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INOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo ¢usmke ©6a30BOro ypoBHS Ha YPOBHE CpPETHETO OOIIEro
oOpa3oBanusi pazpaboTaHa Ha OCHOBE TOJOKECHHM W TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOM MporpaMmsl, npeactaBieHHbIX B OI'OC
COO, a Ttakxe ¢ yuéroM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMK MpernojiaBaHnusi yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra”u3anusx Poccniickon denepanum, peanu3yommux OCHOBHBIE
oOpa3oBaTeybHbIE TPOTrPAMMBI.

ConepxaHue mporpaMMmbl MO (U3MKE HaNpaBieHO Ha (QOpMUpOBaHUE
€CTEeCTBEHHO-HAYyYHOU KapTUHblI Mupa oOydarommxcs 10-11 xnaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-ACSATEILHOCTHOIO
nonxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpPEeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TakKe YUYUTHIBAET HEOOXOAMMOCTb peaM3alMU MEXIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-Hay4YHbIMH Y4YE€OHbIMU IHpenMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIENM M3y4YeHUs (PU3MKUA HAa YPOBHE CPEAHEro OOLIEro
oOpa3oBaHUsl, TUIAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTaIpeIMETHBIC, TpeAMeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIHTATHI OCBOCHMS Kypca (PU3UKU HAa OA30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIC PE3yIbTaThl IO roJaM 00yUYeHUS,

e cojepkaHue yueOHOTo npenmMera «Du3nka» 1o rogam o0ydeHus .

®duznka Kak Hayka O HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMNas B
KayecTBe y4eOHOIo IMpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromiemM mupe. LIKoapHbIN Kypc GU3HKK — cUCTEMOOOpa3yOIni
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHWH, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszudeckorr reorpadueid u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUMX 3HAHUW  ONpejeNsieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKd, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, MOJIyYEHHS HOBBIX MATEPHAIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yuenne ¢u3MKu BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydarommxcs, B (opMupoBaHHEe YMEHUU MPUMEHSTH
HAy4YHbIH METO]I TO3HAHUS MPU BBINOJHEHUH UMU Y4€OHBIX HCCIEIOBaHUM.

B ocHoBy Kkypca ¢usukm s YpOBHS CpEIHEro o0O0mIero oOpa3oBaHUs
MOJIOKEH pAI HUJEW, KOTOpblE MOXXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
MIOCTPOCHHS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3liejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW MaTepual Kypca (PHU3MKH
o0beuHEH BOKpYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIseTcCs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus Tpearnosiara€T HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTCHIMANTA (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM O0OImIeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U DKOJIOTHUYECKUMU TIPOOIeMaMHu.

Hoess npuxnaowoii  umanpasnennocmu. Kypc dusuku  mpegmnosaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes osxonocuzayuu peanusyeTcss TOCPEJACTBOM BBEICHUS DIIEMEHTOB
colepKaHMs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takxke O00CyXKIACHUs
npo6JieM palOHAIBHOTO MPUPOIONIOIB30BAHMS U HKOJIOTUYECKOM 0€30acHOCTH.

CrepXHEBBIMHU dJIEeMEHTaMU Kypca (DU3UWKM Ha ypPOBHE CPETHEro OOIIero
o0pa3oBaHus ABJSIOTCS (Qu3uueckue Teopuu ((HopMUpOBaHHE MPEACTABICHUN O
CTPYKTyp€ MOCTPOEHUS (PU3HMUECKON TEOpHH, poiau (yHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TMPEJCTABICHHUSIX O MPUPOJE, TpaHUIAX
NPUMEHUMOCTH TEOpHl, JJIsI OMNUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
HPOIIECCOB).

CHUCTeMHO-AeSTENbHOCTHBIN TOJX0/I B Kypce (DU3UKU peanu3yeTcs Mpexke
BCEro 3a CUET OpraHU3allid 3KCIEPUMEHTANIBHOU AESITENIbHOCTH O0YyYaroIIUXCH.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIIOJIb30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB H J1A0OpaTOpHBIX padoT,
KOTOpBIE B IporpamMme 1o (pusuke oObeIMHEHBI B OOIIMA CIHCOK YYCHHYECKHX
pakTUYecKux paboT. BriieneHne B yKa3aHHOM IepeyHe J1abopaTopHBIX padorT,
MPOBOJAMMBIX JUISI KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKaMU
00pa3oBaTEIBLHOIO Mpollecca MCXONd U3 OCOOCHHOCTEW IUIAHMPOBAHUS U
ocHameHuss kabwHeta Qusuku. Ilpu »>ToM obecmeunBaeTCs  OBJAJICHUE
0oOy4YaronMMuUCs yMEHUSIMUA TPOBOJUTH KOCBEHHBIE W3MEPEHHS, HCCIIECIOBAHUS
3aBUCUMOCTEH (U3UUECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

Bosnbiioe BHUMaHUE yAeNseTCA PEUICHUIO PACUETHBIX U KAUECTBEHHBIX 33]1a4.
[Tpu sTOM 71 pacyETHBIX 3a/1ay MPUOPUTETOM SIBIISIFOTCS 33/1a4M C SIBHO 3aIaHHOU
¢bu3nyueckoil MOJENbl0, TO3BOJSIONIME TMPUMEHSATH HW3YUYEHHBbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaK W HHTETPUPYs 3HAHUS U3
pPa3HbIX pa3zienoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
00OBsSCHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHWA W TIPOIECCOB B OKpPYIKarOIIEH
XKU3HHU, TpeOyromue BbIOOpa (PU3MUECKONM MOJAENU JUIsl CUTyallud MPaKTUKO-
OpUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOCCIICUCHHIO YydYeOHOTO Tipoliecca 0a30BBIi ypPOBEHb Kypca
GbU3UKHN HA YPOBHE CpeAHEro o0Iiero oopa3oBaHus JOJKEH U3Y4aThCsl B YCIOBUSAX
IpPEeIMETHOTO KaOuHeTa (M3WKU WM B YCIOBUSX HMHTETPHUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4HOro Iukia. B kaOuHere (QU3UKU JOIKHO OBITH
HeoOXouMoe J1labopaTopHOe OO0OpYAOBAHME JJIA BBIMOJHEHUS YKa3aHHBIX B
nporpamMme 1o (U3HKe YYCHHYSCKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
000pyoBaHUE.

JlemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH U OOECMEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B MporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAUUi s
UCCIICIOBAHNUS ~ WM3Y4YaeMbIX  SBJIEHUH ¥  MPOIECCOB, OMIUPUYECCKUX U
(byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE JII YYEHUUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMaTUYECKUX KOMIUIEKTOB U OOecreunBaeTcsi B pacuére
OJIHOTO KOMILJIEKTa Ha JBYyX oOOydJarommuxcs. TeMaTHYecKHe KOMIUICKTBI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIIBbHBIX CUCTEM B BUJIE ITU(POBBIX Jab0OpaTopuil.

OCHOBHBIMHU 1EJISIMU U3y4€HHsI PU3UKHU B 0011eM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTPEMJICHUS OOYYAOIIMXCS K HAyIYHOMY
W3YUYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTyaIbHBIX W TBOPYECKUX
CIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TO3HAHUSA U (POPMUPOBAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YUCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PH3UKH;

e (opmupoBanue yMmeHUW OOBSCHATH SBICHHUS C HCIOJb30BAaHUEM
bu3HUecKrX 3HAaHUHM U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHHE TpeACTaBICHUN O PO (PUMKH JJI Pa3BHTHS JIPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STUX Telield 0OecTieunBaeTCsl PEIICHUEM CISAYIOIMMX 3a1ad B

nporiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHusI:



e MpHUOOpETEHHUE CUCTEMBbl  3HaHWUU 00 00mmx bU3UIECKUX
3aKOHOMEPHOCTIX, 3aKOHAaX, TEOPUSIX, BKJTFOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (QopMHupOBaHHWE yMEHHH MPHUMEHSATH TEOPETUYSCKUE 3HAHUSA IS
00bsICHEHHUS (PU3MYECKUX SBJICHUH B TPUPOAEC H IS TNPUHATHUS
MPAKTUICCKUX PEIICHUI B MTOBCEIHEBHOM KU3HU,

e OCBOCHHE CIIOCOOOB peIICHUS pPa3IUYHBIX 3a7ad C SBHO 3aJIaHHOMN
dbu3ndeckoil MOMAENBI0, 3a/1ad, MOAPA3yMEBAIOIINX CAaMOCTOSTEIHLHOEC
co3JlaHne (PU3HMIECKON MOJICIH, aJICKBATHOM YCIIOBUSM 3a]1a4H;

e TMOHHMMaHWE (PU3NYECKUX OCHOB M TMPHUHIMIIOB JCHCTBUS TEXHHUUYECKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIECCOB, MX BIMSHUSA Ha OKPYKAIOITYIO
cpeny;

e OBJIAJICHHEC METOJAMH CaMOCTOSTEIHHOTO IUIAHUPOBAHMS M IPOBEICHHS
(bU3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W HHTEpIpeTanur WHGOPMAIIUH,
OTIPEICJICHHS JOCTOBEPHOCTH MOJYYCHHOTO PE3yiIbTaTa;

e CO3JIaHWC YCIIOBHH IJISI Pa3BUTHS YMEHHI MPOEKTHO-UCCIIEI0BATEILCKOM,
TBOPYECKOU EATEIBHOCTH.

Ha w3yuenue ¢usuku (06a30BBIi YpOBEHB) HAa YPOBHE CpEIHEr0 OOIIETo
obpasoBanust orBoguTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezem0), B
11 knacce — 68 yacoB (2 yaca B He/IEIIO).

[Ipenymaraemeiii B mporpamMme 1o GU3WKE TEPeUYeHb Ja0OpaTOPHBIX U
MPAKTUYCCKUX pPalbOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
IPOBEJCHUS JAaOOPAaTOPHBIX pabOT M OMBITOB C YYETOM HHJIMBHUIYATBHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



COJEPXXAHME OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3uka u MeToAbl HAYYHOT 0 NO3HAHUA

®usnka — Hayka o npupone. HayuHble mMeTOABI NMO3HAHUSA OKPYKAKOLIETO
mupa. Pomnp OKCrepuMeHTa M TEOpUM B IPOLECCE MO3HAHMS IPUPOIBI.
DKCHEPUMEHT B (PU3HKE.

MopenupoBanue (pu3Mdyeckux sBICHUNA M TpolieccoB. HayuHble TMIOTE3bI.
®duznyeckue 3aKOHbI U TEOpUHU. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons u Mecto ¢usmku B HOpMUPOBAHUM COBPEMEHHOW HAyYHOU KapTHHBI
MHPA, B IPAKTUYECKOMN JAEATEIILHOCTHU JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBHXKECHUSI.
Cucrema orcuéra. TpaekTopus.

[Tepemernienue, ckopocTh (CpedHsisl CKOPOCTh, MIHOBEHHAs CKOpPOCTh) M
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKIMH HAa OCH CHUCTEMBl KOOPAMHAT.
CiioxeHne nepeMeneHui 1 CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJIMHEHHOe nBrkeHue. [paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, IYyTH M TEPEMELICHUS
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBobOoiHOE TIazieHre. Y CKOpeHUE CBOOOIHOTO MaiCHUSI.

KpuBonunennoe  nBuwxeHue. JIBWOKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPYXHOCTH C IIOCTOSIHHOW MO MOZYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JJUHENHAA
ckopoctb. [lepuon n yactora obpanieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuuecknue yCTpPOMCTBa M MPAKTUYECKOE TMPUMEHEHHE. CIUIOMETP,
JBI)KEHUE CHAPSJIOB, IIEMTHBIE U PEMEHHBIC TTepeIavun.

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WILIIOCTPALUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpazoBanue IBUKEHUIN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBuxkeHus Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

Hanpasienue ckopoct Ipu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yyeHne HEPAaBHOMEPHOTO JIBUXEHHS C LEIBIO ONPEACIEHUS] MTHOBEHHOMN
CKOpPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY IIyTAMH, I[POUIECHHBIMU TEIOM 3a
MOCJICIOBATEIbHBIC PAaBHBIE MPOMEKYTKHM BPEMEHU TIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yuyeHne nBMKEHUS IAPUKA B BA3KOU )KUIKOCTH.

N3yuenune aBuxeHuUs Temna, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipuaiun  otHocutenbHOCTH  ['aynmmnes.  Ilepselii  3akoH  HbrotoHa.
HNuepuuanbHbpie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoil 3akon HproToHa
JUI MaTEpUaIbHOU TOUKHU. Tpernil 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbxkectu. llepBas kocMmuueckas
CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenue. Bunst Tpenus (mokosi, ckoyibkeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOJIbKEeHUS U cuiia TpeHus nokos. Koadduuent tpenus.
Cuna conpoTHUBIICHUS MPU IBUKEHUU TeJa B )KUIKOCTH UJIU Ta3e.

[ToctynarenbHOE U BpalaTeabHOE JBUKEHUE aOCOMIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamleHus. Ilmedo cumbl. YcnoBus
paBHOBeCUs TBEPIOIO TEIIA.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE. IOAUIUITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBneHune nHepUHM.

CpaBHeHHE MacC B3aUMOAECHCTBYIOIIMNX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopMaIiiu.

HesecomocTts. Bec Tena npu yckOpeHHOM noAbEME U MAJCHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHS TBEPAOTO Teja. Buabl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HccnenoBanne ycCIIOBMM PAaBHOBECHS TBEPAOrO TeEJNa, HUMEIOLIET0 OCh
BpAILICHUS.

Tema 3. 3axoHbl cOXpaneHus 6 MexaHukKe

WNmnynabc marepuaabHOW TOUYKM (Tesia), CHCTEMbl MAaTEPUABbHBIX TOYEK.
Nmnynbe cuiibl 1 W3MEHEHUE MMITYJIbCa Tejla. 3aKOH COXPaHEHHS WMITYJIbCA.
PeakTuBHOE NBHKEHHUE.

Pabora cusnbl. MOIIHOCTH CHUIIBL.

Kunetnueckass sHeprus MarepuaibHOM TOYKU. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nedhopMupoBaHHOM  TIpykuHbI.  [loTeHnManbHast  2HeEprust Tena  BOIU3H
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. Csi3b paboOTHI
HEMOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXAaHMYECKOM HIHEPIHMM CHUCTEMBI TEIl.
3aKOH COXpAHEHUS MEXAHUYECKOU SHEPTHM.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

TexHnueckne yCTpOWCTBA M IMPAKTUYECKOE NMPUMEHEHHE. BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexon NOTeHIIMATEHON YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomol

N3yueHnne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHHYECKOW HHEPTUr
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pa3nen 3. MouiekyJisipHasi pu3nKa 4 TEPMOIHUHAMHKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOU MeopUU

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep [BHXKEHHUS U
B3aWMOJICMCTBUSI YaCTUI] BEIIECTBA. MoOJENM CTPOCHUSA Ta30B, XKUJIKOCTEU H
TBEPJIBIX TEN U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl Mosiekysl. KonnuectBo BemectBa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzMmepenue. lllkana temmneparyp
Llenbcus.



Mopenp  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpEHEM KUHETUYECKOM DJHEPruM TEIUIOBOTO JBWXKEHUs dactull rasa. [llkama
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH [lanbToHa. M30mpouecchl B MAEaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHWe H3OMPOIECCOB. H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckre yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE. TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BeliecTBa, ¢oTorpapuu
MOJIEKYJI OPraHUYECKUX COCTUHEHHI.

OmnbITel 10 U PY3UN KUAKOCTEH U ra3oB.

Mopenb 6pOyHOBCKOTO JBUKCHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOILINE CYyILLIECTBOBAHUE MEKMOJIEKYJIISIPHOTO
B3aUMOJICUCTBUS.

Mopnens, HIUTIOCTpUPYIOLIas NPUPOLY AABJIEHUS ra3a Ha CTEHKHM COCY/[Ia.

OneITBl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUS HJACAIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomeol

Onpenenenne Macchl BO3QyXa B KJIACCHOM KOMHAT€ HA OCHOBE M3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATYphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOIO
rasa.

Tema 2. Ocnosbt mepmoouHamuku

TepmonnHaMuueckass cucreMa. BHYTpeHHSsS JHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U crloco0bl €€ n3MeHeHus. KonnuecTBo TeroTel U padboTta. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  MJACAIBHOrO  rasa. Buael  Temionepenayu:
TEIJTIONPOBOJHOCTh, KOHBEKIIUS, U3IyYCHHUE. Y IeJIbHAS TEIUIOEMKOCTh BEILECTBA.
KonnyecTBo TEIIoTel py TEIUIONEepeaaye.

[lonsiTue 00 aauabatHoM mpouecce. llepBblid 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenne mepBOro 3akOoHa TEPMOJAMHAMUKHM K H3ompoueccam. ['paduueckas
UHTEpHpeTanus paboTkl rasa.

Bropoii 3akon TepmoaguHamuki. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TermoBble  MamuHbl.  [IpyHIMOBL ~ AEMCTBUS  TEIUIOBBIX ~ MAILUH.
[Ipeobpa3oBanus SHEPruu B TEIUIOBBIX MamuHax. KoadduiueHT mone3Horo
nericTBus TeruioBor MamwuHbl. [lukn KapHo u ero ko3pduumMeHT moe3HOro
JENCTBUA. DKOJIOTUUECKHE MPOOIEMBI TETIOAHEPTETUKH..



Texnuueckue yCTpPOWCTBA U TMPAKTUYECKOE TMPUMEHEHHE. JIBUTaTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MpPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKH TOJ JNEWCTBHEM CXATOTO BO3JyXa, HarpeBaHue >pupa B
JaTyHHOH TpyOKe myTéM TpeHus (BUICOICMOHCTPAIIHS).

N3meHneHnne BHyTpeHHEH sHeprun (TemiepaTypsl) Tella Ipy TeIuionepeaaye.

OnpIT 1O aauabaTHOMYy PpACHIMPEHHIO BO3ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoi TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPAaHUS, PEaKTUBHOTO
JIBUTATEIA.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenue yaenpHOM TENI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewyecmea. Pazosvie nepexoont

[TapooGpazoBanue u koHaeHcanus. Mcmapenne u kumnenue. AOCOTIOTHAS U
OTHOCUTEJbHASL BIIAXHOCTh BO3AyXa. HacblmieHHbId map. YenbHas TeIuioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIABJICHHUS.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble Marepuanbl. [lmaBnenue u
KpUCTaiu3aius. Y nefpHas Teriora miasieHus. Cyonumanus.

VYpaBHeHue TerioBoro dajsaHca.

TexHu4yeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE. TUTPOMETP H
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOJYYEHUS COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHCIIe HAHOMATEePUaIoB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenune npu moHMKEHHOM JTaBJICHUU.

CnocoObl U3MEepEeHUs BIIAKHOCTHU.

HaGnronenue HarpeBanust  MiiaBJIeHUsT KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaJIOB.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomeol

N3mepeHre OTHOCUTENIbHON BIAXKHOCTH BO3/1yXa.

Pa3znea 4. JaekTpoanHaMuKa
Tema 1. Inekmpocmamuka
OnekTpu3anus Ten. ONEKTpUYEeCKud 3apsan. JIBa BuAAa 3IEKTPUYECKHX
3apAnoB. IIpOBOJHUKM, IUANEKTPUKUA W IOJYIPOBOJHUKH. 3aKOH COXpPAHEHUS
AIIEKTPUYECKOTO 3apsiaa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil dneKTpUUECKUi 3apsil.
Onekrpuueckoe mnone. Hanpspk€HHOCTe  dnekTpuueckoro  mois.  [IpuHnun



CYIIEPIIO3ULINU DJIEKTPUUECKUX TOJeH. JIMHUKM HanpsiKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Pabora cun  anextpocratmyeckoro  mons.  [lorennman.  PasHocTh
MOTECHIMANOB. [IpOBOAHUMKM © JUANEKTPUKA B AJICKTPOCTATUYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

DnekTpo€MKocTh. KonaeHncarop. DIeKTpOEMKOCTh TJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOTO KOHAEHCATOPA.

TexHUuecKkne YCTpPOMCTBA W TMPAKTUYECKOE MPUMEHEHUE. SIIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATHUYECKAsT 3allldTa, 3a3eMJICHHE DJIEKTPONpHOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN alliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopelicTBrE HAIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JI€ 3aPSKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DIIEKTPOCTATUYECKAs 3aIUTA.

JIMAIIEKTPUKU B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTbh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
IJIACTHH, PACCTOSHUSA MEXAY HUMHU U TUIEKTPUIECKOW MPOHULAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATopA.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomeol

H3mepenne 2i1eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosaunstii an1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUUYECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsikenune. 3akon OMa 1714 ydacTKa LEeTu.

DIIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapauIeNbHOE, CMEIIAHHOE COCTMHEHUE IPOBOJHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jxoymns—Jlenma. MomiHOCTh
AIEKTPUYECKOr0 TOKA.

DIIEKTPOABIKYIIAsl CHJIA U BHYTPEHHEE COMPOTUBIICHUWE HMCTOYHUKA TOKA.
3akoH Oma 15 TOTHOH (3aMKHYTOH) AJeKTprdeckoi enu. KopoTkoe 3aMbIkaHue.

DNIeKTpOHHAs  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJIOB OT TeEMITepaTypbl. CBEPXIIPOBOIUMOCTb.

DJIEKTPUUECKUM TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas u MpUMECHAas MPOBOJIUMOCTh
noynpoBoAHUKOB. CBoiicTBa pP—N-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIMTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS. DJIEKTPOIU3.



DJIEKTpUUECKU TOK B razax. CaMOCTOSTEIbHBIA U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE. aMIepMmeTp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, DIJIEKTPOHArpeBaTesibHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JUO,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTIPOBOTHUKOBBIN THO/, TaIbBAHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COIMPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOILA TN TTONIEPEYHOT0 CEUYEHHS U MaTepuaa.

CmemaHHOE COeIMHEHUE MTPOBOAHUKOB.

[IpsiMoe wu3MepeHue SIEKTPOABIKYIIEeH cuibl. KopoTkoe 3ambIKaHHe
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIIUTOB.

HckpoBoil pa3psa M IpOBOAUMOCTb BO3IyXa.

OHOCTOPOHHSISI TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenune cMEaHHOro COeIMHEHUSI PE3UCTOPOB.

N3MepeHne 35IeKTPOABUKYIIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

Habnronenue snexrposusa.

MexnpeaMeTHble CBS3H

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMM MaTeMaTHKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA. SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3udeckas BEIWMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuka. pelieHUE CUCTEMbl YpaBHEHHM, JIMHEWHas (QyHKIUA,
napabosna, runepOosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCH KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOHM npupoje, nuddysus, ocMoc,
TEIUIOOOMEH JKUBBIX OpPraHu3MOB (BHIbI TEILIONEPEaayuH, TCIIOBOC PaBHOBECHE),
AJIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJIE.

Xumusi: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH U



ra3oB, S3JIEKTPHUYECKHE CBOICTBA METAJUIOB, B3JEKTPOJIUTHUYECKAs IUCCOLMALINS,
raJibBaHUKA.

l'eoepaghus: B1aKHOCTH BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonoeus. npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXAaHU3MOB,
y4€T TpEeHUS B TEXHUKE, MOJAIIUIHUKHA, HCMHOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHMKE (pakeTa, BOJOMET W JpYyrue), JIBUTATENIb BHYTPEHHETO
cropanusi, mapopasi TypOuHa, ObITOBOM XOJIOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTHUU
MOJIyYEHUSI COBPEMEHHBIX MAaTE€pUaJiOB, B TOM YKCJIE HAaHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE DJIEKTPOIPHUOOPOB,
KCEpOKC, CTPYUHBI MIPUHTED, AJIEKTPOHArpeBaTEIbHbIE puoOOPHI,
AIEKTPOOCBETUTEbHBIE PUOOPHI, rajbBaHUKA.

11 KIIACC

Pa3znea 4. DaekTpoanHamMuka

Tema 3. Maznummnoe noe. I1eKMpOMaAZHUMHAA UHOYKUUSA

[locrostHHble  MarHuThl.  B3anmMoAeHCTBHME  MOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOW HHAYKUMH. [IpuHoun cyneprnosuuuu
MAarHuTHBIX TOJed. JINHMM MarHUTHOM MHAYKUMU. KapTWHAa JIWMHWUNA MarHUTHOU
VHYKIWAH MOJISI TOCTOSIHHBIX MAarHuTOB.

MarauTHOE 1MOJ€ MPOBOJHMKA C TOKOM. KapTmHa IMHUNA HMHAYKIWA
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOrO ITPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoOBOIHUKOB C
TOKOM.

Cuita Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moyib U HanpaBieHUe. [|BUKEHHE 3apsSyKEHHON YaCTHUIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiel Jlopeniia.

SIBneHne 3NEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BeKTOpa MarHUTHOM
WHIYKIUAHA. OJIEKTPOABIKYILAS CWJIA HWHAYKUAH. 3aKOH 3JIEKTPOMAarHUTHOU
nnaykuuu Gapanes.

BuxpeBoe nsnekTpuueckoe 1mosie. ODIEKTPOJBMXKYIIAS Cula HHIYKIUU B
IIPOBOJHUKE, IBUKYIIEMCS TIOCTYIIATEIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTMBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYIIAS  CHJA
CaMOMHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne YyCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHUE. TOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIHA HJIEMEHTAPHBIX
YaCTHL, UHIYKI[MOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIIOHEHHE JIEKTPOHHOI'O ITyYKa MAarHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3aumopericTBre IByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuibl JIopeH11a Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHHE 2IIEKTPOMATHUTHOW MHAYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILUEH CHIIBI MHAYKIMU OT CKOPOCTH M3MEHEHMS
MarHuTHOr'O MOTOKA.

SIBiIeHME CaMOMHYKIIUU.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomol

N3yyeHne MarHuTHOTO MOJIs KATYLIKH C TOKOM.

HccnenoBanue neMCTBUs MOCTOSHHOIO MarHuTa Ha paMKy € TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMAarHUTHON MHAYKIIHH.

Pa3znen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHumHble Kojaedanus

KonebarenprHast  cucrema. CBoOOAHBIE  MEXaHUYECKHE  KOJeOaHUI.
IMapmonnueckue konedanus. Ilepuox, yactora, ammmryga u Qaza KoneOaHH.
[IpyxxuHHBI MaATHUK. MaTeMaTU4eCKUU MAasATHUK. Y PABHEHUE TAPMOHUYECKUX
kosebanuii. [IpeBparerune sHepruy Npyu rapMOHUYECKUX KOJIeOaHUSIX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJieOaHUSI B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOaHusiMu. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
DHEPTUU B UJCATHHOM KOJIeOATEIIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoieOaHusx. BeiHy X IeHHbIE MEXaHUYECKUE
konebanus. PezoHanc. BeiHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHus.

[lepemennpiii  TOK. CHHYCOMAAIBbHBI NEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JCHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE DIEKTPUUECKON
SHEPrUuM. DKOJOTUYECKUE PUCKHU TPU MPOU3BOJCTBE dJEKTpodHepruu. KymnpTypa
WCIIOJIb30BAHUSA 3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IMPHUMEHCHUE. SIICKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUM AJIEKTpoIepeaay.

Jlemoncmpayuu

VccrenoBanue MapaMeTpoB KoJieOaTeabHOW cHUCTeMbl (IMPYXKUHHBIA WIIH
MaTeMaTHYECKUN MasTHHK).



HalGnronenue 3aTyxarommx KojaeoaHuii.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habntonenue pezonanca.

CB0OOHBIE AIEKTPOMAarHUTHBIE KOJIEOaAHUSI.

OcmmiorpaMMbl (3aBUCHMOCTH CHJIBI TOKA W HANPSDKCHHSI OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJICOaHU.

Pe3onanc mnpu 1mocCienOBAaTEIbHOM COCAWHEHUM PE3UCTOpa, KaTYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUYU 3JIEKTPOIEPEIaUuH.

Vyenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCMMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

UccnenoBanne mnepeMEHHOTO TOKa B LENM W3  TOCJIEA0BATEIBHO
COEAMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE G0JIHbI

MexaHnueckue BOJHBI, ycioBUs pacnpocTtpaneHus. llepuon. CkopocTh
pacmpocTpaHeHus U JjMHA BoJIHBL. [lomepeuHble U TPOJOJBHBIE BOJHBI.
WnTepdepentus u qudpakius MEXaHHIECKUX BOJH.

3Byk. CkopocTth 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BosHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)kK€HHUE, MPEJIOMIICHHUE, MOspu3anus, 1udpakius,
uaTepdepernus. CKopocTh 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3M€KTPOMArHUTHBIX BOJIH. [I[prMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUIMIBI paUOCBA3U U TEIEBUICHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CpPEIbl.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE TPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeeBU30p, aHTeHHa, TenedoH, CBY-nieusn.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIPOCTPAHEHUE MONEPEUHBIX U MTPOJIOTBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HaGnronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Habnronenue nuntepdepeHinu 1 audpakiinu MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOW M
4aCTOTOM KOJIeOaHMiA.



Uccnenosanue CBOWICTB DJIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE,
npesioMJIeHUE, Modspu3anus, AUppaKius, UHTEpHEpeHITHS.

Tema 3. Onmuka

l'eomerpuueckas onruka. I[IpsmMonnHENWHOE pacHpoOCTpaHEHUE CBETa B
oaHopoaHoM cpeae. JIyu cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxkenne cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3o0pakeHUi B
IJIOCKOM 3€pKae.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHHS cBeTa. AOCOIIOTHBIN TOKa3aTelb
npenoviieHus. llonmHoe BHyTpeHHee orTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CinoxHbIi coctaB 6enoro cera. L[Ber.

CobOuparomiie u  pacceuBarouige JuH3bl. ToHkass nuH3a. DokycHoe
paccTOsIHME W ONTUYECKas CHia TOHKOM JuH3blL. [locTpoeHue u3oOpaxeHUil B
coOMparomux W paccemBaromux JuH3ax. DopMylia TOHKOW JTUH3BI. Y BEJIMYEHUE,
JlaBa€MOe€ JINH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. Wurepdepenmuss cBeta. KorepeHTHble HMCTOYHUKH.
YcaoBuss HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX NICTOYHUKOB.

Hudpakuus cBera. [dudpakunonHas peméTka. YcloBUe HAOIOIEHUS
[JIaBHBIX ~MAaKCMUMYMOB IpH TAJCHUM MOHOXPOMATHMYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckne yCTpOMCTBA M MNPAKTHUYECKOE IPUMEHEHHUE. OYKH, JIYIa,
doToamnmapaT, NPOEKIIMOHHBIMA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIUOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpssMonuHEHOE pPacCHpOCTPAHEHUE, OTPAXKECHUE W IMPEIOMIICHUE CBETA.
OnTuyeckue MpudOpPHI.

[TonHOE BHyTpeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanne CBOMCTB U300payKeHUM B JIMH3AX.

Mojienin MUKpPOCKOIIA, TEJIECKOTIA.

HaGnronenue natepdepeninm cpera.

Habmronenune nudpakmuu cBera.

Habnronenue aucnepcuu ceera.

[TomyyeHnue cnekTpa ¢ TOMOIIBIO TPU3MBI.

[Tomydenue ciekTpa ¢ HTOMOIIbIO TU(DPAKINOHHON PEHIETKH.

HaGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomol



H3mepenune nmokaszarens npejoMIICHUs CTEKIIA.
HccnenoBanue cCBONCTB M300payKeHUH B JIMH3aX.
Habnronenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI cIeNUAJbLHOH TEOPUH OTHOCHUTEIbHOCTH

'panuubpl  NPUMEHMMOCTM  KJIACCMYECKOM  MeXaHuku.  lloctymnatel
CIIEIMAJIBHOW TEOPUU OTHOCUTEIBHOCTU: HHBAPUAHTHOCTH MOJIYJISI CKOPOCTH CBETA
B BaKyyMe€, IPUHIIMI OTHOCUTENBHOCTH DWHILITENHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHM M COKpAaLICHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3p MacChl C DHEPrUEH U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pa3znen 7. KBantoBasi pusuka

Tema 1. Dnemenmovl K6aHMOGOI ONMUKU

®ortonsl. opmyna [lnanka cBsi3u sHEeprun GOTOHA C €T0 YACTOTON. JHEPTHUS
U UMITYJIbC (POTOHA.

OtkpeiTre U uccienoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotoapdexra. YpaBuenue DiHmTeitHA 11 hoTodPdekra. «KpacHas rpanuna»
dboToaddexra.

JlaBnenue cBera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckrue yCTpONCTBA M MNPAKTUUYECKOE NPUMEHEHHE. (HOTOIIEMEHT,
dboTomaTUUK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

dotor(pdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Uccnenosanne 3akoHOB BHeIHETo GhoTodddexTa.

CBeToauOI.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogpens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHuIO 0 -4acTHIL.
[ImanerapHas Mozenb aroma. Iloctynatel bopa. M3nydyenue u morjomieHue
(GOTOHOB MpU MEPexo/e aToMa C OJHOIO YPOBHS HEPrUM Ha Jpyroi. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJOPOJIA.

BonnoBble cBoiicTBa yactuu. Bosnnsel ne bpoinsa. KopnyckynsspHO-BOJIHOBOMN
yaJn3M.

CHoHTaHHOE U BBIHYXIEHHOE U3JIyYEHHE.

TexHu4yeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE. CIIEKTPAIbHBIN
aHaJ3 (CIIEKTPOCKOI), J1a3ep, KBAHTOBBIH KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnronenue TMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

Habnronenue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JIOKA3bIBAIOIINE CJOKHOCTh CTpPOCHUS sAnpa. OTKpbITHE
paguoaktTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paanoakTuBHOTO wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-u3Iy4CHHUS.
BnusiHne pagnoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE NpOTOHAa W HelTpoHa. Hykionnas moxens sigpa ['eitzenOGepra—
NBanenko. 3apsn sapa. MaccoBoe unciio sapa. M30Torbl.

Anbda-pacnaa. DNEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHblie cuibl. [ledexT Maccsl sapa.

SAnepusie peakuuu. /lenenue u cUHTE3 €.

SAnepubrit peaktop. TepmosmepHsiii cunTe3. [IpoOnemMbl M TMEPCHIEKTUBBI
AJIEPHOM PHEPTETUKU. DKOJIOTUUECKUE ACIIEKTHI SIACPHONU SHEPTETUKH.

DJleMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

Metobl HAOIIOAEHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YACTHII.

®dyHIaMeHTaabHbIE B3aUMOACHCTBUSA. EAMHCTBO (PU3NUYECKON KapTUHBI MHpA.

TexHuueckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: NO3UMETP, KaMepa
Buiibcona, simepHblii peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUYE€TYMK HOHU3ZUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul

HccnenoBanue TpekoB YacTuil (1o roToBbIM GoTorpadusm).

Pa3nen 8. Di1eMeHTHI ACTPOHOMMHU U ACTPOPU3UKH

DTanbl pa3BUTHS aCTpoHOMUU. [IpuKkiagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3gnoro Heba. Co3Be3qusi, sSpKUe 3BE3MBI, IUIAHETHI, UX BUIUMOE
JIBHOKEHHE.

CoJiHeUHAast cucTeMa.

Connne. ConHeuHas akTHMBHOCTh. McTounuk sHepruu ConHua W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTB» JUIsl 3BE3/ TJIAaBHOW MOCIEA0BaTEIbHOCTU. BHYyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE NMPEJCTABICHUSA O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii I[IyTte — Hama I'anmaktuka. Ilonoxenune m aBwxkeHue ConHUA B
lNanaktrke. Tunel ranaktuk. PaguoranakTuky u kBaszapbl. UEpHBIE ABIPHI B SApax
rajgakTUK.

Bcenennas. Pacmupenune Beenennoii. 3akon Xa06ma. Pazberanue ranakTuk.
Teopus bonbiioro B3peiBa. PENMKTOBOE M3IIyUEeHHUE.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnnle mpo0sieMbl aCTPOHOMUM.

Vuenuueckue nabarooenus

HaGnronenuss HEeBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN I ONpeleNeHus MOJO0XKEHUsI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JIaTy. OCHOBHBIE cO3Be3us1 CEBEPHOIO MOyIIAPHs U IPKAE 3BE3BI.

Ha6monenus B Teneckon JlyHsl, miianet, Mneunoro IlyTu.

O6o0maroniee NOBTOpPeHNE

Pons ¢usuku u acTpoHOMMM B HIKOHOMHYECKOM, TEXHOJIOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOM cepax NedaTebHOCTH YEI0BEKa, poJib U MECTO (PU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOM KapTHHE MUPA, poiib (PU3UUECKON Teopuun
B (GOpPMHpPOBAHUU TPEACTABICHUNU O (PHU3NYECKON KapTHHE MHpPA, MECTO
¢dbu3ryuecKkoil KapTHUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyliecTBiseTcs ¢
Y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypcaMM MAaTeMaTHKH,
OHMOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonssmusi, CBSI3aHHbIE C HU3YyYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, IKCIIEPUMEHT, MOJICINPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelIeHHE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIC JJIEMEHTApPHBIX (YHKIUI, TPU3HAKK TOM00US TPEYTOJbHUKOB,
oTmpe/ieieHIe TIIOMIAIN IIIOCKUX (PUTYyp U 00BhEMa Tel.

buonoecus: »nekTpuueckue SBICHHUS B JKHUBOW Mpupoje, KoseOaTeabHbIe
JNBWKEHUS B )KMBOM IMPUPOJIE, ONITUUECKUE SBICHUS B KUBOW MPUPOAE, ACHCTBUE
paauanyuy Ha )KUBBIE OPTaHU3MBI.

Xumus. CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKOM PpEHETKH, CHEKTPaJbHBIN
aHamus.



leoepaghus. MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MarHUTHBIX PV,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, MTPEACKa3aHUE 3EMJICTPSACEHUM.

Texnonocua: JWHUUA DJIEKTPOIEpENAd, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, MHAYKIHMOHHASA II€4b, paaap, PaadONPUEMHHUK, TEIEBU30P,
anTteHHa, tenedon, CBU-meub, MpOEKIMOHHBIN ammapaT, BOJIOKOHHAs OINTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBbBTATHBI OCBOEHHUA NPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPE/IHET'O OBIIIET'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dus3mka» Ha ypOBHE CpPETHETO OOIIero
oOpa3oBanus (0a30BBIH YPOBEHB) JOJDKHO OOCCIICYUTh JOCTHKCHHE CIICITYIOIIMX
JMYHOCTHBIX, METAMIPEAMETHBIX M MPEMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3yJIbTaThl OCBOEHUS y4eOHOTro npeaMera «Du3nKa» JOJKHbI
OTpaXaTb TOTOBHOCTh M CIHOCOOHOCTh OOY4YarolmMXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHHI, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOTO
OTBITA U OMBITA JEATEILHOCTH B MPOIECCE peain3allii OCHOBHBIX HANpaBICHUN
BOCIIUTATEJIbHOW JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOr0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMKM 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJ€HA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJULIHUOHHBIX  OOLICYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEMH;

TOTOBHOCTh BECTHM COBMECTHYIO IEATEIBbHOCTh B MHTEPECAX TPa)xJaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTeIbHON OpPraHU3allNH,

YMEHHE B3aHMOJICCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
uX QYHKIIUSIMA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTINTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU IPaXIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA,

IEHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 0051aCTH (DU3UKU U TEXHUKHU,;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO IMOBEICHMUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEeATENIbHOCTH YYEHOTO;

OCO3HAHME JINYHOT'O BKJIAJ1a B IOCTPOCHUE YCTOMUYUBOTO OYAyIIETO;

4) 3¢TETHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOUYAsl 3CTETUKY HAYYHOI'O TBOPUECTBA,
npucyniero (GU3N4IecKo HayKe;



5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K pa3IMyHbIM cdepam npodhecCHuoHANbHOW JeATEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOM, YMEHUE COBEPILATH OCO3HAHHBIN BBIOOD
Oyaymieit mpodeccuu U peaau30BbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh U CIIOCOOHOCTHh K 0OpPa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIacTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH;

6) 3K0JI0rM4ecKOro BOCITUTAHUSI:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYPBI, OCO3HaHHE TJI00aIbHOTO
XapaKTepa SKOJOTUYECKHUX TTPOOIeMm,

IJIAHUPOBAHUE U OCYIIECTBJIICHUE JICMCTBUU B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHMS 1IeJIel YCTOMYMBOIO Pa3BUTHS YE€JIOBEUECTBA,

pacIIMpeHne OIbITa JEATCILHOCTH SKOJOTHYECKONW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (QUBHUKE;

7) HEHHOCTH HAYYHOTO MO3HAHUSI:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUYECKON HAYKH,

OCO3HaHWE IICHHOCTH HAYYHOW MACSATCIBHOCTH, TOTOBHOCTH B TPOIECCE
u3ydeHus:  (QU3NKKA  OCYIIECTBISATH  TPOCKTHYID H  HCCICIOBATEIBCKYIO
NeSITENHHOCTh UHIMBUIYATHHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble Jiornueckue aeiicTBHA.
CaMOCTOATENLHO  (OPMYJIMPOBATh W aKTyaJIU3UpoOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh UEIH AEATEIbHOCTH, 3a/1aBaTh IapaMETPbl W KPUTEPUU HX
JIOCTHIKCHHUS,
BBIABJISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYUSI B  PacCMATPUBAEMBIX
(U3UYICCKHX SIBICHUSX,
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ y4E€TOM aHajau3a WMEIOUTUXCS
MaTEPUAIBHBIX U HEMATEPUAIBbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIIEACTBUMN AEATEIbHOCTH;
KOOPJAMHUPOBAaTh M  BBHIOJHATH pabOTy B YCIOBHUSX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHHUE MIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiegoBaTe/IbCKHeE 1eiiCTBUSA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIKOYEBBIMU IOHATHUSMH U METOAAMHU
bu3HUecKoil HayKH;



BJIAICTh HABBIKAMHU y4e€OHO-MCCIIEOBATENIBCKON W MPOEKTHOM NESITeIbHOCTH
B oOnactu pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IHMYHBIX
METOJIOB TTO3HAHUS;

BIAJCTh BHJIAMH JCSATEIHHOCTH TIO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlliY, MPEOOPa30OBaHUIO W TMPUMEHCHHIO B Pa3IUYHBIX YYeOHBIX
CUTYaIUsX, B TOM YUCJIC TIPH CO3JJaHUH YICOHBIX TIPOSKTOB B 00J1aCTH (PU3UKH;

BBISBIISATh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUINOTE3y ©€ peIIeHWs, HaXOIUTh AapTYMEHTHl I J0Ka3aTeahCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIIICHUS;

aHAIM3WPOBATh TIOJYYCHHBIE B XOJIE pCIICHUS 3aJa4d PE3yJIbTaThl,
KPUTHYCCKU OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh M3MEHEHNE B HOBBIX
yCIIOBUSIX;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESITEHLHOCTH, B TOM YHCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHTYAIIUsIM, OIICHUBATh MPHUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCUTHh 3HaHWSA MO (QHU3UKE B MPAKTUYECKYIO 00IacTh
KHU3HEACSITENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI ¥ PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aThTePHATHBHBIC PEIICHUS.

Pabora c nHpopmanueii:

BJIAJICTh HABBIKAMU TONydeHHUS WHPOpMAIUK (HU3UIECKOTO COIACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATENIHHO OCYIIECTBISATh TMOWCK, aHaJIM3,
CUCTEeMATH3AIMI0 W WHTEPIpETAINi0 WHOOPMAIUKA Pa3TUYHBIX BUAOB U (HOpM
IPeCTaBJICHNUS;

OLICHHBAThH JJOCTOBEPHOCTh HH(POPMAIIHH;

UCIIOJIB30BaTh  CPEJCTBA  WH(MDOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIIMOHHBIX
3aJa4 ¢ COONIOICHHEM TpeOOBaHW APTrOHOMUKH, TEXHUKH OC30MacCHOCTH,
TUTHCHBI, peCypcocOepeXeHusl, TPaBOBBIX M OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COACpPKAaHUSA B Pa3NUYHBIX (dopMarax c
y4€TOM Ha3zHAYCHHUS MHPOPMAITUH U LEJICBOU ayJUTOPHH, BRIOUPAst ONITUMATBHYIO
(dbopMy MpeacTaBICHUS U BU3yaTn3alliu.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIe 1elCTBUA:
OCYIIECTBIIATH OOIIEHNUE HA YpoKaX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CUTyalldd W CMsT4ath
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTMYHO H3J1araTh CBOIO TOYKY 3PCHHS C HCIIOJIh30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HMCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYAJTLHON
paboTHI;

BBIOMpaTh TEMATUKy M METOAbl COBMECTHBIX JEHCTBHH C Y4ETOM OOIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YcHa KOJUICKTHBA,

NpPUHUMATh IEJIM  COBMECTHOW  JEATEIBHOCTH, OpPraHWU30BBIBATH U
KOOPJIMHUPOBATh JACHCTBUS 1O €€ JOCTHIKEHHUIO. COCTaBIIATh IUIaH JCHCTBUH,
pactpenensiaTh poiau ¢ y4ETOM MHEHHH YYaCTHHKOB, OOCYXXIATh PEe3yJbTaThI
COBMECTHOM pabOTHI;

OIICHMBATh KAauyeCTBO CBOErO BKJIaJa M KaXJIOr0 yYaCTHHKAa KOMaHIbI B
o0muii pe3ysbTat Mo pa3paboTaHHBIM KPHTEPHUSIM;

mpeajaraTh HOBBIC TPOEKTHI, OIICHWBATh HWJCH C TIO3HWIIMH HOBHU3HBHI,
OPHUTHHAIBHOCTH, MPAKTHYSCKON 3HAYUMOCTH;

OCYIIECTBIATh TO3UTUBHOE CTPATETHYECKOE IIOBEJICHHE B Pa3IMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO M BOOOpaKECHUE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NelCTBUA
Camoopranusanus:

CaMOCTOATENIbHO OCYIIECTBISATh MMO3HABATENIbHYIO ACSITENBHOCTh B 00JACTH
(GU3MKM W acCTPOHOMHH, BBISBIATH MPOOJEMBbI, CTaBUTh U (POPMYJIHMPOBATH
COOCTBEHHEIE 3a/1a4M;

CaMOCTOATEJIBHO COCTaBJIATh IIAH PEIICHHWS PAacyE€THBIX M KadyeCTBEHHBIX
3a/1a4, TUTaH BBIMOJHEHUS MPAKTUYECKONW pabOoThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK1 y4eOHOTo MpeiMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CcrocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAULMUA B 00JacTH
(U3HKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM,

BJaJeTh HABbIKAMU  MO3HABATENbHON  pedrekcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX IIPOLIECCOB, WX PE3YyJIbTATOB U
OCHOBAaHMUI,

UCIIOJIb30BaTh MPUEMBI peIIeKCUU U OLIEHKU CUTYyallud, BbIOOpa BEPHOIrO
penieHus;



yMETh OIICHUBATh PHUCKHM W CBOEBPEMEHHO IPHUHUMATH PEIICHUS II0 HUX
CHIKEHHUIO,

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPH aHAINW3E pPe3yIbTaTOB
NESITETHHOCTH;

IPUHUMATH Ce0s1, TOHMMAas CBOM HEAOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHTBl JPYTrUX TP aHajdu3e pe3yJIbTaToB
NESATETBbHOCTH;

NPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIMIUOKH.

B mportecce mOCTHKEHHSI JTMYHOCTHBIX PE3YIHTATOB OCBOCHHSI TPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHUs Yy OOyYarolIuXcCs
COBEPIIICHCTBYETCS AMOITMOHATIBLHBIN HUHTEJJICKT, MIpEAoJIararoIui
c(hOpMUPOBAHHOCTb!

CaMOCO3HaHU, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOITMOHAILHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOW dMOITMOHAIIBLHON CepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETyJMPOBaHUsI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aIanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY,

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHUE K JTIOCTHXKCHHIO 1ETH U
yCIexy, ONTHMM3M, WHUIIMATUBHOCTb, yMEHHE JEHCTBOBATh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAOIIECH CITIOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TPH OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BHICTPABAaTh OTHOIIECHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peiaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeameTHble pe3ynbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTb c(pOPMHUPOBAHHOCT Yy 00YUAIOIINUXCS YMEHUM!

JEMOHCTPUPOBAaTh Ha MPUMEPAX poJib U MeCcTO (U3UKU B (HOpMHpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTHH, B IPAKTUYECKON NEATEIBHOCTH JIIOJIEH;

YUUTHIBaTh TPaHUIBl MPUMEHEHUS W3YUYEHHBIX (U3HYECKUX MOJIENIECH:
MaTepuaibHasi TOUKa, MHepLUaJIbHasl CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJO,
UJCaIbHbIN a3, MOACIU CTPOCHUS Ta30B, JKUIAKOCTEH U TBEPABIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3apsij] NPy PEIICHUH (PU3NYECKHX 3a]1ay,

pacrio3HaBarh (hu3ndeckue sBiIeHus (IPOIECChl) U OOBACHATh MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOM TEOPUM CTPOCHMS BEIIECTBA U



ANEKTPOJAVNHAMUKHU.  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE TMaJieHue TeJ, JBWKEHUE [0 OKPYKHOCTH, HHEpLHUS,
B3auMojiercTBue Te, nuddy3us, OpOyHOBCKOE BHKEHUE, CTPOCHUE XKUAKOCTEN U
TBEPABIX TEJI, U3MEHEHUE 00BhEMA Tel NP HarpeBaHUM (OXJIAXICHUH), TEILIOBOE
paBHOBECHE, WCIIAPEHHE, KOHJEHCAlMs, IUIaBJIEHUE, KpUCTAJUIU3allUs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MMOBBIIICHHUE JABJICHHS Ta3a MPU €ro HarpeBaHUH B 3aKPHITOM
cocyze, CBSI3b MEXIy MapamMeTpaMud COCTOSHHUS Tra3a B H30Mpolieccax,
AJIEKTpU3aIUs TeJl, B3aUMOJICHCTBUE 3aPsJIOB;

OMHCHIBATh MEXAHWYECKOE NBIKCHHE, HMCIOIB3Yys (PU3NUYECKHE BEITHYUHBIL
KOOpAWHATa, NyTh, NEPEMEUIEHHE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYeCKasi YHEeprusi, MOTeHIMaNbHAs IHEPrus, MEeXaHU4YecKas
paboTa, MexaHWYECKash MOIIHOCTh, IPU OMUCAHUMU TPABUIBHO TPAKTOBATH
(GUBUYECKUI CMBICT MCHOJIb3YEMbIX BEIUMYMH, MX OOO3HAYECHHUS U E€IUHUIIBI,
HAXOJUTh (OPMYJIbI, CBSA3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU
BEJINYMHAMY,

OMKCHIBATh HM3YyYECHHbIE TEIUIOBbIE CBOMCTBA TEJI M TEIJIOBBIC SBJICHUS,
UCTIONB3Yyd (U3MYECKUE BEJIMYMHBL. JaBJICHUE Tas3a, TeMmIepaTypa, CpeaHss
KUHETUYECKAs] SHEPTUs XAOTUYECKOTO JIBHXKCHUS MOJIEKYJ, CPEHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHS JHEprus, paboTa rasa,
KOA(h(DUIIMEHT TMOJe3HOTO JAEUCTBUS TEIUIOBOTO JIBUTATENs; MPH OMUCAHUU
NPaBWJIBHO TPakKTOBaTh (DU3UYECKUI CMBICI HCHOJb3yEMbIX BEJIMYMH, WX
0003HaYeHUsT U €AUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3HYECKYIO BEIHYNHY C IPYTUMH BEJIMYUHAM,;

ONUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
sBJICHUS (TIPOIIECCHI), MCTIONB3Ysl (PU3UUCCKUE BEIMUMHBI SJCKTPUUCCKHUNA 3apsi,
AJIEKTPUUYECKOE T10JIe, HANPSHKEHHOCTH MMOJIs, MMOTEHIIUAJ, PA3HOCTh MOTEHIIUAJIOB,;
OpU OMNUCAHUM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICT HCMIOJIb3yEMbIX
BEIIMYMH, WX OOO3HAYCHHS W CIWHHIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOIINC
JTaHHYI0 (U3UYECKYIO BEJIMYUHY C APYTUMH BEIMUYUHAMH;

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCTIONB3YS (HU3MUECKUE
3aKOHBI M MPUHIIUIBI: 3aKOH BceMupHOTo TsaroteHus, |, |1 u |1l 3akonsr HeroToHa,
3aKOH COXPAHCHHMS MEXAHUYECKOW JHEPTruM, 3aKOH COXPAaHEHMS HMITYJIbCa,
NPUHLHUI CYNEPNO3ULUUA CWJI, HPUHIUII PABHOMPABUS HHEPLHUATBHBIX CUCTEM
OoTCcuéTa, MOJIEKYJISPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpeHEN KMHETUUYECKOW PHEPTrUM TEIUIOBOTO JBUKEHUSI MOJICKYJI C
a0COJIFOTHOUM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAHECHUS
AJEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3inyarh CJIOBECHYIO
(OpMyITMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BbIpaKEHUE U yCaoBUs (TPaHUIIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS MX O€30MACHOTO MCIIOIb30BaHMS B
MMOBCEIHCBHOM KU3HU,

BBIMIOJHATh JKCHEPUMEHTHI O HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUU, HPU ITOM
GopMmynupoBath mpobiemy/3ajady W THUIOTE3y YYeOHOro JKCIICPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O00OpYAOBaHHWs, MPOBOAWTH OMBIT U
GbopMyIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIC H3MEPEHUS (PU3MUYECKUX BETUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUS W HUCIOJIb30BaTh H3BECTHBIE
METO/Ibl OLICHKH MOIPEUTHOCTEN U3MEPEHUN;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYECKUMH  BEIWMYUHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCHPOBATH PE3yJIbTAThl MOTYUEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUUYHMH B BUJIE
TaOIUI ¥ TPaQUKOB, IENaTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIEIOBAHMUS;

coOnroAaTh npaBuia 0€30MacHOrO TpyJa MpHU MPOBENECHUU HUCCIEI0BAHUMN B
pamMkKax y4eOHOTO DSKCIEepHUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W TPOEKTHOM
JESITeIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1abOpaTOPHOTO
000pyTOBaHUS;

pemate pacu€THble 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIEeNblo,
UCTIONB3YS (PM3MUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAIM3a YCIOBHS 3aa9u
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3UUYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOAMMBbIE ISl €€ pelleHus, MPOBOIUTH PacuéThl M OICHMBATH PEaTbHOCTH
MOJIy4YE€HHOTO 3HaueHus1 (U3NUYECKOMN BETNUHUHBI,

pelaTh KaueCTBEHHBIE 3aJaU: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
[ETIOYKY PaCCyXJCHUH C OMOpOH Ha HM3yYeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH W
dbu3uYecKue sIBJICHNUS;

UCTOJb30BaTh  MpPH  pEIIEHUH  ydeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTABJICHUS y4eOHOW UM HAy4YHO-NOMYJISIPHON MH(pOpMALUH, ITOJIYyYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJIydaeMyt0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TE€XHUKHU U TEXHOJIOTHH;

UCTIONb30BaTh TEOPETUYECKHE 3HAaHWS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JuIst o0ecriedeHus: 0€30NacCHOCTH MpU OOpaIEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 30POBbS M COOJIIONCHUS HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CPEJIE;



paboTaTh B TpYyIIE C BHIIOJIHEHUEM pPa3IMYHBIX COIHAIBHBIX POJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, PalMOHAIBHO paCHpeAeNsiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JICSATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJ€KBATHO OILICHUBATH
BKJIaJ] KQXJI0T0 U3 YYACTHUKOB TPYIIHI B PEHICHUE PACCMATPUBAEMOM MTPOOIIEMBL.

K konmy oOyuenus B 11 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MeCcTO (U3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUM, B NPAKTUYECKON IEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €AUHCTBO
¢dbu3nUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS M3YUYEHHBIX (U3HUECKUX MOJIETeH:
TOYCUHBIA AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJh aTOMHOTO sipa MpU perieHUur (HU3NYECKUX
3ajad;

pacro3HaBaTh (pu3HuecKue siBICHUS (ITPOIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU M KBAaHTOBOW (DU3UKU: AJIEKTpUUECKasi MPOBOAUMOCTbD,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JEUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, DJICKTPOMAarHuTHasE WHAYKIUS, JACHCTBUE MArHUTHOrO TIOJsSl Ha
MIPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsjl, SJICKTPOMArHUTHBIE KOJEOaHUsS U
BOJIHBI, MPSIMOJIMHENHOE PacCIpOCTPAHEHUE CBETAa, OTPAKECHHE, MPEIIOMIICHHUE,
uHtepdepennus, audpakuus W MOOJApU3aAlMS  CBETa, JUCIEPCHUS CBETa,
doroanekrpuueckuii 3¢ dekt (hororddekr), CBETOBOC aBiICHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aToma BOJIOPOJia, €CTECTBEHHass U HMCKYCCTBEHHas
PaauOaKTUBHOCTD;

OIMCHIBATh M3YYCHHBIC CBOMCTBA BellecTBa (dJIEKTPUYCCKHE, MAarHUTHBIC,
ONTHYCCKUE,  DJCKTPHUUECKYI0  MPOBOAMMOCTH  PA3JIMYHBIX  Cped) U
3JICKTPOMArHUTHBIC SBJICHHS (MPOIECCHI), HMCMOIb3yS (DHU3UUCCKHE BEITHMYUHBL
AIEKTPUYECKUI 3apsijl, CWJa TOKa, DJIEKTPUUYECKOE HANPSKEHUE, IICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JEKTPOBIDKYIAs Cuia, paboTa TOKa,
WHIYKLIHMS MAarHUTHOTO TMojs, cwia Awmmepa, cuna JlopeHna, MHIYKTHBHOCTb
KATYIIKW, SHEPrus AJIEKTPUYECKOTO M MArHUTHOTO TMOJed, MEpPHoJ U YacToTa
KoneOaHuii B KojeOaTenTbHOM KOHTYpE, 3apsil M Ccuja TOKa B MpoIecce
TApMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOsHUE U
ONTHYECKasi CWJa JIMH3bI, TIPU OMHCAaHUU TMPABWILHO TPAKTOBATh (PU3MUYECKUN
CMBICII HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAYCHUS U CJAUHUIIBI, YyKa3bIBaTh
dbopMyIbl, CBSI3bIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYMHY C JAPYTUMU
BEJIMYMHAMY,

ONUCHIBATh W3YyYCHHBIE KBAHTOBBIE SIBICHUS M MPOLECCHI, HCIOIb3YS
(dbu3nyuecKre BEIMYMHBI. CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJWHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, MEPUOJI TIOTypaciaia, SHEPTHs CBI3U
aTOMHBIX SJIep, NpU OINHUCAHUM TMPABWIBHO TPAKTOBATH (U3MUECKUN CMBICI
UCTIONB3YEMBIX BEIUYHMH, MX O0O3HAUEHWS W EIAWHMIIBI, yKa3bIBaTh (POPMYJIHI,
CBS3BIBAIOIIME JaHHYI0 (U3MYECKYI0 BEIWYHHY C JPYTUMHU BEITUYMHAMH,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUYHHBI;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBJICHUS, UCIONB3YS (HU3MUECKUE
3aKOHBI ¥ MPUHIUIBL 3aK0H OMa, 3aKOHBI TIOCJIEIOBATEIIBFHOTO U TIapalIeIbHOTO
COEIMHEHHs] TPOBOJHUKOB, 3akoH Jlkoyns—JIeHra, 3aKOH 3JIEKTPOMArHUTHOU
UHAYKIWY, 3aKOH MPSMOJIIMHEHHOTO PacIpOCTPaHEHHUsI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETAa, ypaBHeHHE OWHINTeHHA st doTodrddexra,
3aKOH COXpaHEHWsl HHEPTvH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpaHEHUs MaccOBOr0 4HCIa, MocTynaTtsl bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKCHHWE U YCJIOBHs (IpaHUIBI, OOJACTH)
PUMEHUMOCTH;

ONpeeNsATh HAllPaBJIECHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO TOJIsl MPOBOJAHHUKA
C TOKOM, cuiibl AMrniepa u cuibl JIopeHna;

CTPOUTh W ONHCHIBaTh H300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOM JIMH30M,

BBITIOJIHATD JKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3MYECKUX SBJICHUM U
IIPOIIECCOB C HCIOJB30BAHUEM TPSMBIX U KOCBEHHBIX HM3MEPEHUH. TPU ITOM
dopMynupoBaTh mpoOiieMy/3amady M THUIOTE3Y y4eOHOro AKCIEPHMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O00OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(GbopMyIMpPOBaTH BHIBOIHI;

OCYIIECTBJISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS] (U3NUECKUX BETUYHH, MIPU
ATOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHS W HUCIOJIb30BaTh H3BECTHBIC
METObI OLIEHKH MTOIPEIIHOCTEN N3MEPEHHN;

WCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYWH C UCTIOJIH30BAaHUEM TIPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHPOBATH PE3yIbTaTh
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUAEC TaOMUIl U TpadUKOB,
JIeNiaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHNUS;

coOnroaTh mpaBuia 0€30MacHOrO TpyJa MPHU MPOBEICHUU HUCCICIOBAHUMN B
pamMKax y4eOHOTO SKCIEpHMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W IPOEKTHOM
NESTENHLHOCTH C MCHOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1aOOPAaTOPHOIO
000opynoBaHUS;

pemiatb pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJIENbIo,
UCTIOB3Ys (PU3HUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3aJauu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE JUIsl €€ pelleHus, NMPOBOAUTH Pacu€Thl M OLIEHMBATh PEaJbHOCTH
IOJIyYEHHOTO 3HaueHUs (PU3NYECKOMN BETNUMHBI,

peniaTh KaueCTBEHHbIE 33/1a4i: BBICTPAUBATh JIOTHYECKH HETIPOTUBOPEUUBYIO
LENOYKY pPACCYXIEHUI C OMOpOM Ha HM3yYECHHbIE 3aKOHbI, 3AaKOHOMEPHOCTH U
bu3nYeCcKHe SIBJICHNUS;

UCIOJb30BaTh  IMpPH  pPELIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUU
U IPEICTaBIICHU YYEOHOU M HAay4YHO-TIOMYJSIPHOM MH(POPMALIMH, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATH MOJIy4aeMyI0 HH(POPMAITHUIO;

OOBSCHATh MPUHIMIBI JEHCTBUS MAIUIUH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nnyaTh YCIOBUS UX O€30MAaCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH,

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKU3HU
Jutst o0ecriedeHus: 0€30MaCHOCTH MpU OOpAILEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS M COOJIONCHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaThb B TIpyNIE C BBIIOJHEHUEM pa3jIMYHbIX COLHMAIbHBIX pOJIEH,
IUTAHUPOBATh padOTy TPYyIMIbl, PalUOHAIBHO pACHpEAeNiaTh OO0S3aHHOCTU U
IUTAHUPOBATH JIESTEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsSIX, aJI€KBaTHO OILIEHUBATh
BKJIAJl K&KJOT0 U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne| HamMenopamme KosmuecTBo yacos DJIEKTPOHHbBIE
n/ a3/1eJ10B M TeM (unpposzre)
pa3n Beero KonTpoabubl | I[lpakTnyecku 0GpazoBaTeNbHbIe
I nporpamMMbI e padoThbI e padoThI pecypeb
Paznen 1. DU3BUKA U METO/1bl HAYYHOI'O IIO3HAHMU S
dusnka U METOIbI bubnmorexa LOK
11 2 https.//m.edsoo.ru/7f41bf7
HAYYHOTO TIO3HAHUS ”
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmorexa [JOK
2.1 | Kwunemarnka 5 https.//m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
2.2 | Jlunamuka 7 https.//m.edsoo.ru/7f41bf7
2
3aKOHBI COXpPaHCHUS B Bubmaorexa ITOK
2.3 P 6 1 1 https://m.edso0.ru/741bf7
MEXaHUKe 2
Htoro o pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUNHAMUKA
OCHOBEBI bu6mmorexa [JOK
3.1 | MoJekyJIsIpHO- 9 1 https://m.edsoo.ru/7f41bf7

KUHETHYECKOU TCOPUU

2



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK

O
3.2 CHOBE! 10 https.//m.edsoo.ru/7f41bf7
TEPMOJIMHAMUKH 2
ArperatHble bubnuorexa LIOK
3.3 | cocTOsIHUS BEUIECTBA. 5 https.//m.edsoo.ru/7f41bf7
@da30BbIE IEPEXOBI 2
Hroro no pazneny 24

Pazgen 4. QJIEKTPOJJUMHAMUKA

bu6mmorexa [JOK
4.1 | DnexTpocTaTHKa 10 https.//m.edsoo.ru/7f41bf7
2
ITocTossHABIM
SJICKTPUUYCCKUI TOK bubmmorexa LOK
4.2 P ) 12 https://m.edsoo.ru/7f41bf7
Toxku B pa3nu4HbIX 5
cpenax B
Htoro no pazneny 22
PeszepBHOe Bpemst 2
OBLIEE KOJIMYECTBO
YACOB I1O 68

[NPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KITACC

No KosuyecTBo yacon JJIeKTPOHHbIE
11/- HaumeHnoBanue pa3aesion (uudposrbie)
U TeM NMPOrpamMmbl Bceero Konrpoaen IpaxTiriecK o0pa3oBaTe/bHbIE
I ble padoThI ue padoThl pecypes
Paznen 1. 9JIEKTPOANHAMUKA
MarnauTHOE moJe. bubmuoreka [JOK
1.1 | DnexkrpoMarHuTHas 11 1 3 https://m.edsoo.ru/7f41c9
UHIYKIUS ic
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4eckue u bu6mmoreka [IOK
2.1 | »nmexTpoMarHUTHBIE 9 1 https://m.edsoo.ru/7f41c9
KoeOaHus 7c
bubmuoreka [{OK
MexaHnudeckue u
2.2 5 1 https://m.edsoo.ru/7f41c9
AIEKTPOMArHUTHBIC BOJTHBI e
bu6mmoreka [IOK
2.3 | Onruka 10 3 https.//m.edsoo.ru/7f41c9
7c
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CIIEIHIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBHI cielIaIbLHON BrbmaoTexa [IOK
31 4 1 https://m.edsoo.ru/7f41c9
TEOPUHU OTHOCHTETBHOCTH ¢
Hroro no pazaeny 4



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pa3znen 4. KBAHTOBAS ®U3UKA

. bu6mmoreka [JOK
DJIeMEHTHI KBAaHTOBOU
4.1 6 https.//m.edsoo.ru/7f41c9
OTNTHUKH
7c
bubmuoreka [JOK
4.2 | Crpoenue aToMa 4 https://m.edsoo.ru/7f41c9
7c
bu6mmoreka [IOK
4.3 | AtomHOe S1pO 5 https.//m.edsoo.ru/7f41c9
/c
Wroro no pazneny 15
Pa3nen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3NKU
DneMEHTHl aCTPOHOMUU U bubmorexa IJOK
5.1 7 1 https://m.edsoo.ru/7f41c9
acTpou3uku
fc
Hroro no pazaeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHHUE
bubmnoreka IJOK
6.1 | OO6obmaroliee MOBTOPEHUE 4 https://m.edsoo.ru/7f41c9
/c
Hroro no pasneny 4
PeszepBHOE Bpemst 3
OBILEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
KosauuecTBo yacon DJIeKTPOHHbIE
Ne Tema vpoka Hara nugposeie
n/m P Bceero Konrpoaeneie | IpakTaieckue u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypeb
®dusuka — HayKa O PUPOJIE. 02.09.2024 -
1 HayuHble MeTOIbI TO3HAHUS 1 07.09.2024 bubmmorexa LOK
https.//m.edsoo.ru/ff0c32e2

OKPYXAaroIIero Mupa
Ponb u MmecTo puszuku B 02.09.2024 -

2 (OpPMUPOBAHUH COBPEMEHHOI 1 07.09.2024 bubmmoreka ITOK
Hay4YHOUW KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKOH eATeIbHOCTH JItoIeH
MexaHn4eckoe JBHKEHUE. 09.09.2024 -

3 OTHOCHTEIBHOCTH MEXaHUYECKOTO 1 14.09.2024 Bbubmmnoreka ITOK
nBwxeHus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
yCKOpeHue
PaBHOMEpHOE NIPAMOJIMHEWHOE 09.09.2024 - Bu6morexa LIOK

4 ABHACHIC 1 14.09.2024 https://m.edsoo.ru/ff0c3620
CrapToBas quarHoctuyeckas padbota

5 PaBHOYyCKOpEHHOE MPSIMOIUHENHOE 1 ;igg;gij | bubmmoreka [IOK
JIBUYKCHHUE R https.//m.edsoo.ru/ff0c372e

6 CBobOonHOe najeHue. Y CKopeHue 1 ;(15822832 " | Bubmuoreka I[JOK
CBOOOTHOTO TaICHUS e https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BHKEHUE. 23.09.2024 -

7 JIBr>xeHre MaTepuaibHOW TOUYKH 110 1 28.09.2024 Bubnmorexa [IOK

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpuHIMIT OTHOCHTENBHOCTH [ anmuies.

23.09.2024 -

bubmuoreka [JOK
. 28.09.2024

8 I/IHepHIiIaJ'IBHBIe CUCTEMBI OTCUETa https://m.edsoo.ru/ff0c3bes
ITepsrIii 3akoH HproTOHA
Macca tena. Cuina. [lpunnun 30.09.2024 -

9 CYNEPIIO3UIMHU CHII. BTopor 3akoH 05.10.2024 Bubmorexa IIOK

yrep - Top 5 o https://m.edsoo.ru/ff0c3bes
HeloToHa /17151 MaTepuaibHOM TOYKH

10 Tperur 3axoH HeroToHa aJis 30.09.2024 - bu6nuoreka [JOK
MaTEepUAIBHBIX TOYEK 05.10.2024 https://m.edsoo.ru/ff0c3be8
3aKoH BCEeMUPHOTO TsAroteHus. Cuna 07.10.2024 - Bu6 10K

ubnmorexa
. 12.10.2024

11 TshxecTH. [lepBas kocMuueckas https://m. edsoo.rw/ff0c3do0
CKOPOCTb

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec 07.10.2024 - bu6muorexa IIOK
Tena 12.10.2024 https://m.edsoo.ru/ff0c3el8
Cuina tpenus. KoaddunueHT tpenus. 14.10.2024 -

13 Cuia COPOTUBIEHUS IPU IBUKEHUU 19.10.2024 bubmmorexa LOK

p p o https.//m.edsoo.ru/ff0c3f76
TeNa B XKUAKOCTU WM ra3e
IToctynarensHOE M BpamaTeabHOE 14.10.2024 -

14 JBHYKEHHE a0COIOTHO TBEPIOTO 19.10.2024 bubmmoreka ITOK
tena. MomeHT cubl. [litewo cuiel. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOrO Teja
HmMrtynbc MaTepHanbHOU TOYKH, 21.10.2024 -

15 CHUCTEMBI MaTePHUAIIbHBIX TOYCK. 09.11.2024 bubmmoreka [JOK
Nmmnyibe cuiibl. 3aKOH COXpPaHEHUS https://m.edsoo.ru/ff0c43d6
umnyibsca. PeakTuBHOE ABUXKEHUE
PaboTa 1 MOLIHOCTB CHJIBI. 21.10.2024- | g6 rmomexa LIOK

16 09.11.2024

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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MaTepuaibHOW TOUkHU. Teopema 00
M3MEHEHNN KHHETUUECKOH DHEPrHH

[ToreHuunanpHas sHeprus. 11.11.2024 -
[TorennmansHas 3HEPTHUS yIPYTo 16.11.2024
. P YIPY bubmuorexa [JOK
17 ne(OPMUPOBAHHOU TPYKHUHBI.
https://m.edsoo.ru/ff0c461a
[ToreHuunanbHast SHEprus Tena BOIU3U
MOBEPXHOCTH 3eMJIN
[TorennmanpHbIE U HEIOTEHIMATIbHBIE 11.11.2024 -
cuitbel. CBs3b paboThI 16.11.2024
18 HENOTEHINAIBHBIX CHII C U3MEHECHHEM but6moreka [JOK
MEXaHUYECKOW HHEPIUHU CUCTEMBI https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPruu
JlabopaTtopHas pabota «lccienoBanme 18.11.2024 -
CBSI3U PAOOTHI CUJTBI C U3MEHEHHUEM 23.11.2024
19 MEXaHWYECKON IHEPTUH Teja Ha
IpUMEPE PACTIKEHUS PE3UHOBOTO
KIyTa»
KonTponbhas pabota no teme 18.11.2024 - Bt OK
20 «Kunemarnka. JJunamuka. 3aKOHBI 23.11.2024 nosmorexa I
https://m.edsoo.ru/ff0c4b74
COXpaHEHUs B MEXaHUKE»
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO- 25.11.2024 - Eub OK
21 KHHETH4ecKoi Teopuu. bpoyHoBckoe 30.11.2024 nosmorera L
https://m.edsoo.ru/ffOc4dc2
neuxenue. Audpoysus
Xapakrep JBUKEHUS U 25.11.2024 -
29 B3aUMOJICUCTBHUS YaCTHI] BEIICCTBA. 30.11.2024

Mopenu cTpoeHus ra3oB, XKUIKOCTEH
Y TBEPIBIX TEN



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Macca mounekyin. KonnuectBo

02.12.2024 -

23
Beecta. [locTostHHas ABoraapo 07.12.2024
TennoBoe paBHOBecue. Temmeparypa 02.12.2024 -

24 u e€ uzMmepenue. [llkana remneparyp 07.12.2024
Henbcus

o5 Wneanpueiii raz 8 MKT. OcHoBHOE 09.12.2024 - bu6mmoreka [JOK
ypasHerne MKT 14.122024 | \ps//m.edsoo.ru/ffocafde
AbGconoTHas TeMiiepatypa Kak Mepa 09.12.2024 -

26 Cpe/Hel KUHETUIECKOW SHEPIHH 14.12.2024 bubaunoreka [TOK
JBUYKEHUS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona

16.12.2024 -

27 3akoH JlanbToHa. ['a30Bbie 3aKOHBI 21.12.2024
JlaboparopHas padota «lccrnenoBanue 16.12.2024 -

28 3aBUCUMOCTH MEXIY ITapaMeTpamu 21.12.2024
COCTOSIHUSI pa3peKEHHOI0 raza»

29 W3omporieccrl B u1eaaIbHOM Ta3e U UX 23.12.2024 - bubnuoreka [JOK
rpadguvecKoe mpeICTaBIeHNE 28.12.2024 https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus 23.12.2024 -

TEPMOJIMHAMUYECKOU CHUCTEMBI U 28.12.2024
20 criocoObI € m3MeHeHus1. KoanaecTBo bubmmoreka [JOK

TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTUsl OJHOATOMHOTO UJIEAIbHOTO
rasa

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

11.01.2025 -

31 Bunae! Terionepenaun bubmmorexa [JOK
A ped 13.01.2025 https://m.edsoo.ru/ff0c5c36
VYV ienbHas TEMIIOEMKOCTh BEUIECTBA. 11.01.2025 -
32 KoauuecTBO TEII0THI IPH 13.01.2025 buGmorexa TOK
p . o https://m.edsoo.ru/ff0c5c36
Terionepenaye. AnuadaTHbIN Tpolecc
3 [TepBblit 3aKOH TEPMOAMHAMUKH U €TO 18.01.2025 - bu6mmoreka [JOK
NIPAUMEHEHUE K U30ITpoLIeccaM 20.01.2025 https://m.edsoo.ru/ffOc5efc
HeoGpatumocTs nporeccoB B 18.01.2025 -
34 npupojie. Bropoii 3akon 20.01.2025 bubmorexa [TOK
PHpoAe. BTOp o https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU
35 [Tpunnun aevicteus u KIIT/{ TermoBoit 25.01.2025 - bubnuorexa [JOK
Malll{HbI 21.01.2025 https://m.edsoo.ru/ff0c600a
25.01.2025 -
36 [ukn Kapuo u ero KITJ{ 27.01.2025
37 DKOJIOTHYECKHUE TPOOIEMBI 01.02.2025 -
TETJIOIHEPTETUKH 03.02.2025
38 Oo6o6maromuii ypok «MoleKysipHast 01.02.2025 - bu6mmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMHUKU» 03.02.2025 https:.//m.edsoo.ru/ff0c6938
KonTponbHas pabota mo Teme 08.02.2025 - Eu6 10K
ubnmorexa
M ) 10.02.2025
39 «Monexynapuas pusiia. Ocroset https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKH»
[TapooOpa3oBaHue U KOHIACHCALIUS. 08.02.2025 - bu6nuorexa [IOK
40 10.02.2025

I/IcnapeHI/Ie U KUIICHHUEC

https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c63b6

AOCOIOTHAA 1 OTHOCUTEITbHASA

15.02.2025 -

. bubmmoreka [JOK

41 .H 17.02.2025
BARKHOCTD BO3AYX4. HACHIIEHHbIHN https://m.edsoo.ru/ff0c64d8
nap
Teeépnoe Tteno. Kpucrammueckue u 15.02.2025 -

42 amMop(dHbIe Tesia. AHM30TPOITHS 17.02.2025 bubmrorexa [TOK
CBOMCTB KpHUCTAIIOB. XKuakue https://m.edsoo.ru/ff0c65f0
Kkpucrtauibl. COBpeMEHHbIE MaTEPHUAIIbI
[lnaBnenue u KpUCTATUIU3ALIMSL. 22.02.2025 - Eub LOK

noIMoTeKa

43 N . 24.02.2025

ACTIDHA TETLIOTA THARTCHIA https://m.edsoo.ru/ff0c6708
CyOnmumarust
44 YpaBHEeHHE TEIUIOBOTO OanaHca e | Bubmiorexa 10K
P 24.02.2025 https://m.edsoo.ru/ff0c6820
Onexrpuszanus Tei. JIEKTPUIECKUN 01.03.2025 -
45 3apsan. JBa BUaa 3JIeKTpUUECKUX 03.03.2025 Bubmioreka LOK
PAA. P o https://m.edsoo.ru/ff0cbec
3apsaa0B
[IpoBOHUKY, AUIIEKTPUKHU U 01.03.2025 -
46 MOJTYNPOBOIHUKU. 3aKOH COXPaHECHUS 03.03.2025 bubmmorexa LOK
Yip ' P o https./m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO0 3apsiaa
B3anmonencTBue 3apsaoB. 3aKoH 10.03.2025 - Eub 10K
noIMoTeKa
47 K . T [ [ 15.03.2025
yioHa. TOYEUHBIM 3IEKTPUUYECKUN httos://m.edsoo.ru/ffOc6eed
3apsin
Hanpssk€HHOCTE  3JIEKTPHYECKOro 10.03.2025 -

48 oJ1st. [IpUHIAIT CYTIEPIIO3UIINH 15.03.2025 bubmrorexa [TOK
ANIEKTPUYECKUX ToJen . JInHum https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cun anexTpocTaTuueckoro 17.03.2025 - BuG OK

49 mosts. Ilorennman. Pa3HocTs 22.03.2025 uoymoTexa Il

IIOTCHIIMAJIOB

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

HpOBO}IHI/IKI/I H JUDJICKTPHUKU B

17.03.2025 -

50 3JIEKTPOCTATHYECKOM II0JIE. 22.03.2025 bubmorexa IIOK
https://m.edsoo.ru/ff0c7018
JusnexTpudeckast MpOHUIIAEMOCTh
51 DnekrpoemMkocTh . Konaencaro O Bubmorexa IIOK
P ' P 05.04.2025 https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTh TUIOCKOTO 24.03.2025 - Bu6 LIOK
noJImoTeKa
52 KOHIEHCcaTOpa. DHE 3a 05.04.2025
FUICHCATOPA. FHEPTHA SapIDKCHHOTO https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JlaGopatopHas pabota "H3mepenue 07.04.2025 -
53 SIEKTDOE! " 12.04.2025
POEMKOCTH KOHJEHCATOpa
[IpuHIIMT AEHCTBUS U IPUMEHEHUE 07.04.2025 -
KOHIEHCAaTOPOB, KONIUPOBAIBLHOTO 12.04.2025
54 amnmapara, CTpyHHOTO TIPUHTEpA.
DIIeKTpOoCTaTUUECKas 3alluTa.
3a3eMIIeHHE IEKTPOIPUOOPOB
DJIEKTPUYECKHM TOK, YCIOBHS €r0 14.04.2025 -
cyuiectBoBaHus. [I0CTOSAHHBIN TOK. 19.04.2025
55 Cuna toka. Hanpsxkenue.
Conporusnenue. 3akoH OMa Jist
y4acTka Ienu
ITocnenoBarenbHOE, MApAIIIEIBHOE, 14.04.2025 -
CMEIIAaHHOE COCIUHECHUE 19.04.2025
56 npoBoAHKUKOB. JlaboparopHas paboTa bubmorexa TIOK
 1ab0paTopHai p https://m.edso0.ru/ffOc74f0
«/3ydeHne CMEIIaHHOTO COeUHEHUS
pEe3UCTOPOB»
PaGoTta 1 MOIITHOCTB AIEKTPUIECKOTO 21.04.2025 - bu6muoreka [IOK
57 26.04.2025

Toka. 3akoH J[>xoynsa-Jlenna

https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

3akon OMa st TOSTHO#H (3aMKHYTO#) 21.04.2025 -
anexTpudeckon nenu. Koporkoe 26.04.2025
58 3ambikanue. JlaboparopHas pabota bubmorexa TIOK
https://m.edsoo.ru/ff0c7ae0
«3mepenne DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHET0 CONPOTUBIICHUS»
DJIEKTpOHHAs MPOBOJIUMOCTh 28.04.2025 -

59 TBEPABIX METAJIOB. 3aBUCUMOCTh 03.05.2025
COIMPOTUBIICHUS METAIIIIOB OT
teMiiepaTypbl. CBepXIIPOBOJUMOCTh

60 ODJIEKTPUYECKUH TOK B BaAKyyMe. 528;;82: i
CBouCTBa 3JIEKTPOHHBIX ITYYKOB R
[TonynpoBoaHUKH, UX COOCTBEHHAS U 05.05.2025 -

61 IpUMeECHas IPOBOAMMOCTE. CBOWCTBA 10.05.2025 bubmrorexa [TOK
p—n-nepexoaa. [TonynpoBoITHUKOBbBIE https://m.edsoo.ru/ff0c84ae
npuOOpbI
DNEeKTpUYECKUH TOK B pacTBOpax U 05.05.2025 -

62 pacruiaBax >JIeKTPOJIHUTOB. 10.05.2025 bub6moreka IIOK
DIIEKTPONUTHYECKAs JUCCOIMAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DIIEKTPUYECKUH TOK B ra3ax. 12.05.2025 -

63 CaMOCTOSTENBHBIA U 17.05.2025 bubauoreka IIOK
HECAMOCTOSITEIILHBIN  Pa3ps/I. https://m.edsoo.ru/ff0c84ae
Momnnus. [Tnazma
DneKkTpudeckre nNpudopsl U 12.05.2025 -

64 YCTPOMCTBA U UX TPAKTHIECKOE 17.05.2025 bubmurorexa [TOK

npumeHeHue. [IpaBuna TexHuKu
0€e30I1aCHOCTH

https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

19.05.2025 -

O6o0061maromuit ypok bubmmoreka [JOK

65 1 24.05.2025 .
«DNEKTPOAMHAMHKA» https://m.edsoo.ru/ff0c88be
KontponbHas paboTa no teme 19.05.2025 -

66 «Qnekrpocrathka. [I0CTOAHHBI 1 24.05.2025 bubnrorexa [TOK
3NeKTpUYecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpegax»

67 Pesepubiii ypok. KonTpoiabHas 1 19.05.2025 - bubnmoreka [JOK
pabora o Teme "INeKTPoIMHAMHKA" 24.05.2025 https:.//m.edsoo.ru/ff0c8c56

68 [IpoMexxyTouHas arrecranus: 1 19.05.2025 - bu6mmoreka [JOK
UTOTOBasi KOHTPOJIbHAsS paboTa 24.05.2025 https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne Tewa voora Jdara uudgposbie
n/n P Bcero Konrpoubheie | IlpakTHdeckne u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThbI padoThbI pecypebi
[TocTossHHBIE MArHUTHI U UX 02.09.2024 -

1 B3auMoJielicTBUE. MAarHUTHOE IOJIE. 1 07.09.2024 bubimoreka IIOK
Bekrop MarHuTHON MHAYKIMU. JIuHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHYKIIUH
MarsuTtHO€ noJje NpOBOJHUKA C 02.09.2024 -

2 tokoM. OmbIT DpcTena. 1 07.09.2024 bubnunorexa [IIOK
BzaumopeiicTBre MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHnas padota «3yuenune 1 1 2283;8;3 " | bubmmoreka ITOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM> o https://m.edsoo.ru/ff0c98fe
JleficTBMe MarHuTHOTO IOJISI Ha 09.09.2024 -

IPOBOAHUK ¢ TOKOM. Cuiia Amnepa. 14.09.2024

4 JlaGopaTtopHnas pabota 1 1 bubnuorexa [JOK
«HccnenoBanue nencTBUs https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM>
JleficTBMe MarHMTHOTO ITOJISI Ha 16.09.2024 -

5 JBUKYIYIOCS 3apSKEHHYIO YaCTULLY . 1 21.09.2024 bubmmorexa [TOK

https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6ora cuibl JIopenia
OnexTpoMaruuTHas UHAyKIus. [loTok 16.09.2024 -

6 BeKTOpa MarHuTHOM uHAyKIuH. DJC 1 21.09.2024
WHIYKIUHA. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykiuu Papanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JlabGopaTtopHnas pabota 23.09.2024 - BuGmorexa LIOK
7 «Uccnenosanue fI]iJ'IeHI/ISI 28.09.2024 httos/m.edsoo.ru/f0cal50
3MEKTPOMArHUTHOM WHIYKIIMH»
NunyxTuBHOCTS. fIBIeHUE 23.09.2024 -
3 camouHAykiuu. I1C caMOMHIYKITUH. 28.09.2024 bubnuorexa [JOK
DHeprusi MarHuTHOTO MOJISI KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHUTHOE T0JIe
TexHuueckue yCTpoucTBa U X 30.09.2024 -
MIPUMEHEHUE. TIOCTOAHHBIE MATHUTHI, 05.10.2024
9 3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb,
YCKOPUTENH JIEMEHTAPHbBIX YaCTHII,
UHAYKIIMOHHAS 1eYb
10 O606maromuii ypok «MarHuTHOE gggg;g;i " | bubmmoreka ITOK
oJie. DJIEKTPOMarHuTHasT WHIYKITHS» e https://m.edsoo.ru/ffOcab82
KonTponbHas pabota mo teme 07.10.2024 - Bu6orexa LIOK
11 «MarHuTHoOE MoJe. 12.10.2024 httos:/m.edsoo.ru/ff0cad58
DNeKTpOMarHuTHasT MHIYKITUS»
CB0OOIHBIE MEXaHUUYECKUE 07.10.2024 -
Konebanus. 'apMoHnyeckue 12.10.2024
12 Kosie0aHus. Y paBHEHUE bubmorexa HOK
. https.//m.edsoo.ru/ffOcaf06
rapMOHMYECKHUX KOJICOaHU M.
[IpeBpamenue 3neprun
JlaGoparopHas paboTa 14.10.2024 -
13 «HccnenoBaHue 3aBUCUMOCTH 19.10.2024

neproIa MajbIX KoJieOaHuii Tpy3a Ha
HUTH OT JIJTMHBI HUTU U MACCHI Tpy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

Konebarenbubid koHTYp. CBOOOAHBIE 14.10.2024 -
3JICKTPOMArHUTHBIE KOJICOaHHS B 19.10.2024
14 UJIcTPHOM KOJIeOATEIIbHOM KOHTYPE bubmorexa HOK
ype. https.//m.edsoo.ru/ff0ch820
AHaJorus MeXy MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU
®opmynna Tomcona. 3akoH 21.10.2024 -
15 COXPaHEHWs PHEPTUHU B UIEaIbHOM 09.11.2024 Bubmorexa [IOK
P P T hitps://m.edsoo.ru/ffOch9c4
KOJIe0aTEeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxarumx 21.10.2024 -
KoseOaHusx. BelHyX1eHHBIE 09.11.2024
16 MexaHuyeckue konedanus. Pesonanc bubmmorexa HOK
' ' https://m.edsoo.ru/ff0cbb86
BoinyxIeHHBIE 27IEKTPOMAarHUTHBIE
KoJIeOaHus
IlepemeHHBIK TOK. 11.11.2024 -
CuHycougaibHbId TEPEMEHHBIH 16.11.2024
17 TOK. MOIIHOCTh IEPEMEHHOr0 TOKA bubmorexa HOK
' Pe ' https.//m.edsoo.ru/ffOchd34
AMIUIUTYTHOE U ICWCTBYIOIIEe
3HAYEHUE CUITBI TOKA M HAMPSHKEHUS
Tpanrcdopmarop. [IponsBoacTso, 11.11.2024 -

18 nepeaayda u noTpedsieHue 16.11.2024
ANEKTPUYECKOM SHEPTUU
Y CTpolCTBO M MPAKTUYECKOE 18.11.2024 -

19 NPUMEHEHHE IIEKTPUIECKOTO 3BOHKA, 23.11.2024 BbuGmoreka [IOK
reHeparopa nepeMeHHOr0 TOKa, TMHHUI https://m.edsoo.ru/ff0cc324
3JeKTponepenay
DKOJIOTHYECKUE PUCKHU TIPU 18.11.2024 -

20 IPOU3BOACTBE AIEKTPOIHEPTUH. 23.11.2024

KynbTypa ncnosib3oBanus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JIEKTPOIHEPTUHU B OBCETHEBHOU

KU3HU
MexaHu4eckue BOJIHBI, YCIOBUS 25.11.2024 -

21 pacmipoctpanenus. [lepuoa. Cxkopoctsb 30.11.2024 bubnmoreka [JOK
pacIpoCTpaHEHHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunsle U IPOJOJIBHBIE BOIHBI

29 3Byk. CkopocTb 3ByKa. [ poMKOCTh 25.11.2024- 1 g6 omexa I[HOK
3ByKa. Bricota ToHa. TemOp 3Byka 30.11.2024 https:.//m.edsoo.ru/ffOcccOc
DIIEKTPOMarHUTHbIE BOJIHBI, UX 02.12.2024 - B 10K

nonmoTeKa

23 I« il 07.12.2024
CROMCTEA I CROPOCTD. HHaila https://m.edsoo.ru/ffOccfed
9JIEKTPOMATrHUTHBIX BOJH
[TpuHIUTIBI paANOCBA3U U 02.12.2024 -

24 TesneBuaeHus. Pa3Butue cpeacts 07.12.2024
cBsA3u. Pagnonokanus

o5 KonTponbhas padora «Konebanus u 09.12.2024 - bubnuorexa [JOK
BOJIHBI» 14.12.2024 https://m.edsoo.ru/ff0cc6f8
[IpssMonuHENHOE pacpoCTpaHEHNE 09.12.2024 -

26 CBETa B OJJHOPOJIHOM cpernie 14.12.2024 bubmorexa LHOK

. ' o https.//m.edsoo.ru/ff0cd350
Toueunslil HICTOUYHMK cBeTa. JIydu cBeTa
OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS 16.12.2024 - Bu6 1OK
noInoTEKA
27 cgeta. [locTpoenne n3o00paxeHnn’ 21.12.2024
peta, TIOCTPOCIIHE HBOOpAICHIL B https://m.edsoo.ru/ffOcd4e0
IUIOCKOM 3€pKajie
[Ipenomnenue cera. [lonHoe 16.12.2024 -
o8 BHYTPEHHEE OTPaKECHHE. 21.12.2024 bu6muoreka [IOK

[IpenenbHBIM  YroJI MOJHOIO
BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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https://m.edsoo.ru/ff0cd7f6

JlabopaTtopHnas padora «H3mepenue

23.12.2024 -

bu6mmoreka [IOK

29
MoKa3aTesis MPeJIOMIICHHS CTEKIIa» 28.12.2024 https://m.edsoo.ru/ffOcd67a
JIunzsl. [loctpoenue n3odpaxeHuil B 23.12.2024 - Eufs 1OK

nOIMoTEKA

30 3e. ®o i : 28.12.2024
. PY-Ta TORKOM JHHSS! https.//m.edsoo.ru/ffOcddle
VBennueHue JTMH3bI
JlaboparopHast pabota 11.01.2025 -

31 «MccnenoBanue CBOMCTB 13.01.2025
N300paKEHHI B JIMH3AX»

Hucnepcus cBera. CnoxxHbIN COCTaB 11.01.2025 -

3 6enoro ceera. L{Bet. JlabopaTopHas 13.01.2025
pabora «Habumonenue nucriepcuu
CBETa»

3 Wntepdepennus cera. Audpakius 18.01.2025- 1 g5 norexa I[HOK
ceta. JudpaxkiuonHas pemeTka 20.01.2025 https.//m.edsoo.ru/ffOced22

2 [TonepedyHOCTh CBETOBBIX BOJIH. 18.01.2025 - bubmuorexa [JOK
[Tonspuszanus ceera 20.01.2025 https://m.edsoo.ru/ff0cf02e
OnTuueckue mpruOOpPHI U yCTPOICTBa U 25.01.2025 -

35 27.01.2025
yCIIOBUS UX 0€30MacHOr0 NPUMEHEHUs
I'pannibpl MpUMEHNMOCTH 25.01.2025 -

36 KJIACCUYECKOH MEXAHUKHU. 27.01.2025 Bbubnmoreka [IOK
[TocTynaTel cienuuanibHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTENIbHOCTH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 01.02.2025 - Eub OK

37 3amMme]IeHre BpEMEHH U COKpallleHue 03.02.2025 nbmorexa L

JUTHHBI

https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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DHeprus U UMIYJIbC PEISITUBUCTCKOU 01.02.2025 -
38 yacTullbl. CBSI3b MacChl C SHEpTUeH U 03.02.2025 bubmorexa LOK
' p o https.//m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPIHUsl MOKOS
KonTponsnas pabora «Onrtuka. 08.02.2025 - Eufs 10K
HOJIMOTEKA
39 0] i 10.02.2025
CHOBHI CHCIMAIILHON TEOpHH https://m.edsoo.ru/ffOcf6f0
OTHOCUTEJIbHOCTH
40 ®otounbl. opmyna [1nanka. Dueprus 08.02.2025 - bubnmnoreka [JOK
1 MMITyITBC (OTOHA 10.02.2025 | pitpe://m.edsoo.ru/ffoctel6
OTKpBITHE U UCCIIEIOBAHUE 15.02.2025 - B 10K
noInoTeKa
41 . A.T. 17.02.2025
Goroddgeira. OnbITs https://m.edsoo.ru/ff0cffc
CroneroBa
3akonbl pororddekra. YpaBHEHHE 15.02.2025 - Bt OK
42 OuHiiTedHa  ans porodpdekra. 17.02.2025 nommoreka L1
https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» potospdexra
Jasnenne ceera. Onbitel I1. H. 22.02.2025 - Eut 10K
HOJIMOTEeKA
43 Jleb X 1 24.02.2025
COCACRA. AMMITICCKOT JICHCTBHE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiucTsa u 22.02.2025 -
a4 NIPAKTUYECKOE IPUMEHEHHUE ! 24.02.2025
(dhoTtosneMeHT, GOTOATIHK,
coJTHeuHas OaTapes, CBETOUO
45 Pemenue 3agad mo reme «3JIE€MEHTBI 01.03.2025 - bubmuoreka [JOK
KBAHTOBOH OITHKM 03.03.2025 | hiips://m.edsoo.ru/ff0d0302
Mopgenb aroma Tomcona. OnbIThI 01.03.2025 - Eubs OK
46 Pesepdopna no paccestHuO 0-4acTHIL. 03.03.2025 ubsmorexa 11

[LnanerapHas MoJenb aToMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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10.03.2025 -

bu6mmoreka [IOK

a7 Hocrynaret bopa 15.03.2025 https://m.edsoo.ru/ff0dOafa
Wznyyenne u normnomenue GoToHOB 10.03.2025 -

48 IIpY IIEPEXO0/I€ aTOMa C OJHOI'0 YPOBHSA 15.03.2025 buGnnorexa [IOK

. https.//m.edsoo.ru/ffOdOafa
SHEPTHUH Ha Ipyroil. Buasl criekTpos
BousiHOBBIE CBOMCTBA 4acTUL. BOJIHBI 17.03.2025 -

49 ne Bpouis . KopnyckysspHo- 22.03.2025 bubimoreka [IOK
BOJTHOBOM Ayanu3Mm. CHOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHY)KJICHHOE U3JTyYCHHE
OTtkpbiTHE paguO0aKTUBHOCTU. ONBITHI 17.03.2025 - BuGmorexa LIOK

50 Pesepdopna o onpenenenuto cocraBa 22.03.2025 hits://m.edsoo.r W/ OdOfd2
PaIMOAKTUBHOTO U3ITYUYCHUS
CouctBa anbda-, 6eTa-, raMma- 24.03.2025 -

51 u3lly4eHus. BiausHue 05.04.2025
PaIuOaKTUBHOCTHU HA KUBbIE
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA . 24.03.2025 -

59 W3otomsl. Anbda-pacma. 05.04.2025 bubaunorexa [IOK
ONEKTPOHHBIM U MO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnajn. ["amMma-u3nydeHue
DHeprus CBSI31 HYKJIOHOB B SITPE. 07.04.2025 -

S nepHble peakuuu. AnepHuIn 12.04.2025
53 peaIfTop. I?IpOGHeMLI, nel;cneKTI/IBLI, bubmorexa HOK
. https.//m.edsoo.ru/ff0d1356
SKOJIOTUYECKHUE ACTICKTHI SI€PHOU
SHEPTreTUKHU
DyieMeHTapHble YacTUlbl. OTKpbITHE 07.04.2025 -
54 MO3UTPOHA. MeTOoIbl HAOIOICHUS U 12.04.2025 Bubnnorexa [IOK

perucTpanvu 3JICMCHTAPHBIX YaCTHULI.

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Kpyrusiii cton «®@yH1aMeHTaIbHbIE
B3aMMOJCHUCTBHS . EINHCTBO
(Gu3nueckor KapTUHBI MHpa»

Bun 3se3nnoro uneba. Co3sesnus, 14.04.2025 -
55 SPKHE 3BE3/IbI , IUTAHETHI, UX BUIUMOE 19.04.2025

nBmkeHue. ConHevHas: cucTeMa
56 Comnne. ConHeyHasi aKTUBHOCTb. 1383;8;: )

Ncrounuk sneprun ConHua U 3B€311 o

3BE3bI , UX OCHOBHBIE 21.04.2025 -

XapaKTEPUCTUKU. 3BE3/IbI TJIaBHOW 26.04.2025
57 nocJieloBaTeabHOCTH. BHyTpeHHee

cTpoeHue 3B€3 . CoBpeMEHHbIE

MIPEICTABJICHUS O TIPOUCXOKICHUH U

sporonuy CoJIHIA U 3BE3]

Mineunsid Ilyts — Hama ["anmakTuka. 21.04.2025 -
58 TTonoxenue u geuxenue ConHIEa B 26.04.2025

lNanakruke. ['amaktuky. YeépHeie

JBIPHI B SIPax TaJIaKTHK

Bcenennas. Pa3z0eranue rajiakTuk. 28.04.2025 -
59 Teopus bonbmoro B3peIBa. 03.05.2025

PenukroBoe n3iydyeHue.

MerTaranakThka

28.04.2025 -

60 Hepemennsie mpoGieMbl aCTPOHOMUHT 03.05.2025

KonTponbHas paboTta «2neMeHTh 05.05.2025 -
61 10.05.2025

ACTPOHOMMU U aCTPOPHUIUKU»




O6o0maromuii ypok. Pons ¢husuku n

05.05.2025 -

aCTPOHOMHUHU B HIKOHOMHUYECKOH, 10.05.2025
62 TEXHOJIOTNYECKOM, COLIUAIILHON U 1

ITHUYECKOH cdepax NesaTeIbHOCTH

4eJI0BEKa

O6o06matomuii ypok. Ponbs u mecto 12.05.2025 -
63 (bU3UKH U ACTPOHOMHUH B 1 17.05.2025

COBPEMEHHOM Hay4HOI KapTHHE MHUpa

O6o0matomuii ypok. Posb 12.05.2025 -
64 (uznueckoil Teopur B GOpMHUPOBAHUU 1 17.05.2025

MPEICTABICHUH O (PU3UIECKOM

KapTHHE MUpa

O6o0maromuii ypok. Mecto 19.05.2025 -
65 (u3nyeckoil KapTUHBI MUpa B 00ILIEM 1 24.05.2025

PAY COBPEMEHHBIX €CTECTBEHHO-

HAYYHBIX MPEJCTABICHUIN O IPUPOJIE
66 MpomesKyTouHas aTTecTauus: UTorosas 1 ;Zgg;g;g )

KOHTpPO/ibHaA paboTa o

Pesepublit ypok. Ontuka. OCHOBbI 19.05.2025 -

CIIELMAJIbHON TEOpUHU 24.05.2025
67 OTHOCHUTEJILHOCTH Pe3epBHBIN ypOK. 1

MaruauTtHoe nose. DJeKTpOMarHiuTHas

WHTYKITAS

Pezepnsiii ypok. KBanroBas ¢usuka. 19.05.2025 -
68 DJeMEeHTBl aCTPOHOMUU H 1 22.05.2025 bubnnorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpOopU3UKU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

. ®wusuka, 10 knace/ Mskumes I'.5., bByxosues b.b., Corckuii H.H.
non peaakuueit [lappentreBoit H.A., AkuronepHoe 00111ecTBO
«31aTenbCcTBO
«IIpocsemienne»

» ®usuka, 11 kmacc/ Msikures I'.51., Byxosies b.b., Corckuit H.H. mox
penakmueii [TapdenrreBoit H.A., AkuronepHoe o0miecTBo «31aTenbcTBoO

«IIpocsemienue»

METOANYECKHUE MATEPUAJIbBI VIS YUUTEJIA

®wusuka. 11 knacc. OnopHbIe KOHCTIEKTHI M pa3HOYPOBHEBBIE 3aaHUS -
Mapon E.A.
®dwusuka. 11 xknacc. Konrponbabeie paboTel B HOBoM (hopmarte - ['ogosa 1.B.
TemaTudeckre KOHTPOJBHBIE H CAaMOCTOSTENbHBIC paboThl o ¢usuke. 10 kmacce -
I'pomuena O.U.
®dwusuka. 10 kimacc. OnopHbIe KOHCTICKTHI U Pa3HOYPOBHEBEIE 3aaHus - MapoH

E.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

edsoo.ru

https.//physics10_11-urok.sdamgia.ru/



OueHouHble npoueaypbl

KoHTponbHo-u3MeputenbHbie MaTepranbl 10
KJacc

JlabopaTtopnas pabora Nel «lccnenoBanue cBsi3u pabOThI CHUIIbI C ©K3MEHEHHUEM
MEXaHUYECKOW FHEPTUH TeJla Ha TIPUMEPE PACTSKEHHSI PE3UHOBOTO KIyTax

HCJIB: OIIPCACIIUTL CBA3b pa60TH CHJIBI C U3BMEHEHHE MEXaHUYECKOM OHCPIruu.

Ob6opynoBanue: 1aOOPaTOPHBIN IITATUB, TUHAMOMETP, JIMHEIKa, HAOOp IPy30B, PE3MHOBBIN
KIYT.

Xon paboThl

I[J'IH HCCIIEA0BAaHMA 3aBUCUMOCTH PE3NMHHOIO XI'yTa OT HpI/IJ'IO}KeHHOI\/'I CHUIJIBI 3aKPCIIUTE
JUHaAMOMCTP B J'Ia60paTOpHOM IMTAaTUBC U UBMCPLTC C IIOMOIIBIO JIMHENKHU AJINHY 10 JKTyTa.
Pe3y'J'ILTaT I/ISMepeHI/Iﬁ 3alIMIIUTC B Ta6m/1uy HaIIpOTHUB 3HAYCHUA ):[el\/'ICTBy}OIJ_IeI\/'I cuibl 0.

Cuna F, H Jlmnaa In, cm Y miuHeHune X, cM
0 0

1

2

3

[ToxBeckTe Ha kryT rpy3 Maccoit 100 r u u3mepsbTe nHY | 1. Pesynbrar n3MepeHust 3anummTe
B TaOJIMIly TPOTHUB 3HauUeHUs aeiicTBytomei cuibl 1 H.

Beruncnure yanunenue X1 = |1 — |0 u 3anummTe pe3ynbTat B TaOIUILy.

Jo6asisist mo ogHOMy Tpy3y Maccoit 100 r, u3amepbTe JUIHHY KIyTa Uil KaXJI0T0 HOBOT'O
3HAUCHHS CHJIBI U BBIYUCIIUTE Y/UTHHEHUE TIPYKHHBI X TIPH 3TOM 3HAUYCHHUH. Y UTUTE, 4TO X2 = |2
—10, x3 =13 - 10. Bemmonaure Bce HEOOXOIUMBIE BEIUUCICHHUS.

HaiinuTe paboTy U MOTEHLIUAIBHYIO YHEPTUIO
3anuIuTe BHIBO.

JlabopatopHas padotaNe2 MccnenoBaHue 3aBUCIMOCTH MKy ITapaMeTpaMu COCTOSHHUSI
Pa3psHKEHHOTO Trasa.

L{enb paboTHI: MCCIIEOBATH 3aBUCUMOCTH MEXKAY MapaMeTpaMy COCTOSIHHS Ta3a Ha IPUMEPE BBIITOIHEHUS
3akoHa [ eni-JIroccaxka.

O6opynoBanue

3amasiHHAsE C OJJHOW CTOPOHBI CTEKIIsTHHAS TpyOKa JumHO#M okosio 60 cM u nuamet- pom 8-10
MM, 3aIIOJTHEHHBIA Topstueii BO0# 0OJBINOHI cocy 1 BBICOTOM He MeHee 60 cM 1 IMpHHO He



MeHee 5 cM, Masblil cocy (CTakaH) ¢ BOIOW KOMHATHON TEMIIEPATYPbl, INIACTUIINH, TEPMOMETP
JUTSL U3MEPEHUs TeMIIepaTyphl BObI, TNHEHKA.

[TopsioK BBITIOTHEHUS PaOOTHI
Bce m3mepeHHbIe 3HaUeHUS 3aHOCHTE B TAOIHITY
W3mepbTre niuny TpyOKH [1.

Haneiite B MpoKHii cocy/ rops4uyo BOIY, OIIyCTUTE TPYOKY OTKPBITHIM KOH- IIOM BBEPX.
[TonoxxuTe HECKOIBKO MUHYT. MI3MepbTe TemnepaTypy ropsiueil BoJsl t1.

3aMaxxbTe OTKPHITHIN KOHEI TPYOKH IIACTUIINHOM.

Onyctute TpyOKY 3aKpBITHIM IJIACTUIMHOM KOHIIOM B CTaKaH C BOJOW KOMHAT- HOM
teMriepatypbl. 11010k UTe HECKOJIBKO MHHYT, TTOKa TPYOKa OCTBIHET 10 KOMHATHOM
TEMIIEPATYPBI.

N3mepsbTe Temneparypy tz, BOAbI B CTAKaHE.
AKKypaTHO BbIHbTE IIacTUINH. Boja B TpyOke mogHUMETCSI.

OmnyckaiiTe TpyOKy B CTaKaH /10 Te€X IOp, KOT/1a YPOBHH BOJIbI B CTaKaHE U TPyOKe CTaHyT
paBHBI.

N3mepbTe nuny [, cTonbuka Bo3ayxa B TpyoOke. Tabnuia

Pe3ynbTaThl uaMepeHuit

1, MM t1, °C >, MM to, °C

Pacuetn!

Hcnonp3ys n3MepeHHble 3HaueHUs!, HalIUTE OTHOIICHUS! 00bEMOB U aOCOIOTHBIX TEMIIEPATyp
BO3/yXa JJIsl IBYX €ro cocTossHuM. [Ipu 3TOM HET HeOOXOIMMOCTH MEPEBOAUTH 3HAUCHHUS
JUTMHBI B METPHI, TaK KaKk TpeOyeTcsl ONpeAeTUTh OTHOIIEHHE JTuH. [ TaBHOE, 4TOOBI 00€e
JUTUHBI ObUTA M3MEPEHBI B OJHUX eIMHHUIAX (MM, CM HT. 1.). A BOT 3HAYCHHUS TEMIIEPATYPbI
HY>KHO IIEPEBECTU B KEIIbBUHBI.

CrenaiTe BLIBOJI.

JlaboparopHnas pabota Ne3 "M3mepenne amekTpoéMKocTH KoHAeHcaTopa” Llens:

W3MepuTh 31€KTPOEMKOCTh KOHJIEHCATOPA € IIOMOLIBIO FaJIbBAHOMETPA



O6opynoBanue: HaOOp KOHIEHCATOPOB, KOHJIEHCATOP HEU3BECTHOM EMKOCTH, aMIIEPMETD,
MCTOYHHMK 3JIEKTPOIUTAHHUS, IEPEKIIOUATENb OTHOMOIOCHBIM, KOMIUIEKT MPOBOIOB
CO€JIMHUTENbHBIX.

[TopsimoK BBITIOJIHEHUS PaOOTHI:

1. IToaroroBbTe TAOIUILY AJISl 3AMTUCH PE3YIHTATOB U3MEPEHUMN U BHIYHCIICHUH!

.. . Cpennee
EMKocTh Uucno nenennit mo  [Koapdunment pent
No 3HAYEHHE
KOHJIEHCATOpa,  [IIKaJie [IPOIOPIIMOHAIBLHOCTH, K
OTIBITa Kod(duireHTa,
C ranpBanomeTpa, N = C/n
kep
MKD MrD/nen MrD/nen
1.
2.
3.
4,

2. CocTaBbTe IEKTPUUYECKYIO LIETIb [0 CXeMe, N300pakEHHOM Ha puc. 1, BKIIOYUB B HEE
HMCTOYHHMK MOCTOSTHHOTO TOKa, KOHJIEHCATOP U3BECTHON EMKOCTH, TaJIbBAHOMETP U
OJTHOTIOJIFOCHBIH MEPEKITI0YATEIb.

1/2

4B

|I°

Puc. 1

3. 3apsiaute KoHAeHCATOP. I TOr0 COSTMHUTE €T0 Ha KOPOTKOE BpEeMsI C UCTOYHHKOM
TOKa. 3aTeM, COCPE0TOYMB BHUMAHKE HA CTPEJIKE MPUOOpa, OBICTPO MEPEKITIOUNTE
KOHJICHCATOP Ha TaJbBAaHOMETP M 3aMETHTE I10 MIKaJIe MaKCUMaIbHOE OTKJIOHEHHE (0TOpOC)
CTPEJIKH, OTCUMTHIBAs Ha IJ1a3 IeCAThIC J0JH JeiacHus . OIbIT MOBTOPUTE HECKOJIBKO pa3,
9TOOBI TOYHEE 3aMETHUTh IMOKA3aHUE CTPEIIKU, U BBIYUCINUTE KOIPPHUITHCHT
MPONOPIMOHATBLHOCTH K.

4. BBITIOTHUTE OMBIT ¢ KOHACHCATOPOM JIPYToi EMKOCTH U IO MOTYYSHHBIM JaHHBIM
BBIYKCIIUTE CpeiHee 3HaueHHe Kep. Pe3ynibTaThl H3MEpEHUi U BEIYMCICHUI 3aHECUTE B
TabIuUILy.



5. B anekTpH4ecKyo el BMECTO KOHJICHCATOpa-3TajlOHa BKIFOYUTE KOHJIEHCATOP
HeusBecTHOH éMkocTH Cx M onpeennTe, Ha CKOJIBKO JeIeHUI Ny OTKIOHACTCS CTPelIKa
M3MEPHUTEIIBHOTO IPHOOpa B 3TOM citydae. 3Hast KOd()HHIIHEHT POIOPIMOHATBHOCTH Kep,
Beranciure Cy : Cx = Kep « Ny.

JlaGopatopHas pabota Ned «/3yueHne CMEIIaHHOTO COeTMHEHHS PE3UCTOPOB»

L[eJ'II): OKCIICPUMCHTAJIBHO U3YYHUTD XapPaKTCPHUCTUKU CMCIIIAHHOTI'O COCANMHCHU A
IMPOBOJHHKOB.

Ob6opynoBanue: 1.ucrounuk Toka 2.xmou 3.peoctat 4. anpemMerp.5. BOIbTMET). 6.
COCIMHUTENIbHBIC TIOBO/IA. 7. PE3UCTOPHI ¢ conpoTuBieHusMu 1, 2 u 3 Om.

HOpHIIOK BBITIIOJIHCHU A pa6OTBI.

1.CocTaBHUTh AIIEKTPUUECKYIO LIETb 110 CXEME,
n300paKEHHON Ha PUCYHKE.

| 2.1Tocne mpoBepKH ANIEKTPUUECKON 1IEeTTH
IpernoAaBaTesieM 1elb 3aMKHYTh U TP [TOMOILIT
peocraTta yCTaHOBUTD B LIETIH OMPEICTICHHYIO CHITY
TOKa |, u3MepsieMy0 aMIepMETPOM.

3.Ioaxmounte BoabT™METp K Toukam 1 u2 (cM. Ha
cxeme) u u3MepbTe Hanpsokerne U12 mexy
9TUMHU TOUKaMMU.

4, o
Paccuwnraiite conporusieane R12 mo popmyne

R12 =2
0

5.3anumuTe pe3ynabTaT U3MEepeHUs
conpoTuBiieHUst R12 1 cpaBHUTE €ro C
conpoTuBiieHneM pesucropa R1.

6.[ToaxmounTe BoabT™METp K ToukaM 2 u3 (cM. Ha
cxeme) u u3mepbTe Hanpsokenne U23 mMexay
TUMHU TOYKAMH.

N u
7-Paccunraiire conporusienne R23 o popmyne R23 = =2
8.3anummre pe3ynpTaT U3MEepeHus conpoTuBieHuss R23 u cpaBHHUTE €ro ¢ CONMPOTUBICHUEM
pesucropa R2=2 Owm.
9.IToakmounTe BonbT™MeTp K ToukaM 1 u 3 (cM. Ha cxeme) 1 u3mepbTe Hanpsbkenue U13
MEXy STHMH TOYKAMH.
Uss

10. paccupraiire comnpotuBienne R13mo ¢popmyne R13 =



11. Banwummre pe3ysbTaT u3MepeHust conpotusieHust R13 u cpaBHUTE €ro ¢
conpoTtuiieHueM pesrctopa R3=3 Owm.

12.  IlpoBepbTe clipaBeAIUBOCTb (POPMYII:

[=12+13

R13= R12+ R23

13. PesynbTaThl N3BMEPEHHUI U BEIYUCICHUH 3aITUIINTE B TAOJIUITY

U13=U12+U23

Homep [Cuna Toka, A
OIIBITA

Hamnpsoxkenue U, B

ComnporuBienue R, Om

12

ui12

u23

Ui13

R12

R23

R13

JlabopaTtopnas pabota Ne5 «3mepenue 3/]C ncrounrka Toka v €ro BHyTPEHHETO

COIPOTHBJICHUS»

[{enb paboThI: HAYYUTHCS COOUPATh ANEKTpUUYECKUe cxeMbl, u3mepsath J/]C uctouHmka Toka, a
TaKXke ITyTeM KOCBEHHBIX U3MEPEHUH OIIPEeIIATh €r0 BHYTPEHHEE COPOTUBIICHHE.

O6opynoBanue

14. Cnenaite BBIBOJI.

AKKYMYJIHTOp NI 6aTapeI711<a, BOJIBTMCTP, aMIICpMETP, p€OCTAT, K104, COCAUHN- TCIIbHLIC

pOBOJIA.

[Topsimok BBITIOIHEHUS paOOTHI

Cobepure 3JIEKTPUIECKYIO IIEITh COTIACHO CXEME




HanomuumMm, 4To BOJIBTMECTP BKJIIOYACTCA B LCIIb ITAPpAJUICIIbHO, @ aMIICPMETP —
NOCJICAOBATCIIBHO.

3aMKHUTE LIeTb U yOeauTech B TOM, YTO TOK I10 LIenu uaet. Pasomkuute
uenb U u3mepbte DJIC ncrtounnka Toka (omsit 1).

3aMKHHUTE LIEMb U U3MEPHTE TOK U HAMPSDKEHUE TIPU TPEX TOJI0KECHUAX MOJI3yHKA PpeocTara
(ombITHl 2-4).

Tabnuna. Pe3ynbpTaTel u3mepeHuit

No onbITa U,B I, A E, B

CrenaiiTe BBIBOJ

CraproBas JuarHoctudeckasi padora nmo ¢usuke 10 kiacc.
BAPVAHT 1.

Yacts 1.
1. 3amoTHM TIPOTTYCKH B TabJHIle.

HasBaHue BelMunHbI O6o3HaueHue. Epuuuna dopmyia.
n3Mmepenust CU

Yckopenue

Macca

KonnuecTBOo TemioThl
Cuna Toka
KuneTtnueckasi sHeprusi.

2. CooTHecWTe Ha3BaHHWe SIBJIEHMM C WX orpejeneHUsIMH. K KaKJoW MO3ULMK T€PBOTO CTOJI01a
roibepyTe TIO3UIMIO U3 BTOPOTO CTOJIOIA U TTOCTABbTe COOTBETCTBYIOIIYIO LIU(PY 1Moz OYKBOM.

fABnenue. OnpepeneHue.
A. NHepuus 1. CiocoGHOCTH TeT MeHsSITh CBOK) CKOPOCTh IPU B3aUMO/IeHCTBUM.
b. Pe3oHaHC 2. Pe3koe BO3pacTaHHWe aMIUIUTY/bl Pe3y/IbTUPYIOMIUX KOaeOaHWH

B. Pai0akTUBHOCTh. | B pe3y/bTaTe COBIAaZIeHUss COOCTBEHHOW uacCTOThI KoyiebaHWM C
YaCTOTOMW BBIHY>K/IAIOLLIel CUJIBI.

3. SIBieHue pa3/ioXKeHUs CBeTOBOTO IyYKa B CITEKTP.

4. sIBneHue coxpaHeHHsl TeJIOM CBOEr0 MeXaHUYeCKOTO0 COCTOSTHUS
TIPU OTCYTCTBUY BHEILIHUX BO3/1eICTBUM.




5. Camorpoun3Bo/ibHOE W3/yyeHHe aToMOB, C 0Opa3oBaHHEM
HOBOT'O BeIlleCTBa.

3. [17151 uero UCTOJB3YIOT FeHepaTop M Ha KakoM (HM3UUYeCKOM sIBJIEHUH OCHOBaHa ero pabora.

YacTts 2.
4. TIpounTaiiTe TEKCT U BCTaBbTe MPOITyIIieHHbIe cjioBa. C/I0Ba B OTBETE MOT'YT IMOBTOPSITHCS.

1) ymeHblllaeTcsi  2) yBeJIMUMBAETCA  3) HE U3MEHSIeTCs

C KpplllM [OMa OTOpBajach COCy/JbkKa. II0 Mepe e€ TaJeHUsT KHHETUYECKas SHEepPrusi COCYJIbKH
, €€ T[IOTeHIMa/bHasi SHEPIUs  OTHOCUTEJbHO  [MOBEPXHOCTH  3eMJ/IH
. Eciu mpeHebpeub COMpPOTHBIEHUWEM BO37yXa, TO MOXXHO TOBOPHUTbH O TOM, UTO
T0/IHasi MeXaHUUeCKasi SHepPrusi COCY/IbKU

B omeem 3anuwume nocnedo8amenbHOCMb L{LId)p C02n1dacHoO nopﬂaky 8 meKkcme.

5. Ha pucyHke npejcTaB/ieH rpadyk 3aBUCUMOCTA KOOPJWHATHI X OT BpeMeHH t [jis Tesia, ABWXKYILErocs
B0J/Ib OcH OX.

0 1, :k e

Hcnonb3ys OaHHble 2paguka, eblbepume u3 npednoHCeHHO20 nepeuHsi 08a BepHbIX YMEepHCOeHUs.
YKakuTe UX HOMepa.

1) B MOMeHT BpeMeHH t; TeJi0 UMe/I0 MaKCUMa/IbHYO 10 MOZYJIF0 CKOPOCTb.

2) Yuactok BC cOOTBeTCTBYyeT yCKOPEHHOMY /IBWKEHHUIO TeJia.

3) Yuactok AB COOTBETCTBYET COCTOSIHHIO TTOKOSI TeJa.

4) B MOMeHT BpeMeHH t> Tesi0 N3MEeHU/I0 HallpaB/ieHHe CBOETO JBYKEHUSI.

5) Yuactok OA COOTBETCTBYeT PABHOMEPHOMY JIBM)KEHHIO TeJIa.

Yactb 3.

6. C kaKo¥i CH/Iol Ipou3BefieHo JekcTBre Ha Msu Maccoi 100 r, ecii oH riprHobpen yckopenue 12 m/c?.,

7. Ha Gamntone snekrpuueckoi jamrie HarcaHo 220 B, 60 Brt. PaccuuTaiite cuiy TOKa, MPOXOJSIIETO
yepe3 JIaMITy, eC/Td OHa paboTaeT B HOMUHA/TBHOM peKUMe.

8. Ha KakoM pacCTOsSTHMM HaxOAW/ICs Kopabiib, eCc/id pafJuOCUrHas TTOC/aHHBIN C HErO Ha 3eMJTH0 JJOCTUT
mucrietuepa 6eperosoii cmy»k6n1 uepe3 0,002 ¢. CKOpoCTh pactipOCTPAHEHUS 3/IEKTPOMAarHUTHOW BOJIHBI
3-108 m/c. OTBeT JaThb B KM.

CrapToBas JUarHocTH4eckas padora mo ¢pusuke 10 Kmacc.
BAPVAHT 2.

Yacts 1.
1. 3amnosiHM TIPOTTYCKH B TabsuIle.

HasBanue Bemunbbel | Obo3HaueHue. Epununia  u3smepenus | @opmyia.
CHnu




CkopocTtb
Mo1HoCTb
Hanpsokenuve
Cuna TsKeCTH.
I110THOCTB

2. CooTHecWTe Ha3BaHHWe SIBJIEHMM C WX orpejeneHUsIMH. K KaKJoW TMO3UIMKA TepBOr0 CTOJI01a
rofi0epyTe TIO3ULIMI0 U3 BTOPOT'O CTOJI0IIA U MOCTaBbTe COOTBETCTBYIOIIYIO UMDY 10/ OYKBOIA.

fABnenue. OnpepieneHue.

A. OnektpomarnutHas | 1. CocTosiHMe, KOTOPOe UCIbITHIBalOT KOCMOHABThI B KOCMHUUYECKOM
WUHIYKLIYS. Kopabie.

b. PeakTuBHOe | 2. BO3HUKHOBeHHEe  37IeKTPUUECKOTO TOKa B  3aMKHYTOM
JIBUKEHMeE. MPOBOJALLEM KOHType, B pe3y/jbTaTe U3MeHeHWs MarHUTHOrO
B. HeBecomocCTb. MOTOKa.

3. CocTosiHMe BO3HMKAlOILjee B pe3ysibTaTe CBOOOJHOTO MajeHus.

4. [IBr>KeHYe Tesla B pe3yJibTaTe OT/e/IeHHsI OT Hero CO CKOPOCTBIO
HEKOTOPOU ero 4acTH.

5. IlepeopueHTaljiss MarHUTHOW CTpesjKd BOJIM3M IPOBOJHUKA C
TOKOM.

3. Uto Takoe 3epKa/ibHBIN MIepUCKOTT. Ha KakoM siB/ieHUM OCHOBaH TIPUHLIUTI €10 PaboThI.

Yacrs 2.

4. IIpoumnTaiiTe TEKCT M BCTaBbTe MPOITyIIleHHbIE CJIOBA!

1) ymeHbIIaeTcsi  2) yBe/IMUMBAETCS  3) HE U3MEHSIeTCs

CioBa B OTBETE MOTYT TTOBTOPSITHCS.

JlBa T/IaCTH/IMHOBBIX 1IapUKa KaTSATCs Ha BCTPeuy ApYT APYTY, NPH CTOJKHOBEHHM OHU CLIETIISIOTCS U

KaTATCs [Jasblile, KaK OJHO Teo. VIMIy/lIbC CUCTEMBI , MeXaHH4YecKasi SHeprusi CHUCTeMbI
. TIpu yBe/mueHUH CKOPOCTH OJJHOTO W3 IIapOB, er0 KMHeTHUeCKasl SHeprust

B omgem 3anuwume nocs1e008amenbHOCMb Yupp coenacHo nopsioky 8 mekcme.

5. Ha pucyHke mnpuBefieHbl rpaduku 3aBUCUMOCTH TPOEKLMM CKOPOCTH OT BpeMeHU [jis [IByX Tell,
JBWKYIIUXCS BAOAb ocu Ox. V3 TipuBeEHHBIX HIDKE YTBEpXKeHWH BblOepuTe [Ba TPaBWIBHBIX U
3aMuyIImMTe UX HoMepa.

1) Tena BCTPeTATCS B MOMEHT BpeMeHH 1.

2) B MoMeHT BpemMeHH t1 Tesla UMe/ OIMHAKOBYHO CKOPOCTb.

3) O6a Tena JBUXKYTCSI pABHOMEPHO.

4) Mopaynb yckopeHusi Tesia 1 6osblie MOAy/Is yCKOpeHUst Tena 2.

5) TIpoeKLusi CKOPOCTH Tesla 1 B TeueHHe BCEr0 BPEMEHH [IBYDKEHHS TIOJIOXKUTEIbHA.

Yacts 3.



6. ABToMOOMIBb 3a 10 ¢ ABYKEHUS yBeMUumsI CBOt cKopocThb ¢ 10 m/c 1o 20 m/c. Onpezsiente ycKopeHre
aBTOMOOMUJIS.

7. Ha Kakoe HarpsbkeHHe pacCuMTaHa Jlamria, ecjid ee COTpoTUBieHue coctapisger 50 OM, a cu/ia ToKa He
J0JDKHA TpeBbIlaTh 3 A.

8. UenoBek ycsiblllia/l pacKaTbl rpoMa CITyCTs 5 ¢ Tocie Hab/oJeHust BCIBIIKKA MoJgHUM. Ha Kakom
PacCTOsSIHUM OT 4YesioBeKa HaxoAuTcs Tpo3oBasi Tyua? CKOpPOCTb 3ByKa B BO3JyXe MpPUHSATH paBHOU 330
m/c.

Kontponbnas padora Nel mo reme «kKunemarnka. JlnHamuka. 3aKOHBI COXpaHEHUS B
MEXaHHUKE»

1 Bapuant

1. YcranoBuTE COOTBETCTBUE MEXKAY IMapaMeTpaMu IBUKEHUS U YPAaBHEHUSIMU, UX
OIMCBIBAIOLINMH, /17151 PABHOYCKOPEHHOT'O JBM)KEHUS 0€3 HaualbHOM CKOPOCTH.

5 A) Koopaunara 1) x,+ vt

. B) CxopocThb 2) vy t+at
3)v-t

4) x5+ %ut‘?
| 5)a-t

2. 3aBUCUMOCTD KOOpAMWHATBI OT BPpEMCHU IJIA HpﬂMOHHHCﬁHO ABUIXKYIICTOCH TCJIa UMCCT BUI X
=t + 1,5t rue Bce Benmuunnbl Bepaxkensl B CH. UeMy paBHa HavajbHas CKOPOCTH Teja?

3. Teno ObL10 OpoIIEHO BEpTHKAIBLHO BBEPX, U uepe3 0,8 ¢ monéra ero ckopocTb
YMEHbBIIIIACh B 2 pa3a. Ha xakoif BEICOTE 3TO POHU30IILIO?



4. TpamBaii IBMKETCS CO CKOpOCThIO 28,8 kM/u. TTociie Toro kak OyeT BBIKIIOYEH BUTaTEe b,
KaKO€ PacCTOSIHHUE MTPOEACT TPaMBaid, TIOKa €ro CKOPOCTh YMEHBIIUTCS B 4 paza?
Koaddurment conporusnenus asmxenuto cocrasiser 0,05.

5. Ilox neiicTBUeM Kakoi cuiibl pyskuHa xkecTkocThio 40 H/M pactsnetcs Ha 2,5 cm?

6. Omnpeaenure CUITy TSDKECTH, ASHCTBYIOIILYIO Ha TEJIO 2 KT, Ha BbIcOTe, paBHO# 1/3 paguyca
3emMiu.

7. ABTOMOOMIIb IBMKETCS TI0 TOPH30HTAIBHOM I0pOre co CKOpocThio 72 km/4. [Tocne mogbema
aBTOMOOWIISL B TOPKY Ha BBICOTY 5 M ero ckopocth crana paBHa 10 m/c. Bo ckobko pa3
KOHEYHasi SHEPTrHsi aBTOMOOUJISI OTJIMYAETCS OT HAa4aJIbHOM? 3a HyJIeBOM ypOBEHb
MOTEHIMATIBHON SHEPTrUH IPUMHUTE TOBEPXHOCTh FOPU3OHTAILHON JOPOTH.

2 BapuaHT

1. YcTaHoBUTE COOTBETCTBUE MEX/1Y MapaMeTpaMu JBHXEHUS U pOpMyJIaMu, UX
OIMCHIBAIOLINMH, JUTSI PABHO3aMEIJICHHOTO ABKEHHSI C HA4aJIbHON CKOpOCThIO V0.

A) Koopaurara 1) 265 -k

B) Crkopocrs 2) vy—at
3) vt
4] Xg + Uyt — —;"ﬂtz
9) vy + at

2. 3aBUCUMOCTH KOOPAWHATHI OT BPEMEHH JUTSl IPSIMOJIMHEHHO JIBMXKYILETOCs TeJla MMEET BH X
= 3+ 5t + 2t?, rae Bce BenuuuHbl Boipaxkersl B CH. Uemy paBHO yckopeHwe Tena?

3. C 6ankoHa, HaXOIMIEToCs Ha BbIcOTE 15 M, BEpTUKAIBHO BBEpX OpOCAIOT MU CO
ckopoctbio 10 M/c. Onpenenure BpeMst OJIETa Ms4a U €0 CKOPOCTh B MOMEHT TTaICHHS Ha
3eMJIIO.

4. ABTOMOOWJIb JBUKETCS MO MPSIMON TOPU30HTAIBLHON 1OPOTe U MOCIIE BBIKIIOYEHUS
JBUTATENsI yMEHBINACT CBOK CKOPOCTh OT 8 10 5 M/c Ha mytu 78 M. Onpeenure
KOO QHUIUEHT TPEHUS IS STOTO CITydasi.

5. Ilpyxwuna xectroctbio 40 H/m mon neiictBuem cuibl 2 H. Onpeenure pacTspKeHHE .

6. Ha HekoTopoii BEICOTE HaJ| MOBEPXHOCTHIO 3€MIIH CHJIa TSHKECTH, ACHCTBYOIIAs Ha TEJIO
maccoii 10 kr, coctaBisiet 6,25 H. Onpenenure BHICOTY, Ha KOTOPOW pacoyiaraeTcst 3To
TENo.

7. C BepuuHbI TOpKHU BbICOTON 40 M CKaThIBaeTCS MAJICHbKHUI IAPUK U TPOJIOIIKAET
JBIKCHHUE 110 TOPU3OHTAILHOM MOBEPXHOCTH CO CKOPOCThIO 2 M/c. Bo ckobko pa3



OTJIMYACTCA IIOTCHIHAJIbHAA SHCPIUs MIapuKa 10 U ITOCJIC CKaTbIBaHMA? 3a HyneBoﬁ YPOBCHb
MOTEHITHAIBLHOMN OHCPIUur MPpUMHUTEC TOPU3OHTAIIBHYIO ITIOBCPXHOCTD.

Kontponbnas padota Ne2 o reme «MomnexynsipHast puszrka. OCHOBBI TEpMOAMHAMUKI» 1
BapHaHT

1. Monspuas macca kuciopoaa 0,032 kr/moins. OnpenenuTe Maccy 0OHONW MOJICKYJTbI
KHCIIOpOJa.

2. CpenHsisi KHHETHYECKAs SHEPTUsI TIOCTYIATENFHOTO IBHKEHHUS MOJICKYJI ra3a B OajioHe
paBHa 4,14 * 102! JI)x. Uemy paBHa TemIeparypa ra3a B 3ToM OaJuioHe?

3. Azot maccoii 0,3 kr ipu remnepatype 280 K oka3piBaeT 1aBieHne Ha CTEHKU COCyIa
paBHoe 8,31 * 10 ITa. Yemy paBen 00beM raza? Mossipaas macca azora 0,028 kr/moib.

4. JlaBneHne HEU3MEHHOTO KOJIMYECTBA UAEaIbHOI0 ra3a yMEHbIINIOCH B 2 pa3a, a ero
TeMIepaTypa yMeHbImiIach B 4 paza. Kak uaMeHuics mpu 3ToM o0beM rasza’?

5. M neanbHbIi ra3 ©30XOPHO HAIPEBAIOT TakK, YTO €ro Temieparypa usMensercs Ha 240K a
nasinenne — B 1,6 paza. Macca ra3a nocrostuaa. KakoBa HaganbHas TemMrepaTtypa rasa mno
mikane KensBuna?

6. OnpepennuTe BHYTPEHHIOW SHEPIHIO 2 MOJIb Teus rpu Temueparype 27 O°C.

7. B Hexoropom nporiecce ra3y 0bu1o coobuieHo konudectBo TermnoTsl 900 k. ['a3
cosepmm padory 500 /Ix. Ha ckoibko m3MeHHIach BHYTPEHHSS DHEPTUs Ta3a?

8. Ha pucyHke noka3zaH mpoiiecc U3MEHEHHUsI COCTOSTHUS HIeaIbHOro ra3a. BHemHne cuiibl
COBEPIIIMIN HaJl ra3oM paborty, paBayro 5% 104 JIx. Kakoe KOIMYECTBO TEILIOTHI OTIAET Ta3 B
3TOM Tporecce?

p, 10" TIa

= S Y

2 BapuaHT

1. B 6amnone naxoautcs 10 Motk raza. CKOJIBKO MPUMEPHO MOJIEKYJT I'a3a HaXOJUTCS B
oaytone?

2. UeMy paBHa cpe/HssI KHHETHYECKasi SHEPTUs XaOTUYECKOTO MOCTYIATEIBHOTO IBUKEHHS
MOJIEKYJT HIeaIbHOTO Ta3a npu temmeparype 27 0C?



3. I'asz maxomurcs B Gayutone oobemom 8,31 i1 ipu remmneparype 127 °C u maBnennu 100 kiia.
Kakoe KonmuecTBO BEIIeCTBa COJEPIKUTCS B Taze?

4. Kak U3MEHUTCS TaBJICHUE UCATHHOTO ra3a P YBEIMYECHUH €T0 a0COTIOTHOM
TeMIeparypsl 1 oo0beMa B 2 paza? Maccy rasa cuuTatb HEM3MEHHOM.

5. MneanbHbiii ra3 n300apHO HArPEBAIOT TAK, YTO €0 TeMIieparypa usMmensercs Ha 240 K a
00béM — B 1,4 paza. Macca rasa nocrosinHa. KakoBa HauanbHasi TeMIieparypa rasa mno
mkane KensBuna?

6. Kakyto paboty coBepurmi apron maccoii 0,4 kr rmpu ero nzobapaom Harpesannu Ha 10 °C?
Momnsipuast macca aprona 0,04 xr/monsb.

7. Ilpu nepenaue rasy konmvectsa Teriothl 300 [k ero BHYTPEHHSSA SHEPT U YMEHBIINIIACH
Ha 100 [Ix. Kakyro paboty coBepmwi ra3?

8. Ha rpa¢uke nmokazaHa 3aBUCHIMOCTh TEMIIEPATYPhI OT JaBJICHUS HICATEHOTO
OJTHOATOMHOTO Ta3a. BHyTpeHHss sHeprus ra3a ysenuuniack Ha 10 k/x. Yemy paBHO
KOJIMYECTBO TEILIOTHI, TOTyYSeHHOE Ta30M?

T K
2T,

T,

HtoroBast KOHTpoJIbHAs paboTa (mpomexytodnas arrectanus) 10 kimace 1

BapHaHT
1. Ha pucyHke npecTaBiieH rpaduk 3aBUCUMO- CTH
CKOpPOCTH OT BpECMCHU JI TCJIAd, ABUKYIICTO- CA U M‘,"C A
npsiMoiuHeiHo. Hanbounpiee mo Motyito 40} A B
YCKOpEHHUE TeJI0 UMEJIO Ha Y4acTKe | ;
1. OA
2. AB Ve
3. BC :
4. Cﬂ : t t :Tr t ,C T
0 1 4 6 t,c

2. Kakyro cwiy Hano npuioxuTh K Temy maccoil 200 r, 4ToObl OHO IBUTaIoCh

¢ yckopenuem 1,5 m/c? ?



3. KakoBa kuneruueckas sneprusi aBromoousst maccoit 1000 kr, IBHXKyIIErocs co

CKOpOCThIO 36 KM/4?

4. Kakyro MOIIHOCTh pa3BHBAaeT ABUTaTeab aBTomoOuis npu cuse taru 1000 H, ecnu

aBTOMOOWMJIb JBHXKETCSI PABHOMEPHO €O CKOpocThio 20 M/c?

5. [Ipu HEeM3MEHHOM KOHIIEHTPALlMK MOJIEKYJI UI€aJIbHOTO Ta3a CPeAHssI KBaApaTHUHAs CKO-
POCTh TETUIOBOTO JIBUXKEHHUS €0 MOJIEKYJ YMEHbIIUIACh B 4 pa3a. [Ipu sTom naBnenue raza

1) ymenbmmnocs B 16 pa3
3) yMEeHBIIUIIOCH B 4 pa3a

2.10° Iz
Sl 2 3
T
0 0,03 0,06 g

2) YMEHBIIUIIOCH B 2 pa3a
4) HEe U3MCHUIIOCH

6. Ilpu nepexone u3 coctosiaust 1 B cocTosiHUEe 3 ra3 COBepIIaeT paboTy

7. Kak M3MEHUTCSI eMKOCTb IJIOCKOT'0 BO3YIITHOTO KOHAEHCATOPA, €CIIH IUI0IIab 00KIa10K
YMEHBIINTH B 2 pa3a, a pacCTOSIHUE MKy HUMH yYBEITHUUTH B 2 pa3a?

1) yBenuuurcs B 2 pasa
2) yMeHBIIUTCA B 2 paza
3) HEe U3MCHUTCS

4) ymenbIutes B 4 paza

8. I[ElH l"pa(bI/IK 3aBUCHUMOCTH 00beMa IMMOCTOSHHON MacChl HACAJILHOTO I'a3a OT TEMIICPATyPhI.

05
Ka
Har

L J

N306pa3ure >TOT nporecc B koopauHaTax pP-T.

9. B 0AHOPOIHOE AIIEKTPHUYECKOE TI0JI€ CO CKOPOCTHIO
1 IBUKETCS 110 HATMpaBJjie- HUIO JIMHUN HAMPSKEHHOCTH TOJISL.
TEKTPOH JIO TTOJTHOM MTOTEPH CKOPOCTH, €CITH MO- TyJIb
)0 B/m?



HroroBast KOHTpOJIbHAs paboTa (mpomexytodnas arrectanus) 10 kimacc 2
BapHaHT

1. Ha pucyHke npezcraBieH rpaduk 3aBUCIMOCTH v,
MOJYJIsl CKOPOCTH V OT BpeMeHH t aJis Tena, ABIKY-
1Ierocst NpsIMOJIMHENHO. PaBHOMEPHOMY IBUIKEHUIO
COOTBETCTBYET yYaCTOK

L o=

1. AB
2. BC 1

3.CD
4. DE

L

2. Teno paBHOMEPHO ABMXKETCS MO TI0cKOocTH. CHila JaBiIeHUs Tela Ha MIIOCKOCTh PaBHA
20 H, cuna tpenus 5 H. Uemy paBeH K03 GUIMEHT TPEHUS CKOJIBKEHUS ?

3. KakoBa noteHnmanbpHasi SHEpTuUsi cocya ¢ Bojoii Ha Beicote 80 cM, ecim Macca cocya
pasua 3001?

4. Kakyo paboTy COBEpUIMT CWJIa MPHU YAJIHMHEHHH TPYXHHBI jkecTKocThio 350 H/m
oT 4cMm 10 6 cm?

5. Ecnu naBrieHue uieanbHOTO ra3a Mpy MOCTOSHHOW KOHIIEHTPAIMH YBEIUYMIOCh B 2 pasa, TO
3TO 3HAYHMT, YTO €ro aOCONIIOTHAS TeMIepaTypa

1) yBenuumiace B 4 paza 2) yBenMuHIach B 2 pasza
3) yMeHbIIUIACH B 2 pa3a 4) ymensInuiach B 4 pasa

6. [Tpu nepexone u3 cocrosiuusi 1 B coctosiHue 3 ra3 coBepIIaeT paboTy

P 10°Ta?

2 3

7. IInockuii BO3MyIIHBIA KOHEHCATOp nMeeT eMKocTh C. Kak . —— 1

U3MEHHTCS €70 EMKOCTB, €CIIM PACCTOSTHUE MEXAY €T0 IIaCTH- i

HaMH YMEHBIINTH B 3 paza? Y 3 i

| i

I i
1) yBenuuurcs B 3 pasza i i E :
0,04 V., u

2) yMEHBIIUTCS B 3 pas3a 0,02
3) yBenunuurcs B 9 pa3
4) ymenpmutes B 9 pas

o



8. Ha l"pa(I)I/IKC MMpeaCTaBJICHA 3aBUCUMOCTDb o0beMa HACAJIBHOIO I'a3a, MacCa KOTOPOIr'o HE
HU3MCHSACTCA, OT TCMIICPATYPhI AJIsI HCKOTOPOTO 3aMKHYTOI'O ITponecca. Ha‘-IepTI/ITe I[aHHHﬁ
IIpouccc B

p-V kKoopauHaTax .

VA

0 II-T

9. B ogHOpoaHOE 3IeKTpHUecKoe mojie co ckopocThio 0,5 * 107m/c BreTaeT 3JeKTpOH U
JBIKETCS 110 HAIIPABJICHUIO JIMHUM HanpsKkEHHOCTH nousd. Kakoe paccTossHue MPOJIETUT
AJIEKTPOH JI0 TIOJHOM MOTEPH CKOPOCTH, €CIIM MOYJIb HanpspKkEHHOCTH 1ot paBen 300 B/m?



11 xnacc

Jlaboparopnas pabota Nel «l3yueHne MarHUTHOTO TOJISt KATYIIKHA C TOKOM>

[{enb pabOTHI: SKCIEPUMEHTAIBHO 0Ka3aTh YTBEPKACHHUE O TOM, uTO: 1) HampaBiieHHE
MarHUTHOTO TOJISI KATYIIIKK 3aBHCHUT OT HAIPABJICHUS MPOTEKAHUS B HEH TOKA; 2) BEIMYMHA
MaFHHTHOﬁ I/IHIIyKI_II/II/I I10JIs KaTYLHKI/I 3aBUCHUT OT 3HAYCHUA CUJIbI TOKA B eé BUTKAXx.
Ob6opynoBanue: McToUHUK TOKa, aMIIEPMETP, KOMIIAC, COETMHUTENbHBIE TPOBOJIA, KaTYyIIKa C
BBIBOJIAMU.

Xoa paboThI:

Cobepute ycTaHOBKY

JnstBE | K4 JIEJIUTH BBIBOJIBI KATYILIKH, KOTOPBIE COEAMHEHBI C

KOHIIO mo[

i

(A)

Ha cxeme Havaiiu Karyukn vvusnaacHO OykBo# «H», koHer — «K». 3a HanpaBiieHne ToKa
HPUHSITO CUATATH HAIIPABJICHUE OT MOJIOKUTEIBHOTO TIOTI0CA K OTPHIATEILHOMY, a 32
HAarpaBJIeHUEe MAaTHUTHOTO TIOJIS IPUHSTO HANpPaBJICHNE OT CEBEPHOTO MOJIFOCA MarHUTa K
I0)KHOMY.

KaTymky nogximrouuTe K BBITPSIMUTEINIO € COOTIOIEHUEM TOU TOJIIPHOCTH, KOTOpasi yKa3aHa Ha
cxeme. Omnpenenure, B KaKOM HalpaBJICHUH OYAET MPOTEKaTh TOK B €€ BUTKAX.

3aMKHYTh KJI0Y U ¥ TIEPEMEHHBIM PE3UCTOPOM yCcTaHOBHUTH cuity Toka 0,5A. Komnac
MEJUICHHO M TUIaBHO MepeMeIaTh BOKPYT KaTyIIKH Ha yIaJICHUU IIPUMEPHO ScM OT eé
[EHTpa ¥ HaOIII0Jat0T 32 OpHEHTAIHEeH ero cTpesiku. [1o opueHTanum cTpeaky HalpoTHB
TOPIIOB KAaTYIIKH ONPEJENIAIOT HAPaBICHHE MArHUTHOTO IOJISl KATYIIKH.

OmnbIT TOBTOPUTH, U3MEHUB MOJSIPHOCTD KaTYIIKU. Y 0€XIat0TCS B TOM, YTO HAIIPABJICHUS
MarHUTHOTO TOJISl KATYIIKH W TOKA B HEHl CBA3aHBI IPABUJIOM ITPABOTO BUHTA.

J1J1s1 BBIIOJTHEHUSI BTOPOM YacTh pabOTHI CTpETIKE KoMIaca Aat0T CBOOOIHO
COPHEHTHUPOBATHCS B MATHUTHOM TI0JI€ 3€MJTH ITPU Pa30MKHYTOM KJIFOUE.

KaTymky pasmMecTuTh Bo3sie KOMIIaca Tak, YT00bI €€ IMPO0JIbHAs OCh M CTPEIIKa KoMIiaca
OKa3aJIMCh B3aMMHO NEPIICHAUKYISPHBIMHU.

I[Tocre 3TOrO KIII0Y 3aMBIKAIOT U, U3MEHSS 3HAUCHUE CHJIBI TOKA B IIETH, HAOJIIOAIOT 3a
YTIIOM OTKJIOHEHHS CTPEJIKH OT IIEPBOHAYATBHOTO HAIIPABIICHHUSI.

Y0enuTech B TOM, 4TO 4eM OOJIbIIIE TOK B KaTYIIKE, TEM CHJIbHEE OHA BIHMAET HA OTKJIOHCHHE

CTPEJIKH.



Crenatpb BBIBOJI O TOM, YTO BEIMYMHA MATHUTHOTO MOJISI KATYIIKU 3aBUCUT OT CUJIBI TOKA B €€
BUTKax. Uem OoIbliie cuiia TOKa, TeM OOJbIIe U WHAYKIIHSI MATHUTHOTO TIOJISl KAaTyIIIKH.
JlaboparopHas pabora Ne2 «MccienoBanue qeHCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKY €
TOKOM>

Lens: UccnenoBaTh B3auMOJICHCTBUE TOKA C TIOCTOSHHBIM MarHUTOM

O6opynoBaHKe: HICTOYHUK TOKA, PEOCTAT, K0, KaTyIlIKa, TOCTOSIHHBIA MarHuT, IITATUB,
aMIICpMETp, COCAUHUTCIIBHBIC ITPOBOIa

Xon paboThl

1. Tabnuna pe3yJIbTaToOB OMBITOB

[1o yacoBo# cTpenke [IpoTuB yacoBoOU
CTPEIIKU
Cuita Toka |,
A
Cuma FH

[lopsiok BeINOJIHEHUSA

1. Ha mrtaTuBe oJIBEChTE TMHAMOMETP, K JTTHAMOMETPY
NPUKPETUTE MarHUT, TI0J] MAarHUTOM PAacIoIOXKHUTE
KaTYIIKY.

2. CobepuTe dNMEKTPUUECKYIO CXEMY COTJIaCHO

PHCYHKY.

3. YcraHoBuTE OETYHOK peocTaTa B MOJIOKEHHE,
COOTBETCTBYIOIEE MAKCUMAIbHOMY COIIPOTUBJICHHUIO.

4. 3amkHuTe 1enb. 3Mensiite cuily Toka, yMEHbIIast

COIIPOTHBIIEHUE PEOCTaTa, U 3alMChIBANTE MOKAa3aHUs TMHAMOMETpa B TaOJIHILy.

HaOnronenne nqeficTBUsE MArHUTHOTO I10JI HA TOK
1. ITonHecuTe K BUCSIIEMY MOTKY MarHUT U, 3aMbIKask KITF04, IPOHAOTIOAANTE IBIKCHHE

MOTKa.



2. BBI6epI/IT€ HCCKOJIBKO XapaKTCPHBIX BAPHAHTOB OTHOCHUTCIIbHOI'O PACIIOJIOXKCHUA MOTKA U
Marbgura u 3apI/ICYI7ITe HX, YKa3aB HAlIPpaBJICHUC MArHUTHOI'O I10JIA, HAIIPABJIICHUC TOKA U

npeamnojgaraeéMoc IBMKCHUC MOTKa OTHOCHUTCIIbHO MarHuTa.

B) T

CrenaiiTe BbIBOJ
Jlaboparopnas padora Ne3 «lccnenoBaHue ssBISHUS dJIEKTPOMATHUTHON WHIYKITH»
L{enb pabOTHI - H3yYUTH SBJICHHUE ICKTPOMArHUTHOW WHIYKIIHH.
[TpuGopsl: MUILITHAMITEPMETP, KaTYIIKa-MOTOK, MAarHHUT JTyr0OOpa3HbIid, MATHUT MTOJIOCOBOH.
[Topsimok BBITIOIHEHUST PA0OTHI
|.BeIsicHeHHE yCIIOBUI BO3HUKHOBEHUS HHTyKITMOHHOTO TOKA.
1.TToakimrounTe KaTyIKy-MOTOK K 32KHMaM MIJUTHAMITEPMETPA.
2. HaGnronast 3a moKa3aHUsIMHA MHJUIHAMIIEpPMETPa, OTMETHTE, BOSHUKAJ JIM UHIYKITHOHHBIN
TOK, €CITH:
B HETIOJIBMKHYIO KaTyIIKy BBOJUTH MarHWT,
U3 HETIOJIBMKHOW KaTYIIKA BBIBOJAWTH MarHuT,
MarHuT Pa3MECTUTh BHYTPH KaTYIITKH, OCTABJISISI HETIOABUKHBIM.

3. BeIsicHUTE, Kak U3MEHSUICS MAarHUTHBIA MOTOK @D, MPOHU3BIBAIOIINN KAaTYIIKY B KaXKIOM
ciyuae. Caenaite BBIBOJ O TOM, IIPH KAKOM YCIIOBUU B KaTYIIKE BOSHUKAJ WHAYKIIMOHHBIN
TOK.

[I. 3yueHue HampaByieHUs] MHAYKIIMOHHOTO TOKA.
1. O HanpaBJICHUU TOKA B KaTYIIIKE MOXKHO CYJIUTh I10 TOMY, B KAKyI0 CTOPOHY OT HYJICBOTO
JIeNIeHUs] OTKJIOHSIETCSI CTPENIKa MUJUTHAMIIEPMETPa.

HpOBGpI:TC, OJWHAKOBBIM JIN 6YI[6T HarpaBJICHUEC HHAYKIIMOHHOI'O TOKA, €CJIN.



BBOJIUTh B KaTYIIKYy U YAAJISATh MarHUT CEBEPHBIM I10JIHOCOM,;
BBOJIUTh MAarHUT B KaTYIIKY MarHUT CEBEPHBIM IIOJIOCOM U FO’KHBIM MOJIIOCOM. 2.BpIAcHUTE,
YTO U3MEHSIOCH B KaXJI0M ciayuae. Crenaiite BBIBOJ O TOM, OT YETO 3aBUCUT HaIIpaBJICHUE
MHAYKIIMOHHOTO TOKa.
1. U3yueHue BeTMYMHBI UHAYKIIMOHHOTO TOKA.
1. ITpubnumxaiiTe MarHUT K HEMOJBM)KHOM KaTyILIKE MEJICHHO U C 0OJbILel CKOPOCTHIO,
otMmeyast, Ha ckoibko aeneHuid (N1, N2) oTkioHsieTcs crpesika MUUTHaMIIEpMeTpa.
2.[TpubnmxaiiTe MarHUT K KaTyIIKEe CEBEPHBIM MOIMIOCOM. OTMEThTE, Ha CKOJIBKO JICTICHUI
N1 oTkOHSIETCS CTpeNika MIJITTHAMIIEpMETpa.
K ceBepHOMYy mostocy 1yrooOpa3HOro MarHuTa NpUCTaBbTE CEBEPHBIN MOIIOC MTOJIOCOBOTO
MarHuTa. BersicHuTe, Ha CKONBKO JeneHnit N2 OTKIOHSeTCs CTpenka MIIITHAMIIEpMETpa Ipu
npUOIMKEHUN OJTHOBPEMEHHO JIBYX MarHUTOB.
3. BoisicHUTE, KaK U3MEHSIICS MarHUTHBIN [TOTOK B KaX/10M citydae. CrenaiTe BBIBOJ, OT YEro
3aBHCHUT BEJIMYHMHA UHAYKIIMOHHOIO TOKA.
JlaboparopHas pabora Ned «HccnenoBaHue 3aBUCUMOCTH [TepHoJia MajblX KojeOaHui rpy3a Ha
HUTH OT JAJIMHBI HUTU M Macchl Ipy3a»
Llenb: uccnenoBaTh 3aBUCUMOCTD IIepro/ia KoeOaHuii Tpy3a OT JUTMHBI HUTH U MaccChl
ITpy3a,
I'mnoTe3a skcneprmeHTa

[Tepuon mipu ManbIX yriax KojaeOaHuil rpy3a Ha HUTH OT JIJTMHBI HUTHU U

OT Macchl Ipy3a.

OO0opyI0BaHME: MITATHUB C JANKOH U My()TOH, HUTh, IPy3bl pa3HOil Macchl (2mT),
WU3MEpPUTENIbHAS JIEHTA, CEKYHIOMED.

IIpoBenenue s3kcneprumMeHTa

3akpenuTe HUTH JUIMHOM |1 ¢ rpy3om M1 B anke mrartusa. lllTaTuB mocraBeTe TaK, 4TOOBI
KOHEII JIAMKK BBICTYTIAN 33 Kpail MOBEpXHOCTHU CTOJIA.

OTKIIOHHTE TPY3 Ha SCM OT TIOJI0KEHHUST paBHOBECHS, OTITYCTHTE €T0 M U3MEPhTE BpeMs, 3a
KoTopoe Tpy3 coBepmuT N = HIOJTHBIX KOJIEOaHUH.

Beruucnure nepuoa kosebanuii mo popmysie T = t/N

VYxoporure uHy HuTH (12) B 1Ba paza. i3MepbTe BpeMs, 32 KOTOPOE MasiTHUK COBEPIIUT TO
K€ YHCJIO MOJHBIX KojeOaHuii. Berumcianre BHOBb EPUOI.

Yxopotute HUTH etie B 1Ba pasa (13). BHOBb 111 TOro e 4rciia KojeOaHui BEIYMCIUTE
HEPHO/I.

[ToBTopuTe mIaru 1-5 1y MasiTHUKA € Tpy30M M2.



Pe3YJ'IBTaTI>I I/IBMepeHHﬁ W BBEIYHCJICHUN 3aHESCUTE B Ta6J'II/IHy.

Ne [lnuna auta - [Macc a [Yucno Bpemsiti, [[lepu [Macca Bpems ti, [[lepuox Ti,c
i, m rpy3a [kone0.N onTi [rpyzam2, f[c
m1, , C KT
KT
1
2
3
Brison;

JlaGopaTtopHnas pabota Ne5 «l3mepeHne mokaszaTesst MPeIoMIICHUS CTEKIIa»

Llenb: 3KCTIEpUMEHTATEHO OMPEISIIUTH OTHOCHTEIBHBIN OKA3aTeb MPETOMIICHHUS CTEKIIA.
Heo6xo11uMo 3HaTh: OCHOBHBIE 3aKOHBI PACIIPOCTPAHEHUS CBETA.

Heo6xomumo yMeTh. paborarb ¢ mpubopamu, Jenarb  BBIBOABI Ha  OCHOBE
OKCIIEPUMEHTAIBHBIX JTaHHBIX.

OO6opynoBaHue: CTEKIIHHAS IUIAaCTHHKA, UMeromas GopMy Tpamneuuu, KapToH, 4 UroJiki,
UCTOYHUK CBETA.

Xon paboTsl 3aaHue

Nel.

[TonoxwuTe HA CTOJ JIMCT KAPTOHA, a Ha HETO — CTEKJISTHHYIO TUIACTHHKY .

BoTkHHUTE B KapTOH 10 OJIHY CTOPOHY IJIACTUHKHU ABe OynaBku — 1 1 2 Tak, uToObl OysaBka 2
Kacayiach rpaHu miacTuHku. OHK OyAyT OTMEUaTh HAPaBJICHUE MAJAIOIIEro JIyJa.

s CKBO3B IUTACTUHKY, BOTKHUTE TPEThIO OyNaBKy Tak, YTOObI OHA 3aKphIBaJia IEPBBIC JIBE.

HpI/I OTOM TPEThA 6y.]'IaBKa TOXKE OOJIXKHA KaCaTbCs IIJIaCTHHHI.




3ananue No2.

Y6epute OynaBku, 0OBeAUTE IUIACTUHY KapaHJAIIOM M B MECTaxX MPOKOJIOB JIUCTA KapTOHA

OyJaBKaMU MOCTABHTE TOUKH.

Hauepture magaromuii myu 1-2, npenoMieHHbIH 1yd 2-3, a TaK)Ke MEPIEeHANKYISIP K TPAHUIE IIACTHHKH.
OtMerpTe Ha Jydax Toukn A u B Ttakume, uro OA=OB. U3 touek A m B omycture

nepneHaukysapsl AC u BD Ha neprnieHauKysip K TpaHULE TNIACTUHKH.

.

3ananue Ne3. M3amepus orpesku AC u BD, Beruncnnre nokasaresb MpeJoMIICHUs CTEKIIA,
. . _AC . DB sina AC
WCIIONIB3YS ClIeytontue (hOpMYJIb: sing =—_, sinf=—_,n= = _
oo [ sin [ oo

3ananue Ne4 [ToBTopHTe OIBIT el 2 pa3a, U3MEHs KaX /bl pa3 yron najaeHus. PesynbraTsl

U3MEPEHUI U BEIYUCICHHUH 3aMUIINTE B TAOIHUILY:

Ne onsita |/AC, MM [BD, MM |n An

CnenaiiTe BBIBOJ IO IPOIETaHHOM paboTe.

Jlaboparopras pabota Ne6 «lccnemoBanne CBOWCTB N300paKCHHI B JIMH3AX»

Henb paboter: Onpeaenuts GOKYCHOE PACCTOSHUS 110 PACCTOSHHUIO MPEIMETa U €ro
n300pakeHust oT JInH3bl. [locTpouTh N300paXxKeHnss HICTOUHUKA CBETA, [IOJYyUYEHHbIE IPU
MIOMOILY JINH3BI.

OO6opyoBaHHe: onTHYECKas CKaMbsl (perTep), IKpaH, JTHHEWKa, JINH3a IBOSKOBBITYKJIas,

HNCTOYHHK CBETA, IIPECIMET.



Xon paboThI:

3akpenuTh Ha peiiTepe AeTand B CIEIYIOIIeH MOCIeA0BaTeIbHOCTHU: TNIACTHHA CO
CTpeJKo# (IpeaMeT), TOHKast COOMpAroIasl JIMH3a, SKpaH Ui MOJTY4YCHUS M300paKeHUSI.
Pacnionoxutp peiitep Tak, YTOOBI IUIACTHHA CO CTPEIKOM ObljIa XOpOIIO OCBEIIEHA
conHieM (nmammoit). TlepenBuras sKpaH, A0OUTHCS TMONYYCHUsST YETKOTO H300pa)KeHUsI
CTpEJIKH.

[IpousBecTu nu3Mepenus au b U BEIYUCIUTH (POKYCHOE PACCTOSHHE C TOMOIIBIO (HOPMYJIBI
TOHKOW JuH3bI (1).

Haiitn ontmueckyro cwity JauH3BI D.

W3mepsis pazmep U300pakeHus U MpeIMEeTa, OINpeIeNisieM YBeIrnueHHe JIMH3bI 1o (Gopmyre (2)
N3mensieM paccTosiHHE OT MpeaMeTa 10 JUH3bI U MepeBUras SKpaH HIIEM YETKOe

n300paxkeHue. 3aroyHgeM TaOauly.

Ne Ja, ™ b, m [f D=1/f, hopenmera, |huzobpaxenus, FZMM
theAMeTa
M TP M M

Haiitu cpennee dokycHoe paccrosiaue fep.
Crenaiite BBIBOJI.
JlaGopaTtopHnas pabora Ne7 «Habmo1eHre TUCTIEPCUH CBETa»
Llens paGoThl, IPOHAOIIOAATH PA3JIOKEHUE TTyUKa O0€JI0T0 CBETa B CIIEKT.
O0opyaoBaHKe: TaMITOYKa Ha MOJICTaBKe, pu3Ma (WK TI0CKONapaslie/ibHas TNIACTUHKA CO
CKOIIICHHBIMH I'PaHSIMH), SKPaH CO IIEJIbI0, NCTOYHUK MUTAHMUS, COSAUHUTEIbHBIC POBO/IA,
DKpaH.
XO/J PABOTBI
1. BxitounTe 1aMIoO4Ky U pacroiokuTe e€ Tak, 4ToObl 1mosoca cBera Ha Oymare Oblia
OTYETJIMBOM.
2. [Tonmokute Ha MyTH CBETOBOTO My4YKa MPU3MY U NIOCTAaBbTE OETbIN IKpPaH TaK, 4YTOObI

rocJie IpeoMJICHHS B PU3ME Ha KpaHe HaOJI01ajICsl CIIOIHOM CIIEKTP.



3, 3amummuTe BUIUMBINA BaMU MOPSAOK YepeIOBAHHUSI LIBETOB B CIIEKTPE.

4. 3anuImTe, Kakoro 1BeTa JIy4d MPeJOMIISIOTCA B CTEKIIe CHIIbHEE IPYTHX, a Kakue —
crabee.

5*, IlocmoTpuTe CKBO3b MPU3MY BOKPYT ce0sl, 0COOEHHO 00paTUTe BHUMAHUE HA TPAHMIIBI
SIPKO OCBEUICHHBIX MpeaMeToB. Onumure Bamy HaOmoaeHust. Kak MOXKHO X OOBSICHUTH?

Kontposnbhas padora Nel o teme «MarHuTHOE 1oJie. DICKTPOMArHUTHAS HHY KIS
1 Bapuant

1. Uem 0OBsICHSICTCSI B3aUMOJICHCTBHE JIBYX MapaJIJICIbHBIX TPOBOIHUKOB C MOCTOSIHHBIM
TOKOM?

1) B3aMMOJCHCTBHE IEKTPUICCKUX 3aPSJIOB;

2) JneicTBUE ICKTPUUECKOTO MOJISl OHOTO MTPOBOIHUKA C TOKOM Ha TOK B IPYyTrOM
MIPOBOJTHUKE;

3) JEUCTBUE MAarHUTHOT'O MOJISI OJHOTO IMPOBOJHHUKA HA TOK B APYI'OM ITPOBOJHUKE.

2. Ha xakyro yacTuily AeiCTByeT MarHUTHOE ToJIe?

1) Ha JBMOKYIIYIOCS 3apsHKCHHYIO; 2) Ha JBIKYIIYIOCS HE3apsDKCHHYIO;
3)Ha MOKOSAIIYIOCS 3apsHKEHHYIO; 4) Ha MOKOSAIIYIOCS HE3aPSHKEHHYO.
3. Ha xakoMm 13 prCYHKOB MPaBUIILHO TIOKA3aHO . " _) ,,.
HaIrpaBJICHUC UHAYKIIUU MAarHuTHOT'O I10JIA, -r
r [ i
CO3JIAHHOT'O TPSMBIM TIPOBOTHUKOM C TOKOM. [ I s
1) A, 2B 3)B. o Pk

4. ITpsaMonMHEHHbIN TPOBOIHUK JUTMHOM 20 cM HAXOIUTCS B OJHOPOJAHOM MarHUTHOM II0JIE C
unayknueit 5 T u pacnonoxen mo yriaom 30° K BEKTOpY MarHUTHON HHAYKIMH. UeMy
paBHa CUJIa, IEHCTBYIOIIAs HA IPOBOJAHUK CO CTOPOHBI MAarHUTHOI'O NOJISl, €CJIM CHJIA TOKA B
MIPOBOJTHUKE 2 A?

5. B MarauTHOM 10J1€ HaXOUTCSI POBOTHUK C 2
TokoM. KakoBo HampasiieHue cuibsl AMiepa, F1 P
JEHCTBYIOIIEH HA TPOBOTHUK?

1) ornac; 2)x Ham; 3) paBHa HYJIO.
6. DNeKTpOMarHUTHAs MHAYKIUS — 3TO:
1) sBieHHE, XapaKTePHU3YIOIIee ACHCTBUE MATHUTHOTO TTOJIS Ha JBMOKYIIIUICS 3apsif;

2) sBJICHHE BOSHUKHOBEHHS B 3aMKHYTOM KOHTYPE JICKTPUYECKOT0 TOKA IIPU
M3MEHEHUU MarHUTHOTO IIOTOKA;



3) SIBJICHUC, XapaKTCPHU3YIOIICC ﬂeﬁCTBHG MAarHuTHOTIO I10JI Ha IIPOBOAHUK C TOKOM.

7. Ha xBagpaTHy0 paMKy IUIONIa/1pi0 2 M? B OZTHOPOJHOM MarHUTHOM T0Jie ¢ HHAyKuuen 2 T
JEeWCTBYET MaKCUMaJIbHBIM Bpalalomuii MOMEHT, paBHbId 8H M. ueMy paBHa cuiia TOKa B
pamke?

8. Hactuua Maccoil M, Hecymias 3apsiz 0, ABUKETCA B OJHOPOJHOM MAarHUTHOM II0JIE C
uHAykuuen Bro okpyxHocTH paanyca R co ckopocTsio V. UTo npou3oiaeT ¢ paguycom
OpOUTHI, IEPUOJIOM OOpaIleHUsI U KUHETHYECKOW SHEpPTrrell YaCTULIbI TPU yBETUUEHUH
CKOPOCTH JIBHYKCHUS ?

K kak10if MO3HUIINH ITEPBOTO CTOJIOIA TOJOSPUTE COOTBETCTBYIOMIYIO TIO3UITUIO BTOPOTO U
3aMUIINATE B TAOIHUITYy BIOpaHHBIC U(PHI TIOJT COOTBETCTBYIOIIMMHU OyKBaMU

OU3NYECKHUE BEJIMYNHDBI X USMEHEHUW A

A) paanyc opOUTHI 1) YysemuuuTes

b) NepUo]T OOpaIeHUs 2) YMCHDIIHTCH HE

B) KHHETHYeCKasi SHepTus 3) MsMeHHTCA

9. B karymike, ”HIYKTHBHOCTH KoTopoii paBHa 0,6 ['H, BozHukia 3/1C caMOMHIYKITHH,
pasHas 30 B. Paccunraiite n3MeHEHHE CHIIBI TOKA U SHEPTUH MAarHUTHOTO TOJIS KaTYIIKH,
ecyim 310 Tipou3ornwio 3a 0,2 c.

2 BapuaHT

1. TToBOpOT MarHUTHOM CTPEJIKU BOJIU3U MPOBOIHUKA C TOKOM OOBACHSAETCS TEM, UTO Ha Hee
JNEUCTBYET:

1) MarHuTHOE IMOJIe, CO3IaHHOE IBHUKYIIMMHUCS B IPOBOHHUKE 3apsiIaMH;

2) DIIEKTPHYECKOE MOJIE, CO3JaHHOE 3apsiiaMu IMPOBOIHHKA,

3) DJIEKTPHUYECKOE MMOJIe, CO3AaHHOE ABIKYITUMHUCS 3apsiIaMH IIPOBOIHUKA.
2. JIBYOKYIIHNCS JIEKTPUICCKHIA 3apsif] CO3/1aeT:

1) TOJIBKO ANEKTPUYECKOE TIOJIC; 2)KaK JICKTPUYECKOE MOJIC, TaK U MArHUTHOE
1oJe€;

3)T0JIbKO MarHUTHOE TOJIC.

3. Ha xaxom 13 pucyHKOB IPaBUIHLHO TTOKA3aHO : : " { ) #
HaIlpaBJICHUC UHAYKIITUU MAaTrHUTHOT'O I10JIA, . F i
CO3JaHHOT'0 IIPAMBIM IIPOBOJHUKOM C TOKOM. ]

- P 2) A; 2) b; 3)B.



4 TIpssMoNUHENHHBIM TPOBOAHUK JUTHHON 50 cM HAXOAUTCSA B OJJHOPOIHOM MAarHUTHOM I0JI€ C
uHayknuei 5 T u pacnonoxen moj yriaom 30° Kk BEKTOPY MarHUTHON HHAYKIMA. YeMy
paBHa cuja, IeUCTBYIONIAas HAa MPOBOJHUK CO CTOPOHBI MArHUTHOTO TOJIsA, €CJIU CHJIA TOKA B
npoBoanauke 0,2 A?

Y

5.B MarHuTHOM 1OJIe HAXOIUTCS IPOBOJHHK C
TokoM. KakoBo HanpaBiieHHe cuiisl AMnepa, a1
JEeWCTBYIONICH Ha IPOBOIHUK? *

Y

Y W

1) orHac; 2)k Hawm; 3) paBHa HYJIIO. o

6. Cuua JlopeHia gericTByer
1) Ha He3apsHKEHHYIO YaCTUIYy B MArHUTHOM IIOJIE;
2) Ha 3apsHKEHHYIO YacTHILY, HOKOSIIYIOCS B MATHUTHOM IIOJIE;

3) Ha 3apsHKEHHYIO YacTHILy, ABHXKYIIYIOCS BIOJb TMHUH MATHUTHON WHTYKIIMU
OISl

7.Ha KBaJpaTHyIO paMKy IUIOIMAA6I0 2 M2 TIpH CHiIe TOKA B 4 A IeHCTBYeT MaKCHMAIbHbIH
BpALLAOLINAN

MOMEHT, paBHbII 8H-M. KakoBa MHIYKITNS MATHUTHOTO TIOJISE B UCCIIEAYEMOM MIPOCTPAHCTBE
7

8.YacTua maccoit m, Hecymias 3apsij ¢, IBMKETCS B OTHOPOTHOM MarHUTHOM TI0JIE C
uHAyKIuen B o okpysxHocTu paanyca Reo ckopoctbio V. UTo mpon30iaeT ¢ paanycom
OpOUTHI, TEPHOJOM OOpAIICHUSI W KUHETHYECKOW YHEPTUEH YaCTULIBI ITPU yBEITUUYCHUH
3apsizia 4YacTHILIbI?

K kaxxmoi mo3uiuu nepBoro crooia moadepuTe COOTBETCTBYIOIIYIO MTO3UIIUIO BTOPOTO H
3aMUIIUTE B TAOIHITY BRIOPAHHBIE IIUQPHI IO COOTBETCTBYIONIUME OyKBaMU

OU3NYECKUE BEJIMYWHbI X U3BMEHEHU
A)  |pamuyc OpOUTEHI 1) |yBenuuuTCA
b) repuoJi oOpareHus 2)  |ymeHbIIUTCS
B) KUHETUYECKast DHEPIUs 3)  [HEe U3MEHHTCS

9.TTo KaKUM YTJIOM K CHJIOBBIM JIMHHSIM MarHuTHOTO mosis ¢ uaaykiueid 0,5 T gomken
JBHMIaThCs MeAHBIN MpoBoaHKK ceuenneM 0,85 mm? u conporusiaeanem 0,04 OMm, 4T06BI IIpH
ckopoctu 0,5 m/c Ha ero koHIax Bo30Oyxaanack DJIC unnykiuu, pasaas 0,35 B? (ynenbHoe
conporusienre meau p= 0,017 Om-Mm2/m)

KonTponbnas padora Ne2 ITo reme: « Kosrebanus. BoHBI».
BapuanT 1



1. Ilpu u3mepeHHHu Mysbca YeJI0BeKa ObUIO 3aUKCHUPOBAHO 75 MybCalluii KPOBU B MUHYTY.
Omnpenenure NEPHOJ] COKPAIICHUS CepAeUHON MBIIIIEI? OTBET 1aTh B CEKYHaX.

2. Ha pucynke npejcraBieHa 3aBUCHMOCTh KOOPIMHATHI IICHTPA MIapa, TIOBEIICHHOTO Ha
pyXuHe, OT BpeMeHu. OnpeaenuTe aMImuTy 1y kojaebanuii. OTBET JaTh B CM.
X, cM *

20

v

o
H [ —

t,c

220 oo

3. YdeHHuK u3yyall B IIKOJIBHOM JabopaTopun KojebaHus Mpy>KUHHOTO MAasTHUKA.
Pe3ynbTarhl n3MepeHnit Kakux BETMYHUH JaayT eMy BO3MOXXHOCTh PACCUUTATh MEPUO]T
KoJIeOaHUH MasgTHUKA?
1) TMHBI HUTH MasITHUKA U TaOJIMYHOTO 3HAYCHHUS YCKOPEHUsI CBOOOIHOTO TaJICHUS;
2)aMIUTATY bl KOJIEOaHUI MasiTHUKA U €T0 MacChl,
3)korddunueHTa ynpyrocTi U Macchl MasiTHUKA,
4) aMIUTUTY bl KoJIeOaHUi MasiTHUKA U K03 pUimeHTa yrnpyrocTu npy>KHHbI.
4. JInuHa 3IIeKTPOMarHUTHOM BOJIHEI B Bo3ayxe paBHa 0,6 mxm. UeMy paBHa gacTtoTa

KoJe6anuii 3Toi BOHBI? CKOPOCTh PAaCPOCTPAHEHHS 3JIEKTPOMArduTHBIX BosH 3-108 v, B
C

OTBETE 3HAUCHHE YaCTOThI 3AIMIIUTE [ETbIM YUCIOM, Ha KOTOpoe yMHOKaetcs 10
5. Tpancdopmarop nonmwkaet Hanpspkenue ¢ 240 B 1o 120 B. Yemy paBeH kodppuueHT
TpaHchopMaru?
6. YcraHoBHTE COOTBETCTBHE MEXKAY (PU3MUECKUMHU SBICHUSAMH U UX Ha3BaHUAMU. B kax10ii
MO3HITNH TIEPBOTO CTOJIOMA ITOIOEPUTE COOTBETCTBYIONIYIO MO3HIIMIO BTOPOTO M 3aIHIINTE B
TabJauIly BhIOpaHHBIE HU(PHI O COOTBETCTBYIOIIUMHU OyKBaMH.

OUBNYECKUE SBJIEHUA HA3BAHUSA
A) CrnoxxeHre BOJH B IPOCTPAHCTBE 1) I'pom
b) OTpaskeHne 3ByKOBBIX BOJIH OT Tperpas 2)Pe3onanc
B) Pe3koe Bo3pacTanue aMILIUTYAbI 3)2xo0
KOJIeOaHuit A)UurepdepeHius

5) Ilpenomnenue.

7. Karymika ¢ HHYTOXXHO MaJIbIM aKTUBHBIM CONPOTUBIICHHEM BKIIIOUYEHA B IIEMb IEPEMEHHOTO
TOKA C 4aCTOTOM NepeMeHHOTo Toka ¢ yactoroit 50 I'it. [Ipu Hanpsoxkernnn 125 B cuna Toka
paBHa 2,5 A. KakoBa HHAYKTUBHOCTb KaTyIIKH? OTBET BbIpa3uTh B MI H, OKpYyTJIMB 710
IEJIOT0 YHUCTIA.



8. Pawmka paBHOMEpHO BpaIllaeTcsi B OAHOPOIHOM MarHUTHOM I10JI€ TaK, YTO MarHUTHBIN
MOTOK Yepe3 IUIOCKOCTh, OTPAaHHUYEHHYIO paMKoO, u3Mensiercs no 3akony ®=0,1 cos50mt
(B06). Onpenenure MakcuMaibHOE U aeiicTByIoIIee 3HaueHre J/IC, BO3HUKAIOIIEE B PaAMKeE.
[Toctpouts rpaduk 3aBucumoctu I/IC ot BpemeHHU.

Bapwuanr 2

1.Ilukn Bnoxa- BeIxoJia y pe0€Hka coctaniseT 36 pa3 B MUHYTY. OnpeenuTe 4acToTy
mukina? OTBet BeIpa3uTh B [1I.

2.Ha pucynke npezctaBieHa 3aBUCUMOCTb KOOPAMHATHI LIEHTPA I1apa, MOABEIIEHHOTO Ha
npy>XuHe, oT BpeMeHu. Onpenennure meproi KoiaeOaHu.
X, cm *

20

o
H [ —

20

3. Y4ueHuk u3yyai B HIKOJIbHOH JabopaTopuu KojaeOaHHsi MaTeMaTHUYECKOr0 MasiTHUKA.
PesynbraThl M3MepeHn KaKuX BEJTMYUH JAJyT EMy PAacCUUTATh MEPHOJ KOJIeOaHU
MasiTHUKA?
1)yiMHA HUTH MAsITHUKA U 3HAHUE TAOJMYHOTO 3HAYCHUS YCKOPEHHSI CBOOOIHOTO MMACHUS;
2)aMIUTATY bl KOJIEOAHUH MasiTHUKA U €r0 MacChl,
3)koa(pdurmenTa ynpyrocTu ¥ Macchl MasiTHUKA,
4) aMIUTUTY b1 KoJIeOaHMii MasiTHUKA U K03(ppULimeHTa yrpyrocTu npy>KHHbI.
4.Ha kakyo JUIMHY HYy>KHO HAaCTPOUTb PaAHONPUEMHHUK, YTOOBI CIIyIIATh PAJUOCTAHIIHIO «
Harmme pagno», kotopoe Bemaet Ha yacrote 101,7 MI'1? OTBeT OKPYTJIUTH 10 COTHIX.
5. Tpanchopmarop noseimaer HampsixeHue ¢ 220 B 1o 660 B. Uemy paBen ko3¢ duiiueHt
Tpanchopmaru? OTBET OKPYTIIUTH 10 JECSTHIX.
6. Y CTaHOBHUTE COOTBETCTBHE MEXY (PU3MUECKUMH BEIUUUHAMU U (POPMYJIaMH, 10 KOTOPBIM
UX MOXKHO PAaCCUUTATh.
K kax 10 mo3u1uu nepBoro croyadua nogdepure COOTBETCTBYIOILYIO MO3UIMIO BTOPOTO U
3alUIINTE B TaOJUIY BEIOpaHHBIE IIU(PBI O] COOTBETCTBYIOIIMMHU OYKBaMHU.

OU3NYECKAS BEJIMYNHA @OPNBQIA m
JUTHA BOJHBI i s
K
b) wactoTa pacnpocTpaHeHHs BOJTHbI 2)21'[\/1
g
B) mepuo1 kosiebaHuii MaTeMaTHIECKOTO v T
MasITHUKA HA-v
5 v
A

A b B




7.KonzeHcaTop BKIFOUEH B IIETh IEPEMEHHOTO ToKa ¢ yactoTor 50 I'. Hampsbkenue B cetn
220 B. Cwua Toka B 1enu 3Toro kKoujaencaropa 2,5 A. Kakosa éMkocTh KOHIeHCAaTOpa?
OtBet BbIpa3uTh B MK®D, OKPYTIIUB JIO [IEJI0T0 YUCIIA.

8. DneKTpuUecKuil 3apsij] KOHJICHCATOPa B LIS IEPEMEHHOTO TOKA U3MEHSIETCS CO BpeMEHEM
o 3akony q=10-°sin500t. Onpeaenure MakCUMaIbHOE U JEUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA.
OtBet BbIpa3uTh B MKA. [TocTpouTh rpadvik 3aBUCUMOCTH CHJIbI TOKa OT BPEMECHHU.

Kontponbnas pabora Ne3 «Ontuka. OCHOBHI CIIEIUAIBHON TEOPUN OTHOCUTEIHLHOCTU]
BapHUaHT.

1. FCOMCTpI/IQCCKOI‘;I OIITUKOM Ha3bIBACTCS pas3acit OIITUKH, B KOTOPOM...

a) HU3Yy4arOTCA 3aKOHBI PACIIPOCTPAHCHUA B IIPO3PAYHBIX CPCAax CBETOBOH OHCPIruv Ha OCHOBC
IpEaACTABICHUA O CBETOBOM JIy4E,

0) r1y0OOKO pacCMaTPUBAIOTCS CBOWCTBA CBETA U €0 B3aUMO/ICHCTBHUE C BEIIIECTBOM.

2. OCHOBOITOJIO)KHHKOM KOPITYCKYJIIPHOW TEOPHH CBETA OBLIL. . .
a) Pémep; 0) HproToH; B) MakcBe;
r) ApHCTOTEb; 1) [roiirexc.

3. B uem cymHoCTh METO/1a ONpeIeTICHHsT CKOPOCTH cBeTa B onbiTe Du3o?
a) Il N3MEPEHUs BpEMEHH PaclipOCTPaHEHHs CBETa UCIIOIh30BAIOCH BPAIAFOIIICECs]
3epKajo;
0) [T M3MEpeHUsl BpeMEHH PaclpOCTPaHEHHsI CBETa UCIIOJIb30BAJICS “‘TIpephIBATEb” —
Bpalaroleecs 3yo4aToe KoJeco.

4. BeisicHuTe, ueMy OyJIeT paBeH yroJ HaJeHHs IIPH IIEPeX0/Ie CBETOBOTO Jy4a B ONTHYECKH
0oJ1ee MIIOTHYIO Cpely U3 ONTHYECKON MEHEEe TIIOTHOM ?
a) yroJ naJieHus paBeH yrily peoMIIeHHs 0)
CBET MPOXOAUT O€3 MPEeTOMIICHHS
B) yroJl najieHust OOJIbIIE YIJia MPEIOMIICHHS T)
yTOJI M1a/ICHAS] MEHBIIIE YTJIa TPETIOMIICHUSL.

5. Omnpezernsist TyOuHy BojoeMa “Ha rias”... a)
MBI TOYHO OIPEIeIsieM TITyOuHY;
0) JTHO KaXKeTcs HaM TITy0oKe;

B) JIHO Ka)KE€TCs BCera OJIMKe K HaM, T.€. MeJIbYe.

6. Kakne n1H3bI Ha3BIBAIOT BOTHYTHIMH, KOTIa — BBITYKJIBIMH ?
a) BorHyThIMH — y KOTOPBIX Kpasi TOJIIIIE, YEM CEPEIMHA; BBITYKIBIMA — y KOTOPBIX Kpast
TOHBILIE, YEM CEpeIrHA
0) BorayThiMu — y KOTOPBIX Kpasi TOHBIIIE, YeM CEPE/IMHA; BBITYKIBIMUA — Y KOTOPBIX Kpast
TOJILIE, YEM CEPEMHA
B) BorHyThiMu — Tena ¢ moBepXHOCTSIMU, OOPAIEHHBIMH BHYTPb; BBITYKJIBIMH — C
IIOBEPXHOCTSAMH, OOpaIllEeHHBIMH HaPYyXKy.



7. Uemy paBHO JIMHEHHOE YBEIMUYEHUE JTUH3BI?

a)T = H/h 6) I =fIF B) [ = df )T =D/d

8. BribepuTte hopmyity, Mo KOTOPOH pacCUUTHIBAIOT ONTUYECKYIO CUITY JIMH3HI:

a)v=1UT 0)D=VF B) R=UI r)g=Q/m

9. C kakoii (U3NIECKOi XapaKTEPUCTUKOM CBSI3aHO pa3inyKe B IBETE? a)
CO CKOPOCTBIO CBETA,
0) C MHTCHCUBHOCTBIO CBETA,

B) C IIOKa3aTeJIeM MPEJIOMIICHHS CPEIIBI;
I) C YaCTOTOU KOJICOaHHUH.

10. B yem 3akirodaeTcs siBJCHUE HHTEP(PEPEHINH CBeTa?
a) B yCUJICHUH OJTHOTO CBETOBOTO ITy4YKa APYTUM;
0) B OJIyYCHHH CIIEKTPa OEJIOro CBETa;

B) B OrMOaHHUU CBETOM IPEISTCTBUIL; T)
B HaJIO)KCHHH CBETOBBIX BOJIH.

11. Kakue cBeTOBBIEC BOJIHBI HA3BIBAIOTCS KOFCpCHTHLIMI/I?

a) HMCIOIME OIMHAKOBbIC YaCTOTHI,
6) HUMCIOIIUC OAMHAKOBLIC YaCTOThHI U PA3HOCTh HAYAJIbHBIX (1)33, PaBHYIO HYIIIO, B)
HMCIOIIUC OJJUHAKOBBIC YaCTOTHI U ITOCTOSIHHBIC Pa3HOCTU (paz

12. YcnoBue MakcuMyMa B TU(PPAKLIMOHHON KapTHHE, TOTYYSHHOM C MOMOIIBIO PELIETKH,

d sittw=4~~ B sroit popmyme d — 10:
a) pa3HOCTb X0J1a MEX1y BOJHAMH, 0)
HEePHO/T PEIICTKH,
B) HIMPHHA MAKCHMYyMa Ha SKpaHe.
13. KaxkoB auamna3oH 4acTOT HH(PPAKPACHOTO U3TYUCHHUS ?
a) or 10 10 107 I'

6) or 10® no 101 I'y
B) 0T 6,6 - 1018 10 6.6 - 10> T'x

r)or 3-10* 10 3- 10T’
14. Jlnivna BoJHBI [T (PHOJIETOBOTO 1IBETA paBHA!

a)2-10"wm 06)4-10"m



B)6-10"m r)8-10"m

15.  JIns Toro 4ToOB! OTPaKEHHBIN JTyd COCTABIISUI ¢ Magaroum yroi 20°, yroi majieHus
CBETOBOTO JIy4a JOJDKEH OBITh CIIEAYIOMINM:
16. OnTuueckue cuitbl IMH3 paBHbI 5 qnTp u 8 antp. Kakoss! ux pokycHbie pacCTOSHUSA?

17. Macca tena m = 1 xr. Berancnure nojHyIO €ro SHEPTHIO.

18. IIpenmer Haxomutcs Ha pacctossHUU 40 cM OT Tockoro 3epkaia. KakoBo Oyaet
paccTosiHuEe MEXKy HUM U €T0 H300paskeHUEM, €CITH MPEAMET yIaluTh OT 3epKaja eme Ha
25 cm? (OTBeT 1aTh B CAaHTHMETPax. )

Il BapuaHT.

1. Yro Ha3bIBaETCS CBETOBBIM JIy4OM?
a) FeOMETPUYECKOE MECTO TOUEK, HIMEIOIMX OJJMHAKOBBIC (ha3bl B MOMEHT BPEMeHH; 0)
JIMHUSA, YKa3bIBAIOLIAsl HAIIPABJICHUE PACIIPOCTPAHEHHs CBETOBOU DHEPIUY,
B) BoOOpakaeMast JJMHUSI, TTapaJuiesibHasi POHTY pacIPOCTPAHEHHSI CBETOBOM BOJHBI.

2. KTo BiepBbIC ONpeIeui CKOPOCTh CBeTa?
a) MaiikenbCoH; 0) anuneii;
B) Pémep; r) ®uso.

3. UeM 00BsICHAIICS ycIieX aCTPOHOMHYECKOT'O METO/1a U3MEPEHUSI CKOPOCTH Tena?
a) nemxenuemM FOmnurepa Bokpyr ComHa,;
0) MPOXOUMBIE CBETOM PACCTOSIHUS OBUIM OYECHB BEJIUKH;

B) TEM, UTO CBCT JII00bIE PACCTOSAHUA ITPEOAO0JICBACT MTHOBECHHO.

4. BeisicHUTE, 4YeMy OyZeT paBeH YroJ MaJIeHUs MPH MEPEX0e CBETOBOTO JIy4a B ONTHYECKH
MeHee TUIOTHYIO Cpely U3 ONTUYECKOW OoJiee MI0THON?
a) YroJI MajieHusi paBeH yriry MpeoMIIeHusI 0)

CBET HPOXOAUT O3 MPEeTOMIICHHS
B) yroJj naJieHus 0OJbIIe yrila MPEIOMIICHUS T)
yroJ MaJIcHUs MEHBIIIE YTiia MPeIOMIICHHS

5. AOCOMIOTHBIHM TOKA3aTeNb MPEIOMIICHHS 3aBUCHUT ?
a) OT YaCTOTHI;
0) OT CKOPOCTH CBETAa;

B) OT (PU3NYECKUX CBOICTB U COCTOSIHUS CPE/IbI; T)
OT yIJIa NPEJIOMIICHUS.

6. JIun3a a70:!
a) MPO3pavHOe TeJI0, UMEIOIIEe C ABYX CTOPOH TJIaJIKhe TOBEPXHOCTH
0) mpo3payHOe Teo, OrpaHUYEeHHOE CHEPUUSCKUMHU MOBEPXHOCTAMHU
B) T€JI0, CTOPOHBI KOTOPOT'O OTIOJHUPOBAHBI U OKPYTJICHBI
r) J1'000€ TEJIO C IIAAKUMH H30THYTHIMU TIOBEPXHOCTIMH



7. B KaKux eIMHHUIAX U3MEPSIOT ONTHICCKYIO CHITY JIHH3BI?
a) Omax 0) BonbTax
B) Kanopusx r) JJuonTpusix

8. UeMy paBHO JIMHEWHOE YBEITMUEHUE JINH3bI?
a)l'=1d 0) I' = dif B) ' =f/d r) T =Uf

9. [IpenMeT KaxkeTcst HAM OEITBIM, €CITH OH. ..
a) YaCTUYIHO OTPaXkaeT BCE JIyUH;
0) YaCTUYHO TOIJIONIAET BCE JIyUH; B)

OJIMHAKOBO OTpa)kaeT BCE JIy4YH; T)
OJIMHAKOBO TMOTJIONIAET BCE JTyYH.

10. [ucmnepcueii Ha3pIBaCTCA:
a) 3aBUCUMOCTh ITOKA3aTelIs MPEJIOMIICHHSI CBETa OT CPE/Ibl, B KOTOPOW paCCEUBACTCS CBET;

0) 3aBUCHMOCTb ITOKa3aTeJIsl MPEIOMIICHHUS CBETA OT JUTMHBI BOJHBI (MJIM YaCTOThI KOJICOAHU
CBETOBO BOJIHBI);

B) 3aBUCHMOCTb [TOKA3aTells MPEJIOMIICHHS CBETa OT YIJia MaJIcHHsI CBETOBOTO yYKa Ha
MOBEPXHOCTb CPEJIBI.

11. JlnvHa BOJIHBI 171 KPACHOTO IIBETA PABHA:
a)2-10"wm 0)4-10"m
B)6-107"m r)8-107"wm

12. B yem 3akirovaeTcs sBIICHUE JUPPAKIIH CBETa?
a) B YCHJICHUH OJIHOT'O CBETOBOTO IMyYKa JIPYTHM,;
0) B MOJIy4eHHUH CIIEKTpa OEI0ro CBeTa;

B) B OrMOaHMK CBETOBOW BOJTHOM MPETSATCTBHIA; T')
B HAJIO)KEHUH CBETOBBIX BOJIH.

13. YcnoBue makcumyma B IU(PPpaKIIMOHHON KapTHHE, TIOTYYEHHON C OMOIIBIO PELIETKH,

d sty =4&h. B aroit gopmyre Beipaenue 4 51U
a) pa3HOCTb X0J1a MEXTy BOJHAMH, 0)
HIEPHO/T PEIICTKH,
B) IMPHHA MAaKCHMyMa Ha 3KpaHe.

14. KakoB Auara3oH 4acTOT PEHTTEHOBCKOT'O U3ITyYCHUS ?

a)or3-10% 103 10°TI
6) ot 108 no 1011 I'y
B) o1 6,6 - 1018 10 6.6 - 1015 'y



r) ot 106 10 107 I'y

15. JInst Toro 4yToOBI OTpayKeHHBIN JTyd COCTaBIISLI C maaatomum yroi 40°, yron naaeHus
CBETOBOTO JIy4a JOJDKEH OBITh CIIEAYIOMINM:
16. Haiigute onTuyecKue CUIIbl TUH3, (POKYCHBIE PACCTOSIHUS KOTOPBIX 25 cM 1 50 cM.

17. Macca Tema m = 2 kr. BEIYHCITUTE MTOJIHYIO €r0 SHEPTHIO.

18. TIpenmet HaxoauTcs Ha paccTossHEM S0 CM OT TJI0CKOTO 3epkajia. KakoBo Oymer
paccTosiHUE MEXKy HUM U €r0 H300pakeHHEeM, €CITU MPeAMET MPUOIU3UTH K 3epKaly Ha
15 cm? (OTBeT gaTh B CAaHTUMETpPAX.)

HtoroBast KOHTPOJIbHAS paboTa (MMPOMEKYTOUHAS ATTECTAIUS)
BapuantNel
1. Jynwmua aktuBHOU yacTtu ipoBoaHKMKa 20 cM. YTOJ MEXTy HapaBICHUEM TOKA U
UHIyKIHeil MarauTHOTO 1oJtst paBeH 90°. C Kakoii CHIIO MarHUTHOE TIOJIE C

uHaykiyend SOMTn geficTByeT Ha MPOBOJIHMK, €CJIM cujia Toka B HeM 10 A?

2. OHpCI[eJ'II/ITC HHAYKTHBHOCTL KaTYIIKH, KOTOPYIO IIPpH CUJIC TOKA 6A MIPOHU3BIBACT

MarsuTHbIN noTok 120MB6.

3. YCTaHOBUTH COOTBETCTBUE:

A. MarHuTHbIi OTOK 1.Tn
b. MarauTHas nHIyKUHS 2. JIx
B. UnaykTuBHOCTH 3.TH
4. B6
A b B

4. O,Z[I/IH pa3 METAJTNIMYCCKOC KOJIbIO MagacT Ha CTOS[II_[I/IP’I BCPTUKAJIBHO MOJIOCOBOH
MAar"uT Tak, 4TO HaJACBAaCTCA Ha HETO, BTOpOfI pas Tak, 4To MpoJICTaCT MUMO HECTO.

[11nockocTh KoJbLIa B 000MX CiIy4asiX TOpU30HTaIbHA. TOK B KOJIbLIE

1) BO3HHKAET B 000MX CIIydasx
2) He BO3HUKACT HH B OJIHOM M3 CITy4acB
3) BO3HHKAET TOJIBKO B IIEPBOM CIIydac

4) BO3HHUKAET TOJHKO BO BTOPOM CJIydae



5. Haiimure 3/1C unaykuuu B KoHType, eciu 3a 0,01c MarHUTHBII MOTOK YBEITUYHIICS
Ha 400 MBO.
6. DNeKTpOMarHuTHAS UHAYKIUS — ITO:
1) sBreHME, XapaKTEPHU3YIOIIee ACHCTBIE MATHUTHOTO ITOJIS HA IBHOKYIIIUHACS
3apsi;
2) sIBJICHHE BO3HUKHOBEHHS B 3aMKHYTOM KOHTYPE 3JICKTPHUYSCKOTO TOKA MPH
M3MEHEHUH MarHUTHOT'O ITIOTOKA,
3) siBJIeHUE, XapaKTepHU3yolliee ACHCTBUE MATHUTHOTO TIOJIS Ha IPOBOTHUK C

TOKOM.

7. MareMaTu4eCcKuii MasiTHUK COBEPIIAaeT CBOOOAHBIC TAPMOHUYECKHE KOJICOaHNUS.
Kakyro BeTH4nHy MOXHO ONPEIEIUTh, €CJIH U3BECTHBI JTMHA | M Iepro] KonebaHui

T masTHUKA?

1) maccy M mMasTHUKA

2) yckopeHue CBOOOJHOTO MajaeHHs J

3) amrumTyay A KonebaHui MasTHHKA

4) MaKCHMaJIbHYIO KHHETHUECKYTO dHepruto Wi MasTHHKa

8. Ha pucyHnke mokasas rpa)uk 3aBUCIMOCTH CHJIBI TOKA B METAJUTHYECKOM ITPOBOJIHHUKE OT
BpeMeHu. OnpeaenuTe 4acToTy KojaeOaHuii ToKa.

I, Ad
0,2

0 .
PaE

1) 8Ty
2) 0,125 '
3) 6Ty
4) 4Ty
9. Paccrostaue mexay Ommxaiimimu rpednsmu BonH 10m. KakoBa gacrora yaapos

BOJIH O KOPITYC, €CJIM CKOPOCTh BOJH 3 M/C ?



10. JIyu cBeta majaet Ha IUIOCKOE 3€pKaJIo. YTOJ OTpaKeHUs paBeH 24°. Yron Mexy
MAJAFOIIUM JTYYOM U 3€pPKaJIOM. ...
11. Ecnu npeiMeT HaXOJIUTCS OT COOMPAIOIIEH JTMH3BI Ha PACCTOSTHUU OO0JIbIIIe

JBOMHOTO (hOKYCHOT'O PAcCTOSIHUS, TO €ro u3o0paskeHue Oyaer. ..

3F ZF F F 2F 3F

12. Kakoe ontu4eckoe siBJICHHE OOBSICHSET Paly’KHYIO OKPACKY MBUTBHBIX ITy3bIpEii?

1) ducnepcus  2) Qupaxuus  3) Unarepdepennms  4) [Moaspusanms

13. HenpepbiBHBIE (CILIOIIHBIC) CIIEKTPHI AAIOT TeJa, HAXOASIIHECS
A. TOJBKO B TBEPJOM COCTOSIHUU MPU OYEHb OOJIBIINX TEMIIEPATYPAX;
b. B ra3000pa3HOM MOJIEKYJISIPHOM COCTOSIHUM, B KOTOPOM MOJIEKYJIbl HE CBSI3aHbI HJIU C1a00
CBSI3aHbI
JpyT € IpYroM;
B. B razoo0pa3HoM aTOMapHOM COCTOSTHMM, B KOTOPOM aTOMBbI IPAKTUYECKU HE
B3aUMOJICHCTBYIOT
JpyT C IpYroM;
I'. B TBEpIOM WJIU JKUJKOM COCTOSIHUH, a TAK)KE CHIIBHO C)KaThIE Ia3bl
14. Kaxkoe 13 epeyrcaeHHbIX HUXKE JIEKTPOMArHUTHBIX U3JTy4eHHH UMeeT
HauOOJIBIIYIO YAaCTOTY ?
A. PanuoBOJIHEL
b. UndpakpacHoe uznyuenue. B.
Bunumoe nsnyuenue.
I'. YVnerpaduoneroBoe uznyuenue. /.
PeHTreHoBCcKOE U3ITyUYEeHHE.
15. Kakoe u3 npuBeAEHHBIX HIKE BBIPAKEHUN OMPEEIIeT MOHATUE TUCTIEPCHS ?
A. HanoxxeHne KorepeHTHbBIX BOJIH.
b. PaznoxeHue cBeTa B CIEKTP MPH MPETOMICHHH.
B. IIpeo6pazoBaHue eCTECTBEHHOTO CBETA B IJIOCKOMONIApU30BaHHbIN. . Orubdanue
BOJIHOW IPEIATCTBUM.

I[. YacTraHoe OTPa’XCHUC CBCTA HA PA3JCJIC JIBYX CPCA.



16. HanrcaTh HeoCTaOMMe 0003HAUCHHUS B CIICAYIOIICH SACPHOM peaKinuu:
?+H1= 12M924 + Het

17. Atom Hatpust 11N&?3 comepkut

1) 11 npotoHoB, 23 HeliTpoHa U 34 AIIEKTPOHA

2) 23 uporona, 11 HeliTpoHoB U 11 31eKTPOHOB
3) 12 mporonos, 11 HeWTpoHoB U 12 371€KTPOHOB
4) 11 npotoHoB, 12 HeliTpoHOB U 11 31eKTPOHOB

18. Onpenenurte, Kakue U3 PEaKIUi HA3BIBAIOT TEPMOSICPHBIMU
A. Peakiiuu feneHus JErkux saep
b. Peakuuu aeneHus TSKENbIX saep
B. Peakuuu cuHTe3a MEXAY JIETKUMU siapamu [
Peaxiinu cuHTEe3a MEXKIY TSKEIBIMU SIAPAMU
BapuantNe2
1. Tlo kaTymike mpoTeKaeT TOK, CO3JAIOIINI MarHUTHOE MoJie dHepruent 5 JIx.
MarunuTtHsslif notok uepes karymky 10 B6. Haiitu cuty Toka
2. Ompenenure CHITy TOKa, IPOXOJISIIETO TIO MPSMOJIUHEHHOMY IPOBOTHUKY,
MEePIECHINKYISIPHOMY OJTHOPOJHOMY MarHUTHOMY ITOJIIO, €CJIM Ha aKTUBHYIO YacTh
npoBoanuka quHoi 10 cm nelictByet cuina B 50 H npu maruutHo# nnaykuuu 20 To.

3. YCTaHOBUTH COOTBETCTBHUE:

A.MarnuTtHas UHIYKIIHS 1.Tu
b. UnaykTHBHOCTH 2. Tn
B. MaruutHbIil noToK 3.A
4. B6
A b B

4. OZ[I/IH pas II0JIOCOBOM MarHuT naaacT CKBO3b HCIIOABUKHOC METATIIIMYCCKOC KOJIBIIO

FO’KHBIM ITOJIFOCOM BHU3, BTOPOU pa3 CEBEPHBIM IIOJIFOCOM BHU3. TOK B KOJIbLIE

1) BO3HHMKAeT B 000MX CITy4asix

2) He BO3HUKAET HU B OJIHOM U3 CITy4acB



3) BO3HHKAET TOJIBKO B IIEPBOM CIIydac

4) BO3HHKAET TOJHKO BO BTOPOM CIIydae

5. Uemy paBHO U3MEHEHUE MarHUTHOI'O MOTOKA B KOHTYpe 3a 0,04c, eciu npu 3ToM

Bo3Hukia DJIC unaykuuu 8B?

6. MHAyKIMOHHBINM TOK BOZHUKAET B JIFOOOM 3aMKHYTOM ITPOBOJISIIEM KOHTYPE,
€CIIH:
1) KoHTYp HAXOUTCS B OJJHOPOTHOM MAarHUTHOM IIOJIE;
2) KoHTyp IBHKETCS MMOCTYMATENIBHO B OJJHOPOAHOM MAarHUTHOM IIOJIE;

3) N3MeHsieTcst MAarHUTHBIN MOTOK, POHU3BIBAIOIINI KOHTYD.

7. Kak u3aMeHuTCS nepuoa MaJibIx KoJIeOAHHMI MaTEMaTHYECKOIO MasiITHUKA, €CJIN €ro JJINHY

yBENUYUTH B 4 paza?

yBEJIMYUTCS B 4 paza 2) yBenmuuuTcs B 2 paza  3) yMEHbIIHUTCS B 4
1)
pa3zad) yMeHbIIUTCS B 2 pasa

8. Ha PUCYHKC IIOKa3aH rpa(bI/IK 3aBUCUMOCTH CUJIbI TOKA B MCTAJNIMYCCKOM IIPOBOJHUKE OT
Bpemenu. OnpeieNiuTe aMIUTUTY Ty KoJieOaHuit Toka

1, af

0,2

0,17

0]
L

- 0-2

1)04A 2)02A 3)025A 4)4A

9. JIlnHaMHK MTOJKITIOYEH K BBIXO/1Y 3BYKOBOTO TeHepaTopa. Yacrora konebanuit 170 ['m.
Omnpenenure UIMHY 3BYKOBOH BOJIHBI B BO3/yX€, 3Hasl, YTO CKOPOCTH 3BYKOBOH BOJIHBI B
Bo3ayxe 340 m/c.
10. Jlyu cBeTa majaeT Ha IDIOCKOE 3€pPKaI0. YTOJ OTpaKkeHus paBeH 12°. Yroi mexmy
MaIAIOIIUM JTY49OM U 3ePKAJIOM. ..
11. PaccrosiHue OT mpeaMeTa 0 SKpaHa, Iie MoTydaeTcs YeTKoe n3o0paxeHue npeamera, 4
M. M300paxenus B 3 pasza 6onble camoro npeamera. Haliaure ¢pokycHoe paccTosiHue

JIMH3bI.



12. Kakoe siBJeHHE 10Ka3bIBAET, YTO CBET — 3TO MONEpeyHast BOJIHA?
1) Aucnepcust 2) Mudpaxmus  3) Unrepdepentust  4) [lonspusanust
13. BemecTBO B ra3000pa3HOM aTOMapHOM COCTOSIHUU JIAeT:
A. HeTIpepbIBHBIN CIEKTp u3ayuyeHus b. nuHelyaTsiil ciekTp
u3nydeHus B. monocaTelil ciekTp u3nydeHus ['. crutomHom
CIIEKTp MOTJIOLEHUs J[.T0JI0CAThII CIIEKTP MOTJIOICHUS
14. CnexTpanbHblil aHAIU3 TIO3BOJISIET ONPEEIUTD:
A. XMMHYECKHUH COCTaB BelecTBa; b. ckopocTs ABmxkeHus Tena; B. 00bem
tena; I'. maccy Tena; [I. temneparypy tena; E. naBnenue Bo3ayxa.
15. T'eneparop BY pabotaer Ha yactore 150 MI't. [lyinHa BOJIHBI
9JIEKTPOMArHUTHOTO U3JIyYEHUs PaBHA...
16. Kaxkoe u3 Tpex THIOB u3nydcHui ( 0-, B- HIH y-u3ITydeHue) 00aaaet

HanOOJIbIIIEeH TPOHUKAIOMIEH CITOCOOHOCTHIO?

1) o -uznyuenue
2) P -uznyuenue
3) vy -uznyueHue
4) Bce MPUMEPHO B OJJMHAKOBOW CTEHICHH

17. Oneite! O. Pezepdopaa 1o paccessHUIO 0-4acTHULL
IIOKa3aJi, 4TO A. IIOYTH BCA Macca atoma
COCpEAOTOUEHA B SIZIPE.
b. sap0 nMeeT NoNOKUTETbHBIN
3apsin. Kakoe(-ue) u3 yTBepkaeHui

npaBUIbHO(-bI)?
1) Ttombko A
2) Tonbko b
3) uA,ub
4) vu A, uu b

18. Atom Mmaruus 12Mg?*
COJICPIKHT. .. TIPOTOHOB-. .. ;

HEUTPOHOB-....; JJIEKTPOHOB-. ..
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