MNWHOBPHAYKN POCCUA
PENEPAINBHOE MOCYOAPCTBEHHOE BIOIKETHOE OBPA3OBATENIbHOE YYPEXXOEHUVE
BbICLLEMO OGPA3OBAHUA
«BOPOHEXCKWW rOCYOAPCTBEHHbLIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeqyowmmn kapegpomn
B1Mon3nKM N BUOTEXHONOINK

B.l. Apmtoxos
18.03.2024 .

PABOYASA NPOrPAMMA YYEEHOW AUCLUUNIUHBI
B1.0.33 Buodmnsuka

1. Koa 1 HauMeHOBaHMe HanpaBrieHUs NOAroTOBKM:
06.03.01 Buonorusa

2. NMpodunb NoAroToBKMU:

3. KBanudumkauusa (cteneHb) BbiNyCKHMUKA: 6akanasp

4. dopma oby4yeHUA: o4Has

5. Kachenpa, oTBevarowan 3a peanmsaymio AUCUUNIINHBbI: OOPU3NKN 1N
BroTexHonormm

6. CocTtaBuTEeNnn nporpamMmmbi:
ApTioxoB Banepui [NpuropbeBund, 4oKTOp Guonormyeckmx Hayk, npodeccop,
BawapuHa Onbra BnagnmmnpoBHa, kaHauaaTt 6MoNorMyecknx Hayk, OLEHT

7. PekomeHnpoBaHa: HMC wmeguko-6uonormyeckoro dakynoteta, npotokon Ne 4 ot
18.03.2024 .

8. YuebBHbIN roa: 2026-2027 Cemectp(-bl): 6
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9. Llenu 1 3agayun y4e6HOM AUCLUUNIIUHDI:

Llenbto kypca «buodunaunka» saBnseTcss nocnefoBaTenibHOE U3NOXEHWE OCHOB BUOUN3NKN
Kak CaMOCTOSITENbHOW HayKku, MMeloLer CBOW npegMeT W MeTodbl UccnegoBaHus,
COBCTBEHHYIO TEOPETMYECKYIO KOHLENTYyanbHyto 6a3y n obnactu npunoxeHus.

3apaum obLero Kypca COCTOSIT B BbISIBIIEHUWM €AMHCTBA B MHOrooGpasnm G1onornyeckmx
SABMEHUA MNyTeM pacKpbiTUs OOLIMX MOSEKYNSPHbIX MeXaHW3MOB B3aMMOAENCTBUN,
nexatmx B ocHoBe Guonornyeckmx npoueccoB. KoHkpeTHble 3aaa4un 61odnsmnkm

- 3HaHWEe CTPYKTypbl M U3MYECKUX CBOWCTB OMOMOIEKYS, MOHMMaHWE B3aUMOCBA3N
CTPYKTYpPbl U pYHKLIMOHNPOBAHMS MOSEKY;

- N3yyeHue Knaccudumkauum, coctaBa, CTPYKTYpbl, (OU3NKO-XUMUYECKNX CBONCTB, (PYHKLMIN
KOMMNOHEHTOB MeMbOpaH, OCOBEHHOCTEN WX MEXMOSEKYNAPHbIX B3anUMOAENCTBUMN,
MEeXaHU3MOB TpaHCMNopTa BELLECTB U MOHOB Yepe3 MeMbpaHbl;

- 3HaHWe OCHOB KBaHTOBOW Br1ounsnkmn n potobronornun, pagnaunoHHon Gnogunsnkm;

- MonyyYeHue NpaKkTUYecKMX HaBbIKOB paboTbl, OCBOEHME CTyaeHTaMu 6rModunsnyeckmx
MeTOAOB aHanmaa;

- (hopMMpoBaHMe CMOCOGHOCTM peluaTb OnpederieHHble WUccrnedoBaTenbckue 3agaum,
ycTaHaBnMBaTb NPUYNHHO-CINEACTBEHHbIE CBSA3U B (DYHKLMOHNUPOBaHNM B1OOOHLEKTOB.

10. MecTo yyebHOM ancuuNuHbI B cTpyKType OOI:

AucumnnuHa oTHocuTca K 6noky 6asoBbix avcuunnuH (mogyneun) (b.1), obasatenbHas
vyacTb (5.1.0.). JaHHasa gncumnnnHa siBnsieTcsa npegwecTytowen K 6noky 2 (Mpaktukun) um
onoky 3 (locygapcTBeHHas UToroas atrectaumsi) NporpaMmmbl.

11. NMnaHupyemsble pe3ynbTaTbl 06y4eHUA No agucuunnuHe / Moaysnio (3HaHwusS,
YMEHMUSA, HaBblKU), COOTHECEHHbIE C NIIaHupyeMbIMU pe3yrnbTaTaMu OCBOEHUA
obpa3soBaTefnibHOW NporpaMmmbl (KOMMNETEHUUSAMU BbINYCKHUKOB):

Kog | HasaHue komneteHuun | Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaThbl
oby4eHus
OlK- | CnocobeH NpUMeHsITb OlK-2.1 | JemMoHcTpupyeT 3HaTb: Bronornyeckyto n
2 MPUHLUMMBI CTPYKTYPHO- NoHMMaHue B1obmanyeckyto TEpMUHOMOTNIO,
hyHKLMOHAmNbHOM NPVHUMMOB NPUHUMMbI (PYHKLMOHUPOBAHWSA
opraHu3auuu, PYHKLMOHNPOBaHUS Bromonekyn u cyoKneToYHbIX
ncnonb3oBaTb CUCTEMBI cucTeMm
dusnonoruyeckune, XnsHeobecrneyeHns 1 | yMeTb: UCMONb30BaTb
uuTonoruyeckue, romeoctaTuyecKkomn dyHOamMeHTanbHbIe
Broxumunyeckue, perynsaummn XunsHeHHbIX | Bruodumanyeckne npeacraBneHms
6uocmanueckne dYHKUMIA Y pacTeHnn, | B cdepe npodeccroHanbHom
MeToAbl aHanm3a ansi XXVMBOTHbIX N YenoBeKa, | AesTeNnbHOCTU AMs peLleHns
OLEHKMN N KOppPEKLUn cnocobbl BOCNpuATKS, | HOBbIX 3aady; BOCNPUHMMATb
COCTOSIHUS XKMBbIX XpaHeHusa 1 nepefayn | MHHOBaUUW B LENSIX
06BHEKTOB U WHcopmauuu, COBEpPLUEHCTBOBAHMWS CBOEN
MOHUTOPWHIa cpeabl Ux OpPUEHTUPYETCS B npodeccuoHarnbLHoM
obuTaHus COBPEMEHHbIX OesTenbHoCcTH
MeToaU4EeCKMX BnageTb (MMeTb HaBbIK(K)):
noaxopaax, OCHOBHbIMV METOA4AMW Hay4YHOro
KOHLenumsax un NO3HaHWS, COBPEMEHHBLIMU
npobnemax MEeTOAMYECKMMM Noaxodamu,
dusmonorun, ncnonb3yembiMy Npu
uutonorum, buoxumun, | Bruoduranyecknx nccneqoBaHNsx
Brodumsnku, XMBbIX OObEKTOB
MMMYHONOrnn
OrlK-2.3 | MNpumeHsieT 3HaHne 3HaTb: Bnomsnyeckme NoHATUS,
NMPUHUMUMOB KIETOYHOW | TEOPETUYECKNE OCHOBbI
opraHusauum onodunsnkun, obwime
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Omnonorn4yeckmnx
0bbekToB,
Brodnanyeckux un
OMOXMMUMYECKNX
OCHOB, MeMGpPaHHbIX
NnpoLEeccoB u

MOJEKYNSIPHBIE MEXAHU3MBI
B3aMMOJENCTBMI, Nexalime B
ocHoBe buonornyeckux (B T.4.
PU3NONOrNYecknx) NpoLLeCCoB 1
SIBNEHWUI, MPUHLUMNbI
orodunsnyecknx MeToaoB

MONEKYNSIPHbIX nccrnegoBaHust
MexaHU3MOB YMeTb: ycTaHaBnmBaTb
XN3HeOenaTeNnbHOCTH, NPUYNHHO-CNELCTBEHHbIE CBA3MN
WMMYHOJIOMMM, a Takke | B (OYHKLUMOHNPOBAHMM
3KCnepuMeHTanbHbIX B1Mo06BEKTOB, MCNONb30BaTb
MEeTOLOoB Anst nony4YeHHble 3HaHWsA Ons
peLueHuns peLleHmns NpodeccnoHanbHbIX
npodeccuoHarnbHbIX 3agav

3agad BnageTb (MMeTb HaBbIK(K)):

MeTogamu paboTbl C
Ounornorn4yeckumu obbekTamu B
nabopaTtopHbIX YCNOBUSX,
HaBbIK/ PaboTbl C COBPEMEHHOW
annapatypou B buodumsmyeckom
nabopartopumn

12. O6beM ancuunnuHbI B 3a4eTHbIX egnHuuax/yacax — 5 3ET / 180 u.

dopma NPpoMeXyTOYHOM aTTecTauumn — 3k3aMeH

13. Bugbl yue6Houn paboThbil:

TpyooeMKoCTb (Y4achl)
Bug yuebHol paboTbl Beero o cemecTpam
Ne cem. 6
AyanTOpHbIE 3aHATUSA 64 64
B TOM yucne: nekuum 32 32
npakTu4yeckme

nabopartopHble 32 32

CamocTtodartenbHas pabota 80 80

dopma NpoMEXYTOUHOM aTtTecTaumm 36 36
3K3aMeH

Utoro: 180 180

13.1. CopgepxKaHue QUCLUMUNIUHbI:

N n/n Peannsauus
HaumeHoBaHve pasgena
pasgena CopaepxaHve pasgena gUCLMNINHbI ONCLUMNIUHBI C
ONCUMNIUHBI MOMOLLbHO OHNaWH-
Kypca, QYMK
1. llekuyuu
1.1 MpeomeT n 3agaun | MNpeameTt n 3agayn 6modmankn. Kpatkas nctopms | OHnamH-Kypc
OMoPU3NKN. pa3BuTusa 6nocmamkn. NMpobrnembl COBpEMEHHON «buodumauka» Bry”
Mpobnemsi onodusnkn. 3HaueHne onodcunaunkn. CeaAsb https://edu.vsu.ru/c
COBpPEMEHHOM Buromankm ¢ meguumnHON n apmaumen ourse/view.php?id=
Orodun3nkm 7261
1.2 MonekynapHas MonekynsapHasa 6uodmsnka. buodmsmka 6enka
orodusnka N HYKMENHOBbIX KACIOT. YPOBHU CTPYKTYPHOM

opraHunsaumm 6enko. PonguHr n geHatypaumsi
6enkoB. KoHdopMaLMOHHasA NOABUKHOCTb
(aMHamwuka) 6enkos.

CTpyKTypa HyknenHoBbIX kncnot. Moaenb
YotcoHa — Kpuka, apyrne Bo3MoXxHble hopMmbl
OHK.



https://edu.vsu.ru/course/view.php?id=7261
https://edu.vsu.ru/course/view.php?id=7261
https://edu.vsu.ru/course/view.php?id=7261
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Cwvnbl cTabunusauum CTpyKTypbl
BGuononmumepos. Ponb BoAbl B hOpMUMPOBaHUA
CTPYKTYpbl 6riomonekyn

1.3

Buodmamka
MeMbpaH.
CTpykTypa n
dyHKUMN
Buronornyeckmx
MembpaH

Brodmsunka membpaH. CTpykTypa 1 dyHKLNN
Huronorndecknx membpaH. CoBpemeHHasa Mogerb
mMembpaHbl. a3oBble Nepexoapl 1
MUWKPOBSI3KOCTb NunugHoro 6ucrnos. lNepokcugHoe
okvcneHne nunuaos. JuHamuka GruomemMOpaH.

MopgenbHble nMnngHble MEMOPaHbI.
[MprmeHeHne NMNoOCcoM Npu U3roTOBIEHUN
nekapcTB.

TpaHcnopT BeLLecTB (B TOM Yncne
nekapcTBEHHbIX NpenapaToB) Yyepes
Buonorndeckne membpaHbl. MexaHn3mbl
naccuBHOro TpaHcnopTa. [accuBHbIN TPaHCNOPT:
onddysunsi, ocMoc, punbTpaums, NMHOLMUTOS,
daroumTos.

AKTUBHBIV TPAHCNOPT BELLECTB Yepe3
mMembpaHy. MexaHnam paboTbl MOHHbBIX HACOCOB.
BTOpPWYHO aKTUBHbIA TPaHCNOPT.

3nekTpuyeckne memopaHHble NoTeHUMansl,
reHepaums noteHumana nokost U noTeHumnana
BO30yXaeHUs.

Buabl MembpaHHbIX peuentopoB. MexaHnam
nepegayun curHana B KneTky.

1.4

KBaHTOBas
orodusunka.
OnTnyeckne

MeToAbl aHanusa
buocucrtem.
doTobumonorusa

KsaHTOBas 6buodmsmnka. HepreTnyeckme
YPOBHM Mornekyrn. Baumogencrene ksaHTOB
cBeTa C MOrieKyrnamu. YCnoBusi NornoweHns
KBaHTa cBeTa. ONEeKTPOHHbIe Nepexoabl npu
nornowieHun ceeta B Griomonekynax.

KayecTBeHHbIe N KONMYECTBEHHbIE NOKa3aTenu
nornowieHus ceeta. CnekTparnbHble CBONCTBa
HeKoTopbIX Briomonekyn.

JTiomuHecueHums. dnyopecueHums 1
docpopecueHuns. MNpumeHeHne
MIOMUHECLUEHTHOro aHanusa B 6muonormm un
dapmauuu.

doTobuonornyeckne NpoLeccol U X CTaguun.

OnpefeneHne KOHUEHTpauum nccnegyemoro
BelllecTBa B pacTBOpe CNEKTPOPOTOMETPUYECKNM
metogom. OnpeneneHne yaensHoro
koadhduLMeHTa NOrMnoLLeHnst nccneayemMoro
BeLlecTBa.

1.5

KnneTtnka n
TepMoanHaMumka
ononorn4yecknx

npoueccos

TepmoguHammka GMonornyeckux NpoLeccos,
OCHOBHbIe noHATUs. | u Il Hayana
TepMoanHaMukn. QHTponus. 3akoH Necca.

OpraHu3m Kak oTKpbiTas TepMoanHaMmnyeckas
cuctema. CTaumoHapHOe COCTosHME
Buonorudeckmnx cuctem. YpasHeHue MpuroxmHa
ONs OTKPbITON CUCTEMBI.

1.6

PagunaumonHas
onodusnka

MexaHn3mbl nornoweHus QHeprmn
MOHU3NPYHOLWNX I/I3J'Iy‘-IeHMI7I. ,D,O3I/IMeTpI/lF|.
Baanmopgencteme pPa3HbIX BUOOB MOHU3NPYHOLLEro
N3ry4eHnAa C atToMmamMum 1 MOJ1eKyiaMun BellecTea

2. [lpakmud4eckue 3aHIMUs

He npegycmoTpeHsl

3. JTabopamopHbie pabombi

3.1

MpeameT n
3agayu

TexHuka 6e3onacHocTn npu paboTe ¢
ANeKTpoobopyaOBaHNEM, C XUMPEAKTUBAMMN.

OnnaiH-kypc
«Brodmsuka» BIry"




5

Bnodunsnkn.

MNpaBuna okasaHus nepson nomoLu. TexHuka
paboTbl B NabopaTtopum, 3HaKOMCTBO CO
BCMomorartenbHbIM 060pygoBaHUEM.

3.2

MonekynapHas
orodusnka

CnektpogoToMeTpus. CrnekTparsbHble CBOWCTBa
GENKOB M HYKNENHOBbIX KUCIIOT.

MeToabl n3y4yeHusi KoHOPMaLVOHHOIO
cocTosiHusa 6uomonekyn. ViccnenosaHue
AeHaTypaumu Gernka ¢ NoMOLLbIO
CNeKTPodOTOMETPUYECKOrO aHanm3a

3.4

Buodunamka
MembpaH

OnpeneneHne akTUBHOCTN HEKOTOPbIX
MeMOpaHHbIX DEPMEHTOB.

3.5

KBaHTOBas
Onodumsnka.
OnTn4yeckne

MeTobl aHanuaa
ouocucrtem.
doTobumonorusa

KayecTBeHHbIe 1 KONUYECTBEHHbIE NOoKa3aTenu
nornoweHus ceeta. OnpegeneHme KOHUEHTpaumu
3aJaHHOro BeLLEeCTBa B paCTBOPE C MOMOLLbIO
CnekTpoOTOMETPUYECKOro MeToAa aHanusa.
PelwweHwne 3agay no teme

PedpaktomeTpus. 3HakoMCTBO € paboTon u
NpUHUKMNOM aencteusa pedpakromeTtpa RL-1.
OnpeaeneHune nokasatens NperioMeHns
HEKOTOPbIX BELLECTB N OMONMOrMYECKNX CUCTEM.
PacueT KOHUEeHTpaLnM HEKOTOPbIX BELLECTB MO
nokasaTento npenomnenuns. PelweHne 3agay no
TEME.

3.6

PagnaunoHHas
Buocmnanka

Mcnonb3oBaHne pagmomeTpuyeckoro metoga ang
onpegeneHns akTMBHOCTU PagUOHYKIUAOB.
Onpepnenenune B-pagnoakTMBHOCTM Npenapara ¢
3alaHHON CTENEHbIO TOYHOCTMW.

IamepeHne akTMBHOCTM paguoakTUBHOMO
npenapaTa B 3aBUCMMOCTU OT FrEOMETPUYECKNX
yCIoBWU cyeTa.

https://edu.vsu.ru/c
ourse/view.php?id=
7261

13.2. Paspgenbl AUCUUNAUHBLI U BUAbI 3aHATUN:

Ne | HaumeHoBaHue pa3sgena
Mpaktnye | NabopatopH | CamocToaTenbHas
n/n ONCLUNINHbI JNlekuumn Bcero
ckue ble paboTta
1 MpegmeT n 3agayn
Buropumauku. Mpobnembl 2 - 2 10 14
COBpPEMEHHOW B1Mor3nKM.
2 MonekynsapHas 4 _ 6 14 o4
orodusmka.
3 Brnodusmka membpaH.
CTpykTypa 1 yHKLUNM 8 - 4 14 26
Oronormyecknx memopaH.
4 KBaHTOBasi buodusunka. 8 i 12 14 34
doToburonorus
5 KuHeTnka un
TepmoanHamumka 6 i 14 20
BGuronormnyeckmx
npoLeccoB
6 PagvaunoHHas 4 i 8 14 26
Burocmnanka
Utoro 32 - 32 80 180
14. MeToan4yeckue ykazaHusa Ans ody4aroLmUXCcA No OCBOEHUIO AUCLUMNIIUHDbI
OcBoeHune cogepXxaHua gucuuniiMHbl  oCylwlecTBnAeTcA C  UCNOoJIb3OBaHUEM

ANCTaHUMOHHbIX OBpasoBaTenbHbix TexHonormn (JOT) — anekTpoHHoro y4ebHoro kKypca
«bunodmamkar», pacnonoxeHHoro no agpecy: https://edu.vsu.ru/course/view.php?id=7261
Ha nopTane «ANeKTPOHHbIN yHUBepcuTeT BIY».

MNepen Hayanom y4ebHbIX 3aHATUI 06y4atOLLNNCA OOIMKEH:



https://edu.vsu.ru/course/view.php?id=7261
https://edu.vsu.ru/course/view.php?id=7261
https://edu.vsu.ru/course/view.php?id=7261
https://edu.vsu.ru/course/view.php?id=7261
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1. lpoBepuTb HanuuMe pfoctyna K Kypcy. B cnydae BbisiBneHus npobnem
CBOEBPEMEHHO 06paTUTLCS K NpenoaasBaTernto Unu B CNy0y TEXHNYECKON NOAAEPXKKM.

2. N3yuntb nHTEpdEenc Kypca, 3HaTb cnocobbl B3aMOAENCTBUS C NpenogasaTenemM
B pamkax QYK: coobLueHne Ha chopyme, oTnpaBka JIMYHOro COOBLLEHNS, YaT.

3. O3HaKOMUTBCA C LEeNbl U 3agadvyamy OUCUMNANHBI, NepevyHeM opMupyemMbix
KOMNeTeHUMAn W pesynbTatoB OOy4eHusi, NporpaMmon AUCUUNIUHBLI, KaneHO4apHbIM
nnaHoM, TpaekTopuen OCBOEHUST OUCLMNANHBI, KOMMNIEKCOM BOMPOCOB U TpeboBaHui ons
NPOMEXYTOYHOW aTTecTaunn.

4. O3HaKOMUTbLCSA C NepeYHEM OCHOBHOW M AOMOSHUTESNIbHON NuTepaTypbl, a Takke
CMMUCKOM 3NEKTPOHHbLIX ObpasoBaTeribHbIX PEeCcypcoB, HEOOXOAMMbLIX AN OCBOEHUS
ANcuMnnnHbl. MNonyynTb AOCTYN K 9NEKTPOHHbIM BUBMMOTEYHBIM CUCTEMaM, Ha KOTopble
odopmneHa nognucka Pro0Y BO «BlMY».

Ha nabopaTopHbIX 3aHATUAX CTYAEHTbl B COCTaBe Manown rpynnel (2 — 3 yernoseka)
BbINONHAT y4ebHO-nccnegoBaTenbckyto paboTy. B xoge nabopaTopHbix paboT CTyAEeHTbI
npuobpeTatoT HaBblkM ObpalleHnss ¢ BMonormyeckumMm obbEKTaMmn Anga onpeneneHns nx
BMOPUINYECKNX XapaKTEPUCTUK, YMEHUE OrnpeaensaTb 3TU XapaKTepUCTUKM (onTudeckas
NNOTHOCTb, MoKasaTefb MNPEfioOMiEHNsl, BA3KOCTb, PaAMOAKTUBHOCTL W Op.) MU
aHanuanpoBaTtb NoJslyYeHHble pesynbTaThl. B KOHUe nabopaTopHOro 3aHATUA pes3ynbTaThl
n matepuarnsl y4ebHo-nccnegoBaTenbckor paboTbl OKMaAbIBaOTCA NpenogasaTento, npu
HeobxoaumMocTn obcyxaatoTcs B rpynne (otyeT o nabopaTopHoM 3aHATUKM). B cnyvasx
npornycka nabopaTtopHOro 3aHATUA MO KakMM-nnbo npuyMHam CTyaeHT obsasaH ero
CaMOCTOATENbHO BbINOMHUTE MO KOHTPONEM NpenofaBaTernis BO BpeMs MHAMBUAYaNbHbIX
KOHCYnbTauUun.

CamoctoaTenbHas paboTa CTyQeHTOB OCYLWEeCTBNSEeTCA C  MCMNONb30BaHUEM
peKoOMeHO0BaHHbIX Y4EOHUKOB M y4ebHbIX Nocobuin B Xxo4e NoaroTOBKM K MPaKTUYECKUM U
nabopatopHbiM 3aHATUSAM. CTyAeHTbl 3HAKOMATCA C TeOpeTUYeckuM Mmartepuaniom B
npouecce neKUMOHHONo Kypca, CaMOCTOATeNbHO npopabaTtbiBaloT W ycBavBaloT
TeopeTudeckne 3HaHWs C MCMOMb30BaHWEM peKkoMeHAyeMon yyebHon nutepaTypbl n
y4yebHO-MeToaMYeCcKnx Nocobumm, CornacHo ykasaHHOMy crnmcky (n.15).

Tekywas attectaumsa obecnevvmBaeT NPOBEPKY OCBOeHUs yvyebHOro matepuana,
npnobpeTeHnss 3HaHUN, YMEHUI 1 HaBbLIKOB B npoLecce ayaMTOPHON U CaMOCTOATENbHOM
paboTbl CTyaeHTOB, dhopmupoBaHus oblienpodeccmnoHansbHbix komneteHuun (OMK-2.1,
Orl1K-2.3). Tekywasa atrectaums no aucuunnunHe «bunodmauka» npoBoguTcsa B BUAE
NMMCbMEHHOrO 3aaHus (Tekywas atrectauusa no tTemam: «lpeameTt n 3agaydn 6GUouUsnKm
Mpobnembl coBpemeHHon OGunodusnkny, «MonekynapHas 6Guoduaunka» n «bnodmaunka
meMmbpaH. CTpykTypa u QyHKuuMn 6uonormdecknx membpaH» u BKMAYaeT B cebs
perynspHble OT4eTbl CTyAeHTOB Mo nabopaTopHbiM paboTtam). [MnaHupoBaHue u
opraHusaumsa nNpoBEpPKM B XOAe TeKylWmx aTtrectaumi 3HaHuW, YMEHUM W HaBbIKOB
OCYLLIECTBMNSAETCH B COOTBETCTBUM C coepkaHunem paboden nporpammbl U KaneHgapHo-
TeMaTuyeckuM nMfAaHOM C npuMeHeHMeM OHAaA OUEHOYHbIX CpeacTB. Tekywas
aTTecTaums ssnseTca obsi3aTenbHON, ee pe3ynbTaThl OLEeHMBalOTCH B BannbHoOn cucteme
M no peweHno Kadenpbl MOryT ObiTb Yy4TEHbl NPU MNPOMEXYTOYHOW aTTecTauum
obyvarowmxca. PopmMor MNPOMEXKYTOYHOW aTTecTaumMm 3HaHUW, YMEHWA U HaBbIKOB
oby4aroLmnxca ABNAeTCs 9K3aMeH.

15. Mepe4yeHb OCHOBHOW M AONONHUTENBLHOW NUTEepPaTypbl, PECYPCOB UHTEPHET,

HGOGXOAVIMI:IX And oCBOeHUAa ANCUUNIINHLbI
a) OCHOBHas nuteparypa:
Ne n/n McToYHMK

1 Pemu3zos A.H. MeduyuHckas u 6uonozudeckas pusuka : yyeb. 0ns aysos / A.H. Pemu3sos. —
" | FTOOTAP-Medua, 2016. — 656 c. — O5C «KoHcynbmaHm cmydeHmay» - URL:
http://www.studentlibrary.ru/book/ISBN9785970435779.html



http://www.studentlibrary.ru/book/ISBN9785970435779.html

0) gononHUTenbHasa nuTeparypa:

Ne n/n MCTOYHMK

Apmioxoe B.[". buonoauyeckue membpaHbl: CMpPyKmMypHasi opaaHu3ayusi, hyHKuuU,
mModugbuKkayusi husuKo-XuMU4ecKUMU azeHmamu. Y4eb. nocobue /B.I". Apmioxos, M.A.
HakeacuHa. - BopoHex: N130-e0 BopoHex. 2oc. yH-ma, 2000. - 296 c.
<URL:http://www.lib.vsu.ru/elib/books/b27489.djvu>

Buogpusuka : yueb. 01 8y308 / nod ped. B.I. Apmrwoxoea. — M. : Akademuyeckuli lpoekm :
EkamepuHbype : [Jeniosasi kHuea, 2009. — 294 c.

Apmioxoe B.I". Onmuyeckue memo0Obi aHanu3a UHMakmHbIx U ModuguyUpOB8aHHbIX

3. | 6uonoeauveckux cucmem./ B.I. Apmroxos, O.B. [TymuHueea. - BopoHex : 1130-60 BOpOHEX. yH-
ma, 1996. - 240 c.

Bnadumupos KO.A. @uU3uKo-xuMu4eckKue 0CHo8bl ghomobuosioaudeckux npoueccos./ HO.A.

4. Bnadumupos, A.A. lNomaneHko. - M.: [poga, 2006. - 285 c.

5 Kypc gpusuku : yuebHuUk 05t cmyQd. 8y308, 0by4. 10 ecmecmeeHHOHayu. HarpasneHusm / A. H.
" | Pemu3sos, A. A. NomaneHko .— 3-e u30., cmep. — M. : [Jpogha, 2006 .— 720 c.

6 lMpakmukym no 6uoghusuke / [B.I. Apbmioxos u 0p.] ; BopoHex. 2oc. yH-m ; [mod obuwy. ped. B.T.

Apmioxosa] .— BopoHex : Misdamenbckul dom BI'Y, 2016 .— 313 c.
B)MHGOPMaLIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (oduumnanbHble pecypchbl MHTEPHET)®:
Ne n/n Pecype

8 www.lib.vsu.ru — 3Hb6 BI'Y, 36C MEJ®APM, O6C YHusepcumemckas bubnuomeka

9 Elibrary.ru — HayyHas anekmpoHHasi 6ubnuomeka

10 https://edu.vsu.ru/course/view.php?id=7261- YK «buogusuka» Ha nnamgopme
"OneKTPOHHbIN yHnBepcutet BIry"
11 | 36C "KoHcynbmaHm cmydeHma" : https://www.studentlibrary.ru

16. NMepeyveHb y4e6HO-MeTOAMYECKOrO o6ecneyeHuUs Ansi CaMoCTOATeNIbHOW paboThl

Ne n/n McTouHUK
Apmioxoe B.I". MonekynspHas buogusuka: MexaHU3MbI IPOMeKaHusi u peaynsayuu
1. 8HYMpUKNemoYHbIX ripoyeccos : y4yeb. nocobue / B.I. Apmioxos, O.B. bawapuHa ; BopoHex.

2oc. yH-m .— BopoHex : 130-e0 BopoHex. eoc. yH-ma, 2012 .— 219 c.
Apmioxoe B.I". CmpykmypHo-yHKUUOHaIbHoe cocmosiHue buomMemMbpaH U MeXKnemoyHble

2. e83aumodelicmeus : y4eb. nocobue / B.I. Apmioxos, M.A. HakeacuHa. — Boporex : UL BI'Y,
2008. — 156 c.
3 lMpakmukym o buogpusuke / [B.I. Apmioxos u 0p.] ; BopoHex. 2oc. yH-m ; [od obuw. ped. B.T.

Apmiroxoea] .— BopoHex : Msdamenbckuli dom BI'Y, 2016 .— 313 c.

17. UHcpopmaLMOHHbIE TEXHOSOMMU, UCNONb3yeMble ANA peanu3auum y4ebHoum
OUCLUMNNUHBbI, BKIKOYaA NporpamMmHoe obecneyeHne u MHOpPMaLMOHHO-
cnpaBoOYHble CUCTEMbI (MpU HeOBXo0ANMOCTH)

YyebHaga ancuumnnvHa peanu3yeTcsl C UCNOMb30BaHNEM NIEKTPOHHOIO 0ByYeHnsa un
ANCTAHUMOHHbIX ~ obpasoBaTesflbHbIX ~ TEXHOSOrMMNA. OHnanH-kypc  «Bunodmsmkar
https://edu.vsu.ru/course/view.php?id=7261- B KOTOpOM pasmelleHa y4yebHas n Hay4yHas
nutepatypa no Kypcy, maTepuwanbl Afs NOArOTOBKM K TEKYLMM W NPOMEXYTOYHOWN
aTTecrayuu.

Microsoft Office Professional 2003 Win32 Russian, 6eccpoyHas nuueH3us
Academic Open, gor. 0005003907-24374 ot 23.10.2006.

OdpuncHasa cuctema LibreOffice 4.4.4 (CBobogHO pacnpocTpaHdemMoe nporpamMmmMHoe
obecneyeHune)

Microsoft Windows Professional 8.1 Russian Upgrade Academic Open License No
Level. beccpoyHas nuueHaus Academic OLP, gor. 3010-07/73-14 ot 29.05.2014.

Microsoft Office 2013 Russian Academic Open License No Level. Beccpo4yHas
nnuensua Academic OLP, gor. 3010-07/73-14 o1 29.05.2014

1. UTeHne nekunn ¢ ncnosfib3oBaHMEM crnana-npeseHTauun.
2. NnHdopmaLMOHHO-KOMMYHUKaALNOHHbIE TeXHONOrMn (koHCYynbTaumn
npenogaesatens 4epe3 Tematudeckme opymbl M BebuMHapbl C  MCMONb30BaHUEM


http://www.lib.vsu.ru/elib/books/b27489.djvu
http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=7261-
https://edu.vsu.ru/course/view.php?id=7261-
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9NEKTPOHHOW  MHOpMaUNOHHO-06pasoBaTenbHon cpeabl PrBOY BO  "BIY"
O6pasoBaTernbHbIN NopTan « ANEKTPOHHbIN yHMBepcnteT BIY» (www.moodle.vsu.ru).

3. IHpopmaunoHHble TexHonorum (goctyn B IHTEpHeT)
4. OBC «KoHcynbTaHT cTygeHTa» http://www.studmedlib.ru/

5.3HB BI'Y www.lib.vsu.ru

6. KOHCynbTaHT Nnoc — MHPOPMaLMOHHO-CNpaBoYHas cuctema
7.96C «YHuBepcutetckasa 6ubnuoteka online» https://biblioclub.ru/

18. MaTepnanbHO-TeXHUYECKOe obecneyeHme AUCLUNIINHDI:

HavmeHoBaHWe nomeLLeHun Ana NpoBeaeHUs BCeX BUAOB y4ebHom
OeaTenbHOCTU, NPeayCMOTPEHHON y4ebHbIM NaHoM, B TOM 4ucCne
NMOMeLLEHMS AN CaMOCTOSATENbHOM paboThl, C yka3aHWeM NepeyHs
OCHOBHOro 060pyaoBaHus, y4ebHO-HarnsagHbIX nocobuii n
Ncnonb3yemoro nporpammHoro obecnedeHms

Agpec (MecTononoxeHue)
nomMeLLeHnin Anst NpoBeaeHns
BCEX BMOOB y4ebHON
OesTenbHoCTH,
NnpegycMOTPEHHON y4eOHbIM
nnaHom (B criyyae
peanu3aunu
obpasoBaTenbHom
nporpaMmbl B CETEBOW
dopme OONONHUTENBHO
yKa3blBaeTCs HanMeHoBaHue
opraHusaumm, ¢ KOTOpou
3aKmoYeH 4OroBop)

YyebHas ayantopusa ana nposeaeHuA 3aHATUI NEKLUMOHHOMo TUna

CneunanunanpoBaHHas mebernb, npoektop Acer X115H DLP, akpaH
Onsi npoekTopa, HoyToyk Lenovo G580 ¢ BO3MOXHOCTbIO
nogkrtoyeHus K cetn «MHTepHeT», WinPro 8, OfficeSTD, Kaspersky
Endpoint Security, Google Chrome

r. BopoHex, nnowagp
YHuBepcutetckas, 4.1, nom.
I, ayg. 190

YyebHas ayontTopua anda nposeneHud 3aHATUI NEKLUMOHHOMo TUna

CreuuanunsmpoBaHHas mebenb, akpaH HacTeHHbIn Digis Optimal-C
DSOC-1103, npoektop Acer X115H DLP, HoyT6yk Lenovo G500 c
BO3MOXXHOCTbIO NogkntoveHmns k cetn «MHTepHeT», WinPro 8,
OfficeSTD, Kaspersky Endpoint Security, Google Chrome

r. BopoHex, nnowagp
YHuBepcuteTtckas, g.1, nom.
I, aya. 365

YuebHasa ayoutopus anst NpoBeaeHUs 3aHATUI CEMMHAPCKOro TMna
(nabopaTopHble 3aHATWSA), NS NPOBeAEHMUS IPYMNOBbLIX U
MHOMBUAYATbHBIX KOHCYNbTaUMNA, TEKYLLEro KOHTPOns u
NMPOMEXYTOUHOW aTTecTauum

CneuvanunampoBaHHasa mebenb, nabopaTopHas nocyaa, pH-meTp
noptaTtueHbin HI83141, mukpockonsl Mukmeq, CnektpodotomeTp M3-
54-00 Y&, nporpaMMHO-METOANYECKNIA KOMMNIIEKC
oroxmmuniom.aHanusa, ueHtpudgyra Eppendorf, wenkep-nHkybatop
ansa nnadweta Elmi SHAKER ST 3

r. BopoHex,
YHuBepcutetckas nn., .1,
nowm. |, aya. 61

YuebHas ayoutopus ansi NpoBeaeHUsl 3aHATUI CEMMHAPCKOro Tuna
(nabopaTtopHble 3aHATUSA), ANS NPOBEAEHUS TPYMNMOBbIX 1
NHOVBMAYaNbHbIX KOHCYNbTAaLWIA, TEKYLLErO KOHTPOMNS U
NPOMEXYTOYHOM aTTecTaumm

KomnbtoTepbl Celeron, Pentium, npoektop Sanyo, WinPro 8,
OfficeSTD, Kaspersky Endpoint Security, Google Chrome

r. BopoHex, nnowags
YHuBepcuteTckas, 4.1, nom.
|, ayn. 67



http://www.moodle.vsu.ru/
http://www.studmedlib.ru/
https://biblioclub.ru/

19. ®PoHA OLEHOYHbIX CPEeaAcCTB:

19.1. MNepeyeHb KOMNETEHLMN C YKa3aHUeM 3TanoB GOpMUPOBaAHUA U

naHupyemMbIX pe3yribTaToB 06yquI/I$I

Koo u copepxaHue

MnaHnpyeMble pe3ynbTaThbl

OTanbl popMupoBaHmus

KoMneTeHuumn (Mnu ee 00yyeHuns (nokasaTtenu KomneTeHumun (pasgensbl o0C*
yacTm) OOCTWKEHNS 3a4aHHOIO YPOBHS | (TEMbl) AUCUMMIMHBI UIN (cpeacTtBa
OCBOEHUS KOMMNETEHLNN MOAYNs U UX HAMMEHOBAHME) | OLIEHUBAHWNS)
nocpeacTBoM hopmMupoBaHus
3HaHWN, YMEHWI, HABbLIKOB)
OlK-2.1. 3HaTb: BUonornyeckyto n Tembl 1-4 :
JdemoHcTpupyet Brodunsnyeckyto 1.MpegmeT 1 3agayun
NMOHVMaHWe NPUHLNMNOB TEPMUHOOIMIO, NMPUHLUIMbI B6uodunankn. Npobnemsl
PYHKLMOHNPOBaHUSA PYHKLMOHNPOBAHMNSA coBpeMeHHoW brnodumaunkun. 2. | Komnnekr
cucTemsl Buomonekyn n cybKneToYHbIX MonekynsapHas 6uoduauka. KM k
XnsHeobecneveHns u cucrtem 3. Briodmsmka cnoxHbIX TekyLen
romeocTaTU4ecKon cuctem. 4. buodpusmka aTTecTauum
PerynsiLmmn Xn3HeHHbIX membpaH. CTpykTypa 1
YHKUNIA Yy pacTeHNi, dYHKUMN BUONOrNYecKknx
XMBOTHbIX 1 YENOBEKa, mMembpaH.
cnocobbl BOCNpUATHS, YMEeTb: UCMONb30BaThb Temsl:
XpaHeHus u nepegayu dyHOaMeHTanbHbIe 2. MonekynsapHas
WHpopmauum, B6uodusnyeckune 6uoduanka. 4. buodmanka
OopueHTUpyeTCs B npeacrtasneHuns B cdepe membpaH. CTpykTypa 1
COBPEMEHHBbIX npoeccuoHansHoOn dYyHKLUMM Bronormyeckmnx OrveTl
MEeTOANYECKMX AeATenbHOCTU ANs peLleHns membpaH. 5. KsaHTOBas CTYACHTOB
noaxodax, KOHUENUUAX U | HOBbIX 3afa4y; BOCMPUHUMATb B6uocmanka. OnTmyeckune no
npobnemax WHHOBALMM B LIENSAX MeToAbl aHanm3a BbINONHEHINO
r3nonornm, UMToNorn1, | CoBepLLIEHCTBOBaHUS CBOEN ovnocuctem. dotobmonorus. nabopatopH
oroxummnn, 6odun3nKK, npodeccuoHarnbHoOm 6. PagnaumoHHas bix pabot
UMMYHOJIOMMM AeATenbHOCTH 6uocmanka.
BnageTb (MMeTb HaBblK(1)): Tewmbl 1.MpegmeT 1 3agayun
OCHOBHbIMW MeToA4amu B6uodunanku. Npobnemsl
Hay4yHOro No3HaHwus, COBPEMEHHOW OMon3unKKL. 2.
COBPEMEHHbBIMU MonekynspHasa 6uoduauka.
MEeTOAMYECKMMM NOAXOAaMMU, 3. Brodmamnka cnoxHbix OTYeThI
ncnonb3yembiMu nNpu cuctem. 4. buoduamka
Buodunanyeckmx membpaH. CTpykTypa 1 CTYAGHTOB
no
nccrnenoBaHUsIX XKUBbIX dYHKLMM Bronormvecknx
06beKTOB membpaH. 5. KBaHTOBas BINOMNHEHIO
6uodmanka. OnTmuyeckune n1abopaTop
bIX paboT
MeToAbl aHanm3a
6uocuctem. PoToburonorus.
6. PagnaumnoHHas
Brodmsuka.
Or1K-2.3. NMpumeHsieT 3HaTb: Guodusnyeckue 2. MonekynsapHas Komnnekr
3HaHMe NpMHUMNOB NOHATUA, TeopeTUYeCKne 6uodusuka.. 4. brodburauka KM k
KNeTOYHOW opraHM3aumm | OCHOBbI OMOM3UNKK, 0bLLMe membpaH. CTpykTypa 1 TeKyLLen
Buronornyeckmx MOJEKYNAPHbLIE MEXAHU3MbI YHKLMM BUoNorm4eckmnx aTTectauum
00bekToB, B3aMMOJEeNCTBUI, Nexaliue B membpaH. 5. KsaHToBas

Brnodumsnyecknx un
OVMOXMMNYECKNX OCHOB,
MeMOpaHHbIX NPOLLECCOB
N MONEKyNsAPHbIX
MEeXaHW3MOB
XKU3HeOeaTensHoOCTH,

OcHoBe Buonormyeckux (B T.4.
U3NONOrMYeckmx) NpoLieccoB
N IBNEHWI, NMPUHLMMbI
Brodmsnyecknx MeTooB
nuccneaoBaHus

onodmsunka. OnTnyeckne
MeToabl aHanm3a
6uocuctem. doTtobumonorus.
6. PagnaumoHHas
Brodmsuka.
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UMMYHOIIOTUK, a TaKke YMEeTb: yCTaHaBnMBaTb 2. MonekynsipHas oT4eThl
3KCNepuMeHTanbHbIX NPUYNHHO-CNEACTBEHHbIE 6uodusnka. 4. buodmanka CTyOEeHTOB
METOAOB ANA peLueHus CBSA3M B YHKLMOHNPOBAHWU membpaH. CTpykTypa 1 no
npodeccuoHarnbHbIX 61o0b6BLEKTOB, UCMOMNb30BaTb PYHKLMM Bronorm4eckmnx BbINOMHEHNIO
3agav Nony4YyeHHble 3HaHWUs ANs membpaH. 5. KBaHTOBas nabopaTtopH
peLleHns npodeccnoHanbHbIXx | bruodurauka. OnTuyeckme bIX paboT
3agav MeToAbl aHanmaa
Buocuctem. doTobuonorus.
6. PagnauunoHHas
ornodmamka.
BnageTb (MMeTb HaBblK(K)): 2. MonekynsipHas Ot4eTbl
mMeToaamu paboTbl € 6uodmsuka. 4. buocuamka CTyOEeHTOB
Buonoruyeckumn obbektamm B | membpaH. CTpykTypa 1 no
nabopaTopHbIX YCNOBMSIX, PYHKLMM Bronormyeckmnx BbINOMHEHNIO
HaBbIKK paboThl C mMemMOpaH. 5. KeaHToBas nabopatopH
COBpPEMEHHOW annapaTypov B 6uocuranka. OnTmyeckune bIX paboT
B6uodunanyeckorn nabopatopmm | MeToabl aHanM3a
6uocuctem. PoToburornorusi.
6. PagmnaumoHHas
Brodmsuka.
Komnnekr
MpomexyTo4yHasa aTrectauus KM k
NPOMEXYTOM
HoWm
aTTecTtauuu

20 TunoBble OLEHOYHbIE CpeaAcTBa U MeToAMYecKne MaTtepuansl, onpegensioLime

npoueaypbl OLeHUBaHUA

20.2 OnucaHue KpUTepueB U LWKasbl OLLeHMBaHMUA KOMNETeHUUN (pe3ynbTaToB

oby4yeHus1) Npu NPOMEeXYyTOYHOM aTTecTauumn

OueHka pe3yrnbTaTtoB O6y‘-|eHVIFI Ha npomemyTquoﬁ arrecrauunm nponcxoguT no

crneayruwmm nokasartesndam:

1. 3HaHune y‘-I66HOFO MaTtepunana n BrnageHmne NMOHATUMAHbBIM annapaTtomMm ancumnniinHbl

«Bbrnodmamkar.

2. CnocoBbHOCTb UNNICTPMpOBaTh OTBET NpUMepamn, pakTamun, AaHHbIMU Hay4YHbIX
nccneaoBaHuii, NPUMEHSITb TEOPETUYECKME 3HAHNS NS PeLLUeHNst NPaKTUYeCKNX

3agau.

3. YMeHue cBA3bIBaTb TeopeTn4eckme 3HaHnA C npakTn4eCKMMmn HaBblKaMn.
4. YMeHune yCTaHaBIIMBaTb MeXAUCUUNITMHAPHbIE CBA3N.

20.3. TunoBble KOHTPONbHbIe 3aaHUA UM UHbIe MaTepuansbl, Heo6xoauMbie Ans
OLIeHKMU 3HaHWUI1, YMEeHUWN, HAaBbLIKOB U (UNn) onbiTa AesATeNbLHOCTU, XapaKTepusylowme
aTanbl (pOpMMPOBaAHMA KOMMNETEHLMIA B NpoLecce OCBOeHUsi o6pa3oBaTesibHOMN

nporpaMmmbi

20.3.1. NMepeyveHb BonpocoB Ansa hopMUPOBaHUA KOHTPOJIbHO-U3MepPUTENbHbLIX
MaTepuanoB TeKyLleln aTTecTayum

1. Hante onpeneneHve GMOMU3NKM KaK Hayku. YTo aBnsaetca uenbto 6nodunsmku
Kak HayKun?
2. [ante onpefneneHnst OCHOBHbIM pa3genam 6unounsmku.

3. OxapakTepusynte NenTuaHy CBA3b.
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4. OxapaktepuadynTte Tunbl BTOPUYHOW CTPYKTYpbl Genka. Kakumn cBasamu oHa
nogaepxmeaetca?

5. OxapakTepusynte BOOOPOAHYIO CBSA3b.

6. OnuwmnTe MexaHn3m BO3HUKHOBEHUS rMapOodoBHbIX B3anMoaeNCTBUN.

7. Uto npepcraBnser cobon pomeH 6GenkoBow Monekynbl? Yem AomeHHas
CTPYKTYpa OTNnYaeTcs OT YeTBEPTUYHOMN CTPYKTYpbI?

8. KakoB MOMEKynsapHbIl MeXaHu3M BO3HUKHOBEHUSI CEepnoBUOHO-KIIETOYHOM
aHemMumn?

9. UTto cobon npencraBnsieT coBpeMeHHas Mogenb MembpaHbl?

10. Hapucyinte n nosicHMTe cxemy CTpoeHusi MemOpaHsbl.

11. Kakvne dyHKUMM BbINOMHAT MeMbpaHHble 6enkn?

12. Knaccudmkaumsa membpaHHbIX 6enKoB MO X NOMOXEHUI0 B MemMbpaHe.

13. B kakom ¢a3oBOM COCTOSIHMM HaxoaaTcsa nunnabl GuomembpaH?

14. Kakune ocHoBHbIE Knacchl NMNn4oB MembpaH Bbl 3HaeTe?

15. Kakune Tunbl nepemMeLLeHnsa Monekysi BO3MOXHbI B GBuomembpaHe?

16. Mpn noHmxeHUn TemnepaTypbl B nunugax MemoOpaHbl npoucxoguT ¢asoBbin
nepexop | poga. Kak npn 3ToM N3MeHUTCA TomnwmHa MemopaHbl? OTBET NOSICHUTE.

17. UTto cobon npeactaenseT natepanbHas anddysmna monekyn B membpaHe?

18. OxapakTepusynte peakunm NepoKCUOHOro OKUCEHUS NMNMOoB.

19. Kak nameHsietcs BA3KOCTb MeMbpaH npu BocnanuTenbHbiX npoueccax? OTeeT
NOsACHUTE.

20. MocnepoBaTenbHOCTL Nepefayn curHana B KneTky oT MembpaHHOro peenTtopa.

21. YTto cobon npeacTaBnaoT NMNOCoOMbI?

22. [nsa yero ncnonb3yT IMNOCOMBbI MPU U3rOTOBIEHUN HEKOTOPbLIX SleKapCcTB?

23. Kakune Bngbl MeMOpaHHOro TpaHcrnopTa Bbl 3HaeTe?

24. YTto Takoe aHTMnopT?

25. YTto Takoe cumnopT?

26. Kakune Bugbl obnerdeHHon anddysmnm Bol 3HaeTe? lNpueeguTte npumepsl.

27. OTtnunyna obneryeHHon anddysnm ot NPOCTON.

28. UTto cobor npeacTaBnstoT MOHHbIE KaHanbl?

29. YUto cobon npeacrtaBnsitoT MOHHbIE HACOChI?

30. Kakne Tunbl MOHHbIX HACOCOB Bbl 3HaeTe?

31. Uto Takoe meTtabonuyecknin noteHunan?

32. YpaBHeHne Teopenna ans nacCMBHOro MeMOGpaHHOro TpaHcnopTa.

33. 3akoH duka (Ans NacCUBHOMO TpaHCNoOpTa He3apSXKEHHbIX YacTuL,)

34. MoyemMy npu TpaHCNOPTE [MIOKO3bl B KMETKM 3NUTENUSA KULLEYHUKA NpOTUB
rpaguMeHTa KOHLUEHTpaLmMm 3Heprus He 3atpaymBaeTtca?

35. MexaHusm dopmupoBaHus noTeHuMana nokosi. Kakve WOHbI ABNAKTCA
onpeaensrwuMmn Nnpu opmMmpoBaHnn NnoTeHunana nokos?

36. MexaHusm dopmupoBaHua noTeHuMana nenctBud. Kakvme WOHbI SBRSOTCA
onpeaensarwumMn Npu opMmpoBaHnn NoTeHUnana 4encTems?

37. CooTHOLEeHNe NpoHMUaeMocTn membpaHbl 411 NOHOB B COCTOSHUM NMOKOS U B
COCTOSIHUM BO3BYXAEHWS.

38. Tok noHoB Hatpusa B | (pase noTeHumana OeNCTBUS SABNSETCA aKTUBHbIM UK
naccuBHbIM? Kak OH ocyulecTBnsieTcst yepes membpany?

39. YTto Takoe meMbpaHHbI NoTeHuman?

40. YpaBHeHue Tomaca.

41. YpaBHeHue NonbamMaHa — XomkknHa — Kaua. .

42. CsowcTBa noTeHumana gencTeums

43. TepmoguHamuka Bronormyeckmnx NnpoLeCCoB. Knaccudukaums

TepMoanHaMMN4YECKNX CUCTEM.
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44. | Havyano TepmoguHamukn. [lpunoxeHve | Havyana TepMOAMHAMUKU K
B1onornyecknm cnucTtemam.

45. OHTanbnusa. 3akoH [ecca.

46. I Hayano TepmoguHamukn. T[lpunoxenne |l Hayana TepMmoguMHaMUKM K
BG1onornyecknm cnuctemam.

47. OpraHuam kak OTKpblTad TepMoAuHamMuyeckas cuctema. YpasHeHue [puroxuHa
OS5 OTKPbLITON CUCTEMBI.

48. CraumoHapHoOe COCTosHME N TepMOANHaMNYECKOEe paBHOBECHE.

49. MornekynapHOCTb, NOPSAOK Y CKOPOCTb XMMUYECKUX peakuunn.

50. ABTOKaTanUTM4yecKne 1 LenHble peakumu.

51. MexaHusm genctena pepMeHTOB.

52. Tunbl BUOXNMUYECKMX peakUU.

53. KOHCTaHTbl CKOPOCTMU.

54. KuHeTtnka Muxaanuca — MeHTeH 1 NpuYmHbI OTKITOHEHUS OT Hee.

55. Annoctepuyeckme epmMeHThI.

56. MoHATME 0 KoonepaTUBHOCTY.

57. 3HayeHne NONOXUTENBHOW KOONepaTUBHOCTMU.

58. 3HayeHne oTpuLaTenbHOM KOONEPaTUBHOCTH.

20.3.2. NepeyeHb NpakTU4ECKUX 3afaHNN

1. TlocTpouTb CRNEKTp MOrMOWEeHNa pacTBopa CbIBOPOTOYHOIO anbbymuHa,
oxapaKkTepusoBaTb CrneKTpasibHble CBOMCTBA AaHHOro benka.

2. Oxapaktepu3oBaTb CreKTparbHble CBOMCTBA OOHOKOMMOHEHTHOro 6erka;
NUCrnonb3ya nuTepaTypHble [OaHHble, OOBLACHWUTb, KaKMMU 3JNEKTPOHHLIMW Mepexogamu
06ycnoBneHbl MakCUMyMbI NOrnAoLWeHns anbbymmHa.

3. MocTponTb CNeKTp MOrfoLeHns pacTBopa okcureMornobrHa, oxapakrepmnsoBaTb
ero cnekTpanbHble CBONCTBA.

4. Oxapaktepu3oBaTb CrekTpasibHble CBOWCTBA OKCUremorrnobuHa; ucnonb3ys
nutepaTypHble OaHHble, OOBbSACHUTbL, KaKUMU 3NIEKTPOHHLIMWU nepexogamMu 0ByCroBreHbl
AaHHbIE MaKCUMYMb.

5. UccnepoBatb cnekTpanbHble CBOMCTBA TEPMOMOAUGULMPOBAHHBIX PacTBOPOB
CbIBOPOTOYHOrO anbbymuHa.

6. CpenaTb BbIBOAbI O BAUAHUM TemnepaTtypbl (TepmogeHaTypauum) Ha
CTPYKTYpPHblE CBONCTBA GErkoB.

7. OnpegennTb KOHUEHTpauuio 3afdaHHOro BelecTBa B pacTBOpe C MOMOLLbIO
rpagyvpoBOYHON MPSIMOK

8. CoenaTb BbIBOAbl O ChneKTpasibHbIX CBOWMCTBAaX HEKOTOPbIX JIEKAPCTBEHHbLIX
npenapaTtoB; O BO3MOXHOCTU NpUMeEHeHUa 3akoHa byrepa — Jlambepta — Bepa ans
onpeaeneHnst KOHUEeHTpaunn JaHHbIX BELLLECTB B pacTBOpe.

9. OnpenenuTb BEMNWYMHbI OTHOCUTENBHOW, YAENbHOW U NPUBEAEHHOW BA3KOCTU
pacTBOPOB HEKOTOPbLIX HEOPraHNYECKNUX CONEN.

20.3.3. lLlabnoH oT4yeTa 0 BbINONHEHUMX fTabopaTOpHOU paboThbI

OT4eT 0 BbINONHEHMM nabopaTtopHon paboTel No  <HasBaHme TeMbI>, BbINOSTHEHHON B
pamkax gucumnnuHel 51.0.33 Brodmsmka obyyatowmmes Kypca <®.1.0.>,
HanpaBneHue nogrotoBkn — 06.03.01 Buonorusa

LUenb paboTbi:
ATtanbl paboThbl:
O6opynoBaHue n matepuanbl:
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Xop paboTbl: (kpaTkoe onucaHue xoga paboTbl C yKazaHMEM MEepPBUYHbIX
OaHHbIX, PacYeTHbIX OPMYys, pe3ynbTaToB MNPOMEXYTOYHbIX U KOHEYHbIX
pacyeToB; WIMOCTPaTMBHLIM MaTtepuan (rpadpukn, doTtorpacdmm mn np.),
obobLwatomne Tabnuupl)

BbiBoAbl:

Tpeb6oBaHuA K BbINOSTHEHMIO 3a4aHUN (MU WKaNbl U KPUTEPUU OLLEHUBaHUSA)

Kputepusimmn oueHMBaHUs BbINOSTHEHMS NabopaTopHOM paboTbl ABNAOTCS:

— noarotoBka K 3aHATUO (odopmneHve 3aHATMsS B paboyen TeTpaagn B
COOTBETCTBUN C METOANYECKNMU PEKOMEHLAUNAMMN);

— OTBETbl Ha YCTHble BOMPOCHI MO TEME 3aHATUA U COAepXaHuio nabopaTopHom
paboThbl;

— aKTUBHOCTb U CAMOCTOSITESIbHOCTb NPW BbINOSIHEHWUN 3a4aHUM;

—  othopmneHune pesynbTaTtoB B  COOTBETCTBUU C  MeToAuYEecKUMU
pekoMeHaaumsmu;

— YMEeHue aHanuMaunpoBaTtb, 0OCygaTb  MNOMyYeHHble  pe3ynbTaTtbl U
CaMOCTOATENBHO (hOPMYNUPOBaThL BbIBOAbI.

Pabota cuntaetcsa BbIMNOSIHEHHONW W 3a4YTEHHOW, €CNv CTYAEHT B KOHLE 3aHATUSA
npeacTaBuil OTYET B COOTBETCTBMN C AaHHBIMU METOANYECKUMM PpEKOMEHOALMNSIMNA.

20.3.4. 3apgaHua gna guarHocTuyeckux pabor
TecThl

1. K anekTpomMarHuTHOMy MOHU3NPYHOLLEMY U3ITyYEHWNIO OTHOCUTCS

a) NPOTOHHOE N3Ny4eHne

0) HEWTPOHHOE U3nyYyeHune

B) KOPOTKOBOJSTHOBbIN Y®-cBET
r BUAMMbIV CBET

2. dnyopecueHUnsa — ato

a) MCNyCKkaHWe KBaHTa CBeTa Npu nepexode 9fekTpoHa C BO30YXXAEHHOro CUHINETHOro
3NEKTPOHHOr0 YPOBHSA HA OCHOBHOM

0) MCnyckaHne KBaHTa CBeTa MpuW Mepexode 3nekTpoHa C BO30YXOAEHHOro TPUMIETHOro
3NEKTPOHHOr0 YPOBHA HA OCHOBHOM

B) NOrnoLieHne KBaHTa cBeTa Npu nepexoae 3feKTpoHa C OCHOBHOrO 3MEKTPOHHOrO YPOBHS
Ha CUHIMETHbIN BO30Y)XAEHHbIN

r) BMA MUrpaLMm SHEPrun

3. BblbepuTe BepHOe yTBEPXKAEHME

a) BenuumHa cBeTtonponyckaHusi NPonopLMoHanbHa KOHLEHTpauum pacTeopa

0) PactBop ¢ koHueHTpaumen 1 Monb/n B KiOBETE TOMWMHOM 1 CM MMeeT BENUYUHY
CBETOMOIMNOLWEHNS, PABHYIO MONAPHOMY KO3 OMUMEHTY NOrNoLEeHNs

B) MOMNSAPHbIA  KOSPMUUMEHT MOrMOWEHNA He 3aBUCUT OT YCNOBUA U3MEPEHUs WU

XapakTepuayeT CnocoOHOCTb MOSEKyN AaHHOro BellecTBa Normnowarbs CBET TON U UHOW ANVHbI
BOJIHbI

r) MOMSPHbIA KO3IMUUNEHT MOrnoLEeHUs 3aBUCUT OT YCNOBUA U3MEPEHNA — KOHLUEHTpauumm
BeLecTBa, ANIMHbI ONTUYECKOro NyTK 1 Ap

4. MNpwn anbdha- pacnage:

a) 3apsg sapa M MaccoBOe YMCIO YMeHbLUaeTest
0) 3apsag sapa YMeHbLUAeTCsl, a MacCoBO€ YMCIO HEe MeHsieTcs
B) 3apsg sapa NoBbILAETCS, @ MAaCCOBOE YNCIO HE MEHSIETCS

—

) 3apaa a4pa M MaccoBOe YMCTIO HE MeHsieTes.
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5. CornacHo 3akoHy byrepa — JlambepTta — bepa

a) OnTuyeckas NNOTHOCTb NPSIMO NPONOPLMOHAaribHa KOHLEHTpauum pacteopa
06) OnTuyeckas NNOTHOCTb 06paTHO NPONOPLIMOHANbHA KOHLEHTPaLMKN pacTBopa
B) CeeTonponyckaHne npsiMo NponopLmoHanbHO KOHLEHTpaLmMKn pacTBopa

r) CaeTonormnoLleHne npsiMo NponopLUmnoHanbHO KOHLEHTpaLMK pacTeopa

6. BbibepuTe BepHble yTBEPXKAEHUSA

a) n3ny4yeHme ramMma-KBaHTOB CBSI3aHO C 9NEKTPOHHbIMW NepexodaMn BO  BHYTPEHHMUX
3NEKTPOHHbIX CosX aToma

0) N3nyyeHme KBaHTOB B PEHTreHOBCKOM [Auana3oHe OOYyCNoBNeHO BHYTPUALEPHbIMA
npoweccamu

B) ncnyckaHve KBaHToB Y® n BUAUMOro U3nyvyeHus unm B3aMMOAenCTBue BelecTBa C HUMU
ABNAETCH CrneacTBMeM (unu  pesynbTaToMm) Mepexofda BHELWHWX ONEeKTPOHOB Ha apyrve
3NEKTPOHHbIE YPOBHM

r) n3nyyeHme B  PagvMoOBOMHOBOM  Auana3oHe OOycrnoBneHo nepexogamu — Mexay
konebaTtenbHbIMY 1 BpallaTesibHbIMU YPOBHAMW MOSEKYN

7. NNatepanbHasa ouddy3ns Monekyn B MembpaHe 3To

a) Anddoy3nsa Monekyn n3 OgHOro NMNMOHOro Crosi B Apyrown

0) Aanddysuna monekyn Yepes Guonornyeckyto MmembpaHy

B) Aanddysuna monekyn B MembpaHe B npeaenax 0gHOro cros

r) anddyaunsa 6enkoBbIX MOMEKYN U3 OQHOIO NUMUAHOIO Cosi B ApYromn

8. ArperaTHoe COoCTOAHME NUNnAoB B ononorn4yeckmx MeM6paHax

a) amopdHoe

0) TBEPAOKpUCTANIMYeckoe
B) rasosoe

r xXungkoe

9. BsaskocTb MembpaH noBbiLLaeTcs

a) Npv yBENMYEHUN COAEPKAHUSA HEHACHILLEHHbIX XXUPHbIX KUCMOT B NUnmMaax
0) npyv yMeHbLUEHUN COAEPXXaHNS CTEPONO0B

B) Npu NPOTEKAHNM NEPOKCUAHOIO OKUCIIEHMS NUNUO0B

r) Npwv NOBbILLEHWM TeMNepaTypbl

10. lMepeHoc wmonekyn BoOAbl Yepe3 MNonynpoHuuaemyto MembpaHy u3 obnactum MeHbLuen
KOHLeHTpauumn B obnactb 6onbLUEn KOHLEHTPaLMN pacTBOPEHHOIO BELLeCTBa

a) obneryeHHasa anddysmnsa
0) ocMoC

B) aKTUBHbIA TpaHcnopT

r dunbTpaums

11. JluraHgynpasnsemMble NOHHbIE KaHanbl

a) OTKpbIBAKOTCA NPU NPUCOEANHEHUN NUraHaa

0) obnagatoT hepMeHTaTUBHOM aKTUBHOCTbIO

B) OTKPbIBAOTCA NPU U3MEHEHMI KOHLIEHTPaLUN NOHOB
r) OTKpbIBAKOTCA NpU U3MEHeHMM 3apsaa Ha membpaHe

12. Bropu4yHas cTpykTypa 6enka nogaepxmBaeTcs CBA3SMU

a) BOOOPOAHBLIMWU MEXAY NenTUaHbIMU rpynnamm

0) BOJOPOOHLIMU MeXAY pagukanaMmv amuHOKUCIIOT
B) ANCYNbOUAHLIMU

r) nenTuaHLIMn

Bonpockl ¢ KpaTknm OTBETOM
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1. KoHueHTpaumio 6enka B npo3pavyHorM OMONOrMYECKOM KMOKOCTU MOXHO OnpeaenuTb nyTem
N3MepeHus 3HaYeHNs
OTBeT: ONTMYeCcKom NIOTHOCTU pacTBopa

2. Jlorapudm OTHOLLIEHMSI MHTEHCMBHOCTM CBeTa, MNajalowero Ha obpasel, K MHTEHCUBHOCTU
cBeTa, BbllleaLero u3 obpasua — 310
OtBeT: OnTMyeckas NoTHOCTb

3. Xpomodopamu 6enkoe B obnactn 260-280 HM siBRsitoTCA
OTBeT: apoMmaTtmyecKkme aMMHOKUCNOTbI

4. Xpomodhopom remornobuHa B Buanmon obnactu cnekrpa aBnsercs
OTBeT: rem

5. NcnyckaHne kBaHTa cBeTa Npu Nepexone afekTpoHa ¢ BO30YXOEHHOMO 3M1EKTPOHHOIO YPOBHS Ha
OCHOBHOW — 3TO
OTtBeT: JltomnHecueHUmsA

6. CaBur cnekTpoB NIOMUHECLEeHUUN B bonee ANMHHOBOSHOBY 06nacTb CnekTpa no CpaBHEHUIO
CO CMNEKTPOM MOMOLLEHNS — 3TO 3aKOH
OTtBeT: 3akoH CTokca

7. EamHnua pagnoaktuBHocT B cucteme CU — a1o
OtBerT: bekkepenb

8. MNornoweHHasa go3a pagnoakTUBHOIO n3nydenns B cucteme CU namepsietcs B
OtBerT: 'pesx

9. NumuTnpytowien ctagmen ponaunHra 6enkos sBNAeTCs
OrTBeT: pacnnaeneHHas rnobyna

10. MNepeHoc MoneKkyn KMCnopoAa Yepes KNeTouyHyo memBbpaHy nponcxoguT nytem
OTtBeT: npocTon anddysmm

11. B cOCTOSIHMM NOKOSI COOTHOLLUEHME KO3IMPUUNEHTOB MNPOHULAEMOCTU MeMOpaHbl akcoHa
Kanbmapa ans pasHblX MOHOB Py:Pna:Po= ?
OtBeT: Px:Pna:Pc=1:0.04:0.45

12. Kaknmu nunungammn oboraweHbsl padptbl?
OTBeT: CPMHrOMMENTMHOM N XONEeCTEPOSIOM

13. benkn, HaxoasLwmecs Ha NOBEPXHOCTU MeMBpaHbI
OTBeT: nepudepmnyeckme

Manoe acce

1. MpuHuUMn genctenga cnekTpodoToMeTpa

OtBeT: CywHOCTb (OTOMETPUM Kak MpUemMa U3MEPEHWUA 3aKn4vaeTcs B U3MEPEHUU
WHTEHCMBHOCTM CBeTa, npowlegwero 4epe3 npoby. [llpuHuyun Oelicmeusi cnekTpodoTomeTpa
OCHOBaH Ha U3MEPEHUN OTHOLLIEHUS UHTEHCUBHOCTM ABYX CBETOBbLIX MOTOKOB: NPOLUEALIEro Yepes
nccnegyembin obpasey () u nagatowero Ha Hero (lo), TakMm o6pasom onpegenseTca
CBETOMPOMNyCkaHWe WNn onTuyeckass MNIOTHOCTb Mccregyemoro obpasua  OTHOCUTENbHO
KOHTpOnbHOro pacteopa. Npn 3TOM ONTUYECKY MIOTHOCTb KOHTPOSS NMPUHMMAOT PaBHOW HYMO.
KoHTponb, a 3atemM onbITHbI 0bpaseL, nooYyepeaHo yCTaHaBNMBAKT HA MyTW CBETOBOro MOTOKA.
CBeToBble NOTOKM (hOTONPUEMHNKAMUN NPeobpasyroTCcs B ANEKTPUYECKNE CUTHATbI.
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2. PewnTb 3agadvy

KoathdmumeHT MonsapHOro nornoweHnMs BewecTBa npu gnvHe BonHbl 412 Hm paBeH 2000
n/(monb-cm). CeeTonponyckaHue uccrnegyemMoro pacTeopa B KioBeTe TOMWMHOM cnos 1 ¢M paBHO
0.10. Yemy paBHa KOHLeHTpauusa pactesopa?

OTtBeT: 0,0005 monb/n

3. Yto coboii npeacTaBnsieT BTOPUYHOAKTUBHBIN TPAHCNOPT?

OTBeT: CyLLecTBYIOT CUCTEMbI TpaHCMopTa Yepe3 MemMbpaHbl, KOTopble NEePEeHOCHT BeLlecTBa U3
06nacTn Mx HWU3KOM KOHLEeHTpauMn B obracTb BbICOKOM KOHLEeHTpauun 6e3 HenocpenCcTBEHHOrO
pacxona aHeprun meTtabonuama kneTku (Kak B criydae NepBUYHO-aKTMBHOMO TpaHcnopTa). Takoin
BMO TpaHCrnopTa HasblBAETCH 6MOPUYHO-aKMUBHbBIM — MpPaHCIopmomM. BTOpUYHO-aKTUBHBIN
TPaHCMOPT HEKOTOPOro BellecTBa BO3MOXEH TOMbKO TOorAa, Korga OH CBA3aH C TPaHCMOpPTOM
APYroro BellecTBa MO €ro KOHUEHTPALMOHHOMY WIN 3NEKTPOXUMUYECKOMY FPafMeHTy. DHeprus
npu 3TOM pacxodyeTcsl Ha NnopAepXaHve rpaaveHTa ApYroro BellecTBa, TPaHCMopT KOTOPOro
COMpPsKeH C AaHHbIM BeLeCcTBOM. OTO MOXET OblTb CUMMOPT MW aHTUMOPT TPaAHCMNOPTUPYEMbIX
BeLlecTs. Mpu cumnopTe ABYX BELLECTB OHU CBA3LIBAOTCA OLHOBPEMEHHO C OAHUM NEPEHOCHUKOM
npexae, 4eM NpPou3onaEeT KOHpOpMaLMOHHOE M3MEHEHUE ITOro nepeHocumka. Tak Kak Beayliee
BeLLeCcTBO NnepemMeLlaeTcs No rpagueHTy KOHLEHTPauUM WU 3MeKTPOXMMUYECKOMY FpagueHTy,
ynpaensieMoe BELLECTBO BbIHYXAEHO MNepemMellaTbcs NpoTUB CBOEro rpagveHTta. MoHbl HaTpus
ABMAOTCA 00bIYHO BeAyLMMM BellecTBaMy B CUCTEMaX CUMMOPTA KINETOK XKMBOTHOro. Bbicokuit
SNEKTPOXMMMUYECKUN  TpaaMeHT  3TMX  WMOHOB  CO3[4aéTcs  HaTpuM-KanuMeBbiM  HACOCOM.
YnpaBnsieMbiMy BelLecTBaMy SIBMSIIOTCSI caxapa, aMUHOKUCIIOTbl M HeKoTopble ApYrue WOHbI.
Hanpumep, npu BcacbiBaHUM NUTATENbHbIX BELLECTB B XEeNyA04YHO-KULIEYHOM TpakTe [fioKo3a U
AMMHOKMCIOTbI MOCTYNAaOT U3 KNETOK TOHKOWM KULLKW B KPOBb NMYTEM CUMMOPTa C MOHAMMK HaTpus.

4. O6bneryeHHasa anddysnsa yepes memopaHy

OteT: [laccuBHbI TpaHCMOPT BELWECTB C MNOMOLbI OenkoB-NepeHOCYMKOB Ha3biBaloT
obnieayeHHoU Aughgpysued. MNonapHble BellecTBa (aMUHOKUCIIOTHI, MOHOCaxapuabl), 3apsKeHHble
YacTuubl (MOHbI) NPOXOOAT Yepe3 MembpaHbl C NOMOLLBI 0BneryéHHon anddy3nn Npu yyactum
GenkoB-kaHanoB WM cneuuanbHbiX TPaHCMOPTHbIX OenkoB. Y4yactne 6GenkoB-nepeHOCHMKOB
obecneumBaeT Gonee BbICOKYHD CKOPOCTb OOMEryéHHorm Andpdy3nmn no CcpaBHEHUO C NPOCTOM
naccusHon audpdpysnen. lNpu cBA3bIBAHMM TpPaHCNOPTUPYEMOro BellecTBa C TPaHCNOPTHLIM
6enkomMm npomcxoaaT KOH(POPMAaUMOHHbIE U3MEHEHWS B MOJSEKySie MnepeHocuYunka, B pesynbTaTe
KOTOpbIX BELLECTBO NEPEHOCUTCA Yepe3 meMOpaHy 1 BbICBOGOXOaeTCsl Ha 4PYron CTOPOHeE.
Benku-nepeHocunkn — 310 TpaHCMeMmOpaHHble Genkn (kak npaBuro), KOTopble cneuunduyeckn
CBA3bIBAOT MOSEKyy TPaHCMOPTUPYEMOrO BeLeCTBa U, N3MEHSS KOHPOPMaLN0, OCYLLECTBASIOT
NepeHoc MOseKynbl 4Yepe3 NUNUAHbLIN cnov MemOpaHbl. B 6enkax-nepeHocuymkax BCEX TUMOB
UMerTCa onpeaenéHHble y4acTku CBA3bIBAHUA ONsi TpaHCnopTupyemMon Mmonekynbl. OHu moryT
obecneyrBaTb Kak NACCMBHbIW, TaK M aKTUBHbIN MeMOPaHHbIN TPaHCMOPT.

CkopocTb obner4éHHon gudpdpysmm 3aBucuT OT  psga  NPUYMH:  OT  TpaHcMeMbpaHHoro
KOHLUEHTPAaLMOHHOro rpagueHTa NepeHoCcMMOro BeLecTBa, OT KONMYecTBa nepeHocumka, KOTopbli
CBA3bIBAETCHA C NEPEHOCUMbIM BELLLECTBOM, OT CKOPOCTU CBA3bIBAHMS BELLECTBA NEPEHOCHMKOM Ha
OLHOWN NOBEPXHOCTN MeMOpaHbl (Hanpumep, Ha HapyXHoK), OT BA3KOCTM MeMbpaHbl. ObneryéHHas
andbdysma He TpebyeT cneumanbHbIX JHEpPreTMyeckux 3aTpaT 3a CYET rmgponusa ATO. 3OTta
0COBEHHOCTb OTNMYaeT o6nerYéxHHyo AMddy3nto 0T aKTUBHOIO TpaHCMeMBpaHHOro TpaHcnopTa.

BonbLuoe acce

1. Yto cobon npeacTtaBnseT KUCNOPOAHBIN 3MEKT Npy NMy4eBOM NOPaXKeHUN?

OTBeT: KMCNOPOAHbLIN 3APPEKT — ITO SABMIEHUE YCUIEHUSA NYYEBOro MOPaXKEHUA OpPraHn3mMoB B
NpuCyTCTBUM Kncnopoaa (Npv NoBbILLEHWM €r0 KOHLLEHTPALUN) NO CPaBHEHUIO C NOpPaXXeHneMm npu
o6nyYyeHnn B yCnoBuAX rMNOKCUM unu aHokecun. Mopg kncnopogHeiM adpcpekTom B pagmobuonorum
MOHMMAIOT TaKkKe 3alUTHOE AEWCTBME MOHWXKEHHOro cogepXaHusi kucrnopoga (rMrnokcmu) npwm
00ny4YeHNN XMBbIX OPraHM3MoB MOHU3MPYOLEen pagnaumnen. KucnopogHoeli addekT Bnepsble Obin
onucaH ewe B 1909 r. . WBeapuem. Wcnonb3sya npegeribHO MNEPEeHOCUMOE CHWXKeHue
KOHLEHTpaUun Kucriopoda BO BObIXaeMOM Bo3gyxe (ons mblwen — 7 %, ons kpeic — 5 %), A.
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HOayon wn cotp. (1950) oTMETMNN BLICOKMMA MNPOLEHT 3aluTbl 3TUX XMUBOTHbIX, OBMYYEHHbIX
PEHTreHOBCKMMU fydamu B abComtoTHO cmepTenbHom gose. KucnopogHoin acpdekt obHapyxeH no
pas3fiMyHbIM MNoKasaTensam Ny4yeBOro MOPaXeHWs Kak B MOAESibHbIX CUCTEMax, Tak U B
3KCMepMMEHTax Ha BCEX YPOBHAX 6uonornyeckon opraHmsaumm (CyOKNneToYHOM, KNETOYHOM,
TKAQHEBOM, OPraHHOM M OpraHu3meHHoMm). [pu CHWKeHUN coaepxaHusa Kucropoga B 6MoobbekTe
3HauMTEnNbLHO ocnabnsawTcs Bce paguobuonormdeckne peakunmn (BUMoxmmMmMyeckme HapyLlleHus,
MyTauuKn, yrHETEHNE pocTa U pa3BUTUS) U NOBbLILLAETCHA BbPKMBAEMOCTb 06STyYEHHbIX OpraHM3mMoB.
B HacToswee Bpems elle NOMHOCTbIO HE SICHO, Kakne CBOWCTBA KMUCIOpoAa OTBETCTBEHHbI 33 €ro
pagmomoguduumpytolee genctene. MexaHmam 3almMTHOrO OENCTBMS TMNOKCUN OO BSCHSIETCH TEM,
4yTO Npu o6ny4YeHUn B NPUCYTCTBUM MOMEKYN Kucrnopoga oOpasyrTcs NepokCUMAHble pagukansl,
KOTOpble YyCUNNBAOT OENCTBME NOHN3NPYIOWNX N3NYYEHUIN HA XN3HEHHO BaXXHble MakpOMOMeKynbI
N CTPYKTYpPbl KNETOK 1 (Mnn) ocrnabnsioT adeKTUBHOCTb BHYTPUKIETOYHbIX 3aLMTHbIX BELLECTB.
KonuyecTtBeHHbIM BblpaXeHMeM u3MeHeHus addekta obnyvyeHus nog BNUAHMEM Kucnopoaa
cnyxmnt OU[ (daktop M3MeHeHNs A03bl), KOTOPbLIN B AaHHOM Criydae Ha3blBaloT KO3IhPULNEHTOM
kncrnopogHoro ycunenus (KKY). BennumHa kucnopogHoro agodekTa 3aBUCUT rNaBHbIM 00pa3omM oT
BMOA WMOHN3NPYIOLLErO M3NydYeHNa MU ycnoBun obnydeHusi. Hambonblwmnin kucnopogHbii addekT
HabnogaeTca npy OENCTBMM PEHTreHOBCKUX W y-nyden. C poCTOM MNAOTHOCTU MOHM3aUUN
KMCNopoaHbi adhpekT yMeHbluaeTcsi, a npu LerUcTBUM Haubonee nIOTHO MOHU3UPYHOLLMX
N3ny4eHun, HanpMMmep o-4acTuu, ucyesaer.

MpakTnyeckn ceHcMbunuampylollee LEeNUCTBUE KUcropoga Mpu OONyYeHUM XMBOTHBLIX KNETOK
MOXET MPOSIBUTLCA TOMbKO B TOM Criyyae, Korga OH NPUCYTCTBYET HEenocpeACTBEHHO B MOMEHT
00ny4deHnsa. B To xe Bpems B BOAHbIX pacTBOpax MaKpOMOJSIEKYN KUCNOPOAHbI 3dEKT MOXET
OblTb O4YeHb Man unu otcytcTByeT. [lpu onucaHum moaudmumpytowero genctena O, Ha
GvomMonekynbl HeobXoAMMO yuMTbiBaTb BKMag pPasnUyHbIX TUMNOB  pagMKanbHbIX —YacTuu,
obpasyowmxca npyu obnyvyeHun uccnegyemon cuctembl. Hanpumep, B npucytcteum O, BMECTO
pagukanos H*, OH® n e wmp, MHAKTUBUPYIOLLMX MaKpPOMOSIEKYIbl, MOTYT BO3HWKaTb pagukanbl Oy~
(O2 + € = O27). Kpome T0Oro, KMCNopogHbin adhdekT 3aBUCUT Takke OT HanuMyus U CBOWCTB
3alNTHBIX BewecTB (B OCHOBHOM CynbruapunbHbIX COEOMHEHWA), COOTHOLLUEHUS BKaaoB
NPSAMOro U HeNPSAMOro AENCTBUSA paguaunn.

KucnopogHbin adodhekT HaxoauT NPUMEHEHME B Jy4eBOW Tepanun: MOBbILLEHWE COopepXaHus
Kucnopoga B OMyXONU M CO34aHME TUMOKCUYECKUX YCINOBUMA B OKPYXXKaOLMX TKAHAX MO3BOMSAIOT
yCuUnuBaTb fy4yeBOe MNOpaXeHWe OnyxoNieBblX KNeTOK C OAHOBPEMEHHBIM YMEHbLUEHNEM
NoBpeXaeHNs 300POBbIX TKAHEN.

2. Teopema lMpuroxuHa

OtBeT: W.IMNpUroxunH Ha ocHOBe M3y4eHUs OTKPbLITLIX CUCTEM CChOpMynupoBan OCHOBHOE CBOMCTBO
CTaLMoHapHOro cocTtosiHua (1946): 8 cmayuoHapHOM COCMOSIHUU MpU (OUKCUPOBAHHbLIX 8HEWHUX
napamempax CKopocmb npoOyKyuu 3SHMPONuUU 8 OMmKpbimol cucmeme, 0bycroeneHHasi
rnpomekaHuem HeobpamuMbIX MPOUECCO8, NMOCMOSIHHa 80 8PEMEHU U MUHUMAasIbHa 0 8€/IUHUHE:!
diS/dt — min

Takum obpasom, cornacHo Teopeme [lpuroxuHa CTauMOHaApPHOE COCTOSIHME XapaKTepu3yeTcs
MUHUMAIrbHbIM  pacCesHMEM 3JHepruui. YCnoBus CTauMOHapHOroO npoLecca OKa3blBalTCA
9KBUBANEHTHbIMX YCMOBMAM MWHMMYyMa MpupocTa SHTpPoONuW. JTO YTBEPXAEeHWe crpaBeannBo
TONMbKO AN TeX OTKPbITbIX CUCTEM, B KOTOPbIX BbINOMHATCA fNIMHEWHbIE COOTHOLUEHUSI Mexay
BENMYMHAMKN CKOPOCTEN M OBMXYLLUMX CMn npoueccoB. Kpome TOro, OTKpbITble CUCTEMbI OOITKHbI
HaxoOuTbCA B YaCTUYHO-PABHOBECHOM COCTOSIHAM, MPW KOTOPOM Mpoueccbl uMx obmeHa ¢
OKpyXaroLLen cpefon NpoTekanT paBHOBECHBIM 06pa3oMm.

XuBble oOpraHM3aMbl NOCTaBfE€Hbl NPUPOAOA B BeCbMa BbIrOOHbIE C  TOYKM  3pEHMUS
3HeproobecnevyeHnsa ycrnoBusa: nogaepxaHne romeoctasa TpebyeT MUHUMAanbHOro notpebneHus
3Hepruu.

B cooTtBeTcTBUM C Teopemon MpuroxxuHa ansa nogaepxaHus CtauMoHapHOro COCTOSIHUA TpaTUTCA
HEKOTOpOe KONMUYEeCTBO 3HEPruu, NpuYeM B KaXAoM crnyvae camoe MuHumanbHoe. OpraHuam
cTpemuTtcs paboTtatb Ha CaMOM BbLIFOOHOM 3HepreTudeckoMm pexume. [lpy 3ToM 3HTponus
BO3pacTaeT C MUHUMANbHOM CKOPOCTbIO. [MprHUMN MUHUMYMa NpupocTa 3HTPONUK NpeacTaBnseT
CcOoBOW KONMMYECTBEHHbIV KPUTEPUIA ANA onpeaerneHns obero HanpasneHus CaMonpou3BOSIbHbIX
W3MEHEHUN B OTKPLITOW CUCTEME, T.€. KOSIMYECTBEHHbLIN KPUTEPUA IBOSMOLUM OTKPLITLIX CUCTEM.
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Ha ocHoBe M3MeHeHWs1 BENWYMH MPUPOCTa IHTPOMUM MOXHO MpeackasaTb Nepexoq CUCTEMbl B
KOHEYHOe CTaLMOHapHOe COCTOsIHUE, ECINN 3TU NPOLIECChl NPOTEKaloT BONN3M paBHOBECUS.
OpHako Teopema [MpuroxunHa He NO3BONSIET XapakTepnsoBaTb CTALMOHAPHOE COCTOSIHME C TOYKU
3PEHUSI YCTONYMBOCTU K BHELUHVMM BO3[AEMCTBUAM M CaMOMNpPOU3BOSbHbIM (brykTyauusiMm B caMom
OTKpbITON cucteme. Teopema [lMpuroxunHa NpUNoXUMa K XKMBbIM OpraHuM3Mam Nullb B KayecTBe
nepBoro NpubnmkeHusi, 6o oHa NpeanonaraeT NOCTOSIHCTBO KMHETUYECKMX NapamMeTpoB, KOTOpoe
B OpraHM3me B MOJSIHON Mepe He BblAepXMBaeTcsi, 0COGEHHO B HaYarbHbIN NEpMoa ero passuTus.

20.3.5. lNepeyeHb BonpocoB AnNsA ¢popMUPOBAHUA KOHTPOSIbHO-U3IMEPUTENbHbIX
MaTepuanoB (MPoMeXyTo4YHasa aTTecTauus)

Buodunamka kak Hayka. NpeameT n 3agavm 6Gnopunanku.

OcHoBHble pa3gensl 6BUodU3MKK, UX KpaTKasi XxapakTepucTumka.

NcTopus passutus Guodusnki.

CoBpeMeHHble Npobnembl 6UOPUINKN.

O6nactn cnekTpa aNekTPOMarHUTHOrO N3Ny4YeHus.

CnekTpanbHble MeToabl UccneoBaHust B buodusuke.

Mpupooa B3aMMOAEWNCTBUS KBAHTOB pasHbiX obnacten 3neKkTpoMarHUTHOro

crnekTpa ¢ Mosfiekynamu BeLecTsa.

Xapaktepuctumka nanyyeHnn 3neKTpoMarHUTHOro AmanasoHa, UCNofb3yeMoro B

MOREKYNSIPHOM CNEKTPOCKOMUMU.

9. MeTtoapbl OnTU4YECKOM MONEKYNAPHON cnekTpodoTOMETPUN
(cboToHehenomeTpus, hpriyopumeTpusa, pedpaktomeTpus).

10. AGCOpOLMOHHBIN POTOMETPUYECKNIA aHANN3.

11.PeHTreHOCTPYKTYPHbIV aHanus, HeMTpoHorpagus.

12. PedpaktomeTtpus. NoHsaTne o pedpakumn. Buabl pedpakumm.

13.YcTponcTBo 1 NnpuHumn paboTbl pedpakTomeTpa.

14.lMokasaTenb NpenoMsieHns BELEeCTBa, ero CBA3b C KOHLEeHTpauuen pactesopa.

15.BsaskocTb. 3akoH HbloTOHA. HBlOTOHOBCKME U HEHBIOTOHOBCKME XUOKOCTMU.

16.BA3KoCTb KpoBW.

17.Bunabl BA3KOCTHN.

18. XapakrepucTtuyeckas BA3KOCTb Guononmmepos.

19.KBaHTOBast Guodmsnka, ee Luenu n 3agadu.

20. DHepreTnyeckme ypoBHU MOSIEKYIT.

21.0OneKTpoHHbIE MNepexoabl Mpu MNOrnoweHnn ceeta B Ouomonekynax. Tunbl
3MEKTPOHHbIX NEPEXOAOB Mpu NornoLweHun ceeta B YO- n suanmon obnactu.

22.Ycnosus normnowleHns ceeTa.

23.Cnocobbl ae3akTuBauum Bo30y>KAEHHbIX COCTOSSHUI MOSIEKY.

24. Murpauus aHeprmm, ee Buapl.

25.Cxema nornowatenibHbIX U Ae3akTUBaLMOHHbLIX MEPEXOAOB B MOSEKynax (cxema
AbnoHckoro).

26.TloHaTre 06 onTn4ecKom NSIOTHOCTKU, CBETOMPONYCKaHUM U CBETOMOIMNOLLEHUM.

27.KayecTBEHHbIE W KONMUYECTBEHHbIE MOKa3aTenu MnornoweHns ceeTa. 3akoH
byrepa — Jlambepta — bepa, OTKNOHeEHUs OT Hero. lNpumeHeHne 3akoHa Ans
onpeaeneHns KoOHUeHTpauun BellecTsa B pacTBOpe.

28.MonspHbIn 1 yaerbHbIA KO3MUUNEHTBI MOrMoWeHNa, NX NpUMEHeHne ans
onpeaeneHns KoOHUeHTpaunn BeLLEeCTB.

29.CneKTp NornoweHns, ero xapakrepucruka.

30.CnekTpbl nornowieHns buomonekyn (Ha npumepe 6enkoB). Xpomodopbl.

31.CnekTpbl nornoweHnss 6uomorniekyn (Ha npuMepe HyYKIIEUHOBBIX KUCIOT).

Xpomodhopbl.

NookrwnE

o
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32.CBs13b CNEKTPOB NOTMOLEHNSA CO CTPYKTYPON MakpOMOSEKY .

33.JTrtomnHecueHums. Buabl ntoMmmHecLUeHLnn.

34.TlpumeHeHne NIMUHECLIEHTHOrO aHanuaa B Guonoruu.

35.JltomuHecueHums. MNMpasuno Kawm n 3akoH Basunosa.

36.JTrommHecueHumsa. 3akoH CTokca.

37.®oTobuonornyeckne npoueccobl. OCHOBHble cTagun poTobuonormyeckoro
npouecca.

38. CnekTpbl OTOOMONOrMYECKOro AENCTBUS.

39. doToxmmunyeckme peakuumn B 6enkax.

40. POTOXMMMYECKME peakumn B NUNnLax.

41. DOTOXMMUYECKNE peaKLMM B HYKIENHOBBIX KUCNOTaXx.

42.AHK kak OCHOBHasi BHYTPUKNETOYHas MULIEHb NPW feTarbHOM WU MyTareHHOM
AEeNCcTBUM yrbTpadMoneToBoro ceeTa.

43.PoTonMHAYyUMPOBaHHbIE peakunn npu nospexaeHun HK.

44. MexaHn3mbl OTOAMHAMNYECKMX MPOLIECCOB.

45. Pagmnobuonorus. OcHoBHblE Npobnembl pagnobuonorun.

46.PaanoakTMBHOCTb, BUAbI PAaANOaKTUBHBIX U3MNyYEHWN.

47.Ncnonb3oBaHue pagnomMeTpu4ecKoro meTona ans onpegeneHus
pagnoakTMBHOCTM BeLlecTBa.

48.T1lpuMeHeHne paguoHyKMaoB B Guonorun n MmeamumHe.

49.B3anmogencTene pagmoakTMBHOIO M3MyveHust ¢ BellecTBOM. [MpoHukatowas
CMOCOBHOCTb PaAMOaKTUBHOIO U3My4eHUS.

50.Buabl 403 pagnoakTUBHOIO M3ny4veHus. [JosaumeTpus.

51.[l03a MOHWU3MPYIOLLErO M3NYYEeHUHA, €e MOLLHOCTb. EAMHMUbLI NOrMoLWEeHHON U
9KCMO3NLUMOHHOM [03 MOHM3UPYIOLLEro WU3MyveHus. MoHATHe npenenbHo
ponyctnmon aosbl (MA0).

52.0T1HOCUTENbHaa OGuonormyeckas aPAMEKTUBHOCTL WOHUSUPYIOLUNX U3MYyHEHUN
(OB3). Kakosa cBsasb OB3 ¢ nuHenHon nepegaden aHeprum (JIM3)?

53.TpuHumn paboTbl cyeTynka lenrepa.

54.B3aMmogencTene pasHbiX BUOOB PagvoaKTMBHOIMO WU3Ny4YeHWa C aToMamu U
MOneKynamu BeLLecTBa.

55.KucnopogHsbin apekT B pagnodmonormm

56.0CHOBHbIE HanpaBneHWs B pasBUTMM TEOpPETUYECKUX NpeacTaBneHun o
Buonormyeckom AenCTBMM pagvaumu.

57.CpepactBa ocnabnenunsa (pagnonpoTekTopbl) AENCTBUS pagnaumu.

58.CpepncTtBa ycuneHnuna nydeBbix peakummn (pagnoceHcmbmnnmnsartopsl).

59. CywHocTb Teopun muwieHn. Ee Hay4yHas 060CHOBaHHOCTb.

60.KpuTuka TEopun MULLIEHWN: COOTBETCTBME €€ MOMOXEHUA COBPEMEHHbIM
3KCNepUMEHTanbHbIM pe3ynbTataMm BO3AENCTBUS MOHU3MPYIOLLErO U3MyYeHUs
Ha Guocuctembl (6enku, epMeHTbl, HYKIEeMHOBbIE KUCNOTbI, BromembpaHbl,
XpPOMOCOMbI U T.A4.).

61.JocTtomHcTBa 1 cnabble CTOPOHbI r’MNOTE3bl NUMUAHBIX PAaANOTOKCUHOB.

62. CTpyKTypHO-MeTabonuyeckas Teopusi GBronormyeckoro 4encTeums pagnaumu.

63. MonekynsapHasa 6uocusmka: npobnemel, HanpaBneHusi, METOAbI UCCeL0BaHNA

64.Cunbl cTabunusauum CTpykTypbl BMONONMMeEpOB.

65.Ponb BoAbl B hopMMpPOBaHUM CTPYKTYpPbI Briomonekyn.

66. YpOBHM CTPYKTYpHOM oOpraHusaumm 6enkoB: nepBuYHas U BTOpUYHAaS
CTpyKTypa 6enka

67. YpPOBHM CTPYKTYPHOW oOpraHusaumm OenkoB: TpeTuyHad U 4veTBepTU4Has
CTpyKTypa 6enka

68. CBA3b KOH(MOPMALMOHHOMN NOABMKHOCTU U PYHKLMOHMPOBAHNA Bernka

69. [loHsTue o ponguHre 6enkos.
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70.0enaTypaumsa 6enkos.

71.Bbnocusnka 6enka. JuHammyeckme cBonctea Oenkos.

72.CTpykTypa 1 yHKUMM OBuonornyeckmx membpaH. CoBpemeHHass Mopenb
BrnomemMbpaHsbI.

73.®Pusnveckne csonctea 6OuomembpaH, uX CBA3b C  (PYHKUMOHMPOBAHUEM
MemOpaH.

74.[0uHamMunKa CTPYKTYPHbIX 3fIeMeHTOB GruomembpaHsi.

75.dasoBble nepexoabl, MUKPOBA3KOCTb JIMNUAHOIO Gucnos.

76.BnusHne  (pU3NKO-XMMUYECKNX  (PaKTOpPOB Ha  CTPYKTYpY U dYHKUMU
BrnomembpaH.

77.MembpaHHble NUNnAabl, OCHOBHbIE Kracchbl NUMNuAoB. [epokcmgHoe okucneHve
NUNUAOB, ero 3Ha4YeHe B HOpMe U Npu NaTornormu.

78.KoHuenuua rmapodobHoro crosi B opraHmsauum 6GuomembpaH. [loHsTve o
padTax.

79.MopgenbHble nunugHble MemOpaHbl, UX CTpoeHue, Cnocodbl NPUroTOBIIEHWUS,
nepcnekTBbl MPUMEHEHUS B MeANLHE.

80. TpaHcnopT BeLecTB Yepes bruonornyeckne memopaHbl. AKTUBHLIN N MACCUBHbBIN
TpaHCnopT. YHUNOPT U CUMMNOPT.

81.llaccmBHbLIM TpaHCNOPT BeLLecTB Yepe3d bBuomembpaHy. YpaBHeHus Teopernna,
HepHcTta-lnaHka, ®uka.

82.Bugbl naccMBHOro TpaHCNOPT BelwlecTB 4epe3d OumomembpaHy. [lpoctaa u
obneryeHHasa anddysuns.

83./oHHble KaHanbl: MexaHu3M paboTbl, cenekTMBHOCTb. OCHOBHblE CeMencTBa
NoHHbIX kaHanoB (Na*-kaHan; Ca?*-kaHan; K*-kaHan).

84.Jlurangonepupyemble kaHanbl (peuenTopsbl).

85. AKTUBHbI TPpaHCNOPT. MIOHHbIE HACOChI, MONEKYNSPHbIA MEXaHN3M UX paboThl.

86.BTOpNYHO aKTMBHbIN TPAHCMNOPT.

87.Knaccudmkaunsa anekTpuyecknx noTeHuuanoB Ouocuctem. JnekTpudeckue
noTeHumansl MOAESbHbIX CUCTEM.

88.MexaHu3sm dopmMmpoBaHMs NoTeHUmana nokos. YpaBHeHuMss HepHcTa,
NonbamaHa, Tomaca.

89.MexaHu3m copmupoBaHMs noTeHumana gencreus (Bo3byxaeHus). YpaBHEHUS
HepHcTa, NonbamaHa, Tomaca.

90.CgouicTBa NoTeHunana gencrems, ero asbi.

91. TepmogmHamuka ornonormnyeckmnx npoLeccos. OcCHOBHbIe NMOHATUS
TepMmoguHamukn. Knaccugumkaumns TepMoanHaMmnyecknx CUCTEM.

92.1 Havano TepmoguMHamuku. [lpunoxeHne | Havana TepMOAUHAMUKM K
Ouonornyeckum cuctemam. AHtanbnus. 3akoH [ecca.

93.11 Hawano TepmoguHamukn. [lpunoxenHve |l Havyana TepmMoanHaAMUKM K

Ononorn4yecknm cMctemam.

94.OpraHu3aMm Kak OTKpbITas TepMoaMHaMmmuyeckas cuctema. YpasHeHue MNpuroxmHa
AN OTKPbLITOWM CUCTEMBI.

95. CTaumoHapHoe COCTOsIHME 1 TEPMOANHAMMYECKOe paBHOBECKE.

20.4. MeTogmyeckue matepuarnbl, onpegensiowme npoueaypbl OLLeHUBaHUA 3HAHUMN,
YMEHMUW, HaBbIKOB U (Mnu) onbiTa A[EeATeNbHOCTU, XapaKTepusyrwux 3Tanbl
¢hopMmmpoBaHus KOMNeTeHUUN

OueHKa 3HaHUKW, YMEHMA W HaBbIKOB, XapakTepuaylowas aTtanbl POpPMUPOBaHUS
KOMMeTEeHUMA B paMKax WU3y4eHUs OUCUMNIUNHBI OCYLLEeCTBNAETCH B XOA4e TeKylen wu
NPOMEXYTOYHOM aTTecTaumn.
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Tekywasa artrectaums nNpoBOOUTCA B COOTBETCTBUM C [lonoxeHMeM O TeKyLlen
aTTectauum obyyarwmxcsa no nporpamMam Bbicwero obpasoBaHua BopoHexckoro
rocygapCTBEHHOro  yHuBepcuteTa. Tekywad artrectauuMs nposoautcsas B opme
NMUCbMEHHbIX paboT (BbIMNOMHEHWE MPAKTUKO-OPUEHTUPOBAHHbLIX 3afaHui, nabopaTopHble
paboTbl) U YCTHbIX AOKNaaoB. Kputepun oueHMBaHUsA NpMBeLEHbI Bbille.

MpomexyTodHaa aTTectauusi npoBOAUTCA B COOTBETCTBMM C [lonoxeHuem o
NMPOMEXYTOYHOWN aTTecTauumn obyyaroLwmxca No NnporpaMmmam BbicLLero ob6pasoBaHus.

KOHTpOMbHO-M3MepUTENbHbIE MaTepuanbl NPOMEXYTOYHOM aTTecTaumm BKIHOYaT B
cebsi TeopeTU4eckne BOMPOCHI, NO3BOSIAIOWINE OLEHUTb YPOBEHb MOSTYYEHHbIX 3HAHUN W
npakTu4yeckoe 3agaHue, No3BosisoLEe OLEHUTb CTeNEHb CHOPMUPOBAHHOCTU YMEHUIN U
HaBbIKOB.

Mpn oOueHMBaHUM UCMNONb3yeTCs KOMMYECTBEHHAsA LWKana oueHok. Kputepuu
OLIEHMBaHNA NPUBEAEHbI BbILLE.



