MNOSACHUTEJIBHAS 3AITUCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbX B DI'OC COO, a takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka B
oOpa3oBaTeNnbHBIX oOpraHuzanusx Poccuiickoit  @Denepanuy, peaqu3ylolUX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1o (pU3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHUU ux Gu3MKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMEeTHbIM
pe3yabTataM OOy4YeHHs, a TaKKe€ YYUTHIBAET HEOOXOJMMOCTH peaTu3allii MEXIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: TMUYHOCTHBIE, METalpeIMETHbIE, IPeIMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢u3uKe BKIOYAET:

IUTAHUPYEMbIE PE3yJbTaThl OCBOCHHA Kypca (M3MKM Ha 0a30BOM YPOBHE, B TOM YHCIIE
IpPEMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;
coJiepkaHue yueOHoro npeamera «Pu3ukay» no rogam o0yyeHHs..

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsk B KAYECTBE yU4eOHOTo
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBIECHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmueckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
IpUMEHEHNE PU3NUYECKUX 3HAHUI ONpeIeieT XapaKkTep U pa3BUTHE Pa3HOOOPA3HbBIX TEXHOJIOTUI
B cepe HSHEPreTHKH, TPAHCIOPTAa, OCBOCHHUS KOCMOCA, IOJYyYEHUS HOBBIX MaTepHaJIOB C
3a/laHHBIMU CBOMCTBaMU U Apyrux. M3yuenne ¢pu3nku BHOCUT OCHOBHOM BKJIa/1 B GOPMUPOBAHKE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa o0ydarommuxcs, B (pOpMHUpPOBaHHE YMEHUH NPUMEHSTh
HaYYHbII METO/] TO3HAHUS ITPH BHIMOJIHEHUH UMHU Y4€OHBIX MCCIIEJOBAHUH.

B ocHOBY kypca (hu3MKH 17151 yPOBHS CpelHEro o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys IpearnosaraeT UCIoIb30BaHHE T'yMaHUTapHOTO
noTeHImana (U3NIecKoi HayKH, OCMBICTICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU U HKOJIOTHUECKUMH TPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTHYECKUX NMPHIIOKEHUH N3y4EHHBIX TEOPUH U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS JIIEMEHTOB COJEPKaHMS,
NOCBAUIEHHBIX 3KOJIOTMYECKHM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUs MPoOIeM palliOHAIBHOTO MPUPOJIOTIOIBE30BAHUS U
HKOJIOTHUECKO Oe30MaCHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMHU Kypca (M3WKHA Ha yYpOBHE CpeaHero oOmero oOpa3oBaHUS
ABIISIOTCS  (pu3uUeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType HOCTPOCHUS
¢du3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
IPEICTABICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DU3MKU pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(UMK — ITO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
1ab0opaTopHBIX pPaboT, KOTOphIE B MporpaMme IO (PU3NKE OOBEAMHCHBI B OOMNIMHA CITMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIaOOpaTOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMM 00pa3oBaTeIbHOIo
npoliecca UCXo/s U3 0COOEHHOCTEH IUIaHUPOBaHMS U OCHalleHUs KabuHeta ¢usuku. Ilpu sTom
o0ecrieunBaeTcsi OBJIAJCHUE OOYHYAIOUIMMHUCA YMEHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH W TIOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PAaCUETHBIX W Ka4eCTBEHHBIX 3a1ad. [lpu aTom
JUTSL pacU€THBIX 3a/1a4 PUOPUTETOM SIBIISFOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO,
MO3BOJISAIOIINE TPUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOT0 paszena Kypca,
TaK M MHTETpUpPYs 3HAHUS M3 Pa3HbIX pasfenoB. Jls KaueCTBEHHBIX 3ajlau MPUOPUTETOM
ABJISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karollel >KU3HHU, TpeOyromue BbIOOpa (u3MuecKod MOAENTH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MarepHalbHO-TEXHHUYECKOMY
obecreueHno ya4eOHoro rpoiiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJDKEH W3YydaThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHeTa (DM3WKH WM B YCIOBHSAX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO NHWKIa. B kabuwHeTre (u3mkm
JIOJDKHO OBITH HeoOxonumoe jabopaTopHOoe OO0OpYyIOBAaHWE JUIS BBINOJHEHHS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHH4eCKuX MPaKTHIeCKUX paboT U IEMOHCTPAIIMOHHOE 000py10BaHHE.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MUHHMAaJIbHOH JOCTAaTOYHOCTH M 00ECHeuMBaeT IMOCTAHOBKY IEPEUUCIEHHBIX B MIpOrpamMMme Io
¢u3nKe KIFOYEBHIX JEMOHCTPAIlMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe 00opyAOBaHUE ISl YUEHUUYECKUX MPAKTUYECKUX PadoT ¢dopMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecTeurBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abopaTOPHOrO OOOpYJOBaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJIOTOBBIX M IU(POBBIX NMPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU 1IENISIMU U3Y4YEHUsT GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCSA:

(GopMHpOBaHHE MHTEpeca U CTPEMIIEHHS OOYYalOIUXCA K HAydYHOMY H3YYCHHMIO HPUPOIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;



pa3sBUTHE NPEACTABICHUI O HAYYHOM METOJE MO3HaHUA U (POPMUPOBAHHE HCCIEI0BATEIBCKOIO
OTHOILEHMSI K OKPY>KAIOLIUM SIBJICHUSAM;

(opMHpOBaHNE HAYUHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3ydeHHs OCHOB CTPOCHUS MaTepHU U
byHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

(bopMHpoBaHUE YMEHUI OOBSICHATD SIBIIEHUS C UCIOJIb30BaHUEM (DPU3MUECKUX 3HAHUH U HAyUHBIX
JI0Ka3aTeNbCTB;

¢dopMHpoBaHUE TMPENCTaBICHUH O poJM (PU3MKH ANl Pa3BUTHs JPYTrUX E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTU.

JlocTikenne 3THUX wenell o0ecreynBaeTcsi PEeUIeHHEM CIEAYIOMMX 3aJad B IpoIecce
U3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:
nproOpeTeHre CUCTeMbl 3HaHUH 00 00X (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
BKIIIOYAass MEXaHWKY, MOJICKYJSPHYIO (HU3UKY, ODJIEKTPOJAWHAMHKY, KBAaHTOBYIO (GHU3UKY U
AIIEMEHTHI aCTPOPHU3UKH,
dbopMUpOBaHHE YMEHHI NPUMEHATHh TEOPETUYECKHE 3HAaHUS JUIsl OOBSCHEHMS] (U3NYECKUX
SBJICHUH B IPUPOJIE U JUIsl IPUHATHS PAKTUYECKUX PEIICHUIN B IOBCEIHEBHOM KU3HU;
OCBOCHHE CIIOCOOOB PEIICHHUs PA3IMYHBIX 3371a4 C SIBHO 33JJaHHON (U3MUECKON MOJENbI0, 3a/1a4,
MOJPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3/IaHUe (PU3MUECKOW MOJEIH, aJeKBATHON YCIOBHUSM
3a/1a4i;

NOHMMaHWe (HU3MYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAaHUS M MPOBEACHUS  (PU3MUECKHUX
HKCIEPUMEHTOB, aHaJM3a M WHTEpHpeTalud HHPOPMALUHU, ONpPEAETeHUsl JIOCTOBEPHOCTH
MIOJIyYEHHOTO PE3YJIbTaTa;

CO3JaHME YCIOBHH Il pa3BUTHS YMEHHIl TPOEKTHO-HUCCIIEI0BATENbCKON, TBOPYECKON
JESATEIIBHOCTH.

Ha usyuenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpEIHEro oouero odpa3oBaHuUs
orBojuTcs 136 vacoB: B 10 kitacce — 68 uacos (2 yaca B Henento), B 11 kitacce — 68 yacoB (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEJb JeJlaeT BBHIOOP MpOBeAeHHsS 1a00paTOpHBIX padboT U
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00YUYaOLIUXCS.



COJAEP)KAHUE OBbYYEHUA
10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'0 TO3HAHUS
®usnka — Hayka o npupoze. Haydynsle MeTonbl MO3HaHUSA OKpyKaromero mupa. Pois
SKCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpuH. ['paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.
Ponp m mecto ¢us3uku B (OPMHPOBAHMM COBPEMEHHOW HAay4YHOW KapTUHBI MHpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

AHaIIoroBsie ¥ U(GPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBukeHue. OTHOCUTEIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeAHSsl CKOPOCTb, MIHOBEHHAs CKOpPOCTb) M YCKOPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopAHuHAT. ClokeHue NnepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MpsIMOJMHEHHOe ABMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEpPUAIbHON TOUKHA OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuHeiiHoe ABW)KEHHE. JIBH)KEHHME MaTEepHANbHOM TOYKM IO OKPY)KHOCTH C
IIOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO. YTIIOBast CKOPOCTb, IMHENHAas CKOopocTs. [lepuoa 1 yacrora
oOpaiuenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHu4eckne yCTpouCTBa U IPAKTUYECKOE IPUMEHEHHME: CIIUIOMETD, ABUKEHUE CHAPAIOB,
LIETIHBIE U PEMEHHBIE ITEpeayn.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALN KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpa3oBanue IBUKEHUN C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBuxeHus tena, OpoIeHHOro O/ YIJIOM K TOPU30HTY M TOPU30HTANIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

HampaBnenue CKOpoCTH NpU JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHue COOTHOIIEHUS MEKY MYTSMHU, IPOMIEHHBIMH TEJIOM 3a [TOCJIEA0BATEIbHBIE
paBHBIE IIPOMEXKYTKM BPEMEHM IIPH PAaBHOYCKOPEHHOM JIBUJKEHUHU C HA4aJbHOM CKOPOCTBIO,
PaBHOM HYIIIO.

N3yuyenue ABUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

N3yueHne nBM>KEHUS Tena, OpPOLIEHHOT0 FOPU30HTAIIBHO.

Tema 2. /lunamuxa



[Tpuniun otHocutenbHOcTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCU€Ta.

Macca Tena. Cwuma. Ilpunuun cynepno3unmu cui. Bropoit 3akon HerooTona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA [17151 MatepraibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buapl Tpenus (1okosi, CKoJIbKeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cuma
TPEeHHsI CKOJIbXKEHHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS TpU
JBUKEHUHU Te€JIa B )KUJAKOCTH WJIU rase.

[ToctynarenpHO€E 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpauieHus. [limeuo cuitbl. Y ciioBUs paBHOBECHS TBEPAOTO
Tena.

TexHudyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHWE: TMOAIIUITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiii.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaICHHUH.

CpaBHEeHME CUII TPEHUS MTOKOs1, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecus TBEPAOTo Tena. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHue ABMKEeHUS OpycKa MO HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPY)KUHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3aKoHbl COXpaHeHUs 6 MEXAHUKE

NMnynbsc MatepuanbHOM TOUKM (T€a), CACTEMBI MaTepUaIbHBIX TOUYEK. MMnynbe cuibl 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckasi sHeprus MaTepuanbHOW TOYKH. Teopema 00 WM3MEHEHMHM KUHETUYECKOU
SHEPIHH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToTenmanpHbie W HEMOTEHIHMATbHBIE CHIIBL. CBS3b pabOTHl HEMOTEHIMATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHHUSI MEXaHUYECKOW SHEPTrUu.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckue ycTpoOMCTBAa U INPAKTHUYECKOE NPUMEHEHME: BOILOMET, KONEP, IMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.



PeakTuBHOE IBHKEHUE.

[Tepexox moTeHIMATFHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOILIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3U pabOThl CUJIbI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruM Tejaa Ha
IIPUMEpE PACTSHKCHUSI PE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KMHETHIECKON TEOPUHU M UX ONBITHOE 00OCHOBAHHE.
Bpoynosckoe amwkenue. Jnddysus. Xapakrep ABIKEHHS U B3aNMOACHCTBHS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIAKOCTENW U TBEPABIX TENl U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mojeneil. Macca u pa3mepsl Moiiekyi. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

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

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TEOpuu
uaeanpHOro ra3a. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [lIkama remneparyp KenbBrHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BeIlleCTBa. ['paduueckoe NpeacTaBICHHE H30IPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHuueckue ycTpolcTBa M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Llemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JUCKPETHOE CTPOECHHE BellecTBa, (oTorpaduu MOJIEKYI
OpraHUYEeCKUX COCIUHECHUM.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mogens onbita LlTepHa.

OnBbIThL, TOKA3bIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOECHCTBHS.

Mopenb, HIUTFOCTPUPYIOIIAs IPUPOLY JABIECHUS ra3a Ha CTEHKH COCYAA.

OnBIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UIEATIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

OmnpezneneHnre Macchl BO3JyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHHil o0béma
KOMHATBHI, IaBJICHUS U TEMIIEPATYpPBI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus olHOATOMHOTO
UJeaIbHOTO ra3a. Buzsl Teronepenayu: TEIUIONPOBOIHOCTL, KOHBEKIUS, U3JIydCHHE. Y IebHas
TEIVIOEMKOCTB BellecTBa. KonmyecTBO TEMIOTH! IPU TEIIONEPEIAUE.

[Tonsstue 00 ammaGatHOoM mporecce. IlepBblii 3akoH TepMonuHamukH. llpumeHenue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K H3o1poleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoOpaTuMOCTh IPOIIECCOB B IPUPO/IL.



Tennossie MamuHbL. [[puHIMIBL elcTBUS TEIIOBRIX MantuH. [IpeoOpa3zoBanus SHEPTUH B
TeruIoBBIX MamnHax. KoadduuuenT nonesnoro neiicteus TemnoBoit mamunsl. L{ukn Kapro u ero
KO3(PPHULIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPT € TUKH.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJIOIUIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKU MO JICHCTBHEM C3KAaTOT0 BO3yXa, HarpeBaHue »¢upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BUICOIEMOHCTpALIHS ).

W3meHenune BHyTpEeHHEH SHEpruu (TeMIepaTypbl) Tea Mpu Terionepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mogenu nmapoBoil TYpOHHBI, IBUTATENSI BHYTPEHHETO CTOPAHMS], PEAKTUBHOTO ABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU Te0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Pazoevle nepexoovl

[TapooOpa3oBanue u KoHaeHcanus. Mcnapenue u kuneHue. AGCOTIOTHAS U OTHOCUTENbHAS
BJIQXKHOCTHh BO3Ayxa. HacklmeHHslil map. YnuenabpHas TemioTra mnapoodpazoBaHUsl. 3aBHUCUMOCTD
TEeMIIepaTyphbl KUTICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPONHMS CBOMCTB KPUCTAILIOB.

Kunkue xpucrtamuel. CoBpeMeHHbIE MaTepuanbl. [lmaBieHue W KpuUCTaLIH3alMs. Y AelabHas
TeruioTa miasiaeHus. Cyonumanusi.

YPaBHeHI/Ie TEILUIOBOro OallaHca.
TexHuyeckue YCTpOﬁCTBa U TIPAKTHUYCCKOC IIPUMCHCHUEC: THUIPOMETP U TICUXPOMCETP,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHUA COBPECMCHHBIX MATCPUAJTIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Llemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JaBJICHHUH.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

Hal6nronenne HarpeBaHus U TUTABJICHHS KPUCTAIUTMYECKOTO BEIIIECTBA.
JleMoHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, n1abopamopuvie pabomuol

N3mepenrie OTHOCUTENBHOM BIIaKHOCTH BO31yXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Dnexmpocmamuka

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHIAa BIEKTPUYECKHX 3apsioB.
IIpoBOTHHUKY, TUBIEKTPUKH U MOTYIIPOBOJHUKN. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

BszaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHblii  anekTpUYecKHM  3apsia.
Onekrpuueckoe nose. HanpskéHHocTh 3nekTpuueckoro noisd. IlpuHuun cynepno3unuu
ANEKTPUYECKUX MOJIeH. JINHUKM HANPS)KEHHOCTU IEKTPUYECKOTO MOJIS.

PaGora cun anekrpocrarndeckoro nois. [loreniman. Pasnocts motenmnuanos. [IpoBoaHuku
Y IUDJICKTPHUKH B DJIEKTPOCTATUYECKOM MOJI€. [IudIekTpudecKas IpOHULIAEMOCTb.



OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCaTopa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopA.

TexHuueckue ycTpoilcTBa M INMPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHUE D3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEJl.

DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

[TpOoBOAHMKH B 3JIEKTPOCTATHUYECKOM TIOJIE.

DINIeKTpOCTaTUYECKas 3allIHTa.

JIM3IIeKTPUKY B JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHIEHCATOPA OT IUIOIA M IIACTHUH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHNULIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunplx cpeoax

DNEeKTPUUECKUN TOK. YCJIOBHS CYLIECTBOBAHMSI 3JIEKTPUUYECKOro TOKA. MICTOUHMKM TOKA.
Cwuita Toka. [ToCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LenH.

DneKTpudecKoe COIIPOTHBIICHUE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JleHna. MOImHOCTb 3EKTPUYECKOTO TOKA.

DIEKTPOABUKYIAs CHJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM ) AnekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHask TPOBOAMMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHHUS] METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUYECKHM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHOOPEI.

DNEKTPUUECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJMUTOB. DIEKTPOJIUTHYECKAs
JUcCOLUaIus. JINEKTPOIIN3.

DNeKTpUUYECKHil TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSITENIbHBIN pa3psan. MomaHus.
ITna3zma.

TexHuuyeckue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHHUE: aMIIepMeTp, BOJIbTMETP, PEOCTaT,
UCTOYHUKU TOKa, 3JIEKTpPOHArpeBaTelbHbIE MPHOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIH  JHOJ, TEPMHUCTOPHI W  (OTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaAMPSHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHUKOB OT MJIMHBI, IUIOLIAIA
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMenaHHoe CoOeTMHEHUE TPOBOJHUKOB.



[Ipsamoe m3MepeHHe 3IEKTPOJBHKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# paspsg v IPOBOAMMOCTD BO3AYXa.

ORHOCTOPOHHSISI IPOBOIUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMEIaHHOIO COEAMHEHHS PE3UCTOPOB.

W3Mepenue 351eKTpOABIIKYILEH CUIIbI MCTOYHHUKA TOKA M €r0 BHYTPEHHET0 COMPOTUBIICHHUS.

Hab6monenue anexrpoinusa.

Me:xknpeameTHble CBSI3U

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 Kiacce ocylecTBIsETCS € Y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medsicnpeomemnusie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHME, HaydHbIM (akr, rumoresa, (usznuyeckas BeIMYUHA, 3aKOH, TEOpUs, HAOIIOJIEHHE,
SKCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pemieHre CHCTEMBbl YpaBHEHUH, THHEeHast GyHKIMA, mapabdoma, runepoona,
uX rpaduKu U CBOIMCTBA, TPUTOHOMETPpUYECKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC,
OCHOBHOE TPHUTIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HMX NPOEKIUU HAa OCHU KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKMBOH mpupoje, nudysus, ocMoc, Term1o00MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEMJIOBOE PABHOBECHE), DJICKTPUUECKHE SBJICHUS B
JKUBOU IIPUPOE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUIKOCTEM M Tra30B, JJIEKTPUUECKHE
CBOICTBa METAJJIOB, 3JEKTPOJIUTHUECKAs JUCCOLIUAINS, FalbBaHUKA.

l'eocpaghus: BIaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus.: mpeodpazoBaHue IBUKEHUH € UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHUKE, TOJIIMITHUKY, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEr0 CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUsI COBPEMEHHBIX MAaT€pPHAJIOB, B TOM YHUCIIE
HAaHOMATEpHAJIOB, M  HAHOTEXHOJOIWMH,  DJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, AIIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPHI, TaTbBAHUKA.

11 KJIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocrosiHHBIE MarHuThl. B3aMMOAEHCTBUE NOCTOSHHBIX MAarHuTOB. MAarHuTHOE IIOJE.
Bekrop maruuTHOM MHAYKIMU. [IpyHIMI Cyniepro3uiy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOU
nHAyKIun. KapTuHa TMHUI MarHUTHOW MHIYKIWU ITOJIS IOCTOSIHHBIX MAarHUTOB.



MarauTtHoe moJjie MPOBOAHMKA C TOKOM. KapTuHa JIMHMM MHAYKIMU MarHUTHOTO IOJS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna Jlopenna, e€ Moaynb U HampaBieHHE. /[[BuKeHHE 3apsHKEHHOM YacTUIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuiel Jlopenna.

SIBiieHUE AIEKTPOMArHUTHOM WHAYKUUHM. [lOTOK BekTOpa MarHUTHOM MHAYKIUU.
DIIEKTPOABUKYILAsA CUJIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW nHaykunu dapanes.

BuxpeBoe siekTpuueckoe Moje. DNEKTPOIBIXKYIIas cuila HHAYKUUMU B IPOBOJHHKE,
JIBIKYIIEMCS TIOCTYNATEIbHO B OJTHOPOTHOM MarHMTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUKYILASl CHJIa CAMOMHTYKIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE IOJIE.

TexHuueckue yCTpoWCTBA M MPAKTUUYECKOE IPUMEHEHHE: IOCTOSHHBbIE MAarHMTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIUOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3anmopeiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pa3nen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle KOae0anus

Konebarenpnast cucrtema. CB0OOOMHBIE MexXaHWYeCKHWe Koyebanusa. [apmMoHHuYeckue
koneOanus. Ilepuon, uacrora, ammautyga U (aza kosnebGanuil. IlpyXMHHBIT MasTHUK.
Marematuueckuil MasgsTHUK. Y paBHEHUE FapMOHHUYECKUX KoJjebanuil. [IpeBparienue snepruu npu
TrapMOHUYECKUX KOJeOaHHIX.

Konebarenbupiit  kKOoHTYp. CBOOOIHBIC SJIEKTPOMATHUTHBIE KOJEOAHUS B HIICATHHOM
KoeOaTeIbHOM ~KOHType. AHAJOTUSl MEXIYy MEXaHHYECKUMU U DIEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOaTEIHHOM
KOHTYpE.



[IpencraBienue o 3aTyxaromux KojieOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUE KoJjeOaHus.
Pe3onanc. BeinyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemenHbIil TOK. CUHYCOMIAIbHBIM NIEPEMEHHBIM TOK. MOIHOCTh NEPEMEHHOIO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoactBo, mepegadya U NOTPeOICHUE SIEKTPUUECKON HHEPIUU.
OKOJIOTMYECKUE PHUCKU TPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HHU.

TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHOM cCUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHUK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJIeOaHUH.

Habmronenue pesonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mocnenoBaTeIbHOM COEAUHEHUN PE3UCTOPA, KAaTYIIKUM MHAYKTUBHOCTH H
KOH/JIEHCATOopa.

Mogenb TMHAN IEKTPOIIepESadH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

HccnenoBanue 3aBUCUMOCTH MEpHOJia MaIbIX KOleOaHU| Tpy3a Ha HUTU OT JAJIUHBI HUTU U
Macchl Ipy3a.

HccnenoBanne NEPEMEHHOTO TOKa B LENM W3 IOCIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOpa, KaTYIIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmHbsle 60J1HbL

Mexanuueckre BOJHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
u januHa BoyHBL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. Y CJIOBMSI M3JIydEHUS 2JEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHTalus BeKTopoB E, B, V B anekTpomaruHuTHO# BoHe. CBOWCTBA 3J€KTPOMAarHUTHBIX BOJIH:
OTpakeHHe, TMpelloMJIeHHe, mojsipu3auus, Judpakuus, uHTepdpepeHuus. CKopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[[Ikana 3JI€KTPOMAarHUTHBIX BOJIH. [IpuMeHeHHEe 3JIeKTpPOMAarHUTHBIX BOJIH B TEXHUKE W
OBITY.

[TpuHIMIIBI paIOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DJIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKaJIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAMIIMHE, Pajgap, paiuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.



Kounebmromeecs Teno Kak HCTOYHUK 3BYKA.

Habumronenne otpaxkeHus U IPEIOMIIEHUS MEXAaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabumtoneHne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M 4YacTOTOU
KoJie0aHui.

HccnenoBaHue  CBOWCTB — DJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaXX€HHE, IPEIIOMIICHHE,
noJspuzanus, tudppakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OAHOPOIHOMN Cpefie.
JIyud cBera. ToYEUHBII UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxxeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKkOHBI IpeJOMJIECHUs cBeTa. AOCOIIOTHBIA  IOKa3aTelb
npeiomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yroa MOJHOTO BHYTPEHHEIO
OTpayKeHHUS.

Hucnepcus ceera. CinoxHbIi coctaB 6eoro csera. LBer.

CoOuparommue M paccewBaromue JUH3bI. ToHKas smH3a. DOKYCHOE pAacCCTOSHUE U
ONTHUYECKasi CHila TOHKOM JInH3bI. [locTpoeHune n3o0paxeHuili B coOMparomux U pacCenBaIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepennus cBera. KorepeHTHble HCTOYHHMKH. Y CIIOBUSA
HaOJI0IeHUsT MAaKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpakuus cBeta. JludpakunoHHas pemérka. YciaoBHe HAOMIOJAEHHUS TJIaBHBIX
MaKCHUMYMOB IIPH MaIeHUY MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuueckue ycTpoHCTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammnapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOU .

Jlemoncmpayuu

[TpsimonuHENHOE pacnpoCTpaHEHUE, OTpPaKEHHWE M TpeloMieHHe cBeTa. OnTudeckue
npUOOPBHI.

ITonmHoe BHyTpeHHEE OTpaxkeHue. Mojieab CBETOBOAA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHIiinm creTa.

Hab6nronenue nudpakuuu cBera.

Habmronenue aucrnepcun cBera.

[TosryueHue ciekTpa ¢ IOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmionenue nosisipu3aiu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mMepeHune nokasatesis NpeloMIICHHUS CTEKIA.



HccnenoBanue CBOMCTB M300payKCHUM B JIMH3aX.
HabGnronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUH OTHOCHUTEIBHOCTH

I'paHnLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBE€Ta B BaKyyMmMe, IPUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCHTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHU U COKPALLEHUE JITTUHBI.

DHEprus U UMILYJIbC PEISITUBUCTCKON YaCTHULIBL.

CBs13b Macchl € 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

Pa3znen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHepruu (GOTOHA C €ro YaCTOTOW. DHEPrus U UMITYIIbC
dboToHa.
OtkpeiTue u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dororddekra. Ypapuenue Diinimreiina 1 hotosddexra. «Kpacnas rpanuna» hotosddexra.
Hasnenue ceera. Onbrtel [1. H. JIeOenera.
XHUMHYECKOE IEHCTBHUE CBETA.
TexHuueckue yCTpoIiCTBA M NpaKTHUECKOE NpUMEHEHHe: (POoTo3aeMeHT, (OTOAATUUK,
CoJIHEeUHas OaTtapesi, CBETOIUO/I.
Llemoncmpayuu
D010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETo GpoToaddexra.
Cseroguog.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna mo paccesnuro o -yactuil. I[lmanerapHas
Mmozenb atoMa. [locrynarsr bopa. U3nydenue u normnouieHue GOTOHOB IpHU MEpPEXoe aroma ¢
OJIHOTO YPOBHS SHEPTUH Ha Ipyroil. Buasl cnexktpoB. CekTp ypOBHEN 3HEPIUU aTOMa BOJOPOIA.
BonnoBssle cBolicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckyasipHO-BOJIHOBOW Tyaau3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.
TexHuueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIA aHaIu3
(cmiekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmtoienue nHelvaTbIX ClIeKTPOB U3JTy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe a0po



DKCIEPUMEHTHI, T0KA3bIBAOIINE CII0KHOCTh CTPOEHUS sApa. OTKpBITHE paJu0aKTUBHOCTH.
OmnsiThl Pesepdopaa mo omnpeneneHnio cocraBa paanoakTHBHOTO u3nydenus. CBoiicTBa anbda-,
Oera-, raMMa-u3i1ydeHus. BinsHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHE TIPOTOHA U HelTpoHa. HykinonHas monens spa ['eitsenbepra—Banenko. 3apsia
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIM OeTa-pacmaj. ['amma-usnydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

DHeprus CBS3U HYKIJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

S nepuble peakuuu. [lenenue u cUHTE3 SAED.

SAnepubiii  peaktop. Tepmosnepusiii cuHte3. [Ipobrembl W TMEPCIEKTUBBI  SACPHOU
AHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

DyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuueckue yCTpONCTBAa M MPAKTHUUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHna,
SIICPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Oranbl pa3BUTUA acTpoHOMUU. [IpUkinanHOe 1 MUPOBO33pEHUECKOE 3HAUYEHNE ACTPOHOMUH.

Bun 3Bé€31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, MJIAHETHI, X BUAUMOE JABHKEHUE.

Conneynas cucrtema.

Connue. ConneuHass akTUBHOCTh. McTounuk sHeprunm ConHua W 3BE3A. 3BE3IBI, UX
OCHOBHbBIE XapaKTepUCTHKU. J[narpamMmma «CHeKTpalibHbIN KJ1acC — CBETUMOCTbY. 3BE3/1bI IIaBHON
MOCNIEI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY»  JUIsl  3BE31  IJIaBHOU
MIOCJIEIOBATEIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE IIPEACTABICHUS O
MPOUCXO0KACHUU U ABOMOIMU CoJIHIIA U 3BE3/1. DTaMbl )KU3HU 3BE3].

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B siIpax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa66ma. Paz6eranuwe ramaktuk. Teopus
bousbiioro B3psiBa. PenukToBOE M3ITydeHUE.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUs TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3HUS
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3nku u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW U
3TUYECKOH chepax IedaTeTbHOCTH YeI0BEKa, poJib U MECTO (DU3UKU U aCTPOHOMUU B COBPEMEHHOMN



HAay4YHOW KapTHHE MHUpa, POJib (HU3NYECKON Teopuu B (OPMHUPOBAHMM TPEACTABICHUN O
¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3MUECKOM KAapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTaBICHUI O IPUPOJIE.

MesxknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kkilacce oCymIecTBISieTCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJOTHH.

Mesicnpeomemnuvie nousamus, CBA3aHHBIE C M3YYEHHEM METOZOB HAyYHOTO ITO3HAHMS:
ABJICHME, HaydHbIM (akr, rumoresa, (u3znyeckas BeIMYUHA, 3aKOH, TEOpUs, HAOINIOJEHHE,
HKCIEPUMEHT, MOCTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: penieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIUU: CHHYC,
KOCHHYC, TaHT'€HC, KOTAaHTE€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI WU HX
NPOCKIIMH HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOIHBIC 3JEMEHTApHBIX (DYHKIIHIA,
IPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONPEIeeHNE IIOLAaIU IIIOCKUX GUryp u o0bEMa Tel.

buonoeus: snexrpuueckue sIBIEHUS B )KUBOM IpUpoe, KojeOaTeabHble IBU)KEHUS B )KUBOM
HPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOW NPUPOJE, AEHCTBHE paJuallui Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOGHHE AaTOMOB M MOJIEKYJN, KPHCTAJZIMUECKass CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eoepaghus: MarHUTHBIE TIOJIOCA 3€MJIM, 3aJIEKH MAarHUTHBIX pyl, (oTochéMKa 3eMHOU
MIOBEPXHOCTH, MPEJICKa3aHue 3eMIIETPSICCHHU.

Texnonoeusn: MAHUM DIIEKTpONepeIad, TeHepaTop MEPEeMEHHOTO TOKA, dJIEKTPOJIBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenune yueOHOro mpeamera «®dusmuka» Ha ypOBHE CpeaHEro ooumero odpa3zoBaHUs
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHIKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U ITPEAMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLINXCS PYKOBOJICTBOBATHCS COPMHPOBAHHOW BHYTPEHHEH
NO3UIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIWid, IMO3UTHBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OINbITa JESITEIbHOCTH B IPOLIECCE PeaTu3allii OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBbHOM JeSITeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolmlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHATHE TPAAULIMOHHBIX OOIIEUENIOBEUYECKAX T'YMAHHCTUYECKUX U JEMOKPATUYECKHX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO NIESATEIIFHOCTh B HHTEpECaX T'Pa)KTaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPaBJIEHUN B 00pa3oBaTeIbHON OpraHu3aluy;

yYMEHHUE B3aUMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKLIMSAMU M Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHHUSM POCCHHCKUX
yU€HBIX B 007aCTU (PU3UKHU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CHOCOOHOCTh OIICHWBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIE PEIIEHUS, ODUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K Pa3IMYHbIM cpepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3uKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOpa30BaHMIO B 00jacTu (hU3MKM Ha
MPOTSIKEHUH BCEU KU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:



cOpPMHPOBAHHOCTH JKOJOTMYECKOM KYyJIBTYpbl, OCO3HAHHE TJIO0AIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAHKE U OCYIICCTBIICHHE JICUCTBHUI B OKPYXKAIOIICH Cpejie Ha OCHOBE 3HAHHMS LIEJICH
YCTOMYMBOIO pa3BUTHUS YEIIOBEUECTBA;

pacUIMpeHHe OIbITa JIESATEIBHOCTH OSKOJOTMYECKOM HAIpaBICHHOCTH Ha OCHOBE
MMEIOIMXCS 3HAHUMH 110 QU3HKE;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

cpOpMHPOBAHHOCTh  MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs PU3NYECKOI HAYKH;

OCO3HAHUE IICHHOCTH HAayYHOH JESTeIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHS (H3UKH
OCYHICCTBJIATL MPOCKTHYIO U UCCIICIOBATCIIbCKYIO ACATCIIBHOCTE MHAUBUAYAJIBHO U B I'PYIIIC.

METAINPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Bba3zoBble Jioruyeckue eiicTBUS:

CaMOCTOSITENIbHO (OpMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPENIETIATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKECHUS;

BBISIBJIAITH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B pacCMaTPUBAEMBIX (DHU3UUYECKUX SBIICHUSX;

pa3pabaThIBaTh IUJIaH PEIIEHUS MTPOOIEMBI C YIETOM aHAIM3a UMEIOITUXCS MaTepUaIbHbIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATE€IbHOCTh, OLEHUBATH COOTBETCTBUE PE3YIHTATOB LEJAM,
OIICHUBATh PUCKH MOCIEACTBUI JAESITEIBHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BIIAJICTh HAYYHOH TEPMHHOJOTHUEH, KIFOUEBBIMH TOHATUSIMH M METOAaMHU (HU3UIECKOM
HayKH;

BJIQJICTh HABBIKAMHU Y4eOHO-MCCIIEIOBATEIBCKON M MPOEKTHOW AESITeThHOCTH B 00JacTh
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOOB PEIICHHs 33a9
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BIAJETh BHUJAMH JACSATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWsS, €r0 HMHTEpIIpETaluH,
npeoOpa30BaHMIO M MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYaIIUSIX, B TOM YHCJIE TIPU CO3/IaHUN
y4eOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UPOBaTh 3aJady, BBIJIBUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTYMEHTHI JIJIS JJOKA3aTelIbCTBa CBOUX YTBEPKIACHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHUS 3a/1a4U Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON ACITEITLHOCTH, B TOM
YHclie IPU U3YYeHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;



YMETb MIEPEHOCUTh 3HAHUS N0 PU3UKE B MPAKTHUECKYIO 00IaCTh XKU3HEACATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JI1aCTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIbHbIE OAX0Abl U PELICHHUS;

CTaBUTH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HaBbIKAMU NOJy4YeHUs MH(OpManuu (GU3NYECKOTO COJACpPKAHUSA U3 UCTOUHUKOB
pasHbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBJIATH IIOMCK, aHajiu3, CHCTEMAaTU3aLUI0 U
MHTEpIpeTalyio HHPOPMALIUU PAa3IMUHBIX BUJIOB U ()OPM IIPEJICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCTIOJIB30BaTh CPEACTBA HMH(DOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHM3alMOHHBIX 3a/ad C COOJIOJICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeHus], TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€30TacHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOIO COJAEP)KAaHUS B pasMyHbIX (opMmaTax ¢ y4EToM
Ha3HauYeHUs THPOPMALUH U 1IeJIEBOH ayTMTOPUHM, BEIOUPAst ONTUMAJIbHYIO (hOpMY NpeICTaBICHUS
U BU3yaJIHU3alUu.

KoMMmyHukaTnBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUS:

OCYIECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH J1EATEIBHOCTH;

pacrno3HaBaTh NPEANOChUIKH KOHMIMKTHBIX CUTYallui U CMAT4aTh KOH(INKTHL;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHIAUBHIyaIbHON pabOThI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHHIO: COCTABIIATH IJIaH JEHCTBUN, PACTIPEAEIIAT PO ¢ YYETOM MHEHHI
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOI0 YJaCTHHKA KOMaH/bl B OOIIUIN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeJylaraTb HOBBIE IIPOEKTHI, OLIEHWBATHh WAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B PAa3IMUHBIX CHUTyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATEJIbHYIO NEATEIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH MTPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUS] TMPAKTUYECKOH paboThl ¢ y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMYHBIX NMPEANOUTEHUH;



JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pEIICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0cTBOBaTH (POPMUPOBAHUIO U TIPOSBICHHUIO SPYAUIIMH B 0071aCTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsM, BHOCUTb KOPPEKTUBBI B AESITEIHHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;

BJIa/ICTh HaBBIKAMH [MO3HABATENBHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JCHCTBUN
Y MBICJIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIIOJIH30BATh MPUEMBI pedIIEKCHH JIJIsl OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATH PEIICHUS TI0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHNUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3YNIbTaTOB AEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nporiecce 1O0CTHXEHUSI TUYHOCTHBIX PE3YyIbTaTOB OCBOCHHUS MIPOTrPAMMBI IO (hU3UKE AJIs
YPOBHSI CpeIHEro o0mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS MOIMOHAIBHBIN
WHTEJUICKT, MPEe/Ioiaralomuii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAINPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE TIOBE/IEHUE, CTIOCOOHOCTh aIaITUPOBATHCS K YMOLIMOHABHBIM U3MEHEHUSIM U TIPOSIBIISATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAILIMM, BKJIIOYAIOMIEH CTpPEMIIEHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIIOYAIOMICH CMOCOOHOCTh MOHUMATh SMOILMOHAIBHOE COCTOSTHUE APYTHX,
YYUTHIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COITMATPHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTHh BHICTPAWBATh OTHOIIEHUS C APYTHMHU
JIOJTEMH, 3a00THUTHCS, TIPOSIBIISITHE MHTEPEC U pa3pernaTh KOHMOIUKTHL.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenust B 10 Kiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TEXHOJOTHH, B NMPAKTUYECKOH
JIeSITEILHOCTH JIIOACH;

YYUTBIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJEIeH: MaTepualibHas
TOYKa, MHEepIHUalbHas cucTeMa oTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANBHBIM Ta3, MOJEIH
CTPOEHHUsI Ia30B, KUJIKOCTEH U TBEPABIX TEJ, TOYCUHBINA HIEKTPUYECKUU 3aps]l IIPU pPELICHUU
buznyeckux 3a1ad;

pacno3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOPHH CTPOEHUS BEHIECTBA M DJIEKTPOJUHAMMKU:



pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPAMOJMHEWHOE [BH)KEHHE, CBOOOJHOE TNaJeHHE Tell,
JBUKCHHE 110 OKPYXKHOCTH, HHEPITUS, B3auMoieicTBUE Tel, muddy3us, OpoyHOBCKOE ABUKCHHE,
CTPOCHHUE XUAKOCTEH U TBEPABIX Tell, HI3MEHEHUE 00BEMA Tell U HarpeBaHUU (OXJIAXKIACHUN),
TEIUIOBOE PpPAaBHOBECUE, HCIApEHUE, KOHACHCAlUs, IUIABJIEHUE, KPUCTAJUIM3ALMs, KUIICHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILIEHUE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXJy MapamMeTpaMu COCTOSHMS Tra3a B H30Ipoleccax, JIEKTpU3alusl Tej, B3auMOJCiCTBHE
3apsIoB;

ONKCHIBATh MEXaHMYECKOE JBIKEHUE, UCIONB3Ys (hHU3MUECKHe BETUYHMHBI: KOOpJUHATA,
myTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cujla, UMITYJIbC Tella, KHHETHYecKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONMCAHUU MPABUIILHO TPAKTOBATh (PU3NYECKUIN CMBICII UCIIOIb3YEMbBIX BETUUYHMH, UX 0003HAUEHUS
U €IUHHIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIONINE NAHHYIO (PH3MUYECKYIO BEIHMUYMHY C IPYTUMHU
BEJIIMYMHAMU;

OMKCHIBATh HW3YYEHHBbIE TEIJIOBbIE CBOICTBA TEN W TEIUIOBBIC SIBICHUS, HCIOJb3Ys
dbusznueckue BEJIMYMHBI: JaBIIEHHUE Tas3a, TeMmIeparypa, CpedHss KUHEeTHYecKas »Heprus
XA0TUYECKOTO JIBIXKEHUS MOJIEKYJ, CpPeJHEKBaapaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEprusi, padora raza, kod(h(UIMEHT MOJEe3HOro JIEHCTBUS TEIJIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIBHO TPAKTOBATh (DU3MUYECKHI CMBICI MCIIOJIb3YEMbIX BEJTMUNH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTH (OPMYJBI, CBS3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYHMHY C APYTUMH BEITMUHNHAM;

ONMCHIBATh U3yUYCHHBIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONb3ys (PU3NUECKUE BETUUMHBL AJIEKTPUUYECKUI 3apsi, 3JIEKTpUUYEecKoe TMoJe,
HanpsOKEHHOCTh  IMOJI, MOTEHIMAJ, Pa3HOCTh IMOTEHLUAIOB; MpPHU ONUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEJIMYUH, UX OO003HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMYUHY C JPYTUMU BeTUUYNHAMU;

aHAJTM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBIEHUS, UCHONB3YsS (DU3MUYECKHE 3aKOHBI U
NPUHLMIIBL 3aKOH BcemupHoro tarotenud, |, |l u Ill 3akonsr HbioTOHa, 3aK0H coxpaHeHus
MEXaHUYECKOW YHEPIUH, 3aKOH COXPAHEHUSI MUMITYJIbCa, TIPUHIIUIT CYNEPIIO3UIINA CHJI, TPHHIIUTT
paBHOIIPaBUsl MHEPLUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBSA3b CpPEJAHENW KHUHETUYECKOW HHEPrHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MEepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsia, 3aKkoH KysoHa, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BhIpaKEHHE U YCIOBUS (IPaHUIIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIOIb30BAaHUS B TTOBCETHEBHOM KU3HU;

BBIMOJHATh JKCIIEPUMEHTHl MO HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M IPOLECCOB C
UCTIOIF30BAaHUEM  TPSIMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOaeMy/3anady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, INPH STOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEKIy GU3HMUECKUMU BETMUYMHAMH C UCIIOJIB30BAaHUEM MPSMBIX
U3MEpPEHU, TpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DMKCHpPOBATh pPE3YyJbTaThl IMOJY4YEHHOM



3aBHCUMOCTH (PU3MYECKUX BEIUYUH B BUJIE TaOIHII U TPapUKOB, 1E1aTh BEIBOJIBI [0 Pe3yJbTaTaM
UCCIIEI0BAHMS;

coOmoaTh mpaBmia 0€30MacHOro TpyAa NpU TPOBEICHHHM HCCIEAOBAHMA B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM ¥  IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIOJIb3Ys
¢buznyeckue 3aKOHbI M MIPUHLIMIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/ladd BHIOUpATh (PU3NUECKYIO
MOJIeJIb, BBIACHATH (U3NYECKUE BEIMUYMHBI U (QOpPMYJbl, HEOOXoIuWMble s e€ peleHus,
MPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUS (PU3NUECKO BEeIMUNHBI,

peliaTh KayeCTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUHMBYIO LIEIIOYKY
paccyXJIeHHI ¢ OMOpO Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCTIOJIB30BAaTh MPH PEIICHUH yIeOHBIX 33]1a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUT
JUIsL TIOMCKa, CTPYKTYpUPOBaHUsS, HHTEPIPETAllMM U NPEJCTaBICHUS Y4eOHOW U HayyHO-
NOMYJISIPHOM MH(pOPMAIUH, TOTYYCHHON U3 Pa3IMYHBIX HICTOYHUKOB, KPUTUYECKU aHATM3UPOBATh
MOJIy4aeMyro HH(POPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00BbACHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHUI;

UCTIOJIB30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM )KU3HHU [T 00€CTICUCHUS
0€30MacHOCTH IPpU OOPAILEHUH € MPUOOpPAMH M TEXHUUYECKUMHU YCTPOMCTBAMHU, AJIsl COXPAaHEHUS
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMYECKOT0 MOBEJCHUS B OKPYKAIOILEH Cpee;

paboTaTh B IPYIIIE C BHIITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATH paboTy
TpYyMNIbl, palMOHAIBHO paclpeneNniaTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTAHJAPTHBIX CHUTYalUsX, aJleKBaTHO OLICHMBATh BKJIAJ KaXKIOTO M3 yYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpruBaeMoil MpooIIeMBl.

K xonny oOyuenust B 11 kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHMpA, B PA3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTUYECKON
JEeSTENIbHOCTH JIFOJIeH, IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YVUUTHIBaTh TPAaHUIBl TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJAENel: TOoYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEYHBIN HCTOUHUK CBETA, sIIEpHAs MOJIETb ATOMA, HYKJIOHHAs
MO/IENIb aTOMHOT'O Si/ipa MPH peleHNH (PU3NYEeCcKHX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBJIECHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: DJIEKTPUYECKasi MPOBOJNMOCTH, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MarHUTHOE [JEeHCTBUS TOKAa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
WHAYKINS, JAEWCTBHE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBWXKYILIUICS 3apdf,
AIIEKTPOMAarHuTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
nperomiieHue, HHTepdepeHuus, audpakuus U TMOJSIpU3alus CBeTa, JUCIEepCUsi CBeTa,
dorornekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJ0pOJIa, €ECTECTBEHHAsl U MICKYCCTBEHHAsl PallOaKTUBHOCTD;

ONMCHIBATh U3YUYECHHBIE CBOWCTBA BEILECTBA (DJIEKTPUUECKHUE, MAarHUTHBIE, ONTHYECKHE,
IIEKTPUYECKYIO ITPOBOAMMOCTD PA3JIUYHBIX CPEN) M DJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCHONB3YS (U3NYECKUE BEIMYMHBL: DJICKTPUYECKUN 3apsij, CHila TOKa, 3JIEKTPHUUECKOe
HaIpsKEHUE, JIEKTPUUECKOE COIPOTUBIICHHUE, PA3HOCTh MOTEHLNUAJIOB, JIEKTPOABIKYILAs CUJIa,



paboTa TOKa, MHIYKLIMS MarHUTHOro mousisd, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHs SJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KosieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjia TOKa B MPOILECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KosiebaHui, (OKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3BI, MPU ONHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIONB3YEMbIX BEIMYMH, WX OO0O3HAUCHHUS W EAMHUIIBL,
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEJIMUUHAMU;

ONUCBHIBATh M3YYEHHbIE KBAaHTOBBIC SBJIECHUS U IPOLIECCHI, HUCHONb3Ys (U3HUECKue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus MU
UMIynbc (OTOHA, IMEPHOJ IoJypaclaza, SHEpPrus CBSI3M ATOMHBIX siep, IPU OINUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIOJIB3YEMbIX BEJIWYMH, WX OOO3HAYCHUS W
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIONINE TAHHYIO (DU3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BEITUUMHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHIUNBL  3aKkoH OMa, 3aKOHbBI IIOCJIEJOBAaTEIbHOTO U NApalIeIbHOTO  COEIUHEHUS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJEKTPOMAarHUTHOM HMHAYKLMH, 3aKOH
HOPSMOJIMHEHHOTO PAaCIpOCTPaHEHUsI CBETAa, 3aKOHBbI OTPAKEHHUS CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHE DiHIITElHA 17151 HoTo3(h(heKTa, 3aKOH COXpaHEHU I SHEPTUHU, 3aKOH COXPaHEHUs
UMITYJIbCA, 3aKOH COXPAaHEHUsS AIEKTPUYECKOrO 3aps]a, 3aKOH COXPaHEHHUS MaccOBOIO YHCIIa,
noctynatel bopa, 3akoH paguMOaKTHUBHOIO pachajga, MpU 3STOM pa3inyaTh CJIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIpaKEHHUE M YCIOBUS (TpaHHIlbl, 00JacTH)
MPUMEHUMOCTH;

OIPECIIATh HAIPaBJICHUE BEKTOPA MHAYKIUU MAarHUTHOTO IOJS IPOBOJHHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH M ONHMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJloM, TOHKOH JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI 10 HCCIIEAOBAHUIO (PU3MUECKUX SBICHUH M MPOIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEeHUH: 1mpu 3ToM  (OpMYIHPOBATH
npoOeMy/3agady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHusl, IPOBOJUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISITh MpSMble W KOCBEHHBIE H3MEpEeHMs] (DU3MUECKUX BEJIWYHH, IPU ITOM
BbIOMpaTh ONTUMANbHBIN CHOCO0 H3MEpPEHUs U HCIOJb30BaTh W3BECTHBIE METObl OLIEHKU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
P 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH Pe3yJbTAThl MOJYYEHHOW 3aBUCHUMOCTHU
¢u3nyeckux BeIMYMH B BUAE TabmuI U TpaduKoOB, [enaTh BBIBOJABI IO pe3yjibTaTam
HCCJIEJIOBAHMUS,

coOnrofarh mnpaBuia O€30MacHOro TpyAa MPU MNPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENIbCKOM UM  TMPOEKTHOW JEATENIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pU3MUYEcCKOW MOJENbI0, HCIONIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4Hl BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYINbI, HEOOXOAMMBbIE Ui €€ pelIeHHUS,
IPOBOJUTH PAcUYEThl U OLIEHUBATh PEATILHOCTH MOJyYEHHOTO 3HaUCHHsI (PU3MYECKON BEIIMUMHBI,

pelaTh KayecTBEHHBIE 3a/a4yM: BBICTPAMBATh JIOTMYECKM HEMPOTHBOPEYMBYIO ILIEMIOUKY
paccyKIeHUI C ONIOPOi Ha N3y4EHHBbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHMS;



UCIIOJIb30BATh MIPU PEIICHUH YUCOHBIX 3371a4 COBPEMEHHBIC HHPOPMAIIHOHHBIC TEXHOJIOTUH
JUI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU M NPEACTaBICHUS y4eOHOW W HaydHO-
HOMYJSIPHOM HH(POPMAITUH, TOJTy4EHHON U3 Pa3JINYHBIX HCTOYHHKOB, KpUTHYECKH aHATTM3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
YCJIOBUS UX 0€30IaCHOTO MCIIOIb30BaHMS B TIOBCEHEBHON JKU3HH;

NPUBOJUTH MPUMEPhI BKJIJa POCCHICKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BSCHEHHUE MIPOIIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHNUS 10 (DU3UKE B TOBCEIHEBHOM JKU3HH [T 00ECIICUCHHSI
0€30IaCHOCTH TIPU O0pAICHUH ¢ MPUOOPAMHU U TEXHUYCCKUMHU YCTPOHCTBAMH, JIJISI COXPAaHCHHUS
3II0POBBS M COOJTIOICHHSI HOPM DKOJIOTMYECKOTO TIOBEICHHS B OKPY)KAIOIIEH cpee;

paboTatk B TpyIIIe C BHITOJHEHUEM PA3TUYHBIX COIUABHBIX POJIEH, MIIAaHUPOBATh padboTy
TPYIIIbI, PAalMOHAIBHO paclpeneNiarTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIIHOCTH B
HECTaHIAPTHBIX CHUTYAIlMsX, aJ€KBaTHO OICHHUBATH BKJIAJ] KaXIOT0 M3 YYaCTHHKOB TPYIIIIBI B
peleHre paccMaTpUBaEMOil TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos

HaumeHoBaHue pa3iesioB U TeM JeKkTpoHHbIe (HU(pPOBbHIE)

Ne ni/m KonrpoJsbnsie IIpakruyeckue
NPOrpamMMblI Bcero o0pa3oBaTejbHbIe pecypchl

padoThI padoThI

Paznen 1. DUBUKA U METO/Abl HAYYHOI'O TIO3HAHUSA

1.1 du3nKa ¥ METO/IbI HAYYHOTO MTO3HAHUS 2 https://m.edsoo.ru/U9A7W1K5E

Uroro no pazaeny 2

Paznea 2. MEXAHUKA

2.1 Kunematuka https://m.eds00.ru/BOC4C7J3K

2.2 JiHamMuKa https://m.eds00.ru/O8D5S0P60

2.3 3aKOHBI COXPAaHCHHUS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/N7L60O5UOR

Utoro no pazneny 18

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA

3.1 OCHOBEI MOTEKYIAPHO-KHETHHECKOH 9 1 https://m.eds00.ru/N507Q8C1J
TEOpHH

3.2 OCHOBBI TEPMOTUHAMHUKH 10 1 https://m.edsoo.ru/Y3X3B8H1R
A .

3.3 IPCTATHDIE COCTOMILT BELECTa 5 https://m.edso0.ru/H5YOQY6UON
@da30BbIE IEPEXOABI

Hroro no paszneny 24

Paznen 4. DJIEKTPOJAUHAMUKA

4.1 DneKkTpocTaTuka 10 1 1 https://m.edsoo.ru/L6V2T3W4D
I1 i i Tok. T

4.2 OCTOSHIILIN SMCKIPIACCHUE TOK. SOKH B 12 1 1 https://m.eds00.ru/D1POD5NOV
Pa3IMYHBIX Cpeaax

Hroro no paszneny 22

PezepBHOE Bpemst 2

https://m.edso0.ru/POC605E6S



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N
https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V
https://m.edsoo.ru/P0C6O5E6S
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11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoubnblie IIpakrnuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTshI padoThI
Paznen 1. JIEKTPOJAUHAMUKA
M .
11 ArHHTHOE NOIe. HIEKTPOMATHHTHAS 11 1 3 https://m.eds00.ru/L8V7X2H6F
WHIYKIIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
M
2.1 CAMICCICHE 1 SJCKIPOMATHITHAIC 9 1 https://m.edso00.ru/POC100X1V
KoseOaHus
M
2.2 A 5 1 https://m.eds00.ru/O8F2M8K6Y
BOJIHBI
2.3 Ontuka 10 3 https://m.eds00.ru/RS5L9SONSW
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

3.1 OOTC}’I*:C‘E’;";:E&?HO“ Teopi 4 1 https://m.eds00.ru/Q3T7Z8RIR
Uroro no pazaeny 4

Paznen 4. KBAHTOBASI ®PU3UKA

4.1 ‘ DIeMEHTHI KBAHTOBOW ONTHKH 6 https://m.edsoo.ru/P4G8V5U4Z
4.2 Ctpoenue aToma 4 https://m.eds00.ru/X1G1M9Q3I
4.3 ATomHOE S1pOo 5 https://m.edsoo.ru/D8Y6E8T4W
Hroro mo pazaeny 15

Paznen 5. 9JJIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKHU

5.1 ‘ DrIeMeHTHI aCTPOHOMHUHU M aCTPOPHUIUKH 7 1 https://m.edsoo.ru/W2W3W2Y5C



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W
https://m.edsoo.ru/W2W3W2Y5C

Uroro no pazneny 7

Pazgen 6. OBOBIIAIOLIEE IOBTOPEHHUE

6.1 O6o061matoniee MOBTOPEHUE 4 https://m.edso00.ru/G4V7AG6TAL
Hroro no pazneny 4

PesepBHOE Bpems 3 https://m.edsoo.ru/A1Y1X0T3P
OBIIEE KOJIMYECTBO YACOB I1O0 68
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https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P

MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

10.1

10.2

10.3

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus

JleMOHCTpHUpOBaTh Ha IPUMEPAX POJIb U MeCTO (PU3UKH B (POPMUPOBAHUHT
COBPEMEHHOM HAyYHOH KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH
U TEXHOJIOTH, B TPAKTUYECKON JE€ATEIIbHOCTH JIHOICH

Y4uThIBaTh TI'PaHULBI NPUMEHEHUS W3YYEHHBIX (U3MUYECKUX MOJIEIEH:
MaTepuagbHas TOYKa, MHEpIHallbHas CUCTeMa OTcuéra, aOCOIIOTHO
TBEPJOE TEJIO, UACAIBbHBIA ra3; MOJEIU CTPOCHMS Ta30B, XKUAKOCTEH U
TBEPABIX TEJN, TOYEUHBIA DSJIEKTPUUECKUN 3apsii — NpU PpEUICHUU
(bu3znuecKkux 3aaa4y

PacniosnaBate ¢usmdeckue sBIeHUS (TPOIECCH) U OOBICHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKOH TEOpHH
CTPOGHHS  BEIIecTBA M  DJIEKTPOJUHAMHUKH:  pPaBHOMEpPHOE U
PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBU)KEHKE, CBOOOIHOE MaJIcHUE Tel,
JBUKEHHE TI0 OKPY)KHOCTH, MHEpLIUs, B3auMoaeicTBue tei; nuddysus,
OpOYHOBCKOE JBHXEHHE, CTPOEHHE KHUAKOCTEH U TBEPABIX Tell,
n3MeHeHue o0bEéMa Ten MpU HarpeBaHUU (OXJIAKIACHUH), TEIIOBOE
paBHOBecHE, HCMapeHUe, KOHJEHCAllMs, IUIaBJIEHUE, KpHUCTAJIN3allus,
KHUIIEHUE, BJIAXHOCTh BO3/lyXa, IMOBBIIIEHUE JaBJIEHUs Tra3a NpU €ro
HarpeBaHUU B 3aKPBITOM COCYJI€, CBSI3b MEXKY ITapaMeTPaMH COCTOSHUS
rasza B U30IpOILECCaX; JIEKTPU3ALUs TEJ, B3aUMOIEHCTBHUE 3aps10B

10.4

10.5

OHI/ICI)IBaTB MEXAaHUYCCKOC IBNKECHHUC, I/ICHOJ'II)3y5I (1)I/I3I/I'-I€CKI/I€ BCJIIMYUHBI.
KOOp/IMHATA, MyTh, MEpPEMEIEHHE, CKOPOCTh, YCKOPEHHE, Macca Tea,
cHulia, I/IMHy.TIBC TEJIa, KNHETHNYECKAaA 3HepFI/I5I, IIOTCHIIUAJIbHAS 9Hepr1/15[,
MeXaHu4veckas paboTa, MeXaHW4YecKas MOIIHOCTb, TIPU OIMHCAHUH
MPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOJIB3yEMBIX BEITHUWH, UX
0003HAUCHHS W CIIUHHIIBI, HAXOJAUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEUYUHY C IPYTHMHU BEIIMYMHAMU

OnuceiBaTh M3YYCHHBIE TETUIOBBIE CBOWCTBA TEN W TEIUIOBHIC SIBICHHUS,
uCHonb3ys (U3MUECKHe BEIUYMHBI: JaBlIEHHE Ta3a, TeMIleparypa,
CpelHsish KMHETHYecKash SHEepPrus XaOoTUYECKOTO JBHMIKEHUS MOJIEKYII,
CpeIHEKBagpaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTpEHHSISI SHEPrus, padora raza, K03(pQHUIHUEHT MOJe3HOro NeHCTBHUS
TEIUIOBOTO ~ JIBUTATENS; TP ONHCAHWM MPAaBUIBHO TPAaKTOBAThH
¢u3nvecKnii CMBICT HCIOJNB3YyEeMBIX BEIMYUH, HX OOO3HA4YECHUS W
eIMHUIBI, HAXOAUTh (HOPMYIBI, CBSA3BIBAIOIINE JAHHYIO (DU3MYECKYIO
BEJIMYHMHY C APYTUMH BETHINHAM




10.6

10.7

OnucelBaTh  U3yYEHHBIE DJIEKTPUYECKHE CBOMCTBA  BELIECTBA U
UIEKTPUUECKUE SIBJICHUS (MPOLECCHI), UCIOIb3Ys (PU3NUECKUE BEINUHUHBI:
JNEKTPUYECKUN 3apsAll, MIEKTPUYECKOE II0JI€, HANPsKEHHOCTH 110,
IIOTCHLIMAJ, Pa3HOCTh IOTCHLMAJIOB;, IIPU ONUCAaHUM IPABHIIBHO
TPAaKTOBaTb  (PU3MUECKUH  CMBICI  HCHOJb3YEMBIX  BEJIWYMH, UX
0003HAYCHHS U €AMHUIIBI; YKa3bIBaTh (YOPMYJIbI, CBSI3BIBAIONIUE JTAHHYIO
(GU3NYECKyIO BETUUMHY C IPYTUMHU BEIIMYMHAMU

aHAJIM3UPOBaTh  (DU3MYECKHE TMPOIECCHl W SBJICHHUSA, HCIOJB3Ys
(bU3MYecKre 3aKOHBI U TIPUHIIMIIBL: 3aKOH BCeMUpHOTro TsroteHus, I, Il u
Il 3akonbl HpFOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW YHEPIUH, 3aKOH
COXPAaHCHHS HMITYJIbCA, TPHUHIMII CYICPIO3UIUN  CWJI, TPUHIIHII
paBHOMPABUS  HMHEPIUAIBHBIX  CHCTEM  OTCYETa;  MOJICKYJSPHO-
KHHETUYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, T'a30BbIC 3aKOHBI, CBS3b
CpemHell KWHETHYECKON JHEPruu TEIIOBOIO JIBFDKEHHUS MOJICKYNI C
aOCOJIIOTHOW TEeMIIepaTypol, TEpBbIA 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXPaHECHHS JIEKTPUUYECKOTO 3apsijia, 3akoH KyioHa; npu 3ToM pasinyaTh
CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BBIPAKCHHE W
ycIoBUs (TpaHUILIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATD OCHOBHBIE TMPUHIUIIBI JIEWCTBHUS MAIlMH, TPUOOPOB U
TEXHUYECKUX  yCTPOWCTB;, pa3NuyaTh YCIOBHS UX 0€30MacHOro
WCIIOIb30BaHUSI B IOBCETHEBHOM KU3HU

10.9

Brimoaaars OKCIICPUMCHTBI 11O HCCIICIOBAHUTIO (1)I/I3I/I‘-I€CKI/IX SIBJIEHUU U
MIPOLIECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUH; IpU
sToM (GOpMyIUpOBaTh mpoliemMy (3agady) W THUIOTE3y Y4eOHOro
IKCIIEPUMEHTa, COOMPaTh YCTAHOBKY W3 MPEAJIOKEHHOTO 000pyI0BaHUS,
MPOBOAUTH OMBIT U (OPMYTUPOBATEH BHIBOIBI

10.10

OcyiecTBiATh MpsiMble U KOCBEHHbIE U3MEPEHMS (PU3NUECKUX BEIUYNH;
IIpU 3TOM BBIOMPATh ONTUMAIBHBIN CIOCOO M3MEPEHHS] U UCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NIOTPEITHOCTEW N3MEPEHMI

10.11

HccnenoBaTh 3aBUCHMOCTH MEXKAY (U3UYECKHUMH BEIUYMHAMH C
WCTIONB30BAaHUEM TPSAMBIX HM3MEPEHUH; TPHU ITOM KOHCTPYHPOBATH
YCTAaHOBKY, (UKCHUPOBATh PE3YyIbTaThl IMOJTYYECHHOW 3aBUCUMOCTHU
(bU3UYECKUX BEIMYHMH B BUJE TAOIWIl U TpadUKOB, JENAaTh BHIBOJBI 1O
pe3ysbpTaTaM UCCIIeI0BAHUS

10.12

CobmroiaTe mpaBuia 6€30MacHOro Tpy/Aa MPpHU MPOBEACHUN UCCIIECTOBAHHMA
B pamMKax ydeOHOTO OJKCIIEpUMEHTa, Yy4eOHO-HCCIIEeIOBATEICKON U
HpOGKTHOﬁ JACATCIIBHOCTH C UCITOJIB30BAHUEM U3MEPHUTCIbHBIX YCTPOﬁCTB
1 1a00paTOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHble 3aauMl ¢ SBHO 3aJaHHOM (PU3UUECKOM MOJEIbIO,
UCTOJB3Ys (pU3HUECKUe 3aKOHBI U TPUHLIMIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3aJa4u BEIONPATh (PU3MUECKYIO MOJEIb, BBIIEIATh (PU3NUECKUE BETUUMHbI
u (opMynbl, HEOOXOAUMBIE Uil €€ pelleHMs], NMPOBOAUTh PAcUETbl U
OLIEHUBATh PEATILHOCTD MTOJyYEHHOTO 3HAUEHUs (PU3NUECKON BEITUUMHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUNBYIO LEMOUYKY PACCYXACHHH C OMOpPOd Ha H3y4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

10.15

Hcnonp3oBaTe MpH  pemieHuH  y4eOHBIX — 3ajad  COBPEMEHHBIC
WHPOPMAIIMOHHBIE TEXHOJOTHUH Ui TIOMCKA, CTPYKTYPUPOBaHUS,
UHTEPOpPETAllMd W TPEACTaBICHUS Y4YeOHOH U HAyYHO-TOIMYJISIPHOMN
uHboOpMalUY, MOJYYEHHOM W3 pa3jIM4YHBIX HCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATh MOJydaeMyro HH(opMaIuo

10.16

[IpuBoaMTH TpUMEpPHl BKI3Ja POCCHUCKUX M 3apYOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, O0BSICHEHHE MPOILIECCOB OKPYKAIOIIETO MUPA,
B pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

10.18

Hcrionp30BaTh TEOPETUYECKHIE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM )KU3HU
s obecrieueHust 0€30MACHOCTH TMpH  OOpalleHHH C NpudopaMu |
TEXHUYECKUMHU YCTPONCTBAMU, AJISi COXPAHEHHSI 30POBBS U COOTIOICHUS
HOPM 9KOJIOTMYECKOTr0 IIOBEICHHS B OKPYKaIOIIEH cpefie

PabGoTaTh B rpymme C BBIIIOJIHEHHEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
MJIAHUPOBATh PAOOTY IPYIIIEI, pAllMOHAIBHO paclpeeisTh 00I3aHHOCTH
" IJIAaHUPOBATb ACATCIBHOCTb B HCCTAHAAPTHBIX CUTyallUAX, aACKBATHO
OLCHHMBATHL BKJIAA KaXAOr0 M3 YYaCTHHUKOB TIpPynInbl B PCIICHUC
paccMaTpuBaeMOn MPOOIEMBI

11 KUIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeILHOI MPOrPpaMMBbl CPeTHET0 00IIEro 00pPa30BaHHUsI

111

JleMoHCTpUpOBaTh Ha MpUMEpax poJib U MECTO GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOU Hay4YHO! KAPTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH
U TEXHOJIOTMH, B MPAKTUYECKON NEATEIbHOCTH JIFOAEH, LEJIOCTHOCTh U
€IMHCTBO (PU3UYECKOM KapTUHBI MUpa

11.2

11.3

Y4YuTBIBaTh TPAaHUIBI NPUMEHEHUS W3YYEHHBIX (U3UUECKUX MOIEICH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsAll, SAEpHas MOJEIb aToMa, HYKJIOHHas
MO/I€TIb aTOMHOTO si/ipa MpHU PEeIeHUN PU3NYECKUX 3a]a4

PacniosnaBath (usuueckue sBICHUS (MPOIECChI) U OOBICHATH WX Ha
OCHOBE 3aKOHOB 3JICKTPOJIMHAMHUKH U KBAHTOBOH (PH3UKH: SJICKTPUICCKAs
MPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JICHCTBHS
TOKa, B3aUMOJICHCTBHE MArHUTOB, JJICKTPOMArHUTHAs WHIYKIIUS,
JIeCTBHE MATHUTHOTO TOJIS Ha TIPOBOIHUK C TOKOM M JIBUKYILUICS 3apsi],
JNIEKTPOMArHUTHbIC  KOJE€OAHWMS W BOJHBL,  MPSIMOJUHEHHOE
pacmpocTpaHeHHE CBeTa, OTPaKEHHE, MPeIOMIICHHE, HHTepdepeHIHs,
TUQPaKIUs U TOJSPU3AIS CBETA, UCIIEPCHUs CBETa, (POTOAICKTPHUCCKUIT
addext (porodddexr), cBeTOBOE AaBlIeHNE, BOSBHUKHOBEHUE TMHEHYATOTO




CIICKTpa aToMa BOaOpOaa, CCTCCTBCHHAA n HCKYCCTBCHHAs
PaanO0aKTHBHOCTDb

114

OnuchIBaTh U3YyYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHIE, MATHUTHBIE,
ONTHUYECKUE, DJIEKTPUUECKYI0 MPOBOJUMOCTh PA3IMUYHBIX Cpel) H
ANIEKTPOMArHUTHBIC SBJICHHUS (TIPOIECCHI), WCTOIB3Ys (DHU3MYECKHE
BEJIMYUHBI:  DJICKTPUUECKUN  3apsll, CHUJa TOKa, JJIEKTPUUYECKOE
HaIpsDKEHUE, JJICKTPUYCCKOE COMPOTUBIICHHE, PAa3HOCTh IMOTEHIIUAJIOB,
OJIC, pabora TOKa, MHIYKIMS MArHUTHOTO IOJs, cujaa Amrmepa, cujia
JlopeHnia, WHAYKTHBHOCTh KaTYyIIKH, OHEPTUS AJICKTPUYECKOTO H
MarHuTHOTO TMOJICH, MEepPHOoJl M YacToTa KoJieOaHHWW B KoJieOaTeIhbHOM
KOHTYpe, 3apsii ¢ CWia TOKa B TIPOLECCe TapMOHMYECKHX
ANIEKTPOMArHUTHBIX KOJICOaHWH, (OKYCHOE pPACCTOSHHE W ONTHYCCKAs
CWJIA JIMH3BI, TIPU ONMCAHUU TPABUILHO TPAKTOBATH (PH3UYECKHIA CMBICIT
WCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHUS W CAWHHMIIBI;, YKa3bIBaTh
(GbopMyIibl, CBA3BIBAIOIINE AAHHYIO (U3MUYECKYIO BEIMYUHY C APYTUMHU
BEIIMYMHAMU

115

11.6

OnuceiBaTh M3YYEHHbIE KBAHTOBBIC SIBIICHUSI U TPOIECCHI, UCTOJb3Ys
(U3UYECKUE BEIMYMHBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJTMHA
BOJHBI M YacTOTa CBETa, DJHEPrUs M HMIYIbC (OTOHA, TEpHon
MoJIypacnajia, HepTrus CBsI3U aTOMHBIX siiep; MPU ONMKUCAHUU MPABUILHO
TpakToBaTh (U3MYECKUI CMBICT  HUCIOJNB3YEeMBIX BEJIMYMH, HX
0003HauCHHUS U EAVHHIIBI; YKA3bIBaTh (POPMYIIBI, CBSI3bIBAIOIINE TAHHYIO
(U3NYECKYI0 BETUYUHY C APYTMMH BETUYMHAMU, BBHIYHCIATH 3HAYCHUE
(bU3NYECKON BETMUNHBI

AHanu3upoBaTh (U3UYECKHUE TPOIECCHl U SBIEHUS, HCIONb3YA
¢u3nueckrue  3aKOHBI M NOpUHOMNBL:  3akoH  Oma,  3aKOHBI
MOCJIEI0BATENBHOTO U MapaJlJIEIbHOTO COEIMHEHHS IPOBOJHUKOB, 3aKOH
Jlxoyns — JleHua, 3akoOH SJEKTPOMAarHMTHOM MHAYKIHMH, 3aKOH
MPSIMOJIMHEHHOTO PAcIpOCTPaHEHUs CBETA, 3aKOHBI OTPAXKEHHUsS CBETA,
3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE DWHIITEHHA 1t PoTtorddexra,
3aKOH COXPAaHEHHWS DHEPTHH, 3aKOH COXPaHEHWsS HWMIYJbca, 3aKOH
COXpaHEHUsl BJEKTPUYECKOTO 3apsla, 3aKOH COXPaHEHHS MacCOBOTO
yucia, noctyiarsl bopa, 3aKoH paguoakTUBHOIO pacrajaa; MpH 3TOM
paznuyaTh CIOBECHYIO (OPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe
BBIPQKEHHE U YCIOBUSI (TPAHUIIBI, 00JIACTH) TPUMEHHUMOCTH

11.7

Ompenenarp HampaBJICHHE BEKTOpAa WHAYKIMH MAarHUTHOTO  TIOJIS
MMPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIoperia

11.8

CTpouTh W OMUCHIBATH M300pAKEHUE, CO3TABAEMOE IJIOCKHM 3€pPKaJIOM,
TOHKOH JIMH30H

11.9

BBINONMHATE SKCHEPUMEHTHI 110 MCCIEIOBAHUIO (DU3NYECKUX SIBJICHUH H
MPOIIECCOB C MCIOJb30BAaHUEM MPSAMBIX M KOCBEHHBIX H3MEpPEHUI; MpH
3TOM (QOpMYNHUpOBaTh MpobieMy (3agady) M THIOTe3y y4eOHOro




HKCHEPUMEHTa, COOMPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHMS,
MIPOBOAUTH ONBIT U (POPMYITUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

Ocy1miecTBIATh NPSMbIE U KOCBEHHBIE H3MEpPEHHs (PU3MUECKUX BEIUYHH;
IIpU 3TOM BBIOMpATh ONTHUMAJIBHBIA CIIOCOO M3MEPEHUS M HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKU IIOTPELIHOCTEH U3MEPEHUI

UccnenoBath 3aBUCMMOCTH (PU3MUECKHX BEIMYMH C HCIOJIb30BAaHHEM
MPSIMBIX U3MEPEHUI; TPU ’TOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHPOBATh
pe3yNbTaThl MONYYEHHOW 3aBHCHUMOCTH (DU3MYECKHUX BEIWYMH B BHUJC
TaOIUIl ¥ TPAPUKOB, JIeTaTh BEIBOJKI 110 Pe3yIbTaTaM UCCIICIOBAHUS

CobOmronaTe  mpaBuiia  0e30mMacHOro  Tpyda NpU  HPOBEIECHUU
UCCIIEIOBaHUI B  paMKax yd4eOHOro OKCIEepUMEHTa, y4eOHO-
UCCIIEIOBATEIbCKONM W TMPOEKTHOW JEATENIEHOCTH C HCIOJIB30BAaHUEM
U3MEPUTENIbHBIX YCTPONCTB U Ja00OpaTOPHOro 000pYyI0BaHUS

Pemate pacuérHbie 3amaud C SBHO 3aJJaHHOH (PU3MYECKOW MOJIEIBIO,
UCIOJB3Ys (pU3MYecKre 3aKOHBI U IPUHIIMITBI; HA OCHOBE aHAIM3a YCIOBUS
3a/1a4¥ BEIOUpaTh (PU3UUYECKYIO MOJEIb, BELACTATH PU3NUECKUE BETHUNHBI
u opmyssl, HeoOXonuMble Al €€ pelIeHUs, MPOBOIUTH PAcUéThl U
OIICHUBATh PEATLHOCTh IMOJIYICHHOTO 3HAYCHHS (PH3UICCKON BEITMUNHBI

Pemrate Ka4CCTBCHHLIC 3agaqu: BBICTpAanBaTh JIOTHUYCCKH
HETIPOTUBOPCUUBYIO LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOI>'I Ha H3YYCHHBLIC
3aKOHBI, 3dKOHOMCPHOCTH U (I)I/ISI/I"IeCKI/Ie SABJICHUSA

Wcnonp3oBath mpu  pemieHMM — y4yeOHBIX — 3aJad  COBPEMEHHBIE
MH(POPMAIIMOHHbIE TEXHOJOTMM JJs  TOMCKa, CTPYKTYpUPOBAHUS,
UHTEpOpeTallMi M TpeJCTaBleHUs Y4eOHOH M Hay4dHO-TIOMYJISIPHOM
uHpOpMalUY, MOJYYEHHOM U3 pa3jIMYHBIX HCTOYHUKOB; KPHUTUYECKU
aHaJIM3UPOBATh MOJTydaeMyro HH(OpMaIio

OOBSACHATh TNPUHLUMBI JEUCTBUS MAaIlMH, NPUOOPOB U TEXHUYECKHUX

YCTPOMCTB; pa3iuyaTh YCIOBUS HX O€30MacHOr0 WCIHOIb30BaHUS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBonuTe TpHUMEpHl BKJIAaJa POCCUMCKUX M 3apyOexHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOIIECCOB OKPY>KAIOLIETO
MHpa, B pasBUTUC TCXHUKH U TEXHOJOTHI

11.18

11.19

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS 1O (PU3UKE B TOBCEHEBHOM KU3HU
Ui obecrieueHus: 0e30macHOCTH MpH oOpallleHuu ¢ MnpudbopamMu H
TEXHUYECKUMHU yYCTPONUCTBAMH, JJISI COXPAHEHHS 37I0POBBS U COOITIOICHHSI
HOPM 3KOJIOTHYECKOT0 TIOBEICHHS B OKPY)KAIOIIEH cpefie

PaGorath B rpymnme ¢ BBIIOJIHEHHEM pA3IMYHBIX COIMAIBHBIX PpOJIEH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAITMOHATBHO PACIIPEACISTh 00S3aHHOCTH H
TUIAHUPOBATh JCATEIIHHOCTh B HECTAHIAPTHBIX CUTYAIHAX, aJeKBaTHO
OLICHMBATh BKJAJ KAKIOT0O W3 YYAaCTHUKOB TPYNIBl B pEIICHHUE
paccmaTpruBaeMoi mpoOIeMbI




ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon
pa3iena

Koxa npoBepsiemoro

IIpoBepsieMble 31eMEHTHI COAePKAHUA
JjIeMeHTa

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®usuka — Hayka o npupoze. Haydnsle meronsl
11 ITO3HAHUS OKPYXKaIOILEro MUpa. Ponb
' JKCIIEPUMEHTA U TEOPUU B IPOLECCE MO3HAHUSA

IPUPOIBI. DKCIIEPUMEHT B (PU3UKE

MogenupoBanue  (QU3MYECKUX  SABICHUH U
npoueccoB. Hayunbpie runores3sl. ®dusznueckue
3aKOHBl W TEOpuH. [paHHIBI NPUMEHUMOCTH
1.2 ¢u3nyeckux 3akoHOB. [IpuHIMI COOTBETCTBUS.
Pors w w™ecro ¢usuku B (HopMHpPOBaHUU
COBPEMEHHOM HayyHOM KapTUHBI MHpa, B
HPAaKTUYECKOH J1eATEIbHOCTH JIF0AeH

2.1

MEXAHUKA
KNMHEMATHUKA

Mexannueckoe ABHkeHne. OTHOCHTEIBLHOCTH
211 MeXaHu4ueckoro nBrkeHusa. Cucrema oTcuéra.
Tpaexropus

[Tepememenre, CKOpocTh (CpemHSsE CKOPOCTb,
MTHOBEHHas CKOPOCTH) u YCKOpEHHE

212 MaTepUaIbHOW TOYKH, MX MPOEKIUU Ha OCHU
cucteMbl koopauHaT. ClokeHue epeMeneHni 1
CJIO’KEHUE CKOpOCTel

PaBHOMepHOE " PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JIBUKEHUE. I'paduku

2.1.3 3aBHCHUMOCTH KOODPJIMHAT, CKOPOCTH, YCKOpPEHUS,
NyTH W TEePEMENICHUS] MaTepUAIbHOW TOYKH OT
BpEMEHU

214 CBoboaHoe majienne. Y CKopeHHue CBOOOTHOTO

naJieHus

KpuBonuHeliHoe  JBWKEHHE.  PaBHOMEpHOE
915 JIBUOKEHUE MAaTEPUAIBHON TOYKH 110 OKPYKHOCTH.
o VrIoBas CKOpPOCTh, JIMHENHAs cKOpocTh. Ilepuon

u gactoTa. LleHTpocTpeMuTensHoe yCKOpeHue

216 TexHuueckre yCTpOUCTBa: CIIUIOMETP, ABUKECHUE
o CHApSIIIOB, [CITHbIEC U PEMCHHbIE TIepeIayun




2.2

2.1.7

[Tpaktuyeckue paboTel. M3MepeHne MrHOBEHHON
ckopocTt. HMccienoBaHue COOTHOIICHHS MEXIY
IIyTAMH, IIPOMICHHBIMU TEJI0M 3a
II0CJIEI0BATEIIbHBIC paBHbIC IIPOMEXYTKH
BPEMEHHM IIPM PaBHOYCKOPEHHOM [IB)KEHUHM C
Ha4aJIbHOW CKOPOCTBIO, paBHOU HYI0. M3yuenue
JIBUKEHUS IIapUKA B BA3KOM )KUJIKOCTH. 3yueHne
JBUKEHMS TeJa, OPOIIEHHOT'O TOPU30HTAIBHO

JUHAMUKA

221

[Ipunnun orHocutensHOcTH ['ammies. Ilepsblit
3akoH HprotoHa. MHepruanbHble  CHCTEMBI
oTcuéra

2.2.2

2.2.3

224

Macca tena. Cuna. [IpuHuun cyneprno3uiuuu cuil

Bropoit 3akon HproToHa s MaTepuanbHON
TOUYKH B MHEpIHanbHOM cucteme orcuéra (MCO).
Tperuit 3akon HproTOHa 71 MaTepHaTbHBIX
TOUYEK

3aKoH BCCMHUPHOI'O0 TATOTCHUSI. Cuita TSDKECTH.
HepBaﬂ KOCMHUYCCKast CKOPOCTb. Bec tena

2.2.5

2.2.6

2.2.7

Cwuia ynpyroctu. 3akoH ['yka

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHus
CKOJIBXKEHUS U cuiia TpeHus nokost. Koagpunuent
TpeHus. Cuila CONpPOTHBIIEHHS INPU JBUKCHHUU
Tena B XKUAKOCTU WJIM rase

[TocTynmarensHOE W BpallaTeIbHOE JIBH)KCHHE
abCoIIIOTHO TBEPOTO Tea

2.2.8

MOMCHT CHUJIBI OTHOCHUTCIIBHO OCH BpaﬂleHI/Iﬂ.
[Tieyo cumbl. Y cnoBus paBHOBECHS TBEPIOTO TENa
B UCO

2.29

2.2.10

TexHuueckue YCTpOMCTBA: MOAIIUITHUKY,
JIBUJKEHHE HCKYCCTBEHHBIX CITYTHUKOB

[TpakTudeckne paboThl. M3ydueHue NBYKEHUS
Opycka 1Mo HaKJIOHHOU TIOCKOCTH MO/ IEHCTBUEM
HeCcKoJIbKUX cui. MccnenoBaHue 3aBUCMMOCTHU
cuIl YIPYTOCTH, BO3HHUKAOIINX B
nehopMupyeMoil pyKUHE U PE3NHOBOM 00pasIle,
OT BenMuMHBI Ux nedopmanuu. MccnepoBanue
yCIIOBUHM paBHOBECHs TBEPAOIrO Teja, UMEIOIIEro
OCh BpallleHHs

2.3

3AKOHbI COXPAHEHN S B MEXAHUKE




NMnynsc  MaTepuaJbHOM  TOYKH, CHCTEMBI

2.3.1 MaTepHalbHBIX TOuYeK. HWmmynabc cuiabl u
U3MEHEHHE UMITYJIbCa Teja
3.9 3akoH coxpanenus umnyibca B ICO. PeaktuBHOE
e JIBUKEHUE
2.3.3 Pabora cuibl
234 Mo1HoCTb ChJIb
535 Kunetnueckass sHeprust MaTepuanbHOM TOUKH.
A Teopema 0 KHHETUYECKOM SHEPIUM
[TorennuanbHas  sHeprusa.  IloTeHuumanbHas
236 SHEpPrus YyHnpyro JIeGpOpMHPOBAHHOM HPYKUHBI.
A [TorennuanbHass  SHeprus  Tena  BOIU3M
HOBEPXHOCTH 3eMJIn
[ToreHnmanbHble W HENOTCHIMAIbHBIC CHIIBL
937 Ces3b  pabOTBl  HEMOTEHLHUAIBHBIX CHJI  C
A U3MEHEHHEM MEXaHUYECKOW HSHEpruM CHUCTEMbI
TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKON 3HEPruu
2.3.8 VYupyrue u Heyrnpyrue CTOIKHOBEHUS
939 TexHuueckue yCTpOHCTBA: JBMIKEHHE DAaKeET,
A BOJIOMET, KOTIEP, TPYKUHHBIM TIUCTOJIET
[Tpaktuyeckue  pabGotel.  W3ydenue  cBs3M
5310 CKOpOCTEll  Tel MNpH  HEyOpyrom  yaape.

HccnenoBaHue CBI3U pa6OTI>I CHJIbI C ©IBMCHCHHUEM
MeXaHquCKOﬁBHepFHHTEHa

3 MOJIEKVYJISIPHAA ®U3MKA U TEPMOJNUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUN
OcHoBHbIE IOJIOKEHHUS MOJIEKYJISIPHO-
311 KMHETUYECKOW Teopuu. bpoyHOBCKOE ABM)KEHHE.
Huddysus. Xapakrep JBUKECHUS u
B3aMMOJEHCTBYSI YAaCTHI] BELLIECTBA
Monenu cTpoeHus ra3os, JKUIKOCTEH U TBEPIBIX
3.1.2 Tel W OObSICHEHUE CBOICTB BEIIECTBA HA OCHOBE
3.1 ITUX MOJEJEN
313 Macca  monekyn. KomuuectBo — BemiecTsa.
[TocrossuHass ABoraapo
314 TemmoBoe paBHOBecue. Temmeparypa u €€
nsmepenue. lllkana remneparyp Llenbcus
Monens uneansHoro raza. OCHOBHOE ypaBHEHUE
3.15 MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UAECAIBHOIO

rasa




3.1.6

AOcomoTHas Temreparypa Kak Mepa CpeaHen
KMHETUYECKOM HHEPruM TEeIIOBOTO JIBIKECHUS
yactull raza. [llkana temneparyp KenbBuHa

3.1.7

3.18

3.1.9

VpaBuenne Kianeiipona — MenneneeBa. 3akoH
JlanbToHa

['azoBbie 3akoHBI. M30mporiecchl B HaCaIbHOM
rase C IIOCTOSHHBIM KOJHMYECTBOM BEIIECTBA:
u30TepMa, U30X0pa, H300apa

TexHU4yecKue yCTpOHCTBA: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktnyeckue paboTel. 3mepeHwe Macchl
BO3/lyXa B KJIACCHOM KoMmHare. HccienoBanue
3aBUCUMOCTH MCKAY IMapaMCeTpaMu COCTOSHUSA
pa3peKEeHHOr0 ra3a

3.2

3.2.1

OCHOBbI TEPMOJIMHAMUKN

TepMOHI/IHaMI/I‘leCKa}I CHUCTCMA. BHYTpeHHHH
OHCPIusia TepMOﬂHHaMquCKOﬁ CHCTCMbI u
CIIOCOOBI €€ U3MEHEHHUS

3.2.2

KonuuectBo Ttemnotrsl u pabora. BHyTrpeHHss
SHEPIUs OJJHOATOMHOI'O UEAIBbHOIO rasa

3.2.3

Bunpl  Temmomepenayu:  TEMJIOMPOBOIHOCTD,
KOHBEKIIMSA, wu3IydeHue. TermoéMKocTh Tena.
VYnaenpHast TEIUIOEMKOCTH BemlecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIoNepeade

3.24

3.2.5

3.2.6

3.2.7

IlepBolii 3ak0H TepMoAMHaMHUKU. [IpumeHeHue
MEpBOro 3aKOHa TEPMOJIMHAMUKHI K
u3omnporeccam. ['paduueckass HHTEpIpETAIUS
paboThI Ta3a

TeruoBble  MammHbl.  [IpuHOMOBL  IEUCTBUS
TEIIOBBIX MamwuH. [IpeobpazoBanusi >HEpruu B
TEIJIOBBIX MammHax. KodphuumueHT mnoie3Horo
nevictBust (manee — KIIJ) TemmoBoil MammvHEL
[uxn Kapno u ero KITJ]

Bropoii 3akon TepmoanHamuku. HeobpaTtumocts
IIPOLIECCOB B Ipupone. TemnoBble IBUTATEINIH.
DKojoruyeckue npoOaeMbl TETI0O3HEPTETUKH

TexHuueckue YCTPOWCTBA: JIBUTATENb
BHYTPEHHETO CropaHusi, OBITOBON XOJIOAHIBHUK,
KOHJIUIMOHED

3.2.8

[IpakTuueckue paboTel. M3MepeHue yaenbHOU
TEIIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOSHMA BEIHECBA. ®A30BBLIE ITEPEXO/IbI




3.3.1

[TapoobOpa3oBanue u KoHueHcanus. Vcnapenue u
KUTICHHE. YJIeNlbHas TeIUIoTa IapooOpa3oBaHMUsL.
3aBUCHMOCTB TEMIIEPATypPhl KUTICHUS OT JAaBJICHUS

3.3.2

3.3.3

3.34

AOcomoTHasT ¥ OTHOCHTENbHAas  BIAXXHOCTb
Bo3ayxa. HacelenHslil nap

Teépaoe teno. Kpucramnmueckue u amopgHsbie
Tena.  AHU30TPONHUS  CBOMCTB  KPHCTaJIOB.
Kunkne xpucramisl. CoBpeMEHHbIE MaTEpHUAIIb

[InaBnenne n KpuUucCTaJlIn3anusi. y,[[eJ'IBHaH
TCIIJI0TA I1JIaBJICHHA. CY6J'II/IM8.I_II/I$I

3.3.5

3.3.6

3.3.7

YpaBHeHHE TEIIOBOTO OanaHca

TexHudeckue  yCTpOWCTBa:  THUTPOMETP U
IICUXPOMETP, KaJIOPUMETD, TEXHOJOTHH
HOJ'IyT-IeHI/Iﬂ COBpeMeHHI)IX MaTepI/IaJ'IOB, B TOM
YrCIie HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUHU
[TpakTudeckre padoThl. M3MepeHHE BIIaKHOCTH
BO3/IyXa

4.1

411

SJIEKTPOAMMHAMUKA

SJIEKTPOCTATUKA

Onektpuzauus Ten. OnekTpudeckuil 3apsa. Jlpa
BUJIA ANIEKTPUUYECKUX 3apsiJIOB

412
413

IIpoBOIHUMKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH

3akoH COXPAHCHUS DJICKTPUUICCKOI'O 3apaia

414

415

4.1.6

BaumopeiictBue 3apsaoB. 3akon Kymona
DneKTpuIecKoe oJie. Hanpsxéanocts
aneKkTpuueckoro noii. [IpuHuun cynepnosunuu.
JIvHUM HANIPSYKEHHOCTH JIEKTPUUYECKOTO TIOJISt
PaGora cuin  3IEKTPOCTATHYECKOrO  MOJIS.
[ToreHuman. Pa3HOCTh MOTEHIHAIIOB

4.1.7

[IpoBOMHUKN © JAWDJIEKTPUKH B TOCTOSHHOM
AIIEKTPUYECKOM ToJe. JusnexTpudeckas
MIPOHUIIAEMOCTD

4.1.8

4.1.9

DNEKTPOEMKOCTD. Kongencarop.
ONEeKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpA.
OHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

Texnuueckue YCTpOMCTBA: 3IEKTPOCKOII,
JJNIEKTPOMETP,  DJIEKTPOCTATHYECKass  3allMTa,
3a3eMJICHHE DJIEKTPONPUOOPOB, KOHAEHCATOD,
KCEPOKC, CTPYUHBIN TPUHTEP

4.1.10

IIpakTrueckue paboTHI. N3mepenue
ANEKTPOEMKOCTH KOHACHCATOpa




4.2

IOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

4.2.2

YcnoBusa CYILIECTBOBAHUS HOCTOSSIHHOT'O
ANEKTpUYEeCKOro Toka. Mcrounuku Ttoka. Cuiia
TOKa. [IOCTOAHHBIN TOK

Hanpspkenue. 3akon Oma jy1s ydyacTka Lenu

4.2.3

DJIeKTPUYECKOE  CONMPOTHBICHUE. Y EIbHOE
COIIPOTHUBJICHUE BEIECTBA

4.2.4

4.2.5

[TocnenoBarenbHOE, MApAILIETBHOE, CMEIIAHHOE
COEIMHEHHUE TPOBOJHUKOB

Pabora anektpuyeckoro Toka. 3akoH Jxoyms —
Jlenma

4.2.6

4.2.7

4.2.8

4.2.9

MOIHOCTB 3JIEKTPUIECKOTO TOKA
anekTpoaBkymas cuina (gamee — DJC) wu
BHYTpEHHEE CONPOTHBIICHHEC HCTOYHHKA TOKA.
3akoH Oma s TOJNHOW  (3aMKHYTOM)
aJIeKTpUYecKoii enu. KopoTkoe 3amMbIkaHue
DJeKTpOHHAs TPOBOAMMOCTh TBEPABIX METAJLIOB.

3aBUCUMOCTh  CONPOTUBIEHUS METAJIOB  OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

OnexTpuueckuid TOK B Bakyyme. CBolicTBa
AJIEKTPOHHBIX MTyYKOB

4.2.10

[TomympoBoHuku. CoOCTBEHHass U TpPUMECHas
MIPOBOJIUMOCTH TIOJIYIIPOBOJHUKOB. CBOMCTBA p-N
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

3HeKTqueCKHﬁ TOK B QJICKTPOJINTAX.
3J'I€KTpOJ'H/ITI/I‘I€CKa$I JUCCoamus. QHGKTPOJ'II/I?;

SHeKTpI/I‘ICCKI/Iﬁ TOK B razax. CaMOCTOSTCIbHBIN U
HECaMOCTOSTEIbHBIN paspdan. PaznuyHbie THUIIBI
CaMOCTOATCIIBHOT'O pa3psaa. Moanus. [1na3zma

TexHuueckue YCTPOMCTBA: aMIIEpMeET,
BOJIbTMETD, peocrar, HUCTOYHUKHU TOKA,
JJIEKTPOHArPEBATENbHBIC npudopHl,
AIIEKTPOOCBETUTENbHBIE TNPHOOPHI, TEPMOMETP
COIPOTHUBIICHUs], BAKYYMHBIN JHOJ, TEPMUCTOPBI
U (orope3nucTopsl, MOIYNPOBOAHUKOBBIA IHOI,
raJlbBaHuKa

4.2.14

[TpakTuyeckue paboThl. M3ydyeHue cMemaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHcTOYHHMKA TOKAa M €ro
BHYTpeHHero comnpotusieHus. HabGmonenue
AIIEKTPOJIA3A




11 KJIACC

Kon
pasneia

4

KoanpoBepsiemoro sjieMenTa

IIpoBepsieMble 3JIeMEHTHI COAePKAHUSA

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITOJIE.

43.1

OJIEKTPOMATHUTHAA MH/TY KA

ITocTtosiHHEIe MarguThl. B3aumopeiicTBue
[IOCTOSIHHBIX MarHUTOB

4.3.2

MaruutHoe  mosne. BekTop  MarHuTHOU
uHaykuu. [lpuHnun cynepnosuuuu. JInHum
MarHuTHOM wMHAyKuuMH. KaprtuHa JmHHN
MarHuTHOM MHAYKIMU TOJIA IOCTOSHHBIX
MarHuTOB

4.3.3

MaruuTHOE T1OJIE MPOBOJHHUKA C TOKOM.
Kaptuna nuHuiA 10N IJIMHHOTO MPSIMOTO
MPOBOJHMKA M  3aMKHYTOTO  KOJIBLIEBOTO
MPOBOJIHMKA, KATyIIKH C TOKOM. OmbIT
Opcrena. BzaumojeiicTBue NPOBOJAHUKOB C
TOKOM

4.3.4

435

4.3.6

Cuna Amriepa, €€ MOIyJIb M HAIPaBJICHHUE

Cuna JlopeHua, e€ MOIyJib U HalpaBJICHUE.
JIBH>KeHUe 3apSHKEHHOU YaCTHUIIBI B
OJIHOPOJIHOM MarHuTHoM Tosie. PaGota cuibl
Jlopenua

SIBnenue QJICKTpoMar HUTHOH HHAYKIIUU

4.3.7

4.3.8

4.3.9

IToTOoK BEKTOpa MarHUTHOW MHIYKLIUH

OJIC wmHaykumu. 3aKOH AJIEKTPOMAarHUTHOU
uHaykun dapazes

BuxpeBoe  anexrpuueckoe mone. OJC
UHAYKIUK B TPOBOJHUKE, JBIKYIIEMCS
MOCTYMAaTEeIbHO B OJHOPOIHOM MAarHUTHOM
nojue

4.3.10

4311

[IpaBuno Jlenna

NuaykTUBHOCTE. SIBIEHHME CaMOWHIYKIIHH.
OJ1C camoMHIYKIINH

4.3.12

3Hepr1/151 MAarauMTHOTIO ITOJISA KaTyIIKU ¢ TOKOM

4.3.13

DJIEKTPOMArHUTHOE TI0JIE

4.3.14

TexHuueckue YCTPONCTBA: [IOCTOSIHHBIE
MAarHUThbl, JJIEKTPOMArHUThI, JJIEKTPOABUIaTEllb,




YCKOPUTENN 3JIEMEHTAPHBIX YacTHull,
MHIyKIIMOHHAS MIeYb

4.3.15

[IpakTuueckue paboTHL. Nzyuenue
MAardmTHOTI O I10JI1 KaTYH_IKI/I C TOKOM.
Hccnenosanme JeHCTBUS MMOCTOSIHHOT'O
MarHuTa Ha paMmKy ¢ TokoMm. VccrnenoBanue
SIBJICHHS DJICKTPOMArHUTHOW MHIYKIIHH

5.1

KOJIEBAHUA 11 BOJIHBI

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

.11

Konebarenpnas cHCTEMA. CBoOOHBIE
KoneOaHus.  ['apMOHWYECKHE  KOJICOAHMS.
[lepuon, wacrora, ammutyga u  ¢asza
KoJIeOaHHI

512

5.1.3

5.14

IIpy)xuHHBI ~ MasTHUK. MaremaTudyeckui
MasTHUK

YpaBHeHHE  TapMOHUYECKHX  KOJICOaHMIA.
Kunemarnyeckoe u AMHAMUYECKOE OMHMCAHUE
K0J1e0aTEeIbHOTO ABMKEHUS

IIpeBpamienue 3Hepruu Npu rapMOHHYECKHUX
KosiebaHusAx. CBs3b aMIUIUTYAbl KojeOaHHi
UCXOJHOM  BEJMYMHBI C  aMIUIMTYJaMu
KoJIeOaHUH €€ CKOPOCTH M YCKOPEHHUs

5.15

KoneGaTenbHbIit KOHTYP. CBobOoIHBIE
3JIEKTPOMAarHUTHbIE KOJeOaHUs B HMI€AIbHOM
KoJIe0aTeNbHOM KOHTYpe. AHAJIOTHS MEXIy
MEXAaHWUYECKHUMHU U DJIEKTPOMAarHUTHBIMH
kosnebanusamu. Popmyna Tomcona

5.1.6

3aKkoH COXpPAaHCHUSA OHEPIruHu B HACAIBHOM
KoJiIe0aTeIbHOM KOHTYpPC

5.1.7

BeiHyX)eHHbIE MeXaHWYecKhe KoJeOaHuUs.
Pesonanc. Pe3onancnas KpHBasl.
BI)IHY)K)IGHHBIC OJICKTPOMAardHuTHBIC
Kosie0aHusl.

5138

5.1.9

IlepemeHHbII TOK. CunyconanbHbII
IIEPEMEHHBIN TOK.

MoIHOCTh EPEMEHHOT0 TOKA. AMILTUTYIHOE
U JICUCTBYIOLlEE 3HAYCHUE CHJIBI TOKA H
HaIpsKEHUs

5.1.10

Tpancdopmarop. [IpousBoacTso, nepegava u
noTpeOsieHue  ANEKTPUYECKOM  DHEPIHH.
DKOJIOTUYECKUE PHUCKU TMPU TMPOU3BOJICTBE

AIIEKTPUYECKON SHEPIHH. Kynbrypa




HCIIOJIBb30BaHUA SJICKTPOSHCPIUU B
HOBCGI[HCBHOﬁ KHU3HHU

5.1.11

5.1.12

Texnuueckue  ycTpoWcTBa:  ceiicmorpad,
ANEKTPUYECKUIN 3BOHOK, JINHUU
aIIeKTponepeaay

[IpakTuueckue  pabOTHI. Uccnenosanue
3aBHCHUMOCTH TEepuojJa MalbIX KoJeOaHUi
rpy3a Ha HUTH OT JUIMHBI HUTU U MACCHI Tpy3a.
HccnenoBanue nepeMeHHOro TOKa B LIEMU U3
IIOCJIEIOBATEIIEHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa

5.2

MEXAHNYECKUE

5.2.1

N SJIEKTPOMATI'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, YCIOBUS
pacmnpocTpaHEeHHsI. [Tepuon. CkopocTb
pacrnpocTpaHeHUS u JUTHHA BOJIHBI.
[Tonepeunblie ¥ MPOJIOJILHBIE BOJTHBI

5.2.2

WnTepdepenius u TQpakus
MEXaHUYECKUX BOJH

5.2.3

5.24

5.25

5.2.6

3Byk. CkopocTh 3ByKa. I'pPOMKOCTH 3BYKa.
Bricora Tona. TemOp 3ByKa

DJEKTpOMarHuTHBIE BOJIHBI. Ycnosus
U3ITy4EeHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B u v B
AIIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

CaoiicTBa 3JIEKTPOMarHUTHBIX BOJIH:
OTpakeHHe, TpeloMIIEHHE, MOJsApU3aLus,
mudpakuus,  uHTepdepenuus.  CkopocTh
AJIEKTPOMArHUTHBIX BOJIH

[kana 9JIEKTPOMArHUTHBIX BOJIH.

[IpuMeHeHHE DIEKTPOMArHUTHBIX BOJH B
TEXHUKE U ObITY

5.2.7

[IpuHIIMTIBI  pagWOCBSI3M W TEJEBUJICHUS.
Pannonokanmsi. DIIeKTPOMarHuTHOE
3arpsi3HEHUE OKPY>Karolel cpeibl

5.2.8

TexHudyeckne  yCTpPOWCTBA:  MY3BIKAJIbHBIE
MHCTPYMEHTBI, YJIbTPAa3BYKOBasl TUAarHOCTHKA
B TEXHHUKE U MEIMILNHE, panap,
paguoONpUEMHIUK, TEJIEBU30D, aHTEHHA,
tenepon, CBU-neup

5.3

OIITHUKA

5.3.1

IIpssMonIMHEHOE PAcIpPOCTpPAHEHUE CBETa B
ogHOpoAHOM cpene. JIyu cBera




5.3.2

OtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHUSI CBETA.
[Toctpoenre n300pakeHNi B TUTOCKOM 3epKajie

5.3.3

5.34

[Tpenomenne cera. 3aKOHBI MPETOMIICHHS CBETA.
AOCONIOTHBIN MTOKa3aTesb MPETOMIICHHS

[TonmHoe BHyTpeHHee orpaxkenue. [IpenenbHbIi
YTOJI TTOJIHOTO BHYTPEHHETO OTPAaXKEHUS

5.3.5

Hucnepcust cBera. CHOXHBIM cocTaB 0emoro
cBerta. LlBer

5.3.6

Cobuparomiie ¥ pacceuBaOLIUe  JIMH3BL.
Tonkast nmH3a. DOKYCHOE pacCTOSHUE U
ONTUYECKas cuiia TOHKOW JInH3bI. [locTpoeHue
M300paxeHu B coOuparommx u
paccenBaromux JuH3aX. @Dopmymna TOHKOU
JMH3BL. YBEJIMUYCHHE, 1aBaeMOe JINH30M

5.3.7

5.3.8

5.3.9

5.3.10

IIpenensl NPUMEHMMOCTH I'€OMETPUYECKOU
ONTHUKH

Wntepdepenus CBeTa. KorepenTHsie
HCTOYHUKHU. Ycnosus HaOJIr01eHUS
MaKCUMyMOB u MUHUMYMOB B
UHTEp(PEPEHIIMOHHON  KapTHHE OT  JBYX
cuH(pa3HBIX KOT€PEHTHBIX HICTOYHUKOB
Judpakuus ceera. ludpakimonHas pemeérka.
VYcnoBue HaOMIOEHNS TJIaBHBIX MaKCUMYMOB
IIPU NAJEHUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY

HOJ'IHpI/I?»aI_II/IH CBCTa

5311

TexHudyeckne  yCTpOMCTBAa:  OYKHM, JIyHa,
doroanmapar, MPOEKIMOHHBIM  ammapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OITHKA,
TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]

5.3.12

[IpakTrnueckue paboTHI. Nsmepenune
nmokazatensi mpenomsieHus.  VccnenoBanue
CBOMCTB N300pakeHuit B TuH3ax. Habmonenne
JIMCTIEPCUU CBETA

SJIEMEHTAI CITELIUAJIBHOM TEOPMH OTHOCUTEJILHOCTH

FpaHI/II_IBI IPpUMCHUMOCTHU KJ1acCHUYECKOM

MEXaHUKH. ITocrymarsl TEOpHUU
6.1 OTHOCHUTEILHOCTU: WHBAPUAHTHOCTL MOIYJIA
CKOpPOCTH CB€Ta B BaKyyMe, IIpHHIUI
OTHOCHTEIIFHOCTH DUHINITeITHA
6 2 OTHOCI/ITeJIBHOCTI: OI[HOBpeMeHHOCTI/I.

3aMeILJIeHI/Ie BPCMCHU U COKpPAIICHUC OJIMHbI




6.3

DHeprusi U UMIyJIbC CBOOOTHON YaCTHUIIBI

6.4

CBsi3b MacChl C OJHEpPruel M HUMITYJIbCOM
CBOOOJTHOW  YacTUIBL.  DHEPrust  IOKOS
CBOOOTHON YaCTHIIBI

KBAHTOBA ®U3UKA

7.1

7.2

711

7.1.2

3JIEMEHTBI KBAHTOBOU OITTUKA

®otonsl. ®opmyna I[lnanka cBs3uM sHEpPruu
($hoTOHA C €ro 4acTOTON. DHEPrusi U UMITYJIbC
¢dotona

OtkpeiTe U wuccinenoBanue (orodrddexra.
OMBITEI AlT. CroieToBa. 3aK0HEBI
dboTtodrddekra

7.1.3

VYpaBHenue OitHmTeiHa ans porodddekra.
«Kpacnas rpannna» Gotordpdexra

7.1.4
7.15

Hasnenue ceera. Onbitel [1.H. JIeOGenera

XHUMHUECKOE ﬂeﬁCTBHe CBCTa

7.1.6

Texuudeckue  yCTpoicTBa:  (OTOIIEMEHT,
dboTonaTuuk, CoTHEUHAsT OaTapesi, CBETOIHO]]

CTPOEHUME ATOMA

721

Mopens aroma Tomcona. OnbiTel Pezepdopa
10 MCCIIEIOBAaHHUIO CTPOSHHSI aTOMA.
[TnanerapHas MOoJeNb aToMa

7.2.2

IToctynatel bopa. M3nyyenue u noriomeHue
(GOTOHOB IpH INepexoAe aTroMa C OJHOIO
YPOBHSI DHEPTUU Ha ApYyroul. Buael ciekTpos.
CnexTp ypoBHEH 3HEPruy aToMa BOI0poJia

7.2.3

724

BonHoBrle cBolicTBa uYacTtull. BOJHEBEI 1€
bpoina. KopnyckynsipHO-BOJHOBOM Jyanu3M.
Judpakius 2JIeKTpOHOB Ha KpUCTaLIax

CrioHTaHHOE W BBIHYXJIECHHOE H3JIy4EHUE.
YcTpoiicTBO M IPUHIIMI PabOTHI JTa3epa

7.25

TexHUUecKne YCTPOMCTBA: CHEKTPAIbHBIN
aHanmu3 (CIEeKTPOCKOM), Jia3ep, KBAaHTOBBIN
KOMIIBIOTEP

7.2.6

[TpakTueckue paboTHL. Habmonenue

JIMHENYaToro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Meroapl  HaOMIOAEHWUS W PETHCTPALUU
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OTKpBITHE PaIMOaKTUBHOCTH. OnbITHI
Pezepdopna 1mo  ompeneneHuiro  cocraBa




paaroakTUBHOTO M3MydeHus. CBoiicTBa anbda-
, Oera-, ramma-uznydyeHus.  Buusnue
PaIMOaKTUBHOCTH Ha JKUBBIE OPraHU3MbI

7.3.3

OtkpeiTHE TpoTOHA U HelTpoHa. HykinoHHas
Moenhb siapa [eiizenOepra — iBaneHko. 3apsia
saapa. MaccoBoe unciio sijpa. M30tomnsl

7.3.4

7.3.5

Anbda-pacmna. DJIEKTPOHHBIN u
MO3UTPOHHBIN Oera-pacma,. I'amma-
u3NydyeHue. 3aKOH paJAMoaKTUBHOIO paciajia

DHeprus CBSI3U HYKIOHOB B sjpe. SnepHbie
cuibl. Jledekt Maccel sapa

7.3.6

Snepusle peakuuu. [lenenue u CUHTE3 SAEp

7.3.7

7.3.8

7.3.9

SnepHelii peakrop. TepmosaepHbBI CUHTES.
[Ipobnembl W TEPCHEKTUBBI  SIEPHOM
DHEPrETHUKHU. DKOJOorH4ecKue aCIEKThI
SJIEPHON YHEPTETUKH

DJjieMeHTapHbIe YaCTHUILIBL. OTKpbITHE
MO3UTPOHA. dyH/1aMEHTAJIbHbIE
B3aUMOJICUCTBUSA

TexHUueCcKue ycTpoHWCTBa: NO3UMETp, Kamepa
Bunbcona, siaepHslit peakTop, aToMHas bom0a

7.3.10

[TpakTrueckue pabotsl. MccrienoBanue TpekoB
yacTull (110 TOTOBBIM (hoTOrpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gHoro HeOa. Co3Be3ausi, spKue
3BE3/1bl, TUTAHETHI, UX BUIUMOE JIBUKEHHE

8.2

Conueynas cucrema. IlnaHeTsl 3eMHOM
rpymnmnsl. [TaHeTI-TUTaHTBl U WX CIYTHHKW,
Kap.]'II/IKOBI)Ie IIJIAHCTHI. MaJ'II)Ie TCJia
ConHeYHON CUCTEMBI

8.3

8.4

Comnnre, porocdepa u atmochepa. ComHeunas
AKTUBHOCTH

Hctounuk sHeprun ConHua U 3B€311

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH: Macca,
CBETHMOCThb,  pPaaUyC, TeMIepaTrypa, HX
B3aMMOCBsI3b.  Jluarpamma  «CHEKTpaJbHBIMA
KIacC — CBETUMOCTb». 3BE3NEI  IJIABHOU
IIOCJICIOBATEIIFHOCTHA. 3aBUCUMOCTh «Macca —
CBETUMOCTb) IS 3BE3 ] TJIaBHOM
IIOCJICA0BATECIIbHOCTH




Buytpennee CTpOCHHE 3BE3.
CoBpeMeHHbIE IIPEACTABIECHUS 0

8.6 MIPOUCXOKAEHUU U 3Borounu CosHIa U 3BE3.
Ortarnbl )KU3HU 3BE3]T
Mneunstii  Ilyte — mHama [amakrtuka.
CrnupanibHas CTPYKTypa lNanaxTuky,
8.7 pacnpeneneHue  3BE3M, Traza W IBUIH.
' ITonoxxeune wu  nBwxkenne CoiaHoa B
lamaktuke. Ilnockas w  cdepudeckas
noacuctemsl ['aakTuku
8.8 Tunbl ranakTuk. PaguorasakTuku U KBa3apbl.
' YépHble IBIPHI B siApax ralakTHK
Bcenennas. Pacuiupenue Bceenennoit. 3akon
Xab6na. Pasberanue ramaktuk. Bospact u
8.9 pamuyc Bcenennoii, Tteopus boisbmioro
B3pbIBA. Mouens «ropsuenn BceneHHONN.
PenukToBoe n3inyuenue
MacmrabHast CTPYKTypa Bcenennoii.
8.10 Meraranaktuka. Hepeménnsie npobiemsl

aCTPOHOMHUU




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O
IMPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

®usuka 10 knacc. I'.4. Msaxumes, b.b.byxosues, H.H.Cotckuit ba3oBblil u yriyOieHHbIi
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METOANUYECKHUE MATEPUAJIBI IJIS YYUTEJIA

Kupuk JI.A. @usuka 10-11 xnacc. PazHOypoBHEBBIE CAMOCTOSTENbHBIE PAOOTHI
I'onoBa N.B. ®usuka 10-11. KorrponsHbie paboThl B HOBOM (hopMare.
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