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1. IlepeyeHb MIAaHMPYEMBIX Pe3yJbTATOB 00y4eHHS MO JUCHUIINHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH pe3yJIbTaTaAMHU OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

B pe3ynbrate ocBoeHUs 00pa30BaTeIbHOM MPOrPaMMBbI 00 yUYAIONTHIICS TOJDKEH OBIAICTh
CIIEAYIOIIMMU pe3yJbTaTaMi 00ydeHHUs [0 JUCLUILINHE:

PesynbTarel 00yueHus dopmupyemas KOMIETeHLU (¢ [Tpum
yKazaHHEeM KOJia) €4aHn
e
3HaHus | 3HAaTk: OIIK-1 CIIOCOOHOCTBIO
TEOPETUYECKUE OCHOBBI 0a30BBIX XHMHYECKUX | BOCHPUHMMATh,  pa3BuUBaTb U
JUCLUIUINH HCIIOJIb30BaTh TEOPETUYECKUE
OCHOBBI TPaJULUOHHBIX U HOBBIX
pa3zesnioB XUMHUHU TIpU  pElIeHUU
npodeccuoHaNbHBIX 3a1a4
3HaTh: OIIK-2 BmameHMEM  HaBBIKAMH
CTaHJapTHbIE METO/IbI MOJTyYEHUs, | XUMHUYECKOTO 3KCIIEPUMEHTAa,
WACHTU(QUKALUKA ¥ HUCCIECNOBAHUS CBOWCTB | CHHTETUYECKUMHU u
BEIIECTB U MAaTEPUAJIOB, NpaBuiia 00pabOTKU U | aHATUTHYECKUMHU METOAaMHU
oopmiteHus pe3ynbpTaToB padoThl, HOpMBI Th | moydeHust u WCCIIEIOBaHUS
XMMHYECKUX BEUIECTB U PeaKkIi
3HaTh: OCHOBHBIE UICTOYHUKU HAYyYHOUI OIIK-5 cnocoOHOCTBIO K TIOHCKY,
WH(GOPMAITUH 110 XUMHUHI 00paboTke, aHAIM3y  HAYJIHOU
uHpOpManun U (GHOPMYIHUPOBKE Ha
ux OCHOBE BBIBOZIOB u
MNPEeAJIOKEHUI
3HaTh. OCHOBHBIE XapakTepucTHKH M cBoiictBa | OIIK-6  BiageHmem  HOpMamu
KOMIIOHEHTOB XMMHYECKHX IPOU3BOJCTB; THUIIBI | TEXHUKH O€30IIaCHOCTH M yMEHHE
u CTETeHb BO3/ICHCTBUSA XAMHUYECKUX | Pean30BaTh UX B JIAOOPATOPHBIX H
MIPEINPUATHI Ha OKPY)KAIOIIYIO CPey; MpaBmila | TEXHOJIOTUYECKUX YCIOBHUAX
paboTel Ha  OOOpPyAOBaHMM M  TEXHUKHU
Oe3onacHocTU
3HaTE! o0opynoBaHHe u nporpammel, | [IK-2  BiageHueM — HaBBIKAMHU
NpeaHa3HaYeHHbIE JJIsl MIPOBEACHHUsS CHHTE3a W | MCIOJIb30BAHUS COBpPEMEHHOH
MCCIIIOBAHUS Pa3IMYHbIX (PU3UKO-XUMHUYECKUX | allapaTypbl  HpPU  NPOBEACHUHU
CBOMCTB BELECTB. HAay4YHbIX HCCIIEJOBAHUM
3HaTh. OCHOBHBIE MMOHATHSA U 3aKOHBI XUMHUH nK-3 BJIJICHUEM CUCTEMON
(GyHAaMEHTAJIbHBIX  XMMHYECKUX
MOHATUH W METOAOJOTMYECKUX
acmekTOB XHWMHUH, (QOopMaMH H
METOJJaMU Hay4YHOTI'O IMO3HAHUS
3HaTh. OCHOBHBIE 3aKOHBI XUMHH M cMeXHbIX | IIK-4 cmocoOHOCTBIO TPUMEHSTH
HayK OCHOBHBIE  €CTECTBEHHOHAYYHBIE
3aKOHBI pu o0CyXIeHnH
MOJIyYEHHBIX PE3YJIbTaTOB
VYMeHust | YMeTh: BBINOJIHATE CTaHJApTHBIE AEHCTBUS OIIK-1 CIIOCOOHOCTBIO
(xmaccudukanus BemecTs, COCTABICHUE CXEM BOCIIpUHUMATh,  pa3BUBaTh W
MPOIECCOB, CUCTEMATH3AIMS TAHHBIX U T.11.) C WCIIOJIb30BaTh TEOpPETHYECKHE

Y4€TOM OCHOBHBIX TIOHATHH 1 00IIUX
3aKOHOMEPHOCTEH, POPMYJIMPYEMbIX B paMKax
0a30BbIX XUMHUYECKHUX TUCIIUTUINH

YMeTh: perarh TUIOBEIC YIeOHbBIE 331a9U 110
OCHOBHBIM (0a30BBIM ) XHMUYECKUM

OCHOBBI TPAJIUIMOHHBIX M HOBBIX
pa3nenoB XUMHH IIpU  PEUICHUH
npohecCHOHaIBHBIX 33129




IHUCIHHAILUTHHAM

VYMetn:
MIPOBOIUTE IIPOCTHIC XUMUICCKHE OTIBITHI IT0
npeaiaracMbIM METOAUKAM

OIIK-2 - B1agieHueM HaBBIKAMA
XAMHYECKOTO IKCIIEPUMEHTA,
CUHTETHYECKUMHU U
aHAJIUTUYECKUMHU METOAaMU
MOJTyYEHUS ¥ UCCIIEIOBAHUS
XUMUYECKUX BEIIECTB U PEaKIIMi

VYMeTn:
TOJTB30BAThLCS TICIATHBIMHU M DJIEKTPOHHBIMH
HMCTOYHUKAMHU MH(POPMAIIHH 110 XUMHH

OIIK-5 - criocoOHOCTBIO K ITOUCKY,
00paboTke, aHaIM3y HAYIHOU
nH(popMauu u GOpMyIHPOBKE Ha
UX OCHOBE BBIBOJIOB U
MPEJIOKEHU N

YMeTh:

HCIIOJIb30BaTh TEXHUUYCCKHUE CPEICTBA
M3MEPEHUS OCHOBHBIX TTapaMETPOB
TEXHOJIOTHYECKOTO TIPoIiecca

OIIK-6 — BnaseHneM HOPMaMHU
TEXHUKH 0€30MaCHOCTH U YMEHHEM
pea30BaTh UX B JTAOOPATOPHBIX
TEXHOJIOTHYECKUX YCITOBHSX

YMers:

MPOBOJUTH 3KCIIEPUMEHT Ha HAYYHOM
000pyIOBaHUM, TPOBOAUTH OOPAOOTKY
PE3yIBTATOB M U3MEPEHUI € HCIIOIB30BAHUEM
CHEeUHAIN3UPOBAHHBIX KOMIBIOTEPHBIX

IIK-2 - BuageHueM HaBBIKAMU
HCIIOJIb30BaHUS COBpPEMEHHOU
anmapatypsl [pH  [IPOBEICHHUH
HayYHBIX UCCIIEOBAHUI

POrpamMM.

VYMeTh: IIK-3 - BiageHneM CHCTEMOI

[IpuMEHATh OCHOBHBIC 3aKOHBI XMMUHU (yHIAMEHTAIBHBIX ~ XUMHYECKUX
IMOHATHA ©  METOHOJOIHYECKHUX
aCTMeKTOB  XUMHH, (GOopMaMu H

METOJaMH1 HAYy4YHOTI'O IO3HAHUA

VYMeTh:

MPUMEHSATH OCHOBHBIC €CTECTBEHHOHAYYHBIC
3aKOHBI M 3aKOHOMEPHOCTH PA3BUTHS
XUMHUYECKOI HAyKH TIPU aHAIN3E TIOJTYYCHHBIX
pe3yJbTaToOB

K -4 - ctocoOHOCTBIO TPUMEHSTh
OCHOBHBIC  €CTECTBEHHOHAYYHBIC
3aKOHBI npu o0cCyK1eHnn
HOJTIyYSHHBIX PE3yJIbTaTOB

Bnanenun
s
(HaBBIKH
/ OTBIT
NesiTeIh
HOCTH)

Bnaners:
HaBBIKAMH PabOTHI C YUeOHOM JIUTEPATYPOI 11O
OCHOBHBIM XUMHWYCCKUM AUCHUIIIIMHAM

OIIK-1 - ctocoOHOCTBIO
BOCIIPUHUMATD, Pa3BUBATh 1
HCIOJIb30BaTh TEOPETHUUECKUE
OCHOBBI TPAJTUIIMOHHBIX ¥ HOBBIX
pa3aeiioB XUMUU MPHU PEIICHUU
npodecCHOHANBHBIX 3324

Bnaners.
0a30BBEIMHU HaBBIKAMH ITPOBEICHUS XUMHUIECKOTO
SKCIIEPUMEHTA B OOPMIICHHS €T0 Pe3yIbTaTOB

OIIK-2 - Bi1asieHHEeM HaBLIKAMU
XUMHUYECKOT0 SKCIIEPUMEHTA,
CHUHTETUYCCKUMU U
AHATUTUYECKUMH METOJaMU
MOJYyYEHHUS U UCCIIEA0BAHUSA
XUMUYECKUX BEIIECTB U PEaKLIMii

Bnanerts:
HABBIKAMH TTOUCKA ¥ MIEPBUYHOM 00pabOTKH
HAy4YHOU ¥ HayYHO-TEXHHUYECKOUN MHPOpMAITUU

OIIK-5 - crtocoOHOCTBIO K TIOUCKY,
00paboTKe, aHAJIN3y HAYYHOH
nHpOpMaLUHN U GOPMYIUPOBKE Ha
UX OCHOBE BBIBOJIOB H
MpeJIoKEHU N

Bnanets.

OIIK-6 — BnaseHneM HOpMaMHU




HaBBIKaMH pabOThI HA XUMHYECKOM
000pynOBaHUY, TPUHIIUIIAMH pacuéTa
TEXHOJIOTMYECKHUX PEKUMOB

TEXHHUKHU 0€30MTaCHOCTH U YMEHUEM
peam30oBaTh UX B IA0OPATOPHBIX U
TEXHOJIOTHUECKHUX YCIOBUSIX

Bmaners:

OCHOBaMU MPOOOTIOATOTOBKH IS TPOBEACHHUS
Pa3IMYHBIX PU3UKO-XUMHUYECKUX aHATH30B
Biramers: HavaTbHBIMU HaBBIKAMH PaOOTHI CO
CIEINATN3UPOBAHHBIM HAYIHBIM

IIK-2 - BiajgeHUEM HaABBIKAMU
HUCIOIb30BaHUSA COBpPEMEHHOMU
anmapatypel OpU  NPOBEACHUU

HaYYHBIX HUCCIEIOBaHUN

o0opyoBaHUEM

Bnanets: IIK-3 - BuageHneM CUCTEMOM

CUCTEeMOH (PyHJaMECHTAIbHBIX MOHITUN XUMUHU. (yHIAMEHTATBHBIX ~ XHUMHUYECKUX
MMOHATHH W  METOIOJOTHYECKUX
acIleKTOB  XWMHH, ¢dopMaMH |

METOJaMH1 HAYy4YHOTI'O IO3HAHUA

Bragets:
OCHOBHBIMH METO/IaMH aHaII3a U 00padOTKU
IMMOJTYYCHHBIX PC3YyJIbTAaTOB

K -4 - ctocoGHOCTHIO TPUMEHSTh
OCHOBHBIC  €CTECTBEHHOHAYYHBIC
3aKOHBI pu 00CyXIIeHIH
MOJTYYSHHBIX PE3yJIbTaTOB




2. lleab 1 MecTO TMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOii MporpaMMsbl

Huctummmaa «KpucTamioxuMus » OTHOCUTCS K 6a30BOM 4acTH.

JuciummHa u3ydaercs Ha 3 Kypce B 6 cemectpe.
enw u3ydeHUs: TUCIUTUIMHBL: U3y4eHHUE OCHOB KpUCTAIUIOTpaduu, CAMMETPUHU U CBOWCTB
KPUCTAJUTMYECKUX 00BEKTOB, aTOMHOT'O CTPOCHUS KPHUCTAJLIOB.
JIJist OCBOCHMSI TUCIIUTUTHHBI HEOOXOJUMBI KOMITETEHITUH, C(DOPMHUPOBAHHBIC B paMKaxX MU3y4eHUs
cienyomux aucuiumH: «O0mas xumusny», «Heoprannyeckas xumus», «Puszuka», «CTpoeHue
BeuiectBay @DyHIaMEHTAJIbHBIE TMOHATHS W MPEACTABIECHUs, BBEJACHHBIE B Kypce
«Kpucrannoxumusi», OyJayT HCIOJIb30BaThCS B Kypcax «Du3ndeckas XUMHUs», a TAKXKE B TEX
CIIEIKYpCaX, B KOTOPBIX HEOOXOJUMO YYHUTHIBATH CBEACHHUS O CTPOCHHHM KPHUCTAJUTMUECKHX

BC€IICCTB.

3. Copepxanue padoueii mporpaMMmsbl (00beM JIMCUHHMIJIMHBI, TUNBI U BHAbI y4eOHBIX

3aHATHH, Yy4yeOHO-MeToAMYecKoe  o0ecnmedeHHEe  CaMOCTOATEIbHOH  padoOThI
00y4YaroIuXxcst)
Coneprxanue paboueii mporpammesl npenctasieHo B [Ipunoxennn Ne 1.
4. DoHJ OLIECHOYHBIX CPEACTB N0 JMCIUIIUHE
4.1.1lepeyeHb  IUIAHMPYEMBIX  Ppe3yJbTATOB  O0yYeHMs 10  JAWCHUILINHE,

COOTHECEHHBIX € IUIAHUPYEMbIMH pe3yJbTaTaMH OCBOEHHSI 00pa3oBaTebLHOI
NMPOrpaMmblI

Koa n ¢popmyanpoBka KoMIeTeHIINH
OIIK-1 CiocoOHOCTBIO BOCTIpUHUMATh, pa3BUBATh U UCIOJIb30BAaTh TEOPETHUECKUE OCHOBBI
TPaJUIIMOHHBIX U HOBBIX Pa3ejioB XMMUHU MPH peIIeHUH MPo(hecCHOHABHBIX 3a/1a4

Ilnanupyemsble Kpurepun oueHnBanusi pe3yJjabTaToB 00y4eHHUs
e3yJIbTaThl 00yYeHH s
Yposenn pesy y
(mokazarenu
0CBOEHMSI
JIOCTYKCHHS 3aTaHHOTO HE 3a4TCHO 3a4TEHO
KOMIIEeTEeHIIMH
YPOBHSI OCBOCHHUS
KOMIETEHIINN)
[lepBoiii  STan | 3HaTh: 3arpyaHsaeTcs B Hmeer ueTKOE, IETOCTHOE

(YypoBEHB) TEOPETUUECKUE OCHOBBI oTpeCICHUH MIPEJICTABJICHUE O COJICPIKAHUH
0a30BBIX XUMHYECKUX 0a30BBIX ITIOHATHH U OCHOBHBIX XUMUYECKHX KYypPCOB
JUACIIUIUINH (hopMyITUpOBKE 1 00IIMX 3aKOHOMEPHOCTSIX
OCHOBHBIX 3aKOHOB XUMHUYECKUX MPOLIECCOB,
XUMUHA M3y4aeMbIX B paMKaX OCHOBHBIX
XUMHYECKUX JUCIUTLINH
Btopoit sram | YMmeTs: YMeeT nporHo3upoBarthb
(ypoBeHb) BBINIOJIHATh CTaHAApPTHBIE | He ymeer Pe3yJIbTaThl HECIOKHBIX
JNEUCTBUS KJIaCCU(PUIMPOBATH MHOCJIEIOBATEILHOCTEN

(knaccuukanys BEMIECTB,
COCTaBIICHHE CXEM
MPOLIECCOB,
CHCTEMATU3AIUs JAHHBIX
U T.II.) C y4ETOM
OCHOBHBIX MOHATHH U
00X 3aKOHOMEPHOCTEH,
(hopMyITUPYyEMBIX B
pamMKkax 0a30BBIX

BEIIIECTBA, COCTABIIATH
CTPYKTYpPHBIE U
MIPOCTPAHCTBEHHBIE
(hOpMyJITBI OCHOBHBIX
KJIACCOB
OpraHUYEeCKUX U
HEOPTaHUYCCKUX
COCITUHCHUH,
Ha3bIBATh BEIIECTBA B

XUMUYECKHUX PEaKLUUH ¢ y4ETOM
00IIMX 3aKOHOMEPHOCTEH
IponecCCOB, U3Yy4aCMbIX B
paMKax OCHOBHBIX XMMHUYECKUX
JUCHUIIIINH




XUMHUYCCKUX TUCHUILINH

COOTBETCTBUHU C
HOMEHKJIaTypOou
HIOITAK

YMeTs:

peliaTh TUIOBbIC yueOHbIC
3a/1a4¥ [0 OCHOBHBIM
(6a30BBIM) XUMHUYECKUM

He ymeer pemats
THUIIOBBIE 331a4H U3
0a30BBIX KYpPCOB
XMMUH, JOIyCKaeT

YwMeert peuiars 3a1aun
IIOBBIIIEHHOH CII0)KHOCTH U3
0a30BBIX KYPCOB XHMHU

JUCLUILUINHAM OT/IE/bHbIE OLIHOKU
Tperuit srtan | Biagers: He Bnageer Brageer HaBBIKaMu
(YypoBeHb) HaBBIKAMH PabOTHI € HaBBIKAMU ITOUCKA KPHTHYECKOTO aHaJIn3a

yueOHOI TUTepaTypoii 1o
OCHOBHBIM XMMHYECKUM
JUCIUIIIINHAM

yueOHO TUTepaTyphl,
B T.Y., C
HCTIOJIb30BaHUEM
3IIEKTPOHHBIX
pecypcoB

yueOHOI HHPOpMaIH 1O
OCHOBHBIM pPa3fielaM XHUMUH,
(OpMyITHPOBKH BEIBOJIOB U
y4acTusi B TUCKYCCHH IO
y4eOHBIM BOIIPOCAM




Koa u popmynupoBka KoMneTeHIIUA

OIIK-2 BianenreM HaBbIKAMH XMMHUYECKOTO YKCIIEPUMEHTA, CHHTCTUYECKIUMH 1
AHAJIUTUYCCKUMHU MECTOdaMU HOJIyLIeHI/ISI " UCCJICOOBAHUSA XUMHNUYCCKHUX BCIICCTB U peaKHI/If/’I

Ilnanupyembie Kpurepun oneHuBaHus pe3yJbTaToB 00y4YeHHsI
pe3yjabTaThl
Vposenn o0y4eHust
(mokazarenu
OCBOCHHSA
JOCTH)KEHUSA HE 3aUTEHO 3a4TEHO
KOMIIETEHLIM U
3aJIaHHOT0 YPOBHS
OCBOEHUS
KOMITETCHITHIN)
[TepBbrii  STam | 3HATE: 3arpyaHsieTcs B BIOOpE 3HaeT CTaHAApPTHBIE METObI
(ypoBeHb) CTaHJApTHbHIC METOABl | METOAA IONYyYEHHUS, MOJIyY€HUs], UACHTU()UKALUN U
HOJY4EHUs, UACHTH()UKALUHT U HCCIICI0BAHNUS CBOICTB
uAeHTH(PHUKALUY U WCCIIIOBaHMUS CBOMCTB Pa3NUYHBIX TPYII BEIIECTB U
HCCIICIOBaHNUS YKa3aHHOTO BELIECTBA, HE | MAaTEpUANIOB; NPaBUJIAa TEXHUKH
CBOICTB BEIIECTB H 3HaeT TpeOOBaHUH K Oe3omacHocTH TpU paboTe ¢
MaTepHasoB, MpaBuia | oOpMIICHUIO pe3yIbTaTOB | HUMH, OCHOBHBIC TPEOOBaHUS K
00paboTKH H skcrniepumenTa 1 HopM Th | odopmiieHHro pe3yIbTaTOB
odopmieHus 9KCHEPUMEHTA
pe3ynbTaToOB PaboTHI,
HOopMbL Th
Bropoit  stanm | YMmers: He ymeer npoBoauth ‘YMeeT BBIOJIHATH
(YpOBEHB) MPOBOAMTE IPOCTHIE MIPOCTOM aHaIHU3 U JEMOHCTPATUBHBIE OMBITHI 110
XUMHUYECKUE OTBITHI OJTHOCTATUIHBIA CUHTE3 XMMUH; OTHO- 1
IO NPEeIIaracMbIM 10 TOTOBOM METOJMKE 0€3 | JBYXCTaJAWHHBIA CUHTE3 110
METOANKAM ogopmMIIeHHUs TPOTOKOJIA npeayiaraéMoil METOJMKE C
OTIBITOB BBIX0/IOM II€JIEBOTO MPOIAYKTa
COTJIaCHO 3asIBJICHHOMY B
METOAMKE; TPOBOANTH
KOMILJICKCHBIM aHAN3 U
HCCIIEA0BAHUE CBOWCTB
MOJIyYEeHHBIX BELIECTB U
MaTepHajoB. YMeeT
0QOPMIIAITH pe3yNbTATHI
9KCTIEPUMEHTA B COOTBETCTBUU
C 3asIBJICHHBIMH TPEOOBaHUIMHU
Tperuit  otan | Bnagers 6a3oBbiMu He BnaneeT HaBBIKaMHU Brnaneer HaBbIKaMH CHHTE3A,
(YpOBEHB) HaBBIKAMH CUHTE3a, HICHTUQUKAINN | HICHTU(DHUKAINN U U3yYSHUS
MPOBEICHUS Y M3Y4EHUsI CBOMCTB CBOWCTB BEILIECTB U
XUMHAYECKOTO OTJENBHBIX BEIIECTB MaTepHajoB, IPaBUILHOTO

9KCIIEpUMEHTA U
odopmIIeHUs €ro
pe3yIIbTATOB

MPOTOKOJIMPOBAHUS OTILITOB

Koa u ¢popmynnpoBka KoMneTeHIUH KOMIIeTeHMH
OIIK-5 CiocoO6HOCTBIO K TOUCKY, 00paboTKe, aHATN3y HaAYyYHOH MH(POpMAIUU U
(GopMynHpOBKE HAa X OCHOBE BBIBOJIOB U MPEITI0KEHUN

YpoBeHb
OCBOEHUS
KOMIIeTeHIIUH

Ilnanupyembie
pe3yJabTaThl
00yueHust
(mokazarenu
JTOCTHKEHUS

Kpurepun oneHuBaHus pe3y1bTAaTOB 00y4eHUs!

HEC 3a4TCHO

3a4TCHO




33JJAaHHOTO YPOBHS
OCBOEHUA
KOMITCTCHIIH )

IIepBblit  3Tan

3HaTh:

3HAET TOJIBKO 00

3HaeT 0 JIOIOTHHUTEILHBIX

(YpoBeHb) OCHOBHbBIE UCTOUHUKH | OCHOBHBIX MCTOYHUKAX MMOTYYCHUS
HAY4YHOH MH(OpMAIMK | UCTOYHHUKAX uHpopMauu
0 XUMUH nH(pOpMAaLIUU CETH
WHTEPHET
Bropoit artam | YMers: YMeer monb30Batbes | YMEET CUCTEMATU3UPOBATh U
(YpoBeHB) MOJIb30BATHCS TOJILKO 000011aTh TaHHEIE,
MEYaTHBIMU U CTaHJIaPTHBIMU MOJIyYEHHBIE U3 Pa3IUYHbIX
AJIEKTPOHHBIMU MTOMCKOBBIMU HUCTOYHUKOB
MCTOYHUKAMU MporpaMMaMu
uHpOpMaLUU IO HUHTEpHETa
XUMHH
Tperuii srtan | Bnagers: Bnaneer Tosibko Bnaneer cucremarnueckumu
(YpoBeHb) HABbIKAMU TOUCKA U HaBbIKaMU HABbIKaMU MOUCKA U
MEepBUYHON 00pabOTKM | cOocTaBieHUs 3ampoca | 00pabOTKU HAYyYHOM
HAy4YHOW U HAy4YHO- uH(popManuu
TEXHUYECKOU
nHpopmanuu

Koxa u ¢popmynuposka koMneTeHIIUH
OIIK-6 BranenneM HOpMaMu TEXHUKH 0€30MMaCHOCTH U YMEHUEM PEaIn30BaTh MX B
71a00paTOPHBIX U TEXHOJIOTHYECKUX YCIOBUAX

IInanupyemsbie Kputepun oneHuBaHus pe3y1bTaTOB 00y4eHUs!
Vposenn pe3yabTaThl 00y4eHHus
0CBOCHHSI (mokazarenu
JOCTUKEHUS 33JJaHHOTO HE 3a4TEHO 3a4TEHO
KOMIIeTeHIIUH
YPOBHS OCBOEHUS
KOMIETEHIIN)
[lepBsiii dTan | 3HATh: 3aTpyaHseTcs B 3HAaHUU 3HaeT HPUHIHIIBI
(YpoBeHb) OCHOBHBIE OCHOBHBIX XapaKTEPUCTUK | ONpeAeTICHUS
XapaKTEePUCTUKH U U CBOMCTB KOMIIOHEHTOB | DKOJIOTMUECKOHN
CBOICTBa KOMIIOHEHTOB | XUMHUYECKUX 0€30MacHOCTH
XUMHUYECKHX IIPOU3BOJICTB; TUIIOB U IIPOU3BOJCTB, METOJIBI
MIPOU3BOJICTB; TUIIBI U CTETIeHU BO3JIEHCTBUS MpeI0TBpALLEHUS
CTENEHb BO3IEHCTBUS XUMHYECKHX BO3MOYKHBIX aBapuii
XUMHAYECKHX MPEINpPUATHIA Ha
OpeNpUATHIA Ha OKPY’KAIOILYIO CPELNY;
OKPYKAIOIIYIO CPELy; npaBuiia paboThl Ha
npaBuia paboThl Ha 000pYyJI0BaHUH U TEXHUKHU
000py/TI0BaHUU U 0€30macHOCTH
TEXHUKU 0€30MaCHOCTH
Bropoit 3tanm | Ymers: He Bnonne ymeer YmMeer onpenensrtsb
(YypoBeHb) HCII0JIb30BaTh HCII0JIb30BATh PHUCKH U IPEIBUIETH

TEXHUYCCKHUE CPCIACTBA
HN3MCPCHUA OCHOBHBIX

MIPOCTENIINE TEXHUIECKUE
CpencTBa I U3MEPEHUS

MIOCJICACTBUA aBapuHu,
BO3HHKAOIIMEC B

napamMeTpoB psizia mapamMeTpoB pe3yabTare OTKasa
TEXHOJIOTUYECKOTO TEXHOJIOTUIECKOTO paboThI anmapaTypbl
nporiecca mporiecca, HO JIOIYCKaeT
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OILINOKH

Tperuit
(ypoBeHB)

JTaIl

Bnaners:

HaBbIKaMU padOThI HA
XUMHUYECKOM
000py1I0BaHUH,
IIPUHIMIIAMU pacyéra
TEXHOJOTHYECKHX
PEKUMOB

Bnaneer npocreimmmu
HaBbIKaMU pabOTHI Ha
XUMHYECKOM
00opyI0BaHUH,
IIPUHLUIIAMH pacyéra
TEXHOJOTHYECKHUX
PEXKUMOB, HO JIOITYCKAET
OIIMOKHU

Bnaneer meTogamu
pacuera puckoB
XUMHYECKHUX
MIPOU3BOJICTB,
MPUHIIMIIAMHA
JHAarHOCTUKH XUMHKO-
TEXHOJOTMYECKOM
CHCTEMBI

Ko n popmymmpoBka KoMIeTeHIHA
IIK- 2 BiraneHnreM HaBbIKaMU MCII0JIb30BaHMs COBPEMEHHOM annapaTypbl IpU IPOBEACHUN
Hay4HBIX MCCIICIOBAHUN

I[Lianupyembie Kpurtepuu onieHuBaHus pe3yJibTaTOB 00yYeHHUsI
pe3yJabTaThl
Vposen o0y4eHuUs
0CBOCHHS] (mokasarenu
N — TOCTHKEHUS HE 3a4YTEHO 3a4TEHO
3aJJaHHOTO YPOBHSI
OCBOCHUS
KOMITCTCHIIHH )
IepBerii sTan | 3HaTh: 000OpyHOBaHHE | 3aTpPYAHSETCS B CamocToATeNbHO
(ypoBeHb) U NIPOrPaMMBl, OIIpeJIeIEHUH U HOJKIF0YaeT KOMIOHEHTHI
npeIHa3HauYeHHbIE U1 | Ha3HAYCHUN npubopos. Mimeet
IPOBE/ICHUS CUHTE3a U | KOMIIOHEHTOB IpUOOpa | MpeACTaBICHUs O
UCCIICIOBAaHHE U TIPOTPAMM. HOpPMAJILHOM U
pa3InYHbIX (PU3UKO- KPUTUYECKOM peKUMaX UX
XUMHYECKHX CBOWCTB (yHKIIMOHUPOBAHUSI.
BEIIIECTB. Crniocoben
JMarHOCTHPOBATH
MPOCTHIC OIINOKU
pruOOpPOB U MpOrpamMm
yTIpaBJICHUS
Bropoit artam | YMeTs: npoBOIUTH 3arpynHsercs B CamMocTosATeIbHO
(ypoBeHb) HKCIIEPUMEHT Ha MIPOBEICHUU OCYILIECTBIISIET BCE ATAIIBI
HaYYHOM HKCIIEPUMEHTa Ha HKCIEPUMEHT Ha HAYIHOM
00opy0BaHUH, HayYHOM 000pYZOBaHUM | 000PYAOBAaHUH, TIPOBOJUT
MIPOBOAMUTH 00PAaOOTKY | UCIIOJIL30BAHUU 00paboTKy pe3yJbTaTOB U
pe3ysIbTaToB U CMELUANIN3UPOBAHHBIX | U3MEPEHUH C
U3MEpEHUil ¢ porpamMm WCTIOJIH30BAaHUEM
UCTIOJIb30BaHUEM CHEeLUATU3UPOBAHHBIX
CTeTIHATH3UPOBAHHBIX KOMITHIOTEPHBIX
KOMITbIOTEPHBIX IPOrpamm.
IPOTPaMM.
Tperuit srtan | Brnagers: ocHoBamu 3arpynHseTcs B CamocToATeNnbHO
(ypoBeHb) MpoOOMOATOTOBKY JUTsl | TIOJTOTOBKE TIPOO 1 CIOCOOEH OCYIIECTBUTH

IIPOBEACHUS
pa3INYHbIX (PU3HKO-
XUMHUYECKHX aHAJIN30B

00BEKTOB 1A
MOCJIE TYFOIIETO
HUCCIIENOBAHUS.

MOJIHBIN ITUKII
MPoOOMTOATOTOBKH

Brnagers: Ha4anbHBIMU
HaBBIKAMU pabOTHI CO
CIIeUATN3HPOBAHHBIM

3aTpyHseTCs B
MOpAAKEC BKIIFOUCHUSA U

BBIKJIFOUCHHSI IPUOOpa,

CniocoOeH K TPOBEICHHUIO
MIOJTHOTO IMKJIAa paboT Ha
CHCIMATN3HPOBAHHOM
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HAaYYHBIM
o0opynoBaHueM

CHSTHH IMOKa3aHUI
U3MEPEHUN

Hay4YHOM 00OpYIOBaHUH
[IpU IPOBEICHUN
IKCTICPUMEHTOB
HEBBICOKOI CIIOKHOCTH

Ko n popmympoBka KoMneTreHIHU
IIK-3 Brnanenuem cucremoit pyHIaMEHTATIBbHBIX XUMHUYECKUX TTOHATHI U METOI0JIOTMYECKUX
ACTIEKTOB XUMUH, GOpMaMH ¥ METOIaMU HAyYHOTO MMO3HAHUS

Ilnanupyemble Kpurepun oueHnBanus pe3yJibTaToB
YpoBeHb pe3yJbTaThl 00yUeHUs o0yueHust
0CBOEHMS (TmoxazaTenu JOCTHUKESHUS
KOMIIeTEeHIIUH 3aJJaHHOTO YPOBHS HE 3a4TEHO 3a4TEHO
OCBOCHHSI KOMITETECHIIN )
[lepBblii  3Tan | 3HaTh: OCHOBHBIC IOHATHUS | 3HAHUS HOCST CdopmupoBanHoe u
(ypoBeHb) Y 3aKOHBI XUMUU (dbparMeHTapHBII CHUCTEMAaTHU3UPOBAHHOE
XapaxkTep IPEICTABICHUE O
XMMHYECKON HAYKeE
Bropoit  3Tan | YMeTh: IpUMEHSTH Yactuuno CdopmupoBaHHOE yMEHHE
(ypoBeHb) OCHOBHBI€ 3aKOHBI XUMUU | OCBOCHHOE YMEHHE | pelliaTh CTaHIapTHHIC
peuiaTth 3a/1a4d Ha TPUMEHEHUE
CTaHJIapTHbIE (dyHIIaMEHTAIBHBIX
3a/1a4u Ha XUMUYECKUX OHATUHN U
MIPUMEHEHHE 3aKOHOB
(yHIIaMeHTaIbHBIX
XUMHUYECKUX
MOHSATUN U 3aKOHOB
Tpernii  stan | Bnagets: cucremon ®parmeHTapHoe YcenemHoe 1 CUCTEMHOE
(YpoBeHb) byHIaMeHTaIbHBIX BJIaJICHUE BJIQJICHUE CUCTEMOM
MOHATUN XUMUH. CUCTEMOM (hyHI1aMeHTaJIbHbIX
(yHIaMEHTABHBIX | XUMUYECKUX MOHATHIHA
XUMHUYECKUX
TIOHSITUHI

Koa u popmynupoBka KoMneTeHIun
ITK-4 ciocoOHOCTBIO MPUMEHATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI MPU 00CYKICHUU
MIOJIYYEHHBIX PE3YJIbTATOB

YpoBeHb Kpurepun onienrBanus pe3ynbTaToB 00yYeHUS
P [Tnanupyemble pe3ynbTaThl PUTCPHH Ol pesy. Al
OCBOCHHS
o0ydeHus HE 3a4TE€HO 3a4TE€HO
KOMITETEHITUH
[TepBsiit 3HaTh: OCHOBHBIE 3aKOHBI Nwmeet npeacrasnenue | [lonHble u cucTeMHBIE
aTarl XUMHHU U CMCKHBIX HaYK 00 OCHOBHBIX 3HAHUA O
(YpoBeHb) XUMHYECKHUX 3aKOHAX | €CTECTBEHHOHAYYHBIX
3aKOHAX W
3aKOHOMEPHOCTSIX

Pa3BUTHS XUMUYECKOUN
HayKu
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Bropoii stan

YMeTh: NpUMEHSATH

YacTHYHO OCBOEHHOE

CdopmupoBanHoe

(ypoBeHb) OCHOBHBIE yMEHUE TPUMEHSTh YMEHHUE peliaTh
€CTeCTBEHHOHAYYHbIE €CTECTBEHHOHAy4YHbIe | TUIIMYHBIC 33/1a4H,
3aKOHBI M 3aKOHOMEPHOCTH | 3aKOHBI CBSI3aHHBIE C
pa3BUTHSA XUMHUECKOMN MIPUMEHEHUEM
HayKH [IpU aHAJIu3e €CTECTBEHHOHAYYHBIX
MOJIyYEHHBIX PE3yIbTaTOB 3aKOHOB U
3aKOHOMEPHOCTEN
pa3BUTUSA XUMHUYECKON
HayKH [IpU aHaJIu3e
MOJIY4YEHHBIX
pE3yJIBTaTOB
Tperuii stan | Binagers: 0CHOBHBIMU ®parmeHTapHoe YcnemHoe ¥ CUCTEMHOE

(YpoBeHb)

METOJIJaMU aHaIN3a U
00paboTKH MOTYyYECHHBIX
pe3ynbTaToB

BIIQJICHUE HABBIKAMU
aHaju3a 1 00pabOTKH
pe3yabTaToB

BJI1aACHHUC HaBbIKaMU
IIPUMEHEHHS OCHOBHBIX
CCTCCTBCHHOHAYYHBIC
3aKOHBI U
3aKOHOMEPHOCTEN
pa3BUTHS XUMHYECKON
HayKU IIpU aHAJIN3e
IIOJIy4YE€HHBIX
pE3yJIbTAaTOB

13




4.2. TunoBble KOHTPOJIbHBbIE 3aJaHUsl WM HHbIE MATepHAJIbl, HeOOXOAMMBIE JIsl
OlLlEHKM 3HAHUII, yMeHHil, HABBLIKOB M ONbITA JAeATeJbHOCTH, XapaKTePU3yOIMNX
ranbl (opMHPOBAHHS KOMIIETEHUMH B MpouLecce OCBOECHHSI 00pa3oBaTeIbHOM

nporpammbl.  MeToanueckue  Marepuasbl, ONpeAeIsOIIe  MPOUEAYPbI
OLCHMBAHUS 3HAHMH, YMeHHMH, HaBBIKOB M ONbITA JIeATEJIbLHOCTH,
XapaKTepu3yIIHuX 3Tanbl ((OPMHUPOBAHUSA KOMIIETEHIUI
Pesynprarer 00yueHuns dopmupyemast KOMIIETEHIINSA (C OneHovyHbIE
yKa3aHHEeM KoJia) cpencTBa
1-iistan | 3HaTh: OIIK-1 - crtocoGHOCTBIO AynuropHas
TEOPETHYECKHE OCHOBBI 0a30BBIX | BOCHPHHHMATH, PA3BUBATh U pabora,
3HaHus XMMHYECKHX JUCIHTUINH UCIIONIb30BaTh TEOPETUUCCKHE KOHTPOJIbHAS

OCHOBBI TPaJUIIMOHHBIX 1 HOBBIX
pa3lesioB XUMHH TIPH PEIICHUH
po(hecCHOHAIBHBIX 3329

paborta, TeCTOBBIC
3a1aHU

3HaTh:

CTaHJApTHbBIC METO/BI [TOIYIEHUS,
UACHTU(UKALIUN U UCCIICIOBAHUS
CBOWCTB BELIECTB U MaTEPHAJIOB,
npaswiia 00padoTKH 1 0hOPMIICHHS
pe3ynbTaToB paboThl, HOpMEI Th

OIIK-2 - BrageHEM HABBIKAMH
XUMHYECKOTO IKCIIEPUMEHTA,
CHUHTETUYECKUMU U
AHAJIMTUYECKUMU METOJAMHU
MTOJTyYEHUS M UCCIIEIOBAHMUS
XUMUYECKUX BEIIECTB M PEAKIIHIA

AyautopHas
pabora,
KOHTPOJIbHAS
paboTa, TeCTOBbIE
3aJaHus

3HaTh:
OCHOBHBIEC UCTOYHUKHU HAyYHOH
WHQOPMAIUH [0 XUMUH

OIIK-5 - crtocoOHOCTBIO K TIOUCKY,
00paboTKe, aHATN3y HAYYIHOM
nHpOpMaLUHU U GOPMYIIMPOBKE HA
UX OCHOBE BBIBOJIOB U
NPEIIOKEHUN

AyautopHas
pabora,
KOHTPOJIbHAS
paboTa, TeCTOBbIE
3aJJaHus

3HaThb:

OCHOBHBIE XapaKTEPUCTUKHU U
CBOMCTBA KOMIIOHCHTOB
XUMHYECKUX POU3BOJICTB; THUITbI U
CTENEHb BO3JAEHCTBUA XUMUYECKHUX
MIPEPUATAN Ha OKPYIKAFOIILYIO
cpeny; mpaBuiia paboThl Ha
000py/IOBaHUH U TEXHUKH

OIIK-6 — BnajieHueM HOpMaMH
TEXHHUKU 0€3011aCHOCTH ¥ yMEHUEM
peann30BaTh X B J1a0OPATOPHBIX U
TEXHOJIOTHYECKHUX YCIOBHSX

AynuTtopHas
pabora,
KOHTPOJIbHAS
pabora, TeCTOBbBIE
3a1aHus

Oe3omacHOCTH

3HaTh: IK-2 - BrageHueM HaBBIKAMHU | AyTUTOpHAs
000pyAOBaHHE U IPOTPAMMBI, HCIIOJIb30BaHUS COBpPEMEHHOH | pabora,
npeHa3HaYeHHbIC U NPOBEJCHUSI | anmaparypsl  OpW  MPOBEACHUH | KOHTPOJbHAs

CHHTE3A U NCCIIEIOBAHNE
Pa3INYHBIX PUIUKO-XUMHUECKUX
CBOICTB BEIIECTB.

Hay4YHBIX I/ICCHG}IOBaHI/Iﬁ

pabora, TeCTOBbBIE
3aaHus

3HaTh: MK-3 - BrmageHuneM cucTteMoi | AymuTopHas

OCHOBHBIE TIOHSTHA M  3aKOHBI | QyHOAMEHTANBHBIX  XMUMHYECKUX | padora,

XUMUHU MOHATHM W  METOAOJIOTUYECKUX | KOHTPOJIbHAs
aClieKTOB XUMHH, QopMamMu H | paboTa, TECTOBBIC
METOAAaMHU HayYHOTO TIO3HAHMS 3aJaHus

3HaTh: IIK -4 - ciocoGHOCTBIO TPUMEHATH | AyIUTOpHAS

OCHOBHBIC  3aKOHBl ~XMMHH U | OCHOBHBIE  €CTECTBEHHOHAYYHBIE | paboTa,

CMEKHBIX HayK 3aKOHBI npu 00CYXIIEeHHH | KOHTPOJIbHAs

MIOJTyYE€HHBIX PE3yJIbTaTOB

paboTa, TECTOBbIC
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3aJaHus

2-fiotan | YMeTh: OIIK-1 - crtocoOHOCTRIO AynutopHas
BBITIOJTHATH CTaHJAPTHBIEC JCUCTBHUSI | BOCIPUHUMATh, pPa3BUBaTh U pabora,

Ymenus | (knaccudukanus BELIECTB, HCIIOJIb30BaTh TEOPETUUECKUE KOHTPOJIbHAS
COCTaBJIEHHE CXEM IIPOLIECCOB, OCHOBBI TPAJUIIMOHHBIX U HOBBIX pabota, TecToBBIE
CUCTEMAaTH3alMs JAHHBIX U T.I1.) C pa3zenoB XUMHUH NPU peIICHAN 3aJaHus
YUETOM OCHOBHBIX MOHSATHH U npodecCHOHANBHBIX 3a1a4
00IIKX 3aKOHOMEPHOCTEH,
bopMynupyeMbIX B paMKax
0a30BbIX XUMHYECKHX TUCLHUIUINH
YMeTs:
pelaTh THIOBbIE yueOHbIE 3a1a4UH
MO0 OCHOBHBIM (0a30BBIM)

XUMHAYECKHM JUCIHMIUIMHAM

YMers: OIIK-2 - BnajiecHueM HaBbIKAMH AyautopHas

MPOBOJUTH NPOCTHIE XUMHUYECKHE XMUMUYECKOr0 SKCIIEPUMEHTA, pa0ora,

OTIBITHI IO TIPEAJIaraeMbIM CUHTETHYECKHMH U KOHTPOJIbHAS

METOANKAM AHAJIMTUYECKUMU METOJaMU pabota, TecToBbIC
MOJTyYEHUS M UCCIIeIOBAHUS 3aJaHus
XUMHYECKHX BEHICCTB U PEaKIUii

Yw™meTs: OIIK-5 - criocoOHOCTBIO K TOUCKY, | AyAuTOpHAas

MOJIE30BATHCS MIEYATHBIMH U 00paboTKe, aHAMH3Y HAYIHOH pabora,

3JIEKTPOHHBIMH UCTOYHUKAMU nHbopManu U GOPMYITUPOBKE HA | KOHTPOJIbHAs

WHQOPMAIUH [0 XUMUH HX OCHOBE BBIBOJIOB U pabota, TecToBbIC
MPEJITIOKEHU N 3aJlaHUsA

YMmers: OIIK-6 — BnagerreM HOpMaMH AyautopHas

UCIIOJIb30BaTh TEXHUUECKHE TEXHUKHU 0€30MaCHOCTH M YyMEHHEM | pabora,

CpEeJICTBA U3MEPEHUS OCHOBHBIX peanu30BaTh X B Ja00OPATOPHBIX U | KOHTPOJIbHAS

apaMeTpoB TEXHOJIOTHYECKOTO TEXHOJIOTHUYECKHUX YCIIOBHAX pabota, TecToBbIE

nporecca 3aJaHus

YMeTn: IIK-2 - BnajgeHWeM HaBbIKaMU | AyIUTOpHAS

MPOBOAMTH SKCIIEPUMEHT Ha HCHOJIb30BaHUS COBpPEMEHHOH | pabora,

Hay4YHOM 00OPYZOBaHHH, anmapatypsl Tpd  MPOBEICHHH | KOHTPOJIbHAS

MPOBOJUTH 00pabOTKY pe3ylbTaTOB | HAYYHBIX MCCIICIOBAHUM pabota, TecToBbIC

Y U3MEPEHUH C UCTIOJIb30BAHUEM 3aJaHus

CHEIATU3UPOBAHHBIX

KOMITBIOTEPHBIX MTPOTPAMM.

YMeTn: IK-3 - BnameHueM cucTeMOW | AyauTOpHAS

[IpuMeHSTH OCHOBHBIE 3aKOHBI (yHIaMEHTaNbHBIX ~ XMMHYECKUX | pabora,

XUMUHU MOHATHA W  METOJOJIOTUYECKUX | KOHTPOJIbHAS
aCIIeKTOB XUMHUH, QopMamMu H | paboTa, TECTOBbIC
METOAAaMHU HayYHOT'O TIO3HAHMS 3aJaHus

YMers: IIK -4 - ciocoGHOCTBIO TPUMEHATH | AyIUTOpHAS

NPUMEHSTH OCHOBHBIE OCHOBHBIE  €CTECTBEHHOHAY4HbIE | paboTa,

€CTEeCTBEHHOHAYYHbIE 3aKOHBI 1 3aKOHBI npu 00CYXJICHUH | KOHTPOJIbHAS

3aKOHOMEPHOCTH PAa3BUTHS MIOJTyYE€HHBIX PE3yJIbTaTOB pabota, TecToBbIC

XUMHYECKOI HAyKH NpU aHAIN3e 3aJaHus

MOJYYEeHHBIX PE3YJIbTAaTOB

3-it oTan | Biagets: OIIK-1 - crtocoOHOCTEIO AynuTtopHas

Bnaners | HaBBIKaMu paboTHI ¢ yueOHOI BOCIIPUHUMATb, Pa3BUBATh U pabora,

HaBBIKaM | JINTEPATYpOH 10 OCHOBHBIM HCIOJIb30BaTh TEOPETUUECKHUE KOHTPOJIbHAsI

u XUMUAYECKUM JTUCIUTUIMHAM OCHOBBI TPaJUIIMOHHBIX M HOBBIX pabota, TecToBBIC

pa3aciioB XUMUU NIPH pCHICHUA

3aJaHus,
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npoecCHOHATBHBIX 33124 KOJUUIOKBUYM
Bnanets. OIIK-2 - B1ageHreM HaBLIKAMH AyautopHas
0a30BBIMU HaBBIKAMU TIPOBE/ICHUS XUMUYECKOTO IKCIICPUMEHTA, pabora,
XUMHYIECKOTO IKCIIEPUMEHTA U CHHTETHYECKHUMH U KOHTPOJIbHAS

o opMIICHHS €ro pe3yabTaToB

AHAJIUTUYCCKHUMHU MCTOJaMU
MOJIYy4YCHUA U UCCIICIOBAHUA

pabora, TeCTOBBIC
3aaHus,

XUMHYECKHX BEIECTB U PEAKITHIA KOJUTOKBUYM
Bnaners: OIIK-5 - crtocOGHOCTBIO K TIOUCKY, | AymuTOpHas
HaBBIKAMH TTIOMCKA U TIEPBUIHON 00paboTKe, aHAMHU3y HAYIHON pabora,
00paboTKN HAYYIHOH U HAyYHO- nH(popMaIuu u (GOpPMyIIMPOBKE HA | KOHTPOJIbHAS

TEXHUYECKOH MHPOpMaIH

HUX OCHOBC BbBIBOJOB U

paborta, TeCTOBBIC

MpeIoKEHU N 3aJaHus,
KOJIJIOKBUYM
Bnaners: OIIK-6 — BnajieHrEeM HOpMaMH AynautopHas
HaBBIKAaMH pabOTHl HA XUMHYECKOM | TEXHHUKHU 0€30MacHOCTH U yMEHUEM | padora,
000pyI0BaHNH, TPUHIUIIAMU peann3oBaTh UX B Ja00PAaTOPHBIX U | KOHTPOJIbHAS

pacuéra TEXHOJIOTHYECKUX
PEKUMOB

TCXHOJOI'MYECKUX YCIIOBUAX

pabora, TeCTOBBIC
3a[aHu,

KOJIJIOKBUYM
Bianers: IK-2 - BrageHueM HaBBIKAMHU | AyTUTOpHAs
OCHOBaMH MPOOOTIOTOTOBKH IS UCIIOJIBb30BaHUs COBpEMEHHOI1 | pabora,
NPOBENEHHS PA3TUUHBIX (HU3UKO- anmapatypsl Ipd  [POBEIEHHM | KOHTPOJbHAs

XUMHYCCKHX aHAJIU30B
BHaIlCTbl Ha4dYaJIbHBIMU HaBbIKaMH

Hay4YHBIX I/ICCJICI[OBaHI/Iﬁ

pabora, TeCTOBBIS
3a[aHu,

paboThI CO CeUUATU3UPOBAHHBIM KOJIJIOKBUYM
Hay4YHBIM 000PYZOBaHHEM
Bnaners: IIK-3 - BnameHueM cuUcTeMOH | AyauTOpHAS
cUCcTeMOH (yHIaMEHTAIbHBIX (yHIaMEHTaNbHBIX ~ XMMHYECKUX | pabora,
MOHATUN XUMUH. MOHATUA W METOJOJOTHYECKUX | KOHTPOJIbHAS
aclieKTOB XUMHHM, QopMamMu U | paboTa, TECTOBbIE
METOAAaMHU HayYHOT'O TIO3HAHHMS 3aJaHM,
KOJJTOKBUYM
Bnanets: MK -4 - ctocoGHOCTBIO TPUMEHSATE | AyIUTOpHAS
OCHOBHBIMH METO/IaMH aHAIIN3a U OCHOBHBIE  €CTECTBEHHOHAay4HbIe | paboTa,
00pabOTKH MOTY4EHHBIX 3aKOHBI pu 00CYXJIeHUH | KOHTPOJIbHAS

pe3yabTaToOB

MMOJIYYCHHBIX PE3YJIbTAaTOB

pabora, TeCTOBBIE
3a/1aHwus,
KOJIJIOKBUYM

4.3.

Peiimunz-nnan oucuuniunsl

PeilTuHr—an qUCHMIUIMHBI PEJICTABJIEH B IPUIOKEHUH 2.

- 3auTeHo — oT 59 1o 110 6annoB (Bkimtoyast 10 MOOMPUTENBHBIX OAIIOB);
- gHe 3auteHo— otT 0 10 59 GauioB.

Kpurepun ouenku (B 0a1ax) ayimTOPHOl padoThl

3aueT sBIsIeTCA OLICHOYHBIM CPEJCTBOM JUISl BCEX ATAlOB OCBOCHUS KOMIETEHITHH.
IlepeBon ouenku u3 100-OanabHON B cuCTeMy 3adeT/He3adeT NMPOU3BOIAMUTCS CIEAYIOIIUM
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- 0 6ayIOB BBICTABIIACTCS CTYIEHTY, €CIIH CTYJACHT HE UMEET Mpe/ICTaBlIeHUs 00 00Ccy)aaeMoM
BOIIpOCE;

- 1 Gayu1 BBICTABISICTCS CTYACHTY, €CITU CTYJICHT UMEET (pparMeHTapHbIE MPEICTABICHUS 00
00CyX/1aeMOM BOIIPOCE;

-2 68,.]1113, BBICTABJIACTCA CTYACHTY, CCJIM CTYACHT HMCCT HCIIOJHBIC IPCACTABJICHUSA 06
00CyX/1aeMOM BOIIPOCE;

- 3 Oasu1a BBICTABIISCTCS CTYICHTY, €CIIH CTYACHT UMeeT CPOPMUPOBAHHBIE, HO COCPIKAIIUC
CYIIECTBEHHBIC TIPOOECIIBI MPEACTABICHUS 00 00CYKIaeMOM BOTIPOCE;

- 4 Gasuta BBICTABIISIETCS CTYICHTY, €CIIH CTYJCHT UMeeT c(hOPMHUPOBAHHBIE, HO COJEpIKAIIIHE
OT/eJIbHBIC TIPOOEIIBI MPECTABICHUS 00 00CYKIaeMOM BOIPOCE;

- 5 6aJUI0B BBICTABIISICTCS CTYJICHTY, €CIIU CTYICHT UMeeT c(HOPMHUPOBAHHBIC CHCTEMATHUCCKHE
IpeICTaBICHHUs 00 00CYK1aeMOM BOIIPOCE.

Bomnpocsl 11 ayauTopHOi padoThl
3anstue Ne 1

1. HPCHMCT " 3a/la4uu KpHUCTAJTLJIOXUMHUHU. KpI/ICTaJ'IJ'IOXI/IMI/IH KaK 4aCTb XMMHH U KaK MCTOJ
HCCICO0OBaHUA XUMHUYCCKUX BCUICCTB.

2. CI/IMMeTpI/I‘leCKHC orcpanu 1 3JICMCHTBI CHMMCETPUH. HOBOpOTHLIe U MHBCPCHUOHHLIC
OoCH.

3. Crepeorpadudeckasi MPOCKIHS JJIIEMEHTOB CHMMETPUHM M HOpPMalled K TpaHsIM
MHOTOIpaHHUKOB. DopMyia CHMMETpPHUH.

3ausarue No 2
4. TeopeMbl O COYCTAHUSIX FIIEMEHTOB CHMMETPHH.

5. Tlonsrtue TtoueuyHoil rpymmel. BpiBoa KpucTamiorpaduyeckux KJIAcCOB CHMMETPUH.
*
IIpenenbHbIE TPYNIIBI CAMMETPHH .

6. CumBosinka ToyeuHsIX rpymin. Cumsois! 'epmana-Morena u cumBounsl Llenduca.
3anstue Ne 3

7. Kpucramnorpaduueckre HHAEKCHI y3710B, péoep, rpaHeil.

8. IIpoctbie popMbl 1 KOMOMHAINH.

9. Tomosnmpuueckue Toueunsie rpymmbl. Kpucramiorpadgudeckne KOOpAUHATHBIE CUCTEMBI.
DnemMeHTapHas suelKa.

3ausarue Ne 4

10. I'pynmel - TpaHcnsiumid.  [IpUMHTHBHBIE W HENPUMHUTHBHBIE  IApajUICIICITUTIC BT
nosTopsiemMocTu. Kprucramumyeckas penerka 1 Kpucrajuindeckasl CTpyKTypa.

11. Twuns! pewetok (pemérku bpass). [Ipumepsl cTpyKTyp ¢ peleTkaMu pa3Horo TUIIA.
3anarue Ne 5

12. DnemenTsl cuMMeTpuM OeckOHEUHBIX (uryp. TpaHCHsIIMs, MIOCKOCTH CKOJB3AIIETO
OTpakeHUsl, BUHTOBBIE OcU. (CodeTaHusi OTKPBITBHIX U 3aKPBITHIX JIEMEHTOB CUMMETPHUHU
MEXy COOOH M ¢ IepIEHINKYIAPHBIMH TPAHCIALUSMHE.

13. IlpoctpaHcTBeHHBIE TPYIIB cUMMETpUH. [IpuHIKI ux BeIBojA. CTPYKTYpHBIE KIIACCHI.
IIpaBunpHas cucremMa TOYeK.

3ausarue Ne 6

14. Onucanue KpUCTAIIMYECKUX CTPYKTYp HA OCHOBE MPOCTPAHCTBEHHBIX TIpPyHN U
CTPYKTYPHBIX KJIaCCOB (IIPUMEpPBI CTPYKTYP HU3LIECH KaTEropun).
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15. Onncanue KpUCTAIIIMYECKUX CTPYKTYp Ha OCHOBE IPOCTPAHCTBEHHBIX TIpyNIl U
CTPYKTYPHBIX KJ1acCOB (IIPUMEPBI CTPYKTYpP CpeiHE KaTeropuu).

16. Onmcanue KpHUCTAIMYECKUX CTPYKTYp Ha OCHOBE IPOCTPAHCTBEHHBIX TPYII M
CTPYKTYPHBIX KJIACCOB (IIPUMEPHI CTPYKTYP BBICIIEH KAaTETOPUH).

17. MuorooOpa3sue rpynn CUMMETPUU C Pa3IMUYHON pa3sMepHOCTbIO. CTPYKTYpHbIE KJIACChI
enei 1 CIoeB.

3anstue Ne 7

18. KpucramioxuMHU4ecKue panychl U KX UCIIOIb30BaHUE.

19. dakTophl, ONIpEeACIAIONINE CTPYKTYPY KpUCTaLIOB (TTpaBuiio ['onpammuara).
3anstue Ne 8

20. OmpeneneHue  CTEXHMOMETPUYECKOTO  cocTaBa.  KOOpIWHAIMOHHBIE  YUCIA U
MHOTOTPaHHHKH.

21. Twurbl MeXaTOMHBIX B3aUMOJICHCTBUI B KPUCTAJLIAX.
22. Dueprus cBszeil. ['oMo- u rerepogecMudeckre CTpykTypsl. [pumepsr.
3ansarue Ne 9
23. IInoTueiimmue mapossie ymakoBku (I11Y) u mnotasie mapossie kinaaku (ITHIK).
24. Onmcanue KpUCTAIUIMIECKUX CTPYKTYp MPOCTHIX BemecTB B TepmuHax 11TV u TTIIK.

25. Kpucrannnyeckue CTpYKTypbl OMHApHBIX coequHeHU AX, OMUCBHIBAEMbIE B TEPMHUHAX
[TIIY u MK (aHHOHHBIE YIAKOBKHU U KIIAIKH).

26. ITycrorer B IIIIIY wu IIHIK. Onucanue KpUCTAJUIMYECKUX CTPYKTYp OHMHApHBIX H
TpoMHbIX coenrHeHni B TepMuHax [IITY u [TIIIK. [Ipumepsr.

27. Koo pummeHT mIoTHOCTH YITaKOBKH.
3anstue Ne 10

28. ®u3nvecKkrue CBOWCTBA KPHCTALIOB. MexaHHUeckue CBOMCTBA. ONTHYECKHE CBOWCTBA.
OnTHueckast akTUBHOCTb.

29. DnexTpuyeckue 1 MarHuTHbIe cBoicTBa. [TuposnexTpuku. [1be30351eKTpUKH.
3anstue Ne 11

30. CtpykrypHBbIe THIIBI. OTpPSIBI CTPYKTYD.

31. U3octpykrypHOCTh. [lonutunmus.

32. Uzomopdusm. CTpyKTypa TBEpABIX PACTBOPOB.
3ansarue Ne 12

33. [Mommumopdu3M, MOIUTHITHS, MOPPOTPOTIHSL.

34. MOHOTpOIIHBIE U SHAHTHOTPOITHBIE TOIUMOP(HBIE TEPEXOIBI.
3ansarue Ne 13

35. Kpucrammdeckne CTpyKTYpbl METAJLIOB.

36. Ctpykrypbl mpocThix BemecTB-HeMetaymioB VIII, VII m VI rpynm mepuomndeckoit
CHCTEMBI.

37. CTpyKTyphI IPOCTHIX BemiecTB-HeMeTaisioB V, IV u Il rpynn nepuoanyeckoit cucTeMsl.
38. Kpucrammdeckue CTpyKTYpbl HHTEPMETAJUTMIECKIX COSAHMHEHUA.
3anstue Ne 14

39. O6mias xapakTepuCTUKa KPUCTAUTMYECKUX CTPYKTYp OnHapHbBIX coenuuennii AX u XY.
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40. CTpyKTypHBIH TUI TIepoBckHTa. [1epoBCKUTONONO0HBIE CTPYKTYphl. CEerHEeTOAIEKTPUKH
U UX KPUCTAUIMUECKUE CTPYKTYPBHI.

41. CtpykTypHbIii THI mnuHend. HopManbHas u oOpalieHHast IIHHEb.

42. Kpucrajuinyeckue CTPYKTypbl cHiIMKaroB. Ux knaccudukanus. ANIOMOCHUIMKATBL U
CUJIMKATHI QJIIOMUHHUS. 3aBUCUMOCTbH CBOMCTB CHJIMKATOB OT X CTPYKTYpHI. LleoauTsl.

43. O0mas XapaKTepUCTUKAa MOJEKYSIPHBIX KpuUCTauloB. KoBajeHTHbIe W BaH-Iep-
BaaJIbCOBBI paanychl. KO3 UIMEHT MIOTHOCTH YIAaKOBKU MOJIEKYJIIPHBIX KPUCTAJIIOB.

3anstue Ne 15
44, JledeKThl KpUCTATUTMYECKON CTPYKTYphI. TouedHbIC U TapHBIC Te(DEKTHI.
45. TIpotspkennsie aedeKThl. Juciokamuy.

46. IInockoctHbie U 00bEMHBIE AedeKThl ((ha3bl BKIIOYEHHS, MYCTOTHI, «OTPHUIATEIbHbIC
KPUCTAJLIBI»).

47. Poct KpUCTaJLJIOB.
3anstue Ne 16
48. OCHOBHbIE 3Talbl UCTOPUH PEHTICHOCTPYKTYPHOTO aHAIN3a U KPUCTAJUIOXUMUH.

49. OcHoBBl peHTreHorpaduu kpucramioB. YpaBHenus Jlays. Tpu meroma momydeHHs
JU(PPaKLMOHHON KapTUHBI U X HCII0JIb30BaHHE.

50. CpaBHeHre AM(QPaAKIMOHHBIX METOAOB M3Y4YEHUS KPHUCTALIIMUECKOW CTPYKTYpBI
(pertrenorpadusi, HeliTpoHOTpadus, SeKTpOHOTpadHs).

Bonpocsl k KoT1I0KBUYMY 1
OcHoBbl kpucTaIorpagpun. Cummerpus.

Oneparun 1 dneMeHThl cuMMeTpuu. (COOCTBEHHbIE M HECOOCTBEHHBIC BpaIlCHUSI.
B3aunmopeiictBue omnepanuii cuMmmeTpud. ['pymnma, mopsgok rpynmnbl, noxarpymnmna. Cucrema
[llendnuca, Todeunble Tpymmbl U WX cemeiicTBa. OO003HAUEHUS ONEpail CUMMETPUH U
TOYEYHBIX IpymI B cucreme ['epmana-Morena. Toueunbie rpynnbl HU3MIEH, CPEAHEN U BBICILIEN
Kareropuii, npumMepsl. CBs3b 3epKalbHBIX MOBOPOTOB B cucreMe llleHdnuca u moBopoToB C
uHBepcueid B cucteme ['epmana-Morena. OpOUTHI TOYEYHBIX TPYII, KPaTHOCTh OPOHTHI
(cucTreMbl PKBHUBAJIEHTHBIX TOYEK) M CHUMMETpHs ee mo3uuuidl. beckoHeuHble (IpelenbHbIE)
TOYEUHBIE TPYIIIBL.

TpaHCHAIMOHHAsS CUMMETPUS U KPUCTAJUTMUECKask PEIeTKa, TUIIbl PEIETOK. DieMeHTapHas
s4elika Kpuctauia (mapajiesienune]] MOBTOPSAEMOCTH), MapaMeTphbl 3JEMEHTapHOW SUYCHKH.
NHnexkcel  HampaBieHWH W IUIockocTe B pemietke.  Kpucramiorpapuueckne u
HEeKpUcTaJsIorpaduueckue ornepanud CUMMETpUH. B3aumojeicTBue 3aKpBITBIX 3JIEMEHTOB
CUMMETPUHU U TpaHCHAUUK, npuMepbl. CHHIOHMM KPUCTAJUIOB, UX TOJIO3JPHYECKUE TPYIIBI U
napaMeTpsl  DJIEMEHTapHOM  suelku. Tumsl  LEHTPUPOBKM M pemeTkn  bpase.
Kpucrannorpaduueckre ToueqHble TPYIIIIHI.

OTKpBITBIE DJEMEHTHl CHUMMETPHUH (BUHTOBBIE OCH U TUIOCKOCTH CKOJBXKCHHS), HX
obo3znauenust mo ['epmany-Moreny u neictBue. B3anmoneicTBHE OTKPBITBIX W 3aKPBITHIX
aneMeHToB cumMmerpur. OOIMe W 4YacTHbIE TIO3UIIMM B DJJIEMEHTApHOU  siueike.
[IpocTpancTBeHHBIC TPYMIBI: CUMBOI 10 ['epMany-MoreHy, CBS3b ¢ KpuCTaLuIorpaguaecKkum
KJIACCOM U KPaTHOCTBIO OOIIed mo3unuu B s4deiike. VHTepHAlMOHANbHBIE TaONHIBI |
cojiepkaniasicsi B HUX HHGOpMaIIUs 0 MPOCTPAHCTBEHHBIX TPyIax.

Bonpoch! K KOJJIOKBUYMY 2
Crpykrypa

19



Judpakuuss peHTreHOBCKHUX Jy4yed Ha Kpucramwie. BoBon ¢opmynsr bperra. Tumb
MEKaTOMHBIX B3aUMOJEHCTBUI B KpHUCTaJIe (METAJUINYECKOE, HOHHOE, KOBAJIEHTHOE, BaH-Jep-
BaaJbCOBO), MX OTHOCHUTEJbHBIE SHEPrUM M HANPABICHHOCTh B IpocTpaHcTBe. [IpuHIMIIBI
CTPOEHMS KPUCTAJIJIOB IPOCTBIX BewlecTB B [lepuonnyeckoil cucreme, METalulbl 1 HEMETAILIBI.
[InoTHple M noTHeHIME HIapoBble ynakoBKU B cTpykrype Meramwios (IIK, IIIY, OLIK, I'Tl1Y,
I'IK), k03¢ umeHTsl 3a10JHeH s IPOCTPAHCTBA B ATUX YHAKOBKAaX, BUJIbl U PaANYChl IIyCTOT B
Hux. PacronoxeHue MIOTHBIX (IUIOTHEHIIMX) CJIOEB B CTPYKTYpax METAJJIOB, IOJUTHUIIBL
Hecrexuomerpuueckue ¢aspl BHeApeHHs. VICKkakeHUs HAealbHBIX IIAPOBBIX YIAKOBOK B
cTpyktypax MetawioB (Zn, Cd, In, Hg). XapakTepHble OCOOCHHOCTH KpPHUCTAILUTUYCCKHX
CTPYKTYp IPOCTBIX BEIECTB-HEMETAJJIOB: MOTHBBI PACIOJOKEHUS AaTOMOB B KpPHUCTalIE,
KOBAJICHTHBIE W BaH-/IE€pP-BaaJbCOBBl B3aUMOJEHUCTBUA. [IpUMHIMI IUIOTHEHIIEH YNAKOBKU C
3aIl0JIHEHUEM IYCTOT B ONMCAHUU KPUCTAIUIMYECKUX CTPYKTYp OMHApHBIX coeluHeHUH. loHHbIe
KPUCTANIOXUMHUYECKHE PATUYChl. 3aBUCHMOCTh (DU3MYECKHX CBOMCTB MOHHBIX KPUCTAJUIOB OT
3aps0B, PAIUYCOB U PACIIOJIOKEHHS HOHOB.

OCHOBBI KPUCTAIIIOXMMHH HEOPTaHUYECKUX COCJUHEHUH.

Ctpoenue u  ¢u3MYeCKUEe  CBOWCTBA  PAa3NMUYHBIX  MoauduUKauMid  yriaepoja.
Kpucrammmieckne CTpyKTypsl U CBOMCTBA JIEMEHTOB-aHAJIOTOB yriiepoaa B noarpymme (Si, Ge,
Sn). IIpocreitmne crpykrypusle Tunbl AX (CsCl, NaCl, cdaneput, Bropuut, NiAs), ux
ONMCAaHME B TEpPMHHAX IUIOTHEHMIIEH YNAKOBKM M 3amloJICHEHUs MycToT. HekoTtopeie
cTpyKTypHbIie TUIBI AX7: ¢urooput u antudirooput, pytii, Cdl,, CdCl,, MoS,, ux onucanue B
TEPMHMHAX YNAKOBKM AHUOHOB U IIOCJIOHHOTO 3allOJIHEHUS IYCTOT KathuoHamu. KopyHIoBbIH
MOTHB B PAacHOJOXEHHH KATHOHOB B IMYCTOTAax: MPUHIMIBI cTpoeHus kopyHaa (a-AlyOs),
pyouna u FeCls. Crpoenne ReOs; u mepoBckutra ABOs3; ommcanue CTpyKTyphl NMEPOBCKUTA B
TEPMHHAX 3aIOJHEHUS IMyCTOT IUIOTHEH el ynakoBku. [Ipuniunsl crpoenus mmuHeneid AB,Oq
(mpsiMasi 1 oOpaleHHast), TPUMEPBl COETMHEHUH CO CTPYKTYPOH LIITUHEIH.

Kpucrannuueckue moaudukaiiu HUTpuga Oopa, MPUHIMUIBI CTPOCHHUS U CBOMCTBA.
XapakTepHble KOOpAHMHALIMOHHBIE MOJIU3IPbl aTOMOB MeTaiuia Juis K.4. oT 4 10 10. MocTtukoBas
GyHKIMS JMTaHAOB W KOOPAMHAIIMOHHBIC TOMUAAPHI (TETPadApbl, OKTadApbl) C OOMIMMH
BEPIIMHAMU B OWHAPHBIX HEOPTaHMUYECKUX COCINMHEHHSX, IPUMEPHI CTPYKTYPHBIX MOTHBOB W3
Takux monudaApoB). Cunukarel. [IpuHIUOB cTpoeHus Kpuctamnudeckux Moaudukamuit SiO;:
KBapia, B-TpuauMuTa u B-KpucTtodanuTa, CTUIIOBUTA. AJTFOMOCUIUKATOB. [I[pUHIUIIBI CTpOSHUS
L[EOJIUTOB.

[TpuHIMIIBI CTPOCHUS MOJEKYNISIPHBIX KpUCTAUIOB. KOBaJleHTHBIE W BaH-AEp-BaallbCOBBI
paanyChl.

Kputepun onenku (B 6a/111ax) KOJUIOKBUYMOB

- 0 6ayITOB BBICTABIISICTCS CTYIEHTY, €CITH CTYJCHT HE HMEET MPEICTaBICHHU 00 00CyK1aeMoM
pasjene AUCIUILIUHBL;

- 5 0asioB BBICTABISETCS CTYACHTY, €CITU CTYACHT UMeeT parMeHTapHbIe MPEACTaBIEeHUS 00
00cyX1aeMoM paziernie JUCITUTUITHHBI;

- 10 GayoB BBICTABIISICTCS CTYICHTY, €CJIH CTYICHT UMEET HETIOJIHBIE MPECTABIICHUS 00
o0cyxaeMoM pasfielie JUCIUILTHHBI;

- 15 GanoB BBICTABISIETCS CTYICHTY, €CJIH CTYJIEHT UMeeT c(hopMHUpOBaHHBIC, HO COJIEpIKaIIHe
CYIIIECTBEHHBIC TTPOOEIBI MPEICTABIECHUS 00 00CYKIaeMOM pa3/iene TUCIUILIAHEI,

- 20 6aToB BBICTABISIETCS CTYACHTY, €CITH CTYIEHT HMeeT c(hOpMUPOBAHHBIE, HO COJIEPIKAIINE
OTJIeTbHBIE TPOOEIBI MPEICTaBICHHS 00 00CYKIaeMOM pazjiesne TUCITUTLINHEI,

- 25 0anoB BBICTABISETCA CTYACHTY, €CIIU CTYIEHT UMEET c(POPMUPOBAHHBIE CUCTEMATUYECKHE
MpeACTaBICHHS 00 00CYy)AaeMOM pa3jiesie JUCITUTIITNHBI.
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KonTpoabsHnas padora Nel.

(O6paser buera.)

1. Tlepeuncnaure OCHOBHBIE CBOMCTBA KPUCTAJIIOB

2. KakuMm cummeTpruyeckuM npeoOpazoBaHUSM COOTBETCTBYIOT CJIEIYIOIINE AIEMEHTHI
cummerpun: 21; a, b, ¢; 6?

3. Tlomp3ysck TeopeMaMu O COYETAHUSAX DIIEMEHTOB CUMMETPUHU, OTIPEACTUTE TOUCUHYIO
TPy CUMMETPUH, 3aMTUIIHATE (HOPMYITy, KATETOPUIO, CHHTOHUIO, BUI CHMMETPHH,
MeXIyHapoaHbIN cuMBOJ U cuMBod Lllendunca u moctpoiite crepeorpaduyueckyro
NPOEKINIO, €CJIU AaHO0: L, mepneHauKynspHas HHBEPCHOHHOW OCH Y€TBEPTOTO
nopsiaka?

4. Moxet mu ObITh KOMOWHAIUS TIPU3MBI U IBYX MOHOSIPOB?

5. Moxert nu rpass (100) ObITh cuMBOIIOM TpocTOi hopMBbI rekcasapa (kyda) - {100} ?

6. IlpuBenuTe MpUMEphl 3aMKHYTHIX MIECTHTPAHHBIX MPOCTHIX (POPM CPEIHEH KaTeTOPHH.

7. Kaxoii u3 rpaHeil TeTparoHaaIbHOM CHHTOHUU MOTYT COOTBETCTBOBATh MHJEKCH MuJuiepa
(111): orcekaromieil Ha KOOPJMHATHBIX OCSX a, b, c oTpe3ku 1, l m2 eMm mmm 2, 1 u 1 cm?

8. CdopmynupyiiTe 3aKOH T'paHHBIX YTJIOB.

9. C nmoMompIo Kakux MPUOOPOB MOKHO U3MEPHTD YTIIbI MEXKY TPaHsIMH B KpUCTAILIAX ?

10. [Tepeuncnure 6eckoHeUHbIE (IPEACIbHBIC) TOUEUHBIE TPl CAMMETPHUH.

KonTtpoJubnas pabora Ne2.

(O6paser ouera.)

1.

e

10.

[TpuBenuTe npUMepsl METAILIIOB, CTPYKTYpPa KOTOPBIX MIPEJCTABISIET COO0M TPEXCIONHYIO
IUIOTHEMIIYIO IIApOBYIO YIAaKOBKY. Kak pacronoeHsl aTOMBI B 2JIEMEHTAPHBIX sTUEHKAX
7THX MeTayos? KakoBa koopanHaius aToMOB?

B kpucrammueckoii crpykrype cocraBa AB>Cy atoMel C 00pa3yroT MIoTHEHIIYIO
ynakoBky. Koopaunarmonnoe umcio atomoB A paBHo 4, a aromoB B — 6. KakoB Tun
3aHATHIX IycTOT? Kakas 9acTh IycTOT 3an0JHEHa?

ITpu 1425°C sxenes30 nmeer 00BEMOIIEHTPUPOBAHHYIO KyOMUECKYI0 sSTUeiiky (a=2,940 A).
PaccuuraiiTe MIOTHOCTH jKeNie3a U aTOMHBIN (METAJUTMUECKUN) pauyc.

Omnpenenure CIOMHOCTD IJIOTHEHIIEH YIIAKOBKHU: ... TKKK... .

VYKakuTe OCHOBHBIE YEPThI, XapaKTEPHU3yIOIIe KyOMUECKYIO TUIOTHENIYIO IapOBYIO
ynakoBKy. M300pa3uTe 3neMeHTapHYIO SUEHKY JUIsl 3TOH CTPYKTYPHI.

C ucnonb30BaHuEM IpOCTeHIIeH 30HHON TEOPUH OMUIINTE PA3INYNE MEKIY
AJIEKTPUUYECKON POBOJUMOCTBIO B METaJLIE (HaIpUMED, JIUTUH) U TOTYIIPOBOAHUKE
(Hampumep, TepMaHum).

Kybuueckas momudukanus HYS nmeer mapamerp sueiiku 5,84 A, Z=4; nns
rekcaroHaibHOM Moaudukanuu a=4,16, c=9,54A, Z=3. Kakyto mMoauduxaimio
NpeICTaBIIOT co00it kpuctamisl HYS, eciu ux miioTHocTh 7,73 r/em”.

Hanummre ypaBuenue Jlays. HazoBute Tpu Metona nonydeHus qudpakiiuoHHON
KapTUHBI?

JI1s KakuX TUIIOB PEHIETKH XapaKTePHBI MJIOCKOCTU CKOJIB3SIIIErO

oTpaxkeHHs TUNOB “n” u “d”? [IpuBeaure npuMepsl.

Kak Ha3bIBalOT CBOMCTBO KPHUCTAUIOB KOJOTHCS MO IUIOCKOCTSIM, MapauleIbHbIM
JNENCTBUTENBHBIM UM BO3MOXHBIM I'paHsAIM?

KonTtpoubnas paGora Ne3.

(O6paszer ounera.)

1.

Onpenenure, K KakKOMy CTPYKTYPHOMY THUITy OTHOCHUTCS KyOWYecKas aJieMEHTapHas
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A4eliKa CO CIeAYIOIHUMH KOOpAUHaTaMu aToMmoB MX:
a. M:(1/200),(0%20),(00 %), (1/2 % %)
b. X:(000),(1/2%0),(1/20 %), (0% %)
2. Ilepeuncnure, Kakue mpocTble (GOPMBI B OrpaHKe KpHCTajula MOTYT yKa3blBaTh Ha TO,
4TO OH 00J1a/1a€T ONTUYECKON aKTUBHOCTBIO.
3. Monokpucramn o0toueH B ¢opme mapa. Kak n3menutcs ero ¢opma npu HarpeBaHuu,
€CJIM OH OTHOCUTCSI K KyOMUECKOH, TeTparoHajJbHOW CUHIOHUN?
Yrto Takoe «HecoBepIeHHbIH n3oMopduzm»? [IpuBeaure mpumepsl.
5. Kakoil CTpyKTypHBI THUI MOJy4aeTcs U3 CTPYKTypbl KaMEHHOH COJM B pe3yJsbTaTe
yZaJeHus BCEX aTOMOB WJIM HOHOB OJHOTO TUIa?
6. DHeprusi KpHUCTALTUYECKON pEIIETKH HEKOTOPBIX COEAMHEHHH HMEeT CIEAYIOIIHe
snHauenns (25°C):

&

BemmecTtBo NaCl C(anma3) Cu H,O I CcoO,

E\p, K/DK/MOTIB 774 715 302 50 42 26

a) Kakue 13 nepeyncieHHbIX BEIECTB UMEIOT: 1) MOJIEKYISPHYIO; 2) HOHHYIO; 3) aTOMHYIO;
4) MeTaJUIMUECKYI0 KpUCTalindeckyro pewmerky? 0) Kak Bauser Tum XMMHUYECKOW CBS3U
MEXJy YacTHLIaMH Ha SHEpPrui0 Kpucraumdeckodl pemerku? B) Kak B3auMocBsi3aHbI
SHEPrusl KPUCTAUINYECKOM PEIIeTKH U TEIUI0Ta BOSTOHKHU BeIlecTB?

7. Ha3oBuTe TOUEUHbIE U MapHbIe 1e(EKThl KPUCTANINYECKON CTPYKTYPBHI.

8. Uro Takoe — CErHeTo’IeKTpuku? XapakTepHble KPUCTAIUIMUECKUE CTPYKTYpbI
CETHETORJIEKTPUKOB?

9. Ilouemy Hanuume B KpucTasuie mupod(d(hexta 3acTapiseT IpearnoiaaraTb 1 HaTu4nue
nbe303ddekra, Ho HE HA000POT?

10. [lermo4e4yHbIN CHIIMKAT POJIOHHUT COACPIKUT 5 TETPAIPOB B KPEMHEKHCIOPOTHOM
pajnukaie, KaTHOHBI KaibLius U Mapraiua (+2). Kakoii crexuomeTpudeckuii coctaB y
POJIOHUTA, €CIM KaTHOHOB MapraHiia B YeThIpe pa3a OoJibliie, YeM KalabIus?

Kputepun onenkn (B 6aj1ax):
— 10 6a1710B BBICTaBIAETCS CTYACHTY, €CIIH BbINIOJIHEHO 10 3anaHnii;
— 9 0aJL10B BBICTABIIACTCS CTYJEHTY, €CIIM BHIMOJIHEHO 9 3a1aHuii;
— 8 0aJ1710B BHICTABIIACTCS CTYJEHTY, €CIIM BHIMIOJIHEHO 8 3a/1aHUi;
— 7 6aJU10B BBICTABIIAETCS CTYJEHTY, €CIIM BBITIOJHEHO 7 3a/1aHUH.
— 6 02JU10B BBICTABIISCTCS CTYACHTY, €CJIM BBITIOJHEHO 6 3a/1aHHI;
— 5 0aJ/U10B BBICTABIISICTCS CTYACHTY, €CIIM BBITIOJHEHO 5 3a/1aHH;
— 4 0aJU10B BBICTABIIICTCS CTYJEHTY, €CTU BBITIOJHEHO 4 3aaHus;
— 3 0aJU10B BBICTABIIICTCS CTYJEHTY, €CTU BBITIOJHEHO 3 3aaHus;
— 2 0aJUI0B BBICTABIICTCS CTYJEHTY, €CITU BBITIOJHEHO 2 3aaHus;
— 1 6aJ10B BBICTABIIICTCS CTYJICHTY, €CJI BBITIOJIHEHO | 3a/1aHue.

IIpumepHBIe BOIPOCHI KOMIIBIOTEPHOTO TeCTa

1. Bua cumMeTpu# TOYEUHOU TpyIiel 4mm?
a) [EHTPAJbHBIN
0) ruTaHaIbHBIN
B) TE€TparoHaJbHbIN
I') IJIaHAKCUAJIbHBIN
2. CHHTOHHMS TOYEYHOW rpymnmsl 4mm?
a) Kyonueckas
0) poMOuIecKkast
B) TETparoHajabHas

22



10.

11.

T') TUIaHaJIbHAS

KaKOMy SJICMCHTY CUMMETPUHN COOTBCTCTBYCT IMOCJIICAOBATCIIbHOC OTPAKCHUC B ICHTPC

WHBEPCUU U MOBOPOT Ha 120%?

a) Lis;
0) JIs;
B) JIs;
F) 63

Hannyne kakoro 3jgeMeHTa CHMMETPUH 00S3aTEIbHO /7151 KyYOMYECKOW CHHTOHUU?

a) 4L3;

0) [limockocTh CHMMETPUH;

B) LlenTp cummerpuu;

F) 3 L4

Kakne CHHrOHUY UMEIOT IPSIMOYTOJIEHYIO CUCTEMY KOOPAMHAT?
a) pomOuyeckas 1 Kyoudeckas

0) ToJIbKO KyOHuueckas

B) TeTparoHaJibHas U KyOuueckas

r) poMOuyeckasi, TeTparoHajibHas, Kyoudeckas

Kakoii a71eMeHT cHMMETpUH HE MOXET IPUCYTCTBOBATH B TOUEUYHBIX IpyIIax
cummeTpun?

a) [ICHTP CUMMETPUU;

0) INIOCKOCTh 3€PKAJIbHOIO OTPAXKEHHUS;
B) TPAHCIISILINS;

I') HOBOPOTHAs 0Ch?

B kpucrannax kakoil CHHTOHUM I'paHb, OTCEKAaIoIasi Ha KOOPJIMHATHBIX OCsX a, b, ¢
oTpe3ku 2, 1 14 cM MOXKeT ObITh EAMHUYHON?

a) TPUTOHAIBHOM

0) rekcaroHaJIbHOM;

B) TPUKJIMHHOM;

') KyOnueckoi

Kakoii a1eMeHT CUMMETPUHU COOTBETCTBYET CHMMETPUIECKOMY MPeoOpa3oBaHUIO
MOBOPOT + MapaJuleNbHbIN epeHoc BJOIb OCH OBOpOTa?

a) MOBOPOTHAsI OCb CUMMETPHH;

0) BUHTOBAsi OCb CUMMETPUU;

B) 3€pKaJIbHO-IIOBOPOTHAsI OCb CUMMETPHH;
') NTHBEPCUOHHAs1 OCb CHMMETPHH

Kakue u3 nepeuncieHHbIX MPOCTHIX (HOPM XapaKTepHBI Uil KyOMUeCKONH CUHTOHUU:

a) Tparneuno’ap

0) MMHAKOW]T

B) OKTa’p

r) poM0031p

Kaxoit npaBuibHbIA KOOPIUHALIMOHHBI MHOTOIPAaHHUK COOTBETCTBYET K.4.=67
a) Kky0

0) TeTpa’ap

B) OKTa3/Ip

') TEKCOKTadIp

CxoybKO ONMKANIIINX coceiel MMeeT Kaxaas cdepa B TeKCaroHaJIbHOM TIJIOTHEHUIIeH
ynaxkoBke?
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12.

13.

14.

a) 24

0) 6

B)9

)2

Uemy paBHO YHMCIIO OKTA3APUUYECKUX IIYCTOT B INIOTHEUIINX YIIAKOBKaX?

a) 12;

0) B 1Ba paza MEHbIIIE YUCIIA IAPOB;

B) B /1Ba pa3a 0OJIbIIIC YKCIIA [IAPOB;

I') YUCIy 1IapoB

KakoBo uncno GpopmynbHBIX €IUHUI B STYEHKE U CTEXUOMETPUUYECKUIN COCTaB €Clin
aTOMBI A — B IIGHTPax BCeX TpaHel KyOudeckoi siueiiku. ATombl B — B BepimHax
KYOMYECKOMN STYCHKH.

a) A3B; z=1

6) AgBsg; 72=2

B) A3Bg; z=1

F) AgB3; 2=2

[Tpu pacuere 3HeprUM HOHHOW PELLIETKU UCIIOJb3YeTCsl KOHCTaHTa ManenyHra. OT uero
3aBUCHUT €€ BeIMYMUHA?

a) 3apsija HOHOB

0) paanycoB HOHOB

B) CTPYKTYpBI

T') MOJIIPU3YEMOCTH

15. Jlnsg KakuX TUIOB PEIIETKH XapaKTEPHBI IJIOCKOCTH CKOJIB3SILEr0

16.

17.

OTpakKeHHUs TUIIOB “n” u “d”?

a) TpaHeleHTPUPOBAHHON KyOUYeCKOH

0) 00BEMOIIEHTPUPOBAHHOM

B) IPUMUTHUBHOMN

r) Jr000H1

Vkaxure, Kakas 4aCTh aTOMa MPUXOIUTCS Ha JOJO JIEMEHTAPHOM SYEHKH,
€CJIM OH HaXOJIUTCS B BEPUINHE KyOUIECKOU SYCHKH.
a)1/2

0) 1/6

B) 1/4

r) 1/8

KakoBa cnoiHOCTb TUIOTHEHIIeH KyOHuecKol yrnakoBKU?
a) 12

0)2

B) 4

r)3

18. Onpenenure K KAKOMY CTPYKTYPHOMY THITY OTHOCSITCS DJIEMCHTAPHBIC STUCHKH CO
cnenyromuMu koopauHatamu atomoB AB: A (000); B (12 2 2):

19.

20.

a) a-W ;

6) NaCl,

B) CsCl;

r) ZnS (cdanepur)

Kax Ha3pIBarOTCS MOABMKHBIC JTUHEHHBIC Te(DEKTHI?
a) BaKaHCHH;

0) TMCTIOKAINY;

B) nedexr IllorTke;

r) neext OpeHkens

K xakoMy SIBJICHUIO OTHOCHUTCS 3aMEILIEHUE MarHUs Ha kKeJe30 B CTPYKType OJMBUHA?
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a) JUCJIOKAIINH;
0) momumopduzmy;
B) H30MOp(hU3MY;
r) nedexry Openkens?
21. Kak Ha3bIBalOT CBOMCTBO KPUCTAIIIOB KOJIOTHCS 110 IIOCKOCTSIM, TapaJljIeIbHBIM
JNENCTBUTENbHBIM U BO3MOXHBIM I'paHsM?
a) XpYIKOCTb;
0) u3iom;
B) IIPOYHOCTB;
T') CITAWHOCTH
22. Kak Ha3bpIBaeTCsl CBOMCTBO HEKOTOPBIX KPUCTAJUIMYECKUX BEIECTB, OJaroaaps
KOTOPOMY MPOHUCXOAUT IPSIMOE MpeoOpa30BaHUE TEIJIOTHI B SHEPTUIO 3JIEKTPUUECKOTO
noJisi?
a) MUPOIJIEKTPUUECTBO;
0) MbE302JIEKTPUYECTBO;
B) CIIAaliHOCTb;
I') IJIEOXPOU3M

23. OHpe,I[eJ'II/ITC, KaKHC U3 ICPCUUCIICHHBIX CUJIMKATOB HC OTHOCATCS K aJIFOMO-CUJIMKATaM:

a) Na[AlSizOg] — anpowur;
0) KMg;[AlSiz010](OH); — daoromur;
B) LIAI[Si,O¢] — ciogymen;
r) (Mg,Fe,Al)3[(Si,Al)4010] (OH)24H,0 — BepMmukyIuT.
24. CTpyKTypa KaKuX METaJUIOB MPEICTABISACT COO0H TPEXCIONHYIO IIOTHEH-IITYIO
IIapOBYIO YIIAKOBKY.
a) Mg;
0) a-Fe;
B) Na;
r) Au
25. Kakne MeTamibl UMEIOT aHOMAaJIbHBIE KPUCTAIUTMYECKHE CTPYKTYPHI?
a) Ca;
6) Hg;
B) Pt;
r) Fe
26. Yemy paBHa CIIOMHOCTb IUIOTHEHIIEH YIIaKOBKHU, 33JaHHON IOBTOpPEHHEM OYKBEHHON
HOCJIEI0BATENBHOCTH ...TK...?
a)2;
0) 3;
B) 4;
r)6
27. Kaxoit ¢akTop onpenensier CTpyKTypy HOHHOro kpucramia, K4?
a) OTHOIIICHHUE PaTNyCOB HOHOB
0) xoHcTaHTa ManenyHra
B) 3aps/ MOHA
I') HOTEHIMaJl HOHU3AIUU
28. Kakyto CTpyKTypy UMEIOT OTBEp/ICBIINE HHEPTHBIC Ta3bl?
a) KITY
6) OLIK
B) CJIOUCTYIO
I') HEMOYEUHYIO
29. Kem 6bu1a OTKpBITA TU(GPAKINA PEHTT€HOBCKUX JIyuell Ha KpucTamiax?
a) Jlayn
0) bparrom
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B) Pentrenom
r) Bynedom
30. Kakoii TuIl cBA3M MOXKHO IIPEANOIOKUTD JJI1 KPUCTAJLIIOB IPOCTOro BeliecTsa, ecin KU
aTOMOB PaBHO 8, a KOOPAMHAIMOHHBIN MOIHAIP — KyO?

a) KOBaJICHTHAs,

0) BOJIOpOIHAS;

B) METaJNINYECKasi;

') HOHHas?

Kpurepun onenku (B 6ajiax):

— 10 6a1J10B BBICTABIISIETCS CTYACHTY, €CJIM BbIOJTHEHO 29-30 3amaHuii;
— 9 0aJN10B BBHICTABIISIETCS CTYJEHTY, €CJIM BBINOJIHEHO 27-28 3a1aHMii;
— 8 0a/U10B BBICTABIISACTCS CTYJCHTY, €CJIU BBIMOJHEHO 25-26 3a1aHuii;
— 7 0aJU10B BBICTABIISICTCS CTYACHTY, €CIU BBIMOJIHEHO 23-24 3a1aHuil.
— 6 0ay10B BBHICTABIISIETCS CTYJEHTY, €CJIU BBINOIHEHO 21-22 3a1aHuii;
— 5 0aJ/U10B BBICTABIISACTCS CTYACHTY, €CIU BbINOJMHEHO 19-20 3amanuii;
— 4 0aJU10B BBICTABIIACTCS CTYACHTY, €CJIU BhINOJMHEHO 17-18 3amanuii;
— 3 02JU10B BBICTABIIICTCS CTYACHTY, €CIU BbINOJHEHO 15-16 3amanuii;
— 2 0aJUI0B BBICTABIIICTCS CTYAEHTY, €CIU BbINOJHEHO 13-14 3amanuii;
— 1 0a/U10B BBICTABIIICTCS CTYACHTY, €CIH BbINOJIHEHO 11-12 3amanuii.

Y4uebHo-MeToAMYeCKOEe H HH(POPMALIMOHHOE o0ecTedeHne JUCITHIIMHBI

5.1. IlepeyeHb OCHOBHOM H JONOJHUTEIBHON Y4eOHOM JIMTEpPaTypbl, HCOOX0AMMOM 115
0CBOCHHUSA TUCIHHUILINHEI

OcHoBHasl JuTEpaTypa

1. TlyraueB B.M. Kpucramioxumus. [Inexkrponnsii pecypc| KemepoBckuii yHUBEpPCHUTET,
2013. 104 c. http://biblioclub.ru/index.php?page=book&id=232461&sr=1

2. 3opkmii B.M. 3amayHuK MO0 KPUCTAUIOXUMHHM W KpucTtaymorpaduu / mox pex. JI. M.
bopucanosoit. M.: WM3g-Bo MI'Y, 1981. 39 c. http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+3556+default+1+1+F+1.2.840.10003.5.102+rusb.

3. Uersepukosa, A. I'. Kpucramiorpadus [ DnekTpoHHbIH pecypc] : yued. mocodue.
Open6ypr: Jlaus, 2012. 104
c.http://biblioclub.ru/index.php?page=book&id=260745&sr=1>

JonoJHuTe/ILHAA JTUTEpPATYypa:

4. bokwuii I'.b. Kpucrammoxumus. MU3n-Bo MI'Y, 1960. 359c. http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+3556+default+2+1+F+1.2.840.10003.5.102+rus.

5. bacanaes, FO. M. Kpucrannodusuka u KpuCTaJuIOXUMHUsI [ DIIEKTPOHHBIN pecypc] : yueo.
Kemeposo: Kemeposckuii 'Y, 2014 . 403 c.:
http://biblioclub.ru/index.php?page=book&id=278304

6. Eropor-Tucmenko FO.K. Kpucramiorpadust n kpucramioxumus. Y HuBepeuteT. «KVY»,
2005. 592c. http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+3556+default+1+1+F+1.2.840.10003.5.102+rus

7. Kpucrannoxumus. Bonpocs! u 3agaun. Metoanueckue yka3zaHus sl CTYJEHTOB 3 Kypca
xummuueckoro ¢akynbrera. Anexuna M.E. VY¢a: PUL baml'VY, 2016. 40 c.
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5.2. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «AHTepHET» N
NPOrPaMMHOI0 ol0ecre4eHnsl, He00OXOAUMBIX /ISl OCBOCHHS M CHHUILTHHbBI

1. Dnekrponnas oubauoreunas cucrema «2Ob baml'Vy - https://elib.bashedu.ru/

2. DnekTpoHHas OuOMMOTEYHAs CHCTEMa

https://biblioclub.ru/

«YHUuBepcUTEeTCKasi OWOIMOTEKa OHJAWH» -

3. DnekTpoHHas OMOIMOTEUHAs CUCTeMa u3aTenbcTBa «Jlanby - https://e.lanbook.com/

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

5. YuusepcanbHas ba3pl manubpix EastView (mocTym K 3JIeKTPOHHBIM HAayYHBIM JKypHajam) -
https://dlib.eastview.com/browse

6. Hayunas nsnekrponnas Oubnmoreka - elibrary.ru

(TocTyn K D3JEKTPOHHBIM Hay4YHBIM

KypHajam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. lorosop Ne 104 or
17.06.2013 r. JIunenzuu 6eccpoyHbIe
8. Microsoft Office Standard 2013 Russian. [foroBop Ne 114 or 12.11.2014 r. JluneHsun

OeccpouHbIe

9. Kaspersky Endpoint Security mns Ousneca - Crangaptasiii. JJoroBop Ne31806820398 ot
17.09.2018 r. Cpok aerictBus auteH3uu 10 25.09.2019
10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License

11. Cucrema

LHCHTPAJIU30BAHHOI'O

TCCTHUPOBAHUS

obmecrBeHuad auneH3ns GNU

baml'yV  (Moodle).

YHuBepcanbHas

6. MaTepI/laJIbHO-TeXHI/I‘ICCKaﬂ 6333, HeoOXoauMas JJist OCYHICCTBJICHUA

00pa30BaTeJIbLHOIO MpoIecca Mo TUCIHUTIIHHE

HaunmenoBanue OcHaIeHHOCTD CHEUAIBHBIX OMelIeHHii 1 IlepeyeHb TULEH3HOHHOTO
cnenuaJbHbIX NOMeIlleHMIi IS CAMOCTONATEILHOI padoThI NPOrpaMMHOI0 oGecrneveHusl.
TIOMeIeHni H PexBU3NTHI NOATBEPIKIAIOIIETO

MoMeIeHMii AIs1 AOKYMeEHTA

CaMOCTOATEIbHOM
padoThl
ydyeOHast  ayAuTOpHSA Aynutopusi Ne 405 1. IlpaBa Ha mnporpammsl amsi OBM
TSt npoBeneHusi | YueOHas wmeOenb, ydeOHO-HAIJISIHBIE TOCOOUS, | ONepalMOHHAas cucrema JUTst
3aHATHH JEKIHOHHOTO | JI0CKa,MyIbTHMEANA-TIPOEKTOP Mitsubishi | mepconamsHOrO Kommbiorepa WinSL 8
THIIA: Ay TUTOPHUS Ne | XD3200U, skpan ¢ anekrporpusogom 300¥400cm | RussianOLPNLAcademicEditionLegaliz
405 (xopmyc | SpectraClassic ationGetGenuine.
XUMHUYECKOTO AyautopusaNe311 2. IlpaBa Ha mporpammsl s OBM
(hakynprera), YuebHnass mebenb, ydeOHO-HATNSAAHBIE TOCOOUs, | OOHOBICHHE OMEPAIMOHHON CHCTEMBI
ayIuTOpHS Ne311 | mocka, mpoektop Mitsubishi XD 600U, skpan ¢ | mist MIePCOHATBHOTO KOMITBIOTEpa
(Kopmyc XHMHYECKOTO | BJIeKTpompuBogoM Projecta 183*240cm  Matte | WindowsProfessional 8
(baxyspreTa), white RussianUpgradeOLPNLAcademicEditio
ayauropusiNe 310 Aynuropus Ne 310 n. Horosop Nel04 ot 17.06.2013 r.
(kopnyc xumudeckoro | YueOHas wmeOenb, ydeOHO-HArsaHble mocoowus, | JIuneHsun 6eccpovHsIe.
(axynpreTa), JI0CKa, MyJIbTHUMEANA-TIPOEKTOP Mitsubishi | 3. [Iporpamma mist 9BM OfficeStandard
aymuropuss  Ne 305 | EW230ST, »skpan Hactenubid Classic Norma | 2013 RussianOLPNLAcademicEdition.
(xopryc  xummyeckoro | 244*183 HoroBop Nell4 ot 12.11.2014 .
(akynbTeTa). Aynutopus Ne305 Jlunensuu 6eccpoyHbIe.
Yuebnass mebenb, ydeOHO-HArJsAHBIE mocoOus, | 4. IIpara Ha HCITOJIb30BaHNE
JIOCKa, MyJIbTUMEIUA-TIPOEKTOP Mitsubishi | mporpamMmmHOTO obecrieueHus
EW230ST, oskpam Hacrennsiii Classic Norma | KasperskyEndpointSecurity Ui
244*183 OousHeca - CraHAApTHBIA, TPOJICHUE

moamucku Ha | rom.  JloroBop
Ne31806820398 ot 17.09.2018 r.
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J1abopaTopuu:
aymuropust  Ne 401
(xopmyc XHMHYECKOTO
(akympTeTa),
aymuropust  Ne 421
(xopmyc XHMHYECKOTO
(akympTeTa):
aynutopusi  No 405
(kopryc  XMMHYECKOT0
(axynpreTa),
ayauropusaNe311
(kopryc  XMMHYECKOTo
(axynpreTa),
aynuropusiNe 310
(Kopmyc XHMHYECKOTO
(akynpTeTa),
aynutopuss  Ne 305
(xopmyc  XHMHYECKOTO
(akympTeTa),
aymuropuss  Ne (001
(xopmyc XHMHUYECKOTO
(axynbTeTa),ay IuTOpHs
Ne 002 (xopmyc
XHMHUYECKOTO
(hakympTeTa),ayINTOPHS
Ne 006 (xopryc
XHMHYECKOTO
(hakympTeTa),ayINTOPHS
Ne 007 (xopryc
XHMHYECKOTO
(axynbTeTa),ay IuTOpHs
No 008(xoprryc

XUMHYCCKOT'O

Aymutopust Ne 401
Y4eOHass mebenb, y4eOHO-HArJSIIHBIE TOCOOUS,
IOCKa, OaHs BojsHas, Bechl aHamuThdeckue Leki
B2104(100*0.001 r), BECHI BK-600
nmabopatopreie (600%0,01 1), cucreMHBII OJOK
komnproTepa Pentium 4 2.0A/GigaByte GA-

8LD533/512Mb/4 0O.0OGb/FDD/ATX.
muctwustop [19-4.
Aynutopust Ne 421

VYuebHass MeOenb, y4eOHO-HATIATHBIC MMOCOOWS,
nocka, Becbl BK-600 naboparopusie (600*0,01r)

Aynuropus Ne 405
VYuebHass MeOenb, y4eOHO-HATJISIIHBIC MOCOOUS,
JIOCKa,MyJIbTUMEANA-TIPOCKTOP Mitsubishi

XD3200U, skpan ¢ anekrponpusogom 300*400cm
SpectraClassic

AynuropusaNe311
YueOHast wmebenb, ydeOHO-HATMSAHBIE ITOCOOWS,
nmocka, mpoekrop Mitsubishi XD 600U, skpan ¢
anekTponpuBomoM Projecta 183*240cm  Matte
white

Aynurtopus Ne 310
YyebHas MmeOenb, ydueOHO-HATJISAHBIC TMOCOOWUS,
JIOCKa, MYJIbTUMEANA-TIPOEKTOP Mitsubishi

EW230ST, okpan HacteHHblii Classic Norma
244*183

Aynuropus Ne305
YueOHass wmebenb, ydeOHO-HATMSAHBIE ITOCOOWS,
JIOCKa, MYJIbTHMEANA-TIPOCKTOP Mitsubishi

EW230ST, o»kparm Hacrennsrii Classic Norma
244*183

Aymuropust Ne 001
Yyebnas wmebenb, ydeOHO-HAINIATHBIE TOCOOUS,
JI0CKa

Aymauropusi Ne 002
Yyebnas wmebenb, ydeOHO-HAINIATHBIE TOCOOMS,
JIOCKa

Aynuropus Ne 006
YueOHasts meOenb, ydeOHO-HATMSAHBIE ITOCOOWMS,
JIOCKa

Aynuropus Ne 007
YuebHass meOenb, ydeOHO-HATJISAHBIC MOCOOHS,
JI0CKa

Aymauropusi Ne 008
Yyebnas wmebenb, ydeOHO-HAINATHBIE TOCOOUS,
JI0CKa

Aynurtopus Ne 004
yuyeOHasi  ayauTopus Aynutopus Ne 405
pifi b nposeneHusi | YueOHas wmeOenb, ydeOHO-HarJsiAHBIE TOCOOUS,
TPyNIOBBIX H | JOCKa,MYJIbTUMEAUA-TIPOEKTOP Mitsubishi
HHIABHIYATbHBIX XD3200U, sxpan ¢ anektporpusogom 300*400cm
KOHCYJIbTALHUI, SpectraClassic
yuyeOHass  ayauTopus AynautopusaNe311
st TeKkymero | YueOnas meOenb, y4deOHO-HATJSIIHBIE ITOCOOWS,
KOHTPOJS U | mocka, mpoektop Mitsubishi XD 600U, sxpan c
MPOMEKYTOIHOI anekTponpuBoaoM Projecta 183*240cm  Matte
aTTecTaluu: white

aymutopuss  Ne 405
(xopmyc XHMHYECKOTO
(axynpreTa),
ayauropusNe311
(kopmyc XHMHUYECKOTO

Aynurtopus Ne 310
VYyebnas wmebenb, ydeOHO-HAINIATHBIE TOCOOHS,
JI0CKa, MYJIbTUMEAUA-TIPOEKTOP Mitsubishi

EW230ST, okpan Hactrennsiii Classic Norma
244*183

28




(axynpreTa),

aynutopusNe 310
(xopmyc XHMHYECKOTO
(akympTeTa),

aymuropuss  Ne 305
(xopmyc XHMHYECKOTO
(akynpTeTa),
aymuropuss  Ne (001
(kopryc  XMMHYECKOT0
(axynpTeTa),ay IuTOpHs
Ne 002 (xopmyc
XHMHUYECKOTO
(axynpTeTa),ay IMTOpHs
Ne 006 (xopmyc
XHMHYECKOTO
(hakynmpTeTa),ay INTOPHS
Ne 007 (xopryc
XHMHYECKOTO
(hakympTeTa),ayINTOPHS
No 008(xoprmryc
XHMHUUYECKOTO
¢axyipreTa),
aymuropuss  Ne 004
(xopmyc XHMHUYECKOTO
(akympTeTa),
aynutopuss  Ne 005

Aynuropus Ne305
VYuebnas mebenb, ydeOHO-HAINIATHBIC TIOCOOHS,
JIOCKa, MYJIbTHMEANA-TIPOCKTOP Mitsubishi

EW230ST, oskpan HactrenHsiii Classic Norma
244*183

Aynuropus Ne 001
YuebHass wmeOenp, ydeOHO-HATTSAHBIE ITOCOOWMS,
JI0CKa

Aymautopus Ne 002
VYuebHass MeOenb, y4eOHO-HATJISIIHBIC IMOCOOUS,
JI0CKa

Aynutopus Ne 006
VYuebHass MeOenb, y4eOHO-HATJISIIHBIC MOCOOUS,
JI0CKa

Aynuropus Ne 007
YuebHass wmeOenp, ydeOHO-HATTSAHBIE ITOCOOWMS,
JI0CKa

Aynuropus Ne 008
YueOHass wmebenb, ydeOHO-HATMSAHBIE ITOCOOWS,
JI0CKa

Aynurtopus Ne 004
YuebHas wmeOenb, yd4eOHO-HATIISAHBIC TMOCOOWUS,
JIOCKa, KOMMYTaTop HP V1410-24G,
nepcoHaibHbll KoMmbioTep Lenovo ThinkCentre
A70z Intel Pentium E 5800, 320 Gb, 19" - 15 i,
mkad HacteHHbIn TLKOU.

(xopmyc XHMHYECKOTO Aynuropus Ne 005

(akymeTeTa). YueOHass wmebenb, ydeOHO-HATMSAHBIE ITOCOOWS,
JIOCKa, KOMIBIOTEP DEPONeos 470
MDi5_3450/AGDDR/T500 G/DVD+R u mMoHuTOp
ViewSonic 21.5 - 13 mwr, mkap TLK TWP-
065442-G-GY, mkad monraxusiii NT PRACTIC
2MP47-610B/SSt450/  SKS1/SSt750,59560, 00
T.316-14, mxad nacrennsiit TLK6U

noMeneHne I 3aa noctyna K 3J1eKTpPOHHOI nHopManun

CaMOCTOATEIbHOM Budimorexkn

padorer: 3an qoctymna k | [IK (MOHOOMOK) — 8 IIT., MOJKITFOUYEHHBIX K CETH

JJIEKTPOHHOH Wnrepner, HEOorpaHWYeHHBIN JOCTYTI K

HHPOpPMATTH anekTpoHHeiM Bl  uw  3OBC;  komuuectBO

Bubnuorexu, IMOCaJOYHBIX MECT — 8.

yuTadbHbIM  3am  Nel YuraabHsli 321 Nel

(TmaBHBIHA kopnyc), | Hayunslit u yueOHblli (OHA, HaydHas IIEPUOJMKA,

gutanpHbiii  3am Ne2 | TIK (momo6mok) - 3 wr, Wi-Fi moctyn mis

(xopryc (uzmara), | MOOMIBHBIX YCTPOMCTB, HEOTPAHUUEHHBIH JOCTYII

YUTAIBHBIN  3a1  Ned
(xopryc o6uodaka),
yuTanbHeIl  3am  NeS
(TymMaHUTapHBIT
KOpIyC),  YHTaJbHBIN
3an Ne6 (xopmyc
MHCTHUTYTA paBa),
yuTandbHbIM  3am  Ne7
(TymaHUTapHBIH
Koprryc), aynutopus Ne
418 (xopmyc
XHUMHUYECKOTO
(bakynpTeTa)

k OBbC u B/I; konn4yecTBO MocaI09HbIX MeCT — 76.
YuraabHbli 320 Ne2
Hayunslit 1 yueOHbIN (OHA, HaydHas IIEPHUOJMKA,
Wi-Fi  moctym st MOOWIBHBIX — YCTPOWCTB,
HeorpanuueHsueli goctyn k OBC wu B
KOJIMYECTBO MOCaJO4YHBIX MecT — 50.
YuraabHbli 321 Ned
Hayunslit 1 yueOHbIN (OHA, HaydHas IIEPUOHKA,
HeorpanmyeHHbli goctyn  k  OBC wu Bl
KOJIMYECTBO MOCaJ04HBIX MecT — 60.
YurajabHbli 3271 NeS
Hayunsrit n yueOHsi GoHA, HaydHAS NEPHOANKA,
IIK (MoHOG10K) - 3 mT, HEOrpaHWMYCHHBIH JOCTYII
k OBC u BJI; Komn4ecTBO MOCaI0YHbBIX MECT — 27.
YuraabHbli 321 Ne6
Hayunslii 1 yueOHbIH (OHA, HaydHas IIEPUOIMKA,
IIK (MOHO0JIOK) - 6 HIT, HEOTPAaHWYEHHBIH JOCTYII
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k OBC u B/I; xonndyecTBO mocamounbix MecT — 30.
YuraabHbli 3271 Ne7

Hayunsrit n yueOHbpI (pOHN, HaydHAS TIEPHOANKA,

IIK (MOHOOMOK) - 5 mT, HEOTPAaHWMYCHHBIH JOCTYII

k OBbC u B/I; koau4yecTBO mocago4YHbIX MecT — 18.
Aynuropus Ne 418

YuebHas Mebenb, (PaKCHMWIBHBIM  ammapar

Panasonic KX-FL423RUB — 2 mrr., 3H-metp pH-

150MU (¢ roc. moBepkoii), aBTOTpaHchHopMaTOp

TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p

T.207/2-15, Becwt "Ohaus" PA64C (65r, 0,1mr) ¢

noBepkoi, Becsl VIC-1500d1 (1500r. 100MI,
BHeurH.kanmmoposka) ACCULAB, wonomep U-
160MU c TIOBEPKOI, KOMILIIEKC

BonbTamIiepomerpudeckuii CTA, kommbioTep B
xkomrmiektre DEPO Neos 4601\O/mouuTop 20"
Samsung  BX2035/knaB./MpIe,  KOMIIBIOTED
nepcoHanbHbIi  Nel  T1.210-14/3, wmarHuWTHas
Memanka 0e3 Harpesa Tolopino — 2mT, MarHuTHas
MelajKa ¢ HarpeBoM U HaHokepamu4d.nosepx hG-
MAG HS, metp-pH pH-150MMU (c roc.mosepkoii),
monutop 19" LG L1919S BF Black
(LCD<TFT,8ms, 1280%1024,250K/1/M.1 400:1,4:3
D-Sub), mepcoHaybHBI KOMIBIOTEP B COCTaBe

c/omox/Core  J7-4770  (3.4)/H87/SYGA/HDD
500Gb, MOHHUTOD JKK"20"Bencl.knaBuar
ypatmbiiib, npuntep Canoni-SENSYSMF3010,

pH-metp pH-150MU ¢ roc.nmoBepkoi, CUCTEMHBIN
omox IIK (775), mxad cymmumsHbi LOIPLF-
25/350-GSl1, (310X 310x310 MM
0/BeHTHJIATOpA.HEPIK.CTANIb udposoit
KOHTPOJIEP), KOJIMYECTBO 1MocagouHbix mecT — 10.

nomenieHne A
XpaHeHHUs "
NpopUIAKTHYIECKOI0
00CJIy)KUBAHUS
yueOHOro
000py10BaHus:
aynutopust  Ne 416
(xopryc  XMMHYECKOTO
(bakynpTeTa)

Aynuropus Ne 416
ATOMHO-a0CcOpOIIMOHHBIH cniektpodoTomerp
mozenb AA-7000, dupmer "lllumansy", Snonus,
0aluIoH ¢ remueM Mapkd A — 2 IOT, BEHTHJIATOP
BEHTC 100 BKMiy*1/, ra3oBbIii Xpomaro-Macc-
cnektpomerp wmoaenbr GCMS-QP  2010PIUS,
KOMIIBIOTEp B  COCTaBe: CHCTEMHBIH  OJIOK,
MOHHUTOpP, KJIABHATypa, MBIIIb, KOHIUIIHOHEP
QUATTROCUMA QV/QN-FI2WA, HOyTOyK
FujitsuLifebooKF530 IntelCorei3-
330M/4Gb/500Gb/ DVD-
RW/BT/15.6"/Win7HB+0ffice, MepCOHAJIbHBIN
kommbpioTep B kommuiekte HP AiO 20"CQ 100 eu
(MoHO610K), 3nmekTporuTka Irit IR-8200,1500BT
nuameTp KoHdopkn 185Mm.

1. IlpaBa Ha nporpamms! 111 9BM
orepaloHHast cucrema Ut
HepcoHanbHOro KommbeioTepa WinSL 8
RussianOLPNLAcademicEditionLegaliz
ationGetGenuine.

2. IlpaBa Ha nporpammsl it 9BM
OOHOBJICHHE OMNEPAITHOHHONH CHCTEMBI
UL TIEPCOHANBHOTO  KOMITBIOTEpa
WindowsProfessional 8
RussianUpgradeOLPNLAcademicEditio
n. Joroop Nel04 ot 17.06.2013 .
Jlunensuu 6eccpoyHbIe.

3. IIporpamma
OfficeStandard
RussianOLPNLAcademicEdition.
HoroBop Nell4 ot 12.11.2014 .
JlunieH3uu OeccpoyHbIe.

4. TIlpaBa Ha UCHOJB30BaHUE
MIPOTrPaMMHOTO obecrieueHus
KasperskyEndpointSecurity Juis
6msneca - CTaHDapTHBIN, NPOATICHUE
moamucku Ha 1 rom.  JloroBop
Ne31806820398 ot 17.09.2018 .

5BM
2013

JIIA
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MHWHOBPHAYKU POCCUA

[Ipunoxenue 1

®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»

XUMUYECKU ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

IUucHumInael KpucTtajuioxuMusl Ha 6

(HauMEeHOBaHWE JUCITUTIIIHBI)
oYHas

(dhopma 00ydeHust

cemecTp

Bua pa6otsl O0BLeM TUCHUIITTHHBI
O6mas tpynoemkocts aucuuruinabl (3ET / gacos) 2/72
Y4eOHBIX YaCOB HAa KOHTAKTHYIO PabOTy C MPEIo aBaTesem: 48
JIEKLIUHA 16
MIPAKTUICCKUX/ CEMUHAPCKHUX -
J1a00paTOPHBIX 32
OpyTux (TpynnoBasi, MHIUBUIyaTbHAs! KOHCYJIBTAINS U UHBIC
BUJIbI YU€OHOM JICATEIILHOCTH, MPElyCMaTPUBAIOIIIE PadoTy
oOygaromuxcs ¢ nmpenogasarenemM) (DKP) 0,2
Y4eOHBIX 9acOB Ha CAMOCTOSATEIbHYI0 paboTy obydaromuxcs (CP) 23,8
Y4eOHbIX YacOB Ha MOJATOTOBKY K
sk3aMeny/3auery/aud depennnpoBannomy 3auery (Kontposns)

®opma(bl) KOHTPOJIS:
3a4er 6 ceMecTp
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dopma U3ydeHHUs] MAaTEPUAIIOB: JIEKLIHH,

dopma TEKYIIEero

OcHoBHas U KOHTPOJIA
IMPAKTUYCCKUEC 3aHATHUA, CCMUHAPCKUEC
JOITOJIHUTEIIbHAs 3anaHus 110 yCII€Ba€MOCTHU
No 3aHsTHS, 1a00paTOpHbIC PabOTHI, HTEpaTypa, it y (KOILTIOKBHYMBL,
Tema u conepxkanue caMoCTosITeNIbHas padoTa U TPYLOEMKOCTH (B CaMOCTOATCIIbHOU
n/m peKoMeHTyeMast KOHTPOJIbHBIE
gacax) paboTe CTyIeHTOB
CTyIeHTaM (HoMmepa 3 paboThI,
CITHCKA) KOMIIBIOTEPHBIE
JIK I[TP/CEM JIP Cp TECTBI H T.1L.)
2 3 4 5 6 7 8 9

1. Oneparii ¥ DIICMCHTHI 2 - 4 2 [1-7] Brlyuuts  obosnavenus | KoHTposbHas pabora,
cumMerpud. TodeuHble U TOYCHHBIX rpynmn TECTOBBIE 3aJIaHUA
IPOCTPAHCTBEHHBIE TPYIIIBI cumMmerpun no [-M wu
cummerpun. MHIekcsl pedep [leHdaucy, BBITOIHUTH
U TpaHei. 3aaHus 110 MTOCTPOCHUIO

cTepeorpapuIecKux
TIPOESKITHIA 3JIECMEHTOB
cummetpuu TT'C.

2. Kpucrammuaeckass pemeTka 2 - 4 4 [1-7] JoxkazaTh KonTponbsnas padora,
u KpHUCTaJUTHIeCcKas CYIIIECTBOBaHHE 14 TECTOBBIC 3aIAHHS
CTPYKTYypa. Tpancmanum. pemeTox Bpag».

IMoacuer KOJIMYECTBA Y3JIOB IoxcuuraTh YHCII0
B pereTKax Bpago. (GOpPMYJIBHBIX CAWHUI] H
Onpenencuue qrcia CTEXHUOMETPUUCCKMI
(hopMyITBHBIX SMHUII, cocTaB BEIIIECTBR,
MPUXOJSIIIUXCA HA SYCHKY NPUBEICHHBIX B
CTPYKTYPBIL. onucanuu [7].

3. Teopus WIApOBBIX YIAKOBOK. 2 - 4 2 [1-7] Brraucaute KonTponbHas
CummeTpust IIapOBBIX KOA(pPHUIHEHT pabora, TeCTOBBIC
cioeB. Buapl mmoTHeHmmx xomnaktHoctu s 'K,
ynakoBok. Pemienue 3agau OLK, I'TlY m anma3zHoi SUIAHITL, KOIIOKBIYM
Ha OMpeIeNICHHE CTPYKTYPHI YIIaKOBKH
YIaKOBOK IPH Pa3HBIX K.4.;

CrnoitHOCTh YIIaKOBOK.
3amuce (parMeHToB.
Pacuer crenenu 3anoigHeHus
npoctpanctia ().
4. | T'omomecMuyeckue u 2 - 4 4 [1-7] BriBecTn npenensl | KonrpospHas paboTa,
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TreTepoOaACCMUICKCKUEC

CTPYKTYPBI. Tumsr
XUMHUYECKOH CBSI3H B
KpHUCTaJIIax. OTpsiast

cTpykTyp. a) VOHHBIA THI
CBs3HM, CcBoMcTBa. Pacuer
SHEPIrUM  KPUCTAIMYECKOU

pEIIeTKH. 0)
Merannnyeckas CBSI3b.
OcoGeHHOCTh CTPOCHUS

METaJUINYECKUX KPUCTAJIIOB.
B) Cunbl BaH-ZIep-Baaibca U
KpUCTaJIBl  C  BaH-Iep-
BaaJbCOBBIM
B3aHMOJICHCTBHEM.

YCTOMYUBOCTH CTPYKTYP
HMOHHBIX KPHCTAJJIOB IS
Pa3IMYHBIX 3HAYCHUH K.4.
Pemenue 3amayq [7].

TCCTOBBIC 3aJaHUsA

[onatne 00  aTOMHBIX, [1-7] Wzyunts  coBpemennsle | KoHTponbHas pabora,
HOHHBIX U 3(deKTHBHBIX METOJIBI TSt TECTOBBIE 3aMAHIS
pammycax.  MeTomel  HX ONIPEAETICHUsI  HMOHHBIX,
OTIpeJIeTICHUS. Bnmsnue METAUIMYECKUX M BaH-
MOJIAPU3ALUHA HA CTPYKTYPY JIep-BaalIbCOBBIX
KPHCTAJLIOB. paJycoB.
duznyeckue CBOICTBa [1-7] Wzyunte  crpykrypHo- | KoHTponbHas padora,
KpUCTAJIJIOB. YYBCTBUTECJIbHBIC TECTOBBIC 3a/IaHUS
SBnenuss wm3omoppuzMa U CBOMICTBA  KpHCTaJUIOB.
noauMopduzMa Ocobslie CBOMCTBA!

CIIaITHOCTb.

DneKTpUIecKue

CBOWCTBA:

ITE303JIEKTPUYECKHE,

MUPOIIEKTPUIECKUE.

Onruyeckue  cBoiicTBa

KpHUCTAJJIOB.
PeanbHblie KpHUCTAJLJIBI. [1-7] Beryunts BUIBI u | KoHTpombHas paﬁoTa,
Knaccudukamms nedexToB CBOWCTBa TOUYEUHBIX TECTOBBIC 3aaHUS
CTPYKTYPBI. Toueunsle (mapHBIX) W JHMHEHHBIX
Je(eKTHI. Jucnoxanuu. nedexToB
OCHOBHBIE TIPE/ICTABIICHUS O KPUCTAJNINYECKOH
pocte kpuctamia. PeansHble CTPYKTYPBI.

(opMBI pOCTa KPUCTAIIIOB.

Maremaruueckast OlLlEHKA
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Maxpocxonmqecxne

HCKa)KeHI/Ifl, BBI3BAHHBIX

TIe(EKThI. DIUATAKCHSL. JUCIOoKauen -
TIPUMEPHI, peuieHue
3a1ad.

CrpykTypHas XUMHSI 2 3,8 [1-7] Beisectr COCTaBBI KOJUIOKBHYM

cumkatoB. Kiaccngukarms KPEMHEKHCIOPOIHBIX

CTPYKTYP CUIIMKATOB. panuKasoB B

W3oBaneHTHBII u 3aBUCUMOCTH oT

TeTepPOBATICHTHEII CTPYKTYPHI CHJIAKATA.

H30MOPQHU3M B CHITMKATaX. Hayuntbcss  ompenenstsb

3aBI/ICI/IMOCTL (bI/I?:I/I‘IeCKI/IX BUJ CHJIMKAaTa IIO0 €ro

CBOWCTB CHJIMKATOB OT WX bopmyrte.

crpoenus. Ilpuponuele u

CHHTCTHYCCKUC LICOJINTHI, UX

CTPYKTYpa, IPUMCHCHHE

Bcero yacos: 108 16 32 23,8
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PeliTHHT — IIAH AMCHUIIIMHLI

Kpucramnoxumuss ba3zosas yacts b1.b.19
(Ha3BaHWE IUCIUILIMHBI COTIAcHO pabouemMy yueOHOMY TIaHY)
HarnpaBieHue/crenuanbHocTh 04.05.01. dyHnaMeHTaIbHAS ¥ IPUKIIATHAS XUMUS

ITpunoxxenne Ne 2

Hampasnennocts (mpoduis) moAroToBku HeopraHnmueckas XUMUs

Kypc 3 ,cemMectp__ 6
Buabl yueOHoit neareabHocTn | bamnza Ywucno bannel
CTYJAEHTOB KOHKPETHOE 3alaHuil 3a MuHnumansabli | MakcuManbHbIN
3a7aHue CEMECTp
Mopayas 1
Texkyuui KOHTPOJIb
1. AynutopHas paGoTa 5 1 0 5
2. KoutposnbHas pabora Nel 10 1 0 10
3. . KonrposbHas paGora Ne2 10 1 10
Py0e:kHblii KOHTPOJIb
1. Komoksuym 25 1 0 25
Moayasb 2
Texyumuii KOHTPOJIb
1. AynutopHas paboTa 5 1 0 5
2. TeCTOBBI KOHTPOJIb 5 2 0 10
3.KontponbHas pabora Ne3 10 1 0 10
Py0e:kHbIii KOHTPOJIb
1. Komnoksuym 25 1 0 25
HoompurenbHbie 0B
1. CryaeHueckas oJluMIIMaga 5
2. [TyGnukarwst ctatei 5
3. U3roToBienne Moaenei
KpHUCTAJIJIOB
IocemaemocTh (0a/UIbI BHIYUTAIOTCS U3 0011el CyMMBbl HAOPaHHBIX 0AJ1J10B)
1. Tlocemenne IEKIIMOHHBIX 0 —6
3aHATHI
2. Tlocemenne MpakTUUECKUX 0 -10
(cemuHapckux, 1ab0pPaTOPHBIX
3aHATHIN)
MTOroBplii KOHTPOJIb

1. 3auer | 110
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