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PABOYAS MPOrPAMMA YYEBHON ANCUNNNNHDBI
2.1.1.3. buodnsuka

1. LLincpp n HaumeHoBaHMe HanpaB/IeHUA NOATOTOBKU:
06.06.01 buonorn4yeckne Haykum
2. Mpodnnb NOAroTOBKU:
Brodhmsmnka
3. Kadheapa, oTBevatoulan 3a peannsayuio UCLUNIUHDI:
kathegpa 61ohnsnkn N GUOTEXHONOTUN

4. CocTaBuTenu nporpaMmmbi:
ApTioxoB Banepuii 'puropbeBuny, OKTOP 6MOMOrMyeckmx Hayk, npogeccop,
BawapuHa Onbra BnagummnpoBHa, KaHanAaT 6M0SIOrMYECKNX HayK, OOLEHT

5. PekomeHpgoBaHa: PekomeHpgoBaHa HMC wmeauko-6monornyeckoro pakynbteTa,
npotokon Ne 2 ot 21.03.2022 T.

6. YueOHbI roa: 2025/2026 Cewmectp(-bl): 7
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9. Llenu n 3agaum y4e6HON AUCLUNJIUHDI:

Llenbro ocsoeHUs1 Oucyur/iuHbl s18/15€mcsi:

- yrny6neHHoe nusyyeHvne TeopeTuyeckux 1 MeTofo10rM4ecknx 0CHOB 61Mohn3snku.

3adayu oucyunsiuHbl:

- M3y4yeHMe OOLWMUX NPUHUMNOB  OMOMOTMYECKM  3HAYMMbIX  SIBNIEHUMIA  Ha
MOJIEKY/IAPHOM YPOBHE, packpbiTue WX Mnpupoabl B COOTBETCTBUM C  3aKOHaMU
COBPEMEHHON PU3NKM 1 XUMUN,

- NOHUMaHMe CBA3N Mexay (M3MYEeCKMMU MexXaHu3MaMmu, Nexawimum B OCHOBe
opraHm3aumm  XMBbIX  OOBEKTOB, n 610N0rNYeCcKNMm 0COBEHHOCTAMMU 7
XN3HeaesaTesIbHOCTH,

- MOHMMaHWe MexaHu3Ma OMONOrMYECKUX SIBMIEHUI, paclunppoBKka NEePBUYUHBLIX
MOJIEKY/IIPHbIX MPOLLECCOB;

- CMOCOGHOCTb  pelwartb  ornpefesieHHble  uUccnepoBaTtesibCkue  3afauu,
ycTaHaB/MBaTb NPUUYNHHO-C/IEACTBEHHbIE CBA3M B (DYHKLUNOHMPOBaHUM 61006 BHEKTOB.

10. MecTO AUCUMN/IVHBI B CTPYKTYype NporpamMmMbl acCnupaHTypbil:
AvcumnnnHa Hanpas/sieHa NoAroTOBKY K cAaye KaHAWaaTCKoro ak3ameHa

11. MnaHupyemble pe3ynbTaTbl OOYYEeHUSs MO AUCUUNAUHE (3HaHUSA, YMeHus,
HaBblK1), COOTHECEHHbIe C MJIaHNpyeMbIMU pe3ysibTaTaMy OCBOEHUS Mporpammbl
(komneTeHUUAMMN):

Kopg Ha3BaHue KomneTeHummn MnaHvpyemble pesynbTaTbl 00y4YeHus
OK-5 CnoCcobBHOCTb M TOTOBHOCTL BbISIBASAITb | 3HAMb: TEOPETUYUECKME OCHOBbI 610GIN3NKK, 0bLme
1 aHanusnposaTb bruoumanyeckue, MOJIEKYISIPHbIE MEXaHN3Mbl B3anMOLeNCTBUN,
PU3MKO-XMMUYECKUE, MOJIEKYNSIPHbIE | fleXallue B OCHOBE 61osiornyeckmx (B T.u.
MeXaH13Mbl MpoTeKaHNs o13MOMOTMYECKMX) MPOLECCOB W ABMEHWIA, NPUHLMMbI

GVO/IOTMYECKMX MPOLIECCOB B KNETKAaxX | 6GUOUN3NYECKUX METOAOB UCC/Ie0BaHUS;
1 APYTUX XMBbLIX CUCTEMAX B HOPME U | yMemb: yCTaHaBMBATL NPUYUHHO-CNIEACTBEHHbIE
npv BO3AENCTBUM BHELUHUX (DAKTOPOB | CBSA3W B (PYHKLMOHMPOBaHUN 6M006HEKTOB,

pa3fnnMuHoi NpUPOAbLI C MCMo/b30BaTh NOJyYEHHbIE 3HAHUS /151 PEeLLEHUS

NCMNOJ1Ib30BaHNEM C/IOXHOW Hay4HOIA NpogIeECCUOHATBbHBIX 3aavy;

annapaTypbl, U1poBbLIX U B/1a0emb: HaBblKaMW 3KCNJlyaTaLun CNI0XHOM

MH(POPMALIMOHHO-KOMMYHUKALMOHHbBIX | Hay4YHOW annapatypbl, LMGPOBLIMU 1

TEXHOJIOTWA. NHOPMALMOHHO-KOMMYHUKALMOHHBIMU
TEXHO/10TUSMM

12. CTpyKTypa 1 cogepxaHue yueoHoO ANCUNNNNHDbI:

12.1 O6beM gUCUUN/IMHBbI B 3a4€THbIX eguHuLax/yacax B COOTBETCTBUMN C YUEOHbIM
nnaHom — 3 3E /108 u.

13. Buabl yueGHoOW pa6oThl:

TpyooemMKOCTb
Bupa yuebHoli paboTbl Bcero Mo cemecTpam
7 ceMecTp No cemecTpa
AYANTOpPHbIE 38HATUS
B TOM UuC/iE;
VHavBuayasibHble 3aHATUA 18 18
CamocTosiTesibHasi pabota 81 81
dopma NpoOMEeXyTO4HOW aTTecTauum 9 9
(3K3aMeH)

NToro: 108 108




13.1. CogepxaHue pasfenos AUCUUNMUHDbI:

Ne n/n HaunmeHoBaHue pasgena CogepxaHve pasgena gucuuninHbl OHnaiH-Kypc,
OVCUMMINHDI QYK*
1. Nlekuumn
He NpeAyCMOTPEHbI
2. NMpakTuyeckue saHATUA
He NpeAyCMOTPEHbI
3. lHguBnayasibHble 3aHATUSA
1 KBaHTOBas brodmamka. KBaHTOBass 6uodimsmka. JDHepretTuyeckne ypoBHU | OHMaiH-Kypc
doTobronorms Moniekyn. BsaumopgelicTBue KBaHTOB cBeTa C | «buodmanka»
Monekynamu. JllomuHecueHums. dnyopecueHums wu | https://edu.vsu.r
hocopecueHuus. TMpuMeHeHMe MHMUHECLEHTHOrO | u/course/view.p
aHanm3a B 6ruonorum n dpapmanmn. hp?id=7261
CnekTpasibHble CBOWCTBA HEKOTOPbLIX 6GUOMOSEKY/I.
AHasIM3 TOHKOW CTPYKTYpPbl CEKTPOB MOT/IOLLEHUS.
doTobmonormyeckme npoueccsl M MX CcTaguu.
doToxuMnyeckne peakumm B 6enkax, nAunugax u
HyknenHoBbix  kucnortax. [JHK kak  ocHOBHas
BHYTPMK/IETOYHAA  MWULIEHb NpU  fIeTa/IbHOM 1
MyTareHHOM [AeiCcTBUM  y/bTpadnosieTOBOIO CBeTa.
®OTOCEHCMOUNN3MPOBAHHbIE " [OBYXKBaHTOBbIE
peakuun npu nospexgeHun [JHK. MexaHu3mbl
goToguHamuyeckmx  npoueccoB. 3awmta  AHK
HEKOTOPbIMU XMMUYECKUMU COEOUHEHUAMMU.
dhbhekTbl  hoTopenapaumMm M POTO3ALUNTBI.
depmMeHTaTMBHBIN  xapaktep U MOJIEKYNSAPHbIA
MeXaHU3M dhoTopeakTnBaLMn. Ponb
hOTOVMHAYLMPOBAHHOIO CMHTE3a 6ronornyeckn
aKTUBHbIX COeAMHEeHWA B npouecce (hoTo3anThI.
MexaHn3m  (pOTOCMHEpreTUYeckMx peakuuin  npu
KOMOUHMPOBAHHOM AEeWCTBUM pasHbiX [AAWH  BOJH
ynbTpadronNeToBoro ceeta.
Brodmsnyeckme OCHOBbI AENCTBMSA N1a3epHOro u
CBETOAMOAHOI0 U31y4YeHUst
2 PagvaunoHHas n MexaHu3Mbl NOrNOLWEHNA IHEPTUN NOHN3NPYIOLLUX OHnaiiH-kypc
3Kosornyeckast ouousnka | nsnydeHuin. JommeTtpus «bunodmsnka»
B3anmopeictene pasHbiXx BMAOB WOHM3MpYytoulero | https://edu.vsu.r
N3Ny4eHnst C aToMammn 1 Moniekynamm BelecTea u/coursel/view.p
hp?id=7261
3 CTpyKkTypa v guHamvika Knaccudpmkaums TepMoguHaMmnyeckmx cucteM. | OHnaiH-Kypc
6UOMONEKYT: MepBblii 1 BTOpPOW 3aKkOHbI TepMoAMHaMuKM B | «Buodunsmka»
TepMoaMHaMuKa, KUHeTuka | 6uosornn. TensIoeMKOCTb U CXMMaeMoCTb 6enkoBbixX | https://edu.vsu.r
rnobyn. PacyeTbl aHepreTmyeckux achdpekToB peakunii | u/course/view.p
B 6uonornuecknx cuctemax. MiameHenme asHTponum B | hp?id=7261

OTKpbITbIX cuctemax. Moctynat MpuroxmHa.
TepmognHamnyeckue ycnoBsus OCYLLeCTB/IEHMS
CTauUMOHapPHOro COCTOSIHMS.

TepmogyHaMMUYeCKOoe  COMPsHKEHVWE — peakunii  u
TennoBble 3PdEeKTbl B OMOMOMMYECKUX CUCTEMAX.
MoHATNME O060O6LEHHbIX CU/T U MOTOKOB. JIMHENHble
COOTHOLLEHUS U COOTHOLLEHUST B3anMHOCTM OH3arepa.
TepmognHamuka TPaHCNOPTHbIX npoL,eccoB.
CTaumoHapHOoe COCTOSIHAE W YCMIOBUS  MUHMMYyMa
CKOpPOCTUM NpupocTa aHTponun. Teopema MNpuroxuHa.
TepMoaMHaMUYECKNE XapaKTEPUCTUKN MOSIEKY/ISIPHO-
3JHepreTuyeckux npoueccos B 6Guocuctemax. ObLue
KpUTEPMM YCTONYMBOCTM CTaALMOHAPHBLIX COCTOSHWIA 1
nepexofga K HUM B6AM3M U BAaNM OT pPaBHOBECUS.
CBfA3b 3HTpPONUM W MHGIOPMaLMM B 6GMOMNOTMYECKMX
CUCTEMAX.
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4 ®usvka 6ronoNMepos 1 Brodmsmka 6enka 1 HyKNnemHoBbIX KMCNOT. YcnoBusa | OHnaiH-kypc
HaAMONEKYNAPHbIX CcTabuibHOCTK KOHcpurypauum MakpoMosnekyn. | «brnodgmsmka»
CTPYKTYp. MonekynspHas dazoBble nepexodbl. [Mepexodbl rnobyna-knyook. | https://edu.vsu.r
6uocpmanka. KoonepatuBHble CBOICTBA Makpomosekysa. Tunbl | u/course/view.p

06BbEMHbIX B3aMMOAENCTBUIA B 6enkoBbIX | hp?id=7261
Makpomosiekynax. KoHchopmauvoHHass NOABWXHOCTb

6enkoB. CTPYKTYpHblE W 3HEpretTmyeckue axTopsl,
onpegenswwme gUHaAMUYECKYIO 1 KOHDOPMAaLMOHHYIO
NOABWKHOCTb 6enKoB. MeTogapbl N3yyeHns
KOH(DOpPMaLMOHHON MNOABWMXHOCTW. Ponb BOAbl B
hopMMpPOBaHMM CTPYKTYPbl BUOMONEKY/T

5 Buodmamka KNeTouHbIX 1 KoHuenumsi rmapodpobHOro cnoss B opraHudauuun | OHnaiH-Kypc
MeMO6paHHbIX NpoLLeCcCcoB 6ruomembpaH. YHUKasIbHOCTb MeMBpaHHbIX MNUAoB B | «brnodmsnkar»
Buodhmamka memobpaH CamMonpoun3BoOIbHOM  (hopMupoBaHUM  MeMbpaHHbIX | https://edu.vsu.r

CTPYKTYp B BOAHOV (dase M Ha ee MNOBEPXHOCTW. | u/course/view.p
MogenbHble nunugHble MembpaHbl. CoBpeMeHHas | hp?id=7261
Modenb  MembpaHbl.  da3oBble  nepexogbl U
MUKPOBA3KOCTbL  iunugHoro 6ucnosa. lNepokcugHoe
okucneHve nunuaos. [AvHamuka 6uomem6paH. Tunbl
NoABWKHOCTE nnugos B MembpaHax;
KO/IMYECTBEHHbIE XapPaKTEPUCTUKN MNOABMXHOCTEN 1
MEeTOAbl UX OnpeseneHus.

TpaHcnopT  BewecTB 4yepe3  Buosormyeckue
MemMbpaHbl. [lBa nyTU TpaHcnopta MeMOpaHHbIX
6€enKoB 1 /IMNOMPOTENHOBLIX KOMIMJIEKCOB B K/ETKE.
HeusbupaTenbHblii  TpaHCNopT. PoJib  CUTHa/IbHBIX
nenTMgoB W CUTHa/IbHbIX Y4YacTKOB B COPTUHIE U
Hanpas/IeHHOM TpaHcnopTe 6enkoB B
nnasmartuyeckylo  MeM6paHy,  MWUTOXOHAPUU 1
xfioponnactbl.  BHYTPUKIETOuYHbI  TpaHCNoOpT €
MOMOLLbIO TPAHCMOPTHbIX My3bIPbKOB, OKaNM/IEHHbIX
TPaHCMOPTHBIX My3bIPbKOB U CEKPETOPHbLIX My3bIPbKOB;
KPYroBOpPOT MOJIEKY/IAPHBLIX KOMMOHEHTOB MeMOpaH 1
peuenTopoB B kneTke. CuvHTE3 M MNyTW TpaHchnopTta
OCHOBHbIX MeMOpaHHbIX UNULOB B KIETKE; pPosib
6enKoB-NEPEHOCUMKOB  poconmnnaoB B 3TOM
npovecce.

MexaHu3m paboTbl MOHHbIX KaHaU10B U HACOCOB.

OnncaHve WOHHbIX TOKOB B MoAenn XOomXKMHa-
Xakcnu. BopoTHble TOKMW. PacnpoctpaHeHne
BO30OYyXaeHusi.  KabesnbHble  CBOWCTBA  HEPBHbIX
BOJIOKOH. [poBegeHne nMnynbca no HEMUEIMHOBLIM 1
MWEsIMHOBbIM BOJIOKHaM. OHeproobecneyeHve
NpOLECCOB PacnpoCTpaHeHMs BO3OYXAEHNS.

6 Buodmsuka AkTUBHbIE hopMbl kucopoga (A®K). MoepexaeHue | OHNanH-Kypc
CcBO6OAHOPaAVKANIbHbIX OHK ¢ yuactmem A®K. [lloBpexpaeHve 6enkoB ¢ | «buodmsmka»
peakunii 1 NpoLEeccoB. yyactnem A®K. [lepekucHoe okucneHve nunuaos | https://edu.vsu.r

(NOM). 3awmuta opraHMaMa OT OKUC/AUTENbHOrO | u/coursel/view.p
noBpeXaeHus. non CYOKNEeTOUHbIX  CTPYKTYp | hp?id=7261
pacteHnin. TMOJST npn pencTsum repouungos wu

CTapeHun pacTeHni.

13.2. Paszgenbl AUCUNNJINHBI U BUAbI 3aHATUIA:

Ne Buapl 3aHATUIA (4acoB)

Yy HanmeHoBaHve flekun | Mpaktud | Nla6opato | Wkaveuayans CamocTosnTe Bcero

pasgena gucumnaviHbl NbHas

n n eckune pHble Hble 3aHATUA

pa6oTta
KBaHTOBas

1 | 6uodmsmka. - - - 3 13 18

doTobmronorms

2 PagnaunoHHas n - - - 3 13 19
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aKonoruyeckas
6uodunsnka

CTpykTypa un
AVHaMuKa

3 | buomonekyrn: - - - 3 14 19
TepmMoanHamMuka,
KMHeTVKa

Brodmsmka
6uononnmepos 1
HaAMONEKYNAPHbIX

CTPYKTYP

Brnodphumsmnka
KNETOYHbIX U
MeMOpaHHbIX
npoLeccos

Brnodhmamnka
CBOGOHOPaAMKabH
bIX peakuuii n
NpoLLecCcoB.

KoHTposib 9

NToro 18 81 108

14. MeTopunyeckue ykasaHuAa ans 06ydaromxcs no 0CBOEHNIO AUCLUMUIIUHDI

CamocTtosTenbHaa paboTta acnMpaHToB OCYLWECTBISETCA C  WCMNOJIb30BaHUEM
PEKOMEHA0BaHHbIX YY4EOHMKOB 1 y4eOHbIX NOCOOUIA, Hay4HbIX CTaTel B Xo4e NoAroTOBKM K
9K3aMeHy.

AcCnupaHTbl  3HAKOMSATCS C  TeopeTMyeckMM  maTepyasioM B npouecce
UHOMBMAOYA/IbHBIX  3aHATUIA,  CaMOCTOATENIbHO  npopabartbiBaloT UM ycBauBatoT
TeopeTMYeCKNe 3HaHUSA C WCMO/Ib30BaHNEM PEKOMEHAYEMONM Y4eBGHON fimTepatypsbl
COr/1acHo ykasaHHoMy cnucky (n.15).

Tekywasa aTrectaumMs npoBoautcs B dQopme cobecefoBaHWss B Xode
NHOMBMAOYA/TbHbIX 3aHATUIA M obecneyrBaeT NPOBEPKY OCBOEHUSA y4ebHOro marepuana,
npuoépeTeHnst 3HaHn, YMEHUI 1 HaBbIKOB 06pa3oBaTesibHbIX kKomneTeHumin (OK-5). MNpwu
NoAroTOoBKE K  TeKywen aTrecTtayum  acnuMpaHTbl  U3yyaloT U KOHCNEKTUPYHT
pekoMeHayemMylo npenogasatesnieM yyebHyl nuTepatypy, CaMOCTOATE/IbHO OCBamBaroT
MOHATUIHLIA  annapat, 3akpennsalT TeopeTuyeckme 3HaHusA. [lnaHupoBaHve U
opraHm3aums Tekywmx atTectauyumnm 3HaHW, YMEHWI A U HaBbIKOB OCYLLECTBMSETCA B
COOTBETCTBUM C cofepxaHvem paboyeli nporpaMmbl U KasieHOAPHO-TEMaTUYeCKUM
nJ1aHoOM C NpUMeHeHneM DOHAA OLLEHOYHbIX CPeACTB.

dopMoli NPOMEXYTOYHOM aTTecTaumMy 3HaHWi, YMEHNA N HaBbIKOB OBy4YatoLmxcs
ABNSAETCS 3K3aMEH.

15. MNepeyeHb OCHOBHOW W [OMNOJIHUTENILHOW NUTepatypbl, PeCYpCOB WHTEPHET,
HEOGXOAMMbIX ANl oCBOeHUA ANCcUunn/inHbl
a) OCHOBHas MTeparypa.
Ne n/n McTOUHMK

1 Buocpusuka : y4eb. o5 8y308 / [B.I. Apmroxos u dp.] ; [nod ped. B.I. Apmioxosa] .— 2-e u3o.
" | — Mocksa : Akademudeckul Npoekm, 2013 .— 293 ¢
Pemusos A.H. MeduyuHckasi u 6uosiocudeckasi ghusuka : y4eb. 015 By308 / A.H. Pemu3os. —
2. | FTBOTAP-Medua, 2016. — 656 c. — 36C «KoHcysiemaHm cmyoeHma» - URL:
http.//www.studentlibrary.ru/book/ISBN9785970435779.html

6) dornosIHUMe ibHasi iumepamypa:

Ne n/n McmoyHuUK

Apmioxos B.I. MosiekynsipHasi buoghusuka: MexaHu3Mbl MpomekaHusi u peayisyuu

3. | BHYympuksiemo4HbIx ripoyeccos : y4ebHoe rnocobue / B.I. Apmioxos, O.B. bawapuHa ;
BopoHex. 2oc. yH-m .— Boponex : UL BI'Y, 2012 .— 219 c.

4. | Apmrwoxos B.I. CmpykmypHO- (hyHKYUOHa/IbHOE COCMOsIHUE BuoMeMbpaH U MEXK/emMOYHbIe
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6

B3aumodelicmsusi : y4ebHoe nocobue / B.I. Apmioxos, M.A. HaksacuHa. - BopoHex : VML
Brly, 2008. — 156 c.

Apmioxos B.l. Onmuyveckue Memoobk! aHa/iu3a UHMakmHbIX U MoOUUYUPOBaHHbIX

5. | buosioaudeckux cucmem: yueb. nocobue / B.I. Apmioxos, O.B. [TymuHyesa. — BopoHex : U30-
80 BopoHex. 2oc. yH-ma, 1995. — 280 c.

Buocpusuka: y4ebHUK 071 cmydeHmos 8y308 / B.®. AHmoHo8, A.M. YepHbiw, B.U. MNace4yHuk u
0p.; nod ped. B.®. AHmoHosa - M.: B/IAAOC, 2003. - 287 c.

Briadumupos F0.A. @U3UKO-XUMUYECKUe OCHOBbI homobuosiocudeckux rpoyeccos / FO.A.
Bnadumupos, A.A. NomaneHko. — M. : flpogha, 2006. — 285 c.

BosnbkeHwmelH M.B. Buogbusuka [S1ekmpoHHbIl pecypc] / BosibkeHwmeliH M. B. — 4-e,

8. | cmep. — CaHkm-lNemepbype : JlaHb, 2012 .— 608 c. — 36C «/laHb» —
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3898>

Kyopsiwos HO.b. PaduayuoHHas 6uogu3uka. Paduo4acmomHbie U  MUKPOBOJ/IHOBbLIE

3. 3/1eKMpPOMacHUMHbIE U3/ly4yeHusi : y4eb. ons sy3o8 / HO0.b. Kyopswos, tO.®. [lepos, A.b.
Py6uH. — M. : dusmamsaum, 2008. — 181 c.
Py6uH A.b. buogbu3suka : y4eb. 07151 8y308 : 8 2 m. / A.B. Py6uH. — M. : 130-80 MOCK. yH-ma :
10 Hayka, 2004.
"| T.1: Teopemuyeckasi 6uoghusuka. — 2004. — 462 c. T.2 : buoghu3uka K/1emo4HbIX Mpoyeccos. —
2004. — 469 c.
él' PybuH A.b. buogbusuka : y4ebHuk / A.b. Py6uH .— Mocksa : KHoPyc, 2016 .— 189 c.

B8) UH(hOpMaYUOHHbIE 3/1IEKMPOHHO-06pasosame/ibHble pecypcnl:
Ne n/n VIcmoYHUK

éz' www.lib.vsu.ru — 3HB BIrY, 36C MEA®PAPM, 36C YHusepcumemckasi bubsiuomeka

http.//www.ncbi.nim.nih.gov/Pubmed - ba3a Hay4yHbIX OaHHbIX 8 0b67acmu 6UOMeOUYUHCKUX
13. | Hayk. (MEDLINE u dp. 6uomeduyuHckue u3oaHusi). lNouck cmamel no umeHam U K/1H04esbIM
10 | csoBam. OnpedesieHue UHOeKca yumuposaHusi u umnakm-gakmopa. Tekcmosasi UHghopmayusi
u slumepamypHble CCbi/IKU. Paboma ¢ Hay4HbIMU XypHaaamu.

http://www.uniprot.org - LleHmpasibHoe XpaHusiuwe O0aHHbIX O Mnoc/iedosamesibHoCMmsx U
yHKyusix 6esikoB8 — basza daHHbIX YHusepcasibHo20 6esikosozo pecypca (Universal Protein

14.

11 Resource, UniProt,)
ig Elibrary.ru — Hay4Hasi 3/iekKmpoHHas 6ubiuomeka

16. NepeyeHb y4eGHO-MEeTOANUYECKOTO 06ecneveHns A8 CaMoCTOATEeIbHO paGoTbl
Ne n/n MICTOYHUK

BawapuHa O. B. CnekmpasibHbie U XpomMamozpaghudeckue Memoobl aHasiu3a buocucmem :
yueb. Mamepuasisi K 60sbwomy npakmukymy / O. B. bawapuHa, B. . Apmroxos. - BOPOHEX :

1 | Y1s0-80 Bry, 2006. - 65 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf>
5 lMpakmukym o 6uoghusuke / [B.I. Apmioxos u 0p.] ; BopoHex. 2oc. yH-m | [mod obw. peod. B.T.

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

17. NHdopmayMoHHble TEXHO/IOTUM, UCNONb3yeMmble A8 peanusauun y4vyeOHOW
OUCUMNMVHBI, BK/AOYasA nNporpammHoe ob6GecnevyeHne U UHGOPMALUNOHHO-
crnpaBo4Hble cuctembl (NPU HEOGXOAMMOCTH)

DreamSpark (HeorpaHM4YeHHOE KOJ/1-BO HACTOJIbHbIX N CEePBEPHbIX OMnepauoHHbIX
cuctem Microsoft gnis vcnonb3oBaHWss B y4ebGHOM M Hay4yHOM Mpouecce) - JINLEH3US
pencteyeT go 31.12.2019, gor. 3010-15/1102-16 oT 26.12.2016.

Microsoft Office Professional 2003 Win32 Russian, 6eccpoyHas nUUeH3us
Academic Open, gor. 0005003907-24374 ot 23.10.2006.

OdncHasa cuctema LibreOffice 4.4.4 (CBo6oaHO pacnpocTpaHaemoe nporpammMmHoe
obecneyeHue)

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


http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf
http://www.lib.vsu.ru/
http://www.uniprot.org/
http://www.ncbi.nlm.nih.gov/pubmed
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3898
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Microsoft Office 2013 Russian Academic Open License No Level. BeccpoyHas

nunueHsuna Academic OLP, gor. 3010-07/73-14 ot 29.05.2014

1. NnHopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOMOTNN (KOHCYbTaUmm
npenogasaTenss 4epe3 TemaTuyeckne OpPyMbl W BeOGMHApbl C UCMNO/Ib30BAHUEM
3/1EKTPOHHON  MH(popMaunoHHO-06pa3oBaTenbHoi  cpegbl  ®rBEOY BO  "BIy"

O6pasoBate/ibHblii NopTas «INEKTPOHHbI yHMBepcuTeT BIY» (www.moodle.vsu.ru).

2. ObC YHuepcutetckaa 6ubnmnoteka ONLAIN

18. MaTepnanbHO-TEXHUYECKOE ob6ecneyeHme AUCLMUNIINHDI:

NlabGopatopusi  TeopeTndeckoin 6uocbmankm (419 NPOBEAEHMS  3aHATUIA | 1. BopoHex, nowaab
CEMMHApPCKOro TWMa, TEeKYLEero KOHTPOSIA M MNPOMEXYTOYHOM aTrectauun): | YHuBepcutetckasd, 4.1,
CneunanmaupoBaHHasa Mebesnib, npoektop SANYO PLS-SL20, akpaH pgnad | nowm. |, aya. 59
npoekTopa, HoyToyk ASUS V6800V C BO3MOXHOCTbHO MOAK/HYEHUST K CeTU

«/HTepHeT»

YuebHas aygutopus N8 NpoBefeHUs 3aHATUA CeEMUHapPCKOro Tuna, Tekywero | r.  BopoHex, naowaab
KOHTPO/IS U MPOMEXYTOYHOM aTTectauun: YHuBepcuteTckasa, 4.1,
CneunanusmpoBaHHas mebenb, pH-meTp noptatuBHbii HI83141; anctunnatop, | nom. |, aya. 61

4 n/y, HepxaBewwas cTanb 6e3 06aka Hakonutens, Liston; posumeTp-

pagnomeTp MKI-01-10/10; mwukpockon MBC - 10; MuKpockon MeAVLUHCKWIA

BVOME/[, ncnonHenHne BUOME/, 2; pH-meTp KapMaHHbIA, KOPOTKUIA 31eKTPos;

cnektpochomeTp Mpom3ko/lab M3-5400Y D; BUCKOUMETP

OvcnneiHbin  knacc, aygutopuss  Ons MPOBeAeHWss  TPpynmnoBbiX U | T.  BopoHex, nowaab
WHAMBMAYASIbHBIX KOHCY/bTaLuWii, NoMeLLleHre A1 CaMOCTOATEeNIbHON paboThl: | YHUBepcuteTckas, 4.1,

CneunanmanpoBaHHas Meb6enb, KoMNbloTepbl (cucTemHblii 610k Intel Celeron
CPU 430 1.8 GHz, moHutOop Samsung SyncMaster 17) (12 wrt.) c
BO3MOXHOCTbIO NOAKNYEHNS K ceTu «MHTepHeT»

nom. |, aya. 67



http://www.moodle.vsu.ru/
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19. OuyeHouUHbIe cpeacTBa AN1A NPOBeAeHNA TEKyLLero KOHTPOIA N NPOMEXYTOYHOW
arrecTtauyuni

19.1. TekywWwuin KOHTPO/b

KOHTpO/Ib ycrneBaemMocT Mo AUCLMM/IVHE OCYLECTBASIETCS C MOMOLLBI0 CrieaytoLmnx
OLEHOYHbIX CPE/CTB:

19.1.1. Bonpocbl gnsa co6ecegoBaHuA

1. KBaHTOBass 6Guomsmka. IDHepreTnyeckne ypoBHW Monekyn. B3aumopeincteue
KBAHTOB CBeTa C MONeKy/1amu.

2. JllommHecueHunA. dnyopecueHums " ghocchopecueHums. MNpumeHeHne
JNIIOMUHECLLEHTHOIO aHasim3a B 61monorum n dpapmauiuu.

3. CnekTpasibHble CBOMCTBA HEKOTOPbIX OMOMOSEKy/l. AHa/IM3 TOHKOW CTPYKTYpbI
CMEKTPOB MOr/IOLLEHNS.

4, doTobmonormyeckne npouecchbl 1 nx cragum. PoToxmMMmnyeckne peakunm B 6esnkax,
nmnugax v HyKNenHoBbIX KUCNoTax.

5. OHK kak ocHOBHasA BHYTPUKNETOYHAA MULLEHb MPU JIETa/IbHOM U MyTareHHOM
AelicTBUK ybTpadmoneToBoro ceeta.

6. ®oTOCEHCUONNN3NPOBAHHBbIE U ABYXKBAHTOBbIE peakuumn npu nospexaeHun AHK.

7. MexaHn3Mbl POTOANHAMUYECKNX NMPOLLECCOB.

8. 3awmta JHK HeEKOTOPbIMN XUMUYECKUMN COeANHEHNAMN.

9. AhhekTbl hoTopenapaunmn n oTo3allmnThbl.

10. depMeHTaTMBHbIA XapakTep 1 MONEKyNAPHbIA MexaHn3M (hoTopeakTusaLuu.

11. Ponb (©OTOMHAYLUMPOBAHHOTO CUHTE3a OMOSIOrMYECKN aKTUBHbIX COEMHEHU B
npovecce hoTo3almTbl.

12. MexaHn3M (POTOCMHEepreTUYecknx peaxkumii npuv KOMOMHMPOBAHHOM [OEeACTBUM
pasHbIX A4JIMH BOJIH YNbTPadMosieToBoro ceeTa.

13. Bruodhmanyeckme oCHOBbI AENCTBUS 1a3epPHOro U CBETOANOAHOIO U3/TyHEHUS.

14. MexaH13Mbl NOr/IOLLEHUS SHEPTUMN NOHU3UPYIOLNX U3NYYeHWi. [Jo3MeTpus.

15. B3anmopeicTBne pasHbiX BWUAOB WOHM3MPYIOLLErO W3/IyYeHUS C atomamu Wu
MOJIeKyiamMu BellecTsa

16. Knaccudpukaums TepMognHaMmnyeckmnx CUCTEM.

17. MepBblii 1 BTOPOW 3aKOHbI TEPMOAVHAMUKM B BMONOTUN.

18. TennoemMkocTb U CKMMaemocTb 6esikoBbiX [/100yn. PacueTbl 3HepreTnyeckmx
a(phekToB peakunini B GONOTMUYECKNX CUCTEMAX.

19. VI3aMeHeHne 3HTPOoNuU B OTKPLITLIX cuctemax. rNoctynat MpuroxuHa.

20. TepmoanHamMmmnyeckne ycnoBsums OCYLLECTB/IEHMA CTALNOHAPHOrO COCTOAHUA.

21. TepMoguHammyeckoe  COMpshKeHUe  peakuuMin ©n  Tennosble  adhekTbl B
610N0rMYecKnx cucTeMax.

22. MoHATNE 0606LLEHHBIX CU U MNOTOKOB.

23. JIHelHble COOTHOLWEHUSA U COOTHOLLEHNS B3anMHOCTN OH3arepa. TepmoanHamuka
TPaHCMNOPTHbIX MPOLLECCOB.

24. CraunoHapHoe COCTOsIHME U YC/I0BUA MUHMMYMa CKOPOCTU NPUPOCTa SHTPOMUMN.

25. Teopema lNpuUroxuvHa.

26. TepmMogmMHaMmnyeckme xapakTepucTUKN MONEKYNAPHO-3HepreTmyecknx npoLeccos B
6uocucremax.

27. O6Lwpre KpUTepun yCTOMYMBOCTM CTaLUMOHAPHLIX COCTOSHWMIA M nepexofa K HUMm
B6/IM3M 1 BOAIN OT paBHOBECUSA.

28. CBA3b aHTPONUM N MHAPOPMALMN B BUONOTMYECKUX CUCTEMAX.

29. Buodusnka 6enka n HyKNEeNHOBbIX KACOT.

30. Ycnosus ctabuibHOCTN KOHUTypaLy MakpoMOJIEKY /.

31. da3zoBble nepexodbl. Mepexoab! rnobyna-knyook.

32. KoonepaTtusHble CBOCTBA MakpOMOSIEKy/1.

33. Trnbl 06BEMHbIX B3aMOAENCTBUIN B 6€/1KOBbIX MakpOMO/IeKynax.

34. KoHdhopMaumoHHast noABMHOCTb 6enkoB. CTPYKTYPHblE U 3HEpreTudeckue
dhakTopebl, onpegensoLme UHaAMUYECKY U KOH(DOPMAaLMOHHYIO NOABMXHOCTL 6E/KOB.
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35. MeToAbl N3yYyeHnss KOHPOPMaLNOHHOW NOABMKHOCTU. Ponb BoAbl B (OPMUPOBAHUN
CTPYKTYpPbl 6BMIOMOSIEKY/T

36. KoHuenumsa ruapodo6HOro cnos B opraHmsaumm énomemopaH.

37.  YHUKa/IbHOCTb MeMOpaHHbIX /MNUA0B B CamMOMNPOM3BOSIbHOM  (DOPMUPOBAHUN
MeMOpaHHbIX CTPYKTYP B BOAHOM dha3e 1 Ha ee NOBEepPXHOCTU.

38. MopenbHble NUNnAHbIE MEMOPAHbI.

39. CoBpemeHHass Mofesib MeMbpaHbl.

40. ®a30Bble nepexoabl 1 MUKPOBA3KOCTb NUMUAHOIO G1Cos.

41. MepokcngHoe okucneHne nnnAos. AnHamuka 6uomemopaH. Tumbl NOABUMXHOCTEN
NMNMAoB B MeMbOpaHax; KOJIMYECTBEHHblIe XapaKTepUCTUKM MNOABWXHOCTENM W  MeToAbl WX
onpefeneHus.

42. TpaHcnopT BewecTB 4epe3 6Guonoruyeckne MembpaHbl. [lBa nyTu TpaHcnopTta
MeMOpaHHbIX 6e/1KOB 1 NNMONPOTENHOBBLIX KOMIMJIEKCOB B K/ETKE.

43. HewnsbupartenbHblii TpaHCMopT.

44, Ponb curHasibHbIX NENTUAO0B UM CUTHAUTbHBIX YYaCTKOB B COPTUHIE U Hanpas/IEHHOM
TpaHcnopTte 6e/1KoB B NaasmaTnyeckyto MembpaHy, MUTOXOHAPUMX U X/TI0pONaacTbl.

45, BHYTPUKNETOYHbIV TPAHCMNOPT C MOMOLLbI0 TPAHCMOPTHbIX NY3bIPbKOB, OKANMIEHHbIX
TPaHCNOPTHLIX My3blPbKOB N CEKPETOPHbIX MYy3bIPbKOB; KPYroBOPOT MOJIEKY/IAPHBIX KOMMNOHEHTOB
MeMOpaH 1 peLenTopoB B KNETKE.

46. CvHTE3 1 NyTW TpaHcnopta OCHOBHbLIX MeMOpPaHHbIX JSIMNUA0B B K/EeTKe; posib
6enKoB-nepeHoCcUYNKoB hoctoMNNA0B B 3TOM NpoLiecce.

47. MexaHn3M paboTbl MOHHbIX KaHa/10B 1 HACOCOB.

48. OnucaHne NOHHbLIX TOKOB B MoAesnin XooKKMHa-Xakc/n. BoOpOoTHbIe TOKM.

49. PacnpocTtpaHeHne BO36YyXaeHus1.

50. KabenbHble  CBOWCTBa HEPBHbIX BOJIOKOH. [lpoBefdeHne  wumnynbca Mo
HEMWENNHOBLIM N MUETMHOBLIM BOJIOKHAM.

51. OHeproobecneyeHne NpoLeccoB pacnpocTpaHeHns BO30YXAeHWs.

52.  AkTuBHbIe (hopMmsbl kucnopoga (APK).

53. MospexaeHne AHK ¢ yyactnem A®K.

54. MoBpexaeHne 6enkoB ¢ yyactmem APK.

55. MepekncHoe okncneHne nunugos (MOJ).

56. 3alwnta opraHusma oT OKUCIUTESTIbHOTO NOBPEXAEHUSA.

57. MO cyObKNeTouUHbIX CTPYKTYp pacTeHunin. MOJST npu ageictBun repomumaos u
cTapeHun pacTeHuiA.

OnucaHne TeXHOorMM NPoBeAeHNs

Tekywaa arrecrtaums npoBOAWUTCS BO BPeEMSA UHAMBUAYASIbHbIX 3aHATUNA MO KaXaoMmy W3
pasfenioB OUCLMMUHBI, YKasawHblX B n. 13.1. ATTectaums npoxogut B dopme 6Gecefbl
npenogasartesniai U acnuMpaHTa, Ha KOTOpoi obyyalwwuinca B pexume "BONpoc-oTBeT"
OEeMOHCTPUPYET 3HaHue OTAeslbHbIX pasfesnioB AUCUMMNHBLL U YMEeHue NPUMEHATb MolyYeHHble
3HaHWA Mpu pelleHnn 3aga4y CO6CTBEHHOIO AMCCepTauMOHHOIO uccnefosaHns. na oueHnBaHUs
OTBETA UCMNOJb3YEeTCH KO/IMYECTBEHHASA LUKasla.

Tpe6oBaHUs K BbINOMHEHWIO 3a4aHUI (U/IX LKabl U KpUTEPUI OLIEHUBAHWS)

OueHka Kputepun oueHokK

Mo/THO packpbITO cofepXkaHne marepuana B 06bEmMe nporpamMmbi.
YETKO 1 NpaBW/IbHO faHbl OnpefeneHnsa 1 packpbITo cofepxaHue.
OTnnyHo [lokasaTenbCTBa NPOBEEHbI HA OCHOBE 3HAHUA (PU3NYECKMX 3aKOHOB.
OTBeT camMOoCTOATE bHbIN, NPU OTBETE UCMNO/Ib30BaHbl 3HAHUS,
NpPUo6PETEHHbIE paHee.

PackpbIToO OCHOBHOE coepXaHue MaTepuasia. B ocHOBHOM
npaBu/IbHO AaHbl onpeaeneHnsl, NoHATUA. OTBET CAMOCTOATE/bHbIN.
MaTtepwuan U3fioXeH HenoJsiHO, A0MNYLLEHbI HETOYHOCTU MpPU
dhopmMynMpoBaH1UM BbIBOAOB M NCMO/Ib30BAHUM TEPMUHOB..

XopoLuo

Y[0BNeTBOPUTENBHO YCBOEHO OCHOBHOE cofep)aHne matepuana, Ho U30XEHO
(oparMeHTapHo, He Bcerga nocnegosatenbHo. OnpegeneHns u
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NOHATUA AaHbl He YETKO. JonyLleHsbl OLUINOKM npun NPOMEXYTOYHbIX
MaTeMaTU4ecKux Bblk/1aJlkax B BbiBOgax. HeymeHne ncnosnb3oBaTb
3HaHuNA NoJjly4eHHbIE paHee.

OCHOBHOE cofepXaHve y4ebHOro marepuasna He packpbITo. He aaHbl
HeynoBneTBopuTenibHO | OTBETLI HA [OMNONHUTE/bHBIE BONPOCKI Npenogasatens. JonyLeHsbl
rpybble oWNGKN B onpeseneHnsx.

19.2. NMpomexyTouHaa arTectayus

MpomexyTouHast aTTecTauusi No AUCLMMNIIVHE OCYLLECTB/SIETCS C NMOMOLLbLIO CeayHoLmx
OLIEHOYHbIX CPeACTB:

19.2.1. NMepeyeHb BONPOCOB A1 (hOPMUPOBAHUSA KOHTPONbHO-U3MEPUTENbHbIX
MaTepuasioB NPOMEXYTOUHOII aTTecTauum

1 Brodumsmka kak Hayka. CoBpeMeHHbIe NMpob/1eMbl BUOGININKN.

2. NcTopusa passutuns 6Modnsmkm

3. TepmoguHammka 61MoNorM4ecknx NPOLECCOB, OCHOBHbIE MOHATUA U 3aKOHbI.

4 Tennosble aheKTbI B BUOCUCTEMAX.

5 CraumoHapHoe cocTosiHMe 6uosiormyeckmx cuctem. CrauMoHapHOe COCTOSiHWE W
TepMoguHamMuyeckoe paBHoBecHe.

6 Teopema MpuroxmHa ans OTKPbITON CUCTEMBI.

7 CooTHolleHne OHsarepa.

8. OCHOBHbIE NOHATUA N OCOBEHHOCTU KMHETUKM BUOIOTMYECKMX MPOLECCOB.

9. KnHeTunka hepMeHTaTVBHbIX peakuuii.

10. ®PU3NKO-XMMUYECKME MeXaHN3Mbl (pepMeHTaTUBHOIO KaTasim3a.

11. Annoctepuyeckme pepMeHTbl 1 KoornepaTuBHble CBOWNCTBA MaKpOMOJSIEKY /.

12. Cwnbl cTabunmsaumm cTpykTypbl 61MoNoMMeEpPOB.

13. Ponb BoAbl B hopMUpOBaHUM CTPYKTYPbl BUOMONEKY.

14. YpoBHU  CTPYKTYpHO  opraHu3aumm  6enkoB. CBA3b  KOHOPMaLOHHOL
NOABWXHOCTU U (PYHKLMOHNPOBaHUA 6eska

15. [oHsTue o dhonanHre 6enkKoB. ATanbl PoNamHra.

16. ®onavHr 6enkoB. TepMmoarHaMMyecKasi BOPOHKA.

17. JeHaTypauums 6enkoB, ousnyeckne xapakTepmcTuku npouecca.

18. Bruodmsnka 6enka. AuHammyeckne cBoiicTBa 6esKoB.

19. CTpyKTypa HYK/IENHOBLIX KNCNOT, U3NKO-xumnyeckme ceonctea JHK.

20. Ctpyktypa ” yHKumMm 6uonormyecknx MembpaH. CoBpemMeHHass Mofesb
6uomemb6paHsbl.

21. dun3nyeckne cBomcTea 6MOMEMOpPaH, NX CBA3b C (DYHKUMOHMPOBaAHMEM MeMOpaH.

22, [dvHamMmyika CTPYKTYpPHbIX 3/1eMeHTOB 6MoMeMbpaHsbl.

23. da3zoBble nepexobl, MUKPOBA3KOCTb JIMNUAHOIO 61C/0S.
24. BnuvsiHne don3anko-xmmmnyeckmnx oaktopoB Ha CTPYKTYPY U PyHKUUM GuoMemobpaH.
25. MembpaHHble NuUNUAbl, OCHOBHblE KacCbl NUMNUAOB. [MepoKCuaHOEe OKUC/IeHne

NMNNQoB, ero 3Ha4YeHme B HoOpMe 1 Npu NaTonoruu.

26. KoHuenuusa rmapodo6HOro cnos B opraHm3aumm énomemoépaH. MNMoHATne o padrax.

27. MogesnbHble iMnNuaHble Mem6paHbl, WX CTPOeHMe, Crnocobbl MNPUroTOB/EHMS,
nepcnekTnBbl NPUMEHEHUS B MeAULNHE.

28. TpaHcnopT BewecTB 4yepe3 6Guonornyeckme mMemobpaHbl. AKTUBHbIA W NACCUBHbIN
TpaHcnoprT.

29. MaccuBHbIA TpaHCNOPT BELWLECTB 4epe3 6GuMoMembpaHy. YpaBHeHua Teopenna,
HepHcTta-MNnaHka, Puka.

30. Buabl naccvBHOro TpaHcnopta BelecTB 4epe3 6uomembpaHy. [lpoctad u
obneryeHHas anddysns. MexaHnsm QyHKLUNOHNPOBaHNS 6e1KOB-NePEHOCUNKOB.

31. VIOHHbIE KaHabl: MeXaHn3M paboTbl, CEEKTUBHOCTb.

32. OCHOBHbIe CeMelicTBa NOHHbIX KaHas10B.

33. NuraHgonepupyemble (nuraHgynpaBnsemMble) KaHasibl (peuentopbl), MeXaHUXM KX
paboThbl.

34.  AKTUBHbI/ TpaHCNOPT. VMIOHHbIE HACOCHI, MOMEKYNSIPHbI MEXaHU3M UX paboTbl.



35.
36.

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

44,

45,

46.

47.

48.

49.

50.

51.
52.

53.

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

60.
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ConpsiXeHHbIN (BTOPUYHO aKTVBHbIN) TPAHCMOPT.

Knaccudukauus 3N1EKTPUYECKNX noTeHLManoB 6uocuctem. MexaHn3m
hopmmnpoBaHNs NoTeHLMana nokos.

MexaHn3am opMmnpoBaHUs noTeHuwana paencteus  (Bo3GyxaeHus). CBoiicTBa
noteHynana genctens, ero ¢asbl. OnMcaHue MOHHbIX TOKOB B MOAENN XO[KKUHA-
Xakcnu.

PacnpoctpaHeHve Bo36yxaeHus. KabesbHble CBONCTBA HEPBHBLIX BO/TOKOH.
BA3KoCTb. HbIOTOHOBCKME Y HEHBIOTOHOBCKUE XMAKOCTU. BA3KOCTb KPOBMW.

Buabl BA3KOCTU. XapakTepuctnyeckas BA3KOCTb 6MONOMMEPOB.

MoHATME 0 pedpakuun, BUAbI pedpakumnn.

KBaHTOBas 6uodmnsvka. Ee uenn n 3agayun. dHepreTmyeckme ypoBHU MOJIEKYI.
MexaHn3Mbl MOr/IOWEHUS IHEPTNN MOHU3MPYIOLLMX U3/TyYeHnil. B3ammopeicteue
pasHbIX BUAOB MOHU3VPYIOLLETo NU3/ly4eHns ¢ aToMmamMm U MoJsiekyiaMu BelecTsa
Cnocobbl  Ae3akTmBauun  BO30OYXAEHHbIX  COCTOSAHWIA  Monekyn.  Cxema
nornowaTtenibHbiX M [e3aKTMBALUMOHHbLIX MNepexofoB B  Monekynax (cxema
A610HCKOrO0).

KauecTBeHHblEe 1 KONMYECTBEHHbIE NokasaTenu normaoweHns ceeta. 3akoH byrepa —
NambepTta — bepa, OTKNOHEHUA OT Hero. MNpMMeHeHne 3akoHa 419 onpefesieHus
KOHLeHTpaumm BewectBa B pacTBope. MonspHbIA U yaesbHbli KO3 ULNEHTDI
NOr/IOWEeHNs, X NPUMeHeHne Ans onpegeneHns KoOHLeHTpauun BeLwecTs.

CnekTpbl nornoweHns éuomonekyn (Ha npumepe 6e/KOB U HYK/TEUHOBBIX KUC/IOT).
Xpomogpopbl. CBSA3b CMEKTPOB NOI/IOLLEHNSA CO CTPYKTYPOI MakpOMOEKY/I.

MeTogpb! n3y4yeHus KOHCpOpMaLMOHHOr0 COCTOSAAHUSA 61uomosekyn n
HaAMONEKYNAPHBLIX KOMMN/IEKCOB.

CnekTpasibHble MeToAbl aHasim3a. ObLwme NPUHLMIbI CNEKTPOCKONUN.

MeToAbl ONTUYECKON MOJIEKYNSAPHOA  cnekTpodpoToMeTpun  (a6COpPOLIMOHHBIN
hOTOMETPUUECKIIA aHasnus, hoToHehenomeTpus, dnyopumeTpus,
pedipakTomeTpus).

NloMmnHecueHumsa.  Buabl  miomuHecueHumn.  FNpuMeHeHue  JIIOMUHECLEHTHOro
aHannsa B 61MoNoruu.

JosnmeTpus.

B3aumopgelictBne pasHbiX BUAOB pPaAMOaKTUBHOIO W3/lyY4eHUS C aTtomamm Wt
MOJiIeKylaMu BeLLecTBa.

doTobuonormyeckne npoueccbl. OCHOBHble cTagun  OOTOOGMOIOrMYECKOTO
npouecca. CnekTpbl hOoTOOMONOTNYECKOTO AEACTBUS.

doToXMMUYecKne peakuum B 6enkax.

doTOXMMUYECKME peakLmn B Nnnuaax.

®OoTOXMMUYECKME peakL N B HYK/IEMHOBBIX KUC/I0Tax.

®oTOCEHCNOUN3NPOBAHHbIE N ABYXKBAHTOBbIE peakuuun npu nospexaeHun AHK.
MexaHn3Mbl hOTOAMHAMMYECKMX MPOLECCOB.

Nazep, 0COGEHHOCTW Na3epHOro W3NyyeHus, ero npuMeHeHue B 6uosorum u
MeguumHe.

doTopeuenuusa.  3puTesibHble  MUIMEHTbl  )OTOPeLEenToOpHO  MeMOpaHsbl.

MexaH13Mbl reHepaLmmn peLenTopHOro noTeHumana.

MpuMepbl KOHTPOJILHO-U3MEPUTENbHbLIX MaTEPUAIOB K MPOMEXYTOUYHO

arTectauum

YTBEP>XOARKO

3aBepyronin kadegpon
61MOIU3NKN 1N BUOTEXHOOTUN
B.I". ApTioxoB

21.03.2022 .

HanpasneHne nogrotoskn 06.06.01 buosiocudeckue Hayku
OvcumnnvHa 2.1.1.3. buogpu3uka
dopma 06yyeHua oyHast
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Bua KOHTpPONA ak3aMeH
Bug atTtectaunm rnpomMexymoyHasi

KOHTpO/bHO-M3MepuTenbHblin matepran Ne 1
1. Buodmnsnka kak Hayka. CoBpeMeHHble 3aaa4m 61odnsnkm
2. JlommHecueHumna. Buabl nioMUHecueHuuu. TIpuMeHeHWe JIIOMUHECUEHTHOro aHasiMsa B

ouonorun.
3. MprMeHeHne cnekTpasibHbIX METOA0B A5 aHamM3a KOHPOPMAaLMOHHbIX U3MEHEHUI B 6enke

lNpenopaBatesnb O.B. baiapuHa

OnucaHne TeXHOMOrMM NpoBeneHus

JK3aMeH no gucumnanHe "buodunsunka” NPoBoAUTCA B YCTAHOB/IEHHbIE Y4YEeOHbLIM NiaHOM
CpOKM B (popmMe yCTHOro cobecefoBaHus. 3K3aMeH NPUHMMAeT KOMWUCCUA B cocTaBe 3 4yesioBek
(3aBeaywoluin kadeapon n 2 npenogasatens, SABASALWMXCA cneymanctamm B 061actu, 6n3Koi
K Teme JAucceptauMoOHHOrO uCC/efoBaHMA acnupaHTa). Ha ak3ameHe acnuMpaHT nosiyvyaet
KOHTPO/IbHO-U3MEpPUTESbHBI MaTepuas, cogepxalwimii 3 Bonpoca. Ha noarotoBky otBoautcs 45
MUHYT. BO Bpemsa yCTHOro OTBeTa BCe 4/ieHbl KOMUCCUMM MOTYT 3ajaBaTb [AOMNOJSIHUTESNbHbIE
Bornpocsbl. 1N oueHMBaHNA OTBETA MCMOMb3YeTCA KONMYeCcTBeHHas LKana.

Tpeb6oBaHNsA K BbINOSIHEHWNIO 3a[aHWiA, WKa/bl U KPUTEPUUN OLEHMBAHNSA

OueHka Kputepun oLeHOoK

Mo/sIHO packpbITO coAepXaHne marepuana B 06bEmMe nporpamMmbi.
YETKO 1 NpaBUIbHO AaHbl onpefeneHns v packpbiTo CoAepXKaHue.
OTNnyHO [lokasaTenbCTBa NPOBELEHbI HA OCHOBE 3HaHUA (PU3NYECKMX 3aKOHOB.
OTBET CamMOCTOATE bHbIN, MPU OTBETE UCMNO/b30BaHbl 3HAHNS,
nprvobpeTéHHbIE paHee.

PacKpbITO OCHOBHOE cofiepXaHne Matepvana. B ocHoOBHOM
npaBubHO AaHbl onpeaeneHns, NoHATUA. OTBET CaMOCTOATE/TbHbIN.
MaTtepwuan U3fioXeH HenoJsIHO, A0MYLLLEHbI HETOYHOCTU MpPU
hopMyNMpoBaHUM BbIBOJOB M UCMO/Ib30BAHUM TEPMUHOB..

XopoLlo

YCBOEHO OCHOBHOE COZiepXXaHne mMatepuana, Ho N3/I0KEHO
thparmeHTapHo, He Bcerga nocneaoBatesibHo. OnpeaeneHus u
Y[0BNEeTBOPUTENbHO | MOHATUSA AaHbl He YETKO. [onyLieHbl OWNGKM NPY MPOMEXYTOUHbIX
MaTeMaTMyeckux Bbikadkax B BbiBOAAX. HEyMeHve 1crnonb3oBaTh
3HAHWA NONYYeHHbIE paHee.

OCHOBHOE cofiepxaHve yuebHoro MaTepuasnia He packpbiTo. He aaHbl
HeynosnetsopuTenbHO | OTBETHI HA AONO/IHUTE IbHbIE BONPOCHI Npenogasartens. JonyLieHbl
rpybble ownbku B onpeaeneHusx.
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