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1. He.]'[l/l H 3aJ1a4M OCBOCHHUSA TUCHUIIJIMHBI

He.]'lbl() HU3YyUCHHUA OUCHUILIMHBL «DPHu3nUeCKHue METOAbI HCCICAOBAHUA) SABJIICTCA OCBOCHUC
CTyACHTaMH MCTOJO0JIOTMH PA3JIMIHBIX CI)I/IBI/I‘-ICCKI/IX METOA0B I/ICCJICIIOBEIHI/If/'I XUMHUYCCKUX COGI[I/IHGHI/Iﬁ u
OBJIAICHUC IMPAKTUYCCKMMHN HAaBBIKAMU HCIIOJIb30BAaHHWA MCTOAOB, JOCTYIHBIX HIIMPOKOMY KpPYI'y
HCCHCHOB&TCHCﬁ, a TaKKC 3HAKOMCTBO C PCXKE NPUMCHAIOIIMWUMHCA, HO BCCbMa BAXHBIMH JId XUMHUU
MCTOJAaMHU IOJIYHYCHUS CBCIICHI/II‘/JI O CTPOCHUHU MOJICKYIL.

3azlaanu AUCHUMIIJIMHBI  ABJHAIOTCA: KOMIIJICKCHOC H3Y4YCHHC CIICKTPOCKOIMMYCCKUX U
CIICKTpaJIbHBIX MCTOAOB JJid YCTAHOBJICHUA COCTaBd, CTPOCHUSA, CTPYKTYpPbl OPraHM4YCCKHUX U

HCOPraHNM4CCKUuX COCI[I/IHCHI/Ifl.

2. Mecrto qucuuniaunsl B crpykrype OIIOII BO

Jucuumnnuna «®dusnyueckne MeTo/Ibl UCCIIEIOBaHUS» SABISETCS AUCHUILIMHOW BapuUaTUBHOM YacTu
nporpaMMsbl 6akanaBpuara no HanpasieHnuto 04.03.01 Xumus.

W3ydyenne mucuuminHbl «PU3NYECKUE METOJbl HCCIENOBAaHUS) OCYIIECTBISETCS HAa OCHOBE
3HaHUM, TMOJYYEHHBIX MO aucHuIuMHaM: «Martematuka», «®Pusuka», «Heopranuueckas Xumus»,
«AHanuTHueckas Xumusay, «KBaHTOBas XUMHS» U Jp.

Jucuunnuna «Pu3ndyecKkue METOJbl HMCCIECIOBAaHUSA» SBISAETCA NPEALISCTBYIOLIEH I TaKHUX

qucuuIuing Kak: «[IpenauninomMuas npaktukay, «BMCy, «Xumuyeckas TEXHOJIOTH.

3. TpeOoBaHusI K YPOBHIO OCBOEHMSI TUCUMIIJIMHBI

3.1. Onemenmuvt obwenpogpeccuonanvnuvix (OIIK) u npogpeccuonanvuvix (IIK) romnemenyuii,

dopmupyemoix 0annoil OucyunIUHOU

[Ipouecc n3ydeHus TUCIUILIMHBI HapaBjieH Ha GOpMHUpPOBAHUE CIEAYIOUINX 00menpodeccu OHAIbHBIX U
npodeccuonanbHbIx Kommerenuui OIIK-2, TIK-1, ITK-2; ITK-4, ITK-5, TTK-7.

- BJIaJICHUE HaBBIKAMU NIPOBEJICHUS XHMHYECKOTO SKCIEPUMEHTA, OCHOBHBIMM CHHTETHUYECKHUMHU H
AHAIUTUYECKUMH METOJIaMHU MOJIyUYeHUS U UCCIIeOBaHNS XUMHUUECKUX BemecTB U peakmuii (OI1K-2);

- CITIOCOOHOCTH BBHITIOJIHSATH CTAHAAPTHLIC OIICPAIUH II0 IMMPEAJIara€MbIM METOJUKAM (HK-I),

- BJaJieHueM 0a30BBIMH HaBBIKAMHU HUCIOJIL30BAaHHUS COBPEMEHHOW ammaparypbl IpH MPOBEICHHUH
HayuyHbIX uccnenaoBannii (I1K-2);



- CHOCOOHOCTh MNPUMCHATH OCHOBHBLIC CCTCCTBCHHOHAYYHBLIC 3aKOHbI W 3aKOHOMCPHOCTU Pa3BUTHA

XMMHMUYECKON HaYKU IIPU aHAJIU3€ NOJy4eHHbIX pe3ynbTaToB (11K-4);

- CIOCOOHOCTBIO NOJy4aTh M 00pabaThIBaTh pe3yiabTaThl HAYYHBIX HKCIIEPUMEHTOB C IOMOIIBIO
COBPEMEHHBIX KOMIbIOTEpHBIX TexHoorui (I1K-5);
- BJAJEHUEM MeToJaMu 0€30MacHOro oOpalleHHs C XUMUYECKUMH MaTepuajaMM C Y4eTOM HX

¢du3nueckux u xumuieckux cBoicts (I1K-7).
3.2. Pe3ynomamot oopazoeanus, (popmupyemozo 0aHHOU OUCUUNTUHOU
B pesynbrate u3ydeHus: AUCIUTUIMHBI «DU3NYEeCcKre METOIbI HCCIE0BAHUS» CTYJCHT JOJDKEH:

— 3HATh OCHOBBHI (PU3MYECKHX METOJIOB WCCIICIOBAHHWI M OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHI XUMUYECKOH HAyKH.

— yYMeTh QJanTHpPOBATh 3HAHWS W YMEHUS, NOJYYEHHBIE B Kypce, K PEIICHWI0 KOHKPETHBIX 3aj1ad,
CBSI3aHHBIX C TPO(ECCHOHAIBHOW JAEATEIIFHOCTHIO; WCIIOJIBb30BaTh TEOPETHUYECKHE 3HAHWS IpU
00BSICHEHUH PE3yIbTATOB UCCIICIOBAHUH.

— BJIaJIeTh HaBBIKAMH MTPOBEJICHUS XUMHUUIECKOTO SKCIIEPUMEHTA, OCHOBHBIMH CHHTETUYCCKHMH U

AHAIIUTUYCCKUMHU METOJaMU TTOJTYYCHHUA U UCCIICAOBAHUA XUMHUYCCKUX BEIIECCTB U peaKHI/Iﬁ

4. Conep:xanue ¥ CTPYKTYpPa AU CUUILIMHBI

Tabauya 1.Conepxanue TUCIUTUTHHBI

Ne | Hammeno Kon Haumenos
BaHHE Conepma}me pasaeja KOHTPOJIUP | aHHUe
pasaena yeMoii OILIEHOYHOT

KOMIIETEHI] | 0 CPeACTBA
UM WIH ee
4acTH

L. BBenenue | @usuueckue sIBICHUS, Ha OIIK-2, 3amura
B KOTOPBIX OCHOBAHBI METOIbI [IK-1, nabopaTopH
¢u3nyeck | uccien0BaHus — MOTJIOLIEHNE TK-2, oif paboTHI
ue U3JIy4€HUs, UCITyCKaHueE,

METO/IbI paccenBaHMEe, OTPAKEHUE, [K-4, UIP),
UCCIIEI0BA | IPEJIOMIICHHUE U APYTHE. [IK-7. Tectuposa-
HUS. «DU3NYECKHE METOIBI HHC (1),
ONEKTPOH | UCCIIEIOBAHUA»- NHTETPAaTUBHAS KOJIJIOKBHY
Has yueOHas aucruminHa. Kparkas M (K),
CIIEKTPOCK | UCTOPHUS Pa3BUTHUS METOJOB, pyOexKHBIIT
onus Knaccudukanus gpusnueckux KOHTDOJTH
CIOXKHBIX | METOJIOB 110 XapaKTepy (PK).
MOJIEKYJl. | B3aUMOJIEHCTBHUS BEIIECTBA C

nznydenrneM. OOIue NpUHIMITBI

HCIIOJIb30BAHUS Pa3IM4HbIX

MeTo10B. CrieKTpalibHbIE U

HECHEKTPAJIbHBIE METOBI.




ITonsarue crnekrpa. Pasznuune
BO3MOYKHOCTEW METOJOB B
pElIEeHUN UCCIIeI0BATEIbCKUX
3agau. [Ipsimast u oOpatHas
3a/1a4H.

XapaKkTepUCTUKU ATEKTPOHHBIX
CIIEKTPOB- PHEPTUS MEPEX0/Ia,
WHTEHCUBHOCTD, IIIUPUHA H
(hopmMa MOJIOCH! TIOTJIOIICHHUS.
[IpaBuna orbopa. OGbscHEHHE
CIIEKTPOB CJIOXKHBIX MOJIeKyIl. C
no3unuu metona MO JIKAO.
OO61Ire MpUHIMITBI METO/IA;
knaccudukanus MO mo
CUMMETPHH, TIO XapaKTepy
CBSI3BIBAHHUS ATOMOB.
TeopeTnueckuit pacu€T cekTpa.
Cuna ociuisitopa. OTHECEHHE
AIEKTPOHHBIX MEPeX00B. THUTIBI
AJIEKTPOHHBIX ITEPEXOI0B B
CIIEKTPaX OPraHHYECKUX
MOJIEKYJI. XpOMOQOPHI U
aykcoxpoMbl. O030p CIIEKTPOB
Pa3IMYHBIX KJIACCOB COEAMHEHHH.
OObsicCHEHHE CITEKTPOB
KOMIIJIEKCHBIX CO- €IMHEHUH C
MO3UIIUN TEOPUH
kpuctammnaeckoro nosis /TKIT/.
OcHosHble nosoxenus: TKII.
JeWcTBue IMranaoB Ha
SHEepreTUYecKue cocTosuus 3d-
opOutaneit. CIeKTpOXUMUYCCKUN
psn nuranoB. O030p CIEKTPOB
KOMIUIEKCHBIX coequHeHui 3d —
MeTauioB. CpaBHEHUE TEOPUI

KpUCTaJIIIM4e- CKOro nojist u MO
JIKAO.

Konebare
JIbHAs
CIICKTPOCK
onus

HNHudpakpacHast CIEKTPOCKOHUS
norjouieHusa. Konebanue
rapMOHHUYECKOTO OCHUIIISATOPA C
MO3ULMHU KJIaCCUYECKOH
MEXaHMKH.: Bbl BOJ YPAaBHEHUS
MOTEHIMAIBHON KPUBOM, 4YaCTOTHI
koyieOanus1. CuioBasi MMOCTOSHHAS
CBs13U. Pe3ynbprar KBaHTOBO-
MEXaHUYECKOI'0 PACCMOTPEHUSA:
YPaBHEHHUE CTALlHOHAPHBIX
COCTOSIHMI; KOJIeOaTeIbHOE
KBaHTOBOE YHUCJIO; MPABUIIO
otOopa ; mpearnoaaraeMalii
CIIEKTP TapMOHUYECKOTO
ocuuiuATopa. Yuér

OIK-2,
MK-1,
K4,
TK-5,
TK-7.

3amura
1ab0paToOpH
oii  paboOThI
(JIP),
Tectuposa-
HUE (),
KOJUJIOKBHY
M (K),
pYOSKHBIN
KOHTPOJIb
(PK).




AQHTapMOHHYHOCTH KOJIEOaHUH.
Kpusas Mop3se. OcHoBHbIE
KoJsie0aTeIbHbIE TIEPEX0Ibl U
00epToHa, NX UHTCHCHUBHOCTH H
sHepruu. Pacuér noctostHHOM
AHTaPMOHHMYHOCTH. «['opsiume
nosiockl. Konebanus
MHOT0aTOMHOW MOJIEKYJIbI.
Knaccugukanms HopMaabHBIX
Kosiebanuii o popme u
CUMMETpPHHU.
XapakTepuCTUYHOCTh
kojebaHuil. OTKIOHEHUE OT
XapaKTEPUCTHYHOCTHU T10 4aCTOTE
- M€pa U3MEHEHHS CBOWCTB
JAHHOM TPYIIIBI AaTOMOB.
[TpuauHEI yCIIOKHEHUS
3KcniepuMeHTanbHbIX K-
CIIEKTPOB — BIIMSTHUE
(hMBUIECKOTO COCTOSTHHSI
o0Opasiia, pacTBOPHUTENS,
nonuMopdusma. Bayrpu- u
MEXMOJIEKYIIIPHBIX
B3aMMO/ICHCTBHI, p€30HAHCHOTO
B3aMMOJICHCTBUS KOJCOaHMIT;
M30TOTMO3aMelICHHE.
[Tpunmunuansaas cxema UK —
cnekTpohoTOMETpa.
[IpuroroBnenne 006pa3os.,
WuTepnperanus CieKTpos.
Haneusisa n ommwxass MK-ob6nactu
B XMMHUYECKHUX HCCIIEAOBAHUSIX.
Cnekrpockonus
KOMOUMHAIIMOHHOTO pacCceUBaHUS
cBeta. CxeMa mpoUCXOXKACHUS
cnektpoB KPC. CtokcoBble,
AHTHCTOKCOBBIE, PEJIEEBCKHE
nunuu. [IpaBumna otbopa.
[IpaBuio anbTepHATHBHOTO
3anpeta. CTeneHp qenos-
pusanuu uauK B ciekrpe KPC,
€€ 3aBUCUMOCTh OT CHMMETPUU
MoJeKynbl U Konebanus. UK —u
KPC — cnektpockonus — B3aMMHO
JOTIOJIHSAIOIINE METO/IbI
HcCIeA0BaHUs CTPOCHUS
MOJIEKYIL.

Bpamaren
bHas
CIIEKTPOCK
onus

VYcnoBus npuMeHEHUs
MHMKPOBOJIHOBOM CIIEKTPOCKOITHH.
Mogenp xkéctkoro poratopa. Mo-
MEHT MHEPLUU. Y paBHEHUE
SHEPrUHU BPAIlATENBHOIO YPOBHS.

OIIK-2,
[IK-1,
[1K-4,
[1K-5,

3amura
n1abopaTopH
ol paboThI
(JIP),




BpamarensHoe kBanroBoe yucio. | [1K-7. Tectuposa-
Habop aHeprernyeckux HHUE (T),
cocrosinuii. [IpaBumna otoopa. KOJUTOKBHY
BpamarensHas nocrosinHas. Bun M (K),
BpAIaTEIbHOTO CIIEKTpa .
JIBYXaTOMHOW MOJIEKYJIBI. PyOexHbIH
HexecTkwuii poratop. KOHTPOJIb
[MocTosIHHAS LIEHTPOOEKHOTO (PK).
pacTsbKeHus, €€ CBA3b C CHIIOBOU
MOCTOSIHHOM CBA3U.
BpamarensHpie CieKTpsI
MHOTOATOMHBIX MOJIEKYIL.
JInHelHbIE MOJIEKYIIBI.
Momnexyisl THIIA CHEPUIECKOTO,
CUMMETPUYHOTO,
ACHMMMETPUYHOTO BOJIUKa. Pacuer
SHEPreTUYECKUX COCTOSHUM
CHMMETPHYHOTO BOJIYKA.
[Tonsitue apdexra lrapka.
Konebare | IlapamnenbHbie u OIIK-2, 3ammuTa
JTBHO- NEPIEHIMKYIAPHBIE KoJebanus | [[K-1, naGopaTopH
Bpamiaresa | MHOTOQTOMHBIX MOJIEKYIL. TIK-4, off paboTH
bHas KonebartenbHo- BpalaTenbHble K-7. (JP),
CIEKTPOCK | YPOBHH, UX JHEpreTHUECKast
OTTHSL. muarpamma. [IpaBuia otoopa. Tecruposa-
Crpykrypa P, Q, R- BetBeii B HHC (D),
CHEKTPaxX MOJIEKYJ Pa3IMuHOI KOJUIOKBUY
CHMMETPHH. M (K),
PYOEKHBIT
KOHTPOJIb
(PK).
Pedpaxro | [lonsTue mokazaremns OIIK-2, 3anura
METpUs IIPCIOMIICHHUA CBCTA. IIK-1, _]]a60paT0pH
OTHOCHTENBHBIH, a0COTIOTHBIN TK-2, oif paboTHI
MOKa3aresb MPeIoMIICHHUS. TK-4, (JIP),
3aBUCHUMOCTbH OT IJIOTHOCTH,
MOJIIPU3YEMOCTH MOJICKYJIBI, OT TIK-7. Tectuposa-
TEMIIEPATYphbI, AaBJICHUS, COCTaBa HUC (1),
pacTBOpOB, NJIMHBI BOJIHBI CBETA. KOJUIOKBHY
OtHOocHTENBHAS, CPEIHSS, M (K),
ylenabHas IUCTIEPCHUS. PYOEIKHBIN
[MpuHnMnHanEHas cxema KOHTPOJTb
pedpakromerpa Tuna A66e. (PK)

VYnenbHas U MOJIsIpHas
pedpaxiuu. ['pynnossie,
CBsI3€BbI€, aTOMHBIE pepaKLIny,
CTPYKTYpPHBIE HHKPEMEHTHI.
Brrancnenue pedpakunu no
aJZITUTUBHOM cxeMe. DK3aIbTalus
MOJIEKYJISIpHOH pedpakuuu.
Onpenenenue CTpyKTyphl




OPraHUYECKHUX CO- E€AMHEHHUH 10
MOJIEKYJISIPHOM pedpakiiuu u
aucriepcuu. Boeruucnenne
pedpakIuy paCTBOPEHHOTO
BEILIECTBA.

Crnekrpoc | Meron 35IeKTpOHHOTO OIIK-2, 3amuTa
KOITUA B IIapaMarHuTHOTO pE€30HaHCa TIK-1, Ha60paT0pH
paguoydact | CIMHOBBIA U MAarHUTHBIN _ o
OT- HOM MOMEHTBHI AJIEKTpoHA. DPPEKT EE_A;’ ?;P)pa(SOTH
obOmactu. | 3eeMaHa JUIst HECIIAPEHHOTO ' ’
AJIEKTPOHA. DIIEMEHTaPHBIN Tecruposa-
MarHUTHBIH pe3oHanc. OCHOBHOE HHC (1),
ypaBHenue OIIP, npasuna otbopa KOJUIOKBHY
U YCIIOBHUS MOJyYEHUS CIIEKTPOB M (K),
OIIP. ITapameTpsl CIEKTPOB PYOEXKHBII
OIIP. CBGPXTOHKOG KOHTPOJTb
B3aUMOJICHICTBUE U €r0 (PK).
nposiBaeHue B crekrpe OIIP.
[Tpunoxenne mertoga JIIP B
xumud. UneHTudukanus u
oTnpe/iesieHue KOHIIEHTpaluu
rapaMarHUTHBIX MOJIEKY,
M3y4eHNe MEXaHU3Ma 1
KMHETUKH XUMUYECKHX PEaKIIHA.
Merton siepHOrO MAarHUTHOTO
pe3oHaHca. PU3NYECKUE OCHOBBI
MeTOo/1a. Y CIIOBHE SIAEPHOTO
MarHuTHOTO pPe30HaHca.
XUMHWYECKUH CIBUT U CIIUH-
CIIMHOBOE B3aUMOJCHCTBUE SAED.
Ananu3 criektpoB AMP.
[IpoTOHHBI MarHUTHBIN
PE30HAHC U €ro MPUMEHEHUE B
OpraHHYeCcKON XUMUH,
JOCTOMHCTBA U HEJOCTATKU
merona. SAMP npyrux
MarHuTHbIX a1ep. biok-cxema
criektpomerpa SAMP.
Merton Dddext Meccbayapa. OIIK-2, 3amura
sanepHoro | JlommiepoBckoe yimpeHnue [K-1, 1nabopaTopH
ramma- JUHUHN U SHEPTUs OTAUH. TK-2, oii paGoTHI
pe3onanca | [lonyuenne raMMa-pe30HaHCHBIX [K-4 (JIP)
creKTpoB. BosmoxkHOCTH ’ ’
IIPUMEHEHHs FraMMa-pPe30HaHCHOM TIK-5, Tecruposa-
CIIEKTPOCKOIIMU B XUMHUH. HK-7. HHC (T),
KOJJIOKBHY
M (K),
pyOSKHBIN
KOHTPOJIb
(PK).
Macc- dusnyeckue 0CHOBBI METO/IA. OIIK-2, 3amnura




cuektpoM | [IpuHuunuaneHas cxema macc- [K-1, nabopaTtopH
eTpus criekTpomerpa. MeTosl T1K-4, ol paboThI
voHu3auu. THITBl HOHOB B Macc- | [x.7. (JIP),
CIIEKTpPAaX, pa3JIeleHue u TecTuposa-
peructpauus noHoB. MoHHast
00JacTh U pa3pemaronas HHC (D,
CIIOCOOHOCTH Macc- KOJUIOKBHY
CIIEKTPOMETPA, IPUMEHEHHE M (K),
MeToa. nenTuduxamms pyOexHbBIN
BemecTB. [Ipobiaembr KOHTPOIIb
pacmuppoBKH CIIEKTPOB. (PK).
Koppemsauus mexnay
MOJIEKYJIIPHOM CTPYKTYPOM U
Macc-crekTpamu. M3mepenne
MOTEHIIMAJIOB TIOSIBJICHUSI HOHOB U
oTpeJieNieHUs] HOTEHINAJIOB
HMOHHU3AIUHN ¥ SHEPTUU pa3pbiBa
cBs3eil. KonnuecTBeHHBIN
aHanu3, npuMeHenne JBM.

% Cnekrpoc | CxeMa BO3HMKHOBEHUS OIIK-2, 3anura
KOTIHS B (hOTORIEKTPOHHON AIMHUCCHH B [K-1, naGopaTopH
obnactu pe3ynbTaTe TMOTJIOMECHHS TIK-4, off paboTH
PEHTTEHOB | BAKyyMHOTO YibTpaduoera uin K-7. (JP),

CKOTO PEHTT€HOBCKOTO U3TY4YECHHUS B

U3ITy4YeHU | U30JUPOBAHHOM MOJIEKYIIE B Tectuposa-

o. TBEpIOM Tenie. POIA u oxe- HUE (1),
cnektpockonus. [IpaBuna KOJUIOKBUY
ot6opa. Bosmoxuoctu YOO, M (K),
P®OC u POnA. PYOeKHBIIT
KosnnuecTBeHHBIN 3JIEeMEHTHBIN KOHTPOJIb
agann3. XUMHUYECKHUU CIABUT B (PK)
®OC u yCTaHOBJIEHUE CTPYKTYPBI '
Mosiekyin. OcoOeHHOCTH
sKcriepuMenTa. JIoCTOMHCTBA U
HEJO0CTAaTKU METOJIa.

Ha wusydenue xypca orBoautcs 144 yacoB (4 3.e.), U3 HUX KOHTakTHas pabora 45 4acoB, B TOM UHUCIE
JIEKIMOHHBIX -18 YacoB, mpakTUYecKuX(CEMUHAPCKHUX) 27 4acoB, caMOCTOsATENbHAsI paboTa cTyneHTa 72
4acoB, 3aBeplIaeTcs sK3amMeHamu (27 gaca).

Tabnuya 2. O6mast TpyA0EMKOCTh JUCIUILIUHBI cOcTaBlsieT 4 3auéTHble eauHuilbl (144 vaca)

Bun paGotsr prﬂzilgﬁocn,
O0mas TpynoémMkocTs (B yacax) 144
Konmaxkmnas paboma (6 uacax) 45
Jleximonnsbie 3ausaTus (JI) 18




[Ipaktuueckue 3ausarus (113) 27
Camocmoamenshvle padbomul (8 uacax) 72
KonTtponsnas padora (K) 27
Buja npomeskyTo4HOM aTTecTaluH JK3aMeH

Tabauya 3. JIeKIIMOHHBIC 3aHITHS

Ne Ha3Banmue jiekuuu
1. Brenenue B pusnyeckrue MEeTO b UCCIEAOBAHUS. DIEKTPOHHAS
CHEKTPOCKOMUS CI0KHBIX MOJIEKYII
2. KonebarenbHast cieKTpocKonust
3. BpamarenpHas ciekTpockonus
4. KonebartenbHO-BpaliarenbHas ClIEKTPOCKOIUS.
5. Pedpakromerpus
6. CrieKTpocKonHusl B pai04acToT- HOM o0JacTu.
7. Merton siiepHOTO raMMa-pe30HaHca.
8. Macc-cnekrpomMerpus
9. CriekTpockonust B 00J1aCTH PEHTT€HOBCKOTO M3Iy4EeHHUS.
Tabauya 4. llpakTrudeckue 3aHATHS
No Tema
/11
1 Brenenue B pusnyeckrue METO b UCCIEAOBAHMS. DIEKTPOHHAS CIICKTPOCKOTIHUS
CIIOHBIX MOJIEKYJ
2 KonebaTenpHas CIEKTPOCKOTIUS
3 BpamarenpHas ciekTpocKkonus
4 KonebartenbHo-BpaiiarenbHas ClIEKTPOCKOIUSI.
5 Pedpakromerpus
6 CHeKTpOCKOHS B PaJMOYaCTOT- HOM 00JIacTH.
7 MerTon siiepHOro raMMa-pe3oHaHca.
8 Macc-crekTpomMeTpust
9 CriekTpockonusi B 00JIaCTH PEHTT€HOBCKOTO M3ITYYCHHUS.

Tabnuya 5. CaMmocTOSITENIEHOE U3YYCHUE PA3ACTIOB AUCIUTIITUHBI

Ne Tema
1/
1. CHCKTpaJ'ILHLIe nu HCCHCKTpaJ'IBHBIe METOABI. HOH}ITI/IG cneKTpa. Pa3J'IPI‘IPIe

BO3MOYHOCTEN METOJIOB B PELICHUU UCCIEA0BATENbCKUX 3aaa4. [Ipsmas
u oOpaTHas 3a/1a4yH.

OcnoBuble nosoxxenus: TKIL. JleficTBrue TMTranioB Ha SHEPTETUYECKUE
cocrosinus 3d- opbutaneii. CriekrpoxuMudeckuit psia nuranio. O030p
CIEKTPOB KOMITJIEKCHBIX coequHernii 3d — meramioB. CpaBHEHHE TeOpUit
Kpuctaynde- ckoro nois 1 MO JIKAO.




2. [Ipurorosnenue o6pas3nos, MaTEprperanus cnekTpos. JlanbHss u
ommxasas UK-o6mactu B XuMu4yeckux uccieqoBanusx. CeKTpocKonus
KOMOMHAITMOHHOTO paccenBaHus cBeTa. Cxema MPOUCX0KICHHS
cnektpoB KPC. CtokcoBble, aHTUCTOKCOBBIE, PEJIEEBCKUE JIMHUH.
[TpaBuna or6opa. [IpaBuiio anpTepHaTUBHOTO 3amnpeTa. CTENeHb Ienos-
puzauuu nuHuu B cnektpe KPC, e€ 3aBucuMocTh OT CUMMETpUU
mouekyibl ¥ konebanus. UK — u KPC — criektpockonus — B3auMHO
JOTIOJIHSAIOIIME METOIbl HCCIEIOBAHUS CTPOCHUS MOJIEKYII.

3. BpamarenbHble ClIEKTpbl MHOTOATOMHBIX MOJIEKYJI. JInHEHbIE
MOJIEKYJIBI. MoJIeKysbl THIA C(HEepUIECcKOro, CHMMETPUIHOTO,
ACUMMETPUYHOTO BOJIUKA. Pacuer sHEpreTnyecKux COCTOSHUN
cummeTpuyHoro Bostuka. [Tonstue addexra HlTapka.

4. Crpykrypa P, Q, R- BeTBeil B ciekTpax MOJIEKYJI pa3IMuyHON CUMMETPHH.

5. VYaenvHas u MoJsipHast peppakuuu. ['pynnosele, cBsi3eBble, AaTOMHbIE
pedpakium, CTPYKTYpHbIE HHKPEMEHTHI. Boruncienue pedpakuuu no
aJTUTUBHOM cxeme. DK3aJIbTalis MOJIEKYISIpHOM pedpakiuy.
OnpeneneHue CTPYKTYpbl OPraHUYECKUX COSTUHEHUH TT0 MOJIEKYIISIPHOM
pedpakiuu 1 qucnepcuu. Beiuncienue pegpakiny pacTBOPEHHOTO
BEILIECTBA.

6. Anamu3 criektpoB SIMP. [IpoTOHHBIN MarHUTHBIA PE30HAHC U €r0
IIPUMEHEHHE B OPraHNYECKON XUMHUH, JOCTOMHCTBA U HEJOCTaTKU
Meroga. SIMP npyrux MarHuTHBIX saep. biok-cxema cnekrpomerpa

SAMP.

7. Bo3moxHOCTH TpUMEHEHUsI TaMMa-pPe30HAHCHOM CIIEKTPOCKOIINUHU B
XUMHH.

8. Koppensauus Mexay MONIEKYISIPHON CTPYKTYPOU U MacC-CIIEKTPaMHU.

N3mepenune NoTeHIMaIOB NOSBICHUS HOHOB U ONPEIeNICHUs
MOTEHIMAJIOB MOHU3AIMU U SHEPTUU pa3pbiBa cBsa3e. KomnuecTBeHHbIN
aHanu3, npuMeHenue BM.

9. Bosmoxknoctu YOIC, POOC n POnA. KonmuecTBEHHBIN dJIEMEHTHBIN
aHanu3. XuMudeckuil caBur B @OC U yCTaHOBJIEHUE CTPYKTYPbI
Mouiekys. OcobeHHOCTH dKcrepuMeHTa. JIOCTOMHCTBA U HEIOCTaTK!
METO/1a.

5. OneHOYHbIe MATEPHUAJIBI AJIl TEKYLIEro U Py0e:KHOT0 KOHTPOJIsI
yCIeBaeMOCTH U MPOMEKYTOYHOM aTTeCTAMHU

KoneunsiMu pe3yiibTaTaM OCBOCHUA INPOI'paMMbl AHUCHUININHBI ABJIAIOTCS C(i)OpMI/IpOBaHHBIG
KOTHHUTHUBHBIC JACCKPUIITOPBL «3HaTb», «YMCETb», «BJIaACTb», PaClIMCaHHBIC 10 OTACIBbHBIM
KOMIICTCHILIUSM. CDOpMI/IpOBaHI/IC OTUX ACCKPUIITOPOB IMPOUCXOOUT B TCUHCHUEC BCCTO CEMCECTpPA 110 dTallaM
B paMKax pas3JIM4HOI'0 BUOa 3aHATUNA U CAMOCTOSITEILHON pa6OTLI.

B xone wu3ydeHHs AMCLUIIIMHBI TNPEAYCMATPUBAIOTCS MEKYW{Uil, pyOexycHblii KOHMpOIb U
npomesicymounas ammecmauusl.

5.1 Ouyenounvie mamepuasnst 011 meKyuiezo KOHmMpPOJis.

Llenv mexyweco Kkowmponss — OLEHKAa pe3ylbTaToB paboOThl B cemecTpe U obecredeHue
CBOCBpCMCHHOfI 06paTHOI71 CBA3U, UL KOPPCKIHUU O6y‘-ICHI/ISI, AKTUBHU3allUN CaMOCTOSTEILHOMN pa60TBI
O6y‘IElIOIJ.[Cl“OC5I. O6’[>CKTOM TCKYHICT'O KOHTPOJA ABJIAOTCA KOHKPCTU3UPOBAHHBIC PC3YIIbTAThI
oOyuenust (yaeOHbIC TOCTHXKEHUS) IO JUCIUILTIHE

Tekymuﬁ KormpoJ/itb yCIICBACMOCTU O6CCHC‘-II/IB3.CT OLICHUBAHUEC XO0Ja OCBOCHUA AUCIIUIIJINHBI
«DPuznueckue MCTOAbI HCCICAOBAHHWA» U BKIKOYACT: OTBCTBI Ha TCOPETUUYCCKUC BOIIPOCHI HaA



MNPAaKTUYICCKOM 3aHATUH, PCIICHUC TMPAKTUUYCCKUX 3aJad U BbIIIOJHCHUC Ha60paT0prIX pa60T,

CaMOCTOATCJIIbHOC BBINIOJIHCHUC WHAWBHUAYAJIbHBIX JOMAIIHUX 3a;[aHm"1 (HaHpI/IMep, PEeHICHUC 3&[[21‘1) C

OTUYETOM (3alIUTON) B yCTaHOBJIEHHBIN CpoK. OlleHKa KauecTBa MOATOTOBKMA Ha OCHOBAHWHU BBITIOJTHEHHBIX

3aJlaHu# BeIeTCs MpernoaaBareieM (C 00CyKIeHUEM Pe3ylibTaToB), OaJIIbl HAYHCIISIOTCS B 3aBHCHMOCTH
OT CIJIO’KHOCTH 33/IaHUS

5.1.1.

BOHpOCI)I 0o TeMaM JUCHUIT/IMHBI «Puznveckue METOABbI HCCJICI0BaAHUNA»

(konTposmpyemble komnerenunu OIIK-2, ITK-1, I1K-4, [1K-7).

el

10.
11.
12.

13

16.

17.

18

19.

Knaccudukanus ¢puznueckux METOJ0B M0 XapaKTepy B3auMOAEHCTBUS BELIECTBA C U3TyYCHUEM.
CriekTpasibHblE U HECTIEKTPAJIbHbIE METObl. XapaKTEPUCTUKH 3JIEKTPOHHBIX CIIEKTPOB.
OObscHEHNE CIEKTPOB CIOKHBIX MOJIEKY ¢ no3uiuu metoga MO JIKAO.

O6uume npunmnsl Meroaa MO. Kiaccupukanus MO no cuMMeTpun, o XapakTepy CBSI3bIBaHUS
aTOMOB.

Teopernuecknii pacy€r crexkrpa. THMBI AMEKTPOHHBIX MEPEXOJIOB B CIEKTPaX OPraHMYECKUX
MOJIEKYI.

WNndpakpacHas cnekrpockonus noriouieHus. Konedanus MHOroaToMHOM MOJIEKYIIBI.
Knaccugukanus HopManbHbIX KojeOaHui mo ¢opme u cummerpuu. [IpHuuHBI yCIOKHEHMS
skcriepuMeHTanbHbIX K- criektpoB. [lpunnunuansHas cxema MK — cnekrpodoTomerpa.
CToKCOBBIE, aHTHUCTOKCOBBIE, pesieeBcKue TuHUU. [IpaBuiia or6opa.

[IpaBuno anbTepHATHMBHOIO 3ampeTa. Y CIOBHS NPUMEHEHUS MHUKPOBOJIHOBOM CIEKTPOCKOIIUH.
Monens x€CTKOTro poTaTropa.

Hab6op suepretudeckux cocrosiuuii. [IpaBuna orbopa.

BpamarenpHple ClIEKTpbl MHOTOATOMHBIX MOJIEKYJI. JINHEHHBIE MOJIEKYIIBI.

MOJ'IeKy.]'IBI THUIIA C(bepI/I‘ICCKOFO, CUMMETPUYHOI'0, aCUMMETPHUYIHOI'O BOJTYKA.

. Pacuer sHepreTnueckux cCOCTOSTHUN cCHMMETpUYHOTo Bosruka. [Tonstue a¢gdekra Ilrapka.
14.
15.

[TapannensHble U NEPIEHIUKYIAPHbIE KOJIEOaHNs MHOTOATOMHBIX MOJIEKYJI.

KonebartenbHo- BpamiaTenbHble ypOBHHM, WX SHepreTuueckas auarpamma. IIpaBuia otGopa.
Crpykrypa P, Q, R- BeTBel B ClIeKTpax MOJIEKYJ Pa3IudyHON CUMMETPHH.

[TonsitTne mokaszarenss mnpenomieHus cBeTa. OTHOCUTENbHBINA, aOCONIOTHBIM MOKa3aTelb
MIPETOMIICHHUS.

3aBUCUMOCTh OT IUIOTHOCTH, MOJISIPU3YEMOCTH MOJIEKYIBI, OT TEMIEPATYpPhl, IaBICHUS, COCTaBa

PacTBOPOB, IJIMHBI BOJIHBI CBETA.

.[IpuHuunuaneHast cxema pedpakromerpa Tuma AOOGe. YienpbHas M MoJspHas pedpakuuu.

I'pynnoBsle, cBsi3eBbIE, AaTOMHBIE pe(paKIiy, CTPYKTYpHbIE HHKPEMEHTHI.
Bbruucnenue pedpakuuu pacTBOPEHHOTO BelIECTBA. MeTOJl AIEKTPOHHOIO HapaMarHUTHOTO

pe3oHaHca.



20. CnHOBBIM U MAarHUTHBI MOMEHTBI 3JIEKTpoHA. D ekt 3eemMana sl HeCIapeHHOTo AJIEKTPOHA.

21. MeTo si1epHOr0 MarHUTHOTO PE30HAHCA.

22. duznyeckue 0CHOBBI MeToa. AHau3 crekTpoB AMP.

23. [IpoTOHHBI MAarHUTHBIA PE30HAHC U €r0 NPUMEHEHUE B OPraHUYECKONM XUMUU, JOCTOMHCTBA U

HEAOCTAaTKH MECTOAA.

24. DddexT Meccbayapa. JonmiepoBckoe yIupeHUe JIMHAN U SJHEPTHS OT/IauH.

25. IlpuHnunuanbpHast cXxeMa Macc-CreKTpoMeTpa. MeTo1bl HOHU3aIuH.

Kpurtepun popmupoBanus olieHOK (OLEHUBAHNSA) YCTHOI'O OIIpoca
VYCTHBIN OmMpoc SBISIETCSI OJHUM M3 OCHOBHBIX CIIOCOOOB yd4€Ta 3HAHUM OOydaromierocs IO

mucuuminHe «®Pusznueckas Xxumus». Pa3BEpHYTHII OTBET CTyJEHTa JOJDKEH MPEeACTaBIsATh COOOM

CBA3HOC, JIOTHMYCCKHU IOCICIA0BATCIBHOC COO6HI€HI/IG Ha 3alaHHYIO TEMY, IIOKa3bIBaTb €TI0 YMCHUC

MPUMEHSTH ONIPE/IECTICHHUS.

B pesynomame ycmnoz2o onpoca 3nanusn, 00yuaruiezoca 04eHu8aomcs no ciedyouieil wKaie:
4 6anna, craBuTCs, €ciu 0OyJaromuiics:

1)

2)

3)

IOJIHO M3JIaraeT U3y4eHHbIN MaTepua, JaéT MpaBUIIbHOE OIpe/ieIeHHOE (PU3UKO-
XUMHYCCKUX TIOHSITHA;

oOHapy)XMBaeT IOHUMaHUE MaTepralia, MOXeT 000CHOBATh CBOU CYXJIEHUS, TPUMEHHUTH
3HAHMS Ha MIPAKTHKE, IPUBECTU HEOOXOAUMBIE PUMEPHI HE TOJIBKO MO YUeOHUKY, HO U
CaMOCTOSITEIbHO COCTaBJICHHBIE;

u3JaraeT MaTepuai nocjiae10BaTesIbHO U MPABIIIBHO C TOUKH 3PEHUSI HOPM JINTEPATypHOTO
A3bIKA.

Om 2 0o 3 6annoe, CTaBUTCSI, ecu 0OyUaIOIIHMICS AT OTBET, yIOBICTBOPSIONINN TEM Ke TPEOOBAHUSIM,
9yTO M I Oana «1», Ho gomyckaeT 1-2 ommoOKu, KOTOPBIE caM K€ UCTIPaBIIsieT, U 1-2 HenouéTa B
MOCJIEI0BATEIILHOCTH U SI3IKOBOM O(OPMIICHUH H3JIaraeMoro.

Om 1 0o 2 bannoe, ctaButTcsl, eciy oOydaroIuiics oOHapy)KUBaeT 3HAaHUE U TTOHUMaHHUE
OCHOBHBIX ITOJIOKEHHMI JaHHOM TE€MBI, HO:

1)
2)

3)

nu3jiaracTt MaTepual HEIOJIHO U JOIIYCKA€T HETOYHOCTHU B OIIPCACIICHUN HOHHTHﬁ;

HC YMCCT JOCTATOYHO FJ'IY6OKO Hn JOKa3aTCJIbHO 000CHOBATH CBOU CY)KICHHUA U IIPHUBECTU
CBOM IIPUMCEPBLI;

H3JIaracT MaTepruajl HENOCJICAOBATCIIbHO U NOITYCKACT OIINOKHU B SI3LIKOBOM O(bOpMJICHI/II/I
n3jaracmoro.

0 b6annos, craButcs, ecinu oOydarouuiicss 0OHapy)KMBaeT He3HaHUE OOJIbIIEH YacTH
COOTBETCTBYIOLIETO pa3ziesia U3ydaeMoro MaTepuaa, J0mycKaeT OIIMOKH B (POPMYIIUPOBKE.
bannel «4 », «3», «2» MOTYT CTaBUTbCS HE TOJIBKO 32 €IMHOBPEMEHHBIN OTBET, HO U 3a

paCCpeHOTO‘{eHHHﬁ BO BpEMCHHU, T.C. 3@ CYMMY OTBCTOB, JdHHBIX CTYACHTOM Ha IMPOTAKCHUUN 3aHATUA

5.1.2. OueHOYHbIEC MATEPHAJIbI IJIS NPAKTUYECKUX PadoT 00y4aroerocst

(munogvie 3adanus)( konmponupyemovie komnemenyuu OIIK-2, ITK-1,I1K-4, I1K-7 )




BBenenue B puznyeckre METOABI HCCIIEJOBAHUS.
DNEeKTPOHHAs CIEKTPOCKOIUS CJIOKHBIX MOJIEKYII.
KosiebaTenbHas CIEKTPOCKOIHSL

BpamarenbHast CIIEKTPOCKOIIHSL.
KosebaTenpHO-BpamareabHas CIEKTPOCKOHSI.
Pedpakromerpusi.

CriekTpockonusi B paAMo4acTOTHON 00JIacTH.

Meron siaepHOTO raMMa-pe3oHaHca.

N I T

Macc-cnekrpoMeTpusi.
10. Cniektpockonusi B 00J1aCTH PEHTI€HOBCKOTO U3Ty4EeHHUS.

Kpumepuu ouenku gvinonnenus 1aoopamopHuix pabom:

( 4 Oamnma) craBUTCS, €CJIM BBIIOJAHEHA  JjabopaTopHas pabora, o(OpMIICHA B COOTBETCTBHH C
Tpe6OBaHI/I$[MI/I B paGoqef/'I TeTpaav, 3allUIICHAa W JaHbl IMPaBUJIBHBIC OTBETHI HA AOIOJHHUTCIIBHBIC BOIIPOCHI.
OO6yuatomuiicst MPOSBUI MHUIIMATHBY, TBOPUECKUH MOAXOJ MMPH BBIIOIHEHWH PAabOTHI, CIIOCOOHOCTH K aHAIN3y U
MaTeMaTHIecKOr 00paboTKe MOMTyICHHBIX PE3yIIbTaTOB.

(or 2 mo 36ain0B) — eciiv BBINIOJIHEHA JabopaTopHas pabora, odopmileHa B COOTBETCTBUHU C TPEOOBAHHSIMH B
paboueit TeTpamu, IpH 3amIUTe PadOTHl M HA JOTOTHUTEIBHBIE BOTIPOCH! JTaHBI HEHMCUEPIBIBAIONTNE TTPABMIILHEIC
OTBETHI

(ot 1 mo 2 GamoB) — eciu BBINOJIHEHA JlabopaTopHas pabora, ohopMiieHa B pabouei TeTpaau HE B COOTBETCTBHH
¢ TpeOOBaHHMEM, B pacyeTax JIOMYIIEHbl OMWOKH, MPH 3aniuTe paboThl U HAa JIONOTHUTENBHBIE BOPOCHI HE JIAHBI
HEHCYEPITBIBAIOIINE MTPABUIIBHBIC OTBETHI

(1 Gamt) — eciu BBINMOJIHEHA J1abopaTopHas paboTa, HO He ohopMIiIcHA B paboueii TeTpaau ¥ He 3alluIeHa

(0 Gamm) — ecniu He BEITIOTHEHa JTabopaTopHas pabora

5.1.2. OueHOYHbIE MAaTEPHAJIBI VISl CAMOCTOSITEIbHOI padoThl 00y4aroIerocs
(TunoBsie 3amaun )( kKoHTpoJupyeMble komrerenunu OIIK-2, TTK-1,ITK-4, TIK-7 )
[lepevyenr THIOBBIX 3a1a4 Uil CaMOCTOSTEIBHOW pabOThl CHOPMUPOBAH B COOTBETCTBUU C
TEMaTUKOW MPAKTHYECKUX 3aHATUH 1O TUCIUILIHHE «DU3HMYECKUEe METOIbI UCCIICIOBAHUSY.

1. XapakTepucCTUKH 3JEKTPOHHBIX CIIEKTPOB.

2. O6mue npuniunsl meroaa MO. Knaccudukanus MO no cuMMeTpun, 0 XapakTepy CBSI3bIBAaHUS
aTOMOB.

3. Knaccuduxaiuss HOpMalbHBIX KoseOaHuii 1mo ¢opme u cummerpuu. [IpuunHbBI yCIOXXKHEHUS
skcniepuMmenTanbHbIX K- ciextpoB. [Ipunnunuansras cxema UK — cnexktpodoTomerpa.

4. TlpaBwio anbTEPHATUBHOTO 3amlpera. YCIOBUS NMPUMEHEHHS] MUKPOBOJHOBOW CIEKTPOCKOIHUH.

Mogens kE€CTKOro poTaTopa.

Mounekynbl THIa chepruuaeckoro, CHMMETPUYHOTO, ACHMMETPUYHOTO BOJTUKA.

Crpykrypa P, Q, R- BeTBeli B clieKTpax MOJEKYJ Pa3IuyHON CUMMETPHH.

OTHOCHTCHLHBIﬁ, a0COJIIOTHBIN ITOKA3aTelb IMPCJIOMJICHUS.

I

3aBUCHMOCTh OT IJIOTHOCTH, MOJAPU3YEMOCTH MOJICKYJIBI, OT TCMIICPATYPHbI, OABJICHUA, COCTaBa

PacTBOPOB, MJIMHBI BOJIHBI CBCTA.



9. Amnanus cnekrpos JMP.

10. HonmnnepoBckoe yIIUPEHUE JIMHUN U 3HEPTUs OTAA4H.

Kpumepuu ¢gpopmuposanusa oyenok no 3a0anuam 01s camocmoamenbHol padomsl cmyoeHma
(munoevle 3a0auu):

«omauunoy ( 206a/I0B) - 00yJAOIIUIICS MMOKa3an rIyOOKHe 3HAHWUS MaTepualia Mo IMOCTABJICHHBIM
BOIIPOCAM, TPaMOTHO, JIOTHYHO €r0 M3JIaraeT, CTPYKTYPHPOBAI U JIe-TalIu3upoBai HH(OpMaLuio, n3deras
MIPOCTOTO TMOBTOPEHUS WH(POPMAIMU U3 TEKCTa, WH(GOpPMAIUS TMPEa-CTaBlicHa B TepepadOTaHHOM BUJIC.
CB0001HO HCTIONB3yeT HEOOX0UMBbIE (DOPMYIIBI TIPU PEIICHUH 3a]1a4;

«xopowoy (0T 1 10 2 GaysoB) - 0Oy4aroNIUIiCs TBEPIO 3HAET MaTepHall, TPAaMOTHO €r0 U3JIaraeT, He
JIOITyCKAeT CYIIECTBEHHBIX HETOYHOCTEH B TIPOIIECCE PEIICHUS 33124,

«yoosnemsopumenvro» ( 10 1 Gaia) - oOyJaronuiicss UMeeT 3HaHUsS OCHOBHOTO MaTepuaia Io
MOCTaBJICHHBIM BOIIPOCAM, HO HE YCBOWJI €r0 JCTAICH, JOMYCKAET OTACIbHBIC HETOUHOCTH MPH PEIICHUN
3ajay;

«Hneyoosnemeopumenvhoy (0 6anoB) — oOydaromuics JA0MyCcKaeT rpyObie OMMOKKA B OTBETE Ha
MTOCTaBJICHHBIC BOTIPOCHI M TIPY PEIIICHUH 33134



5.2. Ouenounvie mamepuanvl 0131 pyoesHCHO20 KOHMPOJIA. Pybedsicrviii KOHMpPOs
OCYILECTBIAETCA NO 0ojiee WIM MEHEE CaMOCTOSITENBHBIM paslieslaM — y4eOHBIM MOAYISIM Kypca U
IIPOBOJMTCS IO OKOHYAHUU H3YYEHHUs MaTepuaja MOyl B 3apaHee YCTaHOBJIEHHOE BpeMs. PyOexHbIil
KOHTPOJIb MIPOBOAUTCS C LIEJIBIO OINPEICTICHNS KauecTBa YCBOCHUS MaTeprana ydeOHOTO MOIY/IS B LIEJIOM.
B Teuenne cemecTpa IPOBOAUTCS MPU MAKUX KOHMPOTIbHBIX MEPONPUAMUA NO 2PAPUKY .

B kagectBe GopM pyOeKHOTO KOHTPOJISI MOKHO HCIOJIB30BaTh TECTHPOBaHHUE (NMMCHBMEHHOE HITU
KOMITIBIOTEPHOE), MTPOBEJCHUE KOJIJIOKBUYMa WM KOHTPOJIbHBIX paboT. BbulnosHsemble pabOThl AOJIKHBI
XpaHHUTHCS Ha Kadeape TedeHHH y4eOHOro rojia W MO TPeOOBAHUIO TMPENOCTABIATHCA B YIIPaBJICHHE
KOHTpoJisi KauecTBa. Ha pyOexHble KOHTPOJIBHBIE MEPONPUATHS PEKOMEHIYETCS BBIHOCUTH BECh
MIPOrpaMMHBIN MaTepual (Bce pa3/iesbl) M0 JUCLUILIHE.

5.2.1. OueHoYHbIe MATEPHUAJIBI IS KOHTPOJIbHOI Pa0oThI:
( xouTponupyemble komnerenuuu OIK-2, TTK-1,ITK-4,ITK-7 )
1. Knaccudukanus puznyeckux METOA0B M0 XapaKTepy B3aUMO/ICHCTBUS BEIIECTBA C U3JIy4YEHUEM.

CriekTpasibHBIC U HECTIEKTPATbHBIE METO/IBI.

XapakTepUCTUKH DJIEKTPOHHBIX CIIEKTPOB.

OObsicHEHHE CIIEKTPOB CIIOKHBIX MOJIEKYI ¢ no3uimu Mmetoga MO JIKAO.
O6mwme mpuamns MeToga MO.

Knaccudukanus MO nmo cumMmMmeTpuu, 1o XapakTepy CBsI3bIBaHUS aTOMOB.
TeopeTnueckuit pacy€T CriekTpa.

TumbI AIEKTPOHHBIX MEPEXOI0B B CIEKTPAX OPraHUYECKUX MOJIEKYII.

HNudpakpacuas cnekrpockomnus norioienus. Konebanuss MHOr0aTOMHOM MOJICKYJIHI.
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0. Knaccudukanus HopMalbHBIX KoJie0aHHi 110 popMe U CUMMETPHH.

11. IIpuuunbl ycnoxxkHeHust skcnepuMeHTanbHbIX WUK- cnektpos. Ilpunnunuanshas cxema UK —
crekTpodoTomMeTpa.

12. CTOKCOBBIE, aHTHCTOKCOBBIC, pesieeBcKue JuHuu. [IpaBmiia otoopa.

13. [IpaBuiio aJIbTEpHATUBHOIO 3aIIpeTa.

14. YcnoBust npuMeHEHUss MUKPOBOJIHOBOM CIIEKTPOCKOIIUH.

15. Moaenp kE€CTKOro poTaTopa.

16. HaGop suepreruueckux cocrossHui. [IpaBuna orbopa.

17. BpaimarenbHble CHEKTPhl MHOTOATOMHBIX MOJIEKYII. JIMHEHHbIE MOJIEKYIIBI.

18. Monekynsl Tima chepruieckoro, CHAMMETPUYHOTO, ACHMMETPHUYHOTO BOJTYKA.

19. Pacuet sHEpreTMUeCcKNX COCTOSTHUN CUMMETPUYHOT'O BOJTYKA.

20. ITonstue s¢dexra LlTapka.

21. [MapannensHble U MEPICHIUKYIAPHBIE KOJIEOaHNsI MHOTOATOMHBIX MOJIEKYII.

22. KonebaTenbHO- BpalaTeibHbIE YPOBHU, UX DHEPreTUYecKas Auarpamma.

23. IlpaBuna orbopa.



24. Ctpykrypa P, Q, R- BeTBell B cCieKTpax MOJIEKYJ pa3INYHON CUMMETPHH.

25. TlonsiTre moka3arens MPeJIOMJICHUS CBETA.

26. OTHOCHUTEBHBIN, A0COFOTHBIN MOKA3aTelb MPEIOMIICHUSI.

27.3aBUCUMOCTb OT IJIOTHOCTH, MOJISIPU3YEMOCTU MOJEKYNbI, OT TEMIEPATyphl, AABJIEHUS, COCTaBa
PacTBOPOB, JUTMHBI BOJIHBI CBETA.

28. IlpunnunuansHas cxema pedpakromerpa tuna Aodoe.

29. Y nenpHast 1 MoJIsipHas pepakiu.

30. I'pymnmnoBsle, CBsI3€BbIE, aTOMHBIE pedpaKkIH, CTPYKTYpHbIE HHKPEMEHTBHI.

31. Beruncnenue pedpakiiii paCTBOPEHHOTO BEILIECTBA.

32. Meto 3eKTPOHHOTO TTapaMarHUTHOTO PEe30HAaHCA.

33. CriHOBBIM ¥ MarHUTHBIM MOMEHTBI AJIEKTPOHA.

34. Dddext 3eemana 11 HECIAPSHHOTO JIEKTPOHA.

35. Metoa siA€pHOTr0O MarHUTHOTO PE30HAHCA.

36. ®usnyeckue OCHOBBI MeTOoAA. AHanu3 cekTpos SIMP.

37. IIpOTOHHBI MarHUTHBIA PE30HAHC W €r0 NMPUMEHEHHE B OPraHWYECKOM XMMUH, TOCTOWHCTBA U
HEJIOCTaTKHA METOJa.

38. Dddext Meccbayapa.

39. JlonmiepoBCcKOe YIIUPEHUE JIMHUNA U SHEPTUS OTIA4H.

40. ITpuHuMnuanpHas cxema Macc-CieKTpoMeTpa. MeTo1bl HOHU3AIUH.

Kpumepuu ghopmuposanus ouenok no KOHmpoIbLHLIM MoUKam (KOHMPOIbHBIE PAOOMbL; KOIOKEUYM)

(7 OGammoB) - craBUTCS 3a pabOTy, BBINOJHEHHYIO TOJHOCTHIO 0€3 OHIMOOK W HEIOYETOB;
o0OyJaroIuiics JEMOHCTPUPYET 3HAHUE TEOPETHUECKOrO0 U MPAKTUYECKOro Marepuajga [0 TeMe
npakTu4ecKoil padotsl, pemero 100% 3anauy;

(ot 5 10 6 06amioB) — cTaBUTCS 3a PabOTY, BHIMOJIHEHHYIO MMOJHOCTBIO, HO NP HAJIMUUU B HEH HE
Oosee oaHONM HerpyOoil omuOKM M OAHOrO Hemouera, He Oonee Tpex HemoueToB. OOydaromuics
JEMOHCTPUPYET 3HAHHME TEOPETUYECKOTO M IMPAKTUUYECKOr0 Marepualia Mo TeMe MpPaKTUYeCKOM paboThl,
JIOMyCKasi He3HAYUTENIbHbIe HETOUHOCTH TIPU PEIIeHUH 3a/1a4, pemieHo 70% 3amay;

(4 Gamma) — cTaBuUTCS 3a pabOTy, €ciii OaKalaBp MPaBUIIBHO BBIMOJHUI HEe MeHee 2/3 Bceil paboThI
WK JOMYCTUI He Oosiee OJHOM rpy0oii OomMOKM M JABYX HENOYETOB, HE Ooliee OAHOUN rpyOoW U OJHOI
HerpyOoit ommoOku, He Oojiee Tpex HerpyObIX OMMOOK, 0JHOW HerpyOoi. OOydaromuiics 3aTpyIHsIETCs C
MIPABUIILHOM OIIEHKOM MPEUI0KEHHOM 3a/1a41, 1aeT HETOIHbIN OTBET, pemeHo 55% 3anau

(Menee 3 GamioB) — cTaBUTCA 3a PAabOTY, €CIM YMCIIO OMIMOOK M HEJOYETOB MPEBBICHIO HOPMY JUIS
OLIEHKU 3 WM TPaBUIBHO BBINOJHEHO MeHee 2/3 Bcell paboThl. OOydaromuiicsi AaeT HEBEPHYIO OIICHKY
cutyauy, pemeHo menee 50 % 3agau.

5.2.2.0ueHo4yHble MaTepuabl: THMOBbIE TeCTOBbIE 3aJaHUS MO JTUCUHUILJIAHE

dusnueckas XUMHUSA koumpoaupyemvie komnemenuuu OITK-1,0I1K-2, OIIK-6, ITIK-1, ITK-
4, IIK-7):. llonHbIli HEepeYeHb HIeCmOBblX  3a0aHuil  npeocmaeien ¢ JOUC -
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Tecm — cucremMa CTaHAAPTU3MPOBAHHBIX 33/IaHUH, MMO3BOJIAIONIAST ABTOMATU3UPOBATh MPOLEAYPY
U3MEPEHUS YPOBHS 3HAHUM U YMEHUU CTYACHTA.
Bri0epuTte npaBuJIbLHBIA OTBET:
Tect 1. Mepoii nepexoia SHEPTUH 3a CUET XaOTHUYECKOTO CTOJIKHOBEHHS MOJICKYIT SIBJISICTCS:
TETIOTa
paborta
BHYTPEHHSISI DHEPTUS
MOTEHINATIbHASI SHEPT U
Kpumepuu ¢popmuposanusa oyenok no mecmogoim 3a0anusam:
( 3 Gamma) — momy4aroT oOOydaromuecss C MPaBUIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl. BemmonneHo 100 % npeanoskeHHbIX TECTOBBIX BOIIPOCOB;
(ot 2 mo 3 Gaiia) — MoOIy4aroT 00yJaronuecs ¢ MPaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC
Bonpockl — 80 —99 % ot ob11ero o0bema 3a1aHHbIX TECTOBBIX BOIIPOCOB;
(ot 1 mo 2 Ganna) — moay4yaroT 00yJarouuecs ¢ MPaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC
BoMpochl — 60 —79% oT 061Iero 00beMa 3aJaHHBIX TECTOBBIX BOTIPOCOB;
( mol ©Oamra) — mosydaroT oOydaromuecss MPaBWIBHBIM KOJHMYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — MeHee 40-59 % ot obuiero ooGbema 3a1laHHBIX TECTOBBIX BOIIPOCOB.

5.2.3 OueHovHbIe MaTEePHAJIbI ISl IPOMEKYTOUYHON ATTECTALMH.
I_IeJ'IBIO IMPOMEKYTOYHBIX aTTCCTaHI/Iﬁ 10 JUCHUIIIINHE SABJIACTCA OLICHKA Ka4€CTBa OCBOCHUA
JTUCITUTITUHBI 00y4JaromUMHUCS.

HpOMe}KYTO‘IHaH arrecrauuda npeaHasHaduCHa JJIsd 0O0BEKTUBHOIO MOATBCPKACHUA U OLICHUBAaHUA
JOCTUTHYTBIX PE3YJIbTaTOB 00YUYEHUS MTOCIIE 3aBEPIICHUS U3YUCHHS JUCIUIUTHHBL. OCYIECTBISAETCS B
KOHIIE CEeMECTpa U MPEICTABIISIET COOOM UTOTOBYIO OIIEHKY 3HAHHH MO IucHUIInHE «DU3ndecKre
MECTOJbI UCCIICAOBAHUA» B BUAC IMIPOBCACHUA OK3aMCHaA.

[IpomexxyTodHas aTTeCTAIMs MOXKET IMPOBOJIUTHCS B YCTHOM, MUCBMEHHOH dopme, U B popme
TecTipoBaHus. Ha mpoMexxyTounyro aTTecTanuio oTBoauTcs A0 30 6amios.

Bonpochl, BHIHOCHMBbIE HA Yk3aMeH (KoHTposupyemble komnereHuuu OIIK-2, ITK-1,ITK-4,ITK-7)
DIIEKTPOH-AIEKTPOHHOE B3aUMOJICUCTBUE U TOHKAs! CTPYKTypa crekTpoB DIIP

KavecTBeHHBIN 1 KOJMYECTBEHHBIN aHAIW3 C MOMOIIbI0 MeTo10B MK -ciekTpockonuu
DNEeKTPOH-AAEPHOE B3aUMOACHCTBUE U CBEPXTOHKAsA CTPYKTypa crekTpoB DI 1P
Texnuka u meroauka MK-cnekrpockonuu

Teopernueckrie OCHOBBI M CYIIHOCTh MeTo1a DIIP

OO01mas xapakTepucTuka (GU3MIeCKUX METOJIOB UCCIEI0BAHUS B XUMHH

CnuH-CIMHOBOE B3aUMOJECICTBHE U MYJIBTUILIETHOCTh cIEKTpoB SAMP

S A T

['pynmoBblie 1 XapaKTepUCTHUECKHE YaCTOTHI B KOJIEOATENbHOM CIIEKTPOCKOTIHH
9. Xumudeckud ciBur curHanos SIMP

10. Xapakrepuctudeckoe Bpemsi GU3NIECKUX METOI0B UCCIICIOBAHUS B XUMUHU

11. MarHuTHBIN MOMEHT Sipa U €ro B3aUMOIEUCTBUE C MArHUTHBIM TOJIEM

12. Texnuka cnexrpockonuu KP
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13.
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.

XUMUYECKUH CIBUT B (DOTORIEKTPOHHOHN CIIEKTPOCKOTINU

Meroasl HOHU3AMK B MaCC-CIIEKTPOMETPHUH

CxemMa  BO3HUKHOBEHHS  (DOTORIEKTPOHHOW  AMHMCCHU  PEHTT€HOBCKOTO  MOTJIOIIEHHS,
(GITFOOPECIICHITNH U 05KE-3JIEKTPOHOB

WNuTencuBHOCTH U nipaBuiia oroopa B KP-cnexkrpockonuu

[IpaBuna oT60pa 1 UHTEHCUBHOCTH MEPEXO0JI0B B 3JEKTPOHHOUN Y D-CrIeKT-pOCKOMUU

OO011ue npeacTaBiIeHNs O CHMMETPUH MOJIEKYIT

HoMeHknarypa 1 CHMBOJIMKA 2JIEKTPOHHBIX COCTOSTHUI

Konebarenbuble s3HepreTuyeckue GopMbl MOJIEKYIIbI BObI

Metonpl anekTpoHHON Y®-cnekrpockonuu. OOIas XapaKTepUCTHKAa CBOWCTB 3JIEKTPOHHBIX
COCTOSIHUI

WNuTencuBHoCTh 1 nipaBuiio oto6opa B UK-cnekrpockonuu

BriBoasl n3 conocrasnenns UK u KP-criektpos

JlnHaMHu4uecKHne Macc-CreKTPOMETPhI

@®opMBl  HOPMaIbHBIX KOJEOAHWH MPOCTEUIINX MHOTOATOMHBIX MOJIEKYJ: JIMHEWHOU W
HEJIMHENHOW TPEXaTOMHON MOJIEKYIbI XY 2

IIpoueccel HOHU3AUU U TUIIBI HOHOB B MacC-CIEKTPOMETPHH

KauecTBeHHBIE TPECTABICHUS O CHMMETPHH MOJIEKYII

Honunzanus aTOMOB ¥ MOJIEKYJI

Omnpenenenne TOYEYHON TPYIIIBI CHMMETPUHI

Anmnaparypa abcopOLMOHHOHN CIEKTPOCKOINUU

Knaccuueckas 3agaua o koj1e6aHUAX MHOTOATOMHOM MOJIEKYJIbI

Texuuka u Mmetoauka HOTOIIEKTPOHHOH CIIEKTPOCKONIUU

CrexTpbl KOMOMHAIMOHHOTO paccesiHUsI CBETa

VYcioBHE A1EpHO-MArHUTHOTO PE30HAHCA

Teopernueckne 0CHOBBI KOJI€0aTENbHON CIIEKTPOCKOIINH

Peanu3zanus ycnoBuii siIepHO-MarHUTHOTO pe30HaHCa

HpI/IHI_[I/IHbI pasaciiCHusI MOHOB B MaCC-CIICKTPOMCTPHHA

. 9KpaHI/IpOBaHI/Ie AACP SJICKTPOHAMU

MeTo1bl HOHU3aLUU B MacC-CIIEKTPOMETPUHI
ITonosxeHne pe30HaHCHOTO CUTHAA U g-(haKTop
XapaKTepUCTUKN MacC-CIIEKTPOMETPOB

TexHuka U MeToAuKa criekTpockonuu JI1P

Kpumepuu ¢popmuposanus oyenok no npomescymounoi ammecmayuu:



«omauuno» (30 GanmnoB) — MOMY4arOT OOydYarOUIMECs, KOTOPhIE CBOOOJHO OPUEHTUPYIOTCS B
MaTepHualie ¥ 0TBe4aroT 0e3 3aTpynHeHnid. OOy4aromuiicss ciocoOeH K BBIMOJHEHHUIO CIOXKHBIX 3a/laHHH,
MMOCTAHOBKE IIeJiell M BBIOOpe TyTell mX peanusanuu. PaboTa BBITIONHEHA MOJTHOCTHIO 0€3 OIIMOOK,
pemieno 100% 3anau;

«xopowo» (25 Oamra) — TONy4arOT OOy4YarIIHecs, KOTOpPbIE OTHOCUTEIBHO TOJHO
OPUEHTUPYIOTCSI B MaTepualie, OTBEYAOT 0e3 3aTpyAHEHHH, JOIMYCKAlOT HE3HAUYUTEIHbHOE KOJIMYECTBO
omunOok. O0yJarommiicss CIIOCOOSH K BBIMOJHEHUIO CIIOXKHBIX 3a/laHnii. PaboTa BBITIOJIHEHA ITOTHOCTBIO,
HO UMEIOTCSI He OoJiee OJHON HErpyOoil omuOKM ¥ OAHOTO HeAouyeTa, He 0ojiee Tpex HEI0YETOB.
JlomyckaroTcsi He3HAYUTENIbHBIE HETOYHOCTH TIPH pellieHnu 3a1a4, pemieHo 70% 3anauy;

«yoosenemeopumenvno» (20 6amioB) — MOTy4arOT OOyYarOIIMECS, Y KOTOPBIX HEJOCTATOYHO
BBICOK YPOBEHb BIAJICHHsI MaTepuasioM. B mporecce oTBeTra Ha dK3aMeHE JOITyCKAIOTCS OIIUOKH WU
3aTpyJHEHHS] MPHU U3JI0KEeHUU Marepuana. OOydaromuiicss IpaBUJIbHO BBIMOJIHUI HE MeHee 2/3 Bceil
paboTHl WM IOMYCTUI HE OoJiee 0JHON TpyOO OMMOKM M IBYX HEIOYETOB, HE Oojiee OJHOM rpy0oil u
OJIHOM HerpyOoi omuOKu, He Oojiee Tpex HerpyobIX OmuOOK, OAHOW Herpyooi. OOydaroniuiics
3aTPYAHSIETCS C MPABUJILHON OILIEHKOW TPEUIOKEHHON 3a7aud, JAaeT HEMOJHBIM OTBET, pemeHo 55%
3ajaq;

«Heyooenemeopumenvno» (Mernee 20 6aIOB) — MOTYYarOT 0OyJarOIINECs, KOTOPHIE JOMYCKAIOT
3HaYUTENbHBIE OMMOKH. OOyUaromuiicss IMEeT JIMIIb HA4albHYIO CTETICHh OPHUEHTAIlMU B MaTepuaie. B
paboTe 4rcio OmuO0K W HETOYETOB MPEBBICHIIO HOPMY JUISL OTICHKH 3 ITH TIPAaBUJIHHO BBHITIOJHEHO MEHEE
2/3 Bcelt paboTel. OOyUaromuiics 1aeT HEBEPHYIO OIEHKY CUTYyalluH, pereHo Meree 50% 3amay.

6. MeTonnueckue MaTepuaJIbl, ONpeaesonue Mpoueaypbl OleHUBAHUS

3HAHUI, YMEeHHUI, HABBIKOB U (MJIM) ONBITA JAeSITeJIbHOCTH
MakcumanbHas cymma (100 GamtoB), HaOupaemasi CTYJEHTOM [0 JUCIMILIMHE BKIIOYACT JBE

COCTaBJISIOLIHE!

— nepeas cocmasnAawads — OLEHKA PEryIsipHOCTH, CBOEBPEMEHHOCTH U KaueCTBAa BHIMIOJHEHUS
CTYICHTOM Yy4eOHOW paboThl MO M3YyYEHHIO AMCLUUIUIMHBI B TEUCHHE IMEpPHOJa M3YyUSHHs JUCIUILTUHBI
(cemecTpa, WM HECKOJBKHUX ceMecTpoB) (cymMma — He Oosiee 70 GayutoB). bamel, xapakTepusyromiye
yCIIEBAEMOCTh CTyJEHTa MO AWCHUIUIMHE, HAOMpaloTCs MM B TEUEHUE BCEro mnepuoja OOydeHHs 3a
W3Y4YE€HHE OTAEIbHBIX TEM U BBINOJIHEHHUE OT/ICIbHBIX BUJIOB paboOT.

— emopas cocmasnAwas — OICHKAa 3HAHUW CTyJEHTa MO pe3ylbTaTaM IIPOMEXYTOUYHOM
arrectanuu (He 6oaee 30 —6amioB).

KputepueMm onieHku ypoBHs c(pOPMHPOBAHHOCTH KOMIETCHIIUN B paMKaxX y4eOHOW U CLUTIIHHBI
«Du3nUecKrue METO/Ibl UCCIIEIOBAHUI)  SBISIOTCS K3aMEH.

OOmuit 6amn TeKymero u pyoekHOro KOHTPOJSl CKIAAbIBAETCS M3 CIEAYIOUIUX COCTaBIISIOIIUX
MPUJIOKEHUE 2.

He./'lblo RPOMEINCYMOUHBbIX ammecmaum? N0 JUCHUIIIIMHE ABJIACTCA OLICHKA Ka4€CTBAa OCBOCHUA
AU CIHUITIIMHBI 06y‘IaIOIJ_II/IMI/IC}I.

Kpumepuu oyenku kauecmea oceoenun oucyunaunwt (Ilpunoscenue 3)

Ouenka «omauunon— om 91 0o 100 6an106 — TEOPETUIECKOE COJIEPKAHNE KypCa OCBOEHO
MIOJIHOCTBIO, 03 Ipo0esioB, He0OX0AUMBIE MTPAKTUYECKHE HABBIKU PA0OTHI C OCBOCHHBIM MaTepHaIoM
copmupoBansl. Bee npegycMoTpeHHBIE TPOrpaMMoit 00ydeHus: yueOHbIe 3a/1aHUs BHIIIOJTHEHBI,
Ka4eCTBO MX BBITIOJHEHUS OLIEHEHO YHUCIIOM OansioB, OMM3KUM K MakcUMajabHOMY. Ha sx3ameHe cTyaeHT



JEMOHCTPUPYET TIyOOKHE 3HAHUS MPEyCMOTPEHHOTO MPOrpaMMOii MaTepuaia, yMeeT YeTKO,
JJAKOHUYHO U JIOTUYECKH MOCJIEI0BATEILHO OTBEYATh HA IIOCTABJICHHBIE BOIIPOCHI.

Ouenka «xopouto» —om 81 00 90 6ann106 — TEOPETUYECKOE COIEPKAHUE Kypca OCBOCHO,
HE00X0IMMBbIE IPAKTUYECKHE HABBIKU PaOOTHI C(HOPMUPOBAHBIL, BHIIIOJHEHHBIC y4eOHBIC 3a1aHUS
coJIepKaT He3HAauUTeIbHble OlMOKU. Ha sk3amMeHe CTyIeHT 1eMOHCTPUPYET TBEPAOE 3HAHUSI OCHOBHOTO
(mporpaMMHOr0) MaTepuana, yMeeT 4YeTKO, IpPaMOTHO, 0€3 CYILIECTBEHHbIX HETOYHOCTEN OTBEUaTh HA
IIOCTaBJIEHHBIE BOIIPOCHI.

Ouyenka «yooenemeopumenvho» — om 61 0o 80 6annoe — TeopeTUUECKOe COACpKaHUE Kypca
OCBOEHO HE IIOJIHOCTbIO, HEOOXOJMMBbIE MNPAKTUYECKHE HAaBBIKM paboThl cHOpPMHUpPOBAHBI HACTUYHO,
BBINIOJIHEHHBIE Y4eOHbIE 3aJaHusl cojepxaT rpyoble omuOku. Ha sk3ameHe CTYIeHT IEMOHCTPUPYET
3HaHME TOJBKO OCHOBHOIO MaTepuana, OTBEThl COAEpKAaT HETOYHOCTH, cJ1ab0 apryMeHTHpPOBAaHBI,
HapyIIeHa MOCJIeI0BaTeIbHOCTh U3JI0KEHUS MaTepuaia

Ouyenka «Heyoosenemeopumenvno» — om 36 0o 60 6an106 — TEOPETUUECKOE COACPKAHUE Kypca
HE OCBOEHO, HEOOXOUMbIE€ MPAKTUUYECKUE HABBIKU pabOThl HE C(HOPMUPOBAHBI, BHINIOJIHEHHbIE YueOHBIE
3aJlaHus coJiepKaT rpyOble OMMOKH, TOTOJHUTENbHAS CaMOCTOATEIbHAs paboTa HaJl MaTepualioM Kypca
HE TPUBEJET K CYIIECTBEHHOMY IMOBBIIICHUIO KauecTBa BBIMOJHEHUS yueOHBbIX 3anaHuil. Ha sk3amene
CTYIACHT JEMOHCTpUpPYET HE3HAHHWE 3HAUMUTEIbHOW YacTH MNPOTPAMMHOIO MaTepuana, CyIIeCTBEHHbIE
OIMOKM B OTBETaX Ha BOINPOCHl, HEYMEHHE OPHEHTUPOBAThCS B MaTepuasie, HE3HaHHWE OCHOBHBIX
MOHATUHN TUCIUTLTHHEIL.

Taonuuya 7. Pezynomamut 0ceoenus yueoHoi OucCyunIunbl, noodaexcauiue nposepKe

Buo ouenounozo
OcHosHble nokazamenu Mamepuana,
Pes3ynvmamut 00yuenusn
OUeHKU obecneuusaroujue
(Kkomnemenyuu)
pe3yibmamos ooyuenus dopmuposanue
KomnemeHyuu
OIIK-2 - Bnamenne HaBBIKAMH | 3HATH:
MIPOBEACHUS XUMHUYECKOTO | METO/IbI iaHupoBanus | OLEHOYHBIC MaTepUaIbl JIs
AKCIIEPUMEHTA, OCHOBHBIMHU | SKCIICPUMEHTA, IMOCTPOCHHUS | CAMOCTOSITEIIbHON PabOThI
CUHTETUYCCKUMH U | MoJzenei U3y4aeMbIX | (TUIOBBIE 337a4u pa3ael
QHATUTUYCCKUMHU  METOJaMH | 0OBEKTOB 5.1.2.); TunoBsIe OIIEHOYHBIC
MOJIyUYEHHUSI M HCCIEIOBaHUS MaTepuaibl Uil YCTHOTO
XUMUYECKUX  BEIIECTB U ompoca (pazzaen 5.1.1); );
peakmit THIIOBBIC TECTOBBIC 3a/TaHHS
(pazmen 5.2.2.)

YMmern: OreHOUHBIE MaTepHAITbI IS

IUTAHUPOBATh  JKCIIEPUMEHT | CAMOCTOSITENILHOM pabOThI

Ha OCHOBE aHanu3a | (TUTIOBBIE 3aJlauu pa3fel

JIUTEPATYPHBIX JTaHHbIX, | 5.1.2.); TunoBble OlleHOYHBIE

aHAIM3UPOBaTh U 0000IIAaTh | MaTepUAIIBI TSl YCTHOTO

pe3yJIbTaThl SKCIIEPUMEHTA, ompoca (pa3zaen 5.1.1); );

(bopMynupOBaTh BHIBOJIBI TUTIOBBIE TECTOBBIE 3aJaHUS

(pazmen 5.2.2.)




Buaanern:
HaBBIKaMH HJIaHI/IpOBaHI/IFI,
a”aiau3a u 00001 EeHNs

pe3yJIbTaTOB IKCIIEPUMEHTA

TunoBbie OLIEHOYHBIE
MaTepuabl Uil yCTHOTO
ompoca (pazoen 5.1.1
TUIIOBBIE TECTOBBIE 3aaHUS
(pazoen 5.2.2.);

TUIIOBBIE OLICHOYHbIE
MaTepuaibl K 9K3aMEHY
(paszoen 5.2.3)

OneHouHble MaTepHabl IS
CaMOCTOSITEIbHON pabOThI
(TUMOBBIE 3a/1a4M pazien
5.1.2.);

[K-1 -
BBIIOJIHATH

CIIOCOOHOCTD
CTaHIAapTHEIE
oTiepaIuy o Tpe/IaracMbIM
METOIMKAM

3HaTh:

CTaHJApPTHEBIC IIPHUEMBI
aHaJiM3a W OKCIIEPTHU3bI
CJIOKHBIX BEIICCTB "
00BEKTOB, MOHHUTOPWUHTA U
UCCIICTIOBAHHUS CIIOYKHBIX

XUMHYCCKUX ITPOLECCOB

TunoBwIe OIlEHOYHEBIE
MaTepuabl JIsl yCTHOTO
ompoca (pazoen 5.1.1
THIIOBBIC TECTOBBIC 3aJaHUS
(pazoen 5.2.2.);

THIIOBBIC OIIEHOYHBIC
MaTepHualibl K IK3aMEHY
(paszoen 5.2.3)

Ymers:
aHaJIM3UPOBATH
BEIleCTBA U
XUMHUYECKHE

CJIOKHBIC
HCCICO0BATH
IMpOLICCChl C
HCIIOJIB30BaHHECM
CTaHAAPTHBIX MCTOJUK

O1neHOYHBIE MaTePUAITBI TS
CaMOCTOSITEIbHOU pabOThHI
(TUTIIOBBIC 3a/1aYW pa3eI
5.1.2.); TunoBsIe OIIECHOYHBIC
MaTepuaibl Uil YCTHOTO
ompoca (pazzgen 5.1.1); );
THIIOBBIE TECTOBBIE 3a0aHUS
(pazmen 5.2.2.)

Baangern:

MMOJHBIM KOMILIEKCOM
HaBBLIKOB aHanm3a u
JKCIEPTU3BI BEIIECTB
Ppa3IM4YHOMN MIPUPOBI u

MaTceprajioB, MOHUTOpPpUHIA U
HCCICA0OBAaHUA XUMHWYCCKUX

Tunossle OlIeHOYHbIE
MaTepHabl Uil YCTHOTO
ompoca (pazoen 5.1.1
TUIIOBBIE TECTOBBIE 3aaHUs
(pazoen 5.2.2.);

TUIIOBBIE OIICHOYHBIE
MaTepHalbl K 9K3aMeHY




IPOLIECCOB MO MPEyIaraeMbIM

(paszoen 5.2.3)

MCTOJUKaAM, OLIGHO‘-IHBIG MaTepuaibl 1A
CaMOCTOATENIBHON PabOTHI
(TUNOBBIE 3a/1a4U pa3e
5.1.2.);
IK-4 — CIOCOOHOCTh 3HATh:
IMPHUMCHSATH OCHOBHBIC | OCHOBHBIC Tumosrwie OLICHOYHBIC

CCTCCTBCHHOHAYYHLIC 3aKOHBI
U 3aKOHOMCPHOCTHU PA3BUTHUA

€CTeCTBEHHOHAYYHbIE 3aKOHBI
U 3aKOHOMEPHOCTHU B 00JaCTH

Marepuraibl 1JIs1 YCTHOTO
onpoca (pazoen 5.1.1

XAMHYECKOH  HAyKd  TIPH | aHATUTUYECKOW  XUMUU W | TUTIOBBIC TECTOBBIC 3a1aHUS
aHaM3e MOJTYYCHHBIX | XUMUYECKON IKCIIEPTU3BI (pazoen 5.2.2.);
pe3ynbTaToOB TUTIOBBIC OTICHOYHBIE
MaTepHUaJIBl K SK3aMEHY
(paszoen 5.2.3)
YmMmern:
MTPOBOTUTH aHaym3, | OIeHOYHbIC MaTepUAITI JIJIS
MOHUTOPHUHT H 3KCIIEPTH3Y | CAMOCTOSTSIIEHON paOOThI
00BEKTOB PA3IMYHOTO Kjlacca | (THUITOBBIE 3a/1a4M pa3aes
5.1.2.); TunoBsIe OIIEHOYHBIC
MaTepuaibl Uil yCTHOTO
ompoca (pazzgen 5.1.1); );
TUTIOBBIE TECTOBBIE 3aaHUS
(pazmen 5.2.2.)
Baagern: TunoBwle O1leHOYHEIE
HaBbIKAMU  HCIIOJIb30BAHMSI | MATEPUAIIBI JJIS1 YCTHOTO
3aKOHOB M 3aKOHOMEPHOCTEH | ompoca (pazden 5.1.1
XUMHYECKUX HayK JUI | TUTIOBBIE TECTOBBIC 3a/ITaHUS
UHTEpIIPETalluk PE3YyIbTaToB | (pazden 5.2.2.);
aHaJlM3a, MOHUTOPUHTA H | TUIIOBBIE OIIECHOYHbBIE
JKCIIEPTU3BI 00BEKTOB | MaTEpUaJIbl K 9K3aMEHY
pa3IMYHOTro Kjacca (paszoen 5.2.3)
OrneHouHbIe MaTepHAIbI IS
CaMOCTOSITENIBHON pabOThI
(TUTIOBBIE 3a/1a4M pa3en
5.1.2));
[IK-7 — BJIAJICHUE 3HaTh:
MeTO0/1aMU O€301acHOTO 3aKOHOJIATEIbHBIC 1 | TUNoBbIE OLIEHOYHBIE

06pameHI/151 C XUMHWYCCKNMH
MaTrepuajiaMu C y4€TOM HUX
(I)I/I3I/ILIGCKI/IX 1 XUMHWYCCKUX

IPaBOBBIE aKThl B 00JacCTH
0€3011acHOCTH, TPeOOBaHUS K
06e3omacHOCTH  paboThl B

MaTepHAaJIbI JJIsi YCTHOTO
ompoca (pazoen 5.1.1
TUTIOBBIC TECTOBBIC 3a[aHUS




CBOMCTB XUMHYECKUX Jaboparopusx, | (pazden 5.2.2.);

cpeacrBa nu MECTOAbI | TUIIOBBIC OLICHOYHBIC
HOBBIIICHUST  O€30MACHOCTH | MaTepHaJIbl K SK3aMEHY
npoeccuoHaTbHON (pazoen 5.2.3)
JeATEIIbHOCTH

Ymers:

BbIOMpATh METO/bI 3alUThI OT | OLleHOYHbIE MaTepUaIbl AJIs
OMacHOCTel M crocoObl | CAaMOCTOSITEILHON PabOThHI
obecrieueHUss  KOMQOPTHBIX | (TUIIOBBIE 3aJ1a4M pa3zel
ycioBuil npodeccuoHanbHOM | 5.1.2.); Tumnossie o1ieHOYHbIE
NeSITENIbHOCTH MaTepuaibl Uil yCTHOTO
ompoca (pazzen 5.1.1); );
TUIIOBBIE TECTOBBIE 3aaHUS
(pazmen 5.2.2.)

Buaaners: TunoBbBIE OIIEHOYHBIC
MOHSITUHHO- MaTepuaJIbl 1JIs1 YCTHOTO
TEPMHUHOJIOTHIECKUM ompoca (pazoen 5.1.1
anmapaToM B 00J1acTH | THIIOBBIC TECTOBBIE 3a/IaHUS
0€301acHOCTH, npuemamu | (pazoen 5.2.2.);
parroHaIu3aIuu TUTIOBBIE OTICHOYHBIC
npodeccHOHATFHON MaTepHaITbl K IK3aMEHY

eATEILHOCTH C ensto | (pazoen 5.2.3)
oOecnieyeHnst 0€30aCHOCTH O1eHOYHbIC MaTEePHAIIBI JIS
CaMOCTOSTEIIBHON pabOThI

(TI/IHOBBIC 3a/lavu pas3acii
5.1.2.);

Takum 006pa3om, BBINIOJIHEHHWE TUIOBBIX 33/JIaHUM, MPEICTaBICHHBIX B pasnene 5 «OueHo4yHbIe
MaTepuanbl A TEKYIIEro M pPyOeKHOro KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOYHOM AaTTecTallui)
MTO3BOJIUT 00€CIIeunTh crocoOHOCTh Ha (hopmupoBanue komnereHuu OIK-2, ITK-1, TTK-4, TTK-7.

7. YuyeOHO-MeTOAMYECKOEe o0eceueHue TUCIUIIINHBI

7.1. Hopmamueno-3axonooamesnbHule aKmol

1. Tlpukxaz MwunoOpHayku Poccum ot 12.03.2015 N 210 "O6 yrBepxnaenun PenepanbHOro
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa BBICIIEr0 OOpa30BaHUS IO HAIPABICHUIO
noarotoBku 04.03.01 Xumus (ypoBeHb OakanaBpuara)" (3apeructpupoBano B Muniocte Poccun

07.04.2015 N 36766) http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf
2. ®epepanbHblii 3ak0H "OO6 oOpasoBanum B Poccuiickoit denepauuu" ot 29.12.2012 N 273-D3



http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf

http://www.consultant.ru/document/cons_doc LAW_ 140174/

7.2. Ocnosnas numepamypa

1. [Tentun 10.A., Buikos JI.B. ®usndeckue MeTopl ucciaeaoBanus B xumuu.- M.: Mup, OO0
«M3marenstBo ACT», 2003.- 683 c.
2. Bunkos JL.B., Ilentun FO.A. ®usnueckue MeToabl UcCiIeNOBaHUS B XUMHUU. CTpPYKTypHBIE

METO/Ibl U ONTHYECcKas crekTpockonus: Yueb. M.: Beicur. [k., 1987. 366 c.
3. Bunkos JI.B., Ileatun HO.A. ®usnueckue MeToapl MCCIEAOBAHAS B XUMHUU. Pe30oHaHCHBIE U
anekTpoontuueckue Mmetosl. M.: Beicm. k., 1989. 288 c.

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

7.3. /lononnumenvnas numepamypa

1. dusndeckue METOAbl WCCIECIOBAHUS HEOpraHWYeckux BemiecTB: YueOH. [locoOume s
CTYJIEHTOB BhICIIUX yueOHBIX 3aBeaeHuit/ [T.I'. banuuesa u np.]; mox pea. A.b. Huonbckoro.- M.:
N3paTensckuii neHTp «Akagemus», 2006 — 448 ctp.

2. Kamunuukos B.T., Pakutun FO.B. Beenenune B marueroxumuto. M.: Hayka, 1980.

3. KymxoB X.b., AnamoxoBa M.H. ®usnueckue meTonpl uccieaoBaHust B Xxumun: JlabopaTtopHbIi
npaktukyM. Yacts 1. Hampumk: 26Ka6.-bank. yu-1, 2008, - 43 c.

4. KymxoB X.b., AnamokoBa M.H. ®usndeckre MeToApl MCCIEIOBAaHUSA B XUMUU: JlabopaTopHbIii

npaktukyM. Yacte 3. Hampumk: 26Ka6.-bank. yu-t, 2015, - 43 c.

7.4. Ilepuoouueckue uzoanus (cazema, 6eCMHUK, O1011eMEHb, HCYPHATL)
1. XKypnan pusnueckoit XumMuu

2. XKypHan HeOpraHM4eCcKoil XuMHUu
3. Xypnan «Heopranuueckue maTepuaibh»
4. Hayuno-texuuueckuii xypHanhttp://www.ofmg.ru

7.5. Humepnem-pecypcol
I[Ipn w3ydeHun aucHUIUIMHBL «DU3WYECKHe METOJbl  UCCIENOBaHHS», OOydaromuecs

o0ecreyeHbl 10CTyNoM (yJaJIeHHBIN JOCTYIT) K pecypcam:
—  o0bwue ungopmayuonnsle, Cnpagounbvle U NOUCKOGbLE:
1. CnpaBounas mpaBoBas cuctema «lapant». URL: http:/www.garant.ru.
2. CnpaBouHas npaBoBas cuctema «KoncynbranT [lmoc». URL: http://www. consultant.ru

- K COBPDEMEHHBIM npoq)eccuonaﬂbnbm oazam OamHbix:

Ne | HaumeHoBaHue H Anpec caiita HaunmenoBanue YcaoBus nocryna
n/n KpaTkasi OpraHu3anuu-
XapaKTepUCTHKA BJIa/IeJIBIIA;



http://www.consultant.ru/document/cons_doc_LAW_140174/
http://www.garant.ru/

3J1eKTPOHHOI 0 PEKBU3HUTHI
pecypca J10roBOpa
9B/ PI'b http:/www.diss.ts | ®I'BY «Poccuiickas | ABTOpPH30BaHHBIN
DNEeKTpOHHBIE Lru rocyJapCTBeHHas JOCTYH U3
BEPCHUU TOJHBIX oubnuorexka» (PI'B) | mucceprannoHHOTO
TEKCTOB JHCCEPTaI] 3ana
1717871 [orosop
aBTOpedepaToB U3 Ne095/04/0104
¢donma Poccuiickoii ot 04.07.18r.
rOCyJIapCTBEHHOU
OnOIMOTEKH
«Web of Science» | http:/www.isikno Komnanus Hoctyn no IP-
(WOS) wledge.com/ Thomson Reuters anpecam KbI'Y
ABTOpUTETHAA Cy0MeH3HOHHbII
MOJIUTEMATHICCKasT JI0OTOBOP
pedepaTuBHO- NeWoS/624
oubmuorpaduiecka ot 01.11.2017r.
a4 CPOKOM JIEWCTBHS Ha
HayKOMETpHUYECKast I ron
0a3a TaHHBIX
Sciverse Scopus | http:/www.scopu Jorosop Ne 6/n Hoctyn o IP-
U3IaTenbCTBa s.com ot 16.02.18r. anpecam KbI'Y
«Onwp3eBup. Hayka
U TEXHOJIOTHM»
Pedeparusnas u
aHaJIUTUYeCKas
0a3a JaHHBIX
Hayunas http://elibrary.ru Ha 6e3Bo3me3HOM ABTOPU30BAHHBIN
3JIEKTPOHHAasI OCHOBE, KaK BY3Y- JOCTYTI
OuobJmoTeKa YJIeHY KOHCOpIIUyMa
(H29b PODN) HOUKOH
DNeKTpOHHas
o6ubnnoreka
Hay4YHBIX
myOIuKaIuit
Bba3a gannbix http://elibrary.ru 000 «HDOb» ABTOPH30BaHHBIN
Science Index Jlorosop JOCTYTI
(PUHL) Ne S10-741/2018
Hanunonanbuas ot 05.03.2018r.
H(pOpPMaIIMOHHO-
aHaJIUTUYeCKas
cucTema
IbC http:/www.studm 000 [TonHblit mocTyM
«KoncyabTanr edlib.ru «[Tonmurexpecypey» | (perucrpauus mno IP-
CTY/IEHTa» http://www.medco (r. Mocksa) aapecam KBI'Y)



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

YueOHuKH,

ydeOHbIC TOCOOUS,
10 BCEM 00JIacTsIM
sHanui 1 BO n

llegelib.ru

[Horosop

Ne 67CJ1/09-2017
ot 14.11.2017r.
(c manpHeMen

CMM. Poccusi n
3apy0exbe
0630p CMU

Poccum n

CIIO, a Taxxe IPOJIOHTaIUeN)
MOHOTpaduu U
Hay4Hast
MIEPUOINKA
Hanunonanabnas https://H36. OI'BY «Poccuiickas Hocryn ¢
3JIeKTPOHHAS roCcyJapCTBeHHAs AIIEKTPOHHOTO
onodamnorexa PI'b O6ubaroTEKa» YUTAJIBHOTO 3aj1a
OObennHEeHHbII Jorosop onbmorexku KbI'Y
AIIEKTPOHHBIN Nel101/HOB/1666
Katasor GoHI0B ot 30.08.2016r.
POCCHICKHX
OMOIMOTEK,
coaepKaImn
OTIMICAaHUS U
MOJTHOTEKCTOBBIE
AIIEKTPOHHBIC
JIOKYMEHTBI
00pazoBaTeNbHOTO
Y HAy4HOTO
Xapakrtepa 1o
Pa3TUYHBIM
OTpacisiM 3HaHUH
9bC http://iprbookshop | OOO «Aii ITu Op [TonHbIN MOCTYI
«AillnIpoykc» ru/ Menuay (peructparus o 1P-
107831 (r. CaparoB) anpecam KBI'Y)
nyOnuKanui, B JIMeH3M OHHBI I
T.4.: 19071 — JA0TOBOP
y4eOHBIX U3AAHUMH, Ne3514/18
6746 — Hay4HBIX ot 20.03.2018r.
n3nanmii, 700
KoJIIeKIuH, 343
xypHana BAK,
2085
ayJAMOU3/IaHU M.
Polpred.com. http://polpred.com | OOO «Ilonmpen Hoctym o IP-
HosocTn. O630p CIIPAaBOYHUKN» aapecam KbI'Y

Ha 663BOBMC3I{HOI>1
OCHOBC

3apyOexKbsl.



http://www.medcollegelib.ru/
https://нэб.рф/
http://iprbookshop.ru/
http://iprbookshop.ru/
http://polpred.com/

TlosHble TEKCTHI +
aganmuTuka u3z 600
U3IaHuH o 53

oTpacism
10 TIpe3mpentckas | http:/www.prlib.r OI'BY ABTOpPU30BaHHBIH
onbdamnorexa u «lIpe3unenrtckas JIOCTYII U3
uMm. b.H. Eabnuna O6ubsMoTeKa uM. oubnuoreku (aya.
Bonee 500 000 b.H. Enbuuna (r. Ne214)
JIIEKTPOHHBIX Canxkrt-IlerepOypr)
JIOKYMEHTOB TIO CorJyanienue
HUCTOPUH ot 15.11.2016r.
OrTeuecTBa, (c manpHeMmen
pOCCuiicKOn IPOJIOHTaIeN )
rOCyJapCTBEHHOCT

U, PYCCKOMY SI3BIKY

Y TIPaBy
11} Mexnaynaponnas | https:/www.cross | HIT «HOUKOH» ABTOpH30BaHHBIN
cucremMa ref.org/webDeposi Jorosop JIOCTYTI IS
oubmmorpaduieck t/ NeCRNA-714-18 OTBETCTBEHHBIX
nx ccel1ok Crossref ot 07.03.2018r. MpeacTaBUTENEH
Hudporas
ueHTU QUK
o6bsexToB (DOI)
12 9BC KBI'Y KbI'Y
(3MIeKTPOHHBIHI [Tono>xenue 06
karajior ¢onna + | http:/lib.kbsu.ru 3JEKTPOHHOU [TonHbIN 1OCTYI
MOJTHOTEKCTOBAs OubIMOTEKE OT
BJ) 25.08.09r.

— Kpome mozo, odyuarowguecs mozym 60cnonb308amucs npoheccuoHaibHbIMU ROUCKOGHIMU
cucmemamu:
1. Cnyx0a TeMaTHueCKUX TOJKOBBIX clioBapei http://glossary.ru/
2. Cnoapu u sHnukioneauu https://dic.academic.ru/
3. Buxunemusa http://ru.wikipedia.org/wiki/

7.6. Memoouueckue yKkazanus no npoeeoeHur0 pasiuiHslx y4eoOHoIX 3aHAMUIL U
camocmosamenpHou padbomaol

VYuebHas pabota mo aucuuiuiMHe du3nyeckre MeTOAbl UCCIENOBAHUS COCTOMT M3 KOHTaKTHOM
palboThl (JIEKIMHU, MPAKTUYECKUE 3aHATHUA) U CaMOCTOSTeNbHON paboTbl. COOTHOIICHHE JEKIIMOHHBIX,
CEeMMHAPCKHX, JTaOOPAaTOPHBIX U MPAKTUYECKUX 3aHATUH K OOIIEMy KOJIMYECTBY YAaCOB COOTBETCTBYET
yuebnomy muany Hanpasnenus 04.03.01 — Xumust, npoduns «IIpodguns «Heopranndeckas xumus u


http://glossary.ru/
https://dic.academic.ru/
http://ru.wikipedia.org/wiki/
http://www.prlib.ru/
http://www.prlib.ru/
https://www.crossref.org/webDeposit/
https://www.crossref.org/webDeposit/
https://www.crossref.org/webDeposit/
http://www.lib.kbsu.ru/

XUMUSL KOOPAMHAIIMOHHBIX COCAMHEHMI», «XUMHUSA OKpPYXKAloIIeH cpeabl, XUMHUYECKash SKCHepTu3a u
9KOJIOrHYecKasi 0€30MacHOCThY.

JIJis TOATrOTOBKHM K MPAKTHYECKUM 3aHITHSIM HEOOXOIUMO PAacCMOTPETh KOHTPOJIBHBIE BOMPOCHI,
py HEOOXOTUMOCTH OOpPATUTHCS K PEKOMEHIYeMOW IJIMTepaType, 3alucarh HEMOHSATHBIE MOMEHTHI B
BOIIpOCax IS YSICHEHUS UX Ha MPEACTOAIIEM 3aHSITHH.

Memoouueckue pekomenoauuu no uzyuenuto oucyunaunvt «Duzuyeckue memoovl
UCced06anuny 011 00yuarouuxcs

Henpto u3yueHuss IUCHUIUIAHBI «DU3HUYECKUE METOJbI HCCICIOBAHUS» SBISETCI OCBOCHHE
CTYJACHTAMH METOJIOJIOTUU PA3TUYHBIX (PU3NICCKUX METOJIOB UCCIICIOBAHIA XUMUYCCKUX COCTUHEHUA U
OBJIAJICHUE TMPAKTUUYECKUMH HAaBBIKAMHU HCIOJB30BaHUSI METOJIOB, JIOCTYIHBIX MIUPOKOMY KpPYT'y
WCCTIeIoBaTENe, a TakKe 3HAaKOMCTBO C PEXe MPUMEHSIOMMMUCS, HO BECbMa BaXKHBIMHU JUISI XUMUU
METO/Ia- MU TOJYYEHUSI CBEICHUM O CTPOCHHUH MOJICKYIL.

[Ipuctynas K M3y4EHHIO JUCHUIUIMHBL, O0OydYaroleMycsi HEOO0XOAMMO O3HAaKOMHUTBCS C
TEMaTUYEeCKUM IUTAHOM 3aHSITUH, CIIMCKOM PEKOMEHJI0BaHHOW y4ueOHO#l jurepaTypbl. Cienyer ysACHUTH
MOCJIEIOBATEIbHOCTD BBIMOJHEHNUS WHAWBUIYaIbHBIX Y4YE€OHBIX 3aJaHUN, 3aHECTH B CBOIO pabouyro
TEeTpalb TEMbl M CPOKH IPOBEIEHUS CEMHHApPOB, HAMHMCAHMUsS Y4eOHBIX M TBOpUeckux pabot. Ilpu
W3YYEHUU JUMCUUIUIMHBI 00ydYalolrecs: BBIMIOJIHAIOT CIEAYIONINE 3aJaHMs: U3Y4aloT PEeKOMEHI0BaHHYIO
y4eOHYI0 U Hay4yHYIO JHUTEpaTypy; MHUIIYT KOHTPOJIbHbIE PaOOThI, TOTOBAT AOKIAAbl U COOOLICHUS K
MPAKTUYECKUM 3aHATUSM; BBINOJHAIOT CAMOCTOSITENIbHBIE TBOpYECKHE pPalbOThl, Yy4acTBYIOT B
BBITIOJIHEHUH TIPAKTUUYECKUX 3aJJaHUi. YPOBEHb U TNTyOMHA YCBOCHHUS JAUCUUIUIMHBI 3aBUCST OT aKTUBHOM
U CUCTEMaTHYecKOM palbOoThl Ha JEKIUAX, HU3YYEHHsS] PEKOMEHJOBAHHOW JMTEpaTypbl, BBITIOJHEHHS
KOHTPOJIBHBIX TUCBMEHHBIX 3aJaHUI

Kypc wu3ywaercss Ha JeKknusX, CEMUHapax, MPAKTUYECKMX W TPU CAMOCTOSTENIbHOM H
MHIUBUAYaIbHON pabore oOydaromuxcs. OOyuaromuiics A1 MOJHOTO OCBOCHUS MaTepuana J0DKEeH He
MPOITyCKaTh 3aHATHUS U aKTUBHO Y4acTBOBaTh B yueOHOM mpouecce. i MakcuMalbHO#M 3PEeKTUBHOCTH
W3Y4YEeHHUS HEOOXOJMMO MOCTOSHHO BECTH KOHCHEKT JIEKIMH, 3HaTh PEKOMEH]IYeMYIO IpernojiaBaTesieM
JUTEPaTypy, MO3BOJISIONIYIO JOMOJIHUTH 3HAHUSA U JIy4Ylle MOJrOTOBUTHCS K CEMHUHAPCKUM 3aHATHSM.

B cooTrBercTBUM C y4eOHBIM IUIAaHOM Ha KaXXIyI0 TE€MY BBLIEICHO HEOOXOAMMOE KOJIUYECTBO
4acoB MPAKTUYECKUX 3aHATUH, KOTOPbIE MPOBOJSATCS B COOTBETCTBUU C BOIIPOCAMU, PEKOMEHIOBAHHBIMU
K U3YUCHHUIO IO omnpeaeneHHbIM TemaMm. O0ydaromuecs JOLKHBI PEryaspHO TOTOBUTHCS K CEMUHAPCKUM
3aHATUSIM M Y4acTBOBaTh B OOCYKIEHHH BONpocoB. I[Ipu mMOATrOTOBKE K 3aHATHSAM CIEAyeT
PYKOBOJICTBOBAThCSI KOHCIIEKTOM JIEKIIMH M PEKOMEHIOBAHHOM mnurepaTypoil. Temaruyeckuil miaH
JTUCHUIUIMHBL, Y4eOHO-METOJAMYECKHE MaTepualbl, a TaKXKe CIHCOK PEKOMEHIOBAHHOM JIMTEpaTyphI
MIPUBECHBI B paboueil mporpamme

Memoouueckue pekomenoayuu npu pabome HaA0 KOHCHEKMOM 80 6PEMA NPOBEOCHUS JIEKUUU

B mporiecce NEKIIMOHHBIX 3aHATUN 11€1€CO00Pa3HO KOHCMEKTUPOBATh ydeOHbIN matepuan. s
3TOTO HCTOJB3YIOTCS OOILIME W YTBEpIUBIIMECS B MPAKTUKE MpaBHUia, U MPHEMbl KOHCIEKTUPOBAHUS
JIEKLWM:

KoHcrnektupoBaHue JeKIMii BEAETCS B CIEMUATbHO OTBEACHHOM ISl ATOTO TETPaad, KaKIIbIi
JUCT KOTOPOH JOJKEH MMETh TOJIs, HA KOTOPBIX JIETA0TCs TOMETKU U3 PEKOMEHI0BAHHON JTUTEpaTyphl,
JOTIOTHSIIOIINE MaTepHhall MPOCITYIIaHHON JEeKIMH, a TakKKe MOJYSPKHUBAIOIINE OCOOYI0 BaKHOCTh TEX
WJIM WHBIX TEOPETUYECKUX TMOJIOKEHUH.



Lenecoobpa3Ho 3amUChIBaTh TEMY U IUIaH JIEKLUH, PEKOMEHIYEMYIO JINTEPATypy K TeMme. 3amucu
pa3nesioB JIEKUMH JOJDKHBI HMMETh 3aroJIOBKH, IIOJ3arojIOBKH, KpacHble CTpokW. Jlyig BblaeneHUS
pa3aesioB, BBIBOJIOB, OIPEIECIICHUN, OCHOBHBIX MJIEH MOYKHO HCIIOJIb30BAaTh IBETHBIE KapaHAalld U
(dhomacrepsl.

Haszpannnie B JICKOMU CCBUIKM Ha INCPBOUCTOYHUKH HAAO IMOMETHUTHL Ha IMOJIAX, YTOOBI npu
CaMOCTOSATEIILHOM pa60Te HaWTH ¥ BIIMCaTh UX. B KOHCIEKTE JOCJIOBHO 3aIlMCBIBAIOTCA OIPCACIICHHUA
MOHATHH, KaTeropuil 1 3akoHOB. OcCTajabHOE JOHKHO ObITh 3aIIMCAHO CBOMMHU CJIOBAMHU.

KaxnoMmy cryneHTy HEOOXOAMMO BbIpaOOTaTh M UCIOJIB30BATh JOIMYCTUMBIE COKpAIICHUS
HanOoJIee pacpPOCTPAHECHHBIX TEPMUHOB H ITOHSATH.

Memoouueckue pekomenoayuu no nOO20MOEKe K NPAKMUYECKUM 3AHAMUAM

[TpakTdeckne (CeMUHApPCKHE) 3aHATHS — COCTaBHAs YacTh y4eOHOTrO Ipollecca, TpyHIoBas
dbopMa 3aHATHH TIpU aAKTUBHOM YYaCTUU CTYACHTOB. [IpakTHueckue 3aHATHS CHOCOOCTBYIOT
YIIIyOJIEHHOMY U3YYEHHIO HanOoJiee CII0KHBIX IMpo0IeM HAyKH U CITy)KaT OCHOBHOM (opMoii moiBeaeHus
WUTOTOB CaMOCTOSITEILHOM paboThl 0Oydaronuxcs. [{enpio mpakTHYeCKuX 3aHATUN SBIISETCS yriayOaeHue
M 3aKpeIUICHHE TEOPETUYCCKMX 3HAHWH, TOJYICHHBIX OOYyJarOIIMMHCS Ha JICKIUSAX W B IpoIliecce
CaMOCTOSITEILHOTO HW3y4YeHHs y4eOHOro wmarepwaia, a, CJeloBaTelnbHO, (OPMHUPOBAHHWE Y HHUX
OTIpEJICIICHHBIX YMEHUH M HABBIKOB.

B Xone MmoAroToBKM K CEMHUHAPCKOMY 3aHATHIO HEOOXOJIUMO MPOYUTATh KOHCIEKT JICKIUH,
W3YYHTHh OCHOBHYIO JTUTEPATYPY, 03HAKOMHUTKCS C JIOTIOJHUTEILHOM JINTEPATypO, BHITIOTHUTH BBIJAHHBIC
npernojaBaTesieM MpakThuueckue 3amaHus. [lpy 3TOM ydecThb peKOMEHAALMU TNpenojaBareis Hu
TpeOoBaHuUs MporpaMMebl. JlopabaTbiBaTh CBOM KOHCHEKT JIEKIMH, JIeasi B HEM COOTBETCTBYIOIIME 3aHCH
U3 JTUTEPATYPBHI.

XKenarenbHO TpH MOATOTOBKE K MPAKTUYECKUM 3aHATHSAM M0 TUCIUILUIMHE OJHOBPEMEHHO
HCIO0JIb30BAaTh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOIIUX 3a/IaHHBIE BOIIPOCHI.

Ha npakrtuueckux 3aHsaTusx oOyyaromipecss ydaTcss I'pPaMOTHO H3JaraTh MpoOJIeMbl, CBOOOIHO
BBICKa3bIBaTh CBOM MBICIM U CYXKJICHUSA, PAcCMaTpPUBAIOT CUTYyallud, CIOCOOCTBYIOIIME Pa3BUTHUIO
npodeccuoHabHOM KoMIleTeHTHOcTU. CleyeT MMEeTh B BHJY, YTO MOJrOTOBKAa K IPAKTHUYECKOMY
3aHSTHUIO 3aBUCUT OT (DOPMBI, MECTa MPOBEACHUS CEMUHAapa, KOHKPETHBIX 3aJaHUil U MOpy4YeHHH. DTO
MOXeET OBITh HallMCaHUE JOKIaaa, 3cce, pedepara (C MOCISTYIOIMHUM UX 00CYKICHUEM ), KOJUIOKBHYM.

Memoouueckue pekomeHOayUU RO OPZAHUZAUUU CAMOCHOAMENbHOU PAOOmM bl

CamocrostenbHas paboTa OOydaroUMXcs - CHOCOO0  aKTUBHOIO,  LIEJEHAIPAaBICHHOTO
IPUOOPETEHUS CTYJICHTOM HOBBIX JJIsl HErO 3HAaHUN M yMEHUH 0e3 HeNmOoCPeJCTBEHHOrO y4acThs B 3TOM
nporecca mnpenogasareneid. [loBbllleHHE pOJIM  CaMOCTOATENbHOM paboThl oOydaromuxcs mpu
IIPOBEICHUY PA3IMUHBIX BUJOB YUEOHBIX 3aHATUN MpeAIoIaraer:

—  ONTUMH3ALMIO METOJOB OOYy4eHHs, BHEJpEHHE B YUeOHbII Mpolecc HOBBIX TEXHOJOTHM
oOy4yeHHs, TMOBBIIAIOIINX MPOU3BOJUTEIBHOCTh TpYyJa IpernojaBaress, aKTHUBHOE HCIOJIb30BaHUE
MH(GOPMAIIMOHHBIX TEXHOJOTHUH, MO3BOJIAIOUINX 00yJaroueMycsi B y10OHO€E /JIsl HETO BpeMsl OCBauBaTh
y4eOHBI MaTepua;

— IHUPOKOC BHCAPCHUC KOMIIBIOTCPU3UPOBAHHOTO TCCTUPOBAHUS

- COBCPHICHCTBOBAHUC MCTOANKU IMPOBCACHUSA IMPAKTUK U HaquO-HCCHCHOBaTCHBCKOﬁ pa6OTLI
o6yqalom1/1xc;1, IMOCKOJIBKY HWMCHHO 3TH BHIbI yqe6H01"4 pa60TBI B TCPBYIO 0OYCPCAb TOTOBAT
O6yLIaIOH_II/IXCH K CaMOCTOATCIIBHOMY BBITNIOJIHCHUIO HpO(I)eCCI/IOHaJ'ILHLIX 3aaaq,



—  MOJIEPHM3ALIMI0 CHCTEMbl KYpPCOBOIO M JHUIUIOMHOIO IPOEKTHUPOBAHUS, KOTOpas IOJDKHA
MOBBILIATH POJIb CTYAEHTA B IOA00PE MaTepuasa, IOUCKE IyTel pelieHus 3aaay.

CamocrostenpHas paboTa MPUBOJUT CTYACHTA K IMOJYYEHUIO HOBOTO 3HAHUS, YHOPSIAOUYCHUIO U
YIIYONCHUIO UMEIOIIUXCS 3HaHWH, (POPMUPOBAHHMIO y HEro NMpO(ecCHOHATBHBIX HABBIKOB M YMECHHU.
CamocrosiTenpHas paboTa BBITIOTHSET PsIT (DYHKIHI:

—  pa3BUBAIOLIYIO;

—  nH(pOPMAIMOHHO-00YyYaoNIyI0;

—  OpPHUEHTHUPYIOIILYIO U CTUMYJIUPYIOLIYIO;

—  BOCIIMTBIBAIOIIYIO,
—  HCCICAOBATCIIBCKYIO.

B paMkax Kypca BBITIOJTHSIOTCS CIIAYIOIINE BUIBI CAMOCTOSTEIBHON paboThI:
1. TlpopaboTtka yueGHOro Marepuaa (o KOHCIEeKTaM, yueOHO! U HaydHOU JUTepaType);

2. BelnonHeHue pasHOYPOBHEBBIX 3a/1a4 U 33/1aHUN;
3. Pabota c Tectamu 1 BOIpocamu JjIsl CAMOIIPOBEPKHU;
4. BelnoaHEeHNE UTOTOBOW KOHTPOJIHHOM PaOOTHI.

CryneHTaM peKOMEHIyeTCsl C CaMOro Haudaja OCBOEHMsI Kypca paboTaTh C JUTEpaTypoul u
npeajgaraéMbIiMi 33JaHUsIMH B (OopMe MOATOTOBKM K OUYEpEeTHOMY ayauTOpHOMY 3aHATuiO. [Ipu sToM
aKTyallu3UpYyIOTCS HMMEIOIIMECs 3HAHMS, a Takxke co3fgaercs 0aza Juis YCBOGHHS HOBOTO Marepuala,
BO3ZHUKAIOT BOIIPOCHI, OTBETHI HA KOTOPHIE CTYAECHT MOJy4aeT B ayAUTOPHH.

Heo6xo1umMo 0TMETUTH, UTO HEKOTOPBIE 3aJaHHs 111 CAMOCTOSITENIBHOIM pabOThI O KypCy UMEIOT
onpezeneHHyo cnenuduky. Ilpu ocBoeHHH Kypca CTYIEHT MOKET MOJIb30BaThCsi OMOMMOTEKOW BYy3a,
KOTOpasi B IOJIHOM Mepe obecredyeHa COOTBETCTBYIOIEH JUTEpaTypoidl. 3HAUUTEIbHYIO IMOMOIIL B
MOATOTOBKE K OYEPEIHOMY 3aHSITHIO MOKET OKa3aTh MMEIOLIUICS B yueOHO-METOJHMUECKOM KOMILIEKCE
KpaTKui KOHCIEKT Jiekuuid. OH e MOJKET HCIOJIb30BAaThCAd U JUISl 3aKpEIUICHHUS IMOJIY4YEHHOTO B
aynmutopun Matepuaina. CamocrosiTenbHas paboTa CTYAEHTOB MPEIyCMOTpPEHAa Y4eOHBIM IUIAHOM H
BBITIOJIHSETCS. B 0053aTENbHOM TOPSAAKE. 3aJaHUs MPEATIONKEHBI M0 KAXKJIOW HM3ydaeMOl TeMe U MOTYT
TOTOBUTHCS WHAMBUAYyAIbHO WM B rpymme. [lo HeoOXOauMOCTH CTYyIEeHT MOXKeT oOpamiaTbhes 3a
KOHCyJbTAallie K TMpernojaBaTenio. BpiMonHeHWe 3aJaHuil  KOHTPOJHMPYETCS U OLCHUBAeTCA
MIPEroIaBaTEeNIeM.

JIns ycnemrHoro caMOCTOSITENIBHOIO M3Y4YEHHMs Marepuana CEroJHs MCHOJIBb3YIOTCS pa3IMYHbIe
cpencTBa oOydeHUs, Cped KOTOPBIX 0C000€ MECTO 3aHMMAIOT MH(OPMAIMOHHBIE TEXHOJOTHU PAa3HOTO
YPOBHS M HAMPABICHHOCTH: IEKTPOHHBIE YUSOHUKHU U KYPChI JIEKIIUN, 0a3bl TECTOBBIX 3aJaHUN U 3a/1a4.
DNEeKTPOHHBIN y4eOHUK MpeACTaBlIseT cOO0W MPOrpaMMHOE CPEACTBO, MO3BOJIAIONIEE MPEICTABUTE IS
W3YYEeHUS TEOPETHYECKH MaTepuaj, OpraHH30BaTh arpoOHMpOBAaHUE, TPEHAX M CaAMOCTOSTEIBbHYIO
TBOpPUECKYI0 pPabOTy, MOMOramwliee CTyJeHTaM | TMPEenoJaBaTeNi0 OLEHUTh YPOBEHb 3HAHWHA B
OTIpe/ICIEHHOW TeMaTHKe, a Takke cojepxkaimiee HEOOXOJAUMYIO CIpPaBOYHYIO HHGOPMAIIUIO.
DNEeKTPOHHBIM Y4eOHHMK MOXKET HMHTETPUpPOBATh B ceOE BO3MOKHOCTH PA3IUYHBIX TEIarorH4ecKUX
MPOrPaMMHBIX CPEACTB: OOYYAIOIIUX MPOTpaMM, CIPaBOYHHKOB, Y4eOHBIX 0a3 MaHHBIX, TPEHAXEPOB,
KOHTPOJHMPYIOIIUX MIPOTPaAMM.



Jisi  yCHemHOW OpraHu3allid  CaMOCTOATENBbHOM paboThl BCe AaKTHBHEE NPUMEHSIOTCS
pa3HooOpa3Hble 00pa3oBaTeNbHbIE PEeCypchl B ceTd MHTEpHET: CHCTeMbl TECTUPOBAHHS MO Pa3JIMYHBIM
o0nacTsiM, BUPTyaJibHbIE JIEKIIUH, JJA00OPATOPUH, IIPU ITOM TOJIH30BATENIO JOCTATOYHO UMETh KOMITBIOTED
U MOJIKIIF0UeHue K IHTepHeTY Ui TOT0, 4TOOBI CBSI3aThCA C MPEMOAABATENIEM, PEIIaTh BEIYUCIUTEIHHBIC
3aJlauM ¥ [oJiyyaTh 3HaHMs. VMcnonp30BaHue ceTeil yCuauBaeT pojib CaMOCTOSATENbHOM paboThl CTyAEHTA
Y NIO3BOJIIET KapAUHAJIbHBIM 00pa30M U3MEHUTh METOJUKY IIPENOJaBaHusI.

CTyzneHT MOKET IoJIydyaTh BCE 3a/laHusl U METOJMYECKHE yKa3aHHs 4epe3 CEepBEep, UTO JAET eMy
BO3MOXHOCTb NPUBECTU B COOTBETCTBUE JIMUHBIE BO3MOXKHOCTH C HEOOXOAMMBIMHU JJISl BBIIIOJIHEHUS
pabot Tpynmo3arpatamu. CTYIEHT MMEET BO3MOXHOCTH BBITIONHATH Pa0OTy J0Ma WU B ayJUTOPHU.
Bonbioe BocnuTaTenbHOE M 00pa30BaTENbHOE 3HAUEHUE B CAMOCTOSITEILHOM Y4eOHOM TpyJie CTYAEeHTa
UMeeT CaMOKOHTPOoJIb. CaMOKOHTPOJIb BO30YXKJaeT U IMOAJEPKMBAET BHUMAHHE U MHTEPEC, MOBBIIIAET
aKTUBHOCTb MaMSTH W MBILIUICHUS, TO3BOJISET CTYAEHTY CBOEBPEMEHHO OOHApYXHUThb M YCTPAaHUTh
JIOTIYILIEHHbIE OIINOKU U HEOCTATKH, OOBEKTUBHO OMNpPENEIUTh YPOBEHb CBOMX 3HAHMI, MPAaKTUYECKUX
ymeHuil. CaMoe JOCTYMHOE M TMPOCTOE CPEICTBO CAMOKOHTPOJISI C MPUMEHEHHEM HH(POPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJOTHUH - 3TO PsiJl TECTOB «Oon-line», KOTOpbIE MO3BOJIAIOT B PEKUME PEATHHOTO
BpEMEHHU OTPEIENIUTh CBOW YpOBEHb BJaJ€HUS MPEIMETHBIM MaTepHalOM, BBISIBUTH CBOM OIIMOKH U
MOJIyYUTh PEKOMEHJIAIIUH 110 CaMOCOBEPILIEHCTBOBAHHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoii

Bcro nuTepaTypy MOKHO pa3/ieuTh HAa YUeOHUKU U ydeOHbIe MOCOOUS, OpUTHHAIbHBIE HAayYHbIE
MOHOTrpaHUuecKue HMCTOYHHKH, HaydHble NyOJIMKAallMM B Mepuoaudeckod mneyatH. M3 HUX MOXKHO
BBIZICIUTh  JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), JOTOJHUTEIbHYI0O W JUTEparypy A
yIayOJI€HHOTO U3YYeHUs JUCIUILTUHBI.

W3ydyeHne AUCUUIUIMHBI CleyeT HayMHATh C Y4eOHUKa, MOCKOJbKY YYEOHMK — 3TO KHHUTa, B
KOTOPOi1 M3J10KEHbl OCHOBBI HAYYHBIX 3HAHUII 10 ONpeeIeHHOMY IIPEIMETY B COOTBETCTBUHU C LENSIMHU U
3a/layaMy 00y4eHHUsI, yCTaHOBJICHHBIMU MPOTPAMMO.

[Ipu pabore ¢ nuTeparypoil HEOOXOAUMO YUUTHIBAThH, YTO UMEIOTCSI Pa3IMYHbIC BUAbI YTECHUS, U
KKl U3 HUX UCIIOJIB3YETCS Ha ONPEEICHHBIX ATalax OCBOCHUS MaTepHara.

lIpeosapumenvHoe uTeHre HANPABICHO Ha BBHISBICHHE B TEKCTE HE3HAKOMBIX TEPMHHOB U IOUCK
WX 3HAUYEHHUS B CIPABOYHOM uTeparype. B uacTHOCTH, Mpy YTEHUH yKa3aHHOU JIUTEpaTypbl HEOOXO0AUMO
noApoOHeH M 00pa3oM aHATM3UPOBATH MOHATHSL.

Cke603HO€e umenue TIpeANoNaraeT NpouYTeHne MaTepuana OT Havaja 70 KoHia. CKBO3HOE YTeHHe
JUTEpaTyphl U3 MPUBEACHHOTO CIHUCKA JaeT BO3MOXHOCTb CTYACHTY C(HOPMHpPOBATH CBOJ OCHOBHBIX
MOHATHH U3 U3y4aeMoin 001acTu ¥ CBOOOIHO BIAIETh UMH.

Buvibopounoe — Ha000OPOT, UMEET LIEIBIO MOUCK U OTOOp Marepuana. B pamkax maHHOro Kypca
BBIOOPOYHOE UTEHHE, KaK crmoco0 OCBOEHHUS COAEpKAHMSI Kypca, JIOJDKHO HCIOJBb30BaThCA MpU
MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSM 110 COOTBETCTBYIOIIUM pa3zieiaMm.

Ananumuueckoe umenue — 3TO KPUTUYECKUH pa3bop TekcTa C TOCIEAYIOUIMM  €ro
KOHCreKkTHpoBanueM. OCBOGHHME yKa3aHHBIX MOHATHH Oyner Hambosee 3((GEeKTUBHBIM B TOM Ciyyae,
€CIIU MPH YTEHUHU TEKCTOB CTYAEHT OyJeT 3a/aBaTh K 9TMM TEKCTaM BOINPOCHL. YacTh U3 3TUX BONPOCOB
cpopmynmupoBana B ®OC B mnepeune BompocoB g coOecenoBaHus. llepeueHb 3THX BONPOCOB
OTpaHHUYEH, [I0ATOMY BayKHO HE TOJIBKO COJEP’KaHNE BOIIPOCOB, HO CaM IIPUHIIMII OCBOECHHUS JIUTEPATYPHI C
IIOMOIIBIO BOIIPOCOB K TEKCTAM.

Lenbto usyuaroweco uTeHUs sBIsSETCS TIIyOOKOe M BCECTOPOHHEE IMOHUMaHUE Yy4yeOHOM
uHpopmanmu. EcTh HECKOJIBKO PUEMOB U3yJaOLEro YTeHUS:



1. Urenne mo anroputMy mpeimosiaraer pa3oueHue mHpopmanuu Ha OJIOKH: Ha3BaHUE; aBTOD;
WUCTOYHUK, OCHOBHAs Hes TeKCTa; (aKTUYCCKHI MaTepuall; aHaIW3 TEKCTa IYyTEeM COIOCTABJICHUS
HMMEIOIINXCS TOYEK 3PEHHUS [0 pacCMaTpUBAEMbIM BOIIPOCaM; HOBU3HA.

2. Tlpuem MOCTaHOBKHU BOMPOCOB K TEKCTY UMEET CICAYIOIIUM aJITOPUTM:

- MEJICHHO MPOYUTATh TEKCT, CTAPASICh MIOHATH CMBICII H3JI0KEHHOTO;

- BBIJICIIUTH KIIFOUEBBIE CIIOBA B TEKCTE;

- MOCTapaThCsl MOHATH OCHOBHBIC UICH, TIOJITEKCT U OO 3aMbICEIT aBTOPA.

3. IlpueM Te3upoBaHMs 3aKIOYAaeTCs B (POPMYIMPOBAHUU TE3UCOB B BHUJE IOJIOKEHUH,
YTBEPKACHHM, BBIBOJIOB.

K sTomMy MOHO 100aBUTH U MHBIE IPUEMBI: TIpUEM pedeprUpOBaHUs, IPUEM KOMMEHTUPOBAHUSI.

BaxxHo#l cocraBismomielt 1000ro COJUIHOIO HAYYHOTO M3JaHMS SBIISETCS CIUCOK JIMTEPATYpPHI,
Ha KOTOPYIO CChIIaeTcsi aBTOp. IIpM BO3HMKHOBEHWM HHTEpeca K KaKOW-TO OOCYKIaeMOll B TEKCTe
npo0ieMe Bcerjaa ecTb BO3MOKHOCTh OOpaTHThCSI K CHHCKY OTHOCSIIEWcS K Hel nureparypbl. B aTom
ciydae Besl mpoOiemMa Kak Obl pa30MBAETCs Ha COCTABISAIONIME YaCTH, KaXKaas M3 KOTOPBIX MOXKET
U3y4aTbCs OTAEIBHO OT Apyrux. Ilpu 3ToM Ba’kHO HE TEPSITh U3 BUJa OOIIMI KOHTEKCT U HE IOTPYKaTbCs
Ype3MepHO B JIeTaJId, IOTOMY 4YTO TaKUM 00pa30M MO>KHO HE YBUAETh IJIaBHOTO.

[ToaroroBka K 3K3aMeHyY JOJKHA MPOBOAUTHCSA HA OCHOBE JIEKIIMOHHOIO MaTepualia, Marepuana
MPAKTUYECKUX 3aHATUH ¢ 00s13aTEIbHBIM OOpallleHueM K OCHOBHBIM yYEOHUKaM IO Kypcy. ITO MO3BOJIUT
UCKJTIOYUTH OIIMOKHM B MOHUMaHUK MaTepHralia, OOJIerdYuT ero OCMbICIEHHUE, IPOKOMMEHTUPYET MaTepual
MHOTOYHCIIEHHBIMU IIPUMEPAMH.

Memoouueckue pekomenoayuu 0711 ROO20MOGKU K IKIAMEHY:

DOk3amMeH B V-M cemecTpe sBisercss (OPMOKM HMTOTOBOTO KOHTPOJISI 3HAHMM W yMEHHM
oOyuaronuxcs 1o JaHHOM IUCHUIUIMHE, TOJYyYSHHBIX Ha JICKIUAX, IPAKTHUYECKUX 3aHATUSAX U B MPOLIecce
camMoCTOSITENIbHOM  paboThl. OCHOBOM Al ONpeAeNeHUs] OLIEHKH CIY)KUT YpPOBEHb YCBOCHUS
oOyyarouuMucsl Marepuaia, MpeAyCMOTPEHHOrOo JaHHOW pabouelr mnporpammoir K sx3ameny
JIOTYCKAIOTCSl CTYACHTHI, HaOpaBmwue 36 u Oojee OaIJIOB MO MTOraM TEKYIIErO U MPOMEKYTOYHOTO
KoHTpoJs. Ha sk3amene ctyaeHT MmoxeT Ha0path oT 15 1o 30 Ganios.

B nepuoa moaroToBku K SK3aMeHy o0ydaromiuecs BHOBb 00palaTcs K yaeOHO-METOUIECKOMY
MaTepuany U 3aKpervIsSioT IPOMEKYTOUHbIe 3HAHMUS.

[ToaroroBka o6ydaromierocs K Sk3aMeHy BKIIOYaeT TPH dTara:

— caMmocTosTeNnbHas paboTa B TEUEHUE CEMECTPA;

—  HENOCPCACTBCHHAA MMOATOTOBKA B IHH, IPCAMICCTBYIOIINE 3K3aMCHY 110 TCMaM KYypCa,
— TOATOTOBKAa K OTBCTY HAa 5K3aMCHAIITMOHHLIC BOIIPOCHI.

[Ipu moaroToBKe K 9K3aMeHy 0OydaromMUMCes esIeco00pa3HO MCHOJb30BaTh MaTepHaibl JIEKINH,
y4eOHO-METO/IMYEeCKUE KOMIUIEKChI, HOPMATHBHBIE JOKYMEHTBI, OCHOBHYIO M JOHOJHHUTEIbHYIO
JUTEPATYpYy.

Ha sk3ameH BeIHOCHTCS MaTepHai B o0beMe, MPeayCMOTPEHHOM pabodel mporpaMMoil ydeOHoM
JMCLUIUIMHBL 32 ceMeCTp. DK3aMeH MPOBOJUTCS B MUCbMEHHOM / yCTHOM (opMe.



[Ipn mpoBeneHWM »SK3aMEeHA B THCHBMEHHOW (yCTHOW) dopme, BeIylmIUi MpenoaBaTeb
COCTaBJISIET SK3aMEHAI[MOHHBIE OMIIETHI, KOTOPBIE BKIIOUAIOT B CE0s: TECTOBBIC 33/1aHUS; TEOPETUUCCKUE
3aJaHus; 33024 Wik cuTyanud. opMyIHpoOBKa TEOPETHUECKUX 3aaHUSI COBMANACT ¢ POPMYIUPOBKOM
NepevyHs HK3aMEHAIIMOHHBIX BOMPOCOB, JOBEACHHBIX JIO CBEJCHUSA OOYyYalOMIMXCS HaKaHyHE
sK3aMeHaMOHHOH ceccun. CozepikaHue BOIPOCOB OJHOTO OMiIeTa OTHOCHTCS K Pa3iIMYHBIM paszieam
MIPOTPaMMEI C TEM, YTOOBI O0Jiee MMOJTHO OXBATHTh MaTepHuai yueOHOH IUCIUILIHHEIL.

B aymutopum, rie mpoBOOUTCS YCTHBIA 9K3aMEH, JIOJDKHO OJHOBPEMEHHO HAaXOJUTHCS HE Oolee
IIECTH CTYJICHTOB Ha OJJHOTO MPENoAaBaTelss, IPUHUMAIOIIETo 3k3aMeH. Ha moAroToBKy oTBeTa Ha OHieT
Ha ’K3aMeHe 0TBOIUTCS 40 MUHYT.

[pu mpoBeieHM MMCBMEHHOTO SK3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pe3ynbrar ycTHOrO (MMMCbMEHHOT0) 3K3aMEHa BEIPKAETCSl OLICHKAMM:

Ouenxa «omauunon—om 91 oo 100 6ann06 — Teo0peTHIECKOE CONIEPIKAHNE Kypca OCBOESHO TOJTHOCTHIO, 0e3
pOOENIOB, HEOOXOAMMBIE IPAKTUUECKUE HABBIKK Pa00OThI C OCBOEHHBIM MatepuasioM copMrpoBaHbl. Bee
TPEITYCMOTPEHHBIE IPOTrpaMMOi 00ydeHHs yaeOHbIE 3a/1aHMsI BBITTOJIHEHB], KaYeCTBO MX BHITIOJHEHHS OIICHEHO
YHCIIOM OITOB, ONTM3KMM K MakcUMalibHOMY. Ha 9K3ameHe cTyIeHT IeMOHCTpUPYET ITyOOKUE 3HAHHS
TPEITYCMOTPEHHOTO TIPOTPaMMOi MaTepraa, yMeeT YeTKO, JJAKOHWYHO U JIOTUYECKH MOCIIeIOBATETHHO OTBEYaTh Ha
TIOCTaBJICHHBIE BOIPOCEHL.

Ouenka «xopouio» —om 81 0o 90 6annoe — TeopeTdeckoe cosiepkaHne Kypca OCBOSHO, HEOOXOTUMBIE
MPAKTHYIECKUE HABBIKK pabOThI ChOPMUPOBAHBI, BBITIOJTHEHHBIE YIEOHBIE 3a/1aHMsI COJICpKaT HE3HAYMTEITHHBIC
ormoky. Ha sx3ameHe CTyieHT TeMOHCTPUPYET TBEPIOE 3HAHSI OCHOBHOTO (IIPOTPaMMHOT0) Mareprasa, yMeeT
YeTKO, TPAMOTHO, 03 CYIIIECTBEHHBIX HETOYHOCTEH OTBEUYATh Ha MOCTABJIEHHBIE BOTIPOCHL.

Ouenka «yooenemeopumenvnoy — om 61 0o 80 d6annoe — TeopeTUvecKkoe CoAEpKaHUE Kypca
OCBOCHO HE€ IMOJIHOCTHIO, HEOOXOJMMBbIE MPAKTUYECKHE HAaBBIKM paboThl cHOpMHpPOBAHBI YACTUYHO,
BBITIOJIHEHHbIE y4ueOHbIe 3aJaHus cojepxar rpyoble ommOku. Ha sk3ameHe CTyAeHT AEMOHCTpUPYET
3HaHME TOJHKO OCHOBHOIO MaTepuana, OTBETHl COJepXaT HETOYHOCTH, CJIab0 apryMEHTHUPOBAaHBI,
HapyIIeHa MMOCJIeI0BaTeIbHOCTh U3JI0KEHUS MaTepuaia

Ouenka «neyoosiemeopumenvno» — om 36 00 60 d6annoe — TeOPETUUECKOE COAEpKaHUE Kypca
HE OCBOEHO, HEOOXOIUMbIEC MPAKTHUYECKUE HABBIKM pabOThl HE C(HOPMUPOBAHBI, BHIMIOJIHEHHbBIE YueOHbIC
3aJlaHus coJiepKaT rpyOble OMMOKH, TOTOJHUTENbHAS CaMOCTOATeIbHas paboTa HaJl MaTepualoM Kypca
HE MPUBEJET K CYIIECTBEHHOMY IMOBBIIICHUIO KauecTBa BBIMOJHEHHUS yueOHBIX 3anaHuil. Ha sk3amene
CTYICHT JAEMOHCTPUPYET HE3HAHHWE 3HAUMUTEIbHOW YacTH MPOTPAMMHOIO MaTepuana, CyIIECTBEHHBIC
OIIMOKKM B OTBETaX Ha BOIMPOCH], HEYMEHHE OPHEHTHPOBAThCS B Marepuaye, HE3HaHHWE OCHOBHBIX
MOHATHH TUCITUTLIAHBI

8. MarepuajibHO-TeXHUYECKOe oOecneyeHune JUCHUNIUHbI

1.1 TpeOoBaHus K MaTepUATbHO-TEXHUYECKOMY 00ecnedeHUI0

Jns  peanuzanuu  paboyeil NporpaMMbl JAUCHUIUIMHBI HMMEIOTCS CHELMalbHble TOMEIEHUS s
NPOBEACHUS 3aHATUH JIEKHMOHHOTO ¥ CEMHHApCKOIO THIA, TPYININOBBIX W HHIUBUAYAJIbHBIX
KOHCYJbTAllMM, TEKYIIEro KOHTPOJII M IPOMEXYTOYHOM aTTecTalMd, a TaKKe IOMEUICHHUs s
CaMOCTOSITEJIbHOW pPabOThl M TOMELICHUs M XpaHEHHs W NPOPHUIAKTHUYECKOTO OOCITyKUBAHUS
oOopynoBanus. CreuuanbHble TOMEIICHUS YKOMIUIEKTOBAHBI —CIHEIMAIM3UPOBAHHON MeOenbio U
TEXHUUYECKUMH CpeJCTBa OOYyYeHUs, CIyXKallUMH JUIsl TpeicTaBieHus HH(opMaimu OoJbIIoN
ayJMTOPHUU.



Jnsi mpoBeneHUs 3aHATHH JIEKIIMOHHOTO THUIIA MMEIOTCS JEMOHCTpPAIMOHHOE 000pyIOBaHHE H
yueOHo-Harmsaaapie nocobus. [lo mucnummmae «®Pusnyeckas XUMHS» HMEIOTCA MPE3CHTAMH  T10
OTJENBHBIM TEMaM Kypca, MO3BOJIsIomue Hanbosee 3P(HEKTUBHO OCBOUTH NPEACTABICHHBIA y4eOHBIH
Marepuail.

[Tpu mpoBeaeHNY 3aHATHH JIEKITUOHHOTO/ CEMHHAPCKOTO THITA 3aHATHH UCTIOIb3YIOTCS:
JUUEH3UOHHOE NPOZPAMMHOE 0DecneyeHue:
- IIpoxyxTer Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enterprise)
noamucka (Open Value Subscription);
AnTuBUpycHOe nporpammuoe odecnieuenue Kaspersky Endpoint Security Crannaptabiii Russian
Edition;

C80000HO PACHPOCMPAHSACMbLE NPOSDAMMDBL:

— Academic MarthCAD License - maTemaTH4yecKkoe MpOrpaMMHOE oOOecredeHue, KOTOpoe
MMO3BOJISET BHITIOJIHSTH, AHAIM3UPOBATh BAXKHEUIIINE WHKEHEPHBIE pacyeThl U OOMEHUBATHCS UMU;

—  WinZip ans Windows - mporpaMm JJisi CKaThsl U pacliakoBKH (aiiyios;

— Adobe Reader st Windows — nmporpamma st urenusi PDF ¢aiinos;

— Far Manager - KOHCONBHBIN (halIOBBIM MEHEKEP IJIA ONMEpalMOHHBIX CHCTEM CEMEWCTBa
Microsoft Windows.

IIpn ocymecTBieHun 00pa3oBaTEIbLHOIO Ipolecca CTYAEHTaMH U IpernojaBaTelieM
WCTIONB3YIOTCSA  ClIeNytonue HMHPOPMAIMOHHO crpaBouHble cucteMbl: DBbC  «Ailludpoykcey», IbC
«Koncynbrant crynenray, CIIC «Koncynprant mimocy, CIIC «"apanTy.

8.2 OcoGeHHocTH peanu3anuv AUCUMILIMHBI JJIS MHBAJIHMIAOB W JHMI € OrPaHUYEHHBIMH
BO3MOKHOCTSIMH 3710POBbSI

JIsl CTYIEHTOB € OTpaHUYCHHBIMH BO3MOXKHOCTSMH 370POBBSI CO3/IaHBI CIICIHMAIBHBIC YCIOBUS
JUIsl  ToJiydeHHs oOpa3oBaHMs. B 1ensx JAOCTYMHOCTH TOJY4YEHHUs BBICIIET0 OOpa3oBaHUSA IO
00pa3zoBaTeIbHBIM IIPOrpaMMaM HHBAJTUAAMH U JIMIIAMH C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3JI0POBbBS
YHUBEPCUTETOM 00€CIIeUNBACTCS:

1. AnpTepHaTUBHAS BepcHsl O(PUIMAIIBHOTO caiiTa B ceTH «IHTepHET» ISl CIIa00BUISIIINX;

2. JInst UHBANMUIOB C HAPYLIEHUSMU 3peHHs (C1a00BUASIINE, CICIIBIC)

- TPUCYTCTBHE AaCCUCTEHTa, OKa3bIBAIOLIET0 OO0yYaromeMycss HEOOXOAUMYI TOMOIIb,
nyOIupoBaHUE BCIyX CIPABOYHON MH(OPMALIUU O PACTIMCAHUU y4EOHBIX 3aHSATUI; HAIUYUE CPENICTB I
YCUJICHUS] OCTATOYHOTO 3peHMsl, OpailieBCKOM KOMIBIOTEPHON TEXHUKH, BUACOYBEIUUHUTENEH, TPOrpaMm
HEBU3YAJILHOTO JIOCTYNa K HHPOPMAIINH, POTPaMM-CHHTE3aTOPOB PeUYH U APYTUX TEXHUUYECKUX CPEJICTB
npuema-nepenadn yueOHo nHpopMaIu B JOCTYIMHBIX (popMax AJisi CTYJCHTOB ¢ HAPYIICHUSMU 3pEHHUS;

- 3aJIaHUA 71 BBIIIOJTHEHUS Ha 3K3aMeHE 3aUYHNThLIBAIOTCS ACCHCTEHTOM;

- MICbMEHHBIE 33/1aHUs BBITIOJMHSIIOTCS Ha OyMare, HATUKTOBBIBAIOTCS ACCUCTEHTY 00 yJaromnmMcs;

3.ln8 WHBaMMAOB M JUI C OTPAaHUYCHHBIMH BO3MOYKHOCTSMHU 3/I0POBbSl TIO0  CIYXYy
(cmabocaplmanmue, TIyxue):

- Ha 3a4ere/sK3aMEHEe TPUCYTCTBYET AaCCHUCTEHT, OKA3bIBAIOIIMHA CTYJIEHTY HE0OXO0IUMYIO
TEXHUYECKYIO MOMOIIb ¢ YI€TOM MHIUBUIYAIbHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHsITh pabouee MECTO,
MepeIBUTaThCs, MPOUYUTATh U 0(OPMUTH 3aJ]aHKEe, B TOM YHCIIE 3aMUCHIBAs MO TUKTOBKY);

- 3a4€T/9K3aMeH MPOBOIUTCS B MUCBMEHHOU (opme;



4. JIns MHBANIMJIOB U JIMIl C OIPaHUYEHHBIMU BO3MOKHOCTSIMM 370POBbsI, UMEIOIINX HapyLLIECHUs
OTIOPHO-JBUTaTEeNIFHOTO ammapaTa, CO3/1aHbl MaTepHaTbHO-TEXHUYECKUE YCIOBUs OOecreunBaronme
BO3MOKHOCTh OECHPENATCTBEHHOTO JOCTYyNa 00YyYaloNIMXCsi B y4eOHbIE MOMEIEHUs, 0OBEKTY MUTaHUS,
TyaJIeTHbIe W JpYyrue IMOMENICHHs YHHBEPCHTETa, a TakkKe MpeObIBaHMS B YKa3aHHBIX IMMOMEIICHUAX
(HaymM4Ke pacIIMPEHHbIX IBEPHBIX IPOEMOB, IOPYYHEN U IPYTUX IPUCIIOCOOIEHUN).

- MMMCbMEHHBIE 3a/IaHUS BBIIIOJIHAIOTCS Ha KOMIIBIOTEPE CO CIENUAIN3UPOBAHHBIM IPOTrPAMMHBIM
o0ecrieyeHreM WM HaTUKTOBBIBAIOTCS ACCHCTEHTY,

- 10 JKEJIAHUIO CTYJICHTA AK3aMEH MPOBONUTCS B YCTHOH opme.

OOyuarompecs M3 4YHClIa JIMI C OTPAaHUYEHHBIMH BO3MOJKHOCTSMH 3J0pOBBbSl 00€CHEdeHbI
AJIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu B (opMax, aJalnTUPOBAHHBIX K OrPAaHUYEHUSIM UX
3JI0pOBBSL.



Ipunoxenue 1
JIner usmMeHeHni (10MOTHEeHUH)
B paGoyeii mporpaMmme JMCHMILIMHBI «@PHU3MYecKue MeTObl HCCIEA0BAHUS»
no HampasieHuto mnoarotoBku 04.03.01 — Xwumus; Ilpodpuns Heopranwueckas XuUMHSA W XUMUS
KOODAMHALIMOHHBIX COCIMHEHHMH; XHMHS OKpY)KAaroUled Cpelabl, XHMHYECKas JKCIepTu3a u
aKosiorudeckas 6ezonacHocts Ha 2018/2019 y4eOHbIH ro

Ne [IepeyeHb BHOCUMBIX

OnemeHT (nmyHKT) PII . . IIpumeyanue
n/m (mynxr) PTIJL W3MEHEHUH (JIONIOJTHEHU ) P

OO6cyx1eHa ¥ peKOMEHI0BaHa Ha 3ace/laHnu Kadeapbl HEOPraHUYecKo u Gru3nueckoil XuMun

MPOTOKOJT Ne 0T « » 20 T

3aBeyromuit kadenpoit

JIMYHAs TTOAIHChH pacmudpoBka moAIHCH nata



Ipunoxenue 2

Pacnpenesienue 6a/1710B TeKy1ero u py0e:KHoro KOHTPOJIist

Cymma 6annos

Non/n Buo xonmpons Oowan
1-12 mouka 2-1 mouka | 3-1 mouka
cymma
Iocewenue 3anamuii 00 10 bannos 00 3 0. 00 30. 0o 46.
2. Texywuii KoHmpon: 00 30 6annoe 00 10 6. 00 10 6. 00 10 6.
Buinonnenue om000126.| om0o0o46.| om0oo 46. | om0 oo 4
1abopamopHulx pabom 0.
Omeempi Ha| om 000126 | om 00046 | om0 oo 46 om 0 0o
NPAKMUYeCKUX 3aHAMUsX 46
Boinonnenue
3. CAMOCMOSIMENbHBIX
3a0aHutl om 0 0066. | om0 0026. | om00oo26|om0oo?2
o
4. Pyoescnurit kKonmpons 00 30 b6annoe 0o 10 o. 00 10 6. 00 10 6.
5. TECTUPOBAHUE ot 0- 1o 96 ot 0- mo 36. or0-mo | ot 0-mo
. 30. 30.
KOJIJIOKBUYM or0m0216.| or0mo760.| or0 mo 70. or 0 10 7
0.
Hmozo cymma mekywiezo
u pybesicnozo konmpona | 0o 706annoe 00 230. 00 230 00 240
6. OlleHKa
«yA0BJIETBOPUTEJIBHO» He MeHee 36 | He MeHee 12 HE MEHEE | HE MEHee
0. 0. 126 126
7. OIIEHKA «XOPOIII0)» menee 70 ©.
(51-696.) | wmenee 23 6 | menee 23 6 | meHee 240
8. OLICHKA «OTJINYHO»
He meHee 70 | He MeHee 23 HE MCHEEC | HE MCHEe
0. 0. 230 2406




KpnTeplm OLIECHKH KAa4YeCcTBa OCBOEHHUS AUCHHUILIMHBI «DU3NYecKre MeTOAbl HCCIET0BAHUN.

Onucanue mokasarejei u KPUTEPHUEB OLICHUBAHUSA KOMIIeTEeHIIMH Ha PA3JIMYHBIX 3Talax ux (l)OpMHpOBaHI/IH

Ipunoxenue 3

OCHOBHBIMH 3TaraMu q)OpMHpOBaHI/ISI KOMHGTGHHI/IfI IIpru U3Y4YCHUU CTYACHTAMH AHUCHUILIMHBI ABJIAIOTCA IMOCJICAOBATCIBHOC q)OpMHpOBaHI/IC

pe3yNbTaTOB OOYYCHHsI 110 JUCIUIUIMHE. Pe3ynpTar arrecTanmuu oOydaronIuXcs Ha Pa3IUYHBIX dTanax (GOPMUPOBAHHS KOMIETCHIIMA MOKA3bIBACT

YPOBEHBb OCBOCHHSI KOMIIETEHIIUNA 00YJarOIIIMMHUCH.

Koxa PE3VJIBTAT KPUTEPUU U ITIOKA3ATEJIU ONIEHUBAHUSA PE3YJIBTATA OBYUYEHUSA
KOMITeTEHIH OBYYEHUA CooTBeTcTBHE YPOBHEIH 0CBOEHHE KOMIIETEHIMH IVIAHNPYeMbIM pe3yJibTaTaM 00yueHHus U
u no  JAMCHHILINHE KPHUTEPUSAM HX OLEHKH
(MoayJ110) KOMITETEeHII U MOPOroBbIH 0a30BbIH NPOJABUHYTHIN
He copMuUpOBaHa
IIKAJIa 10 TPAAUILUOHHON NATHOAIBHOM cHCTeMe
HEJOIYC | HEyJAOBJETBOPUTE] | YAOBJIETBOPHUTEIbLH
X0poLIo OTJIHYHO
K bHO 0
IKAaJIa M0 0a/UIbHO-PEHTUHI0BO cucTEeMe
0-35 36 - 60 61— 80 81-90 91 -100
3HAaTE: He 3uaer | He umeer oOmtero Nwmeer oOmree | 3Haer CTaHJIapTHbHIC | 3HAET HECTAHAAPTHbBIC
BIAACH | veToms IpEICTaBICHUS O IpEICTABICHUE O | METOABI IJIAHUPOBAHUS | METO (b
uem IUIAHUPOBAHUS METO/Iax MOJIyYEHH s, | METOAAX OKCIEPUMEHTA, HMMEET | IJIAHUPOBAHUS
HaBbIKaM1 SKCIIEPUMEHTA, MIEHTU(UKALUY 1 IJIAHUPOBAHHS o0liee NpeACTaBIEHUE | DKCIIEPUMEHTA
HPOBEACHUA | yjocTpoeHus YCCIIEI0BAHUS DKCIIEpUMEHTA, O | O cymiecTByromux | iMeeT npeacrasieHue
XUMHUHYCCKOIO | \ioneneit CBOMCTB OTJEIBHBIX | CYHIECTBYIOIIUX MeToax 0
OKCICPUMEHT | y3yvyaeMbIx KJIaCCOB BEILECTB, MeToax MOIEUPOBAHMS (PEHOMEHOIOINYECKUX
a, 00BEKTOB npaBuiIax MOIETMPOBAHHMS CBOMCTB (ABIEHMH) M | M MaTeMaTHYECKUX
OCHOBHBIMI 0€30acHOTO CBOMCTB  (ABJICHUI) | MX MCIIOJIB30BAHMU TP | MOJEIAX B XUMHU H
CHHTCTHYECK oOpallleHns C HUIMH | U UX | HHTEPIPETAINH MaTepuaaoBeICHNH,
MU u ¥ Croco0ax VICTIOJIL30BAHUK TIPH | SKCIIEPUMEHTAIBHBIX | MPEACTABIAET




AHAJIMTUYECK
MU
MEeTOJaMu
MIOJIY4YEHUS U
HCCIEA0BaHU
o
XUMHAYECKUX
BEIIECTB U
peakuui
(OIIK-2);

MpPE/ICTABICHUS MHTEpIpeTauu JIAaHHEIX BO3MOHOCTb HX
pe3ynbTaToB AKCIIEPUMEHTAIBLHBI UCIIOJIb30BAHUA  TIPU
HKCIIEPUMEHTA X JAHHBIX UHTEpIpeTauu
AKCIIEPUMEHTAIbHBIX
JTAaHHBIX
YMeTs: He ymeer | He ymeer npoBouTh | YMEET IIIaHUPOBATH | Y MEET IJIAHUPOBATH Ywmeer
IJIAHUPOBATh OJIHO- U OTJICIIbHBIC ATaIIbI OCHOBHEIE 3TaIlbl CaMOCTOSTCIBLHO
AKCIIEPUMEHT Ha JBYXCTaJIUMHBIN AKCIIEPUMEHTAJIbHBI | SKCIIEPUMEHTAIBHBIX MJIAaHUPOBATh
OCHOBE aHaJn3a CHUHTE3 TI0 X paboT ¢ yueToM paboTt ¢ yueroM OCHOBHBIE ATaIbl
JINTEPATYPHBIX npeiaraeMon pEKOMEH 1A pEKOMEH AU SKCIIEPUMEHTAJIbHBIX
JTAHHBIX, aHAJTU3UPOB METOIHUKE C crenuanncTa oonee | crenuanucra 0ojiee paboT HAa  OCHOBE
atTb W 0000maTh BBIXOJIOM IIEJIEBOTO BBEICOKOM BBEICOKOM aHaJm3a
pe3ynbTaThl MPOJYKTa MEHEE KBTI (UKAIIHH, KBATH(UKALINH, YMEET | JIUTEPATYPHBIX
IKCIIEpUMEHTA, 50% OT 3asiBJICHHOTO | yMEET BBISIBJISITE YaCTHEIE JIAHHBIX O Pe3yJabTaTax
hopmyaupoBaTh B METOJIMKE; aHAJIN3 | CAMOCTOSTEILHO 3aKOHOMEPHOCTH Ha W3y4YECHUS
BBIBOJIBI MOJY4YEHHOTO pactudpoBbIBaTH OCHOBEC aHaJInu3a AHAJOTUYHBIX
BEIIIECTBA OJTHUM U3 | MOJIy4aeMble COBOKYITHOCTH 00BEKTOB, yMeer
CTaHJIapTHBIX SKCIIEPUMEHTAJIBHBI | MOJYYEHHBIX CTPOUTH THUIIOBEIC
METOJIOB, IONTYCKAET | € IaHHbIE U AKCIIEPUMEHTATBHBIX MOJICIIH JIJISI OTIMCaHMS
OTIEJIbHEIE OIIMOKH | COIOCTABIIATh UX C JaHHBIX U AKCIEPUMEHTAIBHBIX
pu 0opOpMIICHUN JUTEPaTyPHBIMU dbopmyIMpoBaTh JTaHHBIX u
MPOTOKOJIA JTaHHBIMH YaCTHBIC BEIBOIBI MPOTHO3UPOBAHUS
AKCIIEPUMEHTA SIBICHUHA W CBOMCTB,
JejlaTb 000CHOBAHHBIE
BBIBOIbI 0
MIPUMEHUMOCTHU
MOJICIIH K
IMOCTaBJIICHHOH 3ajaue
Bnaners: He He Baageer Bmaneer 6azoBeiMu | Brageer Bnaneetr HaBbIKAMU

41




HaBBIKAMU BiageeT | 6a30BBIMM HABBIKAMH | HABBIKAMH OrpaHM4EHHBIMH IUTAHUPOBAHUS

IUTAHUPOBAHMUS, CHHTE3a, IUTAHUPOBAHUS U HaBBIKAMH THIIOBOTO

aHanmsa u MICHTH(QUKALIY 1 aHanmsa IUTAHUPOBAHMUS, SKCIIEPUMEHTA,

006001EeHHns M3y4EeHHs CBOWCTB PE3YIBTATOB aHaJIU3a M pe3y/IbTaToOB | aHAIN3a M 0000MIEHNS

PE3YIABTATOB HECJIOXKHBIX BEIIECTB | THIIOBOTO THIIOBOTO €ro pe3yJbTaToB

SKCIIEPUMEHTA SKCIIEPUMEHTA SKCIIEPUMEHTA

3HaTh: He 3naer | He 3HaeT OCHOBHBIX | ODHEHTUPYETCS B | 3HAET I/I MOYKET | 3HaeT (MOXKeET

cnocod | crappaprHbie IIPUEMOB JIUTEPATYPHBIX BHIOpaTh M3 JAHHBIX | BOCIIPOM3BECTH 1o

HOCTBIO NpUEMBI aHAIM3a U BBINOJTHEHHS MCTOYHHKAX 10 | IMTEpaTyphI IaMATH) CTAHIAPTHEIE
BBITIOJTHATE OKCIIEPTH3bI CTaHIapTHBIX aHAIN3Y, W | CTaHJApTHBIE TIPHEMBI | IPUEMBI  aHaIW3a W
CTAHNIAPTHBIC | ¢110KHBIX BEIIECTB U onepanui OKCIIEPTHU3E aHaJM3a U DKCIIEPTU3BI | OKCIIEPTH3BI CIIOMKHBIX
ONCPAHHN TIO | GpeKkTOB, HOJIy9EHHS. BEIIECTB | CIIOKHBIX BEIIECTB U | CIIOKHBIX BEHIECTB U | BENIECTB U OOBEKTOB,
HPEATATaCMBL | \ioppTopHHTa u U H3yYEHUS] CBOWCTB | OOBEKTOB, 00BEKTOB, MOHHUTOPHHTA u
M MCTOMHMKAM | yceneoBanms ¥ 3aKOHOMEPHOCTEH | MOHUTOPMHTY ¥ | MOHUTOPHHTA U | MCCIeN0BaHNs
(TIK-1); CIIOMKHBIX MCCIIEJOBAHUIO MCCIIENOBAHUS CIIOKHBIX XUMHYECKHX

XHUMHYECKHX CIIOMKHBIX CJIOKHBIX XMMHYECKHX | TPOLECCOB.

IPOLIECCOB XUMHYECKHX TIPOILIECCOB.

TIPOLIECCOB;

YMern: He ymeer | He  ymeer  0€3 | yMeeT MpH MOMOLIM | YMEET CAMOCTOSTENBHO | YMEET

aHAIM3UPOBATH IOCTOPOHHEH KOJUIET  BBINOJIHATE | BBIIOJIHATH CaMOCTOATEBHO

CJIOKHBIE BEIIECTBA IIOMOIIM  BBINOJIHATE | IPOCTEHIINE npocTeinme BBINOJIHAT

u MCCIIE0BATE CTaHJapTHHIE AHATUTHYECKHE AHATUTHYECKHE npocTeiime

XUMHYECKHE orepanuu orepanyu orepanyu AHATMUTHYECKHE

IPOLECCHI c TOJIy4EHHs] BELIECTB | XUMUYECKOTO XMMHMYECKOTO aHAJIN3a, | ONEpaLyy

HUCIIOJIb30BAHUEM ¥ M3yYeHHs] CBOWCTB | aHAIM3a, MOHHMTOPHHI'A ¥ | XMMHYECKOTO aHAJIN3a,

CTaHIapTHBIX ¥ 3aKOHOMEPHOCTEN | MOHUTOPHMHTA ¥ | OKCTIEPTU3bl  CIOKHBIX | MOHUTOPHMHIA u

METOIUK npu YCIIOBUH | OKCIIEPTU3bI BEIECTB, HMCCIENOBATD | SKCIIEPTU3BI CIOMKHBIX
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ITOCTOSAHHOI'O

CJIOXKHBIX BCIICCTB,

XUMHUYCCKHUEC IMPOUECCChI

BCIICCTB, UCCICA0BATh

oOpalleHus K TeKCTY | UCCIIEeI0BATh npu YCIIOBUU | XUMUYECKHE
CTaH/IaPTHOU XUMHYECKUE ITOCTOSIHHOTO TIPOIIECCHI 0e3
METOIUKU; TIPOIECCHI npu | oOpamieHus K TEKCTY | OOpalieHuss K TEKCTy
YCIIOBUH CTaHJIapTHOU CTaH/IapTHOU
ITOCTOSIHHOTO METOIMKH; METOIMKH;
oOpareHus K
TEKCTY CTaHAAPTHOMN
METOIMKU;
Baaners: He He BJIaJICET | BIIaJEET MTOJIHBIM | BJIQJIEET MTOJIHBIM | MMEET YETKOE,
MTOJIHBIM BlazieeT | 0a30BBIMH HABBIKAMH | KOMILJIEKCOM KOMIIJIEKCOM HAaBBIKOB | IIEJIOCTHOE
KOMITLJIEKCOM TTOJTY9CHUS Y | HAaBBIKOB aHAJM3a W | aHAJIM3a W DKCIEPTU3HI | IPEIICTABICHHE 0
HaBBIKOB aHa/n3a | W3YYCHHUS IKCIIEPTH3BI OTJEILHOM TPYIIBI | TOJTHOM  KOMILIEKCE
IKCIIEPTHU3BI XUMHYECKUX OTJICJIbHOW TPYIIIHI | BEIIESCTB U | HABBIKOB aHaJIu3a M
BEIIECTB PA3INIHON CBOWCTB COCJMHCHHI | BEIIECTB M MPOCTHIX | pa3HOOOPa3HBIX OKCIIEPTHU3BI  BEIIECTB
TIPUPOIBI n pa3IuuHOM MaTepHuasos, MaTepHuaos, Pa3IUYHON IPUPOJIBI U
MaTepuasos, TIPUPO/IBI, MOHHUTOPHHTA Y | MOHUTOpPHHTA U | pa3HOOOpa3HBIX
MOHHUTOPHHTA i KOMIIIEKCHOTO HCCIICI0BaHU MaTepHuasos,
HCCIIEI0BaHUS HCCIIEA0BaHUS XUMUYECKUX MOHHUTOPHHTA n
XUMHYECKUX XUMUYECKUX MPOIIECCOB M CHCTEM | KOMIUIEKCHOTO
MPOIIECCOB o MIPOIIECCOB M CUCTEM | TIPH YCIIOBUH | HICCIICIOBAHUS
npeayiaraeMbIM npu YCIIOBHH | YACTHYHOTO XUMHYECKUX
METOIUKAM; MMOCTOSTHHOTO oOpamieHuss K TEKCTY | IPOIIECCOB U CHCTEM
oOpareHus K | cTaHAapTHOM 0e3  oOpamieHuss K
TEKCTY CTaHJAPTHOU | METOIMKHU; TEKCTy  CTaHJapTHOU
METOIUKU; METOINKH;
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BJIaJIcH
HeM
0a30BBIMU
HaBBIKAMU
HCITOJIb30BaH
us
COBPEMEHHOM
anmaparypsl
npu
MPOBEICHUHU
HayJIHBIX

HUCCIICA0BAHU
it (TIK-2);

3HATH: He 3Haer |3HaeT BO3MOXXHOCTH | MOXKET MOXKET TEOPETUYECKH | TEOPETHUECKU
BO3MOKHOCTH a MIPUMEHEHUSA TEOPETUUECKU 000CHOBATH 000CHOBATH
OTrpaHUaCHIA oGopyoBaHus IS | 06OCHOBATH 11e71eCO000pa3HOCTh M | BO3MOXKHOCTH u
TPUMCHCHHA OJTHOTO (PM3UYECKOTO | LEIeCO00pa3HOCTh M | BO3MOYKHOCTD IPaHUIIBI
g?;;fgﬁ;x " WIH (hU3HKO- | BOBMOKHOCTh UCII0JIb30BaHUS MPUMEHUMOCTH
dusHKo- XHUMHYECKOTO WCIIOJIb30BaHUS CaMOCTOSITEIIBHO BBIOpAHHBIX
XUMHYIECKHAX MeToa aHamM3a | OJJHOTO U3 | BBIOpaHHOTO ~ METOJ[a | HOBEHIIUX  METOJIOB
METOJIOB aHaIM3a " IPOCTHIX IPETOKEHHBIX aHaJIM3a M SKCIIEPTHU3bI | aHATN3a U IKCIICPTH3BI
SKCICPTH3EI XUMHUYECKUX METOJIOB aHaJlu3a U | CIOXKHOTO OOBEKTa WJIM | CIOXKHBIX OOBEKTOB U
CIOKHBIX 006BEKTOB 00BEKTOB; SKCTIEPTH3HI Tnporecca; TIPOIIECCOB Pa3TMYHON
" MIPOIIECCOB

. CIIO)HOTO 0OBEeKTa IPUPOJIBI.
pa3MuHON
TPHPOTBT WM TIPOIIecca;
YmMmernb: He ymeer | ymeer MPOBOJIUTH | YMEET yMeer yMEET aHaJIUu3HpPOBaTh
WHTEPIPETUPOBATH KaJTHOPOBKY U | paciuppoOBBIBaTh W | paCIIM(PPOBBIBATE  H | U TEOPETUICCKH
pe3ynbTaThl HACTPOHKY UHTEPIPETUPOBATh | HHTEPIPETUPOBATH 000CHOBBIBATH
aHaiu3a, CepUHOTO 9KCIIEPUMEHTAJIbHBI | SKCIIEPUMEHTANIbHbIE pe3yabTaThl
MOHUTOPHUHTa u 000pynoBaHus, e JaHHbIC, | JaHHbIE, TIIOJyY€HHbIE | KOMIUIEKCHOTO
9KCIEPTHU3HL, OTHOCSIIIEMCS K | IOJTy4eHHbIE Ha | HA CJI0O)KHOM HAay4HOM | aHaJlu3a BEIIeCTB C
MOJIy4E€HHBIX Ha OJIHOM TPYIIE | CI0O)KHOM Hay4yHOM | 00OpyIOBaHUU Pa3HOTO | LIEBIO J0Ka3aTeIbCTBA
OpUTHMHAIIbHBIX METO/IOB, npu | 000pyIOBaHUH TUNIAa TPU  HAJIUYUU | JOCTHUIKCHUS
AKCIEPUMEHTAIbHBI HAJIUYUU OJIHOTO KJlacca MpHU | METOJAMYECKUX MOCTaBJIEHHBIX
X  yCTaHOBKax U METOIUYECKUX HAJIUYUU yKa3aHUi; npodeccnoHanbHBIX
CIIO)KHOM Hay4YHOM yKa3aHUi; METOINYECKUX 3ajady;
obopynoBaHuu yKa3aHUi;
Baaners: He BJIaJIcET HAaBBIKAMHU | BIIAJCET BJIAJICCT BJIJICCT
TEOPETUUECKUMU Biageer | PabOTHI Ha | TEOPETHUUECKUMU TEOPETUYECKUMU TEOPETUYECKUMU
OCHOBaMU u CEepUHOM HAay4YHOM | OCHOBaMH U | OCHOBaMU U | OCHOBaMU u
MPaKTUYECKUMHU 00opynoBaHuH, MPAKTHYECKUMHU MPAKTHYECKUMHU MPAKTUYECKUMHU
HaBbIKAMU  pabOTHI OTHOCSIIIEMCS K | HaBpIKaMH  paboThl | HABBIKAMH PA0OTHl HA | HABBIKAMU PabOTHl Ha
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Ha  OPMIMHAJBHBIX OIIPEIETIEHHOMY Ha CIIOKHOM | CJI0KHOM HAay4YHOM | OPUTUHAILHOM u
SKCIIEPUMEHTAIILHEI KJIACCY 3a/a4, MOXKET | HAyYHOM 000pYIOBaHHUH PA3HOTO | CIOKHOM  HAy4HOM
X  yCTAHOBKax M BBINOJIHATE 06opyoBaHuH THMIIA (mammpumep, | 060pyIOBaHUM;
CI0KHOM HAyYHOM CTaHJapTHHIE OJIHOTO KJIACCa | CIIEKTPAILHOM, crocoOen
060pynoBaHKH onepanyu npu | (HanpuMmep, XpoMaTorpaguueckoM | MOJEPHU3UPOBATH
(xpomaTo-macc- HaJIM4nU razoBoro Xpomaro- | U T.IL.); Tamel  paboThl  Ha
CIIEKTPOMETD, METOAUYECKUX Macc-CIeKTPOMETPa OPHTHUHAILHOM
YCTaHOBKA s YKa3aHUIA; v T.IL); Hay4YHOM
KalUJUISIPHOTO 000py/I0BaHUY;
anexTpodopesa,
peHTreHoduryopeciie
HTHBIW aHAITN3aTOD)
3HaTh: He 3naer | He BOCIPOM3BOMUT | 3HAET OT/AENLHEIE JIEMOHCTPHPYET JIEMOHCTPHPYET
crocod | ocpopmbie 0 TTIaMATU METO 1B NOHMMAHUE OCHOBHBIX | IOHUMAaHHE OCHOBHBIX
HOCTBIO €CTECTBEHHOHAYYHBI GopMyaHpOBKH IPYMEHEHUS] €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX
HPUMEHSTD e 3aKOHBI u OCHOBHBIX TOHATHH | JIOTMYECKUX 3aKOHOB 3aKOHOB U
OCHOBHBIC 3aKOHOMEPHOCTH B JIOTHYECKOTO omnepanyi s 3aKOHOMEPHOCTEH B | 3aKOHOMEPHOCTEH B
CCTECTBCHHO | oGractu MBIIIJIEHUS; aHAJIN3a, | CUCTeMaTU3alMi U | 00JacTu obmacTu
HayqHBIC AHAJINTUYECKON CHHTE3a, CPABHEHUS, | IPOTHO3MPOBAHMS | AHAJMTHYECKOM XMMUM | QaHAJIUTHYECKON XUMHUH
3aKOHBI 1| xumun u 0000111EeHNS 1 XUMHYECKON u XUMHMYECKON | U XMMUYECKOM
3aKOHOMEPHO | xyivpyeckoit JI0Ka3aTelbCTRA, uH(OpMAILIKU B OKCIIEPTU3EL; SKCIEPTU3EI U
CTH PasBUTHA | yxcnepTussl y3KOM 001acTu WILTIOCTPUPYET UX HA
XMMHYECKOH 3HAHMS, KOHKPETHBIX
Hayku — pH pHMepax.
aHaIIn3e YMers: He ymeer | He ymeeT 0OBACHATL | yMEET C MOMOIIBIO | YMEET CAMOCTOSATENLHO | YMEET  KPUTHYECKH
HOJNYHCHHBIX | hoponuTh  aHANMM3, UCIIOJIb30BaHHE npeno/aBares o M3BECTHOMY | OIICHMBAaTh  JIAHHBIC
PESYIBTATOB | yiopuTOpUHT u TOJNILKO ~ OTJENBHBIX | OOBACHATH WaGIOHy  HPOBOMMTE | JIUTEPATYPHI,
(TIK-4); SKCIIEPTH3Y HABBIKOB IS | UCTIONIb30BaHUE aHaJM3, MOHUTOPHUHT U | BHIOMPATh
00BEKTOB peleHus JIOTMYECKUX SKCIIEPTU3Y OOBEKTOB | ONTHMAJILHBIE
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pa3IM4YHOrO Kiacca JIOTHUYCCKHX 3aJ1a4; oneparuit JUIS | Pa3IM4YHOrO Kjlacca; METO UK u
CHCTEMAaTU3alMil U MIPOBOJIUTH aHanms,
MPOTHO3UPOBAHUS MOHUTOPHUHT i
XUMUYECKON AKCIIEPTU3Y OOBEKTOB
uH(popMaLnu; Pa3IMYHOIO KJIacca;
Biaanern: He He Bmageer JIOITYCKAET XOPOILIO BJIajeeT | cBOOOIHO BJIaJIEET
HaBBIKAMH BIAJACET | OTACIBbHBIMHU Cephe3HbIC OMMOKH | HaBBIKAMU HaBBIKAMU
HCIIOJIL30BaHUS 0OIIMMH HaBBIKAMH, | MPU UCIIOJIb30BAHUU | TEOPETHUYECKOM TEOPETUUECKOM
3aKOHOB i HarpuMep, TOJIbKO JIOTUYECKUX WHTEpIpETANN HWHTEpIpEeTaIu
3aKOHOMEPHOCTEHN aHaJIn3a; omepanuii (aHamM3a, | pe3yJbTaTOB aHAINW3a, | PE3YJIbTATOB aHAJIN3a,
XUMUYECKUX  HAyK CHHTE3a, CPAaBHEHMSI, | MOHUTOPHUHTA ¥ | MOHUTOPHHTA i
JUIsl MHTEpIIpETaluu 0000111eHuS, 9KCIEPTU3bl OOBEKTOB | IKCHEPTU3BI OOBEKTOB
pe3ynbTaToOB JI0Ka3aTelIbCTBA) Pa3JIMYHOrO KJlacca IO | pa3JIM4HOro Kjacca
aHaIu3a, TSt W3BECTHOMY MIA0JIOHY | (MOJETBHBIX CHCTEM,
MOHHUTOPHHTA H CHCTEeMaTH3auy 1 (MOZIETBbHBIX  CHCTEM, | OOBEKTOB
AKCHEPTHU3BI MIPOTHO3UPOBAHUS 00BEKTOB OKpYXKalollle Ccpenpl,
00BEKTOB XAMHYSCKOM OKpYXXalolllel  Cpefpl, | MUIIEBBIX MPOAYKTOB,
pa3IMYHOTO Kjacca nHpopManuu; MUIIEBBIX TPOJYKTOB, | MAaTEPUAIOB
MaTepuaioB Pa3IMYHOTO
Pa3JIMYHOTO Ha3HAYCHHUS),
Ha3HAYCHHUS),
3HaTh: He 3naer 3HAET BO3MOJKHOCTH | 3HACT BO3MO>KHOCTH | 3HAET BO3MOKHOCTH H
crocod | Bo3MOKHOCTH KOMITBIOTEPHBIX KOMIIBIOTEPHBIX OrpaHUYEHHUS
HOCTBIO KOMIIBIOTEPHBIX 3HaeT OT/ICNIBHBIC | \1e1o 108 06paGoTku | METOAOB 00paboTku KOMTIBIOTEPHBIX
Ioay4aTb M | MeTOJI0OB 00pabOTKH IIyTH MoKcKa pe3ynbTaToOB 60260 TKH
00palathiBaT | pe3ynbTaToB XUMHUYECKOU PE3YTILTATOB TOMLKO pa3IMYHBIX  METOJIOB METONOB — 0bpa
b PC3YIBTAThI | XUMHUYECKOT'O uH(bOpMaIINK; OZAHOTO METO/a XMMHUYECKOTO aHaJn3a, pesyibTaTos
HAYYHBIX aHaM3a, XHMHUYECKOTO MOJKET pa3IMYHBIX  METOJIOB
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9KCIIEPUMEHT
OB C
IIOMOILIBIO
COBPEMEHHBI
X
KOMIIBIOTEPH
BIX

TEXHOJIOT U
(IIK-5);

MOHUTOPUHTA " aHaJM3a, 3HAeT CaMOCTOSITEIBHO aHanu3a,
SKCIICPTHU3EL, BO3MOKHOCTH npoBecTH  00pabOTKY | MOHMTOpPHHIA u
HPHHITHTIBT Microsoft Office OKCIICPUMCHTAJIbHBIX SKCIEPTU3Bl  BEIECTB
00paboTKn JTAHHBIX, . )
MTOJTy9E€HHBIX B FUTL TIPOBCACHHA peaTM30BaHHBIX p | PASTHAROM  TIPHPOJRL,
HCCIIe TOBAHHH BOIOMOTATENBHEIX | craynanriom y | MeTOzIBI )
pe3yabTaTOB U WX pacueTosB npu OpHUTMHATBHOM CTaTUCTHICCKON
NPUMEHUMOCTE K IJIAHUPOBAHUU IPOrPaMMHOM 00pabOTKU JaHHBIX M
KOHKPETHBIM IKCIIEPUMEHTA U obecrieucHNH, BO3MOYHOCTH 170:¢
cCUCTeMaM 06paboTKH 3HACT BCC BO3MOXHBIC | jpuMeHEHMs;  3HAET
SKCIIepUMeHTanbHbl | HHPOPMAIHOHHBIC BCE BO3MOJKHBIE
X JJaHHBIX; 3HAET PeCYpCEHL, MH(pOPMaLMOHHbIE
HEKOTOpHhIE HEOOXOMMbIe AT | pecypchl, METO/IbI
uHpopmanmoHHple | PEIICHUA  3aJa9 B | wvonenupoBaHUs u
pecypchl, obmactu IPOTpaMMHPOBAHUS,
HEOOXOIUMBIE IS AHAJIMTHYECKON XHUMHU HCTIOJIb3YEMbIE IS
pelieHus 3a1a4 B u XUMHUYECKO perieHus 3amay
obnactu SKCIEPTU3BL, AHATUTUYECKON XUMUH
AHAJTUTHYECKOMN u XUMUYECKOU
XUMHH U AKCHEPTHU3HI.
XUMHUUYECKOU
9KCIIEPTU3HI,
Ymetb: He ymeer ymeeT ymeeT o0pabaTbiBaTh | yMEET
MIPOBOJIUTH MOKET npoBectu | 06pabaTbIBaTh pe3yabTaThl CaMOCTOSITEIHHO
00paboTKy NEPBUYHBII  MOUCK | Pe3yabTaThl XMMHYECKOTO aHanu3a, | 00pabaTeiBaTh
pe3yNnbTaToB JUTEepaTyphl C | XUMHUYECKOTO MOHHUTOPHHTA U | pe3yibTaThl
XUMHYECKOTO UCII0JIb30BaHUEM aHanusza, 9KCIEPTU3bl OOBEKTOB | XUMUYECKOTO aHAJN3a,
aHaim3a, PEeIMETHOTO, MOHHUTOPHHTA U | pa3IM4HON  MPUPOABI | MOHUTOPHHTA u
MOHUTOPHUHTA u aBTOPCKOTO U | DKCTIEPTHU3bI npu HAJIMYUU | DKCTIEPTU3BI OOBEKTOB
IKCIEPTU3BI dbopMynsHOTO 00BEKTOB ~ OJHOTO | COOTBETCTBYIOIIHNX Pa3IMYHON TPUPOIBI C
00BEKTOB yKa3aTens 6a3 | Tuma Cc | omucaHuit U | UICTIOJIb30BaHUEM
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pa3In4yHOMN nanHbix PJKXum u | ucnons3oBanuem [IPOrPaMMHOI0 CTaHIapTHOI'O u
npupoasl (B TOM Chemical Abstracts, | cranmapTHOTO o0ecreyeHnsl; MOYKET | OpUTMHAIBHOIO
quclie yMeeT MPOrPaMMHOTO UCII0JIb30BATh MPOrPAMMHOTO
CTAaTHCTUYECKYIO CUCTEeMATH3UPOBATh | OOCCIICUCHHUS  TIPH | OPUTHHAIBHOE o0ecreyeHHsI; MOXKET
00pabOTKy JTaHHBIX) HAyIHYIO HATHYUHU IPOrPaMMHOE CO3/1aBaTh
C UCIOJb30BaHUEM uH(pOPMAIIHIO, 0IPOOHOTO obecrieueHme JUISL | OPUTHHAIBHOE
CTaH/IaPTHOTO " MOJTy4ECHHYIO C | omMcaHusI METOUKU | 0Opa0OTKH JAaHHBIX C | IPOrPAMMHOE
OpPUTHHAIIEHOTO PUMCHCHHEM pacuera; y4eTOM 3ama4n | obecrieueHne TUTST
MIPOTPAMMHOTIO TPaAUIIMOHHBIX u koHkpeTHOM HUP; 00paboTku
obecrieueHUs WH(OPMAITUOHHBIX AKCIIEPUMEHTATBHBIX
pecypcos; JIAaHHBIX;
He BJIaJICET KOMIUICKCOM | BIIJICET BJIQJICCT 0a30BBIMH | CBOOOTHO BJIQJICCT
Baagers: BiajeeT | HaBBIKOB cOopa | YaCTHYIHBIMHU HaBBIKAMH HaBBIKAMH
Meronamu HayJHOI HaBBIKaMU KOMITHIOTEPHOU KOMITEFOTePHOM
KOMIIBIOTEPHOH JTUTEPATYPHI C | KOMIIBIOTEPHOM 00paboTku 00paboTKu
06paboTKn ITOMOIIIBIO 00paboTku pE3YNbTATOB aHAJM3a, | PE3YJIbTATOB aHAJIN3a,
Pe3yIIbTaTOB OyMa)XHBIX  BEpPCHH | pe3ylbTaTOB MOHUTOPHHTA Y | MOHUTOPHUHTA u
aHAIN3a c pedepaTuBHBIX 0a3 | aHAIM3A, OKCTIEPTU3BI  BEMIECTB | AKCIIEPTU3BI  BEIICCTB
HCIIOTB30BAHIEM JTAHHBIX; MOHHUTOPHHTA U | pa3IMYHON  MPHUPOJBI; | PA3TUYHON TMPUPOJIBI;
CTAHIAPTHOTO " AKCTIEPTU3BI BIIAJICET HaBBIKAMU | CITIOCOOCH TPOBOAHTH
OPHTHHATIBHOTO BEIIIECTB pa3IMUHOM | paboThl ¢ Microsoft | craTucTuyeckyro
IIPOrPaMMHOTO TIPUPO/IBI, Office, HeoOXOaMMBIMH | 00PaOOTKY
obecreueHus, 0a30BBIMU IS 00paboTKH | pe3yIbTaTOB
COBPEMEHHBIX  0a3 HaBBIKAMU pa0OTHI C | PE3YJIBTATOB aHAIN3a; | U3MEPCHUI c
JaHHBIX Microsoft  Office, noMmoiieo  Microsoft
HEOOXOIUMBIMHU IS Office Hu
00paboTKu CIIeUATTU3UPOBAHHOTO
pe3yabTaToB, HO MIPOrPaMMHOTO
JOTTYCKaeT 00eCTICUCHHS;
OT/IeJIbHBIE OIIUOKHY;
3HaTth: He 3naer | He 3HaeT OCHOBHBIX | 3HAET OTJEIIbHBIE 3HaeT OTJINYHO 3HAET
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nem
METOIaMH
0e30MmacHOTO
oOparteHus ¢
XUMUYECKUM
u
MaTepraiaMu
C y4eToM HX
(bu3UIeCKuX
"
XUMUYECKUX
coiicts (IIK-

7);

3aKOHOJIAaTEeNbHbIE | npaBui  pabOThl  C | 3aKOHOJATENbHBIC U | 3aKOHOAATEIIbHBIC U 3aKOHOJaTeJIbHBIE U
MPaBOBBIC aKTHl B XUMHUYECKUMH IIPABOBBIC AKTHI B MIPABOBBIC AKTHI B MIPABOBBIC AKTHI B
obnactu peaKkTUBaMu; HE obnactu obnactu 6e3omacHOCTH, | oOnacTu
0e30I1aCHOCTH, 3HAeT npaBuiia | 6€30MacCHOCTH, TpebOBaHUs K 0e3011aCHOCTH,
TpeOoBaHuUs K TEXHUKH TpeOoBaHuUs K 0e30macHOCTH paboThl | TpeOOBaHMSI K
0€30MacHOCTH 0e30macHOCTH  Npu | O€30IacCHOCTH, B XMMHYECKUX 0€30MacHOCTH pabOThI
padoThI B pabote C | YaCTUYHO 3HAET naboparopusix, B XUMHYECKUX
XUMHYECKHAX du3nIecKuMu CpeICTBa U METOJBI | OIYCKAeT OIIUOKH nabopaTopHsx,
nabopaTopHsiX, npudopaMu MTOBBIIECHUS MIpU BBIOOPE CPEICTB U | TUTTUYHBIC OIITMOKHU 1
CpeACTBa U METOJIBI (razoBBIMH, 0e301acHOCTH METOIOB TIOBBIIIICHHSI BO3MOJKHBIE
MTOBBIIICHUS JIIEKTPUUYECKIMH, npodeccHOHATBFHON | 6e3011acHOCTH; CJIOKHOCTH, KOTOPBIE
0€30IacCHOCTH BaKyyMHBIMU U T1p.); | JESITEIHHOCTH, JIOITYCKAIOT TIPH
npohecCuoHATBHON HE 3HAET MPUEMBI BBIOOpE CPE/ICTB U
TSI TeITbHOCTH OKa3aHMsI IEPBOI METO/I0B TIOBBITIICHHS
TIOMOIIU 0€30MMacHOCTH U
MOCTPAAABIINM IIPH CIOCOOOB 3aIUTHI.
XUMHYECKHUX 0KOTax
U OTPaBJICHUSIX
YMerb: He ymeer | He ymeer oneHuBaTh | 4aCTUYHO yMeer yMeeT
BBIOMpPATh  METOIbI CTENEeHb OINAaCHOCTU | UACHTHU(PUIUPYET UACHTU(PUIIMPOBATH UACHTUPULIIHPOBATH
3alUTHI oT rpym BEIIECTB | OACHOCTH, yMEET | OCHOBHBIE OIACHOCTH, | OCHOBHBIE OIACHOCTH,
omacHoCTel u (KUCIOTHI, IIENOYH, | BHIOMPATh  METOJbI | TOMYyCKaeT OTJINYHO BbIOUpAET
CHoCco0bI MepKanTaHbl M IIp.) | 3alUTHI OT | HE3HAUUTEIbHbIE METOJbl 3aIlIUTHl OT
obecrnieueHus TUISE 3/I0POBbSI | OMACHOCTEH, HO | omMOKU TpU  BBIOOpE | OmacHocTen u
KOM(OPTHBIX Yell0BeKa; OKa3bIBaTh | IOMYCKAeT METOJIOB 3allUThl OT | cIOcoObI oOecnedeHus
yCIOBUH HEPBYIO MOMOIIb | OT/AEIbHBIC OIIUOKH; | ONTAaCHOCTEH; KOM(OPTHBIX yCIOBUM
npodeccruoHaIbHON MOCTpPaJaBIIeMy OT npodeccruoHaIbHON
JeSITeNbHOCTH XUMHYECKUX JeSITeNIbHOCTH;
BO3CHCTBUM;
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Baapers:
MOHSITHUIHO-
TEPMHUHOJIOTHIECKH
M  afnmapatoM B
obnactu
0e30I1aCHOCTH,
nprueMamMu
parMoHaIN3aIuu
npohecCuoHAIBHOU
JIEATEIBHOCTH c
LIENIBI0 00eCIICUCHUS
0e30I1acCHOCTH

He
BJIAJEET

He
0a30BBIMU HABBIKAMU

BJIagcCT

paboTsI c
XUMHUYECCKUMHU
peakTuBamu c
COOJIOICHUEM HOPM
TEXHUKU
0e30macHOCTH u
TpeOOBaHUN OXpaHBbI

Tpyna;

BIIAJICCT
MMOHATUNHO-
TEPMHUHOJIOTUYECKH
M  ammapaTtoM B
obOmactu
0e30I1aCHOCTH,
pHEeMaMH
parMoHaIn3aIuu
npodeCcCUOHABHOU
JEATENIbHOCTH,  HO

JOTTyCKaeT OIMMOKH;

BJIa/I€ET
TEPMHUHOJIOTUEH, HO
UCIIBITHIBACT
CJI0KHOCTHU npu
BIIQJICHUU  TpUEMaMH
panuoHaIu3aluu
npo¢ecCuoOHAIBHOM

JESITENLHOCTH;

OTJIMYHO BJIa/IEET
TEPMHUHOJIOTUEN,
pueMaMu
paloHaIn3auu
npodecCuoHaIBHOM

JIeSITCIIbHOCTH;
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