JAOKYMEHT IK (CAH IPOCTOM
SIEKTPO] TIOIHCEIO

MYHHUMTIATILITOR BIOJPKETHOE OBIIEOBPAIOBATENBHOE Y UPEAAEHALE
YURBHO-BOCTIM IA 1 ENbILIH KOMTUIEKC
«[MTKOIbHAA AKAEMWST MMEHE MAJIBLIEBA AJIEKCATTPA HBAHORWUA»
FOPOLA BAXTHMCAPAN PECIHVBAMKM KIPBIM

LIPSO ¥TBEPAUALD

Menaroriceknm conerom MBOV = o= dapecrop MBOY YBK

VB «lMTlicoabsEasn akamesms s = f(é‘U.ly_mnm:a,af_ JIEATHSI

. Maieuena A W P e M A l;uf AW

impoToroa o1 29082025 1. Na 11 ffof wamaNwLzzy. L HLHL Maphinay
PaGouas MpOTpaMay i

y1ebuoro npeamMera «®unia»

Knace 10-11
Beero vacon 136
KoymniecTso Tacon s by 10k 2 waca, 11 ki —2 wuca

Cocraniend B COOTECTCTIHA © NPLIPaMMOH: Denepainnas padior s NpPorpaMma cpeancIo
odwera ofpasoranng. PInka (Guiormii yposens), 119 10-11 wiaccor UG PE30BATENLILIX
opramsauni: @TBHY «HMucruryr crpaterns passutas obpae jonaanus, Mocksa - 2023

Yuchnuk: ©@unzuwa, 10 wiace: yued. v ofineodpasonar. OPTaHBIAUHA C NP I HA YIERTPOI.
HocuTeTe: 0a3osLiH yporeus /I H. Mawninen, B, Gyxosuen, H.H. Corcwnii non pea. H.A,
MappenTnenoii — M. : Hpocremense, 2023

Yuehnnk: Prsuka. 11 kaaces yued. 295 000e06pazonar. Opranusaumii ¢ MPAL. B3 LICKIPOH,
wocHTeae: Gasoreil yponems / A, Mukmmes, b.b. byxosner, B.M, Hapyrun noa pea. ELA,
Hapdeirthernii — M. ; llpocsemcnnc, 2024

Yumienn (WA IpyLLE yuHTenei)
Dami i Oennoea

i Mavis

Onucerso Baagusaposua
Kareropus Buicmasg

Craw pabora 30 sicr

PACCMOTPEHO COVILACOBALD
IO, IbHEMM MCTOBHYECKA M 00BbCTHNCTIHE M JaMeCTATEM, TMpekTepa o YRP
{npotokes o1 28.08.2025 . Nod) MbOY ¥BK «llikeIbHan akanewis

mu. MaTteucsa A M »

/Jza-z-_:_ TBE. Koccuixo

. Baxuncapaii
2025 r.



INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOrO0 YpPOBHS Ha YpPOBHE CpeIHEro oOmiero oOpazoBaHHS
pa3paboTaHa Ha OCHOBE IIOJIOKEHUH M TpeOOBaHMN K pe3yabTaTaM OCBOCHHS OCHOBHOMU
obOpazoBarenbHOU MporpamMmel, npencrabiieHHbBIX B PI'OC COO, a takxke ¢ yu€tom deaeparbHON
paboueil mporpaMMbl BOCIIMTaHUS M KOHLEMNIMHU ITpenojaBaHus yueOHoro npeamera «dusnka» B
oOpa3oBaTenbHbIX  opranusauusx Poccuiickoii  @epepanuyu, peaau3ylOIIUX  OCHOBHbIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copnepxanue mnporpamMmbl 10 (pU3MKE HANpaBiIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOyuaromuxcs 10—11 kmaccoB mpu o0ydeHun ux ¢Gu3NKe Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JEITEILHOCTHOTO moaxoza. IIporpamMma mno ¢usmuke cOOTBETCTBYET
tpeboBanusiM PI'OC COO k miuaHUpPyEMbIM JIMYHOCTHBIM, MPEAMETHBIM U METANPEAMETHBIM
pesyibTataM OOydeHHs, a TaKK€ YYUTBHIBAET HEOOXOJUMOCTb peaau3allMd MEKIPEIMETHBIX
cBsizel (PU3MKM C €CTeCTBEHHO-Hay4YHbIMM Y4eOHbIMU IpenMmeTamu. B Hell ompenenstorcs
OCHOBHBIE IIETTM M3y4YeHHs (PU3MKH HAa ypOBHE CpEOHEro OOImero oOpa3oBaHMA, TUIAHUPYEMBIE
pe3yJIbTaThl OCBOEHUS Kypca (PM3UKH: JIMYHOCTHBIE, METAIIpEIMETHBIE, IPEAMETHbIE (Ha 0a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

e [UIAaHUpPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM ypPOBHE, B TOM YHCIIE

IPEMETHBIE PE3YJIbTAThl M0 T0/1aM 00YUYEHHUS;

e cojepxaHue yyeOHoro npeamera «Pu3nkay» 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HauboJee O0IMX 3aKOHAX MPUPOJbI, BBICTyNAsl B KAUECTBE YYCOHOTO
IpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUW 00 OKpY’KaIOLIEM MHpE.
HIkosnbHBIA Kypc GU3MKH — CHUCTEMOOOpPA3yIOLMHA JUIsl €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
NPEMETOB, TIOCKOJIbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBJICHUH, 3ydaeMbIX
XuUMHel, Ouosnoruel, gusndeckoi reorpadueil u actpoHoMuei. Mcrnonab3oBaHUE M aKTHBHOE
pUMEHEeHHE (PU3MUECKUX 3HaHUM ONpeeNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cdepe SHEPreTUKH, TPAHCIOpPTa, OCBOEHHMS KOCMOCA, MOJYyYEHHMsS HOBBIX MAaTepHalioB C
3aJJaHHBIMM CBOMCTBaMHU U Apyrux. M3yuenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B (hopMupoBaHUe
€CTECTBEHHO-HAYyYHOW KapTUHbI MHpa OOydaroluxcsi, B (OpPMUPOBAHHUE YMEHUN NPUMEHSThH
Hay4YHBI METO]I IO3HAHUSI IPU BBINIOJIHEHUN UMHU Y4€OHBIX UCCIIEJOBAHHM.

B ocHOBY Kkypca (hu3MKH Ui ypOBHS CpEIHEro o0Iero oopa3oBaHMs MOJOXKEH PsJl Uel,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B coOTBETCTBUU C HEM KypcC SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuasl U3 BCEX Pa3lesioB (PU3MKH, BKIIOYAET KAaK BOMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU C HEll MaTepuall Kypca Gpu3nku o0beIuHEH BOKPYT
¢usnueckux Teopuid. Bemymmm B Kypce sBisercs (opMupoBaHHE TMpEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapuszayuu. EE peanuzanus NpeanoiaraeT HCMoiIb30BaHUE T'YMaHUTAPHOTO
noTeHIMaIa GU3NUECKON HayKH, OCMBICIIEHUE CBSI3U PAa3BUTUsS (PU3HMKU C pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3Mku npeanonaraeT 3HakOMCTBO € IITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNN U3YUYEHHBIX TEOPHI U 3aKOHOB.
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Hoes sxonocuzayuu peanusyercs IOCPEACTBOM BBEIEHUS JIIEMEHTOB COJEpPXKaHMS,
NOCBALIEHHBIX SKOJIOTUYECKUM MpPOoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHBI C Pa3BHUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHHs Mpo0IeM palioHAIBHOTO MPUPOAONOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMM Kypca (M3UKH HAa YpOBHE CpeAHEro oOIiiero oOpa3oBaHUs
ABIAOTCS  (pusnueckue Teopuu ((GOpMHpPOBAHUE MPEACTABIEHUI O CTPYKType IOCTPOEHUS
¢usmueckoil Teopuu, ponu (YHIAMEHTAIBHBIX 3aKOHOB W MPHHIMIIOB B COBPEMEHHBIX
NPECTABICHUAX O IMPHUPOJE, TPAaHULAX NPUMEHUMOCTH TEOPHH, JUIS ONHCAHHS ECTECTBEHHO-
HAaYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeSTETbHOCTHBIN MOJXO0 B Kypce (DU3MKH PeaTu3yeTcsl MpexJie BCEro 3a Cuér
OpraHu3aliy SKCIEPUMEHTAIBHON JeATeNIbHOCTH o0ydaromuxcs. Jlias 6a30Boro ypoBHs Kypca
($U3UKH — 3TO HCIOJIb30BAaHHE CUCTEMBbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB H
1abopaTOpHBIX PaboOT, KOTOpPhIE B MporpamMme IO (PU3NKE OOBCAMHEHBI B OOIIHMI CITHCOK
YUYEHHUECKUX IMpaKTHUeCKUX paldoT. BbiieneHue B ykazaHHOM IepedHe J1abopaTOpHBIX padoT,
NPOBOJIUMBIX JUISI KOHTPOJSL M OIEHKH, OCYIIECTBIICTCS YYacCTHUKAMH 00pa3oBaTeIbHOTO
nporecca UCXosl U3 OCOOCHHOCTEH TUTAHUPOBAHHUSA M OCHAIICHUs KaOuHera ¢usuku. [lpu sTom
o0ecrieynBaeTcsi OBJIAJCHUE OOYYarOIMMUCS YMEHHSIMM IPOBOJAUTh KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHMsl 3aBUCUMOCTEH (U3MYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB I10 IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Boinbiioe BHUMaHHE YAENSETCS PEHICHUIO0 pacu€THBIX M KadeCTBEHHBIX 3amad. [Ipu stom
JUIs pacyETHBIX 3a/1a4 MIPUOPUTETOM SIBJIIOTCS 33/1a4M C SIBHO 3aJjaHHOM (hru3nyecKoil MOJENbIo,
HO3BOJISIOIINE IPUMEHSATh U3YYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO paszjeia Kypca,
TaK W MHTETPUPYS 3HAHWS W3 pa3HBIX pasfenoB. [y KadecTBEHHBIX 3a/a4 MPHOPUTETOM
SBIISIOTCSL  3a/JlaHUsl Ha OOBACHEHHWE TMPOTEKaHWs (HU3MUECKUX SBICHHA W MPOIECCOB B
OKpy’Karolien >KHU3HH, TpeOyromue BblOOpa (U3MYECKON Moaenu Uis CUTyallMM IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MaTepuasbHO-TEXHHUUYECKOMY
obecrnieyeHnI0 yaeOHoro mporecca 0a30Bblil ypoBeHb Kypca (DU3MKU HA YPOBHE CPEAHETO OOIIETOo
00pa30BaHUs JOKEH M3ydaThCsl B YCIOBHUSX MPEAMETHOrO KaOWHETa (U3UKU WIM B YCIOBHAX
MHTETPUPOBAHHOIO KaOWHETa MpEeAMETOB €CTECTBEHHO-HAY4YHOro IuKiIa. B kaOuHere (u3MKU
JOJKHO OBITh HEOOXO0IMMOE J1abopaTOpHOE O0OpYIOBAaHME JUIsl BBHIMOJIHEHUS YKa3aHHBIX B
nporpaMMe 1o GU3NKe YYCHHYECKUX MPAaKTUIECKUX paboT U IEMOHCTPAlMOHHOE 000pyI0BaHHE.

JleMoHCcTpanmoHHOe 00OpynoBaHue (opMUpYETCS B COOTBETCTBUHM C HPUHIUIIOM
MUHHMMAaJIbHON JTOCTaTOYHOCTH U OOECIEeYMBAET MOCTAHOBKY MEPEUMCIIEHHBIX B MPOrpaMMe o
¢u3nKe KIIOYEBBIX JEMOHCTPALMN JUIS WCCIECNOBAHUS HM3y4aeMbIX SBJICHUH W IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 000pynOBaHHE Ul YYEHMUYECKHX MPAKTUYECKHX paboT (opmHpyeTcs B
BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIeyMBaeTcsi B pacdy€re OJHOI0 KOMIUIEKTa Ha JBYX
oOyuaromuxcsi. TemaTudyeckue KOMIUIEKTHI J1a0OpaTOPHOTO OOOpYIOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILUIEKCHOM HCITOJIb30BAaHHH AHAJOTOBBIX M HU(QPOBBIX NMPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIENISIMU U3Y4YeHUsI GUUKU B 0011IeM 00pa30BaHUU SIBIISIOTCS:

e (opMupoBaHME HHTEpeca U CTpeMJIEHHS OOy4alolmMXCsl K HayyHOMY H3yYCHHIO

HPUPOIbI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;



pa3sBUTHE MPEACTABICHUA O HAayyHOM MeETOA€ TMO3HaHWsA U  (OPMHUPOBAHUE
HCCJIEI0BATEIBCKOTO OTHOIIECHUS K OKPYXKAIOLIUM SIBICHHSM;

¢dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa W3Y4YE€HHUS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

¢dopmupoBaHUEe YMEHUN OOBSACHATH SBJICHUS C MCIIOJIB30BAaHUEM (PU3MUECKUX 3HAHUN H
HAy4YHBIX JI0Ka3aTEIIbCTB;

¢dopMHpoBaHUE MPENCTABICHUH O PONU (U3UKHU JUIL PAa3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JocTikenne 3THX Leneld o0ecrednBaeTcsl peIleHHeM CIEAYIOUIMX 3a/Jad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

npuoOpeTeHne CUCTeMbl 3HaHUN 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOUAs] MEXAHUKY, MOJIEKYISIPHYIO (PH3HUKY, SJEKTPOJINHAMHKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dopMupoBaHHE yMEHUH TPUMEHITH TEOPETHUYECKHE 3HAHHUA JUISI OOBSICHEHHSA
buznyecKux SABIEHUN B MPHUPOAE U [UIsl NPUHATHS MPAKTUYECKUX pEIIeHUH B
MOBCE/IHEBHOM JKU3HH;

OCBOGHHE CIOCOOOB peUIeHHs] pa3M4YHBIX 3a7Jad C SIBHO 3aJaHHON (u3HuecKoit
MOJIEIBIO, 33/1a4, TIOPa3yMEBAONINX CAMOCTOATEIBHOE CO3JaHne (PU3UMYECKON MOJIEINH,
aJICKBaTHOW YCJIOBHUSAM 33a]1a4U;

NOHMMaHue (U3NYECKUX OCHOB M IPHUHIUIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHU Ha OKPYKAIOIIYIO CPENY;

OBJIQ/ICHUE METOJaMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS WM TPOBEICHHUS (PU3UICCKUX
OKCIEPUMEHTOB,  aHaJlW3a H  HUHTEpHpeTannd  HHOOpMAIMH,  ONpPEICIICHHS
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHWe YCIIOBUH Ul pa3BUTHSI YMEHUH MPOEKTHO-UCCIIEI0BATEIBCKON, TBOPYECKOH
NeSITeTbHOCTH.

Ha wuzydenune ¢usuku (0a30BBI YpOBEHB) Ha YPOBHE CpEeIHEr0 001Iero oOpa3oBaHHS
otBoautcs 136 vacoB: B 10 kimacce — 68 yacos (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2 yaca
B HEJIEINIO).

[Tpennaraemsliii B mporpamme o (Gpusnke nepevyeHp 1ad0paTOPHBIX M MPAKTHUECKUX padoT
SBIISIETCS PEKOMEHJOBAHHBIM, YYHUTENb JeNaeT BBIOOp MPOBEIACHHS IIaOOpaTOpHBIX padoT u
OTIBITOB C YUETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJEPKAHUE ObYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoze. Haydynsle MeTonbl NMO3HaHUS OKpyKaromero mupa. Pois
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MopenupoBanue (U3NYECKUX SBICHUH U mporeccoB. Haydynsle rumote3sl. Puzndeckue
3aKOHBI ¥ TeOpuH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpelmHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U YCKOpPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHUSI MaTEPHAIIBHON TOYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneliHoe naBmxeHue. J[IBUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas CKopocTh. llepuon u
yacToTa oopaieHus. LleHTpocTpeMHuTeIbHOE YCKOPEHHE.

TexHu4yeckue yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBH)KCHHE
CHapsJ0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAIINS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUXKEHUS.

[IpeoOpazoBanue NBHKEHUI C UCTIOIB30BAHHEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue nmxeHus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

Hamnpanenue ckopocTu npu JBHKEHUHU TTO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, n1abopamophvie pabomol

N3yuenne HepaBHOMEPHOTO JIBM>KEHHUS C LI€JIbIO ONPEETICHUS] MTHOBEHHOW CKOPOCTH.

WccnenoBanne  COOTHOMICHHMSI  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKCHHUH C
HayaJbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tena, OpOIMIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa
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[Tpuniun otHocutenbHOcTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCU€Ta.

Macca Tena. Cwuna. Ilpunuun cynepnosunmu cuil. Bropoit 3axkoH HeioTona mins
MaTepHaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MarepraibHbIX TOYEK.

3akoH BceMupHOTo TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuia cOnpoTUBICHUS
IIPU IBUKEHUU TeJIa B KUJKOCTH WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilnedo cunbl. YcinoBus paBHOBECHs
TBEPAOTO TEIIA.

TexHuueckne yCTpONCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIIUIHUKY, JABUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHne nHEepLUHH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AeQOopMaIiui.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHuE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yueHue ABMxkeHUs OpycKa 110 HaKJIOHHOM MJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKHHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOTO TEJIa, UMEIOILETO OCh BPAICHHUS.

Tema 3. 3akoHbl COXpaneHUusn 6 MexaHuKe

HNmnynbc MatepraibHOM TOUYKHU (Te€da), CUCTEMBl MaTepUaIbHBIX TOYeK. IMITynbc CUIlbl U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHITBI.

Kunerndeckass sHeprusi MaTepuaibHONH TOYKU. TeopemMa 00 WM3MEHEHMHM KUHETUYECKOU
DHEPIHH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHnnanpHbBle M HEMOTEHIMANbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMAIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBAa U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.
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[Tepexo MOTEHITMAIBHON SHEPTUH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHrne aOCOMIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO JABYX OJMHAKOBBIX HHTSHBIX
MasATHHUKOB.

HccnenoBanue cBs3M pabOThl CUJIbl C M3MEHEHHEM MEXAaHUYECKOM JHEepruM Tejla Ha
pUMepe pacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
BpoynoBckoe nBmxkenue. Juddysus. Xapakrep IBHKCHHS W B3aUMOJCUCTBHUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoamdecTBo BemiecTsa.
[locTostnHas ABorapo.

TennoBoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenscust.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUYECKOH TEOPHH
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkama temneparyp KensBuna. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3omporiecchl B UcaibHOM Tas3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHHe U30IIPOLIECCOB: U30TEPMA,
u30Xxopa, nzodapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COETUHEHUI.

OnbiThl O AUQPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens onbita LlTepHa.

OnbIThI, 1OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOIO B3aUMOJEHCTBHS.

Mopaenb, HUTIOCTpUPYIOLIAsk IPUPOY JABIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

OmnpeneneHnne Macchl BO3JyXa B KIJIACCHOM KOMHAaTe Ha OCHOBE H3MepeHUH o0béMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsIsT 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ u3meHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss SHEprHsi OAHOATOMHOTO
U7eanbHOro raza. Buasl Teronepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3TydeHHE. Y 1eJbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTHI PH TeIUIonepeiaye.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMonuHamukH. lIpumeHnenue
MIEPBOT0 3aKOHA TEPMOAMHAMHUKHY K H30MpoiieccaM. [ padudeckast HHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmonuHaMuku. HeoOpaTUMOCTh MpOIIecCOB B IPUPO/IE.
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Tennopsie MamuHbL. [[puHIMIBL eHCcTBUS TEIIOBRIX MantuH. [IpeoOpa3zoBanus SHEPTUM B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictust teroBoid mMammubl. Lukin KapHo n
ero Ko3((UIMEHT MOJIE3HOTO NeHCTBH. JKOIOTHUYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpoilcTBa M MPAKTUYECKOE IMPUMEHEHUE: [BUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue 3(upa B JATyHHOU TPYyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAIISA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Temionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOHMHBI, IBUTATeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3mepeHne yaeapHOU TEeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanne wu KoHneHcamws. Mcrmapenne wu  kureHue. AOCOMOTHAsS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHbli nap. Y aenpHas TemiaoTa napooOpa3oBaHUsl.
3aBUCHUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHUE: THUTPOMETP M TICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU  TIOJIYYCHUS COBPEMCHHBIX MAaTepuajioB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

KurieHre npu MOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMNYECKOTO BEIIeCTBA.

JIleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuxa

OnexkTpuzanys Teln. ONeKTpuuecKuid 3apsin. J[Ba BHMJa DIEKTPUUYECKUX 3apsioB.
[TpoBOIHUKY, TUDTEKTPUKHU U MOJIYIIPOBOJAHUKU. 3aKOH COXPAHEHUS JIEKTPHUUECKOT0 3apsiaa.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. Touednslid  37I€KTpUYecKH — 3aps.
Onektpuueckoe mone. Hanpsok€HHocTh 3nekTpuueckoro moss. [lpuHmmn cyneprno3uuuun
AIIEKTPUUYECKHUX NoJeH. JIMHIM HanpsKEHHOCTHU SJIEKTPUUECKOTO OIS

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOTHUKY M JMAIEKTPUKH B SJICKTPOCTATHUECKOM TIoJIe. J{MamekTprudeckast pOHUIIAeMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DneKTpoE€MKOCTh IUIOCKOTO KOHAEHCaTopa. ODHeprus
3apsKEHHOT0 KOHJIEHCATOpA.
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TexHu4eckne yCcTpoWCTBa M MPAKTHYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE DJICKTPONPUOOPOB, KOHICHCATOP, KOMHWPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEJl.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOoCTaTUYECKas 3alIMTA.

JMBNeKTpUKHU B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  3JEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
paccTosiHUSA MEX]ly HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3mepenue 21eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHHUS JIEKTPUUECKOrO TOKa. VICTOYHMKH TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTnH.

DneKTpuueckoe COIIPOTHBIICHHUE. VY aensHOE COIPOTUBIICHHE BEIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COEMHEHUE TPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNEeKTPOABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma 1
MOJIHOM (3aMKHYTOM) 3yiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJLJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHash MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [lomynpoBoJHUKOBBIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUCCOITHAITUS. DIEKTPOJIN3.

DneKTpruuecKkuil Tok B ra3ax. CaMOCTOSTENbHBIN 1 HECAMOCTOATENbHBINA pa3psaa. MoiaHuUS.
ITma3ma.

TexHnueckue yCTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTaT, HCTOYHHMKHM TOKa, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, DIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP CONPOTUBJIECHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MIOJIYTIPOBOJHUKOBBIN TMOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[IpsiMmoe m3MepeHue 3IeKTpoABMKYIIEH cuibl. KOpoTkoe 3aMbIKaHHE TallbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
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[TpoBOAUMOCTB 37EKTPOIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AYXa.

ORHOCTOPOHHSSI TPOBOIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOI0 COEAIMHEHHS PE3UCTOPOB.

N3mepenue HIeKTPOABWXKYLIEH CHJIBI HCTOYHHMKA TOKA UM €ro  BHYTPEHHEro
COIIPOTHUBIICHUSI.

Hab6monenue anexrpoinusa.

MexknpeaMeTHbIe CBSI3H

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 Kkiacce OCYyLIECTBISETCS C Y4YETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOIO ITO3HAHMSL:
SBJICHUE, Hay4HbIM (akr, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, TeOpus, HaOIrOAeHue,
AKCIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelmieHHEe CHUCTEMBl ypaBHEHWI, JHHEWHas ¢QyHKOms, mapabona,
runepooia, ux rpagMKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M MX IMPOEKIMHU HAa OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanndeckoe IBHKEHHE B KUBOU npupoze, nupdysus, ocMoc, TEI1oo0OMeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIaut, TEIJIOBOE PABHOBECHUE), SJICKTPUUECKHE SBICHUS B
’KUBOU TIPUPOIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX Tell, JKUAKOCTEH W Ta30B, 3JICKTPUUECKHE
CBOWCTBA METAJJIOB, AJIEKTPOJIUTUYECKAs AUCCOLIMALINS, FaJIbBAHHKA.

TI'eoepaghus: BNaxxHOCTH BO3]lyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodpa3oBaHNE IBUKEHUHN C MCIIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUITHUKK, WCIOJIh30BAHNE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHEro CropaHus, napoBas TypOuHa, OBITOBOM
XOJIOJUIIBHUK, KOHJAUIIMOHEP, TEXHOJIOTUHU MOJIyYeHHUs] COBPEMEHHBIX MaTepHUasioB, B TOM YHCIIE
HAaHOMAaTepHalioB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEP, dJIEKTPOHATrpeBATENbHBIE IMPHOOPHI,
AIIEKTPOOCBETUTENIbHBIE TPUOOPHI, TaIbBAaHUKA.

11 KJIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMaZHUMHAA UHOYKYUA

[TocrosiHHbIe MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
BekTop MarHuTHON MHAYKIMH. [I[puHIMN Cyniepno3niuy MarHUTHBIX NoJIed. JIMHUM MarHUTHOM
uHayKuuu. KapTtuHa aMHUI MarHUTHOW MHIYKIUU TOJIS IOCTOSIHHBIX MarHUTOB.

MarautHoe 1oJjie MpPOBOAHMKA C TOKOM. KapTuHa IMHMM MHIYKIUMU MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO MPOBOJAHHKA M 3aMKHYTOI'O KOJIBLIEBOI'O IMPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBie NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.
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Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsKEHHOW 4YacTUIlbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

SIBeHne DIEKTPOMAarHUTHOM MHAYKIMHM. [IOTOK BeKTOpa MarHUTHOM HMHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON UHAyKuuu dapanes.

BuxpeBoe siiekTpuueckoe IMoje. DNEKTPOJBMXKYIIass Cuia HHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HME CAMOMHIYKIIMU. DJIEKTPOIBIIKYILAs CUla CAMOMHAYKLIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE I0JI€.

TexHuueckue ycTpoicTBa M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOIBUraTEIb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL,, UHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOT'O MyYKa MAarHUTHBIM I1OJIEM.

JluHuY MHIYKIIUKA MarHUTHOTO TIOJIS.

B3aumozeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuita Amnepa.

HerictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH.

[IpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbl MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
IIOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3yueHne MarHuTHOTO TOJIsI KaTYIIKH C TOKOM.

HccnenoBanue eicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBI€HUS 2JIEKTPOMarHUTHOW UHAYKIIMH.

Paznen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KO1€0AHUS

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue Kojebanusa. ['apmoHuueckue
konebanus. Ilepwon, dactora, ammautyga u (daza konebaHuil. [IpyXUHHBIH MasTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHHME TapMOHUYeCKuX KojebOanuil. [IpeBpaieHue sHEpruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUSI B HUJI€ATHHOM
KoleOaTeIbHOM KOHType. AHAJOTUS MEXAYy MEXaHWYeCKUMU U DIEKTPOMATrHUTHBIMU
konebanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHyX/IeHHbIE MeXaHUYEeCKUE KoeOaHusl.
Pe3onanc. BeiHyX/I€eHHBIE 2I€KTPOMArHUTHBIE KOJIeOaHNs.

[lepemennsbIii Tok. CUHYCOMJANBHBIN MEpEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUCHNE CUJTBI TOKA U HAMIPSHKEHUS.
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Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUUICCKOW SHEPTHUH.
OKOJIOTUYECKME PUCKM IpU IPOU3BOJCTBE AIEKTpo3Hepruu. KynbTypa wucnonb3zoBaHus
AJIEKTPO3HEPTUU B IIOBCEITHEBHOM JKHU3HHU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: DSJIEKTPUYECKHM 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JIMHUU 3JIeKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeIbHOM CUCTEMBI (IPYKUHHBINA UM MaTEMaTHYECKUN
MasITHUK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6monenue pezonanca.

CB00OOHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmuorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
3IEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc npu mociieoBaTeIbHOM COEAMHEHUU PE3UCTOpA, KaTYIIKM MHAYKTUBHOCTH U
KOHJIEHCATOoPA.

Monenb TUHUY 2IEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

Hccnenoanue 3aBUCMMOCTHU NIEPUOA MAJIBIX KOJIeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipys3a.

HccnenoBanue TMepeMEHHOr0 TOKa B IEMM U3 IOCIEIOBATEIbHO COEIUHEHHBIX
KOHJICHCATOpa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHuueckue BOJIHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHus
u januHa BonHbL. [lomepeunble ¥ mpojosibHble BOJHBL MWHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3ITy4eHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHTanus BekTopoB E, B, V B asnekTpomarautHO# BojHe. CBOICTBa AIEKTPOMATHUTHBIX
BOJIH: OTpa)K€HHE, IMpeJoMJIeHHe, Moyspu3anus, audpakuus, uHrepdepenuus. CKoOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Paanonokanusi.

DNeKTPOMarHUTHOE 3arps3HEHNE OKPYXKaroIIe cpebl.

TexHuuyeckue ycTpoicTBa M IMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKA B TEXHHMKE W MEIULMHE, pajap, PaAuONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TONEPEUHBIX U MPOJA0IbHBIX BOJH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

HabmioneHue oTpaxxeHus U MPeIOMICHUS. MEXaHUYECKUX BOJIH.

Habmonienue nnrepdepeHny U AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HaHC.
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Habnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOW M YacTOTOMH
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPa)XXEHHUE, IMPEJIOMIICHUE,
noJsipu3aus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonuHeliHoe pacpocTpaHeHUe CBEeTa B OHOPOIHON cperie.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHWe H300paKEHUH B IIIIOCKOM
3epKaje.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMIICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnomienus. [lonHoe BHyTpeHHee oTpaxxeHue. [IpenenbHbId yron MOJHOTO BHYTPEHHETO
OTpPaXKEHUS.

Hucniepcus cBera. CiioxkHbIN cocTaB Oemnoro ceta. LIBer.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoeHne n3o0pakeHu B COOMPAIOIIUX U PACCEHUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. HWutepdepenius cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YciaoBue HaOMIOJEHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJIECHUU MOHOXPOMATUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHu4yeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAS ONTHKA, AUQpaKIMOHHAsS
peméTKa, NoJIIPOUI.

Jlemoncmpayuu

[IpssMmonuHEITHOE pacHpOCTpaHEHHE, OTPaKEHHWE M TperoMiieHne cBeTa. OnTtuueckue
pUOOPBHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. MoJieiab CBETOBOAA.

UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmronenue natepdepeHnnu cera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne mokazarens mpeIoMIICHHUS CTEKJIA.

HccnenoBanre CBONCTB N300pakeHU B JTHMH3AX.

HabGmronenue aucnepcun cBera.

Pa3znen 6. OcHOBBI crIeMAJIBHON TEOPUHM OTHOCUTEJIBHOCTH
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['paHunbl NPUMEHUMOCTH KJIACCHUYECKOM MeXaHWKH. [locTymarsl cnenuansbHOM TEOpuHn
OTHOCHUTEJIbHOCTH: HHBAapPUAHTHOCTh MOJYJISI CKOPOCTH CBe€Ta B BakKyyme, MPUHIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.

OHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHULIBI.

CBs13b MacChl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTULIBI. DHEPI sl TIOKOSI.

Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. Dopmyna [lranka cBs3u sHEPruM POTOHA C €r0 YACTOTONH. DHEPTUS U UMITYIIbC
doroHa.

OtkpeiTie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa 11 hotodddekra. «KpacHas rpanuma» horodddekra.

JlaBnenue ceera. Onwitel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHUYECKHE YCTPOMCTBA M TPAKTHYECKOE NpUMEHEeHHe: (PoTodnemMeHTt, (OTOdaTUuK,
coJlHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®Doto3ddeKT Ha YCTAaHOBKE C IIMHKOBOH TUIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

CBeToaHoI.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. Ilnaneraphas
monenb atoMa. [locrynarelr bopa. U3nydenue u nmornomeHue (poTOHOB MpH Mepexoje aToMa ¢
OJIHOTO YypOBHSA »HEpruu Ha Jpyroil. Buasl cnextpoB. CHekTp YpOBHEHl SHEpruu aroma
BOJIOpOJA.

BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoinsa. KopnyckyispHO-BOJIHOBOM Tyanu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3TyYEHHE.

TexHuueckue yCTpOCTBA UM MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHbIA aHaINu3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Ornpeznenenne JIMHBI BOJIHBI Jlazepa.

Habmronenue nuHeRYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Habmonenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe sa0po

OKCIMEPUMEHTHI,  JTOKA3bIBAIOIINE  CIIOKHOCTH CTPOCHHsI  sjpa. OTkphITHE
paaguoaktuBHOCTH. OmbITHL Pe3epdopaa mo onpeneneHno coctaBa panoakKTUBHOTO H3TYUEHUS.
CsoiicTBa anbda-, 6eTa-, raMma-u3IydeHus. BiusHue paquoakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpeiTHe TpoTOHAa W HeiTpoHa. Hyknonnas monens sapa IeiizenOGepra—lBaHeHKko.
3apsn sapa. MaccoBoe uucio siapa. M30Tormsl.



15

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacmaj. ['amma-uznydeHue. 3aKoH
paZioaKTUBHOIO pacraja.

DHeprusi CBSI3M HYKJIOHOB B sijipe. SnepHbie cuibl. Jledekt Macch spa.

SInepusle peakuuu. [lenenue u CUHTES SIEp.

Snepusiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOiieMbl W TMEpPCIEKTHBBI  SAECPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHOM SHEPreTUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE [TO3UTPOHA.

MeTo/1b1 HaONIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTHHBI MUpA.

TexHu4eckue yCTpOMCTBAa M NMPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHna,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CU€TunK HOHM3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Ortanbl pa3BuTus acTpoHoMuu. llpukiiagHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHUE
ACTPOHOMHH.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKCHHUE.

Conneunas cucrema.

Connue. Conneuynass axkTuBHOCTb. Mcrtounuk sHeprun ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTePUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJIacC — CBETUMOCTbY». 3BE3IbI
[JIaBHOM TOCJENIOBAaTEIIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TIJIaBHOU
NOCIIe0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. (CoOBpeMEHHBIE MPEACTABICHUS O
MPOUCXO0KACHUH U BoJtoIMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsrii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nemwkenne Coinnia B ['anaktuke. Tumsl
rajJlakTUK. PagnoranakTuky U kBazapel. YEpHbIE NBIPHI B siIpax rajlakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06na. Pazberanue ramaktuk. Teopus
bonpioro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yyenuueckue nabnrooenus

Habumonenns HeBOOPYKEHHBIM IJ1a30M C UCIHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, mianer, Mieunoro IlyTu.

O0o0maroniee moBTOpPEeHNE

Ponp ¢u3nku u acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHUYECKOW, COIMAIbHOW M
THYECKOH cdepax [IesATETbHOCTH 4YeloBEeKa, pojlb M MecTo (U3MKM M aCTPOHOMHMHU B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pojib (QHU3MUECKOM Teopun B (GopMUPOBAHUH
MpeJICTaBICHUH 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpa B 0011EM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeamerHblie CBA3H
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N3yuenne kypca ¢uzukm 06a3oBoro ypoBHsS B 11 Kimacce oCymecTBiseTcs ¢ Y4ETOM
COJIEp/KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusi, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOIO IIO3HAHUS:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uveckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
3KCHEPUMEHT, MOJAECIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLIUU: CHHYC,
KOCHHYC, TAaHIE€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI U HUX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC SJIEMEHTAPHBIX (PYHKIIMIA,
MPU3HAKU I0J100MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAU TUIOCKUX QUryp U 00bEMa Tel.

buonoeusn: snexrpuyeckue SBICHUS B JKMBOM Npupoze, KojeOaTenbHBbIC IBIKEHUS B
JKUBOU IPUPOJE, ONTUYECKHUE SBICHUSA B JKUBOM INPUPOJE, NEUCTBUE DPAJHMALMM HA JKUBbBIC
OpraHU3MBlI.

Xumus: cTpoeHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPABIX TeT,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHuTHBIE MOJIOCA 3€MJIM, 3aJIEKH MAarHUTHBIX PYZ, (POTOCHEMKA 3eMHOI
MOBEPXHOCTHU, IPEICKAZAHNE 3EMIIETPICECHUII.

Texnonozus: TMHUN 3JEKTPONEpEiay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOABUTATEb,
WHAYKIMOHHAs TIeYb, pajap, paauoNpHEMHUK, TeNeBHU30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKLIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHAst OaTapes.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbI1  ypOBEHB) JIOJDKHO  OOECHEYHUTh  JOCTHUKEHHE  CIEAYIOIIUX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mpeamera «PHU3MKa» JODKHBI OTPaXkaTh
TFOTOBHOCTh M CIIOCOOHOCTh O0Y4YaroLIMXCs PYKOBOJCTBOBATHCSA CHOPMHUPOBAHHON BHYTPEHHEH
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, TMO3UTHBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOILECTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealnu3alliid OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBHOM e TeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCUTAHUS:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYYaIOMIErocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

HOPUHATHE TPAAULMOHHBIX OOIIEUEIOBEUECKUX TI'YMAHUCTHUYECKUX U JIEMOKPATHMUYECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3allu;

yYMEHHUE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMEU 1 HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHHTaPHOH W BOJIOHTEPCKOH IEATEITLHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTb POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, aTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OIICHWBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEUICHHUsS, OPUEHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B JIEATEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pPA3IUYHbIM cdepaM NpoPecCHOHATBHON JeSTeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:
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C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIbTYphl, OCO3HaHHME IJIO0AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICHMCTBHM B OKPYKAIOUIEH Cpele HAa OCHOBE 3HAHMS
L€ YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA,;

pacuIMpeHue OIblTa JEeATEIbHOCTH 3KOJOIMYECKOW HalpaBIEHHOCTH Ha OCHOBE
UMEOIIUXCcs 3HaHUi 110 (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PrU3HYECKON HAYKHU;

OCO3HaHME LIECHHOCTU HAyYHOU JEATeNIbHOCTH, TOTOBHOCTh B IPOLIECCE U3YUEHUS (PUUKU
OCYIIECTBIIATh IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Bba3oBble JJornueckue aeicTBUA:

CaMOCTOSITENILHO (DOPMYITMPOBaTh M aKTyaJU3MPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JIOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a HMEIOIINXCS MaTepUAThHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IENSIM,
OIICHUBATh PUCKHU MOCJIECACTBUI JACSITEIILHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PAaOOTy B YCIOBHUSAX PEAIbHOTO, BHUPTYIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSATHSIMH W METOoAaMu (pU3UYecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHHS;

BIIAJICTh BHUJAAMH JCSATEIBHOCTH MO TOJYYSHHIO HOBOTO 3HAHMS, €ro HHTEpPIpEeTaIlnu,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIJABUTATH
TUTIOTE3y €€ peIIeHHsl, HaXOJWUTh apryMEHTHl JUIsl JO0Ka3aTelbCTBA CBOMX YTBEP)KICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7aud pe3yiabTaThl, KPUTHUYECKU
OIICHUBAThH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJaud B OOpa30BATEIHHOM ACSTEIBHOCTH, B
TOM YHUCIIE TIPU U3yYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MIPUOOPETEHHBIHN OIBIT;

YMETh IEPEHOCUTH 3HAHUS 10 (PH3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;
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YMETb MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIbHbIE OAX0Abl U PELICHHUS;

CTaBUThH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HaBbIKAMU MOJy4YeHUs MH(OpManuu (GU3NYECKOTO COJACpPKAHUSA U3 UCTOUHUKOB
pasHbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBJIATH IOMCK, aHajiu3, CHCTEMAaTU3aLUI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUIOB U (OPM IMPE/ICTABICHHUS;

OLIGHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIBb30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pEeLICHUH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3ALMOHHBIX 3aJad C COOMI0JEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;

CO3/1aBaThb TEKCThl (DU3MYECKOTO COJAEpKaHUs B pPa3IMYHbIX ¢opmarax c yd&ToMm
Ha3HaueHUs MHPOpPMALMU U LEJIEBOM ayauTOpuHu, BBIOMpas ONTUMAIBHYIO  (GOpMYy
IIPEJICTaBICHUS U BU3YyaIU3a1H.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUSA:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (PU3UKHU M BO BHEYPOUHOI! 1€ TEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH ¥ CMATYaTh KOH(MDIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOI0 TOYKY 3PEHHUSI C HMCIOJIb30BAHHUEM S3BIKOBBIX
CPEJCTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHON U MHANBUAYAILHON pabOTHI,

BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUM C Y4€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEN Ka)J0ro WIeHa KOJUIEKTHBA;

MPUHUMATh LEJIU COBMECTHOH JESITEIbHOCTH, OpPraHUW30BBIBATH M KOOPAMHUPOBATH
JEUCTBUA IO €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJU C Yy4ETOM
MHEHUI Y4aCTHHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXJIOTO yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE NPOEKTHI, OLEHUBATh UJEU C IMO3ULMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBISATh TMO3UTHUBHOE CTPATETMYECKOE TMOBEAECHUE B PA3JIUYHBIX CHUTYyaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B o0OJacTu (QpU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH DPEIICHHs] PACUETHBIX M KAa4eCTBEHHBIX 3ajad, IJIaH
BBITIOJIHEHHSI TIPAKTHYECKOM pPabOThI ¢ Y4ETOM MMEIOMIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
pacHIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pEILICHHUE;
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OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULIUMKA B OO0NACTH (PU3HKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JICHCTBHIA
Y MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYIHX IIPU aHAIMU3€E PE3yIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B npouecce nqoctuxkeHus IMYHOCTHBIX PE3YJIbTATOB OCBOEHMSI IPOrpaMMBbl 10 PU3UKE IS
YPOBHSI CpEIHEr0 0o0mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS MOIMOHAIBHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTH HAIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOUICH CTPEMIICHME K JOCTHKECHHUIO LEIU U YCIIEXY,
ONTHUMU3M, HHUIIMATUBHOCTb, YMEHHE JEHCTBOBATH UCXOMS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE ApPYTuX,
YUUTBIBATh €TI0 IPU OCYIIECTBIEHUH OOILIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTHMU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Yy OOYUaIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayyHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKOHN
JESATEIILHOCTH JIIOEH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PHU3NYECKUX MOJeNiel: MaTepHuaabHas
TOYKa, MHEpLUalbHas cHcTeMa OTCYéTa, aOCOJMIOTHO TBEPIOE TEJIO, WACANBHBIM Ta3, MOJEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUHBINH DJIEKTPUUECKHUM 3aps] MpPU PELICHUU
du3nUeckux 3a1ay;

pacro3HaBaTh (pU3MUecKHe sBIEHUS (Mpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUH CTPOEHHUsS BeUlecTBa M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojaeicTBue Tei, auddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
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(oxJaXKJIeHUN), TEIJIOBOE paBHOBECHUE, UCIIAPEHNE, KOHACH ALV, TUIaBIeHNUE, KPUCTAJUIN3aLu,
KUIIEHUE, BJIAKHOCTh BO3/lyXa, HOBBILIEHUE JABJICHMS raza IPU €ro HarpeBaHUU B 3aKPbITOM
cocyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI raza B HM30IpoLEccax, 3JIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBIBATH MEXAaHUYECKOE JIBUIKCHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IyTh, NEpeMELIEHUEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJbC Tela, KHHeTHYecKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IMpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIOIB3YEMbIX BEIMYUH, HX
0003HaUeHMsI U €JUHULIBI, HAXOJUTh (JOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUUUHY
C IpyT'MMU BEJIMYMHAMU;

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3Ys
¢u3nyeckue BENWYHMHBL: JABJICHHWE Tasza, TeMIleparypa, CpenHss KUHETHYECKas DSHEprus
XA0THYECKOT0 JBM)KEHUSI MOJIEKYJ, CPEIHEKBAJpaTU4HAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Kod(pQGUIMEHT MOJE3HOro JNEHCTBUS TEIIOBOIO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHHUIBI, HAXOJUTHb (OPMYIBI, CBS3BIBAIONIME JAaHHYIO (U3NYECKYIO
BEJIMYHMHY C APYTUMH BEIUUMHAM;

OIUCBIBATh MU3YYEHHBIE 3JEKTPUYECKHUE CBOMCTBA BELIECTBA M DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONB3YST (PU3NYECKUE BEIMYUHBL AJEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HAnpsDKEHHOCTh  TOJIS,, IOTEHLMAJ, PAa3sHOCTh IMOTEHLUMANOB; IpPU OINUCAHUU IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO003HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIMUUHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3ysd (DU3MYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro tarotrenus, |, |l u Ill 3akonsr HbroTOHa, 3aK0oH coxXpaHeHuUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIMII CYNEpIIO3ULMU CHJI, TPUHLIUI
paBHOIIPaBUSI MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETHUECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CpPEJHENW KHWHETUYECKOW HHEPrHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOrO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTUYeCKOe BhIpaKEHUE U YCIOBUS (TPaHULlbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3Iuy4aTh yCIOBUS MX O€30MMaCHOTO UCIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 10 HCCIIEAOBAHUIO (PU3MUECKUX SBJICHUH M MPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, 0pu 3ToM  (OpMYIHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTDH OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILECTBIISATh TpPSIMBbIE W KOCBEHHBIE H3MEpPEHHUS (PHU3UUYECKUX BEIWYHMH, NPH ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO M3MEPEHUsT M HCHOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPENIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMH BEIMYMHAMU C HCIHOJB30BaHUEM
OpSAMBIX HW3MEPEHUH, MpH OSTOM KOHCTPYMPOBaTh YCTaHOBKY, (PUKCHpPOBaTh pe3ylbTaThl
MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKHX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JI€aTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;



22

coOnrofarh mpaBuiaa O€30MacHOr0 TpyAa MPU NPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4e€OHOr0 SKCIIEPUMEHTA, Y4E€OHO-UCCIIEOBATENLCKOM M IMPOEKTHOW JESATEIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemiath pacy€THblE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCIONIb3Ys
buznyeckue 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHsI 3a/1a4i BEIOMPATh (PU3NYECKYIO
MOJieJIb, BBIACHATH (U3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXoIuMble IJs e€ peleHus,
IPOBOJIUTH PACUYEThI U OLIEHUBATH PEAIbHOCTH MOJyYCHHOTO 3HaUCHHsI (PU3MUECKON BEIIMYHHEI,

pemath KayecTBEHHBIE 33/1a4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYMBYIO IIETIOUKY
paccyXJIeHUM ¢ OMOpPOi Ha U3yUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

UCIONIb30BAaTh NPU  PEIICHUMH Y4eOHBIX 3a7ad COBpPEMEHHBbIE HH(OPMAalUOHHbIE
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH U TPEICTAaBICHHUS y4eOHOH u
HAYYHO-TIOMYJIIPHONW HMH(OpPMAIUM, MOJYYCHHOM W3 PA3IUYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OpMALINIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETHUYECKUE 3HAHWSA 1O (U3UKE B TOBCEIHEBHOW JKU3HU JIJIS
obecrnieueHrs 6€30MacHOCTH MpU OOpaIllEeHUH C IPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, JIJIS
COXpaHEHHUS 3I0POBbS U COOIIOICHUS HOPM IKOJIOTUYECKOTO TTOBEACHHS B OKPY>KaIoIIel cpee;

paboTark B TpyIIIe C BHITOJHEHUEM PAa3UYHBIX COLMANBHBIX POJICH, INITAHUPOBATH PadOTy
TPYIIbI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATEIIHOCTH B
HECTaHJIAPTHBIX CUTYallUsIX, aIeKBAaTHO OLICHMBATh BKJIAJ Ka)JOrO U3 yYAaCTHUKOB TPYIIIHI B
pelieHne paccMaTpUuBaeMoOi IPOOIEMBI.

K xonuy oOyuenus B 11 kjacce npeamMeTHble pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxartb cHOPMUPOBAHHOCTh Yy O0OYUaAIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEpAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOUW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
JEeSTEIIbHOCTH JIFOJIeH, IEJI0OCTHOCTh U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMEHEHUS W3YYCHHBIX (U3WYECKUX MOJACNCH: TOYCUHBIN
DIIEKTPUYECKUI 3apsii, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, sJAepHas MOJETIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SIpa MPH pelieHnr GU3HUECKUX 3a7a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOLIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKHM M KBAaHTOBOM (DM3MKH: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE MArHUTOB, JJIEKTPOMArHUTHAs
WHAYKIHS, ACWCTBUE MArHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3aps,
AJIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBI, IPSMOJIMHEIHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, HuHTepdepeHuus, audpakuus W TMOJSIpU3alUsg CBETa, JUCIEpCUsi CBETa,
dorornekrpudeckuit 3¢ ekt (porodddekr), CBeToBOE NaBleHUE, BOSHUKHOBEHUE THHEIYATOrO
CIIeKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaliOAKTUBHOCTb;

OIMCHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPHUYECKYIO TIPOBOAMMOCTD Pa3IMYHBIX CPEI) M AJIEKTPOMArHUTHBIC SBICHHS (IIPOIECCHI),
UCTIONB3Yysl (U3UYECKHUE BEITUYMHBL: DIEKTPUYECKHH 3apsil, cuja TOKa, DIEKTPUYECKOe
HaInpsOKeHUe, SJEKTPUUIECKOe CONPOTUBIICHNE, pa3HOCTh MOTEHIMAJIOB, JIEKTPOABMKYIIAs CUIIa,
paboTa TOKa, MHAYKLUHS MarHUTHOTO mMojs, cwia Awmmepa, cwia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, YHEPTHs AJIEKTPHUYECKOTO0 M MAarHWTHOTO TIOJEW, TMEepPHOJ W 4YacToTa KoyueOaHWi B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TapPMOHUYECKUX JIEKTPOMArHUTHBIX
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KosieOaHul, (POKYCHOE pacCTOSIHUE M ONTHYECKas CWia JIMH3bI, NPU ONHCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIOIB3YEMbIX BEIMYMH, WX O00O03HAuUCHHUS W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

ONHKCBHIBATh M3YYECHHBIC KBAHTOBBIC SIBIEHUS W TPOLECCHI, HCMONB3Ys (PHU3NUECKUE
BEJIMYUHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJWHA BOJHBI M 4YacTOTAa CBETa, DHEPIus U
UMIynbCc (OTOHA, MEPHOJ IoJlypaclaja, SHEpPrus CBSI3M ATOMHBIX siep, IPU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEIUYMH, MX OO0O3HAUYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIINE NAHHYIO (PU3MUECKYIO BEIUYHHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIISITh 3HAYEHUE (PU3MUECKON BEIUYMHBI;

aHAJIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBIEHUS, UCIOJB3Ys (DU3MUECKHE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBI IIOCJEAOBAaTENIbHOIO U MMAPALIEIBHOIO COEIMHEHUS
IIPOBOJHUKOB, 3akOH JIKoyms—JIeHna, 3aKOH JJIEKTPOMAarHUTHOM  MHIYKLMUH, 3aKOH
IPSIMOJIMHEMHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPaKCHUs CBETA, 3aKOHBI IIPEIOMJICHUS
CBETa, ypaBHeHME OMHHIITeHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHs] SHEPrHM, 3aKOH
COXpPAaHEHHsI MMIIYJbCa, 3aKOH COXPAaHEHHs DIIEKTPUYECKOrO 3apsjia, 3aKOH COXpPaHEHUs
MacCOBOIO 4YMCIIA, MOCTyJaTbl bopa, 3aKOH PajgMOaKTMBHOIO pacmnajna, MpU HTOM pas3iInyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPRKEHUE W YCIIOBHs (TpaHULIBL,
00J1aCTH) TPUMEHUMOCTH;

OIPENENATh HANPABICHUE BEKTOPA MHAYKIMM MATHUTHOIO IIOJS NPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

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

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOI30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHUH: 1pH 3TOM  (OpPMYIHpPOBATH
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOABI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpATh ONTUMANbHBIA CHOCOO H3MEpPEHUs M MCMOJIb30BaThb HM3BECTHBIE METOJbl OIEHKU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IMPSIMbIX U3MEPEHUH:
IOpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHpOBaTh PE3yNbTaThl MOJYyYEHHON 3aBHCUMOCTH
¢u3nyecKkux BEIWYMH B BHAE TaOIuIl M TpapuKOB, JeJaTb BBIBOABI IO pe3yJbTaTam
WCCIIEIOBAHMS;

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpH IMPOBEJCHUM HCCIENIOBaHMM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTENIbCKOM M TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JIaOOpaTOPHOTo 000PYAOBAHMUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJeNblo, HCIONb3ys
¢du3nyeckre 3aKOHbBI M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (PU3NYECKHE BEIUYMHBI M (POPMYIbI, HEOOXOAMMBIE Uil €€ pelIeHHS,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,

pemarb KayeCTBEHHBIE 3aJa4M: BBICTPAMBATh JIOTMYECKH HEIPOTHBOPEYUBYIO LEMNOYKY
paccyXIeHU! ¢ ONOpPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBJICHUS;

UCMOJIb30BaTh MPH pPELUIeHUHM Y4YeOHBIX 3aJad COBpPEMEHHbIe HH(OpMAIOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAUU U IpeICTaBiIeHUs] ydeOHOU u
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBAThH MOJTy4aeMyto HH(POPMALIUIO;
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OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MaCHOT0 MCIIOJIb30BAHMSI B TIOBCEJHEBHOM JKU3HU;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HAaYKH, B 00BSCHEHHE IPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKUE 3HAHMUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHrs 6€30MacHOCTH MPU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, JIJIS
COXpPaHEHHS 3I0POBbsI U COOIIOZICHHS HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpere;

paboTaTh B TpYIIE C BHIIOIHEHUEM PA3IHMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh padoTy
IpYOIbl, palMoOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, aIeKBaTHO OLICHWBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB TPYIIIbI B
pelIeHne paccMaTpruBaeMoi MPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu@ppoBbIe
Ne i/ P KonrtpoabHbie IIpakTnyeckue (up )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bubnunoreka LIOK
1.1 ®u3nka U METOJIbl HAYYHOT'O TIO3HAHUSA 2 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3zgen 2. MEXAHUKA
bubnuoreka [{OK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
22 Aunamika ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnorexa [JOK
' TEOpHHU https://m.edso0.ru/7f41bf72
but6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoteka [IOK
' @da30BbIe NEPEXOIBI https://m.edso0.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Pasznen 4. JIEKTPOAUHAMUKA
bubnunoreka LIOK
1 MEKTPOCTATHKA 10 ! https://m.eds00.ru/7f41bf72
[TocTostHHBIN 3NeKTpUYeCKUil TOK. TOKHM B bubmmoreka [JOK
4.2 12 1
Pa3IMYHBIX Cpesax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PesepBHOE Bpems 2 1 (BIIP)
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@ppoBbIe
Ne i/ P Kourpoubnuble | IIpakTuyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
Paznen 1. JIEKTPOANHAMUKA
MaruuTtHoe nojie. DIeKTpOMarHiuTHas bubmorexa [IOK
1.1 11 1 3 https://m.edso00.ru/7f41c97
WUHIYKIHS c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHbI
bubnunoreka LIOK
MexaHuueckue U dJIeKTPOMarHUTHHIE
2.1 9 1 https://m.eds00.ru/7f41c97
KoJieOaHus c
MexaHnueckue U EeKTPOMarHUTHHIE bubmorexa [OK
2.2 P 5 1 https://m.edsoo.ru/7f41c97
BOJIHBI c
bubmmoteka IIOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41c97
c
Hroro no paszneny 24
Pasznen 3. OCHOBBI CHEIIMAJIBHOM TEOPUHU OTHOCUTEJBHOCTH
. but6mmoreka [IOK
OCHOBBI CIeIHANILHOM Teopun
3.1 4 1 https://m.edsoo.ru/7f41c97
OTHOCUTCIIBHOCTHU c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 4
Pa3nen 4. KBAHTOBASI ®U3UKA
bubnunoreka LIOK
4.1 DIJIEeMEHTHI KBAHTOBOW OITHKHU 6 https://m.edso0.ru/7f41c97
c
bubnunorexa LIOK
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/7f41c97
c
bubnuoreka [{OK
4.3 ATOMHOE SApO ) https://m.edso0o.ru/7f41c97
c
Htoro no paznemny 15

Paznen 5. JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKU

bubnunoreka LIOK
5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPHUZUKHI 7 https://m.edso0o.ru/7f41c97
c
Hroro no pasneny 7
Paznen 6. OBOBIIAIOILIEE IOBTOPEHUE
bubmmoteka IIOK
6.1 O06o0m1aro1iee TOBTOPCHHE 4 https://m.edsoo0.ru/7f41c97
c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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IMPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpUMEpaxX poJib W MecTo (u3uKku B
(hopMUPOBaHMHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH

moaei

10.2

Y4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualibHas TOYKa, MHepIUalbHas cucTeMa OTc4€Ta, abCONIIOTHO
TBEPAOE TENO, UACAIBHBINA I'a3; MOAEIU CTPOCHUS Ia30B, JKUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3apAl — IpU PELICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (u3mueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKON Teopuu
CTPOCHMsI BELIECTBA U  JJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE MaJieHHe
T€d, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLUs, B3aUMOJCIHCTBUE TeE;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oObéMa Tel TMpH  HarpeBaHUM
(oxJlaXkeHnNn), TeIJIOBOE€ paBHOBECHE, HCIApEeHHe, KOHIEeHCcalus,
IJIaBJI€HUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3anus TCJ, B3aHMO/ICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYEecKHe
BEJIMYUHBL: KOOPJIHWHATA, IIyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWJIa, WMIOYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMabHasl dSHEpPrHs, MeXaHudeckas pabora, MexXxaHHuYecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICH
UCIOJIb3YEMBIX BEJIWYHMH, MX OOO3HAu€HUs M €JAMHULIbI, HaXOAWUTH
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYNHaMU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€lI U TEIJIOBHBIE
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SIBJICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TeMIeparypa, Cpe[Hsisi KHHETHYEeCKash JHEPrus XaOoTHYECKOTO
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJMYECTBO  TCIUIOTHI, BHYTPEHHss dSHeprus, paborTa Ta3a,
KO3(pPUIIMEHT TOJIE3HOTO0 JEUCTBUS TEIUIOBOTO JBUTATEINS, MIPH
OINMHCaHUU IPaBUIIBHO TPaKTOBaTh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(GbopMyJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIUYMHY C APYTUMHU

BCIIMYHUHaAM

10.6

10.7

OnuceiBaTh M3YYEHHBIE JJIGKTPUUECKHE CBOWMCTBA BEIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONb3ys (hU3UYECKHe
BEJIMYMHBI: JNEKTpUYECKUN  3apsf, JNEKTPUYECKOE  TIOIIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHIUAJIOB;, MpH
OTMHMCAaHUU TPABUIBLHO TPAKTOBATHh (PU3MUECKHUI CMBICT MCIOJIb3YEMBbIX
BEIIMYHMH, WX OOO3HAYCHHUS W CIWHUIBI, YKa3biBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BEiIn4YnHaMu

aHaIM3UpoBaTh (PU3MUYECKHE MPOLECChl M  SABJICHMS, HCHOIb3Ys
¢bu3nvecKkne 3aKOHbI U MPUHIUIBL: 3aKOH BCEMUPHOTO TsroTenus, |, 11
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHUsS MEXaHUYECKOH IHEpruu,
3aKOH COXpaHEHMsI UMITYJIbCA, IPUHLUI CYNEPIIO3UIIMNA CUJI, TPUHLINII
paBHONpABUsS HMHEPLUUAIBHBIX CHUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPUI0O CTPOEHHUS BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKOH SHEpPruu TEIUIOBOTO JBUKEHMSI MOJIEKYI C
aOCOJIIOTHON TeMIlepaTypol, MepBbIi 3aKOH TEPMOJMHAMUKH; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu 3ToM
pa3nuyarh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €r0 MaTEeMAaTU4YECKOe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH

10.8

10.9

OOBACHATH OCHOBHBIC TPHUHIIUIBI JCHUCTBUS MalluH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuuaTh yCIOBHS UX 0€30MacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
aToM (opmyaupoBaTh mpobieMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

10.10

OCYH.[CCTBJBITL npsaMbIC W KOCBCHHBIC H3MCPCHUMA (1)I/I3I/I‘-IGCKI/IX
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BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO0 HM3MEpPEHHUS U

HCIIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKH HOFpCHIHOCTCfI H3MepeHHI>'I

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAY (DU3HUECKUMH BEIMYHMHAMHU C
WCIIONB30BAHUEM IIPSAMBIX H3MEPEHMM; IMPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCUPOBATh pe3ylbTaThl IOJIYYEHHOH 3aBUCUMOCTHU
(Gu3NYeCKUX BEJIMYUH B BUE TAOIUIl U TPAPUKOB, EIaTh BHIBOJBI MO

pe3yJibTaTaM UCCIIeA0BAHUS

10.12

10.13

10.14

Cobnromate mpaBwia  0€30MaCHOTO  TpyJda TpPU  IPOBEICHHH
UCCIeOBaHM B paMKax yd4eOHOro OKCIIepHMEHTa, Yy4eOHO-
MCCIIEIOBATENILCKOM M TPOEKTHOM AEATENBHOCTH C HCIIOJIb30BaHHEM

W3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 00OPYAOBAHUS

Pemarp pacuérHble 3a1auMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
WCTIONIB3Ysl (PU3MYCCKUE 3aKOHBI W TIPUHITUIBI, HAa OCHOBE aHAM3a
yCIIOBUSI  3aJaud  BbIOMpATh  (U3UYECKYI0 MOJENb, BBIICTATH
¢bu3nueckrue BeNIUYUHBI U (HOPMYIIbI, HEOOXOTUMBIE AJsi €€ pelIeHHs,
MIPOBOAUTH PAcU€Thl M OLEHUBATh PEATLHOCTH MOJIYYEHHOTO 3HAUYCHUS

(hU3HUECKON BETUIMHBI
Pemrate  KayecTBEHHBIC  3ajayd:  BBICTPAMBaTh  JIOTHMYCCKH
HEMPOTUBOPEUYMBYIO IIEMIOYKY PACCYKICHUN C OMOPOH HAa M3yYCHHBIC

3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

10.15

Hcnonp3oBaTh mpu  pelieHuH yuyeOHBIX 3aJad  COBpPEMEHHbBIE
WH(GOPMALIMOHHbIE TEXHOJOTUM JUIs IOMCKA, CTPYKTYpUPOBAHUS,
UHTEpHpEeTalMi M MpeJICTaBIeHUs y4yeOHOM W Hay4yHO-NOMYJISIPHOM
nH(pOpMaLIMHY, MOJYYEHHON U3 pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAIM3UPOBATh MOJy4aeMyl0 HH()OpMaIUIO

10.16

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonb30BaTh TEOpeTHYECKHE 3HAHUSA MO (U3MKE B IMOBCEAHEBHOM
KHU3HH 17151 o0ecriedeHns 0€30MacHOCTH Ipu 00palleHnH ¢ prudopamu
U TEXHWUYECKUMH YCTPOHMCTBAMHM, JJISI COXPAHEHUS 3I0POBBS W

COOJIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJICHHUS B OKpY Karollel cpefie

10.18

PabGoratp B rpyIine ¢ BHIMOJHEHUEM PA3JIMYHBIX COITMATBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TPYMIbl, PalMOHAIBHO  paclpenessiTh
00SI3aHHOCTH ¥ IIJIAHUPOBATh JEATENHHOCTh B HECTaHIAPTHBIX
CUTyalusAX, aJE€KBATHO OLEHUBATH BKJAJ KaXIOTO0 U3 YYaCTHUKOB

TPYIIIBI B pellIeHne paccMaTpuBaeMoi mpoodieMbl
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IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

JIeMOHCTpHPOBATH HA MIPUMEPAX POJIb M MECTO (U3UKU B OPMHUPOBAHUHU
COBPEMEHHON HAay4YHOW KapTUHBl MHUpPAa, B PA3BUTHH COBPEMEHHOM
TEXHUKHM M TEXHOJOTUMH, B MPAKTUUYECKON JESATEIIbHOCTU JIIOJIEH,

LEJIOCTHOCTD U €IMHCTBO (PU3MUECKON KapTUHBI MUPA
VY4uThIBaTh TPaHUIBl NPUMEHEHUS HM3YYEHHBIX (PU3MUECKUX MoJeneil:
TOUCYHBIN 3JEKTPUUECKUN 3apsijl, siAepHas MOJAENIb aToMa, HYKJIOHHas

MO/IEJIb AaTOMHOTO Si/Ipa MPH pelIeHNH (PU3NIECKHUX 3a/1a4

11 KVIACC
Koxa
MPOBEPAEMOro
pe3yJbTara
11.1
11.2
11.3
114

Pacnio3naBate ¢usnveckue siBiIeHUs (TPOLECCH) M OOBACHATH MX Ha
OCHOBE  3aKOHOB  JJIEKTPOJMHAMUKA U  KBAHTOBOW  (PU3MKHU:
UIEKTPUUECKasi IPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHMTHOE NercTBUS TOKa, B3auMO/IeIiCTBHE MarHuToB,
JNEKTPOMAarHuTHas MHAYKLUS, JEWCTBUE MAarHUTHOTO TMOJsI  Ha
IIPOBOAHUK C TOKOM M JBIKYIIMHCS 3apsf, D3JIEKTPOMAarHUTHBIE
KonebaHus M BOJIHBI, MpPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpakeHUe, NMpeIoMIICHHEe, UHTeppepeHLns, TudpaKus U TOISpU3aLHs
CBeTa, Jaucmnepcusi cBera, (porosnexkrpuueckuil apdext (potorddexr),
CBETOBOE [IaBJIECHHE, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa aroma

BOAOPOAa, CCTCCTBCHHAA U UCKYCCTBCHHAA Pa/IUOAKTUBHOCTD

OnuceiBaTh  W3yueHHBbIE  CBOMCTBAa  BellecTBAa  (QJIEKTPHUYECKUE,
MarHMTHbBIE, ONTHYECKHUE, DJIEKTPUYECKYIO IPOBOAUMOCTH PA3JINYHBIX
cpen) W DIEKTPOMarHUTHbIE  SIBJI€HUS  (TPOILIECCHI), HCIONb3YS
¢u3nueckre  BEIMYMHBI:  DIEKTPUYECKMM  3apsn, Ccujia  TOKa,
ANEKTPUYECKOE HAINPSIKEHUE, DJIEKTPUUECKOE CONPOTUBIIEHUE, Pa3HOCTh
notenimanos, DJIC, pabora Toka, MHIYKIHUS MarHUTHOTO TIOJIS, CHJIA
Awmnepa, cwia JlopeHna, HMHIYKTUBHOCTb  KATYIIKH, JHEPrHs
JIEKTPUUYECKOTO ¥ MAarHUTHOTO MOJIEH, MepUoa U 4acToTa KojiieOaHui B

Ko0JIe0aTeIbHOM KOHTYpPEC, 3apda] U CHUJia TOKa B IPOLECCEC TAaPMOHUYICCKUX
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9JIEKTPOMArHUTHBIX KOJeOaHUH, (POKYCHOE pPacCTOSHHME W ONTHYECKas
CHJIA JIMH3BI; IPH ONUCAHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICI
UCIOJb3YyEeMbIX BEJIUYMH, MX OOO3HAUeHWs] M €AMHUIBI; YKa3blBaTh
(opMyIIbI, CBS3BIBAIOIIME AAHHYIO (U3UYECKYIO BEIUYHHY C APYTHMH

BEIn4YnHaMu

115

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC ABJICHHUA U IIPOLCCCHI, UCIOJIb3YyA
(1)I/ISI/IHGCKI/IG BCJIMYUHLBI: CKOPOCTb JJICKTPOMAIrHUTHLIX BOJIH, AJIMHA
BOJIHBI KW 4YacCTOTa CB€TA, OHCPrusd MW HMIIYJIbC q)OTOHa, nepuong
moiaypacmnaga, OSHEPIUA CBA3M AaTOMHBIX AAC€p, IIpH  OIMCAaHUHU
IMpaBUJIBHO TPAKTOBATb q)HBI/II-IGCKI/II\/JI CMBICJI HUCIIOJIb3YEMbBIX BCJIWYHUH,
HX OO0O3HAUCHUS W CAWHHUIIBI;, YKa3bIBaTb q)OpMyJIbI, CBA3bBIBAOIINEC
JAaHHYIO (1)I/IBI/I‘ICCKYI-O BCIIMUUHY C APYIrMMHU BCIWMYUHAMHU, BBIYHUCIIATH

3HA4YCHUC (1)H3quCKOﬁ BCJINYHHBI

AnanusupoBaTh (U3UYECKUE TPOLECChl U SBJICHUS, HCIIOJIb3YS
¢usnyeckne  3aKOHBI WM NPUHOWOBL  3akoH  OMa,  3aKOHBI
IIOCJIEI0BATEIBLHOTO U NAPAJIEIBHOTO COCAMHEHUS IPOBOJAHUKOB, 3aKOH
Jbxkoyns — JleHma, 3aKOH DJIEKTPOMArHUTHOM HWHAYKLUHU, 3aKOH
IPSIMOJIMHENMHOIO PACIPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKCHHs CBETA,
3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEHUE DWHIITeHHA 171 hoTtodddekra,
3aKOH COXPAHEHHsI DHEPruH, 3aKOH COXPAHECHMS HMIIYJbCa, 3aKOH
COXpaHEHUsl DJIEKTPUUYECKOI'0 3apsA/a, 3aKOH COXPAaHEHHS MacCOBOIO
4Hucla, noctynarsl bopa, 3aK0H pajgMOaKTHBHOIO pacmajaa; Ipu 3TOM
pasznuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe

BBIPa)KEHHE U YCJIOBUS (TpaHUIlbl, 00J1aCTH) IPUMEHUMOCTHU

11.7

OHpGILGJ’ISITI) HampaBJICHUEC BCKTOpa MWHAYKIHWKW MArdHuTHOroO I10JIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMTiepa u cuiibl JIopeniia

11.8

Crpouth 1 ONMCHIBATh N300paKeHHE, CO3aBaEMOE IMIOCKUM 3€pKalioM,

TOHKOM JIMH30U

11.9

BBINOAHATE 3KCIIEPUMEHTHI 110 MCCIIEIOBAHUIO (PU3MUECKUX SIBICHUM U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUM; MpHU
3ToM GopMyIUpoBaTh TpodiieMy (3agady) W TUNOTE3y Y4eOHOTO
9KCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000py10BaHUS,

MIPOBOAUTH OIBIT U (POPMYITUPOBATH BHIBOIBI

11.10

11.11

OCYIHGCTBJ'ISITB MpsAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/ISI/ILI€CKI/IX BCJIMYHMH,
IIpru 3TOM BBI6I/IpaTL ONTUMAJILHBIA CIIOCO0 HU3MCPCHUA U HCIIOJIB30BAaTh

MN3BCCTHBIC MCTOAbI OLICHKH HOI‘pCH.IHOCTCﬁ I/I3MepeHHﬁ

HccnegoBaTh 3aBUCHMOCTH (I)I/I3I/I‘1IGCKI/IX BCIIMYHUH C HCIIOJIB30BAaHHECM
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11.12

NpsMBIX ~ HU3MEpPEHUi; IpU O3TOM  KOHCTPYHpPOBaThb  yCTAaHOBKY,
¢bukcupoBaTh pe3yabTaThl TMOJYYEHHOW 3aBUCHMOCTH (DU3HUECKUX
BEJIMYMH B BHJIE TaOIUIl U TpaduKOB, JeNaTh BBIBOABI 110 Pe3yJbTaTaM

HUCCICIOBaHUA

CoOmromare mpaBwiia 0€30macHOrO  Tpylda TMpU  MPOBEACHUU
UCCIEIOBAaHUH B pamMKax ydeOHOrO SKCIepuMeHTa, Yy4eOHO-
HCCJIEA0BATEIbCKOM U MPOEKTHOM JESATEIIBHOCTH C HMCIOJIb30BAHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BaAHUS

11.13

11.14

11.15

11.16

Pemrate pacuérHbie 3afauu C SBHO 33JaHHOW (DU3MYECKOH MOJIEIBIO,
UCTOJB3ys (U3UYECKHUE 3aKOHBI W TPHHIMUIBI, HA OCHOBE aHaIn3a
YCIIOBUS 33/1a4 BEIOUpATh (PU3MUECKYIO0 MOJECIb, BBIACIATh PU3NICCKUE
BEeITMYHUHBI U (OPMYJIBbI, HEOOXOAMMBIE JUIsl €€ PEIICHHUS, MPOBOIUTH
pacu€Thl ¥ OIICHUBATH PEATBHOCTh MOJYYCHHOTO 3HAYCHHS (DPU3MUYECKON

BCIINYHNHBI

Pemarsn Ka4CCTBCHHBLIC 3aJa4yu: BLICTPAUBATb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO ICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha HM3YYCHHBLIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

Wcnonp3oBath Hpu  pemieHUH  y4eOHBIX  3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUH ISl  TOMCKa, CTPYKTYPHPOBAHUS,
UHTEpOpETallud U TpeJCcTaBleHUs y4yeOHOW M Hay4HO-IOIYJIIPHOM
uHpOpMalUY, TMOJYYEHHOH M3 Pa3IUYHBIX HMCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HH(OPMALIHIO

OOBSICHATh NPUHIUINBI JACHCTBUS MAIIMH, MPUOOPOB MU TEXHUYECKHUX
YCTPOICTB; pa3inyaTh YCJIOBHUS HMX O€30MaCHOTO HCMOJIb30BaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBoauTE NpUMEpPHl BKJIAaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

Hcnonp3oBaTk TeopeTHUYECKHE 3HAHUS MO (U3UKE B IOBCEIHEBHOMN
KHU3HU [T oOecriedeHus: 6e30MacHOCTH NMPHU OO0paIlleHu ¢ IpubopaMu 1
TEXHUYECKUMHU  YCTPOWCTBAMH, ISl  COXpAaHEHHsS  3II0OPOBBSI U

COOJTIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Katollel cpefie

11.19

PaGortare B rpynme C BBINOJTHEHHEM pPAa3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbl, PAMOHATIBHO PACIPENEATh 00S3aHHOCTH
U IUIAHUPOBATh JESITEIbHOCTh B HECTAHAAPTHBIX CUTyalMsX, aJ€KBAaTHO
OLICHMBAaTh BKJAJ KaXJIOrO0 M3 YYaCTHUKOB TIpYNNbl B pEIICHUE

paccmaTpruBaeMoit mpoOIeMBbI
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HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon Koa npoBepsiemoro
paszaesna  3JieMEHTa

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

OU3NKA 1 METObI HAYYHOI'O IIO3HAHU A

11

®uszuka — Hayka o npupone. Hayunsle wmeTonbI
IIO3HAHUS OKpy’Karolero mupa. Ponb skcniepumenTa u
TEOPUU B IIPOLIECCE MMO3HAHUS IPUPOABI. DKCIIEPUMEHT B

¢busuke

1.2

211

MopenupoBanue (U3UYECKUX SBJICHUH M TIPOIECCOB.
Hayunbie runoressl. du3nyecKkue 3aKOHbBI U TEOPHUHU.
I'paHunpl  TPUMEHUMOCTH  (DU3MYECKUX  3aKOHOB.
[Tpunuun coorBercTBus. Poib M MecTto ¢uU3MKM B
(bopMUPOBAaHUM COBPEMEHHOW HAyYHOW KAapTUHBI MHUpA,

B [IPAKTUYECKOMN AESITEIbHOCTHU JIOAEH
MEXAHHUKA
KMHEMATUKA

Mexaanudeckoe JBHIKCHUC. OTHOCHTEILHOCTh
MEXaHHUYCCKOT'O JABHIKCHUA. Cucrema OTCU€Ta.

Tpaexropus

212

2.1

2.13

Ilepemeniennue, CKOPOCTh (cpennsis CKOPOCTb,
MIHOBEHHAsi CKOPOCTb) M YCKOpPEHHE MaTepuaibHOU
TOYKH, UX IPOEKIUU HAa OCU CHUCTEMBl KOOPAMHAT.

CroxeHue nepeMeneHnii 1 CII0KeHHE CKOpPOCTen

PaBHOMEpHOE U paBHOYCKOPEHHOE MpPSIMOJUHEIHOE
nBwkeHue.  I'padukn  3aBUCUMOCTH  KOOPJMHAT,
CKOPOCTH, YCKOpPEHMs, TIMyTH U  IepeMelleHus

MaTepHaHLHOﬁ TOYKHU OT BPECMCHU

214

CBoOonHOe majieHne. Y cKopeHrne cBOOOHOTO TaIeHuUs

2.15

KpuBonuneiinoe npmxeHue. PaBHOMepHOE ABMXEHUE
MaTepUAIbHOM TOYKA MO OKPYKHOCTH. YTJIOBas
CKOpOCTb, JIMHEHHas CcKopocTh. Ilepmon u wyacrora.

LleHTpOCTPEMUTENFHOE YCKOPEHUE
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2.16

2.1.7

TexHmueckne YCTpOﬁCTBai CIILAOMETP, JABHIKCHHUC

CHapsAa0B, HCIIHBIC U pCMCHHBIC IICPpCaAaAYN

[Ipaktuyeckue pabotbl. M3MepeHHe MTHOBEHHOM
ckopoctH. MccnenoBanue COOTHOLIEHUS MEXKAY IIyTAMH,
IIPOMJICHHBIMU TEJIOM 3a IIOCJIEIOBATEIbHBIE PaBHBIE
IIPOMEXYTKM  BPEMEHM  IIPU  PaBHOYCKOPCHHOM
JBWKCHUM C HAyaJbHOM CKOPOCTBIO, PaBHOM HYIIIO.
W3ydyeHne [BW)KEHUS INAapUKa B BSI3KOM JKHIKOCTH.

W3yuenue nBuKEeHUs Tea, OPOIIEHHOIO TOPU30HTAIbHO

JTMHAMUKA

221

2.2.2

2.2.3

224

[Ipunumn otHocutenbHOCTH ['anmunesa. IlepBelid 3akoH
Herorona. IHepunanpHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cyneprno3uiuuu cuil
Bropoii 3akoH HproroHa ms MarepuasbHOM TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuii 3aKoH
HeloToHa /17151 MaTepualibHbIX TOUEK

3akoH BceMupHoro TsaroteHus. Cuna Tspkectu. Ilepas

KOCMHUYCCKasA CKOPOCTh. Bec Tena

2.2.5

2.2.6

Cwuia ynpyroctu. 3akoH ['yka

Cuina tpenus. Cyxoe tpenue. Cua TpeHHs CKOJbKEHUS
u cuna TpeHus nokos. Kosddumment tpenus. Cuna
COIIPOTUBJICHUA IIPU JABUIKCHHU TECJIa B KUAKOCTU WA

rase

2.2.7

2.2.8

[ToctynarensHoe u BpalareabHOe JIBMOKEHUE
a0COJIIOTHO TBEPJIOTO Tela
MOMEHT CHJIBI OTHOCHTEIILHO OCH BpaileHus. I[lmedo

cuibl. Y cnoBus paBHOBecus TBEporo tena B MICO

2.2.9

2.2.10

TexHuueckue YCTpOﬁCTBa: MHNOAIIHUITHUKHY, JOBHUXKCHUC

HCKYCCTBCHHBIX CITYTHUKOB

[TpakTuyeckue paboTel. M3yuenue aBmkeHHus Opycka mo
HAKJIOHHOM TUIOCKOCTH IO/ IeHCTBUEM HECKOJIBKUX CHII.
HccnenoBanue  3aBUCHMOCTH CWJI  YOpPYrocTH,
BO3HHUKAIOIIUX B  jAedopMupyemMod MNpyxHHE U

pPEe3sMHOBOM 0O0pasiie, OT BEJIWYMHBI HUX JedopMaluu.
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HccnenoBanue ycinoBUM paBHOBECHS TBEPAOrO Tea,

HMCIOLICTO OCh BpAallICHUA

3AKOHBI COXPAHEHNMA B MEXAHUKE

Nmnynse MaTepUalIbHOM TOYKH, CUCTEMBI
231 MaTepuaibHbIX ToueK. MMIynbc cuibl U HU3MEHEHHE
UMITyJIbCa TeJa
3akoH coxpaHeHuss umnyibca B HMCO. PeaktuBHOE
2.3.2
JBIOKEHUE
2.3.3 Pabota cunbl
234 MouHoCTb CcuJIb
935 Kunernueckas sHeprusi MarepuanbHOi Touku. Teopema
- 0 KMHETHYECKOM sHeprun
[TorennuanbHass sHeprus. IloTeHuumanbHas >SHeprus
2.3.6 yrnpyro neGopMHpPOBaHHOW MpYXUHBL [loTeHnmanbHas
DHEPTHUs Tella BOJIM3M MOBEPXHOCTH 3eMIIH
[ToreHnmanbHbple W HEMOTCHIUANbHBIE CHIBL. CBS3b
937 paboThl  HEMOTEHUUAIBHBIX CHJI C  HM3MEHEHUEM
o MEXaHUYECKOM  OJHEPrMM  CHUCTEMBI  TeJl.  3aKOH
COXpPaHEHHsI MEXaHUYECKOI SHepruu
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckue ycTpoHCTBa: JBMKEHHE PAKET, BOJOMET,
o KOTIep, MPYKUHHBIA MTHUCTOJIET
[TpakTueckue pabotsl. 3ydueHue cBs3u CKOPOCTEN Ten
2.3.10 npu Heynpyrom ynape. MccnenoBanue cBsizu paOOThI

CHIIBI C M3MEHEHNEM MEXaHHISCKOM OHEPIrUu TCjia

MOJIEKVYJISAPHASA ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH

OCHOBHBIC  ITOJIOKCHUS MOJICKYJISIPHO -KHHETUYECKOH

311 teopun. bpoyHoBckoe aBmxenue. Juddysus. Xapakrep
JIBMOKCHUS M B3aMMOJCHCTBUS YaCTHUII BEIICCTBA
Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPABIX TEN U

3.1.2 00OBsICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE JTHUX

MoJieJe
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3.1.3

3.14

Macca monekyn. KonudectBo BemniectBa. IlocTosiHHas
ABoraapo
TermmoBoe paBHOBecue. Temmeparypa u €€ U3MEPEHUE.

[IIxana remnepatyp Llenbcus

3.15

Mogens wupeanpHoro raza. OCHOBHOE YpaBHEHHE

MOJ'ICKy.]'ISIpHO-KPIHGTH‘IGCKOﬁ TEOpHUHN UACATBHOT'O Ir'a3a

3.16

AOcomoTHass  TeMmmeparypa Kak Mepa  cpeaHei
KMHETUYECKOW HSHEPruu TEIJIOBOTO JIBMXKCHHS YaCTHIL

ra3a. lllkana remnepatyp KenbBuna

3.1.7

3.18

3.1.9

3.1.10

VpaBuenue Kianeiipona — MengeneeBa. 3akoH
JanproHa

["a3oBble 3akoHbI. M3ompolecchl B HI€aIbHOM ra3e ¢
MOCTOSSHHBIM ~ KOJIMYECTBOM  BEIIECTBA:  M30TEpMa,
n30Xopa, n3odapa

TexHu4ecKkne yCTpocTBa: TEPMOMETpP, OapoOMeETp
[TpakTueckue paboThl. M3mepeHune macchl BO3jayXa B
KJIACCHOM KOMHare. VccnenoBannue 3aBUCUMOCTH MEXIY

napamMeTpamMu COCTOSAHUA Pa3pCKCHHOI'O Ira3a

3.2

OCHOBbI TEPMOJAMHAMUKHU

321

TepmonnHamuueckass cucTeMa. BHYTpeHHss DHeprus
TEPMOJUHAMHYECKOH  CHCTEMbl M  CHOCOOBI €&

U3MCHCHUA

3.2.2

3.2.3

KonngectBo TeminoTsl u pabota. BHYTpeHHss sHEprus

OJHOATOMHOI'O HACAJIbHOI'O ra3a

Buasl Tenmonepenayun: TEmIONpPOBOIHOCTh, KOHBEKIIUS,
U3JIYYEHHUE. TemnoéMKoCTh Tena. VY nenbHas
TEIIOEMKOCThL BellecTBa. PacyéT KOJIMYECTBA TEILIOTHI

IIpu TeIrionecpeaayc

3.24

3.2.5

IlepBbIil 3aKk0H TepMoaMHAMUKH. [IpruMeHeHne nepBoro
3aKOHa TEPMOJMHAMUKH K HM3omnporeccam. I'paduueckas

MHTEpIIpeTanus paboThl ra3a
TeroBble MammHbl. [IpUHUIUIBI JEHCTBUS TEIUIOBBIX
MammH. [IpeoOpazoBaHusi dSHEPTUM B  TEIUIOBBIX

MammmHax. Koaddumuent monesnoro aecTrus (nainee —
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4.1
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KIIT) Teropoii mamunubl. [uka Kapuo u ero KIT/]

Bropoit 3akoH  TepmoauHamuku. HeoOpaTumMocTh

3.2.6 MPOILECCOB B mMpupoje. TemioBble  JABUTATEINH.
Dkonoruyeckue npoOaeMbl TEIIOIHEPTETUKH

327 TexHudyeckue yCTpOMCTBA: JBHUraTeilb BHYTPEHHETO

o Cropanusi, ObITOBOI XOJOJUIbHUK, KOHTUIIHOHEP

328 [Ipaktnueckue  pabotel.  M3mepenue  ynmenbHOH

o TEIIOEMKOCTH

AT'PETATHBIE COCTOSAHUA BEILECBA. ®A30BBIE I[TEPEXO/IbI

[TapooOpazoBanne ¥ KoHAeHcauusi. Mcnapenwe u

331 KUTIEHWe.  YJenbHas  TEIUIoTa  MapooOpa3OBaHMSL.
3aBUCHMOCTB TEMIIEPATypPhl KUTICHUS OT AaBJICHUS
332 AOcCoIOTHAasT ¥ OTHOCUTENbHAsl BIIAXHOCTh BO3AYXA.
o Hacpimennsiii nap
TBépnoe Teno. Kpucramnuueckue u amopdHble Tena.
3.3.3 AHHM30TpONIUSA CBOMCTB KPHCTAJLIOB. Kunkue
kpuctaiel. CoBpeMEHHbBIE MaTepHAITbI
334 IInaBnenue W KpucTaM3anMs. YJenabHas TEIuloTa
o riaBneHus. Cyonumarus
3.35 VYpaBHeHHE TEMI0BOro OanaHca
TexHuueckue ycTpoicTBa: THTPOMETP U HCHUXPOMETP,
336 KaJOPUMETpP, TEXHOJOTUU TMOJNYYCHHS COBPEMEHHBIX
- MaTepuagoB, B TOM YHCJIE€ HAHOMAaTepUANIOB, M
HAHOTEXHOJIOTHH
3.3.7 [TpakTueckue padboTsl. I3MepeHue BIaXHOCTH BO3AyXa
OJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
411 OnexTpuzauust Tel. DJeKTpudeckuid 3apsia. JBa Buna
o AIIEKTPUIECKHX 3aPsI0B
4.1.2 IIpoBOTHUKY, TUBIIEKTPUKH U MOJTYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHHS JIEKTPUUYECKOTro 3apsiia
4.1.4 B3anmopeiicteue 3apsaoB. 3akon Kymona
4.1.5 Onexkrpuueckoe none. HanpsEHHOCTh 371€KTPUUECKOT0
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nosist. [Tpunuun cynepnio3unuu. JIuHuu Hanps>KEHHOCTH

SJICKTPHUYCCKOTIO ITOJIA

PabGorta cun snekrpocratuueckoro mnosis. IloreHumar.

4.1.6
Pa3zHocTh OTEHIIMATIOB
[IpoBOMHMKKM M AMPJIEKTPUKH B [OCTOSIHHOM
4.1.7 ANEKTPUIECKOM noJie. JusnexTpuaeckas
POHHIIAEMOCTh
OnektpoéMkocTs.  KonueHcatop.  DieKTpo€MKOCTH
4.1.8 IJIOCKOTO  KOHJIEHCATOpa.  OJHEPrus  3apsyKEHHOTO
KOHJIeHCaTopa
TexHUYECKHE YCTPOWCTBA: AIIEKTPOCKOI, AIIEKTPOMETD,
419 AIIEKTPOCTATUYECKAS 3alIuTa, 3a3eMJICHHE
o AIIEKTPONPUOOPOB, KOHAEHCATOpP, KCEPOKC, CTPYHHBIH
PUHTED
4110 [Mpaktuyeckue padoThl. M3MepeHue 3IEKTPOEMKOCTH

KOHJICHCATOpa

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEAAX
421 VYCiioBHS CyIIECTBOBAHHUS MTOCTOSIHHOTO DIIEKTPUYECKOTO
o toka. Ucrounnku Toka. Cuna Toka. [TocTosHHBIN TOK
4.2.2 Hanpspkenne. 3akon Oma 17151 yyacTka LeTH
423 DIIEKTpUUYECKOe COIIPOTUBJICHHUE. VY nensHOE
o COIIPOTHUBJICHUE BEIECTBA
424 [TocnenoBarenbHOE, napajuiesIbHOE, CMEIlIaHHOe
o COEZIMHEHHUE NMPOBOHUKOB
425 Pabota snekrpuueckoro Toka. 3akoH Jxoyns — Jlenna
4.2.6 MoOIIHOCTD 31EKTPUYECKOTO TOKA
anexTpoaBrkymas cuna (nainee — 3/1C) u BHyTpeHHEee
427 COINPOTHBJIEHUE HCTOYHMKAa TokKa. 3akoH Oma ams
o MOJIHOM (3aMKHYTOM) ayekTpudeckoi nenu. Kopotkoe
3aMBbIKaHHE
OJEeKTpOHHAsE IPOBOAMMOCTh  TBEPIABIX  METAJUIOB.
4.2.8 3aBHUCHMOCTH COTIPOTHUBIICHUS METaJIOB oT

temriepaTypbl. CBEpXIIPOBOIUMOCTh
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4.2.9

4.2.10

4211

4.2.12

4.2.13

DJIGKTPUYECKUH  TOK B BakKyyMe. CBolicTBa

AJIEKTPOHHBIX ITyYKOB

[MomynpoBomuuku.  CoOCTBEHHass W IpHUMECHas
MPOBOAMMOCTh  MOJYNMpoBOAHMKOB. CBoiicTBa  p-n

nepexoa. [lomynpoBoAHIUKOBBIC TPHOOPHI

DJIEeKTPUUYECKU I TOK B AIEKTPOJIUTAX.

DIEKTPOIUTHYECKAS JUCCOLMALIUSA. DIIEKTPOIIH3

OnekTpuueckuii Tok B ra3zax. CaMOCTOSITENIbHBIA U
HECAMOCTOSITENIbHBIA  pa3psia.  Pasnuubble  TUMbI

CaMOCTOATENIBHOTO pa3psana. Monuus. [1nazma

TexHudeckue yCTpOMCTBA: aMIEPMETP, BOJBTMETP,
peocraT, HUCTOYHMKU TOKa, JJIEKTPOHArpeBaTEIIbHBIC
pudopBl, JJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETP  CONpPOTUBIEHHUS, BaKyyMHBIH  JHO[,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, MOITYIPOBOTHUKOBBII

JUO0J, raJlbBaHHKa

4.2.14

[Tpaktnyeckue  paboThl.  M3ydeHHe  CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.
Nzmepenne DJIC MCTOUHMKA TOKAa U €r0 BHYTPEHHETO

COIIPOTUBJICHUA. Ha6J'IIO}IeHI/Ie SJICKTPOJIM3a

11 KITIACC
Kon Koa nposepsiemoro
pasnena | arementa IIpoBepsieMble 3J1€eMEHTHI COAEPKAHUSA
4 QJIEKTPOANHAMUKA
MAT'HUTHOE I1OJIE. DJIEKTPOMATHUTHA A UHAYKIUA
[TocrossHHBIE MAarHuTHL. B3anmoneiicteue
431 MOCTOSIHHBIX MAarHUTOB
MaruutHoe mnoJsie. BekTop MarHUTHOM HMHAYKIWH.
4.3 IIpunuun  cynepno3unuy. JIMHMM ~ MarHUTHOMN
4.3.2 nHAyKIuU. KapTuHa JIUHUNA MAarHUTHOW WHAYKIAH
I10JIS1 ITOCTOSIHHBIX MAarHUTOB
433 MarnuTtHoe moJie IPOBOJHMKA ¢ TOKOM. KapTtuhHa

JIMHAN  TI0JISI JJIMHHOI'O0 IIPAMOI0 IIPOBOJHHUKA H
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3aMKHYTOTO KOJIBI[EBOTO IPOBOJHHUKA, KATYIIKH C
TOKOM. OmnbIT Opcrena. B3aumoneiicteue

IMPOBOAHHUKOB C TOKOM

434 Cwita Amniepa, €€ MOJlyJIb U HAIPaBJICHUE
Cuna Jlopenua, e€ MOayJlb U HampaBiCHHE.
435 JIBrm>keHre 3apsKE€HHOW 4YacTUIbl B OJHOPOJIHOM
MarHuTHOM noje. Pabota cunbl Jlopenia
4.3.6 SIBneHre AMeKTPOMArHUTHOM UHIYKIIUU
4.3.7 [ToTox BekTOpa MarHUTHOM MHIYKIIUU
OAC  uHAayknuu.  3aKOH  DJIEKTPOMAarHUTHOMU
438 unaykuuu dapanes
BuxpeBoe anextpuueckoe none. DJC uHAYyKIUU B
439 MPOBOJIHUKE,  JIBIDKYIIEMCS  MOCTYNaTelbHO B
OJIHOPOJHOM MarHUTHOM I10JIe
4.3.10 [IpaBumno Jlenna
NunyktuBHOCTh. SIBnenue camounaykuuu. I[C
4.3.11
CaMOUHYKITUU
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIe
TexHUYeCcKHe YCTPOMCTBA: TMOCTOSHHBIE MATHUTEHI,
4.3.14 AIIEKTPOMArHUThI,  3JIEKTPOABUIATENb, YCKOPUTEIH
AIIEMEHTAPHBIX YACTHUIl, UHAYKIIMOHHAS MeYb
[TpakTueckue padboTsl. M3yueHre MarHUTHOTO TIOJIsSt
KaTyllKd C TOKOM. HMccnenoBaHwe — JeWCTBUSA
4.3.15 IIOCTOSSHHOTO ~MarHuTa Ha paMKy C  TOKOM.

Hccnenosaune SIBIICHUS AIIEKTPOMArHUTHOM
WHIYKIAH
KOJIEBAHM S U BOJIHbBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

Komnebarenbuast cucrema. CBOOOAHBIE KOJEOAHMUS.

51.1 'apmonnueckue konebanusi. Ilepuon, dacroTa,
aMIIuTya u (asza KoneOaHuit
5.1.2 [IpyXuHHBIA MasTHUK. MaTeMaTH4eCKUil MaSTHUK
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5.1.3

YpaBHenue rapMOHUYECKUX KOJIeOaHMi.
Kunematnyeckoe W JIMHAMHYECKOE  OIHMCAHUE

K0J1e0aTeJIbHOIO JABWXKCHUA

5.14

5.15

[IpeBpamienre  sHepruM NpU  FapPMOHUYECKHUX
konebanusax. CBsa3p  aMIUIMTYIBl  KoJieOaHuit
MCXO/IHOM BEJIMYMHBI C aMIUIUTYJaMU KojiebaHuil eé

CKOPOCTH U YCKOpPEHUS

KonebarenpHbIi KOHTYD. CBoOoaHbIE
AJICKTPOMArHUTHBIC  KOJICOAHUS B HJICATHHOM
KoJIe0aTeIbHOM ~ KOHType.  AHAJIOTHS — MEXIY
MeXaHNYECKUMU 51 AIEKTPOMArHUTHBIMH

konebanusmu. ®opmyna Tomcona

5.1.6

5.1.7

5.18

3aKkoH COXpPAaHCHHA QHCPIUn B nacaJlbHOM

K0JIe0aTeIbHOM KOHTYpE

BrinyX1€eHHBIE MCXaHHUYCCKUE KoJieOaHus.
Pe3zonanc. Pe3onancHas kpuBas. BriHyXIeHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHuUsI.

[lepemennbiii Tok. CHHyCOUJANIbHBIN NepeMEHHBIN

TOK.

519

5.1.10

MoIHOCTh NEPEMEHHOIO TOKAa. AMIUIUTYIHOE U
JICHCTBYIOIIEE 3HAYECHHUE CHUJIbI TOKA M HANPSKECHUS

Tpancpopmarop. IIpousBoacrtBo, mnepenada U
norpebieHue JNEKTPUYECKOU SHEPTHUH.
OKOJIOTUYECKME  PUCKM TP IPOU3BOJCTBE
ANEKTPUUECKON sHeprun. KynbTypa HCIOIb30BaHMS

SJICKTPOSHECPTHHU B MMOBCEAHEBHOM KU3HU

5.1.11

5.1.12

Texnuueckue YCTPOMCTBA: ceifcmorpad,

ANEKTPUYECKUI 3BOHOK, JIMHUU AJIEKTpoIepeaayd

[TpakTiueckue paboTBI. HccnenoBanue
3aBUCUMOCTH TEpUoJia MajlbIX KoJieOaHu# rpys3a Ha
HUTH OT JUIMHBI HUTH U Macchl Tpy3a. MccnenoBanue
IIEPEMEHHOTO TOKa B LENU W3 IOCIEA0BATEIBHO

COETMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U pe3ucTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHLBIE BOJIHbBI
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5.2.1

MexaHn4eckue BOJIHBI, YCIOBUS PaclpOCTPAHCHHUS.
ITepuon. CKOpOCTh PpAacHpOCTpPaHEHHUS U JUIMHA

BOJIHBI. HOHCpC‘IHHe H IIPOAOJIbHBIC BOJTHEI

5.2.2

HuTepdepenius u nudpaxius MEXaHHYECKUX BOJIH

5.2.3

3Byk. Ckopocth 3Byka. ['pomkocTh 3Byka. BricoTa

toHa. TemOp 3ByKa

5.24

5.25

:‘)J'ICKTpOMaFHI/ITHBIC BOJIHEL. Y CIOBUA HU3Ty4CHUA
QJICKTPOMAruiuTHBIX BOJIH. Bzaumnas OpHuCHTalUA
BCKTOpPOB E, Buvs SHCKTpOMaFHHTHOﬁ BOJIHC B

BaKyyMe

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpPa’KEHUE,
MIpPEJIOMJIEHUE, noJIsipy3aIus, nudpaxus,
untepdepenusa. CKOpocTh  3JIEKTPOMArHUTHBIX

BOJIH

5.2.6

5.2.7

5.2.8

5.3.1

[[lkana »SJIEKTPOMAarHUTHBIX BOJH. lIpumeHeHme

SJICKTPOMArHMTHBIX BOJIH B TCXHUKC U 6I>ITy

HpI/IHHI/IHI)I paZ[I/IOCBSISI/I 158 TCIICBUICHUS.
Panuonokamusi. DNEKTPOMArHUTHOE 3arps3HEHUE
OKPYXarOIEe Cpeabl

TexHuueckne YCTpOMCTBA: MY3bIKaJIbHbIE
I/IHCTPYMGHTI)I, YJ'II)Tpa?;BYKOBaSI AUArHoCcTuka B
TEXHUKE M MEIULUHE, pajaap, paguonpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neun

OIITUKA

[IpssmonuHEiHOE  pacHpoCTpaHEHHE  CBeTa B

ogHOpoAHOM cpene. JIyu cBera

5.3.2

5.3.3

OtpakeHue cBeTa. 3aKOHBl OTPaXXEHHUS CBETA.
[octpoenre n300pakeHNH B TUTOCKOM 3epKajie
IIpemomiienne cBeta. 3akOHBI TPETOMIICHHS —CBETA.

AOCOIIOTHBIN TTOKa3aTellb IpCIOMIICHUS

534

[TonmHoe BHyTpeHHee oTpaxkenue. [IpenenbHbId yron

IMMOJIHOT'O BHYTPCHHET'O OTPaKCHUA

5.3.5

Jucnepcust ceera. CIIOXHBIA COCTaB Oeoro CBeTa.

IBer
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5.3.6

Cobuparomue U pacceuBarouiye JIHH3bL. ToHKas
nuH3a. DOKYyCHOE pacCTOSHHME U ONTHYECKas cuia
ToHKOW JH3BL. [locTpoeHne W300paKeHHd B
COOMparoONIMX M paccewBaromMX JuH3ax. Dopmyna

TOHKOM JIMH3EL. YBeJIMUYEHHUE, TaBaeMoOe JTUH30H

5.3.7

[Ipenensl NPUMEHUMOCTH F€OMETPUUECKON ONTUKH

5.3.8

Wutepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOEHUA MAaKCUMYMOB 1 MMHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JIBYX CHH(A3HBIX

KOI'CpCHTHBIX HCTOYHUKOB

5.3.9

5.3.10

5.3.11

Hudpakmus  cBera. JludpakuwoHHas pemiéTka.
VYcnoBue HaONOEHUS TJIABHBIX MAKCUMYMOB IIPH
NaJeHUuU MOHOXPOMaTH4YECKOTO cBeTa Ha
TU(PPaKINOHHYIO PEIETKY

ITonsipusanus ceera

TexHuueckue YCTPOMCTBA: OYKH, aIyna,
doroanmapar, IPOEKIMOHHBIN anmnapaT, MUKPOCKOII,
TEJECKOI, BOJIOKOHHAs OITHKA, AW(paKkuroOHHAas

peméTKa, MoJIsIpoOn g

5.3.12

[TpakTueckue paboTel. M3Mepenune mokazaTens
MIPETOMIICHUS. Uccnenosanue CBOWCTB
n3o0paxeHnii B JuH3ax. HaOmropeHue nucnepcuu

CB€Ta

BJIEMEHTBI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

FpaHI/II_IBI MNPUMCHUMOCTU KJIaCCUYECKON MEXaHHUKHU.

[Toctymater TEOpUH OTHOCUTEILHOCTH:
61 WHBApHMAHTHOCTh MOMYJIS CKOPOCTH CBETa B
BaKyyMme, IPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA
OTHOCHTEIHPHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE
62 BPEMEHH U COKpPAIEHUE JITTHHBI
6.3 DHeprus U UMIyJIbC CBOOOHON YaCTHUIIBI
6.4 CBs13b MaccChl C dHEPTUEH U MMITYJILCOM CBOOOTHOMN

YaCTHUIIbl. DHEPTHUS IMOKOsI CBOOOTHON YaCTHIIBI

KBAHTOBAA ®U3MKA
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7.1

7.2

7.3

BJIEMEHTBI KBAHTOBOU OITTUKU

dotonbl. Popmyna Ilnanka cBsa3u sHeprun HoTOHA

il C €ro 4acToTOH. DHeprus u UMIYJIbC HOTOHA

OtkpeiTHe U uccienoBanue Gotoddpdexra. OnbITH
rlz A.T. Cronerosa. 3akoHsl GpoTodddexTa

VYpaBHenue  OWHmTeitHa ana  hoTodddexTa.
r13 «Kpacnas rpanuma» ¢porodddexra
7.1.4 Hasnenue cBera. OnbiTel [1.H. JIleOenena
7.1.5 XHUMHUECKOe NEUCTBUE CBETA

Texnuueckue yCTpOMCTBA: (hOTORIEMEHT,
718 doTonaTunk, conHeunas 6arapes, CBETOLUO

CTPOEHUE ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopaa o
7.2.1 HCCIICIOBAHUIO CTpOeHHUs aToma. [InanerapHas

MOJ€eJIb aTOMa

IToctynatel bopa. WM3nyueHne U 1OIJIOLIEHHE

(GOTOHOB MpH MEpexo/e aroMa C OJHOTO YpPOBHS
r22 SHEpruM Ha Jpyrod. Buasl cnektpoB. Cnextp

YPOBHEW SHEPTUH aTOMa BOAOpOAA

BosHOBBIE cBOiicTBa uyacTul. Bosubl ne bpois.
7.2.3 KopmyckynspHo-BonHOBON  nyanusm. [udpakuus

AJIEKTPOHOB Ha KpUCTaJlIax

CrnoHTaHHO€ M BBIHY)KJIEHHOE  U3JIyYeHHE.
124 VYcTpoiicTBO U PUHIMIT pabOTHI J1a3epa

TexHuueckrue yCTpPOMCTBA: CHEKTPAJIBHBIM aHAIU3
725 (CTIEKTPOCKOI), Ta3ep, KBAHTOBHIH KOMITBIOTED

[Tpaktuyeckue paborel. Habmronenue nuHeiuaToro
7.2.6

CHeKTpa

ATOMHOE A1PO

MeTtobl Ha0I01eHus u perucrpaiuu
731 AJIEeMEHTapHbBIX YaCTHUII
235 OtkpeiTHe paaunoakTuBHOCTU. OmnbiThl Pesepdopaa

1o OIIPEACIICHUTIO cocCTaBa PaanOaAKTUBHOI'O
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u3nyuenus. CpoiictBa anbda-, Oera-, TramMma-
U3y4YCHUs. BnusHHE pajOaKTHBHOCTH HA >KUBBIC

OpraHUu3Mbl

OTKpeITHE TPOTOHA M HeWTpoHa. HykIoHHas

7.3.3 Moenb siapa ['eitzendepra — MBanenko. 3apsi spa.
MaccoBoe uucio siapa. M3oronsl
Anbda-pacniaf. DIEKTPOHHBIA W  MMO3UTPOHHBINA
734 Oera-pacrnas. l'amma-uznyuenue. 3akoH
paZioaKkTUBHOIO pacmaja
DHeprusi CBsI3U HYKJIOHOB B szpe. SepHbIE CHIIBI.
735 Jedext maccsl siapa
7.3.6 S nepuble peakuuu. [lenenve u cuHTe3 SAEP
Snepusiii  peaktop.  TepMmosnepHBII  CHUHTE3.
7.3.7 [IpoGiieMbl ¥ TEPCHEKTUBBI SIIEPHONW 3HEPIETHUKH.
DKOJIOTUYECKHUE aCHEKThI SACPHON SHEPTETUKHU
DOneMeHTapHble 4acTUllbl. OTKpBITUE MO3UTPOHA.
738 OyHAaMEHTAJIbHBIE B3aUMOAECHCTBUS
TexHuueckue yCTpoOMCTBa: JO3UMETP, Kamepa
739 BuibcoHa, sepHBI peakTop, aToMHas Gomba
[IpakTnueckue paboTel. MccnenoBanue TpPEKOB
7:3.10 qacTull (110 TOTOBBIM (poTorpadusim)
OJIEMEHTBI ACTPOOU3NKHU
Bun 3Bé3mgnoro Heba. Co3Be3nusi, sipkue 3BE3NBI,
8.1 TJIAHETHI, UX BUIUMOE JIBIIKCHHE
Conneuynas cucrema. IlmaHeTrsl 3eMHON TpyNIIbL.
8.2 [InaHeThI-TUTaHTBl M WX CIYTHUKH, KapJIHKOBBIE
rianeTsl. Manblie Tena CoTHEUHOU CHCTEMBI
Connne, ¢otochepa u armochepa. ComHeuHas
83 aKTHBHOCTB
8.4 Ucrounuk sHeprun CosiHIA U 3BE3NT
3BE3/1bI, WX OCHOBHBIC XapaKTEPUCTHKH: Macca,
e CBETHMOCTb, pajinyc, TEMIIEparypa, UX B3aHMMOCBS3b.

JnarpaMMa «CHEKTPAJbHBIM KJIacC — CBETUMOCTBY.

3BE3abI TIIABHOM IIOCIEIOBATEIHLHOCTHA. 3aBUCUMOCTD
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8.6

8.7

«macca —  CBECTHUMOCTb»  OJIA 3BE3] TJ1aBHOM

noCaCa0BaATCIIBHOCTHU

Buyrpennee  crpoenue  3BE3a.  CoBpEMEHHBIE
NPEJCTAaBICHUsT O MPOUCXOXKIEHUU M  HIBOJIIOLUU

ComHria v 38631, DTanbl )KU3HU 3BE3

Mineunbii [lyte — nama [anaktuka. CrnupanbHas
cTpykrypa ["anakTuku, pacnpesenenue 3831, ra3a u
neuii.  Ilonoxxenne wu  nBwxkenne CoiHna B
[Nanaktuke. ITnockas u chepuyueckas MOACUCTEMBI

I"amakTukn

8.8

8.9

Tuner ranaktuk. PaguoragakTuku U KBa3aph.l.

YEpHble ABIPHI B s/Ipax rajJakTHK

Bcenennas.  Pacmupenue  Bceenennoil.  3akoH
Xabb6na. Pasberanue ramaktuk. Bospact u pamuyc
Bcenennoit, teopus boapmoro B3psiBa. Monens

((FOpH‘IGfI Bcenennoii». PenukroBoe HU3JTy4YCHUC

8.10

MacuirabHas CTPYKTypa Bcenennoit.
MeraraiakTuka. Hepeménnsie poOIEMbI

ACTPOHOMHHU



