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MWHOBPHAYKN POCCUA
OSENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YYPEXKOEHUE
BbICLLUEIO OBPA3OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIN YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAIO

3aBegyowmmn kacpegpomn
Brnomsnkw BUoTEXHONOMMNK
- pTOXOB

5.03.2023 r.

PABOYAA NPOrPAMMA X_}-IEBHOI?I OUNCLUUMIIUHDI
B51.0.03 MeauumHckasa un buonormnyeckasa cumsmka

1.Koa n HaumMeHoOBaHMe HanpaBneHnA NoAroToBKu/cneunanbLHOCTH:

33.05.01 ®apmauumsn

2. HanpaBneHHocTb/npocdunb:

3. KBanudwmkauma (cteneHb) BbINYCKHUKA: NPOBU30P

4. dopma o6y4eHus: o4yHas

5. Kadepgpa, oTBevawwasa 3a peanusauuilo AUCUUMIMUHLE: ONODU3NKN U
BGuoTexHonormm

6. CoctaBuTenu nporpamMmmbl: bawapmnHa Onbra BnagumupoBHa, kaHaugaT
BMONOrM4YecKknx Hayk, OOLEHT,

ApTioxoB Banepun ['puropbeBud, JOKTOp Bronorndyeckux Hayk, npogeccop,

7. PekxomeHpoBaHa: HMC wmeguko-6uonornyeckoro dakynbteta, npotokon Ne3 ot
15.03.2023

8. YuebHbIM roa: 2024-2025 CemecTp(-bl) (TpUMecTphbl): 3
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9. Llenu n 3apayv y4e6HON AUCLUMUNNUHDI:

Llensamu oceoeHusi yuebHoU ducyurniuHbl 6115 MCH:

- nocnenoBaTeflbHOE W3MOXEHNE OCHOB OMOU3MKM KaK CaMOCTOATENbHOW
HaykM, wWMmelwen CcBOW npegMer W MeToAdbl  MCCrefoBaHus, COOCTBEHHYH
TEOPETUYECKYHO KOHLIENTYyarnbHy0 6a3y n ob6ractn NpunoXxeHus.

3adayu y4ebHoU OucyuUnuHbI:

- 3HaHWe CTPYKTypbl U (u3n4ecknx cBOUCTB OMOMONEKYN, MNOHMMaHUe
B3aMMOCBSA3U CTPYKTYPbl N (PYHKLMOHUPOBAHNSA MOSEKYIT;

- N3yyeHne Knaccudukaumm, coctaBa, CTPYKTYpbl, PUMKO-XUMUYECKNX CBOUCTB,
YHKUMN  KOMMOHEHTOB  MeMbpaH, OCOBEHHOCTEM  UX  MEXMONEKYNAPHbIX
B3aMMOAENCTBUIN, MEXAHM3MOB TpaHCMNopTa BELLECTB U MOHOB Yepe3 MmemMOpaHbl, ponu
MembpaH B pa3BaTuum NaTosnornim,

- 3HaHWEe OCHOB KBaHTOBOM Oumodunankn wn otobuonornmn, paguaumoHHON
B6rnomnanku;

- MNOflyYeHMe MNpPaKTUYECKMX HaBbIKOB paboTbl, OCBOEHWE CTyaeHTamu
Brnodunanyecknx MeTogoB aHanmsa,

- dopMmpoBaHue CnocobHOCTM pellaTb OnpeaeneHHble uccrnegoBaTenbCckue
3agayn, ycTtaHaBnuBaTb MPUYUHHO-CIIEACTBEHHbIE CBA3M B (PYHKLUMOHMPOBAHUMU
ONOOOBLEKTOB;

- MOHUMaHWe B3auMOCBSA3N BUoPU3NKN 1 dapmMauunmn, UCNonb3oBaHNe MeToa0B
6nom3nkn B OMpedeneHMM KayecTBa JIEKAPCTBEHHbIX MpenapatoB, W3y4YeHUn
MexaHu3Ma nx 4enCTBUS Ha MOJSIEKYNAPHO-KNETOYHOM YPOBHE.

10. MecTo yye6HOM AncCUMNNUHBI B CTPYyKType OOIT:

OucumnnuHa oTHocuTcs K 6noky 6asoBbix aucumnnuH  (mogynen) (bB.1),
obssatenbHaa 4vacte (B.1.0.). [JaHHaa gucumnnuHa aBnseTcs npeflwecTBYoWen K
6noky 2 (Mpaktnkn) n 6noky 3 (FlocygapcTBeHHast UTOroBas atrectaumsi) NPorpaMmmbl.

11. MnaHupyemble pe3ynbTaTbl 00y4yeHMA No AucuuniuvHe / mMoaynko (3HaHuUA,
YMEHUA, HaBblkM), COOTHECEHHble C MNNaHUpyeMbIMU pe3yrbTaTaMu OCBOEHMUS
obpasoBaTenbHOW NporpaMmmbl (KOMMNETEHUUS MU BbIMYCKHUKOB):

Kog HasBaHwue komneTeHuun | Koa(bl) WHankaTop(bl) MnaHupyemble pesynbTaThl
06y4yeHus
OlK-1 | CnocobeH wuc- OlK-1.2 | MNMpumeHsieT 3HaTb: Buonoruyeckyto n
nonb3oBaTb OCHOBHbIE OCHOBHble  (OU3MKO- | BUOPU3NYECKYID TEPMUHOOIUIO,
Hbuonornyeckue, XnUMmnyeckme n | Guodunsnyeckne NOHATUS,
PU3MKO-XMMUYECKUe, XMMUYecKMe MeToAbl | TeopeTuyeckue OCHOBBbI
X1MUYeckue, aHanusa ans | buodusmkn, obwue
mMaTemMaTtmyeckue pa3paboTku, MONeKynspHble MEeXaHU3Mbl
MeToabl ansa ncenegoBaHnin M | B3aMMOOENCTBUI, nexaiwue B
pa3paboTku, 3KcnepTU3bl OocHOBe Owuornorunyeckmx (B T.u.
nccnegoBaHun n nekapCTBEHHbIX PU3MONOrNYecKMx) NpoLLEeccoB U
3KCnepTun3bl cpencTs, ABMNEHUN, NPUHLMNbI
nekapCcTBEHHbIX nekapcTBeHHOro Buodmsnyeckmx MeTOa0B
CpeacTB, W3roToBrEHUS pacTUTENbLHOro uccrnenoBaHus
nekapCcTBEHHbIX Cblpbs n
npenaparos Buonornyeckmnx yMeTb: ucnonb3osaTtb
06beKToB dyHOaMeHTanbHbIe
B6uodmanyeckne npeacraBneHns
B cdepe npodeccuoHanbHON
OeATenbHOCTM AN peLueHns
HOBBbIX 3agavy; NPUMEHATb
Brodunsnyeckue MeToAbl
aHanusa [Ans OUEHKW KayecTsa
nekapcTBEHHbIX NpenapaTos




BnageTb
OCHOBHbIMU

mMeToaamu
NMOCTaHOBKM

OLieHKe

(MmeTb
brnodmanyeckoro
CNOCOOHOCTBbID K

AOOCTOBEPHOCTHN
NOoJNy4eHHOro pesynbrara.

HaBbIK(K)):

MeTogamu
aHanuaa,

CaMOCTOATENIbHOMN
3KCNEPUMEHTOB,
aHanumsy

12. O6bem aMcuMNNnHbI B 3a4eTHbIX eAnHUuax/yac.(6 coomeemcemeuu ¢ y4ebHbIM

nnaHom) — 3/ 108.

dopmMa NpomMeXyTO4YHOM aTTecTauum — 3aveT
13. TpyA0EeMKOCTb NOo BUAAM y4eO6HOW paboTbl

TpynoemMKkocTb (4achl)
Bug yuebHoit paboThi o cemecTpam
i P Beero Ne cem. 3 Ne cem.
AyOuTOpHbIE 3aHATUSA 50 50
B TOM 4ucne: nekumn 16 16
npakTuyeckme
nabopaTtopHble 34 34
CamocTodTtenbHas pabota 58 58
dopma NPomMeEXyTO4YHON aTTecTaumm
3aver
Utoro: 108 108

13.1. CopgepxaHue AUCLUUNIIUHDI:

N n/n Peanusauus
HanmeHoBaHune pasaena
ONCUMNIWHBI C
pasgena CogepxaHue pasgena AMCUUNIUHBI HOMOLLbIO
ANCUUNNNHBI N
OHNawH-Kypca,
QYMK
1. lekyuu
1.1 Mpeaomet v 3agauu | Npeametr u  3agaun  Guodwmamkn. Kpatkas | OHnanH-kypc
Buropmankm. uctopusa passutns 6uodusukun. [lNpobnembl | «brnodusnka»
Mpobnemsl COBpPEMEHHON orouankm. 3HaueHue | Blry"https://edu.v
COBpPEeMeHHOW B6rocmankn. Ceasb GUOPU3MKN ¢ MeanuMHON 1 | su.ru/course/view.
OrodU3nKM dapmaunen php?id=9694
1.2 MonekynsapHas MonekynsipHaa  6uocmauka.  Brnodmamka
6uodmanka Genka W  HYKMNEWMHOBbLIX  KUCMOT. YPOBHM
CTPYKTYpHOW opraHu3aumm 6enkoB. OOnAvHr K
AeHaTypaums  ©enkoB.  KoHdopmauuoHHas
NOABWXHOCTb (AnHaMuka) 6enkos.
CTpyKkTypa HyKknevmHoBbIX kucnoT. Mogenb
YoTtcoHa — Kpuka, gpyrme BO3MOXHble (POpMbl
OHK.
Cwvnbl cTabunusaumm CTPYKTYpbI
6uononumepoB. Ponb Bogbl B ¢hopMupoBaHMM
CTPYKTYpbl BUOMOneKyn
1.3 Buoduaunka Bruodmsmka membpaH. CTpykTypa u yHKUUM
MeMOpaH. OMonorM4yeckmx MeMbpaH. CoBpeMeHHas
CTtpykTypa un mMogens membpaHbl. PaszoBble nepexogbl M
dyHKUNN MUWKPOBSA3KOCTb nunugHoro Bucros.
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Ouonornyeckmnx
mMemMbpaH

MepokcuaHoe okucneHve nunuaos. [OuHamwuka
BromembpaH.

MopenbHble nuNuaHble MemOpaHbl.
MpymeHeHne nunocom npuM  N3rOTOBNEHUU
nekapcTB.

TpaHcnopT BewectB (B TOM  4ucrne
NeKapCTBEHHbIX npenapaTos) yepes
Buronornyeckme MeMOpaHbI. MexaHuambl
NaccuBHOIo TpaHcnopTa. MaccuBHbIN
TpaHcnopT: Anddyans, ocmoc, unbTpaums,
NMUHOLMTO3, haroumTos.

AKTMBHbBIA  TpaHCNOpPT  BeLlecTB  4epes
MeMbpaHy. MexaHunam paboTbl  MOHHbIX
HacocoB. BTOpMYHO akTUBHbIA TPaAHCNOPT.

OnekTtpnyeckne MembpaHHble MOTeHuuansl,
reHepaums noTeHUuana noKosi U MoTeHuuana
BO30YXXOEHUS.

Buagbl membGpaHHbIX pelenTopoB. MexaHn3m
nepegayun curHana B KneTky.

1.4

KBaHTOBas
Bbrodmsuka.
OnTuyeckne

MeToAbl aHanun3a
onocuctem.
doTobuonorus

KBaHTOBas ©Ouodmauka. JOHepreTudeckue
YPOBHU Mornekyn. Bsaumopencteume KBaHTOB
cBeTa C Monekynamu. YCnoBusi MOrfoLweHus
KBaHTa CBeTa. ONEKTPOHHble nepexodbl npu
nornoLeHun ceeTa B Guomonekynax.

KauyecTBeHHbIe n KONMMYECTBEHHbIE
nokasaTtenu nornoweHns ceeta. CnekrpanbHble
CBOWICTBA HEKOTOPbIX OMOMONeKy-.

JltommHecueHums. dnyopecueHums "
dochopecueHUns. MpumeHeHve
MIOMUHECLEHTHOrO aHanusa B 6Guonormn u
dapmauuu.

doTobronornyeckne NpoLecchl U Nx CTaguu.

OnpepgeneHne KOHLEHTpauMu mccnegyemoro
BeLlecTBa B pacTtBope
CNeKTPoPOTOMETPUYECKUM METOLOM.
Onpegenexune yaensHoro KoadhumumeHTa
MOrnoLeHNs UCCNeayemMoro BeLecTsa.

1.5

KnneTtunka un
TepMoanHaMumnka
Guonornyeckmx

npoLieccos

TepmogmHamunka BG1oNoOrMYecKnx npoLeccos,
OCHOBHble  MOHATUA. I wu Il Havana
TepmoanHammkn. OHTponus. 3akoH ecca.

OpraHuam Kak OTKpbITas
TepmognHammyeckaa cucrema. CrauyuoHapHoe
COCTOsIHME OMONOrMYecKkMx cuctem. YpaBHeHMe
MpuroxuHa onsa oTKPbLITON CUCTEMBI.

1.6

PagnaunoHHas
BGrodunsnka

MexaHun3mbl nornoLweHus aHepruu
WOHU3MPYIOLIMX  U3nydeHuin.  [JosmmeTpus.
B3aumopencteune pasHbIX BMOOB
WMOHU3MPYIOLLEro U3MydeHUss ¢ aToMamn U
MoreKkynamMmm BellecTBa

2. lMpakmuyeckue 3aHIMUSsT

He npenycmoTpeHbl




3. JlabopamopHbie pabombi
3.1 MpeomeT n TexHuka  6e3onacHocTM npu  paboTte ¢ | OHnNanH-kypc
3agayv anekTpoobopyaoBaHueM, C xumpeaktuBamu. | «brodmamnka»
6rnounsmnkm. MpaBuna okasaHus nepsol nomolun. TexHuka | BIY'https://edu.v
paboTbl B nabopartopun, 3HAKOMCTBO CO | su.ru/course/view.
BCrnomorartesnbHbiM 06opygoBaHneEM. php?id=9694
3.2 MonekynspHaa | CnektpodotomeTpus. CnekrpanbHble CBONCTBA
6uodmnanka ©EenKoB 1 HYKNENHOBBIX KNCIIOT.
MeTogapl n3yyeHns KOH(POpPMaLMOHHOTO
COCTOSIHUA Buomonekyn. WcecneposaHne
AeHaTypaumm Benka c NOMOLLbIO
CnekTpoOTOMETPUYECKOro aHannsa
34 Brodmauka Onpepnenexune aKTUBHOCTM HEeKOTOopbIX
MeMOpaH MeMOpaHHbIX (hEPMEHTOB.
3.5 KsaHTOBasi KayecTBEHHbIE M KONMMYECTBEHHbIE MOKa3aTenu
6urodmauka. nornoLeHns cBeTa. OnpegeneHue
OnTnyeckme KOHUEHTpauun  3adaHHOro  BellecTBa B
MeToAbl aHanM3a | pacTBope c NMOMOLLbIO
buocucrem. CnekTpoOTOMETPUYECKOrO MeToda aHanuaa.
doToburonorus PeweHune 3agay no teme
PedpaktomeTtpua. 3HakomcTBO ¢ paboton u
npuvHUMNoM Aewncteus pedpaktometpa RL-1.
Onpepnenexune nokasatens npenomneHus
HEKOTOpPbIX BELLeCTB U BUONMOrMYecKMX CUCTEM.
PacuyeT KOHUEHTpauuMM HEKOTOpbLIX BELLECTB MO
nokasaTenio npenomnexHns. PelleHne 3agay no
Teme.
3.6 PaavaunoHHas Vcnonb3oBaHne pagnomMeTpuyeckoro metoga
ovodusunka ONSA onpefeneHns akTMBHOCTU pagvoHYKNNO0B.
OnpepeneHne B-pagnoakTMBHOCTM MnpenapaTa
C 3ajaHHOMN CTEeMNEHbIO TOYHOCTU.
M3mepeHne  aKkTMBHOCTM  paaMOakTUBHOIO
npenapaTta B 3aBMCMMOCTM OT FEOMETPUYECKMX
yCroBui cyeTa.
13.2. Pazgenbl gucuunnuHbl 1 BUAbl 3aHATUMN:
No Bugbl 3aHsATUN (4acoB)
n/ Haumerosarue pasaena Mpaktuue | Jlabopato | CamocTtoaTenb
a ONCUMMNUHBI Jlekunn cKue DHbIE Hasi paGoTa Bcero
1 MpeaomeT 1 3agaum Gnocunamnku.
Mpobnembl coBpeMEHHOM 2 - 2 8 12
OVoU3NKN.
2 MonekynsipHasi buodusuka. 2 - 8- 10 20
3 Bruodumsmka membpaH. CTpykTypa
N PyHKUMM BMONOrnyecKknx 4 - - 10 14
MeMbpaH.
4 KBaHTOBasi buodusunka.
doTobMonorus 2 - 16 10 28
5 KuHeTuka n TepMmogmHamumka 6 i i 10 16
Oronornyeckmx NpoLLeccoB
6 PagunauunoHHas 6uodusnka - 8 10 18
UTtoro 16 - 34 58 108
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14. MeToan4yeckune ykasaH1Ma Ana ody4arowmxcsa no 0CBOEHUIO AUCLUNIIUHDI

OcBoeHve cogepXaHua OUCUMMNIANHBI OCYLLECTBSETCA C WUCMNOfb30BaHUEM
ANCTaHUMOHHBIX oObpasoBaTesibHbiX TexHonormn (OOT) — 3neKkTpOHHOro y4yebHoro
OHMNawH Kypca «Bbuodunaunkay, pacnosioXXeHHOro no agpecy:
https://edu.vsu.ru/course/view.php?id=9694 Ha nopTtane «3ONEKTPOHHbLIN YyHUBEPCUTET
BlY».

CamocToaTenbHas pabota CTyOeHTOB OCYLEeCTBNAETCA C WCMNOSfib30BaHMEM
pPEKOMEHA0BaHHbIX Y4EOHMKOB N y4eBHbIX Nocobuin B Xo4e NOArOTOBKN K MPAKTUYECKNM
n nabopatopHbIM 3aHATUAM. CTyAEeHTbl 3HaKOMSATCS C TEOPETUYECKMM MaTepuanom B
npouecce neKUMOHHOrO Kypca, CaMOCTOSTEeNbHO npopabaTtbiBaloT M ycBavBalOT
TeopeTuyeckne 3HaHWs C UCMNONb30BaHNMEM pekoMeHayemon yvyebHou nutepaTtypbl u
y4yebHo-MeToaNYeCckux nocobuin, cornacHo ykaszaHHOMYy cnuvcky (n.15).

Ha nabopaTopHbIX 3aHATUAX CTYAEHTbI BbIMOMHAKT y4ebHO-nccneaoBaTenbCKyto
paboTy. B xoge nabopaTtopHbix paboT cTyaeHTbl NpuobpeTatoT HaBblkM obpalleHnst ¢
Buonormyecknmmn obbekTamn Ons onpegeneHns nx Buoduanyeckux XapakTepucTuK,
yMeHue onpefenstb 39TU XapakKTepUCTUKM (onTMyeckad MfoTHOCTb, MoKasaTenb
NpenomrneHns, BA3KOCTb, PaAMOaKTUBHOCTb M Op.) U aHanu3npoBaTb MNOJSTyYEeHHble
pesynbTatbl. B KOHUe nabopaTOpHOro 3aHATUS pesynbTaTtbl U MaTepuanbl yd4ebHo-
nccnegoBartenbckon paboTbl AOKMaAbiBalOTCA MpenogasaTenio, npy HeobXoANMOCTU
obcyxpatotca B rpynne (ot4eT O nabopaTtopHOM 3aHATUM). B cnydaax nponycka
nabopaTtopHOro  3aHATUA N0 KakmMm-nmbo npuumHam  CTyaeHT o00si3aH  ero
CaMOCTOATENbHO  BLINOSHUTE MO~ KOHTporiem  npenogasaTenss BO  BpeMms
NHONBMAYAITbHbIX KOHCYIbTaLWi.

Mepen Hayanom y4yebHbIX 3aHATUN 0BYYaOLLMNCA OOSMKEH:

1. MpoBepuTb HannumMe pgoctyna K Kypcy. B cnyyae BbisBNeHust npobnem
CBOEBPEMEHHO 00paTUTLCA K NpenodaBaTesito Unn B CAY>K0y TeXHUYECKON NoaLEPXKKN.

2. WN3yunTb WUHTEpdenc Kypca, 3HaTb CNocoObl B3aMMOOEWCTBUSA C
npenogasatenem B pamkax J3YK: coobuieHne Ha dopyme, oOTnpaBka JIMYHOro
coobLeHus, varT.

3. O3HaKOMUTbLCS C Lenblo 1 3agavyaMmn QUCUUNIIMHBIL, nepevyHeM hopMmnpyemMbix
KOMMNeTeHUMAn U pes3ynbTatoB O0y4vyeHusi, NporpaMMon OUCLMMMMHBI, KaneHO4apHbIM
NnnaHoM, TpaekTopuen OCBOEHUS AUCLMMINHBI, KOMMNIIEKCOM BOMNPOCOB M TpeboBaHui
AN NPOMEXYTOYHOM aTTecTaunmn.

4. O3HaKOMUTBLCA C MepevyHeM OCHOBHOW W LOMOMHUTENbHOW NuTepaTtypbl, a
TaKke CMUCKOM 9fEKTPOHHbIX ObpasoBaTeNbHbIX pPecypcoB, HeobxoaumbIX And
OCBOEHUSA AUCUMNANHBIL. Mony4nTb AOCTYN K 9NEKTPOHHbIM BUBIMOTEYHBIM cucTeMam,
Ha KoTopble odpopmneHa nognucka POy BO «BlMY».

Tekywasa atrectaums obecnevmBaeT NpPoOBEPKY OCBOEHUs1 y4ebHOoro matepmana,
npuobpeTeHnss 3HaHWW, YMEHUA U HaBbIkOB B MpoUecce ayauTOpHOM n
camMoCTOATENbHON paboTbl CTyAeHToB, opMupoBaHus obLienpodeccnoHanbHbIX
komneteHumn (OlK-1.2). Tekywas artrectauma no gucumniumHe «buoduaunka»
NpoOBOAUTCA B BUAE NMMCbMEHHOro 3adaHus (Tekywasa atrectayus no temam: «lMNpegmet
n 3apgadun 6Guodumsnkn [Npobnembl coBpemeHHoOW 6Guodusnkm», «MonekynspHas
buomsnka» wn «buodusmka membpaH. CTpykTypa M  (QyHKUMM BUONOrMyeckmnx
mMeMbpaH» M BKIoYaeT B cebs perynspHble OT4eTbl CTYAEHTOB Mo nabopaTopHbIM
pabotam. [lpn noarotToBke K AoKNagam CTyAEHTbl W3y4yalT U KOHCMEKTUPYHT
pekoMeHayeMyto npenogasartenem y4ebHyo nutepaTypy, CaMOCTOATENIbHO OCBanBalOT
NOHATUNHBIN annapaT. [lnaHuMpoBaHWe W opraHuM3auus NPOBEPKM B XOAE TeKyLMX
atTectauuMmM 3HaHWW, YMEHUM W HaBbIKOB OCYLLECTBNAETCA B COOTBETCTBUU C
cogepxaHvem paboyen nporpammbl U KaneHgapHO-TEMATUYECKMM MflaHOM C
npumMmeHeHnem oHOa OUeHOYHbIX CcpeacTB. Tekywas aTrectauma sBnseTcA
obszaTtenbHOn, ee pesynbTaTbl OLEHMBAKTCA B OannbHONW CUCTEME U MO pPEeLUeHuto
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kadpegpbl MOryT OblTb Yy4YTeHbl MpPU MPOMEXYTOYHOM aTTecTtaumn obydaroLmxcs.
dopmon NPOMEXYTOYHON aTTecTaumm 3HaHUKW, YMEHWA W HaBblKOB Oby4atoLmxcs
ABMNSETCA 3K3aMEH.

15. Nepe4yeHb OCHOBHOW U AONOJNIHUTENILHOW NUTEpaTypbl, PECYPCOB UHTEPHET,
Heo6XxoAUMbIX ANSA OCBOEHUA AUCLUMNIIUHDbI

a) OCHOBHas nuTteparypa:

Ne
n/n

NcToYHUK

1.

Pemusos A.H. MeduuuHckas u 6buonozudyeckas ¢usuka : y4eb. dnsa eysoe / A.H. Pemu3os. —
F'90TAP-Medua, 2016. — 656 c¢. — O3ObC «KoHcynbmaHm cmydeHma» - URL:
http://www.studentlibrary.ru/book/ISBN9785970435779.html

6) AononHuTenbHas nuTeparypa:

Ne
NCTOYHMK
n/n
Apmioxoe B.I. bBuonozuyeckue MembpaHbl. CMPyKmypHas opaaHu3ayusi, QyHKUUU,
5 Mooducghukauusi U3UKO-XUMUYECKUMU az2eHmamu: Yueb. mnocobue /B.I. Apmiwoxos, M.A.
" | HakeacuHa. - BopoHex: W30-eo Bopowex. eoc. yH-ma, 2000. - 296 c.
<URL:http://www.lib.vsu.ru/elib/books/b27489.djvu>
Buogpusuka : y4yeb. 0ns sy3oe / nod ped. B.I. Apmiwoxoea. — M. : Akademuueckuli [Npoekm :
ExamepuHbype : Jenosas kHuea, 2009. — 294 c.
Apmwxoe B.. Onmuuyeckue memodbl aHanusa UHMAaKMHbIX U MOOUPUUUPOBaHHbIX
3. | 6buonozuyeckux cucmem./ B.I. Apmrwoxos, O.B. NymuHyesa. - BopoHex : M130-60 BOpoHEX. yH-
ma, 1996. - 240 c.
4 Bnadumupos HO.A. @usuko-xumudeckue OCHO8blI ¢homobuonozuyeckux rnpouyeccos./ HO.A.
" | Bnadumupos, A.A. lNomaneHko. - M.: [pogha, 2006. - 285 c.
5 Kypc ¢busuku : yuebHuk Ansi cmyd. 8y308, 0by4. 10 ecmecmeeHHOHayY. HarpasneHusm / A. H.
" | Pemu3sos, A. A. NomaneHko .— 3-e u30., cmep. — M. : [Ipogha, 2006 .— 720 c.
6 lMpakmukym no 6uogpusuke / [B.I. Apmroxoe u dp.] ; BopoHex. 2oc. yH-m ; [n00 obuw. ped. B.I".
Apmiroxoea] .— BopoHex : Msdamenbckuli dom BI'Y, 2016 .— 313 c.
B) WH(OPMAaUMOHHbIE 3NEKTPOHHO-0Opa3oBaTenbHble pecypcbl  (oduumnanbHbie
pecypcbl MHTEPHET)™:
Ne P
n/n ecypc
7 OnekmpoHHas 6ubnuomeka BY3a. Pexum docmyna: http:// www.lib.vsu.ru
8 OnnalH-kype «buogusukay BI'Y"https://edu.vsu.ru/course/view.php?id=9694
9 OE6C "KoHcynsmaHnm cmydeHnma” : https://lwww.studentlibrary.ru
16. lMepeyeHb y4yebHO-meTOAMYECKOrO obecne4vyeHUss ANA CaMOCTOSTENIbHOWU
paboTbl
Ne
NcTouHMK
n/n

Bawapurna O.B. buogpusuka : y4eb.-memod. nocobue dnssi cmydeHmos / O.B. bawapuHa, B.TI.

1. Apmioxos. — BopoHex : UL BI'Y, 2009. — 61 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m09-91.pdf>.
Gawapurna O. B. CnekmparnbHbie U Xpomamozpaghuyeckue memodsbl aHanusa buocucmem :
5 y4eb. mamepuarnbi Kk 6onbwomy npakmuxkymy / O. B. bawapuHa, B. . Apmioxos. - BopoHex :

U30-e0 BIy, 2006. - 65 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf>

17. Ob6pasoBaTenbHble TEXHONOIMMU, UCNONb3yeMble NpU peanusauum y4ebHoOM
OUCLUMNIUHBLI, BKNOYasas AUCTaHLUMOHHble obpasoBaTesnibHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):



http://www.studentlibrary.ru/book/ISBN9785970435779.html
http://www.lib.vsu.ru/elib/books/b27489.djvu
http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=9694
http://www.lib.vsu.ru/elib/texts/method/vsu/m09-91.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf
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YyebHas gucuunnmHa peanuayetcs C WUCMOoNb30BaHMEM 3MEKTPOHHOrO oby4veHnsa u
ANCTaHUNOHHBIX  obpasoBaTenbHbix  TexHomnormn.  OdnanH-kypc  «Bbuodumsmkar
Bry"https://edu.vsu.ru/course/view.php?id=9694 B KkoTOpom pa3melieHa y4vebHas u
Hay4yHass nuTepaTypa NO Kypcy, Martepuanbl [Ans MNOArOTOBKM K TEeKylWum U
NPOMEXYTOYHON aTTeCTaLUuu.

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

OdumcHas cuctema LibreOffice 4.4.4 (CBobogHO pacnpocTpaHaemoe
nporpaMmmHoe obecneveHmne)

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

Microsoft Office 2013 Russian Academic Open License No Level. beccpoyHasg
nuuen3na Academic OLP, gor. 3010-07/73-14 ot 29.05.2014

1. YUTeHne nekuum ¢ ncnonb3oBaHUEM cnang-npeseHTaummn.

2. NnHMpOpMaLMOHHO-KOMMYHUKALMOHHBIE  TEXHOMNOru (koHCYNbTaUMn
npenogasaTtens 4epes3 TemaTtuyeckme opymbl M BebMHapbl C WUCNONb30BaHUEM
3MIEKTPOHHOM  MH(OpMaLMOHHO-00pa3oBaTenbHon cpeabl OrbOY BO  "BI'Y"
O6pasoBaTernbHbI nopTan « ANEKTPOHHbIM yHuBepcuteT BIY» (www.moodle.vsu.ru).

3. IHpopmaunoHHble TexHonoruu (goctyn B IHTEpHeT)

4. ObC «KoHcynbTaHT cTygeHTa» http://www.studmedlib.ru/

5.3HB6 BI'Y www.lib.vsu.ru

6. KOHCynbTaHT Nitoc — MHPOPMaLMOHHO-CNpaBoYHas cuctema

7.9B6C «YHuBepcutetckaa bubnmnoteka online» https://biblioclub.ru/

18. MaTepmanbHO-TeEXHUYECKOoe obecrneyeHne ANCLUUNIIUHDBI:

HanmeHoBaHue nomelueHUn 4NA NpoBeAeHUA Bcex BUAOB Apnpec (MecTononoxeHue)

y4yebHOM AeAaTenbHOCTU, NPeAYCMOTPEHHOM Y4eOHbIM NIaHOM, B | NoMeLeHUn gns

TOM YMCIie NOMeLLeHUs ANA CaMOCTOATEeNbHOW paboThl, ¢ npoBeAeHUsA BCex BUAOB

yKa3aHMeM nepeyvHs OCHOBHOro o6opyaoBaHusA, yue6Ho- yuye6HOM AeATenbHOCTH,

HarnsAHbIX NOCO6UI N UCMONb3YeMOro NPorpaMmMHOro npeaycMOTpPeHHOMU

obecne4veHusi y4yeOHbIM nnaHom (B
crlyyae peanusaumm
obpasoBaTenibHOMN

nporpaMmmbl B CETeBOM
t¢opme pononHUTENIbHO
yKa3blBaeTcs
HanMeHoBaHue
opraHuMsaumm, ¢ KOTopom
3aKJ1H4YeH AoroBop)

YyebHas ayguTopus And NPoOBEAEHMS 3aHATUM NEeKUMOHHoro Tuna, | 394018, r.BopoHex,
cneuunanusnpoBaHHas mebenb, npoektop Acer X115H DLP, skpaH | mnowapgs YHuBepcuTeTckas,
Ans  npoektopa, Hoytbyk Lenovo G580 ¢  BO3MOXHOCTbHO

a.1, nom.|
noakrtoveHuns K cetn «MHTepHeT»

YyebHas aygutopusi Ons npoBefeHust nabopaTopHbix 3aHaTui, | 394018, r.BopoHex,
TeKyuiero KOHTpONA n npomemyTquoPl arrecrtaumn, | nnowagb yHI/IBepCVITeTCKaﬂ,
crneunanuanmpoBaHHas Mebenb, pH-meTp noptatueHein HI83141; a1, nom.l

anctunnaTtop, 4 n/d, HepxaBetwwas cranb 6e3 Gaka HakonuTens,
Liston; posumetp-pagnometp MKI-01-10/10; mukpockon MBC - 10;
Mukpockon meguumHckmn BUNOMEL wucnonHenne BEVOMEL 2; pH-
MEeTp KapMaHHbIN, KOPOTKMI aNekTpoA; cnekrtpodomeTtp MNpom3kolladb
M13-5400Y®; BUCKO3MMETP

Jlabopatopusa TeopeTuydeckorn 6uodusnkm (ona nposeaeHus 3ansatunm | 394018, r.BopoHex,
CeMMHapCKoro Tuna, TeKywero KOHTpo~A n I'IpOMe)KyTO"IHOVI nnowanb yHVlBepCI/ITeTCKaﬂ,
attectayun), CneumanmsmpoBaHHas mebenb, npoektop SANYO PLS-

a.1, nom.|
SL20, oa3kpaH pna npoektopa, Hoytbyk ASUS V6800V c



https://edu.vsu.ru/course/view.php?id=9694
http://www.moodle.vsu.ru/
http://www.studmedlib.ru/
https://biblioclub.ru/

9

BO3MOXHOCTbIO MNOAKITKYEHUNA K CEeTU ((MHTepHeT»

OucnnenHbln Knacc, ayautopua Onsi npoBedeHUs TpynmnoBbIX W
WHAMBUAYaANbHbIX KOHCYMbTaLMN, NOMELLlEeHne N9 CaMOoCTOATENbHON
paboTbl, crneumanuaMpoBaHHasi Mebenb, KOMMbITEPbI (CUCTEMHbIN
6nok Intel Celeron CPU 430 1.8 GHz, moHuTOop Samsung SyncMaster
17) (12 WT.) C BO3MOXHOCTbIO MNOAKITHOYEHNS K ceTU «HTEepHET»

394018, r.BopoHex,
nnowaab YHMBepcuteTckas,
a.1, nom.|

19. OueHouYHbIe cpeacTBa ANA NPoBeAeHUsA TeKyLero KOHTPOA ycrneBaeMocTu U
NPOMEXYTOYHOMN aTTecTauum
Mopsiaok oueHKn OcBOeHusa obydarowmmmuca ydyebHOro martepuana onpeaenseTcs
CoLilepXXaHNeM crneayroLnx pasaenoB AUCUUNINHDILL

n/n

HanmeHoBaHue
pasgena
AVCLMNITNHBI
(mogyns)

Komnete
HUmA(n)

NuaunkaTop(bl)
AOCTUXKEHUSA
KOMMEeTEHLMM

OueHouYHble cpencTtea

MpeameT 1 3agaymn
Brodusnku.
Mpobnemsl
COBpPEMEHHOWN
orodusnkm

OrllK-1.2.

BHaeT: Buonornyeckyto un
Buodnanyeckyto
TEPMUHOOTNIO,
Brodmsnyeckne NOHATHS,
TeopeTU4eckmne OCHOBbI
Brodnsnku, obLuine
MOINEKynspHbIe
MeXaHU3Mbl
B3aMMOAENCTBUN,
nexxalume B OCHOBE
Buonormyeckux (B T.4.
P13MONOrnYeckmx)
NPOLIECCOB U SIBIIEHUN
YMeeT: ncnonb3oBaTb
byHOaMeHTanbHble
Buodnsnyeckue
npenctaBneHus B cdhepe
npodeccuoHanbHon
nesaTenbHOCTW ANA
eLUEHNS HOBbIX 3aJau.

YCcTHbIN onpoc, komnnekt KM k
TeKyLLen atTectaunm, TeCToBbIE
BOMPOCHI U 3a4a4m K TEKYLLEN
aTTecTauum

MonekynsapHas
Buodmnanka

OllK-1.2.

BHaeT: MoneKynsapHble
MeXaHU3Mbl
B3aMMOAENCTBUN,
nexalume B OCHOBE
Buonormyeckux (B T.4.
P13MONorn4eckmx)
NPoLEeCCOB U ABMEHUN.
YMeeT: NpUMeHsTb
Bruodmnsnyeckne metToapl
aHanmn3a gns oueHKu
KayecTBa NekapCTBEHHbIX
npenapaTtos
Bnageet (umeet
HaBbIK(1)): OCHOBHbLIMU
meTogamu
Brodunsnyeckoro
aHanusa

- NepeyeHb BONPOCOB MO Teme
nabopaTtopHon paboThl B
«Mpaktukyme no 6uodnsmkey;
- 3apayv no Teme B
«MpakTukyme no Guodusnke»
-- NepeYveHb NPaKTNYECKNX
3aaHumn

Bbuodmamka memopaH.
CTpyKkTypa 1 yHKLUNN
Buronornyeckmx
mMembpaH

OlK-1.2.

3HaeT: MoneKkynspHo-
KnetTovyHble MeXaHU3MbI
B3anMOAENCTBUN,
nexatime B OCHOBe
yHKUMOHMPOBaHMNS

- MepeyeHb BONPOCOB MO Teme
nabopaTtopHon paboThl B
«Mpaktukyme no 6nodnsmke;
- 3apayv no Teme B
«MpakTukyme no Guodusnke»
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n/m

HanmeHoBaHue
pasgena
AVUCLMMNITNHDI
(Moayns)

Komnete
HUmMA(n)

NHuaunkaTop(bl)
AOCTUXKEHUSA
KOMMeTEeHLMM

OueHouYHble cpencTtea

ornomembpaH;

YMeeT: NnpuMeHsATb
onodunsnyeckmne metobl
aHanmsa ans OueHKM
CTPYKTYPHOrO COCTOSIHUSA
MembpaH;

Bnageet (umeet
HaBbIK(1)): OCHOBHbLIMU
meTogamu
Brodunanyeckoro
aHanusa, MmeTogamm
CaMOCTOATENbHON
NMOCTaHOBKM
3KCMEPVMEHTOB.

-- NepeYeHb NPaKTU4eCcKnx
3aJaHun

KBaHTOBasd
Burocpmanka.
OnTuyeckne metoabl
aHanunsa buocmcTem.
doTobuonorus

OrlK-1.2.

BHaeT: TeopeTnyeckune
OCHOBbI KBAHTOBOW
Brodhn3nkKM, MeEXaHN3MBI
BMMSIHWS CBETa Ha
BuocncTemsl.

YmeeT: npyuMeHsaTb
cneKkTpanbHble MeToabl
aHanmn3a gns OLUeHKu
KayecTBa NekapCTBEHHbIX
npenapaTtoB

Bnageet (MmeeT
HaBbIK(M)): OCHOBHBIMY
MeToaamMm
Buodmnanyeckoro aHanmaa,
CMOCOBHOCTBLIO K aHanmay
1 oLEeHKe IOCTOBEPHOCTH
nony4YeHHoro pesynbraTa.

- NepeyeHb BOMPOCOB Mo TEME
nabopaTtopHon paboThl B
«lMpakTnkyme no 6nodunsnke;
- 3afa4v no Teme B
«MpakTnkyme no Guodunanke»,
-- NepeYveHb NPaKTNYECKNX
3agaHvn

KnHeTuka n
TepMoanHaMunka
Bronornyeckmnx

npotieccos

OllK-1.2.

BHaerT: TeopeTnyeckme
OCHOBBbI Bropmankm
CNOXHbBIX cucTem,
KMHETUKY
dbepMeHTaTUBHbIX
peakumn,
TepMOANHAMMKN.
YmeeT: NCrnonb30BaTh|
dbyHAaMeHTarnbHble
Bruodnsnyeckue
npeacraBneHns B cdepe
npodeccuoHanbHon
nesTenbLHOCTH ans
peLLeHns HOBbIX 3a4au;
Bnageet MeTodamu
aHanmaa
dbepMeHTaTUBHbIX
eakLnn.

3aKOHbI

- NepeYeHb BOMPOCOB Mo TeMe
nabopartopHon paboTbl B
«Mpaktukyme no 6uodunsmkey;
- 3apauv no Teme B
«[lMpakTukyme no Guodusmkey,
-- NepeYveHb NPaKTNYECKmX
3agjaHun

PagnaunoHHas
H6uodmnanka

OllK-1.2.

BHaeT: TeopeTnyeckune
OCHOBbI paguaLoHHOM
BoU3NKM, MEXAHN3MBI
BINUSAHWST PAAVNOAKTUBHOTO
M3nyyeHnsa Ha
BrocncTeMsI.

YMeeT: onpenensTtb

aAJN0aKTUBHOCTb

- nepeYeHb BOMPOCOB Mo TeMe
nabopaTtopHon paboThl B
«MpakTukyme no 6nodnsmkey;
- 3apayv no Teme B
«MpakTukyme no 6uodusmkey,
-- NepeYveHb NPaKTNYECKnX
3aaHumn
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HanmeHoBaHuve
NHuaunkaTop(bl)
Ne pasgena KomneTte
OOCTUXKEHUS OueHouHble cpeacTBa
n/m ANCLUNMNNUHBI HUmMA(n)
KOMneTeHunn
(Moayns)
npenapaTos;
Bnageet metogom
onpenenexus
PaanoaKTMBHOCTU N O03bl
0bnyyeHus
[MpomexyTodHasa aTTectaums komnnekt KM k
doopma KOHTpona — 3a4eT NPOMEXYTOYHON aTTecTauunm

20 TunoBble OLEeHOYHbIE CpeacTBa U MeToAuYeCcKMe MaTtepuansl, onpeaensroLwime
npoueaypbl oLueHUBaHUs

20.1. TeKywWwmMn KOHTPOJIb YCNeBaeMoCTHu

KoHTponb ycneBaemocTu Mo AMCUMMNIMHE OCYLLECTBMSETCS C MOMOLLBIO CreayroLmx
OLIEHOYHbIX CPEACTB:
- NepeYeHb BOMPOCOB MO Kaaol Teme nabopatopHbIx paboT B «[pakTukyme no 6uounsmke;
- 3a4a4m no BceM TeMam nabopaTtopHbix paboT B «[MpakTukyme no Guodumanke;
- NepeYeHb BOMPOCOB K TEKyLLEen aTTecTauum;
- NnepeYeHb NPaKTUYECKNX 3adaHNN.

nepe‘-IeHb BOMPOCOB K TeKyLI.I,eI7I aTTecrtaumm

1. Havite onpegeneHne 6MoU3NKN Kak HayKu.

2. MNepeuncnute ocHOBHbIE pasaensl 6uodunanku.

3. Uto siensieTcs uenbto 6nodmsnkmn Kak Haykmn?

4, B uem coctouTt cBsA3b 6nodmsnku n dpapmaunn?

5. Uto gaBnsetca MoHomepom 6Genka? HanuwuTte CTPYKTYpHYO opmyny
MOHOMepa.

6. Kakumun cBasammn nogaepxmBaeTcs CTpyKTypa 6enkoBor Monekynbl?

7. Oxapaktepusynte NnenTUOHYH CBA3b.

8. Oxapaktepusynte Tunbl BTOPUYHOW CTPYKTYypbl 6enka. Kakumn cBA3sMM OHa
nogoepxmeaetcs?

9. ®unsnyeckne ceoncTea BerkoBOM MOMEKyrbl.

10. OnnwmnTe MexaHn3m BO3HUKHOBEHMUS rnapodOOHLIX B3auMOOEeNCTBUN.

11. Uto npeactaBnsieT cobon gomeH 6enkoBon Mornekynbl? Yem OomMeHHas

CTPYKTYpa OTNn4aeTcsa OT YeTBEPTUYHON CTPYKTYpPbI?

12. YUto Takoe dhonguHr 6enka?

13. YTto cobon npeactaenseT ageHatypaumsa 6enka? Buabl geHaTypaumn.

14. Uto aBnAeTcsa MOHOMEPOM HYKMEMHOBOMW KUCIOThLI? HanuwuTte CTPyKTYpHYHO
dopmyny.

15. Kakne cBsi3n nogaepxmBatoT NEPBUYHYIO CTPYKTYPY HYKNEWHOBbLIX KACIOT.

16. Oxapakrepusynte ctpyktypy OHK.

17. Tunbl PHK B kneTke u nx cTpykTypa.

18. Yto cobon npencrasnsieT CoBpeMeHHasa Mogenb MemopaHb!?

19. Hapucyite n nosicHute cxemy CTpoeHusi MeMBpaHsbl.

20. Kakve dyHKUMM BbINOMHAIT MemMOpaHHble 6enkn?

21. Knaccndukaums membpaHHbIX 6enkoB Nno Nx NOMoXeHuio B MembpaHe.

22. B kakom ha3oBOM COCTOSAHUM HaxoaaTcs nunuabl GuomemobpaH?

23. Kakne ocHoBHbIE Knaccbl NMNMAOB MeMbpaH Bbl 3HaeTe?

24. Kakue Tunbl nepemeLLeHnst Monekyn BO3MOXHbI B buomembpaHe?

25. Mpn NOHWXeHUn TemnepaTypbl B Nunuaax memobpaHbl Npoucxoant ¢asoBbin

nepexoa | poga. Kak npy aToM nsmeHuTcsa TonwmHa membpanbl? OTBET NOsiCHUTE.
26. Yto cobon npeacraBnsieT NepoKCMAHOE OKUCIEHNE NUNNAOB MeMBpaH?
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27. Kak nameHsietca BA3KOCTb MeMOpaH npu BocnanuTenbHbiX npoueccax? OTeBeT
NoAcHUTE.

28. YUto cobon npencraBnsitoT MNOCOMbI?

29. [1ns 4yero ncnonb3yrT NMNOCOMbI NMPYU N3FOTOBMEHNM HEKOTOPbLIX TIEKAPCTB?

30. Kakve Bngpl MembpaHHOro TpaHcnopTa Bbl 3HaeTe? OTBET NOACHUTE.

31. YUto Takoe aHTunopt? MNpnBeanTte npumepsi.

32. Yto Takoe cumnopt? NMprBeguTte npmMmMmepbi.

33. Kakve Bnabl obnerdyeHHon gudpdysmm Bol 3HaeTe? NpuBeante npumepsi.
34. OTtnnuna obneryeHHon gnddysnm OT NPOCTOMN.

35. Kakue Tunbl MOHHbIX KaHanoB Bbl 3HaeTe?

36. CTpyKTYypa MOHHbIX KaHarmnoB.

37. Uto Takoe noHodopsl? MNMpueeauTte npumepsbl.

38. YpaBHeHue Teopenna ang nacCMBHOro MeMbpaHHOro TpaHcnopTa.

39. 3akoH duka (onsi NaCCUBHOMO TpaHCcnopTa He3apsKEHHbIX YacTul,)

40. Moyemy npu TpaHCNOPTE [fOKO3bl B KNETKU 3NUTENUSA KULEYHMKa NPOTUB
rpagueHTa KOHLUEeHTpaLUun aHeprusi He 3aTpadnBaeTca? Kak HasbiBaeTcst Takow TpaHCNopT?

41. Kakune Tunbl akTMBHOro TpaHcnopTa Bl 3HaeTe? OTBET NOACHUTE.

42. Kakune Tunbl MOHHBIX HACOCOB Bbl 3HaeTe?

43. Yto cobon npeacTtaBnsitoT MOHHbIE HACOChI?

44, YUto Takoe MemOGpaHHbIn noTeHumnan? Buabl MEMOpaHHbIX MOTEHLMANOB.

45, Kakne noHbl 9BNAOTCA onpegensiowmMmn npy popmMmMpoBaHUM noTeHumnana

nokoa? OxapakTepusynTe COOTHOLLEHWE MNPOHMLAEMOCTM MeMOpaHbl Ansi WOHOB B
COCTOSIHUW MOKOS.

46. OxapakTtepnaynte COOTHOLLUEHWE MPOHULAEMOCTU MeMOpaHbl O UOHOB B
COCTOSIHUM BO3OYXaeHus. Kaknme MOHbI SBASIOTCA onpegensiowmMmm npy opMmnpoBaHnm
noteHuyuana gencrtesmnsa?

47. Kyoa HanpaBrneH TOK MOHOB HaTpus B | cdhase (menondpusauun) noteHumnana
penctena? Tok noHoB HaTpusa B | cdhase noTteHumana OeWCTBUS ABNSETCHA aKTUBHLIM UMK
naccuBHbIM? Kak OoH ocyLecTBrnsieTca Yepes memopaHy?

48. YpaBHeHne Tomaca.

49, YpaBHeHue NonbamaHa — XoakkuHa — Kaua.

50. CaowcTtBa noTeHuUmana gencTams

51. PeuenTopbl — MOHHbIE KaHarsbl.

52. PeuenTopsbl, accounnpoBaHHbie ¢ G-6enkamu.

53. PeuenTopsbl, accounmpoBaHHble ¢ epMEHTATUBHON aKTUBHOCTbLIO

MepeyeHb NpakTUYeCKMUX 3agaHUN

1. TlocTpounTb cnekTp MOMMOLWeEHNa pacTBopa  CbIBOPOTOYHOrO  anbbymuHa,
OxapakTepusoBaTb CneKTpanbHble CBOMCTBA AaHHOro 6enka.

2. Oxapaktepu3oBaTb CrekTpanbHble CBOMCTBA OQHOKOMMOHEHTHOro 6enka; ncnonb3ys
nutepaTypHble [[aHHble, OOBLACHWUTb, KaKMMW SNEKTPOHHbIMKM Mepexogamn 0BYyCnoBMEHbI
MaKCUMyMbl NOrnoLeHns ansbymuHa.

3. MNocTponTb CNekTp NOrfoLeHnss pacTBopa okcureMornobuHa, oxapakrepusoBaTtb €ro
CcrneKTparbHble CBONCTBA.

4. OxapakTepusoBaTb CreKkTpanbHble CBOWCTBA OKCUreMorriobuHa; Mcnonb3ys
nutepaTypHble [faHHble, OOBACHUTb, KaKMMW 3NEKTPOHHbIMW nepexogamu 0OyCrnoBMeHbI
AaHHblE MAKCUMYMbI.

5. WccneposaTb cnekTpasnbHble CBOWCTBA TEPMOMOAMMPUUMNPOBAHHBLIX PACTBOPOB
CbIBOPOTOYHOro ansbymuHa.

6. CoenaTb BbIBOAbI O BNUSIHUM TemnepaTtypbl (TepMoaeHaTypaumm) Ha CTPYKTYpHble
cBovicTBa 6enkos.

7. OnpegenuTb KOHUEHTpauulo 3aJaHHOro BellecTBa B pacTBoOpe C MOMOLLbIO
rpagyvpoBOYHON NPAMON
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8. Cpenatb BbIBOAbI O ChEKTpamnbHbIX CBOWCTBAX HEKOTOPbIX J1IeKapCTBEHHbIX
npenapaTtoB; O BO3MOXHOCTUM NpUMeHeHust 3akoHa byrepa — Jlambepta — bepa ansa
onpegeneHns KOHUeHTpauumn AaHHbIX BELLECTB B pacTBoOpe.

9. OnpegenuTb BEeNWYUHbLI OTHOCUTENbHOW, YAENbHOW W MNpUMBEOEHHOM BA3KOCTU
pacTBOPOB HEKOTOPbIX HEOPraHUYECKMX CONENn.

10. BbisSiBUTb 3aBMCUMOCTb BSA3KOCTW PacTBOPOB Caxapo3bl OT WX KOHLEHTpauuw.
Cpoenatb 3akniyeHne o NpuYnHaxX U3SMEeHeHN BA3KOCTM pacTBOPOB caxaposbl.

11. Onpegoenntb  BENWYUHbI  OTHOCUTENbBHOW,  YAENbHOW, NPUBEOEHHON U
XapaKTePUCTUYECKOWN BA3KOCTU pacTBOPOB OErKoB.

12. WiccnepoBaTb OTHOCUTENbHYK BA3KOCTb Mfas3Mbl M CbIBOPOTKM KPOBW YerioBeKa.
CpaBHUTb BENUYUHBI Mory 45 NIIA3Mbl U CbIBOPOTKU, CAenaThb 3aKoyeHue.

13. Yt0 npegctaBnAwT cobon peonorvyeckne Kpmeble? Kakyio uHopmaumio
MO3BONSAOT MOMYYUTb PEOSNIOrMYecKkme KpmBble?

14. Kakne hbakTopbl OKasblBalOT BNUSIHUE HA BA3KOCTb KPOBU?

15. OnuwunTe CyTb pasnnyHbIX METOO0B OnpeaeneHnst BA3KOCTHU.

16. Kakoe 3HauyeHue wuMmeT OMOpeonornyeckne wuccrnegoBaHmst B Guornormm wu
MeanuuHe?

17. OnpenenvTtb pagnMoakTUBHOCTL NMpenapaTa ¢ 3agaHHON CTENEHbI TOYHOCTMU.

18. YcTaHOBUTbL 3aBUCUMMOCTb pPaguoakTMBHOCTUM M MOLLHOCTM [03bl npenapaTta oT
pPacCTOAHUSI 4O CHETHOM TPYOKMN.

19. ViccnegoBaTb CNOCOBHOCTL B-4acTuL NPOHUKATL Yepes pasnuyHblie MaTepuansi.

20. B kakmx gosax oLeHMBalT OENCTBME NOHU3MPYIOLLLETO N3NYYEeHUs Ha BELLECTBO?

21. Kakyto onacHOCTb ANl 4erioBeka HeceT BbIOPOC pasfMYHbIX pPagnoaKTUBHbBIX
n3otonoB B aTMocepy? OANHAKOBO N AENCTBUE UX HA OPraHn3m?

22. Kakne OCHOBHble MokasaTenu onpefenstoT cTeneHb BO3AENCTBUSA paanoaKTUBHbIX
M30TOMOB Ha OpraHM3m?

TecToBble BOMPOCHI K TEKyLLen aTrectaumnm
3akpbITble TECTOBbIE BONPOCHI
1. CTpykTypHas ocHoBa nobon MmemopaHbI
a) ABOMHOW NUNUAHbLIA CNOW
6) 6ucnon nunuaoB n asa cnosa 6enkos
B) Gernkn
r) rvKoKarnekc
A) peuenTopbl
2. Ceonctea Monekyn oconmnmuaos, BXOAALWNX B COCTaB BMonornyeckmx memopax
a) am¢pmdpunbHOCTL
6) rmapodUNbLHOCTb
B) rmapocpobHOCTb
I) aNeKTpUYecKnin 3apsg
[) HEMONAPHOCTb
3. NatepanbHag audpdy3ns monekyn B MembpaHe aTo
a) anddysnsa Monekyn n3 0gHOro NUNULHOro crosi B Apyron
6) audysns monekyn Yyepes Guonorn4yeckyro MmembpaHy
B) andcpy3na monekyn B membpaHe B npeaernax ogHoro cros
r) avddysma 6enkoBbIX MOMEKy U3 OAHOIO NUNUAHOIO CNos B ApYron
A) anddy3nsa NoHOB Yepes BUCNONHYI0 MeMBpaHy
4. ['onoBKkM NUNMAOB B MeMbBpaHe
a) HanpaBneHbl BHYTPb IMNUOHOrO CNOK, HE UMEKT 3apsiaa
6) rmapocdunbHbIe, HanpaBneHbl BO BHELUHIOK CTOPOHY
B) CTPEMSATCHA HE KOHTaKTUPOBaTb C MOJieKynammn Boabl
r) rmapodobHble, HaNpaBneHbl BHYTPb NUMMOHOMO Cros
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A) rmgpodunbHble, CTPEMATCS HE KOHTaKTUPOBaTb C MOMEKynaMmm Bogbl

5. BblbepuTe BepHOE yTBEPXKAEHME

a) B cnyvyae OAHOKOMMOHEHTHOM NUNUOHOW MeMOpaHbl ee NOBEepPXHOCTb He
SIBNAAETCA OAHOPOAHO MNONSIPHOM, OHa ob6pa3yeT MO3au4yHO OpraHU3OBaHHYIO
NOBEPXHOCTb, Ha KOTOPOM B TMONMAPHOM «MOpEe» paccpeaoToyYeHbl rMapodobHbIe
«OCTPOBKMU» Pa3MepoM 0 HECKOSbKMUX HM?.

©) noBepxHOCTb NunugHoro 6mucrnos memOpaHbl Bcerga rugpodunbHa, rmapodobHble
y4aCTKN HaxoasTCs B LeHTpe Gucnos

B) MOBEPXHOCTb nNunuMaHoro 6ucnoss mem6paHbl Bcerga rmapodpobHa, rugpodunbHble
y4acTKM HaxXoAsTCs B LeHTpe 6ucnos

r) B criyyae O4HOKOMMOHEHTHOW NUNMAHON MeMOpaHbl ee MOBEepPXHOCTb He ABNAETCS
ogHopoaHo ruagpodobHon, oHa obpasyeT MO3au4yHO OpraHuM3OBaHHYKD MOBEPXHOCTb, Ha
KOTOPOW B HEMOMNAPHOM «MOpe» paccpefoToyeHbl rmapoduribHble «OCTPOBKU» pa3mMepoM A0
HECKOMbKNX HM?

6. CornacHo >»uaKoCTHO-MO3anyHoM Mogenu, buonornyeckas membpaHa

a) COCTOUT U3 BUIMNUGHOro cnos

©) cocTouT 13 gByX CNoeB NMNUAOB C OENKOBLIM CITOEM MEXAY HUMK

B) COCTOMT M3 OBYX CIOEB NMMUOOB, OKPY>KEHHbIX CBEPXY M CHU3Y ABYMS GenkoBbIMn
cnosiMmm

r) COCTOUT U3 BUNUNUAHOIO CII0SA U PacnosioXeHHbIX B HeM 6enkoB

A) COCTOUT 13 Crosi NIUNUAOB C BKpanieHnamn yrnesoaoB

7. BTopnyHas cTpykTypa 6enka noaaepxmBaeTcs CBSA3SAMM

a) BOAOpPOAHbIMU MeXAy NenTUAHbIMK rpynnamm

©) BOOOPOAHBIMKU MEXAY pagvKanamMmm aMMHOKUCIIOT

B) AncynbdmuaHbIMu

r) nenTugHbIMn

) VNOHHbIMIN

8. CNocobHOCTb MOHHBIX KaHanoB M3bupaTenbHO NPOMycKaTb MOHbLI KAKOro-rnMbo O4HOro
TMna

a) ceneKTUBHOCTb

6) NpoBOAUMOCTb

B) TPaAHCNOPTHAsA akTMBHOCTb

r) Aucppyanis

A) punbTpaums

9. 3akoH, kKoTopoMy noauMHseTCA Andy3na NOHOB Yepes NUNUAHbIN Brucnon

a) NlonbamaHa - XomKKMHa

6) HepHcTta - lNnaHka

B) ®uka

r) FlonbamaHa

10. dnyopecueHUns — 3To

a) ucnyckaHue KBaHTa cCBeTa MNpuU nepexoade I3JeKTPOHA C BO30OyXAeHHOro
CUHIIETHOIO 3J/IEKTPOHHOIr0 YPOBHSA HA OCHOBHOM

6) ucnyckaHve KBaHTa cBeTa MNpu Nepexofe aneKTpoHa ¢ BO30Y>KAEHHOro TPUMMETHOro
9NEKTPOHHOrO YPOBHS HA OCHOBHOM

B) NOrnowieHve KBaHTa CBeTa Npu Nepexofe 3MeKTpoHa C OCHOBHOIO 3IIEKTPOHHOMO
YPOBHSI Ha CUHINETHbIA BO30YXOEHHbIN

r) BMA MUrpaLmm aHeprum

A) NnornoLleHve KBaHTa cBeTa Mpu Nepexofe 3NEKTPoHa C OCHOBHOMO 3M1EKTPOHHOro
YPOBHSI Ha TPUNSIETHbIN BO30OY>XAEHHbIN

11. MNpwu anbda- pacnage:

a) 3apsAAa sapa M MaccoBOe YMCHO YMeHbLUaeTcs

0) 3apag s4pa yMeHbLlIaeTCd, a MacCoOBOE YMCIO HE MEHSAETCS

B) 3apsi4 Agpa NoBbILLAETCs, @ MACCOBOE YMCIIO HE MEHSIeTCA

r) 3apsag sagpa v MaccoBOE YMCHO HE MEHSETCA.

12. CornacHo 3akoHy byrepa — JlambepTa — bepa

a) OnTuyeckas NOTHOCTb NPSIMO NPONOPLMOHANbHa KOHLEeHTpaumMm pacTteopa

6) OnTnyeckasa NNOTHOCTb O6GpPATHO NPONOPLMOHANbHA KOHLEHTpaL MK pactBopa
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B) CBeTonponyckaHne npsmMo NponopLUnOHanbHO KOHLEHTpaumMm pacteopa
r) CeeTtonornoLleHre NpAMO NponopLMOHanbHO KOHLEHTpaL MM pactBopa
) CeetonornoweHne obpaTHO NPONOPLMOHANbLHO KOHLEHTpaLUN pacTeBopa
13. BropuyHas cTpykTypa 6enka nogaepxmnBaeTcsl CBA3SIMA

a) BoaopoaHbIMU MeXAy NenTUAHbLIMU rpynnamMmm

©) BOOOPOAHLIMM MEXOY pagukanaMmm ammHOKUCTIOT

B) AMCYNbMOUOHBIMN

r) NnenTUaHbLIMM

A) VOHHbIMU

14. [enaTypaums 6enka Bcerga HeobpaTtnma, ecnm

a) npousoluna arperauusi Mosnekyn

6) NOMHOCTLIO paspyLleHa NPOCTPaHCTBEHHAsA CTPYKTYpa MOSEKynbl

B) Npomn3oLlen rmgponms

r) npounsowen paspblB NENTUAHbLIX CBA3EWN

15. ®asa nnato B KapAMoOMMoLMTE ONpeaensieTcs NoTokaMmm NOHOB

a) HaTpus BHYTPb, Kanus BHYTPb

0) Kanusa BHYTPb, XNopa BHYTPb

B) HATpUsi HapyXy

r) Kanbumsi HAPYXy

[) KanbLuuA BHYTPb

OtBeT: 5

OTKpbITblE TECTOBLIE BOMPOCHI

1. KoHueHTpauuto 6enka B Npo3pavyHon GMONMOrMYEeCKOn XMUAOKOCTU MOXHO ONpeaenuTb
nyTeM U3MEpPEHNS 3HAYEHNSA

OTBeT: ONTUYECKOM NIOTHOCTU pacTBopa

2. Jlorapudm OTHOLWIEHMST WMHTEHCUMBHOCTM CBeTa, Magawwero Ha obpaseud, kK
WHTEHCMBHOCTU CBETAa, BbllleaLwero n3 obpasua— ato

OTBeT: OnTUYecKas NNOTHOCTb

3. Xpomodopamu 6enkor B obnactn 260-280 HM siBRsitOTCA

OTBeT: apoMaTU4YeCKMe aMUHOKUCTIOTbI

4. Xpomodhopom remornobuHa B Buanmon obnactu cnekrpa asnsgerca

OTBeT: rem

5. VicnyckaHne KBaHTa cBeTa npu nepexoae arekTpoHa ¢ BO36y>KAEHHOro 3r1eKTPOHHOMo
YPOBHS Ha OCHOBHOW - 3TO

OTBeT: NIOMUHecLeHUMA

6. COoBur cnekTpoB NOMUHECLEHUMM B ©oree ONMHHOBOJTHOBYKD ObnacTb crekTpa no
CpaBHEHMIO CO CMEKTPOM NOTMOLWEHNS — 3TO 3aKOH

OTBeT: 3aKkoH CToKCca

7. EanHnua pagnoaktuBHocTn B cucteme CU ato

OTtBeT: Bekkepenb

8. MornoweHHas [o3a pagnoakTUBHOro nsny4veHus B cucteme CU namepsetcs B

OtBerT: Npesx

9. CeeTonponyckaHue — aTo

OTBeT: OTHOWEHWe WHTEeHCUMBHOCTM CBeTa, Bbllegwero w13 obpasuya, K
MHTEHCMBHOCTU NagaroLiero ceeTta

10. OnTuyeckas NAOTHOCTb — 3TO

OTtBeT: norapucm OTHOLIEHUA MHTEHCUBHOCTM CBeTa, Nagawluero Ha obpaseun, K
MHTEHCMBHOCTM CBeTa, BbilweaLwero u3 oopasua

11. . CoBur cnekTpoB NOMUHeCUeHUnn B 6onee AnMHHOBOMHOBYIO 06nacTb cnekrpa no
CpaBHEHWMIO CO CNEKTPOM MOrMOLEHNS — 3TO 3aKOH

OTBet: CTOKCa

12. CnekTp NOrnoLleHnsa — ato

OTBeT: rpacmMKk 3aBMCUMOCTM ONTUYECKOW MIIOTHOCTM (MnM Ko3adpbuumeHTa
nornoweHus) ot ANMUHbLI BOSHbI

13. XKngkocTn, BA3KOCTb KOTOPbIX HE 3aBUCUT OT peXrMMa UX TeYeHWs1, Ha3blBalTCs

OTBeT: HbIOTOHOBCKUMM
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14. Kakoe sIBMeHWe IneXuUT B OCHOBE OMNpeAdeneHusi KOHLEHTpauunm pacTBOPOB C
nomoLlblo pedpakromeTpa

OTBeT: 3aBUCMMOCTb MOTMOLWEeHUA CBeTa OT KOHLieHTpauun pacteopa

15. Anba-yacTuubl npegcTaBnsitoT cobon:

OTtBeT: sgpa aToma renus

CuTyaumoHHbIE 3agaun

15. KoadhdmuneHT MONSPHOro NornoweHna BelecTsa nNpu aAnvHe BomnHbl 412 HM paBeH
2000 n/(monb-cMm). cBeTONPOMNyCcKaHMe UccrneayemMoro pactsopa B KloBeTe TONLWUHON cnost 1 cm
paBHo 0.10. Yemy paBHa KOHUEHTpauus pacteopa?

PeweHue:

Mo 3akoHy Byrepa — JlamGepTa — Bepa ana goctaTtovyHo pa3baBneHHbIX pacTBOPOB Npu
MCNONb30BaHMM MOHOXPOMAaTUYECKOro cBeTa

D = ecl,

rae |, - UHTEHCMBHOCTL CBeTa, Nagatowero Ha obpaseu,

| - MTHTEHCMBHOCTb CBETA, BbIXOAsLLEro n3 obpasua,

€ — MOMSIPHbIN KO3MMULIMEHT SKCTUHKLMM (nornoLeHuns), (ne(Monbecm)™):

C — KOHUeHTpauusa seLecTsa (Monb/n);

| — ANuHa onTu4eckoro nyTu (TonLwmHa cnos BeLecTaa), (cm).

CeeTtonponyckanue T = I/l,,

cnepgoeaTtenbHo C = D/el, D = Ig(ly/l) = -IgT, C = -IgT/el = -Ig0,1/3500 = 0,0005 monb/n

OTBeT: 0,0005 monb/n

16. Ha aHanus nony4veH pacteop rioko3bl 10 % Bo dnakoHax no 100 mn. Hangute
copepXaHue TrnoKo3bl (/M) Npu yCcrnoBuKW, YTO MoOKasaTenb MNpPenoMieHus uccregyemoro
pacTBopa, u3mepeHHbli npu 23 °C, paBeH 1,3466, a nokasaTenb nNpenoMneHus
AVCTUNMPOBaHHON BOAbI MPU TON e TemnepaType paseH 1,3327. (F = 0,00142 %™).

PeweHue:

3aBMCUMOCTb MoKasaTens NpernomeHns OT KOHUEHTpauun yCcTaHaBnMBaeTCAa OMNbITHbIM
nyTemM Ans Kaxgoro MHAMBUAYyanbHOro BeLeCcTBa 1 BblpaXKaeTcs cneaytoLlen 3aBMCUMOCThIO:

n=ny+FC; F=F,+KC,

roe N — nokasarerb NpenoMeHns pacTeopa;

Ny — NoKasaTernb NperioMneHns pacTBopuTens (BoAbl) Npy TOW e TemnepaType;

C — KoHUeHTpauusa pacTteopa, %;

F — daktop nokasatensi NpenoMsiieHusi, paBHbI BeENUYMHE NpUpoOCTa MnokasaTens
nNpenoMneHns Npu yBenmyeHum KoHueHTpaumm Ha 1 % (onpegensieTca akcnepumMeHTanbHo Ansg
Kakgoro BelLecTsa).

C =(n—-ng)/F = (1, 3466 — 1,3327)/0,00142 = 9,7887 (pacTBop, NOSTy4EHHbIN HA aHaNn3,
He COOTBETCTBYET CTaHAapTy)

OTtBeT: 9,7887 (pacTBOp, NONYYEHHbIN HA aHanNu3, He COOTBETCTBYET CTaHAAPTY)

OnucaHne TexHonornv NpoBeaeHus

OueHka 3HaHUW, YMEHUW W HaBbIKOB, XapakTepusylllas aTanbl (opMMpoBaHKA
KOMMETEHUUA B pamKax W3yvyeHUs OUCUMMIMMHbI OCYLEeCTBNSAETCHS B Xode TeKywen u
NPOMEXYTOYHOM aTTecTaunii.

Tekywas atrecrtaumsa NpoBOAUTCA B COOTBETCTBMM C [TonoxeHnem o TekyLlen atTectaumm
obyvalLwwmxca no nporpaMmam Bbicllero obpasoBaHus BOpPOHEXCKOro rocygapCTBEHHOMO
yHuBepcuTeTa. Tekywas artrectaums npoBogutcs B opmax: yCmHo20  ornpoca
(uHdusudyarnbHbIl onpoc, poHmarnsHass beceda, omyembl O 8bIMNOIHEHUU JlabopamopHbIX
pabom); nucbMeHHbIx pabom (koHmponbHas o KWMam k mekywel ammecmayuu,
nabopamopHele pabomei). Kputepum oueHnBaHnsa NpMBeaeHbl Bbille.

lMpomexyToyHaa aTtTecTaumss NpoBOAUTCA B  COOTBETCTBMM C  [lonoxeHnem o
NMPOMEXYTOYHOW aTTecTaumm obyyaroLLmMXcs No NporpaMMam BbiCLLEro o6pa3oBaHus.

KOHTpOnbHO-M3MepuTenbHble MaTepuarnbl MPOMEXYTOYHOW aTTecTauumn BKYalT B cebs
TeopeTuyeckne BOMPOCHI, MNO3BONSAKOLINE OUEHUTb YPOBEHb MOMYYEHHbIX 3HAHUN W
npakTM4yeckoe 3afaHue, MO3BONALWEE OUEHUTb CTeneHb CHOPMMPOBAHHOCTU YMEHUA 1
HaBbIKOB.
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I'IpV| OueHMBaHUM UCNOJIb3YKOTCA Ka4deCTBEHHble LWKallbl OLEeHOK. KpI/ITepVII/I oueHunBaHNA
npmneeneHbl HAXe.

TpeboBaHUS K BLINOMHEHUIO 3a4aHWI (UK LWKanbl U KPUTEPUM OLIEHMBAHUS)
OueHka pesynbTaToB OOYy4YeHMS Ha MNPOMEXYTOYHOM aTtTecTaumm MpouCXoauT Mo
cneayoLwmnm nokasaTensm:
1. 3HaHue yyebHOro matepuana u BnageHme noHATUNHBIM annapaTtoM ANUCUUNINHDI
«buodumsnkar.
2. CnocoBHOCTb MNniCTpupoBaTh OTBET NpUMepamun, hakTamu, JaHHbIMU HaYYHbIX
nccneaoBaHMn, NPUMEHATL TEOPETUYECKME 3HAHNSA AN PELUEHUS NPaKTUYeCKnX 3aaay.
3. YMeHue cBA3bIBaTb TEOPETUYECKME 3HAHUS C NPAKTUYECKMMM HABbIKAMM.
4. YMeHue yCcTaHaBnMBaTb MEXANCLMNINHAPHbIE CBA3W.

CooTHoLLEeHMe nokasaTenen, KpUTEPUEB U LUKasbl OLeHMBaHNSA pe3ynbTaToB 06y4YeHus

Kputepun oueHnBaHUA KOMNETEHL M LLikana oueHokK

OTBeT CcTygeHTa MNONMHOCTbIO COOTBETCTBYET BCEM OLIEHMBAEMbIM 3auTeHo
nokasatenam. KomneteHumMM CAPOPMUPOBaHbLI  MOSIHOCTBID U
NCNONb3YKTCS B NOSIHOM O0beme.

OTBeT CTygeHTa He MNOMHOCTbIO COOTBETCTBYET BCEM OLIEHMBAEMbIM 3auTeHo
nokasatensam, KomneTeHumn ccopMmpoBaHbl U MNPOSBNSAOTCA
dparMeHTapHO U He B MNonHoM obbeme. [lpu OTBETE CTYyOEHT
AOMycKaeT He3HauyuTenbHble OWNOKM W HETOYHOCTW, KOTopble
YCTPaHAKTCA UM CaMOCTOATENBHO.

OTBeT CTyaeHTa He B MOSIHOM Mepe COOTBETCTBYET OLIEHMBAEMbIM 3auTeHo
nokasatenam. KomneteHumm cpopmmpoBaHbl B 0BLWMX YepTax, npwm
oTBeTe oby4alowmnca OonyckaeT CywecTBeHHble OWwunbku u
HETOYHOCTH, OEMOHCTPUPYET  MOBEPXHOCTHbIE 3HaHWS
ANCUMNANHBI, He cnocobeH co4veTaTb TEOpeTUYECKME 3HAHUSA U
NpPakTU4EeCKMe YMEHUS N HaBbIKK.

OTBET Ha KOHTPOJbHO-U3MEPUTESNbHBLIN MaTepuan He COOTBETCTBYET He 3auteHo
nobbiM TpeM M3 MnepeudncrieHHbIX nokasartenen. KomneTeHuun He
copmMumpoBaHbl. 3HaHUSA CTygeHTa He cucTemMaTusvMpoBaHbl, OH
gonyckaeT rpybble npodeccmoHanbHble oWwnbKkn, He cnocobeH
NepeHoCUTb TeopeTU4eCckne 3HaHMA Ha MPaKTUKy, YCTaHaBnMBaTb
MEXOMCUMMNITMHAPHbIE CBA3MW.

20.2. NpomexyToyHan aTTrecTauums

MpomexxyToyHas aTTecTaumsi NO AUCLUMMNNHE OCYLLECTBAAETCH C MOMOLLBIO CreayoLmnx
OLE€HOYHbIX CPEeACTB:
lMepeyeHb BONPOCOB K MPOMEXYTOYHOW aTTecTaumm

lNMepeyeHb BONPOCOB K 3a4eTy

1. MpeameT n 3apgaun OMOPU3MKK. 3HaveHne Ouodu3nKM Ona MeauunHbl W«
dapmaumn.

2. NcTopusa passutnsa Guodunsmku.

3. Mpo6nembl coBpeMeHHON BMOUN3NKN.

4. YpOBHM CTPYKTYPHOW OpraHu3aunm 6enkos.

5. MoHsTne o dhonanHre 6enkos.

6. Henatypaumnsa 6enkos.

7. Bruoduanka 6enka. JuHammnyeckne ceoncTea Genkos.

8. Oco6eHHOCTM NPOCTPAHCTBEHHOW OpraHn3aLmm HyKNenHoBbIX KUCMOT.

9. Mogenb JHK YoTtcoHa-Kpuka.
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10. Ctpyktypa u dyHKUMM OBuonormdecknx membpaH. CoBpemeHHas Mogesnb
6rnomembpaHbl.

11. Mem6paHHble NnuNuabl, MX CTPYKTYpa, CBOMCTBA U OCOBEHHOCTH.

12. MpuHUUNBI OpraHM3aumn nMnNngHoro ucnosi B memobpaxe.

13. Mem6paHHble 6ernkn, Ux CTPyKTypa, CBOMCTBA U OCOBEHHOCTW.

14. [nHamMmmka CTPYKTYPHbIX 3N1EMEHTOB GMOMEMOpPaHbI.

15. dasoBble Nnepexoabl, MUKPOBA3KOCTb JIMNNOHOrO BGMCcnos.

16. BrivsHue duamnko-xmmmndecknx paktopoB Ha busmyeckme CBONCTBA U (PYHKLUK
6rnomembpaH.

17. MembpaHHbIe NMMNnabl, X OCHOBHbIE Kiacchbl.

18. [MNepokcnagHoe oKMcneHne NUNUAoB, ero 3HadeHne B HOpMe 1 Npu NaTonoruu.

19. MopenbHble nunuaHble MembpaHbl, UX CTpoeHue, crnocobbl MPUrOTOBMEHUS,

nepcnekTuBbl NPUMEHEHUS B papmMauun n meauumHe.

20. TpaHcnopT BellecTB Yepes buonornyeckme membpaHbl. AKTUBHbBIA 1 NACCUBHBbIN
TPaAHCNOPT. YHUMNOPT U CUMMMOPT.

21. MaccuBHBLIM TpPaHCNOPT BeLLecTB 4Yepe3 GuomembGpaHy. YpaBHeHuss Teopenna,
HepHcTta-lNnaHka, Puka.

22. Buapbl naccuBHOro TpaHcnopTa BeLecTB Yepe3 bnomembpaHy.

23. MpocTasn n obneryeHHas guddysms.

24, NOHHble kaHanbl: MexaHu3M paboTbl, CENEKTUBHOCTb.

25. AKTUBHbIN TpaHCMOpPT. MIOHHbIE HACOChI, MOMEKYNSAPHbIA MEXaHU3M UX paboThbl.

26. Knaccndukaums anekTpuyeckmx noteHumanos buocucrtem.

27. MexaHnam dopmupoBaHua  MNoTeHuMana nokosd. YpaBHeHusi HepHcTa,
[lonbaomaHa, Tomaca.

28. MexaHun3m hopmupoBaHusa noTeHumana gencteusa (Bo3byxaeHus ). YpaBHEHUS
HepHcTa, NonbamaHa, Tomaca.

29. CeowicTBa noteHumnana gencTems, ero dasbl.

30. Buabl Memb6paHHbIX peuentopoB. MexaHn3m nepegaym curHana B KneTky.

31. PeuenTopbl-MOHHbIE KaHarbl.

32. MeTaboTponHble MeMbpaHHbIe peLenTopbI.

33. CeowicTBa KNeTo4YHbIX peLenTopoB.

34. KBaHTOBas bnoduamka. Ee uenun n 3agaydm, cBssb ¢ MEAULMHON N hapMaLunen.

35. OHepreTn4eckme ypoBHM MOSEKYI.

36. KpaTkas xapakrepucTuka nanyyeHui onTU4eCcKoro ananasoHa.

37. Mprpoaa B3anMoLenCTBMS KBAHTOB PasfnnyHbIX AnanasoHOB 3N1EKTPOMArHUTHOMO
N3ny4yeHus C BELLECTBOM

38. OnNeKTPOHHbIE nepexodbl NpW MOrnoLlweHMn ceeta B Guomonekynax., ycrioBus
nornoLwieHnsa ceeta.

39. Cnoco6bl ge3akTuBauumn Bo36y>XAEHHbIX COCTOSIHUIA MOEKYIT.

40. Cxema nornowatenbHbIX U Ae3aKTUBALMOHHbIX NepexonoB B Mofekynax (cxema
A6noHckoro).

41. lMoHsATMe 06 onTMYEeCcKon NAIOTHOCTU, CBETOMPONYCKAaHUM N CBETOMOITOLLEHMWMN.

42. KayecTBeHHble M KONMMYECTBEHHbIE MOKa3aTenu MOornoweHns ceeta. 3aKoH

Byrepa — JlambepTta — bepa, OTKNoOHeHNA OT Hero. lNMpuMeHeHne 3akoHa Ons onpenerneHus
KOHLleHTpauun BelllecTBa B pacTBope.

43. MonsapHbin 1 yaenbHbln KO3UUMEHTLI MNOMMOLWEHUA, UX NpUMeHeHue and
onpeaeneHnsi KOHLEeHTpauumn BELLECTB.

44, Cnektp nornowieHus. [lapameTpbl, MWCMNONb3yemble ONs1  XapaKTepUCTUKM

CMEKTPOB MOrMOLLEHUS.

45, CnekTpbl nornoweHns 6uomonekyn (Ha npumepe 6enkoB M HYKNEWHOBbIX
kncnot). Xpomocdpopbl. CBA3b CNEKTPOB MOrfOLLEHNST CO CTPYKTYPOM MaKpOMOIEKYI.

46. JllomnHecueHums. Bugbl nomuHecueHunn. TpuMeHeHue IOMUHECLEHTHOIO
aHanmsa B buonorum n hapmacmm.

47. JTlomnHecueHums. Mpasuno Kawmn n 3akoH Basunosa.

48. JlomnHecueHums. 3akoH CTokca.
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49. doTtobuonornyeckne npoueccbl. OcHOBHble cTagun poTobuonornyeckoro
npouecca.

50. CnektpanbHble MeTodbl aHanusa. ObLwme NpUHUMNbLI CNEKTPOCKOMNN.

51. MeToabl ONTMYECKOW MOMEKYNSAPHOM cnekTpodoToMmeTpumn (abcopOumOHHbIV
doTOMETPMYECKMIA aHanm3, doToHedenomeTpus, dryopumMeTpus).

52. MpuHUMN OencTBuA cnekTpodoToMeTpa, €ro OCHOBHblE  (PYHKLMOHAmNbHbIE
6noku.

53. dnyopecueHTHble MeTOAbl UccneaoBaHus, pryopecueHTHbIE METKU 1 30HAbI.

54. lMpenomneHne ceeTa N pedpakToMeTpuyeckme CBOMCTBA pacTBOPOB. [oHATHE

pedpakunn, Buabl pedpakumnu.
55. MpuHUMN gencTBmna pedpakTomeTpa.

56. CBs3b NnokasaTensa NpefioMneHnsa ¢ KOHLUEHTPaLMEN BELLLECTBA.

57. BuckosmmeTpusi, ee npumeHeHne B Guonormm n meguumHe. TpuHUun gencreus
KanunnspHoro BUCKO3NMeETpaA.

58. [MoHsATME BA3KOCTU, XapaKTEPUCTUKA pasnn4YHbIX BUOOB BS3KOCTU. [MocTpoeHwue
KanubpoBo4YHOro rpaduka.

59. Peonorusi. 3akoH Hb0TOHA, HBIOTOHOBCKME U HEHBIOTOHOBCKME XXUOKOCTH.

60. Bs3koCTb KpoBW.

61. PagnoakTMBHOCTb, BUALI PAaANOaKTUBHbLIX U3MTYy4YEHUI.

62. Mcnonb3oBaHne paanoMeTpU4eCcKoro meToaa ans onpegenexHuns
pagMoakTUBHOCTM BellecTBa. [lpMMeHeHne paguoHyknugoB B Ouonornm, meguumHe u
dapmaumn.

63. MeTog MeueHbix atomoB. Mcnonb3oBaHuMe pagMoOMETPUYECKOro MeToda Ans

onpeaeneHna aktTuBHOCTU paanMOHYKINMAOB.

64.  ®oTopeuenuus. 3puTernbHblE NUIMEHTbI POTOPELLENTOPHOM MeMGpaHbl Nanovek
1 konboyek. MexaHn3mbl reHepaLun peLienTopHOro noTeHumana.

65.  KuHeTuka Guonormyeckmx npoueccoB. OCHOBHble NOHATUS. PakTopbl, BNUsOLLNE
Ha CKOPOCTb XMMUYECKMX peaKLmi.
66. BnuaHve KaTanM3aTopoB Ha  CKOPOCTb  peakumn.  DOU3NKO-XMMUYECKUe

MexaHu3Mbl  (bepMeHTaTMBHOrO  KaTanu3a.  OnpedeneHve  KOHCTAHT — CKOpOCTeW
dhepMeHTaTUBHOW peaKLui.

67. TepmognHammka Bronornyeckmx NpPOLIECCOB. Knaccudukauusa
TepPMOAMHAMMYECKNX CUCTEM.

68. | Hayano TepmoguHamuku. [MpunoxeHne | Havana TepMOOMHAMUKM K
ouonornyeckum cuctemam. SHTanbnud. 3akoH l'ecca.

69. Il Hayano TepmoguMHamuku. [lpunoxeHne |l Hayana TepMoAMHAMMUKM K
BGronornyeckum cncTtemam.

70. OpraHusm Kak oTKpbITasi TepMoanHamMmumyeckas cuctema. YpasHeHue NpuroxmHa
AN OTKPbITON CUCTEMBI.

71. CrauunoHapHoe COCTOsIHME N TEpMOAMHAaMUYECKOe paBHOBECHE.

72. PelwweHne 3agay no teme «PedpaktomeTpusi».

73. PelweHwne 3aga4 no teme «Buckosnmetpus».
74. PelweHne 3agay no teme «CnekrpooToMeTpus».
75. PeweHwne 3agay no teme «PagnoakTMBHOCTb, 3aKOH paguMOaKkTUBHOMO pacnaga.
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NIUCT COrNACOBAHUN

PABOYAA MPOrPAMMA YYEBEHOW ONCLUMNIINHBI
Hanpaenenune/cneunansHoctb 33.05.01 ®apmauus
Oucumnnuua B1.0.03 MeauumHckas n 6uonornyeckas pmsmka
Mpodumnb noaroToBKU/CNeymanmsaums:
®opma obyyeHns O4yHas

YyebHbit rog 2024-2025

OTBEeTCTBEHHbIV UCNOSNTHUTENb

Hou. kadheapbl Guodnsnkn n GuoTexHonormm O.B. bawapuHa . .2023r

rnoonuck pacuwiughposka rnoonucu

COIMACOBAHO

Kypatop OOIl

no HanpasfieHuto/cneynansHOCTH .20 __
rnoonuck pacuwiughposka rnoonucu

HavyanbHuk otaena obcnyxunsanuna 3HB .20

rnoonucsk pacuwucghposka rnoodnucu

Mporpamma pekomeHgosaHa HMC meguko-6rnonormnyeckoro akynsteTa

npoTokos Ne or__. .20 .



