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Iporpamma muciuruMHE "®U3ndecKre METOIBI UCCIIEI0BaHuS opraHndeckux coeaunennii”; 04.04.01 "Xumus".

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

3AE
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[IporpamMmy IrcIMIUIMHBL pa3padoTai(a)(u): AOLeHT, K.H. (JoueHTt) Bypuios B.A. (kadenpa opranmueckoi 1 MeJUIMHCKOM
XuMuH, XuMudeckuil ”HCTUTYT uM. A.M. Bytneposa), Vladimir.Burilov@kpfu.ru ; Kataesa Ossra Hukonaesna

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:
1)6a30ByI0 TEPMHHOJIOTHIO, OTHOCSIIYIOCS K (PU3MKO-XUMUYECKUM METOJaM MCCIIeI0OBaHuS,
2)KknaccuuKaluIO METOOB;
3)OCHOBHBIE TIOHSITUS M 3AKOHBI, JIEKAIINE B OCHOBE Pa3JIMUHbIX METO/IOB.
HoykeH ymeTs:

1) MpOIEMOHCTPUPOBATH CBSI3b MEK/LY Pa3IMUYHBIMU (PU3NKO-XUMUYECKIMH METOJaMK MCCIIEOBaHuS, CTPYKTYpPOH 1
CBOICTBaMM BEILECTB;

2) OCYLECTBUTH BHIOOP COOTBETCTBYIOLIETO (PU3MKO-XMMHUYECKOTO METOa MUCCIeJOBAHUS B 3aBUCUMOCTH OT CTPYKTYPBI
BEILIECTBA U TIOCTABJIEHHON 3a/1aul;

3) HCHO0JIb30BATh 3dKOHOMEPHOCTU CI)I/ISI/IKO-XI/IMI/ILICCKI/IX MMpOLECCOB U q)HSI/IKO-XI/IMI/I‘IeCKI/Ie METOAbI UCCIICAOBAHUSA ITPU
BBIITOJIHEHNUHW KYPCOBBIX U pa60T 1 UHTEPHPETAIUN SKCIIEPUMEHTAJIbHBIX JaHHBIX;

4) UCTIOTB30BATD TOJyYEHHBIE HABBIKM PaOOTHI ANIs pelieHNs] MPOeCCHOHAIBHBIX M COLMAIBHBIX 33/1a4;
5) NIPUMEHATH COOTBETCTBYIOIHE TPOTPAMMHbIE TIPOLYKTHI AJ1s1 00paOOTKM JAHHBIX.

I[OIDKGH BJIa€Th:

HaBbikamu pelieHus 3aJa4 yCTaHOBJICHUS CTPYKTYPBI COEIMHEHNUS 110 JaHHBIM (PU3NYECKUX METOJOB UCCIIEIOBAHNUS
MOJIEKYJL.

JloyKeH IeMOHCTPUPOBaTh CIOCOOHOCTh U TOTOBHOCTB:

PpEeIUTHL J'HO6yIO Hpo6neMy, CBA3aHHYIO C YCTAHOBJICHHUEM CTPYKTYPbI COEAUHEHUS 1O JaHHBIM q)I/I3I/I'-IeCKI/IX METOIOB
Hcce0BaHus MOJIEKYJI.

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

Hannas aucuurimHa (MoayJib) BKJoueHa B pasaen "b1.B.JIB.04.01 Juciurivael (Moayn)" OCHOBHOHN MpogheCCUOHATIbHOM
obpasoBaresbHO# mporpammbl 04.04.01 "Xumus (XeMonH(pOpPMAaTHKa U MOJIEKYJIIPHOE MOJEIMPOBaHKe)" ¥ OTHOCUTCS K
JucuuiiMHaM 1o Beidopy yactu OITOIT BO, ¢popMupyemoii yuacTHUKaMu 00pa30BaTeIbHbIX OTHOIIEHUI.

OcpauBaercs Ha 1 kypce B 1 cemecrpe.

3. O6beM qUCHAILIMHBI (MOYJIs1) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aloImuxcs ¢ npemnojaBareiem (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSATEJILHYIO
padoTy o0ydamuxcst

O6m1asi TpyIOEMKOCTh AUCIATUTMHBI COCTABIISIET 2 3a4eTHHIX (bie) eMUHUI(bI) HA 72 Jaca(oB).

KonrtaktHas padora - 23 yaca(oB), B TOM YmMcJIe JIeKIuK - 12 yaca(oB), mpakTudyeckue 3aHsaTus - 10 yaca(oB), 1JabopaTopHbie
padoTthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM paboThl - 1 yaca(os).

CamocrositenbHass padoTa - 49 yaca(oB).
KouTposns (3auét / x3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI TUCIUILUIMHEL: 3a4eT B 1 ceMectpe.

Crpannua 3 u3 10.




Iporpamma muciuruMHE "®U3ndecKre METOIBI UCCIIEI0BaHuS opraHndeckux coeaunennii”; 04.04.01 "Xumus".

4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buasl 1 yacel KOHTaKTHOI PadoTHI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
Tema 1. OOmas xapakTepucTuka (PU3NUECKUX
1. [MeTomOB MccIemOBaHUS BEIIECTB 1 8 0 0 0 0 0 8
Tema 2. Meton AMP cniekrpockonuu 1 2 0 3 0 0 0 12
3. |Tema 3. XpomaTo-mMacc CHEKTPOMETPHSI. 1 0 0 3 0 0 0 10
Tema 4. Meron UK-cnekTpockonuu 1 0 0 2 0 0 0 10
Tema 5. DIeKTpOHHAS CIIEKTPOCKOITNS B BUIUMOU
5. |u YO obnactsax, IMUCHOHHAS CIEKTPOCKOIMSI 1 2 0 2 0 0 0 9
MToro 12 0 10 0 0 0 49

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. O6mas xapakTepucTuka (pU3HYeCKNX METOJ0B HCCJIEJ0BAHNS BelleCTB

Mertopas! onpeesenust (puzndeckux cBoicTB. [Ipsimast u o6parHast 3anaun. O61mas xapakTepucTHKa M KilaccupuKanmst
MeToz0B. ClieKTpocKoNuUyeckue, JU(pakIMOHHbIE, JIEKTPUUECKIEe M MATHUTHBIE METO/Ibl. UyBCTBUTENBHOCTD U pa3pelaolnas
CIIOCOOHOCTH MeTozla. XapaKTepUCTUIECKoe BpeMs MeToja. MHTerpanysa MeToqoB. 3aKOHbI HOIJIOIIEH S JIEKTPOMArHUTHOTO
W3JTy4eHUsl.

Tema 2. Metoa AMP cnekTpockonuu

du3nyeckre OCHOBBHI IBJICHUS SJ6PHOI0 MarHUTHOTO pe3oHaHca. CHATHE BBIPOXKAEHUS CIIMHOBBIX COCTOSIHUIA B IIOCTOSTHHOM
MarHUTHOM M0JIe. Y CJIOBUE SIIEPHOrO MAarHUTHOTO Pe30HaHca. 3aCe/IeHHOCTh YPOBHEW SHEPIUH, HACHIIIIEHUE, PelaKCalluOHHbIE
IIPOLIECCHl U IIMPHUHA CUTHAIAa. XMMUYECKUI CIBUT U CIIMH-CIIMHOBOE paciieruieHue B criektpax IMP. Koncranta
9KpaHUpoBaHuA Aapa. OTHOCUTEIbHBIN XMMUYECKUIl CIBUT, €T0 OMpe/iesieH!e U UCTIOIb30BaHue B XUMUU. CIIMH-CIIMHOBOE
B3aMMOJENCTBUE S/Iep, €ro NPUPOa, YUCIO KOMIIOHEHT MYJIbTUILIETOB, paclpee/ieHue HHTEHCUBHOCTH, ITPABUJIO CYMM.
Amnanmus criektpos SIMP nepBoro u He niepsoro nopsaakos. Ilpumenenue criektpos IMP B xumuu. TexHruka U MeToAnKa
skcniepuMeHTa. CTpYKTypHBII aHanu3. XuMuueckas noysapusanus ajep. biok-cxema cnekrpomerpa SIMP. Xapakrep
00pasIIoB.

Meroauka sKkcnepumenTa 1o perucrpanuu criektpa IMP. TIpaktudeckast pabota: "V craHOBIEHHE CTPYKTYPbl OPraHUYECKOrO
coeauHenus no cnekrpam AMP 1H u 13C"

Tema 3. XpomMaTo-mMacc CieKTPpOMeTpPHs.

OCHOBBI Macc-CIIeKTPOMeTpHUH. MeTo bl NOHU3ALMN: JIEKTPOHHBIN yAap, (POTOMOHM3AMNS, IEKTPO-CTATHYECKOE
HEOHOPOJHOE T0JIe, XMMUUecKast HoHn3anmsa. KomonHnpoBanHsie MeTossl. OHHBIN TOK 1 ceyeHre noHn3armu. [loTeHnmanst
TIOSIBJIEHHS] HOHOB. BepTukaibHble U ainadaTHyecKue JIeKTPOHHBIE epexopl. ucconaTrBHas MOHU3aIMs. THITEl HOHOB B
Macc-criekTpoMerpax. [IpuHnmmmanpHas cxema Mace-crieKTpomeTpa Jlemricrepa. BpeMsrposeTHslil Macc-ClIieKTpOMETp.
KsanpynonpHblii Macc-cniekTpomeTp. [Ipumenenne mace-cnekrpomerprn. Vinentudukarms Bemectsa. Koppemsmus Mexmy
MOJIEKYJISIPHOM CTPYKTYPOH M Macc-CIeKTpaMy. X poOMaTO-Macc CIeKTPOMETPHs KaK OAMH M3 MOLTHEHIIINX HHCTPYMEHTOB IS
MACHTU(HUKALNN CTOKHBIX OPTraHUIECKIX CMECer.

[pakTryeckas padora: "Pa3neneHue 1 Ka4eCTBEHHOE OTpEe/Ie/IeHNe COCTaBa HEM3BECTHOW OpraHU4ecKol cMecH”
Tema 4. Metoa UK-cnekTpockonuu

OrnucaHue KosedaTeNbHbIX CIIEKTPOB. Y POBHH HEPIUH, UX Kilaccudukanus, (pyHaaMeHTa bHble, 00EPTOHHBIE U COCTABHbIE
4acToThl. IHTEHCUBHOCTD MOJIOC KOJieOaTesIbHbIX ClIeKTpoB. [IpaBuia or6opa u nHteHcuBHOCTH B UK morsomenun u B
criektpax KP. YacTtoTsl #1 (hopMbl HOpMaJIbHBIX KoJieOaHuil Mojiekyi1. IIppuMeHeHre MEeTOI0B KoJie0aTe/IbHOM CIIEKTPOCKOIUH
U1 KAYECTBEHHOI'O U KOJIMYECTBEHHOI'O aHAJIM30B U APYT'U€ IPUMEHECHUA B XUMUM. CHCLII/[(])I/I‘{HOCT]) KOJ'IC6aTeJ'IbeIX
criektpoB. Texuuka u Mmetoguku UK criektpockornuu Arnmnaparypa VK crieKTpocKomuu, MpUroToBjieHe 00pa3iioB.

UK-cniekTpocKomnusi: METOMKA MPOBeeHus FKcnepumenTa. [Tpaktudeckas padora: "MaeHTuduUKaiusa coeIMHEHUH 1O
MH(PAKPACHBIM CIIEKTpaM B pacTBopax. BimsHre KOHLEHTpauuy ¥ NpUpOAbl pacTBOpUTENs”

Tema 5. DIeKTpOHHAS CNIEKTPOCKONHS B BUAUMOM 1 Y P 06J1acTAX, IMHUCHOHHAS CIEKTPOCKONMS

SAEKTPOHHBH
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AOGCOpOITMOHHASI CIIEKTPOCKOITUS B BUIMMOM U Y D 00J1aCTsIX KaK METO]] UCCIIeJOBAHUSI SJIEKTPOHHBIX CIIEKTPOB
MHOTOaTOMHBIX MOJIEKYJI. XapaKTePUCTUKHU JIEKTPOHHBIX COCTOSIHUN MHOTOATOMHBIX MOJIEKYJI: SHEPIUsi, BOJHOBbIE (DYHKIIHH,
MYJIbTUILIETHOCTh, BpeMsl kKU3HU. CUMMETpPUSI U HOMEHKJIATypa JIEKTPOHHBIX COCTOsiHUM. Kitaccudukanus u otTHeceHue
3JIEKTPOHHBIX Nepex010B. IHTEHCHUBHOCTH TOJIOC PA3JIMUHBIX MepexooB. [IpaBria 0TO0pa v HapyIIeHNs 3arpera.
[IpumeHeHue 3JeKTPOHHBIX CIIEKTPOB MOIJIONIEHNS B KAYECTBEHHOM, CTPYKTYPHOM M KOJMYECTBEHHOM aHaiu3ax. O
crieliiuKe JIEKTPOHHBIX CIIEKTPOB MOTJIONMIEHUsT Pa3IMYHbIX KJIacCcOB coequHeHU. CIeKTpPhl COMPSIKEHHBIX CCTEM B
9JIEKTPOHHBIX CIIEKTpax norjouienus. JliomuHecueHus (guayopecueHuus u pocdopecuenius). Potodusndeckre Mpoueccs B
MoJiekysie. OCHOBHBIE XapaKTEPUCTUKH JIIOMUHECIICHITUH (CTIEKTPHI MTOTJIOMEHUS ¥ CIEKTPHI BO30YK/ICHHSI, BpeMeHa KU3HU
BO30YK/ICHHBIX COCTOSTHHI, KBAHTOBHIN BBIXOJI JTIOMUHECIICHITUN ). 3aKOHOMEPHOCTH JTIOMUHecTieHIun. Tyinenne
JmoMuHectieHIH. [TpakTuueckoe UCrnoib30BaHue KOJMUYECTBEHHOTO JTIOMUHECHIEHTHOTO aHAIM3A.

Pa6ora Ha cniektpodoromerpe Shimadzu UV-3600. [Tpaktuueckas padora: "OmnpejeieHre KOHIEHTPAIIMK HEN3BECTHOTO
pactBopa. M3yuenue BiusiHUsI MTIONSIPHOCTU? Cpejibl HA MAKCUMYM TIOTJIolIeHust OeH30iHOM Kuciothl". Tlopsinok paGoThl Ha
criektpoayopumerpe. Ipaktuueckas padora: "[Togdop oNnTUMAaIbHOM KOHIEHTPAIMY PacTBOpA ISl U3YyUSHUST
(pocopectiennun. M3ydyenne BIMsHAS TOIAPHOCTA PACTBOPUTENS HA CIIEKTP JIOMUHECIHIEHINHN (pIIyopeHoHa-9. 3amuch
criekTpa Bo30yxaeHus (piyopeHoHa-9".

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeH s JJIsi CAMOCTOATEJbHON Pa60ThI 00yJaIOIUXCS 10
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BBITIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOACTBE NperofiapaTeis, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTrosiTesnbHast padoTa MoApa3AenseTcss Ha CaMOCTOSTEbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO padoTy. CaMocTosTe bHAs padoTa 00yJaIOIMXCs BKIIOYACT KaK MOJIHOCTHIO
CaMOCTOSITEJIbBHOE OCBOCHHE OTIEIIBHBIX TeM (pa3zieioB) TUCHUILIMHBI, TaK U IPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIrecs YATAIOT U KOHCHIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHUs1, HANIPABJICHHbIC Ha 3aKpeIIeHNue 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M IPOMEKYTOUYHOMY KOHTPOJIO 1O JUCIUILIMHE.

OpraHu3zalys CaMOCTOSITENIbHOW padOoThl 00YYaIOIIMXCS perJIaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 3JeKTPOHHBIMU 00Pa30BaTE/IbHBIMY PECYPCAMHU, BKIIOYASL:

IMopsnok opraHU3alMK M OCYIIECTBIIEHUsI 00pa30BaATEIbHON JEeATEIbHOCTH N0 00pa30BaTEIbHBIM IIPOrPAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, MporpaMMaM ClielJMaINTeTa, IPOrpaMMaM MarkCTpaTyphl (YTBEPKIEH IPUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparuu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucreperBa obpazoBanust Poccuiickoit @eneparin Nel14-55-996un/15 ot 27 Hosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOThI CTY/ICHTOB BBICIIMX YUeOHBIX 3aBeICHUN"

VYcraB (penepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazaunckuii (ITpuBosmkck i)
(penepanbubIl yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOT'O 00Pa30BaTeIbHOTO YUPEKJEHH BBICLIIETO
npogeccuoHaibHOro oopazoanus "Kazanckuit (IpuBoskckuil) deaepanbHblil yHUBEpCUTET"

JlokanbHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) penepaibHOTO yHUBEPCUTETA

6. ®oH/ OLIEHOYHBIX CPEICTB MO JUCHHUILINHE (MOIYJII0)

q)OH,H OLCHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIy.TIIO) BKJIIOYAET OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA ITPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM YUCJIE SHHHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHae oLeHOUYHBIX CPEACTB COAEPKUTCA CeAyloIas HHPOpMaLu:

- COOTBETCTBHE KOMIIETCHIIUI [IAHUPYEMbIM pe3yJIbTaTaM 00yUYeHHs M0 JUCHUILTMHE (MOIYJIO);

- KpUTEpHHU OLIEHUBaHUS C(DOPMUPOBAHHOCTH KOMITETEHITU;

- MEXaHU3M (POPMHUPOBAHHSI OLIEHKH 110 AUCLHUILIMHE (MOJYJIO);

- ONIMCaHKe NOPsAKA TPUMEHEHHS U ITPOLeAyphl OLIEHUBAHMS U1 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPHH OLIEHUBAHMUS TSI K&XKIOTO OLIEHOYHOT'O CPeJICTBa;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIC K ISUCTBUSIM 00Y4aIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTatam, 3aJaHus Pa3InIHBIX THIIOB.

(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUIIIMHE HAXOOUTCS B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JCHUITTMHBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPaATYPhI, HEOOXOAUMON JIJIsI OCBOEHHUSI U CIUILIUHBI (MO 1yJIsl)

OcBoeHNe QUCHUIUTAHBI (MOIYJIs1) TIPE/IoaraeT n3yueHne OCHOBHOM 1 JOTOJTHUTEIBHON yIeOHOM TuTepaTyphl. JIuteparypa
MOXKET OBbITh JIOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0O0UX U3 HUX):

SAEKTPOHHBH
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- B 9JIEKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIe OMOIMOTEUHbIE CHCTEMBI HA OCHOBaHHH 3aKTi0YeHHbIX KPY noroBopos ¢
MpaBOOOIaIaTeIIsIMIL;

- B ieyaTHoM BuJe - B HayuHo# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOy4aiomiiecs noaydaioT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUIIAMU 110JIb30BaHKst HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOMIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipn HCTionb30BaHNM TTeYaTHBIX N3AaHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emruisapa (st odydatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON TUTepaTypsl Ha
KaXJ0ro 00y4ariomierocst U3 4nciia Jiull, OHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUIUINHY.

INepeveHb OCHOBHOH M OTIOJHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIST), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILTAHEL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmoreku KOY.

8. [Iepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MO TyJIsT)

basa gaHHbIX Macc-criekTpoB - https://massbank.eu/MassBank/

Baza nanHbIx HalmoHanpHOro MHCTUTYTa COBPEMEHHON MHAYCTPUAIBbHON HAYKH U TEXHOJIOIMH, SINOoHuS. -
https://sdbs.db.aist.go.jp/sdbs/cgi-bin/direct_frame_top.cgi

baza nannbix HanmonanbHOro uHCTUTYTA cTanaaptusanuu u TexHosoruu CIIA no cBoiicTBaM COeJUHEHUM. -
https://webbook.nist.gov/chemistry/

Baza gannbix IMP-criektpos - http://www.nmrdb.org
INocneaHue NOCTXEHUSI B 00JIACTH CIIEKTPATBHBIX METOJIOB - https://www.spectroscopynow.com/view/index.html?tzcheck=1

9. MeToanuecKne yKa3aHHA UIA 00yUJaIOMMXCs M0 0CBOEHHIO JUCIHUILIAHBI (MOXyJIsT)

Bujg paéor MeToanuyeckue peKOMeHIalu

JICKIH B xone neKImoHHbIX 3aHATHI BECTU KOHCIICKTUPOBAHHE yqe6Horo Marepuasia. O6pa]l[aTb BHUMAHHUE Ha
KaTreropuu, (pOpMyJ'II/IpOBKI/I, PacCKpbIBaOIUE COACPKAHUE TEX UJIN UHBIX SIBJIGHWH 1 MMponeCCOB, HAYYHBIC
BBIBO/JIbI U ITPAKTUYECKUE PEKOMEHJAIINU, TIOJIOKUTEJIbHBIA OIBIT B OpaTOPCKOM UCKYCCTBE. KenarenbHO
OCTaBUTH B pa6otmx KOHCIIEKTax I0Jid, Ha KOTOPLIX A€JIaTh IOMETKU U3 peKOMCH}IOBaHHOIU/I JIMTEPATypHhl,
JOIOJIHAIOIIUE MaTepral HpOCJ’IyIHaHHOﬁ JICKIIMHU, a TaKKE MMOJYEPKUBAIOIINE 0006y10 Ba’XHOCTb TEX HUJIM MHBIX

TMOJIOKEHUM, pa3pellieH s CIIOPHBIX CUTYaIIUM.

TEOPETUYECKHX TTOJIOKEHUH. 3aﬂaBaTb mpenoaaBaTe/iio YTOYHAIIIKWE BOIIPOCHI C LIEJbIO YACHECHUSA TEOPETUUECCKUX

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE
3aHATUA

3apaHee roToBbTECh K CEMUHAPCKUM 3aHATHSAM UCXO/S U3 POrPaMMBbl AUCIUILIMHGL. [TonbiTaliTech HAUTH
OTBETHI HA 3aTPYAHUTEJIbHBIE BOMPOCHI, UCTIOJIb3YsI PEKOMEH/IyEMYIO TUTEpATypy. EC/in caMocTosATebHO He
yaaJIoch pa3o0paThCcs B MaTtepuaie, chopMyIMPyIRTe BOIPOCH U OOPATUTECH 3a MOMOIIBIO K MPENOJaBaTeNI0 Ha
KOHCYJIbTAIIMH WK Ha OJIMKAKIIEM 3aHATHH.

PerysisspHO OTBOMTE BpPEMS [Ts1 TIOBTOPEHUS MTPOUAEHHOTO MaTepraia, IpOBEPsisi CBOU 3HAHUS, YMEHUS U
HABBIKU 110 KOHTPOJIbHBIM BOIPOCAM.

Meroanyeckue yKa3aHus K JaDOpATOPHBIM padoTam:

1. JJaGopaTopHbie paGOThI BBIMOJHSIOTCS B COOTBETCTBUU € rpahKOM JJaOOPATOPHBIX pabOT, KOTOPHIA JOBOAUTCS
JI0 CBEJICHHUS OOYYAIOIIUXCsI B HAYaJle KakJ0ro CeMecTpa.

2. K BBINOJIHEHHIO JTAOOPATOPHBIX padOT AOMYCKAIOTCS 00YYAIOIIUECs, TPOLIEAIINE HHCTPYKTAXK 110 MTPpaBUIaM
6e30MacHOCTH.

3. Kakpiii 00yJaroIIuiics TOJKeH 3apaHee MOJArOTOBUTHCS K OUEPETHOMY 3aHATUIO U SBUTHCS B JJAOOPATOPHIO C
TETPAIBIO TS BEJEHHS [TPOTOKOJIA UCCIIEJOBaHuMi (YepHOBUKOM). HemoAroToBIeHHbIE CTYIEHTHI K paboTe He
JIOIYCKAIOTCA.

4. O6yvaromuics NomkeH OepeKHO 00paInaThCs CO BCeM 000pyI0BaHUEM JTa00paTOPUN.

5. Bo BpeMs1 3aHSTHIA B JJAOOPATOPHH JIOKEH MOAAEPKUBATLCS HAJIEKAIINIA TOPAIOK U JIeJIOBasi OOCTAaHOBKA.
OTBeTCTBEHHOCTD 3a MOJEPKAHKE MTOPSIKA B JJaOOpaTOPUH, KPOME TIPEOIaBaTelis, HECET CTAPOCTa IPYIIIHLL.

6. TTpu BBIMOJHEHUH JTAOOPATOPHBIX padOT TPEOYETCS HEYKOCHUTEILHOE BBIMOJHEHUE MIPABKIT TEXHUKH
6e30MacHOCTH.

7. TTo okOHYaHUM PABOTHI KaXKIbIH O0YYAIOIIUIACSA B YEPHOBOM MPOTOKOJIE JODKEH MOTYYUTh TIOMETKY
Mperno/iaBaTeis O MPAaBUJIbHOCTH Pe3yJIbTATOB pabOThl M pa3pelieHre Ha pa30opKy cxembl. B ciyuae
HEMPABUIILHOTO BBITIOJIHEHHSI PaOOTHI O0YYAIOIIUIACS TOBTOPHO Jie/aeT e€, I0OUBAsCh MOJIOKUTEIbHBIX
Pe3yJIbTaToB.

8. K crenyormeMy 3aHATHIO Kaxkblii 00YYAIOIIUICS TOJKEH MTPEJICTABUTH OTYET O MPEIbIAYIIEl BBITTOJTHEHHOM
paboTe 1Mo yCTaHOBJIEHHO#H (hopMe (B OTUETE CIIeyeT YKa3aTh HOMED JIaOOpaTOPHOU paboThI, ee Ha3BaHuUE, 1IEIH,
3a/a4M, KPaTKO OMUCATh XOJ1 JIJAOOPATOPHOM PabOTHI, TIOJyYeHHBIE PE3YJIbTATHI U BBIBOJIBI).

9. TIpomnyiieHHbIE TaOOpaTOPHBIE PAabOTH OTPAOATHIBAIOTCS BO BHEYPOUYHOE BPEMSI COTJIACHO YCTAHOBJIEHHOMY

rpaduxy.

CaMOCTOsI-
TenbHas paboTa

VcnerHoe 0CBOEHNE TUCIUTLIAHBI ITPEIIOJIaraeT akTMBHOE, TBOPUECKOE YIACTHE CTY/ICHTA ITyTeM IUIAHOMEPHOIH,
MOBCE/IHEBHOW paOOTBHI.

CamocrosiTenbHasi paboTa MPOBOAUTCS C LIENIbI0 YriyOIeH:st 3HAHUIA 110 JUCHIUIUIMHE U MPe/lyCMATPUBAET:

- YTEHHUE CTyJEHTAMH PEKOMEHIOBAHHOM JIMTEPATYPbl M YCBOCHUE TEOPETHUYECKOr0 MaTepraa JUCIUILINHBL;

- MOAATOTOBKY K MPAaKTUYECKUM M CEMUHAPCKUM 3aHSITHUSIM;

- paboty ¢ IHTepHEeT-UCTOUHUKAMM;

- OATOTOBKY K C/laue 3a4era.

[TnanupoBaHKUe BpeMEHU HA CAMOCTOSITEbHYIO padoTy, HEOOXOIMMOTO Ha N3YYeHHE HACTOSIIEH ANCIUILINHEIL,
CTy/IEHTaM JIydIille BCEro OCYIIECTBIISATh HA BECh CEMECTP, NPelyCMaTpPUBasi P 3TOM PETyJIsSIpHOE TOBTOPEHUE
MPOIIECHHOrO MaTepuaia. Marepual, MpoiJeHHbIN HA CEMUHAPCKUX 3aHATHUSX, HEOOXOIUMO peryJisipHO
JIOTIOJIHSITh CBEJCHUSIMU U3 JINTEPATYPHBIX UCTOUHUKOB, MIPEJCTABIIEHHBIX B pa0oyel mporpaMmme JAUCHUILIAHBI
'®usndyecKkre MEeTOABl UCCIIEI0OBAHUS OPTAHUIECKUX coequHeHnH . [10 KakIo1 13 TeM ISl CAMOCTOSITETbHOTO
M3y4eHUsl, IPUBEICHHBIX B paboueli mporpamMme JUCIUILIHBI CIIe/lyeT CHaYaa MpoYnuTaTh PEKOMEHIOBAHHYIO
JIMUTEPATYpPy U MPH HEOOXOAUMOCTH COCTABUTh KPATKHI KOHCIIEKT OCHOBHBIX MOJIOKEHHUH, TEPMUHOB, CBEJICHHI,
TpeOyIOIIMX 3aIIOMUHAHUS U SIBJISIONIMXCs OCHOBOIONATAIOIIMMY B 9TOM TeMe U /Il OCBOSHMSI MOCIEYIOIHX
pasnenoB Kypca.

3a4€T

INoaroroBka Kk 3a4eTy CrIOCOOCTBYET 3aKPETUIEHHUIO, YIITyOIeHNI0 1 0O00IEHUIO 3HAHUH, TTOJIy4aeMBbIX, B TIporiecce
00yYeHHsI, a TAKXKe TPUMEHEHUIO UX K PEIIeHUI0 MPaKTUIECKUX 3a1a4. ['0TOBSICh K 3a4eTy, CTY/IeHT JIMKBUAUPYET
UMeIIuecs MpoOesTbl B 3HAHUSX, YIITyOJIsIeT, CUCTeMATH3UPYET U YIIOPsJ0YMBacT CBOU 3HaHus. Ha 3auete
CTYJICHT IEMOHCTPUPYET TO, YTO OH MPHOOpPEN B Mpoiiecce 0OyUeHHUs 10 KOHKPETHO! yueOHOol aucrmrumHe. [Ipn
TIOATOTOBKE K 3a4€Ty HEOOXOAMMO O3HAKOMUTCS CITUCKOM BOIIPOCOB K 3a4eTy, TOBTOPHO O3HAKOMHUTCS C
JIEKLIIMOHHBIM MaTepHajIoM, CHCTEMAaTU3MPOBaTh MH(pOpManuio 1o Kypcy. Ocoboe BHUMaHKE CIIeyeT YASIUTh
paszenam Kypca, U3yUYeHHBIM CaMOCTOSITETFHO Y BBI3BIBABIIIMM HAUOOJIBIIIE 3aTPyJHEHHE TIPH TEOPETHUECKOM
U3YYEeHUH U pellieHNH MPaKTUUECKUX 3aau.

10. IIepeyeHs HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 Mpoecca
10 JUCIHMILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHoOHHBIX CIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yeMBIX MIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 JUCHUILIIIHE
(MOZyJTI0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 obecrieueHns 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, ITpEe/ICTaBIIeH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).
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11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHH 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILIHHE (MOIYJII0)

MartepuasibHO-TeXHHYECKOe obecredeHre 00pa3oBaTebHOrO MpoLecca Mo JUCLMILINHE (MOJLYJI0) BKIIOYAET B cebsl CleayIoiye
KOMIIOHEHTHI:

[MoMelneHus AJ1si CAMOCTOSITENIBHOM paboThl 00YYAIOIIMXCsI, YKOMIUIEKTOBAHHBIE CIICLIAT3UPOBAHHON MeGelIblo (CTOJBI U
CTYJbsI) M OCHAIIIEHHBbIE KOMITBIOTEPHOHN TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNsI K ceTh "MHTepHeT" 1 obecnedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM padoTHI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
U CTYJIbSI).

KomrbioTep 1 npuHTEp ISl paclieyaTKy pa3gaTOuHbIX MATePHAIOB.

MyabTUMeaniHAS ay AUTOPHSI.

12. CpeacrBa aganranuu NpenoaaBaHus JUCIHILIMHBI K MOTPEOHOCTAM 00yUYaoMUXCs HHBAJINIOB U JIHIL C
OrpaHUYeHHbIMH BO3MOKHOCTSMH 3/10POBbS

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOLIECCe IPUMEHSIIOTCS CIISAYIOIE METO/IbI M TEXHOJIOTUH, O0JIerJyaroiime
BocHpusATHEe UH(POPMALIUK 00YUAIOLIUMUICS MHBATMIAMH U JIMIAMU C OrPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3[J0POBbSI:

- CO3J]aHKe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa30BaHusl B albTePHATHBHBIC
bopmbl, y1oOHBIE TS Pa3IMUYHBIX M10JIb30BATEIIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXKHO NPECTABUTh B PA3IMYHBIX BUJAaX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPELYyCMOTPET
BO3MOXXHOCTh MAcCIITAOMPOBAHHS TEKCTa ¥ U300pakeHUH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYTHOCTh yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBl;

- CO3/J]aHKe BO3MOKHOCTEH JUIs 00y4aloIMXCsl BOCIPUHUMATH OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHKe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTepHATHBHBIX CIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHNEC JUCTAHIIMOHHBIX 06paSOBaTeJ’[LHbIX TEXHOJIOTUI 1A Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHumsal pa3janvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTbI 06yqa10meroc;{ C npernojaBarejieM, B TOM YUCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HMCIIOJIb30BaHbI 151 MTPOBEACHN A BUPTYAJIbHBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aPIMO)16ﬁCTBPI§[ BCEX YUYACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/I${, MNpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITTIOJTHEHHBIX pa60T, MMpoBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa60TbI;

- IPUMEHEHNUE TUCTAaHIUOHHBIX O6pa3OBaTCHLHHX TEXHOJIOTHI IJIA OpraHnu3alu (bOpM TEKYLIETo 1 IPOMEKYTOYHOT'O
KOHTPOJIA;

- YBEJIMYCHUE TPOAOLKUTEIILHOCTU CIa4n 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOITI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’[ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIBHOCTU CAaYn 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B IMMCbMEHHOMN (l)OpMC, - He Ooutee yem Ha 90 MHHYT;

- TIPOJOJIKUTEIIBHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3aUéTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BHICTYIUICHUS 00YYaloIerocst pH 3aliyTe KypcoBor paboTH - He OoJiee yeM Ha 15 MHHYT.

IIporpamma cocrasiieHa B coorBerctBrr ¢ TpedoBaHusaMu PI'OC BO u yueOHbIM 11aHoM 110 Harpasiienuio 04.04.01 "Xumus" n
porp p y p
MarucTepckon nporpamme "XemMouH@popmaTuka v MOJIEKYJISIpHOE MOJeJIMpoBaHue" .
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EnproB O.C., - 2-e u3n., crep. - Mocksa: ®nunTa, 2018. - 124 c.: ISBN 978-5-9765-3557-2. - Tekcr : anekTpoHHBIA. - URL:
https://znanium.com/catalog/product/966424 (nara oopamienus:: 28.05.2021). - Peskxum gocryna : 1o MoJmcKe.

3. IIuBoBapos, C. C. ®duznyeckre OCHOBBI TEOPUH ONTUYECKOIN M PEHTTEHOBCKOH CIIEKTPOCKOINHU: y4yeOHOe mocodue /
IMueosapos C.C. - Cankr-IlerepOypr: CIIOI'Y, 2016. - 64 c.: ISBN 978-5-288-05653-6. - Tekcr : anektpoHHsIit. - URL:
https://znanium.com/catalog/product/941494 (nata obpameHnus: 28.05.2021). - Pexxum poctyna : o HOgIICKe.

JonoJHuTeaAbHAS JUTEPAaTypa:

1. ®enotoB, M. A. SInepHblii MArHUTHBIN pe30HAHC B HEOPTaHWMYECKOM M KOOPAWHAIIMOHHON XuMuH. PacTBops! u kuakoctu / M.
A. ®enotoB. - Mocksa : PUSMATJINT, 2010. - 384 c. - ISBN 978-5-9221-1202-4. - Tekcr : anmekTpoHHbIi // JlaHb :
3NIeKTPOHHO-OubMoTeunas cucrema. - URL: https://e.lanbook.com/book/2151 (nara obpamienusi: 28.05.2021). - Pexxum
JOCTYTIA: IJIsI aBTOPU3. TTOJIb30BaTEICH.

2. Kaparaesa, ®.X. Cnekrpockorus SIMP B oprannueckoit xumun. Yacts 1. O6mas reopus AMP. Xumuueckue ciuru 1H u
13C/ ®.X.KaparaeBa, B.B.Knoukos. - Kazans: U3natensctBo Kazanckoro ynusepcurera, 2013. - 132 c. - Tekcr :
anektpoHHbId. - URL: http://repository.kpfu.ru/?p_id=68614 (nara obpamienus: 28.05.2021). - Pexum qocTymna: OTKPHITHINA.

3. CriekTpasibHble METO/IbI aHANM3a. [IpakTHUeCKOe PYKOBOJICTBO : yueOHoe mocodue / B. Y. Bacunbena, O. ®@. CrosiHoBa, U. B.
Hlxyruna, C. U. Kapnos. - CankTt-IletepOypr : Jlanb, 2021. - 416 c. - ISBN 978-5-8114-1638-7. - TekcT : 3eKTpOHHBIH //
Jlanb : anexTpoHHO-OMbMOTeuHas cuctema. - URL: https://e.lanbook.com/book/168677 (nata obparuenust: 28.05.2021). -
Pexum moctyna: st aBTOpuU3. MOIb30BaTENeH.

4. I'pxeropxeBckuid, K. B. OcHOBBI MOJIEKYJISIPHOW CHIEKTPOCKOIMU: CIIEKTPbl ONTUYECKOTO MOTJIONIEHU S U JTIOMUHECIEHIINH,
MPUMEHEHNE B M3Y4YEHHUHU TTOIMOKCOMETAJUIATHBIX HAHOKJIACTEPOB: yueOHoe nmocoodue / I'pxkeropxkesckuit K.B., Octpoyiko
A.A., - 2-e u3a., ctep. - Mocksa : ®nunTa, U3narensctBo Y paibckoro yuuBepeutera, 2017. - 210 ¢. ISBN 978-5-9765-3083-6.
- Texkcrt : anexktponnsii. - URL: https://znanium.com/catalog/product/947274 (nata odpamenust: 28.05.2021). - Pexum gocrymna
: TIO MOJTTUCKE.
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Iporpamma muciuruMHE "®U3ndecKre METOIBI UCCIIEI0BaHuS opraHndeckux coeaunennii”; 04.04.01 "Xumus".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.04.01 ®@u3uueckue memoovbt UCCACO0BAHUSI OP2AHUUECKUX
coeoureHuli

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocuis noaroroBku: XemMonHGOPMATHKA U MOJEKYJISIPHOE MOJSINPOBAHUE

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

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 ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst

3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE

BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"

obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY

NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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