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®DoH/T OIIEHOYHBIX CPEACTB pa3paboTaH B COOTBETCTBUHU:

— Ha OCHOBe (penmepambHOrO TOCYIHapCTBEHHOTO OO0pa30BaTENbHOTO CTaHAApTa CPEIHEro
npodeccuoHanbHOro oOpazoBanus o crenuanbHocTH 20.02.05 OpranHuzanus OnepaTHBHOTO
(3KCTpEHHOIr0) pearupoBaHUs B UYPE3BBIUANHBIX CHUTYalUsX, YTBEPKICHHOTO IMPUKA30M
Munnctepcta mpocBemenus Poccuiickoit @eneparuu ot 09.11.2023 . Ne 842;

— B COOTBETCTBUHU C Y4eOHBIM IU1aHOM 10 crieranbHoctu 20.02.05 Opranuzainus onepaTHBHOTO
(3KCTpEeHHOr0) pearupoBaHHUS B YPE3BBIUANHBIX CHTYAIHAX, YTBEPKICHHBIM yYEHBIM COBETOM
KTV 23.12.2025 r., npotokon Ne 10, rox Hauana moarotoBku 2026.

— ¢ OporpaMMoM JUCIUIIIMHBI

Pa3zpaborana: KomuccapoBa M. P crapmmii npernomaBaresnp, K.T.H.



1. HACHHOPT ®OHJA OHEHOYHBIX CPEACTB
IO YYEBHOU JUCHUIIJIMHE

B pe3yabTare usyueHusi JUCHUILIMHBI 00YYAKOIIMICSH T0JIKEH
B pesynbraTe 0cBOCHHUS IUCIUIUTMHBI 00YYaIOLIUICS T0KEH 0CBOUTH KOMIIETEHIHIO!

OK 07. CopneiicTBOBaTh COXPaHEHHUIO OKPYXKAIOMIEH CpEeIbl, PecypcocOepexeHuto,
NPUMEHATh 3HAaHUA OO0 W3MEHEHUWM KiIuMaTa, NPUHIMUIB OEepexIIMBOrO MPOU3BOJICTBA,
3¢ (HeKTUBHO AEMCTBOBATH B UPE3BBIYANHBIX CUTYALIUSX.

3HaThb:

® CMBICJT TIOHATUW: (U3NYECKOE SBIICHWE, THIIOTE3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aMMO/ICHICTBUE, DIIEKTPOMArHUTHOE T0JIe, BOJIHA, ()OTOH, aTOM, aTOMHOE SIAPO, HOHU3UPYIOLINE
W3IIyYCHUS;

® CMBICJI (1)I/ISI/IIICCKI/IX BCJIMYHH: CKOPOCTH, YCKOPCHHEC, MacCa, CUJid, UMIIYJIbC, pa60Ta,
MCXaHHUYCCKas SHCPIrus, BHYyTPCHHAA SOHCPIUi, a0comroTHas TEMIICpaTypa, CpCaAHAAd KHHCTHYCCKasA
OHEPIUA 4aCTHUIl BEIICCTBA, KOJIMYCCTBO TCIIJIOTHI, SHCMGHTapHBII‘/‘I BJ'ICKTpI/I‘IeCKI/Iﬁ 3apsaa;

® cMbICHT  (PM3UYSCKUX 3aKOHOB KJIACCHMYECCKOW MEXaHUKH, BCEMHPHOTO TATOTCHUS,
COXPaHEHHS SHEPTHHU, UMITYJIbCA M DJIEKTPHYECKOTO 3apsiia, TEPMOJMHAMUKH, 3JIEKTPOMAarHUTHOH
uHAYKIIH, hotodddexra;

® BKJIQJl POCCHICKHMX M 3apyOeXHBIX YYEHBIX, OKa3aBIIMX HauOOJblIee BIHMSIHUE Ha
pa3BuTHe (PU3HKH;

Ymers:

® [IPOBOAUTH Ha6JHOI[€HI/I$I, IJTAaHWUPOBATH U BBITIOJIHATE SKCIICPUMCHTHI,
® BBIJIBUI'aTh TUIIOTE3bI U CTPOUTH MOJCIIH,

® IPUMEHATh IIOJIy4EHHbIE 3HAaHUA N0 (U3MKEe [ OOBACHEHUS pa3zHOOOpa3HBIX
(bU3MUECKHX SIBICHUI U CBONCTB BEIECTB;

® [IPaKTUYECKHU HCIIOIb30BaTh (PU3NUECKHUE 3HAHMS,
® OLIEHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(pOpMaIuy;

® ICTIOJIb30BaTh MPUOOPETCHHBIE 3HAHUS M YMEHHS ISl PEIICHUs MPAKTHYECKHX 3a7a4
MOBCETHEBHON >KM3HM, oOOecreueHusi Oe30MacCHOCTH COOCTBEHHOW J>KW3HH, DPAIlMOHAIBHOTO
MPUPOJIOTIONH30BAHUS U OXPAHBI OKPYXKAIOIIEH Cpelibl.

® ONUCHIBATh U OOBACHATH (PU3NYECKUE SIBJICHUS M CBOWCTBA TEJI: CBOMCTBA Ta30B,
KUAKOCTE W TBEpPABIX  TE;  NIEKTPOMArHUTHYIO  MHAYKLUIO,  PaclpOCTPAHEHUE
AIIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; U3JIyYEHHE U MOIIIOIIEHNUE CBETa aTOMOM;

dborodddexr;

® OTJIMYATh TMIIOTE3bI OT HAYYHBIX Teopnﬁ;
® JicjaTh BBIBOJbI HA OCHOBE SKCIICPUMCHTAIBHBIX JAHHBIX,

® [IPUBOJUTHL IPUMEPHI, MOKA3bIBAIOMINE, YTO: Ha6J'IIOJIGHI/I${ U JSKCIICPUMCHT ABJIAIOTCA
OCHOBOI1 JJIA BBIABUXKCHHA TUIIOTE3 U TeOprI, MO3BOJIAKOT MPOBEPUTH HCTUHHOCTD TCOPCTUYCCKUX
BBIBOJIOB;, (1)H3H‘—I€CK3$I TEOpHA Oa€T BO3MOXHOCTDH OOBSACHATH W3BECTHLIC SBJICHUS Ipupoabl U
HAy4YHBbIC (baKTBI, MMPEACKA3bIBATh CIIC HCU3BCCTHLIC SABJICHUS

® [IPUBOJIUTH NPUMEPHl MPAKTHUUECKOTO HCIOJB30BaHUS (U3NYECKUX 3HAHUI: 3aKOHOB
MEXAHUKH, TEPMOAUHAMUKH U OJJIEKTPOAVMHAMUKM B DJHEPIreTUKE;, pa3JIMYHBIX BUIOB
AIIEKTPOMArHUTHBIX U3ITyYEHUH JUIsl pa3BUTHS PaJnuo U TEIEKOMMYHHKAIMM, KBaHTOBON (PU3UKU
B CO3[JaHUU SIICPHOU DHEPIETUKHU, JIA3EPOB;

® BOCIIpMHMMATh MW Ha OCHOBC IIOJIYYCHHBIX 3HAaHWM CaMOCTOSITECIILHO OLICHUBATh



uHpopmarmio, conepkamryiocs B cooomennsx CMU, MaTepHeTe, HaydHO-TIOMYJISIPHBIX CTAThSX.
L MPUMCHATH NOJYUYCHHBIC 3HAHUSA JISA pCIICHUSA (bI/ISI/I‘-IeCKI/IX 3aJa4,
® OIpeeNsITh Xapakrep PU3NYeCcKoro npoiecca 1no rpaduky, radnuue, popmyie;

® I3MEpPSTh P PU3NMUECKUX BEITHYUH, IPEICTABIIASA Pe3yIbTaThl H3MEPEHHI C YUYETOM HUX
MOTPEIIHOCTEH.

Baanern:

e MeToaMH paboOTBl C €CTECTBEHHO-HAy4yHOW uWHGOpManuen, coaepkamencs B
coobmenussx CMMU, naTepHeT-pecypcax, HayqHO-TIOMYJISIPHOHN JIUTEpaType

® METOJAMM I[IOMCKA, BBIIEISATH CMBICIIOBYIO OCHOBY M OLEHHBATH JOCTOBEPHOCTh
uHpopmanuu

1.2. lIkana oueHnBaHus c)OPMUPOBAHHOCTH KOMIIETEHIIH A

Ilpu onenuBaHuM CGHOPMUPOBAHHOCTH KOMIIETCHIMH TO JUCHUILIMHE Qu3uka
UCTIONB3YeTCs

4-6amnpHas 1kana. lllkamna cOOTHOCHTCS ¢ LEISIMU TUCHUIUIMHBI U MPEAIOIaracMbIMU
pe3yabTaTaMy ee OCBOCHHUSL.

O1eHKa «OTIMYHOY» CTABHUTCS, €CIU O0YyUYaIONIMICS JEMOHCTPHPYET IOJHOE COOTBETCTBUE
3HAHWH, YMEHHMH, HAaBBHIKOB IPHUBEACHHBIM B TaOnMIax IOKa3aTelsiM, ONepHpyeT
nproOpEeTeHHBIMU 3HAHUSAMH, YMEHUSMH, IPAMEHSET UX B CUTYAIUSIX ITOBBIIICHHON CI0KHOCTH.

O1reHKa «XOPOILOY» CTABUTCS, €CIH 00YYaIOIINUNACS JEMOHCTPUPYET COOTBETCTBHE 3HAHHH,
YMEHUH, HaBBIKOB ITPUBEACHHBIM B TAOIUIaX MIOKA3aTEIIsIM: OCHOBHBIC 3HAHHSI, YMEHHSI OCBOCHBI,
HO JIOITYCKAIOTCSl HE3HAYMTENIbHBIC OIIMOKH, HETOUYHOCTH, 3aTPYIHEHUS NPH aHAJHUTUYECKUX
oTepanusix, NepeHoce 3HaHUI U YMEHHI Ha HOBBIE, HECTAH/IaPTHHIE CUTYAaIlNH.

O1eHKa «yOBIIETBOPUTEIBHO» CTABUTCS, €CIIU O0yYaOLIUiics 1EMOHCTPUPYET HEMOIHOE
COOTBETCTBUE 3HAHWH, YMEHHH, HAaBBIKOB TPUBEIECHHBIM B TaONWIAX IOKa3aTesiM: B XOJE
KOHTPOJIBHBIX MEpOINpHUATUN oOydaromuiicss mokassiBaeT BiageHue mMeHee 50% NpHUBEIEHHBIX
NoKa3arelel, JOMyCKaloTCsl 3HAYUTENNBHbBIE OIMIMOKH, MTPOSBIISIETCS. OTCYTCTBUE 3HAHUH, YMEHUIA,
HaBBIKOB IO Psily IMOKa3arenel, oOydyarolMiCsl MCTIBIThIBAET 3HAYMTEIbHbBIE 3aTPYyJHEHUS MpPU
OTIEPHPOBAHUY 3HAHUSMHU M YMEHUSIMH IIPH UX NIEPEHOCE HA HOBBIE CHTYaIHH.

O1eHKa «HeyIO0BIETBOPUTENBHO» CTABUTCS, €CIIM 00yJaroluiicss AeMOHCTPUPYET MOJTHOE
OTCYTCTBHE WJIM SIBHYIO HEAOCTAaTOYHOCTh (MeHee 25%) 3HaHMM, yMEHMH, HaBBIKOB B
COOTBETCTBHUE C PUBEACHHBIMU MOKA3aTEIIMH.

2. KOMILVIEKT KOHTPOJIBHO-OIIEHOYHBIX CPEJCTB I1O
JUCHUIIJIMHE (npumepHbiii)

2.1 Bonipocsl mo Temam/pa3aesiaM JUCHUILUIMHBI (IPUMeEPHbIE)

KonTposmpyembrii IIpumepHbIii NepeveHb BONPOCOB/3aJaHN VISl MPOBEPKH c)OPMUPOBAHHOCTH
paszel AUCHUILIHHBI HHIHKATOPOB KOMIICTeHIUI




Mexannka

Jate onpeneneHue MexaHW4eckoe JABMkeHue. IlepeunciuTe BHIBI
MEXaHU4ECKOIO JIBAYKCHUS. CdopmynupoBarb OIIpENIETICHUE
MaTepuaibHas ToukKa. JlaTh onpenencHus CaeayonuM MOHATUAM CUCTEMA
oTCcyeTa, TPACKTOpHs, IIyTh, IIEPEMEIIEHNUE, CKOpPOCTb, YCKOPEHHE,
LEHTPOCTPEMUTEIBHOE  YCKOPEHHE. CdhopmynupoBarb  MOHSTHE
aOcomoTHO TBephoro Tena. Jlare ompeneneHus cuia,  Macca.
ChopmynupoBaTb 3akOHbI MeXaHUKM HbIOTOHA, 3aKOH BCEMHUPHOIO
TAroTeHusA. Jlarb  ompenesieHus  CIEAYIOIIUM  IIOHATHUSIM  BEC,
HEBECOMOCTb. 3aKOH COXPAaHEHHs MMIIYIbCa. 3aKOH COXpaHCHHS
MEXaHUYECKOU SHEPTUH.

MonekynsipHast

¢dusnka u

TECpMOANHAMHUKA

CcdopmynupoBare HOHSTHE OpPOYHOBCKOE JBW)KEHHE. B dWem oTiamume
CTpOCHHUsI Ta3000pa3HBIX, XKUAKUX W TBepAbIX Tel. CdopmynupoBarb
olpeieleHUe WIeaNbHbIM ra3. JlaTe ompeneneHue gaBieHHE rasa.
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW Teopuu ras3os. JlaTe
OIpe/IeIeHUE MOHATHS TeMIlepaTypa. YpaBHEHUE COCTOSHUS HJEaIbHOTO
raza. CpopmynupoBats razosbie 3akoHbl. C(HopMyTHUpOBaTh ONpEaeICHNUs
BHYTPEHHSS DHEPrusi, paboTa M TeIuionepeaaya, KOJIN4eCTBO TEIUIOTHI.
CdopmynupoBare MepBOC HA4YaJIO TEPMOJMHAMHUKH, BTOPOE HAYaJo
tepmoauHamuku. Jlate omnpenenenne KIIJ TerutoBoro aBuraress.
ChopmynupoBare omnpeneneHus HCIapeHHe MW KoHAeHcamws. JlaTb
oIIpe/iesIeHIe HACHIIICHHBI Iap 1 Ha3BaTh ero cBoicTBa. Kakue mpudopsr
IUIS OTIpeJieNIeHHs BIQXKHOCTH BO3/1yXa BbI 3HaeTe. [laTh ompeneneHue
NOHATHUS KuneHue. Kak 3aBUCUT TeMIiepaTypbl KUIIEHUS OT JaBJICHHS.

DJEeKTpOAMHAMUKA
(OnexTpuueckoe more,
3aKOHBI TTOCTOSIHHOTO
TOKa)

Kakue »nextpuueckue 3apsapl cyuiecTByloT? Yemy paBeH 3JieMEHTapHBIN
anektpudeckuidi 3apsi. ChopMmynupyiiTe 3aKOH COXpaHEHHS 3apsja, 3aKoH
Kynona. [latp ompeneneHue  3IEKTPUYECKOE  IOJ€,  HANpsDKEHHOCTh
anekTpudeckoro noist. ChopMyInpoBaTh NPUHLMI CyNepHo3uLuy noien. Jate
ompejieNieHHe TMPOBOAHUKA W IUAJeKTpuku. CopMylnupyiTe MOHSTHS
MIOTEHLIMAT ¥ PA3HOCTh MOTEHIHATOB. YTO Ha3bIBAIOT KOHAEHCATOPHI, I/Ie UX
npuMeHsiioT. [lepeuncinte ycnoBusi, HEOOXOJUMBIE JJIsi BO3HUKHOBECHHUS U
MOJAEPKAHHUS HJIEKTPUYECKOro Toka. JlaTh ompeaeneHus] MOHATHI cuila TOKa,
anekTpudeckoe conpotusienne. Chopmynupyiite 3akoH Oma 11 y4acTKa LEemH.
Cohopmynupyiite 3akon Jxoyns—IJlenna. Chopmymupyiite 3akon Oma st
noyiHo# 1enu. Yro takoe anektposini? ChopmynupyiliTe 3aKOH 3JICKTPOJIM3a
®dapanes.

OneKTpoaguHaAMHKa
(MarnutHOE ouie,
OJICKTpOMarHuTHas

WHTyKLHS)

Uro Takoe BEKTOp WHIAYKIUM MarauTtHoro mona? Kak mposeuseTcs
B3aumozeiicteue TokoB? Kak onpenenuts cuiny Ammepa. JlaTte omnpeneneHne
MarHuTHeI moTok. Kak mposiBisgercs JeiicTBME MAarHUTHOTO IIOJIA  Ha
newkymmiica 3apsan. Kak ompenenuts cuimy JlopeHma. Onuimmre siBIeHHE
aneKTpoMarHuTHOW WHAYKIUKH. ChopMympyiTe 3aKOH 3JIeKTPOMAarHUTHOU
nagykmnd.  Chopmymnupyiite  npaBwio  Jlenma.  OnwmmuTte  siBJIeHHE
camonHayKuuu. ChopMynupyiTe MOHATHE HHAYKTHBHOCTb.

Konebanusg n BoTHBI

[lepeuncnure BUABI MeXaHHUYECKUX KoneOaHWH, nalite ux ompeneneHue. Kakue
MIPEBpAIICHIs] SHEPTUH MPOUCXOMAT TPH KojebaTenbHOM MIBIKECHHH. JlaTh
ONpeAeICHUE MaTEMAaTHUUYECKUA MasiTHUK, TMPYXUHHBI MasTHUK. [laTh
omnpeeeHre MOHITHUS PE30HAHC. B ueM oTiinyue MomepeyHbIX U NpOAOIBHBIX
BoJH. JlaTh ompeneneHre CBOOOJHBIC 3JIEKTPOMArHuTHbIC KoyieOanus. Kakwue
MPEeBpaICHHE DHEPTHHM IPOUCXOAIT B KojeOaTeNIbHOM KOHType. 3amucarthb
dhopmyna Tomcona. ChopMmymupyiTe OmMpeneIeHre dISKTPOMAarHUTHAS BOJIHA.
Ilepeuncnurte cBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.




OnrTuka

C Kkakoi CKOpoOCTBIO pacmpocTpansercs cBeT. ChopMyaupyiTe 3aKOHBI
OTpaXKeHUs W TpenomiieHus cBeta. Korna Hactynaer monHoe orpaxenue? Uro
Takoe JinH3a. Kak ToCTpouTh H300paKeHUS B JIMH3aX. 3anmumiute (Gopmyiy
TOHKOMW JIMH3BI U YBEIUYCHUE JIMH3bI. [laTh onpeseneHne nuaTepdepeHIus cBera.
Jlath ompenernieHue KOTEPEHTHOCTh CBETOBBIX Jiyuei. JlaTh omnpeneneHue
mudpaknust cBera. Uro Takoe mudpaknuoHHas pemeTka. Cdopmymnupyiite
MOHSATHE MOJISIpU3aIys cBeTa. JaTh onpeneneHue JUCIepCHsi CBETA.

KBanroBas ¢usnka

CdhopmynupyliTe kBaHTOBYIO rumnote3y Ilnanka. YUTo 3HAYHUT KOPIMYCKYJSPHO-
BOJIHOBOH ayanmu3Mm. [late onpeaenenue moHsTHs (otoHsl. Chopmynupyiite
runoresy Ae bpoilsis 0 BOJTHOBBIX CBOKMCTBAX yacTUL. JaTh onpeaeneHne NOHATHS
dhotordpdexr. 3anmmure ypaBHeHHe OiHIITeHHa Mt (oTtodddekra. Kakne
MOJIETIN CTPOEHUS aTOMHOTO si/ipa BbI 3HaeTe. ONUIINTE SACPHYIO MOJIETb aTOMA.
Onummure mMozaenb atoma Bojopona nmo H. bopy. Chopmynupyiite KBaHTOBBIE
noctynarsl bopa. Jlate onpenenenue pagrnoaktuBHOCTH. CHOPMYyITUpPYHTE 3aKOH
paamoakTuBHOTO pacmnana. Kakne cmocoObl HAONMIOAEHWS W PETUCTPAINH
3apsKEHHBIX YacTHI] Bbl 3HaeTe? M3 KakuX 4acTUll COCTOUT aTOMHOE sapo? Jlath
orpesesieHne qeeKTa Macchl, SHEprus cBs3U. JlaTh onpeeneHne TepMOsIepHBIIA
cunte3. Kakoe nelicTBue paguOaKTUBHBIX H3TyYEHHUH OKa3bIBACT HA >KUBBIC
opraam3Mbl. Kakue sneMeHTapHbIe YaCTHIIBI BBl 3HaeTe?

Crpoenue Beenennoit

ITepeuncnure mnanetsl ConHeuHol cuctemsbl. Kakue manbie Tena CoylHEUHOM
cucTeMsbl Bbl 3HaeTe? Onumute cuctemy 3emist—JIyna. Pacckaxute o cTpoeHUU
Comnnma. Ha xakue kiacchl pa3nensior 3BE3/1bl. Kakrue nCTOUHUKY SHEPTHH 3BE3]T
BbI 3Haete? JlaTh onpeneneHue nouarus ["anakTuka.

2.2. TemaTuka pedeparon

1. Bospact (3emnu, Connna, ConmHeuHoi cuctemsl, ['anaktuku, MeraranakTUKH)

2. Bcenennas

3. IN'anaktuka (I"ayakTrka, TaJakKTHKHN )

4. 'enuonieHTpUYECKasi CUCTEMA MUpa

5 l'eonienTpHUECcKas cucTeMa Mupa

6. KocMoHaBTHKa (KOCMOHABT)

7. MaruutHas Oyps

8. Meteop, Meteoput ,MeteopHoe Teno, MeteopHslit 1016, Mieunsriit [Tyt

9. 3amycK UCKYyCCTBEHHBIX HEOECHBIX TET

10. 3armenue (JTyHHOE, COJIHEYHOE, B CHCTEMaX JBOMHBIX 3BE3N)

11. Kopabnp kocMuueckuit

12. TIpobnema «Comaie — 3emitsi»

13. Co3Besnue (He3axozsiiee, BOCXOASIIEE U 3aX0/IA1lee, HEBOCXOIAIEe, 30IMaKaTbHOE)

14. Conneunas cucrema

15. YepHas naplpa (Kak MpeacKa3blBaeMblii TEOpUEH T'MIIOTETUUYECKHH OOBEKT, KOTOPBIA MOXKET
00pa3oBaThCs HAa OMPENEICHHBIX CTAUSIX IBOJIOIMH 3BE3/1, 3BE3THBIX CKOTUICHHH, TaTaKTHK )
16. OBomtonus (3emnu u mnaHet, COMHIIA U 3BE3/1, METarajJakTHUK U MeTaraiakTUKH )

2.3. IlpuMepsbI TeCTOBBIX 32 JaHUI

Tect mo Teme «JIEKTPOCTATHKA)
1. Kak n3MeHuTCs crila B3auMOZIEHCTBUS ABYX TOUYEUHBIX AJIEKTPHUUECKUX 3apsiioB IPH
YMEHBIIEHUN PacCTOSHUS MEXTy HUMH BIIBOE?

1) He m3menuTcs.



2)

VYBenuuutcs B 4 paza.

3) VYMeHbIIHTCS B 4 paza.

4) YMmenbmmtes B 2 pasa.

2. Uto MOXKHO CKa3aTh O 3apsiAax JaHHBIX IIAPUKOB? (CM. pHC.)

1) Oo0a 1raprka 3apsKeHbI MOJIOKHTEITBHO.

2) O0a mapuka 3apsbKeHbl OTPULIATENBHO.

3) OnuH mrapuk 3apsbkeH MOJOKUTEIBHO,
JpyToi — OTPHULIATEIIBHO. O

4) laprku HIMEIOT 3apsi/ibl OHOTO 3HAKA.

3. B sinpe aroma cBuniia 207 yactuil. Bokpyr siapa obparaercs 82 anekrpona. CKOIBKO
HEUTPOHOB U IPOTOHOB B SI/IPE 3TOTO aToma?

1) 82 mpotoHa, 125 HEeWTPOHOB.

2) 125 npotoHOB, 82 HEWTpOHA.

3) 82 npotoHa, 207 HEUTPOHOB.

4) 207 npoToHOB, 82 HEUTpPOHA.

4. Kak W3MeHHTCS HaNpsHKEHHOCTh AJIEKTPUYECKOTO TOJS B HEKOTOPOM TOUKE OT
TOYEYHOTO 3apsi/ia IPU YBEIUYECHUH 3apsizia B 4 paza?

1) VBenmuuutcs B 16 pas.

2) VYBenmuuuTcs B 2 pasa.

3) VBenmuuutcs B 4 pasa.

4) He m3menwurcs.

5. ONeKTpOH NepeMeIaeTcst B MoJje, CUIOBbIE JIUHUK KOTOPOrO MOKa3aHbl Ha PUCYHKE.
BriGeprte npaBHiIbHOE YTBEPKICHHE.

1) [Tpu nepemMenieHNN IEKTPOHA U3 TOUKH 2 >
B TOUKY 3  DJIEKTpHUYECKOE TIOJIeé  COBEpILaeT >
TIOJIOKUTENBHYIO PaboTYy. 1 . . 2

2) [lpy mepeMemieHUH  SIEKTpOHA  TI0 >
Tpaekropun 1-2-3-1 syekTpuueckoe TIoJie COBEpIIaeT .
OTPUIIATENBHYIO paboTy. >

3) [Tpyn nepemerieHny MEKTPOHA U3 TOUKH 1
B TOYKYy 2  OJNEKTPHYECKOE TIOJNe  COBEpIIacT
OTPHIIATENFHYIO PaldoTy.

4) [Tpn nepemerieHnu AMEKTPOHA U3 TOUKH 2
B TOUKY 3  DJIEKTpHYECKOE TIOJIe  COBEpIIaeT
OTPHIIATENFHYIO PaldoTy.

6. Kakoe u3 npuBe€HHBIX HUKE BBIPAKEHUH XapaKTepu3yeT padoTy 3JIEKTPUYECKOro
TOJISL TI0 TIEPEMEILICHUIO 3apsa’?

1) q/U. 2) EAd. 3)qU. 4)E /Ad.

7. Kakast ¢uznueckas BenuyrHa onpenensercs OTHOIIEHHEM MOTEHIMAIbHON SHEPTrUH



ANEKTPUIECKOTO 3apsizia B AMEKTPHUESCKOM TOJIE K BEIMYUHE ITOTO 3apsiaa?

1) [ToTeHmma 3MEeKTPHYECKOTO OIS,

2) HanpsikeHHOCTD 3JIEKTPHYECKOTO OIS

3) DJIEKTPOEMKOCTb.

4) Pabota anmekTpocTaThdecKoro mojis.

8. Bo3nymiHblii  KOHIEHCAaTOp  OMYCKAlOT B KEPOCHH C  JHAJICKTPHYCCKON

MIPOHUIIAEMOCTHIO € = 2. BbiOepuTe npaBuiibHOE YTBEPKICHHE.

1) DJEKTPOEMKOCTh KOHJICHCATOpa YMEHBIIHUTCSA B 4 pasa.

2) DJIEKTPOEMKOCTh KOHJICHCATOPa YMEHBIIUTCS B 2 pasa.

3) DJEKTPOEMKOCTh KOH/ICHCATOPA YBEITMUHUTCS B 2 pasa.

4) DJIEKTPOEMKOCTh KOHJICHCATOPA HE U3MEHUTCSL.

9. Kak m3MeHHTCSI SHEeprusi JIEeKTPHYECKOro IOJsi KOHAEHCATOpa, €CII HalpshKeHHE

MEXIy ero 0OKJIaIkaMi YMEHBIIHUTH B 2 pa3a?

1) Ymenpumtes B 2 pasa.

2) Ymenbmmtes B 4 pasa.

3) VBenuuutcs B 2 pasa.

4) YBenuuurces B 4 pasa.

10. BriOepute Bce BepHblE YTBEPXKICHUS O (U3MUECKUX SIBICHUSX, BEIMUYMHAX U

3aKOHOMEPHOCTSX. 3alUIIUTE HU(PHL, IO KOTOPHIMUA OHU YKa3aHBI.

1) HanpskeHHOCTB — CHII0Bast XapaKTEPUCTUKA IIEKTPUYECKOTO ITOJIL.

2) DJNEKTPOCTATUUECKOE T0JIE CO3JA0T 3apsifibl, KOTOPBIE IBMXKYTCSI PAaBHOMEPHO B
JTAaHHOM CHUCTEME OTCUeTa.

3) B uzonupoBanHo# cucTeme anredbpandeckas CyMMa 3apsiJioB BCEX TEJl COXPaHSETCSI.

4) Temna, uepe3 KOTOpbIE AEKTPUUYECKUE 3apsIbl MOTYT IEPEXOAUTH OT 3apsHKEHHOIO Teja
K HE3apsDKEHHOMY BCIICACTBHE HAJIMUYUsl B HUX CBOOOIHBIX HOCUTENEH 3apsaoB, Ha3bIBAIOTCS

JTUDIIEKTPUKAMHU.

Tecr no Teme «Tok B pa3IMYHBIX cpeaax»

1. DJIEKTPUYECKUI TOK B Ta3ax CO3/1a€TCS ABUKECHHEM ...

1) ... CBOOOJTHBIX DJICKTPOHOB.

2) ... MOJIEKYL.

3) ... DJIEKTPOHOB, TIOJIOKUTEILHBIX H OTPHUIIATEIEHBIX HOHOB.

4) ... JIBIPOK.

2. VYkaxure npudbop, B KOTOPOM MOKHO CO3/1aTh TOK TOJIBKO B OJTHOM HarpaBJICHUH.
1) Kongencarop.

2) Pesucrop.

3) IToynmpOBOIHUKOBBIN TUOA.

4) Karymxka.

3. BriGepute Hambonee mnpaBuiibHOE MpOAOKeHUE ¢pas3bl: «TepModIeKTpOHHAS

OMHUCCHS — OTO ABJICHUC, ITPU KOTOPOM ...»



1) ... MOJIEKYJIbI BBUIETAIOT C IIOBEPXHOCTH MPOBOJHUKA.

2) ... CBOOO/THBIE JICKTPOHBI BHUICTAIOT C TIOBEPXHOCTH MPOBOIHUKA.
3) ... TIPOBOJHHK 3apspKacTCs, MOIJIONIAs 3apsHKCHHbBIC YACTHIIBI M3 OKPYIKaroIlei
Cpepbl.
4) ... CBOOO/THBIE 3JICKTPOHBI BBUICTAIOT C TIOBEPXHOCTH HAIPETOrO MPOBOTHHKA.
4. Kak Ha3bIBaeTCsI MPOIIECC BbIICICHHS BEIIECTBA HA AIICKTPOIax?
1) DJEKTPOIMTHYECKAS TUCCOIIMAITHSL.
2) HNonuzanus.
3) DJIeKTpOIIHU3.
4) DneKTpu3anusi.
| & | 4 | 4 |
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5.

Kakoii u3 rpadukoB cOOTBETCTBYET BOJIBTAMIIEPHOM XapaKTEPUCTHKE AIIEKTPOIUTOB?

6. B deThipéxBalieHTHBIM KpeMHHI J00aBWJIM B TEPBOM OIBITE MSATHBAJICHTHBIN
XUMHUYECKHH 3JIEMEHT, a BO BTOPOM — TPEXBAJICHTHBIN AyieMeHT. KakiuM THIIOM MPOBOAMMOCTH B
OCHOBHOM Oy/1eT 00J1a1aTh TOJIYIPOBOTHHUK B KOKIOM ciiydae?

1) B nepBoM — ABIPOYHOM, BO BTOPOM — 3JIEKTPOHHOM.

2) B nepBoM — 3JIEKTPOHHOM, BO BTOPOM — JIBIPOYHOM.

3) B 00oux citydasix 37€KTpOHHOIA.

4) B 00oux cimyyasix AbIpOYHOM.

7. Kakoii u3 rpaukoB COOTBETCTBYET 3aBHCHMOCTH YJAEIbHOTO COIPOTHBICHUS

MOJIyIIPOBOIHUKOB OT TEMIIEPATYPHI?

Pan P2n Pan Pan
0 » 0 > 0 » O >
t t
1 2 3 t 4

8. Kakue yacTHIbl SBISIOTCS HOCUTEISIMU 3aps/ia B MeTalax?

1) CBOOOIHBIE AIEKTPOHBI.

2) DJIEKTPOHBI U HOHBI.

3) Howubl.

4) CBOOOIHBIE TEKTPOHBI U IBIPKH.

9. Kaxk HazpiBaeTcst mporecc Co3/1aHusl HOCUTEIEH 3apsaaa B )KUJIKOCTAX?

1) DIEKTPOTUTHYSCKAST TUCCOITAITHS.

2) Nonuzanusi.

3) DJIeKTpOIIHU3.



4)

10.

1)
2)
3)
4)

DJIeKTpHU3aIHs.

B noHopHBIX MOTYyNPOBOAHUKAX AJIEKTPOIIPOBOJAHOCTD. ..
... cOOCTBEHHasl.

... IpUMECHAas dJIECKTPOHHASI.

... IpUMCCHAas AbIpOYHasd.

... OTH MaTepHaIbl IJI0OXO MPOBOJAT JIEKTPUUECKUN TOK.

Tect mo Teme «BoJIHOBEIE CBOIICTBA CBETa»

1.

Kak wm3meHmnTCcs JAJIMHA BOJIHBI KpaCHOI'0 HM3JIYUCHHUA IIpU IEPEX0AEC CBETa H3

BO3/yXa B BOay?

1)
2)
3)
2.
1)
2)
3)
3.
1)
2)
3)
4)
4.
1)
2)
3)
4)
5.

VYMeHbpmaercs.

YBenuuuBaercs.

He u3mensercs.

Kakoe u3 mpuBeIcHHBIX HUXKE BRIPAKEHUH ONpeieNsieT NOHITHE HHTephepeHIn?
Hanoxenne KorepeHTHBIX BOJIH.

Pa3znosxeHue cBeta B CIEKTpP MpHU MPETOMIICHHUU.

Orubanne BOTHOW MPENSTCTBUH.

Kaxkoe n3 HaOmogaeMbIX SBJICHUH 0OBSICHAETCS AU pakiuei ceera?

W3nydyenue cBeTa 1aMnol HaKaaIuBaHUA.

Pany>xHast okpacka KOMIIaKT-/IUCKOB.

Pany>xHast OKpacka TOHKHUX MbUIbHBIX IJIEHOK.

Panyra.

CBeT Kakoro 1BeTa MEHBIIE APYTUX OTKIOHIETCS MPU3MOM CIEKTpocKoma?
®duoaeToBoro.

Cunero.

3eJeHoro.

KpacHoro.

Kakue 13 mpuBEACHHBIX HIKE BBIPAKEHUU SIBISIOTCS YCIOBHEM HaOIIOICHUS

[JIABHBIX MAKCUMYMOB B CIIEKTpe AUBPAKIIMOHHOM peleTku ¢ neproaom d mos yriom ¢?

1)
2)
3)
4)
6.
1)
2)
3)
4)
7.

dsing =kA.

dcos o =kA.

dsing = 2k+ 1) 1/2.

dcos o= (2k+ 1) 12.

Kaxkoe siBjieHne 10Ka3pIBaeT NONEPEYHOCTh CBETOBBIX BOJIH?

Hucnepcusi.

Otpaxenue.

IIpenomiuenue.

[onspusanus.

Kakoe w3 mepeuucieHHbIX HUXKE DJJIEKTPOMAarHUTHBIX HW3JyYEHUH HMEET

HAaNUMCHBIIYIO JJIMHY BOJIHBI?

1)
2)
3)

N3nydyenne BUAUMOTO CIEKTpa.
PagnoBoiHEL
PeHTrenoBckoe u3ny4eHue.



4) VYapTpadroneToBoe U3IyucHHe.

8. YKaxuTe BCE TPaBWIbHBIE OTBETHL. JIBE CBETOBBIE BOJHBI  SIBJISIFOTCS
KOT€PEHTHBIMH, €CIIH ...

1) ... BOJIHBI UMCIOT OJIMHAKOBYIO 4acTOTY (V1 = V2).

2) ... BOJIHBI IMEIOT ITOCTOSIHHYIO Pa3HOCTh (a3 konebanuit (A@ = const).

3) ... BOJIHBI UMEIOT OJIMHAKOBYIO YacTOTy (Vi = V2) M MOCTOSHHYIO pPa3HOCThH a3
Kojebanuit (Ae = const).

4) ... BOJHBI HMMEIOT pa3Hyl dYacToTy (Vi # V2) M TOCTOSHHYIO pPa3HOCTh a3
Kojebanuit (Ag = const).

9. Kakue u3 u3imy4eHnii HCTIONb3yOTCS ISl UCCIIEIOBAHUS CTPYKTYPBI M BHYTPEHHUX
neEeKTOB TBEP/BIX TSIl U KOHCTPYKITUIA?

A. YieTpaduoneToBoe U3IyUCHHE. 1) A.

b. 'amma-uzinyuyenue. 2) Aub.

B. Buaumoe uznyuenue. 3) A, B, ]I

I'". PanyoBOIHEL 4) Bu I

J1. PEHTreHOBCKOE U3Iy4YECHHE.

10. Ha pucyHke npuBeneHbl CIIEKTp MOIVIOIICHUS Pa3peKEHHBIX aTOMapHbIX MapoB
HEU3BECTHOTI'O Ta3a (B CEpeUHE) U CIIEKTPhI MOIMIOLIEHHs MapoB BOAOpoja u reaus. B cocras
HEW3BECTHOTO Ta3a BXOAUT(-T) ...

1) Bonopon.
H 2) Ienmii.
3) Bomopon u renuii.
- 4) Hu Bonopon, Hu renmii.

He

2.4. Unbie (popMbI KOHTPOJILHO-OLICHOYHBIX CPEICTB

KontposbHnas padora no reme «MexaHUKa

1. Y3 cocTostHHS TIOKOE TEJIO HAayajo JBUKEHHE C yCKOpeHHMeM paBHBIM 8 M/c’. Kakoma
CKOPOCTb T€JIa, €CJIM OHO MPONUIO yTh 4 M?

2. JlnuHa MAHYTHOM CTpenku paBHa 5 cM. Uemy paBeH IyTh, IPOXOIMMBIN KOHIIOM CTPEJIKH
3a24?

3. ABTOMOOMIIL Maccoii 4 T IBUXKETCA B TOPY, yroil HakJoHa Kotopoii 30°, ¢ yckopenuem 0,2
m/c?. Haiitu cumy Tarm, ecimu ko3 duiumenT Tepaus pasen 0,04

4. [lap maccoii 2 KT IBUXKETCSI CO CKOPOCTHIO 4 M/C U CTAJIKUBAETCSI C HEMOABUKHBIM IIapOM
Maccoit 6 kr. KakoBa Oy1eT CKOPOCTh M HaIlpaBJICHUE ABUKEHUS MEPBOTO MIapa Mocie ynpyroro
yzapa, eciii CKOpOCTh HEMOABM)KHOTO 11apa Moclie yaapa oKaxercs paBHOH 1 m/c?

5. C xakoil Ha4aJIbHOM CKOPOCTHIO HAJJ0 OPOCUTH BHU3 MU C BBICOTHI 10 M, YTOOBI OH mocCIe
yZAapa 0 3eMJII0 IOJHsICS Ha BbicoTy 20 M?

KontposbHas padora no reme «MoJiekynsipHas GU3NKa U TEPMOIMHAMUKA»



1. Onpenenute TemnepaTypy rasa, €Clid CpeiHsAs KMHETHUYeCKas SHEPrusi XaOTHUYECKOIro
JBIKEHUS €ro MoJIeKys paBHa 5,6%10° 2! JIx. Ipu kakoii Temmeparype OyneT HaXOAUThCS Ta3,
€CJIM CpeJHss KHHETUYECKask SHEPI s MOJIEKyJl yMeHbIIuTCs Ha 20%?

2. B cocyne BMectumocTbio 500 cM® comepaxures 0,89 r Bogopoaa npu Temmepatypel 7°C.
Haiitn naBnenue rasa.

3. Ilpu wmzobapHoMm pacmmpenuu 20T Bojopoaa €ro o0bEM YBEIUYWICS B 2pasa.
HavanpHas temmneparypa raza 300K. Omnpenenure pa®oTy pacHIMpeHHs Tras3a, H3MEHEHHE
BHYTPEHHEH SHEPTUU U KOJIMYECTBO TEIJIOTHI, COOOIIEHHOM 3TOMY ra3y.

4. B mammHHOE Maciio Maccor 6 kr npu Temmneparype 300 K onymieHna craibHas netainb
Mmaccoii 0,2 kr npu Temrieparype 880 K. Kakas Temneparypa ycTtaHOBHIIACH ITOCTIE TEINIOOOMEHA?
(cmacio = 2100 Ix/kr- K, Ceram = 460 Ix/xr-K)

5. B uneanbHON TEIJIOBOM MalIMHE 3a CUET KaXA0I0 KUJIOJKOYJIS SHEPTHH, OJTYyUYEHHON
ot HarpeBarens, coBepiraercsa 300 J[x pabotsl. Ompenenute KIIJ[ mamuubel U temmneparypy
HarpeBaTesis, eciii TeMuneparypa xoioauibHuka 17 °C.

Kourtposnnas padora «Konedbanusi 1 BOJHBD

1. [laHo ypaBHeHHE rapMOHHUYECKOro kKosiebanus: x = 0,4 cos5nt. Onpenenure aMIUIUTYAY
U TIepuoJ1 KoneOaHui.

2. llpykuna moj neWCTBHEM NPUKPEIJICHHOTO Tpy3a Maccoil 5 kr coseprimia 45
KoyiebaHui 3a MUHYTY. HaliTH ®KeCTKOCTh MPYKHUHBL.

3. Ompenenute CKOpOCTh 3ByKa B BOJE, €CIM M3BECTHO, YTO MCTOYHUK KOIEOJIETCS C
nepuozaoM 0,002 ¢ 1 mpu 3TOM U3JIydaeTcsi BOJIHA € JUIMHOU 2,9 M.

4. Ompenenutre MHAYKTUBHOCTh KaTYIIKH KOJEOATEIBHOTO KOHTYpa, €CIU EMKOCTh
KOHJIeHcaTopa cocTaisieT 5 MKD , a mepuoa kosebanuii 0,001 ¢?

5. OnpenenuTe NEePHOJ U YACTOTY paguonepeaaTynka, paboTaroero Ha BoIHe JuHoMi 30
M?

2.5. Bonipochl M 3a1aHus K 3a4eTy

v, M/c
404

00 13 34 Sto

Ha rpaduxe mnpuBeaeHa 3aBUCHMOCTb CKOPOCTH Tejda OT BPEMEHHM NpPU MNPSIMOIMHEHHOM
nerxeHnn. Omnpenenute no rpaguky yckopenue tena. (OTBeT naiiTe B MeTpax B CEKyHAY B
KBajpare.)

2. ABTomo6mib Maccoit 1000 KT TBUIKETCS ¢ TOCTOSTHHOM MO MOYJIEO CKOPOCTBIO 10 BBITYKIOMY
MocCTy. ABTOMOOMIIb JEUCTBYET HAa MOCT B BepxHei ero touke ¢ cunoit F = 9000 H. Cuna, ¢
KOTOPOH MOCT JIeficTByeT Ha aBTOMOOWJIb, paBHA

3. C GasrkoHa ¢ BBICOTHI 5 M OpOCarOT MY B TOPH30HTAILHOM HaIpaBiieHnH. HaganbHast CKOpOCTh
Mmsaa 7 m/c, ero macca 0,1 xr. Uepes 2 ¢ mocie Opocka UMITYJIbC Msi9a MPUOTH3UTEIHFHO PABEH

4. B xakux Tenax — TBEPBIX, KHUJIKUX UM ra3000pa3HbIX — MPOUCXOIUT U Py3us?

5. CKOJIBbKO MOJIEKYJI COJIEPKUTCS B Karie BoJbl Maccoii 0,3 r?

6. Kak wu3MeHUTCS IaBleHHE Pa3peKEHHOr0 OJHOATOMHOIO Tasa, €ClId MpH YBEJIUYCHHUH

KOHIICHTPALlMU MOJIEKYJI Ta3a B 3 pa3a ero abCooTHas TeMIepaTypa yBeIHUUTCs B 2 pa3a?
7.
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Ha pT—nuarpamMme oToOpaskeHa OCIEI0BATEIBHOCTh TPEX mporieccoB (1 — 2 — 3) usMeHeHus
COCTOSTHUS 2 MOJIb HJealbHOr0 raza. Kakosa sTa 1nociiejoBaTeabHOCTh MPOLIECCOB B raze?

A) pacuipeHue — HarpeBaHHe — OXJIXKICHUE

b) pacummpenne — oxnaxaeHue — cxKaTue MpH MOCTOSHHOM TeMIieparype

B) HarpeBanue — cxatue npu NOCTOSSHHOW TEMIIEPAType — OXJIAKIACHHUE

I') HarpeBaHue — pacIIUpEeHUue — CKaTHE

8. OTHOCHTENbHAS BIAYKHOCTh BO31lyXa B 3aKphIToM cocyzae 30%. Kakoii craneT oTHOCHTEIbHAS
BJIQXKHOCTb, €CJIM 00bEM cocya PU HEU3MEHHON TeMIepaType YMEHBIINUTD B 3 pa3za?

9.

P B

Ha pucynke npezacraBieH rpaduk HUKIMYECKOTO MpPOIEcca, MPOBEAEHHOIO C OJHOATOMHBIM
ujeanbHbM ra3oM. Ha KakoM M3 ydyacTKOB BHYTPEHHSsSI JHEpPIUsl raza yBeIMUMBAJIach?
KonnyecTBo BemecTBa ra3a nocTOsSHHO.

10. Cunbpl 57EKTPOCTaTHUECKOTO B3aMMOJEHCTBHSI MEXKIYy IBYMS TOUYEUYHBIMU 3apsDKEHHBIMH
TelaMu paBHbl 1o Monaymo F. Kak wu3MeHutcs Moayiab CHII  3JEKTPOCTATHUECKOTO
B3aMMOJEMCTBYS MEKIY ITUMH TEJIaMH, €CIH 3aps] KaXI0T0 Tejla yBEJIUYUTh B 3 pa3za?

11. Kak u3MeHUTCS BENUYMHA 3apsijia, MPOLIEAIIEro Yyepe3 MOoMepeyHoe CeYeHHe MPOBOJIHUKA,
€CJIA CHJIa TOKA YMEHBIINUTCA B 2 pas3a, a BpeMs IPOTEKaHMsI TOKA B IPOBOJHUKE YBEIMUUTCS B 2

pasza?

12.

®———4———-0
EZI;| } _‘3

MarauTHOe II0JIE CO3JaHO B TOYKE A ABYMs TapaJluICIbHBIMU JJIIMHHBIMU

MMPOBOAHUKAMU C TOKaAMU 1 lu ] 2, PacCoJIOKCHHBIMUA MCPIICHAUKYJIAPHO IIJIOCKOCTHU YCPTEKA.

Bexropst 21 n B> g 1ouke A HAaIpaBJICHHI B TNIOCKOCTH YepTeka CICAYIOINM 00pa3oM:
A) Br __ paus, B2 — BBEPX

B) 81 — BBepx, £ — BBepx
B) B __ BHU3, B> puus

I) 1 — Beepx, 52 — BHus

13. Maruut BEIHOCUTCS 13 aJIIOMUHHEBOIO KOJIbIIA. HanpaBneHHe TOKa B KOJIBLIC ITPOTHUB 4acoBOM

CTpPEJIKU CO CTOPOHBI Maruuta. Kakum mostocoM MarHuT oOpaiieH K KOJbIy?
14.



MareMaTH4ecKuii MasTHUK C TEepUOJOM KoyieOaHWW 7 OTKJIOHWIM Ha HEOOJBIIOW Yros OT
MOJIO’KEHUSI PABHOBECHUS U OTIYCTHJIM C HayajJbHOW CKOPOCTHIO, paBHON HYIO (CM. PUCYHOK).
UYepe3 kakoe BpeMsi IOCIE ATOr0 IMOTEHIMalbHAs JHEPrusi MasTHUKA B MEPBBIA pa3 BHOBb
nocturHeT MakcumyMa? ConpoTHBIIEHHEM BO3yXa MpeHeOpeyb.

Kak u3meHunTcs neproa cOOCTBEHHBIX AJIEKTPOMArHUTHBIX KOJICOaHUH B KOHTYpE (CM. pUCYHOK),

ecnu kitou K riepeBecTy 13 nojoxkeHust 1 B nmonoxenue 27
16.

" -

Ey] 4321

Ha pucynke n3zo0paxeHa quarpamma sHEpreTHUecKux ypoBHei atroMma. Kakoii nndpoit o6o3HaueH
NepexoJl, KOTOPbI COOTBETCTBYET U3IyUeHHUIO (POTOHA C HAUMEHbBIIEH SHeprueii?

17. Ha pucynke mnpexacrasineH ¢parmeHT Ilepuoanueckoil cucrembl snementoB J[. .
MenneneeBa. 1lon Ha3BaHMEM Ka)XJ0TrO 3JIEMEHTA NPUBEIACHBI MAaCCOBBIE UMCIIA €TO0 OCHOBHBIX
CTaOUJIBHBIX M30TOMNOB. [IpM ATOM HMXKHUI MHIEKC OKOJIO MAaccOBOIO 4YHCIa YKa3bIBaeT (B
IPOILEHTaX) PaCIPOCTPAHEHHOCT U30TOIA B IIPUPOJIE.
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Yuciio npoTOHOB M YHCIO HEUTPOHOB B SJPE CAMOIO PACIHPOCTPAHEHHOIO H30TOINA TaJlIus

COOTBETCTBEHHO PAaBHO
18.

i
i
1
|
|
0 1 23 456 78 I, MeC.
Ha pl/IcyHKe HpeHCTaBHCH I‘pa(bI/IK U3MCHCHUA YHCJIa HIICp HaxoJdAmerocsa B HpO6I/IpK€
paI[I/IOEIKTI/IBHOFO Mn30TO0I1a C TCUCHUEM BpeMeHI/I. KaKOB HepI/IOII HOHypaCHaﬂa 3TOro I/I30TOHa?



