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1. He.ﬂl/l H 3aJa4YM OCBOCHUSA JUCIHHUITJINHBbI

Henbo wusyueHuss AUCUMIUIMHBL «DU3NYECKUE METOJbl MCCIEAOBAaHUSA» SBISETCS OCBOEHUE
CTYJICHTaMH METOJIOJIOTUU PA3TUYHBIX (PU3NYECKUX METOJOB HUCCIECTOBAHUN XUMUUYECKUX COCAMHEHUN U
OBJIAJICHUE NPAKTUYECKMMH HAaBBIKAMHU HCIOJIb30BAHUS METOJOB, JOCTYIHBIX LIUPOKOMY KpYyry
UccleIoBaTeNell, a TaKKe 3HAKOMCTBO C PEXKE NPUMEHSIOLIMMUCS, HO BEChbMa BaXXHBIMU JUISI XUMHH
METOJIaMU TIOJyYEHUS CBEACHUN O CTPOEHUHU MOJIEKYIL.

3ajayaMu JMCUMILUIMHBI SIBJSIIOTCA: KOMIUIEKCHOE M3YyYEHHE CHEKTPOCKONMYECKHUX U CIIEK-
TpaJbHBIX METOJOB ISl YCTAHOBJIEHUSI COCTaBa, CTPOEHUSI, CTPYKTYpPbl OPTaHUYECKUX U HEOPraHUYECKUX
COeMHEHUI HEeOoOXOAMMBIX UIsl Teaarora W Bocnutarens (mpodeccuoHanbHoro cranpapra «llemaror
(megaroruyeckast eATENIbHOCTh B c)epe ITOMIKOIBHOT0, HAYaJIbHOTO OOIIEro, OCHOBHOTO O0IIEro, cpe/l-
Hero oOmero oOpa3oBanusi) (BOCIUTATENb, YUUTEINb)» YTBEPKICHHBIN npukasoM Muntpyaa Poccuu ot

18 oxtsa0pst 2013 r. N 544H)

2. Mecto aucunminnsl B ctpykrype OIIOITI BO
JucuumuinHa «Pu3ndeckue MeTO/Ibl UCCIIEOBAHUS» SIBIIACTCS AUCHUIUIMHON YacTu popMHUpyeMon
y4acTHUKaMU oOpa3oBarenabHbIX oTHOLIEeHU bioka 1 Moayns "KBanToBas xumus. Mosnekyibl, MOJIEKy-
JISIpHBIE CUCTEMBI U TBEPAbIE Telay» MporpaMMbl OakanaBpuarta rno HanpasiaeHuio 04.03.01 Xumus.
N3ydyenne nucuuminHel «PU3HUECKUE METOABI MCCIENO0BAaHUA» OCYLIECTBIISIETCS HAa OCHOBE 3Ha-
HUM, MOTyYeHHBIX M0 JUCHMITIMHAM: «MaTtematukay, «Pusnka», «Heopranuueckas XuMus», «AHaJINTH-
yeckas XuMus», «KBaHTOBas XUMHUSD) U Jp.
Jucnunimza «®Pu3nueckre MeTo/1bl UCCIIEA0OBAHUS SBISETCS MPEIIECTBYIOMEN sl TAKUX JIHC-

uuInH Kak: «[IpenqaunnoMuas npaktuka», «BMCy, «Xumudeckas TEXHOIOTHSI.

W3ydyenne naHHOW MUCIMIUIMHBI HAIMPABJICHO HA OCBOCHHE OOOOIICHHBIX TPYIOBBIX
byHKIMI
I1C «Ilenaror (memaroruyeckas IesITEIHLHOCTh B c(pepe JOIIKOJIBHOTO, HaYaJbHOTO O0IIIe-

ro, OCHOBHOTO OO0IIero, cpeaHero oOmiero oOpa3oBaHus) (BOCHHUTATENb, YUUTEIb)»
yTBEpKIeHHbIN npukazoM Muntpyaa Poccun ot 18 oxtsiopst 2013 r. N 544u OTOD - Ile-
Jaroruyeckasl IeATeIbHOCTh MO MPOSKTUPOBAHUIO M pealn3alui 00pa30BaTeIbHOTO TIPO-
1ecca B 00pa3oBaTeNbHBIX OPraHU3alKAX JOIIKOJIBHOTO, HAYaJILHOTO O0IIEeTr0, OCHOBHOTO

o0111ero, CpeHero 0oIero oopa3zoBaHus



3. TpeOoBaHus K YPOBHIO OCBOCHUS M CIUIINHbBI

3.1. Dnemenmur ob6uienpogpeccuonanvuvix (OIIK) u npogpeccuonanvnvix (IIK) xomnemenyuii,

dopmupyemoix 0annoi oucyuniuHou

[Tporiecc M3ydeHus: AUCUUILUIMHBI HANPaBiIeH Ha (JOPMUPOBAHHE CIEAYIONUX MPO(ECCHOHATBHBIX KOM-

HEeTEHINHI

IIK-3. Cnocoben npoekmuposams u ocyuiecmeinams HAnNPaAe1eHHbll CUHME3 HeOPZAHUYEeCKUX

COCOUHECHUIL C NOJIE3HbIMU CEOUCMBAMU NOO pykoeodcmsom cnevuaaucma 0os1ee ebicoKoIL

keanugpuxayuu 3.2. Pezynomamot oopazoseanus, popmupyemozo 0aHHOU OUCYUNIUHOTU

B PE3YJIbTATC U3YUYCHUA JUCHUIIIIMHBI «DU3nIeCKHe MCTOJbI UCCIICAOBAHUA» CTYACHT JOJIZKCH:
3HAaTb OCHOBBI (bHSI/I‘ICCKI/IX MCTOO0B I/ICCJ'ICIIOBB.HI/Iﬁ U OCHOBHBIC €CTCCTBCHHOHAYYHBIC 3dKOHBI U
3dKOHOMCPHOCTH Pa3BUTHUA XHUMHUYECKOU HAyKH.

YMETD aJaliITUPOBATh 3HAHUA U YMCHUS, ITOJYUCHHBIC B KYPCEC, K PpCHICHUIO KOHKPETHBIX 3a41a4, CBs-
3aHHBIX C HpO(i)GCCI/IOHaJH)HOI\/JI ACATCIIBHOCTBIO; UCITI0JIb30BAThL TCOPECTUYCCKUC 3HAHUSA TTPU 00BsACHE-
HHUH PE3YyJIbTATOB I/ICCJIG,ZLOBaHPlﬁ.

BJIAA€Th HaBbIKaMU IIPOBCACHUA XUMHUYCCKOI'0 SKCIIEPUMEHTA, OCHOBHBIMH CUHTCTUYCCKMMU U aHa-

JIUTUYCCKUMHU METOJaMU TTOJTYUCHUA U UCCIICAOBAHUA XUMHNYCCKUX BEIICCTB U pCaKHHﬁ.

— B cootBercTBHH C IIC «Ilemaror (memarormueckast IesTeILHOCT B chepe TOMKOIBHOTO, HaYallb-
HOTO OOIIET0, OCHOBHOTO OOIIEro, cpenHero obmero odpa3oBaHus) (BOCHUTATENb, YUUTEIh)»
yTBepKACHHBIN npukazoM Muntpyaa Poccun ot 18 oktsOps 2013 r. N 544n T® - A/01.6 O6-
mienenaroruueckas ¢pynkiusi, A/02.6 BocnutarensHas nestenbHOCTh, A/03.6 Pa3zBuBaromas nes-
TenbHOCTh, B/03.6 Ilenarornueckast AesITeIbHOCTD MO PeaTU3allMy IPOTrpaMM OCHOBHOTO U Cpel-
Hero oo1ero oopa3zoBaHus

4. Copep:kaHue H CTPYKTYpPa AUCHMILIHHBI

Tabauya 1.ConepxaHue TUCIUTUTHHBI

Ne

Haume- Kox kon- | Hammeno-
HOBaHUE¢ Conepﬁcafme pasaeaa TpoJupye- BaHHe oOlle-
pasaena MO KOM- | HOUHOTO

NeTeHun | cpeacrBa
WIn ee 4a-

CTH
1. Beenenue | @usuueckue sIBICHHUS, HA KOTO- [1K-3. 3ammra na-
B (u3nye- | PbIX OCHOBAHbI METO/IbI UCCIIENIO0- 6opaTopHOii
CKHE Me- BaHUS — MOTJIONICHUE U3TyUCHUS, PaBOTEI
TOABI UC- | MCITyCKaHHUE, paCCEUBAHUE, OT- (JIP),
CJe/loBa- | paKeHUue, MPEeIOMIICHHUE U JIPY-
Tectuposa-

HU. rue. «Ou3ndecKue METOAbI UC-




D7eK-
TpOHHAas
CIIEKTPO-
CKOIIUA
CJIOKHBIX
MOJIEKYIJL.

CIIEZIOBAHUSI»- UHTErpaTUBHAs
yueOHas aucruiuimHa. Kparkas
UCTOPUS PA3BUTUS METOMOB,
Knaccudukanus ¢pusudecknx
METOIOB IO XapaKTepy B3aUMO-
JICHCTBHUS BEILIECTBA C U3JIyYEHU-
eM. OO1e NPUHLIUIIBI UCTIOJb-
30BaHUs Pa3IMUHBIX METOJIOB.
CrexTpasbHble U HECTIEKTPaJlb-
Hble MeToibl. [loHsTHE criekTpa.
Paznuune Bo3amoxkHOCTEN METO-
JIOB B PEIIEHUHU UCCIIEJOBATEb-
ckux 3ajad. [Ipsmas u obpatHast
3a/1a4H.

XapaKTepUCTUKHU 3JIEKTPOHHBIX
CIIEKTPOB- SHEPI'Usl Iepexoa,
MHTEHCUBHOCTb, IIUpUHA U Hop-
Ma IToJIoCckl nornouenus. [Ipasu-
na otoopa. OOBSICHCHHE CIIEK-
TPOB CIIOKHBIX MoJiekyl. C mo-
3unmu Merona MO JIKAO. O6-
IIM€ IPUHIUIBI METO/1a; KJIACCH-
¢ukast MO o cuMMeTpuu, 110
XapakTepy CBA3bIBAaHUS ATOMOB.
TeopeTnueckuil pacy€T cekTpa.
Cuna ocumisatopa. OTHeceHue
ANEKTPOHHBIX NepexoaoB. THIbI
JJIEKTPOHHBIX NIEPEXOOB B CIEK-
Tpax OpraHUYeCKUX MOJIEKYJI.
Xpomoops! u aykcoxpomsl. O0-
30p CIIEKTPOB Pa3IMYHBIX KJlac-
coB coeiMHeHul. O0bsACHEHHE
CIEKTPOB KOMIUIEKCHBIX CO- €U~
HEHUU C MTO3ULIUHA TEOPUH KPH-
crasuaeckoro nosst /TKII/. Oc-
HoBHbIe nosioxkenus TKII. Jlei-
CTBUE JIMTaHJIOB Ha SHEpreTHye-
ckue coctostuus 3d- opOuTaneii.
CHeKTpOXMMHUYECKHM pAJT JIUTaH-
10B. O030p CHEKTPOB KOMILIEKC-
HBIX coenuHeHni 3d — MeTaJlIoB.
CpaBHeHuE TEOpH KpUCTAIIIINYE-
ckoro nonst 1 MO JIKAO.

HHE (T),
KOJUTOKBH-
ym (K),
pyOeKHBIN

KOHTPOJIb
(PK).

Koneba-
TCJIIbHAA
CIIEKTPO-
CKOITUA

NudpakpacHas CieKTpOCKOMHUS
nornomieHus. Konebanue rapmo-
HUYECKOT0 OCIUJUISTOPA C MO3H-
1185071 KJIACCHYECKOU MEXaHUKHU.:
BBI BOJ ypaBHEHUS TIOTEHIIUAb-
HOM KPUBOH, 9aCTOTHI KOJICOAHUSI.
CuioBad IIOCTOSIHHAsI CBI3U. Pe-
3y/lbTaT KBAaHTOBO-
MEXaHHYECKOTO PaCCMOTPEHUSI:

I1K-3

3amura na-
6opaTropHO
paboThI
(JIP),
Tectuposa-
HUE (T),
KOJUIOKBH-
ym (K),




ypaBHEHHUE CTAIlMIOHAPHBIX CO-
CTOSHUM; KOJIeOaTEILHOE KBaH-
TOBOE YHCJIO; TIPABUIIO OTOOPA ;
MPEANOJIaraeMblii CIIEKTpP rapMo-
HUYECKOT0 OCIMILIATOpA. YUET
AQHTaPMOHUYHOCTH KOJEOaHUH.
Kpusas Mop3ze. OcHoBHBIE KOJI€E-
OarenbHbIC IEPeXoabl 1 00epTo-
Ha, UX UHTEHCUBHOCTH U SHEP-
run. Pacu€r noctostHHOM aHrap-
MOHHYHOCTH. «[ opsure» moo-
cbl. KoneGanust MHOT0aTOMHOM
Moutekynbl. Kimaccuduxanus
HOPMAaJIbHBIX KOJICOAHUI 110
dbopMe u cuMMeTpuu. Xapakre-
PUCTUYHOCTH KoJiebanuit. OT-
KIIOHEHHE OT XapaKTepUCTUIHO-
CTH I10 YaCTOTE - MEpa U3MEHe-
HUsI CBOWMCTB JIaHHOU I'PYIIIBI
aToMOB. [Ipu4nHbBI ycI0KHEHUS
3KkcnepuMeHTanbHbIX K- criek-
TPOB — BIHUSIHUE (DPU3HUECKOTO
COCTOSIHUS 00pasiia, pacTBOpUTE-
151, monumopdusmMa. Buyrpu- u
MEXMOJICKYJIIPHBIX B3aUMOJICH-
CTBUM, PE30HAHCHOTO B3aHMO-
nelicTBrs Kojie0aHuii; H30TOIIO-
3amenienue. [I[puHuunuansHas
cxema UK — cnekrpodotomerpa.
[Tpurorosnenue oOpasuos, MH-
TeprpeTarus CekTpoB. JanbHsist
u 6mmxHss MK-o0mactu B Xumu-
YeCKUX uccienoBanusx. Criek-
TPOCKOIHS KOMOMHAIIMOHHOTO
pacceuBanus ceera. Cxema npo-
ucxoxjenus crnektpos KPC.
CTOKCOBEIE, aHTUCTOKCOBEIE,
peneeBckue nuHud. [IpaBuna ot-
6opa. [IpaBuio aabTepHATUBHOTO
3anpera. CTeneHs Aenos- pusa-
unu JiuHuM B criektpe KPC, e€
3aBUCUMOCTh OT CHMMETPUU MO-
nekyssl 1 konebanus. UK —u
KPC — cnektpockonusi — B3aUMHO
JIOTIOJTHSIIOIINE METO/IbI UCCIIE0-
BAHMS CTPOEHUS MOJIEKYIL.

pyOeKHBIN
KOHTPOJIb
(PK).

Bpama-
TeJIbHas
CIIEKTPO-
CKOITUA

VY cnoBus IpUMEHEHU MUKPO-
BOJIHOBOM CIIEKTPOCKONUHU. Mo-
JIeJIb KECTKOTo poTtaTopa. Mo-
MEHT UHEpLUU. Y PABHEHUE JHEP-
TUU BPaIATEeIbHOIO YPOBHSL.
BpamarenbHoe KBaHTOBOE YHCIIO.

I1K-3

3amuTa Ja-
O6opaTtopHOi
paboTsl
(JIP),
Tectuposa-




Habop sHeprernyeckux cocros- HHE (T),
uuii. [IpaBuna or6opa. Bparmia- KOJLIOKBH-
TeNbHas nocTossHHas. Bun Bpa- yum (K),
LIATENLHOTO CEKTPa ABYXaTOM- pyGexHEt
HOM MoJekyibl. Hexectkuii po-
taTop. [locTosTHHAS IEHTPOOEIK- KOHTPOJI
HOTO PACTSKEHUs, €€ CBS3b C CU- (PK).
JIOBOM MOCTOSIHHOM CBsA3U. Bpa-
IaTeJIbHbIE CIIEKTPbl MHOIO-
ATOMHBIX MOJIEKYJI. JINHEHbIE
MoOJIeKYJIbl. MoJieKyibl Tuna cge-
PUYECKOI0, CAMMETPUYHOIO,
aCUMMETPUYHOTr0 BoTuka. Pacuer
SHEPreTUYECKUX COCTOSTHUM
CUMMETPUYHOr0 Boiuka. [ToHs-
tue 3¢dekra Hlrapka.
Kone0a- [TapannensHble U IEPIIEHAUKY- I1IK-3 3amura Jna-
TEIbHO- JSIpHbIE KOJIEOaHHUsI MHOI0aTOM- 6OpaTOpPHOI
Bpalia- HBIX MoJiekyil. KonebarenbHo- paBoOTHI
TeJbHAs BpallaTelbHble YPOBHU, UX dHEP- (JIP),
CHEKTpo- | reruyeckas auarpamma. [IpaBuna
CKOTIHSI. orbopa. Ctpykrypa P, Q, R- Bert- Tectupora-
Beil B CIIEKTPax MOJICKYJT Pa3iny- HHC (T),
HOM CUMMETPHH. KOJITIOKBH-
ym (K),
pyOeXHBIN
KOHTPOJIb
(PK).
Pedpak- ITonsatue nokazarens npenomne- | [1K-3 3amuTa Ja-
ToMeTpusi | HUA cBeTa. OTHOCUTENbHBIH, a0- 6opaTopHO
COJIIOTHBIN [TOKA3aTeNb IPEIOM- paGOTEI
JeHus. 3aBUCUMOCTD OT IJIOTHO- (JIP),
CTH, MOJIAPU3YEMOCTH MOJIEKYJIBI,
OT TeMITEPaTypHl, IaBICHHUS, CO- Tectuposa-
CTaBa PacTBOPOB, JJIMHBI BOJIHBI HHE (T),
cBeTa. OTHOCUTENIbHAS, CPEIHSI, KOJIJIOKBU-
yaenbHas qucrnepeus. [Tpunnu- ym (K),
nuajibHas cxema pedpakromerpa PYOEKHBIN
tuna A60e. Y ieinpHast 1 MOJISp- KOHTPOITh
Has pedpakuuu. I'pymnmnossie, (PK)
CBsI3€BbIE, aTOMHBIE pe(paKiny, ’
CTPYKTYpHBIC UHKPEMEHTHI. BbI-
qucaeHne pedpakiuy 1o ajau-
THBHOU cxeMe. DK3aJbTallus MO-
nexyssipHoi pedpakuu. Onpe-
JIeJIeHUe CTPYKTYphl OpraHuye-
CKHX CO- €IMHEHUI 110 MOJIEKY-
JSIpHOM pepakiuy U AUCTIEPCHH.
Brruucnenue pedpakiiuu pacTBo-
PEHHOTO BEILECTBA.
Crnektpo- | MeToa 371eKTpOHHOTO apamar- I1K-3 3amura na-




CKOIIMSA B | HUTHOTO pe3oHaHca CIIMHOBBIN U 6oparopHO
paauoda- | MarHUTHBIA MOMEHTBHI 3JIEKTPOHA. paGoTHI
cToT- HOM | DddekT 3eemana i1 HeCcrapeH- (JIP),
00JacTU. | HOTO 3JEKTPOHA. DJIEMEHTapHbIN T )
MarHuTHbIN pe3oHaHc. OCHOBHOE ectHposa
ypaBaenue JI1P, nmpasuna orbopa Hye (D,
U YCJIOBHS MOJIYYEHHUS CIIEKTPOB KOIUIOKBH-
DIIP. TlapaMeTphl CIIEKTPOB ym (K),
OIIP. CBepXTOHKOE B3aUMOJEH- pyOexKHBIN
CTBHUE U €r0 IIPOSBJICHUE B CIIEK- KOHTPOJIb
tpe DIIP. IIpunoxenue metona (PK).
OI1P B xumun. Unentudukanus
U olpeziefieHue KOHIIEHTPAIUH
IapaMarHUTHBIX MOJIEKYJI, U3Y-
YeHHE MEXaHU3Ma U KHHETUKU
XUMHYECKHX peakuuid. MeTon
SIEPHOT0 MAarHUTHOTO Pe30HaH-
ca. dusnyeckue OCHOBBI METOA.
VYcioBue iA€pHOrO0 MArHUTHOTO
pe3oHaHca. XUMUYECKUI CIBUT U
CIIMH-CIIMHOBOE B3aUMO/ICIICTBUE
siaep. AHanu3 crekTpoB AMP.
[IpOTOHHBIN MarHUTHBIN PE30-
HAHC ¥ €ro MPUMEHEHHE B Opra-
HUYECKOM XMMHH, TOCTOMHCTBA U
Henpocratku Merozaa. SAIMP npy-
I'MX MarHUTHBIX siaep. biaok-
cxema crnexkrpomerpa SAMP.
Meron O dext Meccbayspa. omrmuie- [1K-3 3ammra Ja-
SICPHOTO | POBCKOE YIIMPEHUE JTUHUN U 6opaTopHOit
ramma- sHeprus otgauu. [lomyuenune paBOTHI
pe30HaH- | raMMa-pe30HAaHCHBIX CIIEKTPOB. (JIP),
ca. Bo03MOXHOCTH IPUMEHEHUS TaM-
Ma-pe30HAaHCHOW CHEKTPOCKOIUU Tectuposa-
B XMMUH. HHAC (T),
KOJUJIOKBH-
ym (K),
pyOeKHBIN
KOHTPOJIb
(PK).
Macc- ®u3nvecKkue 0CHOBBI METO/1A. I1K-3 3amura na-
crnektpo- | [IpmHIMnuaneHas cxema mMacc- 6opaTropHOH
METpHUS criekTpomeTpa. Metoasl HOHU3a- paBoTHI
muu. TUITEI HOHOB B Macc- (JIP),
CIIEKTpPAaX, pa3/IeJICHUE U PETH-
cTpanus noHoB. MloHHast 001acTh Tectuposa-
U pa3pelaromas cnocoOHOCTh HHUEC (T),
Macc-CIeKTpOMeTpa, MpuMeHe- KOJUIOKBH-
Hue metona. nentudukanus ym (K),
BeiecTB. [IpoGiemsl pacumd- PYOEKHBIH

poBku cniekTpoB. Koppensauus

KOHTPOJIb




MEXIy MOJEKYJISIPHON CTPYKTY-
pou u Macc-cnekrpamu. M3mepe-
HHUE MTOTEHIMAJIOB MOSIBICHUS
HOHOB U OIpe/ie/ICHUs IOTEHI1a-
JIOB MOHU3ALIUH U SHEPTUHU pa3-
pbiBa cBsa3eil. KonuecTBeHHbIN
aHanu3, npuMeHenne BM.

(PK).

% Crextpo- | Cxema BO3HUKHOBEHUS (HOTO-
CKOIHSA B | DJIEKTPOHHOM SMUCCHH B PE3YJIb-
00acTi | TaTe MOIJIOUIEHUS BAKYyMHOI'O

peHTre- ynbTpaduoieTa Ui PeHTI€HOB-
HOBCKOT'O | CKOT'O M3Jy4€HHUS B U30JIUPOBAH-
u3nyye- HOI MOJIEKyJIe B TBEPJIOM TeJe.
HUSL. P®nA u oxe-CrieKTpOCKOIIHs.

[IpaBuna or6opa. Bo3moxkHocTr
VYOOC, POOC u POnA. Konnye-
CTBEHHBIM 3JIEMEHTHBIN aHAIU3.
Xumuueckuit casur B POC u
YCTaHOBJIEHHE CTPYKTYPhI MOJIE-
Kyl. OcOOEHHOCTH SKCIIePUMEH-
Ta. JIOCTOMHCTBA M HEJIOCTATKHU
METOo/1a.

I1K-3

3amura na-
OopaTopHOU
paboThl
(JIP),
Tectuposa-
HUE (1),
KOJIJIOKBH-
ym (K),
pyOeKHBII
KOHTPOJIb
(PK).

Ha u3yuenue kypca orBogurcs 108 wacos (3 3.e.), U3 HUX KOHTakTHas pabora 70 yacoB, B TOM 4HCIIE
JEeKIMOHHBIX -30 yacoB, npakTHueckux(ceMuHapckux) 40 gacoB, camocTosiTenbHas padota cryneHTa 11
4acoB, 3aBepllaeTcs sKk3aMeHamu (27 yaca).

Tabnuya 2. O6mas Tpya0€MKOCTh JUCIUILTUHBI COCTaBIsAET3 3auéTHbie equHUIb! (108 yaca)

Bun paGotst prﬂgizfgocn,
OO0mas Tpya0éMKOCTh (B 4acax) 108
Konumaxkmnan paboma (6 uacax) 70
Jlexuunonnsie 3austus (JI) 30
[IpaxTnueckue 3anstus (I13) 40
Camocmoamenshoie padomul (6 yacax) 11
Konrtpomnsnas padora (K) 27
Bupa npomexyTouHol aTTecCTALNH JK3aMeH
Tabauya 3. JIeKIIMOHHBIE 3aHATHS
Ne Ha3BaHue Jekuuu
1. BBenenue B ¢puznueckrue METObI UCCIICOBAHMS. DIIEKTPOHHAS CIIEKTPO-
CKOIHS CIIO’KHBIX MOJIEKYII




KonebarenbHast crieKTpoCcKOus

BpaH_[aTeJIBHaSI CIICKTPOCKOIINA

KOJ'I€6aTCJ'IBHO-BpaH_[aTeJ'IBHaﬂ CIICKTPOCKOIIHS.

Pedpaxromerpus

CrieKTpOoCKOIHUs B paJil04acTOT- HOM 00J1aCTH.

Meron siiepHOro raMmma-pe3oHaHca.

Macc-cnekTpomeTpusi

el B e B Nl el Bl

CHGKTpOCKOHI/IH B o0JIacTu PEHTICHOBCKOI'O U3JIYyYCHUA.

Tabauya 4. IlpakTrdeckue 3aHITHS

Ne

/o

Tema

BBenenue B (1)I/I3I/I‘ICCKI/IC MCTOABI UCCIICIOBAHUA. SHeKTpOHHaﬂ CIICKTPOCKOIIHA
CJIOKHBIX MOJICKYJI

Konebarenpnas CIICKTPOCKOIIUA

BpamaTenLHa;I CIICKTPOCKOITUA

KonebaTenpHO-BpalaTesibHasi CHEKTPOCKOIIHSL.

PedpakTomerpus

CriekTpocKkonusi B paAo4acToT- HOM 00J1acTH.

Merton, AACPHOI0 raMmMa-pC30HaHCa.

Macc-criekTpoMeTpust

O |0 |Q|N ||k |[W I

CrHeKTpoCKOnwsl B 00JIACTH PEHTTC€HOBCKOTO U3ITyUCHHUS.

Tabauya 5. CamocTOSITENNEHOE U3yYSHHE PA3/IeNIOB AUCIIUITITUHBI

Tema

CrniekTpanbHble U HeCIIEKTpaslbHble MeToAbl. [IoHsATHE ciekTpa. Paznuune
BO3MOKHOCTEN METOJIOB B PELICHUH UCCIIEI0BATENbCKUX 3aaa4. [Ipsamas
U oOpaTHas 3aJauu.

Ocnosnble nonoxxenust TKII. JleficTBue nuranioB Ha SHEPreTUYECKUE
coctosinus 3d- opouraneit. CnekTpoxumuueckuil psja auranio. O63op
CHEKTPOB KOMIUIEKCHBIX coenHeHni 3d — metamuioB. CpaBHEHHE TEOpUi
Kpuctasnnie- ckoro noist 1 MO JIKAO.

[Ipurorosnenue o6pasuos, MuaTepnperanus cnektpos. JlanbHssa u 6aux-
Hss1 UK-o6nactu B xumudeckux uccienoBanusx. CeKTpOCKOIUs KOM-
OMHAIMOHHOTO paccenBaHms cBeTa. CxeMa MpOUCXO0KACHHS CIIEKTPOB
KPC. CtokcoBble, aHTUCTOKCOBBIE, peieeBcKue JIuHuU. [IpaBuna orbopa.
[TpaBumno anerepHaTuBHOTO 3anpera. CTENeHb ACTONsA- PU3alUK JTUHUN B
cnektpe KPC, e€ 3aBUCMMOCTh OT CHUMMETPUN MOJIEKYJIBI M KOJIEOAHMUS.
UK — u KPC — cniekTpoCcKonus — B3aMMHO JOMOJIHSIOIINE METO/IbI UCCIIE-
JIOBaHUsI CTPOCHMS MOJIEKYJI.

BpamarensHbie CieKTpbl MHOTOATOMHBIX MOJIEKYJ. JIMHEHHbIE MOJIEKY-
ne1. Monekynbl Tumna chepruueckoro, CAMMETPUYHOTO, ACUMMETPHYHOTO
BOJIUKa. PacyeT s3HEpreTMYecKnux COCTOSIHUM CUMMETPUYHOTO BOJIUKA.
ITonsarue s3¢pdexra HlTapka.

Crpykrypa P, Q, R- BeTBeli B crieKTpax MOJIEKYJ Pa3JIMYHON CUMMETPHH.

()}

VY aenvHas u MoJsipHas pegpakiuu. ['pynmnosele, cBI3eBble, aTOMHBIE pe-




bpakuuu, CTPYKTypHble HHKPEMEHTHI. Boruncnenue pedpakiuuu no ajaim-
TUBHOM cxeme. DK3albTalusa MOJICKyIsipHOr pedpakuuu. OnpenencHue
CTPYKTYpbl OPraHU4E€CKHX COCTUHEHHH 110 MOJIEKYISIPHOU pepaKkiuu 1
nucnepcuu. Beramnciienue pedpakinyu pacTBOPESHHOTO BEIIECTBA.

6. Ananu3 criektpoB AMP. [IpoTOHHBI MarHUTHBIA PE30HAHC U €r0 NpU-
MEHEHHE B OPraHMYECKOM XMMHUHU, JOCTOMHCTBA U HEJIOCTATKU METO/a.
SMP npyrux marHuTHbIX sifep. biaok-cxema cnekrpomerpa SAMP.

7. Bo03M0OXHOCTH IPUMEHEHUS FaMMa-PE30HAHCHOM CIIEKTPOCKOINU B XH-
MUHU.
8. Koppensauus mexny MOJIEKYJIIpHOR CTPYKTYPOU U Macc-crieKkTpamu. M3-

MEpPEHHE [TOTEHIIUAJIOB MIOSIBJICHNS HOHOB U OIIPEIEIICHUS TOTEHIINAJIOB
HMOHU3ALMU U DHEPIUM pa3pbiBa CBsi3el. KoaudyecTBEHHbIN aHaIN3, IPH-
MeHeHnue OBM.

9. Bo3moxuoctu YOO C, POOC n POaA. KonmrdecTBEHHBIN 3J1€MEHTHBIN
aHayn3. Xumndeckuil ciBur B @OC u ycTaHOBIIEHUE CTPYKTYPBI MOJIE-
Kyn. OcobeHHOCTH KcriepuMenTa. JIOCTOMHCTBA M HEJOCTATKH METO/1A.

5. OueHo4HbIe MaTEePHAJIbI JI1 TEKYLIEro U Py0es;KHOr0 KOHTPOJIA
yCIIeBA€MOCTH M IIPOMEKYTOYHOM aTTecTalun

KoHe4HbIMHU pe3yJbTaTaMHi OCBOCHHUS MTPOTPAMMBI JUCIIUILIHHBI SBISIOTCS C(HOPMHUPOBAHHBIE KO-
THUTHBHBIC JIECKPHUIITOPBI «3HATHY», «YMETb», «BJIAACTh», PACIHCAHHBIC [0 OTACIbHBIM KOMIIETCHIIHSIM.
dopMHUPOBaHUE 3TUX JIECKPUIITOPOB MPOUCXOJUT B TCUCHHE BCEr0 CEMECTpa IO JTalaM B paMKax pas-
JUYHOTO BUJA 3aHATUN U CAMOCTOSITEIbHOU PabOTHI.

B xoj/1e u3yueHUs AUCIUIUIMHBI MTPEIyCMATPUBAIOTCS MEKYUiUl, PYyOescHblil KORMPOib U npo-
MeNCYMOUHAs ammecmayus.

5.1 Ouyenounvie mamepuannvt 011 meKyuie20 KOHmMpOJis.

Llenv mexyweeo konmposisi — ONCHKa pe3yIbTaToOB pabOThl B ceMeCTpe U 00ECIICUCHHE CBOCBPEMEH-
HOW OOpaTHOM CBSI3HM, JJIsi KOPPEKIMK OOYYCHUs, aKTUBU3AIMH CAMOCTOSITEIIbHONH PaboThl 00y4aro-
mierocsi. OOBEKTOM TEKYIHIETO KOHTPOJISI SIBIISIOTCS KOHKPETHU3UPOBAHHBIC PE3yJIbTaThl OO0yUYCHHUSI
(yueOHbIe TOCTHXKEHUS) TI0 AUCLUTIIIHE

Texkywuit KoHmpob yCUeBaeMOCTH OOECIICYMBAET OICHHBAHHME XOJa OCBOCHUS JUCIMILIHHBI
«Du3nvecKre METObI UCCACIOBAHNS» M BKJIIOYACT: OTBETHI HA TEOPETUUYCCKHE BOMPOCH HA MpaKTHYe-
CKOM 3aHSTHH, PEUICHHE MPAKTHYECKUX 3a/1a4 U BBIMOJIHEHHE JIAOOPATOPHBIX PabOT, CaMOCTOSTEIbLHOE
BBIMOJIHEHUE WHIUBUIYAIbHBIX JOMAIIHUX 3aaHuil (HampuMep, pelicHre 3aa4) ¢ OTYETOM (3alIUTOMH) B
yCTaHOBJICHHBIH cpoK. OIICHKa KadyecTBa MOATOTOBKM HA OCHOBAHWHW BBHIMOJIHEHHBIX 3aJIaHU BEIETCS
npernojaBatesieM (C 00CYXIEHHEM Pe3yJIbTaTOB), OA/UIbI HAYHUCISIFOTCS B 3aBHCUMOCTH OT CIIOKHOCTH
3aaHus

5.1.1. Bonipochbl o TeMaM TUCHUIIMHBI «DPU3HUYeCKHE MEeTOAbl UCCJIE0BAHMSD (KOH-
Tposmpyemblie komnerenuuu I[1K-3).

1. Knaccudukanus pu3nueckux METOAOB [0 XapakTepy B3auMOIEHCTBHUS BELIECTBA C U3JIYYEHUEM.
2. CHexTpajabHblEe U HECTIEKTPAIbHBIE METObI. XapaKTEPUCTUKHU DJIEKTPOHHBIX CIIEKTPOB.

3. OObBsiCHEHHE CTIEKTPOB CIIOKHBIX MOJIEKYI ¢ mo3uiuu meroga MO JIKAO.



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

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

O6mme npunnunel Metoga MO. Knaccudukarus MO 1o cuMMeTpuH, 10 XapakTepy CBs3bIBAaHUS
aTOMOB.

Teopernuecknii pacd€r crieKkTpa. THUIIBI JJIEKTPOHHBIX MIEPEXOI0B B CIEKTPAaX OPraHUYECKUX MO-
JIEKYIL.

NudpakpacHas cnekrpockonus noriomienus. Koixebanus MHOroaTOMHOM MOJIEKYJIbI.
Knaccugukarnus HopManbHbIX Kojebanuii mo gopme u cummerpun. [IpuanHbI yCIOKHEHUS DKC-
nepumenTanbHbIX K- ciektpos. [lpunnunuanshas cxema UK — ciektpodoromerpa.
CrokcoBble, aHTUCTOKCOBBIE, pesieeBckue TuHuu. [IpaBuna or6opa.

[TpaBwiio aJbTEPHATHBHOIO 3ampeTa. Y CIOBHsS NPUMEHEHUS MHUKPOBOJIHOBOM CIEKTPOCKOIIUH.
Mogenp &ECTKOro poraropa.

Habop snepreruueckux cocrostamii. [IpaBuma orbopa.

BpaiarenabHble CLIEKTPbI MHOTOATOMHBIX MOJIEKYJI. JINHEHHBIE MOJIEKYIIBI.

Mosekysnbl TUIIA ChepruuecKoro, CAMMETPUYHOI0, ACUMMETPHUYHOTO BOJTUKA.

Pacuer sHepreTHvecKrX COCTOSTHUN CHMMETPUYHOTO Bordka. [lonsTue adgdexra [Tapka.
[TapanenpHble U NEPIEHIUKYIIIPHBIE KOIeOaHUSI MHOTOATOMHBIX MOJIEKYIL.

KonebarenbHo- BpamiatenbHble YpOBHM, WX JHeprerudeckas nuarpamma. [IpaBuna otGopa.
Crpykrypa P, Q, R- BeTBell B clieKTpax MOJIEKYJT Pa3Iu4HON CUMMETPUH.

[TonsiTue moka3zatens npenomiieHUs: cBeta. OTHOCUTENbHBIN, a0CONIOTHBIN MOKa3aTelb MPEeIoM-
JICHUS.

3aBHCHUMOCTb OT IUIOTHOCTH, MOJIAPU3YEMOCTH MOJIEKYJBI, OT TEMIIEPATYyphl, NaBIEHUS, COCTAaBa
PacTBOpOB, JUIMHBI BOJIHBI CBETA.

[TpunuunuansHas cxema pedpakromerpa tTuna A66e. YaenbHas U MoispHas pedpakuuu. ['pyn-
MOBBIE, CBS3EBBIE, ATOMHBIE PEPPAKINH, CTPYKTYPHbIE HHKPEMEHTBI.

Beruucnenune pedpakuun pacTBOPEHHOTO BellecTBa. MeToJ 3JIEKTPOHHOI0 apaMarHUTHOTO pe-
30HaHca.

CnuHOBBIM 1 MarHUTHBIM MOMEHTBHI 3JIeKTpoHa. DddexT 3eemaHna JJIsl HECTIAPEHHOTO AJIEKTPOHA.
Merton s1epHOTO MarHUTHOTO PE30HAHCA.

®uznyeckue 0CHOBBI MeToa. AHanu3 cekTpos SIMP.

ITpOTOHHBIN MarHUTHBINA PE30HAHC U €r0 NMPUMEHEHUE B OPraHMUYECKON XMMMH, JOCTOMHCTBA U
HEJIOCTaTKN METOA.

DddexT Meccbayapa. JlonmiepoBckoe yupeHrue JTUHUN U SJHEPT U OTIauu.

[TpyHIMNIManbHAs cXeMa Macc-ClieKTpoMeTpa. MeTo1bl HOHU3alU K.

Kpurepun ¢popMupoBanusi o1ieHOK (OLIeHUBAHMS) YCTHOI'O ONPOCa
YCTHBINM OnpoC SBISETCS] OJJHUM M3 OCHOBHBIX CIIOCOOOB y4€Ta 3HAHUI O0y4aromierocs mo Juc-

nurnHe «Pu3udeckas XuMus». Pa3BEpHYTHI OTBET CTYACHTA JOJDKEH NPEICTaBIATh COOOW CBS3HOE,



JIOTMUYECKHU T10CIIE0BATENbHOE COOOIIEHNE HA 3aJaHHYI0 TeMY, IOKa3blBaTb €ro yMEHHUE INPHUMEHATh
OIpe/ieIeHUsl.
B pezynomame ycmnozo onpoca 3nanus, 00yuarouyezocsa oueHuearOmces no ciedyruieil wiKane:
4 6anna, CTaBUTCS, €CIM O0YUIAFOIITHIACS
1) moxHO M3NaraeT U3y4eHHBIH MaTepual, NaéT MpaBUILHOE OMpeelieHHOe (PH3UKO-
XUMHUYECKHUX MOHATHH;
2) oOHapyXHBaeT IOHMMaHUE MaTepuaa, MOXXeT 000CHOBATh CBOU CYXJIEHUS, IPUMEHUTb 3Ha-
HUS Ha IPAaKTUKE, IPUBECTU HEOOXOIUMBIE IPUMEPHI HE TOJBKO 110 YU€OHHUKY, HO U CaMOCTO-
ATEJIHO COCTABJICHHBIE;
3) wu3naraet Marepual MOCIEN0BaTENbHO U PABUIBHO C TOYKU 3pEHUS HOPM JIUTEPATYPHOTO
A3bIKA.
Om 2 00 3 6annoe, craButcs, €Cii 00yJaroIUIACs TaET OTBET, YAOBICTBOPSIONIUI TEM K€ TPEOOBaHUM,
41O U 171 06ama «1», Ho nomyckaer 1-2 ommOKu, KOTOPbIE caM XKe UCIIpaBIIsieT, U 1-2 Heouéra B mocie-
JI0BaTEJIbHOCTHU U A3bIKOBOM O()OPMIIEHUH H3J1araeMoro.
Om 1 00 2 b6annoe, craButcs, eciny o0yJaroImuiicss OOHapyXHBaeT 3HaHHE U TOHUMAaHHUE OCHOB-
HBIX IIOJIOKEHHUU TaHHOM TEMBI, HO:
1) wu3naraer MaTepuall HEMOJIHO U JOINYCKAaeT HETOYHOCTH B ONpPEeAEICHUN TOHATHIA;
2) He yMeeT JOCTaTOYHO IIyOOKO U JOKa3aTeIbHO 00OCHOBATh CBOU CYKIACHUS U IPUBECTU
CBOU TIPUMEPHI;
3) wW3maraeT Marepual HemoCIeI0BATEIEHO U IOMYCKAET OMMUOKHU B SI3BIKOBOM O(OPMIICHHUH U3-
J1araeMoro.
0 b6annoe, craButcs, ecnu oOyJaroluiicss OOHapyXHBaeT He3HaHHUE OOJIbLIEH YaCTH COOTBETCTBY-
IOLIETO pa3Jiena u3y4yaeMoro Marepuaia, J0IycKaeT OMMOKN B (OPMYIHPOBKE.
bannsl «4 », «3», «2» MOTYT CTaBUTHCS HE TOJBKO 3a €JMHOBPEMEHHBIN OTBET, HO U 3a paccpeio-
TOUYEHHBII BO BPEMEHH, T.€. 32 CYMMY OTBETOB, IaHHBIX CTYJI€HTOM Ha NPOTSKEHUH 3aHATHS

5.1.2. OueHOYHbIEe MAaTEePHUAJIbI AJIfl MPAKTHYECKHX PA00T 00yUaK0IIerocs_(muno-
evte 3adanus)( konmpoaupyemoie komnemenyuu IK-3)

—

BBenenue B puzndeckue METOIbl UCCIIEIOBAHUS.
DJNEeKTPOHHAs CIIEKTPOCKOMHMS CII0KHBIX MOJIEKYII.
KonebaTenpHas CIEKTPOCKOTIHSI.

BpamarensHast CIEeKTpOCKOIHS.
KonebarenbHo-BpalaTenbHas ClIEKTPOCKOIHSL.
Pedpaxkromerpus.

CriekTpocKomnus B pail04acTOTHON 00JIaCTH.

Merton siepHOro raMma-pe30HaHca.

A S B AN U

Macc-crekTpomMeTpusi.
10. CnexTpockomnus B 00JIaCTH PEHTIT€HOBCKOTO U3TY4YEHUSI.

Kpumepuu oyenxu evinonnenus 1a60pamopHuix paoom:
( 4 6anna) ctaBUTCS, €CIIM BHINOJIHEHA J1abopaTopHas pabora, opopmiieHa B COOTBETCTBUHU C TpeOOBaHMUS-
MH B pabodell TeTpaay, 3alMIIeHa U JaHbl IMPaBHIbHBIC OTBETH HA JONOIHHUTENIBHBIE BOMPOCH. OOydaromuiics



HPOSIBIJI MHUIMATHBY, TBOPYECKUH ITOAXOMA MPU BBIIIOJIHEHUH PabOTHI, CIOCOOHOCTh K aHAIN3y U MaTeMaTHde-
CKOi1 00pabOTKe MOITYIESHHBIX PE3yIbTATOB.

(oT 2 mo 36a10B) — eciM BHIIONHEHA JlabopaTopHas padoTra, opopMIIeHa B COOTBETCTBUH C TpeOOBaHUSIMH B pa-
Oouell TeTpanu, MpH 3aIiuTe paboThl M Ha JOMONHUTEIbHBIE BOMPOCH! AaHbl HEUCUEPITBIBAIOIINE MTPABUIIBHBIC OT-
BETHI

(ot 1 mo 2 GayToB) — ecliv BEITIOJIHEHA JlabopaTopHas padbora, opopmieHa B pabodeii TeTpaan He B COOTBETCTBUH
¢ TpeOOBaHHEM, B pacyeTax AOMYyIIEHbl OMMOKH, TP 3aluTe paboThl U HA JTOTIOJHHUTENbHBIC BOMPOCH HE JaHBI
HEWCYEPITBIBAIOIIIE TIPABIIIEHBIE OTBETHI

(1 Gamr) — ecou BRITOTHEHA JabopaTopHas paboTa, HO He ohopMIIeHa B pabodeii TeTpaay U HE 3alIuIiecHa

(0 Gamn) — ecnu He BbIMoMHeHa nTabopaTopHas paborta

5.1.2. OueHOYHBbIE MATEPHAJIBI JJIS CAMOCTOATEILHOM PA00ThHI 00y4aI0Ierocs
(TunoBele 3a1aun )( KoHTposupyemble koMmmnereHuu IK-3)
[lepeyenp THUIIOBBIX 3a/1a4 /ISl CAMOCTOSATENILHON paboThl C(HOPMUPOBAH B COOTBETCTBUU C TEMATU-
KOU MMPAaKTUICCKUX 3aHATUH 110 JUCHUIIIINHE «Dusnueckue MCETOAbI UCCIICAOBAHUA)).

1. XapaKTepuCTHKHU DJIEKTPOHHBIX CIEKTPOB.

2. O6ume npunnumsl merona MO. Kiaccudukamms MO 1o cuMMeTpuu, 10 XapakTepy CBS3bIBAHUS
aTOMOB.

3. Knaccuduxkanus HopMalbHBIX KojeOaHui 1o ¢opme u cumMmeTpud. IIpuunHbl ycaoxkHEeHUs dKc-
nepumenTanbHbIX K- ciektpoB. [lpunnunuanshas cxema UK — ciektpodoromerpa.

4. IlpaBuio anbTepHATHUBHOIO 3ampeTra. YCIOBHUS MPUMEHEHUS MUKPOBOJHOBOM CHEKTPOCKOIUH.

Moaenp &ECTKOro poraTopa.

Mosekysbl THIIA CPeprUuecKOro, CAMMETPUYHOTO, aCHMMETPUYHOTO BOJTUKA.

Crpykrypa P, Q, R- BeTBell B cieKTpax MOJIEKYJ Pa3JINYHON CUMMETPHH.

OTHOCUTENBHBIN, A0COTIOTHBIN MMOKA3aTENh MPETOMIICHHUS.

o N W

3aBHCUMOCTh OT TUIOTHOCTH, TOJSIPU3YEMOCTH MOJIEKYIIBI, OT TEMIIEPATyphl, JaBJICHUS, COCTaBa
PacTBOPOB, JUIMHBI BOJIHBI CBETA.
9. Amnamus cnekrpos JMP.

10. JlonmiepoBcKoe yIIMPEHUE JTUHUN U SHEPTUS OTIAYUH.

Kpumepuu ¢gpopmuposanua oyenok no 3a0anusam 0asa camoCmoaAmenabHoil padoomsl cmyoenma
(munoenie 3a0auu):

«omauyroy ( 20a1710B) - 0OydaroLUiics MoKa3al MIyOOKHe 3HAHHUS MaTepualia Mo MOCTaBICHHBIM
BOIIPOCAaM, TPaMOTHO, JIOTHYHO €r0 M3JIaraeT, CTPYKTYPHPOBAI U JIe-TAIM3UPOBaT HH(POPMAIINIO, n30erast
MIPOCTOTO TIOBTOPEHUS WH(POPMAIIUU M3 TEKCTa, MHGOpPMAIHS IMPE-CTaBlieHa B IepepadOTaHHOM BHJIC.
CB000THO HCTIONIB3YET HEOOXOUMBIE (HOPMYITBI TIPU PEIICHUH 3a7ad;

«xopowoy (0T 1 10 2 6ayyIoB) - OOYUAIONTHIICS TBEP/IO 3HAET MaTEPHaJl, TPAMOTHO €T0 M3JIaraer, He
JOIYCKAET CYIIECTBEHHBIX HETOUHOCTEH B MPOIIECCE PEIICHUS 3a/1ay;

«yoosnemeopumenvho» ( 10 1 6amna) - o0yJarouMiics IMeeT 3HaHUsI OCHOBHOT'O MaTepuara 1o mo-
CTaBJICHHBIM BOIPOCaM, HO HC YCBOUII €ro ):LeTaneﬁ, AOIMYCKACT OTACIBbHBIC HCTOUYHOCTH IMPU PCHICHUU 3a-



Aad;
«Heyoosnemeopumenvho» (0 0aoB) — 0OyUaIONIHIACS TOMMYCKAeT TPyOble OMMOKH B OTBETE HA
MOCTAaBJICHHBIC BOIIPOCHI U IIPU PCUHICHHUHU 3aJ1a4d



5.2. Oyenounvie mamepuavl 0na pydoesHcHo20 KOHMPOJA. Pybescrviii KoHmpons ocy-
IIECTBIISIETCS TIO OOJIee MIT MEHEE CaMOCTOSITEIbHBIM pa3ziesiaM — Y4eOHBIM MOAYJISAM Kypca U MPOBOJIUT-
Csl 10 OKOHYAHHMM M3Yy4YEHUs] MaTepuajia MOJAYJS B 3apaHee YCTaHOBIIEHHOE BpeMs. PyOeskHBI KOHTPOIIb
MMPOBOAUTCA C LECJIBIO OMPECACIICHHUA Ka4CCTBAa YCBOCHUA MaTCpHralia yqe6H0ro MOAYJIA B LICJIOM. B teuenue
CCMCCTpa MMPOBOAUTCA mpu maKux KOHmMpOJ1bHblX MEPORPUAMUA RO zpad)uky.

B kauectBe popm pyOeKHOTr0 KOHTPOJISI MOKHO HCIIOJIB30BaTh TECTUPOBAaHUE (MMCHMEHHOE WIIN
KOMHBIOTCpHOC), IMPOBEACHUEC KOJIOKBUYMa WM KOHTPOJBHBIX pa60T. Bremonusembie pa6OTBI JOJI’)KHBI
XpaHUTHCS Ha Kadeape TEUeHUH y4eOHOTO Tojia U M0 TPEOOBAHUIO MPEAOCTABIATHCS B YIIPaBICHHE KOH-
TpoJisi kKauecTBa. Ha pyOekHbIE KOHTPOIBHBIE MEPOIPHUATHS PEKOMEHIYETCS BHIHOCUTHh BECh IIPOTPaMM-
HBIA MaTepuai (Bce pas/iesbl) [0 JUCHUILIMHE.

5.2.1. OueHo4YHbIe MATEPUAJIBI JLISi KOHTPOJILHO Pa0oThI:
( xouTponupyembie komneTenuuu INK-3)
1. Kiaccuduxarms GU3MYECKHX METOJIOB 110 XapaKTePy B3aUMOICHCTBUS BEIIECTBA C U3TyYCHUEM.

CrexTpaibHbIe U HECTIEKTPATbHBIE METO/IBI.
XapaKkTepUCTUKH IJIEKTPOHHBIX CIIEKTPOB.
OObsicHeHHEe CIIEKTPOB CIOXKHBIX MOJIEKy ¢ mo3unuu Mmerona MO JIKAO.

O6mue npuaIUIbE MeToga MO.

2

3

4

5

6. Kiaccuduxkamust MO o cuMMeTpuy, 10 XapakTepy CBSI3bIBaHUS aTOMOB.

7. Teopernyeckuil pacu€r CeKTpa.

8. Tumbl 2JIEKTPOHHBIX NIEPEXOI0B B CIEKTPAX OPTraHUYECKUX MOJIEKYII.

9. HHudpakpacHas criekTpockonus nornomeHus. Konebanus MHOroaTOMHONW MOJIEKYJIbI.

10. Knaccugukanys HopMaabHbIX KoJeOaHUH 10 popMe U CUMMETPUH.

11. Ilpnunnbl ycnoxHenus skcnepumeHTanbHbIX MK- cnekrpos. Ilpunnunuansras cxema MK —
crekTpodoToMeTpa.

12. CToKCcOBBIE, aHTUCTOKCOBBIE, pefieeBckue TUHUHU. [IpaBuiia otoopa.

13. [IpaBuiio anbTEpHATUBHOIO 3aIpeTa.

14. YcnoBus NpUMEHEHHS] MUKPOBOJIHOBOM CIIEKTPOCKOIINU.

15. Monens écTkoro poraropa.

16. HaGop snepretnueckux cocrossnuit. [Ipasuna otdopa.

17. BpamarenbHble CIEKTPbl MHOTOATOMHBIX MOJIEKYJ. JINHEWHBIE MOJIEKYJIBI.

18. Monekynbl Tuma chepudecKoro, CHAMMETPUYHOTO, ACHMMETPUYHOTO BOJTUKA.

19. Pacyer sHEpreTM4ECKUX COCTOSIHUM CHMMETPUYHOTO BOJTUKA.

20. INonsitue a¢ppexra iTapka.

21. [NapanienbHble U MEPIEHIUKYISIPHbIE KOJIeOaHNsI MHOTOATOMHBIX MOJIEKYIL.

22. KonebarenpHO- BpamaTeabHbIe YPOBHH, HX YHEPTreTUUYECKas TuarpaMmma.

23. IlpaBuna orbopa.



24. Ctpykrypa P, Q, R- BeTBel B ClIeKTpax MOJIEKYJ Pa3IMYHON CUMMETPHH.

25. IlonsiTre moka3arenst IpeJIoMJICHUS CBETA.

26. OTHOCHUTETLHBIN, a0CONFOTHBIN TTOKAa3aTeNIb TPEIOMIICHUSI.

27.3aBUCUMOCTb OT IJIOTHOCTH, MOJSPU3YEMOCTH MOJIEKYJbI, OT TEMIIEPaTyphl, JaBJICHUS, COCTaBa
PacTBOPOB, UTMHBI BOJIHBI CBETA.

28. [lpunnunuanbHas cxema pedpakromerpa tTuna Adoe.

29. Y enbHas 1 MoJisipHasi pepaKium.

30. I'pymnmoBsie, CBA3EBbIC, aTOMHBIE pedpaKkIui, CTPYKTYPHbIE HHKPEMEHTHI.

31. Beruucnenue pedpakiiuu pacCTBOPEHHOTO BEIIECTRA.

32. Meto 37IeKTPOHHOTO TTapaMarHUTHOTO PE30HAHCA.

33. CnMHOBBIM U MarHUTHBII MOMEHTBI AJIEKTPOHA.

34. DddexT 3eemana A HECTAPEHHOTO JIEKTPOHA.

35. MeTon si1epHOTO MarHUTHOT'O PE30HAHCA.

36. ®uznyeckue OCHOBBI MeToa. AHanu3 cuekTpos AMP.

37. IIpOTOHHBI MAarHUTHBIA PE30HAHC U €r0 MPUMEHEHUE B OPraHUYECKOM XMMMM, JTOCTOUHCTBA U
HEJOCTaTKU METO/a.

38. Ddpdext Meccbayapa.

39. lonmuiepoBCcKOe YIIMPEHHUE TUHUN U SHEPTUS OTIAuH.

40. [IppHIMNMaIpHas CXeMa Macc-CleKTpoMeTpa. MeToabl HOHU3AINH.

Kpumepuu ghopmuposanun oyenok no KOHmpoabHsIM MoyKam (KOHMPOILHBIE PADOMbL; KOLTOKEUYM)

(7 GannoB) - cTaBUTCA 3a pabOTy, BBIIOJIHEHHYIO MOJHOCTHIO 0€3 OLIMOOK M HElIO04YeTOB; 00ydaro-
IIUHCST IEMOHCTPUPYET 3HAHUE TEOPETUUECKOTr0 M MPAKTHYECKOro MaTepualia 1o TeMe NpakTH4eckon pado-
Th1, pemeHo 100% 3amay;

(oT 5 10 6 OGanoB) — cTaBUTCS 3a PadOTY, BBHITIOJHEHHYIO TTOJHOCTHIO, HO TIPYU HAJIMYHK B HEH HE
0osiee oIHOM HETpyOOi OIMMOKM M OJHOTO HeAodeTa, He Ooyiee Tpex HemoueToB. OOydaronuiicss 1eMOH-
CTpHpYET 3HAHUE TEOPETUUECKOTO M MPAKTHYECKOTO MaTepHaia Imo TeMe MPaKTHIeCKOH paboThI, JOMycKast
HE3HAYUTENbHbIE HETOYHOCTH IIPU pelleHn  3aj1ad, pemeHo 70% 3anay;

(4 6anna) — craBuTCA 3a paboTy, ecny OakajaBp MPAaBUIIBHO BBHIMOIHWI HE MeHee 2/3 Bcelt paboThl
WM TONMYCTWJ He Ooiee 0JJHOM Tpy0oii oMOKHM U JBYX HEJ0YETOB, HE Oosiee 0JIHOM rpyOoil U o1HOM He-
rpy0oii ommoku, He 6osiee Tpex HErpyoObIX OUIMOOK, OHON HerpyOoi. O0ydaromuiics 3aTpyJHseTcs ¢ mpa-
BUJILHOW OIIEHKOM MPETTIO’KEHHOM 3a/1a4H, TaeT HETIOHBIN OTBET, pemeHo 55% 3amaq

(MeHee 3 OamwioB) — cTaBUTCS 3a pabOTy, €CIM YMCIIO OMMOOK W HEIOUETOB MPEBBICHIIO HOPMY ISt
OLIEHKH 3 WJIM TPaBIJIHLHO BBITOJHEHO MeHee 2/3 Bcer paboThl. O0yJaromuiics JaeT HEBEPHYIO OIICHKY CHTYya-
1y, perieHo MeHee 50 % 3anau.

5.2.2.0ueHo4YHble MaTepuaabl: THIOBbIE TECTOBbIE 3aJaHUS MO JUCHUIINHE

dusnyeckasi XUMHUS_konmpoaupyemvie komnemenyuu TIK-3):. TTonHblii 1epedeHs 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 CTaHJAPTU3UPOBAHHBIX 3aJlaHUM, TO3BOJISAIONIAS ABTOMATU3UPOBATH MPOLEAYPY
MU3MEPEHMS YPOBHS 3HAHUM U YMEHUHN CTY/ICHTA.
Bbi0epuTe npaBHJIbLHBIH OTBET:
Tect 1. Mepoii nepexosa YHEPrUM 3a CUET XaOTHUECKOTO CTOJIKHOBEHUS MOJIEKYJI SIBIISIETCSL:
TEIUI0Ta
pabora
BHYTPEHHSIS1 SHEPT s
MOTEHLIUaIbHAas SHEPTus
Kpumepuu ghopmuposanusn ouenok no mecmoevim 3a0aHusam:
( 3 6amra) — Moy4aroT 00yJaronuecs ¢ MPaBUIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOIIPO-
cbl. Beimmonneno 100 % npeanokeHHbIX TECTOBBIX BOIIPOCOB;
(ot 2 mo 3 Gaia) — MOTy9aroT 00yJYaIONIUecs ¢ MPaBUIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC
Bonpocsl — 80 —99 % ot o0uiero oobeMa 3aJJaHHBIX TECTOBBIX BOIIPOCOB;
(ot 1 mo 2 6anna) — momy4aroT 0OyJaronrecs ¢ MpaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE
Borpochl — 60 —79% ot 001Iero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
( mol ©Oanna) — momyyaroT oOydaroniuecs: MpaBUILHBIM KOJTUYECTBOM OTBETOB Ha TECTOBBIE BO-
npockl — MeHee 40-59 % oT o0miero oobeMa 3a/IaHHBIX TECTOBBIX BOTIPOCOB.

5.2.3 OueHo4yHbIe MATEPHUAJBI 1JI51 IPOMEKYTOYHOH aTTeCTALUM.
]_IGJII)IO IMPOMCIKYTOYHBIX aTTeCTaHI/Ifl 110 JUCHUIIIIMHE ABJISICTCA OLICHKA Ka4€CTBa OCBOCHUA

JAUCHUITIIMHBI O6y‘~IaIOHII/IMI/IC$I.

HpOMe)KYTO‘IHaSI arrecrauus nNpcaHasHauCHa JJisd 00BEKTUBHOT'O IMOATBCPKACHUA U OUCHUBAHUA
JOCTUTHYTBIX Pe3yJIbTaTOB 00YUYEeHHUs OCIIE 3aBEPIIECHUS U3YUEeHUs TUCIHUILTUHBI. OCyLIeCTBIsAETCS B
KOHIIE CEMECTpPa U MPeCTaBIIeT COO0H UTOTOBYIO OLIEHKY 3HAHUU MO AUCHUIUINHE «DU3nYecKre MeTo-
bl KCCIIEIOBAHUS» B BUJIE TPOBEACHUS dK3aMEHa.

[TpomesxyTouHas aTTecTanus MOXKeT IPOBOIUTHCS B YCTHOM, MMCbMEHHOM Gopme, U B hopMme Te-
cTupoBaHusi. Ha mpoMexyTounytro aTTectaiuio oTBoauTcs 10 30 0amios.

Bomnpochbl, BbIHOCHMbBIE Ha IK3aMeH (KOHTpoJupyemble komnerenmun [TK-3)
DNEKTPOH-IIEKTPOHHOE B3aUMOJICHCTBUE U TOHKAs CTPYKTypa criekTpos JIIP

KauecTBeHHBIN U KOJMYECTBEHHBIN aHAIN3 ¢ TOMOLIBI0 MeTo0B MK-criekTpockonuu
DIIEKTPOH-AAEPHOE B3aUMOJIEUCTBUE U CBEPXTOHKAS CTPYKTypa criekTpos JIIP
Texnuka u meronuka MK-crnexkrpockonun

Teopetnueckne OCHOBBI U CyIIHOCTH MeTosa JIIP

OO6mmas xapakTepucTuka GU3HIECKUX METOJIOB UCCIICIOBAHUS B XUMHH
CnuH-CnMHOBOE B3aNMOJECHCTBIE U MYJIBTUILUIETHOCTD CIIEKTPOB SAMP

prrIHOBLIC U XapaKTCPUCTUICCKUC YaCTOThI B KoJieOaTebHOM CIICKTPOCKOIINHU

A S AR A e

XuMHu4ecKui caBur curuaios SIMP

10. XapakTepuctuueckoe BpeMsi PU3NIECKIUX METO0B HCCIICIOBAHUS B XUMHUH
11. MarauTHbIA MOMEHT SiJIpa ¥ €ro B3aUMOJICHCTBUE C MArHUTHBIM MOJIEM

12. Texnuka cnekrpockonuu KP

13. Xumuyeckuii cABUT B POTOINEKTPOHHON CHEKTPOCKOIIHH



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 HOHM3aUU B MacC-CIIEKTPOMETPUHI

Cxema BO3HUKHOBEHHS (DOTOIIEKTPOHHON SMUCCUN PEHTTCHOBCKOTO MOTJIOLICHHUS, (DIF0OPECLICH-
LU U 07KE-3JIEKTPOHOB

WuTencuBHOCTh U IpaBuia otoopa B KP-cniekrpockonun

[TpaBuna or6opa 1 UHTEHCUBHOCTh NEPEXOI0B B AIEKTPOHHON Y D-CHEKT-POCKONUHU

OO01ure npeacTaBiIeHNUs 0 CHMMETPUHU MOJIEKYJT

Homenkiiatypa u CUMBOJIMKA 3JIEKTPOHHBIX COCTOSTHHUI

KounebarenbHble sHEpreTndyeckre GopmMbl MOJIEKYJIIbl BOJbI

Metoapl snexkTpoHHON Y D-criekTpockonuu. O01Ias XapakKTepUCTUKA CBOMCTB JIEKTPOHHBIX CO-
CTOSTHUM

WNuTencuBHOCTh U nipaBuiio otoopa B UK-crekrpockonuu

BriBoabl u3 conoctasnenus UK u KP-criektpon

JlnHamMn4eckne Macc-ClIeKTPOMETPBI

@®opMbl HOPMAJIBHBIX KOJIE€0AHUI MPOCTEUIINX MHOIOATOMHBIX MOJIEKYJI: JTUHEHHON M HEeIUHEN-
HOM TpexaToMHON MoJieKyJbl XY 2

ITponieccsl MOHM3ALUMK U TUIIBI HOHOB B MAcCC-CIIEKTPOMETPUN

KauecTBeHHBIE IPEACTABIEHNS O CHMMETPUH MOJIEKYJI

Nonnzanus aToMOB 1 MOJIEKYJT

Omnpenenenre TOUeYHON TPYyNIbl CAMMETPUU

AmnmnapaTypa abcopOIMOHHON CIEKTPOCKOIMHUU

Knaccuueckas 3aaua o Koje6aHusSIX MHOTOATOMHON MOJIEKYJIbI

TexHuka U MeToIMKa (DOTOIIEKTPOHHOU CIIEKTPOCKOIIUU

CrniekTpbl KOMOMHAIIMOHHOTO pacCesiHUS CBETa

VYcnoBue AepHO-MarHUTHOTO PE30HAHCa

Teopernueckue OCHOBBI K0Je0aTeIbHON CIIEKTPOCKOIUU

Peanuzanus ycnoBuil sA€pHO-MarHUTHOTO Pe30HaHCa

[IpuHIUIIBI pa3aesieHnst HOHOB B MacC-CIIEKTPOMETPUU

OKpaHHUPOBAHUE SJEP NIEKTPOHAMHU

Merozabl HOHU3ALMH B MACC-CIIEKTPOMETPUHU

[Tono>keHre pe30HaHCHOTO CUTHANIa U g-(haKkTop

XapaKkTepUCTUKU MacC-CIIEKTPOMETPOB

TexHuka u Meroauka cnekrpockonuu I11P

Kpumepuu ¢hopmuposanus oyenox no npomexcymounoi ammecmayuu:
«omauunoy» (30 0aIOB) — MONYYAIOT 00YYaOLIHECs, KOTOpble CBOOOTHO OPUEHTUPYIOTCS B Ma-



Tepuase U oTBevaroT 6e3 3aTpyaHeHui. OOydarommiicss crmocoOeH K BBITOTHEHUIO CIOKHBIX 3aJaHHMH,
MOCTAaHOBKeE IIeJIel U BhIOOpE MmyTel uX peanusanuu. Pabora BbImonHeHa MOTHOCTHIO 0e3 omuboK, peme-
Ho 100% 3anau;

«xopowioy (25 Ganna) — moxy4aroT 00ydyaromuecs, KOTOpble OTHOCUTEIBHO TMOJHO OPHEHTUPYIOT-
csl B MaTepualie, OTBEYalOT 03 3aTpyAHEHUH, MOMYCKAIOT He3HAUMTeNbHOE Komn4yecTBO ommbok. O0y-
YaroIIuiica croco0eH K BBIMOJHEHHUIO CIOXKHBIX 3aJaHuil. PaboTa BBHINOJIHEHA MOTHOCTHIO, HO UMEIOTCS
He 0oJjiee 0HON HerpyOo# OMIMOKM U OJTHOTO HeloueTa, He Oosiee Tpex HeouyeToB. JlomyckaloTces He3Ha-
YUTENbHbIE HETOYHOCTHU MIPH pelIeHnH 3a1a4, pemeHo 70% 3anay;

«yooenemeopumenvrno» (20 6amioB) — NOIy4YarOT 00yYaroUIecs, Y KOTOPbIX HEAOCTATOYHO BbI-
COK YpPOBEHb BIIQJICHUSI MaTepuaioM. B mporecce oTBeTa Ha 3K3aMEHE JOMYCKAIOTCS OIIMOKHU U 3aTpy -
HEHUS MPU H3JIOKCHUH Marepuana. OOydaromuics NpaBUILHO BHITIOTHII He MeHee 2/3 Bcel paboThl
WJIH JIOMTYCTHII He OoJiee 0JHON TpyOOii OIMOKY U BYX HEJOYETOB, HE Oojiee 0IHOM Ipy0oii U OTHON He-
rpy0oii ommOKu, He 0oJiee TpexX HEerpyObIX OMMOOK, OJHOW HerpyOoil. OOyJaromuiics 3aTpyIHsIeTcs ¢
MPaBWIBLHOMN OIIEHKOW MPEeJI0KEHHOM 3a7a4M, 1aeT HEMOJIHbIN OTBET, perieHo 55% 3anay;

«Heyooe1emeopumenvnoy (MeHee 20 0amnoB) — MOAY4YarOT 00yYaroUIrecs, KOTOPbIE JOMYCKaloT
3HauuTeNbHbIe omMOku. O0yJaromuiics UMeeT JIMIIb HaYalbHYIO CTENeHb OPHEHTAllMU B MaTtepuaie. B
paboTe 4nciao omMUOOK U HEAOUETOB MPEBBHICUIIO HOPMY JIJISl OLICHKH 3 UJTU MPAaBHJIBHO BBIMOJIHEHO MEHEe
2/3 Bceit pabotel. OOyUarOmUiics JaeT HEBEPHYIO OIICHKY CUTYaluu, pemeHo meHee 50% 3amay.

6. MeToanuecKkue MaTepUaJIbl, ONpeaeaoIIue Mpoueaypbl OlleHUBAHUSA

3HAHU, YMEeHUI, HABBIKOB U (MJIH) ONBITA JeATEILHOCTH
MaxkcumansHast cymma (100 6aiioB), Habupaemasi CTYZACHTOM 10 JTUCIHILIMHE BKJIIOYACT JIBE CO-

CTaBJISAIOIIHE:

— nepeas cocmasnanwas — OIeHKa PEryIsIpHOCTH, CBOEBPEMEHHOCTH W KayeCTBa BBHITIOJTHEHUS
CTYJICHTOM y4eOHOW paboThl MO HM3YYCHHIO JHUCIUILIMHBI B TEYCHHUE TEPHOAA M3YUCHUS JUCIUTUITHHBI
(cemecTpa, WM HECKOJIBKHUX CeMecTpoB) (cymma — He Oosiee 70 GaioB). bamibl, xapaktepusyrolne
yCIIeBAEMOCTh CTYJEHTa MO JTUCIUILINHE, HAOUPAIOTCS UM B TEUCHHE BCETO Meproaa 00ydeHHs 3a u3yde-
HUE OTJENBHBIX TEM U BBIITOIHEHUE OTACIbHBIX BUIOB paboT.

— emopas cocmasnAlowas — OICHKAa 3HAHWW CTYJEHTa 10 pe3yjbTaTaM MPOMEXKYTOYHOH aTTe-
ctauuu (He Oonee 30 —0anoB).

KputepueMm onieHkH ypoBHS c(HOPMHUPOBAHHOCTH KOMIIETCHIIMN B paMKaX y4eOHOW AMCIUTUIMHBI
«DPu3nyuecKre METOIbI UCCIEOBAHUSY  SIBISIFOTCS DK3aMEH.

OO0muii 6amn TeKymero u pyoeKHOTO KOHTPOJS CKIAIbIBACTCS M3 CIEAYIOUIUX COCTaBISIONINX
MIPUIIOKEHUE 2.

Ienvto npomesrsccymounvix ammecmayuii N0 JUCUUTUIMHE SBIIAETCS OIIEHKA Ka4eCTBA OCBOCHHUS
JTUCITUTITUHBI 00y4YatOIIUMHUCS.

Kpumepuu ouenku kauecmea oceoenusn oucyunaunst (Ilpunoscenue 3)

Ouyenka «omauunon— om 91 0o 100 6an106 — TEOPETUUECKOE COEPIKAHUE Kypca OCBOEHO TOJI-
HOCTBIO, 0€3 mpo0esIoB, HEOOXOUMbIE MPAKTHUECKUE HABBIKK PabOTHI C OCBOCHHBIM MaTepuaioM c(hop-
MUpoBaHbl. Bece mpeaycMoTpeHHbIe TPporpaMMoil 00ydeHus yueOHbIe 3a/1aHUS BBITIOJIHEHbI, KAYeCTBO UX
BBITTOJTHEHUS OIICHEHO YHCIIOM 0ajuIoB, OJM3KUM K MakCUMallbHOMY. Ha 3K3aMeHe CTyAeHT JeMOHCTpH-
pyeT ray0oKue 3HaHUS MPEAYCMOTPEHHOTO IIPOrPaMMOM MaTepraa, yMeeT YeTKO, JTAKOHHYHO U JIOTHYe-
CKH ITOCJIEZIOBATEIbHO OTBEYATh HA MIOCTABJICHHBIE BOTIPOCHI.



Ouyenka «xopowo» — om 81 0o 90 6annoe — TeopeTUUECKOE CoIepKaHUE Kypca OCBOSHO, HE00-
XOJIUMbBIC TPAKTHYECKHE HABBIKK Pa0OTHI CPOPMUPOBAHEI, BEITIOJHEHHBIC yUeOHbBIE 3aJaHMs COACPKAT
HEe3HaYuTeNbHbIe OMmMOKH. Ha 3K3aMeHe CTYACHT JEMOHCTPUPYET TBEPAOE 3HAHUS OCHOBHOTO (TIpO-
IrpaMMHOT0) MaTepuana, yMeeT 4eTKO, FPaMOTHO, 0€3 CYIIIECTBEHHBIX HETOUHOCTEH OTBEYaTh Ha MOCTaB-
JICHHBIC BOTIPOCHI.

Ouenka «yooenemeopumenvho» — om 61 0o 80 6annoe — TeopeTHUECKOe COACp)KAHUE Kypca
OCBOEHO HE MOJHOCTHIO, HEOOXOAUMBIE MPAKTUUYECKHE HABBIKK PaOOTHI C(HOPMUPOBAHBI YACTUYHO, BBI-
MOJIHEHHBIE YUeOHBIE 3a/1aHus co/iepKaT rpyoble omuOku. Ha sx3amMeHe cTylleHT AeMOHCTPUPYET 3HAHHE
TOJILKO OCHOBHOT'O MaTepuaja, OTBETHI CO/IepKAaT HETOYHOCTH, c1ab0 apryMEeHTHPOBaHbl, HAPYILIEHA I10-
CJIEIOBATEIbHOCTD U3JIOKEHUS MaTepraia

Ouenka «neyooenemeopumenvuo» — om 36 00 60 6annoe — TeOPETUUECKOE COACPKAHUE Kypca
HE OCBOEHO, HEOOXOIUMBIC IPAKTHYECKUE HABBIKK Pa0OTHI HE C(HOPMHUPOBAHBI, BHIMIOJTHCHHBIC YICOHBIC
3aJJaHus COAEPKaT rpyOble OMMOKH, TOTIOJIHUTEIbHAs CAaMOCTOsITeNIbHAsE padoTa HaJ MaTeprajoM Kypca
HE TPUBEJET K CYIIECTBEHHOMY TMOBBIIICHUIO KauecTBa BBINOJIHEHHs y4eOHBIX 3adaHuii. Ha sk3amene
CTYICHT JIEMOHCTPUPYET HE3HAHHE 3HAUMUTEIbHONW YacTH MPOTPaMMHOIO MaTepualia, CYyIIeCTBEHHBIE
OIIMOKY B OTBETAaX Ha BOIMPOCHI, HEYMEHHE OPHEHTUPOBATHCS B MaTepHalie, HE3HAHUE OCHOBHBIX MOHS-
TUW AUCUUILTUHBL.

Taobnuya 7. Pe3ynomamal océoeHus yuedoHol OUCUUNTIUHDBL, NOOJIeHcauue RPoeepKe

Koo u naumenosa- Buo ouenounozo

Pe3ynomamul 00y- HUe UHOUKAMOopPos OcHoGHble nokazamenu Mamepuana,
uenus 00CMUMCEHUA KOM- OUeHKU obecneuusarouiue
(komnemenuuu) nemenuuu pe3yibmamos ooyuenus dopmuposanue
KomnemeHuui

MK-3. Cnocoben
MIPOSKTHPOBATH U
OCYIIIECTBIATh
HAaINpaBJIECHHBIN CUH-
T€3 HeOPraHMYECKHUX
COCIMHCHHH C I10-
JIE3HBIMH CBOMCTBA-
MU TIOJT PYKOBO/JI-
CTBOM CIIEI[MATINCTA
0oJiee BBICOKOI KBa-
muuKanun

IIK-3.1. 3naet u Mo-
JKET IPUMEHSTh Ha
MPAKTHKE COBPEMEH-
HBIE HKCIIEPUMEH-
TaJIbHBIE METOIBI IS
YCTaHOBJICHHSI CTPYK-
Typbl HEOpraHu4e-
CKHX COSTMHEHUH

3HaTh: OCHOBHBIE DJKCIIE-
pUMEHTAIILHBIC
MpUMEHSIEMBIE IS OTIpe-
JeTICHUsI CTPYKTYpPhI HEOp-
TaHUYECKUX COEIUHEHHI
Ymersn: Kanubposats
MpUOOPHI JIIT TIPOBEICHHUS
a0opaTOpPHOTO  aHaAIM3a
npo6 (00pa3IoB) CHIPS U
nostyabpuKkaToB; CTPOHUTH
KaTMOpOBOUHBIE KPUBHIE
Baanernb: HaBbikamu pabo-
Thl Ha J1a0OpaTopHOM 000-
PYIOBaHUU JUIS yCTaHOBJIE-
HUS CTPYKTYphl HEOpTraHH-
YEeCKHX MaTepHajoB

METOJIBLI

OrneHoYHBIE Ma-
TepUaIbI IS ca-
MOCTOATEJIBHOMN
paboThI (TUIIOBBIE
3a/1a4uu pa3zen
5.1.2.); Tunosble
OIICHOYHBIE MaTe-
pHUabI 1715 YCTHO-
ro ompoca (pazzaern
5.1.1););

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

MK-3.2. Criocoben
U3y4aTh PEAKIIMOH-
HYIO CIIOCOOHOCTH
HEOPTaHWYECKUX CO-
€IMHEHUH C TpuMe-
HEHHEM THUITOBBIX

3HaTbh:  XapaKTEePHUCTUKH
BIUSIIONINE HAa pPEaKIHOH-
HYIO CIIOCOOHOCTh XMMHYe-
CKUX COEIUHEHUI

Ymern: I[lpoBoguth rpa-
IYUPOBKY CpEACTB H3Me-

O1ieHOYHBIC Ma-
TEPHAITBI JTS Ca-
MOCTOSITEIIbHOM
paboThl (TUIIOBBIE
3a/1a4u pa3zen
5.1.2.); Tunoseie




JKCIIEPUMEHTAIIBHBIX
U PACUETHBIX METO-
J10B

pEHUli; CTPOUTH I'Pagyupo-
BOYHBIEC KPUBBIE (TAOIHUIIHI)
Baagers: wncnosb30BaHuA
KOMIIBIOTEPHBIX IIPOrpPaMM
U DKCIIEPUMEHTAJIBHBIX Me-
TOJIOB JJIsl IIOCTPOEHUS XU-
MUYECKUX U CTEPEOXUMH-
yeckux (GopMmyn coeauHe-
HUW U APYTUX BUJOB WILIIO-
CTPaTHBHOI'O MaTepUaa.

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

THUIIOBBIE TECTO-
BBIC 3a1aHUS
(pazmen 5.2.2.)

K-3.3. Criocoben
BBIOPATh ONTUMAJIb-
HBII METOJI CHHTE3a
HEOPraHUYECKHUX CO-
eIUHEHUN U METOIU-
Ky 00pabOTKH moIy-
YCHHBIX PE3YJIbTATOB

3HaTh: TEXHOJIOTHS MPOU3-
BOJICTBA HEOPTaHWYECKUX
coequHEeHul; o0opyaoBa-
HUE 1ab0paToOpuu | MpaBU-
J1a ero dKCILTyaTaluu
YMeTh: IIOArOTaBIMBATH
HCXO/IHO€ CBIPhE, OCHOB-
HbIE W BCIOMOIaTeJIbHEIC
Marepuaibl C y4eTOM Tpe-
OoBaHUI OXpaHbl Tpya
Biagerb: TeXHOJIOTHSIMH
OIICHKU HAay4YHO-
MPaKTHYECKOM 3HAYMMOCTH
BBIOPAHHOT'O METOJIa CUHTE-
3a HEOPTaHUYECKUX COEU-
HEHUH

Tunosele orie-
HOYHBIE MaTepUa-
JIBL [ YCTHOTO
ompoca (pazoen
5.1.1

THUIIOBBIE TECTO-
BBIC 3aaHUS
(pazoen 5.2.2.);
TUTIOBBIE OLICHOY-
HbIe MaTepuaibl K
9K3aMeHy (pasoer
5.2.3)
OueHouHble Ma-
TepUAIbI IS ca-
MOCTOSITEIBHOU
paboThI (TUIIOBBIE
3aJa4uu pazjen
5.1.2.);

Takum 00pa3om, BBIITOJIHEHNE TUIOBBIX 33/1aHUMN, IPEJCTABICHHBIX B pazjene 5 «OueHouHble Ma-
TepUabl JUIs TEKYILEro U pyoeKHOT0 KOHTPOJISl YCIEBAEMOCTH M MIPOMEKYTOUYHON aTTeCTallun» IO3BO-
UT 00eceyuTh crocoOHoCTh Ha (hopmupoBanue komnereHuu [1K-3.

7. YueOHO-MeToauYecKoe ooecneyeHue JUCHATIINHbI

7.1. Hopmamueno-3akonooamesnvHule aKmol

1. TIpuxa3z Munobpnayku Poccun ot 12.03.2015 N 210 "OG6 yrBepxxaeanu deaepanbHOro rocyaap-
CTBEHHOTO 00pa30oBaTEeNbHOTO CTaHIapTa BBICIIETO OOpa30BaHUs MO HAMPABICHHUIO MOATOTOBKHU
04.03.01 Xumus (ypoBeHs OakanaBpuara)" (3apeructpupoBaHo B Muntocte Poccun 07.04.2015
N 36766) http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf

2. ®epnepanbubiii 3ak0H "OO0 oOpazoBanuu B Poccmiickoit deaepanuu" ot 29.12.2012 N 273-03
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. Ocnosnasn numepamypa
1. [Tentun FO.A., Bunkos JI.B. ®usnueckue MeTobl UccieaoBanus B Xxumuu.- M.: Mup, OOO
«M3marenpTBo ACT», 2003.- 683 c.
2. Bunkos JI.B., [lentun 10.A. ®usnueckue MeTobl uccienoBanus B XUMUU. CTPYKTypHbIE Me-
TOJIbl U ONITHYECKas cuekTpockonus: Yueb. M.: Boicuu. k., 1987. 366 c.
3. Bunkos JI.B., Ileatun HO.A. ®u3snyeckue METOIBI MCCIEAOBAHHSI B XUMUH. Pe30HAaHCHBIE U
anekTpoontuueckue Metosibl. M.: Beicr. Ilk., 1989. 288 c.

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

7.3. /lononnumenvnan numepamypa

l. du3nYecKue METOIbI UCCIICIOBAaHUSI HEOPraHUIEeCKNX BemecTB: YueOH. [Tocodue mist cTyneH-
TOB BhIcIIUX yueOHbIX 3aBeneHuit/ [T.I'. banuuesa u np.]; moxa pea. A.b. Huonbsckoro.- M.: Uzna-
TEJIbCKUM LIEHTP «AKagemus», 2006 — 448 ctp.

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

3. KymxoB X.b., AnamokoBa M.H. ®u3nueckue MeTo/bl UccieqoBaHUs B XuMuM: JlabopaTopHbIii
npaktukyM. Yacts 1. Hanpuuk: 24Kab6.-bank. yH-1, 2008, - 43 c.

4. KymxoB X.b., AnamokoBa M.H. ®usnueckue MeToabl uccienoBaHus B XxuMuu: JlabopatopHbrit

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

7.4. Ilepuoouueckue uzoanusn (2azema, 6eCMHUK, OI011eMeHb, HCYPHAT)
1. XKypnan pusnueckoit XuMuu

2. XKypHan HeopraHn4ecKkol XUMHUH
3. Kypnan «Heopranuyeckue maTepranib»
4. HayuHo-texHuueckuil xypaainhttp://www.ofmg.ru

7.5. Humepnem-pecypcoi
[Tpu u3yyeHNn MTUCHUIUIUHBI «DU3NYECKUEe METOABl UCCIIEOBaHUs», O0yJarolecss obecrede-

HBI I0CTYNOM (yAaJIEHHBIN AOCTYM) K pecypcam:
—  o0wue unghopmayuonnvie, cCnpagouHvie u NOUCKOBbLE:

Nen/n | HaumenoBa- | Kparkas xa- Axpec caiita HaumenoBanue | YciaoBus gocryna
HHe JJIeK- PaKTepHCTH- OpraHu3anuu-
TPOHHOTO pe- Ka BJIa/IeJIbLIA;
cypca PEKBH3HUTHI J10-
roBopa
1. 9B/ PI'b OnektponHbie | http://www.diss.rs | ®I'BY «Poccuii- | ABTOpU30BaHHBIN
BEepCUU Lru cKas rocynuap- JOCTYTI U3 OubIHo-
885898 nosHEI CTBEHHas Ouo- TEKHU



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

X TEK-
CTOB JIMCCEpTa
LM ¥ aBTOpE-
deparoB u3
¢dbonma Poc-
CUHCKOHU rocy-
JTApPCTBEHHOM
OMOINOTEKH

muoteka» (PT'B)

Jorosop
Ne095/04/0011
ot 05.02.2022 1.

(k. 112-113)

«Web of
Science»
(WOS)

ABTOpHUTET-
HasATOJINTEMa-
THUYecKas pe-
deparuBHO-
oubnuorpadu-
geckast u
HAyKOMETpPH-
gyeckas 0aza
JAaHHBIX, B KO-
TOPOM MHJICK-
CUPYIOTCS
okoJio 12,5
TBIC. KYpPHAJIO
B

http://www.isikno

wledge.com/

Kommanus
Thomson Reuters

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

Hoctymn no IP-
anpecam KbI'Y

Sciverse
Scopusuzna-
TEJIbCTBA
«DIIb3EeBUD.
Hayxka u Tex-
HOJIOTHH

Pedeparupnas
U aHAJIMTHYE-
ckas Oa3a 1aH-
HBIX, COJIeP-
JKarast

21.000
peueH3upye-
MBIX KypHa-
1oB; 100.000
Kkuur; 370
KHW)KHBIN Ce-
puit (Ipo101-
YKAFOIITUXCS
W3/IaHHN ),

6,8
MJIH. JOKJIaJIOB
U3 TPYIOB
KOH(EpEHITHIT

http://www.scopu
s.com

N3narenpcTBO
«Elsevier. Hayka
1 TEXHOJIOTHI
Kontpakr
Ne7E/223 ot
01.02.2022 .

Hoctymn no IP-
anpecam KbI'Y

Hayunas
3JIEKTPOHHAsI
ouodamoTeKka
(HOb POD®N)

DneKTpoHHas
OoubmmoTeKa
Hay4HBIX ITy0-
JIMKAIAH -
MOJIHOTEKCTO-
BBIC BepCUU
oxouio 4000
WHOCTPAHHBIX
u 3900 oreue-
CTBEHHBIX
HAyYHBIX XKYp-
HaJIoB, pede-

http://elibrary.ru

000 «HDOb»

[Tonusiii 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/

paThl ImyoJIn-
karuit 20 TEI-
CS1Y J)KYPHAJIOB,
a TaK»Ke Omu-
canus 1,5 murH.
3apyOCIKHBIX U
POCCHUICKUX
JIMCCepTALUH.
2800 poccuii-
CKUX JXKypHa-
JIOB Ha 0e3-
BO3ME3AHOMN
OCHOBE

Ba3zaganubixS
ciencelndex
(PUHII)

HauunonansHast
nHpopManu-
OHHO-
aHaJIUTHUYe-
CKasl CUCTEeMa,
aKKyMYIIUPY-
rolas oosnee 6
MUJUIMOHOB
myO KA
POCCHUICKUX
aBTOPOB, a
TaKke HHPOP-
Maluio o0 ux
[IUTUPOBAHUU
u3 6omnee 4500
POCCUNCKHX
KYPHAJIOB.

http://elibrary.ru

000 «HDOb»
JInneH3uoHHbBIN
JIOTOBOP
Scienceln-
dexNeSIO-
741/2022
15.03.2022 1.

ABTOpHU30BaHHbIN
JOCTYII.
[To3Bonser nomnou-
HATb U YTOYHSATH
CBEZCHHUS O MyOJIn-
KalUsaX YYEHbIX
KBI'Y, umeronuxcs
B PUHI]

IBC«Koncyn
bTAHT CTY-
JAEHTa»

13800 u3na-
HHUH 10 BCEM
o0acTIM 3Ha-
HHUH, BKIIOYa-
eT Ooltee

yem 12000
y4eOHUKOB U
y4eOHBIX TO-
cobuii s BO
u CIIO, 864
HanMMEHOBaHU M
KYpPHAIIOB U
917 moHorpa-

buid.

http://www.studm
edlib.ru
http://www.medc

ollegelib.ru

00O «Ilonu-
TEXpecype»
(r.Mockga)

Jorosop

Nel138CJ1/01-

2022

Ot 13.02.2022 r.

[TomHb1 nocTyN
(peructparus o 1P-
anpecam KBI'Y)

IBC «JIaHb»

ONEeKTPOHHBI-
€BEPCUH KHHUT
BEAYIINX U3-
JaTeIbCTB
yueOHOU U
HAaY4YHOU JIU-
TEpATYpHI (B
TOM 4HCIIE

https://e.lanbook.
com/

000 «3BC
JIAHb» (r.
Cankr-
[TerepOypr)
Horosop
Ne3E/223
ot 01.02.2022 1.

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



http://elibrary.ru/
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YHUBEPCHUTET-
CKHUX HM3]1a-
TEILCTB), TAK U
ANEKTPOHHBIC
BEpPCHUU TEePH-
OIMYECKHX
U3IaHUH 10
pa3IUYIHBIM
00acTIM 3Ha-
HUM.

8. | Hamuonanan- | O0benuHeH- https://H36.pd OI'BY «Poccnii- Hoctyt ¢ a11ek-
Has JJIeK- HBIH JJICK- CKas rocyaap- TPOHHOTO YHTATb-
TPOHHAs1 OMO- | TPOHHBIN Ka- CTBeHHas Oub- HOTO 3aJ1a OuOJIMO-
Juoreka PI'B | tamor ponmoB JINOTEKa» teku KbI'Y
POCCUNCKHX
OnOINOTEK,
coJIepIKaIlMit
4331 542
AJIEKTPOHHBIX
JIOKYMEHTOB
o0OpazoBareb-
HOTO W Hay4-
HOTO XapakKTe-
pa 1o pa3nn-
HBIM OTPACIISIM
3HAHUU
9. | 9BC «Aiillu- | 107831 my06- http://iprbooksho | OOO «Aii ITu Op [Tonnsbrit noctyn
IpOyKe» JUKalui, B p.ru/ Menua» (peructpanus no IP-
T.4.: 19071 — (r. CaparoB) aapecam KBI'Y)
y4eOHBIX U3- Jorosop
JaHum, 6746 — Ne4839/19
Hay4YHBIX U3- ot 01.02.2022 1.
nmanniu, 700
KOJUIEKITHH,
343 xxypHaia
BAK, 2085
ayauousia-
HUH.
10.| Mexnayna- | Lludponas http://Crossref.co | HII «<HOUKOH» | ABropu3oBaHHBII
poaHasi cu- | uaeHTuduka- m Horosop JTOCTYT
cremMa 0Wd- | LU 0OOBEKTOB NeCRNA-1060-
Juorpaduue- | (DOI) 1901 07.05.2022
CKHX CCHLIOK r.
Crossref
11.| Polpred.com. | O630p CMU http://polpred.co | OOO «Ilonmpen Hoctym no IP-
HoBoctn. O6- | Poccun u 3a- m CIIPABOYHUKH» anpecam KbI'Y
30p CMU. | pyOexbps.
Poccusi u 3a- | [lonHble TEk-
pyoOexbe CTBI + aHAJIN-

Trkaus 600
U3IaHuH 110 53
OTpacisiM



http://iprbookshop.ru/
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12.

IIpe3unenr-
cKasi O0uoJamo-
Texa um. B.H.

Eannuna

Bbonee 500 000
3JIEKTPOHHBIX
JIOKYMEHTOB
10 UCTOPUHU
OrteuecTBa,
poccuiickoin

http://www.prlib.r
u

OI'bY «llIpesu-
IeHTCcKas 0uo-

muoreka um. b.H.

Enpuunay (r.
Cankr-
ITerepOypr)

ABTOPHU30BaHHBIN
noctyn u3 Oubimo-
Teku (ayd. No214)

rocy/1apCTBEH-
HOCTH, pyc-
CKOMY SI3BIKY U

IIpaBy

Nature

SpringerMaterials

KypHaisl n3areib-

crBa Annual
Reviews

JKypHaisl u3mareib-

crBa Oxford
University Press

Iudposoii apxus

KYPHaJIOB U34aTCJIb-

crBa Roval Society

of Chemistry

K COBPDEMEHHbIM npod)eccuonaﬂbﬂbm oazam OanHbBIX:

OauH W3 caMbIX cTapblX H aBTOpHUTET- JlocTym cBO-
HBIX O0LIeHayYHBIX XypHasoB. [lyGnukyer GoaHbIi
HCCIIEIOBaHMS, IOCBALIEHHBIE LIMPOKOMY
KpYyr'y BOIIPOCOB, B OCHOBHOM €CTE€CTBEHHO-
HayuyHoi TeMatuku. C 2005 rogma xypHai
nyOJIMKYeT MOJKACThI, IJie BKpaTie 00CyXk-
JAIOTCS JIOCTHKCHUS HAYKU U ITYOJIUKAI[H
3a MOCJIEIHIOI0 HEJeINI0 — JIBE.

www.nature.
com

archive.neico
n.ru

Pecypc no-
CTyNEH

o IP-
agpecam
TYCVYPa

Springer Materials — 310 camas mosHas 6a3a
JIAHHBIX, OMUCHIBAIOIIAsl CBOICTBA M Xapak-
TEPUCTUKHN MaTepuasioB. OHA aKKyMyJIUpYeT
WHPOPMAIIMIO W3 TAKUX JUCIHIUIMH, KaK
MaTepHuaioBeeHue, pusnka, puznyeckas u
HEOpraHWYecKasi XWMUS, MalIHHOCTPOEHUE

" Jp.

nger.com

SBnsiercss HEKOMMEpPYECKHMM  aKaJeMuye-

CKMM M3JaTEIbCTBOM, N€YaTAIOIIUM OKOJIO

40 cepuil (KypHaJIOB, €XKETOJIHUKOB), MyO-

JUKYIOLUMX KPYIMHbIE OO030pHbBIE CTaTbU O
JOCTUKEHUSIX B 00JIaCTM €CTECTBEHHBIX U archive.neico
COLIMAJBHBIX HayK. boiiee MONOBHHBI M3 n.ru

9TUX KYpPHAJIOB MUMEIOT BBICOYAWIIUN YpPO-

BEHb LUTUPOBAHUS o Mmmakr-

¢dakTop (Science Citation Index), 3anmmas

IIEpPBBIE MECTA B CBOUX KaTETOPUSX HaYK.

DTO MOJHOTEKCTOBasi 0a3a JaHHBIX >KypHa-
noB m3narenberBa Okcdopiackoro yHUBEp-
cutetra. Pecypc aHTTIOS3BIYHBINA, COJEPKUT
MaTepHaIbl O OOIIECTBEHHBIM W T'yMaHW- U
TapHBIM, E€CTECTBEHHBIM U TEXHHUYECKUM —
HaykaMm, HH(POpMaTHKEe, MEIHUIIMHE, 3/IpaBO-
OXPaHEHHUIO U Jp.

archive.neico

Kypuaner Royal Society of Chemistry —
ABTOPUTETHBIC HAYyYHBIC M3AAHUS, YTO IMOJ-
TBEP>KJIA€TCsI X BHICOKMMH MOKa3aTeNsIMU B
Journal Citation Reports. B xkareropun
«Xumusi. MyJIbTUIUCHUILUIMHAPHBIE HCCIIe-

pubs.rsc.org
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https://www.nature.com/
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https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source
https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source
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http://materials.springer.com/
http://materials.springer.com/
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JIOBaHUS» CPENId MEPBBIX MO paHry 20 xKyp-
HanoB 6 wum3nmatorcst Royal Society of
Chemistry. Bce npyrue u3natenbcTBa npe-
CTaBJICHBI MEHBIIUM KOJIWYECTBOM >KYpHa-
710B B Ton-20.

6 Otu 6a3bl NaHHBIX MPEIHA3HAYCHBI JUIS HC-
MOJIb30BaHUS IIUPOKOM myOsukoi. M3-3a
OrpaHUYEHUI 000PYIOBaHUS U MPOMYCKHOM
CIIOCOOHOCTH OHM HE€ TIPEJIHA3HAYCHBI IS
MaccOBOI'0O CKaYyMBaHUS JIAHHBIX
USPTO. [lna nostydeHusi JOMOJHUTEIbHON
uapopmanmt 00 0OBEMHBIX  JaHHBIX
USPTO, nocerute cTpaHully DIEKTPOHHbIE
IIPOJYKTHI JaHHBIX.

[larenTHasg 6Gasza
USPTO

patft.uspto.g
ov

— Kpome mozo, obyuarouuecs mozym 60Ccnoib308amucsa nPOPheccuoHanbHlMu ROUCKOBbIMU
cucmemamu:
1. Cnyx6a TeMaTH4YeCKHX TOJIKOBBIX cioBapeil http://glossary.ru/
2. CnoBapu u sHmkioneauu https://dic.academic.ru/
3. Buxkumenus http://ru.wikipedia.org/wiki/
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CnpaBouHo-uHpopManroHHbie cucTeMbl «I"apanty», «KoncynsranT [Tnrocy.

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

VYyeOnas pabdora mo mucuumiinHe dusnueckre METOAbl UCCIEIOBAHUS COCTOUT U3 KOHTAaKTHOM
paboThI (JIEKIKUU, MPAKTUIECKHUE 3aHATHSA) U CAMOCTOSITeTbHOU paboThl. COOTHOIIEHHE JIEKIIMOHHBIX, Ce-
MUHApPCKHUX, JTAOOPATOPHBIX W TMPAKTUYECKHX 3aHATUH K OOIIEeMy KOJIWYECTBY 4YaCOB COOTBETCTBYET
yuebHoMy Miany Hampasnenust 04.03.01 — Xumus, npopuis «IIpoduis «Heopranuueckas XuMust U Xu-
MUl KOOPJAMHALMOHHBIX COCUHEHNI», «XUMHS OKPYKAIOLIEH CpeIbl, XUMUYECKAs DKCIIEPTU3a U IKOJI0-
ruJeckas 0€30IacHOCThY.

JIJist MOATOTOBKY K MPAKTHUECKUM 3aHITHSIM HEOOXOAMMO PACCMOTPETh KOHTPOJBHBIE BOMPOCHI,
IpH HEOOXOUMOCTH OOPATUTHCS K PEKOMEHIYeMON IMTEpaType, 3anucarh HEMOHATHBIE MOMEHTHI B BO-
Mpocax Jyisl yAICHEHUs MX Ha MPEACTOAILEM 3aHITHH.

Memoouueckue pekomenoayuu no uzyyenuio oucyunaunvl «Duzuueckue memoovt ucciedo-
8aAHUA) 0713 00YUAIOWUXCA

[enpro m3ydeHus: quCHUTINHB «DU3nyeckne METOIbl UCCIEIOBAHUM» SBIISIETCSI OCBOCHUE CTY-
JIEHTAaMH METOJIOJIOTHH PAa3TUYHBIX (PU3UUYECKUX METOJIOB HMCCICIOBAHWN XMMHYECKUX COCIUHECHHH W
OBJIAJICHUE MPAKTUICCKUMHU HaBBIKAMU HCIIOIB30BAHUSI METOJIOB, JOCTYITHBIX IIIMPOKOMY KPYTY HCCIIE0-
BaTeNeii, a TAaK)Ke 3HAKOMCTBO C PEKe MPUMEHSIONUMUCS, HO BeChbMa BaKHBIMU ISl XUMHH METOJa- MU
MOJIYYEHUS CBEJICHUN O CTPOEHUU MOJIEKYIL.

[Tpuctynas k U3y4yeHUIO AUCLUUIUIMHBI, 00yJaroneMycsi HEOOXOAMMO O3HAKOMHTHCS ¢ TeMaThye-
CKUM TUUTAHOM 3aHATUH, CIIHCKOM PEKOMEHJIO0BAaHHOU y4ueOHOU nuTeparypbl. Clieayer YsCHUTH MOCIEO0-
BaTEIHbHOCTH BHITIOTHEHHSI HHIMBUYyaIbHBIX yUCOHBIX 3aJaHUI, 3aHECTH B CBOIO PabOUyIO TETPah TEMBI
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U CPOKH MPOBEACHUS CEMHUHAPOB, HAITMCAHUS YUeOHBIX U TBOpUYecKuX padoT. [lpu u3yueHun nqucuumiu-
HBI 00y4Jaroliecs BBIOTHSIOT CIEAYIONINE 3a/IaHus: U3YYalOT PEKOMEHI0BAaHHYIO YUEOHYIO U HAyYHYIO
JTUTEPaTypy; TUIIYT KOHTPOJIbHBIC pa0OThI, TOTOBST AOKJIAIbl M COOOIIECHUS K MPAKTUICCKUM 3aHSTUSM;
BBITIOJTHSIOT CAMOCTOSATEIBHBIC TBOPUYECKUE PAOOTHI, YIaCTBYIOT B BBIITOJIHCHUU MPAKTHUECKUX 3a/IaHUN.
YpoBeHb U TTTyOMHA YCBOCHHS JUCIUIUIMHEI 3aBUCST OT aKTUBHOW M CUCTEMAaTUYECKOW pabOThI HA JICK-
LUSX, U3YYEHUS] PEKOMEHI0BAHHOM JIMTEPATYPhl, BHIITOTHEHUS KOHTPOJIbHBIX IMCbMEHHBIX 33/laHUN

Kypc u3yvaerca Ha jneKuusax, CEMUHApax, MPAKTUYECKUX U MPU CAMOCTOSITEIbHONW U UHIWBUIY-
anpHOM paboTe oOyvaronuxcs. OO0yJaromuics s MOJTHOTO OCBOCHHUSI Marepuaia JOHKEH He MPOIycC-
KaTh 3aHATHS U aKTUBHO y4acTBOBaTh B yueOHOM mporiecce. [ MakcuManbHOM 3 (PEKTUBHOCTH H3yUe-
HUS HEOOXOJMMO TIOCTOSIHHO BECTH KOHCIICKT JICKIIMH, 3HATh PEKOMEHIyeMYIO TIperoiaBaTelieM JInTepa-
TYpY, MO3BOJISIONLYIO JOTIOJIHUTh 3HAHUSA U JIYYIlI€ MOJAITOTOBUTHCS K CEMUHAPCKUM 3aHSTHSIM.

B cooTBeTcTBUU C y4eOHBIM IJITAHOM Ha KXY TEeMY BBIIEICHO HEOOXOIMMOE KOJIMYECTBO Ya-
COB MPAKTHUYECKUX 3aHATUN, KOTOPBIE MMPOBOJSATCS B COOTBETCTBUU C BOIIPOCAMU, PEKOMEHAOBAaHHBIMH K
M3YYCHHIO TI0 OmpesesieHHbIM TeMaM. OOydJaromuecs JTOJDKHBI PETYISPHO TOTOBUTHCS K CEMHUHAPCKUM
3aHATHSM M y4aCTBOBATh B OOCYXJICHUU BOMPOCOB. [Ipy MOATOTOBKE K 3aHITHSIM CJIETyeT PyKOBOJCTBO-
BaTbCAd KOHCIEKTOM JIEKIIM M PEKOMEHJIOBAaHHOM JIUTEPATYypoil. TeMaTHYeCKUi IUIaH IUCIUIUIMHBI,
y4eOHO-METOJUYECKIEe MaTepuabl, a TAKXKE CIUCOK PEKOMEHIOBAaHHOW JTUTepaTyphl MPUBEICHBI B pado-
Yel mporpamme

Memoouueckue pekomenoayuu npu padome HAO KOHCNEKMOM 60 8peMs NPOBEOCHUA JIEKUUU

B npornecce NEKIMOHHBIX 3aHATUN 11€7€CO00pPa3HO KOHCIEKTHPOBATh Y4eOHBIM Marepuan. s
ATOTO UCIOJIB3YIOTCS OOIIME M YTBEPAMBIINECS B MIPAKTUKE TTpaBuia, U MPUEMbl KOHCTICKTUPOBAHUS JIEK-
107078

KoHcnekTupoBaHue NEKIMN BEIETCS B CIEIUAIbHO OTBEAECHHOW JUISl 3TOrO TETPAd, KayKIbIA
JIUCT KOTOPOM JOJIKEH MUMETh IOJIsI, Ha KOTOPBIX AENIal0TCs MOMETKU M3 PEKOMEHI0BAHHOMW JINTEpaTypHl,
JIOTIONHSIOIINE MaTepuan MPOCIYIIaHHOM JIEKIMH, a TakKe MOJYSPKHUBAIOIIMNE OCOOYI0 BAXKHOCTH TEX
WJIU UHBIX TEOPETUYECKUX MOJOKEHUH.

[{enecooOpa3HO 3aMuCHIBaTh TEMY M TUIAH JICKIUM, PEKOMEHIYEeMYIO TUTEpaTypy K Teme. 3arucu
pa3zienoB JEKIMH JOJKHBI UMETh 3arOJOBKH, MOJ3aroJIOBKH, KpacHble CTPOKHU. JIJisi BbIIeNeHUs pasje-
JIOB, BBIBOJIOB, OTIPE/ICJICHU, OCHOBHBIX HJIEM MOXXHO HMCIOJB30BaTh IIBETHBIC KapaHaamy U (iomacTe-
pHIL.

Ha3BanHbIe B JIGKIIUU CCHUIKM HA TIEPBOMCTOYHUKH HAJIO MOMETHTH Ha TOJISAX, YTOOBI MPU CaMO-
CTOSITEJIBHOW pa0oTe HAWTH W BOHCATh WX. B KOHCHEKTE TOCIOBHO 3aNUCHIBAIOTCS ONPEICICHUS TOHS-
TUH, KaTeropuii U 3aKOHOB. OCTaJIbHOE TOJKHO OBITH 3alMCaHO CBOMMH CJIIOBAMHU.

KaxxnoMy cTyneHTy HeoOX0AuMO BBIpaOOTaTh U UCIOIB30BATh IOMYCTUMBIC COKpAIIeHUs Hanbo-
Jiee paclpOCTPAHEHHBIX TEPMUHOB U TTOHSITHIA.

Memoouueckue pekomenoayuu no n0020moeKe K NPAKMUYEeCKUM 3aHAMUAM

[TpakTrueckue (CeMHMHAPCKUE) 3aHATHS — COCTaBHAs YacTh y4eOHOTro Ipoiiecca, rpymnmnonas ¢Gop-
Ma 3aHATUN NMPU aKTUBHOM YYacTUM CTYAEHTOB. lIpakThueckue 3aHSITHSI CIIOCOOCTBYIOT YIIIyOJIEHHOMY
M3Y4YEHUIO HauboJjee CIOKHBIX MPOo0sieM HayKU M CIyXaT OCHOBHOHM (popMoii mojBeAeHHsI UTOTOB caMo-
CTOSITENbHOU paboThl oOyuatommxcs. Llenpio npakTH4eckux 3aHATHH SBJIsETCS yriayOJieHHe U 3aKperie-
HUE TEOPETHUECKUX 3HAHUH, MOITYUYEHHBIX 00YJaIOIMMUCS Ha JEKIHIX U B MPOIECCe CaMOCTOSITEILHOTO
u3yueHus: y4yeOHOro marepuania, a, CJIeJOBaTeNbHO, (OPMHUPOBAHUE y HHUX OIPENEICHHBIX yYMEHUH U
HaBBIKOB.



B xoxe moAroToBKM K CEMHHApCKOMY 3aHSTHIO HEOOXOAMMO NMPOUYUTATh KOHCIEKT JIEKLUHU, U3Y-
YUTh OCHOBHYIO JIUTEPATypy, O3HAKOMUTBCS C JIOMOJHUTEIBHOM JIMTEPAaTypOil, BBHIIIOJHUTL BbIIaHHBIE
IpernoiaBaTeNieM MpakTHUeCKue 3aaanus. [Ipu 3ToM ydecTh peKOMEeHJAIMK MperoiaBaTelis U TpedboBa-
HUS nporpamMmsbl. JlopabaTeiBaTh CBOM KOHCIIEKT JIEKIMHU, JeJIasi B HEM COOTBETCTBYIOIINE 3alMCH U3 JIH-
Teparypsbl.

JKenarenpHO mpu MOATOTOBKE K IPAKTHUYECKHM 3aHATUSAM IO JUCLUUIUIMHE OJAHOBPEMEHHO HC-
I10JIB30BATh HECKOJIBKO UCTOYHUKOB, PACKPBIBAIOIINX 3aJaHHBIE BOIIPOCHI.

Ha npaktuyeckux 3aHATHAX 00ydaroluecs: ydarcs rpaMOTHO M3j1araTh NpoosieMsl, CBOOOIHO BbI-
CKa3bIBaTh CBOU MBICIM U CYXJIEHUS, pACCMAaTPUBAIOT CUTYallUH, CIIOCOOCTBYIOIIME Pa3BUTHUIO Ipodec-
CHUOHAJIbHOW KOMIETEHTHOCTH. ClleyeT UMETh B BHJY, YTO MOATOTOBKA K IPAKTUYECKOMY 3aHATHUIO 3a-
BUCHUT OT (pOpMBI, MECTa IPOBEICHUSI CEMUHApPa, KOHKPETHBIX 33JaHUN M MOPYYEHHH. ITO MOKET OBITh
Han#caHue IOKJIaaa, 3cce, pedepara (C MoCcIeayIOMUM UX 00CYKIEHHUEM ), KOJUIOKBUYM.

Memoouueckue pekomenoauuu no OP2AHU3AUUU CAMOCMOAMENbHOU PAdOmbl

CamocrosrenbHas paboTa 00ydaromMXCs - CIOCOO aKTMBHOIO, LIEJIEHAINIPABICHHOIO Ipruolpere-
HUS CTYIEHTOM HOBBIX Ul HEro 3HaHWUN M YMEHMH 0e3 HerocpeACTBEHHOI'O y4acTus B 3TOM Ipolecca
npernojaBateneil. [loBplieHre poau caMoCTOsATENbHONU paboThl 00yJaromuUXcs PU NPOBEICHUH Pa3Iny-
HBIX BUJIOB YU€OHBIX 3aHSATHUI NpeAnosiaraer:

—  ONTMMM3ALHUIO METOJI0B 00yUYeHMsI, BHEIPEHUE B YUeOHBIN MPOLECC HOBBIX TEXHOIOIUN 00Yy-
YEHUs1, HOBBIIAOIIMX IPOU3BOIUTEIBLHOCT TPY/la IpenoiaBaTesisi, akTUBHOE UCIOJIb30BaHUE UHPOpMa-
LIUOHHBIX TEXHOJIOTUH, MMO3BOJIAIOLIMX 00YyJaroleMycsi B yA00HOE JUIsl HEro BpeMsi OCBauBaTh y4eOHBII
MaTepHai;

—  IIMPOKOE BHEAPEHHE KOMIIbIOTEPU3UPOBAHHOIO TECTUPOBAHUS;

- COBCPUHICHCTBOBAHUC MCTOAUKH ITPOBCACHUA MPAKTUK U HaquO-HCCHe,HOBaTCHBCKOﬁ pa60TBI
o6yqa10mnxc;1, IMMOCKOJIbBKY UMCHHO 3THU BUJBI yqe6H0171 pa6OTLI B IICPBYHO OUCPEAb I'OTOBAT o6yt1a}omnx—
CA K CaMOCTOATCIIbHOMY BBITIOJIHCHUIO HpO(i)CCCI/IOHaHBHI)IX 3aJa4,

- MOACPHU3ANNIO CUCTEMbI KYPCOBOT'O U JUIIJIOMHOTO MPOCKTUPOBAHUA, KOTOPAA AOJIKHA I10-
BBIIATDH POJIb CTYACHTA B HO,I[60p€ MaTrepurajia, IOUCKE HYTeﬁ peUICHUs 3a1a4.

CamocTosTenbHast paboTa MPUBOAMUT CTYAEHTA K MOJYUYEHUIO HOBOTO 3HAHUS, YHOPSAOUYCHHUIO U
yrayOJIeHUI0 UMEIOUTNXCS 3HaHUHM, (OPMUPOBAHHUIO Y HETO MPOQPECCHOHANbHBIX HABBIKOB M yMeHUH. Ca-
MOCTOSITEIbHAs PadOTa BHIIOIHSAET PsiJl GYHKIIMMI:

—  pa3BUBAIOIIYIO;
—  HuH(pOpMaIMOHHO-00yYaroIIYIO;

—  OPHEHTHPYIOUIYIO U CTUMYJIUPYIOIIYIO;
- BOCIIMTBIBAIOIITYTO;

—  HCCIEOBaTEIbCKYIO.

B pamMkax Kypca BBIIOIHSAIOTCS CIEAYIOIINE BUIbI CAMOCTOATENbHOM paboThI:
1. TIpopaborka yueOHOro MaTepuaia (1o KOHCIEKTaM, y4eOHOW U Hay4YHOU JIUTEpaType);

2. BrlnonHeHHe pa3HOYPOBHEBBIX 3a/1a4 U 3a/laHUi;



3. Pabora ¢ TectaMu U BOIIPOCAMH JIJIsi CAMOTIPOBEPKH;
4. BrInmoaHEeHNE UTOTOBON KOHTPOJIBHON paOOTHI.

CryneHTaM peKOMEHJIyeTcsl C caMOro Hayajla OCBOCHMs Kypca paboTaTh ¢ JUTEepaTypoil u mpen-
JaraeMbIMH 3a/laHUSIMU B (hOpMe MOATOTOBKU K OYEPEAHOMY ayIUTOPHOMY 3aHATHIO. [Ipu aTOM akTyanu-
3UPYIOTCSl UMEIOLUECs 3HaHMA, a TaKKe co3jaercs 0asza Uil yCBOEHHMsS HOBOIO MaTepHasa, BOZHUKAIOT
BOIIPOCBHI, OTBETHI HA KOTOPBIE CTYIEHT IOJIY4YacT B ayAUTOPHUH.

Heo0xo11nMo OTMETUTh, UTO HEKOTOPBIE 3aJjaHMsl 111 CAMOCTOSITENIbHON pabOThI 110 KypCy UMEIOT
orpeneneHHyto crenuduky. [Ipy ocBoeHNH Kypca CTyIeHT MOXKET IOJIb30BaThCcs OMOIMOTEKOM By3a, KO-
TOpasi B MOJHOW Mepe obecredeHa COOTBETCTBYIOMICH JUTEpaTypoil. 3HAUUTENBHYIO TIOMOIb B MOATO-
TOBKE K OUYEPEAHOMY 3aHSATHIO MOXKET OKa3aTh UMEIOMIMKCS B y4eOHO-METOIMYECKOM KOMIUIEKCE KpaT-
KM KOHCIIEKT JIEKIHMHA. OH € MOYKET UCIOJIb30BaThCSA U Ul 3aKPEIUICHUS NOJIyYEHHOIO B ayIUTOPUU
matepuana. CamocrosrenbHas paboTa CTYIEHTOB NPEAyCMOTpeHa y4eOHBIM IUIAHOM M BBINOJHSETCS B
00s13aTeNIbHOM TOpsiIKe. 3alaHusl IPEUIOKEHBI 0 KaXKJ0H M3ydaeMoil TeMe U MOT'yT TOTOBUTBCS MH/IU-
BUIYaJIbHO WU B rpymnmne. [1o Heo6X0IUMOCTH CTYAEHT MOXKET 00paIlaThCs 3a KOHCYIbTalUeH K Mperno-
JaBaTeito. BeITONIHEHUE 3aJaHUI KOHTPOJIMPYETCS U OLIEHUBAETCS MPENOAaBaTEIEM.

s ycremHoro caMoCTOATENIBHOIO M3Y4YEHHUs Marepuana CEerofHs HCIOJIB3YIOTCS Pa3IM4HbIC
cpeactBa oOydeHHsI, Cpeld KOTOPhIX 0C000€ MECTO 3aHMMAIOT MH(POPMALMOHHBIE TEXHOJIOTUU PA3HOTO
YPOBHSI ¥ HAIIPABJIEHHOCTH: AJIEKTPOHHBIE YYeOHUKU U KYPCHI JIEKIIUH, 0a3bl TECTOBBIX 33JaHUH U 3ajad.
DJNEeKTPOHHBIA YU4eOHHK TPEICTABIACT COOOW MPOrpaMMHOE CPEICTBO, MO3BOJISIONIEE MPEACTABUTH IS
U3y4YeHHs] TEOPETUYECKUH MaTepuas, OpraHu30BaTh anpoOMpPOBAHUE, TPEHAX U CAMOCTOSATENIbHYIO TBOP-
4ecKylo paboTy, MoMOraroliee CTyIeHTaM M IMPeroiaBaTelio OLeHUTh YPOBEHb 3HAaHUH B ONpeAeIeHHOM
TEeMaTHKe, a TaKKe Ccojeprkallee HeOOXOTUMYIO CIPaBOYHYK HMHGOpMAIuio. DJIEKTPOHHBIA y4eOHUK
MOJKET MHTETpUpOBaTh B ce0€ BO3MOXKHOCTH PA3JIMYHBIX MEJarorn4eckux MpOrpaMMHBIX CPEJICTB: 00Y-
YaloIIUX IporpamMM, CIpaBOUYHUKOB, yUEOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOJIHUPYIOLIUX IPOTPAMM.

s ycremHo opraHu3aliil caMOCTOSATENbHONW paboThl BCe aKTHBHEE NMPUMEHSIOTCS pa3HO00-
pa3Hble 00pa3oBaTeIbHbIE PECYPCHI B CETU VIHTEpHET: CUCTEMbI TECTUPOBAHUS MO Pa3IMYHBIM 00JIaCTM,
BUPTYaJlbHbIE JIEKIIUH, JJAOOPATOPUH, IIPU ITOM MOJIB30BATENI0 JOCTATOYHO MMETh KOMIBIOTEP M IMOJ-
KIIt0YeHue K MIHTepHeTy Ui TOro, 4ToObl CBA3aThCs C MPENoAaBaTesIeM, pellaTh BHIYUCIUTENbHbIE 3a/1a-
YM U MOJIydaTh 3HaHUs. Vcronb30BaHHE ceTeil yCMIIMBAET POJib CAMOCTOSTEIBHOM PabOThl CTyJIEHTa U
MO3BOJISIET KapAUHAIBHBIM 00Pa30M U3MEHUTh METO/IMKY MPENOAaBaHusl.

CryzneHT MOXKET MoJIydaTh BCE 3a/laHUs U METOAMYECKUE YKA3aHUs 4YEPE3 CEPBEpP, UTO JAET eMY
BO3MOXXHOCTh NMPUBECTH B COOTBETCTBUE JIMYHBIE BO3MOXKHOCTH ¢ HEOOXOJUMBIMU JJIsi BHIMOJIHEHUS pa-
60T Tpyno3arparamu. CTy/I€HT UMEET BO3MOXKHOCTb BBINOJHATH PadOTy JA0Ma WIH B ayAUTOpUU. boib-
110€ BOCIUTATEIbHOE U 00pa30BaTeIbHOE 3HAUEHNE B CAMOCTOSITEIbHOM Y4eOHOM Tpy/Iie CTy/IeHTa UMEET
CaMOKOHTpPOJIb. CaMOKOHTPOJIb BO30YXKJIa€T U MOAJAEPKUBA€T BHUMAHHE U WHTEPEC, MOBBIIIAET aKTHB-
HOCTh MaMSITH U MBIIUIEHUS, TIO3BOJIAET CTY/AEHTY CBOEBPEMEHHO OOHApPYKUTh M YCTPAHHUThH JIOMYILEH-
HbI€ OIIMOKH M HEJIO0CTAaTKH, OOBEKTUBHO OIPEJCIUTh YPOBEHb CBOMX 3HAaHU, MPAKTHUECKUX YMEHMH.
Camoe [OCTymHOE U TMPOCTOE CPEJICTBO CAMOKOHTPOJIS C NpUMEHEHHEeM HH(GOpPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH - 3TO PsiJi TECTOB «on-line», KOTOpbIE MO3BOJISIOT B PEXKUME PEATHLHOTO
BPEMEHU ONPEAETUTh CBOW YPOBEHb BIaJICHHs MPEIMETHBIM MAaTE€pPHUaIoM, BBISIBUTh CBOU OIIMOKHU U T1O-
JYYUTh PEKOMEHJAIMH 110 CAMOCOBEPIIEHCTBOBAHHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoii

Bcro nutepaTypy MOXKHO pa3fenuTh Ha y4eOHUKU U ydeOHbIe MOCOOMS, OPUTHHAIBHBIE HAyYHbIE

MOHOTpa(uuecKiue NCTOYHUKH, Hay4yHble MyOJIMKALUU B IEPUOANYECKOM nedyaTu. 3 HuX MOKHO BblJe-



JUTh JIUTEPATYPY OCHOBHYIO (PEKOMEHIYEMYI0), AONOIHUTEIbHYIO M JIUTEPaTypy Ul YIIyOJIE€HHOIO
W3YUYEHHS TUCIUILIHHEL.

W3yueHne qUCIUIUIMHEI CIeyeT HAauMHATh ¢ y4eOHUKA, TTOCKOJIbKY YU€OHHK — 3TO KHHUTa, B KOTO-
PO M30KEHBI OCHOBBI HAYYHBIX 3HAHUH 10 ONPEACIEHHOMY IIPEAMETY B COOTBETCTBUM C LIEISIMU U 3a-
navyamMu 00ydeHUsl, yCTaHOBICHHBIMH ITPOTPaMMOH.

ITpu pabote ¢ nureparypoil HEOOXOAUMO YUUTHIBATh, YTO UMEIOTCS pa3iIM4YHble BHUJIbl YTE€HUS, U
KaX/IbIl U3 HUX UCIIOJIb3YETCS Ha ONPEEICHHBIX ATallaX OCBOSCHHS MaTepuaa.

IIpeosapumenvbroe YTeHNE HAIPABICHO HA BBIBICHHUE B TEKCTE HE3HAKOMBIX TEPMHHOB U IIOUCK
UX 3HaYEHUS B CIIPABOYHOMN JUTEpaType. B uacTHOCTH, IpU YTEHUH yKa3aHHOW JIUTEpaTypbl HEOOXOIUMO
moApoOHEHIIMM 00pa30M aHATTU3UPOBATH TOHSTHS.

Ck603H0€e umeHue TIPEAINONIAraeT MPOYTCHUE MaTepuala OT Hadaua 10 KoHla. CKBO3HOE UTCHHE
JUTEPATyphl U3 MPUBEIECHHOTO CITUCKA JaeT BOZMOXKHOCTH CTYJEHTY C()OPMUPOBATH CBOJ OCHOBHBIX I10O-
HATUHN U3 U3y4aeMoil 00J1acTH U CBOOOHO BIIAJETh UMHU.

Bvibopounoe — Ha000pOT, UMEET 11€JIbI0 TIOUCK U 0TOOP MaTepuasia. B pamkax 1aHHOrO Kypca Bbl-
00pOYHOE YTEHHUE, KAK CII0COO OCBOEHMSI COJIEpKaHMs Kypca, T0JIKHO HCII0JIb30BaThCs IIPH MOJTOTOBKE K
IPAKTUYECKUM 3aHATHSAM 10 COOTBETCTBYIOILUM pa3/ieliaM.

Ananumuueckoe umenue — 3T0 KPUTHUECKUHN pa300p TEKCTa ¢ MOCIEIYIOIUM €ro KOHCIIEKTUPO-
BaHueM. OCBOEHHUE YKa3aHHBIX MOHATHI OyaeT Hanbosee 3pPEeKTUBHBIM B TOM CIy4ae, €CIIU IpU YTCHUH
TEKCTOB CTYJCHT OYyJeT 3a/1aBaTh K 3TUM TEKCTaM BOMPOCHL. YacTh U3 3TUX BOMPOCOB CHOPMYIMPOBAHA B
®OC B nepeuHe BONpPOCOB JyIsl codecenoBanus. llepedeHb 3THX BONPOCOB OTpaHUYEH, IO3TOMY Ba)KHO
HE TOJIKO COJIEP>KaHHUE BOIIPOCOB, HO CaM IPUHIIMII OCBOEHUS JIUTEPATYpPhI C TOMOLIBIO BOIIPOCOB K TEK-
CTaM.

Llenbto uzyuaroueco yTeHns ABnseTcs riry0OKoe U BCECTOPOHHEE MOHMMaHue yuyeOHoi nHpopma-
uu. ECTh HECKOJIBKO TPUEMOB U3YYaIOLIErO YTEHHUS:

1. UteHue mo anroputMmy mnpeanosnaraer pazOueHue MHPOpMaLUu Ha OJOKH: Ha3BaHUE; aBTOP;
MCTOYHHK; OCHOBHAs UJesl TeKCTa; (pakTHUECKU MaTepuall; aHaJU3 TeKCTa IyTeM COIOCTABICHHS UMe-
IOLUXCSl TOUEK 3PEHHUS [0 pacCMaTpUBaEMbIM BOIIPOCaM; HOBU3HA.

2. Ilpuem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIIEAYIOIINN aJIrOPUTM:

— MCIJICHHO MMPOYUTATh TCKCT, CTapasaCh NOHATH CMBICII U3JIOKCHHOTO;

BBIACIINTD KIIFOUYCBBIC CJIOBA B TCKCTC,

oCcTapaTbCsd NOHATHL OCHOBHBIC HJICHU, IOATCKCT U O6I.LIHI>1 3aMBbICCJI aBTOpPaA.

3. IlpueMm Te3upoBaHuUs 3aKioyaeTcss B (POPMYITHpPOBAHUHM TE3MCOB B BUJE TMOJOKEHUH, YTBEp-
JKICHUM, BEIBOJIOB.

K 3TOMy MOXHO 100aBUTh M HHBIE TIPUEMBI: TIPUEM peepupOBaHHsL, IPUEM KOMMEHTHPOBAHUSI.

Baxhoii cocrapistomeii 1100010 COMUAHOTO HAYyYHOTO U3JaHMS SIBISETCS CIHHCOK JIUTEpaTyphl,
Ha KOTOPYIO cchbutaeTcsi aBTop. IIpy BOZHMKHOBEHMH MHTEpeca K KakoW-TO 00CyXk/1aeMOl B TEKCTE Mpo-
Oseme Bcerzia ecTh BO3MOXKHOCTh OOpPaTUThCS K CIMCKY OTHOCALIEHCs K Hell tuteparypsl. B aTom cinyyae
BcA MpobiiemMa Kak Obl pa30MBaeTCsl Ha COCTABIISIIOIIME YaCTH, KaXKaasi U3 KOTOPBIX MOKET U3ydaTbCsl OT-
JEIbHO OT Apyrux. [Ipu 3TOM BaXKHO HE TEPATh U3 BUJA OOLIMI KOHTEKCT U HE IIOTPYKaThCs YPE3MEPHO B
JeTanu, IOTOMY YTO TaKMM 00pa30oM MOXHO HE YBHJETh IJIaBHOTO.

[TonroroBka K ’K3aMeHY JOJDKHA IPOBOJUTHCS HAa OCHOBE JIEKLIMOHHOI'O MaTepuasia, Marepuaa
MPAKTUYECKHUX 3aHATHI ¢ 00s3aTeIbHBIM 00palleHueM K OCHOBHBIM YY€OHHKaM I10 Kypcy. DTO MMO3BOJIUT



HCKJIFOYNTh OMIMOKH B TOHMMAaHUU Martcpuala, 00JIErYHuT €ro OCMBICJIICHUE, TIPOKOMMCHTHUPYET MaTCpral
MHOT'OYHCJICHHBIMU ITPUMCPAMU.

Memoouueckue pekomenoayuu 011 OO20MOGKU K IKIAMEHY:

DKk3aMeH B V-M ceMmecTpe sBIsgeTcss (OpMOl MTOTOBOTO KOHTPOJIS 3HAHMK M yMEHUH o0ydaro-
IIUXCA MO JJaHHOW JAUCUUIUIMHE, MOJTYYSHHbIX Ha JEKIUAX, MPAKTUYECKUX 3aHATUSAX U B IMPOIECCEe camo-
CTOATENbHOU paboThl. OCHOBOM ISl ONpeAeNeHUs] OLICHKU CIY)KUT YPOBEHb YCBOCHHS O0Y4YaIOLUIUMUCS
MaTepuaia, IpelyCMOTPEHHOIo JaHHOH paboueil mporpammoii K sk3amMeHy MOMyCKarOTCsl CTYIEHTHI,
Habpasmue 36 u Oosee OANIOB MO UTOTaM TEKYIIETO U MPOMEXKYTOUHOro KOHTpoJs. Ha sk3amene cTy-
JeHT MoxeT Habpatb ot 15 1o 30 6amos.

B nepunoa moaroToBku K SK3aMeHy 00ydaronecss BHOBb 00paIalTcs K y4eOHO-METOJMIECKOMY
MaTepHally U 3aKperIsSoT MPOMEKYTOUHbIE 3HAHUS.

[ToaroroBka oOy4aromierocs K SKk3aMeHy BKIIOYaeT TPH dTara:

—  caMOCTOsITeIbHAas paboTa B TCUCHHUE CEMECTPa;

- HEMMOCPCACTBCHHAA ITOATOTOBKA B THU, NIPEAIICCTBYIOINE 5K3dMCHY 110 TEMAM KYpPCa,
- IOATOTOBKA K OTBETY HA 5K3aMCHAILIMOHHBIC BOIIPOCHI.

[Tpu mOATrOTOBKE K 3K3aMEHY O0y4aromumMcsl 1e1eco00pa3Ho UCIOIb30BaTh MaTepuabl JIEKIHi,
y4e0HO-METOUYECKIEe KOMILIEKCHI, HOPMATUBHbBIE JTOKYMEHTBI, OCHOBHYIO M JIOMOJHUTEIbHYIO JIUTEpa-
Typy-

Ha »kx3ameH BbIHOCHTCS MaTepual B 00beMe, PeayCMOTPEHHOM pabodell nmporpaMMmoi yueOHoi
JTUCIUTITUHBI 32 CEMECTP. DK3aMeH POBOJUTCS B MUCbMEHHOM / YCTHOM popme.

[Ipu nmpoBeneHnn >K3aMeHa B MUCbMEHHOMU (YCTHOM) hopme, BeyIIHi MPenoiaBaTesib COCTABIIS-
€T 5K3aMEHALMOHHbIE OMJIEThI, KOTOPBIE BKIIIOYAIOT B c€0sl: TECTOBBIE 3a/1aHUS; TEOPETUUYECKHE 3a/1aHUS;
3aau UIu cutyarui. GopMynupoBKa TEOPETUUYECKUX 33/1aHUS COBMAAaeT ¢ GOPMYTUPOBKON MEpeyHs
HK3aMEHAIlMOHHBIX BOIIPOCOB, JOBEJEHHBIX JI0 CBEIEHHUS OOYyJalOIIMXCs HaKaHyHE 3K3aMeHallMOHHOMN
ceccuu. ConepkaHue BOIPOCOB OJHOIO OMJIETa OTHOCHTCS K Pa3iIMUHBIM pa3/ielaM MpOrpaMMbl C TEM,
9TOOBI OOJIee MOJHO OXBATUTh MaTepHall y4eOHON AUCIUILTHHBIL.

B aymutopuu, T7Ie TPOBOAMTCS YCTHBIA DK3aMeH, MOJDKHO OJHOBPEMEHHO HAXOJWUTHCS HE Oojee
IIECTH CTYJICHTOB Ha OJHOTO MPETOAaBaTes, IPUHUMAIOIIETO dk3aMeH. Ha moaAroroBky oTBera Ha Ouiier
Ha HK3aMeHe OTBOANUTCS 40 MUHYT.

[ Ipu mpoBeneHy MMCBEMEHHOTO YK3aMeHa Ha paboTy OTBOUTHCS 60 MHUHYT.

PezynbTar ycTHOTO (IMMCBMEHHOT'0) SK3aMEHa BBIPaKAETCs OLICHKAMU:

Ouenka «omauunom— om 91 oo 100 6an106 — TeopeTIIECKOe CoNiepKaHue Kypca OCBOSHO TIOJTHOCTEIO, 0e3
po0esioB, HEOOXOMMBIE MPAKTUYECKHE HABBIKK PaOOThI C OCBOSHHBIM MaTeprasioM chopMupoBaHbl. Bee nperry-
CMOTpEHHBIE MPOTrpaMMOii 00ydeHHs! ydeOHbIE 3a1aHHS! BBITOHEHBI, KAYECTBO MX BBITOIHEHHS OLIEHEHO YHCIIOM
OayuIoB, OJIM3KUM K MakcUMaibHOMY. Ha sK3ameHe CTyeHT JeMOHCTPHUPYeT ITyOOKHE 3HAHHS TIPEyCMOTPEHHOTO
MPOrpaMMOi Matepualia, yMeeT YeTKO, JAKOHUYHO U JIOTHYECKH M0CIIe/IOBATEIbHO OTBEYATh Ha MOCTABJICHHbIE BO-
TPOCHL

Ouenka «copouwion —om 81 00 90 6a1106 — TEOPETIUECKOE CONIEPIKAHKE Kypca OCBOEHO, HEOOXOTMMBIE
MPAKTHYECKUE HABBIKK PadOThI ChOPMUPOBAHBIL, BBITOJTHEHHBIE yUeOHBIE 33/IaHUs COICPIKaT HE3HAYMTENBHBIE OIIMO-
ku. Ha sK3aMeHe CTyIeHT IeMOHCTPHUPYET TBEPOE 3HAHHS OCHOBHOTO (IIPOrpaMMHOI'0) MaTepualia, yMeeT YETKO,
IPaMOTHO, 0€3 CYIIIECTBEHHBIX HETOUHOCTEH OTBEUaTh Ha MIOCTABICHHBIE BOIPOCHL.



10.

Ouenka «yooenemeopumenvno» — om 61 0o 80 6annoe — TEOPETUUECKOE COJIEPKAHHUE Kypca
OCBOCHO HE TOJHOCTHIO, HEOOXOAMMBIE MPAKTUYCCKHE HABBIKK PAaOOTHI C(HOPMHUPOBAHBI YACTHUYHO, BHI-
MOJIHEHHBIC YIeOHBIC 3a/1aHUs CO/IeP kAT rpyOble omunOKu. Ha 3x3aMeHe CTyIeHT IeMOHCTPUPYET 3HaAHHUE
TOJILKO OCHOBHOT'O MaTepuaja, OTBETHI COJIePKAaT HETOYHOCTH, c1ab0 apryMeHTHpPOBaHbBI, HAPYIIIEHA M0-
CJIeJIOBATEIBLHOCTh U3JIOKEHHS MaTepHalia

Ouenka «HeyoosiemeopumenvHo» — om 36 00 60 6ann106 — TEOPETUUECKOE COACPKAaHUE Kypca
HE OCBOEHO, HEOOXOUMbIE IPAKTHUYECKUE HABBIKA PabOTHI HE c(hOPMHUPOBAHBI, BHINOIHEHHbIE YUeOHbIE
3aJlaHus coiepKar rpyOble OMUOKH, TOMOTHUTENbHAs CaMOCTOsATENbHAs paboTa HajJ MaTepUaIoM Kypca
HE TPUBEJET K CYIIECTBEHHOMY TMOBBIIICHUIO KauecTBa BBINOJIHEHMs y4eOHBIX 3adaHuil. Ha sk3amene
CTYJIEHT JIEMOHCTPUPYET HE3HAHWE 3HAYUTEIHHOM YacTU MNPOrPaMMHOT0 MaTepHuaya, CYIIECTBEHHbIC
OIMOKY B OTBETAaX Ha BOIMPOCHI, HEYMEHHE OPHCHTUPOBATHCS B MaTepHalie, HE3HAHUE OCHOBHBIX TOHS-
THH OTUCIUAILINHEI

8. MarepuajibHO-TeXHUYECKOe o0ecnevYeHne AU CIUIIIHHbI

1.1 TpeGoBaHusi K MaTepUAIbHO-TEXHHYECKOMY O0ecrnedeHHnI0

Jns  peamuzanuu  paboded MporpaMMmbl JTUCHMIIMHBI HMEIOTCS CIIELUAIbHBIE ITOMELIEHHUs s
IIPOBEJEHUS 3aHATUN JIEKIMOHHOTO M CEMHHAPCKOrO THUIA, TIPYNIOBBIX W HWHAMBUAYAJIBHBIX
KOHCYJIbTAllUM, TEKYIIEro KOHTPOJISI M IIPOMEKYTOYHOM aTTeCTallMM, a TakKe IIOMEIICHUS IS
CaMOCTOSITENIbHOM pabOThl M NOMELIEHUS M XpaHeHWsT U NpO(UIAKTUYECKOro O0O0CITyKUBaHUS
obopynoBanusi. CrenuanbHble TIOMEIIEHUS YKOMIUICKTOBAHBI CHEIMATH3UPOBAHHON MeOenIbio H
TEXHUYECKUMH CpEICTBAa OOYYEHHMs, CIYXallUMU JUIsl [peAcTaBiIeHUs HHGOpMauuu OOoNbIION
ayJIUTOPHH.

O6opynoBanue Jist MPOBeIeHUs 1a00PaTOPHBIX 3aHATUHN MO JUCIUILTHHE:

LKII «PeHTreHoBcKasi JUarHOCTUKA MaTEPUATIOB)

OneMeHTHBIN aHanu3arop Ha yriepos u cepy MultiEA200CS; ITpousBoaurens: AnalyticJena, I'ep-
MaHusl; roj Beimycka: 2008.

Pentrenosckuii nudpakromerp JJPOH-6; ITpoussonutens: HIIII «bypeBectHuky», PO, roa Beimycka:
2002.

Bonnogoit pentreHodayopecuentHslit ciekrpomerp ARL ADVANT X IlpousBoautens: Thermo
Fisher SCIENTIFIC, lIgeiinapus; rox Boimycka: 2010.

KomnakTHbIM HacTONBHBIN nopoikoBsli tudppakromerp D2 Phaser. IlpousBonutens: Bruker AXS,
I'epmanms; ron Beimycka: 2011.

JlazepHblit ananu3aTop pa3mepa yactul Analysette 22. [IpouszBoaurens: Fritsch, I'epmanus; ron
BbiTycka: 2011.

PentrenodmtoopecuenTHbIi a1emMeHTHBIN ananu3atop Cnextpockad MAKC-GV; IIpousBoaurens:
HIIO «Cnextpon», PO, rox Beimycka: 2004.

[Torenumoctar/ranpBanoctaT PAR 2273; IIpousBogutens: AMETEK, CIIIA; rox Bemmycka: 2006.

ATtomHO-abcopOumonnbiit ciekrpomeTp AA6800; IIponsBoaurens: Shimadzu, ['epmanust; roxg
Bbiycka: 2006.

Onexkrpoxumuieckuii komrieke Autolab PGSTAT 30; IlpousBoautens: Eco-Chemie, [Nomnangus;
rof Belirycka: 2003, 2013.

Pabouas cranmus Labstar; [IpousBoautens: mBraun, 'epmanus; rox Beimycka: 2006.



11.  UK-®ypse cnekrpomerplR-Prestige21; [IpousBoaurens: Shimadzu, ['epmanust; rox Beimycka: 2006.

12. Cxanupyromuii anekTpoHHbid Mukpockon Tescan VEGA3LMH ¢ EDX Mukpo30H10M 111 XMMUYE-
ckoro ananu3za. [IpousBogurens: Tescan, Uexus; roxg Beimycka: 2013.

Jlnst mpoBeJieHHs 3aHATUN JIEKIIMOHHOTO THUIIA WMEIOTCS JIEMOHCTPAllMOHHOE 00OpyIOBaHUE U
yueOHo-HarsiaHble  ocobus. [lo mucnummune «®du3nyeckass XUMUS» HMEIOTCS TPE3CHTALUH  T10
OTACNBHBIM TEMaM Kypca, MO3BOJISIOmuUEe Hanbosnee 3(p(EeKTUBHO OCBOUTH MPEACTABICHHBIA y4eOHBIH
Marepuail.

HpI/I IIPOBCACHNUN 3aHATHI J'ICKLII/IOHHOFO/ CEMHHApPCKOI'0 THIIa 3aHATHI HUCIIOJIb3YIOTCA:
JUUECH3UOHHOE NPOZDAMMHOE 00ecneueHue:

Ilepedyenb TULIEH3UOHHOTO POorpaMMHOro odecneuyenuss KbI'y 2022

Ne IIpaBoobaanarennb HanmenoBanue nporpamMmmel, npa- | OcHoOBaHue /i1
n/n BO HCIIOJIb30BAHUS KOTOPOH HCNOJIb30BAHUSA
NpeaoCcTaBJIsAeTCS
1. | Microsoftirelandoperationslimited | [TakeT mpaB jJis yganmxcs Ha oOec- JloroBop
neueHue gocryna k cepsucy Office Nel3/2A-223
365 ProPlusEduShrdSvr ALNG 01.09.19
SubsVL MVL
PerUsrSTUUseBnftStudent EES
2. | AO «Jlaboparopus Kacnepcko- [IpaBa Ha mporpamMmmHoOe oOecreue- Horosop
roy» HUE Ha mporpammHoe oOecrieuenue | Nel3/DA-223

KasperskyEndpointSecurity I 01.09.19
ousHeca — CtanaapTHbiii Russian

3. | OO0 ITpaBa Ha ucnosap30BaHKE TIPO- Horosop
«oxTop BeO» TpaMMHOTO o0ecIieueHus Nel3/2A-223
Dr.WebDesktopSecuritySuite AuTH- 01.09.19
Bupyc + LlenTp ynpasnenus Ha 12
Mec., 200 TIK

8.2 OcobenHocTH peajM3anuy JTUCHHUIIMHBI VIS HHBAJIUAOB M JIUI C OTPAHUYEHHBIMH BO3-
MOZKHOCTSIMH 310POBbSA

Jnst CTyneHTOB ¢ OrpaHUYCHHBIMH BO3MOXXHOCTSMH 37[0POBbSI CO3/IaHBI CTICIIUATBHBIC YCIOBHS
JUTSL TIOJTy4deHUs1 00pa3oBaHusA. B mensx IOCTYIMHOCTH TOJyYeHHUs BBICHIETO 0Opa3oBaHUs MO oOpa3oBa-
TEITBHBIM MMPOTPaMMaM WHBAIUIAMHU H JIUIIAMHU C OTPAHUYCHHBIMA BO3MOXXHOCTSIMU 3710POBbsI YHUBEPCH-
TETOM 00ECIIEUnBACTCS:

1. AnpTepHaTHBHAs Bepcus OPUITMAIBHOTO caiiTta B ceTu «HTepHeT» 1ist cnaboBUISAIINX;

2. 1711 MHBAJIUIOB C HAPYIICHUSMU 3peHHUs (C1a00BUASIINE, CIICIBIC)

- IPUCYTCTBUE aCCUCTEHTA, OKA3BIBAIOIIIETO 00yJaroeMycsi HeOOXOIMMYIO TTOMOIIb, TyOIUpOoBa-
HHUE BCIIYX CIMPABOYHOW MH(OpPMAIIUK O paCTIMCAHUH YUI€OHBIX 3aHSTHI; HATUIUE CPEACTB ISl YCUIICHUS
OCTaTOYHOTO 3peHus, OpaillieBCKONH KOMMBIOTEPHON TEXHHUKH, BUJICOYBEIHUUTENIEH, IPOrpaMM HEBH3Y-
QTBHOTO JTOCTYIA K MH(OPMAIH, MPOTPAMM-CHUHTE3aTOPOB PEUYU M JPYTHUX TEXHUYECKUX CPEACTB MpHE-
Ma-Tiepeaun yaeOHoi nHpopMaIuy B JOCTYITHBIX (OopMax i CTYICHTOB C HaPYIICHUSIMHU 3PEHUS;

- 33IaHUS 1)1 BHIIOJHEHHS Ha DK3aMECHE 3aUUTHIBAIOTCS ACCUCTCHTOM;

- MIUCbMEHHBIC 3a/IaHUs BHITIOTHIIOTCS Ha OyMare, HATUKTOBBIBAIOTCS] ACCUCTEHTY 00 YJarOIIHMCS,;



3.J1s1 MHBAJIMIOB W JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS 110 CIIyXYy (Cabociblmia-
e, riayxue):

- Ha 3a4eTe/’K3aMeHe MPHUCYTCTBYET aCCHUCTEHT, OKa3bIBAIOIINN CTYACHTY HEOOXOAMMYIO TEXHHU-
YECKYIO ITOMOIIb ¢ YY€TOM MHIMBHIYaJIbHBIX OCOOCHHOCTEN (OH MMOMOTAET 3aHATh pabodyee MecTo, mepe-
ABUTATHCA, IIPOYUTATh U O(i)OpMI/ITB 3aJaHUC, B TOM 4YHUCJIC 3allUChIBas 110 ,HI/IKTOBKy);

- 3a4eT/3K3aMeH MPOBOIUTCS B MMCHbMEHHOI (hopme;

4. Jlns WHBAIMIOB ¥ JIMIl C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbS, IMEIOIINX HApYyIICHUS
OIOPHO-BUTaTEIBHOTO aIapara, Co3/1aHbl MaTepHaIbHO-TEXHUYECKNE YCIOBUS 00eCTIeunBaroIIue BO3-
MOXHOCTBh OECHPENATCTBEHHOTO JI0CTYIa 00YyJalomuXcs B y4eOHbIe MOMEIIEHHs, 00bEKTY MUTaHUS, Tya-
JICTHBIC U APYTUC MOMCUICHUA YHUBCPCUTCTA, 4 TAKIKC Hpe6bIBaHI/I$I B YKAa3aHHBIX IMOMCIICHUAX (HaJII/I‘II/Ie
pacIIMpeHHBIX JBEPHBIX IPOEMOB, TOPYYHEN U IPYTUX MPUCTIOCOOJICHU).

- IMCbMCHHBIC 3a/JaHUA BBIIIOJIHAIOTCA Ha KOMIIBIOTEPE CO CIICHHUAIIM3UPOBAHHBIM IIPOI'PAMMHBIM
obecrieueHneM Hin HAaAUKTOBBIBAIOTCA ACCUCTCHTY,

- TI0 JKEJIAHHIO CTY/ICHTA K3aMEH IPOBOJIUTCS B YCTHOU (opMme.

OOyuaromyecs U3 4Mcia JIML ¢ OrPaHMYEHHBIMH BO3MOXHOCTSIMH 3/J0POBbsl 00O€CII€UEHBI 3JIeK-
TPOHHBIMHU 00pa30BaTEIbHBIMU pecypcaMu B (popMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM UX 370POBbS.



Hpuiaoxenne 1
Jlucr usmeHeHni (10MOTHEHMIH)
B padoueil nporpaMMe TUCHMIVIUHBbI «DU3HYECKHE METOAbI UCCJIe0BAHNSD)

no HampasieHuto noarotoBku 04.03.01 — Xumus; Ilpoduns BricokoMoneKynsipHble COSAMHEHUS Ha
2022/2023 y4eOHbIii TOT

No [Tepeuenb BHOCUMBIX

Onement (myHkt) PIT/] N . [Ipumeuanue
/0 V3MEHEHUH (JIONIOJTHEHMIH)

OO6cyxeHa U peKOMEH0BaHa Ha 3acelaHnu KadeIpbl HEOPraHUYECKO U PU3NIecKor XUMUU

MpoTOKOJ Ne OT « » 2022r.

3aBenyronuit kadeapoit

JIMYHAs IOAIHCH pacumdpoBKa NOAINCH Jarta



IIpunoxenue 2

Pacnpeue.ﬂe}me 0ajL10B TEKYLIEro u pyﬁemnoro KOHTPOJIA

Cymma oannos

Non/n Buo xonmponsa Oowasn cym-
a 1-2 mouka 2-a mouka | 3-a mouka
1. Ilocewenue 3anamuii 00 10 b6annos 00 3 0. 00 30. 0o 46.
2. Texywuii KoHmponw: 0o 30 6annoe 00 10 6. 00 10 6. 00 10 6.
Buvinonnenue nabopamop- | om 00012 6. | om 0004 6. | om0 oo 46. | om0 oo 4
HbIX pabom 0.
Omeemsvt na npakmuue- | om 000 126 | om 00046 | om 0 0o 40 om () 0o
CKUX 3AHAMUSX 46
Buvinonnenue  camocmosi-
3 MenAbHbIX 3a0aHUll
om 0 0066. | om00026. | om00o026 | om0oo?2
0
4. Pybescnvlit Konmpop 00 30 6annoe 00 10 6. 00 10 o. 00 10 o.
5. TECTUPOBAHUE ot 0- 10 96 ot 0- 10 30. ot 0- 1o | ot 0- o
. 30. 36.
KOJJIOKBUYM or 0 102106.| or0no76.|0r0n076.| or0mo7
0.
Hmozo cymma mekywiezo
u pyoexcrnozo koumpona | 0o 706annoe 00 230. 00 230 00 240
6. OlleHKa «YyI0BJIETBOPH-
TeJbLHO)» He MeHee 36 | He meHee 12 HE MEHee | He MeHee
0. 0. 126 126
7. OLICHKA «XOPOILIO0» menee 70 O.
(51-696.) | wmenee 23 6 | menee 23 6 | meHee 246
8. OLIEHKA «OTJIHYHO»
He MeHee 70 | He meHee 23 HE MEHEee | He MeHee
0. 0. 230 246




LlIkana oyenuganus nAAHUPYEMbIX PE3YIbMAMO8 00yYeHus

Texyuuii u pyoe:xkHbIN KOHTPOJIb

Ipuioxkenue 3

CemecTp IIxana oneHnBaAHUSA
0-35 6annoB 36-50 6aq10B 51-60 6an10B 61-70 6a110B
Bropoii YactuyHoe mnocemeHue ayauTopHbix | [lonHoe wunm dactuuHoe mnoceuienue | [lomHoe mnm wactuyHoe nocemte- | [lonnoe MoCelIeHUE
3aHATHNA. HeyqOBIETBOPUTENBHOE BBI- | ayIUTOPHBIX 3aHATHI. YacTHYHOE BBI- | HUE ayAUTOPHBIX 3aHATHM. ayJIUTOPHBIX 3aHATHH.
MOJIHEHWE JOMAaIIHero 3afanud. [lmo- | monHenne pomamHero 3azaHus. Ya- | IlonHoe BeImonmHeHue nomamHe- | [TomHOe BBITONHEHHE HO-
Xasg  TOATOTOBKAa K  OajulbHO- | CTUYHOE BBINIOJHEHHWE 3aJaHuil JUIs ca- | O 3aJaHusl. MaIllHero 3ajaHus. BeI-
pedTHHroBEIM MeponpusTusiM. CTy- | MOCTOSITENILHOH palOoThI, TECTOBHIX 3a- | BhIMONHEHWE 3aJaHuil UIs caMo- | IOJTHEHUE 3aflaHuil  Juis
JCHT HE JOIyCKAaeTCsl K MPOMEXYTOU- | JaHUH, OTBEThl HAa KOJUIOKBUYME Ha | CTOSTEIbHOM padOThbl, TECTOBBIX | CAMOCTOSITEIbHON pabo-
HOM aTTecTaluu OIICHKY «YJOBJIETBOPUTEIHHOY. 3aJlaHuil, OTBETHl Ha KOJJIOKBHY- | Thl, TECTOBBIX 3aJaHHM,
Me Ha OIIEHKY «XOpOILO». OTBETHl Ha KOJUIOKBHYME
Ha OLEHKY «OTJIHYHO».
IIpomekyTOoUHas aTTeCTALMS
Cemectp [IIxana oueHuBaHUA
HeynosnersopurensHo Y 1OBNETBOPUTEIBHO Xoporo OTinyHO
(36-60 6amnoB) (61-80 6amoB) (81-90 6amoB) (91-100 6ammoB)
Bropoit Crynent umeet 36-60 O6awtoB no | Crynenr umeer 36-50 Oamno mo | Ctynent umeer 51-60 Oamnos | Ctynent umeer 61-70 GamnoB mo

HUTOTaM TEKYIIEro W PyOeKHOTro
KOHTPOJIs, HA JK3aMEHEe He Jal
MOJTHOTO OTBETA HHU HA OJIUH BO-
mpoc.

Crynent nmeet 36-45 GannoB 1o
WUTOTaM TEKYIIETO M PyOEKHOTO
KOHTPOJISI, Ha 3K3aMEHE Jall IOJI-
HBIH OTBET TOJBKO Ha OAWH BO-
mpoc

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

Crynent umeer 46-60 OGamioB 1o
UTOTaM TEKYIIETO U PYOEKHOTO KOH-
TPOJIA, HAa HK3aMEHE Jajl MOJHBIN OT-
BET Ha OJAWH BONPOC WM YaCTHYHO
OTBETHII Ha 00a BoOIpoca.

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

[0 UTOraM TEKYIIEero M pyOex-
HOTO KOHTpOJIS, Ha D3K3aMeHe
JlaJI TIOJIHBIM OTBET HA ONMH BO-
IpOC W YaCTUYHO OTBETWJI Ha
BTOPOH.

Crynent umeer 61 — 65 Gamnos
[0 UTOraM TEKYIIEro M pyOex-
HOTO KOHTpPOJS, Ha DJK3aMeEHE
JIajl TIOJTHBIM OTBET Ha OJHMH BO-
MIpOoC M YacTUYHO OTBETWUJI Ha
BTOpoil. CryneHT mmeer 66-70

UTOTaM TEKYILEro u pyOesKHOro
KOHTPOJIsI, HAa 3K3aMeHe jAail I0JI-
HBIH OTBET Ha 00a BoIpoca.




JIOB Ha D5K3aMCHC€ HEC a1 II0JHOIo
OTBE€Ta HU Ha OJUH BOIIPOC.

0aJJIOB 1O WUTOTaM TEKYIIETO |
pyOeXHOTO KOHTpPOJS, Ha DIK3a-
MEHE Jall TIOJHBIH OTBET TOJILKO
Ha OMH BOMPOC.
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