2\
iy

MUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA

POCCUMCKOM ®EJIEPALIIU

(enepaibHOE TOCYJAPCTBEHHOE OIOKETHOE 00pa30BaTEeIbHOE YUPEKICHUE

BBICIIET'O O6pa3OBaHI/I${

«APKYTCKHUUT OCYJAPCTBEHHBIMYHUBEPCUTET»

OI'bOY BO «UUT'Y»

Xumuuyeckuii pakyabTeT

Kagenpa Teopernyeckoil ¥ NPUKJIAAHONA OPraHMYECKON XUMHUH

H IMMOJJUMEPHU3AIMOHHBIX IMpoHeccoB

\

G ETBPPKEATO

Hekanxumuaeckoro pakyabrera
: AN ) % g ” — v /
\ Q jfﬂ Casia XU, Butbmce
2 / T

NS : m'Y«O__Q:){Z.ZIC//I;I/}I

PaGouas nporpaMmma quCUMILIUHBI (MOTYJIs1)

HaumenoBanue nucuuruimHbl (MOIyIIs): b1.B./IB.04.01 Xumusi 31eMeHTOPraHUYeCKUX
coeIMHEeH U
Hanpasnenne noarotroBku: 04.03.01. Xumusi

(K00, HauMeHoB8aHUue HanPasIeHUs NOO2OMOBKU)

HamnpasnennocTs (poduiib) MOATOTOBKHU: Xumust

KBanuduxarnus BeilycKHUKA: OaKaJaBp

dopma o0yueHus:

CormacoBaHo ¢
¢dakynpTeTa

[Tpotokom Ne 05

[Ipencenarens C ]

oYyHas

(ouHas, 3a04Has (C UCNONL30BAHUEM INEKMPOHHO20 00YHeHUs U OUCMAHYUOHHBIX 00PA308AMENbHbIX MEXHOIO02UIL),
OUHO-3A04HASL (C UCNONL30BAHUEM INEKMPOHHO20 0OYUEeHUs U OUCTNAHYUOHHBIX 00PA306aMEbHIX MEXHOIOUIL)

YMK xuMudeckoro PexomennoBaHo kadempoit
TEOPETUYECKON U MPUKIAJHON OpraHuYeCcKOn
XUMHH U TTOJIMMEPU3AIMOHHBIX MPOLIECCOB

oT «09» urons 2023 r. ITporokosnr Ne 09 ot «02» wmrons 2023 .

sz\f){\,\_ﬂ,_/, Bunemc A.W.  3aB. xadenpoit / 1)L rec)~ Dnenpiireitn O.A.

Upkyrck — 2023



COJIEPYKAHUE

cmp.

[ HEJIN U 3AJAYN JUCHUIITIMHBL (MOIYJIIS) .o 3

II. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOIT BO .....cooiiiiieiiiiieiieeeeee e 3

1. TPEBOBAHUA K PE3YJIIbTATAM OCBOEHUA AUCLHUITIMHBI....................... 3

IV. COAEP’)KAHUE U CTPYKTYPA JUCLHITIIMHBI ........oooiiiiiiiiiiieiie e 4

4.1 ConeprkaHue AUCHMILTUHBI, CTPYKTYpPUPOBAHHOE IO TeMaM, C YKa3aHHEM BHJIOB
y4eOHBIX 3aHSATUI M OTBEJICHHOTO Ha HUX KOJUYECTBA AKAJEMUUICCKIX TACOB ....veevveareerrerennees 4

4.2 [1nan BHEAyAMTOPHOM CAMOCTOSATEIBLHON pabOThl 00YUAIOMIUXCS IO TUCIHUILIAHE. S
4.3 ConeprKaHUE YUCOHOTO MATCPHATIA «.vveruvrrersrrressseresssesesssenesssesssssesssssesssssesssssesssssessnns 5
4.3.1. IlepeyeHb TA0OPATOPHBIX PADOT ...vvervverrienririeerieaiesieesseesressresieessessnesneesnesnrenneas 7

4.3.2. IlepeueHp TeMm (BOMPOCOB), BHIHOCUMBIX Ha CaMOCTOSITENILHOE H3Y4YCHHE
CaAMOCTOSATEITBHON PAOOTBI CTYIEHTOB .....vvveeerreesureeesureeessseesssseesssseesssseesasseesssesssssessssneesnseeens 8

4.4. Metoamueckue yKa3aHHs 110 OPTaHU3aluu CaMOCTOSITEIIbHON paObOTHI CTyIEHTOB 8

4.5. IlpumepHast TEeMAaTUKA KYPCOBBIX PAOOT (ITPOCKTOB) ....vvvervveanreeireanreesinesnneessneaseenes 9

V. VYUYEBHO-METOAMYECKOE W HWH®OPMAIIMOHHOE OBECIIEUEHUE
JUCHUTITTAHBI (MOIIY IS vttt sttt sttt sttt sneenneenaesneenneans 9
Q) OCHOBHAST JTUTECPATYPA ++.vveervreanreessreasseesureaseessseesseessseaasesssseassesssseesssssnsessssssnsesssnsansesns 9

0) JTOTIONTHUTEIBHAS JIATEPATYPA .rervveenreenreasreessreaneessreassesssneessesssreessessnesssesannesssesanseeses 9

B) MEPUOTUYUCCKAST JIUTEPATYPA «.-vveenvverurearneessreassesssseesseessseessessssesssesssseessessssesssesnsessnens 10

r) 6a3bl TaHHBIX, HHPOPMAIIHOHHO-CIIPABOYHBIE U TOMCKOBBIE CUCTEMBL..........ccrveeee. 10

VI. MATEPUAJIbBHO-TEXHUYECKOE OBECITEYEHUE JUCHUITIJINHBL............. 11

6.1. YueOHO-1a00paTOPHOE OOOPYHAOBAHME: .....vvevviveeriarririiesriesnisieesieessesseesreesnessnesieas 11

6.2. IIPOTPAMMHOE OOCCTICUCHIIE: .......vverveseeieenreesresseesseansesseesseesnesseesneassesseesneennesnnenneas 12

6.3. TEXHHUECKUE U DITEKTPOHHBIE CPEIICTBA: ....veenrerseerreenresseeseesressresseesessnesseessessnensens 12

VIL. OBPA3OBATEJIBHBIE TEXHOJIOT U .......cccviiiiiiiiiiieiceeee e 12

VIIL.  OHEHOYHBIE MATEPUAJIBI JUISL TEKVIIETO KOHTPOJISI U
[TPOMEXYTOUHOU ATTECTAILMI ......cooiiiiiiiee e 13
8.1. O1ICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOIIS .. vveererereureeaireessireessnressssneesssnessnneesnes 13

8.2. O11eHOYHBIE CPENICTBA AJIS TPOMEKYTOUHON ATTECTAITHH ....veevvvenveeieeanreeseeeaneenns 13



I. LIEJIA ¥ 3AJTAYH JUCIHUATIIAHBI (MOY.JISA)

Ilenamu ocBOCHUS AUCLHUIUIMHBI SIBIISFOTCS:

— ($opMUpOBaHHE €CTECTBEHHOHAYYHOTO MUPOBO33PEHHUS;

— TIOJIy4e€HHE TMPEJCTABICHUH O  COBPEMEHHBIX CHoco0ax CHUHTE3a, XMUMHUYECKHX
CBOiicTBax, crneuuduke CTPOEHUS COCAMHEHUN, HUMEIOUIMX CBS3b YyIjepoja C OCHOBHBIMHU
IIPEJICTAaBUTENIIMUA HENIEPEXOIHBIX METAJIIIOB, HEMETAIIJIOB U NIEPEXOIHBIX JIEMEHTOB!

—  (opmupoBanme 0OUIEKYIBTYPHBIX U MPO(HECCHOHATBHBIX KOMITETCHIINH.

3aoauu oucuunaumsl:

— (QopMHpOBaHUE Yy CTYyIEHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUPA;

— O3HAKOMJICHME  CTYJEHTOB C  DPa3jIM4HbIMH  METOJAMHU HCI0JIb30BAHMUS
3JIEMEHTOPraHUYECKUX COCIMHEHUI B TOHKOM OPraHMYeCKOM CHUHTE3€, OPraHUYECKOM KaTallu3e,
OMOXMMHH U XUMHHU [1OJINMEPOB;

— yMmeHue Haubosee 3((HeKTUBHO BbIOMpATh YCIOBUS CHHTE3a 3JIEMEHTOPraHUYECKHX
COEIMHHUI, MCXO0Jd M3 OCHOBHBIX IOJIO)KEHUH B ATOW 00JacTU M pallMOHAIbHOM CXEMbI MpU
BbIOOpE aIropuTMa UACHTU(UKALUH 3IEMEHTOOPIaHNYECKUX COeIMHEHUH;

— HAy4YUTbCs PALMOHAIBHOMY MCIIOIB30BAHUIO AJIEMEHTOOPraHWYECKUX COCIMHEHUHN B
OpraHNYECKOM CUHTE3€ U UMETh IIPECTaBICHHUE O TJIABHBIX CBOKWCTBAX NOJMMEPOB Ha UX OCHOBE.

II. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. Jlannas ydeOHas JUCLMIUIMHA BXOAUT B 4YHUCIO 00sA3aTENbHBIX JUCLUILIMH
AJIEKTUBHOW YacTH y4yeOHOro IJIaHa.

2.2. lng w3yuyeHMs IUCLUMIUIMHBI HEOOXOAMMBbI KOMIIETEHLUH, CHOPMUPOBAHHbBIE B
pesynbpTare o0ydeHus Ha 1-3 Kypcax XUMHUYECKOTo (pakyipTeTa.

2.3. [lony4yeHHble 3HaHUS HEOOXOIUMBI NP BBIMOJIHEHUH HAYYHO-HCCIIE0BATEIbCKON U
BBIITYCKHON KBaJTU(UKALMOHHON pabOTHI.

III. TPEBOBAHUA K PE3YJBTATAM OCBOEHUA INCHUIIJIMHBI

[Ipomiecc ocBOEHHMS TUCHUILIMHBI HampaBieH Ha (QopMuUpoBaHUE KOMIETCHITHI
(onemeHTOB cneayronmx kKomnerenuuii) B coorserctBun ¢ ®I'OC BO u OIl BO no nanHomy
HaIPaBJICHUIO MOATOTOBKHU:

ITepedyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4eHHS MO JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX C HHANKATOPAMM J0CTHKEHHUSI KOMIIeTeHI Uil

Nuauxkaropsl
Komnerenuus . Pe3yabTaThl 00yUeHuUs
KOMIIeTeH Ui
[1K-3 Crioco6en rotoButh 00bekThl | [TK-3.1 3HaeT: KaK TOTOBUTh
uccleIoBaHus (BeIecTBa ["'0TOBUT OOBEKTHI 0OBEKTHI UCCIIEJOBAHUS
CHHTETHYECKOTO U TIPUPOTHOTO MCCJIEIOBAHMUS
MIPOUCXOKIACHHUS, MAaTEPUAIIbI U TIP.)
Y TIPOBOJIMTH UX U3yUEHHE IO
3aJJaHHBIM METOJIMKaM
I1K-4 Criocoben o6pabaTbiBaTh [1K-4.1 O6pabateiBaeT | YMmeerT: 00pabaTbiBaTh
pe3ynbTaThl paboT XUMHUYECKOM MIOJTyYCHHBIE MOJTyYCHHBIE PE3yIIbTATHI
HaMpaBJICHHOCTHU C UCIOJIb30BAHUEM | PE3YJIbTaTh UCCIIEIOBaHUM €
CTaHJAPTHBIX METOZOB U METOTUK HCCIJIETOBaHMI ¢ HCIOJIb30BaHUEM
UCTIOJIb30BaHUEM CTaHJApTHBIX METOJIOB
CTaHJAPTHBIX METOJIOB (MeToauK)
(MeTouK)

3



I1K-4.4 CocraBiser
MIPOTOKOJIbI UCTIBITAHUM,
OTYETHI O BBLIITOJHEHHOM
paboTe 1o 3aaHHOI

dbopme

Bnaneer: HaBEIKaMU
COCTaBJICHHS TIPOTOKOJIOB
HUCIIBITAaHUM, OTYCTOB O
BBITIOJIHEHHOU paboTe 1Mo
3aaHHOM hopme

IV. COAEP)KAHUE U CTPYKTYPA JTNCIUIIJIMHBbI

TpynoeMKOCTh IUCHUIUIMHBI COCTaBISIET 2 3aueTHBIX €IMHULIBL, 72 4aca.
dopma NpOMEKYTOYHOM aTTECTALUU: 3a4ET

4.1 CopepixaHue JMCUHUIIJIMHBI, CTPYKTYPHMPOBAHHOE M0 TEMaM, ¢ YKa3aHHeM BH/I0B
YueOHBbIX 3aHATHI M OTBEICHHOI0 HA HUX KOJIHYeCTBA AKAaleMHYECKUX YaCOB

Bupe! yueOHOI pabOTHI, BKIIFOYAs
€aMoCTOATEIbHYI0 paboTy 00yyaroumxcs
< U TPYJOEMKOCTh
§ (B gacax)
§ KonrakTHas paboTa
S w MPernoaaBaTesisi ¢ DopMsl TeKyLEro
a =g obyyaromumMucs KOHTpOJIA
No § § g E . " 5 YCIIEBAEMOCTH;
/' Pasnen qucuuIuinHbl/ TeMbl °§ ° § % = 5 z dopma
i 3 3 E £ o E E qE 5] MPOMEXKYTOUHOM
) 28 - é S 2 53 aTTeCTalNH
g = o g 6 §" § = (no cemecmpam)
£ | B g8 2| 5 | 2
|5 8 2|0
2 s :
B :
~ ~
Pa3nea 1. Beenenue.
3amauu v IpeMeT YCTHBIH OTpoc,
1 | kypca. Oprannueckue 8 8 12 1 2 8 OTYETHI,
COCANHCHUA MECTAJIJIOB MMpE3CHTAallH
1-4 rpynm.
Paznea 2.
Opranunueckue .
coenuaeHus gpocdopa YCTHRIM OTpOc,
2 . S 10 12 |1] 2 |10 OTUETHI
Baxkueiiniue TUIIBI
MMpE3CHTalluu
SJICMCHTOPIraHN4YCCKUX
IMMOJIMMEPOB.
[TpomexxyTouHas .
p Y 8 2| 4 3auét
arrecraguda
Hroro yacos 72 18 24 4| 8 | 18




4.2 I1;1aH BHeayTUTOPHOH caMOCTOSITEJILHOI Pa00Thl 00y4aIOIIMXCH MO TUCHMUIIINHE

CamocrosiTenbHas padoTa YuebHo-
Cemecr 00yJaromuxcst S — METOINYECKOE
P HasBanue paznena, Tembl Bung Cpoku  (3aTpathl CpEICTBO obecreueHre 5
CaMOCTOSTEIBHO | BRIIIOJIHEHU | BPEMEH CaMOCTOATCIIBHON
1 paboTHI s u (4ac.) paboTHI
7 |Pa3nea 1. Beenenue. |[loaroroska 1-9 18 Tecr, PeyroB O.A.,
3agauu ¥ IpeaMeT OTYETOB I10 HENEIIs Otuetsl, |Kypu A.JL,
Kypca. Opranudeckue |11adopaTOpHBI npeseHTauu [bytun K.I1.
COEIMHEHUS M pabotam, u Opranuyeckas
MeTaJlI0B 1-4 rpynm. |10KIasoB K XuUMHs: 4. 3.- 4-e
Pasznen 2. . MPE3CHTALMSM u3. (1.
Opranuueckue (Knaccuueckuii
COCIMHEHUS YHUBEPCUTETCKHU
docdopa. i yueOHHK) —
Baxnerimue TUIbI Mockaa:
3JIEMEHTOPraHUYECKHU BMHOM.
X TMOJUMEPOB. Jlaboparopus
3Hanmii — 2012 -
Pexum nocryna
U3
«bubamorex»
OO6m1ast TpyA0€MKOCTh CAaMOCTOSITEITLHON paOOTHI 11O 18
JTUCITUTIINHE (Yac)
N3 HUX 00beM caMOCTOSATENHHON pabOThl €
HCMO0JIb30BAHNEM YJIEKTPOHHOI0 00Y4YeHUs 1 18
JAMCTAHIUOHHBIX 00Pa30BATEIbHBIX TEXHOJIOT U
(uac)
4.3 Conep:xaHue y4eOHOro MmaTepuajia
TpyroemMkocTs 2

JMCIUTIIMHEI (3.€.)

HaumeHnoBanue
OCHOBHEIX
pa3zaenos
(Motyeit)

Pa3nea 1. Beenenne. 3axaun n npeagmer Kkypca. Oprannyieckue
coeJMHEHUs1 MeTaJL10B 1-4 rpynn

TeopeTnyeckoe 3HaYEHHUE U IPAKTUYECKOE TPUMEHEHUE
AJIEMEHTOOPTAHUYECKUX COCTMHEHUM.

Oprannyeckue COeIMHEeHHs MeTaIIOB | rpynmbsl. MeTo 1l OTydeHHs 1
cBoiicTBa. [Ipupoaa cBA3U yriiepos - HEMepexXo HbIN METall.
Kap6annonsl 1 ¢akTopsl, ONpeAeNsonne nX CTabUIbHOCTD U
PEAKIIMOHHYIO CTIOCOOHOCTb.

Opranunueckue coeuHenus nutus. Meroasl nonydenust. CtpoeHue
JUTUAOPTraHUYECKUX COEAMHEHHUI B pacTBOpE. BinstHue pacTBopuTes
Ha CTENEHb accouranuu. Peakiimm TMTUHOPraHUYECKUX COCTMHEHUM.
Peakiun HykaeopHIHHOTO 3aMEIIECHUST U TPUCOCTUHEHUS.
[TonuMepusanus anKkeHOB MO/ JCUCTBUEM JINTUHOPTaHUYECKUX
COEIMHECHUH. BiusiHue pacTBOPUTENSA HA MEXAHU3M MOJIMMEPU3AIUH.
Harpuitoprannueckue coenuHenus. Metobl cuaresa. Peakuus
[ITopeirnHa. Peakiium HaTpUMOPraHUYECKUX COEAMHEHUM. Peakuys
Bropua. CpaBHeHHE PU3NUECKHX U XUMUYECKUX CBOMCTB OPraHUYECKIX
COEJIMHEHUH JIUTUS U HATPHUSL.

CoenuHeHus METAJJIOB 2 TpyMIibl. MeTO bl MOTyUYeHUsl U CBOMCTBA.
Marnuitoprannueckue coeqnHenus. Meto bl nosrydenus. Peakius
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I'punbsipa. BiusHue npupozsl OpraHMYECKOro rajloreHu1a, Ipuposl
pacTBOpUTEIIA Ha BBIXOX peakTuBa I punbspa. CtpoeHue
MarHuioprannyeckux coenunenuii. Pasnosecue llnenkoB. Acconuanus
MarHuMOpraHNuYeCKUX COeIMHEHUI. Peakiun MaraHnioprannyeckux
coeauHeHni. OCHOBHOCTb U HYKJICO(MIBHOCTh MarHUHOPTraHMYECKUX
COCIUHEHUN.

HexoTopsle aclIEKThI POIU pacTBOPUTENSI B XUMUU
METaJUI00PraHMYECKUX COEMHEHUN: crienuduuecKkas u
HecrenupuIeckas ColbBaTaIys, HyKIeO(QHIbHOE COACHCTBIE KaK
(bakTOpBb! BIUAHUSA HA CKOPOCTh M MEXAHU3M PEaKLUN
METAJIJIOOPraHUYECKUX COETUHEHUI.

PryTthoprannyeckue coeaquaenns. Meroasl nosyuenus. llpucoennuenne
CoJIel pTYTH K HENIPEAEIbHBIM COEIMHEHUAM. MepKypHupoBaHUe
apoOMaTHUYECKUX COeUHEHUN. Peakiiuy pTyTh OpraHMueCcKux
COEIMHEHUH - IPOTOIEMEPKYPUPOBAHNE U TAJIOUAEMEPKYPUPOBAHHE.
CpaBHEHHE peaKIIMOHHON CIIOCOOHOCTH METAJIJIOOPTaHUYECKUX
coenuHeHud 1 u 2 rpymnm.

Opranudeckue COeIMHEHNS METAIIOB 3 TpyMNIbl. MeTo/1bl MOTyYeHUs U
cBoiicTBa. O6mmue cBoiicrBa. bopopranundeckue coenunenus. [lomyuenue
METOJJaMU THAPOOOPUPOBaHUS U psMOro OopupoBanus. CTpoeHue u
XUMUYECKHE CBOWCTBA OOpOpraHnveckux coenquHeHuid. [Ipupona cesazu
Oopa ¢ eMeHTaMHu, 00JIaAAOIUMH HENOIeICHHBIMH JIEKTPOHHBIMU
napamu. KBazuapoMaTiuuHocTs 60pazona. XUMHUYECKHE CBOHCTBA
OOpOpraHnYecKuX COeIMHEHUN. DIEKTPOPUIbHbBIE pEeaKUu -
poToAe00pUpOBaHUE, ATKUIIEO0pUPOBaHHE, OKHCIEHHE, 00pa3oBaHNe
KoMIuiekcoB. KapOopanbl. ATIOMUHHIOPTraHUYECKUE COCTUHEHHUS.
Metoapel mostydeHus u cBoiictsa. Katanusatops! noaumepu3anuu
[urnepa-Harra.

Opranndeckue COeIMHEHNS HENEPEXOIHBIX JIEMEHTOB 4 TPYIIIIbI.
Opranunyeckue coeiMHeHns KpeMHusi. CTpoeHue 1 CBOMCTBA.
OO6pa3oBaHue KPEMHUEM CBA3EH C y4aCTHUEM BBICIIUX 3aHATHIX
opbuTaneii. MeTobl NOTYUYEHHs] OPraHUYECKUX COETMHEHUN KPEMHHSL.
peakuuu ruapocunaupoasHus. [IpeBpaiieHns KpeMHUHOPraHUYECKUX
coenquHeHuil. CpaBHEHUE peakMi HyKIeo()UIbHOTO 3aMEILIEHUs Y
aTOMOB yIyieposa U KpeMHMs. CHIIaHOJIbI, CUIIOKCAHBI,
KpPEMHUNOpPraHUYEeCKUe MOIUMEPDI

Pa3nesn 2. Opranuyeckue coequHenus gocgopa.
®docdopoprannueckue coenuHerus (POC). AHTUXONIUHACTEPA3HOE
nericteue ®OC. Tunsl @OC B 3aBUCUMOCTH OT KOOPAUHALIMOHHOTO
qucia. DINEKTPOHHOE CTpoeHue Gochopa B pa3IuIHbIX
KOOPJAWHAIIMOHHBIX cocTostHUAX. OOpa3oBaHue CBsi3eit ¢ yuactuem d-
opOuTanei

[Tomyuenue coenMHEHMI TPEXKOOPAMHUPOBAHHOTO docdopa.
Xumuueckue cBoiictBa coenuuennii P!, Peakiu ApOy3oBa,
Muxasnuca-bekkepa, Tonna-Arreprona. bupuiabHOCTh cOeTUHEHMIT
TPEeXKOOpIuHUpOBaHHOTO (hochopa. CoequHEeHU
YeThIpeXKoopAMHUpoBaHHOTO (hocopa. Conu hochonus, uxX MoryyeHue
u coiictBa. Mnuast podedopa. Peakuus Burtura. PO-akTuBrpoBanHOe
oneunupoBanue. [lomyuenue u cBorictea @OC B BhICIINX
KOOPJMHALIMOHBIX COCTOSIHUSIX




Opranudeckue COeTMHECHUS MTEPEXOTHBIX METAIIJIOB, CTPOSHUE,
CBOIICTBa, UCIOJIb30BAHNE B OPraHUYECKOM CHHTE3E.
MeTamopraHnyecKkue COSMHEHIS IEPEXOTHBIX MeTaToB. KapOoHMITBI
meTaisoB. [IpaBuno s dextuBHOrO atoMHoro Homepa. [lpupona cBsizu B
KapOOHUIIaX METAIIIOB. METO bl TTOJTyYeHHUs U CBOWCTBA KapOOHUIIOB
MeTaJlIoB. buc-1uKIioneHnTaueHIIbHbIe IPOU3BOIHBIE METAILIIOB.
®epportieH. Ero crpoenue u cBOiCTBA. AKUIIBHBIC, OJIC)UHOBBIC U
apeHOBbIE KOMITJIEKCHI MeTaIoB. KoMILiekchl mepexoaHbIX METaIOB B
OpraHMYECKOM CHHTE3E.

Bakuneriiye TUIBI 3JIEMEHTOPraHMYECKUX MoIuMepoB. KpemHuii-,
docdop-, 60p,- cepacoaepKaIre MOTUMEPHI, UX KIaccu(UKaIvs,
METO/Ibl CHHTE3a, CTPOCHHE U cBoiicTBa. KapbopaHOBbIE MOIMMEPHI.
Mertannooprannueckue rnosuMmepsl. CHHTE3 TOJIMMEPOB, COAEPKAIIMX G-
CBs3aHHbIC HemepexoaHble MeTaiuibl. [lomumepsl, coaepixaiiue

nepexo iHbie MeTajuTbl. KOOpIMHAIIMOHHBIC TTOJIMMEPHI

CDOpMLI TEKYIICTO

OTYCTbI, KOHTPOJbHBIC pa6OTBI, na60paToprle 3aHATHA,

KOHTPOJIA IIOATOTOBKA ITPE3CHTALNN
®opma
IIPOMEKYTOYHOU 3a4eT
aTTecTaluu
4.3.1. Ilepedyennb JadopaTOPHBIX padoT
TpynoemMkocTh
(dac.) ) 2 B
E| 8E
Ne pasnena u TeMbl F 5 > 0
Ne n/mt HanmenoBanue 1abopaTopHBIX paboT S = S
JIMCUMILTHHBI (MO J151) B U3 Hux 5 2 Els
cero HpaKkTHYecKas 8 ] 5z
qacoB (<
TIOJArOTOBKA
1 Pasznen 1. CunTe3sbl Ha ocHoBe MQ u Zn- 4 T1K-3
OpraHUYECKHUX COCIIMHEHHUN [1K-4
29 Cunte3 TpudeHuIKapOuHoIa 4
=
3 CuHTE3 H-OKTaHa 4 =
4 [Monyyenue stunosoro 3¢upa B- 4 E
(beHn--0KCUIPONMOHOBOM 5
KHCIIOTBI =
5 | Pa3nmen 2. Cunre3 6eH3omnpeHnIaeTUICHA C 4 3
IPUMEHEHHUEM XJIOPUCTOTO 5
OeHzoma %
6 CunTe3 MeTm U eHUIKapOHOIA 4 5
7 CuHTe3 6eH3ruapoa ¢ 4 %
npUMeHeHHeM OpoMOeH301a S
=
8 Cuntes Tpuc(-2denunmnponun)- 4 3
docduHOKCHIA ?)
9 Cunre3 pennnbenzoara u 4 >
TUIIITYPOBOM KHCIIOTHI €
PUMEHEHUEM XJIOPUCTOTO
OeHzousa




4.3.2. Ilepeyenb TeM (BONMPOCOB), BHLIHOCHMBIX HAa CAMOCTOSITEJIbHOE H3y4YeHHe
CaMOCTOSITe/IbHOI padoThI CTYJIEHTOB

FJJQH Tema 3ananue fgﬁﬁ:fg:ﬁ: NAK

1 | Pa3gea 1. Benenue. CamocrosiTenbHOE U3yUYEeHHE TIK-3 [1K-3.1;
3ajaun U peaAMeT TEOPETHYECKOT0 MaTepuaa,

Kypca. Opranuyeckue | MOAroTOBKA OTYETOB I10
COCTMHECHHS METAJUIOB | IPAKTUYECKHUM 3aHATHIM
1-4 rpynmn.

2 | Pasmea 2. CamocTosTenbHOEC H3yUYCHHE [1K-4 [1K-4.1;
Opranuueckue TEOPETUYECKOT0 MaTepraa, [1K-4.4;
coenuHeHus Gocdopa. | MOATOTOBKA OTYETOB IO
Baxneime THIIBI MPAKTUYECKUM 3AHATHUSIM U
AJIEMEHTOPTaHUYECKUX | KOHTPOJIbHBIM paboTam,

MTOJIMUMEPOB. IIOJITOTOBKA HTOIOBOM
MIPE3CHTAIINH

4.4. MeToguveckne yKa3aHusi 110 OPraHU3ALNH CAMOCTOATEIbHON padoThl CTYACHTOB

CamocrodrenbHas paboTa CTyI€eHTOB BceX (hOopM M BUAOB 0OyUEHUS SBISETCA OAHUM U3
00s3aTeNbHBIX BHJIOB 00pa30BaTEIbHOM  JEATEIBHOCTH, OOECHEUMBAIOIIEH pealn3aluio
TpeboBanuii denepabHBIX TOCYAAPCTBEHHBIX CTAHAAPTOB BBICHIETO IMPO(HECCHOHAIBLHOTO
obpazoBanus. CorjacHO TpeOOBaHHSAM HOPMATHBHBIX JIOKYMEHTOB CaMOCTOSTEIbHas padora
CTYACHTOB sBJIsieTCS 00s3aTeNIbHBIM KOMIIOHEHTOM 00Opa30BaTEeNIbHOIO Hpoliecca, Tak Kak OHa
o0ecrieynBaeT 3aKpeIUICHWE IMOJyYyaeMbIX Ha JICKIIMOHHBIX 3aHATHSIX 3HAHUH IyTeM
OpUOOpPETEHUs] HABBIKOB OCMBICICHUS M PACHIMPEHMs] HUX COAEP)KaHUs, HABBIKOB DELICHUS
aKTyaJIbHbIX Mpo0JeM (GOPMUPOBaHUS OOLIEKYIBTYPHBIX M MPOPECCHOHANBHBIX KOMIETEHIINH,
HaY4YHO-HMCCIIEJOBATEIbCKOM JIeITEbHOCTH, TOATOTOBKU K CEMHUHApaM, J1JabopaTOpHBIM paboTaM,
chaaue 3a4eToB M dk3amMeHoB. CamocTosTenbHas paboTa CTyIEHTOB NPENCTaBIseT coOoM
COBOKYIHOCTb ayJMTOPHBIX U BHEAyAMTOPHBIX 3aHATHH U pabor. CamocTosTenbHas paboTa B
paMKax 00pa3oBaTEeFHOTO MPOIIEcca B By3€ pelIaeT CIEAYIONINe 3a1auu:

— 3aKpeIieHHe M paclIMpeHHe 3HAHWM, YMEHH, MOJTy4YEeHHBIX CTYJEHTaMHU BO BpeMs
ayJUTOPHBIX M BHEAYJUTOPHBIX 3aHITHH, NMPEBpAIIEHHE WX B CTEPEOTUIBI YMCTBEHHOH W
bu3nUecKoil 1esTeIbHOCTH;

— npuoOpereHne OMOTHUTEIBHBIX 3HAHWA W HABBIKOB IO JUCHUIUIMHAM Y4eOHOTO
TUIaHa;

— (¢opMHpOBaHWE W pa3BUTHE 3HAHWH W HABBIKOB, CBS3aHHBIX C HAYYHO-
UCCIIEI0BATEIbCKON AEATENbHOCTHIO;

— pa3BUTHE OPHEHTAIMM M YCTAHOBKM Ha KAa4eCTBEHHOE OCBOCHHE 00pa3oBaTENbHOM
IPOTpaMMBbl;

— pa3BHUTHE HABBIKOB CAMOOPTaHH3AIIHH;

— (¢opMHpOBaHUE CaMOCTOSITEILHOCTH MBILIUIEHHS, CIOCOOHOCTH K CaMOpPa3BHUTHIO,
CaMOCOBEPIIIEHCTBOBAHHUIO M CaMOpPEaTH3aIIHH;

— BbIpa0OTKa HaBBIKOB (P (GEKTUBHOH  CaMOCTOSATENBHOW  MpodeccHoHaTbHON
TEOPETUYECKOH, MPAKTHUECKON U YIeOHO-MCCIIeIOBATEIHCKON IEATEIBHOCTH.

CamocrosarenbHass paboTa CTYAEHTOB, CBSi3aHHash C MOJTOTOBKOM OTYETOB IIO
BBIITOJIHEHHBIM JIA0OPAaTOPHBIM padoOTaM, 3aKpeIUIEHHEM TEOPETHYECKOTO Marephalia B BHUJIEC
KOHTPOJILHBIX Pa0OT TMPOBOJUTCS BO BHEAYAUTOPHOE BPEMSI.

CrpykTypa oTdeTa mo jabopaTopHoii padoTe:

1. Ilens paGoThl.

2. Teoperndeckas 9acTb.



3. BhimosHeHe pacyeTHBIX, rpadUIeCKUX U KOHTPOJIBHBIX 33JJaHUH B COOTBETCTBHH C
METOIMYCCKUMH YKA3aHHMSIMH K K10 padore.

4. BpIBoj (Ha OCHOBE MOJYYCHHBIX PE3YyJIbTAaTOB).

MeToaudeckiue pPEeKOMEHIAIMKM TI0 BBIMOJHEHUI0 U 00pabOTKE 3KCIEPUMEHTAITBHBIX
JAHHBIX 10 KaXIOW JabopaTOpHO paboTe OMUCAaHBI B METOAMYECKHX PEKOMEHIAIUSX,
MOJITOTOBJICHHBIX MPEnoaBaTessiMu Kadeapsl (CM. mpuiaoxkeHus ). [[pumMepsl penieHns TUITOBBIX
3aj1a4 MPEJICTABICHBI B PEKOMEH/IYEMbIX YUEOHBIX MTOCOOMSIX U 3aJaYHUKAX.

B ®BIOY BO «MI'Y» opranm3anus CcaMOCTOSATEIbHONH paboThl  CTYJCHTOB
pernamentupyercs [lojoxkeHHEeM O CaMOCTOSITENIbHON paboTe CTYNEHTOB, IPUHSITHIM Y YEHBIM
coserom UI'Y 22 urons 2012 r.

4.5. lIpumepHasi TeMATHKA KYPCOBBIX PadoT (IIPOEKTOB)

[lo pmaHHOW  JMCUMIUIMHE  BBIIOJIHEHHWE  KYPCOBBIX  IMPOEKTOB  (paboT) He
IpelycMaTpUBaeTCsl.

V. VUEBHO-METOJUYECKOE U MH®OPMALMOHHOE OBECHEYEHUE
JUCHUILIMHBI (MOLYJIS)

a) OCHOBHasl JINTepaTypa

1. Tpasens ®@.B. Opranndeckas xumusi: yaeOHoe ocodue s By3oB. T.1 - 3-e u30. -
M.: U3n-Bo bunowm. JlabopaTopus 3Hanuii — 2013

2. Tpasens @.B. Oprannveckas xumusi ydeOHOe ocoOue it By30B. T.2 - 3-e u30. -
M.: U3n-Bo bunowm. JlabopaTopus 3Hanuii — 2013

3. Tpasens ®.B. Opranndeckas xumus: yuebnoe mocodue mist By3oB. T.3 - 3-e u30. -
M.: U3n-Bo bunowm. JIaboparopus 3Hanuit — 2013

4. PeytoB O.A., Kypu AJL, bytun K.II. Oprannueckas xumus: 4. 1.- 4-e uza. (311.)
(Knaccuueckuit yausepcurerckuil yueoHuk) — Mocksa: BUHOM. JlabopaTtopus 3Hanuit — 2012
- Pexxum noctyna 943 «bubaunorex»

5. PeyroB O.A., Kypu AJL, bBytun K.I1. Opranndeckas xumusi: 4. 2.- 4-e uzf. (311.)
(Kimaccnueckuit yauBepcuterckuii yaueouuk) — Mocksa: BMHOM. Jlabopartopus 3nanuii — 2012
(- Pexxum moctyma U3 «bubarorex»

6. PeyroB O.A., Kypu A.JL, Byrun K.I1. Opranndeckas xumus: 4. 3.- 4-e uzn. (311.)
(Knaccuueckuit yausepcurerckuil yueoHuk) — Mocksa: BUHOM. JlabopaTtopust 3Hanuit — 2012
- Pexxum noctyna 943 «bubanorex»

7. PeyroB O.A., Kypu AJL, bytun K.I1. Opranndeckas xumus: 4. 4.- 4-e uzf. (311.)
(Kimaccnueckuit yauBepcuterckuii yaueOuuk) — Mocksa: BMHOM. Jlabopartopus 3uanuii — 2012
- Pexxum noctyna D43 «bubnuorex»

8. ®wunkensmreiiH, bopuc JIbBoBnd. Opranmueckas xumust [Tekcr] : B 2 4./ b. JL.
Ounkensiteiid, O. A. Dnensiurteiin, A. I'. [Ipoitnakos ; peu.: A. B. Banos, J[. ®. Kymnapes ;
Wpkyrckuii roc. yH-T, XuM. ¢ak. - Upkyrck : M3n-Bo UT'Y, 2013 - . - 20 cm. - ISBN 978-5-

9624-0809-5.: 5k3. 51 - ik Y '
Y, 1.-2013.- 147 c. - ISBN 978-5-9624-0810-1 : \( BCPLNO C % ‘

e . G

0) 10MOJIHUTEIbHAS JIUTEPATypa

1. 1boposnes U.B. Oprannyeckast XUMHs: TEPMUHBI 1 OCHOBHBIE PEAKLIMU 3HAHUH.
Y4eOHoe mocobue. — 2-¢ u3. (3i1.) - MockBa: BUHOM. JlaGopaTopus 3nanuii —2013 — 359 c.
(OBC «M3natenbeTBO «JlaHb)

2. XeabBuHkelb JI. CuctemMaTndeckass HOMEHKIIATypa OPTaHHYECKUX COSTMHEHUH
[Onextponnslii pecypc] / 1. XensBuHKenb. - MockBa : bunom. Jlaboparopust 3nanwmid, 2014. -


http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B8%D0%BD%D0%BA%D0%B5%D0%BB%D1%8C%D1%88%D1%82%D0%B5%D0%B9%D0%BD%2C%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%9B%D1%8C%D0%B2%D0%BE%D0%B2%D0%B8%D1%87

232 c.:um ; 22. - (Xumus). - Pexxum gocryna:
http://e.lanbook.com/books/element.php?pll_id=50533. - ISBN 978-5-9963-1330-3

B) MepUOINYecKAas JUTepaTypa

1. Hayunas snektponnas ouommnoreka «kELIBRARY.RU» [DnekTponHbiii pecypc] : caiT.
— Pexxum nocryma: http://elibrary.ru/defaultx.asp.

2. OTkpbiTasg »dJEKTpOHHAss 0a3a pecypcoB U HCCIENOBaHUI «YHHUBEPCUTETCKAs
uHpopmanmonnas cucrema POCCUS» [DnekTpoHHBI pecypc| : caiiT. — Pexxum moctyma:
http://uisrussia.msu.ru

3. 'ocynapcrBennass uHpopmanmonHass cucrema «HamuoHanpHas — 3IEKTpPOHHAs
OouOIMoTeKa» [DIEKTPOHHBIN pecypce] : cailT. — Pesxxum moctyma: http://H30.pd.

4. OobpazoBarenbubiii pecypc Uutepuera. XUMI L.

5. O6yuaroniast KoMInbioTepHas mporpamma « OCHOBBI OpraHUYECKONH XUMUM»

r) 0a3pl JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE H MONCKOBbIE CHCTEMbI

B cootBerctBun ¢ mn. 4.3.4. ®I'OC BO, oOydarommmcsi B TEYEHUE BCETO IMepuoja
oOyueHuss oOecre4eH HEOTpaHMYEHHBIH AOCTYN (yAaJeHHBIA JOCTYN) K  SJIEKTPOHHO-
OMOIMOTEYHBIM CHCTEMAM:

— OrtkpbITas 2JEKTpOHHAs 0a3a pecypcoB W HCCICIOBAHUN «YHHBEPCHUTETCKAsS
unpopmanmonnas cucreMa POCCUS» [DnexTpoHHblid pecypc] : caiit. — Pexum
nocryna: http://uisrussia.msu.ru GeccpovHbIii

— TocynapctBennas wuHpopmannoHHas cucremMa «HammoHanmpHast —3JeKTpOHHAs
Ooubmmoreka» [DIeKTPOHHBIN pecypc] : caldT. — Pexxum moctyma: http://H36.pd. Geccpounsbrii

— Hayunas snexrponnas 6ubimoreka «ELIBRARY.RUy [DnexTponnslii pecypc] : cailT.
— Pexxum mocryma: http://elibrary.ru/defaultx.asp. - Koutpakt Ne 148 ot 23.12.2020 r. AkT oT
24.12.2020 r. cpok aeiictBus mo 31.12. 2021 r. moctym: http://elibrary.ru/

— OBC «UznarensctBo Jlanb». Kontpakt Ne 100 ot 13.11.2020 1. Akt Ne 671 ot
14.11.2020 r.; Cpoxk aeiictust mo 13.11.2021 r. moctym: www.e.lanbook.com

— Kontpakr Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok aelicTBus
no 13.11.2021 r. goctym: www.e.lanbook.com

— OBC 2943 «bubmuorex». 'ocynapctBennsiit KoHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnunotex». Jlunensnonnoe cornamenue K [ocymapctBeHHOMYy KoHTpakty Ne 019 or
22.02.2011. Anpec noctyna: https://isu.bibliotech.ru/ Cpok aelicTBus: 6ecCpOYHBIIA.

— OBC «Pyxont» Kontpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 o1 14.11.20 1. Cpok
nevicteus o 13.11.2021r. moctym: http://rucont.ru/

— DOBC «Aiidykc.py/ibooks.ru» Kourpakt Ne 99 ot 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpoxk aeiictust mo 13.11.2021 r. moctyma: http://ibooks.ru

— 00O «2nexrponnoe usnarensctBo HOpai». Kontpakt Ne 60 ot 23.09.2020r. Akt
npuema-nepenaun Ne 3263 ot 18.10.2020; Cpok pgeiictBus mno 17.10. 2021 r.
nocrtym: https://urait.ru/ JIunensnonnsiit koHTpakt Ne 04-E-0258 ot 20.09.2021r. AT npuema-
nepemaun Ne 5684 ot 18.10.2021; Cpoxk aeiictsus mo 17.10. 2022 r. goctym: https://urait.ru/

- 000 «MBUC», koutpakt Ne 157 ot 25. 12.2020 r.; Axt ot 25.12.2020 r. Cpok
nevicteus ¢ 01.01.2021 mo 31.12.2021 r. moctym: http://dlib.eastview.com

— 000 «M1[ «I'pebennukoB», koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok aeiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctyn: http://grebennikon.ru

—  http://www.anchem.ru/literature/methods/

- http://window.edu.ru/window/catalog Eaunoe okHO qocTyna k 00pa3oBaTeibHbIM
pecypcaM. — [DIEKTPOHHBIHN pecypc]. —

—  http://www.alleng.ru./edu/chem.htm — [OnexTponHsIii pecypc].

—  http://analytec.com.ua/theory/food.html

—  http://www.textronica.com/aplicate/struktur/
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http://uisrussia.msu.ru/
http://нэб.рф/
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://e.lanbook.com/
http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/
http://www.anchem.ru/literature/methods/
http://window.edu.ru/window/catalog
http://www.alleng.ru./edu/chem.htm
http://analytec.com.ua/theory/food.html
http://www.textronica.com/aplicate/struktur/

—  http://en.edu.ru/db/search.html

VI. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJINHBI
6.1. YueOHo-1a00paTopHOE 000py/10BaHUE:

Jis MarepuanbHO-TEXHUYECKOTO 00ecreueHus] MPAKTUYECKUX 3aHATUH JUCIUIUTMHBI
UCIOJIB3YIOTCS J1abopaTopuu Kadeapbl OPraHudecko XUMHHU, JEKIIMOHHbIE ayAUTOpUU U (OHIT
OMOINOTEKH.

B neximoHHOM Kilacce yCTaHOBJIEH MYJIbTUMEAUMHBIN MPOEKTOP.

B yue6noi1 1abopaTopuu pH MoAroToBKe 0akaaaBpoB MO HAMPaBIeHUIO «OpraHuyeckas
U OuMoopraHuyeckass XMMHUsD HCIONb3YIOTCS T'a30Bble XpomaTorpadsl, crenualin3upoBaHHbIC
XMMHUYECKHE YCTAHOBKH Ul OIpPENEICHUS KAUYeCTBEHHOTO M KOJMYECTBEHHOTO COCTaBa
OPraHMYECKUX COCJUHEHHM, CHeHUANIM3UpPOBAaHHAS XHMMHUYECKas TMOCyAa, CIElUaIbHbIE
XUMHYECKHE PEaKTUBBI.

OOmwuit ¢oHA BKIIOYAET Y4eOHMKH M Yy4yeOHble MOCOOUSs, CIpaBOYHAs IUTEpaTypa,
SHIMKJIIOTICJIMH — YHUBEPCAIBHBIE M OTPACIIEBHIE, YJIEKTPOHHA 00yJaromas mporpaMma « OCHOBBI

OPraHUYECKOW XUMHM

HaumMeHoBaHMe crienMaibHbBIX
IIOMEIIEHUH ¥ TOMEIICHNH IS
CaMOCTOSTENTFHON pabOTHI

OcCHaIICHHOCTD CIIeNUATBHBIX TTOMEILCHUH
Y MIOMELICHHH TSl CAMOCTOSITEITbHON
paboThI

[lepeueHp TUIIEH3NOHHOTO
MIPOTPAMMHOTO 00eCTICUeHHIS.
PexBH3HUTHI OATBEPIKIAIOIICTO
JIOKyMEHTA

CrnenuanbHble TOMELICHHUS:
VYueOHast ayauTOpHs I
MIPOBEACHUS 3aHATUI
JIEKIIUOHHOI'O U CEMUHAPCKOI0
THUIIA, TEKYIIETO KOHTPOJLS,
IIPOMEKYTOYHOH aTTecTaluu.

Aynuropus o00pynoBaHa
CHEUATN3UPOBAaHHON y4eOHOW MeOenbo,
TEXHHYECKUMH CPEACTBAMHU 00yUCHUS,
CITy)KalluMH JUIs TIPECTABICHHS
nHGOpPMALUH OOJIBIION Ay JUTOPUH:
Hoyt6yx(AserAspirev3-5516 (AMDA10-
4600M 2300 Mrn)) (1 wryka) ¢
HEOTPaHUUYEHHBIM JIOCTYIIOM K CETH
WurepHeT, ¢ HEOrpaHMYESHHBIM JIOCTYIIOM
k cetu Unrepuet; [Ipoekrop Vivitek,
akpan ScreenVtdiaEcot- 3200*200MW
1:1, KOJTOHKH, HAOOPEI
JIEMOHCTPaMOHHOTO 000pY0BaHuUS 1
y4eOHO-HATTISAHBIX TTOCOOUHA,
o0ecreynBaroue TeMaTHIECKHIe
WIJTIOCTPAIMY, COOTBETCTBYIOIINE
paboyeii mporpaMmme AMCIUILUINHBL.

OC Windows: DreamSpark
Premium, Toroop Ne 03-016-14
or 30.10.2014

Microsoft Office:
0365ProPiusOpensStudents
ShrdSvr ALNG subs VL NL |
MthAcdmsStdnt w/Faculty
(15000 nurenswmit)

Kaspersky Endpoint Security
UIION3HECa- CTaHAapTHBIN
Russian Edition. 1500-2499
Node 1 year Educational License
Ne 1B08170221054045730177

CrienpanbHble TOMEUIEHUS:
KOMIIBIOTEPHBIN KJIaCC
(yueOHas aynuTopus) Imst
IPYIMIOBBIX U

WHTUBHY JTbHBIX
KOHCYJIBTAIHi, KypCOBOTO
MIPOSKTHPOBAHUS (BBITIOTHEHHS
KypCOBBIX paborT),
OpraHU3aIUH
CaMOCTOSATENLHOU pabOTHI, B
TOM YHCJIE, HAYIHO-
HUCCIIEIOBATEIILCKON

Ayautopust 060py0BaHa
CHenHaTu3upOBaHHON yueOHOH Mebenbio,
TEXHUYECKUMH CPEICTBAMHU O0YUYCHHUSI:
KOMIBIOTEPHI (CHCTeMHBIN 6110k AMD
Athlon 64 X2 DualCore 3600+ 1900 MI'g
(15 wrryk), Monurop LGFlatron L1742SE
(14 wrtyk), Monurop ViewSonic VG720) ¢
BO3MOJKHOCTBIO TIO/IKJIFOUSHHUS K CETH
«MHTepHeT» M 0becneyeHneM J0CTyTa B
3JIEKTPOHHYIO HH(POPMAIIOHHO-
00pa30BaTeNbHYI0 Cpey OpPraHU3alHH.

OC Windows: DreamSpark
Premium, Jorosop Ne 03-016-14
or 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL |
MthAcdmsStdnt w/Faculty
(15000 nuren3mii

Kaspersky Endpoint Security
JUTs OM3Heca- CTaHIapTHBIN
Russian Edition. 1500-2499
Node 1 year Educational License
Ne 1B08170221054045730177
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http://en.edu.ru/db/search.html

6.2. IIlporpamMHoOe obecnieyeHme:

HaumeHnoBanue Jara (Epox
Ne IIporpammHoro Koua-Bo gfﬁzgg::::; ?IJI(’)I BbIIaYH ne:c:ll::m
MPOaAYKTa JHUIEH3HU HOHBEOB&HI/HI
1. | Microsoft Office Professional Plus 12 Howmep JIvunensun | 01.12.2009 | 6eccpouno
2007 Russian Academic OPEN No Microsoft 46211164
Level I'oc.koHTpakT
Ne  03-162-09 ot
01.12.2009
2. | Microsoft® Windows® Professional 12 Howmep JIunensun | 01.12.2009 | 6eccpouno
7 Russian Upgrade Academic OPEN Microsoft 46211164
No Level Promo T'oc.KOHTpakT
Ne  03-162-09 ot
01.12.2009
3. | OpenOffice 4.1.3 VYcnosus Ycnosus VYcnoBust | GeccpouHO
mpaBooOIagaTe | WCHOJIH30BAHUS mo | mpaBooOiaz
s CCBUIKE: aTens
https://www.openoffic
e.org/licenses/PDL.ht
ml

6.3. TexHnueckue u JIeKTPOHHBbIE CPeACTBA:

Metoauyeckol  KOHIENIMEH  MperojaBaHus  MPEIyCMOTPEHO  HCIOJIb30BaHUE
TCXHUYCCKHUX U DOJCKTPOHHBIX CPCACTB 06y‘-IeHI/I$I U KOHTPOJIA 3HaHUHU CTYACHTOB!
MYJIbTHMEIMIHBIC TPE3CHTAINH, (PArMEHTHI (PUITBMOB.

VII. OBPA3OBATEJIBHBIE TEXHOJIOT' M

[Ipn peanuszanuu TporpamMmbl JaHHOW JAUCHUIUIMHBI HCIONB3YIOTCS  pa3iHyuHbIe
00pa3oBarebHbIE TEXHOJIOTUN

1. PasnoypoBHeBoe VY npernoaaBarens NOSABISETCS BO3MOKHOCTb IOMOTaTh
o0yueHue ciaboMy, yIeNaTh BHUMAaHUE CUIIBHOMY, pealIn3yeTcs
JKE€JIaHWEe CWIIbHBIX ydaluxcs ObicTpee U riy0xe
npojaBUraTtbes B o0pa3oBaHuy. CHiIbHbIE yUaliuecs
YTBEPKAAIOTCS B CBOUX CIIOCOOHOCTSIX, CJIa0ble OTyYaroT
BO3MOYKHOCTb MCIIBITBIBATh YUEOHBIN ycIieX, MOBBIIIAETCS
YpOBEHb MOTHBAITUH YUCHBSI.

2. [TpoexTHBIE METOIBI Pabora o 1aHHOI METOIUKE 1aeT BO3MOKHOCTh PAa3BUBATh
o0y4eHHSI MHAUBUIYaJIbHbIE TBOPUYECKHE CTIOCOOHOCTHU yUaIIuxcs,
0oJiee 0OCO3HAHHO MOAXOAUTDH K MPOPECCHOHATBHOMY U
COLMAIIBHOMY CaMOOIPEEICHHUIO

3. HccnenoBarenbckue JlaeT BO3MOKHOCTb YUAIIUMCSl CAMOCTOSITEIILHO MOOTHSATD
METO/Ibl B 00yUEeHUH CBOM 3HaHUS, ITyOOKO BHUKATh B MU3y4aeMylo MpodsieMy U
IpernonaraTh MyTU €e PeleHHs, YTO BaXKHO TpU
(GbOopMUPOBAHUN MUPOBO33PEHUS. DTO BAXKHO TSI
OTpeieIeHUs] MHIUBUAYAIbHOW TPACKTOPUH Pa3BUTHS
KaKJIOTO 00yJaromerocs
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4. JIeK1IIMOHHO- JlaHHas cucTema JaeT BO3MOXKHOCTh CKOHIICHTPUPOBATh
CEMHUHApPCKO-3a4eTHasl | MaTepuai B OJIOKU U IIPETOJAHOCUTD €ro KaK €MHOE LeNoe, a
cucTema KOHTPOJIb MPOBOJUTH I10 MPEIBAPUTEIBHOM MOATOTOBKE

00yJaronmxcs

o. HNudopmannonno- W3meHeHne u HeorpaHHYeHHOE 00OTrallleHUE COIEP KAHUS
KOMMYHUKAI[IOHHbIE 00pa30BaHus, UCIOIb30BAHNE UHTEIPUPOBAHHBIX KypPCOB,
TE€XHOJIOTUU nocryn B MHTEPHET.

6. Cucrema ®dopmupoBaHue NEPCOHU(PUIUPOBAHHOIO YUETa JTOCTUKEHUH
WHHOBAIIMOHHOW OLIEHKH | 00y4aromerocsi Kak MHCTPYMEHTA Mearorndeckon
«11OpTHOINO» HOJIEP>KKH COLIMAIIBHOTO CaMOOIIPE/IEeHNUs, ONIPEAEICHUS

TPAEKTOPUHU MHIMBHUIYAJIbHOTO PA3BUTHUS JIMYHOCTH

HaumeHoBaHMe TeM 3aHSITHIA C HCN0JIb30BAHNEM AKTUBHBIX ()OPM 00yUYeHHS:

Bun dopma / MeTonsl Koma-Bo
No Tema 3anaTusa P
3aHIATHA WHTEPAKTUBHOTO O0yUEHHUS JacoB
MHuorocragniiHbeIN CUHTES C
HICIOJIL30BaHUEM
1 | IIpaktukym 113 . 24
MarHuMopraHu4ecKux
COCTUHEHUN
Hroro yacos 24

VIII. OEHOYHBIE MATEPHUAJIbI JJA TEKYIIEI'O KOHTPOJIA H
MMPOMEXYTOYHOM ATTECTAIIUA

8.1. OueHOYHBbIE CPEACTBA TEKYLIEr0 KOHTPOJIsA

Komnereninm,
Ne Bun xonTpons KonTtponupyemsbie TeMbI (pa3iens) KOMIOHCHTRI
\n KOTOPBIX
KOHTPOJIHUPYIOTCS
1. Texkymuid  KOHTpPOJIb: [1K-3
2. YCTHBIH ONPOC, OTYETHI, I1K-4
PE3CHTAINN

8.2. OueHouyHbIE CpeACTBA A IPOMEKYTOYHOM aTTEeCTALIUH

IIpuMepHBIi nepedYeHb BONPOCOB U 3aJaHUH K 3a4eTy

1. 3agaum u nmpeamer kypca. Opranudeckre coeiMHeHHs MeTayuioB 1-4 rpymi.

2. OpraHvyeckWe  COCAMHCHHS  JIUTHSL. Metoapl  TIOTy4YEHMUS. Ctpoenue
JUTUHOPraHUYECKUX COCTMHEHUM B pacTBOpE.

3. Harpuitoprannueckue coequaerus. Meronbl cuaTe3a. Peaknus LlopeiruHa.

4. MarHuiiopranudeckue coeluHeHus. MeTo/1bl MoMyYeHHUs.

5. Peaxkuus I'punbspa. BausHue npupoibsl OpraHUYECKOro TaJOr€HUa, MPHUPOJIbI
pacTBOPUTEIIA HA BBIXOJ peakTuBa [ punbspa.

13



6. CrpoeHue MarHMHOPraHMIECKUX COCTMHECHHM.

7. bBopopranuueckue COEIUHEHUS.

[lonyuenne wMeTogamMu TUAPOOOPUPOBAHUS U

npsiMoro 6opupoBaHus. ATIOMUHUHOPraHnYecKue coeuHeHusl. MeTo bl HOTy4YeHHs U CBOWCTBA.

8. Karammzarops! nonumepusanuu [{urnepa-Harra.

9. Opranuueckue COEIWHEHUS HEMEPEeXOTHBIX 3JieMeHTOB 4 rpynmnbl. CHIAHOIBL,
CUJIOKCAHBI, KPEMHUHOPTAaHMYECKUE TTOTUMEPHI.

10. Opranuueckue coeauHeHus ¢Gocdopa. BakHelme THUMBI 3JIEMEHTOPTaHUYECKHUX
noaumepoB. @ocdopoprannueckue coenunenus (POC).

11. Awntuxomunscrepasnoe aeiicteue ®OC.

12. Tunet ®OC B 3aBUCUMOCTH OT KOOPAWHAIMOHHOTO YHCIA. DJIEKTPOHHOE CTPOCHUE
docdhopa B pasiMUHBIX KOOPAMHALMOHHBIX cocTostHUsAX. OOpa3oBaHue cBs3eil ¢ ydactuem d-
opOutaneii. Peakuust Burrtura.

13. PO-aktuBupoBanHoe osiepuHupoBanue. Ilomydenue u cBoiictBa @OC B BbICHIHX
KOOPJMHAIIMOHBIX COCTOSIHHSIX.

14. Merannopranuueckue COeIUHEHUS EPEXOTHBIX METAJUIOB.

15. KapOGoumier MmetauioB. [IpaBuino 3¢p(heKTHBHOTO aTOMHOTO HOMEpa.

16. IIpupoga cBsi3u B KapOOHWIAX MeETAIOB. MeTONbl TMOMy4YeHHs] U CBOMCTBA
KapOOHHIIOB METAJLIOB.

17. Kpemuuii-, ¢ocdop-, 0op,- cepacomepkaiimue IOJIUMEPbI, UX Kiaccuukamus,
METO/IbI CUHTE3a, CTPOCHHUE U CBOMCTBA.

18. KapOopaHOBbIE MOJUMEPHI.

19. MeramnoopraHuyecKie MOJIUMEpHI.

20.
21.
22.

IIporpamMa oueHMBaHUA KOHTPOJIMPYEMbIX KOMIIETeHIHIi:

CuHTe3 MOJUMEPOB, COJIEPIKALTNX G-CBA3aHHbBIC HETIEPEXOHbIEC METAJLIHI.
[Honumepsl, coneprkaliye nepexo Hble METaIbI.
KoopanHaonHbie moIuMeEpHI.

HaumenoBanu
Tema uu pasznen Kon IInanupyemslit Kpurepuii Oecz
JUCIIAIUIHHBI: HHKATOpa pe3ynbTar Hoxasatens OLICHUBAHUS TK® | 1A%
KOMITETEHI[UN
Pazpmen 1. Beemenne. | UIK mk-3.1 3HaTh: KaK 3HaeT: Kak Biageer YO
3amaun u mpeaMeT T'oroBuT TOTOBHThH TOTOBHTH MaTepHalIOM,
Kypca. 00BEKTEI 00BEKTHI 00BEKTBI MIPeCTaBICHHBI
Opraandeckue HCCIIEJOBAaHUS HCCIIEJOBAaHUS HCCIIETOBAHNS M B pazferne.
COEIMHEHNUS Bompocs! s
MeTaJuIoB 1-4 Tpymm. YCTHOTO
cobecenoBaHus.

Paznmen 2. NIK rik-4.1 YMeTh: Ywmeer: Bnageer YO
Opranudeckue OO0pabatpiBaeT | oOpabarbiBaTh | 00pabaThIBaTh | MaTepUaJIOM,
COEIMHEHUS TOJTyY€HHBIE TOJTyY€HHBIE MOJTy9eHHBIE MIpeICTaBICHHBI 5
¢docdopa. pe3yabTaThbl pe3yabTaThl pe3ynbTaThl M B paszele. A
Bakuneinuye THIIBI HCCJIeTOBAaHUMN HCCJIeTOBAHUMN HCCJIEIOBAaHUI Bormpocsr st e}
3JIEMEHTOPraHUuYecK | C c c YCTHOTO
HX MOJIMMEPOB. HCIIOIb30BAHUE | MCIIOJIL30BAHHE | HCIOJIb30BaHUE | cOOECemIOBaHMS.

M CTaHJApPTHBIX | M CTAaHAAPTHBIX | M CTaHJAPTHBIX

METOJIOB METOJIOB METOJIOB

(MeTouK) (MeTonK) (MeTouK)

WK rik-a.4 Bmaners: Braaneer: Bnaneer YO

CocraBisieT HaBBIKAMU HaBBIKAMU MaTepHuaIoM,

TIPOTOKOJIBI COCTaBJIEHUS COCTaBJICHUS MIpeICTaBICHHBI

HMCIBITAHUH, MIPOTOKOJIOB MIPOTOKOJIOB M B pasjerne.

OTYETHI O WCTBITAHUH, HUCTIBITAaHUH,
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BBIITOJTHEHHOM

OTYCTOB O

OTYECTOB O

Bormpochr mist

pa60Te 1o BBITTOJTHEHHOM BBITTOJTHEHHOM YCTHOT'O

3a/1aHHOM paborte o pabote o cobeceroBaHus.

bopme 3aJaHHOU 3a/1aHHOU

dhopme dopme
Y —yctaeii omnpoc, Ki-xommokBuym, O-otyer mo mabopartopHoit pabore, K-
KOHTpOJIbHAsA paboTa
Xapakrepuctuka OC 115 odecneyeHus: TeKylero KOHTPOJIS MO AUCHUIIIHHE
Conepxanue
Kon nnaukaropa o 2 3
KOMITCTEHITHH [Inanupyemblii pe3yJsbTat oC 3a/IaHMs /BOTIpOCca
U T.J.
WK nk-3.1 3Haer: kak rorosuth | CoOeceqoBaHue. YcTHbIE ONPOCH
I'oroBUT 0OBEKTHI 00BEKTHI UCCIIEAOBAHUS Joknaast
Hccaea0BaHus [Ipe3entanuu
KosnokBuym

WK nx-a1 Ymeer: oOpabareiBaTth | CobecenoBanue. | YCTHBIE OIPOCHI
O6pabatbiBaet MOJIy4YeHHBbIE  pe3yabTaThl | Jlokiaabt
MOJTyYEHHbBIE UCCIIe10BaHU I ¢ | [Ipezenrauuu
pe3yIbTaThI HCIIOJIb30BaHUEM Komnoxsuym
ucciaea0BaHuM ¢ CTaHJAPTHBIX METO/IOB
HCIIOJIb30BAaHUEM (MeToauK)
CTaHAApTHBIX METOJI0B
(MeTouK)
WJIK nk-44 CoctaBnser | Baageer: naBeikaMu | CobeceqoBaHue. YCTHBIE ONIPOCHI
MIPOTOKOJIBI COCTaBJICHUSI TIPOTOKOJOB | JloKitambt
WCIIBITAHUM, OTYETHI O | UCTIBITAHUK, OT4YeTOB O | [Ipe3eHTanmu
BBITIOJTHEHHOMU padoTe BbINIOJTHEHHON pabote mo | KomiokBuym
110 33JJaHHOH popme 3aJjaHHOM hopme

3aueT BBICTABISAETCS CTYJEHTY, €CIU: MaTepual YCBOEH B IOJHOM 0OBbEME, OTBETUI HA
BONPOCHl TEKYLIEro KOHTPOJIS, CTYIEHT BiajeeT HEOoOXOAWMBIMH YMEHHSIMHM U HaBbIKaMH,

BBITIOJTHEHBI 3aJJaHUs 110 CAMOCTOATEIbHON padoTe.

Hezauer CTaBUTCs, €CJIIM B YCBOCHUUN MaT€puajlia UMCIOTCA HpO6€J’II>II OTACIIBHBIC YMCHUA
HEOAOCTATOYHO YCTOﬁqHBBI, OCHOBHOC COJICpPKAHUC MaTCpUalla HC YCBOCHO, HC IIOJIHOCTBIO

BBITIOJIHEHBI J1a00paTOpHBIE padOTHI U HE MPEICTABIIEHBI OTYETHI 1O JTa0OpPaTOPHBIM paboTam

Pa3paborunkmn:

Ao it

npodeccop

Pozennseiir 1.b.

(noonucw)

Py
1

_I//ri’g:j_._-—'r_-r-

(3aHuMaemas O0IHCHOCMY)

JOIICHT

(uHuyuansl, pamunus)

Poxuna E.®.

(noonucw)

[IporpamMma coctaBneHa B coorBercTBUM ¢ TpeboBanusimu PI'OC BO u yuerom

(3aHumaemas OOIHCHOCMY)

pexomennanuii IT0OIT no HanpaBIeHUIO TOATOTOBKHU.
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[Iporpamma paccMoTpeHa Ha 3aceTaHWM KaeApbl TEOPETHUYECKOM W TPHUKIIATHON
OpI‘aHI/I‘IeCKOf/'I XWMHUHU U ITOJIUMEPU3ATUOHHBIX IIPOLICCCOB

[Tporoxon Ne 09 ot «02» urons 2023 r.
3aB. xadenpoi {/67,;1 bus) Onenbmreiin O.A.
A

Hacmoswas npoepavmma, me mooicem Ovimb 60cnpoussedena HU 6 Kaxol ¢hopme 6e3
nPeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadomyuxa npocpammol
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