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1 OPTAHU3AIIMOHHO-METOIUYECKHWM PA3JIEJI

1.1 lean u 3aga4u 0CBOEHHSI AU CIUIIJINHBI

Crneunuamuct 1o HampasieHuo mnoaroroBku 36.05.01 Berepunapusi nomkeH ObITh
MOJITOTOBJICH K BpaueOHOM, HAYYHO-MCCIIET0BATEIBCKONW U KCIEPTHO-KOHTPOJIBHOM JIESITEIbHOCTH.

Ilens

OUCUUNIUHDL.

dbopmupoBanue

MpEJICTaBICHUH,

MOHSATUM, 3HAHUH O

(byHIaMEHTaIbHBIX 3aKOHAX KJIACCHUECKOH M COBpeMEeHHOW (U3MKUM M OMOPHU3UKH U HaBBIKOB

MPpUMCHCHHSA B

npoecCHOHaNbHON  NESITENILHOCTH  (U3UYECKHX METO/IOB

MCCIIEZIOBAHUN B COOTBETCTBUH C (DOPMUPYEMBIMU KOMIIETCHIIUSIMHU.

3aoauu oucuuniuHbvl 6KIIOUAIOM:

U3MEpPEHU U

- U3y4eHHU e 3aKOHOB OMOMEXaHUKH, OMOJOTHYECKON TEPMOINHAMUKH, HIEKTPOMarHeTu3Ma,
ONTUKU U ATOMHOM (PM3UKU B IPUMEHEHUHU UX K OMOJIOTHYECKIM 00bEKTaM;

- OBJIaJICHUE METOJaMH JJa0OpaTOPHBIX HCCIEIOBaHUMH;

- BbIpa0OTKa YMEHUI 110 IPUMEHEHUIO 3aKOHOB (PU3UKU B BETEPUHAPHON MEIUIMHE.

1.2 TpeGoBaHus K pe3yibTaTaM OCBOEHHS COAEPKAHUA THCIHIIHHBI

B pesysnbraTe OCBOCHHS IOUCHMIUIMHBI y OOYYaroIIUMXCS JOJDKHBI OBITh CHOPMUPOBAHBI
cnenyronue oomekynbTypHasi(OK) u npodeccuonansuas(IIK)komnerenuu:

Komnerenius V‘O‘Mgfe"r
- TOTOBHOCTb K CaMOpPa3BUTHIO, CAaMOpEANIN3aIH, CaMOOOPa30BAHUIO, HCIIOJIb30BAHUIO OK-3
TBOPYECKOT'O ITOTEHIINANIA;
- YMEHHE IPABUIIBHO MOJIb30BaThCS MEIUKO-TEXHUYECKON U BETEPUHAPHON annaparypo, [K-2

HMHCTpyMEHTapueM U 000pyA0BaHUEM B Ta0OPATOPHBIX, IMATHOCTUIECKUX U JICUCOHBIX IETSIX U
BJIaJICHUEM TEXHUKOW KIMHUYECKOTO MCCIIEOBAHNS )KUBOTHBIX, HA3HAUYCHUEM HEOOX0AMMOTO

JICYCHHUSA B COOTBETCTBHUH C ITOCTABJICHHBIM IUAarHO30M.

1.3 Mecro nucuunjunsl B crpykrype OIIOII BO

Hucuummmaa «buonornueckass gusmka» BXomuT B brmok 1 ocHOBHOW MpodecCHOHATBHOMI
0o0pa3oBaTenbHON IPOrpaMMBbI, OTHOCUTCS K ee 6azoBoit uactu (b1.5.06).

1.4 TIlnanupyemsble  pe3yabTaThl
copMUPOBAHHOCTH KOMIIETEHIHIA)

o0yyeHusi 1o

AUCIHUIIINHE

(mokazaresu

Komnerenuuu no jaHHON AMCHUILIMHE (GOPMUPYIOTCS Ha 6a30BOM 3Tarne

KonTpomupyemeie 3VH
. KOMIICTCHIMH _ 3HaHUA _ yMeHHUS _ HaBbIKU
OK-3 3HaTh poJib U MECTO YMeTh: -BBIACHATH Bnaners:
T'oToBHOCTE K OMO(GU3UKH B PSITY KOHKpETHOE Onou3ndeckoe | - GU3MICCKUMU MOHATHSIMHE
CaMOPAa3BUTHIO, €CTECTBEHHBIX HayK COJIepKaHUE B TIPHUKIIATHBIX IUIS OIMCAHUS
caMopeaTn3auy, 3ajavax Oymymien TEPMOAMHAMHYCCKUX
caM000pa30BaHHUIO, NIeSITEILHOCTH, MIPOIIECCOB, IBIDKEHUS
HCI0JIE30BAaHHIO -TIPOTHO3HUPOBAThH KpPOBH, 3BYKOHM3IIYYCHHS U
TBOPYECKOTO MOCJIEICTBHUS CBOEH 3BYKOBOCIPHSATHS,
MOTEHIAaIa npodeccHoHaTHHON 3IEKTPOKHMHETHIECKUX
NIEATEILHOCTH C TOUKHU MIPOIIECCOB B KHBOM
3peHHS BIUSHUS (PU3NYCCKUX | OpraHU3ME;
(axTOpOB Ha - JUIL OIIMCAaHUA JIEHCTBU
Omo¢u3nIecKre MPOIECChl ¢usnueckux  (akToOpoB H
_ ‘ ‘ ~ JKMBBIE CHCTEMBI.
IK-2 3HATh: VYMeTh: BBLIENATD Bnaners: (uzngeckny
- YMeHue npaBUIbHO ' - OCHOBHBIE 3aKOHBI " KOHKpeTHOe Onodm3ndeckoe | MOHATHAMHU IJIsl ONHCAHUS |

S

185
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I10JIb30BaTbCA MCIUKO- 6I/IOM€X3HI/IKI/I,

TEXHUICCKOH U TEPMOANHAMUKH,
BETCpUHAPHOM reMOJUHAMHUKHY,
anmnapaTypou, O0MO0aKyCTHKH;
HHCTPYMEHTApHUEM H JNIEKTPOMAarHeTH3ma,

00opynoBaHUEM B
1a00paTOPHBIX,
JIIMarHOCTHYECKUX U
JIEYEOHBIX LENIX U
BJIaJ€HUEM TEXHUKOMH
KITMHUYECKOTO
HCCIEI0BAHUS
JKUBOTHBIX,
HAa3HAUYCHHUCM
HEOOXO0UMOT0
JICUCHUS B
COOTBCTCTBUHU C
IIOCTAaBJICHHBIM
JIAarHO30M.

OTITHKH, SIACPHON (DH3HKH,
PacKphIBAOIINE CYITHOCTh
(hu3MUeCcKuX SBJICHUH B
JKMBBIX OpraHU3Max;

- CYIIHOCTHh HEKOTOPBIX
(usnyecknx u Gu3nuKo-
XUMHAYECKHUX METOJIOB
BO3JECUCTBUS U
HUCCIICA0BAaHUA XKUBBIX
OpTaHN3MOB;

COACPIKAHUE B IIPUKIIATHBIX

3ajavax Oymymien
JIEATEIBHOCTH,
- IPOTHO3UPOBATH

IOCIIEJICTBHUS CBOCH
npoheCCHOHATBHOMN
NIEATEILHOCTH C TOUKHU

TEepPMOJUHAMHYECKUX
IIPOIIECCOB, JBHKEHUS
KpPOBH, 3BYKOHM3IIy4E€HHS H
3BYKOBOCHPUSATHSA,
EKTPOKUHETHIECKUX
IIPOIIECCOB B KHBOM
OpraHusme

3peHusl BIUSHUS (QU3NYECKUX | BIAHETh: (bHU3HIEeCKIMH
(axkTopoB Ha MOHATHAMHU  JUISl  OIUCaHHUS
Omo¢m3nyecKkne MPOILECCHl; | AEWCTBHUS bu3nuecKux
- I0JIb30BAThCSl HEKOTOPBIMH | (haKTOPOB Ha KHBBIE
MHCTPYMEHTaMH, CHCTEMBI

000pyIOBaHHEM JIS BJIaJICTh: TIPEACTABICHUEM O
71a00paTOPHBIX, TEXHHKE pabOThl C MEANKO-
JIMarHOCTHYECKHUX TEXHHUYECKOH u

I/IBMepeHI/Iﬁ , IPCACTABIIATh U BCTCpHHapHOﬁ

AHAJIU3UPOBATL PE3YIIbTAThI

HU3MEpPEHUN

anmnaparypoi.

1.5 MexxauciunjinHapHbie CBSI3H ¢ 00ecnevuBal0 IUMH (MpeamecTBYIOIHMH) U
oOecrnieunBaeMbIMH (MOCJIEAYIONUMH) TUCHUATIMHAMEA (MOYJISAMHU)

Oran HanMeHoBaHME U CHUILTNHBI
¢opmuposari IIpenmecTByromas
Kowmnerenmus KOMITCTCHIINH B
JUCLIATIIMHA Iocnenyromas qucuUILInHA
paMKax
JUCLUTUIMHEI »
OK-3 0a30BLIN OUprannyieckas U (PU3KOIIONHAS
I'oToBHOCTS K XUMUA
CaMOPA3BUTHIO buonornyeckas xumus
b
caMopean3alum, 3001CHX 00T
caM000Pa30BaAHMIO BerepunapHnas neoHTONI0TUSA
HCTIONMB30BAHMIO Hcropus BerepuHapHOi
TBOPYECKOT0 MOTEHIUATA MEINIMHEI
AHaTOMHS MENKHUX KUBOTHBIX
[IpenaunnomHas npakTuka
Tl'ocynapcTBeHHas uToroBast
aTTecTalus
[K-2 0a30BBbLi HNHCTpyMeHTaIbHBIC METOBI

YMeHue npaBUiIbHO
TI0JIb30BATHCSI MEJJUKO-
TEXHUYECKON U
BETEPUHAPHOU
anmnaparypou,
UHCTPpYMEHTapueM U
obopynoBaHeM B
71a00paTOPHBIX,
JIMAarHOCTUYECKUX U
JIe4eOHbIX LENIX U
BJIaZICHHEM TEXHUKOU
KJIMHUYECKOTO
WCCIIEI0BaHUS
JKUBOTHBIX,
Ha3HaYEHUEM
HEOOXOANMOTO JICUSHHUS]
B
COOTBETCTBHH C
MIOCTABJIEHHBIM
JINarHO30M.

JMarHOCTHKHU
Knuaudeckast 1uarHocTUKa
OcHOBEI 00111€# Tepanuu 1
BHYTPEHHHE He3apa3Hble 00Ie3HH
I'emaromorus

Meronpl Hay4YHBIX UCCIIEJOBAHUN B
BETEPHUHAPHHU

JlabopatopHasi AMarHOCTHKA
OCOOEHHOCTH TUArHOCTHKH,
JIeYeHUs U TIPO(QUITAKTHKH
0oJIe3HEel MEeIKHX
HETPOTYKTUBHBIX )KHBOTHBIX
Y4eOHast KIIMHUYECKAs MPaKTHKA
IIpon3BoncTBeHHAs TIpaKTHUKA IO
MOJYYSHHUIO TPO(ECCHOHATBHBIX
YMEHUH U ONbITa
npoQeCCUOHANBLHOMN JIEITENbHOCTH
HayuHno-uccnenoBarenbsckas
pabota

[penmuruioMHas mpakTUKa
INocynapcTBeHHas uToroBast

| aTTecTanys




2 OBbEM U COJAEPKAHUE JUCHUIIJINHBI
2.1 TemaTu4yeckuil IJIaH U3y4YeHUs U 00BEM M CHUTIIMHBI

Ne Copeprxanue KonTakTHas pabdota Bcero | Camocrosite Bcero Dopmbl
F /| pasnena UTexmun JlaGopatopHble ' JpHAS | akam. | KOHTPOJIA
1 3aHATHS pabota 4acoB
1 | OcnoBst 4 2 6 60 66 VerHBlit ompoc
OHMOMEXaHUKH U
OMOPHEPIETHKU
2 SHGKTpOMaFHI/ITHLIe 2 4 6 63 69 YCTHLIﬁ O1pocC
W3JTy4EHUS U )KUBBIE
| OpraHu3MBbl ‘ , , , , ,
Bcero: 6_ 6_ 12 123 135 Ox3amen 9
| Miroro: akagemuueckux uyacos/3ET ’ ’ ’ 144/4

Pacnpenesienne o0beMa IUCHUIJIMHBI 0 BUIAM YU4eOHBIX 3aHATHII M 110 MepUOAaAM
00yueHus1, akaJleMHYeCKHEe YaChl
O0beM aucnuILIMHBl «buosorudeckas ¢usuka» coctaBisger 4 3adeTHble equHuUIpl (144
aKaJIeMUYECKHX dYaca), pachnpeieieHne o0beMa JUCHUILUIMHBI HAa  KOHTaKTHYIO  paboTy
oOyuaronuxcsi ¢ npenoaaBateneM(KP) u Ha camoctostensHyio padoty obyuatroumxcs (CPO) mo
BUJaM Y4€OHBIX 3aHATHH U 110 IeprojiaM 00ydyeHUs IPEICTaBIEHO B Ta0IuLe.

| Nem/m | Bun y4eOHBIX 3aHATHI _ , ~ Cecmal | Cecusa2
a9 c ic
I
2 g8 cPO
| = JQKP KP | CPO
~|
1 - Jlekuun 6 4 2
2 ' JlaboparopHele 3aHATHS 6 | _ | 2| _ 4
' 3 | CaMOCTOSTENIbHOE H3YyYCHHE TEM _ _ | - _ - 120
4 | [ToArOTOBKA K YCTHOMY OIIPOCY _ | 3 _ _ 3
5 - IIpomexyTouHas arrecTanus (IOATOTOBKA K YK3aMEHY) S T R _ 1 9
| 6 - HaumeHoBaHue BUa IPOMEKYTOUYHOW arTECTAIIUU X_ | X 3K3aMeH
Bcero 12 | 134 6 0 6 | 132




2.2 CTpyKTYpa AUCHHUINIHHBI

No HaumenoBanue pa3aenoB u TeM

O0BEM paboThI 110 BUIaM YUEOHBIX 3aHATHHA,

AKaJICMUYCCKHUC YacChl

B ToMm uncne

Paznen 10cHOBBI OMOMEXAHUKU U KU
OuosHepreTn
| 1 | Marepus. JIpmkenne Matepun. Poib i MeCTo GHO(DH3HKH B PSILY €CTECTBEHHBIX HAYK 1 218 X X X OK3, [1IK2
2 | OcHOBBI OMOJOTUYECKOH TEPMOJUHAMHUKH 1 2|2 X X X OK3, [1IK2
3 | Uccnenosanue JBHKEHUST KPOBH B CEPIICUHO-COCYIUCTON CUCTEME KUBOTHBIX U YENIOBEKA 1 6 X X X OK3, TIK2
4 | Tembl, BBIHECEHHBIE HA CAMOCTOSITEIBHOE U3yIEHHE 2 2 60 X 60 X X OK3, TIK2
Pa3gen 2 DaeKTpOMAarHuTHBIE M3JIYYEHHUS M )KUBBIE 3MBI
OpraHnn
5 | JleficTBUE AIEKTPHYECKOTO, MATHUTHOTO TIOJICH U 3JIEKTPUIECKOTO TOKA HA )KUBBIC 00BEKTHI 2 2 X X X OK3, IIK2
| 6 | HMccnenoBanue 311eKTpOIpOBOAHOCTH KHUBOI TKAHN, H3MEPEHHUE YACIBHOTO COMPOTUBICHHS 2 | _| 2] 15 15 _ X x_ | OK3, TIK2
7 HccrnenoBanne MalbIXx 0OBEKTOB MPH IMTOMOIIH OITUYECKOTO MUKPOCKOTIA 2 2 15 15 X X OK3, TIK2
8 | Tembl, BEIHECEHHBIC Ha CAMOCTOSTEIIEHOE U3yUCHUE 2 60 X 60 X X OK3, TIK2
Bceero no nucuummimnae X 6| 6 123 3 120 X 9 X
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2.3 Conep:xanue pa3aejioB_ IHCUHIJINHBI

Ne Haumenosanue pasnenos u Cozepkanne dopmupyembie Pe3ynbTaThl ocBOCHUS I/éHHOBaHHOHHHe
i TEM JMCLMILTMHbI KOMIICTCHIMH (3HaTh, yMeTh, BIAJICTh) OPPASOBATEILHBIC
TEXHOJIOTHH
_ Pasnien 10cHOBEI OMOMEXAHUKH U OMOPHEPreTUKH 1
Majrepus. JBiKenne Marepusi:  ABHKEHHE marepnu | Marepusi, ee BHIBL OK-3 3HATB: POIIb M MECTO GMOGM3UKM B | JISKIMH C deMEHTaMK
dyHIaMeHTabHBIC B3aUMOACHCTBUS. J[BHKEHHE MaTepHH. [K-2 pSi/Ty €CTECTBEHHBIX HAyK, Ipo0IEMHOTO
Marepuu.  Pomb M MECTO | oy oppye HalpaBJIeHUsT B3aUMOCBsI3eH  (PU3MUECKOU u OCHOBHBIE 3aKOHBI OMOMEXaHUKH, oOyueHus
Grodusixu B PANY | Gronormueckoit Hayk; Owodusuka. Pomp Omodusmueckoro TEPMOJIMHAMUKH, TEMOJIMHAMUKH, JlabopaTopHsrit
2 | “gggg‘gf HHBIX gﬁ%ﬁomqecmﬁ | 3HaHMA B MPO(ECCHOHANBHON MOATOTOBKE BETEPUHAPHOTO ' GHOAKYCTHKH; CYLIIHOCTE | HCCIIENIOBATENBCKUH
TEPMOTHHAMHUKY Bpaya. M3mepenust ¢usnuecknx BenwuuH. [lIpuOmmkeHHBIE HEKOTOPBIX (PU3MUECKUX M (PU3NKO- | MPAKTHKYM
3 | OCHOBEI FeMOIMHAMHKY | BBHIYKCIICHMS. ' XUMHYECKHX METOJIOB BO3JICUCTBHS |
4 | OcnoBsl OUOAKYCTHKH ' OCHOBHBIC MHOHATHS TepMOTUHAMHKH. OCOOEHHOCTH IKHUBOTQ ¥ MCCIIEIOBAHUSI KUBBIX
OpraHu3Ma Kak TepMOJMHAMHMUecKoll cucTeMbl. [lepBbIii 3aKoH OpraHU3MOB;
TEpMOJMHAMHUKH B Ouosorumu.  TerioBoil OanmaHc KHBOT( YMeTb: BBIJICISITh KOHKPETHOE
OpraHu3Ma. 6uou3nIecKoe Cofep KaHue B
®u3NyeCKUe OCHOBBI TEPMOpPErYJSLIMM OpraHusma. Bropoi MIPUKJIAIHBIX 3a/auax Oymymien
3aKOH TEPMOJMHAMHKHU B OHOJIOTHH JIeITETbHOCTH; TI0JIb30BAThCS
OCHOBBI THAPOJMHAMHUKHN HACATBHBIX JKUIAKOCTEH. OIEMEHTH! HEKOTOPBIMH HHCTPYMEHTaMH,
TUAPOCTaTHKH.  OCHOBBI THJPOJUHAMHKH BSI3KUX JKHJIKOCTEY 00opyoBaHHEM LTS
3aKOHOMEPHOCTH TEYeHHS KPOBH B  CEPIACYHOCOCYIUCTOM 71a00PATOPHBIX, IMATHOCTHIECKUX
CHCTEME JKHBOTHBIX M deJoBeKa ApTepHalbHOE JaBiCHHE W3MEpPEeHNH , IPENICTABIATH U
ITynsc. aHAIU3UPOBATh
KonebatensHoe JIBIKCHUE Ynpyrue JedopManui. Ppe3yIbTaTBIN3MEPEHUIL;
Mexannueckne kojieOanust Mexanndeckue BOJIHBI OCHOBB BJIaieTh: QU3MICCKUMHU
akyctuku OcHoBBI Onoakyctuku MH(pa3ByK. MOHATHAMU JUISl OITCAHUS
YnbTpa3Byk TEpPMOJUHAMHYECKUX MPOLIECCOB,
JIBMDKEHUS] KPOBH, 3BYKOM3ITydEHHS
1 3BYKOBOCIIPHSTHS;
MIPEJCTABICHUEM O TEXHUKE
paboTHI C METUKO-TEXHUIECKON U
BETepUHApHOH anmnaparypoi
_ Paznen 2 DnekTpoMarHuTHBIE M3JIyYEHS U JKUBBIE OPTaHU3MBL S5 _
ONEKTPOKUHETHYECKHE SBnennss mepeHoca. TemmonmpoBOAHOCTb, BSI3KOCThb, AUGQY3HH, OK-3 3HATh: OCHOBHBIC 3aKOHBI Jlexuuu ¢ aneMeHTaMu
| JRIICHUS B KIETKE  OCMOC, DJJICKTpONPOBOJHOCTb KaK 4YacCTHbIC Cily4daud TMepeHoc¢a [K-2 ~ DJIEKTpOMarHeTu3Ma, ONTHKH, _Hp06HeMHOFO
6 | buonoreHuuaisl 3akon Oma 11 ydacTKa LENU C JKMBOM TKaHblo. SIBieHme ~ simepHO# (HU3KKH, pacKpeIBafoIye | OOydeHus
7 | JeiictBHe  JNMEKTPHYECKOTo, | MOJISPHU3ALMH KUBOH TKAHH. T ~ CYIIHOCTb (pu3MUECKUX siBIeHnii B | JlaboparopHbiit
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MAarHuTHOTI'O

AIIEKTPUYECKOTO
KUBBIC 0OBEKTHI

BsaumoneiictBue
3JIEKTPOMArHUTHBIX
OITHYECKOTO

U3ITy4eHUIt
JMana3zoHa
BEILIECTBOM

HeiictBue
M3ITy4eHU
OpTraHU3MEI

MOHHU3UPYIOLINX

Crpoenune, cBoiictBA ©  (QYHKOMM  MEMOpaHBl  KIIETKH

jal laccCHBHBIA TpaHCIIOPT BellecTBa 4Yepe3 MeMOpaHy KIETKH
- AKTUBHBIN TPaHCIOPT BELIECTBA uepes MeMOpaHny|

buonotennuan nokos. buonoreHnuan aedctBusi. M3mepenue o
peructpanus OWOMOTEHITNANOB. [ anmbBaHM3aMs W MOHO(OpE3
METO/IbI JIEYEHUS] TOCTOSIHHBIM 3JIEKTPUYECKUM TOKOM

OnextpomarHuTHoe Tone. Xapaktepuctukun OMIL:  Ilkang

QJICKTPOMArHuTHBIX BOJIH HGpeMGHHBIﬁ 3J'I€KTpI/IquKI/If/i TOK K

JKMBasi  TKaHb. JHeiictBue 3JEKTPOMArHUTHOIO OJIS
pagvoaManasoHa Ha  JKUBble  opraHusmel  YBU-tepanus
UHIyKTOTEPMHUS

Hcnyckanne W TOIONIEHME CBETa AaTOMaMU  BEIECTBa
OnTuueckas MHUKPOCKOIIHS. OcCHOBHI ¢dboromerpun
[pencrasienus o mpupoje BUAUMOIO CBeTa, MH(PAKPacHOToO Y
yAbTPa(HOIETOBOTO M3IYYEHHS M €r0 BIMSHUU HA JKHBOTHBIX
buodusuka 3putensHoro Bocmpusitus [lonspusamust  cBera
JIromuHecieHIs. Ceepxcmaboe  CBedeHHE. Dusnueckug
CBOWCTBA M OMOJIOTHYECKOE ACHCTBHUE Ja3EPHOTO N3ITYICHUS
CtpoeHne  aroMHOTO  sIIpa. PagnoakTHBHOCTE. Jo3bl
panvoaKTUBHBIX M3Ty4CHUH

KHMBBIX OpraHM3MaXx; CYIIIHOCTb
HEKOTOPBIX (PU3MUECKHUX U (PU3HKO-

- XMMHYCCKHX MCTOZI0B BO3ﬂeﬁCTBHﬂ

U HUCCIIeIOBAHUS KUBBIX
OpraHU3MOB;

YMeTb: BBIICISATh KOHKPETHOE
6roduznveckoe cosiep)kaHne B

 IPUKJIAIHBIX 3a/1a4ax Oymymieit

JEATEINBHOCTH; IPOTHO3UPOBATh
TIOCIIE/ICTBHS CBOEH
IPOQeCCHOHATEHON JIESITEIEHOCTH
C TOYKH 3PCHUS BIHSHUSA
¢usmuecknx HakTopoB Ha
O6rnoduznvecKue MporeccHl;
MOJTb30BATHCS] HEKOTOPBIMH
WHCTpYMEHTaMH, 000pyJ0BaHUEM
JUIsl 1Ta0OpaTOPHBIX,
JIUAarHOCTHYECKUX MU3MEPECHHH ,
NPENCTaBIATh U aHAJU3UPOBATh
Pe3yJIbTaThIN3MEPEHUI;

BJIATeTh. QU3NUCCKUMU
TOHSTHSIMH ULl OTUCAHUS
IIEKTPOKMHETHIECKUX TPOIIECCOB
B )KBOM OpraHH3Me, ACHCTBUS
¢u3nuecknx (HaKTOpPOB HA KHUBBIC
CHCTEMBI; IIPEICTABICHUEM O
TEXHUKE PAOOTHI C MEITUKO-
TEXHUYECKOU U BETEPUHAPHOMN
anmnaparypou

HCCIEI0BATENLCKHIA




2.4 Conep:xaHue JeKIuit

Haszsanue paznenos
JIUCIUTUIMHBI

Tema neknuun

O0béM
(akaz.4acoB)

Marepus. [pmwkenne Matepun. Pomb u mMecto OMOPH3HKH B psmy
ECTECTBEHHBIX HaYK

1 | OcHoBbl
 OMOMEXaHUKH U

OCHOBBI OHOJIOTHYECKOM TEPMOJUHAMHUKH 2

2 | 6uodHepreTHKH

3 | DieKTpOMarHUTHBIC
W3JTyIEHHs ¥ JKUBBIE
OpraHU3MBbI

ﬂeﬁCTBI/Ie QJICKTPHUICCKOI0, MAarHuTHOI'O rnojein u SJICKTPHUUICCKOI'O 2
TOKA Ha JKUBLIE OOBEKTEI

' UTOrO: ﬁ ' 6

2.5Coaepixanue 1a00paTOPHBIX 3aHATHI

Ne Hazpanue pasnenos Tema 1ab0paToOpHOTO 3aHATHA OGnbém
/1 U CIUITINHEI (axam.yacoB)
1 | OcHoBbI OMOMexaHUKH | MccnenoBaHue ABHKEHUS KPOBH B CEPACUHO-COCYAUCTON CUCTEME 2
1 OMOYHEPreTHKH XKHMBOTHBIX U YEJIOBEKA
10 | DnexkTpoMarHuUTHBIE HccnenoBanue 351eKTPOITPOBOHOCTH KUBOH TKAHH, H3MEPEHHE 2
W3ITYYCHUS U KUBBIC YIETBbHOTO CONPOTHUBIICHUS
13 | OPTaHU3MBI HccnenoBanue Maibix 00BEKTOB [IPH IIOMOIIH ONITHYECKOTO 2
MUKpPOCKOIa
_ HUTOr'O: 6
2.6 CaMmocTosITe/IbHASL pad0oTa 00y4aro IMXCS
HasBanwue paszgena Tema CP Bt CP (()216;;&;1\?1
JIICITUTIIIHBI
YacoB)
OcHoBbl OMOMeXaHUKH | COOTBETCTBYET TEMaM JIabOPaTOPHBIX HozaroroBka K ycTHOMY OIpOCY 1
| 1 OHODHEPTETHKH paboT »
CoOTBeTCTBYET TEMaM, BEIHECEHHBIM Ha CaMoCTOSTENbHOE U3YUCHNE TEM 60
CaMOCTOSITETIbHOE N3y4YEHHE
ONeKTpOMarHUTHBIE CooTBeTCTBYET TeMaM J1abOpaTOPHBIX HozroToBka K ycTHOMY Onpocy 2
U3JIy4eHUS] M JKUBBIE padoT
. OpraHu3Mbl COOTBCTCTByCT TE€MaM, BBIHECEHHBIM Ha CaMoCTOsITEILHOE H3Yy4YC€HUEC TEM 60
CaMOCTOSITENIbHOE N3YyYECHHE
Hroro: 123

2.7 ®oHJ OLIEHOYHBIX CPECTB

JU11 yCTaHOBIJIEHUSI COOTBETCTBUS YPOBHS IMOATOTOBKM oOydarommxcsi TpedoBanusiM OI'OC
BO pa3pabotaH (oHI OLEHOUHBIX CPEICTB IS TEKYIIEro KOHTPOJS YCHEBAaeMOCTH M IPOBEICHMS
IIPOMEKYTOUHOM arrecTalMy OOydamoIuxcs IO AucHUIUIMHE. OOHJ OLIGHOYHBIX CPEACTB
npencrasiieH B [Ipunoxkenun Nel.

3.YYHEBHO-METOAUYECKOE, HWH®OPMALMOHHOE HWMATEPHUAJIBHO-
TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHOBHas U JONMOJHUTENbHAs ydeOHas nuTepaTypa umeeTcss B Hayunoit Oubmmoreke u
AJIEKTPOHHON HH(POPMAIITMOHHO-00pa30BaTEIIbHON Cpelie

3.1 OcHoBHast auTEpaTypa
1. AnekceeBa, H.B. Ilpaktiukym mo ouodusuke: B 2 4. U. 1 [Dnektponusiii pecypc] / H.B.
AnekceeBa; mox pen. A. b. Pybuna. — Onektpon. Jlan. — Mocksa WM3nareabcTBO
«Jlabopartopus 3HaHwmii», 2015. — 195 c. — Pexxum nocryma: https://e.lanbook.com/book/70695
2. IIpaktukym mo 6uodusuke: B 2 4. Yacte 2 [DeKTpoHHBINA pecypc] : yaeOHoe mocobue / moj
pen. A.b. Pybuna, I'.B. MakcumoBa, C.M. PemennukoBa. — DnekTtpoH. JlaH. — Mocksa
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https://e.lanbook.com/book/70695

WN3narenbctBo  «JlaGoparopuss  3Hammii», 2017. — 512 ¢ - Pexum gocryma:
https://e.lanbook.com/book/97413

3.2 /lonoJHUTEJIbHAS JIUTEpaTypa
1. Bonbkenmreitn, M.B. Buodpusuka [DaekTponHslii pecypc] : yuebHoe mocobue / M.B.
Bonbkenmreitn. — Onektpon.gan. — Cankt-IlerepOypr : Jlawp, 2012. — 608 c. — Pexum
nocryma: https://e.lanbook.com/book/3898
2. UBanoB U. B. OcHoBbl (usuku u O6uodusuku [DnektpoHHblit pecypc]: / UBanos U. B. —
MockBa: Jlanp, 2012 — Jloctyn k mosHOMYy Tekcty ¢ caidta OBC  Jlaus:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3801
3.MBanoB M. B. COopHHMK 3amad Mo Kypcy OCHOBBI (U3UKA M OHOPU3UKK [DIEKTPOHHBIH
pecypc]: / WBanoB n. B. - Mockaa: Jlanb, 2012. -
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3802
4. Hukusa, A. buopusuka . xoncrnekt nekuuii / A. Hukusa, O. JlaBbioBa ; MUHHCTEPCTBO
oOpa3oBanus u Hayku Poccuiickoit ®enepauun, denepanpHoe rocyaapcTBEHHOE OIOKETHOE
00pa30BaTeNbHOE YUPEXKIEHHE BBICIIETO NpoQeccHoHaNbHOro oOpa3oBaHus «OpeHOyprckuit
rocyaapcTBeHHbIN yHUBepcuTeT». - Opendypr : OI'Y, 2013. — 104 c. [DnexTpoHHBIN pecypc]. —
http://biblioclub.ru/index.php?page=book &id=259291

3.3. [lepuoauveckue n3IaHus

3.3.1 «BerepuHapus» HAYIHO-TIPAKTUYECKHUH K YypHAII
3.3.2 «BerepuHapusi, 300TEXHHUSI 1 OMOTEXHOJIOTHsD» HAYIHO-TIPAKTHIECKU I JKypHAIT

3.4  DjeKTpOHHBbIE H3TAHUS
1. Hayunsrii xypraan «AIIK Poccun» http://www.rusapk.ru
3.5  YueOHO-MeTOAMYECKHE PA3PAOOTKH

VYuebHO-MeTouYecKe pa3padoTKu HMeEITcs Ha Kadenpe, B HaydyHoOW Oubnuoreke, B
nokasibHOM ceT 1 Ha caiite PI'BOY BO HOxno-Ypanbckuii 'AY:

1. buonormueckass Qusuka [DIEKTPOHHBIA pecypc| : METOAWYECKHE PEKOMEHIAIMM IO OpraHU3aIiH
CaMOCTOSITENIbHON paboThl s oOywarommxcs no cnenuanbHocTH 36.05.01  Berepunapus, ypoBeHb
BBICIIETO 00pa3oBaHusl crenuanureT, Gopma oOydenus 3aounas: / coct. H.P. Ilrtanesa; FOxHO-
VYpansckuit 'AY, UncTtuTyT BerepunapHoil MenuuuHsl. - Tpounk: FOxuHo- Ypansckuit ['AY, 2019. - 50
c.— Pexxum moctyna: https://edu.sursau.ru/course/view.php?id=1314

2. buonormueckas ¢usmka [DIEKTPOHHBIA pecypc] : METOAWYECKHE yKa3aHHUs K JIAOOPaTOPHBIM 3aHATUSIM
il oOydaronmxcss mo crnenuanbHoctd 36.05.01 Berepunapus, ypoBEHb  BBICHIETO OOpa3OBaHHUS
criernanuter, ¢opma o0ydenus 3aounas / H. P. Ilramesa; FOxuo- VYpambckuit ['AY, UucTuUTyT
BeTepuHapHoi Meaunuubl. - Tpounk: KOxuHo-Ypanbckuit 'AY, 2019. - 220 c¢. — Pexum pgoctymna:
https://edu.sursau.ru/course/view.php?id=1314

3.6 DJeKTpoHHBIE pecypchl, HAXOAs LIIMecs: B CBOOOHOM qocTyne B ceTu UHTepHeT

EnunHoe okHO 1ocTyna K yaeOHO-MeToarndecKuM pa3paborkam https://roypray.pd
OBbC «M3narennctBo «Jlaub» — http://e.lanbook.com

OBC «YuuBepcurerckas oubamorexa online» — http://biblioclub.ru

Hayunas snextponHas 6ubimoreka «eLIBRARY .ru»

el A\

3.7 llepeyeHb NH(POPMALMOHHBIX TEXHOJIOT M, HCIIOJIb3yeMbIX IPH OCYIECTBICHUH
o0pa3oBaTeJbHOI0 MPOLECca Mo JUCHUNINHE, BKJIKYasi NepevyeHb MPOrpaMMHOI0
o0ecriedyeHUs1 1 UHGOPMALMOHHBIX CIIPABOYHBIX CHCTeM (IIPU HEOOXOAUMOCTH)
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https://e.lanbook.com/book/97413
https://e.lanbook.com/book/3898
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http://e.lanbook.com/books/element.php?pl1_cid=25&amp;pl1_id=3802
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http://e.lanbook.com/
http://biblioclub.ru/

B Hayunoil Oubnnoreke ¢ TepMMHAJbHBIX CTaHLIMH MPEAOCTABISAETCS IOCTYN K 0Oa3am
JAHHBIX:

DIIEKTPOHHBIN KaTajor WNHuctuTyTta BETEPUHAPHON MEIULIMHBI -

http://nb.sursau.ru:8080/cgi/zgate.exe?Init+1VM_rusl.xml,simpl VM1.xsl+rus

[IporpammHoe obecrieueHue:
Microsoft Office Basic 2007 w/Ofc Pro Tri (MLK) OEM Sofware S 55-02293
Windows XP Home Edition OEM Sofware Ne 09-0212 X12-53766
MyTestXPRo 11.0
AntuBupyc Kaspersky Endpoint Security

3.8 MaTepuaibHO-TeXHUYECKOe ofecnedeHue JHCHUIIMHBI
[Tepeuens crienuanbHBIX MTOMENICHUN Kadeapsl
1. Yuebnast ayauropus Ui NpOBEAEHUS 3aHATUH JIeKLHOHHOro Tiuna Ne 328.
2. YueOHas ayAuTOpHs JUI IPOBEIEHUS 3aHATUI CEMUHAPCKOro TUMa (1a00paTOpHBIX 3aHITHIA),
I'PYNIOBBIX U MHAUBHYaIbHBIX KOHCYIbTALUHI, TEKYLEr0 KOHTPOJISA U IPOMEKYTOUHOMN
arrecranuu Ne 318; Ne 423,
3. [Tomenienue st camocTosTeNbHON padoTer Ne 420.
4. [Tomerenue st XpaHEHUs. U TPOPUIAKTUUECKOr0 00CIyKUBaHUs yueOHOro obopynoBanus Ne
316, Ne 426.
[lepeuenr ocHOBHOI0 060PYAOBaHUS

Amnmapat YBY, 3ou1 marautHbId, Mogens «CTpoeHne KIeTOYHOM 000109ku», Moaens
rnasa,Peppakromerp, Tepmocrat TC-80, Dnekropuut (LK), ['urpomerp BUT-1, Jlrokemertp,
Muxkpockon «buonam», Ocuunorpad, [lonspumerp, [Tcuxpomerp, Tonomerp, Ll TaHTeHIUPKYIIb,
Jlrokemerp TKA-JIFOKC,Hoytoyk LENOVO G 570, I[Tpudop BYII-1, Ilcuxpomerp MB 4-2-M,
Peppaxromerp UPD 454, Cuetunk I'erepa-Mronepa, Dnunuackon, {locka ayauropsas. pH-
metp-150 MU, BonsHas6ans KoMOMHHpOBaHHAsI Ja0opaTopHas; peppakTOMETp, IITATUBbI
1abopaTopHbIe, SNEKTPHUECKas TUIMTKA JJAO0OpaTOpHAst ¢ 3aKPBITON crupaibio; puctuiusitop UD-
1100; xkomopumerp KOK-2;repmocrat TC — 80.

[Ipoune cpencrBa o0yueHus

JlaGopatopHast mocyna, XuMuueckue peaktuBbl.CekyHaomep, Buckosumerp OctBanbia,
Buckosumerp BK — 4, Mukpoamnepmetp, Peoctar, Beikmouarens, [lepekmouarens, McrouHuk
Toka, Bonmbt™erp, Ilorennmomerp, Ilanens anst cOOpKM sieKTpuyecKoil uenu, Mumammepmerp,
Anmapat s ranbBaHu3anuu, VcrouHuk cBeta — mpoektop, JAudpakunonnas pemerka, Habop
ceetouibTpoB, Cnekrpockon, Jlamna nHakanuBanus, Jlamna pryrHas, Kroosera, Ctomuk, HabGop
UHAYKTOpOB, Mozens TkaHel xuBoro opranusma,.llltatuser, Ctakanbl crekiastHHble 100 mut, 50 M
no 10 mr. ®nakons! crexkisHHEbIe 50 M u 100 M mo 10 mr, Tepmomerp crnmproBoi, JleHTa
u3MeputenvHas, PunbTpoBanbHas Oymara, Tkanp pactenus, Barta, Cnoupr STUJIOBBIH,
HuctunmupoBanHas Boaa, KpoBb kuBOTHOTO. [lepeHOCHON MyIbTUMEIUUHBINA KOMILIEKC.

MarepuajibHO-TeXHHYECKOe o0ecnedeHne J1a00paTOPHbIX 3AHATHH

Howmep Tema maboparopHoOi HasBanue HazBanue o0opynoBaHus 1 MaTepraIoB
nabopaTopHOI paboTHI CHEUaTbHOMN
paboThI _ _ naboparopun _
1 HccnenoBanue ABUKEHUS yueOHas ayauTopust | cUrMOTOHOMETD, (POHEHIOCKOIL, CeKYHIOMED,
KPOBH B CEPJICUHO- JUTSI TPOBE/IeHUsT | A€3UHGULIUPYIOLIas )KUIKOCTD (CIUPT
COCYANCTOH cucTeEME 71a00paTOPHBIX STHJIOBBIN), BaTa
KMBOTHBIX U YEIIOBEKA _ 3aHATHH Ne423 |
2. HccnenoBanue ydeOHasi ayIUTOpHUsl | UCTOUYHMK IOCTOSHHOIO TOKA, BOJbTMETD,
JIEKTPOIPOBOAHOCTU JUIS IPOBEZIEHUsT | MUKPOAMIIEpMETP, CEKYHAOMEp, HOTEHLIUOMETD,
JKUBOM TKaHU, U3MEPEHUE 1a00paTOPHBIX TKaHb PacTEeHHs, KOJIOJ0UKa JUIsl (PUKCAIIH
| YAENBHOIO CONPOTUBICHUS |  3aHATUi Ne423 . TKaHU, 3JIEKTPO/Ibl, BBIKJIIOYATEIb,
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http://nb.sursau.ru:8080/cgi/zgate.exe?Init+IVM_rus1.xml,simpl_IVM1.xsl+rus

COEMHUTENBHBIE TIPOBOJA, MIUIIIUMETPOBAst
Oymara, TuHeWKa, aHeb 171 COOpKH
3JIEKTPUUYECKOM LIETIH SKCIIEPUMEHTAIbHON

YCTaHOBKH
HccnenoBanne Malbix ydeOHast ayAMTOpUsl | MUKPOCKOII, IPEAMETHBIC 1 MOKPOBHbBIE CTEKJIA,
00BEKTOB MPHU TOMOIIIH JUTSL TIPOBEICHUS MHUKPOMETPHI (OOBEKTHBIN M OKYJISIPHBIN),
OTNITHYECKOTO MUKPOCKOTIA 71a00paTOPHBIX TUTACTHHKA C OTBEPCTHEM, KaTETOMETP, (hIIaKOH
3aHsTHA Ne423 C THJIOBBIM CITUPTOM, BaTa
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I[TPUJIOXKEHMUE 1

®OH/]I OLIEHOYHBIX CPEJICTB

TCKYUICTO KOHTPOJIA U HpOMGH(YTOqHOﬁ aTTeCTalluu 110 JUCLHHUIIJINHE

b1.5.06 BUOJIOTUYECKAA OU3UKA

VYposens Beicuiero oopasosanus - CIIELHHUAJIUTET

Koa n cnenmansHocth: 36.05.01 Berepunapus
HanpagJjieHHOCTH mporpamMmsl — J{lnarHocTrka, 1edeHne u npouiakTika 00Ie3Hel )KUBOTHBIX

Kanupukauus — BerepunapHsblii Bpay
®opma o0ydyeHHs: 3a09HAs
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1 lnanupyemble pe3yabTarThbl 00ydeHHs (MOKa3aTe I C(POPMUPOBAHHOCTH KOMIIET €HIIH )
Komnerenuinu 1o 1aHHON AUCHUTIIIMHE GOPMUPYIOTCS HAa OA30BOM dTare

KonTtponupyembie KOMIETEHIIMH

3YH

3HaHUA

OK-3
- TOTOBHOCTb K CaMOPa3BUTHIO,
camopeanu3aluH,
caM000pa30BaHuIo,
UCIIOJIb30BaHHIO TBOPYECKOTO
HOTEHIIHAa

3HaTh POJIb M MECTO OMODHU3UKH B PALY

CCTCCTBCHHBIX HAYK

YMCHUA
YMeTb: -BHIICIATh KOHKPETHOE OHodu3ngeckoe
COJIep)KaHue B MPUKITAJHBIX 3aa4ax Oyaymen
JeATENbHOCTH,
-[IPOTHO3UPOBATH MOCIEICTBHS CBOCH
po(ecCHOHATBHOM ASSITENHHOCTH C TOUYKU
3peHus BIUSHUS QU3NYECKUX (HaKTOPOB HA
OouoduzndecKkue MpoLEecChl

HaBbIKH

Bnaners:

- (PM3MYCCKUMU MOHITUAMHE IJIsl OHCAHHS
TEPMOIUHAMHUYECKHX POLECCOB, IBIKEHHS KPOBH,
3BYKOH3JIYYCHHS U 3ByKOBOCIIPUSTHS,
ANIEKTPOKUHETUYCCKUX TIPOLIECCOB B )KUBOM
OpraHu3Me;

- JUIsl OTIMCaHUs! IeHCTBUS (pr3ruecKuX (PaKTOpOB Ha
KUBBIE CHCTEMBI.

[K-2
- YMEHUEM TIPABHIBHO
MOJTL30BAThCS METUKO-
TEXHUYECKON U BETepUHAPHOI
anmaparypoi, MHCTpYMECHTapUEeM U
000pyJI0BaHUEM B JTAOOPATOPHBIX,
JUArHOCTHYECKUX ¥ JICdeOHBIX
HEISAX U BIaJICHHEM TEXHUKOU
KIIMHUYECKOTO UCCIICIOBAHMUS
JKUBOTHBIX, HA3HAUCHHEM
HEOOXOIUMOTO JICYCHUS B
COOTBETCTBHU C ITOCTABICHHBIM
JTUarHO30M

3HATh!
- OCHOBHBIC 3aKOHBI OMOMEXaHHKH,
TEePMOTUHAMUKH, TEMOTUHAMHUKH,
OHMOaKyCTHKH;

3JIEKTPOMAarHeTu3Ma, ONTHKH, SIAEPHON
(U3MKH, PACKPBIBAIOIINE CYITHOCTh

(u3HUECKNX SBIEHUN B JKUBBIX
OpraHU3Max;

- CYIITHOCTb HCKOTOPBIX (1)I/I3I/I‘I€CKI/IX n

(1)I/IBI/IKO-XI/IMI/I‘IGCKI/IX MECTOO0B

B03,HCI>'ICTBPI$[ U HCCICO0OBAaHUA XHBBIX

OpraHn3MoB;

YMeTh: BBIACIATh KOHKpETHOE Ono(du3ndeckoe
coziep KaHue B MPUKIIAAHBIX 3a1a4ax Oyayme
JeATEeNbHOCTH;

- IPOTHO3UPOBATH ITOCIIEACTBHS CBOCH
npohecCHOHANILHON NeATEBHOCTH C TOUKH
3peHus BIUSHUS Pr3ndeckux pakTopoB HA
Omo¢u3nIecKrue MPOIIECCHI;

- I0JIb30BAThCSl HEKOTOPBIMH UHCTPYMEHTaMH,
000opyaoBaHKHEeM I Ta0OPaTOPHBIX,
JUAarHOCTUYCCKUX I/IBMepeHI/Iﬁ , IPCACTABJIATE U
AHAJIM3UPOBATh PE3YNbTATBIN3MEPEHUI

Brnagers: ¢u3nueckuMH TMOHATHSMHU IS OIMCAHMS
TEpPMOJMHAMHYECKUX MPOIECCOB, ABMKEHHS KPOBHU
3BYKOM3ITYYECHUS " 3BYKOBOCHPUSTHS,
IEKTPOKUHETHIECKUX MPOLIECCOB B KHBOM
OpraHu3Me
BIaNETh: (U3MUYECKUMHU TIOHATUSMH [UIST OIHCAHMS
eHCTBUS (PU3UIECKUX (DAaKTOPOB HA KHUBHIC CHCTEMB
BJIAJICTh:IPE/ICTABICHUEM O TeXHHKe  paboThl
MEIUKO-TEXHUYECKON U BETEPUHAPHON annapaTypou.
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2 Iloka3aTe/ iU, KPUTEPUM M LIKAJIA OLEHUBAHUSA c(POPMHPOBAHHOCTH KOMIIETEHIUI

JIEHCTBUS (PU3UICCKUX
(haxTOpPOB HA KUBBIC
CHCTEMEL.

OpraHu3Me; JUIsl OITUCAHUSI
JIEHCTBUS (PH3UIECKUX
(hakTOpOB HA JKUBHIC
CUCTEMEL.

MPOIIECCOB B )KUBOM
OpraHu3Me; JUisl OTTUCAHUSI
JIEHCTBUS (PU3UICCKUX
(hakTOpOB Ha JKUBHIC

- CUCTCMBI.

MIPOLIECCOB B )KUBOM
OpTaHM3ME; JUIS OITMCAHUS
JIEUCTBUST (PU3HYECKUX
(hakTOpOB Ha JKUBHIC
CHCTEMBI.

Komnerenuus [Nokazarenu chopMUPOBAaHHOCTH Kpurepuu onenupanus
, , : HEY/I. : OBIL X0pouIo OTJINYHO
OK-3 3HACT POJIb K MECTO OTCyTCTBYIOT 3HaHM 11O OGHapyxuBaeT crnadbie 3HaeT pojib U MECTO OTIIMYHO pa3dupacTcs B
- TOTOBHOCTE K O6nodu3uKH B psy JHUCLHIIINHE, 3HAHUS 110 JUCHMILINHE, HE OouodusukH B psy BOIIpOCax JMCLMIIINHEIL,
CaMOpPa3BHUTHIO, E €CTCCTBEHHBIX HAYK HE CHOCO6C‘IIJI INPpUMEHUTD UX B CHOCO6eH HPHMGHPIT]) HUX B €CTCCTBEHHBIX HAYK, YMEET MPUMCHSATH 3HAHUSA
caMopeaH3aliy, 5 KOHKPETHOW CUTYalluu KOHKPETHOW CUTyaluu IyTaeTcs B HEKOTOPBIX IS peLeHNs
caMo06pa30BaHHIo, & MEJIKHX BOIPOCAX HPOU3BOACTBEHHBIX
| MCIIOJIL30BAHUIO . BOIPOCOB
TBOPYECKOTO YMETh: -BBIICIIATH He cnocoOeH BBIICIIATH CIoco0eH (pparMEHTApHO CHIOCOOCH K CUTyaTUBHOMY UCO3HaHHO
OTEHIHANA KOHKpETHOEe OMO(BH3HIECKOe | KOHKpeTHOe OMO(MH3MYECKOe | BBIIEIATH KOHKPETHOS BBIJICICHUIO KOHKPETHOTO BBIJICIISICT KOHKPETHOE
COJICp)KaHUE B MIPUKIIAHBIX | COJCp)KAaHWE B MPUKIAAHBIX | OHodu3uueckoe colepxanue | OHODHU3MIECKOTO Ouodusmgeckoe coaepkanue
3amavax Oymymen 3amavyax Oymymen B TMIPUKJIAJIHBIX 3a/1a4ax COJICp>KaHUsI B IPUKIAJHBIX | TMPUKIAAHBIX 3a]a9aX
JIeATENbHOCTH, JIeATENbHOCTH, OyIylel 1esaTeIbHOCTH, 3amavax Oymymiei OyzyIuei IesTensHOCTH,
= | -TPOTHO3UPOBATh -[IPOTHO3UPOBATH -[IPOTHO3UPOBATh JIeATENBHOCTH, -[IPOTHO3HUPYET MOCIEACTBHS
S | mocnencTBHs CBOeH TIOCIIEZICTBHS CBOCH HOCJIE/ICTBHS CBOCH -IPOTHO3HUPOBAHUIO cBoeii podeccnoHansHON
S | mpodeccronanbHOl npodeccnoHaNbHON npodeccnoHanTbHON MOCJEACTBUI cBOEit JIESTEIIBHOCTH € TOUKH
” | HesTeNBHOCTH C TOUKH JEATENEHOCTH C TOYKH JeATENbHOCTH C TOUYKH npo¢ecCUOHATbHON 3pEHUS BIUSIHUS
3pEHUs! BIUSIHUS (PU3MUECKUX | 3PECHUS BIMSHUS 3peHHs BIUSHUS (DU3HUECKUXISSITENHHOCTH C TOUKH ¢bu3ndeckux (HakTopoB Ha
(axTOpOB Ha ¢u3nueckux pakTopoB Ha (dakTopoB Ha OuoduznyecKuSpeHus BIUsHUA QU3NYecKUX | OMO(pU3UUECKHE MPOIECCH
ouogusMueckue Impoueccyl | OMOpU3MYECKHE TIPOLECCH | MPOLECCHI (bakTOpoB Ha
. OModu3uYecKue TPOLECCHI
Braneer pusnueckumu OTCYTCTBYIOT HaBbIKH [MposiBnsiet ciabble HABBIKH B HCKOTOPBIX CITyTasX He B nonHOM 00BeMe BiazeeT
TIOHATUAMH ISl OTIHCAHHUS IpUMeHEeHHs (U3HUIECKIX TIpH NPUMEHEHUH MOZKET IPHMCHHTD (U3HYECKMMY TOHATHAMH
TEPMOAMHAMHYECKHX HOHATUH IS OTIMCAHUS (U3HYECKHX TIOHATHIA JUTS usuueckne mOHATHS 2T VIS OTIMCAHUS
TIPOLIECCOB, IBHKEHHUS TEPMOAMHAMHYECKHX OIMCAHUS OIMCAHNS TEPMOAMHAMHYECKHX
KPOBH, 3BYKOU3/TydEHHUs U TIPOLIECCOB, IBHKEHHUS TEPMOAMHAMHYECKHX TCPMOMHAMHUHYCCKUX TIPOLIECCOB, IBHKEHHUS
. | 3ByKOBOCTIpUATIS, KPOBH, 3ByKOU3TydEHHUS U TIPOLIECCOB, IBHKEHHUS TIpOLCCCOB, NBIKCHIA KPOBH, 3BYKOU3/TydEHHUS U
£ | 2EeKTPOKHHETHYECKHX 3BYKOBOCHIPHATHS, KPOBH, 3BYKOU3/TydEHHUS U KpOBH, SBYKOUSTYICHIA 1 3BYKOBOCTIPUATHS,
B | mpoleccos B KUBOM 3JIEKTPOKHHETHYECKUX 3BYKOBOCHPHSATHS, 3BYKOBOCIPHATHL, MEKTPOKHHETHIECKHX
T | opraHM3Me; s ONHCAHUS TIPOLIECCOB B KUBOM MEKTPOKHHETHIECKHX SJICKTPOKHHETHICCKIX TIPOLIECCOB B KHBOM

OpraHu3Me; JUIsl OTTUCAHUSI
JIEHCTBUS (PU3UICCKUX
(hakTOpOB HA JKUBHIC
CHUCTEMBEL.
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TIK-2
- YMEHUEM
MIPaBUIBHO
MOJIL30BaThCS
MEIUKO-
TEXHUYCCKON U
BETEpUHAPHON
anmnaparypou,
WHCTPYMEHTapHEM
1 00opyIoBaHNEM
B JIaDOpaTOPHBIX,
JIUAarHOCTHYECKHUX
U JIe4eOHBIX LIEIAX
U BJIaJIEHUEM
TEXHUKOM
KIHHUYECKOTO

| MccnenoBaHus
’KABOTHEIX,
Ha3HAYEHHEM
HEOOXOIUMOrO
JIEYEHUS B
COOTBETCTBHUHU C
IMOCTaBJICHHBIM
JIUAarHO30M

3HAET OCHOBHBIC 3aKOHBI
OMOMEXaHUKH,
TEPMOANHAMHKH,
TeMOJMHAMHUKH,
OMOaKYCTHKH;
JNIEKTPOMArHeTH3Ma,
OIITHKH, ACPHOI HU3HKH,

OTCyTCTBYIOT 3HaHUS 110
JTUCLUIUIMHE,

HE CIoco0eH MPUMEHUTH UX
B KOHKPETHOW CUTYyallul

OO0HapyxuBaeT cinalbie
3HAHUS [0 TUCIUIUIAHE, HEe
Croco0eH MPUMEHUTH UX B
KOHKPETHOM CUTYAINH

3HaeT OCHOBHBIC 3aKOHBI
OHOMEXaHHUKH,
TEPMOIMHAMHUKH,
TeMOIMHAMHKH,
OMOaKyCTHKH;
JJEKTPOMAarHeTH3Ma,
OTITUKH, SIACPHON PHU3UKH,

OtnnyHo paszbupaercs B
BOIIPOCAaX  JMCIUILIMHBI,
yMeeT MPUMEHSTh 3HaHUS
JUISL pellieHHsT
IMPONU3BOACTBECHHBIX
BOIIPOCOB

- TIOJIb30BAaThCSl HEKOTOPHIMU
HWHCTPYMEHTAMH,
00opyI0BaHUEM ISt
71a00paTOpHBIX,
JIMArHOCTHYECKHIX
HU3MEpEeHHH , IPEACTABIATD U
AHAITM3UPOBATH PE3YIIBTATHI
HU3MEPEHUN

- IIOJIb30BaThCSl HEKOTOPHIMHU
MHCTPYMEHTaMH,
o0opyIoBaHHEM IS
1a00paTOPHBIX,
JMarHOCTHYECKUX
W3MEpEeHUH , TIPEJICTaBISATh
Y aHAJIM3UPOBAThH
Ppe3yNIbTaThl U3MEPEHUN

- TI0JIb30BaThCS HEKOTOPBIMHU
UHCTPYMEHTaMH,
000opyIOBaHHEM TSI
1ab0paTOPHBIX,
JHarHOCTHYECKUX
W3MEPEHHH , IPEACTABIATD U
AHATM3MPOBATH PE3YIHTATHI
HU3MEpPEHUI

- IOJIb30BaThCs] HEKOTOPBIMU
HWHCTPYMEHTaMH,
000opyIOBaHUEM IS
mab0opaTOPHBIX,
JIMarHOCTHYECKHUX
W3MEpPEeHNH, PEACTABISATh U
aHaJIM3UPOBATh PE3yJIbTaThI
H3MEepeHuit

¥ | PACKPHIBAIOIIHE CYIIHOCTD PACKPBIBAIOLIHE CYIIHOCTh
Z | dusnyeckux sBICHUH B (u3nuecKkux sBJICHUI B
& | KMBBIX OpTaHH3Max; JKUBBIX OPraHU3MAaXx;
- CYLIIHOCTh HEKOTOPBIX - CYLITHOCTh HEKOTOPBIX
(busnueckux u GU3UKoO- (uznueckux u GU3MUKO-
XMUMHYECKUX METOJIOB XHUMHAYECKUX METOJIOB
BO3JEUCTBUS U BO3JICICTBUS U
HCCIIEOBAHNUS JKUBBIX WCCIIEI0OBAHUS JKUBBIX
OPraHu3MOB OPraHu3MOB
YMeerT BBIIEnATh He crioco6en BbIIETATE CrocoOeH BBIAEIATD Cmocoben OCO03HAHHO BBIAEIAET
KOHKpETHOE OMO(pU3NUECKOE | KOHKpPETHOE OHOPH3NIECKOe | KOHKpPETHOE Grodusnueckoe | 060CHOBAHHOBBIIETSATH KOHKpeTHOe Ornoduznieckoe
COZIEp’KAHUE B MIPUKJIAJHBIX | CO/ACPXKAHHE B MPUKIIAJHBIX | COJACPIKAHUE B MPUKIIAIHBIX KOHKpETHOE OMO(H3HIECKOe | CO/Iep)KaHUE B MPUKITATHBIX
3ajavax Oymymien 3amadax Oymymein 3amavax Oymymeit COJIEpKAHUE B MTPUKIIATHBIX 3amaqax Oymymien
JeATeNbHOCTH; JesATEeNEHOCTH; JeATENbHOCTH; 3ajayax Oymymeit JesTEeNbHOCTH;
- IPOTHO3UPOBATH - IPOTHO3HPOBAThH - IPOTHO3UPOBATH JIeSITeNIbHOCTH; - IPOTHO3UPYET
MMOCJICACTBHUS CBOCH MOCJIEACTBUS CBOEH MOCJICACTBHUS CBOEH - IPOTHO3UPOBATh IIOCJIEACTBUS CBOEH
npo¢eCCHOHATBHOMN npoheCCHOHATBHOMN npoheCCHOHATBHON TIOCTIC/ICTBUS CBOCH po¢heCCHOHATBHOM
JEATENbHOCTH C TOYKH JEATENbHOCTH C TOYKH JEATENBHOCTH C TOUYKH npodeccHOHaAIBHON JEATENbHOCTH C TOYKH
« | 3PCHHS BIMSHUA ¢du3nUecKnX | 3peHHs BIUSHUA 3peHus] BIMSHUA (PU3HUECKH] NESTEILHOCTH C TOUKH 3pEHUS BIUSHUS
S
= g)lig(;cl)gcl); ::Kne . . ¢usnueckux GakTopoB Ha . (baKTOpOB. Ha Ouodusnueckn| 3penus BIusanus puznueckux | Gusnuecknx GakTopos Ha .
= poueccel; | Ouodu3nveckue IPOLECCHl; | MPOLECCH; (akTopoB Ha Ouo(uU3MIECKHe MPOIECCH;
~ O6rnodusnvecKkue MpoIecchl; | - MONb3YyeTCsS HEKOTOPBIMH

WHCTPYMEHTaMH,
o0opyIoBaHUEM ISt
11a00paTOPHBIX,
JIMarHOCTHYECKUX
U3MEPEHUH , IPEACTABIISIET U
aHAIN3UPYET PE3YIIbTaThI
HU3MEPEHUN
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Hawikn

Biageerdusnueckumu
MTOHATHIMU JIS OIUCAHMS
TEPMOJINHAMHYECKIX
MPOIIECCOB, ABHKCHUS

KpPOBH, 3BYKOH3IIYUCHHS U
3BYKOBOCIIPHATHS,
AIEKTPOKMHETHICCKUX
TIPOIIECCOB B KUBOM
OpraHu3Me; JUTsl OTIFCAHUS
JICHCTBUS (PH3UUCCKUX
(haKTOpOB HA JKUBBIC
CHCTEMBI

BIIAJICTh: TPEACTABICHUEM O
TEeXHUKE pabOTHl ¢ MEIUKO-
TEXHUYECKOHN U
BETCpUHAPHOM aImapaTypou.

OTCYTCTBYIOT HaBBIKH
NpUMeHEHHsT PUINUECKUX
TIOHSITHI JUTS OTIMCAHUS
TEPMOJMHAMHYECKUX
MPOIIECCOB, ABMKECHHS
KPOBH, 3BYKOU3JTYUCHUS
3BYKOBOCIPHSTHS,
INMEKTPOKMHETHIECKUX
MIPOLIECCOB B )KUBOM
OpTaHM3Me; JUIsl OIUCAHUS
JICUCTBUST (PU3UUECKUX
(haKTOpOB Ha KUBBIC
CHCTEMBI; IPE/ICTABICHUS O
TEXHUKE PabOTHI C MEAUKO-
TEXHUUYECKON U
BETEpUHAPHON
anmnaparypoi.

[posiBiiseT ciabbie HABBIKK
MpUMEHEHHST (PU3UUECKHX
TOHATHIN JIJIsl OTIUCAHUS
TEPMOIMHAMHYECKUX
MIPOIIECCOB, ABIKCHHUS
KPOBH, 3BYKOU3IYUEHHUS U
3BYKOBOCHPHSITHS,
IIEKTPOKUHETHYECKUX
MIPOIIECCOB B KHBOM
OpraHu3Me; JUIsl OTIUCAHUSI
JISUCTBUST (PU3UUECKUX
(haxTOpOB Ha KHBBIE
cHCTeMbI; (hparMeHTapHO
MPE/ICTABIISIET BOTIPOCHI
TEXHUKH PabOThI C MEAUKO-
TEXHUYECKON U

BETEPUHAPHOW annaparypoil.

B HEKOTOpBIX Clyyasx He
MOXeT IPUMEHUTD
bu3uUecKre MOHITHS IS
OTHCAHUS
TEPMOTUHAMUYECKHX
MPOLIECCOB, ABHKCHUS
KPOBH, 3BYKOU3ITyYCHHS U
3BYKOBOCIIPHUSTHS,
ANIEKTPOKUHETUIECKHX
MPOLIECCOB B )KUBOM
OpraHu3Me; Uil OIHCaHUs
JIEUCTBUST (PU3MUECKUX
(haKTOpOB Ha KUBbIC
CHCTEMBI, HE TIOJIHbIE
MPENICTABIICHUEM O TEXHUKE
pabOoTHI ¢ METUKO-
TEXHUYECKON U

BETEPUHAPHOW anmnaparypoil.

B nmonroM 00beme ipu-
MEHSIET Ha MPAaKTHKE
(usnuecKre MOHATHUS [T
OTHCAHUS
TEPMOMHAMUIESCKUX
TIPOIECCOB, IBIKCHHUS
KPOBH, 3BYKOU3IYUCHHS U
3BYKOBOCIIPHUSATHS,
INEKTPOKHUHETHICCKUX
MPOILIECCOB B )KUBOM
OpraHu3Me; JUisl OITUCAHUS
JIEUCTBUST PU3UIECKUX
(haKTOpOB Ha KHBBIE
CHCTEMBI; BIIaJIeeT
MPEJICTABIICHUEM O TEXHHUKE
paboTHI ¢ METUKO-
TEXHUYECKOHN U

BETEPUHAPHOM anmnaparypoil.

19




3 TunoBble KOHTPOJIbHbIE 33JJaHUSI M HHbIE MaTepPHAJIbl, HEOOXOAUMBbIE IS OLEHKH
3HAHWi, YMeHMii, HABBIKOB ¥ ONbITA [eATEIbHOCTH, XAPAKTEePHU3YIOIMX JTaIbl
(¢opmupoBanus komnereHuui B npouecce ocsoenus OINOIT

TunoBble KOHTPOJIBHBIE 3a/laHUs U MaTepHabl, HEOOXOIUMBIE JUIsl OLEHKHM 3HAHUM, yMEHUI
U HaBBIKOB, XapaKTEPU3YIOIIUX 0a30BbIi 3Tan (GOPMHUPOBAHUS KOMIIETEHIMH B MpOIlecCCe OCBOCHUS
OIIOLII, conepxarcs B yaeOHO-METOIUIECKUX pa3pabOTKax, MPUBEACHHBIX HUXKE.
1. buonornueckass ¢usuka [DIEKTPOHHBIA pecypc] @ METOAMYECKHEe PEKOMEHAAUH  I10
OpraHM3alli CaMOCTOATENbHOM paldoThl Juid oOydaromuxcss 1o crenuanbHocT  36.05.01
BetepuHnapusi, ypoBeHb BBICIIETO 00pa30BaHUsI CrEHHAInTeT, Gopma oOydeHus: 3ao4Has: |/ COCT.
H.P. Illtanesa; FOxuo-Ypansckuii I'AY, UHcTUTYT BeTepuHapHOil MequuuHbl. - Tpounk: FOxHO-
VYpansckuii AV, 2019. - 50 ¢.— Pexxum nocryna: https://edu.sursau.ru/course/view.php?id=1314
2. buonornueckass ¢usuka [DJEKTPOHHBIH pecypc] |  METOAMYECKHE  YKa3aHUs K
7a00paTOpHBIM 3aHATUAM JJIs oOywarommxcst o crnenuansHoctd 36.05.01 Berepunapusi, ypoBeHb
BBICIIETO 00pa3oBaHusl crenuanuter, (opma oOydenuss 3aounas / H. P. Ilranesa; FOxHo-
Vpansckuit 'AY, Unctutyt BeTepuHapHoi Meauiiuubl. - Tpouuk: KOxuo-Ypansckuii 'AY, 2019. -
220 c. — Pexxum pocryna: https://edu.sursau.ru/course/view.php?id=1314

4 Meroauyeckue MaTepuajbl, ONpeAeJslONIMe MPOUeAYPbl OUECHUBAHUSA 3HAHMM,
YMEHHH, HABBIKOB M OIbITA [1eATEJbHOCTH, XaPaKTepU3YWIIMX IJTanbl (GopMHPOBaAHMS
KOMIIETeHIIMH

B nanHOM pasznene MeTOAMYECKHE MAaTepUalibl, ONPEACISIOIIME IPOLEAYPbl OLICHUBaHUS
3HaHWH, YMEHUW, HABBIKOB U ONBITa JIEATCILHOCTH, XapaKTepU3YyIOMMX O0a30BbI  3Tam
dbopMUpOBaHUS  KOMIIETEHIIMA 1o jaucuuriuinHe «buonmornueckass  (usuka», TpUBEACHBI
INPUMEHUTENBHO K KaXJAOMY M3 HCIOJb3YEMbIX BHUJOB TEKYUIETO KOHTPOJS YCIIEBAEMOCTH H
MPOMEKYTOYHON aTTECTAUN 00 yJAIOIIXCAL.

4.1 OneHo4HbIe CpeaCcTBA JIA POBEACHHUS TEKYILIEro KOHTPOJIsl yCIIeBaeMOCTH

4.1.1 YcrHblii onpoc

YcTHBIA onpoc sBISETCS (OPMON KOHTPOJSI CAMOCTOSATEIBLHOW pabOThl 00yJarOmUXCsl TPH
MOJTOTOBKE K JlabopaTopHOMY 3aHsATHIO. Llens ycTHOro omnpoca — BBIACHUTH CTEEHb TOTOBHOCTH
o0yyaronmxcsi K J1a00paTOpPHOMY 3aHSTHUIO: BIaJIeHHE TEOPETHUYECKMM MaTepuajoM IO IpoliemMe
71a00paTOPHOrO MCCIEN0BaHMS, METOAUKON 1a00opaTOpHOro IKCIEPUMEHTa, MpHeMaMH Oe30IacHOM
paboTel ¢ 51a0OpaTOpPHBIM OOOpPYAOBAaHHEM. YCTHBIM ONpPOC TPOBOAMUTCS BHAYalle KaxKIOro
7a00paTOpHOrO 3aHATUS IO BOIpOCaM, TMEpPEeYeHb KOTOPHIX MPHUBOJUTCS B METOAMYECKHX

YKa3aHUAX K JJaOOpaTOPHBIM 3aHATHUSIM.
Kpurepuu oueHku yCTHOro ompoca, a Takxke (opMa ero IpoBEIEHHUS JOBOASTCS [0
CBeJIeHMsI 00YJaIoLIMXCs HA IIEPBOM J1a00PaTOPHOM 3aHATHH.

Ikana Kpurepuu oneHuBanus
Onenka 5 - CTYIEHT HOJHO YCBOWIJI YUeOHBIN MaTepua;
(oTIIYHO) - IOKa3bIBACT 3HAaHWE OCHOBHBIX MOHATHH TEMBI, TPAMOTHO ITOIb3YeTCsl TEPMUHOIOTHEH;

- MPOSBISICT YMCHHE aHAIM3UPOBaTh W 0000IIaTh MH(OPMAIINIO, HABBIKK CBS3HOTO OITHMCAHUS
SIBJICHUH U TTPOLIECCOB;
- NIEMOHCTPHUpPYET yMEHHE W3JIaraTh METOAWKY TPOBEINeHHS IabOoparopHOTO JKCIIEPUMEHTa B
ONPEJEIIEHHOMN JTIOTHYECKON NIOCIEN0BATENbHOCTH;
- IEMOHCTPHUPYET cHOPMUPOBAHHOCTh U YCTOHYMBOCTH 3HAHUIA O MIPHEMax 0e30MacHO paboThI ¢
nmaboparopHBIM 000PYIOBAHUEM;
- MOTYT OBITh JOMYIICHBI OJHA—IBE HETOYHOCTH MPU OCBEIICHHUH BTOPOCTEIICHHBIX BOIIPOCOB.
Onenka 4 - OTBET YAOBIIETBOPSET B OCHOBHOM TPEOOBAaHMUSIM Ha OLIEHKY «5», HO PX 3TOM UMEET MECTO OJAWH U3
(x0po11o) HEJIOCTATKOB:
- B YCBOCHUH Y4E€OHOTO MarepHaa JOMyIIECHbI IPOOEbl, He HCKA3UBIIUE COJICPKAHNE OTBETA,;
- B M3JIO’KEHUH Marepyasa JOIYyIIeHbl He3HAYNTENbHbIE HETOUHOCTH.
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Ouenka 3 - 3HaHHE OCHOBHOTO TEOPETHYECKOr0 MaTepuaja B MHUHHMAJIbHOM OOBEME, IOTPEIIHOCTH

(ynoBieTBOpHUTE | HETIPUHIMIIMAILHOTO XapakTepa B OTBETaX Ha BOMNPOCHI: HEMOJNHO WM HEMOCIEI0BaTENbH
JIbHO) pacKphITa METOAWKA MPOBEICHHUs J1aOOPAaTOPHOTO AKCIIEPHMEHTa, HO IOKa3aHO oOliee MOHUMAaHH(
BOIIPOCOB;

- UMEJNHCh 3aTPyIHEHHs WM JOMYyNIEHBl OMIMOKH B OIPEAETIECHHH TOHSTHH, HCIOJB30BAaHUU
TEPMUHOJIOTUH, OTIMCAHUHU SABJICHUH U IPOIIECCOB, UCIIPABJICHHBIE [TOCIIE HABOSAIIUX BOIIPOCOB;

- BBIIBJICHA HEIOCTATOYHAS C(OPMUPOBAHHOCTH 3HAHUH, YMEHHUI W HABBIKOB, CTY/ICHT HE MOKET
IIPUMEHUTH TEOPHIO B HOBOM CUTYallUU.

Ouenka 2 - mpoOenbl B 3HAHUAX OCHOBHOTO TEOPETHYECKOrO MarepHana, NPHHIHUITHATbHBIC OMIMOKH TPH
(HeyZoBIETBOPH | OTBETE Ha BOIPOCHI;
TENBHO) - o0Hapy>KCHO HE3HaHWE WM HETMOHNMaHWEe OoJbInell WM Hanbojee BaKHOW YacTH METOIMKHU
MPOBEACHUS OKCHEPUMEHTa, HE3HaHHEe O€30MacHBIX MPHEMOB pPaboOTBl ¢ JabopaTopHBIM
000pyI0BaHHEM;

- JOITYIICHBI OIIHOKH B ONPEACIICHNN HOHSITI/Iﬁ, IIpH NUCIIOJIb30BaHNU TEPMUHOJIOTUH, B OTIMCAHU
SIBIICHUM U MPOIECCOB, KOTOPBIE HE UCIPABJICHBI IMTOCJIC HECKOJIBKMX HABOAAIHNX BOIIPOCOB;

| - HC c(hopMHpPOBAHBI KOMIIETEHIIMH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS, YMEHHS U HABBLIKK

Tema 1 «McciienoBanue ABUKEHUSI KPOBHU B CEPACYHO-COCYAUCTOM CUCTEME KMBOTHBIX U
YeJI0BeKa)
Bonpocs! yctHOrO onpoca
1. Yto Takoe naBieHHe KUIKOCTH (OMpeneseHue, ornpeaesonas Gopmysna, eTuHALIBI
u3MepeHusi)?
2. VI3 kakuX JaBJICHUN CKJIAIBIBACTCSI MIOJTHOE JIABJICHHE KUIKOCTH B TIOTOK €?
3. 13 KakuX 3JIEMEHTOB COCTOUT KPOBEHOCHAsI cucTrema opranusma? Kakue pyHkuuu
BBITIOJHSIOT JIEMEHTHI KPOBEHOCHOM CHCTEMBI?
4. Kak B OpraHu3Me TIOCTUTaeTCsl YMEHBIIEHUE CKOPOCTH T€UEHHUSI KPOBU 1O MEpPE
pa3BETBIIEHHS] KPOBEHOCHBIX COCYAOB?
5. Kak B opranu3mMe JOCTUTaeTCsl pAaBHOMEPHOCTh TEUEHUSI KPOBU B KalMJUIsIpax?
Yro Takoe myabcoBas BOJIHA?
6. Kak uaMensiercs 1aBiaeHue KPOBH MO MEPE Pa3BETBIEHUS KPOBEHOCHBIX cocyaoB? Uto
TaKoe apTepuaibHOE (CUCTOIMYECKOE U TUACTOINYECKOE) TaBIeHHEe?
7. HazoBUTE METOIBI U3MEPEHUSI aPTEPUAIBHOTO J1aBJeHUS. KpaTKo paccKka)uTe CyTh ITUX

MCTOOOB.

8. OOBsicHUTE YCTPOMCTBO M MPUHIUI JIeHCTBUS cOUTrMOMaHOMETpa U CPUTMOTOHOMETpA.

Tema 2 «MccienoBanue 3J1eKTPONPOBOAHOCTH KUBO TKAHHU, U3MepPeHHe YAeJIbHOI0
CONPOTHUBJICHU
Bormpocs! ycTHOro onpoca

1. Yro Ha3bIBaeTCs BOJbTAMIIEPHOM XapakTepucTHUKOM poBoaHuka? Chopmynupyiite
3akoH OMa JiJ1s1 ydacTKa Lenu (MeTaJUIMYeCKUX MTPOBOJHUKOB U 3JIEKTPOJIUTOB).
2. Y10 TaKkoe 3JIeKTPUIECKOe CONPOTUBIIEHUE TpoBoAHMKA? KakolienuHuuen nuzmepsercs
conporuBieHue? Hanummre u pa3bsicHUTe (OPMYITy, BEIPAKAIOLIYIO 3aBUCUMOCTb COIIPOTUBIICHUS
IIPOBOJIHUKA OT €r0 Pa3sMepoB U MaTepuaa.
3.Yro Takoe yaenbpHOe COPOTUBIICHUE IPOBOIHUKA; KAKOM €IUHULIEH, U3MEPSIOT YIEIIbHOE
CONPOTHUBIICHUE?
4.00bACcHUTE IPUPOY FIEKTPOIPOBOTHOCTH KUBBIX TKaHEH. B 4eM coCTOUT CymHOCTH
SBJICHUS NTOJISIPU3ALUN TKaHU IIPU NIPOXO0KIEHUH TOKA B HEW? UTo Takoe KpHuBas MO pU3aLAN

TKaHu?

5.Haueptute 1 pa3bACHUTE CXEMY IEKTPUUECKOUN LIEMUIKCIEPUMEHTAIbHON YCTAHOBKH.
Pacckaxure coaepkaHre SKCIEPUMEHTA IO TOCTPOSHUIO KPUBOM MOJISIPU3ALIHH.

6.1To xakoii popmysie BBIYUCISIOT yAeIbHOE conpoTuBieHne? Pacckaxure conepxaHue
AKCIIEPUMEHTA 110 U3MEPEHUIO YICIBHOTO COMPOTUBIICHUS )KUBON TKaHHU.

7.Kak onpenensitoT OTHOCUTEIbHYIO U a0CONMIOTHYIO OTPEITHOCTA U3MEPEHUS YACIbHOTO
COIPOTHUBJICHUS KUBOW TKAHU?

Tema 3 «MccaenoBanne MaabiX 00beKTOB NPH MOMO I ONTHYECKOT0 MUKPOCKOIIA»
Bonpocs! yctHOro onpoca
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1 .O0bscHUTE, YTO HA3BIBACTCS JIMH30M, IJ1aBHOW ONTUYECKON OCBIO JIMH3BI, ONITUYECKIM
[EHTPOM JIMH3BI, (POKYCOM U (POKYCHBIM PACCTOSHUEM; YEMY PAaBHO JJMHEHHOE YBEITMUCHNUE JTUH3HI?
2.Haueptute (110 maMsATH) X0 JIy4eH B MUKPOCKOIIE U O0BSICHUTE IPUHIUI PAOOTHI
MUKpockona. Ha3oBuTe OCHOBHBIE Y3IIbl U MEXaHU3MbI MUKPOCKOIIA U OOBSICHUTE UX Ha3HAUCHUE.

3.Hanummre u o0bsicauTe (OpMYyIibl, JAIOUIME BOSMOXKHOCTh HANTH YBEIUYEHHE OKYJIsIpa,
yBEIUYEHHUE OObEKTUBA U YBEIMUYEHUE MUKPOCKOIIA.

4.00BsICHUTE, YTO HA3BIBAETCS pa3pelaroileil criocOOHOCThI0 ONTHYECKOro mpudopa. Yem
o0ycIoBJieHa pa3peniaronias CiocoOOHOCTh?

5. Jlaiite onpeneneHue mpenena pa3penieHus ONTHYeCKoro nprudopa, HamUIIUTe |
pa3bsicHATE (DOPMYIIBI, JAIOIIHE 3HAUCHUS TIpeieia pa3penieHus: 00beKTHBAa MUKPOCKOMA ITPU
IPSMOM M HaKJIOHHOM OCBEIIEHHH 00beKTa MUKpOcKonupoBanus. Kakum o6pazomMm MOXHO
YIYYIIATh Pa3peraron[yto criocoOHOCTh MUKPOCKOIa?

6.Pacckaxure conepikaHue SIKCIEPUMEHTA, HAUIIUTE U 00bICHUTE
pacueTHbIe (POPMYJIBI @) IO U3MEPEHUIO YBEITMYCHHS 00BHEKTHBA, 0) 0 U3MEPEHUIO BEITNIUHBI
MHUKPOOOBEKTa, B) 10 U3MEPEHUIO NpEieNia pa3pelieHns 00bEeKTHBA MUK POCKOIIA.

7.Kak B taHHON paboTe HaXOJAT MOrPEIIHOCTH U3MEPSIEMbIX BEINYNH
(yBenMueHHsi MUKPOCKOIIA, pa3Mepa MUKPOOOBEKTa, IIpe/iesia pa3pemeHus)?

4.1.2 Tembl, BbIHECEHHbIE HA CAMOCTOSITEIbHOE H3yUeHHe
no paszoeny «OcHO6bl OUOMEXAHUKU U OUOIHEP2EMUKUY

1. KonebarenbHoe nBmwxkeHue /OmnpenesieHne KoJaeOATEIbHOTO ABMKEHHS; XapaKTEPUCTHKU
KOJIe0aTeIbHOTO JABUKEHUS: TIEPUOJI, YACTOTA, CMEILIEHUE, aMIUIMTY/1a, X ¢IHHHIIBL./
2. Mexannueckue kosebanuss /CBoOomnbie (COOCTBEHHBIE) W BBIHYXKIECHHBIC KOJICOAHMUS;

BO3BpAILlAIOIasi U BBIHYXAAIOIAsl CUJIbI, PE30HAHC. DHEPrusi KOJeOoIIerocs Tena; 3aTyxaroliye
kosiebanus. [Ipumepsl kosiebaHuii U pe3oHaHca B )KUBON IPUPOJIE/.

3. Mexanudeckue BoOJHBI /OmnpenerneHue BOJHBI; BOJHBI MPOAOJBbHBIE U  TOINEpPEUHBIE.
XapaKTepuCTUKH BOJHBI. YacTOTa, JUIMHA, UX eAUHMIBL. CKOPOCTh paclpOCTpaHEHHs BOJHBI, €€
3aBHUCHUMOCTL OT CBOMCTB CpCanl. 9Hepms{ 1 MHTCHCUBHOCTB BOJIHBI, UX CIHWHUIIBI. ITotok BHCpI‘I/II/I/.
4, OCHOBEI AKyCTUKHU /Onpez:eneHI/Ie 3ByKa, JUala3oH 4YacCTOT CJbIIIUMOIO 3BYyKa, MCTOYHUKHU
3ByKa. IHTEHCHBHOCThH 3BYyKa, MOPOT CIYXOBOTO U OoJyieBoro omymieHnii. 3akoH Bebepa-Dexuepa,
YPOBHHU UHTCHCUBHOCTH U I'POMKOCTHU 3BYKaA, UX CJII/IHI/II_[I)I/.

S. OcHoBbl  Omoakyctuku / Beicora 3Byka. TemOp 3Byka. AKYCTHYECKHH CIIEKTP.
My3sikanbHbli ToH. [lym. BiusiHue nryma Ha )KMBOTHBIX/ .
6. Wudpazsyk. Dddexkr [omnepa. / JmanazoH HHPPa3BYKOBBIX YacTOT. VICTOUHUKH

uH(pa3Byka. CBoiicTBa HH(pa3Byka. buonorndyeckoe aeiicrBue mHoppa3Byka. dOusnueckre OCHOBBI
yIbTpa3BykoBoil  nedekrockonuu. Dddext Jomepa. MccnemoBaHue — cepAedHOCOCYIUCTON
cucTemMbl Ha ocHOBe Y dekTa Jlomnepa (qomiepoBckas 3xokaparorpadus)/.

7. VY abTpa3Byk /[lnanazoH 4acToT yJIbTpa3ByKa. Ucrounuku yJIbTpa3ByKa:
MarHUTOCTPUKUMOHHBIA W  MbE30JIEKTPUUECKUN. @DOU3HYECKHE CBOMCTBA yIAbTPa3ByKa, €ro
B3aUMOJIeicTBME C  BemectBoM. KaBurauus. buosormueckoe — OelcTBHE — yIbTpa3BYKa.
Hcnonb3oBanue ynpTpa3Byka B TEPANIEBTHUECCKUX LIEISAX/

8. l'uapogunamuika  uaeanpHbIXx — kuakoctedl  /Ilonsatus «jeanbHas KUIKOCTh Y,
«CTallMOHAPHBIA MOTOK». YpaBHEHHE HEPa3pbIBHOCTM NOTOKa. JlaBieHuWe, eauHWLIa J1aBJICHUS.
Cratuyeckoe, IUHAMUYECKOE, THUJIPABIMYECKOE (BECOBOE) M TIOJHOE JIABJICHHUS; YpaBHEHHE
beprymnu; ciocoObl H3MepeHus CTaTHYECKOTO M TUHAMUYECKOT0 JaBICHUM/.

9. OneMeHThl ruapoctatuku /Macca (ompenencHue, oOo3HaueHue, eAuHuIbl). [1I0THOCTH
(ompenensromas Gopmyna, odo3HaueHue, eauHUIBI). CrocoObl OmMpeneseHus] MIOTHOCTU. 3aKOH
Apxumena, Kak OCHOBa METOJIa U3MEPEHHUS INIOTHOCTH TIPU MTOMOIIH BecoB Becrdars/

10. [unponunamuka Bs3KUX JKuakocted /IloHsTHE «Bsi3Kas KUAKOCTHY». [loHsATHE «TpagueHT
¢u3ndeckoil BENUYHMHB), ypaBHeHHEe HBIOTOHA IJIsI CHUJIBI BHYTPEHHETO TpPEHUs; KOd((OUIMEHT
BSI3KOCTH, ero eauHuna. 3akoHbl Ilyaseiins um CrTokca Kak OCHOBAa METOJOB H3MEPEHHS
k03 (purmentoB Bszkoctu. JlamuHapHOe M TYpOyJIeHTHOE TeueHHs kunkocred. Yucno PeitHonbaca
KaK XapaKTepUCTHKA Mepexo/ia OT JJAMUHAPHOTO K TYpOYJICHTHOMY TEUCHUTO/.
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11. 3aKOHOMEPHOCTU TEUYEHMsI KPOBH B CEPAECYHOCOCYNMCTOM CUCTEME >KMBOTHBIX U YEJIOBEKA
/KpoBb — HEHBIOTOHOBCKas >KUJAKOCTb. I[MOTHOCTH KpoBH. Bsi3kocTh KpoBH. XapakTep TedeHHUs
kpoBu B CCC B HOpME U IIPU NATOJIOTHSIX.

12. AprepuanbHoe nasneHue. /[laBnenue. AprepuanbHoe  naBiaeHue.  CHCTOIHMYECKOE,
JUacTOIMYEcKoe aprepuanbHoe jAaBieHue. CrnocoObl H3MEpPEeHHs apTepHabHOTO JaBJICHMUS:
HEMOCPEICTBEHHBIN 1 MaHXeTHBIN. [Tymbc/.

13. VYnopyrue nedopmanuu/ [loHSTHE «TBEpHOE COCTOSHUE BEIIECTBa», KpUCTAIMYECKHE U
amop¢usie Tena. [lonstus «aedopmarusy, «abCOMOTHAST U OTHOCUTENbHAS AedopManus». 3aKoH
['yka, MOIynb YHOPYrOCTH KakK XapaKTepHCTHKAa VIPYruxX CBOWCTB BemiectBa. Jledhopmanuu
OMONIOTMUECKUX TKaHEewH/ .

14. [lepBbiii  3aKOH TepMOAMHAMHUKM /TepMOIMHAMHYECKHE TMapaMeTpbl M MPOIECCHI.
W3onupoBaHHasi TepMOIMHAMUYECKasi CHCTeMa, OTKpBITas TepMOAMHaMHUuecKas cucrema. Ilepblit
3aKOH TePMOJIMHAMUKH/.

15. [lepBbIii 3aKOH TepMOAMHAMHUKM B Ouojorun/ OcoOEHHOCTH >KHMBOI'O OpraHM3Ma Kak
TEPMOAMHAMMUYECKON cHCTeMBbl. IlepBbIii 3aKOH TEPMOAMHAMHMKM U YXUBOW OpraHu3M. ODHEprus
numy. KanopuitHocTs OenkoB, XKuUpoB, yrieBoioB. 3akoH I['ecca.  Buael paGoTel B KMBOM
opranusme. TennoBoii 6anaHc )KUBOr0 OpraHU3Ma/.

16. dusnyeckre OCHOBBI TEPMOpEryysinuu opranuzMa /CyImHOCTb TEPMOPETY/ISLMU; HOHATUS
TEIUIONPOAYKLIHA» W «y[delbHas TEIIONPOAYKLIHS» KUBOTHBIX, MX 3aBHUCUMOCTb OT MaccChl
AKHUBOTHOro. IlepeHoc TemaoThl B JKMBBIX OpraHu3Max. TemyiooOMeH >KMBOTHOI'O C OKpyXKarouien
Cpemoi; BHABI TENJoOOMEeHa (TEMJIONPOBOIHOCTh, KOHBEKIUS, H3IIyUCHHE, WCIAPEHUE), UX
¢u3nyeckas CynHoCTb, pOpMysbl 1 0COOEHHOCTH MPOSIBIIEHUS B OPraHu3Max/.

17. Bropoii 3akon Ttepmoaunamuku /Ilonstue sHTponuu. [IpuBeneHHOE KOIMUECTBO TEIJIOTHI.
Bropoil 3akoH TepMOAMHAMMKHU AJIs1 MU30JUMPOBAaHHBIX cHcTeM. IIpuHLUII BO3pacTaHUs SHTPONUU B
W30JIMPOBAHHBIX CHCTEMAaX; PABHOBECHOE COCTOsIHME. VI3MEHEHHE U COXpaHEHUE OHHTPOIUU B
JKUBOM OpraHU3Me€, IIOHATHE «CTALMOHAPHOE COCTOSHUE», COCTOSHUE J)KU3HU U CMEPTH B TEPMHUHAX
buzuky/.

no paszoeny «1eKmpomazHumHble uiy4eHus u Heueble Op2aHuMbl)
1. OcHOBHBIE TIOJIOKEHUSI MOJEKYIsIpHO-kuHeTndeckol Teopuu (MKT). /Cratuctudeckuii u
TEPMOAMHAMMUYECKUN METOAbl M3ydeHHs cBoOMcTB  BemecTBa. OcHoBHble mnosoxkeHus MKT.
Monekyna. AtoMm. Mon. KommuectBo BemectBa. Monb. Uucno Asoraapo. Uucio crenenen
cBoOonbl Mosekynbl. CpemHsisi JyMHa cBOOOAHOro mpoOera Mousiekynbl. CpenHsisi KBaapaTHU4yHas
CKOPOCTh XaOTHYECKOrO JBWXEHHS MOJEKyabl. CpenHsss KHHETHYeCKash SHEPrusi MOJIEKYIIBI.
B3anmoneiicTBrue Mosekys. ArperaTHple COCTOSIHHS BEIIecTBa. /
2. SBnenns mepeHoca / I'pynmna sBieHuid mepeHoca. OOO0OIIEHHOE ypaBHEHHE IEPEHOCA.
I'panuenT pu3nyecKoil BEIMYMHBI U HAIIpaBJIEHHUE IEPEHOCA MOJIEKYJIaMH CBOUX XapaKTEPUCTHK/
3. TernonpoBoJHOCTh KaK YacTHBIN ciydail mepenoca / TemmonpoBogHOCTb. YpaBHEHHE
®ypre. KoappuimeHT TernnonpoBoiHOCTH. Posb TENIonpoBOAHOCTH B )KUBOM NpUpoAe/.
4, BszkocTh Kak 4acTHBIA cliydaid mepeHoca /Bsiskocts. YpaBHenue HproTOHaA A1 CHIIBI
BHyTpeHHero TpeHus. Koapduument temnonpoBoanoctu. 3akon Ilyaseins. M3mepenue
KO3 (h(PULIMEHTA BA3KOCTH/.

5. Jubdy3us kak yacTHbIi caydait neperoca / uddysus. Ypapaenne duka. Koahduiment
o y3un. Pons nuddysuu B xxuBoit npupoae//.

6. OcMmoc kak 4acTHBIM ciydail mepenoca/ Ocmoc. YpaBuenue Baut-I'odda. Poms ocmoca B
JKUBOM TIpupoe/

7. DIIEKTPONPOBOAHOCTD/ DIIEKTPUUECKHM 3apsia. DnekTpudeckuid Tok. Cuia Toka. ['pagueHT
MOTEHIUaNa. DIEKTPONPOBOAHOCT. COMPOTUBIIEHUE. Y IeIbHOE COMPOTHBICHUE/

8. 3akoH Owma /3akoH Oma juig ydactka 1en. 3akoH Owma B mauddepeHImanbHoi (opme.

3akoH oMa JJIsl y4yacTKa LIEMU C XUBOM TKaHbIO. SIBeHHME MOoispu3aluM >KUBOW TKaHW. JKupas
TKaHb KaK IMPOBOJHUK AJIEKTPHUECKOIr0 TOKa. Y IEIbHOE CONPOTUBJICHUE KUBOI TKaHU/

9. lanpBaHM3anuss W HOHOGOPE3 — METOMABI JICUCHHS MOCTOSIHHBIM JJICKTPHYECKHM TOKOM /
Onektpudyeckuid Tok. IlocTrosHHBIN snekTpuueckuit Tok. Ilpupoga Toka B KMBOM TKaHM.

23



Paznpaxaromiee aeiictBue Toka. JledeOHoe aelicTBHE MOCTOSHHOTO TOKa. TexHHKa 0e30MacHOCTH
npu paboTe ¢ annapaToMm sl raJlbBaHU3allMM U HOHO(ope3a /

10. 3akonsl Dapazgest ana snextposmsa./dnektponu3. [lepBoiii u Bropoit 3axonsl Dapazest ais
AJIEKTPOJIH3A. BBenenue nekapcTBEHHBIX HOHOB Ipu mpoueaype uoHodopesa. TexHuka
0e30macHOCTH TTPH PabOTE C anmapaToM AJisl rajdbBaHU3AIUU U HOHO(DOope3a/

11. OO6mas crpykTypa U coctaB KieTku /CTpoeHue MXUBOTHOM W PpacTUTEIbHOW KIIETKH.
Crpoenne MeMOpanbl kieTkd. DyHKIUM MeMOpaHbl KIETKU: OapbepHas, TPaHCIIOPTHAS.
DNeKTpUYeCcKrue CBOWCTBA MEMOPaHbI KIETKH (AMAIIEKTPUUYECcKast MPOHUIIAEMOCTh )/

12. [TaccuBHBI TpaHCIOPT BemiecTBa dYepe3 MeMOpaHy kietku /CTpoeHHe KIIETOYHOM
MeMOpaHbl. TpaHcropT BemiecTBa 4epe3 MeMmOpaHbl KieTKd. [lacCHBHBIN TpaHCHOPT BelIeCTBa
yepe3 MeMOpaHy KJeTKH. Buabsl maccuBHOro TpaHcmopTa: mpoctas auddysus, nuddysus udepes
nopsl, oonerdenHas qud dys3us (¢ MOABMKHBIM U ¢ HEMOABUKHBIM IIEPEH OCUUKOM ),

13.  IlaccuBHBI TpaHCHOPT BemlecTBa 4epe3 MeMmOpaHy KieTku./ Buasl maccuBHOro
TPaHCIOpPTa: 0CMOC, GUIBTpPALHsL, eKTpoanupdy3us/.

14.  AKTHMBHBIA TpaHCIOPT BellecTBa 4epe3 MeMOpaHy/ AKTUBHbBII TpaHCHOPT. BUIbl HOHHBIX
HacocoB. Kanuii-HaTpueBblil Hacoc/

15.  buonoreHnman /KuBas KJIETKa — IPOBOJHUK M HCTOYHHK IEKTPHYECKOro Toka. MexaHu3m
o0pazoBaHMs OMONOTEHIMANA TOKOos. YpaBHeHHe I onbamaHa.

16. buonorennman nerictBus /MexaHu3m oOpa3oBaHMs OHMOIOTEHIIMANA JCUCTBHSA. MeXaHU3M

pacrpoCcTpaHeHHs HEPBHOTO UMIYJbca BAOJAb MeMOpaHbl KieTkd. M3mepeHue (perucrpamus
ouornoTteHnranos). buonorenmuanel B Betepunapuu (DK, 390, OMI')/.

17. DNeKTpOMAarHuTHOE Tmosie /DnekTpoMarHuTHoe Tojie. OCHOBHBIE TIOJIOKEHHUS TEOpUU
anekrpomMarHuTHoro noist (OMII) Xapakrepuctuku OMII: uwacTora, CKOpPOCTh pacrnpoCTpaHEHHS
3JIEKTPOMArHUTHOI'O T0JI1 B BaKyyM€ U B BEIIECTBE, JHEPI sl 3JIEKTPOMArHUTHOTO T0JIsL./

18. [[Ixana >MeKTPOMarHUTHBIX BOJIH /DyeKTpoMarHuTHbie BosHbL. [lIkama OSMB. PaanoBonHsl.
KonebatenpHbiii kKoHTYp. @opmyna TomcoHna/.
19. JleificTBHE 3JIEKTPOMArHUTHOT'O TOJIS paaudo/Idana3oHa Ha JKMBbIC OpraHu3Mbl/ Ammapar s

VYBY-tepanuu: nOpUHOUIHAANBbHAsA  cxXxeMa. ['eHeparop  He3aTyXarmolUX  AJIEKTPOMarHUTHBIX
konebanuii. TepameBTHueckuit KOHTYp. JlelicTBUE SIEKTPOMAarHUTHOTO MO paanoavana3oHa Ha
BeniectBo YBU-tepanus, UHIyKTOTEpMUS KakK MeTOAbl (Qu3noiedeHus. TexHuka O€30MacHOCTH
npu pabore ¢ annapatom 11t YBY-tepanum /.

20. DNeKTpUYecKud TOK /DnekTpudeckuii Tok. [locTostHHBIN 3nekTpuueckuii Tok. [Ipupona
TOKa B )KUBOW TKaHW. JlelicTBHE MOCTOSHHOIO TOKA Ha KUBYIO TKaHb. [loysipu3aiust )uBoi TKaHu./
21. [TepeMeHHBIN 2IEKTPHUECKUI TOK M kMBas TKaHb /IIpupona mepeMeHHOro 3IeKTPUYECKOro

TOKa B KMBOW TKaHUW. Paznpaxkaroiiee AeHCTBUE NEPEMEHHOIO TOKa. Ero 3aBUCMMOCTH OT 4acCTOTHI.
Nmnenanc xuBoil TkaHu. llpencraBiieHMe O MEXaHU3ME IMOPAXKEHHUS DIIEKTPUUECKUM TOKOM.
DIIEKTPOHAPKO03. DIEKTPOOTTyIICHHE/ .

22. OnTtuueckue manydeHus/ OnTudyeckue u3nydeHus. lcmyckaHue cBeTa aToMaMM BEIECTBA.
Jnama3oH aauH BOJH (YacTOT) BHJAMMOIO CBeTa. SIBJICHMs, TMOATBEPIKAAIONIME KBAHTOBYIO H
BOJIHOBYIO IIPUPONY CBETA./

23. IMormomenne cBera BemectBoM / 3akon byrepa — bepa. 3aBucuMocTh MOKa3aTess
MOTJIONIEHUS OT KOHIIGHTpaluu pactBopa. 3akoH byrepa — JlambGepra — bepa. Ilpomeccs,
COIMPOBOXK/IAOIIME TIOTJIOICHNE CBETa/.

24. OnTrueckas MUKpockonust / MHUKpPOCKOI KakK cHCTeMa JMH3. XOJ Jiydel B MHKPOCKOIIE.

VBenmmueHue MHKpockoma. Paspemaromasi cnocoOHOCTh — onThueckoro mpubopa. Ilpemen
paszpemreHust MUKpockona. JludpakiioHHbIE IBICHUS B MUKPOCKOIIE./

25. OcHoBbl  poromerpuu /OCHOBHBbIE (OTOMETPUUECKHE BEJIMUYMHBI: TIOTOK M3JIy4EHUs,
CBETOBOM IOTOK, CHJa CBETa, OCBEIIEHHOCTh; MX oOmpeneieHus, GopMynsl U equHHUIbl. CMbICT
MOHATUSL  «CHEeKTpasibHas cBeToBas d¢dekTuBHOCTbY. [lpencraBnenuss o0 ycTpoiicTBe H
MPUMEHEHUSX JIFoKcMeTpa. [IpiuMepbl HOpM OCBEIIEHHOCTH KUBOTHOBOTYECKUX MTOMEIIICHUT/.

26. Bunumeiii cBer B KMBOTHOBOJACTBe /IIpencTaBieHus o MpPUPOAE BHAMMOTO CBETa U €ro
BIIMSTHUH Ha )XUBOTHBIX. [IoHATHE «KOXD(UIIMEHT eCTeCTBEHHON OCBEIIEHHOCTH ». PekoMeHyemast
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IPOJO/DKUTENBHOCTh CBETOBOI'O [JHS JUIS JKUBOTHBIX; IpPUEMBI «0€33aTPaTHOI0» YBEIWYEHUS
OCBELICHHOCTH [1OMEILEHHSL/ .

27. UWudpakpacHoe WH3IydeHUE B xuBOoTHOBOACTBe /IIpeacraBieHuss o  mpupoje
MH(QPAaKpacCHOrO M3JIy4YEHHs] W €ro BJMSHUM Ha KHUBOTHBIX. lcmonb3oBaHue HHEOPaKpPacHOTo
U3Jy4E€HHUS B CEIbCKOXO035H CTBEHHOM ITPOU3BO/ICTBE/ .

28. [TpumeHeHust ynpTpaHUOIETOBOrO H3JIydeHUss B KUBOTHOBoAcTBe /IIpeactaBienuss 00
yabTpa(HOJIETOBOM M3JIYy4YEeHMH, €ro TMpUpOAEe U HCTOYHHMKaX. buonornmueckoe neiictBue
yIbTPa(HOIETOBOIO HU3ITy4EHHS; €r0 IPUMEHEHUS B BETEPHHAPUU U )KUBOTHOBO/ICTBE/ .

29. buodmusmuka 3purenpHOro Bochpustus /CTpoeHHE opraHa 3peHHs y MIEKOMUTAIOIHX:
COCTaBHBIE PJIEMEHTHI CBETONPOBOJISIIEH CHCTEMBI IJ1a3a, UX XapaKTePHCTHKHU/

30. Bocmpusitue cBera miuekonurarommmu /CBETOBOCIPUHUMAIOIIIAS CUCTEMA T'la3a — CeTYaTKa,
CTpOCHHE CeTYaTKH. AJanTalus U aKKOMOJAIINS IJ1a3a; X MEXaHU3M.

31.  liBerHoe 3penue /IIpencraBieHue o MexaHu3Me AEUCTBUS (OTOPELENTOPOB U I[BETHOTO
3peHust/.

32.  ®otosnextpuueckuii  3pdexr /ABnenus ¢orosrnekTpuueckoro dpdexTa; MeXaHU3M
¢dorornexkTprueckoro 3p¢pexra, ypaBHeHUue DNHIITEIHA/.

33. Jlromunecuenius. [/  SIBieHWe JIOMHUHECHEHIIMH, pa3JIMYHbIC BHUIBl JIIOMUHECICHIIHN.

@DOTONMIOMUHECHIEHIIUS, KBAHTOBBIA  MeXaHu3M  (OTOMOMHUHECHEHIIMY, mnpaBmwio  CTokca.
[IpencraBnenus o onomomuHeceHIuu. CBepxcaadoe cBeueHue/ .

34, OnTtuyeckre KBaHTOBbIC TeHepaTopbl (y1azepbl) /CHOHTAaHHOE W WHIYLHHPOBAHHOE
(BBIHY)KJICHHOE) H3JIYYCHHS; IPEACTaBICHUS 00 YCTPOMCTBE M NPHHIIUMIIAX padOThI J1a3epoB.
duznueckue W OMOJIOTMYECKHE CBOMCTBA J1a3€pHOrO0 M3IYYCHHS; HPUMEPHl HUCIOIb30BAHUS
Ja3epHOT0 U3Jy4EHUsI B MEUILIMHE U BETEPUHAPUH/.

35. Crtpoennie aToMHOro siapa /OCHOBHBIE XapaKTEPUCTUKH aTOMHOTO Spa: Macca, MacCOBOE
YUCIO, 3apsAll; UX EAWHHUIBI U crocoObl ompeneneHus. CocTaBHbIE YacTH aTOMHOIO SApa, UX
KOJIMYECTBO B SI/IPE U CBOMCTBA; U30TOIIbI.

36. CuiibHOE B3auMoJieiicTBHE /SAepHbIe CHIIBI, 1Ee(EKT MacChl, SHEPTHs CBSI3M aTOMHOTO sIpa/.
37. PannoakTBHOCTD M siyiepHbIe peakiuu /[IoHsITHE «ecTeCTBEHHAs PaguOaKTHBHOCTHY, BUIIBI
paauOaKTUBHBIX M3JIy4€HUW, MX CBOMCTBA M NIpHUpoAa. PaamoakTWBHBIA pacraja, BUIBI paclajaa;
OCHOBHOM 3aKOH pacraja, ero XapakKTepuCTHKHU — MTOCTOSIHHAS pachaja U MeproJ moiaypacmaa/

38. Jo3a panunoaktuBHOro wusnydenust /IIpeacraBieHuss o0 HOHM3HPYIOIIEM JeWCTBUU
PaMOAKTUBHBIX W3JIydeHUU. J[03bl pagOaKTUBHBIX HM3TyYEHHH (IKCMO3WIIMOHHAS, TOTJIOMICHHAS,
DKBUBAJICHTHAsI); WX oOmNpeaensionme (GopMyabl U €IUHUILBL. MOIIHOCTh /103 HOHH3UPYIOIIUX
U3IydeHUW. 3HaueHUuEe TO3MMETPUU HOHU3UPYIOLIMX u3lydeHuil. Mcnonb3oBaHue paanoaKTUBHBIX
BEIIECTB U U3MyISHHH TSl 00€33apaskuBaHUSI TPOTYKTOB CEIbCKOXO03SHCTBEHHOTO TTPONU3BOJICTBA/.

3aoanusn no pazoeny «Ocnosvl GUOMEXAHUKU U OUOIHEP2EMUKUY

1. Marepus CyLIECTBYET B ....... BHAX
A

ABYX

b tpex

B uernipex

I" GeckoHEYHOM MHOXECTBE

2. K ¢hopmam 1BUXKEHHUS MaTepuu HE OTHOCHTCHL. . .
A xumH4eckas

b mexanuueckas

B nnexrpuueckas

I' oGmecTBenHas

3. Mepoii B3auMOICHCTBHS SBIISCTCS (PU3MUSCKAs BETHIMHA
A Mmacca

b cxopocts

B cuna

I" sHeprus
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4. YkakuTe MOJHBIA NepedeHb (QyHIaMeHTaIbHbIX B3aUMOICHCTBHUH
A TpaBHTAIMOHHOE, MEKTPOMArHUTHOE, CUIIbHOE, claboe

b snexrpomarauTHOE, CHIBHOE, ci1aboe

B rpaBuTanuonHoe, 3MeKTpUIECcKoe, MarHUTHOE, CUIIBHOE, ci1aboe
I' rpaBUTaLInOHHOE, 2IEKTPOMArHUTHOE

5. MarepuaiibHast TOUKa JIMILIEHA. . .

A Macchl

b motHOCTH

B pasmepa

I" 1 maccsl, 1 pa3mepa

6.B nporiecce rpaBUTAIIMOHHOTO B3aUMOACHCTBHS TPUHUMAIOT YUACTHE. ..

A TOJBKO HYKJIOHBI

b TonbKko YacTHIIBI, IMEIOIIHE HYJIEBYIO MacCy

B Bce 31eMeHTapHbIe YaCTHIIBI

I" Hu onHA U3 BIEMEHTapHBIX YacTHUI]

7. Koryia ToBOpAT 0 TOM, UTO «CpeIHECYTOUHBIN mpuBec TensT coctaBui 900 r», moapazymeBaror
M3MEHEeHHUe (PU3NYECKON BEJIMUUHBI. .. (BBIPaKEHUE HEBEPHO € (PU3MUECKON TOUKH 3PEHUS)

A Beca

b nmmyneca

B macchr

I" cuibr

8. YKaxuTe eIMHUILy U3MEPEHNS] SHEPTUH

A Hototron b wmerp B Ixoyne I T'epn

9. Vkaxwure, kakue ¢usmdeckue Benmunabl HE oTHOCATCS K KHHEMaTH4eCKUM OMOMEeXaHMYECKUM
XapaKTepUCTUKAM

A cuna b nepememenne B ckopocts [ yckopenue

10. Ykaxkure, KaKasi U3 IEPEUNCICHHBIX (PU3NIECKUX BETIMYMH OTHOCUTCS K TUHAMUYECKAM
OMOMEXaHNYECKIM XapaKTePUCTHKAM

Asuepruss bcuna B unTeHcuBHOCTH [ Temn

11. TepmonmHAMUYECKasi CHCTEMa, OOMEHHMBAFOINASCS C OKPYKAIOIIEH CPEeoi U BEIMIEeCTBOM, U
SHEpruen Ha3bIBACTCA:

A 3aKpbITOM b wuzonmupoBanHOI B mpocroii I' orkperroit

12. Maremarrueckas 3alich NIEPBOTO 3aKOHA TEPMOIUHAMUKH:
AAQ=A- AU BAQ=A+AU BAQ=-A+AU T A =AQ+AU

13. ’KuBoii oprann3m noxy4aer S3HEPruio IIIaBHBIM 00pa3oM 3a CUET
A CcoNHEYHOro Teruia B mpu npixanun
b nepeBapuBaHus nUIIN I' npu coBepieHnu paboThI

14. TlepeHOC SHEPruu B )KMBOM OpraHM3ME OCYILIECTBIISCTCS (YKXKUTE TOMHBIH IIEPEeUCHb) ...
A 3acyeT TerJIonpOBOJHOCTH
b mepenocom sHepruu Tekyuien mo cocygaMm KpoBbIO
B mepenocom sHepruu ot 6oJee HarpeThIX OPraHoB K MEHEee HarpeThIM TOKOM KPOBH U 3a CYET
TEIUIOPOBOJHOCTH
I' 3acuer muddy3un

15. JKuBoii opranusm nmojAepKUBaeT MOCTOSHCTBO CBOEH TeMIIEparyphl OJarofaps cieIyonpM
BHJIaM TETIJIOOTJauH (YKa)KUTE MOHBIA ITEPEUEHb ): :
A TemIonpoBOTHOCTH
b TenmiaonpoBOAHOCTH U TEMJIOBOE U3ITYUYECHUE
B TemnompoBOmHOCTB, TETJIOBOE M3TyUeHHE, NCIIAPEHHE MTOTa, KOHBEKIIMS U JIIOMUHECIICHIINS
I'  TemuoBOE M3MyYEHHE, TEIIONPOBOIHOCTD, KOHBEKIIUS U UCIIAPEHUE

16. Vkaxxute ypaBHCHHE He ONMHMCHIBAIOIIEE OUH U3 BUJIOB TEIUIOOTIAYM OpraHu3Ma B
OKPYKAIOITYIO CPEeny
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| |
A aQ =y Le==dagy
AX
B AQ., =& (T, —T.)ASAt
B AQ, =cm(T, —-T.)
r AQ, =Am,
17. Dueprus, moaydaeMas >KUBBIM OPTaHH3MOM C MUTIEH
A ujeT Ha coBepIlIeHHE OPraHu3MOM PadOThI
b  3amacaercs B Monekynax AT® B Bue SHEPrHA MaKPOIPTHUECKUX CBSI3EH
B pacxomyercs Ha HarpeBaHue opraHusma u cuHTe3 MoneKynn AT
I'  wuner Ha HarpeBaHue OpraHu3Ma

18. KommuecTtBo Termorsl (,, BIpadaTeBaeMoe €IMHUIICH MacChl )KHBOTHOTO B €IMHUILY

BpEMEHH, HA3bIBAETCH ...
A ynenpbHOH TEIUIOTON UBOTO OpPraHu3Ma
b ynenbHOH TemoOTHAYEH KUBOTO OPraHU3Ma
B YAEIBHON TEIUIONPOAYKIMEHN )KUBOTO OpraHn3Ma
r OTHOCHUTEJIBHOW TEIUIONPOLYKIIMEN KUBOTO OpraHu3Ma
19. B kakux ciay4asx HTPOINHS U30JUPOBAHHON TEPMOANHAMHYECKON CUCTEMBI BO3pacTaeT
A BO BCeX peaNIbHBIX MTpoLeccax
b nipu oTcyTeTBUM TeTIo0OMEHA C OKpYXKAroIei cpeioi
B npu Hanmmumm TeniooOMeHa ¢ OKpYKaroIien cpeaon
I mpu coBepiieHun crucTeMoi paboTh

20. Ecmm TEMIICPATypy XOJIOAWJIbHUKA YBCIIMYNUTD, a TCMIICPATYPY HArpeBaTejid yMCHLIINUTD, TO

KOD(QGHUIMEHT TOJIE3HOTO JEUCTBHSI TETIJIOBON MAITUHBI
A yBemumuutcsi b ymensmmrcs B He m3menutcs [T He yBenmmuwmtcs

21.Bemuunna paGboThI CEpALa 3a1aeTCs hopmyroii:

A=(Pv + PV
A 2
5 A=Q-AU
B A=FS cosa
r A=LRAt

22.BcraBbTe MpoIyleHHbIe cloBa: «CKOPOCTh TOKA KPOBU B KAITHILIAPE @) ...ovevveenes. o
CPaBHEHHIO CO CKOPOCTHIO TOKA KPOBH B A0PTE, YTO OOECIIEUUBACTCS 0) ...vvvvveveee . CYMMapHOH IUIOIIAAN UX

MONepeIHOro CCUCHUsI.

A a) yMmeHbIIaercs 0) yBeIM4eHUEM
b a) ymensiaercs 0) yMEHBIICHUEM
B a) yBenmuuBaetcs 0) yMEHbIIICHHEM
I" a) yBemumBaeTcst 0) yBelMuCHUEM

23.3akonunte pasy: « KuakocTb TeHeT CIOSIMH; KaXIIbIi CIIOH UMEET CBOIO CKOPOCTh; TEUCHHUE

JKUIKOCTH, TIPA KOTOPOM CJIOM HE TIEPEMEIINBAIOTCSA HA3bIBACTCH ......»
A TypOynentaeiM b cranmoHapupiM B Bs3kuM I' rnamuHapHBIM

24 Matematnueckoe BelpaxkeHue uncia PeitHonbaca:

R=p—
A Ps
5 R=khg,

R=—=
R n
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25.11ynbcoBoii BOIHOM Ha3bIBAETCS BOJTHA:

A COKpallleHUil U pacTsKEHUH, paciipoCTPaHSIOIAsAC BOJIb CTEHOK KPOBEHOCHOIO  COCyna
b pacmpocrpansitoiiascs B BO3Lyxe

B BBI3BIBatOmas 1eopMaIiio CTeHOK KPOBEHOCHBIX COCYIOB

I' pacmpocTrpanstomascs o ToKy KpoBu

26.lononaute: «CKOPOCTH MYIbCOBOM BOJHHI ............. CKOPOCTH TOKa KPOBH B KPOBEHOCHBIX

cocymax»
A Oompmie b menpme B para ' He Oonee

27.laBneHue onpenensercs: hopMyJIon:

A .
A
B = _
P %t
B P ==kT
3
r P=I-U
28.Enununeit uamepenus gasienus B cucreme CU srsietcst:
A 1 Iackans (1 I1a) B 1 mummimetp pryraoro cronba (1 M pr cr)
b 1 armocdepa (1 atm) I'l Hetoron (1 H)

29.ApTepuansHOe JaBlIeHHE B MOMEHT COKPAIIIEHHUS CEPACTHON MBIIIIIBI Ha3bIBAETCS :
A cucrommyeckuMmM b gumactommueckumM B cratmueckuMm [T guHaMuueckuMm

30. 3axorunTe npemiokenue «Ilymsc uccneayior ...»:
A mwHaaprepun B HaBeHe b Hakammmgpax I Ha CepAEYHOMN MBIIIILE

31. 3ByKOoM Ha3bIBAIOT:
A MexaHUYECKHEe BOJIHBI, PACIIPOCTPAHSIOIINECS B YIIPYTOH Cpejie, ¢ 4aCTOTOM 0OJIbIIe, YeM
11,12 xI'

b mpomonpHBIEC BOMHEI C 4aCTOTOM M3MeHeHus AaBieHus Menbie 20 I

B mpononpHBIHE 1 TIOMEPEYHBIE BOJTHBI, XapaKTEPU3YIOMIHECS JIIMTHHON, YaCTOTON M CKOPOCTHIO,
WHTCHCHUBHOCTBIO

I' MexaHn4eckue kojeOaHus U BOJIHBI, BO3HHMKAIOIIIKE B YIPYToi cpelie (razax, )KUIKOCTSIX,
TBEPBIX TEJIAX),0T CAMBIX HHU3KHX YacTOT JIO MPEJICITEHO BHICOKHX.

32. HcroyHnKaMu 3BYKa SIBIAIOTCA:
A Tena, KOIeOIIOIIMECs C COOTBETCTBYIOIIEH 4acTOTON
b ronocoBoii amapar 4ejaoBeKa U JKUBOTHBIX
B cupens! u cBUCTKH
I' nmepuonuuecku U3MEHSIIOLIEECS MIEKTPUUECKOE U MarHUTHOE I10J1e

33. CxopocTh 3BYKa B Pa3JIMUHbBIX CPEAAaX 3aBUCHT OT ...
A ympyrocTu cpefsl
b mioTHOCTH Cpeabl
B ympyrocTu u MI0THOCTH Cpeb
I' ympyrocta, IIIOTHOCTH U TETLTIOPOBOHOCTH CPEIbI

34. TloporoM CIIyXOBBIX OIIYILIEHUN HA3BIBAIOT ...
A VHTEHCHBHOCTB, IIPH KOTOPOH MPOUCXOANT pa3pbiB OapabaHHON TIEPETIOHKH.
b MuHMManbHas MTHTEHCUBHOCTB, KOTOpast o0ecreurBaeT Kojiebanne OapabaHHOW TepenOHKH.

B ¢usnueckyro BelMUUHY, XapaKTepU3YIOILyI0 CyObEeKTUBHBIA HHTEPBAJ 3ByKOBOT'O OIYIICHUSI.
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I' cyObeKkTUBHBIE OLIYIIEHNS 3BYKOBBIX KOIEOAHUH CyOBEKTOM.

35. Enuuuia u3MEpeHus YPOBHS HHTEHCUBHOCTH 3ByKa
A ¢dou B Bt (Bartr) B 0Oen I' H (uproToH)

36. Maremarudeckas 3arich S%KOHa Bebepa- dbeﬂ-xpé)a MMEET BH/I;

I
L=10lg— B L=2 B L_,, ~> _
gl | MHo | I L=ns

37. Illymom HassiBaor:
A 3BYKOBBIE KOJIeOaHUs ¢ OECTIOPSIOYHBIM HAOOPOM 3BYKOBBIX YaCTOT.
b 3Byk, 00nagaromimii CIOKHBIM HErapMOHUYHBIM WJIM CTUIONIHBIM CIIEKTPOM, BBI3BIBAIOIINAN
pa3opa)keHre HEPBHOW CHCTEMBI YeJIOBEKA M KUBOTHBIX, @ TAK)KEe IPUBOIALIMI K HAPYIICHUIO
HOPMaJIbHOTO (PYHKIIMOHUPOBAHHSI OpTaHU3Ma
B mo0ble 3ByKH, 3aTpyIHAIOMINE PABHIIBHOE BOCTIPUSTUE PEYH, MY3bIKH U APYTUX 3BYKOB U
CHTHAJIOB.
I' 3BykH, H31aBaeMble MEXaHU3MaMH
38. 3akoHuUHWTE MpeUIOKEHUE. AyCKYABTALHSI — METO/ U3yUYEHHSI 3BYKOB,
A co3naBaeMbIX BHYTPEHHHUMHU OpraHaMu
b pacmpoctpanstomuxcs BOKpYT ) KUBOTHOTO
B m31aBaeMbIX rol0COBBIM alnapaToM KUBOTHOTO
I" KoTOpBIE KUBOTHOE CJIBIILIHAT

39. Vkaxkute BepHBII HAOOP UHCTPYMEHTOB JJIsl UCCIICAOBAHUS OPTaHU3Ma KUBOTHOTO MEPKYCCHH.
A ¢oHeHIocKoI

b crerockom u ynpyras niactuHa

B doHenmockor 1 mepKyTOpHbId MOJIOTOYEK W yIpyTas MIacTHHA

I' mepkyTOpHBII MOJIOTOYEK U yIpyras IJacTHHA

40. Ha pucynke n300pakeH rpaduk 3aBUCHMOCTH CMEIICHUS KOJICOIFOMISHCS TOYKH OT BpSMEHH.
BykBamu A u T 0603HaYEHH ...
A A —wuacrora konebanuii, T — nepuos kojieOaHuii;
SA b A - avmmnuryna xonebanuii, T — mepros KoneOaHuii;
'y B A - ammmryna konebanui, T- yactora koneOaHwMii;
I' A - ¢da3a konebanuii, T — ammumryna koieOaHuil.

t r . .

T

P
o

41. Mexannieckue KosieOaHHs M BOJHBI, pACIIPOCTPAHSIONIMECS B YIIPYTOH cpejie C 4acTOTON
cBeime 11120 I', Ha3EIBAIOT:
A mymom B cipmmmmbeiM 3ByKOM B ymerpazBykom ' mH(]pa3Bykom

42. 3ByKOBbIEC BOJHBI — BOJIHHI ...
A nonepeunbie b nmpomoneHble B npononbHble M monepeunsle [T anekTpoMarHuUTHBIE

43. YrsTpa3ByK HMEET 110 CPABHEHHIO CO 3BYKOBBIMH BOJIHAMH JUTMHY BOJTHBI
A Oompmyto b mMenbmryro B paBuyro I' He meHbLIYIO

44. SIBnenue pa3pbiBa CJIOEB KHJIKOCTH MO JEWCTBUEM YIBTPa3BYKOBBIX BOJH U 00pa30BaHUs
MY3BIPHKOB, 3aIIOJHEHHBIX MAPOM 3TOH KUIKOCTH Ha3bIBAaeTCs (YKaXKUTE MOJNHBIN IEPEYCHb):
A ymBTpa3ByKOBBIM KulleHHeM b kaBuTammei B nucnepcueit I' agcopOrmeit

45. TepamneBTH4ecKoe ICHCTBHE YIBTPAa3ByKa COCTOUT B:
A MEXaHMYECKOM BO3JEHUCTBUU
b mexaHm4eckoM BO3IEHCTBUU U TETUIOBOM d(PdexTe
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B MexaHndeckoM BO3NEHCTBHM, TEIIOBOM P derTe U pU3HUeCKOM IeHCTBHH.
I' pusnyeckoM eiicTBHH, 3aKITFOYAIONIEMCS B YyUIICHHH TPOHUIIAEMOCTH MeMOpaH,
VIy4IIICHAH KPOBOOOpAIIIeHN S, WHTEHCH(UKAIIMA 0OMEHHBIX ITPOIIECCOB.

46. [lns mpoBeAeHUs MPoIeLyp YABTPa3ByKOBOH TEpaliy UCTIONB3YIOT YABTPA3BYK ¢ yacToToit 880
k[, DTOT yneTpasByK B BO3IyXe:
A He pacmpocTpaHsaeTcs
b pacnipoctpansiercs
B pacmipoctpansieTcs ecii ero HHTEHCHBHOCTH BBIIIIE HEKOTOPOTO MTOPOTOBOTO  3HAUCHHUS
I' He pacripocTpaHsIeTCsl B MMITYJIbCHOM PEKHME U PAaCIIPOCTPAHSIETCSI B HEMPEPHIBHOM PEKUME.

47. Ilpn naOunbHOM crioco0e MpoBeIeH s MPOLEAYPhI YABTPAa3BYKOBOTO 03BYUHBAHUS U3Ty4aTellb..
A TOMenIaroT Ha pacCTOSHUU 2 - 3CM OT MalKeHTa

b MenneHHO nepeABUTAIOT MO «O03BYYHBAEMOM» TTOBEPXHOCTH

B npuknanpIBaroT K «03By4MBAEMON» TOBEPXHOCTH

I 3aKpemnsioT Ha «03BYYHMBAEMOMY yYacTKe MPH IMOMOIIHN KI'yTa

48. Pabota ynpTpa3ByKOBOIO U3ITydarelisi OCHOBaHA Ha SIBIICHHH
A nipsimoro mbe303hdexra

b obparno nbe303hdexra

B u npsimoro, u obparHoro nee303¢ dexra

I' poroaddexra
49. Maremarnyeckas 3anuch 3akoHa Jlomnepa umeeTt BU:
n \' 1 mc?
Av =" bv  2v, ~cose V== rv=
t 0= c B T h

50. [lenb(uHBL, JE€TYIUE MBI, HEKOTOPBIE HACEKOMBIE CIIONB3YIOT YIBTPa3ByK VISl JIAKAIWH.
3T0 BO3MOXKHO, OJlarofiapsi TOMy, YTO Ha TPaHUIIE JBYX CpeJl YIbTPa33ByKOBBIE BOJHEI . . .
A — oTpaxkarorcs;
b — npenomisitores;
B — mormomarorcest;
I' — pokycupyroresi.

3aoanusa no pazoeny «JnekmpomazHumHsle U3LYYEHUA U HCUBbLE OP2AHUIMbLY)

51. CornacHo XU IKOCTHO-MO3aMYHON MOJIENT B COCTaB MEMOpaHbI BXOIST:
A JBOIHO CJIO¥ UITUIOB, UHTETPAIbHBIE U TIOBEPXHOCTHBIE OEJIKU;

b nBOMHOM CIIOM THITHIIOB;

B onmHapHEI crol TUTUAOB, OETIKY;

I’ GenkoBbIE MONEKYITBI.

52. TpancniopTHas GyHKIMS MEMOpPaHBI KJIETKH 3aKII0YaeTCS

A B OTJENECHUM KJIETKH OT BHEIIHEH CPEmbl;

b B mepeHoce muTareIbHBIX BEMIECTB U3 KIETKH BO BHEIIHIOK CPEY;

B B moctymieHuu B KIETKY )KU3HEHHO BaXKHBIX BELIECTB M BBIBOJIE U3 KIIETKU
MIPOAYKTOB META00IM3Ma;

I’ B BBIBOAE UX KJIIETKU MPOAYKTOB OOMEHA.

53. Ilpu naccuBHOM TPAaHCIOPTE MOJIEKYIIBI M MOHBI IEPEMELLAIOTCS Yepe3 OMOIIOTHYECKYIO
MeMOpany...

A BcIeICTBHE CYIIECTBOBaHMS I'PAIMEHTA IIJIOTHOCTU U TPalieHTa IEKTPUIECKOTr0 ITOTEHINANA;

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

B 3a cuer xaoTnuyeckoro JBUKEHUS MOJIEKYN LUTOIIa3MBbl;

I' Tonbko 3a cuet ocmoca.

54. YkaxuTe BEpHYIO NOCIIEI0BAaTEIbHOCTD paObOThI KaJui-HaTPUEBOr0 Hacoca
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A axruBanusi nvonamMu Marausi Mg» depmenra AT®-a3er; npucoeaunenne kK pepmenty ATD-aze
Tpex noHoB Harpusi NariepeHoc HOHOB HATpHsI Yepe3 MeMOpaHy Ha BHEIIHIOKO €€ MOBEPXHOCTh;
BBICBOOOK/IEHHE HOHOB HATPUS; IPUCOSTMHEHNE IBYX HOHOB Kanus K+ ; mepeHoc HOHOB Kajus Ha
BHYTPEHHIOIO IOBEPXHOCTh MEMOPaHbI, BLICBOOOYK/ICHHE HOHOB KK,

b akruBanus nonamu Mg* depmenra AT®-a3wr; npucoeannenne kK pepmenty ATD- aze Tpex
MOHOB Kaymst K+ 1epeHoc noHOB Kanus 4epe3 MeMOpaHy Ha BHEIIHIOIO €€ TOBEPXHOCTH; BEICBOOOXKICHHE
MOHOB KaJlusl; IPUCOEAMHEHHE ABYX HOHOB Kaymsi Na* ; mepeHoC HOHOB HATpUsl Ha BHYTPEHHIOKO
MOBEPXHOCTh MEMOpPaHBI, BHICBOOOKIEHIE HOHOB HATPHS,;

B axtuBanus nonamu maraus Mg depmenrta AT®-a3wr; npucoenunenne k pepmenty ATD-aze
JBYX MOHOB Harpusi Na“mepeHoc MOHOB HaTpus Yepe3 MeMOpaHy Ha BHEUIHIOIO €€ MTOBEPXHOCTh;
BBICBOOOK/IEHHE MIOHOB HATpPHs; TPUCOSTMHEHNE TPEX MOHOB Kaims K* ; mepeHoc MOHOB Kajvs Ha
BHYTPEHHIOIO IOBEPXHOCTh MEMOPaHBI, BLICBOOOK/ICHHE HOHOB KaJIHS;

I' aktuBauus nonamu maraus Mg gepmenta ATd-a3br; npucoequnenue kK pepmenty ATd-aze
Tpex noHoB Harpusi NariepeHoc HOHOB HATpHsl Yepe3 MeEMOpaHy Ha BHEIITHIOKO €€ TOBEPXHOCTh;
BBICBOOOXK/IEHHE NOHOB HATPUSL, TPUCOEANHEHNE TPEX MOHOB Kanusi K+ ; mepeHoc MOHOB Kayius Ha
BHYTPEHHIOIO IOBEPXHOCTh MEMOPaHbI, BELICBOOOK/IEHHE NOHOB KaJIHSL.

55. YkaxuTe cxemarnueckoe H300pakeHHe CXeMbl BTOPHYHOTO aKTUBHOTO TPAHCIIOPTA 110 CXEME

YHUIIOpTA
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56. OCHOBHBIM «T€HEPaTOPOM» EKTPUUYECKOTO MOTEHLHANA B UBOM OpraHU3ME SIBIISETCS
A WMbIIIIeyHast TKaHb b cepnue B knerka I' anmapar l'onbmxu

57. Ha BHyTpeHHE# MOBEpXHOCTH OMOIIOTHUECKOH MeMOpaHbl IpH paboTe Kallii-HaTpUeBOro Hacoca
HaABOIUTCS MOTEHIIHA

A oTpunarenbHbINA B orpunarensHbIi UITH TOJ0KUTEIBHBIN

b monoxuTenbHbBIN I" He co3maeTcs rmoreHuan

En =2 [K*1+p [Na*1+p Iql«[

+ Na T Ct -
F Ny hepiely b pailyy

58. YpaBuenue lonbamana uMeer BUJ

B oroii popmyne Em — Guonoreniman
A 1oKo0A b neiictus B merabonunueckuii I" HepBHBII UMITYITBC

59. I'paguenToM (pU3MUECKON BEMUYMHBI HA3bIBAIOT H3MEHEHUE (PU3NIECKON BEJIMYUHBI,
HPUXOJSIIIEECs HA €MHUILY PACCTOSIHHSL. DTO BEJIMYMHA BEKTOPHASI, HAITPABJICHHS B CTOPOHY .. .

A Bo3pacTaHus (HH3UIESCKOH BEITMUHHBI B npou3sBoibHYI0 CTOPOHY

b yOrBanust puznveckoii BeMMYMHEI I HarrpaBnieHUe 3aBUCUT OT (PU3HUECKOM BEITNINHBI

60. B psane opraHoB Bce KJIETKH BO30YKAAOTCS OMHOBPEMEHHO, U UX OMOIOTEHITAIIBI JICHCTBUS
CKJIJIBIBAIOTCSL. 3aIUCh PE3YABTHPYIOMIET0 ONONOTEHIMAIa Cep/Ilia BO BPEMEHH HA3bIBACTCS

A snekTpokapauorpadueit B anexrposnnedanorpadueit

b snextpomuorpadueis I peorpadmueii

61. DiexTpryuecKnii TOK IPeICTABIISIET COOOH ...

A HampaBJIeHHOE IBHKEHHE 3apsDKEHHBIX YacTHLl, O JEWCTBUEM HIEKTPHUUECKOTO MOJIS
b Bux marepun, mocpeICTBOM KOTOPOTO B3aMMOIEHCTBYIOT 3apsyKEHHbIE YaCTULIbI

B noTox »neKkTpoHoB

I' morok aToMOB U MOJIEKYI
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62. Cuna ToKa u3Mepsiercs ...
A B Ammepax (1A) BbBBomsrax (1B) BB Dxkoymix (1/1x) I B Barrax (1BT)

63. [Ipupoaa AMEKTPUIECKOTO TOKA B OMOJIOTHYECKUX TKAHSIX
A uoHHas b osnextponnas B karuonnas [ aHmonHas

64. DIeKTPOIPOBOAHOCTh KAKHUX U3 IEPEUNCIICHHBIX TKaHEeH HanOoJIbIIast
A KocTHag TKaHb B xupoBas TKaHb B MrIreunast TKaHb I' xpoBb

65. Ilpu IpoXoXKIeHNH TTOCTOSHHOTO TOKA Yepe3 TKAaHU IMPOUCXOIUT CKOTUICHE HOHOB Ha
ANEKTPOAAX M TKAHEBBIX MEMOpaHax, BCJICACTBUE YEro B TKAHSIX BO3HUKACT Pa3HOCTh IMOTCHIINAJIOB

A coBIajaromas no HarpaBJICHUIO C MPUIIOKEHHBIM HaIIPsHKCHUEM

b npoTuBONONOKHASL BHEIIHEMY HANPSKCHUIO

B He oka3bIBaOIAs BIUSIONIAS HA PE3YABTUPYIOLLYIO0 Pa3HOCTh NOTCHIIUAIOB

I uaMeHstoas MpoBOAUMOCTh TKaHE!

65. Opranbl ¥ TKaHU HEOTHOPOAHBI. [Ipu HaNOXKEHUM AMEKTPOAOB MOJ] HAPSHKEHUEM Ha Y4acTOK

T€Ja )KUBOTHOIO TOK MJET IPEUMYILECTBEHHO
A depe3 KOCTHYIO TKaHb b gepe3 koxy B uepes xupoByro TKaHb
I' B10JIb TOKOB TKaHEBOH KUJKOCTH, I10 KPOBEHOCHBIM COCYAaM, HEPBHBIM BOJIOKHAM

66. HpI/I BOCHAJICHUH TKaHEH CCUCHUEC MEXKKIICTOUYHBIX COGﬂI/IHeHI/Iﬁ YMECHBIIACTCA U JICKTPUICCKOC

CONPOTUBJICHUE TKAHEU
A yBenuuuBaercs b He u3mensercs B ymensbiiaercs I' xonebGaercs

67. KpuBasi monsipu3aiiu >KuBOM TKaHU UMEET BUJ:

S P 7

68. Ilpu mporenype noHopopesa Maccy JI€KapCTBEHHOIO BEIIECTBA, BBEIEHHOTO B OPraHU3M
MaMeHTa, TPUOIU3UTEIEHO MOKHO OLIEHUTH 10 (opMmylie 00beAMHEHHOTO 3akoHa Dapaes (TOUHOH

METONIMKH TTOKA HE CYIIECTBYET). A lt
m = zF B aroii popmyre A4...
A aroMHBIH BeC MOHA; B koHcTaHTa OMOIOrMYECKOH TKAHU,
B pabora ToKka; I' 3apsn noHa.
U-E
69. ®opmyia | =~ —= orpaxaer

A 3akoH Oma ans yqacnca%erm C J)KUBOH TKaHBIO

b 3aBUCHUMOCTH MEXAY BEITMUMHON IIOPOTOBOTO HAMPSDKEHUS U BPEMEHEM JIEHCTBUS TOKA
B 3akon Owma st yyacTka 1enu

I' 3axon Oma juid 3aMKHYTOMH LIETTH

70. KonebarenpHoe IBUYKEHHUE HOHOB OKOJIO CPEAHETO MOJIOKEHHSI IO ACHCTBUEM IEPEMEHHOTO
AMEKTPOMArHUTHOTO TOJS 3TO . . .

A MexaHn4ecKHe KoieOaHus

b mocTosHHBI AMEeKTpUYECKUI TOK

B nepeMeHHBII 3eKTpUYECKUl TOK

I' BenmmunHa XapakTepu3yromas 4acTOTy W3MEHEHHS BHEITHUX BO3JCHCTBHI HA MOHBI.

71. Umnenadce 310 . . .
A eMKOCTHOE 3JIeKTPHIECKOE COMTPOTURIICHHE DIICKTPHUECKOM IIeTH
b akTHBHOE 3MEKTPUUECKOE COMPOTUBIICHUE ICKTPUICCKOM IIenu
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B moimnoe QJICKTPHUYICCKOC COITPOTUBJICHUC 3J'I€I(TpPI‘-IeCKOﬁ OCIn
r YACIBHOC SJICKTPUICCKOC COITPOTUBIICHUC 3J'I€I(TpPI‘-IeCKOﬁ O

72. ®op PHUYCCKOro CONPOTUBIICHUS LIENU IIEPEMEHHOMY TOKY UMEET BUL:
A2 :1;R2+(XL - Xc )
BER= EL

2 1

R+——
g\, ©C)

Ps

73. 3aBUcUMOCTH UMIIeJaHCca OMOJIOTMIECKON TKaHH OT YaCTOTHI TOKA Ha3bIBACTCS:
A BOJBTaMIIEPHON XapaKTEPUCTUKOM;

b kpuBoii nossipuzanuen;

B mucnepcueil anmeKTpOCONPOTUBIIEHUS KPUBOM TKaHH;

I' nMnenancHO- 4acTOTHAs 3aBUCUMOCTb.

74. UccrnenoBanue nepudepruaeckoro KpoBOOOPAIEHHUS ITyTeM PETHCTPAIMA N3MEH SHHUH
AMEKTPUUECKOTO COMPOTUBIICHUS TKAHEH B IPOLIECCE CEPACYHOMN ESITEIBHOCTH Ha3bIBAECTCS:

A peorpadmueii; B sunedanorpadueii;

b Tepmorpadueii; I' VYBUY — tepamnmueil.

75. BecraBbre NMpoIylIeHHbIE CloBa «HeM  yacToTa NEPEMEHHOrO TOKa, TEM _ €r0 pa3ipa)arouiee

I CTBHEY.

A OoIbllIe... MEHBIIIE B Oosnbiie ... MeHbIIE

b Mense ...00mb111e I' MeHsie ... boble

Buonornyeckue TKaHU ABIIAIOTCS BEIIECTBAMU

A muamarHuTHEIMH @b napaMarHUTHBIMH B deppomarautHbiMu I He SBIAIOTCS
MardeTuKaMu

76. JleueOHbIl MeTOM, OCHOBaHHBIN Ha Bo3neicTBUU COIl BRICOKOH HANPsHKEHHOCTH Ha OPTaHU3M,
Ha3bIBAIOT!

A MarauTokapauorpaduei

b sHuedanorpagueit

B ¢dpanknuHmu3aimei  (MEKTPOCTATUISCKUAM JYIIEM )

I' ransBanu3zanuei

777. JleficTBHE BBICOKOYACTOTHOT'O AIEKTPHYECKOTO MOJISI BEI3BIBAET HArPEB:

A TIpOBOASIIMX TKaHEH

b nusnexTpryeckux TKaHeu

B npoBonsnmx v qUAEKTPUYECKUX TKaHEN

I Hukakue TKaHU HEe HArpeBarOTCA

78. OpueHTalMOHHAas OJIIPU3ALHS JUIIOJIBHBIX AUIEKTPUKOB IIPOUCXOIUT M10]] JEHCTBUEM:
A BNEKTPOMAarHUTHOTO OIS

b rpaBuTanmonHoro nosus

B snexrpuueckoro noss

I' marautHOTO TOJNA

79. Meton mporpeBaHus IIIyOOKO JIeXKaIuX TKaHeW OpraHr3Ma IyTeM IPOITyCKaHUs Yepe3 HUX TOKa
BBICOKOM 4acTOTHI Ha3bIBAIOT:

A uwHAYKTOTEpMHUEH B ransBanuzanueit

b VBUY -tepanuei I' mmarepmueit

80. HpI/I OCTPBIX BOCIHAJIMTEIIBHBIX ITPOHECCAX B CyCTaBax, MPU MAaCTUTAaX UCIIOJIb3YIOT AJIA JICUHCHUA:
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A MHIYKTOTEPMHIO
b YBY — tepanuro
B ranpBaHu3anuo
I' nonodopesa

81. Ha kakoM M3 pHCYHKOB BEpHO OTOOpaskeH X071 JIydeil B coOuparomeit 1uH3e?

h%\ — 1~ FQQ\ 1T~

A b B r

82. PaccTosiHME HAMITy4IIIEro 3peHus:
A25cm b 25MMm B 25m I' 25 xm.

83. [Ipeaenom paspemieHus: ONTUIECKOTO MPUOOpa Ha3BIBAIOT

A HauMeHbIIee PacCTOSHHUE, HA KOTOPOM 2 TOYKH IPeMeTa MOTYT ObITh BUAHBI pa3aeibHO
b nauGonbiiee

B nammensinee paccTosiHue, Ha KOTOPOM 2 TOYKHM NMPEAMETa BUIHBI CIIUTHO

I' manbonbiee

84 Kakum 00pa3oM MOKHO yTyUIIUTh Pa3peIlaloylo cliocOOHOCTBIO MUKPOCKOMA:
A YMEHBIIUTH YHUCIIOBYIO allepTypy

b yBennuuB npenen pasperueHust MUKPOCKONa

B yBenmmuMTH KOMMYECTBO JIMH3

I' yBeIMUMTH YMCIIOBYIO aneprypy

85 Ionsapu3oBaHHBIM CBET MOKHO MOTYYUTh IIPOITYCKasl ECTECTBEHHBINA CBET Yepe3
A Bony

b nun3y

B anuzorponnyro cpeay

I" onTrdeckn akTUBHOE BEIIECTBO

86. ObpazoBanue BUTaMUHA [ TPOUCXOINT MO/ ICHCTBUEM:
A wuH(]pakpacHOTo U3TydCHHS,

b BummMmoro cBera;

B ynbrpaduoneToBoro niimydeHns;

I' nmox Bo3neiicTBUEM PEHTTEHOBCKOTO U3ITYUEHHS

87. Ipu euennn 3a60neBaHnil KOXH, TUM(ATUIECKON CUCTEMBI, CYCTaBOB, TNIEBPUTOB, MACTHTOB,
00MOPOXKEHH M, MOKHYILIUX 3K3€M HCIIOJIB3YIOT!

A BumuMmsblii cBer b ynerpadmoneToBoe uznydenue B undpakpacuoe nznyuenue I Huuero ne
UCIIONB3YIOT

88. Henmocrarok uero MoxeT MPUBECTH K HAPYLICHUIO 0OMEHa BEIIECTB, CHHKEHUIO
MPOAYKTUBHOCTH M YCTOMYMBOCTH K MH()EKIIMOHHBIM 3a00IeBaHUSM, HApYIICHUSIM (HU3HOTIOTHYECKUX
PHUTMOB >KHBOTO OpraHU3Ma

A undpakpacHoro uznydenust b Bugumoro ceeta B ynsrpaduoneroBoro uzmyuenus 1 numm

89. JIroMHMHEHCIICHTHEIM aHAJIM30M HA3BIBAETCS METOL

A wuccreoBaHUs pa3IMYHBIX 00BEKTOB O] ACHCTBUEM YIBTPa(UOICTOBOTO 00TyUeHUS,
BBI3LIBAIOILIETO JEOMUHECIIEHITUIO 3THX 00HLEKTOB

b Meron onpeaesicHUS XMMHYECKOTO COCTaBa BEIIECTBA T10 €T0 CIICKTPY

B Merton uccrieioBaHust CTPYKTYPHI BEIIECTBA
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HEHUTPOHOB U MPOTOHOB
HEHTPOHOB, IPOTOHOB U AIIEKTPOHOB

91. SAnpo aroma COCTOUT U3
A HEWUTPOHOB

b nporoHoB

B

r

92. I XapaKTepUCTUIECKOTO PEHTI€HOBCKOTO U3IIyU€HHS XapaKTepeH:

A nuneituarelil ciektp b criomHol cniektp B monocarsiii ciektp 1T He maer cnekrpa.
J11t TOpMO3HOTO U3ITy4EHHSI XapaKTEePeH:

A nuueiuarelii cnektp b crtomHol cnexktp B monocarsiii cnextp I He gaer cnekTpa.

93 TopMO3HOE M XapaKTEePUCTUIECKOE UTyUCHUE XapaKTEPHO IS
A UKU B Y - U3JTyYEHUE
b You I" peHTreHOBCKOro U3Iy4eHHs

94. MeTon peHTTeHOCKOITMM OCHOBAH Ha CJEAYIOIIEM CBOMCTBE PEHTI€HOBCKOTO U3ITyUEHHUS

A TIOMHHECHEHIMS 3KpaHa, TOKPHITOro JJIOMUHO(POPOM

b Oonee nioTHBIE BelecTBa MONIOIAIOT PEHTICHOBCKOE U3IyUYEeHHE CHIIbHEE, YeM MEHEE ILIOTHBIE.
B kBaHTBI peHTT€HOBCKOTO U3TY4EHHS 00J1aJaf0T OTPOMHOM 3HEepruei

I' peHTreHOBCKOE U3IIydeHUE HOHU3UPYET aTOMbl U MOJIEKY/Ibl BEILIECTBA

95. Ilo cioco0Oy BO30YKACHHS PEHTICHOBCKOE U3TYUYCHHUE ITOAPA3ICIIIIOT Ha
A TOPMO3HOE 1 XapaKTePUCTHIECKOE

b un(ppakpacHoe u yneTpaduoneToBoe

B BummMoe u HEBUAMMOE U3ITyICHUE

I' xecTkoe u MSrKoe.

96. Nonunzupyromas crnocoOHOCTh PaJHOaKTHBHBIX H3ITyYeHUH OLIEHUBAETCS YHCIIOM Iap HOHOB,
co3/aBaeMbIX dacTuiiei Ha 1 cM cBoero mpobera. st o - 9aCTHIBI 3TO

A 40 - 150

b 30

B 3-5

I" 30 000

97. Pacionoxure paAnOakTUBHBIE U3ITyYE€HUS B TOPSIKE BO3PACTAHMSI UX IPOHUKAIOILEH
CIOCOOHOCTH:
0 — U3Ny4eHue, B - U3JIydeHne, y - U3IyueHHue
Y - M3JIy4YeHue, B - U3IydeHue, o - U3TyueHHue
0 — U3Ny4eHUE, Y - U3JIydeHue, B - u3nydcHue
B - u3nmyueHue , o — U3IIyYEHHUE, ¥ - U3ITyUCHHUE

-~ -5

98. VYkaxuTe 4ucIio MPOTOHOB B siipe aroma BerectBa  Co3
A60 B33 B27 I6

99. TlpuHuumn AEUCTBUS MOHU3ALMOHHOTO CYETYMKA OCHOBAH ...

A Ha BO3HMKHOBEHHH ra30BOTO pa3psa IPU HOHU3AINH Ta3a JBIKYIIENCS 3apsKeHHON
MUKPOYACTHIICH;

b Ha paguomoMHHECTIEHITHH, TO €CTh Ha (DITYOPECIICHITHH BEIIECTBA IO/ ylapaMK YacTHI]
PaIMO0aKTUBHOTO U3TYUCHHUS,

B Ha TOM, UTO MOHBI, CO3JaBAEMBIE B BO3IyXE MPOJICTAIOIIEH MUKPOYACTHULIEH, CTAHOBSITCS
sIIpaMy KOHJICHCAIIUU JJIs TTEPECHIEHHOTO Mapa;

I' Ha TOM, 9TO MOHBI, BOHUKAIOIIME HA MTYTH 3aPSHKEHHON MUKPOYACTHIIBI, JBIKYIIEHCS BHYTPH
PacCTSIHYTOM KAIKOCTH, CTAHOBATCS IIEHTPAMH TTapOo00Opa3oBaHMsL.

100. Kakoe 13 mpuBeACHHBIX HIKE BBIPAXKEHHUI TTOKA3bIBAET CBS3b MEPHO/Ia MOoTypacnaaa 1
MIOCTOSIHHOM HoJTypacnaza:
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4.2 Ilpoueaypsl U OLlEHOYHBIE CPeACTBA /sl IPOBe/IeHUsI IPOMe KyTOYHOMH aTTecTAlUM

4.2.1 Dx3ameH

DK3aMeH sBisieTCsl (GOPMOM OIIEHKH KadueCTBAa OCBOCHUS CTYAEHTOM 00Pa30BaTEIbHON
MPOrpaMMBI TTO pa3zesaM JuciuIuTuHbL [1o pe3ynpTaTam 3K3aMeHa CTYJAEHTY BBICTaBIISCTCS
OIICHKA «OTJIMYHOY, «XOPOIIO0», KYIOBIECTBOPUTEIHLHOY» UITH «HEYIOBICTBOPUTEIBHOY.

DK3aMeH MpoBOAUTCS B (hOpMe ompoca 1o ouieraM. JK3aMEeHAIIMOHHbBIEC OUIICTHI
YTBEP)KIAIOTCS HA 3aceTaHuu KadeIphl U MOJIMUCHIBAIOTCS 3aBEYIONMM Kadenpoii. B ounere
coZiep KaTcs IBa WIIM TPH BOMPOca/3aiaun. IK3aMEH MPOBOIUTCS B MIEPUO/T dIK3aMEHAITMOHH OM
CECCHH, MPEYCMOTPEHHON y4eOHBIM IJIAHOM. DK3aMEH HaYMHAETCS B YKa3aHHOE B PACIHCAHUHU
BpeMsl ¥ IPOBOAMTCS B OTBEICHHOM JIJISl 9TOTO ayAUTOPHH, YKa3aHHOW B PACTIFICAHUU.

Kputepuu onienku orBeta cryaeHTa (tadi.), a Takxke Gpopma ero npoBeeHus TOBOASITCS 10
CBEJICHUS CTY/ICHTOB JI0 Hauaja ’K3aMeHa. Pe3ynbTaT sk3aMeHa OObsIBISETCSA CTYICHTY
HEMOCPEICTBEHHO MOCJIE €r0 Ca4H, 3aT€M BBICTABJISIETCS B 3aU€THO-9K3aMEHAI[MOHHYIO BEJOMOCTb
Y 3a4ETHYIO KHUXKKY.

Ikana Kputepuu oneHuBanus
Ouenka 5 - CTYIIEHT I1OJIHO YCBOMWJI Y4€OHBII MaTepual;
(oTmumo) | - TOKA3bIBACT 3HAHHE OCHOBHBIX MOHSTUH JUCUMIUIMHBI, TPAMOTHO MOJb3YeTCs
TEPMHUHOJIOTHEH;
- MpOSIBJIAET YMEHHME AaHAIU3UpPOBaTh U 000011aTh HHGOPMALUIO,  HABBIKU
CBSI3HOI'O OMMCAHUsl SIBJIEHUU U IIPOLIECCOB;
- JEMOHCTPUPYET YMEHUE H3Jlararb MaTepuajl B OINPEAEICHHOW JIOTMYECKOM
MIOCJIE0BATENIbH OCTH;
- IOKa3bIBaeT YMEHUE UJUTIOCTPUPOBATh TEOPETUUECKHE MTOTOKEHNUS KOHKPETHBIMU
IpUMEPAMH;
- JIEMOHCTpUPYET C(HOPMHPOBAHHOCTh M YCTOMYMBOCTh 3HAHWHA, YMEHUH U
HaBBIKOB;
- MOT'YT OBITh JIOMYIIEHBI OJJHA—/IBE HETOYHOCTH MPH OCBEIICHUH BTOPOCTEIICHHBIX
| BOIIPOCOB. .
Omenka 4 | - OTBET Y[ OBIETBOPSET B OCHOBHOM TPEOOBaHUAM Ha OLEHKY «5», HO IPU ITOM
(Xopomo) HNMEET MECTO OAMH U3 HECAOCTATKOB:
- B YCBOGHMM Y4eOHOro Marepuaja [JOMYIIEHbl NpoOensl, HE MCKa3HUBILIUE
COZIEp’KaHUE OTBETA;
| - B U3JI0KEHHUH MaTepHalia JOMYIEHbl HE3HAYUTEJIbHbIE HETOYHOCTH. ,
Onenka 3 - 3HaHUWE OCHOBHOIO IIPOIrPaMMHOI0 MaTepuaja B MHUHUMaJIbHOM 0O0beMe
(yaoBieTBOp | HOTPEHIHOCTH HEMPHHLHUIIMAIBHOTO XapakTepa B OTBETE HAa JK3aMEHEe: HEIOJH(
UTEJIHHO) WA HEMOCJEeN0BaTEIbHO PACKPBITO COAEpX)aHHEe MaTepHuala, HO MOKa3aHO OO0IIee
ITOHUMaHUE BOIPOCOB;
- HMEJHCh 3aTPyJHEHUs WM [OMyIIeHbl OMMOKH B OIpPENeJCHUU MOHITUN
UCIOJb30BAaHUU TEPMHMHOJIOIMH, ONMCAHUU SIBJICHUH U MPOLIECCOB, UCHPABICHHBIE
[10CJI€ HaBOSIINX BOIIPOCOB;
- BbISIBJIEHA HENOCTATOYHAsE CPOPMUPOBAHHOCTh 3HAHWUH, YMEHHH M HaBBIKOB,
| CTYJIEHT HE MOXET IPUMEHHUTh TEOPUIO B HOBOW CUTYaLlUU. ‘
Orenka 2 - poOesbl B 3HAHUSAX OCHOBHOIO IPOrPAMMHOr0 MaTepHuaia, MPUHLUUIHAIBHbBIE
(HGYIIOBJ'IGTB OIINOKH IIpHu OTBECTC HA BOIIPOCHI;
OpHTENIbHO) | - OOHAPYKEHO HE3HAHWE WJIM HENOHMMaHWe OOJbINEH WM Hanboynee BaKHOM
4acTu yueOHOI'0 MaTepuarna;
- JOIyIIeHbl OIMOKM B ONpEAECIICEHUU TOHSATHUH, IpH  HCHOJIb30BAHU
TEPMHUHOJIOTMH, B ONHCAHUMU SIBJICHUW W MPOIIECCOB, KOTOpPblE HE HCIPABIIECH
M10CJI€ HECKOJBKUX HABOJSIIUX BOIPOCOB;
- He c(hOPMHUPOBAHBI KOMIIETEHILMU, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HaHUA,
| YMEHHMS U HaBbIKH.
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ATTECTallMOHHOE UCTTBITAHUE 10 IUCUUIITIMHE B (popMe SK3aMeHa 00ydarorecs IpoXoIsiT B
COOTBETCTBHH C PACIIMCAHUEM CECCHH, B KOTOPOM YKa3bIBA€TCS BPEMS €T0 IMMPOBEICHUS, HOMED
ayauTopur, popma UCIBITaHUS, BpEMs B MECTO TTpoBeneHus KoHcynbTau, @O npenomasaTens.
YTBepKI€HHOE pacnicaHne pa3MeniaeTcs Ha HHHOPMAIIMOHHOM CTEH/IE, a TaKXKe Ha OPHUITHATBHOM
caiiTe YHUBEpPCUTETA.

Bornpockl 3k3aMeHa COCTaBIISIFOTCS HA OCHOBAaHUU JCHCTBYIOIICH paboueli mporpaMMbl
TUCIHTLTIHBL, U IOBOJISATCS 10 CBEACHUS 00 yJaroMXcsi He MEHee YeM 3a 2 HeIeTH 10 Havyaa
ceccuu. JK3aMEHAIMOHHbBIE OUJIETHI COCTABIISIIOTCS B COOTBETCTBHH C YTBEPKISHHBIMH Kadeapoii
HK3aMEHAIMOHHBIMU BOIIPOCAMH, U YTBEPIKIAIOTCA 3aBEAYIOIIMM Kadenpoii exxeroaHo. B omiere
COZIEPKUTCS HEe OoJiee TPeX BOIPOCOB.

[IpucyTcTBHE MOCTOPOHHUX JIUIT B XOJI€ MMPOBECHUS aTTECTAIIMOHHBIX UCTIBITAHUH 0e3
paspenieHus aeKaHaTa He JIolyckaeTcs. B ciiydyae oTCcyTCTBHS BEAyILEro MmpenoaaBaTess
aTTECTAIlMOHHbBIE UCIIBITAHUS TPOBOSTCS MPEMoiaBaTesieM, HA3HAUYEHHBIM PacopsKEHUEM
3aBenyroIero kadempoi.

OneHka 3a 3K3aMeH BBICTABIISIETCS IIPENOAABATENEM B aTTECTALUOHHYIO BEOMOCTb B CPOKH,
YCTaHOBJIEHHBIE PACIIMCaHUEM 3K3aMeHOB. OlLIEHKa B 3aU€TH IO KHUKKY BBICTABIISIETCS B 1€HB
aTTECTALIMOHHOI0 UCMbITaHusA. JIJ1 MpoBeAeHUs aTTECTAMOHHOI O MEPOIIPUATHUS BEIYIIIUM
MperoaBaTesb JUYHO MOJIy4aeT B IeKaHaTe aTTeCTallMOHHbIE BegoMocTu. [locie okoHyaHus
HK3aMEHa MPeroAaBaTeb B TOT K€ AEHb CIaeT 0(POPMIICHHYIO BEJOMOCTh B IeKaHaT akyabTeTa.

[Ipu mpoBeneHNN YCTHOT'O ATTECTAIMOHHOTO UCIIBITAHUS B aYIUTOPHH HE JJOJKHO
HaxoauTcs 60Jiee BOCKMHU 00 yJaloIUXCsl HA OJTHOTO MpenoaBaTesl.

[Tpu mpoBeaeHNH YCTHOTO SK3aMeHa 00 yJaroIuics BEIOMpaeT SK3aMeHallMOHHbIH OuieT B
CIly4yaifHOM MOPAJKE, 3aT€M Ha3bIBaeT (paMUIIHIO, UMSI, OTYECTBO M HOMEp Ousera.

Bo BpeMs aTTecTallMOHHBIX HCIBITAHUH 00 yJarOIIMECs MOTYT MOJIb30BATHCS MPOrpaMMOit
JTUCIUTUIMHBL, @ TAKXKE C Pa3pelIeHUs MPENoAaBaTeNs CIPaBOYHON 1 HOPMATHBHOM JINTEPaTypOi U
HEPOrpaMMHUPOBAHHBIMU KaJIbKYJISITOpaMU. Bpemst moAroTOBKM OTBETA IIPU cllaye IK3aMeHa B
yCTHOHU (popMe TOIHKHO COCTaBIATh He MeHee 40 MUHYT (110 KeJTaHuI0 00yJalomerocs OTBET MOXKET
OBITh TOCPOUYHBIM). Bpems otBeta He 60mee 15 munyt. [Ipu moAroToBKe K YCTHOMY K3aMEHY
oOydaronuiics, Kak MpaBuIIO, BEAET 3alIMCH Ha JIUCTE YCTHOTO OTBETA, KOTOPBIN 3aTeM (110
OKOHYAHHUH 3K3aMEHa) CAACTCs MPEnoJaBaTelio.

Ecnu oOyuaromuiicst SBUIICS Ha 9K3aMEH, U, B3SIB OMJIET, OTKA3bIBAETCS OT MPOXOXKICHHS
aTTECTAIIMU B CBSI3U C HEMOJTOTOBJIEHHOCTHIO, TO B ATTECTAIIMOHHON BETOMOCTH €My BBICTABIISICTCS
OLICHKA «HEYJOBJIETBOPUTEIHHO.

Hapymenue AucuummHbl, COUChIBaHKE, UCMOJIB30BaHUE 00 YUAIOIIMMUCS HEPa3pEUICHHBIX
MEYATHBIX U PYKOMMCHBIX MAaTE€PHAIOB, MOOMIBHBIX TeIe(POHOB, KOMMYHUKATOPOB, MJIAHIIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JIPYTUX BUIOB JIMYHON KOMMYHUKAITMOHHONW U KOMITHIOTEPHOU
TEXHUKHU BO BPEMs aTTECTAIlMOHHBIX UCIBITAHUH 3arpernieHo. B cnydae HapyiieHus 3Toro
TpeGoBaHUs, MpenoaBaTesb 0053aH YAaJIUTh 00 yJaloLerocs U3 ayAuTOPUU U IPOCTaBUTH EMY B
BEJIOMOCTb OLI€HKY «HEYJO0BJIETBOPUTEIBHO.

DK3aMeHaTOpy MPEeAOCTaBIsAETCs MPaBo 3a4aBaTh 00 yJarOIUMCS JOMOTHUTENbHbIE
BOIIPOCHI B PAMKaX MPOrpaMMBbl JUCIHHUIIIMHBI TEKYIIEr0 CEMECTPa, a TAKXKE, IOMUMO
TEOPETUYECKUX BOMIPOCOB, AaBATh 3a/1a4l, KOTOPHIE H3yJYaJIMCh HA 3aHATHUSX.

BricTaBnenue o1eHoK, MoJydeHHbIX P MOIBEICHUH PE3YIbTATOB MPOMEXKYTOUHOU
aTTECTAIlH, B ATTECTAIIMOHH YO BEIOMOCTh M 3a4ETHYIO KHUKKY ITPOBOJIUTCS B IPUCYTCTBUH
camoro obydaromerocs. [IpenonaBarens HECYT MEPCOHATBLHYIO OTBETCTBEHHOCTD 32
CBOEBPEMEHHOCTh U TOYHOCTh BHECEHUS 3alMCEeH O pe3ybTaTax MPOMEXYTOYHOU aTTECTAllUU B
aTTECTAllMOHHbIE BEIOMOCTH U B 3a4ETHBIE KHIKKHU.

OOyyaroiuecs UMEIOT MPaBO Ha Mepecaady pe3ysibTaTOB OCBOCHUS UMHU U CLUUTLITUHBI.

WNHBanubl 1 auIa ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3/I0POBBS, MOTYT CIaBaTh IK3aMeH B
MEKCECCHOHHBIN MTEPHOJI B CPOKH, YCTAHOBIICHHBIE MHANBUIYAIbHBIM Y4E€OHBIM TJIAHOM.
WMHBanup! 1 AuIa ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3/I0POBBSI, UMEIOIINE HAPYIICHUS OMTOPHO-
JIBUTaTEIBHOTO aIapaTta, A0MYyCKalTCsl Ha aTTECTAIlMOHHbIE UCIIBITAHUS B COIPOBOXKECHUHU
ACCHCTEHTOB-COMPOBOXKIAIOIIHX.
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Ilepedyenn BONPOCOB K IK3aMeHYy

1. Cuarp nokasanus CceKyHIOMepa, ONPEAEIUTH TOTPEIIHOCTH HM3MEPEHHsS M 3alucaTh
MHTEPBAJ, COIEP/KAIUI UCTUHHOE 3HAaUE€HUE U3MEPEHHOMN BEIUMYUHBI.

2. CHATh NOKa3aHMs INTAHTEHIUPKYJIS, ONPEeHTh MOIPENIHOCTH M3MEpEHHs M 3allicaTh
WHTEPBaJ, COAECPK AN UCTUHHOE 3HAYEHNE NU3MEPEHHON BEJIMYHHBI.

3. CHATb MoKa3aHUs SIEKTPOM3MEPUTEIBLHOTO NPUOOPa, ONPENEIMTh OrPEMIHOCT H3MEPEHHS
Y 3allCaTh UHTEPBAJ, COAEPKALIUN UCTUHHOE 3HaYECHUE U3MEPEHHON BEJIMYUHBI.

4. CHath mOKa3aHWS TEPMOMETpA, ONPEAEINTh MOTPEIIHOCTh HM3MEPEHHMs W  3alucaTh
WHTEPBaJ, COAEPKALMI UCTUHHOE 3HAYCHNE U3MEPEHHON BEJIMYHHBI.

5. UW3MepuTh IIMHY CTOJIAa U3MEPHTEILHON JIEHTOH, ONPENENUTh TOrPENIHOCT U3MEPEHHS U
3aMcaTh HHTEPBAJ, COAEPKAIINUN HCTUHHOE 3HAYE€HUE U3MEPEHHON BEIIMYHHBI.

6. V3MepuTh MUPHHY CTONA H3MEPUTENLHOM JIEHTOMN, ONPEAEIUTh TTOrPEITHOCTH U3MEPEHHS U
3anycaTh HHTEPBaJl, COAEP/KALIMM HCTUHHOE 3HAUYE€HNE W3MEPEHH O BEJIMYMHBI.

7. TlpousBenu MHOrOKpaTHBIE W3MEPEHUS BPEMEHHM MAJEHHs MIApMKA C OJHOM M TOH iKe
BBICOTBI ¥ MOMy4YriM 3HadeHus t, t,t, . Onpenenuts nHTEpBa, CONEPKALIMI HCTUHHOE 3HAYECHHU €
W3MEPEHHOH BEJIMYUHBI U OTHOCUTEIBHYIO ITOTPEIIHOCTh U3MEPEHUS.

8. B Tpex pasnuuHBIX MECTax KalUIApa M3MEPUIU €ro AUaMeTp U moyuuau 3nadenus d, d,, ds

OmnpenesmTs HMHTEpBAN, COIACPKAIUMM WMCTUHHOE 3HA4YCHHE U3MEPEHHON BEJIIMYUHBI U
OTHOCHUTEJIBHYIO IOTPENIHOCTh U3MEPEHHUS.

9. B Tpex pa3znmMuHBIX MeCTax MJIACTMHKH M3MEPMIIM €€ TONMMHY U NOMy4uIu 3Hauenus h,h,, h,

OmnpenenmTs HMHTEpPBAN, COJACPKAIUMA HMCTUHHOE 3HA4YECHHE U3MEPEHHOH BEJIMYUHBI U
OTHOCHUTEJIBHYIO IIOTPELIHOCTh U3MEPEHUS.

10. IIpousBenu MHOrOKpaTHOE H3MEPEHHE OCBENIEHHOCTH CTONA U nonydnnu 3HaueHus E, E,, E,
OnpenenuTe MHTEpBal, COAEpXKAaUIMi HCTUHHOE 3HAYEHUE U3MEPEHHOW BEJIMYUHBI U
OTHOCUTEJIBHYIO IIOTPELIHOCTD U3MEPEHHUS.

11. B Tpex pasnuuHBIX MecTax B KMBOTHOBOJYECKOM IOMELICHHH HM3MEPHMIM TEMIEPATypy
BO3/yXa M TOJY4YWIM 3HayveHus to, 3, o, . OnpenenuT MHTEpPBaJI, COAEpPN AWM HCTUHHOE
3HAYEHWE W3MEPEHHOM BEJIMYMHBI U OTHOCHTEIBHYIO TOTPEIIHOCTh N3MEPEHHUS.

12. B tpex pasiu4HBIX MeCTax B INTHYHUKE M3MEPUIIM YPOBEHb HMHTCHCHBHOCTH LIyMa H

nonyyunu 3Hauenus L,L,L, . Onpenenuts uHTepBan, coAepialiMii MCTUHHOE 3HAYEHHE
M3MEPEHHOH BEIMUMHbBI U OTHOCHTENBHYIO ITOIPELIHOCTh H3MEPEHHS.

13. Teno, nBurasce paBHOMepHO, 3a t = (t, = At) ¢ npommo pacctosaue | = (I +Al) m.
OnpenenuTs HHTEPBAl, COAEPKAIIMHA MCTMHHOE 3HAYEHME M3MEPEHHON BENMYMHBI M
OTHOCHTEJILHYIO HOTPEIIHOCTh U3MEPEHHS.

14. Teno, psurasces co ckopocteio V = (V, £ AV) m/c, npoxomur paccrosaue | = (I, £ Al) m.

N3mepbTe wuHTEpBad, CONIEPXKAIIMM WCTUHHOE 3HAUYCHHE BPEMEHU JBW)KCHHS U OIPEACIUTE
OTHOCHTEJBHYIO TOTPEIIHOCTh U3MEPEHUSI.

15. Matepuanbnas Touka aBuskercs co ckopoctbio V = (V, £ AV) M/c B Teuenue Bpemenn t = (t,
+ At) c. U3mepbre uHTEpBaj, COACpKANIMHA HCTUHHOE 3HAYCHHE NEPEMEUICHUS TOYKH |
OTpENeTNTE OTHOCUTENbHYIO MOIPELIHOCTh U3MEPEHHUS.

16. Teno Becom P = (P, + AP) H umeer nnomans onopsl S = (S, + AS) M. M3MepbTe uHTEpBAal,
COZIepKaIMii MCTUHHOE 3HAYCHHE IaBJICHHS, OKa3blBa€MOE ITHM TeloM Ha omopy. Ompenenute
OTHOCHTEIBHYIO TOTPEIIHOCTh U3MEPEHUSI.

17. Xunxocts maccoii m = (m, £ Am) r 3amumaer obbem V =(V, £ AV) cm. H3smepsbre
WHTEPBAJ, COJIEpXAIIMi MCTUHHOE 3HAUYE€HUE TUIOTHOCTH >KHIAKOCTH M ONPENEITUTE OTHOCHTEIBHYIO
MOTPEIIHOCTh U3MEPEHHUS.

18. H3mepbTe MHTEpBAI, COJIEpKAIUNA UCTUHHOE 3HAUYCHHE TIOIA/IM KOMHATHI, JITMHA KOTOPOU a
= (a, £ Aa) M. u mmpuna b = (b, £ Ab) M. U ompeneTUTe OTHOCHTEIBHYIO IOIPEIIHOCTh
M3MEpEHUsI.
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19. Cuna Toka B anextpuyeckoii mamnouke | = (I, = Al) A, a nanpssxkenne U = (U, £ AU) B.
W3mepbTe MHTEpBAJ, COAEpX AallUi HCTUHHOE 3HAYEHHE CONPOTHUBIICHHS JAMIIOYKU U ONPEAEIUTE
OTHOCHUTEJBHYIO TOTPEIIHOCTh U3MEPEHUS.

20. Tpu nanpssxenun U =(U, £ AU) B B uenu namnsl Hakamusanus ee mounocts N = (N, +
AN) BTt. 3mepbTe MHTEpBaJ, COACPKAIINA MCTHHHOE 3HAYCHUE CHJIBI TOKA, MPOXOMASIICIO 4Yepes3
JaMITy HaKaJIWBaHUSI, U ONPEIeTUTE OTHOCUTEIbHYIO OTPEIIHOCTh U3MEPEHUSI.

21. Marepus: npusxenue matepun /| Matepus, ee Buabl. DyHIaMeHTaIbHbIE B3aUMOJIEHCTBHSL.
JIBrKEeHUE MaTepuu.

22. OcHOBHbIE HAMPABJIEHUs B3aUMOCBS3€el (U3MUECKO U GMOJIOrUYecKOol Hayk; 6MopU3MKA.
Pous 6uoduznueckoro 3HaHus B mpohecCHoHaIbHON MOAT0TOBKE BETEPUHAPHOTO Bpaya.

23. KonebarensHoe apmxenne /OnpeseneHue KoneOaTeNbHOro IBUKEHHUS; XapaKTEPUCTUKH
KoJIe0aTeNIbHOT O IBUKEHUS: TIEPUOJI, YaCTOTA, CMEIIEHUE, aMIUTUTY1a, UX €JUHUIIBL./

24. Mexaunueckue kosebanus /CBOOOTHBIC (coOcTBeHHBIE) W BBIHYXJECHHbIE KOJIEOaHMUS;
BO3Bpallalomas 1 BbIHYXJAIOIIas CHIIbI, PE30HAHC. DHEPrus KoJeOJIOIIerocs Tena; 3aTyXarolue
konebanus. [Ipumepsl kosiebanuii 1 pe3oHaHca B )KUBOW MPUPOJIE/.

25. Mexanudeckue BonHbl /OIpeneneHde BOJIHBL, BOJHBI HPOOILHBIE M IIONEPEYHBIE.
XapaKTepUCTUKU BOJHBI. 4acTOTa, JUIMHA, UX €AUHULBL. CKOpPOCTh PACHpOCTPaHEHUs BOJHBI, €€
3aBHCHMOCTb OT CBOWCTB Cpe/bl. DJHEPrusl U MHTEHCUBHOCTD BOJIHBI, UX eqUHULBL. [l0TOK sHEeprun/.

26. OcHoBbl akycTuku /OnpeneneHue 3ByKa, AMANAa30H YacTOT CIBIIIMMOrO 3BYKa, MCTOYHUKH
3ByKa. VIHTEHCHUBHOCTH 3BYKa, MOPOT CIYXOBOro W OoseBoro omryuieHuil. 3akon Bebepa-Dexuepa,
YPOBHU UHTEHCHUBHOCTH U TPOMKOCTHU 3BYKA, X CIUHUIIBI/.

27. OcuoBsl Guoakyctuku / Bpicota 3Byka. TemOp 3Byka. AKyCTHUECKMI CHEKTp.
MysbikasibHbId TOH. [1lIyM. BimsiHue nryma Ha >KMBOTHBIX/.

28. Undpassyk. Ddoexr Jomnepa. / JmanazoH HHPPA3BYKOBBIX YACTOT. VICTOUHHKH
uH¢pa3Byka. CpoiicTBa uH(pa3Byka. buosnornueckoe aericreue nHdppaspyka. Ouznyeckue OCHOBBI
yinbTpa3BykoBor  nedexrockonuu. Oddexr [Jomnepa. HccnemoBanme — cepaedyHOCOCYAUCTON
cuctemMbl Ha ocHOBe 3¢ dekTa Jlomnepa (qomiepoBckas 3xokaparorpadus)/.

29. Vnprpassyk  /[luamasoH ~ uyacTOT  yIbTpa3Byka.  VICTOUHHKM  yJbTpasByKa:
MarHUTOCTPUKUMOHHBIA W IbE30JIEKTpUUYECKUN. @DPU3NYECKHE CBOMCTBA yIbTPa3ByKa, €ro
B3aUMoOJelicTBMEe ¢  BemectBoM. KaBuranms. buosormueckoe — OedMCTBHE  yJIbTpas3BYKa.
Hcnonb30oBanue yibTpa3ByKa B TEPANIEBTHUCCKUX IIEISIX/

30. I'uaponuuamuka  ujaeanbHbIX — kujgkoctedl  /TloHATHs «eanbHas KHUJIKOCTHY,
«CTAllMOHApHBI TOTOK». YpaBHEHHE HEPa3phIBHOCTM TNOTOKAa. JlaBimeHue, equHUIA JaBIICHMS.
CraTuueckoe, JAMHAMHUYECKOe, THJpaBiIMYecKoe (BECOBOE) U TIOJNHOE [aBJICHHUS; YpaBHEHHE
bepnymnu; ciocoObl U3MepeHns CTaTUYECKOT0 M TUHAMUYECKOI0 JaBJICHUMN/.

31. Dnementnl rugpocratuku  /Macca (ompeneneHue, 0603HAueHHE, €IMHHMIBI). IIIOTHOCTSH
(ompenensromas gopmyna, odo3HaueHue, eauHHIBI). CrocoObl OmpeneseHusl MIOTHOCTU. 3aKOH
Apxumena, Kak OCHOBa METO/1a U3MEPEHHs INIOTHOCTH ITpU OMOIIM BecoB Becrdans/

32. Iunponunamuka Bsi3kux >kuakocteil /[lonsaTtue «Bs3kas KUAKOCTHY». [loHsATHE «TpagueHT
¢bu3nyueckoil BENIUYUHB), ypaBHeHHEe HBbIOTOHA M1 CHUJIBI BHYTPEHHETO TPEHUS, KOI(PQPUIIUEHT
BSI3KOCTH, e€ro eauHuua. 3akoHbl Ilyaseiins m CrTokca Kak OCHOBAa METOJOB H3MEPEHMS
K03 PHUIHEHTOB Bs3KOoCTU. JlamuHapHOE U TypOysieHTHOe TeueHus kuakoctei. Uucno Pelinonbaca
KaK XapaKTepUCTHKA MEPeXoia OT JJAMUHAPHOTO K TYpOYJIECHTHOMY T€UCHHUTO/.

33. 3aKOoHOMEpPHOCTH TedueHUs KPOBHM B CEpPIEUHOCOCYAUCTON CHCTEME KUBOTHBIX U YeloBeKa
/KpoBb — HEHBIOTOHOBCKAS KHAKOCTh. IIIOTHOCTH KpoBH. Bs3KOCTH KpOBH. XapakTep TEUEHUS
kpoBu B CCC B HOpME U IpU NMATOIOTUSIX.

34. AprepuansHoe naBinenue. /JlaBnenue. AprepuanbHoe  jgaBiaeHue. CHCTONMYECKOE,
UacToNMYecKoe aprepuanbHoe jAaBieHue. CrnocoObl HU3MEpPEeHHs apTepHalbHOTO JaBJICHMUS:
HEMOCPEICTBEHHBIN 1 MaHX)eTHBIN. [Tymbe/.

35. Teepasie ympyrue Tena/ [oHsATHE «TBEpAOE COCTOSHHE BEIIECTBA», KPUCTAIMYECKHE U
amopdusie Tena. [loustus «redopmanus», «aOCOMIOTHAS M OTHOCUTENbHAS AedopMalius». 3aK0oH
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['yka, MOIylb yIPYroCTH KaK XapaKTepUCTUKa YIPYruX CBOWCTB BemiecTBa. Jlepopmaruu
OMOJIOTMYECKUX TKaHEMH/.

36. OcHoBHBIE HONOXKeHHs MoJeKy/IspHO-KuHeTHdeckol Teopun (MKT). /Cratuctuueckuii u
TEPMOJMHAMMYECKUN METOABl H3ydeHus CcBOWCTB  BemiectBa. OcHOBHbIe monoxenus MKT.
Mouekyna. Atom. HMon. KommuectBo BemectBa. Monb. UYucno Asoraapo. YUucno creneHen
cBoOOaBl MoJekynbl. CpenHsiss aiaMHa CBOOOAHOro mpoOera Mojekynbl. CpenHssi KBaapaTHYHAS
CKOPOCTb Xa0THYECKOrO JBMKEHHS MOJEKyibl. CpenHssi KHHETHYECKas DSHEPrusi MOJIEKYJIBL.
BianmogeiicTBre MosieKkyi. ArperaTHble COCTOSIHHS BEIIeCTBa. /

37. Spnenus nepenoca / I'pynna senenuii mepeHoca. OG00OLIEHHOE ypaBHEHHE IEpPEHOCA.
I'pagueHT (pu3nvecKoil BeTUUNHBI M HAaIlpaBICHHUE MIEPEeHOCca MOJIEKYJIAMU CBOUX XapaKTePUCTUK/

38. TennonpoBogHOCT Kak 4YacTHBIA cmydail mepeHoca / TemaonmpoBoAHOCTH. YpaBHEHHE
®ypre. Koo duimeHT TermnonpoBogHOCTH. Pojb TEMIonpoBOAHOCTH B )KUBOM MpUpoAe/.

39. BsaskocTh Kak 4YacTHBHIM ciydail mepeHoca /BsskocTh. YpaBHenue HbIOTOHA IS CHJIBI
BHyTpeHHero TpeHus. Koadduuuent rtemmompoBoanoctu. 3axon I[lyazeiinsa. M3mepenue
KO3 PUIMEHTA BA3KOCTH/.

40. Ouddysus xak yacTHbli caydaii nepenoca / Juddysus. Ypasuenue ®uka. Kosduiuent
mupoy3un. Pons nuddysun B xxuBoi npupoxe//.

41. Ocmoc kak yacTHbli cmydait nepenoca/ Ocmoc. Vpasuenne Bant-T'odda. Pons ocmoca B
JKUBOH Tipupoe/

42. DrnexTponpoBoaHOCTL/ DIEKTpUUECKUii 3apsa. DuekTpuueckuii Tok. Cuna Toka. I'paauent
HnoTeHIuana. JJIeKTPOIpoBOAHOCTh. CONPOTUBIIEHHUE. Y AEIbHOE COIIPOTUBIICHUE/

43. 3akon Oma /3akom Oma ans ydacTka lenu. 3akoH Oma B auddepennmansHoil Gopme.
3aKkoH oma s ydacTKa LENU C JKUBOM TKaHbO. SIBleHUE mnossipu3auuu KuBo TkaHu. JKuBas
TKaHb KaK POBOHUK AJIEKTPUUECKOI0 TOKA. Y IeJIbHOE COPOTUBIICHHUE KUBOW TKaHH/

44, TanbBanu3amus U HOHO(POPE3 — METOABI JICUEHHs IOCTOSHHBIM DIICKTPUYECKUM TOKOM /
Onexkrpudyecknid TOK. IlocTosiHHBIA 3sekTprueckuid TokK. Ilpupoma Toka B KMBOM TKaHM.
Paznpaxatomiee nerictBue Toka. JleueOHOE JEHCTBHE TIOCTOSHHOIO TOKa. TexHWKa 0€30macHOCTH
npu paboTe ¢ annapaToMm sl ralbBaHU3alMi 1 HoHOdope3a /

45. 3akonsl @apanes a1 27eKTposu3a./daeKTponus. Ilepsblii u BTOpoil 3akoHbl Dapajes s
IIEKTPOIIM3A. BBenenue JiekapcTBEHHBIX HOHOB IIpH  Iporenype HoHodopesa. Texnuka
Oe3omacHOCTH NpH paboTe ¢ anmapaToM Ui TajJbBaHU3aLUU U HOHOpOpe3a/

46. Teppblii  3ak0oH  TepMoAMHAMUKK /TepMogMHAMHYECKHE MapaMeTpbl M IIPOLECCHI.
N3onupoBaHHasi TEpMOAMHAMUYECKas CHCTEMA, OTKpBITas TEpMOAMHaMHuecKas cucreMa. llepBblil
3aKOH T€PMOJIUHAMHUKH/.

47. Tlepsblii 3aKOH TepMOAMHAMHMKM B Ouosoruu/ OCOGEHHOCTH JKHBOTO OpraHH3Ma Kak
TEPMOAMHAMMUYECKON cucTeMbl. llepBbIii 3aKOH TEpPMOJMHAMUKHM W JKUBOW OpraHu3M. OHeprus
nuiy. KamopuiiHOCTh 0€nKoB, KUPOB, YIiIeBoAoOB. 3akoH ['ecca.  Buasl pabGoTel B KHBOM
opranusme. TenoBoii 6aaHC )KUBOr'0 OpraHu3Ma/.

48. ®usuueckre OCHOBBHI TEPMOPEryisluM opranuzma /CyIHOCTh TEPMOPETYISLUM; MOHATUS
«TEIUIONPOAYKLHUS» M «yAelbHas TEIUIONPOAYKLHS» >KUBOTHBIX, HX 3aBUCUMOCTb OT MAacChl
KUBOTHOro. IlepeHoc TenjaoThl B KMBBIX OpraHu3Max. TengooOMeH >KMBOTHOI'O C OKpY)Karollen
cpenoi; BuUAbl TeII000MeHa (TEIUIONPOBOJHOCTb, KOHBEKLUS, H3Jyue€HUE, MCIApeHue), HX
¢dusnueckas CymHoCTb, GOPMYIIbI U 0OCOOCHHOCTH IPOSIBJICHUS B OpraHU3Max/.

49. Bropoit 3akoH TepMmoauHamuku /IToHsTHe sHTponuH. IIpuBeNeHHOE KONMYECTBO TEMJIOTHI.
Bropoil 3ak0oH TEpMOAMHAMUKM AJIs M30JIMPOBAHHBIX cucTeM. IIpuHLUII BO3pacTaHus SHTPOIUHU B
W30JIMPOBAHHBIX CUCTEMAaX; PAaBHOBECHOE COCTOSIHME. [I3MEHEHME M COXpaHEHUE DHTPONHUH B
JKUBOM OpraHu3Me, MOHATHE «CTAlMOHAPHOE COCTOSHUE», COCTOSHUE JKU3HU U CMEPTU B TEPMHHAX

buzuku/.
50. O6mias crpyktypa u coctaB kieTku /CTpOeHHE >KMBOTHOH U pACTHTENBHOH KIIETKH.
Crtpoenue memOpanbl kieTkd. @OyHKIMM MeMOpaHbl KIETKU: OapbepHas, TPaHCIOPTHAsI.

DneKTpuyecKue CBOMCTBa MEMOPAHBI KIETKU (IUAJIEKTpUYECcKasi IPOHUIIAeMOCTh)/
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51. MaccuBHbli TpaHcmopT BellecTBa uepes MemOpaHy kieTku /CTpoeHHe KIETOUHOlM
MeMmOpanbl. TpaHcnopT BemiecTBa 4epe3 MeMOpaHbl KiIeTKH. [lacCHBHBIM TpaHCIOPT BellIecTBa
yepe3 MeMOpaHy KJeTKH. Buabsl maccuBHOro Tpancmopta: mpoctas nuddysus, nuddysus uyepes
nopsl, obneryenHas quddys3us (C MOABMKHBIM U C HEMOABUKHBIM IIEPEH OCUUKOM),

52. MaccuBHBIii TpaHCIOPT BellecTBa uYepe3 MeMOpaHy KiIeTKu./ BHIBI MacCHBHOIO
TpaHCHOpTa: 0CMOC, (punbTpanus, ekTpoardd y3us/.

53. AkTuBHBII TpaHCIOPT BellecTBa uepe3 MeMOpaHy/ AKTHBHBIA TpaHCHOPT. BUIbI MOHHBIX
HacocoB. Kanuii-HaTpueBbIil Hacoc/

54. BuonoTeHnMan /KuBas KJI€TKa — IPOBOJHUK M HCTOYHHK 3JIEKTPUYECKOTO TOKa. MeXaHu3M
oOpa3oBaHKs OMONOTEHITMAA ITOKOs. YpaBHeHue [ oibamaHa.

95. Buonorennuan aeictBus /MexaHnsM 00pa3oBaHWs OMONMOTEHIHMANA JeHCTBHA. MeXaHu3M
pacrpoCTpaHEHMs] HEPBHOIO HMIIyJbca BIOJb MeMOpaHbl KieTku. M3mepeHue (perucrpauus
ononoTennuanos). buonorennuanst B Betepunapuu (DK, 33T, DMI)/.

56. DnexrtpomarautHOe moONE /DIEKTPOMArHMTHOE mone. OCHOBHBIE TONOKEHHS TEOPHH
anektpomMarHuTHoro moisist (OMII) Xapaktepuctuku DOMII: yacrora, CKOPOCTh paclpoOCTpaHEHUs
AIIEKTPOMArHUTHOT'O TI0JIS B BAKyyMe U B BEIIECTBE, YHEPT sl JIEKTPOMArHUTHOTO TOJIsL./

57. lllkana 31eKTPOMArHUTHBIX BOJIH /DJIeKTpOMaruuTHEIE BOsHBL. [lkana DMB. PaanoBosHbL.
KonebarenpHeblil koHTYp. @opmyna Tomcona/.

58. JleiicTBuE 31€KTPOMArHUTHOIO MO PaJMOAMANAa30HA HA KMBBIE OPraHM3Mbl/ ANmapaT s
VBUY-tepanuu: nOpuUHUMIIMAIBHAsg CcXeMa. ['eHepaTop HE3aTyXalwIlIMX 3JEKTPOMArHUTHBIX
konebanuii. TepanmeBTuyeckuii KoHTyp. JleficTBHE 3JEKTPOMArHUTHOTO MO paJuoAMana3oHa Ha
BemiectBo YBU-Tepanus, WHAYKTOTEpMHUS Kak MeToabl ¢usnonedeHus. TexHuka Oe30MacHOCTU
npu pabore ¢ annapatom 11t YBY-repanumu /.

59. Drnextpuueckuii Tox /InekTpudeckuii TOK. I1oCTOSHHBIA dnekTpuueckuii Tok. IIpupona

TOKA B JKMBOHM TKaHHU. JleliCTBHE MOCTOSHHOI'O TOKA Ha KUBYIO TKaHb. [loaspu3aiius ;kuBoi TKaHu./
60. ITepemeHHbIIf 21EKTPHYECKUI TOK 1 k1Bas TKaHb /[Ipupoa mepeMeHHOr 0 31eKTPHYECKOr0
TOKa B )KMBOW TKaHU. Pa3npaxaroliiee AeliCTBUE IEPEMEHHOr0 TOKa. Ero 3aBUCUMOCTh OT YaCTOTHI.
WNmnenanc xuBol TkaHu. [lpeacraBieHne O MeXaHHU3ME IOPAKEHUS DIIEKTPUYECKHM TOKOM.
DNeKTPOHAPKO3. DIEKTPOOTIYIICHHE/ .

61. Onruueckue usnydenns/ OnTuyeckue U3nydeHus. VcrnyckaHue cBeTa aToMaMH BeEIEeCTBa.
Jnana3zoH UIMH BOJH (YacTOT) BUAMMOIO CBeTa. SIBIEHMs, MOATBEP)KJIAIOLINE KBAaHTOBYIO U
BOJIHOBYIO NPHPOJY CBETa./

62. Unrepdepennus. / inTepdepenius, Kak sBIcHHUE, TIOATBEPKAAIOIIEE BOIHOBYIO TIPHPOLY
cBeTa. Y clIoBUE HAOMOJeHUSI MHTep(PEPEHIIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB.

63. Judppakuus. /dAudpaxuus, Kak sBleHHE, MOATBEPKIAIOIIEE BOIHOBYIO IMPHPOAY CBETA.
Hubpakunonnas pemerka. @opmyna nudpakunonHoi pemerku. OmnpeneneHue AUHBI CBETOBOU
BOJIHBI [TPH MTOMOIIH TU(DPaKIHOHHON pereTKn/

64. Iornomenne cpera BemectBom / 3akon byrepa — bepa. 3aBucMMOCTb mHOKa3aTes
MOTJIOIIeHNUS OT KOHILIEHTpauuu pactBopa. 3akoH byrepa — JlamGepra — bepa. Ilpoueccs,
COIIPOBOXK/IAOILM € TTOTJIOIIEHHUE CBETA/.

65. Jlunza. /Xon mydeii B munse. I[locTpoeHne n300paxkeHus B TUH3E/.

66. Onruueckas muxpockonus /| MUKPOCKON Kak cucTeMa JMH3. XOJ Jydell B MHKPOCKOIIE.
VYBenmmueHue MHUKpockomna. Paspemaromasi CrocoOHOCTh onTwueckoro mpubopa. IIpemen
pasperieHust MUKpockona. JludppakiioHHbIE SIBJIEHNUS B MUKPOCKOIIE./

67. OcnoBbl  potomeTpun /OcHOBHbIE (DOTOMETPUUECKHE BEIUUYMHBI: IIOTOK H3JIydeHHs,
CBETOBOM IIOTOK, CHUJIa CBETA, OCBEIEHHOCTb; MX ompeseneHus, Gopmyiasl U equHulbl. CMbICa
MOHATUSL  «CIIeKTpajibHast cBeroBass d¢dekTuBHOCTHY. llpencraBienus o6 ycrpoiicTBe U
pPUMEHEHUSX JIToKeMeTpa. [Ipumepbl HOpM OCBEIIEHHOCTH KUBOTHOBOJYECKUX MTOMEILIEHUT/.

68. Bugumslii cBer B xkuotHOBoAcTBe /IIpeicTaBieHus 0 MPUpPOAE BHAMMOIO CBETa U €ro

BIIMSIHUM Ha )KUBOTHBIX. [ToHATHE «KO3(DPHUITUEHT €CTECTBEHHOM OCBEIIICHHOCTH ». PekoMengyemas
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MPOJODKUTENBHOCT CBETOBOTO JHS [UJISl KUBOTHBIX; HpUEMBbl «0e33aTpaTHOr0» yBEIHUEHUS
OCBEILEHHOCTH MTOMEIIEHHUSI/.

69. UndpakpacHoe wusdyueHHe B xuBoTHOBOJcTBe /IIpencraBineHuss o  mpupome
nH(paKpacHOrO W3Iy4eHUsT M €ro BIUSHUM Ha >KUBOTHBIX. lMcmonb3oBaHue WHEGpaKpacHOTO
W3ITy4EHUS B CETbCKOX 0351 CTBEHHOM MPOU3BOCTBE/ .

70. Ipumenenns ynbTpaduONETOBOTO H3IydeHHs B kuBoTHoBoAcTBe /IIpencraBieHus 06
yIbTpa(PuoIeTOBOM HW3IYYCHHH, €ro TMPHUPOAEC U HCTOYHUKAX. bHONOrM4yeckoe elcTBHe
yIIbTpa(uOIETOBOrO U3ITYUEHUS; €ro MPUMEHEHHUS B BETEPUHAPUHU U )KHBOTHOBOJICTBE/.

71. Buogusuka 3purensHoro BocrnpusTus /CTpOeHHE OpraHa 3peHHs Yy MIIEKONUTAIOIMX:
COCTaBHBIE PJIEMEHTHI CBETONPOBOJISIIEH CHCTEMBI IJ1a3a, UX XapaKTePHCTHKHU/

72. Bocnpustue cBeta MiiekonuTaromuMy /CBeTOBOCIPUHUMAIONIAs CHCTEMA TJ1a3a — CeTYaTKa,
CTPOCHHE CETYATKH. AJaNTanus U aKKOMOJIAIHS TJ1a3a; KX MEXaHU3M.

73. Lisernoe 3penue /IlpencrapieHne o MexaHu3Me JeiicTBUS (OTOPELENTOPOB M IBETHOIO
3peHust/.

74. ®orosnexrpuueckuii  >dext /SBnenus ¢porodnexTpuueckoro spdexra; MexXaHU3M
doTornekTpudeckoro 3gdexTa, ypaBHeHUE DUHIITEHHA/.

75. Jiomunecuenuus. / SIBoeHHMe JIOMMHECLEHLMH, pa3lMYHbIE BHIbl JIFOMHHECIECHIMH.
@DOTOMOMUHECIIEHIINS, KBAaHTOBBIH  MexaHu3M  (doTomomuHecneHuuu, mnpaBuio  Crokca.
[TpencraBnenus o 6uomomMuHecteHu. Ceepxcinadoe cBeueHue/.

76. OnTuueckue KBaHTOBbIE reHeparopbl (nasepsl) /CIIOHTAHHOE M MHAYLUPOBAHHOE
(BBIHY)KJICHHO€) H3JIY4YCHHS; TMPEACTaBICHUS 00 YyCTPOMCTBE M MPHUHIMUIIAX pabOThI Ja3epoB.
duznueckue W OMOJIOTMYECKHE CBOWCTBA J1a3€pHOrO M3IYyYEHHS; TPUMEPHl HUCIOIb30BAHUS
Ja3epHOT0 U3Jy4EHUsI B MEIULIMHE U BETEPUHAPUH/.

77. Ctpoenue aromHoro sapa /OCHOBHbIE XapaKTEPMCTHKH aTOMHOIO spa: Macca, MacCoBOE
YHCTIO0, 3apsl; UX EAMHUIBI M crnocoObl ompexaeneHus. COCTaBHBIE YacTH aTOMHOTO siApa, HX
KOJIMYECTBO B SIpE M CBOICTBA; m30Tombl. CHUIIbHOE B3auMMOJEHCTBHE. SnepHble cuiibl, AedeKT
MAacChl, JHEPTUs CBSI3H aTOMHOTO A1pa/.

78. PamuoakTuBHOCTH U sziepHble peakiuu /[loHATHE «eCcTeCTBEHHAs PajHOAKTHMBHOCTBY, BUIbI
pPaauOaKTUBHBIX HM3JIYYEHUW, UX CBOMCTBAa M NpUpoAa. PaamoakTWBHBIA pachaja, BUIBI paclaja;
OCHOBHOM 3aKOH pacliajia, ero XapakKTepPUCTUKHU — ITOCTOSTHHAS pacnaja v Mepruo moirypacrasa/

79. Jlosa paamoaktuBHOro wu3mydenus /IIpencraBneHus o0 HMOHM3HPYIOIIEM JeiCTBHH
PaMOAKTUBHBIX W3JIydeHUU. J[03bl pagOaKTUBHBIX H3Ty4eHUU (IKCIMO3UIIMOHHAS, IMOTJIOIICHHAS,
DKBHUBAJICHTHAS); WX Ompenensionme (GopMyiabl M eIWHUIBL. MOIIHOCTh 03 HOHU3HUPYIOUIHX
W3IMYdCHUN. 3HAUCHHUE JTO3MMETPUU HOHU3UPYIONMX H3IydeHuid. Vcronb3oBaHUE palTnOaKTHBHBIX
BEIICCTB U U3TYISHHH TSl 00€33apaskuBaHMsI TPOIYKTOB CEIbCKOXO03HCTBEHHOTO TTOM3BOJICTBA/.

80. Meromuka HemoCpenCTBEHHOr0 HM3MEPEHMsl IIOTHOCTH JKHAKOCTH IIPH IMOMOIIH BECOB
Becrdans

81. Meronuka u3MepeHHs apTepuaIbHOTO JaBICHUS

82. Mertomuka u3MepeHus BA3KOCTH KUIKOCTH

83. Meronuka u3yueHus yIpyrux cBOMCTB KOCTHOM TKaHH, IIpoBepKa 3akoHa ['yka

84. Meronyka u3ydeHus MONSAPU3ALINH 1 SJIEKTPOIPOBOHOCTH KUBOH TKAHU B SIEKTPHIECKOM
oie

85. Mertonuka onpesenenus BIAKHOCTH BO3YXa BOJIOCSHBIMU TUTPOMETPAMH, TICHXPOMETPAMU

86. Meronuka poBeeHns IPOIEAyPhl FaIbBAHM3AINY U HOHO(OpE3a

87. Meronyka n3ydeHus AeiiCTBHS BBICOKOUYACTOTHOTO IEKTPUUECKOr0 M MaTHUTHOTO TTOJIS Ha
JKUBYIO TKaHb

88. Meromuka wu3MepeHHs KOHIEHTPAIMH ONTHYECKM AKTHBHBIX BEIIECTB METOIOM
IO PUMETPHH

89. Meroauka u3MepeHns OCBEIEHHOCTH IIPH TIOMOIIH JIFOKCMETpa

90. Metoauka u3MepeHus 1036l HOHU3UPYIOIMX U3ITyIeHUH JO3UMETPOM
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TecToBBIE 3aJaHHS 10 JUCHUILTINHE

Ikana Kpurepun onennBanust (% MpaBUIIBHBIX OTBETOB)
OreHKa 5 (OTIIHYHO) ‘ 86 — 100
Onenka 4 (XopomIo) ' 76 - 85
Orerka 3 (yIOBJIECTBOPUTEIILHO) 60 - 75
Orenka 2 (HEYIOBJIETBOPUTEIHHO) ' Menee 60
1. Marepusi CylecTBYyeT B ....... BUIAX
A
JIBYX
b tpex
B uerbipex

I'" OeCcKOHEYUHOM MHOXKECTBE

2. K ¢hopmam BUXKEHUS] MaTepUU HE OTHOCHTCHL. . .
A xumudeckas

b Mexanuueckas

B anexrpuueckas

I' obmecrBennas

3. Mepoii B3auMOIeHCTBHS SABISETCS (PU3NUSCKAs BETHIMHA

A macca

b cxopocth

B cuma

I" sneprus

4. YkakuTe MOJHBIA TiepeueHb (QyHIaMEHTaIbHBIX B3aUMOJICHCTBH
A TpaBHTAIMOHHOE, AEKTPOMATHUTHOE, CUIIbHOE, claboe

b anexTpomarauTHOE, CHIIBHOE, Ci1aboe

B rpaBuTanmonHoe, 3MeKTpUiecKoe, MarHUTHOE, CUIIbHOE, cllaboe
I" rpaBUTanInOHHOE, 2IEKTPOMArHUTHOE

5. MarepuaiipHast TOUKa JIMILIEHA. . .

A macchl

b motHOCTH

B pa3mepa

I' u maccsl, 1 pa3mepa

6.B npouecce rpaBUTAlIMOHHOIO B3aUMOAEHCTBHS IPUHUMAIOT YYACTHE...

A TOJBKO HYKJIOHBI

b TonbKo 4acTHILIBI, IMEIOIINE HYJIEBYIO MAcCy

B Bce 31eMeHTapHbIe YaCTULLb

I" Hu onHA U3 BIEMEHTaPHBIX YaCTHIL

7. Korza roBopsIT 0 TOM, 4TO «CpeIHeCyTOUHBIN mpuBec TensT cocraBuil 900 1», moapa3symeBaroT
M3MeHeHne (PU3NYECKON BEIMUUHBI. .. (BBIPAKEHUE HEBEPHO € (PU3MUECKON TOUKH 3PEHUS)

A Beca

b nmmyneca

B maccer

I' cunbr

8. YkaxuTe eTMHHILY U3MEPEHUS SHEPTHH

A Hetotor bwmerp B Jxoyms I' I'eprg

9. Vkaxure, kakue ¢pusnueckue BennunHbl HE oTHOCATCS K KHHEMaTH4ecKuM OMOMeXaHMIEeCKIM
XapaKTepUCTHKAM

A cuna b nepemenienne B ckopocts [ yckopenue

10. Ykaxure, Kakasi U3 NEPEUNCIICHHBIX (PU3NMIECKUX BEIMUMH OTHOCUTCS K TUHAMUYIECKAM
OMOMEXaHNYECKUM XapaKTEPUCTUKAM

43




Asuepruss bcuna B unTeHcuBHOCTH I Temn
11. TepmonrHAMUYECKasi CHCTeMa, OOMEHHMBAIOINASCS C OKPYKAIOIIEH CPEeoil U BEIEeCTBOM, U

SHEpruen Ha3bIBACTCS:

A 3aKpbITOH b wuzomupoBanHOI B mpocroit I' orkperToii

12 MaTCMaTI/I‘ICCKaH 3aIllrCh IMEPBOT'0 3aKOHA TCPMOJUHAMUKH:
AAQ=A- AU BAQ=A+AU BAQ=-A+AU T A =AQ+AU

13. J)KuBoit opraHu3M MoIydaeT SHEPryi0 ITIaBHBIM 00pa3oM 3a CHeT
A COIHEYHOrO Tela B npu npixanun
b nepeBapuBanus nuim I' mipu coBeprreHun paboTHI

14. TlepeHOC SHEpruu B )KMBOM OpraHM3Me OCYILIECTBIISETCS (YKXKUTE TOMHBIH MepedeHb) ...
A 3a cyer TenNIonpoOBOIHOCTH
b mepenocom 3HEpruu TeKyuien mo cocygam KpoBbIO
B  mepenocom sHepruu oT 6ojiee HarpeThiX OPraHoOB K MEHee HarpeThiM TOKOM KPOBH H 32 CUET
TEIUIONPOBOJHOCTH
I' 3acuer quddy3un

15. JKuBoii opranu3m noAAepKUBaeT MOCTOSHCTBO CBOCH TeMIeparypbl Oarogapsi cieIyonmM

BHZAM TEIJIO0TAA4H (YKa>KUTE IONHBINA ePEYeHb): :
A TemIonpoBOTHOCTH
b  TemnonmpoBOIHOCTH M TEIIOBOE U3TyUYECHUE
B temnonpoBoaHOCTB, TEIIOBOE H3ITydEHHE, HCTIAPEHHE 110Ta, KOHBEKIUS 1 TIOMUHECIICHIINS

r TCIIJIOBOC U3JIYUYCHUE, TCIIJIOMIPOBOAHOCTH, KOHBCKIHNA U UCITAPCHHUC

16. Ykaxure ypaBHEHHE He OMMCHIBAIOIIEe OTMH M3 BUIOB TEIIOOTIa9H OpPraHM3Ma B

OKPYXKAIOIIYIO CpeERY
A pQ L, (=ldasat
AX
B AQ, =85 (T, —T.)ASAt
B AQ, =cm(T, -T.)
r AQ, =Am,
17. Dueprus, noxydyaeMas >KUBBIM OPraHU3MOM C MUIIEH

A uzaeT Ha cOBepIIEHHE OPraHU3MOM PadOTHI
b 3amacaercs B monekynax AT® B Bue 3HEPIUU MaKpOIPTUUECKUX CBA3EH

B  pacxomyeTcs Ha HarpeBaHHE OpraHru3Ma U cuHTe3 Mojiekyin ATO
I' wuper Ha HarpeBaHue OopraHU3Ma

18. KommuectBo Temnorsl (,, BhIpadaThiBAEMOE eAMHHIICH MACChI )KUBOTHOTO B CTUHUILY

BpPEMEHH, Ha3bIBAETCH ...
A y#eNnbHOU TEIIOTON KMBOTO OpraHnu3Ma

b  ynenbHOH TemIoOTHAYEH KUBOTO OPraHU3Ma
B YAETBHON TEIUIONPOAYKLIMEHN )KUBOTO OpraHn3Ma
r OTHOCHUTEJIbHOM TEIUIONPOAYKIHEH KUBOIO OPraHru3Ma
19. B kakux ciay4asx HTPOMHS U30JUPOBAHHON TEPMOANHAMUYECKON CUCTEMBI BO3pacTaeT
A BO BceX peaibHBIX MTpoleccax
b ipu orcyTCcTBHM TEIIIOOOMEHA C OKPYKAFOIIEeH cpeoi
B npu Hammunm TeniooOMeHa ¢ OKpYKaromien cpeaon
I" mpu coBepiieHun crucTeMoi paboThl

20. Ecim temneparypy XOJOAWIBHNKA YBEINYUTh, @ TEMIIEPATypy HarpeBareis yMEHbLIUTh, TO

K03()(DUIIMEHT TMOJIC3HOTO JCHCTBUS TEIIOBOM MAIIUHBI
A yBemmuutcs b ymeneinutcs B He usmenutcs [T He yBemMUHTCS

21.Bennunna paboThl cepria 3aaercs GopMyIIoi:
44



pW?

A= (PV + )
5 A=Q-AU
B A=FS cosa
r A= 1RAt

22.BcraBbTe mpomnyiieHHbIe ¢ioBa: «CKOPOCTh TOKA KPOBH B KaNUJUIAPE a)

CPaBHEHHIO CO CKOPOCTHIO TOKAa KPOBH B a0pTe, YTO 0OECIIeUrBaeTCs 0)
MOTIEPEIHOTO CEYCHHS.

A a) ymeHbIaeTcs
b a) ymensimaercs

B a) yBenuuuBaeTcs
I" a) yBemumBaeTcst

0) yBeIMUCHUEM
0) yMEHBIIIEHTEM
0) yMeHbIIIEHHEM

0) yBeMIeHHEeM

o
CYMMAapHOH IJIOMIAN UX

23.3akonunte (ppaszy: «KuakocTh TeUeT CIOSIMH; KaXKIIbIi CIIONH HMEET CBOIO CKOPOCTh; TEUCHHUE

KMJIKOCTH, IIPY KOTOPOM CJIOM HE IEPEMELINBAIOTCS HA3bIBACTCA ......»
A TypOynentaeiM b craumonapueiM B BszkuMm

24 MateMaTtHnueckoe BeIpaxkeHue uncia PeitHomnbaca:

R=p—
A Ps
p R=
A}
R n
R=Y
I |

25.11lynbcoBOI BOTHOM HA3bIBAECTCSI BOJTHA:

r

JIaMHWHAapHbIM

A COKpallleHHH U PacTsHKEHUM, PaclpOCTPaHSIIOIIAACS BIOJIb CTEHOK KPOBEHOCHOTO COCyna

b pacnpocrpansitomasics B Bo3ayxe
B BEI3BIBatOmAs IeOpPMAITHIO CTEHOK KPOBEHOCHBIX COCYIOB
I' pacnpocTpansromascs 1o TOKy KpoBu

26.[lononaute: «CKOPOCTH MYIHCOBOW BOJHBI
cocyaax»
A Oompmie b MeHbie

B paBna I He Oomnee

27.JlaBnenue omnpenensieTcs GopMyIIoi:

A F
b P—A—t

B P:ng
3

r p=1-.U

28.Enununeit uamepenus gasienus B cucreme CU sisieTcst:
A 1 ITackans (1 I1a)

b 1 armocdepa (1 atm) I'l Hetoron (1 H)

CKOpPOCTH TOKa KPOBH B KPOBEHOCHBIX

B 1 mummmimetp prytHoro cronba (1 MM pr cr)

29.ApTepHaHBHO€ JaBJICHHUC B MOMCHT COKpallICHUSA cep)lequﬁ MBI BI HA3BIBACTCA :

A cucrommueckum b gmactommueckum B

30. 3axoHunTe npeaioxkenue «Ilynsc uccneayror ...»:
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A mnHaaprepun B HaBeHe b Hakammmipax I Ha CEpAEYHOM MBIIIILIE

31. 3ByKOM Ha3bIBAIOT:
A MeXaHWYEeCKHE BOJIHBI, paclpOCTPaHSIIOLIMECS B YIIPYTOil cpefie, C 4acTOTOM Oosblile, yeM
11,12 k'

b npomonbHBIE BOJTHBI C YaCTOTOM M3MEHEHUs AaBieHns MeHbIe 20 Iy

B mpomonbHBIHE U MTOMEPEYHBIE BOIHBI, XapaKTepU3YIOMIHUECS JUIMHHOM, 9aCTOTON U CKOPOCTHIO,
WHTEHCUBHOCTHIO

I' mMexannveckue xoneOaHMs U BOJHBI, BOSHUKAIOIIUE B YIIPYTOW cpenie (ra3ax, )KUKOCTAX,
TBEPIBIX TEJIAX),0T CaMbIX HU3KHX YaCTOT 10 MPEAEIbHO BHICOKHUX.

32. McroyHNKaMu 3BYKa SBISIOTCA:
A Tena, KOIeOIIOIMecs ¢ COOTBETCTBYFOIIEH 4acTOTON
b romocoBoii anmapar yenoBeka 1 JKMBOTHBIX
B cupeHsl u cBUCTKH
I' nmepuognyecky N3MEHSIOMEECS MMEKTPUIECKOE U MATHUTHOE 110JIe

33. CxopocTh 3BYyKa B pa3IMuHBIX CPEIax 3aBHCHUT OT ...
A ympyroctu cpensl
b miotHOCTH Cpebl
B ynpyroctu 1 IIOTHOCTH cpeibl
I' ynpyrocTy, IJIOTHOCTH ¥ TEIIONIPOBOAHOCTH CPEbI

34. TloporoM CIyXOBBIX OILIYILIEHUN HA3BIBAIOT ...

A HMHTEHCHBHOCTb, IPH KOTOPOH MPOUCXOIUT Pa3pbiB OapaOaHHOI MEepEeTIOHKH.

b MuHMManbHas HHTEHCUBHOCTB, KOTOpas o0ecieurBaeT Konedanue 6apabaHHOW EePernoHKH.

B ¢usnueckyro BelIMUUHY, XapaKTePU3YIOILYI0 CyObEKTUBHBIA HHTEPBAJl 3BYKOBOTO OIIYIICHUSI.
I' cyObeKTHBHBIC OLTYIEHUS 3BYKOBBIX KOJICOAHUH CyOhEKTOM.

35. EnuHuia u3MepeHus YPOBHS HHTEHCUBHOCTH 3ByKa
A ¢dou B Bt (Bartr) B 0Oen I' H (uproTon)

36. Maremarndeckas 3arich 3gjcona Bebepa- Clbeﬂxpé)a MMEET BHJI;
L:].Olg |_ b LZ'I B L:uuo—l I L=ns
37. Illymom HasbiBator:
A 3BYyKOBBIE KojleOaHus ¢ OecropsiTOYHBIM HA0OPOM 3BYKOBBIX YaCTOT.
b 3BYK, 06.]'[21213IOHIPII>1 CJIO)KHBIM HETAPMOHUWYHBIM WJIM CIIOIIHBIM CIIEKTPOM, BbISBIBaIOHII/Iﬁ
pa3opa)keHre HEPBHOW CHCTEMBI YeJIOBEKA M KUBOTHBIX, @ TAK)KEe IPUBOIALIMN K HAPYIICHUIO
HOPMAaJILHOTO (DyHKIIMOHUPOBAHHSI OpraHu3Ma
B mo0ble 3ByKH, 3aTpyIHAIOINE PABHIIBHOE BOCTIPUSTUE PEUH, MY3bIKH U APYTUX 3BYKOB U
CHUTHAJIOB.
I' 3ByKH, H3aBaeMble MEXaHU3MAMU
38. 3akoHUHTE NpeIOKEHNE. AYyCKYIbTalUsI — METOJ U3Y4YCHUS 3BYKOB,
A co3naBaeMbIX BHYTPEHHUMH OpraHaMH
b pacnipoctpanstommuxcst BOKpYI JKMBOTHOIO
B u3naBaeMbIX TOJI0COBBIM arapaToM KUBOTHOTO
I" xoTOpBIE JKUBOTHOE CIBIIUT

39. Vkaxkute BepHBII HAOOP UHCTPYMEHTOB JIJISl UCCIIECOBAHUSI OPTaHU3Ma KUBOTHOTO MEPKYCCHH.
A (dhoHeHIOCKOM

b crerockomn u ynpyras njaactTuHa

B ¢onenmockon u nepKyTOpHbIH MOJIOTOYEK W yIpyTas MiacTHHA

I' mepkyTOpHBIIl MOJIOTOYEK U ylpyras IJacTHHA

40. Ha pucynke n300pakeH rpaduk 3aBUCHMOCTH CMEIICHUS KOJICOTIOMICIHCS TOYKH OT BpSMEHHU.
BbykBamu A u T 0603HaYEHH! ...
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A A —uacrora xonebanuii, T — mepuon koneOaHHif;

SA b A - avmmmryna xonebanuii, T — mepuos KoneOaHui;
B A - ammmryna xonebanwii, T- yacrora koneOaHu;

r M KosteOaHmii, J—| aNIumTyAa KoneOaHuil.
t r k| :

[

|

. 1

T e

41. MexaHn4ecKkue KoJIeOaHus ¥ BOJHBI, PACIIPOCTPAHSIONINECS B YIIPYTON Cpeie C 4aCTOTON
ceoine 11120 I'ty, Ha3pIBAOT:
A mymoM b CHBIIMMBIM 3ByKOM B ymerpazBykom I’ mH(pa3ByKoMm

42. 3ByKOBBIC BOJIHBI — BOJHHI ...
A noniepeunrie b nipogonsHeie B mpooibHBIC U TOTIEPEYHBIC I" anexTpoMarHuTHbIE

43. YiisTpa3ByK HMEET 110 CPAaBHEHHIO CO 3BYKOBBIMH BOJIHAMH JITMHY BOJTHBI
A Oompimyro b MeHbIyIo B paBnyo I' He MeHbIIYIO

44. SlBnenue pa3pbiBa CJIOEB KHJIKOCTH MO JEWCTBUEM YIIBTPa3BYKOBBIX BOJIH U 00pa30BaHUs
IY3BIPHKOB, 3aIIOJHEHHBIX APOM 3TOH KUJIKOCTH Ha3bIBaeTCs (YKaXKUTE MOJNHBIN IEPEYCHb):
A ymeTpa3ByKOBBIM kumieHHeM b kaBuTammei B nucnepcueit I' ancopOrumeit

45. TepamneBTu4eckoe JIeiCTBUE YABTPa3ByKa COCTOUT B:
A MeXaHHYEeCKOM BO3/EHCTBHU
b MexanndeckoM BozzeiicTBHH M TeTJIOBOM 3 dekTe
B MexanudeckoM BO3IEHCTBUY, TEIIOBOM 3 dexTe u HU3nUecKoM JIeHCTBHN.
I' pusndeckoM eiiCTBHH, 3aKITFOYAIONIEMCS B YyUIIICHUU TPOHUIIAEMOCTH MeMOpaH,
YIIy4IIEHUU KPOBOOOpAIIEH!sI, UHTCHCH(HUKAIIMA OOMEHHBIX TPOIIECCOB.

46. [l mpoBeIeHUS MPOIIeTyp YABTPA3ByKOBOHM TEPAIHH UCIIONB3YIOT YIBTPA3BYK ¢ yacToToit 880
k['. DTOT ynbTpas3ByK B BO3ILyXeE:
A He pacnpocTpaHseTcs
b pacnipoctpansiercs
B pacmipoctpaHsiercst ecii ero HHTEHCUBHOCTH BhIIIIE HEKOTOPOTO TTIOPOTOBOTO  3HAUCHHMSI
I" He pacmipocTpaHsieTcsl B UMITYJbCHOM PEXHUME H PaCIPOCTPaHSIETCS B HEPEPIBHOM PEXUME.

47. TIpu naGuiibHOM c11oco6€ MPOBEIeHUS MPOLIEAYPHI YIBTPA3BYKOBOTIO 03BYUHBAHUS U3ITy4aTelb..
A TIOMEIIaloT Ha PacCTOSHUM 2 - 3CM OT ManueHTa

b MenneHHO nmepeaBUraroT Mo «03BYy4IHBAEMOI TOBEPXHOCTH

B npuxiaapIBaroT K «03By4HBAcMOI» IOBEPXHOCTH

I 3aKperuIsfioT Ha «03ByYMBAEMOM» yUaCTKE IIPH MOMOIIH KI'yTa

48. Pabota ynmsTpa3ByKOBOTO M3JTydaresss OCHOBaHA Ha SIBIICHUH
A mipsimoro mbe303d dhexTa

b o6parno nee303dhdexra

B u npsimoro, u obparHoro nmee303¢g dexra

I' pororddekra
49. Maremaruueckas 3anuch 3akoHa Jlorepa uMeet BU/I;
n v 1 mc?
Av =" Bv  2v, —cosop V== rvs=
t 0 = c B T h

50. JlenbUHBL, JIETy4He MBIIIH, HEKOTOPBIE HACEKOMBIE UCITONB3YIOT YABTPA3BYK JUIS  JIAKAI[HH.
3T0 BO3MOXKHO, OIarofiapsi ToMy, YTO Ha TPaHUIIE JIBYX Cpel YIbTPa33ByKOBBIE BOJHEI . . .
A — oTpaxarorcs;
b — npenomursrorcs;
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B — mormomarorcs;,
I' — dhoxycupyrorcs.
51. CornacHo >KHMJIKOCTHO-MO3aMYHON MOJICITH B COCTaB MEMOpaHbI BXOJIAT:
A JIBOWHOM CJIOH JIMITUIOB, MHTEIPAJIbHEIC U TTIOBEPXHOCTHBIC OCITKH;
b nBoiiHON CIOM TUITHOOB;
B onuHapHEI ol TATAAOB, OCIIKY;
I GenkoBbIEe MONEKYITBI.

52. TparcriopTHast GyHKIHS MEMOpPaHBI KJIETKH 3aKITIOUaCTCS

A B OTJENCHUM KJICTKH OT BHEIIIHEH CPEIbI;

b B mepeHoce MUTATENbHBIX BELIECTB M3 KJICTKH BO BHEIIHIOK CPEALY;

B B moCTyIIeHHH B KJIETKY JKMU3HEHHO BO)KHBIX BELIECTB M BHIBOJC M3 KICTKU
POIYKTOB METa0OIM3Ma;

[’ B BBIBOIE UX KJIETKH NMPOILYKTOB OOMEHA.

53. Ilpu naccMBHOM TPAaHCIOPTE MOJIEKYJIBI M HOHBI IEPEMEILAIOTCS Yepe3 OMOIIOTHYECKYIO
MeMOpany...

A BcleICTBUE CYIECTBOBAHUS IPaJUEeHTa IIJIOTHOCTU U I'PaJeHTa JIEKTPUUECKOIO IIOTCHIINAA;

b 3a cuer sHeprum AT® kanuii-HaTpHEBBIM HACOCOM;

B 3a cyer xaoTu4eckoro ABMKEHUSI MOJIEKY/ LIUTOILIA3MBIL;

I' Tonbko 3a c4eT ocMmoca.

54. YkaxuTe BEpHYIO II0CIIEA0BaTeIbHOCTh paboThl KaJuii-HaTPHEBOr0 Hacoca

A axruBanusi nvonamMu Marausi Mg» depmenra AT®-a3er; npucoeaunenne kK pepmenty ATD-aze
Tpex HOHOB Harpust Na*mepeHoC HOHOB HATPHsI Yepe3 MeMOpaHy Ha BHEILIHIOIO €€ TOBEPXHOCTH;
BBICBOOOK/ICHUE NOHOB HATPHSL, TPUCOCANHEHNE JIByX HOHOB KaJusi K+ ; mepeHoc MOHOB Kanus Ha
BHYTPEHHIOIO IOBEPXHOCTh MEMOPaHbI, BLICBOOOK/ICHHE HOHOB KK,

b akruBanus nonamu Mg* dhepmenra AT®d-a3wr; ipucoemuenne kK pepmenty ATD- aze Tpex
MOHOB Kansi K*miepeHoc HOHOB Kanus yepe3 MeMOpaHy Ha BHELITHIOIO €€ MIOBEPXHOCTh; BHICBOOOXKICHUE
MOHOB KaJlisl; IPUCOEAMHEHHE ABYX HOHOB Kaymsi Na* ; mepeHoC HOHOB HATpUsl Ha BHYTPEHHIOKO
MTOBEPXHOCTH MEMOPAaHBI, BEICBOOOXK/IEHHE HOHOB HATPHS;

B aktuBanus nonamu maraust Mgz gepmenta AT ®D-a3br; mpucoequnenme k pepmenty ATdD-aze
JBYX MOHOB Harpusi Na“mepeHoc HOHOB HaTpus yepe3 MeEMOpaHy Ha BHELIHIOKO €€ TOBEPXHOCTh;
BBICBOOOXK/ICHUE NOHOB HATPHSL, TPUCOEAMHEHNE TPEX MOHOB Kanusi K+ ; mepeHoc HOHOB Kauius Ha
BHYTPEHHIOIO IOBEPXHOCTh MEMOpaHbI, BEICBOOOK/ICHHE HOHOB KNS,

I' aktuBanus nonamu maraus Mg gepmenta ATd-a3br; npucoeuHenne k pepmenty ATD-aze
Tpex noHoB Harpusi NamepeHoc HOHOB HaTpHsl Yepe3 MeMOpaHy Ha BHEIIHIOIO €€ TOBEPXHOCTh;
BBICBOOOXK/ICHUE NOHOB HATPHSL, TPUCOCAMHEHNE TPEX HOHOB Kaiusi K+ ; mepeHoc HOHOB Kauius Ha
BHYTPEHHIOIO IOBEPXHOCTh MEMOpaHbI, BEICBOOOKIEHNE NOHOB KaJIHSL.

55. VkaxunTe cxeMmarnueckoe H300pakeHHe CXeMbl BTOPUYHOTO aKTMBHOTO TPAHCIIOPTA MO CXEMe

YHHUIIOpTA

® o ® 5 o
7| Membpana |-/ v -/ N/ \/ \/i
|

"

N N O & O 1TON
e S o o Y

nO;XI‘MOC'“I Aston Anuon Aston

. Won 2 -. .‘-1/0 E-./ O

Mom 2 . Hom 2

A b B r
56. OCHOBHBIM «T€HEpPAaTOpOM» MEKTPUUECKOrO MOTEHIMAIa B KMBOM OpPTraHU3ME SIBIISETCS
A WMbIIIIeyHast TKaHb b cepnue B knerka I' anmapar l'onbaxu

57. Ha BHyTpeHHE MTOBEPXHOCTH OMOIOTHYECKON MeMOpaHbI Ipu paboTe Kanuif-HaTPHEBOTO Hacoca
HaBOJUTCS MOTEHIHAT

A otpunarenbHbII B orpunarenbHbIi UM DOJOKUTENBHBII

b nonoxwurensHbIN I' He co3maercs noreHMan
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_RT [K+]|+p r [c|1l[

Na+] +
58. YpaBuenue [onpamana umeer BUJ =——In" & N ]« péi[ ]
n n n
F 7Tk Mrpteing M +p%g

B oroii popmyne Em — Guonoreniman
A 1oKo4 b neiictBus B merabonuueckuit I" HepBHBII UMITYITBEC

59. I'paguenToM U3NUECKON BEMUYMHBI HA3BIBAIOT U3MEHEHNE (PU3NYECKON BEJIMUUHBI,
MPUXOISIIEeCs Ha €UHUILY PACCTOAHUS. OTO BEJIMUKMHA BEKTOPHAS, HAIIPABJICHHS B CTOPOHY ...

A BO3pactaHus (PU3NIECKON BETMUNHBI B nmpousBonbHYyI0 CTOpOHY

b yOwBanus Gu3MUecKoil BeTMIHHBI I HarpaBnieHUE 3aBUCUT OT (PU3HUCCKON BEITMUMHBI

60. B psize opraHoB Bce KJIETKH BO30YKIAIOTCsI OAHOBPEMEHHO, M UX OMOMOTEHINAIIBI IeHCTBUS
CKJIAJIbIBAIOTCSL. 3aMUCh Pe3yIbTHPYIOIIEro ONOoNoTeHIMaa cep/ila BO BpeMEHH Ha3bIBaeTCs

A snexTpokapauorpaduen B anexrposnuedanorpadueit

b snexTpomuorpadueis I" peorpadmueii

61. DIEeKTpUYECKHIA TOK IIPE/ICTABISIET COOOH ...

A HampaBJIeHHOE ABHKEHHE 3apsDKEHHBIX YaCTHULL, O JEHCTBUEM HICKTPHUYECKOTO MOJIS
b By Marepuu, ocpecTBOM KOTOPOTO B3aUMOAEHCTBYIOT 3apsKEHHBIE YACTULIb

B 00TOK A1IEKTPOHOB

I' moTrok aToMOB U MOJIEKYH

62. Cuna ToKa u3Mepsiercs ...
A B Amnepax (1A) BbBBomsrax (1B) BB Ixoymix (1x) I BBarrax (1BT)

63. IIpupozaa AMEKTPHISCKOTO TOKA B OMOJIOTHUECKUX TKAHSIX
A wmoHHas b osnexrtponnas B kxarnonHas [ aHmoHHas

64. DIEKTPOITPOBOIHOCTh KAKUX U3 MIEPSUUCIICHHBIX TKaHEH HanOOIbIIas
A KOCTHas TKaHb B xupoBas TKaHb B MblieyHas TKaHb I' xpoBb

65. Ilpy IpoXOoXKIeHNH TTOCTOSTHHOTO TOKA Yepe3 TKAaHU IMPOHCXOIUT CKOTUICHHE MOHOB Ha
ANEKTPOAAX M TKAHEBBIX MEMOpaHax, BCJICJACTBUE YEro B TKAHSIX BO3HUKACT Pa3HOCTh IMOTCHIINAJIOB

A coBIajaroas no HalpaBJICHUIO C NPUIIOKEHHBIM HaIIPSHKEHUEM

b npoTuBOMONOKHAS BHEITHEMY HANPSHKEHUIO

B He oka3bIBaOIIAs BIUSIONIAS HA PE3YABTUPYIOLLYIO0 Pa3HOCTh NOTCHIIUAIOB

I uaMeHstoas NpoOBOAUMOCTh TKaHE!

65. Oprasbl ¥ TKaHU HEOOHOPOAHBI. [Ipy HaNOXKEHUH SNEKTPOIOB MO HAMPSDKEHUEM Ha y4aCTOK
TeJa )KUBOTHOTO TOK MJET MPEUMYILECTBEHHO

A uepe3 KOCTHYIO TKaHb b uepe3 koxy B uepes xupoByIO TKaHb

I' B1ONBH TOKOB TKAHEBOW KUIKOCTH, [0 KPOBEHOCHBIM COCYAaM, HEPBHBIM BOJIOKHAM

66. IIpu BocniasieHny TKaHel ceueHre MEKKIIETOUHbIX COeIMHEHU YMEHbIIAeTCS U IEKTPUUECKOE
COMPOTHBIICHNE TKAaHEN

A yBenuuuBaercs b He u3mensercs B ymensbiiaercs I' xonebGaercs

67. KpuBast monsipusaliniy K1BOI TKaHU UMEET BUJI;

M Ll b

ABBI'

68. Ipu mporenype noHohope3a Maccy JIEKapCTBEHHOTO BEIIECTBA, BBEICHHOTO B OPraHU3M
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MalKeHTa, TPUOIN3UTEIFHO MOXHO OLERHTE 10 bopmyne odbennHeHHOTO 3aKoHa Papaes (TOUHOM

METOAMKH I10Ka HE CYILECTBYET). M = It B aroit popmysie A...
. 7F e .
A aroMHBIH BeC HOHA; B koHcTaHTa OMOJIOTMYECKON TKAHH,
b pab6ora ToKa; I' 3apsn wona.
U-E
69. dopmyna | = b OTpakaeT

A 3axo” Oma njis yyacTka Ilplerm C ’KUBOU TKaHBIO

B 3aBHCHMOCTH MEX/Ty BETMYUHOIN TOPOTOBOTO HATIPSKSHUS U BPEMEHEM JICHCTBHUS TOKa
B  3akon Oma jy1s yyacTka 1enu

I' 3axon Oma 1151 3aMKHYTOH LIENH

70. KonebarenpHoe IBUYKEHUE HOHOB OKOJIO CPETHETO MOJIOKEHHSI IO/ JCHCTBHEM ITEPEMEHHOTO
SMEKTPOMArHUTHOTO IIOJIA 3TO . . .

A MexaHHYecKue KojeOaHus

b mOCTOSIHHBI 3NEKTPUYECKUI TOK

B mepeMeHHBII NIEKTpUUYECKUI TOK

I' BenmmuuHa XapakTepu3yroiasi 4aCTOTY U3MEHEHUST BHELLIHUX BO3JCHCTBUI HA HOHBI.

71. UmmenmaHe 310 . . .

A eMKOCTHOE 3MIEKTPUYECKOE COMPOTUBIICHUE MEKTPUUECKON IIeTTH
b axTuBHOE 31EKTPUYECKOE COMPOTUBIICHUE AIIEKTPUUECKOM LU
B monHoe snekTpuyeckoe COMpOTUBIIEHUE MEKTPUIECKON IEMH

I' ynenpHOE 3NMEKTPUYECKOE COMPOTUBIICHUE MEKTPUUECKON LIETIH

72. (I)Op PHUICCKOIr0o COIMMPOTUBJICHUA LICIIH ICPEMEHHOMY TOKY UMCCT BU:
AZ =w;R2+(XL - X )
BR= H—

) 1

Z=|R +——
s |, ©C)

73. 3aBUCUMOCTH UMIIeJaHCca OMOJIOTMIECKON TKaHHU OT YaCTOTHI TOKA Ha3bIBAETCS:
A BOJBTaMIIEPHON XapaKTEPUCTUKOM;

b xpuBoii nonspuzanuey;

B nucnepcueil 3neKTpOCONPOTUBIICHUSI KPUBOW TKAaHU;

I' mmmenancHo- yacToTHAs 3aBUCHMOCTb.

74. UccrenoBanue neprudepruaeckoro KpoBOOOPAIEHHUS ITyTeM PETHCTPAIMHA N3MEHSHHUH
AMEKTPUUECKOTO COMPOTUBIICHUS TKAHEH B IMPOLIECCE CEPACYHOMN ESITEIBbHOCTH Ha3bIBACTCS:

A peorpadmuei; B suuedanorpadueii;

b Tepmorpadueii; I' YBY - tepanueii.

75. BeraBbre mpomyiieHHble ciioBa «HeM  yacToTa MepeMEHHOro TOKa, TEM  €ro pasipakaroriee
el CTBHEY.

A OonbIile... MEHBIIE B Oombiie ... MeHBIIIE

b Mensle ...00mbI111€e I' wMeHbIe ... bombIIIEe

Bronornyeckre TKaHU SABILIIOTCS BEIECTBAMU

A nuMamMarHWTHBIMH B mapaMarHUTHBIMH B deppomarautHbiMa I He SBIAIOTCS
MardeTuKaMu

76. JleueOHBIIT MeTOI, OCHOBaHHBIN Ha BozaercTBur COII BhICOKOW HAIIPSDKEHHOCTH HA OPTaHU3M,
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Ha3bIBAIOT:
A wmarHuTOKapauorpaduei
b sHuedanorpadueit
B (dpankamHuzanuein  (3M€KTPOCTATHYECKUAM JYIIEM)
I' raneBaHu3anueit

777. JleficTBHE BBICOKOYACTOTHOT'O MIEKTPHUYECKOTO MOJISI BEI3BIBAET HArpPeB:

A [poBOASIIMX TKaHEH

b nusnexTpruyeckux TKaHeu

B npoBonsumx U qUAEKTPUYECKUX TKAHEH

I' HuKakue TKaHU HE HarpeBaroTcs

78. OpreHTalMOHHAS MOJISIPU3ALHS JUTIOIBHBIX ANIEKTPUKOB MPOUCXOIUT O] JEHCTBUEM:
A BIEKTPOMATHUTHOTO MOJIS

b rpaBuTanmoHHOrO MO

B anexrpudeckoro moss

I' MarauTHOTO TTOJA

79. Meton mporpeBaHusi TIIyOOKO JIeXKaIIUX TKaHEeW OpraHr3Ma IyTeM IPOITyCKaHUs Yepe3 HUX TOKa
BBICOKOH 4acTOThI Ha3bIBAIOT:

A uMHOyKTOTEpMHEH B raneBanuzanuen

b YBUY -repanueit I' mmarepmueit

80. [Ipu ocTpeIX BOCTIANUTENBHBIX MPOLIECCaX B CycTaBax, IPH MAaCTUTAX UCIOIB3YIOT AJISl JICUCHUS:
A MHIYKTOTEPMHIO

b YBUY - tepanuro

B ransBaHu3zanuio

I' nonodopesa

81. Ha kakoM M3 PHCYHKOB BEpHO OTOOpaskeH X071 JIy4eil B coOuparomeit 1uH3e?

h%\ — 1~ FQQ\ 1T~

A b B r

82. PaccTosiHME HaMITy4IIIero 3peHus:
A 25cm b 25Mm B 25m I 25 km.

83. IIpenenoM pa3perieHus ONTUIECKOTo TprOopa Ha3hIBAIOT

A HaWMeHbIIIee PacCTOSIHHE, Ha KOTOPOM 2 TOYKH TPEIMETa MOTYT OBITh BUHBI Pa3IeIbHO
b nauOGonbiee

B HaumenbIiee paccTosHue, Ha KOTOPOM 2 TOYKU ITPEAMETa BUIHEI CITUTHO

I' nauGonpiee

84 Kakum 00pa3oM MOXKHO yTyUIIUTh Pa3peIlaloyto cliocOOHOCTBIO MUKPOCKOMA:
A yMEHBIIUTH YHUCIIOBYIO allepTypy

b yBennuuB npenen pasperueHust MUKPOCKONa

B yBemmuMTH KOMMYECTBO JIMH3

I' yBeIMUMTH YMCIIOBYIO aneprypy

85 Ionsapu3oBaHHBIM CBET MOKHO MOTYYUTh IIPOITYCKasi ECTECTBEHHBINA CBET Yepe3
A Bony

b nun3y

B anuzorponnyro cpeay

I' onrudecku aKTUBHOE BEIIIECTBO

o1



86. O0pa3oBanue BuTaMUHA J| IPOUCXOMUT O NEHCTBUEM:
A vH(}paKpacHOTO U3TyUCHHSI,

b BumuMmoro cBera;

B ymbTpaduoneToBOro H3myveHus;

I' mox Bo3neiicTBHEM PEHTTEHOBCKOTO N3ITYUYCHUS

87. Ipu yieuennn 3a00neBaHU KOXKH, TUM(PATUISCKON CUCTEMBI, CYCTaBOB, TIEBPUTOB, MACTHTOB,
00MOpPOXKEHHH, MOKHYIIMX IK3€M HCIIOIB3YIOT!

A Bumumerii cBer b ymerpaduoneToBoe nznmydenne B undpakpacaoe n3nydenne I Hudero ve
HCTIONB3YIOT

88. Hemocrarok uero MoxXeT MPUBECTH K HAPYIIICHUIO OOMEHa BEIIECTB, CHIXKEHU IO
MPOAYKTUBHOCTH U YCTOMYMBOCTH K MH(PEKIMOHHBIM 3a00JIEBaHUSM, HAPYILIEHUSIM (PU3HOIOTMIECKUX
PUTMOB JKHBOTO OpraHu3Ma

A uH(pakpacHoro uznydenust b Bugumoro ceeta B ynsrpaduoneroBoro uznydenus I numum

89. JIFoMMHEHCIIEHTHBIM aHAJIM30M HAa3bIBAE€TCS METO/I

A wuccreoBaHNS pa3IMYHBIX OOBEKTOB ITOJT ICHCTBUEM YIBTPaHOICTOBOTO O0TyICHHUS,
BBI3LIBAIOIIETO JIFOMUHECIICHITUIO 3THX 00HLEKTOB

b meron onpeneneHnss XUMUYECKOTO COCTaBa BEIECTBA O €T0 CIEKTPY

B Meron uccienoBanus CTPyKTYpPHI BENIECTBA

91. Snpo aroma cocTouT U3

A HEUTpOHOB

b nporoHoB

B HEHUTpPOHOB U MPOTOHOB

I' HEelUTpoHOB, MPOTOHOB U IEKTPOHOB

92. [Ins1 XapakTepUCTUUECKOIO PEHTIEHOBCKOI'O U3TYyUEHHUS XapaKTepeH:

A nuueiuarelii cnektp b crutomHol cnexktp B monocarsiii cnextp I He gaer cnekTpa.
J11st TOpMO3HOTO U3ITy4EHHSI XapaKTePeH:

A nuueiuarelii cnektp b crutomHol cnexktp B monocarsiii cnextp I He gaer cnekTpa.

93 TopMO3HOE M XapaKTEPUCTUIECKOE U3TyUCHUE XapaKTePHO IS
A UKU B Y - U3JTyYEHUE
b You I peHTreHOBCKOTO H3ITydeHUs

94. MeTon peHTTeHOCKOITMN OCHOBAH Ha CJEAYIOIIEM CBOMCTBE PEHTI€HOBCKOTO U3ITyUEHHUS

A JTFOMHHECIICHIIUS SKpaHa, ITOKPHITOro JIIOMHUHO(DOPOM

b Oonee nioTHbIE BelecTBa MONIOMIAIOT PEHTTCHOBCKOE U3IyUYE€HHE CHIIbHEE, YEM MEHEE ILIOTHBIE.
B kBaHTBI peHTT€HOBCKOTO U3Ty4EHHS 00J1aJaf0T OTPOMHO 3HEepruei

I peHTreHoBcKOE M3ITy4eHHE HOHU3UPYET aTOMBI M MOJIEKYIIBI BEILIECTBA

95. o crioco0y BO30Y>K1€HHs PEHTI€HOBCKOE M3IIydeHHE MO/pa3IesIoT Ha
A TOPMO3HOE U XapaKTePUCTHYECKOE

b wndpakpacHoe u ynbTpaduoneTroBoe

B Buammoe n HEBUIMMOE H3ITyYeHHE

I' xecTkoe u MsTKOE.

96. Nonn3upyromias CiocoOHOCTh PaJIMOAKTHBHBIX U3TyYEHUH OIIEHUBACTCS YUCIIOM I1ap HOHOB,
co3/1aBaeMbIX dacTuiiei Ha 1 cM cBoero mpobera. st o - 9aCTHIBI 3TO

A 40 - 150

b 30

B 3-5

I" 30 000

97. PacrionoxuTte paanoakTUBHBIE U3TyYEHUS B MOPSIJIKE BO3PACTAHUS UX TPOHUKAIOIIEH
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CIOCOOHOCTH:
0. — U3IyYEHHE, B - U3JTyUCHHE, ¥ - U3ITyUCHHE
Y - U3Iy4eHue, - U3NIydeHHe, o - H3IyICHHE
0 — U3IyYCHHE, Y - U3JIyUEHHE, 3 - U3TydeHHE
B - u3nydeHHe , 0L — U3ITYUICHHE, ¥ - H3ITyUCHHE

= w

98. VkakuTe uKcII0 MPOTOHOB B siipe aroma Bemecrea  Co3
A60 B33 B27 I'6

99. IlpuHIMT NEHCTBUS HOHU3AIMOHHOTO CUETINKA OCHOBAH ...

A Ha BO3HHMKHOBEHHUH ra30BOTO Pa3psiia MPU MOHU3AIMU Ta3a JBUKYIIEHCS 3apsiKeHHOM
MUKPOYACTHILICH;

B Ha paguoIFOMUHECIICHITUH, TO €CTh Ha (hIyOpeCLSHIMH BEIeCTBa M0 yAapaMH YacTHII
PaAN0aKTUBHOIO U3TyUYCHHUS,

B Ha TOM, UTO HOHBI, CO3/IABAEMBIE B BO3/IyX€ MPOJIETAIOIIE MUKPOYACTUIIEN, CTAHOBATCA
sIIpaMy KOHJIEHCALU IS IIEPECHILEHHOTO T1apa;

I' Ha TOM, YTO MOHBI, BOBHUKAIOIUE HA MYTH 3aPSKEHHOM MUKPOYACTUIIBI, ABMOKYIIEHCS BHYTPU
pacTsSHYTON JKUIKOCTH, CTAHOBSITCS [IEHTPaMH TTApo0OPa30BaHMUS.

100. Kakoe n3 mprBeICHHBIX HI)KE BEIPAKEHHI TIOKa3bIBACT CBS3b MIEPHO/A Moypaciana u
IIOCTOSIHHOM OJTypacnaza:

AN=Ne*B T=th2B T2 4_n=
N T
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JIner perucrpanum u3MeHeHMii, BHOCHMBIX B pado4ylo porpamMmmy

Homep

- UI3MCHC-

HUA

Homepa mucros

3dMCHCHHBIX

HOBBIX

aHHYJIMPOBAH=
HBIX

OcHoBaHue
IS
BHECEHUS
W3MEHEHHI

IHommuce

Pactnmdpopka
TIO/ITTACH

Jarta

BHCCCHUA
HN3MCHCHUA
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