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OnextuBHbIN Kypc «Koutonanas XuMus» npeJHa3HadeH s yJaluxcsl CTapiIei MIKOJIbI,
BBIOpABIINX €CTECTBEHHO-HAYYHBIN, (PU3UKO-MAaTEeMaTHUECKUH, (PU3MKO-XUMUYECKUN TPOQUIH
WA TPOSIBUBIIMX TMOBBILICHHBIA HMHTEPEC K HM3YyYECHHI0 XUMUHU. J[aHHBII Kypc — Kypc
MHTETPUPOBAHHBIHN, COJICPKATEIHHO OH CBSA3aH C KypCOM XUMUH, (PU3UKU, MATEMATUKN OCHOBHOM
mKoJbl. Vi3yueHue rnpeiaraeMoro 3JI1eKTUBHOTO Kypca HallpaBJIeHO Ha yriryOieHue u 0600meHne
3HaHUH IIKOJBHUKOB O XMMHUYECKOM IPOIECCe, B YACTHOCTU O €ro TepPMOJMHAMHKE, KHHETHKE,
COCTOSIHUM PAaBHOBECHS, & TAK)KE O MMOBEPXHOCTHBIX SBIICHUSIX.

HecmoTpst Ha TO 4TO OTHENBHBIE BOIPOCH TEPMOAMHAMUKHN ¥ KHHETUKU PacCMaTPUBAIOTCS
B y4eOHMKaxX XUMHH ¥ (DU3MKH, MPEICTaBICHHOW B HHUX HH(OpPMAIMH HEJOCTATOYHO JUIS
O0OBEKTHBHOM OIICHKH M MOHUMAaHUS CYTH MPOUCXOIAIMUX mporieccoB. [lomHoe X ocMmbIcieHne
BO3MOJKHO JIMIIb HA CTBHIKE 3THUX JIBYX HaykK. K TOMy jke Ha ypOBHE MHKpPOYACTHUI[ JEJICHHE
MPOIECCOB Ha (PU3MUECKHE U XMMUYECKHE SIBISIETCS JOBOJILHO YCIOBHBIM. DU3NUECKass XUMUS
M3y4aeT XMMHUYECKHE TPOIECCHI, OMUPAsCh HA (PU3MUECKUE TEOPUH W WCHOJB3ys (H3UUECKUe
METO/IBI.

OO6mrast  xapakTepuctuka Kypca. llpemmaraemsplii  3JIEKTHBHBIM  KypC  TOCBSIIEH
PacCMOTPEHHIO TaKUX TeM (DU3UYECKON XMMHHU, KaK XHMHUYECKasi TEPMOJANHAMUKA, XUMUYECKast
KAHETHKA, XHMHUYECKOE paBHOBECHE M TIOBEPXHOCTHBIC SBIICHUS. 3HAYUTEIbHAs YacTh
AJIEKTUBHOTO Kypca OTBEAEHAa IMpaKTUYECKHUM paboTaM, OOibIIas 4acTb KOTOPBIX HMEET
MCCIIEIOBATEIILCKUI XapaKTep

enu kypca: — pacmmpenue, yriryojieHne u 0000IeHre 3HaHui 0 XUMHUIECKOM TTpoIiecce,
MPUYMHAX ¥ MEXaHU3ME eT0 IPOTEKaHUs; — Pa3BUTHE MMO3HABATEIFHBIX HHTEPECOB M TBOPUECKUX
CIOCOOHOCTEH yyamMxcsi uepe3 MPaKTUYECKYI0 HalpaBJIE€HHOCTh OOY4YeHHUS XUMHHU U
WHTETPHUPYIONIYIO POJIb XUMUHW B CHCTEME €CTECTBEHHBIX HAYK.

3agaum Kypca:

— (popmMHpOBaHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI YUAINXCS;

pa3BUTHE TPUEMOB YMCTBEHHOM JIEATEIBHOCTH, TO3HABATEIbHBIX HHTEPECOB, CKIIOHHOCTEN
Y CITIOCOOHOCTEN yUaIInuxcs;

— yrayOjeHue BHYTPEHHEW MOTHBAIMM Yy4YalIuxcs, (OpMHpPOBaHHE MOTPEOHOCTH B
MOJIyY€HU U HOBBIX 3HAHUM U MPUMEHEHHUE X Ha MPAKTUKE;

— pacmipeHnue, yriryojieHue u 00001eHne 3HaHUHM 0 XUMHUHU U QU3HKE;

— HCTOJIb30BaHUE MEXIPEIMETHBIX CBSA3eH XUMUHU ¢ (PU3UKON, MAaTEMAaTUKOM, OMOJIOTHEH,
UCTOpUEH, SKOJIOTHEH, pacCMOTPEHUE 3HAUEHUsl JTaHHOTO Kypca /sl YCHEIIHOIO OCBOEHUS
CMEXHBIX JTUCIUILINH;

— COBEPILEHCTBOBAaHHE SKCIIEPUMEHTAIBHBIX YMEHUH U HAaBBIKOB B COOTBETCTBUH C
TpeOOBaHUAMU IPABUI TEXHUKU OE30TIaCHOCTH;

— paccMOTpEHHE CBS3M XMMHUHU C JKU3HBIO, C BaXKHeHIIUMU cdepamu AesTeIbHOCTU
Yell0BEeKa; — Ppa3BUTHE Yy YyYalllUXCsl YMEHHS CaMOCTOSITeNbHO padoTaTh C JOMOJTHHUTEIHHOU
JTUTEPATypPOH U JPYTUMHU CpPEeICTBAMU MH(OPMALINK;

— (dopMupoBaHHE Yy Y4YallUXCS YMEHHUN aHAJIW3HPOBATh, COMOCTABISATH, IPUMEHSTH
TEOPETUYECKUE 3HAHUS Ha MPAKTUKE;

— (opmupoBaHNEe YMEHMIA MO PEHICHUIO SKCIIEPUMEHTAIBHBIX M TEOPETUUYECKHX 3ajau.
OcHoBHBIE HIeU Kypca:

— €IMHCTBO MaTEpHUaIHLHOTO MUPA;

— BHYTPU- U MEXKIPEAMETHAs HHTETPaIHs;

— B3aMMOCBSI3b HAYKU U MIPAKTHKHY;

— B3aMMOCBSI3b U€JIOBEKA M OKPYKAIOIIEeH Cpebl.

VYuebHo-MeToAnYeckoe obecneueHre Kypca BKIOYaeT B cebs yueOHoe mocobue Juis
yuamuxcsa: Ousnueckas xumus 10-11 kmacesl. B.A. benonoroB (2021 r) u mporpamMmy
3JIEKTUBHOTO Kypca: COOpPHMK MpPHUMEpHBIX pabouyMx MporpaMMm — y4deOHoe mocobue Juis
obmieo0pazoBarenbHbIX opranuzanuii (2018 r).

VYuebHoe mocobue ans yyamuxcs oOecrneyrBaeT CoJepXkKaTelbHyl0 YacTh Kypca.
Copepxanue mocoOust pa3ouTo Ha naparpadsl, BKIOYAET JUAAKTHUECKH MaTepuan (BOMPOCHI,



yIpaKHEHHs, 3aJaud, JOMAallHUN SKCIIEPUMEHT), NpakThdyeckue paboTel. Ha 3anaTHsIX 1O
JaHHOMY KypCy Ydaluecs yrilyOdsifoT CBOM 3HaHUS OCHOB XMMHYECKOH TEpMOJWHAMHKH,
XUMHYECKON KUHETHKH, XMMHUYECKOTO PaBHOBECHS M MOBEPXHOCTHBIX SIBJICHHN. B pe3ynbrare
n3yueHus kypca «Puzndeckas XUMHUS» PACIIUPAETCS MUPOBO33PEHHUE YUALTUXCS, Pa3BUBAIOTCS
MO3HABATEJIbHBI WHTEPEC, WHTEIUICKTyaJlbHbIE M TBOPUYECKHE CIIOCOOHOCTH, (OPMHPYIOTCS
IpeMETHBIE, 001IIe yueOHBIC U CTIeU(pHUECKIe YMEHUS U HaBBIKU IIKOJLHUKOB. Kypce comepxut
00JIBIII0€ KOJIMYECTBO IEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB M MpakTHIecKuXx padot. 1o xenanuro
YUUTENS. U B 3aBHCHUMOCTH OT OCHANIEHHOCTH KaOWHETa HEKOTOPBIM IMPAKTHYECKHM paboTam
MO>KHO IPUJATh UCCIIEI0BATENbCKUI XapaKTep.

Hcnons3oBanne B yueOHOM mpoliecce MPaKTHUECKUX padoT CIOCOOCTBYET 000OIIEHHUIO
y4eOHOTrO Marepuaia, paclmupseT BO3MOKHOCTH MHIUBUAYAITHLHOTO U UG GEepeHIIMPOBAHHOTO
MOAXOJIOB K OOYYCHHIO, TOBBIIIAET TBOPYECKYIO AKTHBHOCTH IIKOJHHUKOB, PACIIMPSET HX
Kpyrozop. BkiroueHume Takux pabOT B ONEKTHUBHBIA Kypc TIPUBHBAeT  y4amuMCs
WCCIIEIOBATENICKUN TIOAXO0Jl K WX BBITIOJHEHHIO, TIOMOTAeT B OBJIAJCHHH TOCTYIMHBIMHU IS
yUYalUXCsl HAyYHBIMH METOJAMH HCCIIEIOBaHMS, (OPMHPYET W pa3BHBAET TBOPUYECKOE
MBIIIJICHUE, MOBBIMIAET WHTEPEC K TMO3HAHWIO XUMUYCCKUX SBJICHUHW W UX 3aKOHOMEPHOCTEH.
[Ipennaraemble mpakTHYeCKUEe pabOTHI BKIIOYAIOT ONPEICICHNE HE TOIbKO Ka4YeCTBEHHBIX, HO U
KOJIMYECTBEHHBIX XapaKTePUCTUK MIPOIIECCOB. CucremaTnueckoe BBITIOJIHEHUE
SKCIEPUMEHTAJIbHBIX 3aa4 MO KOJMYECTBEHHON XapaKTEpPUCTHUKE IPOLECCOB pa3BUBAET Yy
yUaIIUXCST aKKypaTHOCTh, BHIPA0ATHIBAET HABBIKM TOYHOCTH TIPH OIIGHKE pe3yIbTaTOB
SKCIEPUMEHTA.

Kaxnmass mnpaktudeckas paboTa BKIIOYAaET KpaTKAE TEOPETUYECKHE CBEICHUS W
AKCIEPUMEHTAJIbHYI0 4acTh. PaboThl mpoBoIsATCS B rpynnax no 3—4 dyenoBeka. BeimonHeHue
uccienoBaHuil TpeOyeT NpeaBapuUTEIbHOW MOJATOTOBKHU: IEpea MpPOBEACHHEM HKCIEpHUMEHTa
YYHUTENb pad0TAET OTACIBHO C KKIOUW TPYIION yJaruxcs.

DONEeKTUBHBIM KypC JOMYCKAaeT WCIOJIb30BaHHE (TI0 YCMOTPEHHIO YUYUTENS) JIFOOBIX
COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH, Pa3IMUHbIX OPraHU3alMOHHBIX GOpM 00ydeHHUs:
JIEKIMH, CEeMHUHAPOB, Oecell, MPaKTHYECKUX U JIa0OpaTOPHBIX paboT, MCCIIeI0OBATEILCKUX PadoT,
KOH(EPEHIIHA.

B kadecTtBe OCHOBHOHW OpraHM3alliOHHOW (OPMBI TPOBEACHHS 3aHATHH MpeIaraeTcs
JIEKIMOHHO-CEMUHAPCKOE 3aHATHE, Ha KOTOPOM JaéTcsl 0ObSICHEHHE TEOPETUYECKOr0 MaTepralia
U pellarTcs 3a/1a4M 10 JaHHOU Teme. [y MoBbIlIEHUs HHTEpeca K TEOPETHUECKUM BOIIpOcaM U
3aKpeIyIeHUs] M3YYeHHOr0 MaTepuajga MpelyCMOTPEHbl JIEMOHCTPAI[MOHHBIE OMbBITBI U
1abopaTopHbIN MPAKTUKYM

IlnanupyeMble pe3yJbTaThl 0CBOCHHUS

W3ydenue mpeiaraeMoro 3JeKTUBHOTO Kypca HampaBlieHO Ha yriyOsieHue u oOoOuieHue
3HAHMUI 00YYAIOIIUXCSI O XUMHUYECKOM IIPOLIECCE, B YACTHOCTU O €ro TePMOJIUHAMUKE, KUHETUKE,
COCTOSTHUM PaBHOBECHS, a TAK)KE O MOBEPXHOCTHBIX SIBJICHUSIX.

JInyHOCTHBIE Pe3yabTAThI:

— OopueHTAaIMs 00yJaroIINXCs Ha JOCTH)KEHHE JTMYHOTO CUACThSl, PeaTn3alliio MO3UTHBHBIX
KU3HEHHBIX TEPCIEKTUB, WHUIUATHUBHOCTh, KPEATUBHOCTh, TOTOBHOCTb U CIHOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEAENICHUI0, CIOCOOHOCTh CTABUTD EJIH U CTPOUTH KU3HEHHBIE IJIaHbL;

— TOTOBHOCTh U CIOCOOHOCTh OOydarolmuxcs K CaMOPAa3BUTHIO M CAMOBOCHUTAHHUIO B
COOTBETCTBUHU C OOIIEUEIIOBEUECKUMH ILIEHHOCTSMH M HJeallaMi TPakKJaHCKOTO OOIIecTBa,
NOTPEOHOCTh B (PM3MUECKOM CaMOCOBEPLICHCTBOBAHUY, 3aHATHIX CLIOPTUBHO-03/I0POBUTEIIBHOM
JESITEIbHOCTBIO;

— MIPUHSTHE U peasIn3alus LIEHHOCTEH 310poBOT0 1 0e30macHOro o0pasa xKu3HH, OepexHoe,
OTBETCTBEHHOE M  KOMIIETEHTHOE€ OTHOIIEHHE K COOCTBEHHOMY  (HU3MYECKOMY U
IICUXO0JIOTMYECKOMY 3/10POBBIO;

— HETIPHUTHE BPEIHBIX IPUBBIUEK: KypeHHUs, YIIOTPEOISHUS aNKOTr0JIsl, HAPKOTHKOB;




— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH U
OOIIECTBEHHON MPAKTUKH, OCHOBAaHHOE Ha JUAIOre KyJIbTyp, a TaKke pPa3IuuHbIX (hopm
0O0IIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B MOJIUKYJIBTYPHOM MHpE;

— HpPaBCTBEHHOE CO3HAHHE W TIOBEJCHHE HA OCHOBE YCBOCHHS OOIEYETOBEYECKUX
[IEHHOCTEH, TOJEPAHTHOTO CO3HAHMSI W TIOBEIEHHS B IMOJIUKYJIBTYPHOM MHUpPE, TOTOBHOCTH W
CIIOCOOHOCTH BECTH JTUAJIOT C JPYTUMU JTFOABMH, IOCTUTATh B HEM B3aMMOITIOHUMAHHSI, HAXOIUTh
oOIIe [eTTN U COTPYTHUYATD JUIS UX TOCTHIKCHUS,

— pa3BUTHE KOMIIETCHIIMIA COTPYIHHYECTBA CO CBEPCTHUKAMU, IETHbMHU MIIAJIIIICTO BO3PACTa,
B3pOCIBIMH B 00pa3oBaTeNbHOM, OOIECTBEHHO IIOJIE3HOM, Y4eOHO-HUCCIeI0BATEIHCKOM,
MIPOCKTHOM M IPYTHX BUIAX JCSITCIHLHOCTH.

— MHpPOBO33PECHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BHTHS HAYKH,
3HAYUMOCTH HAayKH, TOTOBHOCTh K HAYYHO-TEXHUYCCKOMY TBOPUYECTBY, BIAJCHHUE JIOCTOBEPHOU
nH(popManuend 0 MEePEeIOBBIX JOCTHIKCHHSIX M OTKPBITHUSX MHUPOBON W OTCUSCTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U OOIIIECTBA;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO, B TOM YHCJIE CaMO0Opa3oBaHHIO, Ha
MPOTSHKEHUU BCEW JKU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BAHUIO Kak
YCJIOBHIO YCTEIIHON MPOGECCUOHAIBHON U 0OIIIECTBEHHOM e TETHFHOCTH;

— DJKOJIOTHYECKas KyJIbTypa, OCpeXHOE OTHOMICHUS K POJHOW 3eMIie, MPUPOTHBIM
OorarctBam Poccuu m Mupa; MOHUMAaHUE BJIMSHUS COIMATHLHO-KOHOMHYECKHX IPOIECCOB Ha
COCTOSTHUE TPHUPOJIHONH WM COIMAIBLHOW Cpellbl, OTBETCTBEHHOCTHh 3a COCTOSTHUE IPHUPOIHBIX
pPECypCcOB; YMEHHUS W HAaBBIKA Pa3yMHOTO IPHPOJIOTIONH30BAHUS, HETEPIUMOE OTHOIICHHE K
JNCUCTBUSAM, TPHUHOCAIINM Bpea DKOJIOTHH; TPUOOPETCHHE OIBITa HKOJIOTO-HApPaBICHHON
NEeSITeIbHOCTH;

— OCO3HAHHBIN BBIOOp Oymytieit mpodeccuu Kak MyTh M CIOCO0 peaau3anuu COOCTBEHHBIX
KU3HEHHBIX TJIAaHOB.

MeTtanpeaMeTHbIe pe3yJabTaThl:

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIe 1eiCTBHS

Y4eHUK HayuuTCs:

— CaMOCTOSITENTFHO OTPEENATh 1IeJId, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33]a4l B
00pa30BaTeNIbHON IeATENBHOCTH U dKU3HEHHBIX CUTYalUsIX;

— OLIEHMBATh pECypchl, B TOM UHCJIE€ BpeMs U JApyrue HeMaTepHallbHbIE PECYPCHI,
HEO0OXO0IUMBIE /Ui JOCTHKEHHS MOCTaBICHHON paHee 1elu;

— COIOCTaBJISITh HMMEIOIIUECS BO3MOKHOCTH W HEOOXOJUMbIEC Ui JOCTHKEHHS LIEeTU
pecypcbl;

— OpraHu30BBIBaTH I(PQPEKTUBHBII MOUCK pPECYpCcOB, HEOOXOIUMBIX JIs JIOCTHXKEHHS
MIOCTABJICHHOM LIENH;

— OIpEAETATh HECKOJIBKO MyTell TOCTHKEHUS OCTABICHHON 1EeIH;

— BbIOMpaTh ONTUMAJBHBIA MyTh JOCTIKEHUS LEIu C y4eToM d(hdeKTUBHOCTU
Pacxo/10BaHUS PECYPCOB U OCHOBBIBASICh HA COOOPKEHUSX ITUKU U MOPAJI;

— 3aJaBaTh MapaMeTpbl M KPUTEPHUH, IO KOTOPHIM MOXHO OMNPEIeNUTh, YTO IEh
JOCTUTHYTA;

— COIOCTABJIATH MOJyYEHHBIN PE3yAbTAT AEATEIHHOCTHU C TIOCTABICHHON 3apaHee 1eNblo;

— OLIEHUBATH MOCIIEJCTBUS JOCTHUKEHHS TOCTABJICHHOM LIENU B IS TEIIbHOCTH, COOCTBEHHOU
KU3HU U )KU3HHU OKPYXKAIOIIMX JIFOJICH.

Ilo3HaBaTebHBIE YHHBePcAIbHbIE YUeOHbIE TelcTBUS

Y4eHUK HAYyIUTCS:

— KPUTHYECKU OIICHUBATh U MHTEPIIPETHUPOBATH HHOOPMAIIHIO C PA3HBIX TO3HIIHIA;

— pacro3HaBaTh U PUKCUPOBATH TPOTUBOPEUHS B MH(DOPMAIIMOHHBIX UCTOYHUKAX;

— WCIONB30BaTh pa3jMyYHbIE MOJENHHO-CXEMATHUECKHUE CpEJICTBa Ui MpEeACTaBICHUS
BBISIBIICHHBIX B MH(POPMAIIMOHHBIX HCTOYHUKAX TTPOTUBOPEUHIA;

— OCYIIECTBIISITh Pa3BEPHYTHI MH(POPMAITMOHHBIN MOVCK U CTaBUTh Ha €0 OCHOBE HOBBIC
(yueOHBIC U MTO3HABATENBHEIC) 32/1a4H;



— MCKaTh U HAXOAUTh 000O0IIEHHBIE CIIOCOOBI PEIICHUS 3a/1a4;

— MIPUBOJUTH KPUTUYECKHUE ApPTYMEHTHI KaK B OTHOIICHUH COOCTBEHHOTO CYXKACHUS, TaK U B
OTHOIIEHHUH JCUCTBUHN U CY)KJICHUI JPYroro; — aHaJIM3UPOBATh U MPEOOPa30BBIBATH MPOOIEMHO-
IIPOTUBOPEUYUBBIE CUTYALIUN;

— BBIXOJWTH 32 PaAMKH y4eOHOTO IMpenMeTa M OCYLIECTBIIATH IIeJICHANPAaBICHHBIN MOMCK
BO3MOYHOCTH ILIHPOKOIO IEPEHOCA CPEACTB U CIIOCOOOB JIEHCTBHUS;

— BBICTpauBaTh UHIUBUAYAJIbHYIO 00pa30BaTeNbHYIO TPAEKTOPHUIO, YUUTHIBAs OTPaHUUEHUS
CO CTOPOHBI JAPYrUX YYaCTHUKOB U PECYPCHBIE OTPaHUUEHUS;

— MEHATh U YyJEp)KHUBaTh pa3Hble NO3ULMH B IO3HABATEJIbHOM AEATEIbHOCTU (OBITH
YUYEHUKOM U  yuyuTesneM; (QopMyiaupoBaTh 0Opa30BaTeNbHBIM  3allpoC U BBINOJIHATH
KOHCYJIbTaTHBHBIE (PYHKIIH CAMOCTOSTEIBHO; CTAaBUTH MTPOOJIEMyY U paboTaTh HAJl €€ PEUICHUEM;
YIPaBIsATH COBMECTHOM MO3HABATEIbHOU JESITENbHOCTBIO U TOAYUHATHCS ).

KoMMmyHukaTuBHBIe YHUBepcaIbHbIe y4eOHbIe 1eliCTBUSA

Y4eHuk Haydures:

— OCYIIECTBJIATH JIEJIOBYI0O KOMMYHMKAIIUIO, KAK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMU
(kxak BHyTpu 00Opa30BaTelbHOM OpraHn3aluy, TaK U 3a €€ IpeesiaMu);

— IPU OCYIIECTBIEHUH TPYNIOBOM pabOThl OBITh KaK PYKOBOJIUTENIEM, TaK U UJICHOM
MIPOEKTHOM KOMAaHJbl B pa3HbIX pOJSX (T€HEepaTopoM HJeH, KPUTUKOM, HCIIOIHUTEIEM,
MPE3EHTYIONIUM U T. 11.);

— pa3BEpHYTO, JIOTMYHO M TOYHO H3JaraTh CBOIO TOYKY 3pEHHUS C HCHOJb30BaHUEM
a/IeKBaTHBIX (YCTHBIX U MMHCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(JIMKT TE€HHblE CHUTyallMd W NOpeNoTBpauiaTb KOHMIUKTBI 10 HX
aKTUBHOU (a3bl;

— KOOPAMHHUPOBATH U BBITIOJHATH PA0OTY B YCIOBHSIX BUPTYAIbHOTO B3aUMOIEHCTBUS (MK
COYETaHUs PEAJbHOTO U BUPTYAJIBHOTO);

— COrJacoBbIBaTh IO3UIMM YJIEHOB KOMaHAbl B Ipolecce paboTel Hax oOmuUM
MIPOYKTOM/pEIICHUEM;

— IPEACTaBIISATh ITyOJUYHO PE3yJIbTaThl MHAMBUAYAIBHON U TPYNIIOBOM AEATEIBHOCTH, KaK
nepeJl 3HaKOMOM, TaK U Mepe]] HE3HAKOMOU ayTuTOpUEH;

— noadMpaTh MApTHEPOB JUId JEJIOBOM KOMMYHHMKAallMM, HCXOIS H3 COOOpaykeHUil
PE3yJIBTaTUBHOCTH B3aUMOJICHCTBUS, A HE JIMYHBIX CUMITATHH;

— BOCIIPMHUMATh KPUTHYECKUE 3aMEYaHUsl KaK pecypc COOCTBEHHOI'O Pa3BUTHUS; TOYHO U
eMKO (OpMYJIMpOBaTh KaK KPUTHYECKUE, TaK M OJOOPHUTEIbHbIC 3aMEeuUaHHs B ajpec IPYrux
Jrofiel B paMKax JIeJI0OBOM U 00pa3oBaTeIbHOM KOMMYHHMKALMH, U30eras Mpu 3TOM JTUYHOCTHBIX
OLICHOYHBIX CYKICHHUMU.

IIpenmerHbie pe3yabTaThl:

BblnycKHHMK Hay4YUTCS:

— PacKpbIBaTh Ha IPUMEPAX POJIb XMMHUU B JOPMHUPOBAHUH COBPEMEHHON HayYHON KapTHHBI
MHpa U B IPAKTUYECKOU NEATEIbHOCTH YEIOBEKA, B3aMMOCBS3b MEXAY XUMHEW U IPYrUMHU
€CTECTBCHHBIMU HAYKaMU;

— WUIIOCTPUPOBATh HA IPUMEPAX CTAHOBJIECHHUE U 3BOJIOLUIO OPraHMYECKON XMMHUHU Kak
HayKH Ha pa3jIM4HbIX HCTOPUYECKUX ITAllaX €€ pa3BUTHS;

— YCTaHaBJIMBATh IPUYNHHO-CIIEICTBEHHBIE CBSA3U MEXAY CTPOEHUEM aTOMOB XMMHUYECKUX
JIEMEHTOB U NEPUOINYECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX JIEMEHTOB U UX COCAMHEHUN B
COOTBETCTBUHU C NOJIO)KEHUEM XUMHUYECKHUX JIEMEHTOB B IIEPHOJUYECKON CUCTEME;

— AHAJIM3UPOBATh COCTAB, CTPOEHHE U CBOWCTBA BEIIECTB, IPUMEHSSI IIOJIOKEHUS OCHOBHBIX
XMUMHMUYECKUX TEOPUH: XMMUYECKOTO CTPOEHHs OpraHMuYecKux coequHeHuit A.M. byrieposa,
CTPOEHUS aTOMa, XUMUYECKON CBA3H, IEKTPOJMTUYECKON ITUCCOLMAMA KUCIOT U OCHOBAaHUM;
YCTaHABIMBAaTh NPUUNHHO-CJIEICTBEHHBIE CBA3U MEKY CBOMCTBAMH BEILIECTBA M €T0 COCTABOM U
CTPOEHHEM;

— NPUMEHATH MpaBWJIa CUCTEMAaTUYECKONW MEXyHapOJIHON HOMEHKJIATypbl KaK CpeJICTBa
pa3nuyYeHus U UJICHTU(UKALUHU BEIECTB [0 UX COCTaBY U CTPOCHHUIO;



— COCTAaBJIATh MOJICKYJISIPHBIC B CTPYKTYpPHBIC (POPMYITBI HEOPTaHUYECKUX U OPTaHUIECKUX
BEIIECTB KaK HOCHTENEH HH(OPMALIUK O CTPOSHUH BEIIECTBA, €T0 CBOMCTBAX U MPUHAIIC)KHOCTH
K OIPEJICIICHHOMY KJIacCy COSAMHEHUM;

— OOBSACHATH TPHUPOIYy U CHOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3M: KOBAJIICHTHOM
(moJIIpHOM, HEMOJSIPHOM), MOHHOM, METANIMYECKOW, BOJOPOJHON — C ILEJbI0 ONpeIeiacHus
XUMHYECKOM aKTHBHOCTH BCIICCTB;

— XapaKTepu30BaTh (U3NYCCKUE CBOWMCTBA HEOPTAaHWYECKUX W OPTaHUYECKUX BEIICCTB U
YCTaHaBIUBATh 3aBUCUMOCTh (PU3NUYECKUX CBOMCTB BEIIECTB OT TUIIA KPUCTAJUTMUECKOM PEIIETKH;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B HW3MEHEHHHM XHUMHUYECKUX CBOWCTB MPOCTHIX
BEILIECTB, BOJIOPOJHBIX COCAMHEHHM, BHICITUX OKCHJIOB U THAPOKCUJIOB;

— MPUBOJUTH MPUMEPHI XUMHYECKUX PEAKIUH, PACKPHIBAIOIIUX XapAKTEPHbIE XUMUYECKUE
CBOMCTBA HEOPraHMYECKUX U OPraHWYECKUX BEIIECTB HM3YUYEHHBIX KIACCOB C IIEJIbI0 HUX
uaeHTU(UKAIUU U 00BICHEHHS 00IaCTH MPUMEHEHHUS;

— ONpEeNeNsiTh MEXaHW3M PEaKIMH B 3aBUCUMOCTH OT YCJIOBHUH TPOBEICHUS pPEAKIMH U
MIPOTHO3UPOBATH BO3MOYKHOCTh MPOTEKAHUS XUMUYECKUX PEAKIMi HA OCHOBE TUIA XUMUYECKON
CBSI3U U aKTUBHOCTHU PEAreHTOB;

— YCTaHaBJIMBATh 3aBUCHMOCTh PEAKIIMOHHOM CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHHUI OT
XapakTepa B3aMMHOTO BIUSHHUS aTOMOB B MOJIEKYJIaX C IIE€JbIO MPOTHO3UPOBAHHS POTYKTOB
peakium;

— YCTaHABJIMBATh 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH PEeaKIINu U CMEIICHHUS XUMHUIECKOTO
PaBHOBECHS OT PAa3IMYHBIX (DAKTOPOB C LETBIO OTIPEIETICHHUS ONITUMAIBHBIX YCIIOBHI MPOTEKAHUS
XUMUYECKUX TIPOIIECCOB;

— yCTaHaBJIMBATh TEHETHYECKYIO CBSI3h MEXKIY KJacCaMi HEOPTaHWYECKUX U OPTraHUIECKUX
BEIIECTB JUIsi OOOCHOBAHWS MPUHIMIMAIBHONW BO3MOXKHOCTH TIOJTYYCHHUS! HEOPTaHUYECKUX U
OpPraHUYECKUX COCTMHECHHI 3aJaHHOTO COCTaBa U CTPOCHMUS;

— MOAOMpaTh PpEeareHThl, YCJIOBHUS W OMNPEACTATh MPOIAYKTHl PEAKIHH, TMO3BOJISIONINX
peanu3oBaTh JIA0OpPATOpPHBIE ¥  TMPOMBIIUICHHBIC  CIOCOOBI  MOJMYYEHUS  BaKHEHIITHX
HEOPraHMYECKHX U OPTaHUYECKHUX BEIIECTB;

— ONPENETATh XapaKTep CPEAbl B pe3yIbTaTe THAPOIN3a HEOPTAaHNIYECKIUX U OPTaHUICCKUX
BEIIECTB W MPHUBOJAUTH MPUMEPHI THUAPOJM3a BEIIECTB B TOBCEIHEBHOW >KM3HU YEJOBEKA,
OMOJIOTHYECKHX 0OMEHHBIX MTPOIIECCaX M MPOMBIIIIEHHOCTH;

— TPHUBOJIUTHL TPHUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIMH B MPUPOJE,
MIPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEACATSIbHOCTH OPTraHu3MOB;

— 000CHOBBIBATh MPAKTHUUECKOE MCIIOJIb30BaHIE HEOPraHUYECKUX U OPTaHUYCCKUX BEIIECTB
Y UX PEAKIUH B MPOMBIIIICHHOCTH U OBITY;

—  BBINOJHATH XMUMHYECKHUH OKCIIEPUMEHT 110 PACMO3HABAHUIO U  IOJYYCHHIO
HEOPraHMYECKHX U OPraHUYCCKUX BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJlaccaM COCIMHECHHM, B
COOTBETCTBUH C MPABWJIAMH M IIpUeMaMu 0€301acHOK pabdOThl ¢ XUMHUUYECKHMMH BEIIECTBAMH U
nabopaTopHBIM 000PYI0OBAHUEM;

— MPOBOJUTH PACYETHI HA OCHOBE XUMHUUYECKUX (OPMYIT U YPaBHEHHH peaKIIfii: HaX0XKACHHE
MOJIEKYJISIPHON (OpMYJbl OPraHMYECKOTO BEIIECTBA MO €ro IUIOTHOCTH M MAacCOBBIM JOJSIM
AJIEMEHTOB, BXOJAIIUX B €r0 COCTaB, WM IO MPOJYyKTaM CrOpaHUs; pacdyeThl MacCOBOM TOJU
(Maccel) XUMHYECKOTO COCIMHEHMSI B CMECH; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIISCTBA)
MPOJIYKTOB PEaKlUU, €CIH OJHO W3 BEIIECTB JaHO B HM30bITKE (MMEET MPUMECH); PacdeThbl
MaccoBOM WM OOBEMHOH [ONIM BBIXOJA MPOAYKTAa PEAKIMH OT TEOPETUYECKH BO3MOKHOTO;
pacueTsl TernoBoro 3pQexTa peakiuu; pacueTbl 00bEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKUX
peaxiusx; pacueTbl Macchl (00beMa, KOJTUYECTBA BEUIECTBA) MPOIYKTAa PEAKIUHU, €CIIM OJHO U3
BEILIECTB /IaHO B BUJIE PACTBOPA C ONPEIETICHHOM MacCOBOM J0JIel paCTBOPEHHOT'O BEILIECTBA;

— HCHOJB30BaTh METOAbl HAYYHOTO T[IO3HAHWS: aHallM3, CHUHTE3, MOJIEIUPOBaHUE
XUMHUYECKUX MPOLIECCOB U ABJICHUI

— TIpU pelIeHNH Y4eOHO-HCCIEA0BATENbCKUX 3a/ad MO HM3YyYEHHIO CBOWCTB, CHOCOOOB
MOJYYEHUS U PaClO3HABAHUSI OPraHMUECKUX BEILIECTB;



— BIIQJIETh NpPaBWIAMHU O€30MacHOr0 OOpamieHus] ¢ €IKUMHU, TOPIOUYUMH U TOKCUYHBIMH
BEIIECTBAMHU, CPEJICTBAMH OBITOBOM XHUMMUU;

— OCYIIECTBJIATh MOMCK XMMHUYECKON HMH(OpManmu Mo Ha3BaHUAM, HACHTH(PHKATOpaM,
CTPYKTYpPHBIM (hOpMyJIaM BEIIECTB;

— KpUTHYECKH OIICHMBAaTh W  HMHTEPIPETUPOBATH XUMHUYECKYI0 HH(OpMAIHIO,
COJIEPIKAIYIOCS B COOOIIEHHUIX CPEICTB MAacCOBOM nH(popManuu, pecypcax MHTepHeTa, HAydHO-
MOTYJISIPHBIX CTaThAX C TOYKH 3PCHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B LIEJSIX BBISIBIICHHS
OIIMOOYHBIX CY)KACHUH 1 POPMUPOBAHUS COOCTBEHHOM MO3UIIHH;

— YCTaHaBIIMBATh B3aMMOCBSI3M MEXIY (haKTaMu U TEOPHEH, MPUIMHON U CIEICTBHEM IIPH
aHamM3e MPOOJEMHBIX CUTyallMidi M OOOCHOBAaHWM MPUHUMAECMbBIX pPEIICHWH Ha OCHOBE
XUMHWYCCKUX 3HAHMI,

— MPEJCTABIATH MYTH PEUICHHUS TI00aJbHBIX MPOOIIEM, CTOSINX MEpe]] YeI0BEUYECTBOM, H
MEPCIEKTUBHBIX HAMPABICHUN Pa3BUTHS XUMHUYECKUX TEXHOJIOTHH, B TOM YHCIE TEXHOJIOTHU
COBPEMEHHBIX MAaTEPUAIOB C Pa3IMYHON (DYHKIIMOHAIFHOCTHIO, BO30OHOBIISIEMBIX HCTOYHUKOB
CBIPBsI, IEPEPA0OTKN M YTUIM3AINH TPOMBIIIJICHHBIX H OBITOBBIX OTXOIOB.

BEITYCKHUK TOJTYYIUT BO3MOXKXHOCTh HAYIHThHCS:

— GopMyImupoBaTh IeNIb HMCCIENOBAHUSA, BBIJBUTATh M IMPOBEPSTH AKCIIEPHUMEHTAIBHO
THIIOTE3bl 0 XUMUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHHUS, X CIIOCOOHOCTH
BCTYIATh B XUMHUYECKHE PEAKIINU, O XapaKTepe U MPOIAYKTAX PAINIHBIX XUMUYECKUX PEaKIIHiA,

— CaMOCTOSTENBHO TUITAHUPOBATh U MIPOBOJAUTH XUMUYECKHE SKCIIEPUMEHTHI C COOTIOIEHIEM
MpaBuUJ1 0€30TIaCHOM pabOTHI C BEIIECTBAMHU U JTJaOOPATOPHBIM 000PYIOBAHUEM;

— MHTEPIPETHPOBATH JaHHBIC O COCTaBE M CTPOCHUH BEIECTB, IMOJyYCHHBIE C MTOMOIIBIO
COBPEMEHHBIX (DU3UKO-XUMHUYECKUX METOJ/IOB; — OIMCHIBATH COCTOSIHHE JJIEKTPOHA B aTOME Ha
OCHOBE COBPEMEHHBIX KBAaHTOBO MEXAHWYECKHUX TPEJICTABICHUI O CTPOSHHHM aToMa st
00BsICHEHUS Pe3yNIbTaTOB CIEKTPAJIHLHOTO aHaIN3a BEIIECTB;

— XapakTepu3oBaTh pPOJb Aa30TOCOJEPKAIIUX TEeTEPOLUKINUYECKUX COCIUHEHUH U
HYKJIEMHOBBIX KUCJIOT KaK BaKHEHUIINX OMOJIOTHYECKU aKTHBHBIX BEILIECTB;

— TPOTHO3UPOBATh BO3MOKHOCTH IPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxiui, Jexalux B OCHOBE MPUPOIHBIX U MPOU3BOJICTBEHHBIX IMPOLIECCOB.

CoaepxaHue 3J1eKTHBHOIO Kypca

Tema 1. Xumudeckas repmoauHamMuka (94)

[TepBriit 3akoH TepMoauHaMuKu. Tepmoxumus. 3akoH I'ecca. CnenctBus U3 3akoHa I'ecca.
3aBUCUMOCTD TEIIOBOTrO 3(pdekTa oT TemnepaTypsl. Bropoil 3akoH TepMOIuHAMUKA. DHTPOTIHSL.
Omnpenenenre BO3MOKHOCTH U Npejiesia MpoTekaHus npoiecca. JHeprus ['n66ca. Dueprus
I'enpMrompia. 3aBUCUMOCTD SHTpONUH U SHepruu ['nu60ca oT TemnepaTypshl.

[Ipaktrueckas padorta Ne 1 «Kamopumerpus».

Tema 2. XuMuveckasi kuHeTuka (8 1)

CKOpOCTh XMMHUYECKOH peakluy U BIHsIomue Ha He€ (pakTophl. BiausHue KOHLIEHTpaluu
peareHToB Ha CKOpOCTh peakunu. OCHOBHOM MOCTYJIAT XUMUYECKOW KUHETUKH. KuHeTnueckue
ypaBHEHUS OJJHOCTOPOHHUX peakiuil. (DopManbHas KHHETHKA MMPOCTHIX peakiiuii.) Metoasl
OIpe/IeNIeHUsI KHHETHYECKOTO NOpsAJIKa peakunu. BiusHue Temneparypsl Ha CKOPOCTh
XUMUYECKOM peakuuu. Karanutuueckue peakuum.

[IpakTuueckas paborta Ne 2 «3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIH OT
KOHIIEHTPAILIUU PEareHTOBY.

[TpakTudeckas padota Ne 3 «3aBUCHMOCTh CKOPOCTH PEAKIIUU OT TEMIIEPATYPhD».

[IpakTuueckas padbora Ne 4 «Karanutuueckue peaxium.

Tema 3. Xumnueckoe paBHoBecue (4 1)

OOpaTumble ¥ HEOOPATUMbIE XUMUYECKUE peaKlUi. BUIbl XUMUYECKOTO paBHOBECHSI.
3akoH neicTByromuX Macc. Konctanta paBHoBecus. BrnusiHue pa3nudabix (akTopoB Ha
COCTOSIHUE PAaBHOBECHSI.

[Ipaktuyeckas padora Ne 5 «XuMuyeckoe paBHOBECHE.




Tema 4. IloBepxHocTHBIE siBJIeHUs1 (12 4)

[ToBepxHocTHas sHeprus. [loBepxHocTHOE HaTsDKeHUE. CMaylBaHUe U HECMauMBaHHUE.
Koresus u anre3us. AncopOmusi. AncopOIus Ha MOBEPXHOCTH KHUAKOCTH. AJICOpOIus Ha
MMOBEPXHOCTHU TBEPBIX TeNl. XpomaTorpadusi.

[Ipaktuyeckas padora Ne 6 «/3mepeHre MOBEPXHOCTHOTO HATSKEHUS KUAKOCTEH».

[IpakTnueckas padora Ne 7 «CpaBHEHHE IOBEPXHOCTHOW aKTUBHOCTH PAaCTBOPOB BEILIECTB
OJIHOTO TOMOJIOTHYECKOIO Psiiay.

[Ipaktuyeckas padora Ne 8§ «CpaBHeHue 3(h)(h)eKTHBHOCTH MOIOIIUX CPENICTBY.

[Ipaktugeckas padora Ne 9 «AncopOiust KapOOHOBBIX KUCIOT AKTUBHPOBAHHBIM YTIIEM.

[Ipaktuyeckas padora Ne 10 «O6HapyXeHHE KATHOHOB METAJUIOB C MTOMOIIBI0 OyMaXKHOM
Xxpomarorpadumn.

Tema 5. Hayuno-npaktudeckasi koHpepenuus (1 )

3ammTa pedepaToB, MPaKTUIECKUX pabOT HCCIIeIOBATEILCKOTO XapakTepa. [lonsenenue
UTOTOB (KPYTJbIH CTOM).

TemaTnuyeckoe NVIaHNPOBaHUe

Ne
/o

Tema Koa-Bo IIpakTnyeckue padornl
4acoB

Xumuyeckas 9 Neo 1 «Kanopumerpusi»
TEPMOJUHAMHUKA

XuMUYecKasi KHHETHKA 8 Ne 2 «3aBUCHMOCTH CKOPOCTH XUMHYECKON
peaKIuy OT KOHIICHTPAIIUU PEareHTOB)

Ne 3 «3aBUCHMOCTB CKOPOCTH pEAKIIMU OT
TEMIIePaTypPhI»

No 4 «Karanutrudeckue peakuum».

XUMHUYECKOE PaBHOBECUE 4 Neo 5 «XuMnueckoe paBHOBECHEY.

[ToBepXHOCTHBIE SIBICHUS 12 Ne 6 «M3mepenne moBepXHOCTHOTO HATSKEHUS
JKUIKOCTEN

Ne 7 «CpaBHEHHE TOBEPXHOCTHOM AKTUBHOCTH
pPacTBOPOB BEIIECTB OJHOTO TOMOJIOTHYECKOTO
psaga»

Ne 8 «CpaBHenue 3pheKTUBHOCTH MOFOIINX
CPEICTB

Ne 9 «Ancop6rust KapOOHOBBIX KHCIIOT
AKTUBUPOBAHHBIM YTIIEM»

Ne 10 «O6HapyxeHHE KAaTHOHOB METAJLIOB C
MOMOUIBI0 OYMa)KHOU XpoMaTorpadum».

HayuHo-npaktuyeckas 1
KOH(EpEeHITUS

Htoro 34 10
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