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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuunnuna «®dunocodckre BOMPOCHl XUMHUU» BXOJUT B IPOrpaMMy MarucTparypbl
«broxumuyeckre TEXHOJIOTMM M HaHOTexHojorum» 1o HampasieHuto 04.04.01 «Xumus» u
m3ydaercss Bo 2 cemectpe 1 kypca. Hucnummuny peamusyer Kadenpa dapmanum u
OMOTEXHOJOTUU. JIMCIMITIIMHA COCTOMT M3 3 pa3fenoB W 3 TeM W HampaBlieHa Ha H3y4YeHHE
po0JieM eCTECTBEHHBIX HAYK U KPUTHUECKON OLIEHKH COBPEMEHHBIX KOHLEHIUi (uiocodckoro
Y COIIMAJIBHOTO XapaKTepa B MPeIMETHOM 001acTu

[enbo OCBOCHUS AUCLIUILINHBI SIBISETCS 3HAKOMCTBO CTYJEHTOB C OCHOBHBIMH MOHSTUSIMH
dbopmupoBanne (hunocockoro aHaimsza mMpodIEM €CTECTBEHHBIX HAYK M KPUTUYECKOW OIECHKU
COBpPEMEHHBIX KOHIENIUN (PrUI0coPCKOTro U COIMAIILHOTO XapaKTepa B MPEAMETHOM 001acTu.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHbI

OcBoenune qucturuHbl «Punocodckre BOPOCkl XUMUNY HAIPaBiIeHO Ha (GOpMUpPOBAHUE
y 00YYaroMuXCsl CICTYIOINUX KOMIIETCHIINH (4aCTH KOMITCTCHITUH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yYAIOWUXCL NPU O0CBOEHUU
OUCYUNTIUHBL (Pe3yTbmambvl 0C80EHUS OUCYUNTUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHA

Iudp Komnerennus N
(B paMKax JaHHOUW NHUCUMUTUIHHBI)

YK-1.1 Hcnonb3yeT J0THKO-METOA0I0THUECKHI
Crioco0eH OCyIIeCTBIATh OUCK, |MHCTPYMEHTAPHUH IS KPUTHICCKOM OIICHKH COBPEMEHHBIX

KPUTHYECKHUH aHATN3 KOHLENIHUH (pr10co(CKOro 1 COIUANBEHOTO XapakTepa B CBoeH
VK-1 MPOOJEMHBIX MPEMETHOM 00JIACTH.;
cuTyanuii Ha ocHOBe cucteMHOro |YK-1.2 Kputuuecku oreHIBaeT MpoOIeMHBIC CUTYalliH B
MOAXO0Ma, BEIpabaThIBATH o0yacTi COBpEMEHHOM XUMUH, OMOTEXHOJIOT N, HAHOTEXHOJIOT U
CTpaTeruio ICHCTBHUH. Ha OCHOBE CHCTEMHOTO MOAX0/a, paboTasi ¢ IPOTHBOPEUUBOI

nH(popManmel U3 pa3HbIX HCTOYHUKOB.;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucuumnnuna «Punocodckue BOMpOCkl XUMHUM» OTHOCUTCS K 00s13aTeNbHOM yacT Onoka 1
«ucuummuael (MOysn)» 00pa3oBaTEILHON MPOrPaMMBbl BBICIIIETO OOpa30BaHMUS.

B pamkax o0pa3zoBaTesbHOM NpOrpamMMbl BBICIIETO OOpa30BaHUS OOy4YaIOIIMECS TaKXKe
OCBaMBAIOT JIpyrMe€ JMCLUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTUKEHHUIO
3aIJIaHUPOBAHHBIX PE3Y/IbTATOB OCBOEHUS AUCUMIINHBI «Dunocodckre BOnpockl XUMHUI.

Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmsyrouux 00CMUNICEHUIO
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHBL

IIpemmecTBylommue ITocaenywomue
HIngp Hanvenonanue ZIHCEI/IZ:IHPIHLI?,MOI;)’JIH }IHCHHHHHH}IZI/;JOH}’HH
9 9
KOMUCTEHITHH MPaKTHKH* NPaKTHKU*
OCHOBBI CTATHCTHKH 1
MIPOTPAMMHPOBAHHS,

CriocobeH oCyIIecTBIATh
i Axmyanvuvie 3a0a4u

MOVCK, KPUTUIESCKUI aHATTN3 DU3UKO-XUMUYECKHUE METOIBI . sk
cospemenHou Xumuu**,
POOJIEMHBIX aHaJIN3a,
o IIpumenenue noaumepos 6
VK-1 CUTYyallUil Ha OCHOBE Hayuno-uccnenoBarensckas .
OUOMEOUYUHCKOL MEXHON02UL
CHCTEMHOI'0 IIOAX0/1a, paborta; sk
U HAHOMEXHO02Uu **;
BBIPA0ATHIBATH CTPATETHIO
o o MeHeKMEHT B
JIEUCTBUMA. .
mpoheCCHOHATBHOM
JIeATEILHOCTH;




IIpeqmecTByOIIHE IMocaenyroime
HIngp Hanvenosanue )JHCEHHHJH/IHLJMOI;me )Jncunnnnl:l)lil/;duonynn
9 9

KoMmeTenim NpaKTHKH* NpaKTHKH*

HpeﬂﬂI/IHHOMHaH IMpaKTHUKa,

* - 3aMoJIHAETCS B COOTBETCTBUM ¢ MaTpHueil komnereniuid u CYII OI1 BO
** - 3JIeKTUBHBIE AUCIHIUIUHBI /TIPAKTHKH




4. OFBEM JJVCHUIJIMHBI U BUIbI YYEBHOMN PABOTHI

OO0mmast Tpy10eMKOCTh TUCIUTUTHHBI «DUI0COPCKHE BOMPOCH XUMHUMY COCTABIISIET «3» 3a4E€THBIC STUHUIIBL.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL 8bICUIE20 00PA308aHU Ol OYHOU Dopmbl
00yuenus.

Bun yueOHoii padoThI BCETO, ak.u. CEMeczT pCE)
Konumaxmmnas paboma, ax.u. 54 54
Jlekimu (JIK) 18 18
Jla6opartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma oby4arowuxcs, ax.u. 45 45
Koumponw (sx3amen/3auem c oyenkou), ax.u. 9 9
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3

OO0mmast TpyI0eMKOCTh TUCHUTUTHHBI «DUI0CO(PCKHE BOMPOCH XUMHMY COCTABISIET «3)» 3a4E€THBIC CTUHUIIBL.
Tabnuya 4.2. Buowvl yuebHoti pabomul no nepuodam 0c8oeHus 00paz08ameibHOL NPOSPAMMbL 8bICULE20 00PA308AHUS 01 OUHO-3A0UHOU opMbl
00yueHusl.

Bun yueOHoii padoThI BCETO, ak.u. CeMeczT pCe)
Konumaxmmnas paboma, ax.u. 32 32
Jlexuuu (JIK) 16 16
JlaGopartopusie pabotsl (JIP) 0 0
IMpaxtrueckue/cemunapckue 3austus (C3) 16 16
Camocmosmenvhas paboma 0by4arowuxcs, ax.u. 58 58
Koumponw (sx3amen/3auem c oyenkou), ax.u. 18 18
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3




5. COAEP)KAHUE JUCIUITJINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunvl (Mo0Yis) no udam yueoHou pabomol

Homep | HammeHnoBaHue pasnena

Copaep:xanue pasaea (TeMbl
pa3iena AHCHHIIHHBI aep pasn ( )

Bun
yueOHoit
padoThI*

3HaueHne QuIocopun B pa3BUTHI
€CTECTBEHHOHAYTHOU JEATEIbHOCTH.
Konmemnmun B3anMoaeiicTBus Gurocopun u
ecrecTBO3HaHMA. Onepanuy Hajl 3HAHUEM
(BepOaymzanusi, MetadopH3arys,
CHMBOJIM3aLUs], KOHIETITyaIn3alus,

JIOTU3alMsl, MaTEMaTU3aIHs1) U CIIOCOOBI
OpraHM3aliy 3HaHUs (TeopeTH3alys,
HHTEpIIpETanys, uiean3anus, dopmanuzanus,
9KCTPAIIOIISIINS ). IMIIMPUIECKUH U TEOPETHYECKUI
YPOBHU 3HaHUA. [ HmoTreTnyeckoe 3HaHUE.
MonensHOe 3HaHHE. MOHOGYHIAMEHTAIN3M-
oMU YHAAMEHTATIN3M. DMITUPHICCKUN 1
TEOpETHYECKHUH YPOBHU 3HaHUA. [ HmmoteTnueckoe
3HaHHe. MozenbpHOe 3HaHHE.
MoHoyHAaMEHTATU3M - TOJU(YHIAMEHTaIN3M.
[IpoGnema OTBETCTBEHHOCTH YYEHOTO 32
UCIIOJIb30BaHKE Pe3yIbTaTOB HAYKH (XMMUYECKHE
HayKH, BOeHHOe J1e)10). ColnanbHOe U3MEPEHHE
3THYCCKHUX HpO6HeM xuMuH. EcTecTBeHHBIE HayKH
Kak crieruduueckue GopMbl MBIIIICHUS.
KateropnanpHo- MOHATHITHAS CTPYKTYpa KaKk
OCHOBa JTFOOO0# €CTeCTBEHHOH HAYKH (XUMUH).
OCHOBHBIE TTOHATHS €CTECTBEHHOHAYTHBIX 3HAHHH!
CyOCTaHIMSI, MaTepHsl, CHJIa, TPOCTPAHCTBO, BPEMs,
KW3Hb, Pa3BUTHE, 3aKOH MPHPOMBL.

Poumps punocodpun B
Pazpmen 1 |ectecTBeHHOHAYYHOMH 1.1
IEATEILHOCTH

JIK, C3

®dunocodus M XUMUSL: COOTHOIIEHHUE TIPOCTPAHCTB
3HaHMA. MecTo XUMHUK B HAyYHOH KapTHHE MHUDA.
dopmanuzanus XUMUUECKOTO 3HaHUS B SI3bIKE
MaTeMaTHKH U XUMHUYECKOH CUMBOJIUKE.
CoortHorenue Gpu3nku U GuIocopum.
Beinaronuecs hpuzuku o ponu Guiocopun B
¢usnyeckom no3Hanuu. KBanrosas ¢pusmnka u
¢dunocodus. Xumust 1 pU3NKa Kak 00bEKTHI
n3y4deHus puirocopun ecCTeCTBEHHBIX HAYK.
dunocodckoe OCMBICIICHHE XUMUH U (PU3HKH.
dunocodcekne nmpodiaeMs 21 [TonnMaHMe TEpBOOCHOBBI BCETO CYILETO Yepes3
XUMUH U QPUUKH ' XUMHUUYECKHEe MeTa(opbl B aHTHIHBIX
MIPEACTABICHUSIX. AJXUMUS U ITPOXUMHUS KaK
9TaIbl CTAHOBIICHHUS SI3bIKA XUMUYECKOTO
3HaHus. KoH1enTyaisHble CUCTEMBI
KOHCTPYUPOBAHUS JIOTUUECKUX MOJIeIIel
XMMHUUECKOTO0 3HaHMs (yueHue 00 dJieMeHTax;
CTPYKTYypHas XMMHUSI; KHHETHYEeCKast
XMMUSI; KOHLEMIUN CAMOOPTaHU3aluU XUMHUH).
MeTo1010THUECKHE OCHOBaHUSI XUMUYECKON
peanbHOCTH (anasuTHYeCKas W
9KCIIEPUMEHTAIbHASL XUMHS).

Pazpnen 2

JIK, C3

OteuecTBeHHast TpaauLUs ¢unocodpckoro
OCMBICIIEHUSI XUMUUECKOTO 3HAaHUS
(M.B.JIomoHocoB, A.M. Byrnepos). [Ipenensroe
CTPYKTYpPHPOBaHNE XUMHUUYECKOH KapTHHBI MHpa
B Tabauie snmemerTos J[. 1.
MemnpeneeBa.@umnocodekoe OCMBICJICHHE
(usmueckoro 3nanus J.1lIpenunrepa,
A.OnnamTeiiHa, B. Iefizen6epra. Penpesenrarus

dunocodcekoe
Pazgen 3 |ocMbIcTieHE XUMUYECKOTO 3.1
1 GU3UUECKOTO 3HAHUS

JK, C3




Homep
pasaeaa

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

XUMHYCCKOT'O

OCMBICJICHUEC

00bEANHEHUS YEeThIPEX

snHanusa B Ouosoruu (P.C.
Kaprnunuckas, C.B. MeifeH). OkcniepuMeHT U
WHCTPYMEHTAIbHBIE METO/BI KaK CII0COOBI
KOHCTPYHPOBaHUS XUMUUECKOH pearbHOCTH (5.
Xaxkuar). Putocopcroe 0CMBICICHNE
XAUMHYECKOTo 3HaHusA B padoTtax H./I. 3emmHCKOTO H
@.A. Kexyne.®umnocopckoe ocMBICTICHIE
XIMHUYECKOTo 3HaHUA B paboTax A.JL. JlaByasse,
K.JIL. Bepromre. ®unocodcekne
OTHOCHUTENBHOCTH A.DWHIITeiHA. [Tapamokcs
o01eil TeopuH OTHOCHTENILHOCTH U KBAHTOBOM
MeXaHHUKU. MeToJ0I0rnueckie 0COOCHHOCTH

TIOIIBITOK CO3JJaHUA eIMHOM
FeOMeTpPI3OBaHHOI>II TCOPUU I'paBUTALlUU U
DJICKTpOMAarHeTuima 1o aHaJIOT'uHu C

O6eit Teopun otHocuTenbHOCTH (I'.Beiinb,
A.Ottamreiin, T.Kanyna u ap.).@umocodcekoe
(bu3UIECKOro 3HAHUS
B.I'eiizen6eprom u J.11IpeannrepoM (mocTpoeHme
ennHON Ppu3mdecKoi Teopun). ['eoMeTpoITHAMIKI
Jx.Yunepa. Enunas teopus Kak TeOpHst
(byHIaMEeHTaTbHBIX
B3auMozeiicTeuil. C.BaitHOepr: MeuTsl 00
OKOHYaTesbHOI Teopun. Teopus cynepcTpyH.
CrpyHHas kocMmosorus. Punocodpcekoe
OCMBICIICHHE HAHOTEXHOJIOTUH, POIb
HAHOTEXHOJIOTMH B Pa3BUTUH HAYKH U TEXHUKH.

ACIIEKTBI TEOPUH

* - 3anonasercs Toiapko o OUHOM dhopme odyuenwst: JIK — aexyuu, JIP — iabopamopnsie pabomoi,; C3 —
APAKMU4ecKue/CeMunapCKue 3aHsimusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ayuToOpuu

Crnennann3npoBaHHoOe
yueOHOe/1abopaTopHoOe
odopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHA
AMCUMILTNHBI
(mpu HeOOXOAUMOCTH)

JlexumnonHas

Aynutopus sl IPOBEICHUS 3aHATHI
JIEKIIMOHHOTO TUIIA, OCHAILIEHHAs
KOMIUIEKTOM CIEUAIN3UPOBAaHHON MeOenu;
JOCKOU (IKpPaHOM) U TEXHUYECKUMU
CpelCcTBaMHU MYJbTUMEINA TPE3CHTAIIHN.

Kommiext
CIIEHUATIM3UPOBAHHON
MeOenu; TEXHUYECKUE
CpeacTBa:

MynpTUME IUAHBIN
npoektop Everycom,
Hoyt6yk Lenovo Thinkpad
L530 Intel Core i3-
2370M_2.4GHz/DDR3 4
GB, 1mt. O0ecneuen
BBIXO/Jl B UHTEPHET.
Kommext

npeseHTanmii. Windows XP,
Microsoft Office 2007,
Microsoft Security




Essentials

Aynutopus sl IPOBEICHUS 3aHSATUM
CEMHUHAPCKOI0 TUIIA, TPYIIOBBIX U
WHIUBUYAIbHBIX KOHCYJIbTALUM, TEKYIIETO
KOHTPOJISI U IPOMEKYTOUHOU aTTeCTallUH,

Kommiext
CIIELUAIIM3UPOBAHHON
MeOeIn; TEXHUUECKHE
Cpe/cTBa:

MynbTUMe IMHHBIN
npoekrop Everycom,
Hoyt6yk Lenovo Thinkpad
L530 Intel Core 13-

Cemmnapeias OCHAIIICHHAs] KOMILICKTOM 2370M_2.4GHz/DDR3 4
CTeLUANIN3UPOBAHHON MeOenu 1 GB, lmr. OGecnieuen
TEXHUYECKMMHU CPEACTBaMU MYJIbTUMENA BBIXOJI B MUHTEPHET.
MpE3EHTAaLH. Komnnexr
npesentanmii. Windows XP,
Microsoft Office 2007,
Microsoft Security
Essentials
Kommnekt
CIIEHUATIM3UPOBAHHON
MeOenH; TeXHUYEeCKHe
CpelICcTBa:
MynbTUMe ANITHBINA
Aynuropus Ui CaMOCTOSITEIbHON pabOThI npoekrop Everycom,
Tins oOyuatomuxcs (MoxkeT ucrnoib3zoBathes At | HoytOyk Lenovo Thinkpad
.. | IPOBEICHUS CEMUHAPCKUX 3aHITUI U L530 Intel Core i3-
CaMOCTOSITEJIbHOM 9
paboTBI KOHCYJIbTAIIi1), OCHAILIIEHHAS! KOMILIEKTOM 2370M_2.4GHz/DDR3 4

CHeIMaIu3UPOBAHHON MeOen U
KoMIbroTepamu ¢ goctynom B JUOC.

GB, 1mt. O0ecnieuen
BBIXOJl B UHTECPHET.
Kommnekr

npesentanuii. Windows XP,
Microsoft Office 2007,
Microsoft Security
Essentials

* - ayIUTOpHS JJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

OcnosHas numepamypa:
1. I'ybun Banepuit JImutpuenuy.
@unocodus : yueobnuk / B. /1. I'youn. - Mocksa : IIpocnekr, 2015, 2016, 2017, 2022. - 336 c.

2.

HononnumenvHas numepamypa:
1. ®unocodus Hayku : yueOHUK a5 maructparypsl / B.I1. Busrun, E.A. ['opoxoBckas,
A.E. Kazakosa [u np.] ; [lon pen. A.W. Jlunkuna. - 2-e uza., nepepad. u gom. - M. : FOpaiir,

2018. - 512 c. - (Maructp). - ISBN 978-5-534-01198-2 : 1169.00.

2.

Pecypcor ungopmayuonno-menexommyHukayuonnou cemu « Anmepnemny»:
1. ObC PY1H u croponnne OBC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYI
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHo-6ubmoTeunas cuctema PY/IH — 9bC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru




- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbTaHT cTyfeHTa» www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DIIEKTPOHHBIN (POH TPABOBOM M HOPMATUBHO-TEXHUYECKONU JJOKYMEHTAI[UU
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pecdepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 05 camoCmosmenbHou pabomol 0OYUAOWUXCS NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc neknuii no aucuurummae «Puinocodckue BOIPOChl XUMHI.

* - Bce y4eOHO-METOANYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBUHU € JEMCTBYIOUM NOPsAKOM Ha cTpanule aucuuiuinasl B TYHUC!
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