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Kapma komnemenyuii

Konrponupyemslie NHpukatopsl [Inanupyemslie pe3ysbTaThl Bunel 3anannii u
KOMIIETEHIIUUA JTOCTHXKEHUS 00yueHust OILICHOYHBIX CPEICTB
(mdp KOMITIETEHIIUH (3HaeT, ymMeeT, BiaJieeT,
KOMIIETEHI1H ) MMEET HaBbIK)
OIIK-2  Cmocoben | 1.1_B.OIIK-2 3HaTh: —  TecroBble 3anaHus
MPUMEHSATh JleMOHCTpUpYeT 3HAHHWE | - TIPEAMET, 33491 U METOIbI —  VCTHBIE OTBETHI
TPUHIHITBL OCHOBHBIX cucTeM | OHOGU3HKY;
CTPYKTYpHO- KHU3HEOOCCHIEUCHHI M | - CTPOCHHE U KOH(POPMAIIUIO
(bYHKIIMOHATBHO rOMEOCTaTHYECKOH 0CIIKOB U HYKJICHHOBBIX KHCIIOT;
OpraHU3aIlnH, PEryisiiik  )KU3HEHHBIX | - TEPMOJANHAMHYECKHE
WCIIOIb30BaTh (bYHKIHIA y pacTeHHH Uy | 0COOCHHOCTH JKUBBIX OOBEKTOB U
(U3NOTIOTHYECKHE, JKUBOTHBIX, CIOCOOBI | OMOJIOTHYECKUX MPOIIECCOB;
[UTONOT HYECKHE, BOCTIPUSATHSI, XPAHCHUS U | - ETAbHYIO XapaKTePUCTUKY
OHOXUMHUYECKHE, nepefadyd UHOOPMAIUK, | OCHOBHBIX MPOIECCOB,
Ouodusnieckue OpHUCHTHpPYETCS B | MPOTEKAIOIIHNX B )KUBOH KIETKE:
METO/Ibl aHaNW3a JUIsl | COBPEMEHHBIX TPaHCIIOPT, Tepeaaya CUrHaia,
OIIEHKH ¥ KOPPEKIMU | METOAMYECKUX OCIKOBBIN (O TUHT.
COCTOSHHMSL ~ JKHMBBIX | TIOJXOJaX, KOHIICHIHUIX | YMeTh:
00BEKTOB U | npobnemax | - MPUMEHSTh 3HaHUA 00
MOHHTOPHHTA Cpepl | (PU3HOIOTHH, 0COOEHHOCTSIX PAaCCMOTPEHHUS
UX OOUTaHUS IUTOJIOTUH, OHOXMMUH, | OMOJIOTMYECKHX CUCTEM C TOUKH
ououzuKwy; 3peHust PU3MKY LIS aHajIu3a
TPOIIECCOB, POTEKAOIINX BHYTPH
2.1_B.OIIK-2 OpraHu3MOB. —  Jloknazpl
Ocymiectpisier  BbiOOp | Biagers:
METOJIOB,  aJIeKBAaTHBIX | - COBDEMEHHBIMU
ISt peleHust | IPeaCTaBIeHUsIMH 00 OCHOBAX
HCCIIeIOBATENBCKOM OO M3HIECKHUX HUCCIeIOBaHNU,
3aJaun; MaTeMaTH4ECKOro
MOJICITIPOBAHUS;
3.1 _B.OIIK-2 BeisBaser | - 6a3oBbIMU METOAAMH | — Bemonnenne
CBSI3U OnOGM3HKH, TNpPUMEHSIEMBIMH B JTa6opPaTOPHEIX PaGoT
(PU3HOIOrUIECKOrO (yHOaMEHTAJIbHBIX U MPUKIAJHBIX
cocTosAHMsA 00BeKTa ¢ | UCCIICAOBAHHUSX.IPOM3BOACTBAX.
(bakTopamu

OKpYKarollen Cpeibl.

4.1_B.OIIK-2
IIpumensier
9KCTIEpPUMEHTAIbHbIC
METOJIBI TSI OLIEHKH
COCTOSIHUS JKUBBIX

00BEKTOB
K-4: Cnocoben | 1.1_B.ITK-4 3HaTh: —  Pedepatnt
NPUMEHSATH B | JleMOHCTpHpYeT 3HaHUS | - OCHOBHBIE CIIOCOOBI —  JlaGopaTopHble
npodeccHonaNbHOf O  METOaX  OUCHKH | MEKMONCKYIAPHBIX paGoTsI
ESTETBHOCTH BO3/ICHCTBUS B3aMMOJICHCTBHII M OCHOBBI T
5 AHTPONOreHHOU (hU3MIECKON perysIu - CCTOBBIC 3alaHII
SHaHMA HOIIOTHR, | 1ogrenpHOCTH Ha | mporueccoB (pyHKIIMOHHPOBAHUS
OuOMeTUIIMHBI, CTPYKTYPY U | KUBOH KIICTKU B COCTaBe
OMOTEXHOJIOTHH, (yHKIIMOHNpOBaHNE MHOT'OKJIETOYHOTO OPTaHU3Ma;
9KOJIOTHU U | DKOCHCTEM pasHoOro | - OCHOBHBIE MPUHIIUIIBI TONCKA
JOKITMHIYECKIX paHra. aHanm3a HHGOpMAaLUH B
HICCIIEIOBAHMAX 2.1 B.IIK-4 JJIEKTPOHHBIX OaHKaX JaHHBIX; _ JlaGopatopHsie
JemoHncTpupyet - OCHOBHBIE TPeOOBaHU K paGoTsI
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JIEKAPCTBEHHBIX
CpencTB

TEOpeTHIEeCKNe u
TIPUKITaHbIC 3HAHUSA
OCHOB COBPEMEHHOU
CTPYKTYpHOU u
JTMHAMHAYECKOHN
OroXuMuH pa3HbIX
KjlaccoB  OMOMOIEKy,
MOJIEKYJISIPHBIX
MeXaHU3MOB
(epMEHTaTUBHOTO
KaTaiu3a,  peryisnuf
MeTabonu3Ma, OCHOB
KJIETOYHOU
OHMOPHEPreTHKU

3.1_B.IIK-4
JemoHCcTpUpyeT
COBPEMEHHbIE 3HAHUS O
pa3BUTHH
MaTOJIOTUIECKIX
MPOIIECCOB B OpraHU3Me
JKMBBIX 00BLEKTOB,
G yHKIHSX "
MeXaHU3Max padoThI
MMMYHHOH 3aUTBI
opraHu3ma, 0
BO3MOXKHOCTSIX
(hapMaKoIIOrHYeCKOit
KOPPEKIUU
MAaTOJIOTNYECKHX
COCTOSIHUM

4.1_B.IIK-4 IIpaBuisHO
HUHTEPIIPETUPYET
TpeGoBaHUS
OMOMEINIIMHCKUX
MPOU3BOCTB
OpTaHU3aIH
€CTEeCTBEHHOHAYYHBIX
HCCIIEeIOBaHUMN,
H3JIaraeMble B
HOPMAaTHUBHBIX
JOKYMEHTaxX

npu

5.1 B.IIK-4 VYwyactByer
B pa3paboOTKe IUIaHOB U
TIPOTOKOJIOB
TOKJIMHUYECKUX
HCCIIEIOBAHUN, B OIICHKE
JAaHHBIX O CBOMCTBax
HCTIBITYEMBIX  OOBEKTOB

(JlekapcTBEHHBIX

CpeICTB) u ux
0€e30I1acHOCTH TS
3710pOBBS TIoaen "

OKpYyXXarolen cpeabl, B
MOHHUTOpPHHTE€ KadecTBa,

3¢ dhexTHBHOCTH u
0e30macHOCTH
JIEKapCTBEHHBIX CPE/ICTB
u JIEKapCTBEHHOT O
PacCTUTEIFHOTO CHIPhS
6.1_B.IIK-4
PazpabateiBaer TecT-

CUCTCMbI M TIPOTOKOJIbL

TUIAHUPOBAHUIO, OpPTaHU3aMU U
MPOBEJICHUIO HAYIHBIX
IKCIIEPHUMEHTOB.

YMmern:

- IPOBOZIUTB BJIEKTPOope3
0EIIKOB, TPAMOTHO OIICHHBATH
pe3yJbTaThI;

- OLIEHMBATh KO3 PULINEHT
MIOBEPXHOCTHOI'O HATSKCHHUS
Pa3IHYHBIX KUI-KOCTEH,
MIOBEPXHOCTHYIO Oy(pepHOCTh
pacTBopoB nipu no0aBieHnn [1AB;
- MPOBOJIUTD AHAITU3
OCMOTHYECKOTO IABIICHHS
PacTBOPOB IO BBI3BIBACMBIM
OuonornaeckumM dpdexram;

- MPOBOJIUTD aHAITU3 HAOyXaHHsI
TKaHe# B pacTBOpax ¢ pasHbIM
OCMOTHYECKUM JIaBIICHHUEM.
Baanerts:

- HaBbIKaMM DKCIJTyaTalluu
COBPEMEHHOM anmapaTypsl U
000pyIOBaHUsI ISl TIPOBENICHUS
HAYYHO-HCCIICIOBATEILCKUX U
abopaToOpHBIX paboT;

- 3HAHUSIMU MPUHIXIIOB
COCTaBIICHHS HAyYHO-TEXHHIECKHX
IPOEKTOB M OTYCTOB.HUS HAay4HO-
TEXHUYECKHUX IPOCKTOB

3aJaHusA

TectoBrIe

Pedepats

paboThI

JlaGopaTopHbie




IpOBCACHUA

MOHHTOpPHHIA
MOTEHIUATBHO OMACHBIX
061000BEKTOB npu
COCTaBJICHHH

MPOTHO3HBIX OLICHOK

BJIHUSIHHAS XO3SIHCTBEHHON
JIeITEILHOCTH YeJIOBeKa
Ha COCTOSTHHE
OKpYyXaromie cpeasl ¢
TIPUMEHEHHEM
MIPUPOTOOXPAHHBIX
TEXHOIOT U




Ilokazamenu OUCHUBAHUA NIIAHUDYEMbBLX pe3)/ibmanoe 06ylteuu}1

Cemectp [Ixana oueHUBaHUS
2 3 4 5

6 He 3naer IL1ox0 3HaeT | 3Haer OTiiM4YHO 3HaET

cemectp | -- (momyckaer rpyobie | -- --
TEPMOAMHAMUYECKUX | OIIHOKM) TEPMOJMHAMUYECKUE | TEPMOTUHAMUYECKUE
0COOCHHOCTEM -- 0COOCHHOCTH JKHMBEIX | OCOOCHHOCTH JKHBBIX
JKUBBIX OOBEKTOB U | TEPMOJMHAMHYECKUE | 0OHEKTOB 1 | 00OBEKTOB u
OMOJIOTHYECKHUX 0COOEHHOCTH JKUBBIX | OMOJIOTHYECKUX OMOJIOTHYECKHAX
MPOIIECCOB; 00BEKTOB U | TIPOIIECCOB; MPOIIECCOB;
-- JETATBHYIO | OMOJIOTHYECKHX -- JETANBHYIO | -- JIETATBHYIO
XapaKTEPUCTUKY MIPOIIECCOB; XapaKTEPUCTHKY XapaKTEPUCTUKY
OCHOBHEBIX -- JETANTBHYIO | OCHOBHBIX OCHOBHBIX
MPOIIECCOB, XapaKTEPUCTHKY MPOIIECCOB, MIPOIIECCOB,
MPOTEKAIOIINX B | OCHOBHBIX MPOTEKAIOIUX B | IPOTEKAIOIIUX B
KUBOU KJIETKE: | IIPOLIECCOB, KABOU KJIETKE: | dKUBOU KJIETKE:!
TPaHCIIOPT, MPOTEKAIOIUX B | TPAHCIIOPT, TPAHCIIOPT,
rnepefada  CUTHaja, | KUBOU KJIETKE: | TIepeauya CHWTHaja, | epefadya CHUTHala,
OCNKOBBIN (POJITUHT; | TPAHCTIOPT, OenKOBBIN (OJITIUHT; | OCITKOBBIN (HOJIIUHT,
-- CTPOCHUS U | Ilepefaya CUTHaua, | -- CTPOCHHE u| -- CTPOCHHUE u
KoH(pOpMaIu OCNKOBBIN (GOJITUHT; | KOH(POPMAIIHIO KOH(pOpMAIIHIO
OCIIKOB u|-- CTpPOCHHE U | OeIKOB u | OenKoB u
HYKJICUHOBBIX KOH(pOpMaIuio HYKJICMTHOBBIX HYKJICMHOBBIX
KHUCJIOT, 0enKoB U | KHCIOT, KHCJIOT;
-- OCHOBHBIC | HYKJICHHOBBIX -- OCHOBHEIE | -- OCHOBHBIE
CIIOCOOBI KHCJIOT; CIIOCOOBI CIIOCOOBI
MEXKMOJIEKYJIAPHBIX | -- OCHOBHBIC | MEXXMOJICKYJISIPHBIX | MEXKMOJICKY/IIPHBIX
B3aUMOJEUCTBUA U | CIOCOOBI B3aUMOJCUCTBUI U | B3AaUMOJECHCTBUH U
OCHOBBI (DU3MYECKOMN | MEKMOJICKYISIPHBIX | OCHOBBI (PHM3UYECKOM | OCHOBBI (PU3HUECKOU
perysiun B3aUMOJICHCTBUN U | PETYISAIIUN perymsauu
MPOIIECCOB OCHOBBI (PM3UYECKOH | TIPOIIECCOB MIPOIIECCOB
(GYHKIIMOHUPOBAHUS | PETYIISIINN (GYHKIIMOHUPOBAHUSA | (YHKIMOHUPOBAHUS
JKUBOM  KJIETKH B | IIPOIIECCOB J)KMBOM KJIETKH B | )KHBOH KJIETKH B
COCTaBe (yHKIMOHUPOBAHUS | COCTaBE COCTaBe
MHOTOKJIETOYHOTO J)KMBOM KJIETKH B | MHOTOKJIETOYHOIO MHOTOKJIETOYHOTO
OpraHu3mMa; COCTaBe OpraHu3ma; OpraHu3Ma;
-- OCHOBHBIE€ | MHOTOKJIETOYHOIO -- OCHOBHEIE | -- OCHOBHBIE
MIPUHIIMIIBI TTOMCKA M | OPraHu3Ma; MIPUHIIMITEI TIOMCKA W | IPUHIIUIIBI TIOWCKA U
aHanmu3a -- OCHOBHBIE | aHAIM3a aHanu3a
nHdopmanuu B | IPUHIUIBI TIOUCKA U | HHDOpMAIHH B | nH(MOpMaLUu B
ANEKTPOHHBIX aHanu3a ANEKTPOHHBIX AIIEKTPOHHBIX
OaHKax JaHHBIX; uH(bOopMaIUn B | OaHKaxX JaHHBIX; 0aHKax JaHHBIX;
-- OCHOBHBIE | 3JIEKTPOHHBIX -- OCHOBHEIC | -- OCHOBHEBIE
TpeOoBaHuUs K | OaHKax JaHHBIX; TpeGoBaHus K | TpeOoBaHUs K
TJIAHUPOBAHMUIO, -- OCHOBHBIE | TNTAHUPOBAHUIO, TUTAHUPOBAHMUIO,
OpraHu3aIun u | TpeOoBaHUS K | Opranusanuu U | OpraHu3aiuu 51
MIPOBEACHUIO MJIaHUPOBAHUIO, MPOBEACHUIO MPOBEACHUIO
Hay4YHBIX OpraHu3aIun U | HAyYHBIX HAyYHBIX
JKCIIEPUMEHTOB. MIPOBEACHUIO SKCIIEPUMEHTOB. HKCIIEPUMEHTOB.
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He ymeer

-- IPUMECHSTH 3HAHUS
00 0COOCHHOCTSX
paccMOTpeHHs
OMOJIOTHYECKUX
CUCTEM C  TOYKH
3peHust QU3UKHA IS
aHaJl3a MPOIIECCOB,
MIPOTEKAFOIINX
BHYTPH OPTaHU3MOB;
-- TIPOBOJINTH aHAJIH3
HaOyXxaHusl TKaHEH B
pacTBopax ¢ pasHbIM
OCMOTHYECKUM
JIABJICHUEM

-- OIICHHUBATh
K03 duueHT
MTOBEPXHOCTHOTO
HaTSHKEHUS
Pa3TUIHBIX
KOCTEM,
MTOBEPXHOCTHYIO
o0ydepHocTb
pPacTBOpOB pu
nobasnennu [1AB;

-- IPOBOJIMTH aHAJIH3
OCMOTHYECKOTO
JABJICHUST PACTBOPOB
1o BBI3LIBAEMBIM
OHOJIOTHYECKUM
ahdexram;

He Baageer

--  COBPEMECHHBIMHU
MPEJICTaBICHUSIMHU
00 OCHOBAax
OMOpU3HIECKIX
HCCIIEIOBAHUH,
MaTEMAaTHYECKOIO
MOJICITUPOBAHUS;

-- 0a30BBEIMH
METOIaMU
ouoduszuky,
MPUMEHSIEMBIMU B
(dbyHIaMeHTaNbHBIX U
TIPUKIIATHBIX
HCCIIEIOBAHUSX;
--HaBBIKAMHU
IKCIUTyaTaI[uu
COBPEMEHHOM
anmaparypsl U
o0opynoBaHus IS
MIPOBEJICHUS] HAYYHO-

KUJI-

HAy4YHBIX
IKCIIEPUMEHTOB.
Ymeer ¢ rpyobimMu
OIIHOKAMH

-- PUMCHSTH
3HAHUSA 00
0COOCHHOCTSIX
paccMOTpeHUS
OHOJIOTHYECKUX
CUCTEM C  TOYKH
3peHust (U3MKU IS
aHaJIM3a TPOIECCOB,
MIPOTEKAFOIINX
BHYTPH OpPTaHU3MOB;
-- TIPOBOJIUTH aHAJIH3
HaOyxaHUs TKaHEW B
pacTBOpax ¢ pasHbIM
OCMOTHYECKUM
JIaBJICHHEM;

-- OIIEHHMBATh
KOA(PGUITUEHT
MTOBEPXHOCTHOTO
HATSHKEHUS
Ppa3IUYHBIX
KOCTEH,
MOBEPXHOCTHYIO
O0ydepHocTh
pacTBOpOB npu
noOasnennu [TAB;

-- IPOBOJIUTH AHAJIN3
OCMOTHYECKOTO
JABJICHUS PACTBOPOB
o BBI3bIBACMBIM
OHOJIOTHYECKUM

s dexram;
HeyBepenno
BJIajJieeT

--  COBPEMEHHBIMH
MIPEICTABICHUAMU
00 OCHOBax
01O U3NIECKUX
HCCJIeI0OBaHUIA,
MaTeMaTH4eCKOTO
MOIETTUPOBAHUS;

-- 0a30BBIMH
METOIaMH

oo duszuky,
OpPUMEHSIEMBIMH B
b yHIaMeHTaTbHBIX
u MPUKIIATHBIX
HCCIICIOBAHUSX;
--HaBBIKAMU

KU~

Ymeer, pgomyckas
He3HAYHNTeIbHbIE
3aTpyJaAHEeHUs!

-- MPUMCHSTh
3HAHU 00
0COOCHHOCTSIX
paccMOTpeHUs
OHOJIOTHYECKUX
CUCTEM C  TOYKH
3peHust (PU3UKU IS
aHaJIM3a TPOIECCOB,
MIPOTEKAOIINX
BHYTPH OpPTaHU3MOB;
-- TIPOBOJIUTH aHAJIH3
HaOyXaHUs TKaHEW B
pacTBOpax ¢ pasHbIM
OCMOTHYECKUM
JIABJICHHEM;

-- OIIEHMBATD
KO3 GUIUEHT
MTOBEPXHOCTHOTO
HATSHKEHUS
Pa3TUIHBIX
KOCTEH,
MTOBEPXHOCTHYIO
O0ydepHOCTD
pacTBOpOB npu
nobasnenuu [TAB;

-- IPOBOJIUThH AHAJIN3
OCMOTHYECKOTO
JABJICHUS PACTBOPOB
o BBI3EIBAEMBIM
OHOJIOTHYECKUM
addexram;

Baapeer

--  COBPEMEHHBIMH
MPEACTaBICHUAMU
00 OCHOBax
01O U3NIECKUX
HCCIIeIOBaHNH,
MaTeMaTHYECKOTO
MOJETUPOBAHUS;

-- 0a30BBIMH
METOIaMH
onoduszuky,
OpPUMEHSIEMBIMA B
byHIaMeHTalbHBIX
51 MPUKIIATHBIX
HCCIIeIOBAHUSX;
--HaBLIKAMU
IKCIUTyaTaIluu
COBPEMEHHOM

KHAT-

Ymeer

-- MPUMCHSITh
3HAHHU 00
0COOCHHOCTIX
paccMOTpeHUs
OHOJIOTHYCCKUX
CHCTEM C  TOYKH
3peHust (GU3UKA s
aHajgn3a IIPOIECCOB,
MIPOTEKAFOIINX
BHYTPH OPTaHU3MOB;
-- TIPOBOJIUTH AHAJIHN3
HaOyXaHUs TKaHEW B
pacTBopax ¢ pa3HbIM
OCMOTHYECKUM
JIaBJICHUEM;

-- OLIEHUBATH
K03 UIUEHT
MTOBEPXHOCTHOTO
HATSDKEHUS
pa3TMIHBIX
KOCTEH,
MTOBEPXHOCTHYIO
oydepHocTs
pPacTBOPOB npu
noOasienuu [TAB;

-- IPOBOJIUTH AHAIIN3
OCMOTHYECKOTO
JABJICHUSI PACTBOPOB
o BBI3BEIBAEMBIM
OHOJIOTHYECKUM
apdexTam;
Cpo00aHO BJI1aJ€eT

-~ COBPEMCHHBIMHU
NPECTaBICHUSIMHU
00 OCHOBax
OMopU3NIECKIX
HCCIIeIOBaHHMH,
MaTEeMaTHYECKOTO
MOJICIUPOBAHMS,
-- 0a30BBIMHU
METO/1aMU
ouodusmkwy,
NpPUMEHSIEeMBIMA B
b yHIaMeHTaIbHBIX
u TPUKJIATHBIX
HCCIIEIOBAHUSIX;
--HaBBIKAMHU
AKCILTYaTaIHH
COBPEMEHHOM
anrmaparypsl 1
000pyI0OBaHUS IS

KUI-
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UCCIICIOBATEILCKIX
1 J1a00PaTOPHBIX
pabor;
== 3HAHUAMU
IIPHUHIOUIIOB
COCTaBIICHHUS
HAY4HO-
TEXHUYCCKUX
IIPOCKTOB U OTYCTOB.

AKCILUTyaTallH
COBPEMEHHOM
anmaparypsl u
000pymOBaHUS IS
IMPOBCACHWA HAYYHO-
UCCIIEIOBATEIBCKIX
1 J1a00paTOPHBIX
pabor;
- 3HAHUsIMU
IIPUHIIHUIIOB
COCTaBJICHUS
HAy4HO-
TEXHUYCCKUX
IMPOCKTOB U OTYCTOB.

anmaparypsl u
000pyI0BaHUs 1751
MMPOBCACHUA HAYYHO-
UCCIIEIOBATENLCKUX
1 1a00paTOPHBIX
pabor;
- 3HAHUsSIMU
IMPUHIHIIOB
COCTaBJICHUS
HAy4HO-
TEXHUYCCKUX
IMPOCKTOB U OTYCTOB.

NPOBEICHUS HAYYHO-
UCCIIEIOBATENLCKUX
1 1a00paTOPHBIX
pabor;
-- 3HAaHUSIMH
MPUHIUTIOB
COCTaBJICHUS
HAy4YHO-
TEXHUYECKUX
MPOEKTOB U OTYETOB.




Ouenounvie cpeocmea

1.1 3aganus I TEKVIIEr0 KOHTPOJIS

Bce 3a0anus Oona mexywiezo KOHmMPpONA ZPYRRUPYIOMCA NO KOMNEMEHUUAM, HA
npoGepKy Komopwvix OHu Hanpaenenvl. Komnemenuyuu ykasvlearomcsa 6 coOmeemcmeuu ¢
paoboueit npozpammon Oucyunaunvl (Mooyasa, npakmuku). bnok 3adanuit 6 pamkax
OUCUUNTIUHBL 00]1)CEH DbIMb NPEOYCMOMPEH Ol KaXicO0il KOMNEmeHyuu ¢ cOOmeemcmeuu ¢
PILI.

1) 3apanus aus onenku « OIIK-2 »:

Hoxmnan

[Tpu MOATOTOBKE K CEMUHAPCKUM 3aHSATHSM CTYACHTHI IOJDKHBI TOATOTOBUTH JOKJIA/IBI, B
KOTOpPBIX OHHM CaMOCTOSITEIbHO paccMaTpuBalOT TOT WJIM HWHOM BOINPOC MOJEKYISIPHOMN
ounosorun. JIokmag — 3T0 IPOIYKT CaMOCTOSITEIBHONW pad0ThI 00YUJaOIIeTocs, PEACTABIISIIONTUN
co00il KpaTkoe M3JI0KEHHE B MHUCbMEHHOM BHUJE MOJYYEHHBIX PE3YJIbTaTOB TEOPETHUYECKOTO
aHaJIM3a ONpeJlelIeHHON Hay4yHOU (y4eOHO-HCCIIeoBaTeNbCKOl) TeMBbI, I/1€ aBTOP PacKpbIBaeT
CyTh HUCCJEeAyeMOW MpOOJIeMbl, TPUBOJAUT PA3THUHBIE TOYKH 3PEHHsI, a TaK K€ COOCTBEHHBIC
B3MJIsAAbl Ha He€. Jlokman sBisercs OOHUM M3 MEXaHHU3MOB OTPAaOOTKHU MEPBUYHBIX HABHIKOB
MOMCKA M aHajdu3a y4eOHOM M HaydyHOH JIMTEpaTyphl, YTO SIBJISETCS BaKHOM YacCThIO HAy4YHO-
HCCIIEIOBATEeNIbCKON JIeATeNbHOCTU. TeMy JOKIaJa CTYIEHT BBIOMPAET CaMOCTOSITENbHO, W3
MIPEIJIOKEHHOTO CIUCKA (CITUCKH OOHOBIISIOTCS ¢ YUETOM HAayYHBIX HHTEPECOB 00YJaIOITUXCH).

Jloxnan siBisieTcs 00s13aTeNbHBIM JIEMEHTOM IS MOJIOKUTENBHOM aTTecTallui CTy/IeHTa
[0 UTOraM MpPaKTHYECKUX U JIabopaTOpHbIX 3aHATUH. [Ipy MOAroTOBKE K BBICTYIUIEHHUIO C
JOKJIaJOM CTYJIEHT CaMOCTOSITENIbHO paccMaTpuBaeT TOT WJIM HHOM BOMpoOCc OHMO(H3HUKH,
0oTpabaThIBae€T HABBIKU pabOThl C JUTEPATypOM, YUUTCS BBHIOMpPATh U TOTOBHUTH HAarJIsAHBIN
Martepuan (Mpe3eHTAlH, CIaiapl, TaONHIIbl), NPUBJIEKAET JOMOJHUTENIbHbIE HCTOYHUKU
uHpopmMalny, IpuoOpeTaeT HaBbIKU MPEJICTABICHUS MaTepHalia i OTBETOB Ha BOIPOCHI.

Tpebosanusn k 0oknaoy

B AOKJIaa€ AOJKHBI HNPUCYTCTBOBATH CICAYIOIIHUE CTPYKTYPHBIC 3JICMCHTBI: HAa3BAHUC
TEMBI, BBCACHUC CﬂymaTeﬂeﬁ B npo6neMy, OCHOBHas COACPKATCIbHAsA 4YaCThb, paCKpbIBAroliasa
TEMY COO6H_[CHI/I$I, N 3aKJIKYCHUC, IMOABOAAIICC HUTOI' CKA3aHHOMY M OTKPBLIBAOMICIO MaJlo
HCCICIOBAHHBIC obmactu B y1(a3aHHOﬁ npo6neMe. Bo BBCJACHUHN HCIPECMCHHO CJCAYCT
C(l)OpMy.]'II/IpOBaTL npo6ﬂeMy, 000CHOBATL €€ AKTYAJIbHOCTb, HOAaThb KPATKYHO XapaKTCPpHUCTUKY
HCIIOJIb3YCMBIX B pa60Te HCTOYHHUKOB U HAYYHBIX HY6J'II/IKEII_[I/II‘/'I, YCTKO C(i)OpMy.TIHpOBaTL nociab U
3aJa4un pa6OTBI. B 3aximrounTenbHON YacTH 00s3aTENbHO HAJWYKME OCHOBHBIX PE3YIbTUPYIOMIUX
BbBIBOZOB II0 3aTPOHYTBIM npo6neMaM. Tonbko IIpH CO6J'II-O,I[6HI/II/I BCCX OTHUX Tpe6OBaHHﬁ MOXKET
OLCHUBATBHCA YKC COOCTBEHHO CoACPIKATCIIbHAA YaCThb pa6OTBI.

Kpumepuu oyenueanus
OLIeHKa BAYTCHO» CTABUTCA B TOM ClIydaec, CCJIHN:
® CTYACHT BBICTYIINJI C COOGH_ICHI/ICM Ha CCMUHAPCKOM 3aHATUU U PACKPBLI TECMY
® [IPOJIEMOHCTPHUPOBAI CIOCOOHOCTh K CAMOCTOATENBbHOM padoTe ¢ HayyHOU TUTepaTypoit
® [IOAI'OTOBUJI Hal’JBI,Z[HLIﬁ Marcpuall, o0ier ‘{aIOH_IHﬁ INOHUMAHHEC CyHECTBAa JOKJIaJa
CJIymIaTcjisiMu
¢ YCIICIIHO OTBCTHUJI HAa BOIIPOCHI CTYACHTOB U IMPETIOAABATCIIA 110 TECMEC.
OL[eHKa «HEC 3a9TCHO» CTABUTCA B TOM CJIydac, C€CIIN:
¢ CTPYKTYypa U (bopMa JOKJIaZla HE COOTBCTCTBYIOT IMPCABABIIACMBIM BBIIIC Tpe60BaHI/I}IM,



® COJIepKaHue JI0KIIa1a HOCUT MIOBEPXHOCTHBIN, pedepaTuBHBINA XapakTep,
® OTCYTCTBYIOT CaMOCTOSITEJIbHBIE BBIBOJIbI CTY/ICHTA I10 UCCIEAYEMOU TEME.
e Tembl JOKIIAZ0B OOHOBIISIFOTCS C YUETOM HAYYHBIX HHTEPECOB YUaIUXCSI.

Ilpumepnvie memuvt 00K1a0086 no pazoeny «buoguszuxa denkar
AmunokucinoTsl Cepun u TpeoHuH: GyHKINU B MOJIEKyJe Oenka
AMUHOKHCIOTHI [ TyramMuHoOBast 1 AcriaparuHoBasi: GyHKIIMU B MOJIEKYJIe Oenka
AwmuHokuCIOTH Oenmiananvd u TuposuH: GyHKIIUU B MOJieKyie Oenka
AmunaOKHCHOTH JIn3uH, Aprunud u ['nctunun: GyHkuum B MoJiekyse Oenka
Amunokucnota Tpunrodan: GyHKIIUN B MOJIEKyJe Oenka

Amunoxucnora [Iponun: pyHkuuu B Mmosexyse Oenka

Amunokucinotsl Metnonus, Hucrenn u Huctun: pynkuun B Mosekysne 0enka
[Tapanoxc JleBenrans B ¢ponaunre 6enka

Hansropuunsle cTtpyktypsl 6enka. MoTusbl. JloMeHbI

0.  Kpusas @umepa mis onpeneneHus: GopMbl OEITKOBBIX MOJIEKYIL.

RBRoOoo~Nooa~wNE

Tect

Tect — 3TO crucTeMa CTaHIAPTU3UPOBAHHBIX 3aJaHHH, MTO3BOJISIFOIIAS aBTOMATH3HPOBATH
MIPOLICAYPY H3MEPEHUS YPOBHS 3HAHUHA U YMEHUI 00YJaromIerocs.

Memoouueckue ykazanus

TecTbl s TEKYIIEr0 KOHTPOJS BBIMOJHSAIOTCS B THUCBMEHHOM BHJIC WM C
ucnoap3oBanueM miardopmsr IpsilonUni ¢ orpannuennem BpeMeHu : He OoJiee IBYX MHUHYT Ha
3aJlaHue.

Kpumepuu ouenueanus

YpoBeHb BBINOJHEHUS TEKYIIMX TECTOBBIX 3aJaHUN OlLlEHUBAeTCsl B Oasuiax, KOTOphIE
3aTeM MEepPeBOJIATCS B OLICHKY. baiibl BHICTaBISIOTCS CIEAYIOUIUM 00pa3oMm:

e  [paBWJIbHOE BBINOJIHEHUE 3aJJaHMsl, I[JI€ HaJ0 BEIOpaTh OJIMH BepHBI 0TBET — 1 6aJ;

e [paBWIbHOE BBINOJIHEHUE 33/laHus, rae TpeOyeTcs BhIOpAaTh HECKOJIbKO BapHUaHTOB
OTBETOB olleHuBaeTcs B 1 0aj1 B cilyyae, eciiv BbIOpaHbl BCE BEpHbIE OTBETHI U HE BBHIOPAHO
HeBEepHBIX. HemomHbIl O0TBET, HE cojaepKaliuii omuboK, omeHuBaeTcs mo gopmyne: X = A/B,
rie A — KOJMYECTBO MPaBWIBHBIX OTBETOB, B — oOllee KOJIMYECTBO MPABUIIBHBIX OTBETOB.
Hemnonueiii oTBeT, coneprkammuii omumoOKy, oneHuBaercs o gopmyne: X = A/B-C*D, rae A —
KOJIMYECTBO TPaBUJILHBIX OTBETOB, B — oOmiee KoIu4ecTBO NpaBUIbHBIX OTBEeTOB, C —
KOJIM4eCTBO omunOok, D — nena omubku. IleHa ommOKu oneHUBaeTCsl Kak Ta 4acTh, KOTOPYIO
cocTaBisieT 1 OTBET OT OOIIEro KOJIMYECTBA BCEX OTBETOB.

OrneHka COOTBETCTBYET CIIEAYIOIIEH IIKale:

Ommemka Ilpoyenm gepnvlx omeemos
OTan4HO Csriie 81%
Xopomuio 61 - 80 %

Y 10BIETBOPUTENEHO 50 — 60 %
HeynosnerBopurensHo meHee 50 %

IIpumep TecToBoro 3aganus no reme “TepmoauHaMuKa OHOTOIrMYECKHUX NPOLECCOB”

1. BriGepute Te cnocoObl TemaooOMeHa, KOTOpble MOTLYT NPUBOJAWUTL K YBEAMYEHHIO TEIJIOTHI
CUCTEMBI

A) Konsexknus b) Ucnapenue B) IIpsimas teronepenaua ') M3nydenne

2. K 5KCTEHCUBHBIM ITapaMeTpaM OTHOCSTCS:




A) Pasnocth moteHmnuanoB Ha MeMmOpane b) Konnenrpamus B) O6wém ') M30b1TOK cybeTpara,
HEJ0CTaTOK MPOJIYKTa

3. OOMeH co cpeoii BELECTBOM IPOUCXOIUT B:
A) 3akpreIThix cuctemax b) OTKpbITEIX cucTeMax B) M3onupoBaHHbIX cucTeMax

4. Kpurepuil paBHOBECHOI'O COCTOSTHUS
A) Dutponus MuHuMaibHa b) DHTponus MakcumanbHa B) DHTponus Bo3pacraet [) DuTponus
yOBIBaeT

5. B mNoHATHAX TEpMOAMHAMHUKU BCS DHEPIUs, CKOHIEHTPUPOBAHHASA B CBA3SAX MOJIEKYI
CUCTEMBbI, a TaK)K€ OTpayKaroulasi COCTOSIHUE CUCTEMBI KakK 11e710r0 0e3 y4uéra JIeHCTBUS BHEIIHUX
CHJI — 9TO:

A) Buyrpennsis sueprus b) CoOoanas sHeprus B) CszanHast sHeprus

6. DHTanenus cuctembl yveBeanuwiach Ha 8000 JIk, a SHTPOIMS CHUCTEMBI yBeanumiaack Ha 30
Jx/K. Tlpu kakux TeMroeparypax JaHHBI IIPoIlecc MPONIET CaMOIIPOU3BOIBLHO?
A) 400 K B) 300 KB) 200 KT) 100 K

7. BeiOepuTe 1mikany reMnepaTypbl, HCIOJIb3YIOUIYIOCA B TEPMOJIMHAMUYECKUX pacuyéTax
A) lIxana Henscus b) lIkana ®apenreiita B) llIkana KensBuna I') llkana Peomiopa

8. CB00O1HAS DHEPTHUSL CHCTEMBI — 3TO:

A) DHeprusi, KOTOpasi BEICBOOOXKIAETCS TIPU Pa3pbIBE MEKMOJICKYISIPHBIX CBsI3eil B cucteme. b)
YacTp BHYTpEHHEH SHEPrUr CUCTEMBbI, KOTOPasi MOJTHOCTHIO MOXKET ObITh IPEBpallieHa B padoTy.
B) Kunernueckas sHeprusi CBOOOJHOTO JBUKEHHS COCTABIIAIOIIUX CUCTEMY MOJIEKYII.

9. Eciit mponcXOoAUT MOTIOUICHHE TeIlIa B XO€ PEaKIUH, TO SHTAIBIHS CHCTEMBI
A) He usmenurcs b) ymenbmmmtcs B) yBenmuuutes

10. Kak orauyaeTcsi KOJUYECTBO SHEPIUHU, BBIJICISAIONICECS MPU TOPEHUU M OUOJOTHYECKOM
OKHUCJICHUH TJIFOKO3bI?

A) Ilpu GuonOru4eckoM OKHCIEHUH BblaemnseTcs: Oombiie sHepruu b) [Ipu ropeHun riroko3bl
BhIENsIeTCs Oosbie sHeprun B) KonruecTBa Bienstomieiicss 3Hepruu CornocTaBUMBI

YcTHBIE OTBETHI HA CCMHUHAPCKHUX 3aHATUAX

YcTHBIE OTBETHI Ha CCMHUHAPCKUX 3aHATHAX — Cpe,I[CTBO IIPOBCPKU YMGHI/Iﬁ IIPpUMCHATDb
IMOJIYYCHHBIC 3HAHUA 10 3apaHCe OHpeHeHeHHOﬁ MCTOIUKC IJIsd pCHICHUS 3a1a4 U1 3a,I[aHI/II71 8 (6]
MOAYIK WA AJUCHUIIIMHC B LCJIOM. OHeHI/IBaeTCH AKTUBHOCTb CTYACHTOB W IPAaBUIIBHOCTb
OTBCTOB Ha 3aJIaHHBIC BOIIPOCHI, I'PAMOTHOCTDH UCIIOJIb30BAHHA OCHOBHBIX TCPMHWHOB.

Ilpumepusvie eonpocwvl K cemMunHapckomy 3anamuro no pazoeny «OcHoewvl
mepMoOUHAMUKI))

1. OcCHOBHBIE TOHATHS TEPMOAMHAMHUKHU (paboTa, SHeprust (BHYTpPEeHHssI, CBOOO/AHAs),
Temieparypa (IIKaJbl, IEPEBOJ €AUHHUIL), SHTPOIIH)

2. Tepmoaunamuyeckue cucreMsl. Kiaccupukanus u xapakTepucTuka.

3 DKCTEHCUBHbIE U HHTEHCUBHBIE ITapaMeTpbl TEPMOANHAMHUECKUX CHCTEM.

4. IlepBbIit 3aK0H TepMOIUHAMUKU. Ero mpuMeHeHne K )KUBbIM CUCTEMaM.

5 3akoH ['ecca, Kak clieICTBUE MEPBOTO 3aKOH TEPMOJANHAMHKH.
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6. Jerpanaius u mnpeoOpa3oBaHUE SHEPTrUM B TEPMOJMHAMHYECKHX CHUCTeMax. TerioBas
JHEpPrusi Kak Mepa JTOBIX BUIOB YHEPTUHM B TEPMOJMHAMUYECKHX CHCTeMax. Buael mepenaun
TermIa. JDHTAJBITHS.

1. BTopoi 3aK0OH TepMOAVHAMUKH.

8. OHTponus. I3MeHeHue 3HTPONuYU B PA3IMYHBIX TEPMOIMHAMUYECKHUX CUCTEMAX.

9. OHTaNbIUIHbIE U SHTPOIUIHBIE TPOLIECCHI.

10. VYpaBHenue IlpuroxkmHa Kak  JI0Ka3aTeiabCTBO  MPUMEHMMOCTH  2ro  3aKkoHa

TEPMOJUHAMUKH K JKUBBIM CUCTCMAaM.

3ananus 1J1d 1200paTOPHBIX 3AHATHI

Memoouueckue pekomenoayuu, Kpumepuu OYeHU8aHuUs

enp mabopaTopHBIX pabOT — OCBOEHHUE CTYJEHTAaMU 0a30BBIX METOJIOB OMOJIOTHYECKOM
Gu3MKK, B TOM YHCIE T€X, KOTOPble MPUMEHSIOTCS B OHOMEIUIIMHCKUX HCCIEIOBAHUSAX U B
OMOTEXHOJIOTMYECKHIX MTPOU3BOICTBaX.. JIabopaTopHbIe 3aHATHS N0 TUCIHILIHHE MTPOBOISATCS 1O
COOTBETCTBYIOIIUM TeMaM (IiepedeHb cM. Hipke). [lopsmgok BeIoOTHEHU paboThl onpeaemseTcs
y4eOHO-METOIMYECKIM MocoOreM K npakTukymy (Maublii mpakTHKyM 1o Onodusuke: YueOHO-
Meroanyeckoe nocodbue 7-e u3a. / Cocr.: M.B. Kanesckuii, E.C. Tyunna, M.K. Muponosa —
CaparoB: U3m-Bo «Amuputy, 2022. — 60 c.: wi.). [ BBIMOTHEHUS SKCHEPUMEHTATHHBIX
WCCIIeIOBaHUI TpyIa pa3fessercs Ha MoArpynmsl mo 4-6 genmoBek. B xoze 3aHATHS CTYACHTHI
JIEMOHCTPUPYIOT MPETIOAaBATEI0 PE3YTbTATHI BBIMTOJTHEHHBIX MPAKTHYECKUX 3aJaHUH, OTBEYAIOT
Ha BOMPOCHI 10 CYIIECTBY IMOJYYEHHBIX pe3yibTaToB. [0 OKOHYaHUHM SKCIEPUMEHTa KaXKIbIH
CTYICHT TIPEABSBISECT IMPEMONABATENI0 JTA00OPATOPHBIA JKypHAJ, TI€ B COOTBETCTBHH C
PEKOMEHAANUIMH METOIMYECKOTO MOCOOUs OMMUCHIBAET X0 pabOThl, MOJYYEHHBIN pe3ynbTar u
BBIBOJI W3 TIPOBENEHHOW OKCIIEpUMEHTAIbHONW pabotel. Ilo pe3ynpraraM MpoOBEIEHUS
MPAKTUYECKUX 3aHATUHN CTYIEHT MOJydaeT OLEHKY «3au4TeHO», MIPU YCIOBUH BBITIOJHEHHUS BCEX
IJAHOBBIX JIA0OPAaTOpPHBIX paboT (B COOTBETCTBMM C paboueilt mporpammoil Kypca),
MpeIbABICHUS MPEIo1aBaTeN0 IPaBUILHO 0(OPMIICHHBIX J1a00PaTOPHBIX KYPHAJIOB.

Ilepeuenn 1a60paTOPHBIX PadoOT

1. IToBepXHOCTHOE HATSXKEHHUE.

2. Daexrpodope3 OeTKoB.

3. ®oronunamuyeckoe Bo3nercTue YD uznydenue
4. HaOyxaHue TKaHEeH.

5. OcMOTHYECKOE TaBICHHE.

6. ®epMeHTAaTUBHASI AKTUBHOCTD

2) 3apanusa 1ja oueHkn « IIK-4 »:
Pedepar

[Ipu n3yyeHnn JUCHUIUIMHBI CTYAECHTHI JOJDKHBI OJATOTOBUTH pedepaTsl, B KOTOPBIX OHU
CaMOCTOSITEJIBHO PAacCMaTpHBAlOT akTyalbHble BOIpockl Ouodusuku. Pedepar mnozBosser
MOJIydUTh HABBIKM IMOMCKA U aHajHM3a HAaydHOM JIMTEpaTypbl, a Takke odopmieHHus o030pa
outepatypel B cootBercTBUM ¢ mnpaBuiamu ['OCTa. Temy pedepara cCTyaeHT BbIOMpaeT
CaMOCTOSITEJIbHO, M3 TPEAJOKEHHOTOo CHUCKa (TeMbl pedepaToB OOHOBIAIOTCS C Y4ETOM
HAyYHBIX HHTEPECOB 00YUAIOIIUXCS).

Tpebosanus Kk pegpepamy
B pe(pepaTe AOJIKHBI MMPUCYTCTBOBATH CICAYIOMINEC CTPYKTYPHBIC 3JICMCHTBI: HA3BAHUC
TCMbI, BBCJICHUC, OCHOBHAA COJACPKATCIbHAA YaCTb, pPaACKpbIBarOlasd TEMY pe(bepaTa,
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3aKIIOYEHHE, [MOJABOJAAIICE WTOI M PACKPBIBAIOLIETO MEPCHEKTHBHBIC  HANPABICHUS
I/ICCJICI[OBaHI/Iﬁ B JJAHHOM HaIIpaBJICHHUHU, U CIIMCOK HCIIO0JIb30BAHHBIX NCTOYHHUKOB. Bo BBCJICHUU
HEMPEMEHHO ClIeAyeT CQOpPMYIHUpOBaTh MpodieMy, OOOCHOBAaTh €€ aKTyalbHOCTb, YETKO
chopMynupoBaTh 1edb U 33Aa4d paboThl. B 3aKmouuTEeNnbHONW 4YacTH 00SA3aTENIbHO HAIWYHe
OCHOBHBIX PEC3YJIbTUPYIOINX BBIBOAOB 110 3aTPOHYTHIM HpO6JICMaM. CIHCOK MCIIOJIL30BaHHBIX
WMCTOYHUKOB HE JOJDKEH COJep)KaTh TOJBKO HAaydyHYIO JUTeparypy. Pedepar momxen ObITh
opopmiier B coorBerctBuu ¢ mnpaBuwiaamMu ['OCT. Tonpko mpu COONIOJACHHUH BCEX OTUX
TpeOOBaHMUI MOXKET OLIEHUBATHCS y’Ke COOCTBEHHO COJIep)KaTeNbHast 9acTh pabOTEHI.

Kpumepuu ouyenueanus
O1eHKa «3aU4TEHO» CTABUTCS B TOM Clly4ae, eCliu:
e paboTa COOTBETCTBYET TPEOOBAHUSIM K O(POPMIICHUIO,
® OPUTMHAIBHOCTH paboThI Bbilie 40%,
® BO BBEJICHIH KOPPEKTHO CHOPMYIMpPOBaHa IIeh padOTHI,
® OCHOBHAsI YacTh TIOJTHOCTHIO PACKPBIBAECT BEIOPAHHYIO TEMY,
® B 3aKITIOYCHUH TIO/IBEJICH KPATKUI UTOT.

OHGHKa «HE 3a9YTCHO» CTAaBUTCA B TOM CJIy4daec, €CIIN:

® CTpyKTypa U ¢popMa pedepara He COOTBETCTBYIOT MPEABSABISAEMbIM BBIIIE TPEOOBAHUAM,
® OPUTHHAIBHOCTH paboThl HIke 40%,

e coJepkaHue pedepaTa HOCUT IOBEPXHOCTHBIN XapakrTep,

® OTCYTCTBYIOT BBIBO/IbI CTYZI€HTA IO UCCIEAYEMON TEME.

Ilpumepnuvie memot peghepamoe no pazoeny « Tepmoounamuxar
TemnepaTypHbI€ IIKAJIBI.

CBs13b HTpOTIUHU U MH(GOPMAIH B OMOJIOTHYECKUX CUCTEMAX.
Beunrlii gsurares.

Ponib TemnoBoro IBMIKEHUS B OMOJOTMYECKUX CHCTEMAX.
YpaBHEHHE COCTOSHUS UICAITBHOTO rasa.

3akoH ['ecca Kak ciaeACTBUE 3aKOHA COXPAHECHHSI SHEPT U U

ogakrwnE

3anaHus 1/ NPaKTHYECKUX U JIa00OPATOPHBIX 3aHATHH
Memoouueckue pekomenoayuu, Kpumepuu OYyeHUBaAHUs:

Lenp 1a6opaTtopHBIX pabOT — NPUOOPETEHUE CTYIEHTAMH HABBIKOB HKCIIEPUMEHTATBHOM
paboTbl, B XOJ€ KOTOPOHl OHU JOJDKHBI TO3HAKOMMTBCA C OCHOBHBIMH TpeOOBAHUSAMHU K
IUTAHUPOBAHUIO, OPraHU3allUN U TPOBEIECHUIO SKCIEPUMEHTOB, OCBOUTh NMPUHLIUIIBI PA3TUYHBIX
(U3UKO-XUMHUECKUX METOJ/IOB HCCIIEOBAaHUS, HAy4UThCsl pabOTaTh Ha HAYYHOM U Y4eOHOM
00OpYyJOBaHNY, aHAIW3UPOBATh pe3yibTaThl MPOBEAEHHBIX SKCHEPUMEHTAJIBHBIX pPadOT.
JIaGopaTopHble 3aHATHS M0 JUCLUIUIMHE MPOBOAATCS MO COOTBETCTBYIOIIUM TeMaM (IepedyeHb
cM. Huxke). [lopsnok BeIMoHEeHUs: paboThl onpezensercs yueOHO-MEeTOANYECKUMU TTOCOOUSMH.
(Manbrit npakTukyM o O6uodusuke: YuebHo-meToandeckoe nocobue 7-e uzn. / Coct.: M.B.
Kanesckuii, E.C. Tyunna, 1.K. Muponosa — Capatos: U3a-Bo «Amupury, 2022. — 60 c.: ui.).
JUnisi BBITIOJTHEHUS SKCIEPUMEHTAIbHBIX HCCIIEAOBAHUN Tpylia paszensercs Ha MOArPYIIbl 10
4-6 uenoBeka. B Xxone 3aHATHA CTYAEHTHl JEMOHCTPUPYIOT MPENOAABATENI0 PE3YJIbTaThl
BBITMIOJTHEHHBIX NPAKTUYECKUX 3aJaHUH, OTBEYAIOT HAa BOIPOCHI MO CYIIECTBY MOJYYEHHBIX
pe3ynbTratoB. [Io OKOHYaHMU SKCIEPUMEHTA KXl CTYIEHT MpPEIbSBISET IPErNo aBaTellto
71a00paTOPHBIH KypHAJ, KOTOPBINA JOJDKEH OBITh O(OPMIIEH IO CIEAYIOLIEMY TUIaHY:

— TeMma paboThl,
— 11enb paboThl,
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UCTIOJIb3yeMble METOAMKH U UX TEOpEeTHIecKoe 000CHOBaHUE,

XOJ1 pabOoTHI,

IIOJIy4€HHBIN pe3yibTaT U

BBIBO/] M3 MPOBEJAEHHON SKCIIEPUMEHTAIBHOM pabOoTHI.

[lo pesynbraraM mnpoBeneHUs JaOOPATOPHBIX 3aHATUM CTYJEHT IOJy4aeT OLIEHKY
«3auTeHo», IPU YCIOBHH BBITIOJIHEHUS BCEX IUIAHOBBIX JIAOOPATOPHBIX pabOT M MPEIbSIBICHUSI
MPETI01aBaTEII0 MPABUIHHO 0(OPMIICHHBIX JTa00paTOPHBIX )KYPHAIIOB.

Ilepeyennb J1abopaToOpHBIX PadoT
1. [ToBepXHOCTHOE HATSKEHHE.
2. Dnextpodope3 OeTKoB.
3. ®oroauHamuueckoe BozaencTeue YO nznyuenue
4. HaGyxanue TKaHeH.
5. OcMoTHYECKOE /1aBJIEHUE.
6. ®epMeHTaTHBHAS AKTUBHOCTH

Tect

Tect — 3TO crucTeMa CTaHAAPTU3UPOBAHHBIX 3aJaHHH, TO3BOJISIFOIIAS aBTOMATU3HPOBATH
MIPOLIEAYPY H3MEPEHUS YPOBHS 3HAHWN M YMEHHI 00ydJaronerocs.

Memoouueckue ykazanus

TecTbl s TEKyIIEro KOHTPOJS BBIMOJHSIOTCS B THUCBMCHHOM BHAC WIH C
ucrnoap3oBanueM miardopmsr IpsilonUni ¢ orpannuennem BpeMeHu : He OoJiee IBYX MUHYT Ha
3a/laHueE.

Kpumepuu ouenueanus

YpoBeHb BBINOJHEHUS TEKYIIMX TECTOBBIX 33/JlaHUM OIIEHMBaeTcs B OaiiaX, KOTOpbIE
3aTeM MEePeBOJIATCS B OLICHKY. baibl BHICTaBISIOTCS CIEAYIOUIUM 00pa3oMm:

e  [paBWIbHOE BBHINOJHEHUE 3aJJaHMsl, T[I€ HaJ0 BHIOpATh OJIMH BEPHBIN O0TBET — 1 6aJLI;

e [paBWIbHOE BBINOJIHEHUE 33/laHus, rae TpeOyeTcs: BhIOpaTh HECKOJIbKO BAPUAHTOB
OTBETOB olleHuBaeTcs B 1 0ay1 B cilyyae, eciiv BbIOpaHbl BCE BEPHbIE OTBETHI U HE BBHIOPAHO
HeBEepHBIX. HemomHbpIi 0TBET, HE cojaepkKamiuii omubok, omeHuBaeTcs mo dopmyne: X = A/B,
rae A — KOJMYECTBO MPaBWIBHBIX OTBETOB, B — oOliee KOJIMYECTBO MPABUIIBHBIX OTBETOB.
Hemnonueiii oTBeT, comeprkanuii ommoOKu, oneHuBaercs o gopmyne: X = A/B-C*D, rae A —
KOJIMYECTBO TMPaBUJILHBIX OTBETOB, B — oOmiee Koau4ecTBO NpaBUIbHBIX OTBeTOB, C —
KOJIM4eCTBO ommnOok, D — nena omubku. llena ommbKu oneHUBAaEeTCsl Kak Ta 4acTh, KOTOPYIO
cocTaBisieT 1 OTBET OT OOIIEro KOJIUYECTBA BCEX OTBETOB.

OrneHKa COOTBETCTBYET CIIEAYIOIIEH IIKalle:

Ommemxka Ilpoyenm gepnvlx omeemos
OTan4HO Csriize 81%
Xopouio 61 — 80 %

Y 10BIETBOPUTENIBHO 50 — 60 %
HeynosnerBopurensHo meHee 50 %

IIpumep TecToBoro 3aganus no reMe “buopusnka 0ejKa U HyKJIEHHOBBIX KHCJI0T”

1. Acnaparus u ['lyTaMHyH 3TO aMHUHOKHUCIIOTBI:

A) Henonspusie Hesapsikennsle b) Ilonspuble Hezapspkennsie B) [lomspubie 3apspkenHbie 1)
HenonspHsle 3apsokeHHbIE
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2. Ecny KOJAMYEeCTBO MOJISPHBIX AMUHOKUCIOT NPUOAM3UTEIBHO PABHO WJIM MEHBINIE KOJUYECTBA
HEMOJSIPHBIX, TO 3TO MPEANOCHUIKA:

A) k Tomy, uTo Oenok Oyner (opMHUpPOBaTh YETBEPTUUHYIO CTPYKTYpy b) K (dopmupBoanuio
¢ubprsuIBl 1K Oeka AIIHICOnIHOM hopmbl B) kK popmupoBanuio rio0yinbl

3. Kakag aMuHOKHCIOTA 00ECHEYMBAET MAKCUMAIBLHO IUIOTHVIO KOH(GOPMAILMIO VYaCTKOB
BTOPUYHOU CTPYKTYPBL OEIKOBBIX MOJIEKYJI?
A) I'myramun b) I'muuun B) Banun I') Ananun

4. Cuila CTEKKUHT B3aUMOJIEHCTBYS YMEHBUIAETCS B PAY

A) Hupumugun-Ilupumugun > Tlupumunun-Ilypun > Ilypun-Ilypun b) [lypun-Ilypun >
[Mupumunun-Ilypun > Iupumunun-ITupumunus B) Hupumugun-TIupumuaun > [ypun-Ilypun
> [Tupumuaus-Ilypun ') Iypun-ITypun > [upumuaua-Iupumuaun > [upumuaua-Ilypun

5. Henaryparus JJHK conpoBoxiaercs:
A) Paspymenunem N-riamko3uanbix cBsseit b) Hapymenusmu B caxapodocdarHom ocroBe B)
Pa3peiBom BoopoiHBIX cBsizel ') PaspeiBoM cBsA3el Mex Iy KOMIUIEMEHTAapHBIM OCHOBAHUAMU
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3.2 IIpoMe:KYyTOUHAS ATTECTAIIUS

[TIpomMexxyTouHas arrecTanusl MO0 JUCLUIUIMHE MPOBOAUTCS B BUAE YCTHOTO
’K3aMeHa B 6 cemecTpe. Y4YeOHbIM IUIAaHOM IO HANPABJICHHUIO MOATOTOBKHU
«buonorus» MNpenycMOTpeHa OJIHa TpOMEXKyTo4yHas arrectanusa. lloaroroska
CTYAEHTa K MPOXOXKICHHUIO IPOMEKYTOUYHOW aTTeCTAallUM OCYLIECTBISECTCS B
MEPUOJI TEKIIMOHHBIX U CEMUHAPCKUX 3aHITUM, a TAKKE BO BHEAYAUTOPHBIE Yachl B
paMKax CaMOCTOSATENIbHOM paboThl. Bo BpeMsi camMOCTOSTENbHOM MOATOTOBKHU
CTYIEHT TIOJIb3YETCAd KOHCIEKTAMHU JIEKIMA, OCHOBHOM H JONOJHUTEIBHOU
JUTEpaTypor MO AUCIUILIMHE (CM. TIepedyeHb JUTepaTypbl B paboueil mporpamme
JTUCITUTLINHEL ).

Kpumepuu oyenueanus

Bo Bpems 3auera CTYJIEHT JOJKEH JaTh Pa3BEPHYTHIM OTBET Ha BOIMPOCHI,
u3NiokeHHble B Owiere. llpemonaBaTtens BIpaBe 3a7aBaTh JOMOJHHUTEIBHBIC
BOIIPOCHI IO BCEMY U3y4aeMOMY KypCy.

Bo Bpems oTBeTa CTYIEHT MOJKEH MPOJESMOHCTPUPOBATH 3HAHUS IO
OCHOBHBIM pazjeinaM JuCHUIUIMHBL. [lonHOTa OTBETa onmpeaenseTcs: moka3aTeasaMu
OIICHUBAHUS TJIAHUPYEMBIX PE3yJbTaTOB OOYUCHHUS.

Cnucok BONMPOCOB K YCTHOMY 3K3aMeHY:

Bonpoc Komnemenyusa ¢ coomeemcmeuu c
PILI

1. buodwusuka kak Hayka: ey, 3a1a4u, OIIK-2
peaMeT, 00BEKT UCCIICTOBAHHIA.
Knaccudukanus paznenoB 6nopu3nku B
3aBHCHMOCTH OT Pa3MEpOB HCCIECTyEMOTO
o0bekTa. Mertoosiornveckast 6a3a pasienon
OropU3NKH.

2. Hcropust pazsutus 6nopusuku. Briaag | -//-
OTEYECTBEHHBIX M 3apYOC)KHBIX YUEHBIX B
pa3BuTHE OMO(PHU3UKH.

3. Kraccudukarus tepmoguHamudeckux | -//-
cuctem. Ux mapametpsl. M3omupoBanHas
cucTema — ujaeaabHas MOJElb.

4. TepMoanHaMHuyecKoe paBHOBECHE -/l-
3aKPBITHIX M U30JIUPOBAHHBIX CUCTEM.
CrannoHapHOE COCTOSIHUE OTKPBITBIX CUCTEM.
OCHOBHBIE OTIINYUSL.

5. X0 peakiuii B 3aKPBITHIX U OTKPBITBIX | -//-
cucremax. Poib pepmeHToB.

6. DK3eproHNYEeCcKHe U dHAeproHudeckue | -//-
npoueccel. [loHsTHE NOTEHIMANA U pa3HOCTH
MIOTEHIMAJIOB. DHEPrE€TUUECKOE CONPSIKEHNUE.

7. OCHOBHBIE TIOCTYJIAThI -/l-
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TCPMOJUHAMUKHU.

8. [lepBrlii 3aKOH TEPMOJUHAMUKH.
Omnprtel Jlannaca u JlaByasbe. 3akon ['ecca kak
CJIEJICTBUE NIEPBOT0O 3aKOHA TEPMOINHAMUKH.
TemuoBast HEPrUsi — KaKk SKBUBAJIEHT BCEX BUJIOB
SHEpPruu.

-//-

9. PaboTa kak nporecc mpeoOpazoBaHus
sHepruu. [IpeoOpa3zoBaHue SHEPTUU B 3aKPBITHIX
cucreMax. Jlerpananus 3HEpruu B OTKPBITBIX
cucremMax.

-//-

10. OHTanenus. U3MeHeHne YHTaJIbINA B
AK30TEPMHUYECKUX U SHIOTEPMUUECKHUX PEAKIIHSIX.
Buner TermmooOmena.

-//-

11. [TonsiTre auTponuu. CBsA3b SHTPOIUU C
YHOPSAI0YEHHOCTHIO CUCTEMBI. PoJib SHTpOTINH B
KU3ZHEJESATEIbHOCTH OPraHU3MOB.

-//-

12. BTopoii 3aK0H TepMOAVHAMUKH B
MIPUJIOKEHNH K )KUBBIM CHCTEMAaM. Y paBHEHHE
[Ipurosxuna.

-//-

13. CBobomanas »Heprus ['m60ca.
VYpasuenue ['u66ca-I'eitmronpiia kax
MaTeMaTH4eckoe 0ObsICHEHHE MPOTEKAHUS
peaKkuuii. DJHTAIBIIMHHBIEC U SHTPOTIUHHbBIE
MIPOLIECCHI.

-//-

14. Crnenudurka OMOMEXaHUKH KUBBIX
opranu3MoB. [ToHATHE CTATUKK U TUHAMUKH B
JKUBBIX OpraHU3Max.

-//-

15. [IpuHIMIBI MOJIEKYJASPHOTO Y3HABAHUS
Kpeiina Ha npumepe OHOJIOTUUECKUX CUCTEM.

-//-

16. HexoBaneHTHBIE B3aUMOIEIiICTBYS B
)kuBbIX cucteMax. [lorennman Jlenapaa-/[»xoHca.

-//-

17. I'uapodoOubIit 3 dexT, kak dakTop
HATIPABJISIFOIIUHN MPOLECChl (POIINHTA
6uomosiekyn u popmMupoBaHue MeMOpPaH.
W3MeHeHue SHTPOIUH.

-//-

18. Knaccugukanus aMMHOKUCIIOT MO
(U3NKO-XUMHUECKUM CBOMCTBAM paJIuKaloB.

-//-

19. IlepBuuHas cTpykTypa Oenka. SIBieHne
pEe30HaHCa KaK MpUYMHA MPOYHOCTH NENTHIHON
CBSI3H.

-//-

20. CrnnpasibHbIE BUIBI BTOPUYHOMN
cTpykTypa 6enka. Criupains 413 1 310 [IponuHoBas
crnvpaiib. YciaoBus GOPMUPOBAHUS.

-//-

21. CxnayaTeie BUJbl BTOPUYHOM
CTPYKTYpHI Oelika.

-//-

16




22. HaznsropuuHbie cTpyKTYpHI OenKa.
Mortussl. L{luakoBeii naneu. JledunnoBas
3aCTEKKA-MOJIHHUSL.

-//-

23. N3onepumerpuueckue 3a1auu B
onodusuke. Dopma TPETUYHON CTPYKTYPHI
oenka. Kpusas @uiepa.

-//-

24, Ycnosust popMupoBaHUs
YEeTBEPTUYHOHN CTPYKTYpHI Oemka. Poib BoaHOM
cpensl 1 TrpodoOHOTO A deKTa.

-//-

25. Broprunas cTpykTrypa HyKJIIEHHOBBIX
kucnoT. Kondopmanuu, ux XapakTepUCTUKU U
poJib. CTEKKHHT B3aUMOJEHCTBUSL.

-//-

26. @OoNAMHT U IeHaTypaLus
HYKJIEMHOBBIX KHCJIOT U O0enKkoB. bananc
SHTPONUU. YpaBHEHHUE 3aBUCUMOCTHU
TeMIlepaTypsl IiaBieHus ot cocrasa JJHK.

-//-

27. Crpoenue MmeMOpaH KJIETOK U UX
¢yskuy. XKuakocTHO-Mo3andeckasi MOJEINb
MeMOpaH.

-//-

28. XHUMHUYECKUH COCTaB OMOJOTHYECKUX
MeMmOpaH. CBsI3U MEXKy YacTIMU MEMOpaH.

-//-

29. MemMmOpaHa Kak KOHACHCATOP.
[ToBeneHne MeMOpaHbI B 3JIEKTPHIECKOM ITOJIE.

-//-

30. Mertop ucciie1oBaHus MPOHUIIAEMOCTH
MeMOpaH.

-//-

31. Turbl macCUBHOTO TpaHCIIOPTa
BEIIECTB Yepe3 KIETOYHbIe MeMOpaHbl. Posib
I'PaJMEHTOB.

-//-

32. [TonsaTHEe rpaeHTa U €ro poJib B
HaIpPaBJICHUHU MPOTEKAHUS MPOLIECCOB.

-//-

33. CxeMa aKkTUBHOI'O U ITAaCCUBHOI'O
TpaHcrnopTa. x oTiinuue.

-//-

34. DHepreTuka akTHBHOTO TPaHCIIOPTa
MOHOB 4epe3 MeMOpaHy. Moenb pabotbl Na+-
K+-AT®da3el.

-//-

35. ITouaTne OMOMOTEHIINAIOB.
Knaccuduxkanus. [ToTeninan mokos u moTeHIHAa
neiicTBus. Pony MOHOB HATpHs U Kalus B
reHepaluy MoTeHIaNa AeWCTBUS B THTAHTCKOM
aKCOHE KaJlbMapa.

-//-

36. MexaHu3Mm nepeaadu AMEeKTPUIECKOro
UMITyJIbCa TI0 HEPBHOMY BOJIOKHY. Pouib
MHUEJIUHOBBIX 000JI0UYEK.

37. MuToXoHApHallbHas LENb IEpEHOCa
anekTpoHOB. [Tpuniun paboTel. JHepreTuka

-//-
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mporecca.

38. Oco6enHocty (hepMEHTOB, KaK
OMOJIOTMYECKUX KaTaIu3aTopoB. ETHUIIBI
AKTUBHOCTH.

-//-

18




39. Q®epmeHTaTHBHBIH KaTann3. U3mene-
HHME HEPIrUH aKTHBALHH.

40. Crtpoenue pepmentoB. [Ipuunnbl 3¢-
(bexTHBHOCTH (hepMEHTATHBHOTO KaTaau3a.

//.

-/ -

41. Cxema pepmeHTAaTHBHOTO KaTain3a Ha
NpUMeEpe peakluu npeodpazoBaHus 0AHOTO Cy0-
crpara B 1 npoaykt. PakTopsbl, OrpaHH4YHBAIOLLHE
CKOPOCTb MpOTEeKaHHs (pepMEHTATHBHOM peak-
LHH.

=/

42. Koncranta Muxasnuca. ®usnueckuii u
OMOJIOTHYECKHIH CMBICT.

=

43. [ToBepXHOCTHOE HATSKEHHE pa3jiny-
HBIX XKHIAKOCTEH. MexaHu3M BO3HHKHOBEHHS I10-
BEPXHOCTHOIO HATSKEHHS Ha rpaHuLE pa3zena 2
cpen.

OIIK-2, I1IK-4

44. [loBepxHocTHOE HaTskeHue. [loBepx-
HOCTHas Oy(epHOCTb.

45. Dnextpodopes. [Ipumenenune B 61os10-
THYECKMX M CMEKHbBIX HCCIICI0BAaHHSX.

S

46. Onextpodopes. [lpukiaaHbie acnekTsl
B MEIHLIMHE.

-//-

47. Halyxanue Tkaneii. Bansinue cocrasa
HOHOB OKpYKalollei cpeibl Ha HabyxaHue TKa-
HeH.

_/7-

48. HaGyxanue Tkaneii. MeToabl u3yuenus
MPOHHIIAEMOCTH BELLECTB B KJIETKH.

-//-

49. Halyxanune TkaHeil. 3aBHCUMOCTD Ha-
Oyxanus TkaHei ot pH pactBopa.

/=

50. OCMOTHYECKOE 1aBJICHHE H METO/bI
ero peructpauui. OHKOTHYECKOE JaBlIeHHE

//
/)=

®OC s nmpoBeIeHUs! POMEIKY TOUHOI aTTecTallMu 0100peH Ha 3aceaHiH Ka-
deapsi Guoxumun 1 Guodusuku (nporokon Ne /2 or [/

roza).

AgBTtop: K.0.H.

M.B. Kauesckuii
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