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[IporpaMma  COCTaBJeHa  Ha  OCHOBaHHH ®denepanbHOrO  TOCYHapCTBEHHOTO
06pa3oBaTeNbHOIO CTaHIApTa BBICIICTO o6pazosanus (PI'OC BO) HampaBieHHs IOATOTOBKH
04.04.01 Xumusi, YTBEpPXAEHHOro NpHKazoM MHHHCTEPCTBA o6pasoBanus ¥ Hayku Poccmitckoi
®enepanuu ot 13 mroma 2017 . Ne 655; Ilopsimka opraHm3alid y4eOHOTo IIporecca B
06pa3oBaTeNbHBIX ~ OpraHU3allMAX —BBHICIICTO npoecCHOHATIBHOTO ~ 00pa3oOBaHMS JloHenxoi
Hapomuo#t Pecrry6nuku, yTBEPKICHHOTO MPUKA30M MunucrepcTBa 00pa3oBaHus ¥ HAYKH JTHP Ne
1171 or «10» HosOps 2017 r.; ydeOGHOro miaHa u OCHOBHOH 00pa30BaTENbHOM MPOrPaMMBI
BHICIIETO NPO(EeCcCHOHANBHOrO 00pasoBaHMs HAMpPaBICHUA IOATOTOBKH 04.04.01 Xumusd,
paspa6oraresix B [OY BIIO «JloHeIKu# HAOHAIBHBIA YHUBEPCUTET.

Pa3paboTumK:
3aBenyromuii kagenpoit %4({,75 A.C. AnemacoBa
AHAIUTHIECKON XMMHUH, TOKTOP XUMHYECKUX
HayK, mpodeccop ”

IIporpamMma y4eOGHOM IMCIMIUIMHBI YyTBEPX/CHA Ha 3aceatnu xadenpsl aHATMTHYECKOH
XFMHH.

ITporoxon Ne___ 19 or« 14 » 04 2020 .

3apenyrommuii kKagenpoi g‘f‘? Cy A.C. AnemacoBa

[IporpamMma y4eOHOM  JHCHMIUIAHBI ofobpena  y4eGHO-METOAUYECKOH KOMHUCCHER
XHMHYECKOro (BaKyIbTeTa.

IMporokon Ne ___ 3 or« 15 » 04

——

IIpencenatens y4eOHO-METOMMICCKOH

KoMuccud (akyaprera H.B. SI6n04xoBa




1. OBJIACTb HNPUMEHEHHS MU MECTO /JUCHUIIVIMHBI B YYEBHOM
IMPOLECCE.

Kypc «®unocodpckue mnpobieMbl XUMHUU» OTHOCHUTCS K Oa3oBoil uwactu bioka 1
«/lucuummapl  (MOIyIH)» y4eOHOro IUlaHa Mo HampaBiieHH0 moaroroBku 04.04.01 Xumus
(Marucrepckas mporpaMma:; XUMus).

JlucuuiimHa peanu3yercss Ha XuMU4eckoM (hakysbTeTe Kaeapoil aHaTuTudecKast XUMHUSL.

OTOT Kypc, ONMUPAsCh HAa XUMHUYECKYIO (HEOpraHMYeckKas, aHaJUTH4YecKas, OpraHuYecKas,
buszndeckas xumus), GUIOCOPCKYIO, ICHXOJIOT0-TIeIarornuecKyro IMOATOTOBKH (TICUXOJIOTHS,
NeIaroruKa) CTY/ACHTOB, 3aKJa/JbIBaeT (yHJAMEHT HAyYHO-METOJIMYECKOH MOATOTOBKH OyTyLIHX
uccienoBareneii B o0JacTM TEOPUHM W METOAMKM HAayYHBIX HCCIEAOBAHUNA M MpernojaBaHUs
XUMHUYECKHUX JUCIUTIINH.

OcBoeHME NaHHOW NMCHUIUIMHBI HEOOXOIMMO KakK MpealIecTBYIOlee BO BpeMsl y4eOHOI
(O3HAaKOMHUTENBHON) MPAKTUKM, IPOU3BOJCTBEHHONM IpPAaKTUKU (HAYYHO-MCCIIEA0BATENbCKAs
paboTa), TPOU3BOJACTBEHHONW NPAKTUKK (IPEIAUIUIOMHAas MpaKTUKa), TMpU  HaMMCAHUU
MarucTepcKoi TuccepTauu.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHoil OucyunIuHbl
Hanpasnenue noarotroBku 04.04.01 Xumus
Marwucrepckas mporpaMmma XUMHUS
[TporpaMma o IroTOBKH aKaJeMU4ecKas MarucTparypa
Kpanuduxanms MarucTp
KonuuectBo CoJIepKaTEIbHBIX 2
MOAYJER
JuciumnimHa 0a3oBoi / JTUCIUIUTNHA 0a30BOM YacTH
BapHaTUBHOU qacTu
00pa30BaTeNbHOM MPOrpaMMbl
®dopma KOHTPOIIs 1 MolyNnbHBII KOHTPOIB, 1 2K3aMeH
ITokazarenu ouHas ¢popMa oOyueHuss  BaoudHas popma 0OydeHHUs
KonnuecTBO  3a4eTHBIX  €IMHUIL 3
(kpenuToB)
I'on moaroToBku 1
Cemectp 1
KonuuecTBo yacoB 108
- IEKIITMOHHBIX 12
- IPaKTUYECKUX 24
- 1a00PaTOPHBIX
- CAaMOCTOSTEJILHOM pabOoThI 72
B T.4. UHANBHUAYAILHOE 33/1aHHE

HenenbHoe KOMMYECTBO YacoB, 8

B T.4. ayJUTOPHBIX 3




3. OIMCAHUE JUCHUIIJIMHBI.

Ileaun u 3apa4un

Heau:

— PackppiTue u 000CHOBaHME OOIIUX 3aKOHOMEPHOCTEH pa3BUTUS COBPEMEHHOM
METOAOJIOTUN HAay4yHOTO TO3HAaHHS B cdepe eCTeCTBEHHOHAYYHBIX M MEXAUCHUIUIMHAPHBIX
HUCCIIENOBAHUMN.

— OcBoeHME MarucTpaHTaMH COBPEMEHHBIX 3HAHUK B o0macTu (uIOCOGUU XUMHH U
MOBBILICHHE METOI0JIOTMYECKOM KYIbTYyphl XUMUKOB-HCCIIEA0BATEICH.

3agaun aucuumuIMHbl «Dwiocopckue TPoOIEMBl XMUMHUU» OOYCIIOBJICHBI IIETbIO €€
M3YYEHHUS U MOTYT OBITH ONpeAeNICHbI CIeIYIOIIUM 00pazoM:

— O3HaKOMHTH MAaruCTPaHTOB C COBPEMEHHBIM COCTOSHHEM pe3yJabTaToB (uiocodceko-
METOJIOJIOTUYECKUX HCCIEAOBAaHUNA B HAY4YHOH JESITENbHOCTH B 3apyOEKHOM M OTEYECTBEHHOMN
HayKe;

— BCKpBITh CIOXHYIO CHUCTEMHYIO NPUPOAY CTPYKTYpbl HayyHOTO 3HAHUS, €r0 YPOBHEH,
AIIEMEHTOB U (HopM;

— OcCMBICIUTh TpOIleCC XMMHYECKOTO 3HaHHMs B IIUPOKUX COLUATBHO-KYIBTYPHBIX
KOHTEKCTax;

— JlaTb ob1iee mpeacTaBieHue O crienupuKe U poiiu XUMHUUYECKOM (hOpMBI IBHKEHUSI MaTEpUU
B CTaHOBJICHUH COBPEMEHHOIN KapTHHBI MUPA;

— [Ipoananu3upoBaTh MUPOBO33PEHUYECKUE U METOIOJIOTUYECKUE MTPOOIIeMbI, BO3HUKAIOIIUE B
pe3yabTaTe CMEH KOHIENTYAIbHBIX CUCTEM B CTPYKTYPE XMMUYECKOTO 3HAHUS U (POPMUPYIOIIHUXCSI
HA COBPEMEHHOM JTare pa3BUTUS XUMHUH;

— @opMHUpOBaTH OCHOBHI KYJIBTYPHI (HMIOCO(OCKOTO M HAYYHOTO HCCIECIOBAHUS, 3aKJIaIbIBas
OCHOBBI YMEHHsI UCIOJIBb30BaTh (GUIOcOPCKUe U OOIICHAay4YHbIe KATErOpPUU, MPHUHIMIIBI, UICH U
MOJIXO/Abl B CBOEH CIIEHMAIBHOCTH, MPOSBISS JHMYHYIO 3aWHTEPECOBAHHOCTh B OBJIAJCHUU
3HAHUSAMU B MIPOOJIEMHBIX 00JIACTSIX HAYYHO-TEXHUUYECKOTO MpOrpecca;

TpeGoBanusi K pe3yjbTaTaM OCBOeHHUs] AUCHMIIUMHBI. [Iporecc M3ydeHus TUCIHUIUTMHBI
«Punocopckue MpobIeMbl XUMHHM» HampaBleH Ha (OPMHUPOBAHUE DSIEMEHTOB CIIEAYIOLIMX
komneTeHIMi B cootBeTcTBUU ¢ @PI'OC BO P® no nampasnenuto noarorosku 04.04.01 Xumus u
OCHOBHOM 00pa3zoBaTeIbHOM MPOrpaMMBbl BBICIIET0 OOpa30BaHMs HANpaBIEHUS MOJATOTOBKU
04.04.01 Xumus (Marucrepckas mporpaMmma: XUMHsI):

YHUGEPCANIbHbIE KOMNEMEHYUU:

—CIIOCOOHOCTh OCYIIECTBIISTh KPUTHYECKUW aHAM3 TMPOOJIEMHBIX CHTYyallMidi Ha OCHOBE
CHCTEMHOTO TI0IX0/1a, BhIpabaThiBaTh cTpareruto aeicteuit (YK-1);

— CHOCOOHOCTD YIPABISITh MIPOSKTOM Ha BCEX JTarax ero xu3HeHHoro 1ukia (YK-2);

— CIIOCOOHOCTH OpPTraHU30BBIBATH W PYKOBOAHWTH pabOTOW KOMaHIBI, BbIpadaTHIBas
KOMaH/IHYIO CTPATETHIO JJIsl JOCTHKeHUs ocTaBieHHoi uenu (YK-3);

— CHOCOOHOCTh IPUMEHSTHh COBPEMEHHBIE KOMMYHHKATHBHBIE TEXHOJIOTHUH, B TOM YHCIE Ha
MHOCTPaHHBIX S3bIKAX, IS aKaJeMUYECKOTr0 B podeccroHaabHoro B3anmoaeicteus (YK-4);

— CHOCOOHOCTh aHANM3UPOBaTh M YYHTHIBATH pa3HOOOpasue KyJabTyp B TpoIiecce
MEXKYyIbTypHOTO B3aumoseicteus (YK-5);

— CIIOCOOHOCTH OTPENENSITh W PEATM30BBIBATH NPHOPHUTETHl COOCTBEHHOW JIEATEIIEHOCTH H
CHOCOOBI €€ COBEPIICHCTBOBAaHUS Ha OCHOBE camoolieHKH (YK-6).

obuenpogeccuonanvnovie KOMnEMEHYUU:

— CIIOCOOHOCTH BBIMOJIHATH KOMIUIEKCHBIE JKCIIEPHUMEHTAIbHBIE M PACYETHO-TEOPETHUYECKHE
WCCIICIOBAaHMS B M30PAHHOM 00JIaCTH XMMHHU WM CMEXHBIX HaYK C UCTIOJIh30BAHUEM COBPEMEHHBIX
npuOOpPOB, MPOrPaMMHOTO oOecriedeHus U 0a3 AaHHBIX npodeccruonanbHoro HazHauenus (OITK-1);

—  CmocoOHOCTh  aHAIM3WPOBATh,  WHTEPIPETHPOBATH M O0OIMIATh  Pe3yJIbTATHI
HKCIEPUMEHTAIBHBIX M PAcUETHO-TEOPETHUECKUX paboT B M30paHHOM O00JAaCTH XMMHUU WU
cMmexHbIx Hayk (OITK-2);

— CIIOCOOHOCTH HCIIONB30BAaTh BBIUMCIUTEIBHBIE METOAbl M aJalTUPOBaTh CYLIECTBYIOIIHNE
pOrpaMMHBIE TIPOAYKTHI JJIs pelieHus 3aaa4 npodeccruonanbroi aesreapaoctu (OITK-3);




— CIOCOOHOCTh TOTOBUTH MyOJIMKAIMK, Y4acTBOBATh B MPO(ECCHOHANBHBIX UCKYCCHSIX,
MPENCTaBIATh PE3yAbTaThl MPOPECCHOHAIBHON AESITeNbHOCTH B BHJIE HAyYHBIX M HAay4YHO-
nonyJspHbIx gokiaanos (OITK-4).

npogeccuonanvmuvle KoMnemeHyuu, COOTBETCTBYIOLINE BUAY (BHUIaM) NMpoQeccuOHANbHON
JESTEIbBHOCTH, Ha KOTOPblE OPUEHTHPOBAHA IPOrpaMMa MarucTpaTyphbl:
HAY4YHO-UCCIe008aMeNbCKAsL 0esIMEeIbHOCb.

—  CIIOCOOHOCTBIO TPOBOAWUTH HAYYHBIE MCCIEIOBAaHUSA MO C(HOPMYIHMPOBAHHON TeMaTHKeE,
CaMOCTOSITENIbHO COCTABJISITh IIJIaH MCCJIENOBAaHUS U IOJIYy4aTh HOBBIE HAy4yHbIe U MPUKIIAIHBIE
pe3yibrarel (ITK-1);

—  BIJIaJICHUEM TEOPHEH M HaBbIKAMH MPAKTUYECKON paboThl B n30panHoi oomactu xumun (ITK-
2);

— TOTOBHOCTBIO HCIOJB30BaTh COBPEMEHHYIO alaparypy M[pU IPOBEACHUM Hay4YHBIX
uccienoanmii (ITK-3);

—  CHOCOOHOCTBIO YYacTBOBaTh B HAYYHBIX JAHMCKYCCUSX U TMPEJICTaBIATh MOJyYEHHBIC B
UCCJICIOBAHUSIX PE3YylbTaThl B BUJE OTYETOB M HAYYHBIX MYyOJIMKAMi (CTEHIOBBIC TOKJIAJBbI,
pedepatsl 1 cTaThy B iepuonyeckoit HayuHou nedaru) (I1K-4);

OpP2aHU3AYUOHHO-YNPABIEHYECKAsl 0esiMelbHOCMb.!

—  BJIQJICHUEM HAaBBIKAMH COCTABIICHUS TUIAHOB, MPOTPAMM, IIPOEKTOB M IPYTHX JUPEKTUBHBIX
nokymentoB (I[1K-5);

—  CHOCOOHOCTBIO OMNpEAeNsATh U aHAIW3UPOBATh MPOOJIEMbl, MIAHUPOBATH CTPATETHIO HX
perenusi, Opath Ha ce0s1 OTBETCTBEHHOCTh 3a pe3yibTar aestenbroct (ITK-6);

HAYYHO-Ne0a202UYecKas 0esimenbHOCmb.

BJIQJICHHEM MeTOoAaMH OTOOpa MaTepuana, MpernojaBaHHs U OCHOBAMH YIPABIEHHUS MPOIIECCOM
o0y4eHus B 00pa3oBaTe/IbHBIX OpraHu3anusx Boiciiero oopazoanus (I1K-7).

B pesyabrare uM3ydeHuss AUCHMILIMHBI «@Puiaocopckue npodaeMbl XUMHH» CTYJEHT
JOJIAKEH .

— 3HaTb: coBpeMeHHble (uIocodckue KOHUEMIMH, paccMaTpUBAIOIINE OHTOJIOTHYECKHUE,
AMHUCTEMOJIOTMYECKHE M METOJIOJIOTHUECKUE MPOOJIeMbl €CTECTBO3HAHUS; HCTOPHIO PA3BUTHUS
€CTeCTBEHHOHAYYHBIX TIPEJICTABICHUH ¥ METOM0B, (GWIOCO(CKHE 3aKOHBI CaMOpa3BUTHS
€CTECTBO3HAHUS.

— YMerb: npoBoaUTh (GUIOCOPCKUN aHANIU3 NPOOJEMHBIX CHUTyallui B XUMHH H
€CTeCTBO3HAHMU B LIEJIOM; II0JIb30BaThCsl HAY4YHOH, y4yeOHOM W cIpaBOYHOI JMTEpaTypoi MO
dbunocodun ecTeCTBO3HAHUSA.

— Buajerb: OCHOBHBIMU TMOHATHUSAMHU (procoduu Hayku B KOHTEKCTe 00medmiIocopckux
NPEJCTaBICHUN, METONAMH WX MPHIOXKEeHHS s 3()(PEeKTUBHOTO pemeHus 3aqad COBPEMEHHOW
XUMHYECKON HAYKHU M MTPAKTHKH

4. COIEPKAHME JUCIATIIAHBI 1 ®OPMBI OPTAHU3AIIMY YYEBHOT' O
MPOLIECCA

IopsaaKoBbIA HOMEP H TeMa Kparkoe cogep:kanue TemMbl

Cooeporcamenvnutii modyns 1. XumMHu4ecKoe 3HaHHE B CTPYKType METOM0JOrHM HAYYHOI'O
IIO3HAHUA.

Tema 1. Xumus kak oObekT | BoisicHenue cneunduku ¢unocopun xumun. Punocodus
bunocodckoro ananmsa. XUMUHU — pedieKcrs HaJl XUMHEH U ee penMeToM. BermecTBo
Kak mnpeaMerT xumuu. Puimocodckue BOMPOCH XUMHHU.
OHTOJIOTHYECKHI aCIeKT JIOCTIKESHUH XHUMHHU.
I'Hoceonornyeckue U METOJOJOTHMYECKHE  BOIPOCHI.
O6pa3oBaHre XMMHUYECKHX 3JIEMEHTOB. XHMH4YEcKas (popma




nBwxkeHusa wmarepuu. Ilpenmer xumuu. IIpocTpancTBo u
BpCMs B XUMUMU.

Tema 2. Hexoropble 3aKOHBI U
Teopuu XUMHUH, 170'¢
bunocodckuii CMBICIT.

Kareropun QuanekTuku B XUMUU. JlMaleKThKa eIWHUYHOrO,
ocoberHoro u obmiero. CynHocTs U siBinenne. Heo0xoamumocTtsb
M ciaydaiiHOocTh B xuMud. O pealbHOW H  aOCTpaKTHOM
BO3MOKHOCTH B XuUMUU. CBSI3b CTPYKTYphl U CBOMCTB
XMMHUYECKUX BEIIECTB.

3aKOHbl CTEXHOMETpUH. Teopusi XUMHUYECKOTO CTPOCHUS.
[lepronyueckuii 3aKOH 2JIEMEHTOB.

Tema 3. [IlpotuBopeuuss B
XUMHUYECKOH (opMme IBIKCHHUS
MaTepuu.

Metoponornyeckoe 3HAY€HUE 3aKOHA E€IMHCTBA M OOpHOBI
MIPOTUBOMNOJOXKHOCTEH. XapakTep U (QOpPMBI TMPOSIBICHUS
BHYTPEHHUX IIPOTUBOPEYMII B XMMHMUYECKHUX BEIECTBAX.
OcHOBHbIE, TJIaBHBIE W BTOPOCTENEHHBbIC MPOTUBOPEUUS.
Buemnue mnpoTtuBOpeuMss W HMX CBSI3b C BHYTPEHHHMH.
Brnusinue ycioBuii Ha pa3BUTHE M pa3pellleHHue BHYTPEHHHX
MPOTUBOPEYUNl B XUMHYECKUX peakuusax. lIporuBopeuus u
XUMHYECKas CBs3b. B3aummojeiicTBUEe MPOTHBOMOJIOKHOCTEN
— OCHOBA BO3HMKHOBEHUSI XUMUYECKHUX CBsizel. OrnpenencHue
XapakTepa M TPOYHOCTH XUMHUYECKOW CBs3U. JlnanekTuka
MEKATOMHOM U MEKMOJIEKYJIIPHOU CBSI3U.

Tema 4. O HanpaBlICHHOCTH
IIPOLIECCOB MIpeBpaIICHUS
BEIICCTB

.KauecTtBOo u CBOﬁCTBO, KOJIM4YCCTBO, MCpa. OcobenHocTu
MPOSABJICHUA 3aKOHa IICPEXOoJa KOJIMYECTBA B Ka4Y€CTBO B
XuMHUH. CKauKk¥ B XUMHH. MHOIrOKaueCTBEHHOCTh XMMHYSCKHX
IBCIICCTB.

Ocobennoctu HeﬁCTBHH 3dKOHAa OTpHLAHHA OTpULOAHUS B
Pa3BUTHU aTOMHO-MOJICKYJIIPHOT'O YYCHHA U B XMMHNYCCKHUX
IpeBpallICHUAX. Hepno,unqecxnﬁ 3dKOH KaK OTpaXXCHUC
JHUAJICKTHKH Pa3sBUTHA BCIICCTB IIyTEM OTpULAHUA
OTpHUILIaHUA. Hepno;lnqecxaﬂ TIOBTOPSACEMOCTD B
TOMOJIOTUYCCKUX pAaax.

Cooeporcamenvholii

MoOynb 2. DopMHUPOBAHHME XMMHH KAK HAYKH.

Tema 1. [Tpouecc
mudpepeHnmay 1 HHTETpauu
COBPEMEHHON XUMUHU.

B3anmMocBsi3p xuMuu ¢ (usnkoil. HbloTOHOBCKas uies CHUIIbI
TsaroteHus. [IpoHMKHOBEHHE B XUMHIO (PU3NYECKUX 3aKOHOB.
KBaHTOBass MexaHMKa M €€ (DYHKIMM HAy4yHOH TEOpUHU IO
OTHOIIEHMIO K  XuMuH. llpuMeHeHnume  usmyeckux
M3MEPUTENBHBIX PUOOPOB.

B3auMocBsI3b  XUMHMM C OuosIoTHEH. YueHble-BUTAIMCTHI,
ByJbrapHble MaTepuanucTsl. HeoBurammsm koHma XIX Beka.
[TosiBneHre OMOXUMUHM, TO3HAHHE OMOJIOTHUECKUX SIBICHUH Ha
MOJIEKYJIIPHOM YpOBHE.

B3aumocBs3p xumMuM C reosiorneid. CHHTE3 MMHEpAIOB C
VHUKQJIbHBIMU  (DPU3UKO-XMMHUYECKUMU CBOMCTBAMU: aJMasbl,
pyOUHBI, TpaHaThl, KBapll. buoreoxumus — Hayka, U3ydaroas
XUMHUYECKHAE MPOLIECCHl 36MHOM NMOBEPXHOCTH B 3aBHCHUMOCTH
OT pa3BUTHUS OPraHUYECKOI0 MUPA.

B3aumocBs3p xumuu ¢ akonorued. Xumus U TII0OabHbIE

MpoOJeMbl  COXpaHEHHsI U  PETYJIUPOBAHHUS  OCHOBHBIX
OaJIaHCHBIX TIPUPOHBIX MPOIIECCOB. 3aMadyu, CTOSIIHNE TIEPEe.
XUMUEH: YTHIIA3A1Us OTXOJIOB MPOMBILIIEHHOCTH,

Ne3aKTUBALUS TPOMBIIIEHHBIX BBIOPOCOB, pPETYIUPOBaHUE
re0JIOTMUECKUX MPOIIECCOB HAa MOBEPXHOCTH 3E€MJIH.

Tema 2. u

JIUCKpETHOCTD

yTBep)KIIeHI/Ie uacn O MNpCepbIBHOM COCTAaBC XHUMHNYCCKUX




HENPEPBHIBHOCTh
COCTaBa BELIECTB.

XHUMHUYECKOI'O

COCTUHEHU. XUMHUYECKHE COECIUHEHUS
HecTexuomMeTpuueckoro cocraBa. (CoBpeMEHHbIE JaHHBIC
GU3MKM W XUMHUM O JHUCKPETHOCTH W HEMPEPHIBHOCTH
XUMUYECKOM OpraHM3aliyd BeElIecTB. TeopeThueckoe H
¢dunmocockoe  3HAUYGHHWE HMAEHM O  JUCKPETHOCTH U
HETMPEPHIBHOCTU XUMUYECKON OpraHU3alliy BEIIEeCTBa.
KoHnenryaabHble XUMHYECKHE CHCTEMBI:

— Y4YEHHE O COCTaB€ BEHIECTB (WM «HAayKa O XHUMHUYECKHX
aneMeHTax H ux coemuHeHusx» J.M. MenneneeB) wu
CBSI3aHHBIE C HEW O0O0OOIIEHMS, KOHICILIHMH COCIUHEHMI
MTOCTOSTHHOTO M TIEPEMEHHOT'O COCTaBa, TEOPUSI BAJICHTHOCTH);
— YY4E€HHE O CTPYKType WM CTPYKTypHas XUMHs (YUCHHUE O
CTPOCHUHM OPTaHWYECKUX M HEOPTaHWYECKUX COCAUHEHUH,
KOOPJAMHAIIMOHHAS TEOPUSl, KPUCTATIOXUMUS U T. [1.);

— Y4€HHE O PeaklUsX UM YUYeHUE O XUMUYECKOM mpoIliecce (
KMHETHKA U TEOpUS KaTalusa);

y4€HHE O XUMHYECKOH DJBONIOUMU WIA  XUMHSI
caMoopranu3anuu (KOHIENIUs JUCCUMATUBHBIX cuctem .
[Ipuroxxuna, teopusi peakuuu benoycoBa — JKaboTuHckoro,
ABOJIFOIIMOHHBIN KaTaIn3).

Tema 3. Ilpouecc U METOMBI
MO3HAHUS XUMUYECKUX BEIICCTB
Y WX MPEBpaIlCHU.

[lepBoHauaibHOE  HAKOIUIEHME  XUMHYECKHUX  (DaKTOB.
Bo3HuUKHOBEHME XUMUU KaK HayKU. Poib runoressl B XUMHH.
Wuaykiuss W fAedykuus, aHajdu3 W CUHTE3 KaK METOMbI
no3Hanus. Hayunas aGctpakuus. MonenupoBanue. Hayunblit
HKCHEPUMEHT B XUMUHU.

MeToapl B XUMHUHM: pacyeTHbIE, METOJIbI
9KCIIEPUMEHTOB,  METOJBI, KaCaroLUeCs
MHTEPIPETAIMH [TOJIy4aeMbIX JaHHbIX.

MPOBECHUS
aHaiauza W

TemaTnuecknii mjiian

CopaeprxarejbHbIH MOYJIb 1

KoanuyecTBo 4acoB

Ounas ¢opma 00yueHust 3aounasi popma oOyuenust
B T.4U. B T.U.
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M & E e 39 |[HYl "] = = s | dQelFQ
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Tema 1. Xumusa kak oOwvekT (18 |2 |4 12
¢unocohckoro aHanusza.
Tema 2. Hexotopble 3akoHbl |16 |2 | 4 10
U TEOpHUH  XHMHH,  UX
¢bunocopckuit CMbICIL..
Tema 3. IlpotuBopeuuss B |16 |2 |4 10
XUMUYECKOMH ¢bopme
IBYKCHUSI MATEPHH.




Tema 4. O nanpasineHHoctd | 14 |2 |2 10

MIPOLIECCOB IpEeBpaLICHU
BELIECTB
Hmozo no(64 |8 |14 42
cooepIHcamebHoOMy MOO0YIIo
1
Cooeprcamenvuulit Mooy 2. DopMUpPOBaHNE XUMHH KAK HAYKH
Tema 1. ITpouecc [ 15 |2 |3 10
muddepeHnranm u
HMHTETpaLu COBPEMEHHOMN
XUMHH.
Tema 2. [luckperHocts u |14 |1 |3 10

HEIIPEPBIBHOCTE XUMHUYCCKOI'O
CcocCTaBa BCIICCTB.

Tema 3. Tlponecc u meronsl |15 |1 4 10
IIO3HAHUA XAMHAYECKUX
BEIICCTB M UX IPEBPAIICHUH.

Hmozo 4 |4 |10 30
no cooepiricamenbHOMy
MoOyiio 2

Bcezo uacoeé no mooynro 108 | 12 | 24 72

5. METOAUYECKHUE PEKOMEHJIALIMUA JIUIS ITPOBEAEHU A JIEKIIUOHHBIX,
MNPAKTUYECKHUX U JABOPATOPHBIX 3AHATHI.
JlaGoparopHble 3aHATHS HE IPETyCMOTPEHB! YUEOHBIM ILIAHOM.

TeMbl JeKIIMOHHBIX 3AHATHI

No Hazeanue memul Konuuecmeso
n/n uacoe
1 | Xumuueckas popma IBHIKEHUS MaTepuu 1
2 | HexkoTopble 3aKOHBI U TEOPUU XUMUH, UX HUITOCOOCKUNA CMBICIT 1
3 | IlpotuBopeuns B XUMUYECKOH (popMe ABHIKEHHSI 2
4 | KauecTBO M KOJMYECTBO B XUMUHU 2
5 |Ilpoumeccsl W MeTOIbl TO3HAHMS XHUMHUYECKMX BEIIECTB M HX 2
MPEBPAIICHU I
6 | OcHoBHBIE TpeOOBaHUS K JIOTUKE W  METOJMKE  H3JI0KEHUS 1
HCCIIEIOBATEIILCKOTO MaTepHalia B XUMHH.
7 | Kareropuu quaneKTHKH B XUMHA
8 | JluckpeTHOCTh M HEMPEPHIBHOCTH XUMHUECKOTO COCTaBa BEIIECTB
Bcero 12




TeMbl NPAKTUYECKUX 3aAHATHI

No Haszeanue memwi Konuuecmeso

n/n yacos

1 | Hayka u TexHHKa KaK OOBEKT UCCIICTOBAHUS 2

2 Hcropudeckue STambl pa3BUTUS HAYKH, HAYYHOW PAMOHAIBHOCTH W 4

TEXHUKH.

3 Jloruka pa3BUTHS HAYYHOTO 3HAHUSI. 2

4 Jlorrka Hay4YHOTO UCCIICIOBAHMS. 4

5 MeToao0THsi HAyYHOTO MCCIICIOBAHUS. 2

6 | IIpoGieMbl HAyYHOTO TBOPUYECTBA. 4

7 [TpoGieMbl HPaBCTBEHHOH OIEHKH HAyYHO-TEXHUYECKOTO TBOPYECTBA. 3

8 Meroaoaoruyeckue mpoodIeMbl TEXHUKH 3
Bcero 24

6. METOIWYECKHUE YKA3AHUS 110 OPTAHU3AIIMA CAMOCTOATEJBHOM

PABOTHBI CTYJAEHTOB.

Opranusanusi caMOCTOSATEIbHON Pa0d0ThHI CTYICHTOB

Ne Ha3zeanue memboi Konuuecm
n/n 60 uacos
1 Xumust Kak 00beKT pri10copCKOro aHaIu3a. 9
2 HexkoTtopble 3aKOHBI U TEOPUH XUMHHU, UX PHITIOCOPCKUI CMBICI. 2
NunuBuayanbHas padota (1. 1) 4
NunuBunyansHas padota (1. 3) 4
3 [IpoTtuBopeuns B XuMu4yeckoi popme IBUKEHUS MATEPHUH. 4
WupuBuayanbHas padota (1. 2) 6
4 O HampaBJI€HHOCTH MPOIIECCOB MPEBPAIECHHUS BEIIECTB. 5
NunuBuayanbuas pabota (1. 5) 8
[Ipouiecc nuddepenimaniy 1 UHTErPalluyu COBPEMEHHON XHUMHUH. 10
JIMCKPETHOCTh U HETIPEPHIBHOCTh XMMUYECKOT'O COCTAaBAa BEIIECTB. 10
7 IIporlecc u MeTonxbl TMMO3HAHMA XHMHUYECKHX BEIIECTB U HX 5
IIPEBPAICHMII.
NunuBuayanbaas pabota (1. 6) 5
BCETO 72

7. AHANBUJIY AJIBHBIE 3ATAHUSA

I/IH,Z[I/IBI/I,Z[yaHBHBIC 3alaHus TIPOT’ paMMOﬁ HC IPCAYCMOTPCHEIL.

NuauBuayanbHas pabora




Iesab: oBnaseTs OCHOBHBIMU (pHUIOCOPCKHMU IpUEMaMU MO3HAHUS BEIIECTB U MPOLIECCOB B
KOHKPETHON 00JIaCTH XMMHUH, BBIYWICHUTh OCHOBHBIE ITPOOJIEMBI M YCTOSIBIIMECS 3aKOHOMEPHOCTH.

1. 3akoH OTpHUILIAHUS OTPULIAHUS B XMMHUHU Ha IPUMEPE JUATICKTUKH aTOMHO-MOJIEKYJIIPHOTO
YYEHHMS U CUHTE3a a30THOM KUCIIOTBHI.

2. IlpuBeanTe KOHKPETHBIE IPUMEPHI MPOSIBICHHS] OCHOBHBIX MPOTUBOPEUNI B XUMHH.

3. Beigenute u chopmynupyiite 0coOOEHHOCTH NMPOSBICHUS 3aKOHA OTPULIAHMS OTPHUILIAHUS B
TOMOJIOTHYECKUX psfiaX MPEJEIbHBIX YIIIEBOAOPOIOB..

4. Copmynupyiite OCHOBHBIE XUMUYECKHE 3aKOHBI, JISKAIINE B OCHOBE SKCIIEPUMEHTAIIbHBIX
UCCleIoBaHMi 10 Bameil Marucrepckoil amcceprani M OXapakTepusyiTe uX ¢GuiIocopckuit
CMBICIL.

5. O0ocHyliTe HCII0JIb30BaHUE METOAA MOJICIIMPOBAHUS KaK METO/1a UCCIIeI0BaHHs B XUMUHU.

Ha KOHKpeTHBIX MprMepax CBOEH MarucTepcKon AuccepTally MPOJIEMOHCTPUPYHTE TUIT MOJIEIH,
€e OrpaHUYeHUs U HEAOCTATKU

6. IlpoBeaure aHanu3, Kak MPOXOAUT TMpolecc TMO3HaHWA B Bamelr Marucrepckoit
mucceprauu. Kak mpoxoauio nepBoHaYaIbHOC HAKOTUICHHE XUMUYECKUX (DAKTOB B MICCIIEAYEMOM
Bamu o6nactu? J{nanekTrka pa3BUTHS OCHOBHBIX TEOPETHUECKHX MpeACTaBlIeHUH Mo Teme Bameit
JICCEepTaLUH.

8. KOHTPO.JIbHBIE BOITPOCHI K TIPOMEXYTOUYHOM ATTECTALIUN

1. Chopmymupyiite punocodckre BOIPOCH XUMHUH.

2. Ilpenanxumuueckuil nepuoa. Yuenue o0 3eMeHTax ApUCTOTENs.

3. B uewm 3aciyra anxuMHUYECKOrO NEpUOJia B CTAHOBJICHWM XUMHUHM Kak Hayku? HazoBute
uMeHa (pr1ocopoB-aIXUMHUKOB

4. Chopmynupyiite moHUMaHUE [ ereneM NOHATHS «IIEPEXOTHOE COCTOSTHUE).

5. B uem cocrout mpobnema puznKkamu3anii XUMuu?

6. OGocHyliTe HE CBOTUMOCTh XUMHH K (hHU3HKE.

7. B uem ocobeHHOCTD (punococKkux npodiieM COBPEMEHHOW XUMUN?

8. KakoBa B3aMMOCBSI3b XUMHH CO CMEXKHBIMH HAayKaMH, KaKoBa ee crenu(uka u MecTo B
CHCTEME €CTECTBEHHBIX HayK?

9. Tlosicaure mpoOIeMy €MHCTBA XUMHUH KaK HAyKH.

10. Yuenwue o cocraBe BelIECTBA KaK MepBasi KOHIENTyaJbHasi CHCTEMa XUMUHU.

11. CrpykTypHas XuMus.

12. Xumuyeckas KMHETHKA.

13. DBOIIONMOHHAS] XUMHUSI.

14. KoHuenTyajibHble CUCTEMBbI B XUMHUH KaK CMEHA Hay4YHO-UCCIIE0BATENIbCKUX ITPOrPaMM.

15. B yem cocTouT 0cO6EHHOCTH TPOOIEMBI BpEMEHU B XUMUU?

16. IlosicHuTE CMBICK U 3HaUYEHHE MPUOIMKEHHBIX METOJIOB B XMMHUHU.

9. OBPA3EIl BAPUAHTA MOAYJIBHOI'O KOHTPOJIA
1 KPUTEPUI OLIEHUBAHMUS

rOY BIIO «JIOHEIIKWI HAIITMOHAJIbHBIN YHUBEPCUTET»
XuMmnueckuii pakyabrer

Hamnpasnenue noaroToBku: 04.04.01 Xumus

Marucrepckas nporpamma: XUMHS

[IporpamMmMa noAroToBKH aKkajgeMuyecKasi MarucTparypa
Cemectp 1

VYyeOHast AUCHUIIIIMHA duinocopckue MpodaIeMbl XUMHHU
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MOAYJIBHAA KOHTPOJIBHASI PABOTA

BAPHUAHT Nel

1. OcHoBHBIE (OPMBI JBUKEHHS MATEPUH, UX B3aUMOOOYCIOBIEHHOCTh U T€HEeTHYeCcKas
cBs3b. Kakue ¢opMbl IBKEHUS H3y4yaeT HayKa (u3uka? Kakve sBIeHUS U3 YKa3aHHBIX HIKE
OTHOCSITCSI K XUMUYECKOMY JIBM)KECHUS:

1) nBmxeHue (Iepexo) SJACKTPOHOB ¢ OPOUTHI HA OPOUTY C UCITYCKAHUEM HITU TIOTJIOIICHUEM
KBaHTOB YHEPTUH;

2) mepexo/1 MEKTPOHOB OT JIBHKEHUS B 000COOJIEHHBIX aTOMaX K JIBFDKEHUIO B €MHOM T10JIE
MOJICKYJIbI;

3) konebaTesIbHOE U BpallaTelIbHOE JBUKEHNE ATOMHBIX TPYII B MOJIEKYJIE;

4) NBM>KEHHE MAacC MOJIEKYJ (TEIJIOBOE JIBHIKCHHUE).

2. Ilepnognueckuii 3akon [I.M1. MeHneneeBa u 3aKOH OTPUIAHUS OTPUIAHUS HA TIPUMEPE
3JIEMEHTOB IIEPBOT0 U BTOPOTO MEPHOJIOB.

3. [aiiTe XapakTEpUCTUKY TOHSTHSIM «KA4ECTBOY», «CBOHCTBOY», «KOJUYECTBO», «MEpPay.
JluHus Mep Ha MpUMEpPe TOMOJIOTUYECKOTO PsAia MPeAeNIbHBIX YTIeBOJ0POIOB.

YTBepkaAeHO Ha 3aceqaHud  Kadeapbl AHAIWTHYECKOW XHWMHH, MPOTOKoI  No oT
« » 20 r.

3aB. kadeapoii
IIpenonaBareins

Kputepuu oneHuBaHus MO1yJIbHOT0 KOHTPOJIsI

Homep 3ananus Koan4yecTBo 0a1710B
3aganue 1 10
3amauue 2 10
3aganue 3 10
Bcero 30

10. OBPA3ELl DK3AMEHAIIMOHHOT'O BUIETA
(TeopeTHUeCKHE BOMPOCHI K 3K3aMeHy, o0pa3el OuiieTa 1 KpUTEepUn OLEHUBAHNU)

'OV BIIO «JIOHELIKWI HAITMOHAJIBHBII YHUBEPCUTET»
XuMuyeckuit GpakynbTer

. HarmpaBnenue noaroToBku: 04.04.01 Xumus

. Marucrepckas rnmporpamma: . XUMHSH

. IIporpamMmma noaroToBku . aKaJeMHYecKass MarucTparypa

. Cemectp 1

. YueOHas AucuuIInHa . duitocopckue npodIeMbl XMMHH
BUJIET Nel

1. ITeproanueckasi MOBTOPSIEMOCTb B TOMOJIOIMUYECKUX PsIaX.

2. JInanekTruka mpeCTaBICHUS O IPEIMETE XUMHUH.
YTBepxIeHO Ha 3aceJaHnU Kadeaphl aHATUTHUECKOW XUMUH.
[Ipotokon Ne __ oT _«» 20 roma
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3aBenyrouuii kadeapoit
DK3aMeHaTop

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3apanus KoanuectBo 60a/i10B
3aganue 1 50
3aganue 2 50
Bcero 100

12. KPUTEPUU OLIEHUBAHMUA.

Ilo kypcy mpeamnosnaraercst MpOBEACHUE IIPOMEKYTOUYHOM aTTECTallMM B BUJE MOJIYJBHOIO
KOHTPOJISI, BBINOJIHEHUE UHIMBUAYAIBHOW paObOThl U 3K3aMeH. DK3aMEH CHA0T CTYIEHTHI C LENbIO
IIOBBIIICHNS PEUTHHTIA.

Pacnpeoenenue 6annoe, Komopuie Mo2ym noayuums CmyOeHmbsl 6 npouecce u3y4eHus

OUCUUNIUHDI
Opranu3anuoHHO CPC Bcero
yueGHast pabora NuauBuayanvuas | Moayabnblii | UHauBHAYyaIbHAS
CTYyACHTA pabota KOHTPOJIb |TBOpYeckasi padora
Max 50 GamoB max 20 6amioB max 30 — 100 6ammoB
0amioB
HIkana coomeemcmeus 6a1106 HAYUOHAILHOU WIKATIE
Onenkano | Onenka no 100- Orenka mo rocygapctBeHHoM mkane | Onenka mno
IIKane OayIbHOM IIKaJe (ax3ameH, nuddepeHupoBaHHBIHI roCy/IapCTBEHHOU
ECTS 3a4er) nIKaje (3a4er)
A 90-100 5 (OTIUYHO) 3a4TE€HO
B 80-89 4 (xoporto) 3a4TEHO
C 75-79 4 (xoporto) 3a4TEHO
D 70-74 3 (YROBIETBOPUTEIILHO) 3aYTEHO
E 60-69 3 (yZ1OBIETBOPUTENBHO) 3a4TEHO
FX 35-59 2 (HeyIOBIETBOPUTEIHHO) HE 3a4TEHO
C BO3MO)KHOCTBIO TTOBTOPHOM cllauu
F 0-34 2 (Hey10BJIETBOPUTEIHLHO) HE 3a4TEHO
C BO3MO>KHOCTBIO ITOBTOPHOM ciauu
TIPH YCIIOBUU 00s3aTeLHOTO Habopa
JOTIOTHUTEIFHBIX 0aIoB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEHOI'O TIPOLECCA

VYuebHasg AucUUIUIMHA oOecreueHa MocoOusIMU M y4eOHO-METOJNYECKMMU MaTepHuaiaMu, C
KOTOPBIMH CTYJCHT HMEET BO3MOXKHOCTh padOTaTh B UYHUTAIBHBIX 3aymax OuOmmorexu JonHY.
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Urenue JeKLMM, NPOBEACHUE CEMHHAPCKUX 3aHATHUM IMPOXOAUT B AYJUTOPUAX XHUMHUYECKOIO

dakyapTeTa

TOY BIIO  «JOHEIKHI

HAILIMOHAJILHBIN

YHUBEPCUTET».

CamocrostenbHas padora mpoxoaut B ayautopun Ne510 xadenpsl aHATUTUUECKONW XUMUH.

14. PEKOMEHJOBAHHAS JIUTEPATYPA

HaumenoBanue

KoJa-Bo
IK3eMILISIPOB
B OMOJIMOTEKE

JlonHY

Hanau4yue
3JIEKTPOHHOM
BEepCUM B
IBC

Ocnoenasa numepamypa

Bepnanckuii, B.U. ®unocodpus nHayku. U30pannsie
paboThl [DnexTponnsiid pecypc]| / B.W. Bepnaackuii. —
Mocksa: IOpaiit, 2016. Joctyn: https://www.biblio-
online.ru/book/filosofiya-nauki-izbrannye-raboty-427180

DIIEKTPOH
-HbII pecypc

Owminocodust: yueOHUK Al CTYAEHTOB HEPHIOCO(CKHUX
cnenuanbHocTel / [A.B. AnomioHoB u ap.]; mox pen. A.
®. 3otoBa, B. B. Muponosa, A. B. Pasuna; MockoBckuit
roc. yH-T uM. M.B. JlomonocoBa (MI'Y). — 6-¢ u3n. —
Mocksa: Axagemuueckuii mpoekt, 2009. — 685 c.

becconoB, b.H. Ucropus u dumocodhus Hayku: ydel.
nocobue nns cryneHToB By3oB / b.H. becconoB. —
Mocksa: Beicur. o6pazoBanue, 2009. — 394 c.

[lyrau, b.4. Jlunamuka HayuyHoro nmo3Hanus [Tekct] : B 2
T. : yueb. mocobwe 1 CTYACHTOB BBICHI. y4eO.
3aBenenuid. T. 1/ b. . Ilyrau, H. b. Ilyrau; XapskoBckuii
Hail. yH-T uM. B.H. Kapasuna. — Xapskos : ['mo0yc, 2013.
—639c.

Byuuno, H. ®. Uctopus u punocodust Hayku: yueo.
noco6ue / H.®. bByuuno, N.A. HcaeB. — Mocksa:
ITpocnexr, 2012. — 427 c.

byuuno, H. ®@. Hcrtopus u ¢unocopus Hayku: yueo.
nocodue / H.®. byunno, N.A. McaeB; MockoBckasi roc.
ropua. akan. — Mocksa: IIpocnekr, 2010. — 427 c.

Jonoanumensnas numepamypa

dunocodust HAyKu: CUCTEMHBIH acmekT: y4yel. mocodue
JUISL TIperoJaBaTesiei, aCmupaHTOB, MaruCTPoB GHIOC. U
Heduoc. cnenuanbHoctelt / A.M. Yemos u ap. — Onecca:
Actponpunt, 2010. — 359 c.

[yranesa, A.B. dunocodcekue poOIEeMbI
ecTecTBO3HaHUs: ydueOHoe mocobue / A.B. llyranesa. —
ExatepunOypr: N3parenscTBO Ypanbckoro
yauBepcuteTa, 2012, — 164 c. - ISBN 978-5-7996-0683-1;
To  xe [OnexTponnslii  pecypc]. —  URL:
http://biblioclub.ru/index.php?page=book&id=240436

ONEeKTpOH-
HBII pecypce

Anemacosa A.C. Cmalig-meknud 10 OUCHUAIUIMHE
«Dunocodpckre MpoOIEMBl  XUMHUW» [ DIEKTPOHHBIN

pecypc]

DJIEKTPOH-
HBII pecypc

11.

NHO®OPMAIIMOHHBIE PECYPCbI

http://mondnr.ru/ — MunucTepcTBO 00pa3oBanus u Hayku JloHenkoi Hapomnoii Peciyomuku
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https://www.biblio-online.ru/book/filosofiya-nauki-izbrannye-raboty-427180
https://www.biblio-online.ru/book/filosofiya-nauki-izbrannye-raboty-427180
http://biblioclub.ru/index.php?page=book&id=240436
http://mondnr.ru/

http://resobrnadzor.ru/ — PecnyOnukanckas ciyx0a MO KOHTPOJIO W Ham3opy B cdepe
00pa3zoBaHus U HAYKH

12. TIPOI'PAMMHOE OBECIHEYUEHUE

1. Windows 7 PRO (xopniopatuBnas sutier3ust JJOHHY, nuriensust Ned6484614);
2. Windows Office (kopmoparusnas murensus JOHHY, nunensus Ne46472919);
3. Microsoft Visual Studio (mmuensust mporpammer Dream Spark anst BbicIux —ydeOHBIX
3aBeCHUN);
4. JIuuensus GPL, Apach, BSD st cBOOOAHOTO MPOrpaMMHOIO 00CCIICUCHUS:

— AntuBupyc Kacnepckoro;

— Adobe Acrobat Reader.

Pabouass mporpamma paccMOTpeHa | TIepeyTBEepKIeHAa Ha 3acelaHuu  Kadeapbl
aHAIIMTHYEeCKOU xuMnu 0e3 n3menennii Ha 2020 ro.

[TpoTokomn Ne 0T « » 20 r.

3aBenyronuii kKageapoit A.C. AnemacoBa
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