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PazpaGoTunk(1) MeToAMYECKHX YKa3aHUI

FeDaCI/IMOBa OA, CTaDIIII/Iﬁ IIpernoaaBaTelib
(®UO, momKHOCTD, yueHas CTEeTeHb, YHeHOe 3BaHue)




HHOJAPU3ALIUA CBETA

WHTEeHCUBHOCTD CBETA, BHILIEAIIEIO U3 aHAJIM3aTopa (3akoH Maittoca),
| = locos?e,
rae lo — MHTEHCHBHOCTH IJIOCKOTIOJIIPU30BAHHOTO CBETA, MOJAIONIETO HA aHAJIM3aToOp; ¢ — YToJ
MEX]Ty TUIOCKOCTBIO TOJISIPU3AIIUH MOJIIPU30BAaHHOTO CBETA U IIABHOH IJIOCKOCTHIO aHATM3ATOPA.

3akoH bprocrepa
tgis = m,
rJIe T — OTHOCUTEIBHBIN IMOKA3aTelb MPEIOMIICHHUS IBYX CPEJI; is — YTOJI MOJHOM MOJISIPU3AITHH.
YT0J MOBOPOTA MIIOCKOCTH TIOJISIPU3AIUH:
B onrruuecky akKTUBHOM BEIIECTBE

o= aol;
B pacTBOpe
a=[ao]cl;
IJIe 0o — TMOCTOSIHHAS BpaIlleHus (BpamaTeabHas CroCOOHOCTE), [0o] — yAeiapHOE BpalleHue, ¢ —
KOHICHTpalurAa pacTBOpa OIITHUYCCKU AKTUBHOT'O BCIIIECTBA,

- TOJIIIHUHA CJIOA ONITUYCCKHU AaKTHUBHOI'O BEIIECCTBA UJIM pacTBOpaA.

1. Onpenenute ynenpHOE BpaIllEHHE pacTBOpa caxapa, KOHIEHTpamus kotoporo ¢ = 0,33
r/cM®, ecnM mpu TIPOXOXKIEHMH MOHOXPOMATHYECKOTO CBETA depe3 TPYOKy C pacTBOPOM Yo
MOBOPOTA MJIOCKOCTH MmoJjsipu3anuu o = 22°, Jlnuna tpyoku 1= 10 cm.

2. OmpeznenuTe yrojl MOBOPOTa IUIOCKOCTH MOJSPU3ALMM CBETOBOTO Jyda JUIsl MOYHU
GOJBHOTO MAabeToM TpH KOHIEHTparmm caxapa ¢ == 0,05 r/cm®. Jlnmua tpy6oxm 1 = 20 oM,
y/ieTbHOE BpallleHHe caxapa JUIs HCTIIOIb3yeMOoro cBeTa [oo]= 6,67 rpas - cM2/T.

3. PactBop caxapa, HamuThii B TpyOKy mmuHOW | = 20 ¢cM W TOMEHICHHBIA MEXIY
MOJISIPU3AaTOPOM M aHAJIU3AaTOPOM, IMOBOPAYMBAET TUIOCKOCTh mojisipu3anuu cBeta (A= 0,5 MKkM) Ha
o= 30°. HalimuTte (B rpaMMax Ha KyOMYECKUM CAaHTUMETP) KOHIIEHTPAIIMIO caxapa B pacCTBOPE, €CIIH
y/lenbHOE BpallleHne caxapa s 3TOH JIMHBI BOJHEI [o] = 6,67 rpaa-cM?/T.

4. Tlpu mpoxokaIeHUHU cBeTa yepe3 cioit 10%-Horo pactBopa caxapa toummuHoi It = 10 cm
IJI0CKOCTh MOJIAPU3ALUU cBeTa MOBEPHYJIaCh Ha yroi
o1 = 16°30". B apyrom pactBope caxapa, B3STOM B CJIO€ TOMMHHOW l2 = 25 cM, IUIOCKOCTH
MOJIApU3alMU MOBEPHYJIACh Ha yroJ oz = 33°. Hailiute KOHIIEHTpAI[|MI0 BTOPOrO pacTBOpa.

5. Mexay ckpelieHHbIMU MOJISPU3aTOPOM M aHAJIM3aTOPOM HAXOJUTCS CTEKIISTHHAS TpyOKa
mHo# 1 = 30 cM, 3amosiHeHHas pacTBOpoM caxapa. [Ipu kakux KOHIIEHTpalHsIX pacTBOpa caxapa
MO>KHO HaOII0aTh MaKCUMAaJIbHOE IIPOCBETIICHUE TTOJISI 3peHHs aHanu3aropa? Y ienbHOe BpalleHue
pacTBopa caxapa Jisi HCIIOJIb3yeMoro cBeTa [oo] = 6,82 rpaa-cM?/r, a MakcHManbHas KOHLEHTPALUs
caxapa c = 2 r/cM° .

6. Mexy IByMs 3JIEKTPOJIaMH, K KOTOPBIM MPHIIOKEHO MOCTOsHHOE Hampsbkenne U = 36
B, HaxoauTcs xuBasi TKaHb. Y CJIOBHO MOYHO CUMTATh, YTO TKaHb COCTOUT U3 ABYX CJIOEB CyXOM
KO’KH M MBIIII] ¢ KPOBEHOCHBIMH cocyaamu. ToumuHa Kaxaoro ciaos koxu |1 = 0,3 MM, TosmuHa
BHYTPEHHEU TKaHU
o = 9,4 mM. Haiigure MIOTHOCTh TOKAa W TAJCHHEC HANPSHKCHHS B KOXKE M B MBIIICYHOM
(cocymucToif) TKaHU, paccMaTpuBas HUX KaK NpoOBOAHUKH. Kak wH3MeHseTcs MOTeHIHWal B
HaMpPaBJICHUH, TEPIEHANKYISIPHOM 3TUM CIOAM?

7. Ilpu cyxoii Ko>Ke COMPOTUBICHUE MEXAY JaJ0HSIMU PYK MOXKET JOCTUTATh 3HaYeHHs Ri
= 10°0m, a Npy BIAXHBIX JAJI0HAX TO CONPOTHBIEHHE CYIIECTBEHHO MeHbmre (R2= 1000 Om).
OneHuTte TOK, KOTOpBIM MpPOHAET dYepe3 TeNo 4YeloBeKa IPU KOHTAaKTE€ C JJIEKTPOCETHIO
HanpsokenneM U =220 B. CpaBHHTE 3TOT TOK CO 3HAY€HHEM IOPOTOB OLIYTUMOIO U
HEOTITYCKAIOLIEr0 TOKOB, €CJIM YacToTa Toka paBHa v =50 I'm.



B3AUMOJIEICTBUE CBETA C BEIIIECTBOM

VHTEeHCUBHOCTH CBETa, BBIMIEANIETO W3 CJOSI BEHIECTBA TOJIIMHOW | TMOCie MmoriomeHus
(3akon byrepa),
— [k
I = loe™,
rane lo — MHTCHCHMBHOCTh CBETa, BOIMICINICTO B MOIJIOMIAMONICEe BEIIECTBO; K —HATypasibHBI
[10KAa3aTesb MOIJIOMIEHHUS.
3akoH byrepa, BeIpaKE€HHBIN yepe3 oKa3aTelbHyI0 (PyHKIUIO ¢ ocHOBaHueM 10,
- -kl
I = loe107,
rae K = 0,43 k' — mokasareis morJIomeHus.

3akoH byrepa-Jlam6epra-bepa:
h=loe’™, wm 1 =1p107°,
I/l ' — HaTypaJIbHbIN MOJISIPHBIN MOKa3aTelb NOTJIOMIEHHUS], ) — MOJISIPHBIN MMOKa3aTesb

n

nornomenusi, C — MonsipHas koHueHtpanus, C = —, N — KOHUEHTPALMS MOJIEKYJ, TOTJIOMIAIOIINX

A
KBaHTHI cBeTa, Na — unciio ABorapo.

X' =oNa,
KO3 (UIMEHT MPOMyCKaHMUsI T paBE€H OTHOIICHHIO MHTEHCHBHOCTEH CBeTa, MPOILIEIIEr0 CKBO3b
JTaHHOE TeJO (WJIM PacTBOP) M YIABIIETO Ha ATO TEJO,
=l

IO
OnTHyueckas MIOTHOCTh pacTBOpa!

D= |g(lj =lg| Lo | = yicl
T I,
3aKkoH OCJ‘Ia6J'IeHI/IH HHTCHCHUBHOCTHU CBE€TAa BCICACTBUC PaCCCAHUIA (COBMCCTHOFO HeﬁCTBHH
IIOTJIOIIICHUSA N paCCG}IHI/IH)Z
i=loe10™ 1= 1o« 10",
rge | = k + m — nokazarenp ocialOieHus.
KBauToBbIl BbIXOJ JTIOMHHECHCHIHUMHU (@ — O3TO OTHOHICHHUC KOJMYCCTBA MCITYIHICHHBIX
KBAHTOB JIJFOMUHCCICHIINN N1 K KOJIMYCCTBY NNOTJIOMICHHBIX KBAHTOB Nz:
= N1/N2,
KBAHTOBBINA BbIXO/d B CHGKTpO(i)OTOMGTpElX:
I

¢ = 1—1 )
0
rae | — perucrpupyemas (hotosneMeHTOM HHTEHCUBHOCTH JtoMuHectieHIUH; (Io-1) = lnora
perucTpupyeMas TMOTJIOIICHHAsT WHTEHCUBHOCTb CBETA, BBI3BIBAIOIIETO JIOMUHECIEHIUIO s
CJ1a0BIX PACTBOPOB C ONTUYECKON MIOTHOCTHIO D mopsinka 0,1.
NHTEeHCUBHOCTH TIOMUHECIEHITHH:

1.=2,3¢10D.

1. Hy‘{OK MOHOXpPOMATHUYCCKOT'O CBETA NPOXOAUT YCPE3 CTCKIIIHHYIO TINIIACTUHKY TOJIIIHMHON
Il = 1 cm. OHpC,Z[CJ'II/ITC MOHOXpOMaTI/I‘{eCKI/Iﬁ HaTypam,Hmﬁ IIOKa3aTCjib IOTJIOIICHUA H
MOHOXpOMaTI/I‘-ICCKI/Iﬁ MOKAa3aTCjib IMOIJIOMCHUA CTCKJIa, CCJIW IpPHU OBTOM IOIJIOMIACTCA 0,1
naaaromero CBCTa. Kakoit TOJIIMWHBI OOJIDKHA OBITh CTEKJISHHAS IJ1aCTHUHKA, YTOOBI IOIJIOTHIIACH
IIOJIOBHHA ITaAaromicro cBera?

2. HpI/I MMPOXOKIACHUHN CBCTA C JJIMHOM BOJIHBI A1 qepe3 CIIOH BeIecTBa €ro MHTEHCUBHOCTD
YMCHBIIACTCA BCIICACTBUC MOTJIOIMICHUS B UCTHIPC pa3a. HMHTEHCUBHOCTh CBETA C JIIMHON BOJIHBI A2
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1o TOW >Ke MpHuYMHE ocnabisiercs B Tpu pasza. HaiiauTe TOMMMHY CIIOSl BELIECTBA M MOKa3aTesb
MIOTJIOIEHUS JIJIsl CBETA C IJTMHOM BOJIHBI A2, €CJIH JUIS CBETa C JJIMHOM BOJIHBI A1 OH paBeH Ki= 0,02
cml,

3. Uepes mIacTUHKY M3 MPO3PAYHOTO BEIIECTBA TOJIMIMHON | = 4,2 ¢M IPOXOJUT MOJOBHHA
M/IAl0IeT0 Ha HEe CBETOBOro MmoToka. Ompenenurte HATypalbHBIM ITOKa3aTellb MOTJIOMICHUS
JAHHOTO BemlecTBa. PaccessHueM cBeTa B IUIACTHUHKE MpeHeOpedb; cuuTarh, 4to 10% mnamaromieit
SHEPTHUU OTPAKACTCS HA TIOBEPXHOCTH TUTACTHHKH.

4. B 4-npolleHTHOM pacTBOpE BEHIECTBA B IPO3PAYHOM pPACTBOPUTENIC WHTCHCHBHOCTH
cBeta Ha rayoune | = 20 MM ocmabmsercs B JBa pasza. Bo ckoibko pa3 ociabnsercs
MHTEHCHUBHOCTb cBeTa Ha riryouHe 7 - 30 MM B
8%-om pacTBOpE TOTO K€ BemecTBa?

5. KakoBa KOHIIEHTpamus pacTBOpa, €CIIM OJMHAKOBAas OCBEIIEHHOCTh (POTOMETPUUIECKUX
noJiei ObuTa ToydeHa npu Toimuuae l1= 8 MM y atanonHoro 3%-ro pactBopa u 2 = 24 mm — y
HCCIIEYyeMOro pacTBopa?

6. KoaddumuenT npomyckanus pactsopa t = 0,3. UeMy paBHa ero ONTHYECKAS MJIOTHOCTh?

7. Ontudeckast IIIOoTHOCTH pactBopa D = 0,08. Haiinure ero ko3gguureHT npomyckanusi.

8. Ilpu mpoxoXkJaeHWH CBeTa Yepe3 CJIOW pacTBopa momiomaercs 1/3 mepBoHadaabHOU
cBeTOBOM sHeprun. Onpenennute KOIQPUIHESHT MPOITYCKaHUS U ONTHYECKYIO TUIOTHOCTH PacTBOPA.

9. Ilpu MPOX0KICHUH MOHOXPOMATHYECKOTO CBETa Yepe3 CAOW BelecTBa ToamuHon |1= 15
CM €ro WHTCHCHBHOCTh YOBIBaeT B dYeTblpe pasza. Ompenenute mOKa3aTeldb PpacCesHUs, €CIH
nokasareis noryomenust K = 0,025cm™.

10. BprumcnuTe TONIIUHY CIOS TOJIOBUHHOTO OCHAOJICHUsI TMapajuielbHOTO IIydKa Y-
W3TydeHus IS BOJbI, €CIIU HaTypasibHBIH MoKas3aTens ocnabnenus p' = 0,053 ecm™.

11. VHTEHCUBHOCTH CBETa, MPONICIIIEIO 4Yepe3 pPacTBOp HEKOTOPOrO BEIIECTBa,
yMeHbIuiaack B 10 pa3. MoJisipHbIi MOKa3aTenb MOMIOMICHUS Ha JaHHOM JyTMHE BOJIHBI paBeH 2300
1/(MOTb ¢ CM), JJIMHA KIOBETHI C pacTBOpoM paBHa | cm. Haiinure MOJSIpHYIO KOHIIEHTPAIUIO
pPacTBOPEHHOTO BEIIECTBA.

12. Yemy paBeH MOJSPHBIA TOKa3aTeNb TOTJIOMICHUS HEKOTOPOTO BEIIECTBA, €CIU IPH
MIPOXOXKICHUH cBeTa qyepe3 pactBop c KOHIICHTpAIIUEH
0,05 Mo:b/71 ”HTEHCHBHOCTB CBETa yMEHBIIMIIACH B 25 pa3? J{immHa kroBeTsI 0,5 cM.

13. Onpeznenute KBaHTOBBIA BBIXOJ JIIOMHUHECICHIIMH BEIIECTBA, €CIH €r0 ONTHYECKas
IUIOTHOCTD paBHa 0,05, a WHTCHCUBHOCTh JFOMHHECIICHIINN B
15 pa3 MeHbIlIe HHTEHCHBHOCTH BO30Y)KIAIOIIETO CBETA.

14. TlepecuunTaiiTe CIEAYIONUE ONTHYECKUE IIOTHOCTH pACTBOPOB B  IMPOICHTHI
npomnyckanus: a) 0; 6) 2; B) o.

15. Tlouemy d@opma crekrpa (OTONOMUHECIICHIIMM HE 3aBUCHT OT JUIMHBI BOJIHBI
BO30Y)KIaroIero ceera?

16. Ilpu perucrpaunu (ochopecueHuu HEKOTOPOro BellecTBa ObLJIO OOHAPYXKEHO, UTO
WHTCHCUBHOCTh JFOMHUHECHECHITHN YMEHBIIIACTCSI B 30 pa3 3a
2 muH. YeMy paBHO BpeMsi )KM3HH BO30Y)KICHHOTO COCTOSIHHS MOJICKYJI 3TOTO BeliecTBa’?

17. Yem oObscHAETCA pa3nuune BpeMeH (iyopecueHuu 1 GocopecueHmn?

18. Kak u3MeHHTCS KBAHTOBBIM BBIXOJ[ JIIOMHHECIIEHIIMU BEIIECTBA, €CIMU TMPU TOU XKe
WHTEHCUBHOCTH JTIOMUHECIICHIINY HHTEHCUBHOCTH MOTJIOIIEHHOTO cBeTa yBennuuBaeTcs Ha 30% ?

19. JlazepHoe wu3Iy4YeHHE HCHOIB3YIOT B Pa3NUYHBIX OONACTIX MeAuIHHBL. CpaBHHUTE
SHEPrui0 KBAHTOB JIA3€PHOTO M3IYYECHUS CO CIEAYIOIMMHU JJIWHAMHU BOJH: a) O(TanbMOJIOTHS
(«puBapUBaHHUE» CETYaTKH), A = 0,514 MKM;
0) Tepanus, A = 0,63 MKM.

20. YacTOTHBIN NWanazoH JIa3epHOTO HM3IYYEHHUS, UCIOJIb3YeMOTO B MEAUIIMHE, JISKUT B
npenenax ot 30 000 I'To mo 1 500 000 I'T'u. Haiigure COOTBETCTBYIOIIME T'PAHUIBI JUAMa30HA
JUTMH BOJIH.



SIIPO. PAJIMOAKTUBHOCTD

OHeprus cBA3M sipa:
AEce=931,5[Zmn + (A —Z)mn - mg],
rae, My, My, Ma — Macchl COOTBETCTBEHHO M30TOMa Bojopoda H, HeilTpona u aroma, a. €. M.; Z —
YUCJIIO MIPOTOHOB B sape (oS IKOBBIN HOMEp AJIEMEHTA),
A — 4yKCII0 HYKJIOHOB B sJipe (MaccoBoe uncio); AEcs BeIpaxaeTcsi B MEraaeKTpOH-BOJIbTAX.
OCHOBHOM 3aKOH PaJIMOAKTUBHOIO pacmnaja:

N = Nge™,
rae No— HadalibHOE YUCIIO PaJMOAKTHBHBIX sijiep, N — HX 9HCI0 K MOMEHTY BpeMeHH {.
In2
A==,
T,

A — mocTostHHAs pacmana, Ti, — mepuo moyrypacmnana.
N3menenue, akTHBHOCTH MperapaTa co BpeMEHEM:
A = ANge™.

1. HaliiuTe SHEPIUIO CBA3M A/pa YpaHa ., U W SHEPIHUIO CBS3H, TPHXO/IANIYIOCS Ha OJUH

HYKJIOH.
2. HaiimuTe 3HEpPrHIO CBS3M sjIep M30TONA BOJOPOJA, NeWTepus W TputHs. Uemy paBHa
SHEPrus CBA3M, MPUXOIAIIASICA Ha OJUH HYKIIOH?

3. 3anummTe peakiuu o6pa3oBaHMs PaaMOaKTUBHOTO a30Ta ;N M3 yCTOWYMBOTO M30TONA
6opa ''B HpHU MCKYCCTBEHHOM B-pa/IMOaKTHBHOCTH.

13
KakuMm npeBpamenusm Oyzaer noaseprarses ;N ?

4. BblUMCINTE 4YHMCIO SO€p a9/, pAacHaBIIMXC B TEYEHHE MEPBBIX CYTOK, €CIH

nepBoHauanbHoe uncio suep No=10%2,
5. Kakum 00pa3oM HCKYCCTBEHHAs P-paMOaKTUBHOCTh TIPUBOJHT K OOPA3OBAHHIO ..Si 13
14

anroMuHus +, Al ?

6. Kak mony4uTs U3 pTyTH 30JI0TO?
7. Bo cKoJIbKO pa3 yMEHBIIUTCS KOJIMYECTBO siIep paAMOaKTUBHOTO 1e3us 3a 10 et ?

8. B amItyse HAXOUTCS paZvoaKTUBHBIN non 2 aKTUBHOCTbBIO
100 mxKu. Uemy Oyznet paBHa akTUBHOCTH IIpernapaTa uepe3 CyTku?
9. Kakoe KOIM4ecTBO KoOanbTa s Co HaJO0 B3ATh, YTOObI MONYYUTh HCTOUHUMK H3TyYeHHUs

C TOM K€ aKTHBHOCTHIO, KOTOPO# 00aiaer 5 r noga 153311 ?

10. B ucroyHuke MHHEpaJIbHON BOJbI aKTUBHOCTH pajoHa cocraBiser 1000 bk wa 1 1.
Kakoe komuuecTBO aTOMOB paZioHa MONaJaeT B OPraHU3M MAlMEHTAa, BBINUBIIEIO CTAaKaH
MUHEpalbHOU BObI 00BeMOM 0,2 71?

11. JIng uccrnenoBaHus MIUTOBUIHON *kene3bl 60ibHOMY BBenu 20 miut 10%-HOTO pacTBOpa
[JIFOKO3bl C PAIMOAKTHUBHBIM MOJIOM. Y IeJbHasi aKTUBHOCTh MOJIa B MOMEHT BBEACHHS COCTaBIIsLIA
0,08 mxKwu/mn. Haiinute Maccy mona B pacTBope. YUecTh, YTO KaXkJas MOJIEKyNa TIFOKO3bI
CBS3bIBAET OJIUH HOJ.

12. JIns TOpMOsKEHUSI HEUTPOHOB MCTOJIB3YIOT BEIIECTBA, COAECPIKAIINE FIEMEHTHI C MaJIbIM
aTOMHBIM BecoM (mapaduH, Boja). B uem npuumnna 310r0?

13. Yepe3 kakoil MpPOMEKYTOK BPEMEHH IMOCIE PAAMOAKTUBHOTO 3apaK€HUS MECTHOCTU
CTPOHIIIEM MOKHO OYyJEeT MCIOJIb30BaTh 3€MJIM JIs BO3JCIBbIBAaHUS HAa HUX PA3TMYHBIX KYJIbTYD,
€CJIM pacyeThl MOKa3bIBAIOT, YTO KOJIMYECTBO PAJAMOAKTUBHOTO Mpenapara JOJKHO YMEHBIIUTCS B
100 paz?

14. Bo CKOJIBKO pa3 yMEHBIINUTCS KOJIMUYECTBO SJIEP PainoaKTUBHOTO 1e3us 3a 10 ner?
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15. B 1 mn Mopckoii Bomsl copepskutcs 107°r panona *of Rn . Kakoe KOJMYECTBO BOJIBI
HUMeEeT aKTUBHOCTb, paBHyto 10 MKn?

MEXAHNUYECKHE KOJIEBAHUAL. 3BYK

NHTEeHCUBHOCTH BOJIHBI (IUNIOTHOCTD MOTOKA SHEPTUN):
| =wpv,

r7e — ©p 00beMHas MIIOTHOCTh SHEPTHH KOJIEOATEIHLHOTO ABMKEHUS, U — CKOPOCTH BOJTHBI.

O06beMHas II0THOCTh SHEPTUU YIPYTrOl BOJIHBI, pacCIpOCTPAHSIOLIEICS B BEILIECTBE,

0, = 0,5 pA2am0,

r7ie — p MJIOTHOCTH BEIIECTBA.

YacToTa xonebanuit, BocnpuHuMaemas HaomoaareneM (3ddexr omnepa):

V' = v (U o)/ (v Tow),

TJIe Ly ¥ Ly — CKOPOCTH HAOMIOIATENS ¥ UICTOYHHKA YIIPYTOM BOJHBI OTHOCUTENTFHO CPEJIbl, L — CKOPOCTh
pacrpocTpaHeHusi BOJHBI B JTOM cpele, V — 4YacToTa HCITyCKaeMbIX KosieOaHuil. BepxHue 3HaKH
COOTBETCTBYIOT BCTPEUHOMY JIBMDKCHHIO HAOIOJATeNsi W HMCTOYHWKA, HIDKHHUE — JBIDKCHUIO B
TIPOTHBOTIOJIO’KHBIE CTOPOHBI.

JlonnepoBCKU CABUT YaCTOTHI:

Vi= 200V/V;

/1€ Vo — CKOPOCTh JBHKYIIETOCS Tejla, L — CKOPOCTh BOJHBI (yibTpa3Byka). dopmyra nojaydeHa B
MPEIOJIOKEHUN L>>V0 .

CBs13b MHTEHCUBHOCTH 3BYKa M 3BYKOBOTO JIaBJICHUS /1715 MIJIOCKOM BOJIHBI:

I = p?/pv,

I7ie p — INIOTHOCTH CPefibl, B KOTOPOH paclpoCTpaHsIeTCs 3BYK, U — €r0 CKOPOCTb.

Bea (b) — eqununa norapuMuuecKkoil OTHOCUTEIBHON BETMUMHBI (JIorapudma OTHOIIECHUS
JIBYX OJTHOMMEHHBIX (PU3MYECKUX BEIUYUH):

L= Igl, I=10"1,,
I

rae Ls — BBIpaKeHHBIN B OejlaX ypoBE€Hb HHTEHCHBHOCTH 3ByKa | oTHOcHTenbHO lo mpuHATOTO 3a
HavyaJIbHBIA YPOBEHb IIKaNbI, WK B nenudenax (ab):

I
lg—=21g P
I, Po
Ikana rpomkoctu (E) 1 ypoBeHb nHTEHCHMBHOCTH 3BYyKa (L) coBmagarot Ha yacrote 1 kl'm:
I
E¢=Lgs = 10 Ig—
IO
Koadduiment npoHUKHOBEHUS 3BYKa [3 IpU MEpeX0/ie U3 OJHOM cpebl B APYTryIO:
- LP 0P,
B_4 21
(Ulpl /02,02)"' 1)
I/Ie L1 ¥ L2 — CKOPOCTH 3BYKa B COOTBETCTBYIOIIUX CpelaX, p1 U P2 — BETUYHUHBI TUIOTHOCTEH cpes,
L1P1 U L2P2 — BOITHOBOE COMPOTUBIICHUE CPEI.
Koaddurment otpaxkeHus 38yka I' ipu riepexo/ie U3 OAHOM cpelibl B APYTYO:
r=[(v1p1- v2p2) / (L1p1+ V2p2)] 2.

1. MI3BecTHO, YTO YEIOBEUECKOE YXO BOCIIPUHUMAET YIPYTHe BOJHBI B UHTEPBAJIE YACTOT OT
vi= 20 I'n go vo= 20 kI'u. Kakum anvMHaM BOJIH COOTBETCTBYET 3TOT MHTEpBaI B Bo3ayxe? B Boje?
CkopocTH 3ByKa B BO3/1yXe U BOJE PaBHbI COOTBETCTBEHHO V1= 340 M/c u V2 = 1400 m/c.
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2. Uzyuenue nBmxeHusi 6apabaHHON MEPENOHKU MOKAa3alo, YTO CKOPOCTh KoJeOaHHs ee
YYaCTKOB OKAa3bIBa€TCs BEIMYMHOM OJHOTO IMOPSAIKA CO CKOPOCTbIO CMELIECHHsI MOJIEKYJ BO31yXa
MIPU PacHpoOCTPaHEHUH IJIOCKON BOJIHBL McX0ns U3 3TOTO, BEIYMCINUTE NMPUOIMKEHHO aMIUTATYY
KoJieOaHusl y9acTKOB 0apabaHHOM MEPErmoHKU [Tl ABYX CIIYYaeB: a) MOPOT CIBIIIUMOCTH; 0) TOpOT
6oneBoro omrymenus. Yacrora v= 1 kI 1.

3. Ompenenure CpeaHIO CUIy, JCHCTBYIONIYI0O Ha OapaOaHHYIO MEPENOHKY YeIOBEKa
(mromane S = 66 MM?) IS IBYX CITydaeB: a) MOPOT CIBIMIMMOCTH; 6) TOPOT GOJIEBOTO OIIYIICHHUS.
Yacrora v =1 [

4. Jlee  MamuHBI  JABWXKYTCS  HABCTpe4y  JAPYr  JPyry €O  CKOPOCTSIMHU
vi= 20 M/c u V2 = 10 m/c . TlepBas mammna gaetr curHai ¢ gactoroid v= 800 I'm. Kakoit yacToTsr
CUTHAJI YCJIBIIIUT BOJUTENb BTOPOU MAaIIMHBI: a) 10 BCTPEUX MAIIHH; 0) [oclie BCTPEYH MalIH?

5. OIMHAKOBOM JIM BBICOTHI OYJIET 3BYK B CIydYasX: a) MCTOYHUK 3BYKa JABUKETCS HABCTPEUY
HETIOIBMYKHOMY HaOJI0IaTei0 co CKOpocThio Vi= 40 M/c; 0) HaOM0AaTeNb ABMXETCS HAaBCTPEUy
HETIOIBIDKHOMY MCTOYHHKY C TOH e cKopocThio? YacToTa nctounuka 3Byka v= 600 '

6. Ha ckonbpko yBeanuuiaach TPOMKOCTb 3BYKa, €CJIM MHTEHCUBHOCTD 3BYKa YBEJIMUMIIACh OT
nopora ciubimumocT B 1000 pa3. 3amauy pemmte s 3Byka yactotoit: a) 100 I'm; 6) 1 k', s
peIIeHus: BOCIOJIb30BaTHCA KPUBBIMH PABHOW TPOMKOCTH.

7. J1Ba 3Byka onmHakoBo# yactoThl v = 1 k'l oTinyaroTest mo rpomkoctd Ha AE = 20 ¢omn.
Bo ckosbko pa3 oTIMYa0TCS UX UHTEHCUBHOCTH ?

8. JlBa 3ByKa OJMHAKOBOW YAaCTOTHl OTIWYAIOTCA O HWHTeHCHMBHOCTH Ha AL= 30 #b.
HaitauTe oTHOIIEHNE aMIUIUTY] 3BYKOBOTO JABJICHUSI.

9. Ilo ycrnoBusAM HEKOTOPOTO MPOM3BOJCTBA ONPEACIICH TOMYyCTUMBINA MPEJIEN YPOBHS IIymMa
E = 70 ¢pon. Onpenenure MakKCUMaJIbHO JOMYCTUMYK) MHTCHCHUBHOCTH 3BYKa. YCIIOBHO CUMTATh,
YTO IIyM COOTBETCTBYET 3BYKY 4acToTon v = 1 KI'1I.

10. Pa3peiB OapabGaHHOI MTEPETTOHKU HACTYIAET MPH YPOBHE MHTEHCUBHOCTH 3BYKa Lo= 150 nb.
OnpenenuTe MHTEHCUBHOCTb, aMIUIUTYAHOE 3HAYEHUE 3BYKOBOIO JABJICHUS M aMIUIUTYIY CMEUICHUS
YacTHI] B BOJIHE 151 3ByKa 4acToTo v = 1 K['II, Ipu KOTOPBIX MOKET HACTYIUTH Pa3pbiB OapaOaHHOM
MIEPETIOHKH.

11. HopmanbHBIi pa3roBop 4e0BeKa OIICHUBASTCS YPOBHEM I'POMKOCTH 3BYKa E1= 50 dhon
(mns wacrotel v= 1 kl'm). Onpenenure ypoBeHb TPOMKOCTH 3BYKa, COOTBETCTBYIOUIETO TPEM
OJIHOBPEMEHHO TOBOPSAIINM JIFOJISIM.

12. lllymy Ha OKHUBJICHHOW YJIHWIIE COOTBETCTBYET YPOBEHb I'POMKOCTH 3BYykKa E1= 70 ¢oH,
kpuky E> = 80 ¢on. Kakoii Oyner ypoBeHb T'POMKOCTH 3BYKa, TOJIYYCHHOTO B pE3yJbTare
CJI0KEHUA KpUKa U 1ryMa ynuiel? Cunrars yactoTy paBHou v= 1 kl11.

13. VpoBenb rpomkoctu 3Byka udactorod v = 5000 I'm paBen E = 50 ¢don. Haiigure
WHTEHCUBHOCTB 3TOTO 3BYKA.

14.  VYpoBHM HMHTEHCUBHOCTM 3BYKOB ¢ d4acrotamu vi = 100 Tn wm
v2 =3000 I'y paBubl L = 50 nb. Onpenenute ypoBHH FPOMKOCTH 3TUX 3BYKOB.

15. 3Byk wactoToit v = 200 I'y mpoX0OIuT HEKOTOPOE PACCTOSIHUE B MOTJIOLIAIOUIEH Cpele.
HNHTEeHCUBHOCTD 3ByKa npu TOM YMEHbBIIAETCS c
l1= 10 Bt/m? 10 2= 10®B1/M%. Ha CKONbKO IPH 5TOM yMEHBIIUTCS YPOBEHb IPOMKOCTH?

16. JlonnepoBCKUiA CABUT YaCTOTHI MIPH OTPAKEHUN MEXaHMYECKON BOJHBI OT JBMOKYIIUXCS
SPUTPOIIUTOB paBeH 50 I, JacToTa reHepaTopa paBHa
100 xI'u. Onpenenure CKOPOCTh IBUKEHUSI KPOBU B KPOBEHOCHOM COCY/IE.

17. VcrouHuK ynbTpa3ByKa CO3[aeT B BO3Ayxe BONHY ainuHOW 4,4 mxMm. Kak m3aMeHuTCs
JUIMHA BOJIHBI TIPU TIEPEXOJe YIbTPa3BykKa B BOJIY, €CIHU MPHHITH CKOPOCTH PACIPOCTPAHEHHS
yabTpa3Byka B BoJie paBHOi 1500 M/c, a B Bo3ayxe 330 m/c?

18. CpaBHUTE JUIMHBI BOJIH B BO3/AyXe JUIsl yAbTpa3Byka yactotoi 1 MI'1 1 3Byka yacToTOU
1 x['u. Yem omnpenensieTcst HUKHSS TpaHUIIA UTHH BOJH YIIbTpa3ByKa B cpefe?



19. Haiigure Ko3pPUIHUEHT OTpaKEHHsI YAbTPa3BYKOBOUW BOJHBI OT MOBEPXHOCTH paszeia
MSATKas TKaHb-BO3AyX. YUECTb, UTO BOJIHOBOE CONPOTUBIIEHHE MATKUX TkaHed B 3000 pa3 Oosbiie,
4eM BO3/yXa.

20. OnpenenuTe MIOTHOCTb MBIIIEYHON TKAaHU, €CIM €€ BOJIHOBOE COIPOTHUBIIEHUE PABHO
1,6 * 10° xr/(m? * ¢), a CKOPOCTH PACHPOCTPAHEHHUS yILTPa3ByKa B TKaHM cocTasiseT 1500 m/c.

21. Pa3zHocTh (a3 3BYKOBBIX BOJIH ¢ 4acTOTOM 1 KI'I, MpUXOAIIMX OT OJTHOTO UCTOYHHKA K
pa3HbIM ymiam, paBHa 0,2 pan. OnpenenuTe pasHOCTh XOJa BOJIH, IPUXOSIIUX B MPABOE U JIEBOE
yXO 4YeJIOBEeKa.

22. HaiiiuTe MHTEHCUBHOCTD YJIbTPa3BYKOBOM BOJIHBI B MBIIILE HAa PACCTOSIHUU 4 CM, €CllU
riyOMHA TIOJIOBHHHOTO TIOTJIONICHHUS paBHA 2 CM, MHTEHCUBHOCTH BOJIHBI HA IMOBEPXHOCTH BO3IyX-
Ko’a paBHa 1,5 BT/M?, a B TKaHb IPOXOIUT U 75% SHEPTHH BONHBL

23. YpoBeHb HHTEHCUBHOCTH CEPACYHBIX TOHOB, BOCIIPUHIUMAEMBIX C IIOMOIIBIO CTETOCKOTIA,
pasen 10 1b. Yemy paBHa HHTEHCUBHOCTH TOHOB cepua?

24. YenoBek ¢ HOpPMaJIbHBIM CIIYXOM CIHOCOOEH OIYIaTh Pa3IMyue B TPOMKOCTH 3BYKOB B 1
¢oH. Bo ckosbKo pa3 u3MeHseTCs IpU ITOM UHTEHCUBHOCTH 3ByKa yacToToi 1 kl'i?

25. W3BecTHO, YTO KOLIKM BOCHPHUHUMAIOT 3BYKH, CO3JAIOIINE JaBJIEHHWE, CPAaBHHUMOE C
JABIICHAEM OpOYHOBCKOTO JBMKEHHS MOJIEKYNI BO3yXa IPH KOMHaTHO# Temmeparype (107 ITa).
KakoMy ypOBHIO HWHTEHCHBHOCTH COOTBETCTBYIOT JTH 3BYKH? CpaBHHUTE HX C IOPOrOM
CJIBIIIIMMOCTH JIJIsl 4eJIOBEKa C HOPMaJIbHBIM CIIyXOM.

26. I'poMkocTh 3ByKa "actoroit 1 k' ymensimmmnack Ha 30 GpoH mpu MPOXOXKICHUH Yepe3
TOHKYIO (paHepHyI0 neperopojiky. Kakoil craza MHTEHCHMBHOCTh 3BYKa, €CIU /0 MPOXOKIECHUS
TIeperopokn oHa coctaisiaa 108 Br/m??

27. Kak U3MEHSETCS CKOPOCTh JABMXKEHUS SPUTPOLIUTOB B KPOBEHOCHOM PYCJIE€ y NAMEHTOB
co cgepoIrTO30M, €CIM MOIJICPOBCKUM CIABHUT 4YacTOThl B 1,3 pa3a MeHbIIE MO CPaBHEHHUIO C
HOpMOM?

28. Ycpennennbslii ko puImeHT 3aTyxaHus Tena B3pocioro yenaoeka paseH 0,3. Yacrora
cOOCTBEHHBIX KOJIeOaHMI Teaa B MOJIOKEHHUH Jiexka cocrasBisieT 3,5 I', a B MOJT0XKEHUHU CTOST —
okojo 8 I'm. Bo CKOJIBKO pa3 M3MEHUTCS PE30HAHCHAs YacToTa Tejla YeJIOBEKa B Pa3HBIX
MOJIOKEHUSX MPU BO3JecTBUM HH(ppa3ByKa?

29. TInOTHOCTH 370pPOBOM MBIIMIEYHOM TKAHU COCTABJISIET 1060kr/m3. Ee BosHOBOE
compoTusienne paBHo 1,63 * 10° xr/(m? « c). Ilpu MccneOBaHUM YIBTPa3BYKOM OTpaKEHHBIH
curHan Obl1 mpuHAT yepes 2 « 10° ¢ mocne usnydenus. Ha kakoif rayOuMHe B MBIIIEYHOH TKaHH
Obl71a 0OHApY)KEHA HEOTHOPOIHOCTH?

26. OnpenenuTe TOJIIMHY KBapUEBOW IUIACTMHKH, I8 KOTOPOW yroja IMOBOpPOTa
IJIOCKOCTH TMOJIApU3alMU CBETa ¢ JUIMHOM BOJIHBI S00 HM paBeH 48. TlocTosTHHAS BpaIllCHUS
KBapLa JUIs 3TOH JUTHMHBI BOIHBI 30/MM.

27. Mexay CKpEUIEHHbIMU HUKOJSIMH MOMECTWIM IUIACTMHKY KBapla TOJIIMHOMN
4.15 mm. B pe3ynbrare noBopoTa IJIOCKOCTH MOJSPU3ALUA MOHOXPOMATUYECKOIO CBETA C
JUIMHOW BOJHBI 589 HM moze 3peHus CTajlo MaKCHUMalbHO CBeTJbIM. OnpenenuTsb
MIOCTOSTHHYIO BpallleHUs KBapLa JUisl CBETa C YKa3aHHOM JUIMHON BOJIHBIL.

28. PactBop caxapa KoHueHTpanueii 0,08 r/cM®, HAMTBIHA B KIOBETY, HOBOPAYHBAET
IJI0OCKOCTh TIOJIAPU3AllUK CBeTa B NojisipuMerpe Ha yron 10,1, KakoBa KOHIEHTpaIus caxapa
B MOue GOJILHOTO, €CIH MIOCKOCTh MOJIAPU3AIMH PU MCCIe0BAHUM MOBEpHYIach Ha 7,87
Pa3mepsI K10BET OIMHAKOBBIE.

29. KoHueHTpauus caxapa B pacTBOPax ONPEACIAIOT MOJIAPU3ALUOHHBIM METOJIOM,
MOJIb3YSICh CBETOM KEITHIX HATPUEBBIX JIMHUM, Ui KOTOPHIX yJIEIbHOE BpaIlEHUE caxapa
npu Temmeparype 20C paBHO 66,5 cM%/(r*am).

Kakoit 1B He00X0AUMO UCHOIB30BaTh TPYOKY JUIS paCTBOPOB, YTOOBI
HaOJr01aeMBbId  YTOJI MOBOPOTA IUIOCKOCTH TMOJISIPU3AIMM B Tpajlycax paBHUICS KOHIEHTpalUu
pactBopa B rpamMmax Ha 100 cm®,

37. UHTEeHCUBHOCTb CBETA, MPOIIEALIEr0 YEPe3 CION BO3/1yXa TOJIIIUHON
1xm, ymenbImiach B 2,71 paza. Onpeaenuts ko3pQUIMEHT MOTIIOMIEHUS BO3IyXa.
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38. B 4%-HOM pacTBOpeE BelleCcTBAa B MPO3PAYHOM PACTBOPHUTENIE HHTEHCUBHOCTh CBETA Ha
riyoune 20 MM ocnabnsiercs B 2 paza. Bo Ckombko pas ocialisercs WHTEHCHUBHOCTH CBETa Ha
riyoune 30 MM B 8%-HOM pacTBOpE TOTO )K€ BEIIecTBa?

39. [1pu npox0KIeHUH MOHOXPOMATHYECKOTO CBETa Yepe3 CJIOM BEIIeCTBa
TOJIIHUHON 15 ¢M ero MHTEHCUBHOCTH yOBbIBaeT B 4 pasza. OnpeaenuTh MoKa3aTelb pacCesHusl, €ClI
nokasaresb noryomenus x’ = 0,025 cm-1.

41. OnpenenuTe KBAHTOBBIM BBIXOJ JIIOMHUHECIICHIIMM BEIECTBA, €CIM €r0 ONTHYEeCKas
moTHOCTh paBHa 0,06, a MHTEHCUBHOCTH JIIOMHUHECHEHIMM B 5 pa3 MEHbIIE HWHTEHCHUBHOCTHU
BO30Y)KJIAIOIIEro CBETA.

42. Kak U3MEHUTCS HMHTCHCHUBHOCTH JIFOMHUHECIICHIIMM TPH YBEIMYEHUH ONTHYECKOM
mIoTHOCTH 00pasna ¢ 1 7o 100 mpu aiuHe BOJTHBI BO30YK/IAIOIIETO CBETA.

43. AktuBHOCTH (pepMeHTa yMeHbIIMIach B 10 pa3 npu 1006aBlieHUN B pacTBOP MHKyOaluu
TymuTtens (IyopecleHIud ¢ KOHeYHOH KoHneHTtpanumeit 10* Momnw/n. Onpenenuts, KakuMm ObLI
MEXaHU3M TyHeHUs (IyopecueHIH (TPUIIJIETHBIM WM CUHIJIETHBIM), €CJIM KOHCTaHTa TylieHus k
= 10° momp tmtc .

44. Haitnute pacCTOSTHUE MEX/TY TTOYPOBHSIMU SHEPTUU aTOMa, IOMEIIEHHOTO B MarHUTHOE
none wHAyknuen 0,5 Tm; dakrop g npuHSATH paBHBIM JIBYM. Kakoil yacTtoTe W JJIMHE BOJHBI
AIIEKTPOMArHUTHOTO U3JTy4€HHUsI COOTBETCTBYET IIEPEXO/I C OJTHOTO MOypOBHS Ha JPYroi?

45. B paguocCneKTpOCKOIe AIEKTPOMAarHiTHOTO MapaMarHMTHOTO PE30HaHca IMmoryionaeMas
BBICOKOYACTOTHASI DJIEKTPOMArHUTHAsI DHEPTUs COOTBETCTBYET UIMHE BOJIHBI 3 cM. [lpm kakoit
WHJIYKITUW TTOCTOSTHHOTO MAarHUTHOTO TOJIST HAOJIF01aeTCs AJICKTPOHHBIN MapaMarHUTHBIA PE30HAHC?
[Ipunsare g = 2.

71. CpenHsisi MOIITHOCTh 3KCIO3WIIMOHHOW 103bI OOJyde€HUS B PEHTTEHOBCKOM KaOWHETE
paBHa 6,45%10™12 Kn/(xr.c). Bpau HaxomuTcs B TedeHHE JHS 5 4acoB B 9TOM KabuHeTe. KakoBa ero
n03a 00TydeHus 3a 6 pabounx JTHEH?



