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1. lean u 32124 0CBOEHHUS JUCITUTIIMHBI

1.1. leab AuCUMNJIMHBI.

OOyuHTh CTYAICHTOB BJIaJICHUIO COBPEMEHHBIMU METOAaMU UCCIIEI0BAHUS
SAMP u DIIP crieKTpocKOnuu, OCBOUTH OCHOBHBIE MTPUEMBI pA0OTHI U MPUHITUIIBI
WCCIIEIOBAHNS KOMIUIEKCHBIX COEAWHEHUH, MOATOTOBUTh K CAMOCTOSTEIIbHOMY
PENIICHUIO MPAKTUYECKUX 3a7a4 B JIAHHOM 00JIaCTM OT MOCTAaHOBKM 3aJa4dl U
IJJAHUPOBAHUS DKCIIEPUMEHTA 110 TOJIYUYEHHUSI KOHEYHOT'O pe3yybTara.

1.2. 3agaya JUCHUIJIMHBI:

— 3HAKOMCTBO CTYJICHTOB C OCHOBHBIMH METOJaMHU HCCIEIOBAHUS KOM-
IJIEKCHBIX COEIUHEHUI, 0OpaOOTKH PEe3ylIbTAaTOB CHEKTPOCKOMMYECKUX
MCCJICIOBAaHUM, MPUHIMIIAMM TIJIAHUPOBAHUS AKCIIEPUMEHTA, MOICIUPO-
BaHUSI CIIEKTPOB CJIOXKHBIX PABHOBECHBIX CUCTEM.

— CTYIEHTHI JOJIKHBI MTO3HAKOMUTHCS C COBPEMEHHBIMU METOJaMHU, Hayu-
HbIM 00OpYy/IOBaHHWEM M MPOrPAMMHBIM OOecriedeHneM. YMeTh aKTUBHO
MPUMEHSTh COBPEMEHHBIE METOJIbl MCCJIEIOBaHusl B MpodeccuoHanbHON

cepe.

1.3. MecTo tucuMIuiuHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeibHOM
NMPorpaMMblI

JucuurnmHaa «PaguocnekTpoCKOIs HEOPTaHUYECKUX U KOOPAWUHAIIMOH-
HBIX COEIMHEHMI» OTHOCUTCA K 4acTH, GopMUpyeMON ydacTHUKaMu oOpa3oBa-
TeabHbIX OTHOWIeHuH, bioka 1. ucuumnuuael (Moaynu) yueOHoro miana. B
COOTBETCTBHH C pabOYNM YUEOHBIM IIJIAHOM JUCIUILIMHA U3ydaeTcs Ha 3 Kypce.
Bug mpomMexxyTOYHOM aTTeCTalMK: SK3aMEH.

JIns ee M3ydeHUs UCIONB3YHOTCA 3HAHUSA KypcoB «Duzmyeckue MeTOAbl
aHanu3a» U «Pusnka.

3HaHUS U HABBIKU, MMOJYYEHHBIE B PE3YJbTAaT€ OCBOCHHS JAHHOIO Kypca,
MOTYT OBITh HCIIOJIB30BaHbl MIPU U3YUYECHUH CTIEIUATBHBIX TPO(PUIBHBIX JTUCITHU-
IUIMH, Takux Kak «HampaBneHHbI CUHTE3 HEOPraHWYECKUX U KOOPAMHALIHUOH-
HBIX COEIMHEHUI», «CympaMoJieKyssipHas XUMHUs», «MeToabl HcClieT0oBaHUs
HEOPraHWYECKUX © KOMIIO3UTHBIX MATEPUAJIOB» a TakXke B HAy4YHO-
WCCIIeIOBATEIBCKON PabOTe CTYEHTOB.

1.4 TlepeyeHb IVIAHUPYEMBbIX Pe3yJbTATOB 00y4eHHS MO IMCHUILIMHE
(Moay110), COOTHECEHHBIX € MVIAHMPYEMBbIMHU Pe3yJIbTATAMM OCBOCHHS
o0pa3oBaTeJbHOI NPOrpaMMbl

N3yuyenue nanHoi y4yeOHOW TUCUMUIIMHBI HAPABIEHO HA (HOPMUPOBAHHE
y 00y4aroIUXCs CAEAYOMUX TPOo(hecCHOHATbHBIX KOMITETEHIIUN:



Kon n HaumeHoBaHME UHIUKATOPA J10C-
THKEHUS] KOMIIETEHIIUN

Pe3y.]'IBTaTI>I O6y‘leHI/Iﬂ 110 AU CHUIIIIMHEC

[1K-2 - CnocoGeH nmpuMeHATh COBPEMEHHYIO amnaparypy IpH IpoBeACHUN HAYUHBIX HCCe-
JIOBaHMH, a TaKke 00pabaThIBaTh M aHAJTU3UPOBATH NOJYYEHHBIE PE3YIIbTATHI.

NIIK-2.1. OcyiiecTBiasieT uccienoBaHue
XUMHUYCCKUX COGI[HHCHPIP'I )41 MaTepI/IaHOB
C UCIIOJIb30BAaHUEM COBPEMEHHOTO XH-
MHUYECKOTO 000PYIOBAHHS

3HaeT 0a30BLIE U CIICIUAJIBHBIC SKCIICPUMCEHTAJIb-
HBIC MCTOABI PAAUOCIICKTPOCKOIINN

YMEET BLI6I/IpaTB OINITUMAJIBHBIC METO/bI pa/In0-
CIICKTPOCKOIINHU JIA UCCIIEAOBAHN HEOpPpTraHN4YeC-
CKUX U KOOPpAWHAITMOHHBIX COCIII/IHCHI/II\/JI

BJIaJIEET METOAO0JOTUEN PAAUOCTIEKTPOCKONH JJIsI
HCCIIEIOBAHUS HEOPraHUYECKUX U KOOPAUHALU-
OHHBIX COeIUHECHUI

NIIK-2.2. O6pabaThIBacT M aHATU3UPYET
SKCIIEPUMEHTAJIbHBIC JaHHbIC, TIOJTY4YCH-
HBIE C UCIIOJIF30BAHUEM COBPEMEHHOM
XUMUYECKOH almapaTypsl

3HaeT Teoputo v npaktuky SAIMP u DI1P cnekrpo-
CKOIIUH

yMmeeT 00padaThIBaTh U OCYIIECTBISATh aHAIN3
SKCIIEPUMEHTAIIBHBIX JAHHBIX PAJHOCTIEKTPOCKO-
MUY TPUMEHUTEIBHO K HEOPTraHUYECKUM U KOOP-
JUHAIIMOHHBIM COEIMHEHUSIM

BJaJieeT 6a30BBIMU HAaBbIKAMH HUCIOJIb30BAHUS CO-
BPEMEHHBIX NIPOTPAMMHBIX CPEACTB ISl 00paboT-
KU ¥ aHAJIM3a SKCIIEPUMEHTAJIBHBIX JAHHBIX

[1K-5. CnocoOeH ocymiecTBIATh MOUCK U IEPBUYHYIO 00pabOTKy HAyYHOH U HAy4HO-
TEXHUYECKON MHPOPMAIUH 110 NPEJJI0KEHHOIN TeMe

NIIK-5.1. OcyiecTBisieT MOUCK Hay4-
HOW Y HAyYHO-TEXHHUYECKON HH(OpMa-
L[UU 10 MPEJIOKEHHON TeEME

3HACT OCHOBHBIC HAITPABJICHUS Pa3BUTUA TCOPHUU
CTPOCHHUA KOOpAWHAIITMOHHBIX COGI[I/IHGHI/Iﬁ nepe-
XOJHBIX MECTAJIJIOB

YMEET IPOBOAUTH ITIOMCK HAYYHOU U HAy4YHO-
TEXHUUYECKON MHPOPMALUH 110 TEME CTPOEHUS He-
OpraHUYeCKUX U KOOPAMHALIMOHHBIX COCAMHEHUI

BJIaJICE€T METONOJIOTUEN ITIOMCKA HAYYHON U HAy4-
HO-TEXHUYECKOHN nHpopmanmu

HNIIK-5.2. OcymiecTriiseT BeIOOp 1 00pa-
0O0TKY HAYYHOW M HAYYHO-TEXHUYECKOM
UH(OPMAIINH TI0 TIPETIOKEHHON TeMe

3HaeT 0a30BBIC U CIIEIIMAIIBHBIE METO/IBI BRIOOpA U
00paboTKH HAYYHOU U HAYYHO-TEXHUYECKOUN UH-
dbopmarum

yMEET OCYIIECTBIIATH BEIOOP U 00pabOTKy Hay4-
HOW 1 HAyYHO-TEXHUYECKOUN mHDOpMaIim

BJIaJIeET METOJI0JIOTHEN BIOOpa U 00pabOTKH Ha-
YYHOU M HAYYHO-TEXHUIECKON HHPOPMALIUH 110
PAAUOCICKTPOCKONNHU MEPEXOJHBIX MCTAJIJIOB

Pe3ynbTaThl 00y4ueHUs 10 JUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYIIECT-
BJICHUS BCEX BUJIOB KOHTAKTHOW M CaMOCTOSITENIbHOW paOOThl 00ydYaroluxcsi B
COOTBETCTBHH C YTBEP)KICHHBIM YU€OHBIM IJIAHOM.

Nunukatopsl TOCTUXKEHUST KOMIIETEHIIMN CYUTAIOTCSE CPOPMUPOBAHHBIMU
IPY TOCTHYKEHUH COOTBETCTBYIOLIUX UM PE3YyIbTaTOB OO yUEHHUS.




2. CTpyKTYpa M coaepkaHue TUCHUILINHBI

2.1 PacnpenesieHue TPyaA0éMKOCTH TUCHMILIMHBI 10 BUAAM PadoT

OO6u1as Tpy10EMKOCTh AUCIUILIMHEI cocTaBiiseT 4 3a4. en. (144 yaca), ux
pacrpeziesieHue o BujaM padoT MpeICTaBICHO B TaOJIHIIE.

Bun yaeGHo# paboTh Bcero CemecTpsbl
4acoB (dacwl)
5
KonTakTHasi padora, B TOM 4ncJie:
AyauTOpHBIE 3aHATHS (BCEro): 68 68
3aHsATHA JIEKIIMOHHOTO TUIIA 16 16 - -
JlaGopaTopHbie 3aHATHS 52 52 - -

3aHATHS CEMUHAPCKOro TUIa (CEMUHAPBHI, TTPaK-
TUYECKUE 3aHITHUS)

HNuast KOHTaKTHasA padora:

KonTpons camoctosrensHoit padbotsl (KCP) 2 2
[Tpomexyrounas arrectauus (MKP) 0,3 0,3
CamocrosiTeibHasi paboTa, B TOM YHCJIe: 38 38

Kypcosast pabora - - - -

[IpopaboTka yueGHOro (TEeOpEeTUIECKOro) Marte-

20 20 - -

puana
BrinonHenne MHANBUYaIbHBIX 3aaHUi (IO~ 12 12 i i
TOTOBKA COOOIIEHUM, TPE3EHTAIINN)
Pedepar - - - -
ITonroroBka K TeKyleMmy KOHTPOIIO 6 6 - -
KoHTpoJb:
[ToaroroBka K sK3amMeHy 35,7 | 35,7
Oo0mas Tpynoem- qac. 144 144 - -
KOCTh B TOM 4HCJIe KOH- 703 | 703

TaKTHas padora

3a4. el 4 4

2.2 CTpyKTypa JTUCHMILINHBI.

Pacnipenenenne BuoB yueOHOM pabOThI U UX TPYAOEMKOCTH 10 pa3ienam
JUCLUTIINHBI.

Paznensl nucuumingbl, u3ydaemsie B 5 cemectpe (s ctyaeHToB ODO)




KommuectBo yacos
Breayau-
Ne HaumeHnoBaHue pa3zienoB (Tem) Beero Ay;[;T(;)TI;Haﬂ TOp}}I/aSI
pabora
J | 113 | JIP | CPC
1 2 3 4 5 6 7
1. |Cnexrpockonus DIIP 20 2 10 8
2. |Cnextpockomnus AMP 46 6 24 16
3. |YIM penakcauus 8 2 4 2
4. |HMccnenoBaHne KOOpAMHALMOHHBIX COEUHEHHUN 22 4 10 8
5. |SIMP tBepnoro tena 10 2 4 4
UTOI'O no pazoenam oucyuniurvl 16 52 38
Konmponv camocmosmenvrou pabomor (KCP) 2
IIpomescymounas ammecmayusi (MKP) 0,3
Ilooecomoska k mekyuemy KOHmMpPOIIO 35,7
Obwas mpyooemkocms no OUCYUNIUHE 144
2.3 Conep:kanue pa3iesioB IMCIATIHHBI
2.3.1 3aHATHSA JEKIMOHHOT0 THIIA
No HanmenoBanue Conepxanpe pasmena Dopma Texymero
paznena KOHTPOJIA
1 2 3 4
1. | Cnexrpockonus | OcHoBHBIE OHATHS cniekTpockonuu JIIP. [Tapamer- |  Koaroxeuym
OI1P po1 criektpoB DIIP (g-dakrop, koncranta CTB, mm-
puna uauM). Ocobennoctu 1P pacTBopoB
2. | Cnekrpockonus (OcHoBHbIE NOHATHUS cniekTpockonuu IMP. Ilapamert- | Peghepam. /[ok-
AMP psl ciektpoB SIMP. YcrpoiictBo IMP criektpomerpa. | 1ad Ha memy.
NmnynecHeiil AMP u ero ocobennoctu. [Ipumenenne
UMIYJIBCHBIX METOJIOB
3. | Meroasl onpe- |CrienuaibHbIE METOIUKHU: METOJIBI IBOMHOTO PE30- Pewenue 3adau
NieNIeHns CTpyK- |HaHca, 190 u ap. MHOroMepHble 3KCIIEPUMEHTHI.
Typbl coennHe- |M3mMepeHue BpeMeH peslakcaliu.
HUH
4. | HUccnenoBanue |PaBHOBecHs B pacCTBOpax KOMIUIEKCHBIX COeAUHEHUH. | Koanokeuym
KOMILJIEKCHBIX |YCTOMYMBOCTH KOMIUICKCHBIX COeIMHEHNI MeToabl
COCJIMHEHUH. |ompesesieHUs] KOHCTAHT YCTOMUYHUBOCTH CIIEKTPOCKO-
nu4eckuMu Metoaamu. MHbopMmalius, monydaemas u3
SIMP u DI1IP crieKTpoB KOMIUIEKCHBIX COEUHEHMUIA.
HccnenoBanue KWHETUKY M MEXaHU3Ma PEAKLIUI
KOMIUIEKCOOOpa3oBaHusl.
5. | Ananus popmbl |Knaccuueckoe paccmorpenue. KBantoBo-xumuueckoe| [Iposepxa pa-
JIUHUU. paccMoTpeHue. AHaiau3 GOPMbI TUHUU CIIEKTPOB oom. Omyemuwl 0
SIMP u DI1P ¢ ucnonap30BaHUEM METOJa MATPHULIBI 8bINOJIHEHUU.
CIIMHOBOM TJIOTHOCTH.
6. | AIMP criektpo- |OCOOEHHOCTH IKCTIEPUMEHTANBHBIX TEXHUK. Bpamie- | Boinonnenue un-
CKOIUS TBEPJOTO|HUE MO Marudeckum yriiom [lonydeHnue cTpykTyp- OUBUOYATILHBIX
Tena HoM nHpopmanuu u3 cnekrpos AMP tBeporo tena. 3a0anuil




2.3.2 3aHATHA CEMHUHAPCKOI0 THIIA
(YueOHBIM IJIAHOM 3aHATHS CEMUHAPCKOI0 TUIIA HE MPETYCMOTPEHbI)

2.3.3 JlabopaTopHble 3aHATHUS

dopMa TeKylero

Ne HaumenoBanue nabopaTtopHbIx padboT
KOHTPOJIS
1 3 4
1. |3nakomctBo ¢ OIIP cnexkrpoMerpoM. CheMKa CIEKTPOB Pa3IMUHbIX Yemuwiii onpoc

COeIMHEHUN. AHAJIN3 ¥ MHTEPIIpETalUs CIIEKTPOB.
2. |UccnenoBaHust KOMIIEKCOOOpa30BaHUS MEJIU C OPTAaHUYECKUMU JU- |  Omuem no 1ao.
ra"jamu. [IpuroToBieHre pacTBOPOB, CbeMKa CIIEKTPOB. pabome

3. |AHanmu3 cnekTpoB U 00pabOTKA MOTYYCHHBIX PE3YNIbTaTOB. Pewenue 3adau

4. |3nakomctBO ¢ AMP cnexkrpomeTpoM. CheMKa CIIEKTPOB PA3IUUHBIX Omuem no 1ao.

COCIMHEHUH. AHAJIN3 U MHTEPIIPETAIHS CIIEKTPOB. pabome

5. |HccnenoBanue cTpykTyphl coeauHeHUH. CrienuanbHbe METOJUKH. Omuem no nabd.
pabome

6. |HMccnenoBanus komriekcooOpa3oBanus P33 ¢ opraHnuecKuMH Ju- Omuem no nao.
rangamu. [lpuroroBieHre pacTBOPOB, CheMKa CIEKTPOB pabome

7. |AHanu3 cnexTpoB U 00paboTKa NOTYyYEHHBIX PE3yIbTaTOB. Pewenue 3a0au

8. |[IpuroroBienue 0O6pa3LoB TBEPIOTO TeIa, ChEMKA CIIEKTPOB, pac- Omuem no nao.
mudpoBKa pe3yabTaTOB pabome

2.3.4 IlpumepHasi TeMAaTHKA KYPCOBBIX padoT
KypcoBsie paboThl — HE IPETyCMOTPEHBI

2.4 IlepedyeHb Yy4eOHO-METOAMYECKOT0 00ecTiedeHUs /1JIsl CAMOCTOSI-
TeJbHOU Pad0ThI 00Y4AIOIIMXCS MO JUCHUIIMHE (MOYJII0)

[lepeueHs yaeOHO-METOAMYECKOTO 00ECTICYCHHSI TUCITUTUTHHEI 110

No Bux CPC N
BBITIOJTHCHHIO CAMOCTOSITEIILHOM PadOThI
1 2 3
1 | Teopernueckas ca- MeTtoauueckue peKOMEHIallMK K OpraHu3alui ayAUTOPHON U

MOMNOJTIOTOBKA |BHEAYJUTOPHOU (CaMOCTOATEIbHON) pabOThl CTYJE€HTOB: METO/IU-
2 | Hoxroroska k JIP [deckue ykazanusi / cocT. T.I1. Cropoxkenko, T.b. ITounnok, A.B.

3 Pedepar becnanos, H.B. Jlo3a. — Kpacaonap: Kybanckwmii roc. ya-1, 2018.
4 | oxnansl, npesen- |89 c.
TaIUH HNuTepHeT pecypcsl 10 AUCIUILUIMHE, B TOM YUCJI€ YKa3aHHBIC B
1.6.

Y4eOHO-MeTOIMYEeCKUEe MaTepHalibl AJisi CaMOCTOSITENbHOM paboThl 00y-
YAIOUINXCS M3 YHCIa WHBAIHMIOB W JIMI] C OIPAaHMYEHHBIMH BO3MOXKHOCTSMHU
3n0poBbs (OB3) npenocrasisitores B popmax, aanTUPOBAHHBIX K OrPaHUYEHU-
SIM WX 37I0POBbS U BOCTIPUATHUS UHPOPMAIUU:




JUis U1l ¢ HapyIIEHUMHU 3pEHUS:

— B [I€YaTHOU (hopMe YBETMYEHHBIM HIPUDTOM,
— B (hopMe 3JIEKTPOHHOT O IOKYMEHTA.

Jns nun ¢ HapyLIEeHUsIMU Ci1yXa:

— B eyatHou opme,

— B (hopMe IIEKTPOHHOT O TOKYMEHTA.

JUis U1l ¢ HapyIIEHUsIMUA OTIOPHO-/IBUTaTENbHOIO anmnapara:

— B IleyaTHou (popme,

— B (hopMe JIEKTPOHHOT O TOKYMEHTA.

JlaHHBIH epedyeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTHU OT
KOHTHMHI'€HTa 00y4aroIuXCsl.

3. OoOpa3oBaTtejibHbIE TEXHOJIOTUH

st popmupoBanus npodeccuoHaIbHBIX KOMIIETEHIIUNM B MPOIIECCE OC-
BOEHHUSI Kypca MCIOJB3YeTCSd TEXHOJOrus NpodeccuoHaIbHO-Pa3BUBAIOIIETO
oOy4eHusI, TpelyCMaTPUBAIOIIAs HE TOJBKO Iepefaady TEOpETHUEeCKOro mate-
puana, HO U CTUMYJHMPOBAHUE U PA3BUTHE MPOMYKTHUBHBIX IMO3HABATEIbHBIX
JNEUCTBUI CTYJIEHTOB (HA OCHOBE MCHUXOJOTO-MEIaroruueckoi TEOpuM ModTarl-
HOTO (POPMUPOBAHUST YMCTBEHHBIX JIEHCTBUIA).

AKTHBH3alIMA U UHTEHCU(DUKALINK TTO3HABATEIHLHOIO TIPoIiecca Croco0CT-
BYIOT MOJISTMPOBAHUE MPOOJIIEMHBIX CUTYAIMi, MyJIbTUMEIUMHbBIC TPE3CHTAIINH
B JISKIIMOHHOM Kypce. B pamkax 1abopaTopHbIX 3aHITHI NPUMEHSIOTCS METOIbI
MIPOEKTHOr0 00Y4YEHUs, UCCIIEA0BATENHCKUE METO/IbI, TPEHUHTOBBIE (POPMBI, Me-
TOJ KOHKPETHBIX CUTyaluil. B mporecce caMOCTOATENBHON EATEIBHOCTH CTY-
JICHThl OCBAMBAIOT W AHAIU3UPYIOT MEPEAOBOM OMBIT, UCIOJIB3YsSI UMEIONIYIOCS
JUTEpaTypy U MHGOPMAIIMOHHBIE TEXHOJIOTHH, BBICTYIMAIOT C MPE3CHTAIMSIMHU,
HAKaIJIMBaOT NOPTHOIHO pa3paboTOK.

Jns mui ¢ OrpaHUYEeHHBIMU BO3MOKHOCTSIMH 30POBbSl MPEAYCMOTPEHA
Opra’u3anys KOHCYJbTAlUMU C UCIIOJIBb30BAHUEM 3JIEKTPOHHOMN MTOYTHI.

4. OueHoYHbIe CPeACTBA JJs TEKYILIEero KOHTPOJIsl yCIieBaeMOCTH 1
NMPOMEKYTOUYHOI aTTeCTAIMU

4.1 OueHo4YHbIE CPeACTBA JJIsl TEKYIIEr0 KOHTPOJIsI YCNEBAEMOCTH U
NMPOMEKYTOYHOM aTTecTaAalNu

Texkymuii KOHTPOJIb OCYILECTBIISIETCS B YCTHOM M 3JIEKTPOHHOHN (opme B
IPOLIECCE BBIMOIHEHUS Ja00paTOPHBIX padoT. [IpoMeKyTOUHBIM KOHTPOJIb MPO-
BOJIUTCS B BUJIE TECTOB U KOHTPOJIbHBIX paboT. ITOroBBIi KOHTPOJIb OCYLIECTB-
JIieTCS IPUEMOM DK3aMeHa B 5 ceMecTpe.



Kputepun orneHkun cHOpMHPOBAHHBIX KOMIIETCHIIUKA OMPEISISIFOTCS
YPOBHEM YCBOCHUS M3y4aeMOT0 MaTepHaia.

OrneHoUHbIE CPECTBA /JI MHBAIUIOB U JIUIl C OTPAHUYCHHBIMH BO3MOXK-
HOCTSIMH 37I0POBBSI BEIOMPAIOTCS C YUYETOM MX WHAMBUAYAIbHBIX TICUXO(DHU3NIe-
CKHX 0COOEHHOCTEH.

— MpU HEOOXOAMMOCTHU MHBAIUIAM W JIMIIAM C OTPAHHMYEHHBIMU BO3MOXK-
HOCTSIMH 3JI0POBbSI TIPEIOCTABIISACTCS JTOMOJHUTEILHOE BpEMs ISl TTOJATOTOBKH
OTBETA,

— TIpPHU TIPOBEACHUM TPOIECTYPHI OIEHUBAHMS PE3YJIbTaTOB OOyUCHUS WH-
BaJIU/IOB U JIUI] C OTPAHMYECHHBIMUA BO3MOXKHOCTSIMHU 37I0POBbsI MPEIycMaTpUBa-
eTCS MCIIOJIb30BAaHNE TEXHUYECKHUX CPENICTB, HEOOXOIUMBIX UM B CBSI3U C MX WH-
JTUBUTyaJIbHBIMH OCOOECHHOCTSIMU;

— MPU HEOOXOAUMOCTH ISl 00YJAIOIITUXCSI C OTPAaHUYEHHBIMU BO3MOYKHO-
CTSIMHU 3JI0POBbSI M MHBAJIMIOB IPOIIEIypa OICHUBAHMS PE3YJbTaTOB O0yUYCHUS
10 TUCIUTIINHE MOYKET MMPOBOJIUTHCSI B HECKOJIBKO ITATOB.

[Tporiexypa oleHUBaHUS PE3yabTAaTOB OOYUYCHHSI WHBAJIUIOB M JIUI[ C OT-
PAaHUYCHHBIMA BO3MOXKHOCTSIMHU 370POBBS IO TUCIUIUIMHE (MOAYJIO) TIPEIy-
CMaTpHUBaeT MpeaocTaBieHne nHpopmaluu B Gopmax, alanTUPOBAHHBIX K OT-
PaHUYCHUAM WX 370POBbS U BOCIIPHATHS WHPOPMAITUH:

JUJtst 1T ¢ HAPYIIIEHUSIMU 3PEHUS

— B TIeyaTHOU (hopMe yBEITMUEHHBIM MIPU(TOM,

— B (hopme 3IEKTPOHHOTO TOKYMEHTA.

JIJist U1 ¢ HApYIISHUSIMU CITyXa:

— B neyatHou opme,

— B (hopme 3IEKTPOHHOTO IOKYMEHTA.

JUJist IWII ¢ HApYIICHUSIMUA OTIOPHO-/IBUTATEIBHOTO anmapara;

— B neyatHou opme,

— B (hopme 2IEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TTepeYCHh MOYKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT
KOHTHHTEHTA 00y4YalOInuXCsl.

Ounenka Kputepun oueHuBaHus M0 IK3aMeHY
Beicoknii ypoBeHb «5» | OLIEHKY «OTJIIMYHO» 3aCIIy’)KMBAe€T CTYJIEHT, OCBOMBIIWN 3Ha-
(OTNIMYHO) HUs, YMEHUs, KOMIIETEHIIMM U TEOpeTHUeCKUuil MaTepuan 0e3

poOeJIOB; BBHITIOJHUBIINNA BCE 3a/JaHUs, MPETyCMOTPEHHBIC
y4eOHBIM IJIAHOM Ha BBICOKOM Ka4e€CTBEHHOM YypOBHE; MpaK-
TAYECKHE HABBIKA MPOGECCHOHATBHOTO MPUMEHEHHUSI OCBOCH-
HBIX 3HaHUU chopmupoBanbl. CTyaeHT CBOOOAHO BIaceT
TEOPETHYECKUM MaTepHalioM (3HAeT KaK OCHOBHBIE, TaK M
crienupUIeCKUe CHHTETUYECKUE METOBI, & TAK)KE MEXaHU3MBI
OCHOBHBIX PEaKIIMii) M CITOCOOCH CaMOCTOSTEILHO PEIIUTh K-
3aMEHAllMOHHYIO 3a/1a4y.




Onenka

Kpurtepuu oueHuBaHHsA 110 IK3aMeHY

Cpennuii ypoBeHb «4»
(xopor1o)

OLIEHKY «XOPpOILIO» 3aCJIy’)KHBAET CTYIEHT, IPAKTUYECKHU IOJI-
HOCTBIO OCBOMBIIIHH 3HaHUA, YMCHHA, KOMIICTCHIIMU U TCOPC-
TUYECKUN MaTepual, yueOHble 3a/JaHUsl HE OLICHEHbl MaKCH-
MaJIbHBIM YHCIIOM 0alijioB, B OCHOBHOM C(OPMHPOBAJ MpaK-
TU4YeCKUE HaBbIKU. CTYJEHT XOPOIIO BIAJEET TEOPETHUECKUM
MaTepuraioM, 3HACT 0a30BEIE CHHTETUUECKHUE METOAbI U UMECT
IIPEJICTABICHUE O MEXAaHU3MaX OCHOBHBIX CUHTETHUECKH BaXK-
HBIX PEaKIii, CIOCOOEH CIPaBUTHCS C dK3aMEHAIIMOHHOM 3a-
Jlayell Mpy HE3HAYUTENIHOM TIOMOIIM CO CTOPOHBI IIPEnoaBa-
TeJIs.

IToporoBslii ypoBeHB
«3» (y1OBIETBOPUTEI -
HO)

OIICHKY «YyJIOBJICTBOPHUTEIHLHO» 3aCIy’)KHBAacT CTYICHT, dac-
TUYHO C TpoOeTaMu OCBOUBIIHK 3HAHUS, YMECHHSI, KOMIIETEH-
UM ¥ TCOPCTHUYCCKHUH MaTepHall, MHOTHE Y4YeOHBIC 3aJaHUS
100 He BBIIOJHWI, JU00 OHH OLEHEHBI YHCIOM OajIoB
OJIM3KUM K MHHHMAJIbHOMY, HEKOTOPBIC TPAKTHYSCKHE HaBbI-
Ku He cpopmupoBanbl. CTyaeHT 3HaeT 0a30BbIE CHHTETHYE-
CKHE METOJIbl, OJIHAKO TUIOXO pa30upaeTcs B CHEIHPUICCKUX
METOJIaX U MEXaHM3MaX OCHOBHBIX PEAKIIHii, C TPYJOM CIIpaB-
JISIETCS € SK3aMCHAIIMOHHOW 3a/Jaueii MpH CYIICCTBEHHOH I10-
MOIIIM CO CTOPOHBI TPETIOIaBATEIIS.

MuHUMaNbHbIA YPOBEHD
«2» (HeyIOBJIETBOPHU-
TEJBHO)

OLICHKY «HEYJOBJIETBOPUTEILHO» 3aCIYXHBAET CTYAEHT, HE
OCBOUBIINHN 3HAHUSA, YMEHHSI, KOMIIETEHIIMM U TEOPETUUYECKUI
MaTepuai, yueOHble 3aJaHusl HE BBIMOIHWI, IPaKTUYECKHUE Ha-
BbIKM He chopmHpoBaHbl. CTYAEHT HE CIIOCOOEH PEIIUTh K-
3aMEHALMOHHYIO 3a7a4y Ja)ke C MOMOUIbIO MpEenojaBaTens U
IUIOXO BJIaJIEET TEOPETHUECKUM MaTepuasoM (HaOII0JaroTCs
CYILLIECTBEHHbBIE

4.1.1 IlpuMepbl BADHAHTOB KOHTPOJIbHBIX PaldoT, TECTOB

BAPUAHT KOHTPOJIbHOM PABOTBI
o teme «VccnenoBanue CTPyKTYpbl COSTMHEHUI

Bapuant Ne4,

'H SAIMP cnexrp - CgH4Brl

T T

T T
7.80 7.70 7.60

3C SIMP cmextp - CsH4Brl (140.2, 132.6, 129.6, 129.3, 128.3, 101.1, 77.3, 76.9, 76.6)
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4.2 ®oHJ OLIEHOYHBIX CPEICTB JIS MPOBeIeHUs MPOMEKYTOYHOM aTTecTa-
M
4.2.1 Bonpochl 171l MOATOTOBKH K 3K3aMEHY

SIBNIeHHE SIIEPHOrO MAarHUTHOTO pe3oHaHca. Kinaccnueckoe onucaHue.

YcrpoiictBo criektpomerpa AMP.

OcHoBHbIe mapaMmeTpsl criekTpa AMP. XuMuueckuii CIBHT.

OcHoBHble mapameTpsl criekTpa AMP. KoHcTanTa CiMH-CIIMHOBOTO B3aUMO-

JICUCTBUSL.

5. Ilpoueccsl penakcanuu. [Iprpona cnuH-penIeTOYHON U CIMH-CIIMHOBOU pe-
JaKcaluu.

6. OO6mmit moaxona Kk aHanu3y crekTpoB AMP. Ananu3 criekTpoB nepBoro u 60-
Jie€ BBICOKHUX IMOPSIJIKOB.

7. CrneunasibHble METOJIbI SKCIEpUMEHTA B ciekTpockonuu SAMP. Metoibt
JIBOMHOTO ¥ MHO>XECTBEHHOI'0 pe30HaHCa. MHOTrOMepHasi CIIEKTPOCKOMHUS
SIMP, 0CHOBHBIE TUIIBI IKCTIEPUMEHTOB.

8. Junammueckue 3¢ dextsl B criektpockonuu AMP. [Tousarue 6picTporo u
MeaJIeHHOro ooMeHa. Touka KoanecleHIINH.

9. Usmenenus crektpoB AMP, Bei3piBacMbI€ MTpoIiecCaMu KOMILUIEKCOOOpa3o-
BaHMs. AHAJIU3 CUCTEM B MPUOIMKEHUN MEIJICHHOTO OOMEHa.

10. AHanu3 CreKTpoB B MPUOIIKEHNN OBICTpOro oOMeHa. [loHsTre npenensHo-
ro XUMH4YecKoro casura. Mcnonb3zoBanue ajANTUBHON MOJENH JIJIsi HAOJIIO-
JaeMOr0 XMMHYECKOT O CIIBUTA ISl pacyeTa MmapameTpoB TMHAMUYECKUX CUC-
TEM.

11. Ananu3 popmel iuHUM criekTpa. Knaccuueckuit moaxox (meron I'MC).

12.KBaHTOBOMEXaHUYECCKHUM MOJIXO0]T K OIMMCAHUIO CIICKTPOB. Teopusi MaTpHUIIbI
CIIMHOBOM IJTIOTHOCTH.

13.ITpunmun metona DIIP. Teopus metona. Dddext 3eemana.

14.VcrpoiictBo ciektpomerpa IIIP.

15.OcHoBHbIe TapameTpsl ciekTpoB DIIP. g-dakTop.

16.0OcHoBubIe mapametpsl ciektpoB DIIP. Koncranta CTB. [Ipupona cBepx-

~oOpE
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TOHKOI'O B3aHMOH€ﬁCTBHH.

17.Yumpenue nunuii cnektpa I11P. MexaHu3Mbl IPOILIECCOB YIIUPEHMUS.
18.1Ipumenenue criekrpockonuu DIIP niis uccnenoBanms KOOpIMHAITMOHHBIX

coenuHenuid. MccnenoBanus B TBEPAOM BHJIE U B PACTBOPAX.

19.®opma nuamnu cnekrpa DIIP. Knaccuueckoe onmcanue cnexktpos DI1P (me-

Ton KpuBbIX JlopeHia.). OrpaHuueHus MeToza.

20.IIpuMeHeHne MeTo1a MATPHUIIBI CTUHOBOM INTIOTHOCTH K OMMCAHUIO TUHAMHU-

YCCKHUX CUCTCM.

5. IlepeyeHb OCHOBHOM U JIONMOJIHUTEIbHOM Y4e0HOI JJUTEpaTyphbl, HEO0XO0-
AMMOM )i OCBOCHUS JUCUUILIMHBI (MOXYJIs1)

5.1 YueOHas auTeparypa

1.

Yerbinok, FO.A. JIekiyu no CreKTpOCKONUH JIEPHOI0 MATHUTHOTO PE30-
HaHca [DnekTponHsIi pecypc]. Y. 1 (BBoaHsIit kypc) / FO.A. YcTpiHIOK. — M.
Texnocdepa, 2016. - 288 c. - ISBN 978-5-94836-410-0. — Pexxum gocrymna:
https://biblioclub.ru/index.php?page=book red&id=444862&sr=1

[Tentun, FOpuit Aunpeesuy, Bunkos, JleB BacuinbeBud. @uznyeckue MeTo-
Bl ccnenoBanusa B xumun. - M. : U3a-Bo "MUP" MU3n-so "ACT", 2003. -
683c.

B.T. ITantomkun, FO.E. Yepnbiii, B.A. Bonsinkun, I'.C. bopoakun, N.I". bo-
poakuHa. SAepHbIl MAarHUTHBIA PE30HAHC B CTPYKTYPHBIX MCCIEAOBAHMSIX /
Ots. pen. P.3. Caraees. — M.: Kpacanp, 2017. — 350 c.

5.2 Ilepuoanuyeckue U3IaHUsA

[Iepnonnueckue xxypHansl: " KypHan koopauHaumoHHou xumun "; "/KypHain
CTPYKTYpPHOU XUMHH'".

1. http://www.sciencedirect.com

2. http://www.spectroscopynow.com

3. http://www.msg.ameslab.gov/gamess/

5.3. UnuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIEe MPOo(ecCHOHATIbHbIE
0a3bl JIaHHBIX U HHPOPMAIUOHHBbIE CIIPABOYHbIE CUCTEMBI

J1eKTPOHHO-0ubOIMoTeYHble cucTeMbl (IBC):

1. OBC «IOPAUT» https://urait.ru/

2. 95C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAH»
www.biblioclub.ru

3. ObC «BOOK.ru» https://www.book.ru

4. 9bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com
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https://biblioclub.ru/index.php?page=book_red&id=444862&sr=1
http://www.sciencedirect.com/
http://www.spectroscopynow.com/
http://www.msg.ameslab.gov/gamess/

IIpodeccuonanbHbie 0a3bl JAHHBIX:

AR A

7.
8.

9.

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnanst uzgarensctea Wiley https://onlinelibrary.wiley.com/

Hayunast snextponnas 6ubnuoreka (HObB) http://www.elibrary.ru/
ITonHOTEKCTOBEIC APXUBBI BEAYIIUX 3allaIHbIX HAYYHBIX JKYPHAJIOB HA Poc-
cuiickoi argopme HayuHbIX )xypHaoB HOMKOH http://archive.neicon.ru
HanmonanbHas snmekTpoHHast 0ubanoTeKa (I0CTyn K DIEeKTPOHHOU OnbHo-
Teke nuccepTanuii Poccuiickoit rocynapctsennoi ounbnuorexu (PI'B)
https://rusneb.ru/

Springer Journals https:/link.springer.com/

Nature Journals https://www.nature.com/siteindex/index.html

Springer Nature Protocols and Methods

10.https://experiments.springernature.com/sources/springer-protocols
11.Springer Materials http://materials.springer.com/
12.Springer eBooks: https://link.springer.com/

Pecypcsbl cBOOOIHOIO 10CTYyHIA:

1.
2.
3.

4.

AMepuKaHCKas MmaTeHTHas 0a3a gaHHbIX http://www.uspto.gov/patft/
KubepJlenunka (http://cyberleninka.ru/);

Nudopmarnmonnas cucrema "EquHoe okHO gocTyna Kk 00pa3oBaTeabHbIM
pecypcam" http://window.edu.ru/;

Enunas koyueknus mudpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/

Co0OcTBeHHbBIE 2JIeKTPOHHBIE 00pa3oBaTe/ibHble U HH(POPMaIlUOHHbIE Pe-
cypest KyoI'y:

1. Cpena MmonynbHOro TMHaMHu4Yeckoro ooyuyenus http://moodle.kubsu.ru

2. ba3a yueOHBIX T1aHOB, Y4€OHO-METOAMYECKIX KOMILIEKCOB, ITyOJIUKAINN 1
koHpepenuii http://mschool.kubsu.ru/

3. bubmmoreka nHPpOPMAIIMOHHBIX pecypcoB kKadeapsl HHPOPMAIMOHHBIX 00pa-
30BaTeNbHBIX TexHOMorui http://mschool.kubsu.ru;

4. DnextpoHHbId apxuB okymeHTOB KyOI'VY http://docspace.kubsu.ru/

6. MeToauyeckue yKa3aHus JJisl 00y4alOmMXCs 10 OCBOEHHIO THCIUIIMHBI
(MoayJin)

MeToanueckue PEKOMEHIAUH IIPpEenogaBaTe/IfAiM 10 METOAUKE IIPOBCACHUSA
OCHOBHBIX BHJ10B y‘leﬁHbIX 3aHATHHA
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Jlexuuu

Memoouka umenus nexyuii
Jlexuuu SIBJISIOTCSA OJHUM U3 OCHOBHBIX METOJIOB OOYUEHUS 1O NUCITUTIIINHE,
KOTOpPBIE JOJDKHBI PEIATh CIEAYIOIIUE 3a1a4u:
— HW3JI0)KUTh BAXXHEWIIMN MaTepuan IporpamMMbl Kypca, OCBELIAIOIIMNA OC-
HOBHBIE MOMEHTBHI;
— pa3BUTh Yy CTYAEHTOB IMOTPEOHOCTh K CaMOCTOSITENbHOM paboTe Haj
y4eOHOM 1 HAYYHOU TUTEepaTypoil.
['maBHOM 3aauelt KaXK 101 JIEKIUU SIBJISIETCSI PACKPBITHE CYIITHOCTH TEMBI U aHa-
JIN3 €€ TJIABHBIX MOJ0KEHUN. PEKOMEH1yeTcsl Ha epBOM JIEKIUH TOBECTHU 10
BHHMaHUs CTYJEHTOB CTPYKTYPY Kypca U €ro pa3Jieibl, a B JAIbHEHIIEM yKa3bl-
BAaTh HAYAJIO KAXKAO0T0 pa3/ena, CyTh U €ro 3a/1a4u, a, 3aKOHYMB U3JI0KECHUE,
MOJIBOJIUTH UTOT TI0 3TOMY pasjiey, YTOObI CBSA3aTh €r0 CO CIEIYIOIIUM.

Cooeporcanue nexyutl

ConeprxaHue JeKIMM onpeensercs padodeit mporpammont kypca. Kpaitne xe-
JaTeNbHO, YTOOBI KaXKas JIEKIUsSI 0XBaThIBaja U UCUYEPIbIBAIA ONPEICICHHYIO
TEMY Kypca U MpeCTaBIisiyia COOOH JIOTMUECKH BITOJIHE 3aKOHYCHHYIO padoTy.
Jlydiie COKpaTuTh TEMY, HO HE JOMYCKATh NIEPEPHIBA €€ B TAKOM MECTE, KOraa
OCHOBHAs UJI€sl €lle MOTHOCThIO HE PACKPHITA.

JlaGopaTopHble 3aHATHSA

Memoouxa nposedeHus 1a60pamopHvIX 3aHAMULL
[enssMu poBeneHMS JTaOOPATOPHBIX PAOOT SIBISIOTCS:
— YCTAHOBJICHHE CBS3EH TECOPHHM C NPAKTHKOH B (opMe 3KCIIePHUMEH-
TAJIBHOI'O TTOATBEPKIACHUS TTOJI0KEHUN TEOPUU,
— o0ydeHHe CTYICHTOB YMCHHUIO aHAJM3UPOBATH MOITYYEHHBIC PE3Yilb-
TaThl;
— KOHTPOJIb CAMOCTOSITEIbHON pabOThI CTYJICHTOB MO OCBOCHHIO KYypCa;
— oOydeHue HaBbIKaM MPO(ECCHOHAIBLHON NESITENHbHOCTH
Ienn maGopaToOpHOTO MPaKTUKyMa JOCTHTAOTCS HAMIIYYIIUM 00pa3oM B
TOM CJIy4yae, €CJIM BBINOJHEHUIO JKCIEPUMEHTA NMPEAIIECTBYET OIPEACICHHAS
MOATOTOBUTENIbHAS BHeayauTopHasi padora. Iloatromy mpenonaBaTens 00s3aH
JIOBECTU JI0 BCEX CTYACHTOB I'paduK BBHIMOJHEHUS J1a0OPAaTOPHBIX PadOT C TeM,
yTOOBI OHU MOTJIA 3aHUMAThCS 11€JICHANPABICHHOM JIOMAIIIHEW MOATOTOBKOM.
[Iepen HadaIOM OYEPEIHOTO 3aHATHS MPENOAABATENb JOJDKEH YIOCTOBEPUTHCS
B F'OTOBHOCTH CTYJICHTOB K BBITIOJTHEHHIO JIA0OPaTOPHOU pabOThI MMyTEM KOPOT-
KOro co0eceoBaHUs U MMPOBEPKU HAIMYHUS Y CTYJEHTOB 3arOTOBJICHHBIX MMPOTO-
KOJIOB TIPOBEICHUS PaOOTHI.
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Yka3zanus 1o caMOCTOATEILHOM padoTe.

CamocTrosiTenbHas padora cocraBisier He MmeHee 50% OT BpeMeHH, OTBO-
JMMOI0 Ha M3y4eHUe IUCHUIUIMHBL. [Ipu camocTosiTenbHONM paboTe CTYACHT
JIOJI’KEH O3HAKOMHTHCS C OCHOBHBIMH yUYEOHWKAMHU W YYEOHBIMU IMOCOOHSIMH,
JTOTIOTHUTENIBHON JINTEPATypOH U UHBIMH JIOCTYIHBIMHU JIMTEPATYPHBIMU UCTOY-
Hukamu. [Ipu pabote ¢ nurepaTypoil o KOHKPETHBIM TeMaM Kypca, B TOM YHC-
Jie yKa3aHHBIM JIJI1 CAMOCTOSATEIHLHON MPOPa0OTKU. OCHOBHOE BHUMAHHE CJIEY-
€T YAENATh BOKHEUIIINM MOHSITHSAM, TEPMUHAM, ONPEACICHUSIM, JJIsI CKOpEeHIie-

T'O0 YCBOCHHA KOTOPBIX HGHCCOO6p&3HO BCCTHU I(paTKI/Iﬁ KOHCIICKT.

7. MaTepuaJIbHO-TEXHHYECKOE o0ecnevyeHue Mo JUCHUILINHE (MOAY-

JI10)

HauMmeHnoBanue crenuaiib-
HEIX [TOMEIIECHUI

OCHAIIEHHOCTD CHEIHAID-
HEIX ITOMEIICHUH

IlepeueHb ITULIEH3MOHHOTO
MIPOTPaMMHOTO 00€CTICUCHHUS

YyeOHbIC ayTUTOPUU IS
MIPOBEJICHUS 3aHATUN JIEKLU-
OHHOT'O THIIA

Meb6enn: yueOHas MmeOernnb
TexHu4yeckue cpeacTra 00y-
YCHUS: HHTEPAKTUBHAS JIOCKA
SMART Board, kopotkogo-
KYCHBIA MHTEPAKTUBHBIN
IPOEKTOP, HOYTOYK, MEJIOBast
nocka (ayn. 422C).

Microsoft Windows, Micro-
soft PowerPoint

VY4eOHble aynIUTOpUHU IS
MPOBEICHUS 3aHATUNA CEMU-
HapCKOT'0 THUIIA, TPYIIIOBBIX U
WHJIUBUIYAIbHBIX KOHCYJIb-
Talui, TEKYLIErO KOHTPOJIS U
MIPOMEKYTOUYHOM aTTECTALNK

Mebenb: yuebHnast meGenb
TexHauveckue cpeacTnra o0y-
YEHUS: MHTEPAKTUBHAS J10CKa
SMART Board, xopoTkodo-
KYCHBIM MHTEPAKTUBHBII
IIPOEKTOp, HOYTOYK, MeJIoBast
nocka (ayn. 422C).

Microsoft Windows, Micro-
soft PowerPoint

VYuebHble ayTuTOpUH 115
IPOBEJCHUS J1aDOPATOPHBIX
pabot. KomnbrorepHsie
KJIACCBhI.

Mebenb: yuebHnast meOenb
TexHauveckue cpeacTra o0y-
YyeHus: paboune CTaHLUH C
ONEpallMOHHONU CUCTEMOM
Windows 1 He0OX0IUMbIM
MIPOrpaMMHBIM 00eCIIeueHHU-
eM, JIMP cnexkrpomeTpsl
JEOL JMN-ECA-400,
TESLA BS-587A, DITP
criektpometpsl JEOL JES
FA-300, Radiopan SE/X-
2543 (ayn. 136, ayn. A019
HOII JICCH).

Microsoft Windows, Micro-
soft Office (Word, Excel,
PowerPoint), ACD Labs
Chemsketch freeware,
HyperChem 8.0, JEOL Delta

VYueOHbIe ayTUTOPUH ISt
KypPCOBOT'O MPOSKTHPOBAHHUS
(BBITIOJTHEHHUST KYPCOBBIX pa-
60T)

Mebenb: yuebHnast meOenb
TexHuveckue cpeacTra o0y-
YEHUS: KOMITBIOTEPHAs TeX-
HUKa C BO3MOYKHOCTBIO TIOJI-

Microsoft Windows, Micro-
soft Office (Word, Excel,
PowerPoint), ACD Labs
Chemsketch freeware
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HanMmeHoBaHue crienuaiin-
HBIX ITOMEIICHUI

OcHAaIIIEHHOCTh CHealb-
HBIX ITIOMEIICHUHN

[lepeveHb JIMIIECH3UOHHOTO
MPOTPaMMHOTO O0ECTICUCHUS

KJroueHus K cetn «MHtep-
HET» U JOCTYIIOM B 3JIEK-
TPOHHYIO UH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpey
YHHUBEpcUTETA (TIPOBOJHOE
COEIMHEHHUE U OECIIPOBOIHOE
COCITMHEHHE 110 TEXHOJIOTHU

Wi-Fi). (ayn. 428c¢, 431¢)
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