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PaGouas nmporpamma npeaHa3HaueHa JUIsl IPENoJaBaHus AUCHUIUIMHBI YacTH (POPMHUPYEMON yyacTHHUKA-
MU o0Opa3zoBaTenbHbIX oTHOmEHHH brioka 1 Monyns "KBanToBas xumus. MoJeKysibl, MOJIEKYJISIPHBIE CH-
CTEMBI M TBEPJIBIC TEJIa» CTyACHTaM OYHON (HOopMbI 00yueHUs IO HampasiaeHuio moaroroBku 04.03.01
Xumust B 8 cemectpe 4 Kypca.

Pabouas mporpamma cocTaBieHa B COOTBETCTBUU C y4eTOM (heZiepalbHOro rocy1apcTBEHHOro 00pa3oBa-
TEJIBHOTO CTaHAapTa BIcHIero oOpa3oBanus 1o HanpasieHuto 04.03.01 Xumust u mpoduiro moAroToOBKU
«Heopranuueckass XuMusi ¥ XMMHUSI KOOPAMHALMOHHBIX COEAMHEHUID», «XHUMHUS OKpYKaIOLIEH cpeasl,
XMMHUECKas 3KCIEPTU3a U JKOJOruueckas 0e30IacHOCTb», YTBEPXKIEHHOrO IpuUKazoM MuHHCTepCcTBa
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(3apeructpuposano B Muntocte Poccuu 02.08.2017 N 47644)
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1. Ileau u 3a7a4M OCBOECHHUS JUCHUILIHHBI

Henbo wusyueHus IUCUMIUIMHBL «®PU3MYECKUE METOJbl MCCIEAOBAHUSA» SIBISETCS OCBOCHHUE
CTYJEHTaMH METOJIOJIOTUU PA3TUYHBIX (PU3NYECKUX METOJOB UCCIETOBAHUN XUMUUYECKUX COCAMHEHUN U
OBJIQJICHHE IPAKTUYECKMMHU HABBIKAMU MCIOJb30BAaHUS METOJIOB, JOCTYIHBIX IIHPOKOMY KpPYyry
uccienoBaresneil, a TakkKe 3HAKOMCTBO C PEXE NPUMEHSIOLIMMUCS, HO BECbMa BaXXHBIMU JUISI XUMHH
METOJIaMU TIOJYyUYEHUS CBEIEHUN O CTPOEHUU MOJIEKYJI.

3agayaMu JMCUMILUIMHBI SIBJSIIOTCH: KOMIUIEKCHOE M3YyYEHHME CHEKTPOCKOIMYECKUX U CIIEK-
TpaJbHBIX METOJOB JUIsl YCTAHOBJIEHUS COCTaBa, CTPOEHUS, CTPYKTYpPbl OPraHUYECKUX U HEOPraHUYECKUX
COeMHEHUI HEeO0OXOAMMBIX JUIS Tejarora W BocnuTarens (mpodeccnonanbHoro cranpapra «llemaror
(megaroruyeckast esSTeIbHOCTh B cepe TOMIKOIBHOT0, HAYaJIbHOTO OOIIEero, OCHOBHOTO OOIIEro, cpel-
Hero oOiero oOpa3oBanusi) (BOCHUTATENb, YUUTEIb)» YTBEPKIACHHBIN npukasoM Muntpyaa Poccuu ot

18 okxTsa06ps 2013 . N 544H)

2. Mecto aucuuniaunsl B crpykrype OIIOIT BO
JucuumumHa «Pu3ndyeckue MeTo/Ibl UCCIIEOBAHUSY SIBJIAETCS AUCHUIUIMHON YacTh pOopMHUpYyeMoi
y4acTHUKaMM oOpa3oBarenbHbIX oTHoLeHU biaoka 1 Moayne "KBantoBas xumusi. Monekyibl, MOJIEKY-
JISIpHBIE CUCTEMBI U TBEPAbIE TeJay MporpaMMbl OakanaBpuarta 1o HanpasiaeHuto 04.03.01 Xumus.
N3ydyenne aucuuminHel «PU3HUecKne METOAbI MCCIEN0BAaHUA» OCYLIECTBIISIETCSI HA OCHOBE 3Ha-
HUH, TIOJyYEHHBIX N0 JucHUIuIMHaM: «Maremaruka», «Pusnka», «Heopranndeckas XuMus», «AHaJIUTHU-
yeckas XuMus», «KBaHToBas XUMHUS» U JIp.
Jucnunnmza « Pu3ndeckre METOIbI NCCIIET0BAHMS SBISETCS MPEAIIECTBYIOMEN I TAKUX JIAC-

OUIIIMH KakK: ((HpeI[,Z[I/IHJ'IOMHaH IMMpaKTUuKa», «BMC», «XUMHYECKas TEXHOJIOTH.

N3yuenne naHHOW MUCIMIUIMHBI HANIPABJICHO HAa OCBOCHUE OOOOIICHHBIX TPYIOBBIX

byHKINN
[1C «Ilenaror (memarornyueckas AeATEIbHOCTh B Cepe MOMIKOILHOT0, HAYaIbHOTO 00111e-

ro, OCHOBHOTO OOIIEro, cpemHero oOmiero oOpa3oBaHus) (BOCIUTATENb, YYHUTEIh)»
yTBEpKJIeHHbIN npukazoM Muntpyaa Poccun ot 18 oxTsa6pst 2013 r. N 5441 OTOD - Ile-
Jaroruyeckasi 1eaTeIbHOCTh 10 MPOSKTUPOBAHUIO U pealln3alui 00pa30BaTeIbHOrO MPo-
necca B 00pa3oBaTeNbHbBIX OPraHU3alUAX JOIIKOJIBHOIO, HAYaJbHOTO 00I1Er0, OCHOBHOIO

o0111ero, cpeHero oo1ero oopa3oBaHus



3. TpeOoBaHus K YPOBHIO OCBOEHHSI AU CHUIINHBI

3.1. Snemenmur ob6uenpogpeccuonanvuvix (OIIK) u npogeccuonanvnvix (IIK) xomnemenyuii,

dopmupyemuix 0annoi oucyunaunou

[Iponecc n3ydeHus: AUCUUIUIMHBI HANpaBjieH Ha (JOPMUPOBAHHE CIECAYIONMX MPOPECCHOHATBHBIX KOM-

HeTEHINI

IIK-3. Cnocoben npoekmuposams u ocyuiecmenams HAnpae1eHHblil CUHMe3 HeOP2aAHUYeCcKUX

COCOUHEHUIL C NOJIe3HBIMU CEOUCBAMU NOO pykoaobcmsom cneyuaaucma 0os1ee ebicoKoOIL

keanuguxayuu 3.2. Pezynomamot oopazoeanus, hopmupyemozo 0aHHOU OUCYUNTUHO

B PE3YIbTATC U3YUCHUSA JUCHUIIJIMHBI «Pu3nYecKue MCTOJbI UCCIICAOBAHUA» CTYACHT NJOJIPKCH:
3HAaTb OCHOBBI (bHSI/I‘ICCKI/IX MCTOO0B I/ICCJ'ICIIOBaHI/Iﬁ U OCHOBHBIC €CTCCTBCHHOHAYYHBIC 3dKOHBI U
3aKOHOMCPHOCTH Pa3BUTHUA XUMHUYECKOU HAYyKH.

YMETh aallTUPOBATh 3HAHUA U YMCHUA, ITIOJTYYCHHBIC B KYPCC, K pCIICHNUIO KOHKPCTHLIX 3a/ia4, CB-
3aHHBIX C HpOCI)CCCI/IOHaJIBHOﬁ ACATCIIBHOCTBIO; UCII0JIb30BATh TCOPECTUYCCKUC 3HAHUSA TTPU 00BsACHE-
HHUHU PE3YyJIbTATOB I/ICCJIC,HOBaHPlﬁ.

BJIAI€Th HaBbIKaMU IIPOBEACHUA XUMHWYECKOI'O OKCIIEPUMEHTA, OCHOBHBIMU CUHTECTHUYCCKUMHA 1 aHaA-

JIUTUYCCKUMHU METOJaMH TTOJTYUYCHUS U UCCIICJOBAHUSA XUMUYCCKUX BCIICCTB U pCaKHHﬁ.

— B cootBercTBHH C IIC «Ilenaror (memgaroruueckas aesTeIbHOCTh B chepe AOIMKOIBHOT0, HaYallb-
HOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero o0miero oopa3oBaHus) (BOCIHUTATENb, YUUTEIH)»
yTBEp)KJIeHHbIN mpukazoM Muntpyaa Poccun ot 18 oxts16pst 2013 r. N 5441 TD - A/01.6 O6-
nienenarornueckas pynkuusi, A/02.6 BocnurarensHas nestenbHocTh, A/03.6 PazBuBaromas nes-
TesbHOCTh, B/03.6 Tlenarornyeckas AeATeNbHOCTD 10 peaan3aluy MPorpaMM OCHOBHOTO M Cpef-
HEero o011ero oopa3oBaHus

4. Conep:kaHue M CTPYKTYpPa M CHHUILIMHbBI

Tabauya 1.ConepxaHue TUCIUTUTHHBI

Ne

Haunme- Kox kon- | Hammeno-
HOBaHHE Conepmanue pasaejia TpoJupye- BaHHe oOlle-
pasneja MOii KOM- | HOYHOTO

NeTeHUun | cpeacrsa
WIn ee 4a-

CTH
L. BBenenne | ®usnueckue SBICHUS, HA KOTO- I1K-3. 3amura na-
B (hu3mye- | phIX OCHOBAHBI METOIbI UCCIIEIO- OopatopHOU
CKHE ME- | BaHHS — ITOTJIONICHUE U3TyUYCHUS, PaGOTHI
TOJABI UC- | UCITyCKaHUE, pacCeUBaHUE, OT- (JIP),
CJIeIOBa- | paXeHUE, MPEIIOMIICHHE H JIPY-
Tectuposa-

HHL. rue. «Pu3ndecKue MCTOJBbI UC-




D7ek-
TPOHHAs
CIIEKTPO-
CKOIIHs
CIIOKHBIX
MOJICKY/I.

CIICIOBAHMSI» - HHTETPATUBHAS
yueOHas aucuurinHa. KpaTtkas
UCTOPUS Pa3BUTUS METOOB,
Knaccudukanms ¢puznueckux
METOJIOB 110 XapaKTepy B3auMO-
NEHCTBHS BEIIEeCTBA C U3ITYYCHH-
eM. OOmiye NpUHIUIIBI UCTIOJb-
30BaHUA PA3IMYHBIX METOJIOB.
CriekTpanbHble U HECTIEKTPaJlb-
Hble MeToibl. [ToHsTHE criekTpa.
Pa3nnune Bo3MoxHOCTEN METO-
JIOB B PEIICHUHU UCCIIEIOBATEIb-
ckux 3anad. [Ipsmast u oGpaTHast
3a/1a4i.

XapaKTepUCTUKHU HIIEKTPOHHBIX
CIIEKTPOB- SHEPIUsl IePexo/a,
WHTCHCUBHOCTB, IIUpUHA U Hop-
Ma IoJ1ockl nornouenus. [IpaBu-
na orbopa. OOBSCHEHHE CIICK-
TPOB CJIOXKHBIX MoJeKy1. C mo-
surn Metoga MO JIKAO. O6-
M€ TPUHIUITE METO/1a; KJIACCH-
¢dukanus MO 1o cuMMeTpuH, 1o
XapaxkTepy CBSA3BIBAHHS aTOMOB.
Teopernueckuii pacy€T CeKTpa.
Cuna ociuiatopa. OTHeceHHe
ANEKTPOHHBIX MEePeX0oA0B. THIIBI
AIIEKTPOHHBIX MTEPEXOJIOB B CIIEK-
Tpax OpraHUYECKUX MOJIEKYIL.
XpoModopsl U aykcoxpomsbl. O6-
30p CHEKTPOB pa3IMYHBIX KJlac-
coB coeuHeHnl. OObscHEHUE
CIIEKTPOB KOMIUIEKCHBIX CO- €/11-
HEHHH C MTO3ULIUNA TEOPUU KPH-
ctamaeckoro noist /TKIT/. Oc-
HoBHbIe nosioxenus: TKIL. Jlei-
CTBHE JINTaHJIOB HA SHEpreTHYe-
ckue coctostHus 3d- opOuTanei.
CrieKTpOXUMHUYECKUH psifl TUTaH-
10B. O030p CIEKTPOB KOMILIEKC-
HBIX coeluHeHn 3d — MeTaoB.
CpaBHeHHE TEOPHIl KpUCTaTIINYE-
ckoro nosst 1 MO JIKAO.

HHE (T),
KOJIJIOKBH-
ym (K),
pyOexHBIN

KOHTPOJIb
(PK).

Koneba-
TeNbHAas
CIIEKTPO-
CKOITHS

WudpakpacHast crieKTpoCcKOnus
nornomenus. Konebanue rapmo-
HUYECKOTO OCIMIIISITOpA C MO3HU-
MU KJIACCUYECKON MEXaHUKU.
BbI BOJI YPABHEHMsI TOTEHI[UAJIb-
HOW KPUBOH, YaCTOTHI KOJIeOaHHSI.
Cunosas nocrosHHas cBa3u. Pe-
3yJbTaT KBAHTOBO-
MEXaHUYECKOT0 PaCCMOTPEHHUSL:

I1K-3

3amura na-
6oparopHO
paboThI
(JIP),
Tectuposa-
HHUE (T),
KOJUUTOKBU-
yMm (K),




ypaBHEHUE CTAIMOHAPHBIX CO-
CTOSIHUI; Koje0aTeIbHOe KBaH-
TOBOE YKCIIO; MPAaBWIIO 0TOOPA
MpeIoiaraeMblil CIIEKTp rapMo-
HHUYECKOT0 OCHMIUIATOpA. YYET
aHrapMOHUYHOCTHU KOJieOaHUi.
Kpusas Mop3ze. OcHOBHBIE KOJIE-
OaTesIbHBIC TIEPEXOIbl U 00epTO-
Ha, UX UHTEHCUBHOCTH U SHEP-
run. Pacu€t noctostHHOM aHTap-
MOHUYHOCTH. «['opsune» mono-
cbl. Kone6anuss MHOroaTOMHOM
Monekyibl. Kimaccudukarms
HOpPMaJIbHBIX KOJICOaHUIA O
dbopme 1 cummeTpun. XapakTe-
PUCTHYHOCTH KoJiebanuit. OT-
KJIOHEHHE OT XapaKTePUCTUIHO-
CTH TI0 YaCTOTE - ME€pa U3MEHE-
HUS CBOMCTB JaHHOW TPYyTIIbI
aToMoB. [IpUYuHBI YCI0KHEHUS
skcriepuMenTanbHbeix K- criek-
TPOB — BIMSIHUE (PU3HUECKOTO
COCTOSIHUS 00pas3iia, pacTBOPHUTE-
11, monumopdusma. Buytpu- u
MEKMOJIEKYJISIPHBIX B3aUMOJEH-
CTBUM, PE30HAHCHOTO B3aNMO-
JIEVCTBHUSA KOIeOaHuIi; H30TOIIO-
3amenenue. [[puHuunuanbHas
cxema UK — ciektpodoTomerpa.
[Tpurorosnenue obpasmos, Nu-
TeprpeTamus CueKTpoB. JanbHss
u omkasist UK-o6mmactu B XuMu-
YECKUX uccienoBanusax. Cnek-
TPOCKOTHSI KOMOWHAIIMOHHOTO
pacceuBanus cBera. Cxema mpo-
ucxoxnaenus crexktpos KPC.
CToKCOBbBI€, aHTUCTOKCOBBIE,
peneeBckue nuHu. [IpaBumna ot-
6opa. [IpaBuiio anbTepHATUBHOTO
3anpera. CTeneHp Jenonsi- pusa-
uuu auHuu B criektpe KPC, eé
3aBUCUMOCThH OT CHMMETPHUH MO-
nexynbl u konebanus. UK — u
KPC — cnektpockonusi — B3auMHO
JOTIOJTHSIOIINE METObI UCCIE0-
BaHMS CTPOEHUS MOJIEKYJL.

pyOexHBIN
KOHTPOJIb
(PK).

Bpama-
TeIbHas
CIIEKTpPO-
CKOITHS

VYcnoBust npuMeHEHUs MUKPO-
BOJIHOBOM CEKTpOcKomuu. Mo-
JieJb KECTKOro poratopa. Mo-
MEHT UHEPIMHU. Y paBHEHHE dHEP-
TUU BpallaTeJIbHOTO YPOBHSI.
BpamiarenbHoe KBaHTOBOE YHCIIO.

I1K-3

3amuTa Ja-
OopaTopHOU
paboTsl
(JIP),
Tectuposa-




Habop sHepreTndeckux cocTosi- HUE (T),
Huii. [IpaBuna or6opa. Bpama- KOJLIOKBH-
TeJbHasl IOCTOsAHHAsA. Bup Bpa- ym (K),
LIATENBHOTO CIEKTPa ABYXAaTOM- pyGeKHELH
HOM MoJIeKyJibl. HesxecTkuit po-
tatop. [locrosiHHas LIeHTpOOEK- KOHTpOIL
HOTI'O PAcTsKEHUS, €€ CBSA3b C CH- (PK).
JIOBOM MOCTOSIHHOM CcBA3U. Bpa-
1IaTEeIbHBIE CIIEKTPHI MHOTO-
aTOMHBIX MOJIEKYJI. JInHEHbIE
MOJIEKYJIbl. MoJieKyIibl Tuna cge-
PUYECKOT0, CAMMETPUYHOTO,
ACMMMETPUYHOTO BOJIUKa. Pacuer
SHEPreTUYECKUX COCTOSTHUI
CUMMETpPUYHOro Bomuka. [Tons-
tue dddekra [llTapka.
Kouneba- [TapamienpHbIE U IEPIICHIUKY- I1K-3 3amuTa Ja-
TeIbHO- JSIpHBIE KOJIEOaHHsI MHOT0AaTOM- 6OpaTOpPHOI
Bpalla- HbIX MoJieky1. KonebaTenbHo- paBOTHI
TebHasI BpallaTeabHble YPOBHH, UX SHEP- (JIP),
CHEKTpO- | reruyeckas auarpamma. [Ipasuiia
CKOIUS. orbopa. Ctpykrypa P, Q, R- Bet- Tectupora-
BEil B CIICKTPAX MOJICKYJI Pa3iny- HHC (T),
HOM CUMMETpPHH. KOJUTOKBU-
ym (K),
pPyOEKHBIN
KOHTPOJIb
(PK).
Pedpaxk- [Tonsitue nokasarens npenomie- | [1K-3 3amuTa Ja-
ToMeTpusi | Hus cBeTa. OTHOCUTENbHBIN, a0- O6opatopHOU
COJIFOTHBIH [MOKa3aTesb MPeIoM- paBoTHI
JieHus. 3aBUCUMOCTD OT IIOTHO- (JIP),
CTH, MOJIIPU3YEMOCTH MOJIEKYJIbI,
OT TeMIIepaTypbl, AaBJICHUS, CO- Tectuposa-
CTaBa PacTBOPOB, JUTMHBI BOJTHBI HHC (T),
cBeTa. OTHOCHUTEIIbHAS, CPEAHSIS, KOJUIOKBH-
yaenbHas aucnepcus. [IpuHnm- ym (K),
MUanbHas cxema pedpaKkToMerpa PYOCKHBIIT
Ttura A6Ge. Y aenbHast u© MOJISIp- KOHTPOITh
Has pedpakuuu. ['pynmossie, (PK)
CBSI3€BbIE, aTOMHBIE PePpPaKIINH, '
CTPYKTYPHBIE HHKPEMEHTHI. BbI-
yucJeHne pedpakiuu mo aaau-
TUBHOM cxeMe. DK3anbTalus MO-
nekynsipHoi pedpakiuu. Onpe-
JIeJIEHUE CTPYKTYpPbl OpraHuye-
CKHX CO- €IUHEHUII 110 MOJIeKY-
JSIPHOM pepakiiuy U AUCTEPCUH.
Brruncnenue pedpakiuu pactBo-
PEHHOTO BEILIECTBA.
Cnektpo- | MeToa 3J€eKTpOHHOTO Mapamar- [1K-3 3amuTa Ja-




CKOIUSI B | HUTHOTO pe3oHaHca CIIMHOBBINA U OopatopHOU
paaMova- | MarHUTHBIA MOMEHTBHI 3JICKTPOHA. paGoTHI
cToT- HOU | DddexT 3eemana st HeCmapeH- (JIP),
0o0JacTu. | HOTO 3JEKTPOHA. DJIEeMEHTapHbII T )
MarHuTHbIN pe3oHaHc. OCHOBHOE eetHposd
ypaBuenue DI1IP, npaBuia otoopa Hye (T,
Y YCIIOBHUS TIOJTyYCHHUS CTICKTPOB KOJLIOKBH-
OIIP. [TapameTpsl CIEKTPOB ym (K),
OIIP. CBepXTOHKOE B3aUMO/IEH- pPyOCKHBIN
CTBHUE U €r0 MPOSBIICHUE B CIICK- KOHTPOJIb
tpe DIIP. [Ipunoxenue merona (PK).
OIIP B xumuu. Mnenrudukamnms
U Ollpe/ieNieHUue KOHLIEHTpaluU
MapaMarHUTHBIX MOJIEKYJ, H3Y-
YEHUE MEXaHU3Ma U KUHETUKH
XUMHUYECKUX peakuuii. Metoz
SJIEPHOI'O0 MarHUTHOTO PE30HaH-
ca. dusnyeckue OCHOBBI METOA.
YcnoBue sAepHOr0O MAarHUTHOTO
pe3oHaHca. XMMUYECKUN CABUT U
CIUH-CIIMHOBOE B3aUMO/ICHCTBUE
snep. Ananus cuektpoB AMP.
[IpoTOHHBIN MArHUTHBIN pe30-
HAHC U €ro MpUMEHEHNE B opra-
HUYECKOM XUMHH, TOCTOMHCTBA U
Henpocratku Meroaa. AMP npy-
TMX MarHUTHBIX saep. biaok-
cxema crnekrpomerpa AMP.
Merton Dddext Meccbayapa. Jomnme- [1K-3 3amuTa Ja-
AJIEPHOTO | POBCKOE YIIMPEHUE JIMHUH U 6opaTOpHOI
ramma- sHeprus otaauu. [lomyuenue paBOTHI
pE30HAaH- | raMMa-pe30HaHCHBIX CIIEKTPOB. (JIP),
ca. Bo3MoxHOCTH TPUMEHEHNS raM-
Ma-pe30HAaHCHOW CIIEKTPOCKOIINN Tecruposa-
B XMMHUH. HHAC (T),
KOJUIOKBH-
ym (K),
pyOexHBIN
KOHTPOJIb
(PK).
Macc- dusnueckye OCHOBEI METOJIA. I1K-3 3amura na-
crnektpo- | [IpuHnMnuanbHas cxema Macc- 6OpaTOpHOI
MeTpus criekTpoMeTpa. Metozsl HoHM3a- paBoTHI
uuu. TUIbI HOHOB B Macc- (JIP),
CIEKTpax, pa3/ieJIeHHe U Peru-
cTpanus noHoB. MlonHnas o6nacthb Tectuposa-
1 pasperarolas CrocoOHOCTh HHUC (T),
MacC-CIEKTPpOMETpa, IIPUMEHE- KOJUIOKBM-
Hue Meroaa. nentudukamms ym (K),
BetecTB. [Ipobnemsl pacumd- PyOeXKHBIIT

poBKkH criekTpoB. Koppemnsuus

KOHTPOJIb




MEXy MOJIEKYISIPHOU CTPYKTY-
po# u Macc-ciektpamu. M3mepe-
HUE MTOTEHIMATIOB MOSBICHUS
MOHOB U OTIpefiesIeHus MOTEeHIna-
JIOB MOHU3ALIUU U SHEPTUH Pa3-
pbiBa cBsizeil. KonnuecTBeHHbIN
aHanu3, npumeHeHue SBM.

(PK).

Cnekrtpo- | Cxema BO3HUKHOBEHHS (HOTO-
CKOIUSI B | BJIEKTPOHHOU SMUCCHUU B PE3YJIIb-
obrnactu TaTe MOIJIOMICHUS] BAKYYMHOTO

peHTre- yIbTpaduoeTa Ui PEHTTCHOB-
HOBCKOT'O | CKOT'O M3JIyY€HHUs B U30JIMPOBAH-
n3JIy4e- HOM MOJIEKYJIE B TBEPJOM TeJIe.
HUSL. P®nA u oxe-cieKTpoCKomus.

[IpaBumna or6opa. Bozmoxxnoctn
VOOC, POSC u POaA. Konnue-
CTBCHHBIM AJICMEHTHBIM aHaIU3.
Xumnueckuil casur B ®OC u
YCTaHOBJICHUE CTPYKTYPhI MOJIE-
KyJa. OcoOeHHOCTH SKCIIepUMEH-
Ta. JIOCTOMHCTBA M HEJIOCTaTKH
METO/A.

I1K-3

3amura na-
OopaTopHOH
paboThl
(JIP),
Tectuposa-
HUE (),
KOJIJIOKBH-
ym (K),
pyOEeKHBIT
KOHTPOJIb
(PK).

Ha u3yuenue kypca orBogutcs 108 wacos (3 3.e.), U3 HUX KOHTakTHas pabora 70 yacoB, B TOM YHCIIE
JeKIMOHHBIX -30 yacoB, npakTHueckux(ceMuHapckux) 40 gacoB, camoctosiTenbHas padorta cryneHTa 11
4acoB, 3aBeplaeTcs sKk3aMeHamu (27 yaca).

Tabauya 2. O0mas Tpy10EMKOCTh JUCITUTUTMHBI COCTaBseT3 3a4éTHbIe equHullb (108 yaca)

Bun pabotsl prngizlgocn,
Oo0mas Tpya0éMKoOCTh (B 4acax) 108
Konmaxkmnasa paboma (8 uacax) 70
Jleximonnsble 3ausaTHs (JI) 30
[IpaxTnueckue 3anstus (I13) 40
Camocmoamensnvie padbomol (6 uacax) 11
KonTtponsHas padora (K) 27
Bua npomexkyTouHO# aTTeCTALMH JK3aMeH
Tabauya 3. JIeKIIMOHHBIE 3aHIATHS
Ne Ha3BaHnue jJeKnmuu
1. Brenenue B pusndeckre MeTOAbl UCCIICIOBAHMS. DICKTPOHHAS CIIEKTPO-
CKOTIHSI CIIO’KHBIX MOJICKYJT




KonebarenbHas CIEKTPOCKOIHS

BpaH.[aTCJ'IBHaﬂ CIICKTPOCKOITNA

KO.He6aTeJIBHO-BpaH.[aTCHBHaSI CIICKTPOCKOITH .

Pedpakromerpus

CrieKkTpoCKOMus B paarovacToT- HOM 00acTu.

MeTOI[ AACPHOI0 raMMa-pE30HaHcCa.

Macc-cnekrpomeTrpus

A R IS Al Pl Pl

CriekTpocKomnus B 00JIaCTH PEHTT€HOBCKOTO U3ITYUYCHHUS.

Tabauya 4. IlpakTrdecKue 3aHITHS

No
/11

Tema

BBGI{GHI/IG B (1)I/I3I/I‘-ICCKI/IC MCETOJABI UCCJICAOBAHNA. BHCKTpOHHaﬂ CIICKTPOCKOIIUA
CJIOKHBIX MOJICKYJI

KonebarenapHas CHEKTPOCKOIHS

BpamarenpHas CIEKTPOCKOIIHS

KOJ'IC6aTeJ'IBHO-BpaIJ_IaTeJ'IBHaH CIICKTPOCKOIIHS.

Pedpakromerpus

CHCKTpOCKOHI/IH B paano4acToT- HOH 00J1acTH.

Meron siiepHOro raMmma-pe30HaHca.

Macc-crekTpomMeTpust

O [0 [Q|N || [W[(N

CHGKTpOCKOHI/IH B o0J1acTu PEHTICHOBCKOI'O U3JIYYCHMU.

Tabauya 5. CamocTOSITENbHOE U3YyUEHHE PA3IEIOB AUCIIUILITUHBI

No
/o

Tema

CrexTpasibHbIE U HECTIeKTpaibHbIe MeTOIbI. [loHaTHEe criekTpa. Pa3nudue
BO3MOKHOCTEH METOJ/IOB B PELIEHUU UCCIIEI0BATENbCKUX 3aAa4. [Ipsmas
1 oOpaTHas 3a/1auu.

OcHoBuble nonoxxenust TKII. JleiicTBue nUranioB Ha YHEPreTUYECKUE
cocrostHus 3d- opOutaneit. CriekTpoxuMudeckuil psa auranio. O630p
CHEKTPOB KOMIUIEKCHBIX coenHeHuii 3d — metamioB. CpaBHEHHE TeOpUit
Kpuctaynue- ckoro noist 1 MO JIKAO.

[TpurotoBnenue oopasnos, MaTepnperanus cnekTpoB. JlanbHss u OIuxK-
Hsast UK-065acti B XUMHUYECKUX UcCienoBaHusIX. CIIEKTPOCKOIHS KOM-
OMHAIIMOHHOTO paccenBaHus cBeTa. Cxema MPOUCXOKICHHS CIIEKTPOB
KPC. CtokcoBsie, aHTHCTOKCOBBIE, pelieeBckue TuHUM. [IpaBuia otoopa.
[IpaBuno anerepHaTuBHOrO 3anpera. CTeneHp AeNos- pu3aluy JUHUU B
cnektpe KPC, e€ 3aBUCUMOCTh OT CHMMETPUH MOJIEKYJIBI M KOJIEOaHMUS.
UK — u KPC — cnektpockonusi — B3aMMHO JOTOJHSIOIINE METOAbI UCCTIe-
JIOBAHMSI CTPOCHUS MOJIEKYIL.

BparmarenbHbie CIEKTPHl MHOTOATOMHBIX MOJIEKYII. JINHEHHbIE MOJIEKY-
761, Mostekyibl Tina chepruuecKoro, CAMMETPUIHOT0, ACHMMETPHYHOTO
BoJuka. Pacuer OHCPICTUYCCKUX COCTOSIHUM CUMMCTPUYHOTO BOJIYKaA.
[Tonstue a3 dexra [lTapka.

Crpyktypa P, Q, R- BeTBeil B cieKTpax MOJIEKYJI pa3InYHOW CUMMETPHUHU.

VY nenbHas U MoJsipHas pegpakuuu. ['pynmnossie, CBI3eBbIE, ATOMHBIE Pe-




(bpakuuu, CTpyKTypHbIe HHKPEMEHTHI. Bbruncienue pegpakuuu 1no aaim-
TUBHOM cxeMe. DK3aJbTallus MOJIEKYISIpHOU pedpakiun. OnpeaeieHne
CTPYKTYPBI OPraHMUYECKUX COEAMHEHHH M0 MOJIEKYJISIPHOM pedpakunu u
aucnepcuu. Berarcnenue pepakiyy pacTBOPEHHOTO BELECTBA.

6. Ananu3s ciektpoB SIMP. I[IpOTOHHBIN MarHUTHBIA PE30HAHC U €0 IIPHU-
MEHEHHUE B OPraHNYECKOW XMMHH, JOCTOMHCTBA U HEAOCTATKU METO/A.
SMP npyrux MarHuTHbIX siaep. biuok-cxema cnekrpomerpa SAMP.

7. Bo3moxHOCTH IpUMEHEHUs! TaMMa-PEe30HaHCHOM CIIEKTPOCKONHUU B XH-
MHUH.
8. Koppensauus Mexy MOJNEKyIIpHON CTPYKTYPOM U Macc-creKkTpamu. 13-

MepeHUE MOTEHI[MAIOB MOSBJICHUSI HOHOB U OMPEICICHUS TOTEHIIUAIOB
MOHM3ALUM ¥ SPHEPTUM pa3phiBa cBs3eil. KonnyecTBeHHBIN aHaIu3, Npu-
MeHenne DBM.

0. Bosmoxknoctu YOOC, POOC u POnA. KoinuecTBEHHbINH 3J1€MEHTHBIN
aHanu3. Xumuueckuit ciBur B ®IC 1 yCTaHOBJIEHHE CTPYKTYPhI MOJIE-
KyJ. OcCOOCHHOCTH dKcriepuMeHTa. JIOCTOMHCTBA M HEJIOCTATKH METO/Ia.

5. OneHOYHbIe MATEPHAJIBI VISl TEKYLIEr0 U Py0e:KHOr0 KOHTPOJIA
yCIIeBa€MOCTH M NMPOMEKYTOYHOM aTTeCTAMHU

KoHeuHbIMU pe3ysibTaTaMHi OCBOCHHUS MPOTPaMMbl TUCIMILIHHBI SBJSIFOTCS C(POPMUPOBaHHBIE KO-
THUTUBHBIC JCCKPUIITOPBI «3HATBY, «YMEThY, «BJIAJIETh», PACIUCAHHBIC MO OTACIBHBIM KOMITCTCHIIHSIM.
dopMHUPOBaHUE 3TUX JECKPUIITOPOB MPOUCXOJUT B TCUCHHE BCErO CEMECTpa IO dTalaM B paMKax pas-
JIMYHOTO BUJA 3aHATHH U CAaMOCTOSITENIbHOM pabOTHI.

B xoxe m3ydeHus MUCIUIUIMHBI IPEITyCMATPUBAIOTCS MEKYUiUll, PYyOescHblil KOHMPOib U npo-
MEHCYMOUHAA AMMmMeCmayus.

5.1 Ouyenounvie mamepuannvt 011 meKyu|e20 KOHMpOJis.

Lenv mexywezo konmposisi — OUEHKa pe3yJbTaToB pabOThl B CEMECTPE M 00ECIeueHHEe CBOCBPEMCH-
HOW OOpaTHOM CBSI3H, JJIsi KOPPEKIMK OOYYCHHUs, aKTUBU3AI[MH CAMOCTOSITEILHON PaboThl 00yYaro-
mierocsi. OOBEKTOM TEKYIIErO KOHTPOJIS SIBJISIFOTCS KOHKPETU3WPOBAHHBIC PE3yNIbTAThl O0yUeHUS
(yueOHbIe TOCTHXKEHUS) 110 AUCLUTIIIHE

Texywuii KoHmpob YCTIEBaeMOCTH O0OECIIeUMBACT OICHWBAHHE XOJla OCBOCHHS JUCITUTUTHHBI
«DPusnyeckre METOABI UCCIACIOBAHUS» M BKJIFOUACT: OTBETHI HA TEOPETHUYCCKHE BOMPOCH HA MpaKTHYe-
CKOM 3aHSTHH, PEIICHHE MPAKTHUYECKUX 3a/1a4 W BBIMOJHEHHE JJAOOPATOPHBIX PabOT, CaMOCTOSTEIHHOE
BBIMOJIHEHUE WHIMBUIYATbHBIX JOMAITHUX 33JaHUi (HApuMep, PEeIICHHE 3a/1a4) C OTUYETOM (3aIIUTOMH) B
yCTaHOBJICHHBIH cpoK. OIlCHKa KadecTBa MOATOTOBKM HAa OCHOBAHWHW BBHIMOJIHEHHBIX 3aJIaHUA BEIETCS
npernojiaBatesieM (C 0OCYXJIEHHUEM pe3yJbTaToOB), OA/UIbI HAYHUCISIFOTCS B 3aBHCUMOCTH OT CJIOKHOCTH
3aJIaHusI

5.1.1. Boripochl 1o TeMaM TUCUMILIMHBI «DU3HUYECKHE METOAbI UCCJIEIOBAHUS» (KOH-
Tpoaupyembie komnerenuun I1K-3).

1. Knaccudukanus pusnueckux METOAOB [0 XapaKTepy B3aUMOIEHCTBHUS BELIECTBA C U3JIyUECHUEM.
2. CHexTpajbHbIEe U HECIIEKTPAIbHBIE METO/Ibl. XapaKTEPUCTUKU AIEKTPOHHBIX CIIEKTPOB.

3. OObsiCHEHHE CIIEKTPOB CIIOKHBIX MOJIEKYJ ¢ mo3uiuu merona MO JIKAO.



10.
11.
12.
13.
14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

O6mue mpunIunbel Metoga MO. Knaccudukanuss MO mo cumMMmeTpun, IO XapaKTepy CBS3bIBAaHUS
aTOMOB.

Teopernuecknii pacd€r crieKkTpa. THIIBI JIEKTPOHHBIX IIEPEXOJ0B B CIEKTPAX OPTaHUYECKUX MO-
JIEKYJI.

WNudpakpacHas cnekrpockonus noriouieHus. Koaebanust MHOroaTOMHOM MOJIEKYJIBI.
Knaccugukarnus HopManbHbIX Kosebanuii no gopme u cummerpun. [IpudnHbI yCIOKHEHHUS KC-
nepumenTanbHbIX K- ciektpos. [lpunnunuanshas cxema UK — ciektpodoromerpa.
CrokcoBble, aHTUCTOKCOBBIE, pesieeBcKue JuHuK. [IpaBuna or6opa.

[TpaBwiio aJbTEpHATUBHOIO 3ampeTa. Y CIOBHsS NPUMEHEHUS MHUKPOBOJIHOBOM CHEKTPOCKOIIMH.
Mogenp &ECTKOro poraropa.

Habop snepreruueckux cocrostamii. [IpaBuma orbopa.

BpamarenapHble CIEKTPbI MHOTOATOMHBIX MOJIEKYJI. JIMHEHHbIE MOJIEKYIIBI.

Mosekysbl TUIIAa ChepruIecKOoro, CAMMETPUYHOIO, ACUMMETPHUYHOTO BOJTUKA.

Pacuer sHepreTHvecKuX COCTOSHUN CHMMETPUYHOTO Bordka. [lonsTue adgdexra [tapka.
[TapanienpHble U NEPIEHIUKYIISPHBIE KOJIeOaHUsI MHOTOATOMHBIX MOJIEKYJI.

KonebarenbHo- BpamatenabHble YpOBHM, MX JHeprermueckas auarpamma. llpaBmiia otbopa.
Crpyktypa P, Q, R- BeTBeil B cieKTpax MOJIEKYJI pa3INYHOW CUMMETPHUH.

[TonsiTe moka3zatenst npenomiieHus: cBeta. OTHOCUTENbHBIN, a0CONIOTHBIN MOKa3aTeb MPEeIoM-
JICHUS.

3aBUCHUMOCTb OT IUIOTHOCTH, MOJIAPU3YEMOCTH MOJIEKYJIBI, OT TEMIIEPATYPHI, AABJIECHUS, COCTaBa
pacTBOPOB, JUIMHBI BOJIHBI CBETA.

[TpunuunuanbHas cxema pedpakromerpa tTuna A0Oe. YaenbHas U MoJsipHas peppakuuu. ['pyn-
MOBBIE, CBSA3EBBIE, ATOMHBIE PEPPAKIINU, CTPYKTYPHbIE HHKPEMEHTBI.

Beruucnenue pedpakuun pacTBOPEHHOTO BellecTBa. MeTo[ 3JIEKTPOHHOIO MapaMarHUTHOTO pe-
30HAaHCA.

CnuHOBBIM 1 MarHUTHBIM MOMEHTHI 3JIeKTpoHa. D dexT 3eemaHna JJIsl HECTApEHHOTO AIEKTPOHA.
Merton s1epHOT0 MarHUTHOTO PE30HAHCA.

®uznyeckue 0CHOBBI MeToa. AHanu3 crekTpos SIMP.

IIpOTOHHBIN MAarHUTHBIA PE30HAHC U €TI0 NPUMEHEHHE B OPraHUYECKOW XMMHH, JOCTOMHCTBA U
HEJIOCTaTKH METOa.

DddexT Meccbayapa. JlonmiepoBcKkoe yIMpeHue TUHUN U DJHEPTUs OTIauH.

IIpuHnunuanpHas cxema Macc-ClieKTpomeTpa. MeTobpl HOHU3ALMH.

Kpurtepun ¢popmMupoBanusi olieHOK (OLleHUBAHMS) YCTHOI'O ONPoOca
YCTHBIN OnpoC SBISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB yu€Ta 3HaHWN 00ydaromierocs mo Juc-

nurnHe «dusndeckas Xxumus». PazBEpHYTHI OTBET CTyACHTA JMOJDKEH IPEACTaBIATh COOOW CBS3HOE,



JIOTMYECKHU I0CIIE0BATENbHOE COOOIIEHNE Ha 3a/laHHYI0 TeMy, IOKa3blBaTh €r0 yMEHUE NPHUMEHATh
olpeseeHusl.
B pesynomame ycmnozo onpoca 3snanus, 00yuanuiezoca O4eHueaiomcs no ciedyrueil wmkae:
4 6anna, CTaBUTCS, €CIM O0YUAIOIIHIACS:
1) moxHO M3NaraeT U3y4eHHBI MaTepual, NaéT MPaBUILHOE OMpeeIeHHOe (PU3UKO-
XUMUYECKHUX MOHATHH;
2) oOHapyXHMBaeT IOHMMAaHUE MaTepuaa, MOXXeT 000CHOBATh CBOM CYXKAEHUS, IPUMEHUTh 3Ha-
HUS Ha IPaKTUKE, IPUBECTU HEOOXOIUMBbIE IPUMEPHI HE TOJBKO 110 Y4eOHHUKY, HO M CAMOCTO-
ATEJIBHO COCTABJICHHBIE;
3) wu3naraet MaTrepual MOCIEI0BATEIBHO U IPABUIBHO C TOUKHU 3PEHMSI HOPM JIUTEPATypPHOTO
A3BIKA.
Om 2 00 3 6annoe, craButcCs, €ciii 00yJaroIUKcs Ta€T OTBET, YOBIETBOPSIIOIINI TEM ke TPeOOBaHUM,
qTo u /i O6ama «1», Ho mormyckaer 1-2 ommOKu, KOTOpBIE caM JKe UCTIPaBIIseT, U 1-2 Hegouéra B moce-
JI0BaTEJIbHOCTH U A3bIKOBOM O()OPMIIEHUHU U3J1araeMoro.
Om 1 00 2 Hannoe, craButcs, eciny o0yyaromuicss OOHapyKUBaeT 3HaHUE U IOHUMAaHHUE OCHOB-
HBIX ITOJIOKEHUM TaHHOM TeMBbl, HO:
1) wu3naraer MaTepuall HEMOJIHO U JONYCKAaeT HETOUHOCTH B ONpPEAEICHUN TIOHATHIA;
2) He yMeeT JOCTaTOYHO IIy0OKO U JOKa3aTeIbHO 00OCHOBATh CBOU CYKJIEHUS U IPUBECTU
CBOU TIPUMEPHI;
3) wW3maraeT Marepual HeTmoCIeI0BATEIEHO U IOMYCKAET OMUOKHU B S36IKOBOM O(DOPMIICHUU W3-
J1araeMoro.
0 b6annoe, craButcs, ecnu oOyyaromuicss OOHapyUBaeT He3HaAHUE OOJIbLIEH YaCTH COOTBETCTBY-
IOLIETo pa3/iena u3y4aeMoro Marepuania, J0nycKkaeT OoMOKY B (OPMYIHPOBKE.
bannsl «4 », «3», «2» MOTYT CTaBUTbCS HE TOJIBKO 32 €JMHOBPEMEHHBIN OTBET, HO U 3a paccpesio-
TOUYEHHBIN BO BPEMEHH, T.€. 32 CYMMY OTBETOB, JaHHBIX CTYIEHTOM Ha MPOTSKEHUH 3aHATUS

5.1.2. OueHoOYHbIe MATEPHUAJIbI JJIS MPAKTHYECKUX PadoT 00y4aroierocs_(muno-
evte 3adanus)( konmpoaupyemoie komnemenyuu IK-3)

—

BBenenue B ¢pusnueckre METOIbI UCCIEIOBAHUS.
DNeKTpOHHAs CIEKTPOCKOMUS CIIOKHBIX MOJICKY.
KonebaTenpHast CIEKTPOCKOTIHSI.

BpamarensHas cieKTpOCKOMHUSI.
KonebartenpHO-BpalaTeibHas CIEKTPOCKOIHSI.
Pedpaxkromerpus.

CriekTpocKomnust B paAM04acTOTHON 00JIacTH.

Merton siepHOro raMma-pe30HaHca.

o ® N kWD

Macc-cneKTpoMeTpus.
10. CnexTpockomnus B 00JIaCTH PEHTIT€HOBCKOTO U3Ty4YEHUSI.

Kpumepuu oyenku evinonnenusn 1a60pamopHuix pabom:
( 4 6anna) ctaBuTCS, €CIIM BHINOJIHEHA J1abopaTopHas padoTra, opopmiieHa B COOTBETCTBHHU C TPEeOOBaHMSA-
MH B pabodell TeTpaay, 3allMIIeHa U JaHbl IMPaBHIBHBIC OTBETHI HA JIOMOJIHUTENBHBIC BOIPOCH. OOydaromuiics



MPOSIBHII MHUIIMATHBY, TBOPYECKHN TOJXOJI IPU BBITOJHEHUH PabOTHI, CIIOCOOHOCTh K aHAIN3y M MaTeMaThde-
CKOi1 00pabOTKe MOITYYSHHBIX PE3yIbTAaTOB.

(oT 2 mo 36a150B) — eciM BBIIONIHEHA JlabopaTopHas padora, oopMmiieHa B COOTBETCTBUH C TPEOOBaHUSAMH B pa-
Oouell TeTpanu, IpH 3alIuTe paboThl M Ha JAOTOJHUTEIbHBIE BOIPOCH! JaHbl HEUCUEPITBIBAIOIINE MTPABUIBHBIC OT-
BETHI

(ot 1 mo 2 GamToB) — eciiv BEITIOJIHEHA J1TabopaTopHas pabora, opopmieHa B pabodeii TeTpaau He B COOTBETCTBUH
¢ TpeOOBaHHEM, B pacyeTax JOMYyIIEHbl OMINOKH, pH 3aluTe paboThl U HA JOMOJHUTENbHBIE BONPOCH! HE JaHBI
HEHCUYEPIBIBAIOIINE TIPABUIHHBIC OTBETHI

(1 Gamr) — ecu BBRITTOTHEHA JabopaTopHas paboTa, HO He ohopMIIeHa B pabodeii TeTpaau U HE 3alluIcHa

(0 Gamn) — ecnu He BbIMoMHeHa JTabopaTopHas paborta

5.1.2. OHeHO‘leIe MaTepHaJIbI AJIsd CaAMOCTOSITEJILHOM paﬁoTLI oﬁyqammerom
(TunoBsle 3anaun )( KoHTposupyeMble koMmrereHuu IK-3)
[lepeueHp TUIIOBBIX 33124 U CAMOCTOSITEIBHOM paboThl chOPMHUPOBAH B COOTBETCTBUU C TEMAaTH-
KOM IMPaKTUUECKUX 3aHATHH 1O AucuuIuIiHe «DU3NUecKre METO bl UCCIEJOBAHMSY.

1. XapaKTepuCTHKHU DIIEKTPOHHBIX CIIEKTPOB.

2. O6mue npunuunsl meroaa MO. Knaccuduxanus MO no cummerpun, 1o XapakTepy CBsI3bIBaHUS
aTOMOB.

3. Knaccudukanus HopMalbHBIX KojeOaHui 1o ¢opme u cumMmeTpud. IIpuunHbl ycnoKHEeHUs JKC-
nepumenTanbHbix K- ciektpos. [lpunnunuanshas cxema MK — cniekrpodoromerpa.

4. IlpaBuio anbTepHATHMBHOIO 3ampera. YCIOBHUS NPHUMEHEHUS MUKPOBOJHOBOM CHEKTPOCKOIUH.

Mogenp &ECTKOro porartopa.

Mosekyssl TUIIA ChepruIecKoro, CAMMETPUYHOTO, aCHMMETPUYHOTO BOJTUKA.

Crpykrypa P, Q, R- BeTBell B ciekTpax MOJIEKYJI Pa3IMuHON CUMMETPHH.

OTHOCUTENBHBIN, A0COTIOTHBIN MMOKA3aTENb MPETOMIICHHUS.

o N W

3aBHCHUMOCTh OT TUIOTHOCTH, TOJSIPU3YEMOCTH MOJIEKYJIBI, OT TEeMIIEPaTyphl, JaBJICHUS, COCTaBa
PacTBOPOB, JUIMHBI BOJIHBI CBETA.
9. Amnamus cnexkrtpos JMP.

10. lonmiepoBckoe yIIMpeHHe JIMHAWA U SHEPTHSI OTAA4H.

Kpumepuu ¢hopmupoeanua oyenok no 3a0anusam 0asa camoCmoameabHol padoomsl cmyoenma
(munoegvie 3a0auu):

«omauynoy ( 20a1710B) - 0OydarOLIUIiCS MOKa3al MIyOOKHE 3HAHHUS MaTepuaia Mo MOCTABICHHBIM
BOIIPOCAM, TPAMOTHO, JIOTHYHO €T0 M3JIaraeT, CTPYKTYPHPOBAT U JIe-TAIM3UPOBaTl HH(MOPMAIINIO, n30erast
MIPOCTOTO TIOBTOPEHUS MH(OPMAIIUU M3 TEKCTa, MH(GOpPMAIHS IMPEI-CTaBlIicHa B MepepadOTaHHOM BHJIC.
CB00OTHO HCTIONIB3YET HEOOXOAUMBIE (DOPMYITBI TIPU PEIICHUH 3a7ad;

«xopowtoy (0T 1 10 2 GayIIoB) - OOYUAIONTHIICS TBEPIO 3HACT MaTEPHaJl, TPAMOTHO €T0 U3JIaraer, He
JONYCKaeT CYIIECTBEHHBIX HETOUHOCTEH B MPOIIECCE PEUICHUS 3a/1ay;

«yoosnemeopumenvho» ( 10 1 6amna) - o0yJaroumiics IMeeT 3HaHUsI OCHOBHOT'O MaTepuaa 1o mo-
CTaBJICHHBIM BOIIPOCaM, HO HC YCBOUII Cro ):LeTaneﬁ, AOIMYCKACT OTACJIbHBIC HCTOUYHOCTH IMPU PCHICHUHA 3a-



Aad;
«Heyoosnemeopumenvro» (0 0aOB) — 00yYaIONIHMIACS JTOMYCKAeT TPyObIe OIMOKU B OTBETEC HA
MOCTAaBJICHHBIC BOITPOCHI U IIPpU PCHICHUHU 3aJ1a4d



5.2. Ouyenounvie mamepuanvt 0141 pyoesHcHO20 KOHMPOJIA. Pydescviii KoHmpos OCy-
IIECTBIISICTCS TIO OO0JIee MITM MEHEE CaMOCTOSITEIbHBIM pa3ziesiaM — y4eOHBIM MOIYJISIM Kypca U MPOBOIUT-
Csl 10 OKOHYAHHMH M3YyYEHUs] MaTepuajia MOJIYJIS B 3apaHee YCTaHOBJIEHHOE Bpems. PyOe:kHBIN KOHTPOIIb
IIPOBOJIUTCS C IIEIBIO OMPEICTICHHS KaueCTBA YCBOCHHS MaTepraia y4eOHOTro MOAYJIsl B ieJioM. B Tedenue
CCMCCTpa MMPOBOAUTCA mpu maKuxX KOHmMpOJ1bHblX MEPORPUAMUA NO zpad)uky.

B kauectBe popm pyOeKHOTr0 KOHTPOJISI MOKHO HCIIOJIB30BaTh TECTUPOBAaHUE (MMCHMEHHOE WIIN
KOMHBIOTepHOC), IMPOBEACHUEC KOJIIOKBHUYMAa WM KOHTPOJIbHBIX pa60T. Bremomnusembie pa6OTBI JOJI’)KHBI
XPaHUTHCS Ha Kadeape TEUSHUH y4eOHOTo Tojia U M0 TPeOOBAHUIO MPEAOCTABIIATLCS B YTPaBICHUE KOH-
TpoJisi kKauecTBa. Ha pyOekHbIE KOHTPOIBHBIE MEPOIPHUATHS PEKOMEHIYETCS BHIHOCHTh BECh ITPOTPaMM-
HBIM MaTepuai (Bce pas/iesbl) M0 JUCHUILIMHE.

5.2.1. OneHOYHBIC MATEPHAJIBI A KOHTPOJLHOH PA00OTHI:
( kouTponupyemsble komneTreHuuu IK-3)
1. KJ'IaCCI/I(bI/IKaI_II/IH (I)I/ISI/I‘IGCKI/IX METOAOB 110 XapaKTpr BSaHMOHeﬁCTBHH BCIICCTBA C HBHy‘leHI/IeM.

CrexTpanbHbI€ U HECTIEKTPATbHBIE METO/IBI.
XapaKkTepUCTUKU AJIEKTPOHHBIX CIIEKTPOB.
OObsicHeHHE CIIEKTPOB CIOXKHBIX MOJIEKY ¢ mo3unuu Mmeroaa MO JIKAO.

O6mue npuaIUIbL MeToga MO.

2

3

4

5

6. Knaccudukanus MO no cummeTpuu, o XapakTepy CBsA3bIBaHUS aTOMOB.

7. Teopernueckuil pacu€r CeKTpa.

8. Tumbl 2JIEKTPOHHBIX NEPEXOI0B B CIIEKTPAX OPraHUYECKUX MOJIEKYJI.

9. HudpakpacHas criekTpockonus nornoieHus. Konebanus MHOr0aTOMHOM MOJIEKYJIBI.

10. Knaccugukaiys HopMaibHbIX KoJeOaHUH 110 popMe U CUMMETPUH.

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

12. CTokcoBbI€, aHTUCTOKCOBBIE, penieeBckue TUHUU. [IpaBuiia oToopa.

13. IIpaBriio abTEPHATUBHOIO 3aIIpETA.

14. YcnoBus NpUMEHEHHS] MUKPOBOJIHOBOM CIIEKTPOCKOIINU.

15. Monens xécTkoro poraropa.

16. HaGop snepretnueckux coctosnuit. [Ipasuna otdopa.

17. BpamarenpHble CIEKTPbl MHOTOATOMHBIX MOJIEKYJ1. JINHENHbIE MOJIEKYJIBI.

18. Monekybl Tuma c(heprudecKoro, CHMMETPUYHOTO, ACHMMETPUYHOTO BOJTUKA.

19. Pacyer sHEpreTMU4ECKUX COCTOSIHUI CUMMETPUYHOTO BOJTYKA.

20. INTonsitue a¢ppexra HlTapka.

21. ITapannenbHble ¥ NEPIEHANKYISPHBIE KOJIEOAHNS MHOIOATOMHBIX MOJIEKYI.

22. KonebarenpHO- BpamaTeabHbIe YPOBHH, HX YHEPTeTUUYECKAs TUarpamMmma.

23. IlpaBuna orbopa.



24. Ctpyktypa P, Q, R- BeTBeli B cieKTpax MOJIEKYJI Pa3IMYHON CUMMETPHH.

25. IlonsiTre moka3aress IpeIOMJICHHS CBETa.

26. OTHOCHUTENLHBIN, a0CONFOTHBIN TTOKA3aTeNIb TPEIOMIICHUSI.

27. 3aBUCUMOCTD OT IJIOTHOCTH, MOJISIPU3YEMOCTH MOJIEKYJIbI, OT TEMIIEPaTyphl, AaBJICHUS, COCTaBa
PacTBOPOB, UTMHBI BOJIHBI CBETA.

28. IlpunnunuanbHas cxema pedpakromerpa tuna Adoe.

29. Y enbHas 1 MoJisipHasi pepaKiuu.

30. I'pynmnoBele, cBSI3€BbIe, aTOMHbIE pedpaKkuu, CTPYKTYPHbIE HHKPEMEHTHI.

31. Beruncnenue pedpakiiuu pacCTBOPEHHOTO BEIIECTBA.

32. Metop 37IeKTPOHHOTO TTapaMarHUTHOTO PE30HAHCA.

33. CnMHOBBIM U MarHUTHBII MOMEHTBI JIEKTPOHA.

34. DddexT 3eemana 15 HECTAPEHHOTO IEKTPOHA.

35. MeTon si1epHOTO MarHUTHOT'O PE30HAHCA.

36. ®uznyeckue 0CHOBBI MeTo1a. AHanu3 cuekTpos SAMP.

37. IIpOTOHHBI MAarHUTHBIA PE30HAHC U €r0 NPUMEHEHUE B OPraHMYECKON XMMHH, JOCTOMHCTBA U
HEJO0CTaTKU METO/a.

38. Dddext Meccbayapa.

39. JonmuiepoBCKOe YITUPEHUE TUHUM U SHEPTUSI OTIAuH.

40. [IppHIMOManbHas CXeMa Macc-CleKTpoMeTpa. MeToabl HOHU3alHH.

Kpumepuu ghopmuposanun ouenok no KOHmpoIbHbIM MOUKam (KOHMPOIbHbBIE PAOOMbl; KOIOKGUYM)

(7 GannoB) - craBUTCA 3a pabOTy, BBHIIOJIHEHHYIO MTOJHOCTBIO 0€3 OUIMOOK M HEI0UYEeTOB; 00yJaro-
HIMICST IEMOHCTPUPYET 3HaHHE TEOPETUUECKOT0 M MPAKTHYECKOTro MaTepralia 1o TeMe MpakTHYecKoi pabo-
Th1, pemeno 100% 3amay;

(oT 5 10 6 GanoB) — CTAaBUTCS 3a PAOOTY, BHITIOJHEHHYIO TIOJTHOCTBIO, HO TPY HAJIMYUU B HEHM HE
Oosee oHOM HETpyOO OIMMOKM M OJHOTO Hejodera, He Ooyiee Tpex HemoueToB. OOydaromuiicss 1EMOH-
CTPHpPYET 3HAHUE TEOPETUYECKOTO M MPAKTHYECKOTO MaTepHaia 1Mo TeMe MPaKTHIECKOH paboThI, JOMyCKast
HE3HAYUTENIbHbIE HETOYHOCTH IIPU pelIeHnH 3aj1a4, pemeHo 70% 3anay;

(4 6anna) — craBuTCA 3a paboTy, eciay OakajiaBp MPAaBHIILHO BBIMOJHUI HE MeHee 2/3 Bcel paboThl
WM JTOMYCTUJ He Oosiee 0HOI rpy0oil OMOKM M JBYX HE0YETOB, HE Oosee 0HOM rpy0oil n oaHOMN He-
rpy0oii ommbku, He 6osiee Tpex HErpyObIX OMIMOOK, OHON HerpyOoi. O0ydaromuiics 3aTpyIHseTcs ¢ mpa-
BUJILHOW OIIEHKOM MPEIOKEHHOM 33/1a4H, Ta€T HETIOIHBIN OTBET, pemeHo 55% 3amaq

(Menee 3 OamoB) — cTaBUTCS 3a pabOTy, €CIM YMCIIO OMIMOOK W HEIOUETOB MPEBBICHIIO HOPMY IS
OLICHKH 3 WJIM MPaBUIILHO BBHIMOJHEHO MeHee 2/3 Beell paboThl. OOyyaromuiics TaeT HEBEPHYIO OLIEHKY CUTYya-
1y, perieHo meHee 50 % 3anau.

5.2.2.0ueHounble MaTepuajbl: TUNOBbIe TeCTOBbIE 3aJaHUS MO JAUCIHHUIINHE

dusnueckasi XUMHUS_koumponupyemvie komnemenyuu_T1K-3):. TIonHblii 1epeueHs mecmo-

8bix 3a0anuii npeocmaenen_¢ IOHUC —http://open.kbsu.ru/moodle/course/view.php?id=3866)



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

Tecm — cucteMa CTaHIAPTU3MPOBAHHBIX 3a/laHUM, MO3BOJIAIONIAs ABTOMAaTU3UPOBATh MPOLEAYPY
MU3MEPEHUS YPOBHS 3HAHUN U YMEHM CTYCHTA.
Bbi0epuTe npaBuJIbLHBIH OTBET:
Tect 1. Mepoii nepexosia SHEPrUM 3a CUET XAa0TUUECKOTO CTOJIKHOBEHUS MOJIEKYJI SIBISETCS:
TEIUI0Ta
paborta
BHYTPEHHSS SHEPIUs
HOTEHIMATIbHAs SHEPI U
Kpumepuu ghopmuposanun oyenok no mecmogvim 3a0anuam:
( 3 Gaya) — mosryyaroT 00yJarouuecs ¢ MPaBUIbHBIM KOJHMYECTBOM OTBETOB Ha TECTOBBIE BOIPO-
cbl. Bemoaneno 100 % npeanokeHHbIX TECTOBBIX BOIIPOCOB;
(ot 2 1o 3 Gayna) — MoTy4yaroT 00yJaronIrecs ¢ MPaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC
Bonpocsl — 80 —99 % ot o0uiero oobema 3a/JaHHBIX TECTOBBIX BOIIPOCOB;
(ot 1 1o 2 6amna) — noay4aroT o0yyaroIuecs ¢ IPaBUIbHBIM KOJUYECTBOM OTBETOB Ha TECTOBbIE
Borpochkl — 60 —79% ot 0061Iero oo6bemMa 3aJaHHbIX TECTOBBIX BOIIPOCOB;
( mol 6amia) — nosydaroT o0y4aroIuecs MPaBUIbHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIE BO-
npockl — MeHee 40-59 % oT obmiero oobeMa 3a/IaHHBIX TECTOBBIX BOTIPOCOB.

5.2.3 OueHoYHbIe MATEPHUAJIbI JISl IPOMEKYTOYHOM aTTeCTALIUM.
I_IGJII)IO IMPOMECIKYTOYHBIX aTTeCTaIII/Iﬁ 110 AUCLUIIIINHE SABJIICTCA OLICHKA Ka4€CTBa OCBOCHUA
JUCHUITIIMHBI O6y‘laIOHII/IMI/IC$L
HpOMC)KYTOqHaSI arrecrauusd nNpcaHasHauCHa JJisd 00BEKTUBHOTO MOATBCPKACHUA U OUCHUBAHUA
AOCTUTHYTBIX pPE3YyJIbTATOB 06yquH;1 IMOCJIC 3aBCPUICHUA U3YUYCHUSA JUCHUIIIINHBI. OCYH.[CCTBHHGTCH B
KOHIEC CEMCCTpa U NPCACTABIIACT coOoi HTOTOBYIO OLICHKY 3HAHUU 110 JUCHUITIIIMHE «Duznueckre MeTo-
AbI UCCIICAOBAHU» B BUAC ITPOBCACHUA DK3aMCHA.
[TpomesxyTouHas arTecTanus MOXeT IPOBOIUTHCS B YCTHOU, MMCbMEHHOM Gopme, U B hopMme Te-
ctupoBaHusi. Ha mpoMexxyTouHyto aTTectanuo otBoautes A0 30 6amios.

Bomnpocel, BbIHOCHMBIE Ha 3Kk3aMeH (KOHTposnpyemble kommnereHuu [TK-3)
1. DNeKTpOH-3IEeKTPOHHOE B3aMMOAECHCTBIE U TOHKAs CTPYKTypa criekrpos D[P

KadecTBeHHBIN U KOJMYECTBEHHBIN aHAIN3 ¢ TOMOLIBI0 MeTo0B MK-criekTpockonuu
DIIEKTPOH-SAAEPHOE B3aUMOJIEUCTBUE U CBEPXTOHKAS CTPyKTypa cuekTpos DIIP

TexHuka 1 METOIMKA HK-CHCKTpOCKOHI/II/I

2

3

4

5. Teopernueckue OCHOBBI U CyIIHOCTHh MeTona JIIP

6. OOmas xapakTepucTrKa (GU3NIECKUX METOIOB UCCIEAOBAHUS B XUMUHU

7. CHuH-CIMHOBOE B3aMMOJEHCTBHE U MYJIbTUIUIETHOCTD CIIEKTpOB SIMP

8. I'pymnmoBbie U XapaKTePUCTUUECKUE YaCTOTHI B KOJIEOATEIbHOMN CIIEKTPOCKOTIHH
9. Xumunueckuii caBur curanoB AMP

10. XapakTepuctuueckoe BpeMsi PU3MIECKHUX METOI0B HCCIICIOBAHUS B XUMUH

11. MarauTHbIA MOMEHT SiZIpa U €r0 B3aUMOJICMCTBUE C MAarHUTHBIM MOJIEM

12. Texnuka cnekrpockonuu KP

13. Xumuueckuii cABUT B OTOIIEKTPOHHOM CHEKTPOCKOITUU



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.

MeToapl HOHM3AUHN B MACC-CIIEKTPOMETPHUH

Cxema BO3HUKHOBEHHSI (POTOIIEKTPOHHON SMUCCUU PEHTTCHOBCKOTO MOTJIOLICHHUS, (DIF0OpPECIICH-
LIUH U 07KE-2JIEKTPOHOB

HNuTencuBHOCTH M mpaBmiia otéopa B KP-criekTpockomnuu

[TpaBuna oT6opa U UHTEHCUBHOCTD I1EPEXOJIOB B ANEKTPOHHON Y D-CHIEeKT-pOCKONUHU

OO01yre npeacTaBlIeHNs 0 CHMMETPUHU MOJIEKYJT

Homenkiiatypa u CHMBOJIMKA 3JIEKTPOHHBIX COCTOSIHHUI

KounebarenbHble sHEpreTndyeckre GopmMbl MOJIEKYJIbl BObI

Mertons! 3nekTpoHHON Y ®-criekTpockonuu. OO1as XapakTepucTuKa CBOMCTB 3JEKTPOHHBIX CO-
CTOSIHUM

HNuTencuBHOCTh U nipaBuiio otdbopa B UK-criekrpockonuu

BriBoawl u3 conocrasnenuss UK u KP-criektpon

JluHamnueckue Macc-ClieKTPOMETPEI

@®opMbl HOPMAJIBHBIX KOJIE€0AHUI MPOCTEMIINX MHOIOATOMHBIX MOJIEKYJI: JTUHEHHON M HEeIUHEN-
HOM TpexaToOMHON MoJIeKyJbl XY?2

ITponeccsl MOHU3ALUK U TUIIBI HOHOB B MacC-CIIEKTPOMETPUN

KauecTBeHHBIE IPEACTABICHNS O CAMMETPUHU MOJIEKYJI

Nonnzanus aToMOB U MOJIEKYJT

Omnpenenenne TOUeYHON TPYNIbI CHMMETPUHI

AmnmnapaTypa abcopOIIMOHHON CIIEKTPOCKOINH

Knaccuueckas 3aaua o Kosie6aHUsAX MHOTOATOMHOW MOJIEKYJIBI

TexHuka 1 MeToIMKa (POTOIIEKTPOHHOM CIIEKTPOCKOIINU

CrniekTpbl KOMOMHAIIMOHHOTO paccesiHUs CBETa

VYcnoBue AepHO-MarHUTHOTO PE30HAHCa

Teopernueckre OCHOBBI KOJe0aTeTbHON CIIEKTPOCKOIHH

Peanuzanus ycnoBuil sA€pHO-MarHUTHOTO Pe30HaHCa

[IpuHIUIIBI pa3aesieHnst HOHOB B MacC-CIIEKTPOMETPUU

OKpaHUPOBAHUE SAJEP VIEKTPOHAMHU

Merozabl HOHU3ALMH B MaCC-CIIEKTPOMETPUHU

[Tono)keHre pe30HaHCHOTO CUTHaNa U g-(haKkTop

XapaKkTepUCTUKU MacC-CIIEKTPOMETPOB

TexHuka u MeToanka cnekrpockonuu 1P

Kpumepuu ¢hopmuposanus oyenox no npomexcymounoit ammecmayuu:
«omauunoy» (30 OanIoB) — MOMy4alOT 00yYaroIUecs, KOTOpble CBOOOHO OPUEHTUPYIOTCS B Ma-



Tepuase W oTBevaroT 0e3 3aTpyaHeHuid. OOydaronuiics crmocoOeH K BBIMOJHEHUIO CIOXKHBIX 3a7aHuM,
MOCTAaHOBKeE IIeJIel U BhIOOpe MmyTel ux peanuzanuu. Pabora BeImonHeHa MOTHOCTHIO 0e3 omuboK, pere-
Ho 100% 3anau;

«xopowoy (25 Ganna) — Moay4a0T 00ydaromuecs, KOTOpble OTHOCHTEIBHO TOJTHO OPUEHTUPYIOT-
csl B MaTepualie, OTBEYAIOT 0e3 3aTpyJHEHUH, JOMYCKAIOT HE3HAUYNTEIbHOE KOJIMYECTBO OmMO0OK. O0y-
YAOIIUICS CITIOCOOCH K BBIMOJIHEHUIO CIIOXKHBIX 3a/laHui. PaboTa BBITIOJIHEHA TIOJTHOCTHIO, HO HMEIOTCS
He OoJiee 0JJHON HerpyOoi OmMOKK U OJTHOTO HEeJIo4YeTa, He OoJiee TpeX Helo4eToB. JlomyckaroTes He3Ha-
YUTENbHbIE HETOYHOCTHU MIPH pelleHuu 3aaa4, pemeHo 70% 3anay;

«yooenemeopumenvho» (20 6aIIIOB) — MOJYYAIOT O0YYAIOIIUECs, Y KOTOPhIX HEJOCTATOYHO BbI-
COK YpOBEHb BIJIQZICHUsI MaTepHuajoM. B mporecce oTBeTa Ha HK3aMeHE JOMyCKAOTCS OUIMOKH U 3aTPy-
HEHUs MPU H3JIOKCHHH MaTtepuana. OOydaromuiics MpaBUJILHO BBIIOJHII HE MeHee 2/3 Bcel paboThl
WJIH JIOMYCTHIT HE 0oJiee OJTHOM rpy0oii OMOKH U IBYX HEJO0YETOB, HE O0JIee OHOM Tpy0Ooit U OTHOI He-
rpy0oii ommOKu, HE OoJiee Tpex HerpyObIX OMMOOK, OAHON Herpy0Ooil. OO0yJaromuiics 3aTpyaHsIeTCs C
MIPABUIILHOM OICHKOMW TPEIJIOKCHHOM 3a/1auH, 1aeT HETIOJIHBIA OTBET, pemeHo 55% 3anay;

«Heyoosnemeopumensnoy (Menee 20 6aJUIOB) — MOMYyYalOT 00yYarOIIUECs, KOTOPBIE OMYCKAIOT
3HAaYMTENbHBIC OMUOKKH. OOy4Yaronuiics UMEET JIMIIb Ha4ajdbHYIO CTCIICHb OPUEHTAIMU B MaTepuaie. B
paboTe YKciI0 OMMUOOK U HEIOUETOB MPEBBICHIIO HOPMY JUIsl OIICHKH 3 HMJIU MPaBUJIBHO BBITOJHEHO MCHEE
2/3 Bceit pabotel. OOydaromuiics JaeT HEBEPHYIO OIICHKY CUTyaru, pemeHo meHee 50% 3amau.

6. MeToauueckue MaTepualbl, onpeac/jasiromue nmpouecaypbsl OHCHUNBAHUA

3HAHUN, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATeJIbHOCTH
MakcumanbHas cymma (100 6amioB), Habupaemasi CTy/IEHTOM IO AMCLMIIIMHE BKIIIOYAET JIBE CO-

CTaBJISIOIINE:

— nepeas cocmasnAwas — OlEHKa PeryIsipHOCTH, CBOEBPEMEHHOCTH U KaueCTBa BHITIOJHEHUS
CTYJICHTOM y4eOHOW paboThl MO M3YUYEHHWIO JAWCIMILIMHBI B TEUCHHE MEPHOJA H3yUCHUS IUCIIATLIMHBI
(cemecTpa, WM HECKOJIBKUX ceMecTpoB) (cymma — He Oosiee 70 GaimoB). bamibl, xapakTtepusyrolue
yCIEeBaeMOCTh CTYJIEHTa MO TUCIUILUINHE, HAOUPAIOTCS UM B TEUEHUE BCErO Meproja o0yueHus 3a u3yue-
HUE OTJENBHBIX TEM U BBIITOJIHEHUE OTJCIBHBIX BUIOB paboT.

— emopas cocmaeiaouas — OLIEHKAa 3HaHUW CTY/EHTA MO pe3ysibTaTaM MPOMEKYTOYHOW aTTe-
ctauuu (He 6onee 30 —0anoB).

KputepueMm o1ieHkH ypoBHS c(HOPMUPOBAHHOCTH KOMIETEHIIMN B paMKaxX y4eOHOUW TUCITUTUIMHBI
«Du3nYecKre METOIbI UCCIICIOBAHUS  SBIISIOTCS DK3aMEH.

OO0muii 6amn TeKymero u pyoOeKHOTO KOHTPOJS CKIIAJBIBACTCS M3 CIEAYIOIIUX COCTABISIONINX
MIPUIIOKEHNUE 2.

Ienvto npomesrsccymounvix ammecmayuii N0 JUCUUIUIMHE SIBISETCS OLIEHKA Ka4eCTBA OCBOCHHUS
JTUCITUTITUHBI 00yYarOIIMMHUCS.

Kpumepuu ouyenku kauecmea oceoenusn oucyunaunst (Ilpunosxcenue 3)

Ouyenka «omauunon— om 91 0o 100 6ann106 — TEOPETUUECKOE CONEPKAHUE Kypca OCBOEHO TOJI-
HOCTBIO, 0e3 mpo6esIoB, HEOOXOUMbIE TPAKTHUECKUE HAaBBIKK pabOTHI C OCBOSHHBIM MaTepuanoM chop-
MUpOBaHbI. Bce mpeycMoTpeHHbIE TPOTrpaMMOil 00ydeHus yueOHbIe 3a/1aHuUs BHITIOJTHEHBI, KAYeCTBO UX
BBITTOJTHEHUS OIIEHEHO YHCIIOM 0aylIoB, OJM3KUM K MakCUMallbHOMY. Ha 3K3aMeHe CTyeHT JeMOHCTPH-
pyeT riy0oKne 3HaHUS MPEAYCMOTPEHHOTO IIPOrpaMMOM MaTepraa, yMeeT 4eTKO, JAKOHMYHO | JIoTHJe-
CKH ITOCJIEJIOBATEIbHO OTBEYATh HA IIOCTABICHHBIE BOTIPOCHI.



Ouyenka «xopowo» — om 81 0o 90 6annoe — TeopeTryeckoe couepkaHue Kypca 0CBOSHO, HE00-
XOAMMBIE MTPAKTUYECKHE HABBIKH PabO0ThI c(hOPMUPOBAHBI, BHIIIOJIHEHHBIC yueOHBIC 3aJaHNs COJepKAT
He3HauuTeNbHbIe omKOKu. Ha sK3aMeHe cTyIeHT JeMOHCTPUPYET TBEP0e 3HAHHUSI OCHOBHOTO (TIPO-
IrPaMMHOT'0) MaTepHualia, yMeeT 4eTKO, IPaMOTHO, 0€3 CyIIECTBEHHBIX HETOUHOCTEH OTBeYaTh Ha MOCTAB-
JIEHHBIE BOIIPOCHI.

Ouenka «yooenemeopumenvnoy — om 61 0o 80 d6annoe — TeopeTUUECKOE COAEpKaHUE Kypca
OCBOEHO HE IOJHOCTHIO, HEOOXOAUMBIE MPAKTUUYECKHE HABBIKM PadOThI CHOPMHUPOBAHBI YACTHUYHO, BbI-
MIOJIHEHHBIE YUeOHBIC 3a/1aHUs cojiepKat rpyobie omuOku. Ha sk3amMeHe cTyleHT JeMOHCTPUPYET 3HaHHE
TOJILKO OCHOBHOT'O MaTepuaja, OTBETHI CO/IepKAaT HETOYHOCTH, c1abo apryMEeHTUPOBaHbI, HApyIlIeHa 10-
CJIEI0BATEIbHOCTD U3JI0KEHUS MaTepraia

Ouenka «neyooenemeopumenvno» — om 36 00 60 6annoe — TEOPETUUECKOE COACPKAHUE Kypca
HE OCBOEHO, HEOOXOUMbIE IPAKTUUECKUE HABBIKU pabOThl HE CHOPMUPOBAHBI, BHIIOJIHEHHbIE YUEOHbIE
3aJJaHus COAEp KaT rpyOble OMMOKH, TOTONHUTENbHAS CaMOCTOsATENIbHAs paboTa HaJl MaTepuaioM Kypca
HE TPUBEJET K CYIIECTBEHHOMY MOBBIIICHHIO KaueCTBa BBINOJIHEHMs y4eOHBIX 3adaHuii. Ha sk3amene
CTYJICHT JAEMOHCTPUPYET HE3HAHHE 3HAUMTEIbHOW YacTH MPOTrPaMMHOr0 MaTepuaya, CyIIeCTBEHHBIE
OLIMOKM B OTBETAaX Ha BOMPOCHI, HEYMEHUE OPUEHTHPOBATHCS B MaTepuaie, He3HAHUE OCHOBHBIX TMOHS-
TUW AUCUUILTHHBL.

Taobnuya 7. Pe3ynomamasl océoeHusn yueoHoil OUCUUNTIUHDBL, NOOJIeHcauue nPoeepKe

Koo u naumenosa- Buo ouenounozo

Pezynomamut 00y- HUe UHOUKAMOopos OcHogHble nokazamenu Mmamepuana,
yenusn 00CMUNCEHUA KOM- OUEHKU obecneuusarujue
(komnemenuyuu) nemenyuu pe3yibmamos 00yuenus dopmuposanue
KomnemeHnuui

IIK-3. CnocobeH
MIPOEKTUPOBATH U
OCYIIECTBISATh
HarpaBJIEHHbII CUH-
T€3 HEOPTaHUYECKUX
COCJIMHEHMH C MO0~
JIE3HBIMH CBOMCTBA-
MU TI0J] PyKOBO/I-
CTBOM CITEIIHAJINCTa
0oJiee BBICOKOM KBa-
muduKauu

IIK-3.1. 3HaeT u Mo-
JKET MPUMEHATH Ha
IIPAKTUKE COBPEMEH-
HBIE DKCIIEPUMEH-
TaabHBIE METOJIBI IS
YCTaHOBJICHUS CTPYK-
Typbl HEOpraHHU4e-
CKHUX COCIMHEHUM

3HaTh: OCHOBHBIE DJKCIIE-
pUMEHTAIILHBIC METO/TBI
MPUMEHSIEMBIE IS OTIpe-
JCJICHUST CTPYKTYpPBI HEOp-
TFaHUYECKUX COETUHECHUI
Ymers: Kanu6posats
pUOOPHI I TIPOBEICHUS
a0OpaTOpPHOTO  aHaAIM3a
npo6 (00pa3IoB) CHIPS U
nosry¢abpuKaToB; CTPOUTH
KaTMOpOBOUHBIE KPUBHIE
Baaners: HaBbikKamu pabo-
Thl Ha JTabopaTopHOM 000-
pPYIOBaHUM ISl YCTaHOBJIE-
HUS CTPYKTYpbl HEOpPTaHW-
YeCKUX MaTepHaoB

OneHoYHBIE Ma-
TEPHAITBI JTS Ca-
MOCTOSITEITbHOM
paboThl (TUIIOBBIE
3a/1a4M pasen
5.1.2.); Tunossie
OIICHOYHBIE MaTe-
pHAabI 1715 YCTHO-
ro ompoca (pazzaen
5.1.1););

THUIIOBBIC TECTO-
BBIC 3aJIaHUS
(pazmen 5.2.2.)

IK-3.2. Criocoben
U3y4aTh PEaKIMOH-
HYIO CIIOCOOHOCTH
HEOPraHWYECKUX CO-
€IMHEHUH C TpuMe-
HEHHEM THUITOBBIX

3HaTh:  XapaKTEpUCTUKHU
BIIMAIONINE HA PEaKIMOH-
HYIO CIIOCOOHOCTh XMMHYe-
CKUX COEIUHEHUN

Ymern: I[lpoBoguth rpa-
IYUPOBKY CpEACTB H3Me-

O11eHOYHBIE Ma-
TepHUabl s ca-
MOCTOSITEIIEHOU
paboThl (TUIIOBBIE
3a/1auu pas3zen
5.1.2.); TunoBbie




JKCIIEPUMEHTAIIBHBIX
U PacUETHBIX METO-
J10B

pEeHuli; CTPOUTH I'Pagyupo-
BOYHBIEC KPUBBIE (TAOIHUIIBI)
Baagerb: uncnonb3oBaHMs
KOMIIBIOTEPHBIX ITPOrPaMM
U 3KCIEPUMEHTAJIBHBIX Me-
TOZIOB JJIl IIOCTPOCHUS XH-
MUYECKUX MU CTEPEOXUMHU-
yeckux (opmys coeauHe-
HUN U APYTUX BUJOB UILIIO-
CTPaTUBHOT'O MaTepHuaa.

OIICHOYHBIE MaTe-
pHUABI 1711 YCTHO-
ro omnpoca (pazzien
5.1.1););

TUTIOBBIE TECTO-
BBIC 3aJ1aHUS
(pazmen 5.2.2.)

IIK-3.3. CniocoGen
BBIOpATh ONTUMAITb-
HBII METOJ CUHTE3a
HEOPTraHMUYECKUX CO-
eIMHEHUI U METOIH-
Ky 00paboTKH 1moury-
YEHHBIX PE3yJIbTATOB

3HAaTB: TEXHOJIOTUS NPOU3-
BOACTBA HEOPraHMYECKUX
coeAMHeHUll; 00opyaoBa-
HuUe j1abopaTopuu U MpaBu-
J1a ero dKCILTyaTalun
YMerb: TOArOTaBIMBATbH
HCXOJIHOE CBIPbE, OCHOB-
HBIE W BCIIOMOIATEJIbHBIE
Marepualibl C y4eTOM Tpe-
OoBaHUI OXpaHbI TPy1a
Baagerb: TexHOIOTHAMHU
OLICHKH Hay4YHO-
MIPAaKTUYECKOW 3HAUMMOCTH
BBIOPAHHOTO METOIa CUHTE-
3a HEOPTaHUYECKUX COEU-
HEHUU

Tunossle o1te-
HOYHBIC MaTepHa-
JIBL 711 yCTHOTO
ompoca (pazoen
5.1.1

THUIIOBBIE TECTO-
BBIC 3a/]aHUs
(pazoen 5.2.2.);
THUIIOBBIC OLICHOY-
HBIC MaTepUAJIbI K
JK3aMeHy (paszodei
5.2.3)
OneHoYHbIC Ma-
TEPHAITBI JUTS Ca-
MOCTOSITeJIbHOM
paboThl (TUIIOBBIE
3a/1a4u pasaen
5.1.2.);

TakuMm 00pa3om, BBIITOJIHEHNE TUIOBBIX 33/1aHUMN, IPEJCTABICHHBIX B pasjene 5 «O1eHouHbIe Ma-
TepUaIbl JAJIsl TEKYILEro U pyOeKHOTr0 KOHTPOJIS YCIEBAEMOCTH M IIPOMEXYTOYHON aTTecTalluuy MO3BO-
UT 00eceuuTh crocoObHoCTh Ha (popmupoBanue komnereHuu [1K-3.

7. YueOHO-MeToaAMYecKoe o0ecneyeHue T CININHbI

7.1. Hopmamueno-3akonooamebHble AKnbl

1. TIpuxa3z Munobpnayku Poccun ot 12.03.2015 N 210 "O06 yrBepxaennn deaepanbHOro rocynap-
CTBEHHOTO 00pa30BaTENILHOTO CTaHIapTa BBICIIETO OOpa30BaHUs MO HANPABICHUIO MOJITIOTOBKU
04.03.01 Xumus (ypoBeHb OakanaBpuara)" (3aperucrpupoBano B Muntocte Poccun 07.04.2015
N 36766) http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf

2. ®epnepanbubiii 3ak0H "OO0 oOpazoBanuu B Poccmiickoit @enepamuu” ot 29.12.2012 N 273-D3
http://www.consultant.ru/document/cons_doc LAW_140174/



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

7.2. Ocnosnasa numepamypa
1. [Tentun FO.A., Bunkos JI.B. ®usndeckue MeTo bl UccieaoBaHus B Xxumuu.- M.: Mup, OOO
«H3marenpTBo ACT», 2003.- 683 c.
2. Bunkos JI.B., Ilentun 10.A. ®usnueckue MeTobl uccienoBaus B XUMUU. CTPYKTypHbIE Me-
TOJIbI U oNTHYEecKas crnekTpockomnus: Yued. M.: Boicur. k., 1987. 366 c.
3. Bunkos JI.B., Ileatun H0.A. ®u3nyeckue METOIBI MCCICAOBAHNUS B XMMHH. Pe30HaHCHBIC U
anekTpoontuueckue Mmetosibl. M.: Beicui. I1Ik., 1989. 288 c.

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

7.3. [lononnumenvnasn numepamypa

l. du3ndyecKue METOJIbI NCCIICIOBAaHUSI HEOPraHUYEeCKNX BemiecTB: YueOH. [TocoOue st cTyneH-
TOB BhIcIIuX yueOHbIX 3aBenenuit/ [T.I'. banuuesa u np.]; mox pea. A.b. Huonbsckoro.- M.: U3na-
TEJIbCKUM LEHTP «Akaaemus», 2006 — 448 ctp.

2. Kamunnukos B.T., Pakutun FO.B. Beenenne B marueroxumuto. M.: Hayka, 1980.

3. KymxoB X.b., AnamokoBa M.H. ®u3nueckue MeTonbl UccieqoBaHus B XuMuu: JlabopaTtopHblit
npaktukyM. Yacts 1. Hanbuuk: 24Kab6.-bank. yu-t, 2008, - 43 c.

4. KymxoB X.b., AnamoxoBa M.H. ®dusndeckre MeToabl uccienoBaHus B XxuMuu: JlabopatopHbrit

npakTukyM. Yacte 3. Hanbunk: 24Kab.-bank. yu-t, 2015, - 43 c.

7.4. Ilepuoouueckue uzoanusn (2azema, 6eCmHuUK, 010,11€mMeHb, HCYPHAT)
1. XKypnan ¢usznueckoir XuMuu

2. XKypHan HeOpraHn4eckol XUMHUH
3. Kypnan «Heoprannueckue MaTepuaibhy
4. HayuyHo-texHuueckuii xypHaihttp://www.ofmg.ru

7.5. Humepnem-pecypcot
[Tpu u3yueHNN MUCHUTUIMHBI « DU3NYECKUE METOABl UCCIIEIOBaHUs», oOydatoniuecss obecmeue-

HBI JOCTYIOM (YZaJI€HHBIH JOCTYII) K pecypcam:
—  00wue ungopmayuonnsle, CHpagouHbvle U NOUCKOGbLE:

Neni/m | HaummenoBa- | Kparkas xa- Ajxpec caiita HaunmeHnoBanue | YcJoBHA A0CTyNA
HHe JJIeK- PaKTepHCTH- oOpraHu3anmuu-
TPOHHOIO pe- Ka BJIA/IeJIbIIA;
cypca PEKBHU3HUTHI [10-
roBopa
1. 9b/1 PI'b Onektponnbie | http:/www.diss.rs | ®I'BY «Poccwuii- ABTOPH30BaHHBIN
BEpCUU Lru cKasi rocyap- noctyn u3 Oubnmo-
885898 mosHbI cTBeHHasi Oub- TEKU



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

X TEK-
CTOB JUccepTa
LM ¥ aBTOpE-
(dhepaToB u3
¢donma Poc-
CUICKOH rocy-
JIapCTBEHHOM
OMOIMOTEKH

muoteka» (PT'B)

Jorosop
Ne(95/04/0011
ot 05.02.2022 1.

(x. 112-113)

«Web of
Science»
(WOS)

ABTtopurer-
HasIIOJIMTEMAa-
TUYecKas pe-
(dhepaTuBHO-
oubnuorpadu-
yeckas u
HayKOMETPH-
yeckas 0asa
JIAHHBIX, B KO-
TOpPOW UHIEK-
CUPYIOTCS
okouno 12,5
TBIC. )KYPHAJIO
B

http://www.isikno

wledge.com/

Komnanus
Thomson Reuters

CyO0uneH3uoH-
HbIii 10r0BOP
NeWoS/558 ot
02.04.2018 1.

Hocrym 1o IP-
anpecam KbI'Y

Sciverse
Scopusuzna-
TEIbCTBA
«IIB3eBUP.
Hayxka n Tex-
HOJIOTH

PedeparuBnas
Y aHAJIMTHYC-
ckas 0a3a J1aH-
HBIX, COJIEp-
JKaras

21.000
pereH3upye-
MBIX KypHa-
soB; 100.000
kuur; 370
KHIDKHBIN ce-
puii (mpoo-
YKAFOIIUXCS
W3IaHMH ),

6,8
MJIH. JIOKJIaJIOB
13 TPYJIOB
KOH(epeHImn

http://www.scopu
s.com

H3naTensecTBo
«Elsevier. Hayka
Y TEXHOJIOTHI
KoHnTpakt
Ne7E/223 ot
01.02.2022 .

Hoctym 1o IP-
anpecam KbI'Y

Hayuynas
3JIEKTPOHHAasI
0ubdIMOTEKA
(HOb POD®N)

DJIEKTpOHHAs
OnoIMoTeKa
Hay4yHBIX Iy0-
JIMKaINHA -
MMOJTHOTEKCTO-
BEIE BEpCUU
oko0 4000
WHOCTPAHHBIX
u 3900 oTeue-
CTBEHHBIX
Hay4HBIX XYp-
HAJIOB, pede-

http://elibrary.ru

000 «HOb»

[TonnsIii JOCTYMI



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/

patsl myomu-
kanuu 20 TbI-
CSIY JKYPHAJIOB,
a TaKKe OIHU-
canus 1,5 miH.
3apyOCS)KHBIX U

POCCHUICKHX
JIMCCepTaIui.
2800 poccuii-
CKHUX JKypHa-
JIOB Ha 0e3-
BO3ME3IHOU
OCHOBE
ba3zananneixS | Hamuonanenas | http://elibrary.ru 000 «HOb» ABTOPHU30BaHHBIHI
ciencelndex | maHpopmau- JIn1eH3nOHHBIN JIOCTYII.
(PUHL) OHHO- JIOTOBOP ITo3Bonsger nonoJ-
aHAJIUTHYC- Scienceln- HSATH Y YTOYHSATH
CKas cucTema, dexNeSIO- CBEICHHUSI O MyOIIH-
AKKyMYJIUPY- 741/2022 KalUsaX YYEHbIX
romras oosee 6 15.03.2022 r. KBI'Y, umeromuxcs
MHJUITMOHOB B PUHI]
myOJIMKAIi
POCCUICKHX
aBTOpPOB, a
TaKkxe HHPop-
Maruio 00 ux
IIUTUPOBAHUHU
u3 6onee 4500
POCCUICKHX
KYPHAJIOB.

IBC«Koncyn | 13800 uzma- http://www.studm 000 «Ilonu- [TosHBI MOCTYT
bTAHT CTy- | HUU IO BCEM edlib.ru TEXpecype» (peructparnus no IP-
JAEHTa» obnactsm 3Ha- | http://www.medc (r.MockBa) anpecam KBI'Y)

HMH, BKIIIOYa- ollegelib.ru Horosop
eT Oosee Nel138CJ1/01-
gem 12000 2022
YYEOHHKOB U Ot 13.02.2022 1.
y4eOHBIX TO-

cobuii st BO

u CIIO, 864

HAaMMEHOBAHU I

KYpPHAJIOB U

917 moHorpa-

¢buid.

IBC «Jlanb» | OnextponHsl- | https://e.lanbook. 000 «9BC [TonueIit foctyn
€BEpPCUU KHUT com/ JIAHb» (r. (peructparus o IP-
BEIYIIUX U3- CaHKT- anpecam KbI'Y)
JaTeIbCTB [TetepOypr)
y4ueOHOH 1 Jorosop
Hay4HOMU Ju- Ne3E/223

TepaTypsl (B
TOM YHUCIIC

ot 01.02.2022 1.



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

YHUBEPCUTET-
CKHUX H3]1a-
TEJbCTB), TaK U
AJICKTPOHHBIC
BEpCHUU TMEePHU-
OJUYECKHX
HM3JaHUM 110
pa3IUYHBIM
00J1acTsIM 3Ha-
HUH.

8. | Hamuonanan- | O0benuHEH- https://a36.pd OI'BY «Poccnii- Hocryt ¢ aek-
Has JJ1eK- HBIH 371eK- CKas rocyaap- TPOHHOTO YHTAJIb-
TPOHHAsA 0M0- | TPOHHBIN Ka- CTBEHHas Ono- HOT0 3a11a 6ubIno-
auorexka PI'b | tamor ¢onmos JINOTEKA) Texku KbI'Y
POCCUICKHX
OuOIHOTEK,
COZEpIKALLMI
4331 542
AEKTPOHHBIX
JTIOKYMEHTOB
o0OpazoBarenb-
HOTO 1 Hay4-
HOTO XapakTe-
pa 1o pasznuy-
HBIM OTpPacCsIM
3HAHUU
9. | 9BC «Aiilln- | 107831 my0- http://iprbooksho | OOO «Aii ITu Op [TonueIit foctyn
IpOyke» JIMKalui, B p.ru/ Menua» (peructparus no IP-
T.9.: 19071 — (r. CaparoB) aapecam KBI'Y)
yueOHBIX U3- Jorosop
naHui, 6746 — Ned839/19
Hay4HBIX U3- ot 01.02.2022 r.
nmanui, 700
KOJIJICKIINH,
343 xxypHana
BAK, 2085
ayuousza-
HHU.
10.| Mexayna- | lludposas http://Crossref.co | HIT «<HOUMKOH» | ABTopu3oBaHHBII
poaHasi cu- | uaeHtuduka- m Horosop JOCTYTI
cremMa 0M0- | st OOLEKTOB NeCRNA-1060-
Juorpaguye- | (DOI) 190t 07.05.2022
CKHMX CCHLIOK T.
Crossref
11.| Polpred.com. | O630p CMU http://polpred.co | OOO «llonmpen Hoctym o IP-
Hosoctu. O06- | Poccun u 3a- m CIIPABOYHUKUY aapecam KbI'Y
3op CMU. pyOeKbs.
Poccus u 3a- | [lonHble Tek-
pyoOexbe CThI + aHAJIU-

tukauns 600
U3IaHuH Mo 53
OTpacisiM



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

12.| Hpe3uaent- | bonee 500 000 | http://www.prlib.r | ®I'BY «lIpe3u- ABTOpHU30BaHHBIN
cKasi OudJIMO- | DIIEKTPOHHBIX u IeHTcKas ouo- JOCTYTI U3 OubIHMO-
Texka uM. b.H. | noxymenToB muoreka uM. b.H. | Teku (ayn. Ne214)
Eabnuna 110 UCTOPUHU Enwsriunaay (T.
OrecuecTBa, CaHKT-
poccuiickoin [TerepOypr)
rocyJ1apCTBEH-
HOCTH, pycC-
CKOMY SI3BIKY U
MpaBy

JKypHans! u3gareab-

Nature

SpringerMaterials

KypHaisl u3znarennb-

cTBa Annual
Reviews

KYPHAJI0B U34aTCJIb-

crBa Oxford
University Press

Iludposoii apxus

crBa Roval Society

of Chemistry

K coepemennbim npocj)eccuouaﬂbubm oazam OanHbIX:

OavH M3 caMmbIXx cTapelXx M aBTopuTeT- JocTym cBo-
HBIX OOIIEHAYYHBIX JXypHasoB. [TyOnmkyer 0oaHBIH
UCCIIEIOBAHMsI, MOCBALIEHHBIE LIUPOKOMY
KpPYTy BOIIPOCOB, B OCHOBHOM €CTECTBEHHO-
HayuyHoil TeMatuku. C 2005 roga KypHan
myOIMKyeT MOJKACTHI, TJe BKpaTie 00Cyk-
JAl0TCs TOCTHXKEHUS HAyKd M IyOJIMKaluu
3a MOCJIEIHIOI0 HEJeII0 — JIBE.

www.nature.
com

archive.neico
n.ru

Pecypc no-
CTyNeH

o [P-
agpecam
TYCVPa

Springer Materials — 3To camast monHast 6aza
JaHHBIX, OMMCHIBAIOIIAs CBOWCTBA M Xapak-
TEPUCTUKU MaTepuaioB. OHa aKKyMYyJIHpPYET
UHQOPMAIMIO W3 TaKWX TUCHUIUINH, Kak
MarepuaioBenenne, pusnka, puznueckas u
HEOpraHW4ecKas XMMHs, MaIIHHOCTPOCHHE

materials.spri
v Jp.

nger.com

SBasieTcss HEKOMMEpPYECKHMM  aKaJeMuye-

CKAM H3aTeIhCTBOM, IE€YATAIOIIUM OKOJIO

40 cepuii (KypHaJIOB, €KETOJHUKOB), MyO-

JUKYIOIUX KPYIHBIE O030pHBIE CTATBU O
JOCTHKEHHUSIX B O0JIaCTH €CTECTBEHHBIX M archive.neico
COIMAJILHBIX HayK. boyiee MONOBHHBI W3 n.ru

ATUX JKYypHAJIOB MMEIOT BBICOYAUIINI Yypo-

BEHb U TUPOBAHUS o Mmmakr-

¢axrop (Science Citation Index), 3anumas

MEepPBBIC MECTA B CBOMX KaTETOPUSAX HAYK.

OTO MOJHOTEKCTOBasi 0a3a JAaHHBIX KypHa-
70B m3narenscTBa OKC(hOpPACKOro yHHUBEp-
cuteta. Pecypc aHIIIOSI3BbIYHBIN, COACPKHUT
MaTepHalbl M0 OOLIECTBEHHBIM U T'yMaHU- nru
TapHbIM, CCTCCTBCHHBIM W TCXHHUYCCKUM ~—
HaykaM, HHpOpMaTUKe, MEIUIIUHE, 3/IpaBoO-
OXPaHEHMIO U Jp.

archive.neico

XKypnaner Royal Society of Chemistry —
aBTOPUTETHBIC HAy4HbIE M3JIaHUS, YTO MOJ-
TBEPKJIAETCSI UX BBICOKMMHU MOKA3aTENsIMHU B
Journal Citation Reports. B xkareropuu
«Xumus. MyJIbTUIMCHUIIIIMHAPHBIE HCCIIE-

pubs.rsc.org



http://www.prlib.ru/
http://www.prlib.ru/
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%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

JIOBaHMSD) CPeay MEpBBIX MO paHry 20 xyp-
HamoB 6 w3parorcs Royal Society of
Chemistry. Bce napyrue usnarenbcTBa mpe-
CTaBJICHbl MEHBIIUM KOJUYECTBOM >KypHa-
7108 B TOn-20.

6 OTH 0a3bl JaHHBIX [PEAHA3HAYCHBI LIS HC-
MOJIb30BaHMS IIUPOKOH ImyOnmuKoid. M3-3a
OrpaHUYCHUI 000PYAOBAHUS U MIPOITYCKHOI
CIIOCOOHOCTH OHHM HE IpEJAHAa3HAYCHBI IS

Marennas 6asa MaccoBOI0 CKaYyMBaHUs JAHHBIX patft.uspto.g
USPTO ov

USPTO. s monydeHus AOMOJIHUTEIbHON
nHpopManuu 00 OOBEMHBIX  JaHHBIX
USPTO, nocerute crpaHuily DJIeKTPOHHBIE
IPOAYKTHI JAHHBIX.

— Kpome mozo, odyuarouwjueca mozym 60cnosib306amuca npogheccuonHanbHbIMu NOUCKO8bIMU
cucmemamu:
1. Cnyx0a TemaTHUeCKUX TOJIKOBBIX clioBapei http://glossary.ru/
CrnoBapu u sHIMKIoNEeaun https://dic.academic.ru/
Bukunenust http://ru.wikipedia.org/wiki/
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CnpaBouHo-uHpopmanronubsie cuctemMbl «I'apanty», «KoncynpranT [Tarocy.

7.6. Memoouueckue yKazanusa no npoeeodeHuI0 pa3iudHblX yUeOHbIX 3aHAMUIL U
CamocmoAamenbHoll padomul

VYyeOnas pabora mo mucuumiinHe du3nueckue METOAbl UCCIETOBAHMS COCTOUT M3 KOHTAKTHOMN
paboThI (JIEKIHUU, MPAKTUIECKUE 3aHATHS) U CAMOCTOSITENbHON paboThl. COOTHOIIEHHE JIGKIIMOHHBIX, Ce-
MUHAPCKUX, Ja00paTOPHBIX M TMPAKTUYCCKUX 3aHITHA K OOIEeMy KOJMYECTBY HYacOB COOTBETCTBYET
yueOHoMmy many Hanpasnenust 04.03.01 — Xumus, npopuns «IIpopuns «Heoprannueckas XuMus U Xu-
MUST KOOPIMHAITMOHHBIX COSTMHECHUI», « XUMUS OKPYIKAIOMICH CPe/bl, XUMUYECKasi IKCIIEPTH3a B IKOJIO-
ruJeckas 0e30IacHOCThY.

JIJist MOATOTOBKY K MPAKTHUYECKUM 3aHSITHSIM HEOOXOAMMO PACCMOTPETh KOHTPOJBHBIE BOMPOCHI,
MIpH HEOOXOUMOCTH O0PATUTHCSA K PEKOMEHIYEMOM JINTepaType, 3arnrucaTh HEMOHITHBIE MOMEHTHI B BO-
mpocax JIsl YSCHEHUS MX Ha MPEACTOSIIEM 3aHITHH.

Memoouueckue pekomenoayuu no uzyyenuio oucyuniaunvt «Duzuueckue memoovt uccieoo-
6aHUA) 0713 00YUAIOWUXCA

[{enbro M3ydYeHHs TUCIUATUIMHBI «DH3UYECKUEe METOJIbI UCCIIEAOBAHUS» SBIIICTCS OCBOCHHE CTY-
JCHTAMH METOJIOJIOTHH PA3IMYHBIX (PH3UUICCKHX METOJOB HMCCICIOBAHUN XUMHUYECCKHX COCJAMHCHHUHA H
OBJIQJICHHEC MPAKTUYCCKUMU HaBBIKAMH UCTIOJIB30BAaHUS METOJIOB, IOCTYITHBIX IIIMPOKOMY KPYTY HUCCIIEIO0-
BaTeNeii, a TaK)Ke 3HAKOMCTBO C PEKe MPUMEHSIONUMUCS, HO BECbMa BaXHBIMU 1T XUMUU METO/Ia- MU
MOJTyYEHUSI CBEJICHUI O CTPOCHUU MOJICKYII.

[Tpuctynas K U3y4eHUIO AUCUUILUIMHBI, 00yJaroneMycss HeOOXOAMMO 03HAKOMHUTHCS ¢ TeMaTH4e-
CKUM TUUTAHOM 3aHSATUH, CIIUCKOM PEKOMEHJIOBAaHHOU y4eOHOU nuTeparypbl. Clieayer ysCHUTh MOCIE0-
BaTEIbHOCTh BHITIOJHEHHSI HHINBUIyAIbHBIX Y9eOHBIX 3aJJaHHii, 3aHECTH B CBOIO pab0UyI0 TeTpaib TEMBI


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

U CPOKH MPOBEICHUS CEMHUHAPOB, HAITMCAHUS YUEOHBIX U TBOpUYeCKUX padoT. [Ipu n3ydeHun AuCUUILIN-
HbI 00YyYarolKecs BBIMOJHSIIOT CACAYIONINE 3aIaHMs: U3YyUal0T PEKOMEHOBAaHHYIO YUYECOHYIO U HAyYHYIO
JTUTEPaTypy; MUITYT KOHTPOJIbHBIC pa0OTHI, TOTOBAT JOKJIAIBI M COOOIICHHUS K MPAKTUYCCKUM 3aHITHSIM,
BBITIOJTHSIOT CAMOCTOSATEIBHBIC TBOPUYCCKUE PAOOTHI, YIACTBYIOT B BBIIOJTHCHUN MPAKTHUECKUX 3aJIaHUN.
YpoBeHb U TTIyOWHA YCBOSHUS JUCIUIUIHHBI 3aBUCSAT OT aKTUBHOW M CUCTEMATHYECKON pabOTHI Ha JICK-
LHUSX, U3YYEHUSI PEKOMEHI0BAaHHOM JIMTEPaTypPhl, BHIITOTHEHUSI KOHTPOJIBHBIX IMCbMEHHBIX 3a/laHUM

Kypc m3yuaercs Ha JIEKIUAX, CEMUHApax, MPAKTUYECKUX U IIPU CaMOCTOSATEIBHON U MHIUBUIY-
asibHOM pabote oOydaromuxcs. OOyyaromuics 1 MOJIHOTO OCBOGHUSI MaTepHalla JOJKEH He MpOoIyc-
KaTh 3aHATHUS U aKTMBHO y4acTBOBaTh B yueOHOM mpouecce. [ MakcuManbHo# 3¢ dexTuBHOCTH H3yUe-
HUS HE0OXOAMMO TMOCTOSIHHO BECTH KOHCIIEKT JIEKLUH, 3HaTh PEKOMEHIyeMYIO IIpenoaBaTesieM JIUTepa-
TYPY, IO3BOJISIOUIYIO JOIIOJIHUTE 3HAHUS U JIy4YIlE IIOATOTOBUTHCS K CEMMHAPCKUM 3aHATUSM.

B cooTBercTBUM ¢ yyeOHBIM IUIAHOM Ha KaXAyH0 TEMY BbLIEICHO HEOOXOAMMOE KOJIMYECTBO Ya-
COB IIPAKTUYECKUX 3aHATUH, KOTOPBIE IIPOBOJATCS B COOTBETCTBUH C BOIPOCAMH, PEKOMEHIOBAHHBIMU K
M3YYEHUIO IO orpeesreHHbIM TeMaM. OOyJaromuecs: JODKHBI PEryJsipHO TOTOBUTHCS K CEMHUHAPCKUM
3aHATHUSIM M y4acTBOBAaTh B 00CYXJAEHUU BONpPOCOB. [Ipu MOAroTOBKE K 3aHATHUSIM CIELYET pyKOBOJCTBO-
BATbCSl KOHCIIEKTOM JIEKIHMA M PEKOMEHIOBAHHOW JIMTEpaTypod. TeMaTWdecKwil IUlaH IUCLHUILIMHBI,
yueOHO-METOJUUECKUE MaTepHaibl, a TAK)XKE CIIMCOK PEKOMEHIOBAHHOM JIUTepaTypbl NPUBEACHbI B pabo-
4yel mporpamme

Memoouueckue pekomenoayuu npu padome HAO KOHCNEKMOM 60 8peMs NPOBEOCHUA JIEKUUU

B mporiecce NeKIMOHHBIX 3aHATHN 11€7€CO00pPa3HO KOHCIEKTHPOBATh YueOHBIM Matepuan. s
ATOTO UCIOJIB3YIOTCS OOIIHME M YTBEPAMBIINECS B MPAKTHKE MPABUJIA, U IPUEMbI KOHCTIEKTHPOBAHUS JICK-
107078

KoHcnekTupoBaHue NEKIUN BEIETCS B CIEIUAIbHO OTBEACHHOW JUISl 3TOrO TETPad, KayKIbIA
JIUCT KOTOPOM JOJIKEH UMETh IOJIs, Ha KOTOPBIX AEJIal0TCs OMETKU U3 PEKOMEH/I0BAHHOW JIUTEPATYpHI,
JIOTIOJTHSIIOIINE MaTepuan MPOCIYIIAaHHOW JIEKIMH, a TakKe MOJYepKHUBAIONINEe O0COOYI0 BaXKHOCTh TEX
VI UHBIX TEOPETUYECKUX MOJOKEHUH.

[{enecooOpa3HoO 3aMuCHIBaTh TEMY M IJIaH JEKIUI, PEKOMEHIYEeMYIO IUTEpaTypy K TeMme. 3amucu
pa3zienoB JEKIHUH JOJKHBI UMETh 3ar0JOBKH, MOJ3ar0oJIOBKH, KpacHble CTPOKHU. JIJisi BbIAeNeHUs pasfe-
JIOB, BBIBOJIOB, OTPENICTICHNUN, OCHOBHBIX HJEH MOXXHO MCIOJIb30BaTh I[BETHBIE KapaHAamu U (iomacte-
pHIL.

Ha3BanHbIe B JICKIIUUA CCHUIKK Ha TIEPBOMCTOYHUKH HAJIO MOMETHUTH Ha TOJISAX, YTOOBI MPU CaMO-
CTOSITEJIBHOW pa0oTe HAWTH W BHHCATh WX. B KOHCHEKTE TOCIOBHO 3aMUCHIBAIOTCS ONPEISICHUS TOHS-
TUH, KaTeropuii ¥ 3akoHOB. OcCTalbHOE TOMKHO OBITH 3aMKMCAHO CBOMMU CIIOBAMHU.

KaxxnoMy cTyieHTy HeoOXOAMMO BBIpAbOTATh U MCIOJIB30BATh JIOMYCTUMBIE COKpAIICHHUs] Hanbo-
Jiee pacpOCTPAHEHHBIX TEPMUHOB U TTOHSTHIA.

Memoouueckue pekomenoayuu no n0020moeKe K NPAKMU4ecKuUM 3aHAMUAM

[TpakTHyeckue (CeMHMHAPCKUE) 3aHATHS — COCTaBHAs 4acTh y4eOHOTro Ipoiiecca, rpymnmnonas Gop-
Ma 3aHSATUNA MPU aKTUBHOM YYacTHM CTYAEHTOB. lIpakTHueckue 3aHSITHS CIIOCOOCTBYIOT YIiIyOJIEHHOMY
M3YyYEHUI0 Haubouiee CI0XKHBIX MPOoOJIeM HAyKH U CIIy>KaT OCHOBHOW (pOpMOH MOABEJCHHS UTOTOB CaMo-
CTOSITENNbHOU paboThl oOyyaronuxcs. L{enpio MpakTHYecKuX 3aHATHH SBISIETCS yIyOJieHHe U 3aKperie-
HUE TEOPETHUECKUX 3HAHUH, MOTYYEHHBIX 00YYAOIIMMUCS HA JICKIUAX U B MPOIECCE CaMOCTOSITEILHOTO
U3ydeHus: yuyeOHOro marepuaia, a, CJIeJOBaTeNbHO, (OPMHPOBAHME y HHUX ONPEACICHHBIX YMEHUH U
HaBBIKOB.



B xoxe moAroToBkM K CEMHUHAPCKOMY 3aHATHIO HEOOXOAMMO NMPOYUTATh KOHCHEKT JIEKLUH, U3Y-
YUTb OCHOBHYIO JINTEPATYpPY, O3HAKOMUTHCS C JONOJHUTEIBHON JIUTEPATYPOM, BBIIIOJIHUTH BBIIAHHBIC
IpenojaBaTesieM IpakTHUeckue 3ananus. [Ipu 3ToM yuecTs pekoMeHJaluu npenogasareis U TpeOoBa-
HUS nporpamMMmel. JlopabaTeiBaTh CBOM KOHCIIEKT JIEKIMH, JeJIasi B HEM COOTBETCTBYIOIINE 3alUCH U3 JIH-
TepaTyphl.

JKenarenpHO mpu MOATOTOBKE K IPAKTUYECKHM 3aHATUAM IO JUCLUUIUIMHE OJAHOBPEMEHHO HC-
I10JIB30BATh HECKOJIBKO NCTOYHUKOB, PACKPBIBAIOIINX 3aJaHHBIEC BOIIPOCHI.

Ha npaktudeckux 3aHATHAX 00ydarolIuecs: yyaTrcs rpaMOTHO U3j1araTh poosieMbl, CBOOOIHO BBI-
CKa3bIBaTh CBOM MBICIM U CYXKAEHUS, pACCMAaTPUBAIOT CUTYalMH, CLIOCOOCTBYIOLINE Pa3BUTHUIO Ipodec-
CHUOHAJIbHOW KOMIIETEHTHOCTH. CllelyeT UMETh B BUAY, YTO MOATOTOBKA K MPAKTUYECKOMY 3aHSTHUIO 3a-
BUCHUT OT (pOpPMBI, MECTa IPOBEIEHUSI CEMUHApa, KOHKPETHBIX 33JaHUN M MOPYyUYEHHUH. ITO MOKET OBITh
Han#caHue JIOKJIaza, acce, pedepara (C MOCISAYIOMHUM UX 00CYKICHUEM), KOJUIOKBUYM.

Memoouueckue pekomenoayuu no OPaHU3AUUU CAMOCMOAMENbHOI Padomul

CamocTtosaTenbHas paboTa 00y4arommxcsi - Croco0 aKTUBHOTO, IEJICHAIIPaBICHHOTO MpHOOpeTe-
HUS CTYJIGHTOM HOBBIX JUIS HETO 3HAaHWM M yMEHHI 0e3 HEelmOCpeICTBEHHOIO y4acTHs B 3TOM Mpoliecca
npenojaBateneil. [loBpilieHNE POIM CaMOCTOSTENLHOM PabOThl 00YYAIOIIKXCS MPU MPOBEICHUH PA3IUy-
HBIX BUJIOB YYCOHBIX 3aHSATUH MPEAIOaraeT:

—  ONTUMHU3AIMIO METOJIOB OOY4YEeHUS, BHEAPEHHUE B YUEOHBIN MPOIIECC HOBBIX TEXHOJOTHUM 00Y-
YEeHMs], TOBBIMIAIOIINX TPOU3BOJUTENHLHOCTD TPy la MPENoJaBaTeNsl, aKTUBHOE HCIIOIb30BaHHe HHPOpMa-
[IMOHHBIX TEXHOJIOTHI, MO3BOJSIONINX o0ydaromemMycst B yI00OHOE JIsl HETO BpeMsi OCBauBaTh Y4eOHBIi
MaTepua;

- IMAPOKOC BHECAPCHNUEC KOMIIBIOTCPU3UPOBAHHOT'O TECTUPOBAHUS,

- COBCPUICHCTBOBAHUC MCTOAWKH IMPOBCACHUA IMTPAKTUK U H&y‘lHO-HCCJ’IC}IOB&TCJ’IBCKOﬁ pa6OTBI
o6yqa}omnxc;1, IMOCKOJIbKY UMCHHO 3THU BUJbI yqe6H0171 pa6OTBI B IICPBYHO OUCPECAb I'OTOBAT 06yqa}0mnx—
CA K CaMOCTOATCIIbHOMY BBITTIOJTHCHUIO HpO(i)eCCI/IOHaJ'IBHBIX 3aaa4,

- MOZACPHU3AHUIKO CUCTEMbI KypCOBOI'O U JUINNIOMHOTO MPOCKTUPOBAHUA, KOTOpAasA HOJIKHA I10-
BBIIATH POJIb CTYACHTA B n0n60pe Marepuraia, IOUCKe HYTeﬁ pelcHus 3a4a4.

CamocTrosTrenbHas padoTa MPUBOAUT CTYAEHTA K MOJYYEHHIO HOBOTO 3HAHUS, YMOPSJIOYEHUIO U
yriyOJIeHHI0 UMEIOLUXCs 3HaHUM, GOPMUPOBAHUIO Y HETO MPOGECCHOHATbHBIX HAaBBIKOB U yMeHH. Ca-
MOCTOSITEIbHAsA Pad0Ta BHIOIHSAET Psi/l PYHKIMMA:

—  Pa3BUBAIOILYIO;

—  uHGOPMaAIMOHHO-00yYaIoUIyI0;

—  OPHEHTHPYIOIIYIO U CTHMYJIUPYIOIIYIO;
—  BOCHHTHIBAIOIYIO;

—  HCCIEeI0BaTEIbCKYIO.

B pamkax Kypca BBIIOJHSAIOTCS CIIEAYIONINE BUABI CAMOCTOSTEIbHOM paboThI:
1. TIpopaboTrka yueOHOro MaTepuaia (1o KOHCIEKTaM, y4eOHOW U Hay4YHOU JIUTepaType);

2. BpinonHeHHe pa3HOYPOBHEBBIX 3a/1a4 U 3a/laHUl;



3. Pabora ¢ TectaMu 1 BOIIPOCAMH JIJIsi CAMOTIPOBEPKH;
4. BrimoaHeHHE UTOTOBOM KOHTPOJBHON pabOTHI.

CryzneHTaM peKOMEHIyeTCs C caMoro Hadajla OCBOEHHS Kypca padoTaTh ¢ JIUTepaTypod U mpen-
JaraeMbIMH 33IaHUSIMH B (POpMe MOATOTOBKH K OUEPEeTHOMY ayAUTOPHOMY 3aHsTHIO. [Ipu aTOM akTyanu-
3UPYIOTCS UMEIONIMECsS 3HAHUS, a TaKXKe co3jaercs 0a3a JUisi YCBOEHUS HOBOTO MaTepHualia, BOZHUKAIOT
BOIIPOCHI, OTBETHI HA KOTOPBIE CTYICHT MOIY4YaeT B Ay AUTOPHH.

Heo0x01uMo0 OTMETUTB, UTO HEKOTOPBIE 3aJjaHMsl 11l CAMOCTOSITENIBHON pabOThI 110 KypCy UMEIOT
orpeneneHHyo crnenuduky. [Ipu ocBoeHNH Kypca CTYASHT MOXKET MOJIb30BaThCsl OMOIMOTEKOH By3a, KO-
TOpasi B TIOJTHOM Mepe obecriedeHa COOTBETCTBYIOIICH JTUTEPAaTypOidl. 3HAYUTEIHHYIO TTOMOIIb B MOATO-
TOBKE K OYEPEIHOMY 3aHATHIO MOXKET OKa3aTh MMEIOIIUICS B y4eOHO-METOJMYECKOM KOMIUIEKCE Kpat-
KU KOHCTIEKT JIeKIHi. OH e MOXKET UCIHOJIb30BaThCA U ISl 3aKPEIUICHHS TOJYyYEHHOTO B ayTUTOPHH
Matepuana. CaMmocTosaTenbHas paboTa CTYJEHTOB IMPEIyCMOTPEHa YYeOHBIM IJIAHOM M BBITIOJTHSETCS B
00s13aTeTbHOM MOPAIKE. 3aJaHUs MPEJIOKEHBI IO KaXA0H M3yd4aeMOil TeMe U MOTYT TOTOBUTHCS WHIU-
BUyallbHO WK B rpynmne. [1o HeoOX0AUMOCTH CTYJIEHT MOKET oOpaliarbes 3a KOHCYJIbTaluel K mpero-
naBaTelto. BoinonHeHue 3a1aHuii KOHTPOJIMPYETCS U OLIEHUBAETCS MPEIO0/1aBaTEIEM.

Jlisg ycrnemHoro caMoCTOSITENbHOIO M3YYEHHUs MaTepuana CeroJHsl HCIOJIb3YITCS pa3IudHbIe
cpencTBa o0ydeHHUs, CpeId KOTOPhIX 0CO00€ MECTO 3aHUMAIOT MH()OPMAIMOHHBIC TEXHOJOTUU PAa3HOTO
YPOBHS U HalpaBJICHHOCTU: 3JEKTPOHHbIE YUEOHUKH U KypChI JIEKIUi, 0a3bl TECTOBBIX 3aJJaHUM U 3a]a4.
DJNEeKTPOHHBIA YYeOHHK TPEACTABIACT COOOW MPOrpaMMHOE CPEICTBO, MO3BOJISIONMIEE NPEACTABUTH IS
M3Y4YEeHHs] TEOPETUUECKHU MaTepuai, OpraHU30BaTh allpoOMPOBAaHUE, TPEHAXK U CAMOCTOSITENIbHYIO TBOP-
4ecKylo paboTy, OMOTaroliee CTy/IeHTaM M MPeroiaBaTelio OLEHUTh YPOBEHb 3HAaHUI B ONpeeIeHHOM
TEMaTUKe, a TaKKe coJeprkallee HeoOXOAMMYIO CIPABOYHYIO HMH(pOpMAIMIO. DJIEKTPOHHBIH y4eOHHK
MO’KET MHTETpUpPOBATh B ce0€ BOSMOXKHOCTU PA3JIMYHBIX MEIAarorMYecKUX MPOTrPaMMHBIX CPEJICTB: 00Y-
YaroIIMX IporpamMm, ClIpaBOYHUKOB, YUEOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOJIHUPYIOIINX IPOTPAMM.

s ycrnemHoi opraHu3alMy CaMOCTOSATEIbHOW paboThl BCe aKTHBHEE NMPHUMEHSIOTCS pa3HO00-
pa3Hble 00pa3oBaTeIbHbIE PECYPCHI B CETH VIHTEpHET: CUCTEMBI TECTUPOBAHUS 110 PA3IMYHBIM 00JIACTSM,
BUPTYaJbHBIE JIEKIIMH, JJAOOPATOPUH, IIPU STOM IOJB30BATENI0 JOCTATOYHO WMETh KOMIBIOTEP U IMOJ-
KIIt0YeHue K MIHTepHeTy Ui TOro, 4ToObl CBA3aThCs C MPENoAaBaTesieM, pellaTh BHIYUCIUTENbHbIE 3a/1a-
YM M MOJIy4aTh 3HaHUsA. Vcronb3oBaHue ceTell yCUIMBAET POjb CaMOCTOSTENbHOW paboThI CTYAEHTa U
MO3BOJISIET KapAUHAIBHBIM 00Pa30M U3MEHUTh METOAUKY MpEro/aBaHusl.

CTyaeHT MOXKET MoJIy4aTh BCE 3a/laHus U METOAMUYECKUE YKA3aHUS UEPE3 CEPBEpP, UTO JAET eMyY
BO3MOXXHOCTh MPUBECTH B COOTBETCTBUE JIMYHBIE BOZMOKHOCTU C HEOOXOIUMBIMHU IS BBITIOJHEHUS pa-
60T Tpyao3arpatamu. CTyA€HT UMeeT BO3MOKHOCTb BBIMOJHATH padOTy JAOMa WM B ayAUTOpUU. bonb-
110€ BOCIIUTATEIbHOE U 00pa30BaTeIbHOE 3HAUEHHE B CAMOCTOSITEIbHOM YYEOHOM TpY/I€ CTy/IEHTa UMEET
CaMOKOHTpPOJIb. CaMOKOHTPOJIb BO30YXAAaeT U MOJACPKUBACT BHUMAHUE U MHTEPEC, MOBBIIIAET aKTHB-
HOCTh MaMSTH U MBIIIUIEHUS, TIO3BOJIAET CTYACHTY CBOEBPEMEHHO OOHApPYKUTh M YCTPAHUTH JIOMYILEH-
HbI€ OIIMOKH M HEIOCTAaTKH, OOBEKTUBHO OINPECIUTh YPOBEHb CBOMX 3HAHUM, MPAKTHUECKUX YMEHHM.
Camoe [OCTymHOE U TMPOCTOE CPEICTBO CAMOKOHTPOJIS C MpPHUMEHEHHEeM HH(OPMAIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH - 3TO PsiJi TECTOB «on-line», KOTOpbIe MO3BOJISIOT B PEXKUME PEATHLHOTO
BPEMEHU ONPEACTUTh CBOH YPOBEHb BIIaJICHUS MPEIMETHBIM MaTE€pPHUaIoM, BEISIBUTh CBOU OIIMOKU M TIO-
JyYUTh PEKOMEHAINH 110 CAMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepanmypoii

Bcio nutepaTypy MOKHO pa3fenuTh Ha Y4eOHUKU U yueOHbIE TOCOOMSI, OpUTHHAIIbHBIE HAy4YHbIE

MOHOrpaduuecKkne UCTOYHUKHU, HaAyYHbIE MyOJIMKAalMKU B MEPUOANYECKON neyaTu. 13 HuX MOXXHO BbIje-



JUTH JINTEPATypy OCHOBHYIO (PEKOMEHAYEMYIO), AONOJHUTENbHYI0 W JHUTEpATypy AJs YriayOJIEeHHOIo
W3Y4YEHUSI TUCLIUIUINHBL.

W3yuenune QUCHUIUIMHEI CIeyeT HaunHaTh ¢ y4eOHUKA, TIOCKOJIbKY Y4EOHHK — 3TO KHHUTa, B KOTO-
PO M3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUH 10 ONPEIECIIEHHOMY IPEIMETY B COOTBETCTBUU C LIEJSMHU U 3a-
nadaMu 00y4eHUsl, yCTaHOBJIEHHBIMH ITPOTPAMMON.

ITpu pabote ¢ nurepaTrypoil HEOOXOIUMO YUUTHIBATh, YTO UMEIOTCS pa3iIMyHble BHUJbl YTE€HUS, U
KaX/IbIil U3 HUX UCIIOJIb3YEeTCsl Ha ONPEeNICHHBIX ITalaX OCBOEHHs MaTepuaa.

IIpedsapumenvroe YTeHUE HANPABJICHO Ha BHISIBICHHUE B TEKCTE HE3HAKOMBIX TEPMHUHOB U IOUCK
UX 3HaYEHUS B CIIPABOYHOM JUTEpaType. B yacTHOCTH, IPpU YTEHUH YKa3aHHOW JUTEpaTypbl HEOOXOMMO
MOJIPOOHEHIIINM 00pa30M aHAIU3UPOBATH TTOHSATHSL.

Ckeo3H0€e umeHue TIPEAINONIAraeT NPOYTCHUE MaTepuana OT Hadaua g0 KoHla. CKBO3HOE YTeHHE
JUTEPaTyphl U3 IPUBEIEHHOIO CIUCKA J1a€T BO3MOXHOCTh CTYAEHTY C(hOPMUPOBATH CBOJI OCHOBHBIX I10-
HATUHN U3 U3y4aeMoi 00J1acTH U CBOOOHO BIIAIETh UMHU.

Bvibopounoe — Ha000pOT, UMEET 11€JIbI0 IOUCK U 0TOOP MaTepuasia. B pamkax JaHHOTO Kypca Bbl-
00pOYHOE YTEHHUE, KaK CIIOCOO OCBOEHUS COZIEPKaHUs Kypca, JOJKHO UCIOIb30BaThCS MPH MOATOTOBKE K
MPAKTUYECKUM 3aHATHUSAM 10 COOTBETCTBYIOIINUM pa3JiesiaM.

Ananumuueckoe umenue — 3T0 KPUTHUECKUI pa300p TEKCTa ¢ MOCIEIYIOUUM €ro KOHCIIEKTUPO-
BanueM. OCBOEHHUE YKa3aHHBIX NOHATHI OyaeT Hanbosee Y3(p(PEKTUBHBIM B TOM CIIydae, €ClId IPU YTCHUHU
TEKCTOB CTYJICHT OyJIeT 3a/1aBaTh K 3TUM TEKCTaM BOMPOCHL. YacTh U3 3TUX BOIPOCOB CHOPMYITHPOBAHA B
®OC B nepeuHe BONpocoB Jyist codecenoBanus. llepedeHb 3TUX BONPOCOB OTpaHUYEH, IO3TOMY Ba)KHO
HE TOJIKO COJ/IEp>KaHHUE BOIIPOCOB, HO CaM MPUHIUI OCBOEHUS JIUTEPATYPhl C IOMOIIBIO BOIIPOCOB K TEK-
CTaM.

Llenbto uzyuaroueco uyTeHns ABnseTcs riyoOKOe U BCECTOPOHHEE MOHMMaHue yueOHoi nHdopma-
uu. ECTh HECKOJIBKO TPUEMOB U3YYAOIEr0 YTEHHUS:

1. YteHue mo anroputMmy mpeanosiaraer pa3oueHue mHpopmanuu Ha OJIOKU: Ha3BaHHE; aBTOD;
HCTOYHHK; OCHOBHAs MJesl TeKCTa; (pakTHUECKU MaTepuall; aHaJu3 TeKCTa IyTeM COMOCTAaBICHUS HMe-
IOLMXCSI TOUYEK 3PEHHUs [0 pacCMaTpUBaEMbIM BOIIPOCaM; HOBU3HA.

2. Ilpuem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIIEAYIOIIUN alTrOpUTM:
- MEJIEHHO NPOYUTATh TEKCT, CTApasACh MOHATH CMBICI U3JI0KEHHOTO;

— BBIJICIINTD KIIFOUYEBBIC CIIOBA B TCKCTEC,

mocTapaTrbCsd MOHATH OCHOBHBIC HACH, IOATCKCT U 06HIHI>1 3aMBICCII aBTOpaA.

3. IlpueMm Te3upoBaHuUs 3aKioyaeTcss B (pOPMyIHMpPOBAHUHM TE3HCOB B BUJE MOJIOKEHUH, YTBEp-
JKICHUM, BEIBOJIOB.

K 3TOMy MOHO 1006aBUTh M MHBIE IPUEMBIL: IPUEM pedepupoBaHHs, TPUEM KOMMEHTHPOBAHUS.

BaxxHoli coctaBisomeii 1r000ro COMUAHOTO HAYYHOTO M3JaHMS SIBJISETCS CHHCOK JIMTepaTyphl,
Ha KOTOPYIO cchutaeTcsi aBTop. [Ipy BOZHMKHOBEHUH MHTEpeca K KakoW-TO 00CyXk/1aeMOl B TEKCTE Mpo-
OsieMe Bcerzia ecTh BO3MOKHOCTh 00paTUThCS K CIMCKY OTHOCAIIEHCS K Hel uTepaTypsl. B aTom ciyuae
BCs ITpo0JieMa Kak Obl pa30MBaeTCs Ha COCTABIISIOIINE YacTH, KaX/1as U3 KOTOPBIX MOXKET U3ydaThbCs OT-
JeIBHO OT Apyrux. [Ipu 3TOM BaXXKHO HE TEPATh U3 BUJA OOLIMI KOHTEKCT U HE MOTPY>KaThCsl UpE3MEPHO B
JieTalu, IOTOMY YTO TaKMM 00pa3oM MOXHO HE YBHIETh INIaBHOTO.

IToaroroBka K 3K3aMEHy JOJDKHA IPOBOAMTHLCS HAa OCHOBE JIEKIIMOHHOI'O MaTepHalla, Marepuana
MPAKTUYECKHUX 3aHATHH ¢ 003aTeIbHBIM 00paIleHueM K OCHOBHBIM YYEOHHKAM 110 Kypcy. DTO MO3BOJIUT



HCKJIIOYNTh OIINOKN B IOHUMaHUH marepuaia, 00JIETYUT €ro OCMBICJICHUE, MPOKOMMCHTUPYET MaTCpHall
MHOT'OYHCJICHHBIMHU ITPUMCPAMU.

Memoouueckue pexomenoayuu 011 nOO20MOEKU K IK3AMEHY:

DKk3aMeH B V-M ceMmecTpe sBIseTcsl (JOPMON MTOTOBOTO KOHTPOJIS 3HAHWK M yYMEHUU 00ydaro-
IIUXCS 10 TAHHOW AUCUUIUIMHE, MOJYyYEHHBIX Ha JICKUHUAX, IPAKTUUECKUX 3aHATUSX U B MPOLIECCE CaMo-
CTOATENbHOU paboThl. OCHOBOM N1JIs1 ONpeeNieHUs] OLICHKU CIYXHUT YPOBEHb YCBOEHHUS 00yYarOIIMMUCS
MaTtepuaia, MpelyCMOTPEeHHOro JaHHON pabodeil mporpamMmoil K sk3ameHy HOmycKaroTCs CTYICHTHI,
HabOpasiue 36 u Gosiee OaMIOB MO UTOTaM TEKYIIETO M MPOMEKYTOUYHOT0 KOHTpoisi. Ha skx3amene cTy-
JeHT MoxeT Habpatb ot 15 1o 30 6amios.

B nepuoa noarotoBku K 3K3aMeHy 00ydYaroIrecs BHOBb 00paIlaloTCcsl K yueOHO-METOJUUECKOMY
MaTepHally U 3aKpeIUIsSIOT MPOMEKYTOUHbIE 3HAHMUS.

[ToaroroBka oOy4aromierocs K Sk3aMeHy BKIIIOUAET TPH dTara:

—  camocTosTeNnbHas paboTa B TEUEHHUE CEMECTPA;

- HCIMOCPCACTBCHHAA IIOATOTOBKA B JHU, NPCAIICCTBYIOIIHNEC 3K3aMCHY 110 TCMAaM KYypCa,
- IMOATOTOBKA K OTBETY HA 3K3aMCHALIMOHHLIC BOITPOCHI.

[Tpu moAroTOBKE K 3K3aMeHy OOYy4aroUIMMCs 11eJIeCO00pa3HO MCIOJIb30BaTh MaTEpUasbl JEKIUH,
y4e0HO-METOUYECKIEe KOMILIEKCHI, HOPMATUBHbBIE JTOKYMEHTHI, OCHOBHYIO M JIOMOJHUTEIbHYIO JIUTEpa-
Typy.

Ha »x3ameH BbIHOCUTCS MaTepuas B o0beMe, PeayCMOTPEHHOM paboudel mporpaMMoil yueOHoi
JTUCIUTITUHBI 32 CEMECTP. DK3aMeH IIPOBOJUTCS B MUCbMEHHOM / YCTHOM (opMe.

[Ipu nmpoBeneHun ’K3aMeHa B MUCbMEHHOM (YCTHOI) hopme, BeIyIIHil MpenoaaBaTelib COCTaBIIs-
€T 3K3aMEHALMOHHbIE OUJIEThI, KOTOPBIE BKIIIOYAIOT B ce0sl: TECTOBBIE 3a/1aHUS; TEOPETUUYECKHE 3a/1aHUS;
3a1au uinu cutyaruu. GopMyIupoBKa TEOPETHUECKUX 3aJaHMs COBMAIAeT ¢ (hOPMYITHPOBKON MEepeUHs
9K3aMEHAIIMOHHBIX BOIIPOCOB, JOBEJCHHBIX JI0 CBEIEHHUS OOYy4aloOIIMXCsl HaKaHyHEe SK3aMEHallMOHHOMN
ceccun. CojniepkaHue BOMPOCOB OJHOIO OMJIETa OTHOCHTCS K Pa3iIMUHBIM pa3/ielaM MpOrpamMMbl C TEM,
4T0OBI 00JIE€ MOJTHO OXBATUTh MaTepuall yd4eOHOW AUCHUIUINHBL.

B aynurtopum, rie mpoBOIUTCS YCTHBIM SK3aMEH, OJKHO OJHOBPEMEHHO HaXOIHMTHCs He Ooiee
IIECTH CTYJIEHTOB Ha OJHOTO MpenoaaBaTesis, IPUHUMAIOIIEro 3k3aMeH. Ha moaroroBky orsera Ha OusieT
Ha HK3aMeHe OTBOAUTCS 40 MUHYT.

I Ipu nmpoBeneHy MMCBEMEHHOTO YK3aMeHa Ha paboTy OTBOIUTHCS 60 MUHYT.

PezyrnbTar ycTHOrO (MMCBMEHHOT0) SK3aMEHa BBIPaKAETCsl OLICHKAMU:

Ouenka «omauunon— om 91 oo 100 6ann06 — TeopeTIIecKoe cofiepKaHue Kypca OCBOSHO TIOJTHOCTEIO, 0e3
po0OesIoB, HEOOXOIMMBIE MPAKTUYECKHE HABBIKK PabOThI C OCBOGHHBIM MaTepraioM copmupoBaHbl. Bee mpesty-
CMOTpEHHBIE MPOTrpaMMOii 00y4eHHs! yueOHBIE 3a/JaHHs1 BBIOIHEHBI, KAYECTBO MX BBITOIHEHHS OLIEHEHO YHCIIOM
0ayuIoB, ONIM3KUM K MakCUMaTbHOMY. Ha K3ameHe CTyIeHT IeMOHCTPHPYET TITyOOKHME 3HAHHS TPETyCMOTPEHHOTO
MPOrpaMMOi Matepualia, yMeeT YeTKO, TJAKOHUYHO U JIOTHYECKH M0CTIe/IOBAaTeIbHO OTBEYATh Ha MOCTABJIEHHbIE BO-
TPOCHL

Ouenka «copowion —om 81 00 90 6a/17106 — TEOPETIUECKOE CONIEPIKAHKE Kypca OCBOSHO, HEOOXOTMMBIE
MPAKTHYECKUE HABBIKK PadOThI chOPMUPOBAHBIL, BBITOHEHHBIE YUeOHbIE 3a/IaHUsI COZIEpKaT HE3HAYNTEITBHBIE OIIHO-
ku. Ha sk3aMeHe CTyZIeHT IEeMOHCTpUPYET TBEPAOE 3HAHUS! OCHOBHOTO (IIPOrPaMMHOI0) MaTepHasa, yMeeT YETKO,
IPaMOTHO, 0€3 CYIIIEeCTBEHHBIX HETOUHOCTEH OTBEYaTh Ha TIOCTABICHHBIE BOIPOCHL



10.

Ouyenka «yoosnemeopumenvhoy — om 61 0o 80 6annoe — TeOpeTUUECKOE COACpIKAHUE Kypca
OCBOCHO HE TOJHOCTHIO, HEOOXOAMMBIE MPAKTUYECCKHE HABBIKK PaOOTHI C(HOPMHUPOBAHBI YACTHYHO, BHI-
MOJIHEHHBIC YUeOHBIC 3a/IaHUS COIepKAT rpyOble omnOKku. Ha sk3aMeHe CTyIeHT AeMOHCTPUPYET 3HAHUE
TOJILKO OCHOBHOT'O MaTepuaia, OTBEThI COJIEPIKAT HETOYHOCTH, C1ab0 apryMEHTHPOBAHbBI, HAPYIIIEHA I10-
CJIeIOBATEILHOCTh U3JIOKEHUS MaTepHalia

Ouenka «Heyoosiemeopumenvno» — om 36 00 60 6an106 — TEOPETUUECKOE COAEPKAaHUE Kypca
HE OCBOEHO, HEOOXOUMbIe PAKTHUECKHE HAaBBIKW PabOThl HE chOPMHUPOBAHBI, BHIMOIHEHHbIE YUeOHbIE
3a/laHusl coepxKar rpyOble OmKOKY, TOTOJHUTENbHAS CaMOCTOATEIbHAs paboTa HajJl MaTepUaIoM Kypca
HE MPUBEJET K CYIIECTBEHHOMY MOBBIIICHHIO KaueCcTBa BBINOJIHEHMs y4eOHBIX 3adaHuil. Ha sk3amene
CTYJIGHT JI€MOHCTPUPYET HE3HAHHWE 3HAYUTEJILHOW YacTU MPOrPaMMHOrO0 MaTepHalia, CYUIECTBEHHbIC
OIIMOKK B OTBETaX Ha BOMPOCHI, HEYMEHHE OPUEHTUPOBATHCS B Marepuasie, He3HaHWE OCHOBHBIX MOHS-
THH OTUCIUAILINHEI

8. MaTepuajbHO-TeXHUYECKOEe o0ecnevyeHne U CIUTIIUHBI

1.1 TpeGoBaHusl K MAaTEePHAJIBLHO-TEXHHYECKOMY 00ecre4eHH 0

Jns  peamuzanuu  pabodel MporpamMmbl  JUCHMIIMHBI MMEIOTCA CIELUAlbHbIE IMOMEIIEHHUs s
MPOBEACHUSA 3aHATUM JIGKUMOHHOIO M CEMUHApPCKOIO THUIIA, TIPYIINOBBIX M HMHIMBHUAYaJIbHBIX
KOHCYJIbTallMi, TEKYyIIEro KOHTPOJII M IIPOMEKYTOYHOM aTTeCTalluM, a TakKe IIOMEIICHMs Ui
CaMOCTOSITENILHONW pabOThl M TOMEUICHUsS JJIsl XpaHEHHS W NPO(UIAKTHYECKOTO OOCITyKHBaHUS
obopynoBanusi. CrenuanbHble TOMEIICHUS YKOMIUICKTOBAHBI CHEIHAIHM3UPOBAHHON MeEOEnblo |
TEXHUYECKUMH CpEICTBA OOy4eHMs], CIyXallluMu s TpeAcTaBieHuss HHopManuu OONbIION
ayIUTOPHH.

O60py,I[OBaHI/Ie I TIPOBEACHU AL na6opaTopHHx 3aHATUMN MO JUCHUILIUHE:

HKII «PenTreHoBckas [uarHocTUKa MaTEPUAIOB)

DneMeHTHBIN aHanu3atop Ha yraepon u cepy MultiEA200CS; [TpousBoautens: AnalyticJena, I'ep-
MaHusl; rof Beimycka: 2008.

Pentrenosckuii nudppaxromerp JAPOH-6; [Ipoussonurens: HIIIT «bypesectauk», PO, rox Beimycka:
2002.

Bonnosoit pentrenogayopecuentHslil ciekrpomerp ARL ADVANT’ X Ilpoussogutens: Thermo
Fisher SCIENTIFIC, lIBeiinapus; rox Beimycka: 2010.

KomnakTHbIi HacToNbHBIN nopomkoBsiid AudpakromeTrp D2 Phaser. [IpousBoaurtens: Bruker AXS,
I'epmanus; rox Beimycka: 2011.

Jlazepubrii anaimmzaTop pazMepa gactul] Analysette 22. IIpousBoautens: Fritsch, 'epmanus; roa
Bbimycka: 2011.

PentrenodmroopectienTHBIN demMeHTHBIN aHanm3aTop Crniektpockan MAKC-GV; [IpousBoauTens:
HIIO «Cnextpon», P®, rox Beimycka: 2004.

[Torenmmoctat/ranbBanoctat PAR 2273; IlpousBoaurens: AMETEK, CIIIA; rox Beimycka: 2006.

ATomHO-abcopOimonnbIil ciektpomerp AA6800; [TpousBoautens: Shimadzu, ['epmanus; roxa
BbImycka: 2006.

Onexrpoxumudeckuii komruieke Autolab PGSTAT 30; IlpousBoaurens: Eco-Chemie, ['onnanus;
roa Beimycka: 2003, 2013.

Pabouas cranuus Labstar; [IpouszBoautens: mBraun, ['epmanus; ron Beimycka: 2006.



11. HNK-®Dypre cnekrpometplR-Prestige21; [IpousBoaurens: Shimadzu, ['epmanmns; roa Beimycka: 2006.

12. Cxanupyromuii anektpoHHbii Mukpockon Tescan VEGA3LMH ¢ EDX mMukpo3oH10M 17151 XMMUYe-
ckoro ananu3za. [IpousBonurens: Tescan, Yexus; roa Beimycka: 2013.

Jlnsi mpoBeNieHHs 3aHATUH JIEKIIMOHHOTO THUIIA MMEIOTCS JEMOHCTPAlMOHHOE 000pylOBaHUE U
yueOHo-Harmsanble  nocobus. [lo muctmmamae «®Pusnyeckas XUMHS» HMEIOTCS MPE3CHTAMH 10
OTIENBHBIM TEMaM Kypca, MO3BOJIsIomue Hanbosee 3((HEeKTUBHO OCBOUTH NPEACTABICHHBIN Yy4eOHBIN
Marepuail.

HpI/I IIpOBCACHHUU 3aHATUMN J'IeKI_II/IOHHOFO/ CEMHHAPCKOI'o THUIla 3aHATUMN HCIOJIB3YHOTCA:
JUUECH3UOHHOE NPOZDAMMHOE 0DecneueHue:

IlepeyeHb JTMIEH3MOHHOTO MPOorpaMmMHoro oovecnevennsi KbI'y 2022

Ne IIpaBoobaanarenn HaunmeHoBaHMe nporpamMmsel, npa- | OcHoBaHue 1/
n/n BO MCII0JIb30BAHUS KOTOPOM HCIO0JIb30BAHNS
NnpeoCcTaBIIsAETCs
1. | Microsoftirelandoperationslimited | [TakeT npaB ayis ydamuxcs Ha oOec- Jloroop
nedeHue gocrymna k cepsucy Office Nel3/9A-223
365 ProPlusEduShrdSvr ALNG 01.09.19
SubsVL MVL
PerUsrSTUUseBnftStudent EES
2. | AO «Jlaboparopus Kacnepcko- [IpaBa Ha mporpammHoe obecreue- Jlorosop
ro» HUE Ha nporpammHoe obecrieueHue | Nel3/DA-223

KasperskyEndpointSecurity JUISL 01.09.19
ousHeca — CranaptHblii Russian

3. | 000 [IpaBa Ha ucnosp30BaHKE IPO- Jlorosop
«/lokTop BeO» rpaMMHOTO oOecreueHust Nel3/2A-223
Dr.WebDesktopSecuritySuite AnTH- 01.09.19
Bupyc + LlenTp ynpasnenus Ha 12
Mec., 200 TIK

8.2 Oco0enHocTH peaju3anuy TUCHHUIUIMHBI VIS HHBAJIUAOB M JIUI C OTPAHHUYECHHBIMHA BO3-
MOKHOCTSIMH 3/10POBbSI

st CTyZIeHTOB ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSMH 370POBBS CO3/IaHBI CTEIUATbHBIE YCIOBUS
JUTSL TIOTy4YeHHUs: 00pa30oBaHus. B Mensx MOCTYMHOCTH TOJYYEeHHs BBICIIETO 00pa3oBaHus MO oOpa3oBa-
TEIBHBIM MMPOTPaMMaM WHBAIUIAMHU H JIUIIAMHU C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBbSI YHHBEPCH-
TETOM 00ECIIEUNBACTCS:

1. AnpTepHaTHBHAs Bepcus OPUITMAIBLHOTO caiiTa B ceTH « THTepHeT» s cTaOOBUISIINX;

2. 1711 MHBAJIUIOB C HAPYIICHUSIMU 3peHHs (CI1a00BUASIINE, CIICIBIC)

- IPUCYTCTBHE aCCUCTEHTA, OKA3BIBAIOIIETO 00YYarOIIeMycsi HeOOXOIMMYIO MOMOIIb, JyOJINpOBa-
HUE BCIIYX CIPABOYHOW MH(OpPMAIIUU O PACTIMCAHUHU YUCOHBIX 3aHATHI; HATMYUE CPEJICTB IS YCHIICHUS
OCTaTOYHOTO 3pEeHUSs, OpalIeBCKOH KOMITBIOTEPHOW TEXHHKH, BHACOYBEIUUUTENICH, TPOTpaMM HEBHU3Y-
IBHOTO JTOCTYIA K WH(OPMAIUH, MPOTPAMM-CHUHTE3aTOPOB PEUU M JPYTHUX TEXHUYECKUX CPEACTB MpHE-
Ma-Tiepeaun yueOHol nHpopmaIuy B JOCTYITHBIX (popMax Ijist CTYyICHTOB C HAPYIICHUSIMU 3PEHUS;

- 33IaHUS 1)1 BHIIOJIHEHHS Ha DK3aMEHE 3aUUTHIBAIOTCS ACCUCTCHTOM;

- MUCbMEHHBIC 3a/IaHUs BRIOTHIIOTCS Ha OyMare, HATUKTOBBIBAIOTCS ACCUCTEHTY 00YYaroIIMCS,



3.J1ns1 MHBAJIMIOB W JIMII C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI 110 CIyXy (crmabociblmia-
e, riayxue):

- Ha 3a4eTe/PK3aMEHE MPUCYTCTBYET ACCUCTEHT, OKA3BIBAIOIINKA CTYJACHTY HEOOXOJAMMYIO TEXHU-
YECKYH0 TTOMOIIh C YY€TOM MHIMBHIyAIbHBIX OCOOEHHOCTEH (OH IOMOTAEeT 3aHITh pabouee MECTO, mepe-
ABUTATbCA, IIPOYUTATh U O(l)OpMI/ITL 3aJaHUC, B TOM YHUCJIC 3allMChIBas1 110 I[I/IKTOBKy);

- 3a4eT/7K3aMEeH POBOJUTCS B MUCbMEHHOU (hopMme;

4. Jlns MHBaJIMIOB M JIMII C OTPAHUYCHHBIMHA BO3MOYKHOCTSIMH 370POBBS, MMCIONIUX HAPYIICHUS
OTIOPHO-JIBUTATEIILHOTO allapara, CO3/IaHbl MaTEPHAIbHO-TEXHHUECKUE YCIOBUs 00CCIICYHBAIOIIIE BO3-
MOJKHOCTh OECHPEISATCTBEHHOTO JTOCTYIa 00yYaONIMXCsl B y4eOHbIC TIOMEIICHUS, 00bEKTY IMUTAHUS, Tya-
JICTHBIC U APYTUC NOMCUICHUS YHUBCPCUTETA, a TAKIKEC HPGGBIBaHI/Iﬂ B YKa3aHHBIX IMOMCIICHUAX (HaHI/I‘-II/Ie
paciIMpeHHbIX JBEPHBIX MPOEMOB, TOPYYHEN U IPYTHX MPUCTIOCOOIICHUH).

- IMCbMCHHBIC 3a/laHUA BBIIIOJIHAIOTCA Ha KOMIIBIOTEPEC CO CIICHUATIU3UPOBAHHBIM IIPOIpaAMMHBIM
O6€CH€‘~I€HI/I€M NJIM HAAUKTOBBIBAKOTCA ACCUCTCHTY

- 110 YKEJIAHWIO CTYJICHTA YK3aMeH MPOBOJIUTCS B YCTHOM (opme.

OOyuaronuecs U3 4ucia JHI ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370pPOBbsI 00€CIEUEHBI JJIEK-
TPOHHBIMHU 00pa30BaTEIbHBIMH pecypcamMu B (hopMax, alaiTHPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbSI.



IIpuno:xenue 1
JIveT u3MeHeHHH (I0MOJTHEHMI)
B paboueii nporpaMMe IMCHUILIUHBbI «DU3HYeCKHE METOIbI HCCIET0BAHUD)
o HanpasieHuto noarotToBku 04.03.01 — Xumus va 2023/2024 yueOHbIi rof

No [Tepeuenb BHOCUMBIX

OnemeHT (myHkT) PIT/] . . [Ipumeuanue
n/m W3MEHEHUH (AOTOTHEHUH)

OO6cyxeHa U peKOMEH0BaHa Ha 3acelaHuu KadeIpsl HEOPraHUYeCKO U (HU3HMUeCKON XUMUU

pOoTOKOJ Ne OT « » 2023r.

3aBemyronuii kageapoit

JIMYHAs TTOJUCH paciidpoBKa MOAMKUCH ata




Ipunoxenue 2

Pacnpenesnenne 6a/1j10B TeKyero i pyoe:kHoro KOHTPOJIst

Cymma o6annos

Non/n Buo xonmpona 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.
Omeemsvt na npaxkmuue- | om 000 126 | om 00046 | om 0 0o 46 om 0 0o
CKUX 3AHAMUSX 46
Buvinonnenue  camocmos-
3. MEeNbHbIX 3A0AHU
om 0 0066. | om00026.|om00oo26 | om0oo?2
o
4. Pybestcnolit Konmpons 00 30 6annos 00 10 6. 00 10 6. 00 10 o.
5. TECTUPOBAHUE ot 0- 10 96 ot 0- 10 30. ot 0- 1o | ot 0- 1o
. 30. 36.
KOJUJIOKBUYM or0102106.| or0no76.|0r0n076.| or0mo7
0.
Hmozo cymma mekywezo
u pybescnozo konmpona | 0o 706annoe 00 230. 00 230 00 240
6. OlleHKA «YyI0BJIETBOPH-
TeJbHO» He MeHee 36 | He meHee 12 HE MEHEee | He MeHee
0. 0. 126 126
7. OI[eHKA «XOPOII0» menee 70 0.
(51-696.) | wmenee 23 6 | meHee 23 6 | meHee 240
8. OLIEHKA «OTJIHYHO»
He MeHee 70 | He meHee 23 HE MEHEe | He MeHee
0. 0. 230 246




LlIkana oyenuganus nAAHUPYEMbBIX PE3YIbMAMO8 00yYeHUA

Texymuii 1 pyoexkHbIA KOHTPOJIb

IIpunoxenne 3

CemecTp IIxana oneHUBaAHUS
0-35 0a/10B 36-50 6aq10B 51-60 6an10B 61-70 6a.110B
Bropoii YactuyHoe mnocemeHue ayauTopHbiX | [lonHoe wunm dactuuHoe mnoceuienue | [TomHoe mnm wactuuHoe mocemte- | [lonnoe MOCeIIeHUE
3aHATHNA. HeyOBIETBOPUTENBEHOE BBI- | ayNUTOPHBIX 3aHATHI. YacTWYHOE BBI- | HUE ayAUTOPHBIX 3aHATHM. ayJIUTOPHBIX 3aHATHH.
MOJIHEHWE JOMAaIIHero 3afanud. I1lmo- | monHenne pomamHero 3anaHus. Ya- | IlonHoe BeImonmHeHue nomamHe- | [TomHOE BBITONHEHHE HO-
xassi ~ MOArOTOBKa K  OaJUIbHO- | CTHYHOE BBIITOJHEHUE 3aJaHUi U ca- | TO 3aJaHMs. MaIllHero 3ajaHus. BeI-
pedTHHroBEIM MeponpusTusiM. CTy- | MOCTOSITENILHON palOThI, TECTOBHIX 3a- | BhIMoNHEHWe 3aJaHuil UIsl caMo- | IOJTHEHUE 3afaHuil  Juis
JCHT HE JIOIyCKAaeTCsl K MPOMEXYTOY- | IaHUH, OTBEThl Ha KOJUIOKBUYME Ha | CTOSTEIbHOM paldOThl, TECTOBBIX | CAMOCTOSITEIbHON pabo-
HOM aTTecTaluu OIICHKY «YJOBJIETBOPUTEIHHO. 3aJlaHuil, OTBETHl Ha KOJJIOKBHY- | Thl, TECTOBBIX 3aJaHHM,
Me Ha OIIEHKY «XOpOIIIO». OTBETHl Ha KOJUIOKBUYME
Ha OLIEHKY «OTIUYHOM.
IIpomekyTOUHAs aTTEeCTALMSA
Cemectp Ikana orieHUBaHUS
HeynosnersopurensHo Y IOBIETBOPUTEIBHO Xoporo OTinyHO
(36-60 6annoB) (61-80 GannoB) (81-90 6aynon) (91-100 6annoB)
Bropoit Crynent umeet 36-60 O6awtoB no | Crynent umeer 36-50 OamnoB mo | Ctynent umeer 51-60 Oamnos | Ctynent umeer 61-70 6amios mo

UTOTaM TEKYINEro W PyOeIKHOTro
KOHTPOJIsI, HAa DK3aMEHEe He Jal
MOJTHOTO OTBETA HHU HA OJIUH BO-
mpoc.

Crynent nmeet 36-45 GamioB 1o
WUTOTaM TEKYIIETO M PyOEKHOTO
KOHTPOJIsI, Ha 3K3aMEHE Jall IOJI-
HBIA OTBET TOJBKO Ha OAWH BO-
mpoc

UTOraM TEKYILETr0 U PyOeKHOTr0 KOH-
TpOJIsi, HA PK3aMEHE JaJl MOJHBIN OT-
BET Ha OJUH BONPOC U YACTUYHO OT-
BETUJI HA BTOPOIL.

Crynent umeer 46-60 O6amioB 1o
UTOTaM TEKYIIETO U PYOEeKHOTO KOH-
TPOJIA, HAa HK3aMEHE JAajl MOJHBIN OT-
BET Ha OJAWH BONPOC WM YaCTHYHO
OTBETHII Ha 00a BOIIpoca.

CTyIeHT UMEEeT 10 UTOTaM TEeKYIIEro
u_pyOexxHoro KoHTpoisi 61-70 Gan-

[0 UTOraM TEKYIIEro U pyOex-
HOTO KOHTpOJISI, Ha DJK3aMeHe
JlaJI TIOJIHBIM OTBET HA ONMH BO-
IpOoC W YaCTUYHO OTBETWJI Ha
BTOPOM.

Crynent umeer 61 — 65 Gamos
[0 UTOraM TEKYIIEro U pyOex-
HOTO KOHTpPOJS, Ha DJK3aMEHE
JIajl TIOJTHBIM OTBET Ha OJHWH BO-
IpOC W YacTUYHO OTBETWUJI Ha
BTOpoil. CryneHT umeer 66-70

UTOraM TEKYIIEro U pyOeKHOro
KOHTPOJIsI, HA 3K3aMeHe jaji I10JI-
HBIH OTBET Ha 00a BoIpoca.




JIOB Ha D3K3aMCHC€ HC 1ajJ II0JHOIo
OTBE€Ta HU Ha OJJUH BOIIPOC.

0aJJIOB 1O WTOTaM TEKYIIETO |
pyOeXHOTO KOHTpPOJISI, Ha JK3a-
MEHE Jall TIOJHBIH OTBET TOJILKO
Ha OJMH BOMPOC.
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