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1. Hepe'{eﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCCHHBIX

CILUIAHMPYEMbIMH Pe3yJIbTaTAMH 0CBOEHHUsI 00Pa30BaTeIbHON NMPOrpaMMbI
(c opuenmayuel Ha Kapmvl KOMNEMeHYuUll)

B pe3ynbTaTe ocBoeHUs1 00pa3oBaTeIbHON IPOrpaMMbl 00YJAIOITUICS JTOJIKEH OBJIAJICTh
CIICTYIOIIUMU pe3yabTaTaMH O0yICHHUS TI0 TUCIUILIHHE:

PesynbraTsl 00ydenus’ ®opmupyemas komnereHuus (¢ | [Ipum
YKa3aHHEM KO/J1a) e4aHu
e
3HaHuA
CTaHIapTHBIX METOJI0B nosydenusi, | OIIK-2 BnageHneM HaBbIKaMu
UJIEHTU(DUKAIIMA U UCCIIEIOBAHUSI CBOMCTB | IPOBEICHUS XUMHYECKOTO
BEIIECTB W  MaTepHaJoOB,  MpaBuja | HIKCIIEPUMEHTA, OCHOBHBIMHU
00paboTKn W OQOpMIIEHUSI PE3YIbTATOB | CHHTETUYECKUMHU U
pabotsl, HopMbI Th AHAITUTHYECKUMH METOIAMU
MOJTYYCHHS ¥ UCCIICTOBAHUS
XUMHUYECKUX BEIIECTB U
peakuuii
OCHOBHBIX MeTONOB cuHTe3a u aHamu3a | [IK-1 cmocoOHOCTRIO
XUMUYECKHUX BEIIECTB ,[TPUHITUTIOB PAOOTHI | BBITIOJIHATH CTAHIAPTHHIS
CTaHJAPTHBIX JTJA0OPATOPHBIX TPHOOPOB OTIEpAIl|H TIO TIPEIaraeMbIM
METOUKaM
000pyn0oBaHUS " nporpamm, | [TK- 2Bmanennem 6a30BbIMU
MpeAHA3HAYEHHBIX 71 IPOBECHUS CUHTE3a | HABBIKAMU UCIIOJIb30BAHUSA
U HuccleoBaHue pa3iudHbiX ®X CBONCTB | COBPEMEHHOM anmaparypbl Ipu
BEILIECTB. MIPOBEACHUM HAYYHBIX
HUCCIIEN0BAaHNN
OcHoBHbIX  9TanoB  paszButus  xumuy; | [IK- 4 cnocoGHOCTHIO
Hay4HbIE JOCTH>KEHUS Haubosee | MPUMEHSATh OCHOBHBIE
BBIJJAIOLLIUXCS OTEYECTBEHHBIX U | €CTECTBEHHOHAYYHBIE 3aKOHBI U
3apyO0eKHBIX XUMUKOB 3aKOHOMEPHOCTHU Pa3BUTHS
XUMHUYECKON HAyKu IIPU aHAJIN3e
MIOJIYYEHHBIX PE3YyJIbTAaTOB
VYMmenus | [IpoBoauts mnpocteie xumuyeckue onbiThl | OIIK-2 BrajgeHnem HaBbIKaMu

10 npeayiaracMbIM MCTOJJUKaM

MPOBEJICHUS XUMHUYECKOTO
SKCIIEPUMEHTa, OCHOBHBIMH
CHUHTETHYCCKUMHU U
aHAJUTUYECKUMHU METOJaMH
MOJTyYEHHUS U UCCIICIOBAHUS
XUMHUYECKHUX BEIIECTB U
peakuun

BrInoIHUTE OCHOBHBIE onecpannu
,BBIIIOJIHACMBIC ITPU CUHTE3C U aHAJIN3C
XHUMHUYECKHUX COCIMHECHUM

IIK -1 cnocoOHOCTBIO
BBITIONTHATH CTaHIapPTHHIE
oTIepalluy 10 MpeIaraeMbIM
METOIUKAM

MIPOBOJUTH SKCIIEPUMEHT HA HAYYHOM
000pyI0BaHUH, IPOBOIUTE 0OPaOOTKY
pE3yNbTAaTOB M U3MEPEHUH C

[1K- 2 BnagenuemM 0a30BBIMHU
HaBBIKAMH HCIOIB30BaAHUS
COBPEMEHHO amnmaparypsl npu

1H0H)KHBI COOTBCTCTBOBATDH KapTaM KOMIICT eHI.[PIfI.




HCIIOJIb30BAHUEM CIIELMAIA3UPOBAHHBIX
KOMIIBIOTEPHBIX ITPOrpaMm

HpOBeILeHI/II/I Hay‘-IHI)IX
HUCCIIENOBAHUN

OIIGHI/IBaTI) XUMHNUYCCKHUEC ITOHATHUA U 3aKOHBI
B CJIOKHOW CHCTEME BO33pEHUI
COBPEMEHHON XUMUHU

[1K- 4 cnocoGHOCTBIO
IPUMEHSTh OCHOBHBIE
€CTECTBEHHOHAyYHbIE 3aKOHbI U
3aKOHOMEPHOCTH Pa3BUTHS
XUMHUYECKON HAyKU IIPU aHAJIN3E
MOJIYYEHHBIX PE3Yy/bTaTOB

Bnanenu
o
(HaBBIKH
/ OmBIT
NesITeNb
HOCTH)

BJIaI[eTI) HaBBIKaMH IMPOBCACHHUA
JKCIEPUMEHTa U MeToJaMu o0pabOTKU €ro

pe3yIbTaToB

OIIK-2 BiajeHneM HaBbIKAMU
MIPOBEACHUS XUMHYECKOTO
AKCIIEPUMEHTA, OCHOBHBIMHU
CHUHTETUYECKUMU U
aHAJIUTUYECKUMHU METOdAaMHU
MOJTYYCHHS U UCCIICIOBAHUS
XUMHAYECKUX BEIIECTB U
peakuuii

HaBbikamMu  BBINIOJTHEHHUSI  CTaHJAPTHBIX
orepanuii o npeajaraeMbiM METOIUKaAM

TIK-1 cnocoOHOCTBIO
BBITIOJIHATH CTaH,HapTHBIC
OTICpaITUH TIO TIPeJTaraeMbIM
METOJUKaM

HavanpHpiMu  HaBbIKaMH  pabOTBI  CO
CIICIUAJIM3UPOBAHHBIM HAay4YHbIM
000pyI0BaHHEM

[1K- 2 BnageHueM 0a30BBIMU
HaBBIKAMH HCIIOIb30BaHMS
COBPEMEHHOM anmnaparypsl Ipu
MIPOBEACHUH HAYIHBIX
HUCCIEN0BAaHNNI

CriocoOHOCTHIO MPUMEHEHUS] OCHOBHBIX
€CTECTBEHHOHAYYHBIX 3aKOHOB IPU aHAIIN3e
MOJIy4YE€HHBIX KCIIEPUMEHTATbHBIX JTaHHBIX

ITIK- 4 cnocoOHOCTBIO
MPUMEHSITh OCHOBHBIE
€CTECTBCHHOHAY4YHBIC 3aKOHBI U
3aKOHOMEPHOCTH Pa3BHTHS
XHUMHYECKON HAYKH MPH
00CYKJICHUH TOJTYICHHBIX
pe3yabTaTOB




2. Leab 1 MecTO AMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI NPOrpaMMbl

Jucuumuimna « @U3uuecKue MEeTO bl UCCIIET0BAHUS » OTHOCUTCS K 0a30BOM YacTH.

Jucuunnuna uzydaercs Ha 4 Kkypce B 7 ceMecTpe.

Lenu u3ydyeHust TUCHUIUIMHBI | O3HAKOMJIEHUE CTYAEHTOB C IPUHIUINAIBHBIMU OCHOBAMH,
MPAKTUYECKUMHU BO3MOXHOCTSIMU M OTPAaHUYCHHUSAMH BAXKHEUIITUX TSI XUMHUKOB (DU3UYECKUX METOJIOB
HCCIIEIOBAHUS ,3HAKOMCTBO C UX alnapaTypHbIM OCHAILEHUEM U YCIOBUSMHU IIPOBEACHUS SKCIIEPUMEHTA.

Jlj1 OCBOEHHUSI TUCIMILIMHBI HEOOXO0IMMBI KOMIIETEHIINH, C(POPMHUPOBAHHBIE B PAMKAX U3Y4EHUs
CJIEIYIOIIUX TUCIUIUIMH: IIPU OCBOEHUU JJAaHHOM JUCLMILIMHBI TPEOYIOTCSI cCaMble BBICOKHE 3HAHUS,
YMEHHMS U HaBBIKU, IPUOOPETEHHBIE B PE3YNIHTATE OCBOCHUS BCEX MPEIIECTBYIOINUX AUCHHUILINH,
0COOEHHO TaKUX, KaK OpraHUYecKast XuMusl, (U3NIecKasi XUMUs, CTPOSHHE BEIIeCTBa, (Pru3nKa,
aAHATMTHYECKasi XUMUSI, WHOCTPAHHBIN S3BIK.

3. Conep:xanue padoyeii mporpaMmsl (00beM THCHUILUINHBI, TUNIBI M BUAbI Y4€OHBIX 3aHATHI,
y4eOHO-MeToAuYecKoe obecrnedeHHe CaMOCTOATEIbLHOH padoThl 00y4YaoIMXCs)

Conepxanue padboueil nporpaMmmsl npezacrasiieHo B [Ipunoxennn Ne 1.



4, D oHJ OLIEHOYHBIX CPpEaACTB 10 JIUMCHUIIJINHE

4.1. Hepeqeﬂb KOMIIeTEHIIHI C YKa3aHUuEM ITAIOB UX (l)OpMI/IPOBaHHH B IIpoiecce 0OCBOCHUSA
06pa3OBaTeJIBHOﬁ nporpamMmmal. Onucanne noxkasareJje u KPpUTEPUEB ONCHUBAHUA
KOMIIeTEHIIUI Ha PA3JTHYHBIX 3Talmax ux (l)OpMI/Ip()BaHI/Iﬂ, OIIMCAHHuEC IIKAJI OICHUBAaHUA

OIIK-2 Bi1ageHHeM HABBIKAMH NPOBeJeHU XHMHUYECKOr0 IKCIIEPUMEHTa, 0OCHOBHbIMH
CHHTETHYECKHMHU M aHAJTUTHYECKMMH METOAAMH IOJIYy4YeHHs U UCCIe0BAHNA XUMHUYECKUX
BELECTB U PeaKuui

Oran [Inanupyemble  pe3yibTaThl
(ypoBeHb) 00y4eHUs
OCBOEHUS (mokazarenu noctmwkenus | He 3aureno 3auTeHo
KOMIIETEHII! | 3a/laHHOTO YPOBHSI OCBOEHHUS
Hu KOMIIETECHITHIN)
[IepBb1it 3HaTh:CTaHJAPTHBIE METOJbI | 3aTpyAHsAeTcs B | 3HaeT CTaHJapTHbIE
aTan MOJIyueHus, HACHTU(UKAINUU | BBIOOpE  METOJAa | METO/bI MOJTy4YeHUS,
(ypoBeHb) U HCCIENOBAHUS  CBOWCTB | MOJYYEHUS, uAeHTU(pUKAIH u
BEIIECTB W  MarepualoB, | UIEHTU(UKALMN | UCCIEeIOBaHUS CBOICTB
MpaBuIIa 00paboTKu U | M HCCIEeNOBAaHUS | PA3IMYHBIX rpymn
opopmIIeHUS pe3yabTaTOB | CBOMCTB BEUIECTB M MaTepuaios;
pabotsl, HopMbI Th YKa3aHHOTO MpaBUJIa TEXHUKHU
BEIIIECTBA, He | 6e3omacHOCTH mpu padboTe
3HaeT c HUMU, OCHOBHBIE
TpeboBaHUH K | TpeboBaHUs K
0(hOpMIICHUIO 0(OPMIICHHIO PE3YJIbTATOB
pe3ynbTaToB AKCIEPUMEHTA
JKCIIEPUMEHTa U
HopMm Th
Bropoit VYmeTh: npoBoauTh TmpocThie | He ymeer YMmeer BBITIOJIHATH
JTan XMMHYECKHE  OMBITBI IO JEMOHCTPATUBHBIE OIIBITHI
(ypoBeHb) npeJiaraéMbIM METOIUKaM 1o XUMHH;0THO-U
JIBYXCTaJIMUHBI ~ CHUHTE3
o npejaracMomn
METOJMKE C  BBIXOJOM
[EJIEBOTO MPOIyKTa
COTJIaCHO 3asIBICHHOMY B
METO/IUKE;IPOBOIUTh
KOMIUICKCHBIA ~ aHAJIU3 H
UCCIIeIOBaHHE CBOIICTB
IIOJIyYEHHBIX BELIECTB U
MaTepHuasoB. Y MeeT
0QOpMIIAITH  PE3YNBTaThI
DKCIIEPUMEHTA B
COOTBETCTBUU c
3asIBJIEHHBIMHU
TpeOOBaHUAMU
Tperuit Bnagers: 6azoBbiMu | He Bageer B [IOJIHOM o0beme
aTan HaBbIKaMU BIIa/IeeT HaBbIKaMU
(YpoBeHb) IIPOBEJIEHUS DKCIIEPUMEHTA U MHOTOCTaIuHHOTO
MeToJaMH  00pabOTKH  €ero CUHTE3a, OCHOBHBIMU




pe3yJbTaToOB METOJlaMU  JIMarHOCTUKU
BELIECTB (MaTepUaoB) H
METOJaMU 00paboTku
pE3yJabTaTOB
HKCIEPHUMEHTA
IIK-1 Cnioco0HOCTHIO BBINOJHATH CTAHAAPTHBIE ONEPALIMH I10 NpeiaraeMbIM MeTOIUKAM
Oran [Inanupyemble  pe3yibTaThl
(ypoBeHb) 00y4eHus
OCBOEHUS (mokazarenu noctmkenust | He 3aureno 3auTeHo
KOMIIETEHIIN | 3alaHHOTO YPOBHSI OCBOEHUS
u KOMIICTCHIIH)
[TepBsIit 3HaTh: ®parmeHTapubie | 3HaeT  chOPMHUPOBAHHBIC
aTan OcCHOBHBIE METO/IbI CHUHTE3a U | IPEJCTABICHUS O | CUCTEMAaTUYEeCKHE 3HaHUs
(ypoBeHb) aHanusa XUMHUYECKUX | MeTOJaX paboThl | O MeEToJaX CHHTE3a U
BELLECTB,IPUHLUIIBEI  paboTHI | B TabopaTopuu aHanusa XUMHYECKUX
CTaHJAPTHBIX J1aOOPATOPHBIX BELIECTB JIPUHIIUATIBI
prudopoB paboThI CTaH/IApPTHBIX
71a00paTOPHBIX MPUOOPOB
Bropoit YMeTb: BBINOIHATE OCHOBHBIE | DparmeHTapHoe | YMmeer YCIIEUTHO u
aTan OTICPALUH,BBIIIOJHACMBIC TIPH | yMeHMe CUCTEMaTHUYEeCKU
(ypoBeHb) CUHTE3€e u AHANN3E | prioore o BBINIOJIHATh ~ CTaHJapTHbBIE
XMUMHUYECKUX COECTMHEHHM CTAHTapTHEE nabopaTopHbIe Olepanuu
olepanuu o
peJIaraéMblM
METOJUKaM
Tperuii Bnaners: HaBblkamu | @parmeHTapHoe | Brnageer HaBBbIKaMH
JTan BBINIOJIHEHHSI  CTaHJAPTHBIX | rajeHUeE BBINOJIHEHHSI CTaHAAPTHBIX
(YpoBeHb) ONEPALMH 10 TPEIIATAEMBIM | poprxay s ornepauui o
METOMKaM paBoTEI 1g | TIPEZUIAraeMbIM
METOJUKaM
CTaHJAPTHOM
000pyI0BaHUM

IIK-2 BiaajgeHueM 0a30BbLIMM HABBIKAMH HCIOJb30BAHUSI COBPEMEHHOW anmaparypsl NpH

MPOBe/IEHHH HAYYHBIX HCCJIe0BAHMIA

Ortan [Inanupyemble  pe3yabTaThl

(ypoBeHb) oOyueHus

OCBOCHUS (mokazarenu noctwkenus | He 3aureHo 3ayTeHo

KOMIIETCHIIN | 33/IaHHOTO YPOBHS OCBOCHUS

u KOMITCTCHIIHH )

ITepBbrit 3HaTh: 3arpyansercs B | 3HaeT CTaHJapTHbBIE

JTan CrannapTtHble METOIbI | BBIOOpE  METo/a | METOMbI IpUMEHEHHUs

(YpoBeHb) NPUMEHEHUS  COBPEMEHHOM | MPUMEHEHUs COBPEMEHHOM amnmapaTtypbl
anmaparypsl Ipy MPOBEIEHUH | COBPEMEHHOMN IpU MPOBEIEHUH Hay4HBIX
Hay4HBIX UCCIIEZIOBAHUH | anmapaTypsl MpH | HCCIeTOBaHUN
JMJCHTU(DUKAITTT U | IpOBECHUH JMJEHTU(PUKALTIH u
UCCIIeIOBAaHUS CBOWCTB | HAYYHBIX UCCIICIOBAaHUSI  CBOMCTB
BEUIECTB M MaTepuasoB, | UCCIIEOBAHNUH, Pa3INYHbBIX rpymnmn
paBuiIa 00paboTkH U | HIeHTU(UKAMK | BEIIECTB U MaTepUaJIOB;
oopmIIeHHs pe3yNbTaTOB | U MCCIEJOBAHUS | MpaBUIIa




paboTsr ,HopMmbl Th CBOMCTB TEXHUKUOE30MMaCHOCTH
YKa3aHHOTO npu paboTe C HUMH,
BELIECTBA, HE | OCHOBHBIE TpeOOBaHUS K
3HaeT 0(OPMIICHHIO Pe3yabTaTOB
TpeOoBaHuU K | DKCIIEpUMEHTA
0(OPMIICHHIO
pe3yJIbTaToB
AKCIIEPUMEHTa U
Hopm Tb, HO
JIOITYCKaeT
OIHOKHN
Bropoit YMers: IIPOBOJIUTH | YMEET IPOBOIUTE | YMeEET BBITIOJIHATH
aTan XUMUYECKHE IKCIIEPUMEHTHI C | HEKOTOPBIE JIEMOHCTPATUBHBIE OTIBITHI
(ypoBeHb) HCIIOJIb30BaHUEM XUMUYECKHE o XUMUU c
COBPEMEHHOM armaparypsl SKCIIEPUMEHTHI C | UCTIOJIb30BAHUEM
UCIIOJIb30BAHUEM | COBPEMEHHOM
COBPEMEHHOM anmapaTypsl;lIPOBOIUTh
amnmapaTypbl, HO | KOMIUIEKCHBI aHaIW3 |
JIOTTYCKaeT HCCIIeIOBaHHE CBOIICTB
OIIMOKHN MOJYYCHHBIX BEIIECTB H
MaTepuanoB. Y MeeT
0hOpMISATh  PE3yIabTaThI
AKCIEPUMEHTa c
COOTBETCTBUHU c
3as1BJICHHBIMHU
TpeOOBaAHUAMHU
Tpernit Biazers: OasoBeIMHU | Banmeer Bmaneer 0a30BBIMH
JTan HaBbIKAMU  MCIOJIb30BaHUS | HEKOTOPBIMHU HAaBBIKAMU HCIIOJIb30BAHMS
(ypoBeHb) COBPEMEHHOM  ammapaTypsl | HaBBIKAMH COBPEMEHHOU ammapaTypsl
OpU MPOBEACHUM HAYYHBIX | UCIIOJIb30BAHUSA IIPU MPOBEJICHUN HAyYHBIX
HCCIIE0BAHNN COBPEMEHHOU uccaea0BaHuN, UACHTHU (UK
anmapaTypel MpH | allUd U U3y4YEHUs] CBOMCTB
IIPOBEACHUH BEILIECTB U MAaTepuajoB
Hay4YHBIX ,JIPABUJIBHOTO
UCCIIEeI0BaHUM, MIPOTOKOJIMPOBAHUS
HO JIOITYCKAa€eT | ONBITOB
OIIUOKU

IIK-4 cnocoGHOCTHIO MPUMEHSATH OCHOBHbBIC

CCTCCTBCHHOHAYYHBIC 3dKOHbBI U 3aKOHOMCPHOCTU

Pa3BUTHUA XUMHWYECKOH HAYKU 1IpH O6CY)KI[€HI/II/I TMOJIYYCHHBIX PE3YJIbTATOB

Oran [Inanupyemble  pe3yibTaThl

(ypoBeHb) oOyueHus

OCBOCHUS (mokazarenu noctwkenus | He 3auteno 3auTeHo

KOMIIETCHIU | 3aJaHHOTO YPOBHS OCBOCHUSA

u KOMIICTCHITHI )

IlepBb1it 3HATh: He 3naer oOmux | [TonHele u  cucTeMHbIe

aTan OCHOBHBIE JTallbl PAa3BUTHUS | XUMHUYECKUX 3HAHUS 0

(YpoBeHb) XMMHMHMHAYYHBIE JIOCTWIKEHUS | IOHATHMH W HE | €CTECTBEHHOHAYYHBIX
Haunboee BBIJAIOIIMXCS | YMEET NPUMEHSTH | 3aKOHAX "
OTEYECTBEHHBIX U | 3aKOHBI K | 3aKOHOMEPHOCTSX
3apyOeKHBIX XUMHKOB pELIEHUIO pa3BUTHS XUMHYECKON

MPOCTHIX 3a4a4 I10
XUMHNHU

HayKU




Bropoit YMeTb:011eHUBaTh He crpemurcs | Konrposmpyer
JTan XMMHMUYECKUE  IOHATHS U | BBIIIOJIHUTH (baxTopsl,cIOCOOHBIE
(ypoBeHb) 3aKOHBI B CJIOKHOH cHCTeMe | paboTy HIOBJIUSTD Ha
COBPEMEHHOM XUMUU KayeCTBEHHO, HE | BBINOJIHAEMYIO
3 dexTuBHO paboTty,lipu
noadupaer HEO0OXOIUMOCTH
HE0OX0IUMBbIE KOPPEKTUPYET CBOU
METOJBI JICACTBUSA
Tperuii Bnaners: HaBbIkamu | He cnocobeH | [loka3piBaeT  yBepeHHOE
JTan 0053aTeNBLHOTO 3 HEeKTHBHO BJIQJICHUE 3HAHUSMU BO
(ypoBeHb) 03HAaKOMJICHUS C | JCroNB30BATH MHOTHUX HaIpaBJICHUSAX
npefpicTopuel  Toro W | oo | XUMHYECKOTO aHATH3a
HHOTO BOIIpOCa, .
MTOCTaBJIEHHOTO B ero | HaydHOHU
IIPaKTHYECKOIT 1 | AEATEIBHOCTH.
Me1aroru4ecKomn
JIeSITEIbHOCTH

Kputepusimu onieHUBaHUSI SBISIFOTCS 0alTbl, KOTOPBIE BBICTABISIFOTCS IpENoaBaTeieM 3a
BHUJIBI JCSITEIBHOCTH (OIICHOYHBIE CpEACTBA) 1O HWMTOTaM H3ydyeHUs Mojayied (pas3aenos
JTUCHMIUIMHBI), IEPEYUCIIEHHBIX B PEUTHHT -TIIaHe JUCUMILTUHEI (0715 3auema: TeKyIIUi KOHTPOJIb —
MakcuMyM 50 0GaymioB; pyOeKHBIM KOHTPOJIb — MakCUMyM 50 06asioB, MOOMIPUTEIbHBIC OBl —
MakcuMyMm 10).

[[Ixanbl OllEHUBAHUA:

3aureHo — oT 60 1o 110 peiituHTOBBIX OaLTIOB (BKII0Yas 10 MOOMPUTENHHBIX OAJIIIOB),

He 3auTeHO — oT 0 10 59 peHTHHIOBBIX OAJIOB).

4.2. TunoBbie KOHTPOJIbHbIE 32IaHUS WIH UHbIE MATEPHAJIbI, HE00X0AUMbIE JJIs1 OLleHKHU
3HAHUI, YMEHUIi, HABLIKOB M ONbITA /IeSITeJIbHOCTH, XapPAKTEPU3YIOLIUX ITATbI
¢dopmMupoBaHUs KOMIIETEHUMH B Mpollecce 0CBOCHUS 00pPa30BaTe/IbHON NPOrPaMMbl.
MeTtoanyeckue MaTepuaJibl, ONpeae/siiomme Npoueaypbl OueHUBaAHWs 3HAHUI, YMEHU,
HABBIKOB M ONBITA /IeSITeIbHOCTH, XapPAKTePU3YIOLIUX 3TNl (POPMUPOBAHUS

KOMIIeTeHLH I
Drarnsl Pe3ynbTaTel 00yueHus? Komnerenmus OueHouHbIe
OCBOCHH CpeacTBa
P
3HaHUs 3HaTbCTaHAAPTHBIE OIIK-2 BmameHueM HaBBIKAMU
METOIbI MOJIY4YEHHUS], | TPOBEACHUS XUMUYECKOTO WuauBuayanbHbli,
uaeHTU(DUKAITIN U | KCIIEpUMEHTA, OCHOBHBIMU TPYIIOBOM OMPOC
HCCJICIOBAHMUS CBOMCTB | CHHTCTHUCCKMMHM U aHAIMTUUYECKUMHU | coOeceloBaHuUeE,
BEIIECTB U MaTEPHUAJIOB, | METOJaMU MOJIYyYEHUS U KOJUJIOKBUYM
mpaBuwia 00pabOTKM | | MCCIEI0BAHUS XUMUUYECKUX BEIIECTB
odopmIIeHUS Y peaKIui
pe3ynbTaToB  paboThl,
HOpMBI Th
3HaTh ocHOBHBIE MeTOMBI | [TIK-1 cIT0COOHOCTHIO BBITIOIHATH NuauBuayanbHbli,
CHHTE€3a U  aHalli3a | CTaHJapTHBIE OTepaIyu 1o IPyHIoOBOM OMpoc
XUMHYCCKUX MpeaiaraeMbIM METOIUKaM cobeceoBaHmE,
BEILIECTB, IPUHIIUIIBI KOJUJIOKBUYM
paboThI CTaHIAPTHBIX

2J_IO.]'DKHBI COOTBCTCTBOBATH KapTaM KOMIICT eHI.[PIfI.
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1a00paTOPHBIX

puOOpoB
3nare oOopymoBanue u | [IK- 2 Bnagennem 0a30BbBIMU NunuBuyaibHbIi,
MpOrpaMMbI HaBBLIKAMH HCIOIB30BaHMS IPYNIOBOM OMpoC
NpeAHa3HauYeHHbIE  JUIS | COBPEMEHHOM ammaparypbl IIpu cobecenoBanue,
MPOBEACHUSI CHUHTE3a U | IPOBEJACHUU HAYYHBIX UCCICIOBAHUN | KOJUIOKBUYM
HCCIICIOBAaHHE
pa3nuuHbix @X CBOMCTB
BEIIECTB.
3HaThb ocHoBHbI€ | [IK-4 cnocCOOHOCTBIO TPUMEHSITH
MOHATUS W 3aKOHBI | €CTECTBEHHOHAYYHBIC 3aKOHBI U
XUMHH 3aKOHOMEPHOCTU Pa3BUTHS
XUMHUYECKON HAyKHU IIPYU aHAJIA3E
MOJTYY€HHBIX PE3yJIbTAaTOB
YMenus | YMmers npoBouTh | OIIK-2 BnageHneM HaBbIKaMu NHuBuyaIbHBIN,
MPOCThIE  XUMHUYECKHUE | MPOBEACHUS XUMUYIECKOTO IPYIIOBOM OMPOC
OIIBITEI O | PKCIIEPUMEHTA, OCHOBHBIMHU cobecenoBanue,
MpeiaraeMbIM CUHTETUYECKUMH M AHATMTUIECKUMH | KOJIJIOKBUYM
METOIUKAM METOJaMH TIOJTy4eHUS U
HCCIIEA0OBAHUS XUMUUECKHUX BEIIECTB
U peakuui
VYMeETh BBIIOIHATH T1K-1cnocoOHOCTBIO BBEIIOIHSTE NunuBuyaibHbIN,
OCHOBHBIE OTEpaIuu CTaHJApTHHIE OTIEPAITHH 110 TPYIIIOBON OTIPOC
BBIMNOJIHSIEMbIE TTPU npeyiaraeMbIM METOIMKaM cobecenoBanue,
CHHTE3€ 1 aHaJIn3e KOJUTOKBUYM
XUMHYECKUX
COEeIUHEHNN
YMeTh NPOBOIUTH [1K- 2 BiamenreM 0a30BBIMH NunuBuyaibHBIN,
XUMHUYECKUE HaBBIKAMH HCIIOIb30BaHMS TPYIIIOBOM OMPOC
SKCIIEPUMEHTHI C COBPEMEHHOM armaparypbl Mpu cobecenoBaHue
HCITOJIb30BaHUEM MIPOBEJICHUM HAYYHBIX UCCIEIOBAHUN | KOJJIOKBUYM
XUMHYECKOH
armnaparypsl
VYMeTh oneHuBath | [1K- 4 cmocoOHOCTHIO MPUMEHSTH NunuBuyaibHbIN,
XUMHUYECKUE TIOHATUSI U | OCHOBHBIE €CTECTBEHHOHAYUYHbIE TPYIIIOBOMN OIIPOC
3aKOHBI B CJIOJKHOH | 3aKOHBI W 3aKOHOMEPHOCTH Pa3BUTHUS | cOOECEe0BaHUE,
CHCTEME BO33pPEHUN | XUMUYECKON HAyKH IIPU aHAIU3E KOJUJIOKBUYM
COBPEMEHHOUN XMMUHU MOJIYYEHHBIX PE3yJIbTaTOB
Bnanenu | Biaagetsb 0azoseiMu | OIIK-2 BiragesreM HaBbIKAMU WNHauBuyallbHbBIN,
' MIPOBEJICHUS] XUMHUYECKOTO IPYHIOBOI OMPOC
HaBbIKAMHU  TPOBEACHUS
(HABBIKH SKCIIEPUMEHTa, OCHOBHBIMH cobeceoBaHME,
/ OTIBIT JKCIIEpUMEHTA U | CHHTETUYECKUMU U aHAJTUTUYECKUMHU | KOJUIOKBUYM
JIeSTeINh MeTofaMu  oBpaGoTKH METOJaMU MOJyYEHUs U
HOCTH) HCCIIEIOBAHNS XUMHUUECKHX BEIIECTB
€ro pe3yJIbTaToB Y peaKIui
Bnanets HaBbikaMu | [TK-1 crtocOOHOCTBIO BBITIOIHATE NunuBuayaibHeIi,
BBITIOJTHEHUS CTaHJapTHbBIE OTIEPALIMH 110 IPYNIoBO# OMpoc
CTaHJAPTHBIX ONEpALMi | IpeaIaraéMblM METOIUKAM cobeceaoBaHme,
300 npeasiaraeMbIM KOJUJIOKBUYM
METOJUKaM
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Bnaners 6aszoBbeiMu | [1K- 2 BiragenueM 0a30BbIMHA NunuBuyaibHbIi,
HaBBIKAMHUHCIIOJIH30BaH | HaBbIKAMH HCIIOJIb30BaHUS TPYIIIIOBOM OIIPOC,
ust COBPEMEHHOU | COBPEMEHHOM arrapaTypsl IIpu KOJJIOKBUYM
armaparypel MIpY | IPOBEAEHUH HAYYHBIX HUCCIIEAOBAHHUI
MPOBEICHUM  HAYYHBIX
HCCIICJOBAHHUI
Bnanern HaBbikamu | [1K- 4 criocoOHOCTBIO IPUMEHSATH NunuBuyaibHbIN,
00s13aTEIHLHOTO OCHOBHBIE€ €CTECTBEHHOHAYYHBIE TPYIIIIOBOM OIIPOC
03HAKOMIJICHHUS C | 3aKOHBI ITPU OOCYKICHUU cobecenoBanue,
MPEIBICTOPUEH WM | TIOJIYYEHHBIX PE3YJIbTATOB KOJUTOKBUYM
HHOT'O BOIMpoOca
IIOCTABJICHHOTO B €Ir0
MIPAKTHUYECKOU 51
MeJarornIecKomn
JIESITEIIbHOCTH

4.3. Peitmunz-nnan oucyuniunsl

PeiiTuHr—111aH TUCHMIUIMHBI OPEACTABIEH B MPUIIOKEHUH 2.

[TepeBon omenkn u3 100-0ayuibHONW B CHUCTEMY 3aueT/HE3adyeT MPOM3BOJUTCS CIIECIYIOITUM
obOpazom:
- 3auTeHo— OT 59 10 110 6amnoB (Bkiatouas 10 moompuTenbHBIX 0AIIOB);
- gHe 3a4yTeHo— oT 0 mo 59 Gayuios.

Kputepun oueHku (B 0a/u1ax) ayAuToOpHOil padoThl

- 0 6anIoB BHICTABISETCS CTYACHTY, €CIIU CTYJICHT HE UMEET IpeCTaBiIeHus 00 oOcyKI1aeMoM
BOIIpOCE;

- 1 6ann BbICTaBIsIeTCS CTYCHTY, €CIIU CTYJCHT UMEeT (pparMeHTapHble IPeCTaBIeHUs 00
o0cyXKJ1aeMOM BOIIPOCE;

- 2 Gasnia BBICTaBIISIETCA CTYJCHTY, €CJIU CTYJCHT UMEET HEMOJIHbIC MTPEeICTaBICHUS 00
o0cyXKJ1aeMOM BOIIPOCE;

- 3 Gasuta BBICTaBIISIETCS CTYJCHTY, €CIIU CTYJCHT UMeeT c(hopMHUpOBaHHbBIE, HO COJIEpIKaIlIHe
CyIIeCTBEHHbIE TPOOEIBI MpeACTaBIeHUS 00 00CYk)AaeMOM BOIIPOCE;

- 4 Gamia BBICTABIIIETCS CTYACHTY, €CJIN CTYACHT UMCCT C(i)OpMI/IpOBaHHLIC, HO COACPIKAIIUC
OTACIBHBIC HpO6CJIbI MpeaACTaBJICHHUA 00 O6CY)KI[aeMOM BOIIPOCC;

- 5 6a1I0B BBICTABIISIETCS CTYACHTY, €CJIU CTYACHT UMECT C(i)OpMI/IpOBaHHBIC CUCTCMATHYCCKHUC
npeaACTaBJICHUA 00 O6Cy>KI[aeMOM BOIIpOCC.

Bonpocs! 1u1s1 1a00paTOPHBIX 3aHATHI
3ansaTue Ne 1
1.Teopernueckue ocHoBbl AMP.OcHoBBI Teopun SAMP-cniekTpockonuu.
2.MaruuTHble cocTosiHUA a1ep.DddexT 3eemana.
3ansaTue Ne2
3.YpaBHenue pezonanca.lIpoosbHas u nonepeyHas penakcanus. Bpems 1 MexaHU3MBI
pelaKcanuu.
4. Knaccudukanus cnuHoBBIX cucteM. A nepHbiit apdext OBepxaysepa.
3ansaTue Ne3
5.Cnekrtpel [IMP. Xumuueckuii caiBur.
6.Cnus-crimHoBoe B3aumozelicreue. Koncranta CCB.
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3austue Ne4

7.XMMHUYECKU- U MAarHUTHO-IKBHUBAJICHTHbIE NPOTOHBL. VIHTErpanbHasi HHTEHCUBHOCTb CUTHAJIA.
8.Aunamuyeckue 3pdextol B criekrpax SIMP.

3ansaTue NeS.

9.AIUTUBHBIE CXEMBI pacueTa XUMHUYECKUX CIIBUTOB.

10.Pactmudposka criekrpos [IMP.

3ansaTue Ne6

11.BpemeHnHoO€e U yaCTOTHOE IpeacTaBieHue crekrpa.llpunnumnel nmnynscHoit SAMP-
CIIEKTPOCKOIIU Y.

12.®akTopHhL,0NpeneNsone XUMUYECKHE CABHUTH.

3ansaTue Ne7

13.5Inpa BC.XapakrepucTHky spa.

14.CnuH-ciMHOBOE B3aUMO/IEHCTBUE.

15.XapakTepHble Uana30Hbl XUMAYECKHUX CIBUTOB B MeToae 3C.
16. AU THBHBIE CXEMBI pacueTa XUMUYECKUX CIABUTOB.
3ansaTueNe8.

17.KOHCTaHTHI CIIMH-CITMHOBOTO B3anMoeiicTens B C.
18.Crioco0sI ympoIieHus CIeKTPOB.

19.Pacmmdposka ciextpos SIMP C.

20.Anmaparypa B AMP cnekrpockonuu.

3austue Ne 9

21.Macc-cniektpomerpus. MoHU3aIms MOJIeKyil,ee 3aKOHOMEPHOCTA W METOIbI.
22.Perucrtpanus Macc-CreKTpoB.

3ansatue Nel0.

23.TIuky MOJIEKYSIPHBIX HOHOB ¥ 3aKOHOMEPHOCTH MX 00pa30BaHMs.
24.0Onpenenenne 6pyrTo-hopmMyssl 1 GpakTopa HEMPEACTHHOCTH.
3ansatue Nell.

25.@parMeHTalus HOHOB ,e€ TPUYUHBI.

26.0OCHOBHBIC CXeMbI ()parMEeHTAIUHA HOHOB.

3anstue Nel2.

27.OCHOBHBIC IPUHITUITBI pacITU()POBKHA MACC-CIIEKTPOB.

28.AHanu3 00J1acTH MMHKa MOJICKYJIIPHOTO HOHA.

3ansatue Nel3

29 IlpuHNMNUaIbHas cXemMa Macc-ClieKTpOMETpa.

30.0OcHoBHbIE TIpaBUiIa 00pa30BaHUS OTPULIATEIBHBIX HOHOB.

4. 3auarue Nel4

31.KBagpynosbHblil Macc-aHaIU3aToOpP.

32.Bpems mpoJIeTHBIM Macc-aHalIu3aTop.

3anstue NelS.

33.IIpuMeHeHre Macc-CIeKTPOMETPUHU B CTPYKTYPHOM aHaIMU3E.
34 Macc-cneKTpoMeTpHsi HEOPraHMYECKUX BEIIECTB.

3anstue Ne 16

35.0u3nveckre OCHOBBI KOJie0aTebHBIX IEPEXOI0B B MOJIEKYyaX.
36.Banentneie,nepopmannonnbie konedanus.IIpasuno otdopa

3ansaTue Nel7.

38.YcnoBus XapakTepUCTUIHOCTH KosieOaHuil. XapaKTepUCTUIHOCTh IO YaCTOTE M MHTEHCUBHOCTHU
39.BausiHue OIIKHETO U AadbHEro B3auMOJCHCTBUS Ha YacTOTY KOJICOaHHIA

3ansaTue Nel8
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40.0OcHoBHbIe puHIHIEI pacudpoku MK-criekTpos.
41.Ucrounuku UK-n3myuenus.

3ansaTue Nel9.

42 lucnieprupymoluine ycTpolucTBa U IPUEMHUKH U3ITyUEHUS.
43.TexHuKa IPUTOTOBJIEHUS 00pa3LOB.

3ansaTue Ne2(0

44.06epronsl.Pezonanc depmu

45.0061acTh «OTIEYATKH MATBLEB

3ansaTue Ne21

46.®u3nyecKue OCHOBBI AEKTPOHHBIX I1EPEXO/I0B

47 . Xpomodops! u aykcoxpomsl.[IpaBuino orbopa

3ansaTue Ne22

48.®aKkTOpHhI ,BIUSIOLINE HA AIEKTPOHHbBIE CIIEKTPhI MOTJIOIIEHUS
49.TlpaBmiio BynBopna-®uzepa

Kpurepuu onenku (B 62/171aX)K0J1JIOKBUYMOB

- 0 6anIoB BHICTABISETCS CTYACHTY, €CIIU CTYJIEHT HE UMEEeT IpeCcTaBiIeHus 00 oOcyK1aeMoM
pasacie JUCHUILINHBI,

- 5 6aIoB BHICTABIISETCS CTYACHTY, €CIIU CTYACHT UMEET (pparMeHTapHbIe MpecTaBleHus: 00
00CyX/1aeMOM pazzelie TUCITUTIINHBI,

- 10 GayutoB BBICTABIISAETCS CTYICHTY, €CIIH CTYJICHT UMEET HEIIOJIHbIC MPECTABIICHUS 00
00CyX/1aeMOM pazzelie TUCITUTIINHEI,

- 15 GayyoB BBICTABISAETCS CTYJAEHTY, €CIIU CTYJIEHT UMEET CPOPMUPOBAHHBIC, HO COJIEPIKAIIINE
CYIIIECTBEHHBIC MPOOEIBI MPEICTABICHUS 00 00CYKIaeMOM pa3Jieie TUCIUIUINHEI,

- 20 GayIOBBBICTABIISETCS CTYICHTY, €CII CTYICHT UMEEeT CHOPMHUPOBAHHBIE, HO COJCpIKaIne
OT/ICTIbHBIC TIPOOEITBI TIPEICTaBICHHS 00 00CYK1aeMOM pa3elie TUCITUTIITNHBI,

- 25 0aJsTOB BBICTABJISICTCS CTYJICHTY, €CIIH CTYJICHT UMeeT CPOPMHUPOBAHHBIC CHCTEMATHUCCKUC
npeAcTaBieHus 00 00CyX1aeMoOM paszelie TUCITUTUTHHBI.

Bonpocekl K kKoLIOKBUYMY 1

dieKTPOHHAs Y@ ClIeKTPOCKONUA

Ou3nyecKkue OCHOBBI METOJa: DJEKTPOHHBIE COCTOSIHUSI MOJIEKYN, Kiaccuukamus
AJIEKTPOHHBIX MEPEX0J0B B MOJIEKyaX, mpaBuiia oTOopa. B3auMocBs3b 3JEKTPOHHBIX CHEKTPOB U
CTPYKTYpPBhl OpPraHMYECKUX MOJIEKYN: XpOMOGOpPbI M ayKCOXPOMBI, CONpSDKEHHE XpoMo(opos,
Hecneruduieckoe U crenupuyeckoe BIUSHUE PACTBOPHUTENCH, 0aTOXPOMHBIM U THIICOXPOMHBIN
CABHUTH, TUIOXPOMHBIA M TUNEPXPOMHBIN 3(deKTsl, KiaccuPuKaius MOJOC MOTJIOLIEHUS B
ANIEKTPOHHBIX  CHEKTpax. M30upaTenbHOE TMOTJOIICHHE BAXKHEWIIMX ayKCOXPOMHBIX U
XpOMO(OPHBIX TPYIIIL: HACHIIIEHHBIE T'€TEPOATOMHBIE AYKCOXPOMBI, KapOOHHIBHBIM XpoModop,
JMEHOBBIN XpoMo(dop, EHOHOBBIHN XpoModop, 6eH30IbHBINA XpoModop, npaBuia Bynsopaa-dusepa.
[Mpunnun paboter Y@ cnektpodoTtomerpa. YcinoBus wusmepenus Y@ crektpoB. [Ipumepsr
CTPYKTYPHOTO aHajiM3a HEHACBIIEHHBIX OPraHUYEeCKUX COEIMHEHHMM MO CHEKTPY MOTJIOLIEHUS B
ommkHel obnactu YO crnekrpa.

Konebdareapnasa UK cnekrpockonus

du3nyecKkue OCHOBBI METOJ/A: YaCTOTa W WHTEHCUBHOCTH TOTJIOMICHHS B KOJIeOaTeIbHBIX
CIEKTpax IBYXaTOMHBIX MOJEKYJ, OCHOBHbIE KOJeOaHUSI MHOTOATOMHBIX MOJIEKYN. B3anMocBs3b
MH(PaAKPACHBIX CIIEKTPOB U CTPYKTYPHl OPTaHMUECKUX MOJEKYJ: BaJIEHTHBIC U J1e(hOpMalMOHHbBIE
KoJieOaHusl, XapaKTepUCTUUYHOCTh KOJIeOaHUH U ee PU3NYECKUE MTPUUMHBI, ()aKTOPHI, BHI3BIBAIOIIINE
CABUT TOJIOC TOTJIOLIEHUS U MU3MEHEHHME UX MHTEHCHUBHOCTU. XapaKTEPUCTUUYECKOE MOTJIOIICHHE
BOKHEHIIINX CTPYKTYPHBIX (PparMeHTOB U (DYHKIIMOHAIBHBIX TPYII OpraHUYECKUX coeanHenuii: C—
C, C=C, C=C, Capov—Capom, Cspz—H, Csp—H, Cyp—H, C-O, C-N, O-H, N-H, S-H, C=0, CHO,
COOH, COOR, COHal, NO2, C=N. Crpykrypubie obmnactu MK cnekrpa. [TpuHIUIBI OTHECCHUS
nojoc norjomeHus. [locnenoBaTenbHOCTh TPOBENEHUS CTPYKTYpHOTO aHanuza. KoinuecTBeHHas
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UK cnekrpockonus. Ilpunmun pabotsr MK cnexrpodortomerpa. YcmoBusi usmepenus MK

criekTpoB. IIpumepsl cTpykTypHOTO aHanm3a opranndeckux coenunenuid mo UK crnekrpy (obnactp
4000 — 650 cm™).

Bonpocs! Kk KO/LUIOKBUYMY 2

CrnekTpockonus siIepHOr0 MArHUTHOTO pe30HaHCca

®u3nyecKkue OCHOBbI METOJA: MarHUTHbIE CBOMCTBA fJI€pP, OCHOBHOE ypaBHEHUE SJIEPHOTO
MarHUTHOTO PE30HAHCA, B3aUMOJICUCTBHS MArHUTHBIX MOMEHTOB sifiep (TOHKas M CBEPXTOHKas
CTPYKTypa CHUTHaJlOB sJiep). BbiOOp pe3oHaHCHOTrO siipa MpU M3YyYEHUH CTPOEHHUS OpPraHMYECKUX
coequaenuit. [lpunmun padoter AMP cnektpomerpa. AHaaW3 CHEKTPOB SIEPHOTO MArHUTHOTO
pe3oHaHCa sAIep CO CHOUHOBBIM KBAaHTOBBIM duciaoM |=1/2: xumuueckas W MarHUTHas
SKBUBAJIEHTHOCTD SJIep, HOMEHKIIaTypa slepHbIx cucreMm, Az, AX, AB u A2B cucremsl, UHIEKC
CBSI3BIBAHMS, CIIEKTPHI IEPBOT'O U BTOPOTO MOPSKA, OCHOBHBIE ITPaBHJIa aHAJIN3a CIIEKTPOB MEPBOTO
MopsiJika, paciiuppoBKa MPOCTEUIINX CIIEKTPOB BTOPOTO MOPSAIKA, IPUEMbI YIPOIIEHHS CIOKHBIX
cnekTpoB. CHEKTPOCKOIHUs MPOTOHHOTO MAarHUTHOTO PE30HaHCA: IIKala XUMUYECKHX CIIBUTOB
MIPOTOHOB, HX XapaKTEPUCTHYHOCTh, 3aKOHOMEPHOCTH B HM3MEHEHHHM 3HAYEHHM XUMUYECKHX
C/IBUTOB; KOHCTaHThI CIIMH-CIIMHOBOTO B3auMOAeUCTBUS Ju - 1. JIBoitHOM pe3oHaHc. CriekTpocKonus
YTIIEPOJHOTO ~MATHHTHOTO pE30HAHCAa: IIKala XUMHYECKHX CABHTOB sgep °C, wux
XapaKTepUCTUYHOCTh, 3aKOHOMEPHOCTH B U3MEHEHUU 3HAUEHUH XUMUYECKUX CABUTOB, KOHCTAHTHI
CIUH-CIIMHOBOTO B3aUMOJEUCTBUA Jc H, TOJHOE M YaCTUYHOE IIOJIaBJICHHE CIHH-CIIMHOBOIO
B3aumMoneiictBus  amep °C m mpoToHOB. Sneprbiii >ddext Obepxayszepa. IlomsaTHe o
CHEKTPOCKONUY SAEPHOTO MATHUTHOTO PE30HAHCA JUHAMHUYECKUX CUCTEM (OOMEHHbIE MPOIIECCHI).
JBymepnas cnekrpockonus SAMP. IIpumMepsl cTpyKTYypHOTO aHaiau3a OPraHUYECKHX COEIUHEHHU
no cnekrpam [IMP u SIMP 13C. KOoHCTAaHTBI CIHH-CITHHOBOTO B3aMMOCHCTBUS Jc_H, TOJNHOE U
YaCTHYHOE IMOJaBJICHHIE CITHH-CIIMHOBOTO B3amMoeiicTBus sauep °C n npoToHOB. SnepHsIif a3ddekt
Ogepxaysepa. [loHATHE O CHEKTPOCKONMHU SJEPHOTO MArHUTHOIO PE30HAHCA JTMHAMHUYECKHX
cucteM (oOMeHHble mporecchl). J[BymepHas crekTpockornus SAMP. Ilpumepsr cTpyKTypHOTO
aHaIIM3a OPraHNYECKHX COeTMHEHNH ro criektpam IIMP u IMP 13C.

Macc-cnekTpomerpusi

Ou3nyecKkue OCHOBBI METOJA: MPHUHLMI pabOThl Macc-CIIEKTPOMETpa, €ro pasperaromnias
cuia, oO0Opa3oBaHHE MAacc-CIEeKTpa, OCHOBHOE ypaBHEHHUE  MacC-CIIEKTPOMETPUHU,  THUIIBI
PETUCTPUPYEMBIX HOHOB (MOJIEKYJISIDHBIE, OCKOJOYHbIE, MeTacTaOuJbHbIe, MHOTO3apsSAHbIE).
Omnpenenenrue MOJEKYISIPHOU OpyTTO-QOpMYNbl MO Macc-CHEKTPY: METOJ TOYHOIO H3MEPEHHUS
MacC MOJIEKYJSPHbIX HOHOB, METOJ HM3MEpPEHUS HHTEHCUBHOCTEH ITMKOB HOHOB, H30TOITHBIX
MOJIEKYJIIPHOMY MOHY. KauecTBEHHbIE TEOPUU MaCC-CIIEKTPOMETPUU OPraHUYECKUX COEIUHEHMIL:
Teopusi JIOKANM3alluM 3apsifa, TEopus YCTOWYMBOCTH NPOAYKTOB ¢parmeHTanuu. Macc-
CHEKTPOMETPUYECKUE MPABWIA: a30THOE, ‘‘UETHO-3JIEKTPOHHOE”, 3aTPyAHEHHBIM pa3pbiB CBSA3EH,
MPUWISKAIIUX K HEHAChIIIEHHbIM cucTemMaM. OCHOBHBIE THUIIBI PEAKUUK pacnaja OpPraHMYeCKUX
COCIMHEHUI MO/ AIIEKTPOHHBIM YAApOM: IPOCTOM pa3pbiB CBs3eil (0-pa3phiB, OCH3WIbHBIN U
AITWIIBHBIA  pa3peiBbl), peTpo-peakuus Junbca-Anbaepa, mneperpynnupoka Mak-Jladdeprtu,
CKEJIETHbIE MEepPEerpynIupOBKH, OHUEBbIE pEaKIUU. TepMUUYECKHUE PEaKLUU B MACC-CIIEKTPOMETPE.
VYCcTaHOBJIEHHE CTPOEHUS OPraHWYECKUX COEAMHEHUH: MeToa (YHKIMOHAJIBHBIX TPYMI, METOJ]
XapaKTepPUCTUYECKUX 3HaueHWil M/Z. OCHOBHbIC HampaBlieHUs (PArMEHTALUMHA OPraHUYCCKHX
COEJMHEHUH TOJ| 3JIEKTPOHHBIM yAapoM (YIJIEBOJAOPOJOB U MX TaJOr€HIPOU3BOJHBIX, CIIUPTOB,
(eHoJI0B, MPOCTBIX A(PUPOB, albAETHIOB, KETOHOB, aMHMHOB, KapOOHOBBIX KHCIOT M HX
npou3BoHbIX). [loHATHE O MeToAe XMMHYECKOH HOHHU3aIMM U XPOMAaTO-MacC-CIIEKTPOMETPHUH.
IIpumepbl CTPYKTYpHOIO aHaiW3a OPraHUYECKMX COEIMHEHUN II0 MAacC-CHEKTPY HHU3KOIro
pa3peleHusl.
CnexkrpoMerpuyeckass  MIACHTH(QHUKANUS  OPraHMYeCKHX  COeJUHEHMHl  (COBMeCTHOe
HCN0JIb30Banne Mace-cnekTpomerpun, Y®, UK, IMP u IMP *C cnexrpockonun)
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OCOOEHHOCTH CTPYKTYPHOTO aHaJIM3a OPraHWYECKUX COCOUHEHUH NpPU COBMECTHOM
HCII0JIb30BAHNU CHEKTPAJIBHBIX METOJOB. ANTOPUTM CTPYKTypHOro aHanusza llpumeps! pemieHus

3aa4 CTPYKTYpPpHOT'O aHalin3a, UMCIOIINX PAa3JINYHYI0 CTCIICHDb CJIIOKHOCTH

KomiuiekT 3aanuii 1J11 KOHTPOJIbHOM PadoThI
Tema: CrieKTpOCKONMSA SIIEPHOT0 MATHUTHOIO Pe30HAHCA.
Bapmuant 1
3ananue 1.Ycranosure ctpykTypy coeaunenus CsHsNO mo ero criekrpy [IMP
:2,6(tpurier);3,8(Tpumiert);4,3(yIupeHHbINH CUTHAN);COOTHOIIEHNE NMHTEHCUBHOCTEHN CUTHAJIOB
2:2:1.
3ananue 2.IToctpouts [IMP —cniektp coenunenus: CsDs-CHDSCH>COOD.
3ananue 3.Paccuntarth XMMHUYECKUE CABUTH YIJIEPO/Ia B COCTUHEHUH :
CH3CHCH3CH2CH2Br

Bapuanr 2

3amanue 1.I1o nanaeiM criektpa [IMP (nBa cunrnera npu 3,9 u 7,9 m.1.) u 6pyrTo-dhopmyre
C2H4OClrycranoBuTE CTpOCHHE COCTUHEHHUSL.

3ananue 2.IToctpouts [IMP-criektp coemunenus: CsHsCHDCD>NHCOCH2D

3amanue 3.Paccuntath xuMuueckue casuru yriaepona B coeauuennn: CH3C(CHs)2CH2CH(CHz)2
Tema: Macc-cnieKTpoMeTpus

Bapuanr 1.

3aganue 1.0npenenure ctpykrypy coeaunenusi CioHis mo nanasiM macc-
criekrpa(m/e):134(28);119(100);91(48);79(12);77(12);65(8).

3amanue 2.Kak oOpasyrorcst HoHbI ¢ M/e 45 u 59 npu pacmaae BTop-0yTuiaoBoro a¢upa?
Bapuanr 2

3aganue 1.0npenenure ctpyktypy coeaunenusi CgHie o TaHHBIM Macc-crieKTpa
(m/e):112(12);97(12);71(5);57(100);41(44);29(22).

3amanue 2.Kak o6pasyrorcst noHsl ¢ M/e 44 u M-1 npu pacmajae MaciIssHOTO ajibaeruaa’?
Tema : UK-cnekTpockonus

Bapuanr 1

3aganne 1.0npenenute crpoenue coequHenusi C3H;ClO no nannbim UK-cnekTpa
3ananue 2.CooTtHecure 1anHble UK-cnekTpa co cTpykrypoii ¢peHosa

Bapuanr 2

3aganue 1.0npenenute crpoenue coenuHeHusi CeHeCINmo nannbim UK-cnektpa
3ananue 2.CooTrHecute nannbie UK-cnekTpa co CTpyKTypoOii MeTaHoJIa

Tema: Y@®-CrieKTPOCKONNSA

3apanne 1.PaccunrTaiite MAKCMMAJIBHYIO AJTHHY BOJHBI VISl COeIMHEHUS

3ananme 2.PaccunTaiite MAKCMMAJIBHYIO AJTHHY BOJIHBI VISl COeIMHEHUS

Kpurepuu onenku (B 6aax):

- 0 6anyoB BHICTABIAETCS CTYACHTY, €CITH CTYACHT HE PEINI HU OJTHY 3a]a4y;

- 10 GansoB BBICTABISETCS CTYICHTY, €CIIM PEIINUI OJHY 3a7a4y U JOIMYCTHII OMIHUOKY B pElICHUH
BTOpOM 3a/1a4H;

- 20 6ansoB BBICTABISETCS CTYICHTY, €CIM CTYJEHT PELIWI JBE 33Ja4 U3 TPEX;

- 250a1510B BBICTABIIAETCS CTYACHTY, €CJIH CTYACHT MPaBUJIBHO PEIINII BCE 3aa4n

16



KoMIuleKT TecTOB (TECTOBBIX 3aJaHM )

1. TectoBplii Bonipoc 1:PenTrenoduiyopecueHTHbIM METOA0M MOKHO ONpee AT HAUYNHAasl ¢
a) Mar"us;
0) KaJIBIIKS;
B) CEpbI;
T) JKele3a;
2. TectoBblii Bonipoc 2:/Iudpakuus peHTTeHOBCKHUX JIyYel NoYHHsAeTCH YpaBHeHHI0 Byibda-
Bperra
a) 2dn= sin6;
6) 2dsinf=n,;
B) A=2dsinb;
r) 2d=nAsino;
3. TectoBblii Bonnpoc 3:M3MeHeHHe MaTepHAaJIa aHOAA PEHTITeHOBCKOM TPYOKH NPUBOJUT K
U3MeHEeHHUI0
a) mapaMeTpa KpUCTAIUTMYECKON PelIeTKH;
0) KpucTauIOrpadUIecKoi TEKCTYPHI;
B) TIOJIOKEHHMSI TUKOB HA PEHTT€HOTPaMME;
T') IJIOTHOCTH TUCIIOKAIINN;
4.TectoBblii Bonpoc 4:/{uana3oH 1JUH BOJH PEHTI€HOBCKOI0 H3JIyYeHUsl
a) 0,1-100 A®;
0) 100-200 A°;
B) 0,01-0,1 A®;
r) 1-100 A®;
5.TectoBblii Bonpoc 5:Tun 3amenieHusi 0eH30/bHbIX COeIMHEHU MOKHO ONIPeIeIUTh 110
NOIJIOLIEHHIO B 00/1aCTH
a) 2000-1600 cm™;
6) 1400-700 cm™;
B) 3100-2800 cmL;
r) 1800-1400 cm?;
6.TecToBblii Bonpoc 6: ConpsizkeHne KapOOHUIBHOM rPyNNbI ¢ KPATHBIMU CBA3SIMU CHUKAET
4acToTy K0JIeOaHUi Vc=0 Ha
a) 20-30 cmL;
0) 40-50 cm;
B) 30-40 cm};
r) 10-20 em’:;
7.TectoBblii Bonpoc 7:Tunuunas 061acth Kosedanmii N-Hrpynmsr ,cm
a) 3500-3300 ;
0) 400-100;
B) 3000-2600;
r) 1200-800;
8.TectoBblii Bonpoc 8:KioBeTHOE 0T/Ie/IeHHe PA3MeIIAI0T MeKIY UCTOUHHKOM U3JIyYeHHs U
MOHOXPOMaTOpPOM
a) B cnektpodoromerpax ais Y P- odacTu ;
0) B uHQpaKpaCHBIX CMIEKTPOMETPAX;
B) B PEHTI¢€HOBCKHX CIIEKTPOMeETPaXx;
r) B piryopumerpax;
9.TectoBblii Bonmpoc 9: /1151 BbIYHCIEHUSI MAKCHMYMA 0JI0CHI IOTJIOLIEHUs CONMPSKEHHbIX
YIJ1€BOI0POOB HCHOAb3yeTcs Gopmyia
a) Avaxe= 250+ 5
0) Avaxe= 217+ ;
B) Ayare= 215+ ;
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T) Avae=202+) 5

10.TecroBbiii Bonpoc 10:IIpakTyeckoe 3HaYeHne B Y D-CIEKTPOMETPUH HMEIOT Mepexo/Ibl
,JUINHA BOJIHbI KOTOPBIX MONAaJaeT B pado4nii 1uana3oH npudopa
a) 6—6 ]
0) m—>m  uN—om*;
B) N—>6¢ W A—T *;
r)6—6¢ HN—c *;
11.TecroBbiii Bonpoc 11:K xpomodopam He OTHOCHTCH Tpynna
a)- NHz;
0) -COOH;
B) > C=0;
r) -C =N;
12. TecToBbiii Bonpoc 12:Ilox geiictBuem Y ®-usnyyeHus HandoJ1ee JIerko Bo30y:K1al0TcH
3J1eKTPOHBI
a) 00bIYHOM TT-CBS3H;
0) 6-cBS3H;
B) BHYTPEHHHUX 000/104€K;
) y4acTBYIOLIlHE B CONMPSI:KEHUH;
13.TecroBblii Bonpoc 13:B macc-cniekTpe KapOOHOBBIX KHCJI0T MAKCHMAJIBHYI0 HHTEHCHBHOCTD
uMeeT HOH € MaCcCOBBIM YHCJIOM

a) 31 (CH=OH)*;
0) 44 (COy)%;
B) 45 (COOH)%;
r) 60 (CH,=C (OH).)";
14.TectoBblii Bonnpoc 14:Ileperpynnuposka Mak-Jladpdepru xapakrepna ajs
a) aJIKEHOB;
0) M302JIKAHOB;
B) aJIbJAeru/i0B;
r) CIUPTOB;
15.TecToBbl1ii Bonipoc 15: g-(hakTop cNeKTPOCKONUYECKOr0 pacilenyieHus s CBOOOTHOT 0
3JIEKTPOHA NPUHUMAET 3Ha4YeHHue ,paBHOe
a) 2,00232;
0) 2,0036;
B) 2,00059;
r) 2,00186;
16.TecToBbiii Bonipoc 16:MarHuTHLIMH CBOIiCTBAMHU He 00J1a/1a€T SI/IPO
a)13 C;
6) 19F;
B) 12C;
F) 31P;
17.TectoBbl1ii Bonipoc 17:/leliTepupoBaHHble PACTBOPUTETU BIUSIOT HA
a) XUMHYeCKUM CIBUT CUTHAJIA;
0) MyJbTHILIETHOCTh CUTHAJIA ;
B) MHTEIrPaJIbHYI0 HHTEHCHBHOCTb;
I) KOHCTAHTY CIIMH-CIIMHOBOI0 B3aMMO/ICHCTBUA;
18.TecroBbiii Bonpoc 18:IIpoTonbl apoMaTHUYeCKHUX COeTMHEHUIT PE30HUPYIOT B 00J1aCTH €J1a00T0
NoJisl U3-3a
a) B3aUMOJCHCTBUSA MPOTOHOB € T-3JIEKTPOHAMM JIBOITHO CBA3M;
0) CONMpPAKEHHOM T-3JTIeKTPOHHOI CUCTEMBI;
B) KOJIbLIEBOI'0 TOKA;
r) UI3MEeHEeHHUS HANPSKEHHOCTH MATHUTHOTO MOJIS;
19.TecroBslii Bonpoc 19:0codennoctnio Metona IMP C siBasiercs:
a) HAJTMYHe CIUH-CIMHOBOI0 B3aUMO/AeliCTBUS Me K1Y YIJIepOAHbIMH ATOMAMM;
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0) HaJIM4He CNIMH-CIMHOBOI0 B3aHMO/IeiiCTBHSI MeKIy YIJIepoJIoM 1 MPOTOHOM;

B) OTCYTCTBHE CIIMH-CIINHOBOI'0 B3aMMO/IeiiCTBUS MKy YIJIePoI0M U NPOTOHOM;

I) NOsIBJIEHHE CBEPXTOHKOI0 PaCIleNnJIeHH;
20.TecroBblii Bonipoc 20: MoHu3anuio,pa3aesieHue HOHOB U IeTEKTHPOBaHNEe B Macc-
CIEKTPOMETPHH NMPOBOJSIT MPH CJEAYIONIUX YCIOBUAX

a) BbICOKOe J1aBJICHHE;

0) HopMaJIbHOE 1aBJIeHHe U KOMHATHAs TeMIlepaTypa;

B) HOPMAJIbHOE JaBJICHHE M BbICOKAsl TeMIlepaTypa;

r) [Iy0OOKHii BaKyyM;
Kpurepuu onenxu (B 6aynax):
- 0 GaIoB BBICTABIISETCS CTYIEHTY, €CJIM HE OTBETHUJI HA Ha OJIMH BOIIPOC;
- 10 GatoB BBICTABISETCS CTYICHTY, €CITH CTYJICHT PABIIILHO OTBETHI Ha 50% BOMPOCOB;
- 15 GayiyIoB BBICTABIISIETCS CTYJEHTY, €CIIU CTYJEHT MPAaBUILHO OTBETHII HA 75% BOMPOCOB;

- 200aUT0B BBICTABIISICTCS CTYACHTY, €CIIM CTYACHT IPaBUJIBHO OTBETHJI HAa BCE BOTIPOCHI.
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5. Y4eOHO-MeToqUYecKOe U MHGPOPMAIMOHHOE o0ecTiedeHne TN CHUIITHHBI

5.1. IlepeyeHb OCHOBHOM U JONOJHUTEIbHON y4eOHOM JIMTepaTypbl, HeO0X0AMMOM A5
OCBOCHMS JHCIUIIIHHBI

OcHoBHas JUTEpaTYypA!

1. }O.A Ilentun ,JI.B.BunkoB .®usnueckue MeTo bl HcciieqoBanus B xumuu .M.Mup.2006.-683c.
2.M.Ot10 .CoBpeMenHble MeToIbl aHamuTrueckoi xumuu .M. Texnochepa. 2008.-544c.

3.P.CunsBepcreiin ,@.Bebderep, . Kumin. CiekrpoMeTprudeckas HACHTUPHUKAINS OPTaHUIECKUX
coenuHenuit .M.bunom.2012.-557c.
JlonoJiHUTeIbHAA JIUTEpaTypa:

4. Ananmutnueckas xumus. [Ipo6aemsr u moaxoast. P.Kensuep. K.-M.Mepme.M.Mup.2004.-726¢.
5.A.T.Jle6eneB.Macc-criekTpomMeTpust B opranndeckoit xumuu .M.buaom.2003.-493.
6.A.A.Nmenko. AHamuTrnyeckas xuMua. PU3UKO-XUMHUUIECKUE METOIbI aHaimza
.T.2.Axanemus1.2010.-416c¢.
7.B.A.BacunweB .Ananmutnueckas xumus.Ku.2.JIpoda.2005,2007,2008.
8.0cHoBbI ananmuTH4eckoit xumuw . T.2.mox pen.FO.A.3omoToBa .2012. Akagemus.
9.B.1.Bepuunun,.B.Biacosa ,1.A.Hukudoposa. Ananutuueckas xumus. Axagemus .2010.-448c.
10.0.IIpeu,d.bronemann, K. AdpdonsTep.Onpenenenne CTPOCHHUSI OPTraHUYECKHUX
coequuennii. M.Mup.2009.-398c.
11.P.H.llIupsiera,d.P.Banunypora,A.B.CunensaukoB .Dmsudeckne metonbl ananuza.y da.PUILL
baml'y.2016.-80c.
12.P.H.lllupsiea  ,3.P.Banunypoa  ,}O.}O.["aitnynnuna.Macc-CieKTpOMETPUYECKAM ~ METOH
ananu3a.yY ¢a.PULL bamlV.2018.-112c.
13.P.H.IlIupsesa,d.P.Banunyposa,JI.b.Pe3nuk.UccnenoBanue cTpykTypbl OpraHUYECKUX MOJIEKYI
METOJIaMU JIEKTPOHHOU U uH(pakpacHo# cnekrpockonuu.Y ¢a.PULL bamly.2008.-80c.

5.2. llepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTH «UHTEepHeT» U
NPOrPaMMHOI0 o0ecreYeHn s, He00OXOAMMBIX /151 OCBOCHMS U CHUIIIMHbI

1. DnexTponnas oubauoreunas cucrema «9b baml Yy - https://elib.bashedu.ru/

2. DiekTpoHHas OMOIMOTEYHass cHCcTeMa «YHHBEPCHTETCKas OHOIMOTEeKa OHJAWH» -
https://biblioclub.ru/

3. DiekTpoHHas OMOIMOTEUHAs CHCTEMa u3aTeabcTBa «Jlanpy - https://e.lanbook.com/

4. DnexTpoHHbIH Katanor bubmuoreku baml'y - http://www.bashlib.ru/catalogi/

5. VYuuBepcanbHas ba3bl gaHHbix EastView (ZOCTym K 3JEKTPOHHBIM HAay4YHBIM JKypHAJIaM) -
https://dlib.eastview.com/browse

6. Hayunas snexktponHasi oubnuoreka - elibrary.ru (IOCTyH K 3I€KTPOHHBIM HAayYHBIM KYypHAJam)
- https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jorosop Ne 104 ot 17.06.2013
r. Jlunensuu 6eccpounbie

8. Microsoft Office Standard 2013 Russian. oroBop Ne 114 ot 12.11.2014 r. Jlunensuu
OeccpouHbIe

9. Linux OpenSUSE 12.3 (x84_64) GNU General Public License

10. Cuctema nentpanuzoBanHoro tectupoBanus baml'V (Moodle). YHuBepcanbHas 001iecTBeHHAS
munen3uss GNU

6.MarepuajbHO-TeXHUYeCKasi 0a3a, HeoOXoAUMasi /ISl OCYLECTBJICHUSI
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06p330B3T€J’[LH01"0 npouecca mo IMCuuIJinue

Ne HaumeHoBanue HaumeHoBanue OcHALIEHHOCTH Ilepeuenn

o\l | JUCHHILUTHHBI crneuaAIbHbIX* crnequATbHbIX OMeleHHI U JINIEH3NOHHOT O
(mony.Jst), noMeuleHuil u ToMeleHuil 1Ist NPOrpaMMHOI0
NPAaKTHK B TOMeLIeHUH 1151 CAMOCTOSITEIbHON PadoThI olecneyeHHs.
COOTBETCTBHH C €CaMOCTOSITeJILHOM PexBU3UTHI
Y4eOHBIM padoThI TOATBEPKAAI0LIEro
IIAHOM JOKYMEHTa
dusznyeckue 1.y4eOHas1 aymuTOpUA 1. Windows 8 Russian.
METOIbI JJIS1 IPOBEICHUS Aynutopust Ne 405 WiHQOWS Professional 8

3aHATHI JEKIHOHHOTO Yuebnas mebenb, yueOHO- Russian Upgrade. Jlorosop

HCCJIe10BaHUA

THna: ayauropus Ne305
(xumdaxk kopryc),
ayauropust Ne 310
(xumdak kopmyc), Ne 311
(xumdak kopmyc), Ne 405
(xumdak kopmyc)
2.y4eOHas1 ayAuTOpUA
JJ1s1 IPOBEIeHUS
3aHATHIH CEMHHAPCKOTO
THHA: jadoparopust Ne3 16
(xumdak kopyc);
nabopatopus Ne317
(xumdak kopryc).

3. yueOHas ayauTopus
A5l TEKYLIero KOHTPOJIs
U NPOME Ky TOYHOI
aTTeCTALUU: ayTUTOPHSA
Ne 405 (xumax xoprryc),
ayautopust Ne311(xumdak
Kopmyc), aynuropus Ne
310(xumdak kopryc),
ayauropus Ne 305
(xumdak kopryc),
aynuropus Ne 004
(xumdak kopryc),
ayauropus Ne 005
(xumdak kopryc).
4.moMeleHue ais
CaMOCTOSATEJIHLHOI
pa6oThI:

YuTaNbHbIA 3a1 Nel
(TmaBHBIH KOpITYC),
YUTaANBHBIA 321 Ne 2
(pm3mar kopiryc-
yaebHoe),

YUTaIbHBIN 3a1 No5
(TyMaHUTapHBIN KOPITYC),
YUTABHBINA 3211 Ne6
(y4aeOHsbIit KOpITYC),
YUTaIbHBIN 3a1 N7
(TyMaHUTapHBIN KOPITYC),
nabopatopus Ne 320
(xumak koprryc).
S.nomemenne ais
XpaHeHUs H

HarJsAHbIe TOCOOHS,
JIOCKa,HOYTOYK,MYJIbTHMeEIna-
npoekTop Mitsubishi
XD3200U, skpaH ¢
anekrpomnpusonoM 300¥400cM
SpectraClassic.
AynutopusNe 311

VYueOHas Mebenb, yaeOHo-
HarJIsaHbIe IOCOOHs, TOCKa,
HOYTOYK,TpoekTop Mitsubishi
XD 600U, sxpaH ¢
anekTponpuBoaoM Projecta
183*240cm Mattewhite.
Aynutopus Ne 310

YyebHast Meberb, yueOHO-
HarJIsaHbIE IOCOOMs, TOCKa,
HOYTOYK,MyJIbTHMEIHA-
npoektop Mitsubishi
EW230ST, sxpaH HacTeHHBII
ClassicNorma 244*183.
Aynurtopus Ne 305

YueOHast Mebenb, yueOHO-
HarJsIHbIe TOCcO0HUs, TOCKa,
HOYTOYK,MyIbTHMEIHA-
npoektop Mitsubishi
EW230ST, sxpaH HacTeHHBII
ClassicNorma 244*183.
JlaGopaTtopus 316

YyebHas mebenb,
AHaIUTHYECKUI KOMIUIEKC
UBA, PMC «MonomeTpusi»
Komopomerpus, 2 PH-metpa,
«Annon-4100»
JlaGopaTtopus 317

Vuebnas mebens, PMC
«Honomerpus», YJIK
«IKOTIOTHIECKHIA
MOHHUTOPHHT» (y4eOHO-
1a0b0paTOPHBIA KOMILIEKC),
ITorenmuocrtar-I"'ansBoHacTaT
P-8nano, 2
(hoTo3TEKTPOKOIOpUMETPA
K®K 2MI1, Becsl
anammtaeckne OHAUS
Aynutopus Ne 004

NpoPHIAKTHYECKOT 0 Yyebnas mebenb, yaeOHO-
00CJIy:KMBaAHUSA HarJIsHbIC TIOCOOHS, JOCKa,
y4eOHOro koMmmytatop HP V1410-24G,

Ne 104 or 17.06.2013 r.
Jlunenzunbeccpounbie

2. MicrosoftOfficeStandard
2013 Russian. doroBop Ne
114 or 12.11.2014 r.
Jlunen3uun OGeccpodHbie

3.
KasperskyEndpointSecurity

IS OusHeca -
CraHaapTHBIH. JHorosop
Ne31806820398 or
17.09.2018 T. Cpoxk
IEUCTBUSL  JIUIEH3UU  J0
25.09.2019

4. Cucrema
LEHTPATN30BAHHOTO
TECTUPOBAHUS bawly
(Moodle). YumsepcanbHas
0o0IIeCTBEHHAsT  JIMLCH3US
GNU

5. LinuxOpenSUSE 12.3
(x84_64)

GNUGeneralPublicLicense
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o0opynoBaHMs:
naboparopus 318
(xumdak kopiryc)

TIEPCOHAIBHBIN KOMIIBIOTEP
LenovoThinkCentre A70z
IntelPentium E 5800, 320 Gb,
19" - 15 T, mxad HacTeHHBIH
TLK6U.

Aynurtopus Ne 005
Yuebnas mebenp, yueOHO-
HarJIsAHbIE TOCOOMS, TOCKA,
kommbrorep DEPONeos 470
MDi5_3450/4GDDR/T500
G/DVD+R u MoHUTOD
ViewSonic 21.5 - 13 mir,
mkad TLK TWP-065442-G-
GY, mka¢ monTakHbIH NT
PRACTIC 2MP47-
610B/SSt450/
SKS1/SSt750,59560, 00
T.316-14, mkad HacTeHHBIN
TLK6U.
Yurtanbublid 3aa Nel
Hay4Hnblii 1 yueOHbIi GoHT,
Hay4Has nepuosuka, [1K
(MOHOOJIOK) - 3
LIT,HEOTPAHUY EHHBIA JOCTYII
k ObC u B]I; xonmuuecTBo
MOCaJOYHELIX MeCT — 76.
YurtanbHbli 3270 No2
Hayunblit u yueOHbId QoHI,
Hay4Has nepuouka, [1IK
(MOHOOJIOK), TOAKITIOUEHHBIX K
ceru Unrtepuer, — 8§ mr.,
HEOrpaHMYCHHBIN TOCTYII K
OBbC u B/I; konu4ecTBO
rnocamgo4yssix mect — 50.
YuranbHbli 3271 NeS
Hayunblit v yueOHbIl QoHI,
Hay4Has nepuojnka, [IK
(MOHO0I10K) - 3 mmIT,
HEOrpaHMYEeHHBIN TOCTYII K
9bC u b/I; xonu4yecTBO
[OCaI0YHBIX MecT — 27.
YuranbHblii 3271 Ne6
Hayunesrit u yueOHbIH GoHA,
HayyHas nepuoauka, [1IK
(MOHOOJIO0K) - 6 mmIT,
HEOTrpaHMYCHHBIN TOCTYII K
9bC u B/I; xonn4aecTBO
rnocano4yssix mect — 30.
YurtaabHblid 37 Ne7
Hayunerit u yueOHbI# GOHT,
HayyHas nepuoauka, [1IK
(MOHOOJIOK) - 5 mmIT,
HEOTrpaHMYCHHBIN TOCTYII K
9BbC u BJI; xonn4aecTBO
[OCaI0YHbIX MecT — 18.
Jlabopatopust Ne320
VuebHas mebeb,
PenrtrenogryopecueHTHBINH
CIIEKTPOMETP B KOMITIEKTE C
000pyI0BaHUEM IO/ OTOBKH
npo0, Armapat APH-JIAT-03
JUISL pa3TOHKH HE(TEIPOITyKTOB
, Becet GR-200, HaGop
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apeomerpoB AOH-1,
Pedpaxromerp PAL-2,
Hoytoyk ASUS
JlaGopaTopus Ne 318
YueOHas mebens, MOY M
Samsung nazepusiit SCX-
4623F, KoMmImbioTep B cocTaBe:
cucremHbIi 010k DEPO
460MDi5-650, monuTOp,
KJIaBHATYpa, MBIIIIb,
Pedpakromerp, HabOp
apuomeTpoB, 2 pH-merpa
AHIMOH-4100, 2 pH-metpa
H198103 Checkerl.

[Ipunoxenue Ne 1

MMHOBPHAYKH POCCHHN
®T'bOY BO «bAIIKNPCKNU I'OCY TAPCTBEHHBIM YHUBEPCUTET»
XUMHNYECKUU ®AKYJIBTET




COJIEP’KAHUE PABOYEHN ITPOI'PAMMBbBI

JUCHUITIIMHBI Ddusnueckue METOAbI UCCIICAOBAHUA
Ha / ceMecTp
O4Hai

(hopma obyueHHs

Bua padorsl

O0beM TUCHUTIINHBI

O6mas tpynoemkocts auctutuinabl (3ET / gacos) 4/144
Y4eOHBIX 4aCOB HAa KOHTAKTHYIO pa0OTy C MPEINo/aBaTesieM: 60,7
JIEKINH 16
MPAKTUYCCKUX/ CEMUHAPCKUX -
1a00PaTOPHBIX 44
Apyrux ( TPyIIoBasi, HHAUBHIyalbHas KOHCYIbTAIMS U UHBIC BHIBI
yueOHOM JeATSIILHOCTH, ITPEyCMaTPUBAOIINE PaObOTy
obyuaroruxcs ¢ npenonasarenem) (OKP) 0,7
Y4eOHBIX 4aCOB HA CAaMOCTOSTENbHYIO padboTy oOyqarommuxcsi( CP) 83,3

VY4eOHBIX 4acOB Ha MOATOTOBKY K
sK3aMeny/3a4ery/ nudppepeHIMpoBaHHOMY 3a4eTy (KOHTPOJIb)

®dopma(bl) KOHTPOJIS:
3aueT / ceMecTp
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dopma U3ydyeHHS] MATEPUAIIOB: JICKLIHH,

dopma TeKylero

OcHoBHas 1 KOHTPOJISt
TPaKTHHCECKHAC SAHATHA, COMUHAPCKUC JOTIOJIHUTEIIbHAS 3aganus 1o yCIIEBaEMOCTHU
Ne T SaHuTHA, ﬂa60pa6T OpHLIS PaGoTEL, auTeparypa, CaMOCTOSITEIIbHOU (KOJIJIOKBUYMBI,
i €Ma U COACPIKaHUE camocCTosITeNIbHas padoTa U TPYI0EMKOCTh peKOMEHTyeMas paGoTe KOHTPOJIBHEIS
(B wacax) CTyJEeHTaM (HoMepa U3 CTYJICHTOB paboTHl,
CIIUCKA) KOMIIbIOTEPHBIE
JIK I[IP/CEM | JIP CP TeCTHI H T.IL.)
2 3 4 5 6 7 8 9
1. | CuexTpomeTpust siIEpHOTO 6 - 16 20 OcHn.1,2 [IpopaboTtats | IIpoBepka
marauTHOTO pesoHanca(l Hu BC Jon.10,11 nmareparypy 7 | JOManiHei u
). X¥MUYECKHii C/IBUT, €ro ayIUTOPHOU
MIPOUCXOXKACHNE. 3aBUCUMOCTh paboThl,
XMUMHYECKOTO CABHUra OT KOJIJIOKBUYM

pa3aMyYHbIX (PaKTOPOB.
AJTUTUBHBIE CXEMBI PAaCUETOB
XUMHYECKUX CIIBUTOB JIJIs
AJIKAaHOB, aJIKEHOB, IPOU3BOIHBIX
OeH3oa.

Crnu —CIIMHOBOE
B3aNMOJICHCTBHE, €ro
npoucxoxaeHue. GopmManbHbIi U
1o 1y(hopMaTbHBIN METObI
pacuera HMHTEHCHUBHOCTEW JIMHUI
MYJIBTHILIETA. MeTtoauka

pactugpoBku [IMP-criektpoB

OcobenHoctu CHEKTPOMETPUH
SIMP BC. Tonyuenue cnekTpos —
MOJHO€, YaCTUYHOE II0/IaBJICHHE
CIMH-CIIMHOBOTO B3aUMOJICUCTBUS
C TNPOTOHaMH. XUMHYecKHe
capurk sjep C, 3aBUCHMOCTD HX
OT pPa3NUYHBIX  (AKTOpPOB U
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QUIITUBHBIC CXEMBI  PACUCTOB.
Pacmmgposka criektpos IMP 13C.

DONEeKTPOHHBIM  MapamMarHUTHBIN - 15 Ocn.1 [TpopaboTaTsb IIpoBepka
pe30HaHC. Ocobennoctu Homn.7,8 auTeparypy 8 JOMalrHe#d u
cuektpomerpun OIIP. ge-Pakrop ayIMTOPHOU
" 3aKOHOMEPHOCTH ero paboTHI,
M3MEpeHHUs. YCIIOBUS pE30HAHCA B KOJJIOKBHYM
OIIP. CBepxTOoHKOE
B3aumo/ieiictBue B cnekrpax JIIP,
€r0 TPOWCXOXKJICHHE W OCHOBHBIC
3aKOHOMEPHOCTH  paCIIETUICHHSI
cuUrHajia. Anmaparypa
Macc-cniekrpomerpus .HMornzamms 14 20 Ocn.3 [Tpopaborats | [IpoBepka
MOJIEKYJ U 001I1e JHomn.5,12 mureparypy 9 | qoMarmHed u
3aKOHOMEPHOCTH PETHUCTPAIHA ayJIUTOPHOM
CIIEKTPOB B MacC-CIIEKTPOMETPHH. paboTHI,
[Tuku MOJIEKYJISIPHBIX HOHOB U KOJJIOKBHYM
3aKOHOMEPHOCTH WX 00pa30BaHUs
Y MHTeHCUBHOCTH. OnpejieneHne
OpyTTO-POPMYIIBI C
MCIIOJIb30BAHUEM H30TOITHBIX
WOHOB.

@dparMeHTalys HOHOB H €€
3aKOHOMEPHOCTH. Meroauka 1o
pacmuppoBKe Macc-CIeKTPOB.
UK-cnexktpomerpus. duznueckue 10 15 Och.1.3 [Tpopaborats | [IpoBepka
OCHOBBI KoJIe0aTeIbHbIX Hom.4,13 auTeparypy 6 JIOMAaIlHEel u
Nepexo10B B MOJIEKYax: ayJIUTOPHOM
rapMOHUYECKHE, paloThI,
aHrapMOHHYECKHE KoJIebaHus, KOJIJIOKBHYM
00epTOHBI. Banentnsie u
nepopMaIuoHHbIE KoJIeOaHMsl.

Uucno  kosebanuit.  [lpaBuna
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otbopa. YcnoBus
XapaKTEPUCTUUYHOCTU KOJICOAHMIA.
OcHoBuble obnactu MK- cnexrpa
U TPUHLMIBL €€ pacluppOBKH.
Amnmaparypa. IIpurorosnenue
00pasIoB.

Y®-cnexkrpomerpus. Puznueckue
OCHOBBI JIEKTPOHHBIX NEPEXOJI0B,
ux 3aKOHOMEPHOCTH u
knaccudukanus.  Ilepexoapr ¢
nepeHocom  3apsiga.  [IpaBuia
otOopa. XpomModopsl u
ayYKCOXPOMBI. DaKTOpHI,
BIUSIOIIME  HA  DJEKTPOHHBIE
CIICKTPHI IOIVIOUICHMS: BIIMSHHE
T—>T - WU P-T -CONPSHKCHHUS,
3aMECTHUTEINEH, BOAOPOIHOM CBSI3H,
HaIpsDKEHHOCTH nukia. IIpasuio
BynBopaa

13,3

Ocn.1,2
Jom.4.13

[TpopaboTaTh
TuTepaTypy 8

IIpoBepka
JIOMalIHen u
ayIMTOPHOU
paboThl,
KOJUIOKBHYM

Bcero yacos:

16

44

83,3
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ITpunoxxenue Ne 2

PEMTUHT -IIJIAH JUCIUILJIAHBI
Du3HYeCcKUe METO/Ibl UCCIICIOBAHMS
Crnenuanbaocth 04.03.01 «Xumus»
kype IV, cemectp 7

Bujani yueOHoi BaJua 3a Yucao Banabl
HAeATeJJbHOCTH CTY/ICHTOB | KOHKpeTHOe | 3aJJaHuil 3a MHUHUMAJIb MaKCHMAJb
3a/laHue ceMecTp HbIH HbIi
Monyas 1
Tekymmii KOHTPOJIb
1. AyauropHas paboTa 3 5 0 15
2. TecTOBBIN KOHTPOJIb 5 2 0 10
Py0exHblii KOHTPOJIb
KomtoxkBuym 25 1 0 25
Moayasb 2
Tekymmii KOHTPOJIb
1. AynuropHas padoTa 3 5 0 15
2. TecToBBIN KOHTPOJIb 5 2 0 10
Py0e:kHbIi KOHTPOJIb
KomtoxkBuym 25 1 0 25
IMoompuresbHbIE 0AJIIBI
1. Crynenueckas
oJIUMITHAJA
2. IlyOnukanus cratei
3. PaGota co mkoJbHUKaMH
(Kpy’>KOK, KOHKYPCHI,
OJIMMITHA/TBI )
IHocemaemocTh (0a/1JIbI BBIYMTAIOTCS U3 0011eH CyMMbI HA0OpPaHHbIX 0AJ1J10B)
1. ITocemenune -0,7 8 0 -6
JICKIIMOHHBIX 3aHITHIMA
2. Ilocemenue -0,2 44 0 -10
MIPAKTUYECKUX
(ceMuHapCKHX,

J1a00PaTOPHBIX 3aHATHI)




	программа бакалавриата
	2.  Цель и место дисциплины в структуре образовательной программы
	Особенности структурного анализа органических соединений при совместном использовании спектральных методов. Алгоритм структурного анализа Примеры решения задач структурного анализа, имеющих различную степень сложности
	Дополнительная литература:

