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COJEPXAHME OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernuyeckne 0OCHOBbI OPraHUYECKON XUMHUH.

IIpenmer W  3HAYeHHWE  OPraHUYECKOW  XHWMUHU, IMPEICTABICHUE O
MHOT000pa3uH OPraHUYECKUX COCTHUHEHHM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoJa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalieHTHbIE BO3MOXXHOCTM aToma Yrjepoja. XHMHYEcKas CBSI3b B
OPraHMYECKUX COEIMHEHUSX. THulbl TUHOpUIU3ALMK ATOMHBIX OpOuTanei
yriepoaa. Mexanu3Mbl 00pa3oBaHUs KOBaJICHTHOM CBsI3M (OOMEHHBIA U JJOHOPHO-
aKIENTOPHBINA). TUNbl TEpeKphIBaHUS AaTOMHBIX OpOUTANEH, G- HW T-CBS3W.
OpunapHasi, ABOMHas U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJIax
oprannyeckux BemiecTB. [lonstTue o cBOOOAHOM paaukane, HyKJIeopuie Hu
aneKTpodue.

Teopuss crpoeHus opraHnueckux coeauHeHuii A.M. DbyrtinepoBa w
COBPEMEHHBIE IIPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpPraHWYEeCKUX COeIWHEHUH. MOoNleKyJIsipHble U  CTPYKTypHblE  (HOPMYIIbI.
CrpykTypHble GOpMyJIbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHa,
ckenetHas. M3omepus. Bunabl wn30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3(DPEKThl B MOJIEKYJIAX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEPHBI (P PEKThI).

[IpencraBienne o KilacCU(pUKAIMK OpraHuyeckux BemiecTB. [loHaTue o
byHnkuroHansHoOM rpymnmne. ['omonorus. ['omonoruueckue psansl. CucreMaruyeckast
HOMeHKJIaTypa opranumdeckux coemuHeHnid (IUPAC) u TpuBmanpHBIC Ha3BaHUS
OTJCJIbHBIX IIPEACTABUTEIIEH.

OcobenHocTH W KiIaccu(ukanus opraHudeckux peaknuid. OKUCITHTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHA B OPTraHUUYECKON XUMUHU.

OKCHEpUMEHTAJIBHBIE METObl M3Y4YEHHMS BEIIECTB M HUX IPEBpAllCHUIL:
O3HAaKOMJIEHHME C O0Opa3llaMu OpPraHWYeCKUX BEIIEeCTB M MaTepHallaMH Ha HUX
OCHOBE, OIBITBI MO IPEBPALICHUI0 OPraHUYECKHUX BEIIECTB INPU HATPEBAHUU
(mnaBieHue, OOYIIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYI
OpraHWYECKUX BELIECTB.

YrieBoaopoasl.

Aunkanbl. ["'omosiornyeckuil psii ankaHoB, oOmas (popMmysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJNEKYIN aIKaHOB, SP°-
ruOpuan3anys aTOMHBIX opOuTaneit yriepoja, o-cBsizb. DU3MUECKUE CBOMCTBA
AJIKAHOB.



XHWMHUYECKHE CBOMICTBA QJKAaHOB: pPEAKUHUHU 3aMEUICHUs, H30MEpHU3aluu,
JETUIPUPOBAHMS, LIUKIU3ALMH, IUPOJIN3a, KpEKUHTra, ropeHus. [Ipeacrasienue o
MEXaHU3M€ PEaKIMi paJuKaIbHOIO 3aMEIIECHHUS.

Haxoxnenue B mpupoze. CriocoObl MoayyeHus U MPUMEHEHUE aIKaHOB.

[uknoankanel. O0Ouias popmyia, HOMEHKIaTypa u uzoMepus. OcoOEHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBOMCTB MajbiX (IUKIONPONAH, LHUKIOOYTaH) U
OOBIYHBIX (LIMKJIOMEHTAH, LMKJIOTE€KCAH) LMKIOAaIKaHOB. CrocoObl MOJy4YeHHUS U
NPUMEHEHUE UKIOAIKAHOB.

Anxensl. ['oMonornyeckuii psj ajkeHoB, oOmias ¢opmylia, HOMEHKIATypa.
DNEKTPOHHOE U  IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aJKCHOB, SP°-
rudpuau3anms aTOMHBIX OpOuTanell yriepoaa, o- W m-cBA3U. CTpyKTypHas u
reoMerpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMICTBA: PEaKUHUH IPUCOEAVHEHMS, 3aMEIIEHUS B (-II0JIOKECHUE
Py JBOMHOM CBSI3H, MOJUMepu3aunu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBs3b. CIOCOOBI MOMyYEHHS] U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
KymynuposaHusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenne. Ilonumepusanus
CONpsKEHHBIX TueHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE aIKaueHOB.

Ankunbl. ['omonorudeckuii psij ankuHOB, oOias Gopmysia, HOMEHKIaTypa u
u30Mepusl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoga. @u3nyeckue CBOMCTBA AJIKHUHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUUMU  NPUCOEAUHEHHUs, JUMEpHU3AUUU U
TpUMEpPH3ALUHU, OKUCIIeHHs. KUCTOTHBIE CBOICTBA AJIKWHOB, MMEIOIINX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBEeHHBIEC peakuu Ha TPOMHYIO CBs3b. CrIOCOOBI MOMydeHUs
Y IPUMEHEHUE AJIKUHOB.

ApomaTudeckue yrieBoaopoasl (apeHsl). ['omonoruyeckuii psifi apeHoB,
oOurast popMyina, HOMEHKIATYpa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHUE MOJEKyJIbl OeH3o0sia. Du3znyeckue CBOICTBA aAPEHOB. XHMHYECKHE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKLUU 3aMEIICHHs B O€H30IbHOM KOJIBLIE U
YIJIEBOJOPOJAHOM paJuKalle, PEakUHH NPHCOECIUHEHUS, OKHCIEHHE TOMOJIOIOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIIBHOM,
TUAPOKCUIIBHOM, aMHUHO- WM HHUTPOTPYMIMbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepusanusa ctupona. CnocoObl NOSyUYEeHHS U
IPUMEHEHUE aPOMATHYECKHUX YTIEBOAOPOJIOB.

[Tpuponnsiii Ta3. [lomyTHble HedTsIHBIE Ta3bl. HedTh u €€ mpoucxoxacHue.
KameHnHbIl yrojib U MpoAyKThl €ro nepepadotku. CrnocoObl nepepaboTku HEPTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTUYECKHM), PUGOPMUHT, MUPOJIH3.
[TpomykThl mepepabOTKu HEPTH, NX TPUMEHEHNE B TPOMBIITUICHHOCTH U B OBITY.

['eHeTyeckas CBSI3b MEXKY Pa3IMYHBIMU KJIACCAMU YTIJIEBOJIOPOJIOB.

DIEKTPOHHOE CTPOCHHE TaJIOrEHIIPOM3BOIHBIX YIVIEBOJOPOAOB. Peakuuu
3aMENIeHUs TajJloreHa Ha TUJIPOKCOTPYINy, HUTPOTPYNMIy, IHAHOTPYIIY,
amuHorpynmy. JleiicTBUe Ha TraJoreHNpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa MIENoYd. B3anmMoaencTBUE IUTajJOreHalKaHOB C MArHUEM WU LMHKOM.
[Tonstue 0 METAJJIOOPTaHUYECKUX COEIMHEHUSX. Ucnonb3oBanue
TaJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE M TPU CHUHTE3E
OpraHWYECKUX BELIECTB.

DOKCIEpUMEHTAIbHBIE METOJbl W3YYEHHUS BEHIECTB M HX MPEBpaICHUN:
n3ydeHue (QU3NYECKUX CBOMCTB YTIIEBOJOPOIOB (PacCTBOPUMOCTH), KAYECTBEHHBIX
peakiuii yrieBoJOPOIOB Pa3MYHBIX KJIaccoB (oOeciBeunBaHHEe OpOMHON WM
MOJHON BOJBI, pAcTBOpa IEpMaHraHaTa Kallis, B3aWMOJICWCTBUE AalETWIICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebOpa(l)), kadecTBeHHOe OOHapyKEHHE
yriiepoga ¥ BOJOpPOJAa B OPraHMYECKUX BEIECTBAX, IOJYYEHHUE HTWICHA U
W3Y4YEHUE €ro CBOWCTB, O3HaKOoMieHHEe ¢ KoJutekimsamu «Hedpte» u «Yromby, ¢
oOpa3llaMM TUIaCTMacC, KayuyyKOB M PE3UHBI, MOJICIMPOBAHUE MOJIEKYJ
YIJIEBOJIOPOJIOB M raJOr€HIPOU3BOJHBIX YIIIEBOAOPOIOB.

Kucsopoacoaep:kaniue oprannyecKue coeJMHEHUs.

[Ipenenvubie ogHOaTOMHBIE CcOUpThHl. CTpoeHHUE MOJIeKyn (Ha MpUMeEpe
METaHOJIa W 9TaHoja). ['oMomormueckuit psm, oOmas ¢opmyna, u30Mepus,
HOMEHKJaTypa u kinaccupukanus. Dusmdyeckne CBOWCTBA  MpeNEIbHBIX
OIHOATOMHBIX CIHUPTOB. BoOIOpPOIHBIE CBSI3M MEXIAY MOJIEKYJIAMHU CIHAPTOB.
XUMUYECKHE CBOMCTBA: pEAKIUM 3aMEIIeHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OPraHUYECKMMU W  HEOPraHMYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHUS U TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocthie a¢upsl, HOMEHKIaTYpa U n3oMmepus. OCOOEHHOCTH (HU3UYECKUX U
XAMUYECKUX CBOMCTB.

MHOroatoMHbi€ CHUPTHI — ATUICHIVIMKOAb U riulepuH. Ddusznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKLMK 3aMEIICHUs, B3AUMOJCICTBUE C OPraHMYECKUMHU
U HEOPraHWYECKUMHU KHCIIOTaMH, KayeCTBEHHAs peaklHs Ha MHOIOATOMHBIE
cnupthl. [IpencraBieHue o MexaHHW3ME peEaKIUi HYKICO(DUIBHOTO 3aMEIICHUSI.
JleiictBue Ha opraHu3Mm 4esoBeka. (CnocoObl MOJy4YeHHs U HPUMEHEHHE
MHOT'OaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHHE THAPOKCOTPYNIBI H
O0eHzonpHOTrO sAnpa. duszndeckue cpoilcTBa (PpeHosa. OCOOCHHOCTH XUMHYECKUX



cBOMCTB (eHosa. KadectBeHHble peakuuu Ha (eHos. ToKCHYHOCTH (peHoa.
CriocoOb1 monyuenwust v npuMeHenne penona. denondopmanbaerumanas cModa.

KapOonuiibHbIE COETMHEHUS] — aTTbJETU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM TpyIIibl. ['OMosiorudeckue psiibl albJIeruioB U KETOHOB, OOIIas
dbopmyna, uzoMmepuss U HoOMeHKIarypa. Du3nyeckue CBOMCTBA albJACTUIIOB U
KETOHOB. XMMHMYECKHE  CBOMCTBA  aJbJETHUJIOB M  KETOHOB:  PEaKUUH
npucoenruHeHns. OKUCIECHUE aIbJAETU0B, KAUECTBEHHBIC PEAKIIUN HA aJIbICTUbI.
Cnoco0Obl NOy4YeHUsl U MPUMEHEHUE abJIETUI0B U KETOHOB.

OaHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 3oMepus u HoMeHKiaTtypa. Pusndyeckue CBOMCTBA
OJIHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KUCIOT. BomopoaHbie CBS3M MEXIY
MOJIEKYJIaMHd KapOOHOBBIX KHCIOT. XMMUYECKHNE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakuus STepUPUKAINKA, PEAKIUU C YYaCTHEM YIJIEBOJOPOIHOTO paauKaa.
Oco0OeHHOCTH CBOMCTB MYypaBbUHOM KUCHOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHUCIOT.
Oc0oOEHHOCTH CBOMCTB HEMPENETbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT,
JMKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAs,
JuHOoIeH08as KUCIOoThl. CroCOOBI MOTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuit psna, oOmas dopmyia, U30MEPHUS U
HOMEHKJIaTypa. PU3NYECKHE U XMMHUYECKUE CBOWCTBA: THUIPOIU3 B KHUCIOW U
HICJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3nvecKue U XMMUYECKHUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPHKAIINX OCTATKU
HETpeeIbHbIX JKUPHBIX KUCIOT. XKuphl B ipupo/ie.

MBpbIa KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukarus yrieBoaoB (MOHO-, TU-
U nonucaxapuibl). MoHOcaxapuabl: TJIOK03a, (GpyKTo3a, rajmsakro3a, pubosa,
ne3okcupu6o3a. dusnyeckue CBOMCTBA UM HaxOxAeHUE B npupoje. oTocuHTES.
XUMHUYECKHE CBOWCTBA IJIIOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX U AJIbJACTHIHON
IpyII, CIMPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYECHUE B KU3HEACATEIBHOCTH Opranu3Ma. /[ucaxapuapl: caxaposa, MajabT03a U
nakto3a. BoccTaHaBiMBaroIIKe U HEBOCCTAaHABIIMBAIOIIUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npupone u npuMenenue. [lonucaxapuasl: kpaxmann,
IJIMKOTEH W 1esurono3a. CTpOeHHME MAaKpOMOJIEKYJ Kpaxmaja, I[JIIMKOreHa H
HeJUTroNo3bl.  DPU3MYECKHE CBOWCTBA KpaxMalla M LEIUTIOI03bl. XUMHUYECKHE
CBOMCTBa Kpaxmaja: THApPOJU3, KaYeCTBEHHas peakius C HOAOM. XUMHUUYECKHUE
CBOICTBa LEJUIIOJNO3bI: TUAPOIU3, ModyudeHue 3(pupoB uemtonossl. [lousrue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MPEBpallCHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/ICHCTBUE ATAHOJA C HATPUEM,
OKHCJIEHUE STUJIOBOIO CIHMPTA B AJIbJIETH]l HA PACKAJIIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTA JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJACTUlIbl (C TUIPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TOKO3bl ¢ ruapokcuaom meau(ll), BzanmoneiicTBue
KpaxMajia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIbHBIX 33a/1ad 1o TeMaM «CHUpThl U
benonb, «KapooHoBbie KUCTOTHL. CIOXKHBIE A(DUPBD).

A30TCoAep:KalIe OPraHn4YecKre COeIUHEeHUs.

AMWHBI — OpraHMYECKHE MPOW3BOJAHBIC amMMuaka. Kimaccudukaius aMuHOB:
anudaTUdecKue ¥ apoOMAaTHUECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoennie monekyn, oOmas (opmyiia, U30Mepus, HOMEHKIATypa U (U3NUECKHe
cBOICTBAa. XMMHUYECKOE CBOWCTBA ann(aTUUECKHMX aMUHOB: OCHOBHbBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aUMOJCHUCTBUE NEPBHUYHBIX AMHUHOB C A30THUCTOM KHUCIIOTOW.
Conu anKuiaMMOHHSL.

AHWIMH — TPEACTAaBUTENIb AMUHOB apomaruyeckoro psaa. CrpoeHue
aHwinHa. B3anMHOe BiIMsSHUE TPYNI aTOMOB B MOJIeKyJsie aHuianHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWivHA. KauecTBeHHble peakiuu Ha aHwinH. CrocoObl
MOJIy4YeHUs] M TpUMEHeHue anudarudeckux amMuHOB. l[lonyyeHue aHwinHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMeHnknatypa u uzomepusi. OTAenbHble MPEACTABUTENH Ol
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @u3nuecKkne CBOWCTBA aMUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakKmus TMOJUKOHICHCAINHA, OO0pa3oBaHWE TMENTUIHON CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THAPOJIN3 MENTH/IOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa O€eiakoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KayeCTBCHHBIE PEaKIINH Ha OCIKH.

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MPEBpallCHUM:
pacTBOpeHHE OENKOB B BOE, JeHATypamus OCTKOB MPH HArpeBaHWM, IIBETHHIC
peakuuu Ha O€NKH, pelieHHe OKCIIEPUMEHTAIbHBIX 3a7ad 10 TeMaM
«A3oTcoAepkaliie ~ OopraHhyeckue  coeauHeHus’» U «Pacmo3HaBaHue
OpPraHUYECKUX COCTUHECHUIY.

BricokoMoJieKyJIIpHbIE COeINHEHNS].

OCHOBHbBIE TOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHSAS MOJIEKYISIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCAIIHSL.

[TonumepHbie wmatepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIIPONUIIEH,
NOJINBUHWIXJIOPHU, TOJUCTHPOJ, MOJMMETHIMETAKPUIAT, TMOJUKApOOHATHI,
novdTIWIeHTepedTanat). Y THin3anus u nepepadboTka miacTuka.

DnacToMepsl: HaTypaabHbII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaIMeHOBBIM, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3unHa.

Bonokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KalpOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HA4YCHUS (Tedion, KeBJap,
AIIEKTPONPOBOISIIINE TOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YYE€HHUS BEUIECTB M HX MpPEeBpallCHUN:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHUE OJKCIIEpUMEHTAIbHBIX 3adad Mo Tteme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxnenue MoJeKyasipHOH (OpMyJibl OPTaHMYECKOTO0 COCIMHEHHS T10
MacCOBBbIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKICHUE
MOJICKYJISIPHON  (pOpMYJIBI OPraHUYECKOrO0 COEAMHEHHMS 1Mo Macce (00bEMYy)
IPOIYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakIMu W/WIM MCXOJHBIX BEIIECTB, YCTAaHOBJIEHUE CTPYKTYpPHOU (PopMyIibl
OpraHUYECKOr0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB
MOJIYYEHHUSI, OINpPEAECICHUE JOJIM BBIXOJAa MPOAYKTAa PEAKIHH OT TEOPETHYECKHU
BO3MOKHOTO.

MexnupeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMeTHBIX CBSI3€M NPU U3YYEHUH OPTaHUYECKOM XUMHUH B
10 kmacce OCYIIECTBISIETCA Yepe3 HCIOJNb30BaHWE KaK OOIWX €CTeCTBEHHO-
HAay4YHbIX TOHATUW, TaK MW TMOHATHH, MPUHATBIX B OTIEIBHBIX MPEIMETaxX
€CTECTBEHHO-HAYYHOIO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHNUE, HAYYHBIH (DAKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHajJiu3, CHUHTE3, Kiaccudukaius, HaOJII0JICHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

du3nka: Marepus, aroM, DdIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIa,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEILIECTBA, (DU3WUECKUE BEJIMYMHBI, €IUHUIIBI HU3MEPEHUS, CKOPOCTb, DHEPTus,
Macca.

buomorus: kierka, opraHu3M, JKOcHUcTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TreTepOTPO(PHBIA THUIl MUTAHUSA, OpOKEHUE,



dboTocuHTE3, JbIXaHWE, OCEJIKW, YIJICBOJbI, JKHPbI, HYKJICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3HbIE HCKOTIAEMBbIE, TOTLTUBO.

TexHoJOrMsl: MHUIIEBBIC MPOIYKTHI, OCHOBBI PAIlMOHAJILHOIO MHUTAHUSA,
MOJOIIME CPEJICTBA, MATEPHAIIBI M3 HCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KUIACC

OBIIASA N HEOP'AHUYECKAS XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX sAep. XUMUYECKAN aneMeHT. M3oronel. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHCIIA. DHEPTETUUYECKHE YPOBHU U
noaypoBHH. AToMHBIE opOuTanu. Kiaccudukaiys XUMUIECKUX dJIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneieHue JIIEKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISAM.
DneKTpOHHbIE KOH(PUTYpPALIMU aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOIO MEPUOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, JIEKTPOHHBIC KOH(UTYpaIliyl HOHOB.
DIIEKTPOOTPUIIATEIIBHOCTD.

ITepuonnueckuii 3akoH u [leproanyeckass cucremMa XUMHUUYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CBsA3b NEPUOIUYECKOrO 3aKOHA U [lepromnueckor CHUCTEMBI
XAMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpHUEM CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX PJIEMEHTOB U 00pa3yeMbIX MU
NpPOCTBIX M CJOXHBIX BEIIECTB IO TrpynnaMm ¢ IepuojaM. J3JHAyYEHUE
nepuoaunyeckoro 3akona /[.1. Menneneena.

XYMHYECKass CBS3b. BHAbl XMMHMYECKOM CBSI3WM: KOBAJICHTHAs, HWOHHAsi,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHOM CBA3U: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [losipHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHON CBsA3U. KparHeie cBa3u. BojopoaHas CBS3b.
MeKXMOJIEKYIIIPHBIE B3AUMOICUCTBUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. C(CBS3b 3JIEKTPOHHOU
CTPYKTYpPbl MOJICKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (HA MPUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeAMHEeHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAUYEHHE KOMIUIEKCHBIX COCIMHEHUH.
IToHsTHE 0 KOOPAWHALIMOHHOW XUMUH.

BemiectBa  MOJIEKYJIIPHOTO M HEMOJIEKYJIPHOTO  CTPOCHUA.  THMBI
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

ITonstue o nucnepcHbix cucreMax. MctuHHble pacTBopsl. Ilpencrasienue o
KOJUIOUIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIIMM PaCTBOPOB:
MaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpauus. HacelileHHbe u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTb. KpHUCTammoruaparsl.



Knaccudukanys 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. TpUBHAIbHBIC
Ha3BaHUSI OTJIETbHBIX MIPEACTaBUTENICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKUX pEaKIuii B HEOPTaHWUYECKOW M OPraHUYeCKO
XUMUH. 3aKOH COXPAHEHHUSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W NpPEBpaIICHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TernaoBbie 23PHEKTH XUMUYECKUX PEaKIUH.
TepMoxuMUYeCKre ypaBHEHHUS.

CkopocTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (haKTOPOB.
['omoreHHbIe U rereporeHHblie peaknuuu. Karanus u kataams3aTopsl.

OOparuMblie U HEOOpaTHUMbIEC peakInu. XUuMUYeckoe paBHoBecue. KoHnctanTa
XUMHYECKOro paBHOBecHs. DaKTOpbl, BIUAIOLIIME HA MOJOKEHUE XUMHYECKOIO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle HlaTense.

Onextponutuyeckas gucconmanusi. CuiibHbIE H  CcJaOble 3JIEKTPOJIUTHI.
Crenenp guccounuanuu. Cpena BOJHBIX pacTBOPOB: KHUCIOTHAs, HEUTpaJibHa,
nienouHas. Bomoponusiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAHOBUTENb. [Ipomecchl OKHUCIEHHS W BOCCTaHOBJIEHUSI.
BaxHelmme OKHCIMTENM W BOCCTAaHOBUTENIW. MeTon 3JIeKTPOHHOro OaiaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS BEIIECTB M HUX MpPEeBpalllCHUN:
pa3OoKEHUE MEPOKCHAA BOJOPOJAAa B TMPHUCYTCTBUM KaTalIU3aTOpa, MOJEIHU
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE PEaKIMil HOHHOTO OOMEHa, OIpeIeTieHNe
Cpeabl PacTBOPOB C IOMOILIBK) HHIWKATOPOB, M3YYEHUE BIIMSHUSA Pa3IHMYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKONW pEaKIMu ¢ TMOJOKEHUE XUMUUYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[lonoxxenne HemetaioB B Ilepuoguyeckoid cCuUCTeME€ XUMHYECKUX
sanemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOEHUS MX aToMOB. Duznueckue
CBOMCTBA HEMETAILJIOB. AJIJTIOTPOIUSI HEMETAJJIOB (HA MPUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepoaa).

Bonopon. Ilonydenne, ¢usnueckue W XUMUYECKHE CBOWCTBA: PEAKIMH C
MeTaJJIlaMd M HEMETalUlaMH, BOCCTaHOBUTEIbHbIE CBoOWcTBa. ['mapuusl.
TonnMBHBIE ATIEMEHTHI.

["asiorensl. HaxoxxneHue B MpUpoOAE, CIOCOOBI MOTy4eHUs, (GU3UYECKHE U
XMMHUYECKUE CBOMCTBA. | aJIoreHOBOAOPObI. BaxkHeWmne KucaopoacoaepKamne
COEIIMHEHHUS TayoreHoB. JlabopaTopHble U TPOMBIIIUICHHBIE CIIOCOOBI MOIYYSHUS
rajioreHoB. [I[puMeHeHne raloreHoB U UX COEUHEHHUI.



Kucnopoa, o3oH. JlaGopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI MOJIYyYEHUS
Kkuciopoaa. Ou3nuecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHUE KUCIOpOJa U
030Ha. OKCHUABI U IEPOKCHUJIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOObI MOJYyYEHHS, (PU3MUECKHE U
xuMuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsi(1V), okcua
ceprl(VI1). CepHucrass u cepHasi KHUCIOTHI U uUX coyii. OCOOEHHOCTH CBOWMCTB
cepHoM KucnoTel. [IpuMeneHne cepbl U €€ COeTMHEHN.

A3zor. Haxoxnmenue B mpupose, CHocoObl MOMydeHus, (undeckue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U X coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMeHenue azora
U €r0 COeIMHEHUI. A30THbBIE y100pEHHUS.

®ochop. Haxoxmenne B mpupojsie, CHOCOOBI TMONydeHUs, (U3HUECKHE H
xumudeckue cpoiictBa. dochunpr m pochun. Oxcuasl dochopa, dochopnas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHsie
yaoOpeHus.

Yrimepon, HaxoxAeHHWE B mpupone. AJUIOTPONMHBIE  MOIUDUKAIUH.
duznyeckue W XUMHYECKHE CBOWCTBA IMPOCTHIX BEIIECTB, O0OpPa30BAHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yrnepona(lV), yrompHas kuciora u eé
coiii. AKTUBUPOBAHHBIN YyToyb, ancopOuusa. Dynnepensl, rpadeH, yriepoHble
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEHIECTB, 0OPAa30BAaHHBIX YTIJIEPOJOM, U €0
COCIMHEHNN.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MoydeHus, (GU3NYEeCKUEe U
xumudeckue cBorctBa. Oxcupa kpemuus(lV), kpeMHueBas KHUCIOTa, CHIJIUKATHI.
[IpuMeHeHue KpeMHus U ero coennHeHui. CTeKs0, ero nNoJly4YeHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leprondeckoil CUCTEME XUMUYECKHUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS OJJIEKTPOHHBIX 000JI0UYeK aToMoB MeTamioB. OOmiue
dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHe METauioB B OBITY M TEXHHKE.
CrutaBbl METAJLIOB.

DNEeKTPOXUMHUUECKUNA psAJ  HampspkeHud  metauioB.  OOIIue  CrocoOsbl
NOJIyYEHUS METaJIJIOB: TUAPOMETAILTY PTHs, MAPOMETAJTYPrusi,
anektpoMeramtyprus. [lonsatue o koppo3um MeramioB. CrnocoObl 3alUThl OT
KOPPO3HH.

Oo6mas xapaktepuctuka MmeTtamioB |A-rpynmnel [lepuonnueckoit cucTeMsl
XUMUYECKUX JJieMeHTOB. Harpuihi u kanuil: mnosydeHue, ¢GuU3HUECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHECHUH.

OoOmas xapakrepuctuka MmetaioB |IA-rpynmer Ilepuonnyeckoil cucteMsl
XUMUYECKUX JJIEMEHTOB. Maruuii W KaJblHil: ToNydeHue, (U3MYecKue u
XUMUAYECKUE CBOMCTBA, MPUMEHEHUE NPOCTBHIX BEIIECTB U HX COCIAUHEHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AJIOMHUHMIL: TTOTy4YeHue, (pu3ndeckue 1 XMMUYECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIECTBA M €ro coeAuHeHud. AmdoTepHbIe CBOWCTBAa OKCHIA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMITJIEKCHI aTFOMUHUS.

OO6mias  XxapakTepuCTHKa MeTauioB 100ouHbIX mnoarpynn  (b-rpymm)
[leproanyeckoi CUCTEMbI XUMUYECKUX AJIEMEHTOB.

du3nyecKkre U XUMUYECKHE CBOMCTBA XpoMa U ero coequHeHuit. OKcuabl u
rugapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel U guxpomartsl, HX
OKHCIIUTENbHbIEC CBOMCTBA. [loyueHne u npuMeHeHne xpoma.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHua M €ro COCIUHEHUM.
Baxneiimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckue M XMMHYECKHUE CBOMCTBA JKejie3a U ero coequHeHnil. OKCHUIbI,
runpokcusl U conu xeneza(ll) u xeneza(lll). [Tonyuenne u npuMeHeHne xene3a
U €ro CIUIaBOB.

du3nyYecKrue 1 XMMUYECKHE CBOMCTBA MEU U €€ coeaquHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCTUMHEHHUI.

[Muuk: momy4yeHue, (U3MYECKUE W XUMHUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
UHKA U €r0 COeIUHEHUMH.

OKCIEpUMEHTAJIbHBIE METOJbl HM3YYEHHS BEIIECTB M HX MpPEBPAIlCHUN:
H3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢ocdopa, kene3a, MarHus B
KHUCJIOPOJIe, HM3y4YeHUE KOJUIeKIUMU «MeTaibl W CIUIaBbD», B3aUMOJICUCTBUE
HIEJOYHBIX U IIEJIOYHO3EMENIbHBIX METAILIOB C BOJIOM (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAITIOB), B3aUMOJICMCTBUE LIMHKA U Kejie3a C pacTBOpaMU KHUCIOT U
nieI04ued, Ka4eCTBEHHBIE PEaKI[MU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBI METAJJIOB, B3aUMOJEHUCTBUE THUAPOKCUIOB aTIOMUHHS U LHUHKA C
pacTBOpaMH KHCJIOT M IIEIOYEH, pEllIEHHE SKCIEPUMEHTAJIbHbBIX 3a/Ja4 [0 TEMaM
«Tanorens», «Cepa u e€ coeauHeHus», «A30T U Gochop U UX COEAUHEHUSN»,
«MeTauibl TJIaBHBIX MOATPYIID, «MeTamibl TOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponp xuMum B o0ecrieueHu yCTOMYMBOTO pa3BUTHS ueoBeuecTBa. [lonsaTue
O Hay4YHbIX METOAaxX IMO3HAHUS M METOJIOJOTUH HAyYHOTO HCCIEeI0BaHUSI.
HayuHble IpuHLIKIBI OpraHu3alui XUMUYECKOr0o IPOU3BOACTBA. [IpoMbliiieHHbIE
CIOCOOBI MOYYEHUSI BaXKHEHUIITNX BEIIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHAKA,
CEpPHOM KHUCJIOTHI, MeTaHoJa). [IpoMBITIIEHHBIE CITOCOOBI MOMYYEHUS METAIOB U
CIUIaBOB. XUMHUUYECKOE 3arps3HEHUE OKPYXKAlOLIEH Cpelbl U €ro MOoCIE/ICTBUS.
Ponb xuMuu B 06ecriedeHnH SHEPTeTUUECKONW O€30MaCHOCTH.

Xumuss W 3J0pOBbE UelloBeKa. JlekapcTBeHHble cpexactBa. [IpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpernapaToB. Pojib XUMUU B pa3BUTHUU MEIUIIMHBI.



XUMHUS TUIIA: OCHOBHBIE KOMIIOHEHTBI, MHIIEBbIC N100aBKU. Poilb Xumuu B
oOecIeYeHn  MUIIEeBO 0€3011aCHOCTH.

Kocmernueckue u mnapdromepHbie cpeiactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 MCIIOIb30BaHUs MPEnapaTtoB OBITOBOM XUMHUU B IOBCEIHEBHOMN
JKU3HU.

XuMusi B CTPOUTEIBCTBE: BAXKHEHUIINE CTPOUTENIbHbIE MaTEepUaibl (ILIEMEHT,
0eToH).

XuMus B CENIbCKOM X03sicTBe. OpraHndyeckre U MUHEpaIbHbIE Y100pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO0, KepaMHKa.
Marepuansl it 351eKTpoHUKHA. HaHOTeXHOIOT M.

PacuétHrle 3amaun.

Pacuérel: Macchl BellecTBa WM O0ObEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUM, €CIU OIHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKIuy, €CIM OJHO M3 BEIIECTB JaHO B BHJE PAcTBOpa C ONPEACTEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BENIECTBA, MACCOBOW JIOJHM W MOJISPHOMU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpPE, JIOJM BBIXOJAa MPOJYKTA PEAKIUH OT
TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHBIE CBSI3U.

Peanuzanuss ~ MeXOpeAMETHBIX  CBs3€H TNpU  H3YyYeHHM OOled u
HEOpraHndeckor xuMuu B 11 Kilacce oCyIeCTBISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK W MOHATHH, MPUHATHIX B OTAEIbHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (DaKT, TUIIOTE3A,
TEOPHS, 3aKOH, aHAJM3, CHHTE3, KJIAacCH(pHUKAIUS, MePUOIUNIHOCTh, HAOIIOICHHE,
HM3MEpPEHUE, SKCIIEPUMEHT, MO/IEJb, MOJICIMPOBAHUE.

®dusuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, »JJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUA YPOBEHb,
BEIIIECTBO, TeJI0, OOBEM, arperaTHOE COCTOSHHUE BEIIECTBA, WJICATBHBIN Tas3,
bu3nYecKre BEIUYUHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buomorus: KieTka, opraHusM, dKOCHCTeMa, onocdepa, MeTaboIH3M, MaKpo-
1 MUKPODJIEMEHTHI, OCIIKH, JKHPBI, YTIEBObI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpacdusi: MuHEpaibl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBRO,
pPECYPCHL.

TexHomorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYPrusi, CTPOUTEIbHBIC
MaTepHuaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MUIIEBASI MPOMBIIUICHHOCTD,
dbapMmaiieBTHUECKAS MPOMBIILJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npernaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX  MATCPHUAJIOB, JJICKTPOHHAA
MMPOMBINIJIICHHOCTh, HAHOTCXHOJIOT'HH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA VYIJYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

B COOTBETCTBUM C CHCTEMHO-JEATEIBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MpeaMeTa «XUMHs» Ha ypPOBHE CPEIHETO
oOirero 00pa3oBaHMsl BBIACICHBI CIEAYIONIME COCTABIISIONINE: OCO3HAHUE
OOyYalOmMMUMHUCA POCCHMCKONM TPaKJaHCKOM HJICHTHYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEICTICHUIO; HATMYUE MOTUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCA PYKOBOJICTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMd M HOPMaMU TIOBEJCHUS; HAJU4YWe
MIPaBOCO3HAHMS, IKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABHUTh II€JIU U CTPOUTH
’KU3HECHHBIE TIJIAHBI.

JIMYHOCTHBIE pe3yJIbTAThl OCBOCHHUS TMpeaMeTa «XUMUS» OTPaxaroT
c(hOpPMHUPOBAHHOCTh OIBITA I103HABATECIILHOW M TPAKTUYECKOW JEeSATEIHbHOCTH
oOyyJaromuxcsi B Mpoliecce peain3aluu 00pa3oBaTeIbHON NI TEIHLHOCTH.

JIuyHOCTHBIE pE3yJbTaThl OCBOCHUSI TNpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OIIBITA IT03HABATEIIBHOM M TIPAKTHYECKON JCATEILHOCTH
oOyyaromuxcsi B MPOIECce peanu3aluid o0pa3oBaTeIbHON JeATeIbHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYITMOHHBIX TIPaB M 00S13aHHOCTEH,
YBa)XEHUS K 3aKOHY M TIPABOMOPSIIKY;

MpEACTaBICHUSI O COIUAIBHBIX HOpPMax M TNpaBUIaX MEXKIUMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTU IMPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIMICHWN y4eOHBIX W MO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUN
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPHUHUMATh MOTHBBI, HAaMEpPEHHUs, JIOTUKY H
apryMEHTBI JPYTUX TIPU aHATU3€ PA3IMYHBIX BUJIOB YUCOHOM €SI TEIHHOCTH;

2) IAaTPHOTUYECKOT0 BOCIIUTAHUSA:

IICHHOCTHOT'O OTHOIICHUS K HCTOPUYECKOMY M HAy4YHOMY HACJECIHUIO
OTE€YECTBCHHON XMMUM;

YBOKEHHUSI K TIPOIIECCY TBOpPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
NPUJIOKEHUS XWMHH, OCO3HAaHMUSI TOTO, YTO JAHHBIE HAYKH €CTh pe3yJbTar
JUTATENIbHBIX ~ HAOJIOJCHWM, KPOIOTJIMBBIX JKCIEPUMEHTAJIbHBIX  MOMCKOB,
MOCTOSIHHOTO TPYy/Jla YYEHBIX U MPAKTUKOB;



MHTEpeca M [03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM U TOCIEIYIOUIEM
aHanm3e WH(POPMAIUU O MEPEOBBIX TOCTIKCHHSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OTICHUBATH CUTYAIIMH, CBI3aHHBIC C XUMUYECKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIIEH C
MO3ULMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUSA MOCHEACTBUMN
MOCTYTIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 370poBOoro u Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (HU3MUYecKOMYy U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHnss TpaBuil Oe30MacHOro oOpalleHus C BellecTBaMuU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYI0BOU AECATEIBHOCTH;

NOHUMAaHUSl [EHHOCTH TPaBWI HHJMBHUAYAJIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3JOPOBBIO M KU3HU JIIO/ICH;

OCO3HAHMS MOCTEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IMOJE3HOM, TBOPYECKOM W  JPYruX BHAAX
NEeSATENbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a7a4
COLIMAIbHOM HAIIPaBIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY HU3YUYEHHUIO Mpodeccuil pa3IudyHoro pojia, B TOM
YKCJie HA OCHOBE MIPUMEHEHUS ITPEAMETHBIX 3HAaHUU 110 XUMUH;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU JI€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBUIYAIbHON TpPaeKTOPUU
oOpa3oBaHus, Oyaymeld MpopeccCuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSA:

HKOJIOTUYECKU IIEJIeCO00Pa3HOT0 OTHOILIEHUS K MPHUPOJE KaK HCTOYHHUKY
CYILIECTBOBaHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUATBHOU Cpebl;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUN XUMHUU IS
pELIEHUST BONPOCOB PAlMOHAIIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUM, IPUHOCIIIMX Bpel OKPYKarOLIEH
NPUPOIAHON Cpelie, YMEHHsS IPOrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKUE
MOCTEICTBUA MPEANPUHUMAEMBIX JECUCTBUIN U MIPEIOTBPAILATH UX;

HAJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIILICHUS, IKOJIOTHYECKON KYIbTYPHI,
OmbITa NEATETbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMH B IMO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJOTUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHHS €€ poJud B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYyYHOTO MBIIUJICHUS, CO3JaHUU I€JIOCTHOTO
MpEACTaBICHUS] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOJABI U YEIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIIeHWU TPOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;

yOSXKIIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHHM JUJII  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHHCTHUYECKOM HAMNpPABICHHOCTH W Ba)XXHOM pOJM B
CO3JJaHMU HOBOW 0a3pl MaTepUaIbHON KyJIbTYpbl, B pEUIEHUH TI00ATbHBIX
mpo0IeM yCTOMYMBOTO PAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOW, DSHEPIETHUECKOM,
MUIIEBON M DKOJIOTHYECKOW 0€30MacCHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ECIIEYCHUN
YCJIOBUM YCHENTHOTO TPY/a U HKOJIOTHYECKH KOMMOPTHON MKU3HU KaXKJIOTO YJIeHa
00I111eCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: TOHUMAaHUA CYIIHOCTH METOJI0OB
MO3HAHUSA, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
noJiy4aemble 3HAHUS JJIsl aHAIKM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, YMEHHUS JeaTh 000CHOBaHHBIE 3aKIIOUCHHS Ha
OCHOBE Hay4dHbIX (PAKTOB M HMEIOIIUXCA JAHHBIX C LEJIbI0 TOJy4YeHUSs
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIB30BaTh XHUMHUYECKUE 3HAHUS IS
penieHust IpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATENbCKOMN NESTENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM Tpyda B paznuyHbIX cepax mpodeccruoHanbHON
JEATETBbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pe3yJbTaThl OCBOCHHS IIPOrPpaMMBbI TI0 XUMHUW Ha YPOBHE
cpenHero o01ero oopa3oBaHus BKIIOYAIOT:

3HAYMMble  JI  (OPMHUPOBaHHMSI ~ MHPOBO33PEHHUS  OOYYAOLIMXCS
MEXKTUCIUIUTMHAPHBIC (MEXKIIPEAMETHbIC) OOICHAYYHbIC TOHATHS, OTPaKarOIIHe
IICJIOCTHOCTh HAYYHOW KAapTHHBI MHpa W CHCHU(PUKY METOJOB TO3HAHHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBJICHUE,
npoliecc, CUCTeMa, Hay4HbId (DAaKT, PUHITUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIIOBaHIE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT H JIPYTHUE);

yYHHUBEpCaJIbHbIC y4eOHBbIC NEHCTBUS (ITO3HABATCIIbHBIC, KOMMYHHUKATHBHEIC,

PEryJISITUBHBIE), o0ecrieuynBaroIIme dbopmupoBaHue (GyHKIIMOHATIBHOM
T'PAaMOTHOCTH U COIIMATLHOW KOMITETESHITUH 00YYaroIIIXCs;
CIIOCOOHOCTH 00yUaromMXCcst UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHUS B MIO3HABATEIBHON U COLMAIBHON MTPAKTHUKE.

MeranpeagMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU W  PETyJISITUBHBIMH
NEUCTBUSIMH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS

1) 0a30Bble JJOrHYecKue AeMCTBHUA:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEJIH JEATEIbHOCTH, 3aJlaBas IapaMeTpbl M KPUTEPUM HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIHBHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIB30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEPHBbIC MPU3HAKU MOHSITUN M YCTaHABIMBATH WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHITHS I OOBSICHEHHS OTISIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTECPUHU JJIA KJIACCH(PHUKAIIMU BEIICCTB H
XUMHUYECKHUX PEaKIN;

yCTaHaBJIMBAaTh MPUYUHHO-CJICJACTBEHHBIC CBS3M MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJCHHUS (MHIAYKTUBHBIE, JI€YKTHUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B PacCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEMble B XUMHUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOACIIBHBIC TIPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMH4YecKas ¢opMmylia, ypaBHCHHE XHMHUYCCKOU



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 0a3oBbIe MCCJIEeI0BATEIbCKHE 1eCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKuunii;

dbopMyIHpPOBATH LIS U 33/1a4d UCCJICIOBAHUS, UCTIOIb30BaTh MTOCTABJICHHbBIC
U CaMOCTOSTEIHHO C(OpPMYyIHpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMHU CAMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  TPOBEICHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJAO0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (pOpMYyIHpPOBATH
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS,
COCTaBJISITh 00OCHOBAHHBINA OTYET O MPOAEIaHHOM paboTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATENbCKOM U MPOEKTHOU
JESATENHHOCTH, TMPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pPa3InYHBIX
METOJ0B TO3HAHMSI.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBAThCA B PA3JIUYHBIX HCTOYHMKAX uWHopMauuu (Hay4dHO-
NONyJisipHasl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUs, CIPABOYHBIE IMOCOOUS,
pecypebl HTepHETa), aHamM3upOBaTh MHPOPMALIUIO PA3TMYHBIX BUAOB U GHOpM
Ipe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTD;

bopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOW JUIsI BBIMOJHEHHUsS YYEOHBIX 3ajad
OTPEENIEHHOTO THUIIA;

NpUOOpETaTh OMBIT HCMOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOUpATh  ONTUMaJIbHYIO  GoOpMy  TIpeACTaBICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOIUIIBI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA SA3BIK B KA4eCTBE CpeACTBAa Npu paboTe C
XUMUYECKON uHpOpMaIMeil: TpPUMEHSATh MEXIpeaAMeTHbIe ((u3ndyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJINYCCKHUEC CPCACTBA HATTISITHOCTH.

KoMMmyHMKaTHBHbIE YHMBeEpPCAJbHbIE YUeOHbIe NeiiCTBUS:



3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMbI B XOJ€ Uajaora u/uiu
JMCKYCCHUH, BBICKA3bIBaTh UJIeU, ((OPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS MTPEJIOKEHHON 3a/1a4U;

BBICTYNATh C MpE3eHTAaIMell pe3yJbTaTOB IO3HABATEIBHOW JAESITEIIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOM PabOThI MO0 MCCIEIOBAHUIO CBOWCTB
M3Yy4YaeMbIX BEUIECTB, peajan3alud yueOHOTO NPOoeKTa, U POPMYIUPOBATH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYyTEM COrJACOBAHMS MO3ULUNA B
X0J1e 00CyXIeHHSI 1 OOMEHA MHEHUSAMH.

PeryasiTuBHbIE YHMBepCaJbHbIE Y4eOHbIE 1eCTBUA:

CaMOCTOSATENLHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NEeATeIIbHOCTh, Ompenesas e€ IMeau W 3aJadd, KOHTPOJUPOBaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraéMblii alropuT™M JACUCTBUI MpHU
BBITIOJTHEHUHU Y4YeOHBIX M HCCIIEIOBATEIIbCKUX 3aj7ad, BBIOMpaTh HamboJjee
2 PeKTUBHBIN CcMOCO0 MX pEHICHHS ¢ Y4E€TOM IOJYYEHUs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJb JEATEIBHOCTH HAa OCHOBE CaMOaHalu3a H
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbBIC pe3ybTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU Ha yTITyOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOuiero o0pa3oBaHUs BKIIOYAIOT CrelU(pUYecKue
JU1sl yueOHOro npeaMeTa « XUMUs Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI IeUCTBUIN
M0 OCBOCHUIO, MHTEPIPETALMU U MPEOOpPa30BaHUIO 3HAHUM, BUJIbI JAESATEILHOCTU
M0 TIOJYYCHHWIO HOBOTO 3HAHHS W MPUMEHCHUIO 3HAHWA B PA3JIMYHBIX yUeOHBIX
CUTYyallUsIX, & TAKXKE B PEATIbHBIX )KM3HEHHBIX CUTYalUsAX, CBA3aHHBIX C XUMHUEN. B
nporpaMMe 10 XHUMHUU TPEAMETHBIE PE3YyJIbTaThl MPEACTABICHBI 10 TroJaM
W3yYCHUS.

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHMS Kypca «OpraHuuyeckass XUMUS
OTPAXKarKoT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAUYCHUU OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJId B OOECIEHYEHHH YCTONYHMBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTMYECKON, IHEPIETUUECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEUIIMHBI, CO3/IaHMU HOBBIX MATEPHUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHH, B obecrieueHU N PalMOHAIIBHOTO
MPUPOOTOIH30BaHUsI, B (OPMHUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpPbhl
YelioBeKa, a TakKKe OJKOJOTMYECKHU OOOCHOBAHHOIO OTHOUIEHUSI K CBOEMY
3I0POBBIO U IPUPOIHOM CPEJIE;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIAraoIINe MOHATUSI — XUMUUECKUN DJIEMEHT, aTOM, SIAPO U DJICKTPOHHAS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTaneil, HWOH, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIHHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKas CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIIEPOAHBIN CKeNleT, GyHKIIMOHAIbHAS
TpyIa, paadkal, CTPYKTypHbIE (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M TPOCTpPAHCTBEHHas (reoMeTpuueckas,
ONTUYECKAs), HM30MEPHI, T'OMOJOTUYECKUNA pAJl, TOMOJOTH, YIIEBOJOPOIBI,
KHCJIOPOJ- U a30TCOAEpPIKAIINE OPraHUYECKUE COCAUHEHUs], MOHOMED, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUU, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs] DSHEPrHUM TMPU XUMUYECKUX pEeaKIHUaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAallhe B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XMUMHYCCKUX SIBICHHM; TPEICTABICHUS
0 MEXaHW3MaxX XWMHYECKHX pPEaKIUuH, TePMOJMHAMHYECCKHUX U KHUHETUYCCKUX
3aKOHOMEPHOCTSIX WX MPOTEKAHUs, O B3AMMHOM BJIUSHUW aTOMOB M T'PYIII aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM M Me30MepHbId 2 dekTsl, opueHTaHThl | 1 |l pona);
(bakTOJIOTHYECKHE CBEIICHHUS O CBOWMCTBAX, COCTaBe, MOJYYEHUU U O€30MacHOM
WCIIOJIb30BAHUN BAKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON
NESTEIPHOCTH  YeJOBEeKa, OOMUX  HAYYHBIX  MNPUHIUIAX  XHMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TepepaboOTKu HEPTH);

c(OpPMHPOBAHHOCTh YMEHUH: BBISABIATH XapaKTEpPHBbIC MPU3HAKW TOHSATHUH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIONIUE MOHSTUS MPU
OIIMCAHWM COCTaBa, CTPOCHUSA U CBOMCTB OPTraHUYECKUX COCIUHECHUN;

c(hOpMHUPOBAHHOCTH YMEHUI:

HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJII COCTaBIIECHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB,;

COCTaBIIATh YPABHEHUS XMMHYECKUX PEAKIUA U PACKPHIBATH WX CYITHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEJICTBOM  COCTaBJICHUS
AJIIEKTPOHHOIO OajlaHca »JTUX peakluii, peakiuil HOHHOro OOMeHa IyTEéM
COCTAaBJICHHSI X TIOJTHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHCHHIA;,



W3rOTAaBJIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEUIECTB AJI WIUTFOCTPALIMU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUI: yCTaHABIMBATH MPUHAJJICKHOCTh M3yUYECHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHUIO K OIpeAcIIEHHOMY
KJlacCy/Tpynne COeAMHEHWH, JaBaTh MM Ha3BaHUA 10 CHUCTEMaTUYECKON
Homenknatype (IUPAC) u mpuBoAWTh TpUBHATILHBIC HA3BAHUS IS OTICITHHBIX
IPEICTaBUTENIC OPraHMYECKUX BEIIECTB (3TWIIEH, alleTWIIEH, TOJIYOJ, TJIULEPHUH,
ATHJIEHTJIUKONb, (PEeHOd, (QopManbIeru, aneTaJbJeru], aleToH, MypaBbHUHas
KHUCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJIEMHOBAS, TAJIbMUTHHOBAST KUCIIOTHI,
[JIMLWH, aJaHWuH, MallbTo3a, (PpyKTO3a, aHWIMH, TUBUHWI, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUe);

c(OPMUPOBAHHOCTh YMEHHUSl ONPEACNATh BUJI XHUMHUYECKOM CBSI3U B
OpPraHWYEeCKUX COEAUHEHMUAX (KOBAJICHTHas W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTHh TOJOXKEHHUSI TEOPHH CTPOCHUS
oprannueckux Bemects A. M. bytiepoBa aiist 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nueckue M XMMHUYECKHE CBOWCTBA THUIIMYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIECTB: AJIKAHOB, LIUKJIOATKAHOB, aJIKEHOB, aJIKa/IUCHOB,
QIKUHOB, apOMAaTUYECKUX YIJIEBOAOPOJIOB, CIUPTOB, aJbJETHJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOKHBIX 3(UPOB, KUPOB, HUITPOCOSAUHEHUN U
aMHHOB, aMHHOKHCIIOT, O€IKOB, YIJIEBOAOB (MOHO-, AM- M MOJIUCAXapUIOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXKAY  HHMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIUX XHWMHUYECKHX PEaKUUd C MCIHOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh yMEHUS TMOATBEP)KJIATh HA KOHKPETHBIX IMpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCAMHEHHM OT
KPaTHOCTH M THUIIA KOBAJIEHTHOU CBsI3U (G- U T-CBSI3M), B3AUMHOI'O BJIUSHHS aTOMOB
Y TPyII aTOMOB B MOJIEKYJIAX;

c(OpPMHPOBAHHOCTh YMEHHS XapaKT€pU30BaTh UCTOUHUKH YIJIEBOJIOPOJHOTO
Chipbsi (HE(Th, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI €ro mMepepadOTKH W
NPaKTHYECKOE MPUMEHEHUE MPOTYKTOB MepepadOTKy;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHMM O €CTeCTBEHHO-HAayYHBIX
METO/IaX MO3HaHUSl — HAOJIOJCHUH, U3MEPEHUU, MOJIEITUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICIICHHOM) U YMEHHSI IPUMEHSTH 3TU 3HAHUS;

c(OpMUPOBAHHOCTb YMEHHUS OPUMEHSTD OCHOBHBIE orepauu
MBICIIUTENILHON JESTeIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3alINIO, BBISBICHUE NMPUYUMHHO-CJICJICTBEHHBIX CBSA3EH — IS U3y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHHUI: BBISBIATH B3aUMOCBS3h XUMUYCCKUX 3HAHUU C
MOHATUSAMHM U TIPEJCTABICHUSIMUA APYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB JIJIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUSI CYIIHOCTH MAaTe€pUabHOTO EIUHCTBA MHUPA,
WCIIOJIb30BAaTh CHCTEMHBIC 3HAHUS IO OPTaHWYECKONW XUMHUHU 11 OOBSICHCHHS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO MPUPOY;

chOpPMHPOBAHHOCTh YMEHHMM: TMPOBOJIUTH PACUETHI MO0 XUMHUYECKUM
dbopMysIaM U ypaBHEHHSIM XUMHUUYECKUX PEAKIMH C HCIOIb30BaHUEM (PHU3HMYECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJHUYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHNX
BEILIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACU€Thl MO HAXOXKJICHUI0 XUMHUYECKOU
(dbopMyIIBI BEIIECTBA 1O HM3BECTHBIM MACCOBBIM JIOJISIM XUMUYECKHUX SJIEMEHTOB,
MPOJYKTaM CrOpaHMs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: NTPOTHO3UPOBATh, aHATU3UPOBATH U OLICHUBATH
C TMO3UIMH  DKOJOTHMYECKOM  O0€30IMaCHOCTH  MOCHEACTBHS  OBITOBOM W
MIPOM3BOJICTBEHHOM JICATENIbHOCTH 4YeJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEIIIECTB, UCIIOJIb30BaTh MOJIYUYCHHBIC 3HAHUS ISl IPUHSATUS TPAMOTHBIX PEIICHUM
po0JieM B CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUM: CAMOCTOSITEIIPHO TUIAHUPOBATh U IPOBOJUTH
XUMUYECKUN DSKCIIEPUMEHT (MOJyYeHHEe W U3YUYE€HHE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYECTBCHHBIC pPEAKIMU YIJIEBOJOPOJOB PA3JIWYHBIX KIJIACCOB U
KHCJIOPOJICOJICPIKAIIMX OPraHUYEeCKUX BEIIECTB, PEIICHHWE SKCIIEPUMEHTAIBHBIX
3371a4 110 PACMO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIOJACHUEM IIPaBHII
0e3omacHOro OOpallleHus ¢ BeEIIeCTBAMHU U JIa0OpaTOpHBIM 000OpYyJAOBaHUEM,
dbopmMyIHpoBaTh 1€JIb HUCCIAEAOBAHUS, TMPEACTABIAThL B pa3iIudHod ¢dopme
pEe3yIbTaThl SKCHEPUMEHTA, AaHAIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI:

coOJII01aTh MpaBuUiIa SKOJOTHYECKH 11€J1eCO00pa3HOro MOBEICHUS B OBITY H
TPYJAOBOM JEATENIBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOIIEH
MPUPOJIHON CPEJIbI U IOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHSL;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JCHCTBUSI Ha >XUBBIE OPraHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbIC TTokazareis [1JIK;

aHAJIM3UPOBATH IIEJIECOO0PA3HOCTh MPUMEHEHUS] OPraHWYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHHUS PUCK-TI0JIB3;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITIHU B PA3TUIHBIX UCTOYHUKAX (Hay4dHas U y9eOHO-HAy4YHAs
JuTepaTypa, cpeAcTBa MmaccoBor mHpopManmu, UHTEpHET 1 Apyrue), KpUTHIECKU
aHAJIM3MPOBATh XUMUUYECKYI0 MHpOpMaIMIO, iepepadaTsiBaTh €€ M UCIOIb30BaTh
B COOTBETCTBUU C NTOCTABJICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHmdeckas
XUMUSD OTPAXKaroT:

chOpMHUPOBAHHOCTh MPEJCTABICHUNA: O MaTepUaIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBICHUN NPUPOIBI, O MECTE€ U 3HAYEHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIECYEHUU YCTONYMBOIO
pa3BUTHA, B PEIICHUU MTPOOJEM HKOJOTHUECKOM, IHEPreTUYEeCKOM U MHUILIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUILHUHBI, CO3JJaHUM HOBBIX MaTEpPHUATIOB, HOBBIX
WMCTOYHUKOB SHEPTUM, B OOECIEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIH30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI U OOIIEH KyJIbTypbhl YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKUMX  3HAHMM, KOTOpass  BKJIKOYACT:
OCHOBOMOJIATalIINE MOHATUS — XHUMUYECKHI DIIEMEHT, aTOM, SApO aToMa,
U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE H
BO30Y)XIEHHOE COCTOSIHHSI aTOMa, THOpUIW3AIMs aTOMHBIX OpOWTANeH, HOH,
MOJIEKYJIa, BAJEHTHOCTb, O3JICKTPOOTPULATEIIBHOCTh, CTEIEHb  OKHUCIIEHUS,
XUMHUYECKasi CBsI3b (KOBaJieHTHAs, MOHHAsA, METaJIMYeCcKas, BOJOPOIHAs),
KpUCTaJUIMYECKass PELIETKA, XUMHYECKass peakus, pacTBOp, JJIECKTPOJIUTHI,
HEAJIEKTPOIMUTHI, DJEKTPOJUTHYECKAss JUCCOLMALMS, CTENEHb IHCCOLMALUU,
BOJIOPOJIHBIN TIOKa3aTedb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XMMHUYECKON PEAKINHU, CKOPOCTh XUMHUYECKON PEAKIINHU, XUMUYECKOE PAaBHOBECHE;
TEOpPUM U 3aKOHBI (TEOPHs DIIEKTPOJMTHUECKOW JHUCCOIUAIMU, TEPUOTUYSCKUN
3akoH JI.1. MeHeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3AKOH COXPAHEHUS U
MPEBPAIIEHUS] SHEPTUM MPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHUPOBO33PEHUYECKUE 3HAHUs, JIeKAIIMe B OCHOBE IIOHUMAaHUS
INPUYMHHOCTA W CHCTEMHOCTM  XUMHUYECKUX  SBJICHHUHW; COBPEMCHHBIC
MPEJICTABJICHUS] O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM |
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEACTABJIEHUS O MEXaHU3MaX XUMHYECKUX
peakuuii, TEPMOAUHAMUYECKMX UM KHHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MIPOTEKAHUs, 0 XUMMHYECKOM PAaBHOBECUHU, PACTBOPAX M AUCIEPCHBIX CUCTEMAX;
(bakToJIOTHYECKHUE CBEICHHUSI O CBOMCTBAX, COCTaBe, MOJYYCHUH U O€30MacHOM
WCIOJIb30BAaHUU BAKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPaKTUYECKON
JEATeIbHOCTH  YEJIOBEKA, OOIMX  HAyYHbIX  MNPUHIUMNAX  XUMHYECKOIO
MPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IpHU
ONMCAHUU HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;



c(hOpMUPOBAHHOCTh YMEHHSI HCIOJIL30BaTh XUMUYECKYH) CHUMBOJIMKY JJIsI
coctaBieHuss (GOPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematuueckyto HoMmeHkinarypy (IUPAC) u TpuBuanbHbie Ha3BaHUSI OTICIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI OMPECIISITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIUHEHUSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAS), THUI KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUS OOBSICHSATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM H
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBS3H;

chOPMHPOBAHHOCTh  yMEHUH:  KiIacCU(PHUIIMPOBATH:  HEOPTAHHUYECKHE
BEIIECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIIUH 0 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupymollux BeIIeCTB, TEIUIOBOMY 3(PPeKTy peakiuu, U3MEHEHHUIO
CTENEHEeW OKHUCJICHUsI HJIEMEHTOB, OOpAaTMMOCTH, YYacTHUIO Karaju3aTopa u
JPYTHUE); CAMOCTOSTEIIPHO BEIOMPATh OCHOBAHMS U KPUTEPHH IS KilaccuPpuKanum
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPbIBATh CMBICI MEPUOJIMYECKOr0 3akoHa /.
W. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYyHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHUYECKUX OHJIEMEHTOB MEPBOrO—YETBEPTOTO MEPHOJIOB
[Tepuognueckonr  cucremsl .M.  MenneneeBa, UCHOJNB3ys  TMOHSATHS
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, 0-aToMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE SHEPreTUUYECKHE COCTOSHHUS aTOMay;
OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HX
coequHeHuM 1o mnepuojgam u rpynmnaMm Ilepuonnueckou cucrembr J[. U
MeHieneeBa, BaJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOYEK;

chOPMHPOBAHHOCTh YMEHHI: XapakTEpPU30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BEHIECTB  pPA3UYHBIX  KJACCOB,  TMOJTBEPKIATh
CYIIECTBOBAHHE TE€HETUYECKOM CBSI3M MEXKIYy HEOPraHWYECKUMHU BEIIECTBAMH C
MOMOIIbIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

cOPMHUPOBAHHOCTh YMEHHUS PACKpPbIBATh  CYIIHOCTb: OKHCJIHMTEIbHO-
BOCCTAHOBUTEJILHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca
ATUX pEeaKIui; peaklril MOHHOr0O OOMEHa MyTEM COCTABJICHUS WX TMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPAaBHEHUM;  peakUUMd  TUAPOJIW3A;  PEaKUuu
KOMILJIEKCO00pa3oBaHus (Ha MpUMeEpe r’uIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



c(hOpPMUPOBAHHOCTh yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX IHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKUUH B 3aBUCUMOCTU OT Pa3IUYHBIX
(bakTopoB, a TaKXKe XapakTep CMEHICHUS XMMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jencTuil (mpuniui Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XHUMHYECKHUE pPEaKIIHH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIyYEHHUsSI CEPHOM KHUCIOThI, aMMHUaka,
oOIue HaydHbIE TMPUHINNBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHs] COOTHOLIEHHUS PUCK-TI0NIb3A;

c(hOpMUPOBAHHOCTh BIIQJICHUSI CHUCTEMOW 3HAHUM O METOJax HAyYHOIO
MO3HAHUS SBJICHUM TPUPOABI — HAOIIOIEHWe, HW3MEPEHHE, MOJCINPOBAHNE,
HKCIIEPUMEHT (pEeasIbHbIN U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0OBAHUU BEIIECTB
U s OOBSICHEHHS XHUMHUYECKMX SIBJICHUHM, HMMEIOIMHUX MECTO B TPUPOJIE,
MPaKTUYECKOMN JAESATEIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU,

c(hOpPMHUPOBAHHOCTh YMEHHSI BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX IPEAMETOB IS
00J1e€ 0OCO3HAHHOTO MMOHUMAHUS MAaTEPUATILHOTO €IMHCTBA MUDPA;

c(OPMHUPOBAHHOCTh YMEHHUS TNPOBOAUTH PACU€Thl: C MCIOJIB30BAHUEM
MOHSATUM «MAcCOBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPAIUS»;
Macchl BEIIECTBAa WM O0OBEMA ra3a Mo W3BECTHOMY KOJIMYECTBY BEIECTBA, MAcce
Wi 00bEMY OJTHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro s¢dexra
peakuuy; 3Ha4eHUs BOAOPOIJHOTO MOKAa3aTelsl pacTBOPOB KHUCIOT W IIEJIOYEH C
M3BECTHON CTEIMEHBIO AHMCCOIMAIMK;, Macchl (00bE€Ma, KOJHWYECTBAa BEIIECTBA)
MPOAYyKTa PEAKIUH, €CIU OJHO W3 MCXOJIHBIX BEIIECTB JJAHO B BHJIE€ pacTBopa C
onpeeIEHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(uMeeT TpUMECH); JOJIM BbIXOJA MPOJIYKTa peakiuu; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEJIbHO IUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA  DKCIEpUMEHT  (IIpOBEJACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKACHUE KaUeCTBEHHOT'O COCTAaBa HEOPIraHUYECKHUX BEILIECTB, ONPE/EICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbID HWHIWKATOPOB, H3YyYEHUE BIUSHUS
paznuUYHBIX  (PAKTOPOB HA CKOPOCTh XHMHMUYECKOW pEaKIMu, pEeIICHUE
DKCIEPUMEHTANBbHBIX 3afa4 1o TemaM «Mertauey u  «Hemeramis»y) ¢
coOI0IeHnEM TpaBUil 0€30MacHOro OOpalleHHs C BEUIECTBAMU U JaOOPATOPHBIM
o0opynoBanueMm, (HOpMyIupoBaTh I€ldb HCCJIENOBAaHUS, TMPEJICTABIATh B
paznu4yHOi (opMe pe3yJbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUM: COOIIOIaTh MpaBuUia MOJIb30BAHUS XUMUYECKOM
nocy/Iol u 1abopaTopHbIM 00OpyJOBaHUEM, OOpaIIeHUs C BEIIECTBAMH B
COOTBETCTBHUM C WHCTPYKIIMSIMHU TIO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTMYECKH II€JeCO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOI
JEATEIBHOCTH B IIEISAX COXPAHEHUS] CBOETO 3J0POBBS, OKPYXKAIOIIEH MPUPOIHOMN
Cpeapl M JOCTHMKEHUA €€ YCTOMYMBOIO Pa3BUTHUSA, OCO3HABATh OIACHOCTH
TOKCUYECKOTO JICCTBUSL HA JKMBBIC OPraHU3MBbl ONPEICIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMmbIich nmokaszarens [IJIK;

chOpMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIATh LIE€JICHANPABICHHBIA TMOUCK
XUMHUYECKON MHGOpMAIIMK B PA3TUYHBIX UCTOUYHMKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEepaTypa, CpeacTBa MaccoBoil nHGopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, mepepadbareiBaTh €€ M UCIOJIB30BATh
B COOTBETCTBHUH C ITOCTABJICHHON y4eOHOM 3a1aueii.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

DJICKTPOHHBIE
(uugposbIe)
oOpa3oBaTe/ibHbIE

pecypchl

KoauuecTtBO
Ne HaumMeHoBaHuUe pa3/iesiOB U TEM
JacoB
n/n NPOrpamMMbl
Bcero

Pazgea 1. Teoperuueckue 0CHOBbI OPraHUYeCKOM XUMUH

[Ipenmet oprannueckoit xumuu. Teopus

1.1 CTPOCHHUSI OPTAaHMYECKUX coequHeHUN A. M. 8
byrneposa
Hroro mo pasneny 8

Paznen 2. YriaeBoaopoanst

[IpenenbHbIE YTIEBOAOPOABI — AJTKAHBI,

2.1 5
IIUKITIOATTKAHBI

99 HenpenenbHbIe YIIIEBOIOPOIBI: ATKECHEI, 14
aJIKaIMCHBI, AJIKHHBI

2.3 ApomaTudeckue yrieBoaopo bl (apeHbl) 8

24 [TpupoaHBIC HCTOYHUKH YTIIECBOIOPOIOB U 4
uX rnepepadoTka

2.5 ["anoreHnpou3BOAHBIE YTIEBOJOPOIOB 4

Hroro 1o pasneny 35

Paznen 3. Kucsiopoacoaep:xamniue oprannyecKue coeuHeHust
3.1 Cruptel. deHon 11

KapOoHUIIbHBIE COETMHEHUS: ATbICTUIBI 1

3.2 keToHbl. KapOoHoBbIe KUCIOTHI. ClIOKHBIE 21
a¢upsl. XKupsi

3.3 YrieBozsl 9

Hroro no pazgeny 41

Pasznen 4. A30Tc0uepmamne OpraHnv4eCcKue COCAUHECHUS

4.1 AMUHBL. AMUHOKHCIOTBL. benkn 12
Htoro no pazneny 12

Pa3znen S. BbicokoMoJIeKyJ/JISIpHbIE COeTUHEHUS

5.1 BricokoMOeKyIIsIpHBIE COCTUHEHHS 6



Uroro no pazpeny

OBIIEE KOJIMYECTBO YACOB I10

102
TTPOTPAMME 0
11 KJIACC
DJIEeKTPOHHbBIE
KouunuecTBO (ppoBie)
Ne HaumeHnoBaHue pa3aesioB U TeM YACOB o0pa3oBaTejibHbIE
n/n NMPOrpaMMbI pecypchl
Bcero
Paznen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crtpoenue aTtoma. [lepuoguyeckuii 3aKoH 1
1.1 [lepnoanueckas cucteMa XMMHUYECKUX 9
snemenTtoB JI. . MengeneeBa
12 Crtpoenue BemiectBa. MHOTOOOpasue 11
' BEILIECTB
1.3 XUMHUUECKUE PEAKIUU 19
Hroro no pazneny 39
Pa3nes 2. Heoprannueckasi XuMust
2.1 HemeTtamsl 31
2.2 Merauist 23
Wroro no pazneny 54
Paznen 3. XumMus u :KM3Hb
31 MeTtoabl MO3HAHUA B XUMHUHU. XUMUS U 9
' AKU3Hb
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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