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«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
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YTBEPXOAIO

3aBeaytowmi kachegpomn
61Mon3NKN N BUOTEXHONOTUK

B.I. Apmtoxos
18.03.2024 .

PABOYASA NPOrPAMMA YYEEHOW AUCLUUNIUHbBI
2.1.1.3. bnodmauka

1. lWUudbp v HammeHoBaHWe HanpaBneHUsi NOAroTOBKU:
06.06.01 Buonornyeckue Hayku
2. NMpocunb NnoaAroToBKMU:
Buodumsuka
3. Kachegpa, oTBevarLwan 3a peanmsaumio QUCLUNIIUHDI:
Kadegpa 6nodunsnkm n BMoTexHonornm

4. CocTtaBuTENnn nporpaMmmbi:
ApTioxoB Banepuii [NpuropbeBmnd, 4OKTOp GBuonornyeckmx Hayk, npodeccop,
BawapwuHa Onbra BnagnmupoBHa, kaHangaT bMonornyecknx Hayk, JOLEHT

5. PekomeHpgoBaHa: PekomengoBaHa HMC wmeaunko-6muonormyeckoro dakynbteTa,
npotokon Ne 4 ot 18.03.2024 r.

6. Y4eOHbIN roa: 2027/2028 Cemectp(-bl): 7
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9. Llenu n 3apaum y4e6HON ANCLUNIIVHDI:

Llenbro ocg8oeHuUs1 OucyunauHbl S18/151eMmcsi:

- yrnybneHHoe naydeHne TeopeTnIecKMx n MeTo4oNIorM4ecknx oCHOB BUOUN3NKMN.

3adayu OucyunmnuHsbi:

- n3yyeHme OOWMX NPUHUMMNOB  OMOMOrMYECKN 3HAYUMbIX  SBMIEHUA  Ha
MONEKYNSIPHOM  YPOBHE, pacKpbiTMe UX Npupoabl B COOTBETCTBMM C  3aKOHaAMMU
COBPEMEHHON (PUIUKM N XUMUN,

- NOHMUMaHWe CBA3M Mexay (U3NYEecCKUMMM MexXaHuaMamu, nexawumm B OCHOBE
opraHM3aumm  XMBbIX  OOBEKTOB, n ouonornyeckumm  0cobeHHOCTSAMM nx
Xn3HeaesaTenbHOCTH,

- MOHMMaHME MexaHu3Ma OUOoNOrnMYyecknx SABMEHUN, paclMdpoBKa MNEPBUYHLIX
MONEKYNSPHbIX MPOLECCOB;

- cnocobHocTb  pewaTb  OnpedeneHHble  UccregoBaTenbCckMe — 3agayn,
yCTaHaBnMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3N B (PYHKLUNMOHMPOBaAHUN BUOOOBHEKTOB.

10. MecTo AMCUMNIIUHBLI B CTPYKTYpe NporpaMmmMmbl acMpaHTypbl:
OucumnnuHa HanpaeneHa NoAroTOBKY K cAave KaHaAnOaTCKOro ak3aMmeHa

11. MnaHupyemble pe3ynbTaTbl O00y4YeHUs MO AucuUnNUHEe (3HaHUSA, YMeHus,
HaBblK1), COOTHECEHHbIE C MNaHUupyeMbiMU pe3yribTaTaMuM OCBOEHUA MporpaMmmbl
(koMmneTeHUnAMN):

Kog HasBaHve koMmneTeHuu1 MNnaHvpyemMble pe3ynbTaTtbl 00y4YeHus
OK-5 Cnoco6HOCTb M FOTOBHOCTb BbISIBNSATL | 3HamMb: GUon3nyeckme NoHATUS, TeopeTuyeckmne
1 aHanmanpoBaTb buodursnyeckue, OCHOBbI 61O0U3NKK, 0BLLME MONEKYNAPHbIE
PU3NKO-XMMUYECKUE, MONEKYNSAPHbIE MexaHW3Mbl B3aVIMOAENCTBUI, Nexalume B OCHOBE
MeXaHU3Mbl MpoTeKaHNs BGuonornyecknx (B T.4. PU3NONOrMYECKNX) NPOLECCOB

BGUONoOrMYeckmx NPOLIECCOB B KNeTKax | W ABMEHUA, MPUHUMMLI GUOdU3NYECKMX METOLOB
N OPYruX XMBbIX CUCTEMAX B HOPME U | UCCredoBaHus;
npv BO3OEMCTBUW BHELLHUX (DaKTOPOB | yMemsb: yCTaHaBNMBaTb NPUYMHHO-CNEACTBEHHbIE

pasnu4yHon Npupoabl ¢ CBA3M B (DYHKUMOHUPOBaHMM BUOOBBHEKTOB,
NCnonb30BaHNEM CIOXHOW Hay4YHOW NCnornb30BaTh MOMYyYeHHbIe 3HaHUA ANA peleHns
annaparypbl, LndpoBbIX 1 npodeccuoHarnbHbIX 3agayv;
NHOPMALMOHHO-KOMMYHUKALUOHHBIX | 8/1a0emb: OCHOBHbIMWU MeTogamu 6uodusnyeckoro
TEXHOMOrnn. aHanusa, MmetogamMmm caMOCTOSATENbHOW MOCTaHOBKU

OKCNepnMeHTOoB, CMOCOBHOCTBIO K aHanumay 1 oueHke
OOCTOBEPHOCTU NOJTy4EeHHOro pesysbraTa.

3Hamb: 6UodU3N4ECKMe MexaHM3Mbl
YHKUMOHMPOBaHMSA BUOCUCTEM U UX KOMMOHEHTOB;
ymMems: yCcTaHaBnMBaTb NPUYMHHO-CIIEACTBEHHbIE
CBS3U B (DYHKLMOHMPOBaHNN GUOOOBEKTOB,
ncnonb3oBaTh NOMyYeHHbIe 3HaHWUS A58 peLlleHns
npodeccuoHarnbHbIX 3agay;

grnademb: CNOCOOHOCTbIO aHanM3npoBaThb
Buodunanyeckme mexaHn3mMbl (PyHKLMOHNPOBAHNWSA
BUOCNCTEM M UX KOMMOHEHTOB.

3Hamb: COBpeMeHHble Buodmanyeckne metoabl
ncenegoBaHnsa U HPOPMaLMOHHO-
KOMMYHWKaLMOHHbIE TEXHOMOTNN,

yMemb: NCNOSb30BaTb 3T METOAbI B HAY4YHO-
nccneaoBaTenbCKon AeATeNbHOCTH;

errladems: CNoCOBHOCTLI0 CaMOCTOSITENBHO
OCYLLEeCTBMATb HAay4YHO-NCCNea0BaTENbCKYIO
neaTenbHOCTbL B 06nactn 6uoduramnkm ¢
MCNONb30BaHMEM COBPEMEHHbIX METOO0B
nccneaoBaHns
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12. CTpyKkTypa 1 cogepxaHue y4e6HON AUCLUNNUHbI:

12.1 O6bem AMCUMNIIMHBI B 3a4€THbIX eauHuLax/yacax B COOTBETCTBUM C Y4€OHbIM
nnaHom — 3 3E / 108 u.

13. Bugbl yue6Houn paboThbil:

TpynoemMKkocTb
Bug yyebHor paboTbl Bcero o cemecTtpam
7 ceMecTp Ne cemecTpa
AyanTOpHbIE 3aHATUSA
B TOM Yucre: - -
MHauBugyanbHble 3aHATUS 18 18
CamocTosTensHas paborta 81 81
dopma npomexyTovHOM aTTecTaumm 9 9
(3K3ameH)
NToro: 108 108

13.1. CopepxaHue pa3fgenoB AUCLUNNUHDbI:

Ne n/n HaunmeHoBaHuve pasgena CopgepxaHve pasgena AUCUMNnHbI OnnanH-kypc,
ONCUMMNUHBI JYK*
1. Jlekuum
He NpegycMOTPEHbI
2. NpakTnyeckne 3aHATUA
He NpegycMOTPEHbI
3. UHauBuAayanbHble 3aHATUSA
1 KBaHTOBas 6noduauka. KeaHTOBass Guodmsnka. 3IHepreTnyeckme ypoBHU | OHMaNH-Kypc
doToburonorus mornekyn. BsaumopeicteBne kBaHTOB cBeTa ¢ | «Buodmsnkar
monekynamu. JliomuHecueHuus. ®dnyopecueHums u | https://edu.vsu.r
docdopecueHuus. [lMpMMeHeHne mMUHECLLEHTHOrO | u/course/view.p
aHanusa B 6uonorum n hapmauuu. hp?id=7261
CnekTpanbHble CBOWCTBA HEKOTOPbIX OuOMOnekyn.
AHanns TOHKOM CTPYKTYpbl CAEKTPOB NOrMoLLeHns.
dPoTobMoOnornyeckne Mpoueccbl U UX  cCTagun.
doTOoXMMmnyeckne peakumm B Oenkax, nvnugax wu
HykneuHoBbiXx  kucnotax. [AHK kak  ocHoBHas
BHYTPUKNETOYHAsT MMWLIEHb MNpU  NeTanbHOM ¢
MyTareHHoM [fencTBun ynbLTpaduoneToBoro ceeTa.
POTOCEHCMOMNN3NPOBAHHbIE " OBYXKBaHTOBbIE
peakumn npu nospexgeHun OHK. MexaHuambl
doToANHAMMYECKMX npoLeccos. 3awmta [OHK
HEKOTOPbLIMU XUMUYECKUMU COEUHEHUAMMN.
Oddektol  doTopenapaumm 1 POTO3ALMUTHI.
depMeHTaTUBHLIN ~ Xapaktep UM MONEKYNApHbIN
MEXaHN3M doTopeakTMBaLmm. Ponb
doTONHAYLMPOBAHHOIO CuHTEe3a Guronornyecku
aKTUBHbIX COeAMHEeHUM B npouecce poTo3aNTI.
MexaHn3am  POTOCMHEpreTMYeckux peakumi npwm
KOMOWHUPOBAHHOM OEWCTBMU pPasHbIX [OJIMH  BOJIH
yNbTpagunoneToBoro ceeta.
Buotunanyeckme oCHOBbI AENCTBUS NTa3epHOro n
CBETOAMOOHOIO U3Ny4yeHus
2 PagnaunoHHas n MexaHn3Mbl NOrNOoLWEeHUA aHEPTUN NOHN3UPYHOLLINX OHnaiiH-Kypc
aKornormyeckasl omousnka | nsnydeHuin. [losmmeTtpus «bunodmamkar»
B3savmopencTeme pasHbiXx BWAOB MOHM3MpYlowero | https://edu.vsu.r
N3nyyeHns ¢c aToMaMu 1 Monekynamm BeLlecTsa u/course/view.p
hp?id=7261
3 CTpykTypa 1 AMHamuka Knaccudukauusa TepMoaANHaMUYECKNX cuctem. | OHnamnH-kypc
Bruomonekyn: [MepBbIi W BTOPOW 3aKkoHbl TepMoauHamuku B | «Brnodusunkar



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
https://edu.vsu.ru/course/view.php?id=7261
https://edu.vsu.ru/course/view.php?id=7261
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TepMognHaMunka, KNHeTuKka

ovonorun. TennoemMKoCTb U CKMMaEMOCTb GEnKOBbIX
rnobyn. PacyeTbl aHepreTnieckux adeKToB peakLni
B Ouonoruyeckmx cuctemax. MIsameHeHue sHTponuu B
OTKpbITbIX cucTemax. Moctynat lMpuroxumHa.
TepmognHamuyeckme ycroBusi OCYLLIECTBIEHUS
CTaUMOHAPHOro COCTOSAHMS.

TepmoguHaMU4ECKOE  COMPsSDKEHME — peakuun U
TennoBble 3ddekTbl B OMONOrMYECcKUX cucTtemax.
MoHATMEe 06O06OLWEHHbIX CuUIl U NOTOKOB. JIMHENHbIE
COOTHOLLEHNS U COOTHOLLEHNA B3aMMHocTK OH3arepa.
TepmoguHamumka TPaHCNOPTHbIX npoLeccoB.
CraumoHapHoe COCTOSIHME W YCroBMS MUHUMYMa
CKOpOCTM npupocTa 3HTponuu. Teopema lNpuroxunHa.
TepmoguHamMU4eCKNe XapakTEPUCTUKN MONEKYNSIPHO-
3HepreTuyeckmx npoueccoB B Guocuctemax. Obwme
KPUTEPUU YCTOMYMBOCTU CTaLMOHAPHBLIX COCTOSIHUA U
nepexoga K HuUM BONMM3M M BAANM OT paBHOBECUSI.
CBs3b SHTpONUM U MHOPMaUUM B OMOMOrMYECKnX
cucTemax.

https://edu.vsu.r
u/coursel/view.p
hp?id=7261

®usmka GnononmMmepos un
HaaAMOMNEKYNAPHbIX
CTpykTyp. MonekynapHas
Brodmsuka.

Brnodunaunka 6enka 1 HyKNeMHoBbIX KACMNOT. YCrnoBus
cTabunbHoCTH KoHdurypaumum MaKpoMOIneKyIn.
dasoBble nepexofbl. [lepexoabl rnobyna-knybok.
KoonepatuBHble CcBOWCTBaA Makpomonekyn. Tunbl
06BbEMHbIX B3aMMOOENCTBUN B 0©enkoBbIX
mMakpomonekynax. KoHdopmaunoHHas nogBMKHOCTb
6enkoB. CTPYKTYpHble M 3HepreTMyeckue akTopsl,
onpegensowme QUHaMUYECKYIO 1 KOHGOPMALMOHHYHO
NOABUXHOCTb bernkos. MeToapl N3y4yeHns
KOH(pOpMaUMOHHOW noaBuMXHoCTW. Ponb Bogbl B
dOpPMMpPOBaHUN CTPYKTYPbI BUOMONEKyn

OHnaiH-Kypc
«Brodmsmkar
https://edu.vsu.r
u/course/view.p
hp?id=7261

Buodunanka KneTouHbIX n
MeMOpaHHbIX MPOoLLECCOB
Brnodusmka membpaH

KoHuenuusi rmapodobHOro crnosi B opraHusauuu
6rnomMeMbpaH. YHUKanbHOCTb MeMOpaHHbIX NIMNNO0B B
CamMOnpOM3BOSIBHOM  (POPMUPOBAHUN  MEMOBpPaHHbIX
CTPYKTYp B BOAHOW (pa3e M Ha ee MOBEepXHOCTH.
MogenbHble nunuaHele MembpaHbl. CoBpeMeHHas
mMogens  MembpaHbl. da3zoBble nepexoabl "
MUKPOBSA3KOCTb NunugHoro ©Oucnos. [lepokcnaHoe
okucneHve nunuaos. OuHamunka GuomembpaH. Tunbl
NnoaBWXHOCTEN nunuaos B MembpaHax;
KOMNMNYECTBEHHbIE XapaKTEPUCTUKN MNOABUXHOCTEN W
MeToAbl X onpeaeneHus.

TpaHcnopT  BewecTB  4epe3  OGuonoruvyeckue
mMembOpaHbl. [IBa nyTM TpaHcnopTa MeMOpaHHbIX
GenkoB M NMNOMPOTEMHOBBLIX KOMMIIEKCOB B KreTKe.
HeunsbupaTenbHbil  TpaHCnopT. Ponb  curHanbHbIX
NenTUAOB W CUrHamnbHbIX Y4acTKOB B COPTUHIE W
HanpaBneHHOM TpaHcnopTe benkoB B
nnasmaTU4eckylo  MemMOpaHy,  MWUTOXOHOPUN U
xnoponnactbl.  BHYTPUKMETOYHbIW  TpaHCnopT C
NMOMOLLIbIO TPaHCMOPTHLIX MY3bIPbKOB, OKAMMITEHHbIX
TPaHCMOPTHbIX My3blPbKOB U CEKPETOPHbIX MY3blIPbKOB;
KPYroBOpPOT MOMEKYNSAPHBLIX KOMMOHEHTOB MeMOpaH u
peuentopoB B kneTtke. CuMHTE3 M NyTW TpaHcnopTa
OCHOBHbIX MeMOpaHHbIX NMNUOOB B KIETKE; porb
GenkoB-nepeHoc4MkoB  poconunMaoB B 3TOM
npovecce.

MexaHuam paboTbl MOHHbLIX KaHaIoB 1 HACOCOB.

OnucaHve WOHHbIX TOKOB B Mogenu XomKKuHa-
Xakcnu. BopoTHble TOKM. PacnpocTtpaHeHue
BO3OyxaeHusi.  KabenbHble  CBOWCTBA  HEPBHbIX
BOIMOKOH. [1poBeaeHne umnynsca no HeMMerMHOBbLIM Y
MUWESNUHOBbLIM BOSOKHaM. OHeproobecneveHne
NpoLLeCCOB pacnpocTpaHeHns BO36Y>XAEeHNS.

OHnanH-kypc
«bunodmnamkar
https://edu.vsu.r
u/coursel/view.p
hp?id=7261



https://edu.vsu.ru/course/view.php?id=7261
https://edu.vsu.ru/course/view.php?id=7261
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https://edu.vsu.ru/course/view.php?id=7261
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https://edu.vsu.ru/course/view.php?id=7261
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6 Buodunamka AkTuBHbIE hopMbl kucnopoaa (ADK). MoepexaeHne | OHNanH-kypc
cBob6ogHOpaauKasnbHbIX OHK c yyactmem AO®K. TllospexgeHve 6enkoB c | «buodmankar
peakuuin 1 NpoLLeccos. yyactnem A®PK. T[lepekucHoe okucneHne numnmngos | https://edu.vsu.r
(MOJ1). 3awmTta opraHMama OT OKUCIUTENBLHOrO | u/course/view.p
nospexaeHuns.  TOJT  cybkneTouHbIX  CTPYKTYyp | hp?id=7261
pactennn. TOJ1 npu penctBum repbuungos wu
CTapeHMN pacTEHUN.
13.2. Pasgenbl gucumnnunHbl U BUAbl 3aHATUN:
Ne Buapl 3aHaTUM (4acoB)
n? Haumerosanme Mpaktnue | Jlabopatop | MHanBmayansH Camocrose
pasgena gucunnnuvHel | Jlekuymn nbHasd Bcero

n ckne Hble ble 3aHATUSA

paboTta

1 KeaHTOBas 6noduauka. i i i 3 13 18
doToburonorus
PagnaunonHas n

2 aKonorunyeckas - - - 3 13 19
Bbrodunsnka
CTpykTypa 1 gMHamuka

3 Bromonekyrn: i i i 3 14 19
TepMoanHamuKa,
KMHETUKA
Brnodusmka

4 B6rononmmepos u i i i 3 13 o5
HagMOMEKYNsIPHbIX
CTPYKTYp
Brodusmnka kneTouHbIX

5 N MeMOpaHHbIX - - - 3 15 25
npoLeccoB
Buodgmamka

6 cBob6ogHOpaauKanbHbIX - - - 3 13 25
peakuui 1 NpoLEeccoB.
KoHTponb 9
NToro 18 81 108

14. MeToan4yeckue ykasaHmA Ans ody4aroLWmxXca no 0OCBOEHUIO AUCLUMIIUHDI
CamocTosTenbHas paboTa acnMpaHTOB OCYLLECTBASAETCSs C  MCMNOoSfib30BaHUEM
PEKOMEHO0BAHHbIX Y4EOHUKOB M y4EBHbIX NOCOOUIN, Hay4HbIX CTaTeN B XOA4E NOArOTOBKM K

3K3aMeHYy.
ACnvpaHTbl  3HAKOMSITCE C  TEOpeTUYeckMM  MaTepuariom B
MHOMBUAYANbHBLIX  3aHATUIA,  CaMOCTOATENbHO  MpopabaTbiBalT U

npouecce

ycBauBatoT

TeopeTuyeckMe 3HaHWS C UCMONb30BaHWEM pekoMeHAyeMon y4vyebGHon nuTepaTtypbl
COrnacHo ykasaHHomy cnmcky (n.15).

Tekywas

artrecrauunda

nposoautca B  hopme

cobecenoBaHus

B Xoae

MHOMBMAOYaNbHbIX 3aHATUN M obecneynBaeT MPOBEPKY OCBOEHUs ydebHOro martepuana,
npnobpeTeHnss 3HaHUN, YMEHUA N HaBbIKOB O0bpasoBaTesnbHbix komneteHum (OK-5). Mpun

noaroToBke K

TeKyLlen

aTTecTauuu

acnmpaHTbl n3y4yaroTt n

KOHCIMEKTUPYIOT

pekoMeHayeMyl npernogaBaTteneM y4eGHyl nuTepaTtypy, CaMOCTOATENbHO OCBavBaloT

NMOHATUNHbBIN

annapar,

3akpennsoT

TeopeTndyeckmne 3HaHuA.

lNMnaHupoBaHne wu

opraHm3auma TeKywnx artrectauunmn 3HaHWUW, ymeHvu7| M HaBblKOB OCYLUECTBIIAETCA B

COOTBETCTBUM C coAepaHueMm paboyeit nporpamMmbl

NnaaHoM C NpMMeHeHneM (poHaa OLLEeHOYHbIX CPeaCTB.
dopmoKr NPOMEXYTOYHOMN aTTecTauun 3HaHUW, YMEHWN MU HaBbLIKOB OOy4aoLLmMXCcs
SBIISIETCA 9K3aMeH.

n KaneHgapHo-teMaTu4eCcKknm



https://edu.vsu.ru/course/view.php?id=7261
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6

15. MNepeyeHb OCHOBHOWM U AOMOSIHUTENBLHOW NUTepaTypbl, PECYPCOB WHTEPHET,

HeOGXOAVIMbIX And oCBOeHUA ANCUUNINHbI
a) OCHOBHas nuteparypa:
Ne n/n MCTOYHMK

1 Buogpusuka : yueb. 0nsa 8y3oe / [B.I. Apmioxoe u dp.] ; [nod ped. B.I. Apmroxoea] .— 2-e u3d.
" | — Mocksa : Akademudeckul NMpoekm, 2013 .— 293 ¢
Pemusos A.H. MeduyuHckas u buonoaudeckas cpusuka : y4eb. dns eysos / A.H. Pemu3sos. —
2. | FTOOTAP-Medua, 2016. — 656 c. — O5C «KoHcynbmaHm cmydeHmay» - URL:
http://www.studentlibrary.ru/book/ISBN9785970435779.html

6) dononHumenbHas numepamypa:

Ne n/n UemoyHuk

Apmioxoe B.I". MonekynsapHas buoghusuka: MexaHu3Mbl IpoOmMeKaHusi u peaynsayuu

3. | BHympuknemoyHbix ripoyeccos : yyebHoe nocobue / B.I. Apmioxos, O.B. bawapuHa ;
Bopoxex. eoc. yH-m .— Boponex : UTNL| BI'Y, 2012 .— 219 c.

Apmiroxos B.I. CmpykmypHO- ¢byHKUUOHaIbHOE cOCmOosiHUe buomembpaH U MEXKIemOYHbIe
4. | e3aumodelicmeus : y4ebHoe rnocobue / B.I'. Apmiwoxos, M.A. HakeacuHa. - BopoHex : UTL|
BI'y, 2008. — 156 c.

Apmroxos B.I. Onmuyeckue MemoOdb! aHanu3a UHMakmHbIX U MOOUUUUPOBaHHbIX

5. | 6uonoauveckux cucmem: y4eb. nocobue / B.I. Apmioxos, O.B. [lymuHuesa. — BopoHex : u3o-
80 BopoHex. 2oc. yH-ma, 1995, — 280 c.

buogpusuka: yuebHuk st cmydeHmos 8y308 / B.®. AHmoHos, A.M. YepHbiw, B.U. NaceyHuk u
0p.; nod ped. B.®. AHmoHosa - M.: BJIA[JOC, 2003. - 287 c.

Bnadumupos KO.A. @usuko-xumuyeckue oCHo8bl ghomobuosioaudeckux npoyeccos / HO.A.
Briadumupos, A.A. NomaneHko. — M. : [Ipogha, 2006. — 285 c.

BonbkeHwmeltiH M.B. buoghusuka [BrnekmpoHHbIl pecypc] / BonbkeHwmelH M. B. — 4-g,

8. | cmep. — CaHkm-llemepbype : JlaHb, 2012 .— 608 ¢. — OBC «JlaHb» —
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=3898>

Kydpsiwoe FO.b. PaduayuoHHasi buogusuka. PaduoyacmomHbie U  MUKDPOBOITHOBbIE

S areKmpomagHUmHbIe usnydyeHus : yyeb. ons sysos / 10.6. Kydpsawos, FO.®. lepos, A.5. PybuH.
— M. : Qusmamnum, 2008. — 181 c.
Pybur A.B. buoghusuka : y4eb. 0na ey3o8 : 6 2 m. /A.b. PybuH. — M. : 130-60 Mock. yH-ma :
10 Hayka, 2004.
“| T.1: Teopemuyeckas buopusuka. — 2004. — 462 c. T.2 : bBuogbusuka KrnemoyHbIX Npoyeccos. —
2004. — 469 c.
11.

Pybur A.b. buoghusuka : yyebHuk / A.b. PybuH .— Mockesa : KHoPyc, 2016 .— 189 c.

8) UHGhOpMaYUOHHbIE 3NIEKMPOHHO-0bpa3osameribHbIe PECYPCHI.
Ne n/n NemoyHuk

12. | www.lib.vsu.ru — SHE Bl'Y, 36C MELJ®APM, 36C YHusepcumemckas bubnuomeka
http://www.ncbi.nlm.nih.gov/Pubmed - basa Hay4yHbix OaHHbIX 8 obrnacmu 6buomMedOUUUHCKUX
13. | Hayk. (MEDLINE u 0p. 6uomeduuyuHckue u3daHusi). lMouck cmamel o umMeHam U KITHo4e8biM
cnosam. OnpedeneHue uHOeKca UumuposaHuUsi U umnakm-ghakmopa. Tekcmoeas uHghopmayusi
U lumepamypHble cCbifiku. Paboma ¢ Hay4YHbIMU XypHanamu.
http://www.uniprot.org - LleHmpanbHoe xpaHunuuje J0aHHbIX O rocredosameslbHOCMsX U
yHKUusix benkoe — b6asza OaHHbIX YHugepcasbHo20 besikogoeo pecypca (Universal Protein
Resource, UniProt,)

14.

15. .
Elibrary.ru — HayyHasi annekmpoHHasi bubriuomeka

16. MNMepeyeHb y4eObHO-MeTOANYECKOrO ob6ecnevyeHns ANs CaMOCTOATENIbHOU paboThbl
Ne n/n M CTOYHMK

BawapuHa O. B. CriekmparnbHbie U xpoMamozpaguyeckue memoOs! aHanu3a buocucmem :
y4eb. mamepuarnbl Kk 6onbwomy npakmukymy / O. B. bawapuHa, B. I. Apmioxos. - BopoHex :

L | Uso-e0 By, 2006. - 65 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf>
> lMpakmukym no 6uogpusuke / [B.I. Apmioxos u 0p.] ; BopoHex. 2oc. yH-m ; [od obuw. ped. B.T.

Apmioxosa] .— BopoHex : U3damenbckuti dom BI'Y, 2016 .— 313 c.



http://www.studentlibrary.ru/book/ISBN9785970435779.html
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3898
http://www.lib.vsu.ru/
http://www.ncbi.nlm.nih.gov/pubmed
http://www.uniprot.org/
http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf
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17. UHdopmaumnoHHbIE TEeXHONOrnunu, ucnosiblyemble ANA peanusauum y4veOHoOM
AUCLUUNSINHBI, BKMKO4YaA nporpaMmHoe obecneyeHne U UMHGOPMALMOHHO-
cnpaBoOYHble cUcTeMbI (MNP HEOO6XOAUMOCTH)

DreamSpark (HeorpaHn4yeHHOe KOM-BO HACTOJSIbHbIX U CepBEPHbIX OnepaLMOHHbIX
cuctem Microsoft gns ncnonb3oBaHus B y4eBHOM M HaydHOM npouecce) - NULeH3us
AewncteyeT oo 31.12.2019, por. 3010-15/1102-16 ot 26.12.2016.

Microsoft Office Professional 2003 Win32 Russian, 6GeccpoyHas nuueH3ns
Academic Open, gor. 0005003907-24374 ot 23.10.2006.

OducHas cuctema LibreOffice 4.4.4 (CBo6oaHO pacnpocTpaHsemoe nNporpaMmmHoe
obecneyeHune)

Microsoft Windows Professional 8.1 Russian Upgrade Academic Open License No
Level. bBeccpoyHas nuueH3na Academic OLP, gor. 3010-07/73-14 ot 29.05.2014.

Microsoft Office 2013 Russian Academic Open License No Level. beccpo4yHas
nuuyensna Academic OLP, gor. 3010-07/73-14 ot 29.05.2014

1. NnHdopMaumMOHHO-KOMMYHUKALMOHHbIE TEXHOMornm (koHCynbTauMm
npenogaesatens 4epes TemaTudeckme opymbl U BebuHapbl C MUCNONb30BaHMEM
3MEeKTPOHHON  MHdOpMauUnoHHO-obpasoBaTtensHon cpeabl ®rBOY BO  "BIy"
O6pa3soBaTenbHbIN NopTan « ANEKTPOHHbIN yHUBepcnteT BIY» (www.moodle.vsu.ru).

2. ObC YHuBepcuteTtckas Gudbnunoteka ONLAIN

18. MaTepnanbHoO-TeXHU4YECKoe obecnevyeHme ANCUMNIINHDI:

Jlabopatopua  TeopeTudeckon Guocmavkm (OnNa  npoBedeHus  3aHsaTURM | . BopoHex, nnowagp
CEMMHApPCKOro Tuna, TEeKyLWero KOHTPONS W MPOMEXYTOYHOW atTectauuu): | YHuBepcuteTckasa,  A.1,
CneuuwanusmpoBaHHas Mebenb, npoektop SANYO PLS-SL20, akpaH ans | nom. |, aya. 59

npoektopa, Hoytoyk ASUS V6800V C BO3MOXHOCTBIO MOOKIHOYEHUS K CETU

«MHTEpHET»
Y4yebHas ayauTopus Ans NpoBedeHUst 3aHATUA CeMMHapCcKoro Tuna, Tekywero | r.  Boponex, nnowagp
KOHTPOIIS U MPOMEXYTOYHOW aTTecTaunmn: YHuBepcutetckas, Aa.1,

CneuvannampoBaHHaa mMebenb, pH-meTp noptatuBHbii HI83141; anctunnatop, | nom. |, ayq. 61
4 n/v, HepxaBetLan ctanb 6e3 6aka Hakonutens, Liston; go3umeTtp-pagnometp
MKI-01-10/10; mwukpockon MBC - 10; mukpockon meguumHckmn BUOME[L
ucrnonHeHne BWOMEL 2; pH-meTp KapMaHHbIA, KOPOTKUA  3MEKTPOL,;
cnektpodomeTp MpomIkollab M3-5400YD; Bucko3nmeTp

JvcnnenHbin Knacc, ayautopus Ansd npoBedeHus rpynnoBbIX U MHAMBUAYanbHbIX | I BopoHex, nnowagb
KOHCynbTauun, nometleHve ans CaMOCTOATENbHON paboTbl: | YHuBepcutetckad, 4.1,
CneuunanunsmpoBaHHas Mebenb, komnbloTepbl (cuctemHbin 6ok Intel Celeron | mom. |, aya. 67

CPU 430 1.8 GHz, moHuTtop Samsung SyncMaster 17) (12 wT.) ¢ BO3MOXHOCTbIO
noAkn4eHns K cetn «MHTepHeT»



http://www.moodle.vsu.ru/
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19. OueHo4Hble cpeacTBa ANA NPOBeAEHNA TeKYLLEero KOHTPOssi U NPOMeXyTOYHOMN
aTTecTauumn

19.1. TeKyLMIN KOHTPOIb

KoHTponb ycneBaemMocTV MO AUCLUMMNIIMHE OCYLLIECTBISIETCS C MOMOLLbIO CrieaytoLmx
OLIEHOYHbIX CPEACTB:

19.1.1. Bonpocbl ana cobecegoBaHuA

1. KBaHTOBass 6Guocmamka. OHepreTudeckme ypoBHM Mornekyn. BsaumopgewncTtsue
KBaHTOB CBETa C MOrieKyramu.

2. JltoMuHecueHuuns. dnyopecueHuus " docdopecueHunA. MpnmeHeHne
NIOMWHECLIEHTHOrO aHanmaa B Guonorum n hapmaumm.

3. CnekTpanbHble CBOWCTBA HEKOTOPbIX OuomMonekyn. AHanmu3 TOHKOM CTPYKTYpbl
CMEeKTPOB MNOrMoOLLEeHUS.

4, doTobuonornyeckne npoueccobl n nx ctagun. PoTtoxmmmyeckne peakumm B 6enkax,
nunngax u HyKNemHoBbIX KUCNOTax.

5. OHK kak OCHOBHasi BHYTPUKNETOYHasi MULLUEHb MNPU fneTanbHOM W MyTareHHOM
aencteuu ynotpadmMoneToBoro ceeTa.

6. PoTOCEHCMOMNM3NPOBAHHbIE M ABYXKBAHTOBbLIE peakumm npu nospexaeHnn OHK.

7. MexaHnambl poToAMHAMUYECKNX MPOLIECCOB.

8. 3awwmta OHK HeKoTOpbIMN XUMUYECKMMN COEQUHEHUSIMUA.

9 AddekTbl doTopenapaumm n doTo3aLmnThI.

10. depmeHTaTUBHBIN XapakTep U MOMNEKYISIPHbIN MEXaHn3M OTopeaKTMBaLMMN.

11. Ponb oTonHayuMpOBaHHOIO CKMHTE3a OMONOrMYECKN aKTMBHbLIX COEAWHEHUA B
npouecce oTo3amThl.

12. MexaHn3am OTOCUHEPreTUYEeCKUX peakumin npu KOMOMHMPOBAHHOM OENCTBUM
pasHbIX ANVH BOSH yNbTpadnoneToBoro ceeTa.

13. Bbuodmsnyeckne oCHOBbI 4ENCTBUS NTA3ePHOro U CBETOANOLHOIO N3NYyYEHNS.

14. MexaHn3Mbl NOrnAoLEeHNS SHEPTUN NOHN3NPYIOLLNX U3NyveHui. [JosnmeTpus.

15. B3anmopgenctene pasHbIX BWMOOB MWOHU3MPYIOLLEro W3MyYeHUs C atomMamu U
MOJieKyfiaMm BellecTsa

16. Knaccudukaumna TepmogmHaMmnyeckmx CUCTeM.

17. MepBbIN 1 BTOPOW 3aKOHbI TEPMOANHAMMUKN B BUonormu.

18. TennoemkoCTb W CXumaemocTb 6enkoBbix rnobyn. PacdeTbl 3aHepreTnyeckmnx
adhheKkToB peakunn B BUONOrMyeckux cuctemax.

19. M3meHeHne aHTponuu B OTKPbITLIX cuctemax. MNMoctynat MNpuroxuHa.

20. TepmogmHamu4eckue yCrnoBus OCyLLEeCTBNEHNS CTaLMOHAPHOrO COCTOSIHUS.

21. TepmoanHammyeckoe  COMpsbKeHMe  peakumn n - TennoBble  3ddekTbl B
Bronornyeckmnx cmctemax.

22. lMoHATME 0006LLEHHbIX CUN U MOTOKOB.

23. JInHenHble COOTHOLWIEHMSA N COOTHOLWEHNS B3anmHocTn OH3arepa. TepmoanHamumka
TPaHCMOPTHbLIX MPOLIECCOB.

24.  CTauMoHapHOe COCTOSHME U YCIOBUS MMHUMYMA CKOPOCTU MPUPOCTa SHTPOMUN.

25. Teopema lMpuroxuHa.

26. TepmogmHamudecKkne xapakTepPUCTUKM MOSEKYNAPHO-3IHEPreTUYECKMX NPOLECCOB B
dnocucremax.

27. O6wwne KpuUTEpUU YCTOMYMBOCTU CTAUMOHAPHbIX COCTOSIHUM WM nepexofa K HUM
BO6N13M 1 BOanu ot paBHOBECKS.

28. CBA3b 3HTpONUU 1 NHopMaLmn B GONOrMYecKnx cuctemax.

29. Brnodunanka 6enka n HyKNemHOBbIX KACOT.

30.  Ycnosusa cTabunbHOCTM KOHUIrypaumm MakpoOMOSeKyrl.

31. dasoBble nepexofbl. [Nepexoabl rnobyna-knyook.

32. KoonepaTueHble CBOMCTBA MaKpOMOJIEKYII.

33.  Tunbl 06BbEMHbBIX B3auMOLEeNCTBUA B GENKOBbLIX MaKpOMOSIEKynax.

34. KoHdopmaLmoHHas noaBwkKHOCTb 6enkoB. CTPYKTYpHble UK 3HepretTudeckme
dakTopsbl, onpegensoLwme AMHaMUYECKY 1 KOH(POPMaLMOHHYIO NOABUMXHOCTb 6ENnKoB.
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35. MeToabl M3ydeHUs KOHpOPMaLNOHHOMN NOABMXKHOCTU. Porib BOAbl B hopMmnpoBaHum
CTPYKTYpbl BrioMonekyn

36. KoHuenumsa ruapocobHoro cnos B opraHnsaumm uomemopaH.

37.  YHMKanbHOCTb MeMOpaHHbIX nMNMAOB B CaMONpPOU3BOSIbHOM  hopMMpoBaHMK
MeMOpaHHbIX CTPYKTYp B BOAHOW ha3e 1 Ha ee NOBEPXHOCTMW.

38. MogenbHble nunuagHbie MembpaHsbl.

39. CoBpemMeHHasa mogenb membpaHbl.

40. dasoBble Nepexoabl 1 MUKPOBA3KOCTb NMNNAHOro 6GMCcnos.

41. lMepokcngHoe okmcnenne nunugos. OuHamuka dnomemOpaH. Tunbl NOABMXKHOCTEN
nMnuaoB B MeMOpaHax; KONMYECTBEHHbIE XapaKTePUCTUKM MNOABWXKHOCTEW W MeTOoAbl WX
onpegeneHus.

42. TpaHcnopT BewecTB 4yepe3 bGuonormyeckne membpadbl. [1Ba nyTyu TpaHcnopTta
MeMOpaHHbIX 6ENKOB N NMNONPOTENHOBbLIX KOMMIIEKCOB B KNETKE.

43. HeunsbupaTtenbHbin TpaHCNopT.

44, Ponb curHanbHbIX NeNTMAO0B U CUrHanbHbIX Y4acTKOB B COPTUHIE W HanpaBneHHOM
TpaHcnopTe 6enkoB B nnasmaTnyeckyto MeMbpaHy, MUTOXOHAPUU U XITOPONacTbl.

45, BHYTPUMKNIETOYHBbIN TPAHCNOPT C MOMOLLbIO TPAHCNOPTHBLIX MY3bIPbKOB, OKAMMITEHHbIX
TPaAHCNOPTHBIX MY3bIPbKOB N CEKPETOPHbIX MY3bIPbKOB; KPYroBOPOT MOSMEKYNSPHbIX KOMMOHEHTOB
MeMbpaH 1 peLenTopoB B KIETKE.

46. CvHTE3 u nNyTM TpaHcnopTa OCHOBHbIX MeMOpaHHbIX NUMNUMAOB B KIETKe; posib
6enkoB-nepeHocUYnKoB hochonmnmaos B 3TOM npoLecce.

47. MexaHunam paboTbl MOHHBLIX KAHANOB M HACOCOB.

48. OnuncaHne NoHHbIX TOKOB B MOAENM XOMKKNHA-XaKkcnn. BopoTHbIE TOKMW.

49, PacnpoctpaHeHune Bo3byxaeHus.

50. KabenbHble cBOMCTBaA HepBHbIX  BOMOKOH. [lpoBegeHne wvmnynbca Mo
HEMUWENTMHOBbLIM U MUESTMHOBbLIM BOSTOKHaM.

51. OHeproobecneyeHne NpoLeccoB pacnpocTpaHeHnsa BO30yXaeHus.

52. AkTMBHbIE hopMbl kncriopoga (ADK).

53. MoepexaeHune AHK c yyactnem APK.

54. MoepexaeHune 6enkos ¢ yyactmem APK.

55. MNMepekncHoe okucrnenne nunuaos (MOIN).

56. 3awmTa opraHmama OT OKUCITUTENBHOIO NOBPEXAEHMS.

OnucaHune TexHonormm nposeneHnda

Tekywaa aTrectaumss NPoOBOAUTCA BO BpeMs MHOMBMAYANbHbIX 3aHATUA MO KaXOOMY U3
pas3genoB AUCUMNIMHBIL, yKaszaHHblix B n. 13.1. ATtTectauua npoxoguT B opme OGeceabl
npenogasatens W acnupaHTa, Ha KoTopon obyyawwuncs B pexume "Bonpoc-oTeeT"
OEeMOHCTpUpyeT 3HaHue OTAenNbHbIX pasfenos AUCLMNNUHBL U YMEHUE MPUMEHATb MOMyYeHHble
3HaHWS NpY pelueHnn 3agad coB6CTBEHHOro AMcCepTaLMoOHHOIo uccrneaoBaHms. [ns oueHnBaHus
OTBEeTa UCMOoNb3yeTCHa KONMMYECTBEHHAA LWKana.

TpeboBaHWUS K BbINOMHEHWIO 3a4aHUI (MU LIKarbl U KpUTEPUM OLIEHUBAHMS)

OueHka Kputepum oueHok

lMonHO packpbITO coaepxaHue maTepuana B o6bEMe NporpaMmmeil.
YETKO 1 NnpaBuIbHO AaHbl ONpeaeneHns U packpbITO coaepKaHue.
OTnnyHo [okasaTtenbcTBa NpoBefeHbl HA OCHOBE 3HaHUSA (PU3NYECKMX 3aKOHOB.
OTBeT camoCTOATENbHbIN, NPU OTBETE UCMNOMb30BaHbI 3HAHUS,
nNproBpeTEHHbIE paHee.

PackpbITo OCHOBHOE coaepXaHue matepuana. B ocHoBHOM npaBunbHO
AaHbl onpeaenenus, noHaTus. OTBeT camocTosTenbHbIN. MaTtepuan
N3IOXKEH HeMosHo, AONYLLEHbl HETOYHOCTU NPY POPMYNMPOBaHUM
BbIBOAOB M UCMONb30BaHUN TEPMUHOB. .

XopoLuo

YCBOEHO OCHOBHOE coepkaHne Mmatepuarna, Ho U3MNoXeHO
YnoBneTBopuTenbHO | pparMeHTapHo, He Bcerga nocriegoBaTernbHo. Onpeaenenns u
NOHSITUSI AaHbl He YETKO. [onyLeHbl oWnGKM NPY NPOMEXKYTOYHBIX
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MaTeMaTn4eCKMX BblKiiagkax B BbiBOAAX. HeymeHme MCMOoJ1Ib30BaTb
3HaHWNA NoJ1lydeHHbIE paHee.

OcHoBHOEe coaepxaHne y4ebHoro matepumana He packpbiTo. He gaHbl
HeynoBneTBopuTENbHO | OTBETHI HA JOMNOSMHUTENbHbBIE BOMPOCHI Npenogasartens. JonyLleHbl
rpyoble ownbKkn B onpeaeneHunsx.

19.2. NMpomexyToyHasa aTrectauus

MpomexyToyHas aTTecTaums Mo AUCUUMNMHE OCYLLECTBNSIETCA C MOMOLLbIO CReaytoLmx
OLIEHOYHbIX CPEACTB:

19.2.1. Nepe4veHb BonpocoB Ansa oopMnpoBaHUA KOHTPOIIbHO-U3MepPUTENbHbIX
MaTepuanoB NPOMEeXyTOYHOM aTTecTaumm

1 Brnodguanka kak Hayka. CoBpemeHHble Npobrnembl GMoU3nNKK.

2. NcTopusa passutnsa 6nodunsnkm

3. TepmognHamunka 6MONOrM4YeCcKMX NPOLECCOB, OCHOBHbIE MOHATUS U 3aKOHbI.

4 TennoBble addeKTbl B BUocUcTEMAX.

5 CraumoHapHoe cocTtosiHne 6uonormdeckmx cuctem. CTaunmoHapHOe COCTOSIHWE W

TepMOoAMHaMMyecKoe paBHOBECHE.

Teopema lMpuroxuHa ans OTKPbITON CUCTEMBI.

CooTHowweHne OH3zarepa.

OCHOBHbIEe NOHATUSA U OCOBEHHOCTU KMHETUKN BUONOrnyecknx npoLeccos.

KnHeTnka pepMeHTaTUBHbBIX peakuni.

10. DU3MKO-XUMMYECKME MEXAHU3Mbl (DEPMEHTATMBHOMO KaTtanusa.

11. Annoctepu4yeckne bepmeHTbl 1 KoonepaTUBHbIE CBOMCTBA MakpoOMOMeKy-.

12. Cwunbl ctabvnusaumm cTpykTypbl GononMmepos.

13. Ponb Boabl B hopMmnpoBaHnm CTpyKTypbl Buomonekyn.

14. YpoBHM  CTPYKTypHOM  opraHmsaumm 6GenkoB. CBs3b  KOHOPMALMOHHOM
NOABWKHOCTM U (PYHKUMOHUPOBaHUA 6enka

15. TloHsTne o donaunHre 6enkoB. ATanbl ponguHra.

16. ®donauHr 6enkoB. TepMmoanHammudeckas BOPOHKA.

17. [eHaTypaums 6enkoB, uandeckne xapakTepmcTmkmn npouecca.

18. Bruodunsnka 6enka. JuHammyeckme ceorcTBa 6enKkos.

19. CTpyKTypa HYKNEenHOBbIX KUCIOT, hnsmko-xmummnyeckue cesomnctea HK.

20. CTtpyktypa wn yHKumn Guonormdeckux membpaH. CoBpemMeHHass MoAenb
6rnomemOpaHbI.

21. ®uanyeckne ceonctesa buomembpaH, nx cBA3b ¢ PYHKLUNOHMPOBAHNEM MEMBPaH.

22. [uHamuka CTPYKTYPHbIX 3NemMeHTOB BuoMembpaHsbI.

23. da3oBble Nepexoabl, MUKPOBA3KOCTb NIMNNAHOro GMcnos.

24. BrnuvsiHne ounanko-xmmmyeckmx oaktopoB Ha CTPYKTYPY U OyHKUUK BuomemobpaH.

25. MemOpaHHble nMnMAabl, OCHOBHblE Knaccbl nunngos. [lepokcugHoe okucreHue
NUNngoB, ero 3Ha4YeHMe B HOPME 1 Npu NaToNormu.

26. KoHuenumsa ruapocobHoro cnos B opraHunsaummn 6uomemopaH. MNMoHaTne o padrax.

27. MogeneHble nunugHole MemOpaHbl, WX CTPOEeHMEe, Cnocobbl MPUrOTOBIEHMS,
nepcneKkTnBbl NPUMEHEHUS B MeAnLIMHE.

28. TpaHcnopT BewecTB 4vepe3 Guonornyeckne membpaHbl. AKTUBHbBIA U MACCUBHbIN
TpaHcnoprT.

29. [MaccuBHbIM TpaHCNOPT BeLWlecTB 4epe3 OumomembpaHy. YpaBHeHus Teopenna,
HepHcTta-lnaHka, Puka.

30. Bugbl naccuBHOro TpaHcnopTa BewecTB uYepe3d 6GuomembGpaHy. [lpoctas u
obneryeHHas gnddysms. MexaHnam dyHKLMOHMPOBaAHUS GENKOB-NEPEHOCHMKOB.

31. NOHHble KaHanbl: MexaHu3M paboTbl, CENEKTUBHOCTb.

32. OCHOBHble CEMENCTBA MOHHbIX KAaHAOB.

33. JNlvuranpgonepupyemMbie (nuraHgynpaensieMble) KaHanbl (peuenTtopbl), MEXaHUXM KX
paboTbl.

34.  AKTUBHbIN TpaHCnopT. IOHHbIE HAcoCkl, MOMEKYNAPHbLIA MEXaHU3M UX paboTbl.
35. ConpsikeHHbIN (BTOPUYHO aKTUBHbIN) TPaHCNOPT.




36.
37.
38.
39.
40.
41.
42.
43.

44.

45.

46.

47.

48.

49.

50.

5l.
52.

53.

54.
55.
56.
57.
58.
59.

60.
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Knaccudgukaums 3NEKTPUYECKNX noTeHumanos Buocuctem. MexaHu3m
opMUpOBaHUA NOTEeHUMana nokos.

MexaHnam opmupoBaHua noteHumana pgencrems (Bo3byxaeHus). CsowncTBa
noTeHunana gencteuns, ero gasbl. OnncaHne MOHHbIX TOKOB B MoAenn XOmKKUHA-
Xakcnu.

PacnpocTtpaHeHune Bo30yxaeHus. KabenbHble CBONCTBA HEPBHbBIX BOJTOKOH.
BsA3kocTb. Hbl0TOHOBCKME M HEHBIOTOHOBCKME XUOKOCTU. BA3KOCTb KpoBMU.

Buapl BA3KOCTU. XapakTepuctuyeckas BA3KOCTb GMoNonnmepos.

MoHaTne o pedpakuunu, Buabl pedpakumn.

KBaHTOBasi 6uodmsmka. Ee uenn n 3agaun. SHepreTmyeckme ypoBHN MOMEKYII.
MexaHn3Mbl NOrMNOLWEHNS 3HEPTMN WMOHU3MPYIOLLMX M3NyYyeHuin. Baanmopencreme
pasHbIX BUOOB MOHU3NPYIOLLLEro U3y4YeHUs ¢ aToMamMn U MOriekyriaMum BeLLecTsa
Cnocobbl  gesaktmBaumMm  BO3OYXXAEHHbIX  COCTOsiHMM  Monekyn.  Cxema
nornowaTenbHbIX W Oe3aKTUBAUMOHHbIX MNEepexodoB B Mornekynax (cxema
AGnoHckoro).

KayecTBeHHbIEe 1 KONUYECTBEHHbIE NoKasaTenu nornowieHns ceeta. 3akoH byrepa —
JlambepTta — bepa, OTKNOHEHUs1 OT Hero. [pumeHeHne 3akoHa Ansi onpeaeneHus
KOHLUEHTpauun BewlectBa B pactBope. MonspHbiM U yAeNbHbIN KO3 PULNEHTDI
NOrnoLweHns, X NPUMEeHeHe Ans onpeaeneHns KOHUeHTpauumn BeLLeCTB.

CnekTpbl nornoweHnss Guomonekyn (Ha npumepe 6enkoB U HYKNEUHOBbLIX KUCHOT).
Xpomodbopbl. CBA3b CNEKTPOB MOTMOLEHNSI CO CTPYKTYPOWN MaKpOMOSEKYyr.

MeToapb! n3yveHuns KOHGOPMaLNOHHOIo COCTOSIHUSA BGruomonekyn n
HaaMOMEeKyNAPHbIX KOMMEKCOB.

CnekTpanbHble meToabl aHanusa. ObLme NPUHLMNbLI CNEKTPOCKOMMUM.

MeTogbl onTMYECKOW MONEKynsipHOW  crnekTpodoToMeTpun  (aBCcopOLMOHHBIV
doToMETPUYECKUI aHanms, oToHedenomeTpus, dnyopumeTtpu4,
pedpakTomeTpus).

MMomnHecueHums. Buabl  noMmuHecueHumn.  [puMeHeHne  NMIOMUHECLEHTHOro
aHanusa B Guonoruun.

HosnmeTpus.

B3anmopenctene pasHbiX BUOOB PaLMOAKTMBHOIO W3Ny4YeHust C aTtomamu U
MoOJieKynamm BeLlecTsa.

dotobuonornyeckne  npoueccbl.  OcHoOBHble cTagun  HoToBMONOrMYECKOro
npouecca. Cnektpbl poTo6MONOrM4eckoro AencTBuS.

doToxuMMYeCKMe peakumm B Benkax.

doTOoXMMUYECKME peakumm B Nunuaax.

doTOXMMMYECKME peaKLMM B HYKNENHOBbBIX KUCMOTax.

doTOCEHCMOMNN3NPOBaHHbIE U OBYXKBAHTOBbIE peakumu npu nospexaeHun OHK.
MexaHun3mMmbl OoTOANHAMUYECKNX NPOLECCOB.

Jlazep, 0OCOBEHHOCTWM JlA3epHOro W3NyvYeHusl, ero MNpuUMEHeHue B OGuonormm wu
MeauuuHe.

doTopeuenuma.  3puTenbHble  MUIMEHTbl  POTOpPELEenTOpHOM  MeMOBpaHbl.

MexaH13Mbl reHepauum peLenTopHoro noTeHumuana.

anMepr KOHTPOJNNIbHO-U3MepUTeNnbHbIX MaTepuarnoB K HpOMe)KYTO‘-IHOﬁ

aTtrectauumm

YTBEP>XOAKO

3asepyowmn kadegpomn
O1odun3nku 1 BMOTEXHONOTNN
B.l". ApTioxoB

21.03.2022 .

Hanpasnexune nogrotoBkun 06.06.01 buonosudeckue HayKu
Ovcumnnuia 2.1.1.3. buogu3suka

dopma obyyeHus oyHas

Bua koHTpona ak3ameH
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Bug atTectaunu npomexymoyHasi
KoHTpornbHO-n3meputensHbli maTepuan Ne 1
1. Briodpmsnka kak Hayka. CoBpeMeHHble 3agadn 6Modun3nkn
2. JhomnHecueHums. Buabl nomMuHecueHuun. [MpyMeHeHue MIMUHECUEHTHOrO aHanusa B

ovornoruu.
3. MpumeHeHNe criekTpanbHbIX METOA0B AN aHann3a KOHOPMaLMOHHbIX UBMEHEHWI B Gernke

lNpenogaBaTtenb O.B. BawapuHa

OnuncaHne TexHonormm nposeneHnda

Ok3ameH no aucuunnvHe "Brnodmsmka" NpoBooUTCSA B YCTAHOBJIEHHbIE YUYEOHbIM MiaHOM
cpokun B chopme ycTHoro cobeceoBaHus. Jk3amMeH MPUHUMAET KOMUCCUS B COCTaBe 3 4enoBek
(3aBenytowmnn kadegpon n 2 npenogaBaTens, ABAALWMXCA crieyManiuctamm B obnactn, 6nnskon
K TemMe [AucCepTauuoHHOro WCCredoBaHWs acnupaHTta). Ha ak3ameHe acnvpaHT nonyyaet
KOHTPONbHO-U3MepUTENbHLIN MaTepuarn, cogepXawmn 3 Bonpoca. Ha nogrotoeky otsogutcs 45
MUHYT. Bo Bpemsi yCTHOro oTBeTa BCE 4SfieHbl KOMUCCUM MOryT 3ajaBaTb OOMNOSHUTENbHbIE
Bonpockl. [1nsa oueHMBaHWs OTBETa UCNONb3YeTCH KONMYECTBEHHAs LKana.

Tpe6OBaHI/IFI K BbIMONHEHMIO 3aJaHuN, LUKanb! 1 Kputepunm oueHnBaHUA

OueHka Kputepum oueHoK

lNonHo packpbITO coaepxaHme martepmnana B 00bEme nporpamMmmel.
U&Tko 1 npaBunbHO AaHbl ONpeaesieHnst N PpackpbiTO CoaepXKaHme.
OT1nunyHo [okasaTenbcTBa NpoBeaeHbl HA OCHOBE 3HAHUS PU3NYECKMX 3aKOHOB.
OTBET cCaMOCTOSATENbHbIN, MPU OTBETE MUCMOSIb30BaHbI 3HAHWS,
NpUobpeTEHHLIE paHee.

PackpbITo OCHOBHOE coaepXaHue matepuana. B ocHoBHOM npaBunbHO
AaHbl onpeaenexus, noHsTus. OTBeT camocTosiTeNbHbIN. MaTtepuan
N3IOXKEH HEMOoJHO, AOMYLLEHbI HETOYHOCTU NPY POPMYNNPOBaHNM
BbIBOJOB M UCMOMNb30BaAHUN TEPMUHOB..

XopoLuo

YCcBOEHO OCHOBHOE cofiepXaHnme MaTepuana, Ho U3N0oXXeHO
dparmeHTapHo, He Bcerga nocriegoBaTtenbHo. OnpeneneHns n
YOoBNeTBOPUTENBHO | MOHSATUS AaHbl HE YETKO. [lonyLieHbl oWnGKM NPY NPOMEXKYTOUHBIX
mMaTemaTU4eckMx BbiKnaakax B BblBoAax. HeymeHue ncnonb3oeatb
3HaHWs NOSyYEeHHbIE paHee.

OcHoBHoOEe coepxaHue y4ebHoro matepuana He packpbiTo. He aaHbl
HeynoBneTBopuTENbHO | OTBETLI HA AOMNOSMHUTENbHbLIE BOMPOCHI Npenogasatens. [JonyLleHbi
rpybble ownbkM B onpegeneHunsx.




