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CnMcoK JOKYMEHTOB U MaTepHaIoB

. IlepedeHp NIaHUPYEMbIX PE3yIbTaTOB OOYyYEHHUS IO JUCLUIUIMHE, COOTHECEHHBIX C
YCTaHOBJICHHBIMH B 00pa30BaTeNIbHOW MpOrpaMMe HHIUKATOpaMH JIOCTHXKEHUS
KOMITETEHIIUH

. Ilenb u MecTO AMCHUIUIMHBI B CTPYKTYpE 00pa30oBaTeIbHON MPOrpaMMBbl

. Conepxanue paboueil mporpammbl (00BEM IUCHMIUIMHBL, TUMBI M BHUJABI y4eOHBIX
3aHATUH,  ydyeOHO-MeToaudeckoe  oOecreueHue CaMOCTOSITETbHON paboTHI
00yyaronmxcs)

. ®oHZ OLIEHOYHBIX CPEICTB 110 JUCLUIUINHE

4.1. TlepeueHb KOMIETEHIUH U UHIUKATOPOB JTOCTUKEHHUSI KOMIIETEHIIUHN C yKa3aHUEM
COOTHECEHHBIX C HUMM 3allJIJAHUPOBAHHBIX PE3yJbTaTOB OOYyYEHHs IO JUCLMILUIMHE.
OnucaHye KPUTEPHUEB U IIKAJT OLICHUBAHUS PE3yJIbTaTOB 00yUYEHHsI O JUCLUILINHE.
4.2. TunoBble KOHTPOJIbHBIE 3a/JlaHdsd WM HHbIE MaTepuajbl, HEOOXOAHUMBIE IS
OLIEHUBAHUS Pe3yJbTaTOB 00Y4YEHUs MO AUCLUIIIIMHE, COOTHECEHHBIX C YCTAHOBICHHBIMU
B 00pa30BaTeIbHOM MPOrpaMMe HHANKATOpaMU JOCTHKEHHS KoMIeTeHIni. Mertonuueckue
MaTepHalbl, ONpPENENAIONIMe MPOLEeaypbl OIEHUBAHUSA PE3YJIbTATOB OOy4YeHHs IO
JTUCLUILIINHE.

. YdeOHOo-MeToan4YecKoe U HHGOPMAITMOHHOE 00eCTIeYeHrEe TUCITUTUTHHBI

5.1. [lepedeHb OCHOBHOI U JOMOJTHUTEIHHON Y4eOHOM JTUTEPaTyphl, HEOOXOIMMOMN ISt
OCBOEHUS JIU CLIUTIIIMHBI

5.2. Ilepeuenpb pecypcoB HHPOPMAIIIOHHO-TEIEKOMMYyHUKAIIMOHHON cetn «HTepHeT»
U MPOrpaMMHOT0 obecrnedeHns, HeOOXOAUMBIX JIJII OCBOCHMS AMCHUIUIMHBI, BKIIIOYAs
npogeccruoHanbHble 0a3bl JaHHBIX U HH(OPMALIMOHHbBIE CIIPAaBOYHbIE CUCTEMBI

. MarepuansHo-TexHrueckas 6asza, HeoOXoAuMast 1 OCYIIEeCTBIEHU 00pa30BaTEILHOIO

mponecca 1mo AuCiuuIlInHEe



1. TIlepeveHb MIIAHUPYEMbBIX Pe3yJbTATOB 00YUEeHUsI MO AUCIHHUNJINHE, COOTHECEHHBIX C
YCTAHOBJICHHBIMH B 00pa30BaTe/JIbHOM NPOrpaMMe HHANKATOPAMH 10 CTHKEHU S
KOMIIeTEeHI M

[To uroram ocBOCHHMS TUCHMUILUIMHBI 00YYArOMIUNACS JOJKEH JOCTHYb CIECTYIOIINX PE3yIbTaTOB

o0y4deHus:

Kareropus (rpynmna)
KoMneTeHumii'
(npu Hanuuun OIIK)

d®opmupyemast
KoMIeTeHus (¢
YKa3aHHeM K0/2)

Kon n
HANMEHOBaHHe
HHIMKATOPA
JTOCTHKEHHUS
KOMIIETEHIIHHA

Pe3yabTaThl
00y4eHus 1Mo
AUCIUTIHHE

Oo6menpodecCHoHATBHBIC
HaBBbIKH

OIIK-2. Criocoben
MIPOBOJIUTH C COOJIIO/IEHUEM
HOPM TEXHUKHU
0€30MacHOCTH XUMHUYECKUIl
9KCIEPUMEHT, BKIIHOYasi
CUHTE3, aHAJIN3, U3YYCHHUE
CTPYKTYPBI U CBOMCTB
BELIECTB U MaTEpUAJIOB,
UCCIIEJOBAHUE IIPOLIECCOB C
uxact

OIIK-2.1. PaGoTaer ¢
XUMHAYECKUMHU
BEIIECTBAMM C
cOOJTI0IeHHEM HOPM
TEXHUKH 0€30I1aCHOCTH

3HAaTh: CTaHAAPTHBIC
METOJBI IIOJTYYCHUS,
WICHTU(HUKALUHT U
HCCIIeJOBAHUS
CBOWCTB BELIECTB U
MaTepHaoB,
mpaBuiIa 00paboTKH
1 oopMIICHUS
pe3ynbTaToB paboThI,
HopMmbl Th

OIIK-2.2. ITpoBoaut
CHHTE3 BEIIECTB U
MaTepHaoB pa3HOH
TIPUPOJIBI C
UCIIOJIb30BaHUEM
HUMETOITUXCSI METOJJK

3HaTh: CTaH/IAPTHEIC
METO/IBI TIOJTyYEHUS,
UACHTU(HUKALIT U
WCCIIEeI0BaHUS
CBOICTB BEIIIECTB U
MaTepuaoB,
npaBmiia 00paboTKH
1 oopMIICHHUS
pe3yNbTaTOB PAbOTHI,
HopMBbI Th

YMeTh: NpoBOIUTH
MPOCThIE
XUMUYIECKUE OTIBITHI
IO TpeJTaraeMbIM
METOTUKaM
Buasets 6a30BbIMHE
HaBbIKAMHU
HPOBENCHUS
XHUMHUYECKOTO
JKCIIEPUMEHTA U
oOopMIICHHS €T0
pe3yNbTaToB




OIIK-2.3. IIpoBogut
CTaH/IAPTHBIE OTIEPAINU
JUTSL OTIPE/ICIICHHS
XUMHYECKOTO U a30BOro
COCTaBa BEIIECTB U
MaTepUaioB Ha X OCHOBE

OIIK-2.4. ITpoBout
HMCCJIEOBAHUS CBOUCTB
BELIECTB U MATEPHUAJIOB C
HCIIOJIb30BAaHUEM
CEpUMHOT0 HAY4HOI'O
000pyI0BaHUs

3HaTh: CTaHAAPTHBIC
METO/IBI TIOJTyUYEHUS,
WACHTU(DHUKALIUT U
HCCIEeI0BaHUS
CBOICTB BEIIIECTB U
MaTepuaoB,
npaBuiIa 00paboTKU
1 o(OpMIICHUS
pe3ybTaTOB PAOOTHI,
HopMBbI Th

YMeTh: NPOBOAUTH
MPOCTHIE
XMMHUYECKHE OTBITHI
I10 MPEIaracéMbIM
METOAUKaM

3HaTh: CTaH/ApTHEIC
METO/IbI TIOJTy4YEHUS,
UACHTU(PUKAIH U
UCCIIeI0BaHUS
CBOICTB BEILLECTB U
MaTepuaos,
npasuiia 00padboTKu
1 oOpMIICHUS
pe3yNbTaTOB PAOOTHI,
HopMmbl Th

Dduznko-MaTeMaTHIECKast
U KOMIIBIOTEpHAs
TPaMOTHOCTb IIPH
pelmIeHnn 3a1a4
npodeccroHaIbHON
JIeATeIbHOCTU

OIIK-4.Cnocoben
IJIAaHUPOBATh pabOThI
XUMHUYECKOU
HaIpaBJIEHHOCTH,
0o0pabarTwIBaTh U
HMHTEPIPETUPOBATH
MIOJTyYEHHBIC PE3YIBTATHI C
UCIOJH30BaHUEM
TEOPETUYECKUX 3HAHUI U
MPAKTHYECKUX HaBBIKOB
pellIeHus] MaTeMAaTUYECKUX
1 GU3HYECKUX 33724

OIIK-4.1. cnonszyer
6a30BbIe 3HAHUS B
o0acT MaTeMaTHKH 1
bu3MKK U
TUTAHUPOBAHNH paboT
XUMUYECKOU
HaIlpaBJIeHHOCTH

3HaTh: OCHOBHEIC
TEOPETUIECKHE
TTOJIOXKCHHSI
CMEXHBIX C XUMHUEH
€CTECTBCHHOHAYIHBIX
JOUCHUIIIINH

3HaTh:
MaTeMaTHYCCKHH
ammapar,
HEOOXOIUMBIH ISt
pereHus
npoQecCHOHANTBHBIX
3a7a4 B 00J1acTH
XUMHHU U
MaTepHaJIOBEACHUS
YMeTh: pemarhb
TUTIOBEIE yueOHBIE
3a7a4y 110 OCHOBHBIM
paszzaenam
MaTeMaTHKH U
€CTECTBCHHOHAYYHBIX
JTUCIUTUTHH

Bnaners: HaBBIKaMU
paboTHI ¢ yueOHOM
JIUTEpaTypoH,




OIIK-4.2. O6pabarsiBaeT
JIAaHHEBIE C
HCIIOJIb30BAHUEM
CTaHIAPTHBIX CIIOCOOOB
AmnMpOKCUMAIHH
YUCIICHHBIX
XapaKTePUCTHK

OIIK-4.3.
WnTepnperupyet
Ppe3yabTaThl XUMHYECKUX
HaOIIOAECHU C
UCTIONIb30BaHUEM
(HU3NUECKUX 3aKOHOB H
MpEACTaBICHUI

OCHOBHOM
TEPMHUHOJIOTHEH U
MMOHATUHHBIM
ammaparoM 0a30BBIX
MaTeMaTHYECKUX 1
€CTECTBCHHOHAYYHBIX
JIACHHILIAH

3HaTh:
MaTeMaTHYECKUI
arnmapar,
HEOOXOIUMBIN ISt
peuieHus
poheCCUOHATBHBIX
3a/1a4 B 00J1aCTH
XUMHUHU U
MaTepualioBeICHHS

YMers: pemarb
THUIIOBBIE y4eOHbIC
3a]adM 110 OCHOBHBIM
pazzenam
MaTeMaTHKU U
€CTECTBEHHOHAYYHbIX
JVCIUIIIINH

Bnaners: HaBBIKaMH
paboThI ¢ yaeOHOMH
JIUTEPATYPOH,
OCHOBHOH
TEPMUHOJIOTUEN U
MOHATUITHBIM
ammapaTroM 0a30BBIX
MaTeMaTHYeCKUX U
€CTECTBEHHOHAYYHBIX
JUCHUIIIINH

2. Leap u MecTO IMCUUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOI NPOrpaMMbl

I[I/ICI_II/IHJ'II/IHa «Duzuyeckue Memoowvl Uccie008aHUs» OTHOCHTCS K 0043aTEIILHON YacTH .

JucuummHa uzydyaercs Ha 4 kypce B 7 ceMectpe.

HCJ'H/I HU3YUYCHUA OTUCHUIIJIMHEI | O3HAKOMJICHUC CTYJCHTOB C NPUHIUIIMAJIbHBIMU OCHOBAMU,
IMPAaKTUYCCKUMHU BO3MOXKXHOCTAMHA U OI'PAHUYCHUAMUA Ba)KHEHIIIMX A1 XUMHUKOB (bI/ISI/ILIeCKI/IX
MCTOAOB UCCIICAOBAHHA ,3HAKOMCTBO C UX allllapaTyPHbIM OCHAIICHUECM U YCIOBUAMU ITPOBCACHUA

OKCIICPUMCHTA.

Jlj1s OcBOEHUS AU CLUILIIMHBI HEOOXOAMMBI KOMIIETEHLIUH, COPMUPOBAHHBIE B paMKax
M3YUYEHUS CIEIYIOMINX TUCIHUIUIMH: IPH OCBOSHUH JaHHOW AMCIMILIUHBI TPEOYIOTCS cCaMble
BBICOKHE 3HAHHUS, YMEHHUS U HaBBIKH, IPUOOPETEHHBIE B PE3YJIbTATE OCBOCHHS BCEX
HpeIECTBYIOMINX TUCIUIIIIMH, OCOOCHHO TaKUX, KaK OpraHuYecKas XUuMus, (GU3ndeckas XuMus,
CTpOEHHE BeulecTBa, pU3MKa, aHATMTUYECKast XUMHUS, WHOCTPAHHBIN A3bIK.




3. Coaepxanue padoyeii mporpaMmmsl (00beM TMCHMILUIMHBI, THIIBI H BUABI Y4eOHbIX
3aHATHH, y4eOHO-MeTOoAnYecKoe o0ecnedyeHrne CaMOCTOATEIbHOM padoThI
o0yyarommxcsi)

Conepxanue paboueit mporpaMmsl ripeacTaBieHo B [Ipunoskennn No 1.

4, (I)OH}I OLCHOYHBIX CPECACTB IO JTUCHUIIMHE

4.1. IlepeyeHb KOMIETEHIMI 1 MHANKATOPOB 10CTHKEHUS] KOMIIETEHIHI ¢ yKa3aHUeM
COOTHECEHHBIX ¢ HUMHU 3AIVIAHUPOBAHHBLIX PE3yJbTaTOB Oﬁy‘leHI/Iﬂ mo AuCIMIIJINHE.
Onucanue KPHUTEPHUEB U HIKAJ OLICHUBAHUA PE3YJIbTATOB Oﬁy‘leHI/Iﬂ no ITuCIMIlIMHE.

Kox u dopmymuposka komnerenimn OITK-2 CriocobeH mpoBOAWTH ¢ COONIOEHHEM HOPM TEXHHKH 0€30MacHOCTH

XHMHAYECKHI OKCIICPUMCHT, BKJIOYass CHUHTE3, aHAIN3, U3YUYCHUC CTPYKTYPbl H CBOMCTB BCHICCTB U MAaTCpUalioB,
HCCIICJOBAHNUC NPOLECCCOB C UX YHYACTUCM

HaBBIKAMH MIPOBEICHUS
XUMHYECKOTO
9KCIEPUMEHTA U
o¢opMIIEHHS €T
pe3yabTaToOB

Kon n Pe3yabTaTsl 00yuenus Kpurepuu orneHnBaHus pe3yabTaToB 00yJICHUS
HaNMeHOBaHHe 10 TMCUHILTHHE
HHAMKATOPa
JAOCTHKEHHS He 3aureno 3adreHo
KOMIIeTeHI[U!
OIIK-2.1. 3HaTh: CTaHAAPTHBIC 3arpynusiercs B | lMeer yeTkoe, IeI0OCTHOE MpPEACTaBICHHE O
Pabotaer C | MEeTOHbI ITOJyIeHHUS, OTIpeeIeHUN COZIEpPYKaHUHM OCHOBHBIX XUMHUYECKHX KYPCOB
XUMUYIECKUMHU nAeHTUUKANUT 1 6a30BBIX U OOmUX 3aKOHOMEPHOCTAX XHMHYECKHX
BeIllECTBaMHU C | mccnenoBaHMs CBOMCTB TIOHATHI U MPOLIECCOB, U3YYaeMbIX B paMKaX OCHOBHBIX
coOmoieHreM BEILIECTB ¥ MaTEepUaJIOB, (OpPMYTHPOBKE | XUMHUYECKHUX JUCLUITINH
HOpM TEXHUKH | TpaBUIIa 00pabOTKH H OCHOBHBIX
Oe3omacHOCTH odopMIIeHHs Pe3yJbTATOB | 3aKOHOB XMMHHU
pabotsl, HopMmel Th
OIIK-2.2. 3HaTh: CTaHAAPTHEIC He ymeer YMeeT nporHo3upoBaTh pe3ybTaThl
[IpoBomUT CHHTE3 | METOBI MTOTyIEHHS, HECJIOXKHBIX ITOCIIEA0BATELHOCTEH
BEIIECTB U | uaeHTH(HKAIMA U XMUMUYECKUX PeaKIni ¢ yueToM o0IIux
MaTepuaaos HCCIIEZIOBaHMUS CBOWCTB 3aKOHOMEPHOCTEH MPOIECCOB, N3Y9IaEMBbIX B
p33H0171 mpupoanl € BCIICCTB 1 MaTCpralioB, paMKaxX OCHOBHBIX XUMUYCCKUX JUCHUIIIUH
UCIIOJIb30BaHNEM npaBuiia 00paboTKu U
HUMETOLTIXCS odopMIIeHHS Pe3yIbTATOB
METOJIUK pabotsl, HopMmbl Th
YMeTb: IPpOBOIUTH He ymeer ‘YMeeT BbINOIHATh IEMOHCTPATUBHBIE
MIPOCTBIE XUMUYECKHUE OTIBITHI IO XUMHH; OJTHO- U IBYXCTaJUHHBIN
OTIBITHI 1O TIpeIaraeMbIM CHHTE3 I10 TIpe/IIaraeéMoil METOANKE C
METOIUKaM BBIXOZIOM LIEJIEBOT'O MIPOIYKTa COITIACHO
3as1BJICHHOMY B METOJIUKE; TPOBOJIUTH
KOMIUJIEKCHBIH aHaJIN3 U HCCIIEI0BAHNUE
CBOICTB IOJIy4EHHBIX BEILIECTB U
MarepuaioB. YMeeT o(OpMILITh PE3yIbTaThl
9KCIEPUMEHTA B COOTBETCTBUH C
3as1BJICHHBIMH TPEOOBaHUSIMU
Bnaners: 6a30BbIMU He Bageer Brnaneer HaBbIKaMU CHHTE3a,

I/II[EHTI/I(l)I/IKaHI/II/I N U3yUCHUSA CBOIICTB
BE€IIECTB U MaTCPUAJIOB, IIPABUIIBHOTO
IMPOTOKOJIMPOBAHMSA OIBLITOB




OIIK-2.3.
[IpoBoaut
CTaHJapTHBIC
orepanuu JUTS
OTIpeIeNICHUsI
XHUMHYECKOTO U
(azoBoro cocrasa
BEIIECTB "
MarepHaioB Ha HX
OCHOBE

3HaTh: CTaHAAPTHBIC
METO/IbI IOJTYYeHHUS,
UAeHTUUKAIUY U
HUCCIIENOBAHUS CBOUCTB
BEIIECTB ¥ MaTEPUAJIOB,
mpaBuiia 00paboOTKA U
odopMITeHHs Pe3yIbTATOB
pabotsl, HopMmbl Th

3arpyaHsercs B
BEIOOpE MeTo1a
MTOITyYCHUS,
uaeHTU(HUKAIINN
U UCCIICIOBAaHUS
CBOIICTB
YKa3aHHOTO
BCIIIECTBA, HE
3HAET
TpeOoBaHUil K

o opMIICHHIO
pe3yabTaToB
SKCIIEpUMEHTA 1
HopM Th

3HACT cTaHmapTHEIE METOMLI IIOJTyYEHUS,
WICHTU(HUKALMY W HCCIENOBaHUsI CBOMCTB
Ppa3IMYHBIX TPYII BEIIECTB W MAaTEpUAJIOB,;
MpaBUJIa TEXHUKHU OC30MAaCHOCTH MPH padboTe
C  HHUMH,

OCHOBHBIE  TpeOOBaHUSA K

0(hOpPMIICHHIO Pe3yIbTATOB KCIICPUMEHTA

YMeTb: IpOBOIUTH
MPOCTBIE XUMHUYECKHE
OTIBITHI IO IpPeIaracMbIM
METOUKaM

He ymeer

YMeeT BBINONHATh AEMOHCTPATHBHBIC
OTIBITHI IO XUMHH; OJTHO- U IBYXCTaJUHHBIN
CHHTE3 110 IpelaraeéMoil METOUKE ¢
BBIXOJIOM LIEJIEBOTO IIPOYKTa COTTIACHO
3as1BJICHHOMY B METOJIUKE; TPOBOJIUTH
KOMIUIEKCHBIH aHAIIN3 U HCCIIEA0BaHNE
CBOJCTB ITOJTy4€HHBIX BEILIECTB U
MaTepralioB. YMeeT 0(hOpMIISITh PE3YIbTATHI
9KCIIEPUMEHTa B COOTBETCTBHUH C
3as1BJICHHBIMH TPEOOBaHUSIMHU

OIIK-2.4.
[IpoBoaut
HCCIIEIOBAHMS
CBOJCTB BEILIECTB U
MaTepuaoB c
HCIIOJIb30BaHUEM
CEepUIHOTO
HAyYHOTO
o0opynoBaHus

3HaTh: CTaHAAPTHEIE
METO/IbI IOJTYYCHUS,
HUOCHTUDHUKAIIH U
HCCIIeIOBAHUS CBOMCTB
BEILIECTB 1 MATEPUAIIOB,
npaBuiia 00pabOTKU U
odopMIIeHHs Pe3yIbTaTOB
pabotsl, HopMmEl Th

3aTrpyaHsaeTcs B
BEIOOpE MeToIa
MOJy4YeHUS,
UICHTUDUKAITTH
M UCCIIEOBAHMUS
CBOMCTB
YKa3aHHOTO
BEIIECTBA, HE
3HAeT
TpeOoBaHMIA K
odopmireHHI0
Ppe3yJIbTaToB
SKCIIEpUMEHTA 1
HopM Th

3HAET CTaHAAPTHBIE METOMBI MOJIyYEHHS,
WIEHTU(HUKAMN W HCCIECIOBaHUS CBOMCTB
Pa3IMYHBIX TPYIII BEIIECTB M MaTepUaJIOB;
MpaBUjIa TEXHUKH O€30MMacCHOCTH IpH padoTe
OCHOBHbBIE

C HUMHU, Tpe60BaHI/IH K

0(hOPMIIEHHIO Pe3yIbTATOB SKCIIEPUMEHTA

Kon u dopmymupoka kommnereHimn OIIK-4 CnocobeH muiaHHpoBaTh pabOThl XMMHYECKOW HalpaBieHHOCTH,
0o0pabaTbIBaTh W WHTEPIPETHPOBATH IIOJNYYCHHBIE PE3YAbTAaTHl C HCIIOJIB30BAHUEM TEOPETHUSCKUX 3HAaHWH U
MIPAaKTHYECKUX HABBIKOB PEIICHHS MaTeMaTHYECKUX U (PU3NYECKUX 3a/1a4

Kox n Pe3ynbTaThl 00yyeHus1 o Kputepuu orieHUBaHUS pe3yIbTaTOB 00yICHUS

HANMEHOBaHHE JUCIHILTAHE

HHIHKATOpPA

JOCTHKEHUS He 3aureno 3aureHo

KOMTIEeTeHI[UT
OIIK-4.1. 3HaTh: OCHOBHEIE 3arpyaHsaeTcs B Nmeer YeTKOe, L[EJIOCTHOE
Hcnonb3yer TEOPETHYECKHUE MOJOKEHHS | ONpeNeeHUN TIPE/ICTaBIICHHE 00 o0mux
0a30Bble 3HAHUS | CMEKHBIX C XUMHUEH 0a30BbIX TOHITUHN U 3aKOHOMEPHOCTSAX CMEKHBIX C XHMHEH
B o0yacTu | ecTeCTBEHHOHay4YHbIX (hopmynHpoBKe €CTECTBEHHOHAy4YHbIX  JUCUHUIUIMH U
MaTeMaTUKd U | JUCHUILIINH OCHOBHBIX 3aKOHOB Ccrocobax WX  HUCIOJIb30BAHHUS — TPHU
fiNzidiieys npu CMEKHBIX C XUMUEH pemeHnn MPOo(deCCHOHANBHBIX 3a7ad B
TUTaHUPOBaHUHU €CTECTBEHHOHAYYHBIX | O0JIACTH XMMHHU M MaTepUaiOBE/ICHUS
pabot IHACIUIIINH

8



XUMHUYECKOH 3HaTh: MaTEMaTUIYECKUH He moxer npusectu Nmeer YeTKOE, LIEJIOCTHOE
HAIPaBJICHHOCTH | ammapar, HeoOXOIUMBIN MIPUMEPHI IIPE/ICTaBIECHHE 0 criocobax
JUISL peTLIeHNS WCIIOJIb30BaHUS HCTIOJIb30BAHUS MaTEMaTHYECKOTO
poeCCHOHANBHBIX 3314 | MaTeMaTHYECKOTo anmnapaTa IpH peleHny 3a1a4d B 001acTu
B 00J1aCTH XMUMUH U anmapara npu XMMUH 1 MaTepHAIOBEICHUS
MaTepHaJIOBEACHUS pelieHuy 3a/1a4 B
001acTH XUMHAH U
MaTepHuaIOBEACHUS
YMeTb: pemarh TUIIOBbIE He ymeer VYMeer pemrats 331241 MOBBIIIEHHON
yaeOHBIC 3a7]a9H 110 CIIO)KHOCTH 13 0a30BBIX KYPCOB
OCHOBHBIM pa3zenam €CTECTBEHHOHAYYHBIX TUCIUTUINH
MaTeMaTHKH U
€CTECTBEHHOHAYYHBIX
JCIUIIIIHH
Biagers: HaBbIKaMU He Bnageet Biageer HaBbIKaMu KpUTHYECKOIO
paboThI ¢ yueOHO aHanu3a yueOHoii nadopmanuy,
JUTEPATypOi, OCHOBHOM YPOBEHb BIIJICHHS TEPMHUHOJIOTHEH 1
TEpMHHOJIOTHEH 1 MOHSATUHHBIM allapaToM M03BOJISIET
TTOHSATHIHBIM alIapaToM (hopMyIHpOBaTh BEIBOJIBI M YHAaCTBOBAaTh
0a30BBIX MaTeMaTHYECKUX B INCKYCCHUH T10 Y4eOHBIM BOIIpOCaM
U €CTECTBEHHOHAYUHBIX 0a30BBIX MaTEeMaTHYECKUX H
JICIUTIIIH €CTECTBEHHOHAYYHBIX TUCIUTUINH
OIIK-4.2. 3HAaTh: MaTeMaTHYECKHH He moxer mpusectu | Mmeer YETKOE, LEJI0CTHOE
O0pabatbiBaeT anmnapar, HeoOXOIUMBIi TIPUMEPBI MIPE/ICTABIICHHE 0 criocodax
JTaHHBIC C | Ims pemieHus HCIIOJIb30BAHUS UCTIONIb30BAHUS MaTEMaTH4eCKOTro
UCIIONIb30BaHUEM | MPO(ECCHOHANBHBIX 3aJ]a4 | MaTeMaTHYeCKOTro anrmapaTa IIpy pelIeHny 3a1a4d B 001acTu
CTaHIapTHBIX B 00JacTH XMMUH U anmapara Inpu XMMUHU U MaTepHATOBEICHUS
croco6oB MaTepHaJIOBEACHUS pelieHuy 3a1a4 B
ANMpPOKCUMALUU 00JIaCTH XHMUH U
YHCIIEHHBIX MaTepHUAIOBEICHHS
XapaKTepUCTUK
OIIK-4.3. YMeTh: pemarh TUIIOBbIE He ymeer VYMeer pemrats 331241 MOBBIIIEHHON
HuTepnperupyer | ydeOHbIE 3a0a41 TI0 CJIO’KHOCTH U3 0a30BBIX KypCOB
pe3ynbTaThl OCHOBHBIM pa3zenam €CTEeCTBEHHOHAYYHBIX TUCIUTUINH
XUMHUYECKUX MaTeMaTHKHU U
HaOMIONEHUH ¢ | eCTeCTBEHHOHAYYHBIX
HCTOJb30BAHUEM | TUCLHUIUIMH
(uznueckux Bnaners: HaBbIKaMU He Bnaneetr Buiiageetr HaBbIKaMy KpUTHYECKOTO
3aKOHOB U | paboThl ¢ yueOHO aHanu3a y4eOHoH nHdpopMaIuy,
IIPEICTaBICHUI JUTEPaTypOi, OCHOBHOM YPOBEHB BJIAJCHUS TEPMUHOIOTHEN U
TEpMHHOJIOTHEH 1 MOHSATUHHBIM allapaToM M03BOJISIET
TTOHSATHIHBIM alapaToM (hopMynHpOBaTh BEIBOJIBI M YHaCTBOBATh
0a30BBIX MaTeMaTHYECKUX B JINCKYCCHUH T10 Y4eOHBIM BOIIpOCaM
U €CTECTBEHHOHAYUHBIX 0a30BBIX MaTEMaTHYECKUX
JICIUTIIINH €CTECTBEHHOHAYYHBIX TUCIUTLINH

4.2. TunoBble KOHTPOJIbHbIE 32JaHUS HJIH HHbIE MAaTepPUAJbl, He00X0AUMBbIe [IJIfl OLlEHUBAHUS
pe3y/1bTaTOB 00y4eHHUs M0 JUCHUIIUHE, COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMH B 00Pa30BaTeILHOM
nporpaMMe HHINKATOPAMH JI0CTHKEHHUsI KOMIeTeHIIuii. MeTonyecKue MaTepualibl,
onpeaeJisouMe Npoueaypbl OEHUBAHUS Pe3yJ1bTATOB 00yYeHUsI 0 JUCHHUILINHE

KOI[ U HAUMECHOBAaHHUE UHAUKATOPA

JOCTHKCHUHA KOMIICTCHIINU

Pe3yabTaThl 00yueHus no
AUCHUIIMHE

OueHoynnie
cpeacTBa



OIIK-2.1. PaboTaer ¢ XUMHYECKUMHU BEIIECTBAMH C 3HAaTh: CTaHAAPTHBIE METOBI Konrtposbhas
COOJIIO/IEHHEM HOPM TEXHHKH 0€3011aCHOCTH MOJTy4eHUs1, UACHTH(OUKAIMY 1 pabora
WCCIIEZIOBAHUS CBOMCTB BEIIECTB U Konnoksuym
MaTepHajoB, IpaBuiIa 00paboTKH Tecr
odopMIteHHs pe3yabTaToOB padoTHl,
HopMBI Th
OIIK-2.2. TIpoBOJIUT CUHTE3 BELIECTB U MAaTEPHAIIOB 3HaTh: CTaHAAPTHBIE METOIBI KonTponbsHas
Ppa3HO IPUPOIBI C UCTIOIH30BAHINEM UMEIOIITNXCS MONTyYIEHUS, HACHTH(DUKAITIN 1 pabora
METOJTK WCCIIEZIOBaHUS CBOMCTB BEIIECTB U Konnoksuym
MaTepHaJoB, IpaBuiIa 00paboTKHU TecT
opopMITEHHS PE3yThTaTOB PAOOTHI,
HopMmbl Th
YMeTb: IpOBOUTH IPOCTHIE
XMUMHYECKHE OTIBITHI 10
MpeyIaraéMbIM METOAUKAM
Biragets 6a30BBIMH HaBBIKAMU
MIPOBEICHHUS XUMHUYECKOTO
JKCIeprMeHTa U 0(hOPMIICHHS €TO
pe3yabTaToB
OIIK-2.3. TIpoBoauT CTaHIapTHEIE ONIEpavy IS 3HAaTh: CTaHAAPTHBIC METOBI KonrponbHas
OTIpeIeIeHHsI XMMHUYECKOTo U (ha30BOro cocTaBa MOJTy4YeHUs1, UACHTH(OUKAIMY 1 pabora
BEIIIECTB M MAaTepUaJIOB HA UX OCHOBE WCCIIEZIOBAHUS CBOWCTB BEIIECTB U Konnoksuym
MaTepuaoB, MpaBuiIa 00padoOTKH U Tect
odopmIteHHs pe3yabTaTOB pabOThI,
HopMBI Th
YMeTh: NpOBOUTH MPOCTHIE
XUMHYECKHUE OTIBITHI 110
Mpe/IaraeMbIM METOINKaM
OIIK-2.4. TIpoBOAUT MCCIIEAOBAHUS CBOMCTB BEIIECTB | 3HATh: CTAHAAPTHHIC METOIBI KonTponbsHas
¥ MaTepHaJOB C UCIOIH30BAHUEM CEPUIHOTO MONTyYEHUS, HICHTH(DUKAITIN 1 pabora
Hay4YHOTO 000PY/IOBaHUS WCCIIEZIOBaHUS CBOMCTB BEIIECTB U Konnoksuym
MarTepuasoB, MpaBuiIa 00pabOTKH 1 Tect
oopMITEHHS pe3yThTaTOB PAOOTHI,
HopMmbl Th
OIIK-4.1. Vcnonb3yer 6a3oBbie 3HaHUSI B 00JIACTH 3HAaTh: OCHOBHBIE TEOPETHUECKUE KonrtposbHas
MaTeMaTHKU U (PU3UKU TP IUTAHUPOBAHUHU PadoOT TIOJIOKEHHS CMEKHBIX C XUMHUCH pabora
XUMHUYECKOH HAIPaBIECHHOCTH CCTCCTBCHHOHAYHHBIX INCIMILINH KOJLIOKBHYM
3HaTh: MaTEMaTHYCCKUA amiapar,
Tect

HEOOXOANMBIN JUTS PeleHNUs
podeccCHOHANBHBIX 331a4 B 00J1acTH
XHUMHHU B MaTepHATOBEICHUS

YMeTh: pemaTs THIIOBbIE yaeOHbIE
3aj1a4y 110 OCHOBHBIM pazjieiaM
MaTeMaTHKHU U eCTECTBEHHOHAYYHBIX
JICITUTIIIH

Brnaners: HaBbIKaMu pabOTHI C
yaeOHOI TUTepaTypoil, OCHOBHOU
TEPMUHOJIOTUEN U MIOHATUNHBIM
anmapaTom 0a30BBIX
MaTeMaTHYeCKUX U
€CTECTBEHHOHAYYHBIX JTUCIUILTUH
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OIIK-4.2. O6pabaTriBaeT TaHHBIE C MCIOIH30BAHUEM | 3HATh: MaTeMaTHUECKHUI ammapar, KonrtposbHas
CTaHJIAPTHBIX CIIOCOOOB alMPOKCUMAIINU YUCICHHBIX | HEOOXOAUMBIN JUIS PelIeHNUs pabora
XapaKTEPUCTHK npodeccCHOHANBHEIX 3a1a4 B 00nacTd | Ko JUIOKBHYM
XUMHUH U MaTEPUATIOBEICHHS Tecr
OIIK-4.3. NHTepnpeTHpyeT pe3yIbTaThl XAMHUCCKUX | YMETh: peIliaTh TUIIOBIC yICOHBIC KonTponpHas
HAOJIOCHUH C UCIIOJIb30BaHUEM (DU3MYCCKHUX 3aKOHOB | 3@1a4M 10 OCHOBHBIM pa3zeaM paboTa
W TIpe/ICTABCHHiT MaTEeMaTHKH ¥ €CTeCTBEHHOHAYUHBIX KOLTOKBHYM
JICTIATUTHH
Biazieth: HaBbIKaMu PabOTHI C Tecr
yueOHOI JTUTEpaTypor, OCHOBHOM
TEPMUHOJIOTUEN U MIOHATUNHBIM
anmaparoM 0a30BBIX
MaTeMaTHYECKUX U
€CTECTBCHHOHAYIHBIX JUCIUILIIH

IIIxael oLleHUBAHUS:

014 3a4yema:

3auteHo — oT 60 1o 110 peldTHHroBBIX OasUToB (BKIIOYas 10 moompuTensHbIX OaIOB),
He 3a4TeHO0 — OT 0 10 59 pel THHTOBBIX 0AJIIOB).

PEVMTUHI-TIIAH JUCIIUITIIUHBI
Pu3nyeckre METObl UCCISIOBAHUS

Cnennansuocts 04.03.01 «Xumusay»

kypc IV, cemectp 7

[Tpunoxenne Ne 2

Buasl yueOHo# Bbana 3a Yuciao Banusbl
AeATEJbHOCTH KOHKPeTHOe | 3alaHuil 32 MHHUMAJIbHbIH MaKCUMAJIbHBbIT
CTY/IEeHTOB 3a/1aHue ceMecTp

Moayas 1

Texkymmit
KOHTPO.J1b
1. AyauTtopHas 1 5 0 5
paboTa
2. TecToBBIi 10 1 0 10
KOHTPOJIb
Py6exubIit
KOHTPOJ1b
KomtoxkBuym 25 1 0 25
KonTponbHas 5 1 0 5
pabora o SIMP
KonTponbHas 5 1 0 5
pabora o macc-

CIICKTPOMETPUH
Moayab 2
Texymmia
KOHTPOJIb
1. AyauTtopHas 1 5 0 5
paboTa
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2. TecToBbli 10 1 0 10
KOHTPOJIb

Py0exublii
KOHTPOJ1b

Komnnoxsuym 25 1 0 25

Konrtponphas 5 1 0 5
pabora o MK-
CIIEKTPOCKOIUHU

KonTtposnpHas ) 1 0 5
paborta o Y®-
CIIEKTPOCKOIHHU

IoompuresbHbIE HANIIBI

1. Crynenueckas
OJIMMITHA/IA

2. [lybnuxkanus
craTei

3. Pabora co
HIKOJIbHUKAMH
(Kpy»OK, KOHKYPCBI,
OJIMMITHATBI)

IHocemaemocTh (0a/J1bl BBIYMUTAKTCA M3 0011el CyMMbI HA0OPAHHBIX 0AJ1J10B)

1. Iocemenue -0,7 8 0 -6
JIEKIIMOHHBIX
3aHATHH

2. ITocemenue -0,2 44 0 -10
HPAaKTHYECKUX
(ceMuHapCKUX,
1a00paTOPHBIX
3aHATUN)

IInanbl 1a00paTOPHBIX 3aHATHI

Bonpocs! A1 J1a00paTOPHBIX 3aAHATHI
3ansaTue Ne 1
1.Teopetnueckue ocHoBbl AMP.OcHoBbl Teopun SAMP-criekTpockonuu.
2.MaruutHsle cocrosiHus saep.2d ekt 3eemana.
3ansaTue Ne2
3.YpaBHenue pezonanca.llpononbHas u nonepedynas penakcanus.BpeMs u MexaHU3Mbl
pesakcanuu.
4 Knaccudukanus ciiHOBBIX cucteM.AAnepHsiii 3 pext OBepxaysepa.
3ansaTue Ne3
5.Cnektpsl [IMP. Xumuueckuit caBur.
6.CnuH-cnnHoBOE B3auMmozaenctue.Koncranra CCB.
3ansaTue Ned
7.XUMHUYECKH- U MATHUTHO-3KBUBAJICHTHbIE TPOTOHBI. IHTErpanbHasi HHTEHCUBHOCTh CUTHAJA.
8.Jlunamuueckue >¢GdexTs B criekTpax IMP.
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3ansTue NeS.

9.ANIMTUBHBIE CXEMBI pacueTa XMMUYECKUX CIIBUTOB.

10.PacimmppoBka criekrpoB [TMP.

3ansaTue Neb

11.BpemenHoe u yactoTHOe npeacraBiaeHue cnekrpa.llpuanunsr umnynscaon AMP-
CIEKTPOCKOIMHH.

12.®akTopsl,oNnpeaesomme XHMUYECKUE CABUTH.

3ansaTue Ne7

13.SInpa 13C. Xapakrepuctuku sapa.

14.CouH-CIINHOBOE B3aUMOJIEHCTBHE.

15.XapakTepHble qUANa30Hbl XUMUYECKUX CABUTOB B MeTone®C.
16.AnIUTUBHBIE CXEMBI pacyeTa XUMUYECKUX CIIBUTOB.
3anaTueNe§.

17.KOHCTaHTBI CITUH-CITMHOBOTO B3auMoeiictaus B13 C.
18.Crioco0b! ynpomieHus: CHeKTPOB.

19.Pacumposka criekrpos SIMP® C.

20.Annapatypa B AMP cnekTpockonuu.

3anaTue Ne 9

21.Macc-cnexktpomerpus.MloHn3anus MOIeKyI1,ee 3aKOHOMEPHOCTH U METOJIBI.
22.Perucrpanus Macc-CIeKTpOB.

3ansaTue Nel0.

23.ITuku MOJEKYISPHBIX HOHOB U 3aKOHOMEPHOCTH X 00pa30BaHUSI.
24.0Onpenenenue OpyTTo-hopMysasl U (paKkTOpa HEPeaeIbHOCTH.
3ansaTue Nell.

25.®PparMeHTanyst HOHOB ,€€ IIPUYNHBI.

26.0cHOBHBIE cXeMbl (hparMeHTaIi HOHOB.

3ansaTue Nel2.

27.OCHOBHBIE IPUHITUTIBI pacuII(PPOBKH MaCC-CIIEKTPOB.

28.Ananu3 001acTH MUKa MOJIEKYJISIPHOTO HOHA.

3ansaTue Nel3

29 IlpunnunuanbHas cXeMa Macc-CleKTpoOMeETpa.

30.0cHOBHBIC MTpaBwWia 00pa30BaHUS OTPHUIIATEIHHBIX HOHOB.

4. 3ausitue Nel4

31.KBaapynoJbHbI Macc-aHAIA3aTOP.

32.Bpems npoJIeTHBIM MacC-aHaJIA3aToP.

3ansTue NelS.

33.IIpumeHeHre Macc-CIIEKTPOMETPUU B CTPYKTYPHOM aHAJIU3E.
34.Macc-creKTpoMeTpu sl HEOPraHMYECKUX BEIECTB.

3anstue Ne 16

35.Pusnueckue 0CHOBBI K0Je0aTEIbHBIX 1EPEX0A0B B MOJIEKYIAX.

36.BanenTtHeie, nepopmannonnbie konedanus.IIpasuio oroopa

3ansaTue Nel7.

38.YcnoBus XapakTepUCTUYHOCTH KojeOaHHii. XapaKTepu CTUHYHOCTh 110 YaCTOTE U MHTEHCUBHOCTH
39.BiusiHue OJIMKHEro U AaJIbHEro B3aUMOJICHCTBUS Ha YacTOTY KoseOaHuit

3ansTue Nel8

40.0OcHoBHbIe npuHIUIEI pacippoBku MK-criekTpos.

41.Mcrounuku UK-u3myuenus.

3ansTue Nel9.

42.lucnieprupyroye ycTpoicTBa U IPUEMHUKN U3TyUSHHUS.
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43.TexHuKa IPUTrOTOBJIEHUS 0Opa3LIOB.

3ansaTue Ne2(

44.06epTonbl.Pezonanc depmu

45.001acTh «OTIIEYATKU [AJIBLIEBY

3ansaTue Ne2l

46.Du3nvecKre OCHOBBI AIEKTPOHHBIX IIEPEXOI0B
47.Xpomodopsr u aykcoxpomsl.IIpaBuino or6opa

3ansaTue No22

48.DakTOpHl ,BIUSAIONINE HA 3JIEKTPOHHBIE CIIEKTPbI MOTIOMIEHUS
49 IlpaBunio Byneopaa-duzepa

. Kpurepuu ouenkn (B 0a11ax) 1a00paTopHbIX 3aHATHI

- 0 6asoB BBICTABISIETCS CTY/ICHTY, €CIIH CTY/ICHT HE UMEET MpeIcTaBiIeHHs 00 00CyX1aeMoM
BOIpOCE;

- 1 Gann BeICTABIsIETCS CTYACHTY, €CIIM CTYICHT UMeeT (hparMeHTapHbIE peACTaBICHUS 00
00Cy»XIaeMOM BOIIPOCE;

- 2 Gasia BBICTABIISAETCS CTYIEHTY, €CIIM CTYIEHT UMEET HEIOJHbIE IPEACTaBIEHUA 00
00CyXIaeMOM BOIIPOCE;

- 3 Gasta BBICTABIISAETCS CTYACHTY, €CIIM CTYI€HT UMEET C(OPMUPOBAHHBIE, HO COJEPIKaLIIe
CYILIECTBEHHBIE TPOOEIBI MPEACTABICHHS 00 00CYX/1aeMOM BOITPOCE;

- 4 Gauta BBICTaBISIETCS CTYJIEHTY, €CIIM CTYACHT UMeeT c(hOpMUPOBAHHBIE, HO COIEepIKAIIIHE
OT/eNbHbIE TPOOEbl MPeACTaBIeHUs 00 00CyKIaeMOM BOIIPOCE;

- 5 0aJUIOB BBICTABIISIETCS CTYJCHTY, €CJIM CTYJICHT UMeeT COPMHUPOBAHHBIEC CHCTEMATHYCCKUE
npeacTaBiIeHust 00 00CyK1aeMOM BOITPOCE.

3aganHus 119 KOHTPOJIbHOI padoThI
Tema: CniekTpockonusi A€PHOr0 MATHUTHOI'O PE30HAHCA.
Bapuant 1
3anmanue 1.YcranoBute ctpyktypy coenunenus C3HsNO mo ero cnextpy [IMP
:2,6(tpuner);3,8(tpuniet);4,3 (YU PEHHBIA CUTHAM);COOTHOIICHNE HHTEHCUBHOCTEN CUTHAJIOB
2:2:1.
3ananue 2.ITocrpouts [IMP —cniektp coenunenusi: CsDs-CHDSCH>,COQOD.
3ananue 3.PaccuntaTh XUMHUECKUE CIIBUTH YIJIEPO/Ia B COEAMHEHUU :
CH3CHCH3CH2CH2Br

Bapuanr 2

3ananue 1.ITo nanubeim ciexktpa [IMP (naBa cunrnera npu 3,9 u 7,9 m.1.) u 6pyTro-dopmye
C2H4OClyycranoBuTE CTpOCHHME COCAMHEHUSI.

3ananue 2.ITocrpouts [IMP-criekTp coenunenusi: CeHsCHDCD2NHCOCH:D

Tema: Macc-cneKTpoMeTpus

Bapuanr 1.

3aganue 1.0Onpenenure cTpyktypy coeaunenus CioHi4 mo maHHbIM Macc-
cnextpa(m/e):134(28);119(100);91(48);79(12);77(12);65(8).

3anmanue 2.Kak oopasyrorcs nonsl ¢ m/e 45 u 59 npu pacnajge Brop-0yTuioBoro 3¢upa?
Bapuanr 2

3ananue 1.0npenenure cTpykTypy coenqunenus CgHig 10 JaHHBIM Macc-CIEKTpa
(m/e):112(12);97(12);71(5);57(100);41(44);29(22).

3amanue 2.Kak o6pasyrorcst noHbl ¢ M/e 44 u M-1 nipu pacnajie MaciasHOT O ajibaeruaa?
Tema : UK-cnekTpockonus

Bapuant 1
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3ananue 1.0npeneante crpoenue coennHenusi C3H7ClO mo nannbim UK-cnexkrpa
3ananue 2.CoorHecure nanuble UK-cnektpa co cTpykrypoii penosa

Bapuanr 2

3ananue 1.0npeneante crpoerue coenuHeHusi CsHsCINmo nanubim UK-cnekrpa
3ananue 2.CoorHecure nanuble UK-cnekTpa co cTpykTypoii MeTanoJia

Tema: Y®-CrieKTPOCKONNS

3aganue 1.PaccuuraiiTe MAKCHMMaIbHYIO JVINHY BOJIHBI 1JIS1 COCAMHEHHUS
3aganue 2.PaccuuraiiTe MAKCMMAJIbHYIO JJINHY BOJIHBI 1JIS1 COCAMHEHHS
Kpurepuu ornenku (B 6ammax):

- 0 6anoB cTaBUTCA 32 OTCYTCTBUE PELIEHUE ABYX 3a]a4

-1 6ana cTaBUTCSA 32 HETIOJTHOE PeUIeHUE OJJHOM 3aa4u

-2 Gaiia CTaBUTCA 32 HEMOJHOE pellieHue IBYX 3a/1a4

-3 GaJia CTaBUTCS 32 BEPHOE PEIICHUE OJTHOW 3a/1auu

-4 Gana CTaBUTCS 32 BEPHOE PEIICHUE OJHOW 3a/1aud U HEMOJIHOE PEIIeHrE JIBYX 3a1a4
-5 OaJIJIOB CTaBUTCS 32 BEPHOE PEIICHHE 00enX 3a/1a4

Bomnpocs! k kos10KkBHYMY 1

iIeKTPOHHast Y@ CeKTPOCKONHS

dusnyeckue OCHOBBI METOAA: JJIEKTPOHHBIE COCTOSHHUS MOJIEKYJ, Kiacch(uKaus
AIIEKTPOHHBIX MIEPEXO/IOB B MOJEKYJNax, MpaBuia oT0opa. B3anMoCBsI3b 2JIEKTPOHHBIX CHEKTPOB U
CTPYKTYpbl OPraHHYEeCKHMX MOJEKYJI: XpoMOo(Opbl U ayKCOXPOMBI, CONpPsDKEHHE XpoMO(dOpoB,
Hecrienuduyueckoe U crnenupuyecKkoe BIUSHUE pacTBOpHUTENEl, 0ATOXPOMHBIN M THIICOXPOMHBIN
CIBUIM, TUIOXPOMHBIM M T'HHEPXPOMHBIA 3P(EKThl, Ki1accuuKanus IMOJOC IOIJIOIIEHUS B
AIIEKTPOHHBIX criekTpax. 30upaTenbHOe MOrIoeHne BaKHEHIIINX ayKCOXPOMHBIX U XpOMO(OPHBIX
TPYII: HACBHIIIEHHBIE TE€TEPOATOMHEBIE ayKCOXPOMBI, KapOOHWIBHBIM XpoMOQop, TUSHOBBII
xpoMo(op, eHOHOBBIN XpoModop, OeH30bHBINH XpoMmodop, mpaBuia Byasopaa-duszepa. [Ipuniun
pabotel Y@ crnektpodoTomerpa. Ycious usmepenuss YO cnekrpos. IIpumepsl cTpyKTypHOTO
aHaJIM3a HEHACBIIIEHHBIX OPTaHUYECKUX COEIMHEHHUH MO CIEKTPY MOTJIOIEHHUs B OJmKHeH 001acTH
Y® cnekrtpa.

Koaebarenbnas UK cniekrpockonus

dusnyeckue OCHOBBI METOJA: YacTOTa M MHTEHCHUBHOCTH IOIJIOLIEHUS B KojeOaTelIbHBIX
CIEKTpax JBYXaTOMHBIX MOJIEKYJ, OCHOBHBIE KOJIEOaHHsI MHOTOATOMHBIX MOJeKyJl. B3aumocsssb
MH(PaKpaCHBIX CHEKTPOB U CTPYKTYPbl OPraHMYECKUX MOJIEKYJ: BaJEHTHbIE U Je(pOpMalliOHHBIE
KoJIeOaHMsI, XapaKTePUCTUYHOCTh KoJieOaHuil U ee (pu3nYecKrue MPUUHUHBI, (DaKTOPbI, BHI3bIBAIOIINE
C/BUI I0OJIOC TOIJIOUIEHUS U M3MEHEHHE X MHTEHCHUBHOCTHU. XapaKTEpUCTUUYECKOE IOIJIO IIEHHE
BaKHEHIIIUX CTPYKTYPHBIX (PparMeHTOB U (PYHKIMOHAIBHBIX TPy OpraHU4YecKuX coequHenuii: C—
C, C=C, C=C, Capov—Capom, Cspz—H, Cspo—H, Csp—H, C-O, C-N, O-H, N-H, S—H, C=0, CHO, COOH,
COOR, COHal, NO;, C=N. Crpykrypubie obmactu UK crekrtpa. [IpuHIUIBI OTHECEHHS IOJI0C
norjowmeHusd. [locnenoBaTenbHOCT NPOBEACHUS CTPYKTypHOro anammsa. KosmuectBennas MK
cnektpockonus. [Tpunmun padoter MK crnekrpodoromerpa. YcmoBus uzmepenuss MK crekrpos.
[TprMepsl CTPYKTYpPHOTO aHaJM3a opranndeckux coenuneHuit mo UK cnekrpy (oomacts 4000 — 650
cm?).

Bonpochl K KOJLIOKBUYMY 2
CnekTpocKkonusi /1epHOr0 MarHUTHOTO Pe30HaHCA
dusnyeckre OCHOBBI METO/A: MarHUTHBIE CBOMCTBA s/1€p, OCHOBHOE YPaBHEHHE SIEPHOIO
MarHMTHOIO PE30HAHCA, B3aUMOJECHCTBHUSI MAarHUTHBIX MOMEHTOB fA1ep (TOHKash M CBEPXTOHKas
CTPYKTypa CHTHAJIOB si7ep). BbiOop pe3oHaHCHOro siapa MpH M3YYEHUH CTPOCHHS OPraHUYECKUX
coequHenui. [Ipunuun paboter AMP cnexktpomerpa. AHanu3 CHEKTPOB SJEPHOIO MAarHUTHOTO
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pe30oHaHca sIep CO CIUMHOBBIM KBAHTOBBIM 4McioM |=1/2: Xumuueckas © MarHuTHas
SKBUBAJICHTHOCTb sJiep, HOMEHKJaTypa saepHbix cucteMm, Az, AX, AB u A;B cucremsbl, nHIeKC
CBSI3bIBaHMS, CIIEKTPBI IIEPBOI'O U BTOPOI'O MOPSIAKA, OCHOBHBIE IIPABUJIA AHAJIM3a CIIEKTPOB IIEPBOr0
MOpsIZIKa, pacliPpoBKa MPOCTEHIINX CIIEKTPOB BTOPOTO MOPSAKA, TPHUEMBbI YIPOIIECHUS CIOXKHBIX
cnekTpoB. CHEKTPOCKONMS NPOTOHHOIO MArHUTHOTI'O PE30HAHCA: IIKAJIa XMMHYECKHUX CIBHUIOB
IIPOTOHOB, MX XapaKTepPUCTUYHOCTb, 3aKOHOMEPHOCTHM B H3MEHEHUU 3HAYCHUH XUMHUYECKUX
C/IBUT'OB; KOHCTAHTbI CIIMH-CIIMHOBOI'0 B3auMozeicTBus Jy - p. J{BoiHOI pe3onanc. CeKTpocKonus
YIJIEPOJHOTO  MArHHTHOTO — PE3OHAHCa: INKala XMMUYECKUX  caBuroB  sjuep ~C, ux
XapaKTepUCTUYHOCTh, 3aKOHOMEPHOCTU B U3MECHEHUH 3HAYCHUM XUMUYECKHUX CIBUIOB, KOHCTAHTBI
CIHMH-CIMHOBOI'O B3aUMOJEHCTBUS Jc H, NOJHOE M YacTHUYHOE IOAABJIEHUE CIUH-CIIMHOBOIO
B3aumozeiicteus saep °C u mpotoHos. SnepHbiii 5gpdext Osepxaysepa. [IoHATHE O CIEKTPOCKOMHU
AIEPHOTO0 MAarHUTHOT'O pPE30HAaHCa TUHAMUYECKHX cHCTeM (OOMeHHbIe mpoliecchl). J[BymepHas
cnexktpockonust SIMP. [IpuMepsl cTpyKTypHOro aHajaM3a OpPraHUYECKUX COCIUHEHUH IO CIEKTpaM
I[IMP u SIMP 13C. KoHCTaHTBl CIUH-CIIMHOBOTO B3aUMOICHCTBHA Jc H, MOJTHOE M YaCTHYHOE
NOJaBJICHHE CIHMH-CIMHOBOro B3auMopekicteus saep °C um npoToHoB. SmepHblii 3(ddexT
OgBepxaysepa. [IoHATHE O CIEKTPOCKONNH SIEPHOI'0O MArHUTHOTO PE30HAHCA IMHAMUYECKUX CUCTEM
(oOMenHble mporeccsl). JBymepHas crekTpockonus SIMP. Ilpumepsl CTpyKTypHOro aHaiau3a
OpraHMYecKux coefuHeHui no cnexrpam [IMP u AMP 13C.

Macc-ciekTpomMeTpust

dusnyeckre OCHOBBI METO/A: MPUHIUI PabOTHl Macc-CHEKTPOMETpPA, €ro pasperiaromas
cuia, O00pa3oBaHHWE MAacCC-CIIEKTpa, OCHOBHOE YPaBHEHHME MAacC-CIIEKTPOMETPUM,  THIIbI
PErUCTPUPYEMBIX MOHOB (MOJIEKYJIIPHBIE, OCKOJIOUHBIE, METAacCTa0WIbHbIE, MHOI03apSAIHbIE).
Omnpenenenne MOJEKYJIIpHON OpyTTO-(hOPMYJIbI IO MACC-CIIEKTPY: METO/I TOUHOI0 U3MEPEHUS Macc
MOJIEKYJIIPHBIX MOHOB, METOJ H3MEPEHHUs] HMHTEHCHUBHOCTEH IHMKOB HOHOB, HW3O0TOIHBIX
MOJIEKYJIIPHOMY HOHY. KauecTBEeHHbIE TEOpUH MACC-CIEKTPOMETPUM OPraHUYECKUX COCAUHEHUN:
TEOpUSl JIOKaJIM3allMM 3apsijia, TEeopus YCTOWYMBOCTH NPOAYKTOB (parmenTtanuu. Macc-
CIEKTPOMETPUUYECKHE IPAaBWIA: a30THOE, “UETHO-JIEKTPOHHOE , 3aTPyJHEHHBIM pa3pblB CBA3EH,
NpPWISKANMX K HEHACBIIIEHHbIM cucTeMaM. OCHOBHBIE THUIBI pEakIMM pacnajga OpraHu4ecKhux
COEAMHEHUM TOJ| 3JEKTPOHHBIM yJIapoM: MPOCTOW pa3pbiB CBsi3ell (0-pa3pbiB, OCH3UJIBHBIA U
AUTMIIBHBIA  pa3pbIBbI), perpo-peakmus [unbca-Anbaepa, mneperpynmupoBka Maxk-Jlagdeprtu,
CKEJIETHBIC NEePErpyNIUPOBKU, OHHUEBBIE peakUuu. TepMHUUecKre peaklUu B Macc-CIEKTPOMETPE.
VYcTaHOBIICHHE CTPOSHHMS OPraHUYECKUX COEAWHEHHMH: MeTo] (PYHKIMOHAIBHBIX TPYII, METOJ
XapaKTepUCTUYECKUX 3HaueHWi M/z. OCHOBHbIC HampaBiieHHs (GparMeHTAI[MH OpPraHUYECKHX
COCIMHEHHUI TOJ ANEKTPOHHBIM YAapoM (YIJIEBOAOPOAOB M HX TallOr€HIPOU3BOAHBIX, CIIUPTOB,
¢deHonoB, MPOCTHIX 3(GUPOB, albJErHI0B, KETOHOB, aMHHOB, KapOOHOBBIX KHCIOT H HX
npou3BoAHbIX). IloHsATHE O MeTOonEe XMMHUYECKOM MOHU3AaLUM U XPOMAaTO-MacC-CIEKTPOMETPHUU.
[Ipumepsl CTPYKTYpHOTO aHalu3a OPraHUYECKUX COCJUHEHHHM II0 MAacC-CIIEKTPY HHM3KOIo
paspenieHus.
CnexkTpomerpuueckass  HAeHTH(HKanMsA  OpPraHMYecKHMX  coeJuHeHMil  (coBMecTHOe
HCHO0JIb30BaHMe Macc-cnekTpomerpun, Y®, UK, IIMP u SIMP 3C cnekrpockonun)

OCOb6EeHHOCTN CTPYKTYpPHOrO aHanuM3a OpraHMYeCcKUX COeAMHEHWA MNpuU COBMECTHOM
MCMNONb30BAHUN CMEKTPaNbHbIX MeTOA0B. ANTOPUTM CTPYKTYPHOro aHanusa lpumepsbl pelieHuna
3a/ay CTPYKTYPHOrO aHan3a, MMetoLWMX PasINYHYIO CTeMNeHb CI0XKHOCTH

Kputepuu onenkn (B 0a/171aX)KOJIJIOKBUYMOB

- 0 6as10B BBICTABIISIETCS CTY/IEHTY, €CIIM CTYAEHT HEe UMEET MpeiCcTaBIeHHs 00 00CyXK1aeMoM
paszeine 11 CLUUIINHBI,

- 5 6asI0B BBICTABIISIETCS CTY/IEHTY, €CJIHM CTYJIEHT UMeeT parMeHTapHbIe MIPECTaBIeHUs 00
o0cyX/1aeMoM paszfesie TUCIUTUTHBL

- 10 6anoB BBICTABIISETCS CTYJACHTY, €CIIU CTYJCHT UMEET HENOJHbIE MTpe/iCTaBIeHHs 00
o0CyXXaaeMoM pasJielie 11 CUUTUIMHBI;
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- 15 6anioB BEICTABIISIETCS CTYCHTY, €CITU CTYJICHT UMeeT c(hOpMUPOBAHHEIE, HO COICPKATIIHE
CYIIIECTBEHHBIE TPOOEIIBI TPECTABICHUS 00 00CYKIaEMOM pa3/ielie IU CIIUILIHHEI,

- 20 GayIOB BHICTABIISIETCS CTY/ACHTY, €CIIH CTYJICHT UMeeT c(pOpMUPOBAHHBIE, HO COJIEpKAIINE
OTJeNbHBIE MPOOEITBI MPEICTABICHUS 00 00CYKIaeMOM pa3zesie U CIUTIIHHEI;

- 25 6anyoB BBICTABIISAETCS CTYAEHTY, €CIIU CTYJEHT UMEET c(pOPMUPOBAHHBIE CHCTEMAaTUUECKUE
MpecTaBICHUs 00 00CYK1aeMOM pa3jiesie TUCIUTLIAHEIL.

KoMmiekT TecTOB (TECTOBBIX 321aHM )

1. TecToBslii Bonpoc 1:PentrenoduiyopeciieHTHHIM METO/IOM MOKHO OTIPeeIITh HAUYNHAS ¢
a) MarHus;
0) KanbIus;
B) CEpHI;
T) XKele3a;
2. TectoBblii Bonpoc 2:/{upakuus peHTreHOBCKUX Jydeil moqunHseTcsi ypapHeHuo Byianga-
Bperra
a) 2dn= sinb;
0) 2dsinf=nA,
B) A=2dsinb;
r) 2d=nAsino;
3. TecToBbiii Bonipoc 3:3MeHeHNe MaTepuaJia aHOa PEHTIeHOBCKOIl TPYOKH NPUBOINT K
H3MEeHEeHHUI0
a) MmapaMmeTpa KpUCTAIIINYECKON PEeIIeTKY;
0) KpucTaiuIorpaguuecKon TEKCTYpPHI;
B) TOJIOKEHHSI MTUKOB HA PEHTI€HOTPaMME;
T') IUDIOTHOCTH JUCIOKAIINY;
4.TecToBblii Bonipoc 4:/Iuana3oH AJUH BOJIH PEHTT€HOBCKOI0 U3J1Y4eHUs
a) 0,1-100 A°;
0) 100-200 A°;
B) 0,01-0,1 A;
r) 1-100 A®;
5.TectoBbiii Bonpoc S:Tumn 3aMenieHus1 0€H30JILHBIX COCIMHEHUI MOMKHO ONPeIeJUTh 110
NOTJIOLEHHUIO B 00J1aCTH
a) 2000-1600 cm;
6) 1400-700 cm:;
B) 3100-2800 cm?;
r) 1800-1400 cm%;
6.TecToBblii Bonipoc 6: Conpsiskenue KApOOHWILHOU I'PYNIIbLI ¢ KPATHHIMHU CBA3SIMU CHUKAET
4acToTy KoJiebaHmii vc=0 HA
a) 20-30 cm;
0) 40-50 cmL;
B) 30-40 cm;
r) 10-20 cm;
7.TecroBblii Bonpoc 7:Tunu4nas oonacth Kouedanuii N-Hrpynner ,cm:
a) 3500-3300 ;
0) 400-100;
B) 3000-2600;
r) 1200-800;
8.TecroBblii Bonpoc 8:KioBeTHOE 0T/Ie/IeHIEe PA3MEIIAIOT MEXKAY UCTOYHUKOM U3JIy4eHHs U
MOHOXPOMAaTOPOM
a) B cnekTpodoromerpax s Y ®- odsaactu
0) B ”H(pAKPACHBIX CIIEKTPOMETPAX;
B) B PEHTT€HOBCKHX CIIEKTPOMETPax;
r) B QpuryopumeTtpax;
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9.TectoBbliii Bonmpoc 9: /1151 BLIYHUCIEHUSI MAKCUMYMA MOJI0CHI MOTJIOIEHUS CONMPAKEHHBIX
YIJIEBOJOPOAOB UCIOJIb3YyeTcs GopMmyJia

a) Amake= 250"‘2;

6) Amaxe= 217"‘2;

B) Avaxe= 215+z;

F) )\.Makc=202+z;

10.TectoBbl1ii Bonpoc 10:IIpakTuyeckoe 3HaueHue B Y P-crnieKTpOMeTPHH HMEIOT Nepexoabl
,JUINHA BOJIHBI KOTOPBIX MOMNAaAaeT B padounii Anana3od npudopa

1) 6—6 |

0) n—>m M NoT*;

B) N—>6¢  H A>T *;

r) 6—6 HN—0c *;
11.TectoBblii Bonpoc 11:K xpomodopam He OTHOCUTCSI Tpynna

a)- NHz;

0) -COOH;

B) > C=0;

r) -C =N;

12. TectoBblii Bonpoc 12:1lox neiictBuem Y @-u3aydeHusi HauboJ1ee JIerko Bo30yKaaTCs
3JICEKTPOHBbI

a) 00BIYHOM TT-CBA3M;

0) o-cBs3M;

B) BHYTPEHHHX 000/104Y€K;

') yYaCTBYIOLME B CONMPSIKEHUM;
13.TecroBbIii Bonpoc 13:B Mmacc-cnekTpe KApGOHOBBIX KHCJI0T MAKCUMAJIbHYI) HHTEHCUBHOCTD
HMeeT HOH C MAaCCOBBIM YHCJIOM

a) 31 (CH=OH)";

0) 44 (CO2)%;

B) 45 (COOH)%;

r) 60 (CH2=C (OH)2)*;

14.TectoBblii Bonpoc 14:Ileperpynnuposka Mak-JladpdepTn xapakrepHa s

a) aJIKEHOB;

0) H30aJIKAHOB;

B) a/IbJAeru/10B;

I) CIMPTOB;

15.TectoBblii Bonpoc 15: g-gakTop CeKTPOCKONUYECKOr0 pacuienjeHus 1Jisi CBOOOIHOI0
3J1eKTPOHA NPHHUMAET 3HA4YeHHe ,paBHOe

a) 2,00232;

0) 2,0036;

B) 2,00059;

r) 2,00186;
16.TecToBbIii Bonpoc 16:MarHuTHEIMHM CBOMCTBAMU He 00J1aJ1a€T SIAPO

a)13 C;

6) “F;

B) 2C;

r) P
17.TectoBbl1ii Bonpoc 17:/leiiTepupoBaHHbIC PACTBOPUTEIH BIUAIOT HA

a) XUMHYEeCKH i CIBUI CHTHAJIA;

0) MyJIbTHILIETHOCTH CUT'HAJIA §

B) HHTEIrPAJbHYI0 HHTCHCHBHOCTD;

I') KOHCTAHTY CIIMH-CIIHHOBOI'0 B3aMMO/eCTBHA;
18.TectoBbIii Bonpoc 18:IIpoToHbI apoMaTHYECKHUX COCIUHEHUI Pe30OHUPYIOT B 00J1acTH cj1adoro
NoJIsl M3-32

a) B3aUMO/eiiCTBUS IIPOTOHOB C T-3JICKTPOHAMH JABOIHOM CBA3H;
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0) cCOnpsKEeHHO M T-IJIEKTPOHHOM CHCTEMBI;
B) KOJILIIEBOTO TOKA;
r) H3MeHEeHHUsI HANPSKEHHOCTH MAarHUTHOT O TOJIs;
19.TecroBbiii Bonpoc 19:0codennocTnio Metoaa IMPY C sipasieres:
a) HAJTHYME CIMH-CITMHOBOT0 B3aUMO/IECTBUSI MEKIY YIJI€POIHBLIMU AaTOMAMM;
0) HAJIM4YKe CIIUH-CIIMHOBOT0 B3aMMO/IeiiCTBUS MKy YrJIepo0oM U MPOTOHOM;
B) OTCYTCTBHE CIIMH-CIIMHOBOI0 B3aMMO/EHCTBHSI MEKAY YIJ1€poI0M U MPOTOHOM;
) MOSIBJIEHHE CBEPXTOHKOI0 PACHIEJIEHHS;
20.TecroBblii Bonpoc 20:Monusanuro,pa3aejieHrne HOHOB U JeTeKTUPOBAHNE B MaCC-
CIIEKTPOMETPHH MPOBOSIT MPH CJIETYIONIAX YCTOBUAX
a) BbICOKOE 1aBJICHHE;
0) HopMaJIbHOe JaBJieHHe U KOMHATHasi TeMIlepaTypa;
B) HOPMAJIbHOE JIaBJIEHNE U BHICOKAs TEMIIEPaTypa;
r) ri1y0OKHnii BaKyym;
Kpurepuu onenku (B 6amnax):
- 0 0ayI0B BBICTABIISIETCS CTYJEHTY, €CJIM HE OTBETHJI HU Ha OJIMH BOIIPOC;
- 5 0aJIJIOB BBICTABIISIETCS CTYJICHTY, €CJIM CTYJICHT paBUIIbHO OTBEeTHI Ha 50% BOIIPOCOB;
- 8 0aJJIOB BBICTABIISIETCS CTYJEHTY, €CIIU CTYJIEHT IPaBUILHO OTBETUII Ha 75% BOIPOCOB;

- 106a1510B BBICTaBIIETCS CTYEHTY, €CJIM CTYJEHT IIPAaBUJILHO OTBETHII HA BCE BOIPOCHI.
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5. Y4yeOHO-MeTOAUYECKOE U HH(POPMAIIMOHHOE 00ecTiedeHHue TN CIUNINHBI

5.1. IlepeyeHb OCHOBHOI U 10IOJTHUTEIBHOM Y4eOHOI TUTEpaTyPbI, HEOOXO0IMMOM /I
OCBOEHMS THCIHUTINHBI

OcHoBHasl 1uTEpaTypa:

1. 1.P.Cunsepcreiin ,@.Bedcrep, /. Kumn.Cnexkrpomerprueckast HASHTH(DUKALNS OPraHUYECKIX
coeauHennit .M.bunom.2012.-557c.

2. OcHOBBl aHAIUTHYECKOW XumMuUM mox pexa. 3onoroBa HO.A., M.: Beicm. mxoma 2010.
www.bashedu.ru. Bibliotech.ru /Reader/Book/8167

JlonoTHUTeIbHAS JIUTepaTypa:

3.Anamutudeckas xumus.[Ipo6nemsr u mogaxozasl.P.Kensuep.JK.-M.Mepme.M.Mup.2004.-726¢..

4 P.H.lIupsiesa,D.P.Banunyposa,A.B.CunensaukoB .Duznveckue wmerToabl aHamu3za.y ¢a.PUIL]
baml'V.2016.-80c.

5.P.H.Illupsesa ,O9.P.BamunypoBa ,}O.}O.I'aitnynnuna.Macc-ClIEKTpPOMETPUYECKUI — METOJ
anamm3a.yY ¢a.PULl baml'V.2018.-112c.
6.P.H.lllupsiera,2.P.Banmunyposa,JI.b.Pe3nuk.MccaeqoBanre CTpyKTypbl OpraHUYECKHUX MOJIEKYJI
METOAAMH SJIEKTPOHHON U MHGpakpacHoii ciekTpockonuu.Y ¢a.PUL] bamly.2008.-80c.

5.2. Ilepeuyenn pecypcoB HHGOPMALHMOHHO-TEJIEKOMMYHHKAIIUOHHOM ceTH « UHTEepHET» U
NMPOrpaMMHOI0 ob0ecriedeHusi, He0OXOUMBbIX /IJISI 0CBOEHHUSI ANCHHUIJIMHBI, BKIIOYasi
npodeccuoHaJbHbIe 0a3bl JaHHBIX U HH()OPMAINMOHHBIE CIPABOYHbIE CHCTEMbI

1. Dnektponnas oubimoreunas cucrema «3b baml Yy - https://elib.bashedu.ru/

2. DnexkTpoHHas OubnmoTeyHas CcUCTeMa «YHHUBEpCUTETcKas OuOnuoTeka OHIaH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEeUHas cucTeMa u3aaTenbeTBa «Jlanby - https://e.lanbook.com/

4. DnexTpoHHbIi KaTanor bubmmoreku baml'y - http://www.bashlib.ru/catalogi/

5. VuuBepcanpHas ba3bl manHbix EastView (IocTynm K SJIGKTPOHHBIM HAay4YHBIM JKypHajaam) -
https://dlib.eastview.com/browse

6. Hayunas snexTpoHHas OubnuoTeka - elibrary.ru (7ocTymn K 3JIeKTpOHHBIM HayYHBIM KypHaIaM) -
https://elibrary.ru/projects/subscription/rus_titles open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jlorosop Ne 104 ot 17.06.2013 1.
Jluniensuu 6eccpouHbie

8. Microsoft Office Standard 2013 Russian. Jlorosop Ne 114 ot 12.11.2014 r. JTutien3un 6eccpouHbie
9. Linux OpenSUSE 12.3 (x84_64) GNU General Public License

10. Cucrema nientpanu3oBanHoro tectupoBanus baml'y (Moodle). YHuBepcanbHas o01ecTBeHHas
muneHzus GNU
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6.MartepuajibHO-TeXHUYECKAsA 0a3a, HE0OX0AUMAS 1JIS OCYIEeCTBJICHUS

00pa30BaTEeJIbHOr0 MPOLECCA MO TUCHHILTHHE

HanMenosanue Bup 3agstuii HaumenoBaHue 000pyI0BaHusI, IPOrPAMMHOT0 0OecreueH s
CIIEIMaTU3UPOBAHHBIX
ayIUTOpHii, KaOUHETOB,
nmabopaTopuii

y4yeOHAs ayTUTOPHUS UIf JIEKIUU Aynutopus Ne 405

MpoBeIeHUsT 3aHATHI YuebHast MeOelh, yaeOHO-HATIISIIHBIE TIOCOOHS,

JIEKIIMOHHOTO THIIA: JTIOCKa,HOYTO YK, MyIbTHMeHa-TipoekTop Mitsubishi XD3200U,
3KkpaH c anekTporpruBosioM 300*400cm SpectraClassic.

l.yueOHas ayauTopun AyautopusiNe 311

AJIs1 TIPOBEICHUS YueOHast MeOerh, yaeOHO-HATIISIHBIE TTOCOOMS, TOCKA,

3aHSITHIl JIEKUMOHHOT0 HOYTOYK,mpoextop Mitsubishi XD 600U, sxpan ¢

Tuna: ayauropus Ne305 37eKTponprBoIoM Projecta 183%240cm Mattewhite.

(xumoaxk xopryc), Aymuropusi Ne 310

aynuropus Ne 310 YuebHas Me6eb, yueOHO-HaTIIsIHbIe HOCOOUS, J0CKa,

(xumoax xopryc), Ne 311 HOYTOYK,MyabTUMenua-poektop Mitsubishi EW230ST, skpan

(xumdax kopryc), Ne 405 nacteHHbIi ClassicNorma 244%183.

(xumdak koprryc) Aynutopus Ne 305
YueOHas Mebenb, yueOHO-HATIISIIHBIE TOCOOHSI, TOCKa,
HOYTOYK,MyabTuMenua-poextop Mitsubishi EW230ST, skpan
nacteHHbIi ClassicNorma 244%183.

2.y4eOHas ayUTOPHSA JlaGoparopusle | JlaGopaTopus 316

JJIS1 IPOBeAeHUsI 3aHATUS VYuyebnas Medenn, Ananutnueckuii komiieke UBA, PMC

3aHATHI CEMUHAPCKOT0
Tuna: nadoparopus Ne3 16
(xumax KopIyc);
nmabopatopus Ne317
(xumak Koprryc).

«Hounomerpusi» Komopomerpus, 2 PH-merpa, «Aunon-4100»
Jlab6oparopus 317

Yuebnas mebens, PMC «Mornomerpusy», YJIK «Oxonoruueckmii
MOHHUTOPHUHT (YaeOHO-Ta00paTOPHBIN KOMIUIEKC),
ITorenuunocrar-I'ansBonactar P-8nano, 2

totoanexTpokonopumerpa KOK 2MI1, Becrl aHanuTHIECKHE
OHAUS
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3. yueOHas ayauTopusi
AJIS TEKyIIero KOHTPOJIst
U NIPOMEKYTOYHOI
aTTecTAMHU: ayIUTOPHS
Ne 405 (xumdax xopmyc),
aynutopust Ne311(xumdak
KopITyc), ayauropust Ne
310(xumdak Kopmyc),
ayautopust Ne 305
(xumdaxk kopryc),
ayautopust Ne 004
(xumdaxk kopryc),
ayautopust Ne 005
(xumdaxk kopryc).

4.moMeleHue a9
€CaMOCTOATEIbHOM
paboThI:

YUTANBHBIHN 3a1 Nel
(Ty1aBHBIA KOpITYC),
YuTalbHBIN 3a1 Ne 2
(puzmat koprryc-yue6HOe),
YuTAIbHBIN 321 N5
(TyMaHHTapHBII KOPITYC),
YUTAIbHBIN 321 Ne6
(yueOnsrii Kopmyc),
YuTAIbHBIN 321 No7
(rymMaHHTapHBII KOPITYC),
naboparopust Ne 320
(xumdaxk koprryc).

Texymuii
KOHTPOJIb U
MIPOMEXYTOUHAS
aTTecTanus

CamocTosTeapHas
pabota

Aynutopus Ne 405

YuebHast MeOeib, yaeOHO-HATIISTHBIC TIOCOOHS,
JIOCKa,HOYTOYK,MyIIbTHMeana-poektop Mitsubishi XD3200U,
sKpaH ¢ anekrponpusogoM 300%400cm SpectraClassic.
AynutopusaNe 311

YueOHast MeOeib, yaeOHO-HATIISIIHBIC TTOCOOUS, TOCKA,
HOYyTOYK,mpoekTop Mitsubishi XD 600U, skpan ¢
anekTporpuBooM Projecta 183*240cm Mattewhite.
Aynutopus Ne 310

YuebHas MeOenb, yaeOHO-HAMISTHBIC TOCOOHS, JOCKA,
HOYTOYK,MyabTUMenua-npoektop Mitsubishi EW230ST, skpan
HacteHHbIH ClassicNorma 244*183.

Aynutopus Ne 305

YueOHas MeOernb, y4eOHO-HATIISTHBIE TOCOOHS, T0CKa,
HOYTOYK,MyabTUMenua-poektop Mitsubishi EW230ST, skpan
HacteHHbIN ClassicNorma 244*183.

Aynutopus Ne 004

YuebOHast MeOerh, yaeOHO-HATIISIIHBIC TTOCOOUS, TOCKA,
kommyrarop HP V1410-24G, nepcoHalbHBIN KOMIBIOTEP
LenovoThinkCentre A70z IntelPentium E 5800, 320 Gb, 19" - 15
T, mkad Hactenusit TLKOU.

Aynutopus Ne 005

YuebOHast MeOeih, yaeOHO-HATIISITHBIC TTOCOOUS, TOCKA,
kommbrotep DEPONeos 470 MDi5_3450/4GDDR/T500
G/DVD+R u monutop ViewSonic 21.5 - 13 mwr, mkad TLK
TWP-065442-G-GY, mixad montaxkubsiii NT PRACTIC 2MP47-
610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mxad
HacteHHbIH TLKO6U.

YuraabHblii 3271 Nel

Hayansrit n yaeOHbIH GoHT, HaydHAs neproanka, [TK
(MoHO0010K) - 3 T, Heorpanmuennstii moctymn k 9bC u B/l;
KOJMYECTBO MTOCATOYHEBIX MecT — 70.

UnranbHblii 3a; Ne2

Hay4Hsrii u yaeOHbIH ponn, HayuHas nepuoauka, [1K
(MOHOOJIOK), MOAKITIOYCHHBIX K ceTr VHTepHeT, — 8 1mT.,
Heorpannuennsiii nocryn k 9bC u BJI; koimyecTBo NocagouHbIX
mect — 50.

YuranbHblii 321 NeS

Hayunslii n yueOnsiit ponx, HaydHas neproanka, [1K
(MoHO00K) - 3 TIT, HeoTpaHu4deHHBIN gocty kK DBC u BJI;
KOJIMYECTBO MTOCATOYHBIX MecT — 27.

YuranbHblii 3271 Ne6

Hayunelii n yueOHsIit poHx, HaydHas neproanka, [IK
(MOHO07I0K) - 6 11T, Heorpann4yeHHbIH Joctyn K ObC u BJI;
KOJIMYECTBO MocaiouHbIX MecT — 30.

YnranbHblii 3a1 Ne7

Hayunelit n yueOHbIl poHA, HaydHas neproanka, [TK
(MOHO0I0K) - 5 T, HeorpannueHHbIH qoctyn Kk ObC u BJ1;
KOJIMYECTBO MOCaIOYHBIX MecT — 18.

Jlabopatopus Ne320

YuebHas MeOenb, PeHTreHo(IyopecieHTHBIN ClIEKTPOMETP B
KOMILIIEKTE ¢ 000pyA0BaHUEM OATOTOBKH 1po0, Anmapar APH-
JIAT-03 st pasronku Hedrenpoayktos , Becet GR-200, HaGop
apeomerpoB AOH-1, Pedpakromerp PAL-2, Hoyr6yk ASUS
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S.nmoMeleHue A5

XpaHeHus 1 JlaGoparopus Ne 318

NpoQHIAKTHYECKOT 0 Yuebnas medens, MOY M Samsung nazepusiii SCX-4623F,
00CTy:KHBAHUS Y4eOHOT O Kommeiotep B cocrare: cucteMHusli 6110k DEPO 460MDi5-650,
o0opyaoBaHuUs: MOHHTOP, KJIaBHATypa, MBIIIb, PedpakTomeTp, HaGOP
naboparopust 318 (xumpax apuomerpos, 2 pH-merpa AHUOH-4100, 2 pH-merpa HI98103
KOPITYC) Checkerl.

[Tpunoxenue Ne 1
®I'bOY BO «BAILIKUPCKHU TOCYIAPCTBEHHBIM YHUBEPCUTET»

XUMHWYECKUI1 ®AKYJIBTET

COJIEP)KAHUE PABOYEM ITPOT'PAMMBI

JUCUUIUTMHBL DU3NYECKUE METObI UCCIAEAOBAaHUS Ha 7 CEMECTP
(HaMMEHOBaHHWE Y CIIUTLIMHBI )

O4Has
Bupa paborsl O0beM TUCHMITUHBI
OO011ast Tpy10EMKOCTbh JIU CLIUTLIUHBI (3.€. / 4aCOB) 3/108
Y4eOHBIX 4acOB Ha KOHTAKTHYIO PabOTy C MPErnoaaBaTesIeM:
JEKIHH 48
MPAKTUYECKUX/ CEMUHAPCKUX
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1a00paTOPHBIX

44

Apyrux (CpynmoBas, UHAUBHUyadbHAsl KOHCYJIbTAIMS U HHbBIE
BH/JIbI yU4eOHOU IeATEIBHOCTH, MPEAYCMATPHUBAIOIIHE PA0OTY
oOydaronmxcs ¢ npenonaasateneM) (OPKP)

0,7

U3 HUX, IPElyCMOTPEHHbIE Ha BHIIOJHEHHE KYpCOBOM paboThI /
KYPCOBOT'O IIPOEKTA?

VY4eOHBIX 4aCOB Ha CAaMOCTOATENbHYIO paboTty obydaronmxcs (CP)

15,3

U3 HUX, IPEyCMOTPEHHBIC Ha BBITIOJHEHUE KYPCOBOM paboThI /
KYPCOBOT'O IIPOeKTa®

Y4eOHbIX 4acoB Ha MOATOTOBKY K
sK3ameny/3adery/nudbdepernrpoBanHomy 3auety (KoHTpon)

®opma(bl) KOHTPOJIS:
3a4eT 7cemMecTp
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dopma U3ydyeHHUsI MaTEPUAJIOB: JIEKIUH,

dopma TeKYIIEro

OcHoBHas u KOHTPOJIS
NPaKTHYECKUE 3aHITUS, CEMUHAPCKUE
p 5 ’ 5 P JIOTIOJIHUTEIIbHAS 3asanus 1o yCIIEBAEM OCTH
3aHSTHUSA, JJaOOpaTOpHbIE PaOOTHI .
Ne Tema 1 conepKanie ’ P 5 P P ’ JIUTEpaTypa, CaMOCTOATEJIbHOMN (KOJUIOKBUYMBI,
caMmocTosITeNbHas paboTa U OEMKOCTh
n/m p P TpyA peKomMeHayemas pabote KOHTPOJIbHBIE
B yacax
(B uacax) CTyJeHTaM (HoMepa U3 CTYJIEHTOB paboTHI,
CIIHCKA) KOMIIBIOTEPHBIE
JIK I[IP/CEM | JIP CP TECTHI H T.1L)
2 3 4 5 6 7 8 9
1. | CnekTpoMeTpus sIepHOrO 16 - 16 5 OcH.1,2 [Ipopaborate | KoHnTponbHas
marauTHOro pesonanca(* H u 13C Jlomn.3 autepatypy 4 | pabora

). XUMHYECKHUI CIABUT, €TO
IIPOMCXOKECHUE. 3aBUCUMOCTh
XUMHYECKOr0 CIBUTa OT
pa3NMUYHBIX (HaKTOPOB.
AJIUTUBHBIE CXEMBI PACUETOB
XMUMHYECKUX CIIBUTOB IS
aJIKaHOB, aJIKEHOB, IPOU3BOAHBIX
OeH3oa.

Coua —CIIMHOBOE
B3aHMMOCHCTBHE, €ero
npoucxoxaeHue. @opMalbHbIA U
oy opMalbHBIN METOAbI

pacuera MHTEHCUBHOCTEW JIMHHUM
MYJIBTUILIIETA. Meronuka
pacumdposku [IMP-criekrpos

OcobenHoctu CIIEKTPOMETPUHU
SIMP BC. Tlony4enune crieKTpoB —
MOJIHOE, YAaCTUYHOE I10/IaBJICHHUE
CHUH-CIIMHOBOT'O B3aMMOJEUCTBUS
C MOPOTOHAMH. XuMHYECKUE
capuru sagep °C, 3aBHCHMOCTb UX

Tect
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OT pa3iuyHbIX  (AKTOpPOB U
QITUTUBHBIC CXEMBl PacUyETOB.
Pacmmgposka criektpos SIMP 13C.

ONEeKTpOHHBIM  MapaMarHUTHBIN
pE30HAHC. Ocobennoctu
cnextpomeTpuu JIIP. ge-DaxTop n
3aKOHOMEPHOCTH €r0 HM3MEpEHUs.
Vcnoust  pesonanca B OIIP.
CBEpXTOHKOE B3aMMOACHCTBUE B
CIIEKTpax OI1P, ero
IPOMCXOKJEHUE U  OCHOBHBIE
3aKOHOMEPHOCTH  paCILENICHUs
curHasia. Annaparypa

OcH.1
Hom.3

[TpopaboTtaTh
auTepaTypy 2

KOJUIOKBUYM

Macc-cnexrpometpus .JMloHuzanus
MOJIEKYJI U 00IIHe
3aKOHOMEPHOCTH PErUCTpaLuU
CIIEKTPOB B MacC-CIIEKTPOMETPUH.
[Iuku MosleKyISIpHBIX HOHOB U
3aKOHOMEPHOCTH UX 00pa30BaHMUS
U UHTeHcUuBHOCTU. OnpereneHue
OpyTTO-POPMYIIBI C
UCIOJIb30BaHUEM U30TOIHBIX
VIOHOB.

®parMeHTanMsT HOHOB H €€
3aKOHOMEpHOCTU. Meroanka 1o
pacuM@poBKe Macc-CIEKTPOB.

10

14

Ocn.1
Hom.3

[IpopaboraTh
JuTepaTypy S

KonTponpHas
pabora
Tect

HK-criektpoMerpus. Pusznueckue
OCHOBBI KOJIe0aTEeNbHBIX
Mepexo0B B MOJIEKyJax:
rapMOHHYECKHUE,

AHTAPMOHUYECKHE KoJebaHms,
00EpTOHBI. Banentnrie u

10

10

OcH.1.2
Hom.3

[IpopaboraTh
muTepatypy 6

KonTponpHas
pabota
Komnoksuym
Tect
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nedopMaIioOHHbIe KoJeOaHwmsl.
Yucno  konebanmit.  [lpaBuma
orbopa. YcnoBust
XapaKTePUCTUYHOCTH KOJIEOaHHIA.
OcnoBHble o0nactu UK- cnexktpa n
OPUHIMIBL  €e  pacmu(pOBKH.
Anmapatypa. [IpuroroBieHue
00pasIoB.

Y®-cniektpoMeTpuss.Puzndeckue
OCHOBBI 3JIEKTPOHHBIX MEPEXOJ0B,
ux 3aKOHOMEPHOCTHU u
kinaccuukanus. Ilepexoger ¢
nepeHocom  3apsaa. llpaBuna
orbopa. Xpomodopsl u
ayKCOXPOMBI. DaKTOpHI,
BIIMAIOIIME  HAa  DJIEKTPOHHBIE
CHEKTpPbl MOTJIOIIEHUS: BIUSHUE
T—>T - W P-T -CONpsDKEHUS,
3aMecTUTeIIEeH, BOLOPOIHOM CBS3H,
HanpsKeHHOCTH 1ukia. [IpaBuio
Bynsopna

2,3

OcH.1,2
Hom.3

[TpopaboraTh
muTepartypy 6

KontponbHas
pabota
Tect

Bcero yacos:

48

44

153
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