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OJIEKTUBHBIN Kypc «®Pu3nyeckass XUMHs» NpeIHa3HA4YeH ISl Y4YalllUXCAd CTaplied IIKOJIbI,
BBIOPABIIINX €CTECTBEHHO-HAYUYHBIH, (PU3HKO-MaTeMaTHUECKUH, (HPU3UKO-XUMUUECKUN mpoduiam
WIM TPOSIBUBIIMX TMOBBINICHHBIA HHTEpEC K H3yYeHUI0 XuMHH. JlaHHBIH Kypc — Kypc
MHTETPUPOBAHHBIHN, COJIEPKATEIBHO OH CBSI3aH C KypCOM XUMHH, (PU3UKH, MATEMAaTHKH OCHOBHOM
HIKOJIBL. MI3yueHue mpengaraeMoro 3JIeKTUBHOTO Kypca HalpaBJlIeHO Ha yriryOJieHne u 00001IeHre
3HAHUH IIKOJBPHUKOB O XMMUYECKOM IPOLIECCE, B YACTHOCTU O €r0 TePMOJWHAMHKE, KHHETHKE,
COCTOSTHUM PaBHOBECHS, a TAK)KE O MOBEPXHOCTHBIX SIBJICHUSIX.

HecmoTpst Ha TO 4TO OTHENBbHBIE BOIPOCH TEPMOAMHAMUKN M KHHETUKU PACCMATPHBAIOTCS
B yuyeOHMKaX XMMHUU M (DU3UKH, MPEACTAaBICHHOW B HUX HMH(OpPMALMU HEIOCTATOUYHO JIJIS
O00BEKTHBHOHN OIICHKHM M MOHUMAHUS CYTH MPOUCXOIAMINX IporeccoB. [lonHoe MX OCMBICTICHHE
BO3MOXKHO JIMIIIb Ha CTHIKE 3TUX JABYX Hayk. K ToMy ke Ha ypoBHE MHUKpPOUACTHI] AeJICHUE
IPOIECCOB HAa (PU3UYECKHE U XMUMUYECKUE SBISIETCS JOBOJBHO YCIOBHBIM. DU3MYECKas XUMUS
U3y4yaeT XMMHUYECKUE MPOIIECChl, OMHUPasch Ha (PU3NUECKHE TEOPUU U UCHOJIB3Ys (U3NUYECKUE
METO/BI.

OO6mass xapaktepuctuka Kypca. [Ipeanmaraemblii  3JIE€KTUBHBIA Kypc IOCBSLIEH
PacCMOTPEHHIO TaKUX TeM (PU3NYECKON XUMHH, KaK XUMHUYECKasi TePMOAMHAMUKA, XMMHYECKAsI
KMHETUKA, XHMHUYECKOE paBHOBECHE U TIOBEPXHOCTHBIC SBJICHHS. 3HAUMUTEIbHAs YacTh
AJIEKTUBHOTO Kypca OTBEACHA MpPaKTUYECKHUM paboraMm, OOblIasg 4YacTh KOTOPHIX HMEET
HCCJIEIOBATEILCKUN XapaKTep

[enu xypca: — pacuupenue, yriryoieHue u 0000IeHre 3HaHui 0 XUMUYECKOM TTpoI1iecce,
MPUYMHAX U MEXaHU3ME er0 MPOTEKaHUsI; — Pa3BUTHE O3HABATEIbHBIX HHTEPECOB U TBOPUECKHUX
CIOCOOHOCTEH ydYamuxcss 4Yepe3 MPaKTHYECKyI0 HAlpaBICHHOCTh OOyYeHUS XHMUU U
MHTETPUPYIOLIYIO POJIb XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

3amauu Kypca:

— (popmupoBaHUE €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS YUAIIUXCS;

pa3BuTHE MPUEMOB YMCTBEHHOM JICATEIILHOCTH, TO3HABATEIBHBIX HHTEPECOB, CKIIOHHOCTEH
U CIIOCOOHOCTEH yJaluxcs;

— yrayOneHue BHYTPEHHEM MOTHMBALMM Yydyaliuxcsi, (opMHpOBaHHE NOTPEOHOCTH B
MOJyYeHUU HOBBIX 3HAHUH U PUMEHEHHUE UX Ha MPAKTHKE;

— paciupenue, yriayoneHue u 0000ueHre 3HaHUH 110 XUMUU U (PU3UKE;

— HUCMOJIb30BAHNE MEXIPEAMETHBIX CBA3eH XUMUU C (PU3MKON, MaTeMaTUKON, OMOJIOTHEH,
UCTOpHEH, DKOJIOTHEH, pacCMOTpPEHHME 3HAueHHsl AAHHOTO Kypca Ui YCIENTHOTO OCBOCHUS
CMEXHBIX TUCITUILINH;

— COBEpIICHCTBOBAaHHE AKCIEPUMEHTAIBHBIX YMEHHMHA M HABBIKOB B COOTBETCTBHU C
TpeOOBaHUAMH MPABUII TEXHUKHU 0€30M1aCHOCTH;

— pacCMOTpPEHHE CBS3M XUMHH C JKU3HBIO, C BaKHEHIINMHU cdepamMH IesTeIbHOCTH
4eJ0BEKa; — Pa3BUTHE Yy YYAIIMXCS YMEHHUS CaMOCTOATENbHO padoTaTh C JIOMOJHUTENbHOU
JUTEPaTypOi U IPYTHMHU CpeACTBaMU HH(popMaIum;

— (QopMHpOBaHUE Yy Y4YalIUXCS YMEHUN aHAJIW3UPOBaTh, COINOCTAaBIATh, MPUMEHSThH
TEOPETUYECKHE 3HAHUS HA TIPAKTUKE;

— (dopMHpOBaHHE YMEHHH MO PELICHUIO 3KCIIEPUMEHTAIBHBIX U TEOPETHUECKUX 3ajad.
OCHOBHBIE HJIEH Kypca:

— €IMHCTBO MaTepHaIbHOI'O MHPA;

— BHYTPH- U MEXIPEAMETHAs HHTETPAIIHS,

— B3aMMOCBS3b HayKH U MIPAKTUKU;

— B3aWMOCBSI3b UEIIOBEKA M OKPYKAIOIICH CPEeIbl.

VYyebHO-MeToIMUecKoe obecreueHre Kypca BKJIOYaeT B cebst yueOHoe mocoOue Juis
yuanuxcsa: @Pusnyeckas xumus 10-11 xmacesl. B.A. benonoros (2021 1) u mporpammy
AIIEKTUBHOTO Kypca: COOpPHHMK HpPHUMEpHBIX pabouux mnporpaMMm — ydyeOHOe mocoOue Jyis
oOuieoOpa3oBarenbHbIX opranu3anuii (2018 r).

YyebHOoe mocobue i ydammxcs O00ecHeuMBaeT CoJepKaTelbHYI YacTb Kypca.
Conepskanne mocobust pa3ouTo Ha maparpadsl, BKIOUAET IUIAKTHIECKUN MaTepuall (BOMPOCHI,



yOpaKHEHUs, 3aJaud, JOMAIIHUN HKCIIEPUMEHT), IpakTudyeckue paborel. Ha 3aHATHAX 1O
JAHHOMY KypCy Yydaluecs YIIyOJsiOT CBOM 3HAaHUS OCHOB XWMHYECKOM TEpMOIUHAMUKH,
XMMHUYECKON KMHETUKH, XMMUYECKOIO PaBHOBECHUS U MOBEPXHOCTHBIX sBJICHUU. B pesynbraTe
u3ydeHus Kypca «Dusndeckas XUMHUsD» PaCIIUPSAETCS] MUPOBO33PEHHUE yUaIllUXCsl, Pa3BUBAIOTCS
IIO3HABATEJIbHBIA HHTEpPEC, MHTEJUIEKTyallbHbleé M TBOPYECKHE CHOCOOHOCTH, (OPMUPYIOTCS
npeaMeTHbIe, 0011e yueOHble U cenu(uyeckie yMEeHUs U HaBbIKU IIKOJIBHUKOB. Kypc comepxut
00J1b1110€ KOJIMYECTBO JEMOHCTPALIMOHHBIX KCIIEPUMEHTOB U MpaKkTHUecKuX padot. 1o xenanuto
YUUTENsl U B 3aBUCUMOCTH OT OCHAIIEHHOCTH KaOMHETa HEKOTOPBIM MPAKTUYECKHM padoTam
MOYKHO IIPUJATh UCCIIE0BATEIbCKUI XapaKTep.

Hcnonk3oBaHne B y4eOHOM TIPOIECCe MPAKTHUECKUX PabOT CrocoOCTBYET OO0OOIICHHIO
y4eOHOro MaTepuala, pacliupseT BO3MOXKHOCTU MHIUBUAYAJIBHOTO U JU(PHEepeHIIMPOBAHHOTO
MOJIX0/0B K OOYYEHHUIO, IMOBBIIIAET TBOPYECKYIO AKTHBHOCTH LIKOJHHHKOB, PACIIUpPSET HX
Kpyrozop. BxkiroueHne Takux pabOT B DJIEKTUBHBIH Kypc NPUBHUBAeT  y4dallUMcs
UCCIIEIOBATEIbCKUI MOAXO0J K WX BBIIOJIHEHHUIO, TIOMOTAeT B OBJIAJCHHU JOCTYIHBIMU IS
yyalllUXcsl Hay4YHbIMM METOJAaMM HCCIelOoBaHMs, (OPMHUPYET M pPa3BUBAET TBOPYECKOE
MBIIJICHHE, MOBBIIIAET MHTEPEC K MO3HAHMIO XUMHUYECKUX SBICHHA W UX 3aKOHOMEPHOCTEH.
[Ipennaraemsle mpakTHYECKUe pabOThl BKIIOYAIOT OIIPEEIIEHUE HE TOJIbKO KaYeCTBEHHBIX, HO U
KOJINYECTBEHHBIX XapaKTePUCTUK MIPOIIECCOB. Cucrtematuieckoe BBIIIOJIHEHUE
SKCHEPUMEHTAJIbHBIX 3aJa4 10 KOJMYECTBEHHOM XapaKTepUCTHUKE IPOLECCOB pa3BUBACT Y
yUYaIIUXCSl aKKypaTHOCTb, BBIPAOATHIBAET HABBIKM TOYHOCTH IIPH OIICHKE pPE3yJIbTaTOB
JKCHEPUMEHTA.

Kaxnas mnpaktudeckas pabora BKIIOYAET KpaTKAE TEOPETHYECKUE CBEICHHS U
9KCHEPUMEHTAJIbHYI0 4acTh. PaboTel mpoBoaarcs B rpymnnax no 3—4 dyesnoBeka. BeimosiHeHue
UCCIIeIOBaHMd TpeOyeT NpenBapUTEIbHON MOArOTOBKU: TEpel MPOBEICHHEM SKCIEPUMEHTA
yuuTelb paboTaeT OTAENBHO ¢ KAKJOU IPYIION yyaluxcs.

OJNEKTUBHBII KypC JOIYCKAaeT HCIHOJb30BaHUE (110 YCMOTPEHHUIO YUHTENs) JHOBIX
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH, Pa3IMYHbIX OPraHU3ALUOHHBIX (POPM OOydEHUs:
JIEKIIMH, CEMUHAPOB, Oecell, MPaKTUYECKUX U JabopaTOpHBIX paboT, UCCIEI0BATEIHCKUX PadoT,
KOH(pepeHIUH.

B kauectBe OCHOBHOI OpraHM3allMOHHON (OPMBI MPOBEAEHUS 3aHATHH MpeIaracTcs
JIEKIIMOHHO-CEMUHAPCKOE 3aHATHE, HA KOTOPOM Ja&TCsl 00bSICHEHUE TEOPETHUECKOro MaTepuana
U PEUIaloTCs 339 10 JaHHOW Teme. J{J1s OBBIeHNsI HHTepeca K TEOPETUIECKHM BOIIPOCaM U
3aKpEeIUIEHUS] H3YYEHHOI0 MaTepuayia MpelyCMOTPEHbl JE€MOHCTPAI[MOHHBIE ONBITHI U
71a00paTOPHBIN MPAKTUKYM

[l1aHupyeMble pe3yJbTAThI OCBOEHHS

W3ydenue mpeaimaraeMoro 3J1eKTUBHOTO Kypca HAmpaBlIEeHO Ha YriryOlieHue u 00001eHne
3HAHUU O6yanOIHHXC${ 0 XUMHUYCCKOM IMPOHECCCC, B HACTHOCTH O €TI0 TCPMOJAUHAMUKE, KUHCTHUKE,
COCTOSTHUU PaBHOBECHS, a TAK)KE O TOBEPXHOCTHBIX SIBJICHHSIX.

JInuHOCTHBIE Pe3yJIbTATHI:

— OpHUEHTAIHs 00yJaIoUINXCs Ha JOCTHKEHHUE JIMYHOTO CUACThSI, PeaTH3aliio MO3UTUBHBIX
KU3HCHHBIX MEPCICKTUB, WHHIOHWATUBHOCTH, KPCATHUBHOCTb, TI'OTOBHOCTH H CIIOCOOHOCTh K
JUYHOCTHOMY CaMOOTIPEAETIEHUI0, CIOCOOHOCTh CTABUTH IEJIU U CTPOUTH KU3HEHHBIE MIJIaHbL;

— TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOIIMXCS K CaMOPA3BUTHIO M CAMOBOCITUTAHHIO B
COOTBETCTBUHU C OOIIEUETOBEYECKUMHU I[EHHOCTSAMU U HJeallaMd TPa)KTaHCKOTO OOIIeCcTBa,
MOTPEOHOCTh B PU3NICCKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-03JI0POBHUTEIHHON
JESITEIbHOCTBIO;

— IPUHATHE U PeaTH3allis IIEHHOCTEHN 3J0pOBOTO M 0€30IMacHOT0 00pasa K1U3HH, OEpeKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMy U
MICHXOJIOTHIECKOMY 37I0POBBIO;

— HETPUATHE BPEIHBIX MPUBBIYEK: KypEHUs, YIIOTPEOICHUS AIKOTO0JIsl, HAPKOTHUKOB;




— MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Da3BUTHS HAayKd U
OOIIECTBEHHON MPAKTUKU, OCHOBAHHOE Ha [Uajore KyJlbTyp, a TaKXke pa3iudHbIX (GopMm
0OLIECTBEHHOT'O CO3HAHUSI, OCO3HAHHE CBOET0 MECTa B MOJIUKYJIBTYPHOM MHUDE;

— HPAaBCTBEHHOE CO3HAHHE W TMOBEJCHHE HAa OCHOBE YCBOCHHS OOIICUEIOBEUYECKUX
LEHHOCTEH, TOJEPAHTHOI'O CO3HAHMS MU IOBEJACHUS B IOJIMKYJbTYPHOM MHUpPE, TOTOBHOCTHU U
CIIOCOOHOCTH BECTH IUAJIOT C APYTMMH JOJbMH, TOCTUTaTh B HEM B3aUMOIIOHUMAaHUS, HAXOIUTh
oO11ye eIy U COTPYAHUYATH IS UX JOCTUKCHHUS,;

— pa3BUTHE KOMIETEHIIUNA COTPYIHUYECTBA CO CBEPCTHUKAMMU, JIETbMH MJIJILIIETO BO3pacTa,
B3pOCIIBIMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO IOJIe3HOHM, Yy4eOHO-HCCeA0BaTEIbCKOM,
MPOEKTHOM U IPYTUX BUAAX NEATEILHOCTH.

— MHpPOBO33pPEHHUE, COOTBETCTBYIOUIEE COBPEMEHHOMY YPOBHIO pa3BUTUS HayKH,
3HAYUMOCTHU HayK{, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BJIAJCHHUE JIOCTOBEPHOU
uH(popMaliell 0 MEPeqOBbIX JOCTHXKEHUAX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHON HAYyKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MUpPA U OOILECTBA;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha
IPOTSKEHUM BCEW MKU3HHU; CO3HATEIbHOE OTHOIIEHHE K HENPEPhIBHOMY OOpa30BAHUIO Kak
YCIIOBUIO YCIEUIHOM MpodeccnoHanbHOM 1 001IeCTBEHHON AesITeNbHOCTH;

— DKOJIOTMYECKasl KyJbTypa, OEpeKHOE€ OTHOILIEHUS K POJHOW 3emie, NPUPOIHBIM
OorarctBam Poccum u Mupa; MOHMMaHUE BIHUSHUS COLHATBbHO-3KOHOMHYECKHX IPOIECCOB Ha
COCTOSHUE TPUPOJHONW M COLMAIbHOM Cpenibl, OTBETCTBEHHOCTh 3a COCTOSIHUE IPUPOJHBIX
pPECypCOB; YMEHHSI M HaBBIKM Pa3yMHOI0 IMPUPOJONOJIb30BaHUS, HETEPIMMOE OTHOUIEHUE K
JNEHCTBUAM, HPUHOCALUIMM BpEA 3KOJOTHMHU; NPUOOPETEHHE OIbITa HKOJIOr0-HaIpPaBIEHHOU
JIeATEIbHOCTH;

— OCO3HaHHBIN BBIOOp OyayIei npodeccuu Kak myTh U CIIOCO0 peann3aluu COOCTBEHHBIX
JKU3HEHHBIX IJIaHOB.

MertanpenmeTHbie pe3yJbTaThl:

PerynsiTuBHbIC YHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUS

YueHuK HayuuTCs:

— CaMOCTOATEIBHO OMPEACIATH IIeJId, CTABUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a]]a4l B
00pa30BaTeNbHON 1eATENbHOCTH U dKU3HEHHBIX CUTYaIUsX;

— OILICHMBATh PECYpChl, B TOM UHCIE BpeMs U JpyrHMe HeMaTepuajbHbIE PECypCHl,
HEO0OXOAUMBIE VISl TOCTHKEHUS TTOCTABJICHHOM paHee 1eH;

— CONOCTaBJIATh HMMEIOLINECS BO3MOXXHOCTH M HEOOXOIUMBIE ISl JTOCTMDKEHUS ILIEH
pecypchl;

— OpraHu30BBIBaTh I(PQPEKTUBHBI TOHUCK PECYpCOB, HEOOXOIUMBIX MJi JIOCTHXKEHUS
IMOCTaBJICHHOM IICIIH;

— OIIPEEIATh HECKOJIBKO IyTEN JOCTHKEHHUS ITOCTABJIEHHOW LIETIH;

— BBIOMpaTh ONTUMAJBHBIA TyTh JOCTIDKCHHS 1eTH ¢ Yy4eToM 3(P(HEeKTUBHOCTH
pPacxo/I0BaHUs PECYpCOB U OCHOBBIBASICh Ha COOOpaXKEHUSIX ITUKU U MOpPAIIH;

— 3aJaBaTh MapaMeTpbl M KPUTEPHUM, IO KOTOPHIM MOXHO OINpPEAENUTh, 4YTO IeJb
JIOCTUTHYTA;

— COIOCTABJIATH MOJIyYEHHBIN PE3yJIbTaT A€ATEILHOCTH C MIOCTaBICHHOMN 3apaHee LENblo;

— OLIGHUBATh MOCIEICTBHS JOCTHXKEHHSI IOCTaBIEHHOMU 1IEJM B JA€ITEIbHOCTH, COOCTBEHHOM
KU3HU U KU3HU OKPYKAIOIIHUX JIFOICH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

YueHuK HayuuTCs:

— KPUTHYECKU OIICHUBATh U UHTEPIIPETUPOBATh MH(POPMAIIHIO C PA3HBIX TTO3HIIHIA;

— pacmo3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHS B MH(OOPMAITMOHHBIX UICTOYHUKAX;

— HCIOJb30BATh PA3IMYHBIE MOJEIBbHO-CXEMaTUYECKUE CPEACTBA JUIsl MPEACTABICHUS
BBISIBIICHHBIX B HH(OPMAIIMOHHBIX HCTOYHUKAX MTPOTUBOPEUHIA;

— OCYIIECTBIISITh Pa3BEPHYTHIM MHPOPMAITMOHHBIN MOUCK U CTABUTH HA €r0 OCHOBE HOBBIC
(yueOHbIe 1 TO3HABATENIbHBIC) 33]1a4H;



— UCKaTh ¥ HAXOJAUTH 0000IIEHHBIE CTIOCOOBI PEIICHUS 3a/1a4;

— MPUBOANTH KPUTHUECKHUE apTYMEHTHI KaK B OTHOIIIEHUU COOCTBEHHOTO CYX/ICHHUS, TaK U B
OTHOUICHUHU JIEHCTBUI U CYKIECHUN JPYroro; — aHaJM3upoBaTh U MpeoOpa3oBbIBATH MPOOIEMHO-
MIPOTUBOPEUYUBHIE CUTYAIIHH;

— BBIXOJIUThH 32 PaMKH y4eOHOro MpeIMeTa M OCYLIECTBIIATH IEJICHAIIPABICHHBIN MOMCK
BO3MO>KHOCTH ILIMPOKOI'0 IIEPEHOCA CPEJICTB U CIIOCOOOB JEMCTBUS;

— BBICTpaMBaTh HHANBUAYATbHYIO 00pa30BaTENIbHYIO TPAEKTOPHUIO, YUUTHIBAsSI OTPaHUYEHUS
CO CTOPOHBI APYIUX YYACTHUKOB U PECYPCHBIE OIPaHUYCHUS;

— MEHATh U YAEpXKHUBaThb pa3Hble MO3UIMH B IO3HABATEIBHON JesATeNbHOCTU (OBITH
YUYEHUKOM U yuureneM; (GOpMyJIHpoBaTh OOpa3oBaTEeNbHBIA  3alpOC W BBIIOJHSATH
KOHCYJIbTaTUBHBIE (DYHKIIUU CAMOCTOATEIbHO; CTAaBUTh IPOoOJIeMy U pabOTaTh HaJl €€ PEeLICHUEM;
YIPaBIsATH COBMECTHOM IM03HABATEIbHON JESTEIBHOCTHIO U TOAUYMHATHCS ).

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe N1eiCTBUSA

YueHuK Hay4uTCs:

— OCYUIECTBIIATDH JI€JIOBYI0O KOMMYHHUKAIIMIO, KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMU
(kak BHYTpU 00pa3oBaTeIbHON OpraHU3alllK, TaK U 3a €€ MpeieamMu);

— TpU OCYUIECTBIEHUU TPYMIOBOIl pabOThl OBITh KAaK PYyKOBOJIUTENEM, TaK U UJICHOM
MPOCKTHOM KOMaHABl B Pa3HbIX pOJIAX (T€HEpaTOpoOM HACH, KPUTUKOM, HCIIOTHUTEIEM,
MPE3CHTYIOUM U T. 11.);

— pPa3BEepHYTO, JOTMYHO M TOYHO H3JaraTh CBOK TOYKY 3pPEHHUS C HCIOJb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) S3BIKOBBIX CPEJICTB;

— pacrio3HaBaTh KOH(JIMKT TEHHBIC CHTyallMH W MPEIOTBpAlIaTh KOHQIHUKTHI JO WX
AKTHBHOM (a3bl;

— KOOPAWMHHUPOBATH M BBITIOIHATH PA0OTY B YCIOBUSIX BHPTYAILHOTO B3aUMOICHCTBUS (MITH
COUYETaHMS PEalTbHOI0 U BUPTYAIbHOIO);

— COIVIacOBBIBATH IO3UIMM WIEHOB KOMaHJbl B IIpoliecce paboThl HajJ 00IUM
MPOIYKTOM/pEIICHUEM;

— MIPEACTABIISITH TyOJUYHO PE3yIbTaThl HHAUBHUIYATBHON M TPYNIIOBOM IEATETLHOCTH, KaK
nepes 3HaKOMOM, Tak U Nepe/l HE3HAKOMOU ayIuTOPHE;

— noadupaTh NapTHEPOB JJs JEJIOBOM KOMMYHMKAIMHM, HCXOAS M3 COOOpakeHui
PE3yIbTaTUBHOCTH B3aUMOJICUCTBHS, @ HE IMYHBIX CUMIIATUH;

— BOCIPHUHHMATh KPUTHUYECKHE 3aMEYaHUs KaK pecypc COOCTBEHHOI'O Pa3BUTHSI; TOYHO U
eMKO (hopMyIHpOBaTh KaK KPUTHUECKHE, TaK U OJOOPHUTENbHBIE 3aMEYaHus B aApec IAPYTHUx
JI0JIe B paMKax J1eJI0BOM U 00pa30BaTeIbHOW KOMMYHUKALIUY, U30€rast Py 3TOM JIMYHOCTHBIX
OIICHOYHBIX CYXJACHUM.

IIpenmeTHble pe3yJbTaThI:

BrIlyCKHHMK Hay4uTCS:

— pacKpbIBaTh Ha IPUMEPAX POJIb XUMHUH B (POPMHUPOBAHUU COBPEMEHHON HAYYHOU KapTHHBI
MHpa U B NPAKTUYECKOW AESATENBHOCTH YEJIOBEKA, B3aMMOCBSI3b MEXKAY XMUMHEH U JPYTrUMU
€CTECTBEHHBIMU HAyKaMH;

— WUIIOCTPUPOBATh HA MPUMEPAX CTAHOBIICHHE U HBOJIIOLUIO OPTraHUYECKOW XMMHUHU Kak
HayK{ Ha Pa3IUIHBIX UCTOPUUYECKUX dTANaX €€ Pa3BUTHS;

— YCTaHABIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBSI3M MEXI1Y CTPOCHHEM aTOMOB XMMHUYECKUX
AJIEMEHTOB M MEPHUOINIECCKUM U3MEHECHHUEM CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COCAMHEHUH B
COOTBETCTBUHU C MOJIOKEHHUEM XUMHUECKHUX DJIEMEHTOB B IIEPUOINUECKON CUCTEME;

— aHAJIM3UPOBATh COCTAB, CTPOCHHUE U CBOMCTBA BELIECTB, IPUMEHSIS ITOJI0KEHHSI OCHOBHBIX
XUMUYECKUX TEOPHUM: XMMHYECKOTO CTPOEHHUs OpraHuueckux coeauHeHuid A.M. Bytneposa,
CTPOEHHS aTOMa, XUMUYECKOW CBSI3U, DJEKTPOIUTHUECKON AUCCOLMAINYA KUCIOT U OCHOBAaHUM;
YCTaHABIMBATh PUYUHHO-CIICJICTBEHHBIE CBA3U MEXIY CBOMCTBAMHM BEIIECTBA U €TI0 COCTABOM U
CTPOEHUEM;

— NPUMEHSTH MPaBHUJIa CUCTEMATHYECKON MEXIyHapOAHOM HOMEHKIATYpPhl KaK Cpe/ICTBA
pa3ianyeHus U UIeHTU(UKALUY BEUIECTB 110 UX COCTABY U CTPOEHUIO;



— COCTaBIISITh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYJIIBI HEOPTaHUYECKUX U OpPraHUYEeCKUX
BEIIIECTB KaK HOCUTENeH HH(OPMAILIUK O CTPOSHUH BEIIECTBA, €T0 CBOMCTBAX U MPUHAICKHOCTH
K ONPEJEIIEHHOMY KJIACCy COEIMHEHUH;

— OOBSCHATH TPUPOLY M CIOCOOBI 00pa30BaHUS XHMHUYECKON CBSI3U: KOBAJICHTHOU
(TONSAPHOM, HEMOJIAPHOM), WOHHOM, METAJUIMYECKOW, BOJOPOJHON — C IIEIBI0 ONpeaeICHUS
XUMUYECKON aKTUBHOCTH BEILIECTB;

— XapaKTepu3oBaTh (PU3NYECKUE CBOICTBA HEOPTraHMUYECKUX U OPraHUYECKUX BEIIECTB U
YCTaHABIIMBAThH 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT THUITA KPUCTATUIMYECKON PEIIETKH;

— XapaKTepu30BaTh 3aKOHOMEPHOCTH B HW3MEHEHMH XUMHUYECKHMX CBOWCTB IPOCTHIX
BEILIECTB, BOJOPOJAHBIX COCIMHEHHM, BHICITUX OKCHIOB U THIAPOKCHJIOB;

— MPUBOJUTH MIPUMEPHl XUMUYECKUX PEAKIIUNA, PACKPBIBAIOIIUX XapaKTEPHbIE XUMUUECKUE
CBOMCTBA HEOPraHMYECKUX U OPraHWYECKMX BEIIECTB HM3YYEHHBIX KIJIACCOB C IENbI0 HX
uAeHTU(PUKAIMY U 00BICHEHUS 00JIaCTH IPUMEHEHUS;

— ONpeNeNsATh MEXaHU3M PEaKlMM B 3aBUCUMOCTH OT YCIOBUU MPOBEIACHUS PEAKIMH U
MIPOrHO3UPOBATh BO3MOKHOCTh MPOTEKAHUS XUMHUECKUX PEaKIMil HA OCHOBE TUIA XMMHUYECKON
CBSI3U U aKTUBHOCTU PEAreHTOB;

— yCTaHaBIUBATh 3aBUCHMOCThH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COSAMHEHUM OT
XapakTepa B3aMMHOTO BJIUSHHUSA aTOMOB B MOJIEKyJaX C ILIEIbIO MPOTHO3UPOBAHUS MPOTYKTOB
peaxiuu;

— YCTaHaBJIMBATh 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEAKIIUU U CMEIICHUSI XHUMHUYECKOTO
paBHOBECHSI OT PA3IMYHBIX (PAKTOPOB C IIENIBbIO OMPEACTICHUS ONTUMAIBHBIX YCIOBHM MPOTEKAHUS
XUMHUYECKHX MPOIIECCOB;

— yCTaHaBJIMBATh FT€HETHUECKYIO CBS3b MEXKAY KJIacCaMH HEOPTaHHMUECKUX M OPraHUYeCKHX
BEIICCTB TSI OOOCHOBAaHWS TPUHIUIUAIBHON BO3MOXKHOCTH TIOJMYYEHHUS HEOPTaHHYECKUX U
OpPraHUYECKUX COSAMHEHUI 3a/IaHHOTO COCTaBa U CTPOCHUS;

— MOAOHWpAaTh pEeareHThl, YCJIOBHS W ONPEAENSATbh MPOAYKTHI PEAKIHil, MO3BOJISIONIUX
peann3oBaTh  Ja0OpaTOpHbIE ¥  MPOMBIIUICHHBIE  CIIOCOOBI  IMOJYYEHHUS  BaKHEHIIMX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIICCTB;

— OIPENENATh XapaKkTep Cpelbl B pe3ybTaTe TUAPOIN3a HEOPraHUUECKUX U OPTaHUYECKUX
BEIIECTB M TPHUBOJAWTH TPHUMEPHI THUAPOIN3a BEIIECTB B IOBCEIHEBHOM >KM3HU YEJIOBEKA,
OMoNIOrnYecKX 0OMEHHBIX MPOIECCaX U MPOMBIIIEHHOCTH;

— TPUBOAUTHL TPUMEPHI OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PpEAKIUH B MPHUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIECCaX U KUZHENEATEIbHOCTH OPraHU3MOB;

— 000CHOBBIBATH MPAKTUYECKOE UCTIOIB30BAaHIE HEOPTAHUYECKUX i OPTaHUYECKUX BEIIECTB
U UX PEaKIil B MPOMBIIIIIEHHOCTH U OBITY;

—  BBINIOJIHATH XUMHUYECKHW OKCIEPUMEHT 1O PACMO3HABAHUIO W  MOJIYYEHHUIO
HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJlacCaM COE€IMHEHU, B
COOTBETCTBUU C MPaBWJIAMHU M TIpUEMaMU 0€30MacHON padOThl ¢ XUMUUYECKHUMU BEIIECTBAMH U
71a00paTOpHBIM 000PYIOBaHUEM;

— MMPOBOJAUTH PacU€Thl HA OCHOBE XUMHUYECKUX (DOPMYJT U YPABHEHHUM PEaKIIUi: HAXOXKICHUE
MOJIEKYJISIpHON (POpPMYIIBI OPraHMYECKOTO BEIIeCTBa MO €ro IUIOTHOCTH M MAacCOBBIM JOJISIM
AJIEMEHTOB, BXOJSIINX B €ro COCTaB, WJIA IO MPOAYKTaM CTOPAaHMS; pacuyeThl MacCOBOW IO
(Macchl) XUMHUYECKOTO COEAMHEHUS B CMECH; pacdeThl Macchl (00beMa, KOTUYECTBA BEIIECTBA)
MPOYKTOB PEAKIMH, €CJIIM OJIHO W3 BEIIECTB JAaHO B H30BITKE (MMEET MPUMECH); pacyeThl
MaccoBOW WM OOBEMHOM ONMM BBIXOJA MPOAYKTAa PEAKIUU OT TEOPETUYECKH BO3MOKHOTO;
pacdeTsl TerIoBoro A dexra peakiuu; pacueTbl 00bEMHBIX OTHOIIIEHU Ta30B MPU XUMHUUECKHUX
pEaKIusAX; pacyeTbl Macchl (00beMa, KOIMUYECTBA BEIIECTBA) MPOAYKTa peakluu, eCId OJHO U3
BEIIIECTB JJAHO B BUJIE PaCTBOPA C OMPEEICHHON MacCOBOM JI0JIel PaCTBOPEHHOTO BEIIECTBA;

— HCHOJb30BaTh METOAbl HAYYHOTO T[O3HAHUS: aHaliu3, CHUHTE3, MOJEIUPOBaHUE
XUMUYECKHUX MTPOIIECCOB U SBJICHUM

— TIpH pelUIeHHH Y4eOHO-HCCIEeIOBATENbCKIX 3a/1ady M0 HM3yYEHHUI0 CBOWCTB, CHOCOOOB
MOJTYYEHUS U PACTIO3HABAHUS OPTaHUYECKUX BEIECTB;



— BJAJeTh NpaBUIaMU 0€30MacHOro OOpallleHHsl C €IKMMH, TOPIOUYUMH M TOKCUYHBIMU
BEIIIECTBAMH, CPEACTBAMU OBITOBOM XMMUHU;

— OCYUIECTBJIATh MOMCK XMMHUYECKOM HMH(OpMalMM O Ha3BaHUAM, HAECHTH(UKATOpaMm,
CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

— KpUTHYECKM OLIEHMBaTh M  HMHTEPIPETUPOBATh XUMHUYECKYI0 HH(OpMALHIO,
COJIepKAIIYIOCS B COOOIIEHHSIX CPEACTB MacCOBOM nH(popmanmu, pecypcax MHrepuera, Hay4HO-
HOITYJISIPHBIX CTaThSIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIEJISX BBISABIICHUS
OIIMOOYHBIX CYKJIECHHI U (OPMHUPOBAHUS COOCTBEHHON MO3ULINY;

— YCTaHaBJIMBATh B3aUMOCBSI3U MEXY (PaKTaMu U TEOpUEH, IPUUUHON U CIEICTBUEM IIPU
aHanmu3e MPOOJEMHBIX CUTyalluii ¥ OOOCHOBAHWM MPUHUMAECMbIX PEIICHWH Ha OCHOBE
XUMHUYECKHUX 3HAHUM;

— MPECTABIATH IYTH PEIICHHS TI00aNbHBIX IPo0IeM, CTOALINX MEepe]] YeT0BEUYECTBOM, U
NIEPCIIEKTUBHBIX HANPABICHUM Pa3BUTHUA XUMHUYECKHX TEXHOJIOTMM, B TOM YHCJIE TEXHOJOTUHI
COBPEMEHHBIX MAaTEpHANIOB C Pa3IMYHON (PYHKIMOHAIBHOCTHIO, BO30OOHOBIISIEMBIX MCTOUHUKOB
CBIPbsl, NEPEePAOOTKU U YTHIIM3ALUH IPOMBILIUIEHHBIX U OBITOBBIX OTXO/I0B.

BhITyCKHUK ITOJTy4UT BO3MOKHOCTh HAYUUTHCS:

— (¢opMynMpoBaTh IeJb HMCCIEIOBAHUSA, BBIJBUTATh M IPOBEPSTH HKCIEPUMEHTAIBHO
TUIIOTE3bl 0 XUMUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE X COCTaBa U CTPOEHHUS, UX CIIOCOOHOCTH
BCTYNATh B XUMUYECKHE PEAKLIMH, O XapaKTePe U NPOAYKTAX Pa3IMYHbIX XUMUYECKUX PEaKLIWi;

— CaMOCTOSTENBHO IJIAHUPOBATh U IPOBOJUTH XMMHUECKHE SKCIIEPUMEHTBI C COOJIIOIEHUEM
npaBui 6e30MacHON paboThI C BELECTBAMU U JJa0OPaTOPHBIM 000PYA0BaHHEM;

— MHTEPIIPETUPOBATh JAHHBIE O COCTaBE U CTPOEHUHU BEILECTB, MOJYUYEHHBIE C TOMOLIBIO
COBPEMEHHBIX (DU3UKO-XUMHUYECKUX METOJ/I0B; — OIUCHIBATh COCTOSIHUE JIEKTPOHA B aTOME Ha
OCHOBE COBPEMEHHBIX KBAaHTOBO MEXaHMUYECKHUX IIPEJICTaBICHUM O CTPOEHUU aToMa JUIs
00BSICHEHUS Pe3yJIbTaTOB CIIEKTPAILHOTO aHAJIN3a BEILECTB;

— XapakTepu3oBaTh pPOJb Aa30TOCOJAEPKAIIMX TIETEPOLUKINYECKUX COCOUHEHUM U
HYKJIEMHOBBIX KUCJIOT KaK BaKHEHIIIMX OMOJIOTHUECKH AKTUBHBIX BEILECTB;

— TPOTHO3UPOBAaTh BO3MOXHOCTb IPOTEKAHUSI OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxuui, JeXalux B OCHOBE IPUPOAHBIX U TPOU3BOJCTBEHHBIX ITPOLIECCOB.

CoaeprxaHnue 3JeKTHBHOIO Kypca

Tema 1. Xumnueckasi TepmoannamMuka (94)

ITepBslit 3ak0H TepMoarHaMUKH. Tepmoxumust. 3akoH ['ecca. Cnenctsus U3 3akoHa ['ecca.
3aBUCUMOCTB TEIIOBOTO 3()(ekTa OT Temieparypsl. BTopoil 3aKkoH TepMOJUHAMUKU. DHTPOIIHSL.
OnpezneneHre BO3MOXHOCTH U Tpeziesia MpoTeKaHus mpouecca. JHeprus [ m66ca. Dueprus
['enpMmrosbia. 3aBUCMMOCT SHTPONMHU U 3Heprun ['nd0ca oT TemnepaTypshl.

[Tpaktuyeckas padora Ne 1 «Kanopumerpusi».

Tema 2. XuMuyeckasi KuHeTuka (8 u)

CKOpOCTh XMMUYECKON peakluy U BIMSIONUE Ha He€ (hakTophl. BiMsHue KOHLEHTpauu
peareHTOB Ha CKOPOCTh peakiuu. OCHOBHOM MOCTYJIaT XUMHUYECKOW KnHeTHKH. Kunetndyeckue
YPaBHEHHUS OJHOCTOPOHHUX peakuuid. (PopManbHas KWHETHKA IPOCTBIX peakuuid.) Meroabl
orpezeNieHus] KHHETHYECKOTro MopsAIKa peakuu. BinsHue TemnepaTypsl Ha CKOPOCTb
XMMHUYECKON peakiny. Katanurnuecknue peakium.

[TpakTrueckas padota Ne 2 «3aBHCUMOCTh CKOPOCTH XMMHYECKON PEeaKIMK OT
KOHIIEHTPALUU PEAreHTOBY.

[Tpaktuueckas padota Ne 3 «3aBUCUMOCTb CKOPOCTH PEAKITUN OT TEMIIEPATYPHD».

[TpakTtuyeckas pabora Ne 4 «Karanurudyeckue peakium».

Tema 3. Xumunueckoe papHosecue (4 4)

OO6patumMble 1 HEOOpaTUMble XMMUYECKHE PeaKLUU. BUIbl XMMUYECKOTO paBHOBECHSI.
3akoH neiicTByromux Mmacc. Koncranra paBHoBecus. Binusinue pa3znudsbix akTopoB Ha
COCTOSIHUE PAaBHOBECHS.

[TpakTrueckas padota Ne 5 « Xummuueckoe paBHOBECHEY.




Tema 4. [loBepxHocTHBIE aiBJeHus1 (12 1)

IToBepxHocTHas sHeprus. [loBepxHOCTHOE HaTskeHUEe. CMauMBaHME U HECMAYMBaHUE.
Koresus u anre3us. Ancopbuus. AncopOuus Ha NOBEPXHOCTHU KUIKOCTU. AJCOpOLUs Ha
MOBEPXHOCTH TBEPIBIX Tell. Xpomarorpadus.

[TpakTrueckas padota Ne 6 «V3MepeHre MOBEPXHOCTHOTO HATSKEHUS KUIKOCTEI.

[Tpaktuyeckas padora Ne 7 «CpaBHEHHE TOBEPXHOCTHOM aKTUBHOCTH PACTBOPOB BEIIECTB
OJIHOTO TOMOJIOTUYECKOTO PSAAA».

[Tpaktuyeckas padora Ne 8 «CpaBHeHne 3(pHEKTHUBHOCTH MOIOIIUX CPEICTBY.

[Tpaktuyeckas pabora Ne 9 «AncopOrust KapOOHOBBIX KMCIOT AKTUBUPOBAHHBIM YIIIEMY.

[Tpaktuyeckas padora Ne 10 «O6HapykeHHE KATHOHOB METAJIOB C IOMOIIBI0 OyMasKHOM
xpomarorpadun».

Tema 5. HayuHo-npaktuyeckasi koHpepenuus (1 1)

3amura pedeparoB, MIPAKTUUECKUX pabOT HCCIeI0BATENIbCKOT0 Xapakrepa. [loasenenue
UTOTOB (KPYTJIbIH CTOM).

TemaTn4eckoe IJIAHUPOBAHHE

Tema Kou-Bo IIpakTHyeckue padboTbl
4acoB
XuMu4ueckas 9 Ne 1 «Kanopumerpusi»
TepMOJAMHAMUKA
XuMuyecKasi KHHETHKA 8 Ne 2 «3aBUCUMOCTBH CKOPOCTH XUMUYECKON

peaKIMy OT KOHLIEHTPALMU peareHTOBY
Ne 3 «3aBucUMOCTb CKOPOCTH PEAKLIMH OT

TEMIIEPATYPbI»
Ne 4 «Karanutuueckue peakimm.
XHUMHUYECKOE PAaBHOBECHE 4 Ne 5 «Xumnueckoe paBHOBECHEY.
[ToBepXHOCTHBIE SIBIICHUS 12 Ne 6 «M3mepeHne NOBEpXHOCTHOTO HATSKEHUS
JKUIKOCTEM»

Ne 7 «CpaBHEHHE TOBEPXHOCTHOM aKTUBHOCTHU
PacTBOPOB BEIIECTB OJTHOTO TOMOJIOTHYECKOTO
psanga»

Ne 8 «CpaBnenue 3¢h(heKTHBHOCTH MOIOILIHX
CPEACTB»

Ne 9 «Ancopbuns kKapOOHOBBIX KUCIIOT
AKTUBUPOBAHHBIM YTJIEM»

Ne 10 «O6HapykeHHe KaTHOHOB METAJIIOB C
TTOMOIIIbI0 OYMaKHOU XpoMmaTorpadum.

Hayuno-npaktuueckas 1
KOH(EpeHIIHS

Hroro 34 10




