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Iporpamma muciMIUIMHEL "MeTO/IBI CHHTE3a U UCCIIEIOBAHNS KOOPIMHAIIMOHHKIX coequHenuii’; 04.05.01 "®dynnaMeHTanbHas W MPUKJIATHAS
"
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
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[IporpamMmy mucHMIUIMHBL pa3padoTai(a)(u): goueHT, K.H. byxapoB M.C. (Kadenpa HeopraHu4ecKol XUMIM, XMMUYECKUI
uHCTUTYT UM. A.M. Bytnepoa), Mihail. Buharov@kpfu.ru ; nouenr, k.H. 3uaraunoBa A.b. (Kadenpa HeopraHuueckoil Xumuu,
Xumnueckuid HTHCTUTYT UM. A.M. ByTtneposa), Anna.Ziyatdinova@kpfu.ru ; goneHnt, k.H. XanHaHoB A.A. (Kacdenpa
HEOPraHn4ecKou XuMuu, XUMUYeCKUil HHCTUTYT uM. A.M. Bytneposa), AAHannanov@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:

- OCHOBHI COBPEMEHHBIX METOJIOB CHHTE3a 1 UCCIIeJOBAaHNS KOMIUICKCHBIX COSTUHEHHUIA,
- KOJIMYEeCTBEHHbIE METO/IbI pacueTa COCTaBa M KOHCTAHT PABHOBECHI KOMIUIEKCHBIX YaCTHUI] B pACTBOPAX;
- CXeMbI U TIPUHIIUIIBL IEHCTBUS IPUOOPOB;

- TEOPETUYECKNE OCHOBBI TPAAUIIMOHHBIX KYPCOB XUMUHU, CTIEIUAJIbHBIX XUMHWYECKUX AUCHUIUIMH U 3aKOHOMepHOCTCﬁ
XUMHYECKUX ITPOLECCOB € YUYaCTUEM BEIIECTB pa3ﬂlfl‘{HOf/i Ipupoabl, COBPEMEHHBIE ITPEACTABJIEHNS O IIPEAMETE, 3a4avax,
00J1aCcTaX IPAKTUYECKOI'0 MCIIOJIb30BAHUA U HAIIPABJICHUAX Pa3BUTUA PA3JIMYHBIX 00J1acTeN XUMUH - METOIAbI KPUTUIECKOTO
aHaJin3a U OLICHKN COBPEMEHHBIX HaYUHBIX ﬂOCTHM(CHHﬁ, a TaKK€ METOJbI TEHEPUPOBAHUA HOBBIX I/ILLCﬁ Ipu peNICHNA
HCCIENOBATEIIbCKUX U MMPAKTUYECKUX 3a/Ja4, B TOM YUCJIE B MEKANCIUIIMHAPHBIX 00J1aCTsX.

HoykeH ymeTs:

- AHAJIM3UPOBATb AJIbTCPHATUBHBIC BAPUAHTBI PEIICHUSA UCCIICAOBATC/IbCKUX U MPAKTUYCCKUX 3a/1a1 U OLICHUBATH
NOTCHUUAJIbHBIC BbIUT PBIIIN / MPOUT'PLIIIN pEAIU3alIUN ITUX BAPUAHTOB]

- TIPY PEIIEHNH UCCIEI0BATENBCKIX U MPAKTHUECKHX 33]ja4 TeHEPUPOBATh HOBBIE UJIEH, TIOAJAIONINECs PAllIOHATM3ALIUH,
MCXO/IsI U3 HAJTMYHBIX PECYPCOB M OTPAaHUYEHUI.

JlomxeH BlIafeTh:

- 9KCIEPUMEHTAJIbHBIMU METOJAMU OIPEACTICHUA (1)I/IBI/IKO-XI/IMI/I‘-I€CKI/IX CBOWCTB Ha OCHOBE HEOPraHnv4eCKux u
OpPraHn4eCKUX BECUIECTB;

- TECOPETUIECKUMHA METOAAMU OINMUCAHUA CBOICTB IIPOCTBIX U CJIOKHBIX BEIIECTB HA OCHOBE JIEKTPOHHOI'O CTPOEHUA UX
aTOMOB.

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucrurimHa (MoayJib) BKJoueHa B paszaen "b1.B.J1B.08.02 Juciurivael (MoAyn)" 0CHOBHOHN MpodheCCUOHATIbHOM
obpasoBaresbHOI mporpammbl 04.05.01 "PyHnameHTa bHAS ¥ IPUKIaaqHast XuMus (OyHIaMeHTa bHAsT XUMUST: MaTepPUaITbI
Oyaymero)" ¥ OTHOCUTCS K JUCHMIUIMHAM 10 BbiOopy Yactu OITOIT BO, ¢hopmupyemoii ydyacTHIKaMHi 00pa30BaTeIbHbIX
OTHOILIEHUH.

OcBauBaercs Ha 4 Kypce B 7 ceMecTpe.

3. O6beM qUCHATLIHMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTaKTHYIO PadoTy 00yJaomuxcsi ¢ npenojaapareJemM (Mo BHAaM y4eOHbIX 3aHATHII) 1 HA CAaMOCTOSATENLHYIO
padoTy odyuaromuxcsi

O61m1ast TPyIOEMKOCTh AUCIMTUTMHBI COCTaBIIsAeT 3 3adeTHHIX (bie) enuHutl(bl) Ha 108 aca(oB).

KonrtaktHas padora - 40 yaca(oB), B ToM umciie Jiekiuu - 40 yaca(oB), mpakTudeckue 3aHsaTus - 0 yaca(oB), 1a00paTOpHBIE
padoTthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOM paboThl - O yaca(oB).

CamocrosiTenbHast padoTa - 32 yaca(oB).
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Kon

TPOJIb (324€T / 9K3aMeH) - 36 yaca(oB).

Popma MpomMeRyTOYHOrO KOHTPOJIS JUCIUILIMHBL: K3aMeH B 7 ceMecTpe.

4. Coaep:xaHne JUCHHMILIMHBI (MOyJis), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/jejaM) ¢ YKa3aHHeM OTBe/IeHHOI'0 Ha
HHUX KOJIHYEeCTBA aKaJeMHYE€CKHX YaCcOoB 1 BU0B yqeﬁmﬂx 3aHATHI

4.1 CTpykTypa 1 TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAGOThHI 0 AU CHHUILIHHE (MO/IYJIIO)

Bujpbl 1 yachl KOHTAKTHOW PadoThI, Camo-
HX TPYAO0EMKOCTh (B yacax) cTod-
N Pazean! qucuuminnbt / Ce- lexumun, lexnun|IIpaxTu-[[IpakTu-JIadopa-Iaopa-| TeIb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKHeE |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B3J. [padoThl,| B 3. pa-
Bcero | cdopme | Bcero | popme | OoTa
Tema 1. TeopeTrueckoe onucaHue
1. p 7 2 0 0 0 0 0 0
HEOPraHMIeCKOTO CHHTEe3a
Tewma 2. IIpenapaTuBHBIE METOABI B
2. bertap n 7 2 0 0 0 0 0 2
HEOPraHUYEeCKOM CHHTE3e
Tema 3. TunoBble METOIBI TTOTYUYEHUS
3. ARLHOTY 7 2 0 0 0 0 0 2
HEOPraHNIECKUX BEIECTB.
Tema 4. BoamoxHoctu metoja pH-meTpun mist
4. [M3yueHus1 KOMIUIEKCOOOpa30BaHUS 7 4 0 0 0 0 0 2
Tema 5. Onruueckue MeTOAbI UCCIIETOBAHUS
HEOPraHMYECKMX BelecTB. MHTepnpeTanus
5. [FeoP = pripetan 7 2 0 0 0 0 0 2
SJIEKTPOHHBIX CIIEKTPOB TOTJIOIICHUS
METAJUIOKOMIUIEKCOB
6. [Tema 6. POTOIIOMUHECLIEHLIVS 7 2 0 0 0 0 0 2
Tema 7. Cnextpodoromerpus. OnpeseneHre
COCTaBa ¥ YCTOMYMBOCTH METAJUIOKOMIIIIEKCOB T10
7. Y 7 4 0 0 0 0 0 2
CHEeKTPO(POTOMETPHUESCKAM TaHHBIM
Tema 8. KauecTBeHHBIN peHTIeHO(DA30BbII aHAIN3.
Hudpaxiys peHTTeHOBCKOTO M3JIyYeHus1 Ha
8. |HaHoOOBeKTax. [IpakTHUeCKHe MOAXOIbI K 7 2 0 0 0 0 0 1
VHIUIYMPOBAHUIO AU(DPaKTOrpaMM
Tema 9. IIpocBeunBamoIas 3JIEKTPOHHAS
9. P i P 7 1 0 0 0 0 0 2
CHEKTPOCKOIHS
Tema 10. Metop! onpefesieHrst BaIEHTHOTO
COCTOSIHHS aTOMOB B MOJIeKy/ax: PeHTreHoBCKas
(pOTO3IEKTPOHHAS CIIEKTPOCKOMNMS U TPAKTHYECKHe
10. [moaxonpl K MHAMIMPOBAHUIO U 00paboTKe 7 2 0 0 0 0 0 1
[OJTyYE€HHBIX PE3YJIbTaTOB.
Tema 11. Cxanupymomas 3JIeKTpOHHAs
MUKPOCKOIHsI, MeTO/IBI OIpe/IeIeHNs COCTaBa B
11. |ckanupyIoLIeil 31eKTPOHHON MUK POCKOIHY; 7 2 0 0 0 0 0 1
Osxe-3JIeKTPOHHASI CIIEKTPOCK OIS
Tema 12. JluHaMHUUECKOE, CTATUCTHYECKOE
CBETOPACCESHUE U YJIBTPAMMKPOCKOITHS
12. p Y/IbTPaMHIKP 7 1 0 0 0 0 0 1
CYOMHMKPOHHBIX CUCTEM.
Tema 13. CiekTpaibHble METO/Ibl UCCIIEJOBAHUS:
HNK-®dypbe cneKTpOCKONUS 1 CIIEKTPOCKOITHS
13. yP P p 7 2 0 0 0 0 0 2
KOMOWHAIIMOHHOTO PACCesTHUS
Tema 14. SInepHblil MATHUTHBIA PE3OHAHC U
14. f1ep p 7 2 0 0 0 0 0 2
siIepHast MATHUTHAS PeJTaKCarvs
SAEKTPOHHBH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
15. Tema 15. lyleTom)I U3MepEeHUs BpeMeH SIepHOI 7 2 0 0 0 0 0 2
MarHuTHOH peJiakcaluu
16.|Tema 16. AMP cnekrpockonus 7 2 0 0 0 0 0 2
17. Tema 17. DaeKTPOHHbIA TApAMAarHUTHBIN Pe30HAHC 7 > 0 0 0 0 0 2
Tema 18. DxcniepumMeHTaIbHbIE OCHOBBL METOAA
18. 7 2 0 0 0 0 0 2
SI1P
19.|Tema 19. Marneroxumus. 7 2 0 0 0 0 0 2
MToro 40 0 0 0 0 0 32

4.2 Cogep:kanne qUCIHUATLIHHBI (MO TyJIs1)
Tema 1. TeopeTnueckoe onucaHne HEOPraHUYECKOro CHHTE3a

Xumuueckast TEPMOJUHAMMKA B HECOPraHUYECKOM CUHTE3E. P ACCMOTPEHUE OCHOBHBLIX TEPMOANHAMUYECCKUX CI)yHKHI/Iﬁ
COCTOSTHUM. KpI/ITepI/IeM HalpaBJICHHOCTH XUMHYECKOI IIpH 1nepexoae OT UCXOAHbIX BEHIECTB K IMMPOAYKTAM.
TepMO,HI/IHaMI/I'-IeCKI/Iﬁ pacueT BO3MOKHOCTH IMPOTEKAHUA XAMHYECKOI PE€aKkuu Ha MMpUMeEpPE MOJTy4YCHUS METAJJIOB. ®dazoBbie
Nnepexoabl. PaCCMOTpeHI/Ie q)aBOBI)IX AruarpaMm U NpuMEHEHUE UX JId OYUCTKU OPraHnvY€CKUX U HCOPraHM4e€CKUX BEIICCTB.
KuHeTrka roMOreHHbIX 1 TF€TCPOrceHHbIX pCaKHI/IIjI. STaIbl MNPOTEKAHUA XUMUYECKUX pCaKHI/IIjI.

Tema 2. HpenapaTnBHue METO/1bl B HEOPraHu4€CKOM CHHTE3€

Bup! cTekIsIHHOH Nocy ibl, TPUMEHEHUE U MapKUpoBKa. [IpaBuiia paboTsl cO CTEKJISIHHON MTOCY0i. MapKupoBKa peakTUBOB.
[paBuia paboThl ¢ XUMUYECKUMH BelllecTBaMU. TexHHKa 6e30MacHOCTH U IpaBiia OKa3aHWs NepBoil nomory. [IpaBuia
padoTsI ¢ 0611Iena00paTOPHBIM 000PYIOBaHHUEM (BECHI, CYIIMIIbHBIE MIKA(]bI, 103aTOPHI, IIEHTPUDYTH, JUCTIEPraToOpPHI U T.J1.).
Mertons! npenapaTuBHON XUMuU. [IprHIMITE Ki1accU(DUKAMM METOJJOB HEOPraHMUECKOro CUHTe3a. ['naporepmaibHbIil 1
coJbBOTEpMUYECKUil ciHTe3 Heoprannueckuil horoxumMudeckuii cuaTte3. CUHTe3 KOOPAWHALMOHHBIX MoauMepoB. CHUHTe3 Mo,
BBICOKMM JlaBjieHHeM. CHHTe3 KOOpAMHALIMOHHBIX coeuHeHni. CHHTe3 U OYMCTKA MPU HU3KUX Temmneparypax. CuHres ¢
HEOPraHW4ecKUX COeJUHEHUN C UCIIOIb30BaHUEM I1a3Mbl. CHHTE3 HEOPraHMUECKUX COEAVHEHUI ¢ UCIONIb30BAaHUEM BBICOKHX
TeMIeparyp.

Tema 3. TunoBbie MeTOAbI NMOJYyYeHUsI HCOPraoHn4ie€CKUX BEIeCTB.
OCHOBHBIE CITOCOOBI MOJIy4Y€HUs METAJJIOB, HEMETAJJIOB, coneﬁ, OKCHJ0B MECTaJIJIOB.
OCHOBHbBIE TpC6OBaHI/IH JJIA TPOBEAEHUA PA3JIMYHBIX BUAOB pCaKLlI/Iﬁ CHUHTE3Aa.
TeOpeTI/I‘{eCKI/Ie OCHOBBI CHHTE3a KOMILUIEKCHBIX COeTUHEHUI.

HaHOMaTCpI/IaJILIZ OCHOBHBIE CITOCOOBI NOJIy4Y€HUA U CTa6I/UII/I3a]_[I/II/I HaHO4YaCTHUl, METO/IbI I/I,I[CHTI/I(I)I/IKaLlI/II/I, (I)I/I3I/I‘I€CKI/IC n
XUMUYECKUE CBOMCTBA HAaHOPA3MEPHbIX 06pa3u03 .

Tema 4. Bo3M0KHOCTH MeTO/1a pH-MeTme AJIsI H3YyYE€eHUA KOMIIJICKCOOﬁpaZBOBaHI/Iﬂ

CymHocts pH-MeTprueckoro Metona. IHANKaTOPHBIHN 3JIEKTPOJ M JIEKTPOJL CPAaBHEHH . Y CTPOMCTBO COBPEMEHHBIX
pH-merpoB. Meton pH-Merpudeckoro TuTpoBanus. ABTOTUTpaTOpbL. Crioco6bl 00pabOTKH M MHTEPIPETALMH KOJINYECTBEHHBIX
JaHHBIX TUTPOBaHMsI. PacyeT KOHCTAHT JUCCOLMALINHN CIA0BIX KUCIOT U OCHOBAHWI, KOHCTAHT YCTOMYMBOCTH
METAJIIOKOMITJIEKCOB.

Tema 5. OnTnueckue METOAbI HCCJICOBAHUA HEOPraHN4€CKHUX BEIECTB. I/IHTepnpeTaum{ SJEKTPOHHBIX
CIIEKTPOB NOIVIOIEHUsI METAVIOKOMIUIEKCOB

IToHsTe 00 ONTUYECKUX METOAAX UCCICOOBAHMUA. MecTo onTHYECKUX METOOB CPpeIU NPpYyrux (I)I/ISI/IKO-XI/IMI/IlleCKI/IX METOIOB
HUCCiIea0BaHuA. KIIaCCI/I(l)I/IKaHI/IH OIITUYECKUX METOOOB UCCIICIJOBAaHUA.

Mertobl, OCHOBaHHBIE Ha SIBJICHUM CBETOPACCESIHUS: IMHAMIUYECKOE CBETOpaccesiHue, HedeIOMEeTpUsl ¥ TYpOUIMMETPHSL.
S¢ddext Tunnans. OCHOBHbIE PUHIIMIIL AHAITM34A, IPUOOPHI /151 U3MepeHuit. 3akoH Panest.

Abcopbumonnsie Metoasl aHanmm3a: MK-cnekrpockonust, poTOKOTOPUMETPHS], CIIEKTPO(POTOMETPHSI.
BocrnpusTie 1iBeTa: CeKTpayibHBIN U TOTIOJTHUTENBHBIN 11BeTa. [Iponcxoxk/jeHne CeKTPOB MOTJIOMEHHs B BUAUMON U

VY ®-ob6aactsax. 3aBUCUMOCTDb CHIEKTPaJIbHBIX XapaKTePUCTUK PACTBOPOB METATTIOKOMILIEKCOB OT MPUPOIBI LIEHTPATIBHOTO
aToMa, JIMTaH/I0B, FEOMETPUU KOMIUIEKCA. Y CJIOBUs MOIJIOLIEHHU s 31IEKTPOMAarHUTHOTO U3JTyYeHusl.

HpI/IMGHI/IMOCTb Teopnﬁ BaJICHTHBIX CBHSCﬁ, KPUCTAJUIMYECKOI'O MOJIA U MOJICKYJISIPHBIX 0p61/1Taneﬁ IJIA OOBICHEHHS TI0JIOC
TIOTJIOMEHU A METAJIJIOKOMITJICKCOB. HpaBI/ma 0T60pa. Ty 9JICKTPOHHLIX IIEPEXOJOB: d-du f—f—HCpCXOHbI, HUHTpAJIMI'aHAHBbIE
MOJIOCHI MOTIJIOIIEHU, MMOJOCHI C IIEPEHOCOM 3apsia.
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Teopust TepmoB. MynbTUILIETHOCTH TepMa. [IpaBuiia orpeiesieH|s OCHOBHOTO TepMa aToma. Pacinerienie TepMoB B
KPUCTAJUTMYECKOM I10Jie JIuraHaoB. [IpaBuia B3aMMHOTO COOTBETCTBUS YpoBHel pacmiervieHus. [uarpammel Oprena u Tana0e-
CyraHo.

Tema 6. ®oToTI0OMHHE CLI€HITUST

JIIoOMUHECLIEHTHBII aHAJIM3: MOHATHE O JTIOMUHO(OPaX, BUIB! JIOMUHECLIEHIIMU. POTOMIOMUHECHIEHIMA: (piryopeclieHIus 1
ochopecuenmst. [IpuHIMT PpabOTH! IIOMUHECIIEHTHOTO CIIEKTPOMETpa. IMUCCUOHHBIH CIIEKTP, OaTOXPOMHbIN 1
TUIICOXPOMHBIN CIBUTH, TUIIEPX POMHBII U TUNOXPOMHBIA 3(pekThl. 3akoH CTokca-JIoMMes, CTOKCOB C/IBUT, IPABUIIO
JlepimmHa. KBaHTOBBIH 1 3HEPreTHUECKU BBIXO[ (POTOMOMUHECHEHIMH. TyllleHre IIOMUHECLIEHIINH.

OcobeHHOCTH (POTOMOMUHECIIEHIIUKM HOHOB f-3JIEMEHTOB U MX KOMIUIEKCOB, 3(eKT "aHTeHHBI .

Tema 7. Cnekrpodoromerpusi. OnpeesieHne cocTaBa H yCTOWYHBOCTH METAJIOKOMILIEKCOB 110
CHeKTpPO(OTOMETPpHYECKUM JAHHBIM

OCHOBHbIE IPUHIIUIIBI IPOBEEHHS CIIEKTPOPOTOMETPHUYECKOT0 aHATIN3a, YCTPOMCTBO CIEKTPO(OTOMETpa, YaCTOTHBIH
JMAara3oH, MPUHLHMIIEL pabOThl CBETO(PHUIBTPOB 1 MOHOXPOMaTOpoB. CriocoObl IpecTaBIeH!s cIeKTpoB. OCHOBHBIE
XapaKTepUCTUKHU CHEKTPOB MOTJIOMIEHHSI: ONTHYECKAast IVIOTHOCTb, MOJISIPHBIN KO3((UIMEHT CBETOMOITIOMEH s (K03 (HIIeHT
SKCTUHKIWH), UHTEHCUBHOCTH U MOJTYIIMPHHA TOJIOCH TIOTJIOIEHHUS], JUTMHA BOJIHBI IIPH MAKCUMaJIbHOM CBETOMOIJIOIEHNH,
0aTOXPOMHBIA U TUIICOXPOMHBII CABUI'H, YyBCTBUTEILHOCTD CIIEKTPODOTOMETPUIECKUX U3MEPEHHUI.

3akoH Byrepa-Jlambepra-bepa. YcnoBus coonoaeHus 3akoHa. Ousmyeckre U XUMUYECKUe TTPUIMHBI OTKJIOHEHHUSI OT 3aKOHA.

IIpumeHenue crieKTpohOTOMETPUH /151 AHATIMTHUYECKUX LieJIeld, KHHETHUECKNX MCCIISAOBAHNMN, N3yIEHHS] XUMHIECKUX
paBHOBecuit. CriocoObl IepeBoa BelllecTBa B OKPaIleHHOE coeqUHeHHe. BHOOp ONTHMAaIbHBIX YCIOBHIA TPOBEICHHS
CTIEKTPO(POTOMETPUIECKIX N3MEPEHHUH.

OnpeieieHre YMClia YacTHIl B paCTBOPE B YCIIOBHSIX paBHOBecus. M3o0ecTrueckast Touka. PacueT KOHCTAHTBI TUCCOIMAITIH
Jurasga (caadom KUCIOTH).

Crioco0sl OMpejie/ieHrst COCTaBa METATIOKOMILIEKCOB: MeTo 1 JKoba (M30MOJISIPHBIX CEpUit), METO/] OTHOIIEHHS HAKJIOHOB
(TapBess-MeHHHHTA), METO[] CABUTAa PABHOBECHY (MOJISIPHBIX OTHOIICHN!). OCHOBHBIC TUTIBI KPUBBIX, KAUECTBEHHASI OIICHKA
TIPOYHOCTH KOMILIEKCOB. BO3MOKHOCTH M OTpaHIYCHUS METOJIOB.

Crioco0bI ornpe/esicHrst KOHCTAaHT 00pa30BaHKs META/UIOKOMILIEKCOB. MeTo/1 CIIBUra paBHOBECHIA: 00pabOTKa KPUBBIX C
HACBIIIIEHUEM 1 0e3 HACBIIIIEHH B ClIy4yae, €CJIU JIMraH | ABJISIeTCS CUIIbHOM MK ¢J1a00i KUCI0TOM. M conb3oBaHue MeToa
KOHKYPEHTHOM peaklluy B cliydae 0Opa3oBaHKs OUYeHb [TPOUHBIX MeTaJUTIOKoMIUIeKcoB. MeTtoa Komapsi.

O6pa60TKa HaHHBIX B CJIy4ade CTylIEHYaTOro KOMHIICKCOO6paSOBaHI/IH. BTOpI/I‘IHI)Ie KOHICHTPAINOHHBIC [TIEPEMEHHbIC. cDyHKHI/ISI
O6pa3OBaHI/IH, METOJ EbeppyMa. OHPCHCHGHI/IC KOHCTAHT CTYII€EHYaTOro KOMHHCKCOO6pa3OBaHI/IH O METOAY COOTBETCTBEHHBIX
PacTBOPOB. CraTucT4eCKOe COOTHOIICHHE CTYIIEHYAaTbIX KOHCTAHT paBHOBCCHﬁ.

Tema 8. KauecTBeHHbIi peHTrenoga3osslil anaans. ndpaknusi peHTreHOBCKOro N3JIy4YeHHsl HAa HAHO00'beKTax.
IIpakTnyeckue MoaAX0Abl K HHAMIUPOBAHNIO U PAKTOrpaMmM

Pemmerkn Bpage. Ilonstie o nenrpupoBkax. [IpocrpancTBeHnas rpynma. OcHoBHasi ”H(OpMaNus O CTPYKType KpHcTasa.
XapaKTepuCTHUECKOe PEHTTeHOBCKOe n3mydeHre. 3akoH Mozmu. [IoHsaTre o kadecTBeHHOM (ha30oBOM aHanm3e. [IpoeneHne
Ka4yeCcTBEHHOTO peHTreHo(a3zoBoro aHamm3a. Merox Putsensaa. @opma nudppakIMOHHBIX MaKCUMYMOB TIpH AUPAKIINN Ha
peanbHBIX 00beKTax. MHCTpyMeHTaIbHBIN BKJIaJ B yIMpeHue pediekcoB. Briaa B ymmpenue pedieKcoB, CBSI3aHHBIN C
HecoBepIIEHCTBOM 0Opasiia. MeToss! onpe/eieH!s TapaMeTpoB MUK POCTPYKTYpbl. OCHOBHBIE OITMOKH TPH UACHTHDUKAIIN
criekTpoB. [ocTpoeHne TeopeTHYEeCKHUX CIIEKTPOB coelHeHni. PaboTta ¢ 6azaMu JaHHbIX.

Tema 9. Hpocnelmnalomaﬂ SJEKTPOHHAsA CIIEKTPOCKOIIUA

[pencraBnenne o MexaHu3Me (POPMUPOBAHNST M300PaKEHNUS B TPOCBEUMBAIOIIEM JIEKTPOHHOM MHUKPOCKoIe. Pexknmbl
padoTBI. 3a1a4H, pelIaeMble C MOMOIIIBIO TPOCBEYMBAIONIEH JIEKTPOHHON MUKPOCKONNH. XapaKTepUCTUKH JIEKTPOHHOTO
Iy4Ka. VICTOYHNKY 3JIEKTPOHOB (3JIEKTPOHHBIE yIIKH). Pexum andpakumm 351eKTpoHHOro MUK pockora. Popma y31os
00paTHOH peleTKy 1 nocTpoeHue cepsl DBajbaa JJisl TOHKMX KpUCTa/uIoB. Bujibl anexTpoHorpamm. [locrosiHHas npubopa.
MupuipoBanye KOJIBLEBIX JIEKTPOHOrpaMM. VIHIUIIMpOBaHME TOUYEUHBIX JIEKTPOHOTPAMM.

Tema 10. MeToabl onpe/iesieHNsI BAJEHTHOT'O COCTOSIHHSI aTOMOB B MoJleKyJiax: PenTrenoBckast
(poT03/IeKTPOHHASI CIEKTPOCKONNS U MPAKTHYECKHE MOAX0/Ibl K MHANIHPOBAHUIO H 00padoTKe MOJyY€eHHBIX
pe3yJbTaToB.

ITpuHIMIT 1 BO3MOKHOCTH METOJ]a PEHTTEHOBCKOM (h0T031eKTPOHHOI criekTpockonuu (PPIC). KauecTBeHHBIN aHAN3.
KomuectBennstii ananmus. POIC ocToBHBIX ypoBHEH nmoBepxHOCTH. COCTOSTHUE XMMIUECKOH cBs13u. OCHOBHBIE 00JIACTH
nipumeHenus. Tunsl ananmuzaropoB B POIC. O6paboTKa NoITydeHHBIX Pe3y/IbTAaTOB U padoTa ¢ 6a3aMy JaHHbIX.

Tema 11. Ckanupywoias 3JieKTpOHHasi MUKPOcKonusi, MeTo1bl onpejiejieHUs1 cOCTaBa B CKaHNPYIIei
3JIEKTPOHHON MHKpocKonuu; OKe-3JIeKTPOHHAS CIEKTPOCKOIHUSI

TeopeTnyeckre OCHOBBI CKaHUPYIOIIEH 3JIEKTPOHHON MUKPOCKONUH. VICTOUHMK 3JIEKTPOHOB. VICTOUHMK 3JIEKTPOHOB.
BzanmonericTBre 37eKTpOHOB ¢ BemecTBOM. Jletektophl. Pu3ndeckrie ocHOBB Oxe-3/1eKTpOoHHasI CrIeKTpocKomnust. CieKTpsl
Oxe-351eKTpoHOB. [ TyOrHa BbIXO/1a 371eKTPOHOB. KavuecTBEeHHBIN M KOJIMYECTBEHHBIA aHAIM3 METOJJOM JIEKTPOHHON
Oxe-CcreKTpOCKONuu

Tema 12. IInHaanecxoe, CTAaTHCTUIECCKOE CBETOpPACCEesIHUE U YJIbTPAMHUKP 0 CKOIIUSA CyﬁMHKpOHHL]X CHUCTEM.

SAEKTPOHHBH
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OCHOBBI METOJa IUHAMUYECKOTO CBETOPACCESHUS. OCHOBBI METOJA CTATUCTHUYECKOTO CBETOPACCESIHUSL. KOPPEIIALMOHHAS
ynkums. Teopust aBoiiHOTrO JTydyenpenomienus. 3akoH byrepa-Jlambepra-bepa u napanokc skcTrHKIMY. [11a3MoHbIi
PE30HAHC U OKpacKa JUCHEPCHBIX CUCTEM. YJIbTPAMUKPOCKONHUS U aHAJIU3 TPAEKTOPUIA ABUAKEHMS HAHOYACTHULI.

Tema 13. CnnexkTpajbHble MeTOIbI HcceqoBanus: UK-Pypbe cieKTPOCKONUs U CIEKTP 0 CKOMUs
KOMOMHAIIMOHHOTO paccesHusI

OcHoeHble nosoxenus Meroaa VK-crnekrpockoruu, MK-cniektpomerpus ¢ @ypbe-npeodpasoBanremM. Meton MK-otpakeHus
JJTsT aHATN3a TBEPABIX 00pasuoB. OciiabIeHHoe MOJIHOE OTPpaxeHHe. 3epKajlbHOe OTPaKeHHe. HApYIIEHHOe MIOJIHOE BHYTPEHHee
oTpaxeHue. PamaHoBcKas criekTpockomnusi. PamaHOBCKHIT 3peKT 11 HopMaTbHOE KOMOMHALIOHHOE paccestHue.
KonebarenbHble SHEpruu.

Tema 14. AAnepHbIili MATHUTHBIH Pe30HAHC U sAJePHAS MArHUTHASA peJaKcamus

MarnutHble fapa. SaepHple MarHUTHBIE MOMEHTHI. Y POBHU SHEPriMM MarHUTHBIX siep B MarHUTHOM nosie. Pacnipenenenue
SAIEPHBIX CIIMHOB B MArHUTHOM IoJsie. MarHuTHoe pe3oHaHcHoe norionienue. Knaccuyeckoe onucanue SIMP. fnepras
MarHuTHas peyakcauus. Y paBHeHus bioxa. BpemeHa cliMH-CIMHOBOM UM CIIMH-PEIETOYHON peslakcalui. MexaHu3Mbl sepHoi
MarHUTHOH peslakCalliM B )KUJIKOCTSX U TBEPIBIX Telax.

Tema 15. MeToabl H3MepeHUs BpeMeH 5/1ePHOIl MATHUTHOM PeJIaKcanuu

CriocoObl M3MepeHus1 BpeMeH MarHUTHOH pestakcaiuu. VimirysibcHble MeTopl. Y paBHeHHst biioxa Bo Bpallaiomencs ciucreme
koopauHat. CurHan cBoOOAHON MHAYKIMKU. VIMITy/IbCHBIE METO/IBI U3MEPEHHST BpeMEHHU CITH-PELIETOYHON peJlaKCalliH.
ITocnenoBarensHOCTh MHBEpCHA CUTHA CIMHOBOTO 3Xa. VIMIyJIbCHBIE METO/IB U3MEPEHU S BPEMEHU CITUH-CITMHOBOM
penakcanuun. [TocnenoBarensrocth Kappa-Ilapcemna-Meioyma-I via

Tema 16. AMP cnekTpockonusi

CriocoOsl peructpaliyu crektpoB SIMP. DiekTpoHHOE SKpaHUpOBaHUE ep, KOHCTAHTa 9K PAaHUPOBAHMSI, XAMUYECKHUH C/IBUT.
CniviH-CIIMHOBOE B3anMoyieiicTre B criekTpax SIMP. BiusHue xumudeckoro ooMeHa Ha Buj criekTpa. CriocoObl CyKeHHsI
JuHui cnektpa. Pypoe-criektpockonus AMP. Jisymepnsie criektpsl IMP, COSY skcniepument. MHoromepHas IMP
CIIEKTPOCKOIHS.

Tema 17. DieKTpOHHBIN NapAMAarHUTHBINA Pe30HAHC

MarHuTHbIi MOMEHT 3JIEKTPOHOB. Y POBHU SHEPIHU HECTIAPEHHBIX SJIEKTPOHOB B MarHUTHOM ToJie. OpOUTaIbHBI MArHUTHBIN
MoMeHT. CriMH-OpOUTalIbHOE B3aUMO/IEICTBYE. 36eMaHOBCKOE, CBEPXTOHKOE U CYIIEPCBEPXTOHKOE B3aUMO/ICHCTBUSI.
Ocobennocty peructparmu criekTpos DIP. M3orpomntsie criekTpbl DIIP 11 cucTeM ¢ 3JIeKTPOHHBIM criHOM S=1/2.
CruHOBBI raMIIIbTOHWAH. AHU30TPONHMS ITapaMeTPOB CIIMHOBOIO raMU/IbTOHUAHA. BiinsHue aHn3oTponuu Ha criekTpsl DI1TP
PacTBOPOB, KPUCTAIIIOB U MOJUKPUCTALINYSCKUX 00pa3ioB. CUCTEMbI C CYMMapHBIM 3JICKTPOHHBIM criHOM S > 1/2. Teopema
Kpamepca. JIBOiHO# 3/1eKTPOHHO-AAepHBIN pe3oHaHc. MiMmybcHble MeToauku DITP.

Tema 18. IkcnepumeHTaNLHBIE 0CHOBBI MeToAa DIIP

Ocob6enHoctr criekTpoMeTpoB DIIP pa3nmnuHbiX Auana3oHoB yacToT. Y crpoiictBo criekTpomerpa DIIP X-nuanazona. Crpoenue
BOJIHOBOJIA M pe3oHaTopa. PacripesiesieHne MarHUTHOTO 1 9JIEKTPHYECKOro noJjeil B pesoHatope. OcoOeHHOCTH pe30HaTopa s
00pa3LOB ¢ OOJBIION ANIEKTPUUYECKOH TPOHULIAeMOCTbI0. MOy ALK BHEIIHErO MarHUTHOTO 1oJ1s. CUHXPOHHBIN JEeTEKTOp.

OcoOeHHOCTH peanu3aly UMITYJIbCHBIX MeToauk ITP.

Tema 19. Marneroxumus.

MarHuTtHasi BOCHpMUMYUBOCTb. OCHOBHBIE KJIACChI MATHUTHBIX BELIECTB (JMaMarHeTUKY, apaMarHeTUKY, (heppOMarHeTHKH,
aHTU(eppoMarHeTuky, peppuMarseTuku) B3anmopeiicTBue BelecTsa ¢ MarHUTHBIM HosieM. 3akoH Kiopu-Bericca. Y paBHeHust
Ban-®ieka. DkcriepuMeHTaIbHOE OIpeeieHue MarHUTHO!M BocripuuMurBocTH (Metox I'yu, meton Papanes,
CKBU/I-marnetomerp). CTpoeHHe U MarHUTHbIE CBOMCTBA KOOPAWHAIIMOHHBIX COeqMHEHUIA. THIIb 1 MEXaHU3MbI OOMEHHBIX
B3aMMOJIeCTBUI. B3aMocCBs13b mapaMeTpoB OOMEHHOT'O B3aUMOJEHCTBHS C OCOOEHHOCTSIMH CTPOEHH S KOMILIEKCOB.

5. IlepeyeHb yueOHO-METOUUECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yUJaloImUXCs M0
JUCHUNIIHE (MOLYJII0)

CamocrosTesbHas padoTa 00yYaIOILIMXCs BEIIOIHAETCS MO 33AaHUI0 U IPH METOOUYECKOM PYKOBOACTBE NperofaBaTesis, Ho 6e3
€ro HeloCpeACTBeHHOro yyactust. CamocTosiTeNbHast paboTa MOAPa3AeNseTcsl Ha CaMOCTOSTEbHYI0 Pa0OTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSATENbHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIIbHBIX TeM (pa3zieioB) JUCHUILIMHEI, TaK U IPOPadOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayJUTOPHOMN paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYaloIyecs YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIIOT 3a1aHM, HalIpaBJIeHHblE Ha 3aKpeTIeHNe 3HaHUi 1 OTPaOOTKY YMEHHI 1 HAaBBIKOB,
FOTOBATCS K TEKYLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIMHE.

Opranuzanyst CaMOCTOSITENILHON padoThl 0OYYaIOIINXCS perJIaMeHTPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEPaTypOl U 3IeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMy, BKIIOYASI:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, PorpaMMaM MarkcTpaTyphl (YTBEPKIEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®enepanviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @enepam Nel4-55-996un/15 ot 27 Hosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHbBIX 3aBe/leHuiT"
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VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIll yHUBEpCUTET"

[TpaBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) ¢enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl KazaHckoro (IIpuBoskckoro) deaepaibHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHHUIINHE (MOIYJII0)

POoHJI OLIEHOUHBIX Cpe€ACTB IO AUCHUIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIE HA ITPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. POH]I OLIECHOYHBIX CpE€ACTB BKIIOYAET OEHOYHbBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 UCIUILIMHE (MOJYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKU IO JUCIUILIMHE (MOYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OLEHUBAHMSI /IS KAXK OO OLEHOYHOIO CPEJICTRa;
- KpUTEPHHU OLICHUBAHMSI JJTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIIACMBIC K HeﬁCTBHHM o6yqa101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JIMYHbIX TUIIOB.

DoHJ] OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE HaxoauTcs B IlpunoxkeHun 1 K mporpaMme JUCHUIIMHBL (MOIYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpEIIoIaraeT u3y4eHne OCHOBHON ¥ JOTIOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTtypa
MOXKeT OBITh JIOCTYITHA OOYYAIOMIMCS B OTHOM W3 JBYX BapUAHTOB (JIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10roBopos ¢
npaBoobJIaIaTe sIMu;

- B leyaTHOM Bujie - B HayuHott 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaroIiuecs moyJanT YIeOHyI0 IUTepaTypy Ha
aOGOHEMEHTE TT0 YUTATETLCKUM OMJIeTaM B COOTBETCTBHU C TIPABIJIAMU TIOJTb30BaHUsI HaydHO! OMOIMOTEKOM.

DIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKHM MPU BBEJCHUU 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HConb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOr0o U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIuIsApa JOTOIHUTEIPHOM JIUTepaTyphl Ha
Ka)k10r0 00y4alolerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIMIUIMHBI (MOJLYJIS), HAXOUTCS
B [Ipmnoxenun 2 k paboueii mporpamMmme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO TP U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

MarHsuTHbIe METOBI B XUMHH - http://www.chem.msu.ru/rus/teaching/kazin/kazin.pdf

MeTtoap! ucciieioBaHUsl HEOPraHMYeCKUX BelecTB U MaTepuanoB (MI'Y) -
http://www.chem.msu.ru/rus/teaching/thermo/46_47.pdf

Muxkpockomus - https://micro.magnet.fsu.edu/primer/virtual/virtual.html
IIpakTHKyM IO CHUHTe3aM HaHOMaTepHasoB - https://education.mrsec.wisc.edu/video-lab-manual/
Pentreno-¢a3oBeiii anamms - http://www.chem.msu.ru/rus/teaching/kovba/welcome.html

®.X. Kaparaesa, B.B. Knoukos. Cnekrpockorust IMP B oprannueckoii xumuu. Yacts 1. O6mas teopust AMP. Xumiueckue
capuru 1H u 13C. - http://kpfu.ru/publication?p_id=44583

XumrdecKkre MeTOIbl CHHTE3a HEOpPraHUIecKux BemecTB 1 Matepuasios (MI'Y, 2008 1.) -
http://www.chem.msu.su/rus/teaching/kaul/all.pdf

I0.A. YcrbiHioK. JIek1u no CeKTPOCKOIUY SEPHOrO MarHUTHOTO pe3oHaHca. Yacts 1. -
http://www.chem.msu.ru/rus/teaching/ustyniuk-nmr-lectures/welcome.html

9. MeToandecKne yKa3aHHA UIA 00yUJaIomMXCs M0 0CBOEHUIO JUCIHUILIAHBI (MOXyJIsT)

Crpanyua 8 u3 12.
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Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKLIH Heo6xoqumo npocMaTpuBaTh KOHCIIEKT Cpa3y MOcCie 3aHATHiA, OTMEThTE MaTeprall KOHCIIEKTa JIEKLIUHA, KOTOPBIH
BBI3BIBAET 3aTPYAHEHUS [Is1 IOHUMaHUs1. [lonbITaiiTech HaliTH OTBETH HA 3aTPYJHUTEIBHBIE BOTIPOCHI, UCTIONB3Y S
peKoMeH IyeMylo uTepaTypy. Ecim camocTosiTesbHO He yaanochk pa3oOpaThesi B MaTepuae, chopMyMpyiiTe
BOIPOCH! ¥ 0OpaTUTECH 32 IIOMOLIBIO K ITPETIOAaBaTeII0 HA KOHCY/IbTAlUY WM OJIVKadIne JieKimu. Perynspro
OTBOJMTE BpeMsl JJIsl IOBTOPEHHUsI IIPOMIEHHOTO MaTeprasa, poBepsisi CBOM 3HaHMS1, yMEHHUs] U HABBIKY 110
KOHTPOJIbHBIM BOITPOCAM.

camocTosi- | Meromudeckue ykaszaHus 10 OPraHU3aLy CAMOCTOSATEIBHON paboThI
TenbHast padota | Paboueil mporpamMMoii JUCHMIUIAHEI IPELYCMOTPEHa CaMOCTOsITe bHAs paboTa cTyaeHToB. CaMOCTOsTeIbHAS
paboTa IPOBOAUTCSI C LIEJIBIO yrTyOIeH s 3HAHMI [0 AUCIUILUIMHE U [IPeIyCMaTPHUBACT:
- YTEHHE CTYACHTAMHU PEKOMEH/IOBAHHOI JIMTEPATYPhl U YCBOCHUE TEOPETUUYECKOrO MaTepHaa JUCLMILINHBL;
- MOAATOTOBKY K MPAaKTHUYECKUM 3aHATHUSM, Ta00paTOpHbIM paboTaM U KypcoBoii padore;
- paboty ¢ IHTepHeT-UCTOYHUKAMHT,
- IOATOTOBKY K c/iaye MMPAKTHIECKUX padoT, BBIIOJIHEHUIO TECTOBBIX 3aJaHU 1 CIaYe 3a9YETOB U IK3AMEHOB.
[naHMpoBaHUe BPEMEHU Ha CAMOCTOSITENBHYIO paboTy, HEOOXOMMOro Ha N3yYeHHUe HACTOSIIIECH IUCLIUILIIHEL,
CTYIEHTaM JIy4llle BCEro OCYIIECTBISATh HAa BECh CEMECTp, PEAYCMATPUBAsI IPU STOM PEryJIsSIpHOE MOBTOPEHIE
MPOIICHHOTr0 MaTepuasa. Marepuai, 3aKOHCIIEKTHPOBAHHBIN Ha JIEKIMSX, HEOOXOIUMO PEeryJIsipHO TOIMOIHAT
CBEICHUSIMH U3 JIUTEPATyPHBIX UCTOYHHUKOB, IIPE/CTABICHHBIX B paboUeil mporpaMmMe AUCHUIUTMHEL. TTo Kaxmoi
U3 TEM [UIsI CAMOCTOSITEIBHOTO M3YUCHMsI, IPUBEACHHBIX B pab0oveil MporpaMme IUCLUILTMHBL CIeqyeT CHaYasa
MPOYMTATh PEKOMEHIOBAHHYIO JTUTEPATYpPy U MPH HEOOXOIUMOCTH COCTABUTh KPATKUIl KOHCTIEKT OCHOBHBIX
MOJIOXKEHHUI, TEPMUHOB, CBEICHMUI, TPEOYIOLIMX 3aIOMUHAHKS 1 SIBJISIOIIMXCS] OCHOBOIIOJArAIONIUMH B 9TON TeMe
Y IS OCBOCHHSI MOCTIEAYIOIINX Pa3enoB Kypea.

9K3aMCH YcnemHas moaroToBka K 9K3aMCEHY BO3MOKHA JIMIIb B Cl1y4ae CHCTEMaTUYECKOW CaMOCTOATETbHOM pa6OTbI B
X0I€ BCEro ceMecTpa. HCHOCPCHCTBCHHO nepe] 9K3aMEeHOM HCO6XOI[I/IMO IpOYUTATh BCE KOHCIEKTHI J'[eKHHfI,
OCBCXHUTH B ITaMATH na6opaToprIe OIIBITHI U PEHICHUA TUIIOBBIX 3a7a4. HpI/I pemeHnmn 3aJaHUl B
9K3aMCHAallTUOHHOM ouere JUTs palfiOHAJIbHOT'O UCIIOJIb30BAHUS OTBEJIEHHOTO BPEMCHU JIy4llI€ BHAYAJIC OTBETUTDH
Ha BOITPOCHI, KOTOPBIC BbI3bIBAIOT MEHLIIIC BCET'O 3any)_'[HCHI/Iﬁ, PpeInThL pacqéTHme 3a/1a4u, a MOCJIE BEPHYTLCA K
3a/IaHUAM TIOBBIIIIEHHOH CJIOKHOCTH.

10. IIepeyeHs HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 NMpoecca
o JUCHHILIHHE (MO/IYJII0), BKJIOYAs epevYeHb MPOrpaMMHOro odecnedeHns 1 uH( OPMAIHOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX MIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca 10 JUCHUILITIHE
(MOZyJII0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 obecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEe/ICTaBIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onucanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
npouecca no JUCHAILINHE (MOIYJII0)

MaTepI/IEUH)HO-TeXHI/I‘ICCKOC obecrieueHne O6pa30BaTCIII)HOI‘O nmponecca 1no AMCuuIuinHe (MOJIy)IIO) BKJIIOYAET B ce0s cileaymomue
KOMIIOHCHTHI:

[NomereHust 4J1s1 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCsl, YKOMILIEKTOBAaHHBIE CTIEIIMATM3UPOBAHHON MeOEJIbIo (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHO!N TEXHUKOW C BO3ZMOKHOCTBIO MOAKIIIOUeHus1 K ceTr "MHTepHeT" u obecrieyeHreM JocTyra
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueGHble ayAMTOPUH TSI KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

Komnborep v npuHTep 15 paclieyaTKy pa3JlaTOYHbIX MATEPUAJIOB.
MynbTUMeINIHHAS 8y IUTOPHSL.

KommnbloTepHBIit KJtacc.

Crenuanu3upoBaHHas 1abopaTopusl.

Crenuanu3upoBaHHas J1abopaTopusl.

12. CpeacrBa aganranuu NpenoaaBaHus JUCIHILIMHBI K MOTPEOHOCTAM 00yUYaomUXCsa HHBAJINI0B U JIHIL C
OrpaHUYeHHbIMH BO3MOKHOCTSMH 3/10POBbS

ITpu HEOOXOUMOCTH B 00pa30BaTEILHOM IPOIIECCe IPUMEHSIIOTCS CIIEAYIOIIE METO/IBI M TEXHOJIOTUH, O0JIerJyaroiime
BOCIIpHSITHE MH(MOPMALINK 00YYAIOIIMMUCS MHBAIMAAMHU U JIUI[AMH C OTPAaHUYEHHBIMUA BO3MOKXHOCTSIMU 37I0POBbSI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa30BaHusl B albTePHATHBHBIC
bopmbl, y10OHBIE TSI Pa3IMYHBIX MT0JIb30BATENIEH;

SAEKTPOHHBH
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITa6I/IpOBaHI/IH TEKCTa U H306pa)l(eHHfI 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCH WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

IIporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 11aHoM 1o crietmanbHoctu: 04.05.01
"dyHaaMeHTanbHas U MPUKJIaIHAs XUMUs'" U crienmanu3anuy "®yHIaMeHTaIbHASE XUMUSL: MaTepUalibl Oyayiero”.

SAEKTPOHHBH
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IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

CrneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMUS
Cremmammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBL OYVIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcHoBHas JuTepartypa:

1. AxmeroB, H. C. O6mas u Heopranmdeckast xumust: yueOHuk / H. C. Axmeros. - 13-e u3p., crep. - Cankt-IletepOypr : JlaHb,
2023. - 744 c. - ISBN 978-5-507-45394-8. - Tekcr : anekTpoHHsIi // JIaHb : 3neKTpoHHO-0MOMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/267359 (nata obpamenus: 20.02.2025). - Pexxum jocTymna: Uist aBTOpH3. TOJIb30BATEIIEH.

2. IMatpymesa, T. H. Cencopuka. CoBpeMeHHBIE TEXHOJIOTMU MUKPO- U HAHOJIEKTPOHUKH : yueOHoe nocodue / T.H.
Iarpymesa. - Mocksa: UTHOPA-M; KpacHospek : Cubupckuii (penepanbHeiil yausepeuret, 2019. -260 c. - (Boiciee
obpaszoBanue: bakanaBpuar). - www.dx.doi.org/10.12737/641. - ISBN 978-5-16-006376-8. - Tekcr : anekrponnsiii. - URL:
https://znanium.com/catalog/product/1012426 (nara odpamenus: 20.02.2025). - PexuM jocTymna: o noArvcKe.

3. Kaparaesa @.X., Kioukos B.B. Cnekrpockomust IMP B oprannyeckoit Xumuu: yue6Hoe 1ocodue Aj1si CTyJeHTOB 1
aCIIMPaHTOB XUMHYECKOT0 1 OroJiorndeckoro ¢axyspTeToB. - Yacts 1. - Kazans: Kazanckuit ynusepcurer, 2013. - 130 c. Tekcr
: aneKkTpoHHbId. - URL:
https://kpfu.ru//staff_files/F799149685/SPEKTROSKOPIYa.YaMR.V.ORG..HIMII..Chast.I...New_2013.posl...pdf (zata
obpamenusi: 20.02.2025). - Pesxum focTyna: OTKPBITHIH.

4. Kaparaea, ®.X. Cnekrpockonusi IMP B oprannyeckoii xumuu: [yue6noe nocodue] / @. X. Kaparaesa, B. B. Kiioukos. -
Kazanb: Kazanckuii ynupepcutet, 2013.; 21.4. 1: O6mas reopus AMP. Xumudeckue capuru 'Hu 1C. - 2013. - 130 c. - Tekcr
: anekTpoHHbIA. - URL:
https://shelly.kpfu.ru/e-ksu/docs/F1708660505/SPEKTROSKOPIYa.YaMR.V.ORG..HIMIL..Chast.I...New_2013.posl...pdf
(nara oopamienust: 20.02.2025). - Pesxxum JoCTyna: OTKPHITHIM.

5. BemoctuH, A. A. IToreHumomeTpus: (pU3MKO-XMMHUYECKHE OCHOBBI M IIPUMEHEHHs : ydeOHoe rnocodue / A. A. BemocTuH. -
Cankr-IlerepOypr : Jlaub, 2022. - 336 c. - ISBN 978-5-8114-1838-1. - TekcT : anekTpoHHEI // JIaHb :
3/1eKTpOHHO-OnbmoTeynas cucrtema. - URL: https://e.Janbook.com/book/211916 (nata obpamenus: 20.02.2025). - Pexum
JOCTyIa: 1JIsl aBTOPU3. TTOJIb30BaTeNIeH.

lonoJHATE ILHAS JUTEpPATYypa:

1. Heopranuueckast Xumust: B 3 T.: yu4eOHUK JJIs CTYJEHTOB By30B, 0OyJaroumxcs o Harmpasienuio 510500 'Xumus' u
cneumanbHocty 011000 "Xumu / [A. A. Jpoznos, 10. II. TpetbsikoB]; noa. pea. 0. II. Tperbsikopa. - MockBa: Akagemus, 2004-
T.1: ®usnKo-XUMIYECKIe OCHOBH Heopranmdeckoit xummm. 2004. - 233 c.

2. KoMIuiekchl METaJUIOB @ Y4eOHOe TocoOue [Tsl JISKIIMOHHOTO Kypca 'XUMUsT KOMIUIEKCHBIX coequHeHui'. KaszaHs :
[Kazanckuii ynusepcuret], 2014. - 97 c.

3. Kaparaesa, ®. X. Cnexrpockormus IMP 'H u *C B opranmyeckoit xumun / ®. X. Kaparaesa, B. B. Knoukos ; Kazan. roc.
yH-T, XuM. uH-T UM A.M. Bytneposa, Hayu.-o6pasoBar. mentp Kazas. roc. yH-ta 'Marepuansl u TexHonorun X XI Beka'. -
Kazans: Kazanckwii rocynapcteeHssiit yausepeureT, 2007. - 154 c.

4. ®enotoB, M. A. SInepHbiii MATHUTHBIN pe30HAHC B HEOPTAaHUUYECKOW U KOOPIAMHAIIMOHHON XUMHU. PacTBOPHI U KUAKOCTH :
MoHorpadust / M. A. @enoros. - Mocksa : PUSMATIINT, 2010. - 384 c. - ISBN 978-5-9221-1202-4. - TekcT : 31eKTPOHHbIH
// Jlanb : aekTpoHHO-OMOIMOTeYHast crcteMa. - URL: https://e.lanbook.com/book/2151 (mata obpamenus: 20.02.2025). -
PexuM moctyna: 1151 aBTOpU3. MOJIb30BaTeNeH.
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.08.02 Memooul cunmesa u uccaedo8anusi KOOPOUHAUUOHHBIX
coedureHuil

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

CneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMHS
Cremmamsanys:_ PynnaMeHTanpHas XUMUAA: MAaTEPUATIB] OYVIYIIELO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaBarenb XuMuu
dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Hauana oOyuenusi Mo oOpa3oBatesibHOM nporpamme: 2025

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-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON 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.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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