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TeopeTnueckue 0OCHOBbI OPraHUYECKOH XUMHUHU

[IpenmeT U 3HaYeHUE OPraHUYECKON XMMHH, TPEICTaBICHHWE O MHOrooOpaszuu
OpPraHMYECKUX COCTMHECHHI.

DJEeKTPOHHOE CTPOEHHE aToMa Yriepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUSI.
BaneHnTHeie BO3MOXKHOCTHM aToma yriepoja. XUMHYEcKass CBSI3b B OpPraHUYECKUX
coequHeHusAX. Tumbpl ruOpuUIM3aIlMM aTOMHBIX OpOuTaneil yriaepoaa. MexaHU3MBI
00pa3oBaHUs KOBAJICHTHOH CBsi3W (OOMEHHBIM W JOHOPHO-AaKICNTOPHBIN). THIIBI
MEePEKPbIBAHMS aTOMHBIX OpOHUTasiel, G- U m-cBsi3u. OauHapHas, NBOWHAs U TpPOUHAs
cBsi3b. CrocoObl pa3pbiBa CBA3€H B MOJEKYyJIaX OpraHudeckux BemiecTB. [lonstue
0 CBOOOJHOM pajuKajie, Hykjaeopusie u eKTpodue.

Teopust cTpoeHMst opraHndeckux coeauHeHnii A.M. bytiiepoBa M COBpEMEHHBIE
NPEICTABICHUSI O CTPYKTYpE MOJIEKYNI. 3HAu€HUE TEOPUH CTPOCHHUS OPraHUYECKUX
coequHeHUN. MolekyspHble W CTPYKTypHBIE (popmynbl. CTpyKTypHBIE (HOPMYJIBI
pa3NUYHBIX BHUJOB. pa3BEPHYTas, COKpaméHHas, ckenetHas. M3omepus. Bunbr
WU30MEpPHUH. CTPYKTYpHAasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3((EKTH B MOJEKYyJIax
OpPraHMYECKUX COCTUHCHUMN (MHIYKTUBHBIA U ME30MEPHBIN 3 PEKTHI).

[IpencraBnenne o0  KiIaccuPUKalMU  OpraHUYeckux  BemiecTB.  [loHsaTue
o ¢yHKIMOHANBHOU Tpymme. ['omonorusa. ["'omonoruueckue psabl. CucremaTudeckas
HOMeHKJatypa opranndeckux coeaunenuit (IUPAC) u TpuBHaigbHBIC Ha3BaHHS
OTZEJIbHBIX NPEICTABUTENEH.

OcoOeHHOCTH ® KJIacCUPUKALUS OpraHuYecKux peakiuid. OKHUCIUTETHHO-
BOCCTaHOBHUTEJIbHBIC PEAKIIUU B OPraHUYECKON XUMUHU.

JKCNEePUMEHTAIbHbIE METOIbI M3Yy4YeHNs BEelIeCTB U X MpeBpalleHni

O3HakomIleHHE ¢ 00pa3IaMy OPraHUYECKHUX BEIIECTB U MaTeprallaMU Ha UX OCHOBE,
OMBITHI TIO MPEBPAICHUIO OPraHWYEeCKMX BEIICCTB INpPU HarpeBaHuH (IJIaBJICHUE,
OOyrJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJIEKYJT OPraHUYECKUX BEILIECTB.

YrieBonopoasl

Ankanel. ['omonornueckuil psijg  ajikaHoB, o60mias ¢dopMmyna, HOMEHKIATypa
U Hu30Mepus. OJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOSCHUE MOJIEKYT aJKaHOB,
Sp3-ruOpuaU3aLUs aTOMHBIX OpOUTaIEel yriiepoaa, 6-cBsasb. Konpopmepoi. Pusndeckue
CBOMCTBA aJIKaHOB.

XVWMHUYECKHE CBOWCTBA alKAHOB. pEaKIMU  3aMEIIeHUs, HW30MEepH3aluH,
JNETHIPUPOBAHUS, IUKIW3AINK, TUPOJN3a, KpEeKWHTra, TopeHus. [llpedcmaenenue
0 MexaHuzme peaxyuil paouKkaibHO20 3aMeueHUsl.

Haxoxnenue B mpupoae. CriocoOb! MoTydeHUs] U IPUMEHEHUE aJIKAHOB.

! Kypcusom B JJaHHOM TEKCTe BbIIEJIEHBI DIEMEHTHI COAEpPKaHUs y4eOHOTO MaTepuana, KOTOpble W3y4aroTcs
B O3HAKOMUTEJIBLHOM ILJIaHE U HE BKIIIOUAIOTCS B COCTaB MPEeIMETHBIX pe3ysbTaToB ocBoeHus OOII COO.



[Huknoankanel. O6mas ¢opmyna, HOMeHknaTtypa U u3zomepus. OcoOeHHOCTH
CTPOSHHSI U XUMHUYECKHX CBOWCTB MaiblX (IHMKIONPOIAH, MUKIOO0YTaH) W OOBIYHBIX
(IMKITOTIEHTaH, MHMKJIOTeKCaH) IUMKIoaIKaHOB. CHocoObI IMONYYCHHS W IPHUMCHCHUE
LUKJIOAJIKAHOB.

Ankensl. ['oMosornyeckuil psii ajnkeHoB, oOmwas Qopmynaa, HOMEHKIATYpa.
DIEKTPOHHOE W IMPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ AJIKEHOB, SP2-THOPHIM3AIIUS
aTOMHBIX opOuTaneil yriaepona, 6- U mn-CcBA3U. CTPYKTypHas M Te€OMETpUYECcKas
(uuc-tpanc-) wm3omepus. Dusnyeckue CBOWCTBA aJIKCHOB. XHMHUYECKHAE CBOWCTBA:
peakuMyd NpPUCOEAMHEHUS, 3aMEIICHHUS B O-TIOJOKEHUE NP JBOMHOM CBS3M,
NOJIMMEpPU3ALMA M OKUcCHeHus. [lpedcmaenenue o0  mexanuzme  peaxkyuu
anekmpoghunvnozo npucoeournenus. lpaBuno MapkoBHukoBa. KaduecTBeHHbIE peakiuu
Ha JIBOMHYIO CBA3b. CIIOCOOBI MOTYYEHHS ¥ IPUMEHEHHUE aJIKEHOB.

Ankaguensl. Knaccudukanust ankaaneHoB  (CONpsDKEHHBIC, W30JIUPOBAHHBIC,
Kymyaupoeantvie). OCOOCHHOCTH DIICKTPOHHOTO CTPOCHHS W XUMHYECKUX CBOWMCTB
CONpsKEHHBIX nueHoB, 1,2- m 1,4-mpucoenuuenue. llomumepusammsi COMpPsKEHHBIX
nueHoB. CriocoObl MOMyYeHUs! M IPUMEHEHHUE aJIKaUEeHOB.

Ankunbl. ['oMonorvueckuit psig amkuHOB, oOmas ¢opmyla, HOMEHKIATypa
U H30MEpUs. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKHUHOB,
Sp-rudpuan3anus aTOMHBIX opOuTanell yriepoaa. PuU3HUECKHE CBOMCTBA AJIKUHOB.
XHWMHUYECKUE CBOWCTBA: PEAKUMU NPHUCOCAUHEHUS, NUMEpPU3ALUMU U TPUMEPH3ALUHU,
OKHuCJIeHHs. KHCIIOTHBIE CBOWMCTBA AJIKWHOB, MMEKOIIMX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHble peakiuu Ha TpPOMHYIO CBsi3b. CHOCOOBI TMOJyuYeHUsS U TNPUMEHEHUE
AJIKHOB.

ApoMaTtrueckre YriaeBomoposl (apeHsl). ['oMmonornueckuii psijy apeHoB, oO0Iias
dbopMyna, HOMEHKJIATypa U HU30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJbl OeH3omna. [Ipasuno apomamuunocmu, npUMepsbl APOMAMUYecKUx cOeOUHeHUl .
®duznyeckre CBOMCTBA apeHOB. XUMUYECKHE CBOMCTBA O€H3071a U €ro TrOMOJIOTOB:
peakuuy 3aMeleHuss B OCH30JbHOM KOJIBLIE M YTJIEBOAOPOJHOM pajuKale, peakuuu
NPUCOEIMHEHUS, OKHUCICHHE TOMOJOroB OeH3ona. [Ilpeocmasnenue o mexaumusme
peakyuii snekmpopunbro2o 3ameujerus. llpeacraBieHue 06 OpUEHTHPYIOUIEM JIEUCTBUH
3aMecTuTeNeil B  OEH30JbHOM KOJIbLIE Ha TMpUMEpPEe aJKUJIBHBIX PaJUKajoB,
KapOOKCUJIbHOM, THUIPOKCUJIBHOM, aMHUHO- W HUTPOIPYIIIbI, aTOMOB TaJOr€HOB.
OCcoOEHHOCTH XMMHUYECKUX CBOMCTB ctupoda. [lomumepusanusi crupona. CrnocoObl
MOJIYYE€HHSI U IPUMEHEHHE APOMATHYECKUX YIIE€BOAOPOIOB.

[Ipupoansiii ra3. IlonyrHele HedTsHBIE Ta3pl. HedTh um €€ mnpoucxoxxaeHue.
Kamennsiii yroiab u mpoayKThl ero mnepepadotku. CrnocoObl mnepepaloTku HedTH:
NEpPEeroHKa, KPEKUHr (TEPMHYECKUM, KaTaJUTUYECKUuM), pUPOPMUHT, MHUPOIHU3.
[TpoaykTel nepepabOTKH HEPTH, KX TPUMEHEHUE B TPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXY Pa3IMYHBIMU KJIAaCCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE  CTPOEHUE TaJIOreHNPOM3BOJHBIX  YIJIEBOJAOPOAOB. Peakuuu
3aMEIlEHUs TrajoreHa Ha TUIPOKCOTPYIIY, HUMPOSPYANY, YUAHOSPYNNY, AMUHOSPYANY.



JlelicTBHe Ha TaJOreHNPOU3BOAHBIE BOAHOTO M CHHUPTOBOTO pPacTBOpa MIEJOYM.
B3anmopencTBue  AUTrajOr€eHaJIKaHOB €  MarHueM W UUHKOM.  [lowamue
0  Memannoop2anHudeckux — coeounenusx. VICNONB30BaHHE  TaJIOr€HIIPOU3BOIHBIX
YIIE€BOOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHUYECKUX BEIIECTB.

JKCHepUMEHTATIbHbIE MeTOAbl U3y4YeHHUS BellleCTB U UX NMpeBpallleHui

W3ydeHue GpU3NIecKuX CBOWCTB YIIICBOAOPOIOB (PaCTBOPUMOCTD), KAUeCTBECHHBIX
peaKIuii yrieBoOPOIOB Pa3InYHbIX KiIaccoB (oOeciBeunBaHHEe OPOMHOM HIIM MOJIHON
BOJIBI, pacTBOpa IEpPMaHIaHaTa KajlWs, B3aWMOJIECHCTBHE alETUIEHA C aMMHUAYHBIM
pactBopoMm okcuaa cepedpa(l)), xadecTBeHHOEe OOHapy>KEHHE yriepojia M BOAOPOAA
B OpPraHMYECKUX BELIECTBAX, I[IOJYYCHHE OTUJIEHA W HW3YYEHHE €ro CBOIICTB,
o3HaKoMJIeHHE ¢ KoyuieKiusaMu «HedTe» u «Yromby, ¢ obpasliaMmu miacTMacc, KaydykoB
U PE3UHBI, MOJCIMPOBAHUE MOJIEKYJ YIJIEBOAOPOJIOB U TaJOreHIPOU3BOIHBIX
YIIIEBO0POJIOB.

Kucaopoacoaep:xamnue opranniecKue coeinHeHUs

[MpenensHBIe 0OTHOATOMHBIE CTUPTHI. CTpoeHUE MOJIEKY I (Ha MpUMepe MeTaHoIa U
sTaHosa). ['omojormyeckuii psja, obOmas ¢opMyna, HW30MepHs, HOMEHKJIATypa
u kinaccudukanusa. dusmyeckue CBOWCTBA MNPEAEIbHBIX OJHOATOMHBIX CIHPTOB.
BonopoaHbie CBS3M MEXKIAy MOJIEKYJIaMU CIHAPTOB. XHMMHYECKHE CBOMCTBA: PEaKIUU
3aMelleHusl, JCrUApaTaly, OKHCICHHS, B3aUMOJCHCTBUE C OpPraHUYECKUMU U
HEOpraHMYEeCKUMHU KHclIoTaMu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CIUPTBHI.
JleficTBue 5TaHONa W METaHOJa Ha opraHu3M uesoBeka. CrmocoObl MOJydyeHus U
MIPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie »dupsl, HOMeHKIaTypa U wu3oMepusi. (OCOOEHHOCTH (PUBHUYECKUX
Y XMMUYECKUX CBOWCTB.

MHOroaTOMHBIE€ CIUPTHI — ITHJICHTJIUKOJb U rUIeprH. Ou3ndyeckre u XUMUYECKHE
CBOICTBA:  pEaKUMHU  3aMELICHHUS, B3aUMOJIEUCTBUE C  OPraHUYECKUMH W
HEOPraHMYEeCKUMH KHCIIOTaMH, KauyeCTBEHHAasi PEaKUus Ha MHOTOATOMHBIE CIHPTHI.
Ilpeocmasenenue o mexanuzme peaxyuii HyKieoguavHoco 3ameweHus. JleficTBue
Ha opranu3M 4esnoBeka. CrocoObl MOTyYeHUsT U TPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJNEKYJIbl, B3aMMHOE BIUMSHUE THPOKCOTPYIIBI U O€H30IbHOTIO
anpa. @uznueckue cBoilcTBa (eHona. OCOOEHHOCTH XHMMHYECKMX CBOWCTB (heHOoIa.
KauectBennbie peakuuu Ha ¢enon. ToxcuunocTh (enona. CrnocoObl TONydeHUS U
npumeHeHue ¢penona. Genonpopmanbaeruanas cMoa.

KapOoHusibHbIE COEOUHEHUSI — aNbACTUIIbl U KETOHBI. DJIEKTPOHHOE CTPOEHHUE
KapOOHWJILHOW Tpymmbl. ['OMOJIOTHYECKUE PsIbl adbJACTUIOB W KETOHOB, 0OIIas
dbopMyna, nzomepus 1 HOMEHKJIarypa. OuU3NUecKre CBONCTBA aJIbJIETHIOB M KETOHOB.
XUMHUYECKUE CBOMCTBA aibJACTHMJAOB M  KETOHOB. PEAKUUU MPUCOEAUHEHUS.
Ilpeocmasnenue o mexanuzme peaxyuil HyKieo@uibHo2o npucoedurerus. OKHUCICHHUE
albJIETUIOB, KAueCTBEHHbIE peakiuu Ha anpiaeruabl. CrnocoObl MOJTy4eHUs U
MPUMEHEHUE ANbJIETUAOB U KETOHOB.
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OAHOOCHOBHBIE TIpeaeIbHbIE KapOOHOBBIE KHUCIOTH. (OCOOEHHOCTH CTPOCHHUSA
MOJIEKYJ KapOOHOBBIX KHUCHOT. M3omepus u HoMeHkiaTypa. Du3nueckue CBOMCTBA
OJTHOOCHOBHBIX IMpPEAENbHBIX KapOOHOBBIX KHCJIOT. BomopomaHbie CBsI3u MexAy
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XHMHYECKHUE CBOMCTBA: KHCJIOTHBIE CBOWCTBA,
peakuust dTepuuKanyy, peakluu C y4acTHEM  YIJIEBOJOPOJHOIO  pajuKana.
OcoOEHHOCTH CBOWCTB MYpPaBbHUHOW KHUCHOTHI. lloHATHE O MPOM3BOAHBIX KapOOHOBBIX
KHCJIOT — CJOXHBIX 3pupax, areuopuoax, 2anoceHaHeuopuoax, amuoax, HUMpuiax.
MmuorooOpa3ue KapOOHOBBIX KHUCJIOT. OCOOEHHOCTH CBOWCTB HEMPEICIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHCJOT, JTUKAPOOHOBBIX KHUCIOT, THIPOKCUKAPOOHOBBIX
kucioT. [IpencraBureny BhICIIUX KapOOHOBBIX KHUCJOT: CTEAPUHOBASI, MAJIbMUTHHOBAS,
OJIEMHOBAS, JUHONEBAs, NUHONIeH068as KUCIOThl. CrocoObl MOMy4YEeHHS W NPUMEHEHUE
KapOOHOBBIX KUCIIOT.

Cnoxuble >¢upsl. ['omonoruueckuil psan, oOmas ¢opmyna, H30MEpUs MU
HOMEHKJIaTypa. PU3HYECKHEe U XUMUYECKHE CBOMCTBA: TUAPOIN3 B KUCIIOW U IIEJTOYHON
cpeze.

Kupsl. Crpoenue, Qusmueckue M XUMHUYECKUE CBOWCTBA JKHUPOB. THUAPOJIN3
B KHUCJIOW M Ie’I04YHOM cpene. OCOOEHHOCTH CBOWMCTB JKHUPOB, COAEPIKALIUX OCTaTKU
HETPEAEIbHBIX KUPHBIX KUCTOT. JKUPBI B IPUPOJE.

Mpbuta Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT, MX MoMollee neicteue. [lonamue
o cunmemuueckux morowux cpeocmaax (CMC).

OOmas xapakTepucThKa yrieBojoB. Kiaccudukanus yriieBogoB (MOHO-, JH-
U Tnonucaxapuipl). MoHocaxapunabl: TUIIOK03a, (GPYKTO3a, eanakmosa, pubosa,
oesokcupuboza. Dusnyeckue CBONCTBA W HaxoXJeHue B mnpupoje. POTOCUHTES.
Onmuueckas usomepus. Koavuamo-yennas maymomepus HA npumepe MOJEKYbl
2noKo3vl, npoekyuu Xeyopca, o- u f-anomepul 2n10K03bl. XUMHUYECKUE CBOMCTBa
TJIFOKO3bI: PEaKIMU C Y4acTHEM CHOUPTOBBIX W aJbACTUIHON TpyII, CIUPTOBOE H
MoJIouHOKHCI0e OpoxeHue. [IpuMeHeHune riatoKo3bl, €€ 3HaUeHHUE B KU3HEACATEIbHOCTH
opranu3Mma. [lucaxapujpl: caxapos3a, MajbTo3a U Jaxkmo3sa. BoccTaHaBiuBaroume u
HEBOCCTAHABJIMBAIOIIME Aucaxapuabl. [ maponus qucaxapunos. HaxoxaeHue B npupoje
u npuMmeHenue. [lonmcaxapuzapl: KpaxMall, T[JIMKOreH W 1eiwnoo3a. CrpoeHue
MaKpOMOJIEKYJI Kpaxmalia, IIIMKOreHa U LeJuTioyI03bl. dU3nyeckue CBOMCTBA Kpaxmalia u
LEJUTI0I03bl.  XMMHUYECKUE CBOMCTBAa Kpaxmaja. TUIIpPOJIM3, KauyeCTBEHHAs pEaKlus
C HMOIOM. XHMHYECKHE CBOWCTBA MLEJUIIOJO03bI: THUIPOJIU3, TOJydeHHe 3SPUpoB
1eJuTr0s103bl. [ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

DKcrnepUMeHTATIbHbIE METOAbI H3YUEeHHs BeleCTB U UX NpeBpalieHunii

PacTBOpHMOCTb Pa3IMYHBIX CIIMPTOB B BOJIE, B3aUMOJICHCTBHE 3TaHOJIA C HATPUEM,
OKHCJICHHE STHJIOBOIO CIHPTAa B ajbJICTH] Ha pacKaJI€HHOW MEIHON MPOBOJIOKE,
OKHCJICHHE OJTHUJOBOTO CIHPTa JUXPOMATOM Kajaus (BO3MOXKHO HCIOJb30BaHUE
BHIEOMATEPUAJIOB), KadeCTBEHHBIC pEaKIUHd Ha albJeruabl (C  THIPOKCHIOM
nuammuncepedpa(l) u ruapoxcuaom memu(ll)), peakuus TaMIEepuHa ¢ THAPOKCHIOM
menu(ll), XumuYeckne CBOWCTBa pacTBOpa YKCYCHOH KHCJIOTBI, B3aMMOJICHCTBHE
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pacTBOpa TmoKo3bl ¢ ruppokcunoM memu(ll), B3amMoneicTBre Kpaxmana C HOJIOM,
pellleHne 3KCHEPUMEHTANIBHBIX 3a4a4y 1o TeMaM «Couptel U QeHousbl», «KapOoHoBbIE
KHUCIJIOTBI. CII03KHBIE 3QUPBD».

A3oTcoaep:kaiiue OpraHudeckue coeAMHeHusI

AMHHBI — OpraHWYecKHe NPOU3BOJHBIE aMmMmHuaka. Kriaccudukamus amMHHOB:
amidaTHyecKue W apoMaTU4YeCKue, MEepBUYHBIC, BTOPUYHBbIC M TpeTH4YHbIe. CTpocHUE
MOJICKYJ, oOImmas ¢dopmyla, H30MEpHs, HOMEHKJIaTypa Hu (HU3NYEeCKue CBOMCTBA.
XUMHYECKOE CBOMCTBA ann(aTHueCKiX aMUHOB. OCHOBHBIC CBOWCTBA, AJIKMJIIMPOBAHUE,
B3aMMOJICHCTBUE MEPBUYHBIX AMUHOB C a30TUCTON KUCIOTOU. COJIM alIKMIIaMMOHUS.

AHWINH — TOpEICTaBUTEIh aMUHOB apoMathueckoro psiaa. CTpoeHue aHUIIMHA.
B3anMHoe BiMsSHUE TPYI aTOMOB B MoOJjeKyje aHwInHA. OCOOEHHOCTH XMMHUYECKHX
CBOMCTB aHWIWHA. KauecTBeHHbIC peakmuu Ha aHWiIWH. CrocoOBl TOMyYEHUS W
NpUMEHEeHHE ann(aTUuyecKux aMuHOB. [lolydeHne aHuIMHa U3 HUTPOOEH30J1a.

AmuHokucnoTel. HoMmenksarypa u  wuzomepusi. OTAeHbHBIE MPEACTABUTEIN
0-aMUHOKHCJIOT: TJIUIUH, allaHUH, (DeHUNANIAHUH, CePUH, 2TYMAMUHOBAS KUCIOMA, TU3UH,
yucmeun. Onmuuecxas uzomepusi amunoxuciom: D- u L-amunoxuciomor. uznueckue
CBOIMCTBA aMHHOKHCIOT. XUMHUYECKHE CBONCTBAa aMHHOKHCIOT KakK amM(OTEepHBIX
OpraHUYECKUX COCJAMHEHUN, PEaKlMs IMOJUKOHJICHCAIMH, O0O0pa30BaHHE IENTHIHOU
CBsI3U. bruonornyeckoe 3HaueHUEe aMUHOKUCTIOT. CUHTE3 ¥ THAPOJIN3 TENTUIOB.

benku kak npupoaHbie monuMepsl. [lepBruyHas, BTopudHasi U TPETUYHAS CTPYKTYpa
OenkoB. XUMHMUECKHE CBOMCTBa OEIKOB. THAPOJIM3, JCHATypalus, KadeCTBECHHBIC
peakIuu Ha OeJIKH.

Ionsmue 00 a30mcooepircamux 2emepoyuUKIUYeCKUX COCOUHEHUSIX.
Tupumuournosvle u nypurosvle ocnosanusi. Hykneunosuole xuciomoi. cocmas, cmpoerue
U Ouon0cUYecKast pob.

JKCIePUMEHTAIbHbIE MEeTO/Ibl M3Y4YeHHs BelleCTB U MX NpeBpaleHuii

PactBopenune OenkoB B BOjE€, JeHATypaiusi OCJIKOB MPU HArpeBaHUM, IIBETHHIC
peakiuy Ha OeNKH, pelieHrne SKCIePUMEHTAIbHBIX 33/1a4 M0 TeMaM «A30TcojepKaline
OpraHUYECKUE COEAUHECHU» U «Pacnio3HaBaHUE OPraHUYECKUX COSAUHEHUI.

BbicokoMoJIeKyIsIpHbIE COeNHEHNUS

OCHOBHBIE TIOHSATUSI XHUMHH BBICOKOMOJICKYISIPDHBIX COCIMHEHUN: MOHOMED,
HOJIUMEp, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJMMEPU3AILINY, CPEIHSS MOJIEKYJIIpHas Macca.
OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYISIPHBIX COCIMHEHUN — TOJIMMEpPHU3AIUs U
HNOJMKOHACHCAMS. [Ipedcmasnenue o cmepeope2yiapHOCIU U HAOMOIEKYIAPHOLL
CMpYKmype NoIumMepos, 3a6UCUMOCHb CEOUCME NOIUMEPOE OM UX MOJIEKVIAPHO20 U
HAOMONEKYIAPHO20 CIPOECHUSL.

[Momumepuble  maTepuasibl.  [lmactMaccel  (MOJUATWIICH,  MOJIMIPOIMJICH,
MOJTUBUHUIIXJIOPHU]T, TIOJTUCTHPOT, MOJUMETHIIMETAaKPHUIIAT, NOJTMKapOOHATHI,
noJimdTUiIeHTepedTanar). Y Tuiau3auus U nepepadoTka miacTuka.

DacToMepbl: HATypajbHBI KaydyK, CHHTETHYCCKHE Kayuyku (OyTaJneHOBBIH,
XJIOPOMPEHOBBIN, U30MPEHOBBIN) U cunukoHsl. Pe3nHa.
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BonokHa: HaTypanmbHbIC (XJIONOK, INEPCTh, INEJIK), HMCKYCCTBEHHBIC (BHCKO3a,
aIieTaTHOE BOJIOKHO), CHHTETHYECKHE (KaIllpOH | JIAaBCaH).

Ionumepovr cneyuanvnoco HazuaueHus (meghiou, Keeiap, 31eKMponposoosuue
noaumepwl, buopasiazaemvie NOJUMEPDL).

JKCHepUMEHTATIbHbIE MeTOAbl U3y4YeHHS BellleCTB U UX NMpeBpallieHui

O3HakoMJIeHHE ¢ 00pa3llaMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAcCC,
Kay4yKOB, pelIeHre IKCIIEPUMEHTANBHBIX 3a/1a4 1o Teme «Pacrno3HaBaHue miacTMace u
BOJIOKOH.

PacuérHble 3agaun

Haxoxnenue MonekyasipHOil pOopMysbl OPraHMYECKOTO COCIMHEHUS TI0 MACCOBBIM
JIOJIIM AJIEMEHTOB, BXONSIIUX B €r0 COCTaB, HAXOXXIECHUE MOJEKYISIPHOU (OPMYJIBI
OpPraHUYeCKOro COSAMHEHHS 1Mo Macce (00bEMY) MPOAYKTOB CrOPAHHMS, IO KOJUYCCTBY
BemectBa (Macce, O0BEMY) TMPOAYKTOB pEAaKIUH H/WIA HCXOAHBIX BEIIECTB,
YCTaHOBJICHUE CTPYKTYpHOH (OpMYJIbI OPraHHMYECKOro BeIIecTBa Ha OCHOBE €ro
XUMHUYECKUX CBOMCTB MJIM CIIOCOOOB IOYYCHHMsI, ONPEACIICHUE IO BBIXO/1a MPOIYKTa
PEAKIIUM OT TEOPETUYECKU BO3MOMKHOTO.

Me:xnpeaMeTHble CBA3M

Peanmzanus MeXnpeaMETHBIX CBSA3€M NPU W3YYEHUU OPraHUYECKOW XWMHH
B 10 kiacce ocymiecTBisieTCsl Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
NOHATUM, TaK U MOHATUMN, PUHATHIX B OTAEJIBHBIX MPEIMETAX €CTECTBEHHO-HAY4YHOI'O
LUKJIA.

OOmiue ecTecTBEHHO-HAayyHbIE MOHSTHSA: SBJIEHUE, HAy4yHbI (akT, TUIOTE3a,
TEOpHs,, 3aKOH, aHajiu3, CHUHTE3, KiIacCUpUKanus, HaOIIoJeHUe, HU3MEpEeHHe,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHUE.

®u3uka: Matepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SJHEPIETUYECKUI
YpOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE BEIIECTBA, (DU3MUECKUE
BEJIMYMHBI, EUHULBI U3MEPEHHUS, CKOPOCTb, SHEPTHUs, Macca.

buomorusi:  kyerka, opraHusM, 93KocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepoTpOo(dHBIA TUN MUTaHUA, OpOXKEHHE,
dboTocuHTE3, bIXaHue, OCJIKH, YTIEBOIbI, ’KUPHI, HYKJICHHOBBIC KUCIOTHI, EPMEHTHI.

["eorpadust: mone3Hble HCKONAEMBbIE, TOTUIUBO.

TexHonorusi: MUIIEBbIE MPOIYKThl, OCHOBBI PAIIMOHAIBLHOTO MUTAHUS, MOIOIINE
CPEICTBAa, MaTEPHUAIIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC

Teopernyeckne OCHOBbI XUMHUU

Atom. CoctaB aTOMHBIX siAep. XUMUYECKu dneMeHT. M3oronbl. Kopnyckyaapuo-
B0JIHOBOU 0YaIu3M, O080UCMEEeHHAs npupooa d21ekmpoHa. CTpOeHHE >SIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBbIE YHCJIa. DHEPreTUYECKUE YPOBHU U MOAYPOBHU. ATOMHBIE
opoutamu. Kraccudukanus XuMHYECKHX 3JeMeHTOB (S-, pP-, d-, f-amemeHTsr).
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Pacnpenenenue 3MeKTPOHOB MO aTOMHBIM OpPOHUTANISIM, APUHYUN MUHUMYMA IHEP2UlU,
npunyun Ilaym, npasuno Xynoa. DIEKTPOHHBIC KOH(PUTYpAIIUU aTOMOB JJIEMEHTOB
MEPBOr0—4ETBEPTOrO MEPUOJIOB B OCHOBHOM U BO30OYXKIEHHOM COCTOSIHUU, SJICKTPOHHBIC
KOHpUrypaniuu HOHOB. [lowsamue 00 dHepeuu uoHU3AYUU, OdHEPeUU CPOOCMBA
K 971eKmpoHy. DIEKTPOOTPULIATENBHOCTD.

[lepuonnuecknii 3akoH u Ilepuonnueckass cuUcTeMa XUMHYECKHUX JIIEMEHTOB
JA.N. MenneneeBa. CBsA3b NEPUOAMYECKOTO 3aKkoHa U Ilepuogmyeckod cUCTEMBbI
XUMUYECKUX AJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTHU
WU3MEHEHHS] CBOMCTB XMMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTBIX M CIOKHBIX
BEIIECTB MO TpynnaM W [epuojaM. 3HAUYCHHE [MEPUOAMYECKOrO  3aKOHa
JI.1. Menpeneesa.

XuMH4YeCKass CBA3b. Buabl XUMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTaJuIMdeckas. MexaHu3mMbl  00pa3oBaHUsI  KOBAJICHTHOM  CBSI3M:  OOMEHHBIN
U JOHOPHO-aKLUENTOPHBIM. ODHepruss W JuHa cBs3u. [lodsipHOCTBH, HANpPaBIEHHOCTh
M HACHIIIAEMOCTh KOBaJEHTHOW cCBA3U. KpartHele cBs3u. BomgopoaHas CBs3b.
MeXMONEKyIsIpHbIE B3AUMOIEUCTBUS.

BaneHTHOCTh U BaJEHTHBIE BO3MOXKHOCTU aTOMOB. [ ubpuousayus amomHbuIX
opbumareti. CBsi3b 3JEKTPOHHON CTPYKTYPBI MOJIEKYJ C KX T€OMETPUYECKUM CTPOCHUEM
(Ha mpuMepe CoeTMHEHUH 3JIEMEHTOB BTOPOTO MEPHOJIa).

[IpencraBneHne O KOMIUIEKCHBIX coOeauHEHUsAX. (CoCTaB KOMILUIEKCHOIO HOHA!
KOMILJIEKCOOOpa3oBarenb, JUraiiel. Koopounayuonnoe uucno. Homenknamypa
KOMNJIEKCHbIX ~ COeOUHeHUuli. 3HAueHHEe KOMIUIEKCHbIX coenuHeHui. [lonsitue
0 KOOPJAMHAIIMOHHON XUMHH.

BemectBa ~ MOJEKYJIApHOTO M HEMOJEKYJISPHOTO  CTPOCHUA.  THIbI
KPUCTALUTMYECKUX PEMIETOK (CTPYKTYP) M CBOMCTBA BEIIIECTB.

[Tonatue o pgucnepcHbIX cucteMax. VMcTtuHHBIE pacTBOpwl. [Ipedcmasnenue
0 KOLoUOHbIX pacmeopax. CrnocoObl BEIPAXKEHUS KOHIIEHTPAIIMH PACTBOPOB. MaccoBasi
JIOJISI BEILIECTBA B PACTBOPE, MOJIsIpHAsE KOHIIEHTpalus. HacbllieHHbIe 1 HEHACHIIIIEHHBIE
pacTBOPBI, paCTBOPUMOCTb. KpucTtamioruaparsl.

Knaccuduxamuss ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. TpuUBHAIbHBIC
Ha3BaHUA OTJEIbHBIX MPEICTABUTENCH HEOPraHUUECKUX BEIIECTB.

Knaccuduxarus XuMUYECKUX peakivii B HEOPraHMYECKOM U OPraHUYECKON XUMHUH.
3aKOH COXpaHEHHUsSI MacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpALECHUS IHEPTUH
Opy  XUMHUYECKHX  peakiusx. TemaoBbie AP(EKT  XUMHUYECKUX  PEaKIIHi.
TepMoXxuMUYECKHE YpaBHECHHUS.

CKopoCTh XMMHUYECKOM peakin, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB.
['omoreHHbIe 1 reTeporeHHble peakunu. Karanns u kataim3aTopsl.

OOpatumple U HEOOpaTHMBIE PEAKIMU. XHUMHUYECKOe paBHOBecue. Koncmanma
xumuueckoeo pasrogecus. DakTOppl, BIWSIIOMKE HA IOJOKEHUE XHUMHUYECKOTO
paBHOBECHS: TeMIIepaTypa, MAaBICHWE U KOHUEHTPAlMU BEIIECTB, YYaCTBYIOIIHUX
B peakuuu. [Ipunuun Jle [larense.
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Onextponutndeckas aucconuanus. CuibHble U ciaabbie 7eKTponnThl. CTEeneHb
nuccounanuu. HMonnoe npousgedenue 600vl. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHa,
HelTpanbHas, mienouHas. Bomoponueiii mokaszarens (PH) pacrBopa. I'maposu3 coJei.
Peakiiun noHHOTO OOMEHA.

OKUCIUTENBHO-BOCCTAHOBUTEbHBIE peakiuu. CTeneHb okucieHus. OKUCIUTeNb U
BOCCTAHOBUTEINb. [Ipoliecchl OKHUCIEHU U BOCCTAHOBJIEHUS. BaykHEWIINE OKUCIUTETN U
BOCCTAaHOBHUTEJIM. MeTO/I 3JIEKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB M PACIIIABOB
BEILIECTB.

JKCIEPUMEHTAIbHbIC METOAbl H3y4YeHHs BelLIeCTB U UX NPEBPALCHUH

Pa3noxxeHne Iepokcuaa BOAOPOAA B MNPUCYTCTBUM KaTaau3aTropa, MOJIEIH
KPUCTAUNIMYECKUX PEIIETOK, MPOBEIECHUE DPEAKUUNA HOHHOTO OOMEHA, OIpeAeiiCHUE
CpeAbl pacTBOPOB C MOMOIIBIO WHIUKATOPOB, U3YUCHUE BIUSHUS PA3TUYHBIX (AKTOPOB
Ha CKOPOCTh XMMHUYECKOHN pEeaKIMK U MOJ0KEHNE XUMUUYECKOTO pPaBHOBECHSI.

Heoprannuyeckass xumusi

[Tonoxxenne HemeTasioB B Ileproaudeckoil cUCTEME XMMHYECKHX 3JIEMEHTOB
J.. MenneneeBa U OCOOCHHOCTH CTPOEHUA HX aTOMOB. (PU3MYECKHE CBOMCTBA
HEMETaUIOB. AJUIOTponHs HemeTawioB (Ha mpuMepe Kuciopoaa, cepbl, docdopa u
yrieposa).

Bonmopon. Ilonyuenuwe, Qusnueckue # XUMHUYECKHE CBOMCTBA: pPEaKLUU

C MeTaJUIJaMU M HEMeTaJJlaMU, BOCCTAHOBUTENbHbIE CBOWMCTBA. 'unpunsl. TonausHwvie
91eMeHmbl.

lanorensl. Haxoxnenue B TpUpojAe, CHOCOObI MOMy4YeHUs, (PU3NYECKHE U
XAMUYECKHE CBOMCTBA. ['amoreHoBoAoponbl. BaxHeumme KHCIOPOACOAESPKAIINE
COCUHEHUsI TaloreHoB. JlabopaTopHbIE M MPOMBIIUIEHHBIE CHOCOOBI TMOJYYEHUS
rajoreHoB. [[puMeHeHne TajloreHoB U UX COEAUHECHU M.

Kucnopon, o3on. JlaboparopHble W MPOMBINUICHHBIE CIIOCOOBI IOJYUCHUS
kuciopoaa. duznueckne U XUMHUYECKHE CBOMCTBA M MPUMEHEHUE KUCJIOPOJa U O30HA.
Okcuabl U IEPOKCUIBI.

Cepa. Haxoxaenue B nmpupoje, cnocoObl MoydeHus, Pu3nueckue U XUMUUECKUe
coiictBa. CepoBogopos, cynshuasl. Oxcua cepbi(lV), okcun cepoi(VI). Cepuucras u
CepHasi KUCJIOThI U UX cojii. OCOOEHHOCTH CBOMCTB CEPHOM KUCIOTHI. [IpruMeHeHue cepsl
" €€ COCTMHCHUM.

Azot. Haxoxaenne B mpupojie, CrocoObl MoaydeHus, (GU3NIecKue U XUMHIECKHE
CBOICTBA. AMMUAK, HUTpUIbl. OKCUIIBI a30Ta. A30TUCTasA U a30THAs! KUCIIOThI U UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KHUCIOTHL. lIpuMeHeHue a3oTra W €ro COeAMHEHUH.
A3oTHBIE yIOOpEeHHUS.

®ochop. Haxoxaenume B mpupoae, CMOCOObBI TMONMy4YeHUs, (HU3UIEcKue
u xumuueckue cBorictBa. ®ocduast u pochun. Oxcuasl hocdopa, hochopHas kuciaora
u e€ comu. Memagocgopuas u nupogocgopnas xucromol, Gocpopucmas
u @gocpopnosamucmasn kKuciomol. lIlpumeHnenne ¢ochopa M €ro COSTUHCHHM,
dochopHbie ynoopeHus.
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VYrepon, HaxoXkaeHHUE B MPUPOJE. AJUIOTpOIHbIE Moaudukanuu. Ouzndeckne u
XUMHYECKHE CBONCTBA MPOCTBIX BEIIECTB, 0Opa3oBaHHBIX yriaepoaoM. Oxcuf
yraepona(ll), oxcua yriepoma(lV), yrompHas kuciora M €€ coid. AKTHBHPOBAHHBINA
yrojib, aocopoyus. Dyrinepenvl, 2epaghen, yerepooHvle Hanompyoxu. IlpuMeHeHue
MPOCTHIX BEIIECTB, 00PA30BAHHBIX YIIIEPOJIOM, U €TI0 COSTUHEHU .

Kpemunii. Haxoxnenue B mpupone, CrnocoObl TMONydeHus, (undyeckue
u xumudeckue cBoicTBa. Oxcunm kpemuusi(lV), kpeMHUeBas KHCIOTA, CHIIMKATHI
[IpumeHeHue KpeMHus U ero coeMHeHn. CTEKII0, €ro NoJlydeHHe, BUIbI CTEKIIA.

[Tonoxxenne wmetamwioB B Ileprogndeckoll CUCTEME XUMHUYECKUX DSJIEMEHTOB.
OCOOEHHOCTH CTPOEHHMSI IIEKTPOHHBIX 000JI0YEK aTOMOB METAIIOB. Pacnpocmpanenue
XUMUYECKUX D]IeMEeHMO8-Memannos 6 3emuol kope. OO0mme Qu3nyeckue CBOWCTBA
MeTaioB. [IpumeHeHne MeTaioB B ObITY U TexHUKE. CIIaBbl METaIIIOB.

DNEKTPOXUMHUUECKUN Psii HANPsHKEHU MeTawioB. OOIuUe crocoObl MOJydeHUs
METAJUIOB. THAPOMETAJUTYPIrusl, MUPOMETAILIYPrusi, synekrpomeTtamtyprus. llonstue
0 Koppo3u# MeTaJIoB. CriocoObI 3aIIUTHI OT KOPPO3UH.

O6mass xapaktepuctuka wmeTtaiioB |A-rpynmer  Ilepuognyeckoil  cuctemsl
XUMHUYECKUX 3JIeMEHTOB. HaTpuii u kanmii: moiydeHue, pU3NYECKHEe U XHUMHUYECKUE
CBOICTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCUHEHHUIA.

O6mass xapakrepuctuka MetauioB |IA-rpynmer  Ilepuonuueckoit  cucTeMbl
XUMHUYECKUX JIEMEHTOB. Maruuii U Kaiublui: MoiaydeHue, GU3ndecKkue U XUMHUIECKUe
CBOMCTBA, MPUMEHECHHUE MPOCTHIX BEIIECTB M HUX COCAUHEHUU. JKECTKOCTH BOJBI U
CHIOCOOBI €€ yCTpaHEHUSI.

AMIOMHUHMI: TOdydeHue, (PU3NYEeCKHMe W XMMHYECKHE CBOMCTBA, IPHUMEHEHHE
IIPOCTOrO BEUIECTBA U €r0 COeIMHEHU. AM(POTEpHbIE CBOWCTBA OKCHAA U THAPOKCHIA
AITFOMUHMUS, TUAPOKCOKOMIUIEKCHI aTFOMUHHSL.

OOmiast ~ xapakTepuCTHKa  METAUIOB  Mo0ouyHbIX  moarpynn  (B-rpymm)
[leproanueckor CUCTEMBI XUMHUYECKUX JJIEMEHTOB.

DU3NYECKUE M XMMHUYECKHE CBOMCTBA XpoMa MU €ro coeauHeHuid. OKCHAbl U
rugpokcuasl — xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel © JUXPOMATHI,
WX OKUCIUTENIbHBIE CBOICTBA. [loyuyeHne u npuMeHEeHnEe XpoMa.

du3nyecKne U XUMUYECKUE CBOMCTBA MApraHiia U €ro COeAMHeHu. Baxknenmme
coenuaenns ~ mapranna(ll), wmapranma(lV), wmapranma(Vl) wu  mapranma(VII).
[lepmanraHat Kanus, €ro OKUCIUTEIbHBIE CBOMCTBA.

dusnueckre W XUMHYECKHE CBOMCTBA JKejle3a M ero coeauHeHui. OKCUOBL,
ruapokcuabl U comu skene3a(ll) u xemesa(lll). IlonydyeHne W mpuMeHEHHE jKene3a
U €ro CILJIaBOB.

OuU3nYEeCKe M XUMUYECKHE CBOMCTBA Menu U €€ coenuHeHuit. Ilomydyenue
Y IPUMEHEHUE MEJIU U €€ COETMHEHU.

[{unk: momyuenue, GU3NIECKUE U XUMUYECKUE CBOMCTBA. AMGBOTEpHBIE CBONCTBA
OKCHJIa U THAPOKCHIA IIUHKA, TUAPOKCOKOMIUIEKCHI IUHKA. [[puMeHeHne MHKa U €ro
COCIMHEHUM.
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JKcNepUMeHTATbHbIE METOAbI H3yUYeHHs BelleCTB H UX NMpeBpalieHunii

N3ydenne o0OpasioB HEMETALIOB, TopeHUe cephl, ¢ocdopa, xkenesa, MarHus
B KHCJIOPOJIC, H3yYCHHE KOJUICKITUN «MeTaJlIbl ¥ CIUIaBbI», B3aUMOJICHCTBHE MICITOYHBIX
W IIEJIOYHO3EMENbHBIX  METallIoB C  BOJAOM  (BO3MOXKHO  HCIOJh30BaHUE
BUJICOMATEPUAJIOB), B3aMMO/ICHCTBHE IMHKA U XKeJie3a C paCTBOPAMHU KUCIIOT U MICJIOUCH,
Ka4eCTBECHHBIC PEAKIIMA Ha HEOPraHWYECKUE aHMOHBI, KATHOH BOJOPOJA U KAaTHOHBI
METAJUIOB, B3aUMOJICHCTBHE THAPOKCHIOB aJFOMUHMS U IIMHKA C PACTBOPAMH KHCJIOT U
HIesioueii, pemeHne dKCIepUMEHTANBHBIX 3a1au mo Temam «[ amorensl», «Cepa u eé
COCTMHEHHS», «A30T U Pochop U MX COCTUHECHU», «METauIbl TJIABHBIX MOATPYII,
«MeTayipl TOOOYHBIX MTOATPYIII.

XuMHA U KM3Hb

Ponp xumMum B oOecrieyeHUM YCTOMYMBOIO pa3BUTHsl uesioBedecTBa. lloHsTue
O HAYYHBIX METOAAX IO3HAHWS M METONOJOTMH HAY4YHOro HccienoBaHus. Haydnbie
OPUHIUIOBL OPraHU3alMyd XUMHYECKOTO MPOU3BOACTBA. I[IpoMbIlIIEHHBIE CHOCOOBI
MOJIYUCHHs] BOXHEHIIMX BEIIeCTB (HAa MNpUMEpe MPOMU3BOACTBA aMMHAKA, CEPHOM
KHCJIOTBI, MeTaHoja). [IpoMbIlUIeHHbIE CHOCOOBI MOJYYEHUS METAJUIOB M CIUIABOB.
XUMHUUYECKOE 3arpsA3HEHUE OKpYKAOUIEH cpeabl W ero nocieAcTBus. [Ipobrema
nepepabomku omxo008 u noOouUHbIX npodykmos. Pollb XUMUU B OOECIECUCHHU
AHEPreTHUEeCKON 0e30macHOCTH. [Ipunyunsl «3e1EHOU XUMULLY .

Xumus U 310pOBbE YenoBeka. JlekapcTBenHble cpencrsa. IIpaBuia ncnons3 oBaHus
JIEKAPCTBEHHBIX IpenapaToB. Poiab XuMuK B pa3BUTHHA MEIULIHBI.

XuMHUsl THIIUM: OCHOBHbIE KOMIIOHEHTHI, MNHIIEBble a00aBkU. Ponb xumuum
B 00ecreueHnH MUIIEeBO 0€30MacHOCTH.

Kocmernueckne wu mapdromepnbie cpeactBa. bertoBas xumus. IlpaBuna
0€30MacHOTO UCTOIB30BaHUs MPENnapaToB OBITOBOM XMMUU B TIOBCETHEBHOMN KU3HHU.

XUMHS B CTPOUTENILCTBE. BAXKHEHIIIHE CTPOUTEIIbHBIC MaTepualibl (IIeMEHT, OETOH).

XuMUS B CeNbCKOM X03dicTBe. OpraHuueckre U MUHepajJbHble YI0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTEpUANIbl, KpacKH, CTEKJIO, KEepaMHKa.
Mamepuaner ons anekmponuxu. Hanomexnonozuu.

PacuéTHble 3a1a4n

Pacuérel: maccel BemiecTBa WM 00BEMA Ta30B MO HM3BECTHOMY KOJHMYECTBY
BEIIECTBa, Macce WM 00BbEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIECTB, MAacChl
(0OBéMa, KomMUYecTBa BEIIECTBA) MPOAYKTOB PEAKIMM, €CJIM OJHO M3 BEIIECTB MMEET
npuMecd, Macchl  (00bEMa,  KoIMYecTBa  BCIIECTBA)  MPOAYKTA  PEaKIUH,
€CIIM OJHO W3 BEIIECTB JAaHO B BHUJIE PACTBOpa C ONPEACIEHHOM MaCcCOBOM HOJIEH
PAaCTBOPEHHOIO BEIIECTBA, MACCOBOW JIOJA W MOJIIPHOM KOHIICHTPAIIMHA BEIIECTBA
B PacTBOPE, AO0JIA BBIXOJA MPOAYKTA PEAKIUH OT TEOPETUUECKU BO3ZMOXKHOTO.

MexknpeaMeTHbIe CBI3H
Peanuzanus MeXNpeIMETHBIX CBSI3ed MpU U3YyYEHUU OOIIe M HEOpraHMuecKou
xumun B 11 kjacce ocylecTBiseTcs 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
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HAYYHBIX TMOHATHM, TaK W TOHSITHH, MPUHATHIX B OTJEIBHBIX MPEIMETaX €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmme ecTecTBEeHHO-HAy4YHbIC TOHATHS: SBJICHHWE, HAay4dHbIA (DaKT, TUIIOTE3a,
TEOpHUs, 3aKOH, aHaIW3, CHHTE3, KiIaccH(UKaIUs, TEPHOIUIHOCTh, HAOIOICHNUE,
U3MepeHne, IKCIIEPUMEHT, MOJICITh, MOJICITUPOBAHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEHTPOH, UOH,
W30TOIBI, PAANOAKTHBHOCTh, MOJIEKYJa, DHEPreTUYECKUN YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSHHE BEIIECTBA, WICANbHBIA Ta3, (PU3HYECKUE BEINUUHBI,
CIMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTH, Macca.

buosnorus: kieTka, OpraHW3M, JKOCHUCTeMa, Ouocdepa, MeTabOIM3M, MaKpO-
U MHUKPODJIEMEHTHI, OCJIKH, JKUAPBI, YIJICBOIBI, HYKJICWHOBBIE KHCJIOTHI, (HEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M TIOTOK SHEPTHH B SKOCHCTEMAX.

['eorpadus: MuHEpasibl, TOpHBIC TIOPOBI, IOJIE3HBIE MCKONaeMble, TOILUIMBO,
PECYPCHI.

TexHomorus: XuMHUYECKass MPOMBIIUICHHOCTh, METALTYPrusi, CTPOUTEIbHBIC
MaTepuajbl, CEJIbCKOXO3IHCTBEHHOE IIPOM3BOACTBO, IIHIIEBAas IPOMBIIUICHHOCTD,
(dhapMarieBTH4YECKass MPOMBIIIIICHHOCTb, IPOU3BOJCTBO KOCMETHYECKUX IIPENapaToB,
MIPOM3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHAOB, »JJCKTPOHHAs MPOMBIIUICHHOCTD,
HAHOTEXHOJIOTUH.
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IIVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBMM € CHCTEMHO-AESTEIBHOCTHBIM TOAXOAOM B  CTPYKTYypeE
JMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MpeAMeTa « XUMHUS» Ha YPOBHE CPEAHEro OOIIero
00pa3oBaHusl BBIJCICHBI CIEAYIOIIME COCTABIAIONIME: OCO3HAHWE OOYYaroIIUMUCS
POCCUWCKOW  TPaXJAHCKOW  MACHTHUYHOCTH; TOTOBHOCTH K  CaMOPA3BUTHIO,
CaAMOCTOSAITEJIbHOCTH M CaMOOIIPENICICHUIO; Haluuhe MOTHUBAllMU K OOy4YEHHUIO;
TOTOBHOCTh M CIIOCOOHOCTH 00YYaIONUXCSl PYKOBOJACTBOBATHLCS IPUHSATHIMU B OOIIECTBE
NpaBWJIaMd W HOPMaMH [OBEACHUS; HAJIMYUE NPABOCO3HAHMS, IKOJIOTHYECKOU
KYJIbTYpPBI; ClIOCOOHOCTH CTABUTD LIETTU U CTPOUTH )KM3HEHHBIE TJIAHBI.

JInyHOCTHBIE  pE3ynbTAaTbl  OCBOCHUS  IpeaMeTa  «XHUMHUSD»  OTPAKAOT
cOPMUPOBAHHOCTh ~ OMNbITAa IO3HABATEILHOM W  MPAKTUYECKOW  JeATeIbHOCTU
00y4aroIuXxcs B MpoLEecce pean3anuu o0pa3oBaTeIbHON J€ATEIbHOCTH.

JInuyHOCTHBIE  PE3yAbTATBl  OCBOCHUS  IpeaMeTa  «XHUMHUS»  OTPAKAOT
c(hOpMUPOBAHHOCTh  ONbITA MO3HABATEILHOM W  MPAKTHUYECKOW  JIESITEIHHOCTH
O0y4aroIMXCs B MPOIECCE peah3aiii 00pa30BaTeIbHON IEATeTLHOCTH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOr0 BOCTIUTAHMA

OCO3HaHMS OOYYArOUIMMHUCA CBOMX KOHCTHUTYLUMOHHBIX IpaB M 0OSI3aHHOCTEW,
YBaXXEHHUs K 3aKOHY U IIPABOIIOPALKY;

IIPEACTABICHUS O COUMAIBHBIX HOPMAX M IIPaBUIIaX MEKJIMYHOCTHBIX OTHOLIECHUN
B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIbHOCTU MPHU CO3AAHUU YUEOHBIX
MIPOEKTOB, PEHICHHH YYEOHBIX M TO3HABATEJbHBIX 337a4, BBITOIHEHHUM XWMHUYECKHX
DKCIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apryMEHThI
JIPYrUX MpHU aHAINU3€ PAa3IMYHbIX BUJIOB YU€OHOU 1€ATEIbHOCTH;

2) MaTPMOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOTO  OTHOLICHUA K HCTOPUYECKOMY U  HAYYHOMY  HACJICIUIO
OTCUCCTBECHHON XUMUU,

YBaXEHUS K TIPOIIECCY TBOpYECTBA B OOJACTH TEOPUM M IPAKTUUECKOTO
MIPUWIOKEHUSI XUMHUU, OCO3HAHUS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJbTAT JJIUTEIbHBIX
HaOJIIOJICHUM, KPOMOTIUBBIX JKCIEPUMEHTAIBHBIX TIOMCKOB, IIOCTOSSHHOTO TpyaAa
YUYEHBIX U IIPAKTUKOB;

MHTEpECa U MO3HABATEJIbHBIX MOTUBOB B IIOJYYECHUHU U IIOCIEAYIOLIEM aHaIu3e
HH(pOPMAIIMH O MEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OTEYCCTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMS:
HPABCTBEHHOTO CO3HAHMSI, STUUYECKOI0 MOBEACHHUS;
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CIIOCOOHOCTH OIIEHMBATh CUTYallMH, CBSI3aHHBIE C XUMUYECKUMH SBJICHUSIMH,
Y IPUHAMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYAICh HA MOPAJIbHO -HPABCTBEHHBIE HOPMBI
U 1IEHHOCTH,

TOTOBHOCTH OIIEHUBATh CBOE MOBEAECHUE U MOCTYIIKH CBOMX TOBAPUIIEH C TO3UIUN
HPABCTBCHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS ITOCIICICTBUM IMOCTYIKOB,;

4) dpopMHUpOBaHHUS KYJIbTYPbI 310POBbSI:

OHMMAaHUs [ICHHOCTEH 370POBOTr0 M 0e30macHOro o0pasa >KM3HU, HEOOXOUMOCTH
OTBETCTBEHHOTO OTHOIIECHHUS K COOCTBEHHOMY (U3NYECKOMY H TICUXHYECKOMY
3JI0POBBIO;

COOJIIOJICHUST TIpaBUJI  OE30MAacHOr0 OOpallleHHs C BEIIeCTBaMU B  OBITY,
TIOBCETHCBHOM JKHU3HH, B TPYIOBOH JESITCIILHOCTH;

MMOHUMAaHUS IIEHHOCTH TMPaBUJI WHIWBUIYATHLHOTO U KOJJICKTUBHOTO O€301acHOTO
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3TOPOBBIO M KU3HHU JIIOJICH;

OCO3HAHUS TIOCJCICTBUH M HENPHUATHS BPEIHBIX MNPUBBIUCK (yIMOTpeOJICHUS
QJIKOTOJIs1, HAPKOTHUKOB, KYPEHU);

5) TpyaoBOro BOCIATAHMSI:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B YU€OHO-MCCIIEI0BATEIHCKON IS TEILHOCTH,
OOITIECTBEHHO TOJIC3HOM, TBOPUECKOM M APYrUX BUAAX JIEATCIHHOCTH,

YCTAaHOBKM Ha aKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a/1a4 COIUATbHOU
HaIPaBJICHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIBI);

WHTEpeca K MPaKTUYECKOMY U3YUICHHIO MMPOQECCHI pa3IMIHOTO POJia, B TOM YHCTIC
Ha OCHOBE NTPUMEHEHUS MTPEAMETHBIX 3HAHUHN 110 XUMHUH,

YBOXCHUS K TPYY, JIOJIIM TPy/Ja U pe3yJbTaTaM TPYA0BOH JACSITCILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAIbHON TpaeKTOpuu 00pa3oBaHUs,
Oyayied mpodeccud M peanu3alvi COOCTBEHHBIX KU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHUMHH, HWHTEPECOB M MOTPEeOHOCTEM
00111eCTBa;

6) IKO0JI0rH4eCKOro BOCIIUTAHUS:

HKOJIOTHYECKH I1€JIeCO0OpPa3HOr0 OTHOIICHWS K TMPUPOJE KaK HCTOYHHUKY
CYILIECTBOBAHMUS KU3HU Ha 3eMJIC,

MOHUMAaHUSl TJIOOATBFHOTO XapakTepa OSKOJOTUYECKHX MPOoOIeM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MTPUPOTHON U COLUAIIBHOM CPEIbI;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIh30BAHUS JTOCTMDKCHHM XUMHH JJIS PEIICHUS
BOIIPOCOB PALIMOHAIBLHOTO TPUPOAOTIOJIb30BAHNS;

AKTUBHOI'O HENPUATHUS IECUCTBUM, MPUHOCAILIUX BPEN OKPYKAIOLIEH NPUPOIHON
cpelle, yMEHHUsI MPOTHO3UPOBATh HEOJIATONPHUSATHBIC HKOJOTHUYECKUE IOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U MPEIOTBPALLATh UX;

HAJIMYUST PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIBTYpHI,
OMbITa JIESITEILHOCTA SKOJIOTMYECKON HAIpPaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
UMHU B TO3HABATEIHLHON, KOMMYHUKATHBHOM U COIMAJIHLHOU MPAKTUKE, CIOCOOHOCTH H
YMEHHS aKTUBHO MTPOTUBOCTOSTH UAEONIOTHN XemMo(oouu;
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7) HeHHOCTH HAYYHOI'0 TIO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HayKU U
O0IIEeCTBEHHOW MPaKTUKH;

NOHMMaHUs creqU(pUKN XUMUM KaK HayKd, OCO3HaHUs €€ posid B (hOpMUpPOBAHUU
pPallMOHAILHOTO  HAay4YHOrO0 MBILIUICHHS, CO3JAAHMHM LEJIOCTHOTO IPEICTaBIICHUS
00 OKpyXaroleM MUpe KaK O €UHCTBE MPUPOJbl U YEJIOBEKA, B IO3HAHUN IPUPOIHBIX
3aKOHOMEPHOCTEHN U PELICHUH MTPO0JIeEM COXpaHEHUs IPUPOHOTO PaBHOBECHS;

yOeKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUH JIJIs1 COBPEMEHHOW ITUBUIIM3AINH: B €€
IYMAHUCTUYECKOM HANpaBIEHHOCTH U BaXXHOM pONMM B CO3JAaHMM HOBOM 0Oasbl
MaTEepHAILHON KYyJIbTYpbI, B PEIIEHUU [I00AJIBHBIX MPOOJIEM YCTOMYHMBOIO Pa3BUTHS
YeJIOBEUECTBA — ChIPBEBOM, SHEPreTUUECKOM, MUILIEBOM U HKOJIOTHUYECKOM 0€30IacHOCTH,
B Pa3BUTHUH MEAMIIMHBI, OOECIIEYEHUH YCJIOBUU YCHIEUIHOTO TPyAa U 3KOJOTHYECKU
KOM(OPTHON KU3HU KaXKAO0r0 WieHa O0IIECTBa,;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: MOHMMAHHMS CYUTHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4yaeMble
3HaHUS JUId aHajau3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MUpa M MPOUCXOISAIINX
B HEM W3MEHEHUMU, yMEHHUs JenaTh OOOCHOBAaHHBIE 3aKJIIOUYEHHS HAa OCHOBE HAy4YHBIX
(aKTOB M UMEIOIIMXCS JAHHBIX C IIEJIbIO MOJYYEHUS TOCTOBEPHBIX BHIBO/IOB;

CHOCOOHOCTH CaMOCTOSITENIbHO MCIOJb30BaTh XUMUYECKUE 3HAHUS ISl PEILICHUS
po0JieM B peajibHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENBCKOM NESITEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTMBHOMY IIOJyYEHHUIO HOBBIX 3HAHUU M0 XMMHHU B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM TpyAa B pas3iMyHbBIX cdepax npodheccHoHaIbHOM
NEeSATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yJabTaThl OCBOEHHUS MPOrpamMMbl 1O XUMHH Ha YpOBHE
CpellHero o01Iero o0pa3oBaHus BKIIOYAOT:

3HAYUMBbIE TUISt dbopmMupoBaHus MHUPOBO33PEHHUS 00yJaromuxcs
MEXIUCIUIUIMHAPHBIE  (MEKIPEAMETHBIC) OOIICHAYYHbBIC TOHATHUS, OTpPAXKAIOIIHe
1[EJIOCTHOCTh HAYYHOU KapTHHBI MUPA U CHIENU(PUKY METOJIOB TTO3HAHUS, UCTIONB3YEMBbIX
B CCTCCTBCHHBIX HayKax (Marepwuisi, BCIECTBO, dHEPIus, SBIICHUE, MPOIECC, CUCTEMA,
Hay4YHbIN (haKT, TPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, MCCIICOBAHUE,
HAOJTI0JICHUE, U3MEPEHHE, SIKCIIEPUMEHT U JAPYIHe);

VHHUBEpCAJIbHbIE Yy4YeOHBbIC JelcTBUS (TI03HABaTENbHBIE, KOMMYHHKATHUBHBIC,
peryisaTuBHbIE), obOecrnieunBaromye GopMUpoBaHKE (PYHKIIMOHAILHOW TPAMOTHOCTH H
COIMAJTILHOM KOMIIETEHITUN 00yJarOIINXCS;

CIIOCOOHOCTh OOYYAIONIUXCS HUCIOJIb30BaTh OCBOCHHBIE MEXIUCITUTUITMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHHBEPCAIbHBIE YYCOHbBIE NEUCTBHUS B IMO3HABATEIHLHOM
Y COLMAJIbHOM MTPAKTHUKE.
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MeTaHpeI[MCTHBIe PE3YJIbTATHI OTPAXKAKOT OBJIAJICHUC YHUBCPCAJIbHBIMU y‘-Ie6HI>IMI/I
IMO3HABATCJIbHBIMH, KOMMYHUKATUBHBIMHA U PCTYIATHBHBIMHU ,HCfICTBI/IHMI/I.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
Bba3oBble Jornueckue a1ecTBUA:

CaMOCTOSITETIFHO (OPMYIIMPOBATh M aKTYaIM3UPOBATh MPOOJIEMY, pacCMaTpUBAThH
€€ BCECTOPOHHE;

ONPEACIIATH LEJN ACATEIbHOCTH, 3a/1aBas MapaMeTPbl U KPUTEPUH UX JOCTHUKEHHUS,
COOTHOCHUTb PE3yJIbTaThl AEATECIBHOCTH C IMOCTABICHHBIMU LIECJISIMU;

WCMOJIB30BATh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUIEHUS: BBIACISTh
XapakTEpHbIC TPU3HAKKM TOHATHUH M YCTAHABIMBATh MX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOITHE TTOHATHS I OOBSICHCHUS OTIEIBHBIX (DaKTOB U SBJICHUN;

BBIOMpaTh OCHOBAHUS W KPUTEPUU IS KIaCCU(PUKAIMKU BEIIECTB U XUMHUYECKHUX
peaKIuii;

YCTaHABJIMBATh MPUYUHHO-CJIEACTBEHHBIC CBSI3U MEXKAY U3Yy4aEMbIMU SIBIICHUSIMU;

CTPOHTD JIOTUYECKUE PACCYKACHHUS (MHIYKTHUBHBIC, ICAYKTUBHBIC, 110 aHAJIOTHH),
BBIBJISTh 3aKOHOMEPHOCTH M TPOTUBOPEYMS B PACCMATPUBACMBIX SABJICHHUSX,
(GhopMyIMPOBATh BHIBOABI U 3aKIIIOUCHUS;

MPUMEHATh B IMPOLECCE IO3HAHMS MCIOIb3YEMbIE B XHWMHUU CHUMBOJIMYECKHUE
(3HaKOBBIC) MOJICIH, TIPEOOPA30BBIBATH MOJICIILHBIC MPEICTABICHUS — XUMUYCCKUI 3HAK
(cumBox) daeMeHTa, XuUMHUYeckas (opMyia, ypaBHEHHE XHUMHUYCCKOW pEaKIud —
MIPU PEIICHUH Y4EeOHBIX TTO3HABATEIBHBIX U IPAKTUUECKUX 33/1a4, IPUMEHSITh Ha3BaHHBIE
MOJICJIbHBIC TIPEJCTABICHUSA ISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB H3Y4a€MBbIX
BEILIECTB U XUMUYECKUX PEAKIIUH.

ba3oBrble ucciienoBarebCKue JeiicTBUA:

BJIaJICTh OCHOBAMH METOJ0B HAYYHOI'O IIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINN;

bopMynHpoBaTh L€ W 33aJa4d HMCCIEIOBaHUS, HUCIOJIb30BaTh IOCTABIICHHBIE
U CaMOCTOSITENILHO C(HOPMYITUPOBAHHBIC BOIIPOCH B KAU€CTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBI Ui (POPMHUPOBAHHUS TUIIOTE3bI MO MPOBEPKE MPABMILHOCTUA BBHICKA3bIBAEMBIX
CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSATEIBHOIO IUIAHUPOBAHUS U TPOBEACHUS YUCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHHUs HaOMIOMaTh 3a XOJOM IIpollecca,
CaMOCTOSITEJILbHO TMPOTHO3UPOBATH €ro pe3yiabTaT, (HOpMyIupoBaTh OOOOIICHUS U
BBIBOJIBI OTHOCUTEIIbHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUS, COCTAaBIIATH
000CHOBaHHBIA OTYET O MPOACIAHHOMN padoTe;

IpUOOPETaTh ONBIT YYEHUUECKOM MUCCIIEeI0BATENbCKON U MPOSKTHOM A TEIbHOCTH,
MPOSIBJISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEILICHUS
MPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB [IO3HAHUS.

Pabora c ungopmanmei:
OPHEHTUPOBATHCS B PA3JIMYHBIX UCTOYHWKAX HMH(popMarmu (HAY4HO-TIONYJIsIpHAs
JUTEpaTypa XUMHYIECKOTO COJCpIKaHMsI, CIPaBOUHBbIC MocoOus, pecypchl MHTepHeTa),
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aHAM3MPOBaTh WH(GOPMALIMIO PA3NIUYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTUUECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HENIPOTUBOPEUNBOCTH;

(GopMyIUpOBaTH 3aMPOCH U MPUMEHITH PA3TUYHBIE METO/IBI PH MOUCKE U OTOOpE
uH(pOpMaIui, HEOOXOUMOM JIJIsl BHITTOJHEHUS YU€OHBIX 33]1a4 ONPEeIEHHOTO TUTIA,

npuodpeTaTb  ONBIT  HMCHOJB30BaHHUS  HMH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHM U PA3JIMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOATENIBHO BBIOMPATH ONTHUMAIbHYI (OpMY IMpEeACTaBICHUS HHPOpPMALUU
(cxeMbl, TpaduKH, TUArpaMMBbl, TaOJIHIIBI, PUCYHKH U JAPYyTrHe);

MCIIOJIb30BaTh HAYYHBIM SI3bIK B KAueCTBE CPEJCTBA MpH paboTe ¢ XUMHYECKOH
uH(popMaIueil: IPUMEHITh MEXKIIPpEIMETHBIE ((pU3MUECKHEe U MaTEMaTHUECKKE) 3HAKU U
CUMBOJIBI, (POPMYJIbl, a00pEBUATYPBl, HOMEHKIIATYPY;

MCIIOJIb30BAaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

KoMMyHuUKaTHBHBIE YHHBEPCAJIbHBbIC Y4eOHbIC 1eHCTBUS:

3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMbl B XOJ€ Juajora
W/AW  JTUCKYCCHM, BBICKA3bIBaTh HACH, (OPMYIUPOBATH CBOU  MPEIIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS MTPEAJIOKEHHOM 3a1a49H;

BBICTYNIaTh C TIpe3eHTalued pe3ybTaTOB IMO3HABATEILHOW JIESITEIIbHOCTH,
MOJIYUCHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU MPU BBIMOIHEHUU
XUMHUYECKOTO DSKCIEPUMEHTa, IPAKTUYECKOH paldoThl 1O WCCIACIOBAHUIO CBOWCTB
M3y9aeMbIX BEIIECTB, pean3aliy y4eOHOTO MPOeKTa, W (HOPMYIMPOBATH BBIBOIBI
10 pe3yjbTaTaM MPOBEIECHHBIX HMCCIICOBAaHUN MYTEM COTJIACOBAHUS IMO3WIIUNA B XOC
o0CyX/IeHUsI U OOMEHAa MHEHUSIMH.

PeryasiTuBHbI€ YHUBEpPCAJIbHbIE YUYeOHbIE IeHCTBUA

CaMOCTOATENIbHO IJIAHUPOBAaTh M OCYILECTBJISTH CBOIO  [O3HABATEIbHYIO
NeSTeNIbHOCTh, Ompenessiss e€ LenM W 33Jayd, KOHTPOJIMpOBaTh U MO Mepe
HEO0OXOJIMMOCTH KOPPEKTUPOBATH MPEJIaraeMblil aITOPUTM JI€UCTBHUI MPU BBITOJHEHUN
y4eOHBIX M HCCIEAOBATENbCKUX 3a/lay, BBIOMpaTh HanOosiee A(h(PEeKTUBHBIN croco0
UX pEUIeHWs ¢ Y4ETOM TMONydeHHs] HOBBIX 3HAHMWA O BEIIECTBAX M XHMHUYECKUX
peaKIusX;

OCYILECTBJISITH ~ CAMOKOHTPOJIb  JIEATEIbHOCTH HAa  OCHOBE  CaMOaHaln3a
U CaMOOILICHKH.

[IpenmeTHbIC pe3yabTaThl OCBOEHHS IpOTrPaMMBI o XUMHH
Ha YriayOn€HHOM YpPOBHE Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUS BKIHOYAIOT
cneuuduueckue sl ydeOHOro mnpeameTa «XHUMHS» HaydHble 3HaHUS, YMEHHS U
CHOCOOBI IEUCTBUIN MO OCBOEHUIO, UHTEPIPETAUUA U MpeoOpa30BaHUIO 3HAHWMA, BHUJIbI
JESITEIbHOCTU M0 TOJIYYEHHIO HOBOT'O 3HAHMS M MPUMEHEHUIO 3HAaHUW B Pa3IMYHBIX
y4eOHBIX CHUTYyallMsIX, @ TaKK€ B pEAITbHBIX >XU3HEHHBIX CHUTYaIUAX, CBSI3aHHBIX
C XUMHeH. B mporpaMMe mo XuMuu MpeAMETHBIE Pe3yabTaThl MPEACTaBICHBI TI0 TOAaM
U3YyUCHUSI.
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ITPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckas XUMHUs» OTpa)karoT:

c(hOpMUPOBAHHOCTH MPEICTABICHUI: O MECTE W 3HAYCHUU OPraHUYECKON XUMHH
B CHUCTEME ECTECTBEHHBIX HAyK W €€ POJM B OOECHEUECHHH YCTOWYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKOM, PHEPreTHUYECKOM U TMHIIECBOU
0€30MacHOCTH, B PA3BUTHUM MEIMIIMHBI, CO3JaHUM HOBBIX MaTEPUATIOB, HOBBIX
HUCTOYHUKOB JHEPrud, B OO0ECHEYCHUH PAIMOHAIBLHOTO  MPUPOAOIOIH30BaAHUSA,
B (h)OpMUPOBAHUU MUPOBO33PEHHUS U 00IIEH KYIbTYphI UETIOBEKA, & TAKKE IKOJIOTHYECKU
00OCHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOJAHOMN CpeIe;

BJIAJICHUE CUCTEMOW XMMHYECKUX 3HAHUM, KOTOpast BKIIFOUAET: OCHOBOIIOJIAratoIINe
MOHATHS — XUMHYECKUN 3JIEMEHT, aTOM, PO M JICKTPOHHAs 000j109Ka aToma, S-, pP-, d-
aTOMHbIE OpOHWTAIM, OCHOBHOE€ W BO30YXIEHHOE COCTOSHHSI aToMa, THOpUIU3aUs
aTOMHBIX OpOUTaseil, MOH, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIBHOCTD, CTENIEHb
OKHUCJICHUS, XUMHUYECKasl CBSA3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA O0BEM, YTIepOIHbIN
CKeneT, (PYHKIMOHAIbHAS TPYIa, pajuKall, CTPYKTypHbIe (Gopmyisl (pa3BEPHYTEIE,
COKpalI€HHBbIC, CKEJCTHBIC), HW30MEpHUs CTPYKTypHas W  INPOCTPAHCTBEHHAs
(reoMeTpUYecKas, onmu4eckdas), W30MEpPbl, TOMOJIOTUYECKHUA pSJl, TOMOJIOTH,
YIJIEBOJOPO/IbI, KACIOPOJI- U a30TCOMIEPIKAIINE OPTraHMYECKUE COEOUHEHHUS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPHUH, 3aKOHBI
(mepuomnueckuii 3akoH [I.J. MenneneeBa, TeOpusi CTPOCHUS OPraHUYECKUX BEIIECTB
AM. DbyrnepoBa, 3aKOH COXpPaHEHUSI MAacCChbl BEIIECTB, 3aKOH COXPAaHCHUS U
NPEBPAIICHHS SHEPIHH MPU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHMBOJINYCCKHIA
A3bIK XMMHUW, MUPOBO33PEHYECKHE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUS IPUYMHHOCTH
U CUCTEMHOCTHM XHUMHWYECKHMX SIBJICHUW; MPEACTABICHHUS O MEXaHU3MaX XHUMHUYECKHUX
peakiuii, TePMOJUHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKAHMS,
O B3aUMHOM BJIUSTHUM aTOMOB M TpPYII aTOMOB B MOJeKyJax (MHIYKTUBHBIH W
Me30MepHbIi 3¢ ¢ekThl, opueHTaHThl | w |l poma); dakTosornyeckue CBEIACHHMS
O CBOWCTBaX, COCTaBe, IOJYyYECHUU U OE30MACHOM HWCMOIB30BAHUM Ba)KHEUIITUX
OpPraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOW JEATEIbHOCTH YEJOBEKa, OOIIMX
HAYYHBIX MPUHIMIIAX XUMHYECKOTO IMPOM3BOJACTBA (HA MpUMEpe MPOU3BOJCTBA
MeTaHoJa, TepepadboTku HePTH);

c(hOpMUPOBAHHOCTb YMEHMI: BBIABJISTh XapaKTepHbIE TMPU3HAKU TIOHSATHUH,
yCTaHaBJIMBaTh HUX  B3aUMOCBSI3b, HCIOJIB30BATh COOTBETCTBYIOIIME  TOHSTHUS
MIPU OMMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHECHU;

c(hOpMUPOBAHHOCTH YMEHU :

WCIIOJIb30BaTh XUMHUYECKYKD CHMBOJUKY [JII COCTaBJICHHUS MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYJI OpraHuYecKUX
BEILECTB;

COCTABJISATh YPAaBHEHUSI XHMMHYECKUX PEAKIUNA M PACKPbIBaTh HMX CYIIHOCTB:
OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIX PEAKIIUHN MTOCPEICTBOM COCTABJICHUS SJIEKTPOHHOIO
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OayaHca dTUX PEaKIui, peakirii HOHHOTO OOMEHA MyTEM COCTABJICHUS WX TOJHBIX U
COKpaII€HHBIX UOHHBIX YPABHEHUH;

M3TOTaBJIUBaTh MOJEIN MOJIEKYJ OPraHMYECKUX BEHIECTB [JIsl HWJUIIOCTPalU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: YCTAaHABIWBATh TNPUHAJICKHOCTh HW3YYCHHBIX
OpPraHMYECKUX BEIIECTB MO UX COCTAaBY W CTPOCHUIO K OINpPEACTIEHHOMY KJaccy/TpyIie
COCAMHCHUN, Oasambs WM Ha3BaHHUS 1O cucteMmarndeckoi HomeHkiarype (IUPAC) u
npueooums TPUBUAJIBHBIC HA3BaHUS JI OTIEIbHBIX MPEICTABUTENICH OpraHu4YecKuX
BemiecTB  (PTHWJICH, aleTWICH, TOJNYOJ, TJHUIEPWH, OTHICHTIUKONb, (eHo,
dbopmanbaeru, areTanbAeTHl, AalleTOH, MypaBbUHAs KHUCIOTa, YKCYCHasi KHUCJOTA,
CTEapyHOBAs, OJICMHOBAs, NAJbMUTHHOBAs KHCJIOTHI, TJMIWH, aJaHWH, MajbTO03a,
bpyKTO3a, aHWJIUH, TUBHHUJI, H30IIPEH, XJIOPOTPEH, CTUPOJ U JIPYyTHe);

c(hOpMUPOBAHHOCTh YMEHUS OMPEICIATh BUI XUMUYECKON CBI3U B OPraHUYECKUX
COCMHCHHUSX (KOBaJICHTHAsI M MOHHAS CBSI3b, G- U TT-CBSI3b, BOJOPOJIHAS CBS3b);

chOpMUPOBAHHOCTb yYMEHHUSI MNPUMEHSITh IIOJOXKEHUSI TEOPUH  CTPOCHUS
opranunyeckux BemecTB A.M. bByriepoBa miis 0OBSICHEHUS] 3aBUCHUMOCTH CBOWMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;

c(hopMUPOBAHHOCTh YMEHMI XapaKTepu30BaTh COCTaB, CTPOCHHUE, (pusznueckue u
XUMHUUYECKHE CBOMCTBA TUIUYHBIX MPEACTABUTENICH PA3IMUHBIX KJIACCOB OPTraHUYECKUX
BEIIIECTB. QJIKAHOB, IUKIOAJIKAHOB, AJIKCHOB, AJKAJUEHOB, AJIKHWHOB, apOMaTUYECKHUX
VIJIEBOJIOPOJIOB, CHUPTOB, AJIbJIETU]IOB, KETOHOB, KapOOHOBBIX KHUCJIOT, MPOCTHIX M
CJIIOXHBIX A(UPOB, KUPOB, HUTPOCOCIUHEHUN UM aMHUHOB, AMHUHOKHUCIOT, OEJIKOB,
yrieBogoB (MOHO-, JHM- W TOJHCAXapHIOB), HWJUTIOCTPUPOBATH TCHETUYECKYIO CBSI3b
MEXJy  HHMH  ypPaBHEHUSMHU  COOTBETCTBYIOIIMX  XUMHYECKUX  PEaKLIH
C MCTIOJIb30BaHUEM CTPYKTYPHBIX (hOpMYyII;

c(hOpMUPOBAHHOCTh YMEHHUS MOJTBEPXKIaTh HAa KOHKPETHBIX MPUMEpPAX XapaKTep
3aBHCHUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCIUHEHUH OT KPaTHOCTU H
THUIIA KOBAJICHTHOM CBA3U (G- M T-CBSA3M), B3AMMHOTO BJIMSIHHS aTOMOB M TPYIIII aTOMOB
B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOUYHUKH YIJIEBOJIOPOIHOTO
ChIpbsi (HE(Th, MPUPOAHBIN Ta3, yrojb), CHOCOOBI €ro MepepaboOTKH M MPAKTHYECKOE
MpUMEHEHUE TIPOJAYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTH BJIJICHUSI CHCTEMOM 3HAaHUM O €CTECTBEHHO-HAYYHBIX METO/IaxX
MO3HAHMS — HAOJIOACHHUH, W3MEPCHHUH, MOJCIUPOBAHUH, dKCICPUMEHTE (pealbHOM H
MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHS TPHUMEHSThH OCHOBHBIE OIEpAllUd MBICIUTEIHLHOM
NEeATEeIbHOCTH — aHaJlu3 W CHUHTE3, CpaBHEHHWE, O0O0O0OIIEeHHWE, CHUCTEeMAaTHU3AIHIO,
BBISIBIICHHE TMPUYMHHO-CIICJICTBEHHBIX CBS3€M — I W3YYEHHs] CBOWMCTB BELIECTB U
XAMHUYECKUX PEAKIIN;

c(hOpMUPOBAHHOCTh yMEHUM: BBISBIATH B3aUMOCBSI3b XUMHYECKUX 3HAHUM
C TIOHATUSIMU | TIPECTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEIMETOB i1 OoJiee
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OCO3HAHHOI'O TMOHHUMAHUS CYIIHOCTH MATEPUAIBHOTO €AMHCTBA MHUpPA, HCIOJIb30BATh
CUCTEMHbBIE 3HAHUSl MO OPraHUYECKOM XUMHUHU [JIsi OOBSCHEHHUS U TMPOTHO3UPOBAHUS
SABJICHUH, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLLY;

c(hOpMHUPOBAHHOCTh YMEHHUM. MPOBOJAUTH PACUETHI MO0 XUMHUYECKUM (GopMyiaM U
ypaBHEHUSM XHUMHYCCKHX pPEaKIUi C MCIOJIb30BaHHEM (DH3MYECKHX BEJMYWH (Macca,
00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XaPAKTEPU3YIOIINX BEIIECTBA C KOJMYECTBEHHOU
CTOPOHBI: PACUEThl IO HAXOXKJCHUIO XMMHUYECKON (POpMYIIbI BelIecTBa MO M3BECTHBIM
MAacCOBBIM JIOJISIM XUMHYECKHUX DJEMEHTOB, NPOAYKTaM CrOpPaHHUs, ILIOTHOCTH
ra3o00pa3HbIX BELIECTB,;

c(hOpMUPOBAHHOCTh YMEHUMN: MPOTHO3UPOBATh, AHAIU3UPOBATH M OICHUBATH
C MO3ULUN IKOJIOTMYECKON 0€30IMaCHOCTH MOCIEACTBUSA OBITOBOM M MPOU3BOACTBEHHOMN
NESATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOM C TMepepabOTKOM BEHIECTB, MCIOJIb30BATh
MOJIYYEHHbIE 3HAHUS ISl NPUHSATUS TPAMOTHBIX DPEIICHUH MNpoOJieM B CHUTYalUsX,
CBSI3aHHBIX C XMMMEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSATENHLHO IUIAHUPOBATh U  MPOBOJUTH
XUMHUUYECKUN AKCIIEPUMEHT (TIOJIyYeHHE U HM3Yy4YE€HUE CBOMCTB OPraHUYECKUX BEIECTB,
KAUeCTBEHHBIE PEAKIUHU YTJIEBOJAOPOAOB PA3IUYHBIX KJIACCOB M KHUCIOPOICOEP KAIINUX
OpPraHWYECKUX BEILECTB, PEUICHHWE HKCHEPUMEHTAJIBHBIX 3a7ad MO pPaclno3HABAHUIO
OpPraHMYEeCKUX BEIIECTB) C COOJIIOJICHUEM TMpaBWII  OE30MacHOro  OOpaIeHUs
C BelIeCTBaMU U J1abOpaTopHBIM 000pyIOBaHUEM, (HOPMYIHPOBATH 11€1b UCCIICIOBAHMUS,
MPENICTAaBISATh B Pa3UyHON (opme pe3yiabTaThl JIKCIEPUMEHTA, aHAIU3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTH YMEHUH:

coOMrofaTh TMpaBuja OKOJOTHYECKH IIeJIeCOOOPA3HOTO TMOBEAEHUS B  OBITY
U TPYIOBOW JACATEIBHOCTH B IEISAX COXPAHEHUS CBOETO 3/I0POBBS, OKPYXKAIOIICH
IIPUPOAHOMN CPEABI U JOCTUKEHUS €€ YCTOUUYUBOIO Pa3BUTHS,

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JCHCTBUS HAa JKUBbIE OpPraHU3MBI
OnpeeIEHHBIX OPraHUYECKUX BEIIECTB, TOHMUMAasi cMbICI nokazatens [1/1K;

aHAJM3UPOBATh  II€JIECOOOPA3HOCTh  MPUMEHEHUS  OPraHUYECKUX  BEIIECTB
B MNPOMBIIICHHOCTU U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHUS PUCK-TIONB3A;

c(hOpMHUPOBAHHOCTh ~ YMEHHUH:  OCYIIECTBISATH  IIEJICHANPABICHHBIM  TOHUCK
XUMHYECKOH HMH(OpMAIMM B Pa3IMYHbIX HMCTOYHHMKAX (HaydHas M y4eOHO-HaydHas
JuTepaTypa, cpeactBa maccoBod uH(popMmanuu, WHTEpHET W Apyrue), KPpUTUIECKU
aHanu3uposams XUMUYECKYI0 HH(OpMAILHIO, nepepabamuvléamsb €€ U UCNOIb308AMb
B COOTBETCTBHHM C MIOCTABJICHHON yueOHOM 3a1aueil.

11 KJIACC
[IpenmeTHBIC pe3ynbTaThl OCBOEHUSI Kypca «OOIIas U HeOpraHW4YecKas XUMUSD»
OTpaXaroT:
c(hOpMUPOBAHHOCTh  MPEJCTABICHUN. O MaTEepUAIbHOM E€IMHCTBE MHPAa,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBICHUW MPUPOJBI, O MECTE€ W 3HAYECHUH XHUMUHU
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B CHCTEME ECTECTBEHHBIX HayK U €€ poJii B OOCCIEYCHUH YCTOWYHMBOTO Pa3BUTHS,
B PEIICHUH MPOOJEM HKOJOTHYECCKON, DHEPreTHUYECKOW W TMHINEBON O€30MacHOCTH,
B PAa3BUTHUH MEIMIWHBI, CO3JAHUH HOBBIX MAaTEPUAJIOB, HOBBIX MCTOYHUKOB JHEPIHH,
B 0O0ECne4YeHHH  pPAlMOHAJIBHOTO  NPUPOAOINOIL30BaHUA, B  (popMUpOBaHHUU
MHUPOBO33pEHUS U OOIIEH KYJIbTYyphl YEJIOBEKa, a TaKkKe IKOJIOIMUYECKH 0OOCHOBAHHOT O
OTHOILIEHUS K CBOEMY 3I0POBbIO U IIPUPOJIHOU CPEJE;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOPasl BKJIFOYAET: OCHOBOMNOJIATAOIINE
MOHSATUSI — XUMUYECKUI 3JIEMEHT, aToM, SIIPO aTOMa, U30TOMbI, JIEKTPOHHAST 000JI0YKa
atroma, S-, p-, d-aToMHBIC OpOWTAIIM, OCHOBHOE M BO30YKIEHHOE COCTOSHHUS aTroma,
TUOpUIH3AITIS ATOMHBIX opOuTanei, VIOH, MOJIEKYJIA, BAJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHWCJICHHS, XMMHUUYecKas CBs3b (KOBaJEeHTHas,
WOHHAs, METAJUTMYecKasi, BOJOPOJIHAsA), KpUCTAUIMYECKass pemeéTka, XUMHYecKas
peaKkuus, pacTBOpP, BJIECKTPOJIMUTHI, HEIIEKTPOIUTHI, IIEKTPOJIUTUYECKAs ITUCCOLMALINS,
CTEIICHb JHMCCOLMALINK, BOJOPOAHBIA II0KA3aTellb, OKUCIUTEIb, BOCCTAHOBUTEIID,
TEIJIOBOM 3(PHEKT XUMUYECKON PeaKkIuu, CKOPOCTh XUMHUYECKON peakini, XUMHYECKOE
paBHOBECHE, TEOPUM U 3aKOHBI (TEOpPHUS  DIEKTPOJUTUUYECKON  JTUCCOIMAIlUH,
nepuoaunueckuii 3akoH [[.M. MeHneneeBa, 3aKOH COXpAaHEHHs] MACChl BEHIECTB, 3aKOH
COXpPAHEHUS U MPEBPALICHUS YHEPIUU NMPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JICHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMICCKHH S3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE NOHUMAaHUs NPUYUHHOCTU U
CUCTEMHOCTH XHWMHUYECKUX SIBIICHUM; COBPEMEHHBIC IIPEJICTABICHUS O CTPOCHUU
BCIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJIIDHOM H HAAMOJEKYJISIPHOM YpPOBHSX;
MPEACTABJIEHUST O MEXAaHU3Max XHUMHUYECKHX PpEAKUUM, TEPMOAUHAMUYECKUX
M KHHETUYECKMX 3aKOHOMEPHOCTSAX HMX IPOTEKAaHUS, O XUMHYECKOM DPABHOBECHUH,
pacTBOpax M AUCIEPCHBIX CUCTEMaX; (PaKTOJIOTUUECKHE CBEJICHHS O CBOMCTBAxX, COCTaBe,
MOJY4YEeHUH U OE€30MaCHOM HCMOJB30BAaHUM BAXKHEHIIMX HEOPraHMYECKHX BEILECTB B
OBITY W TPAKTUYECKOM JIEITEIIbHOCTU YEJIOBEKa, OOIIMX HAyYHbIX MPUHIHIAX
XMMHUYECKOTO MPOU3BOJCTBA,;

c(OpMUPOBAHHOCTh YMEHUI: BBIABJISATh XapaKTepHbIE TMPU3HAKUA TOHSTHUH,
ycmauaeaueams  UX  B3aUMOCBA3b, UCHOAb308aMb  COOTBETCTBYIOIIUE MOHATHUSA
IIPY ONMUCAHWU HEOPTaHUYECKUX BEUIECTB U UX ITPEBPALLCHUN;

chOpMUPOBAHHOCT, ~ yYMEHMSI ~ HCIOJB30BAaTh  XMMHUYECKYI0  CHUMBOJIHKY
JUIsL  cOoCTaBlieHHusT (QOopMyll BEHIECTB W  YPaBHEHUM XUMUYECKUX PEaKIUH,
cucremarndeckyro Homenkiaarypy (IJUPAC) u TpuBHaibHBIC Ha3BaHHs OTACIBHBIX
BEILIECTB,;

c(hOpMHUPOBAHHOCTh YMEHUS OMPEACISTh BAJIEHTHOCTh M CTENEHb OKHUCIICHUS
XUMHUUYECKHUX JIEMEHTOB B COEMHEHUSIX, BUJI XUMUYECKOMN CBSA3M (KOBaJECHTHAsI, HIOHHAS,
MeTaJUTMYECKasi, BOJIOPOJIHAS ), TUI KPUCTATUIMUECKOM PEIIETKH KOHKPETHOTO BEIIECTBA;

chOpMUPOBAHHOCTb yYMEHHUSI OOBSICHSATH 3aBUCUMOCTb  CBOMCTB  BEIECTB
OT BHMJA XUMHYECKOW CBSI3M U THUNA KPUCTALIMYECKOM pEmETKH, OOMEHHBIH
U JJOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOMN CBSI3U;
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c(hOpMHUPOBAHHOCTh YMEHHUH: KIacCU(PHUIIMPOBATH: HEOPTaHMYECKHUE BEIIEeCTBA
0 WX COCTaBy, XMMHYECKHE PEaKIM{ IO Pa3IUIHbIM IpH3HaKaM (YHUCIy M COCTaBYy
pearupymommx BeEImIeCTB, TEIIOBOMY 3(PGdeKTy peakiud, HW3MCHECHUIO CTETCHEH
OKHCJICHUSI  DJIEMEHTOB, OOpaTUMOCTH, y4acTUIO KaTajauzaTopa W  JpYTue);
CaMOCTOSITEIFHO 6b1O0UpPAMb OCHOBAHUS W KPUTECPUH IS KIACCH(PUKAIMHA HW3YIaeMbIX
BEILIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI MEPHUOJUYECKOTO 3aKOHA
JI.1. MenneneeBa u AEMOHCTPUPOBATh €M0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEILHYIO U
MPOTHOCTHYECKYIO (PYHKITUH,

c(hOpMHUPOBAHHOCTh YMEHHUM . XapaKTEPU30BaTh JCKTPOHHOE CTPOCHHE aTOMOB M
MOHOB XHMMHUYECKHX DJEMEHTOB IEPBOrOo—4eTBEPTOro rmnepuonoB llepuoanmueckoi
cucreMbl J[.MI. MeHneneeBa, WUCNONb3ysd TOHATHS «IHEPTETUUYECKUE YPOBHUY,
«QHEPreTHYCCKHUE IOJAYPOBHM», «S-, P-, O-aTOMHBIC OpOWTaIM», «OCHOBHOE U
BO30Y)KJIEHHOE DSHEPreTUYECKHE COCTOSHUSA aTOMa», OOBACHATH 3aKOHOMEPHOCTH
V3MEHEHUSI CBOMCTB XUMUUYECKUX 3JIEMEHTOB U X COCIMHEHUN 10 IEPUOJAM U IpyIam
[lepuognueckort cucrembl [[.MI. MenaeneeBa, BaJC€HTHbIE BO3MOXXHOCTH AaTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHUS UX AJICKTPOHHBIX 000JIOYECK;

c(OPMHUPOBAHHOCTh YMEHHUI: XapaKTepu30BaTh (OMUCHIBATh) OOIIUE XMUMUYCCKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, HOOMEepIHcOams CyIIeCTBOBAHUE T'€HETUYECKON
CBSA3U  MEXJYy  HEOPraHMYECKMMM  BEIIECTBAMM C  IMOMOIIBIO  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUUYECKUX PEAKLUN;

c(hOpMUPOBAHHOCTH ~ YMEHHUSI  PAaCKpbIBaTh  CYIIHOCTD: OKHCJIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMN MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHca 3THX
peakiuii; peakiuii HOHHOTO OOMeHa MyTEéM COCTABJICHUSI UX TMOJHBIX U COKPAIIEHHBIX
WOHHBIX YPaBHEHUHW; pEaKIud TUIPOIN3a; PEaKIUui  KOMIUIEKCOOOpa30BaHUs
(Ha mpuMepe TUAPOKCOKOMITIICKCOB IUHKA U ATFOMUHUA );

c(hOpMUPOBAHHOCTb YMEHUSI OOBSACHITH 3aKOHOMEPHOCTH MTPOTEKAHUST XUMHUYECKHUX
peaKkuui ¢ y4ETOM UX SHEPreTUUYECKUX XaPAKTEPUCTUK, XAPAKTEP U3MEHEHUSI CKOPOCTH
XUMHUUYECKON pPEaklUu B 3aBUCHMOCTU OT Pa3IUYHBIX (PAKTOPOB, a TAKKE XapaKTep
CMEIICHHUS] XUMHUYECKOTO0 PAaBHOBECHS TOJI BIUSHUEM BHEITHUX BO3ICUCTBUM (TTPUHITUIT
Jle Illatenne);

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEepU30BaTh XUMHUUECKHUE PEaKIUH, JexkKallue
B OCHOBE IMPOMBIIIJICHHOTO MOJYYEHHUsI CEPHOU KHUCIOTHI, aMMHUaKa, OOIIUe Hay4YHBIC
MIPUHITUTIBI XUMUYECKUX MIPOU3BOJICTB; 11eJ1eco00pa3HOCTh MIPUMEHEHUS
HEOPraHUYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOIIICHUS
PHUCK-TIONB3A,

c(hOpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUM O METOJaX HAy4YHOI'O IMO3HAHUS
SBJICHUN TpUpOABl — HAOMIOACHWE, W3MEpEeHHe, MOACIUPOBAHUE, HKCIEPUMEHT
(peanbHBINM U MBICJICHHBIH ), HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMCHHUS IPHUMEHSTh
ATU 3HAHUA TPU DKCIEPUMEHTATHHOM HCCJICAOBAHUU BEIIECTB W JJII OOBSICHEHUS
XMMHWYECKUX SIBJICHUN, HMEIOIIUX MECTO B MPHUPOAE, MNPAKTUUYECKOW AESATEIbHOCTU
YeJI0BE€Ka U B IIOBCEIHCBHOM JKU3HMU,
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c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISTH B3aUMOCBSA3b XUMUYECKHX 3HAHUUN
C MOHATUSIMU U MPEACTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MIPEAMETOB JUisl OoJiee
OCO3HAHHOTO MOHUMaHUS MaTePUATIbHOTO €JUHCTBA MUDA;

c(hOpMHUPOBAHHOCTh YMEHHS IMPOBOJIUTH PACUYETHI: C HMCIOJIH30BAHMEM TOHITHI
«MaccoBas JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHASL KOHLIEHTPAIUs»; MACChl BEIIECTBA
Wi 00bEMa raza 1Mo M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce MM O0BEMY OHOTO
W3 YYaCTBYIOIIUX B pEaKIHMH BEIIECTB; TEIUIOBOrO A(QeKrTa peaknuu; 3HAYCHUS
BOJIOPOJIHOTO T1OKa3aTessl PAacTBOPOB KHUCIOT W IIEJIOYed C HM3BECTHON CTENEHbIO
JUCCOITUAITNK; Macchl (00bEéMa, KOJIMYECTBA BEIECTBA) MPOJAYKTa PEAKIIUHU, €CIIM OJTHO
U3 HCXOJHBIX BELIECTB JaHO B BHJE pacTBOpa C OIpPEAeTEHHOM MacCOBOW JoJiei
pPacTBOPEHHOIO BENIECTBA WM J1aHO B M30BITKE (MMEET MPUMECH); JOJIM BBIXOJa
MPOJIYKTA PEaKIUU; OOBEMHBIX OTHOLICHU Ta30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSTEIbHO IUJIAHUPOBAaTh U  IPOBOJUTH
XUMHYECKHIA DKCIEPUMEHT (IIPOBEJICHUE peaKIWii MOHHOTO OOMEHa, IOATBEPIKICHHUC
KaueCTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMpPEACIICHUE CpPEIbl PacTBOPOB
BEIIECTB C TIOMOUIBI0O HWHIUKATOPOB, HU3YYCHUE BIHUSHUA PA3IMUHBIX (HaKTOPOB
Ha CKOPOCTh XMMMYECKON PEaKIUM, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad M0 TeMam
«Metamtely u «HemeTtayubl») ¢ COOJIOJCHHEM MpaBHJI 0€30MacHOro OOpaICHUS
C BELIECTBAaMU U JJAOOPATOPHBIM 000pYIOBAHUEM, (POPMYIUPOBATH LIETh UCCIIEIOBAHUS,
npeocmaensims B Pa3IMYHOM (QopMe pe3yabTaThl 3KCIEPUMEHTA, aHAIUIUPOBANb
Y OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHMII: COONMIOAATh MpaBUJIa TOJB30BAHUS XUMUYECKOU
MOCYJI0N U JIabopaTOPHBIM 000pyA0BaHKEM, OOpAIEHHUsI C BEIIECTBAMU B COOTBETCTBUU
C UHCTPYKIUSIMU IO BBITIOJIHEHHIO JTa0OPATOPHBIX XUMHYECKUX OTMBITOB, SKOJIOTHYECKU
11e71€CO00pa3HOro MOBEICHUS B OBITY M TPYAOBOW NESITEIBHOCTH B IEISIX COXPAHCHHUS
CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOIHOM CpeIbl U JOCTHKEHHUS €€ YCTOWYHMBOIO
pa3BUTHS, OCO3HABAMb OMACHOCTh TOKCUYECKOTO JEHCTBHS HA JKUBBIE OPTraHU3MBI
ONpeeIEHHBIX HEOPraHUYECKUX BEUIECTB, MOHMMas cMbIca nokazarens [1JJK;

c(hOpMHUPOBAHHOCTh ~ YMEHUMW:  OCYIIECTBJIATH  II€JICHANPABICHHBIN  MOUCK
XUMHYECKOH HMH(OpMalMKd B pa3MYHBIX HMCTOYHUKAX (HaydHas W ydeOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBOW WH(popManuu, MHTEpHET W Apyrue), KPUTHUCCKH
aHAJIM3MPOBaTh XUMHUUYECKYI0 HHGOpMaIuio, MepepadaTbiBaTh €€ M UCIOJIb30BaTh
B COOTBETCTBHH C IMOCTABJICHHOW ydeOHOM 3a1auei.
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10 KJIACC

HanmenoBanue

Ne KommuectBo OcCHOBHBIE BH/IBI AESTEILHOCTH
pa3zesIoB U TEM [IporpamMmHOE conep:kaHue

n/n 4acoB o0yyaromxcs

y4eOHOro nmpeamMera

DQ’)TI 1 Tnnnn"ruunnmun OCHORLL nnr‘quuunnmnﬁ XM

A AIANIT Lo X \/UP\/I JOWBAVASI \VIAVERVASI V)P )P Y UPI I TUCVCINUYI ARLIVIYIEY

1.1 | IlpeameT oprannyecKon 8 [Ipenmer n 3HaYEHNE OPraHNYECKOU PackpsIBaTh CMBICT U3y4aEMBIX

XUMUH.
Teopus crpoeHus
OpraHUYECKUX
COCTMHEHUH

A. M. byrneposa

XUMUH, TIPEJICTABIICHUE O MHOT000pa3uu
OPraHUYE€CKUX COCAUHCHUMU.
DIEKTPOHHOE CTPOCHUE aTOMa yriiepoa:
OCHOBHOE M BO30YXJEHHOE COCTOSIHUSI.
BanenTHble BO3MOKHOCTH aTOMa
yriiepoja. XuMHYECKAs CBSI3b

B OPraHUYECKUX COCIMHEHUX. THUIIbI
rUOpUIU3AIMK aTOMa yIIIepo/a.
Mexanu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
CBsI3U (OOMEHHBIN ¥ IOHOPHO-
aKLeNTOPHBIN). TUIBI NEpEKPbIBAHUS
aTOMHBIX OpOUTAJICH: G- U TT-CBSI3H.
OnunapHasi, 1BOMHas U TPOWHAs CBS3b.
Crioco0nI pa3pbiBa CBsI3€H B MOJIEKYJIax
opranunyeckux BemiecTtB. [lonsarue

0 cBOOOIHOM pajiuKaie, Hykieopuse u

MOHATHH (BBIICSITh UX XapaKTePHBIC
MIPU3HAKU) U IPUMEHSTh ATU OHATHUSA

IIPY OIMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JIs1 00bSICHEHHUSI
OTJEIbHBIX (DAaKTOB U SIBJIICHUH.
PackppIBaTh CMBICII ITOJIOKEHUN
TEOPUHU CTPOCHUSI OPTAHUYECKUX
BemectB A. M. byrneposa u
MPUMEHSTh UX JJISI OOBSICHEHUS
3aBHCHUMOCTH CBOICTB BEIIECTB

OT COCTaBa U CTPOCHMUSI.
Hcnonb30BaTh XUMUYECKYIO
CHUMBOJIMKY JIJIS COCTABJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHYTHIX, COKpAIIEHHBIX,
CKEJIETHBIX) (POPMYJT OPraHUYECKUX

NeKTpodue. BEILIECTB.
Teopus cTpoeHUS OPFraHUYECKUX Onpenenars BUALL XUMUYECKOM
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coequnenuii A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTHE — CTPYKTYpPHAs
TEOpPHUSI OPraHUYECKUX COCAUHEHHUI.
3Ha4YeHHE TEOPUH CTPOCHUS
OpraHUYECKUX COCTUHECHUIA.
MonexkynspHble U CTPYKTYPHBIE
dopmyinbl. CTpykTypHBIE (HOPMYJIBI
Pa3IMYHBIX BUAOB. pa3BEPHYTAs,
COKpaIllcHHAs1, CKEJIETHASL.

N3omepus. Buabl nsomepun:
CTPYKTYpPHasl, IPOCTPAHCTBEHHAs!.
DnexTpoHHbIE A3PPEKTHI B MOJIEKYIaX
OpPraHUYECKUX COCAUHEHUM.
NuaykTUBHBIN 1 Me30MepHBIN 3D (PEKTHI.
[IpencraBnenue o kiaccupukanuu
oprannueckux Bemects. [lonsTue

0 (pyHkIMOHANMBHOM Tpymme. ["'omonorusi.
I'omonoruueckue psasl. Homenkiarypa
OPraHUYECKUX COCAUHECHUN
(cucremaTHuecKasi ¥ TPUBHAJIbHBIC
Ha3BaHUsA).

Oco0eHHOCTH U KiaccupuKaius
OpraHnyecKux peakuuid. OKACIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU

B OPTraHUYECKON XUMHH.
JKCNepUMEHTAIbHbIE METO/bI
M3YYEHHs BeleCTB M UX NMpeBpalleHHuil:

cBs13u (OMHApHBIE, KPATHBIE)

B OPraHUYECKUX COCIUHECHUSIX.
XapakTepru30BaTh POJIb U 3HAUEHUE
OPTraHNYEeCKOW XMMHUHU B PEIICHUN
po0JIeM IKOJIOTUUECKOM, TUIIIEBOM
0€301acHOCTH, B Pa3BUTHHU
MEJIUIIMHBI, CO3JJaHUHM HOBBIX
MaTepHuajoB, B 00ecieUeHUN
palMOHATBHOTO
IPUPOIOTI0IH30BAHMS;
NOATBEPXKIATH €€ CBS3b C APYTUMU
HayKaMH.

Hcnonp30BaTh MOJIEIH
OpraHUYECKUX BEIIECTB

I WIUTIOCTpallu X XUMHUYICCKOT'O U

IPOCTPAHCTBEHHOT'O CTPOCHHUSI.
Hab6nronath u onuckiBaTh
JIEMOHCTPAIIMOHHBIC OTBITHI,
MIPOBOJNTH U ONKCHIBATH
71a00paTOPHBIEC OMBITHI
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e JleMOHCTpauuu:

— O3HAKOMJIEHHE C 00pa3amu
OpraHUYECKUX BEIIECTB U MaTepUualiaMu
Ha UX OCHOBE;

— OIIBITHI 1O TPEBPAIEHUIO
OpPraHMYECKUX BEIECTB MPU HATPEBAHUU
(mnaBiieHue, 0OyrIIMBaHUE U TOPCHUE).

e JlabopaTopHbI€ ONBITHI:

— MOJEIMPOBaHUE MOJIEKYJ
OpraHUYECKHUX BEILIECTB

Hroro no pazaeny

Paznen 2. YrieBogopoasbl

2.1

[IpenenbHbie
YIJ1€BOJOPOIBI —
QJIKaHbl, HUKJIOAIKAHBI

Auikasbl. ['oMonoruueckuil psj aJkaHoB,
oOmrast hopMysia, HOMEHKJIATypa U
u30Mepus. IJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI
AJIKaHOB, SP3-rHOPHIN3AIINSA aTOMHBIX
opOuTaneit yrieponaa, G-CBs3b.
Kongopmepwvi. Guzndeckue CBOMCTBA
AJIKAHOB.

XUMHUUYECKHUE CBOMCTBA AJIKAHOB. PEAKLUU
3aMeIeHUs, U30MEPU3alIIUU,
JNETUAPUPOBAHUS, [TUKIIA3AIUH,
NUPOJI3a, KPEKUHTA, TOPEHUSI.
Haxoxnenue B mpupojae. CriocoOs

Branets nzydaeMbIMU XUMUYECKUMHU
MOHSATUSIMU.

BrISIBASATE XapakTepHbIe MPU3HAKU
MOHSATHM, YCTaHABIIUBATh UX
B3aUMOCBSI3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIINE MOHSITHUS

MIPU OMMCAHUU COCTaBa, CTPOCHUS
Y TIpeBpaIieHui OpraHuIeCcKux
COEeIMHEHUMH.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOIi, COKPAIIEHHOH,

IMOJIYUYCHHUA U IPUMCHCHHUC AJIKAHOB.

CKEJIETHOM ) (POPMYII YIJIEBOAOPOIOB.
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Huknoankansl. O6m1as popmyna,
HOMEHKJIaTypa U U30MEpPHUS.
OC00EHHOCTH CTPOCHUS U XUMUYECKUX
CBOMCTB MaJIbIX (IIMKJIOMPOTIaH,
IIUKJIO0YTaH) ¥ OOBIYHBIX (IIUKJIONIEHTAH,
[UKJIOT€KCaH) HUKI0anKaHoB. CriocoObl
MOJIYYCHHUS U IPUMEHEHHE [TUKJIOATKAHOB

2.2

HenpenenbHeie
YIJIEBOJLOPOIBIL:
QJIKEHBI, aJKaJUECHBI,
AJIKUHbI

14

Auikenbl. ['oMonoruueckuit psj aJkeHoB,
oO1as ¢popMysa, HOMEHKIIATypa.
DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI aJIKEHOB,
SP2-ruOpHUaM3anis aTOMHBIX OpOHTaei
yriaepona, 6- u m-CcBa3u. CTpyKTypHas u
reoMeTpudeckas (yuc-mparnc-) N30Mepusl.
du3nyecKre CBOMCTBA aJIKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKIINU
MPUCOECINHEHUS, 3aMELIECHUS

B O-IIOJIOKEHUE TIPU JBOWHOW CBA3H,
MOJIMMEPU3ALIUYA U OKUCIICHUS.
IIpeocmasnenue o mexanuzme peaxyuu
INEKMPOPUTILHO20 NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE
pEaKUHUH Ha JIBOWHYIO CBS3b.

CniocoObl oJTy4yeHus ¥ MPUMEHEHNE
AJIKEHOB.

Ankanuensl. Knaccudukamms
AITKaJIMCHOB (COTPSDKEHHBIE,

VYcranapnuBaTh NPUHAIJIEKHOCTh
BELIECTB K ONPEIETEHHOMY KJIacCy
YIJIEBOIOPO/IOB 0 COCTaBY U
CTPOCHHUIO, HA3bIBATh UX

0 CUCTEMAaTUYECKON HOMEHKJIATYpeE;
MPUBOAUTH TPUBUAJIbHBIC Ha3BAHUS
OTJICJIbHBIX TIPE/ICTaBUTEIEH
YIJI€BOJI0PO/IOB.

OnpenensaTs BUAb XUMAYECKON
CBSI3M B MOJIEKYJIaX YIJIEBOJOPOIOB
(KOBaJICHTHAsI HETIOJSIpHAA U
NOJIIpHAs, G- U TT-CBS3b).
[ToaTBep:xkaaTh Ha KOHKPETHBIX
npuMepax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOM CIIOCOOHOCTH
YIJI€BOJOPOJIOB OT KPaTHOCTH U THIMA
KOBAJICHTHOH CBsI3M (G- U TT- CBSI3H),
B3aMMHOI0 BJIMSIHUSA aTOMOB U TPYIII
aTOMOB B MOJIEKYJaX; a TaK¥kKe

OT 0COOCHHOCTEN pean3auu
Pa3IMYHBIX MEXAHU3MOB MIPOTEKAHUS
pEaKIuu.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHEeHUe, PU3NYECKUEe U
XUMHWYECKHE CBOMCTBA, BaXKHEUIIINE
CHOCOOBI MOY4EHUS YIIIEBOIOPOIOB,
IPUHAJICKAINX K PA3TUIHBIM
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U30JIUPOBAHHBIC, KYMYIUPOBAHHbIE).
OC00EHHOCTH 3JIEKTPOHHOTO CTPOCHHUS U
XUMHUYECKUX CBOMCTB COMPSIKEHHBIX
nueHoB, 1,2- u 1,4-npucoeqHeHNeE.
[TonumMepu3zaiusi CONpsIKEHHBIX JUEHOB.
CnocoObl oJTy4eHus U MPUMEHEHUE
aJIKaIMEHOB.

AJKUHBI. ['OMOJIOTHYECKUH psijl alKUHOB,
oOmrast hopMya, HOMEHKIIATypa U
MU30MepUsl. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
AJIKUHOB, SP-TUOPUAN3ALINS IEKTPOHHBIX
opOuTaneit aroma yriepoaa. duznueckue
CBOMCTBA aJIKUHOB.

XUMHUYECKHE CBOMCTBA. PEAKIIUU
MPUCOEANHEHUS, TUMEPU3ALIUU U
TpuMepu3aluu, okucienus. Kucnorasie
CBOICTBA AJIKNHOB, UMEIOIINX KOHIIEBYIO
TPOHMHYIO CBA3b. KaueCTBEHHBIC PEAKIINU
Ha TPOMHYIO CBS3b.

CnocoObl oJTy4eHus U MPUMEHEHUE
aJIKUHOB

2.3

ApomaTtuueckue
YIIEBOAOPO/IbI (ApEHBI)

ApoMaTHUeCcKHUe yIriIeBOIOPOIBI.
["omosoruueckuii psiji apeHoB, o01ast
dbopMyra, HOMEHKJIATypa U U30MEPHSL.
DIIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYIIbI O€H3071a.

KJIaccam.
BBISBIIATH TEHETHYECKYIO CBSI3h
MEXy YII€BOAOPOIaMH PA3TUUHBIX
KJIACCOB U MOJTBEPKIATh €€ HAIU4Yue
YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIUii

C MCTIOJIb30BAaHUEM CTPYKTYPHBIX
(dhopmyIl BEIIECTB.

XapakTepu30BaTh UCTOUHUKH
YIIEBOJAOPOIHOIO ChIPbs (HEPTH,
MPUPOIHBIN Ta3, yroib), CIIOCOObI UX
nepepaboTKU U MPaKTUYECKOEe
MPUMEHEHHE TIOTyIaeMbIX IPH 3TOM
POAYKTOB.

Hcnonb30BaTh 0OUIEHAYYHBIE
METO/Ibl TTO3HAHUS

IPU CaMOCTOSITEIbHOM
MJIAaHUPOBAHUH, TTPOBEICHUN U
OTMCAaHUU XUMUYECKOTO
aKcniepuMenTa (JlabopaTopHbIC
OIBITHI ¥ TIPAKTUYECKUE PAOOTHI).
CrnenoBath nmpaBuiiaM 0€30MaCHOM
paboThI B TabopaTopuu

MIPY UCTIOJIb30BAaHUN XUMUYECKON
MOCYZIbI B 00OPY/IOBaHUS, a TAKKE
MpaBuJIaM OOpaIlleHHs C BEIECTBAMU
B COOTBETCTBHH C UHCTPYKITUSIMH

34




denepanbhas padouas nporpamma | Xumusi. 10-11 xnaccsr (yriayOnEHHBIA YPOBEHD)

lIpasuno apomamuunocmu, npumepol
apoMamuyeckux coeOuHeHull.
DU3NYECKNE CBOMCTBA APEHOB.
XUMHUYECKHE CBOMCTBA OCH30J1a U €T0
TOMOJIOTOB: PEaKIIMK 3aMEIIICHHS

B OE€H30JIbHOM KOJIbIIE M YIJIEBOJIOPOTHOM
paaukale, peakiuu MpUCcOeTMHEHUS,
OKHCJICHHE TOMOJIOT0B O€H30J1a.
Peaxyuu snexkmpoghunvrozco 3amewenus.
[IpencraBnenue 06 OpUEHTUPYIOIIEM
JICCTBUH 3aMECTUTENEH B OCH30IHOM
KOJIbIIEC Ha MPUMEPEe aJTKUJIbHBIX
paauKaioB, KapOOKCHIHHOM,
TUAPOKCUIBHBIN, aMUHO- M HUTPOTPYIIII,
aTOMOB T'aJIOI€HOB.

Oco0EHHOCTH XUMHUYECKHX CBOMCTB
ctupoda. [lonumepuzamus cTupoda.
Cnoco0ObI MOJTydeHHS U IPUMEHEHUE
apOMATHYECKUX YIIIEBOJOPOIOB

2.4

[IpupoIHBIE NCTOUHUKH
YIIEBOJOPOJIOB U UX
nepepadboTKa

[Tpuponansiii ra3. [lomyrHbeie HEDTIHBIC
ra3el. HeTh 1 €€ npoucxoxaeHue.
KameHHBIN yroab ¥ IPORYKTHI €ro
nepepaboTKH.

CnocoObl nepepaboTKH HEPTH:
NEPETrOHKA, KPEKUHT (TEPMHUUYECKUIA,
KaTaJTUTUYECKUM ), puOPMHUHT, TUPOIIU3.
[IponykTe mepepaboTku HEPTH,

BBINOJIHEHUS J1a00PAaTOPHBIX OIBITOB
U TIPaKTUYECKUX paboT

10 MOJTYYEHUIO U U3YYECHHIO
OpPraHUYECKUX BELIECTB.
[IpencraBiATs pe3ysbTaThl
AKCIIEpUMEHTa B (hopMe 3aIUCH
YPaBHEHUI COOTBETCTBYIOLIUX
peakuuid U 1e1aTh BbIBOJBI HA UX
OCHOBE.

[IpoBOINUTH BEIYMCIIEHUS

JUISL OIIPENIETIEHUS] MOJIEKYJIIPHOM
(GhopMyJIbI OPraHUYECKOro BElEeCTBa
110 YPABHEHHUIO XUMUYECKON PEaKLIUU
Y TI0 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIUX B €TI0 COCTAB,
o macce (00bemMy) MPOIYKTOB
CrOpaHHs.

CaMOCTOATENBHO TUIAHUPOBATh U
OCYIIECTBIISITh CBOIO
NO03HABATEIbHYIO IE€ATEILHOCTD;
IPUHUMATh AKTUBHOE y4acTHE

B IPYNIOBOM Y4eOHOM JEesTENbHOCTH
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UX IPUMEHEHNUE B IPOMBILIIIEHHOCTH

U B OBITY.

['eHeTnueckas CBSA3b MEXIY pa3IMUYHBIMU
KJIACCAMH YIJIEBOJOPOIOB

2.5

["amoreHnpon3BoTHBIC
YIJIEBOJOPOIOB

DJIEKTPOHHOE CTPOCHHUE
rajoreHONPOU3BOHBIX YIJIEBOAOPOIOB.
Peaknnu 3aMerieHus rajjoreHa

Ha TUAPOKCHII, HUTPOTPYIIITY,
[IMAHOTPYIIITY, aMUHOTPYIIITY.

JleticTBHe Ha TAJIOTCHIIPOU3BOIHBIC
BOJIHOTO U CITUPTOBOTO pacTBOpa
meioun. B3anmopaeincTeue
JIATAJIOTeHAJIKaHOB C MarHueM M ITUHKOM.
[ToHsATHE 0 METAITIOOPTaHUYECKUX
coennHenusax. Mcnoab3oBanne
TaJIOTCHITPOU3BOIHBIX B OBITY, TEXHUKE H
B CHHTE3E.

IKCNepUMEHTAIbHbIE METOIbI
M3Y4YeHHsI BelleCTB U UX NMpeBpalleHui:
e J/[emoHCTpanuu:

— JeMOHCTpaIus (PU3NIECKUX CBOMCTB
YIJIEBOIOPOIOB (PaCTBOPUMOCTB);

— Ka4eCTBEHHBIE PEaKIINU
YIJIIEBOJIOPOJIOB PA3JIMUHBIX KJIACCOB
(oOecrBeuriBaHMEe OPOMHOM MM HOAHOMN
BOJIBI, PaCTBOpa IIEpMaHTaHaTa Kajus,
B3aMMOJICHICTBUE alleTUJICHA
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C aMMMAUYHBIM pacCTBOPOM OKCHJIa
cepebpa);

— 00pa31ibl mIacTMacce, KayaykoB U
PE3UHBL;

— komwtekuuu «Hepte» u «Yronsy;
— BuaeodpparMeHT «Bynkanuzamms
PE3UHBDY.

e JlaGopaTopHbI€ OMBITHI:

— O3HaKOMJIEHHE ¢ o0pa3lamu
MJIaCTMACC, KAydYyKOB U PE3UHBL;

— MOJEJIMPOBAHNUE MOJIEKYI
YIJIEBOJOPOJIOB U
raJIOT€HONPOU3BOIHBIX;

— TOJy4YeHHE METaHa M U3yYCHHE €r0
CBOMCTB,

— IIOJYYCHHC allCTHJICHA U U3YYCHHC CI'O

CBOMCTB.

e [IpakTrueckue pabOTHI:

Ne 1. Tlonydenue 3TUNIEHA U U3YYECHHE
€ro CBOKCTB.

e Pacu€rHpie 3a1aun:

— OIIpEAEICHUE MOJIEKYJIIPHOU
(opMyIibl OpraHUYECKOro BEUIECTBA

I10 MaCCOBBIM JOJIsIM aTOMOB 3JICMCHTOB,

BXOJSIIIIUX B €TI0 COCTAB,
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— HaAXOXJIECHHE MOJICKYIIIPHOM (HOPMyJIbI
OpPraHUYeCKOr0 COCAMHEHHUS TI0 Macce
(0OBeMy) IPOAYKTOB CrOPAHUS;

pacy€Thl M0 YpaBHEHUIO XUMHUYECKOI
peaKiuu

Htoro no pazneny

35

Pasznen 3. Kucjiopoacoaep:kaniue opraHudeckue coeIuHeHus!

3.1

Cnuptsl. PeHon

11

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI.
Crtpoenue MoJeKy (Ha mpuMepe
METaHOJIa U 3TaHoua). ['oMoIoruuecKkuii
psin, obmiast popmyna, H3oMepus,
HOMEHKJIaTypa U KJ1acCu(prKaIus
crupToB. U3MYECKHUE CBOKWCTBA
crupTtoB. BonopoaHas cBs3b.
XUMHUUYECKHE CBOMCTBA: PEAKIINU
3aMEILECHUS, IETUIpaTaluy, OKUCICHUS,
B3aMMO/ICVICTBUE C OPTraHUYECKUMH U
HEOPTaHUYECKUMU KUCIOTAMMU.
KauecTBeHHast peakiiysi Ha OJJTHOATOMHBIE
crupThl. DU3NOJIOTMYECKOE IEHCTBUE
ATaHOJIa U METaHOoJa Ha OpraHu3M
yenoBeka. CriocoObl MOTydEHUS U
MPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.
[IpocTeie 2¢gupbl, HOMEHKIATypa U
uzomepusi. OcCoOEHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOMCTB.

PackpbiBaTh CMBICT H3y4aeMbIX
HOHATHH (BBIICIATh UX XapaKTECPHBIC
NIPU3HAKK) U IPUMEHSATH 3TH TIOHATHS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 00BICHEHUS
OTZICJIbHBIX (DAaKTOB U SIBJICHUIA.
Hcnonp30BaTh XUMHUYECKYIO
CHUMBOJIMKY JIJISl COCTaBJICHUSI
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHON)
bopMyJT KUCTOPOACOCPKAITUX
OpraHUYECKUX BEIIECTB.
VYcranaBnuBaTh MPUHAIJICKHOCTh
KHCJIOPOJIOCOACPKAIIIUX
OpraHWYECKUX BEIIECTB

K OIpeeTICHHOMY KJIacCy MO COCTaBY
U CTPOCHHIO, Ha3bIBaTh UX

M0 CUCTEMATUYECKOM HOMEHKJIATypE;
PUBOJIUTH TPUBUATILHBIC Ha3BAHUS
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MHOroaToMHbI€ CIUPTHI: STUICHTITUKOb
1 TimnepuH. Ou3ndeckre u XUMUIECKUE
CBOMCTBA: peaKIUU 3aMEILCHUS,
B3aMMOJCMCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMU KUCIIOTaMH,
KaueCTBEHHAs peaKius

Ha MHOTOATOMHBIC CITUPTHI.
dusnosornueckoe nerucTBUe

Ha opranusM 4enoBeka. Crocoos
MOJIYYCHUS U TIPUMEHEHHE
MHOTOAQTOMHBIX CITUPTOB.

®enoi. CTpoeHHne MOJIEKYJIIbI, B3AUMHOE
BJIMSTHUE THIPOKCOTPYIIIHI U
6enzonbHOTO siapa. Gusnveckue
cBoiicTBa (peHoma. OcoOEHHOCTH
XUMUYECKUX CBOUCTB (PeHOA.
KadecTBeHHbIE peakiuu Ha (EHOJT.
TokcuunocTs (henona. Crocoosl
TIOJTYYCHHUS ¥ IPUMEHEeHHE (PeHoa.
denonpopmanbaeTUIHAS CMOTIa

3.2

KapOonunbHbIe
COCMHCHUS:
aJbJICTUIBI U KETOHBI.

KapOGoHOBbIE KUCTOTHI.

CrnoxHble 3GupBbl.
Kuper

21

KapOGonubHbIE COSTMHEHUS: aJThICTU/IbI
U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM TPYIIIIHI.
["'omonoruueckue psisibl abJACTUIOB U
KETOHOB, 00111as popmyra, n3oMepus

Y HOMeHKJarypa. PU3ndecKue CBOMCTBa
aJbJACTUIOB U KETOHOB.

OTJIEJIbHBIX IIPEICTaBUTECH
KUCJIOPOJICOAEPKAIINX COCTUHEHNM.
XapaKTepu30BaTh COCTAB, CTPOCHHE,
npUMeHeHue, GU3nYecKue u
XMMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIOCOOBI MTOJTy4YEeHUS TIPeICTaBUTENEH
Pa3IMYHBIX KJIACCOB
KHUCJIOPOICOAEPKAIINX COCTUHEHMUII;
BBISIBJIAITH TEHETUYECKYIO CBSI3b
MEK]ly HUIMU U TIOJITBEPXKIATh €€
HaJM4ue ypaBHECHUSIMU
COOTBETCTBYIOIINX XUMUUYECKUX
pEaKIMil C UCIIOIB30BAHHEM
CTPYKTYPHBIX ()OPMYJI BEIIECTB.
[ToaTBepkaaTh HA KOHKPETHBIX
MpUMepax XapakTep 3aBUCUMOCTH
PEAKIIMOHHOM CIIOCOOHOCTHU
KHUCJIOPOICOAEPKAIINX
OpraHUYECKUX BEILECTB

OT (PYHKIIMOHAJILHBIX TPYIII

B COCTaBE MX MOJIEKYJI, B3AUMHOI'0
BIIMSIHUSI aTOMOB U TPYIII aTOMOB

B MOJIEKYJIaX; a TaKk¥Ke

OT 0COOCHHOCTH pean3aluu
Pa3TUYHBIX MEXaHU3MOB MPOTEKAHUSI
PEAKIIMH.

OnuchiBaTh COCTaB, XUMUYECKOE
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XUMUYECKHE CBOMCTBA aIbJACTHIOB U
KETOHOB (peaKIMK MPUCOSTHHCHNS).
llpeocmasnenue o mexanuzme peaxyuti
HYK1e0QUIbHO20 NPUCOEOUHEHUS.
OxkwucreHue anbAeruI0oB, KaUeCTBEHHBIE
peakiuu aabAaeruaoB. CrocoObl
MOJTYYCHHSI M IPUMEHECHHE aTbJCTUIOB U
KETOHOB.

OJIHOOCHOBHBIE TIPEICITbHBIC
KapOOHOBBIE KUCTIOTHI. OCOOEHHOCTH
CTPOEHUS MOJIEKYJT KapOOHOBBIX KUCIIOT.
N3omepus n HomeHknarypa. @uzndeckue
CBOICTBA, BOJIOPOJHBIC CBSI3U.
XUMHUUYECKHE CBOMCTBA. KUCIIOTHBIE
CBOICTBA, peakius dTepuuKanuu,
pPEeaKIUu ¢ y4aCTUEM YTIIEBOJOPOTHOTO
paaukana.

[TonsiTue 0 MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT: CJIOKHBIE d(DUPBI, aHeUOPUObL,
2ANI02EHAHUOPUODBL, AMUOBL, HUMPUJIbL.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM
KHCIIOTHI.

MHuoroo0pa3zue KapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCIIOT,
TUKapOOHOBBIX KHCIIOT,
TUAPOKCUKAPOOHOBBIX KUJIOT.

CTPOEHUE U IPUMEHEHUE KUPOB U
YIJIEBOJIOB, XapaKTepHU30BaTh UX
3HaYEHUE [l )KU3HEEATEIbHOCTH
OpPTaHU3MOB.

Oco3HaBaTh OIACHOCTh BO3/1EUCTBUS
Ha JKMBbIE OPraHU3MbI OIIPEEIECHHBIX
KHUCIIOPOJCOJE PKALINX
OpPraHUYECKUX BEUIECTB U MOSCHATh
Ha MpUMepax CrocoO0bl yMEHBIICHUS
¥ TIPEAOTBPAIEHUS UX BPEIHOTO
BO3/ICHICTBHSI HA OPTaHU3M YEJIOBEKA.
Hcnonb3oBaTh 00LIEHAYYHBIE
METO/IBI TTIO3HAHUS

PU CaMOCTOSITEIbHOM
IUTAaHUPOBAHUH, TIPOBEICHUU U
OTNKMCAaHUU XUMUYECKOTO
JKCIIEPUMEHTA (JJTa0OpaTOpHbIC
OIIBITHI ¥ IPAKTUYECKUE PAOOTHI).
CrnenoBath npaBuiiaM 0€30MacHON
paboThI B 1abopaTopuu

IIPU UCTIOJIb30BAHUU XUMHUYECKOM
HOCYJIbl U 000PYIOBaHUs, a TAKKE
paBUiIaM OOpaleHHsI C BEUIECTBAMHU
B COOTBETCTBUU C UHCTPYKIUSIMU
BBITOJTHEHUS J1a00PAaTOPHBIX OIBITOB
U IPAKTUYECKUX padoT

0 TIOJTYYEHUIO U U3YICHHIO
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[IpencraButeny BhICIIMX KapOOHOBBIX
KHUCJIOT: CT€apUHOBAsI, MAJIbMUTUHOBAS,
OJICUHOBAS, IUHONEBAS, TUHONECHOBAS
KUCJIOTHI. CIIOCOOBI TIOJTYICHHS U
npUMEHEHUE KapOOHOBBIX KUCIIOT.
Cnosxnble 3¢upbl. ['oMonorudeckuit psiu,
oO1as popMyna, H3oMepus u
HOMEHKJIaTypa.

XKupsl: cTtpoenue, pusnveckue u
XUMUYECKHAE CBOMCTBA )KHPOB: THAPOIH3
B KMCJION U LIEJIOYHOMN Cpeaax.
Oco0EHHOCTH CBOICTB KHPOB,
COJIEPIKAIIIUX OCTATKU HETPECTbHBIX
KUPHBIX KUCTOT. JKupbI B Ipupoze.
MpbuT4 Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX Moolee aencreue. [lonamue
0 CUHMEMU4ecKUx MOWUX CPEOCMEax

(CMC)

3.3

YriaeBoasl

OO61as xapakKTepruCcTHKa yrieBOIO0B.
Knaccudukarus yrieBogos (MOHO-, IH-
U TIOJINCAXapHU/Ibl).

Monocaxapubl: TIII0K03a, GPYKTO3a,
prbo03a, rajakTo3a, Ae30KCupuoo3a.
du3nueckue CBOMCTBA U HaX0XKJICHUE

B nnpupoje. ®orocunres. Onmuyeckas
uzomepus. Konvuamo-yennas
maymomepus Ha npumepe MoJIeK)Jibl

OpraHUYECKUX BEIIECTB.
[IpencraBiATs pe3ysbTaThl
AKCIIEpUMEHTa B (popme 3amnucu
YPaBHEHHUI COOTBETCTBYIOLIUX
peakiuil U AenaTh BBIBOABI HA UX
OCHOBE.

[IpoBOINTH BEIYMCIIEHUS

JUTSL OIIpEIENIEHUS] MOJIEK YIS PHOM
(dhopMyJIbI OPraHUYECKOro BElEeCTBa
110 YPABHEHUIO XUMUYECKON PEAKIIUU
Y TI0 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJAIINX B €r0 COCTaB,
a TaKXXe Ha OIpe/eIICHUE 101
BBIXO/1a IIPOAYKTA PEAKIINU

OT TEOPETHUYECKH BO3MOKHOTO.
CamOCTOSTENBHO IUTAHUPOBATH U
OCYIIECTBIISITh CBOKO
NO3HABATEIbHYIO IEATEILHOCTD;
IPUHUMATh AKTUBHOE y4acTHE

B TPYNIOBOM Y4eOHOM JESTEIHHOCTH
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2/II0K03bl, npoexkyuu Xeyopca, o- u f-
AHOMepbL 2NIIOKO3bL.

XHUMHYECKHUE CBOMCTBA TJIIOKO3bI.

C y4acCTHEM CIUPTOBBIX U AJIbJECTUIHOMN
TpYII, CIUPTOBOE U MOJOYHOKHCIIOE
OpO’KEHHE TITFOKO3HI.

[IpumeHeHue TTI0KO3bI, €€ 3HAaUCHUE

B KU3HEACATEILHOCTH OpraHu3Ma.
Jncaxapunpl: caxaposa, MaJIbTO3a U
JlaKTo3a. BoccTaHaBpiuBaronme u
HEBOCCTAHABJIMBAIOIIUE AUCAXAPUJIBI.
I'maponus caxapo3sl. Haxoxnenue

B MIPUPO/IEC U MPUMEHEHUE.
[Tonucaxapupl: Kpaxmall, TIIMKOTeH U
1esutosio3a. CTpoeHue MakpoMOJIEKYT
Kpaxmasia, TJIMKOT'€Ha U LEJUTFOJI03bI.
du3MYECKUE CBOMCTBA KpaxMaia u
LICJUIF0JI03bl. XMMHUYECKHE CBOMCTBA
Kpaxmaja (THApoJn3, KaueCTBCHHas
peakuus ¢ HoaoM). XuMHUYECKUE
CBOMCTBA 1EJUTI0JIO3bI (TUAPOIIH3,
peakuus noiaydeHue 3Qpupon
1esuoi10361). [ToHsTHE

00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHBIN MICJK).
JKcnepUMEHTAIbHbIE METO/IbI

M3y4eHMs BelleCTB U UX NMPeBPAallleHUi:
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e JleMOHCTpauuu:
— CBOWMCTBa CIUPTOB: pACTBOPUMOCTD
B BOJIE€, B3aMMOJICICTBUE dTAaHOJIa

C HATpUCM, OKHCJICHHC 3TUJIOBOT'O CIIUPTA

JUXPOMATOM Kayisi (BO3MOKHO
HCIIOJIb30BaHUE BHICOMATEPHAIIOB);

— Ka4eCTBEHHBIC PEAKIIUH aJIbJICTHJIOB:
C aMMHUAYHBIM PaCTBOPOM OKCHIA
cepedpa u rugpokcuaom meau(ll);

— XMMHYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHUCJIOTHI.

e JIlabopaTopHbBIE OMBITHI:

— peaKIus TJIMIEepUHA C THIPOKCHIOM
meau(ll);

— OKHCJICHHE 3TUJIOBOTO CITHPTA

B AJIBJICTHU]] PACKAICHHON MEITHOU
ITPOBOJIOKOMH;

— B3aUMOJICHCTBHE PACTBOPA IITFOKO3BI
¢ ruapokcugaom meau(ll);

— BSaPIMOI[CfICTBI/IC Kpaxmajia ¢ HOJ0M.

o [IpakTnyeckue pabOTHI:

Ne 2. Pemienue skciepuMeHTaIbHbIX
3a1a4 1o TeMe «CnupThl U PEHOIIBIY;
Ne 3. Pemnienue skciepuMeHTaIbHbIX
3a/1a4 1o TeMe «KapOoHOBBIE KHCIIOTHI.
Crnosxxnbie 3upb».

e PacuéTHbIe 3a/a4H:
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— ompe/eiicHHEe MOJIEKYISPHOI
(hopMyITBI OPraHUIECKOTO BEIIECTBA

110 MAacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXO/ISIIIIUX B €0 COCTAaB; M0 Macce
(0OBeMy) IPOAYKTOB CrOPAHUS;

M0 KOJIMYECTBY BeliecTBa (Macce,
00BbEMY) MPOTYKTOB PEaKIMK H/HITH
HCXOHBIX BEIICCTB;

— pelleHre pacyETHBIX 33134

Ha OMpeJIeICHUE TOJIU BBIXO/Ia MTPOAYKTA
PEAKIIUK OT TCOPETHUYCCKH BO3MOXKHOT'O

Hroro no pazneny

41

Pa3nen 4. A3orcoaep:kaiiue opraHuIecKne coeTHHeHns

4.1

AMUHBL.
AMUHOKHUCIOTHI. beku

12

AMWHBI — OPraHUYECKHE TTPOU3BOTHBIC
ammuaka. Kinaccudukanmsi aMiuHOB:
amdaTUuyecKue U apoMaTHIECKUE;
NIepBUYHBIE, BTOPUYHBIC U TPETUYHEBIE.
Crpoenune moseky, odmas popmyina,
H30MepHsl, HOMCHKJIATypa U (PU3HIECKUe
cBoMcTBa. XUMHUYECKOE CBOMCTBA
anmdaTHIecKuX aMHHOB. OCHOBHBIC
CBOICTBa, AJIKWIMPOBAHKE, PCAKIIUH

C a30TUCTOM KMCJIOTOM.

Conn aJIKnIaMMOHHS.

AHWIMH — IIPEJICTaBUTEIIb aMHHOB
apoMatudeckoro psga. CtpoeHue
aHwiInHa. B3anMHoe BIUsSHUE TPy

PackpbiBaTh CMBICHT H3ydaeMbIX
NOHATHH (BBIICIATH UX XapaKTepPHbIC
NIPU3HAKK) U IPUMEHSTH OTH TIOHATHS
IIPU OTNIMCAHUU COCTaBA U CTPOCHUS
BEILECTB, 111 00bICHEHUS
OTJIETIbHBIX (DAKTOB U SIBJICHUM.
Hcnonp30BaTh XMMUYECKYIO
CUMBOJIUKY JIJIsl COCTABJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHYTOM, COKPAIIEHHOM)
dbopMyI a3oTcoaepKaIIUX
OpPraHNYECKUX BEIIECTB.

Onpenenars NpUHALICKHOCTD
a30TOCOJEPIKaIINX BEIIECTB
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aTOMOB B MOJIEKYJI€ aHUJIMHA.
Oco0EHHOCTH XUMHUYECKHX CBOMCTB
anunuHa. KauecTBeHHBIE peaKInu

Ha aHWJIAH.

Cnoco0ObI MOJTy4eHHE U IPUMEHEHHE
amdaTudecKuX aMUHOB Y aHUJIMHA

13 HUTPOOEH30a.

AmuHOKUCIIOTE. HOMEHKIIaTypa u
n3omepusi. OTAeNbHBIC MPEICTABUTEIN
O-aMHHOKHCJIOT: TJIMIIMH, aJlaHUH,
Genunananum, ceput, 21ymamMuHo8as
Kucioma, 1u3un, yucmeur. Onmuueckas
uzomepust AMUHOKUCTION.:

D- u L-amunoxucromer.

dusznyeckue cCBOMCTBa aMUHOKHUCIIOT.
XHUMHUYECKHE CBOMCTBA aMMHOKHUCJIIOT KaK
aM(OTEepHBIX OPTAaHUYECKUX COCAMHEHUH,
peaKIus MOJIMKOHCHCAIIUH,
oOpaszoBaHHUe TENTUIHON CBSI3H.
buosnornyeckoe 3HaYeHHE aMUHOKHUCIIOT.
CuHTE3 IIENTUIOB.

benku kak nmpupogHbIE TTOTUMEDHI.
[lepBuunas, BTOpUYHAs U TPETUUHAS
CTPYKTypa 0elIK0oB. XUMUYECKHE
CBOMCTBa OEJIKOB: THAPOJIU3,
JeHaTypalusl, KaueCTBEHHBIE PEaKIIUU

Ha OEJIKU.

K OIpeeICHHOMY KJIacCy IO COCTaBY
U CTPOCHHUIO, HAa3bIBATh UX

M0 CUCTEMATUYECKOM HOMEHKIIATYpE;
MPUBOJAUTH TPUBUAJIbLHBIC Ha3BAHUS
OTJZIEJIBHBIX IIPEACTABUTEIICH.
XapaKTepu30BaTh COCTaB, CTPOCHUE,
pUMEHEeHHE, GU3UICCKUE U
XUMHYECKHE CBOMCTBA, BAXKHEHUIIINE
CITOCOOBI TTOJTYIEHUS THITUYHBIX
npeAcTaBuTENeH a30TCoAep KaIINX
COCOUHCHUM.

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHEBIE€ CBOMCTBA O€EJIKOB;
MOSICHATH HA IpUMEpax 3HaYEHUe
OEJIKOB ISl OpraHr3Ma 4eJaoBeKa.
[TpoBOAUTE BEIYKCIICHUS

JUISL OTIpEIeTICHUSI MOJIEKYJISIpHOM
(dhopMyJIbI OpraHUYECKOr0 BEIeCTBA
110 MAaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJISIINX B €TI0 COCTaB,
a TAKXKe 10 YPAaBHEHUSIM XUMUYECKUX
pEaKIunu.

Hcnonb3oBaTh 00IIEHAYYHBIE
METOJIbI ITO3HAHUS

IPU CAMOCTOSITEIbHOM
IJIAHUPOBAHUU, TPOBEACHUU U
OIMCAHUHM XUMHUYECKOT'O
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Ilonamue 06 azomcoodepaicawux
2emepoYUKIUYECKUX COeOUHEHUSIX.
Tupumuounossie u nypurosvie
ocHosanus. Hykneunosvie kuciomo:
cocmas, cmpoenue u OUoaI0cULecKoe
poib.

IKCNepUMEHTAIbHbIE METOIbI
H3Y4YeHHs BelleCTB U UX NMpeBpaleHui:
e J/[emoHCTpanuu:

— pacTBOpeHHE OCJIKOB B BOJIE;

— JeHarypauus OEJIKOB IPU HarpEeBaHUU;
— ILBETHBIE pEaKIMH OEIKOB.

e [IpakTrueckue pabOTHI:

Ne 4. Pemienue skcriepuMeHTaIbHBIX
3aJ1a4 1o TeMe «A30TcoepKanme
OpPraHUYECKUE COCTUHEHUSY,

Ne 5 Pemenue skcriepuMeHTaIbHbBIX
3ajad 1o teme «Pacrno3zHaBanue
OpPraHUYECKUX COCAUHEHUN.

e PacuéTHbIC 33124

— ONpPENEIICHUE MOJIEKYJIIPHON
(opMyJIbl OPraHMYECKOT O BEIIECTBA

10 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXO/ISIIIUX B €r0 COCTaB; [0 Macce
(0OBeMy) IPOAYKTOB CrOPAHUS;

sKcniepuMenTa (JlabopaTopHbIC
OIIBITHI U IPAKTUYECKHE PAOOTHI).
CamMOCTOSTENBHO IUTAHUPOBATH U
OCYIIECTBIISITh CBOIO
MIO3HABATENbHYIO AEATEIbHOCTD;
IPUHUMATh AKTUBHOE y4acTHE

B IPYNIOBON Y4eOHOM AEeSTEIbHOCTH

0 KOJMYCCTBY BEIlECTBa (Macce,
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00bEMY) IPOTYKTOB PEAKIHH

W/WJM UICXO/IHBIX BEIIECTB;

— pelIeHue pacyETHBIX 3a/1a4

Ha OIpPEIEJICHUE N0JIA BBIXOAA IPOAYKTa
pEaKLMU OT TEOPETUUECKU BO3MOKHOT'O

Hroro no pazaeny

12

Pa3nen 5. BoicokoMoJIeKy IsIpHbIE COeUHEHMUS

5.1

BBICOKOMOHGKYJBIPHBIG
COCONHCHMUA

6

OCHOBHBIE MTOHATHS] XUMUU
BBICOKOMOJIEKYJISIPHBIX COCAMHEHU:
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTEINEeHb MOJMMEpHU3aIluu, CPeaHsIs
MOJIeKyJIsIpHas Macca. OCHOBHBIE METObI
CHUHTE3a BRICOKOMOJICKYJISIPHBIX
COEMHEHUN — MOJUMEPU3ALUS U
noJIMKoHeHcanus. [lpedcmasnenue

0 cmepeopezynApHOCU U
HAOMONEKYIAPHOU CIMPYKmMype
NOJIUMEPOB, 3a8UCUMOCHIL CBOUCTE
NOUMEPOE OM UX MOJIEKYAAPHOS0 U
HAOMOAEKYIAPHO20 CMPOEHUSL.
[Tomumepnsbie matepuainsl. [nactmaccsr
(MOJIUATHIICH, TIOUIIPOTIHIICH,
MOJIMBUHUITXJIOPHUT, TIOJIUCTUPOT,
MOJIMMETUIIMETAKPHUIIAT, TTOJIUKApOOHATHI,
noymdTUIeHTepedTanar). Y tunuzamnus u
nepepadoTKa IIacTHKaA.

DacToMephl: HATyPAJIbHBIN,

Bnanetrs n3yyaeMbIMU XUMHYECKUMHU
MOHSATUSIMU: PACKPBIBATH CMBICI
U3y4aeMbIX TIOHATUN U MIPUMEHSTh
9T MOHATHS IIPHU ONKUCAHUU COCTaBa
U CTPOEHUS BBICOKOMOJIEKYIISIPHBIX
OpPraHMYECKUX BEILECTB,

JUTsl OOBSICHEHUS OTJIENbHBIX (DAaKTOB
Y SIBJICHUM.

Hcnonp30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJISl COCTABJICHUS
CTPYKTYPHBIX ()OpPMYJI BEIIECTB
(MOHOMEPOB U TIOJIMMEPOB) U
YPaBHEHUW PEAKLINI MTOJUMEPU3ALNT
Y TTOJIMKOHICHCAlIUH.

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA U IPUMEHEHHE
Kay4yKoB, Hauboee
pacnpocTpaHEHHBIX BUIOB IJIACTMACC
Y BOJIOKOH.

Hcnonbs3oBaTh 00IIEHAaYUHbIE
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CHUHTETHYCCKHE KaydyKu (OyTaareHOBBIN,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U
CHWJIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (IIepCTh, HICIK),
HCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH | JIaBCaH).

llonumepwvl cneyuanbHo20 HA3HAYEHUSL
(me@non, Keanap, INeKmponposoosujue
noaumepwl, buopasiazaemvie NOJUMEPDL).
JKCIEePUMEHTAIbHbIEC METOAbI
HU3y4eHMUs BelleCTB U UX NMPeBpalleHui:
e JlemoHCTpauuu:

— O3HAKOMJIEHHE ¢ 00pa3lamu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I1acTMAacc, Kay4yKoB.

e [IpakTrueckue paboOTHI:

Ne 8. Pemienue sxcnepuMeHTaIbHBIX
3ajad 1o teme «Pacrno3zHaBanue

METO/Ibl TTO3HAHUS
IIPU CaMOCTOSITETEHOM
IUTAaHWPOBAHUH, TIPOBEICHUHU U
OMKMCAHUH XUMUYECKOTO
sKcniepuMenTa (JrabopaTopHbIE
OIIBITHI U MTPAKTUYECKHE PAOOTHI)

miacTmMacC 1 BOJIOKOH»

Hroro nio pa3zneny
OBHIEE KOJIMYECTBO

102

HACOB 110 IIPOI PAMME
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11 KJACC
HaumenoBaHue
No KonuuecTBo OCHOBHBIE BUIBI JEATEILHOCTHA
pa3lielioB U TeEM [IporpamMmmHOe coaep:kaHue
/1 YacoB o0 ydJaromuxcs

y4e0HOro peiMeTa

CtpoeHue aToma.
[lepuoguueckuii 3aK0H
u [lepuonnueckas
cUCTEMa XUMHYECKHUX

JJICMCHTOB

J.1. MenneneeBa

Atom. CocTaB aTOMHBIX SIJIED.
XUMHUYECKUH dJIeMEHT. M30TOnBI.
Kopnyckynapuo-eonnosoti oyanusm,
080UCMBEHHAS NPUPOOA DJIEKMPOHA.
CTtpoeHue 3IEKTPOHHBIX 000JI0UeK
aTOMOB, K6AHMOBbIE YUCLA.
DHepreTuyecKre YPOBHH M TIOTyPOBHHU.
Atomuble opourtanu. Knaccuduxarus
XHUMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-

aNeMeHTHl). PacrnpeneneHue 3JeKTpOHOB
110 ATOMHBIM OPOUTAIISIM; NPUHYUN
MUHUMYMa 3Hepauu, npunyun Ilaynu,
npasuno XyHoa. INEeKTPOHHBIE
KOH(UTypaIuyi aTOMOB 3J1IeMeHTOB | — IV
NIEPUOJIOB B OCHOBHOM U BO30Y>K/ICHHOM
COCTOSTHUH, DJICKTPOHHBIE KOHPUTYpaITuu
HOHOB.

Tousmue 06 snepauu uonuzayuu,
9HepeUuu cpooCcmea K 2J1eKmpoH).
DIIEKTPOOTPHUIIATEIBLHOCTb.

PackpbIBaTh CMBICIT U3y4aeMbIX
HOHATHH (BBIICIATH X XapaKTepPHbIC
MIPU3HAKU) U IPUMEHSTh ATU OHATHUSA
MIPY ONMCAHWU COCTaBa U CTPOCHUS
BEIIECTB, I OOBICHEHHUS
OTJIeJIbHBIX (DaKTOB U SIBJICHUM.
PackpeIBaTh CMBICIT IEPUOIMYECKOTO
3akoHa /1. 1. MenneneeBa u
JIEMOHCTPUPOBATH €TO

CHUCTEMATU3UPYIOIILYIO,
OOBSCHUTEIBHYIO U
IPOrHOCTUYECKYIO (DYHKIUU.
XapakTepu30BaTh JIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM U
BO30YKJIEHHOM COCTOSTHUN) U MOHOB
XUMHUYECKHUX 3ieMeHTOB 1 — 4
TIEPUOJIOB M X BaJICHTHBIC
BO3MOYXHOCTH, UCIIOJIB3YS IIOHSTHS
S-, p-, d-37eKTPOHHBIC OPOUTAIIH,
IHEPreTUYECKHUEe YPOBHHU.

[Tepuoguueckuit 3akoH u llepuoanueckas

OOBACHATH 3aKOHOMCEPHOCTH
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CHUCTEMa XUMHYECKHUX DJIEMEHTOB

.. MenneneeBa. CBsi3b
[Tepronueckoro 3aKoHa u
[Tepronueckor CUCTEMbI XUMUYECKUX
AJIEMEHTOB C COBPEMEHHON TEOPUEU
CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX
Y CIIO’KHBIX BELIECTB I10 TPYIIaM U
MEepUOJIaM. 3HAYCHHUE TEPUOTUYECKOTO
3akoHa [[.11. Menneneena.
JKCNePUMEHTAIbHbIE METOIbI

H3YyYCHUsSI BEIIECTB U NX npeBpameHnﬁ:

e J/[emoHCTpanuu:

— Buasl Tadmui «llepuognyeckas
CUCTEMA XUMHYECKUX DJIEMEHTOB

M3MEHEHHUS CBONMCTB XUMHYECKHUX
AJIEMEHTOB U UX COCJIMHCHUM

10 TIEpUOAaM U Ipynmnam
[Tepronueckor CHCTEMBI

1. . MenpaeneeBa

1.2

CtpoeHue BellecTna.
MHuoroob6pasue
BCIIECTB

11

.. Menpeneesa»

XUMHYECKas CBA3b. BUAbl XUMHUUECKOM
CBSI3M: KOBaJICHTHAs, MOHHA,
MeTandeckas. MexaHu3Mbl
o0pa3oBaHMs KOBAJICHTHOM CBSI3H:
OOMEHHBIN U JOHOPHO-AKIENTOPHBIN.
OHeprus u ajiuHa cBs3u. [lonspHOCTS,
HAMPABJIECHHOCTh U HACHIILIAEMOCTh
KOBAJIEHTHOU CBsA3U. KpaTHbIe CBs3M.
Bonoponnas cBA3b. MexXMOJIEKyIIApHBIE

PackpsIBaTh CMBICT H3ydaeMBbIX
HNOHATHH (BBIICSTH UX XapaKTePHBIC
MIPU3HAKN) U IPUMEHSTDH ATH TOHATHUS
MIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, I OOBICHEHUS
OTJICTIbHBIX (DaKTOB U SIBIICHUM.
OrnpeaensTh BUJIBI XUMHUYECKOM
CBSI3U (KOBAJICHTHOM, HOHHOM,
METAJUTMYECKOMN, BOJOPOHOM)

B3anMOACHUCTBHSI.

B COCAMHCHUAX, THUII
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BaneHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH
aTOMOB. [ ubpuouzayus amommsix
opbumazeti. CBsI3b DJIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX
FEOMETPUYECKUM CTPOEHUEM

(Ha mpuUMepe COCTMHEHUI DJIEMEHTOB
BTOPOT'O MEPHO/IA).

[IpencraBieHne 0 KOMILUIEKCHBIX
coennHeHUX. COCTaB KOMILIEKCHOTO
MOHA: KOMIUIEKCOOOpa30BaTellb,
muranabl. KoopamHaunoHHOE Yucio.
HoMenknaTypa KOMIUIEKCHBIX
COeIMHEHUM. 3HaUYCHNE KOMIUIEKCHBIX
coequHeHui. Ilonstue

0 KOOPJAVMHAMOHHON XUMHH.
BemecTBa MonexynsipHoro u
HEMOJIEKYJISIPHOTO CTPOCHHUSI.

TUnbl KPUCTATUIMYECKUX PEIIETOK
(CTPYKTYp) ¥ CBOWCTBA BEIIECTB.
[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnbie pactBopsl. [Ipencrasienue
0 KOJUTOUHBIX pacTBopax. CriocoObl
BBIPKECHUSI KOHIICHTPAIIMH PACTBOPOB:
MaccoBas JI0JIs1 BEIIECTBa B PacTBOPE,
MOJIsIpHasi KOHLIeHTpalusl. HacwiienHsie
Y HEHACBILIEHHBIE PACTBOPHI,
pactBOpuMOCTb. KprcTtamioruaparst.

KPUCTALUIAYECKON PEIIETKH
KOHKPETHOT'O BEILIECTBA.

OOBACHATH MEXaHU3M 00pa30BaHUs
KOBQJICHTHOM CBsI3M (OOMEHHBIH U
JIOHOPHO-aKIEITOPHBIH ).
OrnpenensiTe BAIGHTHOCTh U CTENEHD
OKHCJICHUSI XUMUYECKUX 3JIEMEHTOB
B COCJIMHEHUSX PA3JITMYHOIO COCTABA.
OOBSACHSITH 3aBUCUMOCThH CBOMCTB
BEIIECTB OT BHUJIa XUMHYECKOMN CBSA3U
Y TUIIA KPUCTAIUIMYECKON PEIIETKH.
[IpoBOANTH BEIYMCIIECHUS

C UCMOJIb30BAHUEM MOHATUS
«MaccoBasi J10JIsl BEIIECTBA

B PacTBOPE»
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Krnaccuduxanus 1 HomMmeHKIaTypa
HEOPraHUYECKUX BEUIECTB.
JKCNepUMEHTAIbHbIE METObI

H3YyIC€HUSI BEIIECTB U NX npeBpameHnﬁ:

e J/lemoHCTpanuu:
— MOJIEIHM KPUCTAUIMYECKUX PEIICTOK.
e PacuéTHEIE 3a/1aUH;

— C UCIOJIb30BaHUEM MOHSTHUM
«MacCCoBas 10Js1 PaCTBOPCHHOI'O
BCIICCTBA», «MOJIIpHAsA KOHLCHTALIU

1.3

XHUMHYECKHUE pCaKnu

19

Krnaccudukarust XUMUYECKUX peaKIuii
B HEOPraHUYECKOW U OPraHNYeCKON
XUMUU. 3aKOH COXPAHEHUSI MACChl
BEIIECTB; 3aKOH COXPAaHEHUS U
PEBPALLEHUS SHEPTUU NTPU XUMUYECKUX
peakuusx. TemnoBbie 3P HeKTsI
XUMHUYECKUX PEAKIIHM.
TepMoxumMu4ecKkre ypaBHEHHS.
CKOpOCTh XUMHUYECKON PEAKLUH, €€
3aBHCHMOCTb OT Pa3IM4HbIX (DAaKTOPOB.
I'oMOreHHbIE U TE€TEPOr€HHBIE PEAKIUH.
Kartanu3 n katannzaTopsl.

OO6patumbie U HEOOpaTUMBIE PEAKIIHH.
Xumunueckoe paBHoBecue. KoHcranTa
XUMHUYECKOT0 paBHOBeCHs. DaKTOpHI,
BJIMSIOIIME HA MOJIOKEHHE XUMUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JaBJICHHE

PackppiBaTh CMBICT H3y4aeMBbIX
TIOHSATHUH (BBIIEIATH MX XapaKTECPHBIE
NPU3HAKN) U IPUMEHSTH 3TH MOHSATHUS
IIPY OTMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 00BICHEHUS
OTJENbHBIX (DAKTOB U SIBJICHUU.
KrnaccudunupoBaTb XuMu4yeckue
PEeaKIUU 10 PA3NIUYHBIM TPU3HAKAM
(arciy u cocTaBy pearupyrommx
BEUIECTB, TEINIOBOMY 3P eKTy
peaKIy, U3MEHEHUIO CTEIIEHEN
OKHCIICHUS DJIEMEHTOB,
00paTUMOCTH, Y4aCTHUIO
KaTaJu3aTopa u T.IL.);
CaMOCTOSITETTLHO BHIOUPATH
OCHOBAHUS ¥ KPUTEPHUH

TUTS KITACCH(PUKAITIN XUMUYECKUX

52



denepanbhas padouas nporpamma | Xumusi. 10-11 xnaccsr (yriayOnEHHBIA YPOBEHD)

Y KOHIEHTpPAIIMK BEIIECTB, Y4aCTBYIOIIHNX
B peakumu. | Ipunun Jle [larense.
DNEKTPOTUTHYECKAS TUCCOLHALIHS.
CunbHbIC U Cl1a0ble IIEKTPOJIUTHI.
Crenenb nucconuanuu. Houwnoe
npouseedernue 600vi. Cpesia BOTHBIX
PacTBOPOB: KUCJIOTHAsI, HEUTpaJibHas,
niesoyHas. BomopoaHbIi moka3aresnb
(pH) pactBopa. ['maponus coneii.
Peakuuu nonHoro ooMeHa.
OKUCANTENBHO-BOCCTAHOBUTEIILHBIE
peakuun. CTENnEeHb OKUCIICHHUS.
OkucanTenb U1 BOCCTAHOBUTEIIb.
[Ipoueccel okucnenus u
BOCCTaHOBJICHHUS. BaxHeiime
OKHCIIUTEIN U BOCCTaHOBUTENINU. MeTox
AJIEKTPOHHOTO OanaHca. DIEKTPOIH3
pPacTBOPOB U PacIIaBOB BEILIECTB.
JKCIepUMEHTAIbHbIE METOAbI
U3y4eHMUsI BelleCTB U UX
NpeBPALLCHMIA:

e JleMOHCTpauuu:

— pasioKeHue MePOKCUIa BOJOPOIa
B MIPUCYTCTBUHU KaTajau3aTropa.

e JIlaGopaTopHbIE OMBITHI:

— MPOBEIECHUE PEAKIIMI MOHHOTO
oOMeHa;

pEaKInu.

OOBACHATH 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEaKIIHi

C Y4ETOM MX DHEPTreTUYECKUX
XapaKTEePUCTHUK, XapaKTep U3MEHECHUS
CKOPOCTH XUMHUYECKON peakinu

B 3aBUCUMOCTHU OT Pa3IUYHBIX
(akTOpOB, a TAKIKE XapaKTep
CMEILECHUS] XUMUYECKOTO PABHOBECHS
TI0]T BIMSTHUEM BHETITHUX
BO3/ICUCTBUMN (ITPUHIIUIT

Jle Illaremnse).

PackpsiBaTh CyIIHOCTB:
OKHCIUTETbHO-BOCCTAHOBUTEIHLHBIX
peaKnii TOCPEICTBOM COCTABIICHUS
AJICKTPOHHOTO OajaHca THX
peakIuii; peakiii HOHHOTO 0OMeHa
MyTeM COCTABJICHUS UX MOJIHBIX U
COKpAIIEHHBIX HOHHBIX YPAaBHEHHH;
peaKuuii TUAPOIIM3a, PEAKIUI
KOMITJIEKCOOOpa30BaHus

(Ha mpuMepe rUAPOKCOKOMITIICKCOB
[[MHKA U alFOMUHUA).

[TpoBOIUTH U ONTUCKHIBATH
XUMHUYECKUN IKCIIEPUMEHT:
OMpeIeTIEHUE CPEAbI BOIHBIX
pacTBOPOB BEILIECTB; IPOBEACHUE
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— OIpeAeNIeHUE CPEIbl PAaCTBOPOB
BELIECTB C [IOMOIIbI YHUBEPCAIBHOIO
UHIUKATOPA.

e [IpakTrueckue pabOThI:

Ne 1. Biustaue paznnaabix GakTopoB

Ha CKOPOCTh XMMUYECKON peakiinu;

Ne 2. Bnusinuie paznnasbix GakTopoB

Ha MMOJOKEHHE XUMUYECKOTO PaBHOBECHS;
Ne 3. Xumnueckre peakiiuy B pacTBOpax
AJIEKTPOJIUTOB.

e PacuérHble 3amaun.

— PAacy€Thl MACChl BELIECTBA

UM 00BbEMA T'a30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce

Wi 00bEMY OJIHOTO M3 y4acCTBYIOLIUX

B PEAKLIMHU BEIIECTB,;

— BBIYMCIIEHUE MACCOBOU JTOH U
MOJIIPHOM KOHIIEHTPALlMK BEILIECTBA

B PAacTBOpPE;

— BBIYHCJICHHE MaccChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOYKTa
pEeaKInu, €CJIM OJTHO U3 BEIIECTB JaHO
B BHJIE pacTBOpa C OMPEICIICHHON
MAaCCOBOM J0JIEH PAaCTBOPEHHOTO

peakuuii HOHHOTO OOMEHa; U3ydeHue
BIIMSTHUS Pa3IMIHBIX (PAKTOPOB

Ha CKOPOCTb PEAKIIUN U TOJIOKECHUE
XUMUYECKOTO PABHOBECHSI.
CrnenoBarh npaBuiaM MOJIb30BAHUS
XAMHUYECKOU TTOCYI0N U
71a00paTOPHBIM 000PYTOBAHUEM.
[IpencraBiATs pe3yIbTaThl
XUMHUYECKOT0O IKCIEPUMEHTA

B (hopme 3anucu ypaBHEHHI
COOTBETCTBYIOIIMX PEAKIUI

U JIeNIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOINUTH BEIYUCIICHUS:

C UCIIOJIb30BAHUEM TTOHSTHUS
«MaccoBas J10JI BEIEeCTBA

B PacTBOPE», a TAKXKE MO YPABHEHUSIM
XUMHUYECKUX PEAKIINil, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUETHI

BEIIICCTBA

WTOTro O pa3aeny

w

(o)
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Pa3znen 2. Heoprannueckasi XumMusi

2.1 | Hemeramisl

31

[Tono>xeHre HEMETAIIOB

B [leproanyeckoil cucteMe XMMUYECKUX
anemenToB J[.1. MenaeneeBa u
0COOCHHOCTH CTPOCHHUS UX aTOMOB.
DuU3NYECKHE CBOMCTBA HEMETAIIIOB.
AJIOTpONUs HEMETAIIOB (Ha MpUMeEpe
KHCIIOpPOJ1a, cephl, hocdopa u yriaepoaa).
Bonopon. [Monyyenue, pusznueckue u
XMMHUYECKUE CBOWMCTBA (peaKiuu

C METaJUIaMU U HEMETAJJIaMU,
BOCCTAHOBJICHHE OKCHUJIOB U COJICH).
I'mapunel. TONIMBHBIE 3JIEMEHTHI.
["anmorensl. Haxoxnenue B mpupoje,
CIocoObI MOTydeHus! (PU3NIECKUE U
XMMHWYECKUE CBOMCTBA.
I'anorenoBogopoapl. Baxueiimue
KHUCJIOPOJICOACPKAIINE COSTUHEHUS
rajiorenoB. JlabopaTopHsbie u
MIPOMBIILJIEHHBIE CITIOCOOBI TTOJTYYEHUS
rajoreHoB. [I[puMeHeHue rajoreHoB U ux
COCIMHECHUM.

Kucnopon, o3oH. JlaboparopHbie u
MIPOMBIIIJIEHHBIE CITIOCOOBI TTOJTYYeHUS
Kuciopoia. Gu3nyeckre 1 XUMUIECKUE
CBOMCTBA KHUCJIOPOJIa U 030HA; UX
npuMeHenne. OKCHIbI U TIEPOKCHUJIBI.

PackpbiBaTh CMBICI U3ydaeMbIX
NOHATHN (BBIICISATHh UX XapaKTePHBIC
NIPU3HAKK) U IPUMEHSATH 3TH TIOHATHS
IIPH ONTMCAHUU COCTaBa U CTPOCHMUSI
BEILECTB, U1 OOBICHEHUS
OTJIETIbHBIX (DAKTOB U SBJICHUM.
OOBsCHATH 001IIME 3aKOHOMEPHOCTHU
B U3MEHEHUU CBOMCTB HEMETAILJIOB U
WX COCIMHEHUH C YUETOM CTPOCHUS
UX aTOMOB U TTOJIOKEHUS

B [lepnognueckon cucreme
XUMHUYECKUX IJIEMEHTOB

. 1. Menneneena.
XapakTepu30BaTh (OMKUCHIBATS)
o0I1ue XMMUYECKHUEe CBOMCTBA
HEMETAJUIOB, X BaKHEHIITNX
COEAMHEHUH, ITOATBEPKIAsI ITO
OTHMCaHKE MMPUMEepaMH ypaBHEHUN
COOTBETCTBYIOIIUX XUMHUECKUX
peaKuuii.

CocTaBnsTh ypaBHEHUS
OKHCJIMTEIILHO-BOCCTAHOBUTEIILHBIX
peakIuil U peakiuii HOHHOTO OOMeHa
Y PACKPBIBATh UX CYITHOCTh

C TIOMOIIILIO AJIEKTPOHHOTO OajiaHca
Y HOHHBIX YPaBHECHUM.

55



denepanbhas padouas nporpamma | Xumusi. 10-11 xnaccsr (yriayOnEHHBIA YPOBEHD)

Cepa. HaxoxeHue B mpupo/ie, CriocoObl
MTOJTY9CHUSI, PUBHMIECKUEC M XUMUYECKHE
cBorictBa. CepoBOAOPOI, CYIb(HIBI.
Oxcunsr cepri(1V) u (V). Cepaucras u
CepHasi KUCJIOTHI U UX COJIH.
Oco0OeHHOCTH CBOWCTB CEPHOM KUCIIOTHI.
[Tpumenenne cepbl U €€ COSTMHCHHM.
Azot. Haxoxaenue B mpupojie, CrocoObl
MOTY9ICHUS, PU3HICCKUEC M XUMUYECKHEC
CBOMCTBA. AMMMAaK, HUTPUbI. OKCHIBI
a30Ta. A30THCTast U a30THAsA KUCJIOTHI U
ux cosii. OCOOEHHOCTH CBOMCTB a30THOM
KucnoThl. [IpuMenenune azora u ero
COEIMHEHUN. A30THBIE YA0OpEHMUS.
®ocdop. Haxoxnenue B mpupo/e,
CIOCOOBI TTONTydeHUs!, PU3HUECKHUE U
xuMuueckue ceorctra. dochuapl u
dochun. Oxcunst Gocdopa,
oprodochopHas KUCI0Ta U €€ COJIH.
Memadhocgopras u nupoghocghopnas
Kuciomel, ghocghopucmas u
gochoprosamucmasn kuciomel.
ITpumenenue docdopa u ero
coequneHuit. @ocopHbie yTOoOpeHHUS.
Yrnepon. Haxoxaenue B mpupoJe,
CIoCcOOBI TTONTydeHUs, PU3HUECKHUE U
XUMUYECKHE CBOMCTBA. OKCHIBI

XapakTepu30BaTh BIHUSHUE
HEMETAJUIOB U UX COEAUHECHUUN

Ha KUBbIC OPTaHU3MbI; OITUCHIBATH
MPUMEHEHUE B PATUYHBIX 00JIaCTAX
MIPAKTUUECKON JEATENBHOCTU
YEJI0BEKa.

[ToaTBepkAaTh CYILIECTBOBAHUE
TEHETUYECKOU CBA3U MEXKIY
HEOPraHWYECKUMU BEILIECTBAMU

C IOMOIIBIO YPABHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX
peaKuuil.

[TpoBOoaUTH peakuuy,
MOATBEPKIAIOIIUE KaU€CTBEHHBIN
COCTaB BELIECTB; PaclO3HaBaTh
ONBITHBIM MYTEM aHUOHBI,
MPUCYTCTBYIOIIUE B BOJIHBIX
pacTBopax.

Hab6nronats u onuckiBaTh
J€MOHCTPAIlMOHHBINA 3KCIIEPUMEHT;
CaMOCTOSITEJILHO TJIAaHUPOBAT,
MPOBOJIUTH U OMKCHIBAThH
XUMHUYECKUN IKCIIEPUMEHT
(-1abopaTopHBIE OMBITHI U
NpaKTHYEeCKHe paboThI);
MPEICTABIATH PE3YJIbTAThI
XUMHYECKOTO IKCIIEPUMEHTA
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yriaepona(ll) u (IV), yronbHas kuciora u
ee comu. [IpuMenenue yriepoja u ero
COCMHECHUM.

Kpemuuii. Haxoxaenue B mpupoze,
CHOCOOBI MONTydeHUs, (PU3HUECKUe U
XUMUYecKue cBoiicTBa. OKcu
kpemuus(1V), kpeMHIEBas KHCIIOTA,
cuukatel. [I[puMeHeHre KpeMHHUS U €T0
coequHeHnit. CTeKI0, ero mojiyueHue,
BUJIBI CTEKOJI.

JKCNepUMEHTAIbHbIE METOIbI
H3Y4YeHHsI BelleCTB U UX NMpeBpaleHui:
e JleMOHCTpauuu:

— 00pa3Iel HEeMETAJUIOB,

— TopeHue cepsl, hocdopa, xenesa,
MarHusi B KHCIJIOPO/JIC.

e JlaGopaTopHBIE OTBITHI:

— KadeCTBEHHBIC PEaKITuU

Ha HEOPTaHMYECKHUE HOHBI M KATHOH
BOJIOPOJIA;

— TIOJIy4YE€HUE U COOMpaHUE Ta30B.

e [IpakTrueckue pabOTHI:

Ne 4. Pemenune skcriepuMeHTaIbHBIX
3ama4 1o Teme «l anoreHsn;

Ne 5. Pemienue skciepruMeHTaIbHbIX

B (hopme 3amucu ypaBHEHHM
COOTBETCTBYIOIIUX PEAKIUH U JIeNIaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBarh nmpaBuiiaM MOJIb30BaHUS
XUMHUYECKON NOCYJION U
71a060paTOPHBIM 000PYTOBAHHUEM.
[TpoBOINTH BEIYUCIICHUS

10 YPaBHEHUSIM XUMUYECKUX
pEaKIuu.

CaMoCTOSTENbHO TIAaHUPOBATH U
OCYIIECTBIISITh CBOIO
MO3HABATEIBHYIO ACSTEILHOCTD;
MPUHUMATh aKTUBHOE y4acTHE

B IPYNIOBON Y4eOHOM AESTEIbHOCTH

3ada4 I10 TEMC «(_)Gp& N €€ COCIUHCHU.
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Ne 6. Pemienue skciepruMeHTaIbHbIX
3a/1a4 1o TeMe «A3oT u pocdop u ux
COCTHHCHUSY.

e PacyéTHbIe 3a1a4u:

— BBIYUCJICHUE MACCHI BEIIECTBA

WM o0beMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE HIIN
00BEMY OJTHOTO U3 Y4aCTBYIOIINUX

B PEAKITUHU BEIICCTB,

— BBIYMCJICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MMPOTYKTOB
pEaKInu, €CIM OJHO W3 BEIIEeCTB HMEET
MIPUMECH;

— BBIYHCJICHUE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) IPOIYKTa
peaKIu, €CIIM OJTHO U3 BEIIECTB JaHO
B BHJIC pacTBOpa C ONPEICIICHHON
MAaCCOBOM JI0JIEN paCTBOPEHHOTO
BEIIICCTBA,;

— BBIYHCIICHUE BBIXO/a MPOAYKTA
pPEaKIuy OT TEOPETHUCCKH BO3MOXKHOT'O

2.2

MeTtanibl

23

[Tonmoxenne meraios B Ilepuoanueckon
CUCTEME XUMHUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOCHHUS ICKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB.
Pacnpocmpanenue xumuueckux
9NEeMEHMOE-MEeMAI08 8 3eMHOU KOope.

PaCKpBIBaTI) CMBICJI NU3Yy4aCMbIX

HOHSTHHN (BBIIEIATh UX XapAKTEPHBIC
NPU3HAKK) U IPUMEHSATh 3TH MOHATHS

IIPH OITMCAHUN COCTaBa U CTPOCHUS
HEOPTaHMYECKUX BEIIECTB,
TU1s1 OOBSICHEHUS OTACIBHBIX (PAKTOB
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O6mue puzrnyeckre cBOMCTBa METAJIOB.
[IpumeHeHre MeTauioB B OBITY, IPUPOJIC
u TexHuke. CriiaBbl METAJIJIOB.
DNEKTPOXUMHYECKHUI Pl HATPSHKEHUI
MeTauioB. OOIIKe CIOCOOBI MOTYyUCHHS
METAJJIOB. THAPOMETAILITYPIHS,
MMAPOMETAILUTYPT UL, SJICKTPOMETAILTYPTHSI.
[TonsiTHE 0 KOPPO3UHN METAILIOB.
Cnoco0nblI 3alUThI OT KOPPO3UH.

OO6m1as xapakTepucTUKa METaJIOB
|A-rpynms! [leproguueckoil cuctemsl
XUMHYECKHUX JJIEMEHTOB. Harpuii u
KaJIui: mojiydeHue, pusndeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BEIECTB U UX COSAMHEHUH.
OO6m1ast XapakTEpUCTHKA METAJIIOB
IlA-rpymimer [lepuoaudeckoil cucTeMbl
XUMHUYECKUX IJIEMEHTOB. Maruuii u
KaJIBITUI: TTOy4IeHHE, PU3nIecKue u
XUMUYECKHE CBOMCTBA, MPUMECHCHHE
IIPOCTBIX BEIIECTB U UX COCAMHCHUH.
XKecTkocTb BOABI U CIIOCOOHBI €€
yCTpaHEHUSI.

AroMuHMI: TIoNTydeHue, GU3nIecKue u
XUMUYCCKHE CBOMCTBA, PUMCHCHHE
IPOCTOr0 BEMIECTBA U €0 COCTUHEHUIA.
AmMdoTepHbIe CBOMCTBA OKCUJIA U

Y SIBJICHUU.

OOBACHATH 001IHE 3aKOHOMEPHOCTH
B U3MEHEHHUM CBOWCTB AJIEMEHTOB —
METAJUIOB U UX COEUHEHUH C YUYETOM
CTPOEHUS UX ATOMOB U MOJIOKEHHUS
B [lepuonnyeckon cucreme
XUMHUYECKUX JJIEMEHTOB

. . Menneneena.
XapakTepu30BaTh (OMKUCHIBATS)
o011e XMMHUYECKHE CBOMCTBA
METAJJIOB, MX BAXKHEUIITNX
COCAMHEHUH, ITOATBEPKIAsI ITO
ONMCAHUE MPUMEPAMU YPABHEHUHN
COOTBETCTBYIOIIUX XUMUUYECKUX
peaKiuil; MpUMEHEHUE METAJUIOB

B Pa3JIMYHBIX 00JIACTAX
MIPAKTUYECKOMN JIEATEIIbHOCTH
YEJIOBEKA, a TAKKE UCIOJIb30BAHUE
UX JUIs1 CO3[JaHUSI COBPEMEHHBIX
MaTepHUaIOB U TEXHOIOTHM.
OnuceiBaTh CIIOCOOBI 3aIUTHI
METAJUIOB OT KOPPO3UHU.
PackpeiBaTh cymHoCTb
OKHCJIMTEIBbHO-BOCCTAHOBUTEIIBHBIX
pEaKLMK NOCPEACTBOM COCTABJICHUS
AJIEKTPOHHOTO OanaHca 3TUX
pEaKIni.
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TUIPOKCHUIA ATFOMUHMS,
TUPOKCOKOMIJIEKCHI aTFOMUHUS.
OO6m1as xapakTepucTHKa METaJIOB
no6ouHbIX oarpymm (Bb-rpymm)
[Teprnoanyeckoi cucTeMbl XUMUUECKUX
3JIEMCHTOB.

dusznyeckrue 1 XMMHUUECKHE CBOMCTBA
XpoMma U ero coeauHeHun. OKCHUIbI U
rugpokcuabl xpoma(ll), (1) u (V).
XpomaTel U AUXPOMAThI, UX
OKHCJIMTENbHBIE CBOMCTBA. [lonyuenue u
MIPUMEHEHHUE XpoMa.

dusznyeckrue 1 XMMHUUECKHE CBOMCTBA
Maprasiia u ero coeiHeHuii. OCHOBHBIE
coequrenus mapranna (1), (IV), (VI) u
(V). [lepmanraHaT Kayms, €ro
OKHCJIUTEJIbHBIC CBOMCTBA.

du3nyecKrue 1 XMMUYECKHE CBOMCTBA
)Kesesa U ero coequHeHuid. OKCHIbI,
ruapokcu bl u cosm sxenesa(ll) u (11).
[TonyueHue u npUMEHEHHUE KeJie3a U ero
CILIaBOB.

Menb: nosyderue, GU3NIECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHECHHUE
MIPOCTOTO BEIIECTBA M €r0 COCIMHEHHUIA.
[Hunk: nomyyenue, GpU3NIECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHECHHUE

[IpoBouTh peaxiuu,
NOATBEPKAAOIINE XapaKTEPHbIE
CBOMCTBA U3y4aeMbIX BEIIECTB,
pacno3HaBaTh ONBITHBIM NYTEM HMOHBI
METaJJIOB, IPUCYTCTBYIOIIHE

B BOJHBIX pacTBOpax.

[IpoBOIUTH U ONIUCHIBATH
XUMUYECKUN SKCIEPUMEHT
(mabopaTopHbIC OMBITHI U
PAaKTHYECKUE PAOOTHI);
IPEJICTABIISATh PE3YJILTATHI
XUMHUYECKOTO IKCIIEPUMEHTA

B (hopMe 3anKCH YpaBHEHUN
COOTBETCTBYIOILLUX PEAKIUI U JIeJIaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBarb npaBuiiaM MOJIb30BaHUS
XAMHUYECKOU TTOCY0N U
71a00paTOPHBIM 000PYIOBAHHUEM.
[IpoBOANTDH BBIYHMCICHHUS

110 YPaBHEHUSIM XUMUYECKUX
pEaKIunu.

CamOCTOSTENBHO ITAHUPOBATH U
OCYIIECTBIISITh CBOKO
NO3HABATEIbHYIO IEATEILHOCTD;
MIPUHUMATh AKTUBHOE Y4aCTHE

B TPYIIIOBOM y4eOHOM NeSTEIbHOCTU
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MIPOCTOTO BEMIECTBA U €r0 COCIMHEHHUIA.
AMdoTepHBIC CBOMCTBA OKCHIA U
TUJPOKCHUIA IIUHKA, THIPOKCOKOMILICKCHI
[IMHKA.

JKCNePpUMEHTAIbHbIE METObI
M3y4eHMs BelleCTB U UX NMPeBpallleHuil:
e J/lemoHCTpauuu:

— KOJUICKIIUS «MeTaJjibl U CILIABbI»;

— B3aUMOJCHCTBHUE IICIOYHBIX U
IIEJIOYHO3EMEJIBHBIX METAJIOB C BOJOM
(BO3MOKHO MCIIOJIb30BAHKE
BHCOMATEPUAJIOB).

e JIaGopaTOpHBIC OIBITHI:

— B3aUMOJICUCTBHUE IIEIOYHBIX U
IEJI0YHO3EMENIbHBIX METAIIJIOB C BOJIOU
(BO3MOKHO MCITOJIH30BAHHE
BUJICOMATEPUAJIOB);

— B3aUMOJCHCTBHUE T'UJIPOKCHUIOB
AJTIOMUHUS U IMHKA C paCTBOPaMHU
KHCJIOT U IICJI0YEH;

— KayeCTBEHHBIC PEAKIIMU Ha KaTHUOHBI
METaJLJIOB.

o [IpakTHyeckue pabOTHI:

Ne 7. Pemenue skcriepuMeHTaIbHBIX
3a1a4 1o TeMe «MeTalibl TJIaBHBIX

HOJITPYIIID»;
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Ne 8. Pemienue skciepuMeHTaIbHBIX
3a/1a4 1o TeMe «MeTauibl TOOOYHBIX
MOATPYIID.

e PacyéTHbIC 3a/1a4M:

— BBIYMCJICHHE Macchl (00bema,
KOJIMYECTBA BEIIECTBA) MPOYKTa
peaKIu, €CJIM OJTHO U3 BEIIECTB JaHO
B BUJIE PACTBOpA C OINPEICICHHON
MAacCCOBOH JIOJIEN PACTBOPEHHOTO
BEIIECTBA, WJIH UMEET IPUMECH;

— BBIYHCIIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOJIYKTa
peaKIu, €CJIM OJTHO U3 BEIIECTB JaHO
B BUJIE PACTBOpA C OIPEICICHHON
MAaCCOBOM J0JIE PAaCTBOPEHHOTO
BEIIECTBA;

— BBIYUCJICHUE BBIXO/Ia MPOAYKTA
pPEaKIMKU OT TEOPETUYECKU BO3ZMOXKHOT'O

Htoro no pazneny 54
Pa3nea 3. XuMus 4 ;KU3Hb
3.1 | Mertoabl 1T03HAHUS 9 Pous xumuu B 00ecrieyeHuun PackprsIiBaTh poJIb XUMHH B PEIIICHUH

B XHMUMU.
XUMUA U )KU3Hb

YCTOWYHMBOTO Pa3BUTHUS YEJIOBEYECTBA.
[ToHATHE O HAYYHBIX METOJAX MO3HAHUS

U MCTOIOJIOI'MHU HAYIYHOI'O UCCIICTOBAHMA.

Hay‘{HBIC IIPUHOUIIBI OpraHru3alu
XUMHYCCKOI'O IIPOMU3BOJACTBA.

HYHEPTreTUYECKUX, CHIPHEBBIX U
AKOJIOTHYECKUX MpoOIeM
YEJI0BEYECTBA, OMMCHIBATH OCHOBHBIE
HaIPaBJICHHUS Pa3BUTHS XHMHUYECCKOM
HAyKU ¥ TEXHOJIOTHH.

1IpoMBIIIIICHHBIE CIOCOOBI OJTYYCHHUSA

IIpnMenaTs mpaBuia 0€30I1aCHOTO
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BaYKHEHIIINX BEILIECTB (HA IpUMEpE
IIPOU3BOJICTBA AMMUAKA, CEPHOU
KUCJIOTHI, MeTaHoa). [IpoMbIlUIeHHBIC
CIOCOOBI MOIY4EHUSI METAINIOB U
CIUTaBOB. XMMHYECKOE 3arpsi3HEHUE
OKpYXKarolen cpeibl U ero mociaeACTBHS.
lIpobrema nepepabomku omxo008 u
no60oyHblX NPodyKkmos. Poib Xumuu

B 00€CIIEYEHUHN IHEPTrEeTUUECKOM
6e3omacHocTu. [Ipunyunsl «3eneHotl
XUMUUY.

XUMUSA U 310POBBE YEIOBEKA.
JlexapctBeHHbie cpeacTBa. [IpaBuna
MCIIOJIb30BaHUS JICKAPCTBEHHBIX
npemnapaToB. Poiib XUMUHU B pa3BUTUU
METUTTAHEI.

Xumust uiyd. OCHOBHBIE KOMIIOHEHTHI
numy. [Tumessie 1o6aBku. Poib xumun
B 00€ecIieYeHUH MUIIEBOM 0€30MaCHOCTH.
Kocmetnueckue u maphromepHbie
cpeacrtsa. berroBas xumus. [Ipasuia
0€30MacHOr0 UCTOBL30BaHUS MPENapaToB
OBITOBOIl XMMHUH B IMOBCEIHEBHON KU3HU.
XUMHs B CTpOUTEIIbCTBE. BaxkHeimue
CTPOUTEJIbHBIC MaTepralibl (LIEMEHT,
oeToH). [Ipon3BOACTBO CTPOUTEIILHBIX
MaTepHAaJIOB.

oOpallleHHsl C BEIlIeCTBAMH,
UCIIOJIb3YEMbIMU B TTIOBCEHEBHOM
KU3HU; a TAKXKeE IIpaBuiIa
0€30MacHOro MOBEICHUS B LIEIISIX
cOepexeHus 3J0pOBbS U
OKPYXKAIOILIEH IPUPOTHOM CPEBI;
MNOHUMATh OMACHOCTb BO3ACHCTBUS
Ha KUBbIE OPTaHU3MBbI ONPEICIIEHHBIX
BEIIECTB, cMbIC noka3aTrens 11K,
NOSICHATH HA IPUMEPaX CIIOCOOBI
YMEHBIIEHUS ¥ TPEAOTBPAILIECHUS UX
BPEAHOTO BO3JIEUCTBUS.
AHaIM3UPOBATh U KPUTHUECKU
OIICHUBATh MH(OPMAIIHIO, CBA3aHHYIO
C XMMUYECKUMU TPOIIECCAMU U UX
BIIMSIHUEM Ha COCTOSIHUE
OKPY>KaIOIIEH CPEIbI.

Hcnons30BaTh MONTYYEHHBIE 3HAHUS U
IpesicTaBlIeHus 0 cepax
NEeATEIbHOCTH, CBSI3aHHBIX C HAYKOUH
Y COBPEMEHHBIMU TEXHOJIOTUSAMU,
KaK OCHOBY JIJIsl OpPUEHTAIIUN

B BBIOOpE CBOEH Oymyriei
npodeccruoHanbHON EATeTHHOCTH.
Hcnonb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS 1J1s1 OO BSICHEHUS
Y TIPOTHO3UPOBAHMUS SIBIICHH,
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XHUMHUS B CEJILCKOM XO3SHCTBE.
OpraHuueckre 1 MUHEpaJIbHbIC
yI00peHusl.

Heopranunueckue matepuaibl
(KOHCTPYKITMOHHBIE MaTepHaJbl, KPACKH,
CTEKJIO, KepaMuKa). MaTepuaibl

JUJIS1 DJIEKTPOHUKHU. HaHOoTeXHOJI0rMn

HMMEIOIINX €CTECTBEHHOHAYYH YIO
MIpUPOAY, MPOTHO3UPOBATh,
aHaJIM3UPOBATh U OLICHUBATH

C MO3ULIMHN SKOJIOTUYECKOU
0€30MMacHOCTH TTOCIICACTBUS OBITOBOM
Y MPOU3BOJCTBEHHON 1€ TEILHOCTH
yeJIOBEKA, CBA3aHHOMN

C IepepaboOTKOM BEIIECTB,;
HCIIOJIb30BaTh MOJIYYEHHBIE 3HAHUS
JUISL IPUHATHS TPAMOTHBIX pELICHUN
po0JIEM B CUTYaIUsX, CBI3aHHBIX

C XMMUEM.

[IpuHuMaTh yyactue B 00CYKJIEHUU
po0JieM XUMHUYECKON U
DKOJIOTUYECKOW HANIPABIECHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MTO3UIIUIO
1o nmpodJieMe U mpesiarath
BO3MOJKHBIE ITYTU €€ PEIECHUA

Hroro mo pasneiny 9
OBILIEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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