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Cocrasurens: [O.H. burinosa

Pabouas nmporpaMma JUCHMIUIMHBI YTBEPKACHA HA 3acelaHuM Kadeapsl GU3NYecKoil XUMHUU U XH-
Mu4eckon skosnoruu, npotokos Ne 11 ot «01» utonst 2018 r.

JlomotHeHHsT ¥ U3MEHEHUS, BHECCHHBIE B pa00YyI0 MPOrpamMMy JUCIUILTUHBI (OOHOBIICHBI Iepe-
YeHb OCHOBHOM M JIOTIOJIHUTEIBHOM JINTEPATyphl U JIMIIEH3HOHHOE ITPOrpaMMHOE o0ecrieueHue, He-
00X0TMMO€ JISI OCBOCHHSI TUCITUTUIMHBEI ), IPUHATHI HA 3aceJaHuu KaQeapbl PU3NICCKON XUMHH U
XUMHYECKOM 3K0JIoruH, poTokoa Ne 6 ot 22.04.2019 r.

3aBenyromnuii kadeapoit /%L//lw/ / Mycradun A.T.
/

v

JlomonHeHus U U3MEHEHUs, BHECEHHBIE B pab04yI0 MPOrpaMMmy AUCHUILIUHBI, YTBEP)K/ICHBI Ha 3a-
cenannu Kadeaper
pOTOKOJ Ne OT « » 20 1.

3aBenyronmii kKageapoit / ®.1.0./

JlononHeHys 1 U3MEHEHUs], BHECEHHBIE B pab04yl0 MporpaMmy AMCLUILIMHBI, YTBEPKICHBI Ha 3a-
celaHuM Kadeapsl ,
IpOTOKOJ Ne OT « » 20 r.

3aBenyromnuii kageapoit / ®.1.0./




Cnucox JOKYMEHTOB H MaT¢pHuaJja0B

1. Ilepedenp MIaHUPYEMBIX PE3YJIbTATOB OOYYEHHUS IO JUCUUIUIMHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH pe3yJbTaTaMu OCBOEHHUSI 00pa30BaTeNbHOM MPOrpaMmbl

2. Ilenb 1 MECTO AUCHUIUIMHBI B CTPYKTYpE 00pa30oBaTeIbHON MPOrpaMMbl

3. Coneprkanue pabodeit mporpammbl (00beM AUCIUIUIMHBI, THIIBI M BUJIBI YICOHBIX 3a-
HATUH, Y9€0HO-METOIMYECKOE 00ECIIeYeHIE CaMOCTOATEIHLHONU Pab0OThI 00yUJaIOIUXCSI)

4, ®OoHJT OIICHOYHBIX CPEACTB MO TUCIUTLINHE

4.1. IlepeueHb KOMITETEHITUI C yKa3aHUEM ATAMOB KX (POPMHUPOBAHUS B MMPOIIECCE OCBO-
eHusi oOpaszoBarenbHON mporpamMmbl. OmNucaHUE MOKazaTele M KpUTEPHUEB OLICHUBAHMUS
KOMTIETCHIIMI HA PA3JIMYHBIX dTanax ux GOpMUPOBAHUs, ONMMCAHUE IIIKAJI OIICHUBAHUS

4.2. TunoBble KOHTPOJIbHBIE 3aJJaHKsI WM UHbIE MaTepHalIbl, HEOOXOAUMBIE JJIs1 OL[CHKU
3HAHW, YMEHUI, HABBIKOB U OIBITA JEATEIHHOCTH, XaPAKTEPU3YIOIIUX dTanbl (popMupoBa-
HUSl KOMIIETEHIIMI B Mpoliecce 0CBOEHHUsI 00pa3oBaTelbHON MporpaMMbl. MeToudyeckue Ma-
TEpUAJIbI, ONIPEAEIISAIONINE TPOUEAYPbl OLICHUBAHMS 3HAHUM, YMEHUI, HABBIKOB U OIIbITA JIE51-
TEIHHOCTH, XapaKTEPU3YIOUTNX dTarnbl (JOPMUPOBAHUS KOMIIETEHITHIA

4.3. PeiTHHT-TIJIaH TUCIMIUIMHGI (TIPU HEOOXOAMMOCTH)

5. Y4eOHo-MeToanueckoe U HHHOPMAIIMOHHOE 00eCIICYCHHUE JUCIIUILTHHBI

5.1. [lepeueHb OCHOBHOW M JOTIOJHUTEIHHON Y4eOHON TUTEpaTyphl, HEOOXOAUMOMN st
OCBOEHUS NUCLIUIUINHEI

5.2. Tlepedenp pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «HTepHeT»
U TIPOTPaMMHOT0 00ecIIeYeH s, HEOOXOIMMBIX JJIs OCBOCHUS AVCIIMILTUHBI

6. MaTepI/IaHBHO'TeXHI/I‘ICCKaH 68.38., HeO6XOI[I/IMa$I AJIL OCYHICCTBIICHUS O6paSOBaTeJ'II>—
HOI'0 nponecca 1no JIMCOrIlInHe




1.

Ilepedyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs M0 JUCHUIINHE, COOTHECEHHBIX €
IJIAHUPYEMBbIMH pPe3y/IbTaTaMH 0CBOCHHs 00pa30BaTe/bHON MPOrpaMMbl

B pe3ynbrate ocBoeHUs1 00pa30BaTeIbHON MPOrpaMMbl 00yUYaAIOUTHIICS T0JKEH OBJIa/IEeTh Clle-

IYIOIIKUMU Pe3ybTaTaMu O0yUYESHHUs 110 TUCIUTLINHE!

Pe3ynbrarel 00yueHus ®opmupyemas komnerenuus (¢ yka- | [Ipu-
3aHHUEM KOa) Me-
yaHue
3HaHUs Teopernyeckue OcCHOBbI  0a30BbIX | OIIK-1 crmocoOHOCTBIO HCIIONIB30BATH
XUMHUYECKUX AUCIUIUINH TEOPETHYECKUE OCHOBBI TPAJAUIMOH-
HBIX M HOBBIX DPA3/EJ]IOB XHUMHUU IpHU
penieHny npoecCHOHATBHBIX 3a7a4
cTanmaptaele Meronbl mosydeHus, | OIIK-2  BiagenmemM  OCHOBHBIMHU
UICHTU(QUKAIIMM ¥ UCCIEAOBAaHUS | HABBIKAMU JKCIIEPUMEHTAILHOM pabo-
CBOIMCTB BEIIECTB W MaTEPHANIOB, | Thl B NMpodecCHOHATBHON cdepe nes-
npaBmwia 00paboTKH M OQOpPMIICHHUS | TEIBHOCTU C COOJIIOIGHUEM HOPM TeX-
pe3yiabTaToB paboThl, HOpMBI Th HUKH O€30IMaCHOCTH
MaTematuueckuii amnmapat, Heooxo- | OIIK-3 CnocoOHOCTBIO MPUMEHSTH
IUMBIH JUIS pemeHus npodeccruo- | 3HaHUS B 00JacTH eCTeCTBEHHOHAYY-
HaJbHBIX 33J1a4 B O0JIACTH XMMHUU U | HBIX AMCUUIUINH (MaTeMaTuku, (pusu-
MaTepHaAIOBEACHUS KM, OWMOJIOTMH) MPU PEIICHUH 33134
npodecCHoHaANBbHON e TEIbHOCTH
OCHOBHBIE€ MeTOJIbI cuHTe3a U aHanu- | [IK-1 ~ CriocoOHOCTBIO  BBIMOJIHATH
3a XMMHUYECKHMX BEUIECTB, NMPUHIMIA | CTAHAAPTHbIE onepanuu o
paboThl CTaHJAPTHBIX JlabopaTop- | MpeJiaraéMbIM METOJUKAM
HBIX IPHOOPOB.
cTtangaptHeie Metonsl npumeHeHus | [IK-2 Brnagenunem 6a30BbIMU HaBBIKa-
COBPEMEHHON ammaparypsl MpU MPO- | MU UCIOJIb30BAaHUSI COBPEMEHHOM ar-
BEJICHUM HAYYHBIX WCCJICIOBAHUM, | TApaTyphl MPU MPOBEICHUU HAYUYHBIX
UICHTUPUKAIIMM ¥ HCCIEIOBaHUs | UCCIeIOBAaHUN
CBOWCTB BEIIECTB W MAaTEPHUAJIOB,
npaBuia oOpaboTku U odopmieHus
pe3yiabTaToB paboThl, HOpMBI Th
Ymenus BBIIONHATE cTaHnapTtHele naedcTBus | OIIK-1 cmocoOHOCTBIO HCIONIB30BATh

(kmaccuguKanys BENIECTB, COCTAB-
JICHHE CXEeM IPOIECCOB, CUCTEMAaTH-
3alMs JaHHBIX U T.II.) C Y4E€TOM OC-
HOBHBIX HOHATHM M OOIIMX 3aKOHO-
MepHOocTel, (opMynHpyeMbIX B
paMkax 0a30BbIX XMMHUYECKHUX JHUC-
[UILJIAH

TEOPETUYECKUE OCHOBBI TPATUIIMOH-
HBIX Y HOBBIX Pa3/eliOB XUMHUU IIPU
pereHnu npodecCHoHaTbHBIX 3a/1a4

NpoBOAUTL MPOCTBIC XHUMUUCCKHC
OIIBITBI IO HIpc€arara€MbIM MCETOOAU-
KaM

OIIK-2 BrnageHueM  OCHOBHBIMH
HaBBIKAMH HKCIIEPUMEHTAIILHON pado-
Thl B MpPOQeCcCHOHANBHON cdepe nes-
TEITLHOCTH C COOJIIOJICHUEM HOPM TeX-
HHUKH 0€30IaCHOCTH

pelars TUIOBbIE Yy4YeOHbIE 3aJauu
110 OCHOBHBIM pa3zeliaM MaTeMaTHUKU
1 €CTECTBEHHOHAYYHBIX JTHUCHUIUIMH

OIIK-3 CnocoOHOCThIO TPHUMEHSTh
3HaHUSA B OOJIACTH €CTECTBCHHOHAYY-
HBIX JUCIUIUIMH (MaTeMaTuKHu, (U3n-




KM, OWOJIOTMH) TP PEIICHWU 3aaad
po(heCCHOHAILHOM IS TEIIbHOCTH

BBIIIOJIHATE OCHOBHEBIC  OII€pallvu, I1K-1 CriocoOHOCTBIO BBIIIOJIHATD
BBIIOJHACMBIC TPH CUHTC3C M dHA- | CTAHAAPTHBLIC OIICpAllMH IO Ipcjiara-
JIN3€ XUMHNYCCKHUX COCI[I/IHCHI/Iﬁ €MBIM METOJHUKaAM

npoBOIUTh XxuMmHuueckue skcrepu- | [IK-2 Brnagenunem 6a30BbIMH HaBBIKa-
MEHTBI C HCIIOJIb30BAaHUEM COBPE- | MU HCIIOJIb30BAHUS COBPEMEHHOW arl-
MEHHOH aIapaTypsl rapaTypsl IIpU IPOBEICHUH HAYYHBIX
HUCCIEeNOBaHUN

Bnanenus | HaBbikamu paboThl ¢ yueOHOH jute- | OIIK-1 cnocoGHOCTRIO HMCHOIB30BATH
(HaBBIKK / | paTypoil M0 OCHOBHBIM XMMHYECKHM | TECOPETHYECKHE OCHOBBI TPaJUIINOH-

OMBIT Jiesi- | TUCIMITIIMHAM HBIX M HOBBIX DPAa3/eIOB XUMHUH IPH

TENBHO- penieHuy mpoQecCHOHATbHBIX 3a/1a4

CTH) 0a3oBeiMH HaBbikamu mpoBeaeHus | OIIK-2 ~ BrmageHueM  OCHOBHBIMH
XMMHYECKOTO  JKCIIEPUMEHTa M | HaBBIKAMH JKCIIEPUMEHTAIBHOU pado-
oopmieHus ero pe3yabTaToB Thl B NpPOQecCUOHANbHON cdepe aes-

TEJIBHOCTH C COOJIIOJICHHEM HOPM TEX-
HUKUA 0€30I1aCHOCTH

HaBbIKaMu paboThl ¢ yuebnoi mute- | OIIK-3 CnocoOHOCTBIO MPUMEHSTH
paTypoi, OCHOBHOM TEPMHHOJIOTHEH | 3HAHHS B OOJIACTH €CTECTBEHHOHAYY-
U TOHSATUITHBIM anmapaToM 0a30BbIX | HBIX AMCLUMIUINH (MaTeMaTuku, (husu-
MaTEMATHYECKUX M C€CTCCTBCHHOHA- | KM, OMOJIOTMH) TPH pPEIICHUU 3a7ad
YUYHBIX JUCIMILTUH pohecCHOHANBLHOM e TEeNIbHOCTH

HaBblKaMu BblnosiHeHUd cTaHaapT- | [IK-1  CnocoOHOCTBIO  BBINOJIHATH
HBIX OIepalyil MO NpeularacMbIM | CTaHAAPTHBIE ONEpALlUU IO Npeasara-
METOJIMKAM €MbIM METOJIUKAM

Bnaners 0OasoBbiMH HaBbikamu uc- | [IK-2 Bnagennem 0a30BBLIMH HaBBLIKa-
MOJIb30BaHUS COBPEMEHHOM ammapa- | MU UCIOJIb30BAaHUsI COBPEMEHHOM ar-
TYpbI TIPU TPOBEJICHUH HAYYHBIX MC- | TAPATyphl MPU MPOBEJICHUN HAYYHBIX
clIeJOBaHUM HCCIIeIOBaHU M

2. Heuab u MecTO TMCHHUIIMHBI B CTPYKTYpe 00pa3oBaTe1bHOIi MPOrpaMMbl

JqucuummHa «KuHeTHKa M MEXaHU3M KaTaIMTHYECKHX IPOLECCOB» OTHOCUTCS K Bapua-
TUBHOW 4acCTH 00pa30BaTeIbLHOMN MPOTPAMMBI.

JucuuruinHa u3ydaercst Ha 4-M Kypce B 7-eM- U 8-0M cemecTpax.

enu usyyeHus: IUCUUIUIMHBL: (POPMHUPOBAHHUE Yy CTYACHTOB COBPEMEHHBIX IMPEICTaBICHUM
0 pOJIA KaTaJnu3aTopa B COBPEMEHHON MMPOMBIIIJIEHHOCTH, MEXaHU3ME U KHHETHKE KaTaIUTHUECKUX
IIPOLIECCOB, OBJIAZICHUE 3HAHUSAMHU, YMEHUSIMU U HaBBIKAMH TEOPETUUECKHX M IKCIEPUMEHTAIbHBIX
MCCIJIEOBAHUM KaTAIMTUUECKUX IPOLIECCOB.

Jl711 ocBOEHUS TUCUUIUIMHBI HEOOXOIMMbI KOMITETEHITNH, CHOPMUPOBAHHBIE B paMKaX H3Y-
YEeHUs CIeAYoIUX TucuuIUIMeE «Heoprannueckas xumus», «Opranndeckas XUMHs», «AHaIUTHYE-
ckasg xuMmusi» u «Puznueckas xuMus». s ycBoenus kypca «KnHeTnka u MexaHU3M KaTaluTHde-
CKUX TpOILIecCOB» TpeOyeTcs BiaJieHHe omnepauusmu auddepeHurpoBanus (B TOM YUCIE C 4acT-
HBIMHU TIPOM3BOJHBIMU), UHTEIPUPOBAHHUS, METOAAMH PELIEHUS MPOCTHIX OOBIKHOBEHHBIX Iudpde-
pEHIMAIBHBIX ypaBHEHUN. CTyIEHT JOJKEH UMETh NPEACTABIEHUE O CTPOEHUH BELIECTBA, KBAHTO-
BOI XUMUH, (a30BBIX Mepexojax U OOMIMX 3aKOHOMEPHOCTAX XUMUYECKUX MPOLIECCOB.

3. Coaep:xanue padoyeii mporpaMmbl (00beM JMCHUIINHBI, THIBI M BUAbI Y4eOHBIX 3a-
HATHI, y4eOHO-MeToAnYecKoe o0ecneueHue CaMOCTOATEIbHOMH padoThl 00y4alOIIUXCH)

Copneprxanue paboueil nporpammsl npeacraieHo B [Ipunoxennn 1.




4, DoH/1 OLIEHOYHBIX CPEJCTB MO JUCHHUIIHHE

4.1. [lepeyeHb KOMIETEHIMI C YKA3aHUEM 3TAaNoOB UX ()OPMHPOBAHUS B NPoLiecce OCBOEHHS 00pa30BaTeJbHOM NporpaMmmbl. Onucanue mMoka-
3aTejieil 1 KPUTepPHeEB OLleHMBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux (opMupoBaHus, ONMCAHUE IKAJ OLleHUBAHUS

OIIK-1 cnocoOHOCTHIO UCTONIB30BATh TEOPETUUECKHUE OCHOBBI TPAJAULMOHHBIX M HOBBIX Pa3elIOB XUMHUH MPH PEIICHUH MPO(HECCHOHATBHBIX

3aj1a4
Oran (ypo- | Ilnanupyemsble pe3ynbTaThbl Kpurepun onieHnBanus1 pe3ysibTaToB 00yUEHUS
BEHb) OCBO- oOyueHus
€HUs KOM- (mokazarenu noctuxkenuss | 2 («He ymosnerBopurens- | 3 («YI0BIETBOPHUTEINb- 4 («Xopotwo») 5 («OTIHUHOY)
HETEHIUU 3aJJaHHOTO YPOBHSI OCBOE- HOY) HO»)
HUS KOMIICTCHITHH)
ITepBbrii 3HaTh TeOpeTHUYECKUE OCHO- | 3aTpynHsercs B ompene- | Umeer mnpencrasnenue | Umeer mnpexacraBienue o | Mimeer yerkoe, 11€10CTHOE
oTamn (ypo- | BBl 0a30BBIX XHWMHYECKUX | JICHHMH 0a30BBIX MOHATUH M | O COAEP)KAaHWUU OTHENb- | CONEPKAHUH  OCHOBHBIX | IPEJCTABICHHE O CONEp-
BEHb) JUCLUIUIAH (OpMyIMPOBKE OCHOBHBIX | HBIX XMMHMYECKMX JMC- | ydeOHBIX KypCOB IO XH- | )KAHMM OCHOBHBIX XHMHU-
3aKOHOB XUMHH [UIUTMH, 3HAeT TEPMH- | MUM, 3HAeT TEPMHUHOJIO- | YeCKUX KYpCOB M OOIIMX
HOJIOTUIO,  OCHOBHBIE | TMI0, OCHOBHBIE 3aKOHBI U | 3aKOHOMEPHOCTSAX XUMHU-
3aKOHBI XMMHH, HO JIO- | IOHUMAET CYIIHOCTh 00- | YECKUX MPOIIECCOB, U3yYa-
IIyCKaeT HETOYHOCTH B | IIUX  3aKOHOMEPHOCTEW, | EMBIX B PaMKaX OCHOBHBIX
(dbopMynrpoBKax M3y4aeMbIX B paMKax 0a- | XUMUYECKUX JUCLMILIUH
30BBIX XUMHYECKHX JHC-
UTUTAH
Bropon YMeTh BBINOJMHATH CTaH- | YMeeT KiacCu(pUUUpoBaTh | YMEET MHTEPIPETUPO- | YMEET COCTaBIATh CXEMBI | YMEET  IpPOTrHO3MPOBATH
oTan (ypo- | JapTHble JeHCTBUS (Kiac- | BELIECTBa, COCTaBJIAITh | BaTh PE3YyJbTaThl OTHO- | MPOILIECCOB C MCIMOJIb30Ba- | pe3YyNbTaThl  HECIOXKHBIX
BEHbB) cU(UKAIM BEIIECTB, CO- | CTPYKTYPHBIE U MPOCTPAH- | CUTEIBHO MPOCTBIX XHU- | HHEM 3HAHUH OCHOBHBIX | IIOCJIEIOBATEIbHOCTEN

CTaBJICHHE CXEM TPOIIECCOB,
cucTeMaTH3alus JaHHBIX U
T.I.) C YYETOM OCHOBHBIX
MNOHATUI M OOIIMX 3aKOHO-
MEpHOCTeH, Qpopmynupye-
MBIX B paMKax 0a30BBIX XU-
MUYECKUX TUCIUTUTHH

CTBEHHBbIE (OpPMYJBI OC-
HOBHBIX KJIACCOB OpraHH-
YECKUX U HEOPraHWYEeCKUX
COEIMHEHU, Ha3bIBaTh
BEIIECTBA B COOTBETCTBUU
c HOMEHKJIaTypOU
NIOITAK

MHYECKUX ITPOLECCOB C

HUCIIOJIL30BAHUEM  00-
IIMX TPEICTABICHUN U
3aKOHOMEPHOCTEN,

HN3Yy4aC€MbIX B paMKax
0a30BBIX XHMHUYECKHX
JUCILHMITIINH

XUMHYECKUX JAMCLMILINH,
HO JIOIIyCKA€T OTHAEIbHBIE
HETOYHOCTH Tipu (GopMy-
JUPOBKE YCIOBUH OCY-
LIECTBJIEHUSI TaKuX Mpo-
LECCOB

XUMHUYECKUX PpEaKIUul C
y4yeToM OOHIMX 3aKOHO-
MEpPHOCTEMN MPOLECCOB,
U3Y4aeMbIX B paMKaxX OC-
HOBHBIX XMMHUYECKUX IHC-
LUTUTIH




YMeTh pemarb THIOBBIC
y4eOHbIE 3aJja4i 10 OCHOB-
HbIM (0a30BBIM) XHMHYE-
CKUM JUCIHUILTHHAM

YMeeT pemiath THUIIOBBIC
3a/1a4M U3 0a30BbIX KypCOB
XMMHH, HO JIOITyCKaeT OT-
JIeNIbHBIE ONIHOKH

YMmeer pemiaTh THIIO-
BBIE 3a7a4l U3 0a30BBIX
KYPCOB XHMHH

VYMeer pemarb KOMOHHU-
poBaHHBIE 3amaud H3 Oa-
30BBIX KYPCOB XMMHUH

YmMeeT pemiars 3aa4u mo-
BBIIIIEHHOW CJIOKHOCTU U3
0a30BbIX KypCOB XUMHH

Tpernii
atan (ypo-
BEHb)

Bnagers HaBbIkamMu pabOTHI
C Y4eOHOU JIUTEpaTypoH 1o
OCHOBHBIM XUMUYECKUM
JTUCIUILINHAM

Bnageer HaBBIKaMU ITOMC-
Ka y4eOHOU JTUTepaTyphl, B
T.4., C HCIOIL30BaHUEM
JNEKTPOHHBIX PECYpPCOB

Bianeer HaBbIKAMU
BOCIIPOM3BEICHUS
OCBOCHHOTO  Y4eOHOTO
Marepuaia Mo OCHOB-
HBIM XUMHWYCCKUM OUC-
UITHHAM

Bnageer HaBhIKaMu caMo-
CTOSITCJIBHOTO ~ H3y4YEHUS
OTJIENBLHBIX paznenoB
yueOHOW JnHUTepaTypbl IO
OCHOBHBIM  XHMHYECKHUM
TUCIUILIMHAM B 00CYXie-
HUS OCBOCHHOT'O MaTepHa-
jaa

Biageer HaBblKaMM Kpu-
TUYECKOT0 aHanu3a yueo-
HOW WHpOpMaNMU TO OC-
HOBHBIM pa3jiejlaM XUMHH,
(GOpMYIHPOBKH  BBIBOJIOB
U y4yacTusl B JUCKYCCUH IO
y4eOHBIM BOIIPOCaM

OIIK-2 BnageHreM OCHOBHBIMH HaBBIKAMH JKCIIEPUMEHTAJIBLHON pabOTHI B MPodecCHOHAIBHON chepe ASATEIHPHOCTH C COOJII0JCHHUEM HOPM
TEXHUKHA O0€30MaCHOCTH

Oran (ypo- | [lnmanupyemsie pe3ynbTaThl Kpurepuu ornieHuBanus pe3ysabTaToOB OOyUECHHS

BEHB) OCBO- o0y4yeHHs

€HUs KOM- (mokazarenu noctuxkenus | 2 («He ymosnerBopurens- | 3 («YIOBIETBOPHUTEINb- 4 («Xopomoy) 5 («OTIHIHOY)
NEeTEeHUNUN 3a/IaHHOTO YPOBHSI OCBOE- HOY) HOY)

HUSl KOMIETEHIINN)

IlepBsIit 3HaTh CTaHJapTHBIE METOIBI | 3aTpyaHsercs B BblOOpe | IMeer oOmee mnpen- | 3HaeT craHAapTHbIE METO- | 3HAET CTaHJIApTHBIE METO-
sTan (ypo- | MOJIydeHus, HJIEeHTU(UKA- | METOJIa MOIYUYEHUs], UIECH- | CTaBJICHHE O METOoJax | bl TMOJY4YEeHMs, WJEHTHU- | Ibl TOJy4YeHUs, HAECHTHU-
BEHbB) MM ¥ HUCCIel0BaHMs | TU(QUKALMM U HUCCIENOBa- | MOJNy4yeHHs, UACHTUU- | pUKauuu U UcciaeroBaHUs | (GUKALUU U HCCIeIOBaHUS

CBOMCTB BEIIECTB M Mare-
puasoB, npaBuia o0OpaboT-
KU U OQOPMIICHUS DPE3YJib-
TaTOB paboThl, HOpMBI Th

HHUSI CBOMCTB YKa3aHHOTO
BELIECTBA, HE 3HAET Tpe-
O6oBaHul K oOdopMIIEHHUIO
pE3yJIbTaTOB JKCIIEPUMEH-
ta 1 HopMm Th

Kaluy M UCCJIICIJOBaHUA
CBOMCTB OT/AEIBHBIX
KJIaCCOB BEIECTB, TIpa-
BUJIax Oe30macHoro 06-
pami€eHud € HHMHU H
croco0ax TmpezacTaBie-
HUS PE3YyIbTAaTOB DJKC-
eprUMEHTa

CBOMCTB pa3JINYHbIX IPYIII
BEIIECTB U MAaTEpUaJIOB;
npaBunia Th mpu pabote ¢
HUMH, OCHOBHBIE TpeOO-
BaHHS K OQOPMIICHUIO pe-
3yJIbTaTOB SKCIEPUMEHTA,
HO JIOIYCKAaeT OTIENIbHBIC
HETOYHOCTH

CBOMCTB pa3JINYHbIX IPYIII
BEIIECTB U MAaTEpUAJIOB;
mpaBWjia TEXHUKH 0e3-
OMAaCHOCTH TpHU paboTe C
HHUMH, OCHOBHBIE TpeOo-
BaHUS K O()OPMIICHHUIO pe-
3yJIbTAaTOB DKCTIEPUMEHTA




Bropoii YMeTh mpoOBOAUTH MPOCTHIE | YMEET MPOBOJAUTH MPO- | YMEET NPOBOAUTH OJI- | YMEET MPOBOJUTH OJHO- U | YMEET BBINOJHATH JIEMOH-
stan  (ypo- | XUMUYECKHE  ONBIThl IO | CTOM aHaIM3 M OJHOCTa- | HO- W JABYXCTAIUNHBIN | ABYXCTAJIUUHBIA  CHUHTE3 | CTPAaTUBHBIE OIBITHL 110
BCHb) npeyaracMbIM METOJIMKaM | IMMUHBIM CHUHTE3 IO TOTO- | CUHTE3 MO Mpejjarae- | o mpeajiaraéMoll MeTO- | XMMUHU; OJIHO- U JIBYyXCTa-
BOI1 MeToauke 6e3 0popM- | MO METOJMKE C BBIXO- | AMKE C BBIXOJOM LIEJIEBOTO | AUWHBIA CHHTE3 MO Tpe-
JICHUS MPOTOKOJIA OMBITOB | JIOM IIEJIEBOTO MPOIYK- | mpoaykra Oosiee 50% OT | maraeMoil METOJUKE C BbI-
ta Meree 50% OT 3asB- | 3aABICHHOTO; WACHTHU(H- | XOAOM IEJIEBOTO MPOIYKTa
JIGHHOTO B METOJIUKE; | Kal[MI0 U HCCIEJOBAHME | COIVIACHO 3asBJICHHOMY B
aHAIN3  TIOJIYYEHHOTO | CBOMCTB TMOJIYYCHHBIX Be- | METO/MKE; MIPOBOJIUTH
BEIIECTBA OJHUM M3 | IECTB M  MATEPHUAJIOB. | KOMIUIEKCHBIM aHaau3 |
CTaHJAPTHBIX METOJOB. | YMeeT oOQopMIIsITh pe- | UCCIEAOBaHNE CBOIICTB
Jonyckaer OTAeNnbHbIE | 3yJbTAThl SKCHEPUMEHTA C | MOJYYEHHBIX BELIECTB U
ommnOku npu odopmiie- | HeOONBIIMM KOJHMYECTBOM | MaTEpPHAJIOB. Ymeer
HUM TPOTOKOJIA JKCIIe- | 3aMEYaHU i opopMIIATh  pe3yabTaThl
pUMeEHTa AKCIIEPUMEHTAa B COOTBET-
CTBUHM C  3asgBJICHHBIMH
TpeOOBaHUSIMU
Tpernii Brmagerr 0a3oBeiMu HaBHI- | Biageer HaBbikamu CcUH- | Bioageer 0a3oBbIMH | Biameer HaBbIKaMM CHH- | BiiageeT HaBBIKAMH CHH-
stan (ypo- | KaMHd TIPOBEICHUS] XUMHUYe- | Te€3a, HUIACHTHU(UKAIMU | | HAaBBIKAMH CUHTE3a, | Te3a, WACHTU(PUKAIMK U | Te3a, UJCHTU(DHUKAIUU U
BEHb) CKOTO  OKCIIEpUMEHTa U | U3YYCHUS CBOWCTB  OT- | MACHTH(PUKAIUU U U3Y- | U3yYCHHUS] CBOMCTB  OT- | H3y4YeHUsI CBOWCTB  Be-
odopMIIeHUS €T0 pe3yJibTa- | IEeTbHBIX BEIIECTB YeHUs] CBOMCTB  HE- | IETBbHBIX KJIACCOB BEIIECTB | IECTB U  MAaTEpHUasoB,
TOB CIIO)KHBIX BEIIECTB (MaTepuasioB), MpaBWIb- | IPABUIBHOTO MPOTOKOIH-

HOro IMpOTOKOJHUPOBAHUSA
OIIBITOB

pOBaHUs OIIBITOB

OIIK-3 CriocoOHOCThIO TPUMEHSTh 3HaHUS B 00JaCTH €CTECTBEHHOHAYYHBIX JUCIHILTUH (MaTeMaTUKH, (PU3UKH, OMOJIOTHH) MPU PEIICHUH 3a-
nad npo¢ecCUuOHATBHOU IEATeTLHOCTH

Oran (ypo-
BEHb) OCBO-
CHUA KOM-
NETSHITNH

[Tmanupyemble pe3yabTaThl
oOyueHus
(Tokazarenu JOCTHKECHUS
3aJJaHHOTO YPOBHSI OCBOE-
HUSl KOMIETEHIIN)

Kpurepun onieHnBanust pe3ysibTaToB 00yUEHHs

2 («He ynoBneTBOpUTEIIH-
HO»)

3 («Y 1OBIETBOPUTEIb-
HO»)

4 («Xoporoy)

5 («OTnaHOY)




[TepBsiit
stan  (ypo-
BCHb)

3HaTh MaTeMaTHUYSCKHI all-
napaT, HEOOXOIUMBIA JUIs
pemieHus:  mMpodecCuoHab-
HBIX 3a7a4 B O0JIACTH XU-
MHUH U MaTepUATIOBEICHHS

He moxer mpuBecTu mpu-
MCpPBbI UCIIOJIB30BaHUA Ma-
TEeMaTHYECKOTO ammapara
IIpY pEUIEHUH 33/1a4 B 00-
JacTH XMMHUHM M Marepua-
JOBEACHUS

HmeeT mnpencraBiieHue
0 croco0ax HCIOIb30-
BaHUs MaTeMaTHYECKO-
o anmapara MmpHu pere-
HAM 3a7a4 B 001acTH
XUMHH ¥ MaTepuanoBe-
JICHUSI, HO JIONYyCKaeT
HETOYHOCTH B (hopmy-
JUPOBKAX

HNmeer mpencraBieHHEe O
criocobax HCIIOIL30BAHUSA
MaTeMaTHYECKOro arapa-
Ta MPU PELUICHUU 33134 B
00J1acCTH XMMHH B MaTepH-
aJIOBEICHHS

HmeeT yeTkoe, 1ENOCTHOE
IIPEJICTABIEHUE O CIIOCO-
0ax MCHOJb30BaHUS MaTe-
MaTHUYECKOro anmnapara
IIpU pelIeHuH 3a/1a4y B 00-
JACTU XMMHUHM U Marepua-
JIOBEJICHUS

3HaTb OCHOBHBIE TEOPETHU-
YECKUE TIOJIOKEHHUS CMEXK-
HBIX C XHMHEW €CTECTBEH-
HOHAYYHBIX JTUCUUIUINH

3aTpyaHsieTcss B ompee-
neHuH 0a30BbIX MOHATHH U
(hOpMYIIMPOBKE OCHOBHBIX
3aKOHOB CMEXHBIX C XH-
MHEH  €CTECTBEHHOHAYY-
HBIX JIUCUUILIMH

Nmeer npencraBineHue
0 COJEepKaHUU OTAEIIb-
HBIX pPa3JelIOB CMEX-
HbIX C XHMMHEH ecre-
CTBEHHOHAYUYHBIX JIHC-
LUUIUIMH, HO JIOIYCKaeT
HETOYHOCTH B (QopMmy-
JUPOBKAX

HNmeer npencrasiieHne o
COJIEP’)KaHUU  OCHOBHBIX
pasacsioB CMCXKHBIX C XH-
MHUEH  €CTECTBEHHOHAY4-
HbIX JUCHUIIIMH, 3HAcCT
TEPMHUHOJIOTHIO, OCHOBHBIE
3aKOHBI U IMOHUMACT CyII-
HOCTh OOHIMX 3aKOHOMEp-
HOCTeW ATHX oOjacreit
3HAHUS

HNmeet geTkoe, 11eIOCTHOE
MpeACTaBICHHE 00 O0IIuX
3aKOHOMEPHOCTSIX ~ CMEX-
HBIX C XMMHEH €CTECTBEH-
HOHAYYHBIX IUCIHILIUH U
croco0ax MX HCIIOIb30Ba-
HUS TIPU PEIICHHH TIPO-
(deccuoHambHBIX 3a/ad B
o0nacT¥ XUMHUU U MaTepu-
aJIOBEIACHUS

Bropoit
stan  (ypo-
BEHb)

YMeTp pemarb  THIOBBIE
yueOHbIe 3a7a4d IO OCHOB-
HBIM pa3JejaM MaTeMaTUKH
u €CTECTBEHHOHAYYHBIX
JTUCIUIUINH

YMeer pemiate THIOBBIE
3aaun U3 0a30BBIX KYpCOB
€CTECTBEHHOHAYYHBIX
JUCLUIUINH, HO JOMYCKAeT
OTJIeTIbHBIE OINOKH

Ymeer pemarb THIO-
BbIE 3a71a4i M3 0a30BBIX
KYpCOB  €CTECTBEHHO-
Hay4YHbIX TUCLMIUINH

YMeer pemath KOMOWUHH-
pOBaHHBIE 3alayn U3 Oa-
30BBIX KYPCOB €CTE€CTBEH-
HOHAYYHBIX TUCUUILIUH

YmMeeT pemiars 3a1a4u mo-
BBIILICHHON CJIO)KHOCTU U3
0a30BBIX KYpCOB  ecTe-
CTBEHHOHAYUYHBIX JTUCIIH-
IIJIMH

Tpernii
stan  (ypo-
BEHb)

Brnaners HaBbIkaMu pabOTHI
C yuyeOHOH JHTEepaTypoH,
OCHOBHOM TEPMHHOJIOTUEN
U TMOHATHMHBIM anmapaTtom
0a30BbIX MAaTEMAaTHUYECKUX U
€CTECTBEHHOHAYYHBIX JIHC-
LUIUIMH

Bnageer HaBbIKaMu mowucC-
Ka yueOHOW JTUTepaTyphl, B
T.4., C HCIOJb30BAaHUEM
JNEKTPOHHBIX  PECYpCOB,
YaCTUYHO BJAJEET OCHOB-
HOM TEPMHUHOJIOTMEN U
MOHATUHHBIM  alapaToM
0a30BBIX MaTeMaTHYECKHX
U €CTECTBEHHOHAYUYHBIX

Bnaneer HaBbIKAMH
BOCIIPOU3BEICHUS

OCBOGHHOTO y4eOHOTO
Marepuaia, B LEJIOM
BIIAJICET OCHOBHOU
TEPMHHOJIOTUEA W TIO-
HATUWHBIM  anmnapaToMm
0a30BBIX MaTeMaTHhue-
CKMX M €CTECTBEHHOHA-

Bnageer HaBhikamMu caMo-

CTOSITENIFHOTO ~ M3YYEHUS
OTJENbHBIX paszenoB
yueOHOU JTUTEPaTyphl,

BJIAJIEET OCHOBHOW TEPMHU-
HOJIOTHEH W TOHSATHHHBIM
anmapatoM 0a30BBIX Ma-
TEMAaTHUYECKNX W  ecTe-
CTBEHHOHAYYHBIX JIMCIU-

Brnaneer HaBblKamMu Kpu-
TUYECKOT0 aHaln3a y4ueOl-
HOW wuWHOpMaIuu, ypo-
BEHb BJIAJICHUS TEPMHUHO-
JIOTHEN W MOHATHUWHBIM
armapaTom MO3BOJISICT
(dbopMynupoBaTh  BBIBOIBI
M y4acTBOBaTh B JIMCKYC-
CHUM MO Yy4eOHBIM BOIPO-
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IUCLUILINH

YYHBIX JUCHUIIIINH

IIJINH

caMm 0a30BBIX MaTeMaTHye-
CKUX W CCTCCTBCHHOHAYY-
HBIX JUCHUIIIMH

IIK- 1 CrtocOOHOCTBIO BBIOJHATE CTaHJAPTHBIC OII€pAlMU I10 IIpeajlaracMbIM METOAUKAM

Ortan (ypo- | I[lnanupyemsblie pe3ynbTaThbl Kpurepuu oniennBanusi pe3yibTaToB 00yUeHHS
BEHb) OCBO- o0y4YeHHS
CHUS KOM- (mokazarenu noctuwxkenus | 2 («He ymosnerBopurenb- | 3 («YI0BICTBOPHUTEIIb- 4 («Xopommo») 5 («OTIHIHOY)
NETEHIUN 3aJIaHHOTO YPOBHSI OCBOE- HOY) HOY)
HUSl KOMIICTSHIINN)
[TepBsrit 3HaTh OCHOBHBIE MeTo/bl | DparmeHTapHbBIC npena- | Hemomaeie  mpencras- | ChopmupoBanubie, HO co- | ChopMUPOBaHHBIE CHCTe-
sTan (ypo- | CHHTE3a M aHajau3a XUMHU4YEe- | CTABJICHHUS O METOAAX pa- | JIeHHS 00 OCHOBHBIX | JIepiKallue OT/IEJIbHBIC | MATUYECKUE 3HAHUS O Me-
BEHb) CKHMX BEUIECTB, MpUHLUIA | OOTHI B JabopaTopuu IpUeMax M MeToAax | MpoOesibl NPEICTaBICHUS | TOAAX CHUHTE3a M aHaIW3a
paboThl CTaHAAPTHBIX J1a0O0- paboThl B 1abopaTopuu | O METOJaX CHMHTE3a U aHa- | XUMUYECKUX BEILIECTB,
paTOPHBIX MPUOOPOB. aM3a  XMMHUYECKUX  Be- | IPUHIMUNA paboThl CTaH-
IIECTB, MPHUHIMNA PabOTHI | JAPTHBIX  JTaOOPATOPHBIX
CTaHJApTHHIX J1abopatop- | mprudOpPOB.
HBIX TPHOOPOB.
Bropoii YMeTp BBINONHATE OCHOB- | parmMenTapHoe ymeHue | B nemom ycnemHoe, HO | B nenom ycnemHoe yme- | YCHemHoe M CUCTEMATH-
sTan  (ypo- | Hble OIepallH, BBINOJIHSAE- | BHIIOJIHATH CTAHAAPTHBIE | HE  CHUCTEMATHUYECKOE | HUE BBIMOJHATH CTaHAApT- | YECKOE YMEHHE BBINOJ-
BEHb) MBbI€ NIPU CUHTE3€ U aHAIM3€E | ONepaluy MO Mpejajarae- | yMeHue BBITNOJHATH | HbIE ONEpAllMU 1O MpeJyia- | HATh CTaHJapTHBIE J1abo-
XUMUYECKHX COCAMHEHUIN MBIM METOJIUKaM CTaH/JapTHBIE ONIEPALUU | TAEMBIM METOJMKAaM, HO | paTOpPHBIE Ollepaluy.
[0 TpeiaraeMbIM Me- | OT/EJbHbIE ONepaluu BbI-
TOANKAM 3bIBAIO 3aTPyIHEHUS
Tperuii Bnaners HaBbikamu BbINOJ- | parMeHTapHOe BiaaeHue | Bnagenne  HaBbikamu | B menoMm ycnemiHoe, HO | YCHENIHOE M CUCTEMATH-
sTan (ypo- | HEHHMs CTaHAApPTHBIX OlNepa- | HaBbIkaMM  paboThl  Ha | pabOTBHl Ha CTaHAApT- | COJEprKallee OTJENbHbIE | YECKOEe BIIa/JIEHUE HABBIKa-
BEHb) Ui MO IpeiaraeMbIM Me- | CTaHJapTHOM 000pyAOBa- | HOM 000PYIOBaHUH mpoOenbl BaJieHue HaBbl- | MU BBINIOJIHEHUSI  CTaH-
TOANKAM HUU KaMu BBINIOJIHEHUS] CTaH- | JApTHBIX Olepauuid 1o
JApTHBIX Olepaluil 1O | MpeAjaraéMbIM  METOJu-
NpeaJiaraéMbIM  METOAU- | KaM
KaM
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I1K-2 BJ'Ia,Z[eHI/ICM 0a30BBIMM HAaBLIKAMH HMCITOJIb30BaHUS COBpeMeHHOﬁ arrmapaTrypsl IIpU IMIPOBECACHUH HAYYHBIX I/ICCJ'IeI[OBaHI/Iﬁ

Oran (ypo- | Ilnanupyemsie pe3ysabTaThl Kputepuu onieHuBaHus1 pe3yabTaToB 00yueHUs!
BEHb) OCBO- o0y4YeHHS
€HUs KOM- (mokazarenu noctuxkenus | 2 («He ymosnerBopurenb- | 3 («YIOBICTBOPHUTEINb- 4 («Xopommo») 5 («OTIIHOY)
METCHIUU 3aJaHHOT'0 YPOBHS OCBOE- HO») HO»)
HUSI KOMIICTCHITHH )
IIepBb1it 3HaTh cTaHAapTHBIE METONbI | 3aTpyaHsieTcss B BblOOpe | Meer oOmee mnpea- | 3HaeT cTaHAApTHBIE METO- | 3HAET CTaHAAPTHBIE METO-
sTan  (ypo- | IPUMEHEHHUs COBPEMEHHOM | MeToJla HPUMEHEHMs CO- | CTAaBIEHHE O METOJax | bl TNPUMEHEHUS COBpe- | bl IMPUMEHEHHUs COBpe-
BEHb) amnmapaTrypel IIpd IPOBEJE- | BPEMEHHOM  ammaparypsl | IPUMEHEHUS COBpe- | MEHHOM ammaparypbl IpU | MEHHOW ammapaTypsl Mpu
HUM HAY4HBIX HCCJIEN0Ba- | IPU IIPOBEJCHUM HAyYHBIX | MEHHOM  amnmapaTypsl | IPOBEIECHUU HAy4YHBIX UC- | IPOBEACHUHM HAy4YHBIX HC-
HUH, NICHTU(UKAIIMA U UC- | UCCIICIOBAHUMA,  WICHTH- | P M3YyYCHUH CBOWCTB | CJICJOBAHUN M WCCIICOBA- | CICAOBAHUN, WIACHTU(DHU-
CJIeZIOBaHUSI CBOMCTB Be- | (UKALMU U UCCIENOBaHUS | OTJEIbHBIX KJIACCOB | HUSI CBOMCTB DAa3JIMYHBIX | KALMK W MCCIENOBaHUSA
LIECTB M MaTEpUAJIOB, IIPa- | CBOMCTB YKa3aHHOIO Be- | BEILECTB, MpaBWIax | IPYyMNIl BEIIECTB U MaTEpH- | CBOMCTB PA3IMYHBIX TPy
BuIa 00paboTKu U 0o¢opM- | LIecTBa, HE 3HAeT Tpebo- | Ge3omacHoro oOpaiie- | anoB; npasuia Th npu pa- | BemecTB U  MaTepUaJIOB;
JICHUS Pe3yJbTaToOB paboThl, | BaHUK K OOPMIICHHUIO pe- | HUs ¢ HUMH U crioco0ax | 60Te ¢ HUMH, OCHOBHBIC | IpaBHJa TEXHUKH 0Oe3-
HOopMEI Th 3ylbTaTOB OKCIEPUMEHTA | NIPEACTABICHUS pe- | TpeboBaHus K odopmIe- | omacHOCTH Hpu paborte ¢
u HopM Th 3yJbTaTOB JKCIIEpH- | HUIO PE3yJbTaTOB JKCIEe- | HUIMH, OCHOBHBIE Tpebo-
MEHTa pUMEHTa, HO JOIyCKaeT | BaHUs K O(OPMIIEHHUIO pe-
OTJI€JIbHBIE HETOYHOCTH 3yJIbTaTOB HKCIIEPUMEHTA
Bropoii YMeTp NpoBOAUTH XUMHUYE- | YMEET NPOBOAMTH HEKO- | YMEET NPOBOAMUTH XHU- | YMEET IPOBOAUTH XUMHU- | YMEET BBIIOJHATH JEMOH-
sTan  (ypo- | CKM€ 3KCHEPUMEHThI C HC- | TOpPblE XUMHUYECKHE DOKC- | MUYECKHE SKCIIEPUMEH- | YECKUE DSKCIEPUMEHTBI C | CTPATUBHBIE OINBITHI 110
BEHbB) MIOJIb30BAHUEM  COBPEMEH- | IEPUMEHTBI C MCIOJB30- | THI C HCIOJIB30BAHUEM | MCIIOJIB30BAHUEM  COBpE- | XUMUH C HUCIIOJIB30BAHUEM
HOM anmaparypsl BAHMEM COBPEMEHHOM all- | COBPEMEHHOW ammapa- | MEHHOU anmnaparypsl; | COBpEMEHHOM  ammapary-
naparypbl TypBbl, HOJIOTIYCKAaeT OT- | OCYIIECTBISET UAECHTHU(U- | pbl;  NPOBOAUTH  KOM-

IEIbHBIE OMINOKH.

KallMI0 W WCCIIeIOBaHHE
CBOWCTB MOJYYEHHBIX Be-
MIECTB H  MaTepHasoB.
Ymeer odopmisaTe  pe-
3YyJIbTAThl OKCIICPUMCHTA C
HEOOJIBIINM KOJNYECTBOM
3aMEe4YaHui

IUICKCHBIN aHaln3 M HC-
CIEIOBaHUE CBOMCTB IIO-
JyYCHHBIX BEIIECTB U Ma-
TepuanoB. YMeeT opopM-
JATh pe3yibTaThl dJKCIIe-
PUMEHTa B COOTBETCTBUH C
3asBJICHHBIMH TPEOOBaHU-
SIMH
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Tperuit
stan  (ypo-
BCHb)

Brnagete 0a30BBIMH HAaBBI-
KaMH HCIIOJIb30BaHUS CO-
BpEMEHHOU anmapaTypsl
IpU TPOBEICHUM HAYYHBIX
HUCCIEN0BAaHUN

Bnaneer HEKOTOPBIMHU
HaBBIKAMH MCIIOJIb30BaHHUS
COBPEMEHHOM ammapaTypsl
MIPU MPOBEJICHUN HAYUHBIX
HUCCIIEIOBAHUN

Bianeer 0a30BBIMH
HABBIKAMHA  MCIIOJIB30-
BaHUS COBPEMEHHOM

anraparypsl Ipu Mpo-
BEJICHUM HAy4YHBIX HC-
ClIeI0OBaHUN

Brnaneer 6a30BbIMH HaBBI-
KaMU HCIIOJIb30BaHUs CO-
BPEMEHHOW  ammaparypbl
IIPU TPOBEICHUH HAYYHBIX
UCCIIEZIOBAaHUH,  WIACHTH-
bukammu W U3y4eHUs
CBOMCTB OTAEJIBHBIX KJlac-
COB BELIECTB (Marepua-
JIOB), TIPaBUIBHOTO TPOTO-
KOJINPOBAHMSI OTIBITOB

Brnaneer 6a30BbIMU HaBBI-
KaMH HCIIOJIb30BaHMs CO-
BPEMEHHOW  amImaparypbl
IIPU TPOBEICHUH HAYYHBIX
UCCIICJOBAaHUN,  WACHTH-
bukau U U3y4EHUS
CBOICTB BEIIECTB M Mare-

pHaos, IIPaBUIIBHOTO
IIPOTOKOJIUPOBAHUSA  OIIbI-
TOB

Kpurepusimu orieHUBaHUS SBISIOTCS OaJUIbl, KOTOPBIE BHICTABISIOTCS MPENoIaBaTesieM 3a BUIbI ICATEIbHOCTH (OLIEHOYHBIE CPEICTBA) 110 UTO-
raM U3ydeHHsl MOJYJICH TUCIMILUIMHBI, IEPEYUCICHHBIX B PEHTHUHT-IIJIAHE AUCIUILIUHBI, U dK3aMeHa: TeKYIIUH KOHTPOJIb — MakcuMyM 40 0aljioB;
PyOSXKHBIH KOHTPOJIb — MakCUMYM 30 0ayI0B, TOOMIPUTEIbHBIE 0a/UTh — MakcuMyM 10.

[Ikasb! OleHUBAHUS JJIs1 SK3aMCHA:

ot 45 110 59 6a/mI0B — «yIOBIETBOPUTEIHHO;

oT 60 110 79 6a5UI0B — «XOPOIIOY;
oT 80 GaJIJIOB — «OTIIMYHOY.
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4.2. TunoBble KOHTPOJILHBIC 3aJaHUSI WM HHbIE MATePHAJIbI, He00X0AMMBbIe [JIs1 OLCHKH 3HA-
HHIii, yMeHHI1, HABBIKOB H ONBITA AeATEJIbHOCTH, XaAPAKTEPHU3YIOLIUX 3Tanbl (POPMUPOBAHUSA
KOMIIETeHIIHI B polecce 0OCBOeHHNs 00pa3oBaTe/IbHOM NporpaMmmbl. MeToanueckne MaTepu-
aJlbl, ONpeAeJIsIIoIIe MPOLelyPbl OLleHUBAHUS 3HAHMI, YMEHHI, HABBIKOB U ONBITA JeATe/b-
HOCTH, XapPaKTEePHU3YIOLIHX 3TANbl (POPMUPOBAHUS KOMIIETEHIHIA

Oranbl Pesynbrarel 00yueHus Komnerenuus OueHouHbIE CpeACTBA
OCBOEHUS
1-iisran | Teopernyeckue ocHoBnsl | OIIK-1  cnocoOHOCTBIO | YCTHBI —~ MHIUBUAYAIIb-
3Hanus | 0a30BbIX XUMHYECKHX | MCIOJIb30BaTh TEOPETUYE- | HbI OmpOC, TECTUPOBa-
JUCIUTUTIH CKHE OCHOBBI TPAJIMIIMOH- | HHE, 3alIuTa jJadopaTop-
HBIX U HOBBIX pa3/elioB | HOM pabOTHI, TBOpPUECKOE
XMMHUUA TIpU  PEIICHMH | 3a7aHue  (Mpe3eHTalus,
po)eCCHOHANIBHBIX ~ 3a- | IOKJajd, pedepar)
Jadg
ctannaptable MeTonsl mo- | OIIK-2 BrnanenueM oc- | YCTHBI — MHIUBUIYyalb-
Jy4eHUs, UICHTU(PHUKAIKUU | HOBHBIMH HaBBIKAMHU JKC- | HBII OINPOC, TECTUPOBA-
U HCCIEAOBAaHUSA CBOMICTB | IEPUMEHTAIBHON PAaOOTHI | HUE, 3alUTa JiabopaTop-
BEIIECTB W MaTEpHUAIOB, | B npoeccuoHanbHOM | HOM paboThl, TBOPUYECKOE
nmpaBujia  00pabOTKHM U | cepe AESITCIBHOCTH C | 3ajaHue  (Mpe3eHTaIus,
oopMmIIeHHS PE3yJIbTATOB | COOFOJICHUEM HOPM TeX- | JOKIaMd, pedepar)
pabotsl, HOpMBI Th HUKU 0€30MaCHOCTH
Matemarnueckuii anmapart, | OIIK-3  CrmocoOHOCTBIO | YCTHBIH — HHIUBUIYaTh-
HEOOXOMUMBIA Ui pellle- | IPUMEHATh 3HaHWs B 00- | HBIH OMPOC, TECTHPOBA-
HUS  TpodeCCHOHATBHBIX | JACTU €CTECTBEHHOHAyY- | HUE, 3alluTa jJadbopaTop-
3aa4 B 00JacTU XMMHU M | HBIX JUCHUIUIMH (Mare- | HOi paboThl, TBOPUYECKOE
MaTepuaIoBeICHNS MaTUKH, (U3MKH, OMOJO- | 3aJaHue  (Tpe3eHTanus,
THH) TMPU pElIeHUU 3a7ad | Jokiam, pedepar)
poeCCUOHAIBHON  J1es-
TEJIBbHOCTH
ocHOBHBIE MeTOAEI cuHTe3a | [1K-1 CnocoOHOCTBIO | YCTHBIM ~ WHIAWBUYaIb-
W aHajuu3a XUMUYECKHX | BBINOJHATH CTAHAAPTHBIE | HBII ONpOC, TECTUPOBA-
BEILIECTB, MPHUHIIUINA pado- | onepanuu o | HMe, 3amura jJadboparop-
Thl CTaHJAPTHHIX Jabopa- | mpeamaraeMbIM HOU paboTHI, TBOPUECKOE
TOPHBIX TPUOOPOB. METOMKaM 3amanne  (mpe3eHTaIus,
JIOKJIa]1, pedepar)
CTaHJApPTHBIC metonsl | [IK-2 Brmamenuem 6a30- | YCTHBI — WHAMBUIYaThb-
MPUMEHEHHUSI COBPEMEHHOM | BBIMM HaBBIKAMH HCIIOJNb- | HBIM ONpOC, TECTUPOBA-
ammapaTypsl TIpHU MPOBEE- | 30BaHUS  COBPEMEHHOM | HUE, 3aluTa J1aboparop-
HUW HAy4YHBIX HCCJENOBa- | almmapaTypbl MPU TpPOBe- | HOM pabOThHI, TBOPUYECKOE
HUW, WIEHTU(UKAIIMA U | ICHUM HAYYHBIX HCCIIENO- | 3aaHue  (Mpe3eHTaIus,
HcCcIeA0BaHUs CBOMCTB | BaHUH Jokan, pedepar)
BEIIECTB W MaTePHAJIOB,
npaBuiga  0oOpabOTKH |
oopmIleHHs PE3yIbTaTOB
pabotsl, HopMbl Th
2-ti oTan | BeIMONHATH  cTanmaptHeie | OITK-1 CIOCOOHOCTBIO | YCTHBIM  WHIWBHIYaTh-
VYmenus | neiictBus (KinaccupUKaIys | HCIIOJIB30BaTh TEOPETHYE- | HBIM ONpOC, TECTHPOBa-
BELIECTB, COCTaBJICHUE | CKHE OCHOBBI TPAAMIIMOH- | HUE, 3alluTa JiabopaTop-

CXCM IpPOoHecCCOB, CUCTCMA-
TU3alusad HJaHHBIX U T.H.) C

HBIX U HOBBIX pa3JelioB
XUMUM TpU  pelIeHUU

HOW paboTHI, TBOPUECKOE
3amanne  (Tpe3eHTaIus,
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YY4ETOM OCHOBHBIX TIOHS-
TUH W 00IUX 3aKOHOMEp-
HOCTEH, (QOpPMYIUPYEMBIX
B paMKax 0a30BBIX XHUMH-
YECKHUX JTUCIUILTHH

PO eCCHOHATBHBIX
Jaq

3a-

nokaz, pedepar)

IIPOBOJUTH IIPOCTHIE XH-
MHUYECKHE  OIBITBI IO
IIpeAJIaraéMbIM METOIUKaM

OIIK-2 BnamenueM oc-
HOBHBIMH HaBBIKaMHU JKC-
NEPUMEHTAIBHON paboTHI
B npodeCcCuOHATBLHON
chepe JEATENHHOCTH C
COOJIFOJICHEM HOPM TeX-
HUKH O€30MMaCHOCTH

YCTHBII ~ MHIWBUAYAIIb-
HBI ONpOC, TECTUPOBa-
HUe, 3amuTa j1aboparop-
HOU paboTHI, TBOpUECKOE
3ajaHue  (mpe3eHTanus,
Jokaza, pedepar)

peliaTh TUIOBbIE yueOHbIE
3a/1a4yd TI0 OCHOBHBIM pa3-

OIIK-3  CnocoGHOCTBIO
IPUMEHSTHh 3HaHUS B 00-

YCTHBIA ~ MHAUBHUAYATb-
HBI OIIPOC, TECTHPOBA-

JenaM ~ MaTeMaTUKU U | JIaCTU eCTeCTBEHHOHAy4- | HUE, 3alluTa JiabopaTop-
€CTECTBEHHOHAYYHBIX HBIX JUCHMIUIMH (Mate- | HO paboThl, TBOPUECKOE
JUACIUATUIHH MaTUKH, (U3MKH, OWOJ0- | 3amaHue  (Ipe3eHTalus,
THH) TPU PEIICHUU 3a1ad | JoKian, pedepar)
po)eCCHOHAIBHON  J1es-
TEJIHHOCTHU
BBIIIOJIHATH ocunosueble | ITK-1 CnocoOHOCTBIO | YCTHBI — MHIUBUIYalb-
OTEpalliK, BBIMOJHSAEMBIE | BBIIOJHATh CTAHJIAPTHBIC | HBIM OIMPOC, TECTUPOBA-

Ipu CHHTEC3C MW aHAJIU3C
XHUMHUYCCKUX COCIII/IHCHI/Iﬁ

OoIIcpanuu 110 Ipeiarac-
MBIM MCTOJHMKaM

HUe, 3aluTa Jiaboparop-
HOM paloThI, TBOpUECKOE

3ajaHue  (Tpe3eHTauus,

oKz, pedepar)
IPOBOAUTH xummuueckue | [IK-2 Bnagenuem 6a30- | YCTHBIE — MHANBUAYaNb-
SKCIIEPUMEHTHI C HCIOJb- | BBIMM HaBbIKAMHM HCIOJb- | HBIH ONPOC, TECTHUPOBa-
30BaHMEM  COBPEMEHHOM | 30BaHUS ~ COBPEMEHHOM | HUe, 3aIuTa J1aboparop-
anmnapaTypsl anmaparypbel Npu IpoBe- | HOM pabOThI, TBOpUECKOE
JICHUM Hay4HBIX MCCIENO- | 3a7aHue  (Ipe3eHTaius,

BaHMI oKz, pedepar)
3-fi oTan | HaBbIKaMu paboThl ¢ yued- | OIIK-1  cnocoOHOCTBIO | YCTHBIM — MHIUBUAYaIIb-
Branenusa | HOW JuTepaTypo IO OC- | HCIIOJIB30BaTh TEOPETHYE- | HBIM OMNpPOC, TECTHUPOBA-
HaBbIKAMHU | HOBHBIM XMMHUYECKUM | CKH€ OCHOBBI TPAJAMILIMOH- | HUE, 3aluTa Jiaboparop-
JTUCHUILINHAM HBIX W HOBBIX pa3/elioB | HOM pabOTHI, TBOPUECKOE

XUMUAU TIpU  pPEIICeHUHU
npodeccuoHaNbHbIX  3a-
a4

3ajaHue  (mpe3eHTanus,
nokaz, pedepar)

0a30BbIMU HaBBIKAMH IPO-
BEJICHUS XUMHYECKOTO
JKCIIEpUMEHTa U 0¢OopM-
JIEHUS €TO PE3yJIbTaTOB

OIIK-2 Bmagenuem oc-
HOBHBIMM HaBBIKaMH JKC-
NepUMEHTaIbHONU PabOThHI
B npodeccuoHaIbHON
chepe nEATETLHOCTH C
COOJIIOJIEHMEM HOPM TeX-
HUKH 0€30MacHOCTH

YCTHBIA ~ MHAUBHAYAJb-
HBI ONpPOC, TECTUPOBA-
HUe, 3ammTa JadopaTop-
HOW paboTHI, TBOPUECKOE
3amanne  (Tpe3eHTaIus,
Jokaz, pedepar)

HaBBIKAMU PabOTHI C y4eO-
HOW JIMUTEpaTypoH, OCHOB-
HOM TEPMHUHOJIOTHEU U I10-
HATUHHBIM anmapaTroM 0a-
30BBIX MAaTE€MaTUYECKUX U
€CTECTBEHHOHAYYHBIX

OIIK-3  CmocoOHOCTBIO
MIPUMEHATh 3HAHUS B 00-
JaCTH €CTEeCTBEHHOHAYY-
HBIX JUCIHHIUIMH (Mare-
MaTUKH, (U3MKH, OMOJI0-
TUHW) TP PEUICHUU 3a7ad

YCTHBI ~ MHAUMBHUAYAJb-
HBI OIPOC, TECTHUPOBA-
HUe, 3ammuTa J1aboparop-
HOH paboTHI, TBOPUYECKOE
3ajaHue  (mpe3eHTanus,
nokaz, pedepar)
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IUCLUILINH po)eCCHOHAIBHON  J1es-
TEJIHHOCTH
HaBbIKaMU Beinosienus | [1K-1 CnocoOHOCTBIO | YCTHBIH ~ WHIUBUyallb-

CTaHJAPTHBIX OIEpaLU 110
IIpeIaraéMbplM METOIUKaM

BBIIIOJIHATE CTAaHAAPTHBIC
omn€panr II0 Ipeajiarac-

HBI OIIPOC, TECTHPOBA-
HUe, 3aluTa Jlaboparop-

MBIM METOJIMKAM HOUM paboThl, TBOPUYECKOE

3amanne  (Tpe3eHTaIus,
JoKIaz, pedepar)
Brnaners 6a3oBbiMu HaBwl- | [IK-2 Bnagenuem 06a30- | YCTHBI — MHAMBUIYATb-

KaMH HCHOJb30BAHHUSA CO- | BBIMM HaBBIKAMH WCIIOIb- | HBIN OIpocC, TECTUPOBaA-

BPEMEHHOW  ammaparypbl | 30BaHUSI ~ COBPEMEHHOH | HUE, 3aluTa JiabopaTop-
IIpY IPOBEJCHUM HAy4HBIX | almapaTypbl IpU IPOBe- | HOW pabOThI, TBOPUYECKOE
nccaea0BaHuM JICHUM HAyYHBIX UCCIIENO- | 3aJaHue  (Tpe3eHTalus,

BaHUU JoKIIaz, pedepar)

YcTHBIN HHAUBHUAYAJIBHBIN ONIPOC
VY CTHBIN MHAMBUAYAIbHBIN ONPOC MPOBOJUTCS MOCIIE W3YyYEHUS HOBOW TEMBbI C LIEJIbIO BBISICHEHUS
Han0oJiee CI0KHBIX BOIPOCOB, CTETIEHN YCBOCHUS HH(POPMAITUH.
CryneHT uznaraer cofep:kaHue BOIpoca U3y4eHHOU TEMBI.
Bonpochl kK yCTHOMY HHAMBHAYAJIbHOMY ONPOCY

SBnenue karanuza. Busbl KHHETUYECKUX YPaBHEHUU IS Pa3IMYHBIX TUIIOB PEAKTOPOB.
3aBUCHMOCTh CKOPOCTEH XMMHUYECKUX PEAKIUi OoT TeMriepaTypsl. [I[puMeHeHre TepMOIMHAMUKY B
TEOpPUH aKTUBUPOBAHHOTO KoMIuiekca. CTaguiiHbII U CIMTHBIA MEXaHU3MbI B KaTajlu3e. ABTOKaTa-
JTUTHYECKUE peakiuu. KnHeTuka mpoCThIX TUITOB aBTOKATAIMTHYECKUX peakIuii. ABTOKaTaIuTH4e-
ckoe (OpMHUpPOBAHHME AKTUBHOTO KaTajau3aTopa B XOJie TOMOT€HHON peakiuu. Mcnomp3oBaHue
KBAaHTOBO-XMMUUYECKHX METOJIOB JJIA OIEHKH PEaKIIMOHHOCTIOCOOHOCTH BemiecTB. KoHuenmus apo-
MaTHUYHOCTH TEPEXOJHOr0 COCTOSHUSA (IIpeCKa3aHne OTHOCUTENBHON aKTUBHOCTH KaTallu3aTOPOB
AlH3; BH3; TiH3B peakiuu onuro- U mojMMeEpU3alidi dTHIeHa). BIusHiHe TepMOIHHAMUYECKUX U
KMHETUYECKUX IMapaMeTPOB MPOMEXKYTOUYHBIX CTaJAMil HAa KUHETHKY KaTaJIMTHYECKUX PEaKIM.
Kucnorno-ocHoBHO# katanu3. OOmmil U cnenupuyecKkuii KUCIOTHO-OCHOBHOM Katanus. B3aumo-
CBSI3b MEXK]ly KHHETHUYECKUMU U TEPMOJAMHAMUYECKMMHU MMapaMeTpaMu B KUCIIOTHO-OCHOBHOM KaTa-
nuze. Karanutuyeckuii 3akoH bpencrena. CXoaCcTBO M OTJIMUKS C TOMOTEHHBIMU Tporieccamu. Bu-
Ibl U TIapaMeTphl, XapakTepusyomume aacopounto. M3orepma Jlenrmiopa. OCHOBHBIE HEJJOCTATKH.
AncopOnusi Ha HEOJTHOPOAHOW TOBEpPXHOCTH. KuHeTHyeckue Mozenu reTeporeHHOKaTaaIu3upye-
MbIX peakiuii. OCHOBHBIE CTaJNU T€TEPOreHHOro mpoiiecca. JIByxcTaguiiHble KHHETHYECKUE MOJIe-
T B TETEPOTC€HHOM KaTaJIn3e.

Kpurepuun n MeToiMKa OLlCHUBAHNUS:

- 5 6aJUTOB BBICTABIISETCS CTYIEHTY, €CIM TOYHO UCIONIb3YyeTCs CHEIHATN3UPOBaHHAs TEPMUHOIIO-
T'Hs, TOKa3aHO YBEPEHHOE BJIa/IeHHEe HOPMaTUBHOM 0a30ii;

- 4 GaJuta BBICTABIISIETCS CTYACHTY, JAOMYIIEHBI OIMH-/IBAa HEl0UeTa MPH OCBELIEHUH OCHOBHOT'O CO-
JIepKaHUsl OTBETA, HET ONPEAEICHHOM JOrMYeCKON MI0CIEeJ0BATEIbHOCTH, HETOYHO UCIIONIb3YeTCs
CHenualIn3upoBaHHasi TEPMUHOJIOTHUS;

- 3 Oasia BBICTABIISIETCS CTYACHTY, HET OOIIEro MOHMMaHUs BOMPOCca, UMEIOTCS 3aTPyIHEHUS WU
JIOMYIIEHBI OMIMOKU B OINPEIeIEHUH MTOHATUH, UCIOIb30BAHUU TEPMUHOJIOTHH.

TecrupoBanue
3amanue Nel
CoBpemenHas HopMyIHpPOBKa KaTaau3a Oblia JaHa:
1. Bopeckos I'.K.
2. bepuennyc 5.
3. OcTtBainbsa B.
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4. ®apaneit M.

3ananue Ne2
YTo HE OTHOCUTCSI K OCHOBHBIM IPUHIIMIIAM KaTajlu3a:
1. KaranuzaTop no cBoemMy A€UCTBUIO CEIEKTUBEH
2. CKOpOCTh KaTaIUTUYECKON peakluu NpOoNopLUOHaIbHa KOHIIEHTPA[MK KaTalu3aTopa
3. KatanuzaTop oOpa3yeT ¢ pearupyromuMe BeIeCTBaMHU IPOMEKYTOUHBIN KOMILIEKC
4. Katanu3aTop BIUSET HAa TEPMOAMHAMUYECKNE XapaKTEPUCTUKU KaTAIU3UPYEMOM peakiu

Samanue No3
[Tpornecc mepepabOTKU HEPTEPOIYKTOB B PE3YNIbTATEe TEPMUUESCKOTO U KATATUTHUECKOTO PaCIIeT-
JICHUSI MOJICKYJI, TPH KOTOPOM 00pa3yIOTCs YIIIEBOIOPOIbI C MEHBIIIUM YMCJIOM aTOMOB Ha3bIBaCT-
s
1. Pudopmunr
2. Kpexunr
3. I'mapoouncTka
4. I'mpapoobeccepuBaHue

3amanue Ned
K npupoaHbIMH TOMOTEHHBIM IIPOIECCaM OTHOCHUTCS:
1. PacierieHue MOJICKyJT YIIIEBOJOPOIOB KaTATH3aTOPOM
2. OKucIeHHE pa3auyHbIX OPraHUYECKHX BEIIECTB B IIPUPOIHBIX BOAAX
3. B3aumoeicTBre MOBEPXHOCTHOTO TBEPIOTO PACTBOPA HA KPUCTAJUTMUECKON ITOBEPXHOCTH
4. MyrapoTanus TJF0K03bl B IPUCYTCTBHUH KHCIIOT

3amanue No5
[Iporieccrl, HE MPOTEKAIOIINE HA TTOBEPXHOCTH pasjena ¢as:
1. B3anMoieiicTBIE TOHKOTO aMOP(HOTO €05l MOBEPXHOCTHU C Ta3000pa3HBbI-
MU MOJICKYJIAMH;
2. B3aMMOJICICTBHUE IBYX aJCOPOMPOBAHHBIX MOJIEKYT MEXY cOO0M
3. B3aUMOJEMCTBHE OT/IEIbHBIX ATOMOB, aJICOPOUPOBAHHBIX HAa TOBEPXHOCTH,
C Ta3000pa3HBIMHU MOJIEKYJIaMHU
4. p3aumoeiicreue napaduHoB c onedunamu B npucyrcreun BF; u HF

3ananue Neb
[Tponecc kpekuHra OblI pazpaboTaH:
1. lyxoB B.T.
2. Hurnep K.
3. T"abep .
4. T'ynpu IO.

3aganue N7
OT1innure KaTaau3aTopa OT MHHUIMATOpA:
1. OnHO U TOXE
2. He pacxojyercs B IpoIiecce peakiiu
3. 3MeHeHune CKOpoCTH XMMUYECKON peakiuu
4. Mcnonp3yroT B MAJIBIX KOJIWYECTBAX

3amanue Ne§
OCHOBHOM METO/I MOTYYEHUs KaTalu3aTOPOB:
1. MeTox BEIIIIEIaYNBaHUs CIUIaBa
2. OcaxkaeHne - COOCAKIECHUE
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3. MeTon nponuTKu
4. Metoa npokajJvBaHUs

3amanue Ne9
ATIOMOCHIIMKATHBIE KaTaTU3aTOPhl KPEKUHTa ObLTH pa3paboTaHsbl:
1. Iyxos B.I".
2. Hurnep K.
3. I'abep O.

4. T'ynpu 1O.

3amanue Nel(
CBOWCTBO KaTaJIn3aTopa, OKa3bIBAIOIIEE €ro MIPOU3BOIUTEIILHOCTD, XapaKTEPU3YIOIIee TO, CKOJIb-
KO pearcHTa MOKeT IPEeBPATUTHCS HA KaTallu3aTope B €IUHUILY BpEMEHU
1. AKTUBHOCTD
2. CeJIEKTUBHOCTD
3. CtaObuIbHOCTE
4. N30upaTenbHOCTD

Kputepun n MeToinka OlleHUBAHHMS:

OmuH TecToBbIN Borpoc (15 BOMpocoB).

- 1 Gam BbICTaBIIAETCS CTYEHTY, €CJIM OTBET IIPaBUJIbHBII;

- 0 GaJIJIOB BBICTABIISIETCS CTY/ICHTY, €CJIM OTBET HEMPaBUIIbHBIM.

3amuTa Ja6opaTopHOi padoThI

[IpoBoauTcs B popme yCTHOTO OmMpoca Mociie BBIMOTHEHHS paOOTHL.
Tembl 1abOpaTOPHBIX pabOT

3aBUCHUMOCTH CKOPOCTEH XUMHUYECKHX peakluid OT Temmneparypsl. HTepnperanus AppeHu-
yca u Bant-T'odda.

KuneTnka npocThIX TUMOB aBTOKATAIUTUYECKUX PEAKIUH.

Karanutnueckuii 3akon bpencrena.

Brnusinue TepMoaMHAMHUECKUX U KUHETHYECKHUX MapaMeTpOB MPOMEXKYTOUHBIX CTaIUi Ha
KMHCTUKY KaTAIUTHYCCKUX peaKuHﬁ.

Kputepun u MeToIMKa OIICHUBAHUS:

- 0 6aI0B BBICTABIISIETCS CTYACHTY, €CITU OH HE BJIAJEET COACPKAHUEM MPAKTUIECKON pa-
0OTHI,

- 1 6anmn BBICTABISIETCS CTYACHTY, €CIIM OH YACTHYHO BIAJEET COACpPKAHUEM MPAKTHUIECKON
paboThI;

- 3 Oaya BBICTABISIETCS CTYIEHTY, €CITU OH BIJIAJICET COAEPKaHUEM MPAaKTHUECKOM paboThl,
HO HE MOKET OOBSICHUTH ITOJTYICHHBIC PE3YIIbTATHI,

— 5 Oasa BBICTABIIICTCS CTY/ICHTY, €CIIA OH BIIAJICET COJEPKaHUEM MPAKTUIECKOU paboThI,
MOJKET OOBSICHUTH ITOJTYICHHBIE PE3YIIbTATHI.

TBopueckoe 3aganue (Mpe3eHTalUsA, 10KIaA, pedepar)

BrimonHsIeTcs 1o pe3ynbTraTaM H3y4eHHUs TEMbI TUCIUILTHHBI C IIEJIbI0 JTOTIOTHEHUS TIPaKTH-
4eCKOT0 MaTepuana.
[Tpumepsr Tem pedepaToB
[TpoMOTOpBI U KaTaTUTUYECKHE bl (HHTUOUTOPBI).
HyxneodunsHbril kKaTamus
OnexTpouIbHBIN KaTanus3
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doToKaranus

DJIEKTpOKaTaIN3

Mexda3zHblil KaTamu3

MeMOpaHHBIN KaTaIu3

MunemisipHbli KaTanu3

Karanu3 Ha U301MpOBaHHBIX aTOMAaX
[MomudyHKIIMOHAEHEBIE KAaTaTU3aTOPhI
budyHKIIMOHATBHBIN TreTEPOreHHBIN KaTalu3
Karanus neommuramu

buoxumuueckuii katanus
Crepeocnienmupudeckuii KaTanms

Kputepun u MeToauKka OLleHUBAHUS:

ITonroroBnenHas 1 oopMiIeHHast B COOTBETCTBUU € TpeOOBaHUAMU padoTa (mpe3eHTanus,
JIOKJIa/1) OLEHUBAETCS MPENOJABATENEM TI0 CIEAYIOIUM KPUTEPUIM:

- YPOBEHb 3PYAUPOBAHHOCTH aBTOpA 110 U3YYEHHOU TeMe (3HaHHE aBTOPOM COCTOSIHUS U3Y-
yaeMoi poOsieMaTHKH, IIUTUPOBAHUE UCTOUHUKOB);

- JJOTUYHOCTH 0Ja4X MaTepuasa, F[paMOTHOCTh aBTOpa;

- COOTBETCTBUE pabOTHI BCEM CTaHIAPTHBIM TPEOOBAaHUAM K 0(OPMIICHHIO;

- 3HaHUS M YMEHUS Ha ypOBHE TpeOOBaHUI cTaHiapTa JaHHOW AMCLUIUIMHBL: 3HaHUE (aK-
TUYECKOTO MaTepuala, yCBOCHHE OOIIUX MOHATUI U UACH.

- 0 GayIJI0B BBICTABIISIETCS CTY/IEHTY, €CIM padoTa HE COOTBETCTBYET KPUTEPHSIM;

- 5 0aJu1 BBICTABIIAETCS CTYEHTY, €ClIM pab0oTa YACTUUYHO COOTBETCTBYET KPUTEPHSIM;

- 10 Ganna BbICTaBIIICTCS CTYCHTY, €CJIM PabOTa COOTBETCTBYET KPUTEPUSAM, HO OTCYTCTBY-
€T JIOTUYHOCTh U3JI0KEHUSI HHPOpMaIHH;

— 15 Ganna BeICTaBIISIETCS CTY/IEHTY, €CIM PadOTa MOJTHOCTBIO COOTBETCTBYET KPUTEPUSIM.

JK3aMeHAMOHHBbIE ONJIEThI

DK3aMEH SIBJISIETCS] OLICHOYHBIM CPEJICTBOM JJISl BCEX ITAIOB OCBOCHUST KOMITETCHIIUM.

TunoBbie MaTepuaibl K IK3aMeHY
CraHoBIIeHHE KaTaJln3a KaK HAyKH
Karanu3 u Hay4HO-TEeXHUYECKHI mporpecc
CoBpeMeHHOEe oTpe/IeJIeHue KaTanu3a
Bo30ykaeHre XuMHUYeCKIX PEeaKIIHii
N3meHenne CkopocTH XUMHUYECKUX PEaKIui
[TpoMexyTOUHbIE COEIMHEHUS B KaTalu3e.
Karanu3aTopsl 1 HHUIIHATOPHI
Karanus u paBHOBecue
[TonsiTe 06 aKTUBHOM IIEHTPE KaTaIH3aTopa
0. Knaccugukarus karaiu3aTopos
11. Knaccudukamus KaTaTuTHYECKUX ITPOILIECCOB
12. Karanutudeckast akTUBHOCTB M CTIOCOOBI €€ BBIPAKECHHS
13. CenekTHBHOCTB KaTaJIn3aTOPOB
14. CTaOuabHOCTH KaTaIM3aTOPOB U IPUYUHBI IE€3aKTUBALIUN
15. Craguu KaTaTuTHIECKON peaKkIuu
16. HeomHOpOAHOCTH TOBEPXHOCTH KaTalln3aTopa
17. MeTo/ipl ONTy4€HUS KaTaJIu3aTOPOB
18. KuneTrka roMOTeHHBIX XUMHUYECKHX PEaKIIHiA
19. KucnoTHO-0OCHOBHOM KaTaiu3
20. ABTOKAaTaTUTHYECKHUE PEAKITUU
21. ®epMeHTATUBHBIN KaTalu3
22. KuHeTHKa reTeporeHHO KaTalu3upyeMbIX peakiuii

BOoo~NoOR~WDNE
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23. CXOICTBO U OTIMYMS C TOMOTEHHBIMU MPOIIECCAaMU
24. OTpaBiieHHE KaTaIr3aTopa

25. Mopenu reTeporeHHO-KaTATUTUYECKUX PEaKIuit
26. KatanmuTuyeckuii KpeKUHT

27. Karanutuaeckuit pudopmMunr Hedhtu

28. MeTalJIOKOMIUIEKCHBIN KaTaanu3

CtpyKTypa 5K3aMEHAllMOHHOTO OuIieTa.

DK3aMEHAITMOHHBIN OMJIET BKIIFOYAET B ce0s JIBA TEOPETHUECKUX BOIIPOCA.
[TpumepHbIe BOIIPOCHI ISl SK3aMeHa:

1. TeopeTnueckuii Bonpoc.

2. Teopernueckuii BOmpoc.

OO6pa3er PK3aMeHaIMOHHOTO OMTeTa
MHMNHOBPHAYKHU POCCHUH

denepanbHOE rocyIapCTBEHHOE OI0HKETHOE 00pa30BaTeIbHOES
YUPEKICHUE BBICIIIETO 00Pa30BaHUS
BAIIKUPCKUM I'OCYJAPCTBEHHBI YHUBEPCUTET
XuMHUecKuil paKyiabTeT
04.03.01. Xumus
JuctmruimHa KuHeTnka 1 MeXaHnu3M KaTATMTHYECKUX IPOIIECCOB

3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. Bo30yxaeHrne XuMHUYECKUX PeaKIui
2. KuneTHka reTeporeHHO KaTallu3UPyEeMbIX PEaKiuit

Kputepuu u metoauka onieHnBanus (B 6amax):

- 25-30 GayI0B BBICTABIISIETCS CTYIEHTY, €CIIM CTYJICHT Jajl MOJIHbIE, pPa3BepHYThIE OTBETHI
Ha BCE TEOPETUYECKUE BOIPOCHI OUJIETa, TPOJEMOHCTPUPOBAI 3HAHUE (DYHKIIMOHAIIBHBIX BO3MOXK-
HOCTEl, TEPMUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMEHNE IPUMEHATHh TEOPETUUECKUE 3HAHUSI IIPU
BBIMIOJTHEHUH NTPAKTUYECKHUX 3aaHuil. CTyAeHT 0e3 3aTpyJHEHHI OTBETHII Ha BCE IOMOIHUTENbHBIE
Borpochl. [IpakTnyeckas 4acTh paboOTHI BHIIIOJHEHA MOJHOCTHIO 0€3 HETOUHOCTEH U OIMOO0K;

- 17-24 6anioB BBICTaBISIETCS CTYEHTY, €CJIA CTYJEHT PacKpblil B OCHOBHOM TE€OpETHYE-
CKH€ BOIPOCHI, OJTHAKO JOMYLIEHbl HETOYHOCTH B ONIPEAEICHUN OCHOBHBIX NOHATHIL. [Ipn oTBeTe
Ha JIONOJIHUTEIIbHBIE BOIIPOCHI JOMYIIEHbI HEOO0IbIINE HETOYHOCTH. [Ipy BBINOIIHEHNN TPaKTHYe-
CKOM yacTu paboTHI OMYIIEHBI HECYIIECTBEHHBIE OIINOKY;

- 10-16 GayioB BBICTABIISIETCS] CTYICHTY, €CIIH IIPH OTBETE HA TEOPETUIECKHUE BOTIPOCHI CTY-
JICHTOM JIOITYIIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAaHUM OCHOBHBIX MOHATHH. Jloruka
U TIOJTHOTA OTBETA CTPAJAOT 3aMETHBIMU U3bHAMU. 3aMEeTHBI ITPOOEIIbl B 3HAHUU OCHOBHBIX METO-
10B. TeopeTnueckre BOIIPOCHI B LIEJIOM H3JI0KEHBI I0CTATOYHO, HO C IPOIYCKaMU MaTepuaia.
HmeroTcs mpUHLIMITHATbHBIE OITMOKH B JIOTUKE MOCTPOCHUSI OTBETa Ha Bonpoc. CTYJAEHT He pelul
3aJa4y WIK IPU PEeLICHUHN JOMYIIEeHbI IpyOble OITHOKHY;

- 1-10 GanyioB BBICTABISETCS CTYACHTY, €CIM OTBET Ha TEOPETUYECKHE BOIIPOCH! CBUAETEIb-
CTBYET O HEITOHMMAaHUH U KpaiiHe HETIOJIHOM 3HaHUHM OCHOBHBIX MOHATUH U MeTOA0B. OOHapyXHU-
BAeTCs OTCYTCTBUE HABBIKOB IPUMEHEHHS TEOPETUYECKUX 3HAHUN IPU BBIOJHEHUU MPAKTUYECKUX
3anaHuil. CTyJ€HT HE CMOT OTBETUTH HU Ha OJAMH JOTIOJHUTEIbHBINA BOIIPOC.

IlepeBon ouenku n3 100-6a11pHON B 4eTHIPEX0ATUIBHYIO TPOU3BOAUTCS CIIEIYIOIUM 00pa-
30M:
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- omuinyHO — oT 80 10 110 6amnoB (Bkitouast 10 mMOOMPUTENBHEBIX OANIIIOB);
- xopoio — ot 60 1o 79 6aoB;

- YIOBJIETBOPUTEIHHO — OT 45 10 59 Gamios;

- HEYJIOBJICTBOPUTEILHO — MEeHee 45 0ajuioB.

4.3. PeWTHHI-ILIAH IUCHUILIAHDBI
(mpu HeOOXOAUMOCTH)

Peiituar—1mian JUCHUILIMHBI ITPEACTABIICH B ITPUIIOKCHUHA 2.

5. Y4yeOHO-MeTOANYeCKOEe U HHPOPMALIMOHHOE 00ecTiedeHue TN CIUTIINHbI

5.1. IlepeyeHb OCHOBHOI U 1OTIOJIHUTEIbHOI y4eOHOM JIUTepaTypbl, He00OX0AMMO /151 0CBO-

o gk

11.

12.

13.

14.
15.

16.

€HUSl M CIUTLINHBI
OcHoBHasi IMTEepaTypa

Kunetnka u MexaHu3M KaTaJUTHYECKUX MPOILIECCOB [ DIEKTPOHHBIN PECYPC]: KOHCIEKT JICKIIH.

U.1 / bamkupckuii rocynapctBeHHbll yHuBepcuteT; cocT. FO.H. burmoBa.— VYda : PUL]

baml'V, 2018 .— DnexTpoH. Bepcus med. myoaukanuu .— JloCTynm BO3MOXKEH uepe3 DJeK-

TPOHHYIO 6ubnuoreky bamlV

URL.:https://elib.bashedu.ru/dl/corp/Biglova_sost_Kinetika_1_kons lek 2018.pdf

Kunetnka u MexaHu3M KaTaJUTUYECKUX MPOLIECCOB [ DNEKTPOHHBINA PECYPC|: KOHCIIEKT JIEKIUH.

Y.l / bamkupckuii rocymapcTBeHHbI yHUBepcuter; coct. KO.H. burnmoBa.— VY¢a : PUILL

baml'V, 2018 .— DnexTpoH. Bepcus med. myonukanuu .— JlocTynm BO3MOXKEH uepe3 DJeK-

TpoHHY0 Oubnuorexy bamlV

https://elib.bashedu.ru/dl/corp/Biglova_sost_Kinetika 2_kons%20lek 2018.pdf

Tanunos, P.®. Peakuus Ilpunca. Pa3Butue mnpencraBieHHil 0 MEXaHHU3ME peakIUH. [Diex-

TpoHHBIN pecypc] : MoHorpadus / P.®. Tanunos, 1.B. Bakynun, O.10. Kynosa .— I'epmanus :

LAP LAMBERT Academic Publishing, 2013 .— DnekTpoH. Bepcust nieu. myonukaiuu .— J{o-

CTyI BO3MOXEH yepes DNEKTPOHHYIO o6ubnmoreky bamlVy —

URL.:https://elib.bashedu.ru/dl/read/Talipof i dr_Reakciya Prinsa_Monogr_2013.pdf
JlonoTHUTeIbHAS JTUTEpaTypa

Pomanosckuit b.B. OcnoBsl karanuza. M.: BUHOM JlabopaTtopus 3uanuit, 2014, 175 c.

Epemun B.B. OcHoBbl pusnueckoit xumuu. M.: BUHOM Jlabopatopus 3Hanuit, 2014, 585 c.

Temxun O.H. Kunernueckue acrneKkTbl TOMOT€HHOTO METAJTIOKOMILJIEKCHOTO KaTaiu3a. M.:

WK1 «Akagemkauray, 2008, 918 c.

Bymunoposa I'.b. DnexTpoxumust 1 XumMuueckas KHHeTHKa. YuebHoe nocodue. Kazans: U3n-Bo

KHUTY, 2014, 371 c.

Ousznyeckas xumus (Ilox pex. Kpacuosa K.C.). B 2 xu. Ku 2. Onextpoxumusa. Xumuueckas

KHHeTHKa 1 katann3. M.: Beicmn. mk., 2001, 319 c.

bpemep I'., Bengnmanar K.-I1. Beenenue B rereporennsiii karanu3. M.: Mup, 1981, 160 c.

. beznenexubix A.A. VIH)KeHEpHbIE METOIbI COCTABJIEHNS YPABHEHUM CKOPOCTEN peaklui U pac-

yeTa KHHETHYeCKnX koHcTadT. JI: Xummsa, 1973, 256 c.

Cemuoxun U.A., CtpaxoB b.B., OcunoB A.M. Kunetnka XuMHUECKUX peakiuii: Yued. moco-
oue. M: Usa-Bo MI'Y, 1995, 351 c.

[Tanuenkos .M., Jlebenes B.JI. Xumuueckas KWHETUKA U KaTanu3. YueOHOe mocoOue Jisl By-
30B. 3-¢ u3A. uctp. u gon. M., Xumus, 1985, 592 c.

baiipamoB, B.M. OCHOBBl XUMHUYECKOW KWHETHKU W KaTaln3a: yuyeOHOe MocoOue Ui CTY/.
BhICHI. yue0. 3aBefeHuit. M.: Llentp «Axanemusi», 2003, 256 c.

Kppuios O.B. I'eteporennsiii karanus. M: Akagemknura, 2004, 679 c.

Hakamypa A., Iyiyn M. [IpuHiunel 1 npuMeHEHHE TOMOT€HHOro Katanu3a. M.: Mup, 1983,
232 c.

Farrauto R.J., Bartholomew C.H., Fundamentals of Industrial Catalytic Processes. Blackie
Acad.&Profes., 1997, 754 p.
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https://elib.bashedu.ru/dl/corp/Biglova_sost_Kinetika_1_kons%20lek_2018.pdf
https://elib.bashedu.ru/dl/corp/Biglova_sost_Kinetika_2_kons%20lek_2018.pdf
https://elib.bashedu.ru/dl/read/Talipof%20i%20dr_Reakciya%20Prinsa_Monogr_2013.pdf

17. Balzani V. Electron Transfer in Chemistry (1-5 vol.), Wiley-VCH, Weinheim, 2001.

18. Yopkenaopd ., HaitmantcBeapaiit X. CoBpeMEHHBIN KaTallu3 U XMMUYECKas KHHETHUKA: Hay4-
Hoe nznanue. Jonronpynusiii: U1 «MuTennexkT», 2010, 504 c.

19. KonecaukoB .M. Katanu3 u mpousBoacTBO KaTanu3aropos. M.: Texnuka, 2004, 399 c.

20. bopeckos I'.K. I'ereporennsiii katanu3. M.: Hayka, 1986, 303 c.

21. Cokonnckuii JI.B., JIpy3p B.A. BBeneHue B Teopuio rereporeHHoro karaiausa. M: Beicmias
mkona, 1981, 915c.

22. Rothenberg G. Catalysis: Concepts and Green Applications. WILEY-VCH Verlag, 2008, 275 p.

5.2. [lepeyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTn «HTepHeT» N
NMPOrpaMMHOI0 o0ecreyeHnsi, HeOOXOAUMBIX IJIs1 OCBOEHMS IV CIUTIJIMHBI

1. DnexTponHas 6ubnmoreunas cucrema «I3b baml¥Y» - https://elib.bashedu.ru/

2. DnekTpoHHas OuONMMOTEYHass CcUCTeMa «YHHUBEPCHUTETCKass OHONHMOTeKa OHJAWH» -
https://biblioclub.ru/ 3. DnekrponHas OuOIMOTEYHAs CHCTeMa U3JaTeNbeTBa  «JIaHb»
https://e.lanbook.com/ 4. DNEeKTPOHHBIN KaTajior bubnunoreku bamulVy -
http://www.bashlib.ru/catalogi/

5. YuuBepcanibHas basbl ganHbix EastView (ZOCTyn K AJIGKTPOHHBIM HAy4YHBIM JKypHalIaM) -
https://dlib.eastview.com/browse

6. Hayunas snextponHas 6ubnuoreka - elibrary.ru (qocTyn K 3JIEKTPOHHBIM HAYYHBIM KypHAIaM) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Torosop Ne 104 ot 17.06.2013
r. Jlunensuun 6eccpounbie

8. Microsoft Office Standard 2013 Russian. JloroBop Ne 114 ot 12.11.2014 r. Jluuensuu 6eccpou-
HBIC

9. Kaspersky Endpoint Security mis Ousneca - Crangaptbiil. Jloroop Ne31806820398 ot
17.09.2018 r. Cpok nerictBust nutien3uu a0 25.09.2019

10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License

11. Cucrema nentpanuzoBanHoro tecrupoBanus bamly (Moodle). YuuBepcanbHas o6mecTBeHHAs
muuen3us GNU
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6.MaTtepuajibHO-TeXHUYeCKas 0a3a, HeOOX0AMMAsA VISl OCYLECTBJICHUA 00pa30BaTEeILHOI0 Mpolecca 1Mo AMCUUIJINHe

HauMenoBanue cnenuajJdbLHbIX IOMeEICeHHH
U NOMeNIeHU i 1JI151 CAMOCTOATEIbHOM pado-
ThI

OCHALLIEHHOCTL CIIEHAJBLHBIX IOMEINEeHN ¥ MOMelleH Ui 1JI51 CAMOCTOS-
TeJIbHOI padoThI

IlepeyeHnnb JueH-
3MOHHOTO MPO-
rpamMMHOro odecme-
YeHusl.
PexBu3uThI NOA-
TBEP:KIAI0IIEro 10-
KYMEHTa

1. yueOHass aynuTopus AJsi MPOBeIeHUs 3a-
HATHI JIEKIIMOHHOr0 THHa: ayautopus Ne
405 (Kopmyc XHMMHYECKOTO (haKynbTeTa),
aymutopusi Ne311 (xoprmyc xumudeckoro a-
KynbTera), aynuropus Ne 310 (kopmyc xumu-
geckoro (akynpreTa), aymutopus Ne 305
(KopITyC XUMUYECKOTO (haKyIbTeTa)

2. y4yeOHbIe ayAUTOPUHM IS NMPOBEIEHHUA 3a-
HATHIH ceMHUHApPCKOro Tumna: gaboparopus Ne
101 (xopmyc xmmuueckoro (akymprera), Ja-
6opartopust Ne 120 (kopryc XxuMudeckoro ¢a-
KYJIbTETA)

3. yyeOHas ayauMTOpusi I TPOBEJACHHSA
rPYNNOBBLIX M MHANBHUAYAJIBHBIX KOHCYJb-
Taumii: aynuropus Ne 405 (kopmyc xumuue-
ckoro Qakynbrera), aynutopus Ne311 (kopmyc
XuMU4ecKoro (akynprera), ayautopus Ne 310
(Kopmyc XHMHYECKOro (akynbrera), ayauTo-
pust Ne 305 (xopryc XMMHUYECKOTo (akylbTe-
ta), aynutopust Ne 001 (kopmyc XHMHUYECKOTO
¢dakynbrera), aynuropus Ne 002 (kopmyc Xxu-
MHu4eckoro ¢akynprera), ayauropus Ne 006

Aynuropusi Ne 405

YueOnast MeOenb, ydeOHO-HArNAIHbIE TMOCOOUsA, [0CKa, MYJIbTUMEana-
npoekrop Mitsubishi XD3200U, skpan ¢ anekrponpuBogoMm 300*400cm
Spectra Classic

AymutopusaNe 311

YueOHast MeOenb, yueOHO-HArIsAHbIE TOCO0Ms, A0cKa, mpoekTop Mitsubishi
XD 600U, skpan ¢ anextponpuBoaom Projecta 183*240cm Matte white
Aynutopusi Ne 310

YyeOHass wmeOenb, Y4eOHO-HAIJISIHBIE TIOCOOWsSI, JIOCKa, MYJbTUMEIHa-
npoektop Mitsubishi EW230ST, skpan Hactennsiii Classic Norma 244*183
Aynuropusi Ne 305

YueOnast MeOenb, ydeOHO-HArNAIHbIE TOCOOWsA, J0CKa, MYyJIbTHUMeIna-
npoektop Mitsubishi EW230ST, skpan Hactennsiii Classic Norma 244*183
Aynutopus Ne 001

VYuebHas mebenb, yaeOHO-HaTJISIHbIE TTOCOOus, JOCKa

AynurTopusi Ne 002

YuebHas mebenb, yaeOHO-HATJISIHbIE TTOCOOuS, JOCKa

Aynuropusi Ne 006

VYuebHas mebelnb, yaeOHO-HaTJISIHbIE TOCOOus, JOCKa

Aynuropusi Ne 007

YueOHas mebenb, yaeOHO-HATJISTHBIE TTOCOOHS, JOCKa

Aynutopus Ne 008

VYueOHas mebenb, yaeOHO-HATJISTHBIE TTOCOOHS, JOCKa

JlabopaTopus Ne 101

1. Windows 8 Rus-
sian. Windows Pro-
fessional 8 Russian
Upgrade.  Jlorosop
No 104 ot 17.06.2013
r. Jlunensum Oec-
CpPOYHBIE

2. Microsoft Office
Standard 2013
Russian. JloroBop Ne
114 ot 12.11.2014 r.
Jlunensun Geccpou-
HBIE

3. Kaspersky
Endpoint  Security
s O6usneca - CraH-
napTHeid.  JloroBop
Ne31806820398 ot
17.09.2018 r. Cpok
NEUCTBUS JIMLIEH3UU
10 25.09.2019

4. Cucrema LEHTpa-
JU30BAaHHOTO TECTH-
poBaHUs bamly
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(Kopmyc XHMHUYECKOro (akyibTera), ayauTo-
pus Ne 007 (kopmyc XUMUYECKOTO (haKyIbTe-
ta), aynutopust Ne 008 (xopryc XMMHUYECKOTO
(dakynpTera)

4. yyeOHasi ayIMTOPHUSA JISl TEKYIIero KOH-
TPOJIA M TMPOMEKYTOYHOH AaTTeCTALMM:
aynutopus Ne 405 (kopmyc xumudeckoro a-
Kynbrera), ayauropus Ne311l (kopryc xumu-
yeckoro (akynprera), aymuropus Ne 310
(Kopmyc XHMHYECKOro (akyibTera), ayauTo-
pust Ne 305 (xopryc XMMHUYECKOTO (akKylbTe-
ta), aynutopust Ne 001 (xopryc XMMHUYECKOTO
dakynbrera), aynuropus Ne 002 (kopmyc xu-
Mudeckoro ¢akynprera), ayauropus Ne 006
(xopryc xuMu4eckoro (axkynpTeTa), ayIuTo-
pust Ne 007 (kopiyc XMMHYECKOTO (paKyibTe-
ta), aymutopust Ne 008 (kopryc XMMHUYECKOTO
¢dakynprera), aymutopus Ne 004 (kopmyc xu-
mudeckoro ¢akynbTera), ayautropus Ne 005
(KOpIyC XUMHUYECKOTO (haKyJIbTEeTa).

5. nomemeHust I CaMOCTOSITeIbLHOW pa-
00ThI: yuTanbHbIN 3am Ne 1 (TmaBHBIA KOp-
nyc), unTanbHbli 3a1 Ne2 (kopnyc ¢usmara),
yuTaidbHbIM 3a1 Ne 5 (rymaHuTapHbId KOp-
myc), YnTanbHbIN 371 Ne 6 (KopIyc HHCTUTYTa
npaBa), YMTalIbHbIN 3a1 Ne 7 (rymMaHUTapHBINA
Kopiyc), nadoparopust Ne 418 (kopryc Xxumu-
YeCcKoro ¢axyabTeTa)

6. momMemenue 1Jisi XpaHeHusi U npoduaak-
THYECKOro 00CyKUBAHUS Y4eOHOro 000pYy-
noBaHusi: mabopatopust Ne 416 (kopmyc Xu-

YyeOnass mebenb, ydeOHO-HATIIATHBIE TOCOOMS, JOCKA, aKBAAMCTHILUISTOP
J2-4, xoHaykTOMeTpbl, MoAyJb ‘“TepMocrar”’, MOayIb ‘“YHUBEpCAIbHBIN
koutpouiep”’, xonoauiabHuK ATLANT MXM 2835-90, nonsipumetp Kpyro-
Bori CM-3, tepmocTaThl -3 mrT., cecbl aHanmutuueckue Ohaus PA-64 C (65
r/0,0001 r), korgykromerp AHUOH 7020, Bechl TeXHUYECKHE, TEPCOHATb-
HbIi koMmmbioTep Pentium 4, Bentunsarop BEHTC 100 BKMu, kroBera
100MMm ms monsspumerpa CM-3 — 3 mT.

JlaGoparopus Ne 120

VYuebHast me0Oenb, ydeOHO-HATJSIAHbIE TTOCOOMS, JOCKA, TEPMOCTaThl — 2IIT.,
MOJYJIb “DIEKTPOXUMHUA, MOJYJb “YHHUBEPCAIbHBIA KOHTPOJUIEP”, MOAYJb
“TepMOXUMHUYECKUIN aHAIN3”, NEPCOHAIbHBIA KoMIbloTep B Komiuiekte HP
AiO 20"CQ 100 eu (MOHOOIIOK)

UYnrtanbHblii 3201 Ne 1

Hayunblii 1 yuebuslit honn, HaydHas nepuoauka, [IK (Mono6mox) - 3 mwr, Wi-
Fi moctyn nnst MOOMIBHBIX YCTPOWCTB, HeOrpaHW4eHHBIH noctyn K OBC u
b/I; xonuuecTBO Mmocai04HbIX MecT — /6.

YnrtanbHblid 321 Ne2

Hayunsiit u yueOHslit ¢hona, HayyHas nepuoauka, [IK (MoHOOMOK), mOaKITIO-
4YeHHbIX K cetu MHTepHer, — 8 ., Wi-Fi mocTym as1st MOOMIIBHBIX yCTPOWCTB,
HeorpannueHHbIN qoctyn k ObC u B/I; komruecTBo mocanounbix Mect — 50.
YuraabHbli 320 Ne §

Hayunblil u yueOHbIi GoHJ, HayuHas nepuoauka, [IK (Mono010K) - 3 mT, He-
orpaandeHHbIH qocTyn K ObC u BJI; konmmdecTBO mocaio9HbIX MecT — 27.
YnranbHbiid 321 Ne 6

Hayunblii u yueOHbIN QoHJ, HayyHast nepuoarka, [1K (MoHOO0K) - 6 1T, HE-
orparnueHHbIi qoctyn k ObC u B/I; komuecTBo mocanounsix Mect — 30.
YuranabHbii 321 Ne 7

Hayunblil u yueOHbIi GoHJ, HayuHas nepuoauka, [IK (Mono010K) - 5 mT, He-
orpaandeHHbIH qocTyn K ObC u BJI; konmuecTBo mocagoyHbx MecT — 18.
Aynutopus Ne 004

VYyeOnass mebenb, yueOHO-HAIJISIIHbIE MMOCOOMS, Jocka, Kommyrtarop HP
V1410-24G, nepconansublii kommbeiorep Lenovo ThinkCentre A70z Intel
Pentium E 5800, 320 Gb, 19" - 15 mr, mkad nactennsiit TLK6U.
Aynutopusi Ne 005

(Moodle). Yuusep-
cajlbHas OOIIEeCTBEH-
Has muuen3usg GNU
5. Linux OpenSUSE
12.3 (x84_64) GNU
General Public Li-
cense
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MHYECKOT0 (pakynbTeTa).

YyebOHas meOenb, yaueOHO-HATISIIHBIE TTocoOus, Tocka, kommbioTep DEPONe-
0s 470 MDi5_3450/4GDDR/T500 G/DVD+R u monutop ViewSonic 21.5 -
13 mT, mxap TLK TWP-065442-G-GY, mkad montaxusiii NT PRACTIC
2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mkad HacTeHHBIN
TLKG6U.

JlaGoparopusi Ne 418

VYuebnast mebenb, (akcummibHbiM anmapat Panasonic KX-FL423RUB — 2
mt., sH-metp pH-150MU (¢ roc. moBepkoii), aBroTpancdopmarop TDGC2-
0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15, Becwt "Ohaus" PA64C
(65r, 0,ImMr) ¢ moepko#i, Becel VIC-1500d1 (1500r. 100MI,
BHelH.kannoposka) ACCULAB, nonomep 1-160MU ¢ nosepkoii, KOMILIEKC
BonbTamnepomerpuueckuit CTA, kxommbrorep B komiuiekre DEPO Neos
4601\IO/monuTOop 20" Samsung BX2035/kmaB./Mblilb, KOMIIBIOTEp IMEPCO-
HanbHBIH Nel T1.210-14/3, marauTHas Memanka 6e3 Harpea Tolopino — 2T,
MarHWTHas MeIIaJlka ¢ HarpeBoM M HaHokepamud.nmoBepx hG-MAG HS,
meTp-pH pH-150MMU (¢ roc.moBepkoii), morutop 19" LG L1919S BF Black
(LCD<TFT,8ms, 1280*1024,250K/I/M.1 400:1,4:3 D-Sub), nepcoHaIbHbII
KOMITbIOTEp B cocTtaBe c/0mok/Core J7-4770 (3.4)/H87/SYGA/HDD 500Gb,
mouutop JKK"20"Bemncl.knaBuar ypa+wmbib, npurtep Canon i-SENSYS
MF3010, pH-metp pH-150MU c¢ roc.moBepkoii, cucreMubiii 6ok I1K (775),
mkadp cymmieHeii  LOIP  LF-25/350-GS1, (310X  310x310 wmwm
0/BEeHTUIIATOPA.HEPIK.CTATb LIM(PPOBOI KOHTPOJIEP), KOJTUYECTBO MMOCATOUHBIX
mect — 10.

JlabopaTopus Ne 416

ATomMHO-abcopOLnoHHBIN  cnekTpodoTomerp Monenb AA-7000, ¢upmbl
"lumanzy", Anonus, G6amioH ¢ renueM Mapku A — 2 IIT, BEHTUIATOP
BEHTC 100 BKMu/*1/, ra3oBbIii XpOMaTO-Macc-CIEKTPOMETP MOJECIb
GCMS-QP 2010PIUS, xoMmmbiOTep B COCTaBe: CUCTEMHBIM OJOK, MOHHUTOP,
kjaBuatypa, Mblb, KoHauunoHep QUATTROCUMA QV/QN-F12WA, Ho-
yroyk Fujitsu LifebooK F530 Intel Core i3-330M/4Gh/500Gb/ DVD-
RW/BT/15.6"/Wi n7HB+0ffice, mepconasibHblii KOMIbIOTEp B Komiiekte HP
AiO 20"CQ 100 eu (MoHOOmOK), anmekrporuTka Irit IR-8200,1500BT ana-
MeTp KoH(popkH 185MmM.
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ITpunoxxenne Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUUKETHOE OBPA30BATEJIBHOE YUYPEX/IE-
HUE BbICHIEI'O OBPA3SOBAHMA]
«BAIIKUPCKUU I'OCYAAPCTBEHHbBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

JAUCHUITIIMHBI KuHeTHKA 1 MeXaHU3M KATAJIUTHYECKHX nmpoueccoB

Ha 7,8 cemectp
OuHast

Bun pabotsr

O0BbEM TUCHUTLIMHBI

ouHast popma 00ydeHus

O6mas TpyaoeMkocts aucuurinasl (3ET / ya-
COB)

53ET / 180 yacos

VYueOHBIX YacoB Ha KOHTAaKTHYIO pa60Ty C IIp¢c-
nogaBaTCJICM:

63,2

JICKITUHA

32

MPAKTUYCCKUX / CCMHUHAPCKUX

71a00paTOPHBIX

32

Jpyrux (rpynmoBasi, "HIUBHyalbHas KOH-
CyJibTalus U NHBIC BU/IbL yqe6H0171 ACATCIIbHO-
CTH, IpeAycMaTpHBarolue paboTy o0ydaro-
IIUXCSI C PETIOAaBaTEIIEM )

VY4eOHBIX YaCOB Ha CAMOCTOATENBHYIO paboTy
oOyuaromuxcs (CP)

91

Y4eOHBIX YacoB Ha MOJATOTOBKY K dK3aMme-
Hy/3a4ueTy/nuddepeHIIupOBaHHOMY 3a4ETy
(Kontporn)

25,8

®opma KOHTPOJIS:
DK3aMeH 8 ceMecTp
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3aBUCHUMOCTb CKOPOCTEH XUMHUYE-
CKHMX PEaKLHMM OT TeMIIEpaTypBhl.
[IpruMmeHeHrne TepMOJIMHAMUKH B
TEOPUU AKTUBUPOBAHHOI'O KOM-
wiekca. CTaauiHbBIA U CIIUTHBII
MEXaHU3MBbI B KaTajau3e. ABTOKa-
TaMTHYeCKue peakunu. Kuneru-
Ka MPOCTBIX TUIIOB aBTOKATaIH-
TUYECKHUX peakIni. ABTOKaTaIN-
TUYeckoe (HOpMUPOBAHHE AKTHUB-
HOT'0 KaTajau3aTopa B X0JIe TOMO-
TreHHOU peakuuu. Mcnonb3zoBanue
KBAHTOBO-XUMHYSCKHX METOIOB
JUTSI OIIEHKH PEaKIIMOHHOCTIOC00-

H3y4YeHUE PEKOMEH-
JIyeMOH OCHOBHOW U
JIOTTOJTHUTEIIbHOU
JIUTEpaTyphl, UHTEP-
HET-UCTOYHUKOB.

No Tema u conepxanue dopma U3y4eHHUsI MaTEpUAJIOB: OcHoBHas 3aganug no camo- | dopma TEKyIero
JICKITUH, PAKTUICCKUE 3aHATHS, CEMUHAP- | U JIONIOJHU- | CTOATEIBHOU paboTe | KOHTPOIIS ycIie-
CKH€ 3aHATHUS, JJabopaTOpHbIE PadOTHI, ca- TebHast CTYJICHTOB BaeMOCTH (KOJI-
MOCTOSITeJIbHasi padoTa ¥ TPYA0EMKOCTh (B | JIUTEpaTy- JIOKBUYMBI, KOH-
Jacax) pa, pexo- TPOJIbHBIC Pabo-
MeHayeMast ThI, KOMITBIOTEP-
CTYJCHTaM HBIE TECTHI U
(Homepa u3 T.I1.)
CITHCKA)
Bcero | JIK | ®K | JIP | CPC Kon-
P TPOJb
7 cemecTp
1 Beenenue. Llens u 3anaum xypca. 4 - |- 1 - [1-7, CaMOCTOSTENbEHOE
OCHOBHBIE TTOHITHSI XUMHUYECKOM 9, 10] M3y4YeHUE PEKOMEH-
KUHETUKHU. SIBIEHUE KaTalln3a. JTyeMO# OCHOBHOM U
Buabl KuHETHYECKUX YpaBHEHUI JIOTIOJIHUTEJIbHOM
JUTSL pa3JTUYHBIX TUIIOB PEAKTOPOB. JTUTEepaTyphl, UHTEP-
HET-HCTOYHHUKOB.
2 | Teopuu XuMHYECKON KMHETHKH. 8 - |- 1 - [9, 10, 11] | CamocTosTENBEHOE
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HOCTH BemecTB. KoHmemnus apo-
MaTHUYHOCTH MEPEXOTHOTO COCTO-
siHUS (TIpelICKa3aHue OTHOCHTEIb-
HOW aKTMBHOCTH KaTaJIn3aTOPOB
AIH3; BH3; TiH3B peakiuu onu-
ro- ¥ MOJIMMEPU3ALIUN ITUIIEHA).

Hcnoan3oBaHue B3aHMOCBA3H
TePMOJAMHAMHUYECKHX U KHHe-
THYECKHUX MapaMeTPOB NPH HC-
cJIeIOBAaHUH MEXaHH3MOB KaTa-
JUTHYECKHUX peakuuu. BiusHue
TEPMOJIMHAMUYECKUX 1 KHHETHU-
YECKUX NapaMeTPOB IIPOMEXKY-
TOYHBIX CTaJMi HA KHHETUKY Ka-
TAIUTUYECKUX peakiui. Kucnor-
HO-OCHOBHOM Katanu3. O0num u
cnenupuIecKuii KHCIOTHO-
OCHOBHOM KaTajan3. B3anMocBs3b
MEXIy KHHETUYECKUMH U TEPMO-
JTUHAMUYECKUMU TTapaMeTpaMHU B
KHCJIOTHO-OCHOBHOM KaTaJIM3e€.
Karanutnueckuii 3akon bpencre-

Ja.

10

[1-3, 6, 8]

CamMocTosTeIbHOe
M3y4YeHUE PEKOMEH-
JIyeMOU OCHOBHOH U
JIOTIOJTHUTEIILHOM
JUTEpaTyphl, UHTEP-
HET-UCTOYHHUKOB.

Kunernka rereporeHHo kara-
JHU3MpyeMbIX peaknuii. Cxon-
CTBO U OTJINYMS C TOMOT'€HHBIMU
npoueccamu. Busipl u mapamerpsl,
XapaKTEePU3YIOIIHe acopOITnIO.
N3otepma Jlenrmropa. OCHOBHBIE
HEJ0CTaTKU. AJCOpOIIs Ha He-
OJIHOpOAHOM noBepxHOCTH. Kune-
TUYECKUE MOJIENIU T€TePOreHHO-
KaTalu3upyemsblx peakuui. Oc-

10

[1-7,
9, 10]

CaMocTosTeIbHOS
M3y4YEHUE PEKOMEH-
JIyeMOW OCHOBHOM 1
JOTIOJTHUTEIILHOM
JTUTEpaTyphl, UHTEP-
HET-UCTOYHHUKOB.

27



HOBHBIE CTa/INU T'€TEPOrE€HHOIO
npouecca. /[pyxcranuiiHsie KMHe-
TUYECKUE MOJEIIN B F€TEPOreH-
HOM Karanuse. PacTBopsbl

OcHOBHBIE IOHATHS XUMHUYECKON
KMHETUKHU. S|BlIeHUE KaTaln3a.
Bunapl KWNHETHYECKUX YPaBHEHUN

JJIA PA3JIMYHBIX TUIIOB PCAKTOPOB.

20

[1-7,
9, 10]

CaMocToSTeIIBEHOS
H3y4eHUE PEKOMEH-
JIyeMOW OCHOBHOM U
JIOTIOJIHUTEIbHOM
JIATEPATYpPhl, HHTED-
HET-UCTOYHHKOB.

TectupoBanue,
YCTHBIA UHIUBU-
JyaJIbHBIN OIIPOC,

nabopaTopHas
pabota, pedepar

3aBUCHUMOCTb CKOPOCTEH XUMHUYE-
CKHX peaklHi OT TEMIEPATYPBHI.
[IpruMeHeHrne TepMOJIMHAMUKH B
TEOPUU AKTUBUPOBAHHOI'O KOM-
miexkca. CTaguiHBIN U CIMTHBIA
MEXaHU3MbI B KaTajan3e. ABTOKa-
TaTHYEeCKUe peakunu. Kuneru-
Ka MPOCTBIX TUIIOB aBTOKATaIH-
THYECKHUX peakIni. ABTOKaTaJIN-
THYeckoe (HOpMHUPOBAHHE aKTHUB-
HOT'0 KaTajau3aTopa B X0JIe TOMO-
TeHHOU peakuuu. Mcnonb3zoBanue
KBAHTOBO-XUMHYECKHX METOHOB
JUTS OLIEHKU PEaKIIMOHHOCTIOCO0-
HocTH BemecTB. Konnenuus apo-
MaTHYHOCTH MEPEXOTHOIO COCTO-
stHUS (TIpeICKa3aHue OTHOCUTEIb-
HOW aKTUBHOCTH KaTaJIU3aTOPOB
AIH3; BH3; TiH3B peakiuu onu-
r0- ¥ MOJMMEPHU3alUN YTHIICHA).

20

[9, 10, 11]

CaMocTosTeIIbHOS
U3Y4YEHHE PEKOMEH-
JIyeMOW OCHOBHOM U
JIOTIOJIHUTEIbHOM
JIATEPATYpPhl, HHTED-
HET-HCTOYHHMKOB.

TectupoBanue,
YCTHBIM UH/IUBU-
JyaJIbHBIN OIIPOC,

nabopaTopHas
pabota, pedepar

Bausane TEPMOIUHAMHUYCCKUX U
KHHCTUYCCKHUX MAPaAMCTPOB IIPO-

20

[1-3, 6, 8]

CamMocTosTeapH0e
H3YYCHHE PEKOMEH-

TectupoBanue,
YCTHBIN WHJIMBU-
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MEXKYTOYHBIX CTaJNI HA KUHETHU-
KY KaTAIUTUYECKUX PEAKLIUM.
KncnoTHO-OCHOBHOM KaTallu3.
OO6umii 1 cneunpuyeckuii Kuc-
JIOTHO-OCHOBHOM KaTtanu3. B3an-
MOCBSI3b MEXK1Y KUHETUYECKUMU
Y TEPMOJMHAMUYECKUMU Tapa-
METpamMu B KHCIIOTHO-OCHOBHOM
karanuse. KatamunTtudeckuil 3aKoH
bpeHncrena.

JIyeMOW OCHOBHOM 1
JOTIOJTHUTCIILHOM
JIUTEepATYpPhl, UHTEP-
HET-HCTOYHHUKOB.

JyaJIbHBII
orpoc, 1abopa-
TOpHas paboTa,

pedepar

CXO0JICTBO M OTJIMYMSA C TOMOI'CH-
HBIMU TIporieccamMu. Bubl u na-
paMeTpbl, XapaKTepU3yIOLIUE aji-
copbuuto. M3orepma Jlenrmiopa.
OcCHOBHBIE HET0CTAaTKH. Aicopo-
LHSI HA HEOAHOPOIHOM MTOBEPXHO-
ctu. Kunerndeckue MoAeIu rere-
POTEHHOKATAIM3UPYEMBIX peak-
1uuid. OCHOBHBIE CTaIUH FE€TEPO-
TE€HHOro0 mpoliecca. JByxcragui-
HBIC KHHETUYECKHE MOJICIIH B T'e-
TEPOTreHHOM Kartanuse. PacTBopbl

1,2

27

6,8

[1-7,
9, 10]

CamocTosTeIbHOe
M3y4YeHUE PEKOMEH-
JIyeMOU OCHOBHOH U
JIOTIOJTHUTEIILHOM
JUTEpaTyphl, UHTEP-
HET-UCTOYHHUKOB.

Tectuposanue,
YCTHBIW WUHIUBHU-
JyallbHBIN OMpOC,

naboparopHas
pabora, pedepar

Hroro

32

1,2

30

91

25,8
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[Tpunoxenne Ne 2
PeliTHHT — IJ1IaH AUCHUILITHHEI
Kunernka u MexaHu3M KaTAIUTUYECKHUX MPOLIECCOB
Hanpasnenue noaroropku 04.03.01 «Xumus»
Kypc 4, cemectp 8

Buabi yueOnoii nesi- bann 3a Yucito bamel
TeJIbHOCTH CTYAEHTOB | KOHKPETHOE | 3a7aHUi | MuHMManbHbIH | MakcUMaJIbHBII
3aJlaHue 3a ce-
MeCTp
MopayJs 1
Texkyuuii KOHTPOJIb
Y CTHBINM UHIUBUTYATb- 5 4 0 20
HBIN OITPOC
Py0e:xHbIil KOHTPOJIb
TectupoBanue | 15 | 1 | 0 | 15
Moay.an 2

Texkymmii KOHTPOJIb

Brmonnaenue nabopa- 5 4 0 20
TOPHBIX pabOT

Py0e:kHbIN KOHTPOJIb

3amuTa pedepara | 15 | 1 | 0 15
IHoompureabHbie 0B

1. ITyGnmukarus craTei 5 1 0 5

B HayYHBIX JKypHAJIax

2. YyacTue B CTy/IeHYe- 5 1 0 5

CKOM KOH(pepeHIIHH

ITocemaemocTs (071161 BBIYUTAIOTCS U3 0011el CyMMBbI HAOpaHHBIX 0aJ1J10B)

1. ITocemenne nexku- -13 0
OHHBIX 3aHATHUH
2. Iocemenue nMpaxkTH- -13 0

YeCKUX 3aHITHU

HUTOroBbpiii KOHTPOJIb
JK3aMeH | 30 | 1 | 0 | 30




