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Paboyas mnporpamma ucuuiuidHbl buosornyeckas (u3MKa cocTaBleHa B COOTBETCTBHH C
tpebopanusmMu  DenepanbHOr0  TOCYAAPCTBEHHOTO  00pA30BATENLHOIO CTAHAAPTa  BBLICIHEro
obpazosanus (PI'OC BO), yrepikzaeHHOro npukaszom MuHucTepcTBA 00pa3oBaHMs M HAyKH
Poccuiickoit  ®enepaunn  22.09.2017r. Ne 974, Pabowas mnporpamma mnpejHazHayeHa Juls
NO/IFOTOBKH CIIELHAINCTA 10 crieudansHocTH 36.05.01 BerepuHapHsHANIPABICHHOCTE HPOIPANMMBI
JlnargocTuka, jieyenue 1 npoduiakTika 00Je3HEeH HEIPOIYKTHBHBIX JKHBOTIBIX

Hacrosimass paGouass pporpamma JMCHMIJIMHBL  COCTaBJICHa B paMKax — OCHOBHOI
npodeccHoHanbHON o0pazoBaTenbHOlH mporpamMMel (OIIOIN) u yuursisaeT ocodennoctu 00y UeHHs
MpH HHKIIO3UBHOM 00pa30BaHUH JIUI[ ¢ OIPAHHYCHHLIMU BO3MOKHOCTIMH 3/40poBbst (OB3).

Cocrasutens: H.P. IlltaneBa, kanu/ar e/ laroru4ecKux HayK, JOUEHT

PaGoyas  mporpamMMa  JIMCHMIUIMHBI ~ pacCMOTpeHa  Ha  3ace/laHuu  Kadeapn
EcrecTBeHHOHAYYHBIX JIMCIMIIHH
«06» mas 2024r.(npotokos Ne 9)

A
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3as. kadenpoit «EcrecTBeHHOHAYUHBIX JIUCIHIUIHEY, | X[ &/ M.A. Jlepxo
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COAEPXKXAHUE

[Inanupyemble pe3ynbTaThl OOy4YeHHS MO AMCLUMIIMHE, COOTHECEHHBIE C
IIaHupyeMbIMU pesynbTaTramu ocBoenust OIIOIT

1.1. Ilens u 33724y JUCHHUILINHEI
1.2. KommnereHunu u muHAMKATOPBI UX JOCTHIKEHHUH

Mecto nucuumunbl B crpykrype OITOIT

O0beM TUCIUIUIMHBI U BUIBI YI4eOHOU pabOThI

3.1. Pacnipenenenne o0bemMa AUCITUIUIMHBI IO BUJAM y4eOHOM paboThI
3.2. Pacnipenenenue yueOHOr0 BpeMEeHHM 10 pa3jieiaM U TeMam

CtpykTypa u coaepkaHue AUCUUILTUHBI, BKIIOYAIOIIee MPAKTUYECKYIO
MOATOTOBKY

4.1. ConepxaHue TUCIMUILIAHBI

4.2.  ConepkaHue JICKITHMA

4.3. Copepxanue 1a00paTOPHBIX 3aHATHIA

4.4. CopnepxaHue IPaKTUUECKUX 3aHATUI

4.5.  Buasl u comepxaHue caMOCTOATENLHON pabOThl 00YUaAOIIUXCS

Y4eOHO-METOAMYECKOE 00ECTICYCHIE CAMOCTOSTEILHOM PaObOThI 00YJAIOIIUXCSI TT0
JTUCIUTUTHE

®DoH[T OIICHOYHBIX CPEJICTB IS IIPOBEACHUS MPOMEKYTOUHOM aTTECTAI[H
00yJaromuXxcst 1Mo TUCIUTUIHHE

OcHOBHasl ¥ JONOJHHUTENIbHAS ydeOHas TuTepaTypa, He0OXoqumast i OCBOCHHS
JUCLUIIINHBI

PecprLI I/IH(bOpMaI_[I/IOHHO'TeHeKOMMYHHKaHHOHHOﬁ CCTU «HHTepHCT»,
H606XOI[I/IMI)IG JJIs1 OCBOCHUA JUCHUITIINHBI

MeTOI[I/I‘-ICCKI/Ie YKasaHusA OJid o6yqafonmxc;1 10 OCBOCHHNIO AU CHUIITMHBI

COBpeMeHHI)IG HHq)OpMaHHOHHBIG TEXHOJIOTHH, UCITIOJIB3YEMBIC ITPpH
OCYHICCTBJICHUHN 06pa30BaTean0ro Imponecca no JUCHUININHE, BKIIFOYAsa NIEPCUCHb
ImporpaMmMHOIO o0ecreyeHus 1 I/IH(bOpMaIII/IOHHI)IX CIIPaBOYHBIX CUCTEM

MaTepI/IaJII)HO-TSXHI/I‘-I€CKa$I 62133, HGO6XO}II/IM35I IJId OCYHICCTBIICHUA
O6p830BaTeJ'ILHOFO mnmponecca no JMCIHUIINHE

IIpunoxxenue. POoHM OLEHOYHBIX CPEACTB I TEKYILErO KOHTPOJIS YCIIEBAEMOCTH
Y IPOBEJICHUSI IPOMEKYTOUHOM aTTeCTallui 00yUaroluXcs

Jluct perucrpauuu N3MEHEHUN
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1. TInanupyemblie pe3yJbTaThl 00YUEHHS MO TUCHUTIHHE, COOTHECEHHbIE ¢
IVIAaHMPpyeMbIMH pe3yiabTatamMu ocBoeHust OIIOII

1.1. leab ¥ 3212494 AU CHUNJINHBI

Cnemmamuct 1mo cnenuanbHocTd 365.01 Berepunapus HOKEH OBITh IMOATOTOBJICH K
pelieHno 3a1a4 MpodeCCUOHATBLHONW JEATEIILHOCTH CIEAYIONIUX THUIIOB: BPaueOHOM, IKCIEPTHO-
KOHTPOJIbHOM.

Ileqb AMCHMIVIMHBI — OCBOCHHME OO0YYAIOIMMUCS TEOPETUUYECKUX 3HAHHM, IpuoOpeTeHue
YMEHUH M HaBBIKOB B OO0JAacTH BETEPUHAPUU, B COOTBETCTBUU C (HOPMHPYEMBIMU
KOMIIETCHIUAMU

3agaum AMCUHUILINHDI:

U3y4uTh OMO(U3NYECKHE 3aKOHBI M TEOpUH, OOCCIICYMBAIOIINE TIOHUMAHUE CYTH
(u3MUYECKUX SIBICHUI B >KMBOM OPTaHM3ME Ha PA3IMYHBIX YPOBHSX €ro CTPYKTYPHOH
OpraHu3allii; COBPEMCHHbIC (u3nyYeckrne W OWOPHU3MUECKUE METOIAbl M3y4YCHHs U
BO3JICHCTBUSI HA JKUBBIC OPraHHW3MBI, OBJAJETh MPAKTUICCKUMHU HaBBIKAMU pPabOTBI C
¢busznueckuM u 6uoU3NIECKUM JTa00PATOPHBIM 0OOPYIOBAHHEM

1.2.KoMneTeHUMM U MHANKATOPbI UX JOCTHKEHU I
YK — 1. CriocobeH ocy1ecTBIATh KpUTHUECKHUI aHaIu3 IpoOJEeMHBIX CUTYal[lil HA OCHOBE
CHCTEMHOT0 TI0/IX0/Ia, BRIPA0aThIBATh CTPATETUIO ICHCTBUI

Kon u HaumeHoBaHue
WHIUKATOpa TOCTHXKEHUS ®dopmupyembie 3YH
KOMICTCHITNH
/-1 YK-1 AHAHS OOy4aronuiicss OCYIIECTBIACT CHCTEMHBIH MOAXOJ IPU NPUMCHCHUHU

OcCyIIecTBISIET TOUCK, ¢usndeckux W OMOMU3MYECKMX 3aKOHOB W 3aKOHOMEPHOCTEH,

KPUTHUYCCKHUN aHAHN3 H o0ecTieYnBaOMNX TMOHUMAaHUE CYTH (GU3NICCKUX SBICHHA B KHBOM
CUHTE3 UH(POPMAITUH, opraamme (51.0.064, YK-1 - 3.1)

MPUMEHSET CHCTEMHBIH yMeHus OOyuaromnmiics ymeeT MIPOBOJIUTH aHamm3 pe3yIbTaTOB
TTOIXOM IJTSl PEIICHUS €CTeCTBCHHOHAYYHOTO SKCIEPUMEHTa, YMETh BBIPA0ATHIBATH CTPATCTHIO
MOCTABJICHHBIX 33724 SKCIEPUMEHTANBHON JeSITeTbHOCTH

(51.0.06, YK-1-V.1)

HABBIKH OOyJarommiicst BIaJieeT METOJaMH aHaIHM3a U CHHTE3a MH(pOpMaIuu npu
pabore ¢  ¢umsmueckuM u  OmoduzHYecKMM  J1aOOpPaTOPHBIM
000py/IOBaHUEM, TO3BOJIIONIMM  IOATOTOBHTH  OOYYarOMIErocs K
npo(eCCUOHANBHOM AEeITEIBHOCTH
(51.0.06, YK-1 -H.1)

2. Mecto nucuunjuHbl B cTpykType OIIOII

Huctunnuna «buonornyeckass Qu3uka» OTHOCHUTCS K 00S3aTeNbHOM YacTH OCHOBHOMU
npodecCuoHaIbHON 00pa30BaTEeIbHON MPOTPAMMBI CTICITHATIUTETA.

3. O0bém IMCHUIUIMHBI M BUAbI Y4eOHOH padoThI
O6bem nucnumuiHbl coctaBisieT 4 3auvetHble enuuunbl (3ET), 144 akagemudeckux yaca
(tanee yacos).
JucuunnnHa u3yqaercs:
- ouHas Gopma oOyueHus B 1 cemectpe;
- 3a04yHas Gopma o0yueHus B 1 1 2 cemecTpax.

3.1. Pacnpenejienue o0beMa JUCHUILUIMHBI 10 BHIaM y4eOHOI padoThI




KomndgecTBo yacoB

Bux yae6HOI paboTh

0 OYHOU (hopMe 00yIeHHUS

0 32049HOM (hopMe 00ydIeHHS

KonrakTHas padora (Bcero), 48 16
B TOM YHCJIe IPAKTHYECKasi MOATOTOBKAa™ 9 4
Jexyuu (JI) 16 8
Ilpaxmuueckue 3anamus (113) X X
Jlabopamopmnuvie 3anamus (JI3) 32 8
CamocrosiTesbHasi padoTa odydawmuxcs (CP) 69 119
KonTpoas 27 9
Hroro 144 144
3.2.PacnipenesieHue yueOHOTO BpeMeHH 10 pa3jaejaM U TeMam
Ounas ¢popma o0ydeHus
B TOM YHCIIE
No Beero KOHTaKTHas pabora =
TeN;H HanmeHoBaHMe pa3lenoB U TeM 4ACOB §
J J3 CP =
N
1 2 3 4 5 6 7
Paznen 1. OcHOBbI OMOMEXaHUKH M OMOIHEPTETHKU
1.1. Martepusl. JIBHXeHUE MaTepUU 19 2 6 11 X
1.2. OCHOBBI OMOJIOTHUECKOH TepMOJIMHAMUKH 20 2 2 16 X
1.3 OCHOBBI THJPOJJMHAMUKU M OMOAKYCTHKH 20 4 4 12 X
Paznen 2 DnekTpoMarHUTHBIC U3IYYEHUsI U KHBbBIC OPTaHU3MBI
2.1. OIEeKTPOKMHETHUYCCKHUE SBJICHUS B KJIETKE 20 2 4 14 X
2.2. DneKkTpoMarHuTHoe nojie. PajmoakTHBHOCTb 38 6 16 16 X
KonTtpons 27 X X X 27
Hroro 144 16 32 69 27
3aounas popma oOyuenust
B TOM YHCIIe
No Beero KOHTaKTHas pabora* =
TGNIH HanmeHoBaHue pa3lenoB U TeM 4ACOR g
J JI3 CP =
~
1 2 3 4 | 5 ] 7 8
Pasgen 1. OcHOBBI OMOMEXAHUKH U OMOIHEPTETHKHN
1.1. Martepus. [IBIKCHAE MaTepHU 22 2 X 20 X
1.2. OCHOBBI OHOJIOTHIECKOHN TEPMOIHHAMHKH 22 2 X 20 X
1.3 OCHOBBI THAPOJAWHAMHKH U OMOAaKyCTHKHI 24 0 4 20 X
Pasnen 2 DnekTpOoMarHUTHbIEC M3IYYCHHUS U KHBBIC OPTaHU3MBI
2.1. ONEeKTPOKMHETUUECKUE SIBJICHHSI B KIIETKE 24 2 2 20 X
2.2. DJleKTpOMarHuTHoe noJje. PaginoakTHBHOCTD 43 2 2 39 X
KonTtpons 9 X X X 9
Hroro 144 8 8 119 9




4. CTpyKTYpa U colep:KaHue TUCHUILIHHBI, BKIYAIOIIee MPAKTHYECKYIO MOAT0TOBKY
4.1.Conepxanue 11 CUMILTAHBI
[lpakTuyeckass MOATOTOBKA TMPH  peaM3alliil  JUCHHUILTMHBI  OPTaHU3yeTCs IyTeM
MPOBEJIeHUST Tab0PaTOPHBIX PabOT, MPEIyCMATPUBAIONINX YIacTHE OOYYAIONIMXCS B BBIMOJTHCHUU
OTIEIBHBIX AJIEMEHTOB Pa0OT, CBSI3aHHBIX C Oy Iylel MpodheCCHOHATLHON IEATEIIEHOCTHIO.

[IpakTudeckass TOATOTOBKA BKJIIOYACT B ceOsl OTHEIBbHBIC 3aHATHS JICKIIMOHHOTO THIIA,
KOTOpBIE TIPEIyCMaTPUBAIOT Mepeaauy yueOHod uHdopmanuu o0ydarommmcs, HeoOX0uMOl st
MOCJICTYFOIIIETO BBHITIOJHEHUS Pa0OT, CBSI3aHHBIX ¢ Oyaymei mpodeCcCHOHATBHON ACSTEIBHOCTHIO.

OO0beM MNpakTUYECKOM IOArOTOBKM (B IPOLEHTAaX OT KOJUYECTBA 4YacOB KOHTAKTHOM
paboThI) s AUCIUILTNH, PEaM3YIOMuUX: YHUBepcanbHyo kommereHiuto (YK-1) no 15%;

Pazgesn 1. OcHOBBI OMOMeXaHMKHU M OMOIHEPTreTHUKH

Marepus. /IBukenne MaTepuu
Marepusi, ee Buasl. DyHaameHTanbHble B3auMoieicTBusA. JIBuxeHue wMarepuu. OCHOBHBIE
HaNpaBJICHUs B3aUMOCBs3eH  (puzmueckon u Ouonornyeckoil Hayk; Ouodusuka. Ponb
OMO(pU3NYECKOr0 3HaHHUS B NMPO(ECCHOHAIBHOW MOATOTOBKE BETEpUHApHOro Bpada. M3mepeHus
¢usnueckux BenuuuH. [IpuOnmKeHHbIE BEIYMCICHUS.

OcHOBBI 0M0JIOTHYECKOH TEPMOIUHAMUKH

OcHOBHbIE  MOHATUA  TepPMOAMHAMUKH. OCOOEHHOCTH  KHMBOIO  OpraHuM3Ma  Kak
TEepMOIMHAMHUECKON cucteMbl. IlepBblii 3aKk0H TepMoAMHAMUKU B Ouosoruu. TemsoBoil GanaHc
XKUBOro opranusma. @Ousmueckue OCHOBbI TEPMOPETyJSIMM oOpraHusma. Bropoil 3akoH
TEPMOJIMHAMUKH B OMOJIOTUU

OCHOBBI THAPOAMHAMHUKHU H 0M0AaKYCTHKH.

ONEMEHTBI TUAPOCTaTUKUA. OCHOBBI TMAPOAMHAMUKH BS3KHX JKUIKOCTEH 3aKOHOMEPHOCTHU
TEYEHMsI KPOBU B CEPJIEYHOCOCYIUCTON CUCTEME KUBOTHBIX U YEJIOBEKa ApTepUalbHOE JIaBICHUE.
ITynec. KonebarenbHoe JBuwxeHue Ymopyrue naedpopmanuu. MexaHudyeckue KoyieOaHUs
Mexannueckue BojHbl OcHOBBI akycTHKU OcHOBBI OnoakycTuku MHpasByk. YiapTpa3Byk

Pa3nes 2. Dj1eKTPOMATrHUTHBIC H3JIy4eHHSA U )KHBbIe OPraHU3MbI

DJIEeKTPOKMHeTHYeCKHe ABJIeHHUS B KIeTKe

Crpoenue, cBoiicTBa U (pyHKIMM MeMOpaHbl KieTKu. O000IEeHHOe ypaBHEHHE HepeHoca.
TermnonpoBOAHOCTb, BSI3KOCTh, IU(DdY3Hs, OCMOC, 3JIEKTPOINPOBOJHOCTh KaK YacTHBIE Cllydau
nepeHoca [laccuBHBIH TpaHCHIOPT BelIECTBa 4epe3 MeMOpaHy KIETKH. AKTUBHBIA TpPaHCHIOPT
BelllecTBa dYepe3 MemOpaHy. buonorennman mokosi. buomorennuman nevictBus. M3mepenue wu
peructpanust OuonoTeHuuanoB. 3akoH Owma JUis ydacTKa LM C XKUBOW TKaHbIO. SIBieHue
MOJIApU3alluy KUBOW TKaHW. ['anpBaHM3aluss U HMOHO(OPE3 — METOAbl JEUEHUS MOCTOSHHBIM
NEKTPUYECKUM TOKOM.

DJIeKTPOMAarHuTHoe 1noJie. PaainoakTuBHoCTH

Xapakrepuctukn OMII: [llkana 31eKTpoMarHUTHBIX BOJH I[lepeMEHHBIN 3IE€KTPUYECKHUN
TOK W KMBasi TKaHb. J[efiCTBUE 3JIEKTPOMArHUTHOIO MOJIS paJAuorana3oHa Ha KMBbIE OpTraHU3MBI
VYBU-tepanusi, unaykrorepmus. McrnyckaHue M TIOIVIOIIEHME CBETa aTOMaMHU  BEILECTBA.
[IpencraBienust 0 NpUPOAE BUAUMOIO CBETa, MH(PAKPACHOTO U yIbTPapHOIETOBOTO U3IYUEHUS U
€ro BIMSHMM Ha >KMBOTHBIX. buo¢usuka 3purenbHoro BocmpusTHs Onrtuyeckass MUKPOCKOMMSL.
OcHoBbl ~ (potomerpun. [lomsipuzaumsa cBera. JlromuHecnenuus. CBepxciaboe CBEUEHUE.
dusnueckue CBOHCTBA M OMOJOTMUYECKOe JeicTBHE Ja3epHOro uinydyeHus. CTpoeHHe aTOMHOTO
anpa. PagnoaktuBHOCTE. J[03bI paIMOAKTUBHBIX U3JTyYEHUH.

4.2. Conep:xanue JeKIUH

Ounas ¢popma o0ydeHus

Ne KomnuectBo |[IpakThueckas
Kparkoe conepxanue JeKuuu
/I 4acoB IIOATOTOBKA
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Marepus. JBmxenue wmarepun /Marepus, ee Buubl. PDyHaameHTalbHbIE
B3auMOIeHCcTBY. [|BH)KEHHE MaTepHH.

Brodnszuka xak Hayka /OCHOBHbIE HalPaBJICHUS B3aUMOCBS3U (QU3HMUYECKOH 1
Ouonorndeckoil Hayk; Onodusrka. OObEKT U NpeaAMeT OHOPHU3UKN KaK HAYKH.
Ponp  Ouodusnmueckoro 3HaHUS B NPO(ECCHOHAIBHON  MOATOTOBKE
BETEPHHAPHOTO Bpaya/.

IepBeiii  3aKOH TepMoOAMHAMHKHA B Ouonoruu [ TepMoauHAMUYECKHE
mapaMmeTpel M Tporecchl. M3o0iMpoBaHHAas TEPMOIUHAMHYECKAs CHUCTEMa,
OTKpBITas TepMOAMHAMHUYecKas cuctema. OOpaTuMble W HEOOpaTUMBIC
TepMorHaAMU4ecKue Tporecchl. COCTOSIHUE TEPMOIUHAMHUYECKON CHCTEMBI:
pPaBHOBECHOE, HEPaBHOBECHOE, CTAlMOHApHOEe. | WapoAnHaMUYecKas MOJCIb
CTAalMOHAPHOTO COCTOsiHUs. [lepBblii 3aKOH TEPMOJMHAMUKKA B TEPMHHAX
¢uszukn. OCOOCHHOCTH JKUBOTO OpraHuM3Ma KaK TEPMOIUHAMHYECKOMN
cucteMsl. [IepBbiii 3aKOH TEPMOJIUHAMUKH U )KUBOU OPTaHU3M.

Cxema TeruioBOro OajaHca JKMBOTO OpraHH3Ma. OHEPrus  MHUIIIH.
KanopwuiiHocTs 0OenKOB, KHPOB, YIiaeBonoB. 3akoH ['ecca. Bumbl paGoThl B
XKHUBOM opranusme. IlepBuiHas ¥ BTOpUYHAS TEIUIOTa/

Bropoii 3akoH TepMmoauHaMHUKH B Ouojoruu / CymHOCTh TEPMOPETYJISIUH.
TToHATHS «TETIONPOAYKLIUS» U «ylelbHas TEIUIONPOAYKIIHSD YKMUBOTHBIX, X
3aBUCHUMOCTh OT MacChl )XKUBOTHOTO. [IepeHOC TEIIOTHI B )KUBBIX OpraHU3MaXx.
CymHOCTh TEIUIO0OOMEHA JKHBOTHOTO C OKpYyXarolmel cpeaod. Bumbl
TEII000MeHa (TEIIONPOBOAHOCTh, KOHBEKIIHS, H3IIyYCHHE, WCIApeHHE), UX
(usnyecKkas CynHOCTh, POPMYJIIBI H 0COOEHHOCTH MPOSBIICHUS B OpraHU3Max.
ITonarue »HTpormu. IlpuBemeHHOE KOJIMYECTBO TEIUIOTHL. BTOpoil 3akoH
TEePMOJUHAMUKHU JUIsl HW30JUPOBAHHBIX cHcTeM. [IpuHUUMNI Bo3pacTaHus
SHTPONUH B M30JUPOBAHHBIX CHCTEMaX; PaBHOBECHOE cOCTOsiHUE. I3MeHeHne
U COXpaHEHHE DJHTPONMM B JKUBOM OpraHusme, Bropoil 3akoH
TEPMOJMHAMUKU ISl KUBOrO0 opraHu3ma. COCTOSIHHE >KM3HH M CMEPTH B
TepMHUHAX (HU3UKH/.

OcHOBbl  remMoAuHamuku  /['MapoOMHAMMKA — WIEANbHBIX  KHIKOCTEH
VYpaBHEHME HEPa3pbIBHOCTH NIOTOKA. YpaBHeHUe bepHyinu. ['mnponunamuka
BSI3KMX JKHAKOCTeH YpaBHeHue HbIOTOHA 171 CUIbl BHYTPEHHEIO TPEHHS.
JlamuHapHOe W TypOyJICHTHOEC TEYCHHS >KHIKOCTeH. 3akoHbl Ilyaseins u
Crokca. KpoBb, Kak HCHPIOTOHOBCKaS! JKHJIKOCTB/

OcHoBbl ~ Omoakyctuku /KoneGatenbHoe — aBWKeHHE . .MexaHHYecKHe
koneObanusa.  MexaHudyeckue  BONMHBL.  OCHOBBI  aKyCTUKH.  OCHOBEI
OunoakycTHKH. Brustane mryma Ha )uBOTHBIX. MHPpa3Byk. Dddexr Horrepa/

DJEeKTPOKMHETHUYECKUE SBICHUSA B KieTke /O0mas CTpyKTypa W COCTaB
kinetkn  CtpoeHme MeMOpaHbl KieTkn. @DyHKIHH MeMOpaHBI —KICTKH.
Omsmueckue CBOWCTBA MeMOpaHBI KIeTKH [lacCHMBHBIN TpaHCIOPT BEIIECTBA
yepe3 MeMOpaHy KieTkd / TpaHCHOpPT BeriecTBa 4epe3 MeMOpaHbl KICTKH.
[MaccuBHbIi TpaHCHOPT BeliecTBa uepe3 MeMmOpany kieTku. Juddysus.
Ocmoc/

BuonoTeHnnansl /AKTHBHBIM TPAHCIIOPT BEIIECTBA 4Yepe3 MeMOpaHy.
Mexanu3m paboOThl  Kalnuii-HATPUEBOTO Hacoca. MexaHu3M 0OO0pa3oBaHUS
OWomoTeHIMaNa TMOKos. YpaBHeHHe [ompaMaHa. BuomoreHmman meHCTBHS.
Buonorennuainst B BerepuHapun (DK, 30T, SMI)/.

JleficTBUe  DNEKTPOMATHUTHBIX M3JAy4YE€HHHA HA KHUBbIe OpraHu3mbl [
Onextpuueckuit 3apsia. BzaumonencTeue 3apsios.

DJIeKTpUUYecKoe TOJIEe U )KUBBIE OpraHu3Mbl. MarHuTHOe mojie Toka. BemectBo
B MAarHUTHOM IIOJIe. BiusHHME MarHUTHOTO TIIOJISI Ha JKUBOW OpTaHH3M.
OnekTpoMarauTHOE To1e OCHOBHEIC TTOJIOKEHHS TEOPUH SJICKTPOMArHUTHOTO
monst (OMII). Illkama DMB. IlepeMeHHBIH 3JIEKTPHUSCKHUH TOK M IKHUBAS
TKaHb/

Ontrdyeckne W  PagWOAKTHBHBIE W3IY4YEHHWS W JKUBBIE  OPTaHU3MBI
/BHyTpHaTOMHBIE TIPOLECCHl MpPH HWCIYCKAaHWM W TIOTJIOIMICHHH CBETa.
JlromuHecueHnus. DoTO3IeKTpUUECKU I s dekr. NunyuupoBanHoe
(BBIHYXKZIEHHOE) W3Iy4YCHHE M WCIIOJIB30BAaHUE JIa3ePHOTO W3IIydeHHUS B
BeTepuHapuu. YipTpaduoieToBoe u3irydeHune. CTpoeHHe aTOMHOTO Sfapa.
PajmoakTiBHOCTB. PainoakTHBHBIE M3Ty4YeHHs M XKHUBbIE OPraHu3Mbl/

HToro
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3aouHnas popma o0yueHust

HaumeHnoBaHue jexuuu

KomnuecTBo
JacoB

[IpakTrueckas
MTOJITOTOBKA

Martepus. JBwkenwe marepun /Marepus, ee Buabl. DyHIaMeHTaIbHBIC
B3aMMOJICHCTBUYS. [[BIKEHHE MaTEpHH.

buodmsnka kak Hayka /OCHOBHBIE HaPaBIICHUS B3aMMOCBS3U (DU3MUECKON U
Ouosorudeckoi Hayk; onopusuka. OOBEKT U peaMeT OMO(DU3UKN KaKk HAyKH.
Ponp  Owmodusmueckoro 3HaHMA B  MPOo(ecCHOHANBHON  TOATOTOBKE
BETEPUHAPHOTO Bpaya/.

2

+

IlepBeIit 3akoH TepMomuHamuKku B Ouonormm / TepMmoauHAMHUYCCKUE
mapaMeTpel ¥ MpPOIECChl. M30aMpoBaHHAs TEPMOIUHAMUYECKAs CHCTEMA,
OTKpBITasi TEepPMOJMHAMHUuecKas cuctema. OOpaTuMmble W HEOOpaTUMEBIC
TepMoaArHAMHYEeCKHE Tporecchl. COCTOSHUE TEPMOIUHAMUYICCKON CHUCTEMBI:
PaBHOBECHOE, HEPaBHOBECHOE, CTAIlMOHApPHOE. [ MIpOoIMHAMUYECKAsT MOJCIh
CTAIlMOHAPHOTO COCTOsHUS. [lepBBI 3aKOH TEPMOJIMHAMUKHA B TEPMHHAX
¢usukn. OCOOSHHOCTH JKHUBOTO OpraHM3Ma Kak TEPMOIUHAMHYECKOMN
cuctembl. [1epBbIit 3aKOH TEPMOJUHAMUKH U )KMBOW OPTaHHU3M.

Cxema TemoBoro ©OajmaHca JKHBOTO OpraHH3Ma. OHEpPrus  IHIIY.
KamopuiinocTh 0enkoB, XHPOB, yriieBofoB. 3akoH ['ecca. Buapl paGoTel B
KIBOM opranmsMe. [lepBrudHas 1 BTOPUYHAS TEIIOTa/

Bropoii 3akoH TepmoanHamMuku B O6nosornu / CyInIHOCTH TEPMOPETYIISLIUH.
[oHATHS «TETUIONPOAYKIHMS» U «y/AeNbHAsl TEIUIONPOLYKIUS» KUBOTHBIX, UX
3aBUCHMOCTH OT MAacchl JKUBOTHOTO. [IepeHOC TEeMIOTHI B )KUBBIX OpraHU3Max.
CymHoCTh TEIIoOOMEHa JKMBOTHOTO C OKpy»Kawoumed cpemoid. Bupsl
TEII000MeHa (TEIIONPOBOIHOCTh, KOHBEKIUS, M3JIyYeHHE, UCIApeHHe), UX
¢du3nyeckas CymHOCTb, (JOPMYJIbI 1 OCOOEHHOCTH TPOSIBICHHS B OPraHU3MaXx.
Ilonsatne sHTponuu. IIpuBeneHHOE KOJIMYECTBO TEIJIOTHL. BTOpoil 3akoH
TEPMOJVHAMUKN JUI HM30JIMPOBAHHBIX CHCTEM. [IpHHIMII BO3pacTaHUA
SHTPONHMH B W30JIMPOBAHHBIX CHCTEMaX; PAaBHOBECHOE COCTOSIHUE. VI3MeHeHHe
U COXpaHEHHWE DJHTPONMM B JKMBOM OpraHmsMe, Bropoii 3akoH
TEPMOJVHAMUKN JJISL XKUBOTO opraHm3Ma. COCTOSIHHE JKH3HH U CMEPTH B
TepMUHaX (HU3HKH/.

OcHOBBI  TeMoaWHaMWKH /[WopoauHamMuKa — HOCANBHBIX  KHUIKOCTEH
VYpaBHeHHE HEpa3pbIBHOCTH MOTOKA. YpaBHeHue bepuymnun. ['mnpoaunammka
BSI3KUX JKHUIKOCTeW YpaBHeHue HblOTOHA Uisi CHIIbI BHYTPEHHETO TPEHUS.
JlamuHapHoe u TypOyneHTHOe TedueHus KuakocTed. 3axonsl [lyaseiins wu
Crokca. KpoBb, Kak HEHBIOTOHOBCKASI KHIKOCTh/

OcHoBel  Ouoakyctuku /KonebarenpHoe — jaBmkeHHE .MexaHHYECKHE
konebanusa. MexaHudeckne  BOJMHBL.  OCHOBBI  aKyCTHKH.  OCHOBBI
OuoakycTuku. Bausiaue myma Ha xuBoTHbIX. MHpassyk. Dddekr domrepa/

DJeKTPOKMHETHYECKUE sBIIeHUsT B kieTke /OOIas CTpyKTypa M COCTaB
kiaetkn CrtpoeHne MeMOpaHbl KieTkH. DyHKmMH MeMOpaHBI KIIETKH.
®duznyeckue cBoiicTBa MeMOpaHbl KieTKH [laccHBHBIM TpaHCIIOPT BemiecTBa
yepe3 MeMOpaHy KieTkd / TpaHCIoOpT BemiecTBa 4epe3 MeMOpPaHbBI KICTKH.
[MaccuBHbI TpaHCHOPT BemecTBa uepe3 MeMmOpaHy wieTku. Jduddysus.
Ocmoc. bronorennuansl .AKTHUBHBIN TPaHCIIOPT BEUIECTBAa 4epe3 MeMOpaHy.
MexaHu3m pabOTBl  KaJMH-HATPUEBOrO Hacoca. MexaHH3M 00pa30BaHU
OuoMOTeHIIMANA TMOKOs. YpaBHeHue [onmbamana. BuomoreHiman aedCTBHS.
buonorenuuans B Berepunapun (9K, 93T, OMI)/.

JlelicTBue  DJIEKTPOMArHUTHBIX M3JIY4YE€HHH Ha OJKMBbIE OpraHu3mbl /
DnexTpuueckuit 3apsij. BzaumoneicTBre 3apsios.

DJeKTprYecKoe ToJe U )KUBBIE OpraHu3Mbl. MarHuTHoe moJje Toka. BemecTso
B MarHUTHOM TMIoyie. BiusHHME MarHMTHOTO TOJII Ha >KUBOW OPTaHHU3M.
OnexrpoMarauTHOe 1oe OCHOBHBIE MOJIOKEHHUS TEOPHH SJIEKTPOMArHUTHOTO
nons (OMII). Ilkxanma OMB. IlepeMeHHBIH AIEKTPHUUYECKUH TOK M SKHBas
TKaHb/

Ontudyeckue W pagMOAKTHBHBIE U3IY4YEHHUS U JKUBBIE OPIraHU3MBbI
/BHyTpHaTOMHBIE TIpOLIECCHl MNPU HCIYCKAaHWHM M TOTJIOMIEHWH CBETa.
JromuHecHueHIHS. ®dotosnekrpudeckuii  3ddexT. WnpynuposanHoe
(BBIHY)KIGHHOE) M3Jy4YeHHE M HCIOJIb30BAHME JIA3€PHOTO M3IYYeHHsS B
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BETCpHUHApUU. yﬂpra(i)I/IOJ'IeTOBOG H3JTy4YCHUC. CTpOCHI/IC ATOMHOTI'0 dAapa.
PaﬂI/IOElKTI/IBHOCTL. Pa,HI/IoaKTI/IBHLIG N3JIYYCHUS U JKHUBBIC Opl"aHI/I?)MI)I/

Hroro 8 1

4.3. Cogepxxanue JJa0OPaTOPHBIX 3aHATHIH

Ounas ¢popma o0ydeHus

No . KomnuectBo  |[IpakTuyeckas
HammenoBanue 1abopaToOpHBIX 3aHATHI
n/n JacoB MOATOTOBKA
1 Odusnueckue BeanduHbl. [TpuOnmKeHHbIC BEIYUCIICHHS 2 +
2 W3mepennst GU3HIECKUX BETMINH 2 +
3 V3mepenne Gpu3nUecKiX BEIHYHH IEKTPOU3MEPUTEIbHBIMHU ITPUOOPAMH. 2 +
4 | WccnenoBaHne BIAKHOCTH BO3IyXa 2 +
5 HccnenoBanue IBMKEHUSI KPOBH B CEPACYHO-COCYTUCTON CUCTEME 5 +
KMBOTHBIX U YeJIOBEKa
6 | MccnemoBaHre IIIOTHOCTH KUAKOCTH PU OMOIITH BecoB Bectdais +
7 | ViccnenoBaHue BSI3KOCTH )KUAKOCTH, U3MepeHne Koo hUIMeHTa BSI3KOCTH
8 HccrenoBanne yrpyrux CBOHCTB KOCTHOM TKaHU, H3MEPEHUE MOIYIIS 2
YOPYTOCTH
9 HccnenoBaHue CBOWCTB yIbTpa3ByKa, U3yUYE€HHE YIbTPa3ByKOBOIO 5 +
TEPaNeBTUUECKOTO anmnapara
10 HccrenoBanue 351eKTPOIIPOBOIHOCTH )KUBOH TKaHHU, H3MEPEHUE YACTHHOTO 5 +
COIIPOTHUBIICHHS
11 HccrenoBanve OBIDKSHISI HOHOB B KUBOW TKaHU, H3YUCHHUE METOIOB 2 +
JICUCHUSI MOCTOSIHHBIM JJIEKTPHICCKAM TOKOM
12 HUccnenoranue Biausaus DMII paguoauanazona Ha OHONIOTUYSCKUE OOBEKTHI 5 +
IIpU oMol annapara aius Y BU-tepanuu
13 | UccrepoBanme MaJbIX 00BEKTOB IIPH MOMOIIH ONTHYSCKOTO MUKPOCKOTIA 2
14 Wzyuenue nosispumerpa. M3mMepeHre KOHIEHTPAIMK pacTBOPa ONTHYECKU 5
AKTHBHBIX BEIECTB IPH OMOIIIHU MOJISIPUMETPA.
15 HccrenoBanue CIEKTPOB OMOIOTHYECKH BAYKHBIX MOJICKYJI TIPU TIOMOTIH 5 +
CIIEKTPOCKOIIa
16 | MccienoBanue OCBEIIEHHOCTH Pad04ero MecTa py MOMOIIH JIKCMeTpa
17 | UccrepoBaHue pagralldOHHOW 00OCTAHOBKH B IOMEIICHUN
Hroro 32 6
3aounas popma o0yueHnus
Ne . Komngecto  |IIpakTHyeckas
HamnmenoBaHue nabopaTOpPHBIX 3aHATHHA
n/n 4acoB MOJTOTOBKA
1 HccrenoBanve OBIKSHUSI KPOBH B CEPACIHO-COCYTUCTON CHCTEME 5 +
KMBOTHBIX U YeJIOBEKa
2 VccnenoBanue BSI3KOCTH JKHIKOCTH, U3MEpeHne KO3 (QUIIMEHTa BSI3KOCTH 2
3 HccnenoBaHue 3J1€KTPONPOBOJHOCTH KHBOH TKAHU, N3MEPEHUE YIEILHOTO 5
COIIPOTHBIICHHS
4 | Mccnenosanue Majibix 06BEKTOB MPH MOMOIIH ONTHYECKOT0 MUKPOCKOMA 2
Hroro 8 3

4.4 Conepxxanue NpPaKTHYECKUX 3aHATHI
[IpakTudeckue 3aHATHs HE TTPEyCMOTPEHBI
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4.5. Buasbl U cofep:KkaHue CaMOCTOSITe/IbHOI padoThl 00y4aroIMXCs

4.5.1. Buabl caMocTOoSITeIbHOI padoThl 00y4arOIIUXCs

Bunasl camocTosTensHON paboThI 00ydJaromuxcs

KomnaecTBo gacoB

o OYHOU (hopMe 00yUCHHUS

0 32049HOU (opMe 0OyueHus

[MoxroToBka K yCTHOMY OTpPOCY Ha TJAOOpaTOPHOM 3aHSATHH 32 8
ITonroToBKa K KOJIJIOKBUyMaM, CAMOCTOSTEIIbHOE U3yUEHUE 37 111
TeM

Hroro 69 119

4.5.2. Conep:kaHue caMOCTOSITEIbHOU PadOThI 00y4aIOIIUXCS

KoanuecTBo yacos

No
i HaumeHnoBanue TeM u BOIIPOCOB IO OYHOU d)opMe 10 3a04YHOUN d)opMe
00y4eHHUS 00yJYeHHS

Oduznyeckue BenuduHbl. [IpubarkeHHbIe BRIYUCICHUS 2 4
M3mepeHns GU3NIECKUX BEIMIUH 2 4

3. W3mepenune Gpu3nIecKux BEITUYUH 3JICKTPOU3MEPHUTEILHBIMU 2 2
nmpubopaMu
HccnenoBanue BIaXXHOCTH BO3AyXa 2 2

5. HccrnenoBanne OBIKEHIS KPOBH B CEPACYHO-COCYIUCTOM CUCTEME 2 2
JKUBOTHBIX U UEJIOBEKA
HccnenoBanue MIOTHOCTH XKUIKOCTH IPH OMOIM BecoB Bectdais 2 4
HccrnenoBanne BI3KOCTH KUIKOCTH, H3MepeHne Kodhduiienrta 2 4
BS3KOCTH

8. HccnenoBanue ynpyrux CBOMCTB KOCTHOM TKaHU, U3MEPEHUE 2 4
MOJYJISI YOIPYTOCTH

9. HccrenoBaHue CBOWCTB yIbTPa3ByKa 2 2

10. HccnenoBanue 31eKTpONPOBOAHOCTH KUBON TKaHU, U3MEPEHUE 5 2
YACILHOTO COMPOTHBIICHUS

11. HccrnenoBanne IBIKEHISI HOHOB B )KUBOW TKAaHH METOJOM 5 4
anekTpodopesa

12. HUccnenosanme Bnustanst OMII pannoanamnazoHa Ha OMOJIOTHYECKIE 2 2
00BEKTHI PH ITOMOIIH anmapara st Y BU-tepamim

13. HccnenoBanune Manbix 00BEKTOB MPU TIOMOIIN ONITUYECKOTO 4 8
MHUKPOCKOTa

14. Wzydenue momsipumeTpa. Mi3MepeHne KOHIICHTPALUK pacTBOpa 2 12
ONTUYCCKU aKTHBHBIX BEIIECTB MPH MOMOIIH IOJIPHUMETPA.

15. HccnenoBanue CIEKTPOB OMONIOTHYECKH BaXKHBIX MOJIEKYJI IPU 5 4
MTOMOIITH CIIEKTPOCKOIA

16. HccnenoBanne 0CBEIEHHOCTH pabovero Mecta ImpH MOMOIIN 5 2
JIFOKCMETpa

17. HccnenoBanne paguanioHHON 00CTAHOBKHU B IIOMCIICHHU 4

18. IToaBeneHre UTOroB OMOPU3NISCKUX UCCIICTOBAHMI 2 5

19. IMoaroToBka K KOJIIOKBHYMY 1O pasneny « OCHOBBI OHOMEXaHHUKH U 13 X
OHMOSHEPTETHKI

20. IToaroToBKa K KOJJIOKBUYMY 1O pa3aeny « DJeKTpOMarHUTHbBIE 14 X
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W3Iy4yeHus. PaMoaKTHBHOCTEY
21. | Bropoii 3aKOH TepPMOJNHAMUKH B OHOTIOTHUH X 10
22. | OCHOBBI FeMOTHHAMHKH X 10
23. | OcHOBBI 6HOAKYCTHKH X 10
24. BronoreHninane: X 10
25. | OnTuueckue U paIMOAKTHBHbIE H3TyYEHHS 1 KUBbIE OPraHH3MbI X 8
X | Hroro 69 119

5. YueOHO-MeTOAMYECKOE oDecriedeHre CAMOCTOSITeIbHOI PadoThl 00y4YarOMXCs MO
AMCUHMILINHE

YyebHo-meToanueckue pazpadbotku umerorcs B Hayunoit 6ubnumoreke ®I'bOY BO IOxHo-
VYpaneckuii 'AY:

1 buonoruyeckas (u3MKa: METOAMYECKHE YKa3aHHUs K JIaDOpaTOPHBIM 3aHATHSAM IS
oOyyaromuxcsa 1o crneuuanbHoctd 36.05.01 Berepunapus, ypoBeHb BBICIIEIO 0Opa30BaHUS
cnenuanuteT, Gopma obyuenus ounas / H. P. Ulranesa; IOxno-Ypansckuii ['AY, UnctutyT
BeTepUHApHOW MeauIUHEL - Tpounk: FOxuO-Ypansckuit AY, 2023. — 191 ¢. — Pexwum nocryma:
https://edu.sursau.ru/course/view.php?id=9352

2. llltaneBa H.P. buonornveckas ¢pusnka: METOAMYSCKUE PEKOMEHIAIMU IO OpraHU3aIlluu
CaMOCTOSITENNbHON paboTel oOyuaromuxcs mo crneuuasbHoctu 36.05.01.Betepunapus, ypoBeHb
BBICIIIETO 00pa3oBaHMs — crnenuanuteT, Gopma oOyuenus — ounas / H.P. IlrameBa. — Tpowuuk,
OI'BOY BO [OxHo-Ypanbckut T'AY, 2023. - 53 c¢. — Pexum pocryna:
https://edu.sursau.ru/course/view.php?id=9352

3. buonoruueckas ¢Qusmka: MeTOIWYECKUE YKa3aHUS K J1a0OpaTOPHBIM 3aHATHSIM IS
oOyyaromuxcs 1o crnenuanbHoctd 36.05.01 Berepunapus, ypoBeHb BBICIIETO 00pa30BaHUS
cnenuanuteT, popma oOyuenust 3aounas / H. P. Illranesa; KOxuno-Ypansckuit ['AY, Unctutyr
BeTepUHApHOW MenuIuHbL. - Tpournk: FOxuo-Ypansckuit [AY, 2023. — 40 c. — Pexum mocryma:
https://edu.sursau.ru/course/view.php?id=9352

4. lllraneBa H.P. buonorudeckas ¢usmka: MeToguveckrue peKOMEHAAlUU MO OpraHU3aluu
CaMOCTOSITENIbHOM paboTel oOyuaromuxcst mno crneunanbHoctu 36.05.01.Berepunapusi, ypoBeHb
BBHICIIIETO 00pa3oBaHus — crenuanuTet, popma oOyuenus — 3aounas / H.P. llltanesa. — Tpouik,
®I'bOY BO HOxHo-Ypamsckmit T'AY, 2023. - 31 ¢ - Pexwm jgocryma:
https://edu.sursau.ru/course/view.php?id=9352

6. DoHJ OLIEHOYHBIX CPEaACTB AJIA IIPOBEACHUS l'lpOMC)KyTO'—IHOﬁ aTTreCTallumn
Oﬁyqamumxcsx no JMCHHUIIJIMHE

st ycTaHOBJIEHUSI COOTBETCTBHS YPOBHS MOJATOTOBKHM oOyuatomuxcs TpedoBanusm OI'OC
BO pa3zpabotan (oHA OLIEHOYHBIX CPEACTB JIJIS TEKYLIEro KOHTPOJS YCIEBAEMOCTH M MPOBEICHUS
MPOMEXKYTOUHONU aTTecTanuu oOydaronmuxcss mo gucuurinHe. @DoHJ OLEHOYHBIX CpPENCTB
npeacrasieH B [Ipunoxenun.

7. OcCHOBHAsl M JONOJHUTEIbHASl Y4eOHAs JINTEpaTypa, HeoOXoAUMAast IJIsl OCBOCHHS
AUCHHUITIIMHBI

OcHoBHasl U IOTIOJIHUTENbHAs yueOHas turepaTtypa uMmeercs B Hayunoit 6ubnmoreke u
ANEeKTPOHHON HHPOpMaImoHHO-00pazoBarensHoi cpene @I'BOY BO I0xuo-Ypansckuit [AY.
OcHoBHas:

1. Bonbkenmreitn, M. B. buodusuka : yuebnoe nocobue / M. B. BonbkeHmteitn. — 4-e 3., crep.
— Cankr-IletepOypr : Jlanp, 2022. — 608 ¢c. — ISBN 978-5-8114-0851-1. — Tekcr :
9JIeKTPOHHBIH // JlaHb : anexkTpoHHO-Onbnmoreunas cucrema. — URL:
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https://edu.sursau.ru/course/view.php?id=9352
https://edu.sursau.ru/course/view.php?id=9352
https://edu.sursau.ru/course/view.php?id=9352
https://edu.sursau.ru/course/view.php?id=9352

https://e.lanbook.com/book/210956 (mara obpamenus: 16.05.2023). — Pexxum nocryna: st
aBTOPU3. IIOJI30BATEIICH. .

2. Iloronsimes, B. A. buonornueckast pusuka / B. A. Iloronsime. — 2-¢ usa., crep. — CaHKT-
[etepOypr : Jlanp, 2022. — 300 c. — ISBN 978-5-8114-9659-4. — Texkcr : anekTpoHHbIH // JlaHs :
3eKTpOHHO-0MOmoTevHas cucrema. — URL: https://e.lanbook.com/book/198575 (nata
obpamenusi: 30.04.2023). — Pexum noctymna: A aBTOPU3. TOJIB30BATEIICH.

JlonmoaHuTeIbHAS:

[Tpucusiii, A. A. buodpuszuka. Kypc nexnuii : yuebnoe nocodue / A. A. IlpucHsiit. — CaHKT-
[TerepOypr : Jlanb, 2020. — 188 ¢. — ISBN 978-5-8114-3970-6. — TekcT : anmekTpoHHbIi // JIaHb :
aNeKTpoHHO-OnbOMMoreynas cucrema. — URL: https://e.lanbook.com/book/131042 (nara
obpamenust: 16.05.2023). — Pexum goctyna: st aBTOPHU3. MOJIb30BaTEIICH.

8. Pecypchbl nH(GOPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu « AHTepHETY,
He00X0AUMBbIe 1JISl OCBOCHUS JUCIHIJIMHBI

1. EnnHOE OKHO AOCTYyIa K y9eOHO-METOIMISCKUM pa3paboTkam https://toypray.pd
2. OBC «Jlanwy» http://e.lanbook.com/
3. Yuusepcurerckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauuecKkue YKazaHnusl 1Jist oﬁyqamumxcsl M0 OCBOCHHUIO TUCHHUIIJIMHBI

YuebHo-MeToauuecKre pa3paboTku uMeroTcst B Hayunoit Onbnuorexe 1 31eKTpOHHON

nHpopMannoHHO-00pa3oBarenbHoi cpene PI'BOY BO HOxHo-Ypanbckuii [AY.

1 Bbuonoruueckass ¢u3uka: METOJUYECKUE YyKa3aHHMs K JaOOpaTOPHBIM 3aHATHSIM JUIS
oOyyaromuxcs 1o crnenuanbHoctd 36.05.01 Berepunapusi, ypoBeHb BBICIIEIO 0Opa30BaHUS
cnenuanuteT, Gopma obyuenuss ounas / H. P. Ulranesa; IOxno-Ypansckuii ['AY, Unctutyt
BeTepUHApHOW MeauIUHEL - Tpounk: FOxuO-Ypansckuit AV, 2023. — 191 ¢. — Pexum nocryma:
https://edu.sursau.ru/course/view.php?id=9352

2. llranesa H.P. buonornyeckas ¢usnka: METOAMUECKUE PEKOMEHIAUN IO OpraHU3aluH
CaMOCTOSITENIbHOM paboTel oOydaromuxcs mno crneunanbHoctu 36.05.01.Betepunapusi, ypoBeHb
BbICIIET0 00pa3oBaHUs — creuuanurteT, Gopma oOyuenus — ounas / H.P. IlltaneBa. — Tpowuuk,
OI'bOY BO IOxHo-Ypamsckuit T['AY, 2023. — 53 c¢. — Pexum gocryna:
https://edu.sursau.ru/course/view.php?id=9352

3. buonormueckas Qu3MKa: METOIWYECKHE YKa3aHHUA K JIA0OpPaTOPHBIM 3aHSATHSIM JUIs
oOyyaromuxcs 1o crneuuansHoctd 36.05.01 Berepunapus, ypoBeHb BbICIIEro 0Opa30BaHUS
cnenuanuTeT, ¢dopma oOydenust 3aouHas / H. P. llranesa; FOxuo-Ypansckuit 'AY, Unctutyt
BeTepUHApHOU MequiuHbl. - Tpounk: FOxHo-Ypansckuii ['AY, 2023. — 40 ¢. — Pexxum goctyna:
https://edu.sursau.ru/course/view.php?id=9352

4. MraneBa H.P. buonornueckass ¢usuka: METOJUUECKHE PEKOMEHAALUHU 110 OpraHu3aluu
CaMOCTOSITENIbHOM paboTel oOydaromuxcst mno crneunaabHoctu 36.05.01.Betepunapusi, ypoBeHb
BbICLIIET0 00pazoBaHMs — crienuanuTer, Gpopma oOyueHus — 3aounas / H.P. Illtanesa. — Tpouuk,
OI'bOY BO  Oxno-Ypansckuit ['AY, 2023, - 31 ¢ - Pexum  jgocryma:
https://edu.sursau.ru/course/view.php?id=9352

10. CoBpeMenHbie HPOPMANIMOHHBIE TEXHOJIOTHH, HCTIOJIb3yeMble PH OCYLIEeCTBIEHUH
00pa3oBaTeIbHOIO NpoIecca Mo AMCHUIIHHE, BKIIYAasl epedYeHb NIPOrpaMMHOI0
odecrnieyeHUs1 M HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii 6uOnmoTeke ¢ TEPMHHAIBHBIX CTaHIIMN TMPEAOCTABIAECTCS JOCTyn K 0azam
JTAHHBIX:
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DJIEKTPOHHBIN KaTajor NuctutyTa BETEpUHAPHOI MEIULIMHBI -
http://nb.sursau.ru:8080/cgi/zgate.exe?Init+IVM_rusl.xml,simpl_IVM1.xsl+rus

[IporpammHuoe obecrieueHue:
1. Windows XP Home Edition OEM Sofware Ne 09-0212 X12- 53766,
2. Microsoft Office Basic 2007 w/Ofc Pro Tri (MLK) OEM Sofware S 55-02293
3. [Iporpammerit komILIekce 11 TecTupoBanus 3Hanuii My TestXPRo 11.0
4. Auruupyc Kaspersky Endpoint Security

11. MaTepuajibHoO-TexHHYecKasi 0a3a, HeoOXoaUMAsi 1JIs1 OCYIIeCTBJICHUS
0o0pa3oBaTe/ILHOIO Mpolecca Mo JUCIUIINHE

Y4yeOHble ayauTOPMH I NPOBeJeHHMs] 3aHATHI, NPeIyCMOTPEHHBIX MPOrpaMMoi,
OCHAIlleHHbIEe 000PY/10BAHNEM U TEXHUYECKUMH CPeACTBAMHU 00y4eHU s

VYuebnsie ayauropun Ne 328 st urenus ekuuii u Ne 423, ocHamieHHas 000pyI0OBaHUEM U
TEXHUYECKMMHU CPEACTBAMU JUIsl BBIIIOJIHEHUS J1aOOpaTOPHBIX padoT.

IHomemeHnus 11 CaMOCTOSATEIbHOM Pad0ThI 00y4aI0 M XCH

[Tomermenue Ne 420 m1st caMOCTOATENIbHON padOTHI, OCHAIIICHHOE KOMIIBIOTEPHON TEXHUKOMN
C MOJAKIIOYEHUEM K ceTH «HTepHeT» n 00ecrnieueHreM A0CTya B 3JIEKTPOHHYIO HH(OpMAIMOHHO-
obpazoBarensuyio cpeny PI'BOY BO IOxuo-Ypansckuii [AY.

IlepeyeHb 000py10BaHMSA U TEXHHYECKHX CPEICTB 00y4YeHUs
- IEPEHOCHOM MYJIbTUMEINUHBIN KOMILIEKC;
- anmmapatr YBY, Monens «CTtpoenue kinetouyHoi obonoukm», Monenb riasza, Peppakromerp UPD
454-b-2M, DOmnekrpoumut (LK) T['urpomerp BUT-1 Ilomspumerp, Ilcuxpomerp, Tonomertp,
I ranrenmmpkyns, Jlrokemerp TKA-JIFOKC, Ilpubop BVII-1, IIpubop VYA-1, Muxpockomn
«buonam», Muxkpockorn P-11, ITpu6op Y/ 76, Cexynnomep, lozumerp ObrroBoit JIPT"/I-90

13


http://nb.sursau.ru:8080/cgi/zgate.exe?Init+IVM_rus1.xml,simpl_IVM1.xsl+rus

MNPUJIOKEHUE

®OH/J OHEHOYHbLIX CPEACTB

JUTSL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH Y TIPOBEJICHUS MIPOMEKYTOYHOM aTTeCTAlUN
00yyJaronmxcs
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KommeTenum 1 nx HHAWUKATOPBHI, (bopMpreMLIe B IIpOLECCE OCBOCHUA AU CIHUILINHBI

[Tokazatenu, KpUTepUH ©  IIKaJa  OICHUBAHUS  WHIUKATOPOB  JIOCTHYKCHHS
c(hOPMUPOBAHHOCTH KOMITETEHITUH

TunoBbie KOHTPOJIBHBIC 3aaHUS U (WJIM) UHBIE MaTepUaibl, HEOOXOIUMBIC JJII OLICHKH
3HaHWW, YMEHUI, HaBBIKOB U (WJIM) OMNbITa JAESITEIbHOCTH, XapaKTePU3YIOLIUX
c(hOPMHUPOBAHHOCTH KOMITETEHITUH B TIPOIIECCE OCBOCHUS TUCITUTLIAHBI

Metoanueckrue MaTepuaibl, OIMPEACISIONIME TPOLIEAYPhI OLIEHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB M (MJIM) OTBITA IEATEILHOCTH, XapaKTepU3YIOIHNX CHOPMUPOBAHHOCTD
KOMIIETEHIIUU
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MpoIiecce MPaKTHIECKOMN MOTOTOBKH
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AUCIHHUILTHHBI

1. KommnereHnuM ¥ X MHAUKATOPHbI, popMHUpYyeMble B Npolecce 0CBOEHUS

YK — 1. CriocoGeH oCymecTBIATh KPUTUUECKHUH aHAIIN3 MPOOJIEMHBIX CUTYaIllMi Ha OCHOBE
CHCTEMHOT'0 TI0/IX0/1a, BEIPA0ATHIBATh CTPATETHIO ICHCTBHIMA

Kon u HaumeHoBaHME OIEHOYHBIX
A ®opmupyembie 3YH B
HAMMCHOBAHU CpeacTB
€ MHINKATOpa
Tekymas IIpomexyTouHa
JIOCTHKCHUS 3HaHUS YMCHUS HABBIKH
aTTecTanus s aTTECTANUA
KOMIETCHINH
NI -1. YK 1 | Obyuarommuiics OOyuaronmiics OOyuaronmiics Vel onpoc DK3aMeH
OcymiecTisie | IpUMEHSET yMeeT  MPOBOJIUTH | BIaJEeT METOAAMHU Ha
T TIOUCK, CHUCTEMHBIN aHaM3 PEe3yNbTaTOB | aHAJHM3a W CHHTE3a | JabopaTOpHOM
KPUTHICCKUH | TIOJXOJ MIPH | €CTECTBEHHOHAYYHOT | WHPOPMAIUU TPH 3aHATHH,
aHam3 " IPUMEHCHUN 0 SKCIIEpUMEHTa, | paboTe C | OIIEHUBAHUE
CHHTE3 (u3uyeckux W | yMeeT BhIpadaThBaTh | (PU3HUSCKUM 7 oTYeTa o
nHpOpMaIH, | OMOPU3HIECKUX CTPATETHIO ooz MIeCKUM
N n1abopaTopHO
MPUMEHSET | 3aKOHOB ¥ | KCIEPUMEHTAIFHONU | J1a00paTOpHBIM =
CHCTEMHBIH | 3aKOHOMEPHOCTE | JEATENBHOCTH 060pyIOBaHUEM, i pabore,
MOAXOd MIs | M, (b1.0.06, YK-1 - MO3BOJISIOIUM KOJUIOKBHYM
pelieHus o0ecreynBaromu v.1) NIOATOTOBUTH
MOCTABJICHHBI | X MIOHUMaHHe oOyuatomierocss K
X 3a1a4 CYTH (HU3HYECKUX podecCHOHaNbEHO
SIBIICHUIN B 1 AeSITENbHOCTH
JKUBOM (51.0.06, YK-1 -
opraHusme H.1)
(51.0.06, YK-1 -
3.1)
2. Iloka3zaTesn, KpPUTEPHH W IIKaJa OINEHMBAHUS WHIUKATOPOB JIOCTHKEHUSI

KOMIIeTeHIHH *

-NJ]— 1. YK 1 OcymiecTBisieT MOUCK, KPUTHIECKUH aHAIN3 U CUHTE3 HHPOPMALIUH, IPHMEHSET
CHCTEMHBIN MOAXO]] ISl pEIIEHUs TOCTAaBICHHBIX 3a7a4

IMokazatenu Kpurepun u mikana oneHUBaHHUS Pe3yJIbTaTOB 00yUYESHHUS 10 JUCHHUILINHE
OIICHUBAHHSI
HenocraTounsrit JlocTaTo4YHEIH Cpeanuii Bricokunii
YPOBEHB YPOBEHb YPOBEHB YPOBEHB
b1.0.06, YK-1 - OO0yuaromuiics He OO6yuaromuiicst cnabo | OOywarommiics 3HaeT | OOydarouuiics 3HaeT
3.1 3HAET MPUMEHEHHS 3HAET MPUMEHEHHUS MIPUMEHECHHUS MIPUMEHECHUS
¢bu3nyeckux u (hu3nveckux u ¢bu3ngecKux u bu3nYecKnx u
OonoduanuecKux 6rodu3nIecKux 6rodu3nIecKux 6rou3nIecKux
3aKOHOB U 3aKOHOB U 3aKOHOB 1 3aKOHOB U
3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTEH,
00ecTIeYnBarOIINnX 00eCTIeYNBAFOIIINX 00eCTICYNBAFOIINX 00eCTICYNBAIOIINX
MTOHUMaHHe CYTH MTOHUMAaHHE CYTH MMOHUMAaHHE CYTH MTOHUMaHHE CYTH
¢u3ndeckux sBICHUN | (U3MYECKUX SBICHUHA | (U3MYSCKUX SBICHUH | (PU3MUSCKUX SBICHUH
B )KHBOM OpTaHHU3ME B )KHBOM OpTaHH3MeE B )KHBOM OpTaHH3Me C | B )KHBOM OpTaHH3MeE C
HE3HAYUTCITHHBIMU TpeOyeMoii CTEeTIeHbIO
OIuOKaMu U MTOJTHOTBI M TOYHOCTH
OT/ICIIbHBIMU
npodenaMu
b1.0.06, YK-1 — | Obyu4atomnumiics He OOyuatomnmuiics cnado | OOyuwaromuiics ymeer | OOywaromuiics ymeer
V.1 yMeeT MPOBOIUTH yMeeT MPOBOIUTH MIPOBOJIUTH AHAIIN3 MIPOBOJIUTH aHAIIU3

aHaIU3 pe3yJIbTaToB aHallu3 Pe3yNbTaToB pe3yIbTaToOB pe3yIbTaToB
€CTECTBEHHOHAYYHOI'0 | €CTECTBEHHOHAYYHOI'O | €CTECTBEHHOHAYyYHOIO | €CTECTBEHHOHAYYHOIO
9KCIEPUMEHTA, YMEET | IKCIIEPUMEHTa, yMEeT | IKCIIEPHMEHTa, yMEeT | HKCIIEPHMEHTa, yMeeT
BBIpPabAaTHIBATh BEIpabaTHIBaTh BEIpabaTHIBATh BBIpPAabATHIBATh
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CTpaTeruio CTpaTeruio CTpaTeruio CTpaTeruio
SKCIIEPUMEHTAILHOM | DKCIIEPUMEHTAIbHOW | HKCIIEPUMEHTAIbHOM 9KCIIEPUMEHTAIILHOM
JEATEILHOCTH JIeSITeIIbHOCTH JIESITEJIbHOCTH C JIeSITEIIbHOCTH
HE3HAYHUTENIbHBIMU
3aTpyIHEHUSIMU
b1.0.06, YK-1 — | Obyuatomutmiics He | OOyuarommuiics cmabo | OOywarontmiics OO0yuarontuiics
H.1 BJIAJCCT  HABBIKAMH | BIIAJEeT  HAaBHIKAMH | BIIaJeeT HABBIKAMHU CBOOOJHO BiIajieeT
UCTIONIb30BAHUS UCIIOJIb30BaHMs UCTIOJIb30BaHMS HaBBIKAMH
HEKOTOPBIX METO/OB | HEKOTOPHIX METO/OB | HEKOTOPBIX METOI0B UCTIONIb30BaHMS
aHanM3a M CHHTE3a | aHanM3a M CHHTE3a | aHaln3a M CHHTE3a HEKOTOPBIX METOI0B
nHdopmanuu npu | uHGOpMauu npu | “HPOPMALUU MTpH aHaJIM3a ¥ CUHTE3a

paboTte ¢ GpuznIecKuM
u OHOpU3NICCKUM

pabote ¢ hU3nIeCKUM
u OHO(PU3UUCCKUM

pabote ¢ Gpu3nYCCKUM
u OnoduznyecKkM

nHdopmanuu npu
paboTe ¢ pu3rnYeCKUM

mab0opaTOPHBIM nmabopaTOpPHBIM nmabopaTOPHBIM u OnodmnyecKkM
obopynoBaHuEM, o0opynoBaHUEM, obopynoBaHUEM, mab0paTOPHBIM
TIO3BOJIAIOIIUM THO3BOJISTIOIIIM MIO3BOJISIOIIIM 000pyJOBaHUEM,
HOATOTOBHTH HOATOTOBUTH HOATOTOBHTH MO3BOJISIOIIIM
oOyuJarormerocs K | oOydaromierocs K | oOydaromerocs K IIOATOTOBHTE
po¢eCCHOHATBHOM npodeccHoHATBHOM npodeccHOHATBHOM oOyuJaromierocs K
JeATEILHOCTH JIeSITeIbHOCTH JIESITEIbHOCTH C npodeccHoHaIBLHOM
He6OJ'H)HII/IMI/I JACATCIBbHOCTU
3aTPyAHEHUAMU

3. TunoBble KOHTPOJIbLHBIE 3aJaHUs U (M) HHbIEe MATEPUAJIbI, HEOOX0AUMBbIE /ISl OLEHKH
3HAHMI, yMEHHUI1, HABBIKOB U (WJIH) ONbITA AeATEJbHOCTH, C()OPMHPOBAHHBIX B IpoLecce

OCBOCHHUSA NUCHHUIIINHBI

Tumnossie KOHTPOJIbHBIC 3a/IaHUA U MAaTCPHAJIbI, HeO6XO,Z[I/IMI>Ie JJIs1 OOCHKH 3HaHPII>i, YMeHI/Iﬁ n
HAaBBIKOB, COACPKATCA B y‘~IC6HO-MeTOI[I/I'-ICCKI/IX pa3pa60TKax, IMPUBCACHHBIX HUKC.
1 Buomornueckas (I)I/ISI/IKaZ MCETOANYCCKUC YKa3aHHUA K J'Ia60paTOpHHM 3aHATUAM 1JIA

oOywaromuxcs mo crnenuanbHoctd 36.05.01 Berepunapusi, ypoBeHb BBICIIEIO 0Opa30BaHUS
cnenuanuteT, Gopma obyuenus ounas / H. P. Ulranesa; IOxno-Ypansckuii ['AY, UnctutyT
BeTepUHApHOW MeauIUHEL - Tpounk: FOxuO-Ypansckuit AV, 2023. — 191 ¢. — Pexum nocryma:
https://edu.sursau.ru/course/view.php?id=9352
2. llItaneBa H.P. buonornyeckas ¢usnka: METOJUYECKHE PEKOMEHAALNN 10 OpPraHU3aluN
CaMOCTOSITENNFHON paboThl oOydaromuxcs mo crnenuadbHocTu 36.05.01.Betepunapus, ypoBeHb
BBICILIETO 00pa3oBaHusl — cHeruanuTeT, popma oOyuenus — ounas / H.P. IllraneBa. — Tpouuk,
OI'bOY BO IOxHo-Ypansckuit I'AY, 2023. - 53 c. Pexxum  nmocryma:
https://edu.sursau.ru/course/view.php?id=9352
3. buonoruueckas ¢Qusuka: MeTOoIMYECKHE YKa3aHUS K J1a0OpaTOPHBIM 3aHATHSAM IS
oOyyaromuxcs 1o crneuuanbHoctd 36.05.01 Berepunapusi, ypoBeHb BbICIIEr0 0Opa30BaHUS
cnenuanuteT, ¢dopma oOydenust 3aouynas / H. P. llranesa; IOxHo-Ypansckuit ['AY, Unctutyt
BeTepUHApHOU MequiuHbl. - Tpounk: FOxHo-Ypansckuii ['AY, 2023. — 40 ¢. — Pexxum goctyna:
https://edu.sursau.ru/course/view.php?id=9352
4. MraneBa H.P. buonornueckass ¢usnka: MeTOoqMUECKUE PEKOMEHAALMHU 10 OpraHu3aluu
CaMOCTOSITENIbHOM paboThl oOydaromuxcst mno crneunanbHoctu 36.05.01.Betepunapusi, ypoBeHb
BbICLIIET0 00pa3zoBaHMs — crenuanuTer, Gpopma oOyuenus — 3aounas / H.P. Illtanesa. — Tpouuk,
OI'bOY BO  Oxno-Ypansckuit T'AY, 2023. - 31 ¢ - Pexum  jgocryma:
https://edu.sursau.ru/course/view.php?id=9352

4. MeToaM4ecKkne MaTepuaJbl, onpeae/sioniue Npoueaypbl OeHUBAHUS 3HAHMIA,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapaKTePU3YyIOIIUX ¢OPMHUPOBAHHOCTH
KOMIIeTeHIM I
4.1. OneHo4HbIe CPeACTBA IS IPOBEACHHUS TEKYIEro KOHTPOJIsSI yCIIeBaeMOCTH B

npouecce NPaKTHYECKOH NOATOTOBKH *
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4.1.1. Onpoc Ha 1a60PATOPHOM 3aHATHH
Onpoc Ha m1aboOpaTOpHOM  3aHATHM MCIIOJIB3YyeTCA JJs OICGHKH KadecTBa OCBOCHUS
oOyJarolmuMcsi OCHOBHOM mpodeccroHanbHOH 00pa3oBaTeNbHON MpOrpaMmbl MO  OTHENIBHBIM
BOIPOCaM H/HITU TeMaM JTUCIHUILIHHBI.
Bompocs! 111 onpoca 3apanee coo01arTes o0ydaromumes (CM. METOIUYECKre pa3padoTKu:
1 Bbuonoruueckast ¢u3uKa: METOJUYECKHE YyKa3aHHs K JaOOpaTOPHBIM 3aHATHIM JUIS
oOyvaronuxcsi 1o crnenuanbHocTd 36.05.01 BerepuHapus, ypoBEeHb BBICHIETO OOpa30BaHUS
cnenuanuteT, Gopma oOyuenus ounas / H. P. IlrameBa; IOxuo-Ypansckuii ['AY, UucTUTYT
BEeTepUHAPHON MeauiuHebl. - Tpounk: KOxHo-Ypanbckuii ['AY, 2023. — 191 ¢. — Pexxum pocryna:
https://edu.sursau.ru/course/view.php?id=9352
2. lranesa H.P. buonornueckas ¢usnka: METOAMUECKUE PEKOMEHIANN IO OpraHU3aIlUuH
CaMOCTOATENIbHON paboThl oOydarommxcs mo cneruaibHocTH 36.05.01.Berepunapus, ypoBeHb
BbICIIIET0 00pa3oBaHUs — crenuanurteT, Gopma oOyuenus — ounas / H.P. IlrtaneBa. — Tpowuuk,
OI'bOY BO IOxHo-Ypambckut T'AY, 2023. - 53 c¢. — Pexum pocryna:
https://edu.sursau.ru/course/view.php?id=9352
3. buonoruueckas ¢Qusmka: MeTOIWYECKHE YKa3aHUS K J1a0OpaTOPHBIM 3aHATHSIM IS
oOyuaromuxcs 1o crnenuanbHoctd 36.05.01 Berepunapusi, ypoBeHb BBICIIEIO 0Opa30BaHUS
cnenuanuteT, popma oOyuenust 3aouynas / H. P. Illranesa; IOxno-Ypansckuit ['AY, Unctutyr
BeTepuHapHOU Meauiuubl. - Tpounk: FOxuno-Ypansckuii ['AY, 2023. — 40 ¢. — Pexxum gocryna:
https://edu.sursau.ru/course/view.php?id=9352
4. lllraneBa H.P. buonoruueckas ¢usmka: MeToguveckre peKOMEHAAlMU MO OpraHu3aluu
CaMOCTOSITENIFHONW paboThl o0ydwaromuxcs 1o crenuanbHoctd 36.05.01.Berepunapus, ypoBeHb
BBHICILIET0 00pa3oBaHus — crenuanuTet, popma oOyuenus — 3aounas / H.P. lltanesa. — Tpouik,

OI'bOY BO  IOxHOo-Ypanmeckuit T'AY, 2023. - 31 ¢ - Pexum jocryna:
https://edu.sursau.ru/course/view.php?id=9352
OTtBeT OLICHUBACTCs OHCHKOﬁ COTIIUYHO», «XOpOoHo», «YyHAOBJICTBOPUTCIBHO» HIIN
«HCYOOBJICTBOPUTCIILHO).
Koo n
HalMEHOBaHUE
No O1eHOYHBIE Cpe/iCTBa
UHINKaTOpa
KOMIETEHINH
1. Tema 1 «®@u3uyeckue BeJuunHbl. [IpuodIM:KeHHbIE BBIYHCICHUD) NA-1.YK1
1.Kak Ha3bIBalOT CBOWCTBO MaTepPHHU, KOTOPOE MOXKHO U3MEPUTH Ha OTIbITe ((HHU3MUECKOi OcymiecTBisieT
BEJINYMHOI)? IpHUBEANTE NPUMEPHI (PU3NIECKIX BEITHIHH. TIOUCK,
2.IlpuBenuTe MpUMepsl YNCICHHBIX 3HAUCHUH (pr3ndeckux BeanynH. Kaknmu ynciaMu oHU KPUTHYECKHUH
BBIPAXKECHBI, TOUHBIMU WJIH IPUOIMKESHHBIMH? aHaNN3 1
3.ChopmynupyiiTe U3BECTHBIE BaM ITPAaBHIIA OKPYTJICHHS PHOIM)KEHHBIX YHCEI. CHHTE3
4.CopmynupyiiTe n3BECTHBIC BaM IPABHIIA CIOXKEHHS / BBIYUTAHUS MIPUOIMDKCHHBIX YHCEI nHpopManuy,
5.ChopmynupyiiTe H3BECTHBIC BaM MPaBHJIA YMHOXCHUS/ICICHHS NPUOIMKESHHBIX YHCE MIPUMEHSIET
2. Tema 2 «3Mepenust puznyecKnx BeTHYHH CUCTEMHBII
1.YTo 3HaYNUT «U3MEPUTH (PU3HUUECKYIO BETHIUHY»? MOIXOJ ISt
2.IIpuBenuTe METOANKY OTHOKPATHBIX HEMOCPEACTBEHHBIX H3MEPEHUI peeHus
3.IIpuBeauTe METOANKY MHOTOKPATHBIX HEIIOCPEACTBEHHBIX H3MEPEHUI MOCTaBJICHHBIX
4.IIpuBenuTe METOAUKY KOCBEHHBIX U3MEPEHUI 3aza4
5.ITpuBeauTe METOUKY N3MEPEHUS JINHEWHBIX BETMUHH I TaHTeHIIUPKYIEM
6.IIpuBeauTe METOAMKY U3MEPEHHS MPOMEKYTKOB BPEMEHH MEXaHUUECKUM CEKYHIOMEPOM
3. Tema 3 «3mepenns pu3HM4eCKNX BeTUYHH YICKTPOH3MEPUTEILHBIMH NIPHOOPaMMI»
1.IlpuBenure npaBuia cOOPKH AIEKTPUIECKUX IIETeH
2.Kak 0003Ha4aroTCs B ANIEKTPHUUECKUX LETISIX AIIEKTPOU3MEPHUTEIILHBIE IPUOOPHI
3.Kakue cBesieHns cosiepKaTcst Ha MIKaje 3JIEKTPOM3MEPHUTENLHOT0 Ipruodopa
4. TlpuBenure METOIMKY HENOCPEACTBEHHOTO OJHOKPATHOIO H3MEpPEHUsl MpHOOpOM C
0003HaUEHHBIM KJIACCOM TOYHOCTH
4 Tema 4 «HUccieoBaHue BJIAKHOCTH BO31YyXa»
1. Yro Ha3BpIBaeTCs aOCOMOTHON BIAXXHOCTHIO BO3ayXxa? B Kakux eauHHIIaX H3MepsAeTCS
a0COIIOTHASI BIAXHOCTh?
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2. Yrto Ha3BIBAETCSI MAKCUMAJILHOM BIIAXKHOCTHIO? 3aBHUCHUT JIM MaKCUMAJIbHAs BJIAXKHOCTH
BO3/lyXa OT €ro TemMrepaTypsi?

3. Yro Ha3bIBaeTCS TOUKOU POCHI?

4. Yro HA3BIBACTCS OTHOCUTEIBHOM BIAXKHOCTHIO? 3aMUIIUTE U 00BACHUTE POPMYITY,
OTIPEJICIISAIONLY0 OTHOCUTEIBHYIO BIaXXHOCTh BO3/yXa.

5. PacckaxuTe, kakoe 3HaYeHUE UMEET BIXKHOCTb BO3/lyXa Ui )KUBOTHBIX?

6. PacckaxxuTe 00 yCTpOHCTBE M MPUHITUIIAX PabOTHI TUTPOMETPA,

rurporpada 1 NcuXpoMeTpOB.

Tema S «MccnenoBanue IBUKEHUSI KPOBH B CePAEYHO-COCYAUCTON cHUCTeMe :KHBOTHBIX
U YeJI0BEeKa»

1. Uto Takoe IaBieHUE XUIKOCTH (ONIpeiesieHre, onpeessonas GopMyia, eIuHNLBI
u3Mepenus)?

2. V3 xakux JaBJIEHUH CKJIabIBACTCS MOJIHOE JABJICHHUE KUAKOCTU B MOTOKE?

3. VI3 kakuX 3JIEMEHTOB COCTOUT KpOBEHOCHAs cucTeMa oprannzma? Kakue GpyHkmn
BBITIOJTHSIOT 3JIEMEHTHI KPOBEHOCHOH CHCTEMBI?

4. Kak B opraHmu3Me OCTUTAETCsl YMEHBIICHHE CKOPOCTH TEUCHUS KPOBH IO Mepe
pa3BETBIICHISI KDOBEHOCHBIX COCYIOB?

5. Kax B opranmsme JOCTHTaeTCs PaBHOMEPHOCTH TEUSHHS KPOBH B KaIILIApax?

Yro Takoe myJbcoBasi BOJIHA?

6. Kak u3mensieTcst 1aBJIeHHE KPOBH IO MEpe Pa3BETBICHUS KPOBEHOCHBIX cocynoB? Uto
TaKo€ apTepHaNIbHOE (CHCTOIMIECKOE U THACTOINIECKOE) daBlicHHE?

7. Ha3oBuTe METOIBI U3MEPEHUS apTepPHaIbHOTO NaBICHUA. KpaTKo paccKka)kuTe CyTh STHX
METOMOB.

8. OOBsICHATE YCTPOUCTBO U MPHUHIUN NSHCTBHS CPUrMOMaHOMETpa M CHUTMOTOHOMETpA.

Tema 6 «UcciienoBanmne MJIOTHOCTH KUIKOCTH NPHU oMol BecoB Bectdaany»
Uro Ha3wpiBaeTcs Maccoil Tena? B kakux equHuIax uaMepsiercs macca?
Uro Ha3pIBaeTCs IJIOTHOCTHIO BellecTBa? B KakuxX eAMHUIIAX U3MEPSIOT MIOTHOCTH?
Kaxk B naHHO# paboTe n3mepsieTcs IIOTHOCTH?
Coopmynupyiite 3aKk0OH ApXUMe/a, 3aluIIUTe U Pa3bsiCHUTE GOpMYTTy APXUMEIOBON CHIIBL.
Kak ycrpoenst Becbl Bectdans? B uem 3axiirouaeTes X peryHpOBKa mepes padoToii?
OT yero 3aBUCHUT BEJIMYMHA BBITAJIKUBAIOIEH (ApXUMeI0BOI) CHIIBI, IeHCTBYIOIIEH Ha
«TIOTLIABOK» BECOB, IIPH YCIOBHH €TO TOJIHOTO MOTPY>KEHUS B KUAKOCTH?
Hammmmte u pa3psicHATE ypaBHEHHE, UCTIONB3YEMOE NPH M3MEPEHUH INIOTHOCTH JKUIKOCTH
Becamu Becrdans,
Haiinure, veMy paBHa INIOTHOCTB )KUAKOCTH, B KOTOPOH BECHI YPaBHOBEIIECHBI CJIETyFOLINMHI
peiitepamu: A— Ha Kprouke, B — Ha 3apyOke 7, C — Ha 3apyOke 3.
B 4em 3axiouaeTcst METOA OIpeieIeH s INIOTHOCTH KPOBH, IIPUMEHSEMBIH B TaHHOH
pabore?

Kak B Z[aHHOfI pa60Te OIPCACIIAIOT a6COJ'IIOTHyIO 1 OTHOCUTCJIbHYIO ITOTPEIIHOCTH
N3MEPCHHUA JIOTHOCTHU )KI/IZ[KOCTI/I?

Tema 7 «ccnenoBanue BA3KOCTH KUIKOCTH, M3MepeHHe KO3 PuuHeHTa BA3KOCTH
1. KaxoBa ¢uznueckas npupoa BHyTPEHHETO TPEHHS B KUAKOCTIX? B weMm nposBisieT ce0st
BHYTpEHHEE TpeHHe?

2. Yemy paBHa cuiia BHyTpeHHero tpeHus? Hanummre n o0bsicHuTe GOpMyJTy 3aKOHa
HeroToHa JI1 BHYTPEHHETO TPEHHUS.

3. Y10 Takoe rpagueHT Gpu3nuecKon BeTUUYUHBI? I"paueHThl KaKUX BEJIMYUH BCTPEUAIOTCA B
JlaHHOM paboTe?

4. JlatiTe onpenenenne KodpUIMeHTa BI3KOCTH XKUIKOCTH. Kakoil equHuIeH n3mMepsercs
ko3 dunuent Bsa3koctr B CU? UTo ¥ Kak BIUSIET HA BETHMUUHY KO (DHUIHEHTA BI3KOCTH?
5. Chopmynmpyiite 3akoH [lya3eiins; HanumuTe u 00bsicHUTE PopMyiry 3akoHa [Tyaseiins.
6. Pacckakure ycTpoiicTBo BucKo3uMmeTpa OcTBalb/ia U CoiepKaHue HKCIIEPUMEHTa M0
n3MepeHnto Kod(duIrenHTa BI3KOCTH ATUM BUCKO3UMETPOM.

7. BeiBentute 1 00bscHUTE QopMyIty Juist paboThl ¢ BUCKO3UMeTpoM OCTBaNbAA.

Kak B nanHO# paboTe HaXOIAT OTHOCHTEJIFHYIO M a0COIIOTHYIO ITOTPELIHOCTH U3MEPEHNUS
K03(dHUnneHTa BA3KOCTH JKUIKOCTH'?

8. Pacckaxute yCcTpoiCTBO M MpUHIIUT paboThl BUcko3uMmeTpa BK - 4. BriBenute u
00bsicHuTE, hopmyny s paboTsl ¢ Bucko3umeTpoMm BK- 4.

Tema 8 «McciienoBanue ynpyrux cBoiicTB KOCTHOI TKaHHU, M3MepeHne MOAYJIst
yIpyrocTi»
1. Yro HaszsBaetca aedopmarmeir? HazoBure Ts! gedopManuii, pacKpoiTe CMBICT 3THX
Ha3BaHuid. UTo Takoe oTHOcHTenbHAs nedopmarnms?
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2.Copmynupyiite 3akon ['yka. Hanmmure u paszpsicaure Gopmyity 3akoHa I'yka.
3.Pacckpoiite ¢puznueckuii CMbICT MOIYJIS YIIPYTrOoCTH. B Kakux eanHULaX U3MepseTcs
MOJyJIb YOPYrocTu? 3aBUCUT JIM BEJIMUMHA MOAYJIS YIIPYTOCTH OT pa3MepoB
nedopMHupyeMOoro Tena 1 MpUI0KEHHBIX Harpy30k?

4.Yro Takoe crpena nporuba? 5.3anummre 1 pazbsicHuTe GopMmyity 3akoHa ['yka B
NPUMEHEHUH K JeopManuy U3ruda 0JJHOPOJHOTO CTEPIKHS NPSMOYTOIBHOTO CEUEHHSI.
Harnmmmmure u pa3psicaute GOpMyIty, 0 KOTOPOH B JAaHHOK paboTe U3MEPSIOT MOIYJTh
YIPYTrocTu

5. PacckaxuTe yCTpOHCTBO AKCIIEPUMEHTAIbHON YCTAHOBKH U COJIEp)KaHUE HKCIIEPUMEHTA
0 U3Y4EHHIO 3aKoHa ['yKa ¥ U3MEpPEHUI0 MOAYJS yIPYTOCTH.

6.Kaxkoit BuI 1OKHBI IMETh Tpaduku 3aBUCUMOCTH A oT F?

Kak B naHHO# paboTe HaXOIAT OTHOCHTENBHYIO 1 a0COTIOTHYIO MTOTPEIIHOCTD MOIYJIS
ynpyroctu?

9. Tema 9 «HcciienoBanne CBOMCTB yJbTPa3ByKa, H3y4YeHHe YIbTPa3ByKOBOI0
TepaneBTHYECKOI0 aNnapara
1. Yto Ha3BIBAIOT YIBTPA3ByKOM?
2. Kak nonyuaroT yneTpa3Byk?
3. JaiiTe moHsTHE O SIBJICHUU KaBUTAIIMU U MIOPOTe KAaBUTAIIUHU.
4. laiite moHsATHE 00 aKyCTHYECKHUX MOTOKAX YKUAKOCTH.
5. B 4ém 3akimrovaercs OMOJIOrHIecKOe ICHCTBHE YIIbTpa3ByKa?
6. JlaiiTe MOHATHE O MEXAaHMYECKOM BO3JICUCTBUH YJIbTPa3ByKa.
7. aiiTe moHATHE O TEIIOBOM 3¢ (eKTe yIbTpa3ByKa.
8. Jlaiite noHsTHE O PU3NUECKOM JICHCTBUHU YIIbTPa3ByKa.
9. Kakue BUIBI KOHTAKTa H3JIydaTels HCIOIb3YIOT YIbTPa3ByKOBOMH Tepanuu?
OxapakTepusyure ux.
10.Kakwue crmocoObl 03ByYHBaHHS MPUMEHSIOT B YIBTPa3BYKOBOW Teparuu?
11.KakoBa poJib KOHTAaKTHOT'O BEIIeCTBA MPH mporeaype Y3 o0mydeHus?
12.PacckakuTe 0 Ha3HAYCHUH, PeKUMaX U OCOOCHHOCTSIX paboTsl anmapara BYT - 1;
13. Pacckaxknre, KaKre OpraHsl yrpasieHus umeet ammapar BYT - |?
14.PacckaxuTe, KakoB MOPSIOK paboTHI ¢ anmapaToM BYT- 1?
10. Tema 10 «HAccienoBanue 3J1eKTPONPOBOIHOCTH KMBOI TKAHU, U3MepPeHHeE YIeJIbHOr0
CONPOTHBJICHUSD)
1. Yto Ha3bIBacTCS BOJBTAMIICPHOI XapaKTepUCTUKOH npoBoauuka? Chopmynupyiite 3aKoH
Owma 11 yyacTka 1enu (MEeTaIMUYeCKUX MIPOBOIHUKOB U 3JICKTPOJIUTOB).
2. Yto Taxoe 3JeKTpUIECKOe CONPOTHBRIIEHHE MpoBogHUKa? Kakoil equnuIeil namepsercs
conpotusieHne? Hanuimmre u pa3psacHuTE GOPMYITy, BRIPAXKAIONIYIO 3aBUCUMOCTh
COTIPOTHBJICHHS TPOBOIHUKA OT €T0 Pa3MepPOB U MaTepHaa.
3.Yro Takoe yIelpHOe COMPOTUBIICHUE TPOBOTHIKA; KAKOH eIUHUIICH, H3MEPSIOT yIEIbHOE
COTIPOTHBIICHHE?
4.00bscHUTE TPUPOTY HIEKTPOTPOBOTHOCTH KUBBIX TKAHEH. B ueM COCTOUT CyIIHOCTh
SIBJICHUS MOJISIPU3AIINH TKaHU NPH IPOXOXKICHUN ToKa B Hei? UTo Takoe kpuBas
MOJISIPU3AIUH TKaHU?
5.HaueptuTe u pa3bpsCHATE CXEMY JIEKTPUICCKON e YKCICPUMEHTAIEHON YCTAaHOBKH.
Pacckaxkure comeprkaHue SKCIIEPUMEHTA 10 TIOCTPOSHUIO KPUBOW MOJISAPU3AIUH.
6.ITo kakoit popmyIie BEIYHUCISIOT yAEIBHOE COTPOTHBIICHNE? PacckakuTe conmepxanme
IKCIIEPUMEHTA 110 H3MEPEHHIO YACITBHOTO COTPOTHBIICHIS KUBOW TKAHH.
7.Kak omnpenensiroT OTHOCHUTENFHYIO U aOCOTIOTHYIO IMOTPEITHOCTH U3MEPEHUS YACTHHOTO
CONPOTHUBJICHUS )KUBOW TKaHU?
11. Tema 11«HccnenoBanue ABMKeHUSI MOHOB B 'KUBOW TKAHU, U3yYeHHE METOAOM
3JeKTpodope3ar»
1.00BsicHUTE IPUPOAY DIIEKTPOTIPOBOTHOCTH XKUBOK TKaHU. 2.Kakum 00pa3oM xuBasi TKaHb
MaIMeHTa BKIIFOYAETCS B AIEKTPHUECKYIO 1eTh?
3.Kakoe 3HaueHHE TIPH 3TOM UMEIOT MPOKIAJKH MO/ AIEKTPOAaMuU?
4.B gem coCTOHT Ipoleaypa rajJbBaHN3alN 1 HoHO(Dope3a? B uem 3akmoyaercs ux
6uonornueckoe neiicreue?S. Hauepture (1Mo mamMsATH) 3JIEKTPUIECKYIO CXeMY ammapata Jis
raJbBaHU3AIMY 1 HOHO(POpPE3a; pacCKaKUTEe, Kak paboTaeT ammapar.
6.Pacckaxkute, Kak OCYIIECTBIISICTCS MPOIEIyPhI TalbBaHH3AINN U HOHO(OpEe3a.
7.Uro omrymaer nanueHt Bo Bpemsi npoueaypst? Ilogemy?
12. Tema 12 «HccaegoBanne piaussnus IMII paamoguanazona Ha OHOJI0THYECKHE 00BEKThI

NpH noMoIu annapara aiaa Y BU-repanum»
1. PacckakuTe NpUHIUNNAIBHOE YCTPOMUCTBO BBICOKOYACTOTHBIX TEPAEBTHUECKUX
annapaTos.
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2. O0BACHUTE MEXaHU3M BBICOKOYACTOTHOT'O HAarpeBa.
3. Yto Takoe uHAyKTOTepMHusa? OOBSICHUTE MEXaHU3M UHIyKTOTepMuH. Kak pacmonararot
W30JIUPOBAHHBIN THOKUH KaOeb M0 OTHOLICHHIO K MAIMECHTY MPH 3TOH mporenype?

4. Yto Takoe YBUY - tepanusa? OObsICHUTE MEXaHU3M HarpeBa IpH 3Toi mporeaype. Kakoso
OCHOBHOE TeparneBTHueckoe aericteue YBU-tepanmun? I'e pacmoararoT 00J1acTh Tena
naruerTa mpu Y BU-tepanun?

5. KakoBo ocHoBHOe Ha3HaueHue anmnapara Y BU-66? 13 kakiux OCHOBHBIX yacTell OH
COCTOHUT?

6. Pacckaxute 00 opraHax ynpasJieHHs U KOHTpouis arnapara ¥ BU-66.

7. Kakyto npouenypy kpome YBU-Tepanuu MOKHO OCYIIECTBUTH anmnapaTom Y BU-667
Kakue nepeobopyroBanus Ha10 I 3TOTO TIPOU3BECTH?

8. Kakue MepbI 0€30MacHOCTH HAI0 COOIOAATh IPU paboTe ¢ anmapaToM YBY-66?

9. Pacckaxure o METOAUKE SKCIICPUMCHTA IO U3YUCHUIO TCIIJIOBOT'O JIencTBUS
BBICOKOYAaCTOTHOT'O 3JICKTPHUUCCKOI'O IMOJIA.

10. PacckaxuTe 0 METOIUKE SKCIIEPUMEHTA IO U3YUYECHHIO TEIJIOBOTO IEUCTBUS
BBICOKOYACTOTHOI'O MArHUTHOTO ITOJIS.

13.

Tema 13 «McciienoBanne MajabIX 00beKTOB MPH MOMOIIUA ONITHYECKOT0 MUKPOCKOIIA»

1 .O0BsACHUTE, YTO HA3BIBAETCS JIMH30M, IIIaBHOM ONTHYECKOHN OCBHIO JIMH3BI, ONITHYECKUM
LEHTPOM JINH3BI, (POKYCOM U (POKYCHBIM PACCTOSIHUEM; Y€MY PAaBHO JIMHEHHOE yBEIHMICHHUE
JUH3BI?

2.HauepTute (110 maMsaTH) X0 JIyded B MUKPOCKOIIE U O0BSICHUTE MPUHIUI PabOThI
MUKPOCKOIIA. HazoBuTe 0cHOBHBIC Y3JIbI 1 MEXaHU3MbI MUKPOCKOIIa U 00BSICHUTE X
Ha3HauCHHUE.

3.Hanumure u 00bscHUTE (HOPMYIIBL, TAIOIIIE BO3MOKHOCTh HAWTH YBEJIMUECHHE OKYJIsIpa,
yBEIMYCHHE OOBEKTHBA U YBEIHMICHHUE MHUKPOCKOTIA.

4.00BsiCHUTE, YTO HA3BIBACTCS pa3pelIaloIeil CIOCOOHOCTHIO ONTHYECKOTo Mprbopa. Yem
00yCIJIOBIICHA pa3pelaronas CrtocoOHOCTh?

5. JlaiiTe onpezeneHue npeiena pa3peleHns: ONTHIECKOTro MPHOopa, HANIINTE U
pasbsicHUTE (GOPMYJIBI, JAIOIINE 3HAUCHHS IIpe/iesia pa3pemeHns: 00beKTHBAa MUKPOCKOTIA
IPH IIPSIMOM M HAKJIOHHOM OCBEIIEHHN 00BEKTa MUKpPOCKONHpoBaHus. Kakum obpazom
MOJKHO YJIYYIIUTh Pa3peIiaolnlyo CIoCOOHOCTh MUKpOCKoma?

6.PacckaxuTe comepkaHne SKCIepUMEHTa, HAlTUIIUTE U 00BSICHUTE PacyeTHbIe (POPMYJIBI a)
0 U3MEPEHHIO YBEIHYECHUsI 00BbEKTHBA, 0) 10 U3MEPEHUIO BEINYUHBI MUKPOOOBEKTA, B) MO
M3MEPEHUIO Mpeiesia pa3penieH st 00bEKTHBa MUKPOCKOIIA.

7.Kax B jaHHO# paboTe HAXOAT HOTPELUIHOCTH U3MEPSIEMbIX BEIUYHH (YBEINYCHHS
MHKPOCKOIIa, pa3Mepa MUKPOOOBEKTa, ITpe/esia pa3peiicHus)?

14.

Tema 14 «M3y4yeHue noasipumerpa. ismepeHne KOHIEHTPALMU PACTBOPA ONTHYECKH
AKTHBHBIX BeIleCTB MPH MOMOIIH MOJISIPUMETPa»

1. CBeToBbIE BOJHBI — 3TO BOJIHBI ITONIEPEYHBIC WIIH MPOIOJIBHBIE?
2. Pacckaxxute 0 «CTPYKTYype» 3JIEKTpOMarHuTHOU BosiHbl. Kakoil cBeT Ha3bIBaeTcst
€CTECTBEHHBIM WJIM HeTlosipn30BaHHbIM? JlaliTe onpenenenue moasipu3oBaHHoro ceera. Kak
MOXHO MOJyYUTb HOJIIPU30BAHHBII CBET?
3. Yro Takoe nonspuzaTop U aHanu3atop? Hamumure u 06bsicHUTE GOpMyITy 3aKOHA
Maimoca.
4.Jlaiite ompezeneHHe ONTHYECKH AKTUBHOTO BEIECTBA, MPHUBEIUTE IPUMEPHI ONITHYECKU
AKTUBHBIX BEIIECTB.
5.00bsICHUTE SIBJICHUE BpAIIeHHsI TNIOCKOCTH KOJIEOaHUH MOISIPU30BaHHOTO CBETA:
HaIUIIUTE U 00bACHUTE HOPMYITy, ONIPEACIISIONIYIO 3aBUCHMOCTb yIJIa MOBOPOTA IIOCKOCTH
KoJie0aHNH MOJISIPU30BAaHHOTO CBETAa OT KOHIEHTPAIMN PacTBOPa ONTHYECKN aKTUBHOTO
BEILIECTBA.
6.Uto moka3piBaeT KOA(PPUIIMEHT, HA3bIBAEMBIN YICITFHBIM BpalieHueM? 3aBUCUT JTH
3HaYCHHE Y/ICIBHOTO BPAIeHUs OT JJIMHBI CBETOBOH BOJHBEI? Hanmmnre u o0bsicHNTE
(hopMyITy M eAMHHILY U3MEPEHUS yIEIIBHOTO BPAIEHUS.

7.UT0 mOKaThIBAET KOHIIGHTPAIHSI pacTBopa?

8.Pacckaxure yCcTpOHCTBO, IPHHIMI paOOTHI MOJSIPUMETPa U COJlepKaHHe IKCIICPUMEHTA 110
MU3MEPEHUI0 YIEIBHOIO BPALLEHUS U KOHLIEHTPALMK PACTBOPA ONTUYECKH aKTHBHBIX
BeecTB. [1o kakoii popmMyJie OonpeaessIoT KOHIEHTPALHIO PacTBOPa C IIOMOIIBIO
nousipumeTpa?

9.Kak B maHHOW paboTe HAXOIAT MOTPEUIHOCTH U3MEPEHUH yACTHHOTO BPAIICHUS U
KOHIIEHTpAIIMU pacTBopa’?
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Tema 15 «McciienoBanne CeKTPOB OHOJOTHYECKH BA’KHBIX MOJIEKYJ MPH MOMOIIH
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CIIEKTPOCKOIa»

1. OOBsicHHTE MEXaHHU3M M3TYYCHHUS CBETAa aTOMaMU BellecTBa. UeMy paBHA SHEPTHS
n3yyaeMoro ¢portoHa?

2. Hanwmmite u 00bsacHUTE HOPMYITY, ONPEACISIONIYIO YaCTOTY H3TyUCHHS MPH
nepexose aToMa ¢ OJJHOrO 3HEPreTUYECKOro YPOBHS Ha APYTOH.

3. OObsicHUTE MeXaHU3M BO30YKIeHHs aToMa, chopMyIupyiTe 3akoH Kupxroda.

4, [aiite onpenenenue AUCNIEpCcUM cBeTa. B ueM mposiBiIsieTCst AUCTIEPCHS TIPH
TIPOXO’KICHNAH CBETA Yepe3 TPEXTPAHHYIO MPHU3MY?

5. Haiite onpenenenue criektpa. Kakue criekTpbl Ha3pIBAIOTCS CIIEKTPAME

ucnyckanus? Uto sBiseTCs U3MydaTesiMi JIMHEHYaToro, CIUIONIHOTO U MOJI0CATOro
crieKTpoB uciyckanusa? OOBACHUTE MEXaHU3M TMOyYSHHUS JIMHEHIATOrO CIIEKTpa
UCIyCKaHHs BOJOPO/A.

6. Maiite onpeseneHue 1 00bSICHUTE MEXaHU3M IOYyUYCHHUS CIICKTPA MOTJIOICHHS.
7. YTt0 Takoe CcrieKTpaIbHBIN aHamn3? PacckakuTe yCTpORCTBO M MIPHHIIMAI PabOTHI
CIEKTPOCKOIIA; Ha MaMSATh HAYSPTHUTE X0/ JIyUdell B CIIEKTPOCKOIIEe

8. Pacckaxure COACPIKAHUC SKCIICPUMCHTA IO I'PpalyUPOBKE CIICKTPOCKOIIA U
N3YYCHUIO CIICKTPOB MCIYCKAHU S U MOTJIOLMICHUSA
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Tema 16 «HUccaenoBaHue 0CBEMIEHHOCTH paﬁoqero MeECTa IPU MOMOIIHU JIIOKCMETPa»
1. Jj[aﬁTe OIPCACIICHUSA MOTOKY HU3JIy4YCHHA, CBETOBOMY MIOTOKY, CUJIC CBCTA, OCBENIEHHOCTH.
Hannmmure nx OIIPpCACIIAOIINC (I)OpMyJ'IBI. HazoBute nx equHUIIGI.

2.000cHyiTe HEOOXOAUMOCTh KOHTPOJISI OCBCINEHHOCTH OBITOBBIX M MPOHM3BOJCTBEHHBIX
MIOMEUICHUH.

3. Pacckaxxute 00 yCTpO#CTBE JIFOKCMETpA.

4. OObsicHUTE, TOYEMY B JIIOKCMETPaxX B KauecTBE (DOTOIIIEMEHTOB HCIIOIb3YIOTCS
CEJICHOBEIC MOIYIIPOBOTHUKH.

5. OOBICHHTE, C KAKOW IEIBIO JTFOKCMETP CHaOKaeTcs moriotuTesieM. Kak oH
HCTIONB3yeTCs?

6. Kak onpenenuTh aOCOMIOTHYIO H OTHOCHTEIBHYIO IOTPEITHOCTH OCBEIEHHOCTH?

7. Kakne BeTUUUHBI B 3TOH pabOTe H3MEPSIOTCS HETIOCPEICTBEHHO, KOCBEHHO?

8. Kak B nanHO# paboTe HaXOAAT OTHOCUTENBHYIO 1 a0COJTIOTHYIO OTPELIHOCTH CHIIBI
cBera?
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Tema 17 «MAccnegoBanue pagualioHHONH 00CTAHOBKHU B MOMeIIEHUN»
1. Tloyemy BeTepHHAPHOMY Bpady HEOOXOIMMO 3HATH YPOBEHb HOHU3UPYIOMIUX H3ITydeHUN
(oLleHMBATH PaAMAIIMOHHYIO CUTYAIHIO)?
2. YT0 Ha3bIBAIOT KCIO3UIIMOHHON 10301 HOHU3UPYIOUIUX n3nyueHuil? KakoBel ee
eauHuLbl u3mepenus B C, BHeCHCTEMHBIE €MHUIIBI, KAKOBO COOTHOIIEHUE MEXIY STUMHU
eqUHUIIAMU?
3. UTo Ha3bIBAIOT MOTJIOMICHHOH 103011 HOHU3UPYIOMUX H3TydeHnii? KakoBhl ee
eauHuIs! m3Mepernsd B CH, BHeCHCTEMHBIE eIMHHIIBI, KAKOBO COOTHOIIEHHE MEXIY 3THUMHU
eIMHALAMU?
4, HazoBure k03 GUIIUCHT, BRIPAXKAIOIINI CBSI3b MEXKTy MOTJIOIICHHON 10300 U
9KCIO3UIIHOHHON 10301 HOHM3UPYIOMHKX H3TyueHuid? [IpuBeanTe ero 3HaUCHUS IS
Pa3IUYHbIX BUJOB HOHU3UPYIOLIUX U3JIyYEHUH.
5. UTo Ha3BIBAOT OMOIOTUYECKOH SKBUBAJICHTHON 0301 MOHU3UPYIOMIAX U3ITydeHUN?
KaxoBsl ee enununbl u3mepenus: B CH, BHeCUCTEMHbIE €IMHHULBI, KAKOBO COOTHOLLIEHUE
MEXAY 3TUMHU €UHULIAMU?
6. KakoB cmpIicn k03 duiiienTa OTHOCUTENBHOM OHoormdeckoit 3 dekTuBHOCTH
(OB2)? OT 4ero 3aBHCHT €T0 3HAYCHHE?
7. Maiite onpeaenenue u npuBeauTe GopMyJIIbl MOIIHOCTH 103 HOHU3UPYIOIINX
U3IIy4EeHUi.
8. Kakoe Ouosornueckoe eicTBHEe OKa3bIBAIOT HOHM3UpYOLIKE H3iydenus? Ha yem
OCHOBAHBI METOJIbI OOHAPYKEHHUS M PETUCTPAINH HOHU3UPYIOMNX N3IydeHnii? Pacckaxure
00 ycTpoiicTBe U MpHUHITUIIE ASUCTBHS cueTuynKa [ elirepa — Mromepa.
9. Pacckaxunte 00 ycTpoiCTBa M IPUHITUIIE IeHCTBUS Jo3uMeTpa ObrtoBoro JIPT'h —
90.

10. UeMy paBHa OTHOCHTEJIbHAS TTOTPEITHOCTH ITPH U3MEPEHUH MOIITHOCTH 103
HMOHU3UPYIOMNX W3ydeHnit no3umerpoM O6rroBeiM JPI'B — 90? [Tpusenure dopmyity s
oTpeneneHus a0COTFOTHON MOTPENTHOCTH HU3MEPEHHS MOIIHOCTH SKCIO3UIIMOHHON 1
SKBUBAJIEHTHOM /103 HOHU3UPYIONINX U3JTYUYEHUH.
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Tema 18 «IloaBenenue uToros 6modu3MUYecKNX MccaeA0BAHMI»
1. KakoBa poip OHOQH3MUECKOTO HCCIEN0BaHUS B NMPO(ecCHOHAIFHON IOATOTOBKE

22




BETEepUHApPHOIo Bpaya?
2. [MpounmtocTpupyiiTe CBOM NPEANOIOKEHHS NPUMEpPaMH M3 J1abOpaTOPHOTO
NpaKTHKyMa 1o OMosornueckoi gusmke.

Kputepun onenuBanus orBera (Tabn.) MOBOIATCS O CBEICHUS OOYYArOIIMXCS B Hayaye
3aHsaTui. O1ieHKa 00BABIsIETCS 00yYaroeMycsl HEOCPEICTBEHHO MOCIIE OTBETA.

Hlkana Kputepun ouennBanust

- 00yyaronuics MOJIHO YCBOWII Y4eOHBIH MaTepual;

- TIOKa3blBa€T 3HAaHME OCHOBHBIX IOHATUI TEMBI, IPaMOTHO MOJb3yETCs
TE€PMUHOJIOTHEH;

- IPOSIBISIET YMEHUE aHAJIM3UPOBaTh H 000011aTh HHPOPMAIIHIO;

Omnenka 5 - JEMOHCTpPHpYET YMEHHE H3Jjlararb Y4eOHBIH MaTepHanl B OIpelesICHHOU
(oTMaHO) JIOTHUECKOH MOCNIEJ0BATEIbHOCTY;

- JIEMOHCTpPHpYET C(HOPMUPOBAHHOCTh M YCTOWYMBOCTh 3HAHUH, YMEHUH H
HaBBIKOB;

- Moryr OBITh JONyIIECHBI OJHA—[BE HETOYHOCTH IMPU  OCBEIICHUH
BTOPOCTEIEHHBIX BOIPOCOB.

OTBET YAOBIETBOPSIET B OCHOBHOM TpPeOOBaHHMSM Ha OLEHKY «5», HO IIPU ITOM

MMeeT MECTO OJMH U3 HEJOCTATKOB:
Orenka 4

- B YCBOGHHMHM Y4YEeOHOTO MaTepuala JONyIICHH HeOomblmne mpoOensl, He
WCKA3WBIIME COJICp)KaHWE OTBETa; B M3JIOKCHHM MaTepuana JOIYyIICHEI
HE3HAYUTEJIbHbIE HETOUHOCTH.

(xopom0)

- HCIIOJIHO MM HCEIOCJICAOBATCIIBHO PACKPBITO COACPKAHUC MATCpUaia, HO
IIOKa3aHoO 061_uee IMOHUMAaHHUE BOIpOCa MW NPOACMOHCTPHUPOBAHbBI YMCHMHA,

JIOCTATOYHBIE JUIS JaJbHENIIIEr0 YCBOEHHS MaTeEpHAIa;
Ornenka 3 Y p ’

- UMEJUCH 3aTPyIHEHHs. WM JOMYLICHHl OMMUOKM B ONpPENETCHUA IOHATHH,
UCTIOJB30BAHAM TEPMUHOJIOTUH, WCIPABJIEHHBIE TIOCIE HABOMALIUX BOIPOCOB;
BBLISBJICHA HENOCTATOYHAs  C(OPMHUPOBAHHOCTH 3HAHWN, YMEHHH M HABBIKOB,
00YYaroIMiiCs HE MOJKET MPMMEHHUTh TEOPHIO B HOBOH CUTYAIUH.

- HE PaCKpPBITO OCHOBHOE COJIEPIKAHME YUEOHOTO MATEPHANA;

- 0OHapy)KeHO HE3HAHWE WJIM HETMOHMMAHWE OONbINEN WM Hambolee BaKHOM
4acTh y4eOHOTO MaTEPHANA;

- JIONyUIeHbl OIMOKH B ONpENETEHWH TIOHATHH,  NPU  HCMOJB30BAHUH
(Hey/I0BIIETBOPUTEIILHO) TEPMHHOJIOTUH, PEIIEHUH 3a]a4, KOTOPbIE HE HMCIPABJIEHBI II0CIE HECKOJIbKHX
HABOJIAINX  BOIPOCOB; He c(pOPMHPOBAHBI KOMIIETEHIIMH, OTCYTCTBYIOT
COOTBETCTBYIOIIME 3HAHMUS, YMEHHS M HABBIKH.

(YIOBIIETBOPUTENHHO)

Orenka 2

4.1.2. OuennBaHue oT4YETA MO J1a0OPATOPHOIi padoTe

Otuer mno nabopaTopHOH paboOTe MCHONB3YyEeTCA M OLEHKH KauyecTBa OCBOEHUS
oOy4aroluMcsi  OCHOBHOM MpodeccnoHallbHOM 00pa30BaTeIbHONW MPOrpaMMBbl 0 OTIEJIBHBIM
TemMaM JuctMiinHbl. ConepxkaHue U ¢opma oTdeTa Mo JabopaTOpHbIM paboTaM MPHUBOAMTCS B
METOJIMYECKUX YKa3aHUSIX K JadboparopHbM padoram (1. 3 ®OC). ConepxkaHue oTyeTa U KpUTEPUU
OLIEHKHU oTyeTa (TabJ1.) JOBOJATCS IO CBEACHUS 00yJaromuUXcsl B Hayalle 3aHsATHH.

Konu
Ne OmueHo4HBIE CpEACTBA HalMEHOBATHE
MHINKATOpa
KOMIETEHITNH
1. Tema 1 «®@u3uyeckue BeJuunHbl. [Ipnéan:KkeHHbIe BHIYMCIEHUS NaA-1.YK1
1.Kak Ha3pIBafOT CBOWCTBO MaTE€PHH, KOTOPOE MOKHO U3MEPHUTH Ha OMBITE ((hU3NIECKOH OcymiecTisier
BEJIMYMHOI)? IpUBEANTE IPUMEPH! (HH3NUECKUX BEIUIHH. IIOUCK,
2.IlpuBeauTe NpUMepHl YUCICHHBIX 3HAUYCHUH (DU3NIECKUX BeIHMYNH. KakuMu yuciamMu OHA KPUTHYECKHUH
BBIPAXKECHBI, TOUHBIMU MJIH TPUOIMKEHHBIMA? aHanmu3 u
3.ChopmynupyiiTe U3BECTHBIE BaM ITPAaBUIIA OKPYTJICHHS TPHOIM)KEHHBIX YHCEL. CUHTE3
4.CdopmynupyiiTe H3BECTHBIC BaM IPABMIIA CIOXKEHHsI / BBIYUTAHUS IPUOIIMKSHHBIX UYHCEI nHpopManuy,
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5.ChopmynmupyiiTe H3BECTHBIC BaM MPABHJIA YMHOKCHUS/ACICHUS TPUOIMKCHHBIX YHCE

Tema 2 «3smepennst puznyecKnx BeTHYHH
1.YT0 3HAYHUT «M3MEPUTH (PU3NUECKYIO BETHUMHY»?
2.IIpuBenuTe METOAUKY OJHOKPATHBIX HEMIOCPEICTBEHHBIX U3MEPEHUN
3.IIpuBeauTe METOANKY MHOTOKPATHBIX HEIIOCPEACTBEHHBIX U3MEPEHUN
4.IIpuBeuTe METOAUKY KOCBEHHBIX U3MEPEHUI
5.ITpuBeauTe METOIUKY U3MEPEHUS JIMHEWHBIX BEJIMUMH IITAaHTCHIUPKYIIEM
6.IlpuBeuTe METOANKY N3MEPEHHUS MPOMEKYTKOB BPEMEHH MEXaHHIECKUM CEKyHIOMEPOM

Tema 3 «MU3mepenns puznuecknx BeJTUYHUH IJIEKTPOU3MEPHUTENbHBIMH NPUOOPaAMMD)
1.IIpuBeauTe mpaBmiIa COOPKU DIIEKTPUICCKUX TETICH

2.Kak 0003Ha9a10TCsI B SIIEKTPHUYECKUX MEISAX AIEKTPOU3MEPUTENBHBIC IPHOOPHI

3.Kakue cBeeHUs comepKaTes Ha IIKAJIE IIEKTPON3MEPUTEIHFHOTO Iprdopa

4. TlpuBenute METOAWKY HEMOCPEICTBCHHOTO OJHOKPATHOTO H3MEPEHHS NpHOOpOM C
0003HaYCHHBIM KJIACCOM TOYHOCTH

Tema 4 «MccienoBaHue BJIAKHOCTH BO3TyXay»

1. Yto Ha3bIBacTCsS aOCOMOTHON BIAXKHOCTBIO BO3AyXa? B KakuX eMHUIAX U3MEPSCTCS
a0COJTFOTHASI BIAYKHOCTH?

2. Uto Ha3bIBaeTCS MaKCUMAaJbHOM BIIAXKHOCTHIO? 3aBUCHUT JIM MAKCUMAJIbHASL  BJIAXKHOCTH
BO3/lyXa OT €ro TeMrepaTypsi?

3. Yro Ha3bIBaeTCS TOUKOH POCHI?

4. YT0 Ha3bIBaCTCS OTHOCUTEIHPHON BIAKHOCTBIO? 3aNUIIATE U OOBICHUTE (HOPMYITY,
OTIPENIESAONIYI0 OTHOCUTENFHYIO BIAKHOCT BO3yXa.

5. Pacckaxmure, Kakoe 3HAaUCHUE UMEET BIaKHOCTh BO3yXa IS )KHBOTHBIX ?

6. Pacckaxxute 00 ycTpoiicTBe M MIPUHITUIIAX PAOOTHI THTPOMETPA,

rurporpada 1 ICHXpOMETPOB.

Tema 5 «HcciieqoBanue IBHKEHUsI KPOBH B CEPIEYHO-COCYTUCTON cHCTEMeE KUBOTHBIX
H YeJI0BEKA»

1. Uto Takoe naBlieHUE XKUIKOCTH (OMpeaesieHre, onpeessionas hopMyia, eIuHUIBI
n3MepeHus)?

2. VI3 kakuX JaBJICHHI CKIIAJIBIBACTCS TIOJHOE JABICHUE KUIKOCTH B MIOTOKE?

3. VI3 kakuXx 3JIEMEHTOB COCTOUT KPOBEHOCHasI cuctema oprann3ma? Kakue hyHkuuu
BBITIOJHSIOT JIEMEHThI KPOBEHOCHO# CUCTEMBbI?

4. Kak B opraHu3Me JIOCTHraeTCsl yMEHbIICHUE CKOPOCTH TEUCHUsI KPOBH 0 Mepe
Pa3BETBICHHUSI KPOBEHOCHBIX COCYZOB?

5. Kak B opranusme JOCTHraeTCsi paBHOMEPHOCTh TCUCHHSI KPOBH B KaIMJuIsApax?

Uro Takoe myJsibcoBasi BoJiHA?

6. Kak n3meHseTcs 1aBieHre KpOBH 10 Mepe pa3BETBICHHUS] KPOBEHOCHBIX cocy10B? UTto
TaKoe apTepuasbHoe (CHCTOJIIMYECKOE U INaCTOINIECKOe) naBieHne?

7. HazoBuTE METO/IBI U3MEPEHUS apTEepHaIIbHOTO AaBiIeHus. KpaTKo pacckaXnuTe CyTh 3THX
METOJIOB.

8. OOBsicCHUTE YCTPONUCTBO M MPHUHILIMN JICHCTBHS CPUrMOMaHOMETpa M CHUTMOTOHOMETpA.

Tema 6 «MccnenoBanue NJIOTHOCTH KMIKOCTH NPH MOMOIIU BecoB Bectdans»
Uro Ha3bpiBaeTCs Maccoil Tena? B kakux equHUIaX u3MepsieTcs macca?
Uto Ha3pIBaeTCs IJIOTHOCTHIO BemecTBa? B KakuxX eIUHUIIAX U3MEPSIOT INIOTHOCTE?
Kak B manHO#M paboTe n3MepsieTcs IIOTHOCTh?
Chopmymupyiite 3akoH ApXuMe[a, 3alUIIATE U Pa3bsCHATE POPMYITy APXUMEIOBON CHIIBI.
Kak ycrpoens! Becol Bectdania? B yem 3akimrodaeTcst UX peryIupoBKa repe] padoToit?
OT 4ero 3aBHCUT BEIMYMHA BHITAJKUBAIOMICH (ApPXUMEIOBOH) CHITBL, IEHCTBYIOMICH Ha
«TIOTLIABOK» BECOB, TIPH YCIOBHH €TO TOJIHOTO MTOTPY>KEHUS B KUIAKOCTH?
Hammmmte u pa3psicHATEe ypaBHEHHE, UCTIOIB3YEMOE NPH M3MEPEHUH INIOTHOCTH JKUJIKOCTH
Becamu Bectdans,
Hatinure, yeMy paBHa IUIOTHOCTB KHUJIKOCTH, B KOTOPOH BECHl YPABHOBEIIEHBI CIIETYIOIINMHI
pelitepamu: A— Ha kprouke, B — Ha 3apyOke 7, C — Ha 3apyOke 3.
B yem 3axmogaercst MeTOJI ONpeeNIeHHs IUIOTHOCTH KPOBH, TPUMEHSIEMBIH B JAHHOH
pabore?

Kak B Z(aHHOﬁ pa60Te OIPCACIIAIOT a6COJ’HOTHyIO 1 OTHOCUTECJIbHYIO IOTPEIIHOCTH
N3MEPCHUA JIIOTHOCTHU )KI/II[KOCTI/I?

Tema 7 «ccienoBanue BA3KOCTH KUIKOCTH, M3MepeHHe K03 PuuHeHTa BA3KOCTH
1. KakoBa ¢u3ndeckas mpupoa BHyTPEHHET0 TPEHHS B )KUIKOCTAX? B ueM mposBiseT cebds
BHYTpEHHEE TpeHne?

2. Yemy paBHa cwiia BHyTpeHHero Tpernsa’? Hamumure u 00bsicEuTe hopMyITy 3aKoHa
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HreroToHa fn1st BHyTpEHHETO TpEHUsL.

3. YTto0 Takoe rpaJueHT PU3MYCCKON BEIUYHUHBI? ["paIUCHTHI KAKUX BEJIMYUH BCTPEUYAKOTCS B
JTaHHO# pabore?

4. Naiite onpeaencHue ko3 hUIuenTa BI3KOCTH kuakocTd. Kakoit enqunuieii usmepsercs
k03 dunueHt Bsazkocti B C? UTo U Kak BIUSICT HA BETHUMHY K03 duUItMeHTa BI3kocTu?
5. Chopmynupyiite 3akoH [lyaseiins; Hanummte u 00bsicHUTe popmyy 3akoHa [Tyaseiins.
6. Pacckaxxute ycTpoiicTBo BIcKo3uMeTpa OcTBanbaa U CoepKanne SKCIIePUMEHTa 1o
HM3MEpEHUI0 KO3(PPUITHCHTA BI3KOCTH TUM BUCKO3UMETPOM.

7. BeiBemute 1 00BsACHUTE POpMYITY TSl pabOTHI ¢ BUCKO3UMETpoM OCTBaNIbIA.

Kak B 1anHO# paboTe HAXOIAT OTHOCHTEIBFHYIO U a0COIIOTHYIO IIOTPEITHOCTH H3MEPEHUS
K03 (pUITHEHTA BA3KOCTH KUIKOCTH'?

8. Pacckaxute yCcTpOoHCTBO U MpUHITUT paboThl BUcKo3uMeTpa BK - 4. BriBenute
00BsicHuTe, hopMyay aisi paboThl ¢ BUcko3nmeTpoM BK- 4.

8. Tema 8 «HcciienoBanue ynpyrux cBoicTB KOCTHOM TKaHHU, H3MepeHHe MOAYJIsl
YHOPYTOCTH»
1. Uro nassiBaercs aedopmanueir? HazoBure Tunsl nedopmariii, packpouTe CMBICH 3THX
Ha3BaHuil. UTo Takoe oTHOcuTeIbHas nedopmanus?
2.Copmynupyiite 3akon ['yka. Hanmmure u pazpsicHute Gopmyity 3akoHa I'yka.
3.Pacckpoiite Gpu3ndeckuii CMBICI MOy YIIPYTrOCTH. B Kakux eanHUIAX U3MepseTcs
MOJyJIb YOPYTOoCTU? 3aBHCHUT JIX BEIMYMHA MOAYJISL YIPYTOCTH OT Pa3MepoB
nedopMHupyemMoro Tena ¥ MPpUI0KEHHBIX Harpy30kK?
4.Yto Takoe crpena mporuoda?
5.3anummTe U pa3psicHUTE (HOopMyITy 3aK0oHA ['yka B mpuMeHEHNH K aedopmarun u3rnoda
OJTHOPOJTHOTO CTEP>KHSI MPSIMOYTONBHOTO cedyeHus. Hammmmre u pa3zpsicHUTe hopMyIty, o
KOTOPOH B TaHHOM paboTe U3MEPSIOT MOAYJIb YIPYTOCTH
5. PacckaxuTe yCTpOUCTBO SKCIIEPUMEHTAIbHOW YCTAHOBKY U COACPKAHHUE IKCIIEPUMEHTA
10 U3yUYEHUIO 3aKoHa ['yka U U3MEpeHUI0 MOAYJNS YNPYTOCTH.
6.Kakoii BUJ] OJDKHBI UMETh rpadMKu 3aBUCUMOCTH A OT F?
Kak B nanHO# paboTe HaXOAT OTHOCUTENBHYIO U a0COIOTHYIO MOTPEITHOCTD MOYJIS
yOopyroctu?
9. Tema 9 «HcciienoBanmne CBOMCTB yJbTPa3ByKa, H3y4YeHHe YIbTPa3ByKOBOI0
TepaneBTHYECKOro anmnapara»
1. Uto Ha3BIBAIOT yIBTPA3BYKOM?
2. Kak mony4aroT yapTpa3ByK?
3. JlaiiTe MOHATHUE O SIBIICHUH KaBUTALUU 1 TOPOTE KAaBUTALUH.
4. TaiiTe MOHATHE 00 aKyCTHYECKUX MOTOKAX *KUAKOCTH.
5. B uém 3akmouaercs: OMOIOTHYeCcKOe AeHCTBHIE yIbTpa3ByKa?
6. JlaiiTe MOHATHE O MEXAaHUYECKOM BO3JICHCTBUH YIBTPa3ByKa.
7. JlaiiTe MOHATHE O TEIUIOBOM 3 deKTe yapTpa3ByKa.
8. JlafiTe moHsATHE 0 (PU3UICCKOM JICHCTBHHU YIBTPa3BYyKa.
9. Kakne BUIbI KOHTAKTa U3JIy4aTells HCIOJb3YIOT yIbTPa3ByKOBOM Tepanuu?
Oxapakrepusyire ux.
10.Kakue criocoObl 03ByYHBaHHS IPUMEHSIOT B YIBTPa3ByKOBOI Tepanuu?
11.KakoBa poJib KOHTaKTHOT'O BelIeCTBa MpH mporeaype Y3 obmyueHus?
12.PacckaxuTte 0 Ha3HAYCHHUH, PeXKUMaxX U OCOOEHHOCTAX paboTs! ammapata BYT - 1;
13. Pacckaxure, Kakie OpraHbl yrpaieHust umeet ammapat BYT - 1?
14.Pacckaxxure, KAKOB NOPSIOK padoThl ¢ anmnaparom BYT- 1?
10. Tema 10 «McenenoBanue 31eKTPONPOBOIHOCTH KUBOI TKaHHU, M3MepeHHe YIeIbHOT 0

CONMPOTUBJIEHUS»
1. Yto Ha3BIBaeTCS BOMBTAMIIEPHOH XapaKTepUCTHKOM npoBoaHuKa? ChopMmynupyiite 3aK0H
Owma i yyacTka [end (MEeTaUTHIeCKUX MPOBOJHUKOB U SJICKTPOJIMTOR).
2. YUrto Takoe 3JeKTpUUEeCcKOe CONPOTHUBIEHUE PoBoAHMKA? Kakoil equnuLiei namepsiercs
comnpoTtusiieHre? Hamummmre u pa3bsicHUTE GOPMYITY, BRIPAKAIOIILYIO 3aBHCUMOCTh
CONPOTHBIICHUS POBOJHKKA OT €r0 pa3MepoOB U MaTepuaia.
3.Uro0 Takoe yAeabHOE CONPOTHUBIIEHUE IPOBOIHUKA; KAKOW €TUHUIIEH, N3MEPSIOT yAEIbHOE
COTIPOTHBIIEHUE?

4.O0BSICHUTE MIPUPOY IEKTPOIPOBOJHOCTH JKUBBIX TKaHEH. B 4eM COCTOHT CYIIHOCTH
SIBIICHHS TIOJISIPU3AIIIH TKaHU MPH MPOXOKICHUN TOKa B Hel? UTo Takoe kpuBas
MOJISIPU3AIUH TKAHU?

5.HaueptuTe U pa3psCHUTE CXEMY JICKTPUICCKON LS YKCIIEPUMEHTAIEHON YCTaHOBKH.
Pacckaxure comepkaHue SKCIIEPUMEHTA 110 IIOCTPOSHUIO KPUBOH MOJISAPU3AIIUH.

6.11o xakoii hopMyJie BEIYUCISIOT YIEIbHOE CONPOTUBIIeHHE? PacckakuTe cojepxanue
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9KCIIEPUMEHTA 110 U3MEPEHHUIO YACIBHOTO COMPOTUBIICHUS KUBOW TKAHHU.
7.Kak onpeiensifoT OTHOCHUTEIEHYIO U a0COIOTHYIO OTPEITHOCTH H3MEPCHUS YICIEHOTO
CONPOTHBJICHUS )KUBOW TKaHU?

11.

Tema 11«HccienoBanne IBUKeHUS NOHOB B KHBOIi TKAHU, H3yYeHUE METOIOM
3j1eKTpodopesa»

1.00BscHUTE TPUPOAY FICKTPOIPOBOTHOCTH KUBOU TKAHH.
2.KakuM 00pa3oM >kuBasi TKAHb MAIMCHTA BKITFOYACTCS B QJICKTPUICCKYIO I[CTIh?
3.Kakoe 3HaUeHHE TIPH ITOM UMEIOT MPOKIAAKH IO AICKTPOaaMHu?

4.B 4eM COCTOUT MpoIieypa ralbBaHN3auK U HoHOGope3a? B yem 3akimrodaercs ux
OMOJIOTHYECKOE JIeficTBHE?

5.Haueptute (110 MaMATH) SIEKTPHIECKYIO CXEMY alliapara JJisl TalbBaHU3aIH U
noHo(ope3a; pacCKaXUTe, Kak padoTaeT armmapar.

6.PacckaknTe, Kak OCYIIECTBIISICTCS MIPOIETyPHI TabBaHU3AINN H HOHO(OpE3a.
7.Uro omrymiaet nanueHT Bo BpeMsi mponenypsi? [loyemy?

12.

Tema 12 «Mccnenopanue Bausaust DMII pagnoanana3ona Ha 6MoJI0OrHYecKHE 00bEeKThI
NPH IOMOIUH annapara aisa YBY-repanum»

1. PacckaykuTe NpUHIUNHATBHOE YCTPOHCTBO BBICOKOYACTOTHBIX TEPANEBTHUECKUX

anmnaparos.

2. O0BsACHUTE MEXaHHU3M BBICOKOYACTOTHOT'O Harpesa.

3. Yto Takoe uHAyKTOTepMHEsa? OOBSICHUTE MEXaHU3M HHIyKTOTepMuH. Kak pacmonararot

M30JIMPOBAHHBIN THOKMIT Kabeb 0 OTHOLICHHUIO K MAMEHTY IPH 3TOH npouexype?

4. Yto Takoe YBUY - tepanusa? OO0bsicHUTE MEXaHU3M HarpeBa MpH 3Toi npouenype. Kakoso
OCHOBHOE TeparneBTHueckoe aevicteue YBU-tepanuu? e pacmonararoT 00aacTs Tena
nanuenTa npu Y BU-tepanuu?

5. KakoBo ocHOBHOe HazHadyeHwue anmnapara Y BU-66? 13 kakuXx 0CHOBHBIX yacteil OH
COCTOUT?

6. PacckaxuTe 00 opraHax ynpaBJIeHUS M KOHTpOJIA anmapara Y BU-66.

7. Kakyro nporienypy kpoMe YBU-Tepanny MOKHO OCYIIECTBUTH ammapaTtoM Y BU-667
Kakwue nepeo6opynoBaHus HAIO IS STOTO IIPOU3BECTH?

8. Kakue Mepsl 6€30mMacHOCTH HaJ0 COOIOAATh MPH paboTe C ammmapaToM YBY-66?

9. PacckaxuTe 0 METOJHMKE IKCIEPUMEHTA 0 H3YUCHUIO TETJIOBOTO JIeHCTBUA
BBICOKOYACTOTHOTO 3JIEKTPHUYECKOTO TOJIS.

10. Pacckaxure 0 METOIMKE IKCTIEPUMEHTA [0 N3yUEHHIO TEIUIOBOTO AEHCTBUA
BBICOKOYAaCTOTHOI'O MarHuTHOT'O I10JIA.

13.

Tema 13 «MccaenoBanne MaJabIX 00beKTOB MPH MOMOIIH ONTHYECKOT0 MUKPOCKOTA»

1 .O0BSICHUTE, YTO HA3bIBACTCS JIMH30M, TJIABHOM ONTUYECKONW OCBIO JIMH3BI, ONTHUYECKUM
[EHTPOM JINH3BI, POKYCOM M (DOKYCHBIM PACCTOSHHEM; YeMy PaBHO JIMHEHHOE YBEIHUCHHE
JINH3BI?

2.Hauepture (110 maMsTH) X0 Iy4ei B MUKPOCKOIIE  O0BSICHUTE MPUHIUT PabOThI
MHUKpocKora. Ha3oBuTe OCHOBHBIE Y3JIbI H MEXaHH3MBI MHKPOCKOIIA H OOBSICHUTE UX
Ha3HaYCHHE.

3.Hanwmmire u 00bsAcHUTE (POPMYIIBI, JAFOIIHE BO3MOKHOCTh HAHTH yBEITMUCHHUE OKYJIIIPA,
yBEJIMYCHHE OOBCKTHBA U YBEIHUCHHE MHUKPOCKOIIA.

4.00BsICHUTE, YTO HA3BIBAE€TCA pa3pelIarolieil ClIoCOOHOCThIO ONTHYECKOTo mpubopa. Uem
o0ycioBieHa pa3pematomnias crrocoOHOCTh?

5. laiite omnpezeneHue npejeia pa3penieHusi ONTHUIECKOro Mpudopa, HAMUIITUTE U
pa3bsiCHUTE (DOPMYJIBI, TAONINE 3HAUCHHSI [TPE/Ielia pa3penieHust 00bEKTHBa MUKPOCKOIIA
[PY TPSMOM U HAKJIOHHOM OCBEIICHHH 00beKTa MUKPOCKOUpoBanus. Kakum o0pazom
MOHO YIYUIIUTh Pa3pemaronlyro cnocoOHOCTh MUKpOCKoma?

6.Pacckaxkute comepkaHue YKCIIEPIMEHTA, HATUIITUTE ¥ O0BICHUTE pacueTHBIE (POPMYIIBI )
0 U3MEPEHUIO YBEIMICHUS 00BEKTHBA, 0) 10 N3MEPEHUIO BETMYUHBI MUKPOOOBEKTA, B) TIO
WU3MEPEHUIO TpeJieia pa3pelieHus 00beKTHBA MUKPOCKOTIA.

7.Kak B 1aHHO# pabOTe HAXOIAT MOTPEIIHOCTH U3MEPSEMBIX BeTHYUH (YBEIHUCHHS
MHUKPOCKOIIa, pa3Mepa MUKPOOOBEKTa, MIpe/ielia pa3penicHus)?

14.

Tema 14 «M3y4yenue noasipumerpa. Msmepenne KOHIEHTPALMH PACTBOPA ONTHYCCKHU
AKTHBHBIX BEIIECTB MPH MOMOIIH MOJISIPHMETPA»
1. CBeTOBBIE BOJTHBI — 3TO BOJIHBI TIONIEPEUHBIEC UITH MPOI0JIbHEIE?
2. PacckaxuTe 0 «CTPYKTYpe» IEKTPOMArHUTHOW BOJIHBEI. Kakoi cBeT Ha3bIBaeTCst
€CTECTBEHHBIM WJIM HEMOJSIpH30BaHHbIM? J[aliTe onpeneneHue mosipu30BaHHOTo cBeTa. Kak
MOJKHO HOJYYHTH TOISIPHU30BAHHBINA CBET?
3. Yro Takoe monspuzaTop U aHanu3aTop? Hamumure u 006bsacHUTE GOopMyITy 3aKOHA
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Masroca.

4 JlaliTe ompejencHUE ONTHYCCKHA AKTUBHOIO BEIICCTBA, MPHUBEIUTE MPUMEPHI ONTUYCCKH
AKTUBHBIX BCIICCTB.

5.00msAcHHTE SIBJIICHUE BpAIllCHHS TUIOCKOCTH KOJeOaHUI TOISIPHU30BAHHOTO CBETA:
HAIHIIUTE U 00BACHUTE (POPMYITY, OTIPEACIISIONIYI0 3aBUCUMOCTh yIiia MOBOPOTA IIOCKOCTH
KOJICOAHUH MOJIIPU30BaHHOTO CBETAa OT KOHIICHTPAIMH PACTBOPA ONTUICCKH AaKTHUBHOTO
BEIIIECTBA.

6.Ut0 moka3siBacT KO3((HUIIUEHT, Ha3bIBAEMBIH YCIbHBIM BpalieHHueM? 3aBUCUT JIN
3HAa4YCHHE YICIHHOTO BPAIIeHUs OT [UTMHBI CBETOBOM BOoNHBI? Harmmmmre u 00BsicHUTE
(hopMyITy M €TUHAILY U3MEPEHHUS YACTHHOTO BPAIICHHUS.

7.Urto mokaThIBaeT KOHIICHTPAIIHS pacTBopa?

8.PacckaxxuTe ycTpOHCTBO, MPUHIUI PaOOTHI MOJIIPUMETPA U COJICPKAHUE IKCIICPUMEHTA 10
M3MEPEHUIO yIeIbHOTO BPALICHUS U KOHIIEHTPALUHI PACTBOPA ONTHYECKH aKTHBHBIX
BeiecTB. [1o kakoii popMyJie OnmpeaessIoT KOHIIEHTPALIUIO PACTBOPA C MOMOIIBIO
moJiIpuMeTpa’?

9.Kaxk B jaHHON paboTe HaXOMAT MOTPEIIHOCTH M3MEPEHHUH YAEIbHOTO BPAICHUS U
KOHIIEHTpAIK pacTBopa?

15

Tema 15 «McenenoBanue cieKTPOB 0HOJTOTHYECKH BAKHBIX MOJICKY.JI IPU MOMOIIHA
CIEKTPOCKONa»

9. OOBsicHITE MEXaHM3M H3JIy4CHHUS CBETa aTOMaMH BelecTa. UeMy paBHA SHEPIHs
n3IyqaeMoro ¢poTtoHa?
10. Hammmute n 00pacHITE hOpMyITy, ONIPEAEISAIONIYIO YACTOTY U3IyYECHHS IPH
MIepexo/ie aTOMa C OJTHOTO YHEPTeTUIECKOTO YPOBHS HA IPYTOM.
11. OOBSICHUTE MEXaHNU3M BO30YKIIEHHUSA aToMa, chopMympyiTe 3akoH Kupxroda.
12. Jaiite onpeneneHue AUCIIEPCUM CBeTa. B ueM MposBIIAeTCs AUCIIEPCHs IPU
MIPOXO’KICHUH CBETA Uepe3 TPEXTPAHHYIO MPU3MY?
13. Jaiite onpeaenenue crnekrpa. Kakue crekTpbl Ha3bIBalOTCA CIEKTPaMU
ucnyckauus? YTto ABiIseTcs U3IydaTeNIMH JMHEHYaToro, CIJIONIHOTO U OJI0CaTOro
crnekTpoB uciyckanusi? OObSICHUTE MEXaHU3M MOTyUeHHUs INHEHYATOTO CIEeKTpa
HCITyCKaHHs BOAOPO/A.

14. Maiite onpeseneHye 1 00bICHUTE MEXaHU3M TOyYESHHUS! CIIEKTPa MOTJIOIICHHS.
15. UYro Takoe ceKTpaibHbIi aHanu3? Pacckakure ycTpOWCTBO M NPUHIUI PaOOTHI
CIEKTPOCKOIA; Ha TTAMATh HaYePTHUTE XOJ JIydeH B CIIEKTPOCKOIIE

16. Pacckaxxute comepkaHue IKCIIEPUMEHTA 10 TPaTyHPOBKE CIIEKTPOCKOIIA U
H3yYCHHIO CIIEKTPOB MCITYCKAHUS M MOTJIOIICHUS

16

Tema 16 «McciieqoBanne 0CBelIECHHOCTH pado4yero MecTa Npu NOMOLIHY JIOKCMETPay
1. JlaiiTe onpeneneHus MOTOKY M3Iy4eHHsI, CBETOBOMY ITOTOKY, CHJIC CBETA, OCBELIEHHOCTH.
Hanumure ux onpenenstoniue popmyiisl. HazoBuTe UX eIUHUIIBL.

2.000cHYyHTEe HEOOXOAUMOCTh KOHTPOIISI OCBEIIEHHOCTH OBITOBBIX W IMPOHM3BOJCTBEHHBIX
IIOMEIIEHUI.

3. Pacckaxkute 00 yCTpOICTBE JIFOKCMETpA.

4. O0BsACHUTE, TIOYEMY B JIFOKCMETPaxX B Ka4ecTBE (POTORIIEMEHTOB HCIIOIB3YIOTCS
CEJICHOBBIE MOJIYIIPOBOIHUKH.

5. O0BsICHUTE, C KAKOU LIEJIBIO JIIOKCMETP CHaOkaeTcs moryotureneM. Kak o
HCTIONB3YETCs?

6. Kak onpenennTs aOCOMIOTHYIO U OTHOCHUTEIBHYIO IOIPEIIHOCTH OCBEIEHHOCTH?

7. Kakue BeTMIUHBI B 3TOH paboTe U3MEPSIOTCSI HEMOCPEACTBEHHO, KOCBEHHO?

8. Kak B naHHO#i paboTe HaXOAAT OTHOCUTEIBHYIO U A0COTIOTHYIO TOTPEUIHOCTH CHIIBI
cBera’?

17

Tema 17 «McciienoBanne paguauMoHHO 00CTAHOBKH B MOMeIl€eHHI

11. [Touemy BeTeprHApHOMY Bpady HEOOXOIUMO 3HATH YPOBEHb HOHU3HPYOIINX
M3MydeHul (OIeHUBATh PaIHAIlMOHHYI0 CUTYAITHIO)?
12, UT0 Ha3BIBAIOT IKCIIO3UIIMOHHON /10301 HOHM3UPYIONTNX M3nydeHuil? Kakossr ee

eauHuIbl n3mepenus B CH, BHeCHCTEMHBIC €MHUIIBI, KAKOBO COOTHOIIICHNE MEXIy dTUMH
e IMHALIAMU?

13. Uto Ha3bIBAIOT MOTJIOMEHHOMN 10301 HOHU3UPYIOMUX U3nydeHuil? KakoBel ee
eauHuLbl u3mepenus B C, BHeCHCTEMHbIE €MHUIIBI, KAKOBO COOTHOIIEHUE MEXIY STUMHU
eIMHHAIIaMU ?

14. HazoBure k03¢ HUIIUCHT, BRIpaXAFOIIUI CBSA3b MEXKIy MOTJIOIIEHHOHN 1030 U
9KCIO3ULMOHHON J0301 MOHU3UPYIOMIMX U3nyueHuil? [IpuBenure ero 3HayeHUs 175
Pa3IUYHBIX BUJOB MOHU3UPYIOLIUX U3JTyYEeHUH.
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W3ITyYEHUH.

15. UTo Ha3BIBAKOT OMOJIOTUYECKOM SKBUBAJICHTHON J0301 HOHU3UPYIOMIAX U3ITyYCHUN?
Kakoss! ee eqununbl namepenus B CH, BHeCcHCTEMHBIE €IMHUIIBI, KAKOBO COOTHOILICHHE
MEXIY dTUMH €ANHULAMH?

16. KakoB cmbIcn koadduieHTa OTHOCHTENBHOM Onosornyeckoi addexTuBHOCTH
(OB2)? Ot uero 3aBUCUT €T0 3HAUECHHE?

17. JaiiTe onpeseneHue 1 NpuBeIuTe GOPMYJIIbI MOITHOCTH JJ03 HOHH3HPYIOIIUX

18. Kaxkoe Guosyornieckoe JecTBHE OKa3bIBAIOT HOHU3HPYIOIIHE n3mydeHus? Ha yem
OCHOBAHBI METOBI OOHAPYKCHHUS M PETUCTPAINH HOHU3UPYIOMNX N3IydeHnii? Pacckaxure
00 yCTpo¥CTBe W IPHUHIIUIIE IeHCTBUA cueTunka [ eiirepa — Mrosepa.

19. Pacckaxunte 00 ycTpoicTBa M MPUHITUIIE MeHCTBUS Jo3uMeTpa ObitoBoro JIPT'h —
90.
20. Yemy paBHa OTHOCHTEIIbHAS TIOTPEUIHOCTh [IPU U3MEPEHUH MOIIHOCTH /103

MOHHM3UPYIONINX U3MydeHui no3uMerpoM O0b1ToBbIM JIPT'E — 907 TlpuBenute dopmymy mis
orpeneneHus aOCOTIOTHON MOTPENTHOCTH U3MEPEHHS MOITHOCTH SKCIIO3UIIMOHHON 1
9KBUBAJICHTHOM J103 HOHU3UPYIOIIUX U3TYUEHUH.

18 Tema 18 «IToaBeaenne HTOroB OHOPU3NIECKHX HCCIET0BAHUIDY
3. KakoBa ponb OHO(PHU3NIECKOTO HCCIICTOBAaHHS B MPOGECCHOHATBHON MOATOTOBKE
BETEPUHAPHOTO Bpaya?
4, [IpowIrOCTpUPYHTE CBOM MPEIMOJIOKCHHS TMPUMEpaMH K3  JTAOOPaTOPHOTO

NpaKTHKyMa 110 OHosiornueckoi gusuke.

Otuer OLICHUBACTCA OHGHKOﬁ «OTIINYHO», «XOpouo», «YAOBJICTBOPHUTCIBLHOY,
«HCYOOBJICTBOPUTCIIBHO). OHGHK& 00BABIAETCS 06yqa}omeMy051 HCIIOCPCACTBCHHO IIOCJIC CHA4YH

oT4ycTa.

MIxana

Kpurepuu oueHuBaHus

OueHka 5

(oTyIM4HO)

- U3JI0OKCHUC MaTCpuaja JOrH4HO, ' paMOTHO,

- CBO6OZ[HOC BJIaACHHUC TepMI/IHOHOFI/Ief/i;

- YMCHHUC BBICKA3bIBATHh H 000CHOBaTh CBOHU CYXIACHUA IIPpU OTBETC HAa KOHTPOJIBHBIC
BOITPOCHI;

- YMCHHUC OIMUCBIBATDH 3aKOHBI, SABJICHHUA U ITPOLCCCHI;

- YMCHUC ITPOBOAWUTH U OICHHUBATH PC3YJIbTAThI HSMGPCHHﬁ;

- CrI0COOHOCTH peuIaTh MHXKCHCPHBIC 3a/1a4U.

Omuenka 4
(xoporo)

- I3IIO)KCHHE MaTepuaia JOTHYHO, TPAMOTHO;
- cBOOOTHOE BIIaJICHIE TEPMUHOJIOTHEH;

- OCO3HaHHOE NPUMEHEHHE TCOPSTUICCKUX 3HAHUH U ONMHCAHUs 3aKOHOB, SIBICHUH U
MPOLIECCOB, PEIIEeHUs KOHKPETHBIX HHXKEHEPHBIX 3ajlad, MPOBEACHUS M OICHUBAHMUS
pEe3yNbTaTOB U3MEpPEHHH, HO cojaepkaHue Hu QopMa OTBETa HMEIOT OT/EJbHbBIE
HETOYHOCTH.

Ornenka 3

(YIOBIETBOPUTEIHHO)

- U3JI0’KEHHME MaTepHaja HeTloJIHO, HEIOCIeA0BAaTEebHO,
- HETOYHOCTH B OTIPE/ICIICHNH MOHATHH, B IPUMEHEHUH 3HAHUH JAJIs1 OMUCAHMS 3aKOHOB,
SBJICHUH M MPOIECCOB, PEIICHUS KOHKPETHBIX WH)XEHEPHBIX 3a]ad, HPOBEICHHUS H
OIICHUBAHMSA PE3yIbTaTOB U3MEPEHUH,

- 3aTpyJHEHUS B 000CHOBaHMM CBOUX CYKACHUM;

- 00HapYKMBAETCsl HEJOCTATOUHO ITyOOKOe MOHUMaHHEe H3YYEHHOT0 Marepuala.

Ouenka 2

(HEeyIOBIIETBOPHUTEIHHO)

- OTCYTCTBHEC HGO6XOI[I/IMI>IX TCOPECTUICCKUX 3HaHHﬁ; J0NYyHICHBI OIINOKK B
OIpCACIICHNN IIOHATUU U OIMMCAHNHI 3aKOHOB, SIBIICHUH 1 IIpoHeCcCoOB, HCKAKEH UX CMBICJI,
HC pCIICHBbI MHXKCHCPHBIC 3a/1a4y, HCTIPABUJIBHO OLICHUBAIOTCA PE3YJIbTAThI H3Mep€HHﬁ;

- HE3HaHUEC OCHOBHOI'O MaTepuaja yqe6H0171 IporpaMMbl, JOITYCKArOTCA pr6I)I€ OIINOKHU
B M3JI0KCHHUU.

4.1.3. Kos1okBHYM

KonnokBuyM ucnosib3yercst sl OLEHKH KadecTBa OCBOEHHUS OOYy4arolIMMCS OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHOM NpOrpaMMbl MO OTAEIBHBIM TE€MaM W/WIM pa3zieiam
JTMCLUIUIMHBI, BHIHECEHHBIM Ha CaMOCTOSATENIbHOE M3y4yeHHe. KoIOKBHYM MpPeayCMOTPEH TOJIBKO
U1 00y4Jaromuxcsi ouHoi Gopmbl 00yuenus. KomnokBuym npeacrasinser coboil cobeceioBaHUE 10
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BOIIPOCAM, COJEpP)KaHHE KOTOPBIX 3apaHee cooOmaeTcss oOydJarommmcs (CM. METOIUYECKHE
pa3paboTKu:

[ranesa H.P. Buonoruyeckas ¢usuka: METOAMYECKHE PEKOMEHAAIMH IO OpPraHU3aluu
CaMOCTOSITENIbHONW paboThl o0ywaromuxcs mo crenuanbHoctd 36.05.01.Berepunapus, ypoBeHb
BBICIIIETO 00pa3oBaHUsl — crenuanurer, Gopma odyuenuss — ouynas / H.P. IllraneBa. — Tpowuik,

OI'bOY BO IOxno-Ypamsckuit I'AY, 2023. — 53 c¢. — Pexum gocryna:
https://edu.sursau.ru/course/view.php?id=9352
Konu
HaMMEHOBaHUE
Ne O1eHOYHBIE CPECTBA
HUHIUKATOpa
KOMIICTCHITNU
1. Pa3gen 1 «OcHOBBI OMOMEXaHUKU M OMOIHEPTETHKH Na-1.YK1
1. 1. Martepust: nBukeHue Matepun / Marepus, ee Buabl. @yHIaMeHTaIbHBIC OcymiecTsisieT
B3auMoJieiicTBYs. J[BHKeHHE MaTepuu/. TTOUCK,
2. Buodusmka kak Hayka /OCHOBHBIC HATIPABJICHUS B3aMMOCBSI3U (PU3HMUCCKON H KPUTHYCCKHIA
Ouonornueckoit Hayk; ouopusuka. OOBEKT U mpeaMeT OnohU3KNKH Kak HayKu. Pojb aHau3 u
O6uodu3mIeckoro 3HaHUS B IPO(DHecCHOHATLHOM MOATOTOBKE BETCPUHAPHOTO Bpada/. CHHTE3
3. [lepBbiit 3aK0H TepMOANHAMUKY /TepMOANHAMUYECKHE TTAPAMETPHI U TIPOLIECCHI. uHdopmarnuu,
W3onupoBaHHas TEPMOMHAMHUYECKAsI CUCTEMA, OTKPBITAs TEPMOANHAMUYECKASI CHCTEMA. MPUMEHSET
OOpariMbie 1 HEOOpPATUMBbIEC TEPMOANHAMIYECKHE TTpoliecchl. COCTOsHIE CHCTEMHbBIT
TEPMOIMHAMUYECKON CHCTEMBI: PABHOBECHOE, HEPABHOBECHOE, CTAIIMOHAPHOE. MOJXOT JUIst
T'uapoauHaMuveckast MOJIeIb CTAIIMOHAPHOTO COCTOsIHUS. [1epBhIii 3aKOH TePMOAMHAMUKY B perieHust
TEepMUHAX (HUIUKH/. MOCTaBIIEHHBIX
4, [lepBslii 3ak0H TepMOANHAMUKH B Onosoruu/ OCOOEHHOCTH )KUBOTO OpraHM3Ma Kak 3a1a4
TEPMOJMHAMUYECKON cucTeMbl. [1epBbIii 3aKOH TEPMOANHAMUKY 1 )KUBOI OpraHu3M/.
5. TemnoBoit banaHc )XUBOTO opranu3ma /Cxema TEIIOBOTo OanaHca KHBOTO

opranusma. DHeprus nuiiu. KanopuitHocTh 6eIKOB, KHUPOB, YIIIEBOIOB. 3akoH ['ecca. Busr
paboThI B )KHBOM opranusme. [lepBuyHas 1 BTOpU4Hast TeMIoTa/

6. Om3ryecKre OCHOBBI TEPMOPETYILIIHU opraHu3Ma /CyIIHOCTb TEPMOPETYIISIHN.
TToHATHS «TEMNONPOAYKIMS» U «yAeTIbHas TEIIONPOLYKLHUS» )KUBOTHBIX, UX 3aBUCUMOCTD
OT Macchl JKUBOTHOTO. [IepeHOC TeIIOTH B )KUBBIX OpTaHM3Max/.

7. TermnooOMeH )KHBOTHOTO ¢ OKpY Karomiei cpemoit /CyIHOCTh TeI000MeHa
JKUBOTHOTO C OKpYy’Karoliei cpenoit. Bumer TermnooOMeHa (TemIonpoBOIHOCTh, KOHBEKIIHS,
U3JyYeHUe, UcTiapeHne), ux Gpusndeckas CylnHoCTb, POPMYJIbl © OCOOCHHOCTH TPOSIBIICHHS B
opraHusmax/.

8. Bropoii 3akon Tepmonunamuxu /[lonsitue sHTponuu. [IpuBeieHHOE KOTMYECTBO
TEII0Thl. BTOpOi1 3aKOH TepMOANMHAMUKY 1JIs1 U30JMPOBaHHbIX cucteM. [IpuHnun
BO3pacTaHMsl SHTPOITUH B M30JIMPOBAHHBIX CHCTEMaX; PABHOBECHOE COCTOSIHHE/

9. Bropoii 3aK0H TepMOJANHAMUKH JJIs1 CTAIIMOHAPHBIX COCTOsHUI /VI3MeHeH e U
COXpaHEHHE SHTPOIHHU B )KUBOM OpraHuzMe, BTopoil 3aKkoH TepMOIUHAMUKY SISl 5KMBOT'O
opraau3Ma. COCTOSTHIE )XKH3HH U CMEPTH B TEPMHUHAX (DUIUKH/.

10. BrnusHEe BIa)XXHOCTH BO3/AyXa Ha TEPMOPETYIIIIIO )KUBOTHBIX /BraxkxHOCTH
BO3ayXa. AOCONIOTHASI, MAKCHMAJTbHAS, OTHOCHTEJIbHAS BIIAXKHOCTD: OTIPEICIICHUS,
thopmymsl, equHALBL. Todka pocsl. [IpuOOpEI A1 H3MEPEHHS BIaXKHOCTH (THTPOMETD,
rurporopad), ICHXPOMETP CTATUIECKUH U ICHXPOMETP aCIUPAIOHHEIH), KX YCTPOWCTBO U
NPUHLMUI JeHCTBUS. 3HAYEHHE BIQXKHOCTH BO3yXa /I )KUBOTHBIX/

11. KonebarenpHoe apmkenune /Onpenenenre KoneOaTeIbHOTO IBIKEHUS;
XapaKTePUCTHKH KOJIeOATeIbHOTO JBIDKEHHS: IEPHO, YaCTOTa, CMEIICHHUE, AMIUIUTY 1, UX
0003HaYCHHUS, ONIPEACIIIONIIe HOPMYJIbI, CAMHHUIIBI./

12. Mexaanueckue konebanus /CBoOoHbIE (COOCTBEHHBIE) U BHIHYKICHHbBIE
KoJieOaHMs1; BO3BPAIIAIOIIAs ¥ BBIHYK/IAOIIasl CHIIbI, Pe30HAHC. DHEPrHs KoJeOuoerocs
Tela; 3aTyxarmue konebanus. [I[pumeps! KoeOaHU U pe30HaHCa B XKUBOU IPUPOIE/.

13. Mexanmnueckue BoIHBI /OnpeieNICHIE BOJIHBI; BOJIHBI MPOJIOJIBHEIC U IIOIICPCYHBIC.
XapakTepUCTUKH BOJHBI: 4YaCTOTa, JJIMHA, UX €AMHULBL. CBS3b YaCTOTHI U JIJIMHBI BOJIHBI.
CKOpPOCTB PacIpOCTPaHEHUS BOJHBI, €€ 3aBUCUMOCTb OT CBOMCTB CpeJbl. DHEPIUs U
WHTEHCUBHOCTH BOJIHBI, MX ¢IUHUIEL. [10TOK SHEpTHH/.

14. OcHoBbI akycTukn /OnipeiesieHne 3ByKa, JUana30H YacTOT CIBIIIMMOTO 3BYKa,
HCTOYHUKH 3ByKa. IHTEHCHBHOCTH 3BYKa, TIOPOT CIIyXOBOTI'O M OOJIEBOTO OIIyIIEHUH. 3aKOH
Bebepa-Pexnepa, ypoBHH HHTEHCUBHOCTH M TPOMKOCTH 3BYKA, X €IMHUIIBL/ .

15. OcHoBbI Onoakyctuku / BeicoTta 3Byka. TeMOp 3Byka. AKYCTHYECKHHA CHEKTP.
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My3bikanbHbld ToH. [llyM. Briusinue nryma Ha >KUBOTHBIX/.

16. Wndpassyk. Dddexr Jomnepa. / [Jnanazon nHppa3ByKOBBIX 4acTOT. McTOYHUKH
nHppassyka. CBoiicTBa uHdpas3Byka. buonornueckoe nericteie nHppasByKa/.
17. VipTpa3Byk /Jnana3zon yactot yibTpa3Byka. MICTOUHUKH yIbTpa3ByKa:

MarHUTOCTPUKIIMOHHBIN U Mbe3031eKkTpuaeckuid. [Ibe303¢pdext. O6parHblil mbe303QdeKT.
®duznueckue CBOMCTBA yJIbTPa3ByKa, €ro B3auMOAEHCTBHUE ¢ BelecTBOM. KaButarus.
Bbronornueckoe nelicTBre yabTpa3ByKa/.

18. OCHOBBI YJIBTPa3ByKOBOW TepanuH. /JInama3oH 9acToT YIbTPa3ByKa,
HCTIONIE3YEMOTO B TEPANICBTHUCCKUX MEAX. MeXaHHueCKoe BO3ICHCTBUE, TETIOBOH 3P PeKT,
(usngeckoe neiicTBre ynbTpa3Byka Bl KOHTaKTa H3MTydaTels B YIbTPa3ByKOBOH
tepanun. CriocoObl 03ByYMBaHUS B yIBTPa3ByKOBOI Tepamuil. POk KOHTaKTHOTO BellecTBa
npu nporeaype Y3 obaydeHus. HaznaueHue, pe>kUMbI 1 0COOEHHOCTH pabOTHI armapara Jijist
yIbTpa3ByKoBoii Tepanuu. [lopsaok paboTsr ¢ anmapatom BYT- 1/

19. duznueckre 0OCHOBBI YIbTPa3ByKOBOW Ie()eKTOCKOINY B MeTUIMHE / SIBIeHNs Ha
TpaHHUIE pa3jierna Cpejl C pa3HbIMU aKyCTHUECKHMU cBolicTBaMu. D¢ ekt omiepa.
Jonneposckas yactoTs! (popmyiia). MccnenoBanue cepiedHOCOCY IUCTON CUCTEMBI Ha
ocHoBe 3¢ ¢exra Jlorurepa (HomepoBckas 3xokapanorpadus)/.

20. TunponvHaMuKa UACaTbHBIX XKUAKOCTEH /[IOHATHS «UIeanbHAs XKUATKOCTDY,
«CTAIMOHAPHBIN MTOTOK». Y paBHEHHE HEPA3PBHIBHOCTHU MOTOKA. JlaBieHUe, eIMHHIIA
nmaBieHus. CTaTHdeckoe, TMHAMHYIECKOe, THIPABINUECKoe (BECOBOE) M MOJTHOE TABJICHUS;
ypaBHeHHE bepHyIIH; crioco0BI N3MEPEHUs CTATHYECKOTO M TUHAMUYIECKOTO TaBICHUI/.
21. DneMeHTH THApOocTaTHKN /Macca (ompeneneHue, 0003HaYCHHE, ¢IIUHUIIBI).
ITnotHOCTH (ompenenstomas hopmya, o00o3HadeHHEe, eTUHUIIB). CITOCOOBI OTpeaAeIeHUS
TUIOTHOCTH. 3aKOH ApXHuMe/ia, Kak OCHOBa METO/1a U3MEPEHHS INIOTHOCTHU TPH TOMOIIN
BecoB Bectdans/

22. TuaponuHaMuka B3KHUX skuaKocTeil /[loHsTHE «BsA3Kas KUIKOCTHY. [ToHsATHE
«TpajiueHT pU3NYECKON BEIMYMHBD), ypaBHeHnEe HbIOTOHA 1JIs CHITBI BHYTPEHHETO TPEHUS;
K03((ULNEHT BSI3KOCTH, €r0 eIHHUIIA. 3aBUCUMOCTb KO3 (QUIIEeHTa BA3KOCTH OT
TEMIIEPaTyPbl, IPUPOABI KHUIKOCTH/.

23. 3aKOHOMEPHOCTH TeUCHHS BA3KOH KUAKOCTH / JlTaMuHapHOE U TypOyIIeHTHOE
TedeHus xuakocter. Yneno PeitHonpaca kak XapaKTepUCTHKA TIepexo1a OT JIAMHHAPHOTO K
TypOyneHTHOMY TedeHHro 3akoHsI [Tyaseiing u CTokca Kak OCHOBAa METOJOB U3MEPEHUS
K03 PHUINEHTOB BA3KOCTU. Y CTPOMCTBO M MPUHIHIT pabOTHI BICKo3nMeTpa OcTBaiba,
Bucko3umerpa BK - 4/.

24, JIBIDKEHUSI KPOBH B CEPACUHO-COCYTUCTOM CHCTEME JKUBOTHBIX W YeJIOBEKa /
DJIeMeHTBI KPOBEHOCHOI CUCTEMBI OpraHu3Ma, UX QYHKIHH. Y MEHbIIEHHE CKOPOCTH
TEUeHHs] KPOBH 110 MEPEe Pa3BETBIICHHUS KPOBEHOCHBIX COCYJI0B. PABHOMEPHOCTD TeUeHUs
KPOBH B Kanuuisipax. Mi3MeHeHue 1aBieHre KPOBH 110 MEPe Pa3BETBIICHUS KPOBEHOCHBIX
cocyoB. Pabora cepia/

25. 3aKOHOMEPHOCTH TeUEHUs! KpOBH B cepaeuHococyauctoi cucteme (CCC)
JKUBOTHBIX U YeoBeKa /KpoBb — HEHBIOTOHOBCKAS JKUAKOCTh. [IIOTHOCTH KPOBHU M BA3KOCTh
KPOBH, KaK THarHOCTUYECKHE BETMYUHBL. XapakTep TeueHus kpoBu B CCC B HOpME U TIpH
naronorusx. [lynpcoBas BonHa. M3Meperne yacToTsl cepaednbix cokpamennid (YCC). UCC
B HOPME U TIPH MATOJIOTHAX/

26. ApTtepuanbsHoe naBieHue. /[apnenne. AptepuanbHoe aaBieHne. CHCTOIIYEcKoe,
JINACTONIMYECKOE apTeprHaibHoe AaBieHne. CrocoOBl U3MEpEHHs apTepHaIbHOTO TABICHUS:
HEIMOCPE/ICTBEHHBIH 1 MaHXETHBIH. ApTepualibHOe JaBJIeHUE YeJI0OBeKa U HEKOTOPBIX
JKMBOTHBIX B HOPME U IIPH NATOJOTHAX/.

Tsepusie ynpyrue tena/ [loHsTHE «TBEp/I0€ COCTOSIHAE BEIIECTBA», KPUCTAIUINYECKHE U
amopdubie Tena. [ToHsTus «repopmanysy, «adbCoIIOTHAS U OTHOCUTENbHAS Ae(hOpMAaLHsD».
3akon ['yka, MOZlyJIb yIIPYTOCTH KaK XapaKTepHCTHKA YIIPYTUX CBOICTB BEIECTBA/.

27. Hedopmaruu 6uonornyeckux Tkaneit/. Tumbl nedopmanuii. qedopmanus u3ruoa.
3akona ['yka B mpuMeHeHHH K JieopManny n3rnda oJJHOPOJHOTO CTEPHKHS PSIMOYTOJILHOTO
ceuenusi. Crpena nporu6a. Y cTpoHCTBO IKCIIEPUMEHTAIBHOM YCTAHOBKH U COJIEpIKaHHe
9KCIIEPUMEHTA 110 U3YUYEHHIO 3aKOHa ['yKa 1 M3MEepeHnIo MOJyJIsl YIPYTrOCTH KOCTHOHM TKaHH.
I'paduk 3aBucumoctu A ot F/.
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Pa3ngen 2 «DneKTpOMAarHUTHBIC U3TYYCHUS U KHUBBIC OPTaHU3MBD)
1. OO0mas cTpykTypa u cocTaB KieTkd /CTpOSHUE KUBOTHON M PACTUTEIILHOMN KIICTKH.
CrpoecHre MeMOpaHbI KJICTKH, B3aUMHOE PACIIOJIOKEHUE U COOTHOIICHHE OCITKOBBIX U
JIUIHTHBIX MOJICKYJ B MeMOpane. DyHKIMr MeMOpaHbI KICTKH: OaphepHasi, TPAHCIIOPTHAS,
MEXaHUYECKas, MATPUYIHAS, SJHEPreTHYCCKAsl, PELICITOPHAs/.
2. dusnyeckue CBOMCTBA MeMOpaHbl KiteTkd /ToiHa MeMOpaHBIL, JIMITUIHBIC U
MeMOpaHHbIE MTOPHI. BsazkocTh MeMOpaHbl. Pa30BoOE COCTOSHAE MEMOpaHbI (XapaKTepUCTHKA
CMEKTHYECKOT0 JKHIKOKPHCTAIUIMIECKOTO COCTOSIHUS), KpUTHYECKAsl TeMIeparypa
(hazoBoro nepexojia, MEXaHN3M KPHOITOBPEKIACHHS MEMOPaHbI. DJIEKTPUICCKUE CBOWCTBA
MeMOpaHbI KIETKU (JUAIEKTPUYECKast IPOHUIIAEMOCTD, AIEKTPUUECKOE COMPOTHUBIICHHE,
HaIpsHKEHHOCTD JICKTPHIECKOTO OIS MeMOpaHbl KISTKH)/
3. [TaccuBHBIN TpaHCIIOPT BEMIECTBA Yepe3 MeMOpaHy KieTkd / TpaHCIopT BelecTBa
yepe3 MeMOpPaHbI KICTKH. [[acCHBHBIN TPaHCIIOPT BEIIECTBA Yepe3 MEMOpaHy KICTKH.
Juddy3us - kKak MACCUBHBIN TPAHCIIOPT BEIECTBA Yepe3 MeMOpaHy.
4. Knaccudukarus naccupaoro tpancropta /I[Ipocras quddysus, muddysus uepes
mopsl, obnerdyenHas nug¢y3us (C MOABHIKHBIM U C HEITOIBUKHBIM MIEPEHOCYHKOM ),
¢ubTpanys, snekTpoauddy3us - CynHOCTh, NIEPEHOCUMBIC BEIIECTBA, 0COOCHHOCTH/

5. Ocmoc / ITepeHoc BelecTBa uepe3 MoIynpoHuIaeMble MeMOpaHbl. OcMOTHYECKOE
nasienne. Ypasaenne Ban-I'odda. Poss ocmoca B skuBoi ipupoe/.

6. AKTHUBHBIN TPAHCIIOPT BEIeCTBA yepe3 MeMOpaHy/ AKTHBHBIN TpaHCTIOPT. Bubt
HMOHHBIX HacOCOB. MexaHI3M paboThl KalHi-HaTPHEBOTO Hacoca/

7. Buonorennnan /JKuBas kieTka — IPOBOJAHUK M HCTOYHHK AIEKTPHUECKOTO TOKA.
Mexanmn3M 006pa30oBaHus OHOTIOTEHIHANIA TTIOKOA. Y paBHeHHE [ onpaMaHa/.

8. Buomnorennunan neiictBus /Mexanu3m 00pa3oBaHust OMOTIOTEHIINATIA IEHCTBHSI.

MexaHHI3M paclpoCcTpaHeHHUs HEPBHOTO UMITyJbCa BAOJIb MeMOpaHbl KIeTKH. M3mepenue
(perucrpanus ouonoreHuanos). buonorenuans B Berepunapuu (KT, D0I°, OMI')/.

9. DNCKTPUIECKUH 3aps /DISKTPUICCKUN 3aps/; onpeeiicHre, 0003HaYCHHUE,
enunuiia. Bzanmoneiicteue 3apsanaos. 3akon Kymona. Dnexrpusanus tei. Tpudosapsisl/
10. DJIEKTPUYECKOE I10JIE U )KUBBIE OPTaHU3MBbI /IIEKTPUUECKOE M0JIE U €T

XapaKTepUCTUKU. HanpsKeHHOCTh 3JEKTPUUYECKOT0 MOJIsl, IOTEHINAI: ONpEAEICHUE,
onpenersronue GOpMyITbl, eIUHALEL, PA3HOCTh MOTEHINANIOB. [[POBOIHUKA U TUIICKTPUKA
B DJIEKTPHICCKOM TI0JIE. DIEKTPOCTATHIECKOE TOJIC U )KUBBIC OPTaHU3MBL/

11. ITOCTOSIHHBIN AIEKTpUISCKUH TOK / DieKTprudeckuii Tok. Cuira Toka.
BoabsramnepHas XxapakTepHCTHKa IPOBOJHUKA DINEKTPONPOBOAHOCTh. CONPOTUBIIEHUE
(ompenenenne, o603HaUeHUEe, eauHUIA . DopMyIia, BEIpakaromias 3aBUCUMOCTb
COTIPOTHUBJICHUS IPOBOIHUKA OT €r0 Pa3MEpPOB U MaTepuaa. Y IeIbHOe COIPOTUBICHUE
(0003HaUEHNWE, €MUHUIIA)

12. 3akon Oma /3akoH OMa st ydacTKa e (MeTauTM4eCKUX MPOBOIHHUKOB U
anekTponuToB). )KrBas TKaHb KaK IPOBOJHHK JIEKTPHUUECKOro Toka. 3akoH Oma i
y4acTKa LENU C )KUBOH TKaHbO. SIBIEHMUE NOJIApU3aLuU )KUBOU TKAHU. Y IEIbHOE
CONPOTHUBIICHUE )XKMBOU TKaHU. CXeMa 3JIEKTPUUYECKOM LeNu 3KCIePUMEHTAIbHON
YCTaHOBKH U COJIEpPKaHHME HKCIIEPUMEHTA M0 MOCTPOSHUIO KPUBOW MOJIIPU3ALUH, 110
HM3MEPEHUIO YICITBFHOTO COMPOTHBIICHHUS YKUBOM TKaHU /

13. lanpBanm3anus 1 HOHO(POPE3 — METOIBI JICUCHUS TIOCTOSHHBIM 3JICKTPUICCKUM
TOKOM / DnekTpudeckuii TOK. [locTosHHBIH 1ekTpudeckuii Tok. [Ipupoaa Toka B KHUBOH
TKaHU. Paznpaxaromee neiictBre Toka. JleueOHOE eiicTBHE MOCTOSHHOTO TOKA. TeXHHKa
0e30macHOCTH IpH padoTe ¢ anmnaparoM AJsl rajbBaHU3aluu U HOHO(ope3a /

14, 3akonsl Dapajes s 3IeKTposn3a./ DaeKTpoiu3. [1epBblii 1 BTOPOH 3aKOHBI
Dapanes 1711 ANEKTpoIn3a. BBeaeHne JeKapCTBEHHBIX HOHOB IIPH IpoLeaype HoHOhopesa.
TexHuka Ge30macHOCTH NpU paboTe ¢ armapaToM JUis rajlbBaHU3aLUK U noHO(dOope3a/

15. MarHuTHOE I0JIe U KHUBbIC OpraHu3Mbl/ MarHuTHOE moJie Toka. MHIyKIus
MarHuTHOTro nosisd. CHiIoBbIe IMHUM MarHUTHOTO moiis. [IpaBuiio npaBoii pyku. Bemiectso B
MarHUTHOM II0JIC: IMaMarHeTHKH, TapaMarHeTuky, peppomarsetuku. [Ipupona
MarHetusMa. ['eomarautHoe nosje. BiusHue MarHATHOTO TIOJISE Ha )KAUBOW OpTaHu3M/.

16. DIEKTPOMArHUTHOE TI0JIE /DIEKTPOMArHuTHOE 1moie. OCHOBHEIC TTOJIOXKECHHUS TCOPUU
anexTpomarautHoro nosst (OMII). Xapakrepucruku OMII: wacToTa, cKOpocTh
pacnpoCcTpaHeHus JIEKTPOMArHUTHOTO MOJIsl B BAKYYME U B BELLIECTBE, SHEPTUS
aneKkTpoMarHuTHOTro mois. [llkama DMB/

17. [TepemeHHBIH 3JIEKTPUUECKHIA TOK ¥ )KUBas TKaHb /[Ipupoaa nepeMeHHoTo
ANEKTPUYECKOTO TOKA B )KUBOW TKaHU. Pa3apaskaromiee geliCTBIE IEpeMEeHHOro Toka. Ero
3aBUCHMOCTb OT 4acToThl. IMnieaaHc xuBoi TkaHu. @opMyiia UMIIeaHCca )KUBOYM TKaHU.
Jucniepcns mMIieaanca (3JIeKTPONPOBOTHOCTH) JKUBOH TKaHH, €€ TMarHOCTHUECKOe
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3an4eHue. [IpencTaBneHne 0 MEXaHU3ME OPAKEHUS SIEKTPUUECKUM TOKOM.
DJeKTpOHapKO3. DIEKTPOOTIIyICHHE/ .

18. JleiicTBUE IEKTPOMATHUTHOTO TOJIS PaJHOANANIa30HA Ha KHUBBIC OPTraHU3Mbl/
PapnoBonnel. KonebarenbHbiit koHTyp. @opmyina Tomcona Anmapar s Y BU-repanuu:
NpUHIMIHANEHAs cXeMa. [ eHepaTop He3aTyXalomuX JIEKTPOMarHUTHBIX KOJIeOaHHH.
TepaneBTuueckuii KOHTYyp. JleificTBHE 3IEKTPOMarHUTHOTO MOJI pajinuouana3oHa Ha
BemecTBo Y BU-Tepanus, HHIYKTOTEPMHESI KaK METOIbI (pU3rojcueHus. TeXHUKa
0€301MacHOCTH MPH padoTe ¢ ammaparoM st Y BU-tepanmu /.

19. Onrrndeckue m3nydeHns/ OnTudeckue u3nydeHus. JluamnasoH JJIMH BOJH (4acToT)
BHIUMOTO cBeta. [lornomenne cBera BenecTBoM. 3akoH byrepa — bepa. 3aBucumocThb
TTOKa3aTeJIs MOTJIOMEHUS OT KOHIIEHTpaIlUU pacTBopa. 3akoH byrepa — Jlambepra — bepa.
[Iporecchl, COTPOBOKAAIONIIE MOTJIONICHUE CBETa/.

20. Jlunza /JIun3za, Buabl auH3. Xon gydel B tuH3e. [locTpoeHne u3o0paxeHus B
nuH3e/.
21. Onruyaeckast MUKpOCKOMuUs / MUKPOCKOI Kak CUCTeMa JINH3. X071 JIy4ueii B

MHKpOCKOIIE. YBeJIMueHne MUKpocKomna. Paspemniatomniast crmocoOHOCT ONTHYECKOTO
npudopa. [Ipenen paspemeHus MUKpockona. J{uppakioHHbIe SIBICHUS B MUKPOCKOTIE./
22. Hucnepcus ceta / Mcnyckanue cBeta aroMamu Bemectsa. [Ipenomienue caera.
[oxa3zaTens mpenoMiIeHHs. 3aKOHBI IPEeJIOMIICHNUS cBeTa. SBienne aucnepcuu. CriekTp.
JInHeWuaThIi, OIOCAaTHIA U CIIOMHON CIIeKTPbI. CIIEKTPhI UCITyCKAHMS U CTICKTPBI
nornomenus. 3akoH Kupxrodda. Criekrpockon. CrieKTpanbHBIN aHaIn3/

23. OcHoBbl oToMeTprn /OCHOBHBIC (HOTOMETPHUECKHE BETUUHUHBI: IIOTOK H3TYICHHS,
CBETOBOM MOTOK, CHJIa CBETA, OCBEIICHHOCTH; X ONPEACICHUS, (OPMYIIBI U € THHUIIE.
CMBICIT TOHATHS «CHEKTpajibHas cBeToBast d3pdexkTuBHOCTY. [IpencraBnenus o6
YCTPONCTBE U MPUMEHEHHX JIIOKeMeTpa. IIpuMepsl HOpM OCBELIIEHHOCTH
KUBOTHOBOTYCCKHX TTOMECIICHHIA/.

24, Buaumelii cBeT B )KUBOTHOBOICTBE /IIpencTaBieHusI O MPUPO/IC BUIAMOTO CBETA
€ro BJIMSHHUU Ha )KUBOTHBIX. [IoHATHE «KOI(DQUIIMEHT eCTEeCTBEHHOH OCBEIIEHHOCTI.
Pexomenyemast po0KUTEIBHOCTh CBETOBOTO JHS [T )KMBOTHBIX; IIPUEMBI
«0e33aTpaTHOT0» YBEINICHUS OCBEIICHHOCTH MTOMEIICHUS/ .

25. [Monspuzanus ceeta /«CTPYKTypa» 3JICKTPOMArHUTHOW BOITHBI. CBET €CTECTBEHHBIN
(HemoNAPU30BaHHEII) M CBET MOJSIPH30BaHHBIN. [loTydeHre MOIsIpU30BaHHOTO CBETA.
OOHapy>keHHe MoNsIpu30BaHHOTO cBeTa. [lomspusaTop u aHamu3aTop. 3akoHa Maroca.
OmnpeneneHne ONTHYSCKN aKTUBHOTO BEIECTBA, IIPUBEAUTE IPUMEPHI ONTHICCKH
AKTUBHBIX BEIICCTB. SIBICHIE BPAICHNS TUIOCKOCTH KOJICOAHUH TTOJIIPH30BaHHOTO CBETA!
dopmysia, onpenesnsonyo 3aBUCUMOCTh YIJIa IOBOPOTA INIOCKOCTH KoJieOaHUH
MOJIIPU30BAaHHOTO CBETA OT KOHIICHTPAIIMK PACTBOPA ONTHYECKN aKTUBHOTO BEIIECTBA.
Koaddunuenr yaensHoro Bpauienus (hopMyiia U eJUHULA U3MEPEHHs) Y CTPOICTBO,
IIPUHIUIT PaOOTHI MOJISIPUMETPA U COJCPHKAHNE IKCIIEPUMEHTA M0 U3MEPEHHIO YACTHHOTO
BpaIeHNUs U KOHIIEHTPAIUX PAacCTBOPA ONTHYECKN aKTHBHBIX BEIECTB.

26. VYprpadnoneToBoe U3MyUCHHE U )KHUBBIE 00BeKTH /[I[puMeHEeHUs
YIbTPa(UOIECTOBOTO U3IYUICHHUS B )KUBOTHOBOACTBE /[IpencraBieHus 00
yIbTparONSTOBOM U3IYYCHUH, €T0 IIPUPOJIC M UCTOYHHKAX. bromornaeckoe aeiicTeue
YIbTPa(QUOIECTOBOTO U3IYICHHUS; €TO MPUMEHEHUS B BETCPHHAPHHU U JKHBOTHOBOJCTBE/ .

27. dotoanekrpudeckuii 3PpQexT /SApnenus horornekTpuaeckoro 3ddexra; MeXaHU3IM
¢doroanexTpudeckoro 3¢ dekra, ypaBHeHHE DHHINTEHHA
28. OnemenTsl poromerpu / [ToTOK M3MyUeHHs, CBETOBOH IIOTOK, CHJIa CBETA,

OCBEMIEHHOCTH (OnpeaeacHus, GopMyIibl, eauHuUIb). Heo0X01uMOCTh KOHTPOJIS
OCBEIIEHHOCTHU OBITOBBIX U MPOU3BOACTBEHHBIX OMEIICHUH. Y CTPONUCTBO JIFOKCMETPa/.

29. JlromunectieHnus. / SIBIeHHE TFIOMUHECIICHIINH, PA3JINYHbIC BUIBI JIIOMUHECIICHITHH.
DOTOIFOMHUHECIICHITNS, KBAHTOBBIA MeXaHU3M (DOTOIOMUHECHICHINHY, TpaBmiio CTokca.
[pexacraBnenus o 6uostomMuHecueHMu. CBepxciaaboe cBeueHue/.

30. Onrtryeckue KBaHTOBBIC TeHepaTopsI (J1a3epbl) /CIIOHTAaHHOE W MHTYIUPOBAHHOE
(BBIHYXJICHHOE) U3IYUYCHUS; IPEACTABICHUS 00 YCTPONUCTBE U MPUHIIUAIIAX PAOOTHI JIa3epOB.
Ou3ryeckue n OMOJIOTHYECKUE CBOICTBA JIA3EPHOTO H3IYUYCHHUS; IPUMEPHI UCTI0JIH30BAHUS
JIA3EPHOTO U3TYYCHHUS B MEIHUIIMHE U BETCPUHAPHUHL/.

31. Crpoenue aToMHOTO siipa /OCHOBHBIC XapaKTEPHCTUKU aTOMHOTO sIpa: Macca,
MacCOBO€ YHCJIO, 3aps;, UX SAUHUIIBI U CIOCcOOBI onpeneneHus. COCTaBHBIC YacTH
ATOMHOTO SI/Ipa, MX KOJIMYECTBO B SIPE U CBOMCTBA; N30TOMBI. CHIHbHOE B3aUMOJICHCTBHE.
SnepHbie cuitbl, TehEeKT MacChl, SHEPTHUS CBSI3U aTOMHOTO SApa/.

32. PannoakTHBHOCTG U siiepHbIe peakiuu /[IoHsATHE «ecTeCTBEHHAS
PaarioaKTUBHOCTHY, BUBI PAIMOAKTUBHBIX M3IYUCHHA, UX CBOMCTBA M MPUPOJA.
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PanguoaxTuBHBIHM pacnaj, BUABI pacraja; OCHOBHON 3aKOH pacnaja, ero XapaKTepUCTUKU —
MIOCTOSIHHAS paclaja U NepuoJ noixypacnaia. Mcrnons3oBaHue paguoaKTUBHBIX BEIIECTB U
N3ITyYeHHH JuIsl 00e33apaKMBaHMsI IPOIYKTOB CEJIbCKOXO03SIHCTBEHHOTO ITPOU3BOICTBA /
33. Jo3a panuoakTuBHOro n3aydeHus /IIpencraBineHus 00 HOHU3UPYIOLIEM JICHCTBUH
PaAMOAKTUBHBIX U3IyueHUH. J[03BI palOaKTUBHBIX U3JIyUYeHUH (3KCIIO3UIIMOHHAS,
TIOTJIOIICHHAs!, SKBUBAJICHTHA); UX OIpeessionye GopMyJbl U eJUHUIBL. MOIIHOCTE 103
MOHM3HUPYIOIINX M3JIy4eHUH. 3HaUCHNE JO3UMETPUH HOHU3UPYIOMINX U3ITydCHHUH.
YCTpoWCTBO M IPHHIUT IEHCTBUS TO3UMETpa Ha OCHOBE cueTdnka [ eiirepa/.

OtBeT OLCHUBACTCs OILICHKOM COTIUYHO», «XOpOoHIo», «YyHAOBJICTBOPUTCIBHO» HIN
«HCYOOBJICTBOPUTCIILHO).

Kputepun onenuBanus orsera (Tabi.) TOBOJATCSA 1O CBEJIEHUS OOyYarOIIMXCS B Hayale
3aHATUH. OneHka 00bsABIsIeTCs 00yYaroIeMycsl HeIOCPEACTBEHHO MOCye OTBETA.

Hlkana KpuTepun ouennBanust

- 00YYAIOIIHIACS TIOJIHO YCBOWJI YUCOHBIH MaTepHa;

- T1IOKa3blBaeT 3HAHME OCHOBHBIX IOHATHH TEMBI, T'PaMOTHO IOJb3YeTCs
TEPMHUHOJIOTUEH;

- IPOSIBISIET YMEHUE aHAJIM3UPOBaTh U 000011aTh HHPOPMALIHIO;

Ouenka 5 - JEMOHCTPHpYET YMEHHE W3Jararb Y4eOHBIH MaTepHanl B ONpPEICIICHHOU
(oTiM4HO) JIOTHYECKON TT0CTIeI0BATEIbHOCTH;

- JEMOHCTPHpYET C(HOPMHUPOBAHHOCTh M YCTOWYHMBOCTh 3HAHUH, YMEHUH H
HaBBIKOB;

- Moryr OBITh JONyIICHBI OJHAa—JBE HETOYHOCTH IPHU  OCBEIICHHH
BTOPOCTENEHHBIX BOIPOCOB.

OTBET YIOBJIETBOPACT B OCHOBHOM Tpe6OBaHI/I$[M Ha OLECHKY ((5)), HO TIpU 3TOM

MMEET MECTO OIMH U3 HETOCTATKOB:
Ouenka 4 A A

- B YCBOGHHMH Yy4eOHOTO MaTepuaia MAOMyIIeHbl HebomplmMe mpoOensbl, He
UCKa3WBIIME COJIEpXKAHME OTBEeTa; B M3JIOKEHHWM MaTepuana JOIMyIICHbI
HEe3HAYUTEIbHbIE HETOYHOCTH.

(xoporro)

- HCIOJHO WJIM HCEIOCICAOBATCIbHO PACKPLITO COACPIKAHUE MaTepualia, HO
II0Ka3aHoO O6H.[CC NOHMMaHHuC BOIIpOCa W MNPOACMOHCTPUPOBAHBI YMCHUA,

JIOCTATOYHBIE JUIs JaJbHENIIIEr0 YCBOEHNS MaTepraia;
Orenka 3 Y P ’

- HMEIUCh 3aTPYAHCHHUS WM JOMYUICHBl OMIMOKA B OMNPEACICHUU IOHSITHUH,
HCIIOIb30BAHUM TEPMUHOJIOTMH, HCIIPABJICHHBIE II0CIE HABOJSIIMX BOIPOCOB;
BBIBIICHA HENOCTAaTOYHAas  C(HOPMUPOBAHHOCTh 3HAHWH, YMEHHI W HABBIKOB,
o0yJaromuiicst He MOKET IIPUMEHUTH TEOPHUIO B HOBOW CHTYaIlUH.

- HE PacCKpHITO OCHOBHOE COJIepKaHNE YIeOHOTO MaTepraa;

- oOHapy)XeHO HE3HaHWE WM HENOHUMaHWe OoNbIed WM Hambojee BaKHOU
4acTH y4eOHOTO MaTepHaia;

- JIONMYyWICHBl OIIMOKH B OIpPENCICHUN IOHSATHH, IIPA  HCIIOJIB30BAHUU
TEPMHUHOJIOTUM, PEIIEHHWH 3a/1ad, KOTOpbIE HE HCIPABIEHBI I0CJIE HECKOJIbKHUX
HaBOJAIIMX BOMPOCOB; He cQOpPMHUPOBAHBI KOMIETECHIIUH, OTCYTCTBYIOT
COOTBETCTBYIOILIME 3HAHUS, YMEHUS M HABBIKHU.

(YIOBIETBOPUTEIHHO)

Orenka 2

(Hey10BJIETBOPUTEIHHO)

4.1.4. TectrupoBanue

TCCTI/IPOBaHI/Ie HUCIIOJIB3YCTCA AJId OLCHKHW Kady€CTBa OCBOCHUA O6y‘-IaIOIHI/IMC${ OCHOBHOH
HpO(I)eCCI/IOHaHBHOI\/'I O6p&30BaTCHLHOﬁ nporpaMmbl 110 OTHACJIBHBIM TEMaM W/Unu pa3aciiamMm
JUCHUITIINHBI. Tect IpeaACTaBIACT coOou KOMIIJIICKC CTaHAAPTU3UPOBAHHBIX SaﬂaHHﬁ,
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MO3BOJISIIOIIMKA ~ YIIPOCTUTh  MPONEAYPY HM3MEpPEHUs 3HAaHUH W yMEHUH  0OydJaroniuxcs.
OOyuaronmmMest BBIIAIOTCS TECTOBBIC 3alaHHsl C (OPMYJIHPOBKOW BOIMPOCOB U MPEITIOKECHUEM
BBIOpaTh OJIMH MPABUJILHBIA OTBET U3 HECKOJIbKUX BAPUAHTOB OTBETOB.

No O1eHOYHBIE CPECTBA Kopg u nammeHoBanue
MHIUKATOpa KOMIIETCHITUH

1 Bonpoc: na-1.YK1
Ocy1ecTBIIsIeT MOUCK,
KPUTHYCCKHUN aHATIN3 U
CUHTE3 HH(POPMAIIUH,
Yxaosicume coomsemcemeue ons 6cex 6 sapuanmos omsema: MPUMEHSTH CUCTEMHBIN
1) OCHOBHBIE MOJTXOJT JUTSL PEIICHUS
MTOCTABJICHHBIX 3a]1a4

Pacnpenenure GpyHKunu MeMOpaH o AByM TpyIIam:

2) npyrue

___OapnepHas

___ MaTpuYHas

_ MexaHu4ecKas
___ JHepreTuyecKas
_ TeHepaTuBHas

___ peuenTopHas

Bonpoc:

SHGMGHTapHaﬂ JKHUBas CUCTEMaA, CIocoOHast K CaMOCTOATCIIbHOMY
CyIIECTBOBAHUIO, PA3BUTHUIO U BOCIIPOMU3BCACHUIO - 3TO

Buibepume o0un u3 4 sapuanmos omeema:
1) xnetka

2) opraHeia

3) opranusm

4) xnacrep

3 Bonpoc:

TepMoaMHAMHYECKHE .... - 3TO (QYHKIIMH, KOTOPBIE TPUMEHSIOT JUIs
OIMCAHUS YHEPTETUUECKOTO COCTOSIHUSI CUCTEMBIL.

Buibepume ooun uz 4 eapuanmos omgema:
1) moTeHManbI

2) mapameTpsl

3) XapaKTepUCTHKHU

4) BeIMYMHEI

Bonpoc:

l'urantckuii akcoH KampMapa ObLT BRIOpaH Kak 0OBEKT HCCIICOBAHUI H3-3a
TOTO, 4TO

Buvibepume 00un uz 4 éapuanmoe omeema.

1) ero pazmMepsl MHOTO OOJIBIIIE, YEM Y TIO3BOHOYHBIX
2) KanbMapoB OYEHb MHOTO

3) OH TOYHO TaKOM XKe, KaK y YeJIOBeKa

4) ero MO>KHO JOATO XpaHUTh

Bonpoc:

ConocTaBbTe Ha3BaHUS peuenTopoB U BUAbI PEUCTILINN:

Yraorcume coomeemcmeue 0ns ecex 3 sapuarmos omeema.
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1) MexaHu4IecKas

2) akycTudeckas

3) 3puTenbHas
___tensbua [launan

_ BOJIOCKOBEIE KIIETKH

MaJIOYKH ¥ KOJIOOUKHU

6 Bonpoc:

YIpTpa3ByK U OPHEHTAIIMH B TIPOCTPAHCTBE U JIOKAIMH NPENSTCTBUI
HCTIONB3YIOT:

Buibepume necrkonvro uz 4 eapuanmos omeema:
1) nenbuHbl
2) neTy4ue MbIIIN

3) yepenaxu
4) opJibt

7 Bonpoc:

3ByK BBI3BIBACT B OpTraHU3ME .... PCHCIIIHIO

Buibepume ooun uz 4 sapuanmos omeema:
1) MexaHHUYECKYIO
2) aKyCTHUYECKYIO

3) 3pUTENBbHYIO
4) 00OHATENBHYIO

8 Bonpoc:

CBeT BBI3BIBACT B OpraHusme .... PCUCIIUIO

Buibepume ooun uz 4 sapuanmos omeema:
1) MeXaHHYECKYIO
2) aKyCTHUUYECKYIO

3) 3pHUTENBHYIO
4) 00OHATENBHYIO

9 Bonpoc:

CBeT - 3TO 3NEKTPOMArHUTHOE U3IyYCHUE YACTOTOH ... HM
Buvibepume ooun uz 4 eapuanmos omeema:

1) ot 400 mo 750

2) menee 400

3) 6onee 750

4) ot 200 mo 300

10 Bonpoc:

I'maBHBIH 37IeMEHT Majxo4ek U KOJIOOYEK, pearnpyIOIIHid Ha MMagaroii CBET, -

Buvibepume ooun uz 4 eapuanmos omeema:
1) 6enox poaorncruH
2) aMUHOKHUCJIOTA TITUIUH

3) monekyna ochonunuga

4) MOJIeKyJ1a BOJIBI

Ilo pe3ylibTaTaM TECTa O6yanOHleMYC$I BBICTABJIACTCA OLCHKA «OTJIHYHO», «XOPOIIO»,
«YAOBJICTBOPUTCIIBHO» UJIN «HCYIOBJIICTBOPUTCIIBHO».
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Kpurepun onenuBanus otBera (Tadi.) MOBOASTCS IO CBEACHHUS OOYYaIOIIMXCS 10 Hayana
TeCTUpOBaHUs. Pe3ynpTar TecTHpoBaHHA OOBSABISETCS OOydYaIOLIEMYCs HENOCPEICTBEHHO IOCIHe
€ro cIaym.

Kpurepun oneHnBanus
Mxana
(% npaBUJILHBIX 0TBETOB)
OrieHka 5 (OTIMYHO) 80-100
Orenka 4 (xopoio) 70-79
Orenka 3 (yIOBICTBOPHUTEIBHO) 50-69
Orenka 2 (HEYIOBJICTBOPHUTEIHHO) MeHee 50

4.2. Ilpouexypbl M OI€EHOYHBbIE CpeACTBa /JIsi TMPOBEAEHUS INPOMEKYTOYHOI
arrecTauuu

4.2.1. dx3aMeH

Ok3aMeH sBiIsSeTCS (OPMOM OICHKM KadecTBa OCBOCHHUS OOYYaIONIUMCS OCHOBHOM
npodeccnoHanbHOM 00pa30BaTeNbHONW MPOTrpaMMbI MO pasfenaMm aucuuiuivHbl. [lo pesynbratam
9K3aMeHa 00YyYaromeMyCsi BBICTABIISIETCSI OIEHKA «OTIMYHO», «XOPOIIOY, «YIIOBIECTBOPUTEIHHO
WJIU «HEYJOBJIETBOPUTEIBLHO.

OK3aMeH 10 JUCLHUIUIMHE NPOBOJUTCS B COOTBETCTBHM C PACHMCAHMEM IPOMEKYTOYHOU
arTeéCrallii, B KOTOPOM YKa3bIBACTCA BpEMs Cro IMIpoOBCACHHA, HOMCP ayAUuTOPUH, MECCTO
IIPOBE/ICHUS] KOHCYJIbTAllMU. YTBEP)KICHHOE paclMCaHUE pa3MeIIaeTcss Ha HHQPOPMALMOHHBIX
CTEHJIaX, a TaKKe Ha O(UIIATILHOM CaliTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUM [IsI TPOMEKYTOUHOM aTTECTAllMM OOYYAIOIIMXCSI yCTaHABIMBACTCS
paboueii mporpaMMoil TUCHUIUIMHBI ¥ TOBOJUTCS 10 CBEIeHUs 00y4YalOIIMXCsl B HaUaiIe ceMecTpa.

OK3aMeHbl TNPUHUMAIOTCS, Kak IpaBwio, JekTopamu. C paspemieHus 3aBeLyIOLIEro
kKadenpoil Ha SK3aMeHE MOXKET MPHUCYTCTBOBAThH IMpENOAaBaTeNb Kadeapbl, MPUBICYCHHBIH IS
IIOMOLIM B IIpUEME OHK3aMeHa. B ciydae OTCYyTCTBMS BEAyLIErO IpPENoAaBaress 3K3aMeH
MIPUHUMAETCS MpenoaBaTesieM, Ha3HaU€HHbBIM pacopsKEHHEM 3aBeAYIOLIETro Kadeapoil.

[IpucyTcTBHE Ha HSK3aMeHE MpernojaBareneil ¢ Apyrux kadeap 0e3 COOTBETCTBYIOIIETO
pacropsbKeHHsT peKTopa, MHpopeKkTopa o Y4eOHOM, BOCIUTATENbHONH padoTe M MOJOAEKHOU
MOJINTUKE WM 3aMecTUTeNs fupekTopa MHcTutyTa no yueOHoit pabore He 10MyCcKaeTcs.

st mpoBeieHUs DK3aMeHa BEIYIIMK MPEnoiaBaTelib HaKaHyHe TOJIy4aeT B CEKpeTapuare
JUPEKTOPATA 3a4ETHO-IK3aMEHALMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIIA€TCsl B CEKpETapuaT Mocie
OKOHYAHHS MEPOIIPUATHUS B JIEHb MMPOBEACHUS IK3aMEHA WJIH YTPOM CIIEAYIOIIETO JTHS.

DK3aMEHBI MMPOBOAATCA 110 owieraM B YCTHOM WJIM THCBMCHHOM BHIC, mmbo B BUIC
TECTUPOBaHUs. JK3aMEHAIIMOHHbIE OWJIETHl COCTABJISIIOTCS IO YCTaHOBIEHHOW ¢(opme B
COOTBETCTBUM C YTBEPKIACHHBIMU Kadeqpoil 3K3aMEHAI[MOHHBIMH BOIIPOCAMHU M YTBEP)KJIal0TCA
3aBenyronuM Kadenpoi exeroano. B Ousnere cogep utcs... (YKa3plBaeTCs KOJIUYECTBO BOIIPOCOB:
He 0oJiee TpeX BOMPOCOB, 2 TEOPETUUECKUX BOMIPOCA U 3aj1a4a U T.11.).

DK3aMeHaTOpy MPEIOCTABISIETCS MIPABO 33/1aBaTh BOIPOCHI CBEPX OMIIETA, a TAK)KE MOMHMO
TEOPETUYECKUX BOMPOCOB JaBaTh JJIs PEIICHHs 33Ja4d U MPUMEPHI, HE BBIXOMSIINE 32 PaMKU
MPOMICHHOT'O MaTepraa 1o N3y4aeMOu JTUCIUTUINHE.

3HaHUSA, YMEHUS W HaBBIKM OOYYarONIUXCS OMPEACISIOTCS OIEHKAMH «OTIUIHOY,
«XOPOLIO», «YJIOBJIETBOPUTEIIBHO», «HEYIOBJIETBOPUTEIBHO» M BBICTABISIIOTCA B 3a4€THO-
9K3aMEHAIMOHHYIO BEIOMOCTh O0YyYaroIIerocs B JeHb IK3aMeHa.

[Ipu mpoBeneHUM YCTHOTO 3K3aMeHa B ayJUTOPUU HE JOKHO HaxoquThcs Oonee 6
o0yyaroImuxcs Ha 0JJHOrO IpernoiaBaTes.
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[Ipu mpoBeneHnM YCTHOTO dK3aMeHa O0yJaromuics BBIOMpAET IK3aMEHAIMOHHBIA OUJIET B
CHy‘I&fIHOM MnopsAaKe, 3aTcM HAaA3bIBACT (baMI/IJII/IIO, UM, OTYCCTBO M HOMCP 3K3aMCHAIMOHHOI'O
owera.

Bo Bpems sk3ameHa oOydaroluecs MOIYT IOJb30BAaThCA C pa3pelleHHs SK3aMeHaTopa
IIPOrpaMMO#l JUCHMIUIMHBI, CIIPABOYHOM M HOPMATUBHOM JMTEPATYpOM, IPYrUMH IMOCOOMSMHU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemst moAroToBku oTBETa MpH Cllade 3K3aMeHa B YCTHOH (OopMe JOJDKHO COCTaBIATH HE
meHee 40 MUHYT (IO KeJTaHUI0 00YYaIOIIErocss OTBET MOXKET OBITh JOCPOYHBIM). Bpems orBera —
He Oosiee 15 MUHYT.

OOyyaronuiics, UCIBITHIBAIOUINI 3aTPyAHEHUS IIPU MOATOTOBKE K OTBETY IO BHIOpAaHHOMY
UM OnieTy, UMeeT MpaBo Ha BEIOOP BTOPOTO OHMIIETa ¢ COOTBETCTBYIOIIUM IPOJICHUEM BPEMEHH Ha
noarotoBky. [Ipu okoHYaTeIbHOM OLIEHMBAHUU OTBETa OI[CHKA CHMKAeTcs Ha oauH Oami. Beigaua
TpeThero Ouiera He pa3peracTcs.

Ecnu oOywaromuiics sSIBUJICS Ha SK3aMEH, M, B3SB OWJIET, OTKa3ajCsi OT MPOXOXKICHUS
aTTECTAllMd B CBS3M C HEMOATOTOBJICHHOCTHIO, TO B  BEIOMOCTH €MY BBICTaBJISETCS OIICHKA
«HEYJIOBJICTBOPUTEITHLHO.

Hapymenue nucuuiuivHbl, CMCbIBAaHUE, UCIOIb30BaHUE O0YUYaAIOLUIMMUCS HEpa3peIIeHHbIX
MeYaTHBIX U PYKOIMCHBIX MaTepUaoB, MOOMIJIbHBIX Telne(OHOB, KOMMYHUKATOPOB, IJIAHILETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JpPYIMX BHJIOB JUYHOM KOMMYHUKALMOHHOW M KOMIIBIOTEPHOM
TEXHUKHM BO BpeMs aTTECTAllMOHHBIX MCIBITAHMW 3alpelleHo. B ciydae HapylleHus 3TOro
TpeOOBaHUS IpEroAaBaTeNlb 00s3aH YAATUTh O0YYaIOLIEroCcs U3 ayIUTOPHH U TPOCTABUTh €My B
BEJJOMOCTH OLIEHKY «HEYIOBJIETBOPUTEILHOY.

BricTaBnenue OLCHOK, TIIOJYYCHHBIX IIpU HNOABCACHUU PC3YJIbTATOB HpOMC)KYTOHHOﬁ
arreécrali, B 3a4YCTHO-3K3aMCHAIIMOHHYIO BCIAOMOCTL IIPOBOAWUTCA B IMPUCYTCTBUHU CaMOI'O
o6yqa}0merocx. HpenonaBaTeJm HECYT MNCEPCOHAIIBHYIO OTBCTCTBCHHOCTH 3a CBOCBPEMCHHOCTHL U
TOYHOCTh BHECCHHS 3alHced o pe3ylibTaTax HpOMe)KYTOqHOﬁ arrecraliliiu B  3a4C€THO-
9K3aMCHAIMOHHYI0 BEAOMOCTE.

HesBka Ha »K3aMEH OTMEUYaeTcs B Sa‘IeTHO'BKSaMCHaHI/IOHHOﬁ BCAOMOCTH CJIOBAMH <«HC
SIBUJICSD).

I[J'ISI O6yan-OHII/IXC$I, KOTOpPBIE HE CMOITIM CAAaTb 3K3aMCH B YCTAaHOBJICHHBIC CpPOKH,
yHI/IBepCI/ITeT YCTaHaBJIMBACT TICPpUOT  JIMKBUAALIMKU  3aJO0JIZKCHHOCTH. B oarot nepnon
npenoaaBaTejiv, NpUHUMABIINEC 3K3aMCH, AOJDKHBI YCTAHOBHUTHL HC MCHCC 2-x I[Hefl, Koraga OHH
6y,[[yT IMPUHUMATDL 3aJ0JDKCHHOCTHU. I/IH(l)OpMaL[I/IH O JJMKBHIAIIWKU 3aJOJDKCHHOCTH OTMCYACTCA B
9K3aMCHAIlMUOHHOM JIUCTC.

O6y‘~IaIOHII/IMC$[, IMMOKa3aBIIMM OTJIIMYHBIC W XOPOIIHWEC 3HAHUA B TCUHCHHUE CEMCCTpa B XO/C
MOCTOAHHOI'O TCKYHICTO KOHTPOJIA YCIIEBACMOCTH, MOXKCET OBITh MMPOCTABJICHA 3K3aMCHAIIMOHHAs
OIICHKa IOCPOYHO, T.C. 0e3 caadyu 5K3aMCHa. OHCHKa BBICTABJIICTCS B BKSaMeHaHI/IOHHHﬁ JIUCT UJIN
B 3aUCTHO-3K3aMCHAIIUOHHYIO BCIOMOCTb.

I/IHBEU'II/II[BI " JMla ¢ OrpaHn4C€HHBIMHA BO3MOXKHOCTAMHU 3JI0POBbS MOT'YT CHABATh DK3aMCHBI
B MEKCECCHOHHBIN nepuoa B CPOKH, YCTAHOBJICHHBIC HWHIWBHUIAYAJIbHBIM y‘-IC6HI>IM TIJIaHOM.
I/IHBaJ'II/I)IBI " Jina € OrpaHUYCHHBIMH BO3MOKHOCTSAMU 310POBBA, UMCIOIINC HAPYHICHUA OIIOPHO-
ABUTaTCJIBHOI'0 armapara, JOIMYCKAaroTCd Ha aTTECTAlMOHHBIC HWCIBITAHHA B COIIPOBOXKIACHHUN
ACCUCTCHTOB-COIIPOBOKAAOIIINX.

[Tponienypa mpoBeeHHs] MPOMEKYTOYHOM aTTeCTallMU Ui OCOOBIX CIy4aeB H3JIOKEHa B
«ITonoxeHnn O TEKyIIeM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOYHOM aTTECTallud O0YyYaroIuXcs
no OITOII 6akanaBpuara, cerpanutera 1 Maructpatyps» @I'BOY BO FOxHo-Ypansckuii TAY

Or1ieHOYHBIE CPECTBA

TunoBbie KOHTPOJILHBIE 3a/1aHUS U (wnn) uHBIE MaTepHalbl, HEOOXOUMBIE [T OLIEHKHU Konx 1 nranmenoBanue
3HAHMH, yMEHHH, HABBIKOB U (MJIM) ONBITA JAEATEIBHOCTH, XapaKTEPHU3YIOIINX HHINKAaTOpa KOMIICTCHIINI
c(hOpMHUPOBAHHOCTH KOMITETCHIIHH B ITPOIECCE OCBOCHUS TUCIUILIHHEI
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1. Marepust: nBwkeHue wMatepun / Martepus, ee Buapl. DyHIaMEHTAIbHBIC
B3anMOJICHCTBHS. [[BrKeHEe MaTepu/.

2. Bruodusnka xak Hayka /OCHOBHBIC HAlpaBJICHHS B3aHMMOCBS3M (DHU3NUECKOH U
Ouonornyeckoil Hayk; Omodusnka. OOBEKT M NpeAMeT OMOPHM3MKM Kak Hayku. Poinb
6nodusnuecKoro 3HaHMs B MPO(HECCHOHATILHOM NOATOTOBKE BETEPUHAPHOTO Bpaya/.

3. [lepBrrit 3ak0H TepMOIUHAMUKH /TepMOIMHAMHYECKIE TTApAMETPHI U MIPOIIECCHI.
W3onupoBaHHas TepMOAMHAMHUUECKAsl CUCTEMA, OTKpBITasi Te€PMOAUHAMHUYECKasl CUCTEMA.
OOparuMble ¥ HeoOpaTUMble — TepMoAMHamMuyeckue  mpoiuecchl.  CocrosiHue
TEPMOJVHAMUYECKON  CHCTEMBI:  PAaBHOBECHOE, HEPAaBHOBECHOE,  CTallMOHApPHOE.
I'unponuHaMudeckass  MoOJeNb  CTalMOHapHOro  coctosHus.  IlepBelf  3akoH
TEPMOJMHAMUKY B TEPMHHAX (QU3UKH/.

4. ITepBrrit 3aK0H TepMOgUHAMUKN B Onosyormu/ OCOOCHHOCTH JKHBOTO OpraHM3Ma
KaK TepMOJIUHaMH4YeCKoil cucTeMbl. [1epBblil 3aKOH TEPMOIUHAMUKH U XKHBOM OpraHu3M/.

5. TemnoBoit Oamanc xuBoro opranmsMa /CxeMa TEIIOBOTO OajlaHca >KHBOTO
opranmu3Ma. OHeprus mumu. KamopuitHOCTh OENKoB, JKHPOB, yTiieBomoB. 3akoH ['ecca.
Bunsl paboThl B )KMBOM OpraHu3Me. [lepBuyHas n BTOpHYHAs TEIUIOTa/

6. dusznyeckre 0OCHOBBI TCPMOPETYJIAIIUN OpraHUu3Ma /CyHIHOCTI) TCPMOPCTYJIAIUNA.
IlonsTus (TCIUIONPOAYKUHUSA» U «YACJIbHAsA  TCIUIONPOAYKLHUA»  KHUBOTHBIX, HUX
3aBUCHUMOCTBb OT MaCCBI JKUBOTHOTI'O. HepeHoc TCIIOTHI B ) KUBBIX OpFaHI/ISMaX/.

7. TemnooOMeH >KMBOTHOTO C OKpyKaromied cpemoi /CymHoCTh TemiooOMeHa
KHBOTHOTO C OKpyXarmieil cpemoil. Buapl TermooOMeHa (TEMIONPOBOIHOCTb,
KOHBEKLUsI, W3JIyueHHEe, WCIapeHue), HX (Quanueckas CyIHOCTh, QOPMYJIBI H
0COOEHHOCTH NPOSBJICHUS B OpraHu3Max/.

8. Bropoii 3akon TepmoanHamuku /[loHsTre suTponuu. [IpuBeeHHOE KOJIMYECTBO
TEIUIOThl. BTOpoi 3akOH TEpPMOJMHAMHMKH JJi H30JHMPOBAHHBIX cucteM. [lpuHimn
BO3pacTaHMs YHTPOIUH B H30JIMPOBAHHBIX CHCTEMAaX; PABHOBECHOE COCTOSIHUE/

9. Bropoii 3ak0H TepMOIMHAMHUKHU ISl CTAI[MOHAPHBIX cOCTOsIHWH /V3MeHeHue u
COXpaHEHHEe SHTPOINHU B )KHBOM OpraHm3Me, BTopoil 3aK0H TepMOAWHAMHKH IIJISI YKUBOTO
opraanzMa. COCTOSHHUE KHU3HH U CMEPTH B TePMHUHAX (DU3UKH/.

10. BnusHHEe BIaXHOCTH BO3MyXa HA TEPMOPETYISIHIO XHBOTHBIX /BrakHOCTBH
BO3myXa. AOCONIOTHAs, MaKCHMaJbHas, OTHOCHTENbHAs BIAKHOCTB: OIpPEICICHUS,
¢dopmyisl, enquHUNBL. Touka pocsl. IIpuOOpEI U M3MEPEHUs! BIAKHOCTH (TUTPOMET,
rurporopag, ICHXPOMETP CTATHYECKUH M TICHXPOMETP ACTIMPAIMOHHBIN), HX YCTPOHCTBO
W TIPUHIMII IeHcTBYS. 3HaYSHNE BIAXKHOCTH BO3/yXa JUISl >KHBOTHBIX/

11. Konebarensroe mBmxenne /OnpenencHue  KoieOAaTeIbHOTO  JIBHXKCHUS,
XapaKTEPUCTUKU KOJEOATENbHOrO JBIDKCHUS: TIEPHOJI, YaCTOTa, CMEIICHUE, aMILTUTY/a,
uX 0003HAYCHUS, OTIPEICIISIFONE (POPMYJIbI, CAUHHIIBL./

12. Mexanuueckue kosebanus /CB0oOOmHBIE (COOCTBCHHBIC) M BBIHYKICHHBIC
KonebaHus;  BO3BpallaloIlas M BBIHYXJAIOMIAs  CHJBI, pPE30HAHC.  ODHEPrus
KoJieOJIoIIerocst Tena; 3aryxaroiiue Kojebanus. [Ipumepsl konebaHul M pe3oHaHCa B
KHUBOH TIpHUpoIe/.

13. Mexannueckie BoJHbI /OnpejesnieHHe BOJHBL, BOJHBI  MPOJOJIbHBIE U
mornepeyHsle. XapakTepUCTUKH BOJNHBL: YacTOTa, AJIMHA, UX €IUHHIBL. CBS3b YAaCTOTHI U
JUTMHBI BOJIHBL. CKOPOCTH PacIpOCTPaHEHUS BOJHEI, €€ 3aBUCHMOCTh OT CBOICTB CpEIB.
DHeprusi ¥ UHTCHCUBHOCTH BOJIHBI, MX €IUHUIIBL. [I0TOK 3HEpTUH/.

14. OcHoBbl akyctuku /OmnpeaeseHne 3ByKa, TUANa30H YaCTOT CIBIIIMMOTO 3BYKA,
HUCTOYHUKHA 3ByKa. VIHTCHCHBHOCTH 3BYyKa, MOPOT CIYXOBOTO M OOJICBOrO OILYIICHUH.
3akon Bebepa-DexHepa, ypOBHH HHTEHCUBHOCTH U TPOMKOCTH 3BYKa, UX CAMHUIIBL/.

15. OcHoBbl OmoakycTuku / Bricota 3Byka. TemOp 3Byka. AKYyCTHUECKHH CIIEKTP.
MysbikanbHbli ToH. LllyM. BiusHue myma Ha )KUBOTHBIX/.

16. Nudpassyk. Dpdexr Jomnepa. / [lnanazon nHPpa3ByKoBbIX 4acTOT. ICTOUHUKH
nHppa3Byka. CBolicTBa nH(pa3Byka. buongorundeckoe neficTere HHPpa3ByKa/.

17. VapTpasByk //lnanmazoH 4acToT yabTpa3Byka. VICTOYHWKH yIbTpa3ByKa:
MarHUTOCTPUKIIMOHHBIN U TThe3oatekTpudeckuil. [Tbe303ddext. O6paTHbIii mbe303hdexT.
dusnveckrue CBOWMCTBA YJIbTPa3ByKa, €ro B3auMoOJeHcTBUE C BemiecTBOM. KaBurtanus.
Buonornueckoe aeicTBUE yIbTPa3ByKa/.

18. OCHOBBI  yJNBTPa3BYKOBOM  Tepanmuu. //lMama3oH  4acTOT  yIbTpas3ByKa,
HCTONB3YEMOr0 B TEpaNeBTHYECKHX LenaXx. MexaHudeckoe BO3JEWCTBUE, TEMIOBOM

UI-1.VK 1

Ocy1ecTBisieT TMIOUCK,
KPUTHYCCKUH aHaN3 W
CUHTE3 HHpOpMaIIUH,
MPUMEHSTh  CHCTCMHBIN
MOIXOA  JUIA  PCIICHHS
MOCTABJICHHBIX 3a/1a4
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adpdekr, Qusnyeckoe aeHCTBHE yIbTpPa3Byka Buabl KOHTakTa wH3ydarens B
yabpTpa3BykoBoi Tepanuu. CrocoObl 03BYYMBAaHHS B YJIbTPa3ByKOBOW Tepamuu. Poib
KOHTAKTHOTO BellecTBa Npu mnpouenype Y3 oOmydyenus. HasHaueHue, peKHUMBI H
ocobeHHOCTH paboThI ammapara JUisi yJIbTpasByKoBOW Tepamuu. I[lopsmok paboTel ¢
ammaparom BYT- 1/

19. Om3HYeCKHe OCHOBHI YIIBTPa3BYKOBOH NeQEKTOCKONUU B MeTUIMHE / SIBiIeHUs
Ha TpaHHUIe pasjiesa cpel C PasHBIMH aKyCTHYeCKUMH cBoiicTBamu. Dpdext omepa.
JomnepoBckast yacToThl (popmyna). MccnenoBaHue cepaedHOCOCYIMCTONH CHUCTEMbBI Ha
ocHoBe 3 ¢exra Jlomnepa (nomepoBckas 3Xxokapanorpadus)/.

20. I'moponunamuka wuaeanbHBIX JkuakocTeil /IIoHATHA «wOeadbHAas >KUAKOCTBY,
«CTallMOHAPHBIM TOTOK». YPAaBHEHUE HEPA3pbIBHOCTU MOTOKA. JlaBneHWe, enuHuLa
nasneHns. CTaTudeckoe, AMHAMHUYECKOE, THAPABINIECKOe (BECOBOE) U MOIHOE AABICHMUS;
ypaBHeHHe bepHyum; criocoObl H3MEpeHHs CTaTHYECKOro M JUHAMHYECKOTO JIaBICHH/.

21. OneMeHTHl THAPOCTaTHKH /Macca (ompeneneHue, o003HaueHHE, €IUHUIIBI).
[TnoTHOCTH (Ompenemnstomas popmyia, o0o3HaueHHe, eUHUIBI). CIOCOOBI OnpeaeIeHIs
IUIOTHOCTH. 3aKOH ApXHMeZIa, Kak OCHOBA METOJa W3MEPEHHMs IUIOTHOCTU IIPH IOMOLIH
BecoB Becrdais/

22. Tunponvuamuka Bs3KUX JKUAKOCTeH /TIoHATHE «BS3Kas XKUAKOCTB». I[loHsTHE
«TpPamueHT (QHU3MYECKOW BEIMYMHBD)Y, ypaBHeHHE HBIOTOHA IS CHIIBI BHYTPEHHETO
TpeHus; KO3(PPHUIIUCHT BA3KOCTH, €ro eINHHUIA. 3aBUCUMOCTh KO (PHUIINEHTA BI3KOCTH OT
TEeMIepaTypPbl, IPUPOIBI JKUAKOCTH/ .

23. 3aKOHOMEPHOCTH TEYCHHUS BSI3KOHM kuakoctd / JlamuHapHOe U TypOyJCHTHOE
TeueHus xkunkocteil. Yucio PeliHonbaca Kak XapakTepUCTHKA MEPEXo/ia OT JaMUHAPHOTO
K TypOyJeHTHOMY TeueHHto 3akoHbl [lyaseiins u CTokca Kak OCHOBA METOIOB M3MEPEHHS
K03(D(DUIUEHTOB BSI3KOCTH. Y CTPONCTBO M MPHHIMIT paboThl BuckozumeTpa OcTBalbia,
Bucko3zumerpa BK - 4/.

24. JIBrKEeHUSI KPOBH B CEPJCYHO-COCYNUCTOW CHUCTEME JKMBOTHBIX U YejloBeKa /
DJeMEeHTBl KPOBEHOCHOW CHCTEMbI OpraHu3Ma, MX (yHKIMH. YMEHBIICHHE CKOPOCTH
TEYCHUS KPOBU I10 MEPE PA3BETBIICHUS KPOBEHOCHBIX COCYAOB. PABHOMEPHOCTH TedeHuUs
KpPOBH B Kanmuisipax. MI3sMeHeHue AaBiIeHHE KPOBH MO MEpE Pa3BETBICHHS KPOBEHOCHBIX
cocynoB. Pabora cepaa/

25. 3aKOHOMEPHOCTH TeYeHHs] KpoBU B cepaeuHococyauctoir cucteme (CCC)
KMBOTHBIX M uesnoBeka /KpoBb — HEHBIOTOHOBCKas HIKOCTb. [IMOTHOCTH KpOBH H
BA3KOCTh KPOBH, KaK TUATHOCTHUYECKHE BENIWYMHBEL. XapakTep TedueHus kposu B CCC B
HOpMe U mpu mnarojorusix. IlymbcoBas BonHa. M3MmepeHume YacToThl CepAEYHBIX
cokpamenuit (HCC). UCC B HOpMe U TIPH MATOIOTHAX/

26. ApTepuaibHoe JIaBJICHHE. /IlaBnenwue. ApTtepuanbHOE JIaBJICHUE.
Cucronnyeckoe, IUACTONIMYECKOE apTepuasibHoe JnaBieHne. CrnocoObl H3MEPEeHHUS
apTepUaNbHOTO JIaBIEHUs: HEMOCPEJCTBEHHBIH U MAaH)KETHBIA. ApTepuaibHOe J1aBlIeHHE
YCJIOBEKA U HCKOTOPBIX )KUBOTHBIX B HOPME U ITPU HaTOJ'IOFI/IHX/.

Teepabie ynpyrue tena/ [ToHsiTHe «TBEpJ0e COCTOSHHE BEIIECTBA», KPUCTAIUINYECKHE U
amopousle Tema. [lomartus  «medopmarus», «aOCOMIOTHAE ¥ OTHOCHTENIbHAs
nedopmanusi». 3akoH ['yka, MOIyJIb YHNPYrOCTH KaK XapaKTepHCTHKA YIPYTHX CBOWCTB
BeIleCTBa/.

27. Hedpopmanum Owmonornvyeckux TkaHed/. Tumer gedopmarnmit. medopmarms
n3ruba. 3axkoHa ['yka B NpHMEHEHHH K JedopMaluu H3ruba OZHOPOIHOTO CTEpPIKHS
mpsMoyroibHoro ceueHus. Ctpema mnpormba. VYCTPOHCTBO — 3KCIIEPUMEHTAIBHOM
YCTAaHOBKM M COJEp)KaHHE DKCIIEPUMEHTa 10 M3Y4YeHHIO 3aKoHa ['yka M H3MepeHHIo
MOJIyJIsl IPYTOCTH KOCTHOM TKanu. ['paduk 3aBucumoctu A ot F/.

28. OOmas cTpykTypa M cocTaB KieTkH /CTpoeHHe >XHMBOTHOW W PacTHTEIbHOU
knerkn. CTpoeHne MeMOpaHbl KJIETKHM, B3aWMHOE pAacllOJ0XKEHHE W COOTHOIICHHE
OENKOBBIX U JIMIHUIHBIX MOJIEKy) B MeMOpaHe. DyHKIMN MeMOpaHbl KJIeTKU: OaphepHas,
TPaHCIOPTHAs, MEXaHUYECKasl, MATPUYHAsSI, JHEPIeTUUECKAsl, PELEHTOpHAs/ .

29. ®uznyeckue cBoiicTBa MeMOpaHbl KieTkH /TonmunHa MeMOpaHBI, JIUNUAHBIE U
MeMOpaHHbIe TIOpHL.  Bsizkocte  MemOpanbl.  da3zoBoe  cocrosHME  MeMOpaHBbI
(XapakTepHUCTHKa CMEKTHYECKOTO JKUAKOKPUCTAIIMYECKOTO COCTOSHHUS), KPUTHYECKas
Temrepatypa  (a3oBOro  Iepexojia, MEXaHM3M  KPHONOBPEKAECHHS  MeMOpaHBI.
DJeKTpUYecKHe CBOWCTBA MeMOpaHbl KIETKH (JIUIJIEKTpUYecKas IPOHHUIAEMOCTb,
NIEKTPUUECKOE COMPOTHUBIICHHE, HANPSDKEHHOCTh DJIEKTPHYECKOTO TIOJIsi  MeMOpaHbl
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KJIETKH)/

30. [TaccuBHBIM TpaHCHOPT BelIecTBa dYepe3 MeMOpaHy KieTku / Tpancmopt
BEIleCTBA 4epe3 MeMOpaHb! KiIeTKH. [lacCHBHBIN TpaHCTIOPT BEIIECTBA Yepe3 MEMOpaHy
kietku. ndys3us - kak macCHBHBIN TPAHCTIOPT BEIIECTBA Yepe3 MEMOpaHy.

31. Knaccudukanus naccuBHoro tpancnopta /I[Ipocras nuddyszus, nuddysus yepes
nopsl, obnerdenHas aup¢Gy3us (C MOABIKHBIM M C HETOJBIKHBIM II€PEHOCUYHUKOM),
¢mrpTparys, AnekTpoaudy3us - CyIHOCTh, HIEPEHOCUMBIE BEIIECTBA, 0COOCHHOCTH/

32. Ocmoc / IlepeHoc BemecTBa uepe3  MOJYNPOHHLAEMbIE MeMOpaHBI.
Ocmotnueckoe naBnenue. YpasaeHue Ban-I'odda. Poabs ocMoca B xuBoii ipupoe/.

33. AKTUBHBII TPaHCTIOPT BelIecTBa Yepe3 MeMOpaHy/ AKTHBHBIA TpaHCTIOPT. Bus
HMOHHBIX HacOCOB. MexaHm3M paboThl Kalui-HaTPHEBOTO Hacoca/

34. Buonorennuan /J)KuBas KjieTka — MPOBOJHUK U UCTOYHHK DJICKTPUICCKOTO TOKA.
Mexanm3M 00pa3oBaHus OMOTIOTEHITMANIA TTIOKOA. Y paBHeHHe [ onpamana/.

35. Buonorennnan neifictBusi /MexaHusM oOpa3oBaHUsi OMONOTEHIMANA JEUCTBHS.
MexaHu3M pacrnpoCTpaHeHHs] HEPBHOTO UMITyJIbca BJIOJIb MeMOpaHbl KiIeTku. M3mepenue
(perucrpanus OuonoreHnuaios). buonorenmuans B Berepunapuu (KT, 90T, OMTI')/.

36. OnexTpudecKkuil 3apsn /OIEKTPUYeCKUH 3apsa: omperesieHne, 0003HaueHHe,
ennHUIA. B3anmoneiictBue 3apanoB. 3akoH Kymona. Onekrpusanus Ten. Tpudozapsimsr/

37. 3J'I€KTpI/I‘IeCKOG IOJIC W JKHBBIC OPraHHU3MbI /QHGKTpI/I‘IeCKOG Iojae€ " €ro
XapaKTCPUCTUKH. HaHpﬂ)KeHHOCTL QJICKTPHUYCCKOTO MOJIsI, MOTCHIHAJI: OHIPCACICHUC,
OIIpEACIIAIOIHNC q)OpMyJ'IBI, CAWHUIBI; Pa3HOCTb HNOTCHUHUAJIOB. HpOBOI[HI/IKI/I n
JAUDJICKTPUKU B JICKTPUICCKOM IIOJIC. 3J'[CKTpOCTaTI/I‘ICCKOG I10JIE U )KUBBIC OpFaHI/ISMLI/

38. [TocTostHHBIA ~2neKTpuYecKuid TOK / Diekrpuuyeckuit Tok. Cuia  Toka.
BospraMnepHas xapaKkTepHCTHKa NPOBOAHHKA DIEKTPONPOBOAHOCTH. CONPOTHBIICHUE
(ompenenenne, o6o3HaueHue, eauHuna . @DopMyra, BbIpaKawIuas 3aBHCHMOCTB

COIPOTHUBIICHHS MTPOBOJAHUKA OT €0 Pa3MEPOB M MaTepHana. YeIbHOE COMPOTUBIICHHE
(o06o03HaYCHHUE, CIUHUIIA)

39. 3akon Oma /3akon Oma Juisi yyacTka Hend (MEeTaNIMYeCKUX MPOBOJHUKOB M
anektponutoB). JKuBas TKaHb Kak MPOBOAHHK SICKTPUYECKOT0 TOKa. 3akoH Oma st
y4acTKa LENH C JKUBOW TKaHbIO. SIBICHHE IMOJSAPU3ALMH JKUBOM TKaHU. YAEIbHOE
CONPOTHBJICHHE JKMBOW TKaHH. CXeMa O3JIEKTPUYCCKOM LeNH 3KCIePHMEHTAIbHON
YCTaHOBKU W COJCP)KAHHE JKCIIEPHMEHTA IO IIOCTPOCHHIO KPUBOH IOISPU3ALMH, IO
H3MEPCHHIO yIEIBHOTO COMPOTHBICHHUS )KUBOU TKaHH /

40. lajgpBaHU3aUsT U UOHO(POPE3 — METO/IBI JICUCHHUS TOCTOSIHHBIM DJICKTPUYCCKUM
ToKOM / Dnekrpudeckuit Tok. [TocTosHHBIN anekTpuueckuii Tok. [Ipuponaa Toka B KUBOM
TKaHU. Pa3npaxkaromee nericTBre Toka. JledeOHOE HEHWCTBUE ITOCTOSTHHOTO TOKa. TeXHUKa
0e30macHOCTH TIpH paboTe ¢ anmapaToM AJIs ralbBaHU3aINH U HoHO(ope3a /

41. 3akousl Dapages i 3IEKTposn3a./dnekTponu3. [IepBblil ¥ BTOPOW 3aKOHBI
dapages Ui 3JIeKTpoiu3a. BBeleHHWE JIEKapCTBEHHBIX MOHOB IMIpU  IpoLEenype
nonodopesza. TexHuka 0e30MacHOCTH mpu padOTe ¢ ammapaToM i TajJbBaHU3ALUU U
nonodopesa/

42. MarHuTHOE IMOJI€ W KHBBIC OpPraHu3Mbl/ MarHutHOe moyie Toka. MHayKius
MarHuTHOTO ToJisi. CUJIOBBIE JIMHUM MarHUTHOTO ToJist. [TpaBmiio mpaBoii pyku. BemecTBo
B MAarHuTHOM TIOJie: JMaMarHeTWKW, TapaMarHeTuku, ¢eppomarneTuku. [Ipupoma
MarHetusma. ['eoMarauTHoe noje. BiusHrue MarHUTHOTO MOJISI HA KUBOW OpraHU3M/.

43. DJIeKTPOMarHuTHOE Mose /DJIeKTpoMarHuTHoe mose. OCHOBHBIE ITOJIOXKEHHS
Teopun 3iekTpoMarauTHoro noist (OMII). Xapaxrepuctuku OMII: yacToTa, CKOPOCTH
pacupoCTpaHeHHUs »JJIEKTPOMArHUTHOTO TOJSI B BaKyyMeé M B BEIIECTBE, HHEPrus
anekTpomMarautHoro noss. [kama SMB/

44, [lepemeHHbIi 3nekTpuueckuii TOK M kuBas TKaHb /IIpupona mepeMeHHOTO
JJIEKTPUUYECKOr0 TOKA B *KMBOH TkaHU. Pazapaxaroiee nefictBue nepeMeHHOro Toka. Ero
3aBUCUMOCTb OT 4acTOThl. MIMnenaHc xuBOM TkaHU. DOpMysia UMIEAaHCa KUBOM TKaHU.
Hucniepcuss ummenanca (3JIEKTPOIIPOBOJHOCTH) KMBOM TKaHH, €€ AMAarHOCTHYECKOE
3aHueHue. [lpeacraBieHue O MEXaHU3ME IOPAKEHUS  DIIEKTPUUYECKUM  TOKOM.
DNEKTPOHAPKO3. DIEKTPOOTITYIICHNE/ .

45, JlelicTBre 3JIEKTPOMarHUTHOTO MOJS pajJvoAuaria3oHa Ha JXMBbIE OPraHU3MBbl/
PanmoBonnbl. KonebarensHblit konTYp. @opmyna Tomcona Anmapar it Y BU-Tepanuu:
NpUHOMNMANBHAs cxeMa. ['eHepaTop He3aTyxXalollMX JICKTPOMAarHUTHBIX KoJieOaHMH.
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TepaneBTuueckuil koHTyp. JleiicTBUE 3JIEKTPOMArHUTHOrO TMONS pPagUOAMANa3OHa Ha
BewectBo YBU-tepamust, MHAYKTOTEpMHUS Kak MeTonsl (usnosneueHus.  TexHuka
6e3ormacHocTy npu padore ¢ ammaparom s Y BU-tepanun /.

46. Ontryeckne w3nmydeHns/ Onrudeckne W3NydeHHs. JlWama3oH [UIMH BOJIH
(gactoT) BHOMMOTro cBera. llorjomeHne cBeTra BemecTBOM. 3akoH byrepa — bBepa.
3aBUCHUMOCTD IIOKa3aTels IOTJIONICHHs OT KOHIEHTPAIMH pacTBopa. 3akoH Byrepa —
JlambepTa — Bepa. [Iporecchl, cOnpoBOXKAAIOLINE NOITIOMICHHE CBETa/.

47. Jlunza /JIunza, BUOsl nuH3. XoxA Jyded B nuH3e. IlocTpoeHme m300pakeHUs B
TMH3e/.
48. Onruueckass MUKpockonus / MHUKpPOCKON Kak CHUCTeMa JIMH3. XOJ JIyded B

MUKpOCKOIIEe. YBeIMYeHHe MHKpockoma. Paspemaromas CHocoOHOCTh ONTHYECKOTO
npudopa. [Ipenen paspemenus MUKpockona. J{uppakioHHbIe SBICHNS B MUKPOCKOTIE./

49. Hucrnepcus ceeta / Mcnyckanue cBeTa aTOMaMu BelllecTBa. [IpenomicHue cBeTa.
[Tokazarens mpenomiieHUs. 3aKOHBI TpejoMieHus cBeTa. SBnenue aucnepcun. CHexTp.
JIuneituatelif, mosocaTblii U CIVIOIIHON CHEKTpbl. CHEKTPhl HCIYCKAaHUSI U CIEKTPHI
nornomeHus. 3akoH Kupxrodda. Criekrpockorn. CriekTpanbHblii aHamu3/

50. OcHoBBl  poromerpurn /OCHOBHBIE (POTOMETPUIECKHE BEIUYHHBI: ITOTOK
U3JIy4eHHs, CBETOBOW IIOTOK, CHJIA CBETA, OCBEICHHOCTh; MX OIpeNeNeHUs, GOpMyIIBl 1
enauHuLBl. CMBICH MOHSITHSL «CIIEKTpalibHasi cBeToBas 3¢ ¢dekTuBHOCTHY. I[IpencraBienus
00 yCTpOWCTBE W TPUMEHEHHUSX JIIOKcMeTpa. [lpumepsl HOPM — OCBEILEHHOCTH
YKMBOTHOBOTYECKHX TTOMEIICHHH/.

51. Buaumblii cBet B )HBOTHOBOACTBE /[IpeacTaBiieHus 0 mpupoje BUAUMOTO CBETa
U €ro BJIMSHHUU Ha XKHUBOTHBIX. [[OHITHE «KOA(PPHUIMEHT eCTECTBEHHON OCBEICHHOCTHY.
PexomeHayeMass TPOMOKUTEIILHOCTE CBETOBOTO JHSA JUIA  XKHBOTHBIX, TMPHEMBI
«0e33aTpaTHOr0» YBEIUUCHHUS OCBCIICHHOCTH MTOMEIIICHUS/.

52. [omspuzanmss  cBera /«CTpyKTypa»  SICKTpPOMarHWTHOW BONHBL.  CBer
©CTEeCTBEHHbIM  (HEMOJIIPU30BaHHBIN) H  CBET  MOJIpW30BaHHbIM.  [lomydenue
noJsipu3oBaHHOrO cBeta. OOHapyXeHHe IONIPU30BaHHOTO cBera. llomsApuzaTop o
aHanm3aTop. 3akoHa Mamoca. OrmpeneneHHe ONTHYECKM AKTHBHOTO  BEIECTBa,
MIPUBEUTE TPUMEPHl ONTHYECKH aKTHBHBIX BEIECTB. SIBIIeHHE BpalleHHsS IUIOCKOCTH
KosieOaHWH MNONAPU30BaHHOTO cBera: DopMysa, ONPeNessroNnyl0 3aBUCHMOCTb Yria
MIOBOPOTa IJIOCKOCTU KoJIeOaHM MOJSIPU30BAHHOTO CBETA OT KOHIIGHTPALUU PacTBOpa
ONTHYECKH aKTHUBHOro BemiecTBa. Koadduiment ynenpHOro BpamieHus (popmyna u
eMHHULIA W3MepeHus) YCTPOWCTBO, NMPUHLUI pabOThl TOJSIPUMETPA M COJAEPKAHUE
SKCIEpUMEHTAa M0 H3MEPEHHIO YAENbHOTO BpAIIeHUs M KOHIEHTpPAlMU pacTBOpa
OINITHYECKU aKTHBHBIX BEIECTB.

53. VYaprpaduoseToBoe  m3MyueHHWe M KHBbIe  00bekThl  /IIpuMeHeHwHs
yibTPaUOSCTOBOrO  HM3JIyYEeHHS B JKMBOTHOBOZACTBe /IIpencraBieHus 00
yAbTPadUOIETOBOM HU3IYYEHHH, €r0 MPUPOJE U MCTOYHMKAX. buojormueckoe NencTBUE
yHBTpa(pI/IOHeTOBOFO U3JIYy4YCHUS; €r0 IPUMCHCHUA B BETCPUHAPUN U )I(I/IBOTHOBOI[CTBC/.

54, ®dorosnekrpuueckuit  ddpdexkr /SABnerus  doTornekTpudeckoro  3Pdekra;
MeXxaHu3M QoTodekTpuueckoro 3ddexra, ypaBHeHHe DHHIITEHHA

55. OnemenTsl poToMeTpun / IIOTOK W3IyYeHUsS, CBETOBOW IIOTOK, CHJAa CBETA,
ocBeméHHOCTh  (ompezesneHus, GopMyinbl, enuHUnb]). Heo6X0aMMOCTh  KOHTPOJIS
OCBELIEHHOCTH OBITOBBIX U IPOM3BOJICTBEHHBIX MOMEIICHHUI. Y CTPOHCTBO JIIOKCMETpa/.

56. JlromuHecueHuus. /  SIBleHMe  JIIOMUHECUEHIMH,  Pas3jM4YHbIE  BHBI
JMoMuHeCHeHIMH. DOTONMIOMUHECHCHIIUSI, KBAHTOBBIH MEXaHNW3M (OTONIOMUHECHCHIIUH,
npasuio Crokca. [Ipencrasienust o 6uomomuaecuenun. CBepxciaboe cBedeHue!/ .

57. Onruueckre KBaHTOBBIE reHepaTopbl (J1a3epbl) /CHOHTaHHOE M WHYLIUPOBAHHOE
(BBIHYKJIEHHO€) W3JIy4YeHUs; TPEACTaBIeHUs 00 yCTpOWCTBE W MPUHIMUIAX PabOThI
nma3epoB. Pusudueckne W OMONOTHYECKHE CBOHCTBA JA3€pHOTO H3IMYyUEHUS; NPHMEPHI
HCTIONB30BaHU JIA3EPHOTO W3ITYYCHUS B MEIUIINHE U BETCPUHAPHH/.

58. Crtpoenne aromHoro siapa /OCHOBHBIC XapaKTEPUCTUKH aTOMHOTO sifjpa: Macca,
MaccoBO€ YHCIIO, 3apsij; MX €IMHHIBI M CIOcoObl ompezaeieHus. CoCTaBHblE YacTH
ATOMHOTO S/pa, X KOJIWYIECTBO B SAApPE M CBOKWCTBA; M30TONbI. CHIBHOE B3aNMO/IEiCTBHE.
SAnepHsie cuitel, 1eheKT MacChl, YHEPTUS CBSI3M aTOMHOTO spa/.

59. PagnoaktuBHocts M sanepuble  peakuun  /[loHsiTHe  «ecTecTBeHHas
PaZMOAaKTUBHOCTbY, BUABI PAaJUOAKTHBHBIX W3Iy4eHHUIl, HMX CBOHCTBAa W IpHUPOJA.
PanuoakTuBHBIN pacnaj, BUJbI pacnaza; OCHOBHOM 3aKOH pacnaza, ero XapakTepUCTUKU
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— TOCTOSIHHAsl pacraja W Iepuoji  moiypacnaja. lcrmosb3oBaHHE paloaKTHBHBIX
BEIIECTB M HW3JIy4YeHHH Ui 00e33apaXMBaHMs IPOLYKTOB CEJIbCKOXO3SIHCTBEHHOTO
NPOM3BOJICTBA /

60. Jo3a pamgmoaktuBHOTOo W3mydeHus /lIpexcraBieHuss 00 HOHH3HPYIOLIEM
JEHCTBUM  PAaJMOAKTUBHBIX  M3JydeHUH.  Jlo3bl  pagUOAaKTUBHBIX  H3JIy4YEHHI
(9KCHO3MIMOHHAS, TIOTJIONICHHAs, 3KBHBAJCHTHAs); HMX ONpeAeIsione (GopMyasl U
eAMHHULBL. MOIIHOCTh /103 HOHU3MPYIOIIMX W3Ny4YeHHH. 3HaueHHe JIO3UMETPHU
MOHM3HUPYIOIINX M3ITy4yeHHH. YCTpPOMCTBO M NMPHUHIMIT ACHCTBUS JO3MMETpPAa Ha OCHOBE
cuerunka [elirepa/.

61. CHATh TOKa3aHWSA CEKyHIOMEpa, OIPENeNUTh MOTPEIIHOCTH HW3MEPEHUs Hu
3aIIMCaTh UHTEPBAJ, COJEPIKALIMI HCTUHHOE 3HAYCHIE H3MEPEHHOH BEJIMYNHBL.

62. CHATh TOKa3aHWs LITAaHTCHIUPKYJIA, ONpPENSNIUTh MOTPEIIHOCTH H3MEPeHUS H
3amucaTh MHTEPBAI, COJEPIKAIINI NCTUHHOE 3HAUCHHE U3MEPEHHOM BEJINUNHEI.

63. CHSTB MOKa3aHUs AJIEKTPOU3MEPUTEIILHOTO NPUOOpa, ONPENENUTh MOTPEIIHOCTh
W3MEpeHnsl ¥ 3alucarh HMHTEPBal, COJCp)KAIllMil HMCTHHHOE 3HAYCHHUE H3MEPEHHOM
BEJINYUHBIL.

64. CHATh TIOKa3aHMS TEPMOMETpA, OINPENENUTh MOTPEUIHOCTh HU3MEPEHUs u
3anucaTh UHTEpBaJl, COAEPKaIU UCTUHHOE 3HaYeHUE N3MEPEHHOI BeTMUUHBI.
65. M3meputs UIMHY CTOJa WU3MEPUTENIBHOM JIEHTOM, ONPENENHUTh MOTPEIIHOCTH

M3MEpPEeHNs] M 3alucaTh HMHTEPBAl, COJCPXKAIIMI HMCTHHHOE 3HAYCHHE H3MEPEHHOU
BEJINYNHBI.

66. W3meputs mumprHy CTOJIA M3MEPHUTEIHHOW JIEHTOH, ONMPENEeIUTh MOTPENIHOCTH
U3MEpPEeHNs] ¥ 3alucaTh HMHTEPBaJ, COJAEPXKAIIMN WCTHHHOE 3HAYCHHE HM3MEPEHHOH
BEJTMYUHBI.

67. IIpoBenu u3MepeHHe MOIIHOCTH J03bI JO3UMETPOM, OIpPEIENIUTh IOIPEIIHOCTh
W3MEpEeHUs] W 3alucaTh HHTEPBAN, COJCpXAllUil HMCTUHHOE 3HauYeHHE H3MEpPEeHHOI
BEJTMYHUHEIL.

68. IIponsBenn MHOTOKpaTHBIC M3MEPEHMS BPEMEHM MaJeHUs LIapuka ¢ OJHOHN u
TOM >Ke BBICOTHI M MOJMYYMIH 3HaueHus tl, t2, t3 . OnpenenuTs HHTEPBa, COACPIKALTUH
UCTUHHOE 3HAaYCHNE N3MEPEHHON BETMUNHBI M OTHOCUTEIBHYIO IOTPEITHOCTh H3MEPEHHS.
69. [Ipow3Benn MHOTOKpaTHbIE H3MEPEHHS BPEMEHH WCTEUEHHS >KHIKOCTH W3
Kanwuisipa ¢ OAHOM M TOM K€ BBICOTHI U MOJy4YMIIHM 3HaueHus tl, t2, t3 . Onpenenuthb
MHTEpPBaJI, COAEPKALINH NCTUHHOE 3HAYEHHE W3MEPCHHON BEJIMYMHBI U OTHOCHUTEIBHYIO
MOTPETTHOCTh U3MEPEHHS.

70. [IpousBenn MHOTOKpaTHBIE W3MEPEHUS] BPEMEHM MAJCHUS IIapuKa ¢ OXHOH U
TOM >Ke BBICOTHI M MOJMYYHIH 3HaueHus tl, t2, t3 . OnpenenuTs HHTEPBAJ, COACPKAIINI
HCTHHHOE 3HAYE€HHE N3MEPEHHON BEIUYIMHBI U OTHOCUTEIBHYIO IOTPEIIHOCTh H3MEPEHHUS.
71. IIpomsBenn MHOTOKpaTHbIE W3MEPEHHs BPEMEHH WCTEUCHHS S>KHUAKOCTH U3
Kaljsipa ¢ OJHOM M TOM e BBICOTHI M MOJMYYWJIHM 3HaueHus tl, t2, t3 . Ompenenuts
HHTEPBAJI, COACPKALINN UCTUHHOE 3HAUYCHHE M3MEPEHHOH BEJIMYMHBI U OTHOCHTEIBHYIO
MIOTPEITHOCTh U3MEPEHHS.

72. B Tpex pa3mmuHBIX MecTax Kalwuiipa MU3MEPHIM €ro JAWaMeTp W HOIyYHId
sHageHuss dl, d2, d3 . Onpemenutes WHTEpBal, COAEpXKAIlM WCTUHHOE 3HAYCHUC
N3MEPEHHON BEIMYMHBI M OTHOCHTEJILHYIO TTOTPEIIHOCTD U3MEPEHHSI.

73. B Tpex pasnMYHBIX MeCTaX IUIACTUHKH W3MEPHIM €€ TOJIIUHY W IOJyYHIIH
3HaueHus hl, h2, h3 . OmpenenuTh WHTEpBaN, COICPKANIMA HCTHHHOEC 3HAUYCHUE
HM3MEPEHHON BEJINYMHBI M OTHOCUTEIBHYIO IIOTPEIIHOCTh U3MEPECHHUS.

74. IIpomsBenn MHOTOKpAaTHOE W3MEPEHHE OCBEIIEHHOCTH CTONAa W TOJIyYHIH
s3HageHus El, E2, E3. Omnpeaenutes wHHTepBan, CcoIEpXKalldii HCTUHHOE 3HAYCHHUE
HM3MEPEHHON BEJINYMHBI M OTHOCUTEIBHYIO IIOTPEIIHOCTh U3MEPECHHUS.

75. B Tpex pasnHuHBIX MecTax B JXKMBOTHOBOJYECKOM TIOMEIIEHHHM  H3MEPUIH
TeMIepaTypy BO3IyXa M MOJMy4HiIu 3HaueHus tol, to2 , to3 . Ompenenuts MHTEpBa,
coJlepXKallliii HCTHHHOE 3HaueHHe U3MEPEHHON BEIUYUHBl M OTHOCUTEIBHYIO
MOTPENIHOCTb U3MEPEHHUSL.

76. B tpex pasmuuHbBIX MecTaX B NTHYHUKE H3MEPWIN YPOBEHb HHTEHCHBHOCTH
myma u nmomyuywnu 3HadeHus L1, L2, L3 . Onpenenuts uMHTEpBal, cojepxalliui
UCTUHHOE 3HAuCHHE U3MEPEHHONW BEIUYUHBI U OTHOCHUTEIBHYI) MOTPEIIHOCTh
HU3MEpEHUs.

77. Temno, aBHUTasiCh paBHOMEPHO, 3a t = (tu = At) ¢ mpomuto paccrosuue [ = (I £Al) m.

Onpenenuts UHTEPBAJ, COAEPKAIIMN HCTHHHOE 3HAYEHHE W3MEPEHHOH BEIMYMHBI H
OTHOCUTECJIbHYIO ITOTPEHITHOCTE U3MEPCHU.
78. Temno, aurasce co ckopocteio V = (Vu £ AV) m/c, mpoxoaut pacctosiaue I = (In
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+ Al) M. V3mepbTe nHTEpBa, COACpKAIMi NCTHHHOE 3HAYCHUE BPEMEHH ABWMKEHHS H
ONpPENEINTE OTHOCUTEIBbHYIO IOTPELTHOCTh U3MEPEHUS.

79. MarepuanbHasi TOUKa JBIXKETCS co ckopocThio V = (Vu £ AV) m/c B TeueHne
BpeMeHu t = (tu + At) c. I3mepbTe HHTEpBaj, COAEPXKAIIUNA HCTHHHOE 3HAuUCHHE
HepeMeIleHHs TOUKU U ONPeIeIUTe OTHOCUTENbHYIO IOTPEIIHOCTh U3MEPEHUS.

80. Teno Becom P = (Pu + AP) H umeer miomans omopsl S = (Su £ AS) m.
W3meppTe MHTEpBaN, COACPKAIUMi MCTHHHOE 3HAYCHUE JABJICHHS, OKAa3bIBAEMOE 3THUM
TeJIoM Ha onopy. OmnpenenuTe OTHOCUTENbHYIO MOTPEITHOCTh N3MEPEHHS.

81. Kunkoctp Maccor m = (mm + Am) r 3aHUMaeT ooveM V =(Vu = AV) cwm.
W3meppTe HWHTEpBAJI, COAEPXKAIMMN HCTHHHOE 3HAYCHHWE IUIOTHOCTH JKHUAKOCTH H
OTIPENETNTE OTHOCUTEIBHYIO TIOTPEIIHOCTh H3MEPEHUSI.

82. W3meppTe HMHTEpBal, COACpKAIIM HCTHHHOE 3HAYEHHE IUIOMAAM KOMHATHI,
JUIMHa KoTopoil a = (am + Aa) M. u mmpuHa b = (bu £ Ab) M. u onpexpenute
OTHOCUTEJIbHYIO MOTPEIIHOCTD U3MEPEHHSL.

83. Cuna Toka B snekrpudeckoid nmammnouke [ = (Im £ Al) A, a Hanpsokenne U = (Un
+ AU) B. H3mepbTe uHTEpBaJ, cOJAepKallUil UCTUHHOE 3HAYCHHE COMNPOTUBICHUS
JIAMIIOYKH U OIPEAETIUTE OTHOCUTENbHYIO MOTPEIIHOCTh HU3MEPEHHUS.

84. Ipu vanpsixennn U =(Uu + AU) B B 1ienu 1aMIisl HaKaJIMBaHUS €€ MOITHOCTh N
= (Nu = AN) Brt. U3MeppTe mHTEpBal, CoAepKallnii MCTHHHOE 3HAUYEHHE CHIIBI TOKa,
MIPOXOJSIIIIETO Yepe3 JIaMITy HaKaJHBaHUS, W OINPEACIUTE OTHOCHUTEIBHYIO MOTPEIIHOCTD

HU3MEPCHUA.

85. [o maHHBIM TAGJHUIIBI TOCTPONTE BOJIBTAMIIEPHYIO XapaKTEPHUCTHKY MPOBOIHUAKA
86. Io naHHBIM TAOIUIIBI TOCTPONTE KPUBYIO HOJSAPHU3ALIH )KUBOU TKAHH

87. ITo naHHBIM TaOJMIBI TOCTPOMTE TrpaduK 3aBUCHMOCTH CTpPENbl MpOruda oT
Te(OPMHUPYIOIICH CHIIBL.

88. [To naHHBIM TaOIMLIBI HOCTPOMTE IPaAyHPOBOYHYIO KPUBYIO CIIEKTPOCKOTIA

89. ITo naHHBIM TaONHIIBI TOCTPOITE KATHMOPOBOYHEIH rpaduk pedhpakromerpa

90. [To maHHBIM TaOJHUIBI MOCTPOHTE TIpauK 3aBUCUMOCTH OCBEIICHHOCTH [0

HNCTOYHHKA CBCTA

[IIkana ¥ KPUTEPHUH OLIEHMBAHMS OTBETA O0YYAIONIETOCS MPEICTABICHBI B TAOJIHIIE.

lkana Kputepun oneHuBanus
- 00YYaIOIIHIACS TIOJIHO YCBOWJI YUCOHBINM MaTepHa;
- TIOKa3bIBaeT 3HAHUE OCHOBHBIX NOHITUN AUCHUIUINHBI, TPAMOTHO MOJIB3YETCA
TEPMHUHOJIOTHEIH;
- MPOSBISICT YMEHHE aHaIM3HpOBaTh M 0000maTe WHOOPMAIMIO,  HAaBBIKU
CBSI3HOTO OIIMCAHWS SBJICHUH H TPOIIECCOB;
Ouenxa 5 - JIEMOHCTPUPYET YMCHHE W3JlaraTh MaTepHal B OIpPEIeNICHHOH JIOTHYeCcKOi
(oTmaHo) TOCTICTOBATENEHOCTH;
- TIOKa3bIBaCT yMEHHE  WIDIFOCTPHPOBATH  TEOPETHUYCCKHE  ITOJOKCHUS
KOHKPETHBIMH ITPUMEPAMU;
- JIEMOHCTpUpPYeT CGHOPMHUPOBAHHOCTH M YCTOWYMBOCTH 3HAHUM, YMEHUH WU
HABBIKOB;
- MOTyT OBITH JOIYIICHBI OaHa—aBE HCTOYHOCTH npu OCBCUICHUHU
BTOPOCTCIECHHBIX BOITPOCOB.
- OTBET YJOBJETBOPSET B OCHOBHOM TpeOOBAHUSIM Ha OIEHKY «5», HO MPHU 3TOM
Ouetixa 4 AMEET MECTO OJIMH U3 HEJOCTATKOB:
(xopoto) - B YCBOGHHHM Y4YeOHOIO MaTepHana [OMyIIeHBl IPOoOeNbl, HE HWCKA3UBIIHE
COJIepKaHUE OTBETA;
- B M3JI0KCHUU MaTepraia JOMYIICHB He3HAUYUTEeIbHBIE HETOYHOCTH.
- 3HaHWE OCHOBHOTO NPOTPAMMHOTO MaTepuala B MHHHMAaJIbHOM OOBEMeE,
MOTPEIIHOCTH HENPUHLHUIIMAIBHOIO XapakTepa B OTBETE Ha 3K3aMEHE: HEMOJHO
WIH HEMOCJEIOBATEEHO PACKPHITO COJNIEPXKAHUE MaTepHalia, HO MOKa3aHo oOImee
OHCHKa 3 TIOHUMAHUE BOITPOCOB; .
- HUMCIHCH 3aTPyAHCHHUSA WU OOITYUICHBI OIIMOKH B ONPEACICHUN TIOHATHH,
(YIIOBJIETBOPUTENHHO) N
HCIOJIB30BAHUN TEPMHUHOJIOTHUHU, ONMMCAHWUU SBJICHUU W MPOLECCOB, UCIPABJICHHBIC
ITocJie HaBOJIAIINX BOIIPOCOB;
- BBIBJIIGHA HEJOCTaTOYHAs C(OPMHUPOBAHHOCTH 3HAHWII, YMEHHI W HaBBIKOB,
oOyJaromuiicsi He MOKET IPUMEHHUTh TEOPUIO B HOBOW CHTYaIIHH.
Orenka 2 - mpo0enbl B 3HAHUSAX OCHOBHOT'O NPOTPAMMHOTO MaTepHaia, MPHHIUIHAIbHEIC
(HEYIOBJICTBOPUTEIIHHO) OMMOKH IIPY OTBETE HA BOMPOCHI;
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qacTu yqe6Horo Marepuaa;
- JOITyHUICHbI OIIMOKU B OIpCAC/ICHNN HOHHTHﬁ,

TOCJIC HCCKOJIBKUX HABOAAIIUX BOIIPOCOB;

YMCHUA U HABBIKH.

- 06Hapy>1<eH0 HE3HAHHEC WIM HENOHMMaHue OOIbIICH WIM HamboJiee BaKHOM

npu  HUCIOJb30BAHUU

TCPMHUHOJIOTUU, B OIIMCAHUU SIBIICHUM U MMpo1EeCCOB, KOTOPHLIC HE HCIPABJICHBL

- HC C(l)OpMI/IpOBaHLI KOMICTCHINHU, OTCYTCTBYIOT COOTBCTCTBYIOIIWEC 3HAHUA,

TecToBbIe 3a0aHUs 10 JUCLIUTUINHE

KOZ[ 1 HAMMCHOBAHUC

OreHOYHBIE CpEACTBA MHIMKAaTOpa
KOMIIETCHIIMU
1. Marepus CymecTBYeT B ....... BHJAX UJI-1.VK 1
A
ABYX OcyIIecTBISeT OUCK,
b tpex KpUTHYECKUH aHaIU3 U
B gersipex CHHTE3 HH(OpMaIUH,

I' 6eckoHEUHOM MHOXKECTBE

2. K ¢opmam aBrmkeHHNS MaTepuu HE OTHOCHUTCH. ..

A xummnueckas

b mexanunueckas

B anexTpuueckas

I' oOmmiecTBeHHAsA

3. Mepoii B3auMOJIeHCTBHS SBIISICTCS (PU3NYECKasi BETMYNHA

A macca

b ckopocts

B cuna

I" sHeprus

4. YKakuTe MOITHBIN IepeueHb pyHIaMEHTATbHBIX B3aUMOICHCTBUI
A TpaBUTALIMOHHOE, 3JIEKTPOMArHUTHOE, CUIIBHOE, C1adoe

b snexTpomaranTHOE, CHIBHOE, c1aboe

B rpaBuTanmoHHoe, 3IEKTpHIECKOe, MArHUTHOE, CHIIBHOE, cilaboe
I' rpaBUTanIMOHHOE, IIEKTPOMAarHUTHOE

5. MatepuanbHast TOUKa JIUIICHA. . .

A maccel

b nmnotHoCcTH

B pa3mepa

I" u maccel, 1 pazmepa

6. B mpomecce rpaBUTallMOHHOTO B3aUMO/IEHCTBHS NPUHUMAIOT YIaCTHE. ..
A TOJIbKO HYKJIOHBI

b TonpKO YacTHIIBI, HMEIOLINE HYJIEBYIO MacCy

B Bce aneMeHTapHbIC YaCTHIIEI

I" HM 0/1HA M3 IIEMEHTAPHBIX YacTHIL

7. Korma roBopsT O TOM, YTO «CPEOHECYTOUHBIM mnpuBec Teast coctaBwil 900 »,
MOJIpa3yMeBalOT M3MEHEHHEe (PU3NUECKON BENMYMHBL... (BBIPAKEHHWE HEBEPHO C
(bU3MYECKOI TOUKH 3peHHS)

A Beca

b umnyneca

B maccel

I" cunbt

8. YKaxxuTe eMHUIYYy U3MEPEHHs SHEPTHU

A Herotron b wmerp B Dxoyns I Tepu

9. Vkaxwure, kakue ¢usznueckre BennunHbl HE OTHOCATCS K KHHEMaTHYeCKUM
OMOMEXaHMYECKUM XapaKTepPUCTUKAM

A cuna b nepememenne B ckopocts I’ yckopenue

10. VYkaxwnre, Kakas W3 MEPEUUCICHHBIX (HU3MYECKUX BEIMYMH OTHOCHUTCA K
JTUHAMUYECKHM OMOMEXaHWIECKUM XapaKTePHUCTHKAM

Aosneprust b cuira B mHTeHCHMBHOCTH I Temm

TIPUMEHSTh CUCTEMHBIHI
MOAXOJ AJIs pelIeHUS
MOCTaBJICHHBIX 33124
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11. TepmoanHaMuueckas CcUCTEMa, OOMEHMBAIOINAsICS C OKpYXalolied cpenoi u
BEIIECTBOM, 1 SHEpPIrUei Ha3bIBACTCSA:

A 3akpsITOi b wu3onupoBanHOI B npocroii I' orkpsrToit

12. MateMaTHuecKast 3alIUCh IIEPBOr0 3aKOHA TEPMOIUHAMUKU!

A AQ=A- AU b AQ=A+AU B AQ=-A+AU T A =AQ+AU
13. J)KuBo#i opranusm Mojy4aeT SHEPrHIO TIIaBHBIM 00pa3oM 3a cueT

A COIHEYHOrO Teruia B npu neixanun

b nepeBapuBanus nuimu I' npu coepiernu paboTHI
14. IlepeHoC SHEeprmM B XHMBOM OPTaHW3ME OCYIIECTBIISICTCS (YKa)KUTE IIOJNHBINA
MIEPEUCHB) ....

A 3acYer TeImIoNpPOBOTHOCTH

b nepenocom 3Hepruu TeKyuel o cocygam KpOBbIO

B mepeHocoM 3Hepruu ot OoJiee HarpeThIX OPraHOB K MEHEE HarpeThIM TOKOM KPOBH
U 3a CYET TEIIONPOBOJHOCTH

I' 3acuer quddysun
15.  KuBoii opraHm3M IOJIEPKHBAET MOCTOSHCTBO CBOEW TeMIEpaTypbl Onaronaps
CJIEAYIOLIMM BHJIaM TETUIOOTauM (YKaXXKHUTE MOJTHBIA IIEPEUEHb)::

A TemonpoBOJHOCTH

b TennmonmpoBOAHOCTH M TEIIOBOE M3IydICHHUE

B TETJIONPOBOIHOCTh, TEIUIOBOE H3IyYEHHE, MCIAPEHHE I10Ta, KOHBEKLUS H
JIFOMUHECICHITHS

I'  TemmoBoe M3MyuYeHNE, TETUIONPOBOIHOCTh, KOHBEKIIUS U HCIIAPEHHUE

16. Vkaxkure ypaBHEHHE HE OIMCHIBAIOINEE OAWH M3 BUAOB TEIUIOOTAAYH OPTaHW3Ma B

OKPY’KAIOLIYI0 Cpeny

(ln_Tc)

A AQ =—y"0 _¢2
Qun="% A~

B AQ,, =¢o(T, —T,)ASAt

B AQ,, =cm(T, -T,)
r AQ, =1m,

17. DnHeprus, nmoyiydyaeMas >KUBbIM OPraHU3MOM C MHUIIEH
A uIeT Ha coBepIEHHE OPraHu3MOM paboThI
b 3amacaercs B Moinexyinax AT® B Buae SHEPTUN MAKPOIPTUIECKUX CBA3EH
B  pacxomyercs Ha HarpeBaHue OpraHu3Ma U cCuHTe3 MoJieKys1 ATO
I'  wuner Ha HarpeBaHHe OpraHu3Ma
18. KommuecTBo TeruoTsl  BbIpabaThIBAEMOE €AMHHIEH MACCHl )KHBOTHOTO B CIUHHUILY
BPEMEHU, HA3bIBACTCH ...
A yZIelbHOH TEmJIOTOM KMBOTrO OpraHu3Ma
b YAEIBbHON TEIIO0TIauel dKUBOr0 OpraHu3Ma
B YAEJIBbHOM TEIUIONPOAYKIMEH )KUBOTO OpraHu3Ma
r OTHOCUTEJIHOM TEIIONPOLYyKIUEHN )KUBOrO OPraHu3Ma
19. B kakux ciIydasx OSHTPONMS H30JMPOBAHHONH TEPMOJMHAMUYECKON CHCTEMBI
BO3pacTaer
A BO BCeX peasbHBIX MpoIeccax
b npu oTCyTCTBUY TETIIOOOMEHA ¢ OKPYKAIOIIEH Cpenoit
B npu Hanmuumu TermiooOMeHa ¢ OKpysKaroliei cpenoi
I' npm coBepieHUN CHCTEMOM PabOTHI
20. Ecnmm TtemmepaTypy XOJNOAWIBHUKA YBEIMYMTh, a TEMIIEpAaTypy HarpeBaTels
YMEHBIINUTH, TO KO3 GHUINEHT I0JIE3HOTO AEHCTBUS TEIIOBOM MalUHEI
A yBenmnuutrcst b ymenpmntess B He u3amenurcs I He yBenuyuTcs
21.BennunHa paboTHI cepana 3amaeTcs GopMyIIoun:

2
A=(pv + 2
2

ASAt

A

5 A=Q-aU

B A=FScosa

r A= I?RAt

22 .BcTaBbTe NpomnyleHHble cloBa: «CKOPOCTh TOKA KPOBU B KAIHILIAPE ) ........e.e...... 1o

CpPaBHCHHIO CO CKOPOCTHKO TOKa KpPOBHM B dOpTe, YTO obecreurBaeTcs 6) ...............
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CyMMapHOﬁ IJiom@anay ux rnonepeyHoro CEYCHuUs.

A a) ymeHbIIaercs 0) yBenmueHnem
b a) ymenbmaercs 0) yMeHbILICHUEM
B a) yBenuuuBaercs 0) yMEHBILICHHEM
I" a) yBenuuuBaercs 0) yBenMYeHUEM

23.3akoHunte (pasy: «KuaKocTh TeUeT CIOSIMU; KaKAbIH CIOH MMEEeT CBOI CKOPOCTH;
TEUEHHE JKUIKOCTH, IPH KOTOPOM CJION HE TIEPEMEIINBAIOTCS HA3BIBACTCH ......»

A TypOymeHTHEIM b  crammoHapHBIM B Bazkum I' namuHapHBIM

24 Marematrndeckoe BBIpaXeHHe gucia PeiiHombaca:

R=p—
A s
g R=KkNa
R= DV
B n
R:UT

r

25.IlynabcoBoi BOJTHOI Ha3bIBaeTCs BOJHA:

A COKpallleHHul M pacTsKeHHMH, pacHpOCTpaHAIoUIascs BIOJIb CTEHOK KPOBEHOCHOTO
cocyna

b pacnpocrtpansromascs B BO3ayxe

B Bo3bIBatomas neopMaiio CTEHOK KPOBEHOCHBIX COCY/IOB

I' pactipocTpansromascs 1o TOKy KpoBH

26.Jononnute: «CKOpPOCTh IyJBCOBOW BOJHBL  ............. CKOpPOCTHM TOKa KpOBH B
KPOBEHOCHBIX COCYIax»

A Oompmie b menbmie B paBHa [ He Oomee

27.J1aBnenue onpezaessiercs GopMyJIou:

F
A P=—
S
A
B P=—
At
2
B P=2kT
3
r P=1-U
28.Eqununeit uamepenust nasinenus B cucreme CU sBnsiercs:
A 1 TIlackans (1 I1a) B | mmmummerp pryTHOTO cTosda (1 MM pT cT)
B 1 armocdepa (1 atm) I' 1 Heroton (1 H)

29.AprepuanbHOe IaBICHHE B MOMEHT COKPAIICHHUS CepJCTYHON MBITIIBI HA3bIBACTCH :
A cucrommueckum b mmactonmmueckum B cratnueckum [T quHaMuueckum
30. 3akonuure npenioxenue «Ilynbc uccienyor ...»:
A Ha apTepuu B Ha BeHe b Ha xanmwuispax r Ha CEepAEeYHOU

MBI
31. 3ByKOM Ha3bIBAOT:

A MEXaHUYECKHE BOJIHbI, PacCIpOCTpaHAIOIIMECs B YNPYyrol cpene, ¢ 4acTOTOH
OoJiblle, YeM

11,12 kI’

b npononbHBIE BOJIHBI ¢ YaCTOTOW M3MEHEHUs AaBieHus Menbuie 20 I'g

B mpomonbHBIHE W TOTIEpEYHBIC BOJHBI, XapaKTEePU3YIOMIAECS JUIMHHON, 9acTOTOW H
CKOPOCTBIO, UHTEHCUBHOCTBIO

I' wmexanmdeckne KoJeOaHWS W BOJIHBL, BO3HHKAIOIINEC B YOPYroi cpene (raszax,
YKUAKOCTSIX, TBEPABIX T€aX),0T CAaMbIX HU3KHUX YacTOT JI0 MPEAENIbHO BHICOKHUX.
32. VcTouHMKaMU 3BYKa SBISIIOTCA:

A Tena, KOJIEOIONINECS C COOTBETCTBYIONIECH YaCTOTOM

b rosocoBoil anmapar yenoBeka U KUBOTHBIX

B cupens! u cBUCTKH

I" mepuoanuecku U3MEHSIONIEEeCs IEKTPUIECKOe U MAarHUTHOE T0JIe
33. CkopocTh 3ByKa B Pa3IMYHBIX CPEAaxX 3aBUCHUT OT ...

A ynpyroctu cpesl
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b nnotHOCTH Ccpenp
B ynpyroctu u miotHocTH cpejisl
I' ynpyrocTy, IioTHOCTH M TEIJIONPOBOIHOCTH CPEJIBI
34. Tloporom CiryXOBBIX OIIYIIEHHH Ha3bIBAIOT ...
A WHTEHCHUBHOCTB, IPU KOTOPOH MPOUCXOIUT Pa3phiB OapabaHHON MEPENOHKH.

b MuHHMManbHas MHTEHCHBHOCTb, KOTOpas oOecredynBaeT Kojiebanue OapabaHHOIM
MIEPETIOHKH.

B ¢wusnueckyro BenMUMHY, XapaKTEepU3YIOUIYI0 CyOBEKTHBHBINH MHTEPBAJ 3BYKOBOTO
OIIYIICHMUS.

I' cyObeKTHBHBIE OUTYIIEHNUS 3BYKOBBIX KOJIeOaHMH CyOBEKTOM.

35. Enunnna u3MepeHus ypoBHS MHTEHCHBHOCTH 3BYKa
A ¢don b Bt (Bart) B OGen I' H (aproToH)
36. Maremarunueckas 3anuch 3akoHa BeOepa- ®exHepa umeeT BUa:
| @ N?S
0
37. Illymom Ha3bIBaIOT:

A 3ByKOBBIE KOJIe0aHHS ¢ OECTIOPSIOYHBIM HAOOPOM 3BYKOBBIX HacCTOT.

b 3Byk, oOmamaromuil CIIOKHBIM HETAPMOHWYHBIM WM CIUIOIIHBIM CIEKTPOM,
BBI3BIBAIOIINN pa3gpakeHHE HEPBHOM CHCTEMBI 4YelOBEKa M JKMBOTHBIX, a TaKkkKe
MIPUBOISIIIMN K HAPYIICHUIO HOPMaJIbHOTO (DYHKIIMOHUPOBAHHS OPTaHU3Ma

B mo0ple 3ByKH, 3aTpyAHSIOIINE MPABIJIBHOE BOCHPUITHE PEUYH, MY3BIKH M APYTHX
3BYKOB ¥ CUTHAJIOB.

r 3BYKH, U31aBA€MbIC MEXaHU3MaMH1
38. 3akoHuHTe NpeAsoxkeHue. AyCKyIbTallusd — METO U3yUEHHs 3BYKOB,

A co3aBaeMbIX BHYTPEHHHUMH OpraHaMU

b pacnpocTpaHstomuxcs BOKpYT )KUBOTHOTO

B n3aaBa€MbIX I'OJIOCOBBIM alIiapaToM XUBOTHOI'O

T KOTOPBIC )KUBOTHOC CJIBIIIUT
39. VkaxuTte BepHBI HAOOp MHCTPYMEHTOB JUIS HCCIIECAOBAHUS OPraHM3Ma >KUBOTHOTO
MIEPKYCCHH.

A doHeHIOCKOT

b crerockom u ynpyras rulacTuHa

B ¢doneHnOCKON M IEPKYTOPHBII MOJIOTOYEK U yIpyTast INIACTHHA

I' mepkyTOpHBIIl MOJIOTOYEK U yIpyTasi INTACTHHA
40. Ha pucyHke u300paxeH rpaduk 3aBUCUMOCTH CMEIICHHs KOJCOIOIIEHCS TOYKH OT
BpemeHu. bykBamu A u T 0003Ha4eHSI ...

X r

I' L=ns

DA A/
A \/ r\/zr\/sr ¢

A —ygacrora xonebanuii, T — mepuox KonebaHui;

A — ammuuTyna Konebanui, T — mepro]; KojaeOaHwMif;

A — ammuTyaa Konebanui, T- gacToTa KoJleOaHui;

A — (aza xomebanuii, T — ammouTy 12 KOoJIeOAHMIA.

41. Mexanudeckue KojeOaHUST M BOJHBI, PaCHpPOCTPAHSIONMIMECS B YIPYTOol cpene C
yactoTol cBeiie 11120 I't, Ha3bIBAIOT:

=W T

A mymoM B CHBIIIMMBIM 3ByKOM B ynerpaszBykom I' uadpazByxom
42. 3BYKOBBIEC BOJIHBI — BOJIHHI ...

A mnonepeuHsle b npoponbHbIe B npoponbHble M NOnEpedyHbIE r
3JIEKTPOMarHUTHBIE
43. YapTpa3ByK UMEET IO CPABHEHHIO CO 3BYKOBBIMU BOJTHAMH AJIMHY BOJHBI

A Oonpmryto b menbmryro B pasnyro I' He MeHbIIyIO

44. SBneHue pa3pblBa CIOEB JKUAKOCTH MOJ JAEHCTBHEM YIbTPa3BYKOBBIX BOJH U
00pa3zoBaHus ITy3BIPHKOB, 3allOJHEHHBIX MApOM 3TOH JKHJIKOCTH Ha3bIBaeTcs (YKaXHTe
TIOJTHBIN MEpeveHb):

A  yJBTpa3BYKOBBIM KHUIIEHHUEM b xaBuTtauuei B nucnepcueit r
ancoponmei
45. TepaneBTHUeCKOE NSHCTBUE YIABTPA3BYKA COCTOUT B:
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A MexaHWYeCKOM BO3JEeHCTBUI

b Mexanuueckom Bo3zeiicTBUM U TemIOBOM 3 dekTe

B MexaHmuyeckoM Bo3zeicTBIH, TEIIOBOM dddekTe n puznueckom neiicTBUM.

I' pusnueckom neiicTBHH, 3aKIIOYAIOIIEMCS B YIIy4LIEHUH [TPOHUIIAEMOCTH MEMOpaH,
yJIy4IIeHUH KPOBOOOpaIeHHsl, HHTEHCU(HUKALMK OOMEHHBIX TIPOLECCOB.
46. [lis mpoBeneHHs NPOLEAYP YJIbTPa3ByKOBOW Teparuy HCHONB3YIOT YJIBTPA3BYK C
gacroroit 880 k1. DTOT ynbTpa3ByK B BO3AyXE:

A He pacnpocTpaHsercs

b pacnpoctpansercs

B pacmpocTpaHseTcs ecnM €ro MHTCHCHBHOCTH BBIIIE HEKOTOPOTO ITOPOTOBOTO
3HAYCHHS

I' He pacmipocTpaHsIeTCs B HMITyJIbCHOM PEXHUME M PACIPOCTPAHACTCA B HENIPEPHIBHOM
peKHMeE.
47. Tlpu naOuiabHOM cHOCOO€ MPOBEIEHUS MPOLEAYpPHl YJIBTPa3BYKOBOTO O3BYYHBaHHUS
U3ITy4yaTenb..

A TOMEIIAoT Ha PAcCTOSIHUU 2 - 3CM OT MalueHTa

b MeaneHHO mepeBUraloT 10 «03ByYHBAEMOI» IIOBEPXHOCTH

B npuknanpeiBatoT K «03BY4HBAEMOi» TOBEPXHOCTH

I' 3aKkpeIuIfioT Ha «03BYyYHBAEMOMY YIACTKE P ITOMOIIH JKI'yTa
48. PaboTa ynapTpa3ByKOBOTO H3IIydaTelisi OCHOBaHA HA SIBICHUH

A mpsimoro nbe303ppeKxTa

b ob6patHo mhe303¢hhexTa

B u mpsimoro, u o0paTHOTO IThe303ppeKTa

I' doToadpdekra
49. Maremarudeckas 3anuch 3akoHa Jlomnepa numeeT BUI:
A b B r

50. Jlenb(uHBI, JIETy4HE MBIIIA, HEKOTOPHIC HACCKOMBIC HCIOJB3YIOT YIBTPa3BYK IS
JIaKaluy. DTO BO3MOXHO, OJaroaapsi TOMy, 4TO Ha TPaHULIE IBYX CPell YIbTPa33ByKOBBIE
BOJIHEI . . .
A — oTpaxkarorcs;
b — npenomastorcs;
B — mornomarorcs;
I' — pokycupyrorcs.
51. CornmacHo XHIKOCTHO-MO3aUYHON MOJICITH B COCTaB MEMOPAHBI BXOIST:
A IBOHHOM CIIOW JINTTUIOB, HHTETPAJIbHBIC U IIOBEPXHOCTHEIE OCIKM;
b nBoitHOM ci10# TUNUIOB;
B oguHapHbIii CI0¥ JIMNUI0B, OENKHY;
I' 6enKxoBBIE MOJICKYJIBI.
52. TpancnoprHasi GyHKIMS MEMOPaHBI KIIETKH 3aKII0YaeTCst

A B OT/JENICHHH KJIETKH OT BHEIIHEH Cpessl;

b B mepeHoce MUTATENBHBIX BEIECTB U3 KIETKH BO BHEIIHIOKO CPELY;

B B mocTymneHHH B KIETKY KU3HEHHO BayKHBIX BEIIECTB M BBIBOJE U3 KIETKH
MPOJYKTOB METab0IN3Ma;

I' B BBIBOJIE UX KIIETKH MIPOYKTOB OOMEHA.

53. Ilpu mnaccMBHOM TpPaHCHOPTE MOJEKYJIbl W HOHBI HEPEMEINAIOTCS Yepes

OHMOIIOTHYECKYIO MEMOpaHy...

A BCIEACTBHE CYIIECTBOBAHMSA T'PAJAMEHTa IJIOTHOCTH M TPAAMEHTA 3JIEKTPHUECKOTO
MOTEHIINANA;

b 3a cuer sHeprun AT® kanuii-HaTpHUEBBIM HACOCOM;

B 3a cueT XaoTHYECKOro ABMKEHHS MOJIEKYJI INTOILIAa3MBbI;

I' Toneko 3a cueT ocMoca.

54. Yxkaxkute BepHYIO MMOCIEJ0BATEILHOCTh PaOOTHI KaJHii-HATPUEBOTO Hacoca

A axktuBanms moHamMu MarHus Mg2+ ¢epmenta AT®d-a3bl; npucoennHenue K GepMeHTy
AT®d-a3e Tpex WOHOB HaTpus Na+; MepeHoC HOHOB HaTpus uepe3 MeMOpaHy Ha
BHEIITHIOIO €€ ITOBEPXHOCTh; BBICBOOOKAEHHE HOHOB HATPUS; IPHUCOEIMHEHHE IByX HOHOB
kanmusi K+ ; mepeHoc HOHOB KaiMsg Ha BHYTPEHHIOI IIOBEPXHOCTh MeMOpaHsbI,
BBICBOOOXK/ICHNE HOHOB KaJIus;

b akruBanums monamm Mg2+ ¢depmenra ATd-a3pr; npucoenunenue k gpepmenty ATO-
aze Tpex MOHOB Kanus K+; mepeHoc MOHOB Kamus yepe3 MeMOpaHy Ha BHEUIHIOIO €€
MTOBEPXHOCTH; BBICBOOOXKJICHHE MOHOB KaJWs; MPUCOCIMHEHHE IBYX MOHOB Kamus Nat ;
IIEPEeHOC WMOHOB HATPHA HA BHYTPEHHIOIO MOBEPXHOCTH MEMOpPAHBI, BBICBOOOXKICHHE
HMOHOB HaTpPHS;
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B akruBaumst nonamu mMaruus Mg2+ ¢depmenra AT®-a3bl; nprcoeauneHne K GepMeHTy
AT®d-a3e nByx HMOHOB Harpus Nat; HEepeHOC HMOHOB HaTpusi 4epe3 MeMOpaHy Ha
BHEIITHIOIO €€ TIOBEPXHOCTh; BEICBOOOXK/ICHUE HOHOB HATPHsI; IPUCOEANHEHNE TPEX HOHOB
kanmusi K+ ; mepeHoc HMOHOB Kajiusg Ha BHYTPEHHIOI IIOBEPXHOCTh MeMOpaHsbl,
BBICBOOOKICHUE HOHOB KaJlus;

I' akTuBanums nonamu maraus Mg2+ ¢epmenta ATd-a3pl; npucoeanHeHUe K GpepMeHTy
AT®-a3ze Tpex HOHOB Harpusi Nat; IEpeHOC HOHOB HATPHs dYepe3 MeMOpaHy Ha
BHEIITHIOIO €€ TIOBEPXHOCTb; BEICBOOOXK/ICHNE HOHOB HATPHS; IPUCOEANHEHNE TPEX HOHOB
kamuss K+ ; mepeHoc HMOHOB Kanusg Ha BHYTPEHHIO IIOBEPXHOCTH MEMOpaHBI,
BBICBOOOXKICHNE NOHOB KaJIUsl.

55. YkaxuTe cXxeMaTHIeCKOoe M300paKeHHE CXEMbI BTOPHMYHOTO aKTHBHOTO TPAHCIIOPTa
10 CXEME YHHUIIOPTa

)| Mesatpana | ®) ' :

| )

(@ o, SN S SN

e @ - o H o o fLE
NepenocHim Avston A A Avsion Aeimon
LR o Ik o (O\ _/O>
Lo v [N@A Lo O
B r
56. OCHOBHBIM «T€HEPATOPOM» 3JICKTPUYECKOTO IOTEHNIMala B J>KUBOM OpPraHU3ME
SIBIISICTCSI
A MblIIeuHas TKaHb b cepnue B kietka I' annapar ['oabaxu
57. Ha BHyTpeHHEH IOBEPXHOCTH OWOJIOTHYECKOW MeMOpaHBl TpH padoTe KaIwii-
HaTPHUEBOT'O HACOCA HABOANTCS HOTEHIIHAI
A oTpuLATENbHBIH B oTpunatenbHblil UM MOTOKUTEIbHBIA
b nonoxxurenbHbIN I' He co3pmaercs noreHuan
58. YpaBHenue ['ombamana uMeeT BUJ
B aroii popmyne — GuomnoreHunman
A mokos b neiictBus B Metabonuueckuit I" HepBHBII UMITYJIBC
59. I'pagueHTOM (PU3MYCCKON BEIMYHMHBI HA3BIBAIOT U3MCHEHUC (PH3UUCCKOW BEITHYHHBI,
MpUXOJslieecs Ha EIUHHUIy PacCTOSHUA. ODTO BENIMYMHA BEKTOpHAs, HalpaBlICHUS B

D ()

N

>
o]

CTOpOHY...
A Bo3pacTaHus YU3NIECKOH BETHIHHBI B npon3BonbHYIO CTOPOHY

b yOpBanMs (hr3znueckoil BETUIUHEI I' HanpaBnieHne 3aBUCUT OT (pru3nUecKon
BEJIMYNHBI

60. B psizme opraHoB Bce KICTKH BO30YXKIAIOTCS OJHOBPEMEHHO, M MX OMOIMOTCHIIHAIIBI
JIEWCTBHS CKJIAJIBIBAIOTCS. 3aKMCh PE3YJIbTHPYIOIIEro OHONIOTEHIMaNa cepilia BO BpEeMEHH
Ha3bIBAETCS

A snektpokapauorpadueit B anexrposnnedanorpadueit

b anexrpomuorpadueit I' peorpadueii

61. DnexTpuYeckuii TOK MpeAcTaBIgeT coboif ...

A HanpaBJIEeHHOE JIBU)KEHHE 3apsDKEHHBIX YaCTHII, TOJ] ISHCTBHEM 3JIEKTPUUECKOTO OIS
b Bug MaTepun, mocpeICTBOM KOTOPOTO B3aUMOJICHCTBYIOT 3apsKCHHBIC YACTHIIBI

B moTox 31eKTpOHOB

I' moTOK aTOMOB M MOJICKY T

62. Cuna Toka usmepsiercs ...

A B Awmmepax (1A) b B Bomsrax (1B) B B Ixoymsax (11dx) I B Barrax
(1B7)

63. Ilpupojia 3MEKTPUUECKOTO TOKA B OMOJIOTHYECKUX TKAHIX

A wvoHHas b snekrponHas B karuonHas I aHuoHHas
64. DIEKTPONPOBOIHOCTD KAKUX U3 MIEPEUUCICHHBIX TKAHEH HAauOObImas
A KOCTHas TKaHb b xupoBas TkaHb B MbleyHas TKaHb I' kpoBb

65. TIpu MpoX0KICHUN MOCTOSTHHOTO TOKA Yepe3 TKaHHU MPOUCXOIUT CKOIUIEHHE HOHOB Ha
ANEKTPOAAaX M TKAHEBBIX MEMOpaHaX, BCIEACTBHE YEeTO0 B TKAHSIX BO3HUKAET Pa3HOCTH
MIOTEHLIMAJIOB

A coBnajaromias o HaNpaBJICHUIO C MPUIOKEHHBIM HaNPSKEHUEM

b mpoTHBONOI0KHAS BHELTHEMY HAIPSKEHUIO

B He oka3zbiBaromas BIUSIOMASA Ha PE3YIbTUPYIOIIYI0 Pa3HOCTh MOTEHIHAIOB

I' n3Menstomas NpoBOAMMOCTb TKaHEH

65. Oprassl 1 TKaHH HEOIHOPOIHBI. [Ipy HaJIO0KEHWHU AIIEKTPOAOB IOJ HAIPSHKCHUEM Ha
Y4acTOK TeJla )KUBOTHOI'O TOK MJET PEUMYILIECTBEHHO
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A 4epe3 KOCTHYIO TKaHb b uepe3 koxy B uepes
KHUPOBYIO TKaHb

I' BIONb TOKOB TKAHEBOM *KUAKOCTH, 110 KPOBEHOCHBIM COCY1aM, HEPBHBIM BOJIOKHAM

66. Ilpu BocmasieHMM TKaHEH CEYEHHE MEXKJICTOYHBIX COCIUHEHHH yMEHbIIAeTCs |
IIEKTPUUECKOE CONPOTUBIICHHE TKaHEH

A yBemuuuBaeTcs b He naMensercs B ymeHnbaercs I' xonebnercs
67. KpuBas monsipu3anuyl >KUBOW TKaHU UMEET BUJ

68. Ilpm mpomenype wmoHO(pOpe3a MacCy JEKapCTBEHHOTO BEIIECTBA, BBEIACHHOTO B
OpTaHW3M NAalWeHTa, MPUONU3UTETFHO MOXKHO OLEHHUTH MO (opmylie O0OBEIMHEHHOTO
3akoHa Papazes (TOYHOW METOAMKH MOKA HE CYIIECTByeT). B 3Toif hopmyme A...

A aTOMHBIN BeC MOHA, B koHcTaHTa OMOJIOTMYECKOM TKaHU;

B pabota Toka; I’ 3apsn nona.

69. ®opmyna OTpaxkaer

A 3akoH OMa JJsl y9acTKa IIETH C KUBOH TKaHBIO

b 3aBHCUMOCTh MEXJY BEIHYMHON MOPOTOBOTO HANPSDKCHUS U BPEMEHEM JCHUCTBHS
TOKa

B 3akon Oma /1 yuacTka Lenu

I'  3akon Oma juid 3aMKHYTO# Lenu

70. KonebarenpHOEe NIBMXKEHHE HOHOB OKOJO CpPEOHEr0 MOJOXKEHHS NOH JeicTBHEM
MIEPEMEHHOTO IEKTPOMArHUTHOTO TIOJIS 3TO . . .

A MexaHWYECKHe KOJIeOaHUs

b mocTosHHBIA 37E€KTPUYECKUM TOK

B nepemeHHBIH 37EKTPUUECKUNA TOK

I' BennuMHa XapaKTepU3yIOIlas YacTOTy U3MEHEHHs BHEIIHUX BO3/ACHCTBUIA Ha HOHBI.
71. UmnenaHc 310 . . .

A eMKOCTHOE 3JIEKTpUYECKOe COMPOTUBIICHHE 3JIEKTPUUECKOM LenH

b akTHBHOE 3JEKTPHUECKOE CONPOTHBIICHHUE AIEKTPUIECCKOM LEeTTH

B nonHoe anexkTpuyeckoe CONPOTUBIICHUE IEKTPUUECKOM LenH

I' ynenpHOE 3JEKTpUYECKOE COMPOTUBIICHUE SIEKTPHUECKON IIeTTH

72. ®opMmyra TOIHOTO ANEKTPHUIECKOTO COMPOTHUBIICHHUS I IEPEMEHHOMY TOKY UMEET
BH:

U z=R+——
|

Z:\/R2+(XL_XC)2 R= B

A b

73. 3aBUCHMOCTD UMIIe/IaHCca OMOIOTHYECKOI TKaHH OT YacTOTHI TOKA Ha3bIBACTCSI:

A BOJBTaMIIEPHON XapaKTEPUCTUKOM;

b xpuBoil nonsipuzanuei;

B nmucnepcueil 31€KTpOCONPOTUBIICHUS KPUBOU TKAHH;

I' ummenancHO- 4acTOTHAst 3aBUCUMOCTb.

74. UccnenoBanue nepudepuyeckoro KpoBOOOpAIlEHUs TyTeM PETHCTPAllMd U3MEHEHUH
JIEKTPUUECKOTO  COMPOTUBIIEHHS TKAaHEH B IIpolecce CepAeYHOH AesATeIbHOCTH
Ha3bIBaETCS:

A peorpadueii; B sHiedanorpagueii;

b Tepmorpadueii; I' VYBY — tepamnueil.

75. BcraBbTe mpomylIeHHBIE cloBa «YeM  4YacToTa NMEpeMEHHOr0 TOKa, TEM  €ro
paszpaxaroree JeiCTBHEe»:

A Oomble... MEHBIIIE B Oosbie ... MeHbIIE

b wmensbre ...00m0b01C I' wmeHsbe ... 6ospie

Buonornueckne TKaHU SBIAIOTCS BEIECTBAMU

A nmaMarHUTHBIMU b IapaMarHuTHBIMU B  o¢eppomarnutHeiMu ' He

SIBIISIFOTCS] MarHETUKAMHU

76. JleaeOHbI MeTOZ, OCHOBaHHBIH Ha Bo3xeiicTBun COII BBICOKOI HaNpsDKEHHOCTH Ha
OpTraHW3M, Ha3bIBAIOT:

A Marnutokapauorpadueit

b sHuedanorpadpueit

B ¢panknuHuzanmei (37IeKTPOCTaTHYECKUM TYIIEM)

I" rampBanu3anuen

77. [leficTBUE BBICOKOYACTOTHOIO 3JIEKTPUUECKOTO MO BHI3BIBAET HAIPEB!
A TpoBOASAIIMX TKaHEH

b nusnextpuyeckux TkaHei

B npoBoasmmx U JUAIEKTPUYECKUX TKaHEH
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I' HuKakue TKaHW HE HarpeBaroTCs

78. OpueHTalMOHHAs MNOSIPU3ALMs JUMONBHBIX JAMUAIEKTPUKOB MPOUCXOAUT IOJ
JeifctBueMm:

A 31eKTPOMarHUTHOTO MO

b rpaBuTanuoHHOrO MONA

B anexTpuyeckoro nosus

I' marauTHOTO MO

79. Meron mporpeBaHHs TIIyOOKO JISKAIIMX TKaHEH OpraHu3Ma IIyTeM IIPOITyCKaHUS
yepe3 HUX TOKa BBICOKOH 9aCTOTHI Ha3bIBAIOT:

A uHIyKTOTEpMUEHN B ranpBanmzanuen

b YBUY -tepanueit I' nuarepmueit

80. Ilpm oCTpBIX BOCHATUTENBHBIX NMPOIECCAX B CyCTaBaxX, IPH MAaCTUTAX UCIIONIB3YIOT [T
JICUEHUS:

A MHIYKTOTEPMHIO

b YBY - repanuto

B ranbpanusanuro

I' nonodopesa

81. Ha xakoM 13 pHUCYHKOB BEpPHO OTOOpaXKeH X0 Jiydel B coOuparomnieii JInuze?

== e ==

A b B r
82. PaccTosiHIE HAMTYYIIero 3peHus:
A 25cm b 25vMm B 25m I' 25 km.
83. Ilpenenom pasperieHus ONTHYECKOTO Mprubopa Ha3bIBAIOT
A HauMEHbIIEEe PAcCTOSHHE, Ha KOTOPOM 2 TOYKM MpeaMeTa MOTYT OBITh BHIHBI
pa3aensHO
b nHaubonbmice
B HamMmeHbIee paccTosiHEEe, HA KOTOPOM 2 TOYKHU IIPEAMETa BUIHBI CITUTHO
I' maubomnbiee
84.Kaxnm 00pa3oM MOXKHO YIYUIINTh Pa3peIaronylo ClIOCOOHOCTEI0 MUKPOCKOTIA!
A yMCHBIINTH YHACIOBYIO allepTyPy
b yBenmmumB mpenen pazpemeHust MUKPOCKOTIA
B yBenmuuTh KOMTHMYECTBO JINH3
I' yBeTMUNTE YUCIIOBYIO anepTypy
85 Ilonapu30BaHHBIN CBET MOXHO IOIy4UTh NMPOITYyCKas ECTECTBEHHBIHN CBET uepes
A BONY
b nunzy
B anuzotponnyto cpeny
I" onTUyeckn akTHBHOE BEIIECTBO
86. OOpazoBanne BUTaMUHA [] IPOUCXOIUT IO IEHCTBHEM:
A wH(DpaKpacHOTO M3ITyYeHHUS,
b Bummmoro cBera;
B ynpTpaduoneToBoro u3mydeHus;
I' mox Bo3aeiicTBHEM PEHTTCHOBCKOTO U3ITYYCHUS
87. Ilpu nedeHnn 3a00JeBaHUI KOXKH, JTUM(BATHUIECKONW CHCTEMBbI, CYyCTaBOB, ILICBPHTOB,
MacTHTOB, 0OMOPOXEHUH, MOKHYIIIMX 3K3€M HCIIONB3YIOT:
A BuguMmblid ceer b yneTpaduoneroBoe mznyuenune B uHppakpacHoe uznmydenue I
HUYETo He UCIIONB3YIOT
88. Henmoctatok 4ero MOXKET NMPHBECTH K HApPYHIICHWIO OOMEHa BEIIECTB, CHIDKECHHIO
MIPOAYKTUBHOCTH M YCTOHYMBOCTH K HH(MEKINOHHBIM 3a00JIeBaHMAM, HAPYUIICHHUSM
(U3HOJIOTMYECKUX PUTMOB KHBOTO OpraHU3Ma
A wuH}pakpacHoro uznyuenus b Bunmumoro csera B ynbrpadumonerosoro nznyuenust I
TTUIIA
89. JIFOMMHEHCLIEHTHBIM aHAJIM30M Ha3bIBAETCS METOJ
A wmccnenoBaHMs pa3MUHBIX 00BEKTOB O] AEHCTBUEM YJIBTPA(pHOIETOBOTO 0OIydeHHUS,
BBI3BIBAIOLIETO JIIOMUHECLICHIINIO 3THX 00BEKTOB
b mertox onpeneneHNst XUMUYIECKOTO COCTaBa BEIIECTBA IO €r0 CIIEKTPY
B Merton uccienoBaHus CTPYKTYpHI BEIIECTBA
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91. Anpo aroma cOCTOUT U3

A HEWTpoHOB

b mportoHoB

B HEUTPOHOB U NPOTOHOB

I' HeHTpOHOB, MPOTOHOB U IJIEKTPOHOB

92. Jln1 XapaKTepUCTHUECKOTO PEHTI€HOBCKOT0 M3IIyUeHHs XapaKTepeH:

A nUHEHYaThId CHEKTP b cnnomnoii cnektp B monocateiii cnektp I He maer
CHEKTpa.

JIJ1 TOpMO3HOTO U3Iy4EeHHUS XapaKTEePEH:

A nUHEHYaThId CHEKTP b cnnomnoii cnektp B monocateiii cnektp I He maer
CHEKTpa.

93 TopMO3HOE U XapaKTEPUCTUIECKOE U3ITyIECHHE XapaKTepHO IS

A UKHN B Y - U3IIy4YeHHE

b you I' peHTreHOBCKOIO U3IIy4eHUs

94. Meton pEHITEHOCKONIMM OCHOBAaH Ha CIEIYIOLIEM CBOMCTBE pPEHTT€HOBCKOTO
U3ITy4eHUs

A JTIOMUHECUICHIIHS YKPaHA, IOKPBITOTO JIIOMHUHO(POPOM

b Oonee mIoOTHBIC BEIECTBA MOTIOIIAIOT PEHTITCHOBCKOE M3JIyUCHUE CUIBHEE, UeM MCHEE
[UIOTHBIE.

B KBaHTBI pEHTI€HOBCKOTO M3ITy4YEeHUsI 00JIa1al0T OTPOMHOM dHEprueit

I' peHTreHOBCKOE M3yUYCeHUE HOHU3UPYET AaTOMbI M MOJICKYJIbI BEIIECTBA

95. Ilo crocoby BO30YKICHUSI PEHTTEHOBCKOE U3ITyUSHHE TTOIPA3CIISIIOT Ha

A TOpPMO3HOE U XapaKTEPUCTUUECKOE

b undpakpacHoe u ynprpaduoieToBoe

B BuHIuMOE ¥ HEBUAUMOE U3TyUCHUEC

I" xecTkoe u MSATKOE.

96. Nonusupyrolias CocoOOHOCTh PaTHOAKTUBHBIX U3IYUCHUN OIICHUBACTCS YHCIIOM Map
HMOHOB, CO3/IaBacMbIX YacTHUIleH Ha 1 cM cBoero mpobera. [y o - YaCTHUIIBI 3TO

A 40 -150

b 30

B 3-5

I' 30 000

97. Pacnonoxure pagloaKTUBHbBIC M3IYUYCHHS B MOPSIKE BO3PACTAHUS X MPOHUKAIONICH
CIIOCOOHOCTH:

A 0 — M3JIy4eHHe, - N3IydeHHe, Y - U3IydeHHe
b Y - M3Iy4eHue, - U3Iy4eHHe, o - U3TyUeHHe

B 0. — M3JIy4eHHe, Y - U3JIyueHue, § - u3iyueHue
r B - u3nydyeHue , o — U3NIyUYCHHUE, Y - UBITyUCHUE

98. VkaxuTe 4HCIIO IPOTOHOB B SApEe aTOMa BEIECTBA
A60 B33 B27 T6
99. IlpuHumn nercTBUSI HOHU3ALUOHHOTO CYETYMKA OCHOBAH ...

A Ha BO3HHKHOBEHWH Ta30BOTO pa3psga IpH HOHW3AIMH Taza JBHKYIICHCS
3apsHKEHHOM MUKPOUYACTHULICH;

b Ha pagmoMOMHHECHEHINH, TO €CTh Ha (UIyOPECUEHIIMH BEMIECTBA IOJ yAapaMu
4aCTHI] PaIHOaKTUBHOTO U3JTYICHUS;

B  Ha TOM, YTO HWOHBI, CO3[aBacMbIe B BO3AYyXE IIPOJETAIOMICH MHUKPOYACTHUIICH,
CTaHOBSITCS SJIpaMH KOHJIEHCAIINH TS IEPECHIIIIEHHOTO Tapa;

r HAa TOM, YTO HWOHBI, BO3HUKAIOIIME HA TYTHU 3apsHKEHHOW MHUKPOUYACTHIIHI,
JIBIDKYTIENCS] BHYTPHU PaCTSHYTOMN KUKOCTH, CTAHOBSTCS IEHTPaMHU MapooOpa3oBaHusl.
100. Kaxoe 13 npuBeJeHHBIX HIKE BBIPAKESHHH MOKA3hIBAET CBS3b MEPHO/Ia MOIypacmiaia
1 MTOCTOSIHHOM MoJjypacmnaja:

AN=Nge”* BT=rIn2B T=Ir172 ra:gNzw

Kpurepun onenuBanusi otBera (TadJ.) MTOBOASTCS 1O CBEICHUS OOyYArOIIMXCS J0 Hadaja
TecTUpoBaHus. Pe3ynpTaT TecTupoBaHHsS OOBSABISETCS 00ydYarOIMIEMyCsl HEMOCPEACTBEHHO IOCIIe

€ro cJgayu.

I kana

Kpurtepunu oueHnBanus
(% npaBHWJIbHBIX OTBETOB)

Ornenka 5 (OTIAMYHO)

80-100
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MIxaxa

Kpurtepun ounennpanus
(% mpaBUJIbLHBIX 0TBETOB)

Ornenka 4 (xopoiio) 70-79
Orierka 3 (YIOBICTBOPHUTENBHO) 50-69
OrmeHka 2 (HeyIOBIETBOPUTEIHHO) MeHee 50
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