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1. Muanupyembie pe3yabTaThl 00yYeHHs MO JUCHUTLIHHE,
COOTHECeHHbIE ¢ INIAHUPYEeMBbIMH pe3yJbTaTamu ocBoennss OIIOII

1.1. eapb ¥ 320294 IUCHUNINHBI

Cremmanuct mno crnenuainbHocTd 365.01 Berepunapust A0bKeH OBITH HOATOTOBJIEH K
pelIeHHo 3a/1a4 MPO(ECCHOHAIBHONW JESITENbHOCTH CIEAYIOUIMX THIIOB: BpaueOHOM, 3KCIEPTHO-
KOHTPOJIBHOM.

Heab (uCUMMJIMHBI — OCBOCHHE OOYUYAIONUMUCS TEOPETHUUECKUX 3HAHUH, MPUOOpETeHUE
YMEHHII M HaBBIKOB B 00JIacTH BETEpPUHAPUHM, B COOTBETCTBUU C (POPMUPYEMBIMU
KOMITETEHITHSIMU

33I[a‘llfl AUCHHUIIJIMHBI

U3y4uTh OHO(U3NYECKHE 3aKOHBI M TeOopuu, OOECIeYHBAIOIME TOHUMAHHE CYTHU
¢Gu3MUECKUX SBICHUH B JKUBOM OpraHM3ME Ha DPA3IMYHBIX YPOBHSAX €ro CTPYKTYpHOU
OpraHu3alliy; COBpEMEHHble (u3nyeckne U OUOPHU3MUECKUE METOAbl M3YYCHHS U
BO3/ICHCTBUSI Ha JKUBBIC OPraHMW3MBI, OBJAJETh IMPAKTUYECKUMH HaBBIKAMH pabOTHI ¢
¢duznvyeckuM u Onoduznyeckum Ja00paTOPHBIM 000PyIOBaHHEM

1.2.KomMneTeHUMU U HHAUKATOPHI UX JOCTHKEHU I
YK - 1. CriocoGeH oCymiecTBIsATh KpUTHUSCKUI aHAIN3 TIPOOJIEMHBIX CUTYaIlii HA OCHOBE
CHUCTEMHOT'O TIOJIX0J1a, BRIPA0AThIBATh CTPATETHIO JCHCTBHIA

Kon n HanmMeHnoBanue
WHJUKATOpa JOCTUKECHUS dopmupyembie 3VH
KOMIETEHITHH
WJ-1 YK-1 SHAHHS OOyuaromuiics OCyHIECTBIAET CHCTEMHBIH IOAXOJ NPY NPUMEHEHHH

OcCyIecTBIseT MOUCK, ¢usmuecknx W OMOPU3INIECKUX 3aKOHOB U 3aKOHOMEPHOCTEH,

KPUTHYICCKUN aHATN3 H 00ecreynBaIOIINX ITOHUMAaHHE CYTH (U3WYCCKUX SBICHUH B JKUBOM
CUHTE3 UHPOPMALIUH, opranusme (51.0.064, YK-1 - 3.1)

NPUMEHSIET CUCTEMHBIN yMeHUs OO0yuaromuiics yMeer IIPOBOANTD aHaIM3 pe3ynbTaToB
TIOJIXOJ JUIsl pEILCHUS €CTECTBEHHOHAYYHOI'0 HKCIIEPUMEHTA, YMEThb BBIPA0AThIBATh CTPATErHIO
MOCTaBJIEHHBIX 3a/1a4 HKCIIEPUMEHTAILHOM JesSTeIbHOCTH

(1.0.06, YK-1-VY.1)

HABBIKH OOyuaronuiicsi BJIaJeeT METoJaMH aHalli3a U CHHTe3a MH()OpMaLuK TpH
pabore ¢  ¢usmueckuM W OuopU3MUECKHM  J1a0OPATOPHBIM
000opyIOBaHHWEM, TO3BOJIAIONIMM  MHOATOTOBUTH  OOydYaromerocss K
po¢heCCHOHATBHO NeSTeTFHOCTH
(1.0.06, YK-1 -H.1)

2. Mecto mucuuniauHbl B cTpykType OITOII

Huctumumna «buonornyeckass (uU3nWKa» OTHOCUTCA K OO0S3aTENbHONM YacTH OCHOBHOM
npodeCCHOHAIBHON 00pa30BaTEeIbHON MPOTPAMMBI CTICIIHAIUTETA.

3. O0bém TMCHUIUIMHBI M BUJbI Y4eOHOH padoThI
O0bem nucnuIuIHBL cocTaBisieT 4 3adetHble enuuunbl (3ET), 144 akagemudeckux daca
(manee 4yacos).
JlucuunimHa u3ydaercs:
- ouHas gopma oOyueHus B 1 cemectpe;
- 3a04Has popma oOyueHus B 1 u 2 cemecTpax.

3.1. Pacnpenesienne 00bemMa TUCHMILUIMHBI 0 BHAAM Y4eOHOH padoThI*




. KonunuectBo yacos
Bun yueGHOI paboTh -
o OYHOU (hopMe 00yUeHHS O 3a049HOU (popMe 00yUeHHS
KonTakTHasi pa6oTa (Bcero), 59 24
B TOM YHCJe PaKTHYeCKasl MOAroToBKa*® 9 4
Jexyuu (J1) 18 8
Tlpaxkmuueckue sausmus (113) X X
Jlabopamopnvle 3ansmust (J13) 36 16
Koumpono camocmosmenvrou pabomer (KCP) 5 X
CamocTosiTe1bHasi padora odyuaromuxcs (CP) 58 111
Kontpoas 27 9
Hroro 144 144
3.2.Pacnipenenenue yueOHOro BpeMeHH MO0 pa3aejaM U TeMaM
Ounas ¢popma o0y4eHus1
B TOM YHCJIC
No Beero KOHTaKTHasi pabora* g
oMbl HaumMeHoBaHME pa3IesioB U TEM qaCOB g
JJ |[J3| M3 | KCP | CP =
~
1 2 3 4 5 6 7 8
Pazgen 1. OCHOBBI OMOMEXaHUKH U OMOIHEPTETHKH
1.1. Marepust. JIBIKCHHE MaTCpHH 19 2 6 X 1 9 X
1.2. OCHOBBI OHOJIOTMYECKON TEPMOIMHAMHUKHU 9 2 2 X 1 6 X
1.3 OCHOBBI THAPOJANHAMHUKH W OMOaKyCTHKH 31 4 10 X 1 14 X
Pazznen 2 DiaekTpOMarHUTHBIC U3IYYCHUsI U )KUBBIC OPTaHU3MBI
2.1, DJIEKTPOKMHETHYCCKHUEC SIBJICHHS B KJIIETKE 16 4 4 X 1 9 X
2.2. DJIeKTPOMArHUTHOE 10JIC. PainoakTHBHOCTh 42 6 14 X 1 20 X
Konrposas 27 X X X X X 27
Hroro 144 18 | 36 X 5 58 27
3aounas popma o0OyueHust
B TOM YHCJIC
No Beero KOHTaKTHasi pabora* g
TeNILI HaumenoBanue pa3ienoB u TeM qacoB g
J | 13| I3 | KCP | CP =
~
1 2 3 4 5 6 7 8
Pazgen 1. OCHOBBI OMOMEXaHUKH U OMOIHEPTETHKH
1.1. Marepust. J[BrxeHne MaTepuu 19 2 2 X X X
1.2. OCHOBBI OMOJIOTMYECKON TEPMOIMHAMHUKU 9 2 2 X X X
1.3 OCHOBBI THIPOJAVHAMUKH U OMOAKYCTHKH 31 0 4 X X X
Pazznen 2 DiaekTpOMarHUTHBIC U3IYYCHUsI U )KUBBIC OPTaHU3MbI
2.1. DNEKTPOKMHETUUECKUE SIBJICHUS B KIIETKE 16 4 2 X X X
2.2. DJeKTpoMarHuTHoe noJje. PannoakTuBHOCTD 42 2 6 X X X
KonTtposas 27 X X X X X 9
Hroro 144 8 16 X X 111 9




4. CTpyKTypa U colepkaHue TUCHUILUINHBI, BKIKYallee NPAKTHYECKYI0 MOAT0TOBKY
4.1.Conepxanne TUCUUIIMHBI
HpaKTI/I‘IeCKa}I IIOoATOTOBKA HpI/I peanmaupm AUCHUITIIINHBI OpI‘aHI/I?)yeTC}I HYT€M
MPOBEACHUS JTAOOPATOPHBIX PabOT, MPEAYCMATPUBAIOIINX y4aCTHE OOYUYaAIOIMIMXCS B BBITOTHEHUH
OTJENBHBIX 3JIEMEHTOB PadOT, CBA3aHHBIX C OyayIiei mpodeccuoHaTbHON 1eATENbHOCTHIO.

HpaKTI/I‘IeCKa}I IIOATrOTOBKA BKJIKOYACT B C66}I OTACJIBHBIC 3aHATUA JICKIIMOHHOI'O THIIA,
KOTOpPBIC TpeIyCMaTPHUBAIOT Tepeaady y4eOHou mHbopMaIuu o0ydarommumMcs, HeOOXOIUMOM st
MOCTIeTYIOIIETO BBIIIOJIHEHUS Pa0OT, CBSI3aHHBIX ¢ Oyaymiel mpodecCHOHATbHON AEATEIbHOCTHIO.

O0beM MNpPaKTUYECKOW TMOATOTOBKM (B MPOLEHTaX OT KOJMYECTBA YacOB KOHTAKTHOM
paboThl) A AMCUUILINH, pealn3yIOUUX: YHIUBEpcaabHy0 kommnereHuuto (YK-1) no 15%;

Pa3nes 1. OcHOBbI 0MOMEXaHUKH H OMO3HEPTeTHKH

Marepus. /IBu:keHre MaTepUHU
Marepusi, ee Buasl. DyHAaameHTaNbHbIE B3auMojeiicTBUsA. JIBukeHue Marepuu. OCHOBHBIE
HalpaBJeHUs B3aMMOCBSI3eH  (U3HUUECKOM u Ouomormyeckoil Hayk; Owuodusuka. Poib
O610opU3NIECKOro 3HaHUs B NMPO(ecCHOHAIBHOM MOATrOTOBKE BETEPUHAPHOTO Bpaua. M3mepenus
¢busnueckux BenuynH. [IpubaukeHHbIe BHIYUCICHUS.

OcHOBBI 0M0J10TMYECKOl TEPMOIMHAMHKH

OcHOBHBIE  MOHATHA  TepMOAMHAMUKH. (OCOOEHHOCTH  KHBOTO  OpraHuM3Ma  Kak
TEPMOJIMHAMHYECKON cucTeMbl. IlepBhlii 3aKOH TepMOAMHAMUKK B Ouosioruu. TemoBoil GanmaHc
JKUBOr0 opraHu3zMa. @DOU3WYECKHME OCHOBBI TEPMOPETYJSIIIMA OpraHu3ma. Bropoil 3akoH
TEPMOJIMHAMUKH B OMOJIOTUU

OCHOBBI THAPOJAMHAMMKHU M OMOAKYCTHKH.

ONEMEHTHI TUAPOCTATUKU. OCHOBBI TMAPOAMHAMUKH BS3KUX JKUJIKOCTEM 3aKOHOMEPHOCTH
TE€UEHUs1 KPOBU B CEPICUYHOCOCYIUCTON CHCTEME KUBOTHBIX U 4eJIOBEKa ApTEepUaIbHOE JIaBJICHUE.
[Tynsc. KonebarenbHoe nBwkeHue Ymopyrue pedopmanuu. MexaHuyeckue KoyieOaHus
Mexannueckue BoiaHbl OCHOBBI akycTUKH OCHOBBI OnoakycTuku MHbpa3Byk. YabTpa3Byk

Pa3nes 2. DiieKTpOMArHUTHBIE H3JIy4eHHS U )KHBbIe OPraHU3MbI

JJIeKTPOKMHETHYECKHE SIBJICHHUA B KJIETKe

Crpoenue, cBoiicTBa U (pyHKIMM MeMOpaHbl kieTKku. O000IEeHHOe ypaBHEHHE MEpeHoca.
TermnonpoBoIHOCTb, BSI3KOCTh, MU(G(Y3Us, OCMOC, 3JIEKTPONPOBOJAHOCTh KaK YacTHbBIE CIydau
nepeHoca IlaccUBHBIA TpaHCIOPT BelIEeCTBA 4epe3 MeMOpaHy KIETKH. AKTHUBHBIM TPaHCHOPT
BeIleCTBa dYepe3 MemOpaHy. buomorenmman mokosi. buomorenmman paeiictBusa. M3mepenue u
peructpanust OuonoTeHuuanoB. 3akoH Owma Juid ydacTKa LM C JKUBOW TKaHbIO. SIBleHHe
MOJIApU3alluu KUBOW TKaHW. [anbBaHM3anuss W HOHO(OpE3 — METOAbl JIEUYEHUS MOCTOSHHBIM
ANEKTPUYECKUM TOKOM.

DJIeKTPOMarHuTHOeE moJie. PaqnoakTHBHOCTH

Xapakrepuctuku OMII: Illkana 371eKTpoOMarHUTHBIX BOJH IlepeMeHHBIN AJIEKTpUYECKUI
TOK W JKMBasl TKaHb. J[eiCTBHE 3JIEKTPOMAarHUTHOIO MOJIA PaguoIAaNa30Ha Ha KMBbIE OPTaHU3MBbI
YBY-tepanus, wuHaykrorepmus. lMcmyckaHue U NOIVIOLIEHME CBETa AaTOMAaMM  BEILECTBA.
[IpencraBienust 0 NpUpoOAE BUIUMOTO CBETa, HH(PpPaKpacHOro U yIbTpaduoIeTOBOrO U3IYyUEHUS U
€ro BIMSHMM Ha >KMBOTHBIX. buo¢usuka 3purenbHoro Bocmupusatus Ontudeckas MHUKPOCKOIHS.
OcHoBbl  (otomerpun. Ilomsapuzamus cBera. JlromunecueHnms. CBepxcinaboe CBEUCHHE.
du3nyecKkue CBOWCTBA M OHMONOTHMYECKOE JCHCTBHE JiazepHOro u3nydeHus. CTpoeHHe aTOMHOTO
sapa. PagnoaktuBHOCTB. [{03bl paAnOaKTUBHBIX U3JTYYEHUN.

4.2. Conepxanue JeKI Uit

Ounas popma o0yueHust

Ne Komngectso ([Ipaktuueckas
Kpatkoe conepkanue nexuu
n/n 4acoB MOJTrOTOBKA
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Marepus. JBmkenue wmarepun /Marepus, ee Buabl. DyHaameHTaIbHBIC
B3aMMOJICHCTBYS. [[BI>KeHHE MaTepUH.

buodmsnka kak Hayka /OCHOBHBIE HANPABJICHUS B3aUMOCBSI3U (pU3UUECKOH H
Ouosorudeckoi Hayk; omopusuka. OOBEKT U IpeaMeT OMO(DU3UKN KaK HAYKH.
Ponp  Owmodmsmueckoro 3HaHWS B NPO(PECCHOHAIBHONH  IMOATOTOBKE
BETEPUHAPHOTO Bpaya/.

IepBBlii  3aKOH TepMOAMHAMMKHA B Ouojorud [ TepMoaMHAMHYECKHE
mapaMeTpel M TpoIecchl. V3omMpoBaHHAsS TEePMOAWHAMHYECKAs CHCTEMA,
OTKpBITasi TEepPMOJMHAMHUYECKas cucrtema. OOpatumbie U HeoOpaTUMbIC
TepMoaArHAMHUYECKUE mporiecchl. COCTOSIHUE TEPMOAWHAMHYCCKOW CHCTEMBI:
PaBHOBECHOE, HEPaBHOBECHOE, CTAIlMOHApPHOE. [ MApOIMHAMUYECKAsS MOJCIb
CTAllMOHAPHOTO COCTOsHMS. [lepBBIA 3aKOH TEPMOJMHAMUKHA B TEPMHHAX
¢usuku. OCOOCHHOCTH JKMBOTO OpraHM3Ma KakK TEePMOJHMHAMHYCCKON
cucteMsl. [IepBbiii 3aKOH TSPMOJINHAMUKH U )KUBOW OPTaHU3M.

CxemMa TemioBoro OajiaHca JKHBOTO OpTaHW3Ma. OHEPTHUS  IUIIH.
KamopuiinocTh 0enkoB, XKUPOB, yriieBoaoB. 3akoH ['ecca. Buasl pabGoThl B
KUBOM opraHmsme. [lepBudHas M BTOpUYHAS TEIJIOTa/

BTtopoii 3akoH TepMOauHAMHUKN B OMoJoruu / CyIIHOCTh TEPMOPETYIISIIHH.
[ToHATHS «TETIIONMPOAYKINA» U «yAEIbHAS TETUIONPOAYKINSI» KUBOTHBIX, HX
3aBHCHUMOCTH OT MacChl )KHBOTHOTO. [IepeHoC TemIoTH B JKUBBIX OpraHM3Max.
CyIIHOCTh  TEMJIOOOMEHa J>KMBOTHOTO C OKpyXKaromed cpemoil. Bumsr
TEIUI000MEHA (TEIUIONPOBOJHOCTh, KOHBCKIUS, M3IIydCHHE, WUCIAPCHHE), HX
¢usudeckas CymHoCTb, HOPMYIIbl U 0COOCHHOCTH MPOSBICHUS B OpraHU3Max.
[Tonstue surponuu. IIpuBeneHHOE KOJWYECTBO TEIUIOTHL. BTOpoil 3akoH
TEPMOJAMHAMUKH JUIS HW30JIMPOBAHHBIX CHCTEM. [IpUHIMI BO3paCTaHUS
SHTPOIIMU B M30JIMPOBAHHBIX CHCTEMAaX; PAaBHOBECHOE COCTOsiHUE. I3MeHeHne
U COXpaHEHHWE HHTPONMM B JKMBOM oOpraHusme, Bropoil 3akoH
TePMOAWHAMHKH U KUBOro opranm3Ma. COCTOSIHHWE XH3HH W CMEpPTH B
TepMUHaX (HU3UKH/.

OcHOBBI  remMoiwHaMUK#  /I'mApoaMHAMUKAa  WACANBHBIX  JKHIKOCTEH
YpaBHeHune Hepa3pbIBHOCTH MOTOKA. YpaBHenue bepuymmu. 'mapoannamuka
BSI3KUX JKHUIKOCTeW YpaBHeHue HbIOTOHa 1UIsi CWJIBI BHYTPEHHETO TPEHUS.
JlamuHapHOoe M TypOyJNeHTHOE TedeHHs KHUIKocTed. 3akoHbl I[lyaseins u
Crokca. KpoBb, kKak HCHBIOTOHOBCKASI JKUJIKOCTH/

OcHoBbl  Omoakyctuku /KonebarensHoe — nBWXeHHE — .MexaHHYecKue
KoneOanusi. Mexanudeckue  BONHBL.  OcCHOBBI  aKkycTHKH.  OCHOBBI
OnoakycTuky. BimsiHue myma Ha xuBoTHBIX. MH(Dpa3Byk. ekt Homnepa/

DICKTPOKUHETHYCCKUE siBIicHUsT B KieTke /OOmmias CTPyKTypa W COCTaB
kinetkn CtpoeHne MeMOpaHbl KIeTKH. OyHKIMH MEeMOpaHbl KIICTKH.
®dusnueckue CBOWCTBA MEMOpaHbl KICTKH [[acCHBHBINA TPAHCIOPT BEINECTBA
yepe3 MeMOpaHy kieTkd / TpaHCHOpT BemiecTBa 4epe3 MeMOpPaHBI KIICTKH.
[TaccuBHBIM TpaHCHIOPT BelmlecTBa 4Yepe3 MeMOpaHy kieTku. Jnddysms.
Ocmoc/

buonoreHnuansl /AKTUBHBIM TPaHCIIOPT BEIIECTBA 4Yepe3 MeMOpaHy.
MexaHnu3M pabOThl  Kalui-HATPHUEBOTO Hacoca. MexaHW3M 00pa30BaHUs
OWomnoTeHNMaga TOoKos. YpaBHeHHe [onbamaHa. bromoreHIan neHCcTBUS.
buonorennuansl B Berepunapuu (OKT, 30T, OMI)/.

JlelicTBHE  DIIEKTPOMATHUTHBIX ~HM3JIy4EHHM Ha JKUBBIE OpraHu3Mbl [/
OnexTpudeckuii 3apsaj. B3aumoneiicTaue 3apsiaoB.

DneKTpUYecKoe MoJie U XKUBbIE OpraHu3Mbl. MarHuTHoe nosie Toka. Bemectso
B MAarHuTHOM MoJyie. BiusHHE MarHuTHOrO MOJNS Ha JKUBOM OpraHU3M.
OnexTpoMarHuTHoOe nojie OCHOBHBIE MOJ0XKEHUS TEOPUU HIEKTPOMATHUTHOTO
nons (OMII). Hlkana OMB. IlepeMeHHBIH 3JIEKTPUUECKHH TOK M JKUBas
TKaHb/

Ontuyeckue W PaJMOAKTUBHBIE M3JIYYEHHUS M JKUBBIE  OpPraHU3MbI
/BHyTpraTOMHBIC TIPOLIECCHl TPH HWCIYCKaHWM ¥ IIOTJIOMICHWH CBETA.
JlromuHecueHus. DOTO3TEKTPUIECKHUI 3 dexr. NunyuupoBanHoe
(BBIHYXKIEHHOE) W3IY4YCHHE W WCIIONB30BAaHUE Ja3epHOTO M3IYyYCHHUS B
BeTepuHapuu. YubTpaduoneToBoe u3aydeHne. CTpoeHHE aTOMHOTO sfpa.
PanroakTBHOCTH. Pai0aKTHBHBIC W3ITYYCHNUS U KHUBBIE OPTaHU3MBI/

Hroro
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3aounas popma oOyueHust

HaumeHnoBaHue nexkuun

KomnuaectBo
JacoB

TIpakTnueckas
MOJIFOTOBKA

Marepus. JBmkenue wmarepun /Marepus, ee Buabl. DyHaameHTalbHBIC
B3auMoieiicTBU. J[BHOKEHHE MaTepHH.

broduszuka xak Hayka /OCHOBHBIC HalpaBJICHUS B3aUMOCBS3H (DU3UUECKON |
Ouosnornyeckoil Hayk; Onodusnka. OObEKT U peaAMeT OHOPHU3UKN KaK HAYKH.
Ponp  Onodusnueckoro 3HaHUS B NPO(ECCHOHAIBLHOH  MOJATrOTOBKE
BETEPHHAPHOT0 Bpaya/.

2

+

IepBblii 3akOH TepMogMHAMHMKUH B Ouonormu / TepmoauHamMuyeckue
mapaMeTpel M Tporecchl. V3omMpoBaHHAsS TEepPMOAWHAMHYECKAs CHCTEMA,
OTKpBITas TepMOAMHaMHYecKas cuctemMa. OOparuMble W HEOOpaTUMBbIC
TepMoArHaMHYecKhe mporecchl. COCTOSHNE TePMOANHAMIYECKOW CHCTEMBI:
paBHOBECHOE, HEPaBHOBECHOE, CTAllMOHApHOE. [ MapoamHaMudeckass MOJETb
CTaIlHOHAPHOTO COCTOSHUSA. [lepBBIil 3aKOH TEPMOOMHAMUKHA B TEPMHHAX
¢us3ukn. OCOOEHHOCTH JKHBOTO OpraHu3Ma Kak TepMOJIWHAMHYECKON
cucreMsbl. [1epBblif 3aKOH TEPMOANHAMUKH U KUBOI OPTaHHU3M.

Cxema TermioBoro OajaHca JKMBOIO  OpraHM3Ma. OHEPrus  ITHIIH.
KanopwuiiHocts 0OeJKOB, >KHpOB, yriieBomoB. 3akoH I['ecca. Buabl pabotsl B
XKHMBOM opranuime. [lepBuuHas u BropuuHas Temiora/

Bropoii 3akoH TepmoauHamMuku B Ouonoruu / CyImHOCTh TEPMOPETYJISIIUU.
[ToHATHUS «TETIIONPOAYKIHS» U «yACIbHAS TCILIOMPOIYKIUSY KUBOTHBIX, UX
3aBHCHUMOCTH OT MacChl )KHBOTHOTO. [IepeHoC TemIoTH B JKUBBIX OpraHM3Max.
CyIIHOCTh  TEMJIOOOMEHa J>KMBOTHOTO C OKpyXKaromed cpemoil. Bumsr
TEMI000MeHa (TEIUIONPOBOAHOCTh, KOHBEKIIHS, M3JIYUCHHUE, WCMApeHUe), UX
(usHyecKkas CynHOCTh, POPMYJIIBI H OCOOCHHOCTH MPOSIBJIICHUS B OPTaHU3MaX.
ITonarue suTpormu. IIpuBeneHHOE KOJIMYECTBO TEIUIOTHI. BTOpoit 3akoH
TePMOAWHAMHUKH [UII W30JIMPOBAHHBIX CHCTEeM. [IpMHIMI BO3pacTaHUs
SHTPOIIMU B M30JIMPOBAHHBIX CHCTEMAaX; PAaBHOBECHOE COCTOsIHUE. 3MeHeHne
U COXpPaHGHUEC DHTPONUM B JKUBOM OpranumsMe, Brtopoil 3akoH
TEPMOJAVHAMUKH JUIsL JKUBOTO opraHm3Ma. COCTOSIHHE XH3HH W CMEPTH B
TEpMHUHAX (HUBUKH/.

OcHOBBl  remofuHaMuku  /[UAPOJUHAMUKA  WACANBHBIX  JKHIKOCTEH
YpaBHeHHE HEPa3pPHIBHOCTHU MOTOKA. Y paBHeHue bepuymnu. ['mapoannamuka
BS3KUX JKUAKOCTeH YpaBHeHHe HbIOTOHA Ui CHJIBI BHYTPEHHETO TPCHUS.
JlamuHapHOoe M TypOyJNeHTHOE TedeHHs KHUIKocTed. 3akoHbl I[lyaseins u
Crokca. KpoBb, Kak HEHBIOTOHOBCKASI JKUIKOCTB/

OcHoBel  Omoakyctukn /KomebartenmbHoe — ABW)KEHHE  .MexaHUYECKHe
konebanus. MexaHudeckue  BONHBL.  OCHOBBI  aKyCTHKH.  OCHOBBI
OnoakyCTHKHU. Bimsiaue nmyma Ha skuBOTHBIX. MHDpasByk. Dddekt Jlormrepa/

DNEKTPOKMHETUIECKUE SBJICHUS B KieTke /OO0mas CTPpyKTypa W COCTaB
kmetkn CrpoeHne MemOpaHbl KieTkH. OYHKIMM MeMOpaHbl KIIETKH.
®dusnueckue CBOWCTBA MEeMOpaHbl KICTKH [[acCUBHBINA TPaHCIOPT BEILECTBA
yepe3 MeMOpaHy kieTku / TpaHCHOpT BemiecTBa 4epe3 MeMOpPaHBI KIICTKH.
[MaccuBHBI TpaHCHIOPT BellecTBa dYepe3 MemOpaHy kieTku. Juddysus.
Ocmoc/

buonoreHnmanel /AKTHBHBIN TpaHCIIOPT BEIIECTBA dYepe3 MeMOpaHy.
MexaHu3Mm paboOThl  KalWHA-HATPUEBOrOo Hacoca. MexaHu3M 00pa3oBaHUs
OHMONOTEeHIIMANA TOKOs. YpaBHeHue [onbimanHa. buomoTeHuan AeHCTBHSL.
buonorennuansl B Berepunapuu (OKT, 39T, OMI)/.

JleficTBHE DIEKTPOMAarHUTHBIX WM3JIYYCHHH Ha JKUBBIC OpPTaHU3MBI /
DnexTpuueckuit 3apsy. BzanmonencTBre 3apsios.

DJeKTprUecKoe MoJie U )KUBBIE OpraHN3MBL. MarHuTHoe mojie Toka. Bemectso
B MarHUTHOM TIIoJie. BimsHHE MarHMTHOTO TIONS Ha JKUBOW OpTaHU3M.
OnexrpoMarauTHoOe noje OCHOBHEIC ITOJIOKEHHS TEOPUH dIIEKTPOMATHATHOTO
nosis (OMIN). Ilkama OMB. IlepeMeHHBIH SIEKTPUYSCKUH TOK W JKHBas
TKaHB/

Ontuyeckue W PaJMOAKTUBHBIE M3JIYYEHHUS M JKUBBIE  OpPraHU3MbI
/BHyTpUaTOMHBIC TIPOLIECCHl MPH KCIOYCKAHWM ¥ IIOTJIONICHWU CBETA.
JlromMmuHecueHus. DOTOINEKTPUIECKUI s dexkr. WNuayuupoBanHoe

8




(BBIHYXKJICHHOE) HW3IYYCHHE M HCIOJB30BAHUC JIa3€PHOTO W3JIYUCHUS B
BeTepuHapuu. YubTpaduoneToBoe u3aydeHne. CTpoeHHE aTOMHOTO sfpa.
PanroakTBHOCTH. Pai0aKTHBHBIC W3TYYCHNUS U KHUBBIE OPTaHU3MBI/

Hroro 8 1
4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI
Ounas popma o0yueHust
Ne . Komnuecto  |IIpakTuueckas
HaumMenoBanue 1a00paTOpHBIX 3aHATHI
n/n 4acoB IIOJI'OTOBKA
1 | ®usuueckue BesuuuHbl. [IpuOIMIKEHHbIC BEIYUCICHHS 2 +
2 W3mepenus: pu3ndecKux BeITHYNH 2 +
3 | Usmepenne Gpu3nvecKUX BETHUUHH JICKTPOHU3MEPHUTEIbHBIMU PHOOPAMH. 2 +
4 | VccenoBanue BIaXHOCTH BO3/1yXa 2 +
5 HccnenoBanue IBHKEHUSI KPOBH B CEPICYHO-COCYIUCTON CUCTEME 2 +
KHBOTHBIX U YeJIOBEKa
VccnenoBanue mIIOTHOCTH XKHJIKOCTH P ITOMoIH BecoB Bectdais
VccnenoBaHue BSI3KOCTH )KUAKOCTH, W3MepeHne KoddduirenTa BI3kocTi 2
8 HccnenoBanne ynpyrux CBOWCTB KOCTHOM TKaHH, M3MEPEHHE MOIYJIS 4
YIIPYTOCTH
9 HccnenoBaHue CBOMCTB yIIbTpa3ByKa, U3yueHUE YIIbTPa3BYKOBOTO 2 +
TEPANIeBTUYECKOr0 anmnapara
10 HccnenoBanue 31€KTPONPOBOJHOCTH KMUBOI TKaHH, M3MEPEHHE YACIBHOTO 2 +
COIPOTHBIICHHS
11 HccnenoBanne IBMKCHNSI HOHOB B )KHBOW TKaHU, U3yYEHUE METOJIOB 2 +
JICYCHUS! TOCTOSIHHBIM JJICKTPHYECKHM TOKOM
12 Hccnenosanue Biusans DMII paguoaunamna3ona Ha OHOJIOTHYECKHAE OOBEKTHI 2 +
1pu nomoiny anmnapara st Y BU-repanun
13 | UccnenoBanue MajibIx 00bEKTOB IIPH HOMOIIM ONTHYECKOI'0 MUKPOCKOIIA 4
14 W3zyyenue nossipuMeTpa. M3amepeHue KOHIEHTPAIMK PacTBOPA ONTHYECKU 2 +
AKTHBHBIX BEIIECTB NPH MMOMOIIH HOJISIPUMETPA.
15 HccnenoBanue crieKTpoB OMOJIOIMYECKH BaXKHBIX MOJIEKYJI IIPH OMOLIN 2 +
CIIEKTPOCKOIA
16 | UccrenoBaHue OCBEIIEHHOCTH pabodyero MecTa IpH MOMOLIN JIIOKCMETpa 2 +
17 | VccnenoBanue pagualiMOHHONW 0OCTAHOBKH B IIOMELICHUH
Hroro 36 6
3aouHas popma o0OyueHust
No . KomnuectBo  |IIpakTuueckas
HaunmMeHoBaHue 1a00paTOPHBIX 3aHITHN
/I 4acoB ITOJITOTOBKA
1 | HUccrnenoBanue BIaHOCTH BO3IyXa 2 +
o | Hcenenosanye ABIKCHMS KPOBH B CEPACUHO-COCY IMCTON CHCTEME 2 +
KMBOTHBIX U YEJIOBEKa
3 | Mccnenosanue MIOTHOCTH KHIKOCTH TIPH IOMOIIH BecoB Becthans 2 +
4 | Vccnenosanue BA3KOCTH KUAKOCTH, H3MEPEHHE KOO(DDUIMEHTA BASKOCTH
HccnenoBaHue 3J1€KTPONPOBOJHOCTH KHUBOI TKAaHH, M3MEPEHHE YACIBHOTO
5 2
COIPOTHBIICHHS
VccnenoBanne Masibix 00BEKTOB ITPU IIOMOIIM ONITHYECKOI'0 MUKPOCKOTIA
VccnenoBanne oCBEHIEHHOCTH paboyero MecTta Mpy MOMOIIH JIIOKCMETPa +
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HccnenoBanue paguanmioHHON 00CTAHOBKH B TOMEIIEHUH

Hroro

16

4.4 ConepxxaHue NPaKTHYECKUX 3AaHATHH
[TpakTHyeckue 3aHATUS HE IPEIYCMOTPEHBI

4.5. Buabl u coaep:kaHue cCaMOCTOATEIbHOH padoThl 00yYaOIIUuXCs

4.5.1. Buabl caMoCTOSITEJIbHOM PA00ThI 00y4al0IIUXCH

KonuuecTBo uacoB

BI/I,HI)I CaMOCTOSITCIILHOM pa6OTLI 06yqa}0n11/1xcs{

o OYHOU (hopMe 00yUCHHS

0 32049HON opmMe 0OydeHns

[ToaroroBka K yCTHOMY OIIpOCY Ha J1abOpPaTOPHOM 3aHSATHU 36 60
IMoAroToBKa K KOJNIOKBUYMam 22 51
Hroro 58 111

4.5.2. ConeprxxaHue caMOCTOATEJIBLHOM padoThl 00y4YaIOIIMXCS

KomnaecTBo yacos

Ne
o/ HanmenoBanue TeM 1 BOPOCcoB 1o OYHOU opMme |10 3a04HOM popme
o0y4enust o0yueHust

Omnueckue BeanduHbl. [IprOnmKkeHHbIe BEIYUCICHHS 4
W3mepenus pu3nvecknx BeITHUUH 4

3. M3mepenne GU3NUECKUX BEIHYHH AIIEKTPOU3MEPUTEITEHBIMHU 2 2
npubopaMu
HccnenoBanue BIaKHOCTH BO3JTyXa 2 2

5. HccnenoBanme OBMKEHHS KPOBH B CEPACYHO-COCYUCTOM CHCTEME 2 2
JKUBOTHBIX U YEJIOBEKA

6. HccnenoBanue IIIOTHOCTH KHUIKOCTH TIPU MOMOIIH BecoB Bectdans 2 4
HccnenoBanne BA3KOCTH KUAKOCTH, M3MepeHne ko3 dunenrta 2 4
BSI3KOCTH

8. HccnenoBanue yrnpyrux CBOMCTB KOCTHOM TKaHU, U3MEPEHUE 2 4
MOJTyJIsl yOPYTOCTH

9. HccnenoBanue CBOMCTB ylIbTpa3ByKa 2 2

10. HccnenoBanue 3neKTPONPOBOIHOCTH )KMUBOM TKAHU, U3MEPEHUE 2 2
YAEIBHOTO COTPOTHBIICHUS

11. HccnenoBanue QBUKCHUS HOHOB B )KUBOW TKAHH METOIIOM 2 4
anexTpodopesa

12. Hccnenosanue Biussans DMII pagroanama3ona Ha ONOJIOTHYECKHE 2 2
00BEKTHI MPU TIOMOIIHM anmapara s Y BU-repanmn

13. HccnenoBanme Manbix 00bEKTOB P MOMOIIX ONTHYECKOTO 4 8
MHUKPOCKOTIa

14. N3yuenue nonsipumerpa. M3MepeHne KOHLEHTPALUK pacTBopa 2 12
ONTUYCCKU aKTUBHBIX BEIICCTB MPH MOMOIIHU HOISIPUMETPA.

15. HccrnenoBanne CIEKTPOB OHOIOTHIECKH BaXKHBIX MOJEKYI MIPH 2 4
MTOMOIIIM CIIEKTPOCKOTIA

16. HccnenoBanne 0CBEMICHHOCTH pad0Yero MecTa P MOMOIIIH 2 2
JIIOKCMETpa

17. HccnenoBanue paguanyioHHON 00CTAHOBKH B TOMEIIEHUH 2 4

10




18. IToaBenenne UTOroB OMOPUINIECKUX UCCIIECTOBAHUI 2 5

19. IMoaroToBka K KOJIOKBHYMY 1O pasneiry «OCHOBBI OMOMEXaHHUKH U 8 X
OMOIHEPTETHKI»

20. IToaroToBKa K KOJJIOKBHYMY 1O pa3leily « DIEKTPOMarHUTHEIC 8 X
U3JIy4eHus. PaioakTHBHOCTE»

21. | Bropoii 3aKk0H TEpMOAMHAMUKH B OHOIOTUK X 8

22. OCHOBBI T€MOMHAMHKH X 8

23. | OcHOBHI 6HOAKYCTUKH X 8

24. buonorenmuaib X 8

25. OnTHYeCcKre U PaarOaKTHBHBIC W3IYICHHUS M KUBBIC OPTaHU3MBbI X 8

X | Atoro 58 111

5. Y4eOHO-MeTOAMYECKOE O0ecedeHre CAMOCTOATENbHOI padoThl 00y4arOIIMXCs 110
AUCIUTIJIHHE

Y4eOHo-MeToanueckue pa3padorku umeroTcs B Hayunoit 6ubmmorexke ®I'bOY BO HOxHo-
VYpansckuii [AY:

5.1 buonormueckass (u3MKa: METOAMYECKHE YKa3aHHUsS K JIa0OpaTOPHBIM 3aHATHSAM IS
oOyvaroruxcsi mo crnenuanbHocTH 36.05.01 BerepuHapus, ypoBEHb BBICHIETO OO0pa30oBaHUS
cnenuanuteT, Gopma oOyuenust ounas / H. P. Ilranesa; FOxuo-Ypansckuii ['AY, UncTuTyT
BETEpUHAPHON MeauluHbL. - Tpounk: KOxHo-Ypansckuii 'AY, 2022. — 191 ¢. — Pexum nocrymna:
http://nb.sursau.ru:8080/localdocs/ivm/03479.pdf Pexum JOCTyTA!
https://edu.sursau.ru/course/view.php?id=7809

5.2. ltanesa H.P. buonornyeckas usnuka: METoJuUECKUe peKOMEHJAIMU 110 OpraHU3aluu
CaMOCTOATENIbHONH paboThl oOydarommxcs mo cneruaibHocT 36.05.01.Berepunapusi, ypoBeHb
BbICIIIETO 00pa3oBaHMs — crenuanurteT, Gopma oOyuenust — ouynast / H.P. Iranesa. — Tpowuuk,
OI'bOY BO IOxuno-Ypansckuit T'AY, 2022. - 53 c¢. — Pexum pocrymna:
http://nb.sursau.ru:8080/localdocs/ivm/03480.pdf Pexum JOCTyTA:
https://edu.sursau.ru/course/view.php?id=7809

5.3. buonormueckas (Qu3MKa: METOAMYECKHE YKa3aHUS K JIAOOPATOPHBIM 3aHATHIM IS
oOyvaroruxcsi mo crnenuanbHocTd 36.05.01 BerepuHapus, ypoBEHb BBICHIETO OO0pa30BaHUS
cnenuanuteT, ¢popma oOyuenust 3aounas / H. P. Illtanesa; IOxuo-Ypansckuit 'AY, Unctutyr
BeTepuHapHON MemnunuHbl. - Tpowunk: KOxuo-Ypanbckuit 'AY, 2022. — 40 c. — Pexxum moctyma:
http://nb.sursau.ru:8080/localdocs/ivm/03481.pdf Pexum JOCTyTA!
https://edu.sursau.ru/course/view.php?id=5991

5.4. UltaneBa H.P. buonornueckast pusnka: METOJUUECKUE PEKOMEHIAINN 110 OpraHU3aluN
CaMOCTOATENIbHON paboThl oOydarommxcs mo cneruaibHocT 36.05.01.Berepunapus, ypoBeHb
BBICIIIETO0 00pazoBaHMs — crienuanuTer, Gpopma oOyuenust — 3aouynas / H.P. Illranesa. — Tpowuuk,
OI'bOY BO  [OxnO-Ypanmsckmit ['AY, 2022. - 31 ¢ - Pexum  gocryma:
http://nb.sursau.ru:8080/localdocs/ivm/03481.pdf Pexum JOCTyTA!
https://edu.sursau.ru/course/view.php?id=5991

6. DoH]I OLIEHOYHBIX CPEACTB ISl MPOBeAeHHs MPOMEKYTOYHON aTTeCTAIUN 00yUAIOIIUXCS
o JUCHHUILINHE

Jlnst ycTaHOBJICHUSI COOTBETCTBHSI YPOBHS MOATOTOBKH oOyuaromuxcst TpedoBanusm OI'OC
BO pazpabotan GoHJ OLIEHOYHBIX CPEJCTB AJISl TEKYIIErO KOHTPOJIS YCIEBAEMOCTH U MPOBEACHHUS
MPOMEXYTOUHON arTecTaly oO0ydaomuxcss 1o aucuuiuinHe. @DoHA OIEHOYHBIX CPENICTB
npezacrasicH B lIpuioxenun.
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http://nb.sursau.ru:8080/localdocs/ivm/03479.pdf
https://edu.sursau.ru/course/view.php?id=7809
http://nb.sursau.ru:8080/localdocs/ivm/00908.pdf
https://edu.sursau.ru/course/view.php?id=7809
http://nb.sursau.ru:8080/localdocs/ivm/03481.pdf
https://edu.sursau.ru/course/view.php?id=5991
http://nb.sursau.ru:8080/localdocs/ivm/03481.pdf

7. OcHOBHAas ¥ 1ONOJHUTEJIbHAsI y4eOHas JIMNTepaTypa, Heo0XoAuMast 1JIs1 0CBOCHUS
AUCHMILTUHBI

OcHoBHasi M JOMOJIHUTENbHAs y4yeOHasi nuteparypa umeercs B Hayunoii 6ubnnoreke u
ANEeKTPOHHOU HH(POpMaMOHHO-00pazoBarensHoi cpene @I'BOY BO H0xuo-Ypanbckuit [AY.

OcHoBHasl U JONOJHUTENNbHAs yueOHas muTeparypa umeercs B Hayunoit Oubmmoreke U
AEKTpOHHOU MH(pOopManmoHHo-00pa3oBatensHOM cpeae DI'BOY BO H0xHo-Ypansckuii [AY.

1.0cHoBHAaA:

1. OcHoBBI pu3uKku U OMOPU3HKHU : ydeOHO-MeToaudeckoe mocodue / coctaBurenu H. B.
Kucenesa, E. B. CnaBopocoBa. — Bonorna : BTMXA um. H.B. Bepemaruna, 2015. — 106 c. —
Texcr : onektponnsli //  Jlamb : snekTpoHHO-OMOnmMoreuHas cuctema. —  URL:
https://e.lanbook.com/book/130849 (mata oOpamenus: 06.05.2022). — Pexum gocryma: s
aABTOPH3. MOJIb30BATEIICH.

2. OcHOBBI Qu3WKK U OMOGU3UKHU : ydeOHO-MeToAaudeckoe mocodbue / cocraButenu H. B.
Kucenesa, E. B. CnaBopocoBa. — Bonorna : BTMXA um. H.B. Bepemaruna, 2015. — 106 c. —
Texcr : oanektponnsli //  Jlamb : 9snekTpoHHO-OMOnmWoreuHas cuctema. —  URL:
https://e.lanbook.com/book/130849 (mara oOpamenus: 06.05.2022). — Pexum nocryma: s
aBTOPH3. MOJIb30BATEIICH.

2. JlonoiHUATEIbHAS

1. CepreeBa, O. H. buodwuszuka. COopHHK 3amau ¢ mpumepamu : yuyeoHoe mocodue / O. H.
Cepreena, I'. M. HekpacoBa. — Tsepb : TBepckas [CXA, 2019. — 72 c. — TeKcT : 3MeKTPOHHBIH
// JIanb : anmekTpoHHO-OuOIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/134196 (nata
obpamienusi: 06.05.2022). — Pexxum noctymna: it aBTOPU3. MOJIb30BATEICH.

8. Pecypchbl HH(POPMAITHOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « AHTEpHETY,

H606X0}1HMBIB AJI 0CBOCHUSA NTUCHUIIJIMHBI

1. EnnHOE OKHO AOCTYyIa K y4eOHO-METOIMYeCKUM pa3padboTkam https://toypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. YuuBepcuretckas oudarorexka ONLINE http://biblioclub.ru

9. MeToaunuyecKue YKazaHud AJs oﬁyqammnxca 110 OCBOCHHMI0 JHUCHUIIJIMHBI

VYuebHOo-MeToaM4YeCKHEe pa3padoTku uMeroTcsi B Hayunoit OnbmnoTexe u 2IeKTPOHHON

nHpopMannoHHO-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypansckuii [AY.

1 buonornueckass Qu3uka: METOAUYECKHE yKa3aHUsA K JAOOPATOPHBIM 3aHATHAM IS
oOyyaromuxcss 1o crneuuanbHoctd 36.05.01 Berepunapusi, ypoBeHb BBICIIETO O00pa30BaHUs
cnenuanuteT, ¢opma obOydenus ounas / H. P. IllrameBa; FOxHo-Ypansckuit I'AY, HUucTHTYT
BEeTepUHApHOUN MeauuuHebl. - Tpouuk: OxHo-Ypansckuii 'AY, 2022. — 191 ¢. — Pexum nocryna:
http://nb.sursau.ru:8080/localdocs/ivm/03479.pdf Pexum JOCTYyTIA:
https://edu.sursau.ru/course/view.php?id=7809

2. tanesa H.P. buonmornueckas ¢u3mka: METOIUYECKUE PEKOMEHIAIMKA TI0 OpPTaHU3aAIuN
CaMOCTOSITENIbHOW paboThl o0ywaromuxcs 1o crneuuanbHoctd 36.05.01.Berepunapusi, ypoBeHb
BBICIIIETO 00pa3oBaHusl — crennanurter, Gpopma oOyudenus — ounas / H.P. llranesa. — Tpowuik,
OI'bOY BO IOxHo-Ypamsckuit TI'AY, 2022, - 53 c¢. — Pexum gocryna:
http://nb.sursau.ru:8080/localdocs/ivm/03480.pdf Pexum JOCTYyTIA:
https://edu.sursau.ru/course/view.php?id=7809

3. buonoruueckas ¢Qusmka: MeTonuWYecKue yKazaHUS K J1a0OpaTOPHBIM 3aHATHSAM IS
oOyyaromuxcss 1o crneuunanbHoctd 36.05.01 Berepunapusi, ypoBeHb BBICIIETO 00pa30BaHUs
cnenuanuteT, ¢dopma oOydenust 3aouyHas / H. P. llranesa; FOxuo-Ypansckuit 'AY, UucTHTYT
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http://biblioclub.ru/
http://nb.sursau.ru:8080/localdocs/ivm/03479.pdf
https://edu.sursau.ru/course/view.php?id=7809
http://nb.sursau.ru:8080/localdocs/ivm/00908.pdf
https://edu.sursau.ru/course/view.php?id=7809

BeTepuHapHON Meauuuubl. - Tpoutk: KOxuo-Ypansckuit 'AY, 2022. — 40 c. — Pexum nocrymna:
http://nb.sursau.ru:8080/localdocs/ivm/03481.pdf Pexum JOCTYyTIA:
https://edu.sursau.ru/course/view.php?id=5991
4. IItaneBa H.P. buonornyeckas gusnka: METOAMYECKHE PEKOMEHAAIIMU IO OpPTaHHM3aIlun
CaMOCTOSITENIbHOW paboThl oOywaromuxcs mo crneuuanbHoctd 36.05.01.Berepunapus, ypoBeHb
BBICITIIETO 00pa30oBaHUs — crenuanuTeT, Gopma oOyuenus — 3aouynas / H.P. IlltaneBa. — Tpowuik,
OI'bOY BO  IOxHo-Ypaneckuit T'AY, 2022. - 31 ¢ - Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/ivm/03481.pdf Pexum JOCTYyIA:
https://edu.sursau.ru/course/view.php?id=5991
10. UndopManioHHbIe TEXHOJOTHH, UCIOJIb3YeMble MIPH OCYIECTBIEHUN
00pa3oBaTeILHOIO MPOIEcca MO JMCUUILINHE, BKJIKYAs epeYyeHb NPOrPaMMHOI0
o0ecneyeHus1 1 HHPOPMALMOHHBIX CMIPABOYHBIX CHCTEM

B Hayunoii 6uOnmoTeke C TEPMHHAIBHBIX CTAaHIUKA TMPEJOCTABISIETCS JOCTyHn K 0Oazam
JAHHBIX:

DJIEKTPOHHBIN KaTajor HNuctutyra BETEPUHAPHOUN MEIULIMHBI -
http://nb.sursau.ru:8080/cgi/zgate.exe?Init+IVM_rusl.xml,simpl_IVM1.xsl+rus

[IporpamMmMHOe oOecrieueHue:
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. [Iporpammerii komruiekce s TectupoBanus 3Hanuii MyTestXPRo 11.0
4. Antuupyc Kaspersky Endpoint Security

11. MaTepuajbHO-TeXHUYecKas 0a3a, He0OXoAUMAS ISl OCYIIeCTBJICHUS
00pa3oBaTeILHOIO Mpolecca Mo TUCIHHIINHE

Y4eOHble ayauTOPpMH JIA TPOBeeHHs] 3aHATHI, TMPEIyCMOTPEHHBIX MPOIrPAMMOI,
OCHAILlEHHbIEe 000PY/I0BAHUEM U TeXHHYECKMMU CpeCTBaMM 00y4eHusl

VYuebnsie ayauropun Ne 328 it urenus nekuuit u Ne 423, ocHarieHHas 000py10BaHUEM U
TEXHUYECKMMHU CPEACTBAMU U1l BHIIIOJIHEHUS JIAOOPATOPHBIX padoT.

IHoMemeHus 1J1s1 CAMOCTOATENbHON PadoThl 00y4aOIIMXCSH

[Tomemmenune Ne 420 my1st caMOCTOSTENBHON padOTHI, OCHAIIIEHHOE KOMIIBIOTEPHON TEXHUKON
C OJKITIOUeHUEM K ceTH «HTepHeT» U 00ecrieueHreM OCTYyIa B JJIEKTPOHHYIO HH()OPMAIIHOHHO-
obpazoBarenbhyto cpeny PI'bOY BO HOxno-Ypansckuii 'AY.

IlepeyeHb 000py10BaAHNUS M TEXHUYECKHUX CPEACTB 00y4YeHM sl
- IEPEHOCHOM MYJIbTUMEIUWHBINA KOMILIEKC;
- anmapat YBY, Mognens «Ctpoenue kiieToyHoi obonoukn», Moaens riasza, Peppakromerp MPD
454-b-2M, DOmnexrpomut (IIIK) T'mrpomerp BUT-1 [lonspumerp, I[lcuxpomerp, ToHOMeETp,
M ranrenmmpkyns, Jliokemerp TKA-JIFOKC, Ilpubop BVII-1, IIpubop VYA-1, Muxpockorm
«buomamy», Mukpockorn P-11, ITpubop Y] 76, Cexkynnomep, lozumerp 6p1ToB0# JIPT/[-90
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IMPUJIO)KEHUE

®OHJ OHEHOYHbLIX CPEACTB

JUTS. TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 1 TIPOBEJCHUS MPOMEKYTOYHON aTTeCTAllUN
oOyyJaronmxcs
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COJEPKAHHUE

KomnereHuu n ux MHIUKATOPBI, (OPMUPYEMbIE B MPOILIECCE OCBOCHUS TUCIUIITUHBI

[Tokazarenuw, KpuTepud U IIKana  OICHUBAHUS  HWHAWKATOPOB  JOCTHKCHHS
c(OpMUPOBAHHOCTH KOMITETEHIIUI

TunoBbie KOHTPOJIbHBIC 3aJjaHUs U (WJIM) WHBIE MaTepHaNIbl, HEOOXOIUMBIE JIJISl OLICHKH
3HaHUM, YMEHUW, HABBHIKOB U (WJIM) OMNbITA JAESITEIbHOCTH, XapaKTePU3YIOIINX
c(hOpPMHUPOBAHHOCTH KOMITIETCHITHI B IIPOIIECCE OCBOCHUS JUCITUTIIMHBI

MeToandeckue MaTepHalibl, ONPEACIISIONTNE TPOIEypPhl OIICHUBAHUS 3HAHUHN, YMEHUH,
HABBIKOB ¥ (WJIH) OTIBITA IEATEIHHOCTH, XapaKTEPU3YIOIINX C(HOPMHUPOBAHHOCTh
KOMIIETEHINI

4.1.  OueHouHble cpeAcTBa JUIsl MPOBEIEHUS TEKYIIEro KOHTPOJIS YCIEBAEMOCTH B
Mpoliecce MPaKTUIECKON MOATrOTOBKU

4.1.1. Ompoc Ha 1a00pPaTOPHOM 3aHATUHU

4.1.2. OueHuBaHUE OTYETA IO TAOOPATOPHOU paboTe
4.1.3. KomrioxkBuym

4.1.4 TectupoBaHue

4.2.  Tlpouenypsl U OLEHOYHBIE CPEACTBA I IPOBEACHUS IPOMEKYTOUHON
aTTecTaluu

4.2.1. Dx3ameH
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JUCIUILTHHBI

1. KommnereHuum 1 UX MHAUKATOPBI, (pOPMHUpYyeMbIe B IPoLecce OCBOCHUS

YK - 1. CriocobeH ocyniecTBIsATh KpUTHUECKUH aHaIN3 MPOOJIEMHBIX CUTYallMii Ha OCHOBE
CHCTEMHOTO TIOAX0/Ia, BBIPA0aTHIBaTh CTPATETNIO ACHCTBUI

Kon u HanmenoBaHue 011eHOYHBIX
A ®Dopmupyemsie 3YH H
HaNMEHOBAHH CPEICTB
€ MHIUKaTopa
Texymas IIpomexxyTouHa
JOCTHKEHUS 3HAHMS YMEHHUS HaBBIKH
aTTecTaIys ST aTTEeCTAIHSA
KOMMETEHITHH
NI -1.YK1 | O6yuaronuiics OO6yuaronuiicst OO6yuaronuiicst YcTHBIH ompoc DK3amMeH
OcymiecTisie | MpUMEHSET yMeeT  INPOBOIUTH | BIaIEeT METOAAMHU Ha
T TIOUCK, CHUCTEMHBIN aHaM3 pPe3yJbTAaTOB | aHAJNW3a W CHHTE3a | JIabopaToOpHOM
KPUTHYECKUH | TTOIXO0. IIPY | €CTECTBEHHOHAYYHOT | MH(OpManuu Ipu 3aHATHUH,
aHamm3 u NPUMEHEHUU 0 9KCIIepUMEeHTa, | paboTte ¢ | ouecHUBaHUE
CHHTE3 ¢usnyeckux M | ymeerT BblpabaThiBaTh | QuznuecKkuM u OTYeTa o
uHdopmanuy, | OMOPU3MYECKUX | CTPATEruio onoduznueckum
. J1a00paTOPHO
NPUMEHSET | 3aKOHOB U | 9KCIIEPUMEHTAIILHOH | 1a00paTOpHBIM N
CHUCTEMHBIH | 3aKOHOMEDHOCTE | JIEATEIHLHOCTH 000py10BaHUEM, it pabore,
MOAXO ISt H, (b1.0.06, YK-1 - TO3BOJISTFOLIIAM KOJUIOKBUYM
penieHus obecreqnBaronu v.1) MTOJATOTOBUTH
MIOCTaBJICHHBI | X ITOHWMaHHe oOygaromerocss K
X 3a7a4 CyTH QUBHIECKUX npodeccrnoHaIbHO
SIBIICHUU B ¥ NeITeNbHOCTH
KHUBOM (b1.0.06, YK-1 -
Oopranusme H.1)
(1.0.06, YK-1 -
3.1)
2. HOK&Z}&TGJIH, KPUTEpUH H IKaJa OHCHMBAHUA MHAUKATOPOB MJOCTHIKCHHUS

KOMIIeTeHI M i *

- - 1. YK 1 OcymiecTBisieT MOUCK, KpUTUUECKUIN aHAJIW3 ¥ CHHTE3 WH(OpMAIUU, TPUMEHSIET
CUCTEMHBIN nmoaxon Ajid pClICHHUA MOCTABJICHHBIX 3a1a4

IMoka3zarenu Kputepunu 1 1kana OLeHUBaHUS PE3yIbTaTOB 00yYEHHs 110 IUCUUILIHHE
OLICHUBAHUS
Henocrarounstit JocraTounsii Cpennuit Bricoxuit
YPOBEHb YPOBEHb YPOBEHb YPOBEHb
b1.0.06, YK-1 - OOyuaromuiicst He OOyyaromuiicst cnabo | OOywaromuiics 3Haer | OOydaromuiics 3HaeT
3.1 3HaeT IPUMEHEHHUS 3HaeT NPUMCHEHHUS NPUMEHEHUS NPUMEHCHUS
(us3muecKkux u (u3nvecKkux u (buzmueckux u (buznueckux u
Oro(hU3MIECKUX OrodI3NIecKuX Oonodu3MIecKux Oonodu3MIecKux
3aKOHOB H 3aKOHOB H 3aKOHOB H 3aKOHOB H
3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTEH,
o0ecreunBaronx o0ecreunBaroIIx o0ecreunBaroIIX o0ecreunBaroIIX
MOHNMaHHE CYTH MOHHMaHHE CYTH MOHMMaHHE CYTH MOHMMaHHE CYTH
(du3nYecKuX ABICHUN | (PU3MYECKUX SBICHUH | (U3MYECKUX SBICHUH | (U3NUECKUX SBJICHUM
B )KHBOM OpraHu3Me B )KUBOM OpraHU3Me B )KUBOM OpI'aHU3ME C | B JKMBOM OpPIaHHM3ME C
HE3HAYHUTEJIbHBIMU TpeOyeMoii CTeNIeHbI0
OLIMOKaMU U MOJIHOTBI M TOYHOCTH
OT/ICNIbHBIMH
npoOeraMu
b1.0.06, YK-1 — | OOyuarouuiicst He OOyyaronuiicst cnabo | OOywaromuiicst ymeer | OOydaromuiics ymeer
V.1 yYMEEeT NPOBOJUTH yMeeT IIPOBOJIUTH MPOBOJIUTD aHANIN3 MPOBOJIUTD aHANIN3
aHaJIM3 Pe3yJIbTaToB aHaJIM3 Pe3yJbTaTOB pe3yJbTaToB pe3ysbpTaToB
€CTECTBEHHOHAYYHOTO | €CTECTBEHHOHAyYHOT'O | €CTECTBEHHOHAayYHOI'O | €CTECTBEHHOHAYYHOI'O
9KCIIEPUMEHTA, YMEET | AKCIIEPUMEHTa, YMEET | AKCIIEPUMEHTa, YMEET | SKCHEPHUMEHTA, yMeeT
BBIPa0aTHIBATH BEIpa0aTHIBATh BEIpa0baTHIBATh BEIpa0aTHIBATh
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CTpPaTETUI0 CTpaTETUI0 CTpaTETHI0 CTpaTeTHIo
SKCTIEpUMEHTAIBHON 3KCIEPUMEHTATBHOMN 3KCIEPUMEHTATBHOMN 3KCIEPUMEHTATBHOMN
JIESITETFHOCTH JeSITeTbHOCTH JIeSITETIHHOCTH C JeSITeTPHOCTH
HE3HAYNUTEITLHBIMHU
3aTPYOHEHUSIMHU
b1.0.06, YK-1 — | O0yuaroumiics He | OOyuaroumiicsi cnabo | OOyuarouuiics OO0yuaromuiics
H.1 BJaZieeT  HaBbIKAMH | BIaJC€eT  HABBIKAMH | BJIAJIECT HaBBIKAMHU CBOOO/IHO BiIaieeT
HCTONb30BaHUS HCIIOJIb30BaHUS UCIIOJIb30BaHMs HaBBIKAMU

HEKOTOPBIX METO/O0B
aHaiM3a ¥ CHHTe3a
nHpOpMAUH npu
pabote ¢ pu3nIeCKUM
u OropI3NIECKUM
m1a00paTOPHBIM
000pyI0BaHUEM,
IIO3BOJIAOIIUM
IIOATrOTOBUTH
00yuaroIerocs K
npo¢eCCHOHATBHOMN
JIeSITEeNIbHOCTH

HEKOTOPBIX METOZOB
aHaIM3a M CHHTe3a
HHPOpPMATUH npu
pabote ¢ pU3NIECKUM
u OMOPI3UICCKUM
nmabopaTOpPHEIM
obopymoBaHueM,
TI03BOJISIFOIIIUM
HOATOTOBUTH
obyJaromerocs K
npodeccrnoHamTbpHOM
JIeITeIbHOCTH

HEKOTOPBIX METOZIOB
aHAJIN3a U CHHTE3a
MHPOPMAIIUH IIPH
pabote ¢ pu3HUECKIM
7 OnoPI3IIECKUM
nabopaTOpPHEIM
obopynoBaHuem,
TI03BOJISIOIIUM
HOATOTOBUTH
obyuaromerocs K
npo¢eCCUOHATBHOM
JIEATEIILHOCTH C
HEOOIbITIMHA
3aTpYAHEHUSIMU

UCIIOJIB30BaHUS
HEKOTOPBIX METOZIOB
aHAJIN3a U CHHTEe3a
“HpOPMALIAN TIPU
pabote ¢ pu3HUECKIM
n Onou3uIecKIM
71a00paTOPHBIM
obopynoBaHuem,
IIO3BOJIAOIINM
IOATOTOBUTH
obyuaromerocs K
npodeCCUOHATBHOM
JeATEeIEHOCTH

3. TunoBble KOHTPOJILHBbIE 3aaHUsI ¥ (WJIH) MHbIE MATEPHUAJIbI, HEOOXOAUMBbIE J1JIS1 OLleHKH
3HAHWH, YMEHHIi, HABLIKOB H (MJIM) ONBITA JeSITeJIbHOCTH, COPMHPOBAHHBIX B MMpoLecce

OCBOCHHUSA NUCHHUIIJIMHBI

TunoBbie KOHTPOIBLHBIC 33JaHUSI U MATEPUAIIBI, HEOOXOIUMBIE JUTSl OLICHKU 3HAHUN, YMEHUHN U
HAaBBIKOB, COZIepKaTcs B yueOHO-METOIUYECKUX pa3paboTKax, MIPUBEACHHBIX HUXKE.
1 buonoruueckass Qu3uka: METOIUYECKHE YyKa3aHUsS K JaOOPATOPHBIM 3aHATHAM IS

oOyvaroruxcsi mo crnenuanbHocTd 36.05.01 BerepuHapus, ypoBEHb BBICHIETO OO0pa30BaHUS
cnenuanuteT, Gopma oOyuenust ounas / H. P. Ilranesa; FOxuo-Ypansckuii ['AY, UncTUTyT
BeTepuHApHON MeauluHbl. - Tpounk: FOxuHo-Ypansckuii 'AY, 2022. — 191 ¢. — Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/ivm/03479.pdf Pexum JOCTyma:
https://edu.sursau.ru/course/view.php?id=7809
2. lranesa H.P. buonornueckas ¢usuka: METOJMUECKUE PEKOMEHAMU MO OpTaHU3aLuU
CaMOCTOATENIbHON paboThl oOydarommxcs 1o cneruaibHocT 36.05.01.Berepunapusi, ypoBeHb
BbICIIIET0 00pa3oBaHUs — crenuanureT, Gopma oOyuenust — ouynast / H.P. Ilranesa. — Tpowuuk,
OI'bOY BO [Oxwno-Ypansckut TI'AY, 2022. - 53 c. Pexxum  moctymna:
http://nb.sursau.ru:8080/localdocs/ivm/03480.pdf Pexum JOCTyMa:
https://edu.sursau.ru/course/view.php?id=7809
3. buonoruueckas (Qu3MKa: METOIMYECKHE YKa3aHHUA K Ja0OpaTOPHBIM 3aHATHAM JUIs
oOyvaroruxcsi mo crnenuanbHocTH 36.05.01 BerepuHapus, ypoBEHb BBICHIETO OO0pa30BaHUS
cnenuanuteT, popma oOyuenust 3aounas / H. P. Illtanesa; IOxno-Ypansckuit ['AY, Unctutyr
BeTEpUHAPHON MenuuuHbl. - Tpounk: FOxuno-Ypansckuii 'AY, 2022. — 40 c. — Pexum nocryna:
http://nb.sursau.ru:8080/localdocs/ivm/03481.pdf Pexum JOCTyMa:
https://edu.sursau.ru/course/view.php?id=5991
4. Mranesa H.P. buonoruueckass ¢usmka: MeToaUYECKUE PEKOMEHIAMK IO OpTraHU3aIUH
CaMOCTOATENIbHON paboThl oOydarommxcs mo crneruaibHocTd 36.05.01.Berepunapusi, ypoBeHb
BBICIIIETO0 00pazoBaHMs — crenuanuTer, Gpopma oOyuenus — 3aouynas / H.P. Illranesa. — Tpowuuk,
OI'bOY BO  HOxkuHo-Ypanmsckut T'AY, 2022. - 31 ¢ - Pexum  gocrymna:
http://nb.sursau.ru:8080/localdocs/ivm/03481.pdf Pexum JOCTyMa:
https://edu.sursau.ru/course/view.php?id=5991
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https://edu.sursau.ru/course/view.php?id=7809
http://nb.sursau.ru:8080/localdocs/ivm/00908.pdf
https://edu.sursau.ru/course/view.php?id=7809
http://nb.sursau.ru:8080/localdocs/ivm/03481.pdf
https://edu.sursau.ru/course/view.php?id=5991
http://nb.sursau.ru:8080/localdocs/ivm/03481.pdf

4. MeTtoanuyeckue MaTepuaJbl, ONpeaesiiolue NpoueIypbl OHeHUBAHNS 3HAHMM,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapaKTepHU3ymux ¢opMUPOBAHHOCTH
KOMIIEeTeHIH I

4.1. OneHo4HbIe CpeACTBA I NPOBEICHHS TEKYIIero KOHTPOJIsl YCIIeBaeMOCTH B
npouecce NPaKTHYECKOH MOATOTOBKH *

4.1.1. Onpoc Ha 1a60PATOPHOM 3aHATHH

Onpoc Ha n1a00OpaTOpPHOM  3aHSITHH WCIONB3YeTCSl IS OIEHKH KauyecTBa OCBOCHHS
0o0ydJaronumMcsi OCHOBHON TpOQeCCHOHAIBHOW 00pa30BaTEIbHON MPOrpPaMMBbl IO  OTACIBHBIM
BOIIpocaM I/I/I/IJII/I TEMaM JUCHUIIIIUHBI.

Bompocs! 1y1st onipoca 3apaHee cooOmarTest 00ydaromuMes (CM. METOAMYeCKue pa3paboTKH:

1 Buonornueckass ¢u3uka: METOIUYECKHE yKa3zaHHs K JaO0OpaTOPHBIM 3aHSATHAM IS
oOyvaroruxcsi mo crnenuanbHocTH 36.05.01 BerepuHapus, ypoBEHb BBICHIETO OO0pa30BaHUS
cnenuanuteT, Gopma oOyuenust ounas / H. P. Ilranesa; FOxuo-Ypansckuii ['AY, UucTuTyT
BeTepuHapHON MeauluHbl. - Tpounk: FOxuHo-Ypansckuii 'AY, 2022. — 191 ¢. — Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/ivm/03479.pdf Pexum J0CTyMa:
https://edu.sursau.ru/course/view.php?id=7809
2. lranesa H.P. buonornueckas ¢usuka: METOJMUECKUE PEKOMEHAMU MO0 OpTaHU3aLUuN

CaMOCTOATENIbHON paboThl oOydarommxcs mo crneruaibHocT 36.05.01.Berepunapus, ypoBeHb
BBICIIIET0 00pa3oBaHMs — crenuanurteT, Gopma oOyuenust — ounast / H.P. Iranesa. — Tpowuuk,
OI'bOY BO [OxuHo-Ypansckut TI'AY, 2022. - 53 c¢. — Pexum jgoctyna:
http://nb.sursau.ru:8080/localdocs/ivm/03480.pdf Pexum JOCTyma:
https://edu.sursau.ru/course/view.php?id=7809

3. buonoruueckas Qu3MKa: METOIMYECKHE YKa3aHHUA K Ja0OpaTOPHBIM 3aHATHAM JUIs
oOyvaroruxcsi mo crnenuanbHocTd 36.05.01 BerepuHapus, ypoBEHb BBICHIETO OO0pa30BaHUS
cnenuanuteT, popma oOyuenust 3aounas / H. P. Illtanesa; IOxno-Ypansckuit ['AY, Unctutyr
BETEpUHAPHON MenuluHbl. - Tpounk: FOxuHo-Ypansckuii 'AY, 2022. — 40 c. — Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/ivm/03481.pdf Pexum JOCTyMa:
https://edu.sursau.ru/course/view.php?id=5991

4. Mranesa H.P. buonoruueckass ¢usmka: MeToau4ecKue pEeKOMEHIAMK 1O OpTraHU3aIUH
CaMOCTOATENIbHONH paboThl oOydarommxcs 1o crneruaibHocT 36.05.01.Berepunapusi, ypoBeHb
BBICIIIETO0 00pazoBaHMs — crenuanuTer, Gpopma oOyuenus — 3aouynas / H.P. Illranesa. — Tpowuuk,
OI'bOY BO  HOxkuHo-Ypanmsckut T'AY, 2022. - 31 ¢ - Pexum  gocrymna:
http://nb.sursau.ru:8080/localdocs/ivm/03481.pdf Pexum JOCTyma:
https://edu.sursau.ru/course/view.php?id=5991

OTBET OLEHUBAETCS OLIEHKOW «OTJIIMYHO», «XOpOIIO», «YAOBIETBOPUTEIBHO» WU
«HEYJOBJIETBOPUTEIILHO.

Kon u
HAMMCHOBAaHUE
Ne O1eHOYHBIE CpECTBA
HHAUKATOpa
KOMIICTCHIIMU
1. Tema 1 «®@u3znyeckne BeJuunHbl. [IpndamKkeHHbIe BEIYHCICHU NA-1.YK1
1.Kak Ha3bIBaOT CBOWCTBO MATEPHH, KOTOPOES MOXKHO U3MEPUTH Ha OMbITe ((HU3HIECKOI OcymectBiser
BEJIMYMHOI)? IPUBEANUTE NMPUMEPHI (PUIUUCCKUX BEITHIHH. TIOWCK,
2 IlpuBenuTe mpUMEpPhl YUCICHHBIX 3HAUYCHUH (PU3nYecKux BenuunH. KakuMu ducinamu oHU KPUTHYCCKHIA
BBIpa)KE€HBI, TOYHBIMH FITH TIPUOIKCHHBIMA? aHaIN3 U
3.ChopMynupyiiTe N3BECTHBIC BaM MPaBUIIa OKPYTIICHUS TPHOIMKEHHBIX THCETI. CHHTE3
4.ChopmynupyiiTe U3BECTHBIC BaM MPaBUJjIa CIOKEHUS / BBIYUTAHUS MPUOTMKCHHBIX YHCEI nH(pOpPMAINH,
5.ChopMynupyiiTe N3BECTHBIC BaM MPaBUJIa YMHOXKEHUS/ASIEHUS IPUOIMIKEHHBIX YHCENT MIPUMEHSIET
2. Tema 2 «M3Mepenust pu3nvyecKuX BeJTHIHH CHUCTEMHBIN
1.Yrto 3HaYHT «U3MEPUTH PU3UUECKYIO BETHIUHY»? TOAXOM, ISt
2.IlpuBeauTe METOANKY OTHOKPATHBIX HENOCPEICTBEHHBIX H3MEPEHUH peleHus
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3.IIpuBeauTe METOAUKY MHOTOKPATHBIX HEMTOCPEICTBEHHBIX U3MEPEHUI

4 TlpuBenuTe METOANKY KOCBEHHBIX U3MEPEHUI

5.IIpuBeauTe METOANKY H3MEPEHHS JTHHEHHBIX BETHYNH IITAHT CHITUPKYIEM

6.IIpuBeauTe METOANKY H3MEPEHHS TPOMEKYTKOB BPEMEHH MEXaHHIECKAM CEKYHAOMEPOM

Tema 3 «M3mepenns Gu3NyecKUX BeTUYHH IEKTPOU3MEPUTETbHBIMU MPUOOpaMu»
1.IIpuBeauTe mpaBmiTa COOPKU AIEKTPUIECKUX TeTIeH

2.Kak 0003Ha4arOTCs B 9JIEKTPUUECKUX TIETISIX JICKTPOU3IMEPHUTETHHBIC IPHOOPHI

3.Kakue cBemeHus comepkaTcs Ha IIKaJIe IIEKTPON3MEPUTEIHFHOTO TpHdopa

4. TlpuBeaute METOAMKY HEMOCPEACTBCHHOTO OJHOKPATHOIO H3MEpPEHHS MPHOOPOM C
0003HAYCHHBIM KJIACCOM TOYHOCTH

Tema 4 «HUcciiefoBaHue BJIAKHOCTH BO3IYXa»

1. Yto Ha3bIBacTCS a0CONIFOTHOW BIAYXKHOCTBIO BO3yxa? B Kakux eqUHUIIAX U3MEPSCTCS
a0COIIIOTHAS BJIAXKHOCTH?

2. YTto Ha3BIBAETCSI MAKCUMAJILHOM BJIAXKHOCTBHIO? 3aBUCHUT JIM MAKCUMAaJIbHAsI BJIaKHOCTH
BO3/lyXa OT €ro TeMrmepaTypbi?

3. Uro Ha3bIBacTCS TOYKOU POCHI?

4. YTo HaA3BIBACTCSI OTHOCUTEIHHON BIQKHOCTHIO? 3anuiuTe U o0bsicHUTE popmyiTy,
OTIPEJICIIAIONIYI0 OTHOCUTEIHLHYIO BIIAKHOCTD BO3yXa.

5. Pacckaxknte, Kakoe 3HAUCHUE UMEET BJIAYXHOCTh BO3yXa JJISl YKUBOTHBIX ?

6. Pacckaxkute 00 yCTpOKCTBE U MPUHITUTIAX PAabOTHI THTPOMETPA,

rurporpada 1 NcUXpoMeTpOB.

Tema 5 «McciienoBaHue ABM:KEHUsI KPOBH B CepP/IeYHO-COCYAUCTOM CHCTeMe JKUBOTHBIX
U YeJIOBEKa»

1. Uro Takoe naBiieHue KUIKOCTH (OnpeeneHue, onpeaensiomas Gopmyna, enHHIbI
n3Mepenus)?

2. VI3 kakuX AaBJCHHI CKIIa/IbIBACTCS TIOJIHOE JABJICHUE KHKOCTH B IIOTOKE?

3. VI3 kakuX 3JIEMEHTOB COCTOUT KPOBEHOCHAs cucTemMa oprannzma? Kakue GyHkmm
BBIMOJTHSIOT 3JICMEHTHI KPOBEHOCHOU CHCTEMBI?

4. Kak B opraHu3Me JIOCTUTAaeTCsl YMEHBIICHUE CKOPOCTH TCYCHUS KPOBH IO MEpe
Pa3BETBIICHUS KPOBCHOCHBIX COCYIOB?

5. Kak B opranmsme JOCTHTacTCs pABHOMEPHOCTh TCUCHHS KPOBH B KaIMILIsIpax?

Yt0 Takoe mynbcoBas BOJHA?

6. Kak n3MmeHsieTcs 1aBjieHHe KPOBH [0 MEPEe Pa3BETBICHHUST KPOBEHOCHBIX cocynoB? UTo
TaKOE€ apTepPHATBHOC (CHCTOIUYECKOE U TUACTOINIECCKOE) AaBlIcHHIE?

7. Ha3oBuTe METOIbI U3MEPEHUS aPTEPHAIBLHOTO NaBJICHU. KpaTko pacckakure CyTh TUX
METO/IOB.

8. OOBsICHUTE YCTPOWCTBO U MPUHLIUI ICHCTBHS CHUrMOMAaHOMETPa U CHUTrMOTOHOMETPA.

Tema 6 «MccneqoBaHue MJIOTHOCTH KMIKOCTH NPH MOMOIIH BecoB Bectdans
Uro HazbiBaeTcst Maccoil Tena? B kakux enMHULaxX U3MepsieTcs: macca?
Uro Ha3bIBaeTCs IIOTHOCTHIO BellecTBa? B Kakux eqUMHUIIAX U3MEPSIOT IIOTHOCTh?
Kaxk B manHO# paboTe n3MepseTcs IIOTHOCTh?
ChopmynupyiiTe 3aKk0oH ApXuMe/a, 3alUIIATe U pa3bsICHUTE GOpMYITy ApXUMETOBOM CHIIBI.
Kax yctpoenst Becbl Bectdansa? B uem 3akimrouaeTcs ux peryianpoBKa rnepesa padoToii?
OT 4Yero 3aBUCHT BEJTMYHMHA BBHITAIKUBAIOMICH (ApXUMEIOBON) CHIIBI, IEHCTBYIONIEH HA
«TIOTITAaBOK» BECOB, P YCIIOBHH €TI0 ITOJTHOTO MOTPYKEHHS B KUIKOCTH?
HanmimuTe 1 pa3bsCHUTE YpaBHEHHUE, UCIIONIE3YEMOE IPH U3MEPCHUU IIOTHOCTH KUIKOCTH
Becamu Bectdais,
Hatinure, yemMy paBHa IIOTHOCTD XKHJIKOCTH, B KOTOPOU BECHl YPABHOBCIICHBI CIICTYOIIUMU
peiitepamu: A— Ha kprouke, B — Ha 3apy0Oke 7, C — Ha 3apyOke 3.
B uem 3akiroyaercss METO[ ONPEICIICHHS TUIOTHOCTH KPOBH, MPUMEHSCMBIN B TAHHOM
pabote?

Kak B ,HaHHOﬁ pa60Te OIMpPCACIAIOT a6COJ'IIOTHyIO 1 OTHOCUTCIIbHYIO MOTPEITHOCTU
N3MEPCHUA JIOTHOCTHU )KI/I,HKOCTI/I?

Tema 7 «MccnenoBanue BA3KOCTH KUIKOCTH, H3MepeHHe K03¢dunneHTa BA3KOCTI
1. KakoBa ¢uznueckas npupojia BHyTPEHHET0 TpeHHs B )KUAKOCTIX? B uem npossiser ceds
BHYTpEHHEE TpeHue?

2. Yemy paBHa cuiia BHyTpeHHero Tpenus? Hanumure u 00bsacHuTE (hOpMyITy 3aKOHA
HeroToHa 1711 BHYTPEHHETO TPEHHSI.

3. UYro Taxoe rpasueHT (pu3NUECKO BeNMINHBI? [ pafiieHThl KAKUX BEIMYHH BCTPEUAIOTCA B
JaHHOM padoTe?

4. JlatiTe onpenenenne kodhUIIMEHTa BI3KOCTH KUIKOCTH. Kakoit enquHUIeH n3mMepsercs
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k03¢ ¢unnent Bsiskocty B CU? UTo 1 Kak BIMAET Ha BEINYMHY KO PHULIUCHTA BI3KOCTH?
5. Chopmynupyiite 3akoH [lyaseiins; HanumuTe 1 00bsIcHUTE GopMyITy 3akoHa [Tyazeiins.
6. Pacckaxxute ycTpoiicTBO Buckozumerpa OcTBalbia U COAEPKaHNE IKCIIEPUMEHTA T10
HU3MEpEHNI0 K0P PUITUEHTA BSI3KOCTH TUM BUCKO3UMETPOM.

7. BeiBemute 1 00BsicHUTE POPMYITY JUTsl pabOTHI ¢ BUCKO3uMeTpoM OcTBajbaa.

Kak B 1aHHO# paboTe HAXOAAT OTHOCHUTENBHYIO M a0COIIOTHYIO TIOTPEIIHOCTH U3MEPEHNUS
K03 (HUITHEHTA BA3KOCTH YKUIKOCTH'?

8. Pacckaxure yctpoiicTBO M npuHIMN paboTsl Bucko3uMeTpa BK - 4. BeiBeaute n
o0bsicHuTE, HopMyITy AJst paboThI ¢ BUcKo3uMeTpoM BK- 4.

Tema 8 «MccneqoBaHue yIpyrux cBOMCTB KOCTHOH TKAHH, H3MePeHHE MOy I
YHOPYTOCTH»

1. Uro naszwiBaercs nedopmanueii? HazoBure Tunsl nedopmanuii, pacKponTe CMBICT 3THX
Ha3BaHML. UTO Takoe OTHOCUTENbHAS Aedopmarus?
2.Copmynupyiite 3akon ['yka. Hanumure u paszbsicHure Gopmyity 3akona I'yka.
3.PacckpoiiTe PU3NIECKUI CMBICT MOAYJISI YIPYTOCTH. B Kakux eInHUIIAX U3MEPSETCS
MOJyJIb YIPYrocTu? 3aBHCHUT JIN BEJIMYMHA MOIYJISI yIIPYTOCTH OT Pa3MEpOB
neOpMHUPYEMOTO Tella ¥ MPUIIOKEHHBIX HArPy30K?
4.Yto Takoe ctpena mporubda? 5.3anumure U pazbsicHuTe popmyny 3akona ['yka B
MPUMEHEHNH K Je(opManuy u3rnda OJHOPOJHOTO CTEPKHS MPSMOYTOIBHOTO CEYEHHS.
Harmmmmure u paspsicaute GopMyiny, 0 KOTOPOH B JaHHOW paboTe U3MEPSIOT MOIYIIb
YOpPYroCcTH
5. Pacckaxute ycTpoHCTBO SKCIIEPUMEHTAIbHON YCTAHOBKU U COAEPIKaHME HKCIIEPUMEHTA
MO U3YyUYEHUIO 3aKOoHa ['yKka U U3MEpPEHUI0 MOJYJs YIPYTOCTH.
6.Kakoii BUJ TOIDKHBI UMETh rpaMKH 3aBUCUMOCTH A OT F?
Kak B nanHO# paboTe HaXOIAT OTHOCUTENBHYIO M a0COIOTHYIO TIOTPELIHOCTh MOYJIS
YIpPYTOCTH?

Tema 9 «McciieoBaHue CBOWCTB YJIbTPa3ByKa, H3yUeHHe YIbTPa3BYKOBOI0
TepaneBTHYECKOro anmnapara»
1. Yto Ha3BIBAIOT YIBTPA3BYKOM?
2. Kak nmomy4arot ynbTpa3Byk?
3. JlaiiTe moHATHE O SIBICHUU KaBUTALMH U ITOPOTE KaBUTALIHH.
4. JlatiTe MOHATHE 00 aKyCTUIECKUX MOTOKAX YKHIIKOCTH.
5. B uém 3axmovaeTcs: OnoIornuecKoe IeHcTBIE yabTpa3ByKa?
6. JlaiiTe MOHATHE O MEXAHUYECKOM BO3JEHICTBUU yIbTpa3ByKa.
7. Jlaiite moHsTHE O TEIIOBOM 3 (EKTe yIbTpa3ByKa.
8
9

. JlaliTe moHsATHE O GU3NUIECKOM IEHCTBUU YIbTPa3BYyKa.

. Kakue Buzpl KOHTaKTa M3ITydyaTelist HCHIOIb3YIOT yIbTPa3ByKOBOH Teparun?
OxapakTepusyiTe ux.
10.Kakune crocoObl 03By4HBaHHs IPUMEHSIOT B YJIBTPa3BYKOBOW Tepanuun?
11.KakoBa poyib KOHTAaKTHOTO BEIIECTBA MPH mpoleaype Y3 odmyueHus?
12.Pacckakute 0 Ha3HAYCHUH, PEKUMAax U 0COOEHHOCTAX paboTs! anmapara BYT - 1;
13. Pacckaxure, Kakie Oprasbl yrnpasieHus umeet anmapat BYT - 1?
14.Pacckaxxure, KaKOB MOPSIOK padoThl ¢ ammaparom BYT- 17

10.

Tema 10 «HccaenoBanne 31eKTPONPOBOIHOCTH KUBOI TKAHU, H3MepPeHHe YeJbHOIr0
CONMPOTHUBJIEHUSD)

1. Yro Ha3BIBaETCS BOJBTAMIIEPHON XapaKTePUCTHKON poBoaHuKa? ChopMyHpyiTe 3aKOH
OmMa 1151 ygacTka 1end (MEeTauTHIeCKUX MPOBOJHUKOB M JICKTPOJIUTOB).
2. Uto TaKkoe 3IEeKTPUIECKOe COTPOTHBIICHNE MPOBOAHNKA? Kakoi equHUIIeH n3MepseTcs
compoTusieHne? Hanmmmmure u pa3psicHuTE HOpMyITy, BEIPAKAIOIIYIO 3aBUCUMOCTh
COTIPOTHBIICHHS TIPOBOJHUKA OT €TO Pa3MEPOB U MaTEpHaa.
3.Yto0 Takoe yneiapHOE CONPOTHUBIICHHE TPOBOAHNKA; KAKOM eANHULICH, U3MEPSIIOT YAEIbHOE
conpoTHBIIeHHE?

4.00bscHATE TIPUPOTY MIEKTPOIPOBOJTHOCTH KUBBIX TKaHEH. B 1eM cOCTOUT CYIIHOCTh
SBJICHUS TOJISIPU3AIINH TKaHHU MIPH MIPOX0KICHUN TOKa B Hel? UTo Takoe KpuBas
MOJIIPU3AI[UU TKaHU?

5.Hauepture 1 pa3bACHUTE CXEMY AJIEKTPUUECKOM LEMH IKCIIEPUMEHTAIIbHOW YCTaHOBKH.
Pacckaxure copepkaHue SKCIEPUMEHTA 110 ITIOCTPOSHUIO KPUBOI MOIApU3aLIUY.

6.ITo xaxo#t opmyIie BEIUUCISIOT yaelIbHOE conpoTuBieHre? Pacckaxkure coaeprxaHue
9KCIIEPUMEHTA 110 U3MEPEHUIO YICIBLHOTO CONPOTHUBIICHHS )KUBOW TKaHU.

7.Kax onpenessitoT OTHOCUTENBHYIO M a0COIOTHYIO IIOTPELIHOCTH U3MEPEHHUS YACIBHOTO
CONPOTHBJICHUS KUBOW TKaHU?

11.

Tema 11«HccnenoBanue IBUKEHHS HOHOB B KUBOW TKAHU, H3yYeHHE METOI0OM
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3aeKTpodopesar»

1.00BsicHUTE IPUPOAY DJIEKTPOIIPOBOTHOCTH KHUBOM TKaHU. 2.Kakum 00pa3oM KuBasi TKaHb
MAIEHTa BKIIFOYAETCS B SIEKTPHUUECKYTO LIETh?
3.Kakoe 3HaueHHE TIPU 3TOM UMEIOT MIPOKIAIKH O AIEKTPOIaMu?

4.B 9eM cOCTOUT MpoIieypa ralbBaHU3aIMK 1 HOHOpope3a? B ueM 3akmoyaeTcst ux
O6uonorudeckoe Aevicteue?S. HauepTrure (110 MaMATH) SICKTPHUECKYIO CXEMY armmapaTa Jiist
TabBaHM3AIMA 1 HOHO(OpPE3a; pacCKaKUTe, Kak padoTaeT anmapar.

6.Pacckaxunre, Kak OCYIIECTBIICTCS MPOLEAYPHI FaIbBAHU3AINU 1 HOHO(pOpE3a.
7.410 omrymaeT nauueHT Bo BpeMs npoueaypsl? Ilouemy?

12.

Tema 12 «Hccaenopanne Bausiausa IMII paguoananaszona Ha OHoIorHYecKne 00bEeKThI
NpH oMoy annapara 1ias Y BU-repanun»

1. Pacckaxute NpUHIMINAIBLHOE YCTPOHCTBO BHICOKOYACTOTHBIX TEPAEBTHUECKUX

annapaTos.

2. OObsicHUTE MEXaHU3M BBICOKOYACTOTHOTO Harpesa.

3. Yro Takoe naaykToTepMusi? OOBSICHATE MEXaHU3M HHIYyKTOTepMHUH. Kak pacrmoyararot

W30JTMPOBAHHBIN THOKHIA KaOesb 10 OTHOIIEHUIO K TAIUEHTY TIPH dTOH Tpotieaype?

4. Yro takoe YBY - tepanusi? O0BbsACHUTE MEXaHU3M HarpeBa mpu 3Tol nporeaype. KakoBo
OCHOBHOE TepanesTuueckoe nerictsue Y BU-tepanuu? I'ne pacrionararor obiaacts Tena
nanuenTa npu Y BU-repanuu?

5. KakoBo ocHOBHOe Ha3zHaueHHe anmnapara Y BU-66? U3 kakux 0CHOBHBIX yacTell oH
COCTOHUT?

6. PacckaxuTe 00 OpraHax ympasJiCHHs U KOHTPOJIA anmapara Y BU-66.

7. Kakyro nporueaypy kpome YBU-tepanuu MOXXHO OCYIIIECTBUTH amnmnapaTtom Y BU-667
Kaxkue nepeobopynoBanus Haa0 Uit TOTO MPOU3BECTH?

8. Kakue Mepbl 0€30MacHOCTH HAI0 COOI0aaTh IpU paboTe ¢ anmapaTom YBY-66?

9. PacckaxuTe 0 METOIMKE SKCIIEPUMEHTA TI0 N3YyUCHHIO TETIOBOTO IEHCTBHSA
BBICOKOYACTOTHOTO 3JIEKTPHIECKOTO TOJTIS.

10. Pacckaxwure o MCTOAMKE SKCIICPUMCEHTA IO U3YUCHHUIO TCIUIOBOT'O [[eﬁCTBHH
BBICOKOYAaCTOTHOI'O MarHuTHOI'O IT10JIA.

13.

Tema 13 «Hccnenopanne MaIbIX 00bEKTOB IPH NOMOLIH ONTHYECKOIr0 MUKPOCKOM A

1 .O0BsicHHTE, YTO HA3BIBACTCS JIMH30M, TJIABHOW ONITHYCCKOW OCHIO JIMH3BI, ONITUYCCKUM
LUCHTPOM JINH3BI, (POKYCOM U (POKYCHBIM PACCTOSIHUECM; YEMY PABHO JIMHCIHOE YBEINYCHUE
JIUH3BI?

2.Hauepture (110 maMsATH) X0 Iydeld B MUKPOCKOIIE U OOBSICHATE TIPHHIIAIT PAaOOTHI
MHUKpockomna. Ha3oBuTe 0CHOBHBIC Y3761 1 MEXaHU3MBI MUKPOCKOTIIA M OOBSICHUTE MX
Ha3HaYCHHE.

3.Hanwmire u 00bscHITE (POPMYITBI, JAIOIIHE BOZMOKHOCTE HAUTH YBEIIMICHUE OKYIISPA,
yBeJIMYEeHHE OOBEKTUBA U YBEITHMYCHHE MIUKPOCKOTIA.

4.00BsICHUTE, YTO HA3BIBACTCS pPa3pellaroliell ClIOCOOHOCTBIO ONTUYECKOTO mnpubopa. Yem
00yCJIOBJICHA pa3pellarolias ClioCOOHOCTh?

5. JlaliTe onpeneneHue mpeea pa3peiieHus ONTHISCKOTO MPHOopa, HAUIITUTE U
pa3bsicHUTE POPMYIIBI, JAIOIIIE 3HAYCHUS MPEJIeiia pa3pelieHus] 00bEKTHBA MUKPOCKOIIA
IPY TIPSMOM U HAKIIOHHOM OCBEIICHUHU 00BEKTa MUKpPOCKOIHpoBaHus. Kakum o0pa3om
MO>KHO YJIYUIIHTh Pa3pemaronyro crrocoOHOCTh MUKpOCKOTa?

6.Pacckaxkure conepikaHre SKCIIEPUMEHTA, HAMUIITUTE H O0BICHUTE pacdeTHBIE POPMYJIBI a)
0 U3MEPEHUIO YBEIMUEHUS O0BEKTHBA, 0) TI0 U3MEPEHHIO BEIIMYUHBI MUKPOOOBEKTA, B) TIO
M3MEPEHUIO TpeJieNa pa3pereHis 00bEeKTHBa MUKPOCKOTIA.

7.Kak B maHHO# paboTe HAXOIAT MOTPEITHOCTH U3MEPSAEMBIX BETHYNH (YBEIHUCHHS
MHUKPOCKOIIa, pa3Mepa MUKPOOOBEKTa, IIpeiesa pa3penieHus)?

14,

Tema 14 «3yuenne nojsipumerpa. U3mMepeHne KOHIEHTPALMH PACTBOPA ONTHYECKH
AKTHBHBIX BEI[ECTB MPHU MOMOIIH MOJISIPUMETPa)»

1. CBeTOBbIE BOJHBI — 3TO BOJIHBI OIIEPEUHBIE WU MPOAOJIbHBIE?
2. Pacckaxkure 0 «CTPYKType» dJEeKTPOMArHUTHOM BoJHBI. Kakoi cBeT Ha3bIBaeTCA
€CTECTBEHHBIM WJIM HENoJsipu30BaHHbIM? JlaiiTe onpeaeneHue nosipu3oBaHHoro ceera. Kak
MOJKHO TIOJIYYHTh TOJISIPU30BAHHBINA CBET?
3. Yro Takoe nonspusaTop u ananuzarop? Hamummre u 0o0bsicHUTE QOpMyITy 3aKOHA
Maimoca.
4 JlaliTe ompenereHne ONTHYECKA AKTUBHOTO BEIIECTBA, NMPHUBEIUTE IPUMEPHI ONTHYECKU
aKTHUBHBIX BEIIECTB.
5.00BsicCHUTE SABJICHUE BpAIEHUS TUIOCKOCTH KOJIeOaHU TOJISIPU30BAHHOTO CBETA!
HaAIUIIATE U 00BICHUTE (HOPMYITY, ONIPEACIISIONTYIO0 3aBUCUMOCTD yTila MOBOPOTA INIOCKOCTH
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KOJICOAHUH MOJIIPHU30BAHHOTO CBETA OT KOHIICHTPAIMH PACTBOPA ONTHYCCKH AKTUBHOTO
BEILIECTBA.

6.Ut0 nmoka3bpiBaeT KO3((HUIIUEHT, Ha3bIBAEMBIH YICILHBIM BpaleHueM? 3aBUCUT JIN
3HAYEHHE Y/EJIbHOTO BpPAIllEHHs OT JUIMHBI CBETOBOM BosIHBI? Hanuimre u o0bsicHUTE
(dhopmyIy ¥ eAMHHILY U3MEPEHNUS YICIbHOTO BPAIICHUSL.

7.Uro moxatelBaeT KOHLIEHTpALUs pacTBopa?

8.Pacckaxxure ycTpoHCTBO, IPUHLIUIT PAOOTHI MOJSIPUMETPA U COZIEPKAHUE IKCIIEPUMEHTA 1O
M3MEPEHUIO YIEIbHOTO BPAILICHUS U KOHIIEHTPAUU PacTBOPA ONTHIECKN aKTUBHBIX
BemecTB. [1o kakoif popmMysie onpenessfoT KOHIEHTPAHIO PacTBOPA C IIOMOIIBIO
noJiipuMeTpa’?

9 Kak B ZlaHHOﬁ pa60Te HaxXo4dAT NOrpeIHOCTH I/ISMepeHI/Iﬁ YACIBLHOI'O BpalllCHUSA U
KOHIICHTpAallun paCTBopa?

15

Tema 15 «McciienoBanne CieKTPOB 0MOJOTMYeCKH BaKHBIX MOJIEKYJI IIPH OMOLIH
CIEKTPOCKOMA

1. OOBSICHUTE MEXaHHU3M M3JTYyUCHHsI CBETa aTOMaMH BellecTBa. UeMy paBHA dHEPTHUS
n3mydaeMoro ¢oroHa?
2. Hanwmmre u 06bpscHUTE (HOPMYITY, ONPEACISAIONIYIO YaCTOTY H3ITyUeHHsS IIPH
Mepexo/ie aToMa ¢ OJHOTO SHEPTeTHYECKOTO YPOBHS Ha JPYTOM.
3. OO0BsICHUTE MEXaHU3M BO30YXIeHHS aToMma, chopMmynupyite 3akoH Kupxroda.
4, Jlaiite onpeesieHne qucriepcuu cBeta. B uem nposiBiseTcs aucnepcus npu
MPOX0XKJCHUH CBETa Yepe3 TPEXTPaHHYIO MpU3My?
5. Jlaiite onpenenenue crekrpa. Kakue crieKTpsl Ha3bIBalOTCS CIIEKTPAMH
ucnyckauus? YTo sBISETCS U3TydaTeIIMU THHEHYATOrO, CILIONIHOTO B OJI0CATOTrO
CreKkTpoB uciyckanus? OObsICHUTE MEXaHM3M MOIYUSHHs JIMHEHYATOTO CIEeKTpa
UCITyCKaHHs BOJOPO/A.

6. JlaiiTe onpeneneHue U 00bSICHUTE MEXaHU3M MOJTYUSHHS CIIEKTPa MOTJIOLICHUS.
7. Yro Takoe creKTpaibHbIN aHanu3? Pacckakure ycTpoicTBO U MPUHIKI paboThI
CIEKTPOCKOINA; HA TAMATh HAUEPTUTE XOJ JIydell B CIIEKTPOCKOIIE

8. Pacckaxure conepikaHue SKCIIEPUMEHTa 110 TPaJyHPOBKE CIIEKTPOCKOIIA U
M3Y4YCHUIO CHEKTPOB MCIYCKAHMUS M TIOTJIOIICHHS

16

Tema 16 «MccaenoBanne 0CBeLIEHHOCTH padoyero MecTa NpM MOMOILIH JIOKCMeTPay
1. JlaiiTe onpeaeneHus MOTOKY U3Jy4EeHHs, CBETOBOMY IMOTOKY, CHJIE CBETa, OCBEIIEHHOCTH.
Hanmmure ux onpenenstomnue Gopmyinsl. HazoBuTe nx e AMHUIIBL.

2.0060cHYyliTe HEOOXOAMMOCTH KOHTPOJISI OCBEMEHHOCTH OBITOBBIX W MPOU3BOJCTBEHHBIX
MOMEILEHUH.

3. Pacckaxxute 00 yCTpPOHCTBE JIIOKCMETPA.

4. OOBsACHUTE, TTIOYEMY B JIIOKCMETPAaxX B KadecTBe (POTOIIEMEHTOB UCTIOIB3YIOTCS
CEJICHOBBIE MOTYTIPOBOIHUKH.

5. O0BsicHUTE, C KAKOM 1IEJIBI0 JIIOKCMETp CHaOkaeTcs norsotureieM. Kak on
UCIOJIb3YyeTCs?

6. Kak onpenenuts aOCONOTHYIO ¥ OTHOCHTENIHLHYIO MOTPEITHOCTH OCBEIEHHOCTH?

7. Kakue BenMYMHBI B 3TOH paboTe N3MEPSIOTCs HENOCPEACTBEHHO, KOCBEHHO?

8. Kak B manHoii paboTe HAXOIAT OTHOCUTEIHLHYIO ¥ a0COIOTHYIO TIOTPEITHOCTH CHITBI
cBera?

17

Tema 17 «MAccnenoBanue paaManOHHONH 00CTAHOBKY B MOMeLEHUI)
1. Tloyemy BeTepHHAPHOMY Bpady HEOOXOMMO 3HATH YPOBEHb HOHH3UPYIOIIUX U3ITYICHUI
(oLleHMBATH PaIMAIUOHHYIO CUTYALUIO)?
2. Uto Ha3bIBAIOT HKCIO3ULIMOHHOM 10301 HOHM3UPYIOUTNX H3nyueHni? KakoBsl ee
eauHulp! u3mMepenus B CH, BHeCUCTEMHBIE €IUHUIIBI, KAKOBO COOTHOIIEHUE MEXIY dTUMU
eIMHHAIIaMU?
3. UT0 Ha3bIBAIOT MOTJIOMICHHOH 10301 HOHU3UPYIOMNX H3nydeHnid? KakoBrl ee
exanauUIB! m3Meperns B CH, BHeCHCTEMHBIE € THHUIIBI, KAKOBO COOTHOIIEHHE MEXIY STHMHU
eanHUIaMn?
4, HazoBure k03QGuIueHT, BEIpaKaronfii CBsI3b MEXTY IOTJIOMIEHHONW 030 U
JKCIIO3UIIMOHHON 0301 MOHU3UPYIOMIMX M3nydeHui? [IpuBenute ero 3HaYSHUS IS
Pa3IMYHBIX BUIOB HOHU3UPYIOMINX U3ITyICHHUI.
5. UTo Ha3BIBAKOT OMOJIOTMYCCKON SKBHBAJICHTHOW 0301 MOHU3UPYIOIIMX H3TydCHHI?
KaxoBel ee enunnnsl n3mepenus B CU, BHeCHCTEMHBIE €IUHUIBI, KAKOBO COOTHOILIEHHE
MEXAY 3TUMU eJUHULIIAMU?
6. KakoB cmbIcn koadduIrieHTa OTHOCUTENILHOM OHosIornyeckoi a3 pekTHBHOCTH
(OB9)? Ot yero 3aBUCHUT €ro 3HaUeHHE?
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7. [aiite onpeneneHue U npuBeauTe GOPMYIIbI MOITHOCTH 103 HOHU3UPYIOIIUX
W3JIy4EHUH.

8. Kaxoe Guonorudeckoe JecTBUE OKa3bIBAIOT HOHU3HPYIOIIHE n3ydeHus? Ha uem
OCHOBAHBI METOIBI OOHAPYKECHUS U PETUCTPAIIIH HOHU3UPYIOMHNX N3TydeHnii? Pacckaxure
00 ycTpoiicTBe M IPHUHIIMIIE AeicTBHA cueTdnka [ eiirepa — Mrosepa.

9. Pacckaxute 00 ycTpoHCTBa M MPUHITUIIE EHCTBUS Ao3uMeTpa ObrroBoro JIPTh —
90.
10. UeMy paBHAa OTHOCHUTEINBHAS ITOTPEITHOCTH ITPH N3MEPEHNH MOIITHOCTH J103

MOHM3UPYIONINX U3NydeHui no3uMerpoM 0biToBeIM JIPT'D — 90? TpuBenute Gopmymy st
oTpeneneHus aOCOTIOTHON MOTPEUTHOCTH U3MEPEHHSI MOITHOCTH SKCIIO3UIIMOHHON 1
9KBUBAJICHTHOMN J103 HOHU3UPYIOUIUX U3JTyUYCHUN.

18 Tema 18 «IloaBenenne nToroB 6MOPU3NUECKUX UCCIETOBAHUIDY
1. KakoBa ponb OHOPU3NIECKOTO HCCIIENOBaHHUS B NPO(HECCHOHATHLHOW TOITOTOBKE
BETEPUHAPHOTO Bpada?
2. [IpowirocTpUpyHTE CBOM MPEIIONIOKEHUS TpUMEpaMu M3  J1aDOPaTOPHOIrO

NpaKTHKyMa 110 Ouosornueckoi ¢usuke.

Kpurepuu onenuBanus oTBeTa (TadJ.) AOBOASTCS O CBEACHHS OOy4YaIOIIUXCS B Hadaje
3aHsATHI. ONeHKa 00BABISIETCS] 00yJaroIEeMycsl HETIOCPEACTBEHHO MOCTIe OTBETA.

Ilkana Kputepuu oneHuBanus

- 00y4Jaromuics MOJHO YCBOWI y4eOHBIH MaTrepual;

- TMOKa3blBa€T 3HAHME OCHOBHBIX MOHSTUN TEMBI, I'PaMOTHO MOJb3yeTCs
TEPMUHOJIOTHEH;

- IPOSBISIET YMEHHUE aHAJIM3UPOBATh U 00001aTh HHPOPMALIHIO;

OneHka 5 - JEMOHCTpPHpYET yYMEHHE  H3JaraTb Y4eOHBIH MaTephajl B ONpEICIICHHOH
(oTMaHO) JIOTHYECKOH MOCIEJ0BATEIbHOCTY;

- JIEMOHCTpPHpYET C(HOPMHUPOBAHHOCTh W YCTOMYMBOCTh 3HAHWH, YMEHHH H
HaBBIKOB;

- Moryr OBITh JONyIIEHBI OJHA—[BE HETOYHOCTH IIPH  OCBEILICHUH
BTOPOCTENEHHBIX BOMPOCOB.

OTBET YAOBJICTBOPSCT B OCHOBHOM Tp€60BaHI/IHM Ha OLCHKY «5», HO HOpUu 3TOM

HMEET MECTO OJMH U3 HEJOCTATKOB:
Ornenka 4 A a

- B YCBOGHHM Yy4YeOHOro MarepHasia JOIYIICHb HeOONbIIue NpoOensl, He
WCKa3MBIIME COACP)KAHHWE OTBETa; B M3JIOKEHHM MaTepuana JIOMYyIICHbI
HEe3HAYHMTEJIbHbIE HETOYHOCTH.

(xoporo)

- HEMOJIHO WM HENOCJIeN0BaTeIbHO PACKPBITO COJEpXKaHHe MaTepuaia, HO
MmoKa3aHo oOmiee MOHWMAaHHE BOMpPOCAa H  TMPOJEMOHCTPHPOBAHBI  YMEHHA,

JIOCTATOYHBIE ISl NaJbLHEUIIEr0 YCBOCHHS MaTEpHAIa;
Ornenka 3 A Y p i

- UMEIUCh 3aTPYAHCHUS WM JONYIICHHI OMMOKH B ONpPEICICHHU IOHSITHH,
UCTOJIB30BaHUN TEPMHUHOJIOTUH, WCIPABICHHBIC TIIOCIC HABOISIIUX BOIPOCOB;
BBISIBJICHA HENOCTATOYHAs  C(HOPMUPOBAHHOCTh 3HAHWUN, YMCHUN W HABBIKOB,
00y4aroUIMiCs HE MOXET MPUMEHHUTh TEOPHIO B HOBOH CHTYAIHH.

- HE PACKPBITO OCHOBHOE CO/Iep)KaHUe y4eOHOTro MaTepuaa,;

- OoOHapy)XeHO HE3HaHHWE WM HETOHUMaHHWe OOJNbINeH WM Hanboliee BaKHON
4acTH y9eOHOTO MaTepuaa;

- JIONYyLICHbl OMIMOKM B ONpPEICJICHUH IOHSATHUH, MIPU  KUCIOJIb30BAHUH
TEPMHUHOJIOTHH, PEIICHUH 3a7ad, KOTOPbIe HE HCIPABJICHBI I0CJIE HECKOIbKUX
HABOJSLIUX  BOIPOCOB; He c(hOPMHPOBaHbI KOMIIETCHIMH, OTCYTCTBYIOT
COOTBETCTBYIOIINE 3HAHUSI, YMEHUS M HABBIKH.

(Y1OBIETBOPHUTEIIBHO)

Orenka 2

(HEYIOBJIETBOPHUTEIHHO)

4.1.2. OneHnBaHHue 0TYETA 1O JIAOOPATOPHOIT padoTe

Otuer mno sabopaTopHON paboTe UCHOJB3yeTCcs [UIsl OLEHKH KadyecTBa OCBOCHHUS
o0yJaromuMcsi  OCHOBHOW NpOQeCcCHOHATBHONM 00pa3oBaTeIbHONM MPOrpaMMbl MO OTICIBHBIM
teMaMm aucuumuiniabel. Conepkanue U opma ordyera 1o j1a0OpaTOpHBIM paboTaM NMPUBOAUTCA B
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METOAMYECKUX yKa3aHUsX K JaboparopHbiM padoram (1. 3 @OC). ConepkaHue oTueTa U KPUTEPUU
OIICHKH OT4YeTa (TalJI.) JOBOJATCS IO CBEACHHS OOYJAIOIIMXCS B HAUaJIe 3aHSITHI.

OreHOYHBIE CpeICTBA

Koo n
HalMEHOBaHHUE
AHIUKATOpa
KOMIICTCHIIUU

Tema 1 «®@u3zuyeckue BeJuunHbl. [IpudamKeHHbIe BEIYHCIEHU
1.Kak Ha3bIBaIOT CBOMCTBO MaTepUH, KOTOPOE MOKHO H3MEPUTH HA OTBITE ((PU3NICCKOM
BEITMYMHON)? MPUBEAUTE IPUMEPHI (PH3UIESCKUX BEITHINH.
2.IlpuBenuTe IpUMepH YUCICHHBIX 3HAYCHUH (PU3NIECKUX BeTHIrH. Kaknmu yuciaMu oHH
BBIPA)KCHBI, TOYHBIMU HITU TIPUOIIKCHHBIME?
3.CopmynupyiiTe U3BECTHBIC BaM MPABUIIa OKPYTJICHUS MPUOIMKCHHBIX YHCEIL.
4.ChopmynupyiTe N3BECTHBIC BaM MPABUJIA CIIOKCHUS / BBIYUTAHUS TPUOIIKEHHBIX YUCEIT
5.ChopmynupyiiTe H3BECTHBIC BaM MPaBIJIa YMHOKCHUS/ACICHHS TPUOTMKEHHBIX YHCEIT

Tema 2 «M3mMepenns GpU3NIeCKUX BeJHIHNH»
1.YT0 3HaYHUT «M3MEPUTH (PUZNYECKYIO BETHUUHY»?
2.IlpuBenuTe METOAUKY OJHOKPATHBIX HEIIOCPEACTBEHHBIX H3MEPEHUN
3.IlpuBenuTe METOANKY MHOTOKPATHBIX HETIOCPEICTBEHHBIX N3MEPEHUN
4 TlpuBenuTe METOANKY KOCBEHHBIX U3MEPEHUI
5.IlpuBenuTe METOANKY N3MEPEHHUS IMHEHHBIX BETMIHH ITAHT €HIIUPKYJIEM
6.IlpuBeuTe METOANKY N3MEPEHHMS IPOMEKYTKOB BPEMEHN MEXaHHUECKUM CEKYHIOMEPOM

Tema 3 «M3mepenns Gu3nuecKuX BeTUYHH IEKTPOU3MEPUTEIbHBIMU MPUOOpaMu»
1.IIpuBeauTe mpaBmiIa COOPKU AIEKTPUIESCKUX TETIeH

2.Kak 0003Ha4al0TCs B AJEKTPUUCCKUX IETISIX JICKTPOU3IMEPHUTEIBHBIC TPHOOPHI
3.Kakue cBeieHUs coiepKaTCsl Ha MIKAJIE IICKTPOU3MEPUTEIHLHOTO PUdopa

4. HpI/IBGLlI/ITe METOAUKY HEIMOCPECACTBECHHOTO OAHOKPATHOI'O H3MCEPCHUS l'IpI/I60p0M C

0003HaYEHHBIM KJIACCOM TOYHOCTH

Tema 4 «HUcciiefoBaHue BJIAKHOCTH BO3IYXa»

1. Yto Ha3bIBacTCS a0CONIOTHOM BIAYXKHOCTBIO BO3yxa? B Kakux eUHHIIAX U3MEPSCTCS
a0COJIFOTHASI BIIAYKHOCTH?

2. Yro Ha3BIBaETCS MAKCUMAIFHON BIAXXHOCTHIO? 3aBUCUT JIM MaKCHMallbHAsl BIIAYKHOCTH
BO3/yXa OT €0 TeMIIepPaTyphI?

3. Uro Ha3bIBaeTCS TOYKOU POCHI?

4. YTo HaA3BIBACTCSI OTHOCUTEIHHON BIQKHOCTHIO? 3anmuiuTe U o0bsicHUTE popmyiTy,
OTIPEIEIIAIONTYI0 OTHOCHTENFHYIO BIAKHOCTB BO3IyXa.

5. Pacckaxkute, kKakoe 3HaYCHHE MMEET BIIAYKHOCTB BO3IyXa JJIsl )KHBOTHBIX?

6. Pacckaxxute 00 ycTpoiCTBE U MPUHIKIAX pabOThl TUTPOMETPA,

rurporpada u ICUXpoOMETPOB.

Tema 5 «McciienoBaHue ABM:KEHUsI KPOBH B CepP/IEYHO-COCYAUCTOM CHCTEMe JKUBOTHBIX
U YeJI0BEKa»

1. Uro Takoe naBiieHue KUIKOCTH (OnpeeneHue, onpeaensiomas Gopmyna, enHHIbI
n3MepeHus)?

2. U3 kakux aBJICHUI CKIIAJBIBACTCS MOJHOE JaBJICHHUE KHUIKOCTU B MOTOKE?

3. U3 xakuX 3JIEMEHTOB COCTOUT KPOBEHOCHAs crcTteMa oprann3Ma’? Kakue QyHkimm
BBIMOJTHSIOT 3JICMEHTHI KPOBEHOCHOW CHCTEMBI?

4. Kak B opraHu3Me JIOCTUTAeTCsl YMEHBIICHUE CKOPOCTH TCYCHUS KPOBH IO MEpe
Pa3BETBIICHUS KPOBCHOCHBIX COCYIOB?

5. Kak B opranmsme JOCTHTacTCs PABHOMEPHOCTh TCUCHHS KPOBH B KaIMILIsIpax?

Uro Takoe myJibcoBasi BoJiHA?

6. Kak u3mensieTcst 1aBjieHUE KPOBU MO MEPE Pa3BETBICHUSI KPOBEHOCHBIX cocyaoB? Uto
Takoe apTepualibHOE (CUCTOIUYECKOE U IUACTOINYECKOE) AaBIeHUEe?

7. HazoBuTE METOIbI M3MEPEHUS apTEPHATBLHOTO JIaBieHUs. KpaTko pacckakuTe CyTh ITHX
METOJIOB.

8. OOBsICHUTE YCTPOWCTBO U MPUHLIUI ICHCTBHS COUrMOMAaHOMETPa U CHOUTrMOTOHOMETPA.

Tema 6 «MccneqoBaHue MJIOTHOCTH KHIKOCTH NPH MOMOIIH BecoB Bectdans
Yto Ha3bIBaeTCS Maccol Tena? B kakux eIWHUIIAX U3MepseTCs Macca?
Uto Ha3pIBaeTCS IUNIOTHOCTHIO BemiecTBa? B KakuX equHUIAX U3MEPSIOT IUIOTHOCTH?
Kaxk B manHO# paboTe n3MepseTcs MIOTHOCTh?
ChopmynupyiiTe 3aKk0H ApXuMe/a, 3alUIIATe U pa3bsICHUTE GOpMYITy ApXUMETOBOM CHIIBI.
Kax yctpoenst Becbl Bectdansa? B uem 3akimrouaeTcs uX peryJInpoBKa mepes padoToit?
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OT 4ero 3aBHCHT BEJIMYMHA BBITAJIKUBAIOIEH (ApXUMEI0BOI) CHIIBI, IeHCTBYIOIIEH Ha
«TIOTITABOK» BECOB, P YCIIOBHH €TI0 ITOJTHOTO MOTPYKEHHS B KUIKOCTH?

HanmmmTe u pa3pscHATE ypaBHEHHE, UCTIOIB3YEMOE IPH U3MEPEHNH ITIOTHOCTH KUIKOCTH
Becamu Becrdans,

HatinuTe, yemMy paBHa IIIOTHOCT KHUIKOCTH, B KOTOPOH BECHl YPaBHOBEIICHBI CIIETYIOIINMHU
pelitepamu: A— Ha kprodke, B — Ha 3apyOke 7, C — Ha 3apyOke 3.

B yewm 3aximouaeTcsi METOI ONPEACIICHHS TNIOTHOCTH KPOBH, IPUMEHSIEMbIN B JaHHOU
pabote?

Kak B manHOi#1 paboTe onpenensoT abCOTIOTHYIO H OTHOCHTENBHYIO ITOTPEITHOCTH
M3MEPEHUs TIIOTHOCTH KHUIKOCTH?

7. Tema 7 «MccneroBanue BA3SKOCTH )KHIKOCTH, U3MepeHHe K03 duuneHTa BA3IKOCTH»
1. KakoBa ¢usudeckas mpupoaa BHYTPEHHETO TPEHHS B KUIKOCTIX? B uem mposBisieT cedst
BHYTpEHHee TpeHue?

2. Yemy paBHa cuiia BHyTpeHHEro TpeHus? Hanmummre u o0bsicHuTe (hOpMyITy 3aKOHa
HeroToHa 1711 BHYTPEHHETO TPEHHSI.
3. UYro Takoe rpasueHT Gu3nueckoi BennyuHbI? ['paleHThl KaKUX BEJIMYHMH BCTPEYAIOTCS B
JaHHO# pabote?
4. Naiite onpenencHue K03hQUIIUCHTA BI3KOCTH KHUIKOCTU. Kakol enuHuIer H3MepsaeTCs
k03¢ ¢unnent Bsiskocty B CU? UTo M Kak BIMAET Ha BEJINYMHY KO PHUIMCHTA BI3KOCTH?
5. Chopmynupyiite 3akoH [lyaseins; HanummTe 1 00bsicHUTE Gopmyity 3akoHa [lyaseitns.
6. Pacckaxute ycTpoiicTBO Buckosnumerpa OcTBalbia U COAEPKaHNE IKCIIEPUMEHTA 110
HU3MEpEeHNI0 KO3PPUITUEHTA BSI3KOCTH TUM BUCKO3UMETPOM.
7. BeiBemute 1 00BsIcCHUTE POPMYITY JUTsl pabOTHI ¢ BUCKO3uMeTpoM OcTBajbaa.
Kak B 1aHHO# paboTe HAXOAAT OTHOCHUTENBHYIO M a0COIIOTHYIO TIOTPELIHOCTH U3MEPEHNUS
K03 (HHUITHEHTA BA3KOCTH YKUIKOCTH'?
8. Pacckaxure ycTpoiicTBO M npuHIMN paboTsl Bucko3uMeTpa BK - 4. BeiBeaute n
o0bsicHuTE, HOpMyITy AJst paboThI ¢ BUcKo3uMeTpoM BK- 4.

8. Tema 8 «MccneqoBaHue yIpyrux cBOMCTB KOCTHOH TKAHH, H3MePeHHEe MOy I

yHpyrocTm»

1. Uro naszwiBaercs nedopmanueii? HazoBure Tunsl nedopmanuii, pacCKpouTe CMBICT 9THX
Ha3BaHML. UTO Takoe OTHOCUTENbHAS Aedopmarus?
2.Copmynupyiite 3akon ['yka. Hanumure u paszbsicHure Gopmyity 3akona I'yka.
3.PacckpoiiTe PU3NIECKUI CMBICT MOAYJISI YIPYTOCTH. B Kakux enuHUIIaX U3MEPSETCS
MOJyJIb YIPYrocTu? 3aBHCHUT JIN BEJIMYMHA MOIYJISI yIIPYTOCTH OT Pa3MEpOB
nehOpMHUPYEMOTO Tella ¥ MPUIIOKEHHBIX HArPYy30K?
4.Yto Takoe ctpena mporuoda?
5.3anummTe U pazbiacHuTe popMyiry 3akoHa ['yka B mpuMeHeHNH K TehopMaiuy U3ruoa
OJTHOPOJIHOTO CTEP3KHsI MPSIMOYTONBHOTO cedeHusa. Hamummre n paszpsicHuTe hopmyiy, o
KOTOPOH B JaHHOHM paboTe N3MEPSIOT MOAYJIb YIIPYrOCTH
5. Pacckaxute ycTpoHCTBO SKCIIEPUMEHTAIbHON YCTAHOBKU U COAEPIKaHKE HKCIIEPUMEHTA
MO U3YyUYCHUIO 3aKOoHA ['yKka U U3MEpEeHHI0 MOJYJs YIPYrOCTH.
6.Kakoii BUJ TOIDKHBI UMETh rpaUKH 3aBUCUMOCTH A OT F?
Kak B nanHO# paboTe HaXOIAT OTHOCUTENBHYIO M a0COIOTHYIO TIOTPELIHOCTh MOYJIS
YIpPYTOCTH?

9. Tema 9 «MccnenoBanue cBOHCTB yJIbTPa3ByKa, H3yUeHHE YJIbTPA3BYKOBOI0

TepaneBTHYECKOro anmnapara»

1. Yto Ha3BIBAIOT YIBTPa3BYKOM?
2. Kak nmomy4arot ynbTpa3Byk?
3. JlaiiTe moHATHE O SIBICHUYU KaBUTALMH U ITOPOTE KaBUTALIHH.
4. JlatiTe MOHATHE 00 aKyCTUIECKUX MOTOKAX YKHIIKOCTH.
5. B uém 3axmovaeTcs: OnoJI0Tn4ecKoe IeHCTBIE yabTpa3ByKa?
6. JlaiiTe MOHATHE O MEXAHUYECKOM BO3JEHICTBUU yIbTpa3ByKa.
7. Jlaiite moHsTHE O TEIIOBOM 3 (EKTe yIbTpa3ByKa.
8. laiite moHATHE O (PU3UIECKOM JIEHCTBUM YIbTPa3ByKa.
9. Kakne BUIb! KOHTAKTa M3ITy4aTelsl HCTIOJIB3YIOT YIbTPa3ByKOBOM Tepanun?
OxapakTepusyiTe ux.
10.Kakune criocoObl 03By4HBaHHs IPUMEHSIOT B YJIBTPa3ByKOBOW Tepanuu?
11.KakoBa poyib KOHTaKTHOTO BEIIECTBA MpH mpoleaype Y3 odmyueHus?
12.Pacckakute 0 Ha3HAYCHUH, PEKUMAxX U 0OCOOEHHOCTAX paboTs! anmapara BYT - 1;
13. Pacckaxure, Kakie Oprasbl yrnpasieHus umeet anmapat BYT - 1?
14.Pacckaxxure, KaKOB MOPSIOK padoThl ¢ ammaparom BYT- 17

10. Tema 10 «HccaenoBanne 31eKTPONPOBOIHOCTH KUBOI TKAHU, H3MepPEeHHe YeJbHOIr0
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COTPOTHUBJICHUSD
1. Yro Ha3BIBaETCS BOJBTAMIIEPHON XapaKTePUCTHKON poBoaHuKa? ChopMyHpyiTe 3aKOH
OmMa 17151 yyacTKa 1end (MEeTauTHIeCKUX MPOBOJHUKOB M JICKTPOJIUTOB).
2. Uto TaKkoe 3IEeKTPUIEeCKOe COTPOTHBIICHNE MPOBOAHNKA? Kakoi equHUIIeH n3MepseTcs
comporusiieHne? Hammmmmure u pa3psicHuTE HOpMYITy, BEIPAKAIOIIYIO 3aBUCUMOCTh
COTIPOTHBIICHHS POBOIHUKA OT €TO Pa3MEPOB U MaTEpHaa.
3.Ut0 Takoe yaennrHOe COTPOTHBIICHNE IPOBOIHNKA; KAaKOH SIUHUIIEH, H3MEPSIOT YACTHHOE
conpoTHBIIeHHE?

4.00bscHUTE TIPUPOTY MIESKTPOIPOBOJIHOCTH KUBBIX TKaHEH. B 4eM cOCTOUT CYIIHOCTh
SBJICHUS TOJISIPU3AIINH TKaHU MPH MIPOX0KICHUN TOKa B Hel? UTo Takoe KpuBas
MOJIIPU3AI[UN TKaHU?

5.Hauepture 1 pa3bACHUTE CXEMY AJIEKTPUUECKOM LEMH IKCIIEPUMEHTAIIbHOW YCTaHOBKH.
Pacckaxure copeprkaHne SKCIIEPUMEHTA TI0 TIOCTPOSHUIO KPUBOH MOJIAPHU3ALINH.

6.ITo xaxo#t popmysie BEIYUCISIOT yelIbHOE conpoTuBieHre? Pacckaxkure coneprxaHue
9KCIIEPUMEHTA 110 U3MEPEHUIO YIEIBHOTIO CONPOTHUBIICHHS )KUBOW TKaHU.

7.Kax onpenessitoT OTHOCUTENBHYIO M A0COIIOTHYIO IIOTPELIHOCTH U3MEPEHHUS YACIBHOTO
CONPOTHUBJICHUS KUBOW TKaHU?

11.

Tema 11«HccnenoBanue ABUKEHHUS HOHOB B KUBOW TKAHU, H3yYeHUE METOI0M
3aeKTpodopesar»

1.00BscHUTE IPUPOAY FIACKTPOIPOBOTHOCTH KUBOU TKAHH.
2.Kakum oOpa3om kuBast TKaHb MAIMEHTa BKIIFOYAETCS B JIEKTPUIECKYIO IIETTh?
3.Kakoe 3HaueHHE TIPU 3TOM UMEIOT MPOKIAIKH O AIEKTPOIaMu?

4.B 9eM cOCTOUT MpoIieypa ralbBaHU3aMK 1 HOHOGope3a? B ueM 3akimoyaeTcst ux
OHOJIOTHYECKOE IeiicTBHE?

5.HauepTute (110 maMsITH) SIEKTPHUECKYIO CXEMY aImapaTa Ui TajdbBaHU3aluN 1
HoHO(OpEe3a; pacCKaXKKTE, Kak padoTaeT armmapar.

6.Pacckaxunre, Kak OCYIIECTBIICTCS MPOLEAYPHI FaIbBAHU3AIMU I HOHO(pOpE3a.
7.410 ourymaeT nmauueHT Bo BpeMs npoueaypsl? Ilouemy?

12.

Tema 12 «Uccaenopanne Bausiausa IMII paguonnanaszona Ha OHoI0rHYecKne 00bEeKThI
NpH oMoy annapara 1ias Y BU-repanun»

1. Pacckaxute NpUHIMINAIBLHOE YCTPOHCTBO BHICOKOYACTOTHBIX TEPAEBTHYECKUX

anmaparos.

2. O0BSICHUTE MEXaHU3M BBICOKOYACTOTHOTO Harpena.

3. Yro Takoe naaykToTepMusi? OOBSICHATE MEXaHU3M HHIYKTOTepMHUH. Kak pacrmoyararot

W30JTMPOBAHHBIN THOKHIA KaOesb 10 OTHOIIEHUIO K MAIUEHTY TIPH dTOH Tpotieaype?

4. Yro takoe YBY - tepanusi? O0bsACHUTE MEXaHU3M HarpeBa mpu 3Toi nporeaype. KakoBo
OCHOBHOE TepanesTuueckoe nerictsue Y BU-tepanuu? I'ne pacronararor obiacts Tena
nanuenTa npu Y BU-repanuu?

5. KakoBo ocHOBHOe Ha3HaueHue anmapaTa Y BU-66? 13 kakux OCHOBHBIX qacTe OH
COCTOHUT?

6. PacckaxuTe 00 oOpraHax ympasJiCHHs U KOHTPOJIs anmapara Y BU-66.

7. Kakyro npoueaypy kpome YBU-tepanuu MOXKHO OCYIIIECTBUTH ammnapaTtom Y BU-667
Kaxkue nepeobopynoBanus Haa0 Uit TOTO MPOU3BECTH?

8. Kakue mepsl 6e3omacHocTH Hago coOI0aaTh py padboTe ¢ anmnapaTom YBY-66?

9. PacckaxuTe 0 METOIMKE IKCIIEPUMEHTA TI0 N3YyUCHHIO TETIOBOTO IEHCTBHSA
BBICOKOYACTOTHOTO JIEKTPHIECKOTO TOTIS.

10. Pacckaxure o MCTOAMKE SKCIICPUMCEHTA IO U3YUCHHUIO TCIUIOBOT'O [[eﬁCTBHH
BBICOKOYAaCTOTHOI'O MarHuTHOI'O I10JIA.

13.

Tema 13 «Hccnenopanne MaIbIX 00bEKTOB IPH NOMOIHM ONTHYECKOr0 MUKPOCKOM A
1 .O0BsgCcHHUTE, YTO HA3LIBACTCS JTUH30M, TIABHON ONTHYECKOM OCBHIO JIMH3BI, ONTHYECKAM
IIEHTPOM JIMH3BI, POKYCOM M (POKYCHBIM PACCTOSTHUEM; UEMY PaBHO JIMHEHHOE YBEITHUCHUE
JINH3EI?

2.Haueprture (110 maMsATH) X0 Iydeld B MUKPOCKOIIE U OOBSICHATE TIPHHIIAIT PaOOTHI
MUKpockora. Ha30BUTe OCHOBHBIE Y3JIbI M MEXaHU3MbI MUKPOCKOTIA U OOBSICHUTE UX
Ha3HAa4YCHHE.

3.Hamumute n 00bscHUTE (POPMYIIBI, AAFOIIHE BOZMOKHOCTh HAWTH yBEIMUCHHE OKYJISAPA,
YBEJIMYCHUE OOBCKTUBA U YBEIMYCHHE MUKPOCKOIIA.

4.00BsICHUTE, YTO HA3BIBACTCS pPa3pellaroIiell ClIOCOOHOCTBIO ONTHYECKOTO mnpubopa. Yem
00yCJIOBJICHA pa3pellarolias ClioCOOHOCTh?

5. JlaliTe onpeneneHue mpeea pa3peiieHus ONTHISCKOTO MPHOopa, HAUIITUTE U
pasbsicHUTE GOPMYIIBI, JAIONIIE 3HAYCHUS MPEJIeiia pa3pelieHus] 00bEKTHBA MUKPOCKOIIA
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IPY IPSMOM U HAKIIOHHOM OCBEIICHUHU 00BEKTa MUKPOCKOIHpoBaHus. Kakum o0pa3om
MO>KHO YJIYUIIHTh Pa3pemaronyio crrocoOHOCTh MUKpOCKOTa?

6.Pacckakure conepikaHre SKCIIEPUMEHTa, HAMUIITUTE H O0BICHUTE pacdeTHBIE POPMYJIBI a)
0 U3MEPEHUIO YBEIIMUEHUS O0BEKTHBA, 0) TI0 U3MEPEHHIO BEIIMYUHBI MUKPOOOBEKTA, B) TIO
M3MEPEHUIO MpeJiesia pa3penieHusi 00beKTHBA MUKPOCKOTIA.

7.Kax B jaHHO# paboTe HAXOIAT NOTPELIHOCTH U3MEPSEMbIX BEIHYHH (YBEIHUCHUS
MHKPOCKOIIa, pa3Mepa MUKPOOOBEKTA, IIpeiesa pa3penieHus)?

14,

Tema 14 «3yuenne nojaspumerpa. U3mMepeHne KOHIEHTPAIUH PACTBOPAa ONTHYECKHU
AKTHBHBIX BellIeCTB NPH MOMOLIH MOJISIPUMETPay

1. CBeTOBbIE BOJIHBI — 3TO BOJIHBI OMIEPEUHBIE UM MPOAOJIbHBIE?
2. Pacckaxkure 0 «CTPYKType» dJIEKTPOMArHUTHOM BoJHBL. Kakoi cBeT Ha3bIBaeTCA
€CTECTBEHHBIM WJIM HENoJsipu30BaHHbIM? JlaiiTe onpeaeneHue nosipu3oBaHHoro ceera. Kak
MO>KHO MOJYYUTH MOJISIPU30BAaHHBIN cBET?
3. Yto Takoe noisgpusaTop u ananuzarop? Hamummre u 0o0bsicHUTE GOpMyITy 3aKOHA
Manoca.
4 Jlaiite ompezeneHUEe ONTHYECKH AKTUBHOTO BEIIECTBA, MPHBEIUTE MPUMEPHI ONTHIECKH
AKTUBHBIX BEIICCTB.
5.00BsicCHUTE SBJICHUE BpAIEHUs TUIOCKOCTH KOJeOaHU TOJIIPU30BAHHOTO CBETA!
HAIAIINTE ¥ 00BACHUTE (POPMYITY, OIPEACIIIONTYO0 3aBHCUMOCTE YTiIa IIOBOPOTA IIOCKOCTH
KoJIeOaHUH MOJIIPH30BaHHOTO CBETA OT KOHIIEHTPAIIH PACTBOPA ONTHICCKH AKTUBHOTO
BELIECTBA.
6.Yto nokasbiBaeT KOAQPUIIMECHT, HA3bIBAEMBIH Y/ICIBHBIM BpalieHueM? 3aBUCHUT JIN
3HAYCHHE YJICIBPHOTO BPAIICHUS OT JJIMHBI CBETOBOM BONIHBI? Hanwimre u o0bsicHUTE
(hopMyny ¥ eIMHUILY U3MEPCHUS YICIBHOTO BPAIICHUSI.

7.4T0 OKaThIBAET KOHIICHTPAIHSI pacTBopa?

8.Pacckaxxure ycTpoHCTBO, IPUHLIUIT PAOOTHI MOJSIPUMETPA U COZIEPKAHUE IKCIIEPUMEHTA 1O
U3MEPEHUI0 YAEIbHOIO BPAIlEHUS U KOHLIEHTPAI[MH PACTBOPA ONTUYECKH aKTUBHBIX
Beiects. [1o kakoii popMyJie onpenessifoT KOHIEHTPALHIO pacTBOPa € IIOMOILBIO
nousipumeTpa?

9.Kak B manHO# paboTe HAXOMAT MOTPEITHOCTH U3MEPEHUH YACILHOTO BPACHUS 1
KOHIICHTpaIIUH pacTBopa?

15

Tema 15 «McciieoBanye CIEKTPOB OMOJOTHYECKH BaKHBIX MOJIEKYJI IIPH MOMOLIH
CIEKTPOCKOMA

9. OOBsICHUTE MEXaHU3M H3JIyYCHHs CBETa aTOMaMH BellecTBa. YeMy paBHa SHEpTrHs
u3ryyaeMoro ¢potoHa?
10. Hanmmure u 00bscHITE popMyIty, ONIPEAENSIONIYIO YaCTOTY U3JIyYEeHUs [IPpH
Hepexoie aToMa C OJTHOTO YHEPreTHYECKOr0 YPOBHS Ha APYTOH.
11. OOBsICHUTE MEXaHU3M BO30yKAeHHs aToMa, chopMynupyiite 3akoH Kupxroda.
12, Jlaiite onpeenieHne qucriepcuu cBeta. B uem nposiBiiseTcs nucnepcus npu
TIPOXO’KIACHNH CBETA Uepe3 TPEXTPAHHYIO MPU3MY?
13. Jaiite onpenenenue crnektpa. Kakue criekTpsl Ha3bIBaIOTCS CIIEKTPaMu
ucmyckauus? YTo ABIIETCS M3IMydaTeNIMHI JTHHEHIaTOTO, CITIONTHOTO B OJI0CAaTOTO
crieKTpoB uciryckanusa? OObICHUTE MEXaHWU3M IOJIYICHUS JTUHEHIATOTO CIIEKTpa
UCITyCKaHHs BOJOPO/A.

14, JlafiTe onpeneneHne n 00OBICHUTE MEXaHU3M TIOJTyYEHHUS CTIEKTPa MOTIOMICHIS.
15. Urto Takoe crieKTpaibHbIH aHamu3? PacckakuTe yCTpOHCTBO W IPHHIIUIT PaOOTHI
CIEKTPOCKOIIA; Ha NaMsTh HAUYEPTHUTE XOJ JIyUueil B CIIEKTPOCKOIIE

16. Pacckaxure COACPIKAHUC SKCIICPUMCEHTA IO I'PpaAyUPOBKE CIICKTPOCKOIIAa 1
N3YYCHUIO CIICKTPOB MCITYCKAHUS U MOTJIOLICHHUS

16

Tema 16 «Hccaenopanne 0CBEIEHHOCTH pad0o4ero MecTa Npy MOMOIIH JIOKCMETPay
1. JlaiiTe onpeaeneHns MOTOKY U3JTy4EeHHs, CBETOBOMY IMOTOKY, CHJIE CBETa, OCBEIIEHHOCTH.
Hanmmure nx onpenemnsrontue Gpopmynsl. Ha3oBUTe X €IHHALIBL.

2.000cHy#iTe HEOOXOAMMOCTh KOHTPOJISI OCBEIIEHHOCTH OBITOBBIX ¥ MPOU3BOJICTBCHHBIX
MOMEILEHUH.

3. Pacckaxxute 00 ycTpOHCTBE JIIOKCMETPA.

4. O0OBsACHUTE, TOYEMY B JTFOKCMETPax B KauecTBE (DOTOIIICMEHTOB UCIIOIB3YIOTCS
CEJICHOBBIE MOTYTIPOBOIHUKH.

5. OOBsICHHUTE, C KaKOH IeNbI0 JIIOKCMETp cHabXaeTcs rmorjotureieM. Kak o
HCTIONB3YeTCS?

6. Kak onpenenuTs aOCOIOTHYIO M OTHOCHTEIHHYIO IMOTPEITHOCTH OCBEIIEHHOCTH?

7. Kakue BeTMIuHBI B 9TOH pabOTe N3MEPSIOTCS HEMOCPEACTBEHHO, KOCBEHHO?
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8. Kak B manHoii paboTe HAXOIAT OTHOCUTEIHLHYIO M a0COIOTHYO TIOTPEITHOCTH CHIIBI
cBera?

17 Tema 17 «MAccnenoBanue paiManMoOHHOH 00CTAHOBKY B MOMeLEHUM)

11. [Toyemy BeTeprHapHOMY Bpauy HEOOXOAMMO 3HATH YPOBEHb HOHU3UPYIOIINX
U3JIy4YCHUH (OLICHUBATh PaIUAIIMOHHYIO CUTYaIUI0)?

12. Uto Ha3bIBAIOT HKCIO3ULIMOHHOM 10301 HOHM3UPYIOUTNX H3nyueHni? KakoBsl ee
eanHMLB! 13MepeHus B CU, BHeCUCTEMHBIE €TMHHUIbI, KAKOBO COOTHOILIEHUE MEXIY ITUMHU
eIMHHIIaMU?

13. UT0 Ha3bIBAIOT MOTJIOMICHHOH 10301 HOHU3UPYIOMNX H3nydeHnid? KakoBrl ee
exanHuUIB! m3Meperns B CH, BHeCHCTEMHBIE € THHUIIBI, KAKOBO COOTHOIICHHE MEXIY STHMHU
eanHUIaMn?

14, HazoBure k03QGuIueHT, BEIpaKaronfii CBsI3b MEXTY IMOTJIOMIEHHONW 0301 |
9KCIIO3UIIMOHHON 0301 MOHU3UPYIOMIKMX M3nydeHui? [IpuBenute ero 3HaYSHUS IS
Pa3IUYHBIX BUIOB HOHU3UPYIOMINX U3ITyICHHUI.

15. UTo Ha3BIBAKOT OMOJIOTMYCCKON SKBHBAJIICHTHOW 0301 MOHU3UPYIONIMX H3TydCHHI?
Kakossl ee equnuibl namepennst B CH, BHECHCTEMHBIE €AMHUIIBI, KAKOBO COOTHOIICHHE
MEXIy ITHMH CITUHUIIAMU?

16. KakoB cmbIcn koadduIrieHTa OTHOCUTENILHOM OHosIorHYecKoi a3 pekTHBHOCTH
(OB9)? Ot yero 3aBUCHUT €ro 3HaUeHHE?

17. [laiiTe onpenenenue u npuBeaAnTe (HOPMYIIBI MOIIIHOCTH /103 HOHU3UPYIOLIUX
W3JIy4EHUH.

18. Kaxoe Guonorudeckoe JecTBUE OKa3bIBAIOT HOHU3HPYIOIIHE W3ydeHus? Ha uem
OCHOBAHBI METOJIBI OOHAPYKECHUS U PETUCTPAIIIH HOHU3UPYIOMHNX N3TydeHnit? Pacckaxure
00 ycTpoiicTBe M IPHUHIIMIIE AecTBHA cueTdnka [ eiirepa — Mrosepa.

19. Pacckaxxute 00 ycTpoHCTBa M MPUHITUTIEC IEHCTBUS Ao3umMeTpa ObrtoBoro JIPTh —
90.
20. Yemy paBHa OTHOCHTEIIbHAS TIOIPELUIHOCTD [IPU U3MEPEHHH MOIIHOCTH /103

MOHM3UPYIONINX U3ydeHui no3uMerpoM 06iToBeIM JIPT'D — 90? TlpuBenute Gopmymy st
oTpeneneHus aOCOTIOTHON MOTPEUTHOCTH U3MEPEHHSI MOITHOCTH SKCIIO3UIIMOHHON 1
SKBUBAJICHTHOM J103 HOHU3UPYIOUIUX U3JTyUYECHUN.

18 Tema 18 «IloaBenenne HTOoroB 6MOPU3NUECKUX UCCIETOBAHUIDY
3. KakoBa ponb OHOPHU3NIECKOTO HCCIIENOBaHHUS B NPO(HECCHOHATHLHOW TOITOTOBKE
BETCPUHAPHOIO Bpaya?
4. [IpowIrocTpUpyHTE CBOM MPEIIONIOKEHUS TpUMEpaMu M3  J1aOOPaTOPHOIrO

NpakTHKyMa 110 Ouosornueckoi ¢usuke.

OTyeT  OLICHMBAETCA  OLUEHKOM  «OTJIIMYHO»,  «XOpOIIO»,  «YAOBJIETBOPUTEIHHO,
CHEYIOBJIETBOPUTEITHHOY». OIeHKa OOBABIACTCS OO0yYaOMIEMyCs HEMOCPEICTBEHHO IOCTE CIAa4H
OoT4eTA.

Hlkana Kpurepuu onieHuBaHus
- U3JIOKEHHME MaTepuaa JOTMYHO, PAMOTHO;
- cBOOOIHOE BJIaJIcHUE TEPMUHOJIOTHEH;
Ouerika 5 - YMEHHE BBICKa3hiBaTh U OOOCHOBATH CBOW CYKAEHHs NPU OTBETE HA KOHTPOJILHBIE
BOIIPOCHI;
(OTTHYHO) - yMEHUE ONMCHIBATH 3AKOHBI, IBICHUS U IPOLECCHI;
- YMEHHE [POBOIHUTH M OLIEHUBATH PE3YJIbTATH H3MEPEHHH;
- CIOCOOHOCTD PENIATH HHIKEHEPHBIE 33/1aUH.
- U3JIOKEHHME MaTepUaa JOTMYHO, IPAMOTHO;
Onerka 4 - cBOOOIHOE BJIaJIcHUE TEPMUHOJIOTHEN; } }
- OCO3HAHHOE MPUMEHEHUE TEOPETHUECKUX 3HAHMM JUISl OMUCAHUS 3AKOHOB, SBICHHH U
(xoporo) IPOLECCOB, PEIICHUsS KOHKPETHBIX MEKEHEPHBIX 3a/a4, MPOBEICHUS M OICHUBAHHS
pE3YNbTATOB W3MEPEHUM, HO COAEpKaHWE U (GopMa OTBETA HMEIOT OTIEIbHBIE
HETOYHOCTH.
- M3JI0)KEHHUE MATEPHAIIA HETIOJIHO, HETIOCIIEI0BATENBHO,
Ouerika 3 - HCTOYHOCTH B ONIPC/ICIICHHH MOHSTHH, B IPUMEHEHUU 3HAHUHN JUISl OTIUCAHUS 3aKOHOB,
SBJICHAW U TMPOIECCOB, PEIICHUS KOHKPETHBIX HWHIKEHEPHBIX 3a7ad, MPOBEICHHUS U
(YZ10BIETBOPHUTENHHO) OLICHUBAHHUS PE3YJIbTATOB H3MEPCHHHA,
- 3aTpyJHEHHUs B 0OOCHOBAHMHU CBOMX CYXKIEHMIA;
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- 06Hapy)KI/IBa€TC${ HCOOCTAaTOYHO I‘J'Iy60KOC NMOHUMAHUC U3YUYCHHOI'O MaTCpuaa.

- OTCYTCTBHEC HCOOXOMUMBIX TCOPETUYCCKUX 3HAHWW; JOMYIICHBI OINMOKH B
OTIPEICIICHUY MTOHATUH U OTIMCAHUH 3aKOHOB, SIBJICHUHN U MPOIECCOB, HCKAXCH UX CMBICII,
HE pelICHbl HHXEHEPHBIC 33/1a41, HEMPABUIBHO OLIEHUBAIOTCS PE3yIbTaThl H3MEPEHHH;

- HE3HaHHWE OCHOBHOI'O MaTepHaya ydeOHOH! MPOrpaMMBbl, JOIMYCKAIOTCS TPyObIe ONTHOKH
B M3JIOXKEHUH.

Ornenka 2

(HeYIOBJIETBOPUTEIILHO)

4.1.3. KosuiokBUYM

KommokBuym wucmons3yercst Uil OINEHKH KadecTBa OCBOCHHUS OOYYaIOUIMMCS OCHOBHOMU
npodeccHOHaTbHON 00pa30BaTeIbHONM MPOrpaMMBbl IO OTAEIBHBIM TEMaM W/WIM pa3lienaM
JTMCIUITIMHBI, BEIHECEHHBIM Ha CaMOCTOATENbHOE M3ydeHue. KoIIoKBUyM MpeayCMOTPEH TOJIBKO
s o0yyaromuxcst ouHoi popmel 0Oyuenus. KommokBuym npezacrasisier co0oii codeceioBaHne 1o
BOIIPOCAM, COJEpP)KaHHE KOTOPBIX 3apaHee CcooO0IaeTcs oOyJarommmMmcs (CM. METOJIUYECKHE
pa3paboTKu:

1. IlltaneBa H.P. buonornyeckas ¢usuka: METOAMYECKHE PEKOMEHJALMHU 110 OpraHU3aluu
CaMOCTOATENbHON paboThl oOydarommxcs 1o cneruaibHocTd 36.05.01.Berepunapus, ypoBeHb
BBICIIIET0 00pa3oBaHMs — creunuanureT, Gopma oOyuenust — ouynast / H.P. IraneBa. — Tpowuuk,
OI'bOY BO IOxnO-Ypanbckuii 'AY, 2020. — 48 c. — Pexum nmocryma: Pexum moctyma:
https://edu.sursau.ru/course/view.php?id=5991

2. UlraneBa H.P. buonornyeckas ¢usuka: METOAMYECKUE PEKOMEHAALMHU 110 OpraHU3aluu
CaMOCTOATENIbHON paboThl oOydarommxcs 1o crnernuaibHocT 36.05.01.Berepunapusi, ypoBeHb
BBICIIIETO0 00pazoBaHMs — crienuanuter, Gpopma oOyuenust — 3aouynas / H.P. Illranesa. — Tpowuuk,
OI'bOY BO HOxno-Ypansckuit ['AY, 2020. — 37 c-Pexum pgoctyna: Pexum nocrtyna:
https://edu.sursau.ru/course/view.php?id=5991)

Koo n
Ne OreHOYHBIE CPECTBA HANMCHOBANHC
HHAWKaTOpa
KOMIIETCHIINN
1. Pa3nen 1 «OcHOBBI OMOMEXaHUKU U OMOIHEPTETUKH Na-1.YK1
1. 1. Marepus: nBmxeHne Mmatepuu / Martepus, ee Buapl. DyHaaMeHTaIbHbIE OcyiecTBiseT
B3aMMOJICHCTBYS. [IBHKEHIE MaTepHH/. TTOWCK,
2. Buodusmka kak Hayka /OCHOBHBIC HANIPABJICHUS B3aUMOCBSI3H (DU3UICCKON U KPUTHYCCKHIA
Ononornyeckoil Hayk; onopuzuka. O0beKT U npeaMeT OMOPU3NKH KaK Hayku. Ponb aHanu3 u
OHO(pU3NIECKOro 3HaHUS B MPO(HECCHOHATBLHOMN MOATOTOBKE BETCPUHAPHOTO Bpaya/. CUHTE3
3. [epBeIit 3aK0H TepMOAMHAMUKY /TepMOMHAMHYCCKIE TAPaMETPBI U MPOLECCHI. uHpOpMaIHH,
W3onupoBaHHas TepMOIUHAMHUYCCKAS CUCTEMA, OTKPBITAsk TCPMOJUHAMUYCCKAS CHCTEMA. NPUMEHSICT
OO0patuMbie U HEOOpaTUMBIC TEPMOJUHAMUYECKHE Mpouecchl. COCTOSHUE CUCTEMHBIN
TEPMOJINHAMHYIECCKON CHCTEMBI: paBHOBECHOE, HEPABHOBECHOE, CTAIIHOHAPHOE. TIOJTXOJT JJISt
T'uapoanHamMugeckast MOJIENb CTAIIHOHAPHOTO COCTOSHIA. [1epBhIif 3aKOH TEPMOANHAMUKH B pereHus
TepMHUHAX QUZHKH/. MOCTABIIEHHBIX
4, [TepBerii 3aK0H TepMOIUHAMUKHN B Oroiorun/ OCOOCHHOCTH JKUBOTO OPraHU3Ma Kak 3a/1a4
TEPMOJIMHAMHYECKOH cHCcTeMbl. [1epBbIil 3aKOH TEPMOJIMHAMUKY U )KUBOK OPTaHU3M/.
5. TemnoBoit 6ananc )KUBOTO oprann3Ma /CxeMa TeTuIoBoro 0ajganca )KUBOTO

opranuzMa. DHeprus nuiny. KanopuiHocTh O€IKOB, )KHUPOB, yriieBooB. 3akoH ['ecca. Busl
paboThI B )kuBOM opranusme. [lepBuyHas u BTOpUYHAS TEILIOTa/

6. duznyeckue 0CHOBBI TEPMOPETyJsiny opranu3ma /CyIHOCTh TepMOPETyYIISIHH.
[ToHATHS «TETUTIONPOAYKIUS» U «yICIbHAS TSIUIONPOIYKIIHS )KUBOTHBIX, UX 3aBUCUMOCTh
OT MaccChl )KUBOTHOTO. [IepeHOC TemIoThI B )KUBBIX OpraHU3Max/.

7. TemnooOMeH )KHBOTHOTO ¢ OKpY»Katomiei cpenoit /CyHOCTh TemIoo0MeHa
’KUBOTHOTO C OKpYy’Karolel cpenoit. Bumbr TerminoodMeHa (TeronpoBoIHOCTh, KOHBEKIIHS,
W3ITydeHue, HCTIapeHue), X Gu3ndeckas CymHoCTh, (GOPMYJIIBl 1 OCOOCHHOCTH MPOSIBIICHUS B
opraHusMax/.

8. Bropoii 3akoH TepMoanHaMuk /ITonsitiue suTpOonMu. [IprBeneHHOE KOTMYECTBO
TEIUTOTHI. BTOpO#i 3aK0H TEPMOIMHAMUKH JJIS1 H30JIMPOBAHHBIX cucTeM. [IpuHIHmI
BO3pacTaHMsl SHTPOIIMH B M30JIMPOBAHHBIX CHCTEMaX; PAaBHOBECHOE COCTOSIHUE/

9. BTopoii 3aK0H TepMOAMHAMUKY JIJIsl CTAIMOHAPHBIX cocTosiHui /H3MeHenne u
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COXpaHEHHE SHTPOINH B )KUBOM OpraHu3Me, BTopoii 3aKoH TepMOAMHAMUKY JUIsl )KUBOTO
opranmu3ma. COCTOSTHUE )KU3HH U CMEPTH B TEPMHUHAX (PU3UKH/.

10. Brmstare BTaXHOCTH BO3AyXa Ha TEPMOPETYIIINIO JKUBOTHBIX /BmaxHoCTh
BO3ayXxa. AOCONIOTHAS, MAKCHMAJIbHAS, OTHOCHTEIbHAS BIIAXKHOCTH: OTIPE/ICICHNS,
thopmynsl, equHALEL. Touka pocsl. [Ipubopsr 11 H3MepeH st BIa)KHOCTH (THTPOMETD,
rurporopad, ICUXPOMETP CTATUICCKUH M IICUXPOMETP aCITUPANMOHHBIN), UX YCTPOHCTBO H
TIPUHITAI JeHCTBUS. 3HAUCHHE BIAKHOCTH BO3AyXa IS )KHBOTHBIX/

11. KonebarenbrHoe nBmkenue /OnpeaencHue KoedaTeIbHOTO IBIKCHHIS,
XapaKTEPUCTHUKHU KOJIeOATEILHOTO IBHKEHHS: IEPUOJ, YaCTOTa, CMELIEHHEe, aMIUTUTY 1, UX
0003HaueHus1, onpeenstonye GopMyJibl, CAMHHUIBL./

12. Mexanunueckue konebanus /CBodoHbIe (COOCTBEHHBIE) 1 BBIHYXKJICHHBIC
KoJie0aHus1; BO3BPAILAIOIIAs M BBIHYKJAIOLIask CHJIbI, PE30HaHC. DHEPrHsl KOJIeOomerocs
Tena; 3aTyxaromue kosnebanus. [IpuMeps! konebanuii ¥ pe3oHaHca B )HUBOH IPUPOJE/.

13. Mexanmdaeckue BoHBI /OnpeieTIeHre BOIHBI; BOJIHBI MPOOIBHEIEC U IOIIEPEYHBIE.
XapaKTepUCTUKHU BOJHBI: YaCTOTA, JJIMHA, UX CIUHUIIBL. CBS3b YaCTOTHI M [UTMHBI BOJTHBL.
CKOpPOCTB pacipoCTpaHEHUS BOJHEI, €€ 3aBUCUMOCTh OT CBOHCTB CpeIbl. DHEPTHsI U
WHTEHCUBHOCTH BOJIHBL, MX eIWHUNEL. [ToToK 3HEpTHN/.

14, OcHOBBI akycTuKH /Onpenenenne 3ByKa, Tuana3oH 4acToT CJBIIIIAMOTO 3BYKa,
MCTOYHHUKH 3ByKa. IHTEHCHBHOCTH 3BYKa, TIOPOT CIIyXOBOTO M OOJIEBOTO OIIyIIEHUH. 3aKOH
Bebepa-dexnepa, ypoBHH HHTEHCUBHOCTH M T'POMKOCTH 3BYKa, MX CAMHHIIBL/.

15. OcHoBbl 6noakyctuku / Beicora 3Byka. TemOp 3Byka. AKyCTHUECKHH CIIEKTP.
MysbikanbHbli ToH. [llym. Bimstnue nryma Ha »KHBOTHBIX/ .

16. Wudpassyk. Dddexr Jorurepa. / [Inanazon nHpa3ByKoBIX yacToT. icTouHuKH
uHppassyka. CoiicTBa uHdpasByka. buonornueckoe neiicrsue nndpaspyka/.

17. YabpTpasByk //lnana3zoH 4acToT yibTpa3ByKa. ICTOUHHUKY YIbTpa3ByKa:
MarHATOCTPUKIIMOHHBINA U TIhe303JIeKTpuaeckuid. [Tbe303ddhext. OOpaTHBIN Mhe303PHEKT.
®dusnyueckre CBOMCTBA YJIbTPa3ByKa, €ro B3aMMOICUCTBHE C BellecTBOM. Kapuramus.
buonoruueckoe npericTBre yabTpa3ByKa/.

18. OCHOBBI YJIBTPa3BYKOBOM Tepanud. /J/luama3on 9acToT yiabTpa3ByKa,
WCIIOJIb3YEMOTO B TEPANICBTHUECKHX IeJIIX. MexaHnuecKoe BO3eCcTBHE, TETUIOBOH 3 dekT,
(usnyeckoe NelcTBre yIIbTpa3Byka Buibl KOHTaKTa M3JydaTelsl B yIbTPa3ByKOBOU
tepanuu. CriocoObl 03By4HBaHUs B YJIBTPa3ByKOBOH Tepanuy. Poilb KOHTaKTHOTO BEIIECTBA
npu npoueaype Y3 obiyuenns. Haznauenue, pexxumbl 1 0COOEHHOCTH paboThI anmapara ajist
yABTpa3ByKoBoi Tepanuu. [lopsiaok paboTsl ¢ anmapatom BYT- 1/

19. ®dusnveckue 0CHOBHI YJIbTPAa3BYKOBOH Ae(EKTOCKOIIMH B MeAUIMHE / SIBIeHMs Ha
rpaHuILe pasjiesna Cpes ¢ pa3HbIMU aKyCTHYeCKUMH cBoiicTBamu. Dddekt Jomepa.
JomnepoBckast 9acToTsI (hopmyina). MccnenoBanue cepieTHOCOCYUCTONH CUCTEMBI Ha
ocHoBe 3¢ ¢dekra Jlomiepa (IotuiepoBcKas 3xokapauorpadus)/.

20. l'uaponvHamMuKa naeanbHBIX XuaKocTel /[IoHITHS «uaeaTbHas )KUIKOCTEY,
«CTalMOHAPHBIN MTOTOKY». Y paBHEHHE HEPA3PHIBHOCTH MOTOKA. [laBneHue, equHuIa
nmasiieHus. CTaTHdeckoe, IMHAMHYECKOe, THAPABINIECKoe (BECOBOE) U MOJTHOE TaBIICHNS;
ypaBHeHHe bepHyH; criocoObl U3MEPEHUsI CTATUYECKOT0 U IMHAMUYECKOTO JaBJICHUI/.
21, DneMeHTsI rupocTaTukH /Macca (onpezenenue, 0003HaYeHUE, CIUHULBI ).
[TnotHoOCTH (ONpenenstomas Gpopmyna, obo3HaueHue, equHuIbl). CriocoOb! onpeaeneH s
IUIOTHOCTH. 3aKOH ApXHMe/ia, KaKk OCHOBA METO/1a M3MEPEHHS IUNIOTHOCTH TIPH IOMOIIN
BecoB Becrdans/

22. lunponuHamuka B3kuX xkugkoctedl /TloHsTre «Bsizkast KUAKOCTh. [loHsITHE
«TpagueHT QU3HYECKON BENUINHBDY, YpaBHEeHHEe HbI0TOHA I CHITBI BHYTPEHHETO TPCHHUS,
KO3 (QUITUEHT BA3KOCTH, €T0 SIMHUIIA. 3aBUCUMOCTh KO3 HHUITUEHTA BI3KOCTH OT
TEMIEPaTypbl, IPUPOIBI JKUAKOCTH/ .

23. 3aKOHOMEPHOCTH TeUEHUS BA3KOM )uaKocTh / JlaMruHapHOE U TYpOyIIeHTHOE
TeueHus kuakocten. Yucno PeliHomnbAca Kak XapaKTepuCTHKa Iepexoa OT JaMHUHAPHOTO K
TypOyJneHTHOMY TeueHuto 3akonbl [Tyaseiins u CTokca Kak OCHOBa METOJIOB H3MEPEHUS
K09((PULNEHTOB BA3KOCTH. Y CTPOMCTBO M NPUHLUI pabOTHI BUCKo3uMeTpa OcTBabAa,
Brcko3umetpa BK - 4/,

24, JIBIDKEHUS KPOBHU B CEPAEYHO-COCYMCTON CUCTEME )KUBOTHBIX M YeoBeKa /
3J1eMEeHTBI KPOBEHOCHOI CUCTEMBI OpraHu3Ma, UX QYHKIMH. Y MEHBIIEHHE CKOPOCTH
TEUSHHMsI KPOBH 110 MEpE Pa3BETBIICHUS] KDOBEHOCHBIX COCYI0B. PaBHOMEPHOCTH TeUeHUS
KpOBH B Kanuyuisipax. Mi3aMeHeHue 1aBieHre KpOBH 10 MEpE Pa3BETBICHUS KPOBEHOCHBIX
cocyznoB. Pabora cepmiia/

25. 3aKOHOMEPHOCTH TeUEHUs KPOBH B cepaeuHococyaucton cucteme (CCC)
JKUBOTHBIX U geoBeKa /KpoBb — HEHBIOTOHOBCKAS JKUAKOCTH. [ITOTHOCTE KPOBH M BSI3KOCTH
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KPOBH, KaK TMarHOCTUYECKUE BeJIMUMHBI. Xapakrep Tedenust kposu B CCC B HOpMeE U 1pH
natonorusx. [TynbcoBas BosHa. M3Mepenue yacToThl cepaedabix cokpamennid (HCC). UHCC
B HOPME U TIPH NMATOJOTHIX/

26. ApTtepuanbpHoe aaBiieHue. /JlaBnenue. AptepuanbHoe gaBieHne. CUCTOINIECKOE,
JINAaCTOJIMYECKOE apTepranbHoe naBieHne. CrocoOsl M3MEpEeHUs apTepUaTbHOTO TaBICHMS
HETIOCPEICTBEHHBIN I MAaH)KETHBIN. ApTepHanbHOE JaBJICHUE YelIOBeKa U HEKOTOPHIX
JKUBOTHBIX B HOPME W TP MAaTOJOTHX/.

TBepabie ynpyrue tena/ I[lIoHsTHE «TBEpAOE COCTOSHUE BEIIECTBA», KPUCTAILIMYECKUE U
amopdusle Tena. [TonsTus «nedopmanusy», «adCoII0THAS 1 OTHOCUTEIbHAS AedopManusiy».
3akon ['yka, MO/LyJIb yIIPYTOCTH KaK XapaKTEpUCTHKA YIIPYTHX CBOMCTB BEILIECTBA/.

27. Jedopmannu 6uonornyecknx tkaneit/. Tunsl nedopmannii. nepopmanust n3ruoda.
3akona ['yka B mpUMeHEHHH K JleopMaiyy U3ruda 0JTHOPOIHOTO CTEPIKHS IIPSIMOYTOJIBHOTO
ceuenus. Ctpena nporu6a. Y cTpoiCTBO IKCIIEPUMEHTAIBHOM YCTAHOBKH U COJIEpIKaHHE
SKCIIEPUMEHTA 110 M3YUYCHHIO 3aKoHa ['yka 1 M3MepeHnIo MOIYIS yIPYTOCTH KOCTHOM TKaHH.
I'paduk 3aBucumoctr A ot F/.

Pazpnen 2 «DneKTpOMarHUTHBIC U3ITYyUYCHHUS U )KUBBIE OPraHU3MbI»
1. OO6m1as cTpyKTypa 1 coctaB KiieTkn /CTpOoeHHE KUBOTHON M PACTUTEIHLHON KIETKH.
CtpoeHre MeMOpaHbI KJIIETKH, B3aUMHOE PACIIOJIOKEHHE U COOTHOIIIEHHUE OSIIKOBBIX H
JUMHATHBIX MOJIEKYJ B MeMOpaHe. @ yHKIIE MeMOpaHbI KIIETKH: OapbepHas, TPaHCIIOPTHAS,
MeXaHUYecKasi, MaTpU9HasI, SHEPreTHIecKas, pelenTopHas/.
2. dusnueckue cBoiicTBa MeMOpaHbI KiieTku /TommuHa MeMOpaHbl, TUIMUAHBIC U
MeMOpaHHbIEe IOPHI. BsizkocTe MeMOpanbl. @a30Boe cOCTOSTHHE MEMOPAHBI (XapaKTEPUCTUKA
CMEKTHYECKOTO KHUIKOKPUCTAIUIMICCKOTO COCTOSHHS ), KPUTHUCCKAs TEMIIepaTypa
($a30BOro MEpexoia, MEXaHU3M KPHOIIOBPEKIACHUS MEMOpaHbI. DICKTPUICCKHUE CBONCTBA
MeMOpaHbI KIICTKH (JUAICKTPUUCCKAs POHUIIAEMOCTD, JICKTPUIECKOE COMPOTURIICHUE,
HaMpsDKEHHOCTD JICKTPHIECKOTO OISl MEMOpaHbI KIETKH)/
3. [TaccuBHBIN TpaHCTIOPT BEIIECTBA Yepe3 MeMOpaHy KiieTku / TpaHCIopT BemecTBa
yepe3 MeMOpaHbI KIeTKH. [1acCHBHEBIN TpaHCTIOPT BEIECTBA Yepe3 MeMOpaHy KICTKH.
Jnbdysus - kak MacCUBHBIN TPAHCIIOPT BEUIECTBA Yepe3 MEMOpaHy.
4, Knaccudukanus naccuHoro Tpancnopta /IIpocras muddysus, nuddys3us gepes
TopkI, oosrerueHHas Auddy3us (¢ MOABMKHBIM U C HETIOABHXHBIM TIEPEHOCUUKOM ),
¢wibTpanus, anekTpoauddysus - CynHoOCTh, IEPEHOCUMBIE BEIIECTBA, OCOOCHHOCTH/

5. Ocmoc / Ilepenoc BemiecTBa uepe3 MoaynpoHUIiacMbie MeMOpanbl. OcMOTHYECKOE
nasnenue. Ypasaenue Ban-I'odda. Pors ocMoca B xuBoii ipupoe/.

6. AKTHUBHBIN TPaHCIOPT BELIECTBA Yepe3 MeMOpaHy/ AKTHBHBIN TpaHCIOPT. Bubr
MOHHBIX HACOCOB. MexaHu3M paboThl KallMii-HaTPUEBOTO Hacoca/

7. Buonorennunan /JKuBas kineTka — NIpOBOJHUK ¥ UCTOYHHK DIIEKTPHYECKOTO TOKA.
Mexanu3M 00pa3oBaHHs OMOMOTEHITNAIA TIOKOs. YpaBHeHHe [ opaMana/.

8. buonorennuan nefictus /MexaHu3M 00pa30BaHUs OMOMIOTEHIIMATA NCHCTBUS.

MexaHu3M pacnpocTpaHeHHUsI HEPBHOTO UMITYJIbCA BIOJIb MEMOpaHbl KiIeTKH. M3MepeHue
(peructpamus 6uonoreHmanos). buonorennuans: B Berepunapuu (DK, 99T, OMI)/.

9. DNeKTpUUECKHUN 3apsiy /DNSKTPUISCKUH 3apsi: onpeesienne, 0003HavYeHueE,
enunua. B3anmoneiictBue 3apsinoB. 3akoH Kynona. Dnekrpusanus ten. Tpubdozapssl/
10. DICKTPUIECKOE ITOJIC U KHUBBIC OPTaHU3MBI /DIIEKTPUICCKOE MOJIC U €ro

XapaKkTepuCcTUKU. HarpsskeHHOCTD AJICKTPHUYECKOTO OIS, TIOTEHIHA: OIIPEACICHHE,
ornpenessonye GopMyJbl, €ANHHLBL; PA3HOCTh NOTEHIHAI0B. [IpOBOAHUKY M TUAJIEKTPUKH
B DJICKTPUYECKOM HOJIE. DJIEKTPOCTATHIECKOE 0JIE U )KUBBIE OPraHu3MBbl/

11. [MocTosiHHBIN 271eKTpUYEcKUi TOK / DnekTprdecknii Tok. Cuila Toka.
BonprammepHas xapakTepHUCTHKA POBOTHUKA DIEKTPOIPOBOAHOCTE. CONPOTHBIICHHE
(ompenenenne, o603HaueHUe, eauHUIAa . DopMyra, BEIpakaromas 3aBHCUMOCTh
COTIPOTHUBIICHUS TIPOBOIHUKA OT €T0 Pa3MEpPOB U MaTepHaia. Y IeIbHOE COMIPOTHBIICHIE
(o0o3HaUEHWE, EMUHUIIA)

12. 3akon Oma /3axkoH OMa I y9acTKa 1enu (MeTaNIMIeCKUX MPOBOTHIUKOB 1
AJIEKTPOJIUTOB). JKWBast TKaHb KaK MPOBOIHUK DJIEKTPUIECKOTO ToKa. 3akoH OMa st
ydacTKa LEMH C XKUBOH TKaHbIO. SIBICHNE MOJSPU3aLNY KUBOH TKaHU. Y IeIbHOE
COIPOTHUBIICHHE KUBOM TKaHH. CXeMa 3JIEKTPHYECKOM LIeTTH SKCIIEPUMEHTAILHOM
YCTaHOBKH U COJIEp)KaHHE IKCIIEPUMEHTA 10 TOCTPOCHUIO KPUBOI NOJISIPU3ALIIH, 10
N3MEPECHUIO Y/ICIBHOTO CONPOTHBIICHUS XKUBOH TKaHU /

13. lanpBaHM3anust 1 MOHO(OPE3 — METOABI JIEUEHHS TOCTOSHHBIM 3JIEKTPUYECKUM
TOKOM / Dnextpuueckuii Tok. [TocTossHHBIN 21ekTpudeckuii Tok. [Ipupona Toka B )xuBOH
TKaHu. Pa3npakaromee neiictBue Toka. JledeOHoe AeiicTBIE MOCTOSHHOTO TOKa. TexHUKa
0€301MacHOCTH MPHU paboTe C ammapaToM JJIs TallbBAaHU3AIMH U HOHOpope3a /
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14, 3akonbl Papajest A7 AIEKTpoau3a./dnekTpoins. I1epBrlit 1 BTOpoii 3aKOHBI
®Dapanes A d7eKTpoan3a. BreneHne nekapcTBEeHHBIX HOHOB TIPH MPOoIieaype HoHodopesa.
Texauka 6e30macHOCTH MpH paboTe ¢ anmapaToM I rajdbBaHU3AIUU 1 HOHO(ope3a/

15. MarauTHO€ 1oJIe U KHUBbIe OpraHu3Mbl/ MarHuTHOE 1oJie Toka. MHIyKIus
MarHuTHOTO 1ourst. CHITOBBIE JIMHIHM MarHUTHOTO 1ot [IpaBwmito mpaBoit pyku. Bermectso B
MarHUTHOM IIOJIe: AWaMarHeTHKH, TapaMarHeTHky, peppomaraeTukd. [lpupona
MaraeTusma. ['eomarautHoe nose. Bausane MarHUTHOTO TIOJIS HA )KUBOM OpraHu3M/.

16. DJIEeKTPOMarHUTHOE T0JIe /DIeKTpOMarHuTHoe noje. OCHOBHBIE MOJI0XKEHHS TEOPHH
anexktpomarautHoro noist (OMII). Xapakrepuctuxu OMII: yacTora, CKOpoCcTh
pacnpoCTpaHEHU AJIEKTPOMArHUTHOTO MOJIS B BAKYYME U B BEILIECTBE, SHEPIHs
ayeKTpoMarHuTHOTro moiist. [llkana SMB/

17. [TepemeHHBIH 25eKTpUYECKUI TOK U XHBasi TKaHb /[Ipupona nepemeHHOTrO
ANEKTPUUYECKOTrO TOKA B )KUBOM TKaHU. Pazapaxaroiee nelicTBue nepeMeHHoro Toka. Ero
3aBUCUMOCTb OT 4acTOThl. MiMnenanc xuBoi Tkanu. @opmyna uMienanca >KkuBoil TKaHHU.
Jucnepcus nmmneaanca (3MEKTPOIPOBOTHOCTH ) )KUBOK TKaHH, €€ TUArHOCTHYECKOE
3angeHue. [Ipencrapnenne o MeXaHU3Me MMOPAKEHHUS FITEKTPUIECKUM TOKOM.
DNEKTPOHAPKO3. DIEKTPOOTITyIICHHE/

18. JleficTBHE 37E€KTPOMArHUTHOTO TIOJIS PagoHaia30Ha Ha KUBBIE OpPTaHU3MBbL/
PanmnoBonnsl. KonebaTensHbiil KoHTYp. @opmyna Tomcona Anmapar ans Y BU-tepammn:
NpUHOMIHANBHAs cXeMa. [ eHepaTop He3aTyXaroluuX MIEKTPOMArHUTHBIX KoJIeOaHuH.
TepaneBTuyeckuii KOHTYp. JleficTBHE 2IEKTPOMArHUTHOTO MO paiuouana3oHa Ha
BewiecTBo YBU-tepanus, HHIYKTOTEpMUSI Kak MeTob! pusnonedyenus. TexHuka
6e3omacHocTy rpu pabore ¢ annapartom it Y BU-tepanun /.

19. Onruueckue uainydenus/ Onruieckue u3inydeHus. JluanasoH JUIMH BOJIH (Y4acToT)
BuaUMOTO cBeta. [lornomenne cBera BemecTBoM. 3akoH byrepa — bepa. 3aBucumocTtb
TTOKa3aTeJs MOTJIOMIECHUST OT KOHIIEHTpaluu pactBopa. 3akon byrepa — JlambepTa — bepa.
[Iporecchl, COTPOBOKAIONIIE MTOTIIOMIEHIE CBETA/.

20. JIunza /JIun3a, BUABI TUH3. X0 Tyder B muH3e. [locTpoenue n3o0pakeHus B
THH3E/ .
21, Onrudeckass MUKPOCKOTHS / MHKPOCKOT Kak CUCTeMa JIMH3. X0 JIy4el B

MHKPOCKOIIE. Y BeJIMueHne MUKpocKkona. Pa3peraromnas criocoOHOCTb ONTHYECKOTO
npudopa. [Ipenen pasperieHus MuUkpockona. J(nppakimoHHbIe SBICHNAS B MUKPOCKOTIE./
22. Jucnepcus ceera / McmyckaHue cBeta aToMaMu BeliecTsa. [Ipenomiienne ceera.
[MokazaTenp npenoMieHus. 3aKOHBI IpesIoMIIeHH cBeTa. SIBiaenue aucnepcu. Croexrp.
JInneltyaTelii, TONOCATHIA U CIIOMIHON creKTphl. CHEKTPhI UCIYCKAHUS U CIIEKTPBI
nornomenus. 3akon Kupxrodda. Cniekrpockorn. CrekTpaibHbli aHamu3/

23. OcHoBbI hoToMeTpun /OCHOBHBIE (POTOMETPHUUECKIE BETUIHHBI: TIOTOK M3TYUCHIS,
CBETOBOI1 [TOTOK, CHJIA CBETA, OCBEIIEHHOCTh; UX ONPEACICHUs, (POPMYIIBI U € IUHHUIIBL.
CMBICH TTOHATHS «CIIEKTpaIbHAsK cBeTOBas 3P PeKTUBHOCTHY. [IpencraBinenus 06
YCTPOMCTBE U MPUMEHEHHSX JTIOKCMeTpa. IIpuMepsl HOpM OCBEILIEHHOCTH
KHMBOTHOBOYECKHUX ITOMEIIICHHI/.

24. Bupanwmslii ceet B sxuBoTHOBOACTBE /[IpeacTaBieHus o mpupoae BUIMMOTO CBETa U
€ro BIMSHUM Ha )KUBOTHBIX. [IoHATHE «KO3((ULNEHT €CTECTBEHHONW OCBELICHHOCTHY.
Pexomenryemast IpoJ0IKUTENILHOCTS CBETOBOTO JIHS JUISl )KUBOTHBIX; IIPHEMBI
«0e33aTpaTHOT0» YBEJIMUCHHS OCBEILICHHOCTH TIOMELICHUSY/ .

25. [Monspuzanust ceera /«CTpyKTypay 31EKTPOMAarHUTHOH BOJIHBL. CBET €CTECTBEHHBIN
(HenouIIpU30BaHHbII) M CBET MOJIIPU30BaHHbIH. [losydeHne nossipu30BaHHOTO CBETA.
O6HapykeHHe ToJIIpU30BaHHOTO cBeTa. [lomspusarop u aHanmmu3atop. 3akoHa Majroca.
OmnpenencHue ONTUYECKH aKTHBHOTO BEIIECTBA, IPUBEANTE MPUMEPHI ONTHUECKH
aKTHBHBIX BEIECTB. SIBIICHNE BpAMICHNUS IIIOCKOCTH KOJIEOaHUH MOIIPU30BAaHHOTO CBETA:
Dopmyia, OIpeneIIOITy0 3aBUCHMOCTb yTJIa TOBOPOTA MJIOCKOCTH KoJeOaHui
MOJIIPU30BAHHOTO CBETAa OT KOHIIEHTPAIIMX PAaCTBOPA ONTHYECKH aKTHBHOTO BEIIECTBA.
Koadhdunment yaenpHoro Bpamenus (popmysia 1 equHUIA H3MEPEHHUs1) Y CTPOHUCTBO,
NPUHIUI PaOOTHI MOJSIPUMETPA U COAEPIKaHNE HKCIIEPUMEHTA 110 U3MEPEHUIO YACIBHOTO
BpalIeHNs ¥ KOHIEHTPALUH PACTBOPA ONTUYECKH AKTHBHBIX BEIIECTB.

26. VYipTpaduroneroBoe n3nyueHue U )xuBble 00beKThI /[IpuMeHeHns
yIbTpaduoIeTOBOro U3IIydeHus B )HUBOTHOBOJCTBE /[IpencraBnenus o6
yIbTPa(rOoIETOBOM U3ITyYSHNH, €r0 NPUPOJIE U UCTOYHUKaX. bronorndeckoe neiictue
yIbTPa(UOIETOBOrO U3IIyYECHHUS; €ro MPUMEHEHHS B BETEPUHAPHUHU U )KHUBOTHOBOJICTBE/.

27. ®dotoanekrpuaeckuit apdexT /SABneHus porornekrpuaeckoro 3¢ exra; MexaHu3M
(dhoTosnekTpudeckoro dpdexra, ypaBHEHHE DHHIITSHHA
28. OnemeHThl poromeTpun / IIOTOK U3MydeHUs, CBETOBOH IMOTOK, CHJIa CBETA,
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OCBEIIEHHOCTH (ONpeAeacHUs, POPMYIIbL, eAUHUIBI). Heo0X0IuMOCTh KOHTPOIIS
OCBEIIEHHOCTH OBITOBBIX M IMPOW3BOJCTBEHHBIX TIOMEIIEHUH. Y CTPOHCTBO JTIIOKCMETpa/.
29. JromuuectieHnws. / SIBeHNE TIOMIHECIICHIINH, Pa3INIHBIC BUBI JJIOMUHECIICHITIH.
DOTOMOMUHECIICHIINS, KBAHTOBBIH MEXaHM3M (POTOTIOMHHECIICHIINH, TTpaBmiio CTokca.
[IpencraBnenus o onomromuHeceHIH. CBepxciiaboe cBeUeHHe/ .

30. OnTuieckue KBaHTOBBIE TeHepaTophl (Jiazephl) /CIIOHTAaHHOE ¥ HHIYIIHPOBAHHOE
(BBIHYXIIEHHOE) U3ITy4EHUS; TIPEICTABICHHUS 00 YCTPONCTBE U MPUHIIUIIAX PA0OTHI JIa3€POB.
®dusnueckue U OHOIIOTUYECKHUE CBONCTBA Ja3epHOr0 U3IYUYCHUS; IPUMEPHI HCIIOIb30BaAHHS
JIA3EPHOTO U3JTYYCHHUS B MEUIIMHE U BETCPUHAPUH/.

31. Crpoenue aToMHOrO siipa /OCHOBHBIC XapaKTEPUCTHKH aTOMHOTO Spa: Macca,
MacCOBOE YHCIIO, 3apsi/l; UX CAMHUIIBI U CIIocOOkI onpenecHus. COCTaBHBIC YacTu
aTOMHOTO Spa, UX KOJIMYECTBO B SPE M CBOWCTBA; M30TOMNbl. CHIBHOE B3aMMOJICHCTBHE.
SnepHbie cuitbl, 1eEKT MacChl, SHEPTUS CBSI3U ATOMHOTO sIpa/.

32. PangmoakTiBHOCTE U sinepHbIe peaknny /IIoHATHE «ecTeCTBeHHAs
PaIMOaKTUBHOCTEY, BUBI PAIHOAKTUBHBIX M3IyUCHHUH, HX CBOIMCTBA U MIPHPOJIA.
PaanoakTuBHBIN pacnaa, BUABI pacnaja; OCHOBHOW 3aKOH pacmajia, ero XapakTepUCTUKH —
MIOCTOSTHHAS paclaja U Nepro rmorypacmnana. Vcnonp30BaHne paInoaKTHBHBIX BEUIECTB U
W3ITyYeHUH U1 00e33apaknBaHus MPOAYKTOB CEIbCKOX03IHCTBEHHOTO MIPOM3BOJICTRA /
33. Jlo3a pamnoakTuBHOTO M3mydeHus /[IpencraBieHust 00 HOHU3UPYIOMIEM JACHCTBHH
PAMOAKTUBHBIX H3ITydeHH. J[03bI paIiOaKTUBHBIX U3TYYCHUH (IKCIIO3UITUOHHAS,
MOTJIOIICHHAS, SKBUBAJICHTHAS); MX ONPEICISIONUE POPMYIIBI U eAUHUIBI. MOITHOCTD 103
HMOHU3UPYIONINX M3ITy4eHUH. 3HAYEHUE JTO3UMETPUN HOHU3UPYIOIUX U3ITYICHUH.

Y CTpOWCTBO M MPUHIKN ICHCTBUS JO3UMETPa HAa OCHOBE cueTdnka [ eiirepa/.

OrtBer OLICHUBACTCA OI.[GHKOI\/'I COTJIIUYHO», <«XOpOLIO», «YIOBJICTBOPUTCIBHO» WA
«HEYOOBJICTBOPUTCIBLHO.

Kputepun onennBanus orBeTa (Tabi.) JOBOIATCS JO CBEACHHS OOYyYalOMUXCS B Hadvaje
3aHsTHid. O1ieHKa O0BSABISAETCS 00YJaArOIIeMYCsl HEIOCPEACTBEHHO TOCIE OTBETA.

Hlkana Kpurepuu onennBanus

- 00yJaromuiics MOJTHO YCBOWII YUeOHBIH MaTepHa;

- TIOKa3plBae€T 3HAHWE OCHOBHBIX IIOHATHH TEMBI, T'PaMOTHO IMOJB3yeTCs
TEPMHUHOJIOTUEH;

- MPOSIBJIIET YMEHHE aHATM3UPOBATh U 0000IIaTh HH(POPMAIIHIO;

Onenka 5 - JCMOHCTPHPYET YMEHHE  H3Jlarath Y4eOHBIH Marepuan B OINpPEIeICHHON
(oTIM4HO) JIOTHYECKOW TOCIIEIOBATEIILHOCTH;

- JIEMOHCTpUpPYeT C(HOPMUPOBAHHOCTh W YCTOWYHMBOCTH 3HAHUH, YMCHHHA U
HABBIKOB;

- MOryr OBITh JONYIOICHBI OJHA—]BE HETOYHOCTH TMpPH  OCBEUICHUHU
BTOPOCTEIICHHBIX BOMPOCOB.

OTBET YAOBJIETBOPSET B OCHOBHOM TpeOOBAaHMSAM Ha OIEHKY «5», HO TIPH 3TOM

HAMEET MECTO OIUH U3 HEJOCTATKOB:
Orenka 4

- B YCBOGHHM Yy4YeOHOro Marepuayia JIOIYIIeHb HeOONbIIue NpoOenbl, HE
WCKa3MBIIME COACP)KAHHWE OTBETa; B M3JIOKEHHM MaTepuana JIOMYyIICHBI
HEe3HAYHUTENIbHbIE HETOYHOCTH.

(xoporo)

- HCIOJHO WJIM HCIOCICAOBATCIbHO PACKPLITO COACPI)KAHUEC MaTcepuaia, HO
IIOKa3aHO 06HIC€ NOHMMaHuC BOIIpoCca W MPOACMOHCTPUPOBAHBI YMCHUH,

OCTaTOYHBIE I JaJIbHEHIIEr0 YCBOEHHU MaTeEpHaa;
Orenka 3 A A& Y p >

- HMMENHCh 3aTpyJHEHHS WIM JOIYIIEHbl OIIMOKM B OIpENeIeHHN IOHATHH,
UCIIONIb30BAaHUH TEPMHHOJIOTUH, HCIIPABJICHHBIC I10CJIE€ HAaBOASIIMX BOIPOCOB;
BBISBJIGHA HEJOCTaTO4YHAs  C(OPMHPOBAHHOCTh 3HAHUM, YMEHHH M HaBBIKOB,
00y4Jaromuicst He MOXET IIPUMEHHUTb TEOPHIO B HOBOH CUTYaIHH.

- HE PaCKpbITO OCHOBHOE CO/IEpXKaHUe y4eOHOT0 MaTepraa;

- oOHapy)XeHO HE3HaHWE WJIM HEIMOHMMaHWe Oonblled WM Hauboiee BaKHOU

Ornenka 2 4acTH y4eOHOro MaTepuaia;

(HeyI0BICTBOPHTENBHO) - JIONyLICHbl OMIMOKM B ONpENCICHUM IOHATHH, MIPU  HCIOJIb30BAHUH
TEPMHUHOJIOTHH, PEIICHUN 3aJad, KOTOPble HE HCIIPABJICHBI I0CIE HECKOJIBKHUX
HaBOSIIIMX BOIPOCOB; He Cc(QOpMHPOBaHBl KOMIIETCHIMH, OTCYTCTBYIOT

(YIOBIIETBOPUTEIHHO)
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COOTBCTCTBYIOIIUC 3HAHUSA, YMCHUA U HABbIKU.

4.1.4. TectupoBaHue

TectupoBaHue HCIONB3YyETCS JUISI OLIGHKM KAdyecTBa OCBOCHMS OOYYaroIMMCS OCHOBHOM
npo¢eCCHOHAIBHOW 00pa30BaTEIbHOM MPOrpaMMbl 1O  OTIEIBHBIM TeMaM W/WIW  pas3jenam
mucuuruinHel.  Tect  mpencrtaBinsieT  co0Oi  KOMIUIEKC — CTaHAAPTU3MPOBAHHBIX  3a/laHUM,
MO3BOJISIIOIIMKA ~ YIPOCTUTh  MPOIEAYPY HM3MEpPEHUs 3HAaHUW W yMEHUH oOydJaroniuxcs.
OOyuaronmmMcsi BBIIAIOTCS TECTOBBIE 3a/aHUs ¢ (OPMYIHPOBKOW BOMPOCOB M TMPEATIOKECHUEM
BBIOpATh OJUH MPABUIIBHBIN OTBET U3 HECKOJIBKUX BAPUAHTOB OTBETOB.

Ne O1CHOYHBIC CPEICTBA Kox n HanmeHoBaHME
WHINKATOpa KOMICTCHIHH
1 Bonpoc: na-1.¥K1

OcyIecTBISET MOUCK,
KPUTUYCCKHUN aHATIH3 U
CHHTE3 WH(POPMAIINH,
Ykax ur e coor Ber cr BHe JUi1 Bcex 6 BAPHAHT OB OT BET 4. TIPUMEHSTH CHCTEMHBIN
1) ocHOBHBIE MOAXO ISl PEIICHUS

MOCTABJICHHBIX 32/1a4

Pacnpenenure pyHKIMM MeMOpaH 1o AByM IpyIIIaM:

2) npyrue

__ OapwepHas

___ MarpuvHas

___ MEXaHW4YecKas
__ DHepreruyeckas
___ TeHepaTuBHAs

___ peuenTopHas

2 Bonpoc:

9HCMCHTapHafI KuBas CUCTEMa, CIIOCOOHAs K CaMOCTOATCIbHOMY
CYHIECTBOBAHUIO, PA3BUTHUIO U BOCIIPOU3BCACHUIO - 3TO

Bs1beput e oxun 13 4 BapHAHT OB OT BET a:
1) keTka

2) opranenna

3) opranusm

4) xnactep

3 Bonpoc:

TepmomuHaMu4eckre .... - 3TO (GYHKIHH, KOTOPBIEC IPUMEHSIOT JIJIs
OTIMCaHMS YHEPTETUUECKOTO COCTOSIHUS CHCTEMBI.

Bs16epur e oquH H3 4 BAPHAHT OB OT BET 4.
1) moTeHuHuabI

2) mapaMeTpsl

3) XapaKTepUCTUKH

4) BeIMYNHBI

4 Bonpoc:

I'uranTckumii akcoH KaJlbMapa ObLI BLI6paH KakK 00BEKT I/ICCHCHOBaHI/Iﬁ n3-3a
TOT'O, UTO

Br16epur e oquH H3 4 BAPHAHT OB OT BET 4.
1) ero pazmMepbl MHOTO OOJIBIIIE, YEM Y IIO3BOHOYHBIX

2) KaTbMapoB OYE€Hb MHOTO
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3) OH TOYHO TaKOM XKe, KaK y YeJIoBeKa

4) ero MO>KHO JIOJITO XPAHHUTh

Bonpoc:

ComnocTaBpTe Ha3BaHUS PELENTOPOB M BHUIBI PEICTIINN:

Ykasx uT e cooT BEeT CT BHe /11 BCeX 3 BAPHAHT OB OT BET a:
1) MexaHuueckas

2) akycTHIecKast

3) 3puTenbHas

___rtenbua [Taunan

___ BOJIOCKOBBIE KJICTKH

__ TAJIOYKH U KOJOOUYKH

Bonpoc:

VYibTpa3sBykK ISl ODUEHTALIMH B IPOCTPAHCTBE U JIOKAI[MH TPETATCTBUM
UCTIOJIB3YIOT:

Br16epur e HeckobKO H3 4 BapHAHT OB OT BET .
1) nenbduHBI
2) neTy4re MbIIIH

3) uepenaxu
4) opasl

Bonpoc:

3BYK BBI3BIBACT B OPTaHU3ME .... DEIEMIHNI0

Br16epur e oquH H3 4 BAPHAHT OB OT BET 4.
1) MexaHHYECKYIO

2) aKyCTHYECKYIO

3) 3pUTENbHYIO

4) 000HATEIBEHYIO

Bonpoc:

CBeT BBI3BIBACT B OPTAHU3ME ... PEIENINI0

Bs16epur e oquH H3 4 BAPHAHT OB OT BET 4.
1) MexaHUYECKYIO
2) aKyCTHYECKYIO

3) 3pUTENBHYIO
4) 00OHATENHHYIO

Bonpoc:

CBerT - 3TO 3JIEKTPOMArHUTHOE U3ITyYCHUE YACTOTON ... HM
Bbr16epuT e oquH U3 4 BAPHAHT OB OT BET a.

1) ot 400 mo 750

2) menee 400

3) 6omee 750

4) or 200 mo 300

10

Bonpoc:

I'TaBHBIN 57IEMEHT MajoUYek U KOJIOOUYEeK, pearupyromyii Ha maJjaloniiui cBer, -

Bs16epur e oquH H3 4 BAPHAHT OB OT BET 4.
1) 6enok pogoncuH

2) aMHHOKUCJIOTA TJIMIAH
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3) Monekyna pochommnuaa

4) MOJIeKyJ1a BOJIBI

IIo pe3yjibTaTaM TECTa 06yqa10meMyc;1 BBICTABJIAACTCA OILICHKA «OTJIMYHO», «XOpPOLIOo»,
«YHOOBJICTBOPUTCIBHO» UJIN «HCYAOBJICTBOPUTCIIBHO)).

Kpurepun onenuBanusi oTBera (Tabi.) MOBOASATCS IO CBEICHUS OOYYArONIMXCS 10 Hadaja
TeCcTUpoBaHUs. Pe3ynpTar TecTUpOBaHMS OOBABISETCA OOYYaIOUIEMYCS HENOCPEICTBEHHO IOCIHe
€ro CIaym.

Kpurtepuu oneHuBanus
Mxana
(% npaBUJIBLHBIX 0TBETOB)
OneHka 5 (OTIMYHO) 80-100
Orerka 4 (Xopoiro) 70-79
Orenka 3 (yIOBICTBOPUTEIHLHO) 50-69
Ornenka 2 (HeyIOBICTBOPUTEIHLHO) MeHee S50

4.2. Ilpouexypbl M OICHOYHBIE CpeACTBAa JJisi TNPOBEAEHUHA NPOMEKYTOUHOM
arTecTalnu

4.2.1. Dx3aMeH

Dk3ameH sBIseTcs (opMON OIEHKH KadecTBa OCBOGHHUS OOYYaloIIMMCS OCHOBHOM
npodecCuOHAIBHONW 00pa30BaTEILHON MPOTrpaMMBbl MO pasjesiaM JUCHHMIUIMHBL. [lo pe3ynbraram
9K3aMeHa O0YyYaroleMyCsl BBICTABISIETCS OILEHKA «OTIUYHOY», «XOPOIIOY», «YAOBIECTBOPUTEIHHOY
WIH «HEYJOBIETBOPUTEIHHO.

OK3aMeH 10 JUCUUIUIMHE IPOBOAMTCA B COOTBETCTBHHM C PACIMCAHUEM IPOMEXKYTOUYHOU
aTTecTaluy, B KOTOPOM YKAa3bIBaeTCs BpeMs €ro IPOBEICHHUs, HOMEp ayIUTOPUHU, MECTO
IIPOBE/ICHUS] KOHCYJIbTAllMU. YTBEP)KICHHOE PpAclMCaHUE pa3MEIIaeTcss Ha HHQPOPMALMOHHBIX
CTEHJIaxX, a TaKXKe Ha O(UIATLHOM CaliTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUHN ISl MPOMEKYTOUYHOM aTTECTAlMM OOYYArONIUXCS yCTaHaBIMBACTCS
paboueii MporpaMMoi TUCIUIUIMHBI U JOBOJAMUTCS A0 CBEACHUS 00YJaIOIMMUXCs B HA4Yalle CEMeCTpa.

DK3aMeHBI MPUHUMAIOTCS, KaK MPaBwIIo, JJeKTopamMu. C pasperieHus 3aBeayoniero kadeapoit
Ha PK3aMEHe MOXKET MPHCYTCTBOBATh INpernojaBareib Kadeapbl, NPUBICUCHHBIN A MOMOIIU B
nmpueMe Sk3amMeHa. B ciiydae OTCYTCTBUSI BeOyLIEro NpernojaBaTessi AK3aMeH IpUHUMAaeTcs
mpernojaBaTesieM, Ha3HAYCHHBIM PacoOpsHKEHUEM 3aBEAYIONIETO Kadeapoit.

[IpucyrcTBUE Ha 3K3aMeHE IpenojaaBaresiell ¢ Apyrux kadeap 0e3 COOTBETCTBYIOILETO
pacnopsDKeHHsT PEeKTopa, MPOPEKTOpa Mo Y4eOHOW M BOCIUTATENFHON paboTe WM 3aMECTUTEI
nupekTopa MHcTUTyTa 10 yuebHOi paboTe He JormmycKaeTcs.

Jlnis mpoBeieHrs SK3aMeHa BEAYLIHM MpenojaBareilb HaKaHyHe MOJy4aeT B CEKpeTapuare
IMPEKTOpaTa 3a4eTHO-IK3aMEHAIIMOHHYIO BEZIOMOCTh, KOTOpasi BO3BPAIACTCSl B CEKpeTapuaT 1mociie
OKOHYaHUSI MEPOIIPHUATHS B IEHb MPOBEACHHS SK3aMEHa UM YTPOM CIICAYIOLIETO JHS.

DK3aMeHbl MPOBOAATCS MO OWieraM B YCTHOM WJIM TMHUCHMEHHOM BHJE, JIUOO B BHUIE
TECTUPOBAHMS. K3aMEHALlMOHHBIE OWJIETHI COCTABISIOTCS [0 YCTAaHOBIEHHOH Qopme B
COOTBETCTBUU C YTBEPXKIACHHBIMU KadeApoil dK3aMEHAIIMOHHBIMH BOMPOCAMU M YTBEPKTAFOTCS
3aBenyomM Kadenpoir exeronHo. B Owiere comepkKHUTCS... (VKa3zvleaemcsa KOIUYECMB0
80NPOCO8: He boJlee mpex 6ONPOCcos, 2 meopemuyecKux 6ONpPocd u 3a0a4a u m.o.).

DK3aMeHaTOpy MPEOCTaBIAETCS MPABO 3a/1aBaTh BOIPOCHI CBEpX OMieTa, a TakKe MOMUMO
TEOPETUYECKUX BONPOCOB NaBATh JJI PEUICHMs 3aJa4d W INPUMEPBI, HE BBIXOJSAIIME 334 PaMKH
IIPOMICHHOI0 MaTepuaa o U3y4aeMoi AUCLUIIIMHE.
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3HaHI/I5I, YMCHHA U HABBIKH 06yqa}0mnxc;1 ONpCACIIAOTCA OLICHKAMU «OTJIMYHO», «XOPOILIO»,
«YHOOBJICTBOPUTCIBHO», «HCYJOBJIICTBOPUTCIIBHO» W BBICTABJIAIOTCA B 3a4CTHO-3K3aMCHAIIMOHHYIO
BCAOMOCTD 06yqa10meroc;1 B ACHb 3K3aMcCHaA.

[Ipyu mpoBeAEHHWH YCTHOTO 5K3aMeHa B ayAWTOPUU HE [OJDKHO HAaXOIWThbcs Ooiee 6
o0yyJaroIuxcst Ha OJHOrO IMpPEenoiaBaTels.

[Ipu mpoBeneHUH YCTHOTO 3K3aMeHa OOYyYaroIIMICS BHIOMpAET IK3aMEHAIMOHHBIN OWJIET B
CJIy‘-IElﬁHOM MopAAKEe, 3aTCM HA3bIBACT q)aMI/IJII/IIO, UM, OTYCCTBO W HOMCP JSK3aMCHAIIMOHHOTO
ousnera.

Bo Bpems sk3ameHa oOyuwarommecss MOTYT IOJIb30BaThCsl C pa3pellieHHs] 3K3aMeHaTopa
IpOrpaMMOil AMCLUIUIMHBI, CIPAaBOYHOW M HOPMATUBHOW JUTEPATypOH, IPYIMMHU IOCOOMSAMHU U
TEXHUYECKUMH CPEICTBAMHU.

Bpemst moAroTOBKM OTBETa NpH Clade dK3aMeHa B YCTHOHW (popMe JOIKHO COCTaBIISATH HE
MeHee 40 MUHYT (110 YKeTaHUI0 00YYaIoIIErocss OTBET MOXET OBITh JOCPOYHBIM). Bpems oTBeTa —
He Oosee 15 MUHYT.

OOyuaromuiics, UCTIBITHIBAIOIINNA 3aTPYJHEHHs MPU MOATOTOBKE K OTBETY MO BbIOpaHHOMY
UM OHIIETy, UMEET MPaBO Ha BBIOOP BTOPOTO OWIIETa C COOTBETCTBYIONIUM MPOJICHHEM BPEMEHH Ha
noArotoBky. [Ipy okoHYaTeIbHOM OLIEHMBAHWU OTBETAa OIEHKA CHMIKAeTcs Ha oauH Oami. Beigaua
TPEThEero OujeTa He pa3perracTcs.

Ecnmu oOywaromumiics sBWJICSA Ha DSK3aMEH, W, B3SB OWIIET, OTKA3aJicsi OT MPOXOXKICHUS
aTTeCTallii B CBSI3M C HEMOATOTOBJIEHHOCTHIO, TO B  BEJOMOCTH €MY BBICTABIISIETCS OIICHKA
«HEYIOBJIIETBOPUTEIBHO.

Hapymienne AUCHUIUIMHBI, CIHMCHIBAHUE, MCIOJIb30BaHUE OOYYAIOMIMMUCS HEpa3pelIeHHBIX
NEYaTHBIX U PYKOIMCHBIX MaTepuanoB, MOOMJIBHBIX TeNe(OHOB, KOMMYHUKATOPOB, IUIAHILETHBIX
KOMIIBIOTEPOB, HOYTOYKOB W JPYTMX BHIOB JIMYHOM KOMMYHHMKAIIMOHHON W KOMIBIOTEpHOU
TEXHUKM BO BpeMs AaTTECTALMOHHBIX MCIIBITAHWM 3amnpenieHo. B cilydae HapylIeHHs JTOro
TpeOOBaHUs IPEnoAaBaTeslb 0043aH YAAIUTh O0YYaIOLIErocst U3 ayIUTOPUHU U MPOCTABUTh €My B
BEJJOMOCTH OLIEHKY «HEYIOBICTBOPUTEIBHOM.

BricTaBneHne OLIGHOK, TIOJYyYEHHBIX TMpU TOJABEACHUM pPE3yJbTAaTOB IMPOMEXKYTOYHON
aTTeCTallid, B 3a4€THO-3K3aMEHALIMOHHYIO BEIOMOCTh MPOBOJUTCA B MPUCYTCTBHUU CaMOTO
oOyuatomerocs. IlpernonaBareny HeCyT MEPCOHANBHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTH U
TOYHOCTh BHECEHMsI 3alKucel O pe3ynbTaraXx MPOMEKYTOYHOM aTTecTallid B 3a4E€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb.

HesBka Ha "K3aMeH OTMeYaeTcs B Sa‘ICTHO'BKBaMeHaHHOHHOﬁ BEOAOMOCTH CJIOBaMH <«HE
SIBUJIICS.

Jis oOywaromuxcs, KOTOpbIE HE CMOTJM CIaTh JK3aMEH B YCTaHOBIEHHBIC CPOKH,
YHUBEpCUTET yCTaHABJIMBAECT IMEpPUOJ JIMKBUAAIMU 3aJ0JDKEHHOCTH. B 3TOoT mepuon
MpenoiaBaTesid, TPUHUMABIINE 3K3aMEH, JOJKHbI YCTaHOBUTh HE MEHee 2-X JIHEH, Korja OHHU
OyayT MpUHUMATh 33I0JDKeHHOCTH. MHpopManus o JTUKBUIAIMU 33aJI0JDKEHHOCTH OTMEYAEeTCsl B
SK3aMCHAIIMOHHOM JIHCTE.

O6y‘-1aIOH_II/IMC}I, MMOKa3aBIIMUM OTJIHMYHBIC WU XOPOHIMC 3HAHHUA B TCUCHUC CCMCECTpPa B XOIC
IMOCTOSAHHOI'O TEKYIICTO KOHTPOJA YCIIEBACMOCTH, MOXET OBITh IIPOCTaBJICHA 3K3aMCHAIIMOHHAsA
OIICHKAa OOCPOYHO, T.C. 0e3 caadyu 5K3aMCHa. OI.[CHKa BBICTABJISICTCS B DK3aMEHAIIMOHHBIN JIUCT WU
B 3aUCTHO-3K3aMCHAIIMOHHYIO B€IOMOCTD.

I/IHBaJ'II/II[I)I " JIila ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSAMM 3JO0POBbA MOT'YT CAaBaTh 3K3aMCHEI B
MEKCECCUOHHBIN nepuoa B CpPOKH, YCTAHOBJICHHBIC WHAHWBUAYAJIbHBIM y‘-ICGHBIM IIJIAHOM.
I/IHBaJ'II/II[I)I " Juga ¢ OrpaHUYCHHBIMHU BO3MOXKHOCTAMU 3J10POBbS, UMCIOIIUE HAPYHICHUSA OIIOPHO-
ABUTATCIIBHOT'O arrapara, AOIMYCKAarTCd Ha aTTCCTAllMOHHBLIC MUCIIbITAHUA B COIIPOBOXIACHUU
ACCUCTCHTOB-COIMPOBOXAAOIINX.
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[Iponienypa mpoBeneHUs] MPOMEXKYTOUHONW aTTECTAIlMM JUIsI OCOOBIX CIy4YaeB M3JIOKEHA B
«ITomokeHnn o TeKyleM KOHTPOJIE YCIIEBAEMOCTH M NPOMEXYTOUYHOM aTTecTalui 00y4aroLIuXcs
no OITOII 6akanaBpuara, criermanutera 1 Maructparyps» @I'BOY BO FOxuo-Ypansckuii 'AY.

OrneHouHble CpecTBa

KOZ[ 1 HAMMCHOBAHUC
MHAWKATOpa KOMIIETCHIINN

1. Marepusi: nBwkeHne Marepud / Marepus, ee Buasl. DPyHnamMeHTaJIbHbIC
B3auMoeicTBus. J[BHkeHe MaTepun/.

2. Brodusuka xak Hayka /OCHOBHBIC HAIPaBICHUS B3aUMOCBS3N (U3UUECKON U
O6nomorndeckoil Hayk; Omodmsmka. OOBEKT W mpeaMer OMOGU3MKM Kak Haykdh. Poib
O0ro(hM3MUECKOTO 3HAHUS B IPO(DHEeCCHOHATLHOM MTOATOTOBKE BETEPUHAPHOTO Bpada/.

3. [lepBeIii 3aK0H TepMOIMHAMHKH /TepMOIMHAMUYECKHUE TTapaMeTphl U IPOLECCHI.
W3onupoBaHHas TEPMOANHAMUYECKAsI CHCTEMA, OTKPHITAs TEPMOAMHAMUYECKAsI CHCTEMA.
O0OpatMble ¥ HeoOpaTHUMBIE  TepMOIMHaAMHueckue  mpomecchl.  CocrosiHEE
TEPMOJVHAMUYECKOH  CHCTEMbBI:  pPaBHOBECHOE, HEPAaBHOBECHOE,  CTAIlHOHAPHOE.
I'upponunammuueckast MOJIETb CTallMOHAPHOI'0 COCTOSIHHS. [lepBriii 3aKOH
TEPMOAWHAMHKH B TEPMUHAX (PU3HUKH/.

4. [lepBeIii 3aK0H TepMOAMHAMUKN B Orosiorun/ OcoOEHHOCTH KUBOTO OpPraHU3Ma
KaK TepMOJMHaMHI4IecKoil cucteMbl. [1epBblil 3aKOH TEPMOIMHAMUKY U KUBOM OpraHI3M/.

5. TemoBoit Oamanc xuBOro opranmsMa /Cxema TEIUIOBOTO OajiaHca >XHBOTO
opranmuszMa. DHeprus nuimu. KamopuiHOCTh GeNKoB, *KHMPOB, yrieBoloB. 3akoH ['ecca.
Buabt paboTs! B xkHuBOM opranusme. [lepBuyHas 1 BTOpu4Has TeIoTa/

6. duznvecKkue OCHOBBI TEPMOPETYIISIIUH opranu3Ma /CyIIHOCTb TePMOPETYIISIIHH.
[ToHsATHS  «TEIJIONPOAYKUMSA» W  «yAelbHAas TEIJIONPOIYKLHS» O KUBOTHBIX, HX
3aBUCHMOCTH OT MAaCChl JKHBOTHOTO. [IepeHOC TemIOTHI B )KUBBIX OpraHU3Max/.

7. TemmooOMeH >KHBOTHOTO C OKpyxkaromed cpemoit /CymHOCTh TeriooOMeHa
KUBOTHOTO C OKpyXaromied cpemnoil. Bumpl TemmooOMeHa (TEmIONPOBOAHOCTS,
KOHBEKLMs, W3Iy4YeHHe, WcHapeHue), Hux (¢usudeckas CyIHOCTb, (GOPMYJIBl |
0COOCHHOCTH TPOSIBIICHUS B OpPraHU3Max/.

8. Bropoii 3akon TepmonuHamuky /[lorsTre sHTponHy. [IpuBeneHHOE KOIMIECTBO
TEIUIOTH. BTOpoi 3aKOH TEepMOJMHAMMKM sl W3OJMPOBAHHBIX cucteM. [IpuHImn
BO3pPACTaHMS SHTPOITUH B H30JIMPOBAHHBIX CHCTEMAX; PABHOBECHOE COCTOSIHUE/

9. BTopoii 3aKOH TEPMOIMHAMHUKH IJISI CTAI[HOHAPHBIX COCTOsHMM /V3MeHeHHe U
COXpaHEHME SHTPOINHU B KUBOM OpraHu3Me, BTopoll 3aK0H TepMOIMHAMUKU [l AKUBOTO
oprann3Ma. CoCcTOSIHUE )KHU3HU U CMEPTH B TePMUHAX (QU3HKH/.

10. BrusHue BIa)XXHOCTH BO3AyXa HAa TEPMOPETYISAIHUIO SKUBOTHBIX /BiaXxHOCTBH
BO3/lyXa. AOCOIIOTHAs, MaKCHMalbHas, OTHOCHUTEIbHAs BIIAXKHOCTb: OIPECIICHNUS,
¢dopmynbl, enuHUNBL. Touka pockl. [IpuOopsl s M3MEpeHUs BIAKHOCTH (THTPOMETP,
rurporopad, MCUXpPOMETP CTATHIECKUH M NMICUXPOMETP aCHHPAIMOHHBIIN), HX YCTPOHCTBO
U IPUHIMII JeHcTBYUSL. 3HAUCHNE BIAKHOCTU BO3YXa JUISl )KUBOTHBIX/

11. KonebarenpHoe pBmxkenne /OmpenencHue — KoJIeOAaTeIbHOTO — IBIDKCHUS,
XapaKTEPUCTHKH KOJCOATCILHOIO ABMKCHHUS: MEPHOJ, YacTOTa, CMEIICHHE, aMILIUTYAa,
X 0003HaYEHUSs, ONIpeneistontie GopMybl, € THHAIIBL./

12. Mexannueckue kosnebOanust /CBoOoaHBIE (COOCTBEHHBIE) U BBIHYXKJICHHBIC
KoyieOaHMs;  BO3Bpamamolias W BBIHYXKJAmONlas  CWIBl, pPE30HAHC.  DHEprus
KoJieOIromerocst Tena; 3aryxaromue kosjebaHus. [Ipumepsl konebaHuli M pe3oHaHCa B
JKUBOM Mpupoe/.

13. Mexannueckue BoiHbI /OmpesieneHHe BOJHBI, BOJHBI  NPOAOJBHBIE U
rorepeyHple. XapaKTePUCTHKH BOJIHBI: 4acTOTa, JUIMHA, UX €IAWHMIBI. CBS3b YacTOTHI H
JUTMHBL BOJIHBL. CKOPOCTh paclpoCTpaHEHUs BOJIHBI, €€ 3aBUCUMOCTb OT CBOMCTB CpEJbl.
DHeprusi ¥ MHTEHCUBHOCTh BOJIHBI, X €IMHULBL. [10TOK SHEprun/.

14. OcHoBH akycTuku /OmpeneneHne 3ByKa, TUAa3oH 4acTOT CIBIIITAMOTO 3BYKa,
WCTOYHHMKH 3BYKa. IHTEHCHBHOCTb 3BYKa, HOPOT CIYXOBOTO M 0OJEBOrO OLIYIIEHHH.
3akoH Bebepa-DexHepa, ypOBHH HHTCHCUBHOCTH M TPOMKOCTH 3BYKa, UX CJAMHUIIBL/.

15. OcHoBel Omoakyctuku / BreicoTa 3Byka. TemOp 3Byka. AKYCTHUECKHH CIIEKTp.
My3bikanbHbI TOH. [lym. Brusane mryma Ha )KUBOTHBIX/.

16. HNudpassyk. Dddexr Jomnepa. / Jlnanazon nHPPa3ByKOBBIX 4aCTOT. MICTOUHUKH

UJI-1.VK 1

OcymecTBisier TIOWCK,
KPUTUYECKUN aHamu3 |
CUHTE3 nH(pOpPMAIINH,
NPUMEHSTh  CHCTEMHBIH
MOOXOX JUIA  peIIeHHS
MOCTaBJIEHHBIX 3a/1a4
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nndpassyka. CoiicTBa nHdppasByka. buonornueckoe neiicrsue nHdppasByka/.

17. VYnprpa3Byk /lmama3oH 4YacTOT yIbTpa3Byka. VICTOYHHMKH YIbTpa3ByKa:
MarHUTOCTPUKIMOHHBIN U Mbe303eKTpuieckuil. [Ibe303ddpext. O0paTHbIi mbe303ddeKT.
®dusnueckue CBOMCTBA YIBTPa3ByKa, €ro B3aMMOJCHCTBHE C BellecTBOM. KaBuTanus.
Buonoruueckoe neiicTBUE YIbTPa3BYKa/.

18. OCHOBBI  yNBTPa3BYKOBOW  Tepamuu. //lmama3oH  9acTOT  YJIBTpa3ByKa,
HCIOJIb3YEMOTO B TEPANEBTHUUECKUX LEIAX. MeXaHH4eckoe BO3IEICTBUE, TEIUIOBOM
¢ dexT, Qusnueckoe IeicTBUE YIBTpa3Byka Bumel KOHTaKTa W3IydaTens B
yIbTPa3BykoBod Teparnuu. CrocoObl O3BYYHMBAaHUS B YIBTPa3BYKOBOW Tepamuu. Poib
KOHTAKTHOTO BEIIeCTBa MpH mporenype Y3 oOmyueHus. HasHaueHue, peKUMBI U
0COOCHHOCTH paboTHI ammapara Jjisl YJIbTPa3BYKOBOW Tepamuu. [lopsgok paboThl ¢
anmapatom BYT- 1/

19. Ou3MYECKHe OCHOBBI YIIBTPa3BYKOBOU NE(PEKTOCKONHU B MeIWIHE / SIBIeHus
Ha TpaHuIe pasjiesia cpejl C Pa3sHBIMH aKycTHYecKuMH cBodcTtBamu. Dddekr oruepa.
JormutepoBckas yactoThl (popmyna). MccnemnoBanue cepIeYHOCOCYUCTON CHCTEMbI Ha
ocHoBe 3 dekra JJomepa (goriepoBckas axokapanorpadus)/.

20. Tunponnnamuka wneanbHBIX KUAKOCcTeH /IIOHATHS «wAeanmbHAs JKUIKOCTHY,
«CTALMOHAPHBIM TOTOK». YpaBHEHUE HEPA3pbIBHOCTH NOTOKa. JlaBieHue, eaMHHLIA
nasneHust. CTaTHaeckoe, IMHaAMUIECKOe, THAPaBINIecKoe (BECOBOE) U TIOITHOE JTaBICHUS;
ypaBHeHHEe bepHyuH; CrIOCOOBI U3MEPEHHsI CTATHYSCKOTO M TUHAMUYECKOTO JaBJICHU/.

21. OneMeHTHl THApPOCTAaTHKH /Macca (ompeneneHue, 0003HAUCHUE, €IUHUIIBI).
[TnoTHOCTH (Ompenemnstomas popmyia, 0003HaUeHHE, eAMHUIBI). CITOCOObI OnpeaeIeHus
IUVIOTHOCTH. 3aKOH ApXHMeZa, KaK OCHOBA METOJa W3MEPEHHs IUIOTHOCTU IPH HOMOIIH
BecoB Becrgais/

22. Tunponnnamuka Bs3KUX kuAkKocTed /IloHATHE «Bs3Kas >KUAKOCTB». [loHATHE
«TpaguCHT (U3MUYECKOW BEIWYHMHBI», ypaBHCHHE HEBIOTOHA M CHJIBI BHYTPEHHETO
TpeHHUs; KO3OPPUIUCHT BSI3KOCTH, €T0 SAWHUIIA. 3aBUCUMOCTh KO3 (DHUIIEHTa BI3KOCTH OT
TEeMIEepaTyphl, PUPOIBI JKUIAKOCTH/.

23. 3aKOHOMEPHOCTH TEYCHHUS BS3KOH kuakoctd / JlamuHapHOe M TypOYJICHTHOE
TeueHus xuakocteil. Hucno PeliHonbaca Kak XapakTEpUCTUKA MEPexXo1a OT JJAMUHAPHOTO
K TypOyJneHTHOMY TeueHuto 3akoHbl [Tyaseinst u CTokca Kak OCHOBAa METOJIOB H3MEPCHUS
KOX((HUIUEHTOB BSI3KOCTH. Y CTPOWCTBO M HPUHIMIT paboThl BHCKo3uMeTpa OCTBalbIa,
Bucko3uMmetpa BK - 4/.

24. JIBIKeHUS] KPOBH B CEPICYHO-COCYIHCTON CHCTEME JKMBOTHBIX U YesioBeKa /
DNeMEeHTBhl KPOBEHOCHON CHCTEMBbl OpraHu3Ma, MX (YHKUUH. YMEHbBIICHHE CKOPOCTH
TEUeHHs] KPOBH MO MEpEe Pa3BETBICHUS KPOBEHOCHBIX COCY/IOB. PABHOMEPHOCTh TEUCHUS
KpPOBH B Kanmmuisipax. MI3MeHeHue JaBlicHHE KPOBHU IO MEPEe Pa3BETBICHUS KPOBEHOCHBIX
cocynoB. Pabora cepama/

25. 3aKOHOMEPHOCTH TEYEeHHS KpOBH B cepaedHococyauctoii cucreme (CCC)
KHUBOTHBIX M uenoBeka /KpoBb — HEHBIOTOHOBCKasl KUAKOCTh. [LIIOTHOCTH KPOBH H
BSI3KOCTh KPOBH, KaK JMarHOCTHYeCKHe BennuuHbl. Xapaktep tTeueHus kposu B CCC B
HOpMe U mpu mnaronorusx. IlynbcoBas BomHa. M3MepeHHE 4YacTOTHI CEpACYHBIX
cokparenuit (HCC). UCC B HOpME U MPH MATOJIOTUAK/

26. AptepuaiapHOE JTaBIICHUE. /[laBnenue. AptepuanbpHOe JTaBIICHUE.
Cucronmyeckoe, IHACTONMYECKOe apTephaimbHoe mnaBieHne. CIocoOBl W3MEpeHus
apTEepHabHOTO JABJICHUS: HEIMOCPEACTBEHHBIH M MaHXETHBIH. ApTepHallbHOE IaBICHUE
YeJioBeKa U HEKOTOPBIX )KMBOTHBIX B HOPME M IIPH ITATOJIOTHSX/ .

Teepabie ynpyrue tena/ [IoHATHE «TBEpOE COCTOSHHUE BEINECTBAY, KPUCTAILINYECKHE
amopdubsie Tenma. [lomsTus  «iedopmanms», «aOCOJNIOTHAST W OTHOCHTENbHAsS
nedopmanmsy. 3akoH ['yka, MOIYyJIb YIPYrOCTH KaK XapaKTEPUCTHUKA YIMPYTHX CBOWMCTB
BEIEeCTBa/.

217. Hedopmanun Ouosnornuecknx TkaHed/. Tumbl nedopmanmii. nedopmanms
n3ruba. 3akoHa ['yka B mpuMeHeHHMH K JedopManuu u3ruba OZHOPOIHOTO CTEPIKHS
OpsIMOYroJbHOTO  cedeHus. CTpena mporuba.  YCTpOHCTBO — AKCHEPHMEHTANBHOM
YCTAHOBKM W COJEp)KaHWE JKCIICPHMEHTAa MO W3YYCHHIO 3aKOHA ['yka M M3MEpeHHIO
MOJYJIsl yIPYrOCTH KOCTHOW TKaHu. ['paduk 3aBucumocTH A ot F/.

28. OO6mass cTpykTypa M cocTaB KiIeTkH /CTpOoeHHE >KMBOTHOW W PaCTHTEIHHOM
kiaerkn. CTpoeHne MeMOpaHbI KIETKH, B3aMMHOE pACIOJ0KEHHE U COOTHOLICHHE
OCITKOBBIX W JIMITUAHBIX MOJIEKY] B MeMOpane. OyHKIIMH MEeMOpaHbl KJIETKH: OapbepHas,
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TPpAaHCIIOPTHAA, MCXaHUYCCKad, MaTprU1iHas, DOHEPIreTuICCcKasd, peuenTopHaﬂ/.

29. ®duznueckue cBoiicTBa MeMOpanbl KieTku /TommuHa MeMOpaHbl, JIUIHUIHBIE U
MeMOpaHHbIe TOpBL.  Bsizkocts  memOpanbl.  ®Da3zoBoe  cocrosiHME  MeMOpaHBI
(XapaKkTepHUCTHKa CMEKTHYECKOTO IKHMIKOKPHCTAJUIMUECKOTO COCTOSHHS), KpPUTHUYECKas
Temrepatypa ($a3oBOro Inepexoja, MeEXaHM3M  KPHOIOBPEXICHUS  MeMOpaHBI.
DJeKTpUYecKHue CBOWCTBA MeMOpaHbl KIETKH (IMAJIEKTpHYecKass IPOHHIAEMOCTb,
JIEKTPUUECKOE CONPOTUBIICHHE, HANPSDKEHHOCTH AIIEKTPUYECKOTO MOJS MeMOpaHBbI
KIIETKH)/

30. IlaccuBHBIM TpaHCHOPT BellecTBa dYepe3 MeMmOpany kierku / Tpancmopt
BEIIleCTBA Yepe3 MeMOpaHbl KJIeTKU. [lacCHBHBIN TPaHCIOPT BEIISCTBA Yepe3 MEeMOpaHy
kietku. Juddys3us - kak macCUBHBINA TPAHCIIOPT BELISCTBA Yepe3 MeMOpaHy.

31. Knaccudukamnus naccuHoro tpancmopta /IIpocras auddysus, nuddys3us gepes
mopel, obnerdeHHas MUPQPY3us (¢ MOABIKHBIM H C HEMOJIBIKHBIM TIEPEHOCUYHUKOM),
¢bunbTpanys, 3neKTpoaAnpGy3us - CYIHOCTb, IEPEHOCUMBIE BELECTBA, OCOOCHHOCTH/

32. Ocmoc / [IlepeHoc BemecTBa dYepe3 IONYNPOHUIIAEMBIE  MeMOpaHEI.
Ocmoruueckoe nasineHne. Y paBHeHue Bar-I'odda. Pois ocmoca B sxuBoii mpupoze/.

33. AKXTHBHBII TPaHCHOPT BellleCTBA Yepe3 MeMOpaHy/ AKTHBHBIN TpaHCTIOPT. Buapt
MOHHBIX HACOCOB. MeXxaHn3M paboThl KallMii-HaTPUEBOTO Hacoca/

34. Bronorennnan /XKuBast KJeTKa — MPOBOAHUK M MCTOYHHK DJIEKTPHIECKOTO TOKA.
MexaHu3m oOpa3oBaHus OHOTIOTEHIIMANA TOKosl. Y paBHeHue [ onpamana/.

35. Buonorennunan neiicteus /MexaHu3M o0pa3oBaHHS OWOIOTEHIMANA ACUCTBHSL.
MexaHu3M pacnpoCTpaHeH s HEPBHOTO UMITYJIbCa BJIOJb MeMOpaHbl kieTku. M3amepenue
(peructpanmst 6uonoreHnuanoB). bruonorennuans B BetepuHapuu (K, 33T, OMI)/.

36. DnekTpuuecKuil 3apsin /DISKTPUYCCKUNA 3apsii: OmpeaesicHHe, 0003HaueHHE,
enuHUIA. B3anmoneiictBre 3apsinoB. 3akoH Kynona. Dnexrpusamnms ten. Tpubdozapsast/

37. DJIeKTpUYECKOe TII0JIe M JKMBbIE OPTaHM3Mbl /DJIEKTPUYECKOE TI0JIE M ero
XapaKTepUCTUKHU. HampsyKeHHOCTh D3JIEKTPHUYECKOro MO, MOTCHLHAN: OIpeeieHHe,
ompenerngone  GopMynsl, eIWHHIBI, Pa3HOCTh MOTEHIManoB. IlpoBogHMKH U
JIMAJIEKTPUKH B DIIEKTPHUECKOM I10J1e. DIEKTPOCTATHYECKOE MOJIE M KHUBbIE OPraHU3Mbl/

38. [locTostHuBI  3nekTpudyeckuit Tok / OnexTpuyeckuit Tok. Cumila  Toka.
BomnbrammepHas XapakTepHCTHKA IIPOBOJHHUKA JIEKTPONPOBOAHOCTh. CONpPOTHBICHUE
(onpenenenue, obo3HaueHue, exuHMnA . QDopmyrna, BbIpaXKarIas 3aBUCHMOCTb

COIIPOTHBIICHHS MTPOBOJHMKA OT €ro pa3MepoB U MarepHaia. Y IelibHOe COMPOTHBICHUE
(o0o3HaUEHWE, ETUHUIIA)

39. 3akon Oma /3akoH Oma Juil y4yacTka Iend (METaUIMYECKHX IPOBOJHHKOB M
anekTponutoB). JKuBass TKkaHb Kak NMPOBOAHUK 3JIEKTPUUECKOro Toka. 3akoH Oma s
y4JacTKa IeMU C JKUBOW TKaHbIO. SIBJIEHME MOJSApU3ALMM >KUBOW TKaHU. Y AEIbHOE
COTIPOTHBJICHNE JKMBOH TkaHW. Cxema »JJIEKTPUISCKOW MEeMu OKCIePUMEHTATBLHON
YCTaHOBKH M COJEp)KaHHE SKCIEPHMEHTa 10 IMOCTPOCHHWIO KPWBOM IOIAPH3AIMH, IO
M3MEPEHUI0 YACTHHOTO CONPOTHUBIICHNS )KUBOH TKaHU /

40. lanpBanmM3anus ¥ MOHOGOPE3 — METOJBI JICYCHHUS TIOCTOSHHBIM SJICKTPHUCCKUM
TOKOM / DnekTpudeckuid ToK. [ToCTOSHHBIN AekTpudeckuit Tok. [Ipupoa Toka B )KUBOH
TKkaHu. Pa3npaxaromiee neiictBue Toka. JleueOHOE ASHCTBIE MOCTOSHHOTO TOKa. TexXHHMKa
0e30macHOCTH IpH pabOTe ¢ ammapaToM I TalbBaHW3aUU U HoHO(ope3a /

41, 3akonbl Papazes s dneKkTponnza./dnekTponu3. IlepBblii U BTOpOW 3aKOHBI
Qapanest A 9JEKTposM3a. BBelneHHe JIEKapCTBEHHBIX HMOHOB NPH  HpOLEAype
noHodopesa. TexHuka Ge3omacHOCTH HpU paboTe C anmapaToM I TaJbBaHU3ALMUU U
nonodopesa/

42. MarHuTHOe MOJ€ W KHBBIC OpraHm3Mbl/ MarHuTHOe moyie Toka. MHmyKIwms
MarHuTHOTO 1oJisi. CUIoBbIe TMHUKA MarHUTHOTO ToJist. [IpaBuiio npaBoit pyku. BemecTBo
B MAarHUTHOM TIOJie: JMAMAarHeTHUKH, MapamMarHeTuku, (eppomarnetuku. I[lpupona
Maruetusma. ['eomarautHoe noje. BiausHue MarHUTHOTO TOJIS HA )KABOM OpraHu3M/.

43. DJNEeKTPOMarHUTHOE MoJe /JNEeKTpOMarHuTHoe mosie. OCHOBHBIE ITOJIOKEHUS
Teopur 3iekTpoMarHuTHoro noist (OMII). Xapaxrepuctuku OMII: yacToTa, CKOPOCTH
pacupoCcTpaHeHHUs AJIEKTPOMAarHUTHOTO IIOJIE B BaKyyMeé M B BEILIECTBE, OSHEPIusd
asekTpoMarHuTHOro moiis. Illkama DMB/

44, [lepemenHblii dmekTpuyeckuii Tok M kuBas TKaHb /IIpupona nepemeHHoro
ANEKTPUUYECKOr0 TOKA B XKMBOH TkaHU. Paznpaxaromee aeiicTBue nepeMeHHoro toka. Ero

40




3aBUCUMOCTH OT 4acToThl. IMnienanc xuBoil Tkanu. @opmysa ummesaHca KUBOW TKaHU.
Jucnepcus wumrienanca (dIEKTPONPOBOJHOCTH) JKUBOW TKaHHW, €€ JUArHOCTHYECKOE
3apdyeHne. IIpencraBieHne O MEXaHH3ME TIOPAXEHHS  OJICKTPUUECKAM  TOKOM.
DIEeKTPOHAPKO3. DIEKTPOOTITyIICHHE!

45, JlelicTBre 3JIEKTPOMAarHUTHOTO MOJS pajvoMana3oHa Ha >KHBBIE OPraHU3Mbl/
PannoBonnel. KonebarensHblit koHTyp. @opmyna Tomcona Annapar s YBU-Tepanuu:
NpUHOMIHANBHAs cXeMa. ['eHepaTop He3aTyXalolMX JJICKTPOMArHUTHBIX KoJjieOaHMIA.
TepaneBTHueckuil KOHTYp. [leHCTBUE 3JEKTPOMAarHUTHOIO IOJII pajuMoAMaria3oHa Ha
BemectBo YBUY-tepamms, WHIYKTOTEpMHUS Kak MeToAbl (usmonmedenus.  TexHmka
Oe3omacHOCTH TipH paboTe ¢ anmaparom i Y BU-tepanun /.

46. Ontuyeckrne wu3nydeHus/ OnTUYeckue W3Ny4YeHUs. JlWama3oH [UIMH BOJIH
(gacrot) Bumumoro cBeta. llormomeHnue cBera BemlecTBOM. 3akoH byrepa — bepa.
3aBUCUMOCTDH TOKa3aTessl MOMJIOMIEHHUS OT KOHIIGHTpaluu pacTBopa. 3akoH byrepa —
Jlambepra — Bepa. IIpomeccsl, conpoBoXIaroNINe MOTIIOMIEHUE CBETa/.

47. JIunza /Jlun3a, Bumasl nuH3. Xox jydell B jmun3e. [locTpoeHne M300pakeHUs B
nvH3e/.
48. Ontryeckass MUKPOCKOIUS / MHKpPOCKON Kak CHCTeMa JHH3. XOJA JIydell B

MHUKpOCKOIIE. YBEIMYEHHE MHKpOCKoma. Paspemraromasi CHOCOOHOCTh ONTHYECKOTO
npudopa. [Ipenen paspemennus Mukpockona. J{nppakiimoHHbIe IBICHNAS B MUKPOCKOTIE./

49, Hucnepcus csera / Mcmyckanue cBeta atTomaMu BemiecTsa. [Ipenomienue ceera.
[MTokazaTtenp mpenomieHHus. 3aKOHBI MPEIOMIICHHS cBeTa. SIBnenue nucnepcun. CrexTp.
Jluneituatelif, mosocatblii M CIVIOMIHOM CHEKTpbl. CHEKTpbl UCHYCKAHHUA U CHEKTPHI
nornommenus. 3akoH Kupxrodda. Cnexrpockon. CriekTpaibHbIH aHAIHA3/

50. OcHoBbl  poTtomerpun /OcHOBHBIE (OTOMETPUYECKUE BEIUYUHBL:  ITOTOK
W3JIy4eHHs, CBETOBOW IIOTOK, CHJIA CBETA, OCBEICHHOCTh; MX ONpeleNeHUs, GOpMyIIBl 1
enuHUIBL. CMBICT MOHSTHUS «CIEKTpajbHas cBeToBas 3((peKTUBHOCTHY. [IpencraBneHus
00 ycTpoWCTBE W TPUMEHEHHWsX JoKcMerpa. [IpuMepsl HOPM  OCBEICHHOCTH
JKHBOTHOBOTYECKHX MOMEIICHHUIT/.

51. Buaumelii cBeT B ®HBOTHOBOACTBE /IIpeacTaBieHUst O IPUPOJIEC BUIUMOIO CBETa
U €ro BJIMSHUM HA XHUBOTHBIX. [ToHATHE «KO3(D(UIIHCHT €CTECTBEHHON OCBEIIICHHOCTHY.
PekoMmeHnnyeMass NpOAOKUTENBHOCTh CBETOBOTO JHS Uil JKMBOTHBIX; IPUEMBI
«0e33aTpaTHOTO» YBEINYCHHUS OCBEIICHHOCTH TOMEIICHUS/ .

52. Honmspuzanmss  cBera /«CTpyKTypa»  d3JIEKTpPOMarHWTHOW BoiHBL.  CBer
©CTECTBEHHBIII  (HENOJSIPM30OBAHHBIMA) W  CBET  MHOJsIpu30oBaHHBIA.  [lomydenwue
MOJISIPU30BaHHOTO cBeTa. OOHapyXeHHe NOISIPU30BaHHOTO cBeTa. llomspmsatop u
aHanm3aTop. 3akoHa Mamioca. OmpeneneHne ONTUYECKH aKTUBHOTO BEIEeCTBA,
IPUBEIUTE MNPUMEPHl ONTUYECKH AKTUBHBIX BEIIECTB. SIBIeHUE BpallleHHs MIOCKOCTU
KosieOaHWH MNONAPU30BaHHOTO cBeTa: DopMyia, ONpenessIoNlyl0 3aBUCHMOCTH Yrila
MOBOPOTA IJIOCKOCTH KoJIeOaHWH MOJIIPU30BAHHOTO CBETa OT KOHIIEHTpAaLUM pacTBOpa
ONTHYECKH aKTHBHOro BemecTBa. Koadduimenr ynensHoro Bpamenus (dpopmyna u
€IMHMIA W3MEpeHHus1) YCTPOWCTBO, NPHUHLMUI padOThl TOJSIPUMETPA M COJEpKAHUE
JKCIEPUMEHTA N0 HM3MEPEHHIO YAENBbHOTO BpPAllCHUWS W KOHLEHTpPAlMH pacTBOpa
ONTHUYECKN aKTUBHBIX BEIIECTB.

53. VYieTpaduonerooe  u3inydeHHMe M KMBble  00bekThl  /IIpumenenus
yIbTpagUOIETOBOTO  HM3Iy4YeHHs B  JKUBOTHOBoacTBe /IIpencraBnenms 00
yIBTPa(HOIETOBOM HM3IIy4EHUH, €ro MpUpoJie M MCTOYHMKaX. buonornueckoe neicreue
YIBTPa(GHOIETOBOTO U3ITYUSHHUS; €0 IIPUMEHEHUsI B BETEPUHAPHU 1 )KHBOTHOBOJICTBE/.

54. dotoonekrpuueckuit  dpdexr /SBneHus  ¢porornexTpuueckoro  dpdexra;
MeXaHu3M (QoTodnekTpudeckoro sddekra, ypaBHeHne DHWHINTEHHA

55. OnemenTsl QoTomerpun / IIOTOK W3ITydeHHUs, CBETOBOW MOTOK, CHJIAa CBETa,
OCBEMIEHHOCTh  (ompeneneHus, (GopMyibl, enuHUNbB). Heo0XoauMocTs KOHTPOIS
OCBELIEHHOCTH OBITOBBIX W ITPOM3BOJICTBEHHBIX OMEIICHHUI. Y CTPOMCTBO JIIOKCMETpa/.

56. JlromuHecueHuus. /  SIBieHMe  JIIOMHUHECUEHIMM,  Pa3lIM4YHbIE  BHJBI
JTIOMUHECUCHIMH. DOTONIOMUHECICHINSI, KBAHTOBBI MEXaHH3M (OTOIIOMHUHECUCHIINH,
npasmio Crokca. [Ipencrasienus o 6uomomuHecuenun. CBepxciaboe cBedeHue/ .

57. OnTudeckre KBaHTOBBIC TeHepaTophl (J1azepbl) /CIOHTAHHOE ¥ MHIYIIUPOBAHHOE
(BBIHYXKZIEHHOE) W3IY4YCHHS; TPEACTaBICHHS 00 YyCTpoiiCTBE M MPHHIHUMNAX padOTHI
nazepoB. dusnyeckne W OHOJOTHYECKHE CBOMCTBA JIa3€PHOTO M3IYYCHUS, MNPUMEPHI
MCIIOJIb30BAHHS JIA3EPHOT0 M3IYUEHHsI B MEJJUIIMHE U BETEPHUHAPUH/.
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58. Ctpoenne aromHoro siipa /OCHOBHBIE XapaKTEPUCTUKH aTOMHOTO spa: Macca,
MaccoOBOE 4YHCIO, 3apsj, WX COUHUIBI U CrocoObl ompenencHus. COCTaBHBIC YacTd
aTOMHOTO SJ[pa, UX KOJIMYECTBO B sApE U CBOWCTBA; U30TONbl. CHIIbHOE B3aMMOJICHCTBHE.
SlnepHbie cuitkl, 1eEKT MacChl, SHEPTUS CBSI3U ATOMHOTO sIpa/.

59. PanmnoakTHBHOCTE W sIIEpHBIC peakiuu  /TloHsTHE «ECTECTBEHHAS
panfoOaKTHBHOCTB», BHUABl PAJHOAKTUBHBIX H3IYyYCHUH, HX CBOMCTBA M TNPHPOAA.
PannoakTuBHBIN pacnan, BUABI pacnana; OCHOBHOM 3aKOH pacnaza, €ro XapakTepUCTUKHU
— TOCTOSIHHAsl paclaja M Iepuoj Ioilypacnana. lcnonb3oBaHWE paJMOaKTHBHBIX
BEIIECTB M M3JIy4YeHHH Ui 00e33apakuBaHUsl MPOIYKTOB CEIbCKOXO03IHCTBEHHOTO
NPOM3BOJICTBA /

60. Ho3a pamgmoaktmBHOTO Wu3nMydeHus /IIpencraBieHns 00 HOHM3HPYIOMEM
JIEUCTBUM  PaJMOAKTUBHBIX  M3JIy4eHMH.  J03bl  paJMOAKTUBHBIX  H3JIyYEHUH
(9KCHO3MIMOHHAS, TOTJIOIICHHAs, SKBHBAJICHTHAs); MX OIpeeNsiomue (opMyssl |
e€MHUIBI. MOIIHOCTE 7103 MOHM3MPYIOUIMX U3Iy4deHuil. 3HaueHHe [JO3UMETpUHU
HOHU3UPYIOIUX HU3JIyYCHUH. YCTPONCTBO M NPUHUUI ACHCTBUS IO3UMETPA HA OCHOBE
cuerunka [elirepa/.

61. CHATh NOKa3aHHA CEKYHIOMEpPA, OMNPEACIUTh IMOTPEHIHOCTH H3MEPEHHSA H
3amucaTh UHTEPBAJI, COAEPKAIINN HICTUHHOE 3HAYEHHE U3MEPEHHON BETNYHHBIL.

62. CHATh NMOKa3aHWs IITAHTCHUUPKYJIS, ONPEAEIUTh MOrPEIIHOCTH HM3MEPEHUs U
3alMcaTh UHTEPBAIL, COAECPKAIIMNA UCTUHHOE 3HaYEHUE U3MEPEHHOU BEJIMYMHBI.

63. CHSATh ITOKa3aHMS AIEKTPOM3MEPUTEIFHOTO MPHOOpa, ONPEeIUTh MOTPEITHOCTD
U3MEpEHUs] M 3amucaTb WHTEPBAJ, COAEPXKALUI HCTUHHOE 3HAYECHUE W3MEPEHHOU
BEJIMYHHBI.

64. CHATh TIOKa3aHUS TEPMOMETpa, ONPEACIUTh IOTPEIIHOCT H3MEPEHUS W
3anucaTh UHTEpBAJl, COAEPKAIINN HCTUHHOE 3HAUYCHHE U3MEPEHHON BETUYKHBIL.
65. W3Mmeputs AnuHY cTONA W3MEPUTENBHON JIEHTOH, ONPENEeNUTh MOTPELIHOCTh

U3MEpeHns] M 3alucarh HMHTEpBaJ, COJEpKAIIMH HMCTHHHOE 3HAYCHHWE H3MEPEHHOM
BEJINYMHBI.

66. W3Mmeputs mUpUHY CTONAa U3MEPUTEIBHOH JIEHTOH, ONMpPENeNUTh MOrPEIIHOCTU
U3MEPEHUs] U 3alucaTh MHTEpPBal, COJAEpXKAIUil HCTUHHOE 3HAYEHUE U3MEPEHHOU
BEJINYMHBIL.

67. [IpoBenu u3MepeHHe MOIIHOCTU O3Bl AO3UMETPOM, ONPEACIUTh MOTPEIIHOCTh
U3MEPEHUS] M 3alucaTh HMHTEPBAJ, COJEpPXKAIIMI WMCTHHHOE 3HAYCHHE H3MEPEHHOH
BEJINYMHBI.

68. [Ipou3Benn MHOTOKpaTHbIE W3MEPEHUSI BPEMEHM MAJCHUs MIApHKa C OAHON U
TOHM >Ke BBICOTHI M MTONMYYIIIN 3HaueHus tl, t2, t3 . OnpenenuTs WHTEPBA, COACPKALITIHA
UCTUHHOE 3HAYE€HUE U3MEPEHHOM BEJIMYUHBI U OTHOCUTENIbHYIO MOTPEIIHOCTD U3MEPEHUSL.
69. IIpousBenn MHOTOKpAaTHBIE M3MEPEHUS BPEMEHM MCTCUEHUS KHUJIKOCTU H3
Kalwijsipa ¢ OJHOM M TOM ke BBICOTHI U MOMyumiu 3HaueHus tl, t2, t3 . Onpenenuts
HUHTEpBaJI, COACPKALIUN UCTUHHOE 3HAUYEHHE M3MEPEHHOH BEJIMYMHBI U OTHOCHTEIBHYIO
MOTPEIIHOCTD U3MEPEHUSL.

70. IIpousBenu MHOrOKpaTHbIE U3MEPEHUs] BPEMEHU MAaJeHUs IIapuKa ¢ OJHOH U
TOM ke BBICOTHI U MOJYYHIIM 3HaueHus tl, t2, t3 . OnpenenuTs UHTEPBA, COACPKALIMIMA
UCTUHHOE 3HAYE€HUE U3MEPEHHON BEJIMYUHBI U OTHOCUTENIbHYIO MOTPEHIHOCTD U3MEPEHUSL.
71. IIpousBenu MHOTOKpAaTHBbIE M3MEPEHUS BPEMEHM MCTEUEHUS KHUJIKOCTU H3
KalwIIsipa ¢ OJHOM M TOM ke BBICOTHI U MONyumsu 3HaueHus tl, t2, t3 . Onpenenuts
UHTEpBaJI, COACPKALIUN UCTUHHOE 3HAUYEHUE MU3MEPEHHOH BEJIMYMHBI U OTHOCUTEIBHYIO
MOTPEITHOCTh U3MEPEHHUS.

72. B Tpex pa3nmmuHBIX MecTax Kamwnigpa W3MEPHIH €r0 AWAaMETP U IOIYyqWIx
sHauenust dl, d2, d3 . Onpenmenuth HWHTEpBAN, COACPKAMMNA HCTHHHOE 3HAYCHUE
N3MEPEHHON BEITMYMHBI M OTHOCUTENBHYIO IIOTPEIIHOCTh N3MEPEHHS.

73. B Tpex pasnM4HBIX MECTaxX IUIACTMHKH M3MEPWIN €€ TOJNIMHY M IOIy4niIn
3HaueHus hl, h2, h3 . OmnpenenuTh HWHTEpBAI, COACPNKAIMUNA HCTHUHHOEC 3HAYCHHUE
HU3MEPEHHON BEJIMYMHBI U OTHOCUTEIBHYIO IIOIPEIIHOCTh H3MEPEHHSL.

74. IIpousBenn MHOTOKpaTHOE HU3MEPEHHE OCBEUICHHOCTU CTOJIAa M MOIY4YHIH
sHauenusi El, E2, E3. Omnpenenute HHTEpBad, COACpXKAIIMM HCTUHHOE 3HAYCHUE
HU3MEPEHHON BEJINYMHBI U OTHOCUTEIBHYIO IIOTPEIIHOCTh U3MEPEHHSL.

75. B T1pex pa3snuuHBIX MecTaX B JXHBOTHOBOAYECKOM IIOMEINEHUH  M3MEPHIU
TeMIepaTypy BO3[yxa U MOJy4YHIM 3HadeHus tol, to2 , to3 . Ompenenuts MHTEpBa,
COICp)Kallliii HMCTHHHOE 3HAYCHHE N3MEPCHHOW BEIWYHMHBI W OTHOCHTENBHYIO
MOTPEITHOCTh U3MEPEHHUSL.
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76. B Tpex pa3muyHBIX MecTaX B NTUYHUKE U3MCPWIH YPOBCHb HWHTCHCHUBHOCTHU
myMa u moimyuniau 3HadeHus L1, L2, L3 . Onpenenutb WMHTEpBaj, COIEpKaniuit

HUCTUHHOE 3HAYeHHE W3MEPEHHOW BEJIIMYMHBI M OTHOCHUTEJBHYIO IOTPEIIHOCTh
HU3MEpEHHUSL.
77. Teno, nBUTasich paBHOMEPHO, 3a t = (tu = At) ¢ nmpomnuto paccrosaue I = (I £AI) m.

Omnpenenuts WHTEPBAJ, COAEPKAIIMHA HCTHHHOE 3HAYEHHE W3MEPEHHON BEIMUHMHBI H
OTHOCHTENBHYIO IIOTPEIIHOCTh N3MEPECHUSL.

78. Teno, nurasics co ckopoctsio V = (Vu + AV) m/c, npoxoaut paccrosiaue I = (In
+ Al) m. V3mepbTe MHTEpBaAN, Colep KAl HICTHHHOE 3HAUYECHHE BPEMEHU JBIDKCHUS U
OIIPEJIETIUTE OTHOCUTEIBHYIO IIOTPELIHOCTh H3MEPEHHSI.

79. MarepuanbHasi TOUKa JBIKETCS co ckopocThio V = (Vu £ AV) m/c B TeueHne
BpeMeHu t = (tu + At) c. HM3mepbTe uHTepBas, COACpPXKALIMM HCTUHHOE 3HAUYEHUE
NepeMeIeHHs TOUYKH 1 ONPEeIUTE OTHOCUTEIBHYIO IIOTPEIHOCTh H3MEPEHHSI.

80. Temo Becom P = (Pu + AP) H wmmeer mromans omopel S = (Su + AS) m.
W3meppTe MHTEpBaN, COACPKAIIUA HCTHHHOE 3HAUCHUE JABJICHHS, OKAa3bIBAEMOE 3THUM
TeJIoM Ha oropy. OnpeesnTe OTHOCUTENBHYIO TOTPEITHOCTh U3MEPEHUSL.

81. Kunxoctp Maccor m = (mu £ Am) r 3aauMaetr oobeM V =(Vm = AV) cm.
W3meppTe WHTEpBaJ, COAEPXKAMMN HMCTHHHOE 3HAYCHHWE IUIOTHOCTH JKHUAKOCTH H
OTIPEJETINTE OTHOCUTEIBHYIO IIOTPELTHOCTh N3MEPECHHS.

82. W3mepbTe MHTEpBal, COJCpKAIMi HCTUHHOE 3HAYEHUE IUIOLIAJM KOMHATHI,
JuInHa KoTopod a = (am + Aa) M. m mmpunHa b = (bu = Ab) M. u ompenenure
OTHOCHTEJIFHYIO IIOTPEIIHOCTh U3MEPEHUSL.

83. Cuuia Toka B anekrpudeckoit namnouke [ = (Im + Al) A, a nanpspkenne U = (Un
+ AU) B. U3mepbre HHTEpBaN, COACPKAIIUNA HCTHHHOE 3HAYCHHE COMPOTHBICHHS
JIAMIIOYKH U OTIPEJEIUTE OTHOCUTEIBHYIO MOTPEITHOCTD N3MEPEHHS.

84. ITpu manpsoxkennn U =(Uu + AU) B B 1ienu J1aMITbl HAKQJIMBAHKS €€ MOIITHOCTh N
= (Nu = AN) BT1. N3mepbTe MHTEpBaJ, COJEPKAIIMA MCTHUHHOE 3HAYCHHWE CHJIBI TOKa,
MPOXOSIIETO Yepe3 JIaMITy HaKalUBAHUS, U ONPEACIUTE OTHOCHTEIBHYIO IOTPEIIHOCTD
N3MEPCHUSL.

8b5. [To maHHBIM TaOIHIIEI TOCTPOHTE BOJNBTAMIICPHYIO XapaKTEPUCTHKY MTPOBOTHIKA
86. [To naHHBIM TaOIULIBI TOCTPONTE KPUBYIO HOJISIPU3ALIMH )KUBOW TKaHU

87. [lo nmaHHBIM TaOMMLBI MOCTPOWTE rpadMK 3aBHCUMOCTH CTpEJbl Mporuda or
Je(OPMUPYIOIICH CHUITBL.

88. [To naHHBIM TaOJIUIIBI TOCTPOUTE I'PaJYUPOBOYHYIO KPUBYIO CIIEKTPOCKOIIA

89. [To naHHBIM TaGJIUIIBI TOCTPOHTE KAINOPOBOYHBIN rpaduK pedpakromerpa

90. [lo nmanHBIM TaOnMOBI NOCTpOWTE TrpadMK 3aBUCHMOCTH OCBELIEHHOCTH [0

HNCTOYHHKA CBCTA

Hlkana 1 KpUuTEepHH OIIEHUBAHMS OTBETa 00y4YaIOUIerocs MPeCTaBIeHbl B TAOJIHUIIE.

IMkana Kpurtepuu oneHuBanus
- 00y4Jaromuics MOJIHO YCBOWIJ y4eOHBIH MaTrepual;
- TIOKa3bIBA€T 3HAHME OCHOBHBIX MOHATHH JUCHUIUIMHBI, TPAMOTHO IOJB3YeTCs
TEPMHHOJIOTUEH;
- MpOSIBJIIET yYMEHHWE aHAJIM3UpOBaTh M 0000marh HHOOpPMAIHMIO,  HABBIKH
CBSI3HOTO ONHMCAHUS SIBJICHUU M ITPOIECCOB,;

Orerika 5 - JIEMOHCTPUPYET yMEHHE W3JlaraTh MaTephaj B OIPEIEIeHHON JOTHMYECKON
IOCJIE/I0BATENILHOCTH;

(oTIM4HO) ’
- TOKa3bIBACT yMEHUEC  WUIIOCTPHUPOBATH  TECOPETHYCCKHE  IOJOKCHUS
KOHKPETHBIMU MPUMEPaMU;
- JIEMOHCTpUpPYeT C(HOPMUPOBAHHOCTh W YCTOWYHMBOCTh 3HAHUH, YMCHHHA U
HABBIKOB;
- MOryr OBITh JONYIOICHBI OJHA—]BE HETOYHOCTH TMpPH  OCBEUICHUHU
BTOPOCTETICHHBIX BOIPOCOB.
- OTBET YHOBJETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OIEHKY «5», HO MPH 3TOM

Ouetixa 4 HMMEeT MECTO OJWH U3 HEJOCTATKOB!

(xoporo) - B YCBOGHMH Yy4eOHOrO MaTepuana [OMyIIEeHBI TPOOENTsl, HE WCKA3HBIIHE
collep)KaHNe OTBETA;
- B M3JI0)KCHNH MaTepraia JONYIIeHB He3HAUYNTEIbHBIC HETOYHOCTH.

Orerka 3 - 3HaHWE OCHOBHOTO MPOTPAMMHOTO MaTeprana B MHHUMAaJIbHOM 0O0BEMe,
MOTPEITHOCTH HENPHUHIIUIIHAIBHOTO XapakTepa B OTBETE Ha DK3aMEHE: HEIOJHO

(Y1OBIIETBOPHUTEIIBHO)

WIN HETOCJIE0BATEIFHO PACKPHITO COJEpXKAHUE MaTepHala, HO IOKa3aHo oduiee
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[IOHUMAaHHUE BOIIPOCOB;

- WMEJNCh 3aTPyNHCHHS WM JOMYIICHH OMIMOKA B OIpPENeNCHUH ITOHITHH,
HCTIOIB30BaHUH TEPMHUHOJIOTHH, OTMCAHNH SBJICHUHA W MPOIIECCOB, HCIPABICHHBIC
IToCcJIe HAaBOIAIINX BOIIPOCOB;

- BBISIBICHA HEJOCTaTOYHAs C(OPMHUPOBAHHOCTh 3HAHUI, YMEHUI W HaBBIKOB,
00yJaromuiicss He MOXET IPUMEHHUTH TEOPHIO B HOBOM CHUTYaIHH.

Orenka 2
(HEeYIOBJIETBOPUTEIIHHO)

- mpoOenbl B 3HAHUSAX OCHOBHOTO TPOTPAMMHOTO MaTepHaja, NMPHHIAIHAIBHBIE
OIIMOKY TP OTBETE HA BOIIPOCHI;

- 00Hapy)XCHO HE3HAHWC WIM HEMOHUMAaHWE OONbINCH wWin Hauboliee Ba)KHOM
4acTh y4eOHOro MaTepuara;

- JONYyIICHBI OINMOKK B OIPCHCICHUHM IOHATHUH, MPH  UCIIOJIb30BaHUH
TEPMUHOJIOTUU, B OINUCAHUMU SIBJIECHUH W TMPOLIECCOB, KOTOpPbIE HE HCIPABIICHBI
10CJIE HECKOJIbKMX HABOJASAIIUX BOIIPOCOB;

- He cOopMHPOBaHBI KOMIICTCHIMH, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HAHUS,
YMEHHS ¥ HaBBIKH.

TecToBble 3agaHus IO JUCIAIIINHE

KO,H 1 HAMMCHOBAHUC

OueHovHBIE CpeaCTBA UHAUKaTOpa
KOMIETEHINH
1. Marepus CyIIEeCTBYET B ....... BUJAX Ua-1.VK1
A
ABYX OcyIecTBIsSET MOUCK,
b tpex KPUTUYECKUN aHATIU3 U
B uertpipex

I" 6eckOHEYHOM MHOKECTBE

2. K dhopmam nBmkeHUs] MaTepUH HE OTHOCHTCH. . .

A xumMmdeckas

b mexanmueckas
B anextpuueckas
I" oGmmecTBeHHast

3. Mepoii B3auMoJielicTBHS SBIISIETCS (pU3MUecKasi BeIUYnHA

A macca

b ckopoctb
B cuna

I" sHeprus

4. YKkaXuTe TOJHBIN TIepedeHb (PyHIaMEHTaIbHBIX B3aUMOICHCTBUN
A TpaBUTALMOHHOE, 3JIEKTPOMArHUTHOE, CHIIBHOE, c1aboe

b snexrpomaruuTHOE, CHIBHOE, cI1aboe

B rpaBuTanimoHHoe, 3neKTpUIECcKOe, MAarHUTHOE, CHIIBHOE, cilaboe

I' rpaBUTanInOHHOE, EKTPOMArHUTHOE

5. MatepuanbHas TOUKa JIMLICHA. ..

A Macchl

b miotHOCTH

B pa3mepa

I" 1 maccel, 1 pazmepa

6.B nponecce rpaBUTAaluOHHOTO BSaHMOHGﬁCTBHH NMPUHUMAIOT Y4aCTHC...

A TOJNBKO HYKJIOHBI

b Tonbko YacCTUllbl, UMCIOIINE HYJIEBYIO MAaCCy

B Bce QJICMCHTAPHBIC YaCTULIbI

I" a1 ogHa U3 OJICMCHTAPHBIX YaCTHUI]

CUHTE3 H(pOpMAIUHY,
MIPUMEHSITh CUCTEMHBIN
MOJIXO/J] AJISl PEeLIEHHS
[TOCTaBJCHHEIX 3a7a4

7. Korma roBOpSAT O TOM, YTO «CPETHECYTOYHBIM TpuBec TeysT cocTaBmin 900 T,

MOAPa3yMEBAIOT H3MEHEHHUE
(u3n4ecKoil TOUYKU 3pEeHU)
A Beca

b nmnynsca

B maccer

I" cunbl

8. VKaxxuTe eANMHUIY U3MEPEHs SHEPTUU
A Hrtoron b wmerp B JDxoyns I T'epu
9. Vxaxwure, kakwe ¢uznueckue BenwmunHbel HE oTHOCATCS K KHHEMaTHYeCKUM

(u3nuecKoil BEMWYMHEL... (BBIpaXXCHHE HEBEPHO C
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OMOMEXaHMYCCKUM XapaKTePUCTUKAM

A cuna b nepememienue B ckopocts [ yckopenue

10. VYkaxkute, Kakas U3 TIEPEUUCICHHBIX (U3NYECKAX BEJIMYUH OTHOCHTCS K
TUHAMAYECKUM OMOMEXaHWYECKIM XapaKTepUCTHKAM

Asueprus b cwia B uHTencuBHOCTh [ Temn

11. TepmomuHamuueckas CUCTeMa, OOMEHHBAIOMIASCS C OKpYXalomeh cpemod u
BEIECTBOM, M SHEPI'HEH Ha3bIBACTCS:

A 3akpbITOH b wu3onupoBanHOM B npocroit I" otkpsiTOit

12. MaremaTHdeckas 3aIiuch NEPBOTO 3aKOHA TEPMOJANHAMUKH:

A AQ=A- AU b AQ=A+AU B AQ=-A+AU T A =AQ+AU
13. ’KuBoii opranusM 1ory4aeT SHEpPTHUIO INIaBHBIM 00pa3oM 3a cYeT

A CcOJHEYHOro Teruia B npu apixanuu

b nepeBapuBanus nuiu I' npu coBepreHnn paboThI
14. IlepeHoc »Heprud B JKHMBOM OpraHM3ME€ OCYIIECTBIsIeTCs (YKaXKHUTE MOJIHBIN
MIEPEUCHB) ....

A 3acYeT TemIonpOBOIHOCTH

b nepeHocoMm »HepruM TEKyleH o cocy1aM KpoBbiO

B mepeHocom 3HEpruu ot OoJce HATPETHIX OPIAaHOB K MEHEE HArPETHIM TOKOM KPOBH
1 3a CYEeT TETIONPOBOJHOCTH

I' 3acuer muddysun
15.  JKuBoil opraHum3M NOJAEPKUBAET IOCTOSHCTBO CBOCH TeMmeparypsl Onaronpaps
CJIEAYIONIMM BHJIaM TEIJIO0T/AauH (YKaXKHTE MOJIHBIH epeyeHsb)::

A TemnonpoBOJHOCTb

b TemnompoBOJHOCTH U TEIJIOBOE U3ITyUCHHE

B TEIUIONPOBOAHOCTh, TEMJIOBOE M3IIyuyeHHEe, UCIApeHHue I0Ta, KOHBEKLUS U
JFOMHAHECICHIIS

I'  TemmoBoe mM3TydYeHHE, TEIIONPOBOIHOCTD, KOHBEKINS U HCTIapECHHE

16. VYkaxuTe ypaBHEHHE HE ONMKCHIBAIOLIEE OJUH M3 BUJOB TEIUIOOTAAYM OpraHU3Ma B

OKPYXAIOLIYIO CPEay

A AQ,=—y u ASAt
AX
B AQ, =¢so(T, —T,)ASAt
B AQ,=cm(T,-T,)
r AQ, =Am,
17. Oueprus, noxy4aemasi >KUBBIM OPTaHU3MOM C MUIIEH
A uzeT Ha coBepIIEHHE OPraHU3MOM pabOTHI
b 3amacaercs B monexynax AT® B BuIe SHEPTHH MaKPOIPTHUECKIX CBSI3EH
B  pacxoamyercs Ha HarpeBaHHUE OpraHu3Ma U CUHTE3 MosieKyl AT®
I'  wuner Ha HarpeBaHHe OpraHHU3Ma
18. KonmaecTBo TEIuoTsl  BBIPAOATHIBAEMOE €AWHHIEH MACCHl KHBOTHOTO B CIUHHMILY
BPEMEHH, Ha3bIBAETCH ...
A ynenbHOM TEMJIOTOM *KMBOTO OpPraHU3Ma
b YAEJIbHOU TEIJIO0TIauel )KMBOTO OpraHu3ma
B YAEIbHOU TEIUIONPOAYKIMEH KUBOIO OPraHu3Ma
r OTHOCUTEJILHOH TEILIONPOLYyKLIUEH )KUBOIO OpraHu3mMa
19. B xkakux ciydasx BSHTPONMS H30JIMPOBAHHOW TEPMOAWHAMMYECKONH CHCTEMBI
BO3PACTaEeT
A BO BCEX pealbHBIX NMPOLECCAX
B mpu oTcyTcTBUM TeIIIOOOMEHA ¢ OKpYIKaIoIIel cpemoit
B npu Hanmmaum TeriooOMeHa ¢ OKpYKaroIen cpenoi
I' npu coBepuieHnH cUcTEMO paboTHI
20. Ecnmm TtemmepaTypy XOJNOAWJBHHMKA YBEIWYHWTh, & TEMIeparypy HarpeBaTels
YMEHBIIINTH, TO KOA(PGHUIIUEHT MOJIE3HOTO ASHCTBHUS TEIUIOBOH MAITMHbI
A yBenmnuurcs b ymenpmmrces B He m3menutcs T He yBenmmuuTCA
21.Benununna paboTh cepana 3aaaeTcst (HopMyoi:

2
A:@V+£%L)

A
5 A=Q-aU
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B A=FScosa
r A=1°RAt

22.BcTaBbTe npomnyineHHbIe ciioBa: «CKOPOCTh TOKA KPOBH B KAIMHIUIIPE &) .......c.n....... o

CpPaBHEHHMIO CO CKOPOCTHIO TOKa KPOBH B aopTe, 4YTO 00ecneumBaCTCA 0) ...............
CyMMapHOi1 IUIOIIAI1 UX ITOTIEPEYHOTO CEUCHHUS.

A a) yMeHbIIaeTcs 0) yBeImueHHEM
b a) ymenbiaercs 0) yMeHbILIEHHEM
B a) yBenuuuBaeTcs 0) yMEHBILICHUEM
I" a) yBenuuuBaercs 0) yBenmueHnem

23.3akonunTe Qpasy: «KuIKoCTh TEUET CIOSMH, KaXIbId CIOW UMEET CBOIO CKOPOCTB;
TeYEHUE KUAKOCTH, IPU KOTOPOM CIION HE TIEPEMELITNBAIOTCS HA3bIBACTCH ...... »

A TypOyneHtHeIM b craumoHapHBIM B Baszkum I" namunapHbIM
24.MatemaTHuecKoe BeIpakeHHue umciia PeliHoapaca:

R=p—

A s

gR=kNa
R_ DV

B n
rR=Y

r |

25.I1ynbcoBoii BOMHON Ha3bIBaeTCs BOJIHA:

A cokpalleHud U pacTsDKEHHH, paclpOoCTpaHSIOMAscsl BAOJIb CTEHOK KPOBEHOCHOTO
cocyna

b pacmpoctpansmomascs B BO3AyXxe

B BeBBIBatomas geopManuio CTeHOK KPOBEHOCHBIX COCYAOB

I' pacmpocTtpansromasics Mo TOKy KpoBA

26.lonomanTe: «CKOPOCTH ITyJBCOBOM BOJHBL  ............. CKOpPOCTH TOKa KpOBH B
KPOBEHOCHBIX COCYIax»

A Oompmie b menpme B paBma ' me Gonee

27.J1aBnenue onpezensieTcs GopMyou:

F
A P=—
S
A
B P=—
At
2
B P=2KT
3
r pP=1-U
28.Equnuueit uamepenus nasneHus B cucreMe CU sBisiercs:
A 1 IMackans (1 [Ta) B 1 mmummerp prytHoro cronba (1 MM pr cr)
b 1 atmocdepa (1 atm) I'1 Heroron (1 H)

29.AprepuansHoe AaBJICHHE B MOMEHT COKpAIIEHHS CEPCYHON MBIIIIEI HA3bIBACTCS :
A cucromnmyeckuM b gumactommyeckuM B cratmuecknmMm IT  auMHAMHYECKHUM
30. 3akonunTe npemnoxenne «I1yapc HCCIETYIOT ... »:
A Ha apTepun B Ha BeHe b  Ha kammmspax r Ha CepeYyHON

MBIIIIIIE
31. 3ByKOM Ha3bIBAIOT:

A MeXaHWYECKHC BOJIHBI, PACIPOCTPAHSIONIMECS B YIPYroil cpeie, C 4YacTOTOM
0oJbIle, YeM

11,12 kI’

b mpononbHEBIC BOJNHBI C YaCTOTON M3MECHEHUS MaBieHus MenbIie 20 'y

B mpomonbHBIHE M MOMEPEUHBIC BOJIHBI, XapaKTEPU3YIOIIUECS UIMHHON, YacTOTOW W
CKOpPOCTBI0, HHTEHCHBHOCTEIO

I’ wmexanmdeckne KojeOaHWS W BOJHBI, BO3HHKAIOIINE B YIPyroil cpeme (Tasax,
KHUJIKOCTSX, TBEPIBIX TENAX),0T CAMBIX HH3KHX YaCTOT JI0 MPEIEIEHO BEICOKHUX.
32. VMcrouHHKaMU 3BYyKa SIBISIFOTCSI:

A Tena, KoJIeOIIONNECs C COOTBETCTBYIONIEH YaCcTOTOM
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b romnocoBoii anmapat yenoBeKa U )KUBOTHBIX

B cupens! u cBUCTKH

I' mepuoaudecky H3MEHSIOMIEECS JIEKTPUUECKOE U MATHUTHOE TI0JIe
33. CxopocTh 3ByKa B Pa3HYHBIX CpeaX 3aBUCHT OT ...

A ynpyroctu cpenbl

b mnotHOCTH Ccpenbl

B ympyroctu u mioTHOCTH Cpeibl

I' ynpyroctu, IUIOTHOCTH M TEIIOIPOBOIHOCTH CPEJIBI
34. Tloporom ciIyXOBBIX OIIYIIEHHH HAa3bIBAIOT ...

A VHTEHCHBHOCTb, IPH KOTOPOW MPOUCXOAUT pa3pbiB OapaOaHHOI EPEIOHKH.

b MuHMManbHas MHTEHCHBHOCTb, KOTOpas oOecreunBaeT KoJsieObaHue OapabaHHOI
MIEPETIOHKH.

B o¢u3uyeckyro BenMUYMHY, XapaKTEPU3YIOLIYI0 CyObEeKTHUBHBIA HHTEPBal 3BYKOBOI'O
OIIYIIEHMS.

I' cyObeKkTHBHBIE OLTYIICHHS 3BYKOBBIX KOJIeOaHUH CyObEKTOM.

35. Enunnna u3MepeHus ypoBHS HHTEHCHBHOCTH 3BYKa
A ¢on B Bt (Bart) B Oen I' H (aproToH)
36. MaremaTrueckast 3aruch 3akoHa Bebepa- @exnepa nmeer BUA:
| @ N?%S
AL=10lg— B L=— B L=uy
0
37. lllymoM Ha3bIBAIOT:

A 3BYKOBBIE KOJIeOaHMs C OeCOPAI0YHBIM HAOOPOM 3BYKOBBIX YacTOT.

b 3Byk, oOnamarommii CIOXXHBIM HErapMOHWYHBIM WJIM CIUIOLIHBIM CIIEKTPOM,
BBI3BIBAIOLIMH pa3Jpa)keHHE HEPBHOM CHCTEMBI YeJIOBEKa M IKMBOTHBIX, a TaKXke
NPUBOSIIIMN K HAPYIICHUIO HOPMaJIbHOTO (DYHKIIMOHUPOBAHUSI OpPraHU3Ma

B nro0ble 3ByKH, 3aTpYAHSIOIIME MPABUIIBHOE BOCIPUSTHE PEUU, MY3BIKH M IPYTHX
3BYKOB M CUTHAJIOB.

I' 3ByKkH, n3qaBaeMble MEXaHU3MaMHU
38. 3akoHUYHTE MpeIoKeHHIE. AYCKYIbTallsI — METO N3YUEHHS 3BYKOB,

A co3/1aBaeMbIX BHYTPEHHUMH OpraHaMH

b pacnpocTpaHsIOImUXCS BOKPYT JKHBOTHOTO

B u3aBaeMBIX TOJIOCOBBIM ANNapaToM XHBOTHOTO

T KOTOPBIC JKUBOTHOC CJIBIIINT
39. Vkaxure BepHBIH HAOOpP MHCTPYMEHTOB JJIsl MCCIEIOBAHHUSA OpraHU3Ma >XHBOTHOTO
MIEPKYCCHH.

A (poHeHIOCKOI

b crerockon u ynpyras 1iactuHa

B ¢doHeHnocKkon U IEpKYTOPHBINA MOJIOTOYEK U yIpyras IIaCTHHA

I' mepkyTOpHBIIt MOJIOTOYEK M yNpyTas MIacTHHA
40. Ha pucyHke m3o0paxkeH rpaduK 3aBUCHMOCTH CMEIIEHHUS KOJeOIomeics TOYKH OT
BpemeHu. bykBamu A u T 0003Ha4YCHH ...
22 L.;;a.i

N A/
MAVAAVEAVER:

A —gacToTa xonebanuii, T — nmeproj KoaedaHuii;

A — ammntyna xonebanuii, T — mepuoz konebanuii;

A — ammuutyna kosebanui, T- yacToTa KoJieOaHui;

A — daza xonebanuii, T — ammutyna konebaHui.

41. MexaHu4yeckre KOJICOAHUS W BOJHBI, PACIPOCTPAHSIONIMECS B YIPYrod cpene ¢
yactoToi cBeimie 11120 I'n, Ha3bIBarOT:

' L=ns

& 4
ra|—

=W

A mymMoM b CHBIIIMMBIM 3BYKOM B ymerpazsykom ' uH(pazBykom
42. 3BYKOBBIC BOJHBI — BOJHHI ...

A monepeuyHbie b mponponbHbIE B mpoponbHbIe W mONEpedHbIE r
JIEKTPOMAarHUTHBIE
43. YpTpa3ByK UMEET [0 CPABHEHHIO CO 3BYKOBBIMH BOJIHAMH JJIMHY BOJHBI

A Oompmyro b mensmryro B paBnyro I" He MeHbLIYIO

44. SBrneHume pa3peiBa CIOEB JKUAKOCTH TMOJ JCHCTBHEM YIBTPA3BYKOBHIX BOJH H
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00pa3zoBaHusl Iy3BIPHKOB, 3allOJHEHHBIX MApOM 3TOH J>KMAKOCTH Has3bIBaeTCs (yKaXKHTE
TIOJTHBIH TTePEYCHb):
A yIbTPa3BYKOBBIM KHUIIEHHEM b xaBuTanuen B nmucnepcueit r

ancoponmei
45. TepaneBTrueckoe ACUCTBHE YIbTPa3ByKa COCTOUT B:

A MeXaHHYeCKOM BO3JECHCTBHU

b MexanmueckoMm BO3eHCTBHH U TeTIOBOM d(pdekTe

B mexannuyeckoM Bo3neicTBIH, TEIIOBOM dddekre n Gpusndeckom IeicTBIH.

I' pusnueckom neiicTBUM, 3aKITIOYAIOIIEMCS B YIYYIICHUH IPOHULIAEMOCTH MeMOpaH,
yIy4LIeHUH KpOBOOOpaIieH s, NHTEHCU(UKAIUK OOMEHHBIX IIPOLIECCOB.
46. Jlns mpoBeneHHs NMPOLEAYpP YJIbTPa3BYKOBOW TEpamuH HCIOIB3YIOT YIbTPa3BYK C
yactoToit 880 k['11. DTOT yNbTpa3ByK B BO3IyXE:

A He pacripocTpaHseTcs

b pacnpoctpansercs

B pacnpocTpaHseTcs eciaM €ro WHTEHCHBHOCTH BBIIIE HEKOTOPOTO IIOPOTOBOTO
3HAUCHHS

I' He pacmipocTpaHseTCsl B UMITYJIbCHOM PEKHME M PaclpoCTPaHIETCs B HEIPEPHIBHOM
pEKHME.
47. Tlpu naOuiabHOM cHocoOe IPOBENCHHUS MPOIETYPhl YIBTPa3ByKOBOTO O3BYYHBAHUS
H3TydaTenb..

A TIOMEIAloT Ha PacCTOSHUM 2 - 3CM OT MalMeHTa

b MeieHHO nepenBUraroT 10 «03BYyYHUBAEMOI» TOBEPXHOCTH

B npuknaznpiBaroT K «03By4UBaEMOM» IIOBEPXHOCTU

I 3aKpemnisfioT Ha «03ByYMBAEMOM) yJacTKe IIPH MOMOIIH XI'yTa
48. Pabota yapTpa3ByKOBOTO M3IIydyaTelisi OCHOBaHA HA SIBICHUU

A npsimoro mee303¢ddexra

b ob6patHo mhe303¢hdhekra

B u mpsimoro, u o6patHOTO The303¢hdexTa

I' boToaddexra
49. Maremartudeckas 3anuch 3akoHa Jlormiepa uMeer BU:
A b B T

50. JlenbuHBI, JETy4YHue MBIIIH, HEKOTOPHIE HACEKOMBIC HCIOIB3YIOT YIBTPA3BYK IS
JIaKanuy. DTO BO3MOXKHO, OJarofapst TOMy, 4TO Ha TPaHMIIE ABYX CPEd yJIbTPa33BYKOBBIC
BOJIHEI . . .
A — oTpaxatorcs;
b — mpenomistoTcs;
B — mornomarorcs;
I' — dpokycupyrorcs.
51. CornacHo KUJIKOCTHO-MO3aUYHOW MOJICITH B COCTAB MEMOPAHBI BXOJIST:
A IBOWHOW CIIOW JIMITUIOB, HHTETPATIBHBIC U TIOBEPXHOCTHBIC OCIIKH;
b nBoliHOM CIIOM JTUIKMIOB;
B onuHapHEIH cON TATHIOB, OEITKH;
I' 6enxoBBIC MOJICKYITBL.
52. TparcnopTHas QYHKINS MEMOpaHBI KIETKH 3aKITI0UaCTCS

A B OTHAENECHUM KJIETKHU OT BHELIHEHN Cpelbl;

b B mepeHOCE MUTATENBHBIX BEMIECTB U3 KIETKH BO BHEITHIOKO CPELy;

B B mocTymieHNH B KIETKY )KH3HEHHO BaKHBIX BEIECTB U BHIBOJIE M3 KIIETKH
MPOIYKTOB METa00IN3Ma;

I’ B BBIBOJE UX KJIETKH POJYKTOB OOMEHA.

53. Ilpu maccMBHOM TpAHCIOPTE MOJEKYJIBI M HWOHBI IEepeMelaroTcsl  4epe3

OHMOJIOTUYECKYIO MEMOpaHy. ..

A BCIEICTBHE CYIIECTBOBAHMSA TPAJAMEHTa IJIOTHOCTH M TPAAMEHTa 3JIEKTPHUCCKOTO
MOTEHIUATIA;

b 3a cuer sneprun AT® kanui-HATPUEBBIM HACOCOM;

B 3a cuer XaoTH4eCKOTO IBM)KEHHST MOJICKYJI LIUTOTIIIa3Mbl;

I' Tonmbko 3a cyer ocmoca.

54. Ykaxxute BEpHYIO IOCIIEI0BATEILHOCTE PaOOTHI KaNnii-HATPUEBOI0 HacOca

A aktuBauuns noHamu Maruust Mg2+ ¢epmenrta ATd-a3bl; npucoeanHenue kK GpepmeHty
AT®d-a3e Tpex moHOB HaTpust Nat; IepeHOC HOHOB HATpUsl 4Yepe3 MeMOpaHy Ha
BHEIITHIOIO €€ MOBEPXHOCTh; BBICBOOOXKJICHIE HOHOB HATPHS; IPHUCOCIMHEHNE IBYX HOHOB
kamusa K+ ; mepeHoc HMOHOB Kaimusl Ha BHYTPEHHIOIO MOBEPXHOCTh MEMOpPAHBI,
BBICBOOOXKICHNE HOHOB KaJIus;
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b akruBaums monamu Mg2+ depmenra AT®-a3bl; npucoenunenue k gpepmenty ATO-
aze Tpex MOHOB Kamms K+; mepeHoc MOHOB Kaims depe3 MeMOpaHy Ha BHEUTHIOIO €e
ITOBEPXHOCTH; BBICBOOOKICHIE MOHOB KaJIWS; NMPUCOECTUHECHNE ABYX MOHOB Kamims Na+ ;
MEpEeHOC WOHOB HATPHA HA BHYTPEHHIOIO IMOBEPXHOCTH MEMOpPaHBI, BBHICBOOOXKICHHE
HMOHOB HaTpPHS;

B axtmBanms monamu maraus Mg2+ ¢epmenta AT®-a3s1; npucoenuHenne K GepMeHTY
AT®-a3e nByx noHOB HaTpusi Na+t; TIEpeHOC HOHOB HATpUs dYepe3 MeMOpaHy Ha
BHEIIHIOIO €€ IIOBEPXHOCTh; BEICBOOOXK/ICHHE HOHOB HATPUS; IIPUCOCAMHEHNE TPEX HOHOB
kanmuss K+ ; mepeHoc MOHOB KaiMs Ha BHYTPEHHIOIO MOBEPXHOCTb MEMOpaHBbI,
BBICBOOOKICHHE HOHOB KaJIus;

I' akTuBanms nonamu Maruus Mg2+ ¢epmenta ATd-a3bl; npucoeanHeHNE K PEPMEHTY
AT®d-a3e Tpex WoHOB HaTpust Na+t; IepeHOC HOHOB HATpus 4Yepe3 MeMOpaHy Ha
BHEIITHIOIO €€ TIOBEPXHOCTh; BEICBOOOXK/ICHHE HOHOB HATPUS; IIPUCOCAMHEHNE TPEX HOHOB
kamust K+ ; TepeHoc HWOHOB KaidWig Ha BHYTPEHHIOI ITOBEPXHOCTH MeEMOpaHEI,
BBICBOOOKICHIE HOHOB KA.

55. YxkaxuTe cxeMaTHYeCKoe M300paKCHHE CXEMbl BTOPHYHOTO aKTHBHOTO TPaHCIIOPTa
0 CXeMe YHHUIIOpTa

@
&y

O |

/ p= . /’ q \ _. W OH f 0\

e O _\Qf

A b B

56. OCHOBHBIM «TEHEPATOPOM» DJEKTPUUYECKOTO TMOTEHIMada B JKUBOM OpraHu3Me
SIBJISICTCS
A MblIIeYHas TKaHb b cepaue B knerka I' annapar ['oapaxu
57. Ha BHyTpeHHeHl MOBEPXHOCTH OHMOIIOTHYECKON MeMOpaHBI IpH padOTe Kaluii-
HATPUECBOT'O HACOCA HABOJIUTCS TOTCHIIAAI
A oTpuuaTeNbHbII B oTpuuaTenbHbIi UK TOJ0KUTENIbHBIN
b monoxwurenbHBIN I' He co3maeTcs moTeHIUAI
58. YpaBHenue ['onpamana uMeer BUA
B a10ii popmyne — GuonoreHuman
A mokost b neiictBus B merabonuueckuit I" HepBHBII UMITYJIBC
59. I'pamueHToM (hU3MYCCKON BETMYMHBI HA3BIBAIOT U3MEHCHHC (DU3NUCCKON BEINYMHBI,
MIPUXOMSINEECS Ha CAWHMIY PACCTOSHUA. DTO BEIMYMHA BEKTOpHAs, HAMpPABICHUS B

5 B

CTOpOHY...
A BO3pacTaHus GUINICCKON BETHIUHEI B npou3BoibHYI0 CTOPOHY

b yObBanus Qu3maecKoi BETHINHBI I" HanpaBeHue 3aBUCHT OT (HU3MUECKOMH
BEJINYUHbBI

60. B psize opraHoB Bce KIETKH BO30YXKTAIOTCS OJHOBPEMEHHO, W WX OMOIIOTEHITHAIIBI
JIEUCTBHA CKJIAABIBAIOTCS. 3aNKCh PE3YNbTHPYIOMIEro OMONOTEHIMAIa CEPALIA BO BPEMEHH
Ha3bIBACTCS

A snextpokapauorpadpuen B anexrposnuedanorpadueit

b anexrpomuorpagpueit I' peorpadueit

61. DiekTpuuecKuid TOK MPECTaBISAET COOOH ...

A HanpaBieHHOE ABWKEHHUE 3apsHKEHHBIX YacTHIL, IO/ ICHCTBUEM 3JICKTPHYECKOTO TOJIs
b Bun MaTepuu, mocpecTBOM KOTOPOTO B3aUMOAEHCTBYIOT 3apsKEHHBIE YaCTHIIBI

B notok anexTpoHoB

I' moTok aToMOB U MOJIEKY

62. Cuna Toka usmepsiercs ...

A B Ammepax (1A) b 8 Bomsrax (1B) B B koymax  (1x) I B Barrax
(1BT1)

63. Ilpupoa 3IEKTPUIECKOTO TOKA B OMOJIOTHIECKUX TKAHIX

A uvoHHas b osnekrponnas B xaruonnas I aHuoHHas
64. DIEKTPONPOBOTHOCTh KAKUX U3 MEPEUHCICHHBIX TKaHEH HanOOobIIast
A KocTHas TKaHb b xupoBas TkaHb B wMbIieyHas TkaHb I'" xpoBb

65. HpI/I OPOXOKACHUN MMOCTOSIHHOTO TOKA Y€PE3 TKaHU IMPOUCXOAUT CKOIIJICHHUC NOHOB Ha
QJICKTpOAaX U TKAHCBBIX MeM6paHax, BCJICACTBUC YC€TO B TKAHAX BO3HUKACT PA3HOCTb
IIOTCHIIMAJI0B

A COBIIaJIaronias 1mo HaIpaBJICHUIO C TPHUJIOKCHHBIM HAIIPSXKCHUEM
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b mpoTHBONIOI0XKHAST BHEITHEMY HAIPSKCHHIO

B He oka3pIBaromas BIMAIOMIAA Ha Pe3yIbTHPYIONIYI0 Pa3HOCTh IMOTCHINAIOB

I" u3amenstromast mpoBOAMMOCTh TKaHEH

65. Oprasbl 1 TKaHU HEOJAHOPOIHBI. [IpH HaNOXKEHHUN 3IEKTPOJOB IO/ HATIPSUKEHHEM Ha
YYacTOK TeJla JKHBOTHOTO TOK HIET MPEUMYIIECTBEHHO

A depe3 KOCTHYIO TKaHb b uepes koxy B uepes
KHUPOBYIO TKaHb

I' BHOJB TOKOB TKAHEBOI KUAKOCTH, TI0 KPOBEHOCHBIM COCYJIaM, HCPBHBIM BOJIOKHAM

66. Ilpu BocmajeHMH TKaHEH CeYEHHE MEXKKJIETOUYHBIX COEJAMHEHUN YMEHBIIAeTCid U
AIEKTPUYCCKOE COMPOTHBIICHUE TKAHEH

A yBenmuuBaercs b He uaMmensercs B ymensbiaercs I' xonednercs
67. KpuBas nomisipuzalvu *UBOM TKAHU UMEET BUJL

68. Ilpu mpornenype HoHO(OpPE3a MAacCy JICKApCTBCHHOTO BCINCCTBA, BBEICHHOTO B
OpraHW3M MAaIMeHTa, MPUOIM3UTENFHO MOXKHO OICHHUTHh 1O (GopMylne 00BEIUHEHHOTO
3axoHa Papazes (TOYHON METOIVKH ITOKa HE CyIIecTByeT). B 3Toif hopmyme A...

A aTOMHBIN BeC MOHA; B xoHcTranTa OMOJ0TMYECKOM TKAHH;

b pabora Toka; I' 3apsn moHa.

69. ®opmyna OTpa)kaeT

A 3axoH OMa Ui y4acTKa LEIH C )KUBON TKaHbIO

b 3aBUCUMOCTb MEXKAY BEJIMYUHOW IOPOIOBOrO HANPSKEHWS U BPEMEHEM IECHCTBUS
TOKa

B 3akon Oma 1t yyacTka 1emnu

I' 3axoH OMa Ayt 3aMKHYTOH LeTTH

70. KonebaTenbHOE ABMKEHHE HOHOB OKOJIO CPETHETO TMOJOXKEHUS MOJA JeHCTBUEM
MIEPEMEHHOTO HJIEKTPOMarHUTHOTO MOJIA 3TO . . .

A MexaHHWYecKue KoyeOaHus

b mocTosHHBINA 3JIEKTPUUECKUI TOK

B nepemeHHBIN 37EKTPUUECKUM TOK

I' BenmumHa XapakTepHu3yromas YacTOTY M3MEHEHUs BHEIITHUX BO3/ICHCTBUI Ha NOHBI.
71. Umnenanc 3T0 . . .

A eMKOCTHOE 3JIEKTPHUYECKOE COIIPOTHUBIICHHE AIIEKTPUICCKOM N

b akTHBHOE 3JEKTPUUECKOE CONPOTHUBICHUE INEKTPHUCCKON IIeTIH

B mosiHOe 3neKTprYecKoe COMPOTUBICHHUE dIIEKTPUIECKO enu

I' ynenpHOE 3JEKTPUYIECKOE COMPOTHUBIICHNE IJIEKTPHUUECKON HeTIH

72. ®opMmyna IIOIHOTO AIEKTPHYECKOTO COMPOTHBIICHHS M IEPEMEHHOMY TOKY UMEeT
BUJ:

rR.Y Z=|RP+——
!

Z = R*+(X_ - X¢)? B

A b

73. 3aBHCHUMOCTH UMITeJ]TaHCa OMOJIOTHYECKOW TKAHH OT YaCTOTHI TOKA HA3bIBACTCS:

A BOJBTAMIIEPHOU XapaKTEPUCTHKOM;

b xpuBoiil nonspuzanuei;

B nmucnepcueit 31€KTpOCONPOTUBIEHUS KPUBOUW TKAHU;

I' uMmmenancHO- YacTOTHAs 3aBUCUMOCTb.

74. Uccnenosanue nepu)epuyecKoro KpoBOOOPAICHHs MyTeM PErHCTPAIlUN U3MEHCHUIMA
JJIEKTPUYECKOTO COMPOTHUBIICHUSI TKaHEW B TpoOIEcCe CEPIAEYHON JAesITeNTbHOCTH
Ha3bIBAETCS:

A peorpadueii; B sHuedanorpadueii;

b tepmorpadueii; I' VYBUY - repanueii.

75. BcraBhTE mpoOmyIICHHBIE clIOBa «YeM  9acToTa NEpEeMEHHOrO TOKa, TEM  €ro
paszpaxarolee JeHCTBHE»:

A Oomnpmie... MEHBIIIE B Oombire ... MeHBIIIE

b wmenpmre ...00mbmIIC I' wmeHbmIe ... GoMBIIIE

Bronornyeckue TkaHM SIBISIOTCS BELIECTBAMA

A MamMarHUTHBIMH b napaMarHuTHbIMU B  ¢eppomarmutHeiMu [T He

SIBIISIFOTCS] MATHETHKAMHK
76. JleueOHbIN MeTOJ, OCHOBaHHBIN Ha Bo3nekcTBrK COII BBICOKON HANpsHKEHHOCTH Ha
OpraHu3M, Ha3bIBAIOT:

A marnutokapauorpadueit

b sHuuedanorpadpueit

B ¢dpanknuHm3anueit (3MeKTpOCTATUICCKUM JIYIIIEM)
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I" rampBanu3amuen

77. Je#icTBUE BHICOKOYACTOTHOTO 3JIEKTPUUECKOTO TO0JIS BHI3BIBAET HATrPEB:

A TpoBOASIIUX TKAHEH

b nusnextpuyeckux TkaHel

B npoBogsmmx u qusneKTpUYecKux TKaHen

I' Hukakue TKaHU HE HarpeBarTCs

78. OpHeHTallMOHHAS MOJSAPU3AIUS IUNOJBHBIX JHIIEKTPHKOB IPOUCXOTUT IIOJ
JIEUCTBUEM:

A DIIEKTPOMArHUTHOTO TMOJIS

b rpaButaunoHHOrO OIS

B anexrpudeckoro noss

I" marautHOrO MOJNA

79. Meton mporpeBaHusi IIyOOKO JeXaluX TKaHeW opraHM3Ma IyTeM MpOIyCKaHUs
Yyepe3 HUX TOKA BBICOKOW YacTOThI HA3bIBAIOT:

A MHAYKTOTEpMHUEH B ranbBanuzanuen

b YBY -tepanueit I' mmarepmueit

80. ITpu oCTphIX BOCHAIMTENBHBIX NMPOLIECCAX B CYCTaBaX, IPU MAaCTUTAX MCIIOJIB3YIOT IS
JICUCHHUS:

A MHAYKTOTEPMHIO

b YBY - tepanuto

B ranpBanuzanuo

I' nonodopesa

81. Ha xakoM 3 pUCYHKOB BEPHO OTOOpaXKeH X011 Jiydel B coOuparomeil nH3e?

= i =i E[R

A b B r
82. PaccTosiHIE HAMITYYIIIEro 3pCHUS:
A25cm b 25um B 25m I 25 xwm.
83. Tlpenenom pa3penieHus: ONTHYSCKOro IPUOOpa Ha3bIBAIOT
A HauMeHbllIee pPACCTOSIHWE, Ha KOTOPOM 2 TOYKM IpeAMEeTa MOTYT OBITh BHJIHBI
pasziensHO
b naumbonbmee
B HammeHblllee paccTOSHUE, HA KOTOPOM 2 TOYKH IPEAMETa BUIHBI CJIUTHO
I' naubomnbmee
84 . Kakxum 00pa3oM MOXKHO YITYYIIHTH Pa3pemIaoniyo ClIoCOOHOCTEI0O MUKPOCKOTIA:
A yMEHBIINTH YHCIOBYIO alepTypy
b yBenmums mpenen pazperieHust MUKPOCKOTIA
B yBenW4uTH KONMMYECTBO JIMH3
I' yBenmm4uTh YUCIIOBYIO allepTYpy
85 INonsspu30BaHHBIN CBET MOXHO MOJIYYUTh NPOIMYCKasi ECTECTBEHHBIN CBET Uepes
A BOny
b nun3y
B anuzorponnyto cpeny
I' onTuecku akTUBHOE BELIECTBO
86. O0pazoBaHue BUTaMHHA [| MPOMCXOAUT O] JEHCTBHEM:
A nH]paKpacHOTO U3ITyYCHNUS;
b BuguMmoro cBera;
B yneTpaduoneToBoro n3mydeHus;
I' mox Bo3eHCTBHEM PEHTTCHOBCKOTO M3TyYEHUS
87. Ilpn nedeHun 3aboseBaHU KOXH, JTUM(ATHIECKOH CHCTEMBbI, CyCTaBOB, IUIEBPUTOB,
MacTUTOB, 0OMOPO>KEHUH, MOKHYIINX 3K3€M HCIIOJIb3YIOT:
A BuamMmbli cBet b ympTpadmorneroBoe m3nydenue B umHDpakpacHoe mimydenne I
HUYET0 HE HUCIIOIB3YIOT
88. HemocraTok 4Yero MOeT MPUBECTH K HAPYIICHHUIO OOMEHa BEIIECTB, CHUKCHHIO
MPOXYKTUBHOCTH M YCTOWYMBOCTH K HMH(ECKIMOHHBIM 3a00JI€BaHUSM, HapYIICHHUAM
(U3HONOTMYECKUX PUTMOB XKHBOTO OPTaHU3Ma
A wuH}pakpacHoro uznyuenust b Buaumoro csera B ynbTpaduonerosoro mznydenus I
THIIA
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89. JIFOMMHEHCLIEHTHBIM aHAIU30M Ha3bIBAETCS METOJ

A wmccrenoBaHMS Pa3IMYHBIX 00BEKTOB 0] AEHCTBHEM yIbTPa(HOIETOBOTO 0OIydEHHUS,
BBI3BIBAOIIETO JIIOMUHECIIEHIINIO 3THX 00BEKTOB

b meTox onpeneneHus XUMHYECKOTO COCTABA BEHIECTBA 10 €T0 CHEKTPY
B MeTon nccnenoBaHus CTPYKTYpHI BEIECTBA

91. SAnmpo aroma cocTOUT U3

A HEHUTpOHOB

b nporonos

B HEUTPOHOB U IPOTOHOB

I HEUTPOHOB, IPOTOHOB U JIEKTPOHOB

92. Jlna XxapakTepUCTUUECKOT0 PEHTTE€HOBCKOTO H3JIy4YeHUs XapaKTepeH:

A nuHeHuaTsIl crieKTp b cmnomnoit cnexktp B momocatsiit cnektp I' He nmaet
CHEKTpa.

JIJ1st TOpMO3HOTO M3ITy4eHHS XapaKTePeH:

A nuHeW4aThlil CIEKTp b cnnomnoit cnektp B momnocatsiii cnektp ' He maer
CHEKTpA.

93 TopMO3HOE 1 XapaKTEPUCTUIECKOE H3ITyICHUE XapaKTEPHO JUIA:

A KU B Y - U3JIy4EeHUE

b You I" peHTreHOBCKOro U3IIy4eHHs.

94. Meton pEHITEHOCKONUU OCHOBAaH Ha CJIEAYIOIEM CBONCTBE PEHTI€HOBCKOIO
U3ITy4eHUs

A JrOMHHECUEHLUSI SKpaHa, IOKPBITOro JIIOMHHO(QOpOM

b OGonee mioTHBIE BelecTBa MOTJIOMIAIOT PEHTTCHOBCKOE H3JTyYeHUE CHIIbHEE, YeM MEHee
IUTOTHEIE.

B KBaHTBI pEHTTEHOBCKOTO M3IYUCHHUS 00IAal0T OTPOMHO SHEprHen

I' peHTreHOBCKOE M3TTyYeHHE HOHU3UPYET aTOMBI M MOJIEKYJIBI BEIIECTBA

95. Tlo crrocoOy Bo30YXIeHHUS pEHTTCHOBCKOE U3TyICHHUE ITOIPA3ACISIOT Ha

A TOpPMO3HOE M XapaKTepUCTHUECKOE

b undpakpacHoe u ynerpaduoneToBoe

B Bummmoe u HEBUANMOE U3TYICHUE

I' xectkoe u MsTKOE.

96. NoHusupymomas cnocoOHOCTh PaJUOAKTHBHBIX M3IYUCHUI OIIEHWBAETCS YHCIOM Iap
HOHOB, CO3/1aBaeéMbIX dacTuIleif Ha 1 cM cBoero mpobera. g o - 9acTHUIIBI 3TO

A 40 - 150

b 30

B 3-5

"' 30 000

97. PacmionoxuTe paguoaKTUBHBIC U3TYYCHUS B TOPSIKE BO3PACTAHUS UX IPOHUKAIOUICH
CrocoOHOCTH:

A 0. — U3IIy4eHue, f - U3IIydeHne, Y - n3rydcHue
b Y - M3Iy4eHHe, B - U3IyYeHHE, o - UITydCHHE

B 0 — M3NIydeHHe, Y - U3NIydeHue, B - H3IydeHne
r B - m3mydenue , 0. — M3TyUYCHHE, Y - U3TyICHHE

98. VYkaxunTe YHCIIO IPOTOHOB B S/Ipe aTOMa BEIECTBA
A60 B33 B27 T6
99. TlpuHUuMD neHCTBHS HOHU3AIMOHHOTO CUETYNKA OCHOBAH ...

A Ha BO3HUKHOBCHMH Ta30BOTO pa3psAla NpH HOHM3ALMHM Ta3a JABMXKYIIEHCS
3apsKEHHON MUKpPOYacTHLEH;

b Ha paguomOMHMHECHEHLMH, TO €CTh Ha (IyOpEeCLEHIMH BEIIeCTBa IOJA yaapamu
YaCTHIl paJIMOAKTHBHOTO M3ITyYEHHUS;

B Ha ToM, YTO MOHBI, CO3/laBaeéMble B BO3IyX€ MpOJETAIOLIed MHKpOUYacTULEH,
CTaHOBSATCS APaMU KOHJICHCAIUH JJIs IEPECHIILEHHOT0 1apa;

r Ha TOM, 4YTO HWOHBI, BO3HHMKAIOIIME HAa IyTH 3apsDKEHHOW MHMKPOYACTHIIBI,
JIBIDKYIIEHCS] BHYTPH PAcTSIHYTOH )KUAKOCTH, CTAHOBATCS IEHTPAMH TapooOpa30BaHUSL.
100. Kaxoe 13 npuBeIEHHBIX HUXKE BBIPAXKEHHUH [TOKA3bIBAET CBS3b IIEpHOJa Nodypacnaia
1 IOCTOSIHHOW NoJTypacnaza:

AN=Nge”* BT=rIn2B T:InT2 ra:&N:%
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Kputepun onenuBanusi orBera (Tadil.) IOBOJATCA O CBEACHHMS OOYYalOIMXCs 10 Hadaia
TECTUPOBaHUS. Pe3ynbTaT TeCcTHpOBaHMS OOBSBISETCS O0y4aromeMycs HENOCPEACTBEHHO ITOCIE
ero C/1auu.

Mxana Kpurepnu onennBanns
(% nmpaBUIbLHBIX 0TBETOB)
Orenka 5 (OTIMYHO) 80-100
Ornenka 4 (xopoio) 70-79
Ouenka 3 (yIOBJIETBOPUTENIHHO) 50-69
Orenka 2 (HEYJOBICTBOPUTEIIHLHO) menee 50
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JIMCT PETUCTPAILIMU U3SMEHEHUI

OcHoBanue Jlata
Howmep Howmepa smcros PacmugpoBka
Juist BHecenus | [loamuck BHECCHHS
MSMCHCHITH | 5 MeHEHHBIX | HOBBIX | aHHYTHPOBAHHBIX | jr3veHcHMUIL ToamHeH H3MEHEeH s
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