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COJAEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOl XUMHUH.

[IpenmMer 1 3HaUE€HHE OPraHUYECKONH XUMUH, IIPEJCTABIEHUE O MHOTOOOPa3HH OPraHUYECKUX COSTUHEHHM.

DJNEeKTPOHHOE CTPOEHHE aroMma YriepoAa: OCHOBHOE U BO30YXKIEHHOE COCTOSHHS. BaneHTHbIE
BO3MOXXHOCTH aToMa yriepoia. XHUMHUYECKas CBsI3b B OPraHUYECKUX COCAMHEHMSIX. THUMbl THOpUAM3AINH
aTOMHBIX opOuTaneil yriepoga. MexaHU3Mbl 00pa3oBaHWs KOBAJICHTHOH CBsi3M (OOMEHHBIM W JIOHOPHO-
AKIENTOPHBIN ). THUITBI TIepeKPhIBAaHUS ATOMHBIX OpOUTANICH, G- M T-cBsi3u. O IMHApHAS, TBOWHAS U TPOMHAS CBS3b.
CriocoObI pa3phiBa CBsI3€il B MOJIEKYJIax Opranndeckux Bemiects. [lonarue o cBo0o1HOM paaukane, Hykieopuie
1 anekTpodue.

Teopust cTpoeHust opraHuyeckux coequHeHuil A.M. byriepoBa M cOBpeMEHHbIE IIPEICTaBICHUS O
CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUH CTPOEHHUS OPraHUYECKUX COeIUHEHUI. MoeKysipHbIe U CTPYKTYPHBIE
dbopmyibl. CTpyKTypHBIC (OPMYJIBI Pa3IUYHBIX BHUJIOB: pa3BEépHYTas, COKpaméHHas, CKenerHas. M3omepws.
Bunel m3omepuu: CTpyKTypHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBbIE 3((EKTHl B MOJEKyIaX OPraHUYECKUX
COeMHEHUH (MHIYKTHBHBIN U ME30MEPHBIH () (HEKThI).

[IpencraBienne o kinaccuukanuu opraHudeckux BemiecTB. [loHsATHE O (YHKIMOHAIBHOW TIpymIe.
I'omonorus. ['omonoruueckue psasl. CucremaTueckas HOMeHKIIaTypa oprannueckux coenunenuilt (IUPAC) u
TPUBHAJIbHBIC HA3BaHUS OTJIEJbHBIX MIPEICTaBUTENCH.

OcobeHHocTH 1 Kiaccu(hUKanus OpraHmuecKux peakuii. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINU B
OpraHUYEeCKON XUMUHU.

OKcliepUMEHTAIbHBIC METOJbl W3YUYEHHsI BEIIECTB M WX IPEBPAIICHUN: O3HAKOMIIEHHE C O00Opa3laMu
OpraHMYECKUX BEIIECTB U MaTepUalaMUd Ha UX OCHOBE, OIBITHI 110 MIPEBPAILICHUIO0 OPIAHUYECKUX BELIECTB MPU
HarpeBaHuu (IJIaBieHHE, OOYIJIMBaHHE U TOPEHME), KOHCTPYHPOBAHME MOJIEIEH MOJIEKYJ] OpPraHu4ecKuX
BELLECTB.

YriaeBoaopoabl.

Ankanbl. ['omonoruueckuii psji aakaHoB, oomas GpopMmyiia, HOMEHKIATypa U U30MepHsl. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl AaJIKaHOB, Sp3-TMOpUIM3alusi aTOMHBIX oOpOuTanel yrieponaa, o-
cBsA3b. PU3NYECKUE CBONCTBA AJIKAHOB.

XUMUYECKHE CBOMCTBA aJKaHOB: peaKLUU 3aMEIlEeHUs, U30MEPU3ALUU, JETUIPUPOBAHUS, UKIU3aLUY,
NIUPOJIN3a, KpeKUHra, ropeHus. IIpencrasinenne o MexaHu3Me peaklMi paJivKalbHOTO 3aMEIIECHNUS.

Haxoxnaenue B npupoae. CriocoOb! MoydyeHus: U IPUMEHEHHUE aJIKaHOB.

[Muknoankanel. OOmas ¢opmyna, HOMEHKIaTypa U u3omepus. OCOOEHHOCTH CTPOEHUS M XMMHUYECKHX
CBOMCTB MaibIX (IIMKJIONpPOIAH, IUKIO0yTaH) M OOBIYHBIX (LMKIOMEHTaH, IUKJIOTeKCaH) IHKJIOAIKaHOB.
CriocoObl osTyyeHHs 1 IPUMEHEHUE IUKII0ATIKAHOB.

Ankensl. ['OoMonormyeckuii psjx ajakeHoB, oOmas QopMysia, HOMEHKJIATypa. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl AJIKEHOB, SP’-TMOpPHAM3ALMs aTOMHBIX opOWTanel yriepojaa, c- U m-
cBs3u. CTpYKTypHas ¥ TeoMeTpudeckas (IUc-TpaHc-) uzomepusi. Pu3ndeckue CBOMCTBA aTKEHOB. XUMHUYECKUE
CBOMCTBA: pPEAKUUU NPUCOECIUHEHMS, 3aMELIEHUS B O-[IOJIO)KEHWE NPU ABOWHOM CBSI3W, NMOJIMMEPU3aLUU U
okucienus. IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakliy Ha JABOHHYIO CBsi3b. CrOCOOBI MONY4YE€HUS U
IIPUMEHEHUE AJIKEHOB.

Ankaguensl.  Kiaccudukanuss — ajqkagueHOB  (CONMPSDKEHHBIC,  H30JHMPOBAHHBIC, KYMYIUPOBAHHDLE).
OCOOEHHOCTH DIIEKTPOHHOTO CTPOCHHS M XUMHYECKHX CBOWCTB CONPSDKEHHBIX JueHoB, 1,2- u 1,4-
npucoeanHenue. [lomumepusanus conpsuk€HHBIX AUeHOB. CriocoObl OMyYeHUs U MPUMEHEHHE alKaAHueHOB.

Ankusbl. 'oMonorudeckuii psj alkKMHOB, o01mIas GpopMylia, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI aIKUHOB, Sp-THOpHAM3aIIHs aTOMHBIX opOuTanei yriepoaa. @uszndyeckue
CBOMCTBA QJIKMHOB. XMMHUYECKHE CBOICTBA: pEaKUUU NPUCOECIUHEHUS, AUMEPU3ALMA U TPUMEPHU3ALINH,
okucnenus. KucnorHele CBOMCTBA AIKWHOB, MMEIOIIMX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBEHHbIE peakny Ha
TpOIHYIO CBs3b. CrIOCOOBI MOTyYeHHSI U IPUMEHEHNE aJIKUHOB.

ApomMaTtudeckue yrieBoaoposl (apensl). ['oMmonornueckuit psii apeHoB, oo1as Gpopmysa, HOMEHKIATypa
U U30MepHsl. DIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl OeH301a. PU3HUecKue CBOMNCTBA apeHOB.
XuMHYeckue CBOWCTBa O€H30/la W €ro TOMOJIOTOB: pEeakUWu 3aMelleHHs] B OEH30JbHOM KOJbIE H




YIJIEBOAOPOAHOM paaMKale, peakiUH NMPHCOSANHEHMs, OKUCIeHHe roMosoros OeHzona. IIpencraBienue o6
OPHEHTHUPYIOIIEM JCHCTBUM 3aMecTHTeNeld B OEH30JIbHOM KOJbIIE Ha IMPHUMEpPE AalKWIbHBIX paJUuKaJoB,
KapOOKCWJIBHOM, TMIPOKCUIBHOM, aMMHO- M HHUTPOIPYIIBI, aTOMOB rajoreHoB. OcoO€HHOCTH XMMHYECKUX
cBoiicTB ctupona. llomumepuszanms crupona. CrnocoObl TOIY4YeHUS UM TNPUMEHEHHE apOMaTHYeCKHX
yIJ1€BOAOPOAOB.

[Tpuponansiii ra3. [lomyraeie HedTsHBIE Ta3bl. HedTh 1 €€ mponcxoxnenne. KaMeHHBIH yroib U MPOITyKThI
ero mepepabotku. CrocoObl mepepaboTKu HedTH: TEPEeroHKa, KPEKUHT (TEPMUYCCKUM, KaTaTuTHYCCKUN),
pudopmuHr, nuposus. IponykTsl nepepaboTki He(TH, UX TPUMEHEHHE B TIPOMBIIIJICHHOCTH U B OBITY.

I'eHeTnueckas cBsI3b MEXKAY Pa3IMUHBIMU KJIaCCaAaMM YTJIEBOAOPO/IOB.

DONEKTPOHHOE CTPOEHUE TaJOreHIIPOM3BOAHBIX YIJIEBOJOPONOB. Peaknuu 3amelleHus rajoreHa Ha
T'MJIPOKCOTPYIIILY, HUTPOTPYIILY, IMaHOTPYIIILY, aMUHOTpymy. JleficTBue Ha rajioreHnpou3BOAHbIE BOAHOTO U
CIMPTOBOr0 pacTBopa wiEnoun. B3aumoneicTBuEe AWUraloreHagkaHoB C MarHueM U LuHKoM. [lonsatue o
METAJUIOOPTaHMYECKUX COeIMHEHMsIX. Vcrob30BaHNe raloreHnpou3BOIHBIX YIIIEBOJOPO/IOB B OBITY, TEXHHUKE
U IIPU CUHTE3€ OPIaHUYECKUX BEILECTB.

OKcllepUMEHTAIbHbIE METOJbl M3YYEHHUs BEUIECTB M MX MPEBPAIICHUN: U3ydyeHHE (PU3UUYECKUX CBOWCTB
YIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAuE€CTBEHHBIX  pEakLUMi  YIJIEBOAOPOAOB  PA3JIMYHBIX  KJIACCOB
(o6ecuBeurBaHne OPOMHOI MM MOAHOM BOJBI, PAaCTBOpa NepMaHraHaTa Kajus, B3aUMOJAEHCTBUE alleTUIICHA C
aMMHUa4YHBIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE OOHapy)XEHHE YIiiepoJa W BOJAOPOJa B
OpPraHUYECKUX BELIECTBAX, IOJYYEHUE STHJIEHA M H3YyYEHHE €ro CBOICTB, O3HAKOMIJIEHHE C KOJUICKLHUSIMHU
«HedTp» 1 «YT0IBY, C 00pa3maMu miacTMace, KaydyKoB M pE3WHBI, MOJEIIMPOBAHIE MOJICKYJI YTIEBOJOPOIOB
Y TAJIOT€HIIPOU3BOIHBIX YTII€BOJOPOIOB.

Kucnopoacoaepxamme oprannyeckne coeinHeHUs.

[IpenenvHble onHOaTOMHBIE cHUpThl. CTpoeHHEe MOJEKyd (Ha HIpUMEpe METaHoJla M 3TaHoJja).
'omonormueckuii psa, odmas Gopmyra, u3oMepus, HOMEHKIATypa U Kiaccupukanus. Ou3ndeckue cBOiCTBa
IpeJebHBIX OJJHOATOMHBIX CIIUPTOB. BOgOpOAHbIE CBA3HM MEKAY MOJIEKYJIaMH CIIUPTOB. XMUMHUECKUE CBOMCTBA:
peakuuu 3aMelleHus], Jeruaparaluy, OKUCICHHs, B3aUMOJIEHCTBHE C OPraHMYECKUMH W HEOPraHUYECKUMHU
kucinotamu. KauecTBeHHast peakuusi Ha OJHOATOMHbIE COHUPTHI. JleHCTBUE 3TaHOJa U METaHOJa Ha OPraHU3M
yenoBeka. CriocoObl MOTyyeHUs: U MPUMEHEHUE OJHOATOMHBIX CIIUPTOB.

IIpoctble 3¢upsl, HoMeHKIaTypa U u3oMepus. OcobeHHOCTH PU3MUECKUX U XUMHUECKUX CBOWUCTB.

MHoOroaTtoMHbl€ CIUPTHI — ATHJICHIJIUKOJb U TIUlepuH. Pu3nyeckue U XMMUYECKHUEe CBOMCTBA: pEeaKIMU
3aMEIIEHMS, B3aUMOACHCTBHE C OPraHUYECKUMHU U HEOPraHMYECKMMM KUCJIOTaMH, Ka4eCTBEHHAs pPEaKlMs Ha
MHOroatoMHble cnupThl. [IpeacraBneHre o MexaHu3Me peakluil HykJIeopuibHOro 3amenieHus. JleiictBue Ha
opranusM uenoBeka. CriocoObl NOTY4YEeHUs] U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHue MOJIEKYIbl, B3aUMHOE BIMSHUE THJIPOKCOTPYMIBI U OeH30iIbHOTO sA1apa. dusznueckue
cBoiicTBa (eHonma. OCOOEHHOCTH XHWMHUYECKHX CBOMCTB (eHona. KauecTBeHHble peakluu Ha (EHOI.
ToxcuunocTh Genosna. CriocoObl nonydyeHus U npuMenenue gpexomna. dexondopmanbaeruaHas CMOIa.

KapOoHubHBIE COETMHEHUSI — aJIbAETHJIbl U KETOHBL. DJIEKTPOHHOE CTPOCHHE KapOOHMIIBHOM TPYIIIBL.
I'omonornueckue psaapl adbAETUAOB U KETOHOB, o0mmas (opmyna, uzomepus U HoMeHkiarypa. dusndeckue
CBOMCTBA QJIBJIETHJIOB U KETOHOB. XMMHUYECKUE CBOMCTBA aJbJETHUAOB M KETOHOB: PEAKIUM NPUCOCTUHEHUS.
OxucrneHue anbJeruioB, KaueCTBEHHblE peakuuu Ha anpjaerujpl. CrnocoObl NOMyYyeHUs U IMPUMEHEHHE
QJIBJIETHJIOB U KETOHOB.

OAHOOCHOBHBIE MpenenbHble KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHMSI MOJIEKYJ KapOOHOBBIX
KucoT. M3omepust 1 HOMeHkIaTypa. PU3nuecKkue CBOWCTBA OHOOCHOBHBIX MPEAEIbHBIX KAPOOHOBBIX KHCIIOT.
Bonopoausie cBA3U MeXIy MOJIEKyJaMu KapOOHOBBIX KUCIOT. XMMUUYECKHUE CBOICTBA: KUCIOTHBIE CBOMCTBA,
peakius aTepuUKalny, peakliy ¢ y4aCTHEM YTIIeBOJOPOIHOro pajaukaina. OcoOEHHOCTH CBOWCTB MypaBbHHOMN
KUCHOTHI. [loHsATHE O MPOM3BOJHBIX KapOOHOBBIX KHMCIOT — CIIOXKHBIX 3¢upax. MHoroodpasue kapOOHOBBIX
KHUCIOT. OCOOEHHOCTH CBOMCTB HETIPEIENIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KUCIIOT, TUKApOOHOBBIX KUCIIOT,
TUIPOKCUKAapOOHOBBIX KHCHOT. [IpencTaBuTenn BbICIINX KapOOHOBBIX KHUCJIOT: CTEApPUHOBAS, MAJIbMUTHHOBAS,
OJICUHOBAsL, IUHO€8a5, TUHOIeH08ds KUCAOThl. CrIOCOOBI MOTYYEeHUs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upsl. ['omonornueckuit psia, odmas dhopmynna, nzoMepus 1 HoMeHkIaTypa. dPusznueckue u
XMMHMUYECKHUE CBOMCTBA: TUAPOJIN3 B KUCIION U LIEIOYHOM Cpefe.

Kupsi. Ctpoenne, puznueckre 1 XUMHUIECKHE CBOWCTBA KHPOB: TUIPOJIU3 B KUCIION U MIEIOYHOM Cpeie.
OcobeHHOCTH CBOMCTB JKHUPOB, COJIEPKAIINX OCTATKU HETPEAEIbHBIX )KUPHBIX KUCIOT. JKUpBI B IpUpo/e.

MBLT4 KaK COJTM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBUE.

OOmast xapakrepucTuka yriaeBojoB. Knaccudukanus yrieBonoB (MOHO-, TU- W TOJHCAXapHUbI).
MoHocaxapuabpl:  IUIIOKO3a,  (PpyKTO3a, ranakrosa, pudosa, nezokcupudosa. @Pusuueckue CcBOicTBa U




HaxoXxJAeHue B npupone. PoTocuHTe3. XUMUYECKHE CBOMCTBA INIFOKO3BI: PEAKIUHU C Y4aCTHEM CIUPTOBBIX U
aJIBJICTUAHON TPYNI, CHOUPTOBOE M MOJOYHOKHCIOE OpokeHue. [IpuMmeHeHHe TIOKO3bl, €€ 3HAaYeHHE B
KU3HEICATEIBHOCTH oOpraHusMa. Jlucaxapuiel: caxapo3a, MalbTO3a H JIaKT03a. BoccraHaBinuBaromue u
HEBOCCTAaHaBIMBarOLMe aucaxapuiel. ['maponus aucaxapunoB. HaxoxneHue B mpupolie M NPUMEHEHHE.
[Tonmcaxapuapl: Kpaxmain, INIMKOTeH M Leinnono3a. CTpoeHme MakpoMOJIEKYNl Kpaxmalla, IJIMKOTeHa H
nesurono3el. GU3ndecKkue CBOMCTBA Kpaxmalla M ILIEJUII0JI03bl. XMMUYECKHE CBOMCTBA Kpaxmania: T'MApPOJINS,
KayeCTBEHHasl peakuusi C HMOAOM. XHMMHUYECKHE CBOMCTBAa LEIUIIOIO3bl: TUAPOJIN3, MOJydeHHE 3(PUPOB
1eTroo3el. IloHsATHe 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YCHHMsS BEUICCTB M WX TNPEBPAICHUN: PACTBOPUMOCTD Pa3IMYHbIX
CIMPTOB B BOJE, B3aMMOJIECHCTBUE ATaHOJA C HATPUEM, OKHCIIEHHE ATHJIOBOIO CIMpPTAa B albJETHU] Ha
packan€HHOM MeJHOW TIPOBOJOKE, OKHUCJIEHHWE STUWIOBOINO CHUpPTa JUXPOMATOM Kanusd (BO3MOXKHO
UCIOJIb30BAaHUE  BUJEOMATEPHUANIOB), KAueCTBEHHbIE  peakUMW Ha  anbAeruabl (C  TUIPOKCHIOM
muammuHcepeopa(l) u ruapoxcunom menu(ll)), peakmus rumnepuna ¢ rugpokcugom meau(ll), xumudeckue
CBOMCTBa pacTBOpa YKCYCHOM KHCJIOTHI, B3aUMOJCHCTBUE pacTBOpa TJOKO3bl C¢ ruapokcuaom wmeau(ll),
B3aUMOJICHCTBHE KpaxmMaja C MOJAOM, PEIIEHUE SKCIEPUMEHTANbHBIX 3a1au 1o TeMaM «ChupTsl U (hEeHOIIBI»,
«Kap6oHoBbIie KHUCITOTHI. CI0XKHBIC YPUPBD).

A3oTcoaep:kalye OpraHnyecKie CoeIHHeHusl.

AMHUHBI — OpraHMYecKHe TPOM3BOAHBIE amMMmuaka. Kiaccupukanuss amMuHOB: anupaTHUECKue U
apoMaTU4ecKue; MEepBUYHbIC, BTOPUYHBbIE M TpeTuuHble. CTpoeHHe MOseKyls, oOmas ¢Gopmyna, U30MepHs,
HOMEHKJIaTypa U (U3NUYEeCKHe CBOWCTBA. XMMUYECKOE CBOMCTBA aTM(aTHUECKUX aMUHOB: OCHOBHBIEC CBOWCTBA,
QIKWINPOBAHKE, B3AUMOACUCTBHE IEPBUYHBIX AMUHOB C a30TUCTOM KHUCI0TOW. COM aJKnIaMMOHUS.

AHWINH — IpeJCTaBUTENb aMUHOB apoMaTudeckoro psaa. CtpoeHue aHwivHa. B3auMHoe BiIusHUE TPy
aTOMOB B MoJieKyse aHuiauHa. OCOOEHHOCTM XMMHYECKHUX CBOMCTB aHMIMHA. KauecTBeHHBbIE peakLuu Ha
arnuH. CriocoObl MoNTydeHus 1 IpUMEHEeHne anudarndecknx aMuHoB. [lomydenne aHummHa U3 HUTPOOECH301a.

Amunokucnorel. Homenknarypa u uszomepus. OTIENBHBIE NPEICTAaBUTENN O-aMUHOKHUCIIOT: IJIMLUH,
anaHnH. OU3NMYECKUEe CBOWCTBA AMHUHOKHCIOT. XHMHUYECKHE CBOWCTBA AaMHUHOKHCIOT Kak aM(OTEpHBIX
OpPraHUYECKUX COEIMHEHMH, peakuus MOJIMKOHAEHCAlMM, oOpa3oBaHME MENTHIHOW CBsA3U. buonoruueckoe
3HaYeHUEe aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 MENTUIOB.

benku xak npupoanblie noauMepsl. [lepBuuHas, BTopudHas U TpeTUYHAsI CTPYKTYpa OenKkoB. XUMUYECKHe
CBOMCTBA OEJIKOB: TUAPOIIN3, JEHATYPALlKs, KAUECTBEHHbIE PEAKIIMH HA OEIIKH.

OKcliepUMEeHTaIbHbIe METOJIbl M3YUYCHMs BEIIEeCTB M UX NPEBPALlCHUi: pacTBOpEHHE OEIKOB B BOJE,
JieHaTypalys OeJIKOB MPU HAarpEeBaHUH, I[BETHbIE PEAKIIMM Ha OEJIKH, pelleHUe 3KCIEPUMEHTAIbHBIX 3aJa4 10
TeEMaM «A30TCOJIEpKalIie OPraHN4YEeCKHe COEIMHEHN» U «Pacrio3HaBaHNe OPraHU4YEeCKUX COCIUHEHUI.

BbicokomosiekyisipHbIe COeJUHEHHUS.

OCHOBHBIE TOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPHU3ALUH, CPEIHSSI MOJIEKYIsipHas Macca. OCHOBHBIE METOJIbl CHHTE3a BHICOKOMOJIEKYJISIPHBIX
COEMHEHMH — IOJUMEPU3ALINS U TOJUKOHACHCALUS.

[Tonumepnsie Matepuainbl. [TnacTtMaccesl (HOAUMAITUIIEH, TOJUIIPONUIIECH, TOIUBUHIIXJIOPU, MTOJIUCTUPO,
MOJUMETUIMETAaKpUIIAT, HOJIMKapOOHAThI, MOJNMATUIICHTepedTanaT). Y TUuiau3anus u nepepadboTka MiacTuka.

DOnactoMepbl: HaTypalbHBIH KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH, XJIOPOIPEHOBBIMH,
M30MPEHOBBIN) M CHIMKOHBI. Pe3unna.

Bonokna: HarypanbHble (XJIONOK, IIEPCThb, WIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHUYECKUE (KAIIPOH U JIABCaH).

[Tonumepsl  cnenuanbHOrO  HazHaueHUs  (TedyIOH, KeBJap, AJIEKTPONPOBOISLINE  MOJIHMEPHI,
Ouopaznaraemble MOJIMMEPHI).

OKCIIepUMEHTAIbHbIE METOJbl M3YYEHUs BELIECTB M MX MPEBpallleHUI: 03HAKOMIIEHHE C 00pa3lamu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB, PEIIEHNE SKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«Pacnio3HaBaHMe IJIaCTMACC U BOJIOKOHY.

PacuérHble 3a1auu.

Haxoxzaenne MonekymsipHOil (popMyJbl OpraHMYEeCKOro COEIUHEHHUS! MO0 MAacCOBBIM JOJSM 3JIEMEHTOB,
BXO/ISIIIIMX B €r0 COCTaB, HAXOKJCHNUE MOJIEKYIISIPHOH (hOpMYJIbl OPraHUYECKOTO COETUHEHHUS 110 Macce (00bEMY)
MPOJIYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB pEAKUUU W/UIU HCXOIHBIX
BEIIECTB, YCTAHOBIICHHE CTPYKTYPHOU (hOPMYIIbI OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB
WM CIIOCOOOB MOJTYYEHHUS, ONPE/IesIEHNE JOIH BbIX0a MPOAYKTa PEAKIIMU OT TEOPETUUECKH BO3MOYKHOTO.

MexXnpeamMeTHbIE CBA3H.




Peanuzanust MexxnpeAMETHBIX CBSI3€H MPU M3YYEHUU OpraHuyYeckoi xuMuM B 10 Kiacce oCylecTBIIsIeTCs
4Cpe3 HUCIIOJIb30BAHNUC KaK O6IJ_II/IX CCTCCTBCHHO-HAYYHBIX HOHSITPII>'I, TaK U HOH?ITI/If/'I, MNPUHATBHIX B OTACIBbHBIX
MpeIMeTax eCTeCTBEHHO-HAyYHOTO LIHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: SIBJICHWE, HAyYHBIM (haKT, THUIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CUHTE3, Ki1accudukanus, HabltoIeHue, U3MEpeHue, SKCIIEPUMEHT, MOIEb, MOJICJINPOBAHHUE.

®dusuka: Marepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, YHEPTeTUUECKUI YPOBEHb, BELIECTBO,
Teno, 00BEM, arperaTHoe COCTOSIHME BEIeCTBa, (PM3MYECKHWE BEITUYMHBI, €IUHUIBI M3MEPEHUs, CKOPOCTh,
JHEprus, Macca.

buonorus: kinerka, opranusM, sKkocucrema, ouocdepa, MeTaboIM3M, HACIEICTBEHHOCT, aBTOTPOGHBIHA U
rerepoTpoHBId TUII THUTaHUSA, OpokeHUe, (POTOCUHTE3, IbIXaHUE, OCINKH, YTIIEBOMBI, XKHUPbI, HYKICHHOBHIC
KHUCIIOTHI, )EPMEHTHI.

I'eorpadus: mone3Hbpie UCKOMIAEMBIE, TOTIIIHBO.

TexHosorus: NuiIeBble TPOAYKTHI, OCHOBBI PallHOHAIILHOTO MUTAHUS, MOIOIIIME CPEICTBA, MAaTEpUAIbI U3
HCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC

OBLIAS U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XuMHUeckuil snmemeHT. M3otombl. CTpoeHHE AJIEKTPOHHBIX O00O0J0UYEeK
aTOMOB, KBaHTOBBIC YHUCIJIA. DHEPreTUYECKHE YPOBHU M MOAYPOBHH. ATOMHBIE opOutamu. Knaccuduxanms
XMUMHYECKHX  3JJIeMeHTOB (s-, p-, d-, f-o;mementsr). PacrnpeneneHue 3IEKTPOHOB IO aTOMHBIM
opOuTasaM. DIeKTpOHHBIE KOH(PHUTYpallud aTOMOB 3JIEMEHTOB IEPBOIO—YETBEPTOTO MEPHOAOB B OCHOBHOM H
BO30Y>KIEHHOM COCTOSTHUH, 3JIEKTPOHHBIE KOHPUTYPALIUUA HOHOB. DIEKTPOOTPUIIATEILHOCTD.

[lepuoanueckuii 3akoH u [lepunoauueckas cucremMa xumuueckux snemeHToB J[.U. MenneneeBa. CBs3b
nepuoanueckoro 3akoHa u llepuoanueckoil CHUCTEMbl XMMHUYECKHX 3JEMEHTOB C COBPEMEHHOW Teopuei
CTPOEHHS ATOMOB. 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMUYECKHUX IEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX
U CJIO’KHBIX BELLECTB 110 TPYyMNIIaM U NEpUoAaM. 3HaueHHUe nepuoandeckoro 3akona /[.1. Menneneena.

Xumuyeckasi CBA3b. BHIBI XMMHYECKOW CBA3W: KOBAJIECHTHAs, MOHHAsA, METa/UIM4ecKas. MeXaHU3MbI
o0pa3oBaHUs KOBAJICHTHOMU CBSI3H: OOMEHHBIH
U JIOHOPHO-aKUENTOpHBbIA. ODHeprus M JUIMHA CBs3u. [lonspHOCTh, HANpPaBIE€HHOCTh W HACHIIIAEMOCTH
KOBaJICHTHOM cBs3U. KpaTHble cBsi3u. BonopoaHas cBsa3b. MeXMONEKYISpHbIE B3aUMOIEHCTBUS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTU aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpbI MOJIEKYJ C HX
Te€OMETPUUECKUM CTPOEHHEM (Ha PUMEpe COEAMHEHUH 3JIEMEHTOB BTOPOTO IEPUO/IA).

[IpencraBieHre 0 KOMIUIEKCHBIX coelnHeHusX. CocTaB KOMILJIEKCHOTO MOHA: KOMILJIEKCOOOpa3oBaTeb,
JIurasabl. 3Hau€HHE KOMIUIEKCHBIX coelMHeHH. [IoHATHe 0 KOOpAMHAIMOHHON XUMHUH.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYISPHOTO CTPOEHUs. THIBI KPUCTAIIIMUECKUX PEIIETOK (CTPYKTYD)
U CBOMCTBA BEILECTB.

[TonsiTue o mucnepcHbIx cucrtemax. MctuaHbie pacTBOpHL. [IpeAacTaBieHre O KOJUIOMIHBIX PacTBOpax.
CriocoObl BBIpaKEHMsI KOHLIEHTpAIlMM pacTBOPOB: MaccoBas JOJs BeLeCTBa B PacTBOpE, MOJISIpHas
KOHIIeHTpanus. HacblleHHble 1 HEHACHIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kprcramnoruaparsl.

Knaccudukanus M HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. TpHUBHAbHBIE HA3BaHUS OT/EIbHBIX
MIPEACTABUTENEN HEOPTaHMYECKUX BEIIECTB.

Krnaccudukanus XuMUYECKHX peakuii B HEOPraHMUYECKON M OPTaHWYEeCKOW XUMHUU. 3aKOH COXPaHEHUS
MAacChl BEILIECTB; 3aKOH COXPAHEHUsI U MPEBPALLECHUS SHEPTUH MPU XUMHUYECKUX peakuusx. Tennosbie 3 heKTh
XUMHUYECKUX peakiuid. TepMOXuMHUUYECKHE YpaBHEHHUS.

CKOpoCTh XUMHUYECKOM peakIiH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PakTOpoB. ['OMOreHHbIE 1 reTeporeHHbIe
peakuuu. Katanus u kataan3aTtopsl.

OO6patumble 1 HeoOpaTUMble peaklnu. XUMHYecKoe paBHoBecue. KOHCTaHTa XMMUYECKOTO PaBHOBECHS.
@akTopbl, BIUSIONIME HA IMOJIOXKEHUE XUMUYECKOIO PAaBHOBECHS: TEMIIEpaTypa, JABJIECHHWE U KOHUEHTpalu
BEILIECTB, y4acTBYIOMMX B peakuuu. [Ipuanun Jle [larense.

Onexrponutuyeckas aucconuanus. CuibHble U cinalOble 31eKTpoiuThl. Crenenb aucconmanuu. Cpena
BOJIHBIX PaCTBOPOB: KMCJIOTHAs, HEUTpabHas, meaouHas. Bomopoausrit nokazarens (pH) pactBopa. ['maponm3
coneil. Peakiium noHHOr0 0OMEHa.



OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb OKHUCIEeHHs. OKHCIHUTENbh M BOCCTAaHOBUTEID.
[Ipouecchl OKMCIEHNS U BOCCTAaHOBJICHUS. BakHENIIME OKUCIUTENN U BOCCTAHOBUTENIN. MeETO I 3JEKTPOHHOTO
OanmaHca. DJIEKTPOJIU3 PACTBOPOB U PACIIJIAaBOB BEILIECTB.

OKCIIEpUMEHTAJIBHBIE METO/Ibl U3YUEHUS BEUIECTB M UX IPEBPAICHUN: pPa3IoKEHUE IEPOKCUIA BOJOpOIa
B IPHUCYTCTBHM KaTajlu3aTopa, MOJIEIN KPUCTAJUIMUECKUX PEHIETOK, MPOBEACHUE PEaKIHii MOHHOro oOMeHa,
OIIpeJIeJIEHUE Cpellbl PacTBOPOB C MOMOLIbIO HHIMKATOPOB, U3YyYCHHE BIUSHHS Pa3IUYHBIX (DAaKTOPOB Ha
CKOPOCTh XMMHUYECKON PEAKLIUU U MTOJIOKEHUE XUMUYECKOTO paBHOBECHSI.

Heoprannueckasi Xumus.

[Tonoxenne HemeramioB B Ilepumonnueckoin cucreme xumuueckux siemeHToB J[.M. MenneneeBa u
0COOCHHOCTH CTPOCHUS MX aTOMOB. Du3rueckue CBOMCTBA HEMETAIIIOB. AJIOTPONHS HEMETAILIOB (HA TIpUMEpe
KHCJIOPOJIa, cepbl, hocdopa U yrieposa).

Bogopon. IMonydenne, ¢pu3nueckne U XMMUYECKHE CBOWMCTBA: PEAKIIMU ¢ METAINIAaMU M HEMETaJlJIaMH,
BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ mapuabl. TOMINBHBIE SIIEMEHTBHI.

l'anorensl. HaxoxneHnwe B mpupone, crnocoObl MoiydeHus, (U3MYecKMe M XHUMHUYECKHE CBOMCTBA.
l"anorenoBomoponpl. BaxHeilmue Kuciopoaconepx aiue coeAuHeHus rainoreHoB. JlaboparopHble u
MIPOMBIIIJICHHBIE CITOCOOBI MOJTyYeHHS TaJIOTeHOB. [[puMeHeHne raloreHoB U MX COSAMHEHU.

Kucnopon, o3on. JlabopatopHble ¥ MpOMBILIUIEHHbIE CIIOCOOBI MOMy4deHusl Kuciopona. dusnueckue u
XMMHUYECKHE CBOICTBA U IPUMEHEHHUE KUCI0pOoia U 030HA. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxnaenue B mpupoje, CHocoObl TMonxydeHus, (GU3NYECKUE U XHMHYECKHE CBOMCTBA.
CepoBonopon, cymbduabl. Oxcun cepbi(IV), oxcun cepsi(VI). CepHucras W cepHas KHUCIOTBI U HX COJIH.
OcoOeHHoCTH CBOMCTB cepHOM KUCTOTHI. [IpuMeHeHue cepbl U €€ CoeTMHEHUH.

A3zoT. HaxoxaeHnue B mpupoje, cnocoObl MOTy4eHus, (PU3NYecKrne U XUMUYECKHEe CBOICTBA. AMMHUAK,
HUTpUbL. OKCHUIIBI a30Ta. A30TUCTAast U a30THAsI KUCIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THON KHUCIIOTHI.
[Ipumenenue a3ota u ero coeAMHEHUN. A30THBIE YI0OpEHU .

®ochop. Haxoxnenue B mpupoe, Cnocoobl monydeHus, Gusndeckrue 1 Xumuueckue cBoiictra. ®ochuis
u dochun. Okcunbl pochopa, dpocdopHas kucnora u e€ comu. [Ipumenenue dochopa U ero CoeTUHCHHIA.
dochopHbie yaoOpeHus.

Yriepona, HaX0XACHUEe B MPUPOe. AJUTOTpomnHbIE Moar(UKauu. OU3NYecKue U XUMHUECKHAE CBOMCTBA
MIPOCTHIX BELIECTB, 00pa3oBaHHbIX yriaepogaoM. Okcun yraepoaa(ll), oxcun yrnepona(IV), yronbHas kKucioTa u
e€ coimu. AKTUBUPOBAHHBIN yroiib, aacopOuus. Oymiepensl, rpadeH, yriepoanble HaHOTpyOku. [Ipumenenue
MPOCTHIX BEIIECTB, 00Pa30BAHHBIX YIIIEPOJIOM, U €T0 COETUHEHUH.

Kpemuuii. Haxoxaenue B npupoje, croco0bl MoayyeHus, pusndeckre u XuMudeckue cBoicTBa. OKkcun
kpemuus(IV), kpemHueBas kuciora, cuiukarel. [IpumeHeHune KpemHHs U ero coequHeHuil. CTekio, ero
MTOJIyYEHUE, BUBI CTEKIIA.

[Tonoxenune meramnoB B Ileproanueckoil cucteMe XMMHUYECKHX 3J1eMEHTOB. OCOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTasuioB. O0mme pusnyeckue cBoicTBa MeTaIUIoB. [IpumMeHnenre MeTamioB B
ObITy U TexHuKe. CIIaBbl METaJIIOB.

DNEeKTPOXUMHUYECKUN psAl  HampsbkeHuid  MertauioB.  OOmmMe crnocoObl  MONYYEHUS METAIOB:
THIPOMETAJUTYPrHsi, MUPOMETAITYpPrus, dekTpometautyprus. [lonatue o xoppo3uu MeTamioB. CrocoOsl
3aIUTHl OT KOPPO3HUHU.

Obmas xapaktepuctuka MeTtamnoB [A-rpynmbl [lepuonnyeckoil cHUCTeMbl XUMHUYECKUX JIIEMEHTOB.
Harpuit n kanwmii: nonmyuenue, GpU3nYecKue U XUMUUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COCIMHECHUM.

Obmas xapakrepuctuka MmeTtaioB I[[A-rpynner I[lepuognueckoit cucTeMbl XUMHUYECKHX 3JIEMEHTOB.
Marnuii 1 KanpIuil: moiaydeHue, (u3nueckue U XMMUYECKHUEe CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX
coequHeH. JKECTKOCTh BOJBI U CIOCOOBI €€ yCTpaHeHUs!.

ANOMMHUI: TOTydeHue, Gu3nYeckue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTOrO BEIECTBA U €ro
coequHeHn. AM(poTepHbIe CBONCTBA OKCHJIa U THUIPOKCH]IA AIFOMUHHUS, THIPOKCOKOMILIEKCHI aTFOMUHHUSI.

OO6mass xapakTepucTuka MeTamwioB mobounbix mnonarpymmn (b-rpymm) Ilepuogudeckoil  cucTemsl
XUMHUYECKUX DJIEMEHTOB.

Ou3nyeckue U XMMHUYECKHE CBOWCTBA XpoMma W ero coeauHeHuit. Oxcunbl U ruapokcuasl xpoma(ll),
xpoma(Ill) u xpoma(VI). Xpomarsl u 1uxpomarbl, UX OKHCIUTEIbHbIE CBOMCTBa. [lomyueHue u npumeHeHue
XpomMa.

Ou3nyeckue M XUMHUYECKHE CBOMCTBA MapraHia M €ro COoeIuHEHUuW. Baxkueilmme coenuHEeHUs
mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VIID). Ilepmanranat kamusi, €ero OKHUCIHTEIbHBIC
CBOMCTBA.




dusnyuecKkre 1 XMMUIECKHE CBOMCTBA Kelle3a U ero coequHeHn. OKCHIbI, TUIPOKCUIBI U cosn xene3a(ll)
u xene3a(lll). [lonydyenne u npuMeHeHue Kee3a 1 €ro CIIaBoB.

Ou3nYecKre U XUMUYECKHE CBOMCTBA MeAW M €€ coenuHeHui. [lomydyeHne m mprUMEHEHHEe Meau U eé
COEMHEHHIA.

Huuk: nomyuenue, Gpu3nyecKue U XUMUYECKUE CBOMCTBA. AM(DOTEpHbIE CBOICTBA OKCHAA U THAPOKCHIA
LIMHKA, THIPOKCOKOMIUICKCHI IIMHKA. [[prMeHeHne uHKa U ero COeIMHEHUH.

DKCIepUMEHTAIbHBIE METO/Ibl U3YYEHHUS BEIIECTB U WX MPEBPAlllEeHUN: H3y4eHne 00pa3Ii0B HEMETAIIOB,
roperne cepbl, ¢docdopa, kene3a, MarHUS B KHUCIOPOJE, M3YUYEHUE KOJUIEKIUU «MeTalibl U CIUIaBBI»,
B3aMMOJICIICTBUE IIENOYHBIX U MIEJIOYHO3EMEIbHBIX METaNIOB C BOJOM (BO3MOXKHO HCIIOJIb30BaHHE
BHJIEOMATEPHAIIOB), B3aUMO/ICHCTBUE LIMHKA U JKEJI€3a C pACTBOPAMU KUCJIOT U IIEJI0Uel, KaUeCTBEHHBIC PeaKIuu
Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJ0PO/1a U KATUOHBI METAJJIOB, B3aUMOIEHCTBUE THAPOKCH 0B AIIFOMUHUSA
Y IIMHKA C PaCTBOPAMHU KHUCJIOT U IIEJI0UeH, pellIeHrne HKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMaM «[ ajorens», «Cepa
U e€ coeIMHEeHUs», «A30T U Ppochop U UX coeTUHEHU», «MeTallbl TTIaBHBIX TOArPYII, «MeTasuibl T0OOYHbBIX
MOATPYIII.

XuMUA U )KU3Hb.

Ponp xuMum B oOecCniedeHHH YCTOWYMBOTO DPA3BUTHUSL 4elloBedecTBa. [IOHSATHE O HAYYHBIX METOJaX
MO3HAHMSI W METOJOJIOTMM HAy4dyHOro HucciaenoBaHus. HaydyHble NpHHIMOBI OpraHU3allUd XHUMHUYECKOTO
npou3BOACTBA. [IpoMbIlUIeHHBIE CIOCOOBI TMOJTYyYEHHsS BaXKHEMIIUX BEHIECTB (HA MpUMEpEe IPOU3BOACTBA
aMMHaKa, CEpHOM KHCIOThI, MeTaHosa). [IpoMbllieHHBIE CHOCOOBI MOJIyYE€HUS METallIOB W CIUIaBOB.
XUMHYECKOE 3arpsi3HEHHE OKPYXKAIOIIeH cpeabl M ero mnocieAcTBusA. Poinb xumum B oOecrieueHuu
SHEPreTHYECKOi 0e30MacHOCTH.

Xumusi ¥ 370pOBbE ueloBeKka. JlekapcTBeHHBIE cpencTBa. [IpaBuia MCIONB30BaHUSA JIEKAPCTBEHHBIX
npenaparoB. Pojap XMMuuM B pa3BUTHH MEIULIMHBIL.

XUMHST TUIIM: OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIE 100aBKU. Poiib XuMuuM B 0O€CI€UEHUHU MHUILEBON
0€301acCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xwmus. [IpaBuia 6€30MacHOTO HCIIOJIB30BAHUS
[pernapaToB OBITOBOM XUMHUHU B IIOBCETHEBHOM KU3HU.

XUMHS B CTPOUTEIBCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEpPHAIIbI (LIEMEHT, OETOH).

XuMus B CEbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpalIbHbIE YA00peHUsI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE — MaTepuaibl, Kpack, CTEKJIO0, KepaMuka. Matepuaibl s
3NeKTpoHUKU. HaHoTexXHOMIOTHN.

PacuérHpie 3a1a4m.

Pacuérbl: Macchl BemiecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce UIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MAcChl (00bEMA, KOIMYECTBA BEIIECTBA) MPOJAYKTOB PEaKIIUH,
€CIIi OJHO M3 BEUIECTB MMEET MpHUMecH, Macchl (00bEMa, KOMUYECTBAa BEIIECTBA) MPOAYKTa PEaKIIHH,
€CJIM OJIHO M3 BEIIECTB JIaHO B BHJIE PacTBOpa C OMPENEIEHHOM MacCOBOM M0JIe pacTBOPEHHOTO BEIIECTBA,
MacCOBOM JOJM W MOJISIPHOW KOHIIEHTPAllMU BEIIECTBA B PACTBOpE, AOJU BBIXOJIA MPOJIYKTa PEAKIHMH OT
TEOPETHUYECKU BO3ZMOMKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaIMeTHBIX CBA3€M IpHM M3ydyeHuu oOuied u HeopraHumdeckoid xumuu B 11 kiacce
OCYIIIECTBISETCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATUHN, TaK U MOHATHH, TPHHSITHIX
B OT/ICJIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mre ecTeCTBEHHO-HAYYHBIC MOHSATHUS: SIBJICHHE, HAyYHBIM (DaKT, THUIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CUHTE3, KJIacCCU(PUKALIHSI, TIEPUOTNIHOCTD, HAOIOICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJIENh, MOJICTTUPOBAHHE.

®dusnka: Marepus, MHKPOMHpP, MAKPOMHp, aTOM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HW30TOIBI,
PaINOaKTUBHOCTh, MOJIEKYJIa, SHEPIeTHYECKUN YpPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOe COCTOSHUE
BEIIECTBA, UJICANIbHBIN ra3, (U3nUecKrue BeTHUNHBI, AMHHUIIBI H3MEPEHHUSI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knetka, opraHu3M, sKocucTeMa, ouocdepa, MeTaboau3M, MaKpo- U MHUKPOIJIEMEHTHI, OCIKH,
KUPBI, YTTIEBOJAbBI, HYKJIEHHOBBIE KUCIOTHI, (DEepMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U TMOTOK DHEPTHUH B
IKOCHCTEMAX.

I'eorpacdus: MuHEpabl, TOPHbIE TOPOIbI, MTOJIE3HBIE HCKOMTAeMbIE, TOTLINBO, PECYPCHI.

TexHomorus:  XUMHUYECKas  MPOMBINUICHHOCTh,  METAJUIYPrus,  CTPOUTEIbHBIE  MaTepHabl,
CENIbCKOXO03SHCTBEHHOE MPOU3BOJICTBO, MUIIEBAsi MPOMBINIICHHOCTh, (hapMaleBTHUECKas MPOMBIIUICHHOCTD,
MPOM3BOJICTBO KOCMETHYECKUX IMPENapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpPHAIOB, SJEKTPOHHAs
MIPOMBILIIIEHHOCTh, HAHOTEXHOJIOTHUH.




INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHMA IIPOI'PAMMELI 110 XMMHWN HA VYIJIYBJIEHHOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B COOTBETCTBHHM C CHCTEMHO-JESATEIBHOCTHBIM IOJXOJAOM B CTPYKTYype IJIHUYHOCTHBIX PE3YJIbTaTOB
OCBOGHHUSI TIpeaMeTa «XHUMHUS» Ha YpPOBHE CpEAHEro oOimero oOpa3oBaHMs BbBIJCIEHBI CIEAYIOIIHNE
COCTaBJISIONINE: OCO3HAHWE OOYYAIONUMUCS POCCUHCKON TpakIaHCKOH WIACHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIPECNICHUIO; HATMYMEe MOTHUBALUU K OOYYEHHIO; TOTOBHOCTh U
CIOCOOHOCTH 00YYAIOIINXCS PYKOBOJICTBOBATHCS MPUHSATHIMU B OOIIECTBE MPABIIIAMUA U HOPMaMH TTOBEICHUS;
HaJIM4Yue MPaBOCO3HAHUS, SKOJIOTHYECKON KYIbTYPhI; CHOCOOHOCTH CTABUTH LI€TH U CTPOUTH KU3HEHHBIE TIaHbI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS TpenMeTa «XHMHs» OTPaXaroT CcHOPMUPOBAHHOCTH OIBITA
MO3HABATEILHON W NMPAKTUYECKOW NEATEIbHOCTH OO0YYaloIIMXCs B Mpollecce peanus3aluy o0pa3oBaTeNnbHOM
NeSTEIILHOCTH.

JIndHOCTHBIE pe3yabTaThl OCBOCHMS MpeaMeTa «XHUMHs» OTpaxaloT Cc(HOpPMHUPOBAHHOCTh OIBITA
MMO3HABATEIFHON W MPAKTUYECKOW NEATEIHbHOCTH OOYYAIOIIMXCS B MPOIECCe peau3aliu 00pa3oBaTeIbHON
NeSITeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpakIaHCKOro BOCIIUTAHMS:

OCO3HaHHUs OOYYAIOUIUMUCS CBOMX KOHCTHUTYIMOHHBIX MpPaB U OOS3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPABOIIOPSIIKY;

MIPEJICTABJICHHSI O COLMAIbHBIX HOPMaxX U MpaBUiIaX MEKINYHOCTHBIX OTHOIIEHUN B KOJUJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATEIHHOCTH TPHU CO3JAHWHM YYCOHBIX MPOEKTOB, PCIICHUH
y4eOHBIX U [M03HABATEIbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh W MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTHKY U apTyMEHTHI IPYTUX TPU aHAIHA3E
Pa3IMYHBIX BUJOB YU€OHOU IEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HaClIeJIUI0 OT€YECTBEHHON XUMHU;

YBXKCHHSI K TIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHH M MIPAKTHYECKOTO MPWIOKCHUS XUMUU, OCO3ZHAHUS
TOTO, YTO JaHHBIE HAYKU €CTh PE3yJbTaT JJIUTENbHBIX HAOMIOACHUN, KPOMOTIMBBIX HKCIEPUMEHTATbHBIX
MTOVICKOB, IMIOCTOSIHHOTO TPY/a YIEHBIX U MPAKTUKOB;

MHTEpeca ¥ MO3HABATENIbHBIX MOTHBOB B MOJIYY€HUHU M TOCIEAYIONIEM aHaIN3e HH(pOpMaIK O epeOBbIX
JOCTHUKEHHSX COBPEMEHHOW OT€UECTBEHHOW XUMHUHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHSI,

CIIOCOOHOCTH OIEHUBATh CUTYAIlMH, CBS3aHHBIE C XMMHUYECKUMU SIBICHHUSIMH, U TIPUHUMATh OCO3HAHHBIE
peIICHs, OPUEHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEACHHE W TMOCTYNKH CBOMX TOBapHINEH ¢ MO3UIMI HPAaBCTBEHHBIX U
MIPABOBBIX HOPM U C YIETOM OCO3HAHUS MTOCIIEACTBHIA ITOCTYITKOB;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbI:

MMOHUMaHHUS IIEHHOCTEH 3I0pOBOr0 M 0e30IMacHOro obpas3a >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

coOIroieHHs IpaBuIl 0€30MacHOro oOpalleHus ¢ BEIeCTBaMU B OBITY, TOBCEIHEBHOM )KU3HU, B TPYI0BON
JeSITeNIbHOCTH,

MTOHMMAaHHUS IICHHOCTH TTPABIJT HHIUBUIYATBHOTO H KOJJICKTUBHOTO O€30ITaCHOTO MOBEACHHSI B CUTYAIIHSX,
YTPOXKAIOIINX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUS TIOCJICICTBUNA W HENPHUATHS BPEIHBIX NPUBBIUCK (YIMOTPEOJICHUS alIKOTOJs, HAPKOTHUKOB,
KypeHHsl);

5) Tpy/10BOro BOCIIMTAHUS:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Yy4eOHO-MCCIIEAOBATEIbCKON JIEATEIHHOCTH, OOIIECTBEHHO
TMIOJIC3HOH, TBOPYECKOH U JIPYTHX BHJAX JIEATCILHOCTH,

YCTaHOBKM HAa aKTHBHOE y4YacTHE B PEUICHUH MPAKTUYECKUX 3a7ad COLMATbHOW HAMpaBICHHOCTH (B
paMKax CBOETO Kjiacca, MKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3YYEeHHUIO Tpodeccuil pa3IMdHOro pojia, B TOM YHCIIe Ha OCHOBE IPUMEHEHHS
MPEIMETHBIX 3HAHUH 110 XHUMUU;

YBXKEHUS K TPYIY, JIOASIM TPYyJa U PE3yJIbTaTaM TPYAOBOM EATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIAMBUIYAIbHOU TPACKTOPHH 00pa3oBaHus, Oyayiiei npodeccuu u
peanu3ai COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH,
HWHTEPECOB U MOTPEOHOCTEH 0OIIEeCTBA;

6) 9K0JIOTNYECKOT0 BOCTIUTAHHUS:

AKOJIOTMUYECKH 1IeJIECO00Pa3HOTr0 OTHOLICHHS K MPUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHUS )KU3HU Ha 3eMIie;

MOHUMAaHMS TJI00ATBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIIEM, BIUSHHUS SKOHOMHYECKHX MPOIECCOB Ha
COCTOSIHME MPUPOIHON U COIUAIBHOMN Cpebl;

OCO3HAHMS HEOOXOIMMOCTH UCIOIB30BAHMUS TOCTHKECHUN XUMHH JJIS1 PEIIEHUS BOIIPOCOB PAIIMOHAIBHOTO
MIPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATUSA JEHUCTBUM, IPUHOCALIMX BpEX OKPYKAIOLICHM NIPUPONHOW cpele, yMEHUs
MIPOTHO3UPOBATh  HEONAroNpUSTHBIE JKOJOTUYECKHE IOCIEACTBUS  MPEANPUHUMAEMBIX JIEHCTBUH U
NpeJOTBpaIIaTh UX;

HaJIM4YUs Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHHS, KOJOTHYECKOW KYJIbTYPBHI, OMbITA ACSITENbHOCTH
HKOJIOTUYECKOM HAINPaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCSA UMM B ITO3HABATEIbHOW, KOMMYHUKATUBHOW U
COLIMAJIbHOU MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSITH UJCOJIOTUU XeMOohoouH;

7) HIEeHHOCTH HAYYHOT'O TIO3HAHUS

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY VYPOBHIO pAa3BUTUS HAyKH M OOILECTBEHHOM
MIPAKTUKU;

MOHUMAHUS CHEHU(PUKA XUMHUH KaK HayKH, OCO3HaHUA €€ poiu B (HOPMHPOBAHUHM PAMOHAIBHOIO
HAy4YHOT'O MBIIUIEHUS, CO3/IaHNHU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €AUHCTBE IIPUPOIbI
U 4eJOBeKa, B TO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpOoOJIeM COXPaHEHHUS MPUPOTHOTO
paBHOBECHS;

yOexAEHHOCTH B 0CO0OI 3HAUMMOCTH XHMHUU JUI COBPEMEHHON IUBUIM3AIUU: B €€ T'yMaHUCTUYECKOU
HaIPaBJIEHHOCTH U Ba)XKHOM POJIM B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPBI, B PEIIEHUN TI00aIbHbBIX
npo0sieM YCTOWYMBOTO Pa3BUTHS UYEIOBEUYECTBA — CBHIPHEBOI, PHEPreTUYECKOM, MUILEBOM U IKOJIOTMYECKOI
0€30MacHOCTH, B Pa3BUTHH MEIULUHBI, 00€CIICUEHUH YCIOBUN YCIIEITHOTO TPY/Ia M AKOIOTUIECKH KOM(POPTHOM
KHU3HU KaXJI0T0 4jieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTU: IIOHMMAaHUS CYIIHOCTH METOJIOB II03HAHUS, MCIIOJIb3YyEMbIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIIOJIb30BATh MOTyYyaeMble 3HAHUS ISl aHAINU3a U OOBACHEHUS SIBICHUN
OKpPY’KAIOILIEr0 MHUpa M MPOUCXOJAIIMX B HEM WM3MEHEHMH, YMEHHUs JieJaTb OOOCHOBAaHHBIE 3aKJIIOUYEHHS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIIUXCS JAHHBIX C LEJIbIO OJyYeHUs JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIBb30BaTh XUMHUUECKHE 3HAHUS JUIsl PELICHHs Mpo0JieM B peasbHbIX
KU3HEHHBIX CUTYaIIHIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpHIBHOMY OOpPa30BaHUI0 U €aMOOOpa30BaHUIO, K aKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH 110 XMMHHU B COOTBETCTBHH C )KU3HEHHBIMHU ITOTPEOHOCTSIMU;

HHTepeca K 0COOEHHOCTSIM Tpy/ia B pa3InYHbIX chepax npodhecCHoHaIbHON AeITeNbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOGHHSI IMPOrpaMMbl IO XHMHUHM Ha YPOBHE CpEIHEro oOIero
00pa3oBaHMs BKIIOYAIOT:

3HaYUMBIE JUIs1 GOPMUPOBAHUS MUPOBO33PEHUS 00YUAIOLIUXCSI MEKIUCIIUIIIMHAPHBIE (MEXITPEIMETHBIE)
oO0IIeHayYHbIE TOHATHS, OTPAXKAIOIIHE [[EJIOCTHOCTh HAYYHOM KapTUHBI MUpPa U CHIEHU(PHUKY METOJIOB ITO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEUIECTBO, SHEPTHs, SIBJICHUE, NPOIIECC, CUCTEMA, HAayUHBIH
(bakT, NPUHLMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HcCcieloBaHHe, HaOII0JeHUe, H3MEpeHHe,
AKCTIEPUMEHT U JIPYTHE);

YHHUBEpCAJIbHbIE yueOHbIe JeNCTBUA (mo3HaBaTeIbHbIE, KOMMYHHUKaTUBHBIE,
perynaTuBHbIe), obecrieunBatoniyie  (GopMUpOBaHME  (QYHKIIMOHAIBHOW TIPaMOTHOCTH U COLMAIBHOMN
KOMIIETEHIIMH 00y4aroImuxcs;

CIOCOOHOCTh OOYyYarOUIMXCsSl HCIOJIb30BaTh OCBOEHHbBIE MEXKIUCLUIUIMHAPHBIE, MHPOBO33PEHYECKHE
3HaHUS U YHUBEpCAJIbHbIC YUeOHbIE ICHCTBUS B IO3HABATEILHOM U COIMAIbHON MPaKTHKE.

MeTtanpeamMeTHble pe3yNbTaThl OTPAXAKOT OBJAJEHHE YHUBEPCAJIbHBIMU Y4€OHBIMU MO3HABATENIbHBIMH,
KOMMYHHMKATUBHBIMU U PETYISATUBHBIMU JEHCTBUSAMMU.



Ilo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOTUYecKHeE AeiiCTBHS:

CaMOCTOSITENILHO (POPMYITUPOBAThH U aKTyaIH3UPOBaTh MPOOIIEMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

ONpEeAEATh LEIU JESITEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM MX JOCTH)KEHUS, COOTHOCHUTH
PE3yNbTaThl JESATEIILHOCTH C TOCTABICHHBIMU LEISIMH;

HCIIOJIb30BaTh IIPU OCBOCHHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIJIEHUS: BBLIEIATh XapaKTepHbIE
MpU3HAKA TOHATUH U YCTaHABIMBATh HX B3aMMOCBSA3b, HCIOJB30BAaTh COOTBETCTBYIOLIUE MMOHSATHS IS
0OBSICHEHUS OT/AEIbHBIX (PaKTOB U SIBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(UKALIMY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMY;

CTPOUTH JIOTUYECKUE pacCyXAeHHs (MHIAYKTUBHbIE, J€AYKTUBHbIC, [0 AaHAJOTHUH), BBISABIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUSX, (POPMYITHPOBATH BBIBOABI M 3aKIIIOYCHUS;

MPUMEHSTh B MpOIecCe MO3HAHMUS HCIOJIb3yeMble B XHUMHH CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
peoOpa30BhIBaTh MOJIEIIbHBIE MTPEICTABICHHS — XUMUYECKUI 3HAK (CHMBOI) 3JI€MEHTa, XuMHudeckas popmyia,
YpaBHEHHE XUMHUYECKOW peaklUu — TMpPU pEHIeHUH Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3a/ad,
IIPUMEHSTh HAa3BaHHBIE MOJEJbHbIE MPEACTABICHUS JUISI BBISBICHUS XapaKTEPHBIX IMPU3HAKOB H3Yy4aeMbIX
BEIIECTB U XUMUYECKHUX PEaKIIHA.

2) 6a3oBbIe HCCAeN0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

dbopMyIHpOBaTh WETM W 3aJa4d HCCIEIOBAaHMSA, HCIIOJIB30BaTh ITOCTABICHHBIE M CaMOCTOSTEIBHO
chopMyITHUPOBAHHBIE BOMPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI I (POPMHUPOBAHUS THIIOTE3HI IO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHMUIA;

BIIaJIETh HABBIKAMU CaMOCTOSATEIHHOTO IUIAHUPOBAHUS W IPOBEICHUS YUYEHHYECKHX OSKCIIEPUMEHTOB,
COBEpIIEHCTBOBATh YMEHUS HaOJI0/1aTh 3a XOJOM MPOIIECCa, CAMOCTOSATENBHO POTHO3UPOBATh €T0 PE3yibTar,
dbopMynrpoBaTh 00001IEHUS 1 BEIBOJIBI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3yJIbTATOB HUCCIEA0BAHNUSA, COCTABIIATh
000CHOBaHHBIN OTYET O MPOJICIIAHHON padoTe;

MpUOOpETaTh OMBIT YYECHUYECKONW HCCIENOBATENbCKOM U TPOEKTHOM JI€ATENbHOCTH, MPOSIBISTH
CHOCOOHOCTH U TOTOBHOCTB K CAMOCTOSITEJIbHOMY IOMCKY METO/IOB PELLIEHUS TPaKTUYECKUX 3a7a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MO3HAHMUS.

3) padora ¢ unopmanmeii:

OPUEHTHPOBAThCS B PA3NMYHBIX MCTOYHHMKAX UWHGOpManuu (HAYYHO-TIOMYJSpHAs JUTEparypa
XMMHUYECKOTO COJIep’KaHus, CIpPaBOYHbIE MocoOus, pecypcbl MHTepHeTa), aHaIM3UpOBaTh HHOOPMALNIO
Pa3NIUYHBIX BUJOB U (OPM MPEJCTABICHUS, KPUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUUBOCTb;

(dbopMyIMpoBaTh 3amnpochl M MPUMEHSATh pa3IUYHble METOJbl MPHU IMOUCKE U OTOOpe HH(pOpManuu,
HE00XO0AUMOM /151 BBIITOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOTO TUIIa;

MIpUOOpPETaTh OMBIT HCHOJb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH U Pa3IMYHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (hOpMy MpelcTaBieHUs] MHGOpMAUKU (CXeMBbl, TpaduKH,
yarpammbl, TaOJIUIIbI, PUCYHKH U JIPYTHE);

HCIOJIb30BaTh HAYUHBIN A3bIK B KAYECTBE CPEACTBA MPHU paboTe ¢ XUMUUECKOM HHpOopManneil: IPUMEHSITh
MeXnpeaMeTHble ((u3nueckue W MaTreMaTH4ecKHe) 3HaKu U CHUMBOJBI, (opmynsl, aOOpeBHATYpHI,
HOMEHKJIATYpY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISITHOCTH.

KoMMmyHukaTHBHBIC yHHBepcaibHble Y4eOHbIe 1eHCTBHUSA:

3aJ1aBaTh BOMPOCHI IO CYILIECTBY 00CYX/1aeMOl TeMbl B XOJ€ TUAJIOra W/UiH TUCKYCCHH, BHICKa3bIBaTh
uzaeu, GopMyJIMpoBaTh CBOU NMPEITI0KEHNUS OTHOCUTENIBHO BBIMOJIHEHUS MPeI0KEHHON 3a/1auu;

BBICTYIIATh C HpC?.GHT&I.[H&fI PE3YIbTAaTOB MMO3HaBaTEIEHON JACATCIBHOCTH, MMOJTYYCHHBIX CaMOCTOATCIIBHO
WA COBMECTHO CO CBEPCTHHKAMU IPU BBIMOJIHEHHMH XUMHUYECKOTO IKCIEPUMEHTa, MPAaKTU4YeCKO paboThl 1o
UCCIIETOBAaHUIO CBOWCTB M3y4aeMbIX BEIIECTB, peajn3aluu y4eOHOTo MpoeKTa, U GOopMyIUpOBaTh BHIBOJBI MO
pe3yabTaTaM MPOBEAEHHBIX HCCIEIOBAaHUN MYyTEM COIJIACOBAHUS MO3MLUN B Xoie OOCYXIeHHs U oOMeHa
MHCHUSIMU.



PeryasiTuBHble yHUBepPcaJbHble yUeOHbIE 1eiiCTBHSL:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYILECTBIISATH CBOIO TO3HABATENIBHYIO I€ATEIBHOCTD, ONIPEeNss e€ LeIH
W 33/1a41, KOHTPOJIMPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH MPEUIaraeMblil alrOpuTM JICHCTBHN
IPU BBIMOJIHEHUM YYE€OHBIX M HCCIIEAOBATENbCKUX 3a/ad, BbIOMpaTh Hauboiee 3((eKTuBHBIA crnocold ux
peuIeHus ¢ y4ETOM TOTyYSHHsT HOBBIX 3HAaHHUM O BEIIECTBAX M XMMUYECKUX PEaKIHsiX;

OCYIIECTBIISITH CAMOKOHTPOJIb ACATEIBHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIEe pe3yIbTaThl OCBOCHUS IPOrPAMMBI 10 XMMHH Ha YIITyOJIEHHOM YPOBHE Ha YPOBHE CPEIHETO
o01iero o0pazoBaHusI BKIIOYAIOT crelr(puyecKue i y4eOHOro mpeaMera «XuMus HaydHble 3HaHUS, YMEHUS
U CIOCOOBI JEWCTBUI 1O OCBOCHHIO, MHTEPIPETALMU M MPEOoOpPa30BAHUIO 3HAHHWN, BHIBI JICSITEILHOCTH IO
IMOJIYYCHHUIO HOBOT'O 3HAHUA U IMPHUMCHCHUTIO 3HAHUM B Pa3IIMIHBIX yqe6Hbe CUTyallusX, a TAKIKC B PCAJIbHBIX
’KU3HEHHBIX CHTYAIIMsX, CBSI3aHHBIX C XUMHUEH. B mporpaMme 1o XMMHH peIMETHBIC Pe3yIbTaThI IIPECTaBICHBI
110 roJJaM U3y4CHU:.

10 KJIACC

[IpenmMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMuUs» OTPaXKaroT:

c(OPMHPOBAHHOCTD IPEACTABICHUI: O MECTE M 3HAUEHUH OPraHNYECKON XMMUU B CUCTEME €CTECTBEHHBIX
HayK U e€ ponu B 00ECNEYCHHH YCTOWYUBOTO PAa3BUTHS YEIIOBEUECTBA B PEHICHUH MPOOJIEM IKOJOTHICCKOH,
HHEpPreTUYecKO M MuUIIeBOil 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3AAHUU HOBBIX MaTepHaliOB, HOBBIX
MCTOYHHKOB SHEPTHH, B 00€CIICUEHUH PAlMOHAIBHOTO PUPOAONOIH30BaHNUS, B YOPMUPOBAHIH MHUPOBO33PEHHS
u o0miel KyJIbTypbl YelOBeKa, a TAKXKEe HKOJOIMYECKM OOOCHOBAaHHOI'O OTHOILICHHS K CBOEMY 3/10pPOBbIO U
MIPUPOAHOM CpeJE;

BJIQJICHUE CUCTEMOM XUMHUYECKMX 3HAHHUH, KOTOpass BKIIOYACT: OCHOBOIOJIATAIOUIME TOHATUSA —
XMMHUYECKHIA 3JIEMEHT, aTOM, SIPO U JICKTPOHHAsE 000JI0YKa aToMa, S-, P-, d-aToMHbIC OpOUTAIIH, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSHMS aroMa, TIMOpUIM3alMsl aTOMHBIX OpOUTalei, MOH, MOJIEKYJla, BaJEHTHOCTb,
ANEKTPOOTPHULATETLHOCTD, CTENIEHb OKUCIIEHUS, XMMUUYECKasl CBSI3b, MOJIb, MOJIIPHAsl Macca, MOJISIPHBII 00BEM,
yIJIepOAHbI  cKeneT, (YHKUMOHAJbHAs Tpylma, paaukan, CTPYKTypHble ¢opMyisl (pa3BEpHYTHIE,
COKpalI€HHbIE, CKEJIETHBIE), M30MEpHsl CTPYKTYpHas M NPOCTPAHCTBEHHas (reoMeTpuyecKasi, ONTHYecKas),
MU30MEpBI, TOMOJIOTUYECKUHN Psll, TOMOJIOIH, YIJI€BOAOPOIBI, KUCIOPOA- U a30TCOACpIKALUE OpraHUYeCKue
COCIMHEHMS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAUHEHUS; TEOPUH, 3aKOHBI
(nepmonnueckuii 3akoH 1. 1. Menzaeneesa, Teopust CTpoeHUs opranuueckux Bemects A. M. bytieposa, 3akoH
COXPAaHEHHs MacChl BELIECTB, 3aKOH COXPAHEHMsI M NPEBPAIICHMS] DHEPTMM NPU XUMHUYECKHX pEaKLUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIME B OCHOBE ITOHUMAaHUs
MIPUYMHHOCTH U CHCTEMHOCTHM XMMHUYECKUX SIBJICHHUH; IPEICTABICHHUS O MEXaHU3MaX XUMHUYECKUX pPEaKIUH,
TEPMOAMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSAX UX ITPOTEKaHUs, O B3AUMHOM BIIMSIHUM aTOMOB U IPYIII
aTOMOB B MOJIEKyJax (MHAYKTUBHBIM U Me3oMepHbIil 3¢ ¢dekTsl, opueHTanThl | u Il pona); dakronorunueckue
CBEJIEHUs O CBOICTBAaX, COCTaBe, MOJYyYEHNUHU U O€3011aCHOM HCMOIb30BAHNHU BAXKHEHIIINX OPraHMUECKUX BEIECTB
B OBITY M IPAKTUYECKON I€ATEIbHOCTHU YeI0BeKa, OOIINX HAYYHBIX MPUHIIMIIAX XUMUYECKOTO MTPOU3BO/ICTBA (Ha
pUMepe IPOU3BOJICTBA METaHOIIA, TepepaboTKu He(hTH);

cOpPMUPOBAHHOCTh YMEHUM: BBIABIATH XapaKTEpHbIE TMPU3HAKK TOHATUN, YyCTaHABIMBAaTh UX
B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IIOHATUS IIPU OIMCAaHUU COCTaBa, CTPOEHUS U CBOWCTB
OpraHNYEeCKUX COCTUHECHUM;

c(OPMHPOBAHHOCTH YMEHUIA:

MCIOJIb30BaTh XMMUUYECKYIO CUMBOJIUKY ISl COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIEHHBIX U CKEJIETHBIX) (OPMYJI OPraHUYECKHUX BEIECTB;

COCTABJISITh YPABHEHMSI XUMHUYECKMX PpEAaKIMl W pacKpblBaTb MUX CYIIHOCTb: OKHUCIUTEIBHO-
BOCCTQHOBUTEIJIBHBIX PEAKIUil MMOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTrO OanaHca 3THX pEaKlUui, peaxiui
MOHHOI0 00MeHa MYTEM COCTaBJIEHMS UX MOJHBIX U COKPAILIEHHBIX MOHHBIX YpaBHEHUM;

U3TOTaBIUBATh MOJEIM MOJIEKYJI OpPraHUYECKHUX BEIIECTB Ul MIUIIOCTPAlMd HMX XMMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHIA: yCTAaHABIMBATH MPUHAAIC)KHOCTh H3YYEHHBIX OPraHUYECKHUX BEIIECTB 110 UX
COCTaBY M CTPOEHUIO K OIPEAEeIEHHOMY KJIacCy/TpyIIe COeANHEHHH, aBaTh UM Ha3BaHUS 110 CUCTEMAaTHYECKOM



Homenkiarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BAHUS JJIs1 OTACIBHBIX MIPEICTABUTENICH OPraHMIECKIX
BEIIECTB (PTHJICH, allETUJICH, TOJYOJ, TJIHMIEPUH, STHUICHIIHKONb, (DEeHoN, ¢GopManbIerui, ameTaabIeru],
alleTOH, MypaBbHHas KHUCIIOTa, YKCYCHAs KUCIIOTa, CTeapUHOBAsl, OJIEMHOBAS, MaJIbMUTUHOBAs KUCIOTHI, TJIULUH,
aJlaHWH, MallbT03a, PPYKTO3a, AHUINH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOI U IPYTHE);

c(OPMUPOBAHHOCTh YMEHUS ONPEACNATh BHUJ XHMHUYECKOM CBSI3M B OPraHUYECKUX COCTUHEHHSIX
(KoBasieHTHAsl U MOHHAS CBSI3b, G- U TM-CBS3b, BOJIOPO/IHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHS IPUMEHATh TOJOXKEHUSI TEOPUU CTPOCHHSI OPTaHMYECKHUX BELIECTB A.
M. BytnepoBa aisi 00BbsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTpOEHUE, (PU3NUECKUEe U XUMUYECKHE CBOMCTBA
TUMHUYHBIX TPEICTaBUTENICH Pa3IMUHbBIX KJIACCOB OPraHMYECKHX BEIIECTB: AJIKAHOB, IIUKIJIOAIKAHOB, aJIKEHOB,
aJIKaJINeHOB, AJTKUHOB, ApPOMATHUYECKUX YTJIEBOJOPOOB, CIHUPTOB, allbJIETHI0B, KETOHOB, KAPOOHOBBIX KHUCIIOT,
MPOCTHIX U CIIOKHBIX 3()UPOB, )KUPOB, HUTPOCOSAMHEHUI U aMUHOB, aMUHOKHCIIOT, O€JIKOB, yIIeBOA0B (MOHO-,
I~ U TIOJIMCAaXapyuioB), HWIUTIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXKIY HUMU YPaBHEHHUSIMH COOTBETCTBYIOIINX
XUMHYECKHUX PEAKIHA C UCTIOIb30BAHUEM CTPYKTYPHBIX POpMYIT;

c(OpPMUPOBAHHOCTh YMEHUS MOJATBEPXKJIaTh Ha KOHKPETHBIX IpUMEpax XapakTep 3aBUCUMOCTHU
PEaKIMOHHON CIOCOOHOCTH OPTaHMYECKHX COCAMHEHHA OT KPaTHOCTU W THIIA KOBAJICHTHOH CBs3U (G- U T-
CBSI3M), B3aMMHOTO BJIMSIHUSI aTOMOB U TPYIIIT aTOMOB B MOJICKYJIaX;

c(hOPMUPOBAHHOCTh YMCHHSI XapaKTEPU30BaATh NCTOYHHUKH YTIICBOJOPOIHOTO CHIPbS (HEPTH, IPUPOTHBIN
ras, yrojib), CocoObl ero nepepaboTKy U MPAKTUYECKOE MPUMEHEHHE MTPOYKTOB MepepadoTKH;

c(OPMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHWA O ©CTECTBCHHO-HAYYHBIX METOJAX TIO3HAHWS —
HaOII0IEHU U, U3MEPEHUH, MOJEIIUPOBAHUH, SKCTIEPUMEHTE (PEaTbHOM U MBICICHHOM) U YMEHUS IPUMEHSITh 3TH
3HAHUS;

c(OpPMHUPOBAHHOCTh YMEHUS MPUMEHSATH OCHOBHBIEC OTEPAIIUN MBICIUTEIHHON ACSITENbHOCTH — aHAIH3 U
CHUHTE3, CpPaBHCHHE, OO0OOIICHWE, CHUCTEMATH3AIUIO, BBISBICHHC NPUYUHHO-CICJACTBCHHBIX CBSI3ed — JUIS
W3YYEHUS CBOMCTB BEIIECTB U XUMHUUYECKUX PEaKILIU;

c(OPMUPOBAHHOCTh ~ YMCHHIA: BBISBIIATh B3aUMOCBSI3b XMMHYCCKUX 3HAHHA C TOHATHAMH U
MPEJICTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS O0Jiee OCO3HAHHOIO MOHUMAHUS CYIIHOCTH
MaTepuaIbHOTO €IMHCTBA MHUPA, UCIIOIH30BATh CUCTEMHBIC 3HAHMS 10 OPTaHUYECKON XUMHH 711 OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUM, UMEIOLINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(hOPMHUPOBAHHOCTh YMEHUM: MPOBOAUTHL pPacU€Thl MO XUMHUYECKUM (opMylaM U YpaBHEHHSIM
XUMHUYECKHUX PEAKIUil C UCIOIb30BaHUEeM (PU3NYECKUX BEIUYUH (Macca, 00bEM Tra30B, KOJIMYECTBO BEIIECTBA),
XapaKTEPU3YIONIUX BEIIECTBA C KOJIMUYECTBEHHOW CTOPOHBI: PAaCUETHl MO0 HAXOXKICHHIO XUMHUYECKON (POpMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHX 3JEMEHTOB, MPOJIYKTaM CrOpaHHs, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, AHATTU3UPOBATH U OLIEHUBATH C MO3UIUN IKOJIOTHYECKOM
0€30MaCHOCTH TIOCJIEICTBHSL OBITOBOW M IMPOU3BOJCTBEHHON JEATETLHOCTH YEJIOBEKAa, CBSI3aHHOW C
nepepaboTKOM BelIeCTB, HCIONIb30BaTh MOJYYCHHBIE 3HAHUS JIJISl MIPUHSATHUS TPAMOTHBIX pElIeHU mpoOsieM B
CUTYaIIUX, CBI3aHHBIX C XUMUEH;

c(OpPMHUPOBAHHOCTh YMEHHI: CAMOCTOSITENILHO TUIAHUPOBATh U MPOBOJUTH XUMUYECKUN SKCIIEPHUMEHT
(monydyeHue M U3y4eHHe CBOMCTB OPTraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU YTIIEBOAOPOI0B PA3IMUHbBIX
KJIaCCOB M KHCIIOPOJCOAEPKAIIMX OPraHMYECKUX BEIIECTB, PEIICHHE HKCIEPUMEHTAIbHBIX 3a]ad [0
pacro3HaBaHUIO0 OPTaHUYECKUX BEIIECTB) C COOJIFOJACHUEM TpaBUil O0€30MaCHOTO OOpaIlleHUs C BEIIECTBAMU U
nabopaTopHbIM 000pyaOBaHKeM, (GOPMYIUPOBATH IENb UCCICIOBAHMS, MPEJACTABIATH B Pa3NIUYHON (opme
pe3yabTaThl SKCTIEPUMEHTA, aHAJTM3UPOBAThH U OIICHUBATH WX JIOCTOBEPHOCT;

c(hOpMUPOBAHHOCTH YMEHUM:

co0IIoAaTh MpaBUiia SKOJIOTMUECKU 11eJ1eCO00pa3HOro MOBEJACHHs B ObITY U TPYAOBOM AESITENBHOCTH B
LESAX COXPaHEHUs CBOETO 3/I0POBbS, OKpPYXKAIOWIEH MPUPOJHON Cpefpl U JOCTHXKEHHS €€ YCTONYMBOrO
pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHMYECKOTO ACHCTBUS Ha >KMBBIE OPraHU3Mbl ONpPEACIEHHBIX OPraHUYECKHX
BEIECTB, TOHUMas cMbIc noka3arens I1JIK;

aHAJIM3UPOBATH 11€JIECO00Pa3HOCTh MPUMEHEHHUS OPTaHMUYECKHUX BEIIECTB B IPOMBIIUICHHOCTH U B OBITY C
TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIONB3A;

c(hOpPMUPOBAHHOCTh YMEHHUM: OCYIIECTBIIATh IIE€JICHAMPABICHHBIA MOUCK XUMHUYECKOW HH(OpMAlUU B
pa3IMYHBIX UCTOYHMKAX (Hay4dHas M yaeOHO-HAaydHAs TUTEepaTypa, CpeAcTBa MaccoBoil mHpopmaruu, IHTEpHET
U JIpyrue), KPUTHUYECKH aHAJTU3WPOBATh XMMHUYECKYI0 HH(POpMAIUIo, iepepadaTeiBaTh €€ U MUCIOIb30BaTh B
COOTBETCTBHH C MOCTABIICHHON y4eOHOM 3aaueid.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUA Kypca «O011ast U HEOpraHMUecKasi XUMHs OTPaXKaroT:

c(OPMHPOBAHHOCTh IMPEACTABICHHUNA: O MaTepUAIBHOM €IMHCTBE MHpPa, 3aKOHOMEPHOCTSIX H
[IO3HABAEMOCTH SBJICHUN IIPUPOJBI, O MECTE M 3HAYCHUU XMMHH B CUCTEME €CTECTBEHHBIX HayK M €€ pPOJM B
00eCreYeHNN yCTOMYMBOTO PAa3BUTHUS, B PEHICHUH MPOOJIEM 3KOJOTUYECKOW, IHEPreTHUECKON W IHIIEBOM
0€30I1aCHOCTH, B pPa3BUTMM MEAMLMHBI, CO3/IaHUM HOBBIX MAaTe€pHaJOB, HOBBIX HCTOYHMKOB 3SHEPIHH, B
00eCTeYeHnn PaIOHAIBHOTO MPUPOAONOIb30BaHUs, B (DOPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyIbTyphl
YeJI0BEKa, a TAKXKE SKOJIOTNYECKH 000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOIHON Cpeie;

BJIAJICHUE CHUCTEMOM XHUMHYECKMX 3HAHUM, KOTOpAas BKIIOYAET: OCHOBOIIOJIATAIOIIHAE TOHATHS —
XUMHYECKHI 2JIEMEHT, aTOM, SJPO aTOMa, U30TOIIbI, YJICKTPOHHAs 000JI0YKa aTOMa, S-, P-, 0-aTOMHBIE OpOUTaIH,
OCHOBHOE U BO30YXJEHHOE COCTOSHHUS aroMa, THOpHIM3alisl aTOMHBIX OpOWTanel, HOH, MOJIEKYIa,
BaJICHTHOCTb, 3JEKTPOOTPULATEIbHOCTb, CTENEHb OKHCICHMS, XMMUYECKas CBsA3b (KOBaJIEHTHAs, WOHHas,
MeTaJIJINYECKasi, BOJOPOAHAs), KPUCTAJUIMUECKas pelIETKa, XMMHMUYECKas PpEeaklMs, pacTBOP, 3JIEKTPOJIMTHI,
HEIEKTPOJIUTHI, JJIEKTPOJUTHYECKAsT JUCCOLMALMsSA, CTEHNEHb JHUCCOLMALMK, BOJOPOAHBIN II0Ka3aTellb,
OKHCIIUTEb, BOCCTAHOBHUTENb, TEIUIOBOW A(P(PEKT XMMHUYECKOH pEaKUWH, CKOPOCTh XWMHUYECKOW pEeaKIuH,
XMMHUYECKOE paBHOBECHUE; TEOPUH U 3aKOHBI (TCOPHSI AIEKTPOIUTUYECKOHN JUCCOIMALINY, IEPUOINYECKUN 3aKOH
J.. MenneneeBa, 3aKOH COXPaHEHHsI MacChl BEIECTB, 3aKOH COXPAHECHMS W IIPEBPAILCHMS JHEPTUU IIPU
XMMHUYECKUX PEaKLUsaX, 3aKOH IOCTOSHCTBA COCTaBa BEILECTB, 3aKOH JICHCTBYIOIMX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHMH, MUPOBO33PEHUYECKNE 3HAHUS, JIEKAIME B OCHOBE ITOHUMAHUs IIPUYUHHOCTU H
CUCTEMHOCTH XUMUYECKHUX SBJICHUI; COBPEMEHHBIE IIPECTABICHUS O CTPOCHUH BELIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIDHOM M HAJIMOJIEKYJISIPHOM YPOBHAX; IPEACTABICHUS O MEXAHU3MaX XHMHYECKUX PEaKLHUu,
TEPMOJUHAMHYECKHUX
U KMHETHMYECKUX 3aKOHOMEPHOCTAX UX MPOTEKAHMs, O XMMHUYECKOM PAaBHOBECHM, PAaCTBOpPaxX M JUCIEPCHBIX
cucremMax; (aKTOJOTMUECKUE CBEJEHHUS O CBOWMCTBAX, COCTaBe, MOJIYYEHHH M OE€30MacHOM HCIIOJIb30BaHUU
BOXHEUIIINX HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTUYECKON JEATEIHHOCTH YEIOBEKa, OOIIUX HAyYHBIX
IIPUHLIMIIAX XUMUYECKOTO IIPOU3BOJICTBA;

c(OPMUPOBAHHOCTb  YMEHHI: BBIABIATh  XapaKTEpHblE  TMPU3HAKM  MOHITHUN, yCTaHABIUBATh UX
B3aUMOCBS3b, UCII0JI30BaTh COOTBETCTBYIOILME IIOHATUSA IIPU OINUCAHUA HEOPraHWYECKHUX BEUIECTB M HUX
IIPEBPAILCHHUI;

c(OPMHPOBAHHOCTh YMEHHUS UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBIE€HHs ()OPMYIT BEILECTB
U ypaBHEHUN XMMHYECKUX peaklui, cucremarnyeckyro HoMeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHMS
OTJEIbHBIX BEILECTB;

c(OPMUPOBAHHOCTh YMEHUS ONPEENIATh BAJICHTHOCTh M CTENEHb OKHUCIEHMS] XUMUYECKUX 3JIEMEHTOB B
COEJMHEHUSX, BHJ XHMHUYECKOM CBA3M (KOBaJEHTHas, MOHHAs, MeTa/sIMuyecKas, BOJOPOJHAs), THII
KPUCTAJUIMYECKON pEIETKH KOHKPETHOTO BEILIECTBA;

c(OPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEILIECTB OT BUa XUMUUYECKON CBS3U U TUMA
KPUCTAIJINYECKON PEIIETKH, OOMEHHBI M JOHOPHO-AaKIENTOPHBIA MEXaHHW3Mbl 00pa30BaHUS KOBAJIEHTHOM
CBA3U;

cOpPMUPOBAHHOCTh  YMEHHIl: KIaccu(pUIMpoBaTh: HEOpraHWMYECKHE BEIIeCTBA IO HX COCTaBy,
XMMHAYECKHE PEAKIMU MO Pa3IMYHbIM IpH3HaKaM (YUCIY M COCTaBYy pEarupyroliux BEIIECTB, TEIIOBOMY
¢ deKTy peakuuu, U3MEHEHHUIO CTEIEHEeH OKHUCIIEHHS 3JIEMEHTOB, OOpPaTHMOCTH, yYacTHIO KaTajlu3aTropa W
JpYyTHUE); CaMOCTOSTEIbHO BBIOMPATh OCHOBAHUS M KPUTEPUU Ui KJIACCU(PMKALMK H3y4yaeMbIX BELIECTB M
XUMHYECKUX PEAKIINIL;

c(OPMHPOBAHHOCTh YMEHMS PACKpBIBaTh CMBICH Tepuoanyeckoro 3akoHa J[. W. MenaeneeBa u
JI€MOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLTYI0, 00bSICHUTENBHYIO U IPOrHOCTUYECKYIO (DYHKIIMU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTePH30BaTh AIIEKTPOHHOE CTPOCHUE aTOMOB U MOHOB XMMHYECKHX
3JIEMEHTOB NEPBOro—4eTBEPTOro nepuoaoB Ilepuoanueckoit cucremsl .M. MenaeneeBa, ucnosib3yst MOHATHUS
«QHEPreTUYECKUEe YPOBHMY», «IHEPreTHYECKHE IOJYPOBHU», «s-, P-, O-aToOMHBIE OpOUTaIM», «OCHOBHOE W
BO30Y)KIEHHOE HHEPreTUYECKUE COCTOSHUSA aTroMa»; OOBSICHITH 3aKOHOMEPHOCTH HW3MEHEHUS CBOICTB
XUMUYECKUX DJIEMEHTOB W MX COCIMHEHMM 10 mnepuojgaM u rpymmnaMm Ilepuonndeckon cucreMsl /.
W. MenieneeBa, BaJleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX 3JIEKTPOHHBIX 000JI0UEK;



c(hOpMHUPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIICCTB
pa3IMyYHBIX  KJIAcCOB, IOATBEP)KIATh CYIIECTBOBAHUE TIE€HETHMYECKOM CBSI3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMM C IIOMOIIbIO YPABHEHU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

Cc(OPMHPOBAHHOCTh YMEHHS PacKphIBaTh CYIIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUI
MOCPEACTBOM COCTaBJICHHUS JJIEKTPOHHOro OajlaHCa STUX pEaKIHil; peakuuil HOHHOrO oOMeHa MyTEM
COCTABJICHMSI MX IIOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUM; peakuuil TUAPOIU3a; PpPeaKluil
KOMIUIEKCO0Opa3oBaHus (Ha MpUMeEpe T'HIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUSA);

c(OPMHPOBAHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEAKLUH ¢ yIETOM UX
SHEPIreTUYECKUX XAPAKTEPUCTUK, XApAKTEP M3MEHEHUs CKOPOCTU XMMHMUYECKOW PEAKUUU B 3aBUCUMOCTH OT
pa3nuYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEUICHUS XMMHUYECKOIO PAaBHOBECHUS MOJI BIMSHUEM BHEUTHHX
BozaeiicTBuil (mpunnumn Jle [larense);

C(OPMHPOBAHHOCTh  YMEHHS XapaKTepPU30BaTh XUMHUYECKHE  PEaKIMH, JIeKallMe B  OCHOBE
MPOMBIIIJICHHOTO TIOJYYeHHUs] CEpPHOM KHUCIOTHI, aMMHaka, oOO0IIMe Hay4YHble MPUHIUIB XUMHUYECKUX
MIPOU3BOJICTB; LIEJI€CO00Pa3HOCTh MPUMEHEHHS HEOPTaHUYECKUX BEIIECTB B IPOMBIIIUIEHHOCTH U B OBITY C TOUKH
3pEHHUSI COOTHOILIEHHUS PUCK-TIOJb3A;

c(OPMHPOBAHHOCTH BIAJCHUS CHCTEMOW 3HAHMHA O METOJaX HAYyYHOTO MO3HAHHS SBICHUN MPUPOIBI —
HaOIl0/IeHNe, W3MEpEeHUe, MOJICIHPOBAHUE, HKCIEPUMEHT (pEalbHbIi W MBICICHHBINA), HCHOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, YMEHUSI IPUMEHATh 3TH 3HAHUS IIPU IKCIIEPUMEHTAIbHOM HCCIIEI0BAaHUU BEILECTB U JUIs
OOBSICHEHUS] XUMUYECKUX SIBICHUH, UMEIOIIMX MECTO B MPHUPOJE, MPAKTHUECKON AESITEIbHOCTH YelIOBEKa U B
IMOBCCAHEBHOM KU3HU;

cOPMUPOBAHHOCTh ~ YMEHUS BBISBJISATH  B3aMMOCBS3b XHMHUYECKUX 3HAHUM C TOHATUSAMU U
MIPEJICTAaBICHUSIMU  JIDYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB JUIsi 0Oojee OCO3HAHHOIO IOHUMAaHHS
MaTepuaibHOr0O €MHCTBA MUPA;

c(OPMHPOBAHHOCTH YMEHHS MTPOBOIUTH PACUETHI: C UCTIOIH30BAHNEM MTOHATUI «MacCOBAst 10 BEIIECTBA
B PacTBOpE» U «MOJIIpHAs KOHILIEHTPALMs»; MacChl BellecTBa WM 00bEMa rasa Mo HW3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BELIECTB; TEIUIOBOro 3ddexra peakmum;
3HAYEHMS BOJOPOAHOTO MTOKA3aTellsl PACTBOPOB KUCIIOT U LIEI0UYEH C U3BECTHOM CTENEHBIO JUCCOLIMAIIMHI; MACChI
(00bEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTa PEAKIIMU, €CJIM OJTHO U3 UCXOJHBIX BEIECTB JaHO B BUJE pacTBOpa ¢
ornpeaenEéHHOM MaccOBOM oJiel pacTBOPEHHOTO BEIIECTBA MIIM 1aHO B M30BITKE (MMEET MPUMECH ); JOTH BHIXOAA
MPOJYKTa peakuuu; 0OObEMHBIX OTHOILLIEHUH ra30B;

Cc(OPMHPOBAHHOCTh YMEHHH: CAMOCTOSATENIBHO IUIAHUPOBATh U NMPOBOAUTH XMMUYECKUN SKCIEPUMEHT
(mpoBeneHKEe peakuii HOHHOTO 0OMEeHa, MOATBEPKIACHNE KaueCTBEHHOI0 COCTaBa HEOPraHMYECKUX BEIIECTB,
OIpeJIeJIEHUE CPe/ibl PACTBOPOB BEIIECTB C MOMOILBIO MHUKATOPOB, U3yYEHHUE BIUSHUS Pa3IMUHBIX (aKTOPOB
Ha CKOpPOCTb XHMHYECKOW pPEakLIHH, PEIICHHE OSKCIEPUMEHTAIBHBIX 3a4ad I0 TemaM «Metame» Hu
«Hewmeramnel») ¢ coOnrofieHueM TMpaBusl 0O€30MaCHOrO OOpalleHus C BELEeCTBAMU U JIAOOPATOPHBIM
o0opynoBaHueMm, (HOpMyIHpOBaTh LENb HCCIENIOBAaHUS, IMPEACTaBIATh B Pa3IMYHOW (opMe pe3ysbTaThl
JKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCTB;

c(OpPMUPOBAHHOCTh YMEHUI: COOJIOIaTh MTpaBHiIa MOJIb30BaHU XMMUUYECKOI OCYA0H U J1abOpaTOPHBIM
o0opyaoBaHUEM, OOpALEHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMHU MO BBIMOJIHEHHIO JTJAOOPAaTOPHBIX
XUMHUYECKHUX OMBITOB, IKOJIOIMUYECKHU 11€JIECO00pa3HOro MOBEACHUS B OBITY U TPYAOBOH JEATENBHOCTH B LIEJSAX
COXPAaHEHHs CBOETO 3J0pOBBbS, OKPYXKAIOUIEH MPUPOAHOM Cpenbl M JOCTI)KEHHA €€ yCTOHYHMBOIO
pa3BUTHS, OCO3HABATh OMACHOCTh  TOKCHUYECKOIO  JEWCTBUS HA JKUBBIE OpPraHU3Mbl  ONPEIEIEHHBIX
HEOpPraHMYECKUX BEIIECTB, IOHUMas cMblca nokaszateins [TK;

c(OPMUPOBAHHOCTh YMEHHIl: OCYLIECTBIIATH I€JICHAINIPABICHHBIN MOUCK XWMHUYECKOW HH(pOpMauuu B
pa3NIUYHBIX HICTOUHUKAX (Hay4yHas ¥ yueOHO-HayuHas JUTeparypa, CpecTBa MaccoBoi nHpopmarun, luTepuer
U JIpyrue), KpUTHUECKH aHAJIM3HPOBaTh XUMUYECKYI0 HH(pOpMmanuio, nepepadbarbiBaTh €€ W HCIOIb30BaTh B
COOTBETCTBHUH C MMOCTABICEHHON y4eOHOM 3a1a4eii.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HavmeHoBaHUe pa3zesioB U TeM NPOrpaMMbl KosinuectBo yacos
n/m Bcero KoHTpo/bHBIE [IpakTHYecKue

paboThI paboThl
Pasaen 1. TeopeTuyecKkrue OCHOBBI OPraHU4YeCKON XUMUHU



Ne HauMeHoBaHue pa3zesoB U TeM IPOrPaAMMBbI KosinuecTBO 4acoB

n/m Bcero KoHTpoJibHBIE [IpakTu4yeckue
paboThI paboThl
1.1 IlpegMeT oprannyeckou xuMuu. Teopusa cTpoeHUs 8
opraHuyeckux coeguHeHu A. M. BytaepoBa
HToro no pasgeny 8
Paszpges 2. YriieBoaopoabl
2.1 IlpepenbHble yrieBoL0pOibl — aJKaHbl, IUKJIO0AJTKAHbI 5
2.2 HenpepgesbHble yri1eBOAOPO/bI: aJIKEHDI, aJIKa/IUEHbI, 14 1
AJIKWHBI
2.3 ApomaTuueckue yryieBo0po/bl (apeHbI) 8
2.4 IlpupoJHble HICTOYHUKH YII€BOJLOPOLOB U UX 4
nepepaboTka
2.5 TasoreHnpou3Bo/iHbIE YTJIEBOJOPOOB 4 1
HToro no pasgeny 35
Paspen 3. Kuciopoacoaepxkauye opraHu4ecKve coeuHeHUs
3.1 Cnupthbl ®PeHon 11 1
3.2 Kapb6oHU/IbHbIE COeAUHEHUS: AJIbJeTU/Ibl U KETOHBI. 21
Kap6oHoBble krca0Thl. CoxkHbIe 3QUpPHI. 2K1pbl
3.3 YrueBognl 9 1
HToro no paszeny 41
Paszpges 4. A3oTcoaepxalye opraHnyecKye coeJuHeHUus
4.1 AwmMuHbI. AMMHOKUCIOTHL. benku 12 1 2
HToro no pasgeny 12
Pa3gen 5. BeicokoMoJIeKyJ/IsIpHbIe COeJUHEHUS
5.1 BbicokoMoJieKyJIsIpHbIEe COEIUHEHUS 6 1
UToro no pasgeny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 3 6
11 KIIACC
Ne HauMeHOBaHMe pa3ziesioB U TeM NIPOrpaMMbl KosinuecTBo 4acoB
n/m Bcero KoHTpoJibHBIE [IpakTHyecKu
paboThl paboThl

Paszpgen 1. TeopeTnyecKue OCHOBbI XUMHUM

1.1 CrpoeHue aToma. [leproanueckuii 3akoH u [lepruoanyeckas 9
cucTeMa XuMHU4eckux ayieMeHTOB /[l. U. MeHaesieeBa
1.2 CrpoeHue BeniecTBa. MHOroo6pasue BellecTB 11 1
1.3 Xumuuyeckue peaKIuu 19 1 3
HToro no pasgeny 39
Pa3zpgen 2. Heopranuyeckass XumMusa
21 HemeTasibl 31 1 3
2.2 MeTanabl 23 1 2
HToro no pasgeny 54
Pa3aen 3. XuMuA M >)KM3Hb
3.1 MeTo/bl TO3HAHUS B XUMHUU. XUMUS U KU3Hb 9
HToro no pasgeny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 29506604513842569967847282462287250401048067737
Bnapgeney ParoauHa MapwHa AHaTonLesHa

OeicTevTened C14.03.2023 no 13.03.2024



http://www.tcpdf.org

		2023-09-26T15:43:25+0500




