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1. HEJIX OCBOEHUA JUCHUIIJINHBI

]_Ie.]IﬂMI/I H3YyYCHUA TUCHUINJIUHDbI «Pu3nyecKne MeToAbl HCCIAET0BAHUN) SIBJIAIOTCA

- O3HAKOMJICHUE CTYJEHTOB C TMPUHLIMIHAIBHBIMA OCHOBAMU M MPAKTUYECKUMHU
BO3MOXKHOCTSIMA  (PU3UYECKHX METOJIOB HCCIEAOBaHUS, C HX alllapaTypHbBIM OCHAIlEHUEM |
YCJIOBHUSIMU TTPOBEICHUS SKCIIEPUMEHTA;

- ¢dopMHpOBaHNE HABBIKOB CPABHUTEIHHOW OIICHKHA BO3MOXHOCTEH pa3HbIX METOJOB aHAIN3a,
WX JIOCTOMHCTB M HEIOCTATKOB JIIi OOOCHOBAHHOTO BBIOOpA ONMTUMAIHLHOIO METO/a HCCIICIOBAHUS
TOr'0 MJIK MHOT'O0 OOBEKTA.

2. MECTO JUCHMUIIVIMHBI B CTPYKTYPE OIIOII BO

JuctmiuimHa «@DuU3MYecKue METONbl HCCICIOBAHUS» OTHOCHTCA K 0O0S3aTelbHON  4YacTH
nucuuriuH broka 1 u u3yuaercs B 8 cemectpe.

JlaHHBII Kypc omupaercss Ha 3HaHUsA (U3MKHU, MAaTeMaTHKH (MPUPOJA SJICKTPOMATHUTHOTO
H3JTYy4CHUA, TUIIBL B3aHMO[I€I>'ICTBI/I$I €ro c ManI/IIIeI\/JI, TCXHUKA CIICKTPAJIbHOI'O S3KCIICPUMCHTA, IIPHUEMbI
MaTeMaTHYeCKOro aHajiau3a). [|Jis yCcrnenHoro npuMeHeHus psiaa GU3NYECKUX METOIO0B HEOOXOIMMO
3HaHHe€ OCHOB KBAaHTOBOM MeEXaHHUKU (OCHOBHI)I@ OMpCACIICHHUA U q)YHIIaMeHTaJH)HI)IC IIOHATHUA,
KBaHTOBO-MEXaHHYECKasi TEOPHs CTPOCHUSI MOJIeKyN). M3nokeHne MaTepualia O CTPOSHHH MOJICKYII
npeamnojgara€t HaJIWN4YUC 0a30BBIX 3HAHU O COBPCMCHHBIX BBIYHUCIUTCIIBHBIX BO3MOXHOCTAX
KBaHTOBOI XWMUU. VIHTEHCHBHOE BHEApPEHHE B JKCHEPUMEHT BBIUMCIUTEIHHOW TEXHHMKH TpeOyeT
HaJIN4YUAg y CTYACHTOB HABBIKOB pa6OTI>I KaK CO CTaHAAPTHBIMH NPOTPpaMMHBIMH CUCTEMaMHU, HIUPOKO
UCIIONIb3YEMBIMU B HACTOSIIEE BpeMsl JUIsi 0OpaOOTKH SKCIIEPUMEHTANBHBIX JAHHBIX, TaK U BIAJCHUS
COBPEMECHHBIM A3BIKOM MaTeMaTHYECKOU (1)OpMaJ'II/ISaIII/II/I TEX (1)I/ISI/IT-I€CKI/IX 3aaa4, KOTOPbIC BO3ZHUKAIOT
MIPY aHAJIN3€ CIEKTPATbHBIX JaHHBIX.

[TonydyeHHble cTyeHTaMH 3HaHHUSI HEOOXOIMMBI IIPU W3YUYEHUHU CHELMAIBHBIX KYPCOB: «AHAIN3
00BEKTOB OKpYKarolIei cpeapl», «HedTexumus.
Ta6auna 2.1.

CBs3b JUCHHUILTHHBI «@U3HYECKHE METOAbI HCCJAET0BAHUS C npeameCcTBY OluMu
AUCHUIIVIMHAMHU U CPOKH UX U3YUCHHSA

Kon JvcuMnInHel, NpeaecTBYOINE TUCIUIIIINHE CemecTtp
JCITUTLITHBI «DPU3NYECKHEe METO/IbI CCIICIOBAHUS»
b1.0.12 MaremaTuka 1,2
b1.0.13 dusnka 1,2
b1.B.20 HNudopmaruka 1,2
b1.0.06 Heopranuueckas xumus 1,2
b1.0.18 AHammTudueckas XUMMS 3,4

Tab6auuna 2.2.



CBa3b AUCIHUIIJIMHBI «Puznyeckue MeToAbl HCCJIETOBAHUSI C moCJICAY OIIUMHU
AUCHUIIVIMHAMHU U CPOKH UX U3YUYCHUSA

Kon JMcuMnInHebl, CIEIYOIHE 32 TUCIUIIIIMHON Cemectp
JICLUTUTAHBI «DPu3nyuecKre METO/Ibl UCCIIEIOBAHUS»
B1.0.07 Opranudeckasi XUMUS 5,6
51.0.08 dusnueckas XUMUsL 5,6
b1.B.18 BBICOKOMOJIEKYIIApHBIE COCTUHEHUS 7
b1.0.10 Komnonguasa xumus 7
b.1.B.05 Teopernueckre OCHOBbI HEOPIrAHUYECKON XUMUU 9,10

B pe3yjabTaTe 0CBOCHUA TUCIHUIIJINHBI oﬁyqalomnﬁm JOJIZKCH

3HATh:
e (DM3MYECKYIO TEOPUIO COBPEMEHHBIX METOJIOB WCCIEAOBAHUSA, TEXHUKY W METOIUKHU

MMPOBCACHUA SKCIICPUMCHTOB.

YMerh:
[ J aHaJ'II/ISI/IpOBaTB BO3MOXHOCTH (1)I/IBI/IT-I€CKI/IX METOOA0B, UCXOOA U3 CHGHI/Iq)I/IKI/I HOCTaBHGHHOﬁ

HCCIIEIOBATENILCKOM UIIA DKCIIEPTHOM 3a/1a4H.
Biaagern:
® METOIWKOW TIONy4eHHUS  TMPaKTUYECKOM  HH(pOpMalMM Ha  OCHOBE  HMEIOIIMXCS

SKCIICPUMCHTAJIbHBIX JIaHHBIX.

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUSA JUCIIUAITJIMHBI

[Ipouecc m3ydeHus IUCHUIUIMHBI HAampaBieH Ha (OpPMHpPOBAHHE 3JIEMEHTOB CJEIYIOIINX

komretreHuii B coorserctBuu ¢ ®I'OC BO u OIIOII BO no nanHOMYy HanpaBJiIeHUIO TOATOTOBKHU:

Taonuua 3.1.
Kon HaumeHoBaHue Nuaukarop B pe3yibTarte ocBoeHHs
KOMIIETEHI KOMIIeTeHIINH JOCTH/KEHHSA AUCHUIIIMHBI 00yYaroHiics
UM KOMIIEeTeHIINH HOJIKeH:
Yuueepcanvnvie komnemenyuu u uHOUKAMOPHL UX 0OCHUINCCHUSA
YK-3 Crnoco0eH opranmso- YK-3.1. [lonumaer | 3HaTh — MeTOAMKH (QOPMHUpPOBa-
BBIBATh M PYKOBOAUTHL | 3QPeKkTuBHOCT,  WC- | HUSI KOMaHA; METOIBI pa3paboTKH
padoToii KOMaH/Ibl, BbI- | TIOJIb30BAaHMS  CTpaTe- | KOMAaHAHOW cTpaTeru U 3¢ dek-




padaTbiBasi KOMaHA-
HYIO CTPATeruio ISt
AOCTH:KEHMSI OCTaB-
JICHHOM e

TUU  COTPYJTHUYECTBA
JUTST JTIOCTHKCHHS
IIOCTaBJICHHOM  IICIIH,
oTpeAenseT CBOIO
POJIb B KOMaH/Ie
YK-3.2. [Monnmaer
OCOOEHHOCTH TIOBEIe-
HUS BBIJICTICHHBIX
rpymnmn  Jrojed, ¢
KOTOpBIMH ~ paboTaeT
/B3aMMOJICHCTBYET,
YYUTBIBAET UX B CBOCH
NeATeTLHOCTH (BBIOOD
KaTeropui rpymnmn
JIIOAEN OCYIIECTBIISAET-
¢ oOpas3oBaTenbHOMN
OpraHu3alKed B 3aBU-
CUMOCTH OT UejieH
IOATrOTOBKH — 10
BO3pPAacTHBIM  OCOOEH-
HOCTsAM, IIO OTHHYECC-
KOMY WJIU PEIUTrHo03-
HOMY TIPH3HAKY, COIHU-
aIThHO HE3aIIHUIICHHBIE
CIOM HaceleHus |
T.I.)

VYK-3.3. IIpornosu-
pyeT pe3ynbTatsl (1moc-
JIEJICTBUS) JIAYHBIX
OEeUCTBUA W IUIaHU-
pyeT ToCIea0BaTelb-
HOCTb araroB JJIsA
JTIOCTHKESHHS
3aJIaHHOTO pe3yJbTara
YK-3.4. DddexruBHO
B3aUMO/ICUCTBYET c
JIPYTUMU YIIEHAMH KO-
MaH/Jbl, B T.4. Y4aCTBYCT
B oOMeHe wuH(pOpma-
[IHeH, 3HAHUI-MH U
OTIBITOM, W TIPE3CHTALUU
pe3yJbTaToOB paboThl
KOMaH bl

TUBHOTO PYKOBOJCTBA KOJIJIEK-
TUBaMH;, OCHOBHBIC TEOPHU JIH-
JIepCTBA U CTHIIM PYKOBOJICTBA.
YMeTb — pa3zpabaTeiBaTh KOMaHI-
HYIO CTpaTeruio; (GpopMyanpoBaTh
3a7a4d  WICHaM KOMAaHIBI IS
JOCTIKEHHS TTOCTAaBICHHOMN IEJH;
OpUMEHSTh 3 (QEKTUBHBIE CTHIN
PYKOBOJCTBA KOMaHI0M.
Bnagerb: — yMeHHMEM aHaIu3d-
poBaTh, TPOEKTUPOBATb WU Opra-
HU30BHIBATH KOMMYHHUKAIlMA B
KOMaHJe Uil JOCTIDKEHHS TI10C-
TaBICHHOW  I€JM;  METOJaMHU
OpraHu3allii W YIpaBJIeHUS KOJ-
JIEKTUBOM.

Obwenpogheccuonanvhvle KOMREmMeHYUU U UHOUKAMOPBL UX 0OCHLUNCEHUS




OIIK-1 Cnocooen anamsu- | OIIK-1.1. TIpoBogut 3HaTh: CTaHJAPTHBIC METOJIbI
poBaThb, WHTEPNPETH- | KPUTUUECKUN aHAIN3 MOJTyYeHUS, UJCHTH(DUKAIINH U
poBaThb M 00001IaTh | PE3yTBTATOB COOCTBEH- | MCCIIEOBAHUS CBOWCTB BEIIECTB U
Pe3yJbTaThl IKCIe- | HBIX SKCIIEPUMEHTAITb- MaTeprasoB, IpaBuia 00paboTKH 1
PHMEHTAJBHBIX M | HBIX ¥ PaCUYETHO-TEOpe- | OhOpMIICHHS PE3yIbTaTOB PaOOTHI,
pacyeTHO-TeOpeTH- TUYECKUX PadoT, KOp- npaswia Th
YyecKMX PpadoT XMMH- | PEKTHO MHTepnpeTupyer | Bianers: 6a30BEIMI HaBBIKAMHU
YecKou HANIPaBJeH- | UX MPOBEJICHHSI XUMHUYECKOTO
HOCTH AKCIIEPUMEHTA ¥ O(OPMIICHUS €TO

pEe3yIbTaTOB
YMeTh: IPOBOIUTH MPOCTHIC
XUMHYECKUE OIBITHI 110
MpearaeMbIM METOIHKAM
OIIK-1.2. 3HaTh: METOIBI MOJTyYeHHUS,
dopmynupyeT  3aKII0- | UACHTU(GUKAIIUU WCCIIC/IOBAHUS
YeHWs] W BBIBOABI 110 | BEMIECTB (MAaTEpPHAJIOB), CTaHIA-
pe3ynpTaTaM aHaIn3a pTHBIE 00pabOTKH Pe3yTbTATOB
JIUTEPATYPHBIX JlaH- | SKCIIEPUMEHTA
HBIX, COOCTBEHHBIX
SKCIEPHUMEHTANIBHBIX M | YMeTh:  TNPOBOJUTH  MHOIOCTa-
pacyeTHO-TEOPETHU- JMUAHBIA CUHTE3, BHIOUPATH METOIbI
YECKUX paboT B | TUAarHOCTHKH BEUICCTB U
n30paHHOl 001acTu MaTepuajoB, MPOBOAUTH  CTaH-
XMMUU WA CMEXHBIX | TapTHBIC U3MepeHus, o0pabaTbl-
HayK BaTh PE3yJIbTaThl SKCIIEPUMEHTA
Bnagerb: HaBbIKAMH TPOBEICHUS
JKCIIEPUMEHTA u METOJIaMHU
00paboOTKH €ro pe3ylbTaToB
Ilpogheccuonanvnvie Komnemenyuu u UHOUKAMOPBL UX 0OCHIUNCEHUS

IIK-2 Cnoco0en oxkaspiBath | IIK-2.1. [IpoBomuT | 3HATH: OCHOBHBIE 0a3bI JTAHHBIX
HH(POPMATHOHHY IO JUTEPATYPHBI  MOUCK | XUMHUYECKOTO MpopuiIsd, IepeueHb
MOIEPKKY Mo  TeMe, 3aJaHHON | ICTOYHWUKOB HAyYHO-TEXHHYECKOH
CHenraInCcTam, CICIUAIUCTOM  OoJiee | IMTepaTyphl,  HOPMATUBHBIX U
OCYIIECTBIAIOIINM BBICOKOH METOJIMYECKUX MaTepPHAIIOB
HAYYHO- KBaJIN(hUKALINH, c | Ymerh: noI0MpaTh Hay4YHO-
HCCJIe0BATEIbCKHE HCIOJIb30BaHHEM TEXHUYECKYIO JIUTEpaTypy,
padoThI OTKDBITHIX HMCTOYHHUKOB | HOPMATUBHBIE M  METOAMYECKUE

uHpOpMaITUU MaTtepuanbl 10 WHGOPMAIMOHHON
XUMHAYECKOro poduiisi | 6€30MacHOCTH, pa3pabaThIBaTh
MK-2.2. Cocrasiser | IUIaHBI U TPOTPAMMBI  TIPOBEICHIS
KpaTKkue 0030phl IO | HAYYHBIX WCCIICIOBAaHUN "
TeMe HAyYyHO- | TEXHUYECKUX  pa3paboTok s
MCCIIEIOBATETHCKON pelIeHns pa3TUIHbIX 33724
paboTsI Baaners: HaBBIKAMH
AKCIIEPUMEHTAIBHOMN OIICHKH
3aIUIIEHHOCTH 00BEKTOB

nHpOpMaTH3aUA, TIO 3aJaHHBIM




METOAHUKAM TCXHOJIOI'NH 06pa60TKI/I
PE3YyJIbTaTOB, OLCHKU MOrPCIIHOCTU

U JIOCTOBEPHOCTH  PE3YJIHTAaTOB
HU3MEpEHUi
4. OFBEM JINCIIUIIUHBI U BUJIbl YYEBHOM PABOThI
Taoauna 4.1.
O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThI
Bun y4yeoHoii padoThl Bcero yacoB 8
cemecTp

OO611ast TpyA0EMKOCTh IUCLHUIIIHHbI 144 144
AynuTOpHBIE 3aHATHS 88 88
Jlexknnu 44 44
JlaboparopHble 3aHSTUS 44 44
CamocrosrenbHas pabora cryaentos (CPC) 56 56

5. COAEPKAHUE JUCIUAIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM

(PA3JIEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMUYECKHNX NJIH ACTPOHOMMNYECKHUX YACOB 1 BH/1I0B YUEBHBIX
3AHATUN

5.1.CTpykTypa IMCHHILIHHBI

O6H_[aﬂ TPYAOCMKOCTD TUCHUIIIMHBI COCTABJIACT 4 3a4eTHBIC CINHUIIBI, 144 gaca

Tabauna S.1.
Buapl yueOHOI paboThHI
No = AR YT P @dopma  TEKyIIero KOHTPOIIs
Paznen nucrumimHb 3
n/m o Ta6o [YCIIEBAEMOCTH.
= p-
o Vlekmun CPC
&) pad.
Beenenue. TexHonorus
XUMHYECKOTO aHalm3a.
1 Mertponoruueckue 8 1 - 5 Tecr k mab. padore Ne 1
OCHOBBI  AHAIUTUYECKOU
XUMHUH..
DIIEKTPOXUMUYECKAs
2 P 8 1 4 5 Tect x 1a6. pabote Ne 2
TUTPUMETPUS
ITorennmome ECKHIA
3 TCHIMOMCTPIHECCKIH | g 2 4 5 Tect x 126. pabore Ne 3
METO/]I aHaJIu3a
4 pH-meTpudeckuit MmeTon 8 1 4 5 Tect x 126. pabore Ne 4
Kynonomerpus.
S) Konnykromerpus ul|8 1 6 6 Konrponsnas padora Ne 1
BOJIbTAMIIEPOMETPHS




6 Onriieckue METOIbL | g 2 6 6 Tect x 126. pabote Ne 5
aHaimsa

7 ATOMHO-OMHCCHOHHEIA 8 1 4 6 Tect x 126. padote Ne 6
METOJ aHAJIN3a

8 Meroz [UIAMCHHOM | g 1 4 6 Tect k ma6. padote Ne 7
dhoTomeTpun

9 Metozpt - MoneKyJIApHOH 8 1 4 6 Tect x 126. padore Ne 8
CHEKTPOCKOITUU
CriekTpodoTOMETPpUIECKU

10 1 METOR quama. | g 1 4 6 Kontponbnas padora No 2
JIIOMHUHECIIEHTHBIA METO/
aHaJn3a

Hroro: 44 44 56

5.2. Conep:xkaHue TUCHMILTUHBI «DU3HYECKHE METOIbI HCCIIEI0BAHMS

BBenenue.

[Tpenmer ananutudeckoil xumun (Ay), GopmMynupoBka U ee cTpykrypa. UHauBuayanbHOCTh Ay,
€e MECTO Cpeld IpyruxX HayK, €€ CBS3b C INPAKTUKOW. 3HauenmHue Ay B SKOHOMHKE, OXpaHe
OKpY’Karollel cpesibl, B 3[paBOOXPAaHEHHUH U IPYIUX cepax. AHAIUTHUECKAs XUMHUS U OOLIECTBO.

OcHoBHble TIpoOJIEMBbl  Ay. CHUXKEHHE Tpujaeia OOHApY)KEHMsI, IOBBILIEHUE TOYHOCTH
U30MpaTEeIbHOCTH aHAJIM3a, aHaIW3 0e3 paspylleHus, AUCTAaHIMOHHbIN aHanu3 U Jp. CoBpeMeHHbIE
TEHJICHUMHU Pa3BUTHS Ay,

TexHoJI0rusl XHMMHYECKOI0 aHAJIHU3a

CopnepxaHue KOMIOHEHTOB. BbpiOop Merona ananmuza. AOcomtoTHble (0€33TalOHHBIE) U
OTHOCHUTENIbHBIE MeTO/bl aHanu3a. OCHOBHBIE XapaKTEPUCTUKH METOAA aHaIW3a: IPaBHIBHOCTD,
BOCIIPOM3BOANMOCTD, W30MPATELHOCTh, IKCIPECCHOCTh, KOA(PPHUIMEHT YYBCTBHUTEIBHOCTH, IMPEIEI
OoOHapy>KeHHsl, HW)KHSAS M BEpPXHSAS TpaHUIbl ONpelenseMbIXx cojepxkaHuidl. CTOMMOCTh aHalu3a.
ABTOMaTH3a1Ms aHAJIW3a U ApYyrue TpeOOBaHMsI K METOAaM aHaIM3a.

Mertoarka npoBeeHUs] JaHHOTO XMMUYECKOro aHanusa (Meronuka ompeseneHus). OCHOBHbIE
ctaauu nposenenust xumuueckoro ananuza. 'OCT, TVY.

CriocoObl  OLIEHKM TNPaBWJIBHOCTU pE3yJbTaTOB XMUMMYECKOIO aHajiu3a; HCHOJIb30BaHUE
CTAaHJAPTHBIX O00pPa3IOB, METOJ J00aBOK, METOJ] TpaJyMpPOBOUYHOTO Tpaduka, COMOCTaBICHUE C
JPYTUMH METOJaMH, BHYTPEHHUH M BHEUIHMH KOHTpOJib. CraHaapTHble OOpa3lbl, aTTeCcTaIUsd
METO/IMK aHAJIN3A.

AHaguTHYecKoe NPpUOOPOCTPOCHNE B CTPaHe U 32 py0esxom.

TexHuKa pabOTHI B aHATTMTHYECKON J1a0OpaTOpUH U OCHOBHBIE NIPAaBUJIa TEXHUKH 0€30TacCHOCTH.
Jluteparypa no aHanutTu4eckoi xumun. KoopauHanus uccie1oBaHui.

OcHOBHbBIE COCTABHBbIE YACTH TEXHOJIOTHH XUMHYECKOT0 aHAIN3A:

OcHOBHBIE OOBEKTHI aHATH3A.

[Tpo6ooTOop 1 MPOOOIOATrOTOBKA.

Mertoab! pa3aeneHusi, KOHIEHTPUPOBAHUSI U MAaCKUPOBAHMUS.

Mertons!l aHanu3a.

Teopusi u npakTUKA NP0600TOOPA ¥ NMPOOONOATOTOBKH.

OCHOBBI TOJTOTOBKM MaTepuasia K aHanuzy. IlpeacraBuTenbHOCTh MpoOBI; poda U O0OBEKT
aHanu3a; npoba u merox aHanuza. OT6Op Mpod TOMOTEHHOTO M T'eTepOreHHoro cocraBa. CriocoObl
HOJIy4eHHUsl CpeiHel MpoObl TBEPABIX, KHUAKUX U ra3000pa3HbIX BELIECTB IeHepaslbHas J1abopaTopHast
U aHanusupyeMass npoda. KoHTponbHas, apOWTpakHas, BHYTPEHHsSI M BHEIIHAA JaOopaTOpHbIE
npoOk1. [Totepu u 3arpsizHeHus MpoObl. METOIBI 1 CPOKU XpaHEHUs TTPOO.

YcaoBus cranaapruzanuu npodooroopa u npodonoarorosku. 'OCTe, TY.

el N



OcHoBHBIE cIOCOOBI TiepeBofa B (oOpMy, HEOOXOAUMYIO [JIsi JAHHOTO BHAAQ aHaIH3a.
[ToaroroBka mpoObl K aHamu3y. MeToAbl BCKPBITUS MPOO: pacTBOpPEHHE B BOJE, KHCIOTaX, CMECH
KHCJIOT, LIEJIOYax; CIIeKaHHe, OIUIaBJIEHUE, TEPMUYECKOE Pa3IOKEHUE, PA3JI0KEHHUE MOJ] JaBICHUEM,
Py TIOMOIIM BBICOKOYAaCTOTHOTO pas3psiia U B IUIa3Me; KOMOWHHUPOBAHHME PA3IMYHBIX IPHUEMOB;
O0COOCHHOCTH Pa3NIOKEHUsI OPraHUYECKUX COSAMHEHUN.

MeToabl MACKHPOBAaHUS, pa3ejeHusl, KOHUEHTPHPOBAHHUS.

MackupoBaHue Kak METOJl TOPMOXEHHS WJIM IOJIHOTO TMOJAaBJICHUS XMMUYECKOW peakiuu B
NPUCYTCTBUHM BEIIECTB, CIIOCOOHBIX W3MEHHUTH €€ HalpaBJIeHUE, CKOPOCTb, WM HHTEHCHBHOCTDH
AQHAIUTUYECKOTO CUTHAIA.

Buasl MackupoBaHus — TEPMOIMHAMHYECKOE (PaBHOBECHOE) M KHHETHUECKOE (HEPAaBHOBECHOE).
['pyninbl MackupoBartene:

Bemiectsa, oOpa3yromue ¢ MEIMaUIMU JIEMEHTaMu 00Jiee YCTOHYMBEIE COCTUHEHHUS.
BemiecTBa, n3MeHsIOIIME CTENEHb OKUCICHHS MEIIAIOIero HOHA.

BemecTBa, ocaxxaarolue MeIaroue HOHbI, HO 0Ca10K IIPH 3TOM MOXHO HE OTAEIATS.
BemectBa co cnemuduyeckum gAeiictBueM. MackMpoBaHME U JE€MAacKMPOBAaHHE U UX
UCTIOJIb30BaHUE B aHATUTHYECKOW XMMUHU.

MeTo/b1 pa3aeneHus U KOHIIEHTPUPOBAHUSI.

KonnyecTBeHHBIE  XapaKTEPUCTHKH  pa3/eleHUss M KOHIGHTpUpOBaHUS (KO3 HIueHT
pacupenenenus D, crenens wusBneuenus R, koadpdumument pasgenenus KA/B, koddduimeHt
KOHLeHTpupoBaHus Sk/).

OcaxxaeHue U coocaxIeHme.

Heopranmdeckne u opraHMyYecKHe peareHTbl Uit ocaxkaeHus. CrocoObl pasjieneHus ¢
UCIIOJIb30BAHUEM  KUCJIOTHO-OCHOBHBIX, KOMIUIEKCHBIX U  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii. I'pynmnoBbie peareHThl U IpeabsBisieMble K HUM TpeboBanus. Knaccudukanus KaTHOHOB U
AHUOHOB B KAYECTBEHHOM aHalu3e (CepOBOJOPOIHBIM METOJ, KHUCIOTHO-OCHOBHOW METOM).
KOHIICHTPUPOBAaHUE MHKPOIJIEMEHTOB COOCAKICHHEM Ha HEOPraHWYeCKHMX W OpPTaHUYeCKhX
COOCANTENSAX.

IKCTpPaKIMS.

OCHOBHBIE 3aKOHBI U KOJMYECTBEHHBIE XAPAKTEPUCTUKU SKCTpakuuu. CKOPOCTh IKCTPAKIUU.
Knaccudukanus  SKCTpakUMOHHBIX  MpOLECCOB.  THUMBl  AKCTPArUPYIOLIUXCS  COEAMHEHUU.
HenonuzoBanHble UM HMOHHBIE accouuaTsl. KoopJaMHALMOHHO-HECOIbBATMPOBAHHBIE HEUTpalbHBIE
coeanHeHUs. BHyTpruKOMIIIeKCHBIE coernHeHus. KoopAmHaImOHHO-COTbBAaTHPOBAHHBIC HEUTPATbHBIE
KoMILIeKChl. KoopanHaIMOHHO-HECOIbBAaTUPOBAHHBIE MOHHBIE ACCOLUAThI, KOMITJIEKCHBIE KUCIIOTHI.
CriocoObI  OCyIIeCTBICHHSI JKCTpakiuu. llepmomudeckas SKCTpaKIUsi, HEMpPEpBIBHAS DKCTPAKITHUS,
NPOTHBOTOYHAsE AKCTpakius. IlpakTuyeckoe HCHOIB30BAaHHWE SKCTpaKuMU. PasneneHue BeliecTs.
KOHIICHTpHUpOBaHue. M3yueHne paBHOBECHIA.

CopOuus.

Mexannsm copbruu. CopOuns Ha akTuBHbIX yrisix. CopOmuss Ha HMOHOOOMEHHBIX H
xenaTooOpaszyronmx copoentax. CopOmust Ha KpeMHe3eMaX M XUMHUYECKH MOIU(PHUIIMPOBAHHBIX
kpemHe3eMax. CopOiys Ha HEOPraHUYeCKUX COpOeHTaX.

Jlpyrue MeToasbl.

Onektpoxumuueckue Meronabl. OTroHka (OUCCTWIISALMSA, BO3TOHKA). 30HHas IJIaBKa.
CenextuBHoe pacTBopeHue. Hanpasnennas kpucramnuzanus. Juddy3nonasie MeTonsl, (Gaoranus u
NpyTHeE.

Xpomarorpapuueckue METO/Ibl U UX KiIaccu(UKalus Mo arperaTHOMY COCTOSIHUIO (a3 — razoBast
W OKHJIKOCTHAas, TO0 MEXaHWU3My B3aUMOJEHCTBHs copOeHTa U copbara (pacrpenenuTenbHas,
MOHOOOMEHHas, a/IcOpOLIMOHHAS, adpunHA, ocaJiouHas, aJIcOpOLIMOHHO-
KOMILJIEKCOOOpa30BaTeNIbHAs ); 110 TEXHUKE BBITIOJIHEHHsI (KOJIOHOYHAs, OyMa)kHasi — TUIOCKOCTHAS WIJTH
TOHKOCNOMHasg xpomarorpagus). CrocoObl MOIXY4YEeHHS XpoMaTorpamMM. Xpomarorpaguueckue
napameTpbl. Teopuss xpomatorpaduyeckoro pasaeneHus. [azoBas xpomatorpadus. KuakocTHas
KOJIOHOYHasi XxpoMaTorpadus. [ImockocTHas xpomarorpadus.

Knaccudukanust puznko-xuMHUIECKUX METO0OB aHAIIHA3a.

RN



1.  DnexTpoxuMuyeckas TUTPUMETPHUS WM SJIEKTPOXMMHYECKHE METONBl YCTAHOBJIECHUS TOYKH
skBuBaNIeHTHOCTH. [loTeHrmomerpusi. Konaykromerpus. Kynonomerpus. BonmsTamnepomerpusi.
2.  Onrudeckuie METOAbI aHAIHM3A.
a) Meroabl aHain3a, OCHOBAaHHBIE HA ATOMHBIX CIEKTPaX: 3MHUCCHOHHBIA (CIEKTPaJIbHBIN
aHaju3), aToMHas abcopOIms, riaMeHHast JOTOMETPHsI, PEHTTEHOBCKasi CIIEKTPOCKOIIHSI.
06) Meronsl aHanM3a, OCHOBAHHBIE HAa MOJEKYJSIPHBIX CIEKTpax: CHEKTpOo(OoTOMETpus,
momuHectennus, MK-cnexkrpockonusi, pesoHancHsie metoasl — JI1P, AMP, AKP.
3.  ®usnyeckue METOJIbI aHAJIK3A.
Macc — CreKTpOMeTpHs, Y — CIIEKTPOCKOIHS, pATHOXUMHYECKHE.

MeTpoJiornyeckre OCHOBbI AaHAJIMTUYECKO XUMUHU

OCHOBHBIG MeTpOJIOI‘I/I‘-ICCKI/Ie IIOHATHUA U Hp@I[CTaBJICHI/ISII I/ISMepeHI/IC, METOABI U CpeI[CTBa
W3MEPEHHM, METpPOJIOTHYECKHE TpeOOBaHUS K pe3ysbTaTaM H3MEpPEHUH, OCHOBHBIC INPHUHIUIBI H
crocoObl o0ecreyeHus: JTOCTOBEPHOCTU PE3YJIbTATOB H3MEPEHUN, MOTPEHIHOCTH. AHAIUTUYECKHUM
CHUTHaI U IMOMEXMU.

EI[I/IHI/IIII)I KOJIMYECTBA BCIICCTBA. CHOCO6I)I BI)Ipa)KeHI/Iﬂ KOHH@HTpaIII/II/I.

Opranu3anus ¥ METOJOJIOTHS METPOJIOTHYECKOTO 00CCIICYCHHS JISATCIbHOCTH aHATMTHYECKON
ciyxObl1. [IpoBepka amnmapaTypsbl, aTTecTalus HECTaHAAPTHBIX CPEJCTB U3MEPEHHI. MeTposiorndyeckas
aTTeCTaIUs aHAJTUTHICCKUX JIA0OpaTOPHi.

XI/IMI/I‘-IGCKI/IG pCaKTI/IBBI, nux KJIaCCI/I(i)I/IKaHI/DI 158 o6mas[ XapaKTepI/ICTI/IKa; HUCIIBITAHUC peaKTI/IBOB nu
X OYHCTKA.

XuMHUUecKass MepHasi TOCyJa M ee TpaaydpoBKa. AHAIUTHYECKHE TPUOOPHI M TPeOOBaHUS K
HUM, KJIaCC TOYHOCTH, IPOBEPKA U IPalydpOBKa, COUETAHMS C MUKponpoueccamu 1 OBM.

1. DuekTpoxumMmuueckasi TH-TPUMETPHSI.

OO61mas xapakTepuCTHKa AIEKTPOXUMUYECKUX MeToAoB. Kiaccupukanus. DnekTpoxuMuyeckas
syeiika. MHAMKATOpHBIA SIEKTPOA W  3JeKTpoa cpaBHeHUs. JudQy3noHHBIM moTeHIuMa.
['asibBaHWYECKNH DJEMEHT W DJJIEKTPOJIMTHYECKAss s4eiika. PaBHOBECHBIE DIIEKTPOXUMHUYECKHE
cucreMbl. HepaBHOBECHBIE DJIEKTPOXUMHUUECKUE CUCTEMBI. fIBICHMS, BO3HUKAIOLIUE IIPU NIPOTEKAaHUHU
TOKa (OMHYECKHE TMaJeHUE HaNpsKEHMs,, KOHUEHTPAalMOHHAs W KHUHETHUYecKas MOoJspu3arys).
ITonsgpusanuoOHHBIE KpUBBIE M HX MCIOJb30BAHUE B PA3JIMYHBIX JIIEKTPOXUMUYECKUX METOJaX.
YUyBCTBUTEIBHOCTb, CEJIEKTUBHOCTb, BOCIPOU3BOJNMOCTb, JKCIIPECCHOCTh JJIEKTPOXUMHUYECKUX
METO/IOB aHAJIU3A.

2.  IloTreHuMOMeTpHYeCKHUIl MeTO/] aHAIU3A

Teoprss BO3HMKHOBEHMsI IOTEHUMANOB. JIBOMHOM dnexrtpuyeckuid cioi. HopmanpHble
NEKTpOaHbIe noTeHUManbl. llorenmuman osiaexkrpoma B pactBope. Ilepenanpsikenue. PeanbHble
ANEKTPOJHBIE MOTEHUHaNbl. M3MepeHne noTeHnuana. DIeKTpoAsl B NOTEHIIMOMETPUU. DJIEKTPOJIbI
CpaBHEHMs U MHIUKATOpHbIE 3eKTpoabl. [lorennmomerpudeckoe tTutpoanue. ['padudeckuit crnocod
HaxOXKJICHWs KOHEYHOM TOYKH THUTpOBaHWA. pH-MeTpuyecknii MeToA ONpeneseHHs KHUCIOT |
ocHOBaHUM. CTEKJISTHHBIN JIEKTPOJI U €70 XapaKTEPUCTHUKA.

3. pH-merpunueckuii metox

HonocenekTuBHbIE 37€KTpobl. [IprMeHeHne NOTEeHIIMOMETPUUECKOIO0 METOAa aHalu3a B
IIPAKTUKE AaHAJIN3a W ONPEACICHUS KOHCTAHT IUCCOLMALMM OPraHWYECKUX PEAreéHTOB M KOHCTaHT
YCTOMUYMBOCTH KOMILIEKCOB Me-R.

4.  Kynonomerpusi. KonaykromMeTpusi M BoJIbTaMIiepoMeTpHs

Kynonomerpusi.

Teopernueckne ocHOBBI. 3akoH (apasnes. CrocoObl ompeaeneHnuss KOJUYeCcTBa dJICKTPUICCTRA.
IIpsMas ¥ KOCBEHHAas KYJIOHOMETPHUsS. YCIOBHS IIPOBEACHMS IPSIMBIX U KOCBEHHBIX
KYJTOHOMETPUYECKUX OnpeaeIeHUN. Kynonomerpuueckoe TUTPOBaHUE. [Ipumenenue
KYJIOHOMETPUYECKOI0 METO/a aHaJIu3a.



Konaykromerpus.

TeopeTnueckne OCHOBBI KOHAYKTOMETPUYECKOTO MEOAAa aHajau3a. OJIEKTPOIPOBOAHOCTD.
VYaenpHOE CONPOTHBIECHUE. YJENbHAas AJIEKTPONPOBOJHOCTb, OKBHUBAJCHTHAsT U  MOJISIpHAas
ANEKTPONPBOAHOCTh.  KoHaykromerpuueckoe TuTpoBaHue. KpuBble  KOHIYKTOMETPHUUYECKOTO
TuTpoBanus. [IpuMeHenne KOHIYKTOMETPUYECKOI0 METO/1a aHaIn3a.

BosibTamMnepomMerpuiecKkue MeTobl.

Teopuss monsiporpaduueckoro meroga. OO6mume Bompockl. Kiaccuyeckas monsporpagusi.
[Tomstpu3anmoHHbie KpUBbIe. DneKTpoibl. [loTennuan moayBoaH. KauecTBeHHBIN mossporpaduuecKuit
ananu3. [lomsaporpapudeckuii pon. Teopust KOITMUECTBEHHOTO MOISAPOTPAPHUECKOTO aHATTU3A.

AMIlepoMeTpHUECKOe TUTPOBAHHE.

CymHocTts MeTona. MHAMKATOpHbIE 2JIeKTPOAbl. BUIbI KPUBBIX TUTPOBAHUS.

5. OnTuyeckne MeToIbl aHAJIN3A

CoBpemeHHOe cTpoeHue artoma. CHEeKTp 3JEKTPOMAarHUTHOTO H3JIY4YEHUs, €ro OCHOBHBIE
XapaKTEPUCTUKU U CITOCOOBI MX BBIpAKEHUS (JIJIMHA BOJHBI, YaCTOTA, BOJIHOBOE YUCIIO, DHEPTHUS U JIp.).

MeToa aTOMHOM CIIEKTPOCKOIIHH.

OCHOBHI)IC u BO36Y)KIIGHHI)IG 3JICKTpOHHBI€ COCTOsAHHUA aTOMOB. 3H€pFeTI/I‘ICCKI/IC Hepexozu,l.
[TpaBuiio oTbopa. 3aKOHBI HUCIyCKaHUS U TMOTJIOUICHHS. BepoATHOCTH ANEKTPOHHBIX IMEPEXOA0B H
BpeMsl KM3HU BO30OYKIEHHBIX COCTOSHMH. XapakTepUCTHKA CHEKTpaJlbHbIX JuHUH. CBA3b
WHTECHCUBHOCTH C YMCJIOM M3TyYarolINX YacTHII.

6. ATOMHO-DMHUCCHOHHBIM METO aHAJIHN3A

HcTouyHuKH aToMU3aluu U BO30YKIEHUS: JIEKTPUUECKHE pa3psibl (JlyrOBble, HCKPOBbIE U Ip.),
IUIAMEHHA, IUIa3MaTPOHbI, WHIAYKTHBHO-CBA3aHHAs IIa3Ma, Jiazepbl. OCHOBHBIE XapaKTEPUCTHKU
VMCTOYHMKOB AaTOMM3AallMU; TEMIlepaTypa IUIa3Mbl, COCTaB IUIAMEHH, KOHIIEHTPALMS SJIEKTPOHOB.
dusnyueckue 1 XMMUYECKHE IPOIECChl B ICTOYHUKAX aTOMU3ALUU U BO30YKICHHSL.

Mertposiornyeckue XapakTepUCTUKH CHEKTPAIbHOIO aHAIM3a: IIYMbl M OTHOIIECHHWE CHUIHAJI-
IIyM, OLEHKAa MHHMMAaJIbHOTO aHAJUTHUYECKOTO CHUTHala, Mpenensl oOHapyxkeHHs. OCHOBHBIE
TpeOoBaHUs K cTaHjgapTaM (3tanoHaMm). KauecTBeHHBIN U KOIUYeCTBEHHBbIN aHanu3. KonnyecTBeHHas
3aBUCUMOCTBb MEXy UHTEHCUBHOCTBIO CIIEKTPAIbHBIX TMHUN U KOHLICHTPALUEH.

Arnmnaparypa: CTUIOCKON, CTUIIOMETPBI, CieKTporpadsbl, kBaHTOMeTpbl. [IpumeHenne Meroaa.

7.  Mertoa niiaMeHHoi goTomeTrpuu

CymHocts MeToza. [lonroroBka npoOsl K aHATN3y, OCOOEHHOCTH BBeIeHUs MPOOKI B TNIAMEHHA.
['openku u pacnbuinrenu. [Inamennsie poromerpsl. [Ipumenenne miiaMeHHol poToMeTpun.

ATOMHO-AOCOPOLIMOHHBIH METOA.

OcHoBbl Merona. VCTOUHMKM U3Iy4eHHs, MX XapaKTepUCTHKA. VICTOYHMKM aTOMH3alUH.
KonnyectBenusiit  anamu3. CnocoObl ompeneneHus KOHLEHTpanuu. Anmapartypa. DakTopsl,
BIMSIOIINE HA pe3ynbTaThl aHanu3a. [IpeumyiecrBa u Henoctatku Merona. [Ipumenenue.

PenTreHoBckasi M 3JIeKTPOHHAsI CNIEKTPOCKOMHUS.

PentrenoBckas cmektpockonusi. OCHOBBI MeToAa. PeHTreHo-aOCOpOIMOHHBIA — aHAJM3.
Pentrenosckas QuyopecueHius. PeHTreHoBckass (oTO3JIeKTpoHHAs cnekTpockomnusi. CylnHOCTh U
XapaKTEPUCTUKA ITUX METOJIOB.

8.  Mertoabl MOJIEKY/ISPHOIi CIEKTPOCKONUHU

Cnextpsl MoJekyn. [lomHas SHeprusi MOJEKYJ Kak CyMMa S3JIEKTPOHHOM, KoyieOaTeabHON |
BpalaTeIbHON, CXEMBbI AIEKTPOHHBIX YPOBHEH MOseKyinbl. OCHOBHBIE U BO30YKIEHHBIE AJIEKTPOHHBIE
coctogHus. OCOOEHHOCTH MOJEKYISpHBIX CIeKTpoB. CrocoObl MOHOXPOMATH3aLUKM  JTyYHCTOM
OHEPIUH.



Knaccudukanus crnekTpalbHBIX NMPUOOPOB M MX XapaKTEPUCTHKA: JUCIEPCHUs, pa3peliaroriast
cuna, cBerocwia. lIpeeMHMKH u3NMydeHUs: (OTOIMYIbCUS, (DOTOIINEMEHTHI, (POTOYMHOXKUTEINN.
MeTo 11 MOHOXpOMaTH3AIUH.

9. ChekrtpooToMeTpHYeCKHii MeTOA aHAIN3A

OcHoBa Meroma. OCHOBHOW 3aKOH cBeTomnomomnieHus: byrepa-JlamGepra-bepa. MossipHblit
K03 QHIMEHT morjomeHus. BoiOop onTHUManbHBIX yCIOBUH (oTOMETpUYeCKOW peakuuu. BrnusHue
pa3iauuHbIX (aKTOpPOB Ha TMOJHOTY oOpa3zoBaHus ¢oromeTpuyeckoil peakiuu. Iloctpoenue
rpagyupoBoyHoro rpaduka. [I[pudrHBI OTKIOHEHHUS OT MPSAMOJIUHEHHONW 3aBUCUMOCTH ONTHYECKON
IUIOTHOCTHU OT KOHIEHTPAIUU OIPeIesieMOro BELIECTBA.

MeTponoruuecKkue XapakTepPUCTHUKH CIEKTPO(YOTOMETPHUUECKOT0 aHanmu3a. [IpaBUIBHOCTS,
BOCIPOU3BOANMOCTh, UYBCTBUTEIBHOCTb, TpeAesl OOHApyKeHHs U JHala3oH OIpelesieMbIX
COAEP)KAHUM, CEIEKTUBHOCTD U JP.

Amnmnaparypa. CriocoObl MOHOXpOMaTH3aIUK JTy4ucToil sHeprun. Komopumerpus, gporomerpus,
CHeTpoPOTOMETPHSI.

AHaIUTHYECKOE MPUMEHEHHE CHEKTPO(GOTOMETPUUECKOTO METojAa aHaiu3a. KadecTBeHHbIN
ananmu3. KomnuecTBeHHbIi ananmn3. Crioco0bl onpeesieHusl KOHIIEHTpauy (TpagyHpOBOYHBIHN rpaduk,
MeTo1 100aBOK, aud depeHIInaTbHbIN METOI, CIEKTPOPOTOMETPUUECKOE TUTPOBAHHUE).

AHanu3 MHOTOKOMITOHEHTHBIX CUCTEM. Hccnenosanue XUMHYECKUX CUCTEM
cnektpodoTomerpruueckumu Meroaamu. OrpeneneHre yuciaa KoMIoHeHToB. OrmpeneneHue cocTaBa
KOMIUIEKCHBIX COEIMHEHUN (METOJl MOJISIPHBIX OTHOIIEHMH M H30MEpHbIX cepuil). OmnpexneneHue
KOHCTAHT PaBHOBECHH U T.II.

10. JIromuHeCcHeHTHBIN MeTO/1 aHAJIN3a

Pasnuynble BHIBI JIIOMHHECHEHIIMH M HMX Kilaccudukamus  (paguodOMUHECHEHIIHS,
ANEKTPOJIOMUHECIEHIIUSA, XUMHUOJFOMUAHECIICHIINS, ($OTONIOMUHECLIEHLINSA ). OcHoBHbIE
3aKOHOMEPHOCTH MOJIEKYJISpHON (hoTomoMuHeceHInu. He3aBUCUMOCTh CIIEKTPOB JTIOMUHECIICHITUH
OT JIJIMHBI BOJIHBI BO30y katomiero ceeta. 3akoH Crtokca-Jlommens. [IpaBuiio 3epkanbHON cUMMETpUN
CIEKTPOB MorjouieHus u ¢payopecuenuuu (mpasuio Jlesmmuna). 3akon BaBuiosa.

Tymenue JIOMMHECHEHLIMU: TEMIEPaTypHOE, KOHIIEHTPUPOBAHHOE, TYLIEHHE MOCTOPOHHUMHM
npuMecsiMi. MeTpoJoruueckiue XapakTepUCTHUKH MeToja (MpaBMWIIBHOCTh, BOCIPOU3BOANMOCTD,
CEJIEKTUBHOCTb, U30MpaTEIbHOCTD, Npeesl OOHAPYKEHUS, TUaa30H ONpeAEIsieMbIX KOHLIEHTpalui 1
p.).

Hcnonb30BaHre OPraHMYECKUX PEareHTOB B JIIOMUHECLIEHTHOM METO/I€ aHAJIN3a.

OnTuyeckre CBOWCTBA pelKO3eMeNbHBIX 3jeMeHTOB. CoOcTBeHHas oMuHecHeHuus P30.
JlroMuHecnupyonyie KOMIUIEKCHbIe coequHeHust P3D ¢ HeopraHmdecKMMM W OpPraHMYECKUMU
peareHTamu.

[TpyMeHeHre TIOMUHECHEHIIMN KOMIUIEKCOB P3D s uX MHAMBUIYaJbHOTO ONpEAETeHUsS MpU
UX COBMECTHOM IIPUCYTCTBUH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[IpenogHeceHne TEOPETHMUECKOTO MaTepHalla OCYLIECTBISETCS ¢ MPUMEHEHUEM 3JIEKTPOHHBIX
cpeacts  oOyueHus. HekoTopble pa3fenbl  TEOPETHYECKOIO  Kypca  paccMaTpUBAIOTCS  C
HCIIOJIb30BAaHUEM OIEpEeXkKarollel CcaMOCTOSTeNbHON paboThl: CTYAEHTHI MOJIydaloT 3aJaHhe Ha
M3Yy4EHHE HOBOI'O MaTepHaa JI0 €ro U3JI0KEeHHsI Ha JIEKIUH.

JI71st OLIEHKH OCBOEHUSI TEOPETHUECKOT0 MaTepHasia CTYJEHTAaMHU HCIONb3YIOTCS MUChbMEHHBIE U
YCTHBIE KOHTPOJIbHBIE PAOOTHI.

B pamkax ureHus Kypca NpeAyCMOTPEHO TMOcelieHrne (HU3NKO-XUMUYECKUX J1abopaTopHii

IMPOMBIINIJICHHBIX 1 HAYYHO-UCCICI0BATCIIBCKUX OpFaHHSaHHﬁ.



7. IEPEYEHb YYEBHO-METOJIUYECKOIO OBECIEUEHUS 1151
CAMOCTOSTEJILHOM PABOTBI OBYUYAIOIIUXCS MO JUCHUIIUHE (MOIY.JIIO)

JIeKMoOHHBIE 3aHATHS NPOBOIATCA 1 pa3 Hemenro B oObeme 2 yacoB U 3 dYac J1abOpaTOPHBIX

3aHATHUM B 8 cemecTpe.

[Tocne oOKOHYaHHMS W3YyYEHUS KaXIOH TEMbl CTYACHTBI MPOXOMST
TECTUPOBaHUE, COOECEOBAHE, BBITIOIHSIIOT KOHTPOJIBHBIE pA0OTHI.

7.1. IlepedeHb-y4eOHO-METOANYECKOTO O0ECTICUCHHUS ISl O0YHAIOLIUXCS TI0 AUCIUILTUHE:

1. Ilenrtun lO.A., Bunkos JI.B. ®usnueckue MeTosl ucciaeaoBanus B xumuu. M: Mup, 2009.

no

[Tentun 10.A., Kypammuna .M. OcHOBBI MOJIEKYJIIpHOI ciekTpockonuu. M: Mup, 2008.

3.  Buukor JL.B., Ileatun O0.A. ®wusnueckue MeToAbl UccienoBaHHsS B XUMUHU. CTpyKTypHBIE

METO/bI U ONITHYECKas crieKTpockomnus. M: Beicmi. mik., 1987.

4, Bunkos JI.B., Ileatnn FHO.A. dusnyeckne MeTonbl HMCCIENOBAaHUS B XWMHUHM. Pe30HaHCHBIE U
3JIEKTpoONTHYECKHE MeTobl. M: Bricmi. mik., 1989.
5. Jparo P. ®usndeckue meTonpl B xumuu. B 2-x T. M: Mup, 1981.

7.2. YkazaHus At 00y4arouuxcs Mo OCBOCHUIO TUCITUTUIMHBI

Copaepxxanue caMOCTOATEIBHOM PadoTHI 00y4YarOIMXCS

Taoauna 7.1.
Homep T eMbl/gonpOCbl, BbIHOCUMDbLE HA CAMOCMOSMeENbHOe Kon-60 @OPMbl pa60mb1
paszoena usyyeHue 4acos
(memwi)
1. HccnenoBanue ciekTpoB NOTJIOMICHHS METaILA, 10 cobeceoBaHue,
[peareHTa u KOMIJIEKCA. TECTOBBII
KOHTPOJIb
DKCTPaKIIMOHHO-(DOTOMETPHUECKUN METOT 12 co0eceioBaHue,
2. pa3JIelIeHUs U OPEICTICHIS METAIOB, OPTaHUISCKUX TECTOBBIHN
COCIMHECHU. KOHTPOJIb
3. CTpoeHne aToMOB JIMTAaHJAOB W WX ONTHYECKUE 10 cobecenoBaHue,
CBOICTBA. TECTOBBIN
KOHTPOJIb
4, Bu/bI JIFOMHHECIICHIIMH — MOJICKYJISIPHBIC U MOHHBIE, 12 cobecenoBaHue,
WX pa3ndue. TECTOBBIH
KOHTPOJIb
5. KadyecTBeHHBIN CHEKTPANbHBIM aHaMM3 paga m1pood 12 cobecenoBaHue,
MECTHOM CHIPbEBON 0a3bl. TECTOBBII
KOHTPOJTb

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTH U
IMPOMEXYTOYHOU ATTECTALLUU



Ilpumepnuie sonpocel 013 cobecedosanusn

1. KakoBa poib GU3HYECKUX METO/IOB B XUMHH?

2. JlaiiTe omnpezesieHne MpsMor U 00paTHOM 3a1aur (PU3MIECKOr0 METO/Ia.

3. HazoBute Hanboee BaXKHBIE XaPAKTEPUCTUKH CIIEKTPOCKOITMISCKUX METOJIOB MCCIIEAOBAHUS.

4. Packpoiite cymHOCTh TU(PAKIIMOHHBIX METOIOB UcciaeaoBanusa. O01acTu MPUMEHEHHUS.

5. Kak MOXHO onpeieTuTh XapaKTepUCTUUECKOE BpeMs MeToa?

6. Kakne MoJIeKyJIbl IMEIOT COOCTBEHHBIN TUITOIBHBI MOMEHT?

7. OnuiunTe NOBEAEHUE IUIEKTPUKA B CTATUYECKOM AJIEKTPUYECKOM I10J1e?

8. Uto Ttakoe mossipuzyeMocTh BemiecTBa? Kakue BUIBI TOJAPU3YEMOCTH MOXHO BBECTH IS
MOJIeKYJ1?

9. MoxeT 1M paccMaTpuBaThCS BEIWYMHA OPHUCHTAIIMOHHON TOJIIPU3YEeMOCTH B KayecTBE
MOJICKYJIIPHOM XapaKTePUCTUKHU?

10. Hamummre ypaBuenue Kiaysuyca — Moccortu. OObsicHUTE (DU3MUECKHI CMBICT BEJIMYUH,
BXOJISIIIIMX B 3TO yYpaBHEHHUE. J1JIsi KaKMX BEIIECTB OHO MOXET OBITh MPUMEHUMO?

11. Hanummwure ypaBHenue Jlopentua — Jlopenuma. OObscHUTE (U3MYECKUN CMBICT BEJIMYUH,
BXOJISIIIIMX B 3TO YpaBHEHHUE.

12. Hanummure ypaBuenue Jlebast u 00bsacHUTE GU3NYECKUI CMBICIT BETUYHH, BXOIAIINX B HETO.

13. B gem 3akmrodaercs nepBbiid MeTos JleOast st onpeaenieHus TUMOJIBHBIX MOMEHTOB MOJICKYJT?

14. B uem 3akitouaercst BTopoit merona JleGast nisi ompeneneHus JUMOIbHBIX MOMEHTOB MOJEKYI?
3aBHUCHT JIM OIPeIeIsIeMOe 3HAYCHHE TUTIOJLHOTO MOMEHTA MOJICKYJIBI OT BH/Ia PACTBOPHUTEIIS ?

15. Yro Takoe 00epTOHBI U cocTaBHbIE YacTOThI? Yem o0ycnoBieno ux nossienue B UK crekrpax?
16. Ot xakux (GakTOpPOB 3aBUCUT BEIMYMHA CHIJIOBOW MOCTOSTHHOM? [lodemy /Uit TpOHHBIX CBsi3eil oHa
HauOobmas?

17. Yrto Takoe xapakrepuctuyeckas uactota? [lo KakoMy MPHUHIMIY YacTOThl Pa3ACiAiOT Ha
XapaKTEPUCTUUYECKHE U HEXAPAKTEPUCTHUECKHUE?

18. Kakoe kosjeOaHre HA3BIBAIOT BAJICHTHBIM, a Kakoe JedopMannoHHbM? [ToueMy 3T0 pasnencHue
YCIOBHO?

19. Kak na ocHoBanuu MK cHekTpoB MOXHO CJelIaTh 3aKJIIOYEHHE O CIIOCO0e KOOpIMHAIMH B
KOMILJIEKCHBIX CO€IMHEHUSIX?

20. TTepeuncnure ocHOBHBIE 0OacTh puMeHeHus1 K criekTpocKoInu, MpuBeIUuTe MPUMEPHI.

21. KakuMH OCHOBHBIMU CBOMCTBAMHU XapaKTEPUIYIOTCS AIEKTPOHHBIE COCTOSIHUS MOJIEKY?

22. Kak ¢popmymupyercs npunnun @panka — KoHIoHa ISl BEpOSTHOCTH 3JIEKTPOHHBIX TIEPEX0I0B?
23. Tlo xakuM mpu3HAKaAM MOXHO HAeHTU(UIMpoBaTh B Y@ CHEKTpe MOJ0Cy MOTIOMEHUS n—*
nepexojia? YeM 0OBSICHSIOTCS CIBUTH 3TOM MOJOCH TPU U3MEHEHUHU TOJISIPHOCTH PACTBOPUTEIIS?

24. Kak BausieT compsbkeHre XpoMo(GOpHBIX TPYI Ha UX AJIEKTPOHHBIN criekTp? Kak oTpaxaercs Ha
WHTEHCUBHOCTH T—T* TMOJIOCHI TOTJIOMICHUS] W3MEHEHHE KOH(OpPMAIMU COMPSHKEHHOW CHCTEMBI
IBOWHLIX CBA3EN?

25. OxapakTepu3yiTe YCIOBHUS MOJyUEHUS U CIIOCOOBI H300paKEHUS JIEKTPOHHBIX CITEKTPOB.

26. IloueMy okTa’ApuYecKUEe KOMIUIEKCHI (ciaboro monst) Mn2+ okpallleHbl 3HAYMTEIbHO MEHee
WHTEHCUBHO, Y€M TaKue ke KoMmriekcol Cr3+

27. OOBsICHUTE, B YeM 3aKJII0YACTCs BIMSHUE COHMH-OPOUTAIBHOIO B3auMoJieiicTBus U dpdexTa SHa-
Tennepa na OCII?

28. Kax BbIpaxaetcst SHEprys B3aUMOJICHCTBUS SApa, 00IaaI0eT0 HEHYJIEBbIM CITMHOM, C BHEIITHUM
MarHUTHBIM T10JIEM?

29. KakoBbI yCI0BHUS SA€PHOI0 MATHUTHOTO pe3oHaHca?

30. Yro Takoe CIMH-PENIETOYHAS U CITMH-CITMHOBAS pelaKcaus?

31. TlepeuncnuTe U 3aMUITUTE BHIPAKEHUE U KBl XUMHUYECKHUX CABUTOB B SIMP.

32. Uto BiuseT Ha BEIWYMHY XUMHYeCKuX cABUroB B SIMP? [louemy xumuueckue casurua B IMP
19F u 3C MeHsI0TCS B 3HAYUTEILHO OOJBIIEM Auara3one, uem B [IMP?

33. Uro Takoe KOHCTAaHTAa SKpaHUpOBaHWs sApa? B BHUIe KakUX COCTABISIONIUX €€ MOXKHO
MPEACTaBUTH?



34.

OOBsicHUTE TPUPONY CIHH-CIIMHOBOTO B3amMozcicTBua? Kakue cBeigeHue naer BeaudMHA

KOHCTAaHThI CIIMH-CITMHOBOI'O BSaHMOﬂeﬁCTBHH?

35.
36.
37.
38.
39.
40.
41.

VYKaxuTe OCHOBHBIEC MApaMETPhI U XapaKTEpHbIE YepThl criekTpoB AMP nepBoro nopsiaka.

Uro Ha3bIBacTCs AMEKTPOHHBIM A dekTom 3eemaHa?

B dem paznuuue AMP u DIIP cnekTpockonuu?

B uem 3akitouaercs yciioBu€ MarHuTHOro pe3oHaHca? Hanuiure ypaBHEeHuUE.

Uro Takoe g-dakrop JlaHae u Kak OH BIMSET Ha MOJIOKeHUEe curdaia DI1P?

Uro Takoe 3NEKTPOH-sIEpPHOE CBEPXTOHKOE B3aUMOJCHCTBHUE?

KaxoBbl npaBuia otOopa 175 epexoA0B MKy 36eMaHOBCKUMHU YPOBHSIMU IO AJIEKTPOHHOMY U

SAJIEPHOMY CIIMHOBBIM KBAaHTOBBIM YHCJIaM B CHCTEMaX C JJICKTPOH-SACPHBIM CBEPXTOHKUM
B3auMOJICUCTBUEM?

42.
43.

B ueMm cyTh MeTO1a «cTMHOBBIX METOK»? Kakue gaHHbIe OH O3BOJISIET MOJy4YaTh?
[TpuBenute npumepsl npumeHenust 1P criekTpockonuu.

Ilpumepwt 3a0anuii KOHMPOALHBLIX PAdOM
Bapuanm 1
1. Paccuumrtarh MakCMMaJbHOE OTKJIOHEHHE aTOMOB OT PAaBHOBECHOT'O PACCTOSHHS B MOJIEKYJIE

HB,;, Haxonsmeiics B mnepBoM BO30YKIEHHOM KojebarenbHOM cocTtossHuu. Cuioas
rnocrossaHas — 408 u/m, r .= 1,414 A.

Ortsert: 0,19 A.

2. B crekTpe moriomenus razoobpastoro P, mverores monockl 774,8 m 154 cM . Onpenenute
YacTOTY KoJieOaHUsI TApMOHUYECKOT0 ocuuisaTopa Py, koaduimentT anrapMOHUYHOCTH.
Otser: 780,4 cm , 3,59 102 cm .

3. Komnebarensubie BonHoBbIe yncna mojiekyn HC1, JIC 1, o, HJ mis OCHOBHOTO COCTOSIHUS
paBsbIL: 2885, 1990, 2990, 3627 cm ! Boruncnuts usmenenue sHepruu B KJ[>k/MOJb B peakiuu

HC1 + 1, = AC1 + H/I. Beiaensiercst Wiv MOTJIoMaeTcst 3Heprus?
OtBert: Boizensercs 1, 54 x/[/Monb.

4. OCHOBBIBasICh Ha TpaBWiie OTOOpPA, CBSI3aHHOM C HM3MEHEHHEM IMpU KOJeOaHUU IUMOIHHOTO
MOMEHTa MOJIEKYJIbI, BBISICHUTE, OynyT i mposBiaaThes B UK-cnektpe vs, vas, O - KonebaHus
MOJIEKYJ: TapaauxiopOeHs3ona, ¢opManbaeruia, MEPeKUCH BOAOPOAA, LHKC- W TpaHC —
JTUXJIOpATHIIEHA?

5. Tlomw3ysice  pacrmpeneneHueM  bonbliMaHa, BBIUMCIMTE  OTHOIIEHUE  3aCEIICHHOCTEH
KoJebaTenbHbIX ypoBHEH ¢ v=0u v =1 aia monekyn Hp,

K>, eciu ocHOBHBIE YacTOTHI UX Konebanuit paBHbl 4401 cm Tu92em L
Temneparypa 298 K.
Otser: Hz- 1,67 10% K - 1,56.

Bapuanm 2

1. Wwmerorcsa nu pa3nuuust B KoJieOaTebHO-BpamaTeNbHBIX criekTpax Moiekyn CO, u HCN?
OtBet o0ocHyiiTe.

2. Y monekyn N,O m NOumeercs 1o 3 OCHOBHBIX KOJICOQHHS, HEKOTOPBIE W3 HHX BHJIHBI
onHoBpemeHHO B UK n KP — cnekrpax. ITonocsr N>O umeror npoctoit PR —koHTyp, monochl
NO; — cioxkHYyI0 BpamaTeabHyo CTpYKTypy. KakoBo ctpoenne mosnekys?

3. Bebruucnute yncno 060poTOB B CEKYHY, KOTOpOe coBepiaeT Mojekyina BrF ¢
MOMEHTOM uHepuuu 7,837 107 kr MZ, KOTJla OHA HaXOJUTCSA B COCTOSIHUU C pa3-
weiMu J: 0; 1; 10.

Orsetsr: 0; 3,02 °10'% 2,24 10 ¢ ™.
4. BpamarenbHas IOCTOSIHHAs H*C1 pasHa 10,5909 em™. Uemy oHa paBHa 1JIs



H¥C1 u 1%C1?
Otsersr: 10,5739 u 5,4460 cm

5. Jns monexkynsl HC1 BpamarenbHas nocrossHHast pasia 10,593 em™Y, mocrosiuas
[IEHTPOOEIKHOTO pacTsHKeHUS — 5.3 10" em ™. Boruncire 4acTOTy KOJIeOaHus 1
CHJIOBYIO TIOCTOSIHHYIO CBSI3H.
OTBeTHL: Vo=2995 CM'l; k=516 u/m.

Bapuanm 3

1. CxoJsbKO IMKOB CO CBEPXTOHKOM CTPYKTYPOW MOKHO OXHUJATh BCIIEICTBUE
JIeJIOKaIN3alui HECTIAPEHHOT0 AJIEKTPOHA B KAaTHOHE AUOEH30IXpOMa MEKTY
KOJbLaMH?

2. llpeackaxure CIEKTp UOH-paKaia XJI0pOeH301a [IPH YCIOBUH, UTO pa3peIlieHbI

BCE CBEPXTOHKHE JIMHUU.

3. Jlns kakoro OMMOJEKYISPHOrO Mpollecca — ¢ KOHCTAHTONH CKOPOCTH 107w 10%° - yIIUpPEHUE
JIMHUAY TIPU TIPOYMX PAaBHBIX YCIOBUAX OyzaeT Oosbiie?

4. B orcyrctBue kakoro-inbo oomena apa nuka A-H u B-H orctoar apyr ot apyra B cmektpe
SAMP na 250 ru. [Ipu koMHaTHOM TeMnepaTrype NPOUCXOIUT OOMEH U MUKU OTCTOAT IPYT OT Apyra Ha
25 ru. Bpems cnimH-pemeTounol penakcanuu A-H n B-H Benuko, n 00a coequHeHUs MpeACTaBICHBI B
OJIMHAKOBbIX KoHUeHTpauusax (0,2 M). BeluuciauTe BpeMs >KU3HHM NPOTOHA Y A U OTCIOAAa HalauTe
KOHCTAHTY CKOPOCTH 0OMEHa (YKaKUTE €IUHUIIBI).

5. B nmanHom coenmunernn MF,(mis M | = o 2) 3HadeHue Jyv.r paBHO 150 ru. B orcyrctBue
xuMuyeckoro oomena curHanbel F u M-F otcrost apyr ot apyra na 400 ru. Ilpu xomHaTHOM
temneparype F u MF,00MeHnBaOTCS ¢ Takoil CKOPOCTHbIO, UTO TOHKAas CTPYKTypa HaYMHAET
ucues3arb. [IpeAnonaokuB Hanuuue OJAMHAKOBBIX KOHLEHTpauui M-F u F u orcyrcTBue cTaOMIBHBIX
MPOMEXKYTOUHBIX BeIlIecTB, BeruucautTe v st F. KakuMm m0KHO OBITH paccTosHUE MEXKAY MUKaMU
MF u F nipu atux ycnoBusx?

Kpumepuu OUECHKU omeema cmy()enma npu 6b6lNO0JIHEHUU KOHmp0ﬂbH0ﬁ paﬁombt

Ouenka TpebGoBanus kK 3HAHUAM

OTIIMYHO MPUBEACHb  TIOJHBIE  MPaBWIbHBIE  PELIEHUS, OTBETHl I'PAaMOTHO
apryMeHTHPOBAHbI

XOpOILIO JIOTIYIIEHbl HE3HAUYMUTEJIbHBbIE MOTPEIIHOCTH MpPHU OTBETaX Ha BOIMPOCHI,

aprymeHTanus Obuia He HOJHON

YIOBJIETBOPUTENILHO | B OTBETaX Ha HEKOTOPHIE BOMPOCHI JOMYIIEHbI I'pyOble OIMOKH, YacTh
BBIBOJIOB HE ApI'YMEHTUPOBAHA UJIU apryMEHTUPOBAHA HENPABUIIBHO

HEY/IOBJIETBOPUTENIBHO | OTBeThI HAa 50 u Gosee % BOMPOCOB OMIMOOYHBI, OOIBITMHCTBO BHIBOJOB
HE apryMEHTUPOBaHbI WJIM aPTYMEHTHPOBAHbI HEMPABHIIBHO

Ilpumepnaa memamuka pepepamog
. TepmoiMHAMUYECKUI MacC-CIEKTPOMETPUYECKUI IKCITIEPUMEHT.
. MeTopl nccne1oBaHus HOH-MOJIEKYJIIPHBIX PEAKIIUM.
. ClekTpocKonusi HOH-IMKIOTPOHHOIO PE30HAHCA.
. Pedpakromerpus.
. Y — pP€30HaHCHasl CIIEKTPOCKOIHS
. MeTo[ 3JIeKTpHYECKOro PE30HAHCA.
. Teoperuueckre ocHOBHI 1 001acTu mpuMeHeHus: 1P — cieKTpockonuH.
. Teopernueckure OCHOBHBI U 00JacTH TpuMeHeHus1 MmeToaa SIMP.
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9. CpaBautenbHbie XapakTepucTuku MetogoB UV-VIS - u UK — ciekTpockonum.
10.TeopeTnueckre OCHOBBI 00JIACTH IPUMEHEHUS 0XKeE - CIIEKTPOCKOIHH.

Kpurepun ouenuBanusi pepepara

OrneHka «0TJIMYHO» BBICTABISETCS, €ClAM paboTa CTyAEHTa HamucaHa TIPaMOTHBIM Hay4YHBIM
S3BIKOM, UMEET YETKYI0 CTPYKTYPY M JIOTUKY H3JIOKEHHsI, TOUKAa 3pEHHs CTyAEeHTa O0OOCHOBaHHA, B
paboTe MPUCYTCTBYIOT CCHUIKM Ha HOPMAaTHUBHO-IIPABOBBIC aKThl, IPUMEPHl U3 CyJNeOHON MPaKTUKH,
MHEHHS HM3BECTHBIX YUEHBIX B JaHHOW obOnactu. CTyaeHT B paldoTe BBIIBUTacT HOBBIE HJIEH U
TPAKTOBKH, IEMOHCTPUPYET CIIOCOOHOCTh aHAIU3UPOBATH MaTEpHUAIL.

OreHKa «XOPOIIO)» BHICTABIIAECTCS, €CIM padoTa CTyAEHTa HaMUCaHa TPAMOTHBIM HayYHBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY H3JIOKEHMsI, TOUKa 3pEHMs CTyAEeHTa OOOCHOBaHHA, B
paboTe MPUCYTCTBYIOT CCHUIKM Ha HOPMAaTHUBHO-TIPABOBBIC aKTHI, MPUMEPHI U3 CyAeOHON MpPAKTUKH,
MHEHHS U3BECTHBIX YUEHBIX B JAHHOM 00acTu.

OreHKa «y/I0BJIETBOPUTEIBLHO» BBICTABIISETCS, €CIM CTYACHT BBINOJIHWI 3aJaHUE, OJHAKO HE
MIPOJICMOHCTPHPOBAI CIIOCOOHOCTh K HAYYHOMY aHAIM3y, HE BBICKA3bIBAI B pabOTE CBOETO MHEHWUS,
JOTTYCTHII OIIMOKH B JIOTHYECKOM OOOCHOBAaHUH CBOETO OTBETA.

OHeHKa «HEYAOBJIETBOPUTEJIABbHO» BLICTABJIACTCA, €CJIM CTYIACHT HE BBIINOJHWII 3adaHUC, WU
BBITIOJIHUJI €TI0 Q)OpMaano, OTBCTUJI Ha SaI[aHHLIﬁ BOIIPOC, IIpU 3TOM HE CChUIAJICA Ha MHCHHUMA
y‘-IéHI)IX, HC TPAKTOBAJI HOPMATHBHO-IIPABOBBLIC aKTbI, HC BBLICKA3bIBAaJl CBOCTO MHCHUA, HC IIPOSABUIL
CIIOCOOHOCTB K AaHaJIN3y, TO €CTh B LICJIOM LICJIb pe(I)epaTa HC JOCTUTHYTA.

Ilpumepnoiii nepeuens 6onpocos K 3auemy

[TpaBuina or6opa B UK-cnextpockonuu. OOepTOHBI.

A dexr HTapka.

["apmoHnueckue u aHrapMoHudeckue kojaedanus. CuaoBast IOCTOSHHAS.

KomOuHaimoHHoe paccesiHue cBeTa.

CrniekTpbl KOMOMHAIIMOHHOTO PaCCEesTHUSI.

['pynmnoBsie konebaHus.

BpamarenbsHas criekTpockonus. Mozaens )KecTKOro poraropa.

["apmoHHMUeCKN OCHMIUIATOP. AHTAPMOHUYHOCTb.

VYcnoBus nosiBJIeHMs BpallaTeIbHbIX CIIEKTPOB.

0. ITpumenenue UK-cnekrpockonuu. Mertos1 6a30B0oi JTMHUY.

11. AHanu3 kosnebaTebHO-BpallaTeIbHbIX CIIEKTPOB.

12. UK-cniekTpocKonusi — OCHOBHBIE TIOJIOKEHHUS U TTpaBHiia 0Toopa.

13. Tonsipu3oBaHHbBIE U ACTIONSAPH30BaHHBIC JIMHUH B criekTpax KP.

14. O6epronsl B UK-criekTpax.

15. ComoctaBbTe BO3MOYKHOCTH METOJIOB CHEKTPOCKONUHM  (DJIEKTPOHHOW, KojeOaTelbHOMH,
BpalaTeabHOH, Koie0aTeIbHO-BpaIaTeIbHOM) B MCCIEIOBAaHUAX CTPOSHHS MOJIEKYII.

16. brok-cxema criekrpomerpa SIMP 1 mpuHIUIT €ro 1eHCTBHS.

17. Konebanust aHrapMOHUYECKOT'O OCILIILIATOPA.

18. N30TportHOE M aHU30TPOITHOE CBEPXTOHKOE B3aMMOJICHCTBHE.

19. BpamarenbHblil CIEKTpP KECTKOTO pOTaTOpa.

20. XumMuueckuii ciBur B criekTpax IMP.

21. llpenckazanne ¢ mo3unmii  TKII  pasnuumst  SJEKTPOHHBIX — CIEKTPOB  IMOTJIOLICHUS
TETPA3APUYECKOrO U KBaJAPATHOTO KOMIIJIEKCHOTO HOHOB OJHOIO U TOTO K€ MeTaJlIa.

22. XapaKkTepUCTUKH JCKTPOHHBIX CIIEKTPOB MHOT'OATOMHBIX MOJICKYII.

23. CriuH-CMMHOBOE B3aUMOJICHCTBHUE B criekTpax SAMP.
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24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.

35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.

[IpaBuna oTOopa B 3JMEKTPOHHOMN CIIEKTPOCKOTIMH TMOTJIOMIECHHUS.

Konebanuss MHOTOAaTOMHBIX MOJICKYII.

DJIEKTPOHHBIE CIEKTPHI MOTJIOMIECHUS! OPraHUYECKUX COCTUHEHUN.
KonebaTenbHO-BpaaTeIbHBIE CIIEKTPhI IBYXaTOMHBIX MOJICKYI.

DNEKTPOHHBIE CIEKTPbI MOIJIOMICHUS KOMIUIEKCHBIX coelrHEeHUH 3d-MeTaiioB ¢ MO3UIMi
metona MO JIKAO.

KonebaTenbHo-BpalaTebHbIe CIIEKTPhl MHOTOATOMHBIX MOJICKYIL.

[IpuunHbl, BEI3BIBAIONINE YCIOKHEHUE HHTeprpeTaini MK-criekTpoB ClI0KHBIX MOJIEKYII.
Dddekt 3eemana st MoJieKybl O».

Pacuer 3HEpreTMUeCKUX BpalIATENIbHBIX YPOBHEH JKECTKOIO poTaTopa.

[TpaBuiia oT0Opa B 3JIEKTPOHHOMN CHEKTPOCKOMHUH MOTIOIICHUSI.

MOHO I 3apeTUCTpUPOBATh AIEKTPOHHBIE, KOJeOaTenbHbIe, BpallaTe/ibHbIe, KojJeOaTenbHO-
BpaliaTelbHble CHEKTphl moriomenus mojekyn O,, SOz, NHs;, CHN, C,Cl;. O0bscaHuTe
0COOEHHOCTH CIIEKTPOB.

DddexT 3eemana a1 MAarHUTHBIX S7EP.

Tumnel 3JMEKTPOHHBIX TEPEXOJ0B MHOTOATOMHOW MOJIEKYJIbl OPTaHHMYECKOTO COCAMHEHUS, UX
XapaKTEPUCTUKHU, TPOSIBIICHUS B CLIEKTPaX.

CrexTpockonusi KOMOMHAIIMOHHOTO PACCESTHUS CBETA

O6bscuute ¢ no3unuii TKII anekTpoHHBIE CIIEKTPHI MOTIIOMIEHUS KOMIUIEKCHBIX COSAMHEHUH.
Koseb6anus rapMOHMYECKOTO OCIHILIATOPA.

CBepxToHKOE B3auMojeiicTBue B cnekrpax SAMP.

[TapamarHuTHBIN U AMaMarHUTHBIN 3()EKThI.

KonebaTenbHo-BpalaTebHbIe CIIEKTPhl MHOTOATOMHBIX MOJICKYIL.

Knaccudukanus HopMaTbHBIX KOJICOAHHN MHOTOATOMHOM MOJICKYITBI IO (DOPME U CUMMETPHH.
Pacuer cuibl oclILIATOpa 3JEKTPOHHOTO NIEPEX0a.

CormocTtaButh npaBuiia otoopa, Bo3moxkHoctu MetonoB UK- u KPC-cnekrpockonumu.
BpamatenbHblil CIEKTP MOJIEKYJIbI TUIIA CHMMETPUYHOTO BOJIYKA.

Kakum o6Opazom, wumes WK-cnekTp mOriomeHus, BBIYUCIUTh YacTOTY KoJieOaHUI
FapMOHHYECKOTO OCHUIUIATOPA U KOA(D(OUIIMEHT aHTAPMOHUYHOCTH?

XapaKkTepUCTUKU BCEX THUIOB DJIEKTPOHHBIX MEPEXO0JOB B CHEKTPaX OPraHUYECKUX MOJIEKYI.
@DakTOpPHI, BIUAIONINE HA 3T XapaKTEPUCTUKHU.

Kpumepuu OUEHKU omeema Ha 3aueme

Ouenka Kpurepumn orera

3aureHo ['my6okoe u xopolee 3HaHHWE M TMOHHUMAaHUE MpPEAMETa, B TOM YHUCIIE
TEPMHUHOJIOTUHI U OCHOBHBIX MOHSTHIA; TEOPETUUECKHUX
3aKOHOMEPHOCTE; (baxTHUeCKuX JTaHHBIX; 00CTOSITENbHBIH,

JIOTUYECKHUI ¥ TPAMOTHBIN OTBET BO BpPEMS C/Iauu 3a4eTa; YACIbHBIN BEC
OLIMOOK MPU KOHTPOJIBHOM TECTUPOBAaHUM — He 6osee 50%.

He3aureno Cnaboe 3HaHUE OCHOBHOM TEPMHHOJIOTHH, TEOPETHUYECKUX

3aKOHOMEpPHOCTEH, (PAKTUYECKHUX JaHHBIX, OLTMOOUHBINA OTBET HA
3a4eTe; yAeNbHBIN BeC OMNOOK MPH KOHTPOJIILHOM TECTHPOBAaHNUH —
oonee 50%.




9. VYUEBHO-METOJAYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHWE
T CHATITAHBI

9.1. YueOnas uTeparypa:

a) OCHOBHAas JMTepaTypa:

1. [Tentun 0.A., Bunkos JI.B. ®usnueckue MeToas! nccaeaoBanus B xumuu. M: Mup, 2009.

2. [Tentun 10.A., Kypammuna I'.M. OcHOBBI MOJIEKYISIpHO#H criekTpockoruu. M: Mup, 2008.

3. Bunkos JI.B., Ileatun FO.A. ®usndeckue MeTOAbl UCCieNOBaHUs B XUMUU. CTPYKTypHBIC
METO/bl U ONTHYECKas crieKTpockonus. M: Beicii. mik., 1987.

4, Bunxos JI.B., Ilentun FO.A. ®dusnyeckue MeTOnbl UCCAEIOBAaHNS B XUMHU. Pe3oHaHCHEBIE U
3JeKTpooNTHYECKre MeTosl. M: Bricmi. mik., 1989.

5. [Iparo P. ®usnueckue metoasl B Xxumur. B 2-x 1. M: Mup, 1981.

6. Bankep ®., Mencen I1. CuMMeTpHst MONEKyN M crekTpockorus. M: Mup, Hayuusrii mup,
2004.

0) nonoJIHMTENLHAS JUTEPATYpA:

1. Hodde Bb.B., KoctuxoB P.P., Pazun B.B. ®dusmueckue MeTOABI ONpPEACICHHS CTPOCHHS
opranuueckux mojuekyn. JI: Beicmias mikxona, 1984.

2.  Bunkxor JI.B., MacrpokoB B.C., CagoBa H.U. OmpenencHue TeoMETPUYECKOTO CTPOCHHS
cBoOoaHbIX Monekyd. JI: Xumus, 1978.

3. Xaprurrau M., Xaprutrau W. ['eomeTpust MoJIeKysl KOOPIUHAIIMOHHBIX COSAWHEHHUHA B ITapOBOM
¢aze. M: Mup, 1976.

4.  TI'pacenmm [x., CueiiBenu M., bankun b. [Ipumenenue cnexrpockonuu KP B xumuu. M: Mup,

1984.

Konres I'.C., [1entun FO0.A. Pacuer konebanuit monekyn. M: MI'Y, 1977.

Cwmur A. Ilpuknagnas UK cnexrpockonust. M: Mup, 1982.

I'epubepr I'. DnekTpoHHBIE CIIEKTPHI U CTPOEHNE MHOTOATOMHBIX MOJIeKya. M: Mup, 1969.

3ur6an K., Hopmunr K., ®unbMan A. u 1p. DnekTpoHHas criekTpockonus. M: Mup, 1971.

Kapncon T. @orosnekrpoHHas u oxe-ciekrpockonus. JI: Mamunoctpoenue, 1981.

0. Hedenos B.M. PeHTreHOEeKTpOHHASI CIIEKTPOCKONMS XUMHMUYECKUX coeluHeHuid. M: Xumus,

1984.
9.2. UHTepHET-pecypchl

B©Oooo~No O

http://c-books.narod.ru/pryanishnikovl 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

NoookrwbdPE

9.3. IlporpammHoe o0ecnieyeHune

YHuuBepcuter obOecriedeH HEOOXOAWMMBIM  KOMIUIEKTOM  JIUIIEH3MOHHOTO W CBOOOIHO
pacpocTpaHsIeMOoro MporpaMMHOTO 00ECTICUCHHsI, B TOM YHCJIE OTEYECTBEHHOTO ITPOU3BOCTBA.

Kaxapiii oOyuaromuiicss B TEYCHHE BCEro Mepuoja OOydeHHs] 00ecledeH WHIUBUIAYATbHBIM
HEOTPAaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHOW MH(GOPMAIIMOHHO-00pa30BaTeIbHON CpeJic YHUBEPCHUTETA
u3 000 TOYKH, B KOTOPOW HMEETCS JOCTYN K HH(OPMAIMOHHO-TENIEKOMMYHHMKAIIMOHHON CETH
«/HTEpHET» KaK HA TEPPUTOPHH YHUBEPCUTETA, TaK U BHE €€.


http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

VYHuBepcuter oOecreyeH  CIHEAYIOIIMM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  IPOTrPaMMHOTO

o0ecreyeHusl.
1. JluueH3moHHOE IpOTrpaMMHOE oOecredeHue, uenoibzyemoe B Uarl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommuekc MMUC “Busyansaast Ctynus TectupoBanus”

1.4. AntuBupycuoe I10 Eset Nod32

1.5. CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hapsmy C TpaduIUOHHBIMHU MU3AAHUAMU CTYACHTBI W COTPYAHUKHU HUMCHOT BO3MOKHOCTbH
IMOJIB30BATHCs DJICKTPOHHBIMHU ITOJTHOTEKCTOBBIMHA 06azaMu JaHHBIX:

Tabauya 9.1.

Ha3zBanme pecypca Ccbuika/nocTyn

OnekTpoHHas Oubnuoreka owilaiH «EguHoe oxHo K | http://window.edu.ru
00pa30BaTEeILHBIM PECypcam»

«O0pa3zoBaTenbHbIil pecypc Poccuny» http://school-collection.edu.ru

®denepanbHblii  00pa30BaTEeNbHBIA  TOpTAN:  yupexaeHus, | http://www.edu.ru —
nporpammel, cranaaptsl, BY3b1, rectol EID, THA

®denepalibHBI  1IEHTp HH(POPMAIMOHHO-00pa3oBarenbHbIX | http://fcior.edu.ru -
pecypcoB (OILINOP)

3bC "KOHCVYJIbTAHT CTYJEHTA". Omnekrponnas | http://polpred.com/news
O6u0IMOTEeKa TEXHUYECKOTO By3a

N3narenscTBO «JIanby. OnekTpoHHO-OMOMMoTedHas | http://www.studentlibrary.ru -
crcTemMa

Pycckas BupTyanbHasi OMOIMOTeKa http://rvb.ru —

W3narenscTBO «JIauby. DnexkTponHo-6ubaHOTeuHas | http://e.lanbook.com -

crcTemMa

ExenenenbHuk Hayku W obOpasoBanust [Ora Poccum | http://old.rsue.ru/Academy/Archive
«AKageMus» s/Index.htm

Hayunas snexktpoHHast 6ubaroreka «e-Library» http://elibrary.ru/defaultx.asp -
DnekTpoHHO-0nbmoTeyHas cucrema [PRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPAaBOYHAsl CUCTeMa JOKyMeHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHPOpMUIO»

WudopmanmoHHO-TIpaBoBas cucrema «[ apaHt CeteBast Bepcusi, TOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPITOPATHBHOMN
cetu Unarl'y

ONeKTPOHHO-0MOIMoTeuHas cucrema «tOpaiTy» https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

TpebGoBanusi K ayaUTOPUH IJi JIGKIMOHHBIX M MPAKTUYECKUX 3aHATUN: OeclIymMHas CBeTjas
ayIUTOpus Ha 25 MOCal0YHbIX MECT C IOCKOM.

TpeGoBanusi K aymuTOpHM JJsl JabOpaTOpPHBIX 3aHATHH: jabopartopust 60-70 M C BBITSDKKOIA,
Oo0IIMM W MECTHBIM (HaJ MIECThIO pabOYMMH CTOJIAMH) OCBEIEHUEM, KaHaau3anueil (XomomHas U
ropsiaas Boja).


http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

TpeboBanus K crienuanu3UpPOBaHHOMY OOOpPYAOBAHHUIO: BBITSXKHOM IIKAad, XUMUYECKH CTOMKAs
paKoBMHA, IIECTh JAOOPATOPHBIX CTOJOB CO CTOMKUM IOKPBITHEM, OJUH CTOJI MpENojaBaTels,
JBEHAALATh Ja00PaTOPHBIX CTYJIbEB, TOCKA, TEXHUYECKHE U aHAIUTUYECKUE BECHI.

JIJ15 TEOPETHYECKOr0 KYypca HMeEIOTCs:

Jlexuuu, pe3eHTanuu

KoHTposbHbIE TECTHI.

Crnucku BOIIPOCOB ISl IPOBEACHUS KOJUIOKBUYMOB.

BapuanTsl 3aaHuii 17151 KOHTPOJIBHBIX paboT.

BapuaHThb! 3a1aHUi 17151 CAMOCTOSTENILHON pacuyeTHON paboThl (CHenHaIbHO pa3pabOTaHHbIN U
W3JIaHHBIA IPAKTUKYM JUISI CTY/IEHTOB).

6. HaGop peakTHBOB U 000pYAOBaHUS JUIsl JEKIIMOHHBIX OIBITOB.

s E

J7151 1aGOpPaTOPHOT0 MPAKTHKYMA:

1. Tematuka W omucaHue 1abOOpPaTOPHBIX pabOT (CIEHHAIBHO pa3paOOTaHHBIA M W3JaHHBINA
1a00paTOPHBIH MPAKTUKYM JIJISl CTYJCHTOB XMMHYECKOTO HAIPaBIICHUS ).

Habop XMMHUYECKHX pPEaKTHBOB K KaXJI0H J1Ja00paTOpHOH padoTe.

3. JlaGoparopHble YCTaHOBKH, 000OpYyIOBaHHE.

no

[Ipn uzyuenun texuuku WK- crnekrpockonuu, CHeKTpockonuu B BuAuMOW u Y d-obnactsix
JEMOHCTPHUPYIOTCS TPHOOPBI, yCTaHOBIEHHbIE B JHaboparopun «DUBHKO-XUMUYECKHE METObI
uccienosanus» Uarl'y.

TecToBbIit KOHTPOJIb OCYIICCTBIIACTCA C IOMOIIBIO TECTOB IO OTACIBHBIM TCMaM WJIN pasacjiaM

Kypca.

TecTsl MM 3agaHus JUis CaMOCTOATENBbHOM pPabOThl MO TeMaTHKE Kaxa0i J1abopaTtopHOH
paboThl CBEJIEHBI B OT/IEIbHBIA TPAKTUKYM.

BapuanTsl 3a1aHuil Uisi KOHTPOJIBHBIX pabOT coJiepKaTcsl KaK Ha JHUCKE, TaK U B OyMaXXHOM

BUIC. HpI/I HCO6XO)II/IMOCTI/I HX COACPIKAHUC MOKET MCHATHCA.

11. METOAUYECKHUE YKA3AHUS 1151 OBYUAIOIUXCSI IO OCBOEHUIO
JTUCIHATITAHBI

HucuumnnuHa «®Pu3nueckue METOAbl HUCCIIEOBaHMS»  HalpaBleHa Ha (QopMHpOBaHUE
komnerennuii: YK-3, OIIK-2, ITIK-2.

[IpomexxyTouHas aTTecTanus IpeanoaaraeT 3a4er.

[Ipuctynas K HM3y4eHUIO ITUCHUIUIMHBL, HEOOXOJMMO B MEPBYIO OuYepelb O3HAKOMUTHCS C
coJiepkaHueM padoueit mporpaMmsl AucuuIuinHel (PTLT).

Jlexuuy UMEIOT LENbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUHBIX 3HAHU.

[Tpu n3yueHnn u npopaboTKe TEOPETUUECKOTO MaTepHraia He0OX0MMO:
- IIOBTOPUTH 3aKOHCIEKTUPOBAHHBIN HA JICKIMOHHOM 3aHATUU MaTepUall U JONOJHHUTH €ro ¢ y4eTOM
PEKOMEHIOBAaHHOM 110 JTaHHOM TEME JINTEpaTyphl;
- TpPU CaMOCTOSTEIIBHOM HW3Y4YEHHH TEOPETUYECKOM TEMBI CHAENaTh KOHCIEKT, HCHOJb3Ys
pekoMennoBanuele B PIIJI  nuTeparypHble HCTOYHMKM W pecypchbl  MH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «MHTepHEeT»



- MpU TOJATOTOBKE K MPOMEXKYTOUHOM aTTecTalyy MO MOJIYJI0 HCIOJIb30BaTh Marepuaibl (oHJa
OLICHOYHBIX CPENICTB.

JlabopaTopHble 3aHATUS MIPOBOAATCS C IENIbI0 YITTyOJCHHUS U 3aKpeIUIeHUs 3HAHU, MOTYy4eHHBIX
Ha JICKIUSAX U B MPOLIECCE CaMOCTOSATENIbHOM pabOThl HaJ HOPMAaTHBHBIMH JOKYMEHTAMH, YUeOHOH M
HAay4YHOU JIUTEPaTypOu.

[Tpu TOATOTOBKE K 1a00OPaTOPHOMY 3aHATHIO HEOOXOIUMO:

- U3Y4HTb, TOBTOPUTH TEOPETUUECKUIT MaTepual o 3aJaHHOI TeMe;
- 1P BBIIIOJIHEHUH JOMAIIHUX PACUETHBIX 3a/IaHUM, U3yYUTh, [IOBTOPUTH TUIIOBbIE 3a/1aHNUS,
BBITOJIHSIEMbIE B Ay TUTOPUH.

Pexomenaanum no padore ¢ HaAy4YHOH U Y4eOHOIl TuTepaTypoOi

PaboTa ¢ yueOHOM 1 HAyYHOU JTUTEPATYPOU SBJISICTCS TIIaBHON (hOPMOM CaMOCTOSATEIBLHOM
paboThl 1 HEOOXOMMA MTPU MMOATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKUX 3aHATHUAX, K MOJYJIbHBIM
KOHTPOJIbHBIM paboTaM, orpocy, 3auery. OHa BKIIIOYaeT MpopaboTKy JEKIMOHHOTO MaTepuaia —
U3Y4YE€HHE PEKOMEHJO0BAHHbBIX UCTOYHUKOB U JUTEPATYyphl MO TeMaTuke jJekuuid.  KoHcnekT nexuuun
TOJKeH —cojiepaTh pedepaTUBHYIO 3allUCh OCHOBHBIX BOIPOCOB JIKIUH, MPEIJI0KEHHBIX
npenogaBareneM cxeM (IpU HUX JIEMOHCTpAILMH), OCHOBHBIX MCTOYHUKOB U JIUTEPATYphl IO TEMaw,
BBIBOJIBI 10 KaxxAoMy Bormpocy. KoHcrekT nomxeH ObITh BBIOJHEH B OTIAEIBHOW TETpagu IO
npeaMery. OH J10JKeH ObITh aKKypaTHBIM, XOPOLIO YUTAEMbIM, HE COJIEP’KaTh HE OTHOCSIIYIOCS K
TeMe UH(POPMAIUIO WIH PUCYHKHU.

KoHcnekTsl HayuHOH TUTEpaTyphl IPU CAMOCTOATEIbHON MOATOTOBKE K 3aHITHUSIM JIOJIKHBI
OBITH BBHITIOJHEHBI TAKXKE aKKYpaTHO, COAEPKATh OTBETHI HA KaXK[bI IMOCTABJIEHHBIM B T€ME BOIPOC,
UMETh CCHUIKY Ha MCTOYHUK HH(OpMAIMH C 00s3aTeNbHBIM yKa3aHHEM aBTOpa, Ha3BaHHUS U Toja
U3JIaHUS UCIIOJIb3YeMOM Hay4HON JuTepaTypbl. KOHCIIEKT MOXET ObITh OMOPHBIM (COIEPKaTh JUIIIb
OCHOBHBIE KJIFOUEBbIE TO3UIMH), HO IIPU 3TOM I103BOJISIOLIUM AaTh IOJIHBIA OTBET 110 BOIPOCY, MOKET
ObITH TOJIPOOHBIM. OOBEM KOHCIIEKTA OIPeNesSeTCs] CaMUM 00 y4arOIIUMCH.
B npouecce paboThl ¢ yueOHOM U HaydyHOU JTUTEpaTypoil 00y4arOIIUNCI MOXKET:
- JIeJIaTh 3allUCH 10 XOJAy YTEHHs B BHJE NPOCTOrO MM Pa3BEpHYTOro IIaHa (CO3/aBaTh NEPEYEHBb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOYHUKE);
- COCTaBIIAITh TE3UCHl (LIMTHpPOBaHHE Haubojee BaKHBIX MECT CTaThH WJIM MOHOTpaguH, KOPOTKOE
U3JI0’)KEHUE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBUTH aHHOTAIUH (KpaTKoe 0000IIeHHEe OCHOBHBIX BOIIPOCOB PaOOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

Pabouass mnporpamma aucuuiuinHbel «®du3nyeckne MeTOAbl MCCIEOBaHUSA» COCTaBIE€HA B
cootBercTBUU c TpeboBanusiMu OI'OC BO no cneumansHoctn 04.05.01. «DyHnameHTanpHas U
NPUKIIAJHAsS XUMHUS», YTBEPKJIEHHOro MmpukasoM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oeneparun ot 13 wmronst 2017 r. Ne 652



PaGouass mporpamma gucHUIUIMHBI «DU3MUYECKHE METOABl HCCICNOBAHUS» COCTaBIEHA B
cootBercTBuU ¢ TpeboBanusmMu OI'OC BO mo cmenmansHoctH  04.05.01. «dyHmameHTanbHas u
IPUKIAJHAS XUMUS», YTBEPKACHHOIO MpUKa3oM MuHucrepcTBa oOpa3oBaHusa U Hayku Poccuiickoit
Oenepannu ot 13 mrons 2017 r. Ne 652

[Iporpammy cocTaBuI: K.X.H., IOIEHT Kadenpsl xumun TemupxanoB b.A.

Pabouas mporpamma omo0peHa Ha 3acemaHuu Kadeapbl XHUMHUU

ITporokon 3acenanus Ne 10 oT « 20 » HIHA 2023 1.

PabGouas Inporpamma 0;[06peHa y‘Ie6HO-MCTOI[I/I‘IeCKI/IM COBCTOM XAMHUKO-O0HOI0THYECKOTO

¢akynprera

[Tpotokoun 3acemanust Ne _ 10 oT « 26 » WIoHSA 2023 .

HporpaMMa paccMOTpCHA Ha 3aCCAaHUN yqe6HO'MeTOI[I/I‘{eCKOFO COBCTAa YHUBCPCUTETA

[Tpotokoun 3acemanust Ne _ 10 OT «_ 28 » WIOHSA 2023 .




Caenenns o nepeyTBep:KIeHHH NPOrPaMMbl HA OYepeHON Y4eOHbIil rog u

perucTpanuu u3MeHeHui

VueOHsblit
rona

Pewmenue
Kadeapsl
(Ne mpoTokoia,
J1aTa)

Buecennbie U3MeHEHUS

Iloxnuce 3as.

kadeapoi
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