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1 Uenu n 3apgaumn nsyyeHma aucumnamHol (mogyns).

1.1 Uenb ocBOEHUA AUCLUNAUHDI.

Uenbto AUCUMNAMHBI ABAAETCA pPasBUMTME Y CTYAEHTOB JIMMHOCTHbIX KA4yecTB, a TaKkKe
dopMupoBaHME OBOLLEKYNLTYPHbIX U MNPOPECCUOHANbHbLIX KOMMETeHUMA B 06/1acTn uccnenoBaHus,
pa3paboTkn, BHEAPEHUA U CONPOBOXKAEHNA MHOOPMALMNOHHBIX TEXHOOMMA U CUCTEM B COOTBETCTBUU C
TpeboBaHmamn ProC BO no aaHHOMY HanpaBAEHMIO NOAFOTOBKW. B 4aCTHOCTM AaHHasa AUCUMNAMHA
CTaBUT CBOEM LLe/Ibl0 O3HAKOMUTb CTYAEHTOB C OCHOBHbIMW SIBAEHUAMM, MOHATUAMM, 3aKOHAMU W
meTofamun 6ModPpU3nKK, HaBblKamMmM NPOCTEMLLMX MPAKTUYECKMX PACcCYeTOB, a TaKKe IKCNePUMEHTAIbHOM
paboTbl B nabopatopumn. B Kypce M3iaraloTcs OCHOBHbIE 3aKOHOMEPHOCTU BUODU3UYECKUX ABNEHUIA,
dbopmynmpytoTca 3aKOHblI 6UMOPU3NKM U U3yyatoTca BUodur3nMyeckne CBOMCTBA CMCTEM BMOMOEKYN Ha
OCHOBE MOJAENbHbIX MpeacTaBlAeHUA, AATCA NOHATUA BUOPU3NKM MembpaH, 6enKkos, CNOMKHbIX

MONTERYJTAPHbBIX CUCTEM.

1.2 3apaum gUcuUMNAnHDLI:
- 03HAKOMUTH CITylIaTeNell ¢ BaXKHEUITUMU MOHATUSAMU U 3aKOHAMU OMO(PHU3UKH;
- MIPOJIEMOHCTPUPOBATH OCHOBHBIE METO/IbI U AJITOPUTMBI PELLICHUS 3a/ay;
- Hay4YUTh MPUMEHSTH 3aKOHBI (PU3UKU U OMO(PU3UKHN B TEOPUHU U HA TIPAKTHUKE;
- JaTh MPEJCTaBICHUE O (PYHIAMEHTAJIbHBIX (PM3MUYECKUX OIBITAX U UX POJIM B Pa3BUTHH
HaAYyKH;
- chopMUPOBATh y CTYIEHTOB OCHOBBI €CTECTBEHHOHAYYHOM KapTUHBI MUPA;
- BbIPa0OTaTh Yy CTYJCHTOB HABBIKM IMPAKTUYECKOrO MPUMEHEHHsI 3aKOHOB U Mojejei

(1)I/I3I/IKI/I u 6PIO(1)I/ISI/IKI/I K pEHICHUIO KOHKPETHBIX €CTCCTBCHHOHAYYHbBIX U TEXHUYCCKUX np06neM.

1.3 MecTo ANCUMNANHDI B CTPYKTYpe OCHOBHOM 06pa3oBaTe/ibHOI Nporpammbi.

OvcumnanHa «bUodUu3MKa» OTHOCUTCA K AUCUMNAMHAM, BK/IOYEHHbIM B BapWMaTMBHYIO YacTb,
06s3aTe/IbHble AMCUMNIMHBI 06Pa30BaTENbHOIO LIMKNA OCHOBHOM NpodeccnoHanbHol 06pa3oBaTenbHOM
nporpammbl NpodeccMoHanbHoro 06pasoBaHua no cneumanbHoctn 12.03.04 BUOTEXHUYECKMUE CUCTEMDbI
N TeXHONOTNKN «MHKeHepHOe AeN0 B MeANKO — BUONOTMYECKOM MPAKTUKE Y,

3HaHuA, nosly4eHHblEe B 3TOM KypcCe, NCNO/Ib3YHOTCA B I'IOC/'IE[],VPOUJ,EVI ﬂpOd)eCCMOHaﬂbHOVI AeATeNbHOCTU.

1.4 NepeuyeHb NAaHMPYEMbIX Pe3yNbTaToB 06yueHUa No gucuunantHe (mogynio),

COOTHEeCEeHHDbIX C N/Z1IaHUpyemMbiMU pe3y/ibTaTaMn 0CBOEHUA 06pa303a'renb|-|oﬁ nporpammbl.



MN3yyeHMe paHHOM Yy4ebHOM AMCUMNAUHBI

HanpaB/ieHo Ha ¢opmupoBaHMe Yy obyyatowmxca

KOMMETEeHLNN:
No Wupekc | CopepskaHue B pe3ynbTate nsyyeHusa y4ebHomn gmcumnimHbl obydarowmecs
n.n | Komner | KomneteHumm (uan | AO/PKHD
eHumn | eeuactv) 3HaTb yMmeTb BnageTb
1 MNK-1 CnocobHocTb K NPUHLMUIbI NPUMEHATb 3aKOHbI metogamu
dbopmMmnpoBaHuUIo dbopmMmupoBaHMA U | MeXaHUKK AN nccnenoBaHus
TEXHUYECKUX pacnpocTpaHeHua | onucaHusa CTpOEHMUA
TpeboBaHuii 1 CMTHANOB B XMBOM | MOABUMKHOCTM BENKOB, | CAOMHbIX
3aflaHuWi Ha opraHusme, NX | MexaHUYeCKux MOJIEKYN
NPOEeKTUPOBaHNE U | poab B BMOPU3UKe | CBOMCTB MeMbpaH U Yrnesopnos
KOHCTPYMPOBaHWE | YyBCTB,  CUCTEMY | MbIEYHbIX (moHocaxapuao
B6MOTEXHUYECKMX KpoBoOOpalleHns | COKpalleHui; B) MX
cucTem m n obmeHHble | TMAPOAMHAMUKM — bur3nYecKux un
MeOULUNHCKMX npouecchbl B | onucaHuA ABUKEHUA XUMUYECKUX
nspenvi opraHusme KMIAKOCTU B CBOMCTB ANA
OpraHusme; NOHMMAHUA U
MOJIEKYNAPHOM OMMCaHUA ponu
OUBUKM U B YKMBOM
TEPMOAMHAMMUKM - opraHuame
npoueccos anddysunn
n
TepPMOAMHAMUYECKMX
CBOMCTB MeMbpaH;
3N1eKTPOCTAaTUKN -
6MO31IEeKTPUYECKUX

noTeHUnanos n

3NIeKTPUYECKMX
B3aMMOJENCTBUIA;
3NEeKTPOAMHAMUKN —
pacnpocTpaHeHus
3/1eKTPOMarHUTHbIX
BOJIH U 3/IEKTPUYECKUX
TOKOB




B pe3ynbTaTte U3yyeHuns yuebHoOM AncumnanHbl obyyatowmecs

Ne MUHpgekc | CopepkaHune
n.n | komnet | KomneTeHumu (uan | AO/KHDI
eHunn | eeuactu) 3HaTb ymeTb BNaAeTh
2 MK-2 CnocobHocTb K 0COOEHHOCTH BbIOUpATh MCTOJI | MeTOAMKaMM
MaTeMaTUYECKOMY | opraHu3aluy 1 ITHUArHOCTHUKH 51
MoAeIMpPoBaHUIo 6 OVAarHOCTUKU U
- orermon IIPOBECHUA JiIe4yeOHOTro nevye6HOro
MEIUIUHCKUX U BO3JICUCTBUA B | go3peiicTauA B
npoweccos 6
NOJIOTHUYCCKUX 3aBUCHUMOCTHU OT | 33aBMCUMOCTM OT
H6MOTEXHUYECKNX " .
SKCIIEPUMEHTOB C | MEAUIIMHCKON MeLNLMHCKOM
CUCTEM, UX
LEJIbI0 3a]1a4H, BHCIITHMUX | 3ajauw,
nccnen0BaHULO Ha
% BHELLHUX
6aze JTAArHOCTUKH YCJIIOBHUH !
CNoBuM
npodeccnoranbHpl | COCTOSAHUA U BBITIOJTHEHUSA y
X NaKeToB e4eOHBIX SKCIIEPHMEHTOB, BbINO/IHEHNA
. . 3KCNepUMeHTOB
ABTOMATM3MPOBAH | BO3JICUCTBUHU 11O HaIn4us
3HaTb
Horo KOpPpEKLIUNA TEXHUYECKUX ’
OCHOBHble
MPOEKTUPOBAHNA N | coCTOSHUS CpEnCTB, YPOBHS
CaMOoCTOATE/IbHO METOABI W
SaapaGoTaHHuX OpraHu3Ma,; MIOATOTOBKH napameTpbl
HEepcoHalL, nevyebHo-
NPOrpaMmmHbIX OCHOBHble rpynmnbl
TepanesBTUYeCK
NpPOAYKTOB METOoA08, noabupatb meToabl o o
WX BO34EeNCTBUN
OCHOBa@HHbIE Ha | npun HeobxoaumocTu
BHELWHKNX ne4ebHo- | nposeseHuns
TepaneBTUYECKUX KOMMANEKCHbIX U
BO3JENCTBMAX  Ha | BYHKLMOHA/bHbIX
opraHusm W | nccnepgoBaHui
NCNONb3YHOLWMX
TexHU4yecKme
cpeacrtea

2. CTpyKTypa 1 cogepkaHume gucumnianHbl «bnopusmka»

2.1 PacnpepeneHue TpyAoemMKOCTU AUCLUUNAUHDBI NO BUgam pabot

Oo01mas

TPYAOCMKOCTb

JUCIHHUITIIMHBI

AKaACMHNYCCKHUX 4aCOB, U3 HUX 52 ay,Z[I/ITOpHLIX).

COCTaBIIET 3

3a4CTHBIX

equann, (108

Kpr «BI/IO(I)I/IBI/IKED) COCTOUT M3 JEKIMH U MPaKTHYCCKUX 38.H§ITPII>1, COIIPOBOKAACMBIX

peryasipHoil MHIUBUAyalbHOM paboOTOM mpemogaBatens Co

CTYACHTAMH B IIPOLECCEC

CaMOCTOSITENIbHON paboThl. B KoHIle msTOro cemecTpa sk3ameH. [IporpaMMoil AUCIUTITHHBI
MpeIycMOTpeHbl 18 4acoB JEKIMOHHBIX, 34 nmabopaTOpHBIX 3aHATHH, a Takxke 18 yacos
CaMOCTOSITENILHOM pabOTHI.

Bua yuebHoi paboThl

Bcero

CemecTpbl




yacos (vacbl)
5 -
KoHTaKTHaAa paboTa, B TOm unucne: 52,3 52,3
AyauTopHble 3aHATUA (BCero): 52 52
3aHATMA NEKLMOHHOro TUNa 18 18 -
NabopaTopHble 3aHATUA 34 34 -
3aHATMA CEMMHAPCKOTO TUMa (CeMMHAapPbI, MPAKTUYECKMe ) ) )
3aHATHKA)
MHaA KOHTaKTHaA paborTa: 2,3 2,3
KoHTponb camocTosTenbHol paboTtbl (KCP) 2 2
MpomeskyTouHana atrectauma (MKP) 0,3 0,3
CamocronaTenbHas pabora, B Tom uyucne: 18 18
Kypcosas paboTa - - -
MNpopaboTKa yuebHOro (TeopeTnyeckoro) matepmana 10 10 -
BbinonHeHWe MHAMBKMAYANbHBIX 3343aHNI (NOArOTOBKa 4 4 )
CoobLWeHN, NnpeseHTaLmin)
Pedepar - _ _
MoAaroToBKa K TEKyLEeMY KOHTPOO 4 4 -
KoHTtponb: 35,7 35,7
MoaroTtoBKa K 3K3aMmeHy 35,7 35,7
0O6Lan Tpya0eMKOCTb yac. 108 108 -
: ;’g::- :Mcne KOHTaKTHas 52,3 52,3
3au4. eg 3 3

2.2 CTpyKTypa AUCLUNNHDI
PacnpepeneHue BugoB yuebHoM paboTbl U UX TPYLOEMKOCTM NO pasgenam AUCUUNIUHDI.

Paspaenbl agucumMnauHbl, U3yyaemble B 5 cemecrpe

Neo HanmeHoBaHue pa3genos Konunyectso yacos




pasgena Bcero AyaunTtopHasa pabota CamocrtoaTtenbHas
paboTa
n n3 np

2 3 4 5 6 7
BeeaeHue B bnodunsnky 10 2 2 6
TepmoanHammka 25 6 12 7
6MoNorMYecKmx NpoL,eccos
KnHeTnka 6uonormyeckmnx 17 6 4 7
npoL,eccos
Buodpusnka membpaHHbIX 19 6 6 7
npoL,eccos
MogaenuposaHue 33 6 20 7
61odm3nyecknx npoueccos
Buodunsmka mbilleYHOro 19 6 6 7
COKpaLlleHuA
dnemMeHTbl pagnalMoHHON 16 4 4 8
61odpusnKM
Bcero 36 54 49

2.3 CopeprkaHue pa3nenos AUCUMNINHDIL:

2.3.1 3aHATUA NeKUMOHHOro TUNa

HaunmeHoBaHue pasgena

CopepiKaHue paspena

dopma TeKywiero
KOHTpONA

BeeaeHue B 6Modum3nKy

Mpeamet v 3aga4m 6UOPUINKM.
Buonormnyeckme n pmsnyeckne NpoLeccol
M 3aKOHOMEPHOCTHU B }KMBbIX CUCTEMAX.
MeTtozonornyeckne Bonpochbl
61odun3nKK. Nctopus passutma
oTeyecTBeHHOM 6MOPU3NKM.

MaKpomMoneKyna Kak OCHOBa
opraHusaunmn 6MoCTpyKTyp.
MpocTpaHCcTBEHHan KOHOUrypauus
61ononnmepos. Ycnosua ctabmnabHoOCTU
KOH(UrypaLMM MaKpPOMONEKY .

Aunckyceuna

TepmognHammka
B6MonormyecKmx
npoLeccos

MepBblit 3aKOH TEPMOAUHAMUKN UAU
3aKOH COXpPaHeHUs 1 NpeBpaLLeHus

3Hepruun. BTopoit 3aKoH TepMOAMHAMMKMN.

NMprMmeHNMOCTb BTOPOro 3aKoHa

Aunckyccua




TepMOANHAMUKKN K Buocmuctemam. Bropon
3aKOH TePMOANHAMUKN B OTKPbITbIX
cuctemax. CBA3b U3MEHEHMA IHTPONUK, C
npoTeKaoLWmMMmM B HelM HeobpaTUMbIMM
npoueccamu. TepmogmnHammyeckoe
conpsreHne npoueccoB. COOTHOLEHMUSA
Onsarepa. Teopema lMpurokuHa.

KnHetnka brnonormyeckux
npoueccos

PYHKLMOHNPOBAHME LEeNOCTHOM
6uonorMyeckon cuctemol.
CuHepruyeckune apodektbl. KuHeTnyeckui
noaxon,. ABTOHOMHasA UK CTauMOHapHas
cmcTema. YCTOMYMBOCTb CTaLMOHAPHbIX
COCTOAHUN. UccnepoBaHMe noBegeHUs
CUCTEMbI, MOLENNPYEMOIA
anddepeHuManbHbIMU YPaBHEHUSMM.
KauecTBeHHOe uccnegoBaHue
KMHETUYECKMX cuctemM. budyprauum.
Bptoccenatop. buonoruyeckne Tpurrepsl.
KnHeTnka ¢epmeHTaTUBHbIX NPOL,ECCOB.
KnHeTnka depmeHTaTUBHbIX NPOL,ECccoB

JAunckycena

Buodunsnka membpaHHbIX
npoueccos

CTPYKTYpHO-OYHKLMOHabHAA
opraHusauna 6MoaorMyeckux memobpaH.
KneTKka KaK afiemeHTapHas *KunBas
cuctema. CTpoeHume KNeTkn 1
6unonornyeckme membpaHbl. OCHOBHble
dYHKLMM BUONOrNYecKUX MembpaH.
PasBuTWe NpeacTaBNeHuUl O CTPYKTYPHOM
opraHusauumn membpaH. MonekynspHas
opraHusauua 6MoaorMyeckux memobpaH.
CoctaB bMomembpaH. Boga Kak
COCTaBHOM 31eMeHT BuomembpaH.
CTpyKTypa BoAbl B bGuomembpaHax.
MexaHW14YecKne cBoMCTBa MeMbpaH.
Ynpyras noteHumManbHan aHeprus.
Mogynb NoBEePXHOCTHOrO
N30TePMUYECKOTO CKaTUS.
MoBEPXHOCTHBIN MOAYb YNPYTrocTu Npwu
casure. YNpyroctb NAOCKMX BUCNOMHbIX
MNUAHBIX MEMBPaH.

TpaHcnopT BeLLecTs Yepes
6uonornyeckne membpatsbl:NaccnBHbIN
TPAHCMOPT BELLECTB Yepes
6romembpaHbl. XUMUYECKUI U
3NEKTPOXMMUYECKMIA NOTEHLLNANDI.
Knaccudmkauma BMao8 naccMBHOMO
TpaHcnopTa. Mpoctasa anddysua
HEe3NeKTPONUTOB. 3aKOoHbI PuKa.
MpoHULaemMocTb 1 KoadpdUumneHT

Aunckyccna




anddysnn. HectaumoHapHas guoddysus.
Andodysna yepes nopbl. MoOHHbIE HAcoCbI.
Yuyactne AT®a3 B aKTUBHOM TpaHCNopTe
NMOHOB Yepes buonoruyeckme
MmembpaHbl. IKBMBAIEHTHAA cxemMa
AKTUBHOrO TpaHcnopTa.

BnoanekTpnyeckme noTeHUManbl:
MoTeHuynan noKos.
InekTpoandPdy3noHHbIN TPAaHCNOPT
MOHOB Yepe3 membpaHy. MNoTeHuuan
HepHcTa. YpaBHeHMe leHaepcoHa.
MpubankeHne NOCTOAHHOrO NoNA.
YpasHeHue NonbamaHa gna
membpaHHoro noteHumana. NoreHuman
aencreuns. UsmepeHue noTeHUManos B
B036yaMMbIXx MembpaHax. MoHHble TOKK B
membpaHe akcoHa. MeTtog dumKcaumm
noTeHunana. dKBMBaNEHTHas
3NeKTpUYeckasa cxema membpaHsbl.
PaspgeneHne membpaHHOro Toka Ha
KOMMOHEHTbI. PacnpocTpaHeHne
HepPBHOro MMMy/bca BAO/b BO36YANMOTO
BOJIOKHa. KabenbHble CBOMCTBA HEPBHbIX
BOJIOKOH.

MogenuposaHue
6uodusnyeckmx
npoueccos

3akoHOMepHOCTK npoueccos anddysmn B
6MOTKaHAX ANA BUHaAPHBIX U
MHOTOKOMMOHEHTHbIX cuctem. MeTozbl
peweHuns ypaBHeHuA andodysum (metog,
dypbe, meTog Jlansaca, ypaBHeHue
MyaccoHa). MpaHunyHble ycnosua. 1-1, 2-9
n 3-a Kpaesble 3aga4n. CMmelaHHble
KpaeBble 334a4un. 3a4a4m C
HEeO4HOPOAHbIMU TPAHUYHBIMMU
ycnosuamu. YpaBHeHue andodysum c
nepemMeHHbIMU KO3pPUUMEeHTaMK.
HennHenHble, HecTauMOHapHble
ypaBHeHUA macconepeHoca. Pa3HOCTHble
CXeMbl peleHnsa ypaBHeH WA
andoysnn.Matematmyeckoe
MoennpoBaHMe NpoL,eccos
pacnpocTpaHeHma Tenna B GBUOTKaHAX

Aunckyccuna

BuodursmnKa mbileyHoro
COKpaleHua

OCHOBHbIE TMMbl COKPATUTENBLHbIX U
NoABUKHbIX cuctem. CTpyKTypa m
dYHKUMOHUpPOBaAHME NonepeYHo-
NMONOCAaTOM MblLLLbl MO3BOHOYHbIX.
bnomexaHunka mbliwubl. MpuHUMNbI

Anckyceuna




npeobpa3oBaHUA SHEPrnuu B
MeXaHOXUMUNYECKNX CUCTEMAX.
TepmognHammyeckme, sHepreTmyeckme n
MOLLHOCTHbIE XapaKTEPUCTUKMU
COKpaTUTeNbHbIX cuctem. Teopuum
MeXaHU3Ma Mbllle4YHOro CokpatlleHuA.

7 dnemeHTbI OCHOBHbIE XapaKTEPUCTUKU U3NYHEHUA N Aunckyccua
paguaunoHHOM ero 6MonorMYeckoit akTMBHOCTY.
61odpusnkm BrMonornyeckn sKBMBasieHTHadA [03a.
EcTecTBeHHbIE NCTOYHMKM pagmaLmu.
MepBMYHbIE peaKLLMN NOPaXKEHUA KMUBON
TKaHW. Pagnonus sogbl. Pagmnonns
OpraHUYeCKUX MOJIEKYN
2.3.2 3aHATUA CEMUHAPCKOro TMNa
3aHATUA CEMUHAPCKOro TUMNa He NpeayCMOTPEHbI.
2.3.3 J/labopaTopHble 3aHATUA.
No dopma
n/n | HaumeHoBaHue pasgena HanmeHoBaHue nabopatopHbix pabot TeKyLero
KOHTpOAA
1 BeeneHune B 6UOPU3NKY Nel BeeaeHue B 6Modpu3nKy 3awmTa
nabopaTtopHoi
paboTbl B dopme
beceapbl
2 | TepmogmMHamumKka Ne2 TepmogmHammKa BMONOrUYECKMX 3awmTa
6MONOrMYECKMX NPOLLECCOB | MPOLLECCOB nabopaTtopHoli
paboTbl B dopme
Ne3 UccneposaHmne opraHNYecKmx
beceapbl
MONEeKyn
3 KnHeTnka 6mMonornyeckmx Ne4 dyHKUMoHMpOBaHME BMoorMyeckon | 3almTa
npoLeccos CUCTEMDI nabopaTtopHoli

Neo 5 KuHeTnKa brmonornyeckmnx
npoueccos

paboTbl B dopme
beceapbl




Ne6 CtaumoHapHble cocToAHUA
6uocuctem

Bruodumsnka membpaHHbIX
npoLeccos

Ne 7 Buonornyeckne membpaHsbl
Ne 8 MexaHu4yeckue ceoiicTea membpaH

Ne 9 MaccmMBHbIN TPAHCMOPT BELWLECTB
yepes buonornyeckme memopaHsbl

No10 AKTMBHbI TPAHCNOPT BELLECTB
yepes buonornyeckme memopaHsbl

Nel1l buodusunyeckoe uccnegosaHue
MmembpaH

3awumTa
nabopaTtopHoi
paboTbl B dopme
beceapbl

MogaenuposaHue
61odm3nyecknx npoueccos

Nel12 MogaenupoBaHue 6ModU3NYECKNX
npoueccos

Nel3 MogaenmMpoBaHue bMoNOrnMYecKmx
cmcTem

3awmTta
nabopaTtopHoi
paboTbl B popme
beceapbl

BuodursnKa mbieyHoro
COKpaLeHus

Ne 14 BuodusnKa mblLLEeYHOro
COKpaLlLeHuA

Ne 15 31eKTPOXMMUYECKMI NOTEHUMAN

3awmTta
nabopaTtopHoi
paboTbl B popme
beceapbl

dnemeHTbl paanaLnOHHOM
61odpusnKM

Ne 16 3nemeHTbl pagnaLMoHHON
61odpusnKm

3awmTta
nabopaTtopHoi
paboTbl B popme
beceapbl

2.3.4 MpumepHaa TeMaTUKaA KypcoBbiX pabot (npoeKTos)

Mpepnaraembie TeMbl KYPCOBbIX MPOEKTOB

1. TwapoAvHaMUYECKMEe MEeXaHU3MbI Peryaaumm pocrta Tpomba

2. MogenvpoBaHue AMHaMUKM MUKPOTPYybouek

3. Kak ceTyaTka rnasa cnocobHa pacno3HaBaTb ABUXXEHUA B TEMHOTE.

4, Monb3a ropbKOro WoKosiaga 4na UMMYyHUTETa U MO3roBOM aKTUBHOCTW.

5. Kak npoTtnsoBocnanutesibHble 6enku nomoratoT pa60TaTb MOo3ry.

6. UccnepoBaHue BANAHNA LMPKALHbIX PUTMOB Ha }KU3He4eATeIbHOCTb Yesl0BeKa.

7. MNpupoaonoaobHble TeXHONOTUMU

8. brnoTtexHonornyeckoe NnpomM3sBoACcTBO BUTAMUHOB.




9. buonornyeckas o4YMCTKa CTOYHbIX BOA.

10. Buononnmepsbl, X y4acTue B TPAHCMOPTHbIX NpoLeccax BHYTPU

11. KknetKkw.

12. ®usuka bnopesoHaHCHOM Tepanum

13. ®usunka HelMpPOaKTUBHOCTM FOJIOBHOrO MO3ra

14. Buodunsnka membpaHHO-3aBUCUMOTO GEpPMEHTATMBHOMO KaTan3a

15. MpumeHeHne MeToA0B MOJIEKYAAPHOIro MOAENMPOBAHMA A4 Pa3paboTKM NeKapcTs

2.4 MepeuyeHb y4yebHO-meTOgMUecKoro obecneyeHns pAnNA camocToAaTeNbHOW paboTbi
obyualowmxca no gucumunaunHe (mogynio)

Ne HaumeHosanve |llepedeHb ydeOHO-METOAMYECKOTO OOECTeYeHHsS] MUCIMIUIMHBI TI0
- pa3sgena BBITIOJTHEHUIO CAMOCTOATEIHLHOM pa6OTLI
1 2 3
1. NpopaboTka 1. Bonwskenmreitn, M.B. buoduszuka [ DnekTpoHHbII
yyebHoro pecypce] : yae6. mocobue — DnektpoH. gaH. — Cankrt-IletepOypr :
(teopetnyeckoro) |JTanb, 2012. — 608 ¢. — Pexxum pocTyra:
matepuana https://e.lanbook.com/book/3898
2. Bbanesuna, O. I1. ®usnonorus: OMONOTESHIMAIEI U
ANIEKTPUYECKasi aKTUBHOCTH KJIETOK : ydeOHOE Iocooue st
2. BbinosHenme akanemuueckoro 6akamaspuara / O. I1. banesuna, A. E. lNaiinykos,
MH'E'MBMfJ'yaanblx . 10. CepreeB. — 2-e usn., nepepad. u gon. — M. : U3gaTenbcTBO
?sg:rH:TVCIJBKa IOpaiir, 2017. — 165 c. — (Cepus : bakanaBp. AxageMuyecKuii
CooBLeHN, Kypc). — ISBN 978-5-534-04264-1. https://biblio-
npesenTauui) online.ru/book/32C8B2F4-7134-4A53-8F04-A40313F1110A
3. bunru, B.H. IIpuHuumns! 31€KTpOMarHuTHOM
3. Kypcosas pabota |[0nodu3uku [I1eKTpoHHBIN pecypc] : MoHOTpadus — DIEKTPOH.
naH. — Mocksa : @usmatiut, 2011. — 592 ¢. — Pexxum nocrymna:
https://e.lanbook.com/book/5259

y‘{e6HO'MeTOI[I/IquKI/Ie MaTepuajbl I CaMOCTOSATEIbHOMN pa6OTBI 06yqa101u1/1x051 nu3
Yucjia MTHBAJIMAOB U JIMI C OTPaHUYCHHBIMH BO3MOXKHOCTIAMHU 3I0POBbS (OB3) MpeaoCTaBIAIOTCA
B (bopMax, AAalITUPOBAHHBIX K OIPAHUYCHUAM UX 310POBbS U BOCIIPUATHUA I/IH(I)OpMaLII/II/IZ

I[J'IH JiI ¢ HAPpYIICHUAMU 3PCHUS:

— B 11e4aTHOM (hopMme yBeTUUYeHHBIM HIPUPTOM,

— B JOpMe AIIEKTPOHHOT'O JTOKYMEHTA,

I[J'IH JiuI ¢ HApYIICHUAMU ClIyXa:




— B miedaTHou (opme,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

JList 1AL ¢ HapyleHUussMUM OIIOPHO-IBUIaTEIbHOTO anrapara:
— B miedaTHou (opme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA,

I[aHHI)II\/JI MNEPCUYCHb MOXKCT OBITH KOHKPECTHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHUHI'CHTA
00yJaronuxcs.

3. ObpasoBaTenbHble TEXHO/I0rMN

bospmas yacTh €KUM U IPAKTUYECKUE 3aHATHS IPOBOJATCS C UCIOJIB30BAHUEM JJOCKHU U
CIPaBOYHBIX MaTepuasoB. JUIsI TNpOBENEHUS MEHBIIEW YacTH JIEKIHOHHBIX 3aHATUH
WCIIOJNB3YIOTCA MYJIbTUMEIUNUHBIE CPEACTBA BOCHPOM3BEACHUS AKTHUBHOTO COJEPKUMOTO,
MO3BOJISIFOIIETO CIYHIATENI0 BOCIPUHUMATh OCOOEHHOCTH HM3y4aeMoM Mpodeccuu, 3a4acTyro
UTpAIOIME pEeIAoNIyl0 pojb B TMOHUMAaHUU M BOCHPUATHH, a Tak Xe (HOpMHUPOBaAHHUU
podeccruoHaIbHBIX KOMIETEHIIUH.

Mo n3yyaemow AUCLUNANHE CTYAEHTaM NPELOCTaBAAETCA BOSMOXKHOCTb OTKPbITO M0/b30BaThCA
(B TOM uncne KonMpoBaTb HAa JIMYHbIE HOCUTENU UHPOPMALMK) NOATOTOBAEHHBIMU BEAYLIMM AAHHYIO
AVCLUMNINHY IEKTOPOM MaTepuanamu B BUe 371EKTPOHHOTO KOMM/IEKCa CONPOBOMKAEHUA, BKOUAIOLLETO
B cebA: 3/1EKTPOHHbIE KOHCNEKTbI JIEKLMIA; SNEKTPOHHbIE BapuaHTbl y4ebHO-MeToanYecknx nocobuin ana
BbIMONIHEHMA NabOPATOPHBIX 3aaHWI; CMUCKU KOHTPOJIbHBIX BOMPOCOB K KaxKAOW Teme M3y4yaemoro
Kypca.

Mpu peanusaumm yyebHoW paboTbl MO OCBOEHUIO Kypca «BMOPU3MKa» MCNoAb3yHTCA
coBpeMeHHble 06pa3oBaTe/ibHble TEXHO/I0TUM:

L4 VIH(bOpMaLI,MOH HO-KOMMYHUKaUMNOHHbIE TEXHON0INN,
L4 NPOEKTHbIE MEeTOAbI 06y‘-IeHMF|,'
L nccnenoBaTteNIbCKME MeToabl B O6yquMVI,'

YcnewHoe ocBOoeHMe maTepuana Kypca npegnonaraer 60/bllylo CamocToATeNbHY0 paboTty
6aKanaBpoB N PyYKOBOACTBO 3TOM paboToi CO CTOPOHbI NpenoaaBaTenen.

CamocTosATenbHasa paboTa CTYAEHTOB ABAAETCA HEOTbEMNEMOW YacTblo NpoLecca NoAroTOBKM.
Mo camocTosTenbHOW paboToi MNOHMMaeTcA 4acTb yd4ebHoM nnaHupyemon paboTbl, KoTopas
BbIMOAHAETCA NO 33a4aHWUI0 M MPUM MEeTOAMYECKOM PYKOBOACTBE Mpenogasatens, Ho 6e3 ero
HenocpeacTBEHHOrO yyacTus.

CamocTosATenbHasa paboTa Hanpas/ieHa Ha YCBOEHWE CMCTEMbI HAyYHbIX U NPOPECCUOHANbHbIX
3HaHWI, GOPMMPOBAHMA YMEHWA M HaBbIKOB, MPMOBPETEHNE OMbITa CAaMOCTOATE/NIbHON TBOPYECKOW
festenbHocth. CPC  nomoraer ¢GopmMpoBaTb  KyAbTypy MblIWWAEHMA  CTYAEHTOB, PaclMpATb
No3HaBaTe/bHYIO AeATEeNbHOCTb.

Buabl camocToATeNbHOM paboTbl NO Kypcy:



a) no yenam: NOAroTOBKa K IEKLUMAM, K UTOTOBOMY KOHTPOJIIO.

6) no xapakmepy pabomebi: n3y4yeHne NUTEPaTypbl, KOHCNEKTa NIeKUU; MOUCK AUTepaTypbl B
6nbnnMoTEKe; KOHCMEKTUPOBAHWE pPEKoOMeHAyemMon ANA CaMOCTOATE/IbHOrO U3YYeHUss HayyHoU
iUTepaTypbl; pelleHme 3a4a4, TeCTOB.

oB TcucHue CEMCECTpa CTYACHTBI BBITIOJIHATIOT 3aJaHHA, YKa3aHHBIC IIPCIIOJaBaTCIICM.

B xo4e eKUMOHHBIX U 1abOPaTOPHbIX 3aHATUI NpPeanoNaraeTca UCNo/b30BaHME KOMMbIOTEPHbIX
TEXHOJIOTUI (Npe3eHTaLMmM No HEKOTOPbIM TEMaM Kypca).

B yuebHOM npoLecce MCNONb3YIOTCA aKTUBHbIE U MHTEPAKTUBHbIE GOPMbI NPOBEAEHUA 3aHATUN:
METOZ NPOEKTOB, MEeTO, MOMCKa ObICTPbLIX PeLleHui B rpynne, MO3roBoM WTYpPM.

MNHTepaKTMBHOCTb NOAAYN MaTepuana npeanosaraeT He TO/IbKO B3aUMOAENCTBUA BUAa
«npenogasaTenb - CTYAEHT» U KCTYAEHT - MpenogaBaTesib», HO U KCTYAEHT - CTYAEHT».

K MHHOBALMOHHbLIM TEXHOIOMMAM, MCMO/Ib3YEMbIM B MPEnoAaBaHUmM AUCLMUMNINHBI, OTHOCATCA
cneaytoLme TeXHONOTUN:

Auvckycena

BO3MOMKHOCTb AMCKYCCMM NpeanosiaraeT yMeHWe BbICKa3aTb COBCTBEHHYHO waeto,
npeasoXunTb CBOM MyTb PeLUeHUs, apryMeHTUPOBAHO OTCTanMBaTb CBOHD TOYKY 3PEHUA, CBA3HO M3naraTb
Mbicaun. MNonesHbl cneaytolime 3aaHUA: COCTaB/eHME NAaHa pPeLleHnA 3a4a4m, NOUCK apyroro cnocoba
peleHusa, npoBefeHWe BbIKNAAOK B 0OpaTHOM MNOPAAKE, PacCMOTPeHMEe 334a4 C JMWHUMKU U
HEeJOCTAWUMKN  JaHHbIMKM, pedepaTuBHble WAN  TBOPYECKME AOKNaAbl CTyAeHTOoB: dparmeHT
TEOPETUYECKOro MaTepuana, MHTEPECHbLIW Npumep, HecTaHgapTHaA 3agada. CTyaeHTam npeanaraerca
CPaBHWTb WU NPOAHANN3MPOBATb BapUaHTbl pelleHnsn, 06CyanTb AOKNAL, BbICKA3aTb CBOE MHEHME, 334aTb
BOMpPOCHI.

MHTepaKTUBHble MmeToAbl 06yyeHusn
CyllecTBEHHYIO  MOMOLWb  OKasbiBalOT  CMeuuasbHO  COCTaB/lIEHHble  3a4aHusA

(meToanueckne paspaboTku, paboume TeTpagy) MO Kypcy, B KOTOPbIX AAETCA KPaTKOe W3/0oXKeHue
TEOpPeTUYECKON 4YacTu, MPUBOAATCA PELIeHUA TUMOBbIX MPUMMEPOB, MpeasaratoTca 3a4aHus  Ans
CaMOCTOATE/IbHOW PaboTbl PAa3HOIO YPOBHA CNOXKHOCTU. CTyAEHT MMeeT BO3MOMKHOCTb 03HAaKOMMTBLCSA C
TEOpeTUYEeCKMM MaTepuanom, pasobpaTtbca B NpensioXeHHOM pelleHWM TUMNOBOro npumepa, 3aTem
CaMOCTOATE/IbHO peLumnTb 3a4a4u. Bee aTo:

- NO3BONAET KaXKAOMY CTYAEHTY NepeiTn oT AeaTeNlbHOCTU Nog, PYKOBOACTBOM Npenogasatens K
CaMOCTOATE/IbHOW U flaeT BO3MOXKHOCTb NPOBeAEHNA CAMOKOHTPONA;

- noBbllwaeT 3pPeKTUBHOCTb U KaYecTBO 06yYeHUs;

- obecneymBaeT MOTMBbI K CAMOCTOSATE/IbHOM NO3HABaTe/IbHOM AeATENbHOCTU;

- cnocobcTByeT yraybneHmo MexnpeameTHbIX CBA3EM 3a CYeT MHTerpaumMm MHGOPMaLMOHHOM U
npeaMeTHON NOATOTOBKM.

Ona vy ¢ orpaHUYEHHbIMM  BO3MOMXKHOCTAMM 340pPOBbA NpesyCMOTPeHa oOpraHmM3auma
KOHcyﬂbTaLl,Mﬁ C Ucnosib3oBaHnem 9ﬂ€KTpOHHOV1 noYyThbl.



4. OueHOuYHble CcpeacTBa ANA TeKYLWero KOHTPOAA YCNeBaeMoCTU WU MPOMEXKYTOUHOM

aTrecrayuum

4.1 D oHJ OLIEHOYHBIX CPpEaACTB AJisl MPOBECACHUA TEKYLIECT0 KOHTPOJIA

Mo ancuunauHe «brodusnKa» B popme TEKYLLEro KOHTPOAA MpeaycMOoTpeHbl nabopaTtopHble
paboTbl. HMxKe npeacraBieH cnncoK nabopaTtopHbix pabor.

Bonpocbl, BbIHECEHHbIE HA AUCKYCCUIO:

CocraBieHue I1aHa U TIOUCK pellieHns 3aJauH.

Pemenue 3a1a4 pa3nnyHbIMU CLIOCOOAMHU.

B3aumnas u caMmonpoBepka 3HaHUIN U 00CYKJIEHHE MOTYYEHHbBIX PE3YJIbTaTOB.
CaMocTosATENnbHOE COCTAaBICHHUE 33/1a4 110 YKa3aHHOU TeMe.

OBnaseHue npueMaMy U METOJJaMH CaMOKOHTPOJI TPU 00yUYE€HUN MaTEeMaTHKH.

agrown e

MepeyeHb Tem N1a6OPaTOPHbBIX 3AHATUI
Nel BeegeHue B 6MopU3nKy

1. MeToaonornyeckme Bonpocbl 61Modr3nKu
2. UcTopua pa3sutma bnodpusmnkm
3. MaKpoMoneKyna Kak OCHOBAa OpraHM3aumm BUOCTPYKTYP

No2 TepmoanHaMMKa BUONOTMYECKMX NPOLLECCOB

anMeHMMOCTb BTOPOro 3aKOHa TepMOANHAMUKUN K buocucTemam.
BTOpOVI 3aKOH TEPMOAUNHAMUKUN B OTKPbITbIX CUCTEMAX.
CBA3b N3meHeHuA SHTpPONMUKY, C NpoTeKakowWmnmm B HeM HEO6paTMMbIMM npoueccamm.

AN

TepMO,ﬂ,MHaMM‘-IECKOE conpAaxXeHme npoueccos.

No3 UccnepoBaHMe opraHUYeCcKMX MOJIEKY/T
1. MeToAapb! N3yvyeHnsa TepMogMHaMUUYECKMX CBOMCTB NPOCTbIX OPraHUYECKNX MOJIEKY.

2. NpumeHeHne MeTo40B TEPMOXMMUKM  ONA  UCCNe[0BaHuA peaKLl,VIVI OKucneHuA

OpPraHNYECcKMX MONEKY.
3. UccnepoBaHne ¢aKTOpoB CTabWIbHOCTU CTPYKTYPbl U PUSMKO-XMMUYECKUX CBOWCTB

OpraHN4YecKnx monekyn

No4 OYHKUMOHMpPOBAHUE BMOIOTMYECKOW CUCTEMBI

LlenoctHan buonornyeckas cuctema
CuHepruyeckme apdekTbl.

KnHeTnyeckunit noaxoa.

ABTOHOMHAA UM CTaLMOHAPHan cucTema.

vk w e

YcToiumBocTb CTaUuMOHapPHbIX COCTOAHUIA.



Ne 5 KnHetuka 61onormyeckmx npoLLeccos

1. UccnepoBaHMe  noBeAeHMA  CUCTEMbl,  mogenupyemont  auddepeHumasbHbIMU
YPaBHEHUAMM.

2. KauecTBeHHOe nccnepoBaHme KUHETUYECKUX CUCTEM.

3 Brvonornyeckue Tpurrepobl.

4. KnHeTuka ¢epmeHTaTUBHbIX NPOL,ECCOB.

5 KnHeTnKa depmMeHTaTUBHbIX NPOLLECCOB

No6 CtaumoHapHble cocToaHua buocmncrem

1. MHOKeCTBEHHOCTb CTaLMOHAPHbIX COCTOAHMUMA.

2. BuonorvyeckMe TpuUrrepbl, CUAOBOE W MapaMeTPUUYECKOoe MepeKkadeHne
6uonornyeckoro Tpurrepa.

3. Mogenb 6uonormyeckoro otbopa M3 ABYX PaBHOMPABHbLIX aHTAarOHUCTUYECKUX
BMAO0B.

4, MHOKeCcTBEHHOCTb CTALMOHAPHbLIX COCTOAHMN B pepMeHTaTUBHbIX CUCTeMax C

cybcTpaTHbIM MHIMBUPOBAHUEM

Ne 7 Buosiormyeckne membpaHsbl

1. CTPYKTYpHO-YHKLMOHA/IbHas opraHM3aums 6Moa0rMyecknx memobpaH.

2. Knetka KaK afemMeHTapHas XuBaa cucTema. CTpoeHue KneTkMn u 6buonoruvyeckue
membpaHbl.

3. OcHoBHble GYHKLUN BUONOTNYECKUX MEMDPaH.

4. CocTaB M MONEKYNApHAA opraHmn3auma 6MoN0rMyeckux membpaH.

5. Boaa KaK coctaBHOM anemeHT buomembpaH. CTpyKTypa BoAbl B 6uomembpaHax.

Ne 8 MexaHWYyecKne cBonmcTtea membpaH

Ynpyras noTeHumanbHan sHeprus.
Mogynb NOBEPXHOCTHOIO M30TEPMUYECKOTO CXKaTHA.
MoBEPXHOCTHbIM MOAY/b YNPYroCcTM NP CABUTE.

A LN

YNpyroctb NAOCKNX BUCNONHBIX AMNUAHBIX MeMBPaH.

Ne 9 MaccMBHbIM TPAHCNOPT BELLECTB Yepes 6MoN0rMyeckue MembpaHb!

1. XUMUNYECKUIN 1 3NEKTPOXMMUYECKMI NOTEHLMAbI.

2. KnaccnomKkauma BuA0B NacCMBHOMO TpaHCMopTa.

3. MpocTtana gudodysna HeaNeKTPoAnTOB. 3aKoHbl PuKa. [poHMLAEMOCTb U KO3DOULMEHT
andoysmn.

4, HectaumoHapHas andpodysus. Anddysuna yepes nopbi.

No10 AKTUBHbIN TPAHCNOPT BELLECTB Yepes buoornyeckne membpatbl

MOHHble Hacocbl.
Yuyacte ATda3 B aKTMBHOM TpaHCNOPTE MOHOB Yepes buosormyeckme membpaHsbi.
JKBMBaANIEHTHAA CXeMa aKTUBHOrO TpaHCMnopTa.

A wwnN e

brnoaneKktpnyeckme noteHumanbl. lloTeHuman NOKoA.



u

dnekTpoandPy3MOHHbIN TPAHCMOPT MOHOB Yepes membpaHy.
6. YpaBHeHue FonbamaHa Ana membpaHHOro notTeHumana

Nell Buodusmnyeckoe nccnegosaHne membpaH

1. N3mepeHune NoTeHUManoB B BO3OYAMMbIX MeMOpaHax.

2. MNoHHble TOKN B membpaHe akcoHa. MeTtoa duKcaumm noteHumnana.

3. DKBUBANIEHTHAA 3/1IeKTPMYECKas cxema membpaHbl. PasgeneHne membpaHHOro ToKa Ha
KOMMOHEHTbI.

4, PacnpocTpaHeHWe HEpPBHOro MMMy/AbCa BAOAb BO3OyaMmOro BOAOKHa. KabenbHble

CBOWCTBA HEPBHbIX BOJIOKOH.

Nel12 MoaenvpoBaHue 6Modpursnyeckmx NpoLeccos

1. 3akoHomepHoCcTM  npoueccoB  andodysmm B OMOTKaHAX  gns OMHAPHbLIX U
MHOTFOKOMMOHEHTHbIX CUCTEM.

2. MeToapl peweHus ypaBHeHua auddysumn (metog Pypbe, meTon Jlansiaca, ypaBHeHue
MyaccoHa).

3. YpaBHeHne auddysmm ¢ nepemeHHbIMM  KoadpduumeHTamu.  HenuHeliHble,
HecTauMoHapHbIe YpaBHEHUA macconepeHoca.

4. Pa3HOCTHble cXemMbl peLleHunn ypasHeHus anddysum.

5. MaTemaTnyeckoe MoLeIMpoBaHMNE NPOLECCOB PACNPOCTPAHEHMSA Tenna B 6MOTKaHAX

Ne13 MoaennpoBaHue BUONOTMYECKUX CUCTEM

1. OCHOBHbIe 3Tanbl KOMMbIOTEPHOrO MOAENNPOBAHMA BUONOTMYECKMX CUCTEM Ha
MOIEKYNIAPHOM YPOBHE.

2. Knaccnoumkauma mogenein. OCHOBHble TPeOOBAHUA K MOAENAM.

3. OnpepeneHune cTpyKTypbl monekynbol CsH120s 1AM BUHOrpagHOro caxapa, uam
OEeKcTpos3a.

4, OnpeaeneHune cTpykTypbl monekynbl CsHygOs nam pubosbl.

No 14 Brodpm3mKa MblLLIEYHOrO COKpaLLeHUA

OCHOBHbI€ TUMbl COKPATUTENbHBIX M NOABUMKHBIX CUCTEM.
CTpyKTypa 1 QYHKLMOHMPOBAHWE MONEpPeYHO-NoI0CaToN MbllLbl MO3BOHOYHbIX. BUOMexaHMKa
MbILLLb.

3. MpuHuMnbl Npeobpa3oBaHMA SHEPTUN B MEXAHOXMMUYECKMX CUCTEMAX.
TepMmoaMHaMMUYECKMEe, SHEPreTUYECKME WM MOLLHOCTHbIE XapaKTePUCTUKU COKpPaTUTENbHbIX
cucTem.

5. Teopuun mexaHM3Ma MbILLEYHOrO COKPALLEHWA.

N2 15 1eKTPOXMMUYECKUNA NoTeHLMaN

1. Ponb 31EKTPOXMMMYECKOro NOTEeHUMaNa B NaCCMBHOM TpaHcnopTe.
2. MoHHOe paBHOBecKe Ha rpaHuue ¢as. Popmyna HepHcra.



3. MexdasHbli 06bEMHbIN CKAYOK NoTeHuMana. MameHeHue noTeHumana 86an3n rpaHumu, pasaena

¢das.

4. MpnbankéHHoe pelueHne ypaBHeHua MNyaccoHa-bonbumaHa

Ne 16 3nemeHTbl pagnaumMoHHON BUOPU3UKMK

OCHOBHbIE XapPaKTePUCTUKN U3YYEHUA U €r0 BMONOTMYECKON aKTUBHOCTU.
brnonornyeckn skBuBaneHTHaA 403a.
MepBUYHbIE PpeaKLMN NOPAXKEHUSA KUBOWN TKAHU.

pwN e

Pagnonuns sBoabl. Pagnonuns opraHnYeckmx MoieKyn

4.2 DoHA OLEHOYHbIX CPeACcTB ANA NPOBeAEHUA NPOMEKYTOUHOM aTTecTauumn

HepequL BOIIPOCOB, BLIHOCUMBIX HA 3K3aMECH

Omnpenenenue 6nohu3NKN

Ucropus 6nodusznku

3anaun 6MoPpU3NKU

Paznenst 6nodusnku

TepmonHaMuKa )KMBOTO 00BEKTa

Urto gaet TepMOAMHAMUYECKUHN TOIXO ISl PU3UKU KUBBIX CUCTEM
[ToHsiTHE O BHYTpPEHHEN SHEPTUU

[TepBrIil IPUHIKIT TEPMOIUHAMUKHI

BTopoii npuHIUIT TEPMOIUHAMUKHI

0. OcHOBHbIE MOHATUS XUMUYECKON TEpPMOIUHAMHUKI

11. Xwumudeckue peakiiuy MpHu MOCTOSHHOM JaBJICHUH U 00BbeEME.

12. DHranbnus

13. TepMoxuMHYECKUE YpaBHEHUS

14. OcHOBHBIC 3aKOHBI TEPMOXUMHH

15. Dutponus. HanmpaBaeHHOCTh XUMHUUYECKHX PEAKITUNA

16. CmoGonnas sueprus 'n66ca

17. Xumudeckuil moTeHIHaN

18. Teopema Ilpuroxuna

19. ®ynkuMoOHUpOBaHHE OMOIOTHUECKON CHCTEMBI

20. KauecTBeHHOE HcCIeI0BAaHUE KHHETHUECKUX CUCTEM

21. XuMHuYeCKOE eTUHCTBO KUBOU MPHUPOIbI

22. TlpoctpaHCTBEHHas CTPYKTypa MOJIEKYIIbI OeKa

23. MonekynspHoe y3HaBaHHE

24. MexKiIeToYHble B3aUMOACHCTBUS U MEXKKIIETOUYHAS KOMMYHUKAILIUS
25. IIpocTpaHCcTBEHHas OpraHu3anus OUOTIOIMMEPOB

26. Kny6ok u rimobyna

27. BHyTpeHHee BpallleHHue 1 TOBOPOTHAsI H30MepHs

28. KondopmanunonHas sHeprus Oenka

29. CocrosiHuE BOJIBI B OHOMOIMMEpaxX

30. OcoGeHHOCTH MPOCTPAaHCTBEHHON OpPraHU3ali HYKJIEMHOBBIX KHUCIOT
31. Crpykrypa 1 QyHKIMOHHUPOBAHNE OUOJIOTMUECKUX MeMOpaH

32. Jlunamuka MmeMOpaH

33. ®usuueckoe cocTosiHUE U (Pa30BbIe MEPEXOIbI JIUIHUI0B B MEMOpaHax
34. MopenbHble TUMHIHBIE MEMOPaHbI

35. TpaHcHopT BeliecTB uepe3 OHOJIOrHuecKue MeMOpaHbl

BOoooo~Noa~wWDE



36. IlaccuBHBII MEpeHOC BEIIECTB Yepe3 MeMOpaHy

37. Muddysus. 3akon Ouxa

38. Ob6neruennas nuddysus

39. OwibTpanus

40. AKTUBHBIN TPAHCIIOPT BEIIECTB

41. DnexTporeHHble HOHHBIE HACOChI

42. BUO3IEeKTpUYSCKUE TOTCHIIAAIBI

43. TloTeHIua MoKos B KJIETKaxX

44. 3HayeHHs PNEKTPOXUMHUUECKUX MOTEHLIMAIOB

45. VYpaBHenue ['osnbamana

46. Ypasuenue Tomaca

47. IloreHrman aeiicTBUS

48. JlokambHBIC TOKH

49. OcHOBHBIE MTOCTYJIAThl MOACIH

50. XomkkuHa 1 XaKciu

51. MouHbie KaHAIBI KJIIETOYHBIX MEMOpPaH

52. CoxkparuTtenbHbIe CUCTEMBI MBITIICYHO TKAHH

53. OCHOBHBIC MTOJIOKCHHS MOJICITA CKOJIB3SIINX HATEH

54. BuomexaHMKa MBIIII{BI

55. ®dyHpaMeHTaIbHBIC TIOHATHS MEXaHUKH CIUIONTHBIX CPEJT
56. MccnemnoBaHus XapakKTEPUCTHK COKPAIIAFOIIHXCS MBITIII
57. Kunernueckue cBOICTBA MBIIIIIEI

58. Tlporiecc cokparieHus KapIMOMHOIIATA

59. Knaccudukamus pernentopon

60. PenenTopHBIi MOTEHITHAT

61. OcHOBHBIE XapaKTEPUCTUKH U3TYyICHUS U €ro OMOJIOTMYECKO aKTUBHOCTH
62. PaanoakTUBHOCTH BelIECTBA

63. DKCMo3WIIMOHHAS 71032 U SKCIIO3UIIUOHHAS MOIIIHOCTD JI03bI
64. EcTtecTBEeHHBIE HICTOYHUKH PaTUaIlin

65. IlepBuuHbBIE peaKIK MOPAKEHUS KUBOW TKAHU

66. Pamnonus Boabl

Kputepun oueHuBaHusi NPOMEKYTOYHON aTTeCcTAlNK

OueHKa «OT/IMYHO»: TNYOOKME McYepnbiBatoWwMe 3HAHMA BCEro NPOrpammMHOro maTepuana,
NOTMYECKMN Noc/eaoBaTe IbHbIe, NOJHbIE M KOHKPETHbIE OTBETbI Ha BOMPOCHI 3K3ameHauMoHHOoro buneTa
W AONOJIHUTE/IbHbIE BOMPOCHI Y/IEHOB KOMMCCMM; MUCNO/b30BaHME B HeobXogumol mepe B OTBETax
A3bIKOBOr0 MaTepwuana, NpPeacTaBAEHHOTO B PEKOMEHAYEMbIX y4ebHbIX NOcobuAX U AONOAHUTENBHOM
nmTepartype;

OueHKa «xopowo»: TBépp,bIe N OOCTAaTOYHO MNOJIHblE 3HAHNA BCErO0 NPOrpammMHOro martepuana,
nocnenosBaTtesibHble, NpaBuibHble, KOHKPETHbIE OTBETbl HA MOCTaB/ZIEHHblIE BOMPOCHLI NMpu CBOGOAHOM
pearMpoBaHMn Ha 3amed4aHnA NO OTAE/IbHbIM BOMPOCam;

OueHKa «yAOB/NETBOPUTENbHO»: 3HaHME W MOHMMaHME OCHOBHbIX BOMPOCOB MPOrPammbl,
HaAn4Yne oWMnBOK NpM HeA0CTaTOYHOM CNOCOBHOCTM UX KOPPEKTUPOBKM, HaMume 60bLIOIO KOMYecTsa
(okono 50%) He3HauYMTENbHbIX OWNBOK B OCBELL,EHMM OTAEbHbIX BONPOCOB 6UNeTa;

OueHKa «HeyaoBAeTBOpUTENIbHO»: HEMNOHMMaAHUE CYWHOCTU M3N1araembiX BOMPOCOB, rpy6b|e
OWN6KN B OTBETE, HEyBepeHHbIe N HETOYHbIE OTBETbI Ha AO0NO/IHUTE/IbHbIE BOMPOCHlI 3K3aMEHATOPOB.



OneHouHble CpeAcTBa Ul MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MO>KHOCTSIMHU
3JI0pOBBSI BEIOUPAIOTCS C YUETOM UX MHAWBUIYAIBHBIX MICUX0(U3NIECKUX OCOOCHHOCTEH.

— IIpu HGOGXO[[I/IMOCTI/I HHBAJIMJAAaM U JIMLaM C OTpaHNUYCHHBIMH BO3MOKHOCTAMU 3J0POBbs
MpeaAOCTAaBJIACTCA JOIIOJTHHUTCIBHOC BPEMA JJId IIOATOTOBKHU OTBETA HA OK3aMCHC,

— IIPH TIPOBEIECHUH TPOLEAYPHI OIICHUBAHUS PE3YIbTATOB 0OYyUSHHSI HHBAINIOB H JIUI] C
OTPAaHUYEHHBIMU BO3MOKHOCTSMU 3/0POBBS IIPELyCMaTPUBAETCA MCIOJIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3U C UX UHIUBUAYAIbHBIMU OCOOCHHOCTSAMU;

— Opu HGO6XOI[I/IMOCTI/I JUIA 06yqa}0m1/1xcsl C OI'paHUYCHHBIMHU BO3MOXKXHOCTAMU 3A0POBbBA
W HWHBAJIWAOB Ipoucaypa OLNCHUBAHHUA PE3YIbTATOB 06y‘-IeHI/I$I IO JUCHUIIIMHE MOXET
IMPOBOANTHECA B HCCKOJIBKO 3TallOB.

[Ipouenypa olueHHMBaHUS PE3yIbTATOB OOYUYEHUS WHBAJIUAOB U JIUIl C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMU 3JIOpPOBBSl 1O JUCHUIUIMHE (MOIYNIO) MpeAyCMaTpUBaeT MperoCTaBICHUE
uHpopmanuu B ¢GopMax, aJanTUPOBAHHBIX K OrPAaHUYEHHSIM HUX 370POBbS M BOCIPUSATHUS
nHpopMaLnu:

JIJIst AT ¢ HApYIICHUSIME 3PCHUS

— B IIe4aTHOU opme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 TUT] ¢ HApYIISHUSIMH CITyXa:

— B IIe4aTHOU opme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 T C HapyIIEHUSIMHA OTIOPHO-JIBUTATEIBHOTO amapara:
— B IIeUaTHOM (opme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

[daHHblli nepeyeHb MOXKET OblTb KOHKPETU3MPOBAH B 33aBMCMMOCTM OT KOHTUHIEHTa
obyuatowmxca.

5. IlepeyeHb OCHOBHO¥ U IONIOJIHUTEJILHOM Y4eOHOMH JIUTEPATYPbl, HEOOXOAUMOM
JJIs1 OCBOCHMS AU CHUILIMHBI (MOIYJISA)

5.1 OcHoBHasa nutepartypa:

1. Bonbkenmteitn, M.B. buodusuka [DnekTpoHHbIi pecypce] : yued. mocodone —
OnektpoH. naH. — Cankr-IletepOypr : Jlanp, 2012. — 608 c. — Pexxum gocryma:
https://e.lanbook.com/book/3898

2. banesuna, O. I1. ®uznonorus: GMOMOTEHIIMATBI U DIIEKTPHUECKasi aKTUBHOCTh
KIIETOK : yueOHoe mocobue ams akagemuueckoro O6akanaspuara / O. I1. banesuna, A. E.



laiimyxos, U. KO. Ceprees. — 2-¢ usn., nepepad. u gorn. — M. : U3parensctBo HOpaiit, 2017. —
165 c. — (Cepus : bakanaBp. Akagemuueckuit kype). — ISBN 978-5-534-04264-1.
https://biblio-online.ru/book/32C8B2F4-7134-4A53-8F04-A40313F1110A

3. bunrn, B.H. [IpuHIMOBI 2JI€KTpOMarHuTHON 0MO(U3UKH [ DIeKTPOHHBIH pecypc]
: MOHOTpadust — DNeKTpoH. AaH. — Mocksa : @m3mariurt, 2011. — 592 c. — Pexxum nocryna:
https://e.lanbook.com/book/5259

4. ®enoposa, B.H. Kpatkwuii Kypc METUIIMHCKON 1 OMOIOTUYECKON (PU3UKH C
AJIEeMEHTaMU peadmuToIoTHd. JICKIINKY U ceMUuHaphl [ DIIEKTPOHHBIN pecypc] : yuel. mocobue /
B.H. ®enoposa, JI.A. CrenanoBa. — DnekTpoH. AaH. — Mocksa : @uszmariur, 2008. — 622 c.
— Pexxum goctyna: https://e.lanbook.com/book/2150

5. [Tnyraxun, I'.A. buodusuka [ InexkTpoHHbIN pecypc] : yued. mocodue / I.A.
[Tnyraxun, A.I'. KomaeB. — OnektpoH. nan. — Cankr-IletepOypr : Jlansb, 2012. — 240 ¢. —
Pexxum nmocryna: https://e.lanbook.com/book/4048

6. Kynpsmos, F0.b. Pagnannonnas 6nodusnka: paanoyacToTHbIE U MUKPOBOJIHOBBIE
AJIEKTPOMArHUTHBIE U3JIydeHus [DnaekTpoHHBIN pecypce] : yueb. / FO.b. Kynpsmos, 10.®. Ilepos,
A.b. Pyoun. — DnektpoH. naH. — Mocksa : ®uzmariut, 2008. — 184 c. — Pexxum gocryma:
https://e.lanbook.com/book/2221

1. bruomexanunka [Tekcr] : yueOHuK st ctyneHToB By3oB / I'. U. Tlomos. - 3-e u3n.,
crep. - M. : Axagemusa, 2008. - 254 c. - (Beicmee mnpodeccuonampHoe oOpa3oBaHUE.
[Tegarormueckue cnenuanTbHOCTH). - bubmworp. : ¢. 251. - ISBN 9785769548871.

8. buodwusuka [Tekcrt] : yue6HOE mocobue / M. B. Bonskenmrelin. - U3n. 3-e, ctep. -

CII6. [u ap.] : Jlans, 2008. - 595 c. : un. - (Knmaccuueckast yueOHasi auteparypa 1mno (u3uke)
(JIyamme xnmaccuyeckue ydeOHWKkH) (YdueOHuUKH i By30B. CrnenumanbpHas JMTEpaTrypa). -
bubnuorp.: c. 583-586. - ISBN 9785811408511.

9. buodusuka mis umxenepoB [Tekcr] : [yueOnoe mocobwe : B 2 1.]. T. 1 :
buosnepreruka, GnomemMOpaHoIoTUs U Onosloruveckas ekTpoanHnamuka / E. B. burmait u ap. ;
non pen. C. I1. Buxposa, B. O. CamoitnioBa. - M. : I'opsiuas nunus-Tenekom, 2008. - 493 c. -
(YaeGHoe nmocobwue A1 BBICIIUX YUeOHBIX 3aBeieHui. CriennaibHOCTS ). - bubnuorp. : c. 471-472.
- ISBN 9785991200486. - ISBN 9785991200509 : 363 p.

10. buodwmsuka mis umwkenepoB [Tekcr] : [yueOnoe mocobume : B 2 1.]. T. 2 :
buomexanuka, nHpopManys u peryaupoBanue B )KuBbix cuctemax / E. B. burpaii u np. ; mox pen.
C. I1. Buxposa, B. O. Camoiinosa. - M. : I'opsiuas nunus-Tenekom, 2008. - 456 c. - (YuebHoe
nmocoOue Jig BeICHIUX Y4eOHBIX 3aBefeHud. CnenuanbHOCTh). - bubmuorp. : c. 435-436. - ISBN
9785991200493. - ISBN 9785991200509 : 363 p.

11. buomexanuka [TekcT] : y4eOHUK [UIsl CpEIHUX U BBICHIMX yueOl. 3aBEJCHUN IO
¢uznueckoit kynetype / B. 1. JlyopoBckuii, B. H. ®enoposa. - 3-e uza. - M. : BIIAJJOC-TTPECC
, 2008. - 669 c. : un. - (Yuebnuk s By30B). - bubmuorp. : ¢. 667-669. - ISBN 9785305001013.

12. Kparkuii Kypc MEIUIMHCKOM M OHONOTMYECKOH (U3UKU C 3JIeMEHTaMH
peabuIUTONOTHH: EKIUU U ceMHUHaphl [TekcT] : yueOHOe mocoOue Al CTyIEeHTOB Me. BY30B /
B. H. ®enoposa, JI. A. Crenanosa. - U3x. 2-e, ucnp. - M. : ©UIMATIINUT, 2008. - 622 c. : ui. -
(MemunuHckas ¢usnka). - bubnuorp. : ¢. 610-612. - ISBN 9785922110228 : 376 p. 20 k.

13. MexaHnudeckue KojieOaHUs U pe30HAHCHI B OpraHn3Me uenoBeka [Tekcr] : yueGHoe
nocobue ans cryaeHtoB By3oB / A. b. Tumodees, I'. A. Tumodees, E. E. daycrosa, B. H.
®enoposa. - M. : DUBMATIIUT, 2008. - 310 c. : min. - (Meauuunckas ¢pusuka). - bubnuorp. B
xoHIle rias. - ISBN 9785922109918 : 411.40.



14.  PammanmoHHas onodusmka: paTuoYacTOTHBIC u MHKpPOBOJTHOBBIE
AJIEKTpOMAarHuTHbIC u3nydeHus [Tekcr] : yueOHuK i cTyneHToB By30B / FO. b. Kyapsmos, 1O.
®. Ilepos, A. b. Pyoun. - M. : ®UZMATIJIUT, 2008. - 183 c. : wn. - bubnuorp. : c. 176-182. -
ISBN 9785922108485 : 310 p.

15.  OcHoBsl pusuku u Onodusuku [TekcT] : yaeOHOE MOCOOUE /ISl CTYICHTOB BY30B /
A. W. Kypasnes u ap. ; moa pen. A. W. Xypasiesa. - 2-e uzf., uctp. - M. : BUHOM. Jlabopatopust
sHanmii : Mup, 2008. - 383 c. - bubmuorp. : c¢. 377-378. - ISBN 9785947747775. - ISBN
9785030038384 : 295.00.

16.  buodwmsuka [Tekct] : yaeOHOE TOCOOHE ist cTyAeHTOB By30B / I'. A. [TnyraxuH, A.
I'. KomaeB ; M-Bo cenbckoro xo3siictBa Poc. @enepanun ; @I'OY BIIO "Kyb6an. roc. arpapHsiii
yH-T". - Kpacnogap : ®I'OY BIIO "Ky6aunckuit 'AY", 2010. - 264 c., [4] 1. uB. ui. : ui. -
BubGmmorp. : c. 258-261. - ISBN 9785946724401 : 66.00.

17.  JlerekTophl HOHM3UPYIOUIMX dYacTULl W u3nydeHud [Tekcr] : mpuHUMIB U
npuMeHenus : [yueoHoe nmocodue] / A. W. bonozaeias, M. M. O6omoBckuit. - JlonronpyaHsii :
Wutennekt, 2012. - 204 c. : ui. - bubmmorp.: ¢. 202-204. - ISBN 9785915591058 : 1270.50.

18.  buodwmsuka [Tekcr] : yueOHO-MeToanueckoe mocodue / M. I'. bapseimes, I'. @.
Kompito, C. C. Jlxumak, JI. Y. lllamxkos, H. C. AkunnoB ; M-Bo o0pa3oBanus u Hayku Poc.
®enepaunn, Kybanckuii roc. yu-1. - Kpacuonap : [KybaHckuit rocyiapcTBEeHHBINH YHUBEPCUTET],
2012. - 88 c. : mi. - bubmwmorp.: c. 83. - 15.28.

5.2 flononHuTenbHaa antepartypa:

1. [TomoB, I'puropuii UBanoBuu bruomexanuka: ydeOHUK ISl CTYJEHTOB BY30B /I
. Tlonos 3-e u3n., crep. -M.: Axkanemusi, 2008

2. Bonbkenmreitn, Muxann Bnagumuposua bruodusuka: yaebnoe mocooue /M. B.
Bonbkenmreitn U3z, 3-e, crep. -CII6. [u ap.]: Jlans, 2008

3. buodusuka s nrkenepos: [yueobHoe nmocoodwme : B 2 T.] T. 1 buosnepreruka,
OoromemMOpaHoIoTHs U OroJioThueckas nekrpoanHamuka/E. B. burnpaii u ap. ; mon pen. C. I1.
Buxposa, B. O. Camoiinosa -M.: I'opsiuas nunus-Tenexom, 2008

4, buoduzuka s nnxkeHnepos: [yuebnoe nmocodue : B 2 1.] T. 2 buomexanuka,
nH(popMaIus U peryinmpoBanue B )xuBbIX cuctemax/E. B. burmaii u ap. ; mox pexn. C. I1.
Buxposga, B. O. Camoiinosa -M.: ['opsiuas nunus-Tenexom, 2008

5. Hy6posckuii, Bnagumup MBanosuyu, ®enoposa, B. H. buomexanuka: yueOHUK
JUIS CPeIHUX U BBICHIMX y4eO. 3aBefieHui o ¢puszndeckoit kynbrype /B. U. lyoposckuii, B. H.
®enopona 3-¢ uza. -M.: BIIAJIOC-TIPECC , 2008

6. ®enoposa, Banentuna Hukonaesna, Crenanosa, JI. A. KpaTtkuii kypc
MEJHUIIMHCKON U OMOIOTHYECKON (DU3MKH C DIIEMEHTaMH peaOUINTOIOTHUH: JICKIIUHA U CEMUHAPHI:
yueOHoe rmocobue uist cTyieHToB Mea. By3oB /B. H. @enoposa, JI. A. CrenmanoBa U3zn. 2-e, uctp.
-M.: DU3MATIJINT, 2008

7. MexaHnnyeckue KoJieOaHus 1 pe30HAHCHl B OpraHU3Me YeloBeKa: yueOHoe
nocobue a1 ctyaeHToB By30B /A. b. Tumodees, I'. A. Tumodees, E. E. dayctoa, B. H.
®enoposa -M.: DUSMATIINT, 2008

8. Kyxona, 1.B. buodusuka [DnekrponHslit pecypc] : yuebHoe mocodue / U.B.
XKyxkona, E.C. fImaneeBa, C.I'. JlobpoTBopckas. — DnektpoH. naH. — Kazans : KHUTY, 2015.
— 100 c. https://e.lanbook.com/book/101954


https://e.lanbook.com/book/101954

9. OcHoBbI (pr3ukn U OnoPu3NKK: yuebHoe mocodue st CTyJCHTOB By30B /A. .
XKypasnes u ap. ; mox pea. A. U. XKypasnesa 2-¢ u3a., ucnp. -M.: BUHOM. Jlabopatopus
3Hanui, 2008

10.  Bono3neinas, Anexcannap VBanosud, O6onoBckwmii, Mnbs MuxaiinoBuy JleTekTopsl
MOHM3HUPYIOMINX YaCTUI ¥ M3IIy4YSHUI: TPUHIUIIBI U TPUMEHEeHHs : [yuebnoe nmocobue] /A. U.
bonoznpins, . M. O06onosckuii -lonronpyausiii: Muremekr, 2012

11.  buodwmsuka: yaebHo-mMeToquueckoe nocooue /M. I'. bapsimes, I'. @. KonsiTos, C.
C. Dxumak, . U. Mlamkos, H. C. Akunnos ; M-Bo oOpa3oBanus u Hayku Poc. ®enepanuuy,
Kyb6anckwuii roc. yu-T -Kpacnoaap: [Kybanckuii rocynapcTBeHHbIi yauBepcuter], 2012

6. MepeuyeHb pecypcoB UHPOPMALUOHHO-TENEKOMMYHUKALMOHHOU ceTn «UHTepHeTy,
HeobxoaumbIxX o8 0CBOEHUA AUCLUN/IUHDI

1. http://www.kubsu.ru/node/1145 - HudopmannoHHO-Opa30BaTeIbHBIA KOMITIEKC
(mopran) KyoI'Vy.

2. http://e.lanbook.com - DnekTpoHHO-OHOIMOTEYHAss CHCTEMa H3JaTeILCTBA
«Jlanby. loctyn: cBo60oaHbIHM (13 MOKabHOH ceTn KyOI'Y); aBTopHr30BaHHbIHN (M3 BHEIIHEH CETH).

3. http://elibrary.ru/defaultx.asp - Hayuynmas  snmekrtpoHHass ~ OmOIHOTEKA
eLIBRARY.RU. Jloctyn: aBTOpr30BaHHbIN (CBOOO HAS OHJIAWH PETUCTPAIIN).

4. http://biblioclub.ru - DnekTpoHHO-OMOIMOTEYHAsT CHCTEMa «YHUBEPCHTETCKAsS

6ubnuoreka onnaite». loctyn: cBob6oaHbIN (13 okanbHOU cetn KyOl'Y); aBTOpr30BaHHbIM (13
BHEIITHEH CETH).

5. http://www.netbook.perm.ru/soj.htm| -oOpa3oBarenbHbIi XKypHan Ha caiTe
WWW.ISSep.rssi.ru;

7. MeToan4yeckue yKa3aHus JJ1s1 00y4arommXxcsi 0 0CBOEHHM IO TUCUMIIJIMHBI (MOLYJIs1)

K cneumanucrtam pasnnyHbix obnactel 3HaHUI B HacToAlee Bpems NpeabABAAETCA LMPOKUI
nepeyeHb TpeboBaHWii. OAHO M3 BaXKHEMLLMX — 3TO HaZIMYME YMEHUA M HaBblKa CAMOCTOATE/IbHOIO NOUCKa
3HaAHWI B PA3/IMYHbIX UCTOYHMKAX, X CUCTEMATU3ALMSA U OLLEHKA B KOHTEKCTE peluaemMol 3a4aun.

CTpyKTypa y4ebHOro Kypca Hanpas/ieHa Ha pasBUTME Y CTyAeHTa AaHHOoM cnocobHocTu. OaHako
pelwatowyo poab B 3TOM WrpaeT camocToATeNbHasa paboTa CTyAeHTa M OCO3HaHHOe y4yacTue B
NEKUMOHHbIX U N1abopaToPHbIX 3aHATUSAX.

PekomeHAyeTc NOCTPOUTb CaMOCTOATENIbHYIO PaboTy TakKMM 06pa3om, UTobbl OHa BK/OYaNa:

- HU3Yy4YEHHE KOHCIEKTA JIEKLUU B TOT XK€ JE€Hb, II0CIIE JIEKLIUY;
- U3YYECHHME KOHCIIEKTA JIEKIMH 32 JeHb NIepe/l CACAYIOIIEH JIEKIHE;
- HW3y4YeHHE TEOPETUUYECKOro MaTepHualia Mo yueOHUKY U KOHCIEKTY;
- TOJTrOTOBKY K Ja0OpPaTOpHOMY 3aHSITHIO.
Ona noHMMaHWA MmaTepuana M  KaYecTBEHHOIO €ero YCBOEHMA peKoMeHAyeTcs Takan
nocaea0BaTeNbHOCTb AENCTBUIA:
1. Mocne npocnywmMBaHUs NEKLUN U OKOHYAHUA y4ebHbIX 3aHATUIN, NPU NOATOTOBKE K 3aHATUAM
CNeayowWero AHs, HyXHO cHayana NpPocMoTpeTb M 064ymaTb TEKCT NPOCAYLIAHHOW NeKUMN.
2. Mpw NoAroToBKe K HOBOW JIEKLMW NPOCMOTPETbL TEKCT NpeablayLlein Nekunm, nogymaTtb 0 TOM,
KaKan MOXeT b6bITb TeEMa CAeayoWen NeKLUn.
3. B TeyeHMe Hegenun BblbpaTb Bpems AN PaboTbl C AMTEPATYPOr U UHTEPHET-UCTOYHUKAMMU NO
Teme.
4. MNpu noaroToBKe K N1abopaTopHbIM 3aHATUAM, HEOBXOAMMO NPOYUTATb OCHOBHbIE NOHATUA U
noaxoApbl No TeMe A0MallHero 3aaaHus.


http://www.netbook.perm.ru/soj.html

[JONoMHUTENBHO K M3YYEHMIO KOHCMEKTOB NEKUMM HeobXoAuMmMo Mo/ib30BaTbCA YYebBHUKOM.
Kpome «3ayumBaHua» maTepuana, OYeHb Ba)KHO A0OUTbCA COCTOSHWMA MOHMMAHUA M3YyYaeMbIX Tem
avcumnamHbl. C 3TOW LeNbio peKoMeHAyeTcA Mnocsie M3ydeHus o4vyepeaHoro naparpada BbINOAHUTb
HECKO/IbKO YMNpPaXKHEHW Ha AaHHYI0 Temy.

B ocBOEHUU AUCUUNANHDBI UHBANUAAMMU U INLLAMWN C OTPAHUYEHHBIMWU BO3MOXHOCTAMW 3/10P0BbSA
6o/blioe 3HayeHMe MMeeT MHAMBUAyanbHasA ydebHas paboTa (KOHCynbTauuu) — [ONOAHUTENIbHOE
pasbsAcHeHWe yuebHOro maTepuana.

NHaMBUAyanbHble KOHCYbTALMKM NO NPeAMETY ABAAIOTCA BaXKHbIM GaKTOPOM, CNOCOHCTBYIOWMUM
MHAMBUAYANU3AUUN 0BYYEHUNA N YCTAHOBIEHMIO BOCMMTATE/IbHOTO KOHTAKTa MeXKay npenogasaTtenem u
06YyYaloLLMMCS MHBAIMAOM UM IULLOM C OFPaHNYEHHbIMM BO3MOXHOCTSIMU 340P0BbS.

8. lepevyenbr MHPOPMAMOHHBIX TEXHOJIOTHIA, MCIOJIL3YEMbBIX NMPH OCYIIECTBJICHUH
00pa3oBaTeILHOTO NMPOIlecca MO AUCHUIINHE (MOXYII0) (TPU HEOOXOTUMOCTH)

8.1 NMepeyeHb He0b6xoaMMOro nporpammHoro obecneyeHus

He TpebyeTcs.

8.2 MepeyeHb HeO6X0AMMbIX MHGOPMALMOHHDbIX CNPABOYHbIX CUCTEM

He tpebyercsi.

9. MaTepuajibHO-TeXHUYeCKas 0a3a, HeoOXoAuMasi VIS OCYIeCTBJIEHH S
0o0pa3oBaTeIbHOIO Mpolecca Mo JMCIUNIUHE

MaTepmaﬂbHO-TEXHM‘-IeCI-(OQ obecneyeHue AncunnainHbl

Ne Bua pabort
(moayns) M ocHaleHHOCTb

VYyeOHast aymuTOpus IS TIPOBEACHUS 3aHATUHA JIEKIIMOHHOTO
THIIA

350040 r. KpacHogap, yn. Ctaspononbckasn, 149, Ne300C
KomnneKkT yuebHolt mebenu Ha 150 mecT;

1. JleKuMOHHbIe 3aHATUA
Jocka yuebHas MarHUTHO-MapKepHas;
[Jocka yuebHaa menosas;

MpoeKTop MHTEepaKTUBHbIN Epson EB-585Wi;

TpubyHa MHTepakTnBHasa SmartOne PRO15;

VYuebHas aynuTopHs 1715 IpOBeICHHS 3aHATHI 1a00paTOpPHOTO
TUIA

2. NabopaTopHble 3aHATUA | 350040 r. KpacHoaap, yA. CTaspononbckas, 149, Ne148C
KomnneKt yuebHolt mebenn Ha 30 mecrT;

[ocKa yuebHaa menosas;

Smart SBA 1007274 KONOHKN U MHTEPAKTUBHAA A0CKA;




Hoytbyk — 1 wrT.;
MpoekTop BenQ PB2250;

lpynnosble Ayautopma AnAa NPoBEAEHMA TPYNMnoBbIX WU MHAUBMAYANbHbIX
(vHanBMAayanbHble) KoHcynbTauuin, 350040 r. KpacHogap, yn. CtaBponosibckas, 149
KOHCYNbTauumn Ne209C
KomnneKT yuebHol mebenn Ha 55 mecT;
[ocKka yuebHaa MarHUTHO-MapKepHas;
[ocka yyebHas menosas;
Tekywmi KOHTPO/b, | AyauTopmua  ANA  TEKYWEro KOHTPOAA U NPOMEKYTOYHOWM
NPOMeXYTOYHasA atrectaummn 350040 r. KpacHogap, yn. CraBpononbcKkasa, 149,
aTTecrauus Ne209C
KomnneKkT yuebHolt mebenun Ha 55 mecr;
[ocKa yyebHana MarHUTHO-MapKepHas;
[ocKa yyebHaa menoBas;
CamocronaTenbHas MomeLleHMe ans camoctosaTelbHOM paboTbl, 350040 .
paboTa KpacHogap, yn. CraBpononbckas, 149, Ne 208C.
KommexT yuebnoit mebenu Ha 20 mMecT;
KomnbloTepHas TEXHWKA C BO3MOKHOCTbIO NOAK/OYEHUSA K CETU
«MHTEepHeT», NporpaMmHbIM obecneyeHnem B pexxmme
NOAKAOYEHUA K TEPMUHANBHOMY CEpPBEpY, NPOrpammoli
3KPAHHOr0 YBEANYEHUA N OOCTYNOM B SNEKTPOHHYHO
nHdOpMaLMOHHO-06pa3oBaTENbHYIO Cpeay YHUBEPCUTETA.
KypcoBoe AyauTtopus ans BbINONHEHUA KYPCOBbIX paboT
NPOEKTUPOBaHME

350040 r. KpacHogap, yn. CtaBpononbckasn, 149, Ne 132C

KommiekT yueoHoi medenu - 30 moc. MmecT.; 10CKa
yueOHasi. KomnbloTepHas TEXHUKA C MOAKNOUEHUEM K CETH
"MntepHet": IIBM 15 mr.
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