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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTeNbHO porpaMMmel, ipeactaBieHHbBIX B PI'OC COO, a takxke ¢ yuéToM deaepatbHON
paboueii mporpaMMBbl BOCIIUTAHHS U KOHIENIIMH TPEToaBanus yaeOHoro npeamera «Dusnka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccuiickoit  @Denepanuu, peaau3yloOIMX OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Conepxanue TporpaMMbl 1O (HU3MKE HANpPaBIEHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cOoOTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, NMPEAMETHBIM M METalpeIMETHBIM
pe3yiapTaTaM OOyueHHus, a TaK)K€ YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbIE 1M U3ydyeHUs (U3UKH Ha YPOBHE CpeHEro odiiero oOpa3oBaHus, MjIaHUPyEMbIe
pe3ysbTaThl OCBOCHUS Kypca GU3NKH: TUYHOCTHBIE, METAIIpEIMETHBIE, IPEAMETHBIE (Ha 6a30BOM
YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE PE3YAbTATHI M0 rojiaM OOyUeHUs;

e cojepxaHue yueOHOro npeamera «dusnkay no rogam oOydeHusl.

dusnka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE YI€OHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBINH BKIJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GUBHKA — CHCTEMOOOpa3yIOIMMA il €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX
IIPEMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
IpUMEHEeHHe PU3MUECKUX 3HAHUI ONpe/IeNsIeT XapaKkTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOT MM
B c(epe SHEpreTHKH, TPAHCIOPTA, OCBOEHHMSI KOCMOCA, IOJIYYEHHUS HOBBIX MAaTEpUaloB C
3aJJaHHBIMM CBOWCTBaMHU U pyrux. M3ydenue Gpu3uku BHOCUT OCHOBHOM BKJIaJ B (GOpMUPOBaHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa OOydarouiuxcsi, B (opMHpOBaHHE YMEHUN HPUMEHSTH
Hay4HbII METOJI IO3HaHUs ITPY BHIMIOJIHEHUH UMH Y4eOHBIX HCCIIeI0BaHUM.

B ocHOBY kypca ¢u3uku i ypoBHS cpelHero o0mero o0pa3oBaHus NOJOXKEH psf UieH,
KOTOPBbI€ MO’KHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypcC ABISETCS JIOTHYECKU 3aBEPLIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3fiesoB (U3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOM, Tak U
COBpEMEHHOM (pU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca (pu3nku 00beTMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sABnsercs (opMUpOBaHME INPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npeanoaraeT MCHOIb30BaHUE T'YMaHUTAPHOTO
NoTeHIana (pu3nyeckon HayKu, OCMBICIIEHHE CBSA3U Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraet 3HakoOMCTBO C HIMPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcs IOCPEICTBOM BBEAEHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Takxke 00CyXIeHHUs MPoOJIeM pallMOHAIBHOTO NMPUPOJIOTIONIb30BAaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepxHEBBIMH dJIEMEHTaMHU Kypca (M3UMKUM Ha ypOBHE CpelHero oOIero oOpa3oBaHUs
ABIIAIOTCS (u3ndeckue Teopuu (hopMHUpOBaHME MPEACTABICHUA O CTPYKType HOCTPOCHHS
¢u3nueckoil TeopuH, posu (PyHIAMEHTAIbHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX



MPEJCTAaBICHUAX O IMPHPOJIE, IPAHUIAX MPUMEHUMOCTHA TEOPHH, JUIsI OMUCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).
CucTeMHO- IS TETbHOCTHBIN MOJIX0/ B Kypce (PU3UKU peau3yercs Mpexkae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JesITeIbHOCTH oOydatomuxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO KCHOJIB30BAHUE CHUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
nmabopaTtopHBIX paboOT, KOTOphIE B TMporpaMme MO0 (U3NKE OOBEIUMHCHBI B OOMIMI CITMCOK
YUYEHHYECKUX NMPAKTHUUECKUX padoT. BrlneneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJISi KOHTPOJS W OIIEHKH, OCYHIECTBIISICTCS yYaCTHHKAMU 00pa3oBaTeIbHOTO
rporecca UCX0/i1 U3 0COOCHHOCTEN IIIaHMPOBAHMS U OCHaleHUs] kaOuHeTa gu3uku. [Ipu 3Tom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIICIOBAaHUSI 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.
Bonpmoe BHUMaHuE yAETseTCs PEHICHUIO PAacu€THBIX W Ka4eCTBEHHBIX 3amad. [Ipu sTtom
IUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBJISTIOTCS 33]1a4y C SIBHO 3aJIaHHOM (PM3MYECKON MOJIEINBIO,
MTO3BOJISIFOIINE TPUMEHSATh U3y4YE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJTHOTO pasjeia Kypca,
TaK ¥ WHTETPUPYS 3HAHUS W3 pasHBIX pasnenoB. [y KauyecTBEHHBIX 3ajad MPHOPHUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWS (U3NYECKUX SBICHUH H TPOIECCOB B
OKpYXarolenl >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENM ISl CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBun c¢ TpeboBanusimu PI'OC COO k MaTepuasbHO-TEXHUUYECKOMY
obecreueHno yueOHOTo Tmpoiiecca 6a30BbIi ypOoBEHB Kypca (DU3UKH Ha YPOBHE CPETHETO OOIIEeTO
00pa3oBaHUs JIOJDKEH W3y4daThCsl B YCIOBHUSAX MPEAMETHOTO KaOMHeTa (U3WKU WA B YCIOBHSIX
WHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIA. B kabuHere (usmkm
JOJDKHO OBITh HEOOXO0IMMOE J1abopaTopHOE OOOpYyAOBaHWE /IS BBHITIOJHEHUS YKa3aHHBIX B
porpaMme no (GU3HNKe YUeHHYECKUX MPAKTHUECKHUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHNE.
JlemoHcTpalmoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBHU C IMPUHIMIIOM
MUHUMAaJIbHON OCTATOYHOCTH U 00OecreunBaeT MOCTAHOBKY IMEPEUYHCIEHHBIX B MporpamMme 1o
(Gu3MKe KIIOYEBBIX JEMOHCTpAalUd Ui HCCIENOBaHHUS HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHI.
JlaGoparopHoe oOopymoBaHUE ISl YYCHHUECKUX MPAKTUYECKHX paboT GopmMupyercs B
BHJIE TEMAaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcsi B pacuéTe OJHOTO KOMILUIEKTAa Ha ABYX
oOyuaronuxca. TeMmaruyeckue KOMIUIEKTHI J1aOOPATOpPHOTO 0OOPYAOBAHMUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W LU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:
e (opmupoBaHue HHTEpeca W CTpeMJICHHS OOYy4alONIMXCSd K HAyYHOMY H3YUEHHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABICHUH O HAydHOM MeETOJle¢ TMO3HaHUA H (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHUs] OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (opMupoBaHHE YMEHHH OOBACHATH SBJICHHS C UCIOJIb30BaHUEM (DPU3NYECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POIM (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHA.

JlocTikeHne 3TUX Lened oOecrneynBaeTcs pelleHHeM CIEAYIOIIMX 3a/Jad B Ipoliecce
u3yudeHHs Kypca GU3UKU Ha YpOBHE CpelHero oomiero o0pa3oBaHusi:

e npuoOpeTeHue CHCTEMBbl 3HaHUIN 00 OOIMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOPHsIX, BKIIOUAsT MEXaHHUKY, MOJIEKYISIPHYIO (PU3HUKY, IIEKTPOAUNHAMUKY, KBAHTOBYIO
(GU3UKY U DIIEMEHTHI aCTPO(PHU3UKY;



e (dopMupoBaHME YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHUA M1 OOBSICHEHUS
(¢u3nYecKuX SBICHUH B MNPUPOAE W UL TNPHHATUS NPAKTUUYECKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

® OCBOGHHE CIIOCOOOB pEIICHUS pa3IMYHBIX 337a4 C SBHO 3aJaHHON (QuU3HUYECKOU
MO/IENBIO, 33/1a4, IT0IPa3yMEBAIOIINX CAMOCTOSATEILHOE CO3aHne (PU3NIECKON MOJIeIH,
aJICKBAaTHOW YCJIIOBHUSIM 3a/1a4U;

® TOHMMaHHE (PU3MYECKUX OCHOB W NPUHIUIIOB JCHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, MX BIUSHUS HA OKPYXKAIOUIYIO CPENY;

® OBJIAQJICHUE METOJAMH CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U MPOBENEHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHAIM3a W  WHTEpIpeTaluu  WHPOpPMALUHU,  OIPEACICHUs
JIOCTOBEPHOCTH MOJTYYEHHOTO PE3yibTaTa;

® CO3JIaHUE YCJIOBUU JAJIS Pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKON
JeSITEIbHOCTH.

Ha wuzydyenue ¢usuku (6a30BbII YpOBEHb) HAa YpOBHE CpeAaHEro oOmiero oOpa3oBaHHs
otBoautcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenio), B 11 kimacce — 68 yacoB (2 yaca
B HEJIETIIO).

[Ipennaraemslii B mporpamme no Gpu3uke rnepeueHs Jab0paTopHbIX U MPAKTUUYECKUX paboT
SIBJISIETCS PEKOMEHJOBAHHBIM, YYMTEIb JEJaeT BBHIOOp MPOBEAEHHUS JabOpaTOPHBIX paboT U
OTIBITOB C YYETOM HUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromINXCs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NIPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumote3sl. Ousndeckue
3aKOHBI U TeOpuH. | paHUIIBI TPUMEHUMOCTH (PU3UUECKIX 3aKOHOB. [IpHHIHMIT COOTBETCTBUS.

Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHasnoroBble U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIEC JATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBwKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTo JABWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU Ha OCH CUCTeMBbI KoopauHaT. ClIoKEHHE TepEeMEIICHIA 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEpEMEIICHUSI MaTePUATbHOM TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. J[[BwkeHHe MaTepHalbHOM TOYKM M0 OKPYKHOCTH C
MOCTOSTHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEMHAsA ckopocTh. [lepuoa u yactora
oOpartenus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHnueckre ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUIOMETD, IBUKEHUE CHAPSIOB,
LIETTHbIE U PEMEHHBIE MTEpEAAYN.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KHHEMATUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOLIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHHS MEXKY YTSIMU, IPOHACHHBIMH TEJIOM 3a I10CJIE10BATEbHbIE
paBHbIE IMPOMEKYTKM BPEMEHM IPU PABHOYCKOPEHHOM JABMKEHUU C HAYaJIbHON CKOPOCTHIO,
PaBHOM HYJIIO.

N3yuenune nBUKEHUS MIAPUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpoIeHHOro TOPHU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH 'anuiies. [lepsoii 3akoH HproToHa. MHEpIManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepnosunuu cuwil. Bropoit 3akoH Herorona miis
MaTepuanbHOM TOUKHU. TpeTuii 3akoH Hpr0TOHA /1711 MaTepuagbHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBasi kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.
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Tpenue. Buabl Tpenus (1mokosi, CkoJibkeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHSI CKOJIbXKEHUS U cuia TpeHus nokos. Kosddumment tpenus. Cuna cCOMpOTUBICHUS TPU
JBUKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[ToctynaTensHOE U BpalaTeIbHOE JBIKEHHE a0COIIOTHO TBEPIOTO TeEaA.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpauieHus. [limeqo cuiibl. Y ciioBUsl paBHOBECHS TBEPAOTO
Tena.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOITUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIuH.

HeBecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecus TBEPIOTO Tesna. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenue nBuxeHust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanme 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TMPYKHUHE W PE3UHOBOM
obpasrie, oT ux aedopmariuu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3axonbl COXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTepualibHON TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc cHitbl 1
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAaHEHMs UMITyJIbca. PeakTUBHOE ABMKEHUE.

PaboTa crnpl. MOIIHOCTE CHJIBL.

Kunerndeckast 2Hepruss MaTepuaibHOM TOYKH. TeopemMa 00 M3MEHEHHH KHHETHYECKOM
SHEPrUH.

[ToTenmmanpHas sueprus. [loTeHuuansHas s3Heprus ynpyro aeopMupoBaHHOM MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple U HENOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON PHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUsI MEXaHUYECKON SHEPrUu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckne ycTpoMCTBa U NMPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOINEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[Tepexon moTeHIMAIBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomuol

N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C M3MEHEHHEM MEXaHMYEeCKOW JHEpPruM Tella Ha
MIpUMEpPE PACTSHKEHUS PE3UHOBOTO HKI'YTa.

Pa3nen 3. MoaekyisipHasi puznka 1 TepMOIHHAMHUKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU MeopUU
OcCHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
bpoynoBckoe naBmwxenue. luddysus. Xapakrep ABWKEHMS M B3aMMOJEHCTBHUS YACTHIL
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BelecTBa.Mojienu cTpoeHust ra3oB, KUAKOCTEW U TBEPABIX TEJI U OOBSICHEHHE CBOICTB BEILIECTBA
Ha OCHOBE 3THX Mojeneil. Macca u pasmepol Mojekyn. KosmuectBo BemiectBa. llocTosiHHas
ABorazpo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKONH TEOPHH
ujeanpHoro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa cCpelHeldl KHHETHMYECKOM >SHepruu
TEIUIOBOTO ABWKEHUS yacTull rasa. [llkana remnepatyp KenbBrHa. ['a30BbIe 3aKOHBI. Y paBHEHHUE
MemnneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B uacaibHOM Ta3e ¢ MOCTOSITHHBIM
KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeacTaBiIeHUE M30MPOLIECCOB: M30TEpPMa, HU30X0pa,
n3obapa.

TexHuueckure ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHME BewllecTBa, (oTorpaduu MoJeKyl
OPraHNYEeCKUX COCTMHECHUH.

OneITl 0 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHUSL.

Monens, WUTIOCTpUPYIOIIasi MPUPOTy AABJICHUS ra3a Ha CTEHKH COCyAa.

OnpIThI, MJUTFOCTPUPYIOIINE YpaBHEHHUE COCTOSIHUS UAEAIBLHOTO ra3a, H30MpPOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MepeHUd o0béMa
KOMHATBI, JaBJICHUS U TEMIIEPATYpPhl BO3/IyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXy TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocroebl mepmoounamuku

TepMmoauHamuyeckass cucrema. BHyTpeHHsASI >HEprusi TEPMOAMHAMHYECKONH CHUCTEMBI U
criocoObl e€ m3meHeHus. KonndyectBo TerioTsl U pabota. BHyTpeHHsIs SHEprusi 0AHOATOMHOTO
WJIeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JeNIbHAs
TEITOEMKOCTD BelecTBa. KoanuecTBo TEMIOTHI IIpH TEIUIONEpeaaye.

[Tonsatue 006 ammabGatHOM Tmporiecce. [lepBbIii 3akOoH TepMoauHAMHKH. [IpuMmeHeHHE
MIEpPBOTro 3aKOHA TEPMOJIUHAMUKH K H3omponeccam. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MIPUPOIE.

TemnoBeie Mamuubl. [IpuHnune! qeiicTBus TemaoBbix MamuH. [IpeoOpa3oBanust sHepruu B
TeroBbIX MamuHax. KoaddumuenT monesnoro aeictBus TerioBoi mammabl. [{uki KapHo u ero
KO3 (GUIIMEHT MOJIE3HOTO NEHCTBUS. DKOJIOTHUECKUE TPOOIEMbI TEIII0IHEPTETHKY.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTeilb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEH SHEpruu Tela MPU COBEPIICHUU pabOThI: BBUIET MPOOKH U3
OYTBLJIKH MO JMCTBHEM C)KATOTO BO3yXa, HarpeBaHue »pupa B JaTYHHOU TpyOKe MyTEM TPEHHS
(BUIICOAEMOHCTpAITHSA).

N3meneHnue BHyTpeHHEH sHEpruu (TeMIepaTypbl) Tela Mpy Terionepeaaye.

OnbIT 1o aguabaTHOMY PACHIMPEHHUIO BO3/IyXa (OMBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEINsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eéeujecmea. Pazosvie nepexoovl

[TapoobOpazoBanue u koHAeHcaus. Mcnapenue u kuneHue. AOCOTIOTHAS M OTHOCUTENIbHAS
BIIQXKHOCTh BO31yxa. HachllmeHHBIN map. YaenbHas TemioTa mapooOpa3oBaHus. 3aBHUCHMOCTh
TEMIIepaTypbl KUTIEHUS OT JaBJICHUSI.



8

Teépnoe Teno. Kpucramnuueckne u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepualyibl. [lnaBneHue u Kpuctamidzanus. YaenbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH TTOJTYICHHSI COBPEMEHHBIX MaTEpPHUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.

Crioco6b1 M3MEpPEHUS BIAKHOCTH.

HaGnronenue narpeBanus 1 TUIaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTpaIys KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 0OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pazjen 4. DiaekrpoamHnamMuka

Tema 1. dnekmpocmamuka

DJNeKTpu3alus TeJl. OJEKTPUYECKHil 3apsan. JlBa Buaa DJIEKTPUYECKHX 3apsioB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHECHHS JIEKTPUUECKOTO 3apsiia.

B3anmopericteue  3apspoB.  3akoH  Kymona. TodeuHBIl  3JIEKTpHYECKHMM  3apsl.
Onektpuyeckoe mojie. Hampsok€HHOCTh ANEKTPUYECKOTO Mo, [IpuHIMI Ccymeprio3uIiuu
ANEKTPUIECKUX MmoJiel. JIMHIN HanpsoKEHHOCTH AJIEKTPUIECKOTO TIOJIS.

PaboTa cun sanektpocrarnueckoro notist. [Toreniman. PasHocts motennuanos. [IpoBogHuKH
Y JUDJIEKTPUKH B JIEKTPOCTATUYECKOM MoJI€e. /nanekTpuueckas IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCAaToOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckre yCTpOWCTBA M IPAKTHYECKOE IMPUMEHEHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpolCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETPA.

B3anmojelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 31EKTPOCTATHYECKOM MOJIE.

DNeKTpocTaTUYeCcKas 3aluTa.

JIMBIIeKTPUKH B 3JIEKTPOCTATHYECKOM II0JI€.

3aBUCUMOCTB JIEKTPOEMKOCTH IJIOCKOTO KOHJAEHCATOPA OT IUIOIIAAM IIIaCTUH, PACCTOSHUS
MEKy HUMH U TU3JIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku 6 paziuunsvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS BJIEKTPUUECKOTO TOKa. MICTOUHMKM TOKa.
Cuna Toxka. [IocTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DIeKTpUYEeCcKoe CONPOTUBJICHUE. VY nenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEIIAHHOE COEIMHEHNE TPOBOIHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JIeHia. MOMIHOCTH SMEKTPHUUECKOTO TOKA.
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DNEeKTpOoABUKYIasl CUJIa U BHYTPEHHEE COIIPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJIHOM (3aMKHYTOM) 31eKkTpruueckoil nenu. Kopotkoe 3amMbikaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTb COITPOTUBIIEHUSI METAJIIOB
oT TeMueparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPHUMECHas IPOBOJUMOCTb IOJYIIPOBOJAHHUKOB.
CgoiictBa p—Nn-nepexona. IlomynpoBoiHUKOBBIE TPHUOOPHI.

DOneKTpUYecKuii TOK B pPacTBOpPAaX U pacilaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil ToK B razax. CaMOCTOSITENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MoJiHus.
[Ina3zma.

TexHnueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
WUCTOYHUKUA TOKA, DJEKTPOHArpeBareibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAaKyyMHBIH  JMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
ITOJTYIIPOBOTHUKOBBIN INOJ, FaIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTh COIIPOTHBIICHHS IWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIONIAJH
MTOIIEPEYHOI0 CEYEHUS U MaTepHraa.

CMenanHoe coeIMHEHNE TPOBOJHUKOB.

[IpsiMoe u3MepeHue 3neKTpoABMKYyIIEH cuiibl. KOpoTkoe 3amMblKaHHE TalbBAHMYECKOTO
2JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

IIpoBOIMMOCTB BIIEKTPOJIUTOB.

HckpoBoii pa3psia 1 MPOBOJIUMOCTh BO3/1yXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydyeHne cMEIaHHOTrO COCIMHEHUS PE3UCTOPOB.

N3mepenne 31eKTpoABHKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO COIIPOTUBIICHHUS.

Habnronenue snexrpoinsa.

Me:knpeaMeTHbIe CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 10 kiacce OCyLIECTBISETCS C y4ETOM
CoJiepXKaTeIbHbIX MEXKIIPEIMETHBIX CBSI3eéH C KypcaMM MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemuvie nousamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAy4YHOIO ITO3HAHMS:
sBJICHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TeOpus, HaOIIOIEHHE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTeMbl ypaBHEHU, TuHelHas GyHKuus, napaboa, runepooa,
uX rpaduku 1 cBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMH: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC,
OCHOBHOE€ TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HX IPOEKLUUU HA OCH KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

Buonoeusa: mexannyeckoe JBIKEHHE B JKUBOW mpupoje, tuddysus, ocMOC, TEII00OMEH
KHUBBIX OPraHW3MOB (BHJIbI TEIIONIEpEIauH, TEMJIOBOE PABHOBECHE), DIEKTPUUECKUE SBICHUS B
JKUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAass Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, XUIAKOCTEH M Ta30B, JJIEKTPUYECKUE
CBOMCTBA METAJUIOB, dJIEKTPOJIUTHUECKAS JUCCOLUALNS, FaIbBaHHUKA.

T'eozpaghus: BNaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue IBMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIMHUKH, WCIOJb30BAHUE 3aKOHA COXPAaHEHHs MMITyJbCa B TEXHHMKE (pakera,
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BOJAOMET W JIpyrue), JBUTATENb BHYTPEHHETO CropaHus, napoBas TypOuHa, OBITOBOU
XOJIOAWJIbHUK, KOHAUITHOHEP, TCXHOJIOTUHU TMOJTYUCHUA COBPCMCHHLIX MATCPUAJIOB, B TOM YHCJIC
HAaHOMAaTEpUaJIOB, W  HAHOTEXHOJIOTMM,  DJIEKTPOCTAaTUYECKas  3aluTa,  3a3eMIICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TNPUHTEp, dJIEKTPOHArpeBaTeibHbIE MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAJIbBAHUKA.

11 KJIACC

Pazjen 4. DiekTpoamnamMuka

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUS

[ToctostHHbIE MarHuThl. B3auMoAeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToOJIe.
Bekrop marauTHOM MHAYKIMK. [IpHHIMI Cyliepno3uIvy MarHUTHBIX NOJIeHW. JIMHUKM MarHUTHOM
uHaykuu. KapTrHa nuHui MarHUTHOM MHTYKITUU TIOJIS1 TIOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie TPOBOJHUKA C TOKOM. KapTWHa NWHMNA WHAYKIIMM MarHUTHOTO TIOJIS
JUIMHHOTO TPSIMOTO0 MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOI'O MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna JlopeHma, e€ Monaylb W HampabieHHE. J[BWKEHHE 3apsyKEHHOW 4YacTHIbl B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenia.

SBneHue DIIEKTPOMArHUTHOM MHAYKIHMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CHUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe snexkrpuueckoe moJie. DNEKTPOABMIKYIAS CHJIA WHIAYKIWHA B IPOBOJHHKE,
JBHOKYIIEMCS TTOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHIyKkTUBHOCTG. SIBIE€HNE CAMOMHAYKIIMH. DIEKTPOIBHKYILAs CHIIA CAMOWUHTYKIIUH.

OHeprusi MarHUTHOTO MOJISL KATYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE TNPUMEHEHHWE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHMTHI, 3JIEKTPOJBUTATENb, YCKOPUTEN AIEMEHTAPHBIX YaCTHUILl, NHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHMY MHIYKIMU MarHUTHOTO TOJIAL.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHuE ANEKTPOMArHUTHOM UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYLIEH CHIIBI MHAYKLIHMH OT CKOPOCTH HM3MEHEHUs MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIIEHUS 3J€KTPOMArHUTHOM MHIYKIIUH.

Pazgen 5. Koieoanusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedanus

Konebarenpnast cucrema. CBOOOIHBIE MeXaHHUeCKHe Kolebanusa. [‘apMoHHMuUeckue
konebanus. Ilepuon, dwacrora, ammautyga U (asa konebanuil. [IpyXKMHHBII MasATHUK.
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MaremaTHueCK1i MasTHUK. Y paBHEHUE TapMOHUYECKHX KosieOanuii. [IpeBpalienne sHepruu npu
TrapMOHUYECKHX KOJICOaHUSIX.

KoneGarenbubiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KoIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYeCKMMHU M DJICKTPOMAarHUTHBIMU
kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTrUHM B HICATHHOM KOJICOATEIHHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromMX KoJjieOaHUAX. BbIHYXAeHHbIE MEXaHUUYECKUE KOJIeOaHMUs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

[lepemennbiii Tok. CuHYCOMAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpanchopmarop. IlponsBoacTBo, mepenaya W HOTpeOIEHUE DIEKTPUUECKON SHEPTUH.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AJIEKTpo3Hepruu. KymnbTypa HCHOIB30BaHUS
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKUHA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIeKTporepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB kosie0aTebHOM cUCTEMBI (IIPY>KMHHBIA MJIM MaTeMaTH4YECKUM
MasITHUK).

HaGnronenue 3aryxarommx KojieOaHuH.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa U HampsOKEHUS OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3oHaHCc npH 1OCIIENOBATEIPHOM COEIMHEHUU PE3UCTOPA, KATYIIKM MHIYKTUBHOCTH U
KOHJICHCATOPA.

Monens JINHAY 3IIEKTPONIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue 3aBUCUMOCTH IIepUOJia MajblX KOJIeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue mEepeMEHHOrO0 TOKAa B LENM M3 IOCIENOBATEIIBHO COEOUHEHHBIX
KOHJICHCATOPA, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpOMAaAZHUNHbLE 60IHbL

MexaHn4yeckue BOJIHBI, yCI0BHs pacnpocTtpaHenus. llepuon. CkopocTs pacnpocTpaHeHus
u janvHa BoaHblL. [lomepeunble W NpojoJbHbIE BOJIHBL. MHTepdepeHuus u nudpakuus
MEXaHUYECKUX BOJIH.

3ByK. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3IIy4EHMS JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTanys BekTopos E, B, V B anexTpomarautHoi BosHe. CBOMCTBA MEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, [pelloMJieHHe, mojsApuzauus, audpaxuus, uHTeppepeHuus. CkropocThb
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana >M€KTPOMAarHUTHBIX BOJIH. [IpMEHEHME 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguoCBsI3U U TeNeBUACHUA. Pagronokanms.

DNEKTPOMAarHUTHOE 3arpsI3HEHNUE OKPYKAIOLIEH CPEIbI.

TexHudeckne ycTpocTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAMIMHE, panap, paauoONpUEMHUK, TEIEBH30D,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHHE NOMEPEYHBIX U MPOIOTIBHBIX BOJIH.
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Konebumomieecs: Teno Kak HCTOYHHK 3BYKA.

Habmoienue oTpaxkeHus U IPeIoMIICHUS MEXaHUYEeCKUX BOJIH.

Habmonenue naTepdepeHnnn U Jupakinid MEXaHHIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIOW M YacTOTOM
KOJICOaHHH.

UccnenoBanne  CBOMCTB — AJIGKTPOMATHUTHBIX ~ BOJIH:  OTPaX€HUE, MPEIOMIICHHUE,
noJisipu3anys, Audpakuus, aTephepeHITHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHeiiHoe paclipocTpaHeHHE CBETa B OJHOPOJHON cpejie.
JIyud cBeta. ToueyHBII ICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3akOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pa)k€eHUIl B IUIOCKOM
3epKaje.

[Ipenomnienne cBeta. 3akoOHBI MpejoMJICHHS cBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomwsieHus. llomHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl Yyroja MHOJHOrO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cseta. CroxxHbIi cocTaB Oeoro ceera. Ler.

Cobuparonue u paccewBaromiye JHH3bL. ToHKas JnuH3a. DOKYyCHOE pacCcTOsHUE U
OTNTHYECKasi CHiia TOHKOU JuH3bI. [locTpoeHne n300pakeHU B COOMPAIOIIUX U PACCEHBAIOIINX
nuH3ax. PopMyia TOHKOW JUH3BL. Y BEIUYECHHE, JTaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas omntuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOIOACHUST MAaKCUMYMOB 1 MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTHHE OT BYX CHH(DA3HBIX
KOT€PEHTHBIX UCTOYHHUKOB.

HMudpakumst cBera. Judpakmumonnas pemérka. YcinoBue HAOMIOAEHUS TJIABHBIX
MaKCHMYMOB IIpH MaIECHU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texuuueckue ycTpolcTBa W MpPaKTUUYECKOE MPUMEHEHME: O4YKH, JIyna, (oToammapar,
MIPOEKIIMOHHBIN anmnapat, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs ONTUKA, TU(paKIIMOHHAS PEIIETKA,
MOJISIPOU L.

Jlemoncmpayuu

[IpssMonMHENHOE pacnpoCTpaHEHUE, OTPAKEHHE MW MpelomiieHHe cBera. OnTudeckue
MPUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHue. Moienb CBETOBOAA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIa.

Ha6nronenue narepdepeHIiuy cBera.

Ha6nronenue qudpakuuu cBeTa.

Habmronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HOMOILBIO PU3MBI.

[Tonyuenue ciekTpa ¢ TOMOUIBIO AUPPAKIIHOHHON PEIIETKH.

Habmronenue nonspusauu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns nNpeoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI ClIeNMAJILHOM TEOPHH OTHOCUTEJIBLHOCTH
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I'paHuubl MPUMEHMMOCTH KJIACCHYECKOM MeXaHMKHU. IlocTymarsl clienMalbHOM TEOpUHU
OTHOCHUTEIIBHOCTH: HHBApUAHTHOCTb MOJIYJs CKOPOCTH CB€Ta B BaKyyme, IIPUHLUI
OTHOCUTEJILHOCTH DWHIITENHA.

OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. 3aM€EUIEHNE BPEMEHU U COKPAILIEHUE ITIUHBI.

DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPIUEN U UMITYJIBCOM PENIITUBUCTCKOMN YaCTUIbl. DHEPrus NOKOSL.

Paszpnen 7. KBanToBast pusuka

Tema 1. Dnemenmuvl K6AHM OGO ONMUKU

®otonbl. ®opmyna I[lnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTON. DHEPTHSI U UMITYIIbC
¢doToHa.

OtkpeiTne u wuccienoBanue Goroddpdexkra. Onbitet A. . CronetoBa. 3aKOHBI
dbotorddekra. YpaBuenue DitnmreitHa as hotodddexra. «KpacHas rpanuia» Gorodddekra.

Hasnenue ceera. Onbithl [1. H. JleGenena.

XHUMHYECKOE IEHCTBUE CBETA.

Texnuueckue ycTpoiicTBa M IpPAaKTHUECKOE NpUMEHEHHE: (POTodneMeHT, (OTOAATUUK,
coJIHeUHas OaTtapesi, CBETOAUOI.

Jlemoncmpayuu

®doTor(PexT Ha yCTaHOBKE C IMMHKOBOU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEHIHETO GOTOIPPeKTa.

CBeTOIHOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pe3epdopna mo paccesHuro o-uactuil. [lmanerapHas
Mojienb atoma. [loctymarel bopa. M3nydyenue u mornomenne pOTOHOB MpHU MEpPexo]e aToma ¢
OJHOTO YPOBHS HEpruu Ha Apyroil. Buael cnektpoB. CeKTp ypOBHEW SHEPTUU aTOMa BOJAOPOA.

BonnHoBsie cBolicTBa yacTull. BosHel ne bpoitns. KoprnyckyasipHO-BOJIHOBOW Tyann3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYCHUE.

TexHuyeckrue yCTpPOCTBA M NPAKTHYECKOE MPUMEHEHUE: CHEKTPAIbHBIM aHaIu3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMITBIOTEDP.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habmonenue nuHeHyaThIX CIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Hab6nronenue nuHeRYaToro CrexkTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, I0KA3bIBAIOLINE CIIOAKHOCTb CTPOEHUS siipa. OTKPBITHE PAAUOAKTUBHOCTH.
OmnsiTel Pesepdopaa no onpeneneHuio coctaBa paaAuoakTUBHOrO u3inydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTHU Ha >KUBBIE OPraHU3MBI.

OTkpeiTHE IpoTOHA U HelTpoHa. HyknonHast Mmosiens siapa [eiizenbepra—Banenko. 3apsin
anpa. MaccoBoe uucio aiapa. M3otomnsl.

Anbda-pacniaa. DNEKTPOHHBIA W MO3UTPOHHBIA Oera-pacman. ['amma-m3nydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.

DHeprus cBS3M HyKJIOHOB B sijipe. SnepHble cuitbl. JleekT Macchl sapa.

SnepHble peakuuu. [lenenue U CUHTES sSIED.

Snepubiii  peakrop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTHUBBI  sAEPHON
SHEPreTUKU. JKOJIOTHUECKUE ACTIEKTHI AEPHOM 3HEPIrEeTUKU.

OnemeHTapHble YacTUIbI. OTKpPBITHE O3UTPOHA.
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Metoabl HAOIIOCHNUS U PETUCTPALIUH SIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auMoeicTBus. EquHCTBO (pruznyeckoi KapTHHBI MUpA.

TexHuueckue ycTpoHCTBa M IPAaKTHUUECKOE NPUMEHEHHUE: A03MMETp, kamepa BuibcoHa,
SJIEPHBIN PEaKTOp, aTOMHast OomOa.

Jlemoncmpayuu

CYETYNK HOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB 9acTull (10 TOTOBBIM (poTorpadusim).

Pa3nesn 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

DTanbl pa3BUTHA acCTpoHOMUU. [IpUKIaHOE 1 MUPOBO33pEHUYECKOE 3HAUYEHNE ACTPOHOMHUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, TUIAHETHI, UX BUIUMOE JBUKEHUE.

Conneynas cuctema.

Connue. ConneuyHast akTHUBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTEPUCTUKH. JlarpamMmmMa «CIeKTPpaIbHBIM KJIaCC — CBETUMOCTBY. 3BE3/bI TJIABHOU
MOCJIEI0BATEIbHOCTH.  3aBUCHUMOCTh  «Macca —  CBETUMOCTBY»  JJIsi  3BE3]  TJIaBHOM
MoCJe0BaTeNIbHOCTH. BHyTpennee ctpoenne 3BE3n. CoBpeMEHHBIE TMpPEACTaBICHUS O
MPOUCXO0KACHUU 1 BOJIIONMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Muneunsiii [IyTe — Hamra ["anmaktuka. [lonoxxenne u apukenune Connia B ["amaktuke. Turbl
rajakTuk. Paguoramaktuku u kBazapbl. UEpHBIE JIBIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
Bosnemoro B3peiBa. PennkroBoe uznydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewménnpie npoOieMbl acCTPOHOMUH.

Yuenuueckue nabnooernus

Habmtonenust HeBOOpYXEHHBIM TIJ1a30M C MCIHOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHHUI
JUI OTIpEJeNIeHUs MOJI0XKEHUSI HeOECHBIX 00OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noagymapus u sipKue 3BE3/IbI.

Ha6mronenus B reneckon Jlynsl, mianer, Maeuroro [lyTu.

Oo6o0maronee NnoBTOpeHne

Ponp ¢u3uku u acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJOTMYECKOW, COIUAIBHON U
3THYECKOH cepax IesaTeTbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU U ACTPOHOMHUU B COBPEMEHHOM
HAay4yHOM KapTHHE MHpa, pojib (u3ndeckoid Teopur B (OPMUPOBAHUU MPEACTABICHUN O
(buznueckoil KapTUHE MUpa, MECTO (PU3UYECKON KapTHHBI MHpa B OOIIEM pSTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJACTaBICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ocymiecTBIseTCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H C KypcaMH MaTeMaTUKHU, OHOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C HM3YYCHHEM METOJIOB HAYyYHOTO MO3HAHMS:
SBJICHUE, HAy4YHbIH (akT, rumoresa, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpudeckre (YHKIIMHU: CHHYC,
KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU TI0I00US TPEYTOJIBLHUKOB, OMIPEIEIeHNE TUIOIIAIN TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: anekrpudeckue BJICHU B )KUBOU MPUPOJIE, KoyieOaTeNbHbIe IBUKEHUS B )KUBOI
MPUPO/JIE, ONITUYECKHE SIBJICHUS B KUBOU MPUPOJE, NEHCTBUE paarallii Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHE aTOMOB W MOJIEKYJ, KpUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEXaHU3MBbI 00pa30BaHUs KPUCTAIUTMUECKOHN PEIIETKY, CTIEKTPAIbHBIN aHau3.
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T'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MArHUTHBIX Py, GoTOoChEMKA 3eMHOMN
IIOBEPXHOCTH, IIPEACKA3aHNE 3EMIICTPACECHUN.

Texnonozusn: TMHUM BJIEKTPOIIEpENay, T€HEPATOP MEPEMEHHOIO TOKA, DJICKTPOABUIATED,
WHAYKIIMOHHAS TMeYb, pajnap, paJAuONpUEMHHK, TEJIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIN armapar, BOJIOKOHHAS ONTUKA, COJIHEYHAas OaTapest.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenne yueOHOro mpenMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pPa30BaTEIbLHBIX PE3YIIbTATOB.

JJMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YNIbTaThl OCBOCHHUS Y4eOHOTro mpenmera «Du3nka» AOJKHBI OTPaXKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYJaroNuXcsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMi, TIO3UTHUBHBIX BHYTPEHHUX
yOeX/IEHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM  IIEHHOCTSM POCCHUMCKOTO  OOIIecTBa,
pacuIupeHe >KM3HEHHOTO OMBITa M OMbITa JACITEIHHOCTH B TMPOIIECCE peaTu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIHLHOM NEATETbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXJAAHCKOW TMO3UIMU OOydarImerocs Kak aKTUBHOTO |
OTBETCTBEHHOTO 4JICHA POCCUICKOTO 0OIIECTBa;

MPUHATHE TPAJAUIMOHHBIX OOIIEUETOBEYECKUX TYMAaHHCTHUYECKHX W JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEPECaX T'PaKIAHCKOTO OOIIEecTBa,
Y4acCTBOBATh B CAMOYIPABIICHUH B 00pa30BaTEIHLHON OpraHU3alliu;

yMEHHE B3aUMOJICCTBOBATh C COIMAIBHBIMA HMHCTHTYTAMH B COOTBETCTBHH C WX
(GYHKIUSIMHU U HAa3HAUYCHHUEM,

TOTOBHOCTb K TYMAaHUTapHOUN U BOJOHTEPCKOMN NIEATEIIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOopMUPOBAaHHOCTh POCCUNCKON TPAXKIAHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXKEHUSM POCCUUCKUX
Y4E€HBIX B 00J1aCTH (PU3UKHM ¥ TEXHUKH,

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTH OLICHUBATh CUTYAITUIO M IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE€ B AEATEIbHOCTH YYEHOTO;

0CO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

4)3cTeTHYeCKOro BOCIIUTAHMSI:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIKOYas 3CTETUKY HaAYYHOI'O TBOPYECTBA, IPUCYILETO
¢buznueckoit HayKe;

5)TpynoBOro BocnuTaHHUA:

HMHTEPEC K Pa3IMIHBIM chepaM MPoPECCHOHATIBHOM JIEATEIbHOCTH, B TOM YHCJIE CBSI3aHHBIM
¢ (Qu3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbBIOOp Oyaymied mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUU BCEU KU3HU,

6)3K0J10r14eCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKON KYyJIBTYpHl, OCO3HAHHME TIJIOOATBFHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

MIJIAHUPOBAHUE U OCYILECTBIICHUE IEWCTBUI B OKpY>KaroUlel cpejie Ha OCHOBE 3HAHUS LeJei
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre OmbITa JESATEIBHOCTA JKOJIOTMYECKOM HAmpaBJIC€HHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;
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7)IIeHHOCTH HAYYHOT 0 MO3HAHMS:

cOPMHUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3HUECKON HAYKH;

OCO3HAHME IICHHOCTH HAyYHOU JIEATEIHHOCTH, TOTOBHOCTh B MPOIECCEe M3YUCHUsT (DU3HKHU
OCYIIECTBJISITh MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIbHOCTh HHIUBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

ITo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSITENIEHO (OPMYIIMPOBATh M aKTYaJHM3UPOBATH IMPOOJEMY, paccMaTphBaTh €&
BCECTOPOHHE;

OTIPENIENATH IIeNTU I TEIHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHIKCHUS;

BBISIBJIITH 3aKOHOMEPHOCTH M ITPOTHBOPEUHS B PACCMATPUBAEMBIX (DU3UUYECKHX SIBIICHUSIX;

pa3pabaTbIBaTh IUIaH PEHICHHUS MPOOIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepHaIbHBIX
Y HEMaTepUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIETEIHHOCTb, OICHWBATh COOTBETCTBUE PE3YJIHTATOB MEINSM,
OIICHUBATh PUCKH MOCIIEICTBUH e TETHHOCTH,

KOOPAMHUPOBATh W BBINOJHATH Pa0OTy B YCJIOBUSAX pPEATbHOTO, BHUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE MPH PEIICHUH )KH3HEHHBIX MPOOIIEM.

Ba3oBble ucciaenoBarebcKue AelicTBUS:

BJIAJIETh HAyYHOW TEPMHHOJIOTHEH, KIFOUEBHIMH TIOHSATHSAMH W METOJIaMH (DU3NIECKOMH
HaYyKH;

BJIAJICTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIBCKON M MPOEKTHON JEATENILHOCTH B 00JacTh
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOJOB pEIIeHHs 3a71a4d
(bU3NIECKOTO COAEPIKaHMs, MPUMEHEHHIO PA3IMYHBIX METOIOB TIO3HAHMS,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €r0 HHTEPIIPETAIUH,
peoOpa30BaHUIO ¥ IPUMEHEHHIO B PA3JIUYHBIX YU€OHBIX CUTYAIUSAX, B TOM YHCIIE TIPU CO3JaHUN
Y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlH3UpPOBATh 3aJady, BBIIBUTATh
THIIOTE3Y €€ PelICHUs, HAXOAUTh apI'YMEHTHI JUIS J0Ka3aTeIbCTBA CBOMX YTBEPKICHUI, 3a]1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

aHAJM3UPOBATH MOJYYCHHBIC B XOJIC PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OI[CHUBAThH
UX JOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBHUTh U (pOpMyIHpPOBaTh COOCTBCHHBIC 3a/1aUl B 00pa30BATEIbHOMN JIEATEILHOCTH, B TOM
YHCIIC IPU U3YYCHUH (PU3HKH,

JIaBaTh OLICHKY HOBBIM CHTYaIlUsIM, OIICHUBATh TIPHOOPETEHHBIH OTIBIT,

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHYECKYIO 00J1aCTh )KU3HECITEIIBHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAJIBHBIC MTOIXOIbI H PCIICHHS,

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIAJIETh HABBIKAMU TOJydyeHHUs WHpopMmaru (HU3NYECKOTO COACP)KaHUS M3 HUCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSITEIFHO OCYIIECTBISTh TMOWCK, aHaIM3, CHUCTEeMAaTHU3AlHI0 U
WMHTEPIPETAINI0 HHPOPMAIH Pa3TUYHBIX BUJOB U (HOPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

WCIOJIb30BaTh CpeACcTBa HWH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AlMOHHBIX 3a/lad C COONIOJCHHEM
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TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHns, IpaBoOBbIX U
ATUYECKHX HOPM, HOPM HH(OPMAITHOHHOHN 0€301MacHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COACPKAaHHS B pPAa3IMYHBIX (Qopmarax ¢ Yy4E€ToMm
Ha3Ha4YeHUs HH(POPMALIMH U LIEJIEBOH ayIMTOPUH, BEIOUPAst ONTUMAIIbHYIO (POPMY MPEICTaBICHUS
Y BU3yaIH3allHU.

KoMMmyHukaTuBHBIe YHUBepcaabHbIe yYeOHbIe JelCTBUSA:

OCYIIECTBIISATH OOIIEHHE HA YpOoKaxX (PU3UKU U BO BHE-YPOUHOMU JEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYallUi U CMSIT9aTh KOH(DIUKTHL;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH KaKJIOTO YJICHA KOJUIEKTUBA,

MPUHUMATh LI COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBAaTH M KOOPAWHUPOBATH
JNEUCTBHUS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH ACHUCTBUMN, pacpeaeATh POJIA C YIETOM MHEHUN
Y4aCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJa U Ka)XJOro YYaCTHHKA KOMaHbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISITh IMO3UTUBHOE CTPATETHYECKOE TIOBEIEHHWE B PA3IMYHBIX CHUTYyalMsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranuszanms:
CaMOCTOSITEIPHO OCYIIECTBIIATh IMO3HABATEIBHYIO NEATEIbHOCTh B oOjacTu (pu3uku u
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEIPHO COCTABJISITh IUIAH PEIICHUs] PAacUETHBIX M KAauyeCTBEHHBIX 3ajad, TUIaH
BBITIOJTHEHUSI TIPAKTUYECKOH paboThl ¢ Y4ETOM HMEKOIIMUXCS PECYypCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;
JaBaTh OIEHKY HOBBIM CUTYaIUSIM;
pactIupsTh paMKH y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;
JIeNaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
perieHue;
OIICHUBATDH NMPUOOPETEHHBIN OIIBIT;
croco6cTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO SPYIUIIUU B 00JIaCTH (PU3UKHU, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBHI B AESITEIHHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJILTATOB IEIISM;
BIIaJIETh HAaBBIKAMU MMO3HABATEIHHON pedIeKCUU KaKk OCO3HAHUS COBEPIIAEMBIX JACHCTBUIA
Y MBICJIUTEIIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;
WCIOJIb30BaTh MPHUEMBI peIeKCHU ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIIeHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHHXKEHUIO;
MPUHUMATh MOTUBBI U apTYMEHTBI APYIUX [IPU aHAIIM3€ PE3yIbTaTOB ACSITEIBHOCTH;
MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.
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B nporecce 1OCTHKEHMS TUYHOCTHBIX PE3yabTaTOB OCBOCHHSI MPOrPaMMbl IO (PU3UKE ISt
YPOBHsI CpeJHero obmero oopa3oBaHusi y 00y4yaromMUXCcs COBEPIISHCTBYETCS 3MOIMOHAIBHBIN
MHTEIUIEKT, TPEATOJIaraonuii ¢c(hopMUPOBAHHOCTS!

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh IOHUMAaTh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HAIPABJICHUS PAa3BUTHSI COOCTBEHHON SMOIIMOHALHOU Cephl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHMSL, BKJIFOYAOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBE/IEHUE, CIOCOOHOCTD aaTUPOBATHCS K SMOLIMOHATIbHBIM U3MEHEHUSAM U IPOSIBISATH
rHOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHBAlMM, BKJIIOYAKOUICH CTPEMJICHME K JOCTHKECHHIO LEIU U YCIEXYy,
ONTUMU3M, HHALIMATUBHOCTh, YMEHUE JCMCTBOBATh UCXOI U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYLIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHMUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOILIEHUS C APYTUMU
JIIOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3periath KOHQIUKTHL.

MHNPEIMETHBIE PE3YJIbTATbBI

K xonuy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

JI€MOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (GOPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUUYECKOMN
NesATEIILHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJIENel: MaTepuaibHast
TOYKA, MHEpLUAJIbHAs CUCTeMa OTCYETa, abCOJIIOTHO TBEPAOE TENO, WICATIBHBIN TIa3, MOAEIH
CTPOEHUS Ta30B, )KMIKOCTEH W TBEPABIX TEJ, TOYEYHBIN DIICKTPUUECKHN 3aps] MPU PEIICHUU
(dbu3UvecKuX 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJIIPHO-KMHETHYECKOM TEOPHHM CTPOCHHUS BEHIECTBA U DIIEKTPOIUHAMHKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPAMOJUHENHOE [JBM)KEHUE, CBOOOJHOE NaJeHUe Tell,
JBYDKEHUE 110 OKPY’KHOCTHU, UHEPLIUs, B3aUMOAEHCTBHE Tell, Tu(y3us, OpOyHOBCKOE JBHKEHHE,
CTPOEHHUE KUAKOCTEH U TBEPABIX Tell, U3MEHEHUEe 00bEMaA Tell U HarpeBaHUM (OXJIAXKICHHUH),
TEIUIOBOE PABHOBECHE, HCIAPEHHE, KOHACHCALMs, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIICHHE,
BJIQXKHOCTB BO3/yXa, ITOBBIIIECHUE JIAaBJICHUS I'a3a [IPU €r0 HarpEBAHUHU B 3aKPBITOM COCYIE, CBA3b
MEXAY MapaMeTpaMU COCTOSIHMS raza B M30IIpoLeccax, MIEKTpU3alus Tell, B3aUMOJEHCTBUE
3aps0B;

OIMCBIBATH MEXAaHUUYECKOE JBM)KEHUE, UCHOJb3ys (PU3MUECKHE BEIUYMHBI: KOOpPJHMHATA,
IIyTh, IEPEMEILECHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CHJIa, UMIYIbC Tella, KMHETUYeCcKas
SHEprus, NOTEHIHaJbHAs SHEPrus, MexaHudeckas paboTa, MeXaHHYecKas MOIIHOCTb; HpHU
ONMCAaHUU MPABUIIBHO TPAKTOBATh (GU3NUECKUIN CMBICI HCHOJb3YEMbIX BEJIMUUH, UX 0003HAYEHUS
U eMHUIIbI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIUYMHY C JAPYTHMMHU
BEJIMYMHAMH;

ONMCHIBATh W3YyYEHHBIE TEIUIOBBIE CBOICTBA T€l M TEIUIOBBIE SBJICHUS, HCIOJb3Ys
¢u3nyeckue BeNWYMHBL: JaBJICHME Ta3a, TeMIeparypa, CpelHss KHHETHYecKas SHEeprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CpPEOHEKBAaApaTHUYHAs CKOPOCTb MOJIEKYJ], KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3Heprus, pabora rasza, Ko3(GQGHUIMEHT MOJIE3HOTO JEHCTBHUS TEIIOBOTO
JIBUTATeIs; IPU ONUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHUI CMBICIT UCIIOJIb3YEMBIX BEIUYHH,
ux OoOO3HAUEHMs] W EIUHMLBI, HAXOIUTh (OPMYIbI, CBA3BIBAIONINE TaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTHMHU BEJIMYMHAM;

ONMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporieccsl), UCHOB3YS (PU3UUECKUE BEITUUMHBL: AIIEKTPUUYECKUNA 3apsil, SJIEKTPUUECKOE IOJIE,
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HanpspKEHHOCTh  I10JI, IOTEHLMAJ, pa3HOCTh IOTEHLMAJIOB;, IpPH ONMCAHUU HPABUIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT HCIIOJB3YEMBbIX BEIWYMH, WX OOO3HAUCHHS W EAMHUIIBL
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETHUYUHAMU;

aHaTM3UpPOBaTh (PU3MUECKHE MPOIECCHl W SBJICHUS, UCHONb3yd (DU3MYECKHE 3aKOHBI U
IIPUHLHUIBL: 3aKOH BceMupHOro tarorenus, I, II u III 3axonsl HproTOHA, 3aKOH coXpaHeHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAHEHUS MMITYJIbCca, IPUHLHUII CYNEPIO3ULIUN CUJI, TPUHIUI
paBHONpPABUs MHEPLUAIBHBIX CUCTEM OTCUYETA, MOJIEKYISIPHO-KMHETUUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, [a30BbI€ 3aKOHBI, CBA3b CpPEAHEH KHUHETUYECKOW HHEPIMHU TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ C a0CONIOTHON TeMIlepaTypoid, MEpBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsizia, 3aKoH KyioHa, MpuaTOM pas3inyaTh CIOBECHYIO (OPMYITHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKO€E BbIPAXKEHHE U YCIOBUS (ITpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI IEHCTBUS MalIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B TOBCEAHEBHON KU3HU;

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIIEIOBaHUIO (PU3NUECKUX SIBIEHUN M IPOLIECCOB C
UCIOJIb30BAHMEM  NPSIMBIX W KOCBEHHBIX H3MEpEHUM, TMpH 3TOM  (QOPMYIHPOBATH
npobieMy/3aavdy ¥ TUIIOTE3y YIEOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py10BaHus, IPOBOAUTE OTBIT U (POPMYJINPOBATH BHIBOJbI;

OCYILIECTBIISITh TPSMbIE U KOCBEHHBIE W3MEpPEHHs (PU3MUECKUX BEJIUYHH, MPU ITOM
BBIOMpATh ONTUMAlbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIEHKHU
MOTPEITHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEXTy GU3NUYECKUMU BEIMUYNHAMU C UCIIOJIb30BAHUEM MPAMBIX
U3MEpEeHul, MpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJabTaThl MOJYyYEHHOMN
3aBUCHUMOCTH (PU3NYECKUX BEJIUYUH B BUJIE TaOIHIl U TpaMKOB, 1€1aTh BBIBOJIBI IO pe3yabTaTaM
UCCIIEIOBAHUS;

coOmoark npaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEpPUMEHTa, Y4eOHO-UCCIIEOBATENbCKOM UM IMPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYyAOBaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbIO, HCHOJb3YS
(bu3nyeckre 3aKOHbI U MPUHLUIBI, HA OCHOBE aHAJIN3a YCIOBHS 3a7a4ll BEIOUPATh (U3NYECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbl, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcuU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UUECKON BEJINYHHBI,

pelaTrs KauyeCTBEHHBIC 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOYKY
paccyKJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKHUE SBIICHUS;

HCIOJIb30BATh IIPU PEIIEHUH Y4eOHBIX 337124 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUU
IUIL TIOUCKA, CTPYKTYPUPOBAaHMs, HWHTEPIpETallMd M HpPEJCTaBICHUA Y4eOHOW M Hay4yHO-
HOMYJIAPHON HH(POPMALIUY, TOJTyYCHHOH U3 pa3IMYHbIX UICTOUHUKOB, KPUTHUECKH aHAJTU3UPOBATh
1oJIy4aeMyro HH(OopMaIuio;

NPUBOAMUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS 10 (PM3UKE B TOBCETHEBHOM XKU3HU JUIs 0OecTIedeHus
0€3011aCHOCTH MpHU 00paleHUH ¢ MPUOOPaMHU U TEXHUUECKUMH YCTPOHUCTBAMH, Ul COXPAHEHUS
3JI0POBbSI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKaIOIIeH cpe/ie;

paboTath B Ipymie ¢ BHIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIeH, IIIaHUPOBATh PaboOTy
TpYIIBbl, palMOHAIBHO paclpelesiaTh O0O0f3aHHOCTH U IUIAHUPOBAaTh JIESTENBHOCTh B
HECTaHJAPTHBIX CUTYyallUsAX, aJ€KBaTHO OLICHMBATh BKJIAJ KaXJOrO M3 YYaCTHUKOB IDYIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoHiy oOyuenust B 11 kJjacce mpeIMeTHbIe pe3yiIbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHUI:
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JIEMOHCTPUPOBATh Ha MPUMEpPAX PoJib U MecTO (HU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KApTHUHBI MUDPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKH U TEXHOJIOTHM, B IIPAKTUYECKOMH
JEATeIbHOCTH JIO/ICH, IEJIOCTHOCTh U €IUHCTBO (PU3HUECKOM KapTUHBI MUPA;

YYUTHIBATh TPAHHUIB TNPUMEHEHUS W3YYCHHBIX (PU3MUECKUX MOJETCH: TOYEeUHBIH
AIIEKTPUYECKUM 3apsij, 1yd CBETa, TOUEYHBIM HCTOUHUK CBETA, siA€pHAsi MOJIEb aTOMA, HyKJIOHHAsS
MO/IEJIb AaTOMHOTO SiZipa MPH perieHn: (HU3NIECKHX 3a/1a4;

pacrio3HaBaTh (pU3HUYECKHE SBICHUS (IIPOLECCH) U OOBACHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKN U KBAHTOBOW (DPM3HMKH: 3JIEKTpUYECKasi MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHMTOB, 3JEKTPOMAarHWTHAas
UHIYKLNS, JACWCTBME MAarHUTHOTO MOJsI HA IPOBOJHUK C TOKOM M JIBWXKYLIMHCS 3apsn,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3ALUsS CBETa, JUCIEPCUS CBETa,
doTornexkrpuueckuit 3¢pdext (PpororddexT), cBeToBOE NaBlieHNE, BOSHUKHOBEHUE JIMHEMYATOTO
CIIEKTpa aToMa BOJI0PO/JIa, ECTECTBEHHAs! M UCKYCCTBEHHAs! PaIUOAKTUBHOCTB;

OTMCHIBaTh M3YYECHHbIE CBOWCTBA BEIIECTBA (DIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKUE,
ANIEKTPUYECKYIO MTPOBOJUMOCTD PA3JIMYHBIX CPENl) U AJIEKTPOMAarHUTHBIE SIBIEHUS (TIPOLIECCHI),
UCHOJIb3YSl (U3NYECKHE BEIMYMHBL: DBJICKTPUUYECKUH 3apsi, Cuila TOKa, DJIEKTPUUECKOe
HaMpspKEHUe, JIEKTPUYECKOe COTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, SJIEKTPOABIKYIIAs CHUIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYILIK{, SHEPrUsl 3JIEKTPUUYECKOr0 W MArHUTHOTO TOJIeH, MEepUoJ M 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOLIECCE MApMOHUYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOSTHUE M ONTHYEeCKas CHUjla JIMH3bI, IPU OINHCAHUU MPABUIBHO
TpakToBaTh (UNYECKUI CMBICT HCHOJIb3YEMbBIX BEJIWYMH, MX OOO3HAYEHHsS] M €IUHUIBL,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

OTHCHIBaTh M3yYCHHbIE KBAHTOBBIC SBJICHHMS M TMPOIIECCHI, HCHOJB3YsS (pusmueckue
BEJIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, JSHEPIus U
UMITyJAbC (OTOHA, TMEPUOJ] TOJypaclajga, SHEPTHsl CBSI3M aTOMHBIX SJIep, NPU ONHUCAHUU
MPaBMWJIBHO TPAaKTOBaTh (DM3MUECKUN CMBICH HCIOJIB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U
€IMHHULIBI, YKa3bIBaTh (OPMYIbI, CBSI3BIBAIOLIUE JAHHYI0 (DU3MUECKYI0 BEIHUHHY C APYTUMU
BEJTMYMHAMHU, BBIUUCIISITh 3HAU€HUE (PU3NYECKOM BEJTMUMHBI;

aHAIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOJb3Ys (U3NYECKHE 3aKOHBI U
npuHOMIBL:  3akoH Owma, 3aKOHBl MOCIEAOBATEIBHOIO M MApaUIEIbHOTO  COCAUHEHUS
MPOBOJHUKOB, 3akoH Jlxoyns—JIeHnma, 3akOH DJIEKTPOMAarHWTHOM  WHIYKIUHU, 3aKOH
MPSAMOJIMHENHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHHS CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHe DiHIITeHA 111 HoTodPdeKTa, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH COXPAHECHHUSI
HMITYJIbCA, 3aKOH COXPAHEHMS AJIEKTPUUECKOTO 3apsija, 3aKOH COXPAHEHUS MacCOBOIO 4HUCIa,
nocrynatel bopa, 3akOH paauOaKTUBHOIO pacnajga, HOpU STOM Pa3IMy¥aTh CIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPaKEHHWE M YCIOBUA (TpaHUIbI, 00JIacTH)
MIPUMEHHUMOCTH;

OIPEeNENATh HAMNpPAaBJICHWE BEKTOPAa MHAYKIIMM MAarHUTHOTO MOJS MPOBOJHHUKA C TOKOM,
cuibl AMiiepa u cuibl JlopeHua;

CTPOMTH U OIMCHIBATh H300pa’keHHe, CO3/1aBaeMoe MJIOCKUM 3€pKajioM, TOHKOH JIMH30M;

BBITMIOJIHATE 3KCIIEPUMEHTHl 10 MCCIEJOBAHUIO (PU3MUECKUX SIBIEHUH M TPOILIECCOB C
UCTOJb30BAHUEM MPSAMBIX M KOCBEHHBIX HW3MEPEHHMH: TMpu 3TOM  (HOpMYyIHpOBATh
npobiemMy/3agauy U rUnoTe3y yueOHOro 3KCIiepuMeHTa, COOMpaTh YCTAHOBKY U3 MPEUI0KEHHOTO
000pyZI0BaHUs, MPOBOAUTH OIBIT ¥ (POPMYIHPOBATH BBIBOIBI;

OCYILIECTBIISATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (PU3MUYECKHX BEIUYMH, IMPU 3TOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO M3MEpPEHHMs M HCIOJb30BaTh H3BECTHHIE METOJbI OLIEHKU
MOrPEMTHOCTEN U3MEPEHUN;
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HCcCiaIea10BaTh 3aBUCUMOCTH (1)I/ISI/ILI€CKI/IX BCJIMYHH C UCIIOJIb30BAHUCM ITPSAMBIX I/I3M€p€HI/If/'Ii
IpU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHPOBATh pe3yNlbTaThl MOJIYYCHHOH 3aBHCHMOCTH
(bI/I?;I/I‘IeCKI/IX BCJINYHUH B BHJAC Ta6J'II/II_[ u I‘pa(bI/IKOB, ACJIaTb BBIBOJbI II0 PC3yjibTaTaM
HCCIIEIOBAHUS;

coOnroAaTh MpaBuwia 0€30IaCHOrO TpyAa IpPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENILCKOM W TNPOEKTHOW JAEATEIIBHOCTH C
MCTOJIb30BAHUEM H3MEPHUTEIIBHBIX YCTPOICTB U 1a00paTopHOTro 000pyJ0BAHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUYECKOW MOJIENBIO, HCIIONb3Ys
¢u3nveckre 3aKOHbI ¥ MPUHLUIIBI, HA OCHOBE aHAJN3a YCIOBHS 33Ja4il BEIOUPATH (PH3HUECKYIO
MOJIeNb, BBIIENATH (DU3WYECKHE BEIMYMHBI W (OPMYIIBI, HEOOXOAMMBIE ISl €€ pelIeHus,
IIpOBOAWUTH paC‘-IéTI)I N OCHHUBATH PCAJIbHOCTD IMMOJIYYCHHOTI'O 3HAYCHHA (1)H3H‘-ICCKOI>1 BCINYNHBI,

peiiatb KA4YCCTBCHHBLIC 3aJa4W: BBICTPpAUMBATDH JIOTUYECKHU HCHOPOTUBOPCHUBYIO ILCIIOYKY
pacCy>XJIEHUM ¢ OTOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

HCII0JIB30BAaTh IIpH PCIICHHUN y‘l€6HBIX 3aaa4 COBpCMCHHBIC I/IH(l)OpMaHI/IOHHI)IC TEXHOJIOI'NH
JUId TIOMCKa, CTPYKTYPHUpPOBaHUsS, WHTEpPIpPETAlMUd U TNPEJCTABICHUS Y4EOHOW W HAy4HO-
MONYJISIPHOM MH(OPMaLIK, TIOJTYYEHHON U3 PA3IMYHBIX ICTOYHUKOB, KpUTUUECKU aHATU3UPOBAThH
MOJIy4aeMy10 HH(POPMAIHUIO;

00BACHITH IIPUHIUITBI Hel\/'ICTBI/Iﬂ MallluH, HpI/I60pOB U TEXHHUYECCKUX YCTpOI\/'ICTB, pa3inyaTrb
yCIIOBHUS UX 0€30IIaCHOTO UCIOJIB30BaHUS B TIOBCETHEBHOM KU3HU;

MIPUBOJIUTH TPUMEPHI BKJIAJAa POCCUNUCKUX M 3apyO€KHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTU;

HCII0JIB30BAaTh TCOPETUUCCKUE 3HAHUS T10 (1)I/ISI/IKG B HOBCGJIHGBHOﬁ JKHU3HU IA oOecrieueHus
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMU M TEXHUYECKUMH YCTPOMCTBAMM, JIJIsl COXPaHEHUS
3JI0pPOBbSI U COOMIOICHUS HOPM SKOJIOTUYECKOTO TMOBEJCHHS B OKpYXaIOIEeH Cpene;

paboTaTh B IpyIIE C BHIIIOJHEHUEM PAa3IMYHBIX COLMATIBHBIX pOJIeH, IUIAHUPOBATh PaboTy
TPYNIbI, pAlUOHATIBHO pacHpenesiarTh OOf3aHHOCTH U IJIAaHUPOBATh JESATENBHOCTh B
HECTaH/JAPTHBIX CUTYalUAX, aleKBaTHO OLICHMBATh BKJIAJl Ka)XJOrO M3 YYACTHUKOB TPYIIIbI B
pelIeHrne paccMaTpUBaEMOi MPOOIEMBI.
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10 KJIACC
n/n POIBLHBIE | JIA00PATOPRIC | 54450 BaTenbHbIE pecypebl
padoThI padoTsbI
Pazgen 1.0U3UKA U METO/IbI HAYUHOI'O ITO3HAHUSA
1.1 (H3HKA U METOJIb! HAYIHOTO 2 bubmuoreka IOK https://m.edsoo.ru/7f41bf72
MTO3HAHMS
Hroro no pazgeny 2
Paznen 2.MEXAHUKA
2.1 Kunemarnka 5 1 bubmuoreka IOK https://m.edsoo.ru/7f41bf72
2.2 JluHamuka 7 bubmuoreka IOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmuoreka IOK https://m.edsoo.ru/7f41bf72
Wroro mo pazueny 18
Paznen 3.MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJICKYIAPHO- 9 1 Bu6mnorexa LIOK https:/m.edsoo.ru/7f41bf72
KHHETUYIECKOU TEOPUH
3.2 OCHOBBI TEPMOTHHAMHKH 10 1 bubmmorexka ITOK https://m.edsoo.ru/7f41bf72
3.3 ATpETaTHEIE COCTOAHMS BEIICCTBA. 5 bubmuoreka IOK https://m.edsoo.ru/7f41bf72
dazoBbIe MEPEXOIbI
Hroro no pazgeny 24
Paznen 4.9JIEKTPOANHAMUKA
4.1 DJeKTpoCcTaTHKA 10 1 bubaunoreka ITOK https://m.edsoo.ru/7f41bf72
4.2 H0CTOAHHEIH SIeKTPHUCCKHit TOK. 12 1 2 Bu6mmoreka LIOK https:/m.edso0.ru/7f41bf72
Toku B pa3IuyuHbIX Cpeiax
Utoro no pazneny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 4 5

I[TPOTPAMME
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https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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11 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM K;:)TJ;:';T::; ‘;;‘:;:paToprle DJIeKTpOHHbIe (L1 (POBbHIE)
n/n MpPOrpamMMblI Bcero paGoTHI DAGOTLI o0pa3oBaTebHbIE PecypChl
Paznen 1.2JIEKTPO/IUHAMUKA
1.1 Marautioe nosie. S11eKTpoMarHuTHas 11 3 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
WHTYKITAS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
9 | MeXaHMUECKHE M S1CKTPOMATHHTHEIE 9 1 Bu6mmorexa LIOK https://m.edsoo.ru/7f41c97c¢
KoJIeOaHus
2.2 | MexaHuyeckue U JICKTPOMArHUTHBIC BOJTHBI 5 1 bubaunoreka IIOK https://m.edsoo.ru/7f41c97c
2.3 | OnTHka 10 3 bubmmorexa LIOK https://m.edsoo.ru/7f41c97c
Hroro o pazgeny 24
Pasnen 3.0CHOBBI CIIEHNUAJIbHOM TEOPUU OTHOCUTEJBLHOCTH
3.1 OCHOBbI CIICIHATLHO TCOPHH 4 1 bubmmoreka IIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIbHOCTH
Hroro mo pazgeny 4
Paznea 4 KBAHTOBAS ®U3UKA
4.1 | DiaeMeHTHI KBAaHTOBOM ONTHKU 6 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
4.2 | Crpoenue atomMa 4 bubmmoreka IIOK https://m.edsoo.ru/7f41c97c
4.3 | ATOMHOE sIIpO 5 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
Utoro no pazneny 15
Paznea S.OJIEMEHTbBI ACTPOHOMHUHU U ACTPODOU3UKU
5.1 ‘ DJIeMEHTBI aCTPOHOMHHU M aCTPODUIUKU 7 1 bubaunorexa IIOK https://m.edsoo.ru/7f41c97c
HWtoro mo paszneny 7
Paznen 6.0bOBIIAIOIEE IOBTOPEHUE
6.1 ‘ O6o006mmaroniee TOBTOPEHHE 4 bubnuoreka LJOK https://m.edsoo.ru/7f41c97c
HWtoro mo paszaeny 4
PezepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 7



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI V151 YYEHUKA

1.

Msikumes .5, @usuka. 10 ximacc : yueO.m1st o01ieo0pazoBar. opranuszanuii : 6a30BbIN U
yriryon.  yposuu / I'. SI. Mskue, b. b. byxosues, H. H. Corckuit ; nox pen. H. A.
[MapdenrpeBoit. — 7-e u3., nepepad. u non. — M. : [Ipoceemenue, 2020. — 432 c. : u.
— (Kimaccuueckuit Kype).

Msikumes .5, @usuka. 11 ximacc : yueO.m1st o0rieo0pazoBar. opranuszaiuii : 6a30BbId U
yriyon. yposuu / I'. 5. Msakuwes, b. b. byxosues, B.M. Yapyrun; nox pexn. H. A
[MapdenTtbeBoit. — 10-e u3n., mepepad. — M. : [poceemenue, 2022. — 432 c. : wn. —
(Knmaccraeckuit kypc).

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1.

2.

3.

I'pommeBa O.M.TemaTnueckue KOHTPOJBHBIE M CaMOCTOATENbHBIE paboThl. 10-11
Knaccel. — M.: U3a-Bo «Dx3ameny, 2021.

Mapon A.E., Mapon E.A. ®uszuka. 10-11 kiacc. Jlunaktuuyeckue marepuaisl. - M.:
Hpoda, 2021.

PemvkeBud A.I1. Coopruk 3amad o ¢usuke 10-11 kmace. M.: [Ipocemenwne, 2019.
CaypoB O.A. ®wusuka. [loypounsie pazpaborku. 10 kmacc : ydeb.mocoOue s
001eoOpazoBaT. opranuzaiuii : 6a3oBbiid U yriryosn. ypoau / FO. A. CaypoB. — 4-¢
n3a. gon. —M. : [IpocBemenwne, 2021.

CaypoB O.A. ®wusuka. [loypounsie pazpaborku. 11 kmacc : ydeG.mocoOue s
001eoOpazoBaT. opranu3aiuii : 6a3oBblid U yriyosn. ypoau / FO. A. CaypoB. — 4-¢
m3a. jon. —M. : [IpocBemenue, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
1. https:/fipi.ru/

2.

P ow

©No O

10.
11.

12.

13.
14.
15.
16.

17.
18.

Y4auTenbCckuii  mopran. MeToauuecKue MaTepuaibl 10 (QHU3MKE W acTPOHOMHH
https://www.uchportal.ru/load/38

Bce 0 nayke B MockoBckux mkosax http://nauka.mosmetod.ru/

HNHTepakTuBHBIC nabopaTopHbBIS paboThl 1o ¢buzuke
http://seninvg07.narod.ru/004_fiz_lab.htm

dusnueckuii kiacc. Pu3uka IjIs CTapIICKIACCHUKOB U He TOJbKO. https://fizclass.ru/
O6pa3oBaresbHas skocucTeMa B3nanus https://vznaniya.ru/

[Monurexuuueckuii My3eit https://polymus.ru/

l'ocynapcrBenHblii My3eii kocmMoHaBTHKH UM. K. D. IlmoskoBckoro. BupryanbHbie
nporynku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

Myseit kocMoHaBTHKH. BupTtyanbHas skckypcust https://russia360.travel/things-to-
do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/

buodwusuka https://postnauka.org/themes/biofizika

HexoMmepueckuii Hay4dHO-TIOMYJISIPHBIA TPOEKT «DJIEMEHTHI OOJBLION HAayKW»
https://elementy.ru/

bubnmoreka KHUT o HOMYJISPHOM AIIEMEHTAPHO dusuke
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

dusuka B mkose. Pucynku no ¢usmke http://markx.narod.ru/pic/

ApxuB xypHana «Hayka u sxuzab» https://www.nkj.ru/archive/

Bces pusuka http://www.all-fizika.com/article/index.php?id_article=110
Bupryaneubsiii  My3el  (uznueckoro 000pynOBaHHA MY3€WHO-TIEarOrn4ecKoro
komiuiekca «Dennkey» https://fiz-muz-spb.ucoz.net/

Crepxzanaua. Caiit 1uist yaureneid ¢pusuku. http://sverh-zadacha.ucoz.ru/index/0-9
«DPU3TEX pernonam» https://os.mipt.ru/#/
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IIpomexyTounas arrecranms 3a Kypc 10 knacca no pusnke

1 BapuanT

1. PaBHozelicTByrOIas BCEX CUJI, IEHCTBYIOIMX HA TEJIO, paBHA HYJIO. J[BUXKETCA JIM 3TO TEJIO0
WM HaXOJUTCSl B COCTOSIHUM ITOKOS?
A. Teno nBuXeTcss paBHOMEPHO U IMPSIMOJUHENHO WM HAXOJUTCSI B COCTOSHUH ITOKOSI.
b. Teno nBuxercs paBHOMEPHO U NPSIMOIUHENHO.
B. Teno HaxonuTCs B COCTOSTHUU MOKOSI.

2. Bpycok maccoit 200 T ckoIB3UT 110 Jbay. ONpeaenuTe CHITy TPSHHUS CKOJbKCHHS,
JCUCTBYIOIIYIO Ha OPYCOK, eCii KO (PHUIIMEHT TPSHUS CKOJIBKEHUS OPYCKa T10 JIbJly paBeH
0,1.

A.02H b.2H B.20H

3. Ilpwm BeIcTpene U3 MHEBMAaTHYECKOW BUHTOBKH BBUIETAET ITYJISI MACCOM M CO CKOPOCTHIO V.
Kaxoii 1o Moayiro MMITyJIbC MOJIYYHT I1OCIIE BBICTPEIa BUHTOBKA, ecin €€ Macca B 150 pa3
OoJIbIIIe MacChl Iynu?

A. 150mv b. mv B. mv/150

4. Ta3zy nepenano kosmdectBo TeruioTel 200 JIx. [Ipu aToM on coBepmi padoty 400 [Ix. Kak
W3MEHWIACh BHYTPEHHSISI SHEprHs ra3a?
A. AU=200 Ix. Bb.AU=-200«/x  B.AU=-200 Ix.

5. Kucrounuky Toka ¢ 9J1C, paBHoii 24 B, u BHyTpeHHUM conpoTuBieHrueM 2 Om
MOAKITIOYMIIM JIeKTpruUeckoe conpoTtusiienne 4 Om. Onpenenure CUILy TOKa B

x, M}
LEMH. 20
A.6A B.4A B.12A 2
10
Pemure 3a5a4u M 3anuInTe OTBET.
0 -
6. I'paduxu nBUKEHUS ABYX TeNl IPEACTaBICHbBI HAa pucyHke 102. 10 12 e
HavanpHas koopAanHAaTa NepBOro Tena M, BTOpPOTO M. -10
Mecto u Bpems uX BCTpeun M, C. -20
CkopocTb BTOpOro Tena m/c. Prc. 102

YpaBHEHHE IBUKEHHUS IIEPBOIO TEa

7. JIBa ommHAKOBBIX Tena, UMeromux 3apsiabl 18 MxKn u -9 mxKun, npuenu B
COTMPUKOCHOBEHHE U pa3beIUHWIN. Ha KakoMm paccTOSTHUU OPYT OT Apyra 3TH 3apsiibl
B3aMMOJEHCTBYIOT ¢ critoi 9MH? M

8. KaxoBo mepememieHue Teia, CBOOOTHO MATAIONIETO ¢ BEICOTHI 125 M, 3a TIOCTIETHIOI0
CeKYH/Iy TaJicHHsI? M

Pemnre 3a5aum, npeacTaBuB pa3BépHyTOE pelleHue.

9. Teno Maccoil 5 Kr JBMXKETCS 110 TOPU30HTAIBHOM MOBEpXHOCTHU Mo AeiicTBueM cuibl 100 H,
HAIPABJIEHHOW FOpU30HTAIBHO. ONpenennTe yCKOPEHUE Tella, €CIU U3BECTHO, YTO
KOA(QQHUIHUEHT TPEHUSI MEKIY TEJIOM M MOBEpXHOCTHIO 0,2.

10. Ckoibko apoB HY)HO ckeub B Tieuke ¢ KI1J] 40%, aro0s! momyauts u3 200 Kr cHera,
B3aTOr0 Npu Temmnepatype —10°C, Boxy mpu 20°C? YV ienbHas TemoTa IIaBIeHHs Thaa
330k /Ix/kr, ynenpHas TEI0EMKOCTE Jibaa 2,1 kJk/krK, ynenpHas TemIo€éMKOCTh BOABI 4,2
kJlx/krK, Temneparypa maasnenus mbaa 0°C.

IIpome:kyTounas arrectauusi 3a Kypc 10 kiacca no pusuke
2 BapuaHT



1. Kak Oynmer aBuraThcs TEI0 Maccou S Kr moj aeictBueM cuibl 10H?
A. PaBHOMEpPHO O ckopocThio 2 M/c.  b. PaBHOyCKOpeHO ¢ yckopernueM 2 M/c2.  B.
Byner nokoutbcs

2. Kaxkue cuibl Hy)KHO NPHJIOKUTH K KOHIIAM MPOBOJIOKH kécTkocThio 100 kH/M, 94T005I

pactsaHyTh €€ Ha 1 MMm?
A.0,1H b.1H B. 100 H

3. Teno OpoiieHo BepTUKaIbLHO BBEpX co ckopocThio 10 mM/c. Ha kakyio MakcUMaIbHYIO

BBICOTY IMOJAHUMETCS TEN0?
A.50m b. 10 m B.5™m

4. Beruucnure KIIJ[ TernmoBoro ABuraresnis, KOTOPbIK MOJIyYaeT OT HArpeBaTelist KOJIMYeCTBO
ternotsl 1000 Ik u xonoamnsHuky nepenaéres 700 [Ix.
A.30%. B.70% B. 25%

5. C kaxoii cunoii B3auMoJecTBYIOT ABa 3apsiaa no 10 uKi, Haxopsimuecs Ha pacCcTOSHUU

3 cMm npyr ot npyra? -
A.9H B. 10 H B. 0,001H ) /!

0
PemmTe 3a1a4M ¥ 3aNIMIINTE OTBET. 4218
6. I'paduku qBYOKEHUS IBYX Tel MpeAcTaBieHbl Ha pucyHke 100. 20 1020 30 4050“%’
Havansnas xoopanHarTa rnepBoro rena M, BTOPOIO M. B 43 .
MecTo 1 BpeMsl HX BCTPEUYH M, c. -60 \
CKkopocTb BTOpPOTO Tena m/c.

Puc. 100
YpaBHCHHE TBUKCHHSI IEPBOTO TEIa 2,
. o T

7. KakoBbl OKa3aHUM aMIIEPMETPa, BKIFOUEHHOTO B 11eNb, eciii R1 = R2 =2 Owm, ’
O/1C ucrounuka 6 B, ero BHyTpeHHee conpoTusieHue 1 Om A ' [_& —(/*\/—}—/
8. C Oamram BBICOTOM 45 M TOPU30HTAIBLHO OpOIIICH KaMeHb. Yepes kakoe BpeMst | &P
OH YIaJIET Ha 3eMITI0? c —

Pemmmre 3a1aun, npeacTaBuB pa3BépHyTOE pellieHne.

9. Tlox neicTBHEM KaKOW TOPU30HTAILHOMN CHITBI BATOHETKA Maccoi 350 KT IBHKETCS TI0
TOPHU30HTAIBHBIM penbcaM ¢ yekoperueM 0,15 M/c2, ecitu cua COMPOTHBIIEHNS IBIKEHUIO
12 H?

10. Banny BMecTuMOcThI0 1001 HEOOXOAMMO BOJIOH, nMetomeii Temmepatypy 30°C,
HCcTonb3yst Boy Tpu Temmneparype 80°C u néx npu remmepatype -20°C. Onpenenute Maccy
TBJa, KOTOPBIH CIeyeT MOJIOKHUTh B BaHHY. Y elbHas TeIuioTa miasienus apaa 330k /x/kr,
yaesbHas TetoéMKocTh baa 2,1 k/x/krK, yaensaas Termmoémkocts Bobl 4,2 kJHx/krK,
TemmnepaTyparnnapiesns abaa 0°C.

Koaudukarop
3J1eMeHTOB CO/Iep:KaHusl U TPe0OBaHMUIi K YPOBHIO OATOTOBKH 00y4alOIMXCs 1J1s1
NpOBe/IeHUsl MPOMEKYTO4YHOI aTTecTauuu B 11 kiaacce

Ilepeyenn
3J1eMEHTOB
Home
NpeIMeTHOro
co/lep KaHus, 3a111)an Onucanue 3J1eMeHTOB NPEeAMETHOI0 COJleP:KAHUSA
NpOBepPsieMbIX HA st
KOHTPOJILHOM
padote




Kon

111 1 SIBnenue annexkrpoMarHuTHOM UHAYKIUK. DJIC HHAYKIUH.
3aKoH 31eKTpOMarHuTHOM nHaykiuu Papanes.

51 2 lMapmonnueckue koyebanus. AMIIIMTYAa U (pa3a KojaeOaHmil.
Kunemaruyeckoe onvcasue.

13.1 3 3akoHbl oTpaskeHus ceeta. [loctpoenne n3obpaxxeHuii B
IIJIOCKOM 3€pKaJie.
Wnrtepdepennus cera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS

135 4 HaO0JII0IeHUSI MAKCHUMYMOB 1 MUHUMYMOB B
MHTEPPEPEHIIMOHHON KapTHHE OT JBYX CHH(pAa3HBIX
KOT'€PEHTHBIX HCTOYHHUKOB.

15.1 5 I'mnote3a M. Ilnanka o kBantax. ®opmyna [Tnanka. ®oToHbI

17.5 6 S nepHble peakIuu.

175 7 AcTpoHOMMYECKAsl KApTUHA MUpa

141 5 WNHBapnaHTHOCTH MOJYJISl CKOPOCTH CBETA B BaKyyMe.
[IpuHUKI OTHOCUTENBHOCTH DWHINITEHHA
[TocTpoenue n300pakeHHt TOUKH U OTpe3Ka MPSMOii B

13.3 9 COOMPAIOIINX U PACCEMBAIOIINX JIMH3AX U UX
CHUCTeMax

124 10 [IIxana anekTpoMarHuTHBIX BOJIH. [IpuMeHeHne
JNIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

2.4 11 | Bropoii 3akoH HeloToHa

9.2 12 3akon OMa /715 TOJTHOM (3aMKHYTOM) SIEKTPUYECKON IEMH.

7.3 13 [TepBbIit 3aKOH TEPMOTMHAMHUKH.

93 14 [TapamrenpHOE coeMHEHNE TPOBOAHUKOB. IlocienoBarensHoe
COEJIMHEHHE MPOBOTHUKOB.

176 15 Ou3ndecKue BEIIMYUHBI, ¢IUHUIII H3MEPEHUS, H3MEPECHUE

(I)I/I?»I/ILIGCKI/IX BCJIMYUH, NIOI'PCITHOCTHU U3MCPCHUS.

1. IlepeuyeHb 3J1eMEHTOB MeTANPeIMETHOIO CO/IeP:KAHHUS, IPOBePsieMbIX Ha
KOHTPOJIbHOIi padoTe

Kon Homep Onucanue 3JIeMEHTOB MeTaNPEIMETHOI0 COAEPKAHUS
3a/IaHusA
1,2/4,5,
2.2.1 7 YMeHue onpenensits NoHATHs (mo3HaBaTensHoe Y'Y 1)
2.2.2 10 YMeHue knaccupuimpoats (nmozHasarenabHoe YY)
203 3,4,7, | YMeHHUe yCTaHABIMBATh IPUIHHHO-CIICACTBCHHBIE CBS3U (TI03HABATEILHOES
10-15 | VYD)
294 1-15 YMeHHe CTPOUTH JIOTUYECKUE PACCYKJICHH, YMO3aKIIOUESHUS U JIeNIaTh
BBIBOJIBI
2.2.6 1-15 YMeHue olleHuBaTh MPAaBUILHOCTH BBITIOHEHUST y4eOHOH 3a1auun
(perynsituBHOe YY)

2. IlepeueHb TpeOGOBaHMI K YPOBHIO OATOTOBKH 00YYAKOLIUXCS

Home
Kon 3a§an Onucanue TpeGOBaHUI K YPOBHIO NOATOTOBKH 00Y4Yal0IIMXCS
ust
11 | 124 | 3naHuennonnMaHHECMBICIATIOHATHIA.
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1, 2, 5, | 3HaHMEUTIOHMMaHUECMbICTIA(U3NICCKUXBEITNIUH
1.2 | 11,12,
13,14
1,3, | 3nanuennoHMMaHUECMBICTADU3MIECKIX 3aKOHOB
1.3 | 11,12,
13, 14
1, 3,4, | YMeHHE ONUCKHIBATh U OOBSICHITH PUINUCCKUE SIBJICHHUSI.
211 | 8,9,
11- 14
23 3,9, | YMeHue npuBOIUTH IPUMEPHI MPAKTHUECKOTO MPUMEHEHHS (PU3HUECKIX
' 10, 15 | 3nanui
24 2 YMeHue onpeaensiats Xapakrep GU3ndecKoro mpoiecca 1mo rpaduky,
dbopmyie
26 1-15 YMeHHe TPUMEHSTh MOJYYCHHbIC 3HAHUS JUTSI PeIeHHsT (PU3HMYSCKIX
3a1a4
Ne 3aanust KoanyecTBo 6a/1510B
1 Gasut — mpaBHIIBLHBIN OTBET
1-9,11-15 0 6ayIoB — HETIPaBHIILHBIN OTBET
MaxkcuMaabHOE KOJTHYECTBO 0aIoB -2
10 [IpaBuibpHO pacnpeneneHo 3 moHATHS - 2 Oamia
[IpaBuibHO pacnpeaencHo 2 moHATH - 1 Oamn
[TpaBunbpHO pacnpeneneno 1nonsrtue -0 6aoB
Htoro 16 GannoB
IlepeBoa 60a/1J10B K 5-0a/IbHOM 0TMeETKe
basbl OT1meTtka
16-14 5
13-11 4
10 -7 3
MeHbIIIe 7 2
Koabl npaBWIBHBIX 0TBETOB
Ne 3apanus OtBer
Bapuanr 1 Bapuanr 2
1 A B
2 A b
3 b A
4 b A
5 b b
6 A A
7 A B
8 A A
9 b b
10 541 213
11 b b
12 B A




13 B b

14 B A

15 b B

IMpome:xkyrounas arrecrauusi B 11 kiacce. KonrposbHas padora.
Bapmuanr 1

1. 3a 3 cekyHJbl MAarHUTHBIN ITOTOK, TPOHU3BIBAIOIIUI TTPOBOJIOYHBIN KOHTYP, PABHOMEPHO
yBenuunics ¢ 6 B6 no 9 B6. Uemy paBHo nipu 3Tom 3Hauenne J/1C uHIyKIKUN B KOHTYpe?
A.1B b.3B B.6B

1) “ 2) “
b e
3) Ry LY,
2. Yactuiia coBepmiaeT rapMOHHYECKUE KOJICOAHUS 110 3aKOHY X = / /
20 Cos g tcm. Uemy paBHA aMIUTATY/Aa KOJIEOAHUM YaCTHUIII?
A.20M B.02M B. Zom b
3. Tlpeamer S oTpaxaercs B IIockoM 3epkane ab. M300paxkenue mpenMera BEpHO MOKa3aHO Ha
pPUCYHKE
Al b. 2 B. 3

4. JIBe KOTepeHTHbIE CBETOBbIE BOJIHBI IPUXOJAT B HEKOTOPYIO TOUKY MPOCTPAHCTBA C
pasHocTbhio Xoaa 2,25 MkM. KakoB pe3ynbrar nuHTep(dEepeHIIn B 3TOM TOUKE, €CIIH CBET
KkpacHbiii (A = 750 aMm)?

A. Ocnabnenue cBeta b. Ycunenue csera B. MoeTt ObITh UTO YTOAHO.

5. HaiiauTe 1uHy BOJHBI CBETA, YHEPTUs KBaHTA KOTOPOro pasHa 3,6 +107° JIx.
A. 11107 M B.5,5°107" m B.2,75 107" m

6. Jomuumure saepHyto peakuuo SLi + 1H = 3He + -+
A.3He B.3He B. 3H

7. OOGnanaroT Majoi cpeaHe MI0THOCThIO, HE UMEIOT TBEPI0I MOBEPXHOCTH, OBICTPO
BpaIaoTCs, OKPY>KEHbI KOJIbLIaMH. YTO 3TO 32 0OBEKTHI?
A. IInanersl-rurantel  b. [ImaneTsl 3eMHOM rpynimsl B. 3Bé3nb1

8. C paketbl, mpuOIMKAOMIEHcS K 3eMiie CO CKOPOCTHIO V, TIOCIIaH CBETOBOW CHTHAI Ha
3emitto. YeMy paBHA CKOPOCTb 3TOTO CUTHAJIa OTHOCUTENIBHO 3eMIIH?
A.C b.c+v B.c—v

9. Kaxkoe nzo0paxkeHue noiay4aercs Ha MaTpulie ¢poroanmnapara?
A. MHUMOE, YMEHBIIIEHHOE, MPSIMOE b. neiicTBuTeNbHOE, YMEHBIIEHHOE, IEPEBEPHYTOE
B. neiicTBuTENBHOE, YMEHBIIEHHOE, IIPSIMOE

10. K kax10i mo3uuuu MepBoro cTooua noadoepuTe COOTBETCTBYIONIYI0 MO3MIIHMIO BTOPOT0



DJIeKTPOMAarHuTHOE

IIpumeHeHne U3JTyYeHUs
H3JIy4YeHHe

A. nundpakpacnoe 1. Consipuit

A3Iy4EHNE .
¥ 2. PagnonpuéMHuk

b. pentrenoBckoe

3. Jlazep
U3ITyYeHUe

4 .dmooporpadudeckast yCTaHOBKA
B. yneTpaduoneroBoe porpad M

M3ITydeHne 5. IlyabT NMCTAaHIIMOHHOTO YIIPABIICHUS TEIEBU30POM.

11. Kak Oynet aBUraThCs TEJI0 Maccou 5 Kr moj aerctBueM cuiabl 10H?
A. PaBHOMEpHO cO CKOpOCThIO 2 M/c.  b. PaBHOYCKOpeHO ¢ yckopenuem 2 m/c?.
B. Byzaer nokoutbcs.

12. K ucrounuky toka ¢ 3/1C, paBHoii 24 B, u BHyTpeHHUM conpoTuBieHneM 2 OM
MIOAKJIIOUMIIN dJIEKTpUUecKoe conpoTusieHue 4 Om. Onpenenure cuily ToKa B
LEeNU NpU KOPOTKOM 3aMbIKaHUU
A.4A B.12A. B.6 A

13. I'azy nepenanu komuaectBo TerwtoTel 300 [k, 1 HaJl HUM COBEPIIHIN padoTy
500 k. YeMy paBHO U3MEHEHHUE €0 BHYTPEHHEN SHEPTUn?
A. 200 Ix b.—-200 Ix B. 800 Ix

14. Onpenenure ob1ee MEKTPHUUECKOE COMMPOTUBIICHUE yUacTKa 1enu, ecian Ri =
R2 = R3=6 Owm.

A. 18 Om b.12 Om B. 9 Om
15. Uemy paBHa 1ieHA JEICHUS IIKAJIbl U3MEPUTEIBHOTO IPUOOpa U €ro "0
noKazaHus? ¥ -
A.0,2B,46B B.02A,46A B.0,1 B,4,3B 0/’/,,/ \\\\‘\6
/ \
1 ////'ln||\\\\‘\ 5
2 3 4

IIpomexyTrounas arrecraums B 11 kinacce. Konrpoabnas padora.
Bapuanr 2

1. 3a 5 cexyHJ MarHMTHBIA NOTOK, TPOHU3BIBAIOLINI TPOBOJIOYHBIN KOHTYpP, PABHOMEPHO
yBenuuuics ¢ 6 Bo 1o 9 B6. Yemy paBHo npu 3ToM 3HaueHne IJ{C UHIyKIIUU B KOHTYpe?
A.1B b.0,3B B.0,6 B

2. 3ap;1;[ Ha IJIaCTUHAX KOHJACHCATOpa K0JIe0aTeIIbHOr O a a
KOHTYpa MCHACTCA C TCUCHUEM BPEMCHU B 2:' I

1
COOTBeTCTBHH ¢ ypaBHenuemq = 1076Cos10*mtKa. /‘5} /
UYemy paBHa aMIUIMTYAa KojebaHui 3apsaa? & \ \

A.10%Kn B.10°°Kz  B. 10*mKx

b b

3. HpC,Z[MCT S OTpa)KaCTCH B IIJIOCKOM 3CpKaJ'IC ab. I/I306pa)KCHI/IC npe;[MeTa BepHO IIOKa3aHO Ha
pUCYHKE a

Al B. 2 B. 3 3) g 55

4. ]IBe KOTepEeHTHBIE CBETOBBIE BOJIHBI IPUXOAT B HEKOTOPYIO TOUKY / /
MPOCTPAHCTBA C Pa3HOCTHIO X0/a 2,25 mkM. KakoB pe3ynbTaT b

WHTEep(hEPEHIINU B 3TOM TOUYKE, eCiH CBeT KpacHBbIH (A = 500 um)?
A. Ocnabinenune cBera b. Ycunenune csera B. MoeT ObITh 4TO YTOIHO.



5. HaiinuTe 4acTOTy BOJHBI CBETA, SHEPIUs KBAaHTa KOTOPOTo paBHa 3,6 *107° Jix.

A.0,5410% Ty B.54-

6. Jonummure anepHyio peakuuio <N + 3He = 70 + .-

A.1H  B.3He

10% '

B.3H

B. 5,410 I'y

7. Kaxue yrBepxxnenus BepHbl: 1) [Inanersl I1BHKyTCA MO SJUIUNITUYECKUM OpOUTaM.

2) CKOpOCTH TUTaHEeT Pa3IUYHbI B Pa3HBIX TOUYKAX OPOUTHI?
B. BepH#I 00a.

A. BEpHO TOJBKO 1

b. BepHO TOJIBKO 2

8. C pakertsl, yganstonieiics 0T 3eMJI CO CKOPOCTBIO V, MTOCIaH CBETOBOI CUTHAJ HAa 3eMITIO.

quy paBHa CKOPOCTBH 3TOI'O CUT'HaJia OTHOCUTCIIbHO Seman?

A.C B.c+v

9. Kaxkoe nzo0paxkeHue noay4yaercs Ha SKpaHe mpoekropa?
A. MHMMOE, YMEHBIIIEHHOE, MTPSMOE
B. neiicTButenbHOE, yBENTUYEHHOE, IPSMOE

B.c—v

b. neiicTBUTENIBHOE, YBEIIMUEHHOE, IEPEBEPHYTOE

10. K ka:k/10¥i Mo3MIHH MEPBOTO CTOJIONA MOA0EPUTE COOTBETCTBYIOLIYI0 MO3UIHIO BTOPOTO

BJIeKTPOMaFHI/ITHOf) H3JIy4YCHUE

A. paiOBOJIHBI
b. uadpaxpacHoe uznydenue

B. Bugumoe H3JTYyUYCHUC

1. HouHo¥i npurien

IIpumenenne n3nyveHus

2. TeneBU3MOHHBIN NPUEMHUK

3. Jlazep

4.dmooporpadudeckas yCTaHOBKA

5. Kocmernueckuii mpubop «PoToH»

11. Kak Oyner aBurarbes Teno mMaccoit 15 xr nmox neictBuem cuiisl 150H?
A. PaBHOMEpHO co ckopocThio 10 M/c.  B. PaBHOycKOpeHHO ¢ yckoperueM 10 m/c?.

B. byzaer nokoutscs.

12. K ucrounuky toka ¢ 3J1C, paBHoii 24 B, u BHyTpeHHUM conpoTuBieHneM 2 OM
MOAKJIIOUMIIN dJIEKTpUUYECKOe conpoTusieHne 4 Om. Onpenenure cuity Toka B Lenu?

A.4A B 12A.

B.6 A

13. T'a3y nepenanu konuuectBo TermnoTsl 300 [k, 1 oH coBeprumia padoty 500 [Ix. Uemy paBHO
M3MEHEHUE ero BHYTPEHHEHW sHepruu?

A. 200 JTx

B.—200 Jx B. 800 Ix

14. Onpenenute oOIIee IEKTPUIECKOE COMPOTUBIICHHUE yUacTKa

nernu, ecmm R1 = R2 = R3=6 Owm.
A. 4 Om b.12 Om B. 9 Om

15. qCMy paBHa LICHA ACJICHUS IIKaJIbl UBMCPUTCIILHOT'O

npudopa u ero nokazaHus?

A.0,1B,23B b.1A,23A B.0,1A23A
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	Промежуточная аттестация в 11 классе.  Контрольная работа. Вариант 1
	1. За 3 секунды магнитный поток, пронизывающий проволочный контур, равномерно увеличился с 6 Вб до 9 Вб. Чему равно при этом значение ЭДС индукции в контуре? А. 1 В  Б. 3 В  В. 6 В
	2. Частица совершает  гармонические колебания по закону 𝒙=𝟐𝟎 𝑪𝒐𝒔,𝝅-𝟔.𝒕см. Чему равна амплитуда колебаний частицы? А. 20 м Б. 0,2 м В. ,𝝅-𝟔.см
	Промежуточная аттестация в 11 классе.  Контрольная работа. Вариант 2
	1. За 5 секунд магнитный поток, пронизывающий проволочный контур, равномерно увеличился с 6 Вб до 9 Вб. Чему равно при этом значение ЭДС индукции в контуре? А. 1 В  Б. 0,3 В  В. 0,6 В
	2. Заряд на пластинах конденсатора колебательного контура меняется с течением времени в соответствии с уравнением𝒒=,𝟏𝟎-−𝟔.𝑪𝒐𝒔,𝟏𝟎-𝟒.𝝅𝒕Кл. Чему равна амплитуда колебаний заряда? А. ,𝟏𝟎-𝟒.Кл Б. ,𝟏𝟎-−𝟔.Кл В. ,𝟏𝟎-𝟒.𝝅Кл

