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1. OEJIb 1 3AJJAYHN JUCIHUTIJIMHBI

Hean ocBoeHuss (ucUMILVINHBI «PeaknimoHHasi CIOCOOHOCTH TBEPABIX TeJD):
. HOJITOTOBUTE KBATU(HUITUPOBAHHOTO CIICIMAJIKCTA, 00J1a1ar01IIETO CUCTEMON
YHHUBEPCATbHBIX, 00MIENPO(hecCHOHANBHBIX U MPO(ECCUOHATBHBIX KOMIETCHIIUN, CIOCOOHOTO U
TOTOBOTO K CAMOCTOSITEIIbHOW HAyYHO-UCCIIEI0BATEILCKON U MPEIO01aBaTeIbCKON IeATETFHOCTH B
COOTBETCTBHH CO CIEIUATBHOCTHI0 «PeakiinoHHAast ClIOCOOHOCTH TBEPABIX TEI».

3a;[atm OCBOEHHUS JUCHHUILIMHBI «PeaknmuoHHasA CIIOCOOHOCTD TBEPABIX TEJD>:

° pacmiipuTh W yriayouTsh o0OBbeM 0a30BbIX, (hyHIaMEHTAIBHBIX 3HAHHA W CHEIHATBHBIX
3HaHUH TO qUCHUILTHHE «PeakionHas cnocOOHOCTh TBEP/BIX TEI»;

. pacmupuTh 00bEM 3HAHUN TT0 CMEKHBIM JUCIUILTHHAM;

. chopMUpOBaTh y acIUpaHTa YMEHHUS B OCBOCHHHM HOBEHIIMX TEXHOJOTHUH M METOJIUK B

cdepe mpodeccHoHaTbHBIX MHTEPECOB IO CIEUUATbHOCTH «PeakimoHHas CroCOOHOCTh TBEPIBIX
TE;

. chopMHUpOBaTh y aclupaHTa JIOCTATOYHBIM O0BEM 3HAHUH O COBPEMEHHBIX CIOC00ax
OpraHu3allMi ¥ METOJaX MPOBEACHUS HAyYHBIX MCCIEIOBAHMM MO CHeUalbHOCTU «PeakinoHHas
CIIOCOOHOCTH TBEPBIX TEID.

2. MECTO JUCIMIVIMHBI B CTPYKTYPE OIIOII ACIITMPAHTYPbI

HuctunnmHa «PeakiMoHHass COCOOHOCTh TBEPIBIX TEM» BKIIOYECHA B JIUCIMIUIMHBI IO
BbIOOPY broka 1 mporpammel 1 u3ydaercst Ha 2 Toay oOydeHus B acmupaHType (4 cemectp).

JuctmmuinHa Oas3upyeTcss Ha 3HAHHMSIX, MMCIOIIUXCS Yy AacHPaHTOB TIOCIC MONyYCHHUS
BhICIIETO MpodeccuoHalbHOTO oOpa3oBaHus. JIns KayeCTBEHHOTO YCBOCHHS IUCIUTUIMHBI
aCTIMPAHT JOJDKEH 3HATh OCHOBHBIC 3aKOHBI XUMHH, YMETh ITOJIb30BAThCS HAYYIHOM JIUTEPATypOH 110
IHUCIUATUIMHE.

Huctunmaa «PeakimoHHass CIOCOOHOCTh TBEPABIX TeI» SBIAETCS 0a30BOM i OJoKa
«HayuHble wWccnenoBaHus», MOATOTOBKM M CHAYM KaHIMIATCKOTO JK3aMEHa MO CIEIHabHOMN
IUCIIATUINHE.

3. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCHUITIJINHBI

Juctunnuna «PeakinonHas ciocoOHOCTh TBEPABIX TEJ» HampaBieHa Ha (OPMUPOBAHUE Y
aCIMPAHTOB CIEAYIOIUX KOMIIETEHIINH:
yHHBepcaabHbIX KomnereHuuii (YK):

*  CHOCOOHOCTBIO K KPUTHUYECKOMY aHaJIM3y M OIICHKE COBPEMEHHBIX HAayUHBIX TOCTH)KEHU,
TeHEpUPOBAHUIO HOBBIX UAEH NMPHU pEelIeHUH UCCIeI0BATeIbCKUX U MPAKTUYECKUX 33/a4, B TOM
qrclie B MEXIUCIUIUTMHAPHBIX obnacTsax (YK-1);

o0menpogeccuoHaabHbix komnerenuni (OIIK):
. CIOCOOHOCTBIO CAMOCTOSITEIIBHO OCYIIECTBISATh HAYYHO-HCCIEI0BATENbCKYIO EATEIbHOCTD
B COOTBETCTBYIOLIEH MNpodeccHOHATbHON 00JaCTH € MHCIIOJIb30BAHUEM COBPEMEHHBIX METOJI0B
UCCIIeI0BaHMs U MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruit (OIIK-1);
npodeccuoHanbHbIX koMnereHuui (I1K):
. CIOCOOHOCTBIO M TOTOBHOCTBIO BBINOJIHATh CAMOCTOSITENIbHBIC Hay4YHbIE HCCIEOBAHUS B
npoeccuoHaIbHOM 00JIaCTH B COOTBETCTBMM C HAIPABIEHHOCTHIO MOATOTOBKH (MpoduiieM) c
UCTIOJIb30BaHUEM (pyHIaMEHTaIbHBIX U NPUKIaIHbIX qucuuiuind (ITK-1);
. CIIOCOOHOCTBIO M TOTOBHOCTHIO K MHHOBAIIMOHHOM JI€ATEIBHOCTH; MIOCTAHOBKE U PELICHUIO
NIEPCIIEKTUBHBIX HAYYHO-UCCIIEOBATENbCKUX W MPUKIAJAHBIX 33Jad B paMKax HaIlpaBJICHUs
(mpoduis) noarorosku (I1K-2);

B pe3yjabTaTe 0OCBOCHUA IUCIHUIIIMHBI «Peammom{aﬂ CIIOCOOHOCTH TBEPABIX TEJD»
ACIIUPAHT JOJIZKCH:



3HAMb:
. METObl KPUTUYECKOTO aHajlu3a U OICHKU COBPEMEHHBIX HAYYHBIX JTOCTHKEHUH, METOJIbI
TFeHEpPUPOBAHUS HOBBIX HJIEW NPHU PEIICHUU HCCIEIOBATEIbCKUX M MPaKTUYECKUX 3a7ad, B TOM
YUCJIE B MEXIUCIUIUTMHAPHBIX O00JIACTAX, METOJbI COBMECTHOW HAyYHO-HCCIIEI0BATEIhCKON
JIEATETLHOCTH.

. OCHOBHBIE€ METO/IbI HAYYHO-UCCIIEN0BATENBCKON IEATEIbHOCTH.
. MIPUHLUIIBI U KPUTEPUU ITIOCTAHOBKM HAYYHBIX 33]1a4.
. COBPEMEHHBIE MMOAXO0Jbl K PEUICHHIO MpoOJieM HEOpPraHW4ecKOW XUMHH; COBPEMEHHbIE
ACIIEKThI PA3BUTHs XUMHUYECKUX HAYK.

ymembp:
. AQHAJIM3UPOBATh  AJBTEPHATUBHBIC  BapUAHTBl  PELICHUS  UCCICAOBATEIBCKUX U
MPAKTUYECKUX 33Ja4 M OLICHWBATh MOTEHIHUAIbHBIC BBIUTPHIMIN/IPOUTPHIININ peaTn3alui dTUX
BAPUAHTOB.
. OTIpe/IeIIATh MEepPCIEKTUBHbIC HAIIPaBJICHUs HAY4YHBIX HCCIEJIOBAaHUN B MpEeAMETHOH cdepe

npoeCCUOHATIBLHON  JIeITETbHOCTH, COCTaB HCCIIEAOBATENILCKUX pPaldOoT, ONpeAeNsionue Hx
bakTopbl; pazpabaThiBaTh MPOrpaMMy HAy4YHOTO HCCIIEIOBAHMS; M3y4aTh HAYYHYIO JIUTEpaTypy,
OTEYECTBEHHBI U 3apyOEKHBI ONBIT MO TEMAaTUKE MCCIEOBaHUS; padoTaThb C HCTOUYHUKAMHU
MaTeHTHON MH(OpMaIuy; UCTIOIb30BaTh yKa3aTeln MexayHapoAHON MaTEeHTHOM KiaccH(UKAIIU
JUIS  OTpeNeNIeHUs] MHJEeKca pyOpUKH; TPOBOAUTH HH(POPMALMOHHO-NATEHTHBIH  MOUCK;
OCYUIECTBIIATh OubnMorpaduyeckue Mpolecchl IMOMCKa; (OpMYyIUPOBAaTh HAay4YHbIE THUIOTE3bI,
aKTyaJIbHOCTb U HAyYHYIO HOBHU3HY IUIAHUPYEMOT'O MCCIIEA0BAHUS

. HCIIOJIb30BaTh COBPEMEHHbIE WH(POPMAIMOHHbIE CUCTEMBI, BKJIIOYas HAyKOMETPHUYECKHE,
MH(POPMALIMOHHBIE, TATEHTHBIE U MHbIE 0a3bl JaHHBIX U 3HAHHI, B TOM YHCJIEe KOPIOPATUBHBIC MPH
BBITIOJTHEHUHM HAay4YHBIX HCCIIEIOBaHUM, BECTH CIIO)KHBIE Hay4yHbIE€ HCCIIEJJOBAaHUS B paMKax
pean3yeMbIX IPOEKTOB;

. OpTraHU30BHIBATh MPAKTUYECKOE HCIOJIB30BAHME PE3YJIhTATOB HAYYHBIX (HAY4YHO-
TEXHUYECKUX, SKCTIEPUMEHTAILHBIX ) pa3pab0TOK, B TOM YHCIIE MyOIUKAIIUN.
. MPUMEHATH COBPEMEHHBIE METOJBl M METOJHMKH WCCIICIOBAHUSA CTPYKTYPHl M CTPOCHHS
BEILIECTB MPU PEIICHUHU HOBBIX MHHOBAIIMOHHBIX 3a7a4.

e1aoemsp:
. CIIOCOOHOCTBIO MPOCKTHPOBATHh U OCYIIECTBIISATH KOMITJIEKCHBIE HCCIIEAOBAHNUS, B TOM YHUCIIE
MEXIUCITUTUTTHAPHBIC
. HaBbIKAMHU  IIeNIENONIaTaHus, IUIAHUPOBAHUWS, pealu3aliil  HEOOXOIWMBIX  BHUJIOB

NeATETLHOCTH, OIEHKH ¥  CaMOOIIEHKH  pe3yJbTaTOB  JICSITEIBHOCTH TI0  PEHICHUIO
npo(hecCHOHANBHBIX 3a7a4; TEXHOJOTHSMH IUIAHUPOBAaHUS MPO(EeCcCHOHATBLHON NeATEThbHOCTH B
cepe HaydHbIX UCCIIeIOBAaHUII.

® HaBbIKAMU COCTAaBJICHHUA IIJIaHA HAYYHOI'0O HCCIICAOBAHUA;, HABbIKAMU I/IH(I)OpMaI_[I/IOHHOF O
IMMOMCKAa; HaBbIKaMH HAallMCAHWA aHHOTAIlMW HAYYHOI'0 UCCIICAOBAHUA

® HaBBIKOM MPOBCACHUS HAYUHBIX XUMHUYCCKUX PICCJ'ICI[OBE[HHfI.

® COBpPEMECHHBIMU MECTOAAaMU U METOJUKAaMHU HUCCIICAO0OBAaHUA, HABBIKAMU CO3aHUA U ITIOJIb30-

BaHUs 0a3aMH JTaHHBIX.
4. OFBEM YYEBHOM JJUCHUILINHBI Y BUJIbl YYEBHOM PABOTHI

OO0mass TPyIOEeMKOCTh JUCHMILTUHBI cocTaBisier 4 3adetHbix eawnunbl (3E), 144
aKaJeMUYecKux yaca. Bpems mpoBenenus 4 cemectp 2 roja 00ydeHUsI.

Buja yueOHoii padboThI Bcero yacos
AyautopHble 3aHATHS (BCEro) 10
8 MOM Uucie:
Jlexuuu (JI) 2
[Tpaktrueckue 3anstus (I1) 8
CamocrositesibHasi padora (CP) 132




Bunx npomexxyrounoii arrecranmnu (ITA) 3auet
2

O01asi TPYA0€eMKOCTD:

4acoB 144

3aUYETHBIX CIHUHUIL] 4

5. PABJIEJIbI JUCHUIIJINHBI, C YKABAHUEM ®OPMUPYEMBbIX
KOMIIETEHIIUHU, KOJIMYECTBA AKAJEMHUYECKHUX YACOB, BU10OB YYEBHOU
PABOTBI U ®OPM KOHTPOJIA

Ne HaunmenoBanue pasjaeina dopmup Buasl 3andaTuii u ®opMbI KOHTPOJIA
n/n yemble TPYAOEMKOCTh B Yacax TeKyIIUN
KOMIIETE v IIPOMEXKYTO
HIHH J | I | CP | Bcero | 4HBINA
1. XHMHMS TBEPAOIO Tea Kak VK-1,
paszen XUMUYECKOU HayKH OIIK-1, 30 30 v Texymuii
[K-1,
[K-2
2. CrpykTypa KpUCTAIIIIOB U VK-1,
METOJIbI €€ UCCIIeOBAaHUS OIIK-1, ) 20 2 v Texymuii
[K-1,
[K-2
3. Toueunsie nedexTs B VK-1,
KpUCTAJUIaX, OCHOBHBIE BUJIbL. OIIK-1, ) 30 30 v Texymuii
IIK-1,
[K-2
4. Huddysus B TBEpABIX TENaX. VYK-1,
Onl_gfﬁ’ 2 30 32 v’ TeKymiuit
[K-2
5. Peakimonnas crrocoOHOCTH VK-1,
TBEPJABIX TEN OIIK-1, ) ) 2 26 v Texymuii
IIK-1,
[K-2
Hroro: 2 8 | 132 142
I[IpomexyTouyHast aTTeCTALMSA 2u. 3auer
Hroro yacos: 144 u.
Hroro 3E 4
6. COJAEPKAHUE JUCHUIIJIMHBI
Coaepixkanue pa3aejioB IMCHUILIHHBI
Ne | Haummeno
n/n BaHHe Coaep:xkanue pasaesa
pasaena
1. | Xumus Onucanne CUMMETPUM KPUCTANIMYECKUX CTPYKTYp. 3aKpbIThbIE OIEpaluu
TBEPOTO cummerpuu. Toueunble rTpynnbl cummeTpuu. CoueraHue —onepanuil
TeNa Kak cummeTpuu. TpaHCIALMOHHAsE CHMMETpHs, peleTKu bpass. DnemeHTapHas
paszen aueiika. Kpucramimyeckue cucTeMbl (CHHITOHUN).
XUMHYecKoM | OTKpbITHIE omepanuu cuMMmeTpuu. IIpocTpaHcTBEHHBIE TPYIIBI CUMMETPHUU.
HayKHU Kpucramnorpagudeckne kmaccel. IlpaBuibHbIE cHCTEeMBI TOYeK. YacTHBIE |
obmue mno3uuuu. CuMMeTpuss W KpaTHOCTh mnosuimu. WHbopmauus B




n/n

Haumeno
BaHHe
pasaena

Conep:xkanue pasaena

Mex1yHapoaHbIX Ta0IuIax.

BnusiHue xapakTepa XMMHUYECKOM CBA3M Ha CTPYKTYpY Kpuctaiia. OCHOBHBIE
cTpykTypHble TUNHI. [lomumopdusm u nonutunusM. IInoTHeimue u mioTHbIe
YIaKOBKU B MOHOAQTOMHBIX, MOJIEKYJISIPHBIX, OMHAPHBIX KpucTamiax. OnucaHue
CTPYKTYp B KOOPAMHALIMOHHBIX Noau3apax. CTpyKTypbl CUJIMKATOB.
[ToBepXHOCTh KPHUCTAIIIOB, paBHOBECHAs (hopMa KpHUCTA/LIOB. ["apMOHMUYECKHit
OCLWJIIISITOP U ero yactota kosebanuit. [Ipupona anrapmonusmMa Konebanuii.
HNHTencuBHOCTD Kojiebanuii. KonruecTBeHHBIN CIIEKTPabHbBIN aHAIN3. 3aKOH
Byrepa-JlamGepra-bepa. Metoxn 6a3ucHoil nunuu. BiusHue paznnyHbIX
(akTOpOB HA UHTEHCUBHOCTD U MOJIOKEHUE TI0JI0C MoriouieHus. MeTon
neiirepo3ameltieHns. YyBCTBUTENBHOCTD CIIEKTPOCKOIIUYECKUX METOAOB U
OLIMOKYU IPU CHEKTPAIbHBIX U3MEPEHHUSIX.

Crpykrypa
KPHCTAJIJIOB
U METO/bI €€
UCCIIEI0BaHU
S

JudpaKkImoHHbIE METOIBI MCCIEAOBAHUS CTPYKTYpPbI KprcTauioB. OCHOBHBIE
BapHaHThl AU(PPAKIUOHHBIX METOAOB. BUIIbI U3IIyUueHHUs, UCIIOIB3YEMOTO IS
TUQPAKIIMOHHOTO M3ydeHUs CTpyKTypbl. OOpaTHas pemieTka, WHICKCHI
Mumnepa. Ycnosust Jlays. YpaBuenne Bynbda-bparros.

CrpykTypHasi aMIUIMTyAa. Y CIOBHS moracaHusi. MeToj mopoiiika, OCHOBHbBIE
npuHLOUIBL.  DakTOphl,  ONPEAESAIONIMe  HWHTEHCHUBHOCTH  PE(IIEKCOB.
NuaunupoBaHue MOPOMIKOBBIX JAU(paKTOrpaMMH M pacdeT IapameTpoB
DIIEMEHTapHOM siueliku. BnusHue Ha IudpakIUMOHHYIO KapTUHY pa3Mepa
4acTHIl, 00pa30BaHUsl CBEPXCTPYKTYP, HAHOCTPYKTYP, MUKPOHAIPSKEHUH.
[Ipenckazanue KpUCTAINYECKUX CTPYKTYp. Hekpucramnnueckue TBepable
TeJa: HeCOpa3MEpHBIC CTPYKTYPhI, KBA3UKPUCTAILIBI, aMOpP(hHBIC TBEPBIE TENa.
Kuakue KpucTabl.

Toueunsie
ne(eKThl B
KpUCTAJUIAX,
OCHOBHEIE
BB

becniopsnok mo ®penkento u [llorTkn. PaBHOBECHAs KOHUEHTPALIMS TEMIIOBBIX
ToueyHbIX J1ehekToB. Toyeunsie nedeKThbl, 00yCIOBICHHBIE TPUCYTCTBHEM
MIPUMECHBIX aTOMOB. KBa3uxuMuueckue paBHOBECHS.

Toueunsle nedekTsl, 00yCIOBIEHHBIE HECTEXUOMETPHUEH KpHUCTalioB. Biusaue
BHEITHEH aTMOC(ephbl Ha KOHIICHTPAITUIO TOUYEHYHBIX Je(eKkTOB. OCHOBHBIC
BU/JIbl HECTEXUOMETPHUH B OKCUAAX METAIIJIOB.

DIEKTPOHHOE CTPOCHUE METAILIOB U AUAJIEKTPUKOB, COOCTBEHHBIX U
MIPUMECHBIX MOIYITPOBOJIHUKOB. CBSI3b AJIEKTPOHHBIX CBOMCTB OKHUCIIOB C UX
HECTEXUOMETPHE.

Huddysus B

TBEPABIX
TeJax.

OcHoBHble MexaHu3Mbl Aupdy3un. Auddysus B none MexaHMUECKUX
HanpspkeHui, 3¢ ekt ['opckoro. nddy3us u xumMudeckne peakiuu ¢
ydacTueM TBEpAbIX Tell. IoHHas npoBOAMMOCTh B KpHcTauiax. BiusHue
IIPUMECHBIX aTOMOB Ha MOHHYIO IpoBoaAuMOcTb. M30oTepma Koxa-Baruepa.
HonHas npoBOJUMOCTb CYyNIEpUOHHUKOB. [IpoTskeHHbIe 1eeKThl, OCHOBHBIE
BHJIbI. [{ncnokanuu, KOHTYp U BekTop broprepca. Kpaesbie 1 BUHTOBBIE
JIMCJIOKALIMU, OCHOBHBIE BUbI JBH)KCHUS.

Peakumonuas
CHOCOOHOCTD
TBEPJBIX TEI

Ponp upeanbHOM  CTpyKTyphl, JedektoB, auddy3un, MexaHHUYECKUX
HanpspkeHuil. OOpaTHash CBSI3b. YIPaBICHHE PEAKLUMOHHOW CHOCOOHOCTBIO
TBEP/IBIX BEIIECTB.

[IpocTpaHcTBEHHOE pa3BUTHE peaklMid B TBEPABbIX Tenax. PakTopbl, BIUAIOLINE
Ha HEro M CHocoObl ympaBieHHs. TOMOXMMHYECKHE U TOIMOTaKCUAJIbHbIE
peakuuu. MertoJ npeaniecTBeHHUKa. BiusiHue mpeasicTopuu TBEpaoro o0pasia
Ha €ro PeakLMOHHYI0 CIIOCOOHOCTb.

Pasmepubie  3ddextsi B xuMuu  TBepaoro Tena.  HaHokpuctamisl,
KJacCU(pUKanusi, OCOOCHHOCTH  CTPOEHHUS,  YCJIOBHS  (OpPMHUpPOBAHUS.
CBepXCTPYKTYpbI, MOAYJIHMpOBaHHbIE CTPYKTYphl. Ilapakpuctamibl. MeToabl




Ne | Haummeno
n/n BaHUe Conep:xkanue pasaena
pasaena
UCCJIEIOBAHMSI HAHOMAaTepHaIoB. MeToabsl CHHTE3a HAHOKPUCTAUIMYECKHX
IOPOILIKOB.
TepMoaHamuTUYECKHE METOJbI B XMMHUHU TBEPAOro Tena. TepMorpaBUMETpus,
TEPMOMEXAHUUECKUI aHau3, muddepeHnranbHas CKaHMUpYIOLIas
KAJIOPUMETpUs JUIsl PELICHMs 3aJad XMMHHM TBEPAOro Teja. DJIEKTPOXUMUS
TBEPJIOTO Tena.
MexaHoXUMHsL, 0COOCHHOCTH MEXaHOXMMHUYECKHUX MpeBpaleHui. Tpu
OCHOBHBIX HalpaBJI€HUS] MEXaHOXUMUU. THUIIBI MEXaHUYECKOTO BO3JIEHCTBUS,
THUIIBI MENbHUL. MeXaHU3Mbl MEXaHOXUMHUYECKUX peakuui. BiusHue naBnexus
Ha CTPYKTYpPBI TBEPABIX Tes. MeTaio- opraHn4eckue KapKacHble CTPYKTYpBI -
NPUHIUIBI U3aiiHa, TpuMeHeHus. [[puMeHenre XuMuM TBEpIOro TeJla B
(dhapMaiy ¥ MaTepuaJOBEICHUU.
7. MEPEYEHbB 3AHATHUN U ®OPMbI KOHTPOJISA
IlepeyeHb 3aHATHIH, TPYA0EMKOCTh U (JOPMBI KOHTPOJIsI
dopma
Ne Bun |Yacel TEKYILET
n/n HanmeHoBaHu| 3aHST . ou
Tewma 3aHaTHS (CaMOCTOSTEIHLHOM pabOTHI)
€ paszaeina us MIPOMEXK.
KOHTPOJI
s
Xumust IIpeamer xuMuu TBEPAOTO COCTOSIHUA. MecTo
1. | TBepmoro Tena 5 | XxuMuu TBEPAOTO COCTOSHUS CPEeU APYTUX
KaK pa3zen XUMUYECKUX AucuUIUIvH. [IpenapaTuBHas,
XUMUYECKON aHAIUTUYECKas U pU3nvecKasi XuMus TBEPIOTO
HayKu CP coctosHusl. OcOOEHHOCTH XMMHUYECKHX PeaKuil ¢ T

y4acTUEM COEJUHEHHH B TBEPAOM COCTOSTHUM.
3HaueHUE XUMUU TBEPAOTO COCTOSHUSA IS
npakTUKU. CBA3b XUMUU TBEPIOTO COCTOSHUS C
¢u3ukoii u buosoruei. CTpoeHHe KPUCTAILIOB.

Hpyrue (MOMUMO TPaHCIISIIINI) SJIEMEHThI

5 | cMMMETpHUM KPUCTAININYECKUX CTPYKTYP.
3aKpbIThIE U OTKPBITHIE ONEPALUN CUMMETPHUH.
TpeboBaHMsI COBMECTUMOCTH C TPAHCIISIIUOHHON
cummeTtpueil. CuMBOJIbHBIE U TpaduyecKkue

CP 0003HaYCHUS HIEMEHTOB CUMMETPUHU. MaTpuIlsl C3
npeoOpa3oBaHus KOOPAMHAT MO/ ACHCTBHEM
ornepanuii CUMMETpUH. TOYeUHbIE U
MIPOCTPAHCTBEHHBIE IPYIIIbI CHMMETPUH.
O0603HaueHUs TPy CUMMETPHH.

TpaHCIALMOHHAS CUMMETPHUS KaK

4 | XapakTEepUCTUUECKUN MPU3HAK KPUCTALTNYECKUX
CP cTpykTyp. I'pynma tpancisanui. Pemérka bpass. YO, T
I'pynna bpaas. Cunronus rpynnsl bpasa.
DnieMeHTapHas siuehka.

Cp CummopdHBIe 1 aCUMMOPQHBIEC TPYIIITHI. I'’1
6 | Kpucramiorpaduueckuii kiacc. CUHTOHUS
KPUCTAJUITMUECKOM CTPYKTYphIL. [lo3urmm




Baiikodda. [Tonarus ctpykTypHOro Kiacca u
3aroJHeHus1 OpOUT mo-3opkomy. CuMMETpHs
pemétku bpaBs U cUMMeETpHs CTPYKTYPBI: 0011Iee
u paznnuus. [IceBpocummerpus.
I'nnepcummerpus. CBepxcTpykrypa. 3MeHeHus
CUMMETPUU CTPYKTYp IpH AepopMarusix,
BbI3bIBAEMBIX BHEILIHUMU BO3JCHCTBUSMM, a TAKXKE
B pe3yJibTaTe (pa3zoBbIX MEPEXOI0B UIH
XUMHUYECKUX PEAKLIM.

CP

Omnpenenenune [1I'C no noracanusim. Meron
nopomuika. OnpezesieHue Yucia U UHJIEKCOB
pedeKkcoB Ha MOPOIITKOTPaMMe KyOHIECKIX
BCIICCTB.

T, C3

CP

dakTophl MOBTOPSIEMOCTH JIJISl TUPPAKIIMOHHBIX
OTpaXKCHUI Ha TIOPOIITKOBBIX PEHTTCHOTpaMMax
JUTSL KPUCTAIIJIOB PAa3JIMYHBIX CHHIOHUIA.
NuaunupoBaHue peHTTeHOTpaMM (IIpuUMep
KyOWYEeCKON CHHTOHUH).

Crpykrypa
KPHUCTAJJIOB U
METO/[IbI €€
UCCIIEI0BaHMS

CP

CuMMeTpHsi HEKpUCTAINTINYECKUX TBEPABIX TEI -
KBa3UKPHUCTAJUIOB U HECOPA3MEPHBIX CTPYKTYP.
CxojcTBa M pa3nuyMsi B CTPOCHUU KPUCTAILIOB,
KBa3UKPHUCTAJUIOB U HECOPA3MEPHBIX CTPYKTYD.
B03MOXHOCTB CyIIIeCTBOBAaHHUS JAJIIBHETO MOPsIKa
IpU OTCYTCTBUM TPAHCIALMOHHON CUMMETPHH.
[TonsiTusa neproja cMeleHus] Hecopa3MepPHbIX
cTpykTyp. Mcnonb3oBanue nocnenoBaTeIbHOCTH
®ub6oHayun, mo3auk [leHpoysa u npoueayp
"MpOEeMPOBAHUS U CEUEHUS 9 IEPHOIUIUECKOMN
CTPYKTYphI" Uil ONMCAHUS CTPYKTYP
KBa3UKpUCTALIOB. CTPYKTypa aMOp(HBIX TBEPABIX
ten. [oHsTust OMKHEro U 1ajabHero nopsjaka.
OyHKIMS paiuaIbHOTO paclpeesIeHHs..
ComnocraBnenue e€ ¢ ¢pynkueit [larrepcona.
[TocTpoeHne MHOrOrpaHHUKOB Boponoro.

AHaIOTHH MEXTy ONITUYECKON qudpakinen Ka
TG PAKIIMOHHBIX PemETKaX U qudpaKIueit
Pa3JIMYHBIX BUJIOB U3JTYYEHUHN Ka CTPYKTypax
TBEPABIX TeJ. BUIBI U3IIyYEHHUI, HCTIOJIb3YEMBIX
JUISL TUPPAKITUOHHOTO MCCIICIOBAHUS CTPYKTYP
TBEPABIX Te. Y CIIOBUSA KOHCTPYKTUBHOU
uHTephEpPEHITNN U3ITyICHHS], PACCESTHHOTO JIBYMS
aromamu. PaznnuHble BapuaHTbl CyMMUPOBaHUS
Pe3yIbTaTOB MHOTOYHCIICHHBIX "TTapHBIX
uHTepdepeHuii" B ciydasx: aMOp(HBIX TBEPIBIX
TEeJT KUJKOCTEH; MEPUOINIECKHUX
KPUCTAJUIMUECKUX CTPYKTYP, TBEPABIX PACTBOPOB,
KBa3UKPUCTAIUIOB, HECOPA3MEPHBIX CTPYKTYP.
Bnusnue pasmepa uccneayemMon 4acTUIbI Ha

TG PaKMOHHYI0 KapTUHY. BiusiHue (TemoBbIX)
ATOMHBIX CMEIICHU Ha TUPPAKIIHMOHHYIO
KapTUHY.

C3

CpP

OcCHOBHEBIE IIPUHIMIIBI OITMCAHHA




KPUCTAITMYECKUX CTPYKTYP — HOHHBIX
KPUCTAJIIIOB, METAJTTNYECKUX KPUCTAIIIOB,
KOBQJICHTHBIX KPHCTAIJIOB, MOJIEKYJISIPHBIX
KpUCTaJI0B. OCHOBHBIE CTPYKTYPHBIE TUIIBI.
ITnotHeimne ynakosku. OnpeneneHue
Kod(dpuIeHTa yrmakoBku, pa3MepoB MyCTOT.
Onucanue CTPyKTyp B KOOPJAMHALIMOHHBIX
nosimapax. CTpyKTyphl CUIIMKATOB.

YO, T

CP

Judpakius peHTTEHOBCKOTO M3ITyYeHHS
KpucTajuiamu. Y cioBus Jlays. YpaBHeHue
Bynega-bparra. ['eomerpust kpuctamimaeckoi
pelieTkd U 00paTHOro MPOCTpaHCTBa. BriBOI
KBJIPAaTHYHBIX (POPM IS TFOOOH CUHTOHHH.
CrpykTypHas aMmiuTyaa. BeiBog npaBui
[IOracaHusl ISl IEHTPUPOBAHHBIX SYEEK, JUIS
BHUHTOBBIX OCEH, JIJIs TNIOCKOCTEN CKOJIB3SIIETO
OTpaKECHHUS.

YO

CP

V3MeHeHHs CHMMETpHUU U TUPPAKIIMOHHBIX
KapTHH MMPHU (a30BBIX MEPEX0IaX Pa3THIHOTO
pona. OnpeseneHne peHTTEHOBCKOH TIIOTHOCTH.
DaKTOPHI, ONPEACTAIONTNEC HHTCHCUBHOCTD
pedaekcoB Ha TudpaKkTOrpaMme.

CP

Pacuér qudpakinoHHON KapTHUHBI JIJIs1 N3BECTHOU
cTpyKTypHl. [IoHATHE O METOIAaX pellIeHUs
o0paTHOM 3a7a4um: pacIu(ppOBKU CTPYKTYPHI 11O
nupakMoHHOM KapTuHe. Haxoxnenue u3
TU(GPAKITMOHHBIX JAHHBIX CHHTOHUH TPYIIITHI
BpaB> 1 CHHTOHMM KPUCTAIIIMYECKON CTPYKTYPBHI,
Jlay»-kiacca, rpynnel bpasa, mpocTpaHCTBEHHON
IPyIIbl CAMMETPHH, & TAK)KE KOOPAHHAT AaTOMOB.
MoHOKpHUCTaNIbHBIE U TOPOIIKOBBIE METObI
pacindpoBKU KPUCTATUIMYECKUX CTPYKTYD.
[TonsiTue 06 aHanu3e CTPYKTYp MaKpOMOJIEKYI U
OMOJIOTHUYECKUX MOJIEKYIL.

T, C3

Toueunsie
nedeKTs B
KpHUCTaJIAX,
OCHOBHEIC
BUJIBI.

Toueunsle nedextsl B kpuctauiax. CoOCTBEHHbIE
U npuMecHsble AedexTol. L{eHTphl okpacku.
O6o3nauenust Kpérepa. CBs3p HaIMUUS TOYCUHBIX
neeKToB ¢ HecTexuoMeTpueil. MeToabl
M3MEHEHUS! KOHIIEHTPAI[MH TOYEUHBIX J1€(PEKTOB B
KpHCTaJJIax.

CP

[onmpoBanue. BinsiHre Temneparypsl 1
OKpYKaKOILE Cpeibl HA paBHOBECHSI TOUECUHBIX
nedexToB B KpucTauiax. KBazuxummueckue
paBHOBecusl. [loBepxHOCTh KpucTaia. CtpoeHue
MTOBEPXHOCTH, TOBEPXHOCTHBIE COCTOSTHUS.
DKCNepUMEHTAIbHBIE METObI UCCIEAOBAHUS
noBepxHocTen. PU3nyecKue U XUMHYECKHE
CBOWCTBA TBEPIBIX TEJ, ONPEAEIAEMbIE UX
MMOBEPXHOCTHIO. BiustHue 00EMHBIX CBOMCTB Ha
IIPOLIECCHI HA TIOBEPXHOCTH U IIOBEPXHOCTHBIX
CBOICTB Ha MpoLecChl B 00BEME.

CP

Toueunsle nepexTsl B Kpuctamiax. OCHOBHBIE
BUIbl. becniopsigok no @penkento u HloTTkH.

T,P




CP

O6o3nauenust nedpexroB no Kperepy u Bumnky.
PaBHOBecHast KOHIIEHTpaUUs TEIIOBBIX TOYEYHBIX
Je(hEeKTOB.

CP

CoOcTBeHHBIE 1 IPUMECHBIE IePeKThI. L[eHTphI
okpacku. O6o3nauenus Kpérepa. CBs3p Hanu4us
TOUYECYHBIX Ie()EKTOB C HECTEXUOMETpHend. MeTo bl
W3MEHEHUS KOHIICHTPAI[UN TOYCUHBIX JIe(EKTOB B
kpuctauiax. JlonupoBanue. Biausnue
TEMIIEPATYPhI ¥ OKPYIKAIOIIEH cpepl Ha
PaBHOBECHSI TOUCYHBIX JIe(hDEKTOB B KPUCTAJLIIAX.
Kpazuxumuueckue paBaoBecus. Juddysus.
Jduddysus B 1o1e MEXaHUIECKUX HANIPSHKCHUN
(addexr I'opckoro).

13

CP

HoHHas NpoBOAUMOCTB, B TOM YHCJIE CyTIEpHOHHAs
poBOAMMOCTh. COOCTBEHHAs! U IPUMECHAS
POBOJUMOCTb. BimsiHue TeMmnepatypsl U
nonuposanus. M3orepma Koxa-Baruepa.
CrpyKTypHBIE HCKa)KE€HHsI BOIM3H TOUSUHBIX
nedexToB. DKCIepUMEHTAIBHOE HCCIIEI0BAaHNE
TOUYECYHBIX 1e()EeKTOB B TBEPBIX TEIAX
(anexTpoduszngeckne, CHeKTPOCKOIUYECKHE,
JU(ppaKLMOHHBIE METO/IbI). BinsiHue ToueyHbIX
JeeKTOB Ha PEaKIMU C YYaCTHEM TBEPIBIX TEJ.

VO, T

Huddysus B

TBEPIBIX
Tellax.

OcHoBHble MexaHu3Mbl Auddy3un. Juddysus B
10JIe MEXaHUYECKUX HaMpPsLKEHUH, 3P PexT
I'opckoro. Auddy3us u XuMuueckue peaxkiyu ¢
ydacTHeM TBepAbIX Tell. IoHHast MpOBOIMMOCTH B
KpHUcTaliax. BnusHue npuMecHbIX aTOMOB Ha
MOHHYIO ITPOBOJIUMOCTb.

CP

N3orepma Koxa-Barnepa. MonHas mpoBoguMMOCTh
CynepuoHHUKOB. [IpoTskeHHble 1edeKTsl,
OCHOBHBIE BUBL. JIMCIIOKALlMK, KOHTYD U BEKTOP
broprepca. KpaeBbie 1 BUHTOBBIE TUCIOKALINN,
OCHOBHBIE BUJIbI JBUKCHUSL.

C3

CP

Hubdy3us u  xumuueckue peaknuu. Poib
Tudy3un Mpu peakuusx TBEpHOe Teiao + rasz u
TBepaoe Teno + TBeproe Teno. Jlucimokanum B
KpHUCTAJLIAX.

A

CP

CrpykTypHas aMIuiutyia. BeiBoa npaBui
MOTACaHUs 1JIs1 HEHTPUPOBAHHBIX STUYECK, AJIS
BUHTOBBIX OCEH, IS INIOCKOCTEH CKOJIB3SIIETO
OTpPaXKEHHUSI.

YO, T

CP

[ToBepxHOCcTh KpucTaiia. CTpoeHHe MOBEPXHOCTH,
MMOBEPXHOCTHBIE COCTOSHUSA. DKCIIEPUMEHTATbHBIC
METO/Ibl HCCIIEIOBAHMS TTOBEPXHOCTEH.

CP

PuU3NYECKHE U XUMUYECKUE CBOMCTBA TBEPIBIX
TeJl, OIpeAeisieMble UX TOBEPXHOCTHIO. BiusHue
00BEMHBIX CBOMCTB Ha MPOIIECCHI HA TOBEPXHOCTH
Y TIOBEPXHOCTHBIX CBOMCTB Ha MPOIIECCHI B
00BéMeE.

Peakumonnas
CIIOCOOHOCTH

PeakimonHast cmocoOHOCTb TBEP/BIX TEI, POJIb
UJICATBHOM CTPYKTYPBHI, nedekToB, nuddysun,

KJI




TBEPABIX TEI 2 MeXaHHUYeCKUX HanpsikeHui. OOpaTHast CBA3b.
VYmpaBieHue peakiimoHHOW CITOCOOHOCTHIO
TBCPALIX TCII.

HamnpasnenHoe peryivpoBaHue CKOPOCTH PEAKIIHH
2 | B TBepoii (pase, HAIIPABJIICHHOE PETYIHPOBAHUE
TBep10ha3HBIX PEAKIUI B IPOCTPAHCTBE,
HaIpaBJICHHOE PEryJMPOBaHUE MEXaHU3Ma
peaKInii, MPOTEKAIOIINX B TBEPAOH (ase.
TepMmoarHaMu4eckasi TEOpUs TBEPA0Pa3HBIX
peaknuii. Metos cBOOOTHOM MOBEPXHOCTH.
ATOMHBIE MEXaHU3MBI

KJI

[IpocTpaHCTBEHHOE pa3BUTHE PEAKIINIl B TBEPBIX
4 | Tenax. @akTOpHI, BIUSIONIUE HA HETO U CTIOCOOBI
yIpaBleHUsl.

CP

TONMOXUMHYECKHE U TOMTOTAKCUAIIbHBIC PEAKIINH.

3 Meron npeauecTBeHHUKA. BinsiHre npeapicTopun
TBEpI0ro 00pa3iia Ha ero PeaKIMOHHYHO
CIIOCOOHOCTE.

CP YO

[IprunHBI TETEPOreHHOr0 MPOTEKAHUS
CP 3 XMMHYECKUX peakuui. Jlokanuzanus u I'a
aBTOJIOKAJIM3AIUs TBEpA0(a3HBIX PEaKITHil.

Peaknmonnas 30Ha. Peakuyu B CMECSAX MOPOIKOB.
CP 3 | TonsTHe 0 MPOGIIEMAaX UCCIIEAOBAHUS KHHETHKH YO
TE€TEPOTCHHBIX PEAKIIUN.

[TonsiTHe 00 SKCIIEpUMEHTANBHBIX M PACUETHBIX
CP 3 METOJIaX UCCIEOBAHMS AIEKTPOHHOTO CTPOEHUS P
TBEPABIX TEJL.

Pa3zmepHble 3¢ ¢eKTbl B XMMHUH TBEpAOrO Tea.
CP 3 | HaHokpucTawibl, KiacCHUKAIMs, OCOOCHHOCTH IT
CTpPOEHHS, YCIIOBHS ()OPMUPOBAHUSI.

CBepXCTPYKTYpBl, MOAYJIMPOBAaHHBIE CTPYKTYPBHI.

CP 3 [Tapakpucrasnisl. MeTtoabl HUCCICI0BAHUS il
HaHOMAaTEPHUAJIOB. MeTob1 CUHTE3a
HaHOKPHUCTAJUIMYECKHUX MOPOIITKOB.
Bunet 3ansrwit: JI — nexkmuu, C — cemunapsl, [I — mnpaktudeckue 3anstus, JI3 -

nabopatopHsle 3ausaTus1, CP — camocrositensHas pabora.

®opmel Tekymiero koutposst: YO - ycTHbIN onpoc (cobecenoBanue), T- TectupoBanue, P -
pedepar, I1 - mpoexkr, I - noknaa, KJI - koncnekt nekuuu, ['/] - rpynmoBas nuckyccusi.

®opMbI IPOMEKYTOUHOTO KOHTPOJIS: cobecenoBanue, C3 — cUTyallMOHHBIE 3a/1a4H.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Hcnons3yroTes cieayromue 00pa3oBaTelbHbIe TEXHOIOTHH:

. UH(pOPMAIMOHHO-KOMMYHHUKATUBHBIE TEXHOJOTUU — JOCTYH K JJIEKTPOHHBIM
6I/I6HI/IOTeKaM, K OCHOBHBIM OTCYCCTBCHHBIM H MCKIAYHAPOAHBIM Oasam JaHHBbIX,
UCTIONIb30BaHUE ay/IHO-, BUJIEO-CPENICTB, KOMIIBIOTEPHBIX MPE3CHTALINI;

. TEXHOJIOTHSI TPOEKTHOTO OOydYeHUs — TIPEANoyiaraeT OpUEHTAllMI0 Ha
TBOPUYECKYIO CaMOCTOSTEIbHYIO JINYHOCTh B IMPOIIECCE PEIICHHs MPOOJIEMBI C Mpe3eHTalueH
Kakoro-aubo marepuana. OOydaromuics UMEET BO3MOXHOCTb IPOSIBJICHUS KPEaTUBHOCTH,
CIIOCOOHOCTH TIOATOTOBKM M PEJaKTUPOBAHUS TEKCTOB C WUIIOCTPATHBHOW JEMOHCTpanueit
COJIEpIKaHHUS;




® TCXHOJIOTHUA KOHTCKCTHOT'O 06yquI/I${;
—TCXHOJIOI'ud Hp06HeMH01" (O) O6y‘leHI/IH — CO34aHuC HpO6HeMHBIX chyauHﬁ u

OpraHu3anusa aKTHBHOHN CaMOCTOSATEILHOMN ACATCIIbHOCTHU 110 UX PA3PCIHICHUIO,

. TEXHOJIOTHsI 00YUYEHUS B COTPYIHUYECTBE — MEKIMYHOCTHOE B3aUMOCHUCTBHE B
o0pa3oBaTeNbHON Cpe/ie, OCHOBAaHHOE Ha MPHHIHUIAX COTPYIHHUYECTBA BO BPEMEHHBIX
UTPOBBIX, MPOOJIEMHO-MIOUCKOBBIX KOMAaHAAX WM MalbIX TpyINax, C LENbI0 IMOTyYeHHS
Ka4eCTBEHHOTO 00pa30BaTEIHLHOTO MPOTYKTa;

. TEXHOJIOTHUs TECTOBOM NMPOBEPKH 3HAHUH.

9. METOANYECKUE YKA3ZAHUA JJIS1 OBYYAIOIIINUXCSA
1O OCBOEHMUIO JUCHUIITINHBI «PEAKIIMOHHAS CIIOCOBHOCTDb
TBEPJAbIX TEJI»

9.1. XapakTepucTuka 0c0O0CHHOCTel TEXHOJIOTHI 00yYeHnst
B YHUBepcurere
OcBoenne 00pa30BaTENbHBIX MPOrPaMM IPOBOAUTCS C NPUMEHEHHUEM 3JIEKTPOHHOIO
00y4eHus1, TUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOJOTUi. J{J1s 3TOro co3naHa U PyHKIMOHUPYET
AJIEKTPOHHAs HH(pOpMAMOHHO oOpaszoBaTtenbHas cpena (OMOC), Bkmodaromas B ceds
ANEKTpOHHBIE HH(pOopMamoHHble pecypcbl. DMOC obecreunBaeT OCBOCHHE OOYyYarOITUMUCS
00pa3oBaTeNbHBIX MIPOrPaMM B ITOJTHOM 00beMe HE3aBUCHUMO OT MECTa HaX0XKJICHHUs 00yYaIOIIUXCsl.

9.2. OcobOeHHOCTH PadOTHI 00YYAKOIIEr0Cs 10 OCBOCHUIO TUCHUIIMHBI
«PeakninmoHHasi CHOCOOHOCTH TBEPABIX TeJ»

OOyuatomuiecs Npu U3YYEHUU Y4eOHOW JTUCHMIUIMHBI HCIOJIb3YIOT 00pa3oBaTENbHbIN
KOHTCHT, a TaKKe METOJUYECKHE YKa3aHUs IO IMPOBEICHUIO OINPEACICHHBIX BHUIOB 3aHSTHH,
paspaboTtannbie Ipodeccopcko-mpenoaaBarenbckum coctaoMm (ITIC) kadenp.

VYcnenHoe ycBoeHHE Y4eOHOM MUCHHMIUTUHBI «PeakiuoHHas COCOOHOCTh TBEPIBIX TEID)
IpeJoiaraeT akTUBHOE, TBOPUYECKOE yyacTHe 0Oydarollerocs Ha BCEX dTarax ee OCBOCHUS IyTeM
TUIAHOMEPHOI paboTHI.

OOyuatomuiics JOHKEH AaKTUBHO Yy4YacTBOBaTh B BBHINOJHEHHMHM BHUJOB ayJUTOPHBIX
MPAKTHYECKUX pPAa0OT M BHEAYJAUTOPHBIX MPAKTHUECKUX pPalOT, OMpeAeNeHHBIX s JTaHHON
JuctumuHel. [IpoBoaMMble Ha MPAKTUYECKUX 3aHSITUAX AENOBBIX MIP, PA3IMYHBIX 3aJaHUM JAloT
BO3MOXXHOCTh HETIOCPEJCTBEHHO TMOHITh AaJTOPUTM MPHUMEHEHUS TEOPETUYECKHX 3HAHUH,
U3JIaraeMbIX B yUeOHUKaX.

CrnenmyeT UMeTh B BHIy, YTO BCE pa3zelibl U TEMbI TUCIUIUINHBI «PeakinoHHas criocOOHOCTh
TBEPABIX TeM» TMPEACTaBICHbl B JUAAKTHUECKU MPOPAOOTAaHHOW IOCIIEOBATEIbHOCTH, YTO
MpeIyCMAaTPUBAET JIOTMYECKYI0 CTPOMHOCTh Kypca W MNPOAYMAaHHYK) CHCTEMY YCBOGHUS
oOy4JarmuMucss y4eOHOro Marepuana, Mo3TOMY Helb3sl MPUCTYNaTh K U3YUYEHHIO MOCIETYIOIMINX
TeM (pa3aenoB), HE YCBOUB MPEAbIAYIINX.

9.3. MeToanueckue yKazaHus JJIs1 00y4AIOIIUXCS M0 OPraHU3ANUN CAMOCTOATEIbHOM
padoThI B mpouecce 0CBOCHHS AUCHUILIUHBI «PeakiMoOHHAs cCOCOOHOCTH TBEPABIX TeJ»

Ne BHJI PadOTHI KOHTPOJIb BbINOJTHEHUSI
padoThI

1. | v mOAroTOBKA K ayUTOPHBIM 3aHITHIM v' cobecemoBanune
(mpopaboTka yueOHOro MaTepuana no y4eOHoi v’ TeCcTHpOBaHHE
JMTEPATYPE); v’ pelnienne

CHUTYaIIMOHHBIX 3a/1a4

2. | ¥ paGora ¢ yueOHOM U HAyYHOH JIUTEPATYPOii v’ cobecenoBanue

3. |Y 03HaKOMJIEHHE C MAaTEpHATIAMU JJIEKTPOHHBIX v’ cobecenoBanme
PECYpcoB; v/ IpoBepKa peIIeHui




v/ pellleHKE 3a]aHuii, pa3MEICHHBIX Ha 3aJlaHUM, Pa3MELIEHHBIX
aeKTpoHHOH TiaTdopme Moodle Ha AJIEKTPOHHOMN
mwiargopme Moodle
4. v’ caMoCTosTeNIbHAS TPOPabOTKa OTAEIbHBIX TEM v’ cobecenoBanue
y4e0HOU JUCIHUILTUHBI B COOTBETCTBUH C v’ TeCcTUpOBaHKE
TEMAaTUYECKUM TUTAHOM BHEAYIUTOPHOU
CaMOCTOSITEITLHOU PabOThI
5. v/ IOJIrOTOBKA JIOKJIAJI0B Ha 33aHHbIE TEMBI v’ JoKIaj
6. v BBINIOJIHEHHE UHAMBUIYAIbHBIX JOMALIHUX v’ cobecemoBanune
3aiaHui(pedepaThl) v/ IpoBepKa 3aJ1aHui
8. v y4acTHe B HayYHO-IIPAKTHYECKUX v IpenocTaBiIeHue
KOH(EpEeHIIUAX, CeMHUHapax cepTHU(HUKATOB
YYIaCTHUKOB
9. v’ paboTa ¢ TecTaMH, BOIPOCAMH U 3aa4aMu ISt v TeCcTHpOBaHHUE
CaMOIIPOBEPKH v cobecetoBanmne
10. | ¥ mOAroTOBKA KO BCEM BHAM KOHTPOJIBHBIX v’ TecTUpOBaHUe
UCTIBITAaHUI v’ cobecenoBaHue

9.4. MeToanuyeckue yKazaHus JJisi 00y4AKOIIUXCS 110 MOAT0TOBKeE
K 3aHATHUSM M0 JUCcHUILIUHe «PeakunoHHasi coCOOHOCTH TBEPABIX Te/D»

3aHATHS TPAKTUYECKOTO THUIA MPEIHA3HAYCHBI ISl PACIIUPEHHUS W YIUIyOJeHHS 3HAHUN
oOydJalomuxcss Mo y4eOHOW JUCUUIUIMHE, (OPMHUPOBAHUS YMEHUH U  KOMIIETEHIUH,
MPEAYCMOTPEHHBIX CTaHAapToM. B ux Xoze oOydaronmumucs peaqu3yeTrcsi BepuurarmoHHas
GYHKIUS CTENEHH YCBOGHHUS y4eOHOro MmaTepuana, OHU MPHUOOPETaloT YMEHHUS BECTH HAYyYHYIO
nuckyccuto. Kpome Toro, 11esbio 3aHATHH SBIISETCS: TPOBEPKA YPOBHS OHUMAaHUS 00y4JatOIIUMUCS
BOIIPOCOB, PACCMOTPEHHBIX B YU€OHOU TUTEpaType, CTETEHN U Ka4yecTBa YCBOCHHS 00YYarOIIMHUCS
MpPOTrpaMMHOTO MaTepuayia;, (QopMHUpPOBAaHHWE U pPa3BUTHE YMEHUHN, HABBIKOB MPUMEHEHUS
TEOPETUYECKNX 3HAHWM B peajbHOW MPAKTUKE pELICHHs 3a1ad, aHaiu3a podecCUOHaIbHO-
MPUKIAIHBIX CHUTYallMi; BOCIIOJHEHHE MPOOEIIOB B MPOMJICHHONW TEOPETHYECKON YacTH Kypca U
OKa3aHHsI IOMOIIM B €r0 OCBOCHUHU.

OO0y4armuiics T0HKEH U3YyYnUTh OCHOBHYIO JINTEPATYpy MO TEME 3aHSTHS, H, KEIATeIbHO,
UCTOYHUKU M3 CIUCKA JIOTIOJHHUTEIBHOW JIUTEPaTyphbl, UCIOIb3yeMbIe NJISl pacIIupeHus oObema
3HaHUH 1O TeMe (pa3feiny), UHTEPHET-PECYPCHI.

10. YYEBHO-METO/INYECKOE U UTH®OPMAIIMOHHOE OBECIIEYUEHUE
KapTta obecnevyeHuns y4ebHO-MeTOAMYECKOW ANTEPATYPO

Ne | ABTOp, Ha3BaHUE, MECTO U3AAHUS, U31ATENIBLCTBO, o n3nanus | Koma-Bo Yucno
y4eOHOI 1 yueOHO-METOJMUECKON JTUTEPATYPHI JK3€M- | acCIHpaHTOB,
IUISIPOB | OJHOBPEMEH.
M3YyYarolux
JUCLUIUINHY

OcHOBHag JuTEpaTypa

1. | SpocnaBueB A.b. Xumus tBepaoro tena. M., U3a-Bo 1 1
Hayunsiii Mmup, 2009.

2. | Bopo6besa, T. H. Xumus tBeproro tena: Kinaccuueckuit 1 1
yHuBepcurerckuit yueonuk / T. H. BopoObea, A. Y. Kynaxk.
T. B. CeupugoBa. -Mn: BI'Y, 2011. - 332 c.

3. | Tperbsikos, lO. /. BBenenue B xuMuro TBep10ha3HbIX 1 1
MatepuainoB. Knaccuueckuii yauBepcurerckuii yueoHuk / FO.
. Tperpsaxos, B. U. ITytnsaes. -M.: Hayxka. 2006. —400 c

JlomonHuTeNbHAS TUTEpATYpa

1. | Knotbko A.B. Xumus tBepaoro tena. Y4yebHoe mocodue st | 1 | 1




«Axangemusy», 2006.

CTYZ. BBICHI. y4ue0. 3aBeaeHuid. M.: 3parensckuit IeHTp

2. | Bect, A. Xumus tBepaoro tena. Teopus U NPUIIOKEHUSL.: TIEP. 1 1
c auri. / A. Bect, —M.: Mup, 1988. Y. 1. =556 c., Y. 2. -338 c.
3. | bpayn, M. Peakuuu tBepapIx Ten: nep. ¢ auri. / M. bpayn, 1. 1 1

Honnmumop, A. T'anseit. —M.: Mup, 1983. — 360 c.

IlepedyeHb IJIEKTPOHHBIX CPEACTB 00y4YeHUS

VYuebuslit nopran BIMYVY;

Hayunas snexkrponHast Oubnmorexa http:/elibrary.ru/

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Kadenpa dapmaneBTrueckoil Xumuu 1 GpapmManeBTHYECKON TEXHOIOIUH, OCYILECTBIISIONIAs
MOJArOTOBKY acnupaHToB mo creuuanbHocTH 02.00.01 — HeopraHuueckas XHWMHUS, paclioaraeT

y‘-Ie6HI>IMI/I KOMHAaTaMu, KOMITBIOTCPHBIMU

KJj1acCaMu, JICKIITMOHHBIMU ayJuUTOpUsMH,

000pYZIOBaHHBIMH TPOSKIIMOHHOW amnmapaTypod IS JACMOHCTpPAllMU TIPe3CHTAIui, Habopamu
HATJISAHBIX TOCOOWH, KOMITBIOTEPHBIMH MPOTPAMMAMH ISl KOHTPOJIS 3HAHHI.

HaumeHoBaHHe clielHAJbHBIX IOMeEIeHUI
M NOMelIeHUH AJI51 cCaMOCTOATEIbHOM
padoThI

OCHaI].[eHHOCTL CeNUAJbHBIX IOMeIIeHni 1
noMeIlleHUui JI1 cCaMOCTOATEIbHOM paﬁoTbl

®I'OY BO BI'MY um. H.H. bBypaenko, r. Bopone:x, yi. Ctynenueckasi, 10

Kommeroreprsiit  kmacc  (komuara — 245):
kadenpa dapmaleBTHUECKOH XUMUU H
(hapmareBTUYECKOM TEXHOJIOTHH,
Boponexckass o0mact, T. Boponex, yi.
Crynenueckasi, 10 (Bup y4ueOHOU

NESTENbHOCTU: JEKIUHU U TEKYILIM KOHTPOJIb)

15 pabounx MecT ¢ KOMIbIOTEPAMH,
MOJKIIOUEHHBIMU K ceTd MHTepueT. Crou amns
mpernoaaBaTesnieii, CToNbl yueOHbIe, Jocka yueOHasl,
CTyJbs, MHPOpMaIMoHHbIe cTeH bl Habop
JIEMOHCTPAIIMOHHOTO 000pyI0BaHHS U y4eOHO-
HAISIOHBIX ITOCOOMH, 00eCIeYnBaOIINHA
TEMaTUYECKHE WILTIOCTPAIIH, COOTBETCTBYIOIIHE
pabouum nmporpamMmmam JUCHUTUIAH —
MYJIbTUMEIUINHBIA KOMIUIEKC (HOYTOYK, POEKTOP,
9KpaH); YCHUIUTENb 151 MUKpO(oHa, MUKPOQOH.

VYyeOubie naboparopun (komHaTta 231, 233,
234, 237): xadenpa QapmaleBTUYECKON
XUMHH M (apMalleBTUYECKON TEXHOJIOTHH;
Boponexckass o0macte, T. Boponex, yi.
Crynenueckas, 10 (Bux yueOHOU
NesTebHOCTU: IPAKTUUECKUE 3aHATHS)

1. Cuekrpodoromerp «Shimadzu UV-1800» -2
IT.

2. Cnekrpodotomerp CD-46 - 1 .

3. IlonsspumeTp - 1 wr.

4. Pedpakromerp UPD-454 B2M - 3 wr.

5. Becnl ananutuueckue BJIP-200 -2 mr.

6. Habop ms TCX - 2 mmIT.

7. Ileus MmydenbHas - 1 .

8. Tepmocrtat TC-80 - 1 .

9. Pu-metp 410 - 3 .

10. ®otosnexrpokomopumerp KOK-2 -1 .
11.Tectep pacTBOpUMOCTH -1 mr.

12. Tlpecc py4yHOH THAPABINYECKUI PIKE
CrushlR n7st mponsBoacTBa TabneTOK-1 1IT.

13. ABromaTthyecKuil  H3MEpUTENb  TOYKH

mwiasnenus SMP30 - 1 mr.
14. JlabGopaTOpHbli BUXpPEBOH TpaHYJSITOP



http://elibrary.ru/

cmecutens OBIT-020K01- 1 mrT.

15. Becwt Vibra HT 224RCE -1 .

16. Kommuiekc ans mpoBeneHus TBepAo(dha3HOIM
AKCTPaKLMH -1 MIT.

17. JlaGoparopubie anamuThueckue Bechbl ATL-
80d4 AKKVIJIADB - 2 mr.

18. Cnexrpodoromerp I13-5300BU- 1.

19. Cnexrpodorometp [13-5300Y D-1 .

20. DnexTpocyMiIbHbIN mKkag-1 mr

21. JlabopaTtopHas OaHs-1 mT

12. OLIEHOYHBIE CPEJCTBA JUISI KOHTPOJISI KAYECTBA ITOATOTOBKHA
(MOJTYJIST)

. Tekymuii KOHTPOJIb IIPAKTUYECKUX 3aHATUN MPOBOJMUTCA II0 MUTOraM OCBOCHHUS KaXKION
TeMbl U3 pazjesia y4yeOHO-TEMAaTHYEeCKOIro IUIaHa B BMJE YCTHOTO cOOecelOoBaHMs, TECTOBBIX
3aJaHuil, TPyNIOBBIX AMCKYyCCUHM, okianoB. OLEHOYHBbIE CpEACTBa U1 IPOBEACHUS 3auyeTa
npeacrapiieHsl B POC.

® HToroBnii KOHTPOJIb IIPOBOJAUTCA B BUJAC 3a4€Ta IO AUCIHUIIIIMHC B BUIC CO6CCCI[OB3HI/I$I.
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