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1. MecTo QMCHUIVIMHBI (MOAYJs1) B CTPYKTYpPe OCHOBHOW 00pa30BaTe/IbHOW NMPOrpamMMbl
(oon)

JuciumimHa «PuU3UyecKue METOAbl HCCIEJOBaHUs HEOPraHWYECKUX COECIUHEHUN» SBIIAETCS
o0s3aTenbHON AUCHUITMHONH. OCBOGHHE Kypca ONMUPAETCsl HA 3HAHUS, YMEHHUS, HAaBBIKM U KOMIETEHIUH,
copMHpOBaHHBIE Ha [JBYX HPEAIICCTBYIOUIMX YPOBHSAX oOpa3oBaHus. /s YCHEIIHOTO YCBOCHHS
JUCLUILIMHBI ACHUPAHT JOJHKEH 3HaTh OCHOBHBIE TEOPETUUECKHE MOJI0KEHUS CIEAYIOIUX TUCHUIUINH:

—"OOmmas XuMus U Heopranudeckast Xumus" (METOIbl CHHTE3a HEOPTaHUUECKUX COCTMHEHUN );

— "®usnueckasgs xumus" (OCHOBBI TEPMOJWHAMUKH, KHUHETUKH, BIIQJCHHE OCHOBHBIMH 3aKOHAMHU
(hU3UYIECKON XUMHH),

"®u3zuka" (MEKTPUYECTBO W MArHETHU3M, OITHKA, AJIEMEHThl aTOMHOW (DM3UKH, KBAHTOBAs
MEXaHUKa);

— "KBanToBas xumus" (METO MOJIEKYJISIPHBIX OpOUTANICH U €ro MPUOIIIKEHHS);

— "Crpoenue BeuiectBa" (JIEKTPUYECKUE, MAarHUTHbIE U DHEPTUTUYECKUE CBOMCTBA MOJEKYII,
NEKTPOHHO — KOJeOaTeabHO —  BpALATENbHBIE COCTOSIHUS  MOJIEKYJ, TEOMETpUs  MOJEKYI,
MEXMOJICKYIIIPHbIE B3aUMOJICHCTBHS).

2. IInanupyemsble  pe3yiabTaTbl O0y4eHMs 1O JAWUCHUILVIMHE, COOTHECEHHbIe C
IUIAHMPYeMbIMH pe3yabTaTamu ocBoeHusi OOII (koMneTeHIUSIMHU BBIITYCKHHKOB)

Ta0auna 1
IInanupyemsie pe3yabTaThl 00y4eHHS MO0 JUCHHUILINHE
Kon Ili1anupyemMsble pe3yibTaThbl 00y4eHHs 10 JUCHUILIMHE (MOAYJII0),
(opmupyemo XapakTepu3youme 3Tanbl GopMHUPOBAHUSA KOMIIETEHIUI
KOMIIeTeHIIUH
1IK-4 31 3uamb: OCHOBHBIE NPHUEMbl XUMHYECKOTO 3KCIEPUMEHTAa, METO]IbI

IIOJIy4YEHUSI HEOPTaHUUECKHUX MATEPUAIIOB U MCCIIEA0BAaHUs X CBOMCTB.
VI Vmemw: oCyHmECTBISTh HCCIEIOBaHMS IPOLECCOB IOJYYEHUs
HEOPraHUUYECKUX MaTEpHAJIOB.

Bl Bnaoemws: HaBbikamu pa3paOOTKM (QyHIAMEHTAIBHBIX OCHOB
TEXHOJIOTUYECKHUX MPOLIECCOB MOITYYEHHsS] HEOPraHMUECKUX MaTepHalloB,
OCYHIECTBJIEHUS UCCIEA0BAHUMN NOJYYECHHs U U3YYEHHUsI UX CBOMCTB.

3. CTpyKTYypa H cofep:KaHHe AUCHHILIUHBI

O0beM TUCHUIUIMHBI COCTAaBISET S 3adeTHhIX enuHul], Bcero 180 wacoB, W3 KOTOphIX 72 yaca
COCTaBIIIET KOHTaKTHas paboTa 00ydaroIierocs ¢ mnpemoaaBareieM (72 yaca 3aHATHS JIEKIIHOHHOTO THIIA),
108 gacoB cocTaBiseT cCaMOCTOSITeNIbHAS Pab0Ta 00YJAFOIIETOCH.



Tabauua 2
CTpyKTypa ¥ CHHNIHHBI

(vkaszwiearomest pasoenvt (MOOYIU) C OMBEOCHHBIM HA HUX KOJIUYECMBOM AKAOEMUYECKUX YACO8 C
PazoueKoil no popmam 3aHsamuil)
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BBenenune. BzanmopneiictBue | 45 18 - - - 18 27
U3IIy4CHUS c BEIIIECTBOM.
Bo3MokHOCTH METOHOB M 00JIaCTH HX
MPUMEHEHUS.
CHeKTpoCKOMUYECKNE METO/IBI. 45 18 - - - 18 27
JludpakiroHHBIE METOIBI. 45 18 - - - 18 27
HoHunzanuoHHbIe METOIBI. 45 18 18 27
ATTecTanus no AUCHHUILINHE - 32a4eT
Hroro 180 72 - - - 72 108

Conep:xanue pa3ies0B M CHUILTHHBI

Pasznen 1. BBeaenne. BzaumoneiicrBue u3zinydenusi ¢ BemecTBoM. Bo3aM0KHOCTH MeTOI0B M 00J1aCTH
UX NPUMEHEHHU.

OO6mass xapakTepucTtuka MeTo0oB. CHEKTp 3JIeKTPOMarHUTHOTO u3Ny4yeHHs. BsaumopeiictBue
U3Iy4yeHus ¢ BeniectBoM. [lormomienue, ucnyckanue, paccessiue. OCHOBHbIE XapaKTEPUCTUKU U CHOCOOBI
BBIPQKEHUS CIIEKTpa DIEKTPOMAarHUTHOTO M3Iy4deHHs. UyBCTBUTEIBHOCTh M pa3peliaroniasi crnocoOHOCTb
METOOB. XapaKTepUCTUUYECKOE BpeMsi METOJ0B. B0O3MOXHOCTH METOJOB M 00JAaCTH UX NPUMEHEHUS.
3aBUCUMOCTD PE3YyJIbTaTOB OJHUX METOAOB OT HAJIMYUA JaHHBIX IPYrHMX METOJO0B. HTErpanus MeTo10B.

Pa3nen 2. CneKTpocKonu4YecKne MeToAbI

Meron saepHOro MarHUTHOro pe3oHaHca.DU3NYecKne OCHOBBI SIBIICHHW SIIEPHOTO MAarHUTHOTO
pe3onanca(SIMP). CHaTre BBIpOKIEHUS CIMHOBBIX COCTOHMM B ITOCTOSSHHOM MarHuTHoM noje. CruH apa.
Anepupiii g-pakrop. SAnmepHbiii marHeroH. Peammszanus ycinouit SIMP. 3acen€HHOCTH YypOBHEH JHEpruw,
HACBIIIEHUE, PENIaKCAIMOHHBIE MpPOIECChIM MUpuHA curHaua. IlpaBuna orOopa. XUMHUYECKHd CIOBUT B
cnekrpax SIMP. Koncranra skpanupoBanus sapa. Cnekrp HU3KOro paspemeHus. OCHOBHBIE ITapaMeTphl
JIMHUY CHeKTpa (IIMPUHA, UHTEHCUBHOCTh, PE30HAaHCHAs YyacToTa). OTHOCUTENbHBI XUMUYECKUHN CIIBUT, €r0
ONIpEACIICHUE M HCIOJIb30BaHME B XHMMHU. CIUH-CIMHOBOE B3aMMOJCHCTBHE SACp U €ro IpUPOAA.
MynpTunueTHas cTpykrypa crnektpoB AMP, pacnpenenenne HHTEHCUBHOCTH, MpaBuWiio cyMM. KOHCTaHTBI
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CIUH-CIIMHOBOTO B3auMoeiicTBusa. AHanu3 criekTpoB SIMP nepBoro u He nepBoro nopsiakos. [Ipunoxxenue
criektpoB AMP B xumuu. IIpoToHHBIM MarHuTHbBIA pe3oHaHc, AMP Ha yriepoae-13 u npyrux sapax.
N3ydyeHne OBICTPONPOTEKAOIIMX MPOIECCOB (XUMUYECKOTO0 OOMEHa siiep, BHYTPEHHETO BpAIICHUS).
Xumuyeckas nosisipuzanua saep. TexHuka u metoauka skcriepumenTta SAMP. biok-cxema crnekrpomMerpa
SAMP. Meron nBonHOro pesonanca. @Dypbe-crekTpockonus M JAByMepHas cnexkrpockonus SAMP.
3aBucuMoCTh crekTpoB SAMP or ycnoBuii cbheMKH (pacTBOPHUTENCH, OIHOPOIHOCTH IO, CKOPOCTH
pa3BepTKU H T.O.). Xapaktep oOpa3moB. J[OCTOMHCTBA W OTpaHUYEHHUS MeToaa. METOI 3JIEKTPOHHOTO
MapaMarHUTHOrO pe3oHaHca. PU3NYeCKUe OCHOBBI SBJICHUN 3JEKTPOHHOTO MapaMarHUTHOTO (CIHHOBOTO)
pesonanca (JI1P). Ycnosus DIIP. g-dakrop u ero 3nadenne. Maruetod bopa. HopmanibHbI 11 aHOMaTbHBIN
addexTh 3eemana. CriMH-penIeToOYHass M CIIUH-CIIMHOBAs penakcanusa. ToHkas cTpykTypa crnektpos OIIP.
KpamepcoBckoe pacienyieHue B HyJIEBOM BHEIIHEM I0JI€ AJIi aHU30TPONHBIX cUCTeM. —®dakTop MOHOB
nepexoaHbix metamwioB. I[lpumepsl. CBepxToHKOe pacuieruieHue curHana OIIP npu B3aumoaencTBuu ¢
OJTHUM WJIM HECKOJIbKHMHU siapaMu. KoOHCTaHTa CBEPXTOHKOIO B3aMMOJEHCTBUS. MyNbTUILUIETHOCTh U
pacnpeneneHrie MHTEHCMBHOCTH  crnektpa OIIP.  OcHoBHble mapamerpbl JMHUM crnektpa OIIP
(MHTEHCUBHOCTb, WIMpUHA U (popma nuHuUM, g-akrop). [lpunoxenne merona OIIP B xumuu. U3ydyenue
MEXaHU3MOB XHUMHUYECKUX peakuuid. CraOunmsainus U oIpeaeieHHe CBOOOAHBIX PaJUKAOB U JIPYTHX
[apaMarHUTHBIX LIEHTPOB. METO/Abl CIMHOBBIX METOK M CIIMHOBBIX JIOBYIIEK. G U 7- Paauxansl. Fu V-
Hentpsl. Crtpoenme pamukanoB B wmeroxe OIIP. bnok-cxema DOIIP- cnektpomerpa, 0coOeHHOCTH
SKCIIEPUMEHTa, JOCTOMHCTBA W HEAOCTaTKU MeTofa. MeTon saepHOro TramMma- pe3oHaHca. Oddext
Meccbayspa u ycioBusi ero HaOmoJeHus. fnepHas M30METpHs. DHEPrus OTAAaYd M JIOTUIEPOBCKOE
yIIUpeHHe. DHEPrusi MCIYyCKAaeMBbIX W TMOTJIONIAeMbIX ramma- KBaHTOB. [lomyueHue wmeccOay’poOBCKUX
CIIEKTPOB W TpPHMEHEHHE HMX B XMMHUH. BimsHue Xumuyeckoro okpyxenus Ha 3ddexr Meccbayaspa.
Xumuyeckuit (M30MepHbIN) caBur. KBaapymoiibHble W MarHUTHBIE B3aUMOJACHCTBHUA. Bo03MOXXHOCTH
npuMeHeHus 3pdexra Meccbayspa B XuMuH U orpanndeHus. KBagpynoiabHoe paciiernieHHe 1 H30MepHbIe
CABUTH JJI BBICOKO- M HU3KOCIMHOBBIX COEAMHEHMH Xejie3a. MUKPOBOJIHOBAsL CIIEKTPOCKOIHUS. Y CIIOBUSA
MIOJIyYE€HUSI MUKPOBOJIHOBOT'O CIIEKTpa HOJSAPHBIX MoJeKyJd. CHucTeMbl BpallaTelbHbIX YPOBHEH 3HEpPIUH.
Ouneprerndeckue nepexonpl. OOnacte uyactoT. MHTeHCcMBHOCTh nMHMH B cmekTpax. O¢¢exr Ilrapka.
OmnpeneneHve JUMNOJIBHBIX MOMEHTOB  MOJIEKYJ W3 MHKPOBOJIHOBBIX CHEKTpoB. OmnpeneneHue
TE€OMETPUUECKUX IapaMeTpOB MOJIEKYJ W3 MHKPOBOJHOBBIX CIHEKTpPOB. Meronbl HaOmIOIEHUS
BpaliarenbHbIX crekTpoB. IIpaBunma orbopa. MeToasl HM30TONHMYECKOTO 3amelleHus. [Ipumepsl.
BpamatensHple  CHIEKTpbl MHOTOAaTOMHBIX  MoJieKyJd. JIuHeliHble MoJnekyiabl. MolleKysbl  THUIIOB
CUMMETPUYHOI0, CPEpUIECKOr0 U aCHMMETPUUHOT0 BOTYKOB. CHUCTEMBI BpaLaTEIbHBIX YPOBHEW YHEPIHH.
Bpamarensable crnektpsl komOuHanmoHHoro paccesHus (KP). Cxema skcnepumenta. Vcnonb3oBaHue
na3epa. YciaoBus oidy4yeHus U BUJ cnekrpa. [IpaBuna orbopa. Onpenenenre reoMeTpuuecKux napaMmeTpoB
HENoJISIpHBIX MouieKynl. OrpanmdeHune merona. Cxempl paguoClIeKTpOMETPOB. BO3MOKHOCTH METONOB H
orpannueHus. KonebarenpHas CIEKTPOCKOIUS.

KonebarenbHble COCTOSHUS MOJEKYJ COrJIaCHO Kiaccuyeckod Teopuu. KonebGaHus nByXaTOMHOMN
Mouiekynbl. DyHKIUSA rapoHnyeckoroocunsuiaropa. [lorennuan Mop3ze. CusnoBas MOCTOSHHAs MOJIEKYJIBI.
Yactora kosneGaHMid. YpaBHEHUS IBMKEHUS sJiep B JBYX- U MHOTOaTOMHBIX MoJjekynax. HopmanbHbie
KoopauHaThl M KoseOaHusi. POpMbl M YAaCTOTHl HOPMAJBHBIX KojiebaHui. CuUMMeETpUs HOPMaJIbHBIX
KoJsieOaHUi, KOOpAMHATHl cUMMeTpuH. KBaHTOBOMEXaHMYECKHH MOAXOJ K ONHCAHUIO KoJeOaTelbHBIX
cocrostHuil monekyn. KonebarenbHast BoigHOBas (PyHKLHA. YPOBHU KoJIeOaTeNbHOM SHEPruu JABYyX- U
MHOT'0aTOMHBIX Mouiekyll. Koadduiment anrapmonnynoctu. dyHaameHTanbHble, 0OEpTOHHBIE, COCTABHbIE
U pa3HOCTHBIE 4acToThl. Pezonanc ®epmu. Meroabl HaOMIOAEHUS KOJeOaTENbHBIX CHEKTPOB. CHEKTpHI
UCITYCKaHHs, IOIJIOMIEHUSI M KOMOWHAIIMOHHOTO paccesHus. llpaBwia orOopa s KojieOaTenbHbIX M
Kose0aTebHO-BpalllaTeNIbHBIX CHEKTPOB. BpaimarenbHas cTpykTypa B KoseOaTenbHbIX crekTtpax UK
nornomieHus (P- u R-BetBu) u B cnektpax KP (O-, Q- u S- BerBu). Bun cnextpoB. MTHTEHCHBHOCTH JIHHHUIA B
criektpax. [IpaBuna uckmroueHus.

AHanu3 HOpMaJbHBIX KoJIeOaHHMI MO SKcrepuMeHTanbHbIM JaHHBIM. ComocraBinenue MUK u KP
CIIEKTPOB M BBIBOJIBI O CUMMETPUU MOJEKYJbl. Vcnonap3oBaHue KOHTYypOB BpamareiabHol cTpykTypsl MK
[I0JIOC TIOIJIOIIEHMSI Ta30B Ul MHTEPIpPETallUu CIEKTpa. XapaKTepUCTHUYHOCTh HOPMAJIbHBIX KOJICOAHUH.
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OrpaHuyeHre KOHLENIMM TPYNIOBBIX 4acTOT. Haxo)kaeHne CHIIOBBIX IMOJICH MOJIEKYNBI W IpobiemMa ux
HEOAHO3HAYHOCTH. CHIIOBBIE MOCTOSIHHBIE JBYXaTOMHBIX MOJEKYJI. OMIMpPHUYECKOe mpaBuio bamxepa.
Pemenune oOpaTHO#l KojeOaTenbHOM 3aaydl JUIs MHOTOATOMHBIX MOJIEKYNL. Koppensiuu CHIIOBBIX
MOCTOSIHHBIX C APYTMMHU TapaMeTpaMHu U CBOMCTBaMU MOJeKyl. [IpuMeHeHue MeTonoB KojeOaTeabHOM
CIEKTPOCKOIIUU ISl KOJIMYECTBEHHOIO M KA4aCTBEHHOI'0 aHAJIM3a BEILECTB U IPyTrUe IPUMEHEHHS B XUMUU.
Opranuueckrie U Heopranuudeckue BemiectBa. [lommmepsl. IIpobrema okpyxkatomieit cpensl.TexHuka u
metoaukn MK n KP cnekrpockonuu. Bei6op ontumansabIX ycnosuii momydeHuss UK crektpoB. Metobl
moAroTOBKM 00pa3ioB. Ilpo3paunbie martepuansl. Amnmapatrypa MK cnekrpockonuu . Merox HIIBO.
Ammapatypa cnekrpockonuu KP. Jlazepusie ucrtounuku Bo30OyxkaeHus. CpaBHenue wmetomoB WK
CHEKTPOCKOIIMU, HX JOCTOMHCTBA W HEIOCTaTKHU. OJEKTPOHHAs CIEKTpOCKONusA. OMHUCCHOHHas Y@
CIIEKTPOCKOITUSI KaK METOJ MCCICOOBAHUSA JBYXaTOMHbIX Mojekyid. IIpunuun Ppanka-KoHpoHa.
JluzakTuBU3alMs 3JIeKTPOHHOU sHepruu. CrnekTpbl QuiyopecteHuuu u docdopecuenuun. OnpeneneHue
MOJICKYJISIPHBIX TOCTOSHHBIX. JleiicTBue nasepa. AOGCOpOLMOHHAS CHEKTPOCKONUS B BUAUMOM U YO
o0JacTaX Kak METOJ HCCIIEJOBAaHMS AJIEKTPOHHBIX CHEKTPOB MHOTOATOMHBIX MoJyiekyd. CuMMeTpus u
HOMEHKJIATypa 3JIEKTPOHHBIX COCTOSIHUM MOJEKYJ. XapaKTEPUCTUKU JJEKTPOHHBIX COCTOSIHUM: JYHEPIHs,
BOJIHOBbIE ()YHKIIMH, MYJITHILIETHOCTh, BpeMs ku3Hu. Knaccudukanus nepexonos no Mamnukeny u Karra.
IIpaBuiia oTO0pa 1 HapyuieHus 3anpera. OTHECEHHE IEKTPOHHBIX Nepexo10oB. Kpurepun otHeceHus mosoc
K pasnuuHbiM nepexofaMm. CrekTpbl comnpsbkeHHbIX cucteM. K-, R-; B- u E-monocel. Konunenmus
ayKCOXpPOMOB M XpoMO(opoB. HTEHCHBHOCT TOJIOC PAa3IUYHBIX MEpexoaoB. IIpuMeHeHne 3IeKTpOHHBIX
CHEKTPOB B KAUECTBEHHOM, CTPYKTYPHOM M KOJMYECTBEHHOM aHalIM3aX. 3aKOHbI IOIVIOUIEHUS CBETa.
CriocoObl  M300paKeHUsI, YCIIOBUSI TOJYYEHUS U OCHOBHBIE XapaKTEPUCTUKH DIIEKTPOHHOTO CIEKTpa.
Hcnonb3oBaHne n300ecTUYECKOM TOUKH B KOTMYECTBEHHOM aHanu3e. O cnenuduke 3IeKTPOHHBIX CIIEKTPOB
MOTJIOMICHUS Pa3IMYHBIX KIIACCOB COCIMHCHMU. TeXHUKAa M METOJHMKH 3MHUCCHOHHOW M a0COpPOMIIMOHHOM
CHEKTpOCKOnuu B BUIUMON u Y@ obnactsx, ammapaTypa, UCCleqyeMble OOpasibl, YyBCTBUTEIbHOCTb
METO/OB.

Paznen 3. ludpakuuoHHbIe METOIbI.

PeHTreHOCTpyKTYpHBINM aHaIU3 — OCHOBHOM 3KCIIEPUMEHTANIBHBIN METO UCCIEA0BAHNS KPUCTAJIOB.
Kpucrannel 1 ux ocHoBHblEe cBoiicTBa. CummeTpusi KpucTtayioB. Kpucrammuueckue Kiacchl, CHCTEMBI,
cuHronuu, kareropun. Cumsonsl Illendauca u I'epmana- Morena. CuMMeTpusi pelieTok. DIeMeHTapHast
gueiika. Tunbel pemetok. WHpaekcsl y3ma, psna, mmiockoctd. OOpaTHas pemieTka. 3aBUCHMOCTb
MEXIUIOCKOCTHBIX PAaCcCTOSIHMM OT CUMMETPUM U NapaMmeTpoB pewmeTku. [Ipumepsl. Pemerka u ctpykTypa
Kpuctaiia. TpaHCIALMOHHBIE ONEpallid CUMMETPUU. DJIEMEHThl CHMMETPUUYHOCTH U MX KOMOHMHALIUU C
Tpa”caauusaMu. [IpocTpaHcTBEHHBIE IPYIIIBI CHMMETPHUH U UX CUMBOJIMKA. “I{BETHBIE” TPYIIIBI CHMMETPHUH.
OpOutel. Cummerpust no3uuuu. CoOcTBeHHas(JIOKallbHAsl) CUMMETPHUS MOJIEKYJI U KOOpPJIWHAIMOHHBIX
noysmdApoB B Kpuccrane. IIpumepbl. OCHOBBI TE€OpUU pACCESHUS PEHTTEHOBCKUX Jydeil. ATOMHas H
CTPYKTypHasi amIuUITyaa paccesHusa. YpaBHeHus Jlays. 3akon Byneda- bparra. Tpu merona
pentrerorpaguu: meroxa Jlays, Meron BpaimieHus, Meroa mopouika. llodydyenue u B3aumojeicTBhe
PEHTI€HOBCKHUX JIydel C BEIIECTBOM. XapakTEepUCTHUIECKoe U “Oenoe’” m3mydeHue. CeleKTUBHbBIE (PHIIBTPHI.
Metoa perucTpanu peHTreHOBCKHX Jydeld. PentreHodazoBelii ananus. MHaunmpoBaHue peHTTeHOrpaMM
KpuctayyioB. Yucino (opMyNnbHBIX €IUHHUI] U pPEHTreHOBckas IuoTHOCTh. Ilapamerp Jle- Bonbda.
WuaunupoBaHue METOJIOM MoA00pa HM30CTPYKTypHOro coeauHeHus. IlpobGiema HawanmpHBIX (a3z. Metoa
po0 u ommbok. daktop pacxogumoctu. Oynkuwms [latTrepcona u Meroxa Tspkenoro aroma. CTaTUCTUYECKHE
npsMble MeToAbl. CucreMaTHueckue M ciydaiiHele ommOku. HelitpoHorpadus u snexkTpoHorpadus
KpHUCTAJIJIOB.

Pa3znen 4. Uonn3anmoHHbIe METOADI.

Metonsl Macc-CEeKTpoMeTpuH. MeTOAbl HMOHU3ALWU: JJIEKTPOHHBIN yaap, (HoToMoHHU3aIwus,
AJIEKTPOCTATHUECKOE HEOJHOPOIHOE TI0JIe, XUMHUecKas noHu3aiusa. KoMOnHupoBanHubie MeTObI. VIOHHBIIH
TOK U CEYECHUE MOHM3ALMU. 3aBUCUMOCTh CEUEHMS] MOHU3AIUU OT SHEPTUHM HOHU3HPYIOUIUX 3JIEKTPOHOB.
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[ToTeHnmanel TOSABIEHUS HMOHOB. BepTHKanbHblE W anuadaTHYeCKue OSICKTPOHHBIE TEPEXOJIbI.
HuccounatuBHas woHu3amusA. Tumnbl moHOB. IIpuHuMNHManbHasg cxema Macc-criektpomerpa Jlemrmcrepa.
®dokycupyloiee JIEeUCTBHE OJHOPOJHOTO TMOMNEPEYHOTO0 MArHUTHOTO TMOJs. ODJEKTpocTaTHYecKas
doxycupoBka. JlBoiiHas QokycupoBka. Pazpemaromas cuia Macc-cnekrpoMerpa. MOHHBIH HMCTOYHUK.
Cucrema Hanycka. MonekynspHoe TeueHue rasa. BpemsnponerHsiii Macc-ciekTpoMeTp. KBagpynobHbIii
Macc-crekTpometp. CIeKTpOMETp MOH-LIUKIOTPOHHOIO pe3oHaHca. [IpumeHeHne macc-CIeKTpOMETpPUH B
xumuu. Vnentudukanus BemectBa. Ponb paspemieHus, MOTEHIHAIOB IMOSBICHUS, METOJI0B HMOHU3ALUH,
HecTaOUIbHBIX HMOHOB. Tabmuubl MaccoBbix uncen. CooTHomeHue wu3zotonoB. Koppemsuus Mexay
MOJIEKYJISIDHOM CTPYKTypoll M Macc-cuekTpamu. lM3MepeHue NOTEHIMANoB MOSBJIECHUS HOHOB U
olpejiefiecHue IMOTEHIIMAJIOB MOHM3AIlMM W JHEPruu paspeiBa cBsszeil. IlpenmyiectBa ¢oTomOHM3AIMH.
TepmonnHamuueckue wucciaenoBanus. OrnpenenceHUe NapUUAIbHBIX JABJICHUM KOMIIOHEHTOB Ta30BbIX
cmecedl. YcnoBus wucmapeHusi BemiectBa. Oddy3noHHas sueiika KayznceHa. CBs3b MOHHOTO TOKa C
napuualbHBIM JaBlieHHeM napa B sueiike Kuyncena. OmpeneneHue TEmOTH CyOJIMMAIMH, TETUIOTHI
peaknuu U KOHCTaHThI paBHOBecHs. [Ipobiema pacmmdpoBku Macc-criekTpa. MeTo neperpeBa Juisi YUCThIX
BellecTB. MeToJ H30TEpMUYECKOTr0 HCHApeHHs s JIBYXKOMIIOHEHTHbIX BemlecTB. lMccrnenoBaHue
MEXaHM3MOB B pEaKIUsAX OOMEHa METOJlaMU HM30TOMHOM METKM W CHEKTPOCKOMHH HOH-IUKIOTPOHHOTO
pe3oHaHca.

4. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

Jig nocTukeHUs MIIAHUPYEMBIX pe3y/lbTaToB OOy4YeHUS, B JUCLUUIUIMHE HCHOJIb3YIOTCS pa3nyHbIe
o0pa3oBaTesIbHbIE TEXHOJIOIHHU:

MH(OPMALIMOHHO-Pa3BUBAIOIINE TEXHOJIOIMU (CaMOCTOATENbHOE W3YYEHHUE JUTEPaTyphl, IPUMEHEHUE
HOBBIX HMH(OPMAIIMOHHBIX TEXHOJIOTUHA Ui CaMOCTOSITEJIbHOTO TIONOJIHEHUS 3HAHUM, BKIIOYast
UCIIOJIb30BaHNE TEXHUYECKHUX U 3JIEKTPOHHBIX CPEJCTB MHPOPMAIUH);

JeSITeIbHOCTHBIE MTPAKTUKO-OPUEHTUPOBAHHbIE TEXHOJOTHH (aHAIU3, CPABHEHUE METO0B MPOBEIECHUS
XUMHUYECKHX M (U3UKO-XUMHUYECKUX HCCIEeOBaHUM, BBHIOOPD METO/Aa, B 3aBUCUMOCTH OT OOBEKTa
UCCJIEIOBaHMsI B KOHKPETHOM CUTYallUU U €ro MpaKkTUYecKas peaan3aius);

pa3BHBalOIIME MPOOIEMHO-OPUEHTUPOBAHHBIE TEXHOJOTUU (y4eOHble MAMCKYCCHUHU, KOJUIEKTHBHAS
MBICIIUTENbHAS 1€ATEIbHOCTD, pEIlIEHHE 3a/1a4 OBBIILIEHHOMN CIIOKHOCTH).

Jlexuyy 4YMTAOTCA € HCIOIB30BAHMEM COBPEMEHHBIX MYJIBTUMEIMWHBIX BO3MOXXHOCTEM U

MPOEKIIMOHHOTO 000PYAOBAHHUS.

S. ®opMbI OPraHU3alui U KOHTPOJISI CAMOCTOSATEILHOMH PadoThl 00yUYaommXxcs

[lenpto camMOCTOATENHHOM pabOThI SBISETCS OBIAJCHHE HAaBBHIKAMU PAOOTHI C JUTEPaTypoil (B
YUTATHHOM 3ajie OMOJMOTEKH, ¢ JOCTynmoM K pecypcam HHTepHeT), Oonee yriyOJieHHOE H3y4YeHHE
OTCJIBHBIX pa3aCsioB AUCHUINIIMHBI IPH IIOATOTOBKE K J'Ia60paTOpHBIM 3aHATUAM, JICKOUAM, IIPpU

BBITIOJITHCHUHU  HWHIAUBHUAYAJIBbHBIX 3aJIaHU. CaMocTrosTenbHas pa60Ta TNOAKPCIUIACTCA y‘-IC6HO-



METOJMYECKUM U WH()OPMAITMOHHBIM 00ecIieueHneM, BKITIOUAIOINM YIeOHUKH, Y9eOHO-METOIMICCKUE

MOCOOWSI, KOHCIIEKTHI JIEKIIHIA.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISETCS B opMe orpoca.

HToroBsiii KOHTPOJIb IPOBOAMTCS B BUJE 3a4eTa.

6.

6.1.
pe3yiomamog 00yuenus (3Hanuil, yMEeHUil, 6140€HUIL), XapPAKmepu3ylouux 3mansl ux popmuposanus

KoHTposbHbIE BOIPOCH! K 3a4eTYy:

Bo3MoXHOCTH METO0B U 00J1aCTU UX IPUMEHEHHUS.

AHanu3 ciektpoB JAMP nepBoro u He epBOro NOPSAKOB.

Penakcaunronnsie npoieccol B criektpax SIMP u OI1P.

Oduznyeckue ocHOBHI Y dexkra Meccbayapa.

Oddext UlTapka 17151 MATHUTHBIX MOJIEKYJ M MOJIEKYJ THIIA CHMMETPUYHOTO U ACCUMETPUYHOTO
BOJIYKOB.

YacToTsl 1 GOPMBI HOPMATBHBIX KOJIEOAHUI MOJIEKYIL.

Konmenius XxpoMo(hopoB ¥ ayKCOXPOMOB.

OcHOBHBIE 3Tallbl aHATN3a CTPYKTYPBI KpUCTAILIA.

TepmoMHaMUUECKUE UCCIIEIOBAHUS B MACC-CIIEKTPOMETPHUH.

. O0111as XapaKTepUCTHKA METOIOB.

. MeTox siIepHOr0 MarHUTHOTO PE30HAHCA.

. MeTox 351eKTpOHHOTO TapaMarHUTHOTO PE30HAHCA.

. MeccbayapoBcKast CIIEKTPOCKOITHS (METO/ SIIEPHOTO TaMMa-pEe30HaHCa).
. MUKpOBOJTHOBAsI CIEKTPOCKOITHSL.

. KonebarenpHast CieKTpOCKOTIHSL.

. DIIEKTPOHHAs CIIEKTPOCKOIIHSI.

. Pentrenorpagusi.

. MeToap! Macc-CIIeKTpOMETPHH.

DoHJ 01IEHOYHBIX CpeacCTB AJid aTTeCTAllUM IO JTUCHUIIIMHE

Hepeuenb Komnememmﬁ 6bINYCKHUKO6 06pa303ameﬂbnoﬁ npozpammsl ¢ YKAa3aHuem

Omnucanye ImokasaTejaed u KPUTCPUCB OLCHHBAHUA KOMHGTCHIII/II\/'I Ha pa3jiMuHbBIX OJTallax HX

6.2.
WKal OUeHUBAHUSA

(hopMUpPOBaHUS IPUBEICH B MPUIIOKESHHUH 1.

Kpumepuu u npouedypuot oyenueanus pezyiromamoe 00yyenusn no oucyuniauune. Onucanue

ypOBCHB OCBOCHUA y‘-IC6HOI7I JAUCIUITIIMHBI O6y‘-IaIOH_II/IMI/IC$I ONpeaACIIICTCA CIICAYIOIINMHA OLICHKaMU:

«3BadYTCHO», «HEC 3a4TCHO».

O1eHKa «3a4TeHO» Mperonaraer: [

- XOpouIee 3HaHHE OCHOBHBIX TEPMUHOB M MOHATHH Kypca; [

- IMOCJICAOBATCIIBHOC U3JIOKCHHUEC MaTCpUalia, [

- yMeHue popMyIupoBaTh HEKOTOPbIE 0O0OIIEHHS 10 TeME BOIPOCOB; [

- AOCTAaTOYHO ITOJHBIC OTBCTHI Ha BOIIPOCEHI ITPU CAAYC 3a4YCTa, ]



- yYMCHHE WUCIONB30BaTh (yHIAMEHTAIBGHBIC MOHATHS W3 0a30BBIX E€CTECTBEHHOHAYYHBIX U
obmrenpoecCHOHATBHBIX JUCIUTUIMH TIPU OTBETE HA 3a4eTe.

- OIICHKA «HE 3a4TEHO» Mpernoaraet: [

- HEYJIOBJICTBOPUTEIILHOE 3HAHKE OCHOBHBIX TEPMHUHOB U TIOHATHH Kypca; [

- OTCYTCTBUE JIOTUKH H MTOCIIEA0BATEILHOCTH B U3JIOKEHUU MaTepuaia; [

- HeyMeHue (popMyYIHPOBAThH OTICIIBHBIE BBIBOABI M 00OOIICHHS IO TeME BOIIPOCOB; [

- HEYMCHHE WCIOJIb30BaTh (YHIAMEHTAIbHBIC TIOHATHS W3 0a30BBIX €CTECTBEHHOHAYYHBIX U
o0menpoheCCHOHATBHBIX JUCIUIUIMH TIPU OTBETAX HA 3a4eTe.

6.3. Ilpumepvl munogvlx KOHMPOAbHBIX 3A0AHUI WU UHBIX MAMEPUATI08, HEOOX0OUMbBIX OJlA
OUEeHKU Pe3yibmamoes 00yueHus, XapaKkmepusyioumux cqhopmuposanHocmes KOMnemeHyuil.
YPOBHU OCBOCHHSI TUCIUTUIMHBI OIICHUBAIOTCS COTJIACHO TPEOOBAHUSAM, U3JI0KEHHBIM B MTACTIOPTE KaxX 0N
W3 YKa3aHHBIX KOMIIETEHIMW, T/€ YKa3aHbl KPUTEPUU OICHUBAHUA pE3YyJIbTAaTOB OOY4YEHUS U
[Inanupyembie pe3ysbTaThl OOy4YECHHS.

KoHTposbHBIE BOIIPOCH! K 3a4€TY:

Bo3moskHOCTH MeTO10B U oOsacTu ux npuMenerus (ITK-4).

Amnanu3s criektpoB SIMP niepBoro u He nepsoro nopsinkos (ITK-4).
Penakcanuonusie mporieccsl B criektpax SIMP u OIIP (TTK-4).

dusnyeckue ocHoBbl 3hhexTa Meccoayapa (I1K-4).

O¢pdexr LHlTapka /11 MArHUTHBIX MOJIEKYJ U MOJIEKYJ TUIIa CHMMETPHUYHOTO U aCCUMETPUYHOTO
BonukoB (I1K-4).

YactoTbl ¥ GOpMbI HOPMAIBHBIX Kosiebanuii mosekyin (ITK-4).

Konnenus xpomodopo u aykcoxpomon (ITK-4).

OcHOBHbIC dTalbl aHaIKU3a CTPYKTYphl kKpuctamia (ITK-4).
TepmonnHaMuveckue ucciaenoBanus B Macc-criekrpomerpun (I1K-4).

10 O6as xapakrepucruka metonos (ITK-4).

11. Meron simepHOTro MarHuTHOTO pe3oHanca (I1K-4)

12. MeTo 37eKTpOHHOT0 apaMarHuTHOro pezonanca (I1K-4)

13. MeccbayspoBcKasi ClIEKTPOCKOIHs (METO/ siiepHoro raMma-pezonanca)(I1K-4).
14. MuxkpoounHoBas criektpockornust (ITK-4).

15. Konebatenbnas crniekrpockonus (ITK-4).

16. Dnextponnas cnekrpockonus (ITK-4).

17. Pentrenorpadus (ITK-4).

18. Merosl macc-cniekrpometpun (ITK-4).

agrOdE

©®~No

7. Y4eOHo-MeTOoAMYECKOEe H MH(POPMALIMOHHOE o0ecneYeHne TUCHUIIIMHBI (MOIYJIA)

a) OCHOBHas JuTeparypa:

1. Benmnuko A.A., ®unnmonosa H.M. Mertoab! ccieqoBaHus MUKPORJIEKTPOHHBIX U
HAHOAJIEKTPOHHBIX MaTepuasioB U cTpykTyp. Yacts II. - HoBocu®6.: HI'TY, 2014. - 227 c.
http://znanium.com/catalog.php?bookinfo=546528 B 3;1exTpoHHO¥ hopme

2. Pyb6anenxo HO.B. Boennsie nazepst Poccun. M., Cronuynas sHuukioneaus, 2013 B 6ymaxHom

BHUJE



http://znanium.com/catalog.php?bookinfo=546528

10.

11.

12.

13.

TpetwsikoB F0./1. u np. Heopranuueckas xumusi. XUMUs 2JI€MEHTOB: Y4eOHUK B 2-x ToMax. T.1./
10.J1. Tperbsikos, JI.W. Mapteiaenko, A.H. I'puropses, A.1O. [luBaaze.—2-e uzn., nepepad. u
non. — M.: U3n-Bo MI'Y; UKII «Akanemknuray, 2007. B 3nekTponHoi popme

Tperbsixkos 10.J1. u ap. Heoprannueckast xumusi. XMMHS 2JICMEHTOB: Y4eOHUK B 2-X Tomax. T.2.
/ YO.[1. Tpernsikos, JL.LU. Mapteinenko, A.H. I'puropses, A.1O. [luBanze.—2-¢ u3a., nepepad. u
nomn. — M.: Uzn-Bo MI'Y; UKL «AkanemkHuray, 2007. B 0yma:kHom Buje

Jlykomckuii FO.41., 'amOypr FO./[. du3nKo-XUMHUYECKHUE OCHOBBI AJIEKTPOXUMHUU. — M.
Wurennext, 2008 r. B 0yMaKHOM U 3JIEKTPOHHOM BH/Ie

I'epman P.ITopomikoBast Metaiutyprust ot A o A. — M.: Murennekt, 2009 r. B 0yma:kHoi popme
Benrypa I'., Puzerapu JI.MckyccTBO kprorenuku. — M.: Unremnekr, 2011 B Oymaxuoi popme
Jleencon M.A.Xumusi B TEXHOJIOTHSIX UHIYCTpUATIbHOTO o0mecTBa. — M.: MaTemiekrt, 2011 1. B
OymazkHoi gopme

Ko3zun JI.®. ®U3MKOXUMHS U METALTYPTUsl BRICOKOYMCTOM PTYTH U €€ criiaBoB; OTB. Pen.
Ky6nanosckuii B. C.; AH Ykpaunsl. UaT-T 0011. 1 Heopran. — Kues: Hayk. nymka, 1992. B
OyMa:KHOM BHJIe

[patisep H. Otkunc [1. Heoprannueckas xumus. T. 1, T. 2. M.: Mup, 2004 B 6yma:kHOM 1
3JIeKTPOHHOM BH/JIe

I'opuues WN.I'., 3aiiues b.E., Kunpusuos H.A. PykoBoicTBO 10 HEOpraHMYECKOMY CUHTE3Y:
VY4e0. moc. st By30B. - 3-¢ u31. M.: Xumus, 1997 B 6yma:kHOM BuUe

Kapanerssan M. X., Ipakun C.1. O6mas u Heopranuyeckas Xxumusi: Yueb. A By30B. M.:
Xumus, 2001 B OymaKHOM H 3JIEKTPOHHOM BHJIe

KotTton @., Yunkuncon [{x. CoBpeMeHHass HEOpraHU4eCcKasi XUMuUs. XUMUS MePEXOTHBIX
anemenToB. .1, .2, U.3. M.: Mup, 1969 B 6ymMa:kHOM H 3J1IeKTPOHHOM BH/I€

0) 1OMOJIHUTENbHAS JITepaTypa:

1.
2.
3.

10.

Muxaitnos JI.A. Konuenuuu coBpeMEHHOTO €CTeCTBO3HAaHUsA. B 3j1eKkTpoHHO# hopme
UYepkamun b.H. Konuenuuu coBpeMeHHOT0 ecTecTBO3HaHM. B jekTponnoi ¢gopme
INony6eBa Konnenuuu coBpeMeHHOTo ectecTBO3HaHus. Kypc JieKkiuii 1 TeCTOBBIN KOHTPOJIb.,
M.: Oxomup, 2009. B siekTponHoi ¢gopme

Kotron ®.A., Yunkuacon [I)x. OcHOBBI Heopranudeckoit xumuu. M.: Mup, 1979 B 6ymaknom
BHJE 2 IK3.

[Tapta 3. Hekoropsle riaBsl CTPYKTYypHOI Heopranuueckoi xumun. M.: Mup, 1993 B
OyMasKHOM BHJe

Crenun B.JI. , [[BeTkoB A.A. Heopranunueckas xumust: Yue6. 1y By308. M.: Beicur. mik., 1994 B
OyMasKHOM BHJe

O®pumantia M. Xumus B aeitcteuu. T.1, T.2. M., 1998 B OymaxxHom Buae

HItpaycc C. Pemebnuk k yueoHuky "Heopranndeckas xumusa" J1. Illpaiisepa, [1. DTkunca. M.:
Mup, 2004 B OymaxkHOM BUIE

bapanos B.1O., pen. M3oTomnsl: cBolicTBa, noiny4yeHue, npumeHenne. M.: ®@uszmaraut, 2005 B
OyMasKHOM M 3JIEKTPOHHOM BHJIe

JIugun P.A. Monouko B.A. Anapeesa JI.JI. Xumuueckue cBOCTBa HEOPraHUYECKHUX BEILECTB:
VYue0. Iloc. nns By3oB. M.: Xumus, 2000 r. B 0yMa:KHOM M 3J1eKTPOHHOM BH/e

B) porpammHoe obecrieueHre u HTepHeT-pecypchbl

http://elibrary.ru

http://H36.pd

http://info.sciencedirect.com/techsupport/journals/freedomcoll.htm

http://www.elsevier.com/solution/sciencedirect/content/book-title-lists
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http://elibrary.ru/
http://нэб.рф/
http://info.sciencedirect.com/techsupport/journals/freedomcoll.htm
http://www.elsevier.com/solution/sciencedirect/content/book-title-lists

http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1097-4555
http://www.elsevier.com/wps/find/journaldescription.cws _home/504273/description
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1600-5724
http://onlinelibrary.wiley.com/journal/10.1002/(1ISSN)1096-9888c

F) NEPUOANYCCKUEC U3 JaHU:

Joxnanel AkaiemMuu HayK
Kypnair aHaTuTHYECKON XUMUH
’KypHan HeopraHu4eckoi XuMuu
Kypnan ¢pusnueckoit XuMuu
3aBojickas Jaboparopus

N3Bectust BY3: Martepuainbl 351eKTPOHHON TEXHUKU
KBanrtoBas syekTpoHHKa
Kosutonaueli xypHai
Macc-cnekTpomeTpust

10. Meramsl

11. Mup usmepenuit

12. Heopranmdeckue MaTepHabl

13. OnTHKa U CIEKTPOCKOTHS

14. Ontrueckuii xxypHan

15. IlepciekTUBHBIE MaTEpHUAIIBI

16. TeopeTuueckre OCHOBBI XMMUUYECKOM TEXHOJIOTUU
17. Ycenexu xumuun

18. ®usnka u XuMHs CTEKIIa

19. ®oToHuka

20. Xumust 1 )KU3Hb

21. DHIUKJIIOE NS HH)KEHEPa-XUMHUKa

CoNOR~wWNE

14. MarepuaibHO-TEXHHYECKOe o0ecnedeHre TUCHUIITHHBI (MOIYJIA)
HoytOyk, Meaua-npoekTop, 3KpaH.

[IporpamMMHoOe obecrieueHue sl IEMOHCTPALlUH ClIaiA-TIpe3eHTalHil.

[IporpaMmMa coctaBieHa B COOTBETCTBUM C TpPEOOBAHMUSIMM CJEAYIOIIMX HOPMATHUBHBIX JIOKYMEHTOB:
1. depepanbHblii rocy1apcTBEHHBIH 00pa30BaTeIbHbBIN CTAHIAPT BHICIIEr0 00pa30BaHUs M0 HAPABICHUIO
noarotoBku 04.06.01. Xumuueckue Hayku (YpOBEHb MOATOTOBKH KaJpOB BBICHICH KBaTU(pUKALUN) - TPUKa3
MunoOpHayKu Poccun oT 30.07.2014 Ne 8609.

2. TMacmopr HayuyHoi cnenuanbHocTd 02.00.01 — Heopranmveckass XuMusi, pa3pabOTaHHBIN PKCIIEpTaMu
BAK Munobpuayku Poccun B pamkxax HomeHknatypsl croenuanbHOCTEH Hay4yHBIX paOOTHHKOB,
YTBEpKIEHHOH npukazoM MunobpHayku Poccun ot 25.02.2009 r. Ne 59.

ABTOD

C.H.c. IOMUBB, k.X.H. Korepesa T.B.
Penensent

3ag. JITIMIIBB, m.x.H. Cennukos I1.T.
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http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1097-4555
http://www.elsevier.com/wps/find/journaldescription.cws_home/504273/description
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1600-5724
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1096-9888c

Kaprsl koMnerennuii, B pOpMHUPOBAHUM KOTOPOH y4ACTBYeT AUCUMIIIMHA

IIK-4

[Tpunoxenue 1

HHaHpreMLIe pe3yJbTaThbl

Kpurepun oueHuBanus pe3yJbTaToB 00yUYeHUs

00yueHus
(Tmoxazarenu JOCTHIKCHUS 1 5 3 4 5
3aJIAHHOTO YPOBHSI OCBOEHHS
KOMITCTCHITHH )
3HATD: OrcyrctBue |®OparmeHTapHbIC Hemnonnsie 3Hanus 00 B nenom nonnsie, HO [TonHbIe 1 cucTeMHBIE
3HAHMHA [peICTaBIeHus 00 OCHOBHBIX TIPUEMAx coJiepiKalllie ONpeIeeHHbIE  |3HAHUSA 00 OCHOBHBIX
OCHOBHBIC IPHCMBL OCHOBHBIX ITPHEMAX XUMHYECKOTO PpOOEITBI 3HAHUS 00 OCHOBHBIX |IPUEMAaX XUMUYECKOTO
XAMHICCKOTO SKCIICPUMCHTA, XHMHYECKOTO SKCIIEPUMEHTA, METOIbI pHEMaX XMMHYECKOTO OKCIIEPUMEHTA, METObI
METOBI MOy ICHIA OKCIIEPUMEHTA, METOJBI | [IOJTyIEHUS SKCIIEPUMEHTA, METOJIBI TIOJTyYEHUSI
HCOPraHMHCCKUX MAaTCpHaJIoB HOJTyYEHUS HEOPraHUYECKUX TOJYYEHUS] HEOPTAHMYECKUX | HEOPTaHUYECKUX
1 UCCIICIOBAHMA MX CBOMCTB HEOPraHMIECKUX MaTepHaioB U MAaTepHAaJIOB U UCCIICIOBAHUS | MaTEPHAIIOB U
MaTEepUAJIOB U HCCJIEI0BAHMS UX CBOWCTB |HMX CBOMCTB HCCJIEIOBAHMS UX CBOWCTB
UCCIIEI0BAHNS MX CBONCTB
YMETh: OrcyrctBue |YacTuuHo B nenom ycnemnsle, HO He | B menom ycrnemsoe, HO Yenemnoe u
yMeHu c(hOPMHUPOBAHHbIE YMEHHMS | CHCTEMATHIECKOE YMEHHE | COJIEPIKAIIEE ONPENEIEHHBIE | CHCTEMATHYECKOE
OCYLICCTBIIATE NCCACAOBAHMIA 00 OCYIIECTBIEHUH 00 OCyIIECTBIEHUH npo0Gesbl yMeHue 00 MCIIOJIb30BaHNE HABBIKOB
HPOMECCOB MOy CHI UCCIIEJOBAHUM TIPOLIECCOB | HCCIIEN0OBAHMUM IPOIIECCOB | OCYIECTBIECHUI OCYIIECTBJICHHS
HECOPraHMICCKUX MaTCPpHAJIOB MOJTyYEHUSI TOJTyYEHUS] FCCIIEIOBAHMH TIPOIIECCOB VCCIIEIOBAHMH TTPOIIECCOB
HEOPraHUYECKUX HEOPraHUYECKHUX MOJIyYEHHs] HEOPTAHMIECKUX | TIOJTyUEHUs
MaTepUanoB MaTepHaoB MaTepUaoB HEOPraHUYECKHX
MaTepHaoB
BJIAJIETh: OrcyrcrBue |®parmeHTapHOE B nenom ycnemnoe, Ho He | B 1enom ycrnenHoe, HO YcenenrHoe n
HaBBIKOB NPYMEHEHHE HABBIKOB CHCTEMATHYECKOE coJiepyKalliee ONpEIEICHHbIE | CUCTEMATHYECKOE
Hagpixamu paspaboTku paspaboTku IPUMEHEHNE HABBIKOB npo6esbl IPUMEHEHNE NPUMEHEHHE HABBIKOB
(ynnamenTanbHBIX OCHOB (GyHIaMEHTAIBHBIX OCHOB |pa3paboTKu HaBBIKOB pa3paboTKu pa3paboTku
TCXHOIOTUHICCKUX TPOICCCOB TEXHOJIOTHYECKHX (yHIaMEHTAIBHBIX OCHOB | (hyH/IaMEHTAIBHBIX OCHOB (yHIaMEHTATBHBIX OCHOB
HOJIyHCHHS HCOPTaHMIECKNX MPOIIECCOB TOIYYCHUSI TEXHOJOTHYECKHX TEXHOJIOTHYECKHX TPOIIECCOB | TEXHOIOTHUECKUX

MaT€pHraIoB, OCYHICCTBICHUSA

HCOPraHNYCCKUX

IPOLIECCOB IOJTYYCHHS

MTOJIYUCHHU S HCOPTaHNMYCCKUX

MTPOIIECCOB MOTYUCHUS




HCCIIEA0BAHUH TIOJIyYCHUS U
M3yYEHUS UX CBOWCTB

MaTepuaos,
OCYULIECTBJIECHUS
HCCIIEA0BAHUH TIOJIyYECHUS
Y U3YYEHUS UX CBOWCTB

HEOPraHUYECKHUX
MaTepuasos,
OCYIIIECTBIICHUS
UCCIJIETOBaHUM MMOTY4YEeHUS
U U3y4eHUs UX CBOMCTB

MaTCprajIoB, OCYHICCTBIICHUSA
I/ICCJ'IC,Z[OBaHI/Iﬁ IMOJIYYCHUSA U
N3YUCHUA UX CBOMCTB

HEOPTraHUYECKHUX
MaTepuaioB,
OCYILIECTBICHUS
UCCJICIOBAHUM MOTYYECHUS
U U3y4eHUS UX CBONCTB
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