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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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IIporpaMmy AUCIMIUTHHEL pa3padoTai(a)(u): goreHT, K.H. [Jasrermmn P.P. (Kadenpa BHICOKOMOJEKYISIPHBIX H
3JIeMEHTOOPraHNUYEeCKUX coeiHeHni, XuMudyeckuil ”HCTUTYT UM. A.M. Bytieposa), RustRDavletshin@kpfu.ru ; foueHr, k.H.
Hasnermuna H.B. (Kagenpa BbICOKOMOJEKYIAPHBIX U 3JIEMEHTOOPTaHUYECKUX COEIMHEHNH, XUMUYECKUIl UHCTUTYT M. A .M.
Bytneposa), NVDavletshina@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIU npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUYECKUX OCHOB (hyH/IaMEHTAIbHBIX
[pas3esIoB XMMHU MPU PellieHNH MPOeCCHOHANBHBIX 32124

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

- O6HII/I€ NpeaACTaBJICHUS O HAHOMATEpUAJIAX, OTIIMYMA HAHOPA3ZMEPHbBIX YaCTUIL] BEIECTBA OT ATOMHOM U KOMITAKTHOM
(I)OpMI)I BE€IIECTBA, 00 OCHOBHBIX NpUHIMAIIAX IMOJYYCHUA U METOAAX UCCIIEAOBAHNA HAHOMATEPUAIIOB TEXHUYECKOI'O U
IPpUPOAHOTO MPOUCXOKIACHHUA.

- IIPUHIIAITBL CTPOSHHUS U IBHKYIIME CHJIBI OOPa30BaHKs JIEMEHTOOPraHUIECKUX MOHOMEPOB, X METO/IAX CHHTE3a U
CIOCOOHOCTY 0OPA30BBIBATH TOMO- M T€TEPOLIEITHbIE MTOJUMEPHI.

- TEOPETUIECKUE 3HAHUS O CIIOCOOHOCTH 3JIEMEHTOB 06pa30B]>IBaTI) TOMOLICTIHBIE U T€TECPOLICTIHBIC 2JIEMEHTOOPIraHNUYCCKUE
NOJIMMEPHI, 00 0COOEHHOCTAX UX CHHTE3A U CHCHI/I(I)I/I‘-ICCKI/IX CBOMCTBAaX.

- CIOMOOBI CHHTE3a ¥ ONPe/IeIICH ST CBOMCTB OCHOBHBIX TUIIOB 3JIEMEHTOOPTaHMYECKMX MOHOMEPOB U ITOJMMEPOB, yMETh
COOTHOCHUTH CTPYKTYPY MOHOMEpA CO CTPYKTYPOii FeHETUYECKH POJCTBEHHOTO €My IIOJIMMepa U CBOMCTBAMH
BBICOKOMOJIEKYJISIPHOTO COSANHEHHSI.

JloKeH yMeTh:

- OIpefiesATh (DAKTOPBl, OTBETCTBEHHBIE 3@ CBOMCTBA 3JIEMEHTOOPTaHMUECKUX MTOJUMEPOB U HAHOCTPYKTYP.

- AHAJIM3UPOBATH OCOOEHHOCTH XUMUYECKUX U (1)I/I3I/I'~I€CKI/IX MMPOLECCOB IMMPU CUHTE3€ HAHOPA3MEPHBIX
9JIEMEHTOOPraHNYECKUX CUCTEM.

- UCTIOJIb30BaTh HOBEWIIINE KOHIIENIIMK CTPOCHHSI U PEaKIIMOHHOM CIIOCOOHOCTY CUHTE3UPYEMBbIX COSIMHEHU 1S
YIpaBJeHUS UX PEaKkIMsAMU U MPEeIBUICHUS CHHTETHUECKOTO pe3ybTara.

JloyKeH BiageTh:
- METOJaMH aHaJIM3a CTPOEHHUS M PEaKLIMOHHOMN CIIOCOOHOCTH JIEeMEHTOOPTaHNYEeCKMX COSAMHEHUI ¥ HAHOPa3MEpPHbIX
CTPYKTYP.

- METOJAaMH1 UHTEPIPETAIUN SKCIIEPUMEHTAJIbHBIX PE3YJIbTATOB JId YCTAHOBJICHUA MEXaHU3MOB peaKHHﬁ, 3HAaHUAMU B
CMEXHBIX 00JIACTSIX XUMUH - OpFaHH‘{CCKOﬁ, HeOpFaHH‘-IeCKOfI, cpapMaueBTqucxoﬁ.

- OCHOBaMH (pM3MYECKUX METOJOB MCCIIEA0BAHUS CTPYKTYPhl MOJIEKYJ M MX PEaKLIHH.

- HaBbIKaM¥1 CaMOCTOATEJIbHOI'O IIJIAaHUPOBAHU S HCCIIeIOBAaHUH TI0 CHUHTE3Y KOHKPETHBIX HAHOPA3MEPHLIX CUCTEM U
pa36I/IpaTbCH B CBOMCTBAaX COEJIMHEHUH C KOTOPbIMU HCO6XOHI/IMO pa6OTaTb.

- TEXHUKOMW 0€30IacHOCTY NpH paboTe ¢ ONACHBIMU BEIECTBAMU U OBITh AKKYPATHBIM IIPU paboTe C HUMH.
JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

- IPUMEHATD MNOJIYUYCHHBIC 3HAaHWA HAa IIPAKTUKE, U3JlIaraTh B YCTHOﬁ Y IMCbMEHHOM (bOpMaX PE3YIbTATHI COOCTBEHHBIX
TEOPETUYECKHUX U IKCIICPUMEHTAJIbHBIX PICCJTC,Z[OBaHPIﬁ, COIIOCTABJIATh UX C JOCTUXKECHUAMU MI/IPOBOIU/I XUMHYECKOM
JIMTEPATypbl, COCTABJIATH HAYUHbIE pecbepaTLI o pasaejaM U TEeMaM XUMUHN HAHOCTPYKTYP, OPraHUYCCKUX U
DJIEMEHTOOPraHNYECKUX MOJIMMEPHBIX MATEPUAJIOB.

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucnuriimHa (MoayJb) BKIoueHa B paszaen "b1.B.J1B.09.05 Jucturiael (MOAyn)" OCHOBHOHM MpogheCCUOHATIbHOM
obpasoBaresbHO# mporpammbl 04.03.01 "Xumus (Xumusi)" 1 OTHOCUTCS K JUCHMIUIMHAM 110 Bhidopy yactu OITOIT BO,
opmupyemMoii yyacTHUKaMH 00pa30BaTe/IbHbIX OTHOIICHUIA.

OcBauBaercs Ha 4 Kypce B 7 ceMecTpe.

SAEKTPOHHBH
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3. O0beM qUCHATLIMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNY€eCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI pPa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy oOyvaromuxcst

O6m1asi TPyIOEMKOCTh OUCIATUTMHBI COCTABIISIET 2 3a4eTHHIX (bie) eMuHUI(bI) Ha 72 Jaca(oB).

KonraktHast padota - 41 yaca(oB), B ToM umciie Jekuuu - 40 yaca(oB), npakTuueckue 3aHsatus - 0 yaca(oB), 1abopaTopHble
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOW paboTH - 1 yaca(oB).

CamocrositenbHast padoTa - 31 gaca(os).
Kontpons (3auér / a3x3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST TUCIUTLIMHEL: 3a4eT B 7 ceMecTpe.

4. Conep:xanue QHCHUIUINHBI (MOAYJs1), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBEIEHHOT'0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB U BHOB YU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOATEJbHOH PA6OThHI 0 AVCHHUILINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-
HX TPYJA0EMKOCTH (B Yacax) CTOSI-
N Pa3znennl iucuununnb: / Ce- |Texmun,VIexnun|IIpaxTu-[lIpakTu-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B 3JI. | YeCKHeE | YeCKHe |TOPHbIE |TOpHbIe | Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero |¢popme | 00Ta
1. Tema 1. OOmmue npeacTaBlieHUst O HAHOMAaTepuaiax 7 4 0 0 0 0 0 2
2 Tema 2. MeToap! McciefOBaHUST HAHOMATEPHATIOB 7 8 0 0 0 0 0 4
Tema 3. OOmmue npeacTaBiieHus 00
3. [aneMeHToOpraHnvYecKux MOHOMEpPAxX U MOJUMepax 7 4 0 0 0 0 0 4
4. Tema 4. docopopranmaeckrie MOHOMEDHI 1 7 4 0 0 0 0 0 4
TIOJIMMEPBI
5 Tema 5. Bopcoaepxaiiyie MOHOMEDBI U TIOJTUMEPbI 7 4 0 0 0 0 0 4
6. Tema 6. KpemMamitopraHmdeckrie MOHOMEPHI 1 7 4 0 0 0 0 0 4
TTOJIMMEPBI.
7 Tema 7. MoHOMEPBI U IIOJIMMEPBI MbILLbSAKA U 7 4 0 0 0 0 0 4
JOPYTUX METAIOUJIOB.
g Tema 8. dTopcoaep:xaiiye NoIMMeEPs! U 7 4 0 0 0 0 0 3
MOHOMEPBI.
9, Tema 9. MetaioopraHnyeckrie MOHOMEPBI U 7 4 0 0 0 0 0 2
TOJIUMEPHI.
MToro 40 0 0 0 0 0 31

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. O61Iue npeacTaBJeHAsI 0 HAHOMAaTepHAaJax

O6mue npeacTaBieHns 0 HAHOMaTepraiax, OTINYMe HAHO-Pa3MEPHBIX YacTHI] BEIIECTBA OT AaTOMHOM M KOMITAaKTHOW (DOPMBI
BelecTBa. THITB YaCTHL]: MOJIEKYJISIPHBIE KJIaCTEPhl, Oe3/IMTaH/IHbIE KJIaCTephl, KOJJIONAHBIE KIIaCTEPHI, TBEPIOTEIbHBIE
HaHOKJIACTEPhl ¥ HAHOCTPYKTYPbI, MATPUYHBIE HAHO-KJIACTEPHI M CYIPAMOJIEKYJIsI pPHbIE HAHOCTPYKTYPBI, KJIACTEPHbBIE
KPHUCTAIUIB ¥ (PYJUIEpUTHI, TOHKHE HAHOCTPYKTYPHBIE TUIEHKH, YIJIEpOAHbIE HAHOTPYOKH.

Tema 2. MeTo bl HCCJI€J0BaAHNSI HAHOMATEPHUAJIOB

MGTO)]I)I HCCIeN0OBAHU Sl HAHOMATCPHUAJIOB!: HH(bpaKHHH 9JICKTPOHOB, IOJICBOI SJ'IGKTpOHHbeI MUKPOCKOII, T10JIEBOM MOHHBIN
MMKPOCKOII, CKaHUpYoaa 30H10BasA MUKPOCKOIUS, pEHTITCHOBCKAA CIICKTPOCKOIUSA U ,HI/I(I)paKLlI/IH, DJICKTPOHHAA
CIICKTPOCKOIUSA, OITUIECKAA U KoJieOaTeIbHas CIICKTPOCKOIUS, MeCC6ay9pOBCKaH CIICKTPOCKONUSA, paJUOCHIEKTPOCKOINA.

Tema 3. O6ume npeacraBjaeHuA 00 JNIEMEHTOOPraHu4€ CKuX MOHOMEPaAXx M nmoJimMepax

O61mue npeacraBieHus 00 3JIeMEHTOOPraHNIECKUX MOHOMepax 1 nonmMepax. Micropus paszsutust. [Ipaktiyeckoe 3HaYeHnE
3JIEMEHTOOPTaHNYECKHUX TOJIMMEPOB CO clel(pUEeCKUMI CBOCTBAMHU. XapaKTepUCTHKA 3JIeMeHTOB [leproanyieckoii cucteMsl
J.. MengeneeBa 1o nx crocoOHOCTH 00pa30BbIBaTh HosMepsl. OcobenHocTr cunte3a DOIN. PazHozeenHocTs DOI1. O630p
TIOJIMMEPOB T10 TPYIIIaM NEPUOANUECKOH CUCTEMBI.
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Tema 4. Pocpopoprannveckrne MOHOMEPHI 1 MOJHAMEPHI

docdopopraHnueckue MOHOMEpPH 1 oJuMepsl. O0mIMe criocoObl BBEACHUS KPATHOM CBSI3M B MOJIEKYJy. OCHOBHBIE THITHI
HernpegenbHbix POC. Metos pocdopunupoBanust st cuntesa HenpeaeabHbix POC: peakimst A.E. ApOy3oBa u ap. (Ha
ocHoBe (RO)3P); peaxima A.H. ITynosuka u np. (Ha ocaoBe (RO)2P(O)H); peakumn Ha ocHOBe XJI0puaoB (ocopa;
(ochopunpoBanme n3BeCTHBIX MOHOMEPOB (Ha MpuMepe akpuiatos). KapbouenHbie monmMepsl, coepxaiue dpocdop B
GOKOBBIX Liensix: hochopuiipoBaHre KapOOIIEIHBIX TOJUMEPOB; MOJMMEPbl Ha OCHOBE HempeesIbHbIX coequHeHuid (hocopa.
I'eTeporienHbIe TOMMMEPEL, cofepxarye ¢pocop B raBHOH Henu: nonmumepsl co cesizsimu P-C, P-O-C, C-P-N; monmumeps! co
cesamu P=N (momauxiopdocdazensl, nommopranodocgaseHsl).

Tema 5. Bopcoaep:xamue MOHOMEPHI U NOJIMePbI

Bopconep:xaime MOHOMEPHI 1 TOJMMEPBL. MeTopl CHHTe3a O0PCOoiepKaIX OPraHNuecknXx MOHOMepoB. KapOopaHs! kak
KapkacHble coequHeHHs1. [TommMepsl Ha kKapOopaHOBO# ocHoBe. [TommbopaseHsl. TUITB KapOOPaHOB - OPTO-, METa- U
napa-kapoopaHsl. Posib m3yueHust KapOOHAHOB B pa3paOoTKe MPUHIIMIIA H30I00aTbHBIX AHAJIIOTUI M OTKPHITHH (DYJIIEPEHOB

Tema 6. Kpemuuniioprannieckue MOHOMeEPBI H MOJAMePHI.

KpeMHuiiopraHuyeckiue MOHOMEPBI M MOJIMMEpPbl. MeTO bl CHHTE3a KPEMHHUICOAEPKAIINX OPraHUUYeCKUX MOHOMEPOB: METO/IbI
MPSIMOTO CUHTE3a, TOMOJIMTUYECKOTO CUITMIIMPOBAHUS, METAJUIOPTAHMYECKUE METO/IbI, MAPIIMAIBHOTO [TPUCOEANHEHHSI K
Herpe/Ie/bHbIM CoeIMHeHUsM U Jip. OCOOEHHOCTH PEaKIIMOHHON CIIOCOOHOCTH KPEMHUIOPraHUYECKUX COEJMHEHHU.
Knaccudukanus KpeMHAROPraHuIecKux nomMepoB. OCHOBHbIE THIIBI: OJIMOPraHOCUIIAHBI, TOJTMOPraHMOCHIIOKCAHBI,
MOJIUCUIAHATIKUJIEHBI, TOJIMOPraHOMETAJUICHIIOKCAHBI, KapOOILIeNHbIE MTOMMEPHI, COJepPKAIIe KPEMHHI B OOKOBOM 1IEIH.
Kpemuuiipochopconepxammue coeguaennss. OCHOBHBIE UX THIIHI o cBsi3bIo Si-P, Si-O-P, Si-C-P, Si-P-Si u np. Metozast
CUHTE3A U CBOMCTBA.

Tema 7. MOHOMepLI H MMOJIMMEPBI MBIIIbAKA U APYrUX MeTAJUVIONT0B.

MbIH.IbHKOpI‘aHI/I‘ICCKI/IG COCOMHECHMUA. O6H.Ia${ XapaKTEpUCTHKA MbIIIIbAKA KaK 9JIEMEHTAa \% TPYIIIbIL. Tyt COGZ[I/IHCHI/Iﬁ
MbIIIbAKA, KIIaCCI/I(l)I/IKaL[I/IH, HOMCHKJIaTypa. MCTO,[[I)I CHUHTE3a U PCAaKITMOHHAA CIOCOOHOCTH HanboJIee BaKHBIX
HpeIICTaBI/ITCIIGfI MBbIHIbAKOPraHNUYECKUX COC,I[I/IHGHI/Iﬁ N OPraHUYCCKUX MPOU3BOAHBIX APYTUX JIEMEHTOB-METAJIJIOUIOB -
MblIlIbsAKA, CYPbMbl 1 BUCMYTa

Tema 8. ®Topcoaep:kaiue NOJMMepPbl 1 MOHOMEPDIL.

dropoprannyeckue coequHeHus. OOmas xapakreprctuka ¢propa. OcoGeHHOCTh (PTOPOPraHNMIECKUX coeqUHEHHI. D heKT
neppropuposanus. HenpenesnbHble hTopopranmyeckue coequHeHus. MeTosibl CHHTE3a U peakIMOHHasI CIIOCOOHOCTb.
dropoprannyeckue noamMepsl (KapOoolelHble U reTepoLenHble, coepxaiuie ¢GTop B OOKOBBIX Lersix). [IpakTnueckoe
3HaYeHUe (PTOPOPraHNIECKMX MOHOMEPOB U TOJMMEPOB.

Tema 9. MeTasmoopraHu4eckKkue MOHOMEPbI M MOJHMEPbL.

Meramtoopranndeckre MoHoMepbl ¥ onumepsl (MOM 1 MOII). Kiaccndukanus MOHOMEPOB 110 THITY cBsi3eid. MOHOMEpHI ¢
curMma-cesazsamu M-C. Meronpl cuHTte3a HenpeneiabHbix MOM Henepexoanbsix MetaioB. MOM nonHoro tuna. MoHOMepHI ¢
KOOPIUHALMOHHO-CBSI3aHHBIM MeTayioM ? MOM curma-tuna. MOM xesaTHOro Tumna, KJIacTepHOIo U reTEpOMETAJUINYECKOrO
tunoB. Mertaicogepxauue nojauMepsl. [Tonuvepusatyss MOM HOHHOTO THIA, KOBAJIEHTHOTO Y MU-TUIIOB.
Conommmepnzanusi. O6nactu npaktudeckoro npuMeneHnst MOIT. TTpombIIieHHbI METAIOKOMITIIEKCHBIN KaTanus. Peakumm
BOCCTAHOBJICHU I, XUPAJIbHBIC KATAJIM3aTOPHI U CTEPEOKOHTPOIMPYEMBIE TTPOIIECCHI.

5. IlepeyeHb Y4€0OHO-METOJUUECKOT0 00eCIeYeHHsI JJIsi CAMOCTOATEJbHONH Pa00Thl 00yJalOIUXCs M0
JUCHUILINHE (MO/LYJII0)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 33IaHUI0 U IPH METOOMYECKOM PYKOBOJCTBE MperofaBaTes, HO 6e3
€ro HEeroCPeACTBeHHOro yyactust. CamocTtosiTeNbHast padoTa MOAPa3IeNseTCs] Ha CAMOCTOSITE/IbHYI0 paboTy Ha ayAUTOPHbIX
3aHATHUSIX U HA BHEAYJAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAS padoTa 00YYAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEJbHBIX TeM (Pa3/esioB) JUCHMIUIMHB, TaK U MPOpadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSITENIbHOM paboThl 00yJaIOIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPABOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHKUs1, HATIPABJICHHbIC HA 3aKpEeIIeHUe 3HAHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIO 10 JUCIUIUIMHE.

OpraHu3anys caMOCTOSTEbHONH padoThl 00yYAIOIIKMXCS perJlaMeHTHPYETCsl HOPMaTHUBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMYECKO IMTepaTypoOil ¥ SJEKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsiiok opraHu3aliM 1 OCYIIECTBICHHU 00pa30BaTEIbHOM AeSATEIbHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajiaBpuara, mporpaMmaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MunucTepcTBa HayKu 1 Bhiciero oopasosanus Poccuiickoit @eneparuu ot 6 anpenst 2021 roga Ne245)

IMucemo MunuctepcrBa odpaszoBanust Poccuiickoit ®eneparu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIIMX YIeOHbBIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHoro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHbi yHUBEpPCUTET"

[paBuna BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHabHOro oopazoanus "Kazanckuit (IpuBoskckuil) (eaepaibHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpusoskckoro) deaepaibHOro yHUBEpCUTETa

SAEKTPOHHBH
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6. ®OH/] OLIEHOYHBIX CPeICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAIIPaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEHIIHI, B TOM YMCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHbIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B (oHIe o1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [VIAHUPYEMbIM pe3yJIbTaTaM 00yueHusI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTUHE (MOIYJIO);

- OTIMCaHWE MOPsIIKA IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OICHOYHOTO CPE/ICTRA;
- KpUTEpHH OLIEHUBAHUS JJTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLUECHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPEeAbABIACMBIC K HeﬁCTBHHM 06yqa10u11/1xc5{, AE€MOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

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

7. IlepedeHnb JUTEPATYPhl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIPEIOoIaracT u3y4YeHne OCHOBHOM ¥ JOMOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Y€pe3 JIEKTPOHHbIE OMOIHMOTEUYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
MPaBOOOJIAJATEISIMHU;

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOydJaromiyecs mojy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMHK T0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEJEHUH 00YYAIOIIMMCSI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KakKIOTO U3 U3JaHNI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTIOHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 Ynclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW ISl OCBOSHUS JUCIAIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k pabovel mporpamMmMe UCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIaAaTe sIMU JIEKTPOHHBIX M3/IaHWI U IPU U3MEHEHNH KOMIUTeKToBaHus (hoHnoB HayuHoi 6uommorexn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANHOHHOI ceTH ""VIHTepHeT'', HE0OX0AMMBIX JIJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

N+1: Hay4HBIE CTaThU, HOBOCTH, OTKPBITHS - https://nplus1.ru/rubric/science
HoBoctu xumuueckoii Hayku - http://www.chemport.ru/newsarchive.shtml

OH-J1aliH SHIUKJIONEINS TI0 METAJUIOOPTaHIMYECKON XIUMUH -
http://www.freebookcentre.net/Chemistry/OrganoMetallic-Chemistry-Books.html

CaiiT HAHOTEXHOJIOTMYECKOrO COOOINECTBA YIEHBIX, CTY/ICHTOB U JIOO0O3HATEbHBIX YMTATENeH. - http://www.nanometer.ru/

9. MeTO,Z[I/I‘[eCKI/le YKazanua aJid Oﬁy'—la]O]J.(l/IXCﬂ 0 0CBOCHHUIO NTUCITUIIJINHbI (MOZ(yJIﬂ)

Bujg paéor MeTtoanueckue peKOMeH aluu

JIEKIIUU B xo/e JIeKIIMOHHBIX 3aHATUN BECTH KOHCIEKTUPOBaHUe yueOHoro Matepuaina. OOpaiiath BHUMaHUE Ha
Kareropuu, (hOpMyJIMPOBKH, PACKPBIBAIOIINE COJEPKAHNE TeX UM UHBIX SIBJIEHUI U MPOIIECCOB, HAYYHbIE
BBIBOJIbI U MPAKTHYECKUE peKOMeHaaIMy. Matepuail, 3aKOHCIIEKTHPOBAHHBIN Ha JISKIIUSIX, HEOOXOAUMO
PETyJISIpHO TpopadaThiBaTh U AOMOIHATH CBEICHUSMU U3 IPYTMX UCTOUHUKOB JIATEPATYPhI, IPEICTABICHHBIX HE
TOJILKO B IMPOrpaMMe JUCIMILIMHBL, HO ¥ B IEPUOANYECKUX U3AAHUSIX.
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMOCTOA- CamocrosresbpHas pa60Ta P U3YYCHUUN JUCHUIIIMH BKJIIOYACT: - YTEHUE CTYAEHTAMU pCKOMeHHOBaHHOﬁ
TEJIbHAA pa60Ta JIMTEPATYpPbl U YCBOCHUE TCOPETUYCCKOI'O MaTepHraia JUCHUIIIUHLI, - 3HAKOMCTBO C I/IHTCpHeT-I/ICTO‘{HI/IKaMI/I; -
NOATOTOBKY K pa3/IMYHbIM Q)OpMaM KOHTPOJIA (TCCTI)I, KOHTPOJIbHBIE pa6OTI>I, KOJ'[J'IOKBI/IyMI)I); - IOATOTOBKY "
HalmcaHue pecbepaTOB; - BBIIIOJTHEHUE KOHTPOJIbHBIX pa60T; - IOATOTOBKY OTBETOB HA BOITPOCHI 1O Pa3JIMYHbIM
TEMaM JUCHUILIIMHBI B TOH MoCJaACa0BaTCIIbHOCTH, B KaKOU OHM MMpeaACTaBJICHBI. HJ'[aHI/IpOBaHI/Ie BpEMCHU,

IIpU 9TOM PETYJIAAPHOE MOBTOPEHUE MaTepHraia. HpI/I N3YyYCHUMN JUCHUITIMHBI CHavaJj1a HCO6X0)]I/IMO 1o Ka)KHOfI
TEME NPOYUTATh PEKOMEHIOBAHHYIO JIMTEPATYPY U COCTABUTH KpaTKI/Iﬁ KOHCIIEKT OCHOBHBIX HOHOX(CHHﬁ,
TE€PMUHOB, CBeHeHHﬁ, Tpe6y101ul/1x 3allOMHUHaHUA U ABJIAIOIIUXCA OCHOBOIIOJIaraloniiMu B 3TOU TeMe A
OCBOCHUA MOCJIEAYIOIIUX TEM KYypca. IIJ'IH paclinpe€HrA 3HaHUSA 1O JUCHUITIMHE PEKOMEHAYETCA UCTIOJIb30BATh
I/IHTepHeT-pecprLI; IMPOBOJAUTD MMOUCKU B PA3JIMYHBIX CUCTEMAX U UCIIOJIb30BATh MaTe€praJibl CaﬁTOB,
PEKOMEHAOBAHHBIX MPEIoJaBaTe/IEM. HpI/I IIOAIOTOBKE K KOHTpOJ’IbHOfI pa60Te HCO6XO)]I/IMO MMpoOYnTaTh
COOTBETCTBYIOINE CTPAHHUIIBI OCHOBHOT'O y‘-Ie6HI/IKa. JKenaTeapbHO TaKXke YTEeHHUE HOHOJ’IHI/ITGJ’ILHOﬁ JIMTEPATYPHI.

HCO6XOHI/IMOFO Ha U3y4YCHUEC NUCHUILIMH, CTYJEHTAM JIy4ll€ BCEr0 OCYHIECTBJIATD BECh CEMECTD, IMpeAyCMaTpruBast

3a4€T PGKOMCH,HyeTCﬂ BHUMATEJIbHO U3YYUTHb KOHCIIEKTHI HCKHHﬁ, HJOINOJIHUTEIIbHY IO I/IH(I)OpMaLlI/IIO MOXHO ITOJTYYUTH

Borpocy. [lomHuTE, 4TO BpeMsi OTBeTa orpaHrnyeHo. [1py BOBHUKHOBEHUH JIIOOBIX HESICHOCTEH B Iporiecce
TIOZATOTOBKH K OTBETY CliefyeT 00pallaThcsi ¢ BOIPOCAMH TOJIBKO K MPENoJaBaTelIio.

us3

PEKOMEH/IOBaHHBIX HHTEPHET-PECYPCOB M YUeOHBIX ocoOuil. Ha 3auere HE0OX0IMMO OTBeYaTh TOYHO, SICHO ¥ IO

10. ITepeyensb nH(QOPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TMCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(pOPMANMOHHBIX CIPAaBOYHbBIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLIEcca MO JUCIMILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(MOPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHMIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHne 06pa30BaTe.III)HOFO mpouecca 1no AMCHuUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIICLMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTyJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JOocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpery KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

KommbloTep ¥ IprHTEp AU pacledaTKH pa3JaTOYHBIX MaTepUasIoB.
MynpTUMeaniiHas ayAUTOPUSL.

12. CpeacTBa aganramuu NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETh
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPaBJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO31aHueC BO3MOXKHOCTEN JJIA 06yqa101111/1xc;[ BOCHIpUHUMATDb OJIHY U Ty KE I/IH(i)OpMaI_II/HO M3 Ppa3HbIX UICTOYHHUKOB - HAlIpUMED,
Tak, YTOOBI JiMa ¢ HapylmeHUAMM ClyXa oJIydain I/IHCl)OpMaLII/IIO BU3YAJIbHO, C HAPYIICHUAMU 3PEHUA - AyTUAJIBHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYAIIbHBIX TAOOPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaTeJ'[bHLIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHu3sal pa3jnvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C IpernojaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d IPOBEACHUA BUPTYAJIbHbIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIMOHHOI'O
06y‘-IGHI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanun KOJUIEKTUBHOM pa6OTLI;

3 A
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- IPUMEHEHHe IUCTAaHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3aluy (bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTHU Claui 00YYaIOIMMCsl HHBIUIOM MJIM JIMLIOM C OrpAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm mpome:xyTOUHOH aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEBHOCTH UX CAAYH:

- IPOOOJIKUTEIIBHOCTU CIaun 3a4€Ta WIM IK3aMEHa, IIPOBOANMOTIO B MUCbMEHHOUN Cl)OpMC, - He Oonee yem Ha 90 MMHYT;

- TIPOJIOJKUTEIHPHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4YéTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee ueM Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM PadOTHI - He OoJjiee YeM Ha 15 MUHYT.

[Iporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 1uiaHoM no Harpasienuio 04.03.01 "Xumus" u
TpoUITI0 TIOATOTOBKY "Xumust'".
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.09.05 daemenmoopeanuueckue noaumMepol U HAHOCUCTIEMbL

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

dopma obydeHust: 0UHOe
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