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OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3Ha4YeHHE  OPraHUYECKOW  XMMMH, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BaneHTHbIE BO3MOKHOCTH aToMma yIJiepoja. XUMHYEcKas CBS3b B
OpraHUYEeCKUX COCAUHEHUsIX. Tumbl TUOPUAU3AIMU aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U IOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, ©- U T-CBS3U.
OnunapHas, qBOWHAs W TpoiHas cBs3b. CIOCOOBI pa3phiBa CBA3€l B MOJICKYJIax
opranndeckux BemecTB. [loHsiTHe O CcBOOOJHOM paaukane, Hykieopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX CcoeAuHeHUuN. MoJekynspHble U  CTPYKTYpHbIEe (DOPMYIIBI.
CtpykTypHble (QOpMYyJbl pa3iIMYHBIX BUAOB: pa3BEPHYTas, COKpaliéHHas,
ckenetHass. M3omepus. Buubl wn3oMepuu: CTPyKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccupuKaluu oOpraHUYecKux BemiecTB. llonarue o
dbynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJI€JIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYeCKUX peaknui. OKUCIUTEITHHO-
BOCCTaHOBUTEJIBHBIE PEAKIIMU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O0Opa3llaMu OpraHWYECKHWX BEIIECTB M MaTepuajaMud Ha HX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBAaHUE W TOPEHHE), KOHCTPYUPOBAHHME MOJIENICd MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonornyeckuii psij ankaHoB, o0mas Gpopmyiia, HOMEHKIATypa |
N30MeEpHsl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKaHOB, Sp3-
rudpuan3anus aTOMHBIX OpOuTalied yriepoja, o-cBsizb. DuU3NUECKUE CBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKIMM 3aMEIICHUS, H30MEpU3allUu,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil pajuKadIbHOIO 3aMEICHHUS.

Haxoxnaenue B npuponae. CriocoObl MOMyUeHUs] U1 TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTNEHTAH, IUKIOTEKCaH) IUKIoaaKaHoB. CnocoObl MONyYeHUsS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omoniorudeckuil psj ankeHoB, o61mias ¢opmysia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aiKeHOB, Sp°-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsizu. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzomepus. Dusnmyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3alud U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIE peakiny Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJMYUYEHUSI U TPUMEHCHHE
AJIKEHOB.

Ankanuensl. Knaccudukamnus ankaaueHoB (COnpsnKEHHBIE, U30JUPOBAHHBIC,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS U XUMUUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
CONpsDKEHHBIX JueHOB. CIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKUHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aJKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEakUUu  NPUCOCAMHEHUS,  AUMEpU3AUUd U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIC peakiiny Ha TPOMHYIO CBsA3h. CIIOCOOBI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MEPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJIOPOJHOM pajiMKaje, pPeakuu MNPUCOCAUHEHUS, OKHCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE aJIKUIBHBIX PpaTUKaIoOB, KapOOKCHUIBHOM,
TUAPOKCUIIBHOW, aMHHO- W HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoa. [lomumepusanus ctupona. CnocoObl MOJNyYeHUs U
MPUMEHEHUE apOMaTUUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHnblit yronb v mpoiykTsl ero nepepadoTku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DONEeKTPOHHOE CTPOCHUE TaJIOreHIIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu
3aMeleHrs TajoreHa Ha TUIPOKCOTPYNIly, HHUTPOTPYIIY, HAHOTPYIY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEeUCTBUE IUTajlOT€HAIKAHOB C MAarHME€M U LHMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COECIMHEHMUSX. Hcnonw3oBanue
raJIOreHIIPON3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHUKE U TIpU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3NUeCKuX CBOMCTB YrIeBOJOPOJOB (PaCTBOPUMOCTH), KaueCTBEHHBIX
peakiuii  yriieBOJOPOJOB Pa3IMYHBIX KJIacCOB (oOeciiBeurnBaHUE OpPOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJCHCTBHE aleTHUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepojia ¥ BOJOPOJIa B OPraHUYECKUX BEIISCTBAX, IMOJYYCHUE OTUJICHA W
U3Y4YEHHE €ro CBOWMCTB, O3HaKoMjieHHE C KoJulekuusiMu «HedTb» u «Yromby, C
oOpa3llaMM IUIaCTMAacC, KaydyyKOB M PE3UHBI, MOJECIUPOBAHUE MOJEKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpOEHHUE MOJIEKYN (Ha TpUMeEpe
MeTaHoJla M JTaHosa). ['omomoruueckuii psn, obmas Qopmyna, uzoMepus,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OPraHMYECKMMM UM  HEOPraHUYECKUMHU  KUCIOTaMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CITUPTHI. JIelCTBUE 3TAHOJIA U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHbl€ CHOUPTHl — ATUJICHIVIMKOAb W riauuepuH. dusnueckue u
XUMUYECKHE CBOWCTBA: PEaKIUU 3aMEILCHUS, B3aUMOJEHCTBUE C OPraHMYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMHU, KAa4eCTBEHHAs peakius Ha MHOr0aTOMHBIE
cupthl. [lpencraBneHne o MeXaHHM3ME PEAKIUH HYKICO(DHIBHOTO 3aMEIICHHS.
JlelictBue Ha opranu3M 4enoBeka. CrnocoObl MONMy4YEHHUS] U TMPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifpa. Pusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (penona. KauecTBeHHble peakiuu Ha (eHos. TokcuuHOCTh (eHona.
CrnocoObl nosrydyeHus u npumenenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHble cOeAMHEHUS — AJIbACTU]IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIEeTU0B U KETOHOB, OO0IIas
dbopmyna, uzomepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA albJETUIOB H
KETOHOB. ~ XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHusi. OKUCIEHNE alIbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusnyeckre CBONCTBA
OJIHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi dTepuduKanuy, Ppeakuu C Y4acTUEeM YIJIEBOJOPOJHOrO pajuKaa.
OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHL. [loHSTHE O TNPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenu BBICIIUX
KapOOHOBBIX KHCIIOT: CTE€apUHOBAs, MNAJIbBMUTHUHOBAS, OJICUHOBAS, JUHO/E8AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble >¢upbl. ['omonoruueckuit psa, oOmas dopmyrna, U30MEpHUS U
HOMEHKJIaTypa. PuU3NYeCKMe M XUMHUUYECKUE CBOMCTBA: T'MAPOJIM3 B KHUCIOW U
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckne U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION U menouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIINX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIIOT. JKUPBI B IIPUPOLE.

MpbI1a KaK COMTM BBICIITMX KapOOHOBBIX KUCIIOT, HX MOIOIIEE JICHCTBUE.

O6mas xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudosa. Ou3nueckue CBOMCTBA M HaxXOoXJIeHHe B mpupoze. dorocuHTes.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
rpynm, CIOUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH OpraHu3ma. Jlucaxapuabl: caxaposa, MajabTo3a U
nakTo3a. BoccraHaBnuBaromye U HEBOCCTAHABIMBAIOIINE aAucaxapuasl. ['maponus
nucaxapunoB. Haxoxnenue B npupoae u npuMmenenue. [lomucaxapuapl: kpaxmail,
[NIMKOTeH U 1emnonio3a. CTpoeHne MaKpOMOJEKyJd Kpaxmala, TJIMKOTeHa |
HEJUTI0NIO3bl.  PU3MUYECKME CBOMCTBA KpaxMalla M LEJUTION03bl. XHUMHYECKHE
CBOWCTBAa Kpaxmala: TMApPOJN3, KAYECTBEHHAs peaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, MoydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOAbl HW3YUCHMsI BEIIECTB W HX IPEBpallcHUN:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIOBOI'O CIIUPTA B albJETH] HAa PACKAIEHHOU MEIHOM IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHUPTAa AUXPOMATOM Kaius (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMU Ha albJIETUIbl (C THUIPOKCHUIOM
nuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMiepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), Bzaumoneiictrue
Kpaxmaja ¢ UOJOM, pelIeHHue IKCIEPUMEHTAIbHBIX 3a7a4 1Mo TemMaM «CHUPTH U
¢denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPHIY.

A30Tcojep:Kanue OpraHudecKue coeIMHeHus.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUyecKue W apoMaTHYECKHe; IMEepBUYHBIC, BTOPUYHBIE UM TPETUYHBIE.
Crpoenue moJekyin, obmas GopMmysa, u3oMepusi, HOMEHKIATypa U (U3UIECKUEC
cBoicTBa. XMMHUYECKOE CBOWCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKAJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUA.

AHWIMH — TpeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIy4eHUsT M TpUMeHeHue anudaruyeckux amuHOB. [lonmyuyeHue aHWIMHA U3
HUTPOOEH301A.

AmMuHokucnoTel. HomeHknarypa u uzomepusi. OTaenbHble TPEACTABUTENN O
AMUHOKHUCJIOT: TJIMIUH, aJaHuH. Ousznueckue CBOHCTBA aMHHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHUCIOT KaKk aM(OTEpPHBIX OpPraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAllUK, O00pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpupoansle monumepsl. llepBuyHas, BTOpUYHAS W TpPETUYHAs
CTpyKTypa OenkoB. XHWMHYECKHE CBOWCTBA OEIKOB: THAPOJIN3, JEHATYpaIlus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHBIE METOAbl H3YUYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
pacTBopeHHEe OENKOB B BOJE, JAeHATypalusi OEJIKOB IMPU HarpeBaHHUM, LIBETHHIE
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepaiue OpraHWYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHECHU .

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbBIE TOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHI, CPEAHSS MOJICKYIIIpHast



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHCHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIUS.

[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOJUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOJUMETUIMETAKpWIAT, TOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMephI: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KayuyKd
(OyTaaueHOBBIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPOH U JIaBCaH).

[Tonmumepsr CHIEHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIIEKTPOTPOBOIAIINE MOJUMEPHI, OMOpa3iaracMble OJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
03HAKOMJICHHE C 00pa3laMy MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

Pacuétnrle 3amaun.

Haxoxnenue wmosekyaspHod ¢GOpMyNbl OPraHUYECKOrO COCIUHEHHS TI0
MacCOBBIM JOJIIM 3JEMEHTOB, BXOJAIIUX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOro COeAuHEHUs 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00BEMY) MPOAYKTOB
peakluud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpMYIIbI
OpraHMYecKOro BEIIECTBA Ha OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeaIMETHBIX CBA3€M MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 ximacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-
Hay4YHbIX TMOHSTUW, TaK M TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SIBICHUE, HAYYHBIN (haKT, THIIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHHeE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: wMartepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DM3MYECKHE BEIWYMHBI, CIUHUIIBI MU3MEPEHUs, CKOPOCTh, DHEPTHSI,
Macca.

buonorus: kierka, opraHu3M, OJKocucTtema, Ouocdepa, MeTadbOIHU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, IBIXaHWE, OCNKH, YIIAEBOMABI, JKUPBI, HYKICHHOBBIC KHCIOTEHI,
(epMeHTBHI.

['eorpadus: moae3Hble HCKOMaeMble, TOTIIIUBO.

Texnonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC UMCIIA. DHEPreTUUYECKUE YPOBHU U
noaypoBHU. ATOMHBIE opOouTanu. Kinaccudukaruss XuMUUeCKUX 3JIEMEHTOB (S-, p-,
d-, f-onementsl). PacmpeneneHue SIEKTPOHOB IO aTOMHBIM — OpOHUTAIISM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO0—UETBEPTOrO IMEPUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsi3b mepuoandeckoro 3akoHa u Ilepumoamdeckoil cucTeMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIIOXKHBIX BELIECTB MO TpylmnaM U IepuojaM. 3JHa4YCHHE
nepuoanyeckoro 3akona /[.1. Menneneena.

XuMHu4ueckass CBS3b. BuJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JIMHA CBSI3U. [[0aspHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOM CBsi3UM. KpartHele cBsA3u. BomopoaHas CBA3b.
MexXMOoNeKyIsIpHbIE B3AUMOICHUCTBUS.

BasieHTHOCT, W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  [HIIbI
KPUCTAJITMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. MctuHHable pacTBOphl. [IpeacraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasl J0JIsl BEIIECTBA B PaCTBOpE, MOJISIpHAsA KOHUEHTpauus. HacellenHsie u
HEHACBIIIEHHbIE PACTBOPBI, pACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAHEHHS] MACChl BEIIECTB; 3aKOH COXPAHEHHUSI U MPEBPAIICHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TermnoBbie 3PGheKThl XUMHUUYECKUX PEaKIIHi.
TepMoOXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumblie U HeoOpaTUMbIEC peaklni. XUMHYECKOoe paBHOBecue. KoHcTaHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponutuyeckas aucconuainus. CuiibHble W clalble AJIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHTpasbHas,
mienouHas. Bogopoaubiii mokasarens (PH) pactBopa. ['maponus coneit. Peaknuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCICHMUS.
Okucnurenb M BOCCTaHOBUTENb. I[Ipomecchl OKHCIEHHS W BOCCTAHOBJICHMS.
Baxxneiime OKUCIUTENM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEeHUe TMEepOKCHAa BOAOPOJA B IMPUCYTCTBHM KaTalM3aTOpa, MOMIEIH
KPUCTATUYECKUX PEIIETOK, MPOBEACHUE PEaKInii HOHHOTO 0OMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOLIBIO WHIAMKATOPOB, M3YYEHUE BIUAHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemetraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
sanemenToB [[.. MenzeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJJIOB. AJUIOTPOIHUS HEMETAIIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
docdopa u yriaeposa).

Bonopona. ITlonyuenue, pusmyeckue M XMMHUYECKHE CBOMCTBA: PEAKIIUM C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lanmorensl. Haxoxnenne B mpupoje, CocoObl MOMydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['aJloreHOBOIOpOAbl. BaxkHeume KUCI0pOoACOAEpIKALIUE
COeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYECHHS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlaGopaTopHble U NPOMBIIUICHHBIE CIOCOOBI MOJYYCHUS
Kkuciopona. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOJa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxpaenue B mOpuUpoJe, CIOCOOBI MONy4eHUs, (unueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
ceprl(VI1). CepHucras u cepHas KUCIOTBI U UX coidu. OcCoOEHHOCTH CBOMCTB
cepHOU KUCOThI. [IpuMeHeHne cepbl U €€ COEAUHEHU M.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObI MONY4YeHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxnaenue B mpupoje, crnocoObl MoNydeHUs, (Qpuznueckue u
xumuueckue cBorcTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI0OpeHUs.

Yrnepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusnyeckne W XUMHUUYECKHE CBOWCTBA TIPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Okcua yraepoxa(ll), okcun yrimepoma(lV), yronapHas kuciiota u eé
cojii. AKTHBHPOBAHHBIN yroiib, ancopbOuus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BElIECTB, 0OPAa30BAHHBIX YIJIEPOJOM, U €r0
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupojie, crocoObl MONydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemHusA(lV), kpeMHHeBasi KUCIOTa, CUIIUKATHI.
[IpumeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetaiuioB B Ilepuognueckor cUCTEME XUMUYECKUAX JJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS DJICKTPOHHBIX 000J0YeK aToMOB MeTauioB. OO1ime
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MeTtawioB.  OOmue  crocoObl
MOJTyYEHUS METaJIJIOB: TUAPOMETAILTYPrHUsl, NUPOMETAILTYPIHS,
anekTpomeramutyprusa. [lonsitue o koppo3uu MeTaisioB. CrnocoObl 3alIUTBl OT
KOPPO3HH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M Kaublui: moJiydyeHue, (QPU3NYecKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEUIECTB W UX COCIUHECHUM.
XKéEcTkoCTh BOABI U CIOCOOBI €€ YyCTPAHEHHUSL.



AJIOMUHUN: TTOTydeHue, (U3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MeTawioB 1oOouHblx noarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

du3nyYecKkue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneitmue coenunenuss wMapranua(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxxeneza(lll). [TonyueHue u mpuMeHeHuUE xee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHenui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[Muuk: momydyeHue, (PU3MYECKHE M XHMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUIPOKCHIA IMHKA, TUAPOKCOKOMILIEKCHI LIMHKA. [Ipumenenne
UHKa ¥ €r0 COEIUHEHHI.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamiel M CIUIaBbD», B3aWMOJEHCTBUE
[IEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BaHUE
BUJIEOMATEpPUAIOB), B3aUMOJICHCTBUE IIMHKA M KE€JI€3a C PACTBOpPAMHU KHUCIOT H
HIeJI0YeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KAaTUOHBbl METAJIOB, B3aUMOJCICTBUE THAPOKCHIOB AIIOMHUHHUS U LHHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMam
«lanorensr», «Cepa u e€ coeguHeHUs», «A30T U QocPop M UX COCAUHECHUSY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xumum B oGecriedeHr yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4YHbIX METOJaxX NO3HAaHWS M METOAOJIOTMA HAy4YHOrO HCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOJYYEHHUs Ba)XHEUIIMX BELIECTB (Ha MpUMEpPE MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpenctBa. IIpaBuia
WCIMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuu B pa3BUTUHA MENULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
obOecrieueHUu NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIHOJB30BAHMS MPENaparoB OBITOBOM XUMUU B TOBCEAHEBHOM
KU3ZHU.

XuUMHSI B CTPOUTEIHCTBE: BOXKHEUIIINE CTPOUTENbHBIE MaTepualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKkrue U MUHEPaIbHbIE YI0OPEHUSI.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€pUasibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuainsl s 371eKTpoHUKH. HaHoTEXHOIO0THH.

PacuétHnie 3agaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra30B MO W3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO M3 YYaCTBYIONIMX B PEAKI[MU BEIIECTB,
Macchl (00bEMa, KOJMYECTBAa BEIIECTBA) MPOJYKTOB pPEaKIMHU, €CIW OJHO U3
BEIIECTB MMEET MPUMECH, Macchl (00bEMa, KOJWYECTBA BEIIECTBA) MPOIYKTA
peakiuu, €ciau OJHO W3 BEUIECTB JIAHO B BHUJIE pacTBOpa C OIPEAECIEHHON
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM [JIOJIM W MOJSPHON
KOHICHTpPAllMM BEIIECTBA B PACTBOPE, MOJH BBIXOJA NPOAYKTAa PEAKIUUA OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmuzanus  MEXNOpeIMETHBIX  CBS3€H TPU  HU3YYEHHH OOmed u
HEeopraHmyeckoi xumuu B 11 Kiacce oCylIecTBIsIETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHSATHH, MPUHATHIX B OTAEIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61mue ecTeCTBEeHHO-HAYUYHBIE IMMOHATHS : SIBJICHHE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJW3, CUHTE3, KiacCU(HKaIMs, IEPUOIUIHOCTh, HAOIIOIEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

®usuka: wmarepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIIECTBO, TENO0, OOBEM, arperaTHO€ COCTOSHUE BEIECTBA, WJCAJTbHBIA Ta3,
¢du3nyuecKkre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHUS, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTabonm3M, MaKpo-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITIOTOK SHEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIE TTOPOJIBI, TOJIE3HBIC UCKOTAEMBbIE, TOTLIUBO,
pecypcesl.

TexHonorus: XUMU4YeCKass MPOMBIIUIEHHOCTb, METAJUIYPTHsl, CTPOUTEIIbHBIE
MaTepHUaibl, CENbCKOXO35MCTBEHHOE MPOU3BOJICTBO, MHUILIEBAs MPOMBIILICHHOCTb,
dapmarieBTHUECKAS MIPOMBIIUIEHHOCTb, MTPOU3BOACTBO KOCMETHUYECKUX



mnpernaparoB, IMPOHU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, JSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA YTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4YaromMMHUCS POCCUMCKOM TpaKJaHCKOM HJAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTA M CAMOOTNPEIEICHUIO; HATMYUE MOTUBALIMM K
0oOy4eHMIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTH
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeSTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XHUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIHbHOCTH
oOydaromuxcs B MpoLecce pealn3aluu 00pa3oBaTeNIbHON JESTEIBLHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M IMpaBWIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIbHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHIITOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W NPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY H
apryMEeHThI IPYTUX IpU aHAJINW3€E Pa3IMYHbIX BUAOB YU€OHOU JNESTENbHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHS K HCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUM;

YBOKEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
NPWIOKEHUS] XUMUHM, OCO3HAHUS TOrO, 4YTO [JAHHbIE HAyKH €CThb pe3ylbTaT
JUINTETIBHBIX ~ HAOJIOAECHHMH, KpPOIMOTJIMBBIX 3KCHEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e mH(OpMalMKU O MEPEOBLIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ’TUYECKOTO TTOBEICHNUS;

CIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIECH ¢
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHUMAHUSI IIEHHOCTEW 370poBOro U 0Oe3omacHOro o00pas3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIO/ICHUST TIpaBWJI OE€30I1MacHOr0 OOpallleHus C BEHIECTBAaMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

MOHMMAaHUS 1EHHOCTM MpaBWI HWHIUBUIYAJIbHOTO H  KOJUIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTFOJIEH;

OCO3HAHUS TMOCIEICTBUI M HENMPHUATHS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
aJIKOT'0JIsl, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCJIEAOBATEIBCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W JAPYrUX BHIAX
NESTEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE€ B pEIICHUHM MPAKTUYECKUX 3ajad
COIIMAJIbHOM HAIMpPaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCuil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyAa U pe3ysibTaTaM TPYIOBOU IEATEIIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOpY HHAMBUAYAIbHON TpPaeKTOpUH
oOpa3oBanus, Oymymieil mpodeccnn W peanu3aniil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH O0IeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 1eeCO00pa3HOT0 OTHOUIEHUS K MPHUPOJIE KaK HCTOUHUKY
CYILIECTBOBAHMUS )KM3HU HA 3eMIIE;

MMOHMMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJjieM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATIBHOW CPE/IbI;



OCO3HAHUSI HEOOXOIMMOCTH HCHOJIb30BAHUS JIOCTMIXKEHHM XUMHUM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejie, YMEHHUsI MPOTHO3UPOBATh HEOIArONPHUATHBIC SKOJIOTHYECKHE
MOCJIEACTBUS NMPEANPUHUMACMBIX JEUCTBUN U MPEOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NeATeNIbHOCTU HKOJIOTUUECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CIOCOOHOCTM U YMEHHMS aKTHMBHO TMPOTUBOCTOATH HACOJIOTHHU
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PAIMOHAIBHOTO HAYyYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiICHUs 00 OKPYKArOIEeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU MpoOIeM COXpaHEHUsI
IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UUMBUIIM3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBICHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3pl MaTepUaIbHOM KYJIbTYpbl, B pEUICHUU TI00aTbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IYHEPreTUUYECKOMH,
MUIIEBOM W SKOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00CCIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTUYECKH KOM(POPTHOM KU3HU KaXIAOTO 4yieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, UCIOJBb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh
MOJIy4aeMble 3HAHUS JUJISl aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYIXKAIOIIEro MUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAayyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOIB30BaTh XWMHUYECKHE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOU IESITENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XWMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iIu4HbIX cepax mpodeccruoHaaIbHOU
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yIbTaTbl OCBOEHUS NMPOrpPaMMbl 0 XMMHUM Ha YPOBHE
CpeaHero oo1ero 00pa3oBaHus BKIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHPOBO33PEHMS]  OOy4YaroOIIUXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE TOHSTHS, OTpa)Karolle
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
IpoLEecC, CUCTEMA, HAYYHbIN (DAKT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCAJIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COL[UATIBHOM KOMIETEHIIUU 00yUYaroIINXCs;
CIOCOOHOCTD oOyuaroumxcs UCIOJIb30BaTh OCBOCHHbIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W YHHUBEpCAJIbHbIC Y4COHBIC
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIEe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCILHBIMH, KOMMYHHKATUBHBIMH W  PETYISATUBHBIMHU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOATENbHO  (pOopMyIHpOBaTH M aKTyalU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNATh LENU MAESITEIbHOCTH, 3ajaBas MHapameTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AECSITENBHOCTH C IOCTABIECHHBIMU LIETISAMU;

UCIIOJIB30BaTh NPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICJIATh XApaKTEpPHbIE NMPU3HAKU TMOHSITUN M YCTAHABJIMBATh UX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONINE MMOHATUS JUIsI OOBSICHEHUS OTACIBbHBIX (DAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBaHUSI W KPUTEPUU Ui KIAacCH(UKAIIMM BEUIECTB U
XUMHWYECKHUX PEaKIUi;

yCTaHABIMBATh MNPUYMHHO-CICICTBEHHBIE CBSA3M MEXKAY HU3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTUUECKUE paCCYKIEHUsS (MHIYKTHUBHbIC, JENYKTHUBHBIE, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMaTPUBAEMBIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHHE XUMHYECKOUN



peaKknmuu — TPU PEIICHUH YYCOHBIX IMO3HABATCIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJICIBHBIC MPEICTABICHUS IS BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYCCKUX PEAKIIUH.

2) 0a3oBbIe HCCIe0BaTEIbCKUE IeHCTBUS:

BJIQ/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuuu;

(GbOopMyITHpPOBATH LIETU U 33]1a4l UCCIICIOBAHUS, UCIIOIH30BATh MTOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOPMYIUPOBAaHHBIC BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS M OCHOBHI JII1 ()OPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIO/IATh 32 XOJ0M
npolecca, CaMOCTOSATEIBLHO TPOTHO3MPOBATh €r0 pe3yJbTaT, (OpPMYIUPOBATH
00001IIeHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTaHHOW padboTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW HMCCIICIOBATEILCKOH UM TPOSKTHOU
JCATEIBHOCTH, TPOSBIATh CIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPOpManuu (HAy4HO-
NOMyJsIpHAsl JIUTepaTypa XHMHUYECKOrO COJEpXKaHUs, CIPAaBOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(OpPMAIUIO Pa3TUYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTHUYECKU OIICHUBATh eé JOCTOBEPHOCTH u
HENIPOTHUBOPEUYHBOCTb;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOJABI MPH MOUCKE U
orbope wmHpOpMAIMK, HEOOXOAMMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUU U PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIbHYIO  (QOpMy  TIpelCTaBICHUS
uHpopmarmu (cxeMbl, rpadyKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCTIONIb30BaTh HAy4YHBIM $3bIK B KAadeCTBE CpEICTBA mpu padore ¢
XAMHYECKOW WH(POpMANMe: MPUMEHSITh MEXKMIpeaMeTHbIe ((pu3ndeckue W
MaTeMaTUYeCKUe) 3HAKU U CUMBOJIBI, (OpMYIIbl, aO0peBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JTUCKYCCHH, BBICKA3bIBATh WU, (HOPMYIMPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIIEIOBAHUIO CBOMCTB
U3Yy4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCadbHbIe y4eOHbIE IeCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpUTM JEHUCTBUNA TIpH
BBIMIOJTHEHUU Y4YEeOHBIX M MCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
3G (eKTUBHBIN crnoco0 HUX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE camMoOaHalu3a u
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha YIIIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmero oO0pa3oBaHMs BKIIOYAIOT CHEHU(PUICCKUEC
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHWM, BHUIIBI JEATEILHOCTH
[0 MOJIYYEHHUIO HOBOT'O 3HAHUS U MPUMEHEHUIO 3HAHWM B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAKKE B PEAbHBIX )KU3HEHHBIX CUTYaIIUsIX, CBA3aHHBIX C XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHBIE pPE3yNbTaThl MPEACTABICHBI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMUPOBAHHOCTh NPEACTABICHUIN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B OOECIEUEHUH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBOM 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MATEpUAIIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHun palMOHAIIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEeKa, a TakKKe OJKOJOTMYEeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0pPOBbIO M IPUPOJIHOM CPELIE;

BJIQJICHME  CHCTEMOM  XMMHYECKHMX  3HAHUW, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIIUE MOHATUSA — XUMHUYECKUH 3JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
oboyouka atoma, S-, P-, d-aToOMHBIC OpOWTAIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTaNei, HOH, MOoJeKya,
BaJICHTHOCTb, 3J€KTPOOTPUIATENIBHOCTD, CTENIEHb OKHUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHbINA 00BEM, YIIIEpOIHbIN CKelleT, PYHKIIMOHAIbHAS
Tpylmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIE), H30MEpUs CTPYKTypHass U TPOCTPAHCTBEHHas (FeoMeTpUyecKas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA PN, TOMOJOTH, YTIEBOAOPOIbI,
KHUCTIOPO/I- U a30TCOJEpKAlIUe OpraHUYeCKUue COCAMHEHHs, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIUWHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuit 3akon J[. W. MenneneeBa, Teopusi CTPOCHUS OPraHUYECKHUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBPALICHUS DSHEPrUM TMPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBICHUM; MPEICTABICHUS
O MEXaHHW3MaxX XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opueHntantsl | u Il pona);
(akTONOTHYEeCKUE CBEEHUS O CBOMCTBAaX, COCTaBE, MOJYYEHMH M O€30MacHOM
UCIIOJIb30BAaHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YelIOBeKa, OOMIMX  HAyYHbIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOM3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, HWCIOJIb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PACKpPbIBATH UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0OajaHca »dTUX peakluil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WLIIOCTPAIuU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTaHABIMBATh MPUHAICKHOCTh HU3YyYCHHBIX
OpraHUYeCKUX BEHIECTB MO HMX COCTaByY U CTPOCHUIO K OMNpeIeIEHHOMY
KJIacCy/Tpynne COCIWHEHHWH, J1aBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u nmpuBoAuTH TpUBUAIBHBIE HA3BaHUS JJIsl OTIAEIBHBIX
MpeACTaBUTENIC OPraHUYEeCKUX BEIIECTB (ITUJICH, alleTUJICH, TONYOJ, TIUIEPHH,
STUJICHTIIUKONb, (EHOJ, (QOpMaNIbJICTU/, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJI0Ta, CTEApUHOBAs, OJICMHOBAs, TATbMUTUHOBAS KHUCJIOTHI,
[JIMIUH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U JIpyTue);

c(OpPMHPOBAHHOCTh YMCHHUS ONPEIACIATh BHJ XUMHUYECKOH CBS3M B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs W HOHHAs CBsI3b, G- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHHUS TMPUMEHSATH TOJOKCHUS TEOPUU CTPOCHHUS
oprannueckux BemecTB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUMUYHBIX MPEICTABUTENICH pPa3IMYHBIX
KJIACCOB OPTaHUYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaJHUEeHOB,
QIKUHOB, AapOMATHYECKUX YIJIEBOJAOPOJOB, CIUPTOB, aJbJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MIPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUH U
aMUHOB, AMHHOKHCIIOT, O€NKOB, YIieBOJAOB (MOHO-, IU- U TOJIMUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETHMYECKYI0  CBSA3b  MEXJIYy HUMU  YpaBHEHUAMH
COOTBETCTBYIOIIUX XWMUYECKHX PEAKIUNA C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHS TOJATBEPX AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOU CTIOCOOHOCTH OPTaHUYECKUX COCTMHEHHUHA OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3H), B3AUMHOTO BIIUSIHUAS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BAThH UCTOYHUKH YTIIEBOJAOPOIHOTO
CoIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro nepepaboTKH U
MPAKTUYECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, N3MEPEHNUN, MOJCIHUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS,

c(hOpMHPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3YyYECHUSA
CBOMCTB BELIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHUU: BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU APYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUHM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpPMUPOBAHHOCTh YMEHMM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenuYuH (Macca, OOBEM Tra30B, KOJIWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PAacyEThl MO HAXOXKACHUID XUMUYECKOU
dbopMysbl BelIeCTBA MO W3BECTHBIM MACCOBBIM JOJIIM XHMUUYECKUX DJIEMEHTOB,
IIPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH
C TIO3UIMH  DKOJOTMYECKOHW  Oe30MacHOCTH  TOCJEACTBUA  OBITOBOW |
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIIOJb30BaTh MOJYUYEHHBIC 3HAHUS [JIS IPUHSITHS TPAMOTHBIX PEIICHUN
npo0JieM B CUTYalUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITEJIbHO IUIAHUPOBATH U TMPOBOAMTH
XUMUYECKUI 3KCIEPUMEHT (IMOJIyYEHHE W M3YYEHUE CBOMCTB OPraHMYEeCKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOCHUEM TMPaBUII
0e30macHOro OOpallleHHs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O00OPYIOBAHHUEM,
dbopMynupoBaTh Ielib HCCIENOBAHUSA, TNPEICTABISATh B pa3audyHOl ¢dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMCHHIA:

coOmI0aTh MpaBUiia SKOJOTHUYECKH 1EeJIECO00Pa3HOTO MOBENCHUS B OBITY U
TPYAOBOM AEATEIIBHOCTU B LENSAX COXPAHEHHsSI CBOETO 30POBbs, OKPYXKAIOLIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OIACHOCTh TOKCUYECKOTO JECHUCTBUS HA JKUBBIE OpPraHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MHOHUMAas cMbIc nTokazaTtens [TIK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIISTh IIEJICHANIPABICHHBIA TTOUCK
XUMUYECKOU MHGOPMALIUU B Pa3IMYHBIX UCTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHdopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3UPOBATH XUMHUYECKYI0 MH(OpMAIHIO, nepepadaThiBaTh €€ U HCIOJb30BAThH
B COOTBETCTBHUU C MOCTABJICHHON y4eOHOM 3a7aueH.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHUSI Kypca «OOmas v HeopraHuuyeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHMI MPUPOJBI, O MECT€ U 3HAUYCHUU
XUMHUU B CUCTEME E€CTECTBEHHBIX HayK M €€ POJiM B OOECIEUEHUH YCTOWYUBOTO
pa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaIOB, HOBBIX
UCTOYHUKOB DHEPIHH, B OOECIEUEHHUU PAlMOHAJIBLHOIO MPHUPOJIONOIL30BaAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIMe TMOHATUA — XUMHUYECKHH JJIEMEHT, aToM, SJIpO aroMma,
M30TOIIbI, JJIEKTPOHHAsE 000JI0YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXJAEHHOE COCTOSIHUS aToma, THOpuUaM3alds aTOMHBIX OpOuWTaneil, WoH,
MOJIEKYJIa, BaJIEHTHOCTb, JJEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCICHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAsA, METAJJIMYECKas, BOJOPOJHAs),
KpUCTAJUTMYECKAsA pEIIETKA, XHUMHUYECKAash PpEeaKIus, pacTBOp, OIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOIAAINH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU d(PdeKT
XUMHUYECKOU PEAKIIMU, CKOPOCTh XUMHUYECKON PEAKIMU, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIUMU, TEPUOAUYECKUN
3akoH J[.11. MenaeneeBa, 3aKOH COXpAaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPALCHUS SHEPTUU MPU XUMUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBA
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUS, JIEKAIIME B OCHOBE IMOHUMAHUS
NPUYUHHOCTA W CHUCTEMHOCTH  XMMHUYECKHX  SABIICHUWA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOCHHUM BEIIECTBA HAa ATOMHOM, HWOHHO-MOJIEKYJISIDHOM U
HAJAMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUSA O MEXaHU3MaxX XHUMHUYECKUX
peakiui, TEPMOJUHAMUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTIX  UX
MNPOTEKAHUS, O XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX U JTUCIEPCHBIX CUCTEMAX;
(dbaKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAaX, COCTaBE, IMOJYYECHHH M OC30ITacCHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWYECCKHUX BEIISCTB B OBITY M NMPAKTHYCCKOMN
NEATCIBHOCTA  4YEJIOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMEHHH: BBISBIISITh XapaKTEpHbIC MPU3HAKH TOHITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJIb30BATH COOTBETCTBYIOIINUE IMOHSITUS TPHU
ONHCAaHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsi
cocTtaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUHA XHMHUUYECKHX  PpEaKIHil,
cucreMmarnueckyto HomeHkatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BHUJI XUMUUYECKOW CBs3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSACHITH 3aBUCHMOCTH CBOWMCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM Hu
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHUW:  KJIACCUPUIMPOBATH:  HEOPTraHUYECKHUE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTaBy pearupyroliux BeIIeCTB, TEIUIOBOMY 3(P(HEKTy peakiuu, U3MEHEHUIO
CTETIEHEeW OKHCIICHHS DJIEMEHTOB, OOpPaTUMOCTH, Y4YacTHIO Karajlu3aTtopa H
JIPYTHUe); CaMOCTOSITEILHO BBIOMPATh OCHOBAHMS M KPUTEPHH JJIsl KJaccuPUKaimu
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOJUUYECKOTO 3aKoHa Jl.
N. MenpeneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHMI: XapaKTEepH30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB ME€PBOrO—YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI J.1. Menpeneena, HCTIONIB3YSI MOHSTUSA
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenpeneeBa, BaJ€HTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  pA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTH: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX pEaKIui; peakuuii MOHHOro OOMEHa MyTEM COCTABICHUS HMX MOJHBIX U
COKpAIlIEHHBIX  HWOHHBIX  YPAaBHEHWW;  peakUud  TUAPOIW3a;  peaKkuuiu
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUi C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHUMHUYECKOW peaklMd B 3aBUCUMOCTH OT Pa3IMYHbIX
(bakTOpOB, a TaAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSTHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO TMOJIYYEHUsI CEpHOM KHCIOTHI, aMMHUaKa,
oOlllMe Hay4yHbIE MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3HOCTh
NPUMEHEHHs] HEOPTaHUYECKUX BEIECTB B MPOMBIILICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUW O METOJaX HayYHOTO
MO3HAHMS SIBJICHUN TPUPOJBI — HAOMIOACHUE, HU3MEPEHHUE, MOCIUPOBAHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS PUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U g OOBSICHEHUS] XUMHUYECKUX SIBIICHHM, HMEIONIUX MECTO B MPHUPOJE,
MPaKTUYECKOU JIeATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
HNOHATUSAMHU U TIPEICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUS MaTePUATIBLHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALUS;
MAaccChl BEIIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMM BEIIECTB; TEIJIOBOTO 3ddekTa
peaKiuyu; 3Ha4YCHHs] BOJOPOJHOrO IOKa3aTelid PacTBOPOB KUCIOT M WLIEIOYEH C
W3BECTHOM CTETEHBIO JHUCCOIMAILMU; Macchl (00BbEMa, KOJMYECTBA BEIIECTBA)
IPOJIYKTa pEaKluHu, €CIU OJIHO M3 MCXOAHBIX BEIIECTB JAAaHO B BUIE PAcTBOpaA C
ompeIeIEHHON MacCOBOM JIOJIEM pacTBOPEHHOTO BEIIECTBA WIM JAaHO B H30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaYECTBEHHOI'O COCTAaBa HEOPTAHMYECKUX BEUIECTB, ONPEICIICHUE
Cpelbl PacTBOPOB BEIIECTB C IMOMOIIbI0 HWHAUKATOPOB, HW3YYEHUE BIHSHUSA
pa3iuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3adad 1o TeMam «Mertamisy u  «Hemeramnel») c
coOI0IeHneM TMpaBuil O€30MacHOTr0 OOpalIeHHs C BEIIECTBAMU U JaOOPaTOPHBIM
obopynoBanueM, (QOpMyaupoBaTh Ie€Jb HCCIEIOBaHUS, MPEACTABIATH B
paznuuHoON (opMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh M OICHUBATH MX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJI30BAHUS XUMUYECKOM
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBIMOJHEHHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, JKOJIOTHYECKH II€JE€COO00PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENIBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOIIEH MPUPOTHOU
Cpeabl W JOCTHXKEHUS €€ YCTOMYMBOrO Pa3BUTHUS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMALIUK B Pa3IMUHBIX UCTOYHHKAX (HayyHas U yueOHO-Hay4dHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadarpiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHUYECKOE IINIAHUPOBAHUE

Temarrueckoe TIAHUPOBAHKE COCTABIICHO C YUETOM paboyeil mporpaMMbl BOCIUTaHUS. BocrmuTaTenpHbINA MOTEHIIUAT MPEAMETa 00eCIIeYNBACT
pean3anuio CIeAYOIINX HEIEBbIX IPUOPUTETOB BOCIIUTAHMUS:
1) 00BEKTUBHOCTH M PEATLHOCTh OKPYKAIOIIETO MHUPA;

2) NIPpUYUHHO-CIIEACTBEHHBIE U JPYTUE CBA3H MEKAY SIBJICHUSIMU;

3) HenpephIBHOCTh U3MEHEHUI U pa3BUTHUS B IPUPOJIE U OOILECTBE;

4) 00yCIIOBIEHHOCTD Pa3BUTHSI XUMUYECKON HAYKH MOTPEOHOCTSAMU  MPOU3BOJICTBA, )KU3HU U OBITA;
5) UCTUHHOCTH HAYYHBIX 3HAHUM U 3aKOHOB MPUPO/IBIL.

6) MpoJOKUTH (POPMUPOBAHKE JOKATBHON HaydHOH (XMMHUYECKOMN) KapTUHBI MUpa.

10 KITIACC
KonunvecTBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (undposrbie)
n/n MPOrpamMmmbl Bceero Kontpoabubie | Ipaxriyeckue oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypes:
Pa3znen 1. Teoperuueckue 0CHOBBI OPraHUYECKO XUMHH
[Ipenmet opranuueckoit xumuu. Teopust
11 CTPOCHHMS OPTaHUYECKUX cCoeqMHEHU A. M. 8
byrneposa
Hroro mo pazgeny 8
Pa3znea 2. YrieBoaopoanbl
91 [IpenenbHbIE YrIEBOIOPOABI — allKaHBI, 5
LUKIIOAJIKAHbI
59 HenpenenbHble yrieBoI0pOIbI: AJIKEHBI, 14 1
aJIKa/IMeHBI, aJIKUHBI
2.3 Apomatuyeckue yrieBoJopoabl (apeHsl) 8




94 [IpupoaHbIe ICTOYHUKH YTIECBOJAOPOJIOB U UX 4
' nepepaboTKa
2.5 l"anoreHnpou3BoAHBIE YTIEBOJOPO/IOB 4
Wroro mo pazueny 35
Pa3nea 3. Kucjiopoacoaep:kamue opraHudecKue coe{HHeHust
3.1 Crnuptsl. DeHon 11
KapOoHUIBHBIC COSTUHEHUS: AJTbJICTUIBI U
3.2 keToHbl. KapOoHOBBIE KHCHOTHL. ClOKHBIE 21
3¢upsl. XKupsl
3.3 YrineBos! 9
Hroro no pazneny 41
Pa3znen 4. A3oTcoaeprkaiiye opraHnyeckue coeIuHeHus
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 12
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIHEHUS
5.1 BricokoMoOJIEKyIIpHBIE COCTUHEHMS 6
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u [lepnoanueckas cuctema XUMUYECKUX 9
anemeHToB JI. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasue 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKITHH 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeranms 31 3
2.2 Mertamibt 23 2
Hroro mo pazgeny 54
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TO3HAHUS B XUMUH. XUMUS U 9
' KH3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMer u 3HaYEHUE OPraHUYECKON
XMMMH, MIPEICTAaBICHHE O MHOT000pa3un
OPraHUYECKUX COECIMHEHHUN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSTHHS).
BasieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKas CBSI3b B OPraHMYECKUX
coeMHEHUAX. MexaHn3Mbl 00pa30BaHMs
KOBAQJICHTHOM CBSI3U, CITIOCOOBI pa3phiBa
CBs3EH

Teopust CTpOCHUST OpraHUIECKUX
coenquuenuit A. M. byrnepoBa. Bubl
M30MEPUH: CTPYKTypHAs,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIC

3¢ deKThl B MOJIEKYIaX OPraHuYeCKUX
COEIUHEHUM.

CTapTOBaSI JUarcsoCTHKaA.

[IpencraBnenue o kiaccuukanuu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

Knaccugukanus peakiuii B opraHn4eckoi




XNUMHUHN

CucreMarusanus 1 00001IeHYE 3HAHUM IO
TEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(dopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue aikaHOB B IPUPOJIE.
CriocoObl MosTyueHus: U IpUMeHEeHue
AJIIKaHOB

12

Huxnoankansl: obmas Gopmyna,
HOMEHKJIATYpa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOKCTB, CIIOCOOBI
MOJTyYCHHUST U TIPUMCHEHHUE

13

Pemenue pacu€THbIx 3a1a4 Ha
ompeIeJICHUE MOJICKYIIIPHOU (hOPMYJIbI
OPraHUYECKOTO BEIIECTBA 10 MACCOBBIM
JIOJIIM aTOMOB BJIEMEHTOB, BXOISAIIHNX B €r0
cocras. CucreMarusanus 1 00001IeHne
3HAHMH 10 TeMe

14

AJIKEHBI: TOMOJIOTHYECKHH psiJi, 00mmas
(dbopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpykTypHas U IMC-TPaHC-U30MEpUs
aJIKCHOB

15

du3znyecKrue U XMMHYECKHE CBOMCTBA




ankeHoB. [IpaBuino MapkoBHMKOBa

CrniocoObl mosTyyeHus U NpUMEHEHNE

16
aJIKCHOB
[Ipaktuyeckas padora Ne 1 mo teme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T0
cBolicTB"
Pemenue pacu€rHbix 3a1a4 Ha

18 oTpeieJICHUEe MOJIEKYIISIPHOU (POPMYIIbI
OpPraHUYECKOTO BEIEeCTBA
AJNKagueHbl: CONPSKEHHBIE,

19 M30JIMPOBAHHBIC, KyMYJIHPOBAHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
JIINEHOB

21 CriocoObI MoTy4eHust U IPUMEHEHNE
aJIKaINCHOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as

29 dhopmysna, HOMEHKIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
(bu3uvecKue cBOMCTBA

23 XuMHYecKre CBOMCTBA aJIKHHOB

24 KauecTBeHHbIEe peaklii Ha TPOMHYIO CBS3b

o5 CriocoObl MmosTyueHus: ¥ IpUMEHEHUe
AJIKWHOB

26 Pemienue 3agau: pacy€Tsl N0 ypaBHEHUIO
XUMUYECKON peaKuu

97 CucreMaru3anus 1 0000IIeHUE 3HAHUH 10

TEMC




28

ApeHbI: TOMOJIOTHYECKUH psifl, 001Ias
dbopmMyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OCH30J1a ¥ TOJTyoJIa, NX (PU3HUYECKUE
CBOIiCTBa

29

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMelIeHUs

30

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
MIPUCOEAVNHEHUS, OKUCIIEHHE TOMOJIOTOB
OeH3o0I1a

31

OCOoOEHHOCTH XUMHYECKUX CBOUCTB
CTHpOJIa

32

Pemenune pacu€THbIx 3a1a4 Ha
oTpeieJICHuEe MOJICKYIIPHOUN (hOpMYIThI
OPraHM4eCcKOro BENecTBa

33

CriocoObl mosTyueHus: U IpUMEHEHUe
apeHoB

34

I'enetnueckas cBI3b MCXKAY pa3IMdYHbIMU
Kj1acCaMu yrjii€Boa0opoa0oB

35

PacuéTel o ypaBHEHUSIM XUMUYECKUX
peaknuii. CucreMaruzaius u 00001eHne
3HAHUU II0 TEME

36

[Ipuponausiii raz. [lomyrabie HEQTSIHBIC
rasbl

37

KaMmeHHBI# yroib U NpOyKThl €ro
nepepaboTKH

38

Hed1b 1 cniocoOsl e€ nepepaboTKH.
[TpumeHeHe NPOIYKTOB epepaboTKu




HeTH

39

I'enetnueckas CBA3b MCKAY pa3IM4YHbIMUA
KjracCaMu yrijiieBoaopoaoB

40

["anorenonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peaKkLuu
3aMelleHus rajJjoreHa

41

JleicTBue 1mienouent Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiictue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

Cucrtematu3anusa 1 0000IIeHNe 3HAHUH 10
pazaeny "YrneBoaoposr"

43

KonTponbHas pabora no teme
"Yraesomopoasr"

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHH psl, oOmias hopmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Kiiaccuukanus,
¢du3nveckne CBOKWCTBA

45

XUMHUYECKUE CBOMCTBA MPEETbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
OJIHOATOMHBIX CIIHPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
HU30MepHsi, 0COOEHHOCTU (PU3UYECKUX U
XUMUYECKUX CBOMCTB

48

MHOroaTroMHbI€ CIIUPTHI: STUIICHIJIMKOJIb U
TJIMLEPUH, UX (PU3UYECKHE U XUMHUECKUE
CBOICTBA




CrniocoObl mosryyeHus U NpUMEHEHNE

49 MHOTOATOMHBIX CITUPTOB

50 ®deHoJI: CTPOEHUE MOJIEKYIIbI, (PU3UYECKUE
cBoiicTBa. TOKCHYHOCTH (peHOTIa

ol Xumudeckue cBoicTBa (heHoma

59 CriocoOblI osTy4eHHst U TPUMEHEHHE
(dbenona
[IpaxTnueckas padota Ne 2. Pemenue

53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"CnupTtsl U (heHobI"

54 Cucrtematu3anusa 1 0000IIeHe 3HAHUH 10
TeMe
AJBJIETHJIBI | KETOHBI: 3JICKTPOHHOE

55 CTpOCHHUE KapOOHWIIBHOU TPYIIIBL;
TOMOJIOTUYECKHE PsJIbI, 001Ias popmyna,
M30Mepusl 1 HOMEHKJIaTypa

56 AJIbICTU/IBI ¥ KETOHBI: (PH3HUECKHUE
CBOWMCTBA; pEAKIMH MTPUCOCTUHCHUS

57 Peakiiuy okuCIICHUS 1 KAYECTBEHHBIC
pEaKIMy AIbJETUIOB U KETOHOB

58 CriocoOBbI MOTyYeHHsI aJTbICTHIOB U
KETOHOB
OIHOOCHOBHBIC MTPE/ICIIbHBIC KAPOOHOBBIC

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHMS MX
MOJIEKYI

50 N3omepus u HOMEHKIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3nvecKne CBONCTBA

61 XUMUYECKUE CBOMCTBA MPEIETbHBIX




OJHOOCHOBHBIX Kap6OHOBbIX KHUCJIOT

62

OcoOeHHOCTH CBOHCTB MypaBbUHON
KHACIOTHL. MHOTOOOpa3ue KapOOHOBBIX
KHCIIOT

63

OCOOGEHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBureny BbICIINX
KapOOHOBBIX KHUCJIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoOblI mosTyueHus: ¥ IpUMEHEeHue
KapOOHOBBIX KHUCJIOT

66

CrnoxHbIe 3(QUPBI: TOMOJOTHYECKUH P,
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckye U XUMUYECKHE CBOMCTBA
a¢upoB

68

Pemenne pacu€THbIX 3aa4: 10 YPaBHEHUIO
XMUMHYECKOHN peaKlnu, Ha OIpeieIeHHe
MOJIEKYJISIpHOM (OpMYIIbl OPraHUUECKOTro
BEIECTBA

69

[IpakTuueckas pabota Ne 3. Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"Kap6onoBbie kUCIOTHI. CaoxHbIE d3PHUPHI"

70

Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHEe CBOMCTBA (THAPOIIU3)

71

Oco0GeHHOCTH CBOHCTB JKUPOB,




COZIECpKALIUX OCTATKHA HENPEIEIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoaE

MpbUta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX MoroIee aeicreue. Ilorsarue o

72 CUHTCTHUYECKUX MOIOIIUX CPEJICTBAX
(CMO)
I'eneTnyeckas CBs3b YIIICBOJIOPOJIOB U

73 KHCIIOPOJICOACPIKAIMUX OPraHUICCKIX
BEIIECTB

72 Pacu€tel 0 ypaBHEHUSM XUMHUYECKUX
peakuui

75 Cucrtematu3anusa 1 0000IIeHe 3HAHUH 110
TeMe
OOm1ast XxapaKTepUCTHKA YIIIEBOJIOB U

76 KJaccuukaiys yrieBo10B (MOHO-, TU- U
TOJIMCaxapy bl )

77 Momnocaxapupl: pU3NIECKHe CBOMCTBA U
HAXOXXJICHHUE B TIPUPOJIC

78 [TpumMeHeHwue TIIOKO3bI, €€ 3HAUCHHE B
KHU3HENIEATESILHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa, MaJlbTo3a U

79 nakto3a. Haxoxaenue B mpupojie u
MIPUMEHEHHE AUCAXaPUIOB
[Tonmcaxapuapl: CTPOCHHE MaKPOMOJICKYT,

80 ¢u3nyeckre 1 XUMHUYECKHE CBOICTBA,
MIPUMEHEHHE

81 [TonsiTue 06 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemrenne pacueTHbIX 3aa4 Ha




ONpCACIICHUEC JOJIM BbIXOAAa MPOAYKTA
pCakiuu 0T TCOPETUICCKU BO3MOKHOI'O

Cucremarusanus 1 00001IeHrE 3HAHUHA 110

83
pazneny
KonTtponsHast pabota o Teme

84 "Kucnopoaconepkaiiyue opraHudecKkue
coeMHEeHUSs"
AMuHBIL: Knaccu(UKalus, CTpoeHue

85 MOJIEKYJI, 00111asi popMyIia, U30Mepus,
HOMEHKJIaTypa U (U3HUYECKUE CBOMCTBA

86 XUMUYECKUE CBOMCTBA anuPaTHUECKUX
aMUHOB

87 AHWIHMH: CTpOCHUE aHWINHA, 0COOCHHOCTH
XMMHYECKUX CBOMCTB aHUJIMHA

88 CriocoObl mosTyueHus: U IpUMEHEHUe
anrpaTUHIECKUX aMUHOB
AMUHOKHUCIIOTBI: HOMEHKJIaTypa U

89 nzoMepusi, pusnveckre CBONCTBA.
OTtnenbHBIE MIPEICTABUTENH O~
AMUHOKHCIIOT
XUMUYECKUE CBOMCTBA AaMUHOKHUCIIOT, UX

90 OMOJIOTHYECKOE 3HAYCHHE aMHUHOKHCIIOT.
CuHTe3 ¥ THIPOJIN3 NENTU OB

o1 benku kak mpupoIHbIE TOJIUMEPHI;
CTPYKTYpPBI OEIIKOB

92 XUMUYECKUE CBOMCTBA OEKOB

93 A3oTCoepIKale reTepouKINIYecKre

COCAMHCHUS. HYKJ'ICI/IHOBBIe KHUCJIOTBI:




COCTaB, CTPOCHHUC U Onosorumycckas POJIb

94

[Ipaktudeckas padora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 3a7a4 110 TEMe
"A30TcoiepKalIue OpraHndecKue
coenuHeHus"

95

[Ipaktudeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/]a4 IO TEME
"Pacrio3HaBaHre OpraHMYeCcKuX
coeqrueHuin"

96

KonTponbHas pabora no teme
"A30TCOIepKaIINe OPraHUIECKHE
coequueHus"

97

OcCHOBHBIC TIOHATHS XHMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUHN U
METO/Ibl X CHHTE3a —II0JIMMepU3alus U
nonukoHaeHcanud. [Imacrmaccel.
YTunuzanus u nepepaboTka riacTuka

98

Hrorosas koHTposibHAs paboTa B paMKax
MIPOMEXKYTOYHOM aTTeCTalUu.

99

DJ1acToOMEphI: HATypaJbHbIN
CUHTETHYECKUE Kayuyyku. Pe3una

100

Bonokna: HaTypaJbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJII/IMepBI ClICouaJIbHOI'O
Ha3Ha4YCHUA

101

[IpakTuueckas pabota Ne 6. Pemenue
SKCIIEPUMEHTAJIbHBIX 337a4 110 TeEME
"Pacno3HaBaHUe IIaCTMAacC U BOJIOKOH"

102

O0001IeHNE U cCUCTEMATU3 AU




HU3YUCHHOI'O MaTCpuraia 1o TeMC

"BbicOKOMOJIEKYSIpHBIE COEIMHEHUS"

OBIIEE KOJIMYECTBO YACOB I1O0

102
[TPOTPAMME 0




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobuvie | Hpaxrieckie u3ydyeHnusi | oOpa3oBaTesbHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM 1
aneMeHT. M30Tomnbl
9 CtpoeHnue JIeKTPOHHBIX 000JI0UYEeK aTOMOB, 1
KBaHTOBBIE YMCIIa
3 Knaccudukanus XuMuueckux 2JIeMEeHTOB (S-, 1
p-, d-, f-amemeHTHI)
4 Pacnipenenenne >eKTpOHOB IO ATOMHBIM 1
opOuTamsm
DNeKTpOHHbIE KOH(UTYpalli aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUM. DIIEKTPOHHbIE KOHPUTYpaIiH
HMOHOB. DIIEKTPOOTPULIATEIIEHOCTD
5 Bxonnast koHTposIbHas paboTa CTapTOBOTO 1 1
YpPOBHS 3HaHUH.
[Tepuonnueckuii 3akoH u [lepuoandeckas
7 cUCTeMa XMMHYeCKUX 31emMeHToB []. U. 1
MenneneeBa, CBsI3b C COBPEMEHHOM Teopueit
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
3 XMUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1

MPOCTBIX U CIIOKHBIX BEHICCTB I10 T'PYIIIIAM U
nepuogam




CucreMarusanus 1 00001IeHYE 3HAHUM IO
TEME

10

Buaer xumudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
BonopoaHas cBs3b. MexMoeKyIspHbIe
B3aUMO/ICHICTBHS

11

BaneHTHOCTD U BaJIeHTHBIE BOBMOKHOCTH
aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TE€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COEIMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJieKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHHUs. THurbl
KPUCTANINYECKUX PELIETOK U CBOWCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUIHBIX pacTBOPax

15

HcTunHble pacTBOPHI: HACBHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsi

16

CriocoObI BbIpakeHUsI KOHIIEHTPAIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOIB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BelecTa',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/BaI_[I/IH u 0606IJ_ICHI/IG 3HAHMUH T10




TEMC

20

Kontponsnas padora no temam "CrpoeHue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. . Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"”

21

Krnaccudukanus XuMHUUeCKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKHAX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23

Borurcnenus mo ypaBHEHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKHM YPaBHEHUAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3IMYHBIX (aKTOPOB.
Karanus u xatanuszatopbl

25

I'omoreHnnsie n reTCPOrcHHbIC pCaKIun

26

[IpakTrueckast pabota Ne 1 mo Teme
"BiustHue pa3nuaHbIX GaKkToOpoB HA
CKOPOCTbh XUMHYECKON peakiuu"

27

OO6paTumbie U HEOOpAaTUMBIE PEaKIIUH.
XUMUYECKOE paBHOBECHE

28

IIpakTtuyeckas padora Ne 2 o teme
"BnusiHue pa3nuyHbIX (GaKTOpPOB Ha
MIOJIOKEHHE XMMHYECKOT0 paBHOBecHs"

29

QHCKTpOJ'II/ITI/I‘-ICCKaH JUCCOoranus. CunbHbIC




U ciia0bie AMeKTpouThl. CTEereHb
JMCCOLUALINT

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bonopoansrii mokazarens (pH)
pacTBopa

31 I'maposns coneit. Peakuuu, nporekaroniye B
pacTBOpax IMEKTPOIUTOB
[IpakTnueckas padora Ne 3 o Teme

32 "XuMHYECKUE peaKlIui B pacTBOpax
AIEKTPOJIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC

33 peakuu. BaxxHelme OKUCIIUTENH 1
BOCCTaHOBHTEITH

34 MeTton 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanmaHca

35 DNEeKTPOIN3 PAaCTBOPOB U PACILIaBOB
BEIIECTB

36 Pemenue 3aga4u pa3auvHBIX THIIOB

37 Pemenue 3aga4u pa3auvHBIX THIIOB

38 CucreMaruzanys 1 0000I1IeHre 3HaHUI [0
teme "XuMHUUeCKre peakiuu"

39 KonTtponbHas padoTa no teme "XuMuueckue
peakuun"
[Tonoxenune nemeramios B [lepuonnyeckoit

40 CUCTeMEe XUMHYeCKUX 31emMeHToB [[. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMOB. OU3NYECKHE CBONCTBA HEMETAIIIIOB

41 AnnoTpomnus HeMeTaJuloB (Ha mpumepe




KHCIIOpo1a, cephbl, Gocdopa u yrieposa).

42

Bonopoa: nomyuenue, puandecKue u
XUMHUYECKHE CBOMCTBA. [ 'HIpuIbl

43

MoHuTopuHroBas padora 1o
crangaprusuposanaeiM KMM.

44

l'anorenoBonopoasl. Baxunenmue
KHCJIOPOJICOACPIKAITNE COCTUHEHUS
rajgoreHoB I'alloreHsl: HAX0XKICHHE B
MPUPO/IE, C.TIOCOOBI MOTYYCHHS, (PU3UIECKUE
1 XUMHYECKHE CBOMCTBA

45

JlaGopaTopHbI€ U TPOMBIIICHHBIE CTIOCOOBI
MOJTydeHUs TaoreHoB. [Ipumenenune
TaJIOT€HOB U UX COSTMHEHUH

46

[IpakTrueckas padota Ne 4. Permenue
SKCIEPUMEHTAJIbHBIX 3a7a4 10 TeMe
"T"anorensr"

47

Kucnopon: naboparopusie u
MIPOMBIIICHHBIE CIIOCOOBI MOJTYYCHHUS,
¢du3nveckrue 1 XUMHYECKHE cBOicTBa. O30H.
[TpumMeHeHue KUCIOPOaa U 030HA

48

OKcHIBI U IEPOKCHUIBI

49

Pemenue 3amgau Pa3JIMYHbIX TUIIOB

50

Cepa: Hax0XJICHHUE B PUPOJIC, CITOCOOBI
noJtyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOICTBA

51

CepoBoniopos, cyabhubl

52

Kucnopozacozaep:xaiiye COeAMHEHUS CEPBI.
OCOOGEeHHOCTH CBOUCTB CEPHOM KUCIIOTHI




[Ipaktudeckas padora Ne 5. Pemenue

53 SKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMe "Cepa u
e€ coequHeHus"
A30T: HaX0Xk/IeHUE B IPUPOJIE, CTIOCOOBI

o4 MoJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOMCTBA. AMMHMAK, HUTPHJIbI

55 Kucnopoacoaepxaiine coequHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHeHue a30Ta 1 €ro COeTMHEHU.
A30THBIE y10OpEeHUS
®docdop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI

S7 noJtyueHusi, GU3NYECKUe U XUMUYECKHE
cBoiictBa. ®ochuasl u pochun

58 Oxkcunpl hochopa, pochopcoaepxarniue
kucioThl. Cost pochopHOI KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y10OpeHHs
[Ipaktuueckas padota Ne 6. Pemenue

60 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
dhocdhop u ux coenuHeHU"
VYrnepoa: HaXoKJIeHUE B PUPOJIE,

61 AJUIOTPOITHBIE MOTU(PUKAINN; PU3NUECKHUE U
XMMHYECKHE CBONCTBA, MPUMEHEHHE

62 Oxcup yriepoaa(ll), okeun yrnepona(1V),
yroJibHAasi KUCIIOTa U €€ COJH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB

64 KpemHuii: HaxoxaeHue B IpUpoJie, COCOObI

MOJIyYCHHA, (bI/I3I/I‘-IeCKI/Ie 1 XUMHWYCCKHEC




CBOICTBa

Oxkcun kpemuusi(1V), kpemHueBast KHCIIOTA,

65
CWJIMKATHI

66 [IpuMeHeHne KpeMHUS U €r0 COCTUHEHUM.
CrexkJ10, €ro nojryueHue, BUAbI CTEKIIA

67 Pemenue 3a1a4 pa3InyHBIX TUIIOB

68 Cucrematu3anusa 1 0000I1IeHe 3HAHUH 110
teme "Hemeraminr"

69 KonTpomasHas padora o Teme "HemeTamisr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
[Tonoxxenne metannos B [lepuoanueckoi

71 CUCTEME XUMHUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS HNIEKTPOHHBIX
000JI104eK aTOMOB METAJIOB

7 OO6mue ¢puznuecKre CBOMCTBAa METaJIOB.
[IpumeHeHre METaIOB B OBITY U TEXHHUKE

73 CmiaBsl MeTaiuioB. Kopposust Mmetamion

74 Pemenue 3aga4u pa3auvHBIX THIIOB
DIIEKTPOXUMHUYECKUI P HATPSIKESHUI

75 MeTaiuioB. OO01IHe crnocoObl MOTy4eHUS
METaJlJIOB
OO6mas xapaktepuctuka MetamioB |A-
rpynmnsl [leproauueckoit cucteMbl

76 XUMHUUYECKHUX AIEMEHTOB. HaTpuil u kanuit:

noJtyueHue, GU3NIecKue 1 XUMUIECKHEe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U
WX COeIUHEHUN




7

O6mas xapakrepuctuka MetawioB [1A-
rpymsl [leppoandeckoi CHCTEMBI
XUMHUYECKUX JIEMEHTOB. Maruui u
KaJIBLIM: TIoJTydyeHue, Gusndeckue u
XUMHUYECKHE CBOMCTBA, MIPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUN

78

XKécTkoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79

AnroMuHMI: Iony4yeHue, Gpu3nyeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

80

Am@oTepHbIe cBONCTBA OKCHIA U
TUAPOKCHUIA ATFOMHUHMS,
TUAPOKCOKOMIUIEKCHI ATFOMUHMS, UX
IIPUMEHEHHE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[Ipaktrueckas padota Ne 7. Permenue
SKCIEPUMEHTAJIBHBIX 33/1a4 0 TEME
"Metaiuibl TJIaBHBIX OATpyNI"”

83

OO6mras XxapakTepuCTUKa METALJIOB
no6ounbIX nmoarpym (b-rpyr)
[Teproanyueckoi CUCTEMbI XUMUYECKHUX
9JIEMEHTOB

84

duznyeckrue U XMUMHUUECKHE CBOMCTBA XpoMa
Hu €ro COG,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxwueiiine coeqMHEHNUs MapraHia.
[lTepmanranar kanusi, €ro OKUCIUTEIbHbBIC
CBOICTBA

86

du3nuecKkue 1 XMMUUECKUE CBOMCTBA XKees3a
u ero coequHeHui. llomydenue u




IMPUMCHCHUC CIUIABOB JKECJIC3a

87

dusuyeckue U XUMHUUECKUE CBOMCTBA MeIU U
€€ COeIMHEHM, UX IPUMEHEHUE.

88

duznueckre 1 XMMHUYECKHE CBOUCTBA [IUHKA
U €r0 COCUHEHU, X IPUMEHEHHUE.
' apOKCOKOMILIEKCHI IMHKA

89

[IpaxTnueckas padota Ne 8. Pemenue
HKCTIEPUMEHTANBHBIX 33/1a4 110 TeMe
"MeTasibl TOOOYHBIX MOArPYHH"”

90

MonuTopuHronas pabora o
cranaptTuupoBanHbiM KMM.

91

O060011eH1Ee U CUCTEMAaTH3alNs U3YYEHHOTO
Marepuana no teme "Meramsl". Pemenune
3aJa4 pa3IN4HbIX TUIIOB

92

KonTtponbHas padoTa o teme "Metamsr"

93

AHanu3 pe3ynbTaTOB KOHTPOJIBLHON paboTHI,
KOPPEKIIUS OIITHO0K

94

Ponp xuMuu B o0ecIieueHun YCTOﬁqHBOFO
Pa3sBUTHUA YCTIOBEUYCCTBA. Ilonsarue o
HAaY4YHBIX MCTOJaX UCCICA0BaH1s BCIICCTB

95

HaquLIe IIPUHIMIIBI OPraHru3aliu
XUMHUYCCKOT'O IIPOU3BOACTBA.
HpOMLIH_IJ'IeHHLIC CII0COOBI MOJIYUCHUS
BaYKHEHIITNX BCIICCTB

96

XHUMHUYECKOE 3arpsA3HCHUC 0pr>1<a101uel71
CpCAbl U €ro NOCJICACTBUA

97

XuMus 1 310pPOBbLEC UCIIOBCKA.
.HeKapCTBeHHLIe cpeacTBa




Xumus mui. Poiab xuMun B oOecrieueHnu

98 . 1
MHIIEBOI OE30IMaCHOCTH
KocMmernueckue u maproMepHBIE CpeCTBa.

99 briToBas xumus. XuMusi B CTPOUTEIBCTBE. 1
Baxxneiimue cTpouTeNnbHbIE U
KOHCTPYKIIMOHHBIE MaTepHUAaIIbI

100 Htorosast KOHTpoOJIbHAs pab0Ta B paMKax 1
MMPOMEKYTOUYHOM aTTECTAIUU.

101 XnUMHS B CETLCKOM XO3STMCTBE. 1
Opranuyeckrie 1 MUHEpAJIbHbIE yI0OpEHUS

102 Cucrtematu3anusa 1 0000IIeHHe 3HAHUH 110 1
TeME

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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