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IlosicHuTeNbHAA 3aNIKCKA

Meromuyeckne yKazaHus K MPAKTHUECKUM 3aHATHSAM U CaMOCTOSTEIBHOW padoTe IM0 TUCITUILINHE
«Dwu3nkay mpeaHa3HAuYCHBI T METOAMYECKOTo 00eceueHrs yaeOHOH paOOThI CTy ICHTA.

OcHOBHOE Ha3HAYEHHE CAaMOCTOSTENFHOM pabOTBl — IOMOYb CTYICHTY CaMOCTOSITENBHO, 0e3
MIOMOIIIY MPENOAaBaTENsl, YIIIyOUTh TEOPETUUECKHE 3HAHMS U MPAKTHIECKUE HABBIKH IO TUCLUIUINHE.

[IpakTnueckue 3aHATUA 10 qUcHUIUIMHE « DU3HMKa» HaAIpPaBJIEHbl HA OBJIAJCHUE CTYJEHTAMU
MaTEeMAaTUYECKUM allapaToM, aKTHBHYIO (JOpMYy YCBOCHHUS TEOPETUYECKUX 3HAHUH, HEOOXOIMMBIX
JUIST pEIICHHS TPaKTUYECKHX 3a7ad, pa3BUTHE CIIOCOOHOCTH CaMOCTOSITEIBHOTO W3YUYEHUS
MaTeMaTHYECKOU JINTEPATypbl U YMEHHUE BBIPAXKATh MaTEMAaTUUECKUM SI3BIKOM MPO(EeCcCHOHATBHBIC
3a/1aunl.



1. MeToauueckue YKazaHnus Oﬁy‘lalOIlII/IMCH IpHA NMOATOTOBKE K NPAKTHYECCKUM 3aHATUAM

IIpakmuueckoe 3anamue — Gopma OpraHu3anuu OOydYeHUs, IPH KOTOPOH MpernoaBaTellb
OpraHu3yeT JeTallbHOE pACCMOTPEHHE CTYJEHTAMU OTAENbHBIX TEOPETUUYECKUX IOJ0KEHUM
JTUCHUTUIAHBI U OPMUPYET YMEHHE U HaBBIKH MX MPAKTUYECKOTO MPUMEHEHUS B UHINBUIY ATbHOM
UCIIOJIHEHUU B COOTBETCTBUU CO C(HOPMYITHUPOBAHHBIMU 33a4aMHu.

[Ipu moAroTOBKE K MPAKTUYECKUM 3aHATHSM MOXHO BBIJICITUTH 2 dTama:

1-#1 - opraHu3alMOHHbIH,

2-ii - 3aKpeTieHne U YIiTyOJeHIe TeOPEeTHIECKIX 3HAHUH.

Ha mepBom srtane oOyuaromuiicsi MIaHUPYET CBOK CAMOCTOSTEIBHYIO paboTy, KOTOpas
BKJIIOYAET:

-ysICHEeHUE 3aJ]aHHs Ha CAaMOCTOSITETIbHYIO paboTy;

-oJ00p peKOMEH/I0BaHHOM TUTEPaTyPhI;

-COCTaBJIEHHUE IJIaHa pabOThbI, B KOTOPOM OIPEENISIOTCS OCHOBHBIE IMyHKTHI MPEACTOSIIEN
HOJATOTOBKH.

CocraBneHue miaHa JUCHUIUIMHUPYET U MOBBIIIAET OPTaHU30BAHHOCTH B paldoTe.

Bropo#i sTam BKIIOYaeT HEMOCPEICTBEHHYIO MOJITOTOBKY OOYYaromerocs K 3aHATHIO.
Haunnate Hazmo ¢ u3yuyeHHs PEKOMEHAOBAaHHOW nuTeparypbl. HeoOXoauMo MOMHUTH, YTO Ha
JEKUUU OOBIYHO paccMaTpUBAaeTCS HE BeCh MaTepHual, a TOJIbKO ero yacth. OcTanbHas ero 4actb
BOCIIOJIHSIETCS B IIPOLIECCE CAaMOCTOSITENIbHOM paboThl. B cBsi3u ¢ 3TMM paboTa ¢ peKOMEHI0BaHHOM
auTepatypoil o0s3arenbHa. Oco0oe BHUMaHUE IIPU 3TOM HEOOXOIUMO OOpaTUTh Ha COAEpIKaHUE
OCHOBHBIX IOJIOKEHUI U BBIBOJOB, OOBSICHEHHE SIBICHUM U (DaKTOB, ysICHEHUE NPAKTUYECKOTO
MIPUJIOKEHUS PACCMAaTPUBAEMbIX TEOPETUUECKUX BOIIPOCOB.

B mnpouecce 3Toli paboOThl OO0YyYaKOIIMKUCS JOMKEH CTPEMHUTBHCS IOHATh W 3alIOMHUTH
OCHOBHBIE IMOJIOKEHUSI PacCMaTPUBAEMOI0 MaTepuaia, IPUMEpPHI, MOSCHIIOUIME €ro, a TaKxKe
pa3zo0paThCs B MITIOCTPATUBHOM MaTepHalle.

3akaHYMBATh MOJATOTOBKY CJIEJyE€T COCTaBICHHEM IUIaHa (EepeyHs] OCHOBHBIX ITyHKTOB) IO
u3ydaeMoMy wmatepuany (Bompocy). Takoil IuiaH MO3BOJSET COCTaBUTh KOHIIEHTPHUPOBAHHOE,
cXaToe MpeACTaBICHUE MO M3ydaeMbIM BOIpocaMm. B mpoliecce MOATrOTOBKM K MPAKTHUYECKOMY
(ceMuHapCKOMY) 3aHSTUIO PEKOMEHJIyEeTCsl B3aUMHOE 00CYyX/IeHHEe MaTepuaia, BO BpeMsi KOTOPOTo
3aKpEIUISIIOTCS 3HAHUS, a TakKKe TMpUOOpeTaeTcsl MpaKTHKAa B H3JIOKEHHUH U Pa3bsICHEHUHU
MOJIYYeHHBIX 3HaHUMU, pa3BUBACTCS PEUb.

[Tpu HEOOXOUMOCTH CclelyeT oOpamaThes 3a KOHCYJbTaluel K mpemnojaasatento. s Ha
KOHCYJIbTAI[MI0, HEOOXOJMMO XOPOIIO MPOIyMaTh BOMPOCHL, KOTOpbIE TpeOyIOT pasbsicHeHus. B
Hayaje MPaKTUYECKOro (CEeMHHApPCKOr0) 3aHATUsA, oOOydwamluecs TO0J  PYKOBOJCTBOM
npernojasaTeinis, 0oJjiee INIyOOKO OCMBICIMBAIOT TEOPETUUYECKUE IOJIOKEHHUS IO TeME 3aHSATuf,
pPacKpbIBalOT U OOBSACHSIOT OCHOBHBIE IOJIOXKEHHMSI M IPAKTMYECKOe IpHUMeHeHue. B mponecce
TBOPUYECKOTO O0OCYXJeHUs U ANCKYCCHHM BBIPAOATHIBAIOTCS YMEHUS U HAaBBIKU HCIIOJIB30BATh
nprUOOpeTEeHHbIC 3HAHUS IS PEeLICHHS MPAKTUIECKUX 3a/1ay.

Jnst Toro yToOBI MpaKTHYECKUE 3aHATUS MPUHOCUIM MaKCUMAJIbHYIO MOJIB3Y, HEOOXOIMMO
IOMHMTD, YTO YIIPAXKHEHHUE U PELICHUE 3a/1a4 NPOBOAATCS IO JEKLIHOHHOMY MaTepHUally U CBS3aHbl,
KaK MPaBUJIO, C I€TAJIbHBIM Pa300pOM OTIEIbHBIX BOIPOCOB JEKIUOHHOIO Kypca. [locie ycBoeHus
JIEKLMOHHOI'O0 MaTepuaja, OH OyJeT 3aKpeIulsTbCs Ha MPAKTUYECKUX 3aHITUSAX IIyTEM pEIleHUs
npoOJIEMHBIX U MPUKIATHBIX 3aa4. [Ipu 3TUX ycaoBusX 00ydaronuiicss He TOJBKO XOPOIIO YCBOUT
Marepuai, HO U HayuHuTCs MPUMEHSTh €ro Ha MPAKTHKE, a TAKKe IMOJYUYUT AOMOJHUTEIbHBIN
CTUMYJIIJISL aKTUBHOM MPOPaOOTKHU JEKLIUH.

Pemenne kaxaoi yueOHOM 3aaqul JOJKHO JOBOJIUTHCS O OKOHYATEIBHOTO JIOTUYECKOTO
OTBETa, KOTOPOro TpeOyeT yCIOBHE, C BHIBOJIOM M OTBETAMH Ha KOHTPOJIbHBIE BOIIPOCHI.

[Ipy mNOAroTOBKE K MPAKTUUECKUM 3aHATUSIM CIEAyeT HCIOJIb30BaTh OCHOBHYIO U
JOTIOTHUTEIBHYIO JINTEPATYPy U3 pabodeil mporpaMMbl JUCIUILIUHEL, 8 TAK)KE PYKOBOJICTBOBATHCS
MIPUBEJIEHHBIMHU YKa3aHUSIMHU U PEKOMEHAAIUSIMHU.

OOyuaroieMycsi pPEKOMEHAYETCsl Cleylollas CXemMa IOJArOTOBKM K IPaKTHUYECKOMY
3aHATHUIO:

1) mpopaGorath KOHCIIEKT NEKIHiA;

2) W3y4HTL OCHOBHYIO M JIOTIOJHUTEIBHYIO JTUTEPATYPY;



3) BBLIENUTE NPOGIEMHBIE 00JIACTH;

4) OTBETHTH Ha KOHTPOJILHBIE BOIIPOCHL

5) npopabGoTathk TECTOBBIE 3aJaHNUs U 3a]a4H (€CIIM TAKOBBIE MMEKOTCS);
6) 1pu 3aTpyHEHUAX CPOPMYIHPOBATH BOIPOCH K MPEMOIaBATENIO.

2. MeToanuyeckue yKazaHus 00y4aKOUIUMCS 110 BbINOJHEHUIO
BHEAYIMTOPHOM(CaAMOCTOSITE/IbLHOM) padoThI

BHeayautopHast caMocTosATeNnbHass paboTa — JTO IUIaHUpyeMmas YyueOHas, Yy4eOHO-
HCCIIeIoBaTeNbCcKasl paboTa CTYJEHTOB, BBITIONHsEMAas BO BHEAYJIUTOPHOE BpeMs MO 3aJaHHUI0 H
MIPU METOJUYECKOM PYKOBOJCTBE IpernojaaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTo ydacTus (mpu
YaCTUYHOM HEIMOCPEICTBEHHOM YYacTUM TMpenojaBaTelis, OCTABJAIONIEM BEAyIIyH poOJb 3a
paboToM CTY/ICHTOB).

BreaynuropHas camocTosiTebHas paboTa IPOU3BOIUTCS C IEIIBIO:

—  CHCTEMAaTH3alluy U 3aKpEIyIeHUs MOJIyYEHHBIX TEOPETUYECKUX 3HAHUN U NMPAKTUYECKUX

YMEHUM CTYy/ICHTOB;

—  yriyOJieHHs U pacUIMpeHUs] TEOPETHUECKUX 3HAHUI;

—  (opmMupOBaHUS TOMOTHUTEIBHBIX MPAKTHIECKUX MPO(HECCHOHATBHBIX HABBIKOB;

— pa3BUTHS I[I03HABATEIbHOW CHOCOOHOCTM M AKTUBHOCTH CTYJEHTOB, TBOPYECKOM

WHULUATHUBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH, OPTaHU30BaHHOCTH;
—  (opMuUpOBaHUS CAMOCTOSATEIHLHOTO MBIIUICHHUS, CIIOCOOHOCTEH K camMo00pa30BaHUIO,
CaMOCOBEPIICHCTBOBAHUIO U CaMOpeaTu3aliu.

KpurepusmMu oneHkH pe3yJbTaTOB BHEAYJIUTOPHOW CaMOCTOSITENIbHOW pabOThl CTyJeHTa
SIBJISIFOTCSL:

—  YPOBEHb OCBOCHHUS YUEOHOI0 MaTepuana;

— yMEHHE MHCHOJb30BaTh TEOPETUYECKHE 3HAHMS W YMEHUS TIPU  BBINOJHEHUH

NpPaKTUYECKHUX 3a/1a4;

— ypoBeHb  CHOPMUPOBAHHOCTH  KOMIICTCHIIMH, TMPEIyCMOTPEHHBIX  OCHOBHOM

o0pa3oBaTeNbHOI MPOrpaMMON.

B xome mucuumimael  «MHpOpManMOHHBIE TEXHOJOTHU B  NPOQPECCHOHATHHOU
JEATETLHOCTHY MPeJIaraloTcs cieayonme GopMbl U BUIBI CAMOCTOSITEIBHONW PaOOTHI CTYICHTOB:

1. UreHne OCHOBHOW M JONOJHUTENBbHOM JuTEpaTypbl. CaMOCTOSITENIBHOE H3Yy4YEHHE
Martepuasa 1Mo JUTEPaTypPHbIM HCTOUHUKAM.

2. IToaroroBka K JE€KUHUSM.

3. ITouck HeoOxoaumol nHpopmaIuu B ceTi MIHTepHeT.

4. KoHCnIeKTHpOBaHUE UCTOYHUKOB.

5. IloaroroBka K 3allUTe U 3alUTa BBHIIIOJHEHHON CaMOCTOSTENIbHOM paboTHI.

2.1. Yka3aHus 10 NOATOTOBKE K JIEKIUAM

[TogroroBka K JEKIUAM MpeAnoiaraeT M3ydeHwe padoueil mporpamMMbl JUCHUILIHHEI,
YCTAaHOBJICHUE CBSI3U C paHee TMOJIYyYEeHHBIMU 3HAHUSMHU, BBIJCICHHE HAanOOJee 3HAYUMBIX U
aKTyaJIbHBIX IPO0JIeM, Ha U3yYeHHe KOTOPHIX ClielyeT oOpaTUuTh 0c000€ BHUMAHUE.

CamocTtosiTennbHass paboTa HayuHAETCsl 1O MpUXoJa OOydYarIierocs Ha JIEKIUIO.
OOyuaronmmMcsi HEOOXOAMMO HCIIONb30BATh «CHCTEMY OIEPEKAIOIIEro YTEHUs», TO €CTh
MpEeABAPUTEIIPHO MPOYMUTHIBATH JEKIIMOHHBIA MaTepuai, COJEPKAMMUNACS B yUeOHUKAX U YUEOHBIX
MOCOoOMSX, 3aKjIabIBas 0a3y g 0osee TITyO0KOT0 BOCIIPHATHS JICKITUH.

Kpome Toro, camocTosiTeNbHasi MOATOTOBKA O0YYalOIIErocsi K JEKIMH J0JDKHA COCTOSITh B
MEepPEeYUTHIBAHNU KOHCIIEKTA MPEAbIIYIIeH JeKIUU. JTO MOMOTAET JIyUllle MOHATh MaTepuaj HOBOU
JIEKIINH, ONMPAsCh HA MPEAIECTBYIONINE 3HAHUS.

UroObl MOHMMATh W3JaracéMblii JIGKTOPOM Martepuan, OOy4YarolMiics JOJKEH 3HaTh
MIPOMICHHBIE paHEe TeMbl W TOJYUYCHHBIE MPAKTUYCCKUE 3HAHUS, TTOHMMAaTh BCE OCOOCHHOCTH
M3YUYCHHBIX paHee TeM. DTUMHU CBOMCTBAMHU U OCOOCHHOCTSIMH OTIPEIEIISICTCS U MOCTAHOBKA HOBBIX
3alad Ha TOCJCAYIONUX JICKIUAX, M Xapakrep pemeHus 3Tux 3amad. OT HHUX 3aBUCAT
XapaKTEePUCTUKU JAPYTHUX, 00JIe€ CIOKHBIX OOBEKTOB, MOJJIEKAIIMX HU3YYCHHUIO HA MOCIEIYIOIIUX
JEKIHSX.



['maBHOE B mepuoa MOATOTOBKU K JIGKUMOHHBIM 3aHATUAM - HAay4duTbCid METOJaM
CaMOCTOSITEJIBHOI'O YMCTBEHHOI'O TPY/1a, CO3HATEJILHO Pa3BUBATh CBOU TBOPYECKUE CIIOCOOHOCTU U
OBJIa/IEBAaTh HABBIKAMH TBOPUYECKOM pabOTHI.

2.2. Yka3aHusl 10 KOHCIIEKTHPOBAHUIO HCTOYHUKOB

KoHcnekT — 3TO KpaTkoe MOCiIeq0BaTeIbHOE H3JI0KEHUE COJIEpPKaHUS CTaThbU, KHUTH,
nekuuu. Ero OCHOBY COCTaBISIIOT IUIaH TE3UCHI, BBIMUCKH, HUTaThl. KOHCHEKT, B OTIIMYME OT
TE3UCOB BOCIPOM3BOIAT HE TOJBKO MBICIM OpUTHMHANA, HO U CBSA3b MEXAY HUMH. B KoHcnekre
OoTpaxkaeTcs HE TOJbKO TO, O 4Ye€M TOBOpUTCA B paboTe, HO U UYTO YTBEPXKAACTCA, U Kak
JTOKa3bIBaeTCH.

B ornunuune oT T€3MCOB U BBIMHMCOK, KOHCIEKTHI PU 005A3aTEIbHON KPATKOCTH COAEpKAT He
TOJIbKO OCHOBHBIE TIOJIOKEHHS U BBIBOJBI, HO M (AKThI, M J0KA3aTelIbCTBA, U IMPUMEPHI, U
WUTIOCTPALHH.

Turbl KOHCTIEKTOB:

1. ImaHoBBIN.

2. TexctyanbHbIN.

3. CBOOOHBII.

4. TemaTuyeckwii.

KpaTkas XxapakTepucTHKa TUIIOB KOHCIIEKTOB:

1. IInaHOBBIM KOHCHEKT: ABJISAACH CKaThIM, B (popMe IUIaHa, MEpPecKa3oM MPOYUTAHHOIO,
ATOT KOHCHEKT — OJIMH U3 HauboJiee IIEHHBIX, IOMOTAET JIy4Ille yCBOUTh MaTepual elie B mpolecce
ero u3ydenusi. OH y4uT MOCIEAOBATEIBHO U YETKO H3J1araTh CBOU MBICIH, paboTaTh HaJ KHHUTOMH,
00o0mas coxaepkanue ee B (GopMyIHpoBKax MiaHa. Takoil KOHCMEKT KPaToOK, MPOCT U SICEH IO
cBoell gopme. DTO AenaeT ero He3aMEHHMbIM MOCOOMEM HpH OBICTPOM MOATOTOBKE JOKJIaja,
BbICTyIUIeHMs. HepocraTok: 1O mpomIecTBUM BpeMEHHM C MOMEHTAa HAIUCaHUS TPYJHO
BOCCTAaHOBHUTH B IMAMSITU COJIEpP>)KaHUE UCTOYHUKA.

2. TekCTyaJbHBI KOHCIEKT — 3TO KOHCIIEKT, CO3/IaHHBII B OCHOBHOM W3 OTpPBIBKOB
NOJJMHHMKA — LUTaT. OTO NPEKPACHBIH MCTOYHMK JIOCIOBHBIX BBICKAa3bIBAaHUW aBTOpa U
OpUBOAMMBIX UM  (akroB. TekCTyadbHBII KOHCHEKT HCHOJB3YeTCs JUINTENIBHOE BpeMsl.
HenocraTok: He akTUBU3HUPYET Pe3KO BHUMAHUE U MaMSTh.

3. CBOOOAHBIA KOHCIIEKT — TMPEICTaBIsIeT COOOW COoYeTaHWE BBIMHCOK, ITUTAT, WHOT/A
TE3HCOB, YacTh €ro TEKCTa MOXET ObITh CHaOkeHa IIaHOM. JTo Haubosiee MOJHOLEHHBIH BHJ
KOHCIIEKTa.

4. TemaTnueckuid KOHCHEKT — JaeT Oojiee HIJIM MEHEe HCYEPIbIBAIOMINNA OTBET Ha
IIOCTaBJIEHHBIN Bonpoc TeMbl. COCTaBlIeHHE TEMAaTHUECKOI0 KOHCIIEKTAa YUUT paboTaTh HaJ TEMOH,
BCECTOPOHHE O0yMbIBasi €€, aHAJM3UPYs Pa3TMYHbIe TOYKU 3PEHHS Ha OJMH U TOT K€ BOIPOC.
Takum o0Opa3zoMm, 3TOT KOHCIIEKT obierdaer paboTy HaJa TeMOW MPHU YCIOBHM MHCIOJIb30BAHUS
HECKOJIbKUX UCTOYHHUKOB.

5. Koncnekr-cxema. YI00HO TMOIb30BaThCS CXEMATHUUYHOM 3alUChI0 MPOYUTAHHOTO.
CocraBiieHHE KOHCIIEKTOB-CXEM CIIY)KUT HE TOJIbKO NIl 3allOMHMHaHUs MaTtepuana. Takas pabota
CTAaHOBUTCS CPEJCTBOM PAa3BUTHUS CIOCOOHOCTH BBIAENATH CaMO€ IJIABHOE, CYIIECTBEHHOE B
yueOHOM MaTepuane, kiaccupuuupoBats HHGOPMAIHUIO.

AJNTOpUTM COCTaBJIEHUSI KOHCIIEKTA:

— Omnpenenure 1einb COCTaBIECHUS KOHCIIEKTA.

— Ywuras uzydaemblil mMatepual, NMOJpas3eisiiTe €ro Ha OCHOBHBIE CMBICIOBBIE YaCTH,

BbIJICJISINTE IJIaBHBIE MBICIIH, BBIBOJIBI.

— Ecnu cocraBnsercs miaH-KOHCIEKT, CHOPMYITHPYHTE €ro MyHKTHl U ONpeesIuTe, 4To
MMEHHO cJIe[lyeT BKIIOUHUTh B IUIAH-KOHCTIEKT JJIsl PACKPBITHUS KaXKI0TO U3 HUX.

— Haubonee  cymecTBeHHble  TOJOXECHHUS  M3y4aeMoro wMatepuana  (TE3UCHI)
NIOCJIEJOBATEIBHO U KPaTKO M3JIaraiiTe CBOMMM CJIOBAMM WIM IPUBOJUTE B BUJIE€ LIUTAT.

— B KOHCHEKT BKJIIOYAIOTCS HE TOJIBKO OCHOBHBIE MOJOKEHHS, HO U 000CHOBBIBAIOIINE
UX BBIBOJIbI, KOHKpETHBIE (PaKThl U IpUMEpPHI (6€3 MOJpOOHOTO OMMCAHNUS).

— CocTtaBiie KOHCHIEKT, MOYHO OTIEJIbHBIE CIIOBA M LEJNble INPEAJIOKEHUsS INHCAThH
COKpAILEHHO, BBIIUCHIBATH TOJBKO KIIOUEBHIE CJIOBA, BMECTO LUTUPOBAHUS JAEJATh
JUIIb CCBUIKM Ha CTpPaHMUIBl KOHCIEKTHPYEMOW paboThl, NPUMEHSTH YCIOBHbBIE
0003HaYeHHUS.



— UYro6bl (opmMa KOHCIIEKTa KaK MOXHO Oojiee HaIIsIIHO OTpa)kajla €ro CojeprKaHue,
pacnonaraiite a03aupbl "cTynmeHbkaMH'" NOJOOHO IyHKTaM M MOJAIMYHKTaM ILJIaHa,
MpUMEHSITe pa3HOOOpa3Hble CIOCOObI MOAYEPKUBAHUS, UCIOJIb3YWTE KapaHJAIld U
PYUYKH Pa3HOro LIBETA.

— Hcnonesyiite pedepatuBHblil crnoco® uznoxkeHus (Hampumep: "ABTOp cuwuraer...",
"packpriBaer...").

— CoOcTBEeHHBIE KOMMEHTapHH, BOIIPOCHI, pa3lyMbsl pacioJiaraiiTe Ha Mojsx.

[IpaBuna KOHCIEKTUPOBAHUS.

J171st rpaMOTHOTO HaNMCaHUs KOHCIIEKTa HE0OX0IUMO:

1. 3anucaTh Ha3BaHUE KOHCIEKTUPYEMOTO TPOU3BEIEHUS (MJIM €r0 YaCTH) U €T0 BBIXOJHbIE

JTaHHBIE.

2. OCMBICTUTH OCHOBHOE COJIEpPKaHHE TEKCTa, ABAXK/(bl TPOYUTAB €TO.

3. CocTaBUTH IUIaH - OCHOBY KOHCIIEKTA.

4. KoHCIIeKTUpYS, OCTaBUTh MECTO (IIMPOKUE TMOJIsA) JUIsl JAOMOJHEHUM, 3aMETOK, 3aluCH
HE3HAKOMBIX TEPMUHOB U UMEH, TPEOYIOIUX Pa3bsCHEHUI.

5. IToMHHTB, YTO B KOHCIIEKTE OTAEJbHbIE (pa3bl U AaKe OTAEIbHBIE CIOBAa UMEIOT OoJjee
Ba)XHOE 3HAUEHHE, YeM B NTOAPOOHOM H3JI0KEHUH.

6. 3anuch BECTH CBOMMH CJIOBAaMH, 3TO CIIOCOOCTBYET JIydIlIEMy OCMBICIIEHUIO TEKCTA.

7. llpuMeHATh ONpPENETICHHYI0 CHUCTEMY IOJYEPKUBAHUS, COKpAIIEHUH, YCIOBHBIX
0003Ha4YEHUI.

8. CobntoiaTh IpaBuiia HUTUPOBAHUS - LIUTATy 3aKI0YaTh B KAaBBIUKH, J1aBaTh CCHUIKY Ha
MCTOYHUK C YKa3aHUEM CTPAHUILIBL.

9. Hayuurech 0JIb30BaTHCS IIBETOM JUISl BBIACICHNUS TEX WIM MHBIX MHQOPMATUBHBIX y3JI0B
B TEKCTE. Y KaXJOro IBeTa IOJDKHO OBITh CTPOTO OJHO3HAYHOE, 3apaHee NpeayCMOTPEHHOE
HazHaueHue. Hanpumep, ecinu Bbl MOJb3yeTECh CUHUMHU YEpPHWIAMHU JJIs 3allCH KOHCIIEKTa, TO:
KpPacHBIM I[BETOM - IIOJUEPKUBANTE Ha3BaHUS TE€M, IUIIUTE HanboJjee BaxKHbIe (OPMYJIbI; YEPHBIM -
MOYEPKUBANTE 3aroJIOBKM MoATEM, naparpadoB, U T.[.; 3€JE€HbIM - JejaiiTe BBIIHCKU IHUTAT,
HyMepyiTe GopMyibl u T.4. J[j1st BbIeneHns O0IbIION YaCTH TEKCTa UCTIOIb3YETCsl OTYCPKUBAHMUE.

10. Yuurech knaccupuIUpoOBaTh 3HAHUSA, T.€. PACHPENENATh UX 10 TpyIaM, naparpadam,
riaBam u T.4. [l pacnpeaeneHns MOKHO MOJIb30BaThCsl OyKBEHHBIMU 0003HAYEHUSAMH, PYCCKHUMHU
WM JATUHCKUMH, a Takoke udpamu, a MOXKHO UX COBMEIIATh.

2.3. Yka3aHusi 10 M3Yy4YECHUI0 PEKOMEHI0BAHHOM JIUTEPATYPbI

OTOT BUJ pabOTHI ABIAETCS OJHUM M3 OCHOBHBIX B CaMOCTOSATENIbHOU paboTe u TpelyeT
CUCTEMATUYECKUX YCWIMH U OPraHU30BaHHOCTH 00y4YaroIIerocst Ha NPOTSKEHUU BCEro 00yueHusl.

N3ydenue nureparypbl Hy»HO HAauyMHATh C NPEABAPUTEIBHOIO OOIIEro O3HAKOMIIEHHS C
paboroii (MoHorpadus, y4eOHHK, yueOHOe mocoOue U T.I.). 3aTeM CIeAYeT O3HAKOMHUTBCS C
OIJIaBJIEHUEM U CTPYKTYpOH paboThl, YTO MOMOXKET OLIEHUTh OOLIMI 3aMbIce] aBTOpa, U30paHHYIO
UM IIOCJIEJOBATEIbHOCTh aHAJIM3a TEX MM MHBIX BonpocoB. Kak mpaBuio, B KaKIOW Hay4dHOMU
paboTe MMEIOTCA NMPEAMCIOBHUE WM BBEJIEHHE KOTOPbIE CIEAyeT M3Y4YHTh B HEPBYIO OuYepellb.
HanucanHple aBTOpOM WIM PELIEH3EHTOM, OHH, KaK IMPABUJIO, JAIOT IPEACTABIEHHE O LEINH,
UCTOYHUKAX M JIUTEpaType, HUCIOJIb30BAHHON aBTOPOM, €ro METOJOJIOTMUECKHX I0JX0/aX,
HCCJIeIOBATENIbCKUX METOJaxX U T.1.

He mMeHee BaKHO O3HAKOMHUTBLCS C HAYYHBIM allapaToM aBTOpa: MPOCMOTPETh CCHUIKU Ha
VCTOYHUKHU, IPUMEYaHUs], IPUII0KEHHUS.

Cnenyromuii 3Tan - BHUMaTeIbHOE YTEHHE PAa0OOTHl ¢ Hayala 10 KOHI@, NMPpU OOJIBIIOM
o0beMe - MO YacTsAM WM paszzienaM. UuTaTh cleayeT, THIATEIbHO O0AyMbIBas COJep)KaHHe, He
IpoIycKas KaXylIHMecsl HEWHTEPECHBIMH WM CIOXXHBIMU (parMeHThl TeKCTa, J00uBasCh
MOHUMAaHMsI TPOYUTHIBaeMoro Matepuana. OOBIYHO TjaBHAas MbICIb OOOCHOBBIBAETCS PSIOM
JTOKAa3aTeNbCTB, MPUBOAIIUX K ONpPEAENIEHHBIM BbIBOJIaM, YCBOUTh KOTOPbIE MOKHO TOJIBKO TpHU
03HAaKOMJICHHH CO BCEU €ro apryMeHTaluei, METOAUKON U pacCyKACHUIMMU.

IIpy »3TOM HyXHO 0053aTENbHO BBIACNATH M3 IPOYUTAHHOTO CaMOE€ Ba)XXHOE U
CYILIECTBEHHOE.

B cnydae HeoOXoIMMOCTH, MOKHO O(QOPMIIATH 3allMCH W3Y4aeMOro TeKCTa B BHUJE IJIaHA,
BBIMKMCOK U IIUTAT, TE3UCOB U KOHCIIEKTA.



3. HpaKaneCKue 3AHATHUSA 110 JUCHUIIJIHHE

IIpakTnueckoe 3ansitue Ne 1
Tema 3ansTusi: «®@U3MKa U €CTeCTBEHHOHAYYHbI MeTO/ MO3HAHUS NPHPOILD>
Lenp 3aHATHA: W3YYUTh OCHOBHBIC 3aKOHBI (DM3HMKH; PACCMOTPETh HAyYHBIE METOJIbI
MO3HAHUS IPUPOIBI.
1.Yto u kak usyuaer gpusuka’?
2.Hay4HbIil METO MO3HAHUS
3T ne ucnosib3yroTcst GU3HUECKUE 3HAHHUS U METOIbI?

1.Bol mpojomxkaeTe u3ydyaTh OJHY W3 TJABHBIX HayK O mpupoae — ¢usnuky. Dusuka
HcclielyeT MEXaHUYECKHUE, TETUIOBBIE, JIEKTPOMAarHuTHHIE, CBETOBBIC SIBICHUS, a TAK)KE€ CTPOCHUE
BelecTBa. 3aadeii PU3uKu, Kak U IPYTUX HAYyK, SBJSETCS TOUCK 3AKOHOG6, C TIOMOIIBI0O KOTOPBIX
MOYHO OOBSICHSITh M MPEICKA3bIBATh IMPOKHUHA KPYT SIBICHUM.
®u3nKa XapakTepU3yeTCs HE TOJIBKO KPYroM SIBJIEHUW, KOTOPBIA OHAa M3y4aeT, HO U METOJAMU
UCCIICJOBaHUMN.
®duzuka — onsimuan (IKcnepumenmanvhasn) Hayka. [Ipu mocTaHOBKE ONbITAa yUEHBIN CIIEIHAIBHO
co37aeT 0coOble YCIOBUS MPOTEKAaHUS MHTEPECYIOLIETO €ro SIBJICHHS — TakK, YTOObl YMEHbBIIUTD
BIIUSIHUE «IIOMEX» U UCCIIEIOBATh JaHHOE SIBJIEHUE B HanboJiee «4MCTOM» BU/IE.

BaxxHoil 0COOCHHOCThIO (DM3MKM KaK HAyKd SIBJISIETCS IIMPOKOE HCIOIb30BAHHE MATEMATHUKH.
brnaromaps sTomy npenckazanus GU3MKOB OTIIMYAIOTCS BBHICOKOW TOYHOCTBIO: B 3TOM OTHOIIICHUH
JIpyTrue HayKd HE MOTYT MOKa CONEpHUYATh ¢ Gu3nkoil. Benukuii uranbsuckuii yueHsii ["anuneo
lanunei nucan, 4To0 «KHUTY MPUPOABD» MOKHO MOHSTH, TOJBKO €CIIM 3HACUIb A3bIK, HA KOTOPOM
OHA HAIlMCaHa, U SI3bIK 3TOT — MaTeMaTHKa.

O HAYYHOM TEPMUHOJIOI' MU
Opna w3 TpyAHOCTEH mnpu wu3yuyeHWH (GUBMKH CBs3aHA C TEM, YTO MPHUBBIYHBIC CJIOBA,
UCIIOJB3yEMbIE B Pa3rOBOPHOM  pedyd, MNPUOOPETarOT HWHOW  CMBICJI, KOTJa  OHH
CTAHOBATCS HAYUHbLIMU  mepmuHamu. Tak, B  pPA3rOBOPHOM pEUYH CIOBO  «JBH)KECHHE»
yIOTpeOasSeTCs B Pa3IUYHBIX 3HAYCHUSX: MOXXKHO TOBOPHUTH, HAlpPUMEP, O «JIBIWKCHUH JyIIN».
Takasi MHOTO3HAYHOCTH CIIOB 00OTAIIAeT peub, 1aps HaM IOMOP U MOI3HIO.
VY4yeHbIM ke, KOTJla OHM OOCYXXJAlOT HaydHbIE BOMPOCHI, HEOOXOJAMMO TOYHO U OJIHO3HAYHO
noHuUMath Jpyr npyra. [losToMmy cioBa, B3siThle W3 Pa3rOBOPHOTO s3blKa ISl 0003HAUEHHS
Hay4YHbIX TOHSTHI, UCIOJB3YIOTCA B HAayKe B TOYHO OIpENEICHHOM 3HaueHuu. Hampumep, B
MEXaHUKE JIBUKEHHUEM Ha3bIBACTCS TOJIBKO W3MEHEHHE C TEYECHUEM BPEMEHH MOJIOKEHHUS Tela
OTHOCHTEIIBHO APYTHX Ted. MBI BCTPETHM MHOTO JPYTHUX TMPHUMEPOB TOTO, KaK OOBIYHBIC CIIOBA
CTAaHOBATCS HAYYHBIMU TEPMUHAMU: TEJIO0, CKOPOCTh, ITyTh, CHJIA, pab0Ta, JHEPTHSL...
[IpeBpamiast C10BO B HAYYHBIN TEPMUH, YUEHBIE BCIOMUHAIOT HHOTIa O FOMOPE U O MO33UU.
HarnpumMep, HEKOTOpBIE CBOMCTBA «KBAPKOBY», U3 KOTOPBIX COCTOAT MENbYANIINE YACTULBI
BellecTBa, 0003HAYAIOTCSl HAYYHBIMU TEPMUHAMU «KPAacoTa» M «OUapOBaHUEY.

2. SIBneHus OKpy>KarOLIEro HaC MUPA YPE3BBIYAIHO CIIOKHBI, [IOTOMY YTO KaX/10€ U3 HUX
3aBHCHT OT OUY€Hb MHOTUX Npu4uH. Ho, BHUMaTEeNbHO HAOIIOAast TO WIM UHOE SIBJICHHUE, MBI
3aMeYaeM, 4TO KaKHe-TO IPUIHUHBI 00Jiee CyIIECTBEHHBI JJIsl €T0 MPOTEKAHUS, a KAKHE-TO — MEHEe
CYIIECTBEHHBI.

W3 HabroieHni BO3HUKAIOT IPEIIOJIOKEHUS, UTO JUISl LIEJIOT0 KpyTra SBJIEHUHN CYLIECTBYIOT
Ompe/ieJIeHHbIE 3aKOHOMEPHOCTU. Takue npeAnosokKeH!sI Ha3bIBAIOTCSI HAYYHBIMU THIIOTE3aMHU.
YrtoObl MPOBEPUTH TUIOTE3Y, YICHBIE CTABST OIBITHI (IKCIIEPUMEHTHI), C [ETbIO BBIICHUTH, KaK
M3MEHSeTCSl IPOTEKaHUE SIBJCHUN ITPU U3MEHEHUH YCIOBUHM UX MpoTeKaHus. JJis 3Toro co3aarorcs
crienuanbHble ycnoBusa. Hanmpumep, B SkcriepruMEeHTax Mo U3yYeHHIO ABM>KeHUs ["anuneit ctapaics
YMEHBIIUTH POJb TPeHUsI. Tak OT HAONIOJCHUN YUEHBIE MEPEXOIT K SKCIIEPUMEHTaM, TO €CTh
HAaYMHAIOT «3a]1aBaTh BOMPOCHI IPUPOIE.

HAVYYHBIE MOEJIN U HAYUYHA S UJEAJIN3ALINA

Jst opMyTUpOBKH TUIIOTE36I, TOCTAHOBKH SKCIIEPUMEHTA U OOBSICHEHUS €T0 Pe3yJIbTaTOB
HEO0OXO0JMMO MOCTPOUTH MOJICIIb JAHHOTO SBJICHUS UJTU TIpoliecca — yIPOUIEHHOE,
CXEMaTU3HPOBAHHOE MPEJICTABIICHNUE, B KOTOPOM BBIICJICHBI HanboJiee BaykHbIe 4epThl. [I[puMepamu
TaKMX MOJEJIEH SIBISAIOTCA MaTepUalbHas TOUKa — TEJIO, pa3MepaMy KOTOPOTO B JaHHOM 3a7ayde
MO3KHO MpeHeOpeyb, WU UIeAIbHBII ra3 — Takoil ras, pa3Mepbl MOJIEKYJ KOTOPOTO
MpeHeOPEKUMO MaJIbl, TPUYEM B3aUMOJCHCTBUEM MEXKY MOJIEKYJIaMH MOKHO ITpeHEOpeyb.



[TonHOCTBIO YCTPAHUTh B SKCIIEPUMEHTE IIOMEXW», KaK MpaBuilo, He yaaercs. Ho o pesynbratam
HKCIIEPUMEHTA UHOTAa MOYKHO JIOTQIaThCS O TOM, UTO JOJKHO ObUIO OBl HAOMIOAATHCS B
«HJleaTbHON» CUTYAIlMHU, TO €CTh B CIIy4ae, KOI/1a Bce MOMeXH ObLIN Obl yCTPaHEHBI MOJHOCTHIO.
OTa ujaeanbHasi CUTyalus Ha3bIBa€TCs HAyYHOU uaeanu3anueid. IMeHHO OHa MO3BOJISET YBUAECTh
MPOCTOTY 3aKOHOB, TASIIIUXCSI 32 BHEIIHEN CIIOKHOCTBIO SIBJICHUH.
C mpuMmepaMu HayYHOH Ueanu3aluy Mbl Oy1eM HEOJHOKPATHO BCTPEUAThCs B HAIIIEM Kypce.
MBICIIEHHBIN DKCIEPUMEHT
C noHATHEM HAay4YHOU MI€aTN3alMH CBSA3aHO MMOHATHE MBICIEHHOIO HKCIIEPUMEHTA, TO €CTh
HKCHEPUMEHTA, POBEJICHHOTO C MMOMOIIIBIO0 BooOpaxeHus. [Ipu aTom ocoboe 3HaueHne UMeeT
JIOTHYECKasi HEIPOTUBOPEYUBOCTh PE3YJIbTaTOB MBICIEHHOI'O SKCIIEPUMEHTA.
ITpumep
BaxHbpIM IpUMEPOM Hay4YHOM HJIeaTN3alliK SBIISICTCS TaK Ha3bIBaeMOe «CBOOOIHOE TEII0», TO €CTh
TeJl0, Ha KOTOpOoe He NeHCTBYIOT Apyrue tena. CoBepieHHO CBOOOIHBIX TN, KOHEYHO, HE
CYIIECTBYET: JJaXe raJJaKTUKH, HAXOAIIMECS] HA OTPOMHOM PACCTOSIHUU JIPYT OT Apyra,
B3aMMOJICHCTBYIOT MeX a1y co0o0ii. OHaKo, MOCTaBUB MBICIIEHHBIH SKCIIEPUMEHT, TO €CTh
MBICJIEHHO MTPOJOJIKUB 3aKOHOMEPHOCTh, OOHAPYKEHHYIO Ha OIBITAaX C pealbHbIMU TeJIaMH,
MO>HO IPEJICTaBUTh TEJIO, KOTOPOE COBEPIICHHO HE B3aMMOJEHCTBYET HU C KAKMMU JIPYyTUMHU
TeraaMu. Pa3MbIluIeHHs O TOM, Kak OyIyT IBUTATbCs TaKUE Tea, MpuBesn ['anumnes K OTKPBITHIO
3aKOHA UHEPLUH.

HAVYYHBIN 3AKOH U HAYYHA 51 TEOPU S

Korna runoresa o npotekanuu GU3NIECKUX SABICHUN MOATBEPKIACTCS SIKCIIEPUMEHTOM,
OHA CTAaHOBUTCS (PU3MUECKUM 3aKOHOM.

OcHOBHOE coJiepKaHNE MEXAHUKH COCTABJISIIOT TPU 3aKOHA, CPOPMYJINPOBAHHBIE BBIAAOIINMCS
aHruickuM yuenbiM McaakoM HeroTOHOM (3HaMeHHTBIE «Tpu 3akoHa HbroTOHA»), 3aKOH
BCEMUPHOIO TATOTEHUS (OTKPHITHIN Taxke HbI0TOHOM), a Takyke 3aKOHOMEPHOCTH JIISl CHUJT
YIOPYTrOCTH U CUJI TpeHUs. [{J1s1 ra30BBIX MPOLIECCOB OTKPHITHI 3aKOHBI, OMMCHIBAIOIINE 3aBUCUMOCTh
MEXy JaBlIeHHEM, 00bEMOM U TeMIIepaTypoi ra3a. BzanmoaeiicTBre MOKOSIIUXCS AIEKTPUIECKU
3apsHKCHHBIX YaCTHIL TOAYMHSETCS 3aKOHY, OTKPBITOMY (paHiy3ckuM gusukom [lapmem
Kynonowm.
COBOKYIHOCTb 3aKOHOB, KOTOPBIE ONUCHIBAIOT HNIMPOKHI KPYT SIBIICHUM, HAa3bIBA€TCS HAYYHOU
teopueil. Hanpumep, 3akoHbl Hpl0TOHA COCTaBIAIOT COIEpKAHUE KIIACCUUECKON MEXaHUKH. A
3aKOHBI, c(hOpMyITUpOBaHHBIE aHTIHICKUM (husnkom [xelimcom Kinepkom MakcsenioMm (Toxe
3HaMEHHUTBIE «ypaBHEHUS MaKCBeIa») COCTABISAIOT COJIEp)KaHUE KIaCCUUECKO Teopun
IEKTPOMAarHeTu3ma.
Hapsiny ¢ 3akoHaMu, Hay4dHas TEOpUsS COAEPKHUT ONpeneseHus] GU3NIECKUX BEIUUUH U MOHITUH, C
MOMOIIbI0 KOTOPBIX (OPMYJNHPYIOTCS 3aKOHBI 3TOM Teopuu. OueHb BaxHO, YTOOBI Bce
ompenenseMble B (pu3nueckoi TEOPUH BEJIMYMHBI MOTJIA OBITh M3MEPEHBI HA OIBITE, MOCKOJIBKY
CIPaBEAIUBOCTb (PU3NUYECKUX 3aKOHOB U TEOPHM MOXKET OBbITh YCTAaHOBJIEHA TOJIBKO CPAaBHEHUEM C
OIIBITOM.
I'PAHULBI ITPUMEHUMOCTHU

®U3NYECKHNX 3AKOHOB 1 TEOPUI

Bce ¢Qusnueckrne 3akOHBI M TEOPHH SBISIOTCS NPHOIMKEHHEM K JEWCTBUTEIHHOCTH,
MIOCKOJIbKY MpHU IIOCTPOEHUM TEOpUN BCErja HCIONb3YyEeTCs HEKOTOpask MOJEib SBICHHH WU
nporeccoB. [103TOMy Kak 3aKOHBI, TaK U TEOPUH UMEIOT ONPEIEIECHHBIE T'PAHULBI IPUMEHUMOCTH.

[IpuBenem npumepsl.

1. Knaccuyeckass mMexaHMKa CIIpaBeIIMBa TOJIBKO IPU JBHKEHUU TEI CO CKOPOCTIMM,
HAaMHOTO MEHBIIMMH CKOPOCTH CBeTa. EcCiM K€ CKOpOCTHM Te€l CTAHOBATCS CPAaBHUMBIMU CO
CKOPOCTBIO CBeTa (C TaKUMH CKOPOCTSMH JBIDKYTCS, HampuMmep, HaumOoJee yIaleHHbIE U3
M3BECTHBIX KOCMUYECKHX OOBEKTOB W 3JEMEHTapHbIE YAcCTHIbl B YCKOPUTENAX), MpeICcKa3aHHs
KJIACCUYECKOW MEXaHMKH BXOJAT B HMPOTUBOPEUYUE C ONBITAMH M HaOmoaeHusMu. g Takux
CIIy4yaeB CIpaBeJINBa CIeLHalbHAas TEOPUs OTHOCUTEIBHOCTH, CO3/IaHHAs BBIAAIOIIUMCS (PU3UKOM
Anbsbeprom DitHiuTeiinoM' B Hauane 20-ro Beka.

2. Kinaccuueckas MexaHUKa HETIPUMEHUMA TAKKE JUISl OTMIMUCAHUS SIBJCHUN, TPOUCXOISIIUX C
YacTUILIAMU OYEHb MaJIOM MacChl — HaAIpUMED, AIEeKTpoHaMH. [1lo3TOMYy B paMKax KiIacCUYECKOM
MEXaHUKU HE MOTYT OBITh INOHSATHI, CKa)kKeM, OCOOEHHOCTH CTpOE€HMsI atoMa. [[ns oObscHeHus
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ATOMHBIX sIBIEHUN B Hauyane 20-ro Beka YCWJIMSAMU HECKOJIBKHX YUYEHBIX Pa3HBIX CTpaH OblLia
CO3/1aHa KBAaHTOBAsl MEXaHUKa.

3. 3nakomasi BaM 13 Kypca PU3NKH OCHOBHOM IIKOJIBI TEOMETPHYESCKAs OTITHKA, OCHOBaHHAS
Ha TMPEJCTAaBICHUM O CBETOBBIX JIy4yaxX, IMPEKPACHO COrJacyercs C OIBITOM, €CJIU pa3Mepbl
MpPEAMETOB, C KOTOPBIMH B3aWMOJEHCTBYET CBET, NOCTaTOYHO Benuku. Ho eciam paszmepsl
MPEAMETOB CPAaBHUMBI C JJIMHOW CBETOBOM BOJIHBI MJIM MEHbILIE €€, HAJ0 UCII0Ib30BaTh BOJHOBYIO
TEOPHIO CBETA, MPEAJIOKEHHYIO B 17-M Beke rojimaHACKAM y4yeHbIM XpuctuaHom [tolirencom. B
OCHOBE TOM TEOPHHU JICKUT MPEACTABICHUE O CBETOBBIX BOJIHAX.

[MPUHINIT COOTBETCTBUA

[TosiBneHne HOBOWM (DU3MYECKON TEOPUM HE OTMEHSET «CTapyr» TEOPHI0, a ymOuHAem U
oononnsaem ee. OOHUM W3 BaXHEUIINX TPeOOBAHWN MPH CO3JAHUHM HOBBIX (U3UYECKUX TEOPUU
SABJSCTCS HPUHYUN COOMEEMCMEUs, COTIACHO KOTOPOMY MpEACKa3aHUs HOBOW TEOPHUM JOJIKHBI
COBIIAJIaTh C MPEICKA3AHUSIMU «CTapO» TEOPUU B TPAHUIIAX €€ TPUMEHUMOCTH. DTO 03HAYAET, YTO
HOBas TEOPUs I0JKHA BKIIKOYATh «CTAPYI0» TCOPUIO KAaK YaCTHBIM, IPEAEIbHbIN cirydaid. [IpuHmn
COOTBETCTBUSl copmynupoBan B Hauyaine 20-ro Beka maTtckuii ¢usuk Hunbe bop — oaun u3
co3/1aTesIell KBAaHTOBOM MEXaHUKH.
[IpuHLKIy COOTBETCTBUS YIOBIETBOPAIOT BCE MPUBECHHBIE BBIIIE MPUMEPHI PUINUECKUX TEOPUIA.
Tak, mpeacka3aHusi CHEUAIBHONW TEOPUHM OTHOCHTEIIBHOCTH COBIAJAIOT C MPEACKa3aHUSIMU
KJIACCUYECKON MEXaHUKHU, €CIM CKOPOCTH ABM)KEHUS TEJI HAMHOTO MEHbILIE CKOPOCTH CBETAa.
KBaHTOBass MeXaHMKa «IPEBPALIAETCS» B KIACCUYECKYI0, €CJIM MAacChl T€Jl JOCTaTOYHO BEJIMKH, a
3aKOHBI BOJJHOBOM ONTHUKM — B 3aKOHBI T'€OMETPUUYECKOM ONTUKH, €CIU JJIUHBI CBETOBBIX BOJH
MaJibl [10 CPAaBHEHUIO C pa3MepaMU MPENATCTBUM.

COBPEMEHHAS{ ®U3NYECKAA KAPTUHA MUPA
CoBpemeHHas ¢u3nyeckas KapTHHAa MHUpa OCHOBaHA Ha MPEICTABICHUHM O TOM, YTO BEIIECTBO
COCTOMT U3 MEJbYANIIMX YaCTUL, MEXAY KOTOPHIMHU CYLIECTBYET HECKOJBKO BHUIOB
(GyHIaMEHTAIBHBIX B3aMMOJEHCTBUI. DTO — CHIIbHBIE B3aUMOJICHCTBUS, AJIEKTPOMArHHUTHEIE,
cnabble U TpaBUTAlMOHHBIE. BO BTOpOi monoBuHe 20-ro Beka 3JeKTpPOMarHUTHBIE B3aMMOICHCTBUS
ObUTH OOBEIMHEHBI CO CIA0BIMU B «AJICKTpOciaboe» B3aumopciicTBue. CeroaHs MpoaoiKarTCs
WHTEHCHUBHBIC TOMBITKH MTOCTPOCHUS «BEJIUKOTO OOBEIMHEHUSD» — TCOPUH, KOTOPast TIO3BOJIMIIA ObI
00BEIMHUTD BCE U3BECTHHIC BUIBI B3AaUMOJICHCTBUIA.

3. TJE UCTIOJIB3YIOTCSA ®U3NYECKHUE 3HAHUA U METObI?

HayuuBmmuce ympaBisTh (QU3NYECKUMH SBICHHUSIME, YEIOBEK CTall «BEIMKAHOM»: HAmpUMED,
CO3/aJl IBUTaTelld, B MIJLTHOHBI pa3 0ojiee MOUIHBIE, YeM YEIIOBEYCCKUE PYKH, B OOBEAMHII BCEX
mroziei 3eMIIM HaJIe)KHBIMU cUCTeMaMu cBsi3u. Uynieca COBpEMEHHON TEXHUKH MOSBWINCH MPEkKIE
Bcero Omaronapsi ¢usuke: 0e3 3HAHUSA (UINYECKUX 3aKOHOB HEBO3MOXHO MPOEKTUPOBATh U
MCIIOJIb30BaTh MAIIMHBI, MEXaHU3MBI, IPUOOPHI, KOCMUYECKHE anmapaThl U T. 1.

OpHako Jeno HE TOJNBKO B «IPAKTUYECKOW» IEHHOCTH (PU3MKU: 3HAHUE (PU3UKU HEOOXOIUMO
1000My KYJIBTYPHOMY YEJIOBEKY JJIsi HOHUMAaHUs OKPYIKAIOIIETO MHUPA.

duznueckre 3HAHUS M METOABl POXKIAIOT HOBBIE HAYKH, Hampumep, Ouodusuky, reodusuky,
acTpO(PH3UKYy.

Ve B MATOM BEKE JI0 HalIeH 3pbl ApeBHerpeueckuit punocod ['epakaut nucan: «Mup, eJUHBINH U3
BCETr0, HE CO3JaH HUKEM M3 OOTOB U HUKEM U3 JIIOJCH, a ObUI, €CTh U Oy/JeT BEUHO KUBBIM OTHEM,
3aKOHOMEPHO BOCIUIAMEHSIOIUMCS U 3aKOHOMEPHO yTracarolIuM...».

3HaHue (HU3UKU BaXKHO JJISI IOHUMAHHS OKPYXKAIOIIEro MUPA, a 3TO HYKHO HE TOJBKO YYEHBIM U
HMHXXEHepaM — 3T0 HE00XOJHUMO JII00OMY KYyJIbTYpHOMY YENIOBEKY, JaKe JaJeKOMYy OT HayKd U
TEXHUKH.

dusznyeckre 3HAHUS U METOJBl POXKIAIOT HOBBIE HAayKH, Hampumep Onodu3HKy, Teo(u3uKy,
acTpou3UKy.

4. OCHOBOIOJIOKHMKH HAYKH O [BH)KeHHMHM TeJl. HayuHble OCHOBBI COBpEMEHHOMU
MEXaHUKH OBLIM 3aJI0KEHBI BBIIAIOIIMMCS UTAIBIHCKUM yueHbIM [ammneo [amuneem (1564 —
1642). Baxunoi#i 3acnyroit ['ammmes siBisieTcss BBeJeHHWE B (U3MKY HAYYHOTO SKCIICPHUMEHTA.
[anuneil cumrtan, 4To «TOT, KTO OOJITaeT O MPUPOJE, BMECTO TOr0 YTOOBI HAOIIOJATh €e U C
MOMOIIIBIO IKCIIEPUMEHTOB 3aCTaBUTh TOBOPUTH, HUKOT/1a HE TIO3HAET €€; HO €CIIU KTO-TO 100heTCs
ycIiexa U Ipupoia 3aroBOPUT C HUM, OHA 3aTOBOPUT Ha SI3bIKE MATEMATUKI .

ITo cnoBam m3BecTHOro (hpaniysckoro yueHoro XIX B. XK. Jlarpanxa, ['anuneil «0TKpbUT HOBYIO U
0e3rpaHMYHyI0 O0JacCTh HJIsl Pa3BUTHUS MEXaHUKH... HyXKeH HCKIIOUUTENbHBIA TEeHHH, YTOOBI



YCTaHOBHTH 3aKOHBI IPUPOBI HA SBICHUIX, KOTOPBIE BCEr/1a ObLIN Y BCEX Mepe] riIa3aMu U TeM He
MEHEE€ YCKOJb3alli OT BHUMAHUA (PUI0COPOBY.
B cpeanue Bexka Mup NpeAcTaBisICS JIOJIAM KaK TPAaHIAHO3HBIM CIEKTaKib, INIABHBIM I'€pOEM
koToporo Obu1 yenoBek. [locine HeroToHa uenoBek nepectan ObiTh 1IeHTpoM Bceenennoii. Jlroasam
OTKpBUICS MHp, HE MOJYUHSIOMMNNACSA UX BOJE U Pa3BUBAIOMIMICS MO OOBEKTUBHBIM 3aKOHAM, HE
3aBHCSIUM OT YEJIOBEUECKOro co3HaHus. Jlarpanxk nucan: « HploToH ObUT BeTMYaNHIIIMM T€HUEM U3
BCEX, KOTJIa-IN00 CYIIECTBYIOIIUX, U CaAMbIi CUACTIUBBIA, MO0 TONBKO OJHAXKABI TAHO YEJIOBEKY
OTKpBITh CHCTEMY MHpa». B TedeHHe IBYXCOT JieT 3aKOHBl MEXaHUKH, OTKpbITHE HblOTOHOM,
CUMTAJIUCh €IMHCTBEHHBIMH (DyHJaMEHTAJIbHBIMU 3aKOHAMHU IMPUPOJBI, U MOTOMY BCE SIBJICHUSA
IPUPOABI CTAPAIUCH CBECTH K MEXaHUYECKHM IMPOIIECCaM.
[Tocnenyromme OTKPBHITHS MOKAa3aJId HEBO3MOXKHOCTb CBEJIEHHUS BCEX SIBJICHMH NPUPOABI TOJIBKO
JUIIb K MEXaHUYEeCKUM. bbuiM co3AaHbl 2JI€KTpOJUHAMHMKA, TEOPUsS OTHOCUTEIBHOCTH U ApPYrHe
Teopun. Bmecrte ¢ TeM, kak nucan DHHIITEHH, «IIyCTh HUKTO HE JIyMaeT, YTO BEJIIMKOE CO3JaHHE
HpioToHa MoxeT ObITh HUCIPOBEPTHYTO TEOPHEW OTHOCHUTENBHOCTH MU KaKOW-HUOYAb Ipyrou
Teopueil. SIcHple U mupokue uaen HploToHAa HaBEYHO COXPAHST CBOE 3Ha4YeHHe (yHIaMeHTa, Ha
KOTOPOM IOCTPOEHBI HAIll COBPEMEHHbIE (PU3MUECKUEe MTPEICTABICHHUS.
MeTtoauyeckue yKa3aHusl 10 BBIIIOJIHEHHIO 3a1aHU I

JUist BBINOJHEHUS NPEUIOKEHHBIX 3aJaHUil Ha MPAaKTUYECKUX 3aHATHSIX HE0O0XO0IUMO
M3y4YUTh MaTepuaj JEKUUU Mo JaHHOM Teme. OCHOBHBbIE ompenaeneHus U 3akoHbl. Ilpu sTom
CIeAyeT YUUTBhIBATh, YTO MPEAJIOKEHHBIM B JICKIUN MaTepHall YaCTUYHO OMMPAETCS HAa HEKOTOPhIE
pasfensl U3 HIKOJIBHOTO Kypca (HU3UMKH, KOTOpBIE TaKXKE JKENaTelIbHO ObLI0 Obl MOBTOPUTH IS
XOpOUIETO U MOJHOT0 YCBOCHUS TUCLUILIUHBI.

IIpakTnueckoe 3ansitue Ne 2- 5
Tema 3ansiTusi: MexaHnuka.
«Kunemamuka nocmynamenbno2o u 6pawjamenbHo20 0GUIHCEHUSLY
Ilenp 3aHATHSA: U3YYUTh OCHOBHBIE 3aKOHBI MEXaHUKH, ITOCTYIATEIBHOIO U BPALATEIBHOTO
JBIKEHHUS MaTepUaIbHON TOUKH; 3aKPEIUTh MOJIyYeHHbIE 3HAHUS NPU PELICHUU 33]1a4;
YpaBHEHHE BpallaTeNIbHOTO ABUKEHUS TBEPIOTO TeJIa BOKPYT HEMOIBHXKHOM OCH UMEET BUJ

¢3‘=f1(53"

Ortcuer yrna ¥ Benercs ot BbIOpanHOro Havana. [Ipu 3ToM yriam, OTJIOKEHHBIM B HalpaBICHUH
JBHDKEHUS YaCOBOM CTPENKH, IPUAAETCS 3HAK “MUHYC”, a yIiiaM HPOTHUBOIIOJIOKHOTO HAMpaBlIEHUs — 3HAK
(13 29

ILIIoC”.

Yron mnosopota @ BBIpaXKaeTcsl B panuaHax. lHorma yrom mnoBopoTa OINpEAEseTCs YHCIOM
000poToB N. 3aBUCUMOCTb MEXKITY Pun CIIe Ay roIast w= 2‘-@’?’.
YriioBas CKOpOCTh Tena:

de
@=—=@=f3(0)
ot

3HaK TMPOM3BOTHON ¥ laeT BO3MOKHOCTH YCTAaHOBHUTH MPOHMCXOJUT JIM BpalllCHUE Telia B
MOJIOXKUTENBHOM HAalpaBlIeHUH OTCYETa yria MoBOpoTa (3HaK “INTIOC”) WM B OOpaTHYIO CTOPOHY (3HAK
“munyc”). EnqunanIia nsMepeHus yriioBoi CKOPOCTH — pajuaH B ceKyHy (wim 1/¢).

WHOr1a yrioByro CKOPOCTh XapaKTEPHU3yIOT YUCIOM 000pPOTOB B MUHYTY M 0003HAYaIOT OYKBOH 71.
3aBHCHMOCTD MEKIY & U 7 MIMEeT BHJI

i
30
VYri10BO€E yCKOpEHME TeNa:
de _d’¢
E=—= = = £)
g .;1‘:2 & f3|: :I

3Hak HpOPI3BO,Z[HOI>i & Aa€T BO3MOXXHOCTb YCTAHOBHTH SBJIACTCA JIM BpalICHUC TCJla B JTaHHBIA

MOMEHT BPEMCHH YCKOPCHHBIM WM 3aMCIJICHHBIM. Ecim 3nakm @ n £ OIWHAKOBBI, TEJIO BpalacTCsd

YCKOPEHHO, a €CJIM WX 3HAKH Pa3JIMYHbI — 3aMeJJICHHO. EMHNIIA M3MepeHUs YTIIOBOTO YCKOPEHUS — pajiiaH
Ha ceKyH]Iy B KBajpare (wiu 1/c?).

TpaexropusiMu TOUeK Teja, He JeKALMX HA OCH BPAICHUS, SBISIOTCS OKPY’KHOCTH C LIEHTPaMH Ha
OCH BpalICHUS U PAyCaMH, PaBHBIMU KpaTdaillieMy pacCTOSHUIO OT 3TUX TOYEK J0 OCH BPAILCHHUS.



Moyib CKOPOCTH JIFOOOM TOYKH TeJia, HaXOAMIIEHCs Ha pacCTOSTHUU /1 OT ocH BparieHus (puc. 18),
onpenensieTcs o Gopmyiie

= @b

HampagieHa cKOpoCTh TOYKH MO KacaTE€bHOM K OMMUCHIBAEMON TOYKOW OKPYKHOCTH B CTOPOHY
JIBUKEHUSL.

. i
YckopeHue 000 TOYKHM Telna COCTOMT W3 JIByX COCTAaBISIONMX — BpAIATEIbHOrO “F

7] o
M OCECTPEMUTENBHOIO  “¢ YCKOPEHUU:
@ =y, +d,,
Moysb BpalaTenbHOTO YCKOPEHHsI TOUKH Ornpeensercs no Gopmyiie

i@, = £

&r

Puc.

BpamartensHoe yckopeHue HampaBiIeHO M0 KacaTeIbHOU K OMUCHIBAEMON TOUKON OKPYKHOCTH B TY
)K€ CTOpPOHY, YTO W €ro CKOpPOCTh, €CNIM BpallleHue Tena ycKopeHHoe (puc. 18, a) m B cTOpOHY,
MPOTHBOTIONIOKHYIO CKOPOCTH, €CIIH BpallleHne 3amezieHHoe (puc.18, 0).

Moy b HEHTPOCTPEMHUTENEHOTO YCKOPEHUS OTIPEIeNsieTCs 1o popMyJie

a2
&, =& Ez'
LIeHTpOCTPEMUTENLHOE YCKOPEHUE BCETIa HAPABJIEHO T10 PagryCy OKPYKHOCTH OT TOUKH K LIEHTPY

OKPY>KHOCTH.
Moty 1b TOTHOTO YCKOPEHWS TOYKH OTpeenseTcs o popmyme

i = Jafp +‘1§c = Ew’&'z +at

3agaua 1.
ABTOMOOUJIb IBUKETCS CO CKOPOCTHIO 54 kM/4 (15M/¢) mpu TOPMOKEHUHU TOTy4YaeT
sameuienne, pasuoe 0,5 M/c2. HaliTu Ha KAaKOM PAaCCTOSIHUM OT TOYKHM OCTAHOBKH HYKHO
HA4YaTh TOPMOKEHUE U CKOJIBKO BPEMEHU OHO OYJeT ATUThCS?
Pewenue.
VYcranaBnuBaeM BUJ IBUKEHUS — MOCTYMATEIbHOE PABHO3AMEJIEHHOE.
YpaBHEHHS IBUKECHHUS:
s=5,+7,-t-%
0 0 2
V=ry-a.t (2)

Koneunast ckopocts V=0
Haxomum Bpems t=Vy/ar=15/0,5=30 ¢
OmnpenensteM TOPMO3HOM myTh S=15-30 — 0,5-30% /2 =225 M.
3agaua 2.
Peiika 1, ctyneHuaToe kosieco 2 ¢ paguycaMmu Ry U 72 M Kozeco 3 paauyca R3, CKPEIJIEHHOE ¢
BaJIOM pajiyca 3, HaX0ATcs B 3alleIJICHUH; Ha BaJl HAMOTaHA HUTh C I'Py30M 4 Ha KOHIIE.

S =1

Peiika nBMKETCS 11O 3aKOHY



5 =%

Hano: Ry=6 cm, =4 cMm, R3=8 cM, r3=3 cM, (S - B canTMeETpax, ¢ - B CeKyHax), A4 -

as 5 oa
Touka 00oaa kojeca 3, £1=3 c¢. Onpegeimuts: =, ~ %, 3“4 p MOMEHT BpeMeHH = f].
Buabl MexaHn4yeckoil JHepruu
KuneTtnueckas sHeprus (0071a1a10T JH00BIC IBHXKYILITUECS TEJIa):

m-ve
E, =

el
=

rje m — Macca tena, V — CKOpoCTb.
[ToreHuuanpHas sHeprHs (A5 Tena, MOAHITOTO HaJ 3eMiiei):
E, = mgh
rjae h — BeicOTa MOMHATHS TeNa HAJI 3eMJIeH, g — YCKopeHne cBoOoaHoro maaeHus (9,8 H/kr).
[TotenuumansHas sHeprus (s ynpyroae(GopMUpOBaHHBIX TEN):

k=
E?: ==

b

rac k — »xecTKOCTh TCJ1a, X — BEJIINMYHUHA ,I[e(l)OpMaHI/II/I.

3angaya. Ha xakyio BbICOTY TOAHMMETCS TEJIO, OAOPOLIEHHOE BEPTUKAIBHO BBEPX, C HAYAJIBHOM
ckopocteio 20 m/c? Ilpu pelieHnn 3a1a4n HE YUUTHIBAETCS COMPOTUBIIEHNUE BO3AYXa.

Hano: V=20 m/c; h=?
Pemrenue

Kunernueckas sHeprusi, mojy4deHHas B Opocke, OyeT nepexouTh MOCTEICHHO B MOTCHIIHAIBHY IO
SHEPIHIO:

i
m-V? h
= m
5 o)
ynpomaeM 9TO BBIPAKCHHUE O
Vf__ .
2 =g

[Ipu ynpomeHHbIX pacueTax NPUHATO BEIMYUHY YCKOPEHUsSI CBOOOIHOTO nageHust (g)
paccuuThBaTh Kak 10 H/kr.
MatemaTtuiecku mpeodpazyem GopmMyiy s HaxoxaeHus h:
Ve 20°
h = = = 20 [m]
2-g 2-10
OtBert: BbICOTA MOAbeMa Tesna 20 METPOB.
Heo0xonumo paccunuTaTh ®KECTKOCTh MPY>KUHBL, €CIIM U3BECTHO, YTO IIPH PACTSKEHUU €€ Ha
20 cM npy:xuHa Mprodpesa MOTEHIMAIBHYIO SHEPTHIO ynpyroaepopmupoBaHHoro Tesna 20 JIx.
3ananue 1.

3agaua 1.

ABTOMOOWJIb IBHKETCS CO CKOPOCThIO 54 KM/4 (15M/C) Ipu TOPMOKEHUHU TOTyUYaeT 3aMeICHUE,
pasnoe 0,5 m/c?. HaliTu Ha KakOM PacCTOSHMU OT TOYKH OCTAHOBKU HY’KHO Ha4aTh TOPMOKEHUE M
CKOJIBKO BPEMEHH OHO OYJET JTUTHCS?

3agaua 2.

Baron ckatbiBaeTCsl 10 HAKJIOHHOM MIIOCKOCTH C YCKOPEHUEM

0,2 m/c2.

Kakyto ckopocTh Oy1eT UMeTh BaroH B KOHIIE HAKJIOHHOW TOPKH, JUTMHA KOTOpOoit 250M.
HauvanbHas ckopocTh Barona 1 m/c.

3ananmue 2.
3agauyal.BoasiHble Kamuiy BRITEKAIOT U3 OTBEPCTHS BEPTUKAIbHOM TpyOouku uepes 0,1 cexynay
OJIHA MOCIIE IPYTO ¥ MafaeT ¢ yckopenueM 981 cm/c?. OnpenenuTts pacCTOSHUE MEXKLY IEPBOM U
BTOPOM KaIUISIMU Yepe3 OJHY CEKYH/Iy MOCJieé MOMEHTA HCTEUCHHUS IEPBOU KAl
3amaya Ne2.KonpoBslil MOJIOT mafaeT ¢ BHICOTHI 2,5 M. J{Jisi MOJHATHSA €ro Ha Ty K€ BBICOTY



TpeOyercsi BTpoe 00Jibliie BpeMEHH, YeM Ha majieHre. CKOJIBKO yJJapOB MOJIOT C/IeJIaeT B MUHYTY,
€CJIM CYMTATh YTO CBOOOHOE MaJEHUE COBEPIIAETCS ¢ yCKOpeHueM g=9,81 m/c?.

3ananmue 3.
3amaua 1.
CryckoBYI0 NPYKHUHY UTPYIIEYHOTO MUCTOJIETA CKaJIM HAa 5 CM, MPU BbUIETE MIApUK mMaccoil 20 T
npuobpen ckopocTh 2 M/c. HeoO0XoaumMo paccunTarh, KAKOBA KECTKOCTh MPYKHUHBI.
3agaua 2.
HenedpopmupoBannyto npyxuny pactsarusatoT Ha Al = 10 cm. Onpenenute padboty
nedopMupyroIel IpyKUHY CHIIbI U CHIIBI YIIPYTOCTH NMPY>KUHBI, €CITH [Tl PACTSYKEHUS Py KUHbI
Ha Al0 =1 cMm TpeOyetes cuna FO =2 H.

MeToanyeckne yKa3aHUs 110 BbINOJTHEHUIO 3a1aHUI
JInst BBIMOJTHEHHWS NPEIOXKEHHBIX 3aJaHUil Ha MPAKTUYECKUX 3aHATHIX HEOO0XO0IMMO
U3y4YUTh MaTepuall JEKUUU MO JaHHOM Teme. OCHOBHBIE OIpeaenacHus U 3akoHsl. IIpu 3TOM
CIeAyeT YUYUTHIBATh, YTO MPEIJI0KEHHBIM B JICKLIIUHA MaTEPHUall YaCTUYHO OIMPAETCS HA HEKOTOPHIE
paszensl U3 HIKOJBHOTO Kypca (M3UKH, KOTOpBIE TaKXKe JKeJIaTelbHO ObLIO Obl MOBTOPUTH IS
XOPOILLIETO U MOJHOT0 YCBOCHUS TUCLUILIAHBI.

IIpakTnueckoe 3ansitue Ne 6-10
Tema 3ansatusi: MosekyasipHast pusnka
Lenp 3aHATHS: U3YYUTh OCHOBHBIE 3aKOHBI MOJIEKYJISIPHOM (PU3HMKMU; 3aKpENUTH [0JIyUYEHHbIE
3HaHUA OPU PEIICHUH 3a]1a4;
Yka3aHus K pelieHUuI0 3a/1a4:

OCHOBHBIMU (PU3UYECKUMU XaPAKTEPUCTUKAMHU KHUIKOCTH SBIISIOTCS IMIOTHOCTD, BSI3KOCTH,
CKUMAEMOCTh, TEMIIEPATYPHOE PACIIUPEHHE, UCTIAPSIEMOCTh. XapaKTEPUCTUKHU ONPEIEIISIOTCS C
MOMOIIBIO CIIEAYIOMUX GOPMYJI:

IJIOTHOCTH

m 1
=—, [Kr/M]:
P= [ |

YIEIbHBINA BEC

G me 3
w W
dv
r=pu—,
JUHAMHUYECKas BI3KOCTh Y rae H_ ko3 dpummenT guHaMuaeckou Bs3kocty [I1a cl;

KHMHEMATH4YCCKasa BA3ZKOCTb

leE, [MEH'IC];
AW :_,ﬁp

r M
CXKUMAEeMOCTh w K XapakTepusyeTcss MoyJieM 00BEeMHOM YIIPYTroCcTH K [MIIa],
BXOJIAILINM B 0000111eHHBIH 3ak0H ['yka. 3HaK MUHYC 00YCIIOBJIEH TEM, YTO MPU yBEIUYCHUH
JIaBJICHUS 00bEM JKUAKOCTH YMEHbIIAETCS;

TEMIIEpaTypHOE pacIIupEHUe

B =AW/W-At,

OTIPEIETSAETCSI COOTBETCTBYIOIIMM K03 ((UIIUEHTOM, paBHBIM OTHOCUTEIIBHOMY U3MEHEHHUIO
o0beMa, Ipu U3MEHEHUH TemrnepaTypsl Ha 1 °C;



ucnapsemMocts JKUIKOCTH HCTIAPSIOTCS TPU 000 TeMrepaType Mpy HATUYUHU CBOOOTHOTO
o6bema. McriapeHne mpoucXoauT ¢ TOBEPXHOCTH, TPUYEM TEX MOJIEKYJ, KOTOPbIE UMEIOT
MOBBIIEHHYIO B 5-10 pa3 sHepruto mo cpaBHEHUIO co cpeaneid. C MOBBILIEHUEM BHEIIHETO
JIABJICHHS TEMIIEPATypa KUIICHUS YBEJIMYUBACTCS, & C TOHIKCHUEM (BaKyyM) — yMEHBIIACTCSI.
3aBUCHMOCTbD JaBJIEHUS HACBIILIEHHOIO Mapa OT TEMIIEPATYPhl BBIPAKAETCS ypABHEHUEM
Knaysuyca-Knaneiipona

dP AH
— HCT
*
dT T -AW
rae AH“‘-’” — MOJIbHAsI SHTaNbNUs ucnapenus (k/>x/Moub); AW _ MOJIBHOE U3MEHEHHE
Wi — W

o0neMa B IMponuecce nCIapCHusl, paBHOC
HpI/I HUCIIApCHUU KUIKOCTU PC3KO UBMCHIACTCA 00beEM HapOBOﬁ (1)2131)1 10 CPAaBHCHUIO C M(HHKOﬁ,
IMO3TOMY 00BEMOM KUIKOCTH B YPABHCHHUH MOKHO npeHe6petH,, TOraa

dP AH,,
dT T-W '
C yueroM ypaBHeHust MenaeneeBa-Knaneiipona
wo R T
P
3alluIlICcMm.
dP AH, P
dT R-T?

WuTerpupoBaB nanHoe BhpakeHue noxyanm popmyny Knasuyca-Knaneipona

P ﬂu"! 11

lﬂ ~ 2 T T wen -
P R \I T,
3agaua 1.
t =4 °C o
OrnpenenuTh MIOTHOCTH BOJIBI U He(PTH TpHU , €I U3BeCTHO, uTO 10 71 Boabl pu 4 °C
UMEIOT Maccy My= 10 KT, a Macca Toro xe oobeMa HeTH paBHa =8 2
Pemenmue:

IJIOTHOCTH BOJIBI MIPH 3aJIAHHBIX yCIOBHUSIX:
— 4 fpad

p, =m [W, xrim’,

a TUNIOTHOCTh HEPTHU:

Jﬂll = m:l/”ll , KIVM .

3ananmne 1
3anaua 1.
OnpenenuTh MOJTHOE TUAPOCTATHIECKOE 1 MAaHOMETPUIECKOE JaBJICHUE HA THE COCY/Ia,
HaroJHeHHOro Bo0K. CoCy1 CBEpXY OTKPHIT, IaBJICHUE HAa CBOOOHOM MOBEPXHOCTH

h=12wm

atMocdepHoe. I myOuHa BosibI B cocyie ? " YIEIBHBIA BEC BOBI

=9 810 H/m’ pa= 101325 I1a

coctasnser ) , a aTMOoc(epHOe JaBICHHE

3agaua 2.

OnpeenuTh pacxos B BOAOIPOBOIHOM Tpy6e, eciu cpeHss CKopocTh U™ 1,1 M/C, a TuaMeTp

TpyOBI d =300 .
3amaua 3.

d_

0,012 M, MakCUMaIbHBIM TUAMETP COCTABIISIET = 3,5 M. PacueTHbie ckopoCTH ABUKEHUS BOJIBI B

HpI/IMeHHeMHe B BOI[OCHa6)KeHI/II/I " KaHaJIn3alluu TPYGI)I UMEIOT MUHUMAaIbHBIN AUaMCTp



Hux coctapisior U = 0,5-4 m/c. Onpeaenuts MUHUMAIbHOE U MAKCUMAJILHOE 3HAYEHUS YHCIIa
PeiiHonbaca u pexuM T€UEHHS BOIBI B 3TUX CUCTEMAX.

3ananue 2
3agauva 1.
Bec tena B Bakyyme 2,6H, B Bome 1,6H. ITnotHocth Boabl 1000kr/mM3. OmnpenenauTe MIOTHOCTD
Tena.
3anaua 2.
I'mapocTtaTyeckoe qaBiaeHUE KUJIKOCTH YBEIMUUIIOCH B 5 pa3. Kak mpu 3TOM M3MEHHIIach BHICOTA
cToJi0a KHUIAKOCTH B cocyie?
3apaua 3.
Kouan kamyctsl Maccoii 8 kr u o6semoM 10 11 omyckaroT B Boy. Kakoii 00beM KouaHa OKaKeTCst
HaJl BOAOH?

3ananne 3
Bomnpoc 1. Uto Takoe coobmaromnmecs cocyasbr?
Bomnpoc 2. Uto Takoe ruzipaBirdeckuii npecc?

3aganue 4.
3amaua 1.
Bo ckoabKO pa3 M3MEHUTCS IaBJICHUE Ta3a B IWIMHJPE, €CJIU €ro 00beM YMEHBIIUTh, IPOJIBUHYB

MOPUIEHb HA BBICOTHI LMIMHApa? Temneparypa raza He MEHSIETCA.

3agaua 2.

WneanpHblii ra3 pacumpsoT H30TEPMUYECKU TaK, 4YTO 00BEM Ta3a U3MEHSETCSA B 2 pa3a, a
nasieHue — Ha 5 at™. HaliTh HayanbpHOE J1aBJICHUE ras3a.

3amaua 3.

BrixonHoe oTBepcTHE BEJIOCHIIEAHOTO HAcoca JAUaMETPOM MM 3a)XaTo najpleM. Hantu
CHJTy JTaBJICHHS BO3/yXa Ha Majell B TOT MOMEHT, KOTJa MOPIIeHb, CKUMasi BO3AYX, HE TIOXOJIHUT JI0
KOHIIa Hacoca Ha 2 cM. JliinHa Hacoca 42 cM. [Iponecc cuntaTh M30TEPMUYECKUM.

3agaua 4.

[Tpu maBnenuu 10 [1a uneanbHbIl Ta3 3aHMMaeT oO0beM 23 1. B pesynbrare HM30TEpPMHUYECKOTO
pacmupeHnus ero oobeM yBenuumics Ha 0,8 11, a KOHIIEHTpaus MoJIeKyJ cTana paBHoil 21 m . Ilpu
KaKo# TemMreparype npoTeKal 3TOT mpoiecc?

MeTtoanyeckue yKa3aHHsl 10 BHINOJHEHUIO 3aJaHU I
Jlns BBITOJTHEHUS TPEIIOKCHHBIX 3aJlaHMl Ha TPAKTUYECKHX 3aHATHUAX HEOO0XO0JIMMO
M3YYUTh MaTepuaj JeKUuH 1o AaHHoi Teme. OCHOBHBIE OmpeneneHus U 3aKoHbL [lpu 3TOM
CIElyeT YUYUTBIBATh, YTO MPEII0KEHHBIN B JICKIMU MATEPHA YACTUYHO ONUPAETCS HA HEKOTOPbIE
paszenbl U3 MIKOJIBHOTO Kypca (U3MKH, KOTOPBIE TAKKE KEIATeNbHO ObUIO Obl MOBTOPUTH IS
XOPOUIEr0 ¥ TTOJHOTO YCBOECHUSI TUCUUTIIUHBL.

IIpakTuyeckoe 3ansitue Ne 11-15
Tewma 3aHATHA: DNEKTPOINHAMUKA
Lenb 3aHATHS: U3yYUTh OCHOBHBIE 3aKOHBI JJIEKTPOCTATUKH, 3akoH KylioHa; 3akpenuTh

MOJTyYECHHbIE 3HAHUS NTPU PELICHUH 3aaY;
3amaua 1.
JlBa onuMHaKoBBIX mapuwka oOnamaroT 3apsgamu 8 HKn m -4 wKn. Illapwku npuBomar B
COIIPUKOCHOBEHUE M PA3BOJAT Ha IpexkHue mecrta. Kak M3MeHunach cuiia B3aMMOJEUCTBUS 3TUX
3apsA0B (3apsKEHHBIX HIAPUKOB)?

Jlano:
g1 = 6 HEn
gz = —4 uKn

F
r B
b

Haumu:



KynonoBckas cuiia mocie B3anMOJICHCTBUS IIAPUKOB; F_ KYJIOHOBCKasl CHJIa, KoTopas Obu1a J10
COINPUKOCHOBEHHUS IIAPUKOB.
Pewenue
[TepeBoaum nanubie B cuctemy CU:
g =8uK1=28-10""Kn
g:=—4ukKn=—4-10"%Kn
Cucrema 13 IByX IAPUKOB 3aMKHYTasl, CJIEIOBATEILHO, CyMMa 3aps0B, BXOASIINX B 3Ty
CUCTEMY, OCTAETCsl BEIMYMHOMN MOCTOSIHHOM (3aKOH COXpPAaHEHHUs JIEKTPUUECKOTO0 3apsia):
g1 +q:=0

Taxk xak IapruKu OAMHAKOBLIC, TO IIPHU COIIPUKOCHOBCHUU 3apaa IEPCpacnpCaACInTCAa U

3apsAbl IAPUKOB 6YJIYT OJMHAaKOBBIMH (q1 =f2= t_");
g1+ g9z2=12q

.+ 84
q=2=200 _F% 5 [gKa] =2-10% Ka
3anuiieM KyJTOHOBCKYIO CHIIY JI0 B3aUMOECHCTBHS 3apsI0B (IIapUKOB):
klgyllgzl
F = Xadaz

i

KynonoBckast cuna mociie B3auMOJCHCTBHS 3apsioB (MIapHUKOB):
klallgl kgt
Fi ===

5 5P

OTHOLIEHHE 3TUX CUJI PABHO:
kger®  g°

R _

F srtkladllasl ~ laalla:
R0 L o Uy |

e pery—t

T gi10-%410-F B

Omeem: F=8F

3agaual.
KakoBa qimuHa MEIHOTO IMUIWHIPUYECKOTO MPOBOJIHHKA, €CJIHM MPHU €r0 TOJKIIYECHUH B IETh C
HanpsbkeHueM 1 B Ha 15 cexyHnn ero temnepatypa yenuuuiach Ha 10 K?
Pewienue
Tak kak HUYEero He CKa3aHO O KaKOM JIN0O JPYroM JIEUCTBUM TOKA, 3HAUUT, CYUTAEM, YTO BCS
SHEPTHs TOKA UJET B BbleNeHne Teria. [1onb3ysich 3HaHUAMHU U3 pasjiesia MOJIEKYISIpHOU (DU3UKH,
3amuileM, Kakoe KOJIMYeCTBO TEIUIOTHI TpeOyeTces JIJIs HarpeBaHUs yKa3aHHOTO KOJIMYECTBA MEIU
Ha yKa3aHHOE KOJMYECTBO TPATYCOB:

g =c-m-AT

3mech: © — yIenbHas TeTUIOEMKOCTh Meu (Tabit. 1); ™M _ Mmacca MPOBO/JIA; AT _ MPUPOCT
TeMIEpaTyphl.
VaenbHas TEMIIOEMKOCTh HEKOTOPHIX BEIIIECTB
C apyroit CTOPOHBI 3aUIIEM TO K€ CAMOE KOJMYECTBO TEIJIOThI, HO C YY€TOM TOTO, UTO UMEHHO
CTOJIBKO BBIJICJIMIIOCH B POBOJAX B PE3YyJIbTATE MPOTEKAaHUs TOKa. TO €CTh BOCMOJIb3yeMC
3akoHOM [[xkoynsi-JIenna:

Q=1I*-R-t
Ho ¢ yueTom Toro, kakue JaHHbIC HAaM U3BECTHBI 110 YCIIOBHIO, IIeJIecO00pa3Hee OyIeT 3amucaTh
3Ty (hopMyJly B BHUJIE:

Tak Kak 3TH J1B€ BEIMYMHBI SABISAIOTCS OJTHUM U TEM K€, TOJIBKO 3a[IUCAHHBIM B Pa3HOM BHJIE
(CKOJIBKO TeMJia BBIAEIMIOCH TPU MPOX0KIEHUH TOKA, CTOJIBKO U MOLUIO Ha HarpEBAHUE MEHBIX
IPOBOJIOB, MOTEPSIMU B OKPY’KAIOIIYIO Cpely MOXKEM IpeHeOpeys), MpUpaBHIEM UX:

r

c-m-AT=—-1t
R

PacniumieM Tenepb Bce HEM3BECTHBIE MHOXKUTEIN HAa U3BECTHBIE UJIM TaOIMYHBIE BETUUYHUHBI.
Pacninmem maccy menu Kak:
m=d-V



N —

31ech: d_ IUIOTHOCTH Meau (Tadt. 2); V_ 00bEM MPOBOTHHKA.
[T10THOCTh HEKOTOPBIX TBEPABIX TEJ
Tak Kak IPOBOJHUK IIMJIMHIPUYECKUN, MOXKEM paciucaTb 00beM:

V=5-L
.5 L
31ech: © — IIIOMIA/Ib CEYCHUS IPOBOAHUKA; ~ — €ro JJTUHA.
Taxoke clieyeT pacnucaTh COMPOTUBICHNUE IUIHHIPUICCKOTO TPOBOJIHUKA 110 COOTBETCTBYIOIIEH
dopmye:
R L
=p-=
5

31ech: P_ YOEIbHOE CONPOTUBIIEHNE HEKOTOPHIX BEILIECTB
[ToncTaBuM Teneps Bce (OPMyJIBI B IIIaBHOE YPaBHEHHE:
U-s

p-L
COKpaTI/IB momajab CCUCHHUA U BbIPpA3WB IJIMHY U3 3TOT'0 BBIPAKCHUA, MbI ITIOJTYUYUM (bOpM}’J'Iy JUIA
(1)I/IHaJ'II>HOFO nmoacycTa:

Us-t

L: |—
w|d-r:-p-&T

c-d-S5-L-AT =

t

IloxcTaBuB JaHHBIC U3 YyCJI0BUA U TaOJIMYHEIE JaHHBIC, I1OJIYyHYaCM:

|| 15

= — A 5,1 (M)
N|B‘5IIJIII -380-1,7-107%-10
Omeem: L=51 M
3aganue 1.
3agaua 1.

Ha ToHKOl MmETKOBOW HUTH TOJBEIICH INAPHK, Macca KOTOPOro — 2 r. DTOT MmApuK oOianaer
3apsaoM 2 HKi. Ha kakoe paccrositHMe Hago MOJHECTH K JaHHOMY IIAPUKY IPYToW IIapuK, 3apsin
koToporo 5 HKJ1, 4ToOb! HaTSPKEHNE HUTH YMEHBIIWIOCH B Ba pa3a?

3apaua 2.

Kamns macna, Macca KOoTOpoi 107 T, HaxoauTcs B DJIEKTPMYECKOM TMOJNE BO B3BENICHHOM
cocrtosiHuu. Hanpsox€nHocTs anekrpudeckoro nosst pasHa 100 H/Kn. HeoOxonumo omnpenenuTs
3apsA] Kauy MacJa.

3agaua 3.

[TpssMOyTONBbHBIM KOHTYP, 00pa30BaHHbII JBYMs pelIbCcaMM U JIByMsl I€pEeMbIYKaMH, HAXOAUTCS B
OJIHOPOJAHOM MarHMTHOM I10JI€, IEPIIEHANKYJIIPHOM IUIOCKOCTH KOHTypa. [IpaBas nepembluka
CKOJIB3MT IO PEJIbCaM, COXPAaHsIsl HAIEKHBIM KOHTAKT C HUMU. I3BECTHBI BETMYUHBL: HHTy KIS
marautHoro nojist B — 0,1 Tu, paccrosnue mexay penbcamu [ = 10 cM, CKOPOCTb ABUKEHUS
HepeMbIUKH v = 2 M/c, conpoTuBieHue KoHTypa R = 2 Om. KakoBa cuina MHIyKIIHOHHOI'O TOKA B
KoHType? OTBET NpUBEAUTE B A.

3amaua 4.

B 3a30pe Mexay nmosrocamMu 3J1€KTPOMarHuTa CO3/1aHO CUIIbHOE MarHUTHOE 110J1€, INHUU UHAYKLIUU
KOTOPOTO NMPaKTU4YECKU rOpU30HTaIbHBL. Haj 3a30poM Ha HEKOTOPOH BBICOTE yIEPKUBAIOT
JUTMHHYIO IUIOCKYI0 MEHYIO IUIACTUHKY, NapaJIENbHY0 BEPTUKAIBHBIM IOBEPXHOCTIM MOJIOCOB
(cM. puc.). 3aTeM IUTACTUHKY OTITyCKatoT 6€3 HayaJlbHOW CKOPOCTH, U OHA MAJAET, IPOXOs Yyepe3
3a30p MEXIy MOJII0CaMHt, He Kacasich uxX. OnuimTe, onupasch Ha pusnueckue 3aK0Hbl, Kak U
noueMy OyAeT U3MEHATHCS CKOPOCTb IIJIACTUHKHU BO BpEMs €€ MaJIeHusl.

3aganue 2
Chopmynupyiite 3akoH Kyona.
Kaxkas cuna neiictByet Ha 3apsin 12 HKi, nomenieHHbli B TOUKY, B KOTOPOU HANPsHKEHHOCTh
ANEKTPUIECKOTO 10JIst paBHa 2 KB/M?
Haiitn HanpsbkeHHOCTh Mo 3apsina 36 HKi B Toukax, y/1ajdeHHbIX OT 3apsafga Ha 9 cM u 18 oM.



4. Ha xakoM pacctosiHuM ApyT oT apyra 3apsasl 1 MkKi u 10 1K B3aumMoneicTByot ¢ cuiioi 9

mH?

3aganmue 3.

1. B K01b1I0 U3 IUAJIEKTPUKA BABUTAKOT MArHUT. YTO MIPU 3TOM MPOUCXOIUT C KOJIBIOM?
2. B BepTUKaIbHOH MIOCKOCTU MOABEIIEHO HA HUTU MeAHOE KoJibll0. CKBO3b HETO B
rOPU30HTAJILHOM HAIPaBJICHUH BABUTAETCS OJIMH pa3 CTEP)KEeHb, a APYror pa3z Maruut (puc. 1).
[ToBnuseT nu IBM>KEHUE CTEP>KHS U MAarHUTa Ha MOJI0KEHHE KOJbLa?
3. [Tocne ymapa MOJTHUY WHOTIa 0OHAPY KUBAETCS TIOBPEKICHNUE YYBCTBUTEITHHBIX
AIEKTPOU3MEPUTENHHBIX TPHOOPOB, & TAKXKE TIEPETOPAHUE TIABKUX MPEIOXPAaHUTENICH B
ocBeTuTenbHOM ceTh. [louemy?
4. TToueMy npH BKJIFOUEHUHU JIEKTPOMATHUTA B JIEKTPUUECKYIO IIEMb MOJIHAs CUjla TOKA
yCTaHaBJIUBAETCS HE cpa3zy?
5. [louemMy OTKIIFOUEHHE OT CETH MOIIHBIX 3JIEKTPOJBUTATEIEH TTPOU3BOIST IIJIABHO U MEIJIEHHO
IIPY IOMOIIU PEOCTAaTOB?
6. OnMHaKOBOE JIM BpeMs MOTPATUT MATHUT Ha MaJieHHe BHYTPH Y3KOH MEeJIHOM TpYyOBI U pSIOM C
Hel? B 00oux citydasix MarHuT He KacaeTcs TpyOBbl.

MeToauueckue YKa3aHusd 0o BBINOJTHCHU IO 3aJaHui
I[J'IS[ BBIITIOJIHCHUA MPCITOKCHHBIX 3aJlaHuil  Ha MPAKTUYCCKUX 3aHATUAX HGO6XOI[I/IMO
HU3y4UTb MaATCpHal JICKOUU I10 JaHHON Teme. OCHOBHEIE ONpCACIICHUA W 3aKOHBI. HpI/I 3TOM
CJICAYyCT YUUTbIBATb, UTO Hpe,I[J'IO)KeHHHﬁ B JICKOUH MaTCpUall 4aCTUYIHO OIMMPACTCA Ha HCKOTOPLIC
pas3aciibl U3 MKOJBbHOI'O KypcCa (1)I/ISI/IKI/I, KOTOPBIC TAKXKC KCJIATCIIbHO OBUTIO OBI IIOBTOPUTL JIA
XOpOoHICTO U IMMOJIHOI'0 YCBOCHUA JUCHUIIIIMHBI.

IIpakTnuyeckoe 3ansitue Ne 16-20
Tema 3ausaTus: KojgedaHnus u BOJIHBI.
[lenb 3aHATHS: BBECTH IOHATHEC MEXaHMUYECKHX KOJeOaHWH, BOJHBI, 3JIEKTPOMArHUTHBIX
KoJIeOaHUI; 3aKPEIUTh IMOJyYCHHBIC 3HAHUS TIPH PEIICHUH 3a1a4
3agaua.

v=BﬂﬂFu’3at=ED 5=64M.

Touka cTpyHBI, KOTOpast KOJIEOJIETCS C YaCTOTOM C IpoLUIa Iy Th

OnpenenuTe aMIIHTY Ly Konebanuii m,

Pemenue
Jlns pemieHus JaHHOM 3a7]a4M HAM TTOHAI00SITCS TAaHHBIE M3 TIPOILION 3a1aun. BcrmomuuTe
TJIaBHBIM BBIBOJI U3 IPEABIAYIIEN 3a/1a4U: My Th, KOTOPBIM TOUKA MPOXOJUT 32 OJIHO MOJTHOE

5

KOJ'Ie6aHI/IC, PaBCH YCTBIPEM aMIJINTY1aM. 3aHI/II_H€M, qro 1 — IIyTb 3a OJJHO

KoJIcOaHue: 51(T) = 4x m, JTO 3HAYMUT, 4TO ISl TOTO YTOO HAWTH aMIUIUTYy, HY>KHO 3HATh S1_
MyTh, KOTOPBIA MPOXOIUT CTPYHA 3a OJHO MOJTHOE Kosiebanue. OOpaTUM BHUMAaHKE Ha TO, YTO MBI
3HAEM IOJIHbIN Ty Th, TPONAEHHBIA CTPYHOU, — 3TO 64 M.

Uto0OBI MOHATH, KaK PEMIATh 33/1a4y, HEMHOTO OTBJIEUEMCS U PEIIMM MPOCTEHBKYIO 3a/1aUKYy.
CKOJIBKO KUJIOTpaMM sI0JIOK B situKe, eciid B 10 simukax 150 kr? OtBet: 15 Kr B smmke. Mbl
MOJTHYFO Maccy sI0J10K TOICTUIN Ha KOJIMYECTBO SAIIMKOB. B Harie 3agade TouHo Tak xe. [1yTh 3a
OJIHO KOJieOaHUE paBEeH IMOJHOMY ITyTH, ICJICHHOMY Ha KOJUYECTBO KOJICOAaHUI

Takum o6pa3om, 3a71a4a CBOJUTCS K CIEAYIOLIEH: HAWTH YnCI0 KOJeOaHU TOUKH CTPYHBI,
BE€JIb MTOJHBINA MyTh MBI YK€ 3HaeM. [[71s1 HaX0KIeHUs Yyucia KojiebaHui y Hac ecTh BCE: 4acToTa U
BpeMsl IBIKEHHUS. MOYKHO 3aMucaTh, YTO YUCIO KOJIEOaHH paBHO MOJTHOMY BPEMEHH t IIOIEIHUTh

Ha BpeMs OJHOTro KoJsiebanus T:

N=§H..'IHN=W

Toraa koHeyHast popMmyTia ISl AMILTUTYI6I OYIET UMETh
5 _ 8 5 64 M
Xy = == =——=0,00lmM=1mMmM
BUIL: 4 4N 4tv  420c-B00Ty )

OtBet: 1 MM.



A Tenepb pa3depeM 3a7aun Ha TeMy « MexaHruecKre BOJHBD», HO 7S Hauana BCIIOMHUM
OCHOBHBIE TEOPETHUUYECKUE CBECHUS.
1) BonHbl ObIBaOT MPOIOIBHBIMH H ITONIEPEYHBIMU.

BonHa nonepeyHas

T/\/\/\ A
1\/\/\//

HanpaenexHue Hanpasnexue
konebaHua pPacnpocTpaHeHmn

TOYeK C ;)L‘Abl BO/NIHLI
BonHa npoaosibHas
\
H{HH/[HIHHI | I' | i 1
I | il

Puc. IlonepeuHble U MpOAOJIbHBIE BOJIHBI

3aganue 1.
1. Ha xakyro 4acTh HaJI0 YMEHBIIUTD JUIMHY MaTEeMaTHYECKOTO MasiTHUKA, YTOOBI IIEPHO/T

KoJiebaHul MasTHUKA Ha BeIcoTe 10 KM OBbLT paBEH MEepUOIy €ro KojaeOaHui Ha
noBepxHoctu 3emin? Paanyc 3emnu 6400 kM. (0,0031.)

2. W3 nByx MaTeMaTHYECKHUX MasSTHUKOB OJWH coBepini 10 konebaHuid, a Apyrou 3a To xe
Bpemst 6 koneOanuid. HaliTi JuinHy Ka)K10T0 MasiTHUKA, €CJIM CyMMa MX JUTHH paBHa 42,5
cMm. (11,25 cm; 31,25 cm.)

3. 3a 0aHO U TOXE BpeMs OJIMH MaTeMaTu4yecKuil MasTHUK aenaet 40 konebaHuit, a BTOpoi
30. KakoBa ayiMHa KakJ10ro MasgTHUKA, €CITM pa3HoCTh uX JiuH 7 cM? (9 cm; 16 cm.)

4. Yacsel ¢ CeKyH/IHBIM MassTHUKOM Ha IMMOBEPXHOCTH 3eMJIM UIYT TOYHO. Ha CKOIbKO Yachl
OyIyT OTCTaBaTh 3a CYTKH, €CIIA UX MOJHSTH Ha BBICOTY 5 KM HaJl TOBEPXHOCTHIO 3eMiTn?
Panuyc 3emnu 6400 xm. (67,5 c.)

5. 3a 0JHO U TOe BpeMsl OJMH NPYKUHHBIA MasTHUK JenaeT 10 konebaHuii, a BTopoi Ha
IPY>KUHE C TOM ke )KeCTKOCThbIo- 20 konebanuil. Onpenenure Macchl 3ITUX MasiTHUKOB, €CIIH
cyMMa ux macc paBsa 3 kr. (2,4 kr; 0,6 kr.)

6. Bo cxonbpko pa3 nepuo KonebaHuii MaTeMaTHdeCKOro MasiTHUKA Ha HEKOTOPOM IJIaHETe
0oJb1Ie, yeM Ha 3emiie, eCiIi paJuycC IIaHETHl BABOE MEHBIIE pajnyca 3eMiIH, a INIOTHOCTU
onuHakoBbl? (B 1,41 paza.)

MeToanuyeckne yKa3aHus 110 BbIIIOJTHEHHIO 32JaHUH
Jlnst BBIMOTHEHHWS TPEIOKEHHBIX 3aJaHUil Ha MPAKTUYECKUX 3aHSATHIX HEOOXOIUMO
M3Y4YUTh MaTepuaj JEeKUMH 1o AaHHOoM Teme. OCHOBHBbIE ompeneneHus U 3akoHbL. llpu s3TOM
CJIEAYeT YUYUTHIBATh, YTO MPEAJIOKEHHBIA B JICKIIUA MaTepHall YaCTUYHO OTMPAETCS HA HEKOTOPHIC
pasnenbl U3 MIKOJIBHOTO Kypca (U3MKH, KOTOPHIE TAKXKE KEIATeIbHO ObUIO Obl MOBTOPUTH IS
XOPOIIETO U MOJHOTO YCBOCHUS TUCIUILIHHBI.

IIpakTuueckoe 3ansatue Ne 21-25
Tema 3ansaTus: Onruka



Lenp 3aHATHS: U3YUUTh 3aKOHBI OTPAXKEHUS U MPEIOMIICHUS CBETA; 3aKPENUTh OJIYyYEHHbIE
3HaHUS IPYU PELICHUN 3a/]1a4;
Bomnpocsl
1.Yto Takoe npenomiueHue ceera? ['1e ero MOKHO yBUIIETH?
2.C yeM ke CBSI3aHO MPEJIOMIICHUS cBeTa?
3.Kak MeHseTcs yro npejoMiieHus Jiyda Ipy YMEHbIIEHUHU yTia nageHus?
4.0nuHaKoBO 7 BeAET ceOs Jyd MpH MEepexojie U3 BO3/AyXa B CTEKJIO W Ha00OpOT M3 CTEKiIa B
BO31yX?
3aKkoH npesaoMJIeHUs
1.JTyun, nagaronuii, NpeJOMICHHBIA U NEPIEHAUKYISAP, IPOBEAEHHBIM K T'PaHUIE pa3fena IBYX
Cpell B TOUKE NaJCHMsI Tyya, JeXKaT B OJJHOM MJIOCKOCTH.
2. OTHOILIEHUE CUHYCA yIJa NaJeHus K CHHYCY yTIJla PEJOMIIEHHs €CTh BEIMYMHA TOCTOSHHAS IS
JBYX CpEI.
sin a
sin y

[Tokazarenp mpesOMIICHUST OTHOCHTEIIPHO BaKyyMa Ha3bIBaeTCs aOCOMIOTHBIM ITOKa3aTeIeM
MPETOMIIEHHUS.

3apanmue 1.
1. Hoxaxwure, uto myTb ABC, KOTOPBIM IPOXOAUT JIyd CBETa, OTPA3UBUIMHCS OT IJIOCKOTO 3epKaia
B Touke B HankpaTdalilmii U3 BCeX BO3MOKHBIX.

Pue. 24.17

2. PacmonoxxuTe J1Ba 3epkala Tak, 4yTOOBI TpHU JIIOOOM yrie MNaJaromUid W CcIeJ0BaTeNbHO
OTpa3uBIIMICA B  JABYX  3€pKajlax  Jyud  ObulM  MapajulelibHbl  JApyr  JApYTY.
3. Ha nHe KkpyXKku JeXHUT MOHeTa. ['7a3 HaOmrogatesnss pacroyiokKeH TaK, YTO OH BUIUT 4YacTh
BHYTPEHHEN CTEHKH KPYXKH JO CaMOro JHA, HO MOHETHI HE BUAUT. Koraa B Kpy Ky HaJIMBAIOT 10
OIIPEETICHHOTO YPOBHS BOAY, I'Jla3, OCTaBasChb B TOM € IOJO0KEHUH, BUIUT MOHeTy. Crenaiite

PHUCYHOK, 0OBACHSIONINIA 3TO SIBJICHUE.
4. Jlyu cBera NEpeXOJUT M3 CTEKJIA <IETKUH KPOH» B BOAY. YTOJd TMaJeHUs MOCTEIEHHO
YBEJIUYHUBAIOT. Kaxkos MpeIEIbHbIN yroJ MTOJIHOTO BHYTPEHHETO OTpa>keHHUs?

5. Mexy IByMsl CTEKJISIHHBIMHU IUIACTUHKaMU C MOKa3aTeJISIMU MPEIOMIIEHUS N1 U N2 HAXOJAUTCA
TOHKHUH CJIOW XKHUAKOCTH. JIyd CBETa, PACHPOCTPAHSIOUIMIICS B MEPBON IUIACTUHKE IMOJ YIJIOM 1,
MPOWIs Yepe3 CIOH JKUIKOCTH, BXOJIUT BO BTOPYIO MOJ yrioM JloKakuTe, 4TO yroj MmafeHus i u
YTOJI IPEIOMIICHUS T IOJYUHSIOTCS 0OBIYHOMY 3aKOHY MPEIOMIICHHS Sin 1/sin T = n1/n HE3aBUCUMO
OT TOTO, €CTh JIX CIOM JKUJIKOCTU MEXAY IIEPBON U BTOPOU MJIACTUHKAMH.

6. Jlna ompeneneHus mokKasaTels OPEIOMJICHHS MPO3pavyHOM IIJIOCKOTApaliaelbHOW IJIaCTUHKH
OPUMEHSIOT clieqyromuid crnoco6. Ha o6enx moBepXHOCTAX MIIACTUHKU JENal0T METKU (4epTOUYKU
Wiy naTHeIKK) CHavana yCcTaHaBIMBAIOT TyOyC MHUKPOCKOIA TakK, YTOOBI OBUIO XOPOIIO BHUIHO
BEpXHee IATHBIIIKO, a 3aTeM MEePEABUTAOT €ro TaK, YTOObI OTYETIMBO ObUIO BUAHO IMATHBIIIKO HA
HIDKHEW TOBEPXHOCTH IUIACTMHKH, W OTMEeYalT cMmenieHue TyOyca. Haiitu noxkasatenb
IpesioMJIeHHs Marepuajia IUIaCTMHKM TOJMIMHON 4,5 MM, ecnu cMemnieHue TyOyca 3 MM.
7. Jly4 najaeT HOpMaJbHO Ha KOPOTKYIO TPaHb MPU3MBI U3 CTEKJa «JIerkuil kpoH» ¢ yriamu 30, 60
u 90 TpamgyCcoB (puc.24.19. Ha JUIMHHOW T'paHM TPU3MBI MOMEIEHA Karuisd >KUAKOCTU. ONpPEeTUTh
HaMMEHBUIMN IMOKA3aTeNb MPETOMIICHHS >KUIKOCTH, TPU KOTOPOM OYyJeT MPOUCXOAWUTH MOJHOE
BHYTPEHHEE OTpakKEHUE.
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Puc. 24.18 Puc. 24.19

8. Ha rpaHb paBHOYTONBHOW TpEXTpaHHON TMPU3MBI W3 CTEKJIA «TSOKENBIA (IUHT» Mamaet
NEepHeHIUKYISIpHO el nyu cBeta. OmpenenuTb yrosl MeXJIy HalpaBlIeHUSIMU MaJarouIero U
BBILIEIIETO u3 MIPU3MBI Ty4qen.
9. Ilonb3ysiCh PUCYHKOM, TOKAKUTE, YTO MAJAIOIIMNA Ha MPSIMOYTOIBHYIO TpaHb JIyd MPH BXOJE U3

IPHU3MBI OTKJIOHSETCS Ha yroi B=i+i

MeToanyeckue yKa3aHHsl 10 BHINOJHEHUIO 3aIaHU I
I[JI?[ BBIITOJIHCHUA HpeHJIO)KeHHBIX 3anaHm”1 Ha HpaKTI/I‘IGCKI/IX 3aHATHUAX H€06XOI[I/IMO
I/I3y‘-II/ITB MaTepI/IaH JICKOUU 110 IIaHHOfI TEME. OCHOBHBIG‘ OHpCI[SJIeHI/Iﬂ 1 3aKOHBI. HpI/I 3TOM
cne):[yeT y‘II/ITHBaTB, qToO HpCI[J'IO)KGHHBIfI B JICKIINN MaTepI/IaJ'I JaCTUYHO OHI/IpaeTCﬂ Ha HGKOTOpBIC
paszenbl U3 MIKOJIBHOTO Kypca (U3HMKH, KOTOPBIE TAKXKE KEIATeNIbHO ObUIO Obl MOBTOPUTH IS
XOPOIIIETO U MOJIHOTO YCBOEHUS TUCIUIIIINHBI.

IIpakTnyeckoe 3ansitue Ne 26 - 30
Tema 3anusaTusi: KBanroBasi pusuka
Henp 3aHATHA: W3YYWUTh BOJIHOBBIE CBOMCTBA CBETA; 3aKPEMUTh MOJIyYEHHBIE 3HAHHS MPHU
pEIIeHNN 3a/]ay;
1. HaG.1roneHne qucnepcun ¢BeTa ¢ NOMOIIBIO PU3MbI

IIpuGopsl 1 MaTepUabI:

1) nactuHa cTeKNIsIHHAS (IpHU3Ma) ¢ KOCBIMU TPaHsIMH,
2) BKpaH co LIENbIO.

IHopsinok BHINOJIHEHUS Pa0OThI

1. Bo3bMuTE B OJJHY PYKY 9KpaH €O ILEIbl0, a B APYTYIO — CTEKISHHYIO IJIACTUHY C KOCBHIMH
rpaHsaMy. DKpaH pacloyioKUTe BEPTUKAIBHO Ha ()OHE OKHA WIIM IOpSIIEH JIaMIIbl Ha PaCCTOSIHUU
30—40 cMm oT 11a3a, a IIACTUHY — TOPU3OHTAIBHO Nepe] riaazoMm (puc. 1).

Puc. 1

2. [TocmoTpuTe Yepe3 KOChle TPaHU IUIACTUHBI (IIPU3MY) Ha XOPOIIO OCBEIICHHYIO LIENb B
sKpaHe. YToObI yBUIETH €€, IPeIBAPUTEIILHO TOBEPHUTE HEMHOT'O T'OJIOBY BMECTE C IJIIACTUHOM B
CTOPOHY IPEIOMIISIFOLIETO YIila IPU3MBL. 3aTeM, CIerkKa IOBOPaYuBasl IUIACTUHY BOKPYT
BEPTUKAIBHON OcH, 100eiTech HauboIbILEH IPKOCTH BUAMMOIO IIBETHOTO N300payKeHUS 1LENH.



3. OTBeTHTE HA BOIIPOCHI:

o Kakue nieta u B KakoM TOPSIKE BUIHBI B U300paKCHUU IIEITH?
e (et Kakoro 1BeTa 0oublie npexomisieTcs B npuzme? Kaxoro menbine?
e Uro MOXHO CKa3aTh 0 3aBUCHMOCTH MTOKa3aTess MPEIOMIICHUS CTEKIa OT LIBeTa cBeTa?

4. OTBeTHI HAa BOIIPOCHI 3AMMILNTE B TETPA/b.
2. HaGsoaeHue uHTepepeH I CBeTa HA MbLIbHOM IJIEHKe
IIpubopsl 1 MmaTepuaabI:

1) ctakad BBICOKHI BMECTUMOCTHIO 50 mJI ¢ pacTBOPOM MbLia,
2) KObII0 IPOBOJIOYHOE AHaMeTpoM 30 MM ¢ pyUKoOH,
3) TpyOka creknstHHas nuameTpoM 3-4 M mHOo 100—150 mm.

IHopsinok BHINOJIHEHUS Pa0OThI

1. HOJ’IyLII/ITe Ha ITPOBOJIOYHOM KOJIBIIC MBUJIbBHYIO IIJICHKY, PACIIOJIOXKUTEC eé
BCPTHUKAJIBHO U PACCMOTPUTE B OTPAKCHHOM CBCTC OT OKHA WJIH JIAMIIBI. o3

2. OTBEThTE Ha BOMPOCHI:

o Ilouemy cBeTbIE OJOCHI CTAJIH OKPALIEHHBIMU B CIIEKTpaIbHbIE I1BETA?
e B kxakom nopsjike pacnoJioKeHbl L{BETa B I10J10cax?

o Kaxk m3mensercs MU pHUHA CBCTIIBIX IMOJIOC IO MEPC YMCHBIICHUS TOJTIIUHBL MICHKN?

3. BoiyliTe MbUIbHBIN ITy3bIPh Ha MOBEPXHOCTH MBUILHOT'O PACTBOPA C MOMOIIBIO CTEKJISTHHOM
TpyOku. Habmronaiite 3a paayKHOW OKpacKol, BOHUKAIOMIEH Ha CTEHKAX MBUILHOTO ITY3BIpSL.

4. OTBETHTE HA BOIIPOCHI:

o Iloyemy Ha BepxHEH 4aCTH MBUIBHOI'O IIy3bIpsl BO3HUKAIOT [[BETHBIE TIOJIOCHI?
o Tloyemy 3TH 10JIOCHI UMEIOT POPMY OKPYIKHOCTEN?
o Iloyemy moJsioCH HE OCTAOTCS HA MECTE, a IEPEMELIAIOTCS] BHU3?

3. Hao/ironeHnue uHTepepeH NN HA CTEKJISAHHBIX IJIACTHHAX.

OO6opynoBaHue: CTEKIISIHHBIE TUIACTUHBI — 2 IT.

1. CrexisiHHbBIE MJIACTUHBI TIIATEIBHO IPOTEPETD, CIIOKHUT BMECTE U CKATh MaJIbLIAMHU.

2. PaccmarpuBath B OTpaK€HHOM CBETE HAa TEMHOM (oHE. B oTnenbHbIX MecTax
CONPUKOCHOBEHHMSI IIJIACTUH HAOIIIO/IAaTh SIPKUE PalyKHbIE KOJIbLIEOOpa3HbIe NN
HEeNpaBUJIbHON (JOPMBI IIOJIOCHI.

3. 3ameTuTh u3MeHeHue (HOPMbI U PACIIOIOKEHNUS OTYUYEHHBIX HHTEPPEPEHLMOHHBIX MTOJIOC C

M3MEHEHHEM HaXkKMMa MalbleB.

[TonbITaiiTech yBuAETh HUHTEP(HEPEHIIMOHHYIO KAPTUHY B IPOXOIAIIEM CBETE.

OTBeThTE HA BONIPOCHI:

[Touemy o6pa3yroTcs uHTEp(hEepEeHIIMOHHBIE TOIOCHI?

[Touemy u3MeHsETCS KapTUHA IPU U3MEHEHUU J1aBJICHUS MableB?

® Nk

Crenaiite pUCyHOK.

IV. 3ananmne: opopMUTE OTUET O MPAKTUUYECKOH padoTe.

3aganme 1
1. Yro Ttakoe kpacHas rpanumna Gotoddpdexra’?
A) Onuna 6onmvl KpacHo2o ceema



b) naumenvwasn oauna 6onnvl

B) naubonvwas onuna sonmwl

2. Kakoe M3 MNpuUBEIEHHBIX HUXKE BBIPAKEHUH HauOoyiee TOYHO OIpPENENsieT MOHATHE
dotorddexra?

A. Hcnyckanue 31eKmpoHO8 8eujecmeom 8 pesyivmame e20 Ha2peBaHusl.

b. Buipvisanue 31ekmpoH08 u3 eewyecmaa noo oeticmauem ceema.

B. Veenuuenue anexmpuyeckoti npogooumocmu eeujecmea noo 0elucmeuem ceemad.

3. Kakue 13 HuxKenepeunciIeHHbIX TPHOOPOB OCHOBaHBI HA BOJIHOBBIX CBOHCTBaX cBeTa’?

A. ougppaxyuonnasn pewemxa b. pomosnemenm B. sanexmpockon

4. Yemy paBHa Macca nokosierocst ¢oroHa?

A.1000 me b. 1 me B. 0 ke

5. CormacHo BTopomy 3akoHy GoTodddekTa...

A) kunemuyeckas suepeus GomosNeKmpoHo8 NPAMO NPONOPYUOHATLHA YaACmome ceema

b) xunemuueckas snepausi pomosnexmpornos 0opamHo nponopyYUOHAIbHA Yacmome ceema

B) kunemuueckas sHepausi pomos1eKmpoHO8 He 3a8UCUN 0N HACTOMbl céema

3aganmue 2
1. OnpenenanTts sHEPTUIO (POTOHA I OPAHIKEBBIX JIyuell ¢ JUIMHHOM BOJHBI 0,6 MKM.
2. Onpenenuth Maccy GOTOHA KPACHOTO M3JIY4YEHHUs], AJIMHA BOJIHBI KOTOporo 750 HM.
3. Pabora BbIXOJIa 3JEKTPOHA C TTOBEPXHOCTH Iie3us paBHa 1,94 3B. KakoBa mMakcumanbHas
KUHETHYECKas DHEPIHs 2JIEKTPOHA, eCiM dHeprus ¢poTona pasHa 3,3 1071 JIx?
4.K kakoMy BUJYy CIIeTyeT OTHECTH JIy4YH, SHeprus (POTOHOB KOTOPHIX paBHa 4140 »B?

5.KakoB umnyibc GpoToHa, SHEPTHS KOTOPOTO paBHa 3 3B?

3aganue 3
HazoBu ¢usnyeckyto BeIMUUHY U €€ eIUHUIIBL.
I.A, 2)h3)p4)ES)c6)v7) U8 A9)v10)m

3ananmue 4
JlaiiTe onpenencHue:
1.KBanT
2. Dotorddekr
3.KpacHas rpanuma gorodrddekra
4. ®oToH

5.DorocuHTE3

6.Pabora BeIXOZA

3aganue 5
L 6 E=h
7. p=mrx

2 k=4 2V v
3 4 =% - B —= U

. 9. A=k - E
4. E=2XY

B 10. E=m <«
E m=——

MeTozmquKne YKa3aHusd 0o BBINOJTHCHUIO 3az[aHm71
I[JBI BBIIIOJIHCHUA MPCATOKCHHBIX 3a;[aHm"1 Ha TMPAKTUYCCKHUX 3aHATUAX HCO6XOI[I/IMO
HU3Yy4YUTb MATCpHaJl JICKIUU I10 JIaHHOﬁ TeMe. OCHOBHBIC ONpPECACIICHUA U 3aKOHBI. HpI/I 3TOM
CJICAyCT YUYUThIBATb, UTO HpeﬂHOH(eHHBIﬁ B JICKOUHW MAaTCpUall HaCTUYIHO OIIMPACTCA Ha HECKOTOPLIC



pas3aciibl U3 MKOJBbHOI'O KypcCa (1)I/I3I/IKI/I, KOTOPBIC TAKXKC KCJIIATCIIbHO OBUTIO OBI IOBTOPUTL JIA
XOpOoUICTO U IMOJIHOI'0 YCBOCHUA JUCHUIIIIMHBI.

IIpakTnueckoe 3ansitue Ne31-35
Tema 3ansaTusi: @Pu3nka aTOMHOTO sSApa.
Lenp 3aHATHS: U3YYUTh OCHOBHBIC 3aKOHBI SIIEPHON (DU3HUKH; 3aKPETTUTH MTOJTyUYEHHBIC 3HAHUS
MpU pEeIICHUH 33/1aY;

3amaua.
OnpenenuTe CKOPOCTh V M YCKOPEHHE a DJICKTPOHA Ha TIEPBOM OOPOBCKOM OpOUTE, paaryc KOTOPOM
ﬁ.z _ H'Hz
A= m, e ky=9-107°——
onpeaensercs GopMyoi MeET e U - —Macca ¥ 3apsjl JIEKTPOHa; L
ﬁ:'. —g [‘['r"‘[1
= k.=9-10

n
Iz v v
Jano: k=mss® _ popMyJia paguyca nepBoii 60poBCKOM OpOUTHI; Ka? _

— .10-31
KO(QHUIHEHT IPOIOPIHOHATBHOCTH 3aK0Ha KyioHa; e — 91107 &r
g = 115 - 1{]_19 H..."'.[ kajmaj e

— Macca

AIIEKTPOHA; — 3apsi ANeKTpoHa ( — IIOCTOSTHHBIE BEJTMYUHBI)

.V a
Haiimu: ~ — CKOPOCTb 2JI€KTPOHA, ~ — YCKOPEHHUE IEKTPOHA
Pemenue
B ¢opmyine paguyca nepBoii 00pOBCKON OpOUTHI:
— 1073 o
A =1,0546-107"" [ ¢ _ ypapropas nocrosnnas nanka
Pagnyc okpyXHOCTH, IO KOTOPOMY IIPOUCXOANT IBHKCHHE, PABCH:

r z
B (1.0546-107%4) _
']‘"1= = _' o - — =ﬂ_,53'1ﬂ 1DM
keymes® 51079511054 1610-2%)2

Puc. 1. UnmocTpanus k 3agade
+e
CornacHo mojzienu bopa, BOKpyT sijpa aToma BOJ0PO/ia, 3apsii KOTOPOro — , BpalllaeTcs SJEKTPOH,

-g .
3apsag kotoporo - (cm. Puc. 1). Bpamenue mponcxoauT 3a C4ET CHITBI 3JIEKTPUISCKOTO
MPUTSKEHUS IEKTPOHA K s1py. DTa cuiia, no 3akony Kyiiona, paBna:
z
g
F=ks -2

Takoke 3Ta cuiia SIBAAETCS UEHTPOCTPEMUTENIBHOM, TO €CTh:
z

-]
E=k, Z=ma
CrnenoBaTellbHO, YCKOpPCHHE paBHO:
' z
fege® 5-107%1,6-107%% -
=_— - :I 910

mer?  9,1-10-%2(053-10-20)2

I =

Mol

[leHTpoCcTpeMHUTENBHOE YCKOPEHHUE PABHO:
L,!'.

a=—
T

Otcrona cKOpocTh paBHa:
v=yamn =49-102-053 1077 % 2,185-10° -




a®9.10%2

v ® 2185-108 =
Omeem: ; €

Mol

3aganue 1.
3agaua 1. Macca melitpona 1,67*10%7 kr, a ckopocTh asuxeHus ero 4*10% m/c. Ompenenure
JUTMHY BOJIHBI 1ie bpoiis.
3agaya 2. CocTaBuUTh DJEKTPOHHbIE (GOPMYJbl M MPEACTaBUTh TIpapuuecku pa3MelleHHe
AJIEKTPOHOB TI0 KBAHTOBBIM sTY€HKaM JJIsl YKa3aHHBIX 2JIEeMEHTOB. [IpoaHanmu3upyiite BO3MOKHOCTH
pa3beAMHEHHS CTIAPEHHBIX SJIEKTPOHOB NPU BO30YKIEHWU aTOMOB C 00pa30oBaHHEM -BaJICHTHBIX
AJIEKTPOHOB B COOTBETCTBUM C TEOPHEH CIIMH-BAIEHTHOCTU. YTIIEPOJ, XJIOpP.
3agaya 3. CocraBpTe O3JIEKTPOHHBIE (OPMYIBI M TpeACTaBbTe Tpaduyecku pa3MelIeHue
AJICKTPOHOB TI0 KBAHTOBBIM sTY€HKaM JJIsl YKa3aHHBIX 2JIEeMEHTOB. [IpoaHanu3upyiTe BO3MOKHOCTH
Pa3beIMHECHHS CIAPCHHBIX AJICKTPOHOB NPHU BO30YXKJICHWHU aTOMOB C OOpa30BaHUEM BaJICHTHBIX
AIIEKTPOHOB B COOTBETCTBUU C TEOPHUEH CITUH-BAJICHTHOCTH.
3anaua 4. Kakoe KBaHTOBOE YHCIIO OIpEIeseT KOJIWYEeCTBO OpOHWTAe B JAaHHOM TOJYPOBHE
atroma? Yemy paBHO uwmcio opburamed Ha s-, p-,d— wuf— mnoaypoBHIX?
11 u25.
3agauya 5. Hanummre 3HaueHUs BCEX YEThIPEX KBAHTOBBIX YHCEN JAJISl TPEX JIOOBIX 3JIEKTPOHOB Ha
4p-noypoBHE. 3HAYEHUSIMU KaKOTO KBAaHTOBOT'O YHMCJa PA3IMYAIOTCS TPU JIEKTPOHA YKa3aHHOIO
nonypoBHs? [louemy MakcruMaabHOE YUCIIO 3JIEKTPOHOB Ha P-MOAYypPOBHE PaBHO 67
Zagaya 6. Hamummrte snextpoHHbIe (opMyasl atoma Bogopoaa u woHoB H', H . Kakue
AJIIEMEHTapHBIC YACTHIIBI BXOASAT B COCTAB aTOMa BOJIOPOJia U MOHOB? BhruuciauTe sHEPTUIO CBS3H
JJIEKTpOHA B 3eKTpoH-BonbTax (3B) Ha mepBoil M mATOM cTalMOHAapHBIX OPOUTAISIX aToMa
BOJIOPOJIa U CpaBHUTE (<, >) UX BEJIMYUHBI.
3anaua 7. [IpencraBbre 37€KTPOHHBIE CTPYKTYPhI Zn2+; S6+

MeToanueckne yKa3aHHs M0 BbINOJHEHUIO 3aaHU I
Jlnsi BBIMTOTHEHUS TPEAIOKCHHBIX 3aJlaHUl Ha TPAKTUYECKHX 3aHATHUAX HEOOXO0JIMMO
M3YyYUTh MaTepuas JIEKIUU MO JaHHOW Teme. OCHOBHBIE OmpeneneHus U 3akoHbl. [Ipu >TOM
CIelyeT YUYUTHIBATh, YTO MPEJI0KEHHBIN B JIEKIMU MATEPUAJl YACTUYHO ONUPAETCS HA HEKOTOPbIE
pasnenbl U3 MIKOJIBHOTO Kypca (HU3WKH, KOTOPBIC TAKXKE IKEIATeIbHO OBLIO ObI MOBTOPHUTH IS
XOPOIIETO U NOJHOTO YCBOCHUS JUCUUILIINHBI.

IIpakTnueckoe 3ansitue Ne36-37
Tema 3ansiTusi: @U3NKa AaTOMHOIO sI/ApAa.
Lenb 3aHsATHS: U3yYUTh OCHOBHBIE 3aKOHBI AIEPHON (PU3UKH; 3aKPETUTh IMOJyYEHHbIE 3HAHUS
MIPU PEIICHUH 3a/1a4;

1. CocraB aTomHoOTO sijipa. Bckope mocie otkpbeiTust HelitpoHa (1932 r.) coBeTckuit puzmk
I.JI. VBaHeHKO M HECKOJIbKO Tmo3aHee Hemenkuii ¢usuk B. [TelizeHOepr BbIcKaszaau
MPEAINOI0KEHHE, COIIaCHO KOTOPOMY aTOMHOE SIIPO COCTOMT U3 NMPOTOHOB M HEUTPOHOB. DTU
YaCTHUIbl HOCST Ha3BaHUE HYKIOHOB. UHMCIIO MPOTOHOB Z , BXOMASIIMX B COCTaB SAPa, OMPEACISICT
ero 3apsa, KOTOpbIM paBeH +Ze. Uwucio Z Ha3pIBaeTcs aTOMHBIM HOMEpPOM (OHO OIpeaesseT
MOPSIIKOBBI HOMEp XuUMHUYecKoro anemeHta B Ilepumommueckoii Tabnuie MenpeneeBa) WM
3apsI0BBIM YHCIIOM sipa.

Yucno HyksIoHOB A (T. €. CyMMapHO€ YHMCJIO IPOTOHOB M HEUTPOHOB) B sJIpe HA3bIBACTCS
MacCCOBBIM YHUCJIOM siipa. Yrcio HEUTPOHOB B szipe paBHO N = A4 -Z .

Jnst 0003HaueHUS aep MPUMEHSIETCS CUMBOJI
rae moj X TMOApa3syMeBaeTCsl XMMHUYECKHUH CHMBOJI JJIEMEHTAa. BBEpXy CTaBHTCS €ro MaccoBOE
YHUCJI0, BHU3Y - aTOMHBIN HOMED.

2. U3otonmer. C 1906 T. M3BECTHO, YTO HE BCE€ aTOMBI OJHOT'O M TOTO K€ XHUMHYECCKOTO
aJIeMEHTa UMEIOT OJMHAKOBYIO0 Maccy. Hampumep, cpenn atoMoB XJiopa BCTPEYAOTCS aTOMBI C
maccoi, onm3koi k 35, u mMaccoi, 6nm3koi k 37. Cpenu aTOMOB ypaHa BCTPEYAIOTCS aTOMBI C
Maccoit 234, 235, 238 u 239. EcTb paznuuus mo Macce 'y aTOMOB JPYTHX BELIECTB.

Bce M30TOMBI OTHOTO W TOTO KE DJIEMEHTa UMEIOT OYCHb OJM3KHE XMMHUYECKHUE CBOMCTBA,
YTO CBUAETEIHCTBYET 00 OJIMHAKOBOM CTPOCHUHU UX AJNEKTPOHHBIX 000JI0YEK, a ClieJOBaTeNbHO, U
00 OJIMHAKOBBIX 3apsi/Iax sSAep U O PaBHOM YHUCIE MPOTOHOB B snpax. OTcroga MPOUCXOAUT U UX



Ha3BaHUE - OT IPeyecKoro ciaoBa "u3oc" - OAMHAKOBBIA M "TOMOC" - MECTO: OJJMHAKOBOE MECTO B

[Tepunoamueckoit Tabnune xumuueckux nementoB J[. . Menneneena.

OTrnuurie B Macce y M30TONOB BBI3BAHO PA3JIUYHBIM YHUCIOM B HUX HEHTpOHOB. Takum oOpaszom,
M30TONIAMU HA3bIBAIOT PAa3HOBUIHOCTH JAHHOTO XHUMHUYECKOTO JJIEMEHTA, Pa3TUYarouIfecs II0
Macce ux saep.

3.3akoH paamoakTUBHOrO pacnana ycranoBiaeH @. Comau. OnbiTHEIM myTeM . Pesepdopa
YCTaHOBHJI, YTO aKTHUBHOCTHh PAJAMOAKTHBHOTO pacmajga yObIBaeT C TeuyeHUeM BpemeHu. Jlis
KQXKJIOTO PaJIMOAKTUBHOTO BEIIECTBA CYIIECTBYET MHTEPBAJ BPEMEHH, Ha MPOTHKECHUH KOTOPOTO
aKTUBHOCTh YOBIBaeT B 2 paza, T.e. nepuod noaypacnada T manHoro BemiectBa. IlycTh ymcio
pamuoakTuBHBIX aTOMOB N , Bpems t =0. Uepe3s t; =T uncno nHepacnasmmxcs saep N1 = Ny /2, uepes
t, =2T ocranercs
[To ucreyenun Bpemenu t=n7, T.e. CIyCTsd n IEPUOAOB Moiypacnana 7, paguoakTUBHBIX aTOMOB
OCTaHEeTCs:

[Tockonbky n=t/T,

DTO U eCThb OCHOBHOMU 3aKOH paouoakmueHo20 pacmaja.

4. Snepusie cunbl. IlpocTeie (akTbl CBUAETENBCTBYIOT O MPOYHOCTH ATOMHBIX sIIEp:
OKpY>Karolre Hac MPeAMEThI CYIIEeCTBYIOT ITUTEIBLHOE BpeMsi, HE pacnaaasich Ha yacTHilbl. Ho kak
5T (PakThl 00bICHUTH? Beab B COCTaB aTOMHBIX SIZIEP BXOISAT MPOTOHBI, M AJIEKTPOCTATUYECKHE
CWJIBl OTTAJIKUBAHUS JOJKHBI ObLIM ObI X "pacTonkHyTh". OTCIO/1a CleayeT BBIBOJ, YTO BHYTPHU
AJ1ep MEXy HyKJIIOHAaMU JIEUCTBYIOT KAKUE-TO CHUJIbI, IPEBOCXOSALINE CUIIbI JIEKTPOCTATUUECKOTO
OTTAJIKMBAHUS. DTH CWJIbl MOJYyYWIN HA3BAHUE SACPHBIX CUJ. SIIEpHBIE CUJIbI AEUCTBYIOT MEXIY
TO0BIMA  HYKJIOHaMH (MEXAy MPOTOHAMH, MEXAY HEHTpOHAaMH W MEXAy HNPOTOHAMH H
HeWTpoHamu). XapakTEepHOU OCOOCHHOCTBIO SIACPHBIX CHUJ SIBIISIETCS WX KOPOTKOJICWCTBHE: Ha
paccrosauax 10°M onum npumepso B 100 pa3 Gomblie CHJI  2IEKTPOCTATHYECKOTO
B3aMMOJIEICTBHS, HO YK€ Ha paccTosHuax 10 14 M oHM OKa3hIBAIOTCS HUYTOKHO MAJIBIMH.

5. DHeprus cBszu. s ynaneHus u3 siapa MPOTOHA UM HEUTPOHAa HEOOXOIUMO COBEPIIUTH paboTy
M0 TMPEOJIOJICHUI0 KOPOTKOJECUCTBYIOUIMX SICPHBIX cuil. B pesynbrare sSHEprusi CHUCTEMBI
"ocTaBIeecs Aapo - yIaJIeHHBIH HYKIOH" yBennuuBaeTcs Ha AE , paBHy10 paboTe BHEIIHUX CHIL.
DHepruw, HeOOXOIUMYIO IS TOJTHOTO pa3/elieHUs sapa Ha OTICIbHBIC MPOTOHBI M HEHTPOHHBI,
Ha3bIBAIOT SHEPTUEH CBS3U SAApa.

CornacHo 3aKOHY B3aMMOCBSI3U MAcCChl U SHEPTHH, IIPU ITOM yBEIUYUBACTCS M Macca YacTHUIl Ha

CrnenoBaTelnbHO, Macca sipa BCErJa MEHBIIE CyMM MacC COCTABJISIOIIMX €ro YacTHII,
B3SITHIX B OT/AEJIBHOCTU. B simepHoii Ppu3mke Maccy 4acTHUI] BEIPaXKAIOT B ATOMHBIX €IMHHUIIAX MACCHI.

AToMmHas euHUIA Macchl paBHa 1/12 Macchel atoma n3ortoma yriepoaa-12.

1 a.e.m. = 1,6605655-10 27 kr
B Tabnune npuBeneHbl MacChl HEKOTOPBIX CTAOMIBHBIX SIEP U AJIEMEHTaPHBIX YaCTHUIL.
Tadanna

CumBon snpa Macca, a. €. M. CumBon szpa Macca, a. e. M.
1,008665 14,003242
1,007825 16,999134
4,002603 235,043933

[TpaBuno cmemenus. [IpeBpamieHus saep NOTIMHSIIOTCS TaK Ha3bIBAEMOMY MPABHITY CMEIICHUS,U
chopmynrpoBaHHOMY BriepBble COIIN: npu a-pacnade 10po mepsiem nOIONCUMENbHbIN 3apso 2e u
Macca ez2o yovisaem npudOIUUMENbHO HA Yemblpe AMmOMHbIX eOUHUysvl maccel. B pesyrvmame
9NeMeHm cmewaemcs Ha 08e Kiemku K Haualy nepuoouyeckou cucmemvl. CUMBOIUYECKU 3TO
MOHO 3aIUCaTh TaK:

3)1€CB OJICMCHT 0603HaqaeTc;1, Kak U B XHMHHU, O6IHCHpI/IH${TI)IMI/I CUMBOJIaMU: 3apiald dalpa
3aIMIMUCBbIBACTCA B BUIAC MHJCKCA CJICBAa BHU3Y CUMBOJIA, 4 aTOMHAA MacCCa - B BUAC MHACKCA CJICBA

BBCPXY CHUMBOJIA. HaanMep, BOJOPOA 0003HaYaeTcsi CHUMBOJIOM . I[J'IH a - 4YaCTulhbl,
SIBIISIOIICHCS AAPOM aToMa reiiuia, NpUuMCEHACTCA 0003HaueHHE u T. A. HpI/I B - pacnaagc us3



sJipa BBUICTACT JEKTPOH. B pesynbTraTe 3apsi sapa yBEIUYMBACTCS HA SIUHUILY, @ MACCa OCTACTCS
HOYTU HEU3MEHHOM:

3nech o003HauaeT 3MeKTpoH: uHJeKkc "0" BBepXy O3HAauyaeT, 4TO Macca €ro OYeHb Maja 1Mo
CpPaBHEHHMIO C aTOMHOW enuHuleil maccel. [locre f - pacnada snemenm cmewjaemcs HaA OOHY
K1emKy Oaudce K KOHYY nepuooudeckou cucmemvl . I'aMMa-u3ilydeHUE HE COINPOBOXKIAETCA
M3MEHEHHEM 3aps/ia; Macca )Ke spa MEHSAETCs] HUYTOXKHO MaJo.

[TpaBuia cMmelieHUs MOKa3bIBAIOT, YTO MPU PATUOAKTUBHOM paCIajie COXPAHSAETCS AIEKTPUUECKUI
3apsia ¥ NpUOIMKEHHO COXpaHsIeTCsl OTHOCUTEIbHAS aTOMHas Macca sifep.

Bo3Hukimme mnpu paavoakTHMBHOM pAacmaje HOBBIE sApa B CBOIO oOuyepedb OOBIYHO TaKxke
PaIuOaKTUBHBI.

IIpumep. [lonb3ysich AaHHBIMH 3TOM TaOMUIBI, TOJCYMTAEM OJHEPIHI0 CBA3M sApa aToMa
renus:

Macca sigpa renust -4,002603 a.e.m.

Macca oTienbHbIX HYKJIOHOB

Paznocts Macc: A m =(4,032980 - 4,002603) a.e.m. =0,030377 a.e.m., a SHEPTHS CBS3U:

Tak kak: 1 a.e.m.= 1,660566*10 2"kr, a ¢ = 3*108m/c, o A E = 0,030377*1,660566*10 2" xr * 9
1019m2/c 2, unm AE =0,030377 * 1,660566-9-10 ! JTx.

B snepHoil pu3MKe SHEPTHUIO MPHUHATO BBIpaXkaTh B AJIEKTPOHBOJbTax. Tak kak 1 3B=1,60219-10
Y1k, To

HetpynHo 3ameTuTh, 94T0 1p0o0H

HE 3aBHCHUT OT yCJIOBHS 33aaaun. [loaToMy B AanbHEHIIEM pacueTbl B aTOMHBIX pEaKIUsAx Oyaem
MPOU3BOIUTH TaK:

AE = Am a.e.m. 931 MaB/a.e.m.

Takum 00pa3om, sHEprus CBA3M siipa aToMa rejaus:

Pa3nenuB MojiHy0 SHEPIHUIO CBSA3M sipa aTOMa Ha YMCJIO HYKJIOHOB B HEM, MOKHO MOJIYYUTh TaK
Ha3bIBACMYIO YJICNbHYIO SHEPTHIO CBsi3u. s siapa aTtoma renusi yAelbHash SHEPTHsl CBS3H
paBHa M>5B Ha HyKJIOH.

OTBeT: yenbHas SHEpTUs CBSA3U I AApa aToMa refins NpuOIu3nuTeNbHO paBHa 7M>B Ha HYKIIOH.

MeTozmquKne YKa3aHusd MO BBINNOJTHCHU IO 3ana}mifl
I[JBI BBIIIOJIHCHUA MPCATOKCHHBIX 3a;[aHm"1 Ha TMPAKTUYCCKHUX 3aHATUAX HCO6XOI[I/IMO
HU3y4YUTb MATCpHaJl JICKOUU I10 JIaHHOﬁ TeMe. OCHOBHEBIC ONPCACIICHUA U 3aKOHBI. HpI/I 3TOM
CJICAyCT YUYUThIBATD, UYTO HpeﬂHO}KeHHLIﬁ B JICKOUHW MAaTCpHUal HaCTUYIHO OIMUPACTCA Ha HCKOTOPLIC
pas3aciibl U3 MKOJBbHOI'O KypcCa (1)I/ISI/IKI/I, KOTOPBIC TAKXKC KCJIIATCIIbHO OBUTIO OBI IOBTOPUTH JIJIA
XOpOoUICTO U IMOJIHOI'0 YCBOCHUA JUCHUIIIINHBI.

IIpakTHUyeckoe 3aHsITHE
Tema 3ansatusa: Crpoenne Beesennoii

IInanupyemble o0pa3oBaTe/ibHble Pe3yJdbTATBbI: YCBOCHHE OCHOBHBIX TEPMHHOB U TOHSTHIM
TEMAaTUKH 3aHATHS.

Mooenu cmpoenus Becenennoii.

Kocmonocuueckue npeocmaenenus Apucmomens: mapooOpasHasi HeoqHOpogHas Beenennast.

I'eoyenmpuueckas cucmema mupa I[Imonemes.

I'enuoyenmpuueckas cucmema mupa Konepruxka.

U. Hviomon: Bcenennas 6e3rpannyHas, 06CKOHEUHasl, OJTHOPOIHASI U HEU3MEHHAs.

A. Dunwmeun: BceneHHas OZHOpPOAHAs, U30TPOINHA M PABHOMEPHO 3alOJIHEHA MaTepuen,
MPEUMYIIECTBEHHO B (hOpMe BEIIEeCTBA.

A. A. Dpuoman: BceneHHas HecTalmoHapHas. HaOmromarenbHOE TOATBEpPIKICHUE
HECTAallMOHAPHOCTH BceneHHO#: KpacHOE CMEIIEHHE B CIEKTPaX TalaKTHK, BO3HHUKAOIICE
omaronaps r¢dekty Jlomiepa nmpu ux yaajieHuu oT Habmronarens (pa3doeraHue rajlakTHK).

Mooenv 6onvuwiozo e3pwvisa I. I'amosa. Bozpact Bcenennoit — 15-12 mupn. ner. Ilo
HEMOHATHON HayKke Npu4yuHEe BceleHHas BHE3alHO BO3HHUKIA B OYEHb MAaJIOM, MPAKTUYECKU
TOYEYHOM OO0BbEME YYAOBHUINHOW IJIOTHOCTH U TEMIEparypbl (CUHTYJSIPHOCTH) U CTaja



CTPEMHUTENIBHO PACILIUPSTHCA.

Paznuunvie snoxu mnaweu Bcenennou: PpOXKACHUE INPOCTPAHCTBA-BPEMEHM, CTAJUS
UHDIAIUKA, POXKICHUE BEIIECTBA, POXKIECHUE H30BITKA OapHOHOB, 3JIEKTPOCHAaObI (Pa30BbIil
nepexo/i, KBapKud U TJIIOOHBl — POXKJAECHHE NMPOTOHOB M HEUTPOHOB, MEPBUYHBIN HYKICOCHUHTES,
JOMUHUPOBaHME TEMHOM MaTepuH, PEeKOMOMHAIMs BOAOPOJAA, 00pa30BaHME KPyMHOMACIITaOHON
CTpYKTYyphI Beenennoii.

OcnosHvle Habao0amenvHbie mecmsl Mmeopuu: paclpoCTPAHEHHOCTh JETKUX 3JIEMEHTOB B
KOCMOCE; KpacHO€ CMEUICHHE CIIEKTPOB YAAJICHHBIX TaJakTHK, OTKpPbITHE W HCCIeoBaHHe
KpyMHOMacmTaOHOM  CTPYKTyphl  BceneHHOHN;  IrpaBUTalMOHHBIE  JIMH3BI;  PEIUKTOBOE
AIIEKTPOMArHUTHOE W3Jyuy€HHE, KOTOpOe 10 HMHTEHCUBHOCTH COOTBETCTBYET TEIJIOBOMY
U3ITyYEHUI0 a0COTIOTHO YEPHOTO Teja Mpu TemiepaTtype okoio 3 K.

3anuuuTe U HAINTE 00 BACHEHUS] 0CHOBHBIM TEPMUHAM, IOHATHSAM:
— Kocmonorus
— Kocmoronus
— Bcenennas
— MeraramakTuka
— AcTpoHOMUYECKAS €IUHULIA
— CsetoBOH roj
— Ilapcex
—  Comnne
— Crpoenne CoaHEUYHON CUCTEMBI
— IlmanmeTtsr
— 3Be3na
— TamakTnku
— Moaenb 60b110T0 B3phIBa

KpaTkuii Teopetnueckunii MaTepuas, noajiexKammui 00CyKIeHUIO:

Camocmoamenvnoe 3a0anue. Ilpoiioume mecmuposanue (no eapuanmam) u nokaxcume
pe3yivmam mecmupoeanus npenooagamento

Bapuanr 1

1. HazoBute Gmmkaiinnyto k ConHIly IIaHETy

1) Mapc

2) FOnurep

3) Mepxkypuit

4) Benepa

2. Kakas 13 nepeurcieHHbIX IIaHeT OTHOCUTCS K TJIaHeTaM-TUTraHTaM?

1) Mepkypuit

2) Ypau

3) Benepa

4) 3emus

3. Kakoe HebGecHoe Tello He SBIsETCS MIaHeTOM?

1) Hentyn

2) JIyna

3) Benepa

4) IOnutep

4. YeM 3BE31bI OTIUYAIOTCS OT ILIAHET?

1) Tonbko Maccoit

2) TonbKo pazmepom

3) Tonbko TemnepaTypoi

4) Maccoii, pasMepoM U TeMIepaTypou

5. BeiOepuTe BepHOE YTBEPIKICHHE.

A. ConHeuHble MATHA BO3HUKAIOT O] IEUCTBUEM KOHIIEH TPUPOBAHHBIX MATHUTHBIX MOJIEH.
b. CosiHeuHy10 KOPOHY MOKHO Ha0JII0/1aTh BO BPEMs YACTUYHOTO COJTHEUHOI'O 3aTMEHUS.



1) Tonbko A

2) Tonbko b

3)UA,ub

4)Hu A,vu b

6. BeiOepuTe BepHOE yTBEPKACHHUEC

A. l'anaxktuka Mneunsiii [1yTh OTHOCHUTCS K DJUIMNTHYECKUM TaJIaKTHKAM.

b. 3BecTHas 4yacTh CKOIJICHUS TAIAKTUK Ha3blBaeTCsa MeTarajakTUKOM.

1) Tonpko A

2) Tonsko b

3)UA,ub

4)Hu A, vu b

7. K xax10# O3UIMH TePBOTo cTOJIOIA TOJOEPUTE COOTBETCTBYIOILY IO TIO3HUIIHIO BTOPOTO.
Knaccudukanus maner

A) Ilnanera-rurant

b) [1nanera 3eMHOM TPYIIITBI

B) [Tnanera-kapiuk

Ha3Banus HeGecHBIX Tl

1) Mepkypuit

2) [Inyron

3) Jlyna

4) Connue

5) Ypan

8. Ha xakoMm paccTossHMM HaXOJAUTCS TaJlaKTUKa, €CJIM CKOPOCTh €€ ynaneHust coctaisieT 19600
km/c? [Tocrosinnas Xa06ma H=70 km/(c:-Mnk).

9. Bo ckoibko pa3 cuiia nputskeHus 3eminn K CosHIly 60JbIie CUIlbl IPUTSKEHUST MepKypHst K
Conniny? Macca Mepkypus coctaBisieT 1/18 maccel 3emiiun, a pacioioKeH oH B 2,5 pasa OImxe K
ConHity, yeMm 3emJis.

2 BapuaHT

1. Ha xakoii nimaHnete HaOI0aeTCsl MTapHUKOBBIN YD dHexT?
1) Ha Mapce

2) Ha FOnurepe

3) Ha Benepe

4) Ha Mepkypuu

2. Kakas 13 nepeyncieHHbIX JIaHET OTHOCUTCS K IJIaHEeTaM 3€MHOW I'PYIIbI?
1) Ypan

2) Mapc

3) Catypn

4) [lnyton

3. Kakas niaHera COCTOUT U3 ra3oB?

1) Mepkypuit

2) 3emuis

3) Hentyn

4) Mapc

4. YTo sBAAETCS HCTOYHUKOM DHEPTHUU 3BE3N?
A. llenHsble siaepHbIE peaku

b. TepMmosiepHble peakuuu

1) Tonbko A

2) Tonbko b

3)UA,ub

4)Hu A,vu b

5. KakoB UK COJITHEYHOW aKTUBHOCTH?

1) I rox

2) 5 ner

3) 11 ner

4)100 net



6. BeiOepuTe BepHOE yTBEPKICHUE.

A. Tanaxtuka Mneunsiii IlyTe OTHOCUTCS K HETIPABUIIBHBIM I'aJIAKTHKAM.

b. 3BecTHas yacTh CKOIJICHUS TAIaKTUK Ha3biBaeTcsa BeeneHHoi.

1) Tonpko A

2) Tonbko b

3)UA,ub

4)Hu A,uu b

7. K kax10#f TO3UIIMH TIEPBOTO CTOJIOIA MOAOEPUTE COOTBETCTBYIOILYIO TTO3UIIUIO BTOPOTO.
AcTpoHOMHYECKHE COOBITHS

A) Ony6nuxoBana kaura H. KonepHuka o reTmoneHTpuyeckoit TEOpUU CTPOSHUS MUpa

b) OtkpeiTa nnaneta Hentyn

B) 3anymen nepssiit UC3

I'onx oTkpbITHSA

1) 1543170/

2) 1600 I'O/J

3) 1846 ron

4) 1957 ron

5) 1961 roxn

8. KakoBa cKOpOCTh ylaJIeHHs TAJIAKTUKH, HAXOASIIECs OT Hac Ha pacctosHuu 230 Mnk?
[TocTostHHas Xa66ma H=70 km/(c-MIk).

9. Ha kakoM paccTOSsHUM OT LIEHTpa 3e€MJIH, BBIPAXKEHHOM B 3€MHBIX paJInycax, CUJIbl IPUTIKEHUS
KocMu4eckoro kopabmns k 3emie u Jlyne ypaBHoBemmBatoT npyr apyra? Macca JIynsl B 81 pa3
MEHBIIIE MacChl 3eMJIH, a PACCTOSTHUE MEXAY UX IIeHTpamu B 60 pa3 6oJblie paguyca 3emiu.
(R3 — paauyc 3emin).

3 BapuaHT

1.V xakoli 1uIaHEeThl HET CIIyTHUKA?

1)V VYpana

2) ¥ FOnuTtepa

3) YV Benepsl

4) YV 3emnu

2. Kakoe HebecHOe TeNo Helb3sl CUUTATh TUIaHETOU?

1) Comaite

2) Hentyn

3) Mepkypuit

4) Ypau

3. Kakas nnanera Obiia oTkpbiTa «Ha KOHUHKe niepay yueHoro?

1) Vpau

2) Hentyn

3) Carypu

4) FOnutep

4. Kak Ha3bIBaeTCs LeHTpasibHas yacTh CosHia?

1) 3oHa 1y4rcTOro nepeHoca Hepruu

2) 30Ha KOHBEKITUN

3) 30Ha sIIepHBIX peaKIHiA

4) dotocdepa

5. Beibepute BepHOE YTBEPKICHHUE.

A. ConHeuHble MATHA BO3HUKAIOT MO I€MCTBUEM KOHLIEHTPUPOBAHHBIX 3JIEKTPUUECKUX TOJIEH.
b. ConHeuHy0 KOpOHY MOXHO HaOJII01aTh BO BPEMsI IIOJTHOTO COTHEYHOTO 3aTMEHUSI.
1) Tonpko A

2) Tonsko b

3)UA,ub

4)Hu A,uu b

6. Bribepute BepHOE yTBEpKIACHUE.

A. Tanaktuka Mneunsiii I1yTe OTHOCUTCS K CIMpaIbHBIM FaJaKTUKAM.
b. M3BecTHas yacTh CKOIUICHMS TAIAKTUK Ha3bIBaeTCs MeTaraiakTuka.



1) Tonbko A

2) Tonbko b

3)UA,ub

4)Hu A,vu b

7. K Kax10¥i TMO3HIIMH IIEPBOro CTOJI0IA MOAOCPUTE COOTBETCTBYIOILY IO TO3UIIUIO BTOPOTO.
Knaccudukanms mianer

A) IInanera-ruranr

b) Ilnanera 3eMHOI IpymIbl

B) Ilnanera-kapiauk

HasBanus HeGeCHBIX Te

1) Hentyn

2) Comnnie

3) Lepepa

4) Mapc

5) JIyna

8. Ha xakoM paccTossHUM HaXOJAUTCS TaJlaKTUKa, €CJIM CKOPOCTh €€ ynaneHus: coctaisieT 12600
km/c? T[locrosinnas Xa66m1a H=70 xkm/(c-Mmxk).

9. Bo ckoinbko pa3 cuiia npuTsbkeHus: 3emuin K CoJIHIy MEHbIIIe CHIThI TpUTsDKeHus FOonurepa
Connny? Macca FOnurepa B 318 pa3 6ombiie maccs 3emitn, a pacctostaue ot Conrna no FOnurepa
B 5,2 pa3a Gouibie, uem paccrosinue oT CoJiHIa 10 3eMIIH.

4 BapuaHT

1. Camoii kpynHoii miraneTol COMTHEYHON CUCTEMBI ABJISETCA

1) 3emns

2) FOnurep

3) Mapc

4) Hentyn

2. Kakas 13 nepeqnciIeHHbIX IUIaHET HE UMEET CITyTHUKA?

1) Mapc

2) 3emuis

3) Mepkypuii

4) FOnurep

3. Kakas niaHeta OTHOCHUTCS K IUTaHETaM-KapIuKam?

1) Carypu

2) Ypan

3) Mapc

4) IlnyToH

4. YTo He ABNSAETCA YaCThIO COJTHEYHOM atMochephI?

1) Kopona

2) Xpomocepa

3) ®otochepa

4) 30Ha nepeHoca JIy4YuCcTOl SHEPrun

5. Ha xaxoit cTaguu 3BOJIIOIMU pa3Mep 3BE3/1bl CPABHUM C pa3MEPOM ILIAHETHI?
1) IIporo3Besna

2) KpacHplii rurant

3) beunblit kapauk

4) Yépuas npipa

6. BeiOepuTe BepHOE YTBEPKICHUE.

A. T'anaktuka Muneunstit I[IyTe OTHOCUTCS K SJUIMNITUYE CKUM T'aJIaKTUKAM.
b. I3BecTHas 4acTh CKOIUIEHUS TAIAKTUK Ha3bIBaeTcs BeeneHHoil.
1) Toasko A

2) Tonsko b

3)UA,ub

4)Hu A,uu b

7. K kaxx10i O3ULIUM MTEPBOT0 CTOJIOMA MOAOEpUTE COOTBETCTBYIOIILYIO O3UIIUIO BTOPOTO.
ACTPOHOMHYECKUE OTKPBITHS



A) OTKpBIT 3aKOH BCEMUPHOTO TATOTCHUS

b) O6napyxena atmocepa y Benepsr

B) OtkpriTa mnanera Henryn

damMUINKN yYEHBIX

1) U. l'anne

2) 1. Kemnep

3) M.B. JlomoHOCOB

4) . HetoToH

5) H. Konepauk

8. KakoBa cKOpOCTh yJlaJIeHHs TAJIAKTUKH, HAXOISIIECs OT Hac Ha paccTtosHuu 250 Mnk?
[Tocrosiauas Xa66ma H=70 xm/(c-Mnk).

9. ¥V noBepxHOCTH 3eMJIM Ha KOCMOHABTA JeiicTByeT rpaBuTanionHas cuia 630 H. Kakas
IrpaBUTALIMOHHAS CHUJIA IEHCTBYET CO CTOPOHBI 3EMJIM HA TOTO € KOCMOHABTa B KOCMHUYECKOM
KopabJie, KOTOPBIM ¢ TOMOIIbIO PEaKTUBHBIX JABUTATENIEH YIePKUBACTCS HEMOABHKHO
OTHOCHUTENIHO 3€MJIM Ha PACCTOSIHUU JIBYX €€ paJinyCOB OT 36MHOU IMOBEPXHOCTH?

Ilpoiioume mecm «Ctpoenue Becenennoi»

1. Kakoit 00beKT COCTOUT U3 BeCbMa MACCHBHOW YEPHOW IBIPHI C 0OpallaloluMICs BOKPYT Hee
roiayObIMH U OeNTbIMHM TUTaHTaMH YuciaoM 10 | miH.?

a. IIapoBOE CKOIUICHHE

b. paccessHHOE CKOILJIEHUE

C. SIpO TaJTaKTUKH

d. He HamIa raJakTHUKa
2. lanakTku KaKoro Tuma HauboJiee crapoic?

a. CHHUpalIbHBIC

b. snmunTHYECKHE

C. HETMpPaBUIbHBIC

d. Bce ogHOroO BO3pacTa
3. Ha xakoM paccTOSIHMM HAXOJUTCS TajlaKTHKa, €CIU CKOPOCTh €€ yaaneHus coctapisieT 20000
km/c, H=75 xm/(c-Mnk)?

a. 26,67 Mok
b. 266,7 nk
c. 26,67 nk
d. 266,7 Mk

4. Cxonpko mpumMepHo Bo3pacT CoHIa U OOJBITMHCTBA 3BE3/17
a. 5 wmupn. et
b. 5 muH. ner
C. HECKOJIBKO MJIH. JIET
d. HecKOJIbKO MIIPJ. JET
5. Hamra ['anakTvika OTHOCUTCS K THILY:
a. HeMpaBUIBHBIX
b. cnmMpanbHBIX
C. DIJUIUNTAYECKHUX
d. CeiidepTroBckux
6. Hame Counnile pacnosnosxeHo B ["anakTuke B:
a. LEHTpe
b. smpe
C. TUJIOCKOCTH OJMXe K Kparo
d. miockocTH GnMKe K EHTPY
7. Pa3mep Hamelt ["'anakTuky (CBETOBBIX JIET):

a. 1000

b. 10000
c. 100 000
d. 300 000

8. B xakux 00J1acTAxX rajJjakTHKA HanboJjiee HHTEHCUBHO niacT 3B63,I[006p330BaHI/Ie?



a
b.
c

d.

B [IJIAHETAPHBIX TYMAHHOCTAX
B I'a30BO-NIBIJIEBBIX TYMAHHOCTAX

B CKOIUICHHSIX HEUTPAJIBLHOIO BOJIOPOAA
BE3/€E

9. Yto 0ocoOeHHO HEOOBIYHO B KBazapax”?

a.
b.
c.
d.

MOIIHOE PAIMOU3ITYyYCHUE

0O0JIBIIIOE KPACHOE CMEIIIEHUE

HCBCJINUKU OJISI KOCMHUUYCCKUX O6’I)€KTOB, HO CBCTAT ﬂpqe TaJJaKTHUK
0J1eCK HE 0CTAETCS MOCTOSIHHBIM

10. CambIMU KpYTIHBIMHM U3BECTHBIMU ceifuac oObekTaMu Bo BeenenHnoil sBisitoTes:

a.
b.
C.
d.

rajJakTukm

CKOIIJICHHUC IraJlJaKTHK
METarajJlakTuka
CKOIINICHHUC MCTarajJlakKTHK

11. UMeroT HauboOIbIIIEE U3 M3BECTHRIX KpaCHBIC CMCHICHUA

a.
b.
c.
d

12. Ka

CTaJIKMBAIOLIUECS TAITAKTUKU

B3PBIBAIOLINECS FaJAKTUKH

HOPMAJIbHBIE TaJTaKTUKH

KBa3aphbl

KOB JIMHCHHBIA JIuaMeTp TalakThku Manoe MaremmanoBo OO0siako, CITyTHHUKA HaIleH

[ManakTuku, eciau ee BUAMMBIN yriioBoi pazmep 220", a paccrosinue 10 Hee 195000 cBeToBbIX JIeT?

a.
b.
c.
d.

63,8 Ik
3830 x
12490 nx
208,5 nx

13. Cemuble razoBblie quhdy3HbIE TYMAHHOCTH:

a.

b.

c.
d.

NpPEICTAaBIAIOT c000i Oojiee IUIOTHBIE, YeM OKpYyJKarolas cpena, oOjlaka MeK3BE3IHOM
IBLIN

MMEIOT CIIEKTpbI M3JIY4YEHHUs, colaepxkainye JuHun noHusnposanHoro H, He, O n npyrux
JJIEMEHTOB

IIOBCEMECTHO IIPUCYTCTBYIOT B MEK3BE3HOM IIPOCTPAHCTBE

HUMEIOT CIIEKTPBI, IIOBTOPSIOIINE CIIEKTPHI OCBELIAIOIINX UX TOPSYUX 3BE3]1

14. KBazapaMu Ha3bIBaloT:

a.
b.
c.

15.

oo Re

pasnyHbIe 3BE€3HbIE CUCTEMBI, TOA00HbIe Halel ["anakTuke

Ty 4acTh BceneHnHoil, KoTopas J0CTyNHa ceifyac HaOII0ICHUIO

UCKIIIOYUTENIbHO  aKTUBHBbIE  OOBEKTHI,  SBISIIOLIMECS ~ MCTOYHUKAMU  MOIIHOTO
paaMoU3IyYeHUs U ONTHUYECKOTO U3IyYEHUs C 0YeHb OOJIBIINM KPAaCHBIM CMEIIEHUEM
TaKHe rajJakKTUKH, KOTOPbIE HAPSIy CO CBETOM OUYEHb CHJIBHO U3IyYaloT B Paguorana3oHe

KaKOMy THUITy FaJaKTUK MOKHO OTHECTH TYMaHHOCTb AHJPOMeEbI (radakTuky M31)?

TUTAHTCKAas, DIUIAIITHYECKAs
TUTaHTCKasl, MePeCeYCHHAst CIIUPATIBLHO
TUTaHTCKasl, HOpMaJIbHasl, CIUpaTbHAs
noxoOHas Hawel ["anakTuke
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