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BBeaenue
®daneanpHbIN 3aKk0H OT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit denepanum» (¢
MOCTEAYIOIUMHI U3MEHEHUSIMHU ),
- npuka3 Munmncrepcra oopazoBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413
«O0 yTBepxaeHuu (heaeparbHOro rocy1apcTBEHHOr0 00pa30BaTEeIbHOTO CTaHJapTa CPETHETO
o011ero 06pazoBaHus (C MOCASAYIOIMUMHA U3MEHEHUSIMU );
- npuka3z MunucrepcTBa oopazoBanus 1 Hayku Poccuiickoit @eaepannu ot 31.03.2014 Ne 253
«O06 yrBepxaenun depepanbHOro NepevHs yueOHUKOB, PEKOMEHIYEMBIX K HCIOJIB30BAHUIO TIPU
peaM3alnuy UMEIOLINX FOCyIapCTBEHHYIO aKKPEIUTAII0 00pa30BaTeIbHbIX MPOrpaMM HaYaIbHOTO
0011eT0, OCHOBHOT'O O0IIET0, CPeTHEr0 00IIero 00pa3oBaHus» (C MOCISAYOIUMU U3MEHEHUSIMU );
- [IpumepHas ocHOBHasi oOpa3oBaTeNbHasl IporpaMmma cpeHero ooiero oopazoBaHus,
onobpeHa perenneM (heaepaaTbHOr0 Y4e0HO-METOAMYECKOTO 00hEIMHEHUS TI0 00IIeEMY
o6pasoBanuio (mpoTokoi 3aceaanus ot 28.06.2016 Ne 2/16-3);
- [IporpaMMbl 00111€00pa30BaTENbHBIX YUPEKACHUN IO XUMHUU

- Xumus. 10 knacc. Y4eOHuK. bazoBblii YPOBEHb (aBTop O. C.
["abpuensn). 192 c.
- Xumus. 11 knacc. ba3zoBbrit YPOBEHb. YyeOHuk (aBTOop O.C.

["abpuensn). 224 c.
- [Tonoxenue o paboueil mporpamme o yueOHOMY IpeaAMETY, Kypcy, peanusytomemy GI'OC
000 u ®I'OC COO MBOVY «YymieBuiikas cpeHss HIKOJIay.

1.Ilnannpyembie pe3yabTaTbl OCBOCHHA Y4eOHOI0 peaMeTa
1.1. JIn4yHOCTHBIE pPe3yJabTAThl

JInuHOCTHBIE pe3ybTaThl OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl JOJKHBI OTPaKaTh:
1) poccuiicKyto rpax/1aHCKyI0 UIEHTUYHOCTb, TATPHOTH3M, YBaKEHHE K CBOEMY HapOy, YyBCTBa
OTBETCTBEHHOCTH nepea PoanHo#, TopaoCcTH 3a CBOM Kpaid, cBOr0 PoiMHy, MpoIIoe U HACTOSIIee
MHOT'OHAIMOHAIBHOTO Hapoja Poccun, yBaxkeHne rocyaapcTBEHHBIX CUMBOJIOB (Tep0, diar, TuMH);
2) rpaX/1aHCKYIO MTO3UIMIO KaK aKTUBHOT'O U OTBETCTBEHHOTI'O YJIeHa POCCUIMCKOI0 00IIECTBa,
OCO3HAIOIIEr0 CBOM KOHCTUTYIIMOHHBIE MpaBa U 0053aHHOCTH, YBa)KAIOIIETO 3aKOH M MPABOMOPSIOK,
00J1a/1a10111€T0 YYBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO PUHHUMAIOLIETO TPAIUIINOHHBIE
HallMOHAJIbHBIE M 00IIeYeIOBeUeCKHEe I'YMaHUCTUYECKHE U IEMOKPAaTHUECKUE [IEHHOCTH;
3) TOTOBHOCTH K ciy>keHnio OTe4ecTBy, €ro 3aliuTe;
4) chopMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOT'O Ha JIUAJIOTE KYJBTYP, a TAK)KE PA3INYHBIX (GOpM
0O0I11eCTBEHHOT'O CO3HAHMsI, 0CO3HAHHE CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;
5) chopMUPOBAHHOCTH OCHOB CAMOPA3BUTHUS M CAMOBOCIIUTAHHUS B COOTBETCTBUH C
00I11€4eTOBEYECKUMH LIEHHOCTSIMU U HJIeaJlaMH TPaX1aHCKOTO 00II[eCTBa; TOTOBHOCTD U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOMH 1€ATEIbHOCTH;
6) TOJIEpPAaHTHOE CO3HAHUE U TIOBEJICHHUE B MOJIMUKYJIBTYPHOM MHUPE, TOTOBHOCTh U CLIOCOOHOCTH BECTH
JUAJIOT C APYTUMHU JIFOIbMHU, JOCTUTAaTh B HEM B3aMOIOHUMAaHUs, HAXOAUTh 00IIMeE 1IeN U
COTPYAHMYATH JJISl UX JIOCTHKEHHUS, CIIOCOOHOCTH MPOTHUBOCTOATH MI€OJIOTHH SKCTPEMHU3MA,
HaI[MOHAJIN3Ma, KCeHO(POOHH, TUCKPUMHHALIUN MO COIIMAIbHBIM, PEIMTHO3HBIM, PACOBbIM,
HaIlMOHAJIbHBIM MPU3HAKAM U APYTUM HEraTUBHBIM COLUANIBHBIM SIBICHUSM;
(B pex. [pukaza Muno6puayku Poccun ot 29.06.2017 N 613)
7) HaBBIKM COTPYAHMUYECTBA CO CBEPCTHUKAMHM, JETHbMH MJIAJIIEr0 BO3pPAacTa, B3POCIBIMU B
0o0pa3oBaTenbHO, 00IIECTBEHHO MOJIE3HOM, yueOHO-HCCIIe10BaTEIbCKON, TPOEKTHOM U APYTUX
BUJAX JEATEIBHOCTH;
8) HpPaBCTBEHHOE CO3HAHUE U MIOBEJICHUE HA OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX [IEHHOCTEN;
9) rOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE CAMOOOPa30BaHHIO, HA MPOTSKEHUN
BCEH KU3HU; CO3HATEILHOE OTHOIIEHUE K HEITPEPBIBHOMY 00pa30BaHMIO KAK YCIOBHIO YCIIEHIIHON
npoecCHOoHANBHOM U 00IIIECTBEHHOH IeATEIHHOCTH;



10) scTeTnueckoe OTHOIIEHUE K MUPY, BKIIIOYast 3CTETUKY ObITA, HAYYHOT'O U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHHIA;

11) mpuHsATHE U pean3aluio IEHHOCTEH 3I0pOBOT0 U 0e30macHOro 00pa3a JKU3HH, MOTPEOHOCTH B
(bu3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHOMN AESITEIbHOCTHIO,
HETPUSATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB;

12) OepexkHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3MUECKOMY U IICUXOJIOTHYECKOMY
3JI0pOBBIO, KAK COOCTBEHHOMY, TaK U JAPYTHX JIIOJICH, yMEHNE OKa3bIBaTh MIEPBYIO TTOMOIITb;

13) oco3HaHHBINM BEIOOp OynyIIeH mpodeccuu U BO3MOKHOCTEH peain3aiiuu COOCTBEHHBIX
YKU3HEHHBIX TJIAHOB; OTHOIICHHE K MPO(PECCUOHATIBHOM IeITENFHOCTH KaK BO3MOKHOCTH Y4acTHs B
pEIlIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAIIMOHATILHBIX TPOOIIEM;

14) chopMUPOBAHHOCTD HKOJIOTHYECKOTO MBIIUICHUS, TIOHUMAHUI BIUSHHS COLUATBHO-
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSHUE MPUPOIHOM U COLIMANILHOM Cpeibl; MPUOOpETEeHHE OMbITa
HKOJIOTO-HANPABICHHON AEATEIbHOCTH;

15) oTBEeTCTBEHHOE OTHOIICHUE K CO3JJaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHUS [ICHHOCTEH
CEMEHHOM KU3HH.

1.2. MeranpeaMeTHble pe3yJbTaThl
MertanpeameTHble pe3ynbTaThl OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl IIPEACTABICHBI
TpeMmsl rpylaMu YHUBEpCAIbHbIX yueOHbIX nercTBuil (Y'Y ).

1.2.1. PeryiiTuBHbIe YHHBepcaJIbHbIE YUeOHbIe AelCTBUS
BbINyCKHUK HAy4YHUTCH:

CaMOCTOSITENILHO OIPENENATh 11€JIH, 3a/1aBaTh IapaMeTPbl U KPUTEPUH, 110 KOTOPHIM MOYKHO
OIIPENIeNIUTh, YTO 1IeJIb IOCTUTHYTA;
OLICHUBATh BO3MOXHBIE MIOCIEICTBUS JOCTUKEHUSI IOCTABJICHHOM 1IeNU B 1€ATEIbHOCTH,
COOCTBEHHOM XHU3HH U )KU3HU OKPYXKAIOIIKX JIFOJIeH, OCHOBBIBAsICh HA COOOPAKEHUAX 3TUKU U
MOpay;
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN AEATENIbHOCTH M KU3HEHHBIX
CUTYalUsX;
OLIEHUBATh PECYPCHI, B TOM UHUCIIE BPeMs U IpyTrue HeMaTepualbHble PeCypchl, HEOOXOIUMBIE JUIS
JIOCTHKEHUS TIOCTaBICHHOM 11eJIN;
BBIOMPATH MyTh JOCTH)KEHUS 1IEJIH, TUIAHUPOBATh PELIeHUE IIOCTABIEHHBIX 33]a4, ONTUMHU3UPYS
MaTepuaibHble U HEMaTepHaJIbHbIE 3aTPaThI;
OpraHu30BbIBaTh 3(PPEKTUBHBIN MOUCK PECYpCOB, HEOOXOAUMBIX JUIS JOCTHKEHHS TOCTaBICHHOM
eIy,
COIIOCTABJIATH MTOJIYYEHHBIN PE3yJIbTAT ACSITEIbHOCTH C IIOCTABICHHOMN 3apaHee LENbIO.

1.2.2. ITo3HaBaTebHbIC YHMBEPCAJbHbIC YUeOHbIC el CTBHUS

BbInyCKHUK HAy4YuTCH:
UCKaTh U HAXOJUTh 0000IIEHHBIE CIIOCOOBI PELICHU 3a/]a4, B TOM YHCJIE, OCYILECTBIISATh
pa3BepHYTHIN HHGOPMAIIMOHHBIN TTOWCK U CTAaBUTh Ha €ro OCHOBE HOBBIC (yueOHBIE U
MI03HABATENIbHBIE) 3a/1a4H;
KPUTHYECKH OLICHUBATh U MHTEPIIPETUPOBATH MH(POPMALIMIO C Pa3HBIX MO3UIIMM, pacro3HaBaTh U
(buKCHUpoBaTh NPOTUBOPEUHSI B MH(POPMAIIMOHHBIX UICTOUHUKAX;
HCIIOJIb30BATh PA3JINYHBIE MOJIEIbHO-CXEMAaTUYECKUE CPEACTBA JUIsl IPEACTABIECHUS CYIIECTBEHHBIX
CBsi3el M OTHOILEHUI, a TaK)Ke MPOTUBOPEUNH, BHISIBJICHHBIX B HH()OPMAIIMOHHBIX HCTOYHUKAX;
HAXOJUTh U MPUBOJUTH KPUTUYECKUE apTyMEHThI B OTHOLIECHUH JIEHCTBUMN U CYXJIEHUH IPYyroro;
CTIIOKOMHO ¥ pa3yMHO OTHOCHUTBCS K KPUTUYECKUM 3aMEYaHHsIM B OTHOILICHHH COOCTBEHHOTO
CYXJIEHUs], pacCCMaTPUBaTh UX KaK pecypc COOCTBEHHOI'O pa3BUTHS;
BBIXOJIUTH 32 PAMKH Y4€OHOTO MpeIMETa U OCYLIECTBIIATh LeIeHAPABICHHBIA MOUCK BO3MOXHOCTEH
JUIS IIUPOKOTO MEPEHOca CPEACTB U CIIOCOOOB AEHCTBUS;
BBICTPAaNBaTh MHAUBUAYAIBHYIO 00pa30BaTEeNbHYIO TPAEKTOPHUIO, YUUTHIBAsI OTPAHUYCHHUS CO



CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIEC OTPAaHUYCHUS;
MEHATH U YAEPKUBATh PA3HbIC IO3ULIMN B IO3HABATEIIBHOM IEATEIbHOCTH.

1.2.3. KomMyHuKAaTHBHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcTBUS
BhInyCKHUK HAYYHUTCH:
OCYIIIECTBIISITh JACOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU (KaK BHYTPH
00pa3oBaTeNbHON OpraHu3alii, TaK | 3a €¢ MpeleaMu), TOJONPaTh TAPTHEPOB AJIS ACIOBOM
KOMMYHHKAIMHN UCXOJI U3 COOOpaKEHUI pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX
CHMIIATHI;
IIPU OCYIIECTBIIEHUU TPYMIIOBOI pabOThI OBITh KaK PyKOBOJIUTENIEM, TaK U YJICHOM KOMaH/bI B
pa3HbIX possiX (FeHepaTop UJieH, KPUTHUK, UCTIOJTHUTEINb, BHICTYNAIOLIUN, SKCIIEPT U T.11.);
KOOPJMHHUPOBATH U BBHIIOJIHATH pabOTy B YCIOBUSAX pealbHOr0, BUPTYAIbHOIO U KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;
pPa3BEpHYTO, JIOTUYHO ¥ TOYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM aJI€KBAaTHBIX
(YCTHBIX U MMCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;
pacro3HaBaTh KOH(DIUKTOreHHBIE CUTYallMU U MPEA0TBpaIlaTh KOHMIUKTHI J0 UX aKTUBHOHU (ha3bl,
BBICTPAUBATh JICTIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIINIO, U30erasi THIHOCTHBIX OICHOYHBIX
CYXKJICHUH.
1.3. I[IpeamMeTHbIe pe3yabTaThI:
B pesyabTare ndydeHus JJIeKTHBHOI0 Kypca « OCHOBBI 00111ei 1 HEOPraHUYeCKOH XUMUM» HA
YPOBHe cpeiHero o01ero o0pa3oBanus
BrinyckHUK HA 0230BOM YPOBHE HAYYUTCSH:

—  pacKpbIBaTh Ha IMPHUMEPAX POJb XUMHH B (POPMUPOBAHUU COBPEMEHHOW HAYYHOW KApPTHUHBI
MHpa U B IPAKTUYECKOH AESATEIbHOCTU YEIOBEKA;

—  JIEMOHCTPHUpPOBATh Ha MPUMEPAX B3aUMOCBS3b MEXIY XUMHEH U JPYrUMU €CTECTBEHHBIMU
HayKaMUu;

—  packpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUH XuMuieckoro crpoeHust A.M. bytieposa;

— mnoHuMarth pusndeckuit cmbicn [lepuogmueckoro 3akona JI.M1. MenaeneeBa U Ha €ero OCHOBE
OOBSCHATh 3aBUCUMOCTH CBOWCTB XHMMHYECKHUX 3JIEMEHTOB M OOpa30BaHHBIX WMH BEIIECTB OT
AJNIEKTPOHHOT'O CTPOEHUS aTOMOB;

—  OOBSCHATH TMPUYMHBI MHOTOOOpa3Hsi BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHUU 00 uX
COCTaBE U CTPOEHUU;

— TMPUMEHATh MpaBWIad CHCTEMATHYECKOM MEXIyHApOAHOM HOMEHKIATYyphl KaK CpelCTBa
pa3ianyueHus U UASHTU(UKALIUY BEUIECTB 110 MX COCTABY M CTPOCHUIO;

—  COCTaBIISAITb MOJIEKYJSIDHBIE W CTPYKTYpHbIE (OPMYyJIBI OPraHMYECKUX BEIIECTB Kak
HOocHUTeNel wuH(OpManMu O CTPOEGHUU BEIIECTBA, €ro CBONCTBAX W MPUHAICKHOCTH K
OTpeieIEeHHOMY KJIacCy CO€TMHEHU;

—  XapakTepu3OBaThb OPraHMYECKHUE BEUIECTBA IO COCTaBY, CTPOEHUIO U CBOWCTBaM,
yCTaHABIUBATh MPUYUHHO-CIICJICTBEHHBIE CBA3U MEXIY JaHHBIMHU XapaKTePUCTUKAMU BEIECTBA;

— TMPUBOJUTH NPUMEPbl XUMHUYECKHX PEAKIUH, PACKPBIBAIOIIMX XapaKTepHblE CBOMCTBA
TUMAYHBIX TIPEJICTABUTENICH KJIACCOB OPTraHUYECKHX BEIIECTB C IEJbI0 HMX HJACHTU(PHUKAIUA ¢
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

—  TMPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS XHUMHYECKUX pEaKIMii Ha OCHOBE 3HAHUU O
TUTIAX XUMUYECKON CBS3H B MOJIEKYJIaX PEareéHTOB M UX PEaKIIMOHHOW CITIOCOOHOCTH;

—  HCTOJB30BaTh 3HAHWS O COCTaBE, CTPOCHHM W XUMHUYECKUX CBOWCTBAX BEMIECTB JIs
0e30MacHOT0 MPUMEHEHUS B IPAKTHUECKOM NeATeNbHOCTH;

—  TMPUBOJUTH TPHUMEPHI MPAKTUUECKOTO HCIOJIB30BAHUS TPOIYKTOB TMEpepadOTKu HEPTH H
MPUPOJHOTO Ta3a, BBICOKOMOJIEKYJSPHBIX COEIUHEHUN (MOJMATUIIEHA, CUHTETUYECKOrO Kaydyka,
aleTaTHOTO BOJIOKHA);

— TMPOBOAUTH OIBITHl IO PACMO3HABAHUIO OPraHWYECKUX BELIECTB: IJIMIIEPUHA, YKCYCHOU
KHCJIOTBI, HEMIPeIeIbHBIX KUPOB, INIIOKO3bI, Kpaxmala, OEJIKOB — B COCTAaBE MUIIEBBIX MPOAYKTOB U
KOCMETUYECKHUX CPEICTB;



— BIQJETh TNpaBWIAMH U TMpUEMaMH Oe30macHOW padOThl ¢ XUMHYECKHMMH BEUIECTBAMH H
J1a00paTOPHBIM 000PYIOBAHUEM;

—  yCTaHaBIMBaTh 3aBHCUMOCTh CKOPOCTH XMUMHYECKOH pPEaKIMH U CMEIICHUS XUMHYECKOTO
pPaBHOBECHSI OT PA3JIMYHBIX (PAKTOPOB C LEIBIO OMPEACICHUS ONTUMAIBHBIX YCIOBHIA NMPOTCKAHUS
XUMHUYECKHUX MPOIECCOB;

—  TIPUBOJUTH MPUMEPHI TUAPOIIN3A COJNICH B TIOBCEIHEBHOM XKI3HH YEIIOBEKa,

— TPHUBOJIUTH  TPHUMEPHI  OKHCIUTEIBHO-BOCCTAHOBHUTENBHBIX  PEAKIUH B MPHUPOJE,
MIPOM3BOJICTBEHHBIX NIPOIIECCaX U JKU3HEACATEIIBHOCTA OPTaHU3MOB;

—  TPHUBOJUTH MPHUMEPHl XUMUYECKUX PEAKIUN, PACKPHIBAIONINX OOIIHNE XUMHYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — METAJNIOB U HEMETAILIOB;

—  TPOBOAMTH PACUYEThl HA HAXOXKJECHUE MOJICKYISIPHON (DOPMYIIBI YTIEBOIOPOIA IO MIPOAYKTaM
CTOpaHUs U IO €r0 OTHOCHTEIBHOHN IJIOTHOCTH W MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €T0
COCTaB;

— BJAJCTh MpaBWJIaMH O€30MacHOTO OOpAalICHHUS C €IKUMH, TOPIOYMMH M TOKCHYHBIMU
BEIIICCTBAMH, CPEIICTBAMHU OBITOBOW XMMHH;

—  OCYHISCTBIATh IOMCK XUMHYECKOW WH(POPMALMU 110 Ha3BaHUAM, HICHTU(DUKATOPAM,
CTPYKTYpPHBIM (hOpMysIaM BEIIIECTB;

—  KPHUTHUYECKH OILCHHBATh M MHTEPIPETHPOBATH XUMHUECKYIO HH(POPMALIUIO, COICPIKAIILYIOCS B
COOOIIEHUAX CPEACTB MaccoBOW mH(poOpManmu, pecypcax MHTepHETa, HAYIHO-TIOMYJISIPHBIX CTAThIX
C TOYKH 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJISAX BBISBICHHS ONIMOOYHBIX CYXKICHHUH U
(dbopMupOBaHUS COOCTBEHHOH MMO3UIINN;

—  TIPEACTABJIATH TYTH PEIICHUS TII00ATbHBIX MNPOOJIEM, CTOSIIUX TIEpe]] YeIOBEUYCCTBOM:
IKOJIOTHYECKUX, SHEPTETHICCKHX, CHIPHEBBIX, H POJIb XUMHUHU B PEIICHUH 3TUX MPOOIIEM.

BoinyckHuk Ha 6a30BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUYHTHCH:

—  WUIIOCTPUPOBATh Ha MPUMEpaxX CTAHOBIICHUE U HBOJIIOIUIO OPraHUYECKONW XMMHUHU KaK HAYKH
Ha Pa3JIMYHBIX UCTOPUUYECKUX ATANaX €€ pa3BUTHS;

—  HUCIONIb30BaTh METOJbI HAYYHOTO I[IO3HAHUS TPH BBINOJIHEHWU TMPOEKTOB U y4eOHO-
MCCJIEIOBATENIbCKUX 3a7ad 10 M3YYCHHUIO CBOWCTB, CIOCOOOB TOJYyYEHUS | PACIO3HABAHUSA
OpPraHUYECKUX BEIECTB;

—  OOBACHATH MPUPOLY U CIIOCOOBI 00pa30BaHUS XUMUYECKOW CBS3U: KOBAJIECHTHOM (ITOJIIPHOM,
HETOJISIPHON), MOHHOM, METaUIMYECKOH, BOJOPOJHON — C IENbI0 OINpEeAeTeHUs XHUMHUYECKOM
aKTUBHOCTH BEIIECTB;

—  YCTaHaBJIMBaThb TIE€HETUYECKYIO CBS3b MEXKIY KJaccaMd OpPraHUYECKUX BEUIECTB MJId
000CHOBaHUS TIPUHITUITHATHLHON BO3MOXKHOCTH TOJYYEHUSI OPTraHUYECKUX COCAMHEHHH 3aJaHHOTO
COCTaBa U CTPOCHHUS;

—  YCTaHaBIIMBAaTh B3aMMOCBS3M MEXIy (akTamMu W TEOpHed, MPUUYMHOW W CJEJACTBHEM TIPHU
aHayM3e TMPOOJIEMHBIX CUTyalluid ¥ OOOCHOBAaHWHU MPHUHUMAEMBIX PEIICHH Ha OCHOBE XMMHYECKHX
3HAHUI.

2. Copnepxkanue yyeOHOro npeamera (68 yacosn)
10 kaacc (34 4., 1 4. B HeeJ110)

Beenenue (1 u)
Metoasl HayuyHoro nosHanus. HaOmronenue, npeanonoxxenue, runoresa. [louck
3aKkoHOMepHocTel. HayuHbli skcriepuMeHT. BeiBos.
JemoHncTpanuu. BugeopparMenTsl, crnaiipl ¢ H300paXeHUIMU XUMUYECKO 1abopaTopuu,
MIPOBEJCHUS XUMUYECKOTO IKCIIEPUMEHTA.
Tema 1. Teopusi cTpoeHHsI OPraHMYECKHX coenHeHui (3 u)
Teopusi cTpoeHus opraHuyeckux coenuHeHui. IIpeamMer opranmyeckoil xumuu. Mecto u
3HAYEHHUE OPraHUYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HayK. BaneHTHOCTh. XUMHUUECKOE
ctpoeHue. OCHOBHBIE IIOJIOKEHUSI TEOPUU CTPOCHUS OPraHUYECKUX COCTUHCHHMN.
JNemoncrpanuu. [lnaBnenne, o0yrinuBanne ¥ ropeHre OPraHMYeCKUX BeIecTB. Moenu MoJIeKya



IPEJICTaBUTENIEN PA3IIMUHBIX KJIACCOB OPIraHUUECKUX COCAMHEHUMN.

JlaGopaTropHbie onbIThI. 1. OnipeneeHne 31EMEHTHOTO COCTaBa OPraHUYECKUX COCTMHEHUM. 2.
M3rorosieHune Moeae MOJIEKYJ OPraHU4eCKUX COCIUHEHUMN.

Tema 2. Yri1eBoA0POAbI H HX NPUPOAHBbIE HCTOUHUKH (9 1)

Anxkanbl. ITpuponHslii ra3, ero coctaB U NPUMEHEHHE KaK UICTOYHHMKA 3HEPTUU U XUMHUYECKOTO
chIpbs. ['oMosoruueckuil psax npeaebHbIX YIJIEBOIOPOAOB. M30Mepus 1 HOMEHKIIATypa alKaHOB.
MerTaH ¥ 3TaH Kak IIpeIcTaBUTENN alnkaHoB. CBoCTBa (TOpeHne, peakliMK 3aMELEHUS, TUPOJIU3,
nerugpupoBanue). [lpumenenue.

AnKeHbl. DTUJIEH KaK NpeJCTaBUTENb aIKEHOB. [ToyueHune 3TuineHa B NpOMBIIIEHHOCTH
(meruapupoBaHUE dTaHa) U B JJabopaTtopuu (aeruaparanus 3tanosna). CBoicTBa (ropeHue,
OpoMupoOBaHue, THIpATAIMS, TOTUMEpHU3aLHst, okuciaeHne pactsopoM KMnO,) n npumenenue
stuneHa. [lonustunen. OCHOBHbBIE TOHATUSA XMMUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM. Peakuyn
HOJIMMEPU3ALIIH.

Juenbl. byragueH u u30NpeH Kak NpeCTaBUTENN AUEHOB. Peakiiuyu npucoeIMHEHUs C y4aCTUEM
COIIPSDKEHHBIX TUEHOB (OpoMHpOBaHUE, moMMepu3ays ). HarypanbHbI 1 CHHTETHUECKUI KayqayKu.
Pe3una.

ANKWHBI. AUETHUJICH KaK MPEICTaBUTENb ANKHHOB. [loryueHue anerniena KapOuaHbIM U
MeTaHOBBIM criocoOamu. CBolcTBa (ropeHue, OpoMUpOBaHUE, TUAPATALIUS, TPUMEPHU3AIHS) U
IPUMEHEHUE alleTUIICHA.

Apensl. ben3zon kak npeacraBuresns apeHoB. CBoiicTBa OeH3011a (TOpeHre, HUTPOBAHUE,
OpOMUpOBAHHKE) U €T0 IPUMEHEHHE.

Hedte u crocobsl ee mepepabotku. Coctas Hedru. IlepepaboTka HEDTH: MeperoHka U KPEKUHT.
JemoncTpanuu. ['opeHre Merana, 3TuieHa, alietuieHa. OTHOIIEHHE METaHa, ATUJIEHA, alleTUJIeHa U
OeH30I1a K pacTBOpaM MepMaHraHaTa kanus u 6pomuoit Boze. [lonyuenue stunena peakuuei
JerupaTalyy 3TaHOa, alleTHIIEHa — TUIPOIN30M KapOuaa Kanplus. Pa3znoxeHue kaydyka npu
HarpeBaHUU, UCIIBITAaHHE TPOAYKTOB Pa3JIOKEHUs Ha HenpeaenbHoCcTh. Komtekuus o0pas3noB HepTu
U HEPTENPOAYKTOB.

JlaGopaTopHble onbIThI. 3. OOHapyXeHHE HETIPeIebHBIX COSAMHEHUH B KHUJIKUX HE(PTEIPOTyKTax.
4. Tlomyuenue u cBOWCTBa aneTwieHa. 5. O3nakoMiieHne ¢ kosuiekiuen «HedTs u mpoaykThl €€
nepepadoTKN».

Tema 3. Kuciiopoacoaep:kaimue oprannyeckue coequHerusi (8 u)

CnupTsl. MeTaHOJI ¥ 3TaHOJI KaK MPEACTABUTEIN NPEAEIBHBIX OJTHOATOMHBIX cCIUPTOB. CBOICTBa
3TaHoja (TOpeHHE, OKUCIIEHUE B allbJeTul, neruaparanus). [lomyuenue (ruapaTanuei STuieHa) u
IIPUMEHEHHNE ITaHOMA. | JIMIEpUH KaK enle OAWH MIPEACTaBUTEIb MHOTOATOMHBIX CIIUPTOB.
KauecTtBeHHast peakiiis Ha MHOTOATOMHbIE CIIUPTHI.

®enou. [lonyuenue eHona U3 kameHHOro yriisg. KaMeHHBIH yroiib ¥ €ro UCIoJIb30BaHHe.
KokcoBanue kaMeHHOTO yTJIsi, BaKHEUIINE MPOTYKThl KOKCOXMMHYECKOTO MPON3BOCTBA.
B3aumMHuoe BiusiHME aTOMOB B MoJieKyJie (eHona (B3auMoieiicTBre ¢ OpOMHON BOJIOH U
ruapokcuaoM Hatpus). [lonydyenue u npuMmenenue gpeHoa.

Anpaeruasl. dopManbAeru U aleTalIbIET U] Kak IPEACTaBUTENN anbAeruaoB. CBoiicTBa (peakuus
OKHCJICHUS B KMCIIOTY U BOCCTAHOBJIEHUS B CIIUPT, PEeaKIMs MOJIUKOHIEHCAlMH (popMabaeruaa c
¢denonom). [lonyuenue (OKuCIeHHEM CIUPTOB) U MPUMEHEHHE (hopMalbIeTHaa U alleTallbJeTHaa.
®enonodopmanbIeruHble IIaCTMACCHI.

KapOoHOBBIE KHCIIOTHI. YKCYCHast KUCJIOTa KaK MpeACTaBUTENb MpeAeIbHBIX 0JTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. CBOMCTBAa YKCYCHOM KHCIOTHI (B3aMMOEHCTBHE C METallJIaMH, OKCHJIaMHI
METAaJUIOB, THJIPOKCUIAMU METAIIOB U COJISIMM; peakuus sTepudukanmn). [I[pumMenenne ykcycHoi
KHCIIOTBHI.

Crnoxuble 3¢upbl U KUpbl. Cl0XHBIE 3PUPHI KAK MPOAYKTHI B3aUMOJICHCTBHS KUCIOT CO
CUpTaMu. 3HaYCHHE CIOKHBIX A(PUPOB B IPUPOJIE U KU3HU yesioBeKka. JKupbl Kak ClI0xKHbIEe F3UPbI
TJIMIEpUHA U )KUPHBIX KapOOHOBBIX KUCIOT. PacTUTENbHBIC M JKUBOTHBIE JKUPBI, UX COCTaB.
I'maponus wim ombuieHUe XUpoB. Mbutd. [IpuMeHeHne Kupos..

VYraeBoasl. [lonstue 06 yriaeBogax. [moko3a Kak mpeacTaBuTeIb MoHOcaxapuaoB. [lonsaTue o



JIBOWCTBEHHOHN (PYHKIIMM OPTraHUYECKOTO COSIMHEHHS Ha IIPUMEpPE CBOMCTB IIIOKO3BI KaK allbJeTH/1a
Y MHOTO2TOMHOTO CIUPTA — AJIbJAErUAOCIUPTA. bpokeHHe rroKo3bl. 3HAaU€HHE U IPUMEHEHHE
TJIFOKO3BI.

Caxapo3a Kak npeicTaBUTelNb qucaxapuaoB. Kpaxman v 1eiirono3a Kak npeiCTaBUTeNn
nojucaxapuaoB. CpaBHEHHE UX CBOMCTB U OMojornyeckas poib. [IpuMenenne aTux
MOJINCAXAPHUOB.

JemoncTrpanuu. OKucieHue cnupTa B anpaern/. KauecTBeHHbIe peakiui HA MHOTOaTOMHBIE
criupthl. Komneknusa «Kamennsiid yronby. Komnekuus npoaykToB KOKCOXUMHUYECKOTO
npou3BocTBa. PacTBOpHMOCTS (heHoTa B BO/Ie IPU OOBIYHOM TeMIepaType U MpU HarpeBaHUH.
KauectBennsle peakuuu Ha ¢peHo. Peakius cepeOpsHOro 3epkaia ajabAerua0B U TIIOKO3bI.
OKWuCIIeHHE allbJIETUI0B U TIIOKO3bI B KUCIIOTY € oMoIbio ruapokcuaa meau (11). KauectBennas
peaxius Ha kpaxmain. Komnekuus s¢upnbix Macen. Kosuiekius miactMace U U3IeIUi U3 HUX.
Konnekuus nCKyCCTBEHHBIX BOJIOKOH U U3JEJINN U3 HUX.

JlaboparopHsble onbIThl. 6. CBOlicTBa 3TUIIOBOTO ciupTa. 7. CBolicTBa riunepuna. 8. CBoicTBa
dopmanbreruaa. 9. CoiictBa ykcycHou kucioThl. 10. CoiictBa sxupoB. 11. CpaBHeHHE CBOMCTB
PacTBOPOB MbLIa M CTHPAJIbHOTO nopouika. 12. CBoiicTBa IIIHOKO3BI.

13. CgoiicTBa Kpaxmaia.

Tema 4. A3oTcoaep:kaiue opranudeckue coequnenus (8 u)

AMuHbI. MeTHIaMuH Kak MpeICTaBUTENb aau(paTHYeCKUX aMUHOB U aHUJIMH — KakK
apomartrueckux. OCHOBHOCTh aMHHOB B CPAaBHCHHH C OCHOBHBIMH CBOWCTBAMH aMMHUaKa. AHWINH U
€ro CBOMCTBA (B3aUMOJAEHCTBHE C COJSTHOM KUCIOTOM U OpoMHOi1 Bojoit). [lonyyenue anunmHa mno
peakuuu H. H. 3ununa. [lpumenenue anunuxa.

AMUHOKHUCIOTHIL. ['JIMIMH 1 alaHuH KaK MPeACTaBUTEIN PUPOIHBIX aMUHOKKCIOT. CBOICTBa
AMUHOKUCIIOT KaK aM(pOTEPHBIX OPraHUYECKUX COSIMHEHUH (B3aUMOJICHCTBUE CO IIEeJI0YaMH U
kuciaoramu). OOpa3oBaHKe MOJUINENTHAOB. AMUHOKAIPOHOBAs KMCIOTA KaK MPEACTaBUTEIh
CUHTETHUYECKUX AMUHOKUCIOT. [IOHATHE O CHHTETHYECKHUX BOJIOKHAX Ha IpUMeEpe KanpoHa. b e 1 k
u. benku kak nomunentuasl. CTpykTypa 6enkoBbIX MosieKkys. CBoiicTBa OenkoB (ropeHue,
THJIPOJIN3, IBETHBIE peakiiu). bruonornyeckas posib GENKOB.

HyxneunoBbie kucinotsl. HykiaenHOBBIE KUCIOTHI KaK MOIUHYKICOTU bl CTpOEeHNE HYKJIEOTH IA.
PHK u JIHK B cpaBHeHuu. VX poisib B XpaHEHUH U Tiepeaye HacleACTBEHHOW HHPOpMAaLIUH.
I'eneTnueckas CBS3b MEXIY KJIacCaMHM OpPraHMYECKUX coeauHeHuil. [IoHsATHE 0 reHeTHYecKoi
CBSI3M U FEHETUUYECKUX PAAAX.

JemoncTpaumnu. BzaumoaencTeue aMMraka 1 aHUJIMHA C COJISTHOM KUCTIOTOW. Peakius aHminHa ¢
O6pomMHOI1 Booii. Jloka3arenbcTBO HAMUYMS (DYHKIIMOHAIBHBIX TPYIII B PACTBOPAX aMHUHOKHUCIIOT.
PactBopenue u ocaxnenue 6enkoB. L{BeTHble peakiuu OenkoB. ['opeHne nTuubero nepa u
mepctssHod HUTu. Moaens Monekyinbl JIHK. ITepexoabl: 3TaHOT — 3THIIEH — 3TUJIEHIJIMKOJIb —
THIIeHTIMKOIAT Meau (11); 3TaHOT — 3TaHanb — 3TaHOBast KMCIIOTA.

JlaGopaTopHbie onbIThI. 14. CBOlicTBa OEJIKOB.

IpakTuyeckasi pa6ora Ne 1. Pemenue sxcriepuMeHTaIbHBIX 33/1a4 10 HACHTH(PUKAIIUH
OpPraHMYECKUX COECTUHEHUM.

Tema 5. Xumusi v :ku3Hb (4 )

[Tnactmaccel 1 BosiokHa. [lommmepu3anys U MOJTMKOHACHCAIMS KaK CIIOCOOBI MOTyYeHHS
CUHTETHUYECKUX BBICOKOMOJIEKYISPHBIX coeAMHeHU. [Tomyuenne nckyccTBeHHbIX
BBICOKOMOJIEKYJIIPHBIX COETMHEHUI XUMUYECKON MOTM(pUKAIel TPUPOIHBIX TOIMMEPOB.
CtpoeHue noJuMepoB: TUHEHHOE, TPOCTPAHCTBEHHOE, CETYATOE.

ITonsiTre o mnactmaccax. TepmonnacTUUHBIE U TEPMOPEAKTUBHBIE TOTUMEPBI. OTIENIbHbBIE
MPEJICTABUTENIN CUHTETUYECKUX M UCKYCCTBEHHBIX MOJIMMEPOB: (HeHOT0POpMaIbIEIHIHbIE CMOJIBI,
NOJMBUHUIIXJIOPU, Te(IioH, uemnynoua.llonarue o xumuaeckux BosnokHax. HarypanbHele,
CUHTETHYECKHE U UCKYCCTBEHHbIE BOJIOKHA. Kitaccudukanus u oTaenbHble MPeICTaBUTENH
XUMHUYECKHMX BOJIOKOH: alle€TaTHOE (TpUALIETaTHBIN 1IEJIK) U BUCKO3HOE BOJIOKHA, BUHWIXJIOPUIHBIE
(XJI0pUH), TOJMHUTPUIIBHBIC (HUTPOH), TTOJIMAMH THBIE (KAITPOH, HAWUJIOH ), TOJIMA(HUpHBIE (JIaBCaH).
®epmenTtbl. DepMeHTHI Kak OMOJIOTHYECKHe KaTanu3aTopel OenkoBoit mpupoasl. [Tonarue o pH



cpenbl. OcCOOEHHOCTH CTPOSHUS M CBOUCTB (CENEKTUBHOCTH U 3(h(HEKTHBHOCTH, 3aBUCUMOCTD
NeicTBUS OT TemnepaTypsl U pH cpenbl pacTBopa) GepMEHTOB MO CPABHEHUIO C HEOPTaHUUECKUMU
KaTaymzaropamu. Poib pepMEHTOB B KU3HEAEATEIILHOCTH KUBBIX OPTaHU3MOB U IIPOU3BO/ICTBE.
Buramunsl. [lonstue o Buramunax. Buabl BuTamMmuHHON HenoctatouHocTH. Kiaccudukanus
BUTaMUHOB. Butamun C Kak npeacTaBUTENb BOJIOPACTBOPUMBIX BUTAMUHOB M BUTAMUH A Kak
MIPEACTABUTEND )KUPOPACTBOPUMBIX BUTAMUHOB.
I'opmownsl. IToHsiTHEe 0 rOpMOHAX Kak OMOJIOTMYECKU aKTUBHBIX BEIIECTBAX, BHITOJIHAIOIINX
SHIOKPUHHYIO PETYIISLMIO KU3HEAEATEIIbHOCTH OpraHu3MoB. BaxkHeillne cBoiicTBa TOPMOHOB:
BBICOKAs (PM3UOJIOTHUYECKast aKTUBHOCTD, TUCTAHIIMOHHOE ACWCTBUE, OBICTPOE pa3pylICHHE B
TKaHsx. OT/e’abHbIE IPECTaBUTENIN TOPMOHOB: HHCYJIHUH U aipeHanuH. [IpodunakTika caxapHoro
nuaodera.
JlexapctBa. JlekapcTBeHHass XUMHUSI: OT HATPOXUMUU U (papMakoTeparuu A0 XUMUOTEpaIuu.
AnTHOMOTHKM U Mucbakrepuo3. Hapkorndeckue BemectBa. Hapkomanus, 6opn0a ¢ Helt u
poQUITaKTHKA.
Pemenne 3amau mo opraHmyeckoil XuMUH. PemieHue 3aqad Ha BEIBOJ (POPMYIIBI OPraHUYECKIX
BEILECTB 10 IPOJYKTaM CrOpPaHUs U MaCCOBBIM JOJISIM 3JIEMEHTOB.
Jemoncrpanuu. Koyuiekuus niactMace, CAHTETUYECKUX BOJIOKOH U M37enui u3 HuX. Paznoxxenue
MEPOKCUIa BOJIOPO/Ia C TIOMOIIBIO MPUPOTHBIX 0OOBEKTOB, COJIEPKAINX KaTana3y (ChIpoe Msca,
ceipoit kaprodens). Komnekuus CMC, coaeprkanmx 3H3uMbL. Mcribitanue cpenst pactBopa CMC
UHANKaTOpHOU Oymaroi. Konsekius BuTaMUHHBIX penapaToB. McnbITanue cpesibl pacTBopa
ACKOPOMHOBOM KMCIIOTHI HHIMKATOPHOM Oymaroii. MicripITanre anTeqHoro npemnapara HHCYJIMHA Ha
OeIoK.
JlaGopaTopHble onbITHI. 15. 3HaKOMCTBO B 00pa3IiaMu IIIACTMACC, BOJIOKOH U KayqyKOB.
IIpakTuyeckas padora Ne 2. Pacrio3HaBaHHUE IIACTMACC U BOJIOKOH.

11 kaace (34 4., 1 4. B HezneN110)
Tema 1. Ilepuoauyeckuii 3aKoH U cTpoeHue aroma (4 q)
Otkpeitue [l. . MenneneeBbim [leproauueckoro 3akoHa. BaxkHeline MOHATHS XUMHU: aTOM,
OTHOCHUTEIIbHAS aTOMHAas U MoJeKyJsipHas maccbl. Otkpbite /1. 1. MenneneessiM [leproguueckoro
3akoHa. [leproanueckuii 3akoH B popmynuposke /. 1. Menneneena.
Ilepuonuueckas cucrema /. . Menneneesa. [lepuoanueckas cucrema J[. . Menaeneesa kak
rpaduueckoe oToOpaskeHrne NePUOANYECKOT0 3aKoHa. Pa3nnyuHble BapuaHThl IEPUOINYECKOM
cuctemsl. [leprnonpl U rpynnsl. 3HaYEHUE IEPUOJUIECKOTO 3aKOHA U IEPUOAUYECKON CUCTEMBI.
CrtpoeHue aroma. ATOM — CJIO’KHasl 4acTULA. SIApo aToma: MpOTOHBI U HEUTPOHBI. I30TOMBI.
DEeKTPOHBI. DIEKTPOHHAs 000104Ka. DHepreTuueckuil yposenb. Opburanu: S u p. Pacnpenenenue
AIIEKTPOHOB I10 3HEPTeTUYECKUM YPOBHSAM U OpOUTAIISAM. DJIEKTPOHHBIE KOH(PUTYPALIMH aTOMOB
XUMHYECKHX DJIEMEHTOB. BaeHTHBIE BO3MOKHOCTH aTOMOB XMMUYECKHX 3JIEMEHTOB.
[Tepuoauueckuii 3akoH U cTpoeHue aroMa. COBPEMEHHOE MOHITHE XUMHUYECKOTO 3JIEMEHTA.
CoBpeMmeHHas (HopMyIHMPOBKA MEPHOAMUECKOr0 3aKoHa. [IpryrHa NepuoIMuHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKHUX 3J1eMEeHTOB. OCOOCHHOCTH 3al0JHEHHS SHEPTeTUYECKUX YPOBHEH B
AIIEKTPOHHBIX 000JIOUKAX aTOMOB MEPEXOIHBIX 3JIEMEHTOB. DJIEKTPOHHBIE CEMEHCTBA AIIEMEHTOB: SH
P-DIIEMEHTBIL;
Jemoncrpauuu. Pazmuunsie popmel [lepuoanyeckoit cucremsl J. 1. Menaeneena.
Tema 2. Ctpoenue BemecrBa (11 1)
KoBanenTtHas xumuueckas cBs3b. [loHATHE 0 KOBajgeHTHOM cBs3u. OOIIas 3IeKTpOHHAs mapa.
KpaTHOCTh KOBaJIEeHTHOM CBSI3H. DJIEKTPOOTPUIATENbHOCTh. KOBaJIeHTHAs MOJspHAs U KOBAJICHTHAS
HeMoJIsipHast XUMu4yeckue cBsi3u. OOMEHHBIN U JJOHOPHO-aKIENTOPHBIH MEXaHU3Mbl 00pPa30BaHUS
KOBaJIEHTHOM CBs3U. BelecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
MIOCTOSTHCTBA COCTaBa JJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOEHHUS.
HNonnas xumudeckas cBa3b. KatnoHbl 1 aHMOHBIL. MlOHHAs CBs3b U ee cBolicTBa. MIOHHAs CBSA3b Kak
KpalHHUH cilydail KOBAJICHTHOM IOJIIPHOM CBSA3H.
Merammueckas xumudeckas cBsi3b. OOmue ¢pusndeckre cBorcTBa MeTaioB. CIUTaBBbI.
ArperaTHble COCTOSIHMSI BemiecTBa. 1'asbl. 3akoH ABorajapo st ra3oB. MoJsipHbIii 00beM



ra3000pa3HbIX BEmecTB (Tpu H. y.). XKuakocrtu.

Bopoponnas xumudeckasi cBsi3b. BolopojaHas cBsi3b, Kak OCOOBIN CITydail MEXKMOJIEKYJISIPHOTO
B3aMMOJICHCTBYS. MexaHu3M ee 00pa3oBaHus U BIHUSHHAC HA CBOWCTBA BEMICCTB (HA MPUMEPE BOJIBI
Tunel kpuctammyeckux peunieto K. Kpucrainuueckas pemierka. Mlonnsle, Mmetamnueckue,
ATOMHBIE M MOJICKYJISIPHBIE KPUCTAJUIMYECKUE PEIICTKU. ATIOTponus. AMOpQHBIEC BEIIECTBA.
Yuctele BemecTBa cMecu. CMecH M XUMHUYECKHE COeUHEHUs. [ OMOreHHbIE U TE€TEpOreHHbIE
cmecu. MaccoBasi 1 00beMHast 1011 KOMIIOHEHTOB B cMecH. MaccoBasi 1oJist mpumeceid. Permenne
3a/1aB HA MAaCCOBYIO JIOJIFO IIPUMECEH.

[ucnepcHele cucreMsl. [IoHATHE TUCIIEPCHOM CUCTEMBI.

HucnepcuHas ¢aza u aucriepcronHas cpena. Kiaccudukaims TucnepCcHbIX CUCTEM.
JemMoHcTpanuu. Mojiens KpUCTAJUTMYECKOHN pelieTKu xyiopuaa HaTpus. OOpa3ibl MUHEPAJIOB C
MOHHOM KPUCTAJNIMYECKOMN PEIIETKON: KalbIUTa, rauTa. Moieau KpucTalInyeCKUX PemeToK
«CyXoro JibJia» (WM Hoja), aiMasa, rpadura (rmiu kBapia). Moiens MOIsIpHOTO 00bema ra3oB. Tpu
arperaTHbIX COCTOSIHUS BOJBI.

JladopaTropHuble onbIThl. 1. Onpenenenre CBOMCTB HEKOTOPBIX BEIIECTB HA OCHOBE THUIIA
KPUCTAJUIMYECKOM pemieTKd. 2. O3HaKOMJIEHHE ¢ KOJUIEKIMEN OJIMMEPOB, IIACTMACC U BOJIOKOH U
u3zienui u3 Hux. 3. JKEcTKOCTh BOJIbL. Y CTpaHeHue KECTKOCTH BOJbL. 4. O3HaKOMJIEHHE C
MUHEpaIbHBIMHU BOaMHU. 5. O3HaKOMJIEHUE C JUCIIEPCHBIMUA CUCTEMAMH.

IIpakTuyeckoe 3ansaTue Ne 1. [TonyyeHnue u pacrno3HaBaHUE ra3oB.

Tema 3. Daexrpoaurnyeckas guccounanus (7 4)

PactBopbl. PacTBOpbI Kak TOMOT€HHBIE CUCTEMBI, COCTOSIIINE U3 YACTHUI] PACTBOPUTEIIS,
PacTBOPEHHOIO BEIIECTBA M MPOAYKTOB X B3auUMOJAEHCTBUA. MaccoBasi 10Ji1 paCTBOPEHHOTO
BEIECTBA. THUIIBI paCTBOPOB.

Teopust 371EKTPOJIUTUYECKON AUCCOLMALIIH.

DIEKTPOTUTHI U HEANEKTPOIUTHI. CTENEHB MNEKTPOIUTHIECKOM aucconnanuu. CHibHbIE U c1a0bie
ANEKTPOJUTHI. Y paBHEHHUS SJIEKTPOIUTHUECKONU TUCCOIAIUY.

KucnoTrel B cBeTE TEOPUU AIIEKTPOIUTHUECKON nuccormanuu. OOIue CBOMCTBa HEOPTaHUIECKUX U
OPTraHUYECKUX KHUCIIOT. Y CIIOBUS TEUEHUS PEaKLUA MEKY JIEKTPOIUTAMHU 10 KOHIIA.

OcHOBaHUSI B CBETE TEOPUU AIEKTPOTUTHICCKON TUCCOLUALINU, UX KIacCU(pUKaIs U o01ue
CBOMCTBA.

Conu B cBETE TEOPUHU IICKTPOIUTUUECKON AUCCOLMAIINY, UX KJlacCu(UKaIuys U 001IMe CBONCTBA. .
DIEKTPOXUMUYECKUN Pl HANPSHKEHU METAIIIIOB M €T0 UCIOJIb30BaHUE IJIs1 XapaKTEPUCTUKU
BOCCTAaHOBUTEJIHHBIX CBOMCTB METAJIJIOB.

I'unponu3. Cnydau runponu3sa coneil. Peakmus cpeast (pH) B pacTBopax ruApoIu3yONIUXCs COJEH.
JemoncTpanuu. VcribiTanue pacTBOPOB JIEKTPOTUTOB M HEIJIEKTPOIUTOB HA MPEIMET
JUCCOIMAMU. 3aBUCUMOCTh CTENEHU JIEKTPOIUTHUECKON TUCCOLUALNUA YKCYCHOM KUCTIOTHI OT
paszbaBneHus pactBopa. [IpumMepsl peakiuiit HOHHOTO 0OMeHa, HAYIINX ¢ 00pa3oBaHUEM OCaJiKa, ra3a
WJIM BOJIbl. XUMUYECKHUE CBOMCTBA KUCIIOT: B3aUMOCHCTBUE C METAINIAMUA, OCHOBHBIMU U
aM(}OoTepHBIMH OKCHIaMH, OCHOBAaHUSIMH (III€JI0YaMU U HEPACTBOPUMBIMHU B BOJIE), COJISIMH.
BzaumopeicTBue a30THOM KUCIIOTHI C MEABIO. XMMHUUECKHUE CBOMCTBA LIEJIOYEN: peaKLUsl HEUTpa-
JU3aIiH, B3aUMOJICHCTBHE C KUCIIOTHBIMH OKCHIaMH, COJISIMU. Pasno)keHne HepacTBOPUMBIX B BOJIE
OCHOBaHUU IIPU HArpeBaHWU. XMMHUUYECKHE CBOMCTBA COJIEH: B3aUMO/ICHCTBUE C METAJIJIaMHU,
KHUCJIOTaMU, IIEJI0YaMHu, ¢ IpyrumMu cossiMu. [ uaponus kapouaa kaneius. 3yuenue pH pactBopor
TUAPOIU3YIONINXCS COJIeH: KapOOHATOB MIEIOYHBIX METAJIOB, XJIOPH/Ia U alleTaTa aMMOHHUSI.
JlaGopaTropHbie onbIThI. 6. O3HaAKOMJIEHHE C KOJUIEKIUEW KucioT. 7. [loydenue u cBoiicTBa
HEpacTBOPUMBIX OCHOBaHMH. 8. O3HaKOMIIEHHE C KOJUIEKIIMENH OCHOBaHUH. 9. O3HaAKOMIIEHHE C
KOJIJIEKIIMEW MUHEPAJIOB, cojiepxamux conu. 10. McnbiTanue pacTBOPOB KUCIOT, OCHOBAHUM U COJEH
uHaukaTopamu. 11. Paznuunele ciyyau rugponusa coneid. 12. 'maponns Xa0puaoB U alleTaToB
HIEJIOYHBIX METAJIOB.

IIpakTnyeckas padora Ne 2. PemeHne sKClIepUMEHTANBHBIX 33124 Ha UICHTH(PHUKALINIO
HEOPraHWYECKUX COEIMHEHHM.

Tema 4. Xumuueckue peakoun (11 u)



Knaccudukanus XUMHUYECKUX PEaKIUil.
Krnaccudukanus no yucity 1 coCTaBy pearupyrouux BeIecTB U MPOAYKTOB peakuuu. Peakuuu
pa3IokKEeHUs, COSTMHCHNUS, 3aMEIICHHSI 1 0OMEHAa B HEOPTAHUYECKON XUMUH.
TennoBoil 3PeKT XUMHUYECKUX peakmuil. DK30- U IHAOTCPMUUYECKHUE PEAKIIHH.
Tepmoxumuueckue ypaBHeHus. Pacuer KoquyecTBa TEIUIOTHI IO TEPMOXUMHUUYECKUM YPABHEHUSIM.
CkopocTe XxuUMHUECKUX peakuuil. [IoHATHE 0 CKOPOCTH XMMUYECKUX PEAKLUN, aHATUTHYECKOE
BBIpaKEHHE. 3aBUCUMOCTb CKOPOCTH PEAKIIUU OT KOHILIEHTPALMHU, JaBICHUS, TEMIIEPATYPbI, TPUPOIbI
pearupyromux BeUeCcTB, IIOMAAN UX CONPUKOCHOBEHUS. 3aKOH JIeUCTBYOMUX Macc. KaTamu 3.
Karanuzaropsl. Karanus. [IpuMepbl KaTaIUTUYECKUX MPOLIECCOB B IPOMBIIUIEHHOCTH, TEXHUKE,
ObITy. @EpMEHTHI U UX OTJIMYHMS OT HEOPTaHWYECKUX KaTaau3aTopoB. [I[puMeHeHe KaTaau3aTtopoB U
(bepMeHTOB.
Xumuyeckoe paBHOBecue. OOpaTHMble M HEOOpATUMBIE PEaKIIMH. XUMUYECKOE PAaBHOBECHE U
CIIOCOOBI €r0 CMELLEHUS Ha IPUMEPE MOJIyUYEHUS aMMHaKa. d.
OKHCIHUTENBHO - BOCCTAHOBUTEIbHBIE MpoLecchl. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIIH.
Oxucnutenpb U BoccraHOBUTENb. OKHcIeHNe U BoccTaHOBIeHHE. COCTaBlIeHUE YpaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOAOM JIEKTPOHHOTO OanlaHca.
OO0mue cBoiicTBa METAIOB. XMUMHUYECKHUE CBOMCTBA METAJIJIOB KAK BOCCTAHOBHUTEIICH.
B3auMmozeiicTBue METaNIOB ¢ HEMETAUIAMH, BOJIOM, KUCIIOTAMU M paCTBOPaMU COJIEH.
Mertamiorepmus.
Koppo3us meramnos. CriocoObl 3a1IUThl METAIIJIOB OT KOPPO3HH.
OOmue cBoiicTBa HEMETAIOB. XUMHUYECKHE CBOMCTBA HEMETAIIJIOB KaK OKHCIIUTEIICH.
B3aumozeiicTBue ¢ MeTamiamMu, BOJOPOAOM U IpYyruMu HeMeTauiamu. CBOMCTBA HEMETAIIIIOB Kak
BOCCTAaHOBUTENEH. B3anMoA€CTBHE C MPOCTHIMU U CIIOKHBIMH BELIECTBAMU-OKUCIUTEIISIMH.
DIEKTPOoNn3. DIEKTPOIN3 PACTBOPOB U PACILIABOB JIEKTPOJIUTOB HA IPUMEPE XJIOPUIA HATPHUSL.
DNEKTPOIUTHUECKOE MOTyYeHHE altoMuHus. [IpakTuueckoe 3HaUeHNE AIIEKTPOIIN3aA.
3akmoueHue. llepcrniekTuBBI pa3BUTHS XUMHUECKOW HAYKH U XUMUYECKOTO MMPOU3BOJICTBA. XUMUS
U IIpo6JieMa OXpaHbl OKPY KaIOIIEH Cpebl.
JleMoOHCTpPAanUU. DK30TEPMHUUECKUE U SHAOTEPMUUECKNE XUMUYECKHE PEaKLIUU. TernaoBbIe
SIBJICHHS TIPU PACTBOPEHUH CEPHON KUCIOTHI U aMMUAYHOM CEIUTPBI. 3aBUCUMOCTb CKOPOCTH
peakluu OT IPUPOBI BEIIECTB HA IPUMEPE B3AUMOJICHCTBHS pACTBOPOB PA3IMYHBIX KUCIOT
OJIMHAKOBOM KOHIIEHTPAIMH C OJJUHAKOBBIMU KYCOUYKaMU (TpaHyJIaMH) IIMHKA U OJIMHAKOBBIX
KYCOUYKOB Pa3HBIX METAJUIOB (MarHus, IIMHKA, JKeJIe3a) C PACTBOPOM COJISTHON KUCIIOTHI.
B3aumoselicTBue pacTBOPOB CEPHOI KUCIOTHI C paCTBOPAaMU THOCYJb(aTa HaTpUs pa3IMuHOM
KOHIIEHTpallMU U TeMnepaTrypsl. Mozens kunsiero ciod. PasnoxkeHnue nepokcuaa BoJopoia ¢
noMoIIbi0 Heoprannveckux karanuzatopoB (FECly, KI) u npupomabix 00bEKTOB, COIEpKALIIX
Karana3zy (ceipoe Msico, kapTodens). [IpocTeiiine OKHCIUTENbHO-BOCCTAHOBUTENLHBIE PEAKIUU:
B3aMMOJICHCTBUE ITUHKA C COJITHOU KUCJIOTOM | kene3a ¢ cynbdarom meau (11). Moaens
aneKTposin3epa. Moienp NeKTPOIU3HON BaHHBI I MMOJTYyYEHUs aTFOMUHMSL.
JlaGopatopubie onbIThl. 13. [TonydeHue kucnopoaa pa3noKeHUeM MEPOKCHIa BOJIOPOA C
MOMOIIBIO JUOKCHA Mapranma. 14. Peakius 3aMerieHnst Me jKeJie30M B pacTBope cyibdaTa
meau (I1). 15. [onyyenue Bogopoa B3auMoIeCTBUEM KUCITIOTHI ¢ HUHKOM. 16. O3HaKoMIIEHUE C
KOJUIeKIMeN MeTasuioB. 17. O3HaKOMJIEHUE C KOJUIEKIINEH HEMETAILTIOB.

3. TemaTuyeckoe NIIAHUPOBaHUeE.

10 kaace (34 4., 1 4. B Heres110)

Tema KonunyectBo
4acoB
BBenenue 1
Tema 1. Teopusi cTpoeHHs1 OPraHUYeCKHX COCAHHEHUH 3
Tema 2. YriieBog0poabl 1 X NPUPOAHbIE HCTOYHUKH 9
Tema 3. Kuciopoacoaepaxane opranndeckKie coeINHeHUs! 8
Tema 4. Azorcoaep:xkamme OpraHudecKue coeJMHeHn sl 8




Tema 5. XuMusd 1 :KU3HbL 4

PesepB 1
11 knacc (34 4., 1 4. B HeleJ110)
Tema KosaunyecTBo
4acoB
Tema 1. [lepuoauyeckuii 3aK0H ¥ CTPOEHHE ATOMA 4
Tema 2. CTpoeHne BemecTBa 11
Tema 3. JeKTPOJIUTHYECKAS U CCOHAIUSA 7
Tema 4. XuMnuecKue peakunu 11
Peseps 1




