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COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHWYECKUX COECIUHEHUII.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYeCKas CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
CBs3M (OOMEHHBII U TOHOPHO-aKLENTOPHBIH). THUIbI epeKkphIBaHMUs aTOMHBIX OopOUTaiei, - u
n-cBsi3u. OnuHapHas, NBOWHAas W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJIax
OpraHnyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKJIeo(puiIe U AeKTpoduIe.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYI. 3HaUE€HUE TEOPUU CTPOCHUSI OPTaHUYECKUX COCIUHEHUM.
Monekynspusie U CcTpyKTypHble (Qopmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKenerHas. M3omepusa. Buuabl wu3omepum: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MONEKylnax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBnenue o kinaccudukanuu opranndeckux Bemiects. [lonsTue o GyHKIIMOHATHLHON
rpynne. 'omonorus. I'omonoruueckue paael. Cuctemarnueckas HOMEHKIIATypa OpraHUYecKUX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcobOennoct W KilaccuuKalus  OpraHudyeckux  peakiuil.  OKuCIHTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX INPEBpAlllCHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuW (MIaBieHHe, OOyIJIMBaHHE U  TOPEHHE),
KOHCTPYMPOBaHUE MOJEIJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. 'oMonorudeckuii psii aakaHoB, oOmiast ¢popMmysa, HOMEHKJIATypa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMHYeCcKUe CBOWCTBA AJIKAaHOB: PEaKLMU 3aMEIIeHUs], NU30MEpPHU3aliH, JerUIpUpPOBaHUS,
IUKIU3alluy, THpOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
PaaMKaIbHOIO 3aMEILIECHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[uxnoankanpl. O6mas popmMya, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOEHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMonoruyeckuii psi aakeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYN alKeHOB, SP’-THOPHIM3aIMs aTOMHBIX opOuTaneif
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (IMc-TpaHc-) nzoMmepus. Ousznueckue
CBOICTBA aJKEHOB. XHMMHYECKHE CBOMCTBA: pPEAKLUHM IPUCOCAVHEHUS, 3aMEIICHUS B O-
MIOJIO)KEHUE TIpU JBOMHOM CBSI3M, NOJMMeEpH3aluuu U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIe peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U TPUMEHEHHUE aJIKEHOB.
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Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS U XMUMHYECKHX  CBOMCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJIKHUHOB, SP-TUOPHAN3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMM U TpUMEpHU3aluu, okucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHIIEBYIO TPOHHYIO CBsA3b. KauecTBEHHbIE peaklMM Ha TPOiHYr CBs3b. CrocoOsbl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa ¥ U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBoilcTBa apeHOB. XHMMHUYECKHUE CBOICTBa OEH30J1a U €ro rOMOJIOTOB: PEaKIMU
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE HA MpUMEpE AIKWIBHBIX paJlKajoB, KapOOKCHUIBHON, TMAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. IlonyrHele HedTsHbIe ra3sl. HedTh u e€ nmpoucxoxaenue. KameHHbIN
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnueckas cB3b MEXAY pa3IMUHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

DJEeKTPOHHOE CTPOEHUE TaJIOTCHIPOU3BOJHBIX YIJIEBOJOPOJIOB. Peakiuu 3amerieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa IEnouyd. BzaunmopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LIMHKOM. lIoHATHE O MeTalsIoOpraHn4ecKuX COECIUHEHUSX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX MpEeBpallleHud: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPMMOCTH),  KAueCTBEHHBIX  peakUui
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajusi, B3aMMOJEICTBHE aleTW/IeHa ¢ aMMHAyHbIM pPacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHApY)XEHHE YIiepo/ia U BOJOPOJa B OpPTAaHMYECKUX BEIIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IjjacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYJ
YIII€BOIOPOOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckme coeinHeHUsl.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBSI3UM MeXIy
MOJIEKYJIaMH ~ CIIUPTOB. XHUMHUYECKHE CBOMCTBA: peaklUMM 3aMELeHHUs, JerujapaTaiuu,
OKHCJIEHHUS, B3aUMOJEICTBUE C OPrAaHUUYECKUMHU U HEOPraHMUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JleicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeEJIOBEKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.
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[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakuii HykJIeopuIbHOTO 3amerenus. JleiicTBue Ha opranu3M denoBeka. CrocoOb! MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MonydeHus W NpUMeHeHune (eHona.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJErubl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUS M HOMEHKJIarypa. PU3MyecKue CBOMCTBA ajbJETMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OnHOOCHOBHBIE TpeJeNibHbIE KapOOHOBbIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KUCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMCTBa, peakuus STepUPHUKAIUHU, PEaKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08as KHCIOTHL. CrocoOsl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psa, obmas Gopmyna, uzoMepuss ¥ HOMEHKIATYpa.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
nienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJAEPIKAIINX OCTATKU HEMPEIEIbHBIX )KHUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, X MOFOIIEE ACHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ie30KcHpuOo3a.
dusnyeckue CBOMCTBA U HaxoxiacHue B npuponue. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbAETMIHON TIpYII, CIOHUPTOBOE U
MOJIOUHOKHCIOE OpoxeHue. IIpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuiel: caxapo3a, MajabTo3a U JlakTo3a. BoccraHaBnuparomue u
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['maponus aucaxapujaoB. HaxoxneHue B mpupoje u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJIMKOT€Ha U Leuitofo3pl. (PDui3nyeckue CBOMCTBA Kpaxmaia M IIeJUTHOIO3BL.
XUMHYECKUE CBOWCTBA Kpaxmalia: THAPOJIM3, KAaYECTBEHHAs PEaKIUs C HOJOM. XHUMHUYECKHE
CBOWCTBA IEJUTIOJIO3BL: THAPOIIH3, MOTydeHHe 3(pHUpoB 1eu1to03bl. IIoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCcrepuMEHTAIbHBIE METOJbl M3YyYEHHUS BELIECTB U UX IPEBpAIllEHUI: pacTBOPUMOCTH
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOJACWCTBHE JTAHOJNA C HATPUEM, OKHUCIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEpUaIoB), KAUECTBEHHbIE PEaKlUU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumoneicTBue Kpaxmana C HMOJIOM, PEIICHUE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUECKUe; MepBUYHbIC, BTOPUYHBIE U TpeTHYHble. CTpOCHUE MOJIEKYIL,
oOmas ¢opMmyina, u3oMepus, HOMEHKJIATypa U (pu3nMveckre CBOWCTBA. XUMHUYECKOE CBOMICTBa
anrM(aTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACHUCTBHE MEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMaTtuyeckoro psjaa. CtpoeHue anwivHa. BzaumHoe
BIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennple peakuun Ha aHwinH. CrocOOBl MONydeHHsS] W TMPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [losydueHne aHwIMHA U3 HUTPOOEH3071a.

AmMuHokucinotel. Homenknarypa u  uszomepus. OThenbHblE TPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
oOpa3oBaHHe NENTUAHOMN CBsA3M. bruonornueckoe 3HaueHMe aMUHOKHUCIOT. CHHTE3 M TMIIPOJIU3
MENTHIOB.

benku kak mpuponnsle monumepbl. [lepBuuHasi, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCIEpUMEHTAJIBHBIE METOABl M3YYEHHs BEIECTB M MX IPEBPALLEHUI: pacTBOpEHHUE
0enKOB B BOJIE, IeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMosIeKyISIPHBIC COCAUHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEMHEHUI — MOJMMEPU3aIIis U MOJIMKOHCHCAIINS.

[TonmumepHbIe MaTepHabl. [Inactmaccel (mosnmaTUIIEH, MIOJIMIIPOTINJIEH,
HOJMBUHUIIXJIOPHU]I, MOJUCTUPOT, HNOJMMETUIIMETaKpUJIaT, MOJIMKapOOHATHI,
nosua THIeHTepedTanar). YTunuzauus u nepepadoTKa MiacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJIMMEpHI, OMopa3zinaraeMble OJIUMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MpEBpAlllEHU: 03HAKOMIICHUE C
oOpa3liaMd TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3a1aun.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOIYKTOB pEaKIMU U/UITH UCXOAHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOUH (HOpMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMNCTB WM CIIOCOOOB MOJIy4YEHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanmzanus MexnpeaMeTHbIX CBA3EH NMPU M3YYEHUU opraHndeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX IMOHSATHH, TaKk U
MOHSATUM, TPUHATHIX B OT/EIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHATHS: SBJICHHWE, HAaydHBIH (DaKT, TUIMOTE3a, TCOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIICCTBA, (PU3NUYCCKUEC BEITHYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJIEBOIBI, dKUPBI, HYKJICUHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpacdusi: mose3Hble HCKOMAaeMble, TOTLIHBO.

TexHoNOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMMHU.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anemMenT. M3oronsl. CTpoeHHE 3JEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTMUECKHE YPOBHM U TOIYPOBHH. ATOMHBIE
opoutanu. Knaccudukaiys XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacmpenesnenue
DIIEKTPOHOB TIO AaTOMHBIM OpOUTAIsIM. DIEKTPOHHBIE KOH(QUTYpAllUd AaTOMOB JIIEMEHTOB
NEpPBOro—4eTBEPTOrO0 MEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHHUH, JIIEKTPOHHbIE
KOH(UTypaluu HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonuueckuin 3akoH u Ilepuomnueckas cucremMa XumMuyeckux a3emMeHToB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoanueckoil cHCTEMBI XUMHUUYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBIX M CIIOHBIX BEIIECTB MO TPYIIaM U
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menzaeneena.

XuMuueckasi CBsI3b. BUIbI XMMHYECKOW CBSI3M: KOBAJECHTHAs, MOHHAs, METaJUIMYECKasl.
Mexannu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHeprus



U JuinHa CBA3U. [[oaspHOCTH, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOU CBA3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MEXMOIEKYISIPHBIE B3aUMOACUCTBUS.

BanenTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUYECKHM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBineHne O KOMIUIEKCHBIX coeauHeHHsX. CocTaB KOMIUIEKCHOTO — HMOHA!
KOMILJIEKCOOOpa3oBarennb, JUTaHAbl. 3HAYeHHWE KOMIUICKCHBIX coefauHeHuil. llonstHe o
KOOPJIMHALIMOHHON XHUMUH.

BemectBa MOJEKYISPHOTO M HEMOJEKYJSIPHOTO CTPOE€HHUS. THIbl KPUCTAIIMYECKUX
pem€ToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonsTne 0 nucnepcHbIX cuctemax. Mertunuble pacTtBopsl. [IpeacraBinenue 0 KOJIIOUIHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIIGHTpAIlMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MOJIsSIpHAas ~ KOHUEHTpanus. HacellleHHble ¥ HEHaChIEHHBIE  PaCcTBOPHI,
pactBopuMoOcTh. Kpucraimoruaparsl.

Knaccugukanuss 1 HOMEHKJIATypa HEOPTaHUYECKHUX BEIIECTB. TpUBHAIbHBIC HA3BaHUS
OTJIEJIbHBIX NPEJCTAaBUTEICH HEOPraHUUECKUX BELIECTB.

Knaccudukanus XuMHYECKUX PEeaKIHii B HEOPraHUIeCKOW U OPraHMYeCcKOi XUMHUU. 3aKOH
COXPAHEHHUsI MacChl BELIECTB; 3aKOH COXPAHEHMUS W IPEBPAILLEHUs 3HEPTUU IPU XUMHUYECKHX
peakmusix. TeruoBsie 3 PeKTh XUMHUECKUX peakunii. TepMOXUMUYECKHe YpaBHEHHUS.

CKopoCTh XUMHUYECKON peakIny, €€ 3aBUCUMOCTh OT Pa3iNyuHbIX (akTopoB. ['oMoreHHbIE
U reTeporeHHble peakunu. Katanus u kataam3aropsl.

O6parumble U  HeoOpaTUMBbIE peakIMu. XUMHUYecKoe paBHoBecue. KoHcTaHTa
XUMHYECKOr0 paBHOBecHs. (DaKTOphI, BIMSIOLIME HAa IOJOKECHUE XHMHYECKOIO pPaBHOBECHS:
TEeMIIepaTypa, IaBJICHWE M KOHLEHTpAlUU BEIECTB, y4yacTBYIOLIMX B peakuuu. [Ipunuun Jle
[TaTtense.

OnekrponauTuueckas auccouuanus. CuiabHble U ciabble  2eKTposuThl. CTeneHb
nuccormaiuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHWTpasibHas, mienovyHas. BogopoaHbii
nokasarenb (PH) pactBopa. I'maponus coneil. Peakiuu nonnoro ooMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. CreneHb OKucieHus. OKHUCIUTENs WU
BOCCTAaHOBUTENb. [Ipomeccel OKHMCIEHHsT M BOCCTAHOBJIECHUWS. BaKHEWIIME OKUCIUTENH U
BOCCTaHOBUTENHU. MeTO/| 31IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: pa3JIoKEHHE
MEepOKCUJa BOJOPOJAa B MPHUCYTCTBUM KaTalIM3aTOpa, MOJEIM KPUCTAIMYECKHX PEIIETOK,
IPOBEJCHUE peakui MOHHOrO OOMEHa, OIpeleleHUe Cpeabl pacTBOPOB C IOMOIIbIO
WHAMKATOPOB, U3yYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTb XMMMUYECKOH PEeaKIuu U
MI0JIO’KEHNE XUMHUYECKOTO PAaBHOBECHSL.

Heopranuveckasi Xumus.

ITonoxenne HemerawioB B Ilepmoandeckoil cucreMe XuMHUYecKHx 3yeMmeHtos [[.I.
MenneneeBa U OCOOCHHOCTH CTPOEHHMS MX aToMoB. DU3NYECKHME CBOIICTBA HEMETAJUIOB.
ANnoTponusi HeMeTaJuIoB (Ha MpuMepe KUCIIopoJia, cepbl, ocdopa u yriaepoaa).

Bonopoa. Ilonydyenue, ¢pusnueckue ¥ XMMHUYECKHE CBOMCTBA: peaklMU C METaUIaMU U
HEMeTaJllIaMH, BOCCTAaHOBUTEbHbBIE CBOMCTBA. [ MapHabl. TOMIIMBHBIE JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoae, cnocoObl moiaydeHus, Gu3NYecKue U XUMHUYECKHe
cBoiicTBa. ['amoreHoBoOpoAbl. BakHelIue KHUCIOPOACOAEpXKAIUME COEAUHEHUS TaJIOrEHOB.
JlaGopaTopHble U MPOMBIIIICHHBIE CIIOCOOBI MOTY4YeHHUs TajloreHoB. [IpuMeHeHue rajloreHoB u
UX COEINHEHHUI.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
dusnueckue M XUMHYECKHME CBOWCTBA M TNPUMEHEHHE KHUclopona U o30HAa. OKCUabl H
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTIOTHI U uX coiu. OCOOCHHOCTH CBOKMCTB CEepHOW KHCIOTHL. I[IpumeHeHHWe cepbl U €&
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (U3NUEeCKHe U XHUMHUYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeAMHEHU. A30THbBIC
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yI0O0peHHUS.

Yriepon, HaxoXIeHHE B TpuUpoje. AJOTponHble Moaudpukanuu. Du3ndecKue Wu
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiau. AKTUBHPOBAHHBIA Yroib, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIEPOJIOM, M €T0 COSAMHEHUI.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(l1V), kpeMHUEBas KHCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHHUs U ero
coequHeHuil. CTEKII0, €ro MOJy4YeHNe, BHIIBI CTEKIIA.

[Tonoxxenne metaisos B [lepuonnueckoil cucreMe XUMUYECKUX 37€MEHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue pu3nyecKkue cBOMCTBA METAJLIOB.
[IpumeHneHue MeTaIIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMHUYCCKHA PsI  HampsDKeHWH MeTtayioB. OOmmMe CrnocoObl  MOJyYeHUs
METAJUIOB: THAPOMETAILTYPTHS, MUPOMETAILUTYPT U, dIeKTpoMeTauTyprusi. [loHsTHe 0 KOppo3un
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapakrepuctuka metamuioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuil u kanuii: nonydyenue, pusndyeckue U XMMHUUECKHE CBOWCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCTMHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoit cUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii ¥ KanblMii: mModydeHue, (QU3WYecKue U XHUMHUYECKHE CBOWCTBA,
IIPUMEHEHHE IPOCTHIX BEIECTB U X coenHeHul. JKECTKOCTh BOJIbI U CLIOCOOBI €€ YCTpaHEHUSI.

AJNIOMHHHI: TIOJy4YeHHE, (U3UUECKUe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIleCTBA M €ro COeAMHEHUH. AM(pOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6mass xapakTepucTuka MeTauioB mnoOouHbix mnoarpynmn (b-rpynm) Ilepuoauueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.

dusnuecKkue U XUMHUYECKHE CBOMCTBA XpoMa M ero coetuHeHu. OKCHIIBI M THIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl u aUXpoMarhbl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[Tonmy4yeHnue u npuMEeHEHUE Xpoma.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHuid. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIIUTENbHBIE CBOWCTBA.



DuU3nYeCcKne U XUMUYECKHE CBOMCTBA Kejle3a U ero coeAnHeHnil. OKCUIbI, TUAPOKCUIBI U
comu xxkene3a(ll) u xxeneza(lll). [Tonmyuenue u npuMeHEHHE kKele3a U ero CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOIicTBa. AMGoOTepHbIe CBOIICTBA OKCHAA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKIMKU «MeTalibl M CIUIaBbl», B3aMMOJECHCTBUE ILIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJA M KaTUOHBI METAJIJIOB, B3aUMOJIEUCTBUE THMAPOKCHUJIOB aJIOMHHHS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUE SKCIEPUMEHTANBHBIX 3aa4 10 TeMaM «l'anoreHsi»,
«Cepa u e€ coenuHEHHS», «A30T U Gochop U UX COeTUHEHUD», «MeTaluIbl TIaBHBIX MOATPYII,
«MeTaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoMa). [IpoMbliineHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nociueacTBus. Posb Xumun B 00€CIIeYeHIHN SHEPTeTHIECKON OE30ITaCHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBbIE cpencTBa. [IpaBuiia uCMonb30BaHUA
JIEKApCTBEHHBIX IpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

X¥MHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBku. Ponb xuMuu B oOecrieueHun
MUINEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCEAHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérter: mMaccel BemiecTBa WM 00bEMa Ta3oB MO WM3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLUU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIeCTBA) IMPOJYKTOB pPEAKIMH, €CIU OJHO U3 BEIIECTB MMEEeT NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa PEaKIUU, €Cd OJHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C
onpeAeN€HHOM MacCOBOM JIOJIEd PAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOMM W MOJISIPHOU
KOHIIGHTpAIlMd BEIECTBA B PAcCTBOpPE, JOJM BBIXOJa TMPOJAYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MOYKHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK Y MOHATUM, IPUHATHIX B OTAEJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO [IUKIIA.



OO0me ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DAaKT, THUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KIacCu(UKAUs, TEePUOIUIHOCTh, HAOIIOJEHUE, W3MEpPECHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHUDP, MaKpOMHUP, aTOM, d3JEKTPOH, IPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: knetka, opraHm3M, OJKocucTtema, Ouocdepa, MeTadoIuM3M, Makpo- H
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpaduisi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SHUCTBEHHOE ITPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBILUIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJIEKTPOHHAS! TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

B coorBercTBHM C CUCTCMHO-ACATCIBHOCTHBIM IOAXOAOM B CTPYKTYPEC JHMYHOCTHBIX
pe3yJIbTaTOB OCBOEHMs INpeaMmeTa «XHUMHs» HAa YPOBHE CpEJHEro oouiero ooOpazoBaHus
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUNCKOM IpakJaHCKON
UJIEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENENICHUIO;
HaJIMYyue MOTHUBALlMM K  OOY4YEHHMIO; TOTOBHOCTH UM  CIOCOOHOCTb  OOyYaromuxcs
PYKOBOACTBOBATHCA MNPHUHATBIMH B O6HIGCTB€ npaBujiaMM W HOpMaMH IOBCACHUA; HAJIUYUC
IPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYphl; CIIOCOOHOCTh CTaBUTh L€ U CTPOUTH >KU3HEHHBIE
TUIaHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAaMeTa «XUMHUS» OTPa)karoT CPOPMUPOBAHHOCTD
OTbITa [MO3HABATEIBHON U MPAKTUYECKOM JEeATENIbHOCTH 00yUaroluXcs B MPOIecce peann3auu
00pa30BaTeNbHON JAEATEIbHOCTH.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCThH
OTbITa [TO3HABATEIBHON U MPAKTUUECKOHN JEATENIbHOCTH 00YYarOIIMXCsl B MIPOLIECCEe peau3alun
00pa30BaTeNbHOM 1eATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 003aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

MNpEaACTAaBIICHHUA O COINMUAJIBHBIX HOpMax W IIpaBUIaX MEXKINYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
pPEIICHUN y‘—Ie6HI)IX M ITO3HAaBAaTCJIbHBIX 3a7a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYrUX
IIpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOH NesTEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

10



LEHHOCTHOTO OTHOILUEHUS K HCTOPUYECKOMY M HAay4YHOMY HACJIEAMI OTEYECTBEHHOM
XUMUU;

YBa)KEHHsSI K MpPOIlecCy TBOpYECTBA B 00JACTH TEOPUH U TPAKTUUECKOTO MPUIIOKECHHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh Pe3ylbTaT HAJUTENbHbIX HAOIIOACHUIA,
KPOHNOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSSHHOT'O TPY/1a YYEHBIX U MPAKTHUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJIyYEHHH M IOCIEAYIOLIEM aHalu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBEICHHS;

CIIOCOOHOCTH OLICHMBAaTb CHUTYallud, CBA3aHHbIE C XHUMUYECKUMH SIBJICHUSIMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE IOBEJEHUE W IOCTYIKM CBOMX TOBApUUIIEH C MNO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U C Y4ETOM OCO3HAHUS NOCIEACTBUN TOCTYIIKOB;

4) dopMupoBanus KyJbTYpPbl 310POBbS:

MOHMMAaHUSA LIEHHOCTEH 3J0pOBOrO M 0Oe30macHoro oOpasza >KHM3HHU, HEOOXOJUMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIIO/IEHHsI TIpaBHII OE€30MacHOr0 OOpaIIeHUs] C BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HHU, B TPYIOBOU 1€ TEINbHOCTH;

MOHMMAHUA LEHHOCTH TMpPaBWJI HWHAUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOACH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS alKOTOJIs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEIOBATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pELIEHUU MPaKTUYECKHX 3a/ad COLUaIbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY HM3Y4eHHIO MpodeccHil pa3iuyHOro poja, B TOM YHUCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYY, JIOASM TpyJla U pe3yibTaTaM TPYAOBOHl 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOpUH OOpa30OBaHMs,
Oyaymeit mpodeccun U pealu3aluy COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11eCcTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11e1eCO00Pa3HOro OTHOLIEHUS K MPUPOJIE KaK MCTOUHUKY CYIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbI;

0CO3HAHMsI HEOOXOIMMOCTH HCIOJIB30BAHUS TOCTHIKEHUN XUMHHU JJIsl peIlIEHHs] BOIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNUS;

aKTUBHOTO HENPHUATHS NEHCTBHUI, MPUHOCSIIMX Bpel OKpYXarolled NmpupoaHOMl cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEIACTBUS MpPeaIpPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
NEeSTEIbHOCTH  DKOJIOTUYECKOW  HAlpaBJIC€HHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
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[I03HABATEIBHOM, KOMMYHUKAaTUBHON M COLIMATIBHON MPAKTUKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAyKu U
00I11eCTBEHHOM MPaKTUKY;

NOHMMAaHH CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO NPEACTABICHUS 00 OKpYyXKaroIeM
MHUpPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHUM INPHUPOAHBIX 3aKOHOMEPHOCTEH WU
peLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XUMHH JJIsi COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BAXHOH POJIM B CO3/IaHUHM HOBOW 0a3bpl MaTepHaIbHOU
KYJBTYpPBI, B PEIIEHUH IN100aIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHSI YEIOBEUECTBA — CHIPEBO,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM 0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCTIeYeHNN YCIIOBHH YCIIEIIHOTO TPY/a U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YiIeHa
00I11eCTBa;

€CTECTBCHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHMS CYIIHOCTHM METOJOB IIO3HAHMI,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIUMX B HEM H3MEHEHUH,
YMEHMSI Jie1aTh 000CHOBAHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAyYHBIX ()aKTOB M UMEIOIIMXCS JAHHbIX
C LIEJIBIO NTOJIYYE€HHUSl JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUSX;

MHTEpeca K IT0O3HAHUIO, UCCIIE0BATENbCKOM ACSITEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax mpodeccHoHaTbHON
JEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS! MPOTrpaMMbl MO XMMHMHM Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BKIFOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIUXCS MEXAUCHUILTHHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUHbIe TIOHATHS, OTPAKAIOIIHME [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJI0B IIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLEeCC, CUCTEMA, Hay4HbI (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

yYHUBEpCaJbHbIE  yueOHble  JeWCTBUS  (TMO3HABaTeNbHbIE,  KOMMYHHKAaTHBHBIE,
perynatuBHble), oOecneunBatoniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;

CHOCOOHOCTh ~ OOYYalOLIMXCS ~ HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHBEpCalbHble y4yeOHbIe AECWCTBUS B IO3HABATEIbHOH U
COIIMAIbHON IPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4e€OHBIMU

MMO3HABATCIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIIATUBHBIMHA JEUCTBUSIMU.
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ITo3HaBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIe NelCTBHUS

1) 6a30Bble JIOTHYeCKHUE TeCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh Ipo0JieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEAENATh LEIU JEATEIbHOCTH, 3ajaBasl NapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENISMU;

UCIOJIb30BaTh NP OCBOECHUHU 3HAHUN TNPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIAThH
XapakTepHble MpHU3HAKM MOHATHUM M yCTaHABIMBaTb MUX B3aUMOCBS3b, MHCIOJIb30BATh
COOTBETCTBYIOIIUE MTOHITUS AJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIacCU(UKALIUHI BEIIECTB U XUMHUUECKUX PEAKIINM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIE, JIEIyKTHBHbIE, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUSI B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHATHh B MPOLIECCe MO3HAHUS MCIIOJIb3YEMble B XUMHUHU CUMBOJIUYECKUE (3HAKOBBIE)
MO/JIeIH, IPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHbIE MOJIECIbHBIE MPEICTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEaKLUil;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAaHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUSA M NPOBEACHMSI YUECHHUUECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0aTh 32 XOJOM IpOIlecca, CaMOCTOSTENIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (opMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETaHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOAOB [TO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKAaX HHGpopManuu (HaAy4HO-TIOMYJSIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHUs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NpU IOHCKE M OTOOpe
uHpopManu, He0OXOAUMOM ISl BBITOJIHEHHSI YU€OHBIX 3a7ay ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIHUIbI, PUCYHKH U JPYTHE);
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UCTIONB30BAaTh HAYYHBIM S3bIK B KAueCTBE CpEICTBa NpH paboTe ¢ XHUMHUYECKOM
uHpoOpMaLKell: MPUMEHATh MEXIpeIMeTHble ((U3NUYecKue M MaTeMaTHYeCKUe) 3HAKd U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATIAJHOCTH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble aelCcTBUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYXKTaeMOM TeMbI B XOJI€ TUAajIora H/WIN JUCKYCCHH,
BBICKA3bIBaTh UieH, GOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTENIHHO BBIITOJIHEHUS
peJI0KEHHON 3a1auH;

BBICTYNIATh C MpPE3EHTAlUeN pe3ybTaTOB IO3HABATEIbHOU AESTENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIK COBMECTHO CO CBEPCTHUKAMU TP  BBIIOJIHEHUH XHUMHUYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOH pabOThI IO WCCIICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro MpoekTa, U (POpMyIHpOBaTh BBIBOJBI O pPe3yjibTaTaM IMPOBEIEHHBIX
MCCJICIOBAHUM MyTEM COTTIACOBAHUS MO3ULIUI B X0€ 00CYXK/IeHUS U OOMEHAa MHCHUSIMH.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBIC y'leﬁﬂble JelcTBHUA:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYILECTBIATh CBOIO IIO3HABATEJIBHYIO JNEATEIbHOCTb,
ompezernsist e€ Lenu U 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTU KOPPEKTHPOBAThH
npeJyiaraeMplii alropuT™M JAEUCTBUN IPU BHIIOJHEHUM Y4EOHBIX M HCCIIEI0BATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM MOJy4YeHHUs] HOBBIX 3HAHUH O
BEUIECTBAX M XMMHUYECKHX PEAKIMAX; OCYLIECTBIIATH CAMOKOHTPOJb JEATEIBHOCTH HA OCHOBE
caMOaHaln3a U CAMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI [0 XMMHUU Ha YriayOnE€HHOM ypOBHE Ha
YPOBHE CpeHEero OOIIero oOpa3oBaHUsl BKIIOUAIOT crenuuyYecKkue I y4eOHOro mpeaMera
«XUMHS» HaydHbIE 3HAHUS, YMEHHS U CHOCOOBI JIEHCTBUHN MO OCBOEHUIO, MUHTEPIpETAINH U
npeoOpa3oBaHUI0 3HAHHM, BUJBI IESTEIBHOCTH MO0 MOIYYEHHUI0 HOBOTO 3HAHUS M MPUMEHEHUIO
3HaHUU B PAa3IIMYHBIX y‘l€6HI>IX CUTyallusaX, a TAaKKC B PCAJbHBIX XW3HCHHBIX CHUTYyallUAX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 1o XMMHHU MPEAMCTHBIC PE3YJbTaTbl IMPEACTABJICHBI I10
rojiaM U3y4eHusl.

10 KJIACC

IIpenMeTHbIE pe3ysIbTaThl OCBOEHUA Kypca «OpraHudecKkast XuMUs OTPakaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYCHHH OPTaHUYECKOW XHMHH B
CUCTEME €CTECTBEHHBIX HAayK M €€ POJH B 00ECIIeUeHUN YCTOMYMBOTO Pa3BUTHsI YEIIOBEUECTBA B
pEeIIeHUH MPOOJIEM JKOJIOTHYECKOW, IHEPreTHUYECKON M THUIIEBOM 0€30MacHOCTH, B Pa3BUTHHU
MEJUIIMHBI, CO3JaHUMM HOBBIX MaTE€pPHAlOB, HOBBIX HCTOYHHKOB JHEPrUH, B OOECICUECHUU
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paloHaIbHOTO MPUPOIONOIL30BaHMS, B (DOPMUPOBAHUNM MHUPOBO33PEHUS U OOLIEH KYIbTYpbI
YeJOBEKa, a TaKKe HSKOJOIMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
MIPUPOJHOM CpeLIE;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollue
HNOHATHS — XUMHYECKUIl 3JIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
ATOMHBIE OpOWTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHSI aTOMa, THOPHUIU3AlUS aTOMHBIX
opOuTanel, HMOH, MOJIEKYJA, BaJEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTEIEHb OKHUCIICHUS,
XUMHUYECKasi CBs3b, MOJIb, MOJISIpHAasT Macca, MOJIAPHBIA O00BEM, YIJIEPOIHBIM CKEJET,
byHKIMOHAIbHAS TpYIIa, pajuKal, CTPYKTypHble (opmysbl (pa3BEpHYTHIE, COKpAIIEHHEBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHass W MPOCTPAHCTBEHHAas (reoMEeTpUYecKasi, ONTHUYECKas),
M30MEPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOIOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpraHUYECKHUEe COCIMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE
COCIMHEHUS; TeOpuH, 3aKoHbl (mepuoanueckuii 3akoH [I. M. MenpaeneeBa, Teopusi CTpoeHUs
opranvueckux BemectB A. M. byriepoBa, 3aKOH COXpaHEHHsT MacChbl BEILECTB, 3aKOH
COXpaHEHHMsI W TPEBPAIICHUS DJHEPTUU TMPH XUMHYECKHX pEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIe)kKallie B OCHOBE MOHHUMAaHUS
OPUYMHHOCTA U CHCTEMHOCTH XHMHYECKHMX SBJICHMI, TMPEACTaBICHUS O MEXaHHU3Max
XUMUYECKHX pEaKIui, TEePMOJUHAMUYCCKMX ¢ KHHETHYCCKUX 3aKOHOMEPHOCTAX  HX
MPOTEKAHUsS, O B3aWMMHOM BJIMSIHUM aTOMOB W TPYIII aTOMOB B MOJIEKYJlaX (MHIYKTUBHBIN U
Me3oMepHbIi 3 dekTsi, opueHTanThl | 1 Il pona); dakrosornyeckue CBEICHHS O CBOWMCTBAX,
cocTaBe, OJyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUHU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YeJIOBEKa, OOIMX HAYYHBIX TNPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (HA MPUMEPE MPOU3BOACTBA METAHOJIA, IEPEepPadOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHHUIA: BBISABIIATh XapaKTepHbIe MPU3HAKU MOHATUN, YCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOILIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHHUH:

UCIIOJIb30BAaTh XUMHUECKYI0 CUMBOJIMKY JUISI COCTABJICHHSI MOJIEKYISPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKENIETHBIX) (POPMYIT OpraHUYEeCKHX BEIIECTB;

COCTAaBIIAITh YPaBHEHUS XUMHUYECKMX pEAaKUMH W  pacKpbiBaTh WX CYIIHOCTB:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIUN IOCPEICTBOM COCTABJIECHUS  AJIEKTPOHHOIO
OamaHca ATHX peakUuid, peakiuii HMOHHOTO oOMeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

W3rOTaBIMBATh MOJETH MOJIEKYJ OPraHMYeCKHWX BEHIECTB /IS HJUTIOCTPALMU  HX
XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUH: yCTaHABINBATh MPUHAJICKHOCTh U3YUEHHBIX OpraHHUYeCKUX
BEIIIECTB 0 X COCTaBY M CTPOEHUIO K ONpEeAeNEHHOMY KJIacCy/TpyIiie COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucteMarndeckoir HomeHkinarype (IUPAC) u npuBoauTh TpUBHAIHHBIE HA3BAHUS
JUISL  OTAETBHBIX TPEJCTaBUTENIe OpPraHWYeCKUX BELIECTB (STWJIEH, AaleTHJIEH, TOIyoll,
TJIMLEPUH, DJTUJICHTINKONb, (eHon, QopManbaerua, amneTanbIeru, areToH, MypaBbUHAas
KHCTIOTa, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEWMHOBAs, MAJIbMHUTHUHOBAS KHCJIOTHI, TIUIUH,
aJIaHWH, MaJIbT03a, (PPYKTO3a, AaHWINH, TUBUHIII, H30IPEH, XJIOPOTIPEH, CTHPOI H JPYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACNATh BUA XWMHUYECKOW CBSI3M B OPTaHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBS3b);

15



c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH TMOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XMMUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENICH PAa3IUYHBIX KJIACCOB OPraHUYECKUX BEUIECTB:
AJIKaHOB, LHMKJIOAJIKAHOB, AJKEHOB, aJKaJWCHOB, aJKHHOB, APOMATUYECKUX YIJIEBOAOPOJIOB,
CIHPTOB, AIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOECIUHEHUN U aMUHOB, AMUHOKHCIIOT, OETIKOB, YIJIEBOAOB (MOHO-, IU- U MOJHCAXaPUIIOB),
WUIFOCTPUPOBATh TE€HETHYECKYH) CBSI3b MEXKIYy HUMHU YpPAaBHEHHUSIMU COOTBETCTBYIOIIHUX
XUMHUYECKHX PEAKIUi ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYIT,;

c(OPMHPOBAHHOCTh yMEHHUS TIOATBEP)KIATh HA KOHKPETHBIX MPHUMEPAaX XapakTep
3aBHCUMOCTH PEaKLIMOHHON CIOCOOHOCTH OpPraHMYeCKUX COCAMHEHWH OT KpPAaTHOCTHU M THUIIA
KOBaJICHTHOM CBSI3U (O- U T-CBSA3M), B3AMMHOT'O BJIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YIJIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MmepepadoTKH W MPAKTUYECKOE NMPUMEHEHHUE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh BJAJICHUS CHUCTEMOM 3HAHUN O ECTECTBEHHO-HAYYHBIX METOJaxX
NO3HAHUS — HAONIOJIEHUU, W3MEPEHUH, MOJEIMPOBAHUH, OHKCHEPUMEHTE (pEaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHATh ITH 3HAHMS,;

c(OpPMHUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIC  OMNEPALMU  MBICIUTEIHLHOU
NESTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOIIECHHE, CHUCTEMATH3aIUIO, BBISIBICHUE
IPUYMHHO-CJIEICTBEHHBIX CBA3EH — /JI U3yUEHUs CBOMCTB BELLIECTB M XUMUYECKUX PEaKLU;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMHU U
MPEJCTaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojee OCO3HAHHOTO
MOHUMAaHUS CYIIHOCTU MaTe€pUalbHOTO €IMHCTBA MHPA, UCIOJIb30BAaTh CUCTEMHBIE 3HAHUS 110
OpraHMYECKON XMMHUU JJi1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHUI, UMEIOIUX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHUPOBAHHOCTh YMEHMH: MPOBOAUTH PACUYETHI IO XMMHUYECKMM (opMmyraMm U
YPaBHEHMSIM XUMHUYECKUX pEeaKIHil C HCIOJIb30BaHMEM (PU3MUYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO0 HAXOXACHUI0O XMMHUECKON (hOpMyIbl BellecTBa 1O M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3MPOBAThH, AaHAIW3UPOBATh M OLIEHUBATH C MO3MIUI
HKOJIOTMUYECKON O€30MacHOCTH MOCHEACTBHSI OBITOBOW M MPOU3BOJACTBEHHOW JEATEIbHOCTU
YEJIOBEKa, CBSI3aHHOM C TepepabOTKON BEIIECTB, HCIOJIb30BATh TOJYyUYEHHbIE 3HAHUS IS
MPUHSITUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSX, CBI3aHHBIX C XUMHUEIH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUI
AKCIEPUMEHT (IIOJTyYeHHE U U3yYEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIJIEBOJOPOAOB PA3NMYHBIX KJIACCOB W KHUCJIOPOJACOAEPKAIUX OPTraHWYECKHX BEIECTB,
pelIeHre OSKCIEePUMEHTAIBHBIX 3a/Jad [0 pPAcllO3HABAaHMIO OPraHWYECKUX BEIIECTB) C
coOio/ieHeM TpaBuil  Oe3omacHOro  oOpallieHHss ¢ BeUIeCTBaMH U JIAOOPAaTOPHBIM
o0opysnoBaHueM, (QOpMyIUpOBaTh LENb HCCIENOBaHUS, MPEACTABIATh B pa3ludyHoON ¢dopme
pe3ynbTaThl SKCIEPUMEHTA, AaHAJTIM3UPOBATH U OLIECHUBAThH UX JIOCTOBEPHOCTS;

c(OpPMHPOBAHHOCTH YMEHHIA:
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coOJI01aTh MpaBWia AKOJOTHYECKH IE€JI€CO00Pa3HOTO TOBEACHHS B OBITY U TPYIOBOM
JEATEIIBHOCTH B IEJIAX COXPAHEHUS CBOErO 370pOBbs, OKPYXAlOLleW HNPUPOAHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HABaTh OIIACHOCTb TOKCHUYECKOI'O ICHCTBHS HA JKHUBBIE OPraHU3MbI ONPEIECIEHHBIX
OpPraHMYECKUX BEIIECTB, NOHUMas cMbIci nokasaress [1/K;

aHATM3UPOBaTh  LIEJIECOOOPAa3HOCTh  MPUMEHEHHS  OPraHWYECKMX  BEIIECTB B
HNPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHUS] COOTHOILICHUS PUCK-TI0JIB3a;

Cc(OPMHPOBAHHOCTE YMEHMH: OCYLIECTBJIATH LEJICHANPABIECHHBIH IOMCK XMMHUYECKOH
MHGOpPMALlUU B Pa3IMYHBIX MUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JUTeparypa, CpeicTBa
mMaccoBoi uMH(popmauuu, VHTEpHET W Jpyrue), KPUTUYECKH aHATU3UPOBATh XHMHUYECKYIO
uHpOopMalnio, epepadarpiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C TMOCTABICHHON y4eOHOU
3a7a4en.

11 KUIIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeOopraHudecKas XUMHDY
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh MPEICTABICHUNA: O MAaTEpUAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
U II03HABAa€MOCTHU SIBJICHUM NPUPOIBI, O MECTE U 3HAYCHHM XMMHHM B CHUCTEME €CTECTBEHHBIX
HayK U e€ poJ B 00ECIIEYCHNUH YCTOWYMBOTO PAa3BHUTHUS, B PEHICHUHU MPOOJIEM IKOJOTHUECKOM,
DHEPreTUYECKOM W THIIEBOW OE30MacCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuajoB,  HOBBIX  MCTOYHHMKOB  SHEprMM, B  OOECHEYEHUH  palMOHAIBLHOI'O
IPUPOIONOIIB30BaHUSA, B JOPMUPOBAHUN MUPOBO33PEHUS U 00ILEel KYIbTYyphl YeNIOBEKa, a TAKKE
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0pPOBBIO M IIPHPOTHON CPEE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI, JJIEKTPOHHAsA 000JI0YKa aToMa, S-
, p-, d-aroMHBIe OpOHMTAI, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aTOMa, TMOPHIM3ALMs
aTOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJEHTHOCTb, AJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJICGHTHAas, HWOHHAas, METaJUIMYecKasi, BOJOPOAHA),
KPUCTAJIJIMYECKAsT PEIIETKA, XUMHUYECKas PEAaKLUs, PacTBOP, AJIEKTPOJIUTHI, HEJIEKTPOJIUTHI,
NIEKTPOJINTUYECKAsT ~ AMCCOLMALNS, CTENEeHb JUCCOLMALMM, BOAOPOIHBIM  II0Ka3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBOHM 3(h(PEKT XMMHUUECKON peakliuy, CKOPOCTh XUMHUYECKON
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpHsI DIIEKTPOJUTHYECKON
quccouuanuy, nepuoaudeckuii 3akon [[.J. MenneneeBa, 3aKk0OH COXpaHEHHUS MaccChl BEILECTB,
3aKOH COXPAaHEHMs U NPEBpAILEHUs DHEPIMM IPU XMMHYECKHX PEaKLMAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIMe B OCHOBE MOHUMAaHHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBICHHUI; COBPEMEHHBIE IPEICTABJICHHA O CTPOCHHM BELIECTBA HAa AaTOMHOM,
VMOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YpPOBHSX; IPEACTaBICHHUS O MEXaHU3Max
XUMHYECKHX peaklui, TEePMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
NpPOTEKaHHs, O XHMMHYECKOM pAaBHOBECHUH, pacTBOpax M  JUCHEPCHBIX  CHCTEMax;
(akTOJIOrHMUECKUE CBEJCHHS O CBOWMCTBAX, COCTaBe, MOJyYeHUH U 0€301MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW MAEATENbHOCTH YeJIOBEKa,
O0LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTO TPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI: BBISABIIATh XapaKTepHble MPU3HAKN MOHATUN, YCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATUSA NPH ONMCAHUU HEOPTraHMYECKHX
BELIECTB U UX NPEBPAILEHUN;
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c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJHKY JUIsl COCTaBIICHUS
dbopMyn BENIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUi, CHUCTEMATHYECKYyI0 HOMEHKIATYPY
(IUPAC) u TpuBHasibHbIC Ha3BaHHsI OT/ICIbHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
9JIEMEHTOB B COEIUHEHUSX, BUJ XUMHUYECKON CBS3HM (KOBAJIEHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAs ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCUMOCTh CBOWMCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOM PEIIETKH, OOMEHHBIM U JJOHOPHO-aKLETITOPHBIH
MeXaHHU3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSI3H;

c(OPMHPOBAHHOCTh YMEHHU: KJIACCH(PHULIMPOBATh: HEOPraHMYECKHE BEIIECTBA IO HX
COCTaBY, XMMMUYECKHUE pEaKLUU [0 PA3IUYHBIM INPU3HAKAM (YUCILYy M COCTAaBY pEarupyromux
BEIIECTB, TEIUIOBOMY J3(PQEeKTy peaklud, H3MEHEHHUIO CTENeHEeHl OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa M JIPYrHe); CaMOCTOSITENbHO BbIOMpATh OCHOBaHUS U
KPUTEPHH IS KJIacCU(UKAIIUHN N3Y9aeMbIX BEIIECTB U XUMUYECKUX PEAKIIN;

c(hOpMUPOBAHHOCTh YMEHHMsI PACKpBIBATh CMBICT Tiepuoauyeckoro 3akona [, U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh NIEKTPOHHOE CTPOECHUE aTOMOB M MOHOB
XUMHYECKHX JJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepumommueckon cucremsr JI.H.
MeneneeBa, UCNOb3Yys MOHATUS «IHEPreTUYECKUE YPOBHUY, «IHEPreTUUECKHUE MOTYPOBHUY,
«S-, p-, d-atoMHBIC OpOUTATM», «OCHOBHOE W BO30YXKIEHHOE SHEPreTHUYECKUE COCTOSHHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOMCTB XHMHYECKHX OJJEMEHTOB U HX
COEOMHEHUH 1o niepuojaM u rpynmam Ilepuoguueckoii cucremsl [. . MenaeneeBa, BaJ€eHTHbBIE
BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IIEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh YMEHHUMN: XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMHYECKHE
CBOMCTBA BEUIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBA3U
MEXy HEOPTaHHYECKMMU BEIIECTBAMHU C IIOMOILIBIO0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKHUX
peaxiuuii;

c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii MoCpeaCTBOM COCTaBJIEHHS AJIEKTPOHHOIrO OajaHca 3TUX peakluil; peakiuil HOHHOIO
oOMeHa MNyTEM COCTaBJIEHUS HX IMOJHBIX M COKpAaUIEHHBIX HOHHBIX YpaBHEHHI; peakuuil
THJIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa30BaHUS (Ha MpHUMEpe T'MIPOKCOKOMIUIEKCOB LIMHKA H
ATIOMUHMUS);

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAHHUS XUMHUYECKHX
peakiuui ¢ y4€TOM MX DHEPreTHYECKHUX XapaKTEPHUCTHK, XapaKTep HW3MEHEHHMS CKOPOCTH
XUMHUYECKON PEakIMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (DAKTOPOB, a TaKkKe XapaKTep CMeIleHUs
XUMHUYECKOTO PaBHOBECHUS TOJ1 BIUSHUEM BHEIIHUX Bo3aelicTBuil (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTepHU30BaTh XMMUUECKHUE PEaKIIUH, JIEKaIIle B OCHOBE
MPOMBIIIJIEHHOTO TIOJYyYEHHUS] CEpHOW KHUCJIOThL, aMMHaka, oOOIIMe HaydHble MPUHIIUIIBI
XUMHUYECKHX TPOMU3BOJCTB; LEI€CO0OpPa3HOCTh TNPUMEHEHUS HEOPraHWYEeCKUX BEIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHUSI PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJIQJICHHS CHCTEMOM 3HAHWI O METOJ/IaX HAyYHOTO TIO3HAHUS SIBJICHUI
Opupoabl — HaOMIOJEHHe, U3MEpEeHHe, MOJAETUPOBAaHUE, OSKCIEPUMEHT (pealbHbIi U
MBICTICHHBIN), UCTIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] MPUMEHSATHb 3TH 3HAHUS TMPHU
OKCIIEPUMEHTAJIbHOM WCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEOIINX MECTO B IPUPOAE, MPAKTHUECKON JIEATEIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;
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c(OpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPEICTaBICHUSIMA JPYTHX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JJisi 0ojliee OCO3HAHHOTO
IMOHUMaHUs MaTEPUATBHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHUS MIPOBOJIUTH PACUEThI: C UCIIOIB30BAHUEM MOHATUN «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAI[Ms»; MAcchl BellecTBa Ui 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIIUU
BEIIIECTB; TEIUIOBOTO 3(PQeKTa peaklny; 3HaYeHUsT BOJOPOJHOTO ITOKA3aTENsl PAaCTBOPOB KUCIIOT
U 1IeJouel ¢ M3BECTHOM CTENEeHbI0 TUCCOLMAluU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
MPOJIYKTa PEAKLMH, €CJIU OJHO M3 MCXOAHBIX BELIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MAacCOBOM JI0JIed pacTBOPEHHOTO BEHIECTBA WM JAaHO B HW30BITKE (MMEET MPHUMECH); 0NN
BBIXO0/Ia TPOJIYKTA PEAKIIUU; OObEMHBIX OTHOILIEHUH T'a30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (TMPOBEICHUE peakluii HOHHOTO 00OMeHa, OATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, OIPEAEICHUE CPEbl PACTBOPOB BEILIECTB C IIOMOILBI UHAUKATOPOB,
W3YYCHHUE BIUSHUS PA3IHYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIMH, peIIeHUue
SKCIIEPUMEHTANBHBIX 337au Mo TemMaMm «Mertamibs» u «HeMeramnsl») ¢ coOI0AeHHEM MpaBUil
Oe3omacHOro obOparieHus C BellecTBaMH U JabOpaToOpHBIM 000pyAdoBaHHEM, (OPMYIHUPOBATH
[eNlb  HCCICNOBAHUs, TMPEACTABIATh B Pa3NUYHONM (QopMe pe3yabTaThl OIKCIEPUMEHTA,
AHAJIU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUHN: COOII0OAATh MpaBuja MOJIb30BAHUS XUMUYECKOW MOCYIOU U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C MHCTPYKIHUSMU
[0 BBINIOJHEHUIO JA0OPATOPHBIX XHMHYECKHX OIBITOB, AKOJOTHYECKH IIesIeco00pa3HOro
MOBEJCHUSI B OBITY M TPYIAOBOM HEATEIBHOCTH B IEJISIX COXPAHEHHS CBOETO 3/J0POBbBS,
OKpY’KallIlled NPUPOJHON CpeAbl U JOCTHXKEHHS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh
ONAaCHOCTh TOKCHYECKOI'O JEHUCTBHSI HA KUBBIE OPraHU3MBbl OIPEACIEHHBIX HEOPraHUYECKHX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas W y4yeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGopMmaruu, WHTEepHET U JApyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCIOJIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yueOHOMI
3a/1a4uen.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
KoHTpo/IbHBIE IpakTnueckne (undposwie)
n/n NMPOrpamMMbl Bcero
paﬁo’r],] paﬁo’r],] 06pa303aTe.m>HLIe
pecypchl
Pasznea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 8 1 POII
bytneposa
Hroro o pasneny 8
Paznea 2. Yraesogopoasi
IIpenenpHBIC YTIEBOAOPOALI — AJIKAHEI,
2.1 pet YHICBONOPOR 5 POII
ITUKITOATKAHBI
HenpenenbHble yriieBOAOPOIbI: aTKEHBI,
2.2 PeAt YIICBOAOPOA 14 1 POLL
aJIKaINEHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBo0pobl (apeHsbl) 8 POII
[TpupoaHBIE HICTOYHHUKH YTIIEBOJAOPOIOB H UX
24 pupo YTJIEBOIOPOJ 4 PO
nepepaboTka
2.5 ["amoreHnIpon3BOIHBIE YTIEBOIOPOIOB 4 1 POII
Hroro 1o pasneny 35
3.1 Cruptel. denon 11 1 POIII
KapOoHunbpHBIE COSTUHEHUS: allbICTUIBI U
3.2 keToHbl. KapOoHoBbIe KucI0Thl. ClOKHBIE 21 1 POII

a¢upsl. XKupbr
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3.3 YrineBoabl 9 POII
Wroro no pazueny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJHHeHHus

41 AMUHBI. AMUHOKHUCIOTHI. benku 12 - PoI
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKyIsipHbIe COeIMHEHUS

5.1 BricokoMoieKkyspHbIE COeTMHEHUSI 6 POII
Hroro no pazneny 6
Ha3Banue MmoayJist |
OBIIEE KOJIJMYECTBO YACOB I10 [IPOTPAMME 102 =
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11 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n KoHTpo.bHbIe (undporrie)
MpPOrpaMmMbl Bcero IIpakTuyeckue
padoThI o0pa3oBaTe/ibHbIE
padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuonnyeckuit 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 9 POII
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1 PoII
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3 PO
Hroro mo pazueny 39
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Hemeramibt 31 1 3 POII
2.2 Mertabl 23 1 2 PO
Hroro no pazneny 54
Paszgea 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUST B XUMUAHU. XUMUS U 9 9 POIII
KU3Hb
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 5 8
[TPO'PAMME
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