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ITporpamma nquciuIuIMHb "nemeHToopranuueckue noaumepst'; 04.04.01 "Xumua".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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ITporpamma nquciuIuIMHb "nemeHToopranuueckue noaumepst'; 04.04.01 "Xumua".

IIporpamMmy auCHUTIUTMHEL pa3padoTaii(a)(un): goreHT, K.H. [lasiermuaa H.B. (Kadenpa BHICOKOMONEKYIISIPHBIX U
3JIeMEHTOOPraHMUYEeCKUX coeArHeHnH, XuMmudyeckuil uHCTUTYT M. A.M. Bytneposa), NVDavletshina@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB COBPEMEHHON XUMUHU U

CMEXKHBIX HayK MPHU PELIeHUH MPoQeCcCHOHATbHBIX 3a1a4

[K-2 CriocoOeH IpYMEHSITh TPUOOPETEHHbIE HABBIKK IIPOBEJEHHS XUMITUECKOTO SKCIIEPUMEHTa,
OCHOBHBIE CHHTETUIECKHE Y aHAUTUTHYECKHE METO bl TIOJIyYEHHsI 1 NCCIIE/IOBAHNST XUMUIECKHX
BEIIECTB 1 PEaKLMii MPH PeIIeHNH TPO(ECCHOHATBHBIX 3a/1a4

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):

HoyokeH 3HATh:

- IMETh MOHATHE 00 JIEMEHTOOPraHUYECKUX MOHOMEpaX U MOJMMEpPaXx, M UX METOJaX CHHTE3a.

- UIMEeTh TIOHSTHE 00 CrocoOax 0OPa30BaHKS BEICOKOMOJIEKYISIPHBIX BEIECTB

- 0 IPUKJIATHOM 3HaueHUH U cepe MPUMEHEHHS JIEMEHTOOPraHUYECKUX MOJIMMEPHBIX MaTepUaioB

JloKeH yMeTh:

- MICXOAs U3 CTPYKTYPbl MOHOMEpA MPEIIOI0KUTh BO3MOXKHbIE €ro CHOCOOB! CMHTE3a M HEOOXOOUMBIE [JIs1 TOrO MCXOAHbIE
peareHThl

- MIPEe/NoJarath U3MeHEHNEe XUMUIECKUX U HEKOTOPBIX (PU3MUECKUX CBOWCTB MOJMMEpA PU U3MEHEHUH €r0 CTPYKTYPHBIX
0coOeHHOCTEN

- pelarh 3aJa4y M0 pacyeTy CpeJHEUNCIOBOM U CPeJHEMACCOBOI MOJIEKY/ISIPHON Macc MoJmMepa

JloyKeH BiageTh:

- METOJaMH MCCIIEIOBaHUS CTPYKTYPBI 9JIEMEHTOOPIraHUYECKUX MOJIMMEPOB U 00pa3yoLIMX UX MOHOMEPOB

- 3HAHUSIMH B OPTaHUYECKOil, HEOPraHMUYECKOH U 3JIEMEHTOOPTraHNYEeCKOW XUMUU

- HaBBIKaMH PabOTHl B XMMHUYECKOH 1Ja00paTOpUK M HaBBIKAMH CAMOCTOSITEIbHOTO TUIAHMPOBAHMSI SKCIIEPUMEHTA
- TeXHUKOM 6e3omacHocTy 1pu padore ¢ JIBXK, ['’K 1 onacHbIMU XUMIYECKUMH COEANHEHHUSIMU.

JIOJ'DKCH AEMOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

MOJYYUTb HOBBIC 3HAHWA B 00J1aCTH XUMHH 9JIEMEHTOOPIraHNUYCCKUX IMOJIMMEPOB, IPUMCHATD ITOJYUYCHHBIC 3HAHWA Ha
MPAKTUKE, COCTABJIATb HAYYHBIC pe(bepaTLI 10 TEMaM XUMUH

3JIEMEHTOOPTaHUYECKUX MOJIMMEPOB U IPAMOTHO M3JIaraTh MX Ha 'XUMUYECKOM' SI3BIKE, PEIaTh Pa3IMUYHbIE 3a/1a4H 110
OTpe/IEIEHUIO CTPYKTYPhI 1 MOJIEKYJISIPHON MACChl MOJTMMEDA.

2. Mecro guctnmmasl (MoayJist) B ctpykrype OIIOII BO

HannHast qucrmruiHa (MOIyib) BKModeHa B pasaen "B1.B.JIB.05.02 Jucturumast (Momyim)" OCHOBHOM MpodecCHOHATEHON
oOpazoBaresnbHON Tporpammsl 04.04.01 "Xumus (Opranmueckast, 3;1eMEHTOOPraHWYecKas 1 MEAMIMHCKAs XUMus)" 1
OTHOCHTCS K JUCLMIUTHAM 1o BbiGopy yactu OITOIT BO, ¢opmupyeMoii yuacTHUKAMU 00pa30BaTEIbHBIX OTHOIICHHUH.

OcBauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O6'beM qUCHHMILIHHBI (MOYJIsI) B 32a4€THBIX € JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€HHbIX Ha
KOHTAKTHYIO padoTy 00y4awImuxcsa ¢ npemnogasareemM (10 BHAAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYIO
patoTy 00y4yaromuxcs

O01mas TpyJOeMKOCTb AUCHUILIMHBI COCTABIISIET 5 3a4eTHbIX (bie) enuuui(bl) Ha 180 vyaca(oB).

KonrakTtHas padora - 37 yaca(oB), B TOM UFCIIe JIEKITUK - 16 Jaca(oB), mpakTudeckue 3aHATUsA - 20 Jaca(oB), JabopaTopHbIe
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEIFHOM padoTHl - 1 "yaca(oB).
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CamocrositenbHas padota - 89 vyaca(oB).
Kontpons (3auér / 3x3amen) - 54 daca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJISI IMCIUIUTHHBL: K3aMeH B 3 ceMecTpe.

4. Copep:xanne qUCIHILIMHBI (MOIYJIsI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IEeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB 1 BH/I0OB yU4eOHBIX 3aHATHH

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHONH PAa6OThHI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYA0EMKOCTH (B Yacax) CcTOS-
N Pazeant qucnumimnne / Ce- lexmun,Texmmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKue | Yyeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BansaTus,| B 3J. [padoThl,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
1. Tema 1. Opranuueckyie NoIMMepsl © MOHOMEDHI: 3 2 0 2 0 0 0 10
oOI1IMe MpeCcTaBlICHUS
2 Tema 2. MeTtopl NOTy4YEHUs 3 2 0 2 0 0 0 14
9JIEMEHTOOPTaHIMUYECKHX MTOJIMMEPOB
3 Tema 3. PU3UKO-XUMUYECKIE CBOMCTBA MOJMMEPOB 3 2 0 2 0 0 0 10
4. |Tema 4. BopopraHuyecKkue MoJIMMepbl 3 2 0 2 0 0 0 8
5 Tema 5. KpeMHMiiopraHuyeckye moJmMephl 3 2 0 4 0 0 0 20
6. Tema 6. PochopopraHnyecKre HoIMMEpPbI 3 > 0 4 0 0 0 10
7. [Tema 7. Cepooprannyeckue moJuMepst 3 2 0 2 0 0 0 8
g Tema 8. MerajutoopraHuyecke u 3 2 0 2 0 0 0 9
9JIEMEHTOOPTaHIMUECKIE TIOTUMEPHI
Toro 16 0 20 0 0 0 89

4.2 Coaep:kaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. Oprannyeckue nNoJMMepbl H MOHOMEPBI: 00IIHE NPe CTABJIEHUSI

Hcropust pa3BuTHs 00J1aCTH 3JIEMEHTOOPraHNYecKuX nonuMepoB. Knaccndukaimmy nonumMepoB. OcOOEHHOCTH CTPOESHHUS.
I'omouienHbIe 1 reTepoLenHbIe MOMMMEpBL. Pa3BeTBIIEHHBIE U ceTUaThle MoaUMepbl. Pasmepsl Makpomosnekyi. Mccnenosanue
CTPYKTYPBHI MOJIMMEPOB: METO/IbI MUK POCKOITH, PEHTT€HOCTPYKTYPHBII aHAIN3, 3JIEKTPOHOr pacusi, HeTpOHOTrpadusl.

Tema 2. MeToAbl HOJy4YeHHs J1€MEHTOOPraHnyecKIX MoJuMepoB

OCHOBHbIE METO/IbI MOJTyYEHHSI IEMEHTOOPTaHNYECKHUX TTOJIMMEPOB: MOJMMEPHU3ALI, OJIUKOHIEHCAL, MOAN(UKALKS
OCTOBa MOJIEKYJIbI, cAMOCOOpKa (caMoopranusanusi). PaBHoBecHas1, HepaBHOBECHAS M TpeXMEpHas IOJMKOH/ICH AL,
PagukanbHas 1 nOHHAsS moMMepr3anys (KaTnoHHas u annoHHas). ComommMepm3anust. Karammzatoper Lurnepa-Hatra.

Tema 3. Pu3uK0-XHMIYECKHE CBOHCTBA MOJNMEPOB

INousTre crenenn nonmMepu3anuy. TUITB IMHEHHBIX N30MEPOB TOJIMMEPOB: CHHAUOTAKTUYECKHE, aTAKTHYECKHUE,
n3oTakTH4eckue. Penakcarysa. MexaHn4eckre 1 3JeKTpUIecKre CBOMCTBa nomMepoB. CTapeHne U AeCTPYKLHS MOJMMEPOB.
MonekyJsipHasi Macca MoJMMEPOB M CIIOcoOH! ee orpenesenus. [Inactuduxaropsl. Hanbonee BaxkHble MOJTMMEPDI
CHHTETUYECKOr0 ¥ MPUPOJHOTO MPOUCXOKACHUS.

Tema 4. Bopoprannueckne noJmMepbI

Croco0bl MOTy4YeHUs1 OCHOBHBIX IIpeACTaBUTeNel Kiacca. [IomMOopoHOBbIe KUCIOTHI: CBOMCTBA M IpUMeHeHue. [lommeps co
cBs13pi0 B-N: ocobeHHOCTH cTpoeHus u cBoricTBa. [lonurereporukiibl. Bopcopepxkaiye mondeH3nmuia3osbsl. KapoopaHsi:
cuHTe3 U coiicTBa. [lomkapdopan6opasodsl. KpeMHuopranuueckie kKapoopaHsl: CTPYKTypa U IpUMEHEHHeE.

Tema 5. Kpemaniioprann4eckue moJnmMepbl

KHaCCI/I(i)I/IKaL[I/IH MOJIMMEPOB Ha OCHOBE KPEMHU A TOJIMOPIraHOCUJIAHBI, ITOJIMOPIraHOCHUJIOKCAHbI, IMMOJIMCUITAJIKWIICHDI,
NOJIMCUIJIOKCHUAJTIKHUJICHBI, ITOJTMOPTraHOMETA/UICUIIOKCAHBI U IMTOJIMMEPBI, COAEPKAIINC KpCMHI/Iﬁ B OOKOBOI1 prHHe.CHOCO6LI
NOJIy4Y€HHU A erMHHﬁOpFaHH‘ICCKHX MOJIMMEPOB U UX cBoricTBa. CeTyarble MOJIMCUIOKCAHBI. HOJII/I,I[I/IMCTI/IHCI/II[OKcaH.
HO)II/IOPI‘EIHOOIIOBOCI/IJ'IOKC&HLI.

Tema 6. Poccopoprannyeckue nNoJauMepbl

3AE
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Homenknarypa ¢ocdopoprannyeckux coequHenuid. [loarmeps HenpenebHbIX 3(hupoB (pocOpHBIX KUCIOT: CIIOCOOBI
nostyueHus1 ¥ cBoiictBa. [TonumMepsl Ha OCHOBE aMUIOB U aMu109¢upoB KUcIoT docdopa. [TonudochuHokcuap.
IomBunmndochunats! u nomusrHWIpochaTsl. ITomupochonarsr 1 nomdgocdatsl. Ilonumepst co casbio P-O-C. ITommepsl,
cogepxane ¢ocdop B rnapoit uenu. [onmupochoHHUTPUITATOTEHUIBL.

Tema 7. Cepooprannyeckue moJuMepbl

[IpocThie moanTHO3(UPHL: CBOICTBa 1 criocods! nostyuenus. [Tonucybduapt: cBoiicTBa 11 nprMeHeHne. CriocoObl CHHTE3a
CJIO)KHBIX OJMTHO3(UPOB: MOJIMKOHAEH AN, TlepeaTeprudrKanysi, IOJMKOHIEHC AW, PEaKIIMK PHCOeIUHEHNSI.
Iomucynbgonsl: cIocoObl MOTy4YeHUs, 3aBUCUMOCTb CBOICTB OT IPUPO/bl YIJIEBOJOPOAHOr0 panukaia. [lonuapuicynsghoHsl.

Tema 8. METaJIJIOOPI‘aHH‘IeCKl/le U JIEMECHTOOPraHNYI€eCKHE MOJUMEPDI

TuTaHOpraHuYecKe MOJUMEPBL:ITPUMEPBI COEJUHEHUN U TPUMEHEHHEe. AJIIOMOOPraHuYeCKHe MOJUMEpHI.
MBblbSIKOPraHuYecKue MoJuMephl (ApCMHMETaHOBbIE M apcuHapoMaThueckue). PTopopraHnyeckue noJuMepsl.
I'epmanuiiopranuyeckue nonumepsl. [lomopranodepponenst. [MomudeponeHaunonutput. Ioauxennarsl -
MOJIMKJICIITHEBUIHBIE MTOJIMMEpPHL. KoopanHallMoOHHbIE TIOJIMMEpHI.

5. IlepedyeHb y4eOHO-METOAUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommxcs mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJaloMXCcsl BBITIOJIHSIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenpHas padoTa MoIpasensieTcst Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CamocTosiTeNibHAs paboTa 00yYaIoMXCsl BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOU PaboTHL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl O0YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
U CIIPAaBOYHYIO JINTEPATYPY, BHIIIOJIHSIOT 3aJIaHKsI, HAIIPaBJICHHbIe Ha 3aKperUICHUE 3HAHUIA U OTPaOOTKY YMEHUI U HABHIKOB,
TOTOBSITCS K TEKYIIEMY Y IIPOMEKYTOUHOMY KOHTPOJIIO MO JUCHUIUIMHE.

OpraHu3alysi cCaMOCTOSITETIbHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNA 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
o0pa3oBaHus - porpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkucTpaTyphl (YTBEpKIEH IIPUKa30M
MuHuCcTEpCTBA HAYKH U BhIcIiero oopasosanus Poccuiickori ®enepanuu ot 6 anpenst 2021 roga Ne245)

IMucemo MunuctepcerBa odpasoBanust Poccuiickonn enepanmy Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI PabOTHI CTYAEHTOB BBICIIUX yY4eOHBIX 3aBe/ICHII "

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOro 0opazoBanus "Kazanckuii (IIpuBomkckuii) heiepaibHbId YHUBEPCUTET "

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBomkckoro) denepaisHOro yHUBEpCUTETA

6. ®OoH/ OLIEHOYHDBIX CPe/ICTB M0 JUCIUILIHHE (MOIYJII0)

®DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTI0) BKIIIOYAET OLIEHOYHBbIE MaTepHAaJIbl, HAITPABJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIHI, B TOM YHCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallH.

B (oHE O1IEHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH TIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 UCLIUILTMHE (MOJYJI0);

- KpUTEpUHU OLIEHUBaHUs c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHHILTAHE (MOIYJIO);

- OINMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS /151 KaXKJI0TO OLIEHOUHOTO CPEACTBA;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYadA TpeGOBaHI/IH, MPEeAbABIIAEMBIC K HCﬁCTBHHM O6y‘-laIOIJII/IXC${, AEMOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIO).

7. IlepedeHnb JUATEPATYPbI, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe IUCIMIUTMHBL (MOJIYJIs) MPEAIoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOoH nTeparypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 JBYX BapHaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroopos ¢
MIPaBOOOIAJATEISIMU;

SAEKTPOHHBH
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- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaronuecs moyJyanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJIb30BaHUsI HaydHO! OMOIMOTEKON.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOHT
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOTO U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIUIsApa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOIA M OTIOJHUTENIBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUS JUCIAIUIMHBL (MOJLYJIS), HAXOIUTCS
B [Ipunoxenun 2 k paboueii nmporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBIICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTeIAMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

Kypnan ycriexu xumud - https://www.uspkhim.ru/ukh_frm.phtml?jrnid=rc&page=search
HoBoctu xuMmudeckoii Hayku - http://www.chemport.ru/newsarchive.shtml

SHIMKIIONEANS TI0 METAIOOPTAaHNIECKON XUMHUH -
http://www.freebookcentre.net/Chemistry/OrganoMetallic-Chemistry-Books.html

9. MeToaundyecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHLI (MOXyJIsI)

Bujg paéot MeToanuecKkne peKoMeH amun

JeKLMH 1.B X0z1e TeKMOHHBIX 3aHATHI HEOOXOAMMO KOHCIIEKTHPOBAaHUE YUeOHOr0 MaTepuala.

2.00pamath BHUIMaHHe Ha KaTeropuu, (GOpMYJIMPOBKH, PACKPHIBAIOIIME COiepKaHHUE TeM, Hay4HbIE BBIBOJBI 1
MPaKTUYECKHE PEKOMEHAALUH.

3. JKenateabHO OCTaBUTH B pabOYMX KOHCIIEKTaX MOJIsl, HA KOTOPBIX Ae/IaTh IIOMETKH U3 PEKOMEHI0BAaHHOM
JIMTEpaTypsl, JOTOIHSIOINE MAaTepHall IPOCIYIIAHHON JIEKLMH.

4. 3ajaBath IpenoJaBaTellio yTOUHSIONME BOIPOCH C LETbI0 YSICHEHUS TEOPETHIECKUX MOJTOKEHHUH, pa3pelleH s
CIIOPHBIX CUTYaIlUH.

MpakTUYeckue | MeToanyeckue peKOMeHJAMU K KOHCIIEKTUPOBAHUIO HAYYHOTO U yueOHO-MeToquYecKoro Mmarepuana. [lpu
3aHATUSA MOATOTOBKE KOHCIIEKTA CTYAEHTY HEOOXOAUMO:

1. Ompesenuts Leab paboThL.

2. O3HaKOMUTCSI C MAaTePHAJIOM, MTOJTHOCTHIO MPOYUTAB €0 TEKCT.

3. CocTraBuTh IIaH, COOTHOCS €r0 C 33JJaHHON TeMOH U IIeJIbI0 PadOThI.

4. OnpeeUTh YaCcTH TEKCTa, COOTHOCSIIUECS C IyHKTAMM TUIAHA, ¥ BBIICTUTH UX.

5. 3aKOHCIEKTHPOBATh MaTepyall B COOTBETCTBUM C ITyHKTAMH TUIaHA.

6. OkoHYaTeIbHO O(POPMUTH KOHCIIEKT (B MUCbMEHHOM UJIM JIEKTPOHHOM BUJIE) C YKa3aHUEM CChLJIOK Ha

UCIIOJb3yeMYI0 JIuTepatypy, opopmieHHbx mo OCTy

CaMoCTOSI- B xone camocTosTeNbHOM padoThl HEOOXOIMMO M3y4YUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMHUTBCS C
TeJIbHasl padoTa | JOIOJHUTEIIbHON JIMTEPATy PO, HOBBIMH ITyOJIMKALMAMY B MIEPHOJMIECKUX M3IAHUSAX: Ky pHAIAX, Ta3eTax v T.1.
ITpu 3TOM ydecTb peKOMeHIAMH NpenojaBaTesis 1 TpeGoBaHus y4eOHoI mporpaMmel. [IpogymaTs puMepst ¢
LEeJIbI0 00ECIIeYeH s TECHOM CBSI3HM M3y4aeMO TEOPHH C PeasIbHOM KHU3HBIO.

9K3aMeH JJ1s TOATOTOBKM K OTBETaM Ha 9K3aMEHAIIMOHHBIE BOIIPOCH CYIIATENHN JAO0JKHBI UCTIOIBb30BaTh HE TOJIBKO Kype
JICKIIMA ¥ OCHOBHYIO JIMTEPATYPY, HO U JOMOJHUTEILHYIO JIUTEPATYPY U1 BHIPAOOTKYM YMEHHUSI ]aBaTh
pa3BepHYThIC OTBETHI Ha TIOCTaBJIEHHBIE BONPOCH. OTBETH HA TEOPETUIECKUE BOIPOCHI JOIKHBI OBITh IAHBI B
COOTBETCTBUHU € (DOPMYJIMPOBKOM BOIPOCA U COJEPXKATh HE TOJBKO U3YUEHHbIN TEOPETUYECKUI MaTepral, HO U
coOCTBEHHOE MOoHMMaHue poodJieMsl. [10AroToBKy K 5K3aMeHy I0 AUCHUIUIMHE HEOOXOIMMO HayaTh C
popabOTKKU OCHOBHBIX BOIPOCOB, CITUCOK KOTOPBIX MPUBEJCH B pabouei MporpaMmme JUCIUILIAHBIL.

10. ITepeyens nH(OPMAIMOHHBIX TEXHOJIOTHI, HCHOJb3YeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
N0 JUCIMILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIIPABOYHBIX
cucreM (IpH HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOIb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 TUCHUIITIHE
(MOZyJTI0), BKITIOYAS MTepedeHb MPOrpaMMHOr0 0OecieUeH!s 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, ITPEICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTDIAHBL (MOIYJIS).

3AE
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11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0 MO /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHAILINHE (MOIYJII0)

MaTCpI/IEUII)HO-TeXHI/I‘ICCKOC obecrieueHre 06pa30BaTCHbHOF0 nmponecca 1no AMCuuIinHe (MOIly)HO) BKJIIOYAET B ce0s cilenymomue
KOMIIOHCHTHI:

[NomemeHust 1151 CaMOCTOSITEILHOM paboThl 00Y4AIOIIMXCsl, YKOMILIEKTOBAaHHBIE CIIEIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHuUsI K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00pa3oBarebHylo cpeny KOV.

V4e6Hble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeIblo (CTOJIbI
U CTYJIbS1).

KomrbloTep 1 IpUHTEp AJIs pacievyaTKy pa3JaTouyHbIX MaTepUasioB.

MynabTumMeauiiHas ayAUTOPUSL.

12. CpelICTBa ajantanvm npenoaaBaHud JUCHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HNHBAJHUIA0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOHI/IMOCTI/I B O6paBOBaTeHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06.]'[61"‘{21101]_[1/16
BOCIIpUsTUC HH(bOpMaHHH 06y‘-[aIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3[]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE /17151 Pa3IMYHBIX MOJIb30BATECH;

- CO3JaHMUEC KOHTCHTA, KOTOprf/JI MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX UJIK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/IIjI 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CJIyXa MOJTy4aid MH(OOPMALMIO BU3YAIbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOSHHS HABBIKOB U YMEHHH, (POpMHUPYEMBIX
JMCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHI;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa30oBaTeIbHBIX TEXHOJIOIMH IS Tlepeiau MHOPMAaLMH, OpPraHu3aLy pa3InyHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHON paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJTb30BAHBI TSI TPOBEACHN ST BUPTYAJIbHBIX JIEKIIMI C BO3MOXHOCTBIO B3aMOJEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaboOT, MPOBEEHUS TPEHHHIOB,
OpraHM3aLK KOJUIEKTUBHON paboTHI;

- IPUMEHEHHE IUCTaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH Il OpraHu3auyy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTpOJIS;

- YBEJIMYEHUE MTPOAOJIKUTEIIbHOCTHA CIaYn 06y‘IaIOH.II/IMC5I HMHBAJIMOM WUJIA JIMIIOM C OI'PaHUYECHHBIMUA BO3MOKHOCTAMHU 310POBbA
(bOpM HpOMC)I(yTO‘{HOﬁ aTTECTAllMU 110 OTHOLICHHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYU:

- IPOOOJIKMUTEIIBHOCTU Caun 3a4€Ta WM IK3aMeHa, IMPpOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Oonee yem Ha 90 MUHYT;

- MPOOJDKUTEIBHOCTY TIOATOTOBKHM 00yYAIOIIEerocst K OTBETY Ha 3a4€Te WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYypPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBuM ¢ TpedoBaHusiMu PI'OC BO u yueOHbiM 1uianoM 1o Harpasienuio 04.04.01 "Xumus" u
Maructepckoit mporpamme "Opranndeckas, 3JIeMEHTOOPTaHNIeCKast ¥ MEAUIIMHCKAS XUMHUS .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.05.02 9aemenmoopeanuueckue noaumepol

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocuis noaroroBku: OpraHnyeckas, SJeMEHTOOPraHNYecKas U MeIUIMHCKAs XUMHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1. Peytos, O. A. Oprannueckast Xumus : y4eOHUK : B 4 yacTsx / O. A. Peyros, A. JI. Kypn, K. I1. Byrun. - 7-e nza. - Mocksa :
Jlaboparopwus 3Hanui, [6. r.]. - Hacts 1 - 2017. - 570 c. - ISBN 978-5-00101-506-2. - Teker : anexkTpoHHsIi // Jlanb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.Janbook.com/book/94167 (nata obpawmenus: 10.03.2020). - Pexxum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. Dmpmenopoiix, K. Merannoopranndeckas xumus : yuedbHoe nocodue / K. DnpineHopoiix ; nepeBoa ¢ Hemenkoro 0. @.
OnpyHeHko, [I. C. IlepekanuHa. - 3-e u3a. - Mocksa : Jlabopatopus 3HaHuii, 2017. - 749 c. - ISBN 978-5-00101-504-8. -
Texcr : anexkTpoHHbIH // JlaHb : 21eKTpoHHO-OnOIMoTeuHas cucrema. - URL: https://e.lanbook.com/book/94112 (mata
obpamenusi: 10.03.2020). - Pexxum noctyna: uist aBTOPU3. TOJIb30BATENEH.

3. Cemuukos, 0. [I. Beenenue B xumuio noanmMepoB : yueoHoe mocoodwue / 10. 1. Cemunkos, C. @. Kwmbnos, C. [1. 3aiines. -
2-e u3n., crep. - Cankr-IlerepOypr : Jlanp, 2014. - 224 c. - ISBN 978-5-8114-1325-6. - Tekcr : anekTpoHHbIi // JlaHb :
3NIEKTPOHHO-OubIoTeyHas cucrema. - URL: https://e. Janbook.com/book/4036 (nata obpamienust: 10.03.2020) - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

JomnoJHUTEILHAS IUTEpATypa:

1. PeytoB, O. A. Opranndeckast Xxumusl : yueOHuK : B 4 yactsix / O. A. Peyros, A. JI. Kyp, K. I1. Bytun. - 4-¢, u3z. - Mocksa :
Jlaboparopus 3HaHwmiA, [6. 1.]. - Yacts 4 - 2016. - 729 c. - ISBN 978-5-00101-410-2. - Tekcr : 31eKTpoHHbIH // JIaHsb :
3JIeKTPOHHO-OMOIMoTeuHast cucrtema. - URL: https://e.Jlanbook.com/book/84139 (nata obpamienust: 10.03.2020). - Pexum
JOCTYyIa: 1JIsl aBTOPU3. TOJIb30BaTENeH.

2. HanoGuotexHonoruu : yuebHoe rmocodue / A. M. Abaryposa, [I. B. Barpos, A. A. Baitxymanos, A. I1. BoHapies ; mof
penakiweit A. b. Pybuna. - 4-e 3. - Mocksa : Jlaboparopus 3nanuit, 2020. - 403 c. - ISBN 978-5-00101-728-8. - Tekcer :
3K TPOHHBIH // JIaHb : 351eKTpoHHO-OubMoTevHas cucrema. - URL: https://e.lanbook.com/book/135508 (nata oGpaienusi:
10.03.2020). - Pexxum goctymna: ajist aBTOpHU3. TOJIb30BaTeNeH.

3. Knenun, B. W. BeicokomorekyJisipHbie coeunenus : yueonuk / B. U. Knenun, U. B. ®enycenko. - 2-e u3ga., ucnp. -
Cankr-IlerepOypr : Jlanb, 2013. - 512 c. - ISBN 978-5-8114-1473-4. - Tekcr : anektpoHHsiii // Jlanb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/5842 (nata oopamenus: 10.03.2020). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. NOJIb30BaTENIEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.05.02 9aemenmoopeanuueckue noaumepol

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocpuis noaroroBku: OpraHnveckas, SJeMEHTOOPraHNYecKas U MeIUIMHCKAs XUMHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows
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