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Teopernyeckne 0CHOBBI OPraHHUYeCKOM XUMMH.

[IpenMer W 3HAaYEHHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHI.

DNEeKTPOHHOE CTPOEHUE aToma yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA. BasleHTHbIE BO3MOXXHOCTM aToMa YIVIEpOJa. XHMMHYECKas CBSA3b B
OpraHMYECKUX COEIMHEHMSX. Tumbl TUOpHIM3allMM aTOMHBIX opOuTanei
yriaepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBsI3U (OOMEHHBIN U IOHOPHO-
aKLENnTOpHbINA). THUIBl MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OnuHapHasi, ABOMHAasA M TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannueckux BemiecTB. I[loHsTHe o0 cBOOOJHOM paaukane, Hykieoduie u
anexTpodue.

Teopust crTpoeHuss opraHuueckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpraHUYeCKUX COEOUHEHUH. MoJeKyasipHble W  CTPYKTYpHBIE  (POPMYIIBIL.
CrpykTypHble (GOpMyNIbl pa3IUYHBIX BHUIOB: PpPa3BEPHYTAs, COKpaUIEHHA,
ckenetHass. M3omepus. Buubl u3omMepuu: CTPYKTypHasi, IMPOCTPAHCTBEHHAS.
OnextpoHHbie AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIN
U ME30MEPHBIN 3P PEeKThI).

[IpeacraBienne o KiIacCU(pUKALMKM OpraHMyYeckux BewiecTB. lloHsTHe O
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEIbHBIE PEAKIIMHA B OPTAHUYECKON XUMUHU.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHUX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, OMNBITHl [0 MPEBPALICHUIO OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(utaBieHue, OOYIJIMBAaHME W TOPEHUE), KOHCTPYMPOBAHUE MOJEJICH MOJIEeKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIN AIKaHOB, SP°-



ruOpuan3aius aTOMHBIX OpOuTanei yriaepoaa, 6-CBs3b. DU3NUYECKUE CBOWMCTBA
AJIKaHOB.

XWMHUYECKUE CBOMCTBA AQJKAHOB: PEAKIMU 3aMELICHUs, HW30MEpHU3aluu,
JNETUIPUPOBaHMS, LIUKIU3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipencrasnenue o
MEXaHU3ME peaKlMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTyYEHUs U TPUMEHEHUE AJIKAHOB.

[Muknoankanel. O6mas ¢popmyna, HOMEHKIATypa u uzomepus. OcoOEHHOCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOYyTaH) H
OOBIYHBIX (IIMKJIONEHTaH, LMKJIOIeKCaH) LUKJIoaJIKaHOB. CHocoObl MOJMy4YyeHUs U
IIPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['oMoyioruaeckuil psii aakeHoB, oOmas (hopmyiia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT AalKeHOB, SP°-
ruOpuan3anysi aTOMHbIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-TpaHc-) uzoMepus. @DHU3NYECKHE CBOMCTBA AJIKEHOB.
XWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHS, 3aAMEIICHUS B O-IIOJIOKECHHE
IIpU JBOMHOM CBSI3H, MOJMMEpU3auuu U okucieHus. llpaBnimo MapkoBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyauposaruvie). OCOOCHHOCTH JIEKTPOHHOTO CTPOCHHS U XMMHUYECKUX CBOMCTB
CONPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-ipucoenuuenne. Ilommmepusanus
COMpPsKEHHBIX JUEHOB. CrIoCOOBI MOJIyYEHUsI U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. 'oMon0rH4eckuil psii alKMHOB, 001as popMyiia, HOMEHKIATYpa U
U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA ATKHWHOB.
XWUMUYECKHE  CBOMCTBA:  pEAaKUMHU  INPUCOEOUHEHHUs, JUMEpPHU3ALMA U
TPUMEPHU3ALNHU, OKUCIICHHS. KHCIIOTHBIE CBOMCTBA AJIKUHOB, NMEIOIIMX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuyeckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmmast popMyia, HOMEHKIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuy 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECAUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBineHre 00 OPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTENICH B
OCH30JbHOM KOJIbLIE Ha MpUMEpEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh U €€ mpoucxoxiaeHue.
KameHHbIH yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX MPUMEHEHHE B MPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa KaJius, B3aWMMOJICHCTBUE AallETUJICHA C
aMMUaYHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOEe OOHapyX)eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey,
oOpasllaMM TUIaCTMacC, KaydyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJEKYI
YTJIIEBOJOPOIOB U FJION€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoaconepxaiiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
METaHoJIa W J3TaHojda). ['oMonormdeckui psu, oOmas ¢opMmyna, H30Mepus,
HOMEHKJIaTypa U kinaccupukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JEeruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEAKLUH 3aMENICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHCJIOTaMU, KayeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMElICHUS.
JletictBue Ha opranu3m dYenoBeka. CrnocoObl TOJMyYeHHS W TMPUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0eH3oapHOTO spa. duszmdeckue cBoicTBa (PeHona. OCOOCHHOCTH XHMHYECKUX
cBOMCTB (enona. KayecTBeHHble peakuun Ha (eHos. TOKCHMYHOCTH (eHoa.
Crnioco6b1 mosrydenust u npuMenenue penona. Genondopmanbaeruanas cMoma.



KapOoHubHbIE COEIMHEHUS — JIbACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIbl. ['OMOJIOTHYecKue psabl albJIeTHIOB U KETOHOB, OO0IIas
dopmyna, uzomMepuss U HOMEHKIaTypa. DHU3MYECKHUE CBOMCTBA aJIbJIETHIIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJlbICTUIbL.
CriocoObI IOSTydeHHs ¥ MPUMEHEHHE aTbJICTHIOB U KETOHOB.

OmHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMCcTBa
OJIHOOCHOBHBIX TMpPEACNbHBIX KapOOHOBBIX KHUCIOT. BoIOpojHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakius dSTepuuKanMM, peakuud C yYacTHEM YIIEBOJOPOIAHOTO paJHKaa.
OcoOEHHOCTH CBOWCTB MYypaBBMHON KHUCIOTHL. [lOHSATHE O TIPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX UM aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpemcraBuTenu BhICIINX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJIEUHOBAs, JUHOJIEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, U30MEpHUs U
HOMEHKJIaTypa. PU3NYECKUE U XUMHUYECKHE CBOMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3n4ecKue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION U 11enoyHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKALIUX OCTATKU
HEMpPEETbHBIX JKUPHBIX KACIOT. JKUPBI B IPUPO/IE.

MpbLI4 KaK COJTM BBICIINX KApOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

OO01as xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaos (MOHO-, -
U monucaxapunbl). MoHOcaxapuabl: TJIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. Ou3nvecKue CBOMCTBA W HaxoXkjaeHHe B mnpupojae. dorocuHres.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. lIpuMmeHeHue TIIIOKO3bl, €€
3HAUEHUE B KU3HENEATEIbHOCTH Opranu3Mma. Jucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnuBarole 1 HEBOCCTaHABIMBAIOIIKE AUcaxapuabl. I uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [lonucaxapuapl: Kpaxmall,
INIMKOTeH W nenono3a. CTpoeHHe MakpoOMOJIEKYJl Kpaxmana, TJIMKOTeHa |
Heuoo3bl.  PU3NYECKHEe CBOWCTBA KpaxMajla W UEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaya: TMApOJIU3, KaYeCTBEHHAsl peaklus C HOJAOM. XHUMHUYECKHE
CBOMCTBA IEJUTIOIO3bI: TUAPOIU3, MOdy4deHue 3(upoB 1emumono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUIN:
PacTBOPUMOCTDH PA3IUYHBIX CIIMPTOB B BOJIE, B3aUMO/JICHCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHHE ATUJIOBOIO CIIUPTA B albJETH] Ha PACKAIEHHOUM MEIHOM IPOBOJIOKE,
OKHCIIEHHE ATUJIOBOTO CHUPTA JUXPOMATOM Kyl (BO3MOXKHO HCIIOJIb30BaHUE



BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE pPEaKUWHW Ha albJIeruabl (C THUAPOKCHIOM
muammuncepeopa(l) u  rumpokcuaom  menu(ll)), peaknums rawmepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJEICTBHE pacTBopa INOKO3bl ¢ Tuapokcuom menu(ll), Bzaumoneiicraue
Kpaxmajia ¢ MOJOM, PEIICHUE JKCIIEPUMEHTAIBHBIX 3a/1a4 1o TemMaM «CIupTel U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoepxaliue OpraHuyecKue coeJuHeHMs.

AMUHBI — OpraHUYeCcKue MpOU3BOJHbIE amMmHuaka. Kiaccudukanus aMHHOB:
anndaTuyeckue W apoMaTUYECKUe; IEPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyn, odmas (opmyna, U30MepHsi, HOMEHKIATypa U (PU3NYECKHUE
CBOICTBa. XMMHYECKOE CBOWCTBA alM()aTUIECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWJIMPOBAHNE, B3aUMOJCHUCTBUE IIEPBUYHBIX AMHHOB C a30THUCTOM KHUCIOTOM.
Conu aJIKWIIaMMOHHSL.

AHWIIMH — TIPEACTaBUTENb AaMHHOB apomarudeckoro psga. CrpoeHue
aHwInHa. B3anMHoOe BiMsHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OCcOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] UM NpUMEHEHHe anvdarnueckux aMuHOB. llonydeHue aHuWIWHA U3
HUTPOOEH30a.

AmuHOKMCIIOTEL.. HOMeHKIaTypa u nuzoMepusi. OTaenpHble IPEICTaBUTENN O
AMUHOKHUCJIOT:  TJIMUMH, ajJaHuH. @OU3WYecKue CBOMCTBA AMUHOKHUCIIOT.
XWMHYECKHE CBOMCTBA AMHHOKHCIOT Kak aM(OTEpHBIX OpPraHHUYECKUX
COCMHEHUM, peakuus MOJMKOHACHCAlUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npuponHeie nosmMepsl. llepBuuHas, BTOpHYHAs M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JACHATypauus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypauusi O€lKOB NpPH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JKH, pEelIeHUuE OHKCICPUMEHTAJbHBIX 33Jad [0 TeMaM
«A3oTconepkalue ~ OpraHumyeckue — coeauHeHus» U «Pacmo3HaBanue
OpPraHUYECKUX COCAUHEHUIN.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHAS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUSI.

[TonmumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATHIIEH, MOJUIIPOIIMJIIEH,
NOJMBUHWIXJIOPHUA, TOJUCTUPOJ, MOJMMETUIMETAKpUiaT, MOJUKapOOHAaTHI,
noJMdTUIECHTEpePTaar). Y Trin3aus u nepepadoTka MiacTuka.

D1acTOMEPBI: HaTypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKH
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.



BonokHa: HaTypanbHble (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEUAIBHOTO Ha3HA4YCHUs (Tedion, KeBJjap,
AIIEKTPOIIPOBOIAIIME TOJIMMEPBI, OMopasnaraeMble MOIUMEPHI).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HaKOMJIEHUE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC,
Kay4yKOB, PEIICHHE OHKCIEPUMEHTAIbHbIX 3a7ad 1o TeMe «Pacno3HaBaHue
IJIaCTMAcC ¥ BOJIOKOH.

Pacuérurle 3amaun.

Haxoxaenue MoJekyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAaXOXKICHUE
MOJICKYJIAPHON  (POPMYJIBI  OPTraHWYECKOTO COCIWHEHHUS 10 Macce (00BEMY)
MPOJIYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuuMu W/WIM HUCXOAHBIX BELIECTB, YCTAHOBJIEHHWE CTPYKTYPHOH (QOpMyJibl
OpraHMYEeCKOro BEUIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYeHUsI, ONpPENENIEHUE JOJM BBIXOJAa MPOJAYKTa pPEAKUUU OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanust MEXIpPEeIMETHBIX CBSA3EH MPU U3YUYEHUH OPraHUYECKON XMMHH B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHUH, TPHUHATHIX B OTACIBHBIX TIIPEIMETax
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBINA (PaKT, TMIIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHUE, H3MEpEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

®uzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BElIECTBa, (PU3MUECKHE BEJIMYMHBI, €IWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPrus,
Macca.

buonorusi: kjeTka, opraHu3M, JKOcUCTeMa, Ouocdepa, Metadboau3Mm,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPOQHBIA TUIl MUTaHHS, OpOKEHHE,
doTtocuHTE3, IbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPbI, HYKJIEHHOBBIE KHUCIIOTHI,
(bepMeHTHI.

['eorpadus: nmose3Hbie UCKOMAaeMble, TOIUINBO.

TexHonorus: MNHIIEBble MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPENICTBA, MaTEPUANIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJTIACC
OBIIASA N HEOPTAHNYECKASA XUMUSA
Teopernyeckue 0CHOBbI XMMHH.



AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHWCIIA. DHEPTETHUUECKHE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Knaccudukamnuss XuMUIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTypaluyd HOHOB.
DNEeKTPOOTPUIIATETBHOCTD.

[lepuognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX 3JIEMEHTOB
.M. MenneneeBa. CBA3b NEPUOIUUYECKOTO 3aKOHA W llepruoanueckoi CUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MECHEHHSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaMm ¢ IepuojaM. 3HAYCHUE
nepuoauueckoro 3akona /[.1. Menneneena.

Xumuyeckass CBsI3b. BHIBI XUMHUYECKOW CBSA3U: KOBAJECHTHAsl, HOHHA,
MeTalnyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJICGHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTUS U JJIUHA CBSI3U. [10NsIpHOCTD, HATPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BonoponHas CBA3b.
MexMoneKysspHbIe B3aUMOICUCTBHUS.

BajleHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUHU.
[ToHsITHE O KOOPAMHALIMOHHOW XUMUH.

BemectBa  MONEKYJIApHOTO YW HEMOJIEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremMax. VictuHubie pactBopsl. IIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPALIUM PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIIEHTpanus. HaceleHusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHucTamnoruaparsl.

Kinaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIeCTB. TpUBHAIbHBIC
HAa3BaHUs OTJAEJIBHBIX NPEACTABUTEICH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanys XuMHUeCKUX peakiuii B HEOPTaHUYECKOW M OpPTaHUYeCKOn
XAMHUHU. 3aKOH COXPAHECHMUSI MACChl BEUIECTB; 3aKOH COXPAHECHUS W MPEBPALICHUA
SHEPIUM MPU XUMUYECKUX peakiusix. TernaoBbie 23 (HEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKIiuy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['omoreHHbI€ U reTeporeHHsle peakuu. Karanus u kataams3aTopsl.

OO6paTtuMble U HeoOpaTUMbIE peaklui. XUMHUecKoe paBHoBecue. KoHncraHnTta
XMMHUYECKOTO paBHOBeCHUA. DakTOpbl, BIMSIONIME HAa IOJOKEHUE XUMHUYECKOTO



PaBHOBECHS: TEMIEPATYpPa, AABJICHUE U KOHILIEHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

OnekTponutuyeckass auccormanus. CuwibHble U CIA0bIe BJIEKTPOIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpasibHas,
nienounas. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT0 OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTens W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHS W BOCCTAaHOBJICHUSI.
BaxxHeiilline OKHCIMTEIM W BOCCTAHOBUTEIM. MeTONl 3JEKTpOHHOro OalaHca.
DIIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpaICHUN:
pa3lioKEHHUE TMEPOKCUJA BOJOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJENU
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIMii HOHHOrO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, M3YYCHUE BIIMSHUS PaA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKONW PEAKIMU U TMOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

Heopranuyeckasi Xummusi.

[lonoxxenne HemetamioB B Ilepuogndeckoil CcUCTEME XUMHUYECKHX
anemeHToB J.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOINUS HEMETAIIOB (HAa MpUMEPE KUCIOpPOAa, CEPHI,
dbocdopa u yraepoaa).

Bonopoa. Ilomydenue, ¢uznueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
METaJJIaMH M HEMETaJUlaMH, BOCCTAaHOBUTEIbHbIE CBOWMCTBA. ['mapumbl.
ToNNIMBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MogydyeHus, (U3NYECKUEe U
XUMHUYECKUEe CBOMCTBA. ["asioreHoBOAOpOALI. BaxHelie KUCIOopoACcCoaepIKallue
COEJIMHEHUS TayoreHoB. JlabopaTopHble U MPOMBIIIUICHHBIE CTIOCOOBI TIOTYUYCHHS
rajgoreHoB. [IpumeHeHune rajoreHoB U uX COCIMHEHNM.

Kucnopoa, o3oH. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI TMOJIYYEHUS
kuciopoaa. @uU3MYECKUe U XUMUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxnenue B TpupoJie, CIOCOOBI MOJNydeHHUs, (HU3NUECKue u
xumuueckue cpoiictBa. Cepoomopona, cyiabdumasl. Oxcua cepoi(1V), okcua
cepri(VI). CepHucrtass u cepHasi KUCJIOTHI U uUX coyid. OCOOCHHOCTH CBOWCTB
CEpHOM KUCIIOTHI. [IprMeHeHne cepol U €€ COeIUHEHUN.

Azor. Haxoxmenue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOWMCTBA. AMMMaK, HUTPUbl. OKCHABI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMenenune a3ora
U €ro COeIMHEHHUI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHOCOObI TMONy4deHUs, (PU3MUECKUE U
xumudeckue cBoictBa. Pochuapl u pochun. Oxcunsl dochopa, dochopnas



kuciota u e€ comu. [lpumenenue dochopa um ero coeauHeruii. DocdopHbie
yInoOpeHus.

Yranepon, HaxoXIeHHE B IpHpojAe. AJUIOTPONHBIE  MOJIU(DUKALINU.
duznyeckre W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIM. AKTHBUPOBAHHBIA yroyib, ancopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKH. [IprMeHEeHNEe MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, M €T0
COeJIMHEHUM.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOJydeHHs, PU3NYECKHE U
xummudeckue cporctBa. Oxcupn kpemuus(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI.
[Tpumenenue KkpeMHUs 1 ero coenuHeHuit. CTeKI0, ero Moxy4eHue, BUIbl CTEKIA.

[Tonmoxenne metamioB B [leproandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX 000JI0YEeK aTOMOB MeTauioB. OO6miue
dbusnyeckue cBorcTBa MeTaioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METAJIOB.

DJIEKTPOXUMHUYECKUM PSSl HampsbkeHud  MetamuioB.  OOIue  crnocoOsbl

ITOJTyYEHHUS METAJIJIOB: TUAPOMETAILTYPI S, MMAPOMETAITYPIus,
anekrpoMmetaiutyprus. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

OO6mas xapakrepuctuka MetamioB |A-rpynnsl [lepuonnyueckoil cucTeMsl
XUMHUUYECKUX DJJeMeHTOB. Harpuihi u kamuil: mnonydeHue, (U3MYECKUE U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHUI.

O6mast xapakrepuctuka metaioB |lIA-rpymnmer [leprogudeckoil cucTemsl
XUMUYECKUX DJJEMEHTOB. Maruuii u KaJblMii: ToJNy4eHue, (U3HYEeCKue u
XUMHUYECKHUE CBOWCTBA, MPUMEHEHHWE TMPOCThIX BEIIECTB M HUX COCAUHEHUHU.
JKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUS!.

ATIOMUHWI: TTOTy4eHue, GU3ndecKkue U XMMUYECKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbie CBOMCTBA OKCHAA U
TUAPOKCHUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI AIFOMUHUSI.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX noarpynn (b-rpymnm)
[Teproan4eckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3nyecKue U XUMUYECKHE CBOMCTBA XpoMa U €ro coeguHeHuil. OKCHUIbl 1
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auxpomaThl, HX
OKHCIUTENIbHBIEC CBOMCTRA. [lomyueHne u npuMeHeHue xpoma.

OU3UYECKME U XHUMHUYECKME CBOMCTBA MapraHlla M €ro COCIUHECHUM.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranar kanus, €ro OKUCIUTENIbHbIE CBOMCTBA.

duznyeckue U XMMHUYECKHUE CBOMCTBA JKejie3a U ero coequHeHnii. OKCHIBI,
ruapokcuansl U conu keneza(ll) u sxenesa(lll). [Tonyuenue u npuMmeHeHue xKenesa
U €r0 CILIABOB.



Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coeaquHeHuu. [lonyuenue u
IIPUMEHEHUE MEIU U €€ COCUHECHNMN.

[Muuk: momydyenue, (u3mUeckrue M XUMUYECKHUE CBOMCTBA. AMQOTEepHBIC
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMeHnenune
LMHKA U €ro COCIMHECHUM.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUM:
u3ydeHue oOpasloB HEMETaJUIOB, TOpeHue cepsl, (ocdopa, xene3a, MarHus B
KHCJIOPOJAE, H3Yy4YEHHE KOJUIeKIMH «MeTtaiuibl M CIUIaBbD», B3aUMOJICWCTBUE
HICJIOYHBIX U IIEIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
LIE0YEH, KAaYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKUE aHUOHBI, KATHOH BOJOPOIa
M KaTMOHBl METAJUIOB, B3aMMOJCHCTBUE THUAPOKCHUIOB ANIOMUHHS M LHAHKA C
pacTBOpaMM KHUCJIOT U LIEIOUYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U UX COEAUHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl HOOOYHBIX HOATPYIID.

XuMHuS U KU3Hb.

Ponb xumuu B 00ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonsaTue
O Hay4HBIX MeETOAAaX IIO3HAHUSA M METONOJOTMHA HAy4YHOI'O HCCIIEIOBAHUS.
Hay4nble IpuHLIMIBI OpraHu3aluyd XUMUYECKOTIO IIPOU3BOACTBA. [IpoMbllieHHbIE
CHOCOOBI MOTYYEHUSI BaKHEHUIINX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHAKA,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOIYYEHUSI METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPENbl U €ro IOCIIEICTBUA.
Poib xumuu B 006ecrieyeHH SHEPreTHIeCKoi O€301MacHOCTH.

XuMHsi W 340pOBbe uesoBeKa. JlekapcrBeHHble cpenctBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUHN B pa3BUTUN MEIULIHBI.

XWMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib XuMuu B
o0ecrieueHnH NHIIEeBOM 0€30M1aCHOCTH.

Kocmernueckue u mnapdromepHble cpenctBa. boitoBas xumus. [Ipasuna
0e30MacHOr0 MCMHOJIb30BaHUSl IpenaparoB OBITOBOM XWMHUU B TOBCEAHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XuMHUs B CeNbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA00PEHHUS.

CoBpeMEHHBIE KOHCTPYKIMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepuansl 11 2IEKTpOHUKHA. HaHOTEXHOIO0THK.

PacuérHble 3anaumn.

Pacuérbl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIeCTBa, Macce WM 00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIUMU, €CIU OIHO U3
BEILIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBAa BEUIECTBA) MPOIYKTa
peaKkuy, €CIM OJHO M3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPENEIEHHOU



MAaCCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIIGHTpAIlMU BEIIeCTBA B PACTBOpPE, JOJIM BBIXOAA MPOAYKTa PEAKIIMH OT
TEOPETHUECKH BO3MOXKHOTO.

MexrpeaMeTHbIe CBSI3H.

Peanmuzanust  MeXnpeaMETHBIX  CBA3€d MpU  HU3YYCHUH  OOmIeH
HEOpPTraHWYECKON XUMHUHU B 11 Kjacce OCyIIECTBISIETCS Yepe3 MCIIOIb30BaHUE KaK
o0IUX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TaK ¥ TOHSITHH, MPUHATHIX B OTIETHHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO61ue ecTeCTBEHHO-HAYYHbIe TIOHATHUS: SABJICHUE, HAyYHBbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJu3, CUHTE3, KJaccu(uKaius, MepuogIuIHOCTb, HAOJIOICHHE,
WU3MEpPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICIMPOBAHUE.

®dusnka: Marepus, MHUKPOMHp, MaKpOMHpP, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTCTUUECCKUNA YPOBEHb,
BEIIIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHE BEIIECTBa, HACAIBHBIN Ta3,
bu3MYecKue BEIMYUHBI, ¢IMHAUIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kiaeTka, opraHusM, 3KocucTema, ouocdepa, MeTaboaInU3M, MaKpO-
1 MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOABI, HYKJICHMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M TIOTOK YHEPTUU B IKOCHUCTEMAX.

['eorpadus: MuHepanbl, TOPHBIC TTOPOJIbI, MOJIE3HBIC MCKOIMaeMble, TOTUIMBO,
pPECypCHI.

TexHOoMOTHs: XUMHUYECKas] TPOMBIIUICHHOCTh, METAJLUTYPTHUs, CTPOUTCILHBIC
MaTepHualibl, CEIbCKOX03IMCTBEHHOE ITPOM3BOJICTBO, IHUILEBAsT TPOMBIIIJICHHOCTb,
dhapMarieBTHUECKASA MIPOMBIIICHHOCTb, IIPOM3BOJICTBO KOCMETHYECKHX
mpernapaToB, TPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB, JJICKTPOHHAS
MIPOMBITIUICHHOCTh, HAHOTEXHOJIOTHH.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUH HA YTJIIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHUMHS» Ha YPOBHE CPETHErO
oOmero o0pa3oBaHUsl BBIIEIEHBI CIEAYIOLIME COCTaBISIOIINME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUICKON TPaKTAHCKOW HMIACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH U CAMOOIPEAEIICHUIO; HATMYME MOTUBALUU K
OOy4Y€HHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIECTBE TMpaBWJIaMHd W HOPMaMu [OBEJCHUS; HAIUYUE
IPaBOCO3HAHUS, YIKOJIOTHUYECKON KYJIbTYpPbhl; CIOCOOHOCTh CTaBUTh 1IEJIM U CTPOUTh
YKU3HECHHBIC TUUIaHBbI.



JInyHOCTHBIE pE3ydbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEILHON M TMPAKTHYECKOW JEATCITHLHOCTH
OOyYaroIIMXCS B MPOIIECCE peaTu3aiy 00pa30BaTEIbHON JAEATETHHOCTH.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS MpEeAMETa «XHUMHSI» OTPaKaIOT
c(hOpPMHUPOBAHHOCTh OIBITA IMO03HABATEIIBHOM M MPAKTUYECKON JeATEIbHOCTH
oOydJarommxcss B MPOIECCE peaan3alud 00pa3oBaTEIbHOU JEATEILHOCTH, B TOM
YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBaKCHHS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUM B KOJJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BBITTOJTHCHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W NPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY W
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUEOHOU NI€SITENHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

IICHHOCTHOTO OTHOIICHUSI K HMCTOPUYECKOMY M HAyYHOMY HAaCJICAUIO
OTE€UYCCTBEHHOMN XUMUM;

YBOKEHUSI K TIPOLIECCY TBOPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
MPUJIOKEHUST XUMHUH, OCO3HAHMS TOTO, YTO JaHHbIE HAYKM €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHUU U TMOCICTYIOIMIEM
aHanau3e MH(poOpMaIMKU O MEPEOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOM
XHAMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHbBIE C XUMUUYECKUMHU SIBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

FOTOBHOCTH OIIEHMBAaTh CBOE IMOBEJACHUE W TOCTYIKH CBOMX TOBApHUILEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBLIX HOPM U C YUYETOM OCO3HAHUS TMOCJIEACTBUMN
MOCTYTIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUS IIEHHOCTEH 3J0poBOrOo M Oe3omacHoro oOpasza KH3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJroicHUsT TpaBWJI 0e30macHOro oOpalleHus] C BEUeCTBAaMU B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYJIOBOU JEATEIBHOCTH;



MOHMMAHUSl LEHHOCTHM TpPaBWI WHAUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUSI MOCJIECICTBUI U HENPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTHU B  y4eOHO-UCCIEI0BATEIbCKOMN
NEATEIbHOCTH, OOILIECTBEHHO IOJE€3HOM, TBOPYECKOM MW  JAPYIHMX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUH NPAKTHYECKUX 3a1ad
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEHUIO Mpodeccuil pa3iuyHOro pojia, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI TI0 XUMUH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccuu U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10r14eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOUIECHUS K TMPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HH HA 3€MIIE;

MOHMMAHUSI TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHOM CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHNs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKpYKaKOIIEH
MPUPOIHON CpeJlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTbITa NeATeIbHOCTH AKOJIOTUYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH M OOIIECTBEHHOMN MPAKTUKU;

MOHUMAHUSl CHeNU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €€ poid B
GbopMHpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYXKArOIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH TMpobJieM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHS,



yOeXAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHH IS  COBPEMEHHOMU
OUBWIM3AIMN: B €€ TYMaHHCTHYECKON HAmpaBICHHOCTH M BaXHOM pOJH B
CO3JaHMM HOBOW 0a3bl MaTEpUATBHOM KyJIbTYpbl, B PEIICHUH IJI00AIbHBIX
npo0ieM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYeHUH
YCIOBUH YCHEIIHOTO TPYy/Aa U 3KOJOTUYECKH KOM(DOPTHOM >KU3HH KaXKJOTO YICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: T[IOHMMAaHHUSA CYIIHOCTU METOOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIONMXCA JaHHBIX C MENbI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHus mpoOieM B PeabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTM M  CIOCOOHOCTM K  HENPEpPhIBHOMY OOpa30BaHHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NEeSATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATbDI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPAaMMBI TI0 XMMHHM Ha YPOBHE
CpeaHero oo1ero 0opa3oBaHus BKIIOYAIOT:

3HaUYMMbBlE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPaKAIOUIUe
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PHUKY METOJ0B TMO3HAHUA,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
mpoIiecc, CUCTeMa, HayIHbIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBUS (MO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pEryJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATTLHOM KOMIIETCHITMH O0yYarOIINXCS;
CIIOCOOHOCTH o0yJarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS W YHHBEPCAJIbHBIE Y4eOHBIC
JICVCTBYS B IO3HABATEILHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.



Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

1) 6a30Bble JJOruYecKue AeHCcTBHUS:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEACsATh LEJNU JESITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MOCTABICHHBIMU IEISIMU;

UCIIOJB30BaTh IMPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEpHbIE MPU3HAKKU TOHATHM M YCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU;

BEIOMPATh OCHOBAaHUSA H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh IPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHS (MHAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBIE B XUMHUU CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE eiiCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAayYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaKkuui;

bopMyIMpOBAThH MENIU U 3a/1a4d UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMHU CaMOCTOSTEJIILHOTO TUIAHUPOBAHUS U TPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3WPOBATh €ro pe3ynbTar, (HhopmMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOEIIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKHX 3a7ay, IPUMEHEHHUIO Ppa3INYHbIX
METOJI0B TTO3HAHMUSI.

3) pabora ¢ uHpopmaumeii:



OPUEHTHPOBAThCSI B PA3JIMYHBIX HCTOYHUKAX HWH(popMauuu (Hay4yHO-
NOMYJIsSIpHAsi JUTepaTypa XHMMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WHMOOPMALIMIO PA3TUYHBIX BHIOB U (HOpM
IpeJICTaBICHHUS, KPUTHYECKU OLICHUBATH eé JOCTOBEPHOCTD u
HENPOTUBOPEUUBOCTH;

dbopMynTUpoOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMaAIMK, HEOOXOAUMOW [UIsI BBINOJHEHUS YYEOHBIX 3ajad
OIpENENEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIBb30BaTh HAyyHBIM $3bIK B KadecTBE CpeAcTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMel: TNpUMEHATh MEXIpeaAMeTHble ((du3nueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCITI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/AaeMOM TEMbI B XO/I€ JUAJIOTA W/UIH
JUCKYCCHUH, BBICKA3bIBaTh UI€U, GOPMYINPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MpE3EHTAlUeil pe3yJbTaTOB IMO3HABATEIbHON JESTEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoekTa, u GopMyIUpOBaTH BHIBOIBI
N0 pe3yJbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

PeryisiTuBHBIe YHUBepCaJbHbIe Y4eOHbIe IeiicTBUS:

CaMOCTOATENIbHO IJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
NeATEIbHOCTh, Ompenenss €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM Y4E€OHBIX U HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
b deKTUBHBIN C€rMOcO0 MX pemeHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTH Ha OCHOBE cCaMoOaHalu3a H
CaMOOLICHKH.

IHNPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ysIbTaThl OCBOSHUSI MMPOTPAMMBI TT0 XUMHUM Ha YTi1yOJIEHHOM
YpOBHE Ha YpPOBHE CpeAHEro oOIero oOpa3oBaHUs BKJIIOYAIOT creludUuuecKue
JUTsl yaeOHOTo mpeaMeTa « XUMUs» HaydHbIe 3HAHUS, YMEHHS U CTIOCOOBI IEHCTBUN
110 OCBOCHHIO, HHTEPIPETAIMA U IPeoOpa3oBaHUI0 3HAHWM, BUABI JACATECILHOCTH



M0 IMOJIYYCHHIO HOBOI'O 3HAHWA W IIPHUMCHCHHUIO 3HAaHUU B Pa3IMYHbIX y‘{e6HBIX
CUTyalMsiX, a TAKIKC B PCAJIbHBIX JKU3HCHHBIX CUTyallUAX, CBA3dHHBIX C xumuein. B
nporpamMme IO XHMMHHU HTPCAMETHBIC PE3YJIbTAThI IIPCACTABIICHBI 110 TIOAaM
HN3YyUCHU:I.

10 KJIACC

[IpenMeTHbIE pe3yJbTaThl OCBOEHMS Kypca «OpraHuuyeckas XUMHSI»
OTPAKAOT:

c(OpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHHH OpPraHUYeCKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOM, IHEPTETUUECKOU U
MUIIEBO 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHun PalMOHAIBHOTO
MPUPOJIONIOIB30BaHusl, B (OPMUPOBAHUU MHUPOBO33PEHUS U OOIICH KyJIbTYpbl
YyeJIoBeKa, a TaKKe DOKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3I0POBBIO U IPUPOHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUUECKUU IJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOC W BO30YXIAEHHOE
COCTOSIHUSI aToMa, TuOpuau3alsi AaTOMHBIX OpOuTalield, HWOH, MOJEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpynmna, pajgukai, CTPYKTypHble (opmynbsl (pa3BEpHYThIE, COKpalIEHHbIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKas)), H30MEpbl, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalleHUs OHHEPruu TMpPU XUMUUYECKUX PEeaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIEKAIINE B OCHOBE
MOHMMAHUSI TPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHUSI, O B3aUMHOM BJIMSTHUA aTOMOB W T'PYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdekThi, opueHTanTs! | u Il pona);
(aKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCITOJIb30BAaHUU BAXKHEWIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN
JEATCIBHOCTH  YEJIOBEKa, OOIIMX  HAy4YHBIX  MPUHIUMNAX  XUMHYECKOIO
MIPOU3BO/JICTBA (Ha MpUMEPE MPOU3BOJICTBA METAHOJIA, TEPEePadOTKU HEPTH);



c(OpPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPU3HAKK TOHATHUH,
YCTAaHABJIMBAaTh UX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIME IOHATHS NPH
ONMCAHNU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCITUHECHUM;

c(pOpMUPOBAHHOCTh YMEHUIA:

UCITIOJIB30BaTh XUMUYECKYI0 CUMBOJIMKY JUISl COCTaBIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKENETHBIX) POPMYJT OPraHUYECKUX
BEILIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKIMM U PACKPBIBATH UX CYLIHOCTH:
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUH  IOCPEIACTBOM  COCTABJICHHMS
AJIEKTPOHHOTO 0ajaHca JTHUX pEaKIUi, peakluii HOHHOrOo oOMeHa MyTEM
COCTABJICHHUS UX IOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;

W3TOTaBJIMBAaTh MOJEIN MOJIEKYJI OPraHUYECKUX BEILECTB JUIA WIIIOCTPALMHI
UX XUMHAYECKOIO U ITPOCTPAHCTBEHHOI'O CTPOCHHS],

c(OPMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh IPUHAJJIEKHOCTh H3YyYEHHBIX
OpPTraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIAcCy/Tpynne COeAMHEHWH, JaBaTh MM Ha3BaHUA IO CHUCTEMAaTUYECKOU
Homenknarype (IUPAC) u mpuBOIUTH TpUBHAIBHBIE HA3BaHUS AJIA OTICIBHBIX
Ipe/ICTaBUTENIEH OPraHWYECKUX BEUIECTB (3TUJICH, alleTHJIEH, TOJYOJ, TJIULEPHUH,
ATWJIEHIJIMKONb, (PEHOd, (QopMalblIeruj, aneTalbJeruj, aleToH, MypaBbUHAas
KHMCJIOTA, YKCYCHAsI KACJIOTa, CTEAPUHOBAsL, OJIEMHOBAsI, MAJIBMUTUHOBAS KHUCIIOTHI,
[JIMLMH, aJaHuH, MaJbTo3a, (PpyKTO3a, aHWINH, TUBHUHWII, U30IPEH, XJIOPOIPEH,
CTHPOJI U IpyTHE);

C()OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBaJCHTHAs W HWOHHAsl CBSI3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c()OPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

cOPMHPOBAHHOCTh ~ YMEHHMH  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
bu3nUecKkue M XMMUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENICH Pa3TUUYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, LIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKAHOB, AapOMAaTHYECKUX YIJIEBOJOPOJIOB, CIMUPTOB, QJIbAECTHUIIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUIKOCTPUPOBATh ~ TEHETUYECKYKD  CBSI3b  MEXAY  HUMH  yYPaBHEHHSIMU
COOTBETCTBYIOIIIMX XHWMMYECKHX pPEAKIMM C MCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OPMUPOBAHHOCTh YMEHHS TOATBEPKIaTh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKLMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHHUM OT
KpPaTHOCTH M THUIIA KOBAJIEHTHOMU CBSI3U (G- U T-CBSI3M), B3AUMHOIO BIIUSIHUSI aTOMOB
Y TPyII aTOMOB B MOJIEKYJIaXx;



c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbsi (He(Th, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadOTKH W
MPAKTUYECKOE TPUMEHEHHUE IPOIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHUSI IPUMEHSITh 3TU 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3ALINIO, BBIBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3€H — ISl U3YUEHUS
CBOMCTB BEUIECTB U XUMHYECKUX PEAKIINI;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbLHOTO €IMHCTBA MHUPA,
UCITIOJIb30BAaTh CUCTEMHbIC 3HAHUS M0 OPraHWYECKOW XUMHUU JJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPO/LY;

c(hOpMUPOBAHHOCTh YMEHMI: MPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopMmyliaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3UYECKUX
BENMYMH (Macca, 00BEM Ta30B, KOJMUYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XHUMUYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHMUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIUMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKoi
BEILIECTB, UCTOJB30BATh MOJYYECHHBIE 3HAHUS JJIsl IPUHSTUSL TPAMOTHBIX PEIICHUM
npo0JieM B CUTYaIlUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIyYeHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BCILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJCOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTATBHBIX
3a/1ad O PAcCMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IpaBUI
O6e3omacHoro oOpaleHusi ¢ BeleCTBAMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMyIupoBaTh IIENIb HUCCJEAOBAHMS, TPEICTABIATH B pasIuyHON (dopme
pe3yIabTaThl SKCIEPUMEHTA, aHATTM3UPOBATh U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYIOBOU JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
MIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JCHCTBHSI Ha >XUBBIE OPraHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMUMAs cMbIci nokasarens [1JIK;



aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOPMHPOBAHHOCTh YMEHUW: OCYIICCTBISITh IEJICHANIPABICHHBIA ITONCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi uHpopManuu, MIHTepHeT U apyrue), KpUTUYECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaIuio, mepepadarbiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUaIbHOM EIWHCTBE MHUDPA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPUPOJBI, O MECT€ M 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM SKOJOTUYECKOW, DHEPreTHUECKOW W MHINEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUILIUHBI, CO3JJaHUM HOBBIX MaTEPHATIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIECUCHHM PAlMOHAIBHOIO MPUPOAOIOIL30BaHuUs, B
GbopMUpPOBAaHUM MHUPOBO33PEHUSI M OOIIEN KyJIbTyphl YEJIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOJTHOU

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWHM, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIAralONIUe TMOHATHS — XHWMHUYECKHH JJIEMEHT, aToM, SJIpOo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOHMTAIH, OCHOBHOE U
BO30Y)KIEHHOE COCTOSHHMS aToMa, THOpHAM3alMs aTOMHBIX OpOWTalel, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBsi3b (KOBaJCHTHAas, WOHHAsA, MeETAJUIMYECKas, BOJOPOIHAs),
KpUCTATMYECKasl PeMIETKa, XUMHUYECKas peakius, pacTBOpP, IJIEKTPOJUTHI,
HEDJICKTPOJIMTHI, AJICKTPOJUTHYECKAsT JUCCOIMAIUSA, CTENEeHb JUCCOILMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpUS AJICKTPOJUTHUUYECKON TUCCOIUALMM, TMEPUOIUUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBpAICHUS] SHEPTUM MPU XUMUUYECKHUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JeKallde B OCHOBE IOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHU3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX  3aKOHOMEPHOCTSIX  HX
MPOTEKAaHMs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAaX M JHUCIEPCHBIX CHCTEMAaXx;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWCTBAX, COCTaBe, IMOJYyYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXHEHIINX HEOPTAaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN



NESATENIbHOCTH ~ YeNlOBeKa, OOIIMX  HAayYHbIX  OPUHLUINAX  XUMHYECKOTO
IIPOM3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPU3HAKK TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OPMUPOBAHHOCTh YMEHHS HCIIOJIB30BATh XHUMHUYECKYI0 CHUMBOJIMKY MJIs
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XMMHUYECKHUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe HA3BaHUS OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BUJI XUMUYECKON CBS3M (KOBAJIECHTHAS,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTANIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHUHI:  KJIAacCU(PUIMPOBATH:  HEOPTraHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENIEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa u
JPYTHUE); CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHOJUYECKOTO 3akoHa /.
N. MenneneeBa 1 AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOr0O—YETBEPTOTrO MNEPUOIOB
ITepuomnueckonn  cucrembl .M.  MengeneeBa, UCHONB3YS  MOHATHUA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM 1o mnepuogaMm u rpynmnam Ilepuoamyeckon cucremsr [, .
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX JICKTPOHHBIX 000JIOYECK;

c(OPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PAa3IMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPTraHWYECKHMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;

c(OPMHPOBAHHOCTh YMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JEKTPOHHOIO OajaHca
TUX peakUuid; peakuuid MOHHOr0 OoOMEeHa MyTEM COCTaBICHHUS WX TOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKkluin
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUYECKUX PEaKIHMA ¢ YYETOM HMX DHEPreTUYECKUX XapPaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IM4HBIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIECHUS XUMHUUECKOTO PAaBHOBECHS T10] BIUSHHEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh XHWMUYECKUE PpPEaKIMH,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aAMMHAKa,
oOIMe HayyHble MPUHLMIIBI XUMUYECKMX NPOU3BOJICTB; LIEJIECO00PA3HOCTD
NPUMEHEHHUs HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS! PUCK-TI0JIb3a,;

C()OPMUPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUNW NpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEINPOBAHNUE,
HKCIIEPUMEHT (peaslbHbI U MBICJICHHBIN ), UCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHMS NTPU SKCIIEPUMEHTAIBLHOM HCCIEI0BAaHUU BEILIECTB
U 108 OOBSICHEHUS XHMHYECKUX SBJIICHHUW, HMMEIOIIUX MECTO B IPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

C(OPMUPOBAHHOCTh YMEHHUS BBISBISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MNOHATUSAMU U TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
IOHATUI «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BellecTBa WM 00bEMaA ras3a M0 U3BECTHOMY KOJMYECTBY BELIECTBa, Macce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HA4YC€HHUs BOJOPOJHOIO TOKAa3aTelsi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIECTBA)
IPOJYKTa PEAKLMH, €CJIM OJHO M3 HMCXOJHBIX BEIIECTB JAHO B BHUJE pPacTBOpa C
ONpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJM BbIXOJA MNPOAYKTa pEaKUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNW  JIKCIIEpUMEHT  (MPOBEACHHE  peakluuid  HMOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAUKATOPOB, M3YyUYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHue
DKCIIEPUMEHTAJIBHBIX 3a7a4 1o Ttemam «Metaey u  «Hemeramey) ¢
coOJI0IeHHEM TIpaBUII O€30MacHOro oOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
obopynoBaHueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B
paznuyHOi (opMe pe3yabTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH I€JIECO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C ITOCTABJICHHOM y4eOHOM 3aauei.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBanue
(uudpossbie)
n/ pa3ie/ioB H TeM Bcer  KoHTpoubH IIpakTHyeck
o0pa3oBaTe/ibH
n NMporpaMMsl 0 ble padoThbI ue padoThbl

ble pecypchl

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH
[Ipenmer

OPraHUYeCKOU

xuMmuu. Teopus

1.1 CTPOCHUS 8
OpraHUYECKUX

coeqnueHuii A. M.

byrneposa

Hroro o pasneny 8

Pa3nea 2. Yriesogopoasbl

IIpenenbuble
YIJI€BOAOPOABI —
aJIKaHbl,

2.1

OUKJIOAJIKaHbI

Henpenensueie
YTIE€BOIOPOABL:
AJIKEHBI, AJIKAINEHBI,

2.2 14 1

QJIKHHBI
Apomarnyeckue

2.3 YIIEBOOPOABI 8
(apensr)




IIpuponHsie
VNCTOYHUKNU

2.4
YIJI€BOIOPOAOB U UX

nepepadoTka

95 l"anoreHnpon3BOIHbI

€ yriieBoaopoaoB

Uroro no pazgeny

35

Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

3.1 Cruptel. Denon

KapOonunbHbie
COETUHEHUSI:
aJbJIeTU/IbI U
3.2 KETOHBI.
KapGonoBsie
KHUCIIOTHI. CIIOKHBIC
a¢upsL. XKupsi

3.3

YrieBonl

11 1

21 1

9 1

Hroro no pazneny

41

Pa3nen 4. A3oTcoaep:kaiue OpraHuvYecKue coeJHHeHHs

AMUHEL
4.1 AMUHOKHCIIOTHI. 12 1 2
benkn
Htoro no pazneny 12

Paspnen S. BeicokomoJieKyIsipHbIE COCAUHEHUS

51 BricokoMonekymnsipH

ble COCTUHEHUS

Hroro no paszneny

6 1

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

102 3 6

11 KIIACC

HaumenoBanue

Ne
pa3/iesioB U TeM

n/n Bcero
NMPOrpaMMbI

KoanyecTBo 4acoB

Kontpoabnbie IIpakTunyeckue

padoThI padoThI

DJICKTPOHHBIE
(uudpossbie)
o0pa3zoBarTejibHbIE

pecypchl

Paszgea 1. Teoperuueckue 0CHOBbI XUMUM

Crpoenue
aroma. 9
Ilepuonnueckuii

1.1




3aKOH U
[Tepuoanueckas
cucTeMa
XUMHYECKHUX
ajieMeHTOB /1.
H. MenneneeBa

Ctpoenue
BEIIECTBA.
1.2 11
MHuoroo6pasue
BEIECTB
13 XuMH4YecKue 19
peaKIuu
Hroro mo pazueny 39
Paznen 2. Heopranuueckasi Xxummusi
2.1 Hemertamner 31
2.2 MeTaabl 23
Hroro no pazgeny 54

Pa3zgen 3. XuMus u :Ku3HL

Metonarnl
[IO3HAHHUA B

3.1 9

XUMUU. XUMUSA

U )KU3Hb
Htoro no pazneny 9
OBIIEE

KOJIMYECTBO 102
YACOB I10

I[TPOTPAMME
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