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OPI'TAHMYECKASA XUMMUA

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHUH.

[IpenMeT M 3HaUeHHE OPraHUYECKONM XMMMH, MPEJICTABICHHE O MHOT00Opa3uu
OpPraHUYECKUX COCIUHEHHUN.

DNEeKTpOHHOE CTPOCHHME aToMa yIJepoJa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHMs. BajeHTHbIE BO3MOXKHOCTM aToma yrjiepoaa. XHUMHYECKas CBSI3b B
OpPraHUYECKUX COECIUHEHMSX. TUIbl TMOpPHUIM3ALMK aTOMHBIX OpOMTaNed yriaepoaa.
MexaHu3mbl  00pa3oBaHUs  KOBAJIEHTHOW  CBsi3W  (OOMEHHBIM M JOHOPHO-
aKLENTOpHBIN). TUnbl nepekpbIBaHUS aTOMHBIX OpOUTaNel, G- U T-cBsi3u. OauHapHas,
IBOMHAs U TpoiHas cBsA3b. CrocoObl pa3pbiBa CBS3€d B MOJIEKYJIAX OPTaHUYECKUX
BemiecTB. [lonsTre 0 cBOOOAHOM panukaie, Hykjaeopusie u aneKTpodue.

Teopus cTpoeHHsI OpraHnyeckux coennHeHnii A.M. byTiepoBa U COBpeMEHHbIE
IPENCTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUM CTPOCHUS OPTaHMYECKHUX
COeIMHEHHI. MonekynspHble U CTPYKTypHbIe (opMyisbl. CTpYKTypHBIE (POPMYIIbI
pa3IMYHBIX BHUAOB: pa3BEpHyTas, COKpal€HHas, ckeneTHas. W3omepusa. Bumsl
M30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3P(PEKTHl B MOJEKYyIax
OpPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIM U ME30MEPHBII 3(PPEKTHI).

[IpencraBinenne o kiaccuukauuu opraHudeckux BemecTB. [lonsitue o
¢yHkuoHanpHON rpymnmne. ['omonorus. ['omonornueckue psabl. Cucremarnyeckas
HOMeHKiatypa opranudeckux coeauHenuii (IUPAC) u TpuBuanbHble Ha3BaHUs
OTAEIBHBIX MPEICTABUTEIICH.

OcobeHHocTH ¥ KiIaccU(UKaAILUS OPraHUYEeCKUX peakiuid. OKUCIUTENhHO-
BOCCTAaHOBUTEJIbHBIE PEAKLINN B OPraHUYECKON XUMUH.

OKCHEPUMEHTAIBHBIE METOJABl HM3Y4YEHUs BEIIECTB M WX IPEBpaALICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMy OpraHMYeCKHX BEIEeCTB U MaTepHallaMd Ha UX OCHOBE,
ONBITHl MO MPEBPALICHUIO OPraHWYECKHX BELIECTB IPU HarpeBaHuM (TUIABJICHHE,
oOyriiuBaHWE M TOPEHHUE), KOHCTPYUPOBAHHE MOJENEH MOJEKYyJd OpPraHMYeCcKHX
BELIECTB.

YriaeBoaopoasil.

Anxanbl. ['oMonornueckuil psin ankaHoB, oOmas Qgopmyiia, HOMEHKJIATypa U
W30MepHs. DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYN AJKAHOB, Sp°-
ruOpuau3anmsi aTOMHBIX OpOuTaneil yriepona, o©-CBi3b. DU3MYECKHE CBOMCTBA
AJIKaHOB.

XUMHUYECKHE CBOMCTBA QJIKAHOB: PEaKUWU 3aMEIICHUs, HW30MEpU3aLNH,
JNETUJIPUPOBAHMS, LMKIM3ALMK, TUPOJIU3a, KpekuHra, ropeHus. IlpencraBinenue o
MEXaHU3Me peaklnii paguKaaIbHOTO 3aMEILECHUS.

Haxoxnenue B npupoe. CriocoObl MOTy4YeHUs U MPUMEHEHHUE aTKaHOB.

[uknoankanel. O6mas ¢opmyna, HOMeHknarypa U uzomepus. OcobeHHOCTH
CTPOEHHUSA U XUMHUYECKUX CBOMCTB MaJbIX (LIMKIJIONPOIAH, UKIOOYTaH) U OOBIYHBIX
(LIMKJIOTIEHTAaH, UKIOTEeKCaH) LUKIOaIKaHOB. CrocoObl MONy4YeHUs] U MPUMEHEHUE
LUKJIOAJIKAHOB.



Ankenbl. ['omonornueckuil psig ajikeHoB, o0mas (opmylia, HOMEHKJIATypa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYI AKEHOB, SP>-TMOPHAN3ALMS
aTOMHBIX opOHTanel yriepoaa, 6- U m-cBsa3u. CTpyKTypHasi U reoMeTpuueckast (1uc-
TpaHc-) uzomepus. uznueckue cBOKWCTBA AIKEHOB. XUMUYECKUE CBOMCTBA: peaKIUU
MIPUCOEIMHEHHUS], 3AMEILIEHUS B 0-IIOJIOKEHUE MPU ABOMHOW CBA3M, MOJIMMEPHU3ALUU U
okuciieHus. [IpaBmiio MapkoBHHKOBa. KauecTBEeHHBIE peaklMM Ha JBOMHYIO CBS3b.
CriocoObl IOJTy4eHHs U IPUMEHEHHE aJIKEHOB.

Anxaguensl. Knaccudukanus ankagueHOB (CONMpsKEHHBIC, H30JHUPOBAHHEBIC,
Kymyaupogantwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHSI U XMUMHUYECKHUX CBOWCTB
CONPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. Ilonmnmepuzannss COnpsiKEHHBIX
nueHoB. CriocoObl MOTYyUYEHUS U TPUMEHEHUE KA UEHOB.

Ankusbl. ['oMonoruueckuit psii ajakuHOB, oOmias (opmylia, HOMEHKJIAaTypa |
M30MEpHs. ODJEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKHUHOB, Sp-
ruopuau3anms aTOMHBIX oOpOuTasield yriaepojga. PU3NYECKHE CBOWMCTBA AJIKHWHOB.
XVAMHUYECKHE CBOMCTBA: PEAKUHUHA IPHUCOCAUHEHUS, NUMEpPU3ALMU U TPUMEpHU3ALUH,
okucieHus. KucioTHele CBOMCTBA AJIKWHOB, UMEIOIIMX KOHLEBYIO TPOMHYIO CBS3b.
KadecTBeHHbIE peakuud Ha TPOWHYIO CBs3b. CHOCOOBI MONYYEHUS U NPHUMEHEHHE
QJIIKMHOB.

ApomaThdeckue yriaeBoAaopoabl (apeHsl). 'oMonoruyeckuil psii apeHoB, o01ast
(opMysia, HOMEHKJIaTypa U U30MEpPHUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJibl OeH3oma. dusnueckre cBOWCTBa apeHOB. XUMUYECKUE CBOMCTBA OeH301a U
€ro TOMOJIOTOB: pEaKIMU 3aMElICHUS] B OEH30JIbHOM KOJbIE M YIJIEBOJOPOJIHOM
paauKane, peakuuu MpUCcOeIMHEHHsI, OKUCIIEHHE ToMOoJIoroB Oen3ouna. [lpencraBnenue
00 OpUEHTHpYIOLIeM NEHCTBUU 3aMECTHTeNIell B OEH30JbHOM KOJbIE Ha MpUMEpE
QJIKWIBHBIX PaJUKalIOB, KapOOKCHIbHOM, TMAPOKCUIBHONW, aMUHO- U HUTPOTPYIIIHI,
aTOMOB rajoreHoB. OcoOEHHOCTH XMMHMYECKUX CBOMCTB cTtHpoia. [loaumepusanus
ctupoia. CrocoObl MOTyYEHUs U TPUMEHEHUE apOMATUYECKHUX YTIIE€BOAOPOIOB.

[Tpuponuseiii ra3. IlonytHble HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxieHue.
Kamennsplii yrosib v mpoAykThl ero mnepepadoTku. CrnocoObl mnepepadoTku HeTu:
NEPEeroHKa, KPEKUHI (TEePMUYECKHM, KaTaTMTUYECKUi), PUDOPMUHT, MHUPOIIHU3.
[TponykThl mepepaboTku HEDTH, UX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

I'eneTnueckas CBsA3b MEKIAY Pa3IN4YHBIMU KJIACCAMU YTJIEBOJOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX  YIJIEBOAOPOAOB. Peakuuu
3aMeIleHHs]  rajoreHa Ha  TUAPOKCOTPYNIy, HUTPOTPYIIy, LMAHOTPYIIILY,
aMuHOTpynmy. JlelicTBHe Ha rajloreHnpor3BOJHBIE BOJHOTO U CHMPTOBOIO pacTBOpa
wEnoYn. B3auMOnenNCcTBUE NUTAIONCHANIKAHOB C MarHueM U UHUHKOM. [loHstue o
METaJUIOOPTaHUYECKUX  COENMHEHMsX.  Vcmonap30BaHHWE  rajOre€HIPOU3BOAHBIX
YTJIE€BOAOPOIOB B OBITY, TEXHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKCneprUMEHTAIbHBIE METO/Ibl U3YUYEHHS BELIECTB U UX MPEBPALICHUN: U3yUEHUE
(u3nYeCKuX CBOWCTB YTJIEBOAOPOAOB (PAacTBOPUMOCTH), KAuE€CTBEHHBIX peaKIuil
YTJIEBOIOPOAOB PA3IMYHBIX KJIacCOB (0OeciiBeunBaHHEe OPOMHOM WIIM MOJIHOM BOJBI,
pacTBOpa TN€pMaHraHaTta Kajus, B3aUMOJECHCTBUE alleTHJIEHa C aMMHAYHbIM
pactBopoM okcuja cepedpa(l)), kauecTBeHHOE OOHAPYKEHHUE YTIiIepoia U BoJAopoja B
OpPraHMYECKUX BEILIECTBAaX, I[OJYYEHHE OTHIEHA M M3Y4YEHUE €ro CBOWCTB,
o3HakomiieHue ¢ kosuekuuamu «Hedpte» m «Yromp», ¢ obpasuamu maacTMacc,



KaydyKOB M pE3UHbl,  MOJEIUPOBAHUE  MOJIEKYJ]  YIJEBOJOPOJOB  H
rajoOreHIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucisiopoacoaep:kamnue opranuyeckue COeAUHECHHS.

[IpenenbHbie 0HOATOMHBIE CIUPTHI. CTpoeHHE MOJIEKYT (Ha IpUMEpe METaHoJIa
U 3Ta”oja). ['omonornueckuil psn, oOmas dopmyna, u3oMepusi, HOMEHKJIaTypa U
knaccudukanus. Du3nyecKue CBOMCTBA TMPEAEIbHBIX OJHOATOMHBIX CIHUPTOB.
BopopoaHbie ¢BSi3uM MEXIy MOJIEKYJaMU CHUPTOB. XMMHUYECKHAE CBOMCTBA: PEAKIUU
3aMEIICHUSA, ACTUApaTalli, OKHUCICHHS, B3aUMOJICCTBHE C OPraHUYECKUMH U
HEOPraHUYECKUMH KHUCIoTaMHu. KadecTBeHHas peakius Ha OJHOATOMHBIE CIHPTHI.
JleificTBue 3TaHONa M METaHOJAa Ha OpraHu3M desoBeka. CrocoObl MONy4YEeHHS U
MIPUMEHECHUE OJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢dupbl, HOMeHKIaTypa U m3oMmepus. OCcoOCHHOCTH (PU3HUECKUX U
XMMHUYECKUX CBOWCTB.

MHOroaroMHbl€ CHOUPTBI — OSTUICHIJUKOJIb W TIULEpUH. DU3NUYECKHUE U
XMMHUYECKUE CBOMCTBA: PEAKIMMU 3aMEIICHUSA, B3aUMOJICVCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMH KHUCIOTaMHU, KaueCTBEHHAs PEaKIUs HA MHOTOATOMHBIE CIHPTHI.
[IpeacraBienre 0 MexaHU3Me peakluil HyKJIeoPUIbHOro 3amernieHus. JlelicTBue Ha
opranu3M yesnoBeka. CriocoObl MOTYyUYeHUs] U TIPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoe€HHME MOJIEKYJIBl, B3aMMHOE BJIUSHHUE THUIPOKCOTPYIIIBI U
O6enzonbHOrO simpa. Pusnueckue cBoMcTBa (GeHona. OCOOEHHOCTH XHUMHUYECKHX
cBoiicTB peHona. KauectBennnie peakuuu Ha penon. Tokcuunocts peromna. Criocoob
noJiydeHus 1 npuMenenue penona. denondopmanbaeruaHas cModa.

KapOoHunbHbIe COCNUHEHUSI — albACTHABl U KETOHBI. DJIEKTPOHHOE CTPOCHHUE
KapOOHUJILHOW TpyImmbl. ['OMOJOTrMYecKue psiibl aldbJACTHIAOB U KETOHOB, 0OIIas
dbopmya, n3oMepusi U HOMEHKIaTypa. Gu3nyecKkre CBONCTBA allbJIETHI0B U KETOHOB.
XHUMUYECKHE CBOMCTBA aJbJIETUI0B U KETOHOB: peaklny npucoeanHenus. OKucieHue
albJACTUIOB, KA4YECTBEHHBbIC peakiuu Ha anpaeruabl. CrnocoObl TMOMYYECHHUS W
MIPUMEHEHUE aJIbJICTUIOB U KETOHOB.

OOHOOCHOBHBIE TpeeNbHbIE KApOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJl KapOOHOBBIX KuCHOT. M3omepus m HoMmMeHKIaTypa. DU3NUECKHUe CBOWCTBA
OJIHOOCHOBHBIX TIPENEIbHBIX KapOOHOBBIX KHUCIOT. BoIOpOaHBIE CBS3UM MEXKIY
MOJIEKyJIlaMd KapOOHOBBIX KHUCJIOT. XHMHUYECKHUE CBOMCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuust 3TepuuKanuu, peakuud C YYaCTHEM YTJIEBOAOPOJHOIO pajuKana.
Oco0EeHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [ToHSATHE O MPOU3BOIHBIX KapOOHOBBIX
KHCJIOT — CIOXHBIX 3¢upax. MuorooOpasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH
CBOWCTB HEMpPENEIbHbIX W apOMAaTHUYECKHX KapOOHOBBIX KHCJIOT, IUKAPOOHOBBIX
KHCJIOT, THUJAPOKCUKAPOOHOBBIX KHUCJIOT. IIpeactaBurenn BBICHIUX KapOOHOBBIX
KHCJIOT: CTEApUHOBAs, NAJIbMUTHHOBAs, OJIEMHOBAsA, JUHOIE8As, JUHOJEHOBAS
KUCJIOTHI. CIOCOOBI TTOJTYYSHUS M PUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnple »¢upsl. ['omomoruueckuii psna, oOmas dopMmyna, H3OMEPHUS U
HOMeHKIaTypa. Dusznueckne M XUMHUYECKHE CBOMCTBA: THUAPOJIM3 B KHUCIOW U
LIEIIOYHOU Cpele.

Kupsl. CtpoeHue, u3MUYECKUE U XUMHUYECKHE CBOMCTBA KUPOB: THAPOIU3 B
KUCIION U 1iesnoyHor cpene. OCoOEHHOCTH CBOMCTB >KHUPOB, COAEPKALIUX OCTATKU
HETPEeETbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUpPO/IE.

MpbL14 KaK COJTU BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.



O6mmast xapakrepuctuka yrieBofoB. Knaccudukaius yrieBogoB (MOHO-, IH- U
noyiucaxapunbl). MoHocaxapuipl: [IIOKO3a, (pyKTo3a, Trajakro3a, puodo3sa,
ne3okcupr6o3a. Pu3nyuecKkre CBOWCTBA W HaxoXJeHue B mpupone. DoTocuHTE3.
XUMHYECKHE CBOMCTBA TIIFOKO3bI: PEAKIMHU C YYACTHEM CHUPTOBBIX U AIBACTUIHON
TPYIIT, CIUPTOBOE M MOJIOYHOKHCIIOE OpoxeHue. [[pumenenne rimroko3bl, €€ 3HaUCHHE
B JKM3HENEATEIBHOCTH OpraHu3ma. Jlucaxapuupl: caxapo3a, MajbTO3a M JIAKTO3a.
BoccranaBnuBarompe M HEBOCCTAHABIMBAIOLIME  AWcaxapuabl. [ 'uaponus
nucaxapuaoB. Haxoxnaenue B mpupoae u npumeHenue. [lommcaxapuapl: kpaxman,
JIMKOTeH ¢ 1eiunono3a. CTpoeHHuEe MaKpOMOJEKYyJ Kpaxmasia, T[JUKOTeHa |
HEJUTI0103bl. PU3HYECKHE CBOMCTBA KpaxMasla M LEJUIF0JIO3bl. XUMHUYECKUE CBOKCTBA
KpaxMajia: THIpPOJIN3, KAayeCTBEHHAas peakuus C HOA0M. XHMHUYECKHE CBOWCTBA
LEJUTIOJIO3bI: TUAPOIN3, OIydeHre F(UPOB LETI0NI03bl. [ToHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIEIK).

DKCHEPUMEHTAJIbHBIE METOJbl M3YYCHHMS BEIIECTB M WX IPEBpPAIICHUN:
pPacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJAE, B3AUMOACHUCTBUE ITAHOJA C HATPUEM,
OKHCJIEHME S3TWIOBOTO CHUPTa B albJErMJ HAa PACKAIEHHOM MEIHOM ITPOBOJIOKE,
OKHCJICHHE OJTUJIOBOTO CHIHUpPTA JAUXPOMATOM Kaiausi (BO3MOKHO UCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), KAYECTBEHHBIC pEAKIMM Ha aJdbJeruabl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u ruapoxcugom meau(ll)), peaknus riauiepuHa ¢ TUAPOKCUIOM
meau(Il), xumMuyeckue CBOMCTBA pacTBOpa YKCYCHOW KHCIOTHI, B3aMMOJICHCTBUE
pacTBopa ritoko3bl ¢ ruapokcuaoM menu(ll), B3aumozeiicTBue kpaxmajiaa C HOJIOM,
pelIeHrne SKCIEePUMEHTANIbHBIX 3a71a4 o TeMaM «CrupThl U peHosby, «KapOoHoBbIE
KHUCJIOTHL. CII0KHBIE 3(DUPBI».

A30TCoAep:Kale OPpraHudecKue coeIMHEeHUsI.

AMUHBI — OpraHMYeCcKHUE NPOU3BOJHBIE ammuaka. Kiaccudukaius aMUHOB:
anupaTuuecKue U apoOMaTUYECKUE; MEPBUYHBIC, BTOPUYHbIC U TpeTHuHble. CTpOCHHE
MOJIEKYJ, oOuiasi Qgopmyna, U30MepHUsi, HOMEHKIAaTypa U (U3UUYECKUE CBOWCTBA.
XUMHUYECKOe  CBOMCTBa  anmu(paTUYecKMX  aMHUHOB:  OCHOBHBIE  CBOICTBA,
ATKWINPOBAHKE, B3aUMOJAECICTBHE NEPBUYHBIX aMUHOB C a30TUCTOM KuciaoToil. Conu
ANKUJIAMMOHMUSL.

AHUIVMH — TPEACTaBUTEb AMUHOB apOMaTHYeCKoro psaa. CTpoeHue aHWIMHA.
B3anMHoe BiusiHUME TPyNIl aTOMOB B MoJieKyJie aHuiInHa. OCOOEHHOCTH XUMHYECKHUX
CBOMCTB aHWJIMHA. KauecTBeHHbIE peakiuu Ha aHWiIuH. CrocoObl MOMy4YeHUs H
npuMeHeHue anudaruueckux aMuHOB. [lonydeHne aHuIMHA U3 HUTPOOEH301/1a.

AmunHokuciotel. HomeHnknatypa u uzomepusi. OTaeiabHbIE MNPEACTABUTENHN Ol-
AMHUHOKMCJIOT: TJIMIMH, allaHuH. DPHu3nueckre CBOWCTBA aMHUHOKHCIIOT. XUMHUUYECKHE
CBOWCTBA aMHHOKHCJIOT KaK aM(OTEPHBIX OPTaHWMYECKUX COCTUHEHUH, peaKius
MOJIMKOHJIEHCAINKM, OOpa3oBaHWE TMENTUIHON CBS3W. buojornueckoe 3HaAYCHUE
aMUHOKHUCIOT. CUHTE3 U TUAPOIIN3 TIENTUIOB.

benkun kak mnpuponnHble mnonuMmephl. l[lepBuuHasi, BTOpUYHAsT W TpETUYHAs
CTpyKTypa OenkoB. XHMHUYECKHE CBOWCTBA O€JIKOB: THAPOJH3, JCHATYypaIlus,
KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YYEHHsS BEUIECTB M WX MPEBPAILCHUMN:
pacTBopeHHe O€IKOB B BOJE, JEHaTypalusi O€JKOB MpU HarpeBaHUU, IIBETHBIC
peaknmu Ha  OCNKH, pEIIeHWe OKCIEPUMEHTAIBHBIX 3a7a4 10  TeMaM



«A30TCcoliepKalllie OpraHuyeckue coeauHeHus» u «Pacno3HaBaHHWe OPraHUYECKHUX
COCIMHEHUI.

BbicokoMouiekyJIsipHbIE COeIMHEHMS .

OCHOBHBIE TIOHSTHS XUMHH BBICOKOMOJICKYJISIDHBIX COCAMHEHHUI: MOHOMeEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3AIU, CPEIHSS MOJICKYJIIpHas
macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJIIPHBIX COCIUHEHHH —
MOJIMMEPHU3AIU U MOJUKOHEH AU

[Tomumepuble  matepuanbl.  [lmactMacchl  (MOJMATWIEH,  MOJIMIPONMIIEH,
NOJIMBUHWIXJIOPUA,  MOJUCTUPOJ,  MOJMMETUIMETAKpUiaT,  MOJUKapOOHATHI,
noJiMdTUIeHTepedTanar). Y Tuiusaius 1 nepepadoTka miacTuka.

DOnacToMepbl: HaTypalbHBIM KaydyK, CHHTETHUECKHE Kaydyku (OyTaJaueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BonokHa: HaTypaibHblEe (XJOIOK, WIEPCTh, MIENK), MCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH).

[Tonmumepsl cnenuanbHOTO HazHadeHUs (Te(IIOH, KeBiap, 3JEKTPOIPOBOISIINE
HOJIUMEPBI, OMopaziaraeMble MOJIUMEPHI).

OKCIEPUMEHTAIBHBIE METOABl HW3Y4YEHHUs BEIIECTB M MX IpPEBpalICHUM:
O3HAaKOMJIEHHME C O00pa3laMy MNPUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,
Kay4yyKOB, pEIEHHE HKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «Pacrno3HaBaHue miacTMace
U BOJIOKOHY.

Pacuérnrie 3agaun.

Haxoxaenue MoJieKyJasipHOM  (OpMyYJIbI  OPraHUYECKOrO0 COEAMHEHHS 110
MacCCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAXOXKJIECHHUE MOJIEKYJISIPHOU
(dbopMyIIBI OPTaHMYECKOTO COEMUHEHUS TI0 Macce (00BEMY) MPOIYKTOB CrOpaHUs, 1O
KOJIMYECTBY BellecTBa (Macce, O0BbEMY) MPOAYKTOB PEAKIMH H/WIA HCXOJHBIX
BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (hOpMYJIbl OPraHMYECKOr0 BEUIECTBA HA OCHOBE
€ro XMMHUYECKUX CBOMCTB MJIM CIOCOOOB MOJYYEHUs, ONpPEIEICHUE AO0JIU BbIXOJA
MPOJIyKTa Peakluu OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peannsanust MeXXIpeIMETHBIX CBSI3€W NMPU U3YYEHUH OPTaHUYECKOM Xxumuu B 10
KJIacCe OCYIIECTBIISIETCS 4epe3 HUCHOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHbIX
MOHATUH, TaK U MOHATUMN, IPUHATHIX B OTAEJIBHBIX MIPEAMETAX €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHBIE TOHSTHUS: SBJICHUE, Hay4yHBIH (DakT, TUIoTesa,
TEOpHUsl, 3aKOH, aHaliu3, CHUHTE3, KiaccupuKauus, HaOIOIEHUEe, HU3MEpPEHHE,
AKCIIEPUMEHT, MOJIEJb, MOJICJINPOBAHUE.

®uzuka: Marepusi, aToM, DJJEKTPOH, TMPOTOH, HEWUTPOH, MOJEKYJa,
ASHEPreTUYECKU YpPOBEHb, BEILIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
(duznyecKkue BeIUYUHbBI, €AMHULIBI U3MEPEHUsI, CKOPOCTh, SHEPTUS, Macca.

buomorus:  kineTka, opraHu3M, JKOCHUCTeMa, Owmocdepa, MeTabOIH3M,
HACJICJICTBEHHOCTh, aBTOTPO(HBIA W TeTepoTpOdHBIM THUI TUTAHUS, OpOKEHHE,
doTOCHHTE3, IbIXaHUE, OCJIKH, YTJIEBO/IbI, )KUPBI, HyKJIEUHOBBIE KUCIIOThI, EPMEHTHI.

['eorpadus: mone3Hbple HCKONaeMble, TOILUIUBO.

TexHonorus: NuIeBble NPOAYKThI, OCHOBBI PAMOHAIBHOIO MUTAHUS, MOIOLIUE
CpelCTBa, MaTepUaibl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



11 KIIACC

OBIIIAA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

Atom. CocTtaB aTOMHBIX sfep. XUMHUYECKHl 3ieMeHT. M3orombl. CtpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAaHTOBBIE YHCIIA. JHEPreTUYECKHE YPOBHHU U
noaypoBHHU. AToMHBIE opOuTanu. Knaccudukaius XuMAYECKUX 3JIEMEHTOB (s-, p-, d-,
f-onemenTsl). Pacripenenenne 37€KTPOHOB MO aTOMHBIM OpPOHWTAISAM. DJIEKTPOHHBIE
KOH(pHUTypamuy aTOMOB 3JIEMEHTOB TEPBOTO—YETBEPTOTO IMEPHOIOB B OCHOBHOM U
BO30YKJIEHHOM COCTOSIHUH, AIEKTPOHHBIE KOH(Urypauuu VOHOB.
DIEeKTPOOTPULIATEIBHOCTb.

[lepnognueckuii 3axoH U [lepuoanyeckas cucreMa XUMUIECKHUX d1eMeHTOB J[. 1.
MenpneneeBa. CBs3b IEpUOAMYECKOrO 3akoHa U Ilepmonnyeckold CUCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH
U3MCHEHHUSI CBOMCTB XUMHYECKHUX DJIEMEHTOB M 00pa3yeMblX HMMH TMPOCTHIX U
CJIOKHBIX BEIIECTB 10 IpyNaM U nepuoaam. 3HaueHue nepuoauyeckoro 3akona J[.1.
Menneneesa.

XuUMHYECKasi CBS3b. BuUAbl XUMHYECKOW CBA3W: KOBAJICHTHAs, HWOHHAs,
MeTajinyeckasi. MexaHu3mMbl 00pa30BaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. DHEPTUS U JJIMHA CBSA3U. [lONSpHOCTH, HANMpPaBIECHHOCTH U
HAChII[AaEMOCTh  KOBAJEHTHOM cBsi3U. KparHele cBs3u. BogopongHas — CBs3b.
MexXMONEKYJIISIPHBIE B3aUMOJICUCTBHUSL.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYpPbl MOJEKYJ C UX T'€OMETPUYECKUM CTPOEHHEM (Ha MpPUMEpPE COEIUHEHUM
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHre O KOMIUIEKCHBIX coeauHEHMsX. COCTaB KOMIUJIEKCHOTO HOHA:
KOMITLJIEKCO0Opa3oBaTeb, JIUTraH Ibl. 3HaUYCHUE KOMIUIEKCHBIX coenuHeHui. [lonstue o
KOOPIMHAIMOHHON XUMUHU.

BemecrBa  MOJIEKYJNSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOCHHUA.  THIBI
KPUCTAUTMUECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsitue o mucnepcHbix cucteMax. Mcrtunuble pactBophl. [IpencrtaBienHue o
KOJUTOUIHBIX pacTBopax. CrocoObl BhIPaKEHUS KOHIICHTPAIIMU PACTBOPOB: MAaccoBas
JOJIsl  BEIIECTBA B  PACTBOpPE, MOJISIpHAas KOHLEHTpauus. HacelllleHHblE U
HEHACBIIIEHHBIC PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukainyss 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIeCTB. TpUBUANIbHBIC
Ha3BaHUA OTJICJIbHBIX MPEACTABUTEIECH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukaiums XUMUYECKMX pEakIMid B HEOPTaHWYECKOM W OpraHWYecKOi
XUMHUH. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MpPEBpaIlCHUS
SHEPrUu MPU XUMHYECKUX peakiusax. TermioBbie dPHEeKThl XUMUYECKUX PEaKIIHi.
TepMOXUMUYECKUE YPABHEHUS.

CkopocTh XMMHUYECKOW pEaKluH, €€ 3aBUCUMOCTh OT PA3IUYHBIX (PaKTOPOB.
I'omorenHbIe U reTeporeHHble peakuuu. Katanns u karanus3aTopsl.

OOpatumbie U HeoOpaTUMBbIE peakiuu. XuMuUdeckoe paBHOBecue. KoHcranTa
XMMHUYECKOTO paBHOBeCHS. DaKTOPhI, BIUSAIOIIAE HA IOJI0XKEHUE XHUMUYECKOTO
paBHOBECHS: TEMIIEpATypa, AABJICHUE M KOHILIEHTPALMM BEIIECTB, YYACTBYIOLIMX B
peakunu. [Ipunoun Jle [latense.



DnekTponutuyeckas auccouranus. CuibHble U cnadble 31eKTpoJauThl. CTeneHb
nucconanu. Cpena BOJIHBIX PAcTBOPOB: KHUCJIOTHAs, HEWTpaibHas, IIEJIOYHAs.
Bonoponusiii moxkazatens (pH) pactBopa. ['maponu3 coneid. Peakium HOHHOTO
oOMeHa.

OKHUCIUTETBbHO-BOCCTAHOBUTEIbHBIC peakiiuu. CTeneHb okucieHus. OKUCIUTENb
U BOCCTaHOBHTENb. lIpoliecchl OKHCIEHHST W BOCCTaHOBJICHMs. Baxueiimiue
OKUCJIUTEIM M BOCCTAHOBHUTENIU. MeToA D3IIEKTPOHHOTO OaaHca. NEKTPOIu3
PacTBOPOB U PACILUIABOB BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl M3Y4YEHHUs BEUIECTB U HUX MPEBPAILICHUIL:
paslioKeHHE TMEepPOKCHUJAa BOJOPOJAa B TNPUCYTCTBUM  KaTald3aTopa, MOJIEIH
KPUCTAJUIMYECKUX PEMIETOK, MPOBEACHUE PEeaKIMii MOHHOTO OOMEHa, OIpeiesieHue
Cpelbl pPacTBOPOB C TOMOIIBIO HWHAUKATOPOB, H3YYECHHE BIIUSHUSA Pa3IUMYHBIX
(GakTOpoB Ha CKOpPOCTh XUMHUYECKOHW PEaKIUU W TOJOKEHWE XUMHUYECKOTO
paBHOBECHSI.

Heopranuyeckasi xumusi.

[Tomoxenne HemMetaiwuioB B llepuoanueckol cUCTEME XMMHYECKHX SJIEMEHTOB
JI.1. MenneneeBa U OCOOCHHOCTH CTPOCHHS UX aTOMOB. (DU3MYECKHE CBOMCTBA
HEMETaJJIOB. AJLIOTPOINHUs HEMETAJJIOB (Ha MpuUMepe Kuciaopopa, cepbl, Gocdopa u
yTIepo/a).

Bonopon. Ilomydyenuwe, ¢usmyeckne u XHUMHUYECKHE CBOWCTBA: PEAKIMHU C
METaJJIaMd M HEMETaJllaMH, BOCCTAHOBUTENbHbIE cBoOWcTBA. ['mapuasl. TorvBHbIE
AJIEMEHTHI.

["amorensl. HaxoxxaeHue B MHpUpOJE, CHOCOOBI MOMy4YeHUs, (U3UUYECKUE U
XUMUUYeCcKue CcBoMcTBa. ['anmoreHoBoopobl. BakHeilne KUCIOpOoACOoaepKaIIue
COCIMHEHUS TaJIoreHoB. J[abopaTopHble W TPOMBIIUICHHBIE CIIOCOOBI TMOTyYEHUS
rajgoreHoB. [[pumeHeHune rajJjoreHoB U X COCIUHEHUM.

Kucnopon, o3oH. JlabopaTtopHble M MNPOMBIIUICHHBIE CIOCOOBI TMOTYyYCHUS
kuciopoaa. Pu3nuecKkue U XMMUYECKUE CBOMCTBA U MPUMEHEHUE KUCIOPO/ia U 030Ha.
OKcuabl U IEPOKCUBI.

Cepa. Haxoxnmenue B TpHUpOAE, CHOCOOBI TONy4YeHHS, (U3HMYECKUE U
xumudeckue cBoiictBa. CepoBogopon, cynbduasl. Oxeun cepri(1V), okcua cepoi(VI).
CepHucrasi U cepHasi KUCIOTHI U UX coyii. OCOOEHHOCTU CBOWMCTB CEPHOU KHCJIOTHI.
[Ipumenenue cepol ¥ €€ COeTMHEHUH.

Azor. Haxoxnenue B Tmpupojsie, CHOCOObI TONy4eHHs, (U3HUYECKUE U
XUMUYECKUE CBOWCTBA. AMMMaK, HUTpuUibl. OKCuAbl a30oTa. A30THUCTas U a30THAs
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOWMCTB a30THOM KUCTOTHL. [IpuMeHeHune a3ora u
€ro COeIMHEHUI. A30THbBIE y100pEHHUS.

®docdop. Haxoxnenwe B mOpuUpoae, CIOCOOBI TMOJy4YEHUs, (PUIUUYECKUE U
xumMuueckue cpoiictBa. ®ochuant u pochun. Oxcuasl hochopa, pochopnas kuciaora
u e€ comu. [Ipumenenue docdopa u ero coenunennii. DochopHbie y100peHUs.

VYrnepon, HaxoIeHUEe B IpUpoie. AIOTponHbie Moaudukanuu. Ou3ndeckue u
XUMUYECKHE CBOMCTBA TMPOCTHIX BEHIECTB, OOpPa30BaHHBIX YyriaepoaoM. OKcui
yrinepoaa(ll), okcun yrinepoaa(lV), yronbpHas kucioTa U €€ coiau. AKTUBUPOBAHHBIN
yroib, ajncopOuusa. dynnepensl, rpadeH, yriaepoaHbie HaHOTPYOku. [IpumeneHue
MPOCTHIX BEMIECTB, 00PAa30BAHHBIX YTIEPOJOM, U €0 COSAMHEHUH.



Kpemunii. Haxoxpaenwe B mnpupoje, cnocoObl MoidydeHus, (U3HUYECKUE U
xumuyeckue cBoMcTBa. Oxcun kpemuusi(IV), KpeMHueBass KUCIOTa, CHIMKATHI.
[Ipumenenue kpemHus 1 ero coequHeHui. CTeKI0, ero NoJiydeHue, BUIbl CTEKIIA.

[Tomoxenne MmerawioB B llepmoamyeckonl cHCTEME XHMUYECKHX DSJIEMEHTOB.
OCOOEHHOCTH CTPOCHUS DJICKTPOHHBIX O00JIOYEK aToMOB MeTaioB. OoOmue
¢dusnueckue cBorictBa MeTawioB. [I[puMeHeHne MeTawioB B ObITY U TexHUKE. CIliaBbl
METaJIOB.

DNEKTPOXUMUUECKUN Pl HANPsHKEHU MeTamuioB. O0mue crnocoObl MOTyYeHHs
METAJUIOB: THIPOMETAJLTYPIrHs, MTUPOMETAIUTYPIHs, eKTpoMeTamutyprus. [lonstue o
KOppo3un MeTayIoB. CrioCOOBI 3alIUTHl OT KOPPO3UHU.

Oo6mast xapakrepuctuka wmetaiioB [A-rpynnel  Ilepuoanudeckoil cucTembl
XUMHUYECKUX 37eMeHToB. Hatpuii u kanuii: nonydenue, GU3NUECKUE U XUMUYECKUE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUMN.

Oo6mas xapaktepuctuka MertamuioB IIA-rpynmel [lepuonnueckoid cUCTEMBI
XUMHUYECKUX IJIEMEHTOB. Maruuii v Kaibluil: ojiydeHue, Gu3nueckue u XuMUIECKUe
CBOKWCTBa, MPUMEHEHHUE MPOCTHIX BEHIECTB W UX coeAuHeHun. JKECTKOCTh BOIBI H
CHOCOOBI €€ yCTpaHEHHUS!.

AJIOMUHMIL: TIOJly4eHHE, (PU3MYECKHE M XMUMHYECKUE CBOMCTBA, MPUMEHEHUE
MIPOCTOr0 BEILIECTBA U €r0 COEIMHEHN. AM(OTEpHBIE CBOMCTBA OKCUAA U THIPOKCUAA
ATIOMHUHUS, TUAPOKCOKOMIUJIEKCHI aTFOMUHUS.

OO0mast ~ xapakTepucTHKa MeTauioB  mnoOouHblx  noarpynn  (b-rpymm)
[Teprnoan4eckoi CUCTEMBbI XUMUYECKUX 3JIEMEHTOB.

Ou3NYeCKne U XUMHUYECKHE CBOWCTBA XpOMa M €ro coeAuHeHud. OKCHIbI U
ruapokcunsl  xpoma(ll), xpoma(lll) m xpoma(VI). XpomaTsl U aUXpOMATHI, HUX
OKHCIIUTEIIbHBIEC CBOMCTBA. [loyUeHne u npuMeHeHne Xpoma.

du3nyecKkre 1 XMMUYECKHE CBOMCTBA MapraHiia U €ro CoeInHeHu. Baxuenme
coenunenust Mapranna(ll), wmapranna(IV), wapranna(VI) wu wmapranma(VIID).
[TepmaHranat Kanus, ero OKUCIUTEIbLHbIE CBOMCTRA.

duznyeckre M XMMHUYECKHE CBOMCTBA jKelle3a U €ro coequHeHud. OKCUbI,
ruapokcunsl U conu sxeneza(ll) m xenesa(lll). [Tomyuenue u npuMeHeHHE Kene3a U
€ro CIUIaBOB.

Ou3nyecKne U XUMHUYECKHE CBOMCTBA Meau W €€ coenuHeHuil. [lomyuyeHue u
MPUMEHEHUE MEIU U € COeUHEHUM.

[Munuk: mnonydeHue, ¢GU3MUECKME W XHUMHYECKHUE CBoicTBa. AmdoTrepHbie
CBOMCTBA OKCHJA U THAPOKCHAA LUHKA, THJIPOKCOKOMIUIEKCH LHMHKA. [IpuMeHeHue
IUHKA U €r0 COeINHECHUH.

DKCIepUMEHTaIbHBIE METOIbI U3YUEHHUSI BEIIECTB U X MPEBpAIllCHUN: U3yUeHUE
00pa3IoB HEMETalIoB, ropeHue cepul, ¢ocdopa, keneza, MarHusi B KHUCIOPOJIE,
M3ydyeHHe KoJuleKuuu «Meramibl W CIUIaBbl», B3aUMOJCHCTBHE IIETOYHBIX U
IIEJIOYHO3EMENBHBIX ~ METAUIOB ¢ BOJOM  (BO3MOXHO  MCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), B3aUMOJCHCTBUE ILIMHKA M eje3a C PacTBOpaMHU KHUCIOT U
IeJI0Yel, KAYECTBEHHbIE PEaKIMM Ha HEOPTaHMYECKUE aHMOHBI, KATUOH BOJIOPOJA U
KaTHUOHBI METAJJIOB, B3aUMOJICUCTBUE TUAPOKCUIOB aTFOMUHUS U IIMHKA C paCTBOPAMH
KUCJIOT W IIEJ0Yell, pelieHrne 3KCIePUMEHTAIbHbBIX 3a7a4 Mo TemaM «l ajloreHbn,
«Cepa u e€ coenuHeHus», «A30T U pochop u UxX coenuHeHUs», «MeTamibl TIaBHBIX
MOATPYMIDY, «MeTasibl MOOOYHBIX TTOATPYIII.



XuMHS U 5KU3Hb.

Ponb xumun B oOecniedeH yCTOMYMBOTO pa3BUTHs desnoBeuecTBa. [lonsTHe o
Hay4YHBbIX METOJaxX MO3HAHUSI M METOJO0JIOTMM HAy4YHOIro ucciefnoBaHus. HayuHbie
OPUHIMIBI OpPTraHU3alMid XMUMHYECKOro Mpou3BOJIcTBA. [IpoMbllIeHHBIE CIIOCOObBI
MOJIy4eHHs] Ba)KHEHIIUX BEHIECTB (HAa MpUMEpEe MPOU3BOJICTBA aMMHaKa, CEpHOM
KHUCIIOTHI, MeTaHoJa). [IpoMblliuieHHbIE COCOOBI TOJMYYEeHHs] METaUIOB U CILIABOB.
XUMHUYECKOE 3arpsA3HEHHUE OKPYXKAIOIIEH Cpelbl M €ro mociencrsus. Ponp xumuum B
00eCcrieYeHUN IHEPreTHYECKON 0€30MacHOCTH.

Xumuss ©  300pOBbE  4YelnoBeka. JlekapcTBeHHble  cpenctBa. IIpaBuiia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUN MEIULIVHBI.

XWMHS TIMIIA: OCHOBHBIE KOMITOHEHTHI, THUIIEBBIE 100aBku. Ponb xumuu B
o0ecreyeHny NUIIeBOil 0€30MMacCHOCTH.

Kocmernueckue u mnappromepHsle cpenactBa. beitoBas xumus. [lpaBuna
0€30MacHOr0 MCMOIB30BAHMS MPENapaTOB OBITOBOM XMMHUHU B TOBCETHEBHOMN KU3HHU.

XUMHSIT B CTPOUTENILCTBE: BAXKHEWINIME CTPOUTEIbHBIE MaTepuaibl (IIEMEHT,
OeTOoH).

Xumusi B CEIbCKOM X03sicTBe. OpraHuveckue U MUHEPAJbHbIC YIOOPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHUallbl, KPACKH, CTEKJIO, KepamHKa.
Marepuainel ais 31eKTpoHuKd. HanoTexHomoruu.

Pacuérnrie 3agaun.

Pacuétpl: Maccel BemiecTBa WM 00bEMA Ta30B IO H3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMHU BEIIECTB, MACCHI
(oOBéMa, KONMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO W3 BEILIECTB UMEET
MpUMecH, Macchl (00BEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTa PEAKIIUM, €CJIM OJTHO U3
BEIIECTB JAHO B BHJIE PACTBOpPA C OMPEIACIEHHOW MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO
BEILIECTBA, MACCOBOM JIOJM U MOJISIPHOW KOHIIEHTpAI[MX BEUIECTBA B PacTBOPE, JIOJIH
BBIX0/1a MMPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzauus MeXnpeaIMeTHbIX CBSI3€H MpU W3YYEHUHU OOIIEeW U HEOPraHMYECKOU
xuMud B 11 kacce oCcylecTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHBIX TOHSTUN, TaK U TOHATUMA, TPUHATHIX B OTJICJIbHBIX MPEIMETaX €CTECTBEHHO-
HAY4YHOTO IIUKJIA.

OOmue eCTeCTBeHHO-HAy4YHbIE TOHATHS: SIBJICHUE, HAy4YHbIA (hakT, THUIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHUHTE3, Kiaccu(ukaius, NEePUOJAUYHOCTh, HAOIIOJCHUE,
U3MEpPEHUE, IKCIEPUMEHT, MOJIEIb, MOJICJIUPOBAHUE.

@uznka: MaTepusi, MUKPOMUDP, MAaKpOMHpP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH,
WOH, M30TOMbI, PaJMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUECKUN YpPOBEHb, BEIIECTBO,
Teno, O00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, HJCaIbHBIN ra3, (U3NYECKUe
BEJIMYMHBI, €AMHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHu3M, dKocHucTema, omocdepa, MeTaboIM3M, MaKpo- U
MUKPOAJIEMEHTBI, OCJIKH, >KHUPBI, YIJIEBOJbI, HYKJICHMHOBBIE KHCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U TOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpasibl, TOPHBIE IMOPOJBI, IMOJE3HBIE HMCKOIMAeMble, TOILUIMBO,
peCypChI.

TexHoyorusl: XUMHUYECKAs] MPOMBIIUIEHHOCTh, METAJUTyprusi, CTPOUTEIbHBIE
MaTepualibl, CEIbCKOXO35UCTBEHHOE MPOU3BOJACTBO, IUILEBAs MPOMBIIUICHHOCTD,



(apmalieBTHUYECKAsT MPOMBILUIEHHOCTb, IMPOU3BOJCTBO KOCMETHUECKHUX IPENaparos,
IIPOU3BOJCTBO KOHCTPYKLIIMOHHBIX MAaTE€pUaJIOB, 3JIEKTPOHHAs IPOMBIIUICHHOCTD,
HAaHOTEXHOJIOTHH.

I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHNHU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTtBeTcTBUM € CHCTEMHO-AECATEIBHOCTHBIM MOAXOAOM B CTPYKTYypeE
JUYHOCTHBIX PE3YJbTaTOB OCBOCHHUS MpeaMeTa « XUMHUSD Ha YPOBHE CPEIHETO 0OIIEro
o0pa3oBaHMs BBIICIEHBI CIACAYIOIMNE COCTABIISIONIME: OCO3HAHUE OOYyJarOUTUMUCS
POCCHUIMCKON  Tpa)XXJAaHCKOM  WJICHTHUYHOCTH; TOTOBHOCTh K  CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH UM CaMOOIIPECIICHUIO; HaJIM4he MOTHBAIMM K OOy4YCHHIO;
TOTOBHOCTh M CIIOCOOHOCTH OOyYaroluxcsi PYKOBOACTBOBAThCS MPUHSATHIMU B
oOlllecTBE MpaBWJIaMd W  HOpMamMH  TIOBEACHUS; HaJIMYKME IPABOCO3HAHMS,
AKOJIOTHYECKOHN KYJIBTYPBI; CIIOCOOHOCTh CTABUTH 11U U CTPOUTH )KU3HCHHBIC TUIAHBI.
JIN4HOCTHBIE  pe3yJIbTaThbl  OCBOCHUS  NOpeaMera «XUMHUSD»  OTPAKaAKOT
c(hOpPMHUPOBAHHOCTh OTBITA IIO3HABATEILHOW M MPAKTHUYECCKON JIEATEIBHOCTH
00yJaromMXcsl B MPoIIeCCe pean3alui 00pa30BaTeIbHOM IS TEIFHOCTH.

JIN4HOCTHBIE  pE3yJIbTaThl  OCBOCHUS  HOpeaMera «XUMHUSD»  OTPAKaKOT
c(hOpPMHUPOBAHHOCTh OMBITA IIO3HABATEIBHOM M MPAKTHUYECKOM JIESITEIHHOCTH
00yyaromMXxcs B MPOIECCe peain3aluu 00pa3oBaTeIbHON AEATEILHOCTH, B TOM YHUCIIE
B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMSA:

OCO3HaHUS OOYYAIOIUMHCS CBOMX KOHCTHUTYIIMOHHBIX TpaB U OO0sS3aHHOCTEH,
YBaXXCHUS K 3aKOHY Y IMPABOMOPSIKY;

MPEACTABJICHUSI O COLMAIBbHBIX HOpPMax MW MpaBUaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIHBHOCTH MPU CO3IaHUU YUEOHBIX
IIPOCKTOB, PEIICHUN y4YCOHBIX W IMO3HABATEIBHBIX 3aJay, BHIIOJHCHUU XUMHYECKHUX
3KCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TNPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY |
apTyYMEHTBI JPYTUX IIPU aHAJIU3€ PAa3TMYHBIX BUJIOB YICOHOU NESITEIHHOCTH;

2) IaTPHOTHUYECKOI0 BOCIIMTAHUSA:

IIECHHOCTHOTO OTHOIIEHHWS K HCTOPUYECKOMY M HAYYHOMY HaCJIEIHIO
OT€YECTBECHHON XMMUM;

YBOXEHUS K TIPOIECCYy TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUUYECKOTO
MPUWIOKEHUSI XUMHH, OCO3HAHUS TOrO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUTMTEIBHBIX ~ HAONIOACHUM,  KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  ITOHCKOB,
MIOCTOSIHHOTO TPYJa YYEHBIX U TTPAKTUKOB;

MHTEpPECA U MO3HABATEIbHBIX MOTUBOB B MOJYYCHUH W TMOCICIYIOUIEM aHAJIN3E
nH(pOpMAITUHU O MIEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPAaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO TTIOBEACHUS;



CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3AHHBIE C XMUMUYECKUMU SBICHUSIMU, U
[IPUHUMATh OCO3HAHHBIE pPELICHUs, OPUCHTUPYICh HA MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IOBEJICHHE W TIOCTYNKM CBOMX TOBApHILEU C
IIO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM U C YYETOM OCO3HAHUS IOCIEACTBUU
IIOCTYIIKOB;

4) popMupoBaHuA KYyJIbTYPbI 310POBbS:

NOHMMaHHs IIEHHOCTEH 310poBoro W  Oe3omacHoro oOpa3a  JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY (pU3MUecKOMy WU
IICUXWYECKOMY 3710POBBIO;

COOJIOJIEHUsT TpaBWJ OE30MacHOTO OOpalieHusi ¢ BemecTBaMH B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYJIOBOM JEATEIBLHOCTH;

NOHUMAaHUS HEHHOCTH NPABWJI HHIMBUIYAIbHOTO U KOJJIEKTUBHOTO 0€30MacHOr0o
IIOBEJICHUS B CUTYyaLUAX, yTPOXKAIOIIKX 30POBBIO U )KU3HHU JIIOIEH;

OCO3HAHUS TOCJEJICTBUM U HENPUATUS BPEIHBIX MPHUBBIUEK (yHOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCHIUTAHUS:

KOMMYHUKATUBHON KOMIIETEHTHOCTHU B y4eOHO-HCCIIE0BATENbCKON
JESITeIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOUN U JPYTUX BUAAX AEATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE y4acTHE B PELICHUH IIPAKTUYECKUX 3a/1a4 COLIUAIBHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YUYEHHUIO MPOQECCUil pa3IMyHOro poja, B TOM
YHUCJIE HA OCHOBE ITPUMEHEHUS NTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBOKEHHUS K TPYLY, JHOIAM TPyAa U pe3yibTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTHU K  OCO3HAHHOMY  BbIOOPY  WHIUBUAYaJbHOW  TpPAaEKTOPHUH
oOpa3zoBaHusl, Oyayieil npodeccur M peann3alud COOCTBEHHBIX KU3HEHHBIX MJIAHOB
C y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIHOCOOHOCTEH K XHMMHMH, HMHTEPECOB U
MOTpeOHOCTEH 001IeCcTBa;

6) 3K0J10rMYecKOro BOCIIUTAHUS:

HKOJIOTUYECKH LEJIeCO00pa3HOr0 OTHOIICHHS K MPUPOJAE KaK HCTOYHHUKY
CYILIECTBOBAaHMS )KM3HU Ha 3EMIIE;

NOHUMAaHUsl TIJ00ANbHOTO XapakTepa OJKOJOTMYECKUX MpoOieM, BIUSHUSA
SKOHOMMYECKHX IPOLIECCOB HA COCTOSIHUE NTPUPOIHON U COLMAIIBHOW CPELBI;

OCO3HaHUSI HEOOXOAUMOCTH HCIOJB30BAaHUS TOCTHXKEHUN XUMHUH JUIS PELIeHUs
BOITPOCOB PALMOHAIBHOTO ITPUPOIOIIOIb30BAHU;

AKTUBHOTO HEIPUATUS ACUCTBUN, IIPUHOCSIIUX BPEA OKPYKAIOLIEH MPUPOIHOU
cpene, yMEHHUsl TPOrHO3MPOBATh HEOJATONMPUATHBIE 3KOJIOTMYECKUE TMOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILATh UX;

HaJW4usl Pa3BUTOTO HKOJOTMYECKOTO MBILUIEHUS, JKOJOTHYECKON KYJIbTYPBI,
OIBITA IEATEIIBHOCTH JKOJIOTMYECKON HAIIPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
UMU B [TIO3HABATEJIbHONW, KOMMYHUKATUBHON U COLIMAJIBHOM MPAKTHUKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOATH UICO0JIOTHH XeMO(hoOuH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33pPEHUsA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKU U
OOLIECTBEHHOM MPAKTUKH;



NOHMMaHUS clielU(UKN XUMUH KaK HayKu, OCO3HaHUs €€ posii B (POpMUPOBAHUU
palMOHAJIBHOIO HAYyYHOTO MBILIUIEHHS, CO3JAaHMM LEJIOCTHOIO MPEACTABIECHUs 00
OKpY’KaloIlleM MUPE KaK O €IMHCTBE MPHUPOJABI U YEIOBEKA, B MO3HAHUHA IPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHU IPOo0JIEM COXPAHEHHSI IPUPOIHOTO PABHOBECUS;

yOeKAEHHOCTH B 0COOOW 3HAUMMOCTH XUMUH JJIsi COBPEMEHHOM ITUBUIIM3AINH: B
e€ T'YMaHUCTHYECKOM HAIPaBJIEHHOCTH M Ba)XHOM pOJU B CO3/IaHUU HOBOW 0a3bl
MaTepuaibHON KyJbTYPhl, B PELICHUH IN100AJIbHBIX NMPOOJIEM YCTOMUMBOIO pa3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, DHEPr€TUYECKOW, IMIIEBOM M  3KOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, 00ECIIEYCHUH YCIOBUI YCHEIIHOTO TpyAa U
HKOJIOTMYECKU KOM(OPTHOM KU3HU KaXJA0Tr0 WieHa O0IIEeCTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: IIOHUMAaHUs CYIIHOCTH METOA0B IIO3HAHU,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU HCHOJIb30BaTh IMOTydacMble
3HAHUS ISl aHAIN3a U OOBSICHEHUS SIBJICHUI OKPYIKAIOIIEr0 MUPA U MIPOUCXOISAIINX B
HEM W3MEHEHUW, YMEHHs Jenarb 0OOCHOBAHHBIE 3aKJIIOYEHHS HA OCHOBE HAyYHBIX
(paKTOB M UMEIOIMXCSI TAaHHBIX C LIEJIbIO OJYUYEHUS TOCTOBEPHBIX BHIBOJIOB;

CHIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS ISl PEIICHUs
po0JIEM B peaJIbHBIX KU3HEHHBIX CUTYALIMSIX;

UHTEpeca K ITI03HAHUIO, UCCIIE0BATEIbCKOMN NEATEIIbHOCTH;

TOTOBHOCTHU M CIHOCOOHOCTM K  HENpPEephIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAHMW 10 XHMHU B
COOTBETCTBUM C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJa B pPa3IUyHBIX chepax mnpodeccHoHaIbHOU
NEATENBHOCTH.

METAITPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOEHHUS IPOrpamMMbl [0 XMMHH Ha YpPOBHE
CpenHero oomero oopa3oBaHus BKIIOYAIOT:

3HAYMMBIE TUISL bopmMHUpoBaHUS MHPOBO33pPEHNUS oOyyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE TOHATHS, OTPAXKAIOIINE
LEJIOCTHOCTh HAYyYHOW KAapTUHBI MuUpa U crneuuduKy METOJOB IIO3HaHU,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, DHEPIUs, SBIICHHE,
MpollecC, CUCTEMA, HAay4HbIA (PaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeA0BaHNE, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHble Y4yeOHble JeWCTBHUS (NO3HABATENbHbIE, KOMMYHUKATHBHBIE,
peryisiTuBHbIE), oOecrneunBatonue GopMupoBaHue GyHKIUOHATBHOM IPAMOTHOCTH U
COLIMAJIbHOM KOMIETEHIIMH 00y4aroInXCs;

CHOCOOHOCTh OOYYAIOIIMUXCSl MCIIOJIb30BaTh OCBOEHHBIE MEXKIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE YUEOHbIE JeMCTBHS B MO3HABATEIHHOMN
U COIMAIIBHOW MPAKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIAJCHHE  YHUBEPCAIbHBIMU
y4eOHBIMU NTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEHCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA
1) 6a30Bble JJorNYecKue AeiiCTBUSI:



CaMOCTOSITEJILHO bopMyIupoBaThH 17} aKTyaJIN3UPOBATh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNU JESITEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

UCIIOJB30BaTh IMPU OCBOCHUU 3HAHUW MPUEMBI JIOTUUECKOTO MBIIUICHUS:
BBIJICIATh XapaKTepHbIC MPU3HAKH TOHITUM W YCTAaHABIMBaTh KX B3aWMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIIUE IMOHATHUS JUIsl OOBSICHEHUS OTAENbHBIX (PAKTOB U
SIBJICHU;

BBEIOMPATh OCHOBAHUS M KPUTEPUU I KJIACCU(PHUKAIIMN BEUIECTB U XUMHUUYECKHUX
peaKLui;

YCTaHaBJIMBATh  MPUYUHHO-CIEACTBEHHBIE  CBSI3M  MEXAY  M3y4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKJICHHS (MHIYKTUBHBIC, 1€TyKTUBHBIE, IO aHAJIOTUH),
BBISBJISIT 3aKOHOMEPHOCTH U TPOTUBOPEUYUSI B PaCCMATPUBAEMBIX SBJICHUSX,
(bOpMyIMPOBATH BHIBOJIBI U 3aKITIOUYEHUS;

MPUMEHSTh B MPOLECCE IO3HAHUS HCMOJIb3YEMbIE B XUMHUU CHMBOJIHYECKHE
(3HaKOBBIE) MOJIENIU, MPEOOPa30BLIBATh MO/JICIbHBIE MPEACTABICHUS — XUMHUYECKUN
3HaK (CHUMBOJI) DJIEMEHTA, XUMHUUYECcKas opMmyJsia, ypaBHEHUE XUMHUUECKON peaKiuu —
IpU  pEHIEHWH YYEOHBIX TMO3HABATENIBHBIX M MPAKTUYECKUX 3ajlad, MPUMEHSTh
Ha3BaHHbIC MOJEIbHBIE TPEACTABICHUS [JIsl BBIABICHUS XapaKTEPHBIX MNPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIe HCCIEA0BATENbCKHUE AeiiCTBHS:

BJIAJICTh OCHOBAMHU METOJOB HAy4YHOTO I[I0O3HAHUSA BEUIECTB U XHUMHYECKHUX
peaKLui;

dbopMyUpOBaTH 1NN U 3a/1a4d UCCIIEAOBAHMS, UCTIOIB30BaTh MOCTABIICHHbBIE U
CaMOCTOSITENIbHO C(hOPMYJIMPOBAHHBIE BOMIPOCHI B KAUYECTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBI JJ1s1 (GOPMUPOBAHUS TUIOTE3bI IO MTPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYKJICHUU;

BJIAJICTh HABbIKAMM  CaMOCTOSITEIbHOTO  IUIAHUPOBAHUS W NPOBEACHUS
YYEHMUYECKUX DKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHsI HAOJIONATh 3a XOJ0M
MpoIecca, CaMOCTOSITEIbHO TMPOTHO3UPOBATh €ro  pe3ysbrar, (HOpMyIUpOBaTh
0000IIIEHNST U BBIBOJIBI OTHOCHUTEJIHHO JTOCTOBEPHOCTH PE3YIHTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOM  WCCIENOBATEILCKOW U TPOSKTHOU
JeSTeTLHOCTH, TPOSIBIISATh CIIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIBHOMY TTOWCKY
METOJIOB pEIICHUs TMPAKTUYECKUX 3a7ad, MNPUMEHCHHUIO Pa3JIMYHbIX METOJ/OB
MO3HAHUS.

3) pa6ora ¢ unopmanueii:

OPUEHTUPOBATHCSA B PA3IUYHBIX UCTOUHMKAX MHGOpMaALUU (HAyYHO-TIOMYJIsIpHast
JTUTEpaTypa XUMHUYECKOTO COJACpIKaHUs, CIIPABOYHBIE MTOCOOUs, pecypchl MHTEepHeTa),
aHaJM3UpoBaTh MH(OOPMALMIO PA3UYHBIX BUJAOB HW  (QOopM MpeacTaBiICHUS,
KPUTHYECKHU OIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

dbopMyIHUpOBaTh 3aMPOCHl U TMPUMEHSATH PA3JIUYHBIE METOJbI MPU TIOWCKE M
orbope wHpOpMAMKH, HEOOXOAUMOW /IS  BBINOJMHEHHS  y4eOHBIX  3aaad
OIIPEIIEIIEHHOIO TUIIA;



npuoOpeTaTh  ONBIT  HMCHOJIb30BAaHUS  MH(OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH U PA3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (HOpMY MpeACTaBiIeHUsT HHPOPMALIUU
(cxeMbl, TpaduKH, JUarpaMmbl, TaOJHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KaUECTBE CPEACTBA MpU pabOTe ¢ XUMHUYECKOU
UHpOpMaMeil: IPUMEHITh MEXIPEAMETHbIE ((PU3NUECKUE U MATEMAaTUUECKUE) 3HAKU
U CUMBOJIBL, (POpMYJIbI, a0OpEBUATYpPbl, HOMEHKIATYPY;

HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HAI'TIAAHOCTH.

KOMMYHI/IKaTl/IBHbIe YHuUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOW TEMbI B X0 TUAJIOTa WU/UITN
JIMCKYCCHUH, BBICKA3bIBaTh UJeH, (OPMYJIUPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIIHBHO
BBITIOJTHEHUS MPEITIOKEHHOM 3a1a4u;

BBICTYNIATh C IIPE3CHTALMEH pPE3yJIbTaTOB II03HABATEJIBHON JESATEIBHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHUKAMH IPHU BBINOJHEHUU
XUMHUYECKOTO SKCHEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, pealu3alliil YYeOHOIro MpoeKTa, U (OpMYyJIUPOBaTh BBIBOJIBI I10
pe3yibpTaTaM IMPOBEACHHBIX HCCIEAOBAHUM ITyTEM COTJIACOBAHUS IO3UIMN B XOZE
oOCyXJeHUsI 1 0OMEHAa MHEHUSIMU.

PeryiasiTuBHbIE YHHBEpPCAIbHbIE Y4eOHbIE 1eiICTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBaTb U OCYIUECTBIISITH CBOK  I103HABATEIbHYIO
JeSTeNbHOCTh, OMNpeaeNsis e IeMun W 3aJadd, KOHTPOJIHpPOBaTh MU TIO Mepe
HEOOXOJAMMOCTH  KOPPEKTHUPOBATH  MPEIJIaraéMblii  aJrOPUTM  JAEUCTBUU  NpuU
BHIMIOJTHEHUH y4YeOHBIX W  MCCIEJOBATEIbCKUX 3a/ay, BHIOMpaTh HanboIee
3¢ (PeKTUBHBIN CITOCOO UX PEIICHHS ¢ YYETOM MOTYUYEHUSI HOBBIX 3HAHUN O BEIIeCTBax
U XUMUYECKUX PEaKLUsX;

OCYLIECTBIATh CAMOKOHTPOJb JEATEIBHOCTM HA OCHOBE CaMOaHaIW3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHMSI MPOTPaMMbI MO XUMHUHU Ha YIIIyOJIEHHOM
YpPOBHE Ha ypOBHE CpeAHero oluiero oOpa3oBaHMs BKIIOYAIOT ClieUPUUYECKUE AJis
y4eOHOTO mpeameTa «XUMUsS» Hay4dHble 3HAHUS, YMEHUS U CIOCOObI NEHCTBUN MO
OCBOCHUIO, MHTEpPIpPETAlMU M TMPeoOpa30oBaHHUIO 3HAHUM, BHUIBI JEATEIBHOCTH IO
MOJIyYEHUI0O HOBOTO 3HAaHWA M TPUMEHEHHIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTyallUsX, & TAaKKE€ B PEANbHBIX JKU3HEHHBIX CUTyallUsX, CBA3AHHBIX C XUMHUEH. B
IpOrpaMMe MO XMMHH MPEIMETHBIE PE3YJIbTATHI PEACTABICHBI 10 TOJIaM HU3yUYEHUSI.

10 KITACC
[IpeameTHbIE pe3yIbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMus» OTPaKaroT:



c()OPMUPOBAHHOCTb NPEICTABICHUN: O MECTE U 3HAYEHUHM OPTaHUYECKON XUMUU
B CHCTEME €CTECTBEHHBIX HayK U €€ pojid B O00ECHEYEHHWH YCTOWYMBOIO PA3BUTHUS
YeJIOBEUECTBA B PEIICHUHM MPOOJIEM HSKOJIOTHYECKOM, HIHEPreTUYECKON W TMHINECBOU
0€30MacHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JIaHWM HOBBIX MaTEpPHAIOB, HOBBIX
HMCTOYHUKOB HHEPrUHM, B OOECHEUYCHHUU PAIMOHAIBHOTO MPHUPOAONOIB30BaHUsA, B
(opMUPOBaHNN MUPOBO33PEHUS U OOIIEH KyIbTYphl YEJIOBEKA, a TAKIKE DKOJIOTHUECKU
00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U PUPOIHON CPELIE;

BJIAJCHUE  CUCTEMOM  XMMHYECKMX  3HAaHUWA,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAral0IINE MOHATHS — XUMUYECKUWA 3JIEMEHT, aTOM, PO M 3JIEKTPOHHAS
00oJi0uKa aToMa, S-, p-, d-aTOMHbIE OpOUTANIM, OCHOBHOE U BO30YKJIEHHOE COCTOSIHUSA
aToMa, TUOpUIM3aLUs AaTOMHBIX OpOWTaled, HOH, MOJEKYJa, BaJEHTHOCTb,
ANEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBA3b, MOJb, MOJISIPHAS
Macca, MOJISIpHBIM 00BEM, YIIIEpOJHBIA CKeJeT, (yHKIMOHANbHAS TPYIIa, paguKa,
CTPYKTYpHBbIE (opMysbl (pa3BEPHYTHIE, COKpAIUEHHBIE, CKEJIETHBIE), H30MEpUs
CTPYKTypHass ¥ THPOCTPAHCTBEHHas (F€OMETpHYEcKas, ONTHYECKasi), H30MEpHI,
TOMOJIOTUYECKANA pAJ, TOMOJIOTH, YTJIEBOAOPOJBI, KHCIOPOA- W a30TCOAEpIKaIue
OpraHUYeCKUE  COEJUHEHUs, MOHOMEp,  IOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEUHEHUS; TEOPHH, 3aKOHBI (repuoanyeckuii 3akon JI. U.
MenpaeneeBa, Teopus CTpOCHHsSI opraHuueckux BemecTB A. M. bytnepoBa, 3akoH
COXpPAHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUsS M IIPEBPALLCHUSI DHEPIUU IpHU
XUMHUYECKUX  pEeaklMsAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH  SA3BIK  XUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIeKAIIMEe B OCHOBE IOHMMAaHUS NPUYMHHOCTH H
CUCTEMHOCTH XHMHUYECKHX SBJICHHI; MPEICTABICHUS O MEXaHU3Max XHMHYECKUX
peakuuii, TEpMOJMHAMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSX MX IMPOTEKaHUs, O
B3aMMHOM BJIMSHUM AaTOMOB M Tpylnn aTOMOB B MOJEKyJaX (MHIYKTUBHBIA U
Me30MepHBI 3¢ dekTsl, opueHtanTsl [ u Il pona); dakTomoruueckue CBEACHHUS O
CBOMCTBax, COCTaBe, IMOJIYYEHUH M OE30MaCHOM HCIOJIb30BAHUM Ba)KHEUIINX
OpraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKON NEATETbHOCTH YeJIOBEKa, OOLIMX
HAy4YHBIX [PUHLUIIAX XHMHYECKOrO IPOM3BOACTBA (HA IpUMEpPE MPOU3BOJCTBA
METaHoJIa, IepepadoTKu HedTH);

c(OPMHPOBAHHOCTh YMEHHUM: BBISIBIATh XapaKTEPHbIE TPU3HAKUA TOHATHMH,
yCTaHaBJIMBaTh HMX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOLIME IOHATUS INpHU
ONMCAaHNUH COCTaBA, CTPOCHHS U CBOMCTB OPraHUYECKUX COCTUHECHUM;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJMKY JJIi COCTaBJIEHHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (OPMYIJ OPraHMYECKUX
BEIIIECTB;

COCTABJISITh YPAaBHEHUSI XMMHUYECKHX PEAKLUMd M paCKpbIBaTh HX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuuii MIOCPEJICTBOM COCTAaBJICHUS
AJIEKTPOHHOTO OajaHca 3TUX PeaKIHi, peakunii HOHHOrOo OOMeHa MyTEM COCTAaBJICHUS
UX MOJHBIX U COKPAILIEHHBIX HOHHBIX YPABHEHUH;

M3rOTaBIMBATh MOJAENIA MOJIEKYJ OPTraHMYECKUX BEIECTB JJIsi MIUTFOCTPALIMHM HX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

C()OPMUPOBAHHOCTb YMEHMH: YCTAaHABIMBATh IPHUHAJIEKHOCTh H3YUYEHHBIX
OpPraHUYECKUX BEIIECTB M0 UX COCTaBY M CTPOCHUIO K OMPEACIEHHOMY KIIacCy/TpyIine
COEIMHEHMI, JaBaTh UM Ha3BaHuUs Mo cuctematuueckoil HomeHkiartype (IUPAC) u



IPUBOJUTH TPUBUAIBHBIC HA3BAaHUS ISl OTACIBHBIX INPEIACTABUTEICH OPraHUYECKHUX
BEIIECTB (ITWIEH, AaleTWJEeH, TOIyoJ, TJHUIEPUH, OSTUJIIEHIJMKOJb, (EeHOI,
(dopManbaerua, ameraibAeTHA, aleToH, MypaBbHHAas KHCJIOTA, YKCYyCHas KHCJIOTa,
CTEapUHOBAsI, OJICMHOBAs, NAJbMUTHHOBAS KHUCJIOTHI, TJWLHH, AJaHWUH, MaJbTO3a,
GpyKTO3a, aHUIWH, TUBUHUI, U30IMIPEH, XJIOPOTPEH, CTUPOI U JIPYTHE);

C(OPMUPOBAHHOCTb ~yMEHMSI  ONPENENATh BUJ XUMUYECKOW CBSA3M B
OpPraHUYECKUX COCAUHEHMSIX (KOBAJICHTHAsI U MOHHAS CBSI3b, G- U TT-CBSI3b, BOJOPOAHAS
CBSI3b);

COPMUPOBAHHOCTh YMEHHUS TPUMEHATh TOJIOKEHUS TEOpUU  CTPOCHUS
opranuueckux BemecTB A. M. bytiepoBa aisi OObSICHEHHS 3aBHUCHUMOCTH CBOICTB
BEIIECTB OT UX COCTaBa U CTPOECHUS;

c()OpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh COCTAB, CTPOCHHE, PUZNUECKUE U
XUMHAYECKHE  CBOMCTBA  THUNHUYHBIX  NPEACTABUTENICEH  PAa3IMYHBIX  KJIACCOB
OPTraHUYECKUX BEHIECTB: AJIKAHOB, LUKIIOAJKAHOB, AJIKEHOB, AJIKAJIWECHOB, AJKUHOB,
apoOMaTHYECKUX YIJIEBOJOPOJOB, CIHPTOB, aJbAETUIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX M CIOXHBIX 3(PHUPOB, MKUPOB, HUTPOCOECIWHEHUN U AMHHOB,
AMUHOKHUCIIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, Y- U MOJHCAXapPUAOB), UIUTFOCTPUPOBATH
TEHETUYECKYI0 CBSA3b MEXAY HUMH YPABHECHUSMHU COOTBETCTBYIOIIUX XHWMHYECKHUX
pEeaKLHii C NCIONBb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OpMUPOBAHHOCTb YMEHUS MMOATBEPKIaTh HA KOHKPETHBIX IPUMEpaxX XapaKTep
3aBHCHUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTraHMYECKUX COETMHEHUIN OT KPaTHOCTH U
TUIa KOBAJIEHTHOM CBS3M (G- U T-CBSA3H), B3AMMHOTI'O BIIMSHHSI aTOMOB U TPYIIIT aTOMOB
B MOJIEKYJIAX;

C()OPMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh MCTOUYHUKH YTIEBOJOPOAHOIO
ChIpbs (HE(PTh, TPUPOAHBINA Ta3, YroJib), CIIOCOOBI €ro nepepadoTKH U MPAKTUYECKOe
IpUMEHEHHUE MPOAYKTOB NepepadoTKy;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O €CTECTBEHHO-HAYYHbIX
METOAaX MO3HaHUS — HAOJIIOJEHUHU, WU3MEPEHHH, MOJICTUPOBAHHH, SKCIIEPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHHUS IPUMEHSTH 3TH 3HAHUS;

C()OPMUPOBAHHOCTh YMEHUSI NMPHUMEHATh OCHOBHBIE OIEpaIlMM MbICIUTEIbHON
JESTeIbHOCTY — aHalu3 U CHHTE3, CpaBHEHHE, OOOOIIeHHe, CUCTeMAaTHU3allMIo,
BBISIBIICHUE NPUYUHHO-CIICICTBEHHBIX CBS3€M — JJISI U3yYEHUS CBOMCTB BEIIECTB U
XUMHAYECKUX PEAKLINN;

c(OpPMHPOBAHHOCTh YMEHHI: BBISBIIATh B3aUMOCBS3b XMMHUYECKHX 3HAHUHA C
MOHATUSIMU U TIPEACTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB i Oojiee
OCO3HAHHOTI'O IOHMMAaHUs CYLIHOCTH MAaTE€pUaJIbHOIO €IMHCTBA MHpPA, MUCIOJIb30BATh
CUCTEMHbIE 3HAHHUA 0 OPraHUYECKOW XMMHUHU ISl OOBSCHEHUS U MPOTHOZUPOBAHUS
SBJIEHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(OpPMUPOBAHHOCTh YMEHUMN: MPOBOJIUTH PACUEThI IO XUMUYECKUM (popmysam u
YPaBHEHHUSAM XMMHUYECKHUX PEAKIUN C UCIOJIb30BaHUEM (PU3MUECKUX BEJIWYUH (Macca,
00BEM  Ta30B, KOJMYECTBO  BEUIECTBA), XapaKTEPHU3YIONIMX  BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: pacy€Thl MO HAXOXKJIECHUIO XUMHUYECKOH (OpMyIIbl
BEILIECTBA IO HM3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKUX D3JIEMEHTOB, MPOIYKTaM
CTOpaHus, TUIOTHOCTH T'a3000pa3HbIX BEIECTB;

c(OpPMUPOBAHHOCTh YMEHUIl: MPOTHO3UPOBATh, AHAIM3UPOBATH M OLIEHUBATH C
MO3UINI 3KOJOTHYECKON O€30MacCHOCTH MOCIEACTBHUS OBITOBOM U MPOU3BOICTBEHHOM



NEeATEeIbHOCTU 4YeJIOBeKa, CBS3aHHOM C TMepepaOOTKOW BEIIECTB, MCIOJIb30BATh
MOJTyYE€HHbIC 3HAHUA Ui MPUHITHS TPAMOTHBIX PEIIEHWH MpoOJeM B CHUTYalMSX,
CBSI3aHHBIX C XMMHUEH;

c(hOpPMHPOBAHHOCTh, YMEHHUMN: CaMOCTOSITEIHHO TUTAHUPOBATH W TPOBOIUTH
XUMUYECKUN IKCIIEPUMEHT (MOTYyUYCHUE U U3YUCHHE CBOMCTB OPraHUYECKUX BEIECTB,
Ka4€CTBEHHBIC peaKkuuu YIJIEBOJOPOJIOB pa3IUYHBIX KJIAaCCOB u
KHCJIOPOJICOJICPKAINX OPTaHUYECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4
[0 PACMO3HABAaHUIO OPraHUYECKUX BEUIECTB) C COOJIFOJICHHEM MPABHII O€30MACHOIO
oOpareHus ¢ BEIIEeCTBAMH W JIA0OPATOPHBIM 000pYyIOBaHHEM, (POPMYITHPOBATH IEITh
UCCIICJIOBAHUSI, TPEJCTABIAT, B pazIUuyHONM (opMe pe3yabTaThl SKCIIEPUMEHTA,
AHAJIM3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUH:

coOJiro1aTh TpaBUJia SKOJOTHMYECKU I1€JIeCO00pa3HOro IOBEACHUS B OBITY M
TPYJAOBOM JI€ATEIBHOCTH B IIENAX COXPAHEHHUSI CBOETO 3JI0POBbS, OKPYXKarOIIEH
MPUPOIHOMN CpeJibl U JOCTUKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHYECKOrO0 JCHCTBHSI Ha JKHUBBIE OpPTraHU3MBbI
ONPEAECTEHHBIX OPTaHUYECKUX BEIIECTB, HOHMMAs cMbICI nokasarens [1/IK;

aHaJIM3UPOBaTh 11€7€CO00Pa3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TIOJIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHMM: OCYIIECTBIATH IICJICHAIIPABICHHBIA  ITOMCK
XUMHUYECKON HMH(pOpMAIUU B Pa3IMYHBIX MCTOYHHMKAX (HayyHas W ydyeOHO-HaydHas
JauTEpaTypa, CpeAcTBa MaccoBoll MHpopMauuu, WHTEpHET M Japyrue), KpUTHYECKH
aHaJM3UPOBaTh XUMUUYECKYI0 MHPOpMAIMIO, TiepepadaThiBaTh €€ U HCIOJIb30BaTh B
COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3a/1auei.

11 KJIACC

[IpenMeTHbIEe pe3ysibTaThl OCBOCHUS Kypca «OOIas U HeOpraHUYeCKass XUMUSDH)
OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUN: O MaTepUaJIbHOM E€IUHCTBE MHUPA,
3aKOHOMEPHOCTSX M TTIO3HABAEMOCTHU SIBJICHUI MPUPO/JIBI, 0 MECTE U 3HAUCHUU XUMUU B
CHUCTEME €CTEeCTBEHHBIX HayK M €€ poJid B OOCCIEYEeHHWH YCTOWYHMBOTO Pa3BUTHS, B
pelIeHu: MpoOJIEM SKOJIOTHYSCKOM, SHEPreTHYSCKOW M IHINEeBOM 0€30MacHOCTH, B
Pa3BUTUM MEIUIMHBI, CO3IaHUM HOBBIX MAaTEpPHaJIOB, HOBBIX MUCTOYHUKOB DHEPTHUH, B
obecrieueHun palMOHATIBLHOTO MIPUPOJIONIOIB30BaHUS, B dbopMupoBaHUU
MHUPOBO33pEHUS M OOmIe KyJIbTYphl YEJIOBEKa, a TaKXe OKOJOTUYECKU
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIe;

BIIaJICHUC CHUCTEMOM XUMHYECKHUX 3HAHWH, KoTopast BKJIIOYACT:
OCHOBOTIOJIATAIOIIUE MOHATHS — XUMHUYECKUM AJIEMEHT, aToM, SpO aToma, W30TOIIHI,
JJIEKTpOHHAss o00o0JoYkKa aroma, S-, p-, d-aTOMHBIE OpOWTAIM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHUS aroMma, TUOpHIM3aIisl AaTOMHBIX oOpOuTaned, WOoH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIbHOCTD, CTEIEHb OKUCIIECHUS, XUMUYECKAs
CBsI3b (KOBaJEHTHAs, MOHHAs, MeETaUIMYecKas, BOJOPOAHAs), KpUCTATUYECKas
pemérka, XUMHYECKas peaklus, pacTBOP, DJIEKTPOJUTHI, HEIICKTPOJIUTHI,
AJIEKTPOJIMTHYECKAsT AUCCOIUAIUS, CTEIIEHb JUCCOIMAIMU, BOJOPOIHBINA MOKa3aTelb,
OKHUCJIUTENIb, BOCCTAHOBHUTEIb, TEIJIOBOM 3(PHEKT XMMHYECKOW PEaKIuu, CKOPOCTb
XUMUYECKON peaklny, XUMHUYECKOE€ pPaBHOBECHE; TEOPUM U 3aKOHBI (TEopus
BJICKTPOJIUTUYECKON JUCCOLMAlUM, epruoanyeckni 3akon .M. Menaeneesa, 3akoH



COXpPAaHEHMUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS SHEPrUU IIPU
XUMHYECKUX PEAKIUAX, 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB, 3aKOH JIEMCTBYIOIIMX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS,
JIeXKalye B OCHOBE ITOHMMAHUSA IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUU;
COBPEMEHHBIE MPEJACTABICHUA O CTPOCHHHM BEIIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM W HAIMOJIEKYJISIPHOM YPOBHSX; MPEACTABICHUA O MEXaHU3Max
XUMHYECKUX PEAKLM, TEPMOJAMHAMUYECKUX M KHMHETHYECKHX 3aKOHOMEPHOCTAX HX
IPOTEKAHUSA, O XHMHYECKOM pPAaBHOBECHUH, PACTBOPAaX M JUCIEPCHBIX CHUCTEMAX;
(akTOIOTUYECKUE CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJYyUYEHHUU U O€30MacHOM
UCIOJIb30BAaHUU BaXXHEHIIMX HEOPTaHMYECKHX BEIIECTB B OBITY M MPAKTHYECKOU
JeSTEILHOCTH YEJI0BEKa, OOIIUX HayYHBIX MPUHIIMIIAX XUMUYECKOTO IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHUMU: BBISIBJIATh XapaKTEpHbIC TPU3HAKUA TOHATHH,
YCTaHABJIMBAaTh WX B3aMMOCBSA3b, MCIOJIB30BATh COOTBETCTBYIOLIME NOHATUSA IIPU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX IPEBPALICHUN;

C()OPMUPOBAHHOCTb YMEHHUS HCIOJIb30BaTh XHWMUYECKYI) CHUMBOJIMKY JJIs
cocTaBlieHMs  (QOpMyJl  BEIIECTB W  YPaBHEHUM  XUMHUYECKMX  pPEaKIHi,
cuctematuyeckyto HoMeHkinarypy (IUPAC) u TpuBuaibHble Ha3BaHMS OTIEIbHBIX
BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUS ONPENENSATh BAJIEHTHOCTh U CTENEHb OKHUCICHUS
XUMHUYECKUX JJIEMEHTOB B COEIUHEHMSX, BUJ XUMHUYECKOM CBS3M (KOBaJECHTHAf,
MOHHAas1, METaJUINYEeCKasi, BOAOPOHAS ), TUIl KPUCTAJUIMYECKON PEeIIETKH KOHKPETHOTO
BEILIECTBA;

c(OpPMHPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOMCTB BEILIECTB OT BHJIA
XUMUYECKON CBA3M W THUIA KPUCTAJUIMUECKOW pEemETKA, OOMEHHBIM M JIOHOPHO-
AKIIEITOPHBIA MEXaHU3MbI 00pa30BaHMS KOBAJICHTHOW CBSI3U;

c(OpMUPOBAHHOCTh YMEHHI: KIacCU(PUIUPOBATh: HEOPTaHUUECKHE BEIIECTBA MO
UX COCTaBy, XMMHYECKHE PEaKLUUU IO PANIUYHBIM IMPU3HAKaM (YUCIy U COCTaBy
pearupyromux BEUIeCTB, TEIIOBOMY 3(P(EKTy peakluud, HW3MEHEHUIO CTeleHeu
OKUCJIEHUSI DJIEMEHTOB, OOpaTHMOCTH, YYacTHUIO KaTaiu3aTopa U JpYyTHe);
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPHUU IS KIacCU(PUKAIIMN H3yUaeMBbIX
BEILIECTB U XMMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPBIBATh CMBICI Meproanueckoro 3akona [[. U.
MeHnneneeBa U JEMOHCTPUPOBATH €r0 CUCTEMATU3HPYIOUIYIO, OOBSICHUTENbHYIO HU
IPOTrHOCTHUYECKYIO (PYHKIUU;

c(OpPMUPOBAHHOCTH YMEHHI: XapaKTEpHU30BaATh INEKTPOHHOE CTPOECHUE aTOMOB U
MOHOB XHMMHYECKHX DJIEMEHTOB IEPBOrO—4eTBEPTOro nepuonos Illepumoanueckon
cucrembl [[.MI. MeHneneeBa, WCNONB3ysl TOHATUSA «IHEPTETUUYECKUE YPOBHU,
«IHEPreTUYECKUE TMOAYPOBHU», «S-, p-, d-aTOMHbIE OpOUTAIN», «OCHOBHOE H
BO30Y)X/IEHHOE HHEPreTUYECKUE COCTOSHHUSI aTOMa»; OOBACHATH 3aKOHOMEPHOCTHU
M3MEHEHHSI CBOMCTB XMMMUYECKHX DJJIEMEHTOB M MX COCAMHEHHMM IO IepuoAaM |
rpynnam llepuonnueckon cucremsl [[. 1. MenneneeBa, BajJeHTHbIE BO3MOXKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMSI X AJIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh  YMEHMI:  XapakTepu3oBaTh  (ONHCHIBaTh)  OOIIKE
XUMHYECKUE CBOWMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAATh CYIIECTBOBAHUE
TEHETUYECKOU CBA3U MEXKIy HEOPraHMYECKMMH BELIECTBAMH C IIOMOIIBIO YPAaBHEHUMN
COOTBETCTBYIOIIMX XMMUYECKUX PEAKLINM;



chOPMHPOBAHHOCTh ~ YMEHHUSA  PACKPBIBATH  CYIIHOCTh:  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMI IMOCPEICTBOM COCTAaBJICHHS SJEKTPOHHOro OanaHca
ATUX PEAKIUH; peakuii HOHHOTO OOMEHa TyTEM COCTABJICHHS WX TOJHBIX U
COKpAILICHHBIX VOHHBIX YPaBHEHHI; peakuuin TUIPOJIN3A, peakuin
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THIPOKCOKOMIUIEKCOB [IMHKA U ATFOMHUHHS);

chOPMHPOBAHHOCTh ~ YMEHHUS  OOBSACHATh  3aKOHOMEPHOCTH  MPOTEKaHUS
XUMUYECKUX PEAKIUN C Y4E€TOM HMX DHEPreTHUYECKUX XapaKTePUCTHK, XapakTep
M3MEHEHUSI CKOPOCTH XMMHUYECKOW PEAKIIUU B 3aBHCUMOCTH OT PA3JINYHBIX (PaKTOPOB,
a TaKXKe XapaKTep CMEMIEHUS XUMHYECKOTO PAaBHOBECHS O]l BIUSHHUEM BHEIITHHUX
Bo3aeiicTBui (mpunuumn Jle [laTenne);

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEpU30BATh XUMUYECKUE PEAKIINH, JIeKAIIUE
B OCHOBE IMPOMBIIIUICHHOTO MOJYYEHUs CEpHON KHUCIOThI, aMMHAaKa, OOIME HAy4YHbIE
NPUHIUIIBI ~ XUMHWYECKHX  TPOU3BOJCTB;  II€JIECOOOPA3HOCTh  MPUMEHEHUS
HEOPTaHWYECKUX BEIIECTB B MPOMBINIUICHHOCTH W B OBITY C TOYKHA 3pEHUS
COOTHOIICHHS PUCK-TIOJIB3A;

c(hOpMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUHN O METO/IaX HAy4YHOIO MO3HAHUS
SABIICHUN TIPUPOJBl — HAOIIOACHWE, H3MEpPEHHE, MOJCIMPOBAHHUE, OIKCIICPHUMEHT
(peanmbHBII W MBICIICHHBIN), HCIOJB3YEeMBIX B €CTCCTBEHHBIX HayKaX, yMEHUS
MPUMEHATh 3TH 3HAHWS TPH SKCIECPUMEHTATHBHOM HCCIICIOBAHUU BEIIECTB W IS
OOBSACHEHUS] XUMHUYECKUX SIBJICHHUM, HMEIONIUX MECTO B MPUPOJE, MPAKTHUECKOU
JIeSITETLHOCTH YEJI0BEKa U B IOBCEAHEBHOM JKU3HU;

c(OPMHPOBAHHOCTh, YMEHHUS BBISIBJIATH B3aUMOCBS3h XUMUYECKUX 3HAHHH C
MOHATUSMHU W MPEICTABICHUSIMHA IPYTUX €CTECTBEHHO-HAYYHBIX MTPEAMETOB JIJIs OoJiee
OCO3HAaHHOTO MOHWMAHUS MAaTEPUATILHOTO €IMHCTBA MUDPA;

c(hOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: ¢ MCIOJIb30BAHUEM ITOHATHM
«MaccoBasi IO BEIIECTBA B PAcCTBOPE» W «MOJIIpHAS KOHIIGHTPAIMS»; MAacChl
BEIIeCTBa MU 00BhEMa rasa 1Mo N3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce MM 00BEMY
OJTHOTO M3 YYaCTBYIOIIMX B pEaKIWU BEIIECTB; TEIUIOBOTO Hd(deKTa peakiuy;
3HaYeHUs] BOJOPOJHOTO TOKa3aTelsi PacTBOPOB KUCIOT M IIENOYEH C HM3BECTHOU
CTENEHBIO JAUCCOLUAINN; MACChI (00BEMA, KOTMYECTBA BEIIECTBA) MPOAYKTa PEaKIIUU,
€CJIM OJIHO U3 MCXOJHBIX BEIIECTB JaHO B BUJE PAacTBOpa C OMpeaeIEHHON MacCcOBOil
JI0JIEW pacTBOPEHHOTO BEIIECTBA WJIU JaHO B U30BITKE (MMEET MPUMECH ); 10U BBIX0/1a
MPOIyKTa Peakuu; 00ObEMHBIX OTHOIIICHHH Ira30B;

c(hOpPMHPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIHPHO TUTAHUPOBATH U TPOBOIUTH
XUMUYECKUN IKCTIEPUMEHT (MIPOBEACHUE PEAKIIM MOHHOTO OOMEHa, MOATBEPKICHUE
KauyeCTBEHHOTO COCTaBa HEOPTaHWYECKUX BEIIECTB, OMPEICIIEHUE CPellbl pacTBOPOB
BCIIECTB C TIOMOIIBI0 WHIWKATOPOB, M3YyYCHHE BIIMSHHS Pa3IMYHBIX (DAKTOpOB Ha
CKOPOCTh XHMHYECKON pEaKIMH, pEelIeHHe JKCIePUMEHTANBHBIX 3a7ad M0 TeMaM
«Metammey u «Hemeramnsl») ¢ cobmoneHneM TpaBuil 0€30MacHOr0 OOpaIieHus ¢
BEIECTBAMHU U JIA0OPATOPHBIM 000py10BaHUEM, POPMYITHPOBATH 11€TTh UCCIICIOBAHMSI,
NPEICTABIATh B Pa3iMYHON (opMe pe3ysbTaThl IKCIEPUMEHTa, aHAIM3HPOBATh U
OIICHMBATh UX IOCTOBEPHOCTH;
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MOCY/IO u JTabOpaTOpHBIM OOOpPYJOBaHWEM, OOpaIleHUus C BEIIECTBAMH B
COOTBETCTBHUM C WHCTPYKIMSAMH TI0 BBITIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKHUX
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COOTBETCTBHH C ITOCTABJICHHOMN Y4eOHOU 3a/1auei.
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