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COJAEP/KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUS

TeopeTnueckne 0CHOBbI OPraHUYeCKOH XUMMH.

[IpenmMer ¥ 3HaUYeHHE OpPraHUYECKOM XHWMHUHU, NPEICTaBICHHE O MHOrooOpasuu
OpPraHUYECKUX COCTUHEHUIH.

DJEKTPOHHOE CTPOCHHME aToMa YIJepoja: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BasienTHBIE BOBMOXKHOCTH aTOMa yriiepojia. XUMHUYECKasi CBSA3b B OPTaHUYECKUX COCIMHCHHSX.
Tunel rubpuaU3aluu aTOMHBIX OopOHUTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAaJCHTHOMN
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIBI epeKkphIBaHMs aTOMHBIX OpOUTane, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiiHas cBs3b. CrnocoObl paspbiBa CBsi3ed B MoOJIEKyJax
oprannveckux Bemects. [loHsTHE 0 CBOOOIHOM panukaie, Hykjaeo(puie U dJIeKTpodue.

Teopust crpoeHus opraHuueckux coeauHenuidi A.M. bytiepoBa u coBpeMeHHbBIE
MPEJICTABICHUS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUU CTPOCHHUS OPraHUYEeCKUX COSAMHEHUHN.
Moutekymsipable U CTPYKTypHBIE Qopmyibl. CTpykTypHBIE (DOPMYIIBI pPa3IMYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepusa. Buuabl wu3omepum: CTpyKTypHasd,
MPOCTPAHCTBEHHAs. JJNEKTPOHHBIE J(PGEKTHl B MOJIEKYTaX OPraHUYECKUX COEIUHEHUN
(MHIIyKTUBHBIA U Me30MEPHBII 3 PeKThI).

[Ipencrasnenue o kiaccupuKanuu opraHUIecKux BemecTs. [loHsaTHe 0 HYHKIIMOHATBLHOMN
rpymre. I'omonorus. ['omonoruueckue psasl. Cucremarnueckass HOMEHKIIATypa OPraHUYECKUX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTICIBHBIX MPEACTABHTEIICH.

OcobOenHoct W KilaccuUKalusg  OpraHudeckux  peakmuil.  OKuUCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

DKCIepUMEHTAIbHBIE METO/Ibl M3YUYCHHS BEIIECTB U WX TMPEBpAICHUN: 03HAKOMIICHUE C
o0OpasiamMu OpraHMYeCKUX BEIIECTB U MaTepUalaMH Ha WX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuW (MIaBieHHe, OOYyIJIMBaHHE U  TOPEHHE),
KOHCTPYUPOBAHUE MOJEIIEH MOJIEKYJI OPraHUYECKUX BEIIECTB.

Yraesogopoabl.

Ankansl. 'oMoorudeckuid psii aakaHoB, oOmiast ¢hopmysa, HOMEHKJIATypa U W30MEpHs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJNEKYJ alKaHOB, SP>-THOPHIM3AINS aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ou3nueckue CBOMCTBA aJIKaHOB.

XUMHUYECKUE CBOMCTBA aJIKAHOB: PEAKIIMH 3aMEIICHUs, N30MEpPHU3AINH, NeTHAPUPOBAHNUS,
MUKJIA3AIUK, TUPOJU3a, KpeKuHTa, TropeHus. llpencraBieHne o MeXaHU3ME pEaAKIUN
PaaMKaIbHOIO 3aMEILCHHUS.

Haxoxnaenne B npupojae. CriocoOsI MoJydeHus: U MPUMEHEHUE alTKaHOB.

[uxnoankanel. O6mas GpopmMyna, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOECHUS U
XUMHUYECKUX CBOMCTB MaJbIX (IUKJIOMPONaH, HHUKIOOYTaH) M OOBIYHBIX (IMKJIOIICHTAaH,
[UKIIOTEKCaH ) IMUKJIOATKAaHOB. CIIOCOOBI MOYYEeHUS U TPUMEHEHHUE ITUKI0ATKAHOB.

Anxensl. 'omonorudeckuil psig ankeHoB, oOmas Gpopmysa, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOCHHE MONEKYN alKeHOB, SP’-THOpHIM3alMs aTOMHBIX opOuTaneif
yriaepoaa, o- u m-cBsizu. CTpyKTypHas U reoMmeTrpuieckas (Iiuc-tpaHc-) nzomepus. Ouznueckue
CBOMCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUUHM IPUCOCIAUHEHUS, 3aMELICHUS B O-
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MIOJIOKEHUE TIpU JBOWHON CBSA3M, NOJMMeEpU3auuu U OkucieHud. lIpaBwiio MapkoBHUKOBA.
KavecTBeHHbBIE peakuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYECHHUS 1 IPUMEHEHHE AITKCHOB.

Anxanuensl.  Knaccupukanuss — ankaaueHoB — (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOIO CTPOEHUS W XMMHUYECKMX CBOWCTB
conpskEHHBIX JueHoB, 1,2- u 1,4-npucoenunenue. llonmumepusanuss conpspkEHHBIX JMEHOB.
CriocoObI nostyueHus 1 IPUMEHEHUE alTKaJHeHOB.

Anxunsl. 'omonornyeckuil psj alkuHOB, oOmas Gopmysa, HOMEHKIATYpa U U30MEpHs.
OJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKHHOB, SP-THOpHAM3ALUs aTOMHBIX
opOutaneit yrnepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEANHEHUS, AUMEPU3aluu U TPUMEpHU3aluu, OKuciaeHus. KucioTHele cBOICTBa ajIKUHOB,
UMEIOIMX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBEHHbIE peaklMM Ha TPOiHYr0 cBsi3b. CrocoObl
HOJYy4YEeHHUsl U IPUMEHEHUE aJTKUHOB.

Apomarudeckue yrieBoopo/bl (apeHsl). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl OEH30J1a.
dusnueckue cBOicTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIBLIE U YIJICBOJOPOJHOM pajMKaje, PEeakLUu MPUCOEIUHEHHUS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUU 3aMeCTUTENeH
B OCH30JILHOM KOJIbLIE Ha TMPUMEpE aJIKWIBHBIX PaJUKaJIOB, KapOOKCHIBHOH, THJIPOKCHUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajnoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tomumepuzamust  ctuposnia.  CrocoObl  MOMy4eHMS W NPUMEHEHHE  apoOMaTHYeCKHX
YTJIEBOAOPOIOB.

[Tpuponnsbiii ra3. Ilonyrasle HedTsHbIEe ra3bl. HedTh u €€ mpoucxoxaenue. KameHHslit
yrojib U OPOAYKThI ero mnepepadorku. CrocoObl nmepepaboTku He(THU: MEeperoHka, KPEeKHHT
(TepMHUYECKH, KaTalIUTUUeCKui), puopmunr, nuponus. [IpoaykTsl nepepaboTku HedTH, UX
PUMEHEHHE B IPOMBIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DONEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOAHBIX YIJIEBOJOpPO0B. Peaknuu 3amenieHus
raJJIoreéHa Ha TUAPOKCOTPYIIy, HUTPOTPYIIy, LHMAaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CIOUPTOBOrO pacTBopa IIENo4yd. BzammopelictBue
JUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [IoHsATHE O MEeTalIoOpraHMYecKUX COEAMHEHHSX.
Hcnonp30BaHre TajlOT€HIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TPU CHHTE3€
OpPraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsS BEIIECTB M MX IPEBpAICHUN: H3yYEHHE
¢u3nyecKux  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAUECTBEHHBIX  PEAKIUil
YIIIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOecliBeunBaHWE OPOMHON WJIM MOAHOW BOJIBI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aMMOJCICTBHE aleTWJIEHAa ¢ AaMMHMAYHBIM pacTBOPOM OKCHIa
cepebpa(l)), xauecTBeHHOE OOHaApy)XEHHE YIJIepoJa M BOAOPOJA B OPTaHMYECKHX BEIIECTBAX,
MOJIyuYeHUE ATHJIEHA U H3Yy4YeHHE ero CBOMCTB, O3HaKomJieHHEe C¢ Koiuiekuuamu «Hedte» u
«Yromp», ¢ o0pa3uamu IUIacTMacc, KaydyKOB M DPE3MHBI, MOJCIUPOBAHHE MOJEKYI
YIJIEBOOPOAOB U TaJOTEHIIPOU3BOIHBIX YITIEBOJLOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHEeHUs.

[IpenensHble onHOAaTOMHBIE cnupThl. CTpoeHHE MOJIeKysl (Ha NpuUMepe MeTaHojla U
stanosa). ['omonornueckuii psan, odmas Gopmyia, u3oMepusi, HOMEHKJIATypa U Kiaccu(ukaius.
@u3nyeckue CBOICTBA NPEICNIbHBIX OJHOATOMHBIX CHUPTOB. BoAoponaHble CBS3U MEXAY
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MOJIEKYJIaMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBAa: pEakLUHUM 3aMELICHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJICICTBUE C OPraHUYECKUMHU U HEOPraHUUYECKUMHU KucioTaMu. KauecTBeHHas
peakuus Ha OJIHOATOMHBbIE CHUPTHI. [[eficTBHE 3TaHOJa M METaHOJa HAa OpPraHU3M 4YeJIOBEKa.
CrniocoOblI MoTy4eHUs U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[TpocTeie ¢upsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3MYECKUX M XUMUYIECKHIX
CBOMCTB.

MHOroaromMHble CHUPTHl — STUJIEHIJIMKOAb M INIHIEpUH. DPU3NUEeCKHe M XUMHYECKHE
CBOMCTBA: pEaKklUMM 3aMEUICHUs, B3aUMOJEUCTBHE C OPraHMYECKUMU M HEOPTraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl Peaklusi Ha MHOTOaTOMHbIE cupThl. IIpeacraBienue o MexaHu3sMe
peakuuii HykiIeo(uIbHOro 3amenieHus. JleiicTBre Ha opranu3m yenoBeka. CrocoObl MoTydeHus
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJNEKYIbl, B3aMMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
Ousnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKHX CBOWCTB (eHona. KadecTBeHHBIE
peakuuu Ha ¢eHon. ToxcuyHOCTh ¢eHonma. CrocoObl TOMydeHHS W NpUMeHeHue (eHoa.
®enondopManbaeriuaHas cMoa.

KapOoHunbHbBIE COEIUHEHUS — aIbJErHIbl M KETOHBl. JJEKTPOHHOE CTPOCHHUE
KapOOHHMIIBHON Tpymmbl. ['OMOJOrHYecKre psbl albICTHAOB M KETOHOB, oOmias ¢opmyina,
M30MEpPUSI M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBA albJETUJOB M KETOHOB: peakUuu MpucoeAuHEHUs. OKHCIEHUE albJIEruioB,
KayeCTBEHHbIE peakiuu Ha anbiaeruipl. CrocoObl MONyuyeHUs U NPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TpefieNibHbIe KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYJ
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkinarypa. dusnmyeckue CBONCTBA OJAHOOCHOBHBIX
IpeJeNbHbIX KAapOOHOBBIX KHUCIOT. BogopojHble CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACJIOT. XUMHYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakius 3Tepu(UKALUHN, PEaKklUH C
y4acTHEM YTJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHsTHE
0 TIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooOpasne kapOOHOBBIX KHUCIIOT.
OCOoOeHHOCTH CBOMCTB HEMpPEENbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpenctaBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U MPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble >¢upsl. ['omonornueckuit psa, obmas Gopmyina, ©30MepUs U HOMEHKJIATypa.
Pu3nyYeCKne U XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LEIOYHON Cpene.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKUPOB: TUAPOJIU3 B KUCIOH U
niesio9Hou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAECPKAIINX OCTATKH HEMPEIETbHBIX KUPHBIX
KucaoT. JKupsl B mpupoze.

MBpUIa KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
noymcaxapuael). MoHocaxapuapl: TJIOKo3a, (PyKTO3a, TajakTo3a, pubo3a, Ie30Kcuprbdo3a.
®dusnueckue CBOWCTBA W HaxoxiaeHue B npupone. dorocuHre3. XUMHYECKHUE CBOWCTBA
[JIIOKO3bl: PpEaKIMM C YYacTUEM CHUPTOBBIX M aNbACTUAHOW TIpYyNN, CIMPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAu€HHUE B JKU3HEAEATEIbHOCTH
opranmsma. Jlucaxapuapl: caxapo3a, MajabTO3a M JAKTo3a. BoccTaHaBiauBamIMe U
HEBOCCTAHABIUBAIOLIME Aucaxapuibpl. ['maponus nucaxapuaoB. HaxoxaeHue B mpupone u
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npumenenue. llomucaxapunbpl: Kpaxmaji, TJIMKOT€H M 1esuitonno3a. CTpoeHre MaKpOMOJIEKYI
KpaxMmajia, TJMKOT€Ha U IeJUTtojI03bl. (Du3nueckue CBOMCTBA Kpaxmallia H  IEJUIIOJIO3bI.
XHUMHUYECKUE CBOMCTBA Kpaxmaja: TMIPOJIM3, KAUYECTBEHHAs pPEaklHs C MOJO0OM. XUMHUYECKHUE
CBOICTBa 1EJITIOI03bI: THAPOIIN3, MOTydeHHe 3PUpoB 1eTt0n03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIHN IIENK).

OKCIepUMEHTaIbHbIE METO/bl M3YUEHHUsI BEIIECTB U UX IMPEBpAICHUN: pacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJE, B3aMMOJECHCTBHUE 3TAHOJIA C HATPUEM, OKUCIEHUE 3THIIOBOIO
CIMpTa B ajbpJeruj Ha pacKaIEHHOW MEIHOM ITPOBOJIOKE, OKHCJIEHHE STUJIOBOrO CIHMPTa
JUXPOMATOM Kajusi (BO3MOXKHO MCITOJIb30BAHUE BUJIEOMATEPHAIIOB), KAYECTBEHHbBIE PEAKI[UU Ha
anpaeruabl (¢ ruapokcuaom auammuncepeopa(l) u ruapokcumom meau(ll)), peakmus rmuneprna
¢ runpokcunom meau(ll), xummuueckre cBoOiiCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMO/ICHCTBUE
pactBopa rioko3bl ¢ ruapokcunom menu(ll), BzanmonelicTBue kKpaxmania ¢ HMOJOM, pEIICHHE
IKCIIEPUMEHTAIBHBIX 337124 110 TeMaM «CTIHpThl U eHOIbD, «KapOoHOBEIE KUCTOTHL. CII0KHBIE
pUPBD».

A3oTconepaxaiiue OpraHu4ecKkue coeJMHeHusl.

AMUHBI — OpraHuYecKkHe TMpou3BOAHbIE amMuaka. Kiaccudukanuss amMHHOB:
anndpaTUYECKUe U apOMaTUYECKUE; IEPBUYUHbBIC, BTOPUYHBIC U TpeTU4yHbie. CTpOEHHUE MOJIEKYII,
obmas ¢opMmyiia, U3o0MepHsi, HOMEHKJIATypa U (PU3UYECKHE CBOWCTBA. XUMHUYECKOE CBOMCTBA
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, alKMIMPOBAHHE, B3aHMMOJCHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOM KUCTO0TOW. COM alKUIaMMOHHUSI.

AHWIIUH — TIPEJICTaBUTENIb aMUHOB apoMaTH4eckoro psna. CtpoeHue anwinHa. Bzaumuoe
BIIMSIHUE TPYIINl aTOMOB B MoJjekysie aHuwinHa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHUJIMHA.
KauectBennsie peakiuu Ha aHWIKH. CHocOOBl TMONYYEHUS M TMPUMEHEHHE alu(aTHIecKuX
amuHOB. [lonydyeHne aHUIMHA U3 HUTPOOESH30IA.

AmuHokucinotel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN  O-
aMHHOKHUCJIOT: TJIMIWH, anaHuH. DHU3nYecKue CBOWCTBA aMHHOKHCIOT. XMMHYECKHE CBOMCTBA
AMUHOKHCIIOT KaKk aM(OTEpHBIX OpPraHUYECKUX COCIMHEHHUH, peakius MOJUKOHICHCAIINH,
o0Opa3oBaHNe MENTHAHON CBs3H. buonornyeckoe 3HadeHre aMHHOKHCIOT. CHHTE3 U TUIPOIH3
MENTUIOB.

benku kak mpupomnele mosmMepbl. [lepBuuHas, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THAPOJIN3, JE€HATypalus, KaueCTBEHHbIE PEaKlMM Ha
OenKu.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIECTB M HMX IPEBpPALICHUN: PACTBOPEHHUE
OCNIKOB B BOJIE, JICHATypaIusi OEJIKOB MPU HArpeBaHWUM, IIBETHBIC PEAKIIMK HAa OCTKH, pelieHne
OKCIIEPUMEHTAJIBHBIX 3a7a4 IO TeMaM «A30TCOJEp Kallue OpPTaHWYECKHE COCTUHEHHUS» U
«Pacno3HaBaHne OPraHMYECKUX COCTUHEHUI.

BbicokomosieKyJIsIpHBIE COeITMHEHHUS.

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, TOJHUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJMMEpPHU3ALMHU, CPEAHSAs MOJeKyspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN — OJIMMEPU3ALUS U MOJTUKOHICHCAIIUS.

[Tonumepubie MaTepHuabl. [Tnactmaccer (monusTHIIEH, MOJIMIPOTUJIEH,
MOJIMBUHUIXJIOPU/, MTOJIMCTUPOJI, MOJIMMETHUIIMETAKPUIIAT, MOJINKapOOHATHI,
noymaTUIeHTeped Tanar). Y THIn3anus u nepepadboTka rmiacTyuka.
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DOnacToMepsl: HATypalbHBIH KaydyK, CHHTETHYECKHME Kaydykd (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BosokHa: HaTypanbHble (XJIONOK, IIEPCTh, IMIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH | JIABCaH).

[Tonumepsl  cnenuanbHOrO  HazHaueHUs (TedJoH, KeBiap, AIIEKTPONPOBOJSIINE
[I0JIUMEPBI, OMopasiaraéMble MOJIUMEDPHI).

OKclepUMEHTalIbHbIE METO/Ibl M3YUYEHUs BELIECTB M UX IPEBPALICHUNA: 03HAKOMIICHHUE C
o0Opa3aMu MPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJacCTMAacc, KaydyKOB, pelIeHue
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacro3HaBaHKe IIACTMACC U BOJIOKOH».

Pacuérnble 3anaum.

Haxoxxnenue MoiekyIsipHON (GopMysibl OpraHUYECKOr0 COETUHEHUS 110 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJMIIMX B €r0 COCTaB, HAXOXXJICHHE MOJIEKYJISIPHON (hOpMysbl OpraHUYECKOro
coeMHEHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJMYECTBY BelecTBa (Macce,
00BEMY) MMPOIYKTOB PEAKLIUU M/HITU UCXOTHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOUH (hOPMYIIBI
OpPraHMYECKOT0 BEIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB MJIM CIIOCOOOB MOJIY4YEHHS,
OIpeieNIeHUe IO BBIX0/1a IPOAYKTA PEAKIIMU OT TEOPETUUYECKH BO3MOXKHOIO.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€i MPU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHH, Tak U
HOHSATHUH, IPUHATHIX B OTJEIBHBIX MPEIMETaX €CTeCTBEHHO-HAyYHOIO IIUKIIA.

OO01ure ecTecTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHWE, HAay4YHBIH (akT, TMIOTEe3a, TEOpus,
3aKOH, aHalIM3, CHUHTE3, KJaccUpuKalus, HaOII0JeHUE, U3MEPEHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®dusmuka: marepus, aToM, 3JEKTPOH, NPOTOH, HEHTPOH, MOJEKyla, HHEPreTUUecKuit
YPOBEHb, BEIIECTBO, TEJO, 0OBEM, arperaTHoe COCTOSIHME BEIIEeCTBa, (U3UYECKUE BEIWUYMHBI,
€MHMIIBI U3MEPEHHUs, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opraHusM, sKocucteMa, ouochepa, MeTaboIU3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIH M TeTepoTpo(HBI THUN NUTaHUsA, OpokeHUe, (OTOCHHTE3, JbIXaHHE, OENKH,
YTJIEBOBI, JKUPBI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAaEMble, TOTIUBO.

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PAIllMOHAIBHOIO MUTAHUS, MOIOILIIUE CPEJICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKAS XUMMUS

TeopeTuvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMU4eckuil anemMent. M3oronsl. CTpoeHHE 3EKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. JHEPreTUYECKHEe YPOBHU M TOAYPOBHH. ATOMHBIE
opourtanmu. Kimaccubukarmss XMMHYECKHX 3JeMeHTOB (S-, pP-, d-, f-amementsr). Pacnpenencuue
9JIEKTPOHOB IO AaTOMHBIM OpOUTANSAM. ODIJIEKTPOHHbIE KOH(MUTypalii aTOMOB 3JIEMEHTOB
MEPBOrO—4E€TBEPTOrO TMEPUOIOB B OCHOBHOM H BO30YXKIEHHOM COCTOSIHUH, DIICKTPOHHBIE
KOH(HUTypauyu HOHOB. DIEKTPOOTPULIATEITLHOCTb.
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Ilepnonnueckuit 3akoH u llepuommyeckas cucrema XuMUYeckux diaemeHtoB [I.I.
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOXKHBIX BEIIECTB IO TpyHIaM U
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMudeckas CBsI3b. BHIBI XMMHUYECKOW CBS3M: KOBAJCHTHAs, MOHHAS, METalandecKas.
Mexanu3mbl 00pa3oBaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKIENTOPHBIA. DHEprus
1 JyivHa cBA3U. [loasspHOCTH, HANIPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHble
cBsa3u. Bogoponnas cBsA3b. MeXMOIEKYISIPHBIE B3aUMOACUCTBUS.

BanenTHOCTh M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C MX T€OMETPHUYECKUM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUH SJIEMEHTOB BTOPOIO
nepuo/a).

[IpencraBinenne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHA!
KOMILIEKCOOOpa3oBarenb, JUTaHAbl. 3HAYeHHWE KOMIUICKCHBIX coefauHeHuil. [loHsTHe O
KOOPJAMHALIMOHHON XHUMUH.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUS. THUIbl KPHUCTAIUIMYECKHUX
pemeéToK (CTPYKTYp) U CBOMCTBA BEIIIECTB.

[Tonsitue o nucnepcHbIx cucreMax. Mctunnsle pactBopsl. [IpeacraBienue o KOIOUIHBIX
pactBopax. CrocoObl BbIpaK€HHsI KOHLIEHTpPAIlMM PacTBOPOB: MaccoBasl J10Jis BEIIeCTBa B
pacTBope, MoJIsIpHas ~ KOHLEHTpauus. HacellleHHbIE M HEHAaCBIEHHBIE  PacTBOPHI,
pacTBopuMoOcCTbh. Kpucranioruapartsi.

Knaccudukanus n HOMEHKIATypa HEOPraHMYECKHX BEUIeCTB. TpHUBHAJIbHBIE Ha3BaHUs
OTJIEbHBIX MPEACTaBUTEIEH HEOPraHMUECKUX BEIIECTB.

Knaccugukaius XuMU4ecKux peakivii B HEOPraHMYeCKOW U OpraHu4ecKoil XuMun. 3aKoH
COXPaHEHMsI MacChl BELIECTB; 3aKOH COXPAHEHMsI M NPEBPAIIECHUS DHEPTUM NPU XUMHUYECKHUX
peakuusx. TernoBble 3QPEKTh XUMUUECKUX peakiuil. TepMoXxuMuueckue ypaBHEHUS.

CKopocTh XUMHUYECKOM peakIiy, €€ 3aBUCUMOCTb OT Pa3iIMYHbIX (pakTopoB. 'oMoreHHbIE
Y TeTEepOreHHble peakunuu. Katanus u kaTanu3aTopsl.

O6paruMble W HeoOpaTUMBbIe peakIuu. XHUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOro paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJIOKEHHE XMMHYECKOTO pPaBHOBECHS:
TeMIepaTypa, JaBJI€HHE U KOHIIEHTpAllMM BEIIeCTB, y4acTBYIOIIMX B peakuuu. [Ipuniun Jle
[Tarense.

OnexTponuTtnueckass aucconuanus. CuibHble UM cialble  3JeKTposuThl. CTeneHb
nucconmranuu. Cpena BOJHBIX PAaCTBOPOB: KUCJIOTHAs, HEWTpalibHas, IienoyHad. BomopoaHslil
noka3zarensb (PH) pactBopa. ['uaponus coneit. Peakiiuu nonHoro oomexa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. IIpomeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHEeHIIMe OKUCINUTENH U
BOCCTaHOBUTENIHU. MeTO/| 37IeKTpOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB.

OKCIIEpUMEHTAIbHbIE METOJAbl M3YYEHHMs BEIIECTB W MX IIPEBPALICHUI: pa3JIokKeHUe
NEPOKCHJA BOJOpPOJAa B IPUCYTCTBUU KaTalM3aTopa, MOJEIN KPUCTAUIMUECKUX PEIIETOK,
IPOBEIEHUE pEAaKUUH MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IOMOUIBIO
WHAUKATOPOB, U3yYEHHE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTb XMMHMUYECKOH pEeaKIuu U
MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckast xumus.
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ITonoxenune HemerawioB B Ilepuoanuyeckoil cucreMe XuUMHUYECKHX 3ieMeHToB [I..
MenzeneeBa U OCOOCHHOCTH CTPOCHHS HMX aroMoB. (Dusnyeckue CBOICTBA HEMETAJUIOB.
AmoTponusi HEeMETaIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bopopon. Ilonyyenue, gusuueckre U XMMUYECKHE CBOWCTBA: PEaKIUU C METaUIaMU U
HEMETaJNIAMH, BOCCTAaHOBUTEJbHBIE CBOUCTBA. [ uapuabl. TONIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxaeHue B mpupojie, crocoObl MONTydeHus, GU3NUYEeCKue M XUMHUECKUE
cBoicTBa. ['amoreHoBoopoAbl. BakHelue KHUCIOpOACOIEpKAIUE COCAMHEHUS TaJIOr€HOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MONTY4YeHHs rajgoreHoB. [IpumMeHeHue rajioreHoB u
UX COCIUHEHHI.

Kucnopon, o30H. JlabopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOA.
®dusznueckue M XHUMHUYECKHE CBOWCTBA M IPUMEHEHHME Kuciopoga U o030HA. Okcuipl u
MIEPOKCHUIBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (DU3MUCCKHE W XHUMHYCCKHE
cBoiictBa. CepoBonopon, cynbbuasl. Oxkcua cepoi(1V), oxcun cepoi(VI). Cepuucras u cepHas
KUCTOTHI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOil KucioThl. [IpumeHeHume cepbl U e€
COEeIMHEHUI.

Azor. HaxoxneHwe B Tpupoae, CIocoObl TONXydeHHUs, (pu3muecKkue W XHUMHUYECKHE
cBoiictBa. AMMMaK, HUTpuAbl. OKcuabl a3ora. A30THCTas U a30THAs KHUCIOTbI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOHM KucinoTsl. IIpuMeHeHMe a30Ta W €ro coeiuHeHHH. A30THBIE
yI100peHusl.

®ochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3UYECKHEe U XUMHUYECKHUE
cBoiictBa. Dochuast u Pochun. Oxcuasl dochopa, dochopHas kuciora U €€ COJHu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie ynodpeHus.

VYraepon, HaxoXaeHue B Ipupoje. AJUoTponHble Moaudukanuu. dusznueckue u
XMMHYECKHE CBOWCTBA MPOCTHIX BELIECTB, 0Opa3oBaHHBIX yriepogom. Oxcup yriepoma(ll),
okcua yriaepona(lV), yronmpHas kucinota m €€ coiu. AKTUBMPOBAHHBIM Yroib, aacopOLus.
O®yiepeHsl, rpadeH, yriepogHble HaHOTpYOku. IIpuMeHeHHMe TNpOCThIX  BEILECTB,
00pa30BaHHBIX YIJIEPOJOM, U €r0 COEINHEHHH.

Kpemuuii. Haxoxxnenue B mpupoje, crnocoObl MOJTy4eHus, (pu3ndeckue U XUMHUYECKUe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHue KpeMHHUsI U ero
coequHeHnil. CTEKJ0, €ro MoJy4YeHHue, BUbI CTEKJIA.

[Tonoxenue metamioB B [leproguueckoil cucTeMe XUMHUYECKUX 31eMeHTOB. OcOOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O0mue Gu3nueckue CBOMCTBa METAIJIOB.
[IpumeHneHne MeTaiioB B ObITY M TexHUKE. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYCCKUNA psifl  HampsbDkeHUH MeTauioB.  OOmme CcrnocoObl  TOYYeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAIITYPIHUsl, AeKTpomMeTautyprus. Ilonarue o koppo3un
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3UH.

O6mas xapakrepuctuka metamioB |A-rpynmnsl [lepuoanueckoit cucTeMbl XUMHUYECKHX
anemMeHTOB. Hatpuii u xanuii: monydenue, pu3ndeckue U XMMUYECKHE CBONCTBA, MPUMCHECHHE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

Obmas xapakrepuctuka metamuioB ||A-rpynmnsl [lepuonndeckoil cucTeMbl XMMUYECKUX
9JIEMEHTOB. MarHuii ©W KaJblIHMi: TONydeHue, (u3nyeckue W XUMHUYECKHE CBOMCTBA,
MPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHuH. JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.
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AnroMuHUHR: TIONTydeHue, GU3NYECKUE U XMMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOTrO
BEIIECTBA M €r0 COSAMHECHHUU. AMGOTEpHBIC CBOWCTBA OKCHAAa W THAPOKCHUAA ATIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OO6mass xapakTepucTuka MeTauioB NoOouHbix noarpymm (b-rpynm) Ilepuoguueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHur. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomarbl, UX OKHUCIUTEIHHBIC CBOWCTBA.
[TonyyeHnue u npuMeHEHNE Xpoma.

®u3nueckue M XMMHMYECKHE CBOMCTBA MapraHila M €ro COeJUWHEHHH. Baxnenmue
coenunenus mapranua(ll), mapranna(lV), mapranua(VI) nu mapranuna(VII). Ilepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

du3nuecKkue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coeAnHeHui. OKCUIbl, THAPOKCUIBI U
conm xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue Keje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MeJIU U €€ coeuHeHui. [lonyuenne nu npumeHenne
MeIU U €€ COCTMHEHUM.

[unk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOMCTBA. AMGOTEpHBIE CBOICTBA OKCUAA
Y THAPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne IIMHKA U ero COeAMHEHUH.

DOKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEIIECTB M UX NPEBPAIICHUIN: H3YYCHUE
00pa31l0oB HEMETAJIOB, TOpeHue cepwl, Qocdopa, xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKIMU «MeTamibl W CIJIaBbl», B3aWMOJEHCTBHUE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOXKHO HCITOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBHUE IIMHKA U
JKeJe3a ¢ pacTBOpaMU KHUCIIOT U IIeTIouel, KaYeCTBEHHBIE PEaKIMi Ha HEOPTAaHMYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa M KAaTHOHBI METAIIJIOB, B3aUMOJICUCTBUE THAPOKCHUIOB aTIOMHHUS U IIMHKA C
pacTBOpaMH KHUCIOT M WIEJIOYEH, pelIeHue SKCIEePUMEHTANIbHBIX 3aJa4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHEHU», «A30T 1 Pochop 1 uX coeNUHEHUs», «MeTauibl TTIaBHBIX TOTPYIII,
«MeTael MOOOYHBIX MOATPYII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TO3HAHMS M METOJOJIOTMM HAay4yHOTro wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIICHHBIE CTIOCOOBI MOTYyYEHUS BaXKHEHIITHX
BEIECTB (HA MPUMEPE MPOU3BOJICTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMEBITIIIeHHBIE
CIoCOOBI MOMYYSHHS] METANIOB M CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKaIoIeh cpeabl H
ero nociueacTBus. Posb Xxumun B 00ecrieueHUN SHEPreTHIeCKOl Oe301MacHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBIE cpencTBa. [IpaBuia HCMONB30BaHUSA
JIEKapCTBEHHBIX MpemapaToB. Poyib XUMUN B pa3BUTHU MEIUITUHBI.

XVMHUs TIUIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBKU. Ponbs XxuMuu B o0ecrieueHun
MUILEBOH Oe30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xumus. [IpaBmiia Ge3omacHOTO
MCIIOJIb30BaHUs IPETapaToB OBITOBOM XMMHH B MOBCEAHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTEILHBIC MaTEPHAIBI (IIEMEHT, OETOH).

XuMus B CEIbCKOM X03siiicTBe. OpraHnYecKrue 1 MUHEPAIbHBIE YI0OPECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMuka. MaTtepuaibl
JU1s DJIEKTpOoHUKHM. HaHoTexHOMOrMH.

Pacuérnbie 3aaun.
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Pacuérel: Macchl BemecTBa WM 00BEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MAacChl (00BEMaA, KOIMUYECTBA
BEIIIECTBA) MPOJYKTOB pPEAaKLMHU, €CIU OJHO W3 BEUIECTB HMMEET IMpHMECH, Macchl (00BEMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEaKIMH, €CIM OJHO U3 BEIIECTB JIaHO B BHUJE pacTBOpa C
OonpeAenEéHHON MacCOBOM JIOJEd PAaCTBOPEHHOIO BELIECTBA, MACCOBOW JIOMM W MOJISIPHOU
KOHIIEHTpAllUM BEILIECTBA B PAacTBOpPE, IOJIM BbIXOAA IPOJIYKTa pEaKUUU OT TEOPETUUYECKU
BO3MOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHUU B
11 xnacce ocyliecTBs€TCS Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX NOHSTUH,
TaK U NOHATHUN, IPUHATHIX B OTAEIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0ue ecTeCTBEHHO-HAy4YHblE MOHATHUS: SIBJICHUE, HAydHbIH (akT, rumoresa, Teopus,
3aKOH, aHajW3, CHHTE3, KiIacCU(pUKAIMs, TIEepPHOAUYHOCTh, HAOIIOJCHNUE, H3MEpEHHeE,
HKCIEPUMEHT, MO/JIENb, MOJIETUPOBAHUE.

®usnka: marepusi, MUKPOMHP, MAKpOMHp, aToOM, JJIEKTPOH, INPOTOH, HEUTPOH, HOH,
U30TOIBbl, PAaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTMUECKUIl YpOBEHb, BEILIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHHE BEUIECTBA, WACAIBHBIN Ta3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
U3MEpEHMS], CKOPOCTh, SJHEPT U, Macca.

buonorus: knerka, opraHusM, OJKOocucTeMma, Ouocdepa, MeTabOIM3M, MaKpo- U
MHUKpPORJIEMEHTBI, OENKH, >XKUPbI, YIJIEBOAbI, HYKJIEUHOBBIE KHCIOTBI, ()EPMEHTHI, TOPMOHBI,
KpYTroBOPOT BEUIECTB U MMOTOK HEPTUU B IKOCHCTEMAX.

["'eorpadusi: MuHEpasbl, TOPHbIE TOPO/IbL, TOJIE3HBIE HCKOMIAEMBbIE, TOIIJIMBO, PECYPCHI.

TexHonorus:: XuMHU4ecKasi MPOMBIIIIIEHHOCTh, METAJULYprusi, CTPOUTEIbHbIE MaTepUabl,
CEJIbCKOXO3SHCTBEHHOE IPOMU3BOJCTBO, IMUINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBIIIIIEHHOCT, IIPOU3BOJICTBO KOCMETHYECKHUX IIPENnapaTos, IIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaTe€pHaIOB, 3JIEKTPOHHAS! IPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.
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TIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI IIPOIPAMMBI (YTJTYBJIEHHBII
YPOBEHD)

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBUM C CUCTCMHO-ACATCIIbBHOCTHBIM IOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yabTaTOB OCBOGHUS IpeaMeTa «XUMHs» Ha YpOBHE cpenHero oomiero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE 00YYaIOUIMMHUCA POCCUHMCKOM Ipa)laHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEIICHHUIO;
HaJIM4yue MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSl IPUHATHIMH B OOIIECTBE NpPaBWIAMU W HOPMAaMM IOBEICHHUS; HaIU4He
IIPaBOCO3HAHUS, HKOJIOTUYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH >KU3HEHHBIE
IIJIaHBbI.

JIMIHOCTHBIC PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaXaroT cHOpMUPOBAHHOCTH
OIbITA ITO3HABATEJIbHON U MPAKTUUECKOH JEATEIIbHOCTH 00YUYaIOIIMXCs B MPOLIECCE pPeaTu3aliu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMYHOCTHBIC PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaXaroT c(HOpMUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIEHOCTH OOYUYAIOMIUXCs B TMPOLIECCE pealln3aluu
00pa30BaTeNbHON AEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

OCO3HaHHUS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MNpEaACTaBJICHHUA O COINUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATENBHOCTH MPH CO3JIaHUM Y4eOHBIX MPOEKTOB,
PEIICHNN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a71a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

OEHHOCTHOI'O OTHOIICHHA K HCTOPHUYCCKOMY M HAYYHOMY HACICAUIO OTE€YECTBEHHOH
XHAMMUU,

yYBa)KEHHsI K MpPOIlecCy TBOpYECTBA B OOJIACTH TEOPHUH U TNMPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HaHMS TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yNbTaT JJIUTENbHBIX HaOII0IEHHH,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TpyJda y‘IéHBIX H IMTPAKTUKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IMIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(OPMAIIUHU O TIEPEIOBBIX TOCTH)KEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUA, STHYCCKOT'O IMMOBEACHM,

CIIOCOOHOCTH OLIGHUBATh CHUTYyallUd, CBS3aHHBIE C XHMMHUYECKMMHU SIBICHUAMH, U
INpUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh Ha MOpPaIbHO-HPABCTBEHHBIE HOPMBL U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJCHHWE M IOCTYNKHM CBOMX TOBAapHILEH € NO3MLMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIIEICTBUI TOCTYIIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:
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NOHMMAaHHUS LEHHOCTeH 310pOBOro M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (PU3HUECKOMY U TICHXUYECKOMY 37J0POBBIO;

coOnrofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BelleCTBaMH B OBITY, MMOBCEAHEBHOMU
JKU3HH, B TPYAOBOM JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOIO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUA TOCIEJICTBUI M HENPUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BoCIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATENbCKOM JICSITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B PEIICHUHU MPAKTUYECKUX 3a/]ad COLUAIbHON
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYCHHIO MPOQECCUil pa3IudyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBa)XEHUS K TPYAY, JIIOASAM TPYyJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPaeKTOPHH OOpa30BaHMS,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KHU3HECHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHUMAaHU TJI00aJTFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIUAIBHON CPEbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMHUH IS PEIICHUSI BOIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOIHON cpee,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpHUsATHBIE HKOJIOTMYECKUE MOCIEACTBUS MpeaNpPUHIMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTUYECKONW KYIbTYPhI, OIBITA
JEATETLHOCTH  DKOJIOTUYECKOW HAMNpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOHN M COLIMATBHON MPAKTHKE, CIOCOOHOCTH U YMEHHUSI aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY VyPOBHIO pa3BUTHS HAyKd |
0OIIECTBEHHON TIPAKTHKH;

MOHMMAHUSA CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ ponu B (OPMHUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBINUICHHUS, CO3JaHUU IIEIOCTHOTO MPECTaBICHUS 00 OKPYKAIOIIEM
MHpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKA, B NMO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IpoOJieM COXPaHEHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH IS COBPEMEHHON NMBWIM3ALUU: B €€
TYMaHUCTHYECKON HAMpaBJICHHOCTH M BaXHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIbTYpBI, B pEIICHUH III00ANbHBIX TPOOJIEM YCTONYUBOIO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
DHEPreTHYECKON, NHUIIEBOW M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,



MVYHULIUITAJIBHOE BIO/DKETHOE OBIIEOBPA3OBATEJIbHOE YVUYPEXIEHUE
«CPEIHA OBIIEOBPA3OBATEJIBHAS HIKOJIA Ne 14» 'OPOJA KAJIYI'U

00eCTIeYeHNN YCIIOBHH YCIIEIIHOTO TPYa U SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaKJOT0 YiIeHa
o0I11eCTBa;

€CTECTBCHHO-HAYYHON TPAaMOTHOCTHM: IIOHMMAaHMs CYIIHOCTH METONOB IIO3HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaJIM3a U OOBSCHEHHUS SIBICHUHM OKPYKAIOLIEro MHpa U IPOUCXOASIIUX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBAHHBIEC 3aKIIOUEHHSI HA OCHOBE HAYyYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C LICJIBIO NTOJIYYEHHUSI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUSA AJIs peLeHus mpolieM
B PEAIbHBIX KU3HECHHBIX CUTYaLlUsIX;

MHTEpeca K ITO3HAHUIO, UCCIIE0BATENbCKOM ACSITEIBHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIWYHbIX chepax npodeccHnoHaTbHON
JESATEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpenmeTHble pe3yibTaTbl OCBOEHHS MPOTrpaMMbl MO XMMHMHM Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 ()OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKAMCUUIUIMHAPHBIE
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAKAIOLIHME [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJI0B IIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMa, Hay4YHbIH (akT, IPUHLMUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  yueOHble  JAeHCTBUS  (TMO3HABaTelbHbIE,  KOMMYHHMKATHBHBIE,
perynsTuBHblE), oOecreunBaroue (GOpMHUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIINH 00YyYaronXcs;

CHOCOOHOCTh ~ OOYYalOLIMXCS  HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COIIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4e€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBHUS

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO (POPMYIHpPOBaTh M aAKTyalU3UpPOBATh MpOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENENATh IENN JEATCIbHOCTH, 3a/aBas TMapamMeTpbl U KPUTEPUH HUX JOCTHIKEHUS,
COOTHOCHUTD PE3YNIBTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IICIISIMHU;

HCIIOJIB30BAaTh IIpU OCBOCHHUU 3HAaHUU HpI/IéMBI JJOTUYCCKOTI'O MBIIIJIICHUA: BbBIACIATH
XAapaKTCPHBIC TIPHU3HAKU HOHATHH H YCTaHaBJIMBATb WX B3aUMOCBSA3b, HUCIOJb30BATH
COOTBETCTBYIOIIHNE MOHATHS I OOBSICHEHHUS OT/ICTBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITaCCH(PUKAIINK BEIICCTB M XUMHYECKUX PEAKIIHA;
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yCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKAY U3y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTUBHBIC, JCIYKTHBHBIC, I10 AHAJIOTHH),
BBISBJISATh 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMATPUBAEMBbIX SIBICHUAX, (OPMYIUPOBATH
BBIBOIbI M 3aKJIIOUECHMUS;

NPUMEHSTHh B MPOLIECCe MO3HAHUS HMCIIOJB3YeMble B XUMHUU CUMBOJMYECKUE (3HAKOBBIC)
MOJIENH, TPE0OPa30BBIBATH MOAEIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHYECKOM peakuud — 0pU peleHUH Y4eOHbIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUTS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB MU3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJICTh OCHOBAMH METO/JI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBIE MU
CaMOCTOSITENIEHO C(hOpMyITUPOBAHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS M OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJCTh HABBIKAMHM CAMOCTOSITEJILHOI'O IUIAHUPOBAHHUS M IPOBEACHHUS YUYEHHYECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOAAaTh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh OO0OOUICHHS ¥ BBIBOJBI OTHOCHUTEIHLHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOEITAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIPHOMY TIOMCKY METOIOB pEHICHHUS
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IO3HAHMS.

3) padora ¢ unopmanmeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBOYHbIE TOcoOus, pecypcsl MHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynHupoBaTh 3ampoChl M TMPUMEHATh Pa3IMYHbIE METOJbl NpPH IOHCKE U OTOOpe
uHpopMalru, HeOOXOIMMOM IS BBITIOJIHEHHS YUeOHBIX 33a1a4 ONPeIeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMpATh ONTUMANBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, 1uarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCTIONF30BaTh HAYYHBIM SI3BIK B KayeCTBE CpEACTBA TpU paboTe € XUMHYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HaKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.
KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAae€MOW TEMBI B XOJI€ JUAJIOTa W/WUIH TUCKYCCHH,

BBICKA3bIBaTh UJCH, (POPMYITUPOBATH CBOW TMPEAJIONKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEJI0KEHHOM 3a/1auu;
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BBICTYIIATh C NPE3CHTalUed pe3ybTaTOB [O3HABATEIbHOU IEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUHM XHMHUYECKOTO
9KCIIEPUMEHTA, TPAKTUYECKOW pPabOTHl 1O MCCIEAOBAHUIO CBOMCTB H3y4aeMBIX BEILICCTB,
peanuzanuu y4eOHOro NMpoeKTa, M (HOPMYIMpPOBaTh BBIBOJBI IO pPE3yJabTaTaM IPOBEIEHHBIX
UCCIICIOBAaHH ITyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMU.

Pery1siTUBHBIE yHHBepcalbHbIe y4eOHbIe AeiicTBHA:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompenenss € Ienu W 3aJa4d, KOHTPOJIMPOBATH M 1O Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii alrOpuTM JACUCTBUN NPU BHIMOJHEHUH YU4EOHBIX M HCCIIEIOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCO0 WX pelIeHUs ¢ yY4ETOM MOTyYeHHUS! HOBBIX 3HAHUI O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILECTBIISATH CAMOKOHTPOJIb JICSITEIbHOCTH HA OCHOBE CAMOAHAaJIM3a U CAMOOIICHKH.

MNPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS MPOrPaMMbI IO XMMUU Ha YriayOlIEHHOM ypOBHE Ha
YPOBHE CpeHEro OOIIero oOpa3oBaHUsl BKIIOUAIOT crenupuyecKkue I y4eOHOro mpeaMera
«XUMHUsS» HaydHble 3HAHHS, YMEHHUS U CIOCOOBI JIEHCTBUN IO OCBOEHHUIO, UHTEPHpPETALUN U
npeoOpa3oBaHUI0 3HAHMM, BUIBI JESTEIBHOCTH MO MOTYyYEHUIO HOBOTO 3HAHMS U MPUMEHEHHIO
3HAHMA B Pa3MUHBIX Y4EeOHBIX CUTYallUSX, a TaKKe B PEANbHBIX >KU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 1o XUMHHU NPCAMETHBIC PE3YIbTAThI NPCACTABJICHBI I1O
rojaM U3y4eHus.

10 KUIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MecTe W 3HAYEHMH OPraHUYECKOM XHUMHHM B
CHCTEME E€CTECTBEHHBIX HAayK U €€ poJIi B 00ECIIeYeHNH YCTOMYMBOIO Pa3BUTHS UEIOBEUECTBA B
pelIeHUH MPOo0JIeM HKOJIOTHYECKOM, SHEpreTHYecKOM M MUILEBOM 0e30MacHOCTH, B Pa3BUTHU
MEAMIMHBI, CO3JJaHHUM HOBBIX MaTEpHaJioB, HOBBIX HCTOYHUKOB JHEPrHMHM, B OOECIeueHUU
paloHaIbHOIO MPUPOIONOIb30BaHMs, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOLIEH KYyIbTYpbI
YeJoBeKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
MIPUPOJHOM Cpelie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKOYAECT: OCHOBOIOJATAOIINE
NOHSATHS — XUMHYECKHIl JJIEMEHT, aToM, SIIpO M IJIEeKTPOHHAas 00oyouka aroma, S-, p-, d-
aTOMHBIE OpOMTAJIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMS aToMma, TMOpUAM3alUs aTOMHBIX
opbutanelf, MOH, MOJIEKYNla, BaJCHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCICHHUS,
XUMHYECKasl CBA3b, MOJb, MOJIApHAs Macca, MOJSPHBIM 00BEM, YIVIEPOAHBIN CKEJeT,
(GyHKLIMOHAIbHAA TpyINa, paguKkan, CTPYKTypHble (GopMysbl (pa3BEPHYThIE, COKpalllEHHbIE,
CKEJIETHBIE), M30MEpUS CTPYKTYpHas M IPOCTPAHCTBEHHas (IeOMETpUYEcKas, ONTHYECKas),
M30MEPBI, TOMOJIOTUYECKUN psJ,, TOMOJIOTH, YIJIEBOIOPOABI, KHUCIOPOA- U a30TCoAcpkKallue
OpPraHUYECKHUE COEIUHEHMs, MOHOMED, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISPHbBIE
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COCIMHEHUS; TEOpUH, 3aKOHBI (nepuoauveckuid 3akon . M. MenneneeBa, Teopusi CTpoeHUs
opranuueckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHsT MacChbl BEILECTB, 3aKOH
COXpaHEHMS U TMPEBpAllCHHs] DSHEPTUM NPU XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXKalllie B OCHOBE MOHUMaHUS
IPUYMHHOCTY UM CHCTEMHOCTH XUMHMYECKHMX SBJICHMH; IIPEACTAaBICHUS O MEXaHU3Max
XUMHUYECKMX pEeaklUui, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHM aTOMOB U TPYII aTOMOB B MoJIeKyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opueHTaHThl | U Il poxa); dakrosornyeckue CBeICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYEeCKUX BEIIECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YeJIOBEKa, OOIMX HAYYHBIX TMPUHIMIAX XHUMHAYECKOTO
MIPOM3BOJICTBA (Ha MPUMEpE MPOU3BOACTBA METaHOJIA, TEPEPA0OTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHHUIA: BBISBIIATH XapaKTepHbIe MPU3HAKU MOHATUN, YCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTaBa, CTPOEHUS U
CBOICTB OPraHUYECKUX COCIUHEHUM;

c(hOpMUPOBAHHOCTh YMEHUH:

HCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY ISl COCTABJICHHS MOJICKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHU4YECKUX BELIECTB;

COCTaBJIATh ypaBHEHUS XHMHUYECKUX peakUMid UM  packpbplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUN  IOCPEICTBOM COCTABJIEHHUS  AJIEKTPOHHOIO
OamaHca AITHX peakUud, peakuuil HOHHOro OOMEHa MyTEM COCTaBJIECHUS HX TMOJHBIX U
COKpAILIEHHBIX HOHHBIX YpaBHEHUII;

U3rOTaBIMBAaTh MOJIEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB U1 WJUIIOCTpAlUM  MX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATh MPUHAAJIEC)KHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 0 X COCTaBY M CTPOEHUIO K ONpPeAeNEHHOMY KIJIacCy/TpyIiie COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucrteMarndeckoir HomeHkinarype (IUPAC) i nmpuBoIuTh TpUBHAIHHBIE HA3BAHUS
JUISL  OT/AENBHBIX TNPEJCTaBUTENEH OpPraHUYECKUX BEIIEeCTB (ITUJIEH, AalEeTHIEH, TOIYOll,
[JIMIEPUH, STUWIECHTJUKONIb, (QeHos, (OopMalbIeTHa, AaneTajabJerus, aleToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHUCJIOTa, CTEapUHOBas, OJEHMHOBAs, NAJIbMHTHHOBAs KHUCJIOTHI, TJIMLUH,
aJlaHWH, MaJlbT03a, GPYKTO3a, AHWJIUH, TUBUHUI, U30TMIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHHS ONPEAENATh BHUJA XUMHUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHHUS OPraHWYECKHUX
BeuiecTB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHUYECKHE CBOMCTBA TUIMUYHBIX MPECTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJKaJMEHOB, AJKHHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIIUPTOB, ANbJETHIOB, KETOHOB, KApOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMHUHOKHUCIIOT, OEJIKOB, YIIIEBOI0OB (MOHO-, TU- U TIOJHCAXapUI0B),
WUIIOCTPUPOBAaTh T'EHETUYECKYIO CBA3b MEXAY HUMH YPaBHEHMSIMH COOTBETCTBYIOILHX
XUMHUYECKHX PEAKIHI C UCTIOJIB30BaHUEM CTPYKTYPHBIX (GOPMYI;



MVYHULIUITAJIBHOE BIO/DKETHOE OBIIEOBPA3OBATEJIbHOE YVUYPEXIEHUE
«CPEIHA OBIIEOBPA3OBATEJIBHAS HIKOJIA Ne 14» 'OPOJA KAJIYI'U

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIAaTh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHONW CIOCOOHOCTH OPraHMYEeCKHX COECJUHEHHM OT KpaTHOCTH U THIa
KOBQJIEHTHOH CBSI3H (G- U T-CBSI31), B3AUMHOTO BIMSIHUSA ATOMOB U I'PYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTE€pPHU30BaThb HCTOYHUKH YIJIEBOJAOPOJHOIO ChIPbS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHUE
IPOJYKTOB NEPEepadOTKH;

c(OPMHPOBAHHOCTb BJIAJICHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAy4HbBIX MeToJax
IO3HAHUS — HaOJIOJEHUM, W3MEPEHHMH, MOJICIIMPOBAHUM, SKCIIEpUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH 3TH 3HAHUS;

C(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpPAlMl  MBICIUTEIHHON
NEeSITeIbHOCT — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOILEHHe, CHUCTeMaTH3alluio, BbISBIICHHE
IPUYMHHO-CJIEICTBEHHBIX CBsI3€l — 7151 U3Y4YEHUs! CBOMCTB BELECTB U XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHUI: BBISBIISITH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C MMOHITUSIMH U
IPEJICTaBICHUSIMU JPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0ojiee OCO3HAHHOIO
IOHUMAaHMs CYIIHOCTH MaTe€pHajJbHOIO €IMHCTBA MHpA, UCIOJIb30BATH CUCTEMHbIE 3HAHUS 110
OpPraHMYeCcKON XUMMHU JJIsi OOBSICHEHHS U IPOTHO3MPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI IO XUMHUYECKHM (opMmyrnam u
YPaBHEHMSIM XUMHUYECKUX pEeaKIHil C HCIOJIb30BaHHEM (PU3MUYECKUX BEIMUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacuéThl MO0 HAXOXACHHUI0O XMMHUYECKON (POpMysIbl BEIIECTBAa MO M3BECTHBIM MAacCOBBIM JOJISIM
XUMHYECKHX 3JIEMEHTOB, IPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATH M OLEHUBATh C MO3ULIUN
HKOJIOTHYECKOM O0€30MacHOCTU IMOCIEACTBUS OBITOBOM M HPOM3BOACTBEHHOH JESITEIbHOCTU
4eJI0BEKa, CBA3AHHOM C mepepadOTKOI BeIIecTB, HCMOIb30BaTh IOJYYEHHBbIE 3HAHUS JUIs
NPUHSATHS TPAMOTHBIX PEIISHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIEPUMEHT (TIOJTyYe€HHE U N3yueHHe CBOMCTB OPraHNYECKUX BEIECTB, KAUECTBEHHbIE PEAKLIUU
YIIEBOAOPOAOB PAa3IMYHBIX KJIACCOB M  KHUCIOPOJCOJEPKAIIMX OpPraHMYECKHX BELIECTB,
pellleHne HSKCHEPUMEHTANbHBIX 33/Jad 10 PACIO3HABAHWIO OPraHMYECKHX BEIIECTB) C
coOnrofeHreM TMpaBuil  0Oe3omacHOro oOpallleHuss C  BElIecTBaMU U JIaDOpaTOPHBIM
o0opynoBaHuem, (opMyIUpOBaTh IeNIb HMCCIEIOBAHUsS, NMPEICTABIATh B pa3iIu4yHON (opme
pe3ysbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUH:

coOnroAaTh IMpaBWila IKOJOTUYECKU I1e1eCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMH
JESATEIIBHOCTH B IIEJIAX COXPAHEHUS CBOErO 370POBbs, OKPYXAlOLIEW NPUPOJHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEMCTBHSI Ha JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMas cMbIch noka3arens [1JIK;

aHATM3UPOBaTh  LI€JIECOOOPAa3HOCTh  NMPUMEHEHHS  OpPraHWYECKMX  BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLICHHUS PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
MHPOpPMALlUU B Pa3IMYHBIX MCTOYHUKAX (HaydHas M ydyeOHO-HaydHas JUTeparypa, CpeAcTBa
MaccoBoi HH(popmauuu, HHTepHET M Jpyrue), KPUTUYECKU aHATU3UPOBATh XHMHUYECKYIO
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uHpopMalnio, IepepadarbBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C IMOCTABICHHOW Y4eOHOM
3a/1auen.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHS Kypca «OOmass W HEOpraHuyeckas XUMUS)
OTpaXkaroT:

c(hOpPMUPOBAHHOCTH MPEJCTABICHUN: O MaTEPHAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y II03HABAEMOCTH SIBJICHUH MPHUPOJbI, O MECTE€ W 3HAYEHUM XHMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojiu B 00ECleYeHUH YCTOWYMBOTO Pa3BUTHsL, B PELICHUH MPOOJIEM 3KOJIOTUYECKOMH,
DHEPreTHYECKOM W THINEBON O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuajioB,  HOBBIX  HMCTOYHHUKOB  DHEPrud, B  OOECHECUCHHH  PAIMOHAIBHOIO
PUPOIONIONIB30BaHUS, B JOPMUPOBAHUU MUPOBO33PEHUS U O0IIEH KyJIbTYphI UeIOBEKa, a TaKKe
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Ccpesie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpAs BKJIOYAET: OCHOBOIIOJATrarolINe
MOHATHUS — XUMHYECKHUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsi 000JI0YKa aToMa, S-
, p-, d-aroMHBIe OpOWMTANM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMma, THOPHIM3AIUs
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTENEHBb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCcKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi peméTKa, XUMUYECKas pPEaklusi, PacTBOP, JJICKTPOJIUTHI, HEIICKTPOJIHUTHI,
ANEKTPOJUTUYECKAs JUCCOLMAINS, CTENEeHb JUCCOLMAIMM, BOJOPOAHBIA  IOKa3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOM d(h(PEeKT XUMHUECKON peaklnu, CKOPOCTh XHMHUECKON
peaKIuu, XWMHUYECKOE pPAaBHOBECHE; TEOPUU U 3aKOHBI (TEOPHS  DIIEKTPOTUTHUYECKOM
quccouranuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXPAaHEHUS MacChl BELIECTB,
3aKOH COXpaHEHHUsS W TPEBpAIIEHUs YHEPTUM MPH XUMHUYECKUX PEaKIMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIUEe B OCHOBE NMOHUMAHUS MPUYMHHOCTHU U CHUCTEMHOCTHU
XUMUYECKUX SIBJICHHM; COBPEMEHHBIC TMPEACTABICHUS O CTPOCHHUU BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJSIPHOM ¥ HAJMOJICKYJISIPHOM YPOBHSIX; TMPEJCTaBICHUS O MeXaHU3Max
XUMUYECKUX pPEaKUuid, TEPMOJMHAMUYECKMX W KHHETHYECKMX 3aKOHOMEPHOCTAX HX
NpPOTEKaHUs, O XHUMHYECKOM DPaBHOBECHUH, pacTBOpaXx U JHUCIEPCHBIX CUCTEMax;
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEeHUH U O€30IMaCHOM HCTOJIb30BaHUHN
BOKHEUIINX HEOPTAaHWYECKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEIHHOCTH YEIOBEKa,
00IIMX HAYYHBIX MPUHIIUIIAX XUMUYECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHIA: BBISIBIATH XapaKTepHbIE MPU3HAKU MOHITHUN, YCTaHABIIUBATh
WX B3aUMOCBS3b, HUCIOJIH30BATh COOTBETCTBYIONIME TMOHSTHS TMPU OMHMCAHWH HEOPTaHWYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHUS HCIIOJNB30BaTh XMMHUYECKYI0 CHUMBOJHKY JUIsI COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHUMHUYECKUX PEaKIUi, CHUCTEMATHYECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHaIbHbIE Ha3BaHHS OT/ICIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEIEISITh BAJIEGHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSX, BHUJl XUMHUYECKOW CBA3M (KOBAJICHTHAsl, MOHHAs, METaJNIMYecKas,
BOJIOPO/IHAS ), TUII KPUCTAJUTMYECKON PEIETKY KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCMMOCTb CBOICTB BELIECTB OT BHJA
XUMUYECKOW CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKU, OOMEHHBIM M JIOHOPHO-aKIIENTOPHBII
MEXaHHU3MBbI 00pa30BaHUS KOBAJICHTHOU CBSI3U;
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c(OPMHPOBAHHOCTh YMEHHHU: KIIACCH(PHULIMPOBATh: HEOPraHMYECKHE BEIECTBA IO HX
COCTaBY, XMMMUECKHUE pEaKLUU IO PA3IUYHBIM INPU3HAKAM (YUCILYy M COCTAaBY pearupyromux
BEIIECTB, TEIUIOBOMY J3(PQEKTy peaklud, H3MEHEHHUIO CTENeHEell OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa U JPYrHe); CaMOCTOSITENbHO BBIOMpATh OCHOBAaHUS U
KPUTEPHH IS KJIacCU(UKAIIIHN N3Y9aeMbIX BELIECTB U XUMUUECKUX PEAKIINM;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKpPBIBATH CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYI0, OOBSCHUTEIBbHYIO U
MPOrHOCTUYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTEpPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XUMHYECKHX JJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepumommueckon cucremsr JI.H.
MeneneeBa, UCNOIb3Yys MOHATUS «IHEPreTUYECKUE YPOBHUY, «IHEPIETHUUECKHUE MOTYPOBHUY,
«S-, p-, d-atoMHBIC OpOUTAIM», «OCHOBHOE U BO30YXIEHHOE SHEPIETHUCCKHE COCTOSHHS
aToMay; OOBSICHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOMCTB XHMHYECKHX OJJEMEHTOB U HX
COEOMHEHUH 10 nepuojaM u rpynmam Ilepuoguueckoii cucremsl [. . MenaeneeBa, BaJ€HTHbBIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI UX DJIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUU: XapaKTepU30BaTh (OMHUCHIBATh) OOLIME XUMHYECKUE
CBOMCTBA BEUIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBSA3HU
MEXy HEOPTaHHYECKMMU BEIECTBAMH C IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
peaxLuii;

c(OPMHPOBAHHOCTh YMEHUS PACKPhIBaTh CYIIHOCTb: OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPeICTBOM COCTaBJIEHHS AJIEKTPOHHOIO OajaHca 3TUX peakluil; peakiuil HOHHOIO
oOMeHa MyTEM COCTaBJIEHUS HX IOJHBIX M COKpAaUIEHHBIX HOHHBIX YpaBHEHHI; peaxkuuil
TUAPOJIN3A; PEeAKIUi KOMILIEKCOOOpa3oBaHMs (Ha NMpUMEpPE THJIPOKCOKOMIUIEKCOB LHMHKA W
ATIOMUHMUS);

c(OPMHPOBAHHOCTE YMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKHUX
peakiuui ¢ y4€TOM MX DHEPreTUYECKHUX XapaKTEPHUCTHK, XapaKTEp HW3MEHEHHMS CKOPOCTH
XUMHYECKON pEeaklMy B 3aBUCUMOCTU OT Pa3jIMyYHBbIX (AKTOPOB, a TaKXKE XapaKTep CMEIECHUs
XMMHUYECKOT'O paBHOBECHUS IOJ] BIMSHUEM BHEIIHUX Bo3zelcTBuil (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMUYECKHE PEaKLUH, JeKallue B OCHOBE
MPOMBIIUIEHHOTO TIOJNYYeHHUs] CEpHOW KHUCIOThl, aMMHaka, oOOL[Me Hay4HbIEe MPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; II€JIECO00Pa3HOCTh NPHUMEHEHUSI HEOPraHWYECKUX BEIEeCTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLICHHUS PUCK-TI0JTB3a;

c(OPMHPOBAHHOCTD BIIA/ICHUSI CUCTEMON 3HaHUI O METOJaX HAYYHOTO MO3HAHUS SBICHUIN
Opupoabl — HaOMIOJeHHe, HU3MEpEeHHe, MOJAEIUPOBAaHUE, OKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMs] NPUMEHSATb 3TU 3HAHUS IMPHU
HKCIIEPUMEHTAIBHOM HCCIEIOBAaHUM BELIECTB M s OOBSCHEHHS XHUMHMYECKHX SIBJICHHIH,
HUMEIOIIHX MECTO B IIPUPOJE, IPAKTUUECKON EATEIbHOCTH YEJIOBEKA U B [IOBCEIHEBHOM JKU3HU;

c(OpMHUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
NPEJCTAaBICHUSIMU JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojee OCO3HAHHOTO
MOHUMAaHUS MaTepUAIbLHOTO €IMHCTBA MUDA;

c(OPMHPOBAHHOCTh YMEHUS POBOIUTH PACUEThI: C UCIIOJIB30BaHUEM MOHATHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIMs»; Macchl BellecTBa Ui 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU 00BEMY OHOTO M3 YUYACTBYIOIIMX B PEAKIINU
BEIIIECTB; TEIUIOBOTO 3(PdeKTa peakunu; 3HAYCHUS BOJOPOTHOTO ITOKA3aTelsi paCTBOPOB KUCIIOT
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M IIeJI0Yel ¢ M3BECTHOM CTENEHBIO IUCCOLMAIMU; MacChl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTa PEeaKluu, €CJIM OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHUJIE PACTBOpA C ONPEACIEHHOMN
MaccoOBOM JI0JIed pacTBOPEHHOTO BELIECTBA WM JaHO B H30bITKE (MMEET MPHUMECH); J0JIU
BBIXO/Ia TPOJYKTA peakuu; 00bEMHBIX OTHOILIEHUI ra30B;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENILHO TUIAHUPOBATh M MPOBOAUTH XUMHUYECKUI
HKCIEPUMEHT (IIPOBEICHUE PEAKLUii HOHHOTO OOMEHa, MOATBEPKICHNE KaUeCTBEHHOI'O COCTaBa
HEOPraHWYECKUX BEUIECTB, ONPEIEIECHUE CPEIbl PACTBOPOB BELIECTB C MOMOIBK UHIAUKATOPOB,
U3YYCHHUE BIUSHUS pPa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMYECKOH peaklMu, pelieHue
HKCIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «Metamib» u «Hemeramib») ¢ cOOMOACHUEM MPaBHI
Oe3omacHOro oOpaleHus ¢ BEIECTBAMU M JTAOOpaTOPHBIM 000pyIOBaHHEM, (POPMYIHUPOBATH
1eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHMI1: COOIIOATh MpaBUiIa MOJb30BAHUS XUMUYECKON MOCYI0N 1
7a00paTOpHBIM 000pYAOBaHHEM, OOpAIIEHHs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHSIMU
M0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHUYECKHX OIBITOB, HKOJOTMYECKU 1IeTIeCO00pa3HOTo
MOBEICHUA B OBITY M TPYIOBOM JEATEIBHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBbS,
OKpYXKalolllel MPUPOJHON Cpeabl M AOCTUKEHUS €€ YCTOMYMBOIO pPa3BUTHA, OCO3HABATh
OMACHOCTb TOKCHYECKOIO AEMCTBUSI HA JKUBBIE OPraHU3Mbl OMNPEICNIEHHBIX HEOPraHMYECKHUX
BEILECTB, TOHMUMas cMbIca nokazarens [T1K;

c(OPMHUPOBAHHOCTh YMEHMI: OCYLIECTBIATH IeJICHANpPaBIEHHBI IMMOMCK XMMHUYECKOH
uH(pOpMallMK B pa3IMYHBIX MCTOYHMKAX (HayyHas M y4yeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoil HHGpopManuu, VHTEepHET W [pyrue), KPUTHUECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCIOJIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yueOHOMI
3aJ1adeil.
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TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pasjaesioB ]| TeM (undposBbie)
Konrpoabnbsie IIpakruyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYEeCKOM XUMMHUM

IIpenmer opranumyeckoil xumuu. Teopusd

11 CTPOEHHSI OpraHMYECKUX coequHeHuil A. M. 8
byrneposa
Hroro no paszneny 8

Pa3nea 2. Yraesogopoasbl

91 [IpenenbHBIE YTIAEBOMOPOABI —  aJKaHBI, 5
[UKIIOATTKAHBI

99 HenpenenvHble  yTriaeBOAOPOABI:  aJKEHHI, 14 1
AJKaMEHbI, aTKUHBI

2.3 ApomaTuieckue yrieBoa0pOo bl (apeHbl) 8

54 [TpupoaHbIe HICTOYHUKH YTIEBOJIOPOAOB U UX 4
nepepaboTka

2.5 ["anoreHnpon3BOHEIE YTIEBOIOPOIOB 4 1

Hroro no pasneny 35

Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst
3.1 Cnuptsl. ©enon 11 1
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KapOoHunbpHbBIE COCAMHEHUS: albACTUIBI H

3.2 ketoHbl. KapOGoHoBwie kuciorbl. Crnoxksbie 21 1
a¢upsl. XKupbl
3.3 YrieBomsl 9 1 ‘
Hroro no pazueny 41

Pasnen 4. A3oTcoaep:kamme opraHudeckue coeMHeHUus

4.1 AwmuHbl. AMUHOKKCIIOTEL. belku 12 1 ‘ 2

Htoro no pazneny 12

Paspen 5. BeicOKOMOJIEKY IS pHbIE COCAUHEHUS

51 BricokoMonekynsipHble COeTUHEHUS 6 ‘ 1

Wroro mo pazneny 6

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 102 3 6
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11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBanme pa3geioB M TeM (undposbie)
Ne i/m Konrposbnsie IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsl
Pa3znea 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue aroma. Ilepuonnueckuii 3akoH
11 u llepmogmueckas cucrema XuMHUeckux 9
anemenToB /I. 1. Menaeneera
Ctpoenue BemectBa. MHorooOpasue
1.2 11 1
BEIIIECTB
1.3 XHUMHYECKUE PEaKITUU 19 1 3
Hroro no pasneny 39
Pasnen 2. Heoprannueckasi xumMusi
2.1 Hemeranisl 31 1
2.2 MeTtais 23
Hroro no pasneny 54
Pa3nen 3. Xumus u Ku3Hb
31 Meronbl mo3HaHUS B XUMHHM. XUMHS U 9
' KHM3Hb
Hroro o pazneny 9




MVYHULIUITAJIBHOE BIO/DKETHOE OBIIEOBPA3OBATEJIbHOE YUYPEXIEHUE
«CPEIHA OBIIEOBPA3OBATEJIBHAS HIKOJIA Ne 14» 'OPOJIA KAJIYI'U

OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME = 102 4 8




