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PAEOYASI IPOTPAMMA JUCHUIIIAHBI

«buoduzuxa»

HanpasJjieHue NOAroTOBKH
06.03.01 buonorus

IMpo¢uib NOArOTOBKH
buonorus

YpoBeHb BbICIIEro o0pa3oBaHusi
OaxaJiaBp

dopma obyuenmsi:  oHAd



PABOYAS MMPOTPAMMA JINCHUATIJIMHBI COCTABJIEHA HA OCHOBAHHU:

-- ®I'OC BO no cnenmansroctu 06.03.01 Buosorus (yposerb GakanaBpuar), yTBEpKICHHOIO
npukasoM Munobpnayku PD No 939 or «19» cenmsibps 2017 1. (3aperucTpupoBaHo

Munucrepersom 1octuunn Poceuiickoii Menepannu «11» oktsibpst 2017 1., perucTpaHoHHbIi
Ne 48500);

- OCHOBHOI mpodeccHonabHOI 06pasoBarenbHOii nporpamMmel 1o cretnaisHoctH 06.03.01
buosornus.

PA3PABOTYMKMH: b
M.o.3aB.xadenpoii /,/7 M.B. llyxun

A //
IIpodeccop f—ﬁj}_ . / B.IO.Tutos

(Oonacnocm,) / 66()}11101;, oama) (DHO)
PELIEH3EHT:
npodeccop Kadeapbl
BHPYCOJIOTHH "
MHKPOOHONOrHH M.

axanemuka B.H. Cropuna,
®I'BOY BO «MI'ABMub

- MBA wumenn KN D A 1.6.1. E.W. SIpeiruna
CkpsbuHay, [//
(Oondichocmy) ();%ucz:, éama) (PHO)

PABOYAS TIPOI'PAMMA TUCHUITIIMHBI PACCMOTPEHA M OJJOBPEHA:

- Ha 3ace/lanny Kaepe! pagmobuonoruu u 6uodpusukn umenu akanemuka A.J{. Benopa
ITpotokon 3acenanust Ne 15 ot «15» urons 2023 r.

W.o.3aB.xadenpoii /> M.B. Ulykun

(Oon2icnocms) (noonuce, oama) (DHO)

- Ha 3aceiaHuy Y 4e6HO-METOAMYECKON KOMUCCHHU (aKyibTeTa GHOTEXHOMOTHH 1 SKONOrUH
ITpotokon 3acenanus Ne 30t «23» nions 2023 1.

7
[Ipencenaresib KOMMCCHH ;,/'7%/ M.B. TopGauesa
(Oonoicocme) (noonucv, oama) (PHO)




COITACOBAHO:

Havanbuuk yyebno-

METOIMUECKOTO = C.A.3axapopa
YIIPaBJIEHUS j
(Oondicnocmn) (noonucw, dama) (PHO)
PyxoBozuTens cexkropa
OpraHu3auuy yaebHoro : ;
npouecca YMY W7 //rﬂ = FO.I1. XKapona
(OondicHocme) (noonuce, dama) (PHO)
Jlexan ¢axynerera
OHOTEXHOIOTHH U o M.B. HoBukon
9KOJIOTHH 7 %
(OondicHocmy) (noOnzéb, oama) (OHO)
Jupexrop 6ubmmoTexku ﬂé L H.A. MockBuTHHA
7
(Oonoicnocmy) (noonucw, oama) (PHO)



L.MEPEYEHb COKPAIIIEHMI1, UCTIOJIb3YEMBIX B TEKCTE PABOYEN
ITPOT PAMMBI JUCIUTIIAHBI (MOIYJIS)

1. OIIOII — ocHoBHas podeccuoHanbHas oOpa3oBaTesIbHAs IPOrpaMma

2. YK — yHuBepcanbHas KOMIETCHITHS

3. OIIK — o6menpodeccrnonaibHass KOMIIETEHIINS

4. T1K — npodeccroHanbHasi KOMIIETCHIINS

5. 3.e. — 3a4eTHas eANHUIIA

6. ®I'OC BO — denepanbHbIii TOCYIapCTBEHHBIN 00pa30BaTeNbHbIN CTAHIAPT BHICIIETO
00pa3zoBaHus

7. PI1J1 — paboyast mporpamma JuCIUIUIMHBI

8. ®OC — poH]1 OIIECHOYHBIX CPENICTB

9. CP — camocrosTenpHas padoTa

2.0CHOBHAS XAPAKTEPUCTHUKA JUCIUAIIJIMHBI

eab NUCUUIIAHBI:
O3HAKOMJICHHE CTYJACHTOB C OCHOBHBIMH (DU3UYECKUMH MPUHLIHUIAMU
(YHKIIMOHUPOBAHHS OMOJIOTHYECKUX CUCTEM.
3ajayaMu JHCHUIINHLI IBJISTIOTCS

- opMmupoBaHuE y O0yYAIOUIUXCSl JOTUYECKHU YMOPSAIOYEHHBIX 3HAHUU O
HanOoJiee BAXKHBIX 3aKOHAX W MPUHIUNAX (PYHKIMOHUPOBAHUS OMOJOTHYECKUX
CUCTEM;

- O3HAaKOMJIEHHWE  oOyyaromuxcs ¢  MeTrojaMu  OHodu3NUecKux
UCCJICIOBAHUN W HAMpaBJICHUSMU MPAKTUYECKOTO MPUMEHEHUS OMOPU3UKU B
BETEpUHAPUH;

- OCBOEHHE OCHOBHBIX JKCIIEPUMEHTAJIBHBIX HAaBBIKOB, HEOOXOANUMBIX MJIs
paboThl ¢ (U3MYECKOH anmapaTypoi, IUAarHOCTHYECKHUM M TEXHOJOTHMYECKHUM
000pyI0BaHUEM, UCIIOJIb3YEMbIM B BETEpUHAPHUU.

3. INTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHMUS 1O JUCHUIIJIMHE ,
COOTHECEHHBIE C INTAHUPYEMbBIMMU PE3YJIBTATAMHN OCBOEHMU S
OBPA3OBATEJIbHOWM ITPOI'PAMMBI

[Tpouecc wu3yuenus aucummiauHbel «buodusuka» HampaBieH Ha (GOpMUPOBaHUE U
paszButue creayronmx kommneTeHnui, cormacio ®I'OC BO mo HampaBieHUIO MOATOTOBKU
06.03.01 buonorus: YK-1, OIIK-6

[nanupyembie pe3ynbTaThl OOyUEHMs] MUCHUIUIMHBI, COOTHECEHHBIE C WHIMKATOpaMu
JIOCTHKEHUSI KOMIIETECHIIMM:

Ne | Kox u HaumeHoBaHue | Kox U HaMMeHOBaHHe HHIUKATOPA
Pe3yabTaThbl 00yueHHs M0 AMCHMITIHHE
n/n KOMIIeTeH M aocTuskeHus komnereHuun (MIAK)

1. VK-1. Cniocoben N-1yk.1 3HaTh METO/IBI TIOKCKA, 3HaTh: (HU3UUCCKUE TPUHIIUIIBI COBPEMEHHBIX
OCYILECTBIIATh OUCK, | KPUTHYECKOTO aHAIN3a U CHHTE3a OHOPHU3NUECKUX METOIOB UCCIACTOBAHUS U
KPUTHYECKUH aHAN3 M| WH(OPMAIHHU 110 BOIIPOCAM YCTPOHCTBO COOTBETCTBYIOLIEH COBPEMEHHOM
cuHTe3 MHQOpMauK, | MPohecCHOHATFHOMN NESTENbHOCTH U anmnaparypsl
MIPUMEHATh CUCTEMHBII | HAaYYHBIX JOCTH)KCHHI




MOAXON LIS PEIICHUS
MMOCTaBJICHHBIX 3a/1a4

NJI-2yy.1 YMeTh nony4yats HOBbIE
3HAHMA, HHTEPIPETUPOBATh U
000011aTh JaHHBIE [0 AKTYaJIbHBIM
npo6iaeMaM, OTHOCSIIUMCS K
npodecCHOHATBHOM 00J1acTH;
OCYIIECTBIAITH HOMCK HH(POPMAUH 1
pelieHuit Ha OCHOBE JIEHCTBHIA,
9KCIIEpHMEHTA U OIIBITa,
(hopMynupoBaTh BEIBOJBI M HOBBIE
uaeu

YMmeTh: paboTaTh ¢ OHONOTHYECKUMHU 00BEKTaMH,
aJICKBATHO IKCILIYaTHPOBATh COBPEMEHHYIO
anmaparypy Uit OHOpHU3NIECKHX UCCICAOBAHUI

NJ-3yk.1 Bragets MeTomamMu oMCKa,
BBIIBIICHUSI [IPOOJIEM, aHAIN3a U
NPUHSATHS aJIeKBaTHBIX PEIICHUH;
JIEMOHCTPHUPOBAHHS OI[EHOYHBIX
CYXKJICHHUH B PEIICHAM CIOKHBIX
po(eCCHOHANBHBIX CUTYAIHH C
NpUMEHEHHEM aHaJu3a, CHHTE3a U
JPYTHX METOOB HHTEIUICKTYaIbHOM
JEATENBHOCTH

Buajiets: HaBBIKAMH Pa0OTHI C COBPEMEHHBIM
11a60paTOPHBIM 000PYIOBAaHUEM, UCIIOIb3yEMbIM B
OHO(PU3MUYECKHUX UCCIICIOBAHMSIX.

OIIK-6 Criocoben
HCIIONB30BaTh B
npo¢eCCHOHATEHON
JEATETBHOCTH
OCHOBHBIE 3aKOHBI
(hu3uKN, XUMHUH, HayK O
3emiie 1 OHOJIOTHH,
NPUMEHSITH METOMBI
MareMaTH4eCcKoro
aHajM3a u
MOJICTIUPOBAHHS
TEOPETHIECKUX U
IKCIIEPUMEHTAIBHBIX
HCCIICIOBAHHIA,
npuoOpeTaTs HOBBIE
MareMaTH4ecKue u
€CTEeCTBEHHOHAYIHbIE
3HAHUS, UCTIONB3YSI
COBpEMEHHBIC
o0pa3oBarenbHbIC U
HH(OPMAIMOHHBIE
TEXHOJIOTUH

N-1onx.¢ 3HATH OCHOBHEIC 3aKOHBI
(hU3MKM, XUMUH, HAYK O 3emiie U
OHMOJIOTHH, METOJIBI MATEMATHYECKOTO
aHaIM3a U MOJEJIUPOBaHUS,
TEOPETUIECKUX 1
9KCHEPHUMEHTAIBHBIX UCCIIEIOBAHUMH,
COBpEMEHHbIE 00pa30BaTENbHBIE U
WH(QOPMAIIMOHHBIEC TEXHOJIOTHH ISt
MpUOOPETCHUS HOBBIX
MaTeMaTUYECKUX U
©CTECTBEHHOHAYUHBIX 3HAHHH

3HaTh OCHOBHBIC 3aKOHBI (DM3HUKH, XHUMHUH,
O6no(hu3NKN ¥ OMOXVMHUHY, HaNpPaBICHUS
COBPEMEHHBIX TEOPETHUECKUX U
9KCHEPUMEHTAJIBHBIX MCCIICIOBaHUH B OHO(H3NKe,
COBpPEMEHHBIC 00pa30BaTeIbHbIC 1
WH(POPMAIIMOHHBIE TEXHOJIOTUH IS IPUOOPETEHUS
HOBBIX MaTEMaTHYECKHX U €CTECTBEHHOHAYYHBIX
3HaHUI B 007aCcTH OMOPHU3HKH

N-20mx.6 YMETh MOTyYaTh HOBBIC
3HAHUS, HHTEPIPETHPOBATH U
00001maTh JaHHBIE [0 AKTYaJIBHBIM
npo6aeMaM, OTHOCSIIUMCS K
npodeccHoHaIbHOM 001acTu;
OCYIIECTBIISITh OMCK HH(OPMAUH 1
pelIeHuit Ha OCHOBE JIEHCTBHIA,
9KCIIEpHMEHTA U OIIBITa,
(hopMyIMpPOBATH BEIBOJIBI U HOBBIE
ujien

YMeTh HoNTy4aTh HOBBIE 3HAHHS, HHTEPIPETHPOBATh
1 00001IaTh TaHHBIE 110 aKTYaJEHBIM MTpobieMaM
OMO(U3UKH; OCYHIECTBIATH MMOMCK HHPOpMALIUH U
pelieHnit Ha OCHOBE AEWCTBUIL, SKCIIEpUMEHTA U
OIIBITa, (POPMYITUPOBATH BEIBOABI M HOBBIE HAEH

WN-205k.s Bragets meTomamu
MOMCKA, BBISIBICHUSI IPOOIIEM,
aHaJM3a U MPUHSATHS aJeKBAaTHBIX
pelleHU; TEeMOHCTPUPOBAHUS
OIICHOYHBIX CY)KJICHUIN B PELICHUH
CJIOXHBIX MPO(HECCHOHATBHBIX
CUTYaIHiA C MPUMEHEHUEM aHAaJIH3a,
CHHTE3a U IPYTHX METO/IOB
HHTEIUICKTYaIbHOM JESITEIbHOCTH

Buazieth MeTOJaMH MOUCKA, BBISBICHHS TPOOIEM
OMO(M3MKH, aHAIN3a U IPUHSITHS aJJeKBaTHBIX
peLIeHH i [0 BOIPOCaM, OTHOCSIIUMCS K OHOpH3HKe,
JIEMOHCTPUPOBAHHMS OLICHOUHBIX CY)KIACHHH B
PELICHHH CIIOXKHBIX TIPO(ECCHOHANBHBIX CUTYAIHIt ¢
NpUMEHEHHEM aHaIn3a, CHHTEe3a U IPyTHX METO/IOB
MHTEJUICKTYaJIbHOW IesITeIbHOCTH

4. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT PAMMBI
Hucuunnnza «buopusnka» OTHOCUTCS K 0a30BOI 4acTH IMKJIA TUCHUIUIMH Y4eOHOTO
waHa OIIOII no nampasnenuto nmoxaroroBku 06.03.01 buonorus (ypoBenb OakanaBpuara) U
ABJsieTcs 00s13aTeIbHOM /17151 OCBOCHUS:
- [10 O4YHOH opme 0OyueHus B 5 cemecTpe.

5. OFBEM JUCHUIIJINHBbI
OO6mwmit 00beM MUCHIHUIUIMHBI COCTABIISET 4 3a4eTHBIX enunuIl, 144 gaca. Aynutopun 203, 204,

208, 220 VJIK.
OuHast popma oOyueHusI
Bup yaebHol paboTh Bcero, yac. CeMeCTp
5 R - -
OO0mMii 00beM JUCHUILIHHBI 144 144 - - -
KonTakTHas padora (ayniuTopHasi): 74,65 74,65 - - -




JIEKIUU 18 18 - -

3aHATHS CEMHUHAPCKOTO THIIA, B TOM YHCIIE! 54 54 - -
CEeMHUHAPBI - - - -
KOJUIOKBHYMBI - - - -
[IPAKTUYECKHUE 3aHATUS 36 36 - -
MIPAKTUKYMBI - - - -
nabopaTopHbIe PabOThI 18 18 - -
JpyTHE BUJIBI KOHTAKTHOH paboTHI 2,65 2,65 - -
KonTakTHasi padoTa (BHeayiuTOpHasi) - - - -
CamMocTosiTeJibHAsi padoTa 00yYaKIIHXCS: 60,35 60,35 - -

N3YUYCHUC TCOPETUICCKOT'O Kypca - - - -

BBINIOJTHEHHUE foManrHux 3aganuii (PI'P, pemenue 3anad, - - - -
pedepar, acce u apyroe)

KYpCOBOC IIPOCKTUPOBAHUEC - - - -

JPYTHE BUIIBI CAMOCTOSATEIBHON PabOThI 60,35 60,35 - -
ITpoMeskyTOUHAS aTTECTALMS: - -
3a4yer - - - -
9K3aMEH 9 9 - -

Jpyrue BUbl IPOMEXYTOYHOI aTTecTanuu - - - -

6. COIEP)KAHME JUCLUIIIUHBI (MOYJIS)
Pa3gens! IUCIUIUINHEL:

Ounas ¢gopma
3ausgTus CEMHMHAPCKOIo TUuIa,
Ne qac.
HaumenoBanue pa3nena Jlexuum, CP, HIAK
pasnena uac Cemunapsl | [IpakTHKyMBI, aac
’ NpaKkTHYECKHE | 1aGopaTopHbIe '
3aHATHUSA U Jp. padoThI
Omnpenenenne OMOPU3NKN VK-1.1;2; 3
1. 2 6 . 9.
kak Hayku. Llens u 3amaun OIK-6.1;2; 3
» buodusnyeckue MeTobI ) 0 6 8 VK-1.1;2; 3
HCCIIEIOBaHUS OIlK-6.1; 2; 3
VK-1.1;2; 3
3. buomexanuka 2 6 - 8 OITK-6.1: 2: 3
4 KonebarensHbIe ) 6 i 8 VK-1.1;2; 3
ITPOIECCHI B OMOJIOTHN. OIlK-6.1; 2; 3
VK-1.1;2;3
5. |I'eMonuHamuKa 2 0 6 8 OIK-6.1: 2: 3
6 Du3UKO-XUMHUYECKHE CBOMCTBA 4 6 ) 8 VK-1.1;2; 3
OHOIOIMMEPOB OIlK-6.1; 2; 3
OcHoBHbIE POPMBI
SHEPruM B OMOCHCTEMAX. VK-1.1;2; 3
7. 2 6 - 8 -
[IpeBpalenue sHEpruu B OIIK-6.1;2; 3
JKMBOM KJIETKE.
AxTtuBHBIE (POPMBI
KHUCJIOpOAa U a30Ta B
8 OHOJIOTUYECKHX 2 0 6 8 VR-1.1,2;3
OIIK-6.1; 2; 3
CHUCTEMAX.
AHTUOKCHJIAHTHI
. buoanexTpuueckue , . ] . VK11 2: 3
- |IBJICHUI. ! OIIK-6.1; 2; 3
HUroro: 18 36 18 60,35
Coaep:xkanue JTUCHUNIMHBI 10 BUIAM 3aHATHI
JlekuimoHHbBIE 3aHATHS
Ne HaunmeHoBaHue
pazaen pasnena Tema nexuuu Oo0bem, uac.
a JTUCIHHUILIHHBI




(moay.Jst)

Bgenenue B
Onopu3NKyY

buodusnaeckn
€ METOJIbI
UCCIICIIOBAHUS

buomexanunka.

Onpenenenue Onodusuku kak Hayku. Llens u
3aJa4u

OCHOBHBIC PUHITATIE OMOPHU3HIECKOTO TTIOAX0Aa
K mpobiieMe. MeTtoandeckue OoIXobl,
npuMeHsieMble B Onoduznke

I[I/IHB.MI/IKa IMOCTYNATCIIbHOI'O U
BpalaTeJIbHOI'O ABUIKCHUA. .HOKOMOIII/I)I B BOAC U
Ha cyuie. BI/IO(l)I/I3I/IKa MBIIICYHOT'0 COKpaIlICHUA.

Komnebarensu
bl TIPOIIECCHI B
OMOJIOTHUH.

KonebarensHble mpoueccs B OnocuctemMax, Bocnpustue

3ByKa. 3akoH Bebepa — dexnepa. Opranbsl BOCHPHUATHS 1

BOCIPOU3BEICHNS 3ByKa Pa3INIHBIX 4acToT. [Ipumenenue
YIBTpa3ByKa B BETEpHHAPUH

I'emonnHamuk
a

Dusnko-
XUMHYECKUE
CBOWCTBA
OHOIIOINMEPOB

Peonornueckue cpoiictBa kpoBu. IloreHnuanbHas u
KUHETHYECKass SHePTUsl MEXaHHYECKOTO IBHKEHUS KPOBH.
Pacripenenenne KpOBSHOTO JaBl€HHMsS IO COCYIUCTOH
cucreme. OcMOTHYECKOE U I'MAPOCTaTUYECKOrO JaBICHUN B
TpaHCKaIMUIIPHOM OOMeHe.

DakTopHl, ONpeNeNIIomue CTPYKTypy 0enkoB.. duznko-
XMMHYECKHE CBOMCTBa MEMOPaHHBIX OSIIKOB U JIMITHIOB.

OcHOBHEBIE
(hopmbI
SHEPTHUH B
ouocucremMax.
[IpeBparienue
SHEPTHUH B
JKHUBOM KJICTKE.

XUMHuUecKasi, OCMOTHIECKast U JIEKTpUUeCKasi SHeprHs B
ouocucreme. [lorarue 00 31EKTPOXUMUIECKOM ITOTEHIIHAIE,
00 aKTHBHBIX U ACCUBHBIX NPOLIECCAX B KUBBIX TKAHAX

AKTHBHBIE
(bopMmEI
KHCJIOpOoada 1
43074 B [oHsITHE O XUMUYECKOW aKTUBHOCTH. AKTHBHBIE (POPMBI
6 KUCJIOpo/a u a3ota. VX gusnonornyeckue u
HMOJIOTN4ECKN narojorudeckue 3G GHexThl. AHTHOKCHIAHTHI.
X CUCTEMAX.
AHTHOKCUIAHT
bl
MexaHI/ISMBI BO3HUKHOBCHHUC
3ﬂeKTpI/I‘IeCKI/IX IIOTCHIIMAJIOB HaA KIIETOYHBIX
BHO&HCKTPH‘ICC MCM6paHaX. HOTeHL[PIaJ'I IIOKOsI MW IOTCHIHAJI

KUEC SABJICHUS.

Jercrteus. PacnpocTpaHeHue noreHuuana 1o
HEPBHBIM BOJIOKHaM. brodu3nka cuHanTHYeCKOH
nepeaadn. DJIEKTPUUECKUE OPTaHbl PHIO.




3anarus CEMHUHAPCKOI'0 TUIA

Ne HaunmenoBanue
- pa3jena T 06
pasaen €Ma 3aHATHSA, KPATKOE COICPKaHUuEe 'bEM, Yac.
a AUCHHUIIIMHBI
(Moay.Jst)
Onpenenenue KoHTpons ucxoaHbIX 3HaHUH 2
1 Oonod 3K KaK
' nayku. Lens u OuznuecKue 1 XUMHUUECKHE 0COOEHHOCTH 4
3amaun JKUBBIX TKaHEH
XeMUITIOMUHECIIEHTHBIE METO/IBI B
Buodusnuecku 6rodu3nKe 4
2 € METOIBI
WCCIIEIOBAHUS CoBpeMeHHBIE METO/IBI THArHOCTHKHU ’
BOCTIAJICHUS
JmHaM#Ka MOCTYIaTeNbHOTO U )
BpalllaTeIbHOTO JABWKEHUS. .
3. buomexanuka. PasBuTHE TOKOMOTOPHOU (QYHKIIMH B 5
sBomtoIMH. JIokoMoLMs B BOJIE U Ha CyIIIe
Brodusnka MBIIIEYHOTO COKPAIICHUSI. 2
l'apmonmveckue  konmebaHus.  DHeprus 2
koneOanuii. Bomuel.  [lpunnun  [roiireHca-
Openens. DOHeprus BonHbL. WHTEepdepeHuus u
mudpakmus. Crosyas BonHA. buenns. 3ByKoBbIe
konebanus. OnpeneneHue.
KonebarenbHbI PacnpocTpanenne 3Byka B pa3iIUYHBIX )
4, e mpouecchl B |cpemax. Bocnpustue 3Byka. 3akon Bebepa —
OMOJIOTHH. ®dexHepa. Oddekr Homnepa. Opranbl
BOCIPOM3BEICHUS 3ByKa pAa3MYHBIX YaCTOT.
OXxonokanusi B JKUBOTHOM Mupe. IIpumenenue
yABTpa3ByKa B BETEPUHAPUU
Kontponsnass  pabora 1o  Teme )
«bnomexaHnnka
VYpaBHEHHE HEPa3phIBHOCTH, YpaBHEHUE
bepuynmmun.  Cuna  Bsazkoro  Tpenusa.  Ee
3aBHCHMOCTh OT CKOpOCTH. HBIOTOHOBCKas wu
HEHBIOTOHOBCKAs JKUJIKOCTH. Brustaue 2
(GOpMEHHBIX  JJIEMEHTOB  KpPOBHM  Ha €€
PEO0JIOTUYECKNE CBOKCTRA.
VYpaBHenue Ilyaszeiins. IloreHumanbHas u
5. T'emonmHamuka
KHHETUYECKas SHEPTHUL MEXaHUYECKOTO
JIBIKEHHA KpoOBH. PacmpeneneHue KpOBSHOIO
JIaBIICHUS o COCYIUCTOM CHCTEME. 2
OcMmoTHYecKoe W TUAPOCTATUYECKOTO JaBICHHUM
B TPAHCKAITMJUISIPHOM OOMEHE.
KontponsHass  pabora mo  Teme )
«l'eMouHaMUKay
6. ®uzuxo- YpoBHHM OpraHn3anyy OHOTIOIMMEPOB. 2




XUMHYECKHE ®da3oBkIC TIEpeXonbl B OnomomuMepax. MeTomsl
csonctsa HCCIIEIOBaHUs OUOTIOTMEPOB.
OHonoIMMEpOB
DaKTOPBI, ONPEICIAIOUINE CTPYKTYpY OeKoB.. DOU3HKO-
XUMHYECKHE CBOUCTBA MEMOPAHHBIX OEJIKOB M JINITHIIOB.
KoBasieHTHBIE, HOHHBIC, HOH-IUTIOJBHBIE, TUIOJb-
JIATIONBHBIE U TUAPOGoOHBIe B3anMmoeicTust. [lepBudnasi,
BTOPHYHASI U YE€TBEPTUYHAS CTPYKTypa Oerka.
CrpykTypa 6nomMeMOpaH.
Koswtoksrym 110 Teme «DHU3HKO-XUMHUYECKHE CBOHCTBA
OHOIIOIMMEPOB»
OcHoBHBIE (HOPMBI SHEPTUH B OMOCHCTEMAX: XUMHYECKas,
OcHoBHBIE
ocMOTHYeCKast, AeKTpudeckas. [lonstie 06
opmsr 9IEKTPOXMMUYECKOM TIOTEHIHANe. AKTHBHBIC M TACCUBHBIE
OHEPruu B MPOLECCHI B KIETKE U B OPraHU3Me
7. Oduocucremax.
Ipesparenune OHepreTHyecKre IPeBpaIleHHs B )KUBOH KIIETKE.
SHEPTUH B DHepreTHyeckoe 00eCeueHHE MEKKIETOYHOTO

JKUBOH KJIETKE.

B3aUMOJICHCTBHS.

IMonsiTHe 00 aKTUBHEIX (hOopMax KUCIOpoaa 1
a3oTa. X okucianTeIbpHble HOTEHINAIBI X 00YCIIOBICHHBIE

AKTHUBHBIC
UMH (U3HOIIOTHIECKHE U MTATONOTHYECKUE dPHEKTHL.
(hopmbI
KHCIIOpoaa U
43074 B DepMmeHTHBIC 1 He()ePMEHTHBIC aHTHOKCHIAHTEI.
8 6 MexaHn3M (HH3HOIOTUUECKOTO NEHCTBYSA, IPUMEHEHNE B
HNOJIOTHYCCKH BETEpUHAPHH
X CUCTCMax.
AHTHOKCHIAHT
KomnoksruyMm o Teme «AKTUBHBIE HOPMBI
bl KHCIIOPO/a U a30Ta, aHTHOKCHIAHTHD)
MexaHU3Mbl ~ BO3HHKHOBEHHE  OJIEKTPHYIECKUX
MOTEHIIMAIOB HAa KJIETOYHBIX MeMOpaHax. [ToTeHIman moKkos
U TIOTEHIUAI JIeHCTBHS.
9 brosnextpuec PacmpocTpaHeHre MOTEHIHMANA 110  HEPBHBIM
: KHC SBJICHUA BOJOKHAM.  bBHOQM3MKA  CHHANTU4ECKOH  IepeiayM.
DJeKTpUIeCcKHe OpraHbl PoIO.
Kontponbsaas pabota o TeMe
«bHO3IEKTpUYECKUE SIBICHUS»
CaMocTosiTeILHAsA paﬁoTa Oﬁyqaloluerom
HaumenoBanne
Ne pazgenna | pazgena TUCHMILIMHBI Tema 3ansaTUSA Bun CP Oo0bem, yac.
(Mony.Jst)
OCHOBHBIE TIPUHITHUITHI H3yueHne TeopeTHIecKoro
Orohr3nueCcKoro moaxoIa Marepuana. Msydenne
BHO(bPBWECKHe BHUJICOJIEKIINIA U BUPTYAIBHBIX
K mpobmneme. .
2 METO/IBI M naboparopuii, pa3MeIeHHBIX B 8
UCCIIEIOBAHUS CTONICCKNC ITOAXOBL, otkpbIToM jgoctyme (YouTube,
MMPUMCHSICMBIC B Coursera u ap.). [Toarotoska k
ouodusmke 3AHATHAM.
I[I/IHaMI/IKa N3yueHne TeOpeTUUECKOTO
MOCTYNaTEIBLHOIO U Marepuaia. Usydennue
BHICOJNEKIINI U BUPTYAIBHBIX
3 buomexanuka. BpalaTeIbHOTO . 8
naboparopuii, pa3MeIeHHBIX B
AswkeHust. Jlokomorwst B otkpsIToM pocrye (YouTube,
BOJI€ U Ha CYIIE. Coursera u zip.). IToaroroBka k




buodusuka MbleqHoro 3AHATHSM.
COKpAILLICHHUS.
N3ydenue Buneonekuuil u
KonebarenbHbie KonebarenbHble IpoLecch B BUPTYaJbHBIX J1a00paTOpHii,
4 IIPOLICECChI B 6uocucremax, Bocripusitue pa3sMELICHHBIX B OTKPHITOM 8
GHOIOTHIL. 3ByKa. nocrymne (YouTube, Coursera u
ap.). TIoAroToBKa K 3aHATHAM
Peonoruueckue
CBOUCTBa KpOBH.
[MoTenumansHaas u
KHHETHYeCcKast SHEpPTHs W3ydenne BUACONEKIMI 1
MEXaHHYECKOTO IBIDKEHUS | BHPTYaJbHBIX JJabopaTopuii,
5 I'emonunamuka KPOBH. Pacnipenenenue pa3MeIeHHbIX B OTKPBITOM 8
KPOBSIHOTO JTaBJICHUS no | mocryne (YouTube, Coursera u
COCYIUCTOMN cucreme. | jp.). [ToAroToBKa K 3aHATHSIM
OcMoTHyeckoe u
THIPOCTaTHIECKOTO JaBJICHUH B
TpaHCKaWUIIPHOM 0OMeHe.
DaxTopbl, ONPEAETAIONINE N3yuenue Buneonexuuil u
DU3NKO-XUMUYECKUE CTPYKTYypy OenkoB.. duznko- BHPTYaJIbHBIX J1a00paToOpui,
6 CBOifcTBa XUMHYECKHE CBOICTBA pa3MenIeHHbIX B OTKPHITOM 8
OHOIIOINMEPOB MeMOpaHHBIX OEJIKOB U nocryrne (YouTube, Coursera u
JIMITHJIOB. ap.). TToAroToBKa K 3aHATHAM
OcHOBHBIE POPMBI | Xumuueckas, 0OCMOTHUECKAS U
SHEPrHH B ANEKTPUYECKasi SHEPTHs B W3ydeHne BUACONEKIMI 1
GHOCHCTEMAX. 6uocucreme. [lonsarue 06 BUPTYaJIbHBIX JJaAOOpaTOpHid,
7 ANMEKTPOXUMHIECKOM pa3MenIeHHbIX B OTKPHITOM 8
HpeBpameHMe MOTEHIHAIE, 00 aKTUBHBIX 1 nocryre (YouTube, Coursera u
OHEPIUU B KUBON | maccuBHBIX HpoIeccax B KUBBIX | Jp.). II0ArOTOBKA K 3aHATHAM
KIICTKE. TKaHAX
AxTuBHBIE (POPMBI [NonsiTue 0 XuMHUIECKOH Visyuennie Bujtconexiuii i
KHCIIOpO/Ia i a30Ta | AKTMBHOCTL. AKTHBHBIE ()OPMBI BUDTYaNTBHBIX T26OpaTopHil,
KHCI0poAa U azora. Mx
8 B OHMOJIOTMYECKHUX Pa3MENIEHHBIX B OTKPBITOM 8
usnonoruieckue YouTube, Coursera u
cucremax. naronoruueckue ShHeKTsi. Roctyme ( ’
AHTHOKCUIAHTHI AHTHOKCUIAHTEI. Ap.). IoATOTOBKA K 3aHATHAM
MexaHu3mbl
BO3HHMKHOBEHHE N3yuenue Buneonexkuii u
buosnexrpuuecku BUPTYaJIBHBIX JJA00paTOpHH,
9 SJICKTpUICCKNX MEILEHHBIX B OTKPBITOM 4,35
€ ABJICHUS pasmenie OTKPBITO )
noTCHIMAaNI0B Ha | pocryne (YouTube, Coursera u
KJICTOYHBIX MeM6paHaX. ap.). IoaroroBka K 3aHATUSAM

7. YHEBHO-METOAUYECKOE U TH®OOPMALIMOHHOE OBECIIEYEHHUE
IlepeyeHb OCHOBHOM U JONOJTHUTENIbHOM JTUTEPATYPHI:

OcHoBHast TuTeparypa

1. Pyoun A.b. buodusuka. Tom 1. Teopernueckas omodusnka [DIeKTpoHHBIN pecypc] :
yaeonnk / A.b. PyOuH. — DONeKTpoH. TEKCTOBbIE JaHHBIE. — M. MockoBcKuit
rocyIapCcTBEHHBIN yHUBepcuTeT nMeHH M.B. JlomonocoBa, 2004. — 448 ¢. — 5-211-06110-1.
— Pexxum nocrymna: http://www.iprbookshop.ru/13075.html (nara o6pamenust 12.09.2018)

2. buodusuka [ InekTpoHHBIN pecypc] : yueObnuk ans By3oB / B.I. AptioxoB [u np.]. —
DNeKTpOH. TeKCTOBbIe naHHble. — MockBa, ExarepunOypr: Axanemudeckuii [Ipoexr, [emosas
kamra, 2016. — 295 c¢. —  978-5-8291-1081-9. — Pexum  gocrymna:
http://www.iprbookshop.ru/60018.html (zara o6pamenus 12.09.2018).

3. Bonbkenmreitn, M.B. buodusuka : yued. nmocobue / Bonbkenmreitn, Muxann
Bnagumuposuu. - 3-e uzn., crep. - CII6. [u ap.] : Jlans, 2008. - 595 c.



4. Pyoun, A.b. buodusuka : B 2 1.: yue0. ms By3oB . T.1 : Teoperuueckas 6uodusuka /
Pyoun, Auapeit bopucoud; Mock. roc. yH-T uM. M.B.JlomoHocoBa . - 2-¢ u3a., ucnp. u J01l. -
M. : Kamxk. nom "Yauepcurer", 1999. - 448 c.
5. Pyoun, A.b. buodwuszuka : B 2-x T.: YueObnuk ms By3oB. T.2 : buodusnuka KjaeTOUHBIX

mpoueccoB / Pyoun, AHapeit bopucoBud. - 2-¢ w3m., uchp. u jom. - M.

"Vuusepcurer", 2000. - 467 c.

Kumx. nom

6. PemusoB A.H., Makcumuna A. I, IToranenko A. 5. Menumunckas 1 OHMOIOrHIecKast

¢usuka.- M:. JIpoda. , 2008.

7. AptioxoB B. TI., KoBameBa T. A., HakBacuna M. A. buodusuka — Boponex:

Nznarenscro-nonurpapuueckuii nentp, 2009. — 294 c. 8. buodwusuka :

VYueb. nna By3oB /

B.®.AntonoB, A.M.Uepnbi, B.W.ITaceunuk u ap. - 2-e u3a., ucnp. u jom. - M. : BJIAJIOC,

2003.-287 ¢

JlononHuTenbHas TuTepaTypa

1. MakcumoB ['B. Buodwusuka Bo30yaumon kietku [DaexkrpoHHsiid pecypc] / I.B.
MakcuMoB. — DIEKTpOH. TEKCToBble naHHble. — lkeBck: PerymspHas u xaoTuyeckas
nuHaMuKa, MHCTUTYT KOMITBIOTEPHBIX HccaenoBanuii, 2016. — 208 c. — 978-5-4344-0372-6.
— Pexxum nocrymna: http://www.iprbookshop.ru/69341.html (nara oopamenus 12.09.2018)

2. llaiitan K.B. IIpo6iemsl peryasiuu B OHOJOTHYECKUX cucTeMax. buodusmdeckue
acniekThl [Onektponnbiii pecypc] / K.B. Iaiitan, A.A. bysmun, A.B. Kaprosckuii. —
DNEeKTpOH. TEKCTOBbIE NaHHbIe. — MockBa, VbkeBck: PerymsipHas u xaoTuueckas TUHAMHKA,
WokeBCcKkuit MHCTHTYT KOMIIBIOTEPHBIX McciienoBa- Huid, 2007. — 480 c. — 978-5-93972-567-5.
— Pexum nocryna: http:// www.iprbookshop.ru/16603.html (zara o6pamenus 12.09.2018)

Ilepeuensb pecypcoB cetu UHTepHeET, HEOOXOAUMBIX JIJI OCBOCHUS JTUCIUTIIIUHBI:

Ne HaumeHoBaHue Ccblika Ha pecype JocTtynHocTh
HHpopMaMOHHO-CIPABOYHbIE CHCTEMBI
1. JloposkHast KapTa Pa3BUTHS «CKBO3HON» https://digitech.ac.gov.ru/technolo PexkuM pocTyma: CBOOOIHBIN T0CTYIT
idpoBoit Texuoorun «KOMIOHEHTHI gies/robotics_and_sensorics/
POGOTOTEXHUKH W CEHCOPHKHM»
2 CkBo3HbIe TexHONIOTHH HU(pOoBoit sxoHOMuKH | https://www.tadviser.ru/index.php/ PexxuM mocTtyma: cBOOOTHBIN TOCTYII
Crarbs:CKBO3HBIE TEXHOJOTHH_II
nppOBOH IKOHOMHKHU
DJIEKTPOHHO-0HOIMOTEYHbIE CHCTEMBbI
1. DJIeKTPOHHO-OUOIHOTEUHast cucTeMa «JIaHb https://e.lanbook.com PesxuM 10CTyIa: Uit aBTOPH3.
HOJIb30BaTelei
2. | DnexrpoHHO-6ubNMMOTEYHAs cucTema «Book.ru» https://www.book.ru PexxuM mocTyma: [uist aBTOpH3.
M0JIb30BaTeNeH
3. DJIeKTPOHHO-OUOINOTEYHAsT CHCTEMA https://znanium.com PesxuM 10CTyIa: Uit aBTOPH3.
«ZNANIUM. COM» TIOJTBb30BaTeNeH
4. | PYKOHT : HaunoHansHsIi 1UpPOBOIi pecypc https://rucont.ru PexxuM focTyma: Ui aBTOpH3.
MOJIb30BaTeNen
IIpodeccnonanbuble 6a3bl JAHHBIX
1. ®usnka. Karanor HayuHbIX caiiToB elementy.ru Pexum octyna: cBOOOAHbIN JOCTYI

8. NEPEYEHb ITPOI'PAMMHOI'O OBECITEYEHUSA

JIuneH3nonHoe U CBOOOIHO PAacpPOCTPaHsIeMoe MPOrpaMMHoe ofecnedyeHue, B TOM
4ycJie 0Te4eCTBEHHOI0 MPOU3BOACTBA:




[IpaBoobmnanarens [10 (jioiz};iiifge Ccruika Ha Enunblii peectp
Ne Haumenosanue (HauMeHOBaHUE BlaaesbLa ?13060 1o ’ poccuiickux nporpamm st 9BM u BJ{
[0, ctpana) A (TIpu HANMU4KN)
pacnpocTpaHseMoe)
1 OrnepaloHHas CHCTeMa 000 «tO6uTex», CB06OIHO https://reestr.digital.gov.ru/reestr/30762
) UBL.inux Poccuiickas ®enmeparius pacnpocTpaHsieMoe 4/
2 OducHbIe MPUITOKEHHST 000 «Anmu [TapTHEpy, CB06OIHO https://reestr.digital.gov.ru/reestr/30846
' AlterOffice Poccuiickas denepanys pacmpocTpaHsieMoe 4/
Kommanns «/lokrop Beb», https://reestr.digital.gov.ru/reestr/30142
3. Anrusupyc Dr. Web. Poccniickas Desiepatus JIutien3znoHHOE 6/

9. OHEHOYHBIE CPEJICTBA

OneHouHbIE CPECTBA IS IPOBEACHUS TEKYILLIETO U IPOMEKYTOUHOTO KOHTPOJIS 3HAHUI
no pucuuiiMHe «buogusnuka» npencraBieHsl B BUAe (OHIA OLEHOYHBIX CPEACTB (Hajnee —
®OC) B IIpunoxenuu K HacTodlel paboyel MporpaMMe JUCLMILIUHEL.

10. MATEPHUAJIBHO-TEXHWMYECKOE OBECIHEYEHUE JUCHUITJIMHBI (MOAYJIA)

Ne HaumenoBaHnue crienuajJbHbIX OCHaIIIeHHOCTL crienmajJabHBbIX HOMeHIeHI/Iﬁ u
n/n NMoMeIeHu M MoOMeleH i 1Jis NMOMeIeHNH VISl CAMOCTOSITEIbHOM PadoThI
CaMOCTOSITeIbHOM padoThI
1 YueOHas ayquTOpus Ui IPOBEICHUS 3aHATHI Kommuiekr cnennann3npoBaHHO MeOenr, HHTepaKTUBHAs ydeOHas
nexknuonHoro tumna (Ayn.2 VJIK) JIOCKa, 9KpaH, MyJIbTUMEIUIHBINA IPOEKTOP, KOMIIBIOTED,
MIOJKJIIOYEHHBIN K ceTd «HTEepHEeT»
2 VueGHas ayUTOPHs T POBECHHUS 3aHATHiL Crienmanu3upoBaHHas MeOelb, HHTEpaKTUBHAs yueOHast JOCKa,
CeMHHAPCKOTO THIIA, TPYITOBBIX H HHAMBHAYATbHBIX 00opyoBaHUE AT IPOBEICHUS NPAKTHUECKUX 3aHATHH 110
KOHCYJIBTAIIMH, TEKYLIETO KOHTPOJISL ¥ IPOMEKYTOUHON ONTHYECKUM METOIaM KOHTPOIA OHocHcTeM
aTTeCTaluu (Ay}l 4,204, 203,208 Y.HK) (CHCKTpO(bOTOMeTp, XEMUJTFOMUHOMETP )
3 VYueOHast ayiuTOpust VISl CAMOCTOSITEIILHOH paboThI VYuebHast MeOelb; ayTUTOpHas JOCKa, KOMITBIOTEPEL,

TMOJKJIIFOYCHHBIC K CETH «I/IHTepHeT))



https://reestr.digital.gov.ru/reestr/307624/
https://reestr.digital.gov.ru/reestr/307624/
https://reestr.digital.gov.ru/reestr/308464/
https://reestr.digital.gov.ru/reestr/308464/
https://reestr.digital.gov.ru/reestr/301426/
https://reestr.digital.gov.ru/reestr/301426/

[Ipunoxenue

®OH/J OHEHOYHBIX CPEJACTB
TeKylero KOHTPOJIsl / POMeKYTOYHOM aTTecTaluy 00y4arommXxcst

npu ocsoennu OIIOII BO, peanusyromeis ®T'OC BO

Kagheopa
Paouoobuonocuu u ouogusuku umenu axkademuxa A./l.benosa

PABOYAS ITPOI'PAMMA JTUCHHUIIVIMHBI

«buopuznka»

HallpaBJCHUE IOATOTOBKHA

06.03.01 buonorus

npoguib MOATOTOBKHA
buonorus

YPOBeHb BbICHIEr0 00pa3oBaHus
OakaaBp

¢popma o0yuenus: O4Has



1. OHEHKA PE3YJIbTATOB OCBOEHUMSA JUCIIUIIJIMHBI
OrnieHKa ypoBHS Y4€OHBIX JTOCTHIKEHUN 00YJarOIIMXCs M0 JUCIIUIUITMHE OCYIIECTBISICTCS
B BHJIE TEKYIIErO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTalnH.

TeKyIIH/Iﬁ KOHTPOJIb YCIIEBA€EMOCTH 110 JUCHUINIMHE OCYHICCTBIIACTCA B d)opMax:

1. Ompoc
2. Tecr

IIpome:xxyTouHas arTecTanus Mo JUCHUIIHHE OCYILIECTBISETCS B JOpMeE:

OK3aMCH

2. COOTHOIIEHUE MMOKA3ATEJIEM 1 KPUTEPUEB OLIEHUBAHUA

KOMIIETEHIIMI CO INKAJIOM OIIEHUBAHUS 1 YPOBHEM HX

COPOPMUPOBAHHOCTH

IInanupyemMble pe3ybTaThl Kpurtepuu oneHnBaHus pe3yJbTaTOB 00y4eHUs Ixana oueHnBaHUA YpoBeHb
o0y4eHust chopmupoBaHH
oii
KOMIeTeHIIUH
YK-1
I'imy6okure 3HaHUS TEXHUKH HAYYHOTO MOUCKA, METOABI OTnyHO Bricoxwuit
3HaTh: TEXHUKY Hay1HOTO aHaJM3a U cuHTe3a HHpopManuu B OHOpHU3UKE
TIOMCKa, METO/II aHaIlM3a 1 HecymiecTBeHHbIE OIIMOKH B 3HAHAN TEXHUKU HAyTHOTO Xopomo [TOBBILICHHDII
cuHTe3a uHpopmaiH, a MOMCKA, METO/IbI aHAIM3a M CHHTE3a HH(OpPMAIUH B
TaKke bnodusmueckue u 6
OHOXUMHUIECKUE METOBI HOQU3MKC
P Sn— OparMeHTapHbIe PEACTABICHHS O TEXHUKE HayIHOTO VIOBICTBOPHTEIBHO Toporo.siit
MOMCKA, METO/bI AHAIIM3a M CHHTE3a HH(OPMAIUH B
OonodusmKe
OtcyTcTBHE 3HAHUH TeXHUKU HAyJHOTO TTOHCKA, HeyoBIeTBOPHTEIBHO He
METOJBI aHAIN3a M CHHTE3a HHPOPMAINU B OHO(PU3UKE copMHpoBaH
YMeTb: IoTydaTh HOBBIE ‘YMeTh B COBEpIIEHCTBE MOMy4aTh HOBBIC 3HAHUSA B OTJINYHO Boicokuii
3HaHUS B 00JIaCTH obmactn Onohu3nIecKnuX UcCIeIOBaHNH,
onoduznueckux HMHTEPIPETUPOBATH U 0000IIATh JaHHBIE MO
HCCIIeIOBaHUH, aKTyaJbHBIM TpoOIeMaM 6MOo(U3UKH, B TOM YHUCIIE C
HWHTEPIPETHPOBATH U MCIIOIE30BaHHEM IPOrPAMMHOT0 00eCIIeueHNs IS
0000111aTh 1aHHbIE 1O NpoBesieHNs] 00pabOTKH MOJTyYEHHBIX IaHHBIX,
aKTyaJbHBIM IIpoOIeMamM OCYMIECTBIATH MOMCK HHGOPMALIUH U PEIICHNI Ha
6nou3UKH B TOM UHCIIE C OCHOBE JISHCTBHIA, SKCIIEPHMEHTA U OTIBITA,
HCTIONB30BaHUEM (hopMyITHpOBATh BBIBOABI M HOBBIE HJIEH HAIIPABICHHI
MporpaMMHOTO obecrieueHns | mccienoBaHus B Onodusnke
JUIs TPOBEIEHHS 00PabOTKH | YMeTh TMOJyYarh HOBBIE 3HAHUS B OOIACTH Xoporo TTOBBIIICHHBIIA
TIOTyYEeHHBIX JaHHBIX, 6rodu3MUECKNX UCCIeNOBAHNUH, HHTEPIPETUPOBATh U
OCYUIIECTBIIATh IMOUCK 0000111aTh TaHHBIC TI0 aKTyaTbHBIM MPOOIEMaM
UH(pOPMALUY U PelleHni Ha | GMO(HU3UKH, B TOM YHCIIE C UCTIONB30BAHNEM
OCHOBE JICHCTBHI, MPOTPaMMHOTO 00eCTIeIeH S AT TIPOBECHHS
9KCHEPHMEHTA U OIIBITA, 00pabOTKH MONTy9eHHBIX IAHHBIX, OCYIIECTBIISTH IIOMCK
(b opMyHpoBaTh BEIBOJBI U WH(QOPMAIINH U PEIICHHH Ha OCHOBE AEHCTBHUH,
HOBBIE U/IeH HANpaBICHIH JKCIIEPHUMEHTA U OIIBITa, (POPMYIHPOBATH BHIBOIBI U
uccie10BaHus B OMOMHU3UKE | HOBBIE WJICH HATIPABJICHUH UCCIENOBAHNs B OHODH3UKE
VYMeTh 4aCTHYHO IOJTy4YaTh HOBbIC 3HAHUS B 0ONACTH VIOBIETBOPHTENLHO T[ToporoBslit
6rodu3NUECKUX UCCISIOBAHIN, HHTEPIPETUPOBATH U
00001aTh TaHHBIE TI0 aKTyaTbHBIM IPOOIeMaM
O610(U3NKH, B TOM UHCIIE C HCIOIB30BaHUEM
MPOTPaMMHOTO 00eCTIeIeH S TS TIPOBECHHS
00pabOTKY HOJTy9E€HHBIX IAHHBIX, OCYIIECTBIISTH IIOHCK
MHGOPMALIUK U PEIICHUH Ha OCHOBE AeiCTBHH,
IKCIIEPHUMEHTA U OTIBITa, (POPMYIUPOBATH BHIBOJBI U
HOBBIC MJICH HAITPABJICHUI UCCICI0BAaHHS B OHODU3HKE
Heymenne momydars HOBEIE 3HAHHS B 00/IacTH HeynoBIeTBOPHTEIBHO He
O6no(u3NIECKNX UCCIeOBAHIN, HHTEPIPETHPOBATh U chopmupoBaH

00001IaTh JaHHBIE IO aKTyaJIbHBIM MPOOIEeMaM




O6no(U3UKH, B TOM YHUCIIE C UCHIOJIb30BAaHUEM
MpPOrpaMMHOTO oOecTiedeH s A POBEAECHHS
00pabOTKH MONy4EeHHBIX JAHHBIX, OCYILECTBIISATH IIOMCK
uH(OpMaLIUK U PelIeHNl Ha OCHOBE AeiCTBHH,
SKCIIEPHMEHTA U OTIBITa, (POPMYIHPOBATH BHIBOIBI H
HOBBIE WJICH HAaNpaBJICHHH HCCIIeJOBaHNS B OHO(H3UKe

Briagers: MmeTomamu IlonHoe oBNagEeHNE METOJAMH COBPEMEHHOM OTINYHO Beoicokuii
COBpPEMEHHOI OHOpH3HKH C 61O(U3UKH C LETBIO BBISBICHHS 3aKOHOMEPHOCTEH
LETBIO BBISIBICHHS CTPYKTYpHOH OpraHH3aIMU KIETOK, TKaHEH U OPraHoB C
3aKOHOMEpPHOCTEH MO3UINIT €TUHCTBA CTPYKTYPHI U (PYHKIIUH, a TaKKe
CTPYKTYpHOH OpraHH3aIin 3aKOHOMEPHOCTEH UX MHAUBUAYaTbHOTO HCTOPUYECKOTO
KJIETOK, TKAHEH M OPraHOB C | Pa3BHTHSL, B TOM YHCIE C UCIOIB30BaHUEM
TIO3UIINH eUHCTBA HPOrPaMMHBIX IPOIYKTOB
CTPYKTYpPHI X pyHKIHH, a Brnanenue MeTogaMu coBpeMeHHOM OnO(pU3HUKH C Xopomo TTOBBIIICHHDIIA
TaKKE 3aKOHOMEPHOCTEN UX | IEJBIO BBIABICHHS 3aKOHOMEPHOCTEH CTPYKTYPHOH
HHVBUTYaTbHOTO OpraHM3aluH KIETOK, TKaHEeH U OPraHOB C TMO3ULUH
HCTOPUYECKOTO Pa3BUTHS, B €IMHCTBA CTPYKTYPHI U QYHKIIMH, a TAKXKE
TOM YHCIIE C 3aKOHOMEPHOCTEH UX MHAUBHUAYaTbHOTO HCTOPUYECKOTO
HCTIONb30BaHUEM Pa3BUTHS, B TOM UYHCIIE C HCIIOIb30BAHUEM
MIPOrPaMMHBIX POAYKTOB HPOrPaMMHBIX IPOAYKTOB
OparmMenTapHOe BlIaICHHE METOIaMH COBPEMEHHON VIOBICTBOPHTEIBHO oporo.siit
61O(U3NKH C ENBI0 BBISBICHHS 3aKOHOMEPHOCTEH
CTPYKTYPHOI OpraHu3aiuy KJIeToK, TKaHeld U OPraHoB ¢
MO3UIHUIT €TUHCTBA CTPYKTYPHI U (PyHKIIUH, a TaKKe
3aKOHOMEPHOCTEH NX HHANBHIYAJIBHOTO HCTOPUIECKOTO
Pa3BUTHS, B TOM UHCIIE C HCIIOIb30BAHUEM
MPOrPaMMHBIX IPOAYKTOB
OTcyTCTBYE HaBBIKOB BIIaJCHHSI METOIAMHU HeynoBIeTBOPHTEIBHO He
COBPEMEHHOW OMO(H3HKY C LIENIBIO BBISBICHUS chopmupoBaH
3aKOHOMEPHOCTEH CTPYKTYPHOH OpraHU3aliH KIETOK,
TKaHE! ¥ OpraHoOB C MO3ULUHN €IUHCTBA CTPYKTYPBI U
(yHKIUH, a TaKXKe 3aKOHOMEPHOCTEN HX
WHJVBUIyaIbHOTO HCTOPHUYECKOTO PA3BUTHUS, B TOM
YHCIIe C MCTIOIb30BAHMEM ITPOTrPAMMHBIX IPOAYKTOB
3HaTh OCHOBHEIC 3aKOHEI I'myGoxve 3HaHNST OCHOBHBIX 3aKOHOB (DM3MKH, XUMHUH, OTnu4yHO Bericokuii
uzukH, XuMIH, GHOPH3UKH OMopU3NKH U OMOXUMHHU, METOOB MaTEMaTHIECKOTO
1 OMOXMMHH, METOBL aHaJM3a U MOJACTHPOBAaHMSA OHMO(PHU3UIECKHUX MTPOIIECCOB,
MATCMaTH9CCKOTO aHAJIM3A M | garpaBiIeHHs] COBPEMEHHBIX TEOPETHIECKUX U
MOZEITMPOBAHHA JKCIIEPHUMEHTAIIBHBIX UCCIIENOBAaHUH OHno(u3uKH,
OHODHBHIECKHX MPOLECCOB, | coppeMeHHbIE 06Pa30BATEIBHbIE ¥ MH(OPMALIMOHHEIE
HalpasJICHUsA COBPEMEHHBIX TEXHOJIOTUH JJI1 IPHOOPETEH ST HOBBIX
TEOPCTHIECKUX H MaTeMaTHYECKUX U €CTeCTBEHHOHAYYHBIX 3HAHUH
IKCHEPUMEHTAIBHBIX B 06/14CTH GHODU3HKH
uccienoBanuit 6nodusuxm, 0
€CYIL[ECTBEHHBIE OIMNOKN B 3HAHUHM OCHOBHBIX Xoporo TTOBBIIICHHBII
COBPEMEHHEIE
3aKOHOB (DPU3UKH, XUMUH, ONO(DU3UKU 1 OMOXMMUH,
oOpa3oBarenbHbBIE
METO/IOB MaTeMaTH4ECKOr0 aHAM3a U MOJICITMPOBAHHS
WHPOPMAIIMOHHBIE
OMO(U3MYECKIX MPOIIECCOB, HATPABICHHS
TEXHOJIOTUH ISt
COBPEMEHHBIX TEOPETHUECKHUX U HKCIEPHMEHTAIBHBIX
MIPUOOPETEHUs HOBBIX o
uccienoBaHui OMO(U3UKH, COBPEMEHHEIC
MaTeMaTHYeCKUX 1
oOpa3zoBarenbHbIe 1 HH()OPMAIMOHHbBIE TEXHOIOTHH ISt
€CTEeCTBEHHOHAYYHBIX
N HNPUOOPETEHNUs HOBBIX MaTeMaTHYECKHUX U
3HaHUI B 001acT! .
S — €CTECTBEHHOHAYYHBIX 3HaHHH B 00acTH OMOpH3UKI
a1
OparMeHTapHbIe NPEACTaBIeHHsT 00 OCHOBHBIX 3aKOHOB VIOBIECTBOPHTEIBHO oporo.siit
¢uzuky, Xumun, On0QU3NKN 1 OMOXUMHUH, METOIOB
MAaTeMaTHIeCKOTO aHAJIN3a U MOZIEITUPOBAHUS
O6ro(M3MIECKUX MPOIIECCOB, HAPABICHHS
COBPEMEHHBIX TEOPETHUECKHUX U HKCIIEPHIMEHTAIBHBIX
HCCIIeI0BaHUH ONO(U3NKH, COBPEMEHHEIE
obpa3oBaresbHble ¥ HHOOPMAIMOHHbIE TEXHOIOTUH ISt
npno6peTeHm{ HOBBIX MAaTEMAaTUYCCKHUX U
€CTECTBEHHOHAYYHBIX 3HaHHH B 00acTH OMoGH3UKU
OtcyTCcTBYE 3HAHUH OCHOBHBIX 3aKOHOB (DH3HKH, HeynoBIeTBOPHTEIBHO He
XUMUH, OHO(PHU3UKA ¥ OHOXIMUH, METOJIOB copMHpoOBaH

MaTeMaTH4YeCKOro aHalu3a U MOJEIUPOBAHHS
6roH3NUECKUX TPOLIECCOB, HAIIPABIICHUS
COBPEMEHHBIX TEOPETHUECKHX U IKCIIEPUMEHTAIBHBIX
MCCIICIOBaHUM OMO(HU3HUKHU, COBPEMEHHBIS




o0pa3oBarenbHbIe M HH)OPMAINOHHbEIE TEXHOIOTUH IS
MPHOOPETEHHUs HOBBIX MAaTEMaTHUECKHUX U
€CTECTBCHHOHAYYHBIX 3HAaHUU B 001acTH OMOPU3UKU
YMeTh nonmy4aTs HOBbIE ‘YMeTh B COBEpIIEHCTBE MOMy4aTh HOBbIE 3HAHUS, OTIMYHO Bboicokuii
3HaHWUS, HHTEPIPETHPOBATh HMHTEPIPETHPOBATH U 0000IIAaTh JaHHBIE 1O
1 00001aTh JaHHEIE 110 aKTyaJIbHBIM po0eMaM GHO(U3UKH; OCYIIECTBIST
aKTyaJbHBIM IIpoOIeMaM MOUCK MH(MOPMAIINH U PEIICHUH Ha OCHOBE AeiCTBHH,
OMO(U3UKH; OCYIECTBIIATD SKCIIEPHMEHTA U OTIBITa, (POPMYIHPOBATH BHIBOIBI 1
MOUCK HHGOPMALUH U HOBBIE UJIEH
peleHnit Ha OCHOBE ‘YMeTh notydaTh HOBbIE 3HAHHS, HHTEPIPETUPOBATh U Xopomo [ToBBILICHHDII
JIENCTBUM, SIKCIEPUMEHTA U 0000111aTh JaHHBIE IO aKTyalIbHBIM IPOOIeMaM
ombITa, (HOPMYITHPOBATH 010 (M3NKH; OCYIIECTBIATE IIOMCK HHpOPMAIMY 1
BBIBOZIBI ¥ HOBBIE UJICH pelIeHnit Ha OCHOBE JEHCTBHMH, SKCIIEPHMEHTA U OIIBITa,
(OopMyITHpOBATh BEIBOABI I HOBBIE HJICH
YMeTh 4aCTUYHO IOJTydYaTh HOBBIC 3HAHNS, VIOBICTBOPHTEIBHO oporo.siit
HMHTEPIIPETUPOBATH U 0000IIaTh JaHHBIE MO
aKTyaJIbHBIM IIpobiieMaM OMO(U3UKH; OCYIIECTBIATD
MOUCK MH(GOPMALIUK U PEIICHUH Ha OCHOBE AeiCTBHH,
SKCIIEPHMEHTA U OTIBITa, GOPMYIHPOBATH BHIBOIABI U
HOBBIE UJICH
Heymenne momydars HOBEIE 3HAHUS, HeynoBIeTBOPHTEIBHO He
HMHTEPIPETUPOBATH U 0000IIATh JaHHBIE MO copMupoBaH
aKTyaJIbHBIM IpobiieMaM OMO(U3UKH; OCYIIECTBIATD
MOUCK HH(POPMAINH U PELICHUI HAa OCHOBE JEHCTBHH,
SKCIIEPHMEHTA U OTIBITa, (OPMYIHPOBATH BHIBOIBI U
HOBBIC HJICH
Briagers MeTonamu roucka, TlonHoe oBIageHNEe METOIAMH [TONCKA, BBIBICHUS OTINYHO Boicokuii
BBIIBJICHUS TTPOOIeM npo6ieM 6nodu3NKY, aHaNIM3a ¥ IPUHATHS aIeKBaTHBIX
Oonodu3uky, aHaM3a 1 pelIeHHit 1o BorpocaMm OHO(pHU3HKY;
TIPUHATHS aJIeKBaTHBIX JEMOHCTPHPOBAHHMS OLICHOYHBIX CY)KACHHH B PEIICHUH
pelIeHni o Bompocam CJIOKHBIX MTPO(ECCHOHAIBHBIX CUTYyaluil ¢
6noduzukmy; NpUMEHEHHEM aHaIn3a, CHHTEe3a U IPyTHX METOIOB
JIEMOHCTPHPOBAHHS HHTEIUICKTYaIbHOH JESITeIbHOCTH
OLIEHOYHBIX CYXKICHHUII B Brnanenue MeToqamu Novcka, BEISIBICHUS IPOOiIeM Xopomo TTOBBIIICHHBIIA
PELICHHUH CIIOXKHBIX 6no(M3NKH, aHATIN3A U IPHHSITHUS aICKBATHBIX
npodeccroHaIbHBIX pelIeHHit 1o Borpocam OHO(pH3HKY;
CUTyallui ¢ IPUMEHEHHEM JEMOHCTPHPOBAHHMS OLICHOUHBIX CY)KACHHH B PEIICHUH
aHajn3a, CHHTE3a U IPYTHX CJIOKHBIX NTPO(ECCHOHANBHBIX CUTYyaNuii ¢
METOZIOB MHTEIUICKTYallbHOW | IMpHMEHEHHEeM aHaIn3a, CHHTe3a U JPYTUX METOIO0B
JIeATETbHOCTH MHTEIUICKTYaIbHOH IESITeIbHOCTH
QPaFMeHTapHOe BJIaACHHUEC METOJAaMH ITOMCKaA, YHOBHSTBOPI/ITQHBHO HOPOFOBLH‘;I
BBIIBIICHUSI IPOOJIeM OMO(U3NKY, aHaIM3a U IIPHHATHS
aJIEKBAaTHBIX PELIeHHH 10 BOIpocaM OHO(DU3HKH;
JIEMOHCTPHPOBAHHMS OLICHOUHBIX CY>KICHHH B pEIICHUH
CJIOXKHBIX MPO(EeCCHOHANBHBIX CUTYaIHit ¢
NpUMEHEHHEM aHaIn3a, CHHTe3a U IPyTHX METO/IOB
MHTEIUICKTYaIbHOH IESITeIbHOCTH
OTcyTCTBHIE HaBBIKOB BIIAI€HHSI METOJJaMH MOUCKA, HeynoBIeTBOPHTENBHO He
BBIABJICHUS MPOOIeM OMO(DU3NKH, aHAIN3a U TIPHHSTHS copMHpoBaH
aJIeKBAaTHBIX PELIeHHH 10 BopocaM OHo(U3HUKH;
JIEMOHCTPHPOBAHHMS OLICHOUHBIX CY)KICHHH B pPEIICHUH
CJIOXKHBIX MPO(ECCHOHANBHBIX CUTYaIHit ¢
NpUMEHEHHEM aHaJIn3a, CHHTEe3a U IPyTHX METO/IOB
MHTEIUICKTYaIbHOH IESITeIbHOCTH
3. TEKYIIUU KOHTPOJIb U TIPOMEXYTOUYHAS ATTECTALIUS
OBYYAKOILIUXCSA MO JUCHUITJIMHE
Texkymiuii KOHTPOJIb YCIIEBAEMOCTH O00YyUatOIINXCS:
No HaumenoBanue pasaena ®opma Tekyliero
OueHo4HbIe CpeacTBa HIK
n/n AUCHMILIMHBI (MOAYJIs1) KOHTPOJIsI
Buodusnueckue VK-1
1 Ormpoc baHk BonpocoB k onpocy
METOABI UCCIIEI0OBAHUA OIIK-6
YK-1
2 bromexanuka. Onpoc BaHK BOIIPOCOB K ONPOCY

OIIK-6




KonebGarenbHbie 1. Onpoc 1. baHk BonpocoB k onpocy YK-1

MPOIIECCHI B OMOJIOTHH. 2. Tecr 2. BaHK TeCTOBBIX 3a/laHUI OIIK-6
TeMoTHHEAMUKA 1. Onpoc 1. baHk BOIIpOCOB K ompocy YK-1

A 2. Tect 2. baHk TeCTOBBIX 3adaHUi OIIK-6
DU3HKO-XUMUUECKIE 1. Onpoc 1. baHK BOompocoB K omnpocy YK-1

CBOWCTBA OHMOTIOIMMEPOB 2. Tect 2. baHK TeCTOBBIX 3aTaHUIA OIIK-6

OcHOBHBIE (OPMBI

SHEPTHH B
buocucTemax. 1. Onpoc 1. baHk BOIIpoCOB K ompocy YK-1
INpeBpamienue 2. Tecr 2. BaHK TeCTOBBIX 3alaHUI OIIK-6

SHEPIruu B KUBOU
KJIETKE.

AKTHUBHBIE (POPMBI
KHCJIOpOJa U a30Ta B

P —— 1. Onpoc 1. baHK BOompocoB K omnpocy YK-1
2. Tect 2. BaHK TeCTOBBIX 3aJaHMI OIIK-6
CUCTCMaAX.
AHTHOKCUIAHTEI
buosnexkrpuueckue
p 1. Onpoc 1. baHk BompocoB k onpocy YK-1
SBJICHUA. 2. Tect 2. baHk TeCTOBBIX 3agaHui OIIK-6

IIpome:kyTouHasi arTecTanus
Cnioco0 mpoBeZieHHs TPOMEXKYTOYHOM aTTeCTAlUU:
- 9K3aMEH MPOBOAUTCA B 5 cemecTpe 3 Kypca;

[TepeyeHb BUIOB OIICHOYHBIX CPEJICTB, UCTIOIB3YEMBIX JIJIS IPOMEKYTOUYHOM aTrTecTarun
0 TUCIUIUIMHE (MOAYIIO):
baHK BOIIPOCOB K 3K3aMEHY

4. OUEHOYHBIE MATEPHUAJIBI JIS1 MPOBEJAEHUSA TEKYIIETIO KOHTPOJISA U
MPOMEKYTOUYHOM ATTECTALIMUA OBYYAIOIIUXCS MO JUCHUILIUHE
OueHoyHbIe MATEPHAJIBI AJ1 TEKYIIEro KOHTPOJISl yCIeBaeMOCTH
- KOMILIEKT BOTIPOCOB JiIst onpoca no aucruruimae — 71 mt. ([punoxenue 1);
- KOMIUIEKT TECTOBBIX 3aJlaHuii 1o aucuuiuHe — 67 mT. (Ipunoxenue 2).

OuneHouHble MaTepuabl 1Jisl IPOMEKYTOYHOM aTTecTaluu
- KOMIUIEKT BOIIPOCOB K 3K3aMeHny Mo aucuuiuinae — 77 wr. (Ipunoxenue 3)




[Ipunoxenue 1

Kommiekr BOIIPOCOB 1JIfA OIIpOCa 1Mo JTUCUHUIIJINHE

[lepedueHb KOHTPOJIBHBIX BOMPOcoB i oueHkU kommereHmuu (YK-1. OTIK-6):

Pazjen 2. buodgusnyeckne MeToabl HCCAETOBAHUSAX

1. Meton OIIP. IIpuHuun 1 BO3SMOXKXHOCTHU AJIs1 PETUCTPALIUN CBOOOIHBIX PaIUKaJIOB.

2. Meton SAMP. [Tpunnun. [IlppmeHeHre B Hay4yHbIX UCCIEAOBAHUSX U B KIIMHUKE.

3. XemwmomuHecneHnus. Ee npumeHeHne B OMOPU3NISCKUX UCCIICTOBAHMSIX.

4. Meton (yopeciieHTHBIX 30HJ0B. Ero ncronp3oBaHue A1 ONpeneaeHus: CTPYKTYPbI

OMOTIOIMMEPOB, NEKTPHUUECKUX MMOTEHINAIOB, BOSHUKAIOIINX HA KJIETOYHBIX CTPYKTypax.

5. (DepMeHTHI)IC CCHCOPEI. Onpez[eneHI/Ie, IMIPUHIAIT I[CI‘/'ICTBI/ISI, BO3MOXHOCTH JIA

MPAKTUYCCKOTI'O MPUMCHCHUW B BETCPHUHAPUU.

6. MO,I[GJ'II/IpOBaHI/IC (l)I/I3I/IOJ'IOFI/ILIeCKI/IX M IaTOJIOrMYCCKUX IIPOLECCOB. Onpez[eﬂeHI/Ie

MOJIC/IY, BUIBI MOZCIICH.

1.
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Pa3nea 3. Buomexanunka

IlepBblii 3akoH HpOTOHA IS DOCTYNAaTeNbHOTO W BPalIareIbHOTO JABHUYKCHHUS.
HNueptHocTh. Macca 1 MOMEHT HHEPIIMH.

Btopoii 3akon HproToHa a1 MOCTyNareabHOTO M BpalarelibHOro ABMkeHus. Cuia u
MOMEHT CHIIBI.

Kunernueckas, nmoreHUuanbHas W MOJIHASL SHEPrUS CUCTEMBI MPU MOCTYNAaTeIbHOM U
BpalllaTeIbHOM JIBH>KCHUHU.

SIBISAIOTCS JIM OMOJIOTHYECKUE CHCTEMBI TCIJIOBBIMU MalllHHAMU ?

Pabora, nmpousBogrMasi MBIIIIEH P U30TOHUYECKOM COKpPAIEHUU. TerIonpoayKIus
MpY MBILLIEYHOM coKpauieHuH. [lepBoe ypaBHenne Xuia.

OCHOBHBIE 3aKOHOMEPHOCTHU MBIIIEYHOTO COKpaleHus. Bropoe ypaBHenue Xusia.
Cyxoe u BsI3KOE TpeHHe Kak (HaKTopbl, 00ECIICUNBAIOIICE JBUKCHHUEC KUBBIX CYIICCTB.
VYpaBHEHHE HEPA3PBIBHOCTHU CTPYH.

VYpaBHenue bepHyiu.

. [Tonpemuas cuna kpeua. Popmyna XKykoBckoro.

Pa3nen 4. KosiedarenbHbie mpoueccbl B 0M010rMu

['apmonnueckre KonebGaHMs: OIpeNeleHne, OCHOBHBIE XapaKTEPUCTUKH, SHEPrus
rapMOHMYECKUX KOJICOAHU.

['apMoHMUYECKMiI  OCUMJUIATOpP, YpPaBHEHHUE TapMOHUYECKOTO  OCIHIUISATOpAa B
MHTErpalbHON U T epeHnnanbHoi popmax.

3aryxaromiye KojieOaHus: onpeaesieHne, MpUYuHa. YpPaBHEHHE 3aTyXaloIIUX KOJIeOaHUH.
BrinyxieHHbie KoneOaHus, pe30HaHC.

BonHa, BuibI BOJTH. DHEprus BOJIHBI.

[Tpunnunel [olirenca-@Openens. Uatepdepennus u nudpaxius BOJIH.

3BYKOBBIE BOJIHBI, UX IPUPOJA, PACIPOCTPAHEHUE B PA3INYHBIX cpelax. AKyCTUYECKUE
PE30HaTOPBI, IPUHIUI UX IEHCTBUSL.

OcHoBHBIE (PU3MUYECKUE XaPAKTEPUCTUKH 3BYKa.

OcHoBHBIE CYObKYTHBHBIE XapaKTEPUCTUKHU 3BYKA.

Bocnpusite 3ByKOBBIX BOJH CIyXOBBIM alllaparoM BBICIINX JKUBOTHBIX, 3aKOH BeOepa-
dexHepa.

Pazgen 5. 'emogmHaMuka

Bs3kocTh  OMOJIOrMYECKUX JKugkocTte. MneanpHas KHIKOCTb. HBIOTOHOBCKHE U
HCHBIOTOHOBCKHE ) KHUAKOCTH.



2. Ousnyeckue u GU3noIornuyeckue GyHKIUH KPOBU B OpraHu3Me. [ eMaTOKpUTHOE YHCIIO.
BunoBbsle 0cOOEHHOCTH.

3. 3aBUCHMOCTb OOBEMHOM CKOPOCTH IOTOKA JKUIKOCTH B 3aBUCUMOCTH OT €€ CBOMCTB,
FEOMETPUYECKUX IMAPAMETPOB COCYAA W BEJIWYMHBI JICMCTBYIOLLETO JABJICHHUS.
VYpasuenue [lyazeiins

4. JlamuuapHOe U TypOysneHTHOE Teuenue. Huco PeiiHombca.
5. HOTCHI_[I/IaJIbHaSI U KMHCTHUYCCKAA SHCPTHA KPOBOTOKA.

6. Cucronmueckuii W MHUHYTHBI OOBEM KpOBH. Peryisius MOCTOSHHOrO 00BEMA
LUPKYJIAPYIOLIEN KPOBH.

7. HenpepsIBHOCTH TOKa KpOBH. BpeMst KpoBOTOKa.
8. Ilynbcoas BomHa. E€ XapakTepUCTHKH.

9. ®OynkumonanpHas Kiaccubukaums cocynoB. Llyatupyromue cocyasl.  Cocyssl
conpoTtuBiieHus. OOMEHHBIE COCY/BI (KAITUILISPHI).

10. dynknuonansHast KJaccupuKanus COCY/IOB. AMopTu3upyronme COCY/IBL.
Cocynopacmpenenenue. OxapakTepu30oBaTh ¢ OMOPU3NIECKON TOUKH 3PCHHUS.

11.Pacnpenenenue KpOBSIHOTO AaBJICHHS 110 COCYIMCTOM CHCTEME.

12. buo¢usmka TpaHCKAMMLIIPHOTO OOMEHa.

Pa3zaen 6. PU3UKO-XMMHUYECKHE CBOMCTBA OMOMOIMMEPOB

1. ®axropsl, onpeaeNsIONe CTPYKTYPHBIC U (YHKIIMOHAIBHBIC CBOMCTBA OMOJIOTHYCCKUX

MaKpOMOJIEKYIL.

B3anmoneiicTBus, o6ecnednBaroniie BTOPHYHYIO U TPETUYHYIO CTPYKTYPY OCIIKOB.

3. CymuocTh THAPOGOOHBIX B3auMoAeHCcTBHA. VX poib B (OPMHPOBAHUHM TPETHYHOH U
YEeTBEPTUYHON CTPYKTYpHI OelKa.

4. KooreparnBHOE CBsI3bIBaHHE IJMraHIoB. Ero dQusmnonornveckas pojb Ha MpUMeEpe

reMorIo0MHa.

Crpykrypa Ouonorudeckux Mmemopas. MIx ocHOBHbIE (PyHKITUH.

CyIHOCTB KUJIKOKPUCTAITNYECKON CTPYKTYPbI JIUIUIHOTO OUCIOSL.

[Touemy Boza cBOOOAHO MPOXOAUT YEpE3 JIMMUAHBIN OuCII0il MeMOpaHbI?

WuTerpanbhble 6enku: ux gusnonornyeckas GyHKIHs.

da30BbIe IEPEXO/IbI B JIUMUIHOM OUCIOE MEMOpaHBI.

N
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Pa3zgen 7. OcHoBHble (popMbl 3Heprum B Ouocucremax. IlpeBpaiienue 3Hepruu B
JKMBOM KJIeTKe.

XHMHQCCKHﬁ, OCMOTHUYECKHN U BJICKTpI/I‘{CCKI/Iﬁ INOTCHII U AJIbI. OHpeI[CJ'ICHI/IH.

2. Huddy3ms. Ompenenerne.  DakToppl, BIMAONIME HAa  WHTEHCUBHOCTH
muddy3snonHoro noroka. 3akoH duka.

3. TMaccusnslii Tpancnopt. [lonarue 06 snexrpoauddy3oHHOM MOoTEHIHAIE.



4. TlaccuBHble mepeHocuukd. WX  OCHOBHblE  (U3MOJOTUYECKH  3HAUYUMBIE
XapaKTEepPUCTUKU.

5. AKTHBHBII TPAaHCIOPT. YpPAaBHEHUE AKTUBHOI'O TPAHCIIOPTA.
6. ConpsixeHHbIN Tpancnopt. OnpeneneHune, IpuMepsl.

7. DK30- W DHJIOIUTO3 KaK aKTUBHBIA TPAHCIOPT KPYMHBIX YacTUIl. MexaHu3M
rcnonb3oBanus d3Hepruu AT® npu 3K30- U SHIOIUTO3E.

8. Co3manme TpaaMeHTa KOHIIGHTPAIMA TIPOTOHOB B MHUTOXOHJPUAX U  €r0
WCIOb30BaHue 11 pecunteza ATOD.

Paznen 8. AxktuBHbIEe GOPMBI KHCJI0POAa M A30Ta B OMOJIOTMYECKHX CHCTEMAaX.
AHTHOKCHIAHTBI

1. Ilpupona cBoOOJHBIX paauKaIoB. MojeKyaa KUCIOpoia KaK CBOOOAHBIH
paaukan. AkruBHble (popMbl Kuciaopoaa (ADK).

2. buodusuueckue metozsl perucrparun ADOK.
3. OcuosHble UCTOUHUKN ADK B )KUBBIX TKaHAX.
4. Ilpoueccel, mpuBoAsIIKe K HHTeHCHUpuKanuu oopazoBanus ADK.

5. Okcupn a3ora, €ro CHHTE3, METaboiIM3M U (PU3HOJOTHYECcKas pojb B
KHUBBIX TKAHIX.

6. BI/IO(bHSHLICCKI/IC MCTOAbI PCTUCTPAIMKM OKCHIAa a30Ta MW €TI0
IIPOU3BOJIHBIX.

7. AHTHOKCHIAHTHI: OTIpeeNieHue, Kitaccuurarusi.

8. [I[puMeHeHre aHTHOKCUAAHTOB B BETEPUHAPHH.

Pasnen 9. buosnekrpuueckue sBICHUS.

1. IlonsTue o MMOBCPXHOCTHOM, BHYTpI/IMCM6paHHOM u TpaHCMeM6paHHOM noTCHIMuaJlax.
MexaHu3MBI UX BO3HUKHOBEHUS 1 CI)I/ISI/IOJIOFI/I‘IGCKOC 3Ha4YCHUC.

2. [lorennman Jlonana Ha MeMOpaHe MEPTBBIX KJIETOK.

3. PaBHOBecHbIM noTeHnnan bepumreiina. [Ipeanonaraemplii MeXxaHU3M BO3HUKHOBEHHUS.
4. CraimmoHapHbIi noTeHuan XomkkuHa, Xakcau u Karma.

5. Ilorenuman aecTBus. MexaHu3M €ro BO3HMKHOBEHUS.

6. PacripocTpaneHnue nmoTeHnyana ASMCTBUS 10 HEPBHOMY BOJIOKHY. Du3nonoruueckas poib
MUEIINHOBON 000JIOUKH.

7. CTpyKTypa 1 MEXaHU3M JEHCTBUS CUHAIICA.

8. OTKpLITI/Ie HATPUCBBLIX U KAJIMCBBIX KaAHAJIOB ITPU NPOXOKACHHUU IMOTCHIMAJIa JeNCTBUA.



Kputepun oneHuBaHus yueOHBIX A€UCTBHUI 00y4arOIIMUXCS IPU IPOBEOeHUU onpoca

Otmerka Kpurepuu onennBanus

OTJIMYHO o0yuaroImuiicss 4eTKO BBIpaXkaeT CBOIO TOUKY 3PEHUS [0 pacCMaTPHBAEMBIM BOIIPOCAM, TIPHBOAS
COOTBETCTBYIOIIHE IPUMEPHI

XOPOILIO oOyuaroruiics I0IMycKaeT OTAeIbHbIE TOTPELTHOCTH B OTBETE

YAOBIIETBOPUTEIBHO oOyugarormuiicss 0OHapy>KHBaeT POOEIIHI B 3HAHMAX OCHOBHOTO Y4€OHOTO M HOPMAaTHBHOTO MaTepHaia

HEYJOBJICTBOPUTEILHO oOyugarommuiicss 0OHapy>KHBaeT CyIIeCTBEHHbIE TPOOEIBI B 3HAHUSIX OCHOBHBIX ITOJIOKEHUH TUCITUILINHEL,

HCYMCHHUE C ITIOMOIIBIO IPENOAaBaTEIIA IMOJYINUTDh IIPaBUJIIbBHOC PEIICHUE KOHerTHOﬁ HpaKTH‘{eCKOfI
3aga4m




[Ipunoxenue 2

KoMIIeKT TeCTOBBIX 3aIaHUM 0 JUCIHUILIMHE

TecroBble 3ananus Uit oueHku komnerenuu (YK-1. OTIK-6):

Pa3nea 3. Buomexanuka

1.MoXHO 7T paccMaTpuBaTh OMOJIOTHYECKHE CUCTEMBI KaK TETJIOBBIC MAIIMHbI?

A) Henb3sl, MOCKOJIBKY B HUX OTCYTCTBYIOT HarpeBarellb, XOJOJMWIbHUK U padoyee Teso,
KOTOpOMY cOooOIIaeTcsi TerioBas 3Heprus. b) MoHO, MOCKOIBKY B OMOOOBEKTE, KaKk U B
TEIUIOBBIX MAaIllMHAX, HCIOJB3YIOTCS MPOLECCHl, COMpPsOKEHHBbIE C BblAENEHHEM Temia. B)
MOXHO, TOCKOJIIBKY OHMOOOBEKT TakKe SIBISCTCS IUKINYEeCKH paboTaromiel MammHou. [)
Henp3s, mockoyibKy 5Heprus pacllelIeHUsT BEIIECTB, YCBAWBAEMBIX OPraHU3MOM, HeE
HCIIOJIb3YETCS HENOCPEACTBEHHO AJIsl COBEPIICHUS MEXaHUUYECKUX TPOLIECCOB.

2. Ha yto tparutcs 3Heprust AT® npu MbIIIIEYHOM COKpaIlieHUun?

A) Ha ykopouenun axktuHoBoW HUTH. b) Ha ykopouenun mumosumnoBoii HutH. B) Ha
M3MEHEeHHe KOH(pOopMallK TOJI0BKU MHUO3UHOBOM HUTH. ') Ha cHsATHe Giioka Mexny akTUHOM U
MHO3UHOM.

3. Yro Takoe cuia?

A) I'paguenT noreHuuanbHOU 3Hepruu. b) Mepa BHemHero Bo31eiCTBUS, BHI3bIBAIOIIETO
nepemenieHne Tena win ero nedopmanuio. B) I'paguent ummynsca. ') Pabora, xoropyro
CIOCOOHO COBEPIIUTH IBUKYIIEECS TEIO.

4) Ilouemy y *KMBOTHBIX, JIJISI KOTOPBIX Ba)KHA OBICTPOTA MEPEABMKECHHUS, UMEET MECTO
NaJIbIEX0XK/IEHUE, a HE CTOIOXOKIeHUE?

A) Jlnsa yBenuyeHWss MOMEHTa CHIIbI, OTTajJKuBaromedl teno ot 3emnu. b) s
yYBEIUYCHUST OO0IIeH JUIMHBI KOHeYHOCTH. B) Jlyisi cMelieHus MBIIMIEYHOM Macchl ONke K
TynoBuiy. I') JInst yBenu4yeHus moBUKHOCTH CyCTaBOB.

5) YBenuuuTcs U CKOPOCTh NEPEBUKEHUSI UETIOBEKA, €CJIM OH BCTAHET Ha Iajbllbl, a HE
Ha IATKY?

A) Hert, nockonbKy Iuie4o Cuiibl, OTTAJIKMBAIOLIEH OT 3eMiu, He yBenuuuBaercs. b) la,
IIOCKOJIBKY JTy4YIllasi aMOPTU3aLUsl U MEHbILAsT yTOMJIIEMOCTD.

6) Yenosek mpouien | Kuwiomerp, BelAepKUBas AuMHY mara 70 ¢cM 1 4acToTy 2 1iara B
cekyHay. B omHOM ciydae oH ObLT B camorax, UMerOIUX Maccy 1,2 Kr KaxXJblid, a BO BTOPOM
ciydae — B kpoccoBkax 1o 400 . Beicora nogbsema ctynHu B 06oux ciaydasx 12 cM. Ha ckonbko
OoJbllle PHEPTUU 3aTpaTHI yesloBeK B camorax? Jlins mpocToTsl OyfeM MpeacTaBisTh XOIbOY
KaK MOCTYIaTeIbHOE IBUKEHUE CTYITHH.

A) Ha 2,6 x/Ix. b) Ha 1,2 x/[>x. B) Ha 3,6 x/[x. I') Ha 1,5 k¢

7) Kakyro nnuHy mara ciiejoBajio Obl IMETh YEJIOBEKY B camorax u3 3aaaqu Ne6, yToObl
3aTpaTUTh CTOJIBKO K€ DHEPrMM, CKOJIBKO M YEJIOBEKY B KPOCCOBKAax IpPH YCIOBUHU
BbIIEPKMBAHMSI OIMHAKOBOW CKOPOCTH ?

A)1,5mM.b) 1,8 M. B) 2,1 M. ') 3,0 m.

8) V¥ xuBoOro cymiecTBa JMuHa KOHEYHOCTH IM. Xoap0ba B KakoMm Temre OyaeT JUisi HeTo
HanOoJiee SKOHOMHOU Tpu anuHe mara He 6onee 40 cMm. [jist mpOCTOTH KOHEYHOCTh CUHTATh
MPSAMOM, OAHOPOAHOM, OMMHAKOBOW TOJIILMHBI U HE THYLLEUCS.

A) 1 war B cexyHay. b) 0,7 maroB B cexkynay. B) 2 mara B cexkynay. I') 0,5 maros B
CEKYHLY.

9) JIBo€ )KUBOTHBIX OETYT C OIMHAKOBOW CKOPOCTHIO U OJMHAKOBOM ATMHOM Iara. J{TimHbI
KOHEYHOCTEW y HUX TOXK€ OAMHAaKoBble. OIMHAKOBBIE U MACChl KOHEYHOCTEW, HO y MEPBOTO
IIEHTP MacChl KOHEYHOCTH HAXOJIUTCS B €€ CepeluHe , a y IPYroro — ONMXKe K TYIOBHUIIY, Ha
paccrostHuM 1/3 [UIMHBI KOHEYHOCTH OT TyJ0BUINA. Bo ckobKO pa3 mepBoe KUBOTHOE 3aTpaTUT
OoJbIlIe PHEPTHH, YEM BTOPOE, MTPOOEKaB paBHOE C HUM PacCTOsTHUE?



A) B 1,5 paza. b) B 2 pa3a. B) B 4 paza. I') B 2,3 paza.
Pasnea 4. KosnebaresbHble nponecchl B 0M0JI0THA
1. Kakue xonebaHust Ha3pIBAIOT TAPMOHHYECKUMU?

A) Konebanus, npu KOTOPOM U3MEHEHHE KOJIEOMOIeics BETUYUHBI CO BDEMEHEM MPOUCXOAUT
no 3akoHy cuHyca: X=Asinet; b) KoneGanus, mpu KOTOpOM H3MEHEHHE KOJIEOIIOMICHCS
BEJIMYMHBI CO BPEMEHEM IPOUCXOIMUT IO 3aKOHY KocuHyca: X=Acosot; B) Konebanus, npu
KOTOPOM M3MEHEHHUE KOJICOIIOIIEHCSl BEJIMYMHBI CO BPEMEHEM IPOUCXOJUT 10 JIH0OOMY
nukiInyeckomy 3akony; I') Konebanus, mpu koTopeix aMIuTyaa (A) MEHSETCS B 3aBUCUMOCTH
ot Bpemen# () mo 3akoHy A= Kt, mu6o o 3akony A=-kt.

2) Kakum napamerpaM nponoplHOHalIbHa [10JIHAsl SHEPI sl FTApMOHUYECKUX KoneOaHui?

A) macce koneOrowierocs rpysa, KBajapary aMIUIMTYTbl KosieOaHMH, KBajpaTy 4acTOThI
KOJICOAHUH.

b) xBampary Maccel KOJICOIOMIETOCS Tpy3a, KBaJIpary 4YacTOThI KOJEOAHWU, aMIUIATYIE
koneOaHuii. B) kBazpary amMIuuTygasl KosneOaHM, KBaapaTy Macchl KOJIEONIOIIErocs Ipysa,
yactore kosebanuil. [') Yactore konmeGaHuii, Macce KoJeOMIOLIErocss rpys3a, aMIUIUTYIE
KOJICOAHUH.

3) Uto Takoe BbIHYKACHHbIE KoieOaHus?

A) KoneGanusi, MHIyLMpOBaHHbIC BHEIIHEH CHIION, 4YacToTa BO3AEUCTBHS KOTOPOM
coBmajiaeT ¢ coOCTBEHHOH uvacToToil KojeOanuii cuctembl. b) KoneGanus, oOycrnoBieHHbIE
NEPUOJNYECKUMHU  BO3ZCUCTBUSAMH BHemHed cuibl. B)  Komebanusi, WHUIMHpOBaHHBIC
eIMHUYHBIM Bo3zaelicTBueM BHemHed cuibl. [') KonebGanus, B pesynbrare KOTOpBIX B
Kojie0aTeabHOE IBUKEHUE IPUXOAST Tella, CONMPUKOCAIOIINECs C KOIEOIoIecs: CuCTEMOH.

4) Yto Takoe MaTeMaTHYECKUI MasTHUK?

A) Teno, coBepuiatoniee kojaedaHus Moj JeHCTBUEM cuibl TsbkecTu. b) MarepuanbHas
TOUKa, KOJIEOJNoIIasicsi Ha HeBecoMoil u Heaedopmupyemorr HuTH. B) Teno, coepmiaroriee
koje0aHusl 1Mo ropMoHuuyeckomy 3akoHy. I') Temo, konmeOmromieecss moa JecTBHEM CHIIbI
YIIPYTOCTH.

5) Kak Oyayr COOTHOCHUTBCS TIEPHOABI COOCTBEHHBIX KOJICOAHUU Yy CIETYIOIINX
MasiTHUKOB?

1) Koneunocts yenoBeka JymmHON 1M. 2) KoHEUHOCTH MeaBens IIUHUN 1M.

3) Konunocts Oeremora mnuHoM IM. 4) Koneunocts turpa pnuHoil 1M. Mel
paccMarpuBaeM KOHEYHOCTHM C KOCTSMM, MBIIIIAMHU, KOXEH, CYXOXKWIMSIMH M MPOYUMHU
3JIEMEHTaMHU.

A) 1=2=3>4.B) 1 >2 >3 >4. B) 1=2=3=4.1) 1 >2=3=4

6) Te >xe caMble KOHEUHOCTH, MPEJICTaBIECHHBIE TOJHKO KOCTHBIMHU CKEJIETaMHU.

A) 1=2=3>4.B) 1 >2>3>4. B) 1=2=3=4.1) 1 >2=3=4



7) KakoBa qyiiiHa BOJIHBI Y 3BYKOBBIX BOJIH 4yacToTo# 3 K11, ecim ckopocTh 3Byka 330Mm/C?
A)5cm. B) 8cm. B) 11 em. I') 20 cm

8) KakoBa juiHa BOJHBI Y 3BYKOBBIX BOJIH yacToToit 40 xI.

A) 10 cm. B) 10 mm. B) 15,5 mm. I') 8,25 mm

9) DHeprus KakuX 3BYKOBBIX BOJIH BBIIIE€ U BO CKOJIBKO pas3:

1) Yacroroit 20 xI'n u ammutynoit 1 (400), 2) wactoroit 10 kI'n u ammuurynoit 10, 3)
yactoroi 40 k't n ammuntynoit 1. Yactoroit 50 xI'u u ammurynoit 2

A) 1:2:3:4=4:100:16:100. b) 1:2:3:4=4:100:100:16. B) 1:2:3:4=1:1:1:10.

I 1:2:3:4=1:10:5:2

Pa3nea 5. 'emognHaMHuKa

1.YTo Takoe uaeanbHast KUAKOCTH?

A) XKuakocts, KOTOpasi HE CIOCOOHA COXPAaHUTH CBOIO (HOPMY, HO CIIOCOOHA COXPAHUTH
cBoii o0beM. b) Kunkocth, koTopast He 0071a/1aeT MMOBEPXHOCTHRIM HaTshkeHHeM. B) KunkocTs,
He 007a/1ar011as BI3KOCThIO U HE U3MEHSIoNIasi 00beM o] JeiCTBUEM BHEIIHETo aaBieHus. I')
XKuakocth, HE cMaunBaroIlas HUKAKY0 TOBEPXHOCTb.

2. Yto Takoe BA3KOCThH?

A) CgoiicTBO Tekyuux Tel (KUAKOCTEM M Ta30B) OKa3blBaTh COMPOTUBIICHUE
MEePEeMEIICHUIO0 OJHUX HX 4YacTel OoTHOCUTeNnbHO Jpyrux.b) CBOHCTBO >XKMIKOCTEH W Ta30B
COIIPOTUBIATHCS cxaruio. B) CBONCTBO KMIKOCTEH CMauMBaTh MOBEPXHOCTH TBEpIbIX Ted. I)
CBoiicTBO *uAKUX (Pa3 yMEHbIIATh 10 MUHIMYMa MOBEPXHOCTh KOHTAKTa C IPYTrUMH (a3zamu.

3. Uro Takoe Hpl0TOHOBCKasI AKUIKOCTH?

A) Cunonum uneansbHou KuAKOCTH. b) Kunkocts, k0d3pPUIIEHT BIZKOCTH KOTOPOU HE
U3MEHSETCA OT CKOPOCTHU CJBHIa CIIOEB KUAKOCTU. B) JKuakocTh ¢ MUHMMANIBHOM BSI3KOCTHIO,
KOTOpO#l B JaHHBIX YCIOBHUAX MOXHO mpeHeOpeub. ') JKuakoctb, B KOTOpO#l cuia BSI3KOTO
TPEHHUS] TPONOPLHMOHAIBHA YCKOPEHHIO, KOTOPOE IOJY4YalOT CJIOM JTOH JKUJIKOCTH IIOJ
NENCTBUEM CTOPOHHEN CUJIBI.

4. HopmanbHblil auamerp aopThl 3 c¢M. B pesynbrare maTojaoruyeckux MNpOIEecCOB OH
yMeHbIuiIcs 10 2,7 cM. Bo ckonbko pa3z Gosblryto paboTy Hajgo HpoJesaTh CEpALy, YTOObI
00bEMHAsI CKOPOCTh KPOBOTOKA OCTaBaJIaCh IIPEKHEN?

A) B 2 paza. b) B 3 paza. B) B 1,9 paza. I') B 1.5 pa3a.

5. [oduemy oT royona omyxaroT?

A) B cBs3u ¢ pa3BHUBAIONIMMCS BOCHAIUTENbHBIM MpoueccoM. b) B cBs3u ¢ mageHuem
OCMOTHYECKOIO JaBjieHHs B Iula3Me KpoBU. B) B cBA3M c ycuiieHHeM pacTSKUMOCTU
COEMHUTENIbHOTKaHHOTO Kapkaca. [)) B cBsi3m ¢ 3acroeM KpoBH B OOJBIIOM KpYry
KpOBOOOpaIIeHHUS.

6. Kakue KIMHMYECKHME CHUMIITOMBI XapaKTEpHBI JUIs HEJOCTAaTOYHON paboThl JIEBOTO
KETyIouKa?

A) Oppimika. b) Otex HikHUX KOHeyHOCcTed. B) OTek nuia u BepxHux koHedHocTel. )
PaccTpoiicTBo mamsTH.

7. Kakue KIMHUYECKHE CUMIITOMBI XapaKTEPHBI AJIs CTEHO3a JIETOYHON apTepun?

A) Oppimka. b) Otex HxHUX KOHeyHOcTel. B) Otek nuia u BepxHux koHedHoctel. )
PaccrpoiicTBo namsTu.

8. Bsskocts kpoBu paBHa 5 wmllaec, uucino PeitHonbaca st kpoBu pasHo 1000,
IJIOTHOCTHh KpOBM mpumeMm paHou 1000 Kr/M®, paguyc aopTtel — 1,5 ¢M, CKOpPOCTH KpPOBH B
aopre — 0,5 m/C. Kakoii xapakTep HOCHUT TEUEHHME KPOBU B aopTe: JIAMUHAPHBIA MU
TypOyneHTHBIN?

A) namuHapHsbiil. b) TypOyneHTHBI.



9. Bsaskocts kpoBu paBHa 5 wmllaec, umcino PeliHonbaca mna kpoBu paBHo 1000,
IUIOTHOCTh KpoBM npuMeM paBHoil 1000 K/, paauyc IUIe4eBOM aprepun — 3 MM,
MaKCHUMaJlbHasi CKOPOCTh Toka KpoBu — 0,2 M/C. Jlo Kakoil CTeneHu HaJo Mepexars apTepuio,
9T0ObI OBUIM CHBIIHBI TypOyneHTHble Hrymbl? Bynem cumrtarb, 4To 00BEMHAsi CKOPOCTh
KpOBOTOKA HE U3MEHSETCS.

A) no paguyca 2,1 mm. b) no panuyca 0,5 mm. B) no paauyca 1,5 mm. I') go paguyca 1,0
MM.

10. IlpuBoauT a1 MHTEHCHUUKAIUS pabOThl cepala K YBEIUUYCHHIO CKOPOCTH JBIKCHHUS
KpoBH 1o Kanwuisipam? U nouemy?

A) IIpuBOANT, MOCKOJIBKY YBEIUUUBAETCS 00BbEMHAst CKOPOCTH KPOBOTOKA.

b) He mnpuBoauT, NOCKOIBKY H3-3a HaJIM4Yusl B KPOBU (DOPMEHHBIX DIEMEHTOB
COIPOTHUBIICHHE KPOBOTOKY, IPU YBEJIIMYEHUH €TO CKOPOCTH, PE3KO BO3PACTALT.

B) He mnpuBoauT, MOCKOIBKY IOCTOSIHCTBO CKOPOCTH KpPOBOTOKAa IO KamHJUIIpam
(U3HOIIOTHYECKN BAXKHO JUII NPOTEKaHWS OOMEHHBIX IPOLIECCOB. YBEIMUCHHE OOBEMHOIA
CKOPOCTH KPOBOTOKA KOMITEHCHPYETCSI 32 CUET BKIIFOUCHHS B MPOIIECC KPOBOOOPAIICHHSI HOBBIX
KalMJUISPOB.

[') He npuBOIMT, MOCKOJBKY IOCTOSIHCTBO CKOPOCTH KPOBOTOKA IO KaMJUIApam
(U3MOIOrMYECKH BaXXHO JUIsl NMPOTEKaHWsT OOMEHHBIX IPOLIECCOB. YBEIUMYEHHE OOBEMHOMN
CKOPOCTH KPOBOTOKA KOMIIEHCHPYETCS 32 CUET HCIIOJIb30BAaHMSA KPOBSHBIX JIEHO: CEJIC3EHKa,
MICYCHb.

Pa3gen 6. ®u3nko-xuMHYeCKHe CBOCTBA OMONOJIMMEPOB.

1. Hanmnuwme o-crivipanu win B-CTPyKTyphl BO BTOPHYHOM CTPYKTYpe OelKa OmpeneNstoTCs:
a) B 000MX CITy4asiX KOBAJICHTHBIMU CBSI35IMU;

0) B IepBOM ClTydae HOHHBIMH, BO BTOPOM — THAPO(HOOHBIMU;

B) B 000MX CITy4asix — BaH — JIep — BaaJIbCOBBIMHU B3aHMOACHCTBHSIMU;

') B 000uX ciy4yasX — BOJOPOIHBIMH CBS3SMHU.

2. rupo@oOHbIE B3aUMOIEHCTBUS ITO:.

a) JlucriepcuoHHbIE B3aUMOJICHCTBUS MEKAY HETIOISIPHBIMH MOJIEKYJIaMHU;

0) JIroOble MEXMOJIEKYIIIpHBIE B3aUMOAECHCTBUS MEX /1Y HETIOISIPHBIMU MOJIEKYJIAMU;

B) Iporecc, 00yCIOBICHHBIH B3aUMOJICHCTBUSAMHI MEX/1y MOJIEKYIaMH TOJISIPHOTO
pacTBOpPUTEIS, BCIEICTBUE KOTOPBIX HEMOJSPHBIM MOJIEKYJIaM TEPMOJMHAMUYECKH BBITOTHO
coOparbcst BMeCTe, 00pasys CTPYKTYPY ¢ MUHMMAJIbHOM MJIOLIA/IbI0 KOHTAKTa C MOJISPHBIM
PacTBOPUTEIIEM.

3. DHepruto ruapoGOOHBIX B3aUMOICHCTBUI MOXKHO OMIPEICIUTD:

a) uamepuB AG B mporecce coOMpaHusi paCTBOPEHHOTO B BOZIE JIMIIKA B MOHOCIION Ha
MTOBEPXHOCTH BOJIBI;

0) u3mepuB paboTy, HEOOXOAUMYIO IS PACTATUBAHUS JIMITUIHOW MOHOCIIOMHOM IJICHKH,
M3MEHHB €€ TUIONIA/Ib Ha BETHUnHY AS;

B) U3MEPUB U3MEHEHHE TEINIOEMKOCTH BOJIbI, B KOTOPOIl paCTBOPEH JIMIIUA 10 U MOCIIE
TOT0, KaK OH cOOepeTcs B IUIEHKY Ha MOBEPXHOCTH BOJIbI, YAIHUB MOCIIEIHION0 Mepes
U3MEpPEHUEM.

T') pe3ynbTaT, MOJIY4YEeHHBIH B (B) ClielyeT YMHOXKUTh Ha Benu4uuHy Temmneparypsl (K), mpu
KOTOPOH MPOBOAWINCH U3MEPEHMUS.

1) pe3ysbTaT, MOJTYYeHHbIHN B (T) cJIe1yeT B3sTh CO 3HAKOM MUHYC.



4. Pezynbraramu ruipoOOHBIX B3aUMOACHCTBUH SABISIOTCS:

a) BBIMAJICHUE POCHI U3 TYMaHa;

0) oOpa3oBaHMe Karemb )KUpa B MOJIOKE MIPH [UTUTEIILHOM CTOSHUY;
B) pacTBOpPEHUE XKHpa B CIHUPTE;

T') paCTBOPEHHE KHpa B OCH3UHE.

5. DHEepPruto MEeXMOICKYISIPHBIX B3aUMOJICHCTBHM B JIMITHUIHOM MOHOCIIOE Ha
ITOBEPXHOCTH BOJABI MOKHO U3MEPUTH:

a) M3MEpUB PadOTY, HEOOXOUMYIO JUTSl PACTITUBAHUS JTUITHIHON MOHOCIIOWHOMN TUICHKH,
M3MEHUB €€ IUIOIIA b Ha BENMUYUHY AS;

0) MOMECTHUB 3Ty IUICHKY B HU3KYIO TEMIIEPATypy, B KOTOPOU MOCIEAHSISI HAXOAUTCS B
KpUCTa/indeckoi (hopMe U ONpeesuB YAeIbHYIO TEIUIOTY ILIaBICHHUS,

B) CpaBHHUB PabOTy, HCOOXOAUMYIO ISl PACTATHBAHMS JIMITUTHON MOHOCIOWHOW TICHKH,
M3MEHUB €€ IUIONIAIb Ha BeIMYUHY AS Ha MOBEPXHOCTH BOJABI M HA MOBEPXHOCTU CIUPTA.

6. Vcnionb3ys OUCIONHYIO JIUNUIHYI0 MEMOpPaHy, MOXKHO U3Yy4aTh:
a) pu3HUeCcKue CBOMCTBA MEMOPAHBIL;

0) NPOHMLIAEMOCTh MEMOPAHBI JJIs1 Pa3IMUHBIX BEILECTB;

B) DJIEKTPUUECKHE XapaKTEPUCTUKH MEMOPAHBI.

7. KoonepatuBHOE CBA3BIBAHUE JINTAHIOB JTO:

a) 00pazoBaHUE KOOPAMHALIMOHHOW CBSA3H MEXAY MaKpOMOJIEKYION U JIMTAaH/I0M;

0) o1Ha MaKpPOMOJIEKYJIa CBSI3BIBAET CPa3y HECKOJIBKO JIUTaH/IOB;

B) CBSI3bIBAHUE OJTHOTO JIMTAHJa C MAKPOMOJIEKYIONH U3MEHSET KOHCTAHTY CBSI3bIBAHUS IS

JIPYTUX.

8. IlenTuaHast CBA3L:

a) SBIISIETCS IPOAYKTOM THIpoiu3a. B cBs3u ¢ 3TuM oOparHas peakius BO3MOXKHA;

0) He ABJISIETCS MPOAYKTOM THAPOIIN3a. B CBSA3M ¢ ATHM 0OpaTHasi peakiys HEBO3MOXKHA,;

B) SIBJISIETCS MPOAYKTOM IOJIMKOHAEHCAMU ¢ oOpa3zoBaHueM Bojbl. OOpaTHas peaxius
ecTb Tuiposin3. OHa UMEET BBICOKYIO DHEPTUIO aKTHBAIIMU M UJET B MPUCYTCTBUU (PEPMEHTOB:
METICUHA, TPUIICUHA.

Pa3zgea 7. OcHoBHble dopmbl dHeprun B Omocucremax. Ilpespamenue 3Hepruu B
’KMBOM KJIETKe.
1. AKTUBHBIM TPaHCIIOPTOM UYepe3 OMOIOrHYeCKue MEMOpaHBI SBIISETCS:
a) Mo0o# TpaHCTIOPT, TPEOYIOIINI 3aTpaT YHEPTUH,
0) TpaHCIOPT, HETTOCPEACTBEHHO OCYILECTBIIIEMbIN IEPEHOCUUKOM, SIBIISIOLIMMCS
AT®-azoii:
B) TPAHCIIOPT, OCYLIECTBISEMBIH 3a CUET SHEPTUH JIPYroro mnpouecca.

2. ITaccuBHBIN TPaHCTIOPT NPOTUB I'PAIUEHTA KOHIEHTPAIUH:

a) HEBO3MOJKEH;

0) BO3MOXKEH 3a CYET SHEPTUU APYroro MpoIecca;

B) BO3MOXKEH, €CIIM OH MIPUBOIUT K YBEIIMUECHUIO SHTPOITHH;

I') HEBO3MOYKEH B CIIy4ae HEUTpaJbHBIX MOJIEKYJ, BOBMOXKEH, €CIIU MOJIEKYJIBI HECYT
ANEKTPUUECKUH 3aps (MoHBI). Eciu aekTpriecKuii MOTEHINA MPEBOCXOAUT
OCMOTHYECKUH.

3. TpaHCHOPT NIEKTPOHOB IO LIENIH IEPEHOCA B MUTOXOHIPUAX BO3MOKEH J10 TEX
op, TMOKa:
a) Bech myn AJI® Oyner pecunrteznpoBat 10 ATD;



0) B MaTpUKC HE HAYHET 3aKAYMBATHCS KaJIbIUi;
B) pa3HOCTH MOTEHITMAJIOB, co3iaBaeMas npotonamu (ApH) He ypaBHOBECHT
Pa3HOCTh NOTEHIIMAJIOB B IIETIH MIEPEHOCA IEKTPOHOB;

4. [TpumeHeHne pazoOUIUTENeH OKHCIUTEIHHOTO (pochopunpoBaHus,
YBEJIMYHUBAIOIINX IIPOTOHHYIO MPOHUIIAEMOCTh MEMOpPaHBI:

a) CoCcOOCTBYET MPEKPAIICHUIO AbIXaHHS,

0) CITOCOOCTBYET YCHIICHUIO JIBIXAHHS;

5. [lpumeHneHue OJIOKATOPOB LEMH MEPEHOCA AIEKTPOHOB:

a) CoCcOOCTBYET MPEKPAIICHUIO AbIXaHHS,

0) criocoOCTByeT pekpalieHuto pecuateza ATD:

B) He OyzeT cmocobcTBOBaTh CHIDKeHUIO (ApH) Ha BHyTpeHHEel MeMOpaHe;

r) He OyzeT criocoOcTBOBaTh CHIbKEeHUIO (ApH) Ha BHYyTpeHHEH MemOpaHe, a,
CJIEZIOBATENIbHO, HE CHU3UTCA pecuHTe3 ATO.

6. CylIHOCTh aKTUBHOT'O TPAHCIIOPTA IPOTUB I'PaJIMEHTA KOHLIEHTPALIMU COCTOUT B
TOM, 4TO:

a) B clly4ae TPaHCIIOPTa HOHOB, OJlarofaps MpoIeccaM, CBI3aHHBIM C
ucnonbs3oBanueM AT®, nepeHOCYHK MTPUOOpPETAET MPOTUBOIOIOKHBIN 3apsij, a Ha
IIPOTUBOIIOIOKHON CTOPOHE MEMOpaHbl BHOBb CTAHOBUTCS HEUTPAJIbHBIM;

0) B no0aBieHue K (a): ecliu IepeHoCuMasi MOJIeKyla HelTpalbHas, To, Onaroaaps
AT® — 3aBUCHMBIM TIPOIECCaM, CBSI3ABIIHICS ¢ HEH NIEPEHOCUUK MPUOOpeTaeT
AIIEKTPUYECKUH 3apsijl U UAET Yepe3 MeMOpaHy Mo AIEKTPO-0CMOTUYECKOMY TPAIUEHTY;

B) nipu ruzpoinze ATD, mpenBapuTenbHO CBA3aHHOM MEPEHOCYNKOM, KOH(POPMAIUs
MOCJIETHETO U3MEHSIETCA TAKUM 00pa30M, YTO KOHCTAHTA CBSI3bIBAHUSI IEPEHOCUYHKA C
MEPEHOCUMBIM BEIIECTBOM IOBBIIIACTCS HAa TOH CTOPOHE MEMOPAHBI, T/I€ KOHIIEHTPAIHS
BellecTBa HU3Kasl. [Ipu mepeHoce BelecTsa Ha APYTyI0 CTOPOHY MeMOpaHkI (Te ero
KOHLIEHTPAIHsI BRICOKasi) KOH(OpMAanus CTAHOBUTCS N3HAYAIBHOM, a KOHCTAaHTa
CBSI3bIBAHUS HU3KOM. Mosekyrna BemecTBa OTCOSIUHSIETCS.

7. MakcuMaiibHasi pa3HuIla KOHLIEHTPAIUil, KOTOpast MOXKeT ObITh JOCTUTHYTA MPH
aKTHBHOM TPAHCIIOPTE:

a) K1/K,=C,/Cy, tie K1 u K; — KOHCTaHTBI CBA3BIBAHUS TEPEHOCUUKA IO OAHY U
Ipyryto cTopoHbl MeMOpanbl, C1; 1 C; — KOHILIEHTpaLMK IEPEHOCHMOTO BEIIECTBA 10
COOTBETCTBYIOIIIME CTOPOHBI MEMOPaHbI;

0) mpenen ckopocTH conpspkeHHOH peakimu Vo = AjVi/A;, tie A — XUMHYeCcKoe
CPOACTBO, V — CKOPOCTh peakiyu. Pa3HuIla KOHLIEHTpaUii onpeiesieTcss COOTHOILEHUEM
noTokoB A1V 1 AyVo.

8. Ilox nelicTBUEM KakoW CHIIBI MPOUCXOAUT AUPPy3us?

A) B3aMMHOTO OTTAJIKHBAaHUS MOJIEKYIT,

b) rpaguenta nuddy3noHHOrO NOTEHNINANA;

B) pazHocTH XMMHUYECKHX OTEHIIUAIOB;

I') moGoii cuitbl, MPUBOSAIIEH K BOSHUKHOBEHHIO BHEIIHETO JaBIICHHUS.

9. Yemy nponopuroHaIbHO OCMOTHYECKOE JTaBJICHHE?

A) KoHIieHTpamum MoJieKya B pacTBOPE;

b) CymmapHO¥ KOHIIEHTpallud WOHOB U HEIUCCOIMUPOBAHHBIX MOJIEKYT B
pacTBope;



B) Konnentparuu BosbI;
I') HaBnenuto, co31aBa€MOMY CTOPOHHUMU CHCTEMaMHU.

10. Ilox neiicTBMEM KakoOM CHJIBI OCYIIECTBIIIETCS BXOJA HAarpusi B KIETKY W3
BHEKJICTOYHOU Cpeibl?

A) B pe3ynbprare akTUBHOTO TPaHCIIOPTA;

b) B pesynbrare obneruyennoi nuddy3uu mocpeicTBOM MEPEHOCUNKA,

B) B pesynbrare naccuBHo# auddy3un yepe3 MeMOpaHHbIC CIIOH,

I') B pesynbrare macCMBHOIO TpaHCHOpTa 4depe3 crnenuduueckrue mMemMOpaHHbIE
KaHaJbI.

11. Ha uro tparurcs sHeprus AT® npu s3ugounrose?
A) Ha nokanpHOE pa3pyiieHre KICTOYHONH MEMOpaHBbI, BCIEACTBUE YETO KPYITHBIE
MOJICKYJIBI MOTYT IPOHHKHYTh BHYTPb KJIETKH 10 TPAJUEHTY KOHIICHTPAIINH;
b) Ha uzmenenue koHpopmaiuu OSJIKOB, OCYIIECTBISIOIIUX IBIKEHHE MEMOPaHBI,
B) Ha cuHTe3 (epMEHTOB, OCYIICCTBISIONIMX JIM3UC MEMOPAHHBIX CTPYKTYD,
BCJICZICTBHE Y€TO KPYITHBIC MOJICKYJIBI MOTYT MPOHUKHYTh BHYTPb KJIETKH IO T'PAJHCHTY
KOHIICHTPAIHH.
Pa3znen 8. AkTuBHBIEe (DOPMBI KHUCJIOPOAA U a30TA B OHOJOTHYECKUX CHCTEMAX.
AHTHOKCHIAHTBI
1. CynepoKCcHIHBIM aHHOH — PaJIMKaJl CIIOCOOCH:
a) OKHCJIUTh HEHACBIIIICHHBIC )KUPHBIE KUCIIOTHI;
0) OKUCJIUTh a30TUCThIC OCHOBAHUS HYKJIEMHOBBIX KHUCJIOT;
B) OKHCJIUTH THOJIOBBIE TPYIIIbI OEIKOB;
I') BBICBOOOJUTH JKEJIE30 U3 JICTIO.

2. Ilepexuch BoJIOpoOa CIIOCOOHA:!

a) MPOIYIIMPOBATH IEPOKCUHUTPHT MPU B3AMMOICHCTBUH C KEIIC30M;

0) UHIYIIMPOBATh OKUCIICHUE TeMOTIIO0NHA 10 METTeMOTIIOONHA;

B) pacrajarhcsi ¢ 00pa3oBaHUEM THAPOKCUIHBHOTO pajiuKaia Toj| IeHCTBUEM
JIA3epHOTO CBETA BUUMOTO JTMAIa30Ha;

r) NPOAYLHUPOBATh  TUAPOKCWIBHBIN  paauKal ToJI  JCHCTBUEM
JIByXBaJICHTHOTO JKeJIe3a.

3) IIpu HegocTaTKe KUCIOPOAA TPOUCXOTUT:

a) aKTUBALMs CUHTE3a AHTHOKUCIUTEIbHBIX (PEPMEHTOB;
0) akTHBaIMs OKCHA3;

B) aKTUBaLIMsI 00Pa30BaHUs IEPOKCUHUTPUTA;

I') BOCCTAaHOBJICHHUE ITyJa ackopoara.

5) OneHuTh KOHIEHTPALMIO TIEPEKUCH BOAOPOIA B TIa3Me€ KPOBU BO3MOXKHO
MIPU TTOMOIIIN:

a) CHCTEeMBI Karajasa - JJIOMUHOIT,

0) cucTeMbl IEpPOKCHIa3a — JIFOMHUHOI;

B) CUCTEMBI MIEPOKCHIa3a — acKOpOaT — JTFOMUHOIT;



F) CHUCTCMBI IBYXBAJICHTHOC KCJIC30 — JIOMUHOJIL.

6) CeneH BXOAMT B COCTAB aKTUBHOTO IIEHTPA:
a) KaTajasbl;

0) mepoKcuaa3bl U3 TUCTHEB XPCHA,

B) MHEJIOTICPOKCHIA3bI;

T') Iy TaTHOHIIEPOKCHIA3bI.

7) Oxcup a30Ta CUHTE3UPYETCSl B OpraHU3Me MIICKOMTUTAIOIIUX
a) IpY BOCCTAHOBJICHUH HUTpaTa HUTPATPEIyKTa30ii;

0) pu OKUCJICHHH MOYCBUHBI,

B) u3 Tupo3uHa nox aeicteueM NO - mepokcuaassr;

r) u3 aprununa nop aeiictsueM NO-cuHTa3bI.

8) Okcua a3oTa OCYHICCTBISECT PETYISIHI0  COCYIMCTOTO TOHYca
IOCPEACTBOM:

a) aKTUBAIIUU TYaHWJIaT — IUKJIA3bI;

0) aKTUBAIMH KacIasbl;

B) aKTHBAIIUH XOJHWHACTEPa3bl,

I') aKTUBAIIUd MOHOAMHUHOOKCH/1a3bl.

10) B okcuremoriioOuHe CBsI3b JKejie3a reMa ¢ KUCI0POAOM:
a) BaH-JIepP-BaajbCoOBa;

0) noHHas;

B) KOBQJICHTHAS.

Pa3gen 9. BuoaekTpuyeckue sBJICHUS.

1.Yem o00ycnoBieHa pa3HOCTh MOTEHLMATOB MEXJIYy IOBEPXHOCTbIO MEMOpaHbl U
OKpYXaromien cpemnoi?

A) Pa3HOCTBIO B KOHIIEHTpallMd MOHOB MO 00€ CTOpOHBI MeMOpaHbl. b) 3apskeHHBIMU
rpynnaMy OelKoB U MOJIMCAaXapuI0B Ha MOBEpPXHOCTU MeMOpaHbl. B) 3apspkeHHbIMU TpynnamMu
0eKOoB BHYTpPHU KJeTKH. I') Pa3HOCTBIO KOHIIEHTpaLuii KaJiusi BHYTPU U BHE KIJIETKH.

2.YT10 Takoe JOHAHOBCKUH IMOTEHIIMAN M B KaKUX KJIETKaxX OH HaOmromaeTcs?

A) INoreHnuan, ycTaHaBIMBAIOMIMNACS MEXy MEPTBOM KJIETKOW M OKpyXKarolel cpenoil,
IpU YCJIOBHUM, YTO MeMOpaHa NIpOHUIAeMa JJIsi MEJIKUX HEOpPraHM4eCKMX HOHOB, HO HE
IIPOHUIIaéMa JJIsl KPYNHBIX MOJIEKYJ HECYIUX »JJeKTpuueckue 3apsansl. b) Ilorennman,
YCTAHABIMBAIOIIMICSA MEXAY KIETKOM M OKpPYKalolled Ccpeaod, Ipu YCIOBUH, YTO
OKpy)Karolllasi cpeja He COIepKUT HOoHbl Harpusa. B) IloreHmualn, ycTaHaBiavBaromuics
BCJIE/ICTBUE PAa3HOCTU KOHLEHTpalMi Kajaus BHyTpH U BHe kieTku. [) [lotenuman mexnmay
BHEIIHEN M BHYTPEHHEH CPEJON KJIETKH, BOZHUKAIOIIUN B MOMEHT IPOXOXKIEHUS MOTEHLMANa
NEUCTBHS.

3.IToueMy TOBEPXHOCTHBIM MeMOpaHHBIN MOTEHIMAal BO BHYTPUKJIETOYHOH U
BHEKJICTOYHOH cpene yObIBaeT C PacCTOSHUEM B JCCATKH pa3 WHTEHCHBHEE, YeM BHYTPH
MeMOpaHbI?

A) Wz-3a Oompmieil BsizkocT MemOpanbl. b) WM3-3a MeHbliel nusnexkTpuUuecKoit
npoHunaeMoctu MemOpanbl. B) I3-3a paznuuHOro MOHHOTO cOCTaBa MO 00€ CTOPOHBI



MemOpansl. [') M3-3a TOro, 4To KOHIIEHTpalus HOHOB B MEMOpaHe MHOTOKPAaTHO MEHBIIIE, YeM B
OMBIBAIOIIIEH €€ cperie.

4.Yem oOyciioBlIeHa Pa3HOCTh KOHLIEHTPALUI MOHOB MEXIY BHYTPU- U BHEKJIETOYHOM
cpenoit?

A) HanuuneMm BHYTpU KJIETKH OENKOB, MMEIOUIMX 3apspKeHHBbIE rpymmsl. b) JlelicTBuem
AT®-a3 u wu30buparenbHONH NPOHUIIAEMOCTBIO MEMOpaHBl ISl pa3IMYHBIX HOHOB.  B)
HckimountenbHO paziIMYHOM MPOHMUIIAEMOCTBIO MEMOpaHbl JJisi  Pa3IUYHBIX HOHOB. I)
N nymyumy BHYTpHU KIIETKH OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIMU ITPOLIECCAMM.

5.Uem unAyuupyercs noTeHuuan AeicTeus’?

A) Jlemonspuzanmeir MeMOpaHBI CBBIIIE HEKOTOPOIO IIOPOTOBOTO YpOBHA. b)
Hapymenunem neiictBusi AT®-a3. B) Hapymenue nponumaeMmoctn MeMOpaHbl JJsl XJIOpHAa U
pouux aHUOHOB. ') OTKpBITHEM KaJHUEBBIX KaHAJIOB.

6. Yem 00ycCIIOBIIEHO M3MEHEHHE MOTEHIMANIa HA MEMOpaHe KIETKHU ¢ OTPULIATEIBHOTO Ha
MTOJIOKUTENIbHBI B MOMEHT IIPOXOKICHUS CllaKa?

A) IloTokOM MOHOB XJIOpa U3 MEMOpaHbl BO BHENIHIOO cpeny. b) IloTokom noHOB HaTpus
BHYTph KieTku. B) IloTokomM wnoHOB Kamus w3 kietku. [') V3MeHeHHeM CTpYKTyphl
MeMOpaHHBIX OEJIKOB.

7.1louemy mOTEHIMAN IEUCTBUS PACIPOCTPAHAETCA 10 HEPBHOMY BOJIOKHY?

A) MWz-3a TOKa, BO3HMKawIero B akcomnazme. b) MW3-3a mocnenoBarenbHOR
JENOSPU3AMA COCEHUX YYacTKOB, YTO COMPSDKEHO C OTKPHITHEM HATPHUEBBIX KaHAlOB. B)
N3-3a ToKa, BOSHUKAIOIIETO MEX/Y JETOISIpU30BaHHON MEMOpaHOil 1 OKkpyxatoleit cpenoi. 1)
N3-3a ToKa, BOSHUKAIOIIETO MEXTY JENOISIPU30BAHHBIM Y4aCTKOM MEMOPAHbI M aKCOILIa3MOM.

8. Uto obecrieunBaer cuHarc?

A) MexMeMOpaHHBIIT KOHTaKT JByX BO30ymuMbix kietok. b) Ilepemauy sHepruu
IIOCPEJCTBOM HMHIYKTHBHOIO pe3oHaHca. B) MoHHbIN TpaHCOpT Mexay AByMs KieTkamu. I')
AKTHBHBIN TPaHCIIOPT.

9.Kak BpIcBOOOXK1a€TCSl HEHPOMETNATOP U3 CHHANTUYECKUX My3bIPHKOB?

A) B pesynbrare npo6osi My3bIpbKOB MOJ JACUCTBUEM DPA3HOCTU MOTEHIUATIOB MEXKIY
npe- W TOCTCHHANTHYecKo meMOpanamu. b) B pesynabprare akTHBHOTO TpaHCIOpTa B
CHHANTUYECKyl0 Mmenb. B) B pesynprare Kkackaga MpoOLECCOB, HHIYLHPYEMBIX
MOTEHLMAI3aBUCUMBIM BBIXOJJOM KaibliMsi B IuTomiasmy. ') B pesynasrare sHaouurosa,
MIPOUCXOJIAIIETO Ha MOCTCUHANTHYECKOH MeMOpaHe.

10. Kakyro QyHKIIHIO B HEpBHOM BOJIOKHE BBINOJIHAET MUEIMHOBAs 000J104Ka?

A)  VYckopsier mpoxokIeHue HepBHOro wummyinbca. b) IlpemoxpaHser BOJOKHO OT
MexaHU4eCcKux noBpexaeHuil. B) ObecneunBaer nutanue BosiokHa. ') [Ipenoxpanser BOJIOKHO
OT Ype3MEpPHOU NENOISIPU3ALIHH.

Kputepun onenuBanuns yueOHbIX AelicTBUH 00y4alolUXcs MPU MPOBeIeHUH
TeCTHPOBAHUS

Pesynbrar TecTHpOBaHUS OIEHUBAETCS 110 MPOLIEHTHOH IITKaJIe OLEHKH.
KaxoMmy oOydaromiemycsi IpeasaraeTcsi KOMIUIEKT TECTOBBIX 3aJaHUHM, KOJINYECTBO
KOTOpbIX IpupaBHuBaercs k 100%:

OtmeTtka Kputepun oueHuBanus

OTJIMYHO 6ombire 85% NpaBUIBHBIX OTBETOB
XOpOLIO 66-85% TpaBUITEHBIX OTBETOB
YAOBIIETBOPUTEIBHO 51-65% mpaBUITBHEIX OTBETOB
HEYIOBJICTBOPUTEIHHO MeHblI11e 50% MpaBUIIBHBIX OTBETOB




[Ipunoxenue 3

Kommiekr BOIIPOCOB K 3K3aMEHY 0 JTUCHHUIIIMHE

Bonpocsl k 5x3aMmeny i ouenku koMmnerenunu (YK-1, OIIK-6):
Paznen 1. Onpenenenne 6mopuznkn kak Hayku. Llesas u 3axaun
1. Onpenenenne Ouodusukn Kak Hayku. Ee mienu u 3a1aun.

2. OCHOBHBIC TIPUHIIAITEI METOTUYECKUX ITOIXO/I0B, IPUMEHSIEMBIX B OHO(DU3HKE
Pasjen 2. buodgusnueckne MeToabl UCCAETOBAHUS
1. Merton OIIP. IIpuHImn 1 BO3MOXKHOCTH JIJIsl pETUCTPALIH CBOOOTHBIX PaIUKAIIOB.

2. Meton SAMP. [Tpunnun. [IlpumeHeHre B HayYHbIX UCCIEAOBAHUSX U B KIIMHUKE.

3. XemmmomuHecnieHnus. Ee npumeHeHne B OMOPU3NISCKUX UCCIICTOBAHMSIX.

4. Meton ¢uryopeciieHTHBIX 30H10B. Ero ucrnonb3oBaHue i ONpeneaeHuss CTPYKTYPhI
OMOMOIUMEPOB, JJIEKTPUUYECKUX MOTCHIMAJIOB, BO3HUKAIOMIMX Ha KIETOYHBIX
CTPYKTypax.

5. ®epmenTHbie ceHCOpbl. OrnpeneneHue, NTPUHIUI ACHUCTBUSA, BO3MOXKHOCTH IS

MPAKTUYECKOTO IPUMEHEHHUS B BETEPUHAPUH.
6. MonenupoBanue GU3NOIOTUICCKUX U MATOJIOTHYECKUX TporieccoB. Onpenerenne
MOJIEIN, BUJIBI MOJEIICH.

Pa3nea 3. Buomexanuka

1. IlepBbiii 3akoH HploTOHA A MOCTYNATENbHOIO M BPAIIATEIBHOIO JBUKEHMSL.
HNueprHOCTH. Macca 1 MOMEHT MHEPLIUH.

2. Bropoii 3akon HproToHa AJ1 OCTYNATENHHOTO M BpallareabHOTo ABMKeHusA. Cua u
MOMEHT CHJIBI.

3. Kuneruueckas, noTeHIMAIbHAs U MOJHAS SHEPTUsl CUCTEMBI IPU MOCTYNATEIbHOM U
BpAILaTEIIbHOM JIBUKCHHH.

4.Pabora, mpon3BouMast MBIIIIEH MTPU U30TOHUYECKOM COKpAIICHUH. TerIonpoLyKIus
IIPY MBIIIEYHOM cOoKpalieHuu. IlepBoe ypaBHenue Xuiia.

5. OCHOBHBIE 3aKOHOMEPHOCTH MBIIIEYHOTO COKpalleHus. Bropoe ypaBuenune Xuna.

6. Cyxoe 1 BSI3KO€ TpeHUE Kak (PaKTopbl, 00€CIeUNBAIOLIEe TBUKEHUE KUBBIX CYLIECTB.
7. YpaBHEHHE HEPA3pbIBHOCTHU CTPYH. YpaBHEHUE bepHyuIn.

8. IlogpeMHas cuna kpbuia. opmyna JKykoBckoro.

Pa3nen 4. KosiedarenbHbie mpoueccbl B 0M0JI0THH
1. TapmoHHMyeckue KoieOaHus: ONpenelieHHe, OCHOBHBIC XapaKTEPHCTUKH, DHEPTHUS
rapMOHHUYECKUX KOJeOaHuil.
2. TapMOHMYECKHMH OCIHHJUIATOP, YpPaBHEHHE TapMOHHYECKOTO OCHHJUIATOpa B
UHTErpabHON U JuddepeHnnansHoi popmax.
3. 3aryxatomue KoneOaHUs: ONpeJeNieHne, TNpPUYMHA. YPaBHEHHE 3aTyXaroIIuX
Kosie0aHuH.
4. BolHyX/1IeHHbIE KOJIEOAaHNUs, pE30HAHC.
5. 3ByKOBBIE BOJIHBI, WX TPUPOJA, PACIPOCTPAaHEHHE B PAa3IUYHBIX cpeaax. O.
AKyCcTHYECKHE PEe30HATOPHI, PUHIIHIT UX JCHCTBHS.
6. OcHOBHbIE (PU3NUECKHE XAPAKTEPUCTUKHU 3BYKA.
7. OcHOBHBIE OOBEKTUBHBIE U CYOBKYTHBHBIE XapaKTEPUCTHKH 3BYKa.
8. BocnpusiTue 3BYKOBBIX BOJH CIyXOBBIM allllapaTOM BBICHIMX >XHBOTHBIX, 3aKOH
Beb6epa-dexnepa.

Pa3gea 5. 'emonmHaMuka



1. Bsaskocts Owosormuyeckux kuakocreil. MpeanpHas >XUIOKOCTh. HBIOTOHOBCKHE U
HEHBIOTOHOBCKHUE JKUIKOCTH.

2. Dusnueckue W GuU3NOIOrHYECKUE (PYHKIMHM KPOBH B OpraHu3Me. lemMaTrokpuTHOE
yucio. BunoBsle 0cobeHHOCTH.

3. 3aBUCUMOCTh OOBEMHOM CKOPOCTH IMOTOKA KUJKOCTH B 3aBHUCHUMOCTHU OT €€ CBOMCTB,
TEOMETPUYECKUX MapaMETPOB COCYHAA U BEIUUYMHBI JEHCTBYIOIIETO JABICHUS. YPaBHEHUE
[Tyazeiins

4. JlamunapHoe u TypOyneHTHOe TedueHue. Yucno PeiiHonbaca.
5. IloTteHnmanbHas U KUHETHYECKasi SJHEPTUsl KPOBOTOKA.

6. Cucronuueckuii W MHUHYTHBIH O0BEM KpoBU. Perymsmus mocTosHHOro o00BEMa
LUPKYJINPYIOLIEN KPOBH.

7. HenpepbIBHOCTB TOKA KpOBH. Bpemsi KpoBOTOKaA.
8. IlynbcoBas BonHa. E€ npupona u xapakTepUCTHKH.

9. ®ysknmoHanpHas kinaccuduranus cocynoB. Llyatupyromme cocynsl. Cocyms
conpotuieHusi. OOMEHHbIE COCYbI (KamHIISPhI).

10. @ynknuoHanbHas  KiIacCH(PHUKAIMS  COCYIOB.  AMOPTH3UPYIONIHE  COCYJIBIL.
Cocynopacnpeneneaue. OxapakTepu3oBarh ¢ OMOPU3NICCKON TOUKH 3PCHHUS.

11. PacnpeﬂeneHI/Ie KpPOBAHOI'O JaBJICHU 110 COCYHHCTOﬁ CHUCTEMC.

12. buodusuka TpaHCKaUUBSIPHOTO 0OMEHa.

Pa3znen 6. PU3NKO-XMMHUYECKHE CBOICTBA OMOMOJIMMEPOB
1. dakTopsl, ONPEACNAIONINE CTPYKTYPHBIC U (PYHKIIMOHAIBHBIE CBOMCTBA OMOIOTHYECKUX
MaKpOMOJIEKYII.
2. B3aumonelicTBusi, 06ecreunBaoe BTOPUYHYIO U TPETHUHYIO CTPYKTYPY OEJIKOB.
3. CyurHocTth ruapooOHbIX B3auMozencTBuil. X poib B (pOpMUPOBAHUM TPETHYHOH U
YEeTBEPTUUHOU CTPYKTYpHI O€JIKa.
4. KoomepaTuBHOE CBfi3bIBaHME JHMraHnoB. Ero ¢usuonoruueckas pojib Ha IMpHUMEpE
reMOnIO0HNHA.
5. CtpykTtypa 6nonoruyeckux Memopas. MIx ocHOBHbIE (DYHKIIUH.
6. CylHOCTb KHUJIKOKPUCTAIUINYECKON CTPYKTYPhI JTUMHIHOTO OUCIIOA.
7. dazoBble nepexo/Ibl B OMOMOIMMEPAX.

Pa3zgen 7. OcHoBHBbIe (popMbl 3Heprun B Ouocucremax. IlpeBpamenue 3Hepruu B
’KMBOM KJIETKe.

1. Tuddysus. Onpenenenne. DakTOphl, BIUAIONME HA WHTCHCHBHOCTH JUP(Y3HOHHOTO
notoka. 3akoH Puka.

2. TlaccuBHBIM TpaHCIOPT dYepe3 MeMmOpanbl. [loHsATHE 06 3IeKTPOIH((PY3HOHHOM



IIOTCHIIHAJIC.
[TaccuBHBIN TPaHCIIOPT UOHOB YEPE3 CEIIEKTUBHbBIC KAHAIIBI.

[TaccuBHBIe MeMOpaHHbIE NEPEeHOCUUMKU. VX OCHOBHbBIE (DU3MOJOTMUYECKH 3HAUYUMbIE
XapaKTEPUCTUKH.

AKTUBHBII TpaHCHOpPT uepe3 Ouojoruueckue MemOpaHbl. YpaBHEHUE aAKTUBHOIO
TpaHCHopTa.

ConpspkeHHBIN TpaHCIOPT Yepe3 MeMOpany. OnpeneneHue, IpuMepsbl.

OK30- M DJHJOLUMTO3 KaK aKTUBHBIM TPaHCHOPT KPYIHBIX dYacTUL. MexaHu3m
ucnoab3oBaHus sHeprun AT® mpu 3K30- U SHIOLUTO3E.

Co3znanue rpaJueHTa KOHIICHTPAUU MPOTOHOB B MUTOXOHJIPUSX M €r0 MCIOJb30BaHUE
115t pecunte3a ATO

Pa3znen 8. AxkTuBHBIE (POpMBI KHCJIOpPOAa U a30Ta B OMOJOTMYECKHX CHCTEMAX.
AHTHOKCHIAHTBI

1. [Ipupona cBOOOAHBIX paaukaioB. Mosekyna KUCI0poaa Kak CBOOOIHBIM
paaukan. AkruBHble (opMbl Kuciaopoaa (ADK).

2. buodusnueckue metoas! peructparun ADOK.
3. OcuoBHbie UCTOYHUKU ADK B )KUBBIX TKAHIX.
4. Ilponieccel, mpuBoasIIMe K MHTeHCHDHKau oopa3oBanus ADK.

5. Okcupn a3orta, €ro CHHTE3, METaboNIM3M U (PU3HOJOTHYECKas POJb B
KHUBBIX TKAHIX.

6. buodusmyeckue MeTOAbl PErUCTpalliud OKCHJa a30Ta W €ro
MPOU3BO/IHBIX.

7. AHTHOKCUIAHTHI: OTIpeneNieHue, Kitaccuurarusi.
8. [I[puMeHeHre aHTHOKCUAAHTOB B BETEPUHAPUH.

Pa3gen 9. buosnexkrpuueckne sBIEHUS.

1. [ToHsiTHE O MOBEPXHOCTHOM, BHYTPUMEMOPAHHOM M TPAaHCMEMOPAHHOM MOTEHLIMAAX.
MexaHu3Mbl UX BOZHUKHOBEHMS U (PU3HOJIOTUYECKOE 3HAYEHHE.

2. [Torenuman Jlonana Ha MeMOpaHe MEPTBBIX KJIETOK.

3. PaBHoBecHbIl oTeHunan bepumreitna. [Ipennonaraemplii MexaHu3M BO3HUKHOBEHHS.

4. CrauroHapHbIM TOTEeHIIMAN X0MKKUHA, Xakciau 1 Karna.

5. Ilorennman aeiicTBus. MexaHU3M €ro BO3SHUKHOBEHUS.

6. PacripocTpaHeHne MoTeHIMAA ACUCTBUS 110 HEPBHOMY BOJIOKHY. DH3HONIOTHUECKas poih
MUEIUHOBOI 000JIOUKH.



7. CTpyKTypa U MEXaHU3M JICUCTBUS CUHAIICA.

8. OTKpBITI/IC HaTPHUEBBIX U KAJIMEBBIX KaHAJIOB ITPU IMPOXOXKIACHWH ITOTCHIHAJIa HeﬁCTBHH.

9. Kputepuu olleHKH IpyU OPOBEAECHUHU DK3aMEHA:

- OTMeTKa «OTJMYHO» — BBIMIOJHEHBI BCE BHUABI Y4YeOHON pabOTHI,
NpeayCMOTpEeHHbIE  y4eOHbIM  MiaHoM.  OOydyaromuiics  J1€MOHCTPUPYET
COOTBETCTBHE 3HAHUM, YMEHHUH, HaBBIKOB MpPHUBEICHHBIM B  TaOIMIAX
MoKa3aTelisiM, ONEpPUpPyeT MPUOOPETECHHBIMU 3HAHUSMHU, YMEHHSIMH, HABBIKAMHU,
OPUMEHSIET UX B CUTYalUSX MOBBIIIEHHON CI0XHOCTH. [Ipu 3TOM MOTryT OBITH
JNOMYIIEHbl HETOYHOCTH, 3aTPYIHEHUS NpPU NEPEHOCE 3HAHWM W YMEHHUI Ha
HOBBIE, HECTAHIAPTHHIEC CUTYAIUU.

- OTMeTKAa «XOpPOLIO» — BBIMIOJIHEHBI BCE BHJIBI Yy4eOHOW paboTHI,
OpEeoyCMOTPEHHbIE  yuyeOHbIM  IUIaHoM.  OOydyaromuiics  J€MOHCTPUPYET
COOTBETCTBHE 3HAaHUM, YMEHHUH, HaBBIKOB MpPHUBEICHHBIM B  TaOIUIAX
MOKa3aressiM, ONEpUpYyeT NPHUOOPETEHHBIMU 3HAHMSIMHU, YMEHUSMH, HAaBBIKAMH,
MPUMEHSET UX B CTAaHAAPTHBIX cUTyalusx. [Ipm 3ToM MOryt OBITH JOMYLIEHBI
HE3HAYUTEIbHbIE OLUMOKU, HETOYHOCTH, 3aTPyAHEHHUS MPHU MEPEHOCE 3HAHUU U
YMEHUH Ha HOBBIE, HECTAHJAPTHBIE CUTYALIUU.

- OTMeTKAa «YI10BJIE€TBOPHUTEJIbHO» — HE BBINIOJIHEH OJIUH WU O0Jee BUIOB
y4eOHOM paboThl, MPETyCMOTPEHHBIX Y4eOHBIM TuIaHOM. OOyyaromuiics
JEMOHCTPUPYET  HEIMOJHOE  COOTBETCTBUE  3HAHWM, YMEHHWW, HABBIKOB
OPUBEJCHHBIM B TaOIULAX MOKAa3aTeNsM, JOMYCKAIOTCA 3HAUUTEIbHbIE OIIMOKH,
OPOSBIISICTCS YaCTUYHOE OTCYTCTBUE 3HAHUM, YMEHHW, HAaBBIKOB II0 psAy
nokaszareneil, OOydJalolIMHCS UCHBITHIBACT 3HAYUTENbHBIE 3aTPYIHEHUS MpU
ONEPUPOBAHUM 3HAHUSAMH M YMEHUSMH IIPH UX [IEPEHOCE HA HOBBIE CUTYALIMH.

- OTMeTKAa «HEeY10BJEeTBOPHUTEJIbHO» — HE BBINOJHEHbI BHUIbI Y4eOHOI
paboThl, NPEIYCMOTPEHHBbIE Y4YEOHBIM IUIAHOM, JEMOHCTPUPYET HEIOJIHOE
COOTBETCTBHE 3HAHMI, YMEHMI, HaBbIKOB NPHUBEACHHbIM B  TaOIMIaXxX
MoKa3arene, JOMYCKAIOTCS 3HAUUTEIbHbIE OIIMOKH, MPOSBISAETCS OTCYTCTBUE
3HaHUW, YMEHUN, HABBIKOB MO OOJbIIEMY psay IOKazaTesei, oOyuaromniuiics
WCIIBITHIBAET 3HAYUTENbHBIC 3aTPYAHEHHS] TPU ONEPUPOBAHUMU 3HAHUAMH U
YMEHUSIMHU MPU UX NIEPEHOCE HA HOBBIE CUTYALIHH.



