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Pabouas nmporpaMma npenHazHaueHa Ui NMpenoJaBaHus AUCIHUILIUHBI YacTh (OPMHUPYEMOH ydyacTHHKA-
MU oOpa3oBareabHbIX oTHOIIEHUH biioka 1 Momynp "KBantoBas xumusi. MoeKyIIbl, MOJICKYJISIPHBIE CH-
CTEMBI U TBEpblE TeJIa» CTYACHTAM O4YHOH (GopMbl 00ydeHus mo HampasieHuto noarotrosku  04.03.01
Xumuga B 8 cemecTpe 4 Kypca.
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1. e u 3a1a4u 0CBOEHUS TUCHUILTHHBI

Heabto wu3ydeHus TUCHMIUIMHBI «DU3MUECKUE METOJAbl HCCIECIOBAHUSA» SBISETCS OCBOCHHE
CTY/ICHTAaMH METOJIOJIOTUH PA3JINYHBIX (PU3HMUECKUX METOIOB UCCIEIOBAHIH XUMUYECKUX COCAMHEHUH U
OBJaJICHUE TPAKTHYECKUMH HABBIKAMH HCIIOJIb30BAHUSI METOAOB, JOCTYHHBIX HIMPOKOMY KpYTY
uccieoBaTeNel, a TakKe 3HAKOMCTBO C PEXe NMPUMEHSIOIMMHUCS, HO BECbMa BAKHBIMHU JUISI XUMHHU
METOAAMH TOJTYUYEHHUS CBEICHUI O CTPOSHUH MOJIEKYI.

3agayaMu JUCHMIUIMHBI SIBJSIOTCH: KOMIUIEKCHOE H3YyY€HHE CIEKTPOCKONUYECKHX M CIICK-
TPaJbHBIX METOJIOB JJISl YCTAaHOBJICHHUS COCTaBa, CTPOCHUS, CTPYKTYPBI OPIraHUYECKUX M HEOPTaHUUECKIX
COeIMHEHUI HEOOXOJMMBIX Ul Tefarora ¥ BocrnuTarens (mpodeccuoHambHOro ctangapra «llemaror
(memaroruyeckas AEATENBHOCTD B c(epe JOIMIKOIBHOIO, HAYaJIbHOIO OOIIEro, OCHOBHOI'O OOIIEro, cpej-
Hero oOuero oOpa3oBaHusi) (BOCIUTATENb, YUUTENb)» YTBEPKIACHHBIN npukasoM Muntpyaa Poccun ot

18 oxts0pst 2013 r. N 544H)

2. Mecto aucunminnsl B ctpykrype OIIOII BO
Juctummaa «Du3ndeckne METOIbl HCCIISTOBAHUS» SBISCTCS AUCIHUILTMHON YacTH GOPMUPYEMOM
y4acTHHUKaMHu 00pa3zoBaTeinbHbIX oTHOIIeHUN bioka 1 Moayns "KBanToBast xumusi. MoJeKysbl, MOJIEKY-
JIIPHBIE CHCTEMBI U TBEPbIC TEJIa» MporpaMMbl OakaigaBpuaTa no HampasieHuo 04.03.01 Xumus.
N3ydenue aucuuminabl «@U3NYECKHE METOAbI MCCIEIOBAHUS) OCYIIECTBISETCS HA OCHOBE 3Ha-
HUM, MOTYYEHHBIX 10 quciuinHaM: «Matematukay, «dusukay, «Heoprannueckas Xumus», «AHaIUTH-
yeckas XuMus», «KBaHTOBas XUMHUSI» U Jp.
Hucuunnuna «®u3nyeckre METOIbl UCCIEI0BAHUS» SIBISETCS NMPEAIIECTBYIONIECH 1S TAKUX U C-

uuIuivH Kak: «l[Ipenaunnomuas npaktukay, «BMCy, «Xumuueckas TEXHOIOTHS.

N3yuenne naHHOW MUCIMIUIMHBI HANPABJICHO HAa OCBOCHUE OOOOIIEHHBIX TPYHAOBBIX

byHKIII
[1C «llemaror (memaroruyueckasi AesiTEILHOCTh B CPpepe AOUIKOIHHOTO, HAYAJIBLHOTO O0IIIe-

ro, OCHOBHOTO OOIIEro, cpemHero oOmiero oOpa3oBaHus) (BOCIUTATETb, YUYUTENb)»
yTBEpKIeHHbIN npukazoM Muntpyzaa Poccuu ot 18 oxtsa0pst 2013 r. N 5441 OTO - Ile-
Jaroruyeckasl 1eaTeIbHOCTh 10 MPOSKTUPOBAHUIO U pealn3alii 00pa3oBaTeIbHOTO MPO-
1ecca B 00pa3oBaTesibHbIX OpraHU3alugaX JOIIKOJIBHOI0, Ha4YadbHOTO 00IEro, OCHOBHOTO

o0111ero, cpeiHero odiero oopasoBaHus
3. TpeOoBaHusl K YPOBHIO OCBOEHHSI AU CHUIINHBI
3.1. Dnemenmor oo6wenpogeccuonanvuvix (OIIK) u npogeccuonanvnvix (IIK) romnemenyuii,

dopmupyemuix 0annoi oucyunaunou



[Ipouecc u3ydyeHus NUCUUIUIMHBI HampaBiieH Ha (OPMUPOBAHHE CIAEAYIOUUX MPOPECCHOHATBHBIX KOM-
MEeTECHU NN
IIK-3. Cnocoben npoekmuposams u 0Cyu,eCmenims HaAnPaeieHHblil CUHMe3 HeOP2AHUYEeCKUX
COEOUHEHUIL C NOJIE3HBIMU CEOUCMEAMU NOO PYKOBOOCHIEOM Cneyuaiucma 601ee 8blCOKoll
keanuguxkayuu 3.2. Pezynomamot oopazoeanus, popmupyemo2o 0aHHOU OUCUUNTUHOU

B pesynbprare uzydeHus: AMCHUIUIMHBL « DU3UUECKUE METO/IbI UCCIIEIOBAHUS CTYICHT JOJKEH:

- 3HATh OCHOBBHI (DHM3UYECKHX METOJIOB HCCIICIOBAaHUI M OCHOBHBIC €CTECCTBCHHOHAYUYHBIC 3aKOHBI U
3aKOHOMEPHOCTHU Pa3BUTHSI XUMHUYECKOU HAYKH.

- yMeThb aJanTUPOBaTh 3HAHUS U YMEHHMs, IOJIy4YEHHBIE B Kypce, K PEIICHUI0 KOHKPETHBIX 3aa4, CBs-
3aHHBIX C MPO(ecCHOHATBLHON JesTebHOCThIO; UCIOJIb30BATh TEOPETUUECKUE 3HAHUS MTPU 00BsICHE-
HUH pE3yJIbTATOB MCCIECIOBAHU.

- BJIaJIeTh HaBbIKAMU MIPOBEJICHUS] XUMUYECKOT'O SKCIIEPUMEHTA, OCHOBHBIMU CUHTETUYECKMMHU U aHa-

JIUTUYCCKUMHU METOJaMU ITOJYUCHUA U UCCIICAOBAHUA XUMHNYCCKUX BCIICCTB U peaKuHﬁ.

— B cootBercTBHH C [IC «Ilemaror (memarorudeckasi qesiTCILHOCTh B cepe JTOMKOILHOTO, Hadallhb-
HOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero olmiero oOpa3oBaHus) (BOCHUTATENb, YUUTEIh)»
yTBepkAeHHbIN npukazoM Muntpyna Poccun ot 18 oktsa6pst 2013 r. N 5440 TO - A/01.6 O6-
mienienarorndeckas Gpyakus, A/02.6 BocniurarensHas nestebHOCTh, A/03.6 Pa3BuBaromas nes-
TenbHOCTh, B/03.6 Ilenaroruueckas AedTeIbHOCTD MO pealn3aliy MporpaMM OCHOBHOTO M Cpej-
Hero o0miero o0pa3oBaHUs

4. Conep:kanue ¥ CTPYKTYpa U CUUINIMHBI

Tabauya 1.Conepxanue AUCIUTUTMHBI

Ne | Hanme- Kon kon- | Haumeno-
HOBaAHHUEC CO)]ep)KaHI/[e pa3aeiia TPOJIMpYye- BaHHe oOlle-
pasaena MOii KOM- | HOYHOTO

neTeHInn cpeacrsa
HJIH ee 4a-
cTH

1. Beenenue | ®usnueckue sBIEHUsS, HA KOTOpbIX ocHOBa- | [1K-3. 3ammra na-
B (pu3nue- | HBI METOJIbI UCCIIEIOBAHMS — MTOTJIOIICHHE 6opaTopHOI
CKHE Me- W3JIyYEHHUs], UCITYCKAaHUE, paCCEUBaHUE, OT- paBoTHI
TOJIbI UC- | paKEHUE, PEIOMIIEHUE U apyrue. «Pusu- (JIP),
CIEAOBA- | YECKUE METOJbI UCCIEAOBAHUSI»- UHTErPA-

HUS. TUBHAas yueOHas aucuuiumHa. Kpatkas mc- Tectuposa-
Drnexk- TOpHS pa3BUTHs MeTo10B, Kitaccudukarust HHAC (T),
TpOHHAas (bu3NYECKUX METO/OB IO XapaKTepy B3au- KOJIJIOKBH-
CIEKTPO- | MOJIEHCTBUS BellecTBa ¢ uznydyeHuem. O0- ym (K),
CKOITHS 1Y€ MPUHIMIBI UCITOIB30BaHUS PA3TNYHBIX PYOEKHBIN
CIOXHBIX | MeToAOB. CHIeKTpaIbHbIE U HECTIEKTPaJIb- KOHTPOITH
MOJIEKYJ. | Hble MeToabl. [loHsTHE criekTpa. Paznuune (PK)

BO3MOXHOCTEN METOJIOB B PEIICHUU UCCIIE-

JIOBATEILCKUX 3an1ad. [Ipsimast u oOpaTHas




3aJlauH.

XapaKTepUCTUKU AJIEKTPOHHBIX CIIEKTPOB-
SHEPrus Nepexo/ia, MHTEHCUBHOCTb, IIUPHU-
Ha ¥ (opMma 1oJiockl noriomenus. [Ipasuna
otOopa. OObsCHEHUE CIIEKTPOB CIOKHBIX
mouiekyi. C nozunuu metoga MO JIKAO.
OO01re TpUHILIKITBEI METO/1a; KIIacCU(UKALIUS
MO no cuMMeTpuH, 10 XapaKkTepy CBA3bI-
BaHUs aTOMOB. TeopeTnueckuii pacuér
cnektpa. Cuna ocunsuiaropa. OTHeceHHe
3IEKTPOHHBIX MEePEX00B. THIIBI AIEKTPOH-
HBIX [1I€PEX0JIOB B CIIEKTPAaX OPraHUYECKUX
MoJIeKyI. XpoModopsl U aykcoxpoMbl. O6-
30p CIIEKTPOB Pa3IMYHbIX KJIACCOB COEIH-
HeHul. OOBsICHEHNE CIIEKTPOB KOMILJIEKC-
HBIX CO- €IMHEHUN C MO3ULUNA TEOPUU KPH-
cranaeckoro nosist /TKII/. OcHoBHBIE TO-
noxenus TKII. [leiicTBue nuranioB Ha
SHEpreTUIecKre cocTosiHus 3d- opOuTanei.
CrnexTpoxuMudeckuit paa iurasaos. O630p
CHEKTPOB KOMIUIEKCHBIX coenHeHui 3d —
MeTaisioB. CpaBHEHUE TEOPHI KpUCTAIITU-
ye- ckoro nosis u MO JIKAO.

Koneba-
TeJIbHAs
CIICKTPO-
CKOITHS

Wu¢pakpacHas CrieKTpOCKOIHUs MOTroLIe-
Hus. KonebaHue rapMOHNYECKOr0 OCLMIIISA-
TOpPA € MO3UIMH KIACCUYECKON MEXAHHKMU. :
BbI BOJ| YPaBHEHUS IOTEHIMAIILHON KPUBOU,
4acToThl KoseOanust. CHIoBas OCTOSTHHAS
CBsA3U. Pe3ynpTaT KBAaHTOBO-MEXaHUYECKOTO
PaccCMOTPEHUS: YPABHEHUE CTALIMOHAPHBIX
COCTOSIHUH; KoJiebaTelIbHOe KBAHTOBOE YHC-
J10; IpaBUJIO 0TOOpA ; MpeAnoIaraeMblii
CIIEKTP FapMOHHUYECKOT'0 OCHUILIATOPA.
VY4ér anrapMoHUYHOCTH KojeOanuit. Kpu-
Basi Mop3e. OCHOBHBIE KOJIeOaTeNIbHbIE Te-
pexoJibl U 00epTOHA, UX HHTEHCUBHOCTHU U
sHepruu. Pacuér nocTossHHOW aHrapMOHMY-
HocTH. «['opstune» nonockl. Konebanus
MHOroaToMHOM Mosiekyibl. Kinaccuduxamus
HOpPMaJIbHBIX Kosle0aHui 1o opMe U CHUM-
MeTpUU. XapaKTEepUCTUUHOCTh KOJIEOAHUH.
OTKII0OHEHNE OT XapaKTEPUCTUYHOCTH 110
4acTOTE - Me€pa U3MEHEHUS CBOMCTB JJAHHOU
Py aTOMOB. [Ipu4rHEI yCII0)KHEHUS
skcnepuMeHTalIbHbIX K- ciekTpoB — Biu-
sHUE (PU3MUECKOro COCTOSIHUA 00pa3ia,
pactBopuTens, noaumopdusma. Buyrpu- u
MEXMOJIEKYJIIPHBIX B3aUMOJCHCTBUM, pe-
30HAHCHOI'0 B3aUMOJEHCTBHUS KOJIEOAHUI;
uzorono3amenienue. I Ipyanunuansaas
cxema UK — cnextpodoromerpa. I1puro-
ToBJIeHHE 00pa31oB, IHTepnpeTanus crek-

I1K-3

3amura na-
OopaTopHOU
paboThI
(JIP),
Tectuposa-
HUE (),
KOJUTOKBH-
ym (K),
pyOEXKHBII
KOHTPOJIb
(PK).




TpoB. Jansuss u ommkass MK-o6mactu B
XUMHUYECKHX HccaeoBaHusix. CrieKTpocKo-
nusi KOMOMHAIIMOHHOTO PACCEUBAHUS CBETA.
Cxema npoucxoxaenus cnexkrpos KPC.
CTOKCOBBIE, aHTHCTOKCOBBIE, PEJICEBCKHE
nuann. [IpaBuna ot6opa. [IpaBuno ansTep-
HaTUBHOTO 3anpera. CTeneHb Nenos- pu-
3auuu auHuM B criektpe KPC, eé€ 3aBucu-
MOCTb OT CHMMETPHH MOJIEKYJIbI U Kosie0a-
Husa. UK — u KPC — cnekrpockonus — B3a-
MMHO JTOTIOJHSIIOIIME METO bl UCCIe10Ba-
HUS CTPOCHHS MOJICKYJI.

Bpaa- VY cnoBus npuMEHEHUsI MUKPOBOJIHOBOM [IK-3 3amura na-
TeJIbHAs CIIEKTpPOCKONHUHU. Moielb KECTKOro0 poTaTo- 6opaTopHOiL
CHEeKTpO- | pa. Mo- MEHT uHepIUH. Y paBHEHHE dHEP- paBoTH
CKOIHUS MM BpalaTeJbHOro ypoBHs. Bpaiarensb- (JIP)
HOE KBaHTOBoOe uncio. Habop sHepreTuye- ’
ckux cocrostaui. [IpaBmia orbopa. Bpama- Tecruposa-
TeJbHAs MOCTOsHHAst. By BpamarensHoro HHC (1),
CIIEKTpa JBYXaTOMHOM MoJieKyJbl. Hexect- KOJUJIOKBH-
kuii poratop. [locTossHHAs IEHTPOOESKHOTO yMm (K),
pacTsbKeHuUs, e€ CBsI3b C CHIIOBOM MOCTOSH- PYOEKHBIN
HOM cBsI3u. BpaiatenbHble CrieKTpbl MHOTO- KOHTPOITh
ATOMHBIX MOJIEKYJI. JINHETHBIE MOJIEKYJIBI. (PK)
Monexkyinbl Tuna chepruueckoro, CHMMET- '
pUYHOTO, ACHMMETPUYHOTO BOJTUKa. Pacuer
SHEPreTUYEeCKUX COCTOSTHUI CUMMETPUYHO-
ro Boyruka. [lonsitue addekra [rapka.
Koneba- [TapannenbHble U IEPIIEHIUKYISPHBIE KO- [1K-3 3amuTa Ja-
TEJIbHO- nebaHus MHOTOATOMHBIX MoJsieKyi1. Komneba- 6opaTopHOI
Bpaia- TEJIbHO- BpalllaTeJIbHbIE YPOBHU, UX SHEPre- paBoTHI
TebHas ThYeckas nuarpamma. [IpaBuna ot6opa. (JIP)
cuektpo- | Crpykrypa P, Q, R- BeTBell B ciekTpax mMo- ’
CKOMHUSI. JIEKYJ pa3INYHON CUMMETPHH. Tecruposa-
HUE (T),
KOJUTOKBU-
ym (K),
pyOEXHBIN
KOHTPOJIb
(PK).
Pedpax- [TonsiTE MOKA3aTeNsA MPETOMIIEHUS CBETA. [1K-3 3amura na-
tomeTpusi | OTHOCHTENBHBIN, aOCOTIOTHBIN TTOKA3aTeNb O6opaTtopHO
MpeIOMIIEHUs. 3aBUCUMOCTD OT INIOTHOCTH, paBoOTH
MOJIIPU3YEMOCTH MOJIEKYJIbI, OT TEMIIepary- (JIP),
PBI, JABJIEHUs, COCTaBa PaCTBOPOB, JJIUHbI
BOJIHBI cBeTa. OTHOCUTENbHAS, CPEIHSAS, Tecruposa-
yaenbHas aucnepcusd. [IpuHunnuansHas HHE (T),
cxema pedpakromerpa tuna AdGe. Y nenb- KOJUIOKBH-
Hasi ¥ MOJIsIpHas pedpakiun. [ pymnmossie, yMm (K),
CBSI3€BBI€, aTOMHBIE PePPAKIIUU, CTPYKTYP- PYOEKHBIN

HBIC UHKPCMCHTBI. Brrunciaenue pe(ppaKum/I

KOHTPOJIb




10 aJIUTUBHON cXeMe. DK3aabTallls MoJie-
KyJIsspHOU pedpakiuu. OnpeneneHue
CTPYKTYPBI OPTaHHUYECKUX CO- SAMHEHUH 110
MOJICKYJISIPHOU pedpakiiuu ¥ TUCTIEPCUH.
Brruucnenne pedpakiuu pacTBOPEHHOTO
BCIICCTBA.

(PK).

Cnektpo- | Meroa 31neKTpoHHOro napamarautioro pe- | I[1K-3 3amura na-
ckonus B | 30HaHCa CIIMHOBBIN U MarHUTHBI MOMEHTBI 6OpaTOpPHOI
paauova- | snekTpoHa. Db ekt 3eemana /i Heca- paBoTHI
CTOT- HOM | PEHHOI'O JIEKTPOHA. DJIEMEHTAPHBIN Mar- (JIP)
oOnactu. | HUTHBIUA pe3oHaHc. OCHOBHOE ypaBHEHHE ’
OIIP, mpaBwiia 0TO0Opa U YCIOBHUS MOJTy4de- Tecruposa-
Hus cnekTpo DIIP. [Tapamerpsl crieKTpoB HHC (T),
OIIP. CBepXTOHKOE B3aUMOJICHCTBHUE U €T0 KOJIJIOKBU-
nposisienue B cnexrpe JIIP. IIpunoxenue M (K),
merozaa OIIP B xumun. Unentupukanus u PyOexKHBIIT
ornpezeNieHue KOHIICHTPAINK IapaMarHuT- KOHTPOITh
HBIX MOJICKYII, U3Y1EHHE MEXaHH3Ma U Kii- (PK).
HETHKU XUMHUYECKUX peakuuil. Meron
AJIEPHOr0 MarHUTHOTO pe3oHaHca. Puznye-
CKHE OCHOBBI METOJ1a. Y CJIOBHE SIIEPHOTO
MarHUTHOTO Pe30HaHCAa. XUMHUYECKUNA CIIBUT
U CIIHH-CIIMHOBOE B3aMO/ICICTBHE sIlIep.
Ananu3 cnektpoB SAMP. [IpoTronnslit mar-
HUTHBIA PE30HAHC U €ro MPUMEHEHHUE B Op-
raHM4eCcKOM XUMHUHU, JOCTOUHCTBA U HENO-
cratku Meroja. SAAIMP npyrux MarHUTHBIX
anep. biok-cxema criektpomerpa AMP.
Merton O dextr Meccbayspa. [Jonmieposckoe IK-3 3ammra Ja-
SIIEPHOTO | YHIMPEHUE JIMHUM U dHeprus otaadu. [lomy- 60paTopHOit
ramma- YEeHHE raMMa-pE30HAHCHBIX CIIEKTPOB. Bo3- paBoTHI
PE3OHaH- | MOXHOCTH NPUMEHEHNUs raMMa- (JIP),
ca. PE30HAHCHOM CHEKTPOCKOINH B XUMUHU.
Tectuposa-
HUE (T),
KOJUTOKBU-
ym (K),
pyOEXHBIN
KOHTPOJIb
(PK).
Macc- ®dusznyeckue 0CHOBBI MeToa. [IpuHImmnu- T1K-3 3amura na-
CIIEKTPO- | aJlbHasl CXeMa Macc-creKTpoMerpa. MeTosl 6oparopHO
METpPHUSI WMOHM3AMH. TUIIBI HOHOB B MacC-CIEKTPax, paBoOTH
paszesieHue 1 perucrpanus HoHoB. MlonHas (JIP)
o0JacTh U pazpemaromias criocoOHOCTh ’
Macc-CIeKTPOMETpa, IPUMEHEHHE METO/1A. Tecruposa-
Wnentuduxanus seuiects. [IpoGnemsr pac- HHAEC (T),
mpoBkH criekTpoB. Koppemsus mexay KOJUIOKBH-
MOJIEKYJIIPHOM CTPYKTYPOM U Macc- ym (K),
cnektpamu. M3mMepeHue noTeHuanos no- PYOEKHBIN

SABJICHUS NOHOB U OIIPCACIICHUA TOTCHII A~

KOHTPOJIb




JIOB MOHU3ALIUU U SHEPTUHU pa3pbiBa CBA3EH. (PK).
KonuuecTBeHHbIN aHATN3, TPUMEHEHUE
OBM.

S Crektpo- | Cxema BO3HUKHOBEHHS (POTOIEKTPOHHOM [1K-3 3anuTa Ja-
CKOMNHS B | BMUCCHH B PE3yJIbTATE MOIJIOMICHUS BaKy- GOpaTOpPHOI
obnactu YMHOTO yIIbTpaduoJieTa Wild PeHTTEHOBCKO- paBoOTHI
peHTre- T'0 U3JTy4eHUs B U30JIMPOBAHHON MOJIEKYJIe (JIP),
HOBCKOTO | B TBepaoM Teine. POIA u oxe-
u3nyye- cnektpockonus. [IpaBuna or6opa. Bozmox- Tecruposa-
HUSL. Hoctd YOOC, POOC u PDiA. Konnue- HHC (T),

CTBEHHBIN AJIEMEHTHBIA aHAIN3. XUMUYe- KOJIJIOKBU-
ckuit ciBur B @IC U ycTaHOBIIEHHE CTPYK- ym (K),
Typbl Mosiekys. OCOOEHHOCTH SKCIIEPUMEH- PYOEKHBIH
Ta. JIOCTOMHCTBA U HEJJOCTATKU METO/A. KOHTPOITH
(PK).

Ha n3yuenue xypca orBogutcs 108 yacoB (3 3.e.), U3 HUX KOHTakTHas pabora 70 yacoB, B TOM uuCIe
neKkunoHHbIX -30 yacoB, npakTuyeckux(ceMuHapckux) 40 yacos, camocrosiTenbHas padora crynenra 11
4acoB, 3aBepllaeTcs sK3aMeHamu (27 yaca).

Tabnuya 2. O6mas Tpya0€MKOCTh AUCHMILTUHBI COCTaBIsAeT3 3auéTHbie equHuIlb! (108 yaca)

Bun pabotsl prﬂ?{igﬁiomb’

O0mas TpyaoéMKoCTh (B 4acax) 108
Konmaxkmmuas paboma (6 uacax) 70
Jleximonnsble 3ausaTHs (JI) 30
[Ipaktuueckue 3ansatus (I13) 40
Camocmoamenshoie pabomul (6 yacax) 11
Kontponsnas padora (K) 27
Buja npoMexyTo4HOM aTTecTanuu IK3aMeH
Tabauya 3. JIeKIMOHHBIC 3aHATHS

Ne Ha3zBanue jgexkuuu

1. Beenenue B pu3udeckre METOIbI UCCIICIOBAHMS. DICKTPOHHAS CIIEKTPO-

CKOIIUS CJIOKHBIX MOJIEKYIT
KonebarenbHasi CIEKTPOCKONHS
BpamarenbHas CIEKTPOCKOIHS
KonebarenbHo-BpalaTesnbHas ClIeKTPOCKOIHS.
Pedpaxromerpus

CriekTpOoCKONus B paJlio4acToT- HOM 00JacTH.
Merton s1epHOTr0 raMMa-pe30HaHCA.
Macc-cnexkrpomeTpust

Sl P Rl ol R R




9. ‘ CrnexkTpockomnusi B 00J1aCTH pEeHTI€HOBCKOIO U3TyYSHHUSI.

Tabauya 4. llpakTrdeckue 3aHITHS

No Tema
/o

1 BBenenue B puznueckue METOAbl UCCIIEAOBAHMS. DIEKTPOHHAS CIEKTPOCKOIHUS
CJIOKHBIX MOJIEKYII

KonebaTtenpnas CIICKTPOCKOIIUA

BpamaTeanas{ CIICKTPOCKOIIUSA

KOJ'IC63T€J'IBHO-BpaHlaTeJ'IBHaH CIICKTPOCKOIINA.

Pedpaxromerpus

CHCKTpOCKOHI/IH B paJno4acToT- HOM 00J1aCTH.

Mertoz siiepHOro ramMmma-pe3oHaHca.

Macc-crekTpoMerpus

O [0[RI

CHCKTpOCKOHI/IH B o0J1acTu PEHTI'CHOBCKOI'O U3JTy4YCHU.

Tabauya 5. CamocTOsITENIbHOE U3yUSHHE PA3/IesIOB AUCIIMITITUHBI

No Tema
/1
1. CrniektpanbHble U HeCIIeKTpasibHble MeTo/bl. [loHsATHE ciekTpa. Paznuune

BO3MOKHOCTEH METOIOB B PELICHUH HCCIe10BaTeNbCKUX 3aaay. [Ipsmas
u oOpaTHas 3aJ1auH.

OcnoBuble nosnoxenus TKII. JleficTBue TUranioB Ha SHEPreTUUECKUE
cocrosiaus 3d- opoutanei. CieKTpOXUMUYECKHH psia TuranaoB. O030p
CIIEKTPOB KOMIUIEKCHBIX coenuHennii 3d — meramioB. CpaBHEHHE TeOpuit
kpuctaymie- ckoro nosist 1 MO JIKAO.

2. [IpurotoBnenue oopasuos, MaTepnperanus cnekTpoB. JlanbHss u 6Iux-
Hsst UK-o06mactu B XUMUYECKUX UccienoBaHusIX. CIIEKTPOCKOHS KOM-
OMHAIIMOHHOTO paccenBaHus cBeTa. Cxema MPOUCXOKICHHS CIIEKTPOB
KPC. CtokcoBsie, aHTUCTOKCOBEIE, penieeBckue TuHuH. [IpaBuiia otoopa.
[IpaBuno anerepHaTuBHOrO 3anpera. CTeneHp AENOsi- PU3aluy JUHUU B
cnektpe KPC, e€ 3aBUCUMOCTh OT CHMMETPUU MOJIEKYJIBI M KOJIEOaHUS.
UK — u KPC — cnektpockonusi — B3aMMHO JOTOJHSIOIINE METObI UCCIe-
JIOBAHUsI CTPOCHHS MOJICKYJI.

3. BpamarenpHble CIEKTPBI MHOTOATOMHBIX MOJIEKYJI. JINHENHBIE MOJIEKY-
ne1. Monexyinbl Tuna chepudeckKoro, CHMMETPUYHOTO, ACUMMETPUYHOTO
BOJIUKA. Pacder sHEpreTMueckux COCTOSTHUI CUMMETPUYHOTO BOJTYKA.
[Tonsitue apdexra [lrapka.

4. Crpykrypa P, Q, R- BeTBeil B criekTpax MOJIEKYJ pa3IndHON CUMMETPHH.

5. VY nenbHas u MossipHast pegpakuuu. ['pynmnoBsie, CBA3eBbIE, AaTOMHBIE Pe-
(bpakuuu, CTpyKTYpHbIE HHKPEMEHTHI. Boruncnenue pedpakiuuu no ajim-
TUBHOU cxeMe. DK3albTalls MOJIEKYJSIpHOH pedpakuuu. Onpenenenue
CTPYKTYpbl OPraHU4ECKHX COCTUHEHHH 110 MOJIEKYIIpHOU peppaKkiuu 1
aucriepcud. Beranciaenue pedpakiuy pacTBOPEHHOTO BEIIECTBA.

6. Ananmu3s ciektpoB SIMP. [IpoTOHHBIN MarHUTHBIA PE30HAHC U €T0 NIPHU-
MEHEHHUE B OPraHNYECKON XMMHH, JOCTOMHCTBA U HEAOCTATKU METO/A.
SAMP npyrux MarHuTHbIX saep. biaok-cxema cnektpomerpa AMP.

7_ Bo3MoxHOCTH IIPUMCHCHU FaMMa-pGSOHaHCHOﬁ CIICKTPOCKOIINU B XU~
MHH.




8. Koppensauus Mex1y MOJIEKYISIpHON CTPYKTYpOM U Macc-crnekTpamu. 13-
MepeHHUe MOTEHI[MAIOB MOSBJICHHUS HOHOB U ONPEICICHUs TOTEHI[UATIOB
WMOHU3ALMY U SHEPTUH pa3pbiBa cBs3eil. KoanuecTBEHHBIN aHAIN3, IPH-
MeHeHnne DBM.

0. Bo3moxkuoctu YOIC, POSC u POnA. KonmmuecTBeHHBIHN 3JIEeMESHTHBIM
aHanu3. Xumuueckuit ciBur B @IC 1 yCTaHOBIIEHHE CTPYKTYPhI MOJIe-
Kyn. OcobeHHOCTH 3KcniepuMenTa. JIOCTOMHCTBA U HEIOCTAaTKU METO/Ia.

5. OnleHOYHbIE MATEPUAJIBI VIS TEKYLIEr0 U PY0eKHOT0 KOHTPOJIA
yCneBaeMOCTH M IPOMEKYTOUHOM aTTecTalun

KoHneuHbIMU pe3yabTaTaMi OCBOCHUS MPOTPAMMbI TUCIUTUIHHBI SBIISTIOTCS COPMUPOBAHHBIC KO-
THUTHBHBIE JECKPHUIITOPHI «3HATHY», «YMEThY», «BIAJCTh», PACIIUCAHHBIC M0 OTJCIHHBIM KOMIETCHITUSIM.
dopMHUpOBaHUE ITHX JECKPHUIITOPOB MPOUCXOTUT B TEYCHHUE BCETO CEMECTpa IO dTaraM B paMKax pas-
JUYHOTO BUJA 3aHATUNA U CAMOCTOSITEIbHON PabOTHI.

B xone m3yueHHs TUCIUMILTMHBI TIPEIYCMATPUBAIOTCS MEKyujiil, pyoexscHblilt KOHmMpPob u npo-
MEHCYMOUHASA AMMmMeCmayusl.

5.1 Ouyenounvie mamepuanvt 011 meKyuiezo KOHMPOJiAi.

Llenv mexyweeo konmpoisi — ONICHKa pe3yIbTaToOB pabOThl B ceMecTpe U 00ECIICUYeHHE CBOCBPEMCH-
HOW OOpaTHOH CBSI3W, IJISi KOPPEKIMH OOYYEHUs, aKTUBU3AIMH CAMOCTOSITEILHON paboThl 00yvaro-
merocsi. OOBEKTOM TEKYIIEro KOHTPOJIS SIBIISIOTCS KOHKPETU3MPOBAHHBIC PE3yJbTaThl OOYUCHHS
(yueOHbIC TOCTHXKEHHUS) 1O JUCIUTIIIMHE

Texywyuii KOoHmMpoOb YCTIEBaeMOCTH O0OECIeUMBACT OIICHWBAHHE XO0Ja OCBOCHHS JIHCIIUTUTHHBI
«DU3NYeCKUe METO/bI HCCICIOBAHUS» M BKJIIOYACT: OTBETHI HA TEOPETHUECKUE BOIPOCHI HA MpPAKTUYEC-
CKOM 3aHSTHHU, PCUICHHE MPAKTHYECKUX 3a/1a4 M BBITOJHEHHE JTAOOPATOPHBIX PabOT, CaMOCTOSTEILHOE
BBHITIOJTHEHUE MHAWBUIYalbHBIX JOMAITHUX 33JaHUN (HallpuMep, pelieHre 3a/1a4) ¢ OTYETOM (3aIUTOi) B
yCTaHOBNIEHHBIN Ccpok. OIleHKa KauyecTBa MOATOTOBKM HAa OCHOBAHWHW BBITIOJHEHHBIX 3aJaHUI BeAeTCA
npenojaBaTeneM (c 0O0CyXJAeHHEM pe3ylbTaToB), OalIbl HAUHUCISIOTCS B 3aBUCHMOCTHU OT CIIOKHOCTH
3aJlaHus

5.1.1. Bonipochbl o TeMaM TUCHUIIMHBI «DU3HUYECKHE MEeTOAbl UCCJIET0BAHMSD (KOH-
Tposmmpyemblie komnerenuuu I[1K-3).

1. Knaccudukanus Gpusnueckux METOAOB 0 XapaKTepy B3auMOJICHCTBHS BEIIECTBA C U3ITyUYECHHEM.

2. CrnexTpanbHble U HECIIEKTPAJIBHBIE METOABI. XaPAaKTEPUCTUKH dJIEKTPOHHBIX CIIEKTPOB.

3. OOBsACHEHHE CIIEKTPOB CI0XKHBIX MOJIeKYJ ¢ mo3uiuu Meroga MO JIKAO.

4. O6mue npuniunsl meroaa MO. Knaccuduxanus MO no cummeTpuu, 1o XapakTepy CBSI3bIBAaHUS
aTOMOB.

5. Teopernueckuid pacu€r crnekrpa. THUIBI IEKTPOHHBIX NEPEXOA0B B CIEKTPAX OPraHUYECKUX MO-
JIEKyJI.

6. Uudpakpacnas crnekrpockomnus noriouieHus. Kojgedanus MHOroaTOMHOM MOJIEKYIIBI.

7. Knaccudukanus HopManbHbIX KojieOaHuil mo gopme u cummerpuu. IIpuunHbl yCI0KHEHUS dKC-

nepumeHTanbHbIX K- ciektpoB. [punnunuanshas cxema UK — ciektpodoromerpa.



8. CTOKCOBBIC, aHTHCTOKCOBEIE, perieeBckue TuHun. [IpaBuna ordopa.
9. IlpaBwio aJbTEpHATUBHOIO 3ampeTa. YCJIOBHsS NPUMEHEHUS MHUKPOBOJIHOBOM CIEKTPOCKOIMH.
Mogenp KECTKOTo poTaTopa.
10. HaGop snepreTudeckux cocrossuuid. [IpaBuia orbopa.
11. BpamarenbHble CIEKTPbl MHOIOATOMHBIX MOJIEKYJI. JIMHEMHBIE MOJIEKYJIBI.
12. Monekynbl Tumna chepruueckoro, CAMMETPUYHOT0, ACUMMETPHYHOTO BOJTYKA.
13. Pacder sHEpreTHYECKUX COCTOSIHUN cCUMMETprYHOTo Bomuka. [Toustue addexra [lTapka.
14. IlapanienbHble U NEPIEHIUKYISIPHBIE KOJIeOaHUsI MHOTOATOMHBIX MOJIEKYIL.
15. KonebarenbHO- BpamiateabHble YpPOBHHM, UX JHepreTuueckas auarpamma. lIpaBuma otbopa.
Crpykrypa P, Q, R- BeTBeil B criekTpax MOJIEKYJ pa3InyHOW CUMMETPHUHU.
16. IlonsTie moKa3zarenst mpeinomMiieHus: cBeta. OTHOCHTENBHBIN, a0COTIOTHBIN MOKa3aTelb MpPeIoM-
JICHUA.
17. 3aBUCUMOCTD OT IJIOTHOCTH, MOJIAPU3YEMOCTH MOJIEKYJIBI, OT TEMIIEPATyphl, 1aBIEHUS, COCTAaBa
pacTBOPOB, JUIMHBI BOJIHBI CBETA.
18. IlpunnunuanbHas cxema pedpakromerpa Tuma A60e. YaenbHast U MossipHas pedpakuun. ['pyn-
TIOBBIE, CBSI3EBBIC, ATOMHBIE PEPPAKIINH, CTPYKTYPHBIE HHKPEMEHTHI.
19. Beiuncnenue pegpakiuy pacTBOPEHHOTO BelecTBa. MeTo 3JIeKTPOHHOrO MapaMarHUTHOTO pe-
30HAHCA.
20. CHHOBBII ¥ MAarHUTHBIA MOMEHTHI 3JIeKTpoHAa. D ekt 3eeMana sl HeCIIapeHHOTO AJIEKTPOHA.
21. MeTon si1epHOro MarHUTHOT'O PE30HAHCA.
22. ®dusnyeckrue OCHOBBI MeToAa. AHanu3 ciekTpoB SAMP.
23. [IpOoTOHHBI MAarHUTHBIA PE30HAHC U €r0 MPUMEHEHUE B OPraHMYECKON XUMHH, JOCTOWHCTBA U
HEJ0CTaTKU METO/1a.
24. D dext Meccbayaspa. JlonmiepoBcKoe yIIMpeHue JMHUNA 1 SHEPTHsl OT/1auH.
25. [IpyHIMNuanpHas cxeMa Macc-clieKTpoMerpa. MeToibl HOHU3aluu.
Kpurepun popmupoBaHus OLieHOK (OLEHUBAHKS) YCTHOI'O OIIPOCa
VYcTHBIN onpoc SBISIETCSI OTHUM M3 OCHOBHBIX CMOCOOOB yué€Ta 3HaHUN 00ydYaromierocs 1o Jauc-
nuiuinHe «Pusnueckas XuMus». Pa3BEpHYTHI OTBET CTy/AEHTA JIOJKEH NMPEACTaBIATh COOOM CBS3HOE,
JIOTUYECKH TOCIIeI0BaTeIbHOE COOOIIEHHE Ha 33JaHHYI0 TeMy, MOKa3blBaThb €ro yMEHHE MPUMEHSThH
OTIpeETIEHUS.
B pezynomame ycmnozo onpoca 3nanus, 00yuaruiezocsa oUeHuearomces no ciedyruieil wiKane:
4 6anna, cTaBUTCS, €CIM O0YJIAIOIIHIACS:
1) moyiHO M3NaraeT W3y4eHHBIH MaTepHuai, JaéT NpaBUIbHOE ONpeAeIeHHOe (PU3HKO-
XUMHYECKHUX TTOHATHH;
2) oOHapyXHBaeT MOHMMaHUE MaTepHasia, MOXET 00OCHOBATh CBOM CYXICHUS, TPUMEHUTH 3Ha-

HUS Ha MPAKTHUKE, TPUBECTU HEOOXOIMMBbIE TPUMEPHI HE TOJBKO M0 Y4€OHHUKY, HO U CAMOCTO-
ATEIBHO COCTABIICHHBIE;



3) wu3maraet Marepual Mocae10BaTEeIbHO U MPABUIBHO C TOYKU 3PEHHS] HOPM JIUTEPATypHOTO
A3BIKA.
Om 2 00 3 6annoe, cTaButCs, €Ciiv 00y4aroIUiics TaéT OTBET, YAOBICTBOPSIONIUI TEM K€ TPEOOBaHUM,
qTo 1 s 6amna «1», Ho Jomyckaer 1-2 omuOKM, KOTOPBIE caM )K€ UCTIPaBIIseT, U 1-2 Heouéra B mocie-
JI0BaTEIbHOCTH U S3BIKOBOM O()OPMIICHUH H3JIaraeMoro.
Om 1 0o 2 6annos, craButcs, eciu oOyJaroIuiicss OOHapyXKMBAeT 3HAHUE U IOHUMaHUE OCHOB-
HBIX MOJOKEHUI JaHHOM TeMBI, HO:
1) wu3naraer Marepuasl HEMOJIHO U JOMYCKAET HETOYHOCTH B ONPENICIICHUN MTOHSTHIA;
2) He yMeeT JOCTaTOYHO ITyOOKO U JOKa3aTelbHO 00OCHOBATh CBOU CYXACHHS U IPUBECTH
CBOU IIPUMEPHI;
3) wum3naraet MaTepuall HEeMOCIeA0BaTEIbHO U JIOMYCKAeT OIIMOKH B SI36IKOBOM O()OPMIICHUU H3-
J1araeMoro.
0 6annos, craButcs, eciiv 00yJarOIUKCs 0OHAPYKUBACT HE3HAHKE OOJIBINICH YaCTH COOTBETCTBY-
IOIIETO pa3ziesa u3y4yaeMoro MaTepuana, JOmycKaeT OmuOKy B (POPMYIHPOBKE.
bamnbl «4 », «3», «2» MOTYT CTaBUTHCA HE TOJIBKO 32 €IMHOBPEMEHHBII OTBET, HO U 3a paccpeo-
TOYEHHBII BO BPEMEHH, T.€. 33 CYMMY OTBETOB, IaHHBIX CTYJEHTOM Ha MPOTHKEHUU 3aHATUS

5.1.2. OueHOYHbIEe MAaTEePHUAJIBI AJISl NPAKTHYECKHX PA00T 00yUaK0IIeroCH_(muno-
evle 3adanus)( koumponupyemoie komnemenyuu IK-3)

BBenenue B ¢puznyeckue METO/Ibl UCCIIEOBAHUS.
DJNEeKTPOHHAs CIIEKTPOCKOMHUS CII0KHBIX MOJIEKYII.
KonebarenbHast CieKTpOCKOIIHS.

BpamarenbHas CIEKTPOCKOIHS.
KonebarenbHo-BpalaTenbHas ClIeKTPOCKOIHSL.
Pedpakromerpus.

CrnieKkTpocKomnus B paAMo4acTOTHON 00JIaCTH.

Meropa sinepHOTO raMmma-pe3oHaHca.

A A T

Macc-cnekrpomeTpus.
10. Cniextpockomnus B 00JIaCTH PEHTIT€HOBCKOTO U3Ty4YEHUSI.

Kpumepuu oyenku evitnonnenus nadopamopuvix pabom:

( 4 6ayma) craBUTCH, €CIIM BBITIONTHEHA JTabopaTopHas padora, opopmileHa B COOTBETCTBUU C TPEOOBAaHMUS-
MU B pabodyeil TeTpasy, 3aluileHa U JaHbl NpaBHIbHBIE OTBETHI HA JIOMOJHHUTENLHBIE BOMPOCHL. OOyuarommuics
MPOSIBIJI MHUIIMATHBY, TBOPUYECKUH TOAXOJ TIPU BBITOJHEHUU Pa0OTHI, CIIOCOOHOCTh K aHAIN3y M MaTeMaTh4e-
CKOH 00pabOTKe MMOTyYEHHBIX PE3YIbTATOB.
(ot 2 10 30a/10B) — €CiIM BhINOJIHEHA JabopaTopHas pabora, opopmileHa B COOTBETCTBHH ¢ TPEOOBAaHUSIMU B pa-
Oodelt TeTpanu, pH 3aIIuTe paboThl M Ha JIOTIOJHUTEIbHBIC BOIIPOCH! JaHbl HEUCUEPITBIBAIOIINE MTPABUIIBHBIC OT-
BETHI
(ot 1 1o 2 GannoB) — ecnu BeIOJIHEHa JaboparopHas pabota, odopmiieHa B paboyeil TeTpaanu He B COOTBETCTBUHU
¢ TpebOBaHUEM, B pacyeTax JIOMYIIEHbI OMMOKH, TPU 3aiuTe paboThl U Ha JIOTIOJHHUTENBHBIC BOMIPOCH! HE JIaHBI
HEeHCYEePIBIBAIOIINE PABUIbHBIE OTBETHI
(1 6an) — eciu BBINIOJIHEHA J1abopaTopHas padoTa, HO He opopMiIeHa B paboueil TeTpaay 1 He 3allileHa
(0 Oasmr) — ecni He BBINOJIHEHA JlabopaTopHas pabora



5.1.2. OueHoYHbIe MaTEePHAJIBI AJIsl CAMOCTOATEIbHOI PadoThl 00y4aroerocs
(TunoBble 3anaun)( kKoHTponupyemble komnerenuu IK-3)
[lepeueHp TUIOBBIX 337a4 JUISL CAMOCTOSTEIBHOM paboThl chOPMHUPOBAH B COOTBETCTBUU C TEMATH-
KO IIPAKTUYECKUX 3aHATUH 10 AUCHUILINHE «PU3NYECKUE METObI UCCIICIOBAaHU».

1. XapakTepuCTUKU NEKTPOHHBIX CIIEKTPOB.

2. O6mwme npuHnumbl Metoga MO. Knaccudukanus MO 1o cMuMMETpHUH, 10 XapaKTepy CBI3bIBAHUS
aTOMOB.

3. Knaccuduxkaiusi HopMalbHBIX KojeOaHuii o ¢popme u cumMMeTpu. [IpuunHbl yCI0KHEHUS dKC-
nepuMenTaabHbIX K- ciektpoB. [Ipunnunuansaas cxema UK — ciekrpodoromerpa.

4. IlpaBuio anbTepHATHUBHOIO 3ampera. YCIOBUS MPUMEHEHUS MHUKPOBOJHOBON CHEKTPOCKOIHUU.

Mogenp KECTKOTO poTaTopa.

Monexymsl THITa CPEepUIecKOT0, CHMMETPHYHOTO, ACHMMETPUIHOTO BOTYKA.

Crpykrypa P, Q, R- BeTBeli B crieKTpax MOJEKYJ pa3InyHON CUMMETPHH.

OTHOCHTGHBHbIﬁ, a0COJIFOTHBIN ITOKa3aTelb IIpCIIOMIICHUS.

© N W

3aBUCUMOCTh OT IUIOTHOCTH, TOJIIPU3YEMOCTH MOJIEKYJbI, OT TEeMIEPaTyphl, J1aBJIICHUS, COCTaBa
PacTBOPOB, JUTMHBI BOJHBI CBETA.
9. Amnanu3s cunektpoB SIMP.

10. JonrmiepoBcKoe YIIMPEHUE JIMHUN U SHEPTUs OT/Ia4H.

Kpumepuu ¢popmupoeanus oyenok no 3a0anusam 01 camoCmoamenabHoil padomsl CHyoeHma
(munoevie 3a0auu):

«omauunoy ( 26am10B) - oOyyaromuiics mokasan riyOoKHe 3HaHUS MaTepuala 1o MMOCTaBJICHHBIM
BOIIPOCAaM, TPaMOTHO, JIOTHYHO €r0 M3JaraeT, CTPYKTYpHpOBal U Jie-TaIu3upoBall UH(popMaLuto, niberas
MPOCTOr0 MOBTOpPEHUs MH(OpMalUMU M3 TeKCTa, MHPOpMAIMs IpeA-CTaBlIeHa B NepepabOTaHHOM BHJIE.
CB00OJHO MCHOIB3YET HEOOXOAUMbIEe (POPMYJIBI IIPU PEILICHNH 3a/1ay;

«xopowoy (0T 1 110 2 6ayyIoB) - OOYUAIOUTUIICS TBEPIO 3HACT MaTEpHall, TPAMOTHO €T0 HU3JIaraer, He
JOIYCKAEeT CYIIECTBEHHBIX HETOUHOCTEH B MPOIIECCE PEIICHUS 3a/1a4;

«yooenemeopumenvroy ( 10 1 6anmna) - 00yJaronuiicss UMEET 3HaHUSI OCHOBHOTO MaTepuara 1o 1mo-
CTaBJICHHBIM BOTIPOCaM, HO HE YCBOWJI €T0 JIETalel, JOIMYCKAeT OT/ebHbIE HETOUHOCTH TIPH PEIICHUH 3a-
nad;

«neyooenemeopumenvro» (0 6annoB) — 00ydJarONIMIACS JOIMycKaeT IrpyOble OMIMOKM B OTBETE HA
MIOCTABJICHHBIE BOIPOCHI U MPH PELICHUH 337134



5.2. Ouyenounvie mamepuanvt 014 pyoesHcHO20 KOHMPOJIA. Pybedicrviii KoHmpons OCy-
IIECTBIISICTCS TIO O0JIee UM MEHEE CaMOCTOSITEIbHBIM pa3ziesiaM — Y4eOHBIM MOAYJISM Kypca U MPOBOJIUT-
Csl I0 OKOHYAHHMH M3YyYEHUS] MaTepuaja MOAYJS B 3apaHee YCTaHOBJIEHHOE BpeMs. PyOekHbI KOHTPOIIb
MMPOBOAUTCA C LECJIBIO OMPCACIICHHUA Ka4CCTBA YCBOCHUA MaTCpraia yqe6H0ro MOAOYJIA B LICIIOM. B teuenue
CCMCCTpa MMPOBOJAUTCA mpu maKux KOHmMpOJ1bHblX MEPORPUAMUA RO zpadmky.

B kauectBe popm pyOeKHOr0 KOHTPOJISI MOKHO HCIIOJIB30BaTh TECTUPOBAHUE (MMCHhbMEHHOE WIIN
KOMHBIOTepHOG), IMPOBEACHUEC KOJIIOKBUYMa WJIM KOHTPOJIBHBIX pa60T. Bremonasembie pa6OTBI JOJIXKHBI
XPAaHUTBCA Ha Kaq)ez[pe TECUCHUU y‘IC6HOI‘O roga u 1o Tpe6OBaHI/II-O MMpCa0CTaBJIAATLCA B praBHCHI/IC KOH-
TpoJisi kKauecTBa. Ha pyOekHbIE KOHTPOIBHBIE MEPOIPHUATHS PEKOMEHIYETCS BHIHOCUTh BECh IPOTPaMM-
HBI MaTepuai (Bce pas/iesbl) M0 JUCHUILIMHE.

5.2.1. OueHoYHbIe MATEPHAJBI /IS KOHTPOJILHOM PA00OTHI:
( koHTpoMpyembie komneteHuu IK-3)
1. KJ'IaCCI/I(bI/IKaI_[I/IH Cl)I/I3I/I‘ICCKI/IX METOAOB I10 XapaKTepy BBaHMOHeﬁCTBI/IH BCIIICCTBA C I/ISJ'Iy‘IeHI/IeM.

CrnexTpaibHble U HECTIEKTPAIbHbIE METOBI.
XapaKTepUCTUKU JJIEKTPOHHBIX CIIEKTPOB.

OObsicHeHHEe CIIEKTPOB CIOXKHBIX MOJIEKy ¢ mo3unuu Merona MO JIKAO.

2

3

4

5. OOuue npuHIUnel Metoga MO.

6. Kmaccudpukamuss MO mo cuMMeTpuy, 10 XapakTepy CBSI3bIBAHUS aTOMOB.

7. TeopeTndeckuil pacu€T CEKTpA.

8. Tumbl 3JIEKTPOHHBIX IEPEXOI0B B CIEKTPAX OPraHUYECKUX MOJIEKYII.

9. HudpakpacHas criekrpockonus nornomeHus. Konedanus MHOroOaTOMHOW MOJIEKYJIbI.

10. Knaccugukanys HopMaibHbIX KoJeOaHUH 10 pOopMe U CUMMETPUH.

11. Ilprunnbl ycnoxHeHus skcnepumeHTanbHbIX MK- cnekrpos. Ilpunnunuansras cxema MK —
crniekTpodoTomeTpa.

12. CToKCcOBBIE, aHTUCTOKCOBBIE, pefieeBckue TUHUU. [IpaBuiia oToopa.

13. [IpaBuiio anbTEpHATUBHOIO 3aIpETa.

14. YcnoBus NpUMEHEHHsI MUKPOBOJIHOBOM CHIEKTPOCKOIIHH.

15. Monens x€cTKOoro poraropa.

16. HaGop snepretrueckux coctosnuit. [Ipasuna otdopa.

17. BpamarenbHble CIEKTPBI MHOTOATOMHBIX MOJIEKYJI. JINHEHHBIE MOJIEKYJIBI.

18. Monekynbl Thna chepuieckoro, CAMMETPUYHOT O, ACHMMETPHUYHOTO BOJTYKA.

19. Pacuer sHEpreTHUECKUX COCTOSIHUN CUMMETPUYHOTO BOJTYKA.

20. Ilonsitue a¢dexra lrapka.

21. IlapannenbHble U NEPIIEHAUKYISAPHBIE KOJIeOaHUsI MHOTOATOMHBIX MOJIEKYI.

22. KonebaTenbHO- BpalaTeabHble YPOBHU, UX SJHEpreTHYecKas AuarpaMma.

23. [IpaBuina orbopa.

24. Ctpykrypa P, Q, R- BeTBell B CIEKTpax MOJIEKYJ PA3INYHON CUMMETPHH.



25. [lonaTHe mokas3aTess MpeJIOMIICHHS CBETA.

26. OTHOCHUTENbHBIH, a0COMIOTHBIN MOKA3aTeNb MPETOMIICHUS.

27. 3aBUCUMOCTb OT IUIOTHOCTH, IMOJIIPU3YEMOCTU MOJIEKYJIbI, OT TEMIEPATYpbI, AABJICHUS, COCTaBa
PacTBOPOB, JUIMHBI BOJHBI CBETA.

28. [IpunnunuanbHas cxema pedpakromerpa tTumna Adoe.

29. YaenvHas M MOJISIpHAS pepaKium.

30. I'pynmoBsie, CBsI3€BbIE, aTOMHBIE pePPaKLIUH, CTPYKTYPHbIE HHKPEMEHTHI.

31. Beruucienue pedpakiiuy pacCTBOPEHHOTO BEIIIECTBA.

32. MeTop 3JIeKTPOHHOTO [TapaMarHUTHOTO PE30HaHCA.

33. CnMHOBBIM ¥ MarHUTHBIM MOMEHTBI 3JIEKTPOHA.

34. DddexT 3eeMana st HECITAPEHHOTO JICKTPOHA.

35. MeTon si1epHOTO MAarHUTHOT'O PE30HAHCA.

36. ®dusznveckre OCHOBBI MeTO1a. AHANIMN3 crieKTpoB SAMP.

37. IIpOTOHHBI MAarHUTHBIA PE30HAHC U €ro IPUMEHEHUE B OPraHMYECKON XUMHH, JOCTOMHCTBA U
HEJ0CTaTKU METO/1a.

38. Dddext Meccbayapa.

39. JlonmiepoBCKOe YIIMPEHUE IMHUN U SHEPTUs OT/IauH.

40. [IpyHIMOManbHas cCXeMa Macc-CleKTpoMeTpa. MeToabl HOHU3aLHH.

Kpumepuu ghopmuposanun ouenok no KOHmpoIbHbIM MmouKam (KOHMPOILHBIE PAOOMbl; KOIOKGUYM)

(7 GannoB) - cTaBUTCA 3a pabOTy, BBIIOJIHEHHYIO MOJHOCTHIO 0€3 OIIMOOK M HElO0YeTOB; 00ydaro-
IIUHCS IEeMOHCTPUPYET 3HAaHUE TEOPETUUECKOT0 M MPAKTHYECKOro MaTepualia 1o TeMe NpakTHYecKoi pado-
Tb1, pemeHo 100% 3aaay;

(oT 5 10 6 GaymIoB) — CTaBUTCS 3a PAOOTY, BHIIOJIHEHHYIO MOJIHOCTBIO, HO MIPU HAJIWYMU B HEW He
0osiee oIHONM HETpyOOH OMMOKM M OIHOTO HeAodeTa, He Ooyiee Tpex HemoueToB. OOydaronuiicss JeMOH-
CTPHpPYET 3HAHUE TEOPETUUECKOTO M MPAKTHYECKOTO MaTepHaia 1Mo TeMe MPaKTHIeCKOH paboThl, JOMycKast
HE3HAYUTENbHbIE HETOYHOCTH TIPH PEIIeHUH 3a1a4, pemeHo 70% 3amay;

(4 Gama) — craBUTCS 3a PadOTYy, eciii OakaaBp MPaBWJILHO BHITIOJHWII HE MeHee 2/3 Bceil paboThl
WM TONMYCTUJ He OoJiee 0JJHOM rpy0oil oMOKHM U JBYX HEJ0YETOB, HE Oosiee 0JIHOM rpyOoil u o1HOM He-
rpy0oii ommokH, He 6osee Tpex HErpyobIX OIMOOK, OaHON HerpyOoit. O0ydarommuiics 3aTpyJHseTcs ¢ npa-
BUJIbHOW OLIEHKOM MPEJIOKEHHOM 33a/1auH, 1aeT HETIOJIHbII OTBET, peiieHo 55% 3anau

(Menee 3 GaIoB) — cTaBUTCS 3a pabOTy, €CIM YUCIIO OMIMOOK M HEJJOUYETOB MPEBBICHIO HOPMY JUIS
OLICHKH 3 WJIM MPAaBUIILHO BBIMOJIHEHO MeHee 2/3 Bcelt paboThl. OOyyaromuiics 1aeT HEBEPHYIO OLIEHKY CUTYya-
1y, perieHo meHee 50 % 3anau.

5.2.2.0neH04YHble MaTepuaabl: THNOBBbIE TECTOBbIE 3aJaHUs MO JUCHUIINHE

Ddusnyeckasi XUMHUS_konmpoaupyemvie komnemenyuu T1K-3):. TTonHblii 1epeveHs mecmo-

suix 3a0anuil npeocmasnen ¢ JOHUC —http://open.kbsu.ru/moodle/course/view.php?1d=3866)
Tecm — cuctemMa CTaHIAPTHU3UPOBAHHBIX 33JJaHUH, MO3BOJSIONIAS aBTOMATU3UPOBATH MPOLEAYPY



http://open.kbsu.ru/moodle/course/view.php?id=3866

W3MEpPEHHS YPOBHS 3HAHUW U YMEHUH CTYACHTA.
Bbi0epuTe npaBHJIbLHBIH OTBET:
Tect 1. Mepoii nepexosa YHEPrUM 3a CUET XAOTUUECKOTO CTOJIKHOBEHMSI MOJIEKYJT SIBIISIETCS:
TEIJI0Ta
paborta
BHYTPEHHSISI SHEPT sl
MOTEHILIMaIbHAs SHEPTus
Kpumepuu ghopmuposanusn ouenok no mecmoegvim 3a0aHuam:
( 3 6amna) — nmoy4arOT 00y4aronrecs ¢ MpaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOIIPO-
cbl. Beimonneno 100 % npeanokeHHbIX TECTOBBIX BOIIPOCOB;
(ot 2 mo 3 Gaina) — MoMy4aroT 00yJYaronIrecs ¢ MPaBUIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC
Bonpocsl — 80 —99 % ot o0uiero oobeMa 3aJJaHHBIX TECTOBBIX BOIIPOCOB;
(ot 1 1o 2 6anna) — moMy4aroT 00yJYaronIuecs ¢ MPaBUIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC
Borpockl — 60 —79% ot 001Iero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
( mol ©Oanna) — momyuaroT oOydaroniuecs: MpaBUIbHBIM KOJTUYECTBOM OTBETOB Ha TECTOBBIE BO-
npocel — MeHee 40-59 % oT o0miero oobeMa 3a/IaHHBIX TECTOBBIX BOTIPOCOB.

5.2.3 OueHo4YHbIEe MATEPHUAJIBI VISl IPOMEKYTOYHOM ATTECTALMH.
I_ICJII)IO IMPOMCIKYTOYHBIX aTTGCTaIII/Iﬁ 110 JUCHUIIIIMHE ABJIICTCA OLICHKA Ka4€CTBa OCBOCHUA

JUCHUILIMHBI 00y4arOIUMUCS.

[TpomexyTouHas arTecTanus MpeaHa3HavYeHa il OObEKTUBHOTO MOITBEPKACHUS M OLICHUBAHUS
JOCTUTHYTBIX Pe3ylbTaTOB 00YyUEHUS NOCIIE 3aBEPILICHUS U3YUEeHUS JUCHUILTMHBL. OCyLIeCTBIsSETCS B
KOHIIE CEMECTpPa U MPeICTaBIsIeT COO0H UTOTOBYIO OLIEHKY 3HAHUH MO AucHUIInHEe «DU3ndyecKre MeTo-
IIbl MICCIIEIOBAHUS» B BUJIE TPOBEACHUS IK3aMEHA.

[TpomesxyTouHas arTecTanus MOXeT IPOBOIUTHCS B YCTHOM, MUCbMEHHO (popme, U B hopme Te-
crupoBanusi. Ha mpomexyTouHyro aTTecTanuo orBoaurcs 10 30 6amios.

Bomnpochbl, BHIHOCHMbBIE Ha IK3aMeH (KOHTpoJupyemble komnerenmun [TK-3)
DIEKTPOH-IIEKTPOHHOE B3aUMOJICHCTBUE U TOHKAs CTPYKTypa cekTpos OIIP

KauecTBeHHBIN U KOJMYECTBEHHBIN aHAJIA3 C MOMOLIbI0 MeTof0B MK-criekTpockonuu
DNEeKTPOH-SAAEPHOE B3aUMOJICHICTBUE U CBEPXTOHKAs CTPYKTypa ciekTpoB DIIP
Texnuka n Mmeronuka MK-crekrpockonun

TeopeTnueckne OCHOBBI U CyIIHOCTH MeTona JIIP

OO6m1as xapakTepucTuka GU3NUIECKUX METOIOB UCCIICIOBAHUS B XUMHH
CnuH-CIMHOBOE B3aNMOJECHCTBIE U MYJIBTUILNIETHOCTD ClIEKTPOB SAMP

prrIHOBLIC U XapaKTCPUCTHICCKUC YaCTOThI B KoJie0aTenbHOM CIICKTPOCKOIINHN

A S S R R e

XuMudeckui caBur curuaios SIMP

10. XapakTepuctuiyeckoe Bpemsi PU3MUECKUX METOO0B UCCIICIOBAHUS B XUMUHU
11. MarauTHBIA MOMEHT SIJIpa ¥ €ro B3aUMOJICMCTBHE C MArHUTHBIM IOJIEM

12. Texnuka cnektpockonuu KP

13. Xumuyeckuii cABUT B POTOINEKTPOHHON CHEKTPOCKOIINH



14.
15.

16.
17.
18.
19.
20.
21.

22.
23.
24.
25.

26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

MeToabl HOHU3aLUK B MACC-CIIEKTPOMETPUHN

Cxema BO3ZHUKHOBEHHSI (DOTOIIEKTPOHHON SMUCCUU PEHTTEHOBCKOTO MOTJIOMIEHHS, (PIIOOpecIieH-
LU U 07KE-3JIEKTPOHOB

HNHTeHcuBHOCTH 1 npaBuiia otoopa B KP-criekTpockonuu

[TpaBuiia 0T00pa M1 HHTEHCUBHOCTH NEPEXOA0B B ANEKTPOHHOU Y D-CIIEKT-POCKONUU

OO01yre npeacTaBiIeHNUs 0 CHMMETPUH MOJIEKYJ

HomMmeHkarypa 1 CHMBOJIMKA 3JIEKTPOHHBIX COCTOSTHUMI

KonebatenbHble 3HEepreTndeckue GopmMbl MOJIEKYJIIbI BOJIbI

Metoapl snexkTpoHHON Y D-criekTpockonuu. O01Ias XapaKTepUCTUKA CBOMCTB 3JIEKTPOHHBIX CO-
CTOSTHUI

HNuTencuBHOCTh U npaBuiio otdbopa B UK-cniekrpockonuu

BriBoabl u3 conoctasnenus UK u KP-criektpon

JnHaMuueckre Macc-CrieKTpOMETPbI

@®opMbl HOPMAJIBHBIX KOJIE0AHUI MPOCTEUIINX MHOIOATOMHBIX MOJIEKYJI: JIMHEWHON M HEJMHEeMN-
HOM TpexaToOMHON MoJieKyJbl XY 2

[Ipouieccsl MOHU3ALMK U TUIIBI HOHOB B MacC-CIIEKTPOMETPUH

KauecTBeHHble MTpeACTaBICHUS O CHMMETPHUH MOJIEKYII

Nonnzanus aToMOB U MOJIEKYJT

Omnpenenenyre TOUeYHON IPYyNIbl CAMMETPUHI

AmnmnapaTypa abcopOIMOHHON CIEKTPOCKOIMHUU

Knaccuueckas 3aaua o Kose6aHUsSX MHOTOATOMHON MOJIEKYJIbI

TexHuKa 1 MeTOJIMKA (DOTOIIEKTPOHHOU CIIEKTPOCKOIIUU

CrniekTpbl KOMOMHAIIMOHHOTO paccesiHUs CBeTa

VYcnoBue AepHO-MarHUTHOTO PE30HAHCa

Teopernueckue OCHOBBI KOJe0aTeIbHON CIIEKTPOCKOINU

Peannsanus ycioBuii s1€pHO-MArHUTHOIO PE30HAHCA

[IpuHIMIIBI pa3aesieHusl HOHOB B MacC-CIIEKTPOMETPUU

OKpaHUPOBAHUE SJEP IEKTPOHAMHU

MeTo/1b1 HOHU3ALUU B MacC-CIIEKTPOMETPUHI

[Tono>keHre pe30HaHCHOTO CUTHANA U g-(haKkTop

XapaKkTepUCTUKU MacC-CIIEKTPOMETPOB

TexHuka u MeToanka cnekrpockonuu I11P

Kpumepuu ¢popmuposanus oyenox no npomercymounoit ammecmayuu:
«omauunoy» (30 0anIoB) — MOMYYAIOT 00YYaOLIHECs, KOTOpble CBOOOTHO OPUEHTUPYIOTCS B Ma-



Tepuasie W oTBevaroT 6e3 3arpyaHeHuil. OOydJaroImuiicss crmocoOeH K BBIMOJHEHUIO CIOXKHBIX 3a7aHuM,
MOCTAaHOBKeE LieJIel U BbIOOpe myTel ux peanuzanuu. Pabora BeIoIHEHA MOJHOCTHIO 0€3 OMUOO0K, perie-
Ho 100% 3anau;

«xopowioy (25 Ganna) — moxy4aroT 00ydyaromuecs, KOTOpble OTHOCUTEIBHO IOJHO OPHEHTHPYIOT-
csl B MaTepualie, OTBEYalOT 03 3aTpyAHEHUH, JOMYCKAIOT HE3HAUYUTEIbHOE KOJIMYeCTBO OomuboK. O0y-
YAOLIUIICsS clIOCOOEH K BBINOJIHEHHUIO CIOXKHBIX 3aJaHuil. PaboTa BBIIOIHEHA MOJIHOCTHIO, HO UMEIOTCS
He OoJiee 0JJHOM Herpy0Ooil omMOKN U OJHOTO HesoueTa, He 0oJiee Tpex HepodeToB. JlomyckaroTes He3Ha-
YUTENbHbIE HETOYHOCTH IIPU PeLIeHnH 3a1a4, pemeHo 70% 3anauy;

«yooenemeopumenvro» (20 6aj10B) — MOJIy4aroT 00y4YaroLIiecs, Y KOTOPbIX HEJOCTATOYHO BbI-
COK ypOBEHb BIIQJICHUSI MaTepuaioM. B mporecce oTBeTa Ha 3K3aMEHE JOMYCKAIOTCS OIIMOKHU U 3aTpy /-
HEHUS MPU H3JIOKEeHUH Marepuana. OOydJarmuics MpaBUIIBHO BBITIOJHWI HE MeHee 2/3 Bcell paboThl
WK JIONTyCTHII He OoJiee 0JHON TpyOoit omKMOKM 1 ABYX HEAOYETOB, HE Oosiee 0JHON IpyOo U OJHOM He-
rpy0oii ommoOKu, He OoJee Tpex HerpyoObIX OMMOOK, 01HON Herpy0Ooil. OOyuaromuiicst 3aTpyaHseTcs ¢
MPaBWIBLHOM OIIEHKOM MpEeJI0KEHHOM 3a7a4uu, JaeT HEMOJIHbIN OTBET, perieHo 55% 3anay;

«Heyooenemeopumenvnoy (Menee 20 6aIoB) — MONTYy4YaIOT 00yYarolUecs, KOTOPbIE JOMYCKAIOT
3HayMTeNbHbIe OmMOKH. OOyuaronmuiics UMeeT JIMIIb HadyalbHYIO CTEIIeHb OpPUEHTALuU B MaTepuaie. B
paboTe yncio OMMOOK U HEJOUETOB IPEBBICUIIO HOPMY JUIS OLIEHKH 3 MJIM MPAaBUIbHO BBIIIOJHEHO MEHEE
2/3 Bceit pabotel. OOydaOMIUIACS JaeT HEBEPHYIO OIICHKY CUTYyallnu, penieHo MeHee 50% 3amay.

6. MeToanuecKkue MaTepuaJIbl, ONpeaeJaaoIue Mpoueaypbl OlleHUBAHUSA

3HAHU, YMEeHUI, HABBIKOB U (MJIM) ONbITA J€ATEJILHOCTH
Makcumansnas cymma (100 6amioB), Habupaemas CTyJIEHTOM I10 TUCIMIUIMHE BKIIIOYAET JABE CO-

CTaBJISIOLIHE:

— nepsas cocmasnAwas — OIeHKa PeryIIipHOCTH, CBOEBPEMEHHOCTH W KayeCTBa BBHIIOJHEHUS
CTYZIGHTOM y4eOHOH paboThl 1O M3yYCHUIO NUCHUIUIMHBI B TE€UYEHUE MEPHO/a U3YYSHHs TUCIIMILIHHEI
(cemecTpa, UM HECKOJIBKUX ceMecTpoB) (cymma — He Oosiee 70 GamnoB). bammibl, xapakrepusyrouiue
yCIIEBaEMOCTh CTY/I€HTA MO AUCLUUIUINHE, HAOMPAIOTCS UM B TEUEHUE BCEro MepHoaa 00yueHus 3a u3yde-
HUE OT/IEJIbHBIX TEM U BBIIIOJIHEHUE OTAEIbHBIX BUAOB padoOT.

— emopas cocmasnAowas — OICHKAa 3HAHWW CTYJEHTa 10 pe3ybTaTaM MPOMEKYTOYHOW aTTe-
ctauuu (He Oonee 30 —0amoB).

Kpureprem olieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMIIETEHLMH B paMKaxX y4eOHOW JMCIMITIIMHbI
«DPU3NYECKHe METO/IbI UCCIICIOBAHUN»  SBIISIOTCS SK3aMEH.

OO0umit 6am1 Tekymero U pyoeXHOr0 KOHTPOJIS CKIIAAbIBAETCA U3 CIEAYIOUIMX COCTABISIOMINX
MPUJIOKEHUE 2.

Ienvto npomesriccymounvix ammecmayuii 10 JUCUUATUIMHE SBIIAETCS OIIEHKA Ka4eCTBA OCBOCHHUS
JUCITUTITUHBI 00y4YatOIIUMHUCS.

Kpumepuu ouyenku kauecmea oceoenusn oucyunaunst (Ilpunosxcenue 3)

Ouyenka «omauunon— om 91 0o 100 6an106 — TEOPETUUECKOE COEP)KAHUE KypCca OCBOEHO MOJI-
HOCTBIO, 0e3 po0esoB, HeOOXOUMbIE TPAKTUYECKHE HABBIKK PabOThI ¢ OCBOCHHBIM MaTepHalioM c(hop-
MUpOBaHbI. Bece mpeaycMoTpeHHbIe TPOrpaMMoil 00ydeHus yueOHbIe 3a/1aHUs BBITIOJTHEHbI, KAYeCTBO UX
BBIITOJIHEHHUSA OLICHEHO YU CJIOM 6aJ'IJ'IOB, OJIN3KHUM K MaKCUMaJIbHOMY. Ha sx3amene CTYACHT J€MOHCTpPHU-
pyeT riy0oKue 3HaHUS TPETYCMOTPEHHOTO MPOTPaMMOi MaTepHraia, yMeeT YeTKO, JAKOHHYHO U JIOTHYe-
CKH TIOCIIEZIOBATEIILHO OTBEYATh Ha IMOCTABJICHHBIC BOTIPOCHI.



Ouenka «xopowo» — om 81 0o 90 6annoe — TeopeTyecKkoe coIepKaHue Kypca 0CBOEHO, HE00-
XOJUMbIC TPAKTHYECKHE HABBIKK PA0OTH CPOPMUPOBAHBI, BEITIOJTHEHHBIC YUEOHbIE 3aJaHHs COACpKAT
HE3HaYuTeNbHbIe OMMOKH. Ha 3K3aMeHe CTYACHT JEMOHCTPUPYET TBEPAOE 3HAHUS OCHOBHOTO (TIpO-
IrpaMMHOT0) MaTepuana, yMeeT 4eTKO, FPaMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBEYATh HA TIOCTAB-
JICHHBIC BOTIPOCHI.

Ouenka «yooenemeopumenvnoy — om 61 0o 80 d6annoe — TeopeTUUECKOE COAECP)KAHUE Kypca
OCBOEHO HE MOJHOCTHIO, HEOOXOAMMBIE MPAKTUUYECKHE HABBIKK PaOOTHI C(HOPMUPOBAHBI YACTUYHO, BBI-
MOJIHEHHBIE YueOHBIE 3a/1aHus coiepKat rpyosie omuOku. Ha sx3amMeHe cTyIeHT JeMOHCTPUPYET 3HaHHE
TOJILKO OCHOBHOT'O MaTepuaja, OTBETHI CO/IepKaT HETOYHOCTH, c1ab0 apryMeHTHPOBaHbI, HapyIIeHa Mo-
CJIEIOBATEIbHOCTD U3JI0KEHUS MaTepraia

Ouyenka «neyooenemeopumenvno» — om 36 00 60 6annoe — TEOPETUUECKOE COACPKAHUE Kypca
HE OCBOEHO, HEOOXOIUMbIC IPAKTHYECKHUE HABBIKM Pa0OTHI HE C(HOPMUPOBAHBI, BHIMIOTHCHHBIE YICOHBIC
3aJJaHus COZAEpKaT rpyOble omMOKH, TOTIOJIHUTEIbHAs CAaMOCTOsITeNbHAsE paboTa HaJ MaTepHajoM Kypca
HE TPUBEJET K CYIIECTBEHHOMY TMOBBIIICHUIO KauecTBa BBIMOJIHEHHs y4eOHBIX 3afaHuii. Ha sk3amene
CTYICHT JIEMOHCTPUPYET HE3HAHHWE 3HAUUTENbHONW YacTH MPOTrPaMMHOIO MaTepHana, CYyIIECTBEHHBIC
OLIMOKM B OTBETAaX Ha BOIMPOCHI, HEYMEHHE OPHEHTUPOBATHCS B MaTepHalie, HE3HAHUE OCHOBHBIX MOHS-
TUW AUCUUILIUHBL.

Taénuya 7. Pe3ynomamesl océoeHus yueoHoil OUCUUNIUHDL, ROOEHCaAuiue nPoBepKe

Koo u naumenosa- Buo ouenounozo

Pe3ynomamet 00y- HUe UHOUKAMOopos OcHogGHble nokazamenu Mmamepuana,
uenus 00CmMUIICEHUA KOM- OueHKU obecneuusaroujue
(komnemenuyuu) nemenuyuu pe3yibmamos ooyuenus dopmuposanue
KomnemeHuui

MK-3. Cnocoben
MPOCKTHPOBATH U
OCYIIIECTBISTh
HAaINpaBJIECHHBIN CHUH-
T€3 HeOpraHMYECKHUX
COCIMHCHHIH C I10-
JIE3HBIMH CBOMCTBA-
MU TIOJT PYKOBO/JI-
CTBOM CIIEI[MAINCTA
0oJiee BBICOKOI KBa-
muuKanuu

IIK-3.1. 3naet u Mo-
JKET MPUMEHSTh Ha
MIPAKTHKE COBPEMEH-
HBIE DKCIIEPUMEH-
TaJIbHBIE METOIBI IS
YCTaHOBJICHHSI CTPYK-
Typbl HEOpraHU4ve-
CKHX COSTMHEHUH

3HaTh: OCHOBHBIE DJKCIIE-
pUMEHTAITLHBIC METO/TBI
MpUMEHSIEMBIE [UIS  OTIpe-
JIeTICHUsI CTPYKTYpPHI HEOp-
TaHUYECKUX COETUHEHMI
Ymern: Kanubposatsb
MpUOOPHI IS TIPOBEICHUS
7ab0paTOpHOTO  aHAIM3a
npo0 (00pa3IoB) CHIPS U
nosy(abpuKaToB; CTPOUTH
KaTMOpOBOUHBIE KPUBbIE
Baanernb: HaBbikamu pabo-
Thl Ha J1a0OpaToOpHOM 000-
PYIOBaHUU JUIS yCTaHOBJIE-
HUS CTPYKTYphl HEOpTraHH-
YECKHX MaTepHajoB

OrneHOYHBIE Ma-
TEPHAIIBI JIS Ca-
MOCTOATEJIbHOMN
paboThI (TUIIOBBIE
3a/1a4uu pas3zen
5.1.2.); Tunosble
OIICHOYHBIE MaTe-
pHaJIBI IS YCTHO-
ro ompoca (pazzen
5.1.1););

THIIOBBIC TECTO-
BBIC 3Q/IaHUS
(pazmen 5.2.2.)

IIK-3.2. Cniocoben
U3y4aTh PEAKIIMOH-
HYIO CIIOCOOHOCTH
HEOPraHUYECKHUX CO-
€MHEHUH C IpUMe-
HCHHEM THITOBBIX

3HAaTbh:  XapaKTEePHUCTUKH
BIUSIIONINE HAa pPEaKIHOH-
HYIO CIIOCOOHOCTh XMMHYe-
CKMX COEIMHEHUI

Ymern: IIpoBoauth rpa-
TYUPOBKY CPEICTB H3Me-

O1ieHOYHBIEC Ma-
TEPHAIIBI JTS Ca-
MOCTOSITeJIbHOM
paboThI (TUIOBBIE
3aJ1a9M pasze
5.1.2.); Tunossie




DKCIIEPUMEHTAIIbHBIX
U PaCUETHBIX METO-
J10B

pEeHUli; CTPOUTH I'Pagyupo-
BOYHBIE KPHUBBIC (TAOIHIIBI)
Baagers: ncnosb30BaHuA
KOMIIBIOTEPHBIX [IPOrpPaMM
U DKCIIEPUMEHTAJIBHBIX Me-
TOJIOB JJIsl IIOCTPOEHUS XU-
MUYECKUX U CTEPEOXUMH-
4eckux (GopMmys coeauHe-
HUW U APYTUX BUJOB HJLIIO-
CTPaTUBHOTO MaTepHaa.

OIICHOYHBIE MaTe-
pUAabI 17151 YCTHO-
ro omnpoca (pazzien
5.1.1););

THUIIOBBIC TECTO-
BBIC 3aIaHUS
(pazmen 5.2.2.)

IIK-3.3. CniocoGen
BBIOpATh ONTUMAITb-
HBII METOJI CUHTE3a
HEOPTraHUYECKUX CO-
€IUHEHNN U METOIU-
Ky 00paboTKH moITy-
YEHHBIX Pe3yJbTaToOB

3HATh: TEXHOJIOTHS MPOU3-
BOJICTBAa HEOPTraHUYECKUX
COeMHEHNH; 00opymoBa-
HUE J1a0opaTopuu U MpaBu-
Ja ero IKCIUTyaTaluu
YMerb: 1NOATOTABIUBATH
HCXOJHOE CBhIPhE,
HblE U BCIIOMOTAaTelIbHbBIE
MaTepuasbl ¢ y4eToM Tpe-
OoBaHUI OXpaHbI TPy
Buaaaerb: TexXHOIOTHUSIMU
OLIEHKH HAay4HO-
MIPAaKTUYECKOW 3HAYUMMOCTH
BBHIOpPAHHOTO METO/1a CUHTE-
3a HEOPTaHUYECKUX COeIH-
HEHUI

OCHOB-

Tunossle olie-
HOYHbBIE MaTepua-
JIBI JIJIS1 YCTHOT'O
ompoca (pazoen
5.1.1

THIIOBBIE TECTO-
BBIC 3a/1aHUS
(pazoen 5.2.2.);
THIIOBBIC OIICHOY-
HBIC MaTepUaIBI K
JK3aMEeHY (pazoen
5.2.3)
O1LeHOYHBIE Ma-
TepHUabl IS ca-
MOCTOSTEIbHON
paboThl (TUIIOBBIE
3a/1auu pa3en
5.1.2.);

Taxum 06pa3oM, BBINOJIHEHNE TUIIOBBIX 3aJaHU, PEACTaBIEHHBIX B pazjene 5 «OueHouHble Ma-
TepUabl Ui TEKYIEro U pyoeXKHOr0 KOHTPOJIS YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTalluuy IO3BO-
JUT 00eceuuTh crocoOHOCTh Ha hopmupoBanue komnereHuu [1K-3.

7. YueOHO-MeToAnYecKoe of0ecneueHue JUCHAINHbI

7.1. Hopmamueno-3aKonooamenvHble aKmbol

1. TIpuxa3z Munobpuayku Poccun ot 12.03.2015 N 210 "O6 yrBepxnenun denepanbHoro rocynap-
CTBEHHOT0 00pa30BaTeNbHOT0 CTaHAAapTa BBICHIET0 OOpa30BaHUS MO HAMPABICHUIO MOATOTOBKH
04.03.01 Xumus (ypoBens OakanmaBpuara)" (3apeructpupoBaHo B Munrocte Poccun 07.04.2015
N 36766) http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf

2. ®enepanbHblii 3akoH "OO6 obOpazoBanuu B Poccuiickoit denepanun” ot 29.12.2012 N 273-D3
http://www.consultant.ru/document/cons_doc LAW_ 140174/

7.2. Ocnosnan numepamypa

1. [Tentun HO.A., Bunkos JI.B. ®usnueckue MeToasl ucciaeaoBanus B xumun.- M.: Mup, OO0


http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf
http://www.consultant.ru/document/cons_doc_LAW_140174/

«M3marenpTBo ACT», 2003.- 683 c.

2. Bunkos JI.B., Ilentun 10.A. ®uznueckre MeToabl UcciieoBaHus B XUMUU. CTPYKTYpHBIE Me-
TOJIbI M ONTHYECKas criekTpockonus: Yueb. M.: Beicur. Ilk., 1987. 366 c.

3. Bunkos JI.B., Ileatun HO.A. ®u3snyeckue METOIBI MCCIEAOBAHHUS B XUMUH. Pe30HAaHCHBIE U
anekTpoontuueckue Metosibl. M.: Beicr. Ilk., 1989. 288 c.

4, Hparo P. ®uznueckue metoasl B xumuu: B 2 1. M.: Mup, 1981. T. 1, 2.

7.3. /lononnumenvnaa numepamypa

l. du3nYecKue METO/IbI UCCIICIOBAaHUS HEOpraHMYeCKuX BemecTB: YueOH. [Tocodue mist cTyneH-
TOB BbICIINX YyueOHBIX 3aBeaenuit/ [T.1. banmnuesa u ap.]; mox pen. A.b. Huonsckoro.- M.: U3na-
TEJIbCKUM LEHTP «AKagemus», 2006 — 448 ctp.

2. Kanunnukos B.T., Pakutun 10.B. Beenenue B marueroxumuto. M.: Hayka, 1980.

3. KymxoB X.b., AnamokoBa M.H. ®usndeckne MeToapl UcciaenoBaHus B XUMUU: JlabopaTopHbIi
npakTukym. Yacte 1. Hanpuuk: 22Kab6.-bank. yu-T, 2008, - 43 c.

4. Kymxos X.b., AnamoxoBa M.H. ®usnueckre MeToAbl UccienoBaHus B Xxumuu: JlabopaTopHbIi

npaktukyMm. Yacte 3. Hanpuuk: 22Kab.-bank. yu-1, 2015, - 43 c.

7.4. Ilepuoouueckue uzoanus (2azema, 6eCMHUK, 010]171€MEHb, HCYPHAT)
1. Kypnan pusudeckoid XumMun

2. XKypHai HEOPraHUYECKON XUMUU
3. XKypnan «Heopranmueckue Matepuaibb
4. HayuyHo-texHuueckuil xypHainhttp://www.ofmg.ru

7.5. Humepnem-pecypcoi
[Tpu u3yyeHnn TUCHUIUIMHBI «DU3NYECKUEe METOABl UCCIIEIOBaHU», O0yJaroliecss obecrede-

HBI TOCTYNOM (yJaJIeHHBIH TOCTYI) K pecypcam:
—  o00wue unghopmayuonnvie, CnpagouHvle U NOUCKOBbLE:

Nen/n | HaumenoBa- | Kparkas xa- Ajapec caiita HaunmeHnoBanue | YciaoBus Aocryna
HHe JJIeK- PaKTepHCTH- OpraHu3anuu-
TPOHHOIO pe- Ka BJIa/IeJIbLIA;
cypca PEKBH3UTHI J10-
roBopa
1. OB/ PI'b OnexrponHsle | http://www.diss.rs | ®I'BY «Poccuii- ABTOpHU30BaHHBIN
BEepCUU Lru CKasi rocyap- JOCTYTI U3 OubIHO-
885898 nosHeI CTBEHHas Ouo- TEKU
X TEK- anoreka» (PT'b) (x. 112-113)
CTOB JiccepTa
LM U aBTOpE- Jorosop
beparoB u3 Ne(95/04/0011
¢onna Poc- ot 05.02.2023 1.
CUHCKOMU rocy-
JTApCTBEHHOM
O6ubIHOTEKH



http://www.diss.rsl.ru/
http://www.diss.rsl.ru/

«Web of
Science»
(WOS)

ABTOpHTET-
HasTOJIUTEMa-
THUYECKas pe-
deparuBHO-
oubnuorpadu-
geckasi u
HAYKOMETPH-
geckas 0aza
JaHHBIX, B KO-
TOpPOM UHAEK-
CHPYIOTCS
okouo 12,5
TBIC. )KypHAJIO
B

http://www.isikno
wledge.com/

Kommanus
Thomson Reuters

Cy0MueH3u0H-
HBbIil 10r0BOP
NeWoS/558 ot
02.04.2018 1.

Hoctymn no IP-
aapecam KbBI'Y

Sciverse
Scopusuzna-
TEJIbCTBA
«DB3EBUP.
Hayka u Tex-
HOJIOTHI

PedeparuBnas
U aHAJIMTHYE-
ckas Oa3a 1aH-
HBIX, COZIeP-
JKarast

21.000
pereH3upye-
MBIX KypHa-
soB; 100.000
kuwur; 370
KHIDKHBIN ce-
puii (mpoo-
YKAFOIIUXCS
W3/IaHHN);

6,8
MJIH. JOKJIaJIOB
U3 TPYIOB
KOH(EpEeHIHIT

http://www.scopu
s.com

UznarenncTBO
«Elsevier. Hayka
1 TEXHOJIOTHI
Kontpakr
Ne7E/223 ot
01.02.2023 1.

Hoctym no IP-
anpecam KbI'Y

Hayunas
3JIEKTPOHHAsI
ouodamoTeKka
(HOb POD®N)

DneKTpoHHas
OonbImoTeKa
Hay4HbIX ITy0-
JINKAIUH -
MOJIHOTEKCTO-
BEIC BEpCUU
oxouo 4000
WHOCTPAHHBIX
u 3900 oreue-
CTBEHHBIX
HAyYHBIX XKYp-
HaJoB, pede-
patbl myoIu-
Kkanmii 20 THI-
CSIY KYPHAJIOB,
a TaKKe OIH-
canus 1,5 miH.
3apyOeKHBIX U
POCCHUICKUX
JIMCCEepPTALUH.

http://elibrary.ru

000 «HOb»

[Tonnsiid nocTyn



http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/

2800 poccuii-
CKHX KypHa-

JI0B Ha 0e3-
BO3ME3IHOMN
OCHOBE
Ba3zananubixS | Haunonanenas | http://elibrary.ru 000 «HOb» ABTOpHU30BaHHBIN
ciencelndex | uadopmaru- JIu1ieH3nOHHBIN JIOCTYTI.

(PUHL) OHHO- JIOTOBOP Ilo3BomseT momo-
aHaJMTHYE- Scienceln- HATh U YTOYHATH
CKasl CUCTEMA, dexNeSIO- CBEJIEHUS O IMyOJu-
AKKyMYJIUPY- 741/2023 KalusaX YYeHBIX
ronias 6oiiee 6 15.03.2023 1. KBI'Y, umeromuxcs
MHJIIMOHOB B PMHI]
myOJuKaIui
POCCHUICKUX
aBTOpPOB, a
TaKke HHPOP-
Manuio o0 ux
LUTUPOBAHUU
u3 6osee 4500
POCCHUICKUX
KYPHAJIOB.

IBbC«Koncya | 13800 n3na- http://www.studm 000 «Ilonnu- [Tonnelii focTyn
bTAHT CTy- | HUH 110 BCEM edlib.ru TEXpecype» (peructpanus no IP-
JE€HTa obnactsam 3Ha- | http://www.medc (r.Mockga) aapecam KBI'Y)

HUH, BKJIIOYa- ollegelib.ru Jorosop

et Oouee Ne138CJ1/01-
gem 12000 2023
y4EOHUKOB U Ot 13.02.2023 r.
y4eOHBIX TO-

cobwmii s BO

u CIIO, 864

HAaVMMEHOBAHUU

KYPHAJIOB U
917 moHorpa-

Gbuii.

IBC «JIanb»

ONEeKTPOHHBI-
€BEPCUU KHUT
BEIyIUX W3-
JaTeIbCTB
yueOHOU U
Hay4HOU JIH-
TEPATYpPHI (B
TOM YHUCIIe
YHHUBEPCUTET-
CKUX H37a-
TEIbCTB), TAK U
AJEKTPOHHBIE
BEPCHHU TNIEpU-
OJINYECKUX
U3JaHUU 10
pa3IMYHbIM

https://e.lanbook.
com/

000 «3BC
JIAHb» (r.
Cankr-
[TeTepOypr)
Jorosop
Ne3E/223
ot 01.02.2023 1.

[TomHb1i nocTyN
(peructparus o 1P-
anpecam KBI'Y)



http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/

o0JIacTsaM 3Ha-
HUH.

8. | Hamuonanan- | O0benuHeH- https://H36.pd OI'BY «Poccnii- Hoctyt ¢ a11ek-
Has JJIeK- HBIN JIEK- CKasi rocyaap- TPOHHOTO YUTAIb-
TPOHHAs OMO- | TPOHHBIN Ka- CTBeHHas Ouo- HOTO 3aJ1a OuOJINO-
quoreka PI'B | tamor gonoB JINOTEKA texku KbI'Y
POCCHUICKUX
OnOINOTEK,
CoZIepIKAIIMI
4331 542
ANEKTPOHHBIX
JTOKYMEHTOB
o0OpazoBarenb-
HOTO U Hay4-
HOT'O XapakTe-
pa 1o paznn-
HBIM OTPAaCsIM
3HaAHUHI
9. | 9BC «Aiillu- | 107831 my06- http://iprbooksho | OOO «Ai#i I1u Op [Tonnelii focTyn
IpOyke» JUKaluui, B p.ru/ Menua» (peructpanus no IP-
T.4.: 19071 — (r. CaparoB) aapecam KBI'Y)
y4eOHBIX U3- Jdorosop
naHui, 6746 — Ne4839/19
HAy4YHBIX U3- ot 01.02.2023 1.
nmanui, 700
KOJIJICKITUH,
343 xxypHaia
BAK, 2085
ayauousza-
HHUI.

10., Mexnayna- | Lludponas http://Crossref.co | HII «<HOUKOH» | ABTOpM30BaHHBIM
poaHasi cu- | uaeHTU(uKa- m Jorosop JOCTYII
cremMa 0MO- | LU OOBEKTOB NeCRNA-1060-

Juorpaduue- | (DOI) 1901 07.05.2023
CKHX CCBLIIOK r.
Crossref
11.| Polpred.com. | O630p CMU http://polpred.co | OOO «Ilonmnpen Hoctyn no IP-
HoBoctn. O06- | Poccun u 3a- m CIIPABOYHUKH» anpecam KbI'Y
30p CMU. | pyOexps.
Poccusi u 3a- | [lonHbIe Tek-
pyo0exbe CThI + aHAU-
trkau3 600
U3JaHuM 110 53
OTpacisiM
12.| TIIpe3upent- | bosee 500 000 | http://www.prlib.r | ®I'BY «lIpe3u- ABTOpHU30BaHHBIN
cKasi OM0JIMO0- | DJIEKTPOHHBIX u JIeHuTcKas ouo- JOCTYTI U3 OUOIHO-
Teka uM. b.H. | 1oxyMeHTOB muoteka uM. B.H. | Teku (aya. Ne214)
Enbuuna 10 UCTOPUU Enbrunar (.
OrecuecTBa, CaHKT-
poccuicKon [TerepOypr)
roCyJapCTBEH-

HOCTH, pyc-



http://iprbookshop.ru/
http://iprbookshop.ru/
http://crossref.com/
http://crossref.com/
http://polpred.com/
http://polpred.com/
http://www.prlib.ru/
http://www.prlib.ru/

CKOMY SI3BIKY U
paBy

1
Nature
2
SpringerMaterials
3
KypHaisl u3narennb-
cTBa Annual
Reviews
4
JKypHaisl n3arenb-
crBa Oxford
University Press
5
Hudposoii apxus
JKYPHAJIOB U31aTENb-
crBa Royal Society
of Chemistry
6

[TaTrenTHag Oa3a
USPTO

K COBPDEMEHHbIM npod)eccuonaﬂbubm oazam OanHbBIX:

OnmuH M3 caMbIX CTapblX M aBTOPUTETHBIX OOIIEHAYYHBIX
xkypHasoB. [lyOnukyer ucciaenoBaHus, TOCBSIIEHHBIC IIH-
POKOMY Kpyry BOIPOCOB, B OCHOBHOM €CTECTBEHHO-

Hoctyn cBo-
00aHBIN

www.nature.

HayyHoit reMatuku. C 2005 roma >KypHanm myOiHKy-
€T IOJIKACThl, TA€ BKpaTLe OOCYXIAITCS JOCTHXKEHUS
HAaYKH U IMyOJIMKalUY 33 HOCJIEAHIO HEJEIIO — BE.

Springer Materials — 3To camast monHasi 6a3a JaHHBIX, OMHU-
CBIBAIONIAsl CBOWCTBA W XapaKTEPHCTUKU MaTepuayioB. OHa
aKKyMyJIHpYyeT HH(OPMALIMIO U3 TaKUX JUCLMIUIMH, KaK Ma-
TepuanoBeicHue, Gusnka, (puznyeckas ¥ HEOpPraHHYECKas
XUMHS, MALLIUHOCTPOCHUE U JP.

SBisieTcss HEKOMMEPUYECKMM aKaJIeMUYECKUM H3J1aTellb-
CTBOM, INeyaTarouuM okosio 40 cepuil ()KkypHaJIOB, €XKeroj-
HUKOB), MyONMKYIOIHUX KPYIHBIE 0030pHBIC CTaThbH O JO-
CTHXKCHMSIX B 00JaCTU €CTECTBEHHBIX M COLMAJIBHBIX HayK.
bonee monoBUHBI U3 3THX KYPHAJIOB MMEIOT BBICOYAMIIMI
YPOBEHb HUTUPOBAHUS o MmnakT-dakrop (Science
Citation Index), 3aHuMasi mepBble MecTa B CBOMX KaTeropu-
X HayK.

DT0 MOTHOTEKCTOBas 0a3za TaHHBIX KYPHAIOB U3/1aTENbCTBA
Oxkcdopackoro yHuBepcuTeTa. Pecypc aHTIIOS3BIYHBIN, CO-
JEPKUT MaTepHallbl MO OOIIECTBEHHBIM U TYMaHUTAPHBIM,
CCTCCTBCHHBIM U TCXHUYCCKHM HayKaM, I/IH(l)OpMaTI/IKe, Me-
TUIMHE, 3[paBOOXPAaHEHUIO U JIp.

XKypnanst Royal Society of Chemistry — aBTOpUTETHBIE
Hay4HbIE M3/IaHUs, YTO MOJATBEPKAAETCS UX BBICOKMMHU IIO-
kazarensmMu B Journal Citation Reports. B xateropun «Xu-
Musi. MyabTUIUCIMIUIMHAPHBIE UCCIIEA0BAHU) CpeAn Hep-
BbIX 1o paHry 20 xypHanoB 6 uzgatorcs Royal Society of
Chemistry. Bce papyrume wu3marenbcTBa NpeCTaBICHbI
MEHBIIIUM KOJIMYECTBOM KYpPHaIOB B TOM-20.

Ortu 6a3pl JAHHBIX MNpeAHA3HAYEHbl JI MCIOJIb30BaHUS
HIMPOKOHM myOnukoi. M3-3a orpanndyeHuit o6opynoBaHus U
MPOMYCKHOM CITOCOOHOCTH OHHM HE TpeIHA3HAYEHBI IS
MaccoBoro ckaumBaHus AaHHbIx USPTO. [nsg nomyuyenus
JOTIOTHUTEIFHON MHpOpManuu 00 OOBEMHBIX JTaHHBIX
USPTO, nocerure cTpaHully DIEKTPOHHBIE NPOIYKTHI JIaH-
HBIX.

com

archive.neico
n.ru

Pecypc no-
CTYIIEH

no IP-

azpecam
TYCVYPa

materials.spri
nger.com

archive.neico
n.ru

archive.neico
n.ru

pubs.rsc.org

patft.uspto.g
ov



https://lib.tusur.ru/ru/resursy/bazy-dannyh/nature
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D1%8B%D0%B9_%D0%B6%D1%83%D1%80%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D1%8B%D0%B9_%D0%B6%D1%83%D1%80%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D0%BA%D0%B0%D1%81%D1%82%D0%B8%D0%BD%D0%B3
https://www.nature.com/
https://www.nature.com/
https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source
https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source
https://lib.tusur.ru/ru/resursy/bazy-dannyh/springermaterials
http://materials.springer.com/
http://materials.springer.com/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
http://archive.neicon.ru/xmlui/handle/123456789/1391849/browse?type=source
http://archive.neicon.ru/xmlui/handle/123456789/1391849/browse?type=source
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://archive.neicon.ru/xmlui/handle/123456789/1417890/browse?type=source
https://archive.neicon.ru/xmlui/handle/123456789/1417890/browse?type=source
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://pubs.rsc.org/en/journals
https://lib.tusur.ru/ru/resursy/bazy-dannyh/patentnaya-baza-uspto
https://lib.tusur.ru/ru/resursy/bazy-dannyh/patentnaya-baza-uspto
http://www.uspto.gov/products/catalog/index.jsp
http://www.uspto.gov/products/catalog/index.jsp
http://patft.uspto.gov/
http://patft.uspto.gov/

— Kpome mozo, odyuarouwjuecs mozym 60cnoinb306amscsa npogheccuoHanbHblMu ROUCKOBLIMU
cucmemamu:
1. Cuyx0a TeMaTH4eCKUX TOJIKOBBIX ciioBapeit http://glossary.ru/
2. CrnoBapu u >HIUKIoNeAnK https://dic.academic.ru/
3. Bukunenus http://ru.wikipedia.org/wiki/
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CrnpaBouno-unpopmanronusie cuctemsl «I apanty, «Koncynprant [Tnrocy.

7.6. Memoouueckue yKa3anus no npoeeodeHuI0 pa3iudHblX YUeOHbIX 3aHAMUI U
CamocmoamenvHoll padomaol

VYyebnas pabora no aucuuiuimHe OU3HUYECKUE METOJBI MCCIICIOBAHUSA COCTOUT W3 KOHTAKTHOM
paboTHI (JEKIMH, TPAKTUICCKUE 3aHIATHSA) U CAMOCTOSATEIbHON padoThl. COOTHOIICHHE JIEKIIMOHHBIX, Ce-
MUHAPCKHUX, JTA0OPATOPHBIX M MPAKTUUECKHX 3aHATUNA K OOIIEeMy KOJHUYECTBY YacOB COOTBETCTBYET
yuebnomy 1rany Hanpasnenus 04.03.01 — Xumust, npoduis «IIpopuns «Heopranumueckass Xumus U Xu-
MU KOOPJAMHALMOHHBIX COCUHEHNI», «XUMUSA OKPYKAIOLIEH Cpe/ibl, XUMUYECKasl DKCIIEPTU3a U IKOJIO0-
ruJeckas 0e30IacHOCThY.

JI1s MOATOTOBKU K MPAKTHYECKUM 3aHATHSAM HEOOXOIUMO PacCMOTPETh KOHTPOJIBHBIE BOIIPOCHI,
IIpH HEOOXOUMOCTH OOPaTUTHCS K PEKOMEHIYeMOM JINTepaType, 3anucarb HEMOHATHBIE MOMEHTHI B BO-
Mpocax Jyisl yACHEHUsI MX Ha MPEACTOALLEM 3aHITHH.

Memoouueckue pekomenoayuu no uzydenuio oucyuniunvl «Puuyeckue memoowt ucciedo-
6aHUA» 0213 00yUaAOWUXCA

Lenpro uzydeHus: qucuurinabl «Du3nyeckre METOIbl UCCIEAOBAHUM» SBIISICTCSI OCBOCHUE CTY-
JCHTAMH METOJOJIOTUU PA3IMYHBIX (DU3MYECKHX METOJOB HMCCICIOBAHUN XUMHYECKHX COCIMHCHUU U
OBJIAJICHUE MPAKTUICCKUMHU HABBIKAMH HCIIOIB30BAHUSI METOJIOB, JOCTYITHBIX IIIMPOKOMY KPYTY UCCIE0-
BaTeliel, a TakyKe 3HAKOMCTBO C PEKe MPUMEHSIOIUMHUCS, HO BEChMa BaXXHBIMH ISl XUMUU METO/Ia- MU
MOJIyYEHUS CBEJICHUN O CTPOEHUU MOJIEKYIL.

[Tpuctynas Kk U3y4yeHUIO AUCLUUILUIMHBI, 00yJaromeMycsi HEOOXO0IUMO 03HAaKOMUTHCSI C TeMaTH4e-
CKUM IIJIAHOM 3aHSATHUH, CIIUCKOM PEKOMEH0BaHHOU y4eOHOMW nuTeparypsl. CienyeT ysaCHUTH MOCIEeN0-
BaTEJIbHOCTh BBINOJIHEHHS UHAUBHIyalbHbBIX YUEOHBIX 3aJJaHUi, 3aHECTH B CBOIO pabouyto T€Tpajb TEMBI
U CPOKM MPOBEJICHHUsS] CEMMHAPOB, HATUCAHUS YU€OHBIX U TBOpUYECKHX paboT. Ilpu u3ydeHuu aucuuIuim-
HBI 00y4arolecs BBIIOIHIIOT CIEAYIOIINE 3a/laHUs: U3y4aloT PEKOMEH/I0BaHHYIO YUeOHYI0 U HayYHYIO
JUTEpaTypy; MUIIYT KOHTPOJIbHBIE paOOThI, TOTOBAT JOKJIAbl U COOOIIEHUS K NPAKTUYECKUM 3aHSITUSAM;
BBITNIOJHSIOT CAMOCTOSATEIbHBIE TBOPUYECKHE PAOOThI, YHACTBYIOT B BBIIIOJIHEHUN MPAKTUYECKUX 3aJlaHUM.
VYpoBeHb U TiyOMHA YCBOCHHS IMCUUIUIMHBI 3aBUCSAT OT aKTUBHOM M CUCTEMaTH4YecKol paboThl Ha JIeK-
LUSX, U3YYEHUS] PEKOMEHA0BAHHON JIMTEPATYPBI, BHITOTHEHUS KOHTPOJIBHBIX MMCbMEHHBIX 33laHUN

Kpr HU3Yy4acTCda Ha JICKIUAX, CEMHUHApax, NPakKTUYCCKUX H IIPU CaMOCTOSITETbHOH M UHAUBUAY-
anbHOM paboTe oOywarommxcsa. OOydaromuiics ISl TOJTHOTO OCBOEHUS MaTepuana JI0JDKEH He Ipomyc-
KaTh 3aHATHS U aKTUBHO y4acTBOBaTh B yueOHOM mporiecce. [l MakcumManbHOM 3 PEKTUBHOCTH H3yUe-
HUST HEOOXOUMO TIOCTOSIHHO BECTH KOHCTIEKT JIKIIUH, 3HATh PEKOMEHIyeMYIO TIperno/jaBaTesieM JInTepa-
TYpY, HO3BOJISIFOILYIO JIOTIOJIHUTH 3HAHUS U JY4IIe MOATOTOBUTHCSA K CEMMHAPCKUM 3aHSATHSM.

B cooTBercTBUM ¢ yuyeOHBIM IUIAHOM Ha KaKIYIO TEMY BBLIEICHO HEOOXOJMMOE KOJIMUYECTBO Ya-
COB MPAKTUYECKUX 3aHATUN, KOTOpBIE MIPOBOJAATCS B COOTBETCTBHU C BOIIPOCAMH, PEKOMEHJOBAHHBIMHU K
M3YUYEHHIO MO OIpeesieHHbIM TeMaM. OOyJaromuecs: JOKHBI PerysiipHO FOTOBUTHCS K CEMUHAPCKUM


http://glossary.ru/
https://dic.academic.ru/
http://ru.wikipedia.org/wiki/

3aHATHUSM M yU4aCTBOBAaTh B OOCYKJICHHH BOIPOCOB. [Ipr MOATOTOBKE K 3aHATHUSAM CJIEIYET PYKOBOJCTBO-
BaTbCAd KOHCIEKTOM JIEKIMHA M PEKOMEHIAOBAHHOW JHUTEPATypod. TemaTWyecKuil IUlaH IUCLUIUIMHBI,
y4e0HO-METOIMYECKUE MATEPHUAIIbI, & TAK)KE CIIUCOK PEKOMEHIOBAHHOU JIMTEPATYPhI IPUBEIICHBI B pabo-
4el IporpamMmme

Memoouueckue pekomenoayuu npu padome HAO KOHCNEKMOM 60 8peMs NPOBEOCHUA JIEKUUU

B mporiiecce JIEKIIMOHHBIX 3aHATUN 11€J1€CO00pa3HO KOHCIEKTUPOBATh yuyeOHbIH MmaTepuan. s
ATOTrO UCIIONIB3YIOTCA O0IIME U YTBEPAUBIINECS B MPAKTUKE MPaBUiia, U MPUEMbl KOHCIIEKTUPOBAHUS JICK-
1105078

KoHcnekTtupoBaHue JEKIUN BEIETCS B CIELUAIBHO OTBEAEHHOW JUISl 3TOrO0 TETPald, KayKIblA
JIUCT KOTOPOM JOJIKEH MUMETh IOJIs1, Ha KOTOPBIX JEJIal0TCs MOMETKH U3 PEKOMEHI0BAHHOM JINTEpPaATYpHI,
JIOTIOJTHSIFOIIIAE MaTepHuaa MPOCIYIIAHHON JIKIMH, a TaK)Ke MOTYCPKHUBAIOIINE OCOOYI0 BAaKHOCTH TEX
WJTU MHBIX TEOPETUYECKHUX MOJIOKEHUH.

[{enecooOpa3HO 3aMUChIBaTh TEMY M IUIaH JIEKIUI, PEKOMEHIYEMYIO JINTepaTypy K Teme. 3amnucu
pa3zienoB JEKUHMHU AOJKHBI UMETh 3aroJOBKH, MOA3arojIOBKH, KpacHble CTpOKH. [l BblieneHus pasje-
JIOB, BBIBOJIOB, OIpE/eJICHHI, OCHOBHBIX MW MOXHO MCIOJh30BaTh IIBETHBIE KapaHJAlIu U (oMacTe-
pBIL.

HasBanHble B JEKIIMK CCHUIKMA HA MEPBOMCTOYHHKHU HAJO MOMETUTH HA MOJISIX, YTOOBI TIPH CaMo-
CTOSITEJIBHOW paboTe HANTH W BOHCATh UX. B KOHCHEKTE OCIOBHO 3alUCHIBAIOTCS OMPEACIICHUS TTOH -
THM, KaTeropuii 1 3akoHOB. OcCTallbHOE JOJKHO OBITh 3aIMCAHO CBOMMU CJIOBaMH.

KaxxnoMy cTyneHTy HeoOXO0auMO BRIPAO0OTATh U UCIIOJIB30BATh JIOMYCTUMBIC COKPAIICHHS HAau0o0-
Jiee paclpOCTPAHEHHBIX TEPMUHOB U MOHATHM.

Memoouueckue pekomenoayuu no n0020moeKe K NPAKMUYEeCKUM 3aHAMUAM

[TpakTrdeckue (ceMHUHAPCKUE) 3aHATHS — COCTaBHAs YacTh y4eOHOTro mpoiiecca, rpymnmnoBas ¢op-
Ma 3aHSATUN MPU aKTUBHOM YYaCTUH CTYAEHTOB. lIpakTHueckue 3aHSITHSI CIIOCOOCTBYIOT YIUIYyOJIEHHOMY
M3YyYEHHUIO HanboJiee CI0KHBIX MPOOJIeM HAYKH M CIIY)KaT OCHOBHOW (POPMOI MOJIBEACHUSI HTOTOB CaMO-
CTOSITENIbHOU PaboThl oOydaroruxcs. Llenpro npakTH4YecKuX 3aHSATHH SIBISETCS YIUIYOJICHHE U 3aKperuie-
HHUC TCOPECTUYCCKUX 3HaHI/II\/JI, IMMOJIYYCHHBIX O6yanOHII/IMI/IC$I Ha JICKOUAX U B IPOLECCE CaMOCTOATCIIBHOT'O
W3YYCHHS y4eOHOTro MarepHualia, a, CJIeIOBaTeNIbHO, (DOPMHUPOBAHHWE y HHUX OIPEICICHHBIX YMEHUU U
HABBIKOB.

B xoJle mOAroTOBKM K CEMHUHAPCKOMY 3aHSATHUIO HEOOXOIUMO MPOUYUTATh KOHCIEKT JIEKIUH, U3Y-
YUTh OCHOBHYIO JIUTEpPATypy, O3HAKOMUTHLCS C JIOTOTHUTENHHON JTUTEPaTypOid, BHIMIOJHUTH BbIIaHHBIC
mpenojaBaTesneM MpakTHUeckue 3ananus. [Ipu 3ToM ydecTh peKOMeHIAlK MpernoaaBareis u TpedoBa-
HUA TpOTpaMMBI. HOpa6aTI)IBaTI) CBOHM KOHCIIEKT JICKIUHA, J€j1ad B HEM COOTBCTCTBYIOIIUE 3aIllMCU U3 JIN-
TepaTypsl.

KemarenpHo Ipru MOATOTOBKE K MPAKTHYCCKHUM 3aHATHAM IO AWCHHUILNIMHE OJHOBPEMCHHO HC-
IMOJIb30BAaTh HECKOJIBKO UICTOYHUKOB, PACKPBIBAIOIIINX 3aJaHHBIC BOITPOCHI.

Ha mpaktudeckux 3aHATHIX 00yJaromuecs ydarcs TpaMOTHO U3Jarath MpoOieMbl, CBOOOIHO BbI-
CKa3bIBaTh CBOM MBICIH M CYXXJIEHHUS, PACCMAaTPUBAIOT CHTYaI[H, CIIOCOOCTBYIOIINE Pa3BUTHIO mpodec-
CHOHAJIbHOU KOMMETEeHTHOCTH. ClieyeT UMETh B BHUJIY, YTO MOJATOTOBKA K MPAKTUYECKOMY 3aHSTHUIO 3a-
BUCHUT OT (hOPMBI, MeCTa MIPOBECHUS CEMHHAPA, KOHKPETHBIX 33aJaHuil U MOPYYSHHH. DTO MOXKET OBIThH
HaIMCaHKe JTOKJIaza, 3cce, pedepara (¢ MoCIeNyIOMUM UX 00CYKICHHEM ), KOJUTOKBUYM.

Memoouueckue pekomeHoayuu no OP2aHU3IAUUU CAMOCMOAMEIbHOU padomul



CamocrosiTenpHas paboTa 00y4aroIIMXCsl - COCO0 aKTUBHOTO, II€JICHANPABIEHHOTO MpUoOpeTe-
HUA CTYACHTOM HOBBIX IJIA HCT'O 3HAaHUHU U YMGHI/Iﬁ 0e3 HCIMOCPCACTBCHHOI'0 Yy4aCTHA B 3TOM IIPOLICCCa
npernoaBateneil. [loBpieHne oy caMOCTOSTENFHON paboThl 00yJarOIIUXCs IPH MPOBEICHUH Pa3IHy-
HBIX BHJIOB YUEOHBIX 3aHATHIA MPEIOIaraer:

—  ONTHUMHU3ALMIO METOJIOB 00y4YEeHHUsI, BHEAPEHUE B yUeOHBIN MPOIIECC HOBBIX TEXHOJIOTHH 00y-
YCHM:, MOBLIIAOIINX MTPOU3BOJUTCIIBHOCTL TPpyAda NPCrnogaBaTciisl, aKTUBHOC MCII0JIb30BAHNC I/IH(bOpMa-
LIMOHHBIX TEXHOJIOTHUH, MO3BOJISIOMIMX OOydarolemMycs B yA00HOE Uil HErO0 BpeMsl OCBauBaTh y4eOHBIN
MaTepua;

- IMUPOKOC BHEAPCHNEC KOMIIBIOTCPU3UPOBAHHOI'O TECTUPOBAHUA,

—  COBEpUICHCTBOBAHWE METOJMKHU MPOBEICHUS MPAKTUK M HAYYHO-HCCIE0BATEIbCKON paboThI
00yJaromuxcs, MOCKOJIbKY UMEHHO 3TH BUABI y4eOHOI pabOThI B IEPBYIO OYepelb TOTOBAT 00yUarOIIHX-
Csl K CaMOCTOSITEIIbHOMY BBITTOJIHEHHUIO MTPO(EeCCHOHABHBIX 33/1a4;

- MOZACPHU3ANHUKO CUCTEMbI KYpPCOBOI'O U JUIINIOMHOTO IMPOCKTHUPOBAHUS, KOTOpAs NOJIKHA I10-
BBIIIATH POJIb CTYACHTA B HO,Z[60p€ MaTrcpuraia, IIOUCKE HYTeﬁ PCUICHUA 3a/1a4.

CamocTtosaTenbHas paboTa MPUBOAUT CTYACHTA K MOJYYEHUIO HOBOTO 3HAHUS, YHOPSIOUYCHHUIO U
yr1yOIeHUI0 UMEIOIINXCS 3HAHUM, (OPMUPOBAHUIO Y HETO MpodeccuOHANbHBIX HaBBIKOB U yMeHuii. Ca-
MOCTOSITENIbHAS paboTa BBIMIOIHACT PS HYHKIUI:

—  Pa3BUBAIOIIYIO;

—  uHbOPMAIMOHHO-00yUaIOIIYIO;

—  OPHUEHTHUPYIOILLYIO U CTUMYJIHUPYIONIYIO;
—  BOCIIUTHIBAIOIILYIO;
—  HCCIIEJIOBATEIbCKYIO.

B paMkax Kypca BBINOJIHSAIOTCS CIEAYIOIINE BUIbI CAMOCTOATENbHOM paboThI:
1. IIpopabotka yueOHOro marepuana (1o KOHCIEKTaM, y4eOHON 1 Hay4HOH JInTepaType);

2. BrblnonHeHne pa3HOYPOBHEBBIX 33/1a4 U 33JIaHUN;
3. Pabota ¢ TecTamu 1 BOmpocamH JJisl CAMOTIPOBEPKU;
4. BrinogHEeHNE UTOTOBOM KOHTPOJIBHON paOOTHI.

CryneHTaM peKOMEHyeTcs C caMOro Hadajia OCBOEHHS Kypca paboTarh C JIMTEpaTypod U mpen-
JaraéMbIMH 33IaHUSIMH B (pOpMe MOATOTOBKH K OYEPETHOMY ayIMuTOpHOMY 3aHsATHI0. [IpHn 3TOM akTyanu-
3UPYIOTCSI UMEIOIIMECsS 3HAHUS, a TaKXkKe co3jaercs 0a3a JJis YCBOCHMSI HOBOIO MaTepHalia, BOZHUKAIOT
BOIIPOCHI, OTBETHI HA KOTOPBIE CTYIEHT MOJIY4YaeT B ayAUTOPHUH.

Heo6x0a1Mo0 OTMETUTB, YTO HEKOTOPbIE 3alaHUs IUIsl CAMOCTOSITETIbHOM PabOThI MO KYpCY UMEIOT
ornpeneneHHyto crenuduky. [Ipy ocBoeHNH Kypca CTyIeHT MOXKET M0JIb30BaThcs OMOIMOTEKOM By3a, KO-
TOpasi B MOJHOW Mepe obecredyeHa COOTBETCTBYIONIEH JUTepaTypoil. 3HAUUTENbHYIO TIOMOIL B MOATO-
TOBKE K OUYEPETHOMY 3aHSATHIO MOXKET OKa3aTh MUMEIOLIUICS B yueOHO-METOAMUYECKOM KOMILIEKCE Kpat-
KM KOHCTIEKT JIeKIHUHA. OH e MOKeT UCIOJIb30BaThCSA U Ul 3aKPEIUICHHUs MOJIYY€HHOTO B ayJIUTOPUU
Matepuaina. CamocTosaTenbHass paboTa CTYJEHTOB MPEIyCMOTpEeHa Y4eOHBIM IJIaHOM M BBIMOJIHSETCS B



00s13aTeNIbHOM TOpsIAKE. 3alaHusl MIPEUIOKEHB] 10 KaXKJOH M3y4aeMO TeMe M MOTYT FOTOBUTbCS MH]IU-
BUYaJIbHO WK B rpymnmne. [1o HeoOX0IUMOCTH CTYAEHT MOXKET 00paIiaThCs 3a KOHCYIbTALUEH K Mpero-
JaBaTelto. BelnoaHeHue 3a1aHnii KOHTPOJIMPYETCS U OLIEHUBAETCS IPEI01aBaATEIEM.

Jlisg ycremHoro caMoCTOSTENbHOIO M3YYEHHUs MaTepuana CerofHs MCIONb3YIOTCS pa3iiMyHbIe
cpeactBa o0yueHHsl, Cpeld KOTOPhIX 0c000€ MECTO 3aHMMAIOT MH(POPMALMOHHBIE TEXHOJIOTUU PA3HOTO
YPOBHSI M HAIIPaBJICHHOCTH: 3JIEKTPOHHbIC YYEOHUKU U KypPChI JIEKLIMH, 6a3bl TECTOBBIX 33JaHUM U 3a/1a4.
DJNEeKTPOHHBIA y4eOHUK NpeACTaBiIsgeT cOOOH MPOrpaMMHOE CPEICTBO, MO3BOJISIONIEE NPEACTAaBUTh AJIS
U3y4YeHHs] TEOPETUYECKUI MaTepuas, OpraHu30BaTh aipoOMpPOBAHUE, TPEHAX M CaMOCTOSATEIIbHYIO TBOP-
4ecKyl paboTy, OMOTaroliee CTyieHTaM M IPEeo1aBaTell0 OLEHUTh YPOBEHb 3HAHUI B OIpeeIeHHON
TEMaTHKe, a TaKKe CoJeprkallee HeOOXOIUMYIO CIPABOYHYIO WH(GOpPMAIHIO. DJIEKTPOHHBIA Yy4eOHHK
MOJKET MHTETPHPOBATH B ce0€ BOSMOXKHOCTH PA3IUYHBIX MEIAarOrMYeCKUX MPOTrPaMMHBIX CPEICTB: 00Y-
YAOIUX IPOTPaMM, CIIPAaBOYHHUKOB, y4eOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIIUX MTPOTPAMM.

Jis ycnemrHol opraHu3alMyd CaMOCTOSTENbHONW paboThl BCe aKTUBHEE NMPUMEHSIIOTCS Pa3HO00-
pasHble 00pa3oBaTeNbHbIE Pecypchl B ceTu MIHTEpHET: cucTeMbl TECTUPOBAHUS 110 PA3JIUYHBIM 00JIACTSIM,
BUPTYyaJIbHbIE JICKIUH, JJAOOPATOPUH, IPU 3TOM IOJIb30BATENIO JOCTATOYHO MMETh KOMIIBIOTEp U IMOJ-
KIII0YeHue K MIHTepHeTy Ui TOro, 4ToObl CBA3AThCS C MPENoiaBaTeNleM, PellaTh BEIUMCINTENBHBIE 3a/1a-
YM Y MOJIy4YaTh 3HaHUS. Vcrosb30BaHHE ceTeil yCHMIIMBAET POJib CAMOCTOSITEIbHOM pabOThl CTyJIEHTa U
MO3BOJISIET KapAWHAIBHBIM 00Pa30M H3MEHUTh METOJMKY MPETIOAaBaHuUsI.

CTyzneHT MOXKET I0JIydaTh BCE 3a/laHusl U METOJIMYECKUE yKa3aHUS dYepe3 CepBep, YTO JAeT eMy
BO3MO>XHOCTb IIPUBECTU B COOTBETCTBUE JINUHBIE BO3MOXKHOCTH ¢ HEOOXOAMMBIMU JJIsl BBIIOJIHEHUS pa-
60T Tpynosarpartamu. CTyIeHT UMEET BO3MOKHOCTh BBIMIOJHATH paboTy JA0Ma WM B ayAUTOpHH. Boib-
I10€ BOCIIUTATEIbHOE U 00pa30BaTeIbHOE 3HAYEHUE B CAMOCTOSITEIbHOM YUeOHOM TpYJie CTY/A€HTa UMEeT
CaMOKOHTpPOJIb. CaMOKOHTPOJIb BO30YKJaeT U MOAJAEPKUBAECT BHUMAHUE M UHTEPEC, MOBBIIIAET aKTHUB-
HOCTh NaMSTH U MBILUIEHUS, 03BOJIET CTYIEHTY CBOEBPEMEHHO OOHAPY)XKUTh U YCTPAHUTH JOMYIIEH-
Hbl€ OIIMOKH M HEJOCTAaTKH, OOBEKTHBHO ONpPEJCIUTh YPOBEHb CBOMX 3HAaHUI, MPAKTHUECKUX YMEHMH.
Camoe [OCTymHOE U MPOCTOE CPEJICTBO CAMOKOHTPOJIL C NpPUMEHEHHEeM HH(POpPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH - 3TO psJl TECTOB «on-line», KOTOpbIe MO3BOJISIIOT B PEKUME PEATTLHOTO
BPEMEHM ONPEJENIUTh CBOW YPOBEHb BIIAJCHUS NMPEIMETHBIM MaTepUaIOM, BBIIBUTH CBOM OLIMOKHU U IO-
JyYUTh PEKOMEHJAIMH 110 CAMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome c 1umepamypoi

Bcro nutepaTypy MOXXKHO pa3eiuTh Ha y4eOHUKH M yuyeOHble OCOOUS, OpUTHHAIbHbBIE Hay4HbIE
MOHOTpadHyecKre NCTOYHUKH, Hay4Hble MyOJIMKAlMU B MEPUOANYECKOM nedyaTtu. M3 HUX MOKHO BbIJie-
JUTh JINTEPaTypy OCHOBHYIO (PEKOMEHAYEMYIO), JAONOJHUTENbHYIO U JHUTEpaTypy A YrIyOJeHHOIo
U3Y4YEHHUS JUCLIUILINHEL.

W3ydeHne JUCHUIUIMHBI CIeAyeT HAaUMHATh C y4eOHHKa, TOCKOJIbKY YU€OHUK — 3TO KHHUTa, B KOTO-
PO U3JI0KEHBI OCHOBBI HAYYHBIX 3HAaHUH 10 ONPEAEIEHHOMY MPEAMETY B COOTBETCTBHUHM C LIEISIMH U 3a-
nayaMu 0Oy4eHusl, yCTaHOBIIEHHBIMH ITPOTPAMMO}A.

[Tpu pabote ¢ nuTepaTypoil HEOOXOAUMO YUUTHIBATh, YTO UMEIOTCS Pa3IUYHbIC BUJbI UTECHUS, U
KKl U3 HUX HUCIIOJIB3YETCS HAa ONPEEIEHHBIX Talax OCBOEHUS MaTepUaa.

IIpeosapumenvHoe YTeHNE HANPABICHO HA BBISBICHHUE B TEKCTE HE3HAKOMBIX TEPMHHOB U TOUCK
UX 3HaYCHUS B CIIPABOYHOMN JUTEpaType. B uacTHOCTH, MpU UTEHUM yKa3aHHOM JTUTepaTypbl HEOOXOIMMO
MOJIpOOHEHIIINM 00pa30M aHAIM3UPOBATH MOHATHS.

Cke03H0e umenue TpeAIonaraeT Mpo4YTeHNe MaTeprala OT Hadaia 10 KOHIA. CKBO3HOE YTEHHE
JUTEepaTyphl U3 MPUBEIEHHOTO CIMCKA JAeT BO3MOKHOCTh CTY/IEHTY C(OPMHUPOBATH CBOJI OCHOBHBIX I0-
HATHHA U3 U3y9aeMOi 00J1acTH U CBOOOTHO BIIAJETh UMHU.



Buvibopounoe — Ha060pOT, UMEET LIETBIO TIOUCK U 0TOOP MaTepuana. B paMkax 1aHHOTO Kypca BhI-
O0OpOoYHOE YTeHHE, KaK CIIOCO0 OCBOEHUS COJIEpIKAHUs Kypca, IOJDKHO HCIIOIh30BAThCSI MPU TOJTOTOBKE K
MPAKTUYECKUM 3aHATHSIM 10 COOTBETCTBYIOIIUM pa3/ieiaMm.

Ananumuueckoe umeHue — 3T0 KPUTHUECKUI pa3d0p TEKCTa ¢ MOCIEAYIOUIMM €ro KOHCIEKTHPO-
BaHueM. OCBOEHUE YKa3aHHBIX MOHATHI OyaeT Hanbosee 3pPEeKTUBHBIM B TOM CIy4ae, €CIIU Py YTCHUH
TEKCTOB CTYJICHT OYJIeT 3aJ1aBaTh K 3TUM TEKCTaM BOIPOCHL. YacTh U3 3TUX BOIPOCOB CHOPMYITHPOBAHA B
@®OC B mepeuHe BONpPOCOB isi codecenoBanus. [lepeueHb 3TUX BOIPOCOB OIpaHUYEH, O3TOMY Ba)KHO
HE TOJIBKO COJIEpP)KaHHE BOIIPOCOB, HO CaM MPHUHIIMIT OCBOCHUS JINTEPATYPhI C TIOMOIIBIO BOIIPOCOB K TEK-
cTam.

Llenbto uzyuaroueco 4TeHUs ABNSETCA IITyOOKOE M BCECTOPOHHEE TTOHUMaHKEe yueOHoi nHpopma-
I1u. Ectb HECKOIBKO IIPUEMOB U3Yy4aromiero 4YTCHUA:

1. YUreHue mo anropuTmy MpearnonaraeT pazoueHue nHopmanuu Ha OJIOKU: Ha3BaHUE; aBTOP;
HMCTOYHUK; OCHOBHAS WJes TEKCTa; (PAKTUUYCCKUI MaTepHall; aHAJIN3 TEKCTa IMyTeM COTOCTABJICHHS UMe-
IOLIUXCS TOYEK 3PEHHSI [0 PacCMaTPUBACMbBIM BOITPOCaM; HOBH3HA.

2. Tlpuem mocTaHOBKH BOMPOCOB K TEKCTY UMEET CICAYIOIMIUNA aJTOPUTM:
- MEJJICHHO IIPOYUTATh TEKCT, CTAPAsACh NOHATH CMBICII U3JI0KEHHOTO;

- BBIACINUTD KIIFOYCBBIC CJI0BA B TCKCTC,

moCcTapaThbCs NOHATH OCHOBHBLIC UJICH, ITOATCKCT U O6HII/H\/JI 3aMBICCJI aBTOpPA.

3. IlpueM Te3upoBaHUs 3aKIO4YacTcs B (DOPMYJIMPOBAHMH TE3WCOB B BHJIC TOJOKEHUH, YTBEp-
JKI€HUM, BEIBOJIOB.

K sTomMy MOXHO 100aBUTh U UHBIE IPUEMBI: IPUEM pedeprpOBaHUs, IPUEM KOMMEHTHUPOBAHHUS.

Baxxnoil cocrapistomieii J1000ro COIUIHOIO HAYYHOI'O M3JaHUS SIBISETCS CIMCOK JIMTEPaTyphl,
Ha KOTOPYIO cchliaeTcst aBTop. [Ipy BOBHUKHOBEHHH MHTEpeca K KaKoh-To 00CyXJ1aeMoil B TeKcTe Mpo-
O1eme Bcerzia eCTb BO3MOXKHOCTb 00paTUTHCS K CIIMCKY OTHOCSAIIEHCS K Hell tuTepaTypbl. B aTom ciydae
BCs Ipo0JieMa Kak Obl pa30MBaeTcs Ha COCTABIISAIOIIME YacTH, KaX/1as U3 KOTOPhIX MOXKET U3ydaThbCsl OT-
JeNbHO OT ApYyrux. [Ipu 3TOM BaXKHO HE TEpATh U3 BUJIA OOLIMI KOHTEKCT U HE IIOTpy>KaThCs YpE3MEPHO B
JeTaiu, IOTOMY YTO TaKMM 00pa30M MOXHO HE YBHJIETh IJIaBHOTO.

[TonroroBka Kk »K3aMeHY JOJDKHA IPOBOJUTHCS HAa OCHOBE JIEKIIMOHHOIO MaTepHalla, MaTepuaia
MIPaKTUYECKUX 3aHITUN ¢ 00s13aTEIbHBIM 00pallleHueM K OCHOBHBIM yUYe€OHUKaM IO Kypcy. DTO MO3BOJIUT
UCKJIIOYUTH OIIMOKU B MOHUMAaHUU MaTepHaia, OOJerdYuT ero OCMbICI€HNE, TPOKOMMEHTUPYET MaTepual
MHOTOYHCIICHHBIMU TPUMEPaMH.

Memoouueckue pekomenoayuu 01a NOO20MOGKU K IK3AMEHY:

Ok3aMeH B V-M ceMecTpe sBisieTcs (OpMON MTOTOBOIO KOHTPOJIS 3HAHUM M yMEHMH oOydyaro-
IIMXCS N0 TAaHHON JUCLMUIUIMHE, TOJTYYEHHBIX Ha JIGKIHAX, MPAKTHUYECKUX 3aHATHAX U B MPOLIECCE CaMO-
cTosiTenbHOU paboThl. OCHOBOM JAJIS ONpeNeNIeHUs] OLIEHKH CIYXKHUT YPOBEHb YCBOEHHUS 00y4aroIMMUCS
MaTepuaia, IpelyCMOTPEHHOIO JaHHOH pabouell mporpammoil K sk3aMeHy OOMyCKarOTCs CTYIEHTHI,
HaOpasmue 36 u 6osee 0auIOB MO UTOraM TEKYIIEro U MPOMEKYTOYHOro KOHTpois. Ha sk3amene cry-
JIEHT MOKeT Habpath ot 15 10 30 Gamios..

B meproa moAroToBkM K dK3aMeHy 00ydaronifecss BHOBb 00OpamaroTes K yaeOHO-METOAMIECKOMY
MaTepHay U 3aKperIsioT IPOMEXKYTOUHbIE 3HAHUS.

[ToaroroBka oOyuaromerocst K 3k3aMeHy BKJIIOYAET TPH dTara:



- CaMOCTOATCIIbHaA pa60Ta B TCHCHUC CCMCCTpPA,
- HEMMOCPEACTBCHHAA IIOATOTOBKA B JHU, NPEAIICCTBYIOIHUE SK3aMECHY 110 TEMaM KypcCa,
- IMOATOTOBKA K OTBETY Ha 3K3aMCHAILIMOHHBIC BOIIPOCHI.

[Tpu moaroToBKE K 9K3aMeHy O0O0ydaromMMCs 11e1eco00pa3HoO MCIOIb30BaTh MaTepUabl JIEKIUH,
y4e0HO-METOINYECKUE KOMIUICKCh, HOPMATHBHBIC JOKYMEHTBI, OCHOBHYIO U JOIMOJHUTEIBHYIO JTUTEpa-
TYypy.

Ha sk3ameH BbIHOCHTCS Marepuan B o0beMe, MPeayCMOTPEHHOM pabodel mporpaMMoi yueOHoM
JTUCIUILTMHBI 32 CEMECTp. DK3aMeH MPOBOJIUTCS B MUCbMEHHOM / YCTHOU (hopMme.

[Tpu mpoBeneHNH SK3aMeHa B MUCbMEHHOM (YCTHOM) Gopme, BeAylIHil mpernoaaBaTeilb COCTaBIIs-
€T HPK3aMEHAllMOHHbIe OWJIETHI, KOTOPhIE BKIIOYAIOT B ce0s: TECTOBBIC 3aJ]aHUs; TEOPETUUYECKUE 3a/1aHuUs;
3aau uiau cutyaruu. GopMyIupoBKa TEOPETUUYECKUX 33/1aHUs COBNAAAET ¢ (GOPMYIUPOBKON MEpeyHs
HK3aMEHAIIMOHHBIX BOIPOCOB, JOBEJCHHBIX 10 CBEIEHHS OOyYAIOUIMXCS HaKaHYHE IK3aMEHAIIMOHHOMN
ceccun. ConepkaHne BOPOCOB OJHOTO OHMJIETa OTHOCHTCS K Pa3IMYHBIM pasfesiaM HMpOTrpaMMBI C TEM,
9T0OBI 00JIee MOJTHO OXBATHTh MaTepHall y4eOHON AUCIUTUTIHBI.

B aynuTopum, rie npoBOIUTCS YCTHBIA HK3aMEH, TOJKHO OJJHOBPEMEHHO HAaXOAMTHCS He Oolee
IIECTU CTYJIEHTOB Ha OJHOTO MpernoaBaTes, IPUHUMAIOIIETo 3K3aMeH. Ha moarotoBky oTBeTa Ha OuieT
Ha sK3aMeHe oTBoAUTCS 40 MUHYT.

[Ipu poBeieHny MACBMEHHOTO AK3aMeHa Ha padoTy OTBOAMTHCS 60 MUHYT.

PesynbTar ycTHOrO (IMMCHbMEHHOTO0) SK3aMeHa BHIPKACTCS OLIEHKAMMU:

Ouenka «omauunon— om 91 0o 100 6an106 — TeOpETIHUECKOE CONIEPIKAHNUE KYpPCca OCBOESHO TOJTHOCTBIO, 0e3
po0EIIOB, HEOOXOMMBIE MPAKTHYSCKHE HABBIKK PA0OTHI C OCBOSHHBIM MaTepraioM chopMupoBaHbL. Bee nipery-
CMOTpEHHBIE POTrpaMMOid 00ydeHH s YIeOHBIE 3a1aHHs! BBIIOJTHEHBI, KAYECTBO MX BBITOHEHHS OLIEHEHO YHCIIOM
OayUIoB, OJIM3KUM K MakcUMasibHOMY. Ha sK3ameHe CTyIeHT JeMOHCTPHpPYET ITyOOKHUE 3HAHWS TPEyCMOTPEHHOTO
MPOTrPaMMOi MaTepuaa, yMeeT YeTKO, TJAKOHUYHO U JIOTHYECKH MOCTIeIOBATELHO OTBEYATh Ha MOCTABJICHHBIE BO-
TIPOCHL

Ouenka «copouto» —om 81 0o 90 6ann06 — TeopeTyecKoe cofiepkaHne Kypca OCBOSCHO, HEOOXOIMMBbIE
TMPAKTUYECKUE HABBIKK PA0OTHI CHOPMUPOBAHBIL, BHITOHEHHBIE YUeOHbIE 3aJaHHs COZIePKaT He3HAUUTEITHHBIE OIIHO-
ku. Ha sK3ameHe cTy/IeHT IeMOHCTPHUpYET TBEp/I0€ 3HAHHSI OCHOBHOTO (IIPOrpaMMHOI'0) MaTepualia, yMEeT YETKO,
TPaMOTHO, 0€3 CYIIIECTBEHHBIX HETOUHOCTEH OTBEYaTh Ha TIOCTABIICHHBIE BOIPOCHL.

Ouyenka «yoosnemeopumenvhno» — om 61 0o 80 6annoe — TeopeTUUECKOE COAEpKaHUE Kypca
OCBOEHO HE TIOJHOCTHIO, HEOOXOAMMBIC MPAKTUICCKHE HABBIKK PAa0OTHI C(HOPMHUPOBAHBI YACTHYHO, BHI-
TIOJTHEHHBIE yUeOHbIe 3a/1aHus coJiepKaT rpyOsie omuOKu. Ha sx3aMeHe cTyIeHT TEeMOHCTPUPYET 3HAHUE
TOJILKO OCHOBHOT'O MaTepuaja, OTBETHI CO/IepKaT HETOYHOCTH, c1ab0 apryMeHTHPOBaHbI, HApyIIeHa MO-
CJIEIOBATEbHOCTD U3JIOKEHHUS MaTepuaia

Ouenka «neyooenemeopumenvuo» — om 36 0o 60 6annoe — TEOPETUUECKOE COACPKAHUE Kypca
HE OCBOEHO, HEOOXOUMbIEC IPAKTHUECKHUE HABBIKK pa0OTHI HE C(HOPMUPOBAHBI, BHIMIOTHEHHbBIE YIeOHbIC
3aJjaHus COZEp)KaT rpyOble OMMOKH, TOTIOTHUTENFHAS CaMOCTOsITeNIbHAs padoTa Hajl MaTepHalloM Kypca
HE TIPUBEJET K CYIIECTBEHHOMY TOBBINICHHIO KaueCTBa BBITOJTHEHHS Y4eOHBIX 3aianuil. Ha sk3amene
CTY/ICHT JIEMOHCTPHPYET HE3HAHHWE 3HAYMTEIBHON YacTH MPOTPAaMMHOIO MaTepHala, CYIIEeCTBEHHBIC
OIMMOKW B OTBETAaX Ha BOINPOCH], HCYMEHHE OPHCHTHPOBATHCS B MaTepHalie, HE3HAHUE OCHOBHBIX TIOHS-
TN AUCIUTITIHBI



8. MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne U CIUIINHBI

1.1 TpeGoBaHusi K MaTepHAIbHO-TEXHHYECKOMY 00ecre4eHHI0

Hus  peanuzanuu  pabodeil MpOrpaMMbl JUCIHUIUIMHBI WMEIOTCS  CIICIHAIbHBIC TIOMEIICHHS IS
MPOBEACHUS 3aHATHN JIGKHMOHHOTO M CEMHUHAPCKOTO THUIA, TPYNNOBBIX H HHIWBHUAYaIbHBIX
KOHCYJIbTAIlMM, TEKYLIEro KOHTPOJISI M IPOMEKYTOUHOM aTTeCTallud, a TakKe IOMEIICHUS s
CaMOCTOSITENIbHOM paboThl W TOMELICHUS M XpaHeHHs U NPO(UIAKTHYECKOro O0O0CTyKUBaHUS
oOopynoBanusi. CrienuanbHble TMOMEIICHHUS] YKOMIUIEKTOBAHBI —CHELMATU3UPOBAHHON MeOenblo U
TEXHUYECKUMU CpEICTBA OOYYEHHMs, CIYKalUMU I TMpeAcTaBlieHuss HHQOpMauu OOJbIION
ayJIuTOPHH.

O6opynoBanue ISt IPOBEICHUS JTA00PATOPHBIX 3aHATUH MO JUCIHUILIUHE:

LKII «PeHTreHoBcKasi JUarHOCTHKa MaTepUAIOB)

1. DneMeHTHBIN aHamu3arop Ha yriepona u cepy MultiEA200CS; ITpousBoaurens: AnalyticJena, I'ep-
MaHusl; rof Beimycka: 2008.

2. Pentrenosckuii nudppaxromerp JJPOH-6; [IpousBonurens: HIIII «bypesectauk», PO, rox Beimycka:
2002.

3. BonroBo# pentrenodayopectienTHbIN criektpoMeTp ARL ADVANT’ X IlpousBogutens: Thermo
Fisher SCIENTIFIC, Beiinapus; rox Boimycka: 2010.

4. KomnakTHbI HaCTONBHBIN MOpOIKOBLIN nudpakromerp D2 Phaser. [IponsBonutens: Bruker AXS,
I'epmanus; ron Beimycka: 2011.

5. JlazepHbiit ananmu3arop pazmepa yactuil Analysette 22. ITpousBogurens: Fritsch, ['epmanust; ron
Bbintycka: 2011.

6. PentrenodmatoopecuenTHbIN 35eMeHTHbIN aHanu3zatop Cnektpockad MAKC-GV; [IpousBoaurens:
HIIO «Cnextpon», P®, rox Beimycka: 2004.

7. [Torentmoctat/ransBanoctat PAR 2273; IlpousBoaurens: AMETEK, CIIA; rox Beimycka: 2006.

8. AToMHO-abcopOuoHHbIH criekTpomeTp AA6800; ITpousBoautens: Shimadzu, I'epmanus; rox
Bbiycka: 2006.

9. Onexrpoxumuueckuii komruiekc Autolab PGSTAT 30; IIpoussogutens: Eco-Chemie, ['onnanus;
roj Beimycka: 2003, 2013.

10. PaGouas cranuus Labstar; [IpousBoautens: mBraun, ['epmanus; roa Beimycka: 2006.

11.  UK-®ypwe cnexrpomerplR-Prestige21; [IpousBonurens: Shimadzu, I'epmanus; rox Beimycka: 2006.

12. Ckanupyromuii anekTponHsiii Mukpockon Tescan VEGA3LMH ¢ EDX Mukpo3onznom ais Xumuye-
ckoro ananu3za. [IpousBogutens: Tescan, Uexus; rox Beimycka: 2013.

Jlia mpoBefeHUs 3aHATUH JIEKIMOHHOTO TUIA MMEIOTCS JEMOHCTPAalMOHHOE O0OpyIOBaHHE WU
yueOHo-Harnaaaele nocobus. Ilo aucuumiamne «®Pusnyeckas XUMHS» HMEIOTCS IMPE3CHTALUU 10
OTIENBbHBIM TEMaM Kypca, Mo3BoJIfIoImKe Haubosaee 3(PPEeKTUBHO OCBOUTH MpPE/CTaBICHHbIN y4eOHbIN
MaTepuall.

[Tpu npoBeeHNH 3aHATHI JTEKIIMOHHOT0/ CEMUHAPCKOT0 THUIIA 3aHATHI UCIIONIb3YIOTCS:

JUUEH3UOHHOE NPOcPAMMHOe ofecneuenue:

IlepeyeHb TULIEH3MOHHOTO IporpaMmMHoOro odecneuenuss KbI'y 2023
Ne IIpaBoobaanarenn HaumenoBanue nporpammsl, npa- | OcHoBaHue 1js
n/n BO HCIOJIb30BAHUS KOTOPOii HCIO0JIb30BAHUS
NpeaoCTABIACTCS




Microsoftirelandoperationslimited | [Taker mpaB jy1st ydammxcs Ha ooec- JloroBop
nevyeHue gocrymna k cepsucy Office Nel3/2A-223

365 ProPlusEduShrdSvr ALNG 01.09.19
SubsVL MVL
PerUsrSTUUseBnftStudent EES
AO «Jlaboparopust Kacniepcko- [IpaBa Ha mporpamMmHOe oOecreue- JloroBop
ro» HUE Ha mporpammHoe oOecrieueHue | Nel3/DA-223

KasperskyEndpointSecurity TSt 01.09.19
ouzneca — CtangaptHblid Russian

000 IIpaBa Ha ucnosb30BaHKE TIPO- Jorosop
«/loxTop BeO» IrPaMMHOTO O0ecTieYeHUs Nel3/9A-223
Dr.WebDesktopSecuritySuite AnTu- 01.09.19
Bupyc + LlenTp ynpasienus Ha 12
Mmec., 200 TIK

8.2 Oco0enHocTH peaJM3auMy JUCHUILUINHBI VIS MHBAJIUA0B U JIHI C OTPAHMYECHHBIMH BO3-
MO’KHOCTSIMH 3/10POBbSI

JUis CTyIEeHTOB € OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbSI CO3aHbl CHELMATIbHBIC YCIOBHS
IUIs TIOJTy4eHHsI o0pazoBaHMs. B 1ensx AOCTYMHOCTH MOJIydeHMsl BBICIIEro 0Opa3oBaHMsA 1O 00pa3oBa-
TEJIbHBIM MpOrpaMMaM MHBAJIUAAMHU U JIUIAMU C OIPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/10pPOBbSI YHUBEPCH-
TETOM 00ecIeunBaeTCs:

1. AnprepHaTuBHAs Bepcus opuiimanbHOro caifta B cetn «VHTepHEeT» ISt C1a00BHISAIINX;

2. J1Jis MHBAIUJIOB C HAPYIICHUSMU 3pCHHUS (CI1a00BUISIINE, CIICIIBIC)

- IPUCYTCTBHE ACCHCTEHTA, OKA3bIBAIOIET0 00yJaromeMycss HeOOXOAMMYIO TOMOIIb, AyOIHpoBa-
HHUE BCIIYX CIIPABOYHON MH(POPMALIUU O PACHUCAHUN YUEOHBIX 3aHATUH; HAIMYHE CPEICTB IJISl YCHIICHHS
OCTaTOYHOTO 3pEeHMsl, OpaieBCKOW KOMITBIOTEPHOM TEXHUKH, BUAECOYBEIMUYUTEICH, POrpaMM HEBU3Y-
aJILHOTO JIOCTYyNa K MH(OpMAIMH, IPOTrPaMM-CUHTE3aTOPOB PeUr U APYIMX TEXHUYECKUX CPEJCTB Ipue-
Ma-Tiepeadn yueOHoi nHpopMaluy B TOCTYIHBIX (popMax JAJs CTyJ€HTOB C HapyIIEHUSIMH 3pEHHS;

- 3aJJaHM U1 BBITTOJIHEHHSI HA 3K3aMEHE 3aUUThIBAIOTCS ACCUCTEHTOM;

- IMCbMEHHBIE 3a/IaHUs BBITOIHIIOTCS Ha OyMare, Ha/IUKTOBBIBAIOTCSl aCCUCTEHTY 00yYaroIuMces;

3.1511 MHBAJIMIOB U JIUL C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pPOBbsI 110 CIIyXY (ciabocibliia-
uue, riayxue):

- Ha 3ayeTe/’K3aMeHe MPUCYTCTBYET ACCUCTEHT, OKA3bIBAIOIIUN CTYJIEHTY HEOOXOAUMYIO TEXHU-
YECKYI0 [TOMOILb ¢ YY€TOM MHMBHyaJIbHBIX OCOOEHHOCTEN (OH IMOMOTraeT 3aHATh paboyee MecTo, mepe-
JIBUTaThCsI, IPOUYUTATh U OPOPMUTH 3aJlaHKE, B TOM YHUCIIE 3alHChIBast O]l AUKTOBKY);

- 3a4eT/3K3aMeH MPOBOJUTCS B MMCbMEHHOH (opMme;

4. J1na MHBaIMJOB U JIMIl C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3/10pPOBBS, UMEIOLINX HapyLICHUS
OTIOPHO-/IBUTaTENBHOIO arniapaTa, CO3/1aHbl MaTepHaIbHO-TEXHUYECKHE YCIOBHUS 00eCTIeYBaIOLINE BO3-
MOKHOCTb O€CIPENsITCTBEHHOIO JJOCTYIa 00yJaronuxcs B yueOHbIe TOMEIIEHNs, 00bEKTY MUTaHUs, Tya-
JIETHBIE U APYTUE MOMEIIEHUS YHUBEPCUTETA, a TAK)Ke MPeObIBaHNA B YKa3aHHBIX MOMELIECHUAX (HaIuuue
pacIIMpeHHBIX JIBEPHBIX MPOEMOB, IOPYYHEHN U IPYTUX MPUCIIOCOOTICHUH).

- IUCbMEHHBIE 3aJJaHUS BBIMOJHAIOTCS HA KOMIIbIOTEPE CO CHELMATU3UPOBAHHBIM MPOrPaMMHBIM
o0ecriedeHneM W HaJUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 XKEJIAaHHIO CTYJEHTa YK3aMeH MPOBOIUTCS B YCTHOM Gopme.

OOyuaromiyecss U3 4ucia JIML ¢ OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 370pPOBBSI 00€CIeueHbl dJIEK-
TPOHHBIMHU 00pa30BaTeIbHBIMH pecypcamu B (hopMax, alaiTHPOBAHHBIX K OTPAaHUUYEHHSM UX 310POBbSL.



IIpunoxenne 1
JIveT u3MeHeHMH (10MOJTHEHMI)
B paboueii nporpaMMe IMCHUIIUHBbI «DU3HYeCKHE METOIbI HCCIeT0BAHUD)
o HanpasieHuto nmoarotToBku 04.03.01 — Xumus; [Ipoduns Heopranmdeckas XuMus U XUMHUS KOOP/IH-
HAIIMOHHBIX COCJMHEHUH; XUMHUs OKpYKaloIIeH Cpebl, XUMHUYECKasi SKCIIEPTU3a U dKOoIorndeckas 0es3-
omacHocTh Ha 2023/2023 y4eOHbIN T01

No [Tepeuenb BHOCUMBIX

Onement (myHkt) PIT/] N . [Ipumeuanue
n/n VU3MEHEHUH (JIONOJTHEHMI)

OO6cyxeHa U peKOMEeH0BaHa Ha 3acelaHuu KadeIpbl HEOPraHUYECKON U PU3nIeckor XuMHuu

poToKOJ Ne OT « » 2023 1.

3aBeyronuit kadeapoit

JIMYHAs OAIHCH pacumdpoBKa NOAINCH Jara



IIpunoxenue 2

Pacnpe):[e.ﬂeﬂne 0aJL10B TEKYLIEro u pyﬁemnoro KOHTPOJIHA

Cymma o6annos

Non/n Buo xonmponsa Oowasn cym-
a 1-2 mouka 2-a mouka | 3-a mouka
Ilocewenue 3anamuii 00 10 bannos 00 3 0. 00 30. 00 46.
2. Texywuii KoHmponw: 00 30 6annoe 00 10 6. 00 10 6. 00 10 o.
Buvinonnenue nabopamop- | om 00012 6. | om 0004 6. | om0 oo 46. | om0 oo 4
HbIX pabom 0.
Omeemovt Ha npakmuue- | om 000 126 | om 00046 | om0 0o 40 om 0 0o
CKUX 3AHAMUSX 46
Buvinonnenue  camocmosi-
3 MenbHbIX 3A0aHUll
om 0 0066. | om00026. | om00026 | om0oo?2
o
4. Pybestcnvlit Konmpop 00 30 6annos 00 10 o. 00 10 o. 00 10 o.
5. TECTUPOBAHUE ot 0- 10 96 ot 0- 10 30. ot 0- 1o | ot 0- o
. 30. 36.
KOJUJIOKBUYM or010216.| or0m076. | or0m076.| or0mo7
0.
Hmozo cymma mekyuwezo
u pybescnozo konmpona | 0o 706annoe 0o 230. 00 230 00 240
6. OlleHKA «YyI0BJIETBOPH-
TeJbHO» He MeHee 36 | He meHee 12 HE MEHEee | He MeHee
0. 0. 126 126
7. OLICHKA «XOPOLIO0» menee 70 O.
(51-696.) | wmenee 23 6 | menee 23 6 | meHee 246
8. OLICHKA «OTJIMYHO»
He MeHee 70 | He meHee 23 HE MEHEee | He MeHee
0. 0. 2306 246




LlIxana oyenuganus nAAHUPYEMbIX PE3YIbMAMOE 00yUeHUs

Texyuuii u pyoexkHbIN KOHTPOJIb

Ipuio:xkenue 3

CemecTp IIxana oneHNBAHUSA
0-35 6annoB 36-50 6aq10B 51-60 6an10B 61-70 6a.110B
Bropoii YactuyHoe mnocemeHue ayauTopHbiX | [lonHoe wunm dactuuHoe mnoceuienue | [lomHoe mnm wactuuHoe mocemte- | [lonnoe MOCEeIIEeHUE
3aHATHN. HeynOBIETBOPUTENBHOE BBI- | ayIUTOPHBIX 3aHATHI. UacTHYHOE BBI- | HUE ayAUTOPHBIX 3aHATHH. ayJIUTOPHBIX 3aHATHH.
MOJIHEHWE JOMAaIIHero 3afanud. 1lmo- | momnenne pomamHero 3anaHusa. Ya- | IlomHoe BeImonHeHme nomamHe- | [lonHOE BBIMONHEHUE H0O-
xassi ~ MOArOTOBKa K  OaJUIbHO- | CTHYHOE BBIMIOJHEHUE 3aJaHdi U ca- | rO 3aJaHusl. MalHero 3aaaHusd. Bel-
pedTHHroBEIM MeponpusTusiM. CTy- | MOCTOSITENILHON palOThI, TECTOBHIX 3a- | BhIMonHEeHWe 3aJaHuil Ui caMo- | IOJTHEHUE 3afaHuil  Juis
JCHT HE JOIyCKAaeTCsl K MPOMEXYTOU- | JaHWH, OTBEThl HA KOJJIOKBUYME HA | CTOSTENbHOM pabOThl, TECTOBBIX | CAMOCTOSTEIBHOM pabo-
HOM aTTecTaluu OIICHKY «YJOBJIETBOPUTEIHHOY. 3aJlaHuil, OTBETHl Ha KOJJIOKBHY- | Thl, TECTOBBIX 3aJaHHM,
Me Ha OIIEHKY «XOpOILO». OTBETHl Ha KOJUIOKBHYME
Ha OLEHKY «OTJIHYHO».
IIpomekyTOouHas aTTeCcTALMSA
CemecTtp [Ixana oueHuBaHUA
HeynosnersopurensHo Y IOBNETBOPUTEIBHO Xoporo OTinyHO
(36-60 6amoB) (61-80 6amnoB) (81-90 6amoB) (91-100 6ammoB)
Bropoit Crynent umeet 36-60 O6awtoB no | Crynenr umeer 36-50 Oamno mno | Ctynent umeer 51-60 ©Oamnos | Ctynent umeer 61-70 GamnoB mo

HUTOTaM TEKYIIEro W PyOeKHOTro
KOHTPOJIsI, HAa DK3aMEHEe He Jal
MOJTHOTO OTBETA HHU HA OJIUH BO-
mpoc.

Crynent numeet 36-45 GanoB 1o
HATOTaM TEKYIIETO W pyOe)HOTO
KOHTPOJISI, Ha 3K3aMEHE Jall IOJI-
HBIA OTBET TOJBKO Ha OAWH BO-
poc

UTOraM TEKYILIETO U PyOEKHOTro KOH-
TpoJIsi, HA PK3aMEHE JaJl MOJHBIN OT-
BET Ha OJUH BONPOC U YACTUYHO OT-
BETUJI HA BTOPOIL.

Crynent umeer 46-60 OGamioB 1o
UTOTaM TEKYIIETO U PYOEKHOTO KOH-
TPOJIA, HAa DK3aMEHE Jajl MOJHBIN OT-
BET Ha OJAMH BONPOC WM YaCTHYHO
OTBETHII Ha 00a BOIIpoca.

CTyaeHT UMEeT 10 UTOTaM TEeKYIIEro
u pybexxHoro koHtpossi 61-70 Gan-

[0 UTOraM TEKYIIEero M pyOex-
HOTO KOHTpPOJIS, Ha D3K3aMeHe
JlaJI TIOJIHBIM OTBET HA ONMH BO-
IpOC W YacCTUYHO OTBETWJI Ha
BTOPOM.

Crynent umeer 61 — 65 Gamos
[0 UTOraM TEKYIIero u pyoex-
HOTO KOHTpPOJs, Ha DJK3aMEHE
JIajl TIOJTHBIM OTBET HA OJHWH BO-
pOoC W YacTUYHO OTBETWUJI Ha
BTOpoil. CryneHT mmeer 66-70

UTOraM TEKYILEro M pyOeKHOro
KOHTPOJIsSI, HAa 3K3aMEHE Jajl II0-
HBIH OTBET Ha 00a BoIpoca.




JIOB Ha D5K3aMCHC€ HEC a1 II0JHOIO
OTBE€Ta HU Ha OJUH BOIIPOC.

0aJJIOB 10 WUTOTaM TEKYIIETO |
pyOeXHOTO KOHTpPOJS, Ha DIK3a-
MEHE Jall TIOJHBIH OTBET TOJILKO
Ha OMH BOMPOC.
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