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COILEPKXAHUE OBYUYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUM.

IIpenmer W 3HaYeHHWE  OPraHUYECKOW  XHWMHUHU, IPEICTABIECHHUE O
MHOT000pa3uy OpraHMYeCKUX COCIUHEHUH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA. BasleHTHBIE BO3MOXXHOCTHM aToma yIJIepoJa. XHMMHYECKas CBsS3b B
OPraHUYECKUX COEAMHEHMAX. Tumbl THOpUAM3ALIMM aTOMHBIX oOpOuTasei
yrieposaa. Mexanu3Mbl 00pa3oBaHMsI KOBAJICHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKLENnTOpHbINA). TuNbl NEpeKpbIBaHHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
Opunaphasi, ABOMHAs U TponHas cBsi3b. CocoObl pa3phiBa CBsA3EH B MOJEKYJax
opranuyeckux BemiecTB. IloHsTHe o0 CcBOOOAHOM pajaukane, HyKJIeopuie u
aneKTpodue.

Teopust cTpoeHuss opraHndeckux coeauHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE IIPE/ICTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHHE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeIMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOPMYIIbI.
CrpykrypHble (QOpMyJBl pPAa3IMYHBIX BHUJOB: Ppa3BEPHYyTas, COKpallEHHas,
ckenerHas. M3omepus. Bunabl wW30MeEpUM: CTPYKTypHas, HPOCTPAHCTBEHHAS.
OnexTpoHHbIe 3P(HEKTH B MOJIEKYyJaX OpraHMYeCKUX COCTUHEHHM (MHIYKTHUBHBIHI
¥ ME30MEpHBIN 3P PEeKThI).

[IpencraBinenne o KiacCUPUKAMU OpraHuYeckux BemiecTB. [loHsaTue o
¢byHkunoHanbHOM rpymnmne. ['omonorus. I'omonornueckue psansl. CucreMarnyeckas
HoMeHknaTypa opranndeckux coeauHeHuilt (IUPAC) u TpuBHanbHble Ha3BaHUs
OTZEJIbHBIX IIPEACTaBUTEIICH.

OcobeHHocTH U KiaccU(UKALMs OpraHudeckux peakuui. OKUCIUTENbHO-
BOCCTAaHOBUTENBHBIE PEAKIIMY B OPTaHUYECKOW XUMUHU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M WX IPEBPALLCHUMN:
O3HaKOMJIEHHME C oOpa3laMl OpraHWYECKUX BEIIECTB M MaTephajaMud Ha UuX
OCHOBE, OIIBITHl 10 IPEBPALIECHUI0 OPraHUYECKUX BEUIECTB IIPU HArpEBaHUU
(rutaBieHue, oOyIVIMBaHWE U TOPEHME), KOHCTPYHPOBAHUE MOJEICH MOJICKYI
OpPTraHWYECKUX BELIECTB.

Yriaesoaopoasl.

Anxkanbl. ['oMonorudeckuil psa ankaHoB, oOuias Gpopmysia, HOMEHKIATypa U
U30MepHUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJKaHOB, SP -
ruOpuan3anys aTOMHBIX OpOuTanel yrieponaa, o-cBsizb. DHU3MYECKHE CBONCTBA
AJIKaHOB.



XHWMHYECKHE CBOMICTBA QJIKAaHOB: pPEAKLUWH 3aMEIICHUs, HW30MEpHU3aLuH,
JNETUAPUPOBAHMS, HUKIN3AlNK, TUPOJIN3a, KpeKuHra, ropenus. lIpeacrasienue o
MEXaHHU3ME PEAKIUI PaAUKaIbHOIO 3aMEILICHHUS.

Haxoxnenue B mpupoae. CriocoObl MOTy4YEHUs U TPUMEHEHUE ATKAHOB.

[uknoankansl. O0mas ¢popMyna, HOMEHKIATypa U nzomepusi. OCoOEHHOCTH
CTPOEHUS M XUMHUYECKHX CBOMCTB MaiblX (IUKIOMNPOMNAH, LIUKIOOYTaH) H
OOBIYHBIX (IIUKJIONEHTaH, IUKIOTeKCaH) MukiIoankaHoB. CrnocoObl MOJydyeHUus U
IIPUMEHEHHUE UKIIOAIKAHOB.

Anxensl. ['omonornyeckuil psaj ajkeHoB, oOmias Gpopmysa, HOMEHKIATYpA.
DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —aJKEHOB, Sp’-
ruOpuau3anns aTOMHBIX opOuTanei yriepona, o- U m-cBA3U. CTpyKTypHas u
reoMerpuyeckas (uuc-TpaHc-) wuzomepus. Dusnueckue CBOICTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKUHUH IPUCOECIMHEHMS, 3aMELIEHUS B (-IIOJOKEHUE
Opu ABOMHOM CBSI3W, MOJIUMEpU3aluu U okucieHus. [lpaBwio MapKOBHUKOBA.
KauecTBeHHble peakiuy Ha IBOHWHYIO CBA3b. CIOCOOBI MOMYYEHUsI U MPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankajaueHoB (CONpsKEHHBIE, U30JMPOBAHHBIE,
Kymynuposarnusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu  1l,4-npucoeaunenue. llonmmmepuzanms
CONPSKEHHBIX TUeHOB. CriocoObI MOMyYEeHHs U IPUMEHEHNE aIKaIUEHOB.

AnkuHbl. ['OMOJIOrHUecKHil psl aTKUHOB, 001as popmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AJIKUHOB, Sp-
ruOpuan3anus aTOMHbIX opOuTaneit yriepoaa. dusmyeckue CBOWCTBA AJIKUHOB.
XHUMHYECKME  CBOWCTBA:  pEaKkUWH  NPHUCOCAUHEHUs,  JUMEpU3aluu U
TpUMEpPHU3aLUK, OKHCIeHUsA. KuCcIoTHBIE CBOMCTBA aJKUHOB, UMEIOIIUX KOHLIEBYIO
TpOIHYIO0 CBsi3b. KauecTBeHHBIE peakiy Ha TPOIHYIO CBsA3b. CrocoObI MOTydYeHHUS
Y IPUMEHEHUE AIIKUHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omMomoruyeckuii psify apeHoB,
obmiast popmyna, HOMEHKIIATypa U U30MepUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKysabl Oenzona. dusmueckue CBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMU 3aMEIleHHs] B OEH30JIbHOM KOJIbLIE U
YIJIEBOJOPOJHOM pPaAuKalle, PEAKUUHA NPUCOECAUHEHUS, OKUCIEHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUSHTUPYIOIMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpE aJKUIbHBIX PpPaTUKaIOB, KapOOKCHUIIBLHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOIrPYIIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonumepuszanus crupona. CnocoObl moayyeHus u
IIPUMEHEHUE aPOMATHYECKHUX YTIEBOAOPOJIOB.

[Tpuponnsiii Ta3. [lonyTHbie HedTsHBIEe ra3el. HedTh U €€ mpoucxoxaeHue.
Kamennslii yronap u npoaykrsl ero nepepadotrku. CrnocoObl nepepadoTKu HEPTH:



MIEPErOHKa, KPEKUHT (TEPMUYECKHUH, KaTaTUTHYCCKHK), PUGOPMHUHT, ITHPOIIH3.
[IpoaykTel mepepaboTku HEPYTH, UX TPUMEHEHHUE B IPOMBIILICHHOCTH U B OBITY.

['eneTnyeckas cBsI3b MEXY pa3IMYHBIMU KJIaCCaMU YTJIEBOJIOPOJIOB.

DONEKTPOHHOE CTPOCHHME TaJOTEHIIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIIeHUsl TajoreHa Ha TUAPOKCOrPYMIy, HUTPOTPYINy, LHAHOTPYIIY,
amuHOTpynmy. JlelicTBME Ha TaJOTeHIPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wwEnoun. B3anMOIENCTBUE IUTAJOTEHAIIKAHOB C MAarHMeéM M LHMHKOM.
[TonsiTue 0 METAJTIOOPTaHUYECKUX COCITMHCHMUSX. Hcnonp3oBaHue
rajoreHIPOU3BOAHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE W TPU CHHTE3E
OpraHMYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHMsS BEIIECTB M HX MPEBpAIICHUMN:
n3yueHre GU3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PaCTBOPUMOCTh), KAUECTBEHHBIX
peakIuii  yriieBoJAOPOJAOB Pa3lIMYHBIX KIIaccoB (oOecrBeYMBaHUE OpPOMHON WU
WOJHOM BOJIbI, pacTBOpa IE€pMaHraHata KaJusi, B3aWMOJICHCTBUE alleTWJICHA C
aMMHaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE OOHapyKeHUE
yriiepoga 4 BOJOpPOJA B OPraHUYECKUX BEIECTBAX, IOJYYEHHUE OHTUICHA U
M3yYCHHE €ro CBOMCTB, O3HAKOMIICHHE C KojuieKmusMu «HedTb» m «Yromby, C
oOpazmaMu  IUTacTMAacC, KaydyKOB M PE3WHBI, MOJCIUPOBAHHE MOJEKYJ
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoaconepskaniue opranudecKue coeJMHeHUs.

IIpenenbHble onHOAaTOMHBIE CHUPTHL. CTpoeHHE MOJEKYyJ (Ha mpuUMepe
METaHojJa M dTaHojia). ['oMonoruueckuit psia, obOmas dopmyna, H30Mepus,
HOMEHKJIaTypa ©  kiaccubukanus. Duznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoJoOpoaHbIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUMW 3aMElIeHMs, JeTUAparalid, OKHUCIICHUS,
B3aMMOJICICTBME C  OpPraHUYECKUMH W  HEOPraHMYECKMMH  KHUCJIOTAMHU.
KauecTBeHHas peakius Ha OJHOATOMHBIE CIIUPTHI. [lelicTBUE dTaHOa U METaHOoJa
Ha opranu3M uenoBeka. CrnocoObl MOAy4YEeHUs M TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »dupbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUICHIVIMKONbL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIMHU 3aMEIICHHUS, B3aUMOJICHCTBUE C OPraHMYECKUMU
U HEOPraHWYECKMMM KHUCIIOTaMHM, KA4eCTBEHHAs pEaKIUsi Ha MHOI0ATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peaklUil HYKICO(UIBHOTO 3aMEIICHMUS.
JeiictBue Ha opraHuzM 4enoBeka. (CrnocoObl TMOMy4YeHUsT W NPUMEHEHUE
MHOTOAQTOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BJIMSHUE TUAPOKCOTPYMNIBI U
O0eH30pHOTO sypa. duszndeckue cBoiicTBa (PeHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB (enona. KadectBenusie peaknuu Ha (eHon. ToxcuyHOCTh (DeHoIa.
Crnioco6bl onryuenus 1 npuMenenne penona. denondopmanbaeruaHas cModa.

KapOonuiibHblEe COETMHEHMS] — aIbAETU/IbI U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpyIMIibl. ['OMOIIOrMYecKue psiibl albJEruIoB U KETOHOB, oOmIas
dbopmyna, mzomMepuss U HOMEHKIaTypa. DuU3nMUecKhe CBOMCTBA albJETU0OB U
KETOHOB.  XMUMHUYECKHE CBOMCTBAa  QIbJETUJIOB U  KETOHOB:  PEAKIUU
npucoenuuenus. OKHUCIIEHUE albJEeTU0B, KAUeCTBEHHbIE PEAKIMU Ha aJlbJIETHIbI.
CriocoObl OJTy4eHHs] U MPUMEHEHHE aJIbJETHI0B U KETOHOB.

OnHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX KUCIOT. M30Mepusi 1 HoMeHKIaTypa. Pu3nyeckue cBOMCTBa
OJIHOOCHOBHBIX TMpPEAENbHbIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakius STepuUKalMM, peakUud C YYacTUEM YIJIEBOJOPOAHOIO paJHKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHON KHUCIOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPEIENbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIIOT,
IUKapOOHOBBIX KHCIIOT, THUAPOKCUKApOOHOBBIX KUCHOT. [IpeacraBurenu BBICIIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBAasA, NAIbMUTHHOBAs, OJCUHOBAs, JUHO/IE8As,
JuHoNeH08as KucnoTbl. CocoObl MOTyUYeHUs U IPUMEHEHNE KapOOHOBBIX KUCIOT.

Cnoxsble 3¢pupbl. ['oMmosnorudeckuil psna, oOwmas (Gopmyia, HU30OMEpHUS H
HOMEHKJaTrypa. Pu3nyeckne M XUMHUYECKHE CBOWMCTBA: THUIPOJIUA3 B KHUCIOU M
IETIOYHOU CpEIE.

XKupsl. Ctpoenue, puznueckue U XMMUYECKUE CBOMCTBA dKUPOB: TUAPOJIH3 B
KHCJION U 1IesI04HOoU cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHKAIIMX OCTATKH
HEIPENEbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MpIa Kak COJIM BBICITUX KapOOHOBBIX KHCJIOT, X MOIOIIIEE JICHCTBHE.

OO61as xapakrepuctuka yriaeoaoB. Kinaccudukaius yrieBogaoB (MOHO-, AU-
u nonucaxapuibl). MoHOcaxapuabl: TIIOKO3a, (PPyKTO3a, TajlakTo3a, pudo3a,
ne3okcupuoo3a. Ou3ndecKkue CBOMCTBA M HaXOXJeHHe B mpupoje. dorocuHTes.
XHUMHUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YYaCTHUEM CIIUPTOBBIX U aJIbJACTUIHON
Ipynn, CIOUPTOBOE U MOJOYHOKHCIOE OpoxkeHue. I[IpumeHeHue TritoKo3bl, €€
3HAYEHUE B KU3HENEATEIbHOCTH OpraHu3Ma. Jlucaxapuasl: caxaposa, MajbTo3a U
JakTo3a. BoccTaHaBnMBarIKe U HEBOCCTAHABIMBAIOLIME AUCAaXapuabl. [ uaponus
mucaxapuaoB. HaxoxneHnue B nmpupojie U npuMmeHeHue. [lonrcaxapuapl: kpaxmard,
IJIMKOTEH U 1eumtoio3a. CTpoeHre MakpOMOJEKyJd Kpaxmana, TJIIMKOTeHa WU
nenono3bl.  du3nyeckue CBOMCTBA KpaxMmajga M LEJUTI0J03bl. XHMHYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, Ka4YeCTBEHHAs peakUHs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emiono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIIEpUMEHTaIbHbIE METOJIbl HM3YUYEHHMS BEIIECTB W UX MPEeBpallCHUIA:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJAE, B3AMMOJICMCTBUAE ATAHOJIA C HATPUEM,
OKHMCJICHHE ATUJIOBOIO CIIMPTa B aJbJETH] HA PACKAIEHHOM MEIHOW MPOBOJIOKE,
OKHCIIEHHE HTUJIOBOTO COHUPTA AUXPOMATOM Kajidsi (BO3MOXKHO HCIOJIb30BAHHE
BHUICOMATEPUAJIOB), KAa4ECTBEHHbIC PEAKIMU Ha aldbJeruibl (C THAPOKCHUIOM
muammuHcepeOpa(l) wu  rugpokcumom  meau(ll)), peakmus  ramnepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBONCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bl ¢ Tuapokcuaom meau(Il), BzaumoneiicTBue
Kpaxmaja C MOJIOM, PEIlICHHE dKCIEPUMEHTAIbHBIX 3a/au 1Mo TeMaMm «CHupThl U
dhenonbly, «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHD.

A30Tcoep:Kale Oprannyeckue coeIMHeHus .

AMUHBI — OpraHUYecKHe MPOU3BOJIHbIE aMMuaka. Knaccudukaiuss aMuHOB:
anupaTHUeCKue W apOMATHYECKHE, IIEPBHUYHBIC, BTOPHYHBIC M TPETUYHBIC.
Crtpoenue moliekys, obmas GopmMmysa, U30MepHs, HOMEHKIaTypa B (U3UYECKHE
CBOMCTBAa. XMMUYECKOE CBOWMCTBA anu(paTUYECKUX aMHUHOB: OCHOBHbBIE CBOICTBA,
AJTKWIMPOBAHHUE, B3aWUMOJCHCTBUE MEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuaaMMOHUSL.

AHWIMH — TIPEJCTAaBUTEIb aMUHOB apoMartndeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BiMsHUE TPYIIN aTOMOB B MoJieKyJie aHwinHa. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KauecTBeHHBIE peakiuu Ha aHwIMH. CrocoObl
MOJTyYeHHs] W TpUMEHeHHe anudarhndyeckux amMuHoB. [lojydyeHue aHWUIMHA W3
HUTPOOEH301A.

AmuHokucnotel. Homenknartypa u uzomepusa. OTieabHbIE MPEICTABUTENH -
AMUHOKMCIIOT: TJWIMH, ajaHuH. Ou3nueckue CBOMCTBA aMUHOKMCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT KakKk aM(pOTEPHBIX OpPraHUYSCKHX
COCIMHEHUN, peakIus IOJMKOHJEHCAIINN, OOpa30BaHUE TENTUIHONW CBS3H.
buonoruueckoe 3HaueHrne aMMHOKHUCIOT. CUHTE3 U TUAPOIIN3 MENTUIOB.

benkn kak npupogHble monuMepsl. llepBuuHas, BTOpHWYHAS W TpETUYHAsS
CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBA OEIKOB: THIPOJIM3, JCHATYypaIus,
KaueCTBEHHBIE PEaKIIMU Ha OCIIKU.

ODKCIIEPUMEHTAIbHBIE METOJIbl M3YYCHHUSI BEIIECTB M UX MPEBPALCHUIA:
pacTBopeHue O€NKOB B BOJIE, ACHATypalusi O€JIKOB MPU HArpeBaHUM, I[BETHbHIC
peakuuu Ha OeJKu, pelleHHue HJKCIOEPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTcojaepxainue OpPraHUYECKHUE COCJIMHEHUS u «Pacno3naBanue
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHbIE MOHATHS XMUMHUHU BBICOKOMOJICKYJISIPHBIX COEIWHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEICHb MOJMMEPU3ALUM, CPEIHSS MOJICKYJIIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUNA —
MOJIMMEPHU3ALIHS U TIOJTUKOHICHCAITHSI.

[Tomumepubie Martepuansl. [lmactmacchl (TOJUATUIICH, TOJUIIPONMIICH,
MOJMUBUHWIXJIOPU, TOJUCTUPOJ, TMOJIUMETUIMETAKpUIAT, MOJUKApOOHATHI,
noyimdTUICHTEpePTaar). Y THian3aius 1 nepepadoTka miacTuKa.

DnacToMephl: HATYypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKu
(OyTamMeHOBBIN, XJIOPOMPEHOBBIN, U30NPEHOBBIN) U CUIIUKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, WENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH).

[Tonmumepst CHEIUATBHOTO Ha3HAYCHUS (Teduion, KeBJIap,
AIIEKTPOIPOBOISIIIIME TIOJIUMEPHI, OMOpa3iaraeMble MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MNPEBPAIICHUIN:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcc,
Kay4dyKOB, pEIIEHHE OJKCIEPUMEHTAIbHBIX 3adad mno Teme «Pacrmo3HaBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnsle 3anaun.

Haxoxnenue MonekymasipHOH (GOpMysibl OPraHMYECKOrO0 COEIUHEHUS TI0
MAacCOBBIM  JIOJIIM DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXICHHE
MOJIEKYJISIPHON  (POPMYJIbI OPraHMYECKOTO COeAMHEHUs 1o wmacce (00BEMY)
MPOAYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMu W/WIM HCXOMHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpPMYIIbI
OpraHMYeCcKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJTyYeHHUsI, OMpeJeieHue JOJIM BBIXOJIa MPOAYKTa PEAKIUU OT TEOPETUUYECKHU
BO3MOHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MeXnpeaMeTHBIX CBSI3€d MPU U3yUYEHUH OPTaHUYEeCKOW XUMHUU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIONIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, Tak ¥ TIOHATHH, TPHUHATBIX B OTACIBHBIX TIpEeIMeTax
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHHTE3, Kiaccudukamus, HaONIOJEHUE, H3MEpEeHHue,
AKCIEPUMEHT, MOJIENb, MOJICIUPOBAHHUE.

dusnka: Marepus, aroM, OJIEKTPOH, MOPOTOH, HEUTPOH, MOJICKYJIA,
HSHEPreTUYECKUd YpOBEHb, BEIIECTBO, TEJO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (DU3UUYECKUE BEJIMYMHBI, €IUHMIIBI HU3MEPEHUS, CKOPOCTh, JHEPrus,
Mmacca.

buomorus: kimerka, opraHu3M, S3KocucTeMa, Ouocdepa, MeTraboIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTpOdHBIA TUN TUTAHUS, OpOKEHUE,



dboTocuHTE3, MAbIXaHWE, OENTKH, YIJIEBOJBI, JKUPBI, HYKIECHHOBBIE KHUCIOTHI,
(hepMEHTHI.

['eorpadusi: mosne3Hple HCKOMaeMble, TOTUTUBO.

TexHonOTHsA: TNHINEBBIC TMPOMYKTHl, OCHOBBI PAIMOHAIBHOTO THTAHWUS,
MOIOIIUE CPENICTBA, MaTEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIIAA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CoctaB aTOMHBIX siaep. XuMHUeCcKHuil anemeHTt. M3otonel. CTpoeHue
ANIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTEeTUYCCKHUE YPOBHH H
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudpukamnuss XuMHIECKUX dJIEMEHTOB (S-, P-,
d-, f-amementsi). PacmpeneneHuwe SJIEKTPOHOB 1O AaTOMHBIM  OpPOUTANISM.
DNEeKTPOHHbIE KOH(PUTYpPAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30Y>KIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTypaluu HOHOB.
DJIEKTPOOTPUIIATEIIBHOCTD.

Ilepnognueckuii 3akoH u Ilepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.1. MenneneeBa. CBsA3p MEPHOANYECKOro 3akOoHA M [leprogmyeckoil cCUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPHUEM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX M CIOXHBIX BEIIECTB [0 TIpylnmaM W MOEpHoJaM. 3HA4YCHHUE
nepuoauueckoro 3akona /.M. Menneneesa.

XuMHUYeCcKasi CBSI3b. BUIBl XMMHYECKOW CBSI3U: KOBAJICHTHAsA, HWOHHAs,
MeTayuinueckas. MexaHu3mMbl 00pa30BaHUS KOBAJEHTHON CBSI3M: OOMEHHBIH U
JOHOPHO-AKIENTOPHBIA. DHEPTHS U JUIMHA CBSI3U. [[0JIIpHOCTh, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHON cBsA3U. KparHbie cBsizu. BomoponHast CBS3b.
MexMOoNeKyJIApHbIE B3aUMOICUCTBHS.

BajleHTHOCT, M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIM CTPOCHUEM (HA MPUMEPE COCAMHEHUI
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBienre 0 KOMIUIEKCHBIX coeMHEHUsAX. CocTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBarenb, JHUTaH[bl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHATHE O KOOPAMHAUUOHHOW XUMHUH.

BemecrBa MONEKYJTApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIbI
KPUCTAJUIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHHble pactBopsl. IIpencrasinenue o
KOJUIOUAHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIIEHTPALIUU PACTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAA KOHLEHTpauus. HacblllieHHbIE U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Krnaccudukaiys 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIECTB. | pUBUATLHBIC
HAa3BaHUS OTJEIbHBIX NPEICTABUTEIEH HEOPIraHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUECKUX pEaKUUid B HEOPraHUYECKOM M OpraHu4ecKOiu
XUMHH. 3aKOH COXPAaHEHMS MAaCChl BEUIECTB; 3aKOH COXPAHEHUS W NPEBPAIlCHUS
DHEPTUU MPU XUMHYECKHX peakinusiX. TernoBbie 23 (HEKTh XUMUYECKUX PEAKITUH.
TepmoxumMudeckne ypaBHEHUSI.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (PaKTOPOB.
I'omoreHHsle 1 reTeporeHHsle peakuuu. Katanus n katanu3aTtopsl.

OOpaTtumble U HEOOpaTUMBbIE peakluu. XuMuieckoe paBHoBecue. Koncranrta
XUMHYECKOr0 paBHOBecUsl. DaKTOpbl, BIUAIONIME HA IMOJ0XKEHUE XUMHUYECKOTO
PABHOBECHS: TEMIIEPATYpa, AABJICHUE U KOHLIEHTPALIMU BELIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass auccouuanus. CuiibHble M Cia0ble  3JIEKTPOJIMUTHI.
Crenenp auccouuanuu. Cpena BOIHBIX pPAaCTBOPOB: KHUCIIOTHAas, HEUTpasibHas,
mienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOr0 OOMEHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE ~ peakuud.  CTeneHb  OKUCIEHMS.
OkucnuTenb W BOCCTAHOBUTENb. IIpolecchl OKHCIEHHS W BOCCTAHOBJICHHS.
BaxxHeiiline OKHMCIWTENM W BOCCTAHOBUTENH. MeETOJ 3JeKTPOHHOro OajnaHca.
DIIEKTPOJIN3 PaCTBOPOB U PACILIABOB BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M HUX IPEBPALLCHUMN:
pa3lioKEHUE TMEPOKCHMAA BOJAOPOJAa B MPUCYTCTBUM KaTajlu3aTopa, MOJEIU
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEAaKIMi HOHHOTO OOMEHA, ONpe/IeeHIe
Cpeabl pacTBOPOB C IMOMOIIBIK) HHIWKATOPOB, W3y4YEHUE BIIHSHUSA Pa3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHYECKOW pEaKIMU U TMOJIOKEHHE XUMHYECKOTO
PABHOBECHSL.

Heopranuuyeckasi xumusi.

[Tomoxenne HemerauioB B llepmoguueckolt cucreme XUMHYECKHX
sanemenToB J[.U. MenpeneeBa u 0COOEHHOCTH CTPOCHUSI UX aTOMOB. Dusnueckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAJJIOB (HAa MPUMEPE KUCIOPOJIa, CEpPHI,
dbocdopa u yriepoaa).

Bonopon. Ilonydyenue, ¢gusnueckne M XUMHUYECKHUE CBOMCTBA: PEAKIUU C
METaJUIAaMA M  HEMETaJUlaMH, BOCCTAHOBUTEJIBHBICE CBOWCTBA. [ wapuasbl.
TomIMBHBIE 3IIEMEHTHI.

['anorensl. Haxoxaenuwe B Mpupoje, CocoObl MOdydeHus, (U3MYECKUe U
XUMHAYECKUE CBOWCTBA. | ammoreHoBOAOpOABl. BakHenmme KuCIopoAcoaepKalne
COeIMHEeHHsI rajioreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOOBI MOTYYEeHHUS
rajoreHoB. [I[puMeHeHne ranoreHoB U UX COEUHEHUN.



Kucnopon, o3on. JlaGopaTopHble W HPOMBILIUIEHHBIE CIIOCOOBI IMOJY4YEHHUS
kuciopona. Ou3znyeckue U XMMUYECKHE CBOWCTBA U MPHUMEHEHHUE KHUCIOPOJa U
030Ha. OKCUABI U TIEPOKCHUBI.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI mMONy4YeHUs, (uznueckue u
xumudeckue cBowctBa. CepoBogopon, cymbbuasl. Oxcua cepoi(IV), okcun
cepbl(VI). Cepuucrass u cepHas KHUCIOTHI U HX cojid. OCOOEHHOCTH CBOWCTB
cepHOM KUCIOTHL. [IpuMeHeHune cepol U €€ COEAUHEHUM.

A3or. HaxoxnaeHue B mpupoje, cHocoObl MONMy4yeHus, (U3NUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUIbI. OKCHABI a30Ta. A30TUCTas U a30THAas
KUCIOTHI U UX cosid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue azota
U €ro COeIMHEHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenue B mpupoje, cnocoObl MONy4YeHUs, (PU3NUecKue u
xumudeckue cpoiictBa. Dochunpr u pochun. Oxcuast docdhopa, dhochopHas
kucnota U e€ comu. [lpumenenue ¢ocdopa u ero coemnunenuit. DocopHbie
yaoOpeHus.

Yrnepon, HaxoxJeHWE B TOpUpoje. AJUIOTPOIHBIE  MOJUDUKALINH.
duspyeckre U XUMHYECKHE CBOMCTBA TPOCTBHIX BEUIECTB, OOPa30BaHHBIX
yraepogoMm. Okcun yriuepoaa(Il), okcua yraepona(IV), yronpHas kuciora u e€
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dynnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOAOM, U €ro
COCIMHEHUN.

Kpemunii. Haxoxxnenue B mpupone, CrocoObl MOMydeHHs, (PU3UUYECKHE U
xumudeckue cporctBa. Oxcupa kpemuuA(IV), kpemHueBas KUCIOTa, CUIIMKATHI.
IIpumenenne kpeMHus 1 ero coetnHeHui. CTeKs0, ero noJly4YeHnue, BUIbl CTEKIIA.

[Tonmoxenne metamioB B Ilepruonnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHMSI DJIEKTPOHHBIX O000JI0YeK aTOMOB MeTauioB. OOmiue
¢usnueckue cBoricTBa MeTawioB. [IpuMeHeHHe MeTalsioB B OBITY UM TEXHUKE.
CmuaBel METAIIOB.

DNEKTPOXUMHUUYECKUN psAJ  HampsokeHuid  MeTamwioB.  OOmue  crnocoOsl

MOJTy4ECHHUSI METaJIOB: TUIPOMETAILTYPrus, MUPOMETAILUTYPIHs,
anekTpoMeramutyprus. Ilonarue o xoppo3uu MeramuioB. CrnocoObl 3alUThl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeramuioB [A-rpynmer [lepuonuyueckoit cuUCTEMBI
XUMUYECKUX JJIeMEeHTOB. Harpuit u kammii: mnonydeHue, QU3NYECKUE U
XUMHYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

Oo6mas xapakrepuctuka MetaioB IIA-rpynmer Ileprogudeckoil cuctemsl
XUMUYECKUX ODJIEMEHTOB. MarHuii W KaJblUid: TONydeHHe, (QPU3NUECKHe U
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTBIX BEIIECTB U HX COCIAUHEHUU.
XKécTtkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHUS!.



AOMHUHW: TTOTy4YeHue, GU3nYecKne U XUMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIECTBA M €ro CcoeAuHEeHHil. AMQpOTEepHbIE CBOWCTBA OKCHAA H
TUIPOKCHUAA ATIOMUHHUS, TUAPOKCOKOMILIIEKCHI A TFOMUHHS.

OOmass xapakTepucThka MeETauloB MoOouHbIX noarpynn (b-rpymm)
[Iepronnueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

@u3nuecKne U XUMUYECKHE CBOMCTBA XpoOMa U €ro coequHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarel u auxpomatsl, HX
OKHCIIUTENIbHBIE CBOWCTBA. [lonyueHne u npuMeHeHne xpoma.

dusnyeckue M XUMUYECKHE CBOMCTBA MapraHia M €ro COEOUHECHUMU.
Baxmneiimne coeaunenuss wMapranna(ll), wmapranna(IV), wmapranna(Vl) u
mapranua( VII). [lepmanranaT kanusi, ero OKUCIUTENbHBIE CBOICTBA.

@u3NYeCKNe U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coenuHeHun. OKCHUIBbL,
ruapokcuasl u conu xeneza(ll) u xxeneza(lll). ITonyuenue u mpuMeHeHUE Kele3a
U €ro CILIaBOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coenquHenui. [lomyuenue u
MIPUMEHECHUE MEJIU U €€ COCTUHECHUMN.

[ueK: moirydeHue, (QU3NYECKHEe W XHMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUIPOKCH/IA LINHKA, TUAPOKCOKOMILIEKCHI IIUHKA. [[pumeHenne
IUHKA U €r0 COETUHEHUN.

DKCNIEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB M UX MPEBPALICHUI:
u3ydeHue oOpaslloB HEMETAJIOB, TOpeHHue cephl, gocdopa, kene3a, MarHus B
KHCIIOPOZI€, W3y4YEHUE KOJUIeKIMU «MeTamwibl W CIUIaBbl», B3aUMOJCHCTBUE
HIEJIOYHBIX U IIEJTOYHO3EMENbHBIX METAIIOB C BOJOUW (BO3MOXKHO MCIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJie3a C pAacTBOpaMU KHUCIOT U
LIEJI0YEH, KAYECTBEHHBIE PEAKIIUY HA HEOPraHWYECKUE aHUOHBI, KATUOH BOJAOPO/Ia
U KaTUOHBl METAUIOB, B3aUMOJACHCTBHE THAPOKCHIOB AIIOMHHHUS U LIMHKA C
pacTBOpaMH KHCJIOT M IIEIOYEH, PEHIEHUE DKCIIEPUMEHTANIBHBIX 3a/1ad [0 TeMaM
«l"anmorens», «Cepa u €€ coenuHeHUs», «A30T U (hochop M UX COCAUHEHUSY,
«Mertaibl TIIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYIID.

XUMHUSA U KM3Hb.

Ponb xumum B o0ecriedeHr yCTOMYMBOTO pa3BUTHUs yenoBeuectBa. [lonstue
O HAy4YHbBIX METOJAaX IIO3HAHHUS W METOAOJIOTUA HAYYHOrO HCCIEAOBAHUS.
HayuHble mpuHIMITBI OpraHu3aliy XMMUYECKOTO NPpOU3BOACTBA. [[poMbllieHHbIE
CIOCOOBI MOMYYEHUsI BAKHEUIIIUX BEIIECTB (Ha MpUMEpE MPOU3BOJICTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOJYYEHHS] METANIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAKOMIEH CPENbl U €ro IMOCIEICTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPreTUUECKON 0€30MacHOCTH.

Xumusi ©W 310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuia
HCMOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMuK B pa3BUTUU METULIMHBI.



XuUMHS UM OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE N00aBKU. Poib Xumuu B
oOecrieyeHuu MUIIeBOI 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0e30MacHOro0 MCHOJIb30BaHUSl MpenaparoB OBITOBOW XWMHUHU B TIOBCEAHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIINE CTPOUTENIbHbIE MaTepuaibl (IIEMEHT,
0eToH).

XuMmus B CEJIbCKOM X03sicTBe. OpraHudyeckre 1 MUHEpaIbHbIE yI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPacKH, CTEKIIO, KepaMHKa.
Marepuansl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

Pacuétnrble 3amaumn.

Pacuétpl: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMU BEIECTB,
Maccel (00bEMa, KOJNMMYECTBAa BEIIECTBA) NPOJIYKTOB pPEaKIWU, €CIU OJHO U3
BEILIECTB HMMEET IpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKunu, €CIM OJHO W3 BEHIECTB JAaHO B BHJE pPACTBOpPA C ONPEACIEHHOU
MacCOBOM JIOJI€d PACTBOPEHHOTO BENIECTBA, MACCOBOM JIOJM W MOJSPHOMN
KOHLICHTPALIMM BEIECTBA B PACTBOPE, JOJIM BBIXOJA MPOAYKTAa PEAKIUU OT
TEOPETHUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  U3YYEHUH OOImEeH W
HEOpraHndeckoi xuMuu B 11 kimacce ocylIecTBIsIETCS YEpe3 HUCMOJIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUM, MPUHSITHIX B OTIAEIbHBIX
MpEIMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SBJICHNE, HAYYHBIM (DAaKT, TUTIOTE3a,
Teopusl, 3aKOH, aHAJIM3, CUHTE3, Kiaccu(uKaius, MepuoIuyHOCTb, HAOIIOIEHNE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICIIMPOBAHHUE.

®dusuKa: Marepusi, MHUKPOMHUP, MAKpPOMHUDP, aTOM, DOIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHb,
BEIIECTBO, TeJI0, OOBEM, arperaTHO€ COCTOSHUE BEIIECTBa, HJICAJbHBIN Ta3,
(bu3nyecKre BeTUYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPTHUsI, Macca.

buonorus: kieTka, opraHusm, sKocuctema, ouochepa, MeTaboIM3M, MAKPO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOIbI, HYKIIEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BEIIECTB U MOTOK YHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOIMAEMbI€, TOTUIMBRO,
peCypCHl.

TexHoIOrus: XUMHYECKass MPOMBIIUIEHHOCTh, METAJLTYPrUsl, CTPOUTEIbHbIE
MaTepualbl, CEIbCKOXO035MCTBEHHOE MPOU3BOJACTBO, MUIIEBASI MPOMBIIUIEHHOCTD,
(dhapmarieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOICTBO KOCMETHYECKHUX



npemapaTroB, IIPOU3BOACTBO KOHCTPYKHOMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'NH.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YTI'JIVBJIEHHOM YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBETCTBUM C CHCTEMHO-IEATENBHOCTHBIM IMOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS NpeaMeTa «XHUMUsS» Ha YPOBHE CPEOHErO
oOmiero o0Opa3oBaHUsl BBIIETCHBI  CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOy4aromMUMHUC POCCUICKONW TPaKJaHCKOM MJICHTUYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCT U CAaMOONPEAECICHNUIO; HATMYNE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMUXCS PYKOBOJICTBOBATHCS
OPUHATBIMA B OOIECTBE TMpaBWIAMM W HOPMAaMH TOBEACHUS; HaJU4He
MIPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUThH I[E€JIU U CTPOUTH
YKA3HCHHBIE TIJIAHBL.

JIMYHOCTHBIE PE3YyJbTAaTBl OCBOCHUS MpPEAMETa «XHUMHUS»  OTPaAXKAKOT
c(OpPMHUPOBAHHOCTh OMbITA MO3HABATEIBLHON M MPAKTUUYECKOW NEATEeIbHOCTH
oOyyJarommxcs B Mpoliecce peain3anu 00pa3oBaTeIbHOM eI TEIHLHOCTH.

JIM4yHOCTHBIE PE3YNBTaThl OCBOCHUS MpPEAMETa «XHUMHS»  OTPAXKAKOT
c(OpPMHUPOBAHHOCTh OMbBITA MO3HABATEIHLHON M TMPAKTHYECKOU NEATEIbHOCTH
oOydJaronmxcs B Mpoliecce peaan3alud 00pa3oBaTeIbHON JIEATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHMS 00YYaIONUMHUCSA CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPaBOIOPSIKY;

MPEJICTABJICHUS] O COUMAIBHBIX HOPMaxXx M MNPaBWIAX MEXKINYHOCTHBIX
OTHOUIEHUW B KOJJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTU IPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUEOHBIX M MO3HABATEIbHBIX 3a]1a4, BBHINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHWMATh W TPUHAMATH MOTHUBBI, HAMEPEHUS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU JIESTEINBHOCTH;

2) NaTPUOTHYECKOr0 BOCTIUTAHUSA:

[IECHHOCTHOTO OTHOLICHWSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIHIO
OTE€YECTBCHHON XMMUM;

YBOXEHHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPUH U MPAKTHIECKOTO
IIPUJIOKEHNUS] XHWMHUHU, OCO3HAHUS TOIO, 4YTO JAaHHbIE HAyKU €CTb pe3yJbTar
JUINTEIBHBIX ~ HAOMIOACHUM, KPOMOTIMBBIX  DKCIEPUMEHTAIBHBIX  MOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



MHTEpeECa M MO3HABAaTEIbHBIX MOTHBOB B IIOJIYYEHUM M MOCIEAYIOIIEM
aHanu3e UHQOpPMALMU O MEPEOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PEILEHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLEHMBATh CBOE IMOBEIACHUE W MOCTYNKH CBOMX TOBApHUILEH C
NO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS IMOCIEIACTBUIA
MOCTYTIKOB;

4) popMupoBaHKS KYJIbTYPHI 310POBbS:

NOHMMAaHHA LEHHOCTEH 370poBOro U Oe30macHoro obOpas3a >KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3MUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmtoieHus1 TpaBui O€30MacHOro OOpalieHusi C BEHIECTBAMU B OBITY,
IMOBCEHEBHOM KU3HHU, B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHHMS LEHHOCTH MpPaBUJI HWHIMBUAYAJIBHOTO U  KOJUIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIOJICH;

OCO3HAHMS TMOCIEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEN0BATEIbCKOM
NESATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYIHMX BHJAX
NESATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B PEUICHUHW NPaKTHUYECKUX 3a7ad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K IPAKTUYECKOMY U3YUYEHHUIO MPOPECcCUuil pa3iaIuvyHoOro poja, B TOM
YKCJIE HA OCHOBE MPUMEHEHHMSI IPEIMETHBIX 3HAHUI 10 XUMUHU;

YBaXXEHHUS K TPYLY, JIOJIAM TpyAa U pe3ysibTaTaM TPYIOBOU EATEIIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHAMBUIAYAJIbHOH TPaeKTOPUU
oOpa3zoBaHus, Oyaymieil npodeccur U peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XWMHH, HUHTEPECOB U
noTpeOHOCTEH O0IIIECTBA;

6) 3K0JI0TN4eCKOro0 BOCIIUTAHUSA:

HKOJIOTHYECKH LEJIECOO0Pa3HOro OTHOUIEHUS K MPUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHUMAaHUSI TINOOANBHOTO XapaKTepa HKOJIOTHYECKUX MpOoOJieM, BIUSHUSA
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE TPUPOIHON U COIIMAIBHON CPeibl;



OCO3HAHMSA HEOOXOAUMOCTH MCIIOJB30BAHMUSA JIOCTHXKEHUM XUMHH JIJIs
pEIIEHUS] BOIIPOCOB PALMOHAIBHOTO MPUPOAOTIOIB30BAHNS;

AKTUBHOTO HENPUATUA JEUCTBUM, MNPUHOCIAIIMX BpPEH OKPYKAKOLIEH
MPUPOJHON Cpejlie, YMEHHSI MPOTHO3UPOBATh HEOIArONMPUSITHBIE HKOJIOTUYECKUE
MOCJIEACTBUA NPEANPUHUMAEMBIX JEUCTBUM U IPEIOTBPAIATh HX;

HAJIMYMS PA3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIThITA JIeATSILHOCTH 9KOJIOTHUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMAJIBLHOU
MPaKTHKE, CIIOCOOHOCTH M YMEHHS aKTUBHO IIPOTHBOCTOSTH HISOJIOTHHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUSA
HayKH ¥ OOIIECTBEHHOMN IIPAKTHKU;

NOHUMAaHMS CHenuUKH XHMHM KaK HayKd, OCO3HaHUsA e poiu B
GhopMUPOBAHUM PAIMOHAIBHOTO HAYyYHOTO MBINUICHUS, CO3JaHUU IIE€JIOCTHOTO
MPECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MMO3HAHUU TIPUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHHH IPoOJIeM COXpaHCHUS
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYMUMOCTH XUMHUHU IS  COBPEMEHHOM
UUBUJIMA3A0UU: B €€ TYMaHHCTUYECKOM HANpPaBICHHOCTH W BAXXHOW pOJIHA B
CO3JJaHMM HOBOM 0a3bl MaTepHATbHON KyJIbTYpHl, B PEIICHUHU TIJI100aTbHBIX
npoOjieM YCTOMYMBOTO Pa3BUTHUSI UYEJIOBEUYECTBA — CHIPHEBOM, DHEPreTHUYECKOM,
MUIIEBOM M DKOJIOTUYECKOW 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00E€CTICUCHUU
YCJIOBUM YCHEUIHOTO TPYJa U SKOJOTMYECKA KOMGMOPTHOM KU3HU KaXKJOr0 4YjieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOU TI'PAMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOIOB
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh
MoJTydyaeMble 3HAHUA JJIsl aHATU3a U OOBSICHEHUS! SIBIICHUM OKPYXaIOIIero Mupa u
MPOUCXOAIINX B HEM U3MEHEHUM, YMEHHUS JieJaTh 000CHOBAHHBIC 3aKJIIOYEHHUS Ha
OCHOBE Hay4dHbIX (PAaKTOB M HMEIONIUXCS JaHHBIX C IeJbI0  ITOJTYUYSHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCHOJB30BaTh XHUMHUYECKUE 3HAHMUSA JUIS
pelieHns mpooieM B pealbHbIX )KH3HCHHBIX CUTYaIHsX;

MHTEPECA K MO3HAHUIO, UCCIICNOBATEILCKON IEATEIIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XHUMUU B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTSAM TpyJa B pa3aIudHbIX cdepax mpodeccruoHaTbHON
JeSATSIBHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3ylbTaThl OCBOCHHS MPOrPpaMMbI TI0 XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMble A9 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOyYArONTUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIC TTOHSITHUS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAyYHOH KapTUHBI MHUpa W chHenuduKy METOJOB IMO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBICHUE,
MpoIIecC, CUCTeMa, HAYYHBIA (paKT, MPUHITUII, THUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHue, HAOII0IeHNEe, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaIbHbIE ydeOHBbIC NEHCTBUS (TIO3HABATENbHBIC, KOMMYHUKATUBHBIC,

PETYISTUBHBIE), o0ecreynBaroIme (dopMupoBaHue (GyHKUHOHATBHOU
IPaMOTHOCTH U COIIMATIbHOM KOMITETEHIIMH 00YYaroInXCs;
CHIOCOOHOCTB o0yuyaroumxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIC, MUPOBO33PECHUECKHE 3HAHHUS U YHHUBEpCAJIbHbIE YUEOHBIC
JNEUCTBUSA B IIO3HABATEIBHON U COLMAIIBHOM MPAKTHUKE.

MeranpeaMeTHbIE pE3yabTaThl OTPAXKAOT OBJAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSAMU.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE yYeOHbIE 1eHCTBUS

1) 6a3oBble JJOrH4YecKue JAeiCTBUS:

CaMOCTOATENTLHO  (OPMYJIMPOBATH W aAKTyaJIM3UpOBaTh  MpoOJemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCHUTH PE3YJIbTAThI AEATEIBHOCTHU C MOCTABICHHBIMU LIEIISIMU;

WCMOJIB30BaTh MPU OCBOCHUM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIILUICHUS:
BBIJICJIITh XapaKTepHbIE MPU3HAKU MOHSATUM M yCTaHABIMBATh UX B3aUMOCBSI3b,
UCIT0JIb30BaTh COOTBETCTBYIOIINUE MTOHSATUS JIJI1 OOBICHEHUS OTACIIbHBIX (DaKTOB M
SIBIICHUI;

BBHIOMpATh OCHOBAaHUS W KPUTEpUHU IS KIAcCU(HUKAIMKM BEIIECTB W
XUMUYECKHUX PEaKIIU;

yCTaHABIMBaTh MPUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCyXICHUS (MHAYKTUBHbIC, JEAYKTUBHBIE, IO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTpHUBAEMbIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS UCTOJIb3YEMbIE B XUMUU CUMBOJIUYECKHUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHCHHE XHMHYCCKOU



peakuuy — IpPU PEUIEHUH YYEOHBIX IT03HABATENIBHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIC MOJEIIBHBIE NPEACTABICHUS JJIs BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMUUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeICTBUSA:

BJIQJETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB M XUMHUYECKUX
peaxkiuu;

(bopMyIUpPOBATH LIENIU U 3a/1a4U UCCIIEI0BAHMS, UCIIOIb30BATh MIOCTABIEHHBIE
U CaMOCTOSATEIBHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHUS TUIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IJITAHUPOBAHUS M IPOBEACHMUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HaOMIOAAaTh 32 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OpMYJIUpOBAThH
00001IEHNSI ¥ BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISITb 0OOCHOBAHHBIN OTYET O MPOJIEIaHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENIbCKOM M MPOEKTHON
AESITeNbHOCTH, MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHMUS NPAKTUYECKUX 3a]a4, NPHUMEHEHHMIO pPAa3JIMYHBIX
METO/IOB IMO3HAHMS.

3) paGora ¢ uHpopmManmen:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4dHO-
HOMYyJIIpHAasl JUTepaTypa XUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE [OCOOMS,
pecypcbl IHTEpHeTa), aHanmu3upoBaTh MH(POPMAIMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTb;

(GbopMyIIMpOBaTh 3alpPOChl U NPUMEHATh PA3JIMYHbIE METObI MPU IOUCKE U
orObope wuHpOpMalMK, HEOOXOJMMOM [UJIi BBIOJHEHHS y4eOHBIX 3ajad
OIIPEIIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTHH U Pa3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMY  MpPEACTABICHUS
uH(popmanuu (cxeMbl, rpadvKu, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JPYTHE);

UCIIONBb30BaTh HAy4yHBIM S3BIK B KayecTBe CpeAcTBa Mnpu padoTe ¢
XUMHUYECKON HH(OpMaIMel: NpUMEHATh MEXIpeaMeTHble ((pu3nueckue u
MaTeMaTUYeCKHUE) 3HAKU U CUMBOJIbI, (POpPMYJIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

HCITIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiiCTBUA:



3aJ1aBaTh BOIMPOCHI MO CYIECTBY 00CYK/1aeMOM TEMbI B XOJI€ 1Uajiora u/uiu
JTUCKYCCHUH, BBICKA3bIBATh UJIeH, (OPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIIOJHEHUS MPEIJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C IPE3ECHTALMEN PE3yJIbTATOB IO3HABATEIBHOM JEATEIIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEIBHO WIIK COBMECTHO CO CBEPCTHUKAMMU IIPHU BBIIIOJHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONH padOThl MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peaJu3aluyd yueOHOro NpoeKTa, U GOpMyIHPOBATH BHIBOJIbI
II0 pe3yJIbTaTaM IMPOBEAEHHBIX HMCCIENOBAHUM IYTEM COIVIACOBAHUA IO3UIUH B
XoJ1e 00Cy X ACHHS 1 OOMEHA MHEHHUSMH.

PerJISITI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISITH CBOI IO3HABATEIBHYIO
JCATENBHOCTh, Ompenessis e€ Ienu | 3aJadd, KOHTPOJUPOBATh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh IMpeajaraeMblii aJropuT™M ACHCTBHI mpu
BBITIOJTHEHWH Y4YE€OHBIX M HCCIIEIOBATEIIbCKUX 3a7ad, BBIOMpaTh Haumbojee
3 PeKTUBHBIN CMOCO0 HMX PEIICHHS ¢ Y4E€TOM TOJIyYEHHsS HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITENIBHOCTM HAa OCHOBE CAMOAHAIM3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pe3ybTaThl OCBOCHUS MPOTPaMMBbI [0 XUMHUU HA YTiyOIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOuiero o0pa3oBaHUs BKIIOYAIOT CHELUPUUYECKUE
11 y4eOHOro mpeaMera « XUMHUsS» Hay4dHbIE 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBHI
[0 OCBOEHUIO, UHTEPIPETAMK U MPEOoOPa30BAHUIO 3HAHUN, BUJIbI JESATEIbHOCTU
[0 TOJYYEHHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUM B Pa3IMYHBIX Y4EOHBIX
CUTyalUsX, a TAKKE B PEAJbHBIX )KU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C XUMHUEN. B
IIPOTpaMME 110 XUMHUHM HPEAMETHBIE PE3YJbTaThl IPEACTABICHBI 110 TrojaM
U3YUYCHMUS.

10 KJTACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OpraHuyeckass XUMHS»
OTPAKAOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJid B OOECIEUYCHUH YCTONYMBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM SKOJIOTUUYECKON, YHEPTeTUIECKON U



MUIIEBONH 0€30MaCHOCTH, B Pa3BUTHHU MEIHUIMHBI, CO3JJaHMM HOBBIX MaTEpHAJIOB,
HOBBIX HUCTOYHUKOB SHEPIHH, B oOecrieueHun PalMOHAIIBHOTO
MPUPOONOIb30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOIIEH KyJIbTYpbl
YeJIOBeKa, a TaKKe »SKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

BJIAJCHUE  CHCTEMOM  XMUMHUYECKMX  3HAaHMH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAOIIME MTOHATHS — XUMUYECKUHN DJIEMEHT, aTOM, AIPO U JIEKTPOHHAS
o0ojouka aroma, s-, p-, d-aToMHBIE OpOUTaIU, OCHOBHOE M BO30YXAEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs aTOMHBIX OpOuTaled, HOH, MOJIEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTh, CTENEHb OKUCJICHUS, XUMHUUYECKasl CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIepOAHBINA CKENeT, PyHKIMOHAIbHAS
rpynna, pagudkal, CTPyKTypHble (opMyibl (pa3BEpHYThIE, COKpallEHHBIE,
CKEJIETHBIE), HM30MEpPHUsI CTPYKTYpHas M IPOCTPAHCTBEHHAas (TeoMeTpuyecKas,
ONTHYECKAs), HM30MEPbI, TOMOJOTUYECKUNA pANl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHUCJIOPOJ- U a30TCOJAEPIKAIINE OPraHUYECKHE COEAMHEHUS, MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIMHEHMS; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopus CTPOEHHS] OPTraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
M TpEeBpalICHUS DSHEPrUM IMPU XUMUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUs, JIEKAIINE B OCHOBE
ITOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBJICHUM; MTPEICTABICHHUS
O MEXaHM3MaX XHMHUYECKHX PEaKIUi, TEPMOJUHAMHYECKUX M KHUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTor, opueHTanTs! 1 u Il pona);
(dakTosoruyecKkue CBEIACHHUSI O CBOICTBaX, COCTaBe, MOJYy4YEHUU U O€30MacHOM
UCIIOJIb30BAaHUU BAXKHEUIIUX OPraHUYECKUX BEHIECTB B OBITY M MPAKTHUYECKOU
NESATENbHOCTH  YEJNOBEKa, OOMMX  HAay4YHbIX  MPUHLMNAX  XUMHYECKOTO
MIPOU3BOCTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, IEPEPaOOTKH HEPTH);

c(OpPMUPOBAHHOCTh YMEHUI: BBIABIATH XapaKTepHbIE MPHU3HAKU MOHATHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA IMpHU
OIIMCAaHUU COCTaBA, CTPOCHUS U CBOMCTB OPraHUYECKUX COECIUHEHUM;

c(OpMHUPOBAHHOCTh YMEHUIA:

MCITIOJI30BaTh XUMHUYECKYIO0 CUMBOJIUKY ISl COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUSI XMMHUYECKUX PEAKLMA M PAaCKpbIBATh UX CYLIHOCTH:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIUil  IOCPEACTBOM  COCTaBIICHHUS
ANIEKTPOHHOTO OallaHca JTUX peaklMii, peakuuii HOHHOTO OOMeHa MyTEM
COCTABJICHMSI X MOJIHBIX U COKPAUIEHHBIX MOHHBIX YPABHEHHUI;



M3TrOTaBIIMBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB ISl WIUTOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHU: YyCTaHABJIMBATh MPUHAJICKHOCTh U3YyUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHHIO K ONpPEAEIEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTh WM Ha3BaHUSA TI0 CHCTEMaTHYECKOM
HomeHkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS JUISI OT/AEIbHBIX
Mpe/ICTaBUTENIe OpPraHUYEeCKUX BEIIECTB (3THIIEH, alleTWIIEH, TOIYOJ], TJIMLEPUH,
ATUICHIJIMKONb, (eHos, (QopManbAeruj, aueTaibAeruj, alueToOH, MypaBbHHAas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJICMHOBAsA, MaJbMUTUHOBAsI KUCIIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (PYKTO3a, aHWIMH, TUBUHUI, HU3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENENATh BUJl XHUMHUYECKOH CBSI3M B
OpraHUYECKUX COEAUHEHUSIX (KOBAJICHTHAsT W MOHHAsl CBSI3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATHh TIOJIOKEHUS] TEOPUU CTPOCHUS
opranuueckux BeniectB A. M. bytiepoBa jisi 00bsICHEHHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTh  COCTaB, CTPOCHHE,
¢u3nyeckrue M XMUMHUYECKHE CBOMCTBA TUIMHUYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LMKJIOAIKAHOB, AJIKEHOB, aJKaJUEHOB,
AJKWHOB, AapPOMATHYECKUX YIJIEBOJOPOJOB, CHUPTOB, albJECTHU/IOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX U CIIOXHBIX 3(UPOB, JKUPOB, HUTPOCOSAUHEHHUHN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, JU- M TOJUCAaXapHUOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b ~ MEXKAY  HUMH  ypPaBHEHUSIMU
COOTBETCTBYIOIIMX XWMHUYECKUX PpPEaKUHl C HCHOJb30BAHUEM CTPYKTYPHBIX
hopmyi;

c(hOpMHUPOBAHHOCTh YMEHHUS TMOJTBEPXKJaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCITMHEHUN OT
KPAaTHOCTH U TUIA KOBAJIEHTHOU CBS3M (G- U M-CBS3M), B3AUMHOTI'O BIMSIHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbsi (He(Th, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKu H
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepaboTKH;

c(OpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHUM O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOACHUU, U3MEPEHUH, MOJICTUPOBAHUM, YKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUS TPUMEHSTh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSITh OCHOBHBIE onepaluu
MBICIIUTEIILHON NESITEIbHOCTH — aHaJu3 W CHUHTE3, CpaBHEHHE, 000O0IIeHHE,



CUCTEMATHU3alINIO, BBISBICHUE NMPUYMHHO-CICICTBEHHBIX CBSI3€H — NI W3y4YEHHS
CBOMCTB BELIECTB U XUMHUYECKUX PEAKIIUII;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISITH B3AaUMOCBSI3b XUMHYECKUX 3HAHUMU C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oyee OCO3HAHHOTO TIOHMMAaHHUSI CYIIHOCTH MaTE€pPUATBHOTO €JIWHCTBA MUDPA,
UCIIOJIb30BaTh CHUCTEMHBIE 3HAHMS MO OPraHUYECKOW XUMHH i OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPO/LY;

c(hOpMUPOBAHHOCTh YMEHHI: TPOBOJUTH PACUETHl MO0 XUMHUYECKUM
dbopMynamM U ypaBHEHHSIM XUMHUYECKUX PEAKIMil C UCIOIb30BaHUEM (U3UYECKUX
BEJIMYMH (Macca, O0BEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BELIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUUYECKOU
(dbopMyJibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHUYECKHUX 3JIEMEHTOB,
MPOyKTaM CrOpaHusl, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHATU3UPOBATh U OLEHUBATH
C MO3HUIMHA  DKOJOTMYECKOM  0€30ImacHOCTH  IMOCJIEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON JIEATEILHOCTU YEJOBEKAa, CBA3aHHOW C MepepaboOTKoOn
BEILIECTB, UCMOJb30BaTh MOJIYUYEHHbIE 3HAHUS VISl IPUHSITUSL TPAMOTHBIX PEIICHUN
npo0JieM B CUTYallUsX, CBA3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO TUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUN HSKCIEPUMEHT (MOJTYyYeHHE W U3YYEHHUE CBOWCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YTJIEBOJOPOJIOB pPA3JIMYHBIX KJIACCOB U
KHUCIIOPOJICOJEPKAIIUX OPTraHMYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIbHBIX
3a/1ad 10 PACIO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIOJCHHEM TMPaBUI
Oe3omacHOro oOpanieHusi € BEHIECTBAMU M JIA0OPATOPHBIM OOOpPYOBaHUEM,
dbopMynupOBaTh I€b HWCCJICAOBAHMS, NPEACTABIATH B pa3IuyHON Gdopme
pEe3yAbTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUIA:

cOOJII01aTh MpPaBUJIa YKOJIOTHYECKHU LIe1ecO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOW JEATENBHOCTU B LEJISIX COXPAHEHUS CBOETO 3[0POBbS, OKPYKArOUIEH
IPUPOJIHOM CPEIbl U TIOCTUKEHHS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHYECKOTO JEUCTBUS Ha >KUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTaHUYECKUX BEIIECTB, HOHUMAs cMbICI nokasarens [1/1K;

aHAM3UPOBATH I1€J1IeCO00PA3HOCTh NMPUMEHEHUS! OPTaHMYECKUX BEIIECTB B
IIPOMBIIIIEHHOCTH U B OBITY C TOUYKHU 3pEHUSI COOTHOIIECHUS] PUCK-TI0JIb34;

c(hOpMHUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUAYECKOW nH(OpMaLMK B PA3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4Has
JUTEpaTypa, CpeacTBa MaccoBor nHpopManuu, MHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XMMHUUYECKYI0 MH(pOpMaIuio, rnepepadarbiBaTh €€ U HCIOIb30BATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1aueil.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas U HeopraHuyeckas
XAMUSD OTPAXkKaKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIbHOM €JAUHCTBE MHPA,
3aKOHOMEPHOCTAX M IMO3HABA€MOCTH SIBIICHUM NPUPOJABI, O MECTE U 3HAYEHUHU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJih B OOECHEYEHHH YCTONYHBOTO
pPa3BUTHSA, B PEIICHUU NPOOJEM HKOJIOTUYECKOM, SHEPreTUYECKOW W MHUIIEBON
0€30MacHOCTU, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEPHATIOB, HOBBIX
MCTOYHUKOB SHEPTHUM, B OOECIECYCHHH PAIMOHAIBLHOTO MPUPOJIOIOIH30BAHUS, B
(GbopMHpPOBaHUM MHUPOBO33PEHHUS W OOIIEW KyJIbTyphl YEJIOBEKa, a TaKxKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUSI K CBOEMY 3JI0pPOBBIO M TPUPOIHON

cpene;
BJIaJICHUE CUCTEMOU XUMHUYECKUX 3HAHUM, KOTOpas BKJIFOYAET;
OCHOBOIIOJIaraloIMe TOHATHUS — XHMHUYECKHM DJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUMOpUIM3alisl aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJICHTHOCTh, AJICKTPOOTPUIIATCIPHOCTh, CTEICHb  OKHCIICHUS,
XUMUYecKass CBsS3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJIHAA),
KpUCTAJUTMUECKasl pEIIETKa, XUMHUYECKas pEaKIus, pPacTBOpP, JJICKTPOJIHTHI,
HEAJICKTPOIUTHI, AJIEKTPOJIUTHYECKAs JUCCOIMAINNS, CTEIEeHb IHUCCOIUAINH,
BOJIOPOJHBIN ITOKa3aTedb, OKHCIUTEIb, BOCCTAHOBHUTEIb, TEIUIOBOM 3 deKT
XUMHUYECKOW peaKIuu, CKOPOCTh XUMHUECKON PEaKIiy, XMMUYECKOE PaBHOBECHE;
TEOPHH M 3aKOHBI (TEOPHS DJICKTPOJMTHYECKOW TUCCOIMAINH, TICPUOINICCKUI
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBpAIeHHs] SHEPTUU IPH XMMHUYECKHUX PEaKIHIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHMN S3BIK
XUMUH, MHPOBO33PEHUYCCKHE 3HAHUSA, JIGKAIIUE B OCHOBE IOHMMAaHHS
MPUYMHHOCTA W CHCTEMHOCTH  XMUMHYECKHUX  SIBJICHHWH;  COBPEMCHHBIE
MPEJACTABICHUSI O CTPOSHHWM BEIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAIMOJICKYJIIPHOM  YPOBHSX; TIPEJACTABICHUs O MeXaHW3Max XHUMHYECKUX
peaknuii, TEPMOAMHAMHUYECCKUX W  KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, 0 XUMUYECKOM PaBHOBECHH, PACTBOpPax W JHUCIIEPCHBIX CHUCTEMaX;
(haKTOJIOTHYECKHE CBEJICHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHHH W 0€30IMacHOM
UCITOJIb30BAaHUHU BAKHEUIIINX HEOPTaHWMYECKUX BEIIECTB B OBITY W IMPAKTHUECKOM
JCATEIBPHOCTA  YEJOBEKAa, OOMMX  HAYYHBIX  TMPUHINIAX  XUMHYECKOTO
MIPOU3BOICTRA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISABIATH XapaKTEPHBIC NMPHU3HAKH IOHSATHH,
yCTaHABJIMBATh WX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE TMOHATHS IMPHU
ONMCAaHNH HEOPTAHMUYECKHUX BEIIESCTB U UX MPEBPAIECHU;



c(OPMUPOBAHHOCTh YMEHHS MCIIOJIb30BATh XMUMHUYECKYIO CHUMBOJIUKY ISt
cocTaBieHMs (OpMyJl BEUIECTB M  YpPaBHEHMM XUMHUYECKMX peakuuil,
cuctematuueckyto HomeHknatypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEIbHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUECKOM CBSI3U (KOBaJIEHTHa,
WOHHAsi, METaJJInYecKas, BOJOPOJAHAs), THUIl KPUCTAUIMYECKOW PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BUJA XUMHUYECKOM CBSI3M M THUIA KPUCTAUIMYECKOW pEIETKH, OOMEHHBIH MU
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c()OPMHUPOBAHHOCTh  yYMEHHWI:  KJacCU(UIMPOBATh:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XMMHYECKHE PEAKLUH IO PA3JINYHBIM NpU3HAKaM (YUCITY
U COCTaBy pearupyrolliux BELIECTB, TEIUNIOBOMY 3(dexTy peakuuu, U3MEHEHHIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTaiu3aTopa u
APYTHe); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUSA U KPUTEPUHU I KIacCU(DUKAUU
M3Yy4aeMbIX BEIECTB U XMMUYECKUX PEAKLUM;

c(OPMUPOBAHHOCTh YMEHMSI PACKPBIBATh CMBICI MEPUOJUUECKOr0O 3aKoHa /.
N. MenneneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, OOBSICHUTENbHYIO
Y IPOTHOCTHYECKYIO (DYHKLINU;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX JJIEMEHTOB IEPBOrO—YETBEPTOrO IMEPUOIOB
[lepuomnueckonn  cucremsr  JI.H. Menpaeneena, WCTIOJIB3YSl  TOHATHSA
«HEPreTHYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHbIE
opOUTaIN», «OCHOBHOE M BO30YXKIEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHS] CBOMCTB XMMHUYECKUX DJIEMEHTOB U HUX
coequHeHUNM no nepuogaMm U rpynnaMm Ilepmommueckor cucremsr /. N.
MeHneneeBa, BaJI€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

c()OPMUPOBAHHOCTb ~YMEHMH: XapaKTepus3oBaTh (ONUCHIBaTh)  OOIIME
XUMHAYECKUE  CBOWMCTBA  BEHIECTB  PAa3IMYHBIX  KJIACCOB,  IMOATBEPKAATh
CyIIECTBOBAHHE TEHETUYECKOW CBSA3M MEXIY HEOPTraHWYECKUMH BELIECTBAMH C
IIOMOLIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

C(OPMUPOBAHHOCTb ~YMEHHUS PACKpbIBaTh CYLIHOCTb: OKHCIIHUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKIMA MOCPEICTBOM COCTABJIEHHS 3JIEKTPOHHOIrO OanaHca
ATUX pPEAKUUH; peakluil MOHHOrO OOMEHa MyTEM COCTaBIEHUS HMX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMH  TUAPOIM3a;  peakiuiu
KOMIUIEKCO00pa30oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IUHKA U aJIFOMUHUSA);



c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIHMi ¢ YY4ETOM MX DHEPreTHUECKUX XapaKTEPUCTHUK, XapaKTep
M3MEHEHUS! CKOPOCTH XHMMHMUYECKOW peaKkIMu B 3aBUCHUMOCTU OT Pa3Iu4HbIX
(akTOpoOB, a TaK)KE XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpuniuin Jle [larense);

cOPMHUPOBAHHOCTh yYMEHHUS XapaKTEpPU30BaTh XUMUYECKHUE PpEaKIIUH,
JeXalllie B OCHOBE NPOMBIIUIEHHOTO MOJY4Y€HUsS CEPHOM KHUCIOTHI, aMMHAaKa,
oOlMe HayyHble MPUHLMIBI XUMHYECKUX IPOU3BOJCTB; LEIECOOOPA3HOCTh
MIPUMEHEHUSI HEOPTAaHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3peHHUs COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpPMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHUW O METOJaX HAy4YHOIO
MO3HAHUA SIBICHUM NOpUpoabl — HAOIIOJEHUE, HU3MEpEHue, MOJEIMPOBaHUE,
AKCHEPUMEHT (peabHbIN U MBICICHHBIN), UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHATH 3TH 3HAHUS TIPU IKCIIEPUMEHTAIHHOM MCCIIEIOBAHUHN BEIIECTB
U 118 OOBSICHEHUS XMMHUYECKUX SIBJIICHUW, HMMEIOIIUX MECTO B MPUPO/IE,
MPaKTUYECKOM AESITEIIbHOCTU YEJIOBEKAa U B IOBCETHEBHOM JKU3HH;

c(hOpMHUPOBAHHOCTh YMEHHUSI BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
NOHATUSMHU U TIPEJCTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOIO MOHUMAHUS MAaTEPUATBHOTO €IMHCTBA MUPA;

c()OPMHUPOBAHHOCTh YMEHHUSA MPOBOAUTH PACUETHI: C HCIOJIb30BAHUEM
MOHATUM «MacCOBasi JIOJIsI BEIIECTBA B PACTBOPE» M «MOJSIPHAS KOHLICHTPALIMSY;
MAaccChl BEIIeCTBA WIK 00bEMA Tra3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO U3 YYACTBYIOLIMX B PEAKIUU BEILECTB; TEIUIOBOro 3¢ ¢ekTa
peaklMy; 3HAYEHUS BOAOPOJHOIO MOKa3aTessh pacTBOPOB KHCIOT U ILEJIOYEH C
M3BECTHOM CTEMEeHbIO0 TUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
NPOJYKTa PEaKIUU, €CIUM OJTHO U3 MCXOAHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C
OMpeeIEHHON MAacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WJIM JIaHO B M30BITKE
(MMeeT mpUMECH); MOJM BBIXOJA NPOJAYKTA pPeaklnH; OOBEMHBIX OTHOIICHUM
ra3os;

c(OpPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSATENHbHO IUTAHUPOBATH U MPOBOJUTH
XUMUYECKUH  BKCHEepUMEHT  (IpOBEeleHHE  peakuud  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C ITOMOINBIO WHAMKATOPOB, HW3YyYEHHE BIIMSHHUS
pa3nuYHbBIX  (AKTOPOB HAa  CKOPOCTh XUMHUYECKOM  pEaKlMH, pelIeHue
AKCIIEPUMEHTAJIBHBIX 3afad 1o Temam «Metamey u  «Hemeramnsy) ¢
cOOJII0IeHNEM TpaBUjl O€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00OpaTOPHBIM
o0opynoBanueM, (HopMyaupoBaTh I11€Jdb HCCJICIOBAHMS, TIPEICTABIATH B
paznu4HON (opMe pe3ysbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH HX
JOCTOBEPHOCTb;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOIOATh MPABIIIA TIOJb30BAHUS XUMHUICCKON
nocynod u JabopaTopHbIM OOOpYyJOBaHMEM, OOpalleHUsT C BeNeCTBAMU B
COOTBETCTBUM C HHCTPYKIIUSMH I10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB, YKOJIOTMYECKH I€JeCO00pa3HOro TMOBEACHUST B OBITY U TPYIOBOM
NESITETbHOCTA B LEJISIX COXPAHEHUS CBOETO 3J0POBbs, OKPYKAIOIIEH MPUPOTHOU
Cpeabl W JOCTWXKEHUA €€ YCTOWYMBOrO pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHUYECKOTO JICMCTBUSI HA JKUBBIC OPraHU3MBI ONMPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci nokazarens [1/1K;

c(hOpPMHUPOBAHHOCTh yMEHHH: OCYIIECTBJIATH IICJCHAIIPABICHHBIA ITOMCK
XUMHAYECKOW MH(OPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4dHas U yueOHO-HAydHAs
JUTEpaTypa, CpeicTBa MaccoBor MHPopMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJTU3UPOBATh XUMUUYECKYIO0 MH(pOpMaIUIO, IepepadbaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUH C ITOCTABIICHHON YUEOHOM 3a1aucii.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (ungposbie)
Konrpoiasbusie | IlpakTnyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypchl
Pa3nes 1. Teopernueckne 0CHOBbI OPraHMYecKON XUMHHU
IIpeamer opranndeckoit xumuu. Teopust
1.1 CTPOEHMS OPraHNYeCcKuX coenHeHu A. M. 26 1
bytneposa
Hroro no pazgeny 26
Pasnen 2. YraeBonopoabt
)1 [IpenenbHble yTaeBOAOPOAbI — AJKaHBI, 7 |
' MKJIOAJIKAHBI
29 HenpenenbHble yrieBoJOpO/Ibl: AJIKEHBI, 14 1
' aJIKaJMCHBI, aJIKHHBI
2.3 ApomaTu4ecKkue yrieBoA0po/ bl (apeHbl) 8
24 ITprposHbIE HCTOUYHUKH YITIEBOJOPOAOB U UX 3
' nepepaboTKa
2.5 ["anoreHnpou3BOgHBIE YTIEBOIOPOIOB 6 1
Hroro no pazneny 38
Paszgea 3. Kucaopoacoaepxamue oprannyeckue coeIuHeHust
3.1 Cruptel. Genon 14 1
3.2 KapOoHUIIbHBIE COETMHEHHUS: ATbCTUIBI U 25 1 1

KCTOHBI. Kap6OHOBBIC KUCIOTEI. CIOKHBIE




a¢upsl. Kupbr

3.3 VTri1eBoab! 13

Hroro no pazneny 52

Pa3nes 4. A3oTcoaepskanue OpraHu4ecKue coeJHHeHHs

4.1 AMUHBI. AMHUHOKHUCIIOTEL. benku 13

Hroro no pazgeny 13

Pa3zgea S. BbicokOMOJIEKYJISIPHBIE COeIMHEHMSI

5.1 BBICOKOMOIEKYIIIPHBIE COETMHEHHUS 7

Hroro no pazneny 7

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 136




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaunMeHnoBaHue pa3/ie/ioB U TeM uudposbie
Ne i/m P Konrtpoubnsbie | IIpakTnyeckue (uepp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aroma. [lepuonnuecknii 3akoH
1.1 u [lepuonnueckas cucremMa XMMUYECKUX 11 1
snemenToB /I. 1. Menaeneera
12 Ctpoenue BeriecTBa. MHOrooopasue 13 |
' BCIIECTB
1.3 XUMHYECKUE peaKkuu 44 1 3
Hroro no pazgeny 73
Pa3nes 2. Heoprannueckasi XuMust
2.1 Hewmeraibl 30 1
2.2 Meranibl 24 1 2
Hroro no pazneny 54
Paszpnen 3. Xumus u :Ku3Hb
31 MeToabl MO3HAHUS B XUMUU. XUMUS U 9
' KHM3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 5 8










