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1. Ilnanupyemble pe3ybTaThbl 00y4eHUsl 0 AUCHHUIIUHE,
COOTHECeHHbIE C IVIAHMPYEeMbIMH pe3yjbTaTamMu ocBoeHust OIIOIT
1.1. llean u 3agau AUCIHUILIHHBI

bakanaBp no nanpasnenuto noarotoku 36.03.01 BerepunapHo-caHuTapHas SKCIepTH3a
JOJKEH OBITh MOATOTOBIICH K PELICHUIO 3a]ad MPOo(ecCHOHAIBHON NEesTETbHOCTH CIIEeIYIOIINX
THIIOB: MIPOU3BOICTBEHHOM, TEXHOJIOTUUECKON, OpraHU3allMOHHO-YIIPABIECHYECKOM.

Legb AMCHMIIMHBI: OCBOEGHHE OOydaromMMHCcA  (QU3NYECKUX U OMO(PU3MUECKUX
TEOPETHUYECKUX 3HAHMM, NpuoOpeTeHHe yMEHUH M HaBBIKOB B o0mactu  y4eOHOTro
O610(U3NIECKOTO FKCIIEPUMEHTA, B COOTBETCTBUH C (POPMHUPYEMBIMU KOMITETECHIIHSIMU.

3agaym  AWCHMIVIMHBI: U3Yy4UTh ¢usnueckue u OMOdUIMYECKHE 3aKOHBI H
3aKOHOMEPHOCTH, oOOecreynBalomyue MNOHUMaHue (U3NUYECKUX OCHOB (DYHKIIMOHUPOBAHMS
KHUBBIX OPraHu3MoOB; (QHu3MUecKue U OHO(U3NYECKHEe OCHOBBI METOJOB BETEPHUHAPHO-
CAHUTApPHOTO KOHTPOJSI M OBJAJETh NMPAKTUUECKMMH HaBbIKAMH Yy4eOHOro Ouodu3nueckoro
HKCTIIEPUMEHTA.

1.2. KoMneTeHUHH U HHAMKATOPBI UX A0CTHKEHU T
YK — 1 CnocobeH ocymiecTBISTh HMOMCK, KPUTHUECKHH aHaIM3 W CUHTE3 HH(POPMALUH,
MPUMEHSATh CUCTEMHBIN MOJIXO/ JUIsl PEIIeHHs OCTaBJICHHBIX 3a]1a4

KO,H 1 HAUMCHOBAHUC

HWHJIUKATOpA JOCTHKEHUS ®opmupyemsie 3YH
KOMITETEHIINN
naA-1vVK1 3HAHUA OOyuaronuiicst 1oJDKEH 3HaTh (U3NYeckre U OMO(pU3NIECKHE 3aKOHBI 1
OcymecTBIIsIET MOUCK, 3aKOHOMEPHOCTH, O00ECHeYnBaIONIe IIOHHMaHne (PU3MIECKUX OCHOB
KPUTUUYECKUN aHAJIH3 U (YHKIIMOHUPOBAHUS JKMBBIX OPraHWU3MOB, JUIS pEIICHHS 3a/ad
CHHTE3 MH(pOpMAIHH, npoeccronanshoi HanpasineHHocTH(B1.0.05, YK-1-3.1)
MIPUMEHSTH CUCTEMHBII YMCHUS OOyuaronuiicsi JOIDKEH yMETb NPOBOJUTH Y4eOHBIH Omoduinueckuii
NOAXOM st pCUICHUA 9KCIIEPUMEHT, pacKphIBalOIMi (r3ndeckne M OMOpH3MIECKHE OCHOBBI
MIOCTABJICHHBIX 337124 METOJIOB BETEPUHAPHO-CAaHUTAPHOT O KOHTPOJIS

(51.0.05, VK-1-V.1)

HaBelkM | OOydarommiics TOJKEH BIIaIeTh HABBIKAMHU y4eOHOro OMo(HU3NIecKoro
JKCIIEpUMEHTa, pacKphiBatomero ¢usndeckue u Onodusnueckue
OCHOBBI METOJIOB BeTepHHapHO-caHnTapHoro kountpois (b1.0.05, VK-
1-H.1)

OIIK — 4 CrnocobeH 00OCHOBBIBATH M PEATM30BHIBATH B MPO(ECCHOHATBHON AEATEIbHOCTU
COBPEMEHHBIE TEXHOJIOTUM C HCIOJb30BAHUEM MPUOOPHO-UHCTPYMEHTAIBHOW 0a3pl U
UCIOJb30BaTh OCHOBHBIE €CTECTBEHHBIC, OHOJIOTWYECKHE M MPOQEeCcCHOHATbHbIC TOHATHSI, a
TaKXKe METOJIbl IPU PEHICHUHU 001enpoecCHOHATIBHBIX 3a1a4

KO,H 1 HAUMCHOBAHUC

HWHJIUKATOPA JOCTHKEHUS ®opmupyemsbie 3YH
KOMITETEHIINT
N -1 OIIK4 3HaHug | OOywarommiicst JOJDKEH 3HATh (PU3NUECKHE OCHOBBI (pYHKIMOHUPOBAHMS
OO0CHOBBIBAET U pUOOPHO-MHCTPYMEHTANIBHOW ~ 0a3sl TpH  BBIIOJHEHWH  y4eOHOTrO
peanusyer B OrMO(U3NYECKOrO  IKCIIEPUMEHTa, PAacKpbIBaloUmero (u3MYecKue W
npoecCHOHANBEHOM O6ro¢n3nUecKre OCHOBBI METOOB BETEPHHAPHO-CAHUTAPHOIO KOHTPOJIS
JEATEIBHOCTH (b1.0.05, OIIK-4- 3.1)
COBPEMEHHBIE ymenus | OOyuarommiicsi JOJDKEH yMETh MPOBOJUTH C HCIIOIB30BaHUEM ITPHOOPHO-
TEXHOJIOTUH C WHCTPYMEHTANBbHOH ©0a3bl  yueOHBIT OMO(MU3MUECKUH  SKCIIEPHUMEHT,
HCIIOJIb30BAaHUEM packpbIBalOIMi  (Qu3ndecKue ¥ OHO(U3NYECKHEe OCHOBBI METOIOB
ipudopHO- BeTepuHapHO-canutapHoro koutpoist (51.0.05, OITK-4-Y.1)

MHCTPYMEHTAIbHOM 6a3bl | maBeiku | OOydarommiicsi JIOJDKEH BIIQJIETh HABBIKAMYM TPUMEHEHHS TIPUOOPHO-
WHCTPYMEHTAIBGHON 0a3bl IPH BBIIOIHEHUH Y4€OHOTrOo OHO(PH3MIECKOro
SKCIIEPUMEHTa, PAacKpBIBAIOIIEro (pr3nueckre n OHOPU3NIECKHE OCHOBBI
METOJI0B BeTepruHapHo-canuTapHoro kourpoius (b1.0.05, OIIK-4-H.1)

Na-2. OIIK 4 3HaHug | OOywarommiicst JOJDKEH 3HATh OCHOBHBIC (M3MUYECKHe M Onodu3nuecKue

Hcnonb3yer OCHOBHBIE MOHATHS, OOECHeYnBaloONe MOHMMAHWE 3aKOHOB M 3aKOHOMEPHOCTEH,

€CTECTBEHHEIE, (U3MYECKUX OCHOB METO/IOB PpEIICHMS 3agad OOLIEeTIpOdecCHOHATbHON
OrOIOTNIecKue U HanpasierHoctH (51.0.05, OIK-4- 3.2)




npodecCHOHANTBHBIC ymenust | OOy4aloIMiACsl JOMKEH YMETh PACKpPBIBATh, HCIONB3YS OCHOBHBIC
TIOHSATHS, & TAKKE ¢bu3nyeckre U OMOYU3NUECKUE TTOHATHS, OCHOBBI METOJIOB BETEPUHAPHO-
METOJIBI TIPH PELICHUN canurapHoro koHtpoist (51.0.05, OIIK-4-V.2)
obmenpodeccnoHanbHeIX | HaBbikd | OOy4arommMiicss MNOJDKCH BIANEeTh HABBIKAMU IIPUMEHEHHS OCHOBHBIX
3a7a4 bu3nveckux W OMOPU3UYECKUX TMOHATUH NPU peanu3aldd METOIOB
BeTepuHapHO-canutapHoro koutpoist (51.0.05, OITK-4-H.2)

2. MecTo qucuMnauHbl B ctpykrype OITIOII
HNucuumnuna  «buodusuka»  OTHOCHUTCS K 00S3aTeNbHOM  4YacTH  OCHOBHOM
npodeccuoHanbHON 00pa3oBaTeNbHON MPOrpaMMBbl OaKanaBpHara.

3. O0BbEM AUCUMILINHBI M BU/IbI Y4e0HOIi padoThI
O6veM mucuumauHbl cocraiseT 6 3auetHbix eaunull (3ET), 216 akamemMuvecknx 4acoB
(manee wacoB). JlucuunianHa uzydaercs B 1u 2 cemectpax.
3.1.Pacnpenenenue o0beMa JHCHUILIMHBI 10 BHIAM Y4eOHOI padoThl

Bun yuebnoit paboTs Komuaectso
4acoB

KonTakTHas paGora (Bcero) 36

B toMm uucie:

Jlexnmu (JI) 16

Jlabopartopusie 3austust (J13) 20

KonTpons camocrosrensHoit padots! (KCP)

CamocrositennbHas padora odyqyaromuxcs (CP) 171

KontpoJsn 9

Hroro 216
3.2.Pacnipenesienne yueOHOr0 BpeMeHH MO pa3aejiaM H TeMaM

B TOM 4YHUCIIC
KOHTaKTHas pa60Ta

Ne HaumeHoBaHue pa3ienoB 1 TeM Bceero

TEMBI qacCcoB it 3 KCP CP

KOHTPOJIb

1 2 3 4 5 6 7

o

Paznen 1. OcHOBBI OMOMEXaHUKU 1 OMOYHEPTeTHKH

Martepust. [IBikeHHE MaTepuu 2

[1epBbIii 3aKOH TEPMOANHAMUKH B OHOJIOTHU 2

BTOpOﬁ 3aKOH TCPMOANHAMUKHA B OHOJIOrNH

OCHOBEI THAPOAVHAMUKHA 2

OCHOBBI TeMOJIUHAMUKHI

MexaHnnueckue KoJieOaHus U BOJIHBI

OcHOBBI OMOaKyCTHKH 2

WndpasByk. YIpTpa3ByK.

dOu3nyecKre BEITHINHEIL. HpI/I6J'II/I)KeHHBIE BBIYHCJICHU A

HCHOCPCHCTBCHHHG HN3MCPCHUSL (1)I/I3I/I‘I€CKI/IX BCJIIMYUH

KocBennnie HN3MCPCHUSL (1)I/I3I/I‘IGCKI/IX BCJIMYHWH.
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N3mepenne pU3NYecKuX BEIHMIHH 99
AJIEKTPOU3MEPUTEIFHBIMU IPHOOpaAMHU.

Beenenue B Onodusnueckuii 1abopaTopHbIA
MIPAKTHKYM.

HccnenoBanre BIIaXKHOCTH BO31yXa 2 2 X

Hccnenopanne ABUIKCHHS KPOBU B CCPACUHO-
COCYHHCTOﬁ CHUCTEMC JKMBOTHBIX U YCJIOBCKA

HccenenoBanne mIOTHOCTH XHUIAKOCTH TPH ITOMOLIH
BecoB Becrdans

HccnenoBanue BI3KOCTH KHUIKOCTH, U3MEPCHIC
k03 puImeHTa BI3KOCTH

HccnenoBaHye MOBEPXHOCTHOTO HATSXKEHUS KUIKOCTH,
m3mepenue KITH




UccnenoBanune ynpyrux CBOMCTB KOCTHOM TKaHH, 8 X

HM3MEPEHUE MOYIIS YIIPYTrOCTH

WccnenoBanue cBOWCTB ylIbTpa3ByKa 4 X
Pazgen 2. DneKkTpoMarHuTHbIE U3JIYYEHUS U )KUBBIE OPTaHU3MBI

DJIEKTPOKMHETUYECKUE SIBJICHUSI B KIIETKE 2 2 X

TpaHcnopt BemecTBa yepe3 MeMOpaHy KICTKH 2 X

buonorexnuuansl. 2 X

JleficTBUE DJIEKTPUUECKOIO M MAarHUTHOIO IMOJied Ha 2 2 X

JKUBBIC OPTaHU3MBI

JleficTBUE MOCTOSTHHOTO Y IEPEMEHHOT0 TOKA Ha KUBBIE 5 X

OpraHu3Mbl

HetictBue Bunumoro ceera, MKW u YOU na xusbie 2 2 X

00BEKTHI

KBaHTOBO-OIITHUECKUE SIBICHUS 2 X

®otoapexT. PeHTreHOBCKOE M3ITyUeHHEe 2 X

Wonunzupyronye u3iny4eHus U KUBble OpraHU3Mbl 2 2 X

HccnenoBanue nepeMeHHOTr0 U BBIIPSMIIEHHOTO TOKA 4 X

TIPY TIOMOITH ocIyuIorpada

HccnenoBanue 2J1€KTPONPOBOAHOCTH XKHUBOM TKaHHU, 2 X
HM3MEPEHUE YAEIbHOIO CONPOTUBIIEHNUS

HccenenoBanne MBUKEHNSI HOHOB B KMBOW TKaHU 4 X

METOJIOM 3JIeKTpodopesa 108

HccenenoBanne npoBOAMMOCTH HOITYIIPOBOJHHUKOB, 4 X

n3y4deHue auoja

UccnenoBanue BaustHus OMII paguoananazona Ha X

Oronornueckre 0ObEKTHI MPH TOMOIIH aIlapara st 4

YBY-tepanun

HccenenoBanne Manbix 00bEKTOB MPU TIOMOIIH 2 6 X

OIITHYECKOT0 MUKPOCKOIIA

W3zyuenue nonspumerpa. Vamepenne KOHLIEHTpALNN X

pacTBOpa ONTHYECKH AKTUBHBIX BEUIECTB ITPH HOMOIIH 4

TIOJISIPUMETPA.

HccnenoBanue CrieKTpOB OMOJIOTUYECKH BaXKHBIX 4 X

MOJIEKYJI TP TIOMOIIM CHEKTPOCKOIIa

HccenenoBanne ocBeieHHOCTH pabodero MecTa mpu 2 2 X

TIOMOIIIHY JIFOKCMETpa

Bro¢usnueckre 0CHOBBI 3pUTEIBHON pelenIng 17

HccenenoBanne paananoHHON 0OCTaHOBKY B 2 2

TIOMEICHUH

IMoxBenenue nToroB 6MOPU3NIECKUX HCCIETOBAHUN 2 19 X

Konrpons 9 X X X X 9
216 16 20 171 9

4. CTpyKTypa U colepKaHue TUCHHUILINHBI
4.1.Coaepsxkanue TUCHUIINHBI

Pa3nes 1. OcHOBBI OMOMeXaHHKH M OHOIHEPIreTHKH

Marepus. /IBuskeHHe MaTepHH
Marepusi, ee Bunbl. dOyHgameHTanbHblEe B3auMonaeucTBUs. J[BrkeHue matepuu. OCHOBHbBIE
HampaBJICHUs B3aUMOCBsA3el (u3mueckoil u Owmosormueckoil Hayk; Ouodusuka. Pomb
O0nopu3NYecKoro 3HaHMA B TNPOQPECCHOHATBHON IMOArOTOBKE OakaiaBpa BeTEpUHAPHO-
CaHUTApHOM sKcnepTu3bl. Mzmepenus ¢pusnueckux BenuyuH. [IpubnukeHHble BEIYUCICHHS.

OcHOBBI 0M0JI0TMYECKON TEPMOIMHAMHUKHA

OCOOEHHOCTH KUBOTO OpraHM3Ma Kak TepMOJWHAMHMYECKOW cucTeMbl. llepBbIii 3aKoH
TEPMOJAMHAMHUKU B Ouojoruu. TemnoBoit OanaHc »XUBOro opraHusma. dusznyeckre OCHOBBI
TEPMOpPEryIsllud  OpraHM3Ma. BTopoil 3akoH TEepMOJMHAMHKH B  Ouosiormu. Yder
TEPMOIMHAMUYECKNX 3aKOHOMEPHOCTEN ITPU BETEPUHAPHO-CAHUTAPHOM KOHTPOJIE.

OcHOBBI 0MOMEXaHUKH KIJAKOCTENl U TBEPAbIX TeJl



OnemeHTbl  rugpocTaTUKU.  OCHOBBI  THMAPOJAMHAMUKHM  BSI3KMX  JKHJKOCTEH.
3aKOHOMEPHOCTU TEYEHMsI KPOBH B CEPJCYHOCOCYAMCTON CHUCTEME JKMBOTHBIX M YEJIOBEKA.
VYupyrue nepopmanuu.

OCHOBBI 0MO0AKYCTHKH

KonebarenbHoe amxeHne. Mexannueckue kosiebanuss Mexannueckre BOJTHBI. OCHOBBI
akyctuku. OcHOBbI Ouoakyctuku. HWHppa3Byk. VYiabTpazByk. YueT OMOMEXaHHYECKHX
3aKOHOMEPHOCTEeH (YHKIIMOHUPOBAHMS >KUBBIX OPraHU3MOB IPH BETEPUHAPHO-CAHUTAPHOM
KOHTpOJIE.

Pa3nes 2. DileKTpOMarHuTHbIE M3JIYYCHHS U KUBble OPraHNU3MbI

DJIEKTPOKMHETHYeCKHe SABJICHHSA B KJIeTKe

Crpoenue, cBoiicTBa U (pyHKIMM MeMOpaHbl KieTKU. [laccuBHBIN TpaHCTIOPT BeliecTBa
yepe3 MeMOpaHy KIETKH. AKTHBHBIH TPaHCHOPT BeIlecTBa depe3 MemOpaHy. buomorenuman
nokos. buonorenuman gedictBus. IIpenctaBneHne 00 U3MEPEHUHM M PETUCTPALMH
OMOTIOTEHIINAIOB.

SBJIeHus mepeHoca

TennonpoBoAHOCTB, BA3KOCTh, AUGDDY3Us, dIEKTPONPOBOJHOCTh KAaK YacCTHBIE CIy4yau
nepeHoca. JSIBilleHME MOJApPU3aLUM  JKUBOW TKaHU. TeopeTHYecKHe OCHOBBI METOJOB
BETCPUHAPHO-CAHUTAPHOIO KOHTPOJIS SIBJICHUH, CBA3AHHBIX C IIEPEHOCOM MOJIEKYJIaMU CBOMX
XapaKTEPUCTHK.

JIEKTPOMArHUTHOE 110JI€ H JKMBbIe OPraHu3Mbl

Xapaxrepuctuku OMII. I1lkana 3meKTpoMarHuTHBIX BOJIH. [lepeMeHHBbII AIeKTpruUecKuii
TOK W JKHMBasg TKaHb. JleHCTBHME D3JIEKTPOMAarHUTHOTO TMOJISI paJMOAMAIIa30HA Ha IKUBBIC
opraHusMbl. Vcmyckanue M NOTJOLIEHHE CBeTa aToMaMmM BeliecTBa. CIEKTpalbHbIN aHaIM3.
[IpencraBieHus o MpUpoje BUIUMOIO CBETa, MH(PAKPACHOTO U yABTPAPHOIETOBOTO U3ITyICHUS
U UX BIMSHUU Ha )KUBOTHBIX. brodusnka 3putensHoro Bocnpusitus. Onruyeckass MUKPOCKOIIHSL.
OcnoBel  potomerpun. Ilomspuzauus cBera. DoTodpdexr. PeHTreHoBCcKkoe H3IydeHHE
JIroMHUHECIIEHIIMS W JIIOMUHECLIEHTHBINM aHann3. Pusnyeckre CBOHCTBA W OHOJIOTHUECKOE
JEUCTBUE JIA36PHOTO U3JIY4YCHHUS.

PagnoakTuBHbBIC H3/TyYeHUS U )KMBbIe OPraHU3MbI

Crpoenune aToMHOro siapa. PannoakTuBHOCTb. Jl03bI paJMOAKTUBHBIX U3JIyYE€HUN

4.2.ConepsxaHue JeKIHii

o KomuuecTBo
i HanmenoBanue ngekuuu 4ACOB
1. Martepusl. [IBikeHHE MaTepUu 2
2. I1epBBIit 3aKOH TEPMOANHAMUKH B OHOJIOT MU 2
3. OCHOBBI THIIPOTUHAMHUKH 2
4. OCHOBBI OMOaKyCTHKH 2
5. DJIEeKTPOKMHETHIECKHUE SBJICHUS B KIIETKE 2
6. JlelicTBHE 3IIEKTPUYECKOr0 M MarHUTHOT'O MOJIEH Ha )KUBBIC OPTaHU3MBbI 2
7. [Heticrue Bumumoro ceeta, UKW u YOU Ha xuBbIe 00BEKTHI 2
8. VoHusupylomue n3IydeHns ¥ )KHUBbIE OPTaHU3MBI 2

Hroro 16
4.3.Conep:xanue 1a00paTOPHbIX 3aHATHI

Ne . Konuuectro
i HanmenoBanune 1a00paTOpHBIX 3aHATHI 4ACOB
1. Beenenne B bnodusnueckuii naboparopusiii npaktukyM. KontponsHas pabora 2
2. VccnenoBanne BIaXKHOCTH BO3yXa 2
3. VccnenoBanne IBM)KEHNS] KPOBH B CEPJICYHO-COCY/IMICTON CHCTEME KHUBOTHBIX U YEJIOBEKA 2
4. VccnenoBanre MIOTHOCTH XKHUIKOCTH TIPH IToMoIIH BecoB Bectdais 2
5. VccnenoBanne BSI3KOCTH JKUIKOCTH, H3MepeHne Kod(h(UIMEHTa BI3KOCTH 2
6. VcenenoBanne 31€KTPONPOBOAHOCTH KMBOH TKAHU, H3MEPEHHE Y/ICIEHOTO COMPOTHUBIICHUS 2
7. HccnenoBanne Masbix 00BEKTOB NP IIOMOIIH ONTHYECKOT0 MHKPOCKOIIA 2
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8. HccnenoBanne ocBenieHHOCTH pabodero MecTa Mpy IIOMOIIH JIOKCMETpa 2
9. VccnenoBanne pajinaiioHHOW 0OCTAHOBKH B ITOMEIICHUH 2
10. | IonmsexeHue UTOroB OMOGUINMICCKUX MCCIICTOBAHUIA 2

Hroro 20

4.4 CoaepxkaHue NPAKTHYCCKUX 3aHATHH
IIpakTHueckue 3aHATHS HE NIPEIYCMOTPEHBI
4.5.Buabl u coaepkaHue cCaMOCTOATEIbHOUH PadoThl 00yUalOIIUXCS
4.5.1. Buabl caMOCTOSITEIbHOI pad0Thl 00y4aI0IIMXCH
. KonuuectBo
Bupiel camocTosTenbHOW paboThI 00yJaIOIIMXCS 4ACOB
CaMOCTOSATENIEHOE U3YYEHHE TEM 171
Hroro 171
4.5.2. CoaepkaHue caMOCTOATEILHOI padoThl 00y4YaK0IMXCS
Ne HaunmeHnoBanue tem Komuuectso
n/n 4acoB
1. Martepust. [IBikeHHE MaTepUu 4
2. [1epBBbIii 3aKOH TEPMOANHAMUKH B OHOJIOTHU 2
3. Bropoii 3aK0H TepMOTMHAMUKY B OHOJIOTHUH 2
4. OCHOBBI THIPOAMHAMUKHI 2
5. OCHOBBI TeMOJJTTHAMHKH 2
6. MexaHndecKkre KoJaeOaHus! ¥ BOJTHEI 2
7. OCHOBBI OMOaKyCTHKH 2
8. Nudpassyk. VIbTpasByk. 2
9. @uznueckre BenmUuuHbL. [IpnONImKeHHbIe BEIYHUCIICHAS 6
10. HenocpencrBennsie n3mMepenus GU3NUECKUX BEITUYNH 4
11. KocBennble nsmepenust GU3NUECKUX BEIWIHH. 4
12. W3mepenne pu3nUecKux BEIMUIHH JIEKTPOU3MEPUTEIBHBIMHU IIPHOOPaMH. 4
13. BBenenne B bnodusnuecknii 1a00paTOpPHBINA NPAKTHKYM. 21
14. WccnenoBanue BIaKHOCTU BO3yXa 2
15. VccnenoBanne IBM)KEHUS] KPOBH B CEPJICYHO-COCY/MICTON CHCTEME KHUBOTHBIX U UEJIOBEKA 2
16. VccnenoBanre IIOTHOCTH XHUIKOCTH TIPH IToMoIIH BecoB Bectdais 2
17. VccneoBanne BSI3KOCTH JKUIKOCTH, U3MepeHne Kod(h(UIMEHTa BI3KOCTH 2
18. VccnenoBanne moBepXHOCTHOTO HATSDKEHUS! KuaKocTH, n3mepenne KITH 4
19. VccnenoBanne ynpyrux CBOWCTB KOCTHOHM TKaHH, M3MEPEHHE MOYJISl YIIPYTOCTH 8
20. HccnenoBaHue CBONCTB ynbTpa3ByKa 4
21. OJIEKTPOKMHETUYECKUE SIBJICHUS B KIIETKE 2
22. Tpancropt BenecTBa yepe3 MeMOpaHy KJIETKH 2
23. Buonorennuansl. 2
24. JleficTBrE HIIEKTPUYECKOr0 M MArHUTHOT'O TIOJICH Ha >KMBBIE OPraHU3MEI 2
25. JleficTBHE MOCTOSHHOTO M IIEPEMEHHOTO TOKA Ha YKHMBBIE OPTaHU3MBI 2
26. Jeiicteue Bugmmoro ceera, MK u YOU Ha xuBbIe 00BHEKTHI 2
217. KBaHTOBO-ONTHYECKHE SBICHUS 2
28. ®otoapexT. PeHTreHOBCKOE M3ITydeHHEe 2
29. WoHn3upyromuye n3ay4eHus ¥ dKUBbIE OpraHU3Mbl 2
30. VccnenoBanre mepeMeHHOro ¥ BBIIPSIMIIEHHOTO TOKA ITPY TIOMOIIH ocIuuiorpada 4
31. VccnenoBanne 31€KTpONPOBOIHOCTH KHBOM TKAHU, H3MEPEHHE Y/ICIBHOTO CONMPOTHUBIICHUS 2
32. HccnenoBanne IBMKEHNSI HOHOB B YKMBOW TKAHW METOIOM BJIEKTpodopesa 4
33. VccnenoBanre npoBOAMMOCTH HONYIIPOBOJHHUKOB, U3yYEHHUE AUOJA 4
34. Uccnenoanne snustaus DMII panronuanazona Ha OMOIOrHYECKHE OOBEKTHI ITPU IIOMOIIH 4
anmapata Juig Y BU-repanuu
35. HccnenoBanne Masbix 00BEKTOB MPU IIOMOIIH ONTHYECKOT0 MUKPOCKOIIA 6
36. N3zydenue nonspumMerpa. M3mepenne KOHLIEHTPALMK PACTBOPA ONTHYECKH AaKTHBHBIX 4
BEIIIECTB IPH ITOMOIIN HOJISIPUMETPA.

37. HccnenoBanne crieKTpoB OMOIOTHYECKH BaXKHBIX MOJIEKYJI IIPH MOMOIIM CHEKTPOCKOIIa 4
38. HccnenoBanne ocBenieHHOCTH pabodyero MecTa Mpy IIOMOIIH JIOKCMETpa 2
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39. Bro¢usnueckre 0CHOBBI 3pUTEIBHON peleniuu 17
HccnenoBanne pagnanoHHOW 0OCTAaHOBKH B ITOMEICHUHN 2
IMoxBenenue nToroB GMOPU3NIECKUX HCCIIETOBAHUN 19

171

5.Y4eOHO-MeTOqMYECKOE 00ecTedeHHe CaMOCTOATEIbLHOM padoThl 00yYaromuXxcs 1o
AUCUMIIUHE

YuebHo-MeToandeckue pa3paboTku umetorcs B Hayunoit 6ubnmoreke ®I'BOY BO  HOxHo-
VYpansckuii 'AY:

5.1 buo¢usuka: MeToIMUECKUE yKa3aHus K Ja00paTOPHBIM 3aHATHIM Ul 00y4JarOMIMXCs
o HampasieHuio noarotoBku 36.03.01 BerepuHapHO-caHMTapHas SKcIepTu3a, MNpoduib
[Tpon3BOACTBEHHBII BETEPUHAPHO-CAHUTAPHBIN KOHTPOJb, YPOBEHBb BBICIIETO OOpa30BaHUA
OakanaBpuat, hopma oOyuenus 3aouyHas / H. P. llltanesa; FOxuo-Ypansckuit [AY, Uactutyt
BeTepuHapHOM MemuuuHbl. - Tpounk: IOxno-Ypansckuit T'AY, 2020. - 110 c. —
http://nb.sursau.ru:8080/localdocs/ivm/00916.pdf Pexum JOCTyTa:
https://edu.sursau.ru/course/view.php?id=2868

5.2. Ilranea H.P. buodusmka: meroandeckue peKOMEHAAIMH [0 OpraHU3alyu
CaMOCTOSTENIbHON paboThl 00yJaromuxcs Mo HanpaBieHuto noarotoBku 36.03.01.BerepunapHo-
CaHMTapHasl KCIIEPTU3a, YPOBEHb BhICIIEro oOpa3oBaHus — OakamaBpuar, ¢opma oOydeHUs —
3aounas / H.P. raneBa. — Tpouuk, ®I'bOY BO IOxHno-Ypansckuit 'AY, 2020. — 21 c. -
http://nb.sursau.ru:8080/localdocs/ivim/00915.pdf Pexum JOCTYTIA:
https://edu.sursau.ru/course/view.php?id=2868

6. @OoH/ OLEHOYHBIX CPEACTB /IJIsl IPOBeeHHUs MPOMEKYTOUHOH aTTecTaluu
o0y4aromuxcs N0 JMCHUIINHE

Jlnsi yCTaHOBJICHHUS COOTBETCTBUSL YPOBHSI IOJTOTOBKM OOyYaromuxcs TpeOOBaHUAM
@®I'OC BO pa3zpaboran (GoHA OLEHOYHBIX CPEACTB Ui TEKYILEro KOHTPOJS YCIIEBAEMOCTH H
MIPOBEACHUS MPOMEKYTOUYHOW aTTecTalu OOy4arommxcs mo aucuuruinHe. MoHJT OLEHOYHBIX
CpencTB npeacrasiieH B [Ipuiiosxenun.

7.OcHOBHAs Y IONIOJHUTEJIbHASI y4eOHas JINTepaTypa, He00X0AUMas 1Jisl OCBOCHHS
AUCHUTTUHBI
OcHoBHas ¥ JONOTHUTEIbHA yueOHas TuTeparypa umeercs B Hayunoit Oubnanorexke u
ANEKTPOHHOU HH(popMannoHHO-00pazoBarensHoi cpene DI'BOY BO I0xuOo-Ypansckuit [AY.

OcHoBHAaA:

7.1. HBanos U. B. OcHoBbI pusuku u 6uopusuku [DnekTpoHHslid pecype]: / Banos U. B. -
Mocksa: Jlamp, 2012 - Jloctyn k 1nosHomy Tekcty ¢ cauta OBC  Jlans:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3801

7.2. Huxusn A. buodusuka [Dnekrponnsiit pecypc] / A. Hukusan; O. laBbioBa - OpeHOypr:
oIy, 2013 - 104 c. - Hoctyn k nonHoMy Tekcty ¢ caiita ObC YHuBepcuterckas 6ubimoreka
online: http://biblioclub.ru/index.php?page=book&id=259291

JlonoaHUTEIbHA:

7.3. Bano U. B. COopHUK 3amau MO KypCy OCHOBBI (PpM3MKH M OHMO(U3MKM [DIEKTPOHHBIN
pecypc]: / BanoB U. B. - Mocksa: Jlanb, 2012 - Jloctyn k nonHoMy Tekcty ¢ caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3802

8. Pecypchbl HH()OPMALIMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTn « MHTEepHET,
HeoO0XoauMBbIe /115l OCBOECHHS THCIIUMIHHBI
EnuHoe okHO focTyma K yaeOHO-MeToAnYecKuM pa3padotkam https://roypray.pd
OBC «M3nmarensctBo «Jlaub» — http://e.lanbook.com
OBC «YHuBepcuretckas 6ubaroreka online» — http://biblioclub.ru
Hayunas snexrponnas oubnuoreka «eLIBRARY .ru»

Awnh e



http://nb.sursau.ru:8080/localdocs/ivm/00916.pdf
https://edu.sursau.ru/course/view.php?id=2868
https://edu.sursau.ru/course/view.php?id=2868
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3801
http://biblioclub.ru/index.php?page=book&id=259291
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3802
http://e.lanbook.com/
http://biblioclub.ru/

9. MeTonnyeckue yKazaHus UIsl 00y4aOIMXCHA M0 OCBOEHUIO AU CHUIITUHBI

VYuebHo-MeTonueckue pa3paboTku uMerorcss B HayuHoil OuOnuoTeke W 3IeKTpOHHOU
uHpopmannoHHO-00pazoBatensHO cpene PI'BOY BO IOxuOo-Ypansckuit [AY.

9.1 buo¢usuka: METOIUUECKUE yKa3aHUs K Ja0OPAaTOPHBIM 3aHATHIM Ul 00y4JaIOMIMXCs
no HampasieHuto noarotoBku 36.03.01 BerepuHapHO-caHMTapHas SKclepTu3a, MNpoduib
[Tpon3BOACTBEHHBII BETEPUHAPHO-CAHUTAPHBII KOHTPOJb, YPOBEHBH BBICIIETO OOpa30BaHMA
OakanaBpuat, hopma oOyuenus 3aouyHas / H. P. llltanesa; FOxuo-Ypansckuit [AY, Uactutyr
BeTepuHapHOM MemuuuHbl. - Tpounk: IOxHo-Ypansckuit T'AY, 2020. — 110 c. —
http://nb.sursau.ru:8080/localdocs/ivm/00916.pdf Pexum JOCTyTa:
https://edu.sursau.ru/course/view.php?id=2868

9.2. Ilramea H.P. buodwusuka: meroandeckue peKOMEHAAIMH [0 OpraHU3alyu
CaMOCTOSTENIbHON paboThl 00yJaromuxcs Mo HanmpaBieHuto noarotoBku 36.03.01.BerepunapHo-
CaHMTapHasi SKCIIEPTU3a, YPOBEHb BhICIIEro oOpa3oBaHus — OakamaBpuar, ¢opma oOydeHUs —
3aoynas / H.P. raneBa. — Tpouuk, ®I'bOY BO IOxHno-Ypansckuit 'AY, 2020. — 21 c. -
http://nb.sursau.ru:8080/localdocs/ivm/00915.pdf Pexum JOCTYyTa:
https://edu.sursau.ru/course/view.php?id=2868

10. UudopMaHMOHHBIE TEXHOJIOTMH, HCIO0JIb3yeMble MPH 0CYIIeCTBIEHUH
o0pa3oBaTeIbHOI0 MpoIecca Mo JUCHUILIMHE, BKJII0Yasi epeyeHb NPOrpaMMHOIo
o0ecrnieyeHnsl 1 HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii OuOiaroTeKe ¢ TEPMHHAJIBHBIX CTAHIMM MPEIOCTaBISIETCs JOCTYN K 0azam
TAHHBIX:
- OnexTpoHHBIM  Katasor MHcTUTyra BeTepMHApHOW  MEIULMHBI -
http://nb.sursau.ru:8080/cgi/zgate.exe?Init+1VM_rusl.xml,simpl_IVM1.xsl+rus.
[IporpammuOE oOecrieueHue:
1. Onmnepanuonnas cuctema Microsoft Windows.
2. Oducnsrit maketr Microsoft Office.
3. IIporpammusblii KoMIuIeke st TectupoBanus 3Hanuit MyTestXPRo 11.0.
4. Awntuupyc Kaspersky Endpoint Security.

11. MaTepuaabHO-TeXHHYecKasi 0a3a, He0OXoAMMasi 1JIs1 OCYLEeCTBJICHUS
0o0pa30BaTeIbHOI0 INpoLuecca Mo IUCHUIIHHE

Y4eOHble ayiuTOPUM /ISl NPOBEJCHNUS 3aHATHH, NPeIyCMOTPEHHbIX NPOrpamMMOoii,
OCHaIlleHHbIe 000PYA0BaHHMEM U TeXHHYECKMMH CPeICTBAMHU 00y4YeHH s

VYuebnas aynutopust Ne 423 ocHaiieHHast 000pYZAOBaHUEM U TEXHUYECKUMH CPEICTBAMU
IUTsL BBITIOJIHEHHSI TaOOPaTOPHBIX padoT;

Aynuropus Ne 328, ocHallieHHas IEPEHOCHBIM MYJIbTUMEIUNHBIM KOMITJIEKCOM

ITomemennst 1JIst CAMOCTOSATEIBLHOM Pad0THI 00yUYaIOIIMXCS

[Momemenne Ne 420 s caMOCTOATENBbHOM pabOTHI, OCHAIIEHHOE KOMIBIOTEPHON
TEXHUKOHN C mojkioueHueM K cetu «MHTepHeT» M obecneueHHeM JOCTYMa B AJIEKTPOHHYIO
nHpopMamoHHO-00pa3oBarenbHyto cpeny PI'BOY BO FOxno-Ypansckuit AY.

Ilepeyenn 000py10BaHusI M TEXHUYECKHX CPeACTB 00y4eHUs!

MIEPEHOCHON MYJIIbTUMEIUNHBIN KOMILIEKC,

Anmapar YBY, Mogens «CrpoeHue KierouHoil oOonouku», Mognens riasa,
Pedpakromerp, Dnexkropmut (LK), ['urpomerp BUT-1, Jlrokcmetrp, Mukpockon «buomamy,
Ocuunorpa¢, [omspumerp, Ilcuxpomerp, Tonomerp, Llrtanrenuupkyns, I[Tpubop BVYII-1,
Peppakromerp MPD 470,IIpoextop Acor K1210 K, mpoekmumonusiii Apollo T ,HOyTOyK
EmacRines E 792,7Z/ Pedpakromerp UPD 454-b-2M, IIpudop Y -1, muxkpockon P-11, ITpudop
Y ]I-76, cexyrnomep, nozumerp O6ertoBoid JIPT'/1-90
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IMPHJIOKEHUE

®OH/I OHEHOYHbIX CPEJICTB

JUISL TEKYLLETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEICHUS IIPOMEKYTOYHOU aTTECTALUU
oOyuaronuxcs
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[

COJEPKAHHUE

KomnereHuu u X HHIUKATOPHI, OPMUPYEMBIE B IPOLIECCE OCBOCHHS TUCIIUILUTMHBI

Iloxazarenu, KpUTEpUM W IIKala OLEHUBAHUS WHJIUKATOPOB  JOCTHUKEHUS

c(OPMHUPOBAHHOCTH KOMITETECHIIMI

TumnoBsle KOHTPOJIbHBIE 3alaHusl U (WIM) MHBIE MaTepHajbl, HEOOXOIUMBIE JUIS

OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (WJIN) OTIBITA JEATEIBHOCTH, XapaKTEPU3YIOIINX

c(OPMHUPOBAHHOCTH KOMIIETEHIIMHA B TIPOIIECCE OCBOCHUS AUCIUTITUHBI
MeTtouueckre MaTeprallbl, OIPEIIAIOINE TPOLEAYPHI OLICHUBAHUSI 3HAHUH,
YMEHMM, HABBIKOB U (UJIM) OTIBITA AECATEIBHOCTH, XapaKTEPU3YIOLIUX
c(OPMHUPOBAHHOCTH KOMITETEHITHHA.

4.1. OneHouHble CpeCTBa AJIs IPOBEACHMS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

4.1.1. Tewmsl 1y CaMOCTOSTENBHOTO U3yUEHUS

4.1.2 TecrupoBanue

4.2. Tlpouenypsl U OLIEHOYHBIE CPEACTBA JJIsI IPOBEICHUS TPOMEKYTOUHOM

aTTecTaluu
4.2.1 Dx3ameH

12

14

15

17

18
18
18
25

29
29



1. KoMneTeHIMH M UX HHANKATOPBI, opMUpYyeMble B Mpolecce 0CBOEHH
AUCHUTTUHBI
YK - 1. CnocobOeH OCyIIECTBIATh IMOMCK, KPUTHUECKHI aHalM3 M CHUHTE3 HH(POPMALUH,
IPUMEHSTh CUCTEeMHBIN MOJIXO/ JUIsl PELICHHs OCTaBJICHHBIX 3a1a4

HaumenoBanne OLICHOYHBIX

®opmupyemsie 3YH
CpE/ICTB
Kon n =
HalMEHOBaHHUE « & E =
HHAUKATOpa g g e =
JOCTYKEHHUS 3HAHUS YMEHHUS HaBBIKU > § % §
KOMIIETEHIHH & E = E
< a <
=
naA-1vK1 OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics VYcrHblii onpoc | Ok3aMeH
OcymiecTBiser JIOJDKEH 3HATh JIOJDKEH YMETh JIOJDKEH BJIAJCTh Ha
TIOMCK, ¢dusnueckre u MIPOBOANTH HaBBIKAMH nmabopaTopHOM
KPUTHYECKUI Onogunznueckue yueOHBIH yueOHOro 3aHATUH,
aHaJM3 U CHHTE3 | 3aKOHBI U ono¢punsnueckuii | OnouzuIECcKOro KOJUTOKBHYM,
nHpopmanu, 3aKOHOMEPHOCTH, 9KCIIEPHUMEHT, 9KCIIEpPUMEHTA, TECTUPOBaHUE
TIPUMEHS T obecnieunBaronye PacKpBIBAIOIINKA | PacKPHIBAIOLIETO
CHCTEMHBIN TIOHUMaHHe ¢dusnueckre u ¢dusnueckre u
MOIXOJT IS (U3NIECKUX OCHOB onodmsuueckue onodmsuueckue
pemeHus (YHKIIMOHUPOBAHUS | OCHOBBI METOJIOB | OCHOBBI METOJIOB
TIOCTABJIEHHBIX KHUBBIX BETEpHHAPHO- BETEpHHAPHO-
3a1a4 OpPraHU3MOB, IS CaHNUTAPHOTO CaHNUTAPHOTO
pemieHus 3a1a4q KOHTPOJIS KOHTPOJIS
npodeccuonanshoii | (b1.0.05, YK-1- | (B1.0.05, YK-1-
HaNpaBICHHOCTU Vv.1) H.1)
(b1.0.05, YK-1-

3.1)

OIIK - 4 CrnocobeH 00OCHOBBIBATH M PEATM30BHIBATH B MPO(ECCHOHATBHON AEATEIbHOCTU

COBPCMCHHBIC TCXHOJIOTUHU C

UCTIOJIb30BAaHUEM TMPUOOPHO-UHCTPYMEHTATIBHOW 0a3pl |

UCIOJb30BaTh OCHOBHBIE €CTECTBEHHBIC, OHOJIOTHYECKHE M MPOQEecCHOHATbHbIC MOHATHSI, a
TAKXKe METOJIbl IPU PEHICHNHU 001enpoecCHOHATIBHBIX 3a7a4

HaumenoBanme OLICHOYHBIX

Kox i ®opmupyemsie 3YH CpecTs
HAauMEHOBaHUE = Z =
MHUKATOpa § % % g %
JOCTYDKEHHUS 3HAHMS YMEHHS HaBBIKH > § g < §
KOMIICTCHIIUH ﬁ E S E
=
na-10IIK 4 OO6yuaromuiics OO0yuaromuiics OO0yuaronuiics VYcTHbli Ox3ameH
OOOCHOBBIBAET U | JIOJDKEH 3HATH JIOJDKEH yMETh JIOJDKEH BIIAACTh OIpocC Ha
peanusyer B ¢dusnueckne TIPOBOJUTH C HaBBIKAMH Ta00paTOpHOM
MPpOo()eCCHOHANBHO | OCHOBBI (DYHKIIMO- | WCIIOJb30BAHWEM | NPHUMEHEHUS 3aHATHH,
i IesITeNbHOCTH HUPOBAHMS IpudopHO- pudopHO- KOJUTOKBHYM,
COBPEMEHHBIE IpudopHO- WHCTPYMEHTAIbH | MHCTPYMEHTAJIBH | TECTUPOBAaHUE
TEXHOJIOI'UH C WHCTPYMEHTAINBGHON | O 06a3bl ydeOHbIM | off Oa3sl mpu
WCTIONIb30BaHUEM | 0asbl mpu O6ropn3nIecKui BBINTOJTHEHUN
IpudopHO- BBINTOJTHEHUH 9KCIIEPHUMEHT, yueOHOro
WHCTpPYMEHTaNIb- | y4eOHOro PacKpBIBAIOIINHA 6ron3nIecKoro
HOM 6a3bl 6ro¢n3nIecKoro ¢dusnueckre u JKCIEPUMEHTA,
9KCIIEPUMEHTA, onogunznueckue PacKpBIBAIOIIETO
PacKpBIBAIOIIETO OCHOBBI METOJIOB | (DH3MUYECKHE U
¢dusnueckre u BETEPUHAPHO- onoguznueckue
Onoguznueckue CaHNUTAPHOTO OCHOBBI METOJIOB
OCHOBBI METOJIOB KOHTPOJIS BETEpHHAPHO-
BETEPUHAPHO- (b1.0.05, OIIK- CaHUTapHOI' 0
CaHUTapHOTO 4-v.1) KOHTPOJIA
kouTpoist (51.0.05, (b1.0.05, OIIK-
OIIK-4- 3.1) 4-H.1)
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nJl -2 OIIK 4
HUcnonpzyer
OCHOBHbIE
€CTECTBEHHBIE,
OHMOJIOTUYECKUE U
podeCCHOHATHHEI
€ MOHSITHS, & TAKKE
METO/IBI TIPH
pelieHuu
obmrenpogeccrona
JIBHBIX 3a]1a4

OO0yJatonuiics
JIOIDKECH 3HATH
OCHOBHbIE
¢dusnueckne u
onodusuueckue
TOHSITHS,
obecrieunBaromme
MOHUMAaHHE
3aKOHOB u
3aKOHOMEPHOCTEH,

(U3MYECKUX OCHOB
METOJIOB  pEUIeHUs
3a1a4
obmrenpogeccrona
JIBHOM
HaIpaBJICHHOCTH
(b1.0.05, OIIK-4-
3.2)

OO0yJatonuiics
JIOJDKEH YMETh
pacKpbIBaTh,
UCTIONB3YS
OCHOBHBIC
¢dusnueckne u
ouodusuueckue
TIOHSTHS1, OCHOBBI
METOJI0B
BETEPUHAPHO-
CaHUTAPHOI'O
KOHTPOJIS
(B1.0.05, OIIK-
4-Y .2)

OO0yJatonuiics
JIOJDKEH BJIAJIETh
HaBBIKAMH
[IPUMEHEHHUS
OCHOBHBIX
(u3NIeCKuX U
Oorodu3NIECKUX
MOHATHH IpU
peanu3anuu
METOJIOB
BETEPUHAPHO-
CaHUTApHOTO
KOHTPOJIS
(B1.0.05, OIIK-
4-H.2)

VYerHbiit
oIpoc Ha
11abopaTopHO
M 3aHSTHH,
KOJUTOKBHYM

JK3aMeH

2. Iloka3zarein,

KOMITeTEeHI U
NI — 1 YK 1 OcymecTBasieT MOUCK, KpUTUYECKHUI aHAIU3 U CUHTE3 MH()OPMAIIUH, TPUMEHSTh

CHUCTEMHBIHN noaxoa IJjid pCICHUA MOCTABJICHHBIX 3a/a4

KPpUTEpUM H IIKajJa OUHCHUBAHUA HWHIAMKATOPOB JTOCTHKCHUSA

INokazarenu Kpurepun u nikana oneHHBaHUS PE3yAbTATOB O0yUEHHUS 110 JUCLUIIINHE
OLICHUBAHMS
(Popmupyembie HenocraTounsrii Jocrarounslii Cpennuii Beicokuit
3VH) YPOBEHb YPOBEHb YPOBEHb YPOBEHb
b1.0.05, YK-1- OOyuaromuiicst He OO0yuaromuiics OO0yuaromuiics ¢ OO0yuaromuiics ¢
3.1 3HaeT (pu3nyYeckue 1 | cimabo 3HaeT HE3HAYUTEIbHBIMU TpebyeMoii
6nogunznueckue ¢dusnueckre u ouMOKamMu 1 CTETIEHBIO TIOITHOTHI
3aKOHBI U Onogunznueckue OTAEIBHBIMHU Y TOYHOCTH 3HAET
3aKOHOMEPHOCTH, 3aKOHBI U npobenamMu 3HaeT ¢dusnueckre u
obecnieunBarone 3aKOHOMEPHOCTH, ¢dusnueckne u Oroguznueckue
TIOHUMaHHe obecnieunBaronye 6rogunznueckue 3aKOHBI U
(U3MUECKUX OCHOB TIOHUMaHHe 3aKOHBI U 3aKOHOMEPHOCTH,
(YHKIIMOHNPOBaHUS | (PU3NYECKUX OCHOB 3aKOHOMEPHOCTH, obecrieunBaronye
KMBBIX OPTaHU3MOB, | (yHKIMOHMpOBaHMS | OOecHeYMBarOLINE TIOHUMaHHe
JUIS PEIIeHNS 3a/1a4 KMBBIX OPTaHU3MOB, | TIOHIMaHHE (U3MIECKUX OCHOB
npo)ecCHOHANBHON | [UIst pemieHus 3aa4 | (PU3MYECKUX OCHOB (YHKIIMOHNPOBaHUS
HaIpaBJICHHOCTH npoecCHOHANBHON | (DYHKIIMOHUPOBAHUS KHBBIX OPTaHU3MOB,
HaIpaBJICHHOCTH KHBBIX OPTaHU3MOB, JUTSL PEIeHNs 3a/1a4
JUTSL PEIIeHNS 3a/1a4 npoecCHOHANBHOM
npoecCHOHANBHOMN HaIpaBJICHHOCTH
HaIlpaBJICHHOCTH
b1.0.05, VYK-1- | Obyuarommiics  He | OOydarommuiics OO0yuaronuiics ¢ | O6yuarommiics
V.1 ymeer MIPOBOAUTH | ciabo yMeeT | He3HaYUTEeIbHBIMU yMeeT  HpPOBOAUTH
yueOHBIH MIPOBO/INTH YYEOHBIN | 3aTpyAHEHHUSIMHU yueOHBIH
6ropn3nIecKui 6ropn3nIecKui ymeer MIPOBOAUTH | OMoM3NIeCcKi
9KCITIEPHUMEHT, 9KCIIEPHUMEHT, yueOHBIH 9KCIIEPHUMEHT,
PpacKpbIBarOIINI PpacKpbIBarOIIUI 6ropn3znIecKui PpacKpbIBarOIIUI
¢dusmueckne u | ¢usnueckue U | 9KCHEpHMEHT, ¢dusnueckne u
6no¢usnueckue onogunznueckue PpacKpbIBarOIIUi onoguznueckue
OCHOBBI METO/IOB | OCHOBBI METONOB | (hu3nuecKue U | OCHOBEHI METO/IOB
BETEpHHAPHO- BETEpHHAPHO- Onogunznueckue BETEpHHAPHO-
CaHNUTAPHOTO CaHNUTAPHOTO OCHOBBI METO/IOB | CAaHUTAPHOTO
KOHTPOJIS KOHTPOJIS BETEpHHAPHO- KOHTPOJIS
CaHNUTAPHOTO
KOHTPOJIS
b1.0.05, VYK-1- | Obyuaromuiics He OO6yuaromuiics OO0yuaronuiics OO0yuaromuiics
H.1 BJIaJICET HABBIKAMHU ciabo Biazeer BJIaJICET HAaBBIKAMHU CBOOOJIHO BiIaJiceT
TIPOBEICHUS HaBBIKAMH yueOHOro HaBBIKAMH y4e€OHOTO
yueOHOro TIPOBEICHUS 6ro¢n3nIecKoro 6ro¢n3nIecKoro
6ro(n3nIEcKoro yueOHOro 9KCIIEPUMEHTA, 9KCIIEPUMEHTA,
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JKCIIEPUMEHTA,
PacKpBIBAIOIIETO
¢dusnueckre u
onodmsuueckue
OCHOBBI METOJIOB
BETEpHHAPHO-
CaHNUTAPHOTO
KOHTPOJIS

ouodusugeckoro
9KCHICPUMEHTA,
PacKpBIBAIOIIETO
¢dusnueckre u
onodmsuueckue
OCHOBBI METOJIOB
BETEPUHAPHO-
CaHUTApHOrO
KOHTPOJIS

PacKpBIBAIOIIETO
¢dusnueckre u
onodmsuueckue
OCHOBBI METOJIOB
BETEpUHAPHO-
CaHNUTAPHOTO
KOHTPOJISI, UCTIBITHIBAS
HE3HAYUTEIbHBIC
3aTpyJHEHUS

PacKpBIBAIOIIETO
¢dusnueckre u
ouodusuueckue
OCHOBBI METOJIOB
BETEpUHAPHO-
CaHNUTAPHOTO
KOHTPOJIS

NI — 1 OIIK 4 O60CHOBBIBAaET U peanu3yeT B MPo(ecCHOHANBHOMN AEATEIILHOCTH COBPEMEHHBIE
TEXHOJIOTUH C UCTOJIb30BAHUEM MTPHOOPHO-UHCTPYMEHTATIHLHOM 0a3bI
NI — 2 OIIK 4 Vcnonb3yeT OCHOBHBIE €CTECTBEHHBIC, OMOIIOTHUECKUE U TPOdECCHOHATHHBIC
MOHATHS, & TAK)KE METOJIbI PH pelIeHNH 001enpodecCHOHAIBHBIX 3a/1a4

INokazarenu Kpurepun u nikana oneHUBaHUS PE3yAbTATOB O0YyUEHHUS 110 JUCLUIIINHE
OLICHUBAHMS
(Popmupyembie HenocraTounsrii Jocrarounslii Cpennuii Beicoknit
3VH) YPOBEHb YPOBEHb YPOBEHb YPOBEHb
Bb1.0.05, OIIK-4- | Ob6yuaromuiicst He OO6yuaromuiics OOyuaromuiics ¢ OO0yuaromuiics ¢
3.1 3HaeT (PU3NUECKUe ci1abo 3HaeT HE3HAYUTEIbHBIMU TpebyeMoii
OCHOBBI (u3MYecKre OCHOBBI | OMMOKaMH U CTENECHBIO TTOJTHOTHI
(GyHKIMOHNpPOBaHUS | QYHKIMOHUPOBAHUS | OTAEIBHBIMH Y TOYHOCTH 3HAET
IpUOOpHO- IpUOOPHO- mpoOeraMu 3HaeT (U3NIECKUE OCHOBBI
HWHCTPYM EHTAIbHON WHCTPYMEHTAIBHOH | (PM3MYECKHE OCHOBEI (YHKIIMOHNPOBAaHUS
6a3bl pu 6a3bl pu (YHKIIMOHNPOBAHUS pudopHO-
BBINTOJTHEHUH BBINOJTHEHUH IpudopHO- HMHCTPYM EHTAIbHON
yueOHOro yueOHOro WHCTPYM EHTAIBbHON 6a3bl pu
ouodu3ugecKoro ouodusugecKoro 0a3sI ipu BBITIOJTHEHUH
9KCIIEpPUMEHTA, 9KCIIEpPUMEHTA, BBINTOJTHEHUN yueOHOro
PacKpBIBAIOIIETO PacKpBIBAIOIIETO yueOHOro 6ro¢n3nIecKoro
¢dusnueckre u ¢dusnueckre u 6ro¢n3nIecKoro JKCIEPUMEHTA,
onoguznueckue onogunznueckue JKCIIEpPUMEHTA, PacKpBIBAIOIIETO
OCHOBBI METOJIOB OCHOBBI METOJIOB PacKpBIBAIOIIETO ¢dusnueckre u
BETEpUHAPHO- BETEpHHAPHO- ¢dusnueckne u Onoguznueckue
CaHNUTAPHOTO CaHNUTAPHOTO Onogunznueckue OCHOBBI METOJIOB
KOHTPOJIS KOHTPOJIS OCHOBBI METOJIOB BETEpUHAPHO-
BETEpUHAPHO- CaHNUTAPHOTO
CaHUTAPHOTO KOHTPOJIS
KOHTPOJIS
b1.0.05, OIIK- | Obyuaromuiicst HE OO6yuaromuiics OO0yuaromuiics ¢ OO0yuaromuiics
1-v.1 yYMeeT NpOBOIUTH C cinabo yMeeT | He3HaYUTEeIbHBIMU yYMeeT IpOBOIUTH C
HCIIOJIb30BAaHUEM MIPOBOANTH C | 3aTpyIHEHUSMH HCIIOJIb30BAaHUEM
IpudopHO- HCIIOJIb30BAaHUEM yMeeT IpOBOIUTH C IpudopHO-
HMHCTPYM EHTAIbHON ipudopHO- HCIIOJIb30BAaHUEM MHCTPYM EHTAIbHON
6a3bl y4eOHBIH HMHCTPYMEHTaIbHON IpudopHO- 6a3bl y4eOHBIH
6ropn3nIecKui 6a3b1 y4eOHBII | HHCTPYMEHTAIBHON O6ropn3nIecKui
SKCIEPUMEHT, 6ropn3nIecKui 6a3bl yueOHBIiH SKCIEPUMEHT,
PaCKpBIBAIOIINH 9KCITIEPHUMEHT, 6ropnznaecKui PacKpBIBAIOIINN
¢dusnyeckne u PacKpBIBAIOIINHA 9KCIIEPHUMEHT, ¢dusnueckne u
Onogusnueckue ¢dusnueckne U | PACKPBIBAIOIIUIA Onogusnueckue
OCHOBBI METOJIOB Onogunznueckue ¢dusnyeckne u OCHOBBI METOJIOB
BETepHHAPHO- OCHOBBI MeTonoB | Onoduznueckue BETEpHHAPHO-
CaHNUTAPHOTO BETEpHHAPHO- OCHOBBI METOJIOB CaHNUTAPHOTO
KOHTPOJIS CaHNUTAPHOTO BETEpHHAPHO- KOHTPOJIS
KOHTPOJIS CaHNUTAPHOTO
KOHTPOJIS
b1.0.05, OIIK- | Obyuaromuiicst HE OO6yuaromuiics OO0yuaromuiics OO0yuaromuiics
4-H.1 BJIaJICET HABBIKAMHU ciabo Biazeer BJIaJICET HAaBBIKAMHU CBOOOJIHO BiIaJiceT
MIPUMEHEHHUS HaBBIKAMH MIPUMEHEHHUS HaBbIKAMH
ipudopHO- MIPUMEHEHHUS pudopHO- MIPUMEHEHHUS
HWHCTPYM EHTAIbHON pudopHO- HWHCTPYM EHTAIbHON IpudopHO-
6a3bl pu WHCTPYMEHTANBHOH | 0a3bl mpu WHCTPYM EHTAIbHON
BBINOJTHEHUH 6a3bl pu BBINOJTHEHUH 6a3bl pu
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yueOHOro BBINOJTHEHUN yueOHOro BBINOJTHEHUN
6ro(n3nIecKoro yueOHOro 6ro¢n3nIecKoro yueOHOro
JKCIEPUMEHTA, 6ro¢n3nIecKoro JKCIEPUMEHTA, 6ro¢n3nIecKoro
PacKpBIBAIOIIETO JKCIIEPUMEHTA, PacKpBIBAIOIIETO 9KCIIEPUMEHTA,
¢dusnueckre u PacKpBIBAIOIIETO ¢dusnueckre u PacKpBIBAIOIIETO
Onogunznueckue ¢dusnueckre u Onoguznueckue ¢dusnueckre u
OCHOBBI METO/I0B Onogunznueckue OCHOBBI METOJI0B Onoguznueckue
BETEpHHAPHO- OCHOBBI METOJIOB BETEpHHAPHO- OCHOBBI METOJIOB
CaHNUTAPHOTO BETEpHHAPHO- CaHNUTAPHOTO BETEpHHAPHO-
KOHTPOJIS CaHNUTAPHOTO KOHTPOJIS CaHNUTAPHOTO
KOHTPOJIS KOHTPOJIS
Bb1.0.05, OIIK-4- | Ob6yuaromuiics OO6yuaromuiics OO0yuaromuiics ¢ OO0yuaromuiics ¢
3.2 PacKphbIBaer, c11abo pacKphIBacT, HE3HAYUTEIIbHBIMU TpebyeMoii
WCTIONIb3Ysl OCHOBHBIE | HCIIONB3Ys ouIMOKamMu 1 CTEIEHBIO TTOJTHOTHI
¢dusnueckre u OCHOBHBIE OTAEIBHBIMU 1 TOYHOCTH
Onogunznueckue ¢dusnueckne u npobenamu PacKpbIBaer,
TIOHSITHS!, OCHOBBI onodunznueckue PacKpbIBaer, UCTIONB3YS
METOJI0B TIOHSITHS!, OCHOBBI WCTIONb3Ysl OCHOBHBIE | OCHOBHBIE
BETEpHHAPHO- METOJI0B ¢dusnueckre u ¢dusnueckre u
CaHUTapHOTO BETEPUHAPHO- Onogunznueckue Ono¢unznueckue
KOHTPOJIS CaHNUTAPHOTO TIOHSITHS!, OCHOBBI TIOHSITHS!, OCHOBBI
KOHTPOJIS METOJI0B METOJI0B
BETEpHHAPHO- BETEpHHAPHO-
CaHNUTAPHOTO CaHNUTAPHOTO
KOHTPOJIS KOHTPOJIS
b1.0.05, OIIK- | Obyuaromuiicst He OO6yuaromuiics Obyuaronuiicst ymeer | OOydarommiics
4-vy.2 YMEET pacKphIBaTh, ciabo ymeer C HEKOTOPBIMH YMEET pacKphIBaTh,
WCTIONB3Ysl OCHOBHBIE | PacKpBIBATh, HECyIIeCTBCHHBIMH UCTIONB3YS
¢dusnueckre u UCTIONB3YS 3aTpyJHEHUSIMA OCHOBHBIE
Onogunznueckue OCHOBHBIE PacKpbIBaTh, ¢dusnueckre u
TIOHSITHSI, OCHOBBI ¢dusnueckre u WCTIONB3Ysl OCHOBHBIE | OMOHU3NUecKne
METO/I0B Onoguznueckue ¢dusnueckre u MIOHATUSL, OCHOBBI
BETEpHHAPHO- TIOHSITHSI, OCHOBBI Onogunznueckue METOJI0B
CaHNUTAPHOTO METOJI0B TIOHSITHS!, OCHOBBI BETEpHHAPHO-
KOHTPOJIS BETEpHHAPHO- METOJI0B CaHNUTAPHOTO
CaHNUTAPHOTO BETEpHHAPHO- KOHTPOJIS
KOHTPOJIS CaHNUTAPHOTO
KOHTPOJIS
b1.0.05, OIIK- | Obyuaromuiicst HE OO6yuaromuiics OO0yuaromuiics OO0yuaromuiics
4-H.2 BJIaJIeET HABBIKAMHU ciabo Biazeer BJIaJICET HABBIKAMHU CBOOOJIHO BiIaJiceT
NPUMCHCHHUS HaBbIKAMH NPUMCHCHHUS HaBbIKAMH
OCHOBHBIX MIPUMEHEHHUS OCHOBHBIX OCHOBHBIX
¢du3HYeCcKnX U OCHOBHBIX ¢du3HIecKnX 1 ¢du3HIecKnX U
O6ro(pn3nIECcKUx ¢du3HYecKnX u O6ro(n3NIECcKIX O6ro(n3nIECcKUx
TIOHSTHH TTpH O6ro(pn3nIECcKUX TOHATHH MPU TOHSATHH MPU
peanu3anuy METOJOB | IIOHATHH NpH peanu3anuy METOJIOB | pean3alin
BETEpHHAPHO- peanu3aniy METOJI0B | BETEpPUHAPHO- METOJI0B
CaHNUTAPHOTO BETEpHHAPHO- CaHNUTAPHOTO BETEpHHAPHO-
KOHTPOJIS CaHNUTAPHOTO KOHTPOJIS CaHNUTAPHOTO
KOHTPOJIS KOHTPOJIS

3. TunoBble KOHTPOJIbHBIE 32IaHUSI U (WIH) HHbIE MATEPUAJIbI, HEOOX0AUMbIE VIl OIleHKH
3HAHMii, YMEHHIi, HABLIKOB H (MJIH) ONBITA JeSATeJIbHOCTH, CGOPMIPOBAHHBIX B Mpolecce

OCBOCHHUSA JUCIUIIJIMHBI

TumnoBsle KOHTPOJBHBIE 3aJaHUSI M MaTepUalbl, HEOOXOJWMBIC Ui OLIEHKU 3HAHUM,
YMEHHUH U HaBBIKOB, COJEPKATCS B yI€OHO-METOAUYECKUX pa3paboTKax, MPUBEICHHBIX HIKE.
1 buo¢dusuka: MeToauuecKkue yka3aHus K Ja00paTOPHBIM 3aHATHAM JUIS 00YYarOIIMXCs

o HampasieHuto noarotoBku 36.03.01 BerepuHapHO-caHMTapHas SKclepTu3a, MNpoduib
[Tpon3BOACTBEHHBII BETEPUHAPHO-CAHUTAPHBIN KOHTPOJb, YPOBEHBH BBICIIETO OOpa30BaHUA
OakanaBpuat, hopma oOyuenus 3aouyHas / H. P. llltanesa; FOxno-Ypansckuit [AY, Uactutyr

BETCPUHAPHON MEIULUHBL -

Tpounk:

16

OxHo-VYpansckuit T'AY,

2020.

- 110 c¢. —




http://nb.sursau.ru:8080/localdocs/ivm/00916.pdf Pexum JOCTyTa:
https://edu.sursau.ru/course/view.php?id=2868

2. IlraneBa H.P. buodusuka: MeTonuueckue peKOMEHIAIMM [0 OpraHu3aluu
CaMOCTOSTENIbHON padoThl 00yJaromuXxcs Mo HanmpaBieHuto noarotoBku 36.03.01.BerepunapHo-
CaHMTapHasi SKCIIEPTU3a, YPOBEHb BhICIIEro oOpa3oBaHus — OakamaBpuar, ¢opma oOydyeHUs —
3aounas / H.P. lraneBa. — Tpouuk, ®I'bOY BO IOxHno-Ypansckuit 'AY, 2020. — 21 c. -
http://nb.sursau.ru:8080/localdocs/ivim/00915.pdf Pexum JOCTYTIA:
https://edu.sursau.ru/course/view.php?id=2868

4. MeTonn4eckne MaTepHaJibl, ONpeae/siione npouexypbl OeHUBAHUSA
3HAHUI, YMEHHUI1, HABBIKOB U (MJIM) ONbITA JeATeJbHOCTH, XapaKTePU3YOLIUX
c¢()OpMHPOBAHHOCTH KOMIIECTEHIMIA
4.1. OueHo4HbIe CPeaCTBa A5 NPOBEJICHUS TEKYIero KOHTPOJIsl YCIIeBaeMOCTH
4.1.1. Tembl JJI1 CAMOCTOSAITEIbHOTO U3yYeHUS

Tembl 1UI1 CaMOCTOSITENIBHOTO M3Y4EHHMS CIY)KaT [ OLIEHKM KauecTBAa OCBOEHUS
oOyJaromuMcsi OCHOBHOM Mpo¢eccHoHaNbHONH 00pa3oBaTeNbHOM MPOrpaMMBbl MO OTIACIBHBIM
BOMPOCAM W/WJIM TeMaM JHCLHUIUIMHBI, BHIHECEHHBIM Ha CaMOCTOSATEIbHOE H3ydeHHe. TeMmbl
cooOmraroTes 3apaHee (CM. METOAMYECKYIO pa3paboTky: buodusnka: Mmeroanyeckue ykazaHusi K
7a00OpaTOPHBIM  3aHATHSAM JUIs  OOydaromIMXcsl IO HampaBieHuio mnoarotoBku 36.03.01
BerepunapHo-canutrapHas  skcneptusa, npoduiab  IIpoM3BOJICTBEHHBIM  BETEpPUHAPHO-
CaHWUTApHBIM KOHTpPOJIb, YPOBEHBb BBHICIIETO O0Opa3oBaHus OakanmaBpuar, ¢Gopma oOydeHUs
3aounas / H. P. Ilranesa; KOxHo-Ypanbckuit ['AY, MHCTUTYT BeTEepUHAPHON METUIMHBI. -
Tpounk: HOxHO-Y panbckuit I'AY, 2020. - 110 c. —
http://nb.sursau.ru:8080/localdocs/ivm/00916.pdf Pexum JOCTyTa:
https://edu.sursau.ru/course/view.php?id=2868

[raneea H.P. buodusmka: MeTomudeckue pPEKOMEHIAIMM 10  OpTaHU3AIHNH
CaMOCTOSATENIbHON paboThl 00yJaromuXcs Mo HanmpaBjieHuto noarotoBku 36.03.01.BerepunapHo-
CaHMTapHasi KCIIEPTU3a, YPOBEHb BhICIIEro oOpa3oBaHus — OakamaBpuar, ¢opma oOydyeHUs —
3aoynas / H.P. lraneBa. — Tpouuk, ®I'bOY BO IOxHno-Ypansckuit 'AY, 2020. — 21 c. -
http://nb.sursau.ru:8080/localdocs/ivim/00915.pdf Pexum JOCTYTIA:
https://edu.sursau.ru/course/view.php?id=2868).

KoHTposb ycBO€HMsI MaTepuaia IpOBOAUTCS HA IK3aMEHE

KO,H 1 HAUMCHOBAHUC

Ne OreHOYHBIE CpPECTBA
MHJIMKAaTOpa KOMITETEHIH
1. Tema 1 «®usnveckue BeJn4uHbl. [IpudinxeHHbIe BHIYUCTCHUS NA-1.YK1
1. Kaxk Ha3bIBalOT CBOWCTBO MaTepHH, KOTOPOE MO>KHO U3MEPHUTH Ha OcymecTBIsIeT MOUCK,
orbITe ((hU3MYECKON BETMUMHOI)? MpUBEANTE IPUMEpPHI (PrU3NIecKux KPUTHUUYECKUN aHAJIN3 U
BEJINYUH. CHHTE3 MH(pOpMAaIHH,
2. IlpuBenure mpuMepsl YUCICHHBIX 3HAUEHUH (U3UIECKUX BEITMIHH. TIPUMEHSTH CHCTEMHBIN
Kaknmu yncnamMu OHM BBIpa)KEHbI, TOYHBIMH WITH ITPUOIKEHHBIMH? TIOAX O JUISl PEIIeHNS
3. CdopmynupyiiTe U3BECTHBIE BaM IpaBHiIa OKPYTIICHHS MOCTABJICHHBIX 33724

TIPUOIMKEHHBIX YHCEIL.

4. Cdopmynupyiite N3BECTHBIC BaM IIpaBUJIa CIOXKEHUsI / BEIYUTAHUS
MIPUOIMKEHHBIX YHCEN

5. CdopmynupyiiTe U3BECTHBIE BaM IpaBHUiIa YMHOXKCHHUS/ ACITICHUS
NPUOIIMKEHHBIX YNCEI

2. Tema 2 «HenocpeacTBeHHbIe H3MepPeHHUs (PU3MYECKUX BeJIHYHH na-1. OIIK 4
1. Yro 3HauNT «M3MEPUTH (PU3NIECKYIO BETHIUHY»? OOO0CHOBBIBAET U pealIu3yeT
2. IlpuBenure METOANKY OJHOKPATHBIX HEMOCPEICTBEHHBIX U3MEPEHUH B npoheccuoHaIBHOM
3. IlpuBenure METOANKY MHOTOKPATHBIX HETIOCPECTBEHHBIX M3MEPEHHUH JEeATENbHOCTU
COBPEMEHHBIE TEXHOIOTHHU C
HCMOJIb30BaHUEM
IpudopHO-

WHCTPYMEHTAIbHON 0a3bl
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http://nb.sursau.ru:8080/localdocs/ivm/00916.pdf
https://edu.sursau.ru/course/view.php?id=2868
https://edu.sursau.ru/course/view.php?id=2868
http://nb.sursau.ru:8080/localdocs/ivm/00916.pdf
https://edu.sursau.ru/course/view.php?id=2868
https://edu.sursau.ru/course/view.php?id=2868

Tema 3 «KocBeHHbIe H3MepeHUs] PU3HYECKUX BeJTHYUH
1.IlpuBeauTe METOJUKY KOCBEHHBIX U3MEPEHUIN
2.IlpuBenuTe METOAUKY U3MEPEHUS JIMHEHHBIX BETUYUH

na-1. OlK 4
OOO0CHOBBIBAET U pealIu3yeT
B npoheccuoHaIBHOM

LITaHT€HIUPKYIEM JEeATENbHOCTU
3.IIpuBeauTe METONUKY U3MEPEHHUS IPOMEKYTKOB BPEMEHH MEXaHUUECKUM | COBPEMEHHBIE TEXHOJIOTUU C
CEKYHIOMEPOM HCMOJIb30BaHUEM
IpudopHO-
MHCTPYMEHTAIbHON 0a3bl
Tema 4 «M3MepeHus GU3NYECKUX BeJMYUH IEKTPOU3MEPHUTEIbHBIMU na-1. OIIK 4

npudopamm»

1. TlpuBenure npaBmia cOOPKU IEKTPUUECKUX IIETICH

2. Kak 0003Ha4aroTCst B JIEKTPUUECKUX LIETISX AIIEKTPOHM3MEPHUTENBHbIC
IpruOOpHI

3. Kakue cBeneHuns conepikarcs Ha IIKaJle JJIEKTPOU3MEPUTEILHOTO
npudopa

4. TlpuBemure METOANKY HEMOCPEACTBEHHOI'O OJHOKPATHOTO M3MEPEHUS
IpudopoM ¢ 0003HAUYEHHBIM KJIACCOM TOYHOCTH

OOO0CHOBBIBAET U pealIu3yeT
B npoheccuoHaIBHOM
JEATEITLHOCTH
COBPEMEHHBIE TEXHOJIOTHH C
HCIIOJIb30BAaHUEM
IpudopHO-
MHCTPYMEHTAIBbHON 0a3bl

Tema S «Bpenenue B 0nogusnyecknii J1a60paTOPHbI NPAKTHKYM.

KonTponbnas padora»

1. Coopmynupyiite npaBuia TeXHUKH 0€30MaCHOCTH B OMOGU3NUECKOI
nmaboparopuu.

2. CdopmynupyiTe npaBuia MOXKapHONU 0€30MacHOCTH B OMO(H3MIecKoi
nmaboparopuu

3.  CohopmynupyiiTe npaBuia MOBEICHUS B OMOPU3UICCKOM 1abopaTopuu

4. Cdopmynupyiite OCHOBHBIE PEKOMEHIALMH TI0 TIOJITOTOBKE K
saboparopHoi pabote

Ua-1.YK1
OcCyllEecTBISET MOUCK,
KPUTHICCKUNA aHAIIN3 U

CUHTE3 HH(pOPMAIIUH,
MIPUMEHSTH CUCTEMHBIH
TTOJTXOJT JUISl PEIICHUS
ITOCTaBJICHHBIX 3a/1a4

Tema 6 «McciienoBanne BJIAKHOCTH BO3LYyXa»

1. Yro Ha3bIBaeTCS aOCOMOTHOMN BIIAKHOCTHIO BO3ayXa? B Kakux equHUIax
n3MepsieTcs a0COMIOTHAS BIaKHOCTH?

2. Yto Ha3pIBacTCI MAaKCUMAILHON BIIAXKHOCTBIO? 3aBHUCUT JIH
MaKCUMaJlbHasi BJIAXKHOCTb BO3/yXa OT €ro TeMIEPaTyphl?

3. Yro Ha3bIBAETCSI TOUKOU POCHI?

4. Yo Ha3bIBA€TCS OTHOCHUTEIHHOM BIIAYKHOCTHIO? 3aIIHUIINTE U OOBSICHATE
(hopMyITy, OTIpEACISIONIYI0 OTHOCUTEIBHYIO BIIAXXHOCTH BO3/IyXa.

nJ-2. OlK 4
Hcrnonb3yer OCHOBHbIE
€CTECTBEHHBIE,
OHMOJIOTUYECKUE U
podeCcCHOHATHHEIC
MOHSITHUS, & TAKIKE METOIBI
MIPU PEIICHUH
obmrernpoeCcCHOHATHHBIX

5. PacckaxkuTte, kKakoe 3HaUEHUE UMEET BIAXKHOCThb BO3LyXa JUIs 3ama4
JKUBOTHBIX?
6. Pacckaxkure 00 ycTpoiCTBE M NPUHIMIAX pabOTH TUTPOMETpa, na-1. OIIK 4

rurporpada u ncuXpoMeTpoB.

OOO0CHOBBIBAET U pealIu3yeT
B npoheccnoHaTBHOM

JIeSITEIIEHOCTH

COBPEMEHHBIE TEXHOJIOTHH C
HCIIONIb30BAaHUEM
pudopHO-
WHCTPYMEHTAIbHON 0a3bl

Tema 7 «MccnenoBanue IBHKeHHs1 KPOBU B CEPACYHO-COCYUCTOM Na-2. OIIK 4

cucTeMe KHBOTHBIX H YeJIOBEKa Hcnionp3yer ocHOBHBIE

1. Yto Takoe naBiieHNE XUIKOCTH (ONpeaesieHre, OMpeIesromast €CTECTBEHHBIE,

(dhopmyna, eUHUIIEI H3MEPEHUS)? OHMOJIOTUYECKUE U

2. VI3 xakuxX MaBJICHUI CKJIAAbIBAETCS TIOJTHOE JIaBJICHHE JKUIIKOCTH B npoeccroHANBHbIE

moToke?

3. U3 xakux 3J€MEHTOB COCTOUT KPOBEHOCHAs cuctema opranuzma? Kakue
() YHKIIUU BBITIOTHSIFOT JIEMEHTHI KPOBEHOCHOUM CHCTEMEI?

4. Kak B opraHu3me JI0CTUTaeTCsl YMEHBIIEHUE CKOPOCTH T€UEHUsI KPOBH IO
MepEe pa3BETBIICHUSI KPOBEHOCHBIX COCY0B?

5. Kak B opranusme 1ocTuraercs paBHOMEPHOCTh TEUEHUS KPOBH B
Kanuuspax?

Yo Takoe mysabcoBasi BoJiHA?

TIOHSTHSA, & TAKXKE METOIbI
TP PEIICHAH
0611enpoheCCHOHATBHBIX
3aj1aq
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6. Kak m3MeHseTcs TaBJICHHE KPOBH IO MEpe Pa3BETBICHUS KPOBEHOCHBIX
cocynoB? Uto Takoe apTepHaibHOE (CHCTOIMYECKOE U TUACTOIUICCKOE)
naBieHue?

na-1. OlK 4
OOO0CHOBBIBAET U pealIu3yeT
B npoheccuoHaIBHOM

7. HazoBuTe MeTOIBI U3MEPEHUS apTepHaIbHOrO MaBicHus. KpaTko JIEATCIIBHOCTH

PACCKaKUTE CYTh 3TUX METOIOB. COBPEMCHHBIC TEXHOJIOTHH C

8. OOBsCHUTE YCTPOHCTBO U MPHUHITUI JCHCTBUSA churMmoMaHOMETpa 1 HCIIOJIb30BaHUEM

c(UrMOTOHOMETpA IpuOOPHO-

WHCTPYMEHTAJIHHOI 0a3bl
Tema 8 «McciienoBanye NJIOTHOCTH KMIKOCTH IPH NOMOILIU BECOB nJ-2. OIIK 4
Bectrdana» Hcnonb3yer OCHOBHBIE
1. Yro mazbiBaercs Maccoi Tena? B kakux emuHANIAX Hm3MepsieTcs Macca? €CTECTBCHHBIE,
2. Yro Ha3pIBaeTCA IUIOTHOCTHIO BemecTBa? B xakux eaunuiax Kak B OMOJIOTHYECKHE U
JAHHOW paboTe M3MepseTCs TNIOTHOCTh? podeCcCHOHATHHEIC

3. Cdopmynupyiite 3akoH ApXume/a, 3alUIIATE U pa3bsicHUTE Gopmyy
ApXUMen0oBOI CUIIBI.

4. Kaxk ycrpoens! Becsl Becrdansa? B uem 3akitogaercst MX peryJMpoBKa
riepes paboToit?

5. Ot 4ero 3aBHCHUT BEIMYMHA BBITAIKUBAIONIEH (ApXUMEIOBO) CHIIBI,
JEUCTBYIOIIEH Ha «IIOILIABOK» BECOB, NPH YCIOBUU €r0 IOTHOTO
MOTPYKEHUSI B JKUAKOCTB?

6. Hammmure u pa3psacHUTE ypaBHEHUE, UCTIOIb3yEeMOE ITPH U3MEPEHUH
TUIOTHOCTH JKHJIKOCTH Becamu Becrdais,

MOHSITHUS, & TAKIKE METOIBI
MIPU PEIICHUH
obmrernpoecCHOHATHHBIX
3a1a4

7. Haiigute, yeMy paBHA IUIOTHOCTh JKUAKOCTH, B KOTOPOI BECHI
YPaBHOBEIICHBI CIIEYIONIMMU pelitepamu: A— Ha Kprouke, B — Ha
3apyoke 7, C — Ha 3apyOke 3.

na-1.0IK 4
OOO0CHOBBIBAET U pealIu3yeT
B npoheccuoHaIBHOM

8. B uem 3aximodaercss METO/ ONPEACIIEHHS INTIOTHOCTH KPOBH, JeSATeITLHOCTH
TIPUMEHSIEMBIN B TaHHOW pabore? COBPEMEHHBIE TEXHOIOTHHU C

9. Kak B naHHOl paboTe onpenesnstoT abCOMOTHYIO U OTHOCUTEIIEHYIO HCIIOJIb30BAaHUEM
TIOTPEITHOCTH U3MEPEHHS TFIOTHOCTH KHUIKOCTH? IpudopHO-

WHCTPYMEHTAIbHON 0a3bl
Tema 9 «MccnenoBanue BA3KOCTH KUAKOCTH, H3MEPEHHE Na-2. OIIK 4
K03pGUIHEHTA BA3KOCTI) Hcnonb3yer oCHOBHBIE

1. KaxkoBa ¢puzudeckas mpupojia BHyTPEHHETO TPEHH B )XUAKOCTIX? B €CTECTBEHHEIE,
YeM HIpOSIBIISET ce0sl BHyTpeHHee TpeHue? OMOIOTNYECcKUe U

2. Yewmy paBHa cuiia BHyTpeHHero TpeHusi? Hammmmre 1 o0bscHUTE npoeccroHANBHBIE

(dopmyny 3akoHa HproTOHA 17151 BHYTPEHHETO TPEHMSI.
3. Yo Takoe rpaaueHT (pU3NUecKoil BennunHbl? [ patueHTsl Kakux
BEJIMYMH BCTPEYAIOTCs B JaHHOU pabore?

MOHSITHUS, & TAKIKE METOIBI
MIPU PEIICHUH
obmrernpoheCcCHOHATHHBIX

4. [laiite ompeneneHue KOXPQUIIMEHTA BI3KOCTH KUAKOCTH. Kakoit 3a7a4
enuHAIEeH u3Mepsiercs kodpunuent Bszkoctr B CU? Yto u kak
BIIMSICT Ha BEIMIMHY KO3 duIrenTa BI3KOCTH?

5. Cdopmynupyiite 3akoH Ilyaseiins; Hanumure 1 00bscHATE GopMyiry
3akoHa [lyaseiins.

6.Pacckaxunte ycrpoiicTBo Buckozumerpa OcTBaiipaa U cofepikaHue na-1. OIIK 4

OKCIICPUMCHTA 110 U3MCEPCHUIO KO3(1)(1)I/IHI/I€HT3 BA3KOCTH 3TUM
BUCKO3UMCTPOM.

OOO0CHOBBIBAET U pealIu3yeT
B npoheccuoHaIBHOM

7.BeBenute 1 00bsIcHUTE (HOPMYITY sl paOOTHI ¢ BUCKO3UMETPOM JIEATEILHOCTH
OctBaibia. COBPEMECHHBIC TEXHOJIOTHH C
8.Kax B maHHOI paboTe HAXOAAT OTHOCUTEIHHYIO U a0COTIOTHYIO HCIIOIb30BAHHUEM
MOTPEITHOCTY U3MEpeHHs Ko3(ppuimenTa BI3KOCTH KUIKOCTH'? IpUOOPHO-
WHCTPYMEHTAJIHHOH 0a3bl
Tema 10 «HcciefoBaHne MOBEPXHOCTHOIO HATSIZKEHHUA KUIKOCTH, W1 -1. OIIK 4

m3mepenue KITH»

1. Yto Ha3bIBaeTCs MOBEPXHOCTHBIM HaTskeHHeM? Packpolite husnueckuit
CMBICIT 3TOT'O SIBJIEHUSI ¢ O3ULUU MOJIEKYISIPHO-KMHETHYECKON TEOpUU.

2. Uro Takoe cuila IOBEPXHOCTHOr0O HaTshKeHus? UTo Ha3bIBaeTcs
K03((GHUIMEHTOM NOBEPXHOCTHOI'O HATSDKEHMS JKuAKocTH? Hanmmmre
orpeziessIoniee ypaBHeHne Ko3(huireHTa HoBepXHOCTHOI'O HATSHKEHHS
XKHUIKOCTU. B Kaknx enuHMIaX M3MepsieTcs KOdQQUIIUEHT TOBEPXHOCTHOTO
HATSDKEHUS ?

3. Uro Takoe kanmusip? Packponte pU3NIeCKuii CMBICT SIBJICHUS
KaNWIISPHOCTH.

4. Hanmmmre u 00bsicHATE (DOPMYIIBI: a) N30BITOYHOTO JABJICHUS

OOO0CHOBBIBAET U pealIu3yeT
B npoheccuoHaTBHOM
JESATeITLHOCTH
COBPEMEHHBIE TEXHOJIOTHH C
HCIIOJIb30BAaHUEM
IpudopHO-
WHCTPYMEHTAIBbHON 0a3bl
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WCKPUBIICHHOW TTOBEPXHOCTH KUAKOCTH, 0) THAPOCTATHYECKOTO AABIICHUS
XKHUJKOCTH, B) PA3HOCTH YPOBHEH JKUJIKOCTEH B KalMILISIpE U B
COOOIIAIOIIUMCS C HUM IITHPOKOM COCYJE.

5. Hanmmmmre n o0bsicHUTE (OPMYITY, IT0 KOTOPOH B JaHHOH paboTe
n3Mepsiercst Ko3(h(HUIMEHT TOBEPXHOCTHOTOHATSKEHUSI.

6. Pacckaxkure ycrpoiicTBO JKCHEPUMEHTAIBHON YCTAHOBKU U
COJIEP’KUMOE HKCIIEPUMEHTA 10 U3MEPEHHIO KO3 GHUIreHTa
MIOBEPXHOCTHOI'O HATSXKCHUSI.

7. Pacckaxknte, Kak M ¢ KaKOM TOYHOCTBIO U3MEPSIOT AUAMETP
Kanspa?
8. Kak B maHHOI paboTe HAXOIAT OTHOCUTEIIFHYIO M a0COIIOTHYIO

MOTrpeCIIHOCTHU U3MEPCHUA KOZ)(l)(bI/IHI/IeHTa MOBCPXHOCTHOTI'O HaTsDKCHUS ?

nJ-2. OlK 4
Hcrnonb3yer OCHOBHbBIE
€CTECTBEHHBIE,
OHMOJIOTUYECKUE U
podeCcCHOHATHHEIC
TOHSITHUS, & TAKIKE METOIBI
MIPU PEIICHUH
obmrernpoeCcCHOHATBHBIX

3a1a4
9. Tema 11 «MccinenoBanue ynpyrux cBoicTB KOCTHOW TKaHU, M3MepPeHHe Na-2. OIIK 4
MOAYJIsl yIIPYroCTI Hcnonb3yer OCHOBHBIE
1. Yro naswiBaercs nedopmanmeir? HazoBure THmsl aedhopmariui, €CTECTBCHHBIC,
packpoiiTe cMbICH 3THX Ha3BaHUI. YTO Takoe OTHOCHTENbHAs fedopmanys? OMOIOTNYECcKUe U
2.Chopmynupyiite 3akoH I'yka. Hanmmmre n pazbsicHute Gpopmyiry 3aKkoHa npoeccroHANBHBIE
I'yxka. MOHATHSL, & TAKXKE METOBI
3.Pacckpoiite puznueckuii CMbICT MOIYIISl YIPYroCTH. B Kakux exuHAIIAX IIPU pELICHUU
H3MEpSIETCsl MOAYIb YIPYrocTu? 3aBUCUT JIH BEIMYUHA MOIYJISl YIPYTOCTH obmenpogheccHOHaTBHBIX
OT pa3MepoB AehOpMUPYEMOro Tella ¥ NPUIIOKEHHBIX HATPy30K? 3ama4y
4.Yro Takoe crpena nporunda? 3armmmTe U pa3bsCHUTE GOPMYITy 3aKOHA
I'yka B npumeHeHn# K aehopManuy U3rnda OJHOPOAHOTO CTEPXKHS
IPSIMOYTOJIBHOT'O CEYEHUSL.
10. 5. Hamumure u pa3bscanTe HOpMYyITy, 110 KOTOPOI B JaHHOH paboTe na-1. OIIK 4
H3MEPSIIOT MOJYJIb YIPYTOCTH. OOO0CHOBBIBAET U pealIu3yeT
6. PacckaxuTe ycTpOHCTBO SKCIIEPUMEHTAIBEHON YCTAHOBKH | B npoheccuoHaIbHOM
COJIEpAKAHNE IKCIIEPUMEHTA 10 U3YYEHHIO 3aKOHA 'yKa U U3MEpEHHIO JEeATENbHOCTU
MOJyJIsl YIPYTOCTH. COBPEMEHHBIE TEXHOIOTHHU C
7. Kakoii BUI TOIDKHBI IMETh TpaduKku 3aBUCUMOCTH A oT F? HCIOJIb30BaHUEM
8. Kak B pmanHOl paboTe HaxomAT OTHOCHUTEIBHYIO W a0COJIOTHYIO puOOpHO-
MOrPENIHOCTE MOJYJISl yOPYrocTu? WHCTPYMEHTAIbHON 0a3bl
11. Tema 12 «MccienoBanne CBOMCTB y1bTPa3ByKa, H3y4YeHHe Na-2. OIIK 4
YJIbTPa3BYKOBOI0 TePANEeBTHYECKOr0 aNnapara Hcnonb3yer OCHOBHBIE
1. Uto Ha3bIBAIOT YJIbTPa3ByKOM? €CTECTBECHHBIE,
2. Kak nomy4arot ynpTpa3Byk? OMOIOTNYECcKUe U
3. JlaiiTe MOHATHUE O SIBIICHUH KaBUTAIUU U IIOPOre KaBUTALUU. npoeccroHANBHbBIE
4. aiiTe oHATHE 00 AKYCTHYECKNX MOTOKAX KHUIKOCTH. MOHATHSL, a TAKXKE METOBI
5. B uém 3akimrouaercs OMoIornuecKoe ecTBUE ynbTpa3ByKa? IIPU PELICHUU
6. JlaiiTe MOHATHE O MEXAHUYECKOM BO3JCHCTBUU YIBTPa3BYKa. obmenpogheccHOHaTBHBIX
7. Jaiire monsitre o TemnoBoM 3ddekTe yIpTpasByKa. 3ama4
8. Jlaiite moHsiTe 0 pu3NUECcKOM JISHCTBUHN YIIBTPa3ByKa.
9. Kakue Bubl KOHTAKTa U3IydaTens HCIOIb3YIOT YIbTPa3BYKOBOI na-1. OIIK 4
Tepanun? OxapakTepU3ynTe ux. OOO0CHOBBIBAET U pealIu3yeT
10.Kakne criocoObl 03By4YnBaHMs IPUMEHSIOT B YIBTPa3ByKOBOH Teparmu? B npoheccnoHaIBHOM
11.KakoBa posib KOHTAaKTHOT'O BEIIECTBa IpH Iporeype Y3 obimydeHus? JESTCIIBHOCTH
12.Pacckaxkute 0 Ha3HAUCHUH, PEXKUMaxX ¥ OCOOEHHOCTSIX PadOTHI anapara | COBpEeMEHHbIE TEXHOJIOTHH C
BYT-1; HCIIOJb30BaHUEM
13. Pacckaxkute, Kakue OpraHbl yrpaBieHus umeet ammnapat BYT - 1? IpudopHO-
14.Pacckaxxure, KakoB MOPSJOK paboTsl ¢ anmaparom BYT- 17 WHCTPYMEHTAIBHON 0a3bl
12. | Tema 13 «MccaenoBaHne mepeMEeHHOr0 M BBINPSMJIIEHHOI'O TOKA NPH Na-2. OIIK 4
nomMoum ocuuuiorpaga» Hcnonb3yer OCHOBHBIE
1. MaiiTe onpeneneHne MepeMEHHOrO TOKA. €CTECTBEHHEIE,
2. Kakolf TOk Ha3piBaeTcsi BHIIpAMIIEHHBIM? Kak ©n3 mepeMeHHOro OMOIOTNYECKUE U
MOIYYar0T OAHONOIYHNEPUOJHO WIH JBYXMIOIYIEPUOJHO BBIIPSMIICHHBIE npoeccrOHANBHBIE

TOKH?
3. OOmsicHUTEe, YeM W KaK «CTIaXHBAIOT» MYIbCAIMHA BBHIPSIMICHHOTO
TOKa?

TIOHSITHUS, & TAKIKE METOIBI
MIPU PEIICHUH
o0mIernpogeCCHOHATBHBIX
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4. Tlepeuncnnre, U3 KAaKUX y3JI0B COCTOUT JCKTPOHHBIN ocrmiorpad?

3agad

5.Pacckaxkure yCTpOMCTBO M NPUHLMII JEHCTBUS DIIEKTPOHHOIYYEBOM

TpyOKH.
6. HauepTute 1 pa3bsiCHUTE CXEMBbI DJICKTPHYCCKUX LICTICH:

na-1. OlK 4
OOO0CHOBBIBAET U pealIu3yeT
B npoheccuoHaTBHOM

a)u1s HaOJIIOJIeHHST OCIIMIIIOTPaMMBbI IIEPEMEHHOTO TOKa; JEeATENbHOCTU
0) 11 HaOMIOJEHHS BRIIIPSMIISIOIIETO ACHCTBUS TMO/a COBPEMEHHBIE TEXHOIOTHHU C
B) JUTS HAOJIOACHHUS IBYXITONYTIEPHOAHOTO BHIIIPSIMIICHHS TIEPEMEHHOTO HCMOJIb30BaHUEM
TOKa; IpudopHO-
T)1u1s1 HAOJIoIeHNs PUITBTPYIOIETO ISHCTBHUS KOHJEHCAaTOopa. MHCTPYMEHTAIbHON Oa3bl
13. Tema 14 «cciienoBanne 3JeKTPONPOBOIHOCTH KUBOI TKAHH, Na-2. OIIK 4
HU3MepeHHe yAeJIbHOr0 COMPOTHBIICHUS Hcnonb3yer OCHOBHBIE
1. Yro Ha3pIBaeTCs BOJIBTAMIEPHOM XapaKTEPUCTUKOM IPOBOAHUKA? €CTECTBCHHBIC,
Cdopmynupyiite 3akoH OMa 1715 ydacTKa nenu (MeTauTHdecKuX OMOIOTNYECKUE U
IIPOBO/IHUKOB M JIEKTPOJINTOB). npoeccrOHANBHBIE
2. YUro Takoe AIIEKTPUYECKOE COMPOTUBIIEHUE TPOBOHUKA? Kakoi TIOHSITHUS, @ TAK)KE METOJIBI
eMHULIeH n3MepsaeTcs conpoTuBieHue? Hanummure u pazbsacHuTe TIPY peIIeHUH
(hopMymy, BEIpa)KAIOIIYIO 3aBUCHMOCTB COTIPOTHBIICHHUS POBOJAHUKA OT €ro |  00menpogecCHoHaIbHBIX
pa3MepoB U MaTepHuaa. 3a1a4
3.Uro Takoe yAeabHOe CONPOTHUBIECHHE MPOBOJHUKA; KAKON €JUHULEN,
H3MEpSIOT YAEIBHOE CONPOTUBIIEHNE?
4.00BsCHUTE TIPUPOY IEKTPOIIPOBOAHOCTH KHBBIX TKaHEH. B uem
COCTOUT CYILHOCTb SIBJICHUSI MOJIIPU3ALMU TKAaHU IPU IPOXOKICHUM TOKA B
Heil? Uto Takoe KpUBast MOJSPU3ALNY TKAHN?
5.Haueptute 1 pa3bsICHUTE CXEMY DIIEKTPUYECKON LIETH na-1. OIIK 4
SKCTIEpUMEHTAILHOM yCTaHOBKH. Pacckakure conepikaHue skcriepuMenTa | OOOCHOBBIBAET M PEasIU3yeT
10 MOCTPOEHUIO KPUBOU MOJIAPU3ALHN. B npoheccuoHaIBHOM
6.ITo xaxoii (hopmyIe BEIUUCISIIOT yeiIbHOE conpoTusiieHne? Pacckaxure JEeATENbHOCTU
COJIEpAKAHNE IKCIIEPUMEHTA 10 U3MEPEHUIO YAEIbHOIO COINPOTUBICHHUS COBPEMEHHBIE TEXHOIOTHH C
KHMBOW TKaHU. HCMOJIb30BaHUEM
7.Kak onpenensroT OTHOCHTEIBHYIO H A0COTIOTHYIO TTIOTPELIHOCTH IpudopHO-
HM3MEPEHUs YAEIbHOIO CONPOTUBIIEHNUS )KUBOM TKaHU? WHCTPYMEHTAIbHON 0a3bl
14, Tema 15 «MccnenoBanue ABUKeHUS] HOHOB B KMBOU TKAHU, U3yYeHUE nJa-2. OIIK 4
MEeTO/I0OM JJ1eKTpodope3ar» Hcnonb3yer OCHOBHBIE
1. OObsicHHUTE PUPOY AIEKTPOIPOBOJAHOCTH )KUBOW TKAHH. €CTECTBEHHEIE,
2. Kaknm o0pa3zoM xuBasi TKaHb MAIMEHTA BKIIOYACTCS B SIEKTPHUECKYIO OMOIOTNYECcKUe U
nens? npoeccroHANBHBIE

w

Kaxkoe 3Ha9eHME IPH 3TOM UMEIOT MPOKIAIKU MO SJICKTPOJaMuU?
4. . B dem cocTouT mpolieaypa raaspBaHu3amy 1 nonodopesa? B uem
3aKJII0YaeTCs UX OMOJIOrnyecKkoe aeiicraue?

MOHSITHUS, & TAKIKE METOIBI
MIPU PEIICHUH
obmrernpoeCcCHOHATHHBIX
3aa4

1.HageptuTe (110 mamsITH) 3JIEKTPHUYECKYIO CXEMY arnapara Juis
rajJbBaHM3alMU 1 HOHO(Ope3a; pacckaknuTe, Kak paboTaeT anmapar.
2.Pacckaxure, Kak OCYIIECTBIISIETCS IPOLENYPHI FaIbBAHU3ALNUN 1
noHodopesa.

3.Uro omryniaer nauueHT Bo BpeMs npoueaypst? Ilouemy?

na-1. OlK 4
OOO0CHOBBIBAET U pealIu3yeT
B npoheccnoHaIBHOM
JeATeITLHOCTH
COBPEMEHHBIE TEXHOJIOTHH C
HCTIONIb30BAaHUEM
IpudopHO-
WHCTPYMEHTAIBHON 0a3bl
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Tema 16 «HcciienoBanne NpoBoAMMOCTH MOJIYNIPOBOAHUKOB, H3y4eHUE
AUOA»

1. Kaxkue BemecTBa Ha3bIBalOTCs NOMypoBoaHuKamu? [Ipuseante
IIpUMEpPHl NOJYNPOBOJHHUKOBBIX MaTepuanoB. Kakue Buasl Hocutenen
3apsAA0B IPUHITO PaCCMaTPUBATh MPU aHAIH3E DIIEKTPUUECKUX SBJICHUN B
MOJTYIMPOBOJHUKAX?

2. OObBsicHUTE MEXaHU3M 3JIEKTPOHHOM U IBIPOYHOHN IPOBOAUMOCTEN
poBoIHUKOB. YUTo Takoe npipka? HazoBuTe riaaBHbIE (CyIIeCTBEHHbIE)

nJ-2. OlK 4
Hcrnonb3yer OCHOBHbBIE
€CTECTBEHHBIE,
OHMOJIOTUYECKUE U
podeCcCHOHATHHEIC
TOHSITHUS, & TAKIKE METOIBI
MIPU PEIICHUH
obmrernpoeCcCHOHATHHBIX

MIPU3HAKK COOCTBEHHON M MPUMECHOH MPOBOIUMOCTEH MTOTYNPOBOIHUKOB. 3ama4
3. Yto Ha3bpIBaeTCs AIEKTPOHHO-ABIPOYHBIM Iepexofom? Kakne sBieHus

IOPOUCXOAAT B  JJEKTPOHHO-ABIPOYHOM  HEpeXone M KaKUMHU

CBOMCTBaMH OH 00agaer?
4. Pacckaxknure yCcTpoiCTBO MOITYIPOBOJHUKOBOrO JUOAA, HAYEPTUTE na-1. OIIK 4
CXEMy Mo/a U O0BSICHUTE ITPHUHIIMI €r0 paboTHI. OOOCHOBBIBAET U pealIu3yeT
5. Haueptute cxeMy 21€KTpUUECKON HENH IKCIEPUMEHTAIBHON B npoheccuoHaIBHOM

YCTAHOBKH U 0OBSICHUTE ee. Pacckakure cozepKaHue SKCIIEpUMEHTa T10
M3Y4EHHIO BOJIBTAMIEPHON XapaKTepucTUKH quona. Kakoil Bug nmeer
rpad¥K BOJIbTaMIEPHON XapaKTEePUCTHKHU ITOYITPOBOAHUKOBOrO Anoaa?
6. Uro Ha3bIBaeTcst KO3((UIUEHTOM BBITIPSIMIICHHS Anozaa?
Hanmmure dpopmyiny koadduipienTa BEITPIMIICHHS AU0A.

7. Kak orpezenstoT abcomoTHRIE TOTPENIHOCTH MOKa3aHUH
HCIIOJIB3YEMBIX AJIEKTPOM3MEPHUTEIILHBIX IPHOOPOB?

8. Kak ompezensitoT abCcoOTHYI0 M OTHOCHTENBHYIO TIOTPEIIHOCTH
BBINOJTHEHHOT' 0 N3MepeHns Ko3(huIeHTa BEIPSIMIICHHS
MOIYIMPOBOJHUKOBOrO 1uoja?

JESATEITLHOCTH
COBPEMEHHBIE TEXHOJIOTHH C
HCIIONIb30BAaHUEM
IpudopHO-
MHCTPYMEHTAIBHON 0a3bl

15. Tema 17 «Mccnenopanue Baussuus IMII paguonnanaszona Ha nJa-2. OIIK 4
OnoJsiornyeckne 00beKThI IPU MOMOLIM anmnapara ausa YBU-repanum» Hcnonb3yer OCHOBHBIE
1. PacckakuTe NpUHIMIIUAIBHOE YCTPOHCTBO BBICOKOYACTOTHBIX €CTECTBEHHEIE,
TEpaneBTUYECKUX allapaToB. OMOIOTNYECKUE U
2. OObsicHUTE MEXaHU3M BHICOKOYaCTOTHOTO Harpesa. npoeccroHANBHBIE
3. Uto takoe nHaykToTepMUsi? OOBSICHUTE MEXaHU3M MHIYKTOTEpMHUX. Kak | MOHSTHS, a TaKKe METObI
pacrionararoT H30JIMPOBAHHbIN TMOKHUI KaOelb 10 OTHOIIEHHIO K MTAIeHTY IIPU PELICHUU
IIpH 3TOM mpoueaype? obmrernpoheCcCHOHATHHBIX
4. Yro takoe YBY - tepamusn? OObsICHUTE MEXaHM3M HArpeBa IpH 3TOU 3a1a4
npouenype. KakoBo ocHoBHOe TepaneBTuueckoe aevicrsue Y BU-tepanuu?

I'ne pacnonarator obnacts Tena nauuenta npu Y BU-teparin?

5. KakoBo ocHOBHOe Ha3HadeHue anmnapata Y BU-66? 113 kakux OCHOBHBIX na-1. OIIK 4
yacTeil OH COCTOUT? OOO0CHOBBIBAET U pealIu3yeT

6. Pacckaxxure 00 opranax yrpaJieHHUs U KOHTpoIs ammapaTa Y BU-66. B npoheccuoHaIBHOM

7. Kakyro npouenypy kpome Y BU-Tepanuu MO>KHO OCYLIECTBUTH JIEATEITBHOCTH

anmaparoMm Y BY-66? Kakue nepeodopyoBanust Hato A7l 3TOro COBPEMEHHBIE TEXHOJIOIUH C

IIPOU3BECTH? HCMOJIb30BaHUEM

8. Kakue mMeps! 6e30macHOCTH HaJl0 cOOIIOAATh MPH paboTe C anmapaTroM IpudopHO-
YBY-66? WHCTPYMEHTAIbHON 0a3bl

9. PacckaxkuTe 0 METOAMKE SKCIEPUMEHTA 0 U3YUEHUIO TEMJIOBOTO

JIEMCTBUSL BEICOKOYACTOTHOTO AJIEKTPHUUYECKOTO TOJIS.

10. Pacckaxkute 0 METOAUKE HKCIEPUMEHTA IO U3YYEHHUIO TEIUIOBOrO

JIEMCTBUSL BBICOKOYACTOTHOTO MAarHUTHOT'O MOJISL.

16. Tema 18 «MccnenoBanue MaJbIX 00bEKTOB IIPH NOMOIIU ONTHYECKOr0 nJa-2. OIIK 4
MHKPOCKOIA» Hcnonb3yer OCHOBHBIE
1 .O0bsCHNTE, YTO HA3BIBACTCS JIMH30M, INIABHOM ONTHYECKOH OCBIO JIMH3EI, €CTECTBEHHEIE,
OIITHYECKNM IIEHTPOM JIMH3BI, (POKYCOM M (DOKYCHBIM PACCTOSIHUEM; UEMY OMOIOTNIEcKUe U

PaBHO JIMHEHHOE YBEIUYECHUE JTUH3BI? npoeccroHANBHbIE

2.Haueprute (110 mamMsATH) XOA JIydel B MUKPOCKOIE U OOBSICHUTE TIPHHILIIT
paboTsl MUKpockona. Ha3oBUTe OCHOBHBIE Y3711 H MEXAHU3MBI
MHUKpPOCKOIIa ¥ OOBSCHHUTE UX Ha3HaYCHHE.

3.Hammmmre n 00bsicHnTE (HOPMYIIBI, TAIOIINE BO3MOXXHOCTh HAWTH
YBEIMYCHUE OKYIISAPa, yBEIMUEHNE OOBEKTHBA M YBEIIMUYEHHE MUKPOCKOIIA.

MOHSITHUS, & TAKIKE METOIBI
MIPU PENICHUH
obmrernpoeCcCHOHATHHBIX
3a1a4
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4.00bsCcHUTE, YTO Ha3bIBAETCS Pa3peIIAIOIICH CIIOCOOHOCTHIO
ornTHYecKoro npuodopa. Yem o0yciioBieHa pa3peraromas CiocoOHOCTb?
5. Jlaiite onpenenenue npeaena paspenieHus oNTHIeCKoro npuodopa,
HAIMIINTE U Pa3bICHUTE (HOPMYJIbI, JAIONIIE 3HAUCHUS ITpeAea
pasperieHnst 00beKTHBAa MUKPOCKOIIA IPH MPSIMOM M HAKIIOHHOM
OCBEIIEHNN 00BEKTa MUKPOCKONMpOoBaHus. KakuM oO6pa3omM MOXHO
YIYYIIUTH Pa3pelIaonyto CriocOOHOCTh MUKPOCKOITa?

6.Pacckaxknte comepxanue SKCIIEpUMEHTa, HAIMIIUTE U 00bSICHUTE
pacyeTHble (OPMYIIBI @) IO I3MEPEHHIO YBEIMUEHHsI 00BEKTHBA, 0) 1Mo
N3MEPEHNIO BEJIMYMHBI MUKPOOOBEKTA, B) TI0 M3MEPEHUIO TIPEIea
pasperieHnst 00beKTHBAa MUKPOCKOIIA.

7.Kak B nanHO# paboTe HaXOAAT HOTPELTHOCTH N3MEPSEMbIX BETHINH
(yBenMUYeHUs] MUKPOCKOIIA, pazMepa MUKPOOOBEKTa, Mpeena pa3penieHs)?

na-1. OlK 4
OOO0CHOBBIBAET U pealIu3yeT
B npoheccuoHaIBHOM
JeATeITLHOCTH
COBPEMEHHBIE TEXHOJIOTHH C
HCIIOJIb30BAaHUEM
IpudopHO-
WHCTPYMEHTAIBHON 0a3bl

18.

Tema 19 «3yyenne noaspumerpa. U3mepeHue KOHIEHTPALUH
PAacTBOPA ONTUYECKH AKTUBHBIX BelIeCTB IPH MOMOLIH NOJIAPHMeETPa»
1. CBeTOBBIE BOJHBI — 9TO BOJHBI NIONEPEYHBIE WU IPOAOJIBHbIE?

2. Pacckaxkute 0 «CTpYKType» JIEKTpOMarHuTHOM BosHbL. Kakoil cBer
Ha3bIBAETCS €CTECTBEHHBIM WM HENOISApU30BaHHbIM? JlaiiTe onpeneneHue
MOJSIPU30BAHHOr O cBeTa. Kak MOXKHO MONTYYHTh NONSIPU30BAHHBIN CBET?

3. Uto Takoe mossipuzarop U aHaiauzatop? Hanmmmre n oObsicHUTE
¢dopmyny 3akoHa Maittoca.

4.Jlalite onpezneneHUe ONTHYECKH AKTUBHOTO BEILECTBA, NPUBEIUTE
IIPUMEpPHI ONTUYECKH AKTUBHBIX BEIECTB.

5.00bsicHUTE SIBJICHUE BPAIEHUsI TUIOCKOCTH KOJIeOaHU TONISIPU30BaHHOTO
CBETa: HAITMIINTE U O0BSICHUTE (hOPMYITY, ONPEIEISIONTYI0 3aBUCHMOCTh
yIJ1a IOBOPOTa IIOCKOCTH KOJIe0aHMH MOISIPU30BAaHHOTO CBETA OT
KOHIIEHTPALU! pacTBOpa ONTHYECKU AKTHUBHOTO BEIIECTBA.

6.Yto nokaspiBaeT K03 uImeHT, Ha3pIBAEMBIH YEIbHBIM BpalleHHEM?
3aBUCHUT JIU 3HAUEHHE YAEIBbHOIO BPAILEHUS OT JAJIMHBI CBETOBOM BOJIHBI?
Hanummure u 00bscHATE POpMYITYy M €JUHUILY H3MEPEHHS YAEIHHOTO
BpalllCHUs.

7.YUto mokaTeIBaeT KOHIEHTpAlLHs pacTBopa?

nJ-2. OlK 4
Hcrnonb3yer OCHOBHbBIE
€CTECTBEHHBIE,
OHMOJIOTUYECKUE U
podeCcCHOHATHHEIC
TIOHSITHUS, & TAKIKE METOIBI
MIPU PEIICHUH
obmrernpoeCcCHOHATBHBIX
3a1a4

8.Pacckaxute ycTpOHCTBO, IPUHIHIT paOOTHI HOJISIPUMETPA U COIECPIKaHUE
SKCIEPUMEHTA 110 U3MEPEHHIO YAEIBHOrO BPAIEHNs U KOHLEHTPALUU
pacTBopa ONTHYECKH aKTUBHBIX BeulecTs. [1o kakoit Gpopmyre onpenensior

na-1. OlK 4
OOO0CHOBBIBAET U pealIu3yeT
B npoheccuoHaIBHOM

KOHIIEHTPALUIO PacTBOPA € MOMOIIBIO MOIsIpuMeTpa? JeATENBHOCTU
9.Kak B nanHO# paboTe HAaXOAAT MOTPENIHOCTH U3MEPEHHUH YAEIHHOTO COBPEMEHHBIE TEXHOIOTHHU C
BpaIllEHNs U KOHLEHTPALUU pacTBopa’? HCMOJIb30BaHUEM
IpudopHO-
WHCTPYM EHTAIbHON 0a3bl
Tema 20 «cciienoBanne CIEKTPOB OHOIOTHYECKH BasKHBIX MOJIEKY.JI Na-2. OIIK 4
NPH IIOMOIIH CIIEKTPOCKONA) Hcnonb3yer OCHOBHBIE
1. OObsicHUTE MEXaHHM3M M3JIydeHHUs CBETa aTOMaMH BemiecTBa. Uemy €CTECTBEHHEIE,
paBHa >Heprus u3nydaemMoro ¢poroHa? OMOIOTNYECKUE U

2. Hammure u o0bsicHATE (GOpMYITY, ONIPEAEIAIONIYIO YaCTOTY npoeccrOHANBHBIE

W3JTy4eHUs TIPH MIEPEXofie aTOMa C OTHOTO YIHEPTreTHUECKOT0 YPOBHS Ha
JpYTOH.

3. OOBsICHUTE MEXaHU3M BO3OYXKICHUSI aTOMa, CHOPMYITUPYHTE 3aKOH
Kupxroda.

4. JlaiiTe ompenereHNe TUCIIEPCHU CBETA. B 4eM IposBIsACTCS AUCTICPCHS
TIPH TIPOXOXKICHUU CBETa Yepe3 TPEXTPAHHYIO MPH3My?

5. JlafiTe onpenenenue cnekTpa. Kakue CrieKTphl HA3BIBAIOTCS CIIEKTPAMHU
ucmyckauus? UTo SBISETCS U3TyJaTeIIIMU IMHEHYATOr0, CIUIOITHOTO
U TI0JIOCATOTO CIIEKTPOB UcITycKaHus? OOBsICHUTE MEXaHU3M
MTOYYCHUS JIMHEHYATOrO CIIEKTPa UCITYCKaHUS BOAOPO/IA.

6. J[lafiTe ompenencHue U OOBICHUTE MEXaHU3M TOIYICHUS CIICKTPa
TIOTJIOIICHHSI.

TIOHSITHUS, & TAKIKE METOIBI
MIPU PEIICHUH
obmrernpoeCcCHOHATBHBIX
3a1a4

1. Yro Takoe crieKTpasibHbIH aHaIH3? Pacckakute ycTpoHCTBO U
TIPUHOMT paboTHI CIIEKTPOCKOIIA; HA MaMSATh HAYepTHUTE X0 JIydeH B
CIEKTPOCKOIIE

2. PacckaxuTe copepskaHne SKCIIEPUMEHTA I10 TPalyHpOBKe
CHEKTPOCKOIA U U3YYEHHIO CIEKTPOB MCITyCKAHUS U MOIIOIECHHS

na-1.OlK 4
OOO0CHOBBIBAET U pealIu3yeT
B npoheccuoHaIBHOM
JEATEITLHOCTH
COBPEMEHHBIE TEXHOJIOTHH C
HCIIOJIb30BAHUEM
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IpudopHO-
WHCTPYM EHTAIbHON 0a3bl

Tema 21 «MccnenoBaHue 0CBelIeHHOCTH padoyero MecTa npy noMoIuu
JIIOKCMETPay

1. Jlaiire onpezneneHust MOTOKY W3JIy4eHHs, CBETOBOMY IIOTOKY, CHJIEC CBETa,

ocgeménnoct. Hanmmmre ux onpezenstonme popMyisl. HazoBure nx

CIMHHULIBL.

2.060cHy#TE HEOOXOIUMOCTh KOHTPOJIS OCBELIEHHOCTH OBITOBBIX U

TIPON3BOJICTBEHHBIX TTOMEIICHHH.

nJ-2. OlK 4
Hcrnonb3yer OCHOBHbIE
€CTECTBEHHBIE,
OHMOJIOTUYECKUE U
podeCcCHOHATHHEIC
TOHSITHUS, & TAKIKE METOIBI
MIPU PEIICHUH
obmrernpoheCcCHOHATHHBIX
3aa4

3. Pacckaxkute 00 yCTpOWCTBE JIFOKCMETPA.

4. O0ObsicHUTE, TOYEMY B JIIOKCMETPAX B KAUECTBE (POTOIIEMEHTOB
WCTIOJIB3YIOTCS CEJICHOBBIE MOIYIIPOBOIHUKH.

5. OObscHHTE, C KAaKOW IIENIBIO JIIOKCMETp cHabkaeTcs morsiotuteneM. Kak
OH HCIIONb3yeTcs?

6. Kak onpenenuts aOCOMIOTHYIO U OTHOCHUTEIBHYIO MTOIPEITHOCTH
OCBEIEHHOCTU?

7. Kakue BeTMUMHBI B 3TOH paboTe H3MEPSIOTCS HEMOCPEACTBEHHO,
KOCBEHHO?

8. Kak B maHHOI paboTe HaXOIAT OTHOCHTEIIFHYIO M a0CONIOTHYIO
TIOrPEITHOCTH CHIIBI CBETa?

na-1. OlK 4
OOO0CHOBBIBAET U pealIu3yeT
B npoheccuoHaTBHOM
JeATeITLHOCTH
COBPEMEHHBIE TEXHOJIOTHH C
HCIIOJIb30BAaHUEM
IpudopHO-
WHCTPYMEHTAIBHON 0a3bl

Tema 22 «Bbuodusuyeckre 0CHOBBI 3pUTEIbHON penenum

1. KaxkoBo cTpoeH#He ri1a3a MICKOIMHUTAIONIIHX ?

2. KakoBa CyTh 1 MEXaHU3M aKKOMOZAIUH?

3. KakoBa cyTh HEJOCTATKOB ONTHYECKOW CHCTEMBI IJ1a3a: OJIM30pyKOCTH
U JaIbHO30PKOCTH?

4. KaxoBa cyTb NOHSTHS «OCTPOTA 3PEHUSD)?

5. OnummTe MeXaHW3M BOZHUKHOBEHUSI 3pUTEIEHOTO MTOTEHIINANA

nJ-2. OlK 4
Hcrnonb3yer OCHOBHbBIE
€CTECTBEHHBIE,
OHMOJIOTUYECKUE U
podeCCHOHATHHEIC
TOHSITHUS, & TAKIKE METOIBI
MIPU PEIICHUH
obmrernpoeCcCHOHATHHBIX
3a1a4

6. OnummTe X0z JIydel B Ii1aze NpH OJU30PYKOCTH U AATBHO30PKOCTH U
MIPUBEIUTE CIIOCOOBI X HUCTIPABIUICHHUS.
7. Xopn myuei B myme

na-1.OlK 4
OOO0CHOBBIBAET U pealIu3yeT
B npoheccuoHaIBHOM

JIeITEIILHOCTH
COBPEMEHHBIE TEXHOJIOTHH C
HCIOJIB30BAaHUEM
IpudopHO-
WHCTPYMEHTAJIHHOM 0a3bl
Tema 23 «MccnenoBanue paaMaliioOHHON 00CTAHOBKU B MOMeILLeHHI» nJa-2. OIIK 4
1. TTouemy GakanaBpam BCD HE00X0MMO 3HATH YPOBEHb HOHU3HUPYIOIIHX Hcnonb3yer oCHOBHBIE
U3ITyYCHUH (OIICHUBATh PaJUAIIOHHYIO CUTYAIUIO)? €CTECTBCHHBIC,
2. UTo Ha3bIBAIOT SKCMO3ULIMOHHON 0301 MOHU3UPYIOLINX OHOJIOTHMYECKHE U
u3nyueHuit? KakoBel ee eannuibl usmepenus B CH, BHeCcUCTEMHBIE podeCcCHOHATHHEIC

€IMHUILIBI, KAKOBO COOTHOIIEHUE MEXAy ITUMU IUHULIAMU?

3. UTo Ha3bIBAIOT MOMVIOMIEHHOHN 1030 HOHU3UPYIOIUX U3JTydEHUI?
KakoBr! ee equnnibl n3mepenns B CH, BHeCHCTEMHbIE €IMHUIIBI, KAKOBO
COOTHOIIIEHUE MEXIy ATUMU €TUHALAMU?

4. HazoBure k03 QUITHEHT, BEIpa)KAIOIINNA CBSI3b MEXKIY
MOMJIOIEHHOM T030M Y AKCIO3ULIMOHHOMN 10301 HOHU3HUP YIOIIUX
n3aydennii? [IpuBenure ero 3HaueHUS U1 PA3IMIHBIX BHIOB
MOHM3HUPYIOINX U3ITydeHHUH.

5. Yro HA3BIBAIOT OMOIOrMUECKON YKBUBAJIEHTHON 10301
HOHM3HpPYIOIMX n3nydeHnit? Kakossl ee eauHuis! usmepenus B CU,
BHECHCTEMHBIE €UHUIIBI, KAKOBO COOTHOLLIECHUE MEXIY 3TUMU
eIMHAIIAMU?

6. KakoB cmbicn koadduieHTa OTHOCUTETHHOM OMOTIOTHIECKOi
spdexruBaocty (OB3)? Ot vero 3aBucHT ero 3HaYeHUE?

7. [aiite onpenenenue u npuBeanTe (GOPMYIIBI MOITHOCTH /103
HMOHU3HMPYIOIINX U3ITydCHUH.

8. Kakoe O6nosnornueckoe eicTBHE OKa3bIBAIOT HOHU3HUPYIOLIHE
H3ITy4eHus1?

TOHSITHUS, & TAKIKE METOIBI
MIPU PEIICHUH
obmrernpoeCcCHOHATBHBIX
3a1a4
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9. Ha yem ocHOBaHBI METOBI OOHAPYKEHUS U PETUCTPALIIH
MOHM3HMPYIOINX U3IydeHuit? Pacckaxxure 00 ycTpoicTBe U IPUHINTIE
neiictBus cuetunka ['eiirepa — Mromepa.

10. Pacckaxkure 00 ycTpoiicTBa U IpUHIIMTIC NCHCTBHS JO3UMETPA
osrroBoro JIPT'B — 90.
11. UeMy paBHA OTHOCHUTENBHAS ITOTPEITHOCTD IIPH U3MEPECHUH

MOIITHOCTH J[03 HOHU3UPYIOMIUX H3ITydeHUI 03uMeTpoM ObIToBbM [IPTD —
90? TIpusemute hopMyITy IS ONpeaeiacHrs aOCOMOTHON TOTPEITHOCTH
HU3MEPEHUS] MOLITHOCTHU 3KCIMO3UIIMOHHOMN 1 SKBUBAJIEHTHOU 103
HOHU3UPYIOUIUX U3JIy4EHUH.

na-1. OlK 4
OOO0CHOBBIBAET U pealIu3yeT
B npoheccuoHaIBHOM
JeATeITLHOCTH
COBPEMEHHBIE TEXHOJIOTHH C
HCIIONIb30BAaHUEM
IpudopHO-
WHCTPYMEHTAIbHON 0a3bl

Tema 24 «IloaBeneHne HTOroB 0MOPU3NIECKUX HCCJIeI0OBAHIID

1. KakoBa ponb OHOGH3MYECKOTO HCCIIEAOBAHUS B NMPOQECCHOHATHHON
MIOATOTOBKE BETEPUHAPHOTO Bpaya?

2. IlpowmtrocTpupyiiTe  CBOM  HPENINONOKEHHS  [IPUMEpaMH U3
71200paTOPHOro MPaKTHKyMa IO OHOJIOrMYECKOH (hU3HKe.

Ua-1.YK1
OcyllecTBISET MOUCK,
KPUTHICCKUN aHAIIN3 U

CUHTE3 HH(pOPMAIIUH,
MIPUMEHSTH CUCTEMHBIH
TTOJTXOJT JJISl pEIICHUS
ITOCTaBJICHHBIX 3a/1a4

4.1.2 TectupoBaHue

TCCTI/IpOBaHI/IC HCIOJIB3YCTCA IJId OLCHKHW KauCCTBa OCBOCHUSA OGy‘IaIOH_II/IMCSI OCHOBHOH

npodeccHoHaIbHOM 00pa3oBaTeNbHON MPOrpaMMBI MO OTACIBHBIM TeMaM W/WIM pa3jenam

JUCLUIIIIUHBL.
MIO3BOJIAIOIIMKM  YIPOCTUTh IIPOLENYPY H3MEPEHHUS

Tect mpencraBmsier coO0OH  KOMILIEKC

CTaHJAPTU3UPOBAHHBIX
3HaHUM W yMEHHMH OOyJaromuxcs.

3aJIaHHUi,

OOyuarommMcst BBIJAIOTCS TECTOBBIE 3a7aHusl ¢ (HOPMYIHPOBKOM BOMPOCOB U MPETIOKEHHEM
BbIOpATh OJIMH NMPABWILHBIA OTBET U3 HECKOJIBKUX BAPHAHTOB OTBETOB.

Ne

OueHouHBIE CPEACTBA

KO,H 1 HAUMCHOBAHUC

HWHAWKATOpa KOMIICTCHIUH

Bonpoc:

Pacnipenenure GyHKIUM MEMOpPaH IO IBYM IPYIIIaM:
Ykaoxcume coomeemcmesue ona écex 6 éapuanmog omeema:
1) ocHOBHBIE

2) npyrue

__ OapbepHas

__ MaTpu4Has

__ MeXaHWYecKas

__ DHepreTuyeckKas

__ TeHepaTHBHasI

__ penenTopHast

Bonpoc

DjeMeHTapHasl )KMBask CUCTEMa, CIIOCOOHAsE K CAaMOCTOSTEIILHOMY
CYIIECTBOBAHUIO, PA3BUTHIO U BOCIIPOM3BEACHUIO - 3TO
Buvibepume ooun us 4 eapuanmos omseema:

1) xierka

2) opranenia

3) opranusm

4) xnactep

Bonpoc:

TepmoanHaMuyeckue - 3TO (PYHKIIMH, KOTOPBIE IPUMEHSIOT JUIsI
OITMCAHUsI SHEPIETUIECKOTO COCTOSIHUSI CHCTEMBI.

Buibepume ooun uz 4 eapuanmoe omeema:

1) moreHnmanbI

2) mapaMeTpsl

3) XapakTepuCTHKU

4) BENTUUUHEI

Bonpoc:

l'uranTcKuit akCoH KabMapa OBLT BRIOpaH KaK 00bEKT MCCIICIOBAHUMA
U3-3a TOTO, YTO

Buvibepume ooun us 4 eapuanmos omseema:

1) ero pa3mepsl MHOTO OOJIBIIE, YEM Y IIO3BOHOYHBIX

2) KaIbMapoB OYCHb MHOT'O

Ua-1.YK1
OcCyllEecTBISET MOUCK,

KPUTHYECKUH aHAIIN3 U CUHTE3
nH}popManuy, NpUMEHSTH
CUCTEMHBIN MOAXOJ ISl pEILCHHUS

IIOCTaBJICHHBIX 3a1a4
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3) OH TOYHO TaKOH Xke, KaK y YeJIoBeKa
4) ero MOXKHO JIOITO XPaHUTh

Bonpoc:

CorocraBbTe HA3BaHUSI PELETITOPOB U BUJIBI PELEHIINN:
Ykaoicume coomsememeue oas 6cex 3 sapuanmos omeema:
1) MexaHmyeckas

2) aKycTudecKast

3) 3purtenpHas

___tenbua [launnu

___ BOJIOCKOBBIE KJIETKH

_ TJIOYKH M KOJIOOYKH

Bonpoc:

VY IIbTpa3ByK AJIsl OPHEHTALMH B IIPOCTPAHCTBE M JIOKAIUH
MIPENATCTBUN UCIIONB3YIOT:

Buibepume necronvko uz 4 eapuanmoe omeema:

1) nenbduHbI

2) nery4ue MbIIIN

3) uepenaxu

4) opisl

Bonpoc:

3BYK BBI3bIBACT B OPI'aHU3ME ... PEIEHIHUI0
Buibepume ooun uz 4 eapuanmoe omeema:

1) MexaHHYECKYIO

2) aKyCTHYECKYIO

3) 3puTensHyIo

4) 00OHATENBHYIO

Bonpoc:

CBeT BBI3BIBACT B OPIaHU3ME ... PEIEHINI0
Buibepume ooun uz 4 eapuanmoe omeema:

1) MexaHHYECKYTO

2) aKyCTHYECKYIO

3) 3puTensHyIo

4) 00OHATENBHYIO

Bonpoc:

CBeT - 3TO AJIEKTPOMATHUTHOE U3JIy4EHUE YACTOTOH ... HM
Buibepume ooun us 4 eapuanmoe omseema:

1) ot 400 1o 750

2) menee 400

3) 6omee 750

4) or 200 mo 300

10.

Bonpoc:

['maBHBIN 37IEMEHT MAJIOYEK U KOJIOOUEK, PearnpyIonii Ha
T1aJIaf0IIUH CBET, -

Buibepume ooun us 4 eapuanmos omseema:

1) 6enok pomoricuH

2) aMUHOKUCIIOTA TIUIUH

3) monexyna dochonumnmaa

4) MoJIeKya BOJIBI

OueHouHBIE CPEACTBA

KO,H 1 HAUMCHOBAHUC
HWHAWKATOpa KOMIICTCHIUN

Bonpoc:

OmnpenienieHne YIops104eHHOT0 PAcIooxkeHus pochomumuaHbIx
MOJIEKYJI, TOYHOE N3MEPEHUE TOJIIMHBI MEMOPaHbI OBLIO BHITOIHEHO
METOZIOM

Bpsrbepur e ozmn u3 4 BapHaHT OB OT BET a:

1) peHTreHOCTPYKTYPHOT'O aHAIN3a

2) BIEKTPOHHOW MUKPOCKOIIAU

3) "ckoxn-TpapieHue"

4) ThTpOBaHUS

Bonpoc:
BrrsiBIIeHTIC HEOJTHOPOTHOCTH CIIOS OCITKOB, HATTMYUS BKITFOUCHUH
OBLIO BBITIOJIHEHO METOIOM

nja-1. OlK 4
OOO0CHOBBIBAET U peasiu3yer B
podeCCHOHATHHOMN
JIEATEILHOCTH COBPEMEHHBIC
TEXHOJIOTUH C UCIOJIb30BAHUEM
MPUOOPHO-UHCTPYMEH TATLHOM
0a3sl
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Bribepnr e o4uH H3 4 BApHAHT OB OT BET a:
1) pEeHTTeHOCTPYKTYPHOI'O aHAJIH3a

2) 2JEKTPOHHON MHUKPOCKOIUH

3) "ckoxn-TpapneHue"

4) ThTpOBaHUS

Bonpoc:

BeisiBieHIE HATMYMST KPYITHBIX OSITKOBBIX MOJIEKYJI, IOTPY>KEHHBIX B
JIUMUIHBIN CITOH, OBIJIO BHIIOTHEHO METOIOM

Bpsrbepur e oxwr u3 4 BapHaHT OB OT BET a:

1) peHTreHOCTPYKTYPHOIO aHAIN3a

2) 3NIEKTPOHHONW MHUKPOCKOITHH

3) "ckoxn-TpapneHue"

4) TMTpOBaHUS

Bonpoc:

JlnaMeTp KOHYMKA CTEKISIHHOTO BHYTPUKIETOYHOIO 3JIEKTPOAA MO
CPaBHEHHIO C pa3MepaMHt KJICTKH -

Bpsrbepur e oznn u3 4 BapHaHT OB OT BET a:

1) conzmepum

2) MHOT'O MEHBIIIE

3) mHOTO OOJBIIE

4) MOXXeT OBITB JTIOOBIM

Bonpoc:

[MoTrennmasn mokost IIaBHEIM 00pa3oM coznaeTcs anddysuen yepes
MeMOpaHy HOHOB

Bps1bepur e oamH u3 5 BApHAHT OB OT BET a:

1)H*

2) OH

3) CI

4) K*

5) Na*

Bonpoc:

VonHble kKaHaIBI TPOBOAAT HOHBI Yepe3 OMOIOrHIEeCKyI0 MeMOpaHy:
Br1beput e HeckoKO H3 4 BApHAHT OB OT BET 4.

1) HezaBUCHMO OT AQ

2) IpOBOJMMOCTH KaHAJIOB 3aBUCUT OTAQ

3) onunakoso K*, Na*, Ca?*

4) cymecTBYIOT OT/e/IbHbIC KaHAJIBI UL Pa3HBIX BUIOB HOHOB

Bonpoc:

AKycTHueckas pererys - 3TO BOCIPHUATHE ... KOJeOaHWUi
Bpsrbepur e ozmn u3 4 BapHaHT OB OT BET a:

1) 3BYKOBBIX

2) MEXaHUYECKUX

3) 3JEKTPOMarHUTHBIX

4) mo0ObIx

Bonpoc:

YacToTta ynbTpa3ByKa -

Bribepnr e o4uH 13 4 BApHAHT OB OT BET a:
1) menee 16 I'g

2) ot 16 10 2000 I'g

3) 6omee 2000 I'rg

4) 6onee 3000 I'rg

Bonpoc:

Yacrora uH(ppa3Byka -

Bribepnr e o4uH 13 4 BApHAHT OB OT BET a:
1) menee 16 I'g

2) ot 16 10 2000 I'g

3) 6omee 2000 I'rg

4) 6onee 3000 I'ry

10

Bonpoc:

YacToTa 3ByKa, CIBIIIUMOrO YEJI0BEKOM, -
Bpsrbepur e oxmn u3 4 BapHAHT OB OT BET a:
1) menee 16 I'g
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2) ot 16 10 2000 I'n
3) 6omee 2000 I'rg
4) 6onee 3000 I'ry

OneHouHBIE CPEACTBA

KO,H 1 HAUMCHOBAHUC MHAUKATOPA
KOMIICTCHIINHA

11

Bonpoc:

Morntekyna ocdonunuia cocToUT U3

Br1b6eput e HeCKOILKO H3 5 BAPHAHT OB OT BET 4.
1) runpodoOHO# roIoBBI

2) TuApOGUILHON TOIOBEI

3) nByX Tuapo(OOHBIX XBOCTOB

4) nByX ruapo(MIBHBIX XBOCTOB

5) Tpex pa3IMYHbBIX XBOCTOB

12

Bonpoc:

JlurmHast yacTh OHOJIOrMYecKO MeMOpaHbl HAXOINUTCS B
KHUJKOKPHCTAIUTHUECKOH (haze

Bbsrbepur e oawn n3 4 BapHaHT OB OT BET a:

1) amopduoit

2) HEeMaTHYECKOH

3) cMeKTHYIECKOI

4) xonecTuyecKon

13

Bonpoc:

YcnoBust cymecTBOBaHUS KICTKH:

Br1beput e HeckoKO H3 4 BAPHAHT OB OT BET 4.
1) aBTOHOMHOCTB

2) CBsI3b C OKpYKAIOMICH Cpemoi

3) OTCyTCTBHUE CBS3M C OKpY)KAIOIIEH cpenoit

4) 3aBUCHMOCTB OT OKPYXXaIOIUX KIIETOK

14

Bonpoc:

Jlis ccnenoBanus MeMOpaH HCTIOIb30BAINCH MOJIEIIH:
Br1beput e HeckoKO H3 4 BAPHAHT OB OT BET 4.

1) nmumocomsr

2) pacTBOp JIUIHU/IOB

3) rockuii ducnoit

4) nmocKuid MOHOCIION

15

Bonpoc:

Tonmumua 6roorndeckoi MeMOpaHbl UMEET MOPSIIOK ...
Bpsrbepur e oxnn u3 4 BapHaHT OB OT BET a:

1)10A

2) 10 am

3) 10 Mmxm

4) 0,1 Mmxm

16

Bonpoc:

KunkocTHO-MO3amgHAas MOACIIb OHOJIOrMYEeCKit MeM6paHBI BKJIIOYACT

B Ccels ...

Bpsrbepur e oxmn u3 4 BapHaHT OB OT BET a:

1) OenKoBBIi CIIOH, MONMcaxapuabl, HOBEPXHOCTHBIC JIUITHIBI
2) MMUMIHBIA MOHOCTION M XOJIECTEpHH

3) nmunuaHBIHOUCIION, OeNKH, MUKPO(HIaMEHTHI

4) nunmaHeI OucIon

17

Bonpoc:

@da30BHIi Tepex o1 JIUMUIHOTO OKMCI0s MeMOpaH 3
KHUJKOKPHCTAJUTMUEKOTO COCTOSIHHS B T€JIb COIPOBOXKIAETCS
Bpsrbepur e ozmn u3 4 BapHAaHT OB OT BET a:

1) yronsiieHreM MeMOpaHbI

2) TonmuHa MeMOpaHbI He MEHsIEeTCs

3) yromnmeHueM MeMOpaHbI

4) pazpymeHueM JIIHJHOT 00N CII0s

18

Bonpoc:
MexaHu3M aKTUBHOTO TPaHCIOpTa HOHOB Yepe3 MeMOpaHy,
obecnieunBaeMblii 3Heprued ruaponmsa AT®, Ha3pIBaeTcs

nJ-2. OlK 4
Hcrnonb3yer OCHOBHBIE
€CTECTBEHHbBIC, OUOJIOTMUYECKUE U
npodeCcCHOHANbHBIE TOHATHS, &
TAKXKe METOIbI IPU PEIICHUU
obmrernpogeCCHOHATBHBIX 3a1a9
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Bpsrbepur e oxmm u3 4 BapHaHT OB OT BET a:
1) HOHHBIM HacCOCOM

2) MOHHOU TIOMITON

3) MOHHOH MyIIKOH

4) MeMOpaHHBIM NTPOBOJAHIKOM

19 Bonpoc:

VYKa)KUTe THIIBI TPAHCIIOPTA Yepe3 MeMOpaHy KICTKH:
Bribepnt e HeCKOJIBKO H3 5 BAPHAHT OB OT BET 4.

1) akTUBHBIH

2) macCUBHBIN

3) npsiMoii

4) obpatHbIit

5) BCTpeUHBIN

20 Bonpoc:

Pa3HOCTE 2JIEKTPUYECKHUX ITOTEHIIUAIOB MEX/Ty BHYTPCHHEH 1
HAPY>KHOW MOBEPXHOCTSIMHI MEMOpaHBI B HEBO30Y)KICHHOM
COCTOSIHMM HA3bIBAETCS OTCHIUAIOM ...

Br16epuT e oavH u3 4 BAPHAHT OB OT BET a.

1) moxost

2) nercTBUS

3) ABYOKEHUS

4) KIeTKH

[To pesymbraTtam TecTa 0OydYarOImIEMYyCS BBICTABISETCS OIEHKA «OTIHYHOY», «XOPOIIOY,
«YIOBJIETBOPUTEILHO» UIIA «HEYOBIECTBOPUTEIHLHOY.

Kputepun oniennBanmsi oTBeTa (Tabi.) TOBOISATCS 10 CBEIEHUS 0OydJarolIuXcs A0 Havama
TeCTUpOBaHUs. Pe3ynbTar TecTUpOBaHHS OOBIBISACTCS 00yJarOMIeMyCsl HEMOCPEACTBEHHO MOCIIE
€ro CJayu.

M kana Kpurtepun ounennBanns
(% npaBUJIBHBIX 0TBETOB)
OreHka 5 (OTIIMYHO) 80-100
Orenka 4 (Xoporo) 70-79
Orenka 3 (YIOBICTBOPUTEIBHO) 50-69
Orenka 2 (HEeYOBICTBOPUTEIHHO) menee 50

4.2. Ilpouenyps! ¥ OLlCHOYHBIE CPEeACTBA 1JIsl IPOBEACHUS IIPOMEKYTOYHOM aTTeCTALNH
4.2.1. Jx3ameH

Ok3aMeH sBiseTCs (OPMON OIEHKM KadyecTBa OCBOCHHUS OOy4aromuMcCsi OCHOBHOM
npoeccuoHanbHON 00pa30BaTENbHOM MPOrpaMMBbI 1O pasjiesaM AUCUUIUIMHEL [1o pesynpTaram
9K3aMeHa 00YyJaroIeMyCsl BBICTABIISCTCS OLEHKA «OTIMYHOY, «XOPOILOY, «yJOBICTBOPUTEIHHO
UJIU «HEYIOBIIETBOPUTEIBLHO.

DK3aMeH 10 JUCLMIUIMHE MPOBOAUTCS B COOTBETCTBUU C PACIMCAHUEM ITPOMEXKYTOUHOMN
aTTeCTalMy, B KOTOPOM YKa3bIBACTCS BpEMs €ro IIPOBEACHMS, HOMEP ayAUTOPUU, MECTO
NIPOBEACHUSI KOHCYJbTAlMU. YTBEPXKAEHHOE paclucaHue pa3MeIaeTcs Ha WH(POPMAIMOHHBIX
CTEHJIaX, a TaKXKe Ha O(UIIMATIEHOM caiiTe Y HUBEpPCUTETA.

YpoBeHb TpeOOBaHUH ISl MPOMEKYTOUYHON aTTECTAIMU O0yUYaIOIIUXCS YCTAHABIUBACTCS
pabGoueii mporpaMMol IUCHUIUIMHBI M JIOBOJUTCS 1O CBEJICHHsS OOYyYaroIllMXCsi B Hayaie
cemecTpa.

OK3aMeHbl NMPUHUMAIOTCA, KaK MpaBwio, Jiekropamu. C pasperieHusl 3aBeAyrOIIEro
Kaeapoil Ha PK3aMeHe MOXET MPHCYTCTBOBATh MpernogaBareib Kadeapbl, MPUBICYSHHbIN I
IIOMOIIM B IIpUeMe DHK3amMeHa. B cilydae OTCYTCTBHMS BEAYLIEro IPErnoAaBaTeNss JK3aMEH
MPUHUMAETCS Nperno/iaBaTeseM, Ha3HaueHHBIM PacopsDKEHUEM 3aBeyIOIIero Kadeapoii.

[TpucyrcTBHE Ha dK3aMeHE IMpernojaBareneil ¢ Apyrux kadenap 6e3 COOTBETCTBYIOLIETO
pacropspKeHHs. peKTopa, Mpopekropa Mo y4deOHOM paboTe winM JekaHa ¢akyiabTeTa He
JOITyCKaeTCsl.

OOyuaromuecss Mpu sIBKE HAa dK3aMeH 00s3aHBl MMETh HpU ce0e 3aUeTHYI0 KHUXKKY,
KOTOPYIO OHHU NPEIbSBIIAIOT 9K3aMEHATOPY.

29




JUia mpoBeneHus dK3aMeHa BEAYIIMM MpernojaBaTeilb HaKaHyHE IOJy4aeT B JEKaHaTe
3aYETHO-K3aMEHALIMOHHYIO BEJIOMOCTb, KOTOPas BO3BPALLAETCS B JIEKAHAT IIOCJIE OKOHYAHUS
MEpPOTIPUATHS B I€Hb IPOBEACHUS dK3aMEHa WM YTPOM CIIEIYIOIIErO JTHS.

DK3aMeHBI MPOBOATCA MO OMiIeTaM B YCTHOM HMITM MMMCbMEHHOM BHJIE. DK3aMEHAIlMOHHBIE
OUJIeTBI COCTAaBJISIOTCS [0 YCTAHOBJIIEHHOW (opMe B COOTBETCTBUM C YTBEP)KICHHBIMHU
Kadeapoil HK3aMEHAIlMOHHBIMU BOMPOCAMH U YTBEPXKJIAIOTCS  3aBEIyIOIIUM  Kadenpoi
exxeroaHo. B 6unere conepxurcs3 Bompoca.

DK3aMeHaTOpy IMpPeNOCTaBIsSeTCS TMPABO 3aJaBaTh BOIPOCHI CBepX Owmiera, a Takke
IIOMUMO TEOPETUUYECKUX BOIIPOCOB J1aBaTh JJIS PELICHUS 33a4d U NPUMEPHI, HE BBIXOAIINE 32
PaMKH IIPOMIEHHOI0 MaTepuaa 110 U3y4aeMoi JUCLUILIAHE.

3HaHUs, YMEHMS W HABBIKM OOYYalOUIUXCS OMPEICNSIIOTCS OLEHKAMH «OTIHMYHOY,
«XOpOILO», «YyAOBIETBOPUTEIBHO», «HEYAOBIETBOPUTEIbHO» W BBICTABIAIOTCS B 3au€THO-
9K3aMEHAIMOHHYIO BEIOMOCTh U B 3aYETHYIO KHUKKY 00yJaroIerocs B IeHb 3K3aMeHa.

[Ipy mpoBeneHUM YCTHOTO SK3aMEHAa B ayJUTOPHM HE JOJDKHO HaXOJUThCs Oojee
600yuaromMxcsiHa OJHOTO MPETIO aBaTENs.

[Ipy mpoBeneHUH YCTHOTO 5K3aMeHa CTYACHT BBIOMpPACT HK3aMEHAIIMOHHBINA OWIIET B
CIly4aifHOM TOpsKe, 3aTeM Ha3bIBaeT (PaMUIIMIO, UMsI, OTYECTBO U HOMEpP 3K3aMEHALMOHHOTO
ounera.

Bo Bpems sk3aMeHa oOywarommecss MOTYT TOJB30BAaThCs C Pa3pelleHusl dK3aMeHaTopa
POrpaMMOl TUCIMILIMHBI, CIPAaBOYHOM U HOPMATHBHOM JUTEPATypOid, APYTUMH MOCOOUSIMU U
TEXHUUYECKUMHU CPEJICTBAMHU.

Bpemst moiroToBKM OTBETa MpH cAaye SK3aMeHa B YCTHOM (hopMe JOJHKHO COCTaBIIATH HE
MeHee 30 MUHYT (10 JKEeTaHUI0 00YJarOIIerocsi OTBET MOXET ObITh TOCPOUHBIM). Bpemst oTBeTa
— He 6onee 10 MuHYT.

OOyuaromuiicsi, HCTIBITHIBAIOIINN 3aTPyIHEHHS IIPH IMOATOTOBKE K OTBETY MO BEIOPAHHOMY
UM OWJIeTy, UMEET MPaBoO Ha BBIOOP BTOPOTo OMiIeTa C COOTBETCTBYIOUINM MPOJUIEHUEM BPEMEHH
Ha moAroToBKy. [Ipy OKOHUATENTPHOM OLIGHMBAHWU OTBETa OLIEHKA CHMIKACTCS HAa OJUH Oalll.
Brinaua Tpetsero Ousera He pa3periaeTcs.

Ecnu oOyuarommiicss sIBWICS Ha 3K3aMEH, M, B3SIB OMJIET, OTKa3aJCsl OT MPOXOXKICHHS
aTTeCTallud B CBSA3M C HENOATOTOBJIEHHOCTBIO, TO B BEJOMOCTH €MY BBICTABJISETCS OLICHKA
«HEYIOBJIETBOPUTEIBHO».

Hapymenue JUCLMIUINHBI, CIIMCBIBAHUE, HCII0JIb30BaHHE oOyJaromumMucs
HEpa3pelIeHHBIX  IMEYAaTHBIX M  PYKOMUCHBIX  MaTepUalioB, MOOHIBHBIX  Tene(OHOB,
KOMMYHHUKATOPOB, IUIAHIIETHBIX KOMIIBIOTEPOB, HOYTOYKOB M JpPYrUX BHAOB JIMYHOM
KOMMYHHMKAI[MOHHON M KOMIIBIOTEpDHOM TEXHMKM BO BpEeMs AaTTECTAllMOHHBIX HWCIBITAHUN
3ampenieHo. B cioydae HapymieHus 3TOro TpeOOBaHHs IperojaBaTeNlb 0053aH  YyIAIUTh
oOyyaromerocss U3  ayOgUTOPUM U MPOCTaBUTh €My B BEJOMOCTH  OICHKY
«HEYIOBJIETBOPUTEIBHO».

BricTaBieHHE OLIEHOK, MOJYYEHHBIX NPU IOJABEJCHUM PE3YIbTAaTOB IPOMEXYTOUHOMN
aTTecTallid, B 3a4€THO-’K3aMEHALIMOHHYIO BEJOMOCTb M 3au€THYIO KHMKKY MPOBOJUTCS B
NPUCYTCTBUHU caMoro oOydaromierocs. [IpenogaBareny HECYyT NEPCOHAIBHYIO OTBETCTBEHHOCTD
32 CBOEBPEMEHHOCTh M TOYHOCTh BHECEHMS 3aIIMCEN O pe3ysibTaTax MPOMEKYTOUHON aTTecTalluu
B 3a4€THO-3K3aMEHALIMOHHYIO BEAOMOCTb U B 3a4ETHBIE KHMKKH.

HesiBka Ha 3K3aM€H OTMEUYaEeTCsl B 3aU€THO-IK3aMEHALlMOHHOW BEJOMOCTHU CIOBaMHU «HE
SBUIICS».

Jlnst oOydaroniuxcsi, KOTOpble HE CMOTJHM CAATh 5K3aMEH B YCTAHOBIJIGHHBIE CPOKH,
YHUBEpPCUTET YCTAaHABIMBAET IMEPHOJ JMKBUIALMM 33J0JDKEHHOCTH. B 3TOT nepuon
IIPENoJaBaTeNl, MPUHUMABILINE SK3aMEH, JOJDKHBI YCTAaHOBUTh HE MEHEE 2-X JHEW, Korja OHU
OyayT mpUHUMATH 3310JDKeHHOCTH. VIH(pOopManus o TUKBUAAINHN 33]JOJDKEHHOCTH OTMEYaeTCs B
9K3aMEHALIMOHHOM JIUCTE.

OOyuarommmcs, MOKa3aBIIMM OTJIMYHBIE M XOPOIIKe 3HAHHsI B TEUEHHE CEMECTpa B X0JIe
MOCTOSIHHOTO TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH, MOKET OBITh NMPOCTaBJICHA YK3aMEHAIIMOHHAS
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OILIEHKa JOCPOYHO, T.€. 0e3 ciaun 3k3aMeHa. OIeHKa BBICTABISETCA B SK3aMEHAI[MOHHBINA JIHCT
UJIY B 3a4€THO-3K3AMEHALMOHHYIO BEIOMOCTb.

NHBayuapl ¥ JIMOA C OrPAaHUYEHHBIMH BO3MOXHOCTSMHU 3J0pOBbS MOIYT CHaBaTh
9K3aMEHbl B MEKCECCHOHHBIM MEpPHOJ] B CPOKH, YCTAHOBJICHHBIC WHIMBHIYAIbHBIM y4eOHBIM
maHoM. MHBamuIpl M JIuU@ € OrPAHWYEHHBIMU BO3MOKHOCTSMM 30POBbs, HMEIOLIHE
HapyILIEHUs ONOPHO-ABUTATEIIBHOIO aIlllapaTa, JIOIYCKAIOTCA Ha aTTECTALMOHHBIE UCIIBITAHUS B

COTIPOBOXKICHUHU aCCUCTEHTOB-COMPOBOKIAIOIIHX.
[Ipouenypa nmpoBeaeHUs TPOMEKYTOUHOM aTTECTAIMU ISl OCOOBIX CITy4aeB M3JI0XKEHA B

«Ilomoxeunn o

TCKYIIEM  KOHTPOJIC

YCIIEBAEMOCTH M MPOMEKYTOUHOU

aTTecTaluu

oOyuaromuxcs o OITOII 6akanaBpuata, cnienmanutera u Maructparyps» @I'bOY BO HOxHo-
VYpanbckuii [AY (FOYpI'AV-I1-02-66/02-16 ot 26.10.2016 1.).

Kon n HanmenoBanme
OreHOYHBIE CPECTBA HMHIIIKAaTOpa
KOMITCTEHIINN
1. Marepus: nBwxeHue wmarepun / Matepusi, ee Buapl. (PyHIaMeHTaNbHBIC NA-1.¥K1
B3auMoAeHCTBUL. [{BIKEHIE MaTepuH. OcymecTBIsIET MOUCK,
2. OcCHOBHBIC HampaBJIECHHUS B3aWMOCBs3el (M3MUYECKOW ¥ OHONOrMYecKOd Hayk; | KPHUTHUECKHH aHAIH3 U
6no¢punsuka. Pomp Onodusnueckoro 3HaHHS B IPO(ECCHOHANBHON IOATOTOBKE CHHTE3 MH(pOpMAaIHH,
BETEPUHAPHOI'0 Bpaya. TIPUMEHSTH CHCTEMHBIN
TIOAX O JUISl PEIICHNUS
TIOCTABJICHHBIX 337124
3. CHATDb TOKa3aHUS  CEKyHIOMEpa, ONPENENIUTH IIOTPEIIHOCTH W3MEPEHHs H na-1. OIIK 4
3anMcaTh HHTEPBa, COJep)KaIlnii NCTHHHOE 3HAaUYEHNE U3MEPEHHOM BEJIMUUHEL. OO00CHOBEIBAET U
4. CHATb NOKa3aHUs INTAHTCHIMPKYJNS, ONPEACIUTh HMOIPEIIHOCTH H3MEpEHHs | peanusyer B
3anMcaTh HHTEPBa, COJep)Kalllnii NCTUHHOE 3HAaUYEHNE U3MEPEHHOM BEIMUUHEL. poecCHOHANBHOM
5. CHATb NOKa3aHWS 3JIEKTPOU3MEPHUTEIFHOIO MPHOOpa, ONPENEeNUTh MOrpenIHOCTh JIeSITEIIEHOCTH
M3MEpEeHNs 1 3amucaTh MHTEPBAJI, COACPKAIIMI NCTUHHOE 3HAYEHHE N3MEPEHHOU COBPEMEHHBIE
BEJIMYMHEI. TEXHOJIOTHH C
6. CHATb MOKa3aHUS TEPMOMETPA, ONPECIUTh MOrPEITHOCTh U3MEPEHHS U 3aIHcaTh HCIIOJIb30BAaHUEM
WMHTEPBAJ, COlEp AN NCTHHHOE 3HAY€HHE N3MEPEHHOH BEITNYHHEI. ipudopHO-
7. UV3mepurh AnMHY CTONAa HM3MEPHUTEIHHOW JIEHTOW, ONPEIENHTh IOTPEIIHOCTh | MHCTPYMEHTAJIHHOM 0a3bl
M3MEpEeHNs 1 3anMcaTh MHTEPBAJl, COAEPKAIIMI NCTUHHOE 3HAYEHHE N3MEPEeHHOH
BEJINYMHEI.
8. V3mepurh mmpHHYy CTONAa HM3MEPUTEIHHON JIEHTOH, OMpENeNUTh IOTPEIIHOCTH
M3MEpEeHNs U 3aIcaTh UHTEPBAJ, COJep KAl HICTHHHOE 3HAYEeHHE H3MEpEeHHOH
BEJIMYMHEI.
9. Ilpown3Beny MHOTOKpaTHBIE W3MEPEHHSI BPEMEHH IMaJICHH [IapuKa C OJHOM M TOH
K€ BBICOTHI U MOMYYMIIM 3HaueHus {1, to U3 . Onpenenuts HHTEPBAI, COAEPK AN
WUCTUHHOE 3HAYCHHWE W3MEPEHHOW BEJIMYMHBI W OTHOCHUTEIBHYIO MOTIPEUIHOCTH
HU3MEpeHusl.
10. B Tpex pa3zaMYHBIX MecTax KalluIApa M3MEPWIM €ro IHUaMeTp W MOIYydWIn
3Hauenus di, dp, dz . Onpenenuth MHTEPBaN, COICPIKALIMI MCTHHHOE 3HAYCHHE
N3MEPEHHON BEJTMYMHBI M OTHOCHTENBHYIO TIOTPEIIHOCTD U3MEPEHNSI.
11. B Tpex pasnuyHBIX MECTaxX IUIACTUHKH HM3MEPWIM €€ TONIIMHY W MOJYyYHIn
3Hauenus Nihy, hs . Onpenenuth WHTEpBai, comepiKalldii UCTHHHOE 3HAYCHHE
N3MEPEHHON BEJIMYMHBI M OTHOCHTENBHYIO TIOTPEIIHOCTD U3MEPEHNSI.
12. TlpousBenmu MHOTOKpAaTHOE W3MEPEHHE OCBEIICHHOCTH CTOJNAa M MOIYYWIN
3HaueHust Ei, E», E3 Ompenenuts uHTEpBal, colepKalluii UCTUHHOE 3HAYEHUE
N3MEPEHHON BEJIMYMHBI M OTHOCHTENBHYIO TIOTPEIIHOCTD U3MEPEHHSI.
13. B Tpex pa3nuuHBIX MecTax B JKMBOTHOBOJYECKOM IIOMEUIEHWH  HM3MEpWIN
TeMIepaTypy BO3/yXa M MONy4nId 3Hauenus t°1, t°2, t°3 . OnpenenuTs UHTEpBA,
coJIepKallliii MCTHHHOE 3HA4Y€HHE W3MEPEHHON BEIMYMHBI U OTHOCHUTEIIFHYIO
TIOTPEITHOCTh U3MEPEHHSL.
14. B Tpex pa3inyHBIX MECTaX B NTHYHHKE M3MEPWIN YPOBEHb MHTCHCHBHOCTH IIIyMa
n noxyuunu 3Hauenns Li,Lo,L3 . Onpenenuts nHTEpBai, conepKamuii HCTUHHOE
3HAYE€HHE HM3MEPEHHON BEJIMYMHBI M OTHOCHTEIBHYIO TIOTPEIIHOCTh N3MEPEHNSI.
15. Teno, nBurasce paBHOMEpHO, 3a t = (t, £ At) ¢ mpouwio paccrosaue | = (I £Al) m.
OnpenenuTs UHTEPBAI, COJEP KAINI HCTUHHOE 3HAYEHNE M3MEPEHHOH BEITHYNHBI
1 OTHOCHUTENBHYIO TIOIPETHOCTH H3MEPEHHSI.
16. Teno, nurasce co ckopoctio V = (V, £ AV) m/c, npoxoaut paccrosiaue | = (I, =
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17.

18.

19.

20.

21.

22.

Al) M. I3MepbTe nHTEpBa, CoAEpX amyii HCTHHHOE 3HAYEHUE BPEMEHH JIBVKCHHUS
1 ONpEeTUTE OTHOCUTEIILHYIO ITOIPEITHOCTD U3MEPEHUSL.

MarepuanipHasi To4Ka ABHXKeTCs co ckopoctbio V = (V, £ AV) M/c B TeueHHe
BpeMmenu t = (t, £ At) c. M3mepbTe UHTEpBa, COACPkKALIMA UCTHHHOE 3HAYCHHE
TIepeMeIeHHs] TOUYKU U ONPEAEIUTE OTHOCUTEIBHYIO TIOTPEIIHOCTh N3MEPEHHSI.
Teno Becom P = (P, * AP) H umeer momanp onopst S = (S, + AS) m. Usmepbte
HMHTEPBAJI, COAEPKAINA NCTHHHOE 3HAUCHHE JaBJICHHUS, OKa3bIBAEMOE STHM TEJIOM
Ha oropy. OnpeaennTe OTHOCHTENIFHYIO IIOTPEIIHOCTh H3MEPEHNSI.

XKunkoctes Maccoit m = (m, = Am) r 3anuMaer oobem V =(V, £ AV) cm.
W3meppTe MHTEpBaAJ, COAEpKAIA MCTHHHOE 3HAYEHUE IUIOTHOCTU >KHIKOCTH U
OIIPEIEITNTE OTHOCUTENBHYIO TIOTPEIIHOCTh N3MEPEHNSI.

W3mepbTe nHTEpBA, COAep KaIMili HICTUHHOE 3HAYE€HHUE TUIOIIa (i KOMHATHI, JUTHHA
kotopoid a = (ay * Aa) M. u mmpura b = (b, = Ab) M. u ompexmenure
OTHOCHTEJIFHYIO TIOTPEIIHOCTh N3MEPEHNSI.

Cuna Toka B snekrpudeckoit tammouke | = (I, £ Al) A, a manpsokenne U = (U, £
AU) B. M3mMepbTe nHTEpBaN, CONEp)KAlMN MCTHHHOE 3HAYCHHE CONPOTHUBIICHHS
JIAMITOYKH U ONpPEETUTE OTHOCUTEIBHYIO MOrPEITHOCTh H3MEPEHHSL.

[pu manpsoxennu U =(U, + AU) BB uenu amibl HakanuBaHus ee MOITHOCTh N =
(N, = AN) Br. UsmepbTe nHTEpBa, COACPIKAIINIA UCTUHHOE 3HAUYCHUE CHIIBI TOKA,
MIPOXOAAIIECTO dYepe3 JIaMIly HaKaJMBaHMS, W ONPEACIUTE OTHOCHUTEIBHYIO
TIOIPEITHOCTh M3MEPEHMSL.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

KonebarensHoe  nBmwkenne /OmpeneneHue  KoneOaTeIbHOIO  JIBMXKEHHS;
XapaKTEPUCTUKN KOJEeOATENbHOrO JIBIDKCHHUS: MEpPHOM, YacToTa, CMEIIEHHE,
aMIUTUTY/a, UX CIUHHUIBL./

Mexannueckue Kosnebannsi /CBoOoxHble (COOCTBEHHBIE) U BBIHYXKICHHBIC
KojeOaHMs; BO3BpallAlOias M BBIHYKAAIOMIAS CHJIBI, PE30HAHC. OHEPrHs
KojeOmromerocst  Tena; 3aryxatomue KosieOaHus. [Ipumepbl KomebaHW H
pe30HaHca B KHUBOW IPHUPOJE/.

Mexannueckue BoiHbI /OIpeiesieHre BOJIHBI; BOJTHBI IPOIOJIBHBIE U TIOTIEpEYHEbIE.
XapaKTepuCTHKA  BOJHBL:  4acToTa, JIMHA, uX eauHUnbl.  CKOpocTh
pacIpocTpaHeHUsT BOJIHBI, €€ 3aBUCHMOCTb OT CBOWCTB CpeAbl. JHeprusi M
WHTEHCUBHOCTD BOJHBI, UX equHHUIEL. [10TOK 3Hepruw/.

OcHoBbl akycTuku /OmpeneneHne 3ByKa, AWAIla30H YacTOT CIBIIIMMOrO 3BYKa,
WUCTOYHHKM 3ByKa. VIHTEHCHBHOCTH 3ByKa, IIOPOT CIYyXOBOrO M OOJIEBOro
ourymeHnii. 3akoH BeGepa-DexHepa, ypOBHH HHTEHCHBHOCTH U TPOMKOCTH 3BYKa,
WX eXUHULIBY/ .

OcHoBbl Omoakyctuku / Bricora 3Byka. TemOp 3Byka. AKYCTHUECKHH CIIEKTP.
MysbikanabHbIN TOH. [llym. Bimsiane nryma Ha >KUBOTHBIX/ .

Wudpaszsyk. Dpdexr Homnepa. / Auana3zoH nHPPa3BYKOBBIX 4acToT. VcTouHMKH
nHdpasByka. CBoiictBa wuH(pa3Byka. buomormueckoe neiictBue HH(ppa3ByKa.
Ou3nUecKre OCHOBHI YIBTPa3BYKOBOH  medekrockommu. Dddext Jlomepa.
HccnenoBanne  cepJeYHOCOCYIMCTOW CHUCTEMBI Ha OcHOBe 3¢dekra Jlomiepa
(orutepoBckas axokaparorpadus)/ .

Vnbrpa3sByk /[lunama3oH 4acToT  ynbTpasByKa. VICTOYHHMKM  yIbTpa3ByKa:
MarHUTOCTPUKIMOHHBIH M Nbe30dJeKkTpudeckuil.  dusnyeckue  CBOHCTBa
yIbTpa3ByKa, €ro B3auMojeicTBue ¢ BemecTBOM. KaButanus. buonorundeckoe
JIelCTBHE yIbTpa3ByKa. Vcnonp30BaHue ylnbTpa3ByKa B TEPAEBTUUECKUX LEISIX/
I'mpponvHamuka waeanbHbIX Skuakocteil /TIoHATHS «HIeadbHAs KHUIKOCTHY,
«CTallMOHAPHBIA OTOK». Y paBHEHHE HEPa3phIBHOCTH NMOTOKA. JlaBieHne, eAnHULA
nasneHus. CraTH4ecKoe, TUHAMHYECKOE, THIPaBIMYECKOoe (BECOBOE) M IOJHOE
JaBJICHUS; ypaBHEHHWE bepHymIM; crnocoObl M3MEpPEeHUs] CTaTH4eCKOro M
JMHAMHUYECKOTO IaBICHHI/.

OneMeHTHl THApocTaTHKM  /Macca (ompeneneHue, 00O3HauYeHWE, EIWHHMILBI).
[TnotHocTs (ompenensitomast  (opmyna, obo3HaueHuwe, eauHUNE]). CriocoObI
OIpeJIeIeHUs] TUIOTHOCTH. 3aKoH ApXHMeZa, KaKk OCHOBa METoJa H3MEpEeHHs
IUIOTHOCTY TIpH NoMoIn BecoB Becrdas/

I'mpponnHamuka Bsi3kux skunkoctedd /IloHATHE «Bs3Kas >KuAKocTh». [loHsATHE
«TpasiveHT GU3NYECKON BEINYNHBI, ypaBHeHnEe HpI0TOHA /ISl CUITBI BHYTPEHHETO
TpeHus; koddduimeHT BI3KocTH, ero enuHMa. 3akoHsl Ilyaszeins n Crokca Kak
OCHOBAa METOAOB u3MepeHus KkoddduimeHToB BsskocTH. JlamuHapHoe W
TypOyJeHTHOe TeueHHsl >kuakocted. Uumcio PeiliHonpaca Kak XapaKTepUCTHKA
repexojia OT JIJAMHHAPHOT'O K TypOYJIEHTHOMY TEYEHUIO/ .

3aKOHOMEPHOCTH TEUCHHSI KPOBH B CEPJEYHOCOCYIHCTON CHCTEME >KHBOTHBIX H

nJ-2. OlK 4
Hcrnonb3yer OCHOBHbBIE
€CTECTBEHHBIE,
OHMOJIOTUYECKUE U
podeCcCHOHATHHEIC
MOHSITHUS, & TAKKE
METO/IBI TIPH PELICHHH
obmrernpoeCcCHOHATBHBIX
3a1a4

32




34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47,

48.

49,

yenoBeka /KpoBb — HEHBIOTOHOBCKast XHAKOCThb. ILoTHOCTE KpoBH. BsizkocTh
kpoBHu. Xapakrep TeueHust kpoBu B CCC B HOpMe U NP NATOJIOTUSAX.
AprepuansHoe naBieHue. /JlaBienne. AprepuansHoe qasieHue. CHCTONNYECKOE,
JINACTOJINYECKOE apTepuanbHoe aaBieHue. CrocoObl M3MEpeHHs apTepHabHOTO
JIaBJICHUS: HENIOCPEICTBEHHBIN U MamKeTHBIN. [1ymbc/.

Teepabie ynpyrue Ttenma/ IloHATHE «TBEpIOE COCTOSIHUE BELIECTBAY,
KpHCTaJuIMueckue u amop¢Hsie tena. [lorarus «xedopmanus», «abcomoTHas H
oTHOCHTEeNbHast jAedopManus». 3akoH ['yka, MOIydb yOPYrocTH — Kak
XapaKTepUCTUKa YINPYTUX CBOMCTB BemecTa. Jledopmanmu OHOIOrHYECKUX
TKaHew/.

OCHOBHBIE ~ TIONIOXKEHUSI ~ MOJEKYJsIpHO-KMHeTHueckoi — teopuu  (MKT).
/CTaTHCTUYECKUHA U TEPMOIMHAMUYECKUH METO/Ibl M3Y4EHHS CBOMCTB BELIECTBA.
OcHoBHble nonoxenuss MKT. Monekyna. Atom. Mon. KonnuectBo BemecTsa.
Mo, Yucno ABoranpo. Uncno creneneii cBoboxsl Monekyiabl. CpemHss JUTMHa
cBoOozHOrO mpodera Monekynbl. CpeaHsist KBapaTuiHasi CKOPOCTh XaOTHIECKOI0
JIBIDKEHUS  Monekynbl.  CpenHsii  KUHETUYECKass  DHEPrust  MOJIEKYIIBL
BzanmopeiictBue Monekys. ArperaTHble COCTOSTHHS BEIECTBA. /

SBnenns mepenoca / I'pynma sBneHwii mepenoca. OOoOIIeHHOE ypaBHEHHE
nepeHoca. ['paaumeHT (U3MYECKOW BEIWMYMHBI W HANpaBIEHHE IepeHoca
MOJIEKYJIaMH CBOMX XapaKTEPHUCTUK/

TemnonpoBoJHOCT, Kak dYacTHBIM ciydaii mepeHoca / TemonpoBOAHOCTB.
VYpasHenne @ypre. KoadumenT rermonposoanocTy. Ponb TemmonpoBoHocTH B
KHUBOW TpHpoe/.

Bsi3kocTh Kak yacTHBIM citydail mepeHoca /Bsiskocts. YpaBHenue HproTtoHa s
cuisl BHyTpeHHero Tpenns. Koad¢gunument reruronpoBogrocty. 3akon ITyaszeits.
W3mepenne koahdunyenTa BI3KOCTH/ .

Juddysus kak wacTHblid ciydail mepeHoca / dudpdysusa. Ypaaenne Puxa.
Koapouuuent muddysun. Pors auddysun B xuBoii npupoxe//.

OcMoc kak 4YacTHBIM ciydaii mepeHoca/ Ocmoc. Ypasuenue Bant-I'odda. Poms
ocMoca B XKHBOH nipupoze/

DIIEKTPOIPOBOHOCTE/ DICKTPUUCCKUH 3apsn. IDiekrpuueckuid Tok. Cuia Toka.
I'paguent mnoreHnuana. OneKkTponpoBOAHOCTb. ConpoTHBIEHHE. Y JEIbHOE
COTIPOTHUBIICHUE/

3akon Oma /3akoH Oma ms ygactka nermd. 3akoH Oma B auddepeHImanbHon
¢dopme. 3aKOH oMa Ul ydacTKa LIENH C JKUBOH TKaHBIO. SIBIICHWE MONSpU3aLAN
XKUBOM TKaHU. JKuBas TKaHb Kak IPOBOJHMK SJIEKTPUYECKOrO TOKa. Y AeIbHOE
CONPOTHUBIICHNE KUBOM TKaHH/

lanpBanuzanms u noHO(Ope3 — METO/BI JICYCHUS! TIOCTOSIHHBIM 3JIEKTPUUECKUM
TOoKOM / Dnextpuueckuid Tok. [TocTostHHBIN 31ekTpuueckuii Tok. [Ipupoxa Toka B
XKHUBOW TkaHW. Paznpakatomiee aeiictBue Toka. JleueOHOe neficTBHE TOCTOSHHOTO
Toka. TexHWka Oe30HacHOCTH NpH padoTe C ammapaToM s TajbBaHU3ALUH H
nonodopesa /

3akonsl Papazest [ snekTponnsa./dnexTponu3. IlepBblii U BTOpOH 3aKOHBI
@apages I AIIEKTponu3a. BBeneHHe JIEKapCTBEHHBIX HOHOB IpU IMPOLERype
noHogopeza. Texumka Oe3zomacHOoCTH TIpH  paboTe C  ammapaToMm IS
rabBaHU3AIMA U HOHO(ope3a/

[lepBrIit 3aK0H TepMoOIMHAMUKH /TepMOAMHAMUYECKHE MapaMeTphl U TPOIECCH.
W3onupoBaHHas TEpMOAMHAMUYECKAS CHCTEMA, OTKPBITas TEPMOAMHAMUYECKAs
cucrema. I1epBblif 3aKOH TepMOAMHAMUKH/ .

[lepBrIit 3ak0oH TepMoaMHAMHUKN B Omosorun/ OcOOEHHOCTH KMBOTO OpraHH3Ma
KaK TepMOAMHAMUYECKOW cHucTeMbl. IlepBbIi 3aKOH TEPMOAMHAMUKU U KHBOU
opranu3M. OHeprusi numy. KajgopuifHOCTh OENKOB, XHMPOB, YIJIEBOJOB. 3aKOH
Il'ecca.  Buapl paboTsl B KMBOM oOpraHusMe. TemuoBol OasaHC >KHBOTO
opraHuzma/.

du3nveckre OCHOBBI TEPMOpPEryISiK oprann3Ma /CyIHOCTb TepMOpETyJIsIHY;
MOHATHUSl «TEIUIONPOAYKLUMA» U «yAEIbHAs TEIUIONPOAYKLHS» MKUBOTHBIX, HX
3aBUCUMOCTb OT MAcCChl JKUBOTHOrO. IIepeHOC TEIUIOTHI B KUBBIX OpPraHU3MaX.
TermmooOMeH >KMBOTHOTO C  OKpYXKalomled cperoi; BHIOBI TemIooOMeHa
(TEenyIoNpOBOMHOCT, KOHBEKIMS, W3Jy4eHHE, HCIapeHue), HuxX (Hu3ndecKas
CYIIHOCTb, (POPMYJIBI K OCOOCHHOCTH TPOSIBJICHHS B OpraHn3Max/.

Bropoii 3akon Tepmonunamuxu /Ilonsitue suTpornmu. [IpnBeneHHOE KOIMYECTBO
TEIUIOTHL. BTOpOii 3aKOH TEPMOAMHAMUKU JUIsl U30JUPOBAHHBIX cHCTeM. IIpuHimn
BO3pACTaHMs SHTPOINUM B H30JIMPOBAHHBIX CUCTEMAX; PABHOBECHOE COCTOSIHHUE.
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51.
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62.

63.

64.

65.
66.

67.

W3MmeHeHHe M COXpaHEHUE DHTPONUM B JKUBOM OpraHM3Me, IOHSATHE
«CTallMOHAPHOE COCTOSTHHE, COCTOSIHUE KU3HU M CMEPTH B TEPMHUHAX (DH3HUKH/.
OOmas cTpykTypa u cocraB kieTku /CTpoeHWe >XHMBOTHOH M PpacTUTEINbHOU
kierku. CtpoeHne MeMOpaHb! KieTkd. DyHKIMKM MeMOpaHbl KJIETKH: OapbepHas,
TPAHCIIOPTHAS. DJIEKTPUYECKUE CBOMCTBA MEMOpaHbI KIETKH (JUAJICKTPUYECKast
MIPOHUIIAEMOCTB)/

[TaccuBHBIN TpaHCIIOPT BellecTBa Yepe3 MeMOpaHy KieTku /CTpoeHre KIeTOYHOH
MemOpanbl. TpaHcmopT BemiecTBa 4epe3 MeMOpaHBl KIeTKW. llaccuBHBIN
TPAHCIIOPT BelIecTBa uyepe3 MeMOpaHy KJIETKH. Buabl maccuBHOTrO TpaHcHopra:
npocrast gupdysusa, muddysus dyepes mopsel, oOmerdenHas aupdysus (c
TIOABMYKHBIM M C HEMOABIYKHBIM TIEPEHOCUNKOM),

[MaccuBHBINA TpaHCIIOPT BellecTBa 4epe3 MeMOpaHy KieTkd./ Buumsl maccMBHOro
TpaHCmopTa: ocMoc, GUIbTpanus, daeKTpoaudy3usy/.

AKTHBHBII TPaHCITOPT BEIIECTBA Yepe3 MeMOpaHy/ AKTHBHBIH TpaHCIIOPT. Buabl
MOHHBIX HacocoB. Kanmii-HaTpueBslii Hacoc/

Bronorennuan /skuBasi KieTKa — HPOBOJHHUK M HUCTOYHHK DIICKTPHYECKOTO TOKA.
Mexanu3Mm 00pa3oBaHus OMOIIOTEHIIMAIA IOKOs. Y paBHeHue [ onpamaHa.
Buonorenuan neticteust /MexaHu3M 00pa3oBaHHs OWOIOTCHIIANIA JCHCTBUS.
MexaHu3M pacIpoCcTpaHeHHs] HEPBHOTO HMITYJIbCA BIOIb MEMOpaHBI KIIETKH.
Wsmepenne (perucrpanusi OWOMOTCHIIMANIOB). BHOMOTEHIMANBI B BETCPUHAPUU
(OKT, 23T, ODMI)/.

DJEeKTpOMarHuTHOE TII0ojie /DJeKTpoMarHutHoe mojie. OCHOBHBIE TONOKEHHS
Teopun 3iekrtpomarautHoro monst (OMII) Xapakrepuctuku OMII: wacrora,
CKOpPOCTb PACIPOCTPAHEHUSI MIEKTPOMArHUTHOTO MOJS B BaKyyM€ U B BEILIECTBE,
SHEPTHS AJIEKTPOMArHUTHOTO OIS/

[Ikana »IEKTPOMArHUTHBIX BOJH /OiekTpomarHutHele BonHbL. [llkama DOMB.
Pannoonnsl. KonebarenbHblil koHTyp. @opmyna Tomcona/.

JlelicTBHE BJIEKTPOMArHUTHOTO TIOJNSI pajvoAvana3oHa Ha JKHMBBIE OpPTraHU3MBbI/
Ammnapar g YBU-Tepanuu: npuHIMNUanbHas cxeMa. ['eHepaTtop He3aTyXarolux
JIEKTPOMAarHUTHBIX  Kosebanmid.  TepameBTwdeckuii  KoHTyp.  /[leiicTBue
JJNIEKTPOMArHUTHOrO MOJI1  paJuoAMana3oHa Ha BemecTBo YBY-tepamus,
MHIYKTOTEPMUSI KaK MeTozbl ¢u3nonedeHus. TexHrnka 6e30macHOCTH Npu padote
¢ armapatom s Y BU-teparm /.

DNEeKTpUYEeCKUi TOK /DeKTpuuecKuid TOK. [TOCTOSHHBIN AIIEKTPUYECKHUH TOK.
IIpupona Toka B kuBOW TKaHU. JleHCTBHE IOCTOSHHOIO TOKA HA JKUBYIO TKaHb.
[Monspuzanus >KUBOM TKAHH./

[lepeMeHHBINM 3MEeKTpUUECKMA TOK M kuBas TKaHb /[Ipupoma nepeMeHHOro
JJIEKTPUYECKOTO TOKA B KUBOW TKaHU. Pazfpaxaromee neiicTBUE NMEPEMEHHOIO
Toka. Ero 3aBuCMMOCTb OT wacToThl. MiMnenanc >xuBoil TkaHu. Ilpeacrasienue o
MEXaHU3Me MOPa’KEHUS JNEKTPUYECKUM TOKOM. DJIEeKTPOHAPKO3.
DINEeKTPOOTrIyIIeHHE/ .

Onrtuueckue m3nmydenus/ OnrTuyeckne u3inydeHus. VcrmyckaHue cBera aTOMaMu
BemectBa. JlmamazoH AnMH  BOMH  (4AacTOT) BUAMMOrO cBera. SIBieHns,
TIOATBEP K TAIOIINE KBAHTOBYIO M BOJTHOBYIO ITPHUPOY CBETa./

Wnrepdepennns. / Uarepdepenuns, kak sBICHUE, TOATBEPKIAIONIEE BOTHOBYIO
NPUpPOAYy CBeTa. YCIIOBHE HAOMIOAEHHS WHTEepP(EPEHIMOHHBIX MAaKCHMYMOB H
MUHUMYMOB.

Hudpaxnus. /Andpakuus, Kak SBIECHHUE, MTOATBEPKAAIOIIEE BOIHOBYIO MPUPOLY
ceera. Jludpakumonnas pemerka. Dopmyna  ITUPPAKIMOHHOM  pEIIETKH.
Omnpenenenne TMHBI CBETOBOM BOJIHBI ITPY TIOMOIIH TH(PaKIHOHHON peneTKu/
[Mornomenue cBera BemectBoM / 3akoH byrepa — bepa. 3aBucumocTh noka3aTeds
MIOTJIONIEHNST OT KOHIICHTpPAIlMK pacTBopa. 3akoH byrepa — JlambGepra — Bepa.
IMporwecchl, conpoBoXAAIOIIUE MIOTTIOMICHHE CBETA/.

JIunza. /Xon mydeit B mun3e. [locTpoenne n300paxeHust B JIUH3E/ .

Onrtuueckass Mukpockonusi / MHKpPOCKON Kak cuUcTeMa JIMH3. XOoJ JIyded B
MHUKpPOCKOIIE.  YBEJIMYEHHEe  MHUKpockoma.  Paspematomasi — criocoOHOCTB
ontuyeckoro mnpubopa. Ilpemen paspemennss Mukpockona. JludpaxkunoHHbIe
SIBIICHUS B MUKPOCKOTIE./

OcHoBbl ~ (horomerpun  /OcHOBHBIE  (POTOMETpHUYECKHE BEIUYMHBL:  MOTOK
U3Iy4EeHUs, CBETOBOM IIOTOK, CHJIa CBETA, OCBELICHHOCTb; WX OIPEACICHHUS,
¢opmynsl  u  eauHMIBL.  CMBICT  TIOHATHA  «CIIEKTpajbHas  CBETOBas
s dexkruBHOCTEY. [IpencraBnennss o0 ycTpoicTBE M NMPUMEHEHHUSX JIOKCMETpa.
[Tpumeps! HOPM OCBEIIEHHOCTH KHBOTHOBOIYECKHUX ITOMEIICHHH/ .
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76.

77.

78.
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88.

89.

90.
91.

Bunumerii ceer B xkuBOTHOBOJCTBE /[IpeicTaBieHus O MpUpo/e BUIMMOTO CBETa U
ero BIUSHUM HAa OKUBOTHBIX. [loHATHE «KOX()OUIUMEHT eCTEeCTBEHHOM
OCBEIICHHOCTH». PexoMeHIyeMas TpONODKUTEIBHOCTh CBETOBOTO JAHS  JUIS
KMBOTHBIX; IPUEMBI «0€33aTPaTHOr0» YBEIMUCHUS OCBELIEHHOCTH TIOMEIIEHUSY/ .
Wndpaxpacnoe mn3iaydeHne B KHUBOTHOBOACTBe /IIpercramieHuss o mpupoxe
HH(OPAKPACHOrO W3JIyYeHHs M €ro BJIHMSHHM Ha >KUBOTHBIX. lcronb3oBaHue
nH(}paKpacHOr0 M3ITyUEHUS B CEIILCKOXO3HCTBEHHOM TIPOM3BO/ICTBE/ .
[TpumMeHeHus ynbTpadHoICTOBOrO H3IY4CHUS B )KUBOTHOBOICTBE /IIpeacTaBieHus
00 yipTpaduoNeTOBOM HM3IydeHHH, €ro IPHUPOJe U NCTOYHHMKAX. buomornieckoe
JeiicTBre yIbTPa(UONETOBOrO HM3IYYCHUS; €ro MPUMEHEHUs B BETEPHHAPHU U
KMBOTHOBO/ICTBE/.

Bbruopusuka 3purensHoro  Bocmpusths /CTpoeHnMe  opraHa  3peHUs Y
MJIEKOITUTAIONINX: COCTaBHBIE 3JEMEHTHI CBETONPOBOSIIEH CHCTEMBI TIjas3a, MX
XapaKTePUCTUKH/

BocnpusiTre cBeta MIIEKONMUTAIOIUMH /CBETOBOCIPHHUMAIOIIAS CUCTEMa Iiia3a —
ceTyaTka, CTPOCHUE CeTYaTKU. AanTalus 1 aKKOMOJANKS TJ1a3a; X MEXaHHU3M.
[IBetnoe 3penme /IlpencraBieHne O MexaHHW3ME JACHCTBHS (OTOPEENTOPOB H
IBETHOT'O 3pCHUSL/.

dotoanexrprueckuii 3pdekt /SABaenus poroanekTpuaeckoro 3hhexTa; MexaHu3M
(oTorneKTprIecKoro 3 dekra, ypaBHeHHE DiHIITeHHA/ .

JlromuHecueHums. /  SIBJIeHMe — JIIOMHHECICHLIWH,  pa3lH4YHblE  BUIBI
JIIOMHHECIICHIIH. DOTONMOMHHECLICHIHS, KBaHTOBBIN MEXaHU3M
¢doromomunecnenmy, npasuio Crokca. [IpencraBnenns o GHOTIOMHUHECICHIUH.
Caepxciaboe cBeueHHe/.

Onruueckre KBaHTOBBIE TeHepaTopsl (Jiazepbl) /CIIOHTAHHOE M MHAYLMPOBaHHOE
(BBIHY)KZIEHHOE) M3ITY4EHHST; IPEICTaBICHUS 00 YCTPOMCTBE U MPUHLMUINAX pabOThI
nazepoB. Dusmueckne W OHMOJIOTMYECKHME CBOMCTBA JIA3€pHOTO H3JIydCHUS,;
TIPUMEPBHI UCHOJIb30BAHUS J1a3€PHOT0 U3JIYYCHHUS B MEAUIIMHE U BETEPUHAPHN/.
Crpoenne aToMHOro siapa /OCHOBHBIE XapaKTEPUCTHKH aTOMHOIO siapa: macca,
MaccoBO€ YHUCIIO, 3apsi[l; UX €IUHHUIBI U CrIocoObl onpeneneHus. CocTaBHBIE YacTH
aTOMHOTO fpa, WX KOJMYECTBO B SApe M CBOMCTBAa; u3oromnsl. CuibHOE
B3auMozeiicTBUe. SlnepHbIe cuitbl, 1e(eKT MacChl, JHEPTUS CBA3HM aTOMHOTO s7pa/.
PagnoaxktBHOCT, W sgepHele  peakuun  /IloHsTHE ~— «ecTecTBEeHHas
PaIMOaKTHBHOCTDY», BHJbI PAJHOAKTUBHBIX H3IyUYCHHUH, UX CBOWCTBA M MPHUPOIA.
PagnoaxTuBHBIA pacmaj, BHABI paclaja; OCHOBHOM 3aKOH pachaja, ero
XapaKTEePUCTUKH — ITOCTOSTHHAS pacraja U Iepuos noirypacnana/

Jo3a paguoakTuBHOro u3ny4cHus /IIpeacraBieHuss 00 HOHUIUPYIOIIEM JCHCTBUU
paZMoaKTHBHBIX W3TydeHHH. J[03bI paJinoaKTUBHBIX M3TTydeHUH (IKCIO3UIIMOHHAS,
TIOTJIOICHHAs, OSKBHUBAJEHTHAs); MX oONpeiensionye (QopMyiasl MW ESIUHUIBL.
MoIHoCTh 103 ~ MOHM3MPYIOIIMX  M3Iy4YeHWH. 3HadeHHe  JIO3MMETPHH
WOHM3MPYIOIINX W3IydeHWH. lVcrmonb3oBaHMe paMOAKTUBHBIX BELIECTB H
W3TydeHHH Uil 00e33apakMBaHUs  TPOAYKTOB  CEJIBCKOXO3SHCTBEHHOIO
MPOU3BOAICTBA/.

PenrtrenoBckoe u3nmydenne /TopMO3HOE M XapaKTEPUCTUYECKOE PEHTTEHOBCKOE
n3nydenue. PenrtrenoBckas TpyOka. BsammopeiictBue PU ¢ BemecTBOM.
[IpencraBnenne 00 wucnonp3oBannd PU B gedeKTOCKONMMH, MHUKPOCKOIINH,
PEHTTEHOCTPYKTYPHOM M PEHTTEHOCIIEKTPAILHOM aHaIn3e/.

MeroauKa HEMOCPEICTBEHHOIO M3MEPEHUs TUIOTHOCTH >KUIKOCTH MPU MOMOIIH
BecoB Bectdais

Meroauka U3MEpEeHUs apTepUaIbHOTO AaBJICHUS

Meroauka U3MepeHusl BSI3KOCTH JKUIKOCTH

Meroauka U3y4eHusl YIIPYTUX CBOMCTB KOCTHOW TKaHH, IIpOBEepKa 3akoHa [ yka
Meroauka u3y4eHHs TONSPU3AMA M OIJIEKTPONPOBOJHOCTH YKMBOH TKAaHU B
AJIEKTPUUECKOM I10JIe

Meroauka omnpejeleHHs BIAXHOCTH BO3[yXa BOJIOCSHBIMH THTPOMETPaMHU,
MICUXPOMETPaMHU

Meroauka npoBeAeHUs MPOLIEAYPHI TATbBaHU3aLUH U HoHO(]Ope3a

Meroauka U3y4eHus EHCTBHIS BEICOKOYACTOTHOTO 3JIEKTPUYECKOT0 M MATHUTHOTO
OJIS HA KUBYIO TKaHb

Meroauka M3MepeHHs KOHIEHTPAIlMM ONTHYECKH aKTUBHBIX BELIECTB METOIIOM
HOJSIPUMETPUH

Meroyka U3MEpEeHUs OCBEIIEHHOCTH ITPY TIOMOIIH JIFOKCMETpa

MeroyKa U3MEpEeHUs! JO3bI HOHM3UPYIOMINX U3JIyYeHUH JJO3UMETPOM
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[IIkana u KpUTEpUU OLICHUBAHUS OTBETA 00YJAIOLIETOCs MPEICTABICHBI B TaOIHIIE.

I xana

Kpurtepun ounennBanns

Onenka 5
(oTM4HO)

- 00y4aIOIIUIACs MTOTHO YCBOMJ YUeOHBII MaTepua;

- TIOKa3bIBaeT 3HAHWE OCHOBHBIX TOHSATHH JHUCIUIUIMHBI, TPAMOTHO ITONB3YeTCS
TEPMHUHOJIOTHEH;

- TMPOSIBIIICT YMCHUE aHATU3UPOBATh M 0000IIaTh HH(OPMAIINIO, HABBIKH CBSI3HOTO
ONUCaHMs SIBICHUI U MIPOLIECCOB;

- JIEMOHCTPUpPYET YMEHHE  H3JIaraTh MaTepuall B ONPEAEIECHHOW JOTM4ecKOi
MOCIIEI0BATENBHOCTY;

- MOKa3bIBAa€T YMEHHE WUJUIIOCTPUPOBATH TEOPETUUYECKUE MOJOXKEHHSI KOHKPETHBIMU
MIPUMEPaMU;

- IEMOHCTPHUPYET CPOPMUPOBAHHOCTD U YCTOHYUBOCTD 3HAHUH, YMCHHUIA U HABBIKOB;
- MOTYT OBITh JOIMYIIECHHl OJHA—/[B€ HETOYHOCTH IIPU OCBELICHUH BTOPOCTETIEHHBIX
BOIIPOCOB.

Ouenka 4
(xoporo)

- OTBET YAOBJICTBOPSCT B OCHOBHOM TPEOOBAHMSAM HA OLICHKY «5», HO TIPHU ITOM HMEET
MECTO OJIMH U3 HEIOCTATKOB:

- B YCBOCHHH y4eOHOTO MaTepraia JOMYIICHBI POOEITb, He MCKA3UBIIUE COICPIKAHUC
OTBETA;

- B U3JIO)KEHUU MaTepralia JOMyIEeHbl HE3HAYUTEIbHbIE HETOYHOCTH.

Ornenka 3
(YHOBIETBOPUTETHHO)

- 3HaHUMC OCHOBHOI'o IpOrpaMMHOro Marcepuaja B MHUHHUMAJIBHOM OG’BGMG,
NOTrpCIIHOCTU HCHPUHIHUITMAJIBHOTI'O XapaKTEePpa B OTBCTC HA 3K3aMCHE: HCIIOJIHO WIH
HCIOCJIICAOBATCIBHO PACKPBLITO COACPKAHUEC MaTCpuajid, HO IIOKa3aHO O6HIGG
MOHUMAaHUC BOIIPOCOB;

- HUMCIWCh 3aTpyAHCHUA WIHW JOITYHICHBI OIIMOKU B OIpCaACIICHNN HOHHTHﬁ,
HUCIOJIb30BaAHUN TCPMHUHOJIOIUHU, ONHUCAHHUHU SBIICHUHA U npouecCoB, HCHPABJIICHHBIC
TOCJIC HABOAAIINX BOIIPOCOB;

- BBIABJICHA HCIOCTAaTOYHAs C(l)OpMI/IpOBaHHOCTI) 3HaHPII>i, yMeHI/Iﬁ 1 HAaBBIKOB,
06yqa}0m1/1171¢;1 HC MOXCT MPUMCHHUTL TCOPUIO B HOBOH CUTYyalluu.

OneHka 2
(HeyIOBJIETBOPUTEIHHO)

- mpoOenbl B 3HAHMAX OCHOBHOTO IPOrPaMMHOIO MaTtepHaia, MPUHIHIHAIbHEIC
OLIMOKH ITPU OTBETE Ha BOIPOCHI;

- OOHAapY)XEHO HE3HAHWE WM HEOHMMaHWe OONbIIeH WM Haubojee BaKHON 4acTu
yueOHOro Marepuana;

- IOIYLICHBI OIIMOKU B OMPEACICHHH MOHATUH, IPU HCIOIb30BAHUH TSPMUHOJIOTHH,
B OIMCAaHHWHU SIBJICHUA M IPOIIECCOB, KOTOPHIC HE HCIPABIICHBI IOCIE HECKOIBKUX
HaBOJIIMX BOIPOCOB;

- He c(OPMHUPOBAHBI KOMIICTCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOLIHE 3HAHUS, YMCHHS
Y HaBBIKH.

TecToBEIC 3aJaHus 110 JUCHUIIIINHEC

KO,H 1 HAUMCHOBAHUC

OneHouHbIE CPEACTBA HMHAUKaTOpa
KOMIETEHIUN
1. Marepus CyleCTBYET B ....... BHUJAX NA-1.¥K1

A

JBYX

b tpex

B getnpex

I" OeCKOHEYHOM MHOXKECTBE

OcCyllEecTBISET MOUCK,
KPUTHICCKHUN aHAIIN3 U
CUHTE3 HHPOPMAIIUH,
MIPUMEHSTH CUCTEMHBIHT
TTOJIXOJT JJISl PEIICHUS

2.K (bOpMaM JABWKCHUS MAaTCPHUHU HE OTHOCUTCHA. . . IIOCTaBJICHHBIX 3aaa4

A xuMu4deckas

b mexanudeckas
B snextpuyeckas
I" obmiecTBeHHAas

3. Mepoﬁ B3aPIMOI[eI>iCTBPIH SABIIACTCA (1)I/I3I/I‘IGCKaH BCIIMYMWHA

A Macca

b ckopocth
B cuna

I' sneprus

4. YKaxuTe IOJIHBINA NepedeHb (yHIaMeHTaJIbHBIX B3aUMO/ICHCTBHUH
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A TpaBUTAIIMOHHOE, JICKTPOMArHUTHOE, CHIIBHOE, Cllaboe

b snekTpomarauTHOE, CHIIBHOE, cradoe

B rpaBuTanmoHHoOE, IIEKTPUIECKOE, MATHUTHOE, CHITBHOE, ClTa0oe
I" rpaBUTalIMOHHOE, AIIEKTPOMAarHUTHOE

5. MatepuanpHas TOUKA JIMILIEHA. ..

A maccel

b mnoraHocTH

B pasmepa

I' u macchl, 1 pazmepa

6. B npotiecce rpaBUTAIMOHHOTO B3aUMOAEUCTBUS IPUHUMAIOT Y4aCTHE...
A TOJBKO HYKIIOHBI

b Tonbko yacTulpl, UMEIOLIUE HYJIEBYIO MacCcy

B Bce siemeHTapHbIe YaCTUIIBI

I" Hu oz1HA W3 DJIEMEHTaPHBIX YACTHL]

7. Korga roBopsT O TOM, YTO «CPEOHECYTOUHBIA IpuBec TeniaT cocraBuil 900 r»,
MOAPa3yMeBalOT M3MEHEHHWE (U3NYECKOW BEIWYUHEL... (BBIPAKEHHE HEBEPHO C
(U3MYECKON TOUKU 3PEHHS)

A Beca

b nmmyneca

B maccsr

I' cunet

8. YkaxxuTe eAMHUILY U3MEPEHUS YHEPTUU

A Heroron b wmerp B dxoyns I I'eprg

9. Vkaxwure, kakue ¢usnueckne BeanmduMHbl HE OTHOCSATCS K KHHEMAaTHYECKUM
OrMOMEeXaHWYECKUM XapaKTepPHUCTHKAM

A cuna b nepememienne B ckopocts I yckopenue

10. VYkaxwure, Kakas U3 MEPEUUCIECHHBIX (U3MUECKUX BEIMYMH OTHOCHTCS K
JMHAMHYECKUM OMOMEXaHNYECKUM XapaKTepHCTHKaM

Asuepruss b cuna B unTencuBHocTh I Temn

nja-1. OlK 4
OO0OCHOBEIBAaCT U
peanusyer B
podeCCHOHATHFHOMN
JIeATEIbHOCTH
COBPEMEHHbBIE
TEXHOJIOTUH C
HCIIOIb30BAHUEM
ipudopHO-
HMHCTPYMEHTAIbHON Oa3bl

11. Tepmomunamudeckas CHCTEMa, OOMEHHBAIOUIASACS C OKpYXKaloIled cpenod u
BEILIECTBOM, U DHEPrHel Ha3bIBACTCS:
A 3akpbITON b wusonupoBaHHOM B mpocroit I' orkpsrTOit
12. MaremaTHueckasl 3alUCh IIEPBOr0O 3aKOHA TEPMOAUHAMUKY:
A AQ=A- AU b AQ=A+AU B AQ=-A+AU T
13. XXuBoii opraHn3M Ioy4aeT SHEPTHIO IJIaBHBIM 00pa3oM 3a CUeT

A conHeuHOro Temna B npu ppixannn

b nepeBapuBaHus muim I' npu coBepierny paboTHI
14. TlepeHoc SHepruM B JKUBOM OpPTaHM3ME OCYIIECTBIISETCS (YKaXXUTE MOIHBIA
TIEPEYEHb) ....

A 3a cuer TemIonpOBOJHOCTU

b nmepeHocoM »Heprum TeKyuei no cocynaM KpoBbIO

B MIEPEHOCOM SHEPTUH OT OoJiee HAarpeThIX OpPraHOB K MEHEe HarpeThlM TOKOM
KPOBH U 32 CUET TEIIOMPOBOTHOCTH

I' 3acuer muddysun
15.  XuBoii opraHu3M HOANEP>KMBAET MOCTOSHCTBO CBOEW TeMIlepaTypsl Onaromaps
CJIEIYIONMM BUIaM TEIIOOTauH (YKa)XHUTE ITOJTHBIA epedeHsb)::

A TemnonpoBOAHOCTb

b  TemnonpoBOIHOCTH U TEMJIOBOE U3TyUCHUE

B TEIUIONPOBOAHOCT, TEIUIOBOE H3Iy4EHHUE, UCIApEHHE IMOTa, KOHBEKLUS U
JIIOMUHECLCHIIUS

I'  rtemnoBoe u3nyueHUe, TEMIONPOBOJHOCTb, KOHBEKIUS U UCTIAPEHUE
16. Vxaxure ypaBHEHHE HE ONMCHIBAIOILEE OWH U3 BUJOB TEIIOOTIa4X OpraHU3Ma B
OKPYKAIOLIYIO CPeLy

-T

A AQ, = —z%ASM

B AQ, =¢o(T, —T,)ASAt
B AQ, =cm(T, -T,)
r AQ, =Am,

17. DOueprus, nonydaemasi >KUBbIM OPraHU3MOM C MUIIEH
A nzer Ha coBeplUIEHHE OPraHN3MOM PadOTHI

A =AQ + AU

nJ-2. OlK 4
Hcrnonb3yer OCHOBHbBIE
€CTECTBEHHBIE,
OHMOJIOTUYECKUE U
podeCcCHOHATHHEIC
TOHSITHUS, & TAKKE
METO/IBI TIPH PELICHHU
obmrernpoheCCHOHATHHBIX
3a1a4
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b  3anmacaercs B Monekynax AT® B Bulie JHEPTUHA MAaKpOIPTUUECKUX CBSI3EH
B  pacxonmyercs Ha HarpeBaHHE OpraHu3Ma U cuHTe3 Monekyin AT®
I’  wuper Ha HarpeBaHuEe OpraHU3Ma
18. Komu4aecTBO TEIIOTHl  BRIpabaThIBAEMOE CIUHUIICH MAacChl JKUBOTHOT'O B CTUHUIY
BpEMEHH, HA3bIBAETCA ...
A ynenbHOW TEMIO0TON )KMBOTO OpraHu3Ma
b YAETBbHON TEMI00TAaUYEN KUBOIO OpraHu3Ma
B YIENbHOU TEMIONPOAYKIUEH HKUBOrO OPraHU3Ma
r OTHOCUTEIILHOU TEIUIOMPOAYKIMEH >KUBOrO OpraHn3mMa
19. B kakux ciy4yasx ODHTPOMNHUS H3O0JIUPOBAHHOW TEPMOIMHAMUYECKOH CHCTEMBbI
BO3pacTaer
A BO BceX pealibHBIX Ipoleccax
b mipu orcyTcTBHM TEIIOOOMEHA ¢ OKPYXKAOIIEH Cpemoi
B npu Hanmmumm TermiooOMeHa ¢ OKpyXaromiel cpenoi
I mpu coBepIieHUN CUCTEMOI paOOTHI
20. Ecnu TteMmmeparypy XOJNOAWJIbHUKA YBEIUUYWUTh, a TEMIEpaTypy HarpeBaTens
YMEHBIIHUTD, TO KOA((GUITHEHT IOJIE3HOTO JCHCTBUS TEIUIOBOW MAITHHBI
A yBenmuuutrcs b ymenbmurcss B He uamenutrca [T He yBenuuutcs
21.BenmanHa paboOTHI cep/la 3a1aeTcs POpMYIIOu:

2
A=(pv + 2
2

A

B A=Q-AU
B A=FScosa
r A=1°RAt

22.BcraBbTe NponyLeHHbIE cnoBa: «CKOPOCTh TOKa KPOBU B KaITHJLIAPE )
110 CPaBHEHHIO CO CKOPOCTHIO TOKa KPOBH B aopTe, UTO obecrieuuBaetcst 0)
CYMMAapHOH IUIOIAAH UX MONEPEYHOTI0 CEUEHNUSI.

A a) ymeHbIIaeTcs 0) yBennueHneM
b a) ymenpmaercs 0) yMeHbIIeHHEM
B a) yBenmuuuBaercs 0) yMeHbIIIEHnEM
I' a) yBenmmumBaercs 0) yBennueHneM

23.3akoHunTe Ppasy: « KumakocTs TedeT CIOSMU; KaKIbIH CIIOH UMEET CBOK CKOPOCTB;
TEUYEHUE KUAKOCTH, IPU KOTOPOM CJIOH HE MEPEMEIINBAOTCS HA3bIBAETCH ...... »

A TypOynentHeiM b crammonapHBIM B Bs3xum I' naMuHapHBIM

24 MartemaTH4eckoe BbIpaXkeHUe uncia PeliHombaca:

R=p—
A 7s
g R=kNa
R DvP
B n
U

r I

25.11ynbcoBoii BOIHOM Ha3bIBA€TCS BOJIHA:

A CcokpamieHHH W PacTSHKEHHM, pacIpOCTPAHSIONIAsICS BIONh CTCHOK KPOBEHOCHOTO
cocyaa

B pacmpocrpasstomascs B BO3ayxe

B BeBBIBatonias aedopMaIiio CTeHOK KPOBEHOCHBIX COCYIOB

I’ pacmpocTpaHstoIasics mo TOKy KpOBU

26.Jomnonuute: «CKOPOCTh MYJIBCOBOM BOJHBI ............. CKOPOCTH TOKa KpOBH B
KPOBEHOCHBIX COCYIax»

A ©oompme b menpme B paBna I He Gomee

27.J1apnenune onpexaensercs GOpMYIIoit:

A P=L
S
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B P=—
At
2
B P=2KT
3
r P=I-U
28.Enunnueii namepenus nasiieHus B cucreme CU siBisiercst:
A 1 Ilackans (1 Ia) B 1 mmmmmerp pryrHoro cton6a (1 MM pr
cT)
b 1 atmocdepa (1 atm) I'l Heroron (1 H)

29.AprepuanbHoe AaBJICHUE B MOMEHT COKPAILICHHS CEPAECYHON MBIIIIBI HA3bIBACTCS !
A cucronmueckum b gmactonmmueckum B cratmueckum I muHaMudeckum
30. 3axonuure npemioxenue «Ilynbc uccaenyror ... »:

A Ha aprepun B HaBeHe b  Ha xkammmmpax I Ha CepAeYHON
MBIIIIE
31. 3BykOM Ha3BIBAIOT:

A MexaHW4YeCKHE BOJIHBI, PAaCHpPOCTPAHSIOUIMECS B YOPYIOHW Cpele, C 4acTOTOU
Ooublle, YeM

11,12 xI'1g

b npononbHbIE BOTHBI C YaCTOTOM M3MEHEHU JaByeHus MeHbiue 20 I’

B mpononbHBIHE M MTONEpevHbIe BOJIHBI, XapaKTEepU3yIOMIKecs JIMHHON, 9aCTOTOH 1
CKOpPOCTBIO, HHTEHCUBHOCTBIO

I' wmexaHndeckue KoieOaHWS W BOJHBI, BO3HMKAIOIIME B YNpyrod cpexae (rasax,
KHUJKOCTSX, TBEP/BIX TEJaX),0T CAMBIX HHM3KHX YacTOT JI0 MTPEJETbHO BEICOKHX.

32. HcTouHUKaMU 3BYKa ABISIOTCA:

A Terna, KoneOIIOMeCs ¢ COOTBETCTBYIOIIEH YaCcTOTON

B romocoBoii anmapar genoBeka v )KUBOTHBIX

B cupens! u cBUCTKH

I' nmepuonuyecku U3MEHSIOIEECA NIEKTPUUECKOE M MAarHUTHOE T10JIe
33. CxopoCTb 3ByKa B Pa3JIMYHBIX CPEAAX 3aBUCHUT OT ...

A ynpyroctu cpensl

b motHOCTH Ccpenbl

B ynpyroctu u IIIOTHOCTU CpeAbl

I' ynpyrocty, NI0THOCTH U TEIUIONPOBOJHOCTH CPEABI
34. Tloporom CiyXxOBbIX OLIYIIEHUN HA3bIBAIOT ...

A VHTEHCHUBHOCTB, IIPU KOTOPOH MPOUCXOIUT pa3phiB OapaObaHHON ITePEOHKH.

b MuHMManbHas MHTEHCMBHOCTB, KOTOpasl obecrieunBaer Kosnebanue OapabaHHOM
MEPENOHKU.

B (U3MUECKYI0 BEIMYMHY, XapaKTEPU3YIOUIyl0 CYOBEKTHUBHBIH HHTEpBall
3BYKOBOI'O OLIYIICHUSI.

I' cyObeKTHBHBIE OIIYIICHUS 3BYKOBBIX KOJIEOAHUH CYOBEKTOM.

35. EnuHuna nu3MepeHust ypoBHS HHTEHCUBHOCTH 3BYKa
A don B Br (Barr) B Oen I' H (ubtoron)
36. MaremaTnueckast 3armich 3aKoHa Bebepa- @exnepa uMmeer BUI:
2
A L:10|g|'— B L:? B L:WO¥ I L=ns
0
37. lllymoM Ha3BIBAIOT:

A 3ByKOBBIE KOJIeOaHMs ¢ OECTIOPSAOYHBIM HAOOPOM 3BYKOBBIX YaCTOT.

b 3Byk, oOmagarommii CIOXHBIM HETapMOHHYHBIM HJIM CIUIOLNIHBIM CHEKTPOM,
BBI3BIBAIONIMI pa3[pakeHHE HEPBHON CHUCTEMBl YEIIOBEKA W JKUBOTHBIX, a TaKKe
MIPUBOAAIIMH K HAPYIIEHUIO HOPMAJIHHOT'O (DYHKIIMOHUPOBAHUS OpTraHn3Ma

B n1o0b1e 3ByKH, 3aTpyAHSIONINE NPAaBUIBHOE BOCIIPUATHE PEUH, MY3bIKH M IPYTHUX
3BYKOB 1 CUTHAJIOB.

I' 3ByKH, n31aBaeMble MEXaHU3MaMHU
38. 3axoHuuTe NpeAnokeHne. AyCKyabTallUs — METOJ U3y4EHUs 3BYKOB,

A co3naBaeMbIX BHYTPEHHUMH OpraHaMHU

b pacmpocTpassronuxcs BOKpYr JKUBOTHOT'O

B u31aBaeMbIX roJI0COBBIM aNIIapaToM >KUBOTHOTO

I' koTopbIe KUBOTHOE CIBIILIUT
39. Ykaxwure BepHbIIi HA0Op MHCTPYMEHTOB JUIS MCCIIEIOBAHMS OpraHN3Ma KHUBOTHOTO
MEPKYCCHU.
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A ¢oHennockon

b crerockon u ynpyrast miacTuHa

B ¢oHeHnOCKON 1 IEPKYTOPHBIN MOJIOTOYEK U YIIpyTas IIacTHHA

I' nepxyTopHBIN MOJIOTOYEK U yNpyras IUIacTHHA
40. Ha pucynke n3o0paxkeH rpahuk 3aBUCUIMOCTH CMEIICHHS KOJICOMIOMEeHCs] TOUKH OT
BpeMeHH. bykBamu A u T 0003Ha4YeHHT ...
T

A
MAVAAVEAVER

A —ygacrora xonebanuii, T — mepros KoneOaHMiA;

A — ammmutyna xonebanuit, T — mepuoxa konebaHui;

A — ammuintyna konebanuii, T- yactora KoneOaHuiA;

A — daza xonebanmii, T — ammnTya KoineOaHu.

41. Mexanandyeckrue KONeOaHHUsS W BOJHBI, PACIPOCTPAHSIONIAECS B YIPYTOH Cpesie C
yacroroi cBeiie 11120 I'ii, Ha3bIBaAIOT:

— W

A mymoM b chaplmMMBIM 3ByKOM B yneTpa3sBykom I' undpasBykom
42. 3BYKOBBIC BOJIHBI — BOJIHHI ...

A monepeuHsle b npononeHble B mpononpHble M HONEPEYHBIE r
JJIEKTPOMAarHUTHEIE
43. YapTpa3ByK UMEET IO CPABHEHUIO CO 3BYKOBBIMH BOJIHAMH JUIMHY BOJIHBI

A Oompmryto b menbmIyro B pasnymo I' He mMenbIIyIO

44. SlBneHue pa3pblBa CIOEB JKUAKOCTH HOJ JEHCTBUEM YIBTPa3BYKOBBIX BOJIH U
00pa3oBaHusl My3bIPHKOB, 3aIIOJHEHHBIX MAPOM 3TOH JKHIKOCTH Ha3bIBaeTcs (yKaXHTe
TIOJTHBIN NTEepeYeHb):
A ynbpTpa3BYKOBBIM KUIIEHUEM b xaBuTanumei B mucnepcueit r
ancopOmeit
45. TepaneBTHYECKOE AEHCTBUE YIBTPA3ByKa COCTOUT B!
A MexaHMYECKOM BO3JEHCTBUI
b MexanmueckoM BO3JEWCTBHHU M TETUIOBOM d(eKTe
B MexaHmueckoM BO3JIEHCTBHH, TEITIOBOM 3 dekTe n Gpruzniyeckom IeHCTBHUH.
I' ¢usuyeckoM pAeHCTBUM, 3aKITIOYAIONIEMCS] B YIYYIICHWH HPOHUIIAEMOCTH
MeMOpaH, yITydIIeHHH KpOBOOOpaIleH!s, UHTeHCU(PHUKAIMA OOMEHHBIX ITPOIIECCOB.
46. [lng npoBeneHHs MPOLERYp YIBTPa3ByKOBOM TEpamuy HCHOIb3YIOT YIbTPA3BYK C
yactoTor 880 k['1. DTOT ynpTpa3ByK B BO3IyXeE:
A He pacnpocTpaHseTcs
b pacmpoctpansiercs
B pacnpoctpansercss ecad €ro MHTEHCHBHOCTB BBIIIE HEKOTOPOrO IOPOrOBOrO
3HAYCHUS
I' He pacnpocTpaHsieTcss B UMIYIBCHOM DEXHME U PaclpoCTpaHseTcs B
HENPEPHIBHOM PEXHME.
47. Ilpn nabuabHOM croco0e MPOBENEHHUS MTPOLEAYPH! YIBTPa3BYKOBOI'O 03BYYHBAHUS
H3Ty4aTenb..
A moMeIarT Ha PacCTOSIHUU 2 - 3CM OT MalyeHTa
b MenneHHO nepeABHUraroT MO «03BYUYHMBAEMOI TOBEPXHOCTU
B mpuknaapIBaroT K «03By4UBAEMOID) OBEPXHOCTU
I' 3akpemisoT Ha «03BYYHMBAEMOM) YJacTKe ITPHU MOMOIIY JKIyTa
48. Pabota ynbTpa3ByKOBOI'O M3JIy4aTellsi OCHOBAaHA HA SIBICHUH
A npsimoro nbe303hpexTa
b o6paTHO nbE303 D heKTa
B u psimoro, n obpatHoro mpe303dpexra
I' porordpdexra
49. Maremaruyeckas 3anuch 3akoHa Jloriepa uMeeT BUI:
A b B r
50. Jlenb¢uHbL, JeTyure MBIIIM, HEKOTOPbIE HACEKOMBIE HCIIONB3YIOT YIBTPa3BYK JUIS
Jakanmpyd. OJTO BO3MOXHO, Onarofapss TOMY, 4YTO Ha TpaHHIE [BYX Cpeq
YJIBTPa33BYKOBBIE BOJIHHI . . .
A — oTpaxaroTcs;
b — npenomistores;
B — nmornomarorcs;
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I' — ¢pokycupyrorcst.
51. CornmacHo XUIKOCTHO-MO3aUYHON MOJIEITH B COCTaB MEMOPAHBI BXOJIAT:
A NBOMHO¥ CIIOW JIMITUIOB, HHTETPATBHBIC U TIOBEPXHOCTHEIE OCITKM;
b nBoOliHOM CITOM JTUIIHMIOB;
B omuHapHBIH cOW JIUMTUIOB, OCITKM;
I’ GemkoBBIC MOJIECKYITHI.
52. TparcnioptHas QYHKIIUS MEMOpPaHBI KJICTKH 3aKITFOYaCTCS

A B OTAENEHUU KIIETKH OT BHEIIHEN CPEBI;

b B mepeHoce MUTATENBHBIX BELIECTB U3 KIETKH BO BHEIIHIOKO CPELY;

B B mocrymneHuu B KIETKY )KU3HEHHO BaXKHBIX BEILECTB U BBIBOJIE U3 KJIETKU
MIPOYKTOB MeTaboIn3Ma;

I’ B BBIBOJE X KJIIETKH ITPOJYKTOB OOMEHA.

53. Ilpm mnaccMBHOM TPAHCIOPTE MOJNEKYIbl U HMOHBI NEPEMELAlOTCd 4epes

OMOJIOTHYECKYIO MEMOpaHy. ..

A BCJIEICTBHE CYIIECTBOBAHUS I'PaJUEHTa IUIOTHOCTH M T'PAJHMEHTa 3JIEKTPUYECKOrO
MOTEHIIMANIA,;

b 3a cuer sHeprun AT® xanuii-HaTpUEBBIM HACOCOM;

B 3a cueTr xaoTHueCKOro ABMKEHMS MOJIEKYI IUTOIIa3MBI;

I' Tonmpko 3a cuer ocMoca.

54. Ykaxute BEpHYIO MOCIIEI0BATEIEHOCTh Pa0OThI KaIHA-HATPHUEBOTO HACOCa

A axtuBamms woHaMu MarHus Mg2+  depmenta AT®d-a3wl; mpucoeguHEHHE K
¢depmenty ATd-a3e Tpex nonos Hatpusi Na+; mepeHOC HOHOB HATpHs Yepe3 MeMOpaHny
Ha BHEIIHIOIO €€ ITOBEPXHOCTh; BHICBOOOXKAEHUE NOHOB HATPHS; IPUCOCIUHEHNE BYX
HMOHOB Kanusg K+ ; mepeHoc MOHOB Kanusi Ha BHYTPEHHIOIO ITOBEPXHOCTH MEMOpPAaHHBI,
BBICBOOOXKICHNE NOHOB KaJINs;

b akruBanms nonamu Mg2+ ¢epmenra AT®P-a3pr; npucoequnenne k pepmenty ATO-
aze Tpex MOHOB Kajus K+; mepeHoc MOHOB Kayus uepe3 MeMOpaHy Ha BHEIIHIOIO ee
MIOBEPXHOCTh; BEICBOOOXK/ICHNE HOHOB KaJIMsl; IPUCOCANHEHNE IBYX HOHOB Kayms Na+ ;
MIepeHOC MOHOB HATpHs Ha BHYTPEHHIOIO MOBEPXHOCTH MEMOpPaHBI, BEICBOOOXKICHHUE
HOHOB HaTpPHS;

B akrtuBamms nonamm wmarHms Mg2+  depmenta AT®P-a3pl; mnpucoequHEHHE K
¢depmenty ATd-aze nByx noHOB HaTpus Na+; nepeHoc HOHOB HATPUs Yepe3 MeMOpaHy
Ha BHEIIHIOIO €€ MOBEPXHOCTH; BEICBOOOXKICHNE HOHOB HATPHS; IIPHCOCANHEHUE TPEX
HOHOB Kanus K+ ; mepeHoc MOHOB Kanusi Ha BHYTPEHHIOIO ITOBEPXHOCTH MEMOpPAHBI,
BBICBOOOXKICHNE NOHOB KaJIN;

I' axtwBanus wonamu MarHus Mg2+  depmenrta AT®-a3pl; HpUCOEAMHEHHE K
¢depmenty ATd-a3e Tpex nonoB Harpusi Na+; mepeHOC HOHOB HATpHA Yepe3 MeMOpaHy
Ha BHEIIHIOIO €€ MOBEPXHOCTh; BEICBOOOXK/ICHHE MOHOB HATPHS; NPHCOCANHEHNE TPEX
nOoHOB Kanus K+ ; mepeHoc MOHOB Kanusi Ha BHYTPEHHIOIO ITOBEPXHOCTH MEMOpPAHBI,
BBICBOOOXK/ICHNE HOHOB KaJIHs.

55. VKkaxxute cxeMaTHIeCKoe N300pa’keHne CXEMbI BTOPHYHOTI'O aKTUBHOT'O TPaHCIIOPTa
10 CXE€ME YHUIIOpTa
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56. OCHOBHBIM «I'€HEPATOPOM» JJIEKTPUYECKOrO MOTEHLHUAajJa B >KUBOM OpraHU3MeE
SIBJISIETCS

A MBIIIIeYHas TKaHb b cepaue B kierka I' annapar ['onbaxu
57. Ha BHyTpeHHeW NOBEpXHOCTH OHOJIOrMYECKOH MeMOpaHBI Npu paboTe Kayuii-
HaTPUEBOI'0 HACOCA HABOAUTCS MOTEHIUAT

A oTpuLATENbHBIH B orpunaTtenbHblil UM NONOXKUTEIbHBIN

b nonoxwurenbHbIN I' He coznmaercs moTeHIMAN

58. YpaBuenue [onpamaHa UMeET BUJ

B sT0it popmyrre — OmomoTeHIHAT

A nokost b nelictBus B merabonmuecknit I" HepBHBII UMITYIBC

59. T'pagmenToM (U3NYECKOW BEIWMYMHBI HA3BIBAIOT W3MEHEHUE (pru3mueckon
BEJIMUMHBI, NPUXOJAIIECECSs Ha EOUHUIYY PACCTOSHUS. OJTO BEJIMYMHA BEKTOpHAs,
HaIlpaBJIEHUS B CTOPOHY...
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A Bo3pacTaHusl PU3NIECKOIN BEITHMINHBI B npousBoibHYIO CTOpOHY

b yObBaHMs (U3MUECKON BETMUMHBI I' HanpaBiieHne 3aBUCHUT OT
(U3MUECKON BETMUHNHBI

60. B psime opraHoB Bce KIETKH BO30YXKAAIOTCS OJHOBPEMEHHO, M UX OHOITOTECHITHAIIBI
JICWCTBUS CKJIAJBIBAIOTCSA. 3alvCh pPE3YJAbTUPYIOMIEro OHONOTEeHIMaia cepAana BO
BpPEMEHHU Ha3bIBAETCS

A snextpokapanorpadueit B snexrposnnedanorpadueit

b snexrpomuorpagueit I' peorpadueii

61. DieKkTpuYecKuii TOK MPECTaBISET COOOH ...

A HampaBJIEHHOE [BIDKCHHE 3apsDKCHHBIX YaCTHII, O] JEWCTBHEM BIICKTPHYECKOTO
oISt

b Bux marepun, mocpecTBOM KOTOPOTO B3aMMOZECHCTBYIOT 3apsKEHHbIE YaCTHIIBI

B noTok 3neKTpoHOB

I' moTok aToMOB M MOJIEKYI

62. Cuna Toka uaMepsiercs ...

A B Ammepax (1A) b B Bomerax (1B) BB Ixoynsx (1x) I B Barrax

(1B1)

63. TIpuposa 3IEKTPHUECKOr0 TOKA B OMOJIOTHYECKUX TKAHIX

A unonHas b snekrponnas B karuonnas I aHMOHHas

64. DIIEKTPOIPOBOTHOCT KAKUX U3 MIEPEUHCIICHHBIX TKaHEH HAaUOOIbIIAs

A KoCTHas TKaHb b xupoBas TkaHb B MEbImeuynas TkaHb I' xpoBb

65. Ilpu npoXOXKIEHUU OCTOSSHHOI'O TOKA Yepe3 TKAHU MPOUCXOIUT CKOIUIEHHE HOHOB
Ha DJIGKTPOJaX W TKAHEBBIX MeMOpaHaX, BCICJCTBHE YEro B TKAHIX BO3HUKACT
Pa3HOCTb MOTEHIINAJIOB

A coBnazjaouas 1no HarpaBJICHUIO C MPUIOKEHHBIM HAIPSHKEHUEM

b npotuBononokHas BHENTHEMY HANIPSKEHUIO

B He oka3zbIBaroias BIUSIONIAs HA PE3YIbTUPYIOMIYI0 Pa3HOCTh MOTEHLIMAIOB

I" usMensttomas NpoBOAUMOCTb TKaHEN

65. OpraHbsl 1 TKaHU HEOAHOPOAHBL. [Ipu HaMOXKEHUM SJEKTPOAOB MOJ HANPSIKEHUEM
Ha y4acTOK Tela >KUBOTHOT'O TOK UJAET NPEUMYIIECTBEHHO

A uepe3 KOCTHYIO TKaHb b uepes koxy B uepes
KUPOBYIO TKaHb

I' BAONb TOKOB TKAaHEBOM KHUAKOCTH, 10 KPOBEHOCHBIM COCYJaM, HEPBHBIM BOJIOKHAM
66. [Ipu BocmajeHUyd TKaHEW CEYEeHHE MEXKIJIETOUHBIX COENMHEHUN YMEHbBIIAETCS U
3JIEKTPUYECKOE COMPOTUBIICHUE TKaHEH

A yBenuyuBaeTcs b He uzmensercs B ymenbaercs r
KoIeOeTcs

67. Kpusas nonspusalnuu >kMBOH TKAHH UMEET BUL

68. Tlpu mporenype WOHOPOpE3a MacCy JIGKAPCTBEHHOI'O BEIICCTBA, BBEICHHOTO B
OpPTraHW3M MAIUCHTA, TPUOIH3UTEIIFHO MOXKHO OICHUTH MO (opMyrie 00bETUHEHHOT O
3axona Dapasest (TOYHOW METOAMKH ITOKA HE CYIIecTByeT). B atoii hopmyne A...

A aTOMHBII BEC MOHA; B koHcTaHTa OMOJIOTMYECKON TKaHH;
b pabora ToKa; I' 3apsn voHa.
69. ®opmyia OoTpaxkaer

A 3axoH OMma 1151 y4acTKa LIeMH C KHUBOH TKaHBIO

b 3aBHCHMMOCTB MeXAy BETMYMHOM MOPOrOBOrO HAMPSKEHHS U BPEMEHEM AEHUCTBUS
TOKa

B 3axkon Oma ans yyacTka nenu

I'  3axon OMa ans 3aMKHYTOH Lienu

70. KonebarenbHOE NBIKEHHE HMOHOB OKOJO CPEIHEro ITOJIOKEHUs IO JIeHCTBHEM
MIEPEMEHHOTr0 3IEKTPOMArHUTHOIO IOJIA 37O . . .

A MexaHMYecKue KoeOaHus

b moCTOSHHBIN 3MEKTpUYECKUM TOK

B nepemeHHBIN 371€KTpUYECKUN TOK

I' BennumHa XapakTepHU3yrollas YacTOTy U3MEHEHHS BHEIIHUX BO3JEUCTBUI HA HOHBIL.
71. ImnenaHc 310 . . .

A eMKOCTHOE 3JIEKTPUUYECKOE COMPOTHUBIICHUE IEKTPUUECKOHN LIETTH

b akTHBHOE 371EKTpUUYECKOE COMPOTUBIEHUE MIEKTPUIECKON LEeNn

B nonHoe anexkTpuyeckoe CONPOTUBICHUE dIIEKTPUUECKOM LU

I' ynenpHOE 351€KTpUYECKOE CONPOTUBIIEHUE IJIEKTPUUECKON LENH

72. ®opMyna MHOJHOIO NIEKTPUYECKOrO CONPOTUBIICHHUS LIENN IEPEMEHHOMY TOKY
MEET BUA:
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73. 3aBHCHMOCTD UMIIE/IaHCA OMOIOTHUECKOI TKAaHHU OT YaCTOTHI TOKAa HA3bIBACTCS:

A BOIBTaMIIEPHON XapaKTEPUCTUKOM;

b xpusoil nonsapusanuen;

B nucriepcueli 31eKTpOCONpPOTHUBIEHHS KPUBOH TKaHU;

I' mMmmenaHcHO- YacTOTHAS! 3aBUCUMOCTb.

74. MWccnenoBanue mepu()epUUEcCKOro KpPOBOOOpAIIEHUS IIYyTEM PErUCTpaliy
W3MEHEHUH DJIEKTPUYECKOrO CONPOTHBICHHS TKAaHEH B IPOLECCE CEpIECYHOU
JIeSITeIbHOCTH Ha3bIBAETCS:

A peorpadueii; B »sHnedanorpadueii;

b Tepmorpacdueii; I' YBUY - repanueil.

75. BeraBbTe mpomymieHHbIe coBa «YeM  YacToTa MEepeMEHHOI'0 TOKa, TEM  €ro
paszapakaromiee 1eiCTBHEN:

A Oonblie... MEHbIIE B OGombiie ... MeHbIIIE

b wmenble ...00mb11e I' wmensbie ... Oonble

Bronornueckue TKaHu SIBISIOTCS BEIECTBAMHA

A nmuamarnutHeiMu b IapaMarHUTHbIMU B  ¢eppomarnutaeiMu I He

SIBJISIFOTCSI MarHETHKAMHU
76. JleueOHBIN MeTO/I, OCHOBaHHBIN Ha BozaelcTBur COII BBICOKOW HAIIPSHXKEHHOCTH Ha
OpraHM3M, Ha3bIBAIOT:

A marauTokapauorpadueit

b sunedanorpadueit

B ¢panxnuam3anmeil (311€KTpOCTaTHYECKUM JIyIIEM )

I' ranpBanM3anuen

77. [leficTBUE BBICOKOYACTOTHOI'O 3JIEKTPUUECKOTO MO BHI3BIBAET HATPEB:

A mpoBOASIIUX TKaHEH

b nuanexrpuueckux TKaHen

B mpoBomsmmx u AMDIEKTPUYECKUX TKAHEH

I' HUKakue TKaHW HE HarpeBaroTCs

78. OpueHTanMOHHAs IONSPU3ALMS JWUNONBHBIX AWAJIEKTPUKOB HPOUCXOJUT TIOJ
JieficTBUEM:

A 37EeKTPOMAarHUTHOT'O TOJIS

b rpaBuTanmonHoro mosus

B anexkrpuueckoro momus

I' marauTHOrO MOMNA

79. Meton mporpeBaHus IIyOOKO JEXalIuX TKaHEH opraHu3Ma ITyTeM MpOIyCKaHUs
Yyepe3 HUX TOKA BHICOKOH 4aCTOTHI Ha3bIBAIOT:

A uHRYyKTOTEpMUEH B ransBaHuM3anueit

b VYBUY -tepanueit I' nuatepmueit

80. Ilpu ocTphIX BOCHATHMTENBHBIX IPOLECCaxX B CYCTaBax, MPH MAacTHTaX HCHOJB3YIOT
JUTSL JICUCHUST:

A HMHIYKTOTEPMHUIO

b YBY - tepanuro

B ranpBaHu3anuio

I' nonodopesa

81. Ha kakoM U3 pHCYHKOB BEPHO OTOOpaKeH X011 Jiydel B coOuparomen JnH3e?

A b B r
82. PaccTrosiHHE HaMITY4IIErO 3pEHHUS:
A 25cm b 25Mm B 25m I' 25 km.
83. [Ipenenom pa3penieHus ONTHIECKOTO MPHOOpa Ha3BIBAIOT
A HanMeHbIEe PAcCTOSIHUE, Ha KOTOPOM 2 TOYKH HpEIMEeTa MOTYT OBITH BHHBI
pas3aensHo
b nanbonbiee
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B HaumeHblIee paccTOsSHUE, HA KOTOPOM 2 TOYKU MPEeaMETa BUAHBI CIIUTHO

I' Haubombiee

84.Kaxum 00pa3oM MOKHO YIIYUYIIATE Pa3pelIalonyio CIIOCOOHOCTHI0 MUKPOCKOIIA!

A yMEHBUIUTH YUCIOBYIO allepTypy

b yBenuuuB npezaen pa3pelieHUus MUKPOCKONa

B yBenuuuTh KOJMUECTBO JIUH3

I' yBenMUnTE 4UCIOBYIO ANIEpPTYypy

85 TMonsipr30BaHHBIN CBET MOXKHO MOJIYYUTh MPOIMYCKasi €CTECTBEHHBIN CBET Uepe3

A Bony

b nun3y

B anuzorponnyio cpeny

I" onrtuuecku akTUBHOE BEIIECTBO

86. O0pazoBanue BUTaMuHa [l IPOMCXOJIUT IO ICHCTBUEM:

A wH]ppaKpacHOT0 U3TYICHUS,;

b Buammoro cBera;

B ynbTpaduoneToBoro u3nydeHus;

I' mox Bo3elCTBUEM PEHTI€HOBCKOTO U3TyYEHUS

87. Tlpm nedeHuM 3a00NEBaHUA KOXH, IJUMGMATHYCCKOH CHCTEMBI, CYCTaBOB,
IUICBPUTOB, MACTUTOB, OOMOPOXKCHHI, MOKHYIITIX 3K3EM HCIIOIb3YIOT:

A Bumumslii ceer b ynprpaduoneroBoe nznydenne B uHdpakpacnoe uznmyuenne I'
HUYEr0 HE UCTIOIb3YIOT

88. HemocraTok 4ero MoXeT MPUBECTH K HApPYIICHHIO OOMEHa BEUICCTB, CHIXKCHUIO
MPOAYKTUBHOCTH M YCTONYMBOCTA K HH()EKIMOHHBIM 3a0O0JICBAHWSM, HAPYIICHHUSIM
(hU3NOTOTHYCCKUX PUTMOB )KHBOTO OpraHU3Ma

A wuH(ppakpacHOro m3nydeHus b BuamMoro ceera B yibTpaduoneToBoro u3mydeHus
I nmumm

89. JIFOMMHEHCIICHTHBIM aHAJIM30M Ha3bIBACTCS METO]]

A WCCIICMOBAHUS PA3JIUYHBIX OOBEKTOB TOJ JCWCTBUEM YABTPA(hHUOICTOBOIO
00JTy4eHUs, BRI3BIBAIOIIETO JTJIOMUHECIICHITUIO 3TUX 00BHEKTOB

b Meron ornpeneneHust XUMHUYECKOTO COCTaBa BEUIECTBA 10 €TO CIIEKTPY

B Meron uccnenoBaHusi CTpYKTYpHI BEllleCTBA

91. Slnpo aToMa cOCTOUT U3

HEUTPOHOB

MIPOTOHOB

HEUTPOHOB U MIPOTOHOB

HEUTPOHOB, IPOTOHOB U JIEKTPOHOB

92. Jlna XapakTeprUCTUUECKOr0 PEHTTEHOBCKOT 0 U31yUeHHsI XapaKTEpeH:

— o

A nuHeNuaThI CHEKTP b cmuomnoi cnektp B monocatslil cnextp I He maer
CHEKTpa.

Jl71s1 TOpMO3HOTO U3TY4YEHUS XapAKTEPEH:

A nuHeNuaThI CHEKTP b crutomnoi cnektp B monocatslil cnextp I He maer
CHEKTpa.

93 TopMO3HOE U XapaKTEPUCTUUECKOE U3ITyYEHUE XaPAKTEPHO JUISL:

A VKU B Y - U31y4YCHHE

b You I' peHTreHOBCKOrO U3Ty4eHUs

94. Meron pPEHTIEHOCKONMH OCHOBAaH Ha CIEAYIOIIEM CBOMCTBE PEHTIEHOBCKOIO
U3ITy4EHUs

A JTIOMHMHECIEHIHSI SKpaHa, MOKPBITOTr 0 JIIOMHHOG(OpOM

b Oomee mioTHBIE BemecTBa MOMIOMIAIOT PEHTTEHOBCKOE M3ITy4E€HHE CHIIbHEE, YeM
MEHee IUIOTHBIE.

B KBaHTBI pEHTI€HOBCKOT'O M3IIy4eHHsI 00JIaal0T OrPOMHON SHEPTHEH

I' peHTreHOBCKOE M3ITydeHHE HOHU3UPYET aTOMBI M MOJICKYJTHI BEIIIECTBA

95. Tlo cioco0y BO30YKIEHHUS PEHTICHOBCKOE M3IYUEHHE MOIPA3ACISIOT Ha

A TOPMO3HOE M XapaKTEepUCTUYECKOE

b undpakpacHoe u ynprpaduonerooe

B BuguMoe u HEBUANMOE H3TydeHHE

I' xecTkoe u MsTKOE.

96. Monnsupyromiasi CllocOOHOCTh paJMOaKTUBHBIX M3JIYYEHHIH OICHUBAETCS YHCIOM
rap MOHOB, CO31aBaeMbIX JacTuileii Ha 1 cM cBoero mpobera. [y o - YacTHIBI 3TO

A 40-150

b 30

B3-5

I" 30 000
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97. Pacnonoxute paAMOAKTUBHBIC U3JIy4eHHS B TOpPSAKE BO3PACTAHUSA HX
MIPOHUKAIOIIEH CIIOCOOHOCTH:

A 0. — U3IIy4eHue, B - n3IydeHue, Y - U3IydeHHe
b Y - U3IydeHHe, B - U3IydeHHe, o - 3IydeHHUe

B 0. — U3JIy4CHHUE, Y - U3NIyUCHHE, [} - U3IIydeHHUE
r B - m3irydeHue , o — U3NyUEHHE, Y - U3ITyUCHHE

98. Ykaxurte 4uCio MPOTOHOB B sIIpe aTOMa BEIIECTBA
A60 B33 B27 T6
99. TlpuHuun neiCTBUS HOHU3ALMOHHOTO CYETYHMKA OCHOBAH ...

A Ha BO3HUKHOBEHHM Ta30BOr0 paspsAja MpU HMOHM3AUMM Ta3a JBUKYIIEHUCS
3apsHKEHHON MUKpPOUYaCTULEH;

b Ha paguomOMHUHECHIEHINH, TO €CTh Ha (DIIYOPECIICHIINU BEIISCTBA O] yaapaMu
YaCTHIL PAAMOAKTUBHOTO U3JTyYECHHUS;

B  Ha TOM, 4TO MOHBI, CO3/laBacMble B BO3JyXE MNPOJIETAIOMIEH MHKPOYACTULEH,
CTaHOBSITCS s,IpaMy KOHJEHCAIUU JUIsl IEPECHIIEHHOT O Mapa;

T Ha TOM, YTO HOHBI, BO3HUKAIOIIME HA NYTU 3aAPSHKEHHOM MHUKPOUYACTHLIBI,
JBIDKYIIEHCS BHYTPHU PACTSIHYTOH KUIKOCTH, CTAHOBSITCS IICHTPAMHU ITapo0Opa30BaHUS.
100. Kakoe #3 mNpuBEAEHHBIX HIXKE BBIPAXKEHHNA IOKA3bIBACT CBS3b IEPHOAA
nojlypacrajia 1 mocTOSsHHOM motypacnaja:

AN=Ne* BT=rIn2B T:IHT2 ra:,m:m

Kputepun onennBanusi oTBeTa (Tabi.) TOBOISATCS 10 CBEIEHUS O0OydJarolIuXcs A0 Havama
TeCTUpOBaHUs. Pe3ynbTar TecTUpOBaHMS OOBIBISAETCS 00yJarOMeMycsl HEMOCPEACTBEHHO MOCIIE
ero caauu.

M kana Kpurepun ounennBanns
(% npaBUJIBHBIX 0TBETOB)
OrneHka 5 (OTIIMYHO) 80-100
Orenka 4 (Xoporo) 70-79
Orenka 3 (YIOBICTBOPUTEIBHO) 50-69
OreHka 2 (HEeYOBICTBOPUTEIHHO) menee 50
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JIMCT PETUCTPAIIMUA U3SMEHEHHU

Howmep
U3MEHEHUS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBaHuE
JUISt
BHECCHMS
M3MCHEHUN

Tlonnuce

Pacumdposka
TIOATINCH

[ara

BHCCCHUA
HU3MCHCHUA
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