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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mno ¢u3uke Ha ypoOBHE CpeaHero oOiiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJOKEHHA M TpeOOBaHUI K pe3ylbTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTesibHOM Mporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yud€tom (peaepanbHOl paboueit mporpammbl BocnuTanus U KoHuenuuu
npenogaBanus  ydeObHoro  mpeamera  «Dusumka» B 00pa3oBaTENbHBIX
OpraHu3alusiax Poccuiickoi Oenepanny, peanu3yroLmnx OCHOBHBIE
o0pasoBaTebHbIC TPOTrPAMMEBI.

[Iporpamma 1o  Qusuke omnpenenser 00s3aTeNbHOE  MPEAMETHOE
COJIep’KaHKe, YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIEA0BATEILHOCTh H3YyUCHUS
TEM © Ppa3feioB Yy4yeOHOTO TMpeaMera C Y4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU y4eOHOro mpolecca, BO3PACTHBIX
ocoOeHHocTel oOydaromuxcs. [Iporpamma mo Qusuke gaét mpeacTaBieHUE O
HEeJsAX, COJACP)KaHWM, OOIIel cTpaTeruu OOYy4YeHUs, BOCIUTAHHUS W Pa3BUTHUS
oOydaromuxcs cpeicTBaMu ydeOHoro npeamera «Dusuka» Ha yriyoJEHHOM
YPOBHE.

N3yuyenue kypca QuU3MKM YIriIyOJIEHHOTO YpPOBHS TO3BOJSIET PEaM30BaTh
3a1auu nMpodeCcCHOHANIBHON OPUEHTAIMU, HAIIPABIIEHO HA CO3[IaHWE YCIIOBUM IS
NPOSIBIICHUS CBOUX HMHTEIJIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
oOydJaromumcsi, KOTOpbIe HEOOXOIUMBI ISl TPOAOJDKEHHUS O0Opa3oBaHUS B
OpraHu3anusax npodeccroHaIbHOTO oOpa3oBaHus o pa3IUYHbIM
(UBUKOTEXHUYECKUM U MHKEHEPHBIM CIICIIHATIBHOCTSIM.

B nporpamme 1o ¢Qusmke omnpenenstorcs IJIAaHUPYEMbIE pe3yIbTaThl
OCBOCHHUS Kypca (DM3MKHM Ha YypOBHE CpelHero oO0mero oOpa30BaHMS:
JUYHOCTHBIC, MeETanpeJAMETHbIC, NpeAMETHbIC (Ha YriayOJIEHHOM YypOBHE).
HayunoMeromonornyeckoii  OCHOBOM it pa3paboTku  TpeOoBaHMA K
JUYHOCTHBIM, METANpPEIMETHBIM M MPEAMETHBIM pPe3yJbTaTaM O0y4Yaromuxcs,
OCBOHUBIIIHX MPOTrpamMMy 1o (pu3nKe Ha yPOBHE CPETHETO O0IIEero oOpa3oBaHus Ha
YII1yOJIEHHOM YPOBHE, SIBISIETCA CUCTEMHO-AEATEIbHOCTHBIN MOAXO/.

[Iporpamma no gpu3uKe BKIIOYAET:

TUTAHUPYEMBIC PE3YIbTaThl OCBOCHHS Kypca (PU3UKHU Ha YTITyOJIEHHOM
YpOBHE, B TOM 4HCJIE€ TMPEAMETHBIC pPE3yJbTaThl IO TOAaM OOy4YCHUS;
cojiepkaHue yuyeOHoro npeamera «Ou3nka» mo rogaM 00ydeHus.

[Iporpamma 1o ¢u3uKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
MCIIOJIb30BaHa YUUTENSIMU (DU3UKH J1JISI COCTABJICHUSI CBOUX PA0OUUX MPOTPaMM.



[Iporpamma 1o gu3rke HE CKOBBIBAET TBOPUECKYIO MHULIMATUBY YUUTENIEH U
MIPEAOCTABISAET BO3MOXKHOCTH JUISI PEAIH3ALMAHA  PA3IMYHBIX METOAUYECKUX
MOJAXOJI0B K NPENOJaBaHUI0 (PU3MKM Ha YIUIYOJIEHHOM YpOBHE MpPU YCIOBUU
COXpaHEeHUs 00A3aTENIbHON YaCTH COJAEPKAHUS Kypca.

®du3rka Kak Hayka O HambOojee OOIIMX 3aKOHaX MNPUPOJIbI, BBICTYIAas B
KauecTBe y4yeOHOro mpeIMeTa B IIKOJIE, BHOCUT CYILIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00  okpyxaromem  mupe.  [konpHbli  Kypc — QuU3MKH — —
CUCTEMOOOPA3yIOMIMM  JUIsl  €CTeCTBEHHO-HAy4YHBIX  Y4Y€OHBIX  MPEJIMETOB,
NOCKOJIbKY (DU3MYECKUE 3aKOHbI Jie)KaT B OCHOBE NIPOLECCOB U SBJICHUIA,
U3y4aeMbIX XHUMHEH, Ouosorued, ¢uzudeckod reorpadueili U acTPOHOMHUEH.
Hcnonb3oBaHue M akTUBHOE MpUMEHEHHE (U3MYECKUX 3HAHMM ONpeesuiio
XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUU B chepe IHEPreTukH,
TPaHCIIOPTa, OCBOEHUSI KOCMOCA, MOJIYYEHUS HOBBIX MAaTEPHAIOB C 3aJaHHBIMU
cBoiicTBamu. M3yueHue QU3MKUM BHOCHUT OCHOBHOM BKJIaa B (opMuUpoBaHHE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MHpa 00y4Yarolierocsi, B opMUpoOBaHHE YMEHUMN
OPUMEHSATh HAy4YHBI METOJ TO3HAHUS I[PU BBIMOJHEHUHM UMH y4eOHBIX
HUCCJICJOBAaHU.

B ocHoBy kypca ¢u3uku Ha YpOBHE CcpeaHero ooiiero oOpa3zoBaHUs
IIOJIOKEH pAJ HJEH, KOTOPbIE MOXHO pACCMATpUBAaTh KakK IPUHIUIIBI €r0
IIOCTPOCHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SABJISACTCS JOTHYECKH
3aBEpPIIEHHBIM, OH COJICPKUT MaTEpHUall U3 BCEX pa3/iesioB (PU3MKH, BKIIOUAET KaK
BOIIPOCHI KJIIACCMYECKOM, TaK M COBPEMEHHOHN (hU3UKH.

Hoesa zenepanuzayuu. B cooTBETCTBUU ¢ HEW Marepuan Kypca (PuU3MKU
o0beMHEH BOKpYr Gu3MYecKux Teopuil. Bemymum B Kypce sBisieTCs
dbopMupoBaHUE MPEACTABICHUI O CTPYKTYpPHBIX YPOBHSIX MaTE€pPUU, BEIIECTBE U
T0JIE.

Hoea cymanumapuzayuu. EE peanuzanusi NmpearnonaraeT MCMOJb30BaHUE
T'YMaHUTAPHOTO TMOTCHIHAa (U3UICCKONM HAyKH, OCMBICIICHUE CBSI3M Pa3BUTHS
bu3ukn C pa3BuUTHEM OOIIEeCTBAa, a TakKkKe C MHPOBO33PCHUYCCKUMH,
HPaBCTBEHHBIMHU 1 SKOJIOTHYCCKUMH MPOOIEMaMH.

Hoen npuknaonoii nanpasnennocmu. Kypc ¢duszuku yrmyOn€HHOTO YpOBHS
MpeAINoJiaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUUYECKUX U TEXHOJIOTUYECKHUX
MPUJIOKEHUN M3YYEHHBIX TEOPUWA WM 3aKOHOB. lIpu 3TOM paccmarpuBaroTca Ha
YpOBHE OONIMX TMPEACTABICHUN U COBPEMEHHbIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTUU.



Hoea 3konocuzayuu peanusyeTcsi MOCPEICTBOM BBEJIECHUS SJIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX JKOJIOTMYECKUM MpoOsieMaM COBPEMEHHOCTH,
KOTOpbIE CBA3aHbl C PAa3BUTHUEM TEXHHKUM U TEXHOJOTHM, a TaKkKe O0OCYKIEHUs
po0JIeM palMOHATBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMUYECKON 0€30MacHOCTH.

OcBoeHue coiepKaHusi TPorpaMMbl 10 (PU3HUKE JOJKHO OBITh TOCTPOCHO Ha
MPUHIMIAX CUCTEMHO-IAEATEIbHOCTHOrO noaxoaa. [ns ¢usuku peanuzanus 3Tux
MPUHIMIIOB 0a3upyeTcs Ha MCIOJIb30BAHUM CaMOCTOSTEIBHOTO SKCIEPUMEHTA
KaK MOCTOSIHHO JIEUCTBYIOIIEro (pakropa yueOHoro npouecca. s yriyoaéHHoro
YPOBHS — D3TO CHUCTEMa CaMOCTOATEIbHOIO YYEHHYECKOro0 SKCIEPUMEHTA,
BKJIIOUAIOIIETO0 (PPOHTAIbHBIE YYEHUUYECKHE ONBITHl NPH H3YyYEHUH HOBOTO
MaTepuana, 1abopaTopHbie paboThl U pabOThl TpakTUKyMa. [Ipu 3TOM BO3MOKHBI
1IBa crmocoba peanu3anuu (PU3MUECKOro MpakTukyma. B mepBoMm ciydae
NpakTUKyM mpoBoauTcs 0o B kKoHue 10 u 11 kimaccos, 1100 mociie mepBoro u
BTOPOTO TMOJYrOoJMA B KaXJAOM M3 OITHUX KilaccoB. Bropoit cmocod — 3To
UHTerpanusi padoT MpakTHUKymMa B CHUCTEMY JabOpaTOpHBIX pabOT, KOTOpbIE
NPOBOASTCS B Ipoliecce u3yuyeHus: pasnena (tembl). [Ipu stom moa paboramu
IpPaKTUKyMa OHUMAETCA CAMOCTOATENIBHOE HUCCIE0OBAHNE, KOTOPOE MTPOBOJIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIaroBOi HHCTPYKIIUH.

B mporpamme mo ¢Qusmke cucreMa yUYEHHYECKOTO HKCIIEPUMEHTA,
1abopaTOpHBIX padOT U MpaKTUKyMa MpeCTaBlIeHa €IUHBIM nepedHeM. Bridop
TEMATUKU JJIS 3TUX BUJOB YUYCHHUYECKUX MPAKTUUYECKUX PaOOT OCYIIECTBISETCS
y4acTHUKaMU  00pa3oBaTEeNIbHOTO  Mpollecca HUCXOAs M3  OCOOCHHOCTEH
NOYPOYHOTO IUIAHUPOBaHUS M OCHamleHus kabunera ¢usuku. Ilpu sTOM
oOecreuynBaeTcsi OBJIaJIeHUE OOYYaIOIIUMUCS YMEHUSMH TMPOBOJIUTH MpPSIMbIE U
KOCBEHHBIE HM3MEPEHHS, HCCIIEIOBAaHUSI 3aBUCHUMOCTEH (DU3MYECKUX BEIUYUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonpuioe BHUMaHME yAENSETCS PEIICHHI0 PACUETHBIX M KAaue€CTBEHHBIX
3amad. [lpu 3ToM 1U1s1 pacyETHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33/1a4d C SBHO
3aJIaHHON W HESIBHO 3aJIaHHON (hPM3MUECKOM MOJEIBIO, MO3BOJISIONINE TPUMEHSTh
W3Y4YEHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KakK W3 OJHOIO pas3jena Kypca, Tak U
HMHTETpUpPYs IPUMEHEHHE 3HAHUU U3 Pa3HbIX pa3zienoB. /{1 kauecTBEHHBIX 3a7a4
MPUOPUTETOM SIBJISIOTCSL 3aJlaHus Ha OOBSCHEHWE/TIPEACKA3aHUe TMPOTCKAHUS
(¢u3nyeckux SBICHUI U MPOIIECCOB B OKPY’KAIOIIEH JKHU3HH, TpeOyromue BrIoopa
bu3nuecKoi MOACIHN JUTsl CUTYaIluU MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B COOTBETCTBUU c TpeOOBaHUSIMU oIrocC COO K
MaTepUalIbHOTEXHUYECKOMY OOECIEeUeHUI0 y4yeOHOro mpolecca Kypc (pusnuku
yIriyOJIEHHOTO YpOBHSI Ha YPOBHE CpeaHEero oOuero oOpa3oBaHUsSl JOJDKEH
M3y4yaTbCsl B YCIOBUSIX MPEIMETHOro KaOuHeta. B kaOuHeTe (PU3UKU JOJIKHO



OBITH HEOOXOUMOE J1abopaTOpHOE 00OPYIOBAHUE ISl BHITIOJHEHUS YKa3aHHBIX B
nporpaMme No (U3MKe YYEHMYECKUX OIBITOB, JIAOOPATOPHBIX pabOT U padoT
NPaKTHKyMa, a TAKXKe TEMOHCTPAIIMOHHOE 000pyA0BaHNE.

JleMoHcTpanmoHHoe o0opyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MHWHHUMAJIBHOM JOCTAaTOYHOCTH H 00ECIeYnBaeT IOCTAaHOBKY
MEPEUNCIICHHBIX B TMporpaMme 10 (U3MKE KIFOYEBBIX JAEMOHCTpAIIAN IS
WCCJICIOBAHUS  M3y4YaeMbIX SBJICHHM W  TPOIECCOB, OJMIHUPHUYECKHX U
(GyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JIabopaTopHoe 00OpynOBaHUE [IsI YYEHHYECKHX MPAKTUICCKUX padoT
dopMupyeTcsi B BUAC TEMAaTHYSCKUX KOMIUICKTOB M OOECIEYMBACTCS B pacuére
OJIHOTO KOMILJICKTa Ha JBYX OOydarmuxcs. TemMaTH4YecKue KOMILICKTHI
1abopaTopHOTO 00OPYIOBAaHHS JOJKHBI OBITH TOCTPOSHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUM aHAJIOTOBBIX M ITU(PPOBBIX MPHOOPOB, a TAKKE KOMITBIOTCPHBIX
MU3MEPUTEITBHBIX CUCTEM B BUJIE ITU(POBBIX Ja0OpaTOPHUI.

OCHOBHBIMH TIEISIMU M3y4CeHHUS (DU3UKHA B OOIIEM OOpa30BaHHWM SIBIISIOTCS:
(dopMHpOBaHUE MHTEpPECA M CTPEMIICHHS OOYYarONIUXCS K HAYYHOMY H3YyYCHHIO
OPUPOJBI, PA3BUTHE HX HWHTEUIEKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH;
pa3BUTHE MPEJCTaBICHUI O HAYYHOM METOJIE TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIEIOBATEIBCKOTO OTHOILIEHUS K OKPYXAIOlUM SIBIICHUAM; (HOPMUPOBAHHE

HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa U3y4eHHs] OCHOB
CTPOCHHS MaTepur W (QyHIAMEHTAJIbHBIX 3aKOHOB (HHU3UKH; (HOPMHUPOBAHHE

YMEHHI OOBSCHATD SBICHUS C UCTIOJIb30BAHUEM (PU3UUYECKUX
3HAHMM W Hay4HBIX J0Ka3aTeNbCTB; (DOPMUpOBAHHME NPEACTABICHUNA O POJIH

(bu3MKY A1 pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE  MpEJICTaBICHUM O  BO3MOXHBIX  chepax  Oymymien
npoecCHoHanbHON JEATENBHOCTH, CBS3aHHBIX C (U3UKOM, TOJITOTOBKA K
JanbHEUIIeMy OOYYeHHIO B ’TOM HANPaBICHUU.

JlocTkeHnne 3TUX 1eneil o0ecrneuynBaeTcs pPelieHneM CIEIYIONNX 3a1a4 B
mporiecce M3ydeHus: Kypca (pu3uKku Ha ypoBHE CPEIHEr0 O0IIero oOpa3oBaHUS:
MpPUOOPETeHHE CHUCTEMBbl 3HAHWKW 00 00muUxX (QU3NUECKHX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpPHUAX,  BKJIIOYAsS  MEXaHWKY,  MOJICKYSIpHYIO  (HU3HKY,
ANEKTPOANHAMUKY,  KBAaHTOBYIO  (U3MKYy ¥  DJIEMEHTHl  acTpOPHU3HKH;
dbopMHUpOBaHNE YMEHHH NPUMEHSATH TEOPETUUYECKUE 3HAHUS I OOBICHEHHS
¢u3nuecKkux SBICHUN B MPUPOJE W ISl MPUHATHAS MPAKTUYCCKUX PEHICHUN B
MOBCEIHEBHOM JKU3HU; OCBOCHUE CIIOCOOOB PEIICHUS PA3IUYHBIX 3a7a4 C SBHO
3aJaHHOU



dbu3ndyeckod MOJEeIbIo, 3a7ad, MOJPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3/JaHue
dbu3ndeckod Mojenu, aJeKBaTHOW YCJIOBHUSIM 3a/laud, B TOM YHCIE 3ajad
WH)XEHEPHOT'O XapakTepa; IOHUMaHue (U3UYECKUX OCHOB U IPUHIUIIOB
NEeUCTBUS TEXHUYECKHUX

YCTPOUCTB U TEXHOJOTUUECKUX MPOIIECCOB, UX BIMSIHUS Ha OKPYKAIOIIYIO CPEIY;
OBJIQJICHUE METOJIaMH CaMOCTOSITEJIbHOTO IUUIAHUPOBAaHUS U MPOBEICHUS
bu3MYeCKUX OKCIEPUMEHTOB, aHallu3a W HUHTEpIpeTanuu uHopMammu,
ompeiesIeHHs] TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJsibTaTa; CO3JaHue YCIOBHUM st
Pa3BUTHSA YMEHHUI TPOCKTHO-UCCIIEA0BATEIBCKOM,

TBOPYECKOH JEATETbHOCTH;

pa3BuTHE UHTEpeca K chepam npodecCuOHATBHOM IeSITEILHOCTH, CBI3aHHOMN
¢ GU3HKOIA.

B cootBerctBun c tpeboBanusimu OI'OC COO yrinyOnéHHBIR YpPOBEHb
u3ydeHus yudeOHoro mpenmera «dusnka» Ha YpPOBHE CpPEIHETO OOIIETro
oOpa3oBaHus BBIOWpAETCS OOYYAIOIMIMMUCS, TUTAHUPYIOIIUMH TIPOJIOHKEHUE
00pa3oBaHUs MO CIEHHAIIBHOCTIM (QU3UKO-TEXHUYIECKOTO MPOGUIIAL.

Ha usyuenue ¢pusuku (yroyOn€HHBIN YPOBEHB) HA YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoautTcs 340 gacos: B 10 kinacce — 170 gacoB (5 yacoB B HEJIEIIO),
B 11 knacce — 170 gacoB (5 4acoB B HEIEIIIO).

[Ipennaraemelii B mporpaMme Io (U3HKE IEepPEUYCHb JIAOOPATOPHBIX U
NPAKTHYCCKUX padOT SBISCTCS PEKOMCHIOBAHHBIM, YUYHUTEIb JCIIaeT BBIOOD
NPOBEJICHUS Ja0OpaTOPHBIX pPabOT M OMNBITOB C YYETOM WHIMBHIYAIbHBIX
0COOEHHOCTEN 00yJaromuxcs.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS NPHUPO/BI.

®uszrka — pyHIaMEeHTallbHasg Hayka o npupoje. Hayunslil MeTos no3HaHus
U METO/JIbl CClIeJOBaHUsl (PU3UUECKUX SIBJICHUMU.

DKCHepUMEHT M Teopusi B Ipolecce Mo3HaHus npupoasl. HabGmogenue u
HKCIIEPUMEHT B (hU3HKE.

CnocoObl u3mMepeHus: (U3MYECKUX BEIUYUH (aHANIOroBble M LU(POBBIE
U3MEpUTEIbHbIE TPUOOPHI, KOMITBIOTEPHBIEC TATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuit  Qusmdyeckux Beau4YuH (aOCONIOTHAS |
OTHOCHUTEJIbHAS ).

MopenupoBanue (pU3NYECKUX SIBICHUM U MPOILECCOB (MaTepuaibHas TOYKa,
aOCOJIFOTHO TBEpPIOE TENO, HicalbHas KUIKOCTb, WICATbHBIA Ta3, TOUCYHBIN
3apsan). I'mnoresa. ®@Pu3nyeckuil 3aKOH, TpaHULBl €ro IPUMEHUMOCTH.
dusnueckas TeOpus.

Pome 1 MecTo ¢u3uku B (GOpMUPOBAHUM COBPEMEHHON HAYYHOW KapTHHEI
MUpA, B IPAKTHUECKOH EATEITHHOCTH JIFOJICH.

Yuenuueckuit 3xcnepumenm, nabopamopusie pabomaol, npAKMUKyM.

W3MepeHne CWIBI TOKAa W HANpSHKCHUS B IEMH IMOCTOSHHOTO TOKa MPH
TIOMOIIIA aHAJIOTOBBIX U IIU(PPOBHIX U3MEPUTEIEHBIX TPHOOPOB.

3HakoMCTBO ¢ 1UppoBoii adoparopueit o ¢usuke. [Ipumepsl u3mMepeHus
(bu3nUecKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTUYUKOB.

Pa3nena 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe nBmwkeHne. OTHOCUTENIBHOCTh MEXaHUYECKOTO JBUKCHUS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Pannyc-BekTop MaTepuasbHOW TOYKH, €r0 MPOEKIUU HAa OCHU CHCTEMBI
KoopauHat. TpaexkTtopus.

ITepemernienne, CKOpocTh (CpedHss CKOPOCTh, MTHOBEHHAas CKOPOCTb) H
YCKOpPEHHE MATepUaIbHOW TOYKH, MX MPOEKIMH Ha OCH CHCTEMbI KOOPJHUHAT.
Ciio)keHue nmepeMenieHn U CI0KEHUE CKOPOCTEN.



PaBHOMEpHOE M DPaBHOYCKOPEHHOE  MPSIMOJIMHEMHOE  JBUKCHHE.
3aBUCHMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHHUS U IIyTH MaTEPUAIBHON TOYKH OT
BPEMEHU U UX IPAPUKH.

CBoOonHOe majzeHue. YCKOpeHHe CBOOOJHOro majaeHus. JIBWkeHue Tena,
OpOIIEHHOI'0 MO YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHUSI MaTepUAILHOM TOYKH OT BPEMEHU U UX rpaduku.

KpuBonnnHeitHoe  nBukeHue. JIBMKEHHE MAaTEepUAIBHOW TOYKHA IO
OKPYXHOCTH. YTJoOBasi U JIMHEWHas ckopocTh. llepmon m vactora oOpaleHus.
LenTpocTpemMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TAaHTEHIIMATBHOE) U MOJIHOE
YCKOpPEHUE MAaTEpUAJIbHON TOUKHU.

TexHu4eckHne yCTpOCTBA U TEXHOJIOTHUECKUE MPOLECCHI: CITUIOMETD,
JIBW)KEHUE CHapAIOB, ICIHbIC, mecTepEHYaThie U pEMEHHBIE
nepeayu, CKOPOCTHBIC TUQTHI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JBHOKEHUS.

CriocoObl uccieI0BaHus TBUKEHUH.

Nnntoctpanuus npenesbHOro nepexoaa U U3MEepEHue MTrHOBEHHON CKOPOCTH.

[IpeoGpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHnue Ten B BO3AyX€E U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne nBuxkeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

Hamnpagiienre CKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIIOBOW CKOPOCTH B PEIYKTOPE.

CpaBHeHHME MYTEM, TPACKTOPHUH, CKOPOCTEH NBUKEHUS OJIHOTO U TOTO K€
T€Jla B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

N3ydyeHne HEPaBHOMEPHOTO JIBUKEHHUS C LN OIPEACICHUSI MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHus pu NPSMOJMHENHOM PABHOYCKOPEHHOM JBHKEHUH
10 HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH MNYTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenne  yckopeHuss ~ cBOOOJHOrO  mageHuss  (PEKOMEHIOBAHO
UCIOIb30BaHue U(poBOH 1abopaTopun).

N3yuenne  ABWKEHHSI Tejna, OPOIIEHHOTO TOPU30HTAIIBHO.
IIpoBepka runore3bl 0 NPSMON IPONOPLUOHATIBHON 3aBUCUMOCTH MEKTY
JNAJIbHOCTBIO MOJIETA U HAYAIIBHOW CKOPOCTHIO TEA.



N3ydenune nOBUXKEHHS Tella MO OKPY>KHOCTH C TOCTOSSHHOW MO MOJIYJIIO
CKOPOCTBIO.

UccnenoBanue 3aBUCUMOCTH MEpUOJa OOpallleHHs] KOHUYECKOr0 MasiTHUKA
OT €r0 MapameTpoB.

Tema 2. /lunamuxa.

IlepBeii1 3akoH Hbrorona. MuepnumanbHbie cucteMbl orcué€ra. [IpuHnun
otHocutenbHOCTH ["anumnes. HemneprmanbHble CUCTEMBI OTCUéTa (OMpeeneHue,
IpUMEpHI).

Macca tena. Cuna. [lpuHumn cynepno3uunu CHil.

Bropoit 3akoH HeroTOHA 1151 MaTEpUANIBHOU TOYKH.

Tperuit 3akoH HproTOHA 1151 MaTEpUAITBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSI. ODKBUBAJICHTHOCTh TPABUTAIMOHHOW W
UHEPTHOU MaCCBI.

Cua TsKeCcTU. 3aBUCUMOCTh YCKOPEHHUS CBOOOIHOTO MaJCHUSI OT BBICOTHI
HaJl TIOBEPXHOCTHIO IUTAHETHI M OT Teorpaduueckoit MmUpOTHL. JIBrkKeHUE
HEeOeCHbIX Tel M uX cnyTHUKoB. 3akoHbl Kermepa. IlepBas kocMmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH I['yka. Bec Ttema. Bec Tena, ABmxyuierocs c
YCKOPEHHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuia TpEeHHUS CKOJILKEHHUS M CHJIa TPEHUS
nokosi. Koaddunuent tpenus. Cwiia CONMPOTUBIICHHS TPH JBIKCHHHM Tejla B
KUJIKOCTH WJIK ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIILHOTO JBUKCHUS.

Hasnenue. ['mapocratuueckoe napienue. Cuiia Apxumena.

TexHU4YecKne yYCTPOMCTBA U TEXHOJOTHYECKHE MPOLECCHI: MOAIIUITHUKH,
JIBUKECHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpauuu.

HaGmromenne JBWXKEHUS Tel B HMHEPHUAIBHBIX W HEHWHEPIIHAIBHBIX
CHUCTEMaXx OTCYETA.

[IpyHUMIT OTHOCUTEIBHOCTH.

Kauenue nByX UWIMHIPOB WJIM IIAPOB PA3HOM MacCChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCHTEIBHO HEMHEPIIMATIBHOM CUCTEMBI OTCUETA.

CpaBHeHME  PaBHOJACHCTBYIONIEM  MNPUIOKEHHBIX K TeIy CHJI  C
MPOU3BEJCHUEM MACCHl Te€JIa HAa €ro YCKOPEHHWE B HHEPUHATBHOM CHCTEME
OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIKNX B PE3YIbTATE B3aUMOICHCTBUS TEJ.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HeBecomocTs.

Bec tena nipu yCKOpeHHOM NOABEME U TIAJICHUU.



[enTpobexxHbIe MEXaHU3MBI.
CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKCHUS.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3mepenre paBHOJEHUCTBYIOLEH CUIT IPU JBUKEHUU OpycKa M0 HaKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUMOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBIXKEHHsSI Opycka I0
HAKJIOHHOU INTOCKOCTH HAa 33JJaHHOE PACCTOSTHUE OT €r0 MAcCHl.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAKOLIUMX B MPYKUHE U
pPE3UHOBOM o0paslie, OT X AehOopMaIHH.

N3ydeHne NBUKEHUSI CUCTEMBI TEN, CBA3AHHBIX HUTHIO, IEPEKUHYTON Yepe3
NErKui OJIOK.

N3mepenue ko3pduimeHta TpeHus Mo BeJIWYUHE YriIoBOro ko3¢ duinreHTta
3aBUCHUMOCTH Frp(N).

HccnenoBanue ABMXKeHHsI OpycKa MO HAKJIOHHOMW IJIOCKOCTH C NMEPEMEHHBIM
KO3 (HUIIMEHTOM TPEHHUS.

N3ydeHne nBUKEHUS IPy3a HA BALY C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. IloctynatenbHOoe M BpallaTelbHOE JIBHXKEHUE
TBEPAOTO Teaa. MOMEHT CUJIbI OTHOCUTENBHO OCH BpauieHusd. [lneuo cuisbl.
CrnoxeHue cuil, IpUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3TMUHOE PABHOBECHE.

TexHU4YecKne YCTpOWCTBA M TEXHOJOTMUYECKHE MPOLECCHl: KPOHIITEHNH,
CTPOUTEIBbHBIN KpaH, pelIETYaThIe KOHCTPYKIIUH.

Jemoncmpauuu.

VYcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

HccnenoBanne ycinoBHl paBHOBECUS TBEPIOrO Tela, HMMEKOMIETO0 OCh
BpAILICHUS.

KoHncTpynpoBaH#e KpOHIITENHOB U pACUYET CUJT YIPYTOCTH.

N3ydenne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPBI.

Tema 4. 3axkonwvt coxpanenus 6 mexanuxe.

Nmnynsc MarepuanbHOM TOYKH, CUCTEMBI MATEPHAIbHBIX TOuYeK. LleHTp
MAacC CHCTEMBI MAaTEPHUAIBHBIX TOUEK. Teopema O JBHKEHUH LIEHTPa Macc.

NMnynbc CHITBI 1 UI3MEHEHHUE UMITYJIbCA TENA.
3aKOH COXpPaHEHUS UMITYJIbCA.



PeakTuBHOE nBHXKEHUE.

MoMeHT uMIlyiabca MarepuaibHOW TOYKM. [IpencrtaBieHue O COXpaHEHUHU
MOMEHTa UMIYJIbCA B LIEHTPAJIbHBIX MOJISX.

PaGora cunbl Ha MaqoM UM Ha KOHEYHOM IepeMelieHuu. [ 'padudeckoe
MpecTaBlieHue pabOThl CUIIBI.

MOIIHOCTb CUJIBI.

Kunernueckast sHeprusi MarepuanbHOW TOYKU. TeopemMa 00 H3MEHEHUU
KMHETUYECKON SHEPTrUM MaTepUabHON TOUKH.

[ToreHnmanbHble W HENMOTEHIMAIbHbIC CWIbL. lloTEHIIManbHAsT SHEPTHUS.
[ToTennuanbHas 3HEprust ynpyro aedopMupoBaHHON MpyxuHbL. [loTeHnnanbpHas
SHEprus Teja B OJHOPOJHOM TpaBUTALIMOHHOM moJie. [loTeHumanbHas sHeprug
TeJa B FPAaBUTALIMOHHOM I0JIE€ OJHOPOJHOTO IIapa (BHYTpH W BHE Iiapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  pabOTHl HEMOTEHIUAIBHBIX CHUJ C H3MEHCHHEM MEXaHWYeCKOU
SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAaHECHUSI MEXaHUYECKOM IHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHyiun sl MOCaIbHOM XUIAKOCTH Kak CIEACTBHE 3aKOHA
COXpPaHEHHUsI MEXaHUYECKOU IHEPTUU.

TexHuueckne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: IBUKEHUE PAKET,
BOJIOMET, KOMNEpP, MPYKUHHBIA MHUCTOJIET, THUPOCKOIM, (UTYpHOE KaTaHUE Ha
KOHBKAX.

Jemoncmpauuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTuBHOE IBIDKEHHE.

HN3mepenne MOITHOCTH CHJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUN PaOOTHI.

B3anmHbIe npeBpalieHHs] KMHETUYECKOW M NOTEHUHAIBHOM SHEPrUd MpPU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEPTruM Npu CBOOOHOM IMaJACHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

N3mepenune nmnyiibca Teaa no TOpMO3HOMY Iy TH.

N3mepenue cuibl TATHM, CKOPOCTH MOJEIU 3JIEKTPOMOOWIISI U MOIIHOCTH
CHUJIbI TATH.

CpaBHEHME NU3MEHEHUS UMITYJIbCA TeJla C UMITYJIBCOM CHUJIBI.

UccnenoBanne cOXpaHEHUs] UMITYJIbCA IPU YIPYTOM B3aUMOJICVICTBUM.

N3Mepenne KUHETHYECKOW YHEPTUU TEJIA 10 TOPMO3HOMY Y TH.

CpaBHeHUE U3MEHEHUS TOTEHIUATIBHOW S3HEPTUH PY>KUHBI C paOOTOMN CUIIBI
TPEHHSL.



Onpenenenue pabOTHl CWIIBI TPEHUS TPHU JIBIXKCHUU Tejla MO0 HAKJIOHHOM
IJTIOCKOCTH.

Paszpnen 3. MouiekyasipHasi M3HMKa M TEPMOIAMHAMHKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI MEOPUU.

OCHOBHBIE TOJOXEHUSI MOJIEKYJIApHO-KuHeTnYeckoi Teopun (MKT), ux
onbiTHOE oOocHOBaHue. Juddysus. bpoyHOBckoe aBUKEHHE. XapakTep
JIBW)KEHUS M B3aMMOJICHCTBHS 4YacTUIl BemecTBa. MoOJENu CTPOCHHUS TIa3oB,
KUJKOCTEH M TBEPIBIX Tl M OOBSICHEHHWE CBOWCTB BEIECTBA HA OCHOBE ITHX
mozenel. Macca u pasmepel Mosekyn (atomoB). KommuecTBo BemiecTBa.
[Toctostnnast ABorajipo.

TennoBoe paBHoBecue. Temmepatypa u crocoObl e€ u3Mepenus. [llkama
temnepatryp Llenbcus.

Mojenb uaeanbHOro ra3a B MOJEKYJISPHO-KUHETUUECKON TEOPUU: YaCTHUIIbI
rasza JBWXKYTCSI XaOTUYECKHU U HE B3AaUMOJCUCTBYIOT APYT C JPYTrOM.

l'azoBbie 3akoHbl. YpaBHeHue MeHnneneeBa—Kiamneiipona. AOcoIOTHAS
Temrieparypa (mkana temnepatyp KensBuna). 3akon Jlanerona. M3omporecchl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
IpeICTaBlIEeHNE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBICHHMEM U CPEIHEN  KUHETHYECKOW DHEprueu
NOCTYMATENBHOTO TEIJIOBOTO JABUKEHHSI MOJIEKYJI HJI€aIbHOTO ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UIECATBHOTO ra3a).

Cs3p  a0CONIOTHOW TeMIepaTypsl TEPMOJUHAMUYECKON CHCTEMBI CO
CpEIHEM KWUHETUYECKOW SHEPTUEH IOCTYIATEIBHOTO TEIUIOBOIO JIBMIKCHUS €€
YacTHll.

TexHuueckne YCTpPOWCTBA M TEXHOJOTMYECKHUE MPOLECCH: TEPMOMETD,
O6apomeTp, Moy4eHrne HaHOMAaTEPUATIOB.

Jemoncmpauuu.

Mojenu 1BUKEHHS YaCTHUIl BELIECTBA.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Buneoponnk ¢ 3anuchi0 peaibHOr0 OPOYHOBCKOTO JABUKEHHUS.

Huddy3us xugKocTe.

Mogens onbita ITepHa.

[IputsixeHne MONEKyJI.

Mojenu KpuCTaINInYeCKUX PEIIETOK.

HaGmtonenue u viccienoBaHue U30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, nPpaAKmMuKym.



UccnenoBanne mpolecca yCTaHOBIEHUS TEIUIOBOTO PAaBHOBECHS IIPU
TEMJI000MEHE MEXy TOpsiueil U XOJI0IHOU BOJIOM.

N3ydenne wu3oTepMHUECKOTrO Tpoliecca (PEKOMEHJIOBAHO HCIOJIb30BAHUE
uudpoBoit 1abopatopun).

N3yuenue HU30XOPHOTO rporecca.

Nzyuenne nzobapHoro mpoiiecca.

[TIpoBepka ypaBHEHHUSI COCTOSTHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckas (T[]) cucrema. 3amaHue BHENIHUX YCJIOBUW IS
TEPMOJIUHAMUYECKOM  CHCTEMbl. BHemHHWEe U  BHYTPEHHUE  MapameTphl.
[TapameTpbl TEPMOAMHAMUYECKONW CHCTEMBI KaK CpEJIHUE 3HAYCHHS BEJIMYMH,
OMUCHIBAIONINX €€ COCTOSTHUE HA MUKPOCKOITUYECKOM YPOBHE.

HyneBoe wHawano tepmoauHamMukud. (CamMonmpou3BOJIbHAA — peslakcalus
TEPMOJIUHAMUYECKONU CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogens uaealbHOrO ra3a B TEPMOJMHAMUKE — CHCTEMa YPaBHEHUM:
ypaBHeHne MenneneeBa—KianeiipoHa U BbIpaK€HHUE [JI1 BHYTPEHHEN >HEPIUH.
VYcnoBus IPUMEHUMOCTH 3TOW MOJEIIN: HU3KAsl KOHLEHTPALMs YaCTUL], BBICOKUE
TEMIIEpaTypbl. BelpakeHue U1 BHYTPEHHEN SHEPIUU OJHOATOMHOIO UI€AIBHOIO
rasa.

KBasucratnyeckue 1 HECTATUYECKUE IIPOLIECCHI.

OnemeHTapHas paboTa B TepMOAWHAMUKE. Bpiunciaenue paboOThl 10
rpaduky nporecca Ha pV-auarpamme.

Tennomepemaua kak  cmoco0  WM3MEHEHHS ~ BHYTPEHHEH — DHEPrUM
TEPMOJUHAMUYECKONH cucTeMbl 0e3 coBeprieHusi pabotel.  KonBekius,
TEIJIONPOBOIHOCTb, U3JIyYEHUE.

KomuecTtBo Temnotrel. TermnoémkocTes Tena. YaenbHas HW  MOJSpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUME Maiiepa. YaenbHas TEIOTa CrOpaHUs
ToruinBa. Pacu€r konuuecTBa TEIIOTHI mpu Teronepenade. Illonstue 00
aguabaTHOM IIpoIliecce.

IlepBpii1 3aKkOH TepMOAMHAMUKH. BHyTpeHHsis »sHeprus. KomanuecTBo
TEIJIOTI WU paboTa Kak MeEpbl M3MEHEHUs  BHYTPEHHEW  SHEpruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3ak0H TepMOAMHAMHMKHM Uil PAaBHOBECHBIX MPOLIECCOB: YEPE3
3aJJaHHOE€ PAaBHOBECHOE COCTOSIHHE TEPMOAWHAMUYECKON CHCTEMBI IPOXOJIUT
eMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3ak0H TEpMOJMHAMHKH JJISI HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXXHO MepelaTh TEMIOTY OT Oojiee XOJOJHOro Tejla K 0ojiee HarpeTomMy
0e3 komnencanuu (Knaysuyc). HeoOpatumMocTh OpUpOHBIX MPOLECCOB.



[Tpunune! nevictus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII/. Huxn Kapno.

DKOJIOTUYECKUE ACHEKThl MCMOJIb30BaHUS TEIIOBBIX JBUTratene. TemnoBoe
3arpsI3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuueckue yCTPOHUCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJIOIUIbHUK,
KOHJIUIIMOHEP, JU3ENbHBIM M KapOIOpaTOPHBIM JIBUTATENIM, MapoBas TypOuHa,
MOJY4YEHUE CBEPXHHU3KUX TEMIEPATyp, YTUIM3ALUUS «TEIUIOBBIX» OTXOJO0B C
UCIIOJIb30BAaHUEM TEIUIOBOTO HACOCa, YTHJIM3alMs OHOOPTraHWYECKOro TOTUIMBA
JUTSL BBIPAOOTKH «TETIOBOWY U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bo3aymiHoe orauso.

CpaBHeHME yACIBHBIX TEINIOEMKOCTEHN BEILIECTB.

Cnioco0bl U13MEHEHUSI BHYTPEHHEH YHEPTUU.

Uccnenoranue anuabaTHOro mpolecca.

KomrnibroTepHble MOJIEH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomot, npaKmMuKym.

N3Mmepenue yaenpHON TETI0EMKOCTH.

HccnenoBanue nmpoiiecca OCThIBaHUS BELIESCTBA.

UccnenoBanue anuabaTHOro mpolecca.

N3ydyeHne B3aMMOCBSI3M AHEPIUU MEKMOJEKYJISIPHOTO B3aUMOJICHCTBUS U
TeMIEpaTypbl KUTICHUS KUJIKOCTEH.

Tema 3. Aepecammuvie cocmoanusn eeuwiecmea. Dazoevie nepexoonl.

[TapooOpazoBanne u KoHAeHcanus. McrmapeHwe W KumneHue. Y aelIbHas
TEIUIOTa TapooOpa3oBaHUs.

Hacepimenneie 151 HEHACBIIICHHBIE  Iaphbl. KauecTBeHHas
3aBUCUMOCTb IUIOTHOCTH M JABJIEHUS HACBHILEHHOTO I1apa OT TEMIEPATypPbl, UX
HE3aBUCHMOCTh OT 00bEMA HACBIIIEHHOIO Mapa. 3aBUCUMOCTb TEMIIEPATYPHI
KUIICHHS OT JABJICHUS B )KUIKOCTH.

BnaxxHocts Bo3ayxa. AOCOIIOTHAS U OTHOCUTENIbHAS BJIa’KHOCTb.

Teépnoe Teno. Kpucramnmmueckue n amopdHbie Tena. AHU30TPOINS CBOMCTB
KpuctauioB. [lnaBneHne m Kpuctammszauus. YJIelbHas TEIJIOTa IUIABJICHUS.
CyOnmumarnmus.

Hedpopmanun TBEpHOTO Tena. Pactskenne u cxkatume. Casur. Mopaynb
IOnra. Ilpenen ynpyrux nedpopmanuii.



TemoBoe pacimivpeHue KUAKOCTEN M TBEPIBIX Ted, 00BEMHOE U JIMHEWHOE
pacuiupeHue. AHTapMOHHM3M TEIUIOBBIX KOJIEOAaHMI 4YacTUIl BeIlecTBa Kak
MpUYMHA TEMJIOBOTO PacCIIMpEeHus Te (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue sHEeprun B PazoBbIX MEPEXoax.

VYpaBHeHHE TENIOBOrO OajiaHca.

[ToBepxHocTHOE HaTsKeHHE. KoaduImeHT moBEepXHOCTHOTO HATSKEHMUS.
Kanunnsapusle aBnenus. JlaBiaeHWe NoOJa  HUCKPUBIEHHOM IMOBEPXHOCTHIO
xunkoctu. Popmyiia Jlanmnaca.

TexHuueckue yCTPOHUCTBA M TEXHOJIOTUYECKHUE TMPOLECCHI: KUIKHE
KPUCTAJJIbl, COBPEMEHHbBIE MATEPUAIIBI.

Jemoncmpayuu.

TennoBoe pacunpeHue.

CBolicTBa HACBHIILIEHHBIX MapOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHl ¢ MBUIBHBIMU TIEHKAMMU.

CmaunBaHue.

Kanunsipusle siBnenus.

Mojenu HEHBIOTOHOBCKOM KUJIKOCTH.

CniocoObl u3MepeHus BIaXHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BELIECTBA.

Bunsr nedopmarimii.

Hab6monenne mansix aedopMariuii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmukKym.
N3yueHune 3aKOHOMEPHOCTEN UCTIAPECHUSA )KUJIKOCTEM.

N3mepenne yaenbHON TEIIOTHI IJIaBICHUS JIbA.

N3ydyeHnne cBOMCTB HACHILICHHBIX ITAPOB.

N3mepenne aOCOMIOTHON BIIAXKHOCTH BO3JlyXa M OIIEHKAa MacChl MapoB B
TTOMENICHUHU.

N3mepenune koddgduiineHTa moBepXHOCTHOTO HATIKCHUS.

N3mepenue moayns FOwra.

HccnenoBanne 3aBUCMMOCTH nedopmainuu  pe3suHOBOro oOpasma oT
MPUJIOKEHHOU K HEMY CHUJIBI.

Pa3nen 4. DiaekTpoauHaMuKA.

Tema 1. Inekmpuueckoe noJe.

DJeKTpu3anus Tell U €€ MPOSBICHUSA. ODJIEKTpUYECKuU 3apsan. JIBa Buma
ANEKTPUYECKUX 3apsaoB. [IpOBOAHWKM, IHUAIEKTPUKUM U MHOJYNPOBOJHUKH.



OJEMEHTApHBI DJJIEKTPUYECKUN 3apsii. 3aKOH COXPAHEHMS DIIEKTPUYECKOIO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsansl. 3akoH Kynona.

Onektpuueckoe noJie. Ero neiicTBue Ha 3JEKTPUUECKUE 3apsibl.

Hanpsixénnocts  anextpuueckoro moisis.  [IpoOueiii  3apan.  Jlunuum
HaIpsKEHHOCTH 3JIEKTPUYECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIHAaNBHOCTh 3JIEKTPOCTATHYECKOTO MOJsA. Pa3HOCTH MOTEHIMAIOB M
HamnpspkeHue. lloTeHnmanbHas 3HEPrusi 3apsAna B IJIEKTPOCTATUYECKOM MOJIE.
IToTeHuna 3neKTpOCTaTUYECKOTO 1oJs. CBsA3b HANPS)KEHHOCTH MOJI U PA3HOCTH
NOTEHLUATIOB ISl 3JEKTPOCTaTUYECKOro 1oJyis (Kak OJHOPOJHOTO, TakK u
HEOJIHOPOHOTO).

[IpyHIMD CYNIEpO3ULUHA dIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apsbkeHHOU cdepbl. [lome
PaBHOMEPHO 3apsKEHHOro no o0béMy mapa. [lone paBHOMEpHO 3apsiHKEHHOM
O0eckoHeuHOM TuIocKocTH. KapTuHbl JMHUN HAOpsDKEHHOCTH OSTUX TMOJEH U
AKBUIIOTEHIUAJIbHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3apSIIOB.

JIMpNeKTpuku B DJIEKTpOCTaTHUeckoM — moje.  Jlusnexkrpuyeckas
IPOHUIIAEMOCTD BEILIECTBA.

Konnencatop. DneKTpOEMKOCTh KOHJIEHCATOpa. DNEKTPOEMKOCTh TIOCKOTO
KOHJIEHCATOpa.

[TapamienbHoe COEIMHEHUE KOHJIEHCATOPOB. [TocnenoBaTtenbHOE
COEIMHEHUE KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

JIBU>KEHME 3apsSyKEHHOW YaCTULIBI B OJHOPOIHOM 3JIEKTPUUYECKOM TIOJIE.

TexHnueckue yCTpOUCTBA U TEXHOJIOTHUECKHUE ITPOLIECCHI: IIEKTPOCKOIL,
AIIEKTPOMETP, IIEKTPOCTATUYECKAS 3alIUTA, 3a3€MJICHHUE JIEKTPOIIPHUOOPOB,
KOHJIEHCATOpHI, reHepatop Bau ae ['paada.

Jemoncmpauuu.

Y CTpolCTBO M IPUHIUIT JIEUCTBHS DIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSHKEHHBIX IIAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3apSKEHHBIX MJIACTUH.

Mopens anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOAHUKH B IIEKTPUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.

YCTpolCcTBO W JEWCTBHE KOHACHCATOpa NOCTOSSHHOM W TNEPEMEHHOU

€MKOCTH.



3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHJAEHCATOpa OT IUIOMIAJN
MJIACTUH, PACCTOSHUS MEXIAY HUMH U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus AMEKTPUUYECKOTO MO 3apSIKEHHOTO KOHAEHCATOPA.

3apsaka U pa3psiika KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

OlnieHKa Cuil B3aUMOJICMCTBUS 3apPSKEHHBIX TEIL.

HaGmronenune mnpeBpalieHuss SHEPrUM  3apsHKEHHOTO KOHJEHcaTopa B
SHEPTUIO0 U3JIYYEHUS! CBETOAMO/A.

N3yuenune npoTrekanusi TOKa B LIEMH, COJIEPHKAILECH KOHICHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIMATIOB (HampsKEHUs ) npu
MOCJIEI0OBATEIILHOM COECIMHEHNU KOHJEHCATOPOB.

HccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannwtii 31eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcioBusi CylecTBOBaHUS MOCTOSSHHOTO 3JIEKTPUYECKOro Toka. MCTOUHMKH
toka. Hanpsoxkenne U u DJ1C &.

3akon OMa [ yyacTKa LernH.

DIEeKTpUUECKOE CONPOTHUBIICHUE. 3aBUCHUMOCTD CONPOTUBIICHUS
OJHOPOJHOTO MPOBOJHHUKA OT €r0 JUIMHBI M IUIONIAJY MONEPEYHOTO CEUYECHUSI.
VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEIUHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AMekTpudeckux neneit. [pasuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [[xoymns—Jlenna.

MOITHOCTh AJIEKTPUYECKOTO0 TOKa. TerioBas MOIIHOCTb, BbIIAEIseMas Ha
pe3ucTope.

OJIC u BHyTpEeHHEE COIPOTUBICHHWE MCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) 2JIEKTpUUECKOM 1enr. MOIHOCTh UCTOYHUKA TOKA.
KopoTtkoe 3ambikanue.

KonpaeHcarop B 11enu MoCTOSTHHOTO TOKA.

TexHuueckue YCTpOWCTBA W TEXHOJOTHMYECKHE IIPOIECChl: aMIepMeETp,
BOJIETMETP, PEOCTAT, CUETUHK AIEKTPUUIECKOU YHEPTHUH.

Jemoncmpauuu.

N3Mepenue cuiibl TOKa U HapsiKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HaMpsHKEHHS JJIST PE3UCTOpa,
JIaMIIbl HAKAJTMBAHUS U CBETOIMOA.

3aBUCUMOCTh COMPOTHUBJICHUS ITUJIWHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TIJTOIIAM TTOTIEPEYHOT0 CEUSHHS U MaTepHuala.



HccnenoBaHnue 3aBUCUMOCTH CHUJIBI  TOKa OT CONPOTUBIEHUS NIPH
MIOCTOSIHHOM HalpspKEHUH.

IIpasmoe wm3mepenne OJIC. KopoTkoe 3aMbIKaHHE TaJIbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

CrniocoObl coennHeHns UCTOYHUKOB Toka, D/]C Gartapeil.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXAY IOJIOCAMU MCTOYHUKA TOKA
OT CUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomaolt, npaKmuKym.
HccnenoBanue cMEIIaHHOTO COETMHEHUSI PE3UCTOPOB.

N3mepenue yaenbHOTO COMPOTURIICHUS MPOBOAHUKOB.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HAMNPSOKCHUS JJIS  JIaMIIbI
HaKaJIMBaHUSI.

YBenuueHue npeesia usMepeHus amnepmerpa (BoJIbTMETPA).

N3mepenue DJIC 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenoranue 3aBucumocty DJ]C rajbBaHHYECKOTO 3JIEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXY IMOJIOCAMU HUCTOYHMKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HONW MOIIHOCTH UCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku ¢ paznuunsix cpeoax.

DNeKTpuyecKass MPOBOJAMMOCTh  PA3JIMYHBIX  BELIECTB. DJIEKTPOHHAS
IPOBOJIUMOCTb TBEPABIX METALIOB. 3aBUCUMOCTh CONPOTHUBJICHUS METALIOB OT
TeMriepatypsl. CBEpXIPOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[TonympoBoguuku.  CoOcTBeHHass W TNPUMECHas  MPOBOJUMOCTH
moJIynpoBogHUKOB. CBoiicTBa p—N-niepexonaa. [lomynpoBogHUKOBBIE TPHOOPHI.

DNEKTPUYECKU TOK B AJNEKTPOJHUTAX. DIEKTPOIUTHYECKAsT JUCCOIUALUS.
Onektponus. 3akonsl Dapajes s FIEKTPOIIN3a.

DNEeKTpUUeCKU TOK B razax. CamMoOCTOSITENIbHBI M HECAaMOCTOSITEIbHBIN
pa3psa. PaznuuHble THIBI CAMOCTOATENBHOTO pa3psana. Monnus. [Inaszma.

TexHuueckre ycTpoWCTBA M MPAKTUYECKOE MPUMEHEHHUE: ra3opas3psiaHble
JaMIIbl, 3JIEKTPOHHO-TyueBasi TpyOKa, MOJIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UCTOp, (HOTOAMON, CBETOAMOM, TraldbBaHUKa, padUHUPOBAHHUE MEJH,
BBITIJIABKA ATIOMUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpauuu.

3aBUCHUMOCTD CONPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTH ANEKTPOIUTOB.



3akoHbI ekTponnsa Papazes.

HckpoBoii paspsal U IPOBOAUMOCTD BO3yXa.

CpaBHEHME TPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJUMOCTD IHOJIA.

Yuenuueckuii sxcnepumenm, nadopamopnvie pabomaol, npaKmuKym.

HaGmonenue snexktpomusa.

N3mepenue 3apsiia 0OJHOBAIIEHTHOIO UOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHHUS ~ TEPMOPE3UCTOpPAa  OT
TEMIIEPATYPBHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUO/A.

Du3HYeCKUH NMPAKTHKYM.

Crnioco0s1 u3mMepeHus: GU3NIECKUX BEJIMUMH C UCIIOIb30BAaHUEM aHATOTOBBIX
U ITUGPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOTIOTHBIE ¥ OTHOCUTEBHBIE MOTPEIIHOCTA U3MEPEHUM (PU3UIECKUX BEJIIMUUH.
OruieHka rpaHull] MOrPEITHOCTEMN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HWCCICIOBAaHUM  3aBHUCUMOCTEH
(bu3UYeCKUX BEIWYWH, TMPOBEPKA MPEIJI0KEHHBIX THUIOTE3 (BBIOOp M3 padorT,
ONMCAaHHBIX B TEMATHYECKUX  paszdeiiax «YUYEHUYECKUU  IKCIICPUMEHT,
1ab0paTopHbIC pabOThI, MPAKTUKYM)).

MexnpeaMeTHbIE CBS3H.

N3yuenne kypca ¢u3uku yrnyonéaHoro ypoBHs B 10 kiacce
OCYIIECTBIAECTCA C YYETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nouaAmMuUsA, CeA3AHHBIE C UYUEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SIBIICHUE, HAYYHBIN (QakT, rumoresa, punyeckas BeJIMUYUHA,
3aKOH, Teopus, HAONIOACHUE, OKCICPUMEHT, MOJCIMPOBAHUE, MOJICIb,
M3MEpPEHUE, TMOTPEITHOCTH HW3MEPEHUN, W3MEPHUTEIbHBIC IPHOOPHI, HH(poBas
nabopaTopusi.

Mamemamuka: penieHue cucTeMbl YypaBHeHuW. JluHeliHass QyHKIHS,
nmapabouiia, runep6oia, ux rpaduku u cBoicTBa. TpuroHomeTpuieckue QyHKITUN:
CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPHUUYECKOE
TOXJI€CTBO. BEKTOPHI M MX MPOEKIIMU HA OCU KOOPAUHAT, CIIOKECHUE BEKTOPOB.

Buonozusa: MexaHn4eCKOE JIBIJKCHHUE B KUBOU mpupoje, nuddysus, ocmoc,
TETUIOOOMEH KHBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHHUE OKPYKAIOIIEH Cpesibl,
yTUJIW3aAUs OHMOOPTaHMYECKOTO TOIUIMBA IS BBIPAOOTKH «TEIJIOBOM» U
AJICKTPOAHEPIrUHU, MOBEPXHOCTHOE HATSKCHUE W KANWUISAPHBIE SBJICHUS B
MPUPOJIC, HIEKTPUUYECKHE SBJICHUS B 5KUBOU MPUPOJIE.



Xumua: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHUE aTOMOB U MOJEKYI,
MOJIb BEIIECTBA, MOJISIPHAs Macca, IOJIy4eHHE HAaHOMATEepHAJIOB, TEIUIOBBIE
CBOICTBa TBEPABIX TEJ, )KUJAKOCTEN U T'a30B, KUAKUE KPUCTAIUIbI, JIEKTPUUECKUE
CBOICTBA  META/JIOB,  DJIEKTPOJIMTUYECKAss  JHUCCOLMAlMs,  TajlbBaHMKA,
ANEKTPOHHAs MUKPOCKOIIH.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocusa: npeoOpa3oBaHuEe JBUKEHUN C UCIONB30BAHUEM MEXAaHU3MOB,
y4€T CyXOro M IKHUJIKOIO TPEHUS B TEXHUKE, CTATUUYECKHUE KOHCTPYKIIUU
(KpOHIIITEIH, peméTryaTble KOHCTPYKIIMU), UCIIOIH30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TeXHUKE (TUPOCKOM, BOJAOMET W JpYyrue), JBUraTreib BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOAMIBHUK, KOHIUIIUOHEP, TEXHOJIOTUU
MOJIYYEHUSI COBPEMEHHBIX MaTepHaJioB, B TOM 4YHCJIE HaHOMAaTepuajaoB, U
HAHOTEXHOJIOTMH, 3JIEKTpPOCTaTHUYECKas 3allUTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,
razopaspsIHble JJaMIIbl, TTOJIYITPOBOHUKOBBIC MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. JinekTpoauHaMuKa.

Tema 4. Macnummnoe none.

B3anmogelicTBue MOCTOSAHHBIX MAarHUTOB M IMPOBOJAHUKOB C TOKOM.
MarnutHoe mnosie. BekTtop MarHuTHOM WHAYKUuH. [IpuHOMI cyneprno3umnuu
MAarHUTHBIX MOJIEH. JIMNHUA MarHUTHOW UHIYKIIHAH.

MarHutHoe 1oje MPOBOJHUKA C TOKOM (TIPSMOIo MPOBOJHUKA, KATYLIKH U
KpyroBoro Butka). OnsiT OpcTeaa.

Cunia AMmnepa, €€ HanpaBJI€HUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBieHHWE W MOIYJb. J[BUXKEHHE 3apsiKEHHOUN
YaCTHIIB B OJTHOPOJTHOM MarHuTHOM mose. Pabota cuel Jlopenra.

MarunurtHoe 1oJie B Beniectse. @eppoMarHeThky, napa- u JTHaMarHeTUKH.

TexHU4YecKne yCTPOWCTBA M TEXHOJOTHYECKHE IIPOLECCHl: MPUMEHECHUE
MOCTOSIHHBIX Mar"HuToB, 3JIEKTPOMATHUTOB, TECTEP-MYJIBTHUMETD,
3JIEKTpOJIBUTATENb IKOOU, YCKOPUTENIU dJIEMEHTAPHBIX YACTHUII.

Jemoncmpauuu.

Kaptnna uWHWA  WHOYKOMKA ~ MArHATHOTO  MOJIS  ITOJOCOBOTO |
MOJIKOBOOOPA3HOT0 MMOCTOSSHHBIX MAarHUTOB.

Kaptnna nuHMHA MarHUTHOM MHAYKIWM MOJS  JAJIMHHOTO  IPSIMOTO
MPOBOJTHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIIKH C TOKOM.

B3aumopelicTBue 1ByX NPOBOJIHUKOB C TOKOM.



Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBuxkeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpyHIMIT JNEUCTBUSA BIIEKTPOU3IMEPUTEIBHOTO npubdopa
MAarHUTORJICKTPUUECKOW CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NpaKmMuUKym.

HccnenoBanre MarHuTHOTO MOJISI IOCTOSIHHBIX MarHUTOB.

UccnenoBanuie cBOWCTB peppOMarHeTUKOB.

UccnenoBanue AeUCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenune 3aBUCUMOCTH CUJIBI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUSI CUJIbI AMIepa.

Tema 5. dnekmpomacHumnan uHOYKYusL.

SIBneHue 3MEeKTPOMAarHUTHON MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM
uHaykiuu. I1C uaayKiuu. 3aKoH 2JIEKTPOMAarHuTHOM UHAYKUuuu Dapases.
Buxpesoe anekrpuueckoe nosie. Toxku Dyxo.

OJIC wMHAyKUMU B MPOBOJHMKE, ABWKYIIEMCS B OJHOPOJHOM MarHUTHOM
noJie.

[IpaBuiio Jlenna.

NunyxtuBHOCTh. KaTylika HHIYKTUBHOCTH B IIEIIU MOCTOSIHHOTO TOKA.
Arnenune camonHaykuuu. JIC caMOMHIYKIIUH.

DHEPrusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHuuecKkue YCTpOMCTBA M TEXHOJOTMYECKUE MPOIECChl: MHAYKIIMOHHAS
Me4b, COJICHOU/I, 3alIUTA OT JICKTPU3AIUM T IPU JBUKEHUU B MATHUTHOM I10J1€
3emuiu.

Jemoncmpauuu.

HaGmonenne siBjeHUS 3JIEKTPOMAarHUTHOW MHIYKITHH.

Uccnenopanne 3aBucumoctd IJIC HHAYKIMM OT CKOPOCTH H3MEHEHUS
MarHuTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenue MarauTa B allOMMHUEBOM (MeIHOM) TpyOe.

SIBieHre CaMOMHTYKIIHH.

Uccnenoanne 3aBucumocty IJ[C caMOMHAYKIUHA OT CKOPOCTH M3MEHEHUS
CWJIBI TOKA B 1ICTIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomul, nPAKMUKYM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.



OnpeneneHue MHAYKIUA BUXPEBOTO MATHUTHOTO TIOJIAL.

UccnenoBanue siBIEeHUS CAMOUHAYKIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 4 BOJIHBI.

Tema 1. Mexanuueckue Ko1e0anus.

KonebarenvHas cuctema. CBOOOIHBIE KOJIEOAHUS.

IMapmonunueckue konebanus. Kunematuueckoe M TUHAMUYECKOE OIMMCAHMUE.
DHepreTUYecKoe ONMMcaHue (3aKOH COXpaHEHMs] MEXaHUYEeCKOM »Hepruu). BriBos
JTUHAMHUYECKOTO OMKMCAHUs TAPMOHUUYECKUX KOJICOaHUN M3 UX IHEPTETUUECKOTO U
KMHEMATUYECKOTO OMHCAHUS.

Amvmutyna u ¢asza xonebanuil. CBs3b aMIUIUTYIbI KOJIEOAHUN HUCXOTHOM
BEJIMYUHBI C aMITUTYAaMU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

[Tepuon u wacrora konebanuit. Ilepmom Maybix CBOOOJTHBIX KoJieOaHMI
MaTeMaTH4YeCKOro MasiTHuka. Ilepmoa CBOOONHBIX KoOJIeOAHUN MPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aTyxarmux KojieOaHusx. BeIHYXIeHHbIE KOJICOaHMS.
Pe3onanc. PesonancHas kpuBas. BiausiHue 3aTyxaHusi Ha BUJ pe30HAHCHOM
KpUBOH. ABTOKOJIEOAHUS.

TexHuueckne yCcTporcTBa U TEXHOJIOTMYECKHUE MPOLECCHI: METPOHOM, YacChl,
KayeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch KoIeOaTeNbHOTO IBUKCHHUS.

HaGmronenne He3aBUCUMOCTH TIepUoa MajiblX KoeOaHuii rpy3a Ha HUTH OT
aMILTUTYBIL.

HccnenoBanne 3aryxalomux KoJieOaHMM W 3aBUCHUMOCTH  TIepHOJa
CBOOOHBIX KOJIEOAHHI OT COMPOTUBIICHUS.

UccnenoBanne KojebaHUl Tpy3a Ha MACCHBHOM TMpPYXKUHE C LEJbIO
dbopMupoBaHUS TIPEICTABICHUN 00 HIeaTbHON MOJIETTH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTHH MMPHU KOJEOAHUIX IPy3a HA MPYKUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUM.

Hab6monenne pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenne mepuona CBOOOMHBIX KOJEOAHWM HUTSHOTO W MPYXKUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB IBUKEHUS TeJla B XOJ€ KOojeOaHui Ha yIpyrom mojaBece.

N3yuenne nBUKEHUS HUTSIHOTO MasiTHUKA.

[IpeoOpazoBaHue 3HEPTUHU B PYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHMS aMIUTUTYIbl 3aTYXaIOIMINX KOJIEOaHUIA.



HccnenoBanre BbIHYKIEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

Konebarenpubiit koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B
uaeanbHOM KonebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIMTYZAbI
3apsjia KOHJEHCATopa C aMIUTUTYAOW CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aTyxarouue AJEKTPOMArHUTHbBIE KoJieOaHus. BrinyxneHHbIe
ANIEKTPOMArHUTHbIE KOJIeOaHusl.

[lepemenHblii TOK. MOIIHOCTE TEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JEUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA M HANPSHKEHUS MpU pa3IudyHol Qopme
3aBUCUMOCTH MEPEMEHHOI0 TOKA OT BPEMEHH.

CuHycounanbHblii MepeMeHHbI TOK. Pe3ucrop, KOHAEHcAaTOp M KaTyllKa
MHAYKTUBHOCTH B LIETIM CUHYCOMIAIBHOIO MEPEeMEHHOro Toka. Pe3oHaHC TOKOB.
Pe3oHaHC HaNpsKeHUN.

Wneanbusiii Tpanchopmatop. IlpousBoactBo, mepegadya u moTpebiaeHue
AJIEKTPUYECKOU SJHEPTUMH.

DKOJIOTUYECKHE PHUCKH IMpPU NPOU3BOACTBE 3IIEKTpodHepruu. KymnbTypa
UCIIOJIb30BAaHUS JIEKTPOIHEPT UM B [IOBCETHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: DJIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JJUHUU IEKTpOIIepeIay.

Jemoncmpauuu.

CB0OOHBIC JIEKTPOMATHUTHBIE KOJICOAHMSI.

3aBUCUMOCTh YacTOTHl CBOOOJHBIX KOJIEOAHHM OT WHAYKTUBHOCTH U
€MKOCTH KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX MEKTPOMATHUTHBIX KOJIEOaHUH.

Mojesnp 3JIeKTPOMarHuTHOTO T€HEepaTopa.

BreinyX/1IeHHbIE CHHYCOUAIbHBIC KOJICOaHMS.

Pesuctop, kaTymka MHAYKTUBHOCTH M KOHJIEHCATOP B LENHU IEPEMEHHOIO
TOKA.

Pe3sonanc mnpu 1OCIENOBATENIBHOM COEAWHEHUH PE3UCTOPa, KaTyLIKH
WHIYKTUBHOCTH U KOHJAEHCATOPA.

Y CcTpoiCTBO M PUHIIKT IeUCTBHS TpaHCchopmaTopa.

Mojenb JIMHUY 3IEKTPONIEpEaaUH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomoi, nPAKMuUKym.

N3yuenue Tpancpopmaropa.

NccenenoBanne NMepeMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIBHO COCIMHEHHBIE
KOHJIEHCATOP, KaTyLIKY U PE3UCTOP.



HaGmronenne 31eKTpOMarHuTHOTO PE30HAaHCA.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMH MIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHndeckue BOJHBI, YCJIOBUSI MX pacnpocTtpaHeHus. llomepeunsie u
MpOJOJIbHBIE BOJHBL. lleprnoa, CKOpOCTh pacnpocTpaHEHUsT M JJIMHA BOJIHBI
CBolicTBa MEXaHWYECKUX BOJIH: OTpa)K€HUE, MpPEIOMIICHHE, UHTEephEepeHlus U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IlymoBoe 3arpsisHEHUE OKpPYKaIOUIEH Cpeibl.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS U3TYyUYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTaiysi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  3JIEKTPOMArHUTHBIX BOJIH: OTPaXE€HUE, MPeIOMIICHHE,
noJisipu3anus, “HTepPepeHIus u TudpaKius.

[Ixana >MeKTPOMarHUTHBIX BOJH. [I[puMeHEeHHE JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMITBI paUOCBS3U U TeJeBUICHU. Panuonokarus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne ycTpoWcTBa M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE
UHCTPYMEHTHI, pajaap, pajavuoNpUEMHUK, TeJeBU30p, aHTeHHa, Tenedon, CBY-
neyb, yAbTPa3BYKOBAsl AUATHOCTHKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYIOW H
4acTOTOU KOJIeOaHMIA.

UccnenoBanre  CBOMCTB ~ DJIGKTPOMArHUTHBIX ~ BOJH:  OTPa)KE€HHUE,
MpeIOMJICHUE, TTOISpU3aIus, TUGpaKius, HHTEPPEPECHITHS.

Oo6napyxeHue nHGPaKpPacHOTO U YIbTPa(hUOIETOBOTO H3TYyUSCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomoi, npaKkmuKym.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenue pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.



[IpssMonuHENHOE pacpOCTpaHEHUE CBETAa B OJHOPOIHOU cpene. Jlyu cBera.
To4eyHbIli HICTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpaxkeHus cBera. [locTpoeHue n3oOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomyienne cBeta. 3aKOHBI MpeIOMJICHUS CBeTa. AOCOJIOTHBIN
nokaszarenp  npenomieHus.  OTHOCUTENbHBIM  MOKa3aTellb  MPEIOMIICHUS.
[locTOAHCTBO YacTOThl CBETa M COOTHOLIEHWE JJWH BOJIH MpPH TEpexojie
MOHOXPOMAaTHYECKOT0 CBETA Yepe3 IpaHully pasjiesia ABYX ONTHUYECKUX CPEl.

Xona nyueit B npusme. [ducnepcusi cseta. CloHBIA cocTaB 0eloro cBera.
[Ber.

[Tonnoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yrol MOJHOrO0 BHYTPEHHETO
OTpPaKEHHUS.

CobOuparome u pacceuBarolue JHMH3bL. ToHKasg JuH3a. DOKycHOE
paccTOsSiHUE W ONTHYECKas Cujla TOHKOW JIMH3BI. 3aBHCUMOCTH (HOKYCHOT'O
pacCTOSIHUSI TOHKOW cepudecKod JMH3BI OT €€ reOMETPUU U OTHOCUTEITHHOTO
MOKAa3aTes IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xop dyda, MPOMIEANIEr0 JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontudeckoi ocu. IlocTpoeHne wW300paKEHW TOYKHM M OTpe3ka TMpsSMOW B
coOMparoIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

OnTuueckue npubopsl. Pazpemaromas cnocodHocTh. ['M1a3 kak ontuydeckas
cucTema.

[Ipenensl MPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. HuTepdepenmus ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOIEHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEpEpPEHIIMOHHON
KapTUHE OT JBYX KOIE€pEHTHBIX MCTOYHHUKOB. [IpuMepsl KilacCMYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpakimonHas pemeérka. YCIOBUE HAOIIOIEHUS
[JIaBHBIX ~MAaKCUMMYMOB IIpH IIQJICHUM MOHOXPOMAaTHYECKOTO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckne yCTpPOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: OYKH, JIYIA,
Mepuckor, Qoroamnmnapar, MUKPOCKOI, MPOEKUHUOHHBIN ammapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHUKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeaomieHus CBETa.

HaGntonenne noaHoro BHyTpEHHETO OTpakeHusi. Mojienb CBETOBOA.



NccnenoBanne X0Jla CBETOBBIX ITyYKOB qyepes
IJIOCKONIAPAJUIEIBHYIO TUIACTUHY U IIPU3MY.

HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.

Mopenu MUKPOCKOIIa, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIIEKTpA.

HaGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[TpumeHeHue noIIpoUIOB ISl U3YUYEHUS MEXaHUUYECKUX HANPSHKCHUI.

Yuenuueckuit sxcnepumenm, nabopamopnwvie pabomaol, npaKmuKym.
N3mepeHue nokaszaTesns MpeoMIICHUs CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO PacCTOSHHSI OT BeliecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HpoKycHOTro pacCTOSHUS paCCEUBAIOIINX JIHH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NEeCKOMUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIINN U TIOJIPU3AIUN CBETA.

N3yueHne  mnonspuzaluyd  CBETa, OTPAXKEHHONO OT  IOBEPXHOCTHU

TUAIEKTPUKA.

N3yuyenue nnaTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

HaGmonenne u uccnegoBanue nuPpakimOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tonmy4yenue criekTpa MU3Iy4eHUs CBETOAMO/A MPU TOMOIIN TU(PAKIIMOHHON
PELIETKHU.

Pazgen 6. OCHOBBI ClIeMAJILHOM TEOPUU OTHOCUTEIBbHOCTH.

I'pannubl  DPUMEHUMMOCTH  KJacCHYecKod — MexaHuku.  llocTtymatsel
CIIEIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON wuHTepBaid. lIpeoOpa3zoBanust JlopeHia.
YcnoBue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHEPrusi 1 UMIYJIbC PEISATUBUCTCKON YaCTULBI.



CBs13b MacChl C SHEPrUEH U UMITYJILCOM PEIISTUBUCTCKOM YaCTHUIbI. DHEPrus
MOKOSI.

TexHudeckne YCTPONCTBA M TEXHOJOTUUECKUE MPOIECCH: CIyTHUKOBBIC
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnyeckuit SKCEPUMEHT, 1a00OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMMyJdbca MW DHEPTUM  PEIATHUBUCTCKUX dacTull (1o
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM TIOJIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TeroBoe usnydeHue (M3ydeHrue adbcoatoTHO YEPHOTO Tea).
3akoH cMmenieHus Buna. I'nnotesa [nanka o kBaHTax.

®OoTOHBI. DHEPrUsa U UMNTYJILC (POTOHA.

dotorpdext. Onwithl A. I'. CroneToBa. 3akonbl hoTodddexra. YpaBHEeHHE
OiinmreitHa a1t hotodddexra. «KpacHas rpanuna» horodddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJICHHUE CBETa Ha aOCOJIIOTHO
MIOTJIONIAIONTYI0 U a0COTIOTHO OTPaKAIOTYI0 MOBEpXHOCTH). OnbITh I1. H.
JleOenena.

BonnoBbie cBoMcTBa yacTul. Bonusl ne bpoins. [invuHa BosHb Ae bpoitis u
pa3Mephl 00J1aCTH JTOKAIU3AIUU ABUKYIIEHCS YACTHUIIBI.
KopnyckynspHoBosiHOBOM Ayanu3M. [udpakius 371€KTPOHOB HA KpUCTaIax.

Crneunduka usmepeHuii B Mukpomupe. COOTHOIIEHUS HEONPEAeIEHHOCTE
I'eiizenbepra.

TexHuueckre yCTpPOHWCTBA W TEXHOJIOTMYECKHUE IPOILIECCHI: CIEKTPOMETP,
dboTosnemenT, (orogaTUMK, TYHHEJIBHBI MHKPOCKOI, COJIHEUHas Oarapes,
CBETOJIUO/.

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

UccnenoBanue 3akoHOB BHENTHETO (hoTodddekxTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBIICHHS  IMOJYNPOBOJHUKOB  OT
OCBELIEHHOCTH.

Csetonuos.

Conneynas Oartapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue dhoropesucropa.

N3mepenne nocrosaHoM [Imanka Ha ocHOBE uccienoBanus GoTodddexra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOMO/ OT HAMPSIKECHHUSL.

Tema 2. @u3zuxka amoma.



OneITEl IO HCCIIENOBAaHMIO CTpOoeHUs atoma. IlnanerapHas monenbp atoma
Pezepdopna.

[Toctynatel bopa. U3nydyenue u nornouenrne GOTOHOB IIPH MEPEXOIE aTOMa
C OHOT'O YPOBHsI DHEPIUHU HA APYIroi.

Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOJA.

CnoHTaHHOE M BBIHYXJIECHHOE U3NyueHue ceera. Jlazep.

TeXHUYeCKHe yCTPOMCTBA M TEXHOJOTHUYECKUE IMPOLECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mopnens onbita Pesepdopaa.

HaGmonenue nuHeiyaThiX CIEKTPOB.

Y CTpoiCTBO U AEHUCTBHE CUETUNKA MOHU3UPYIOIIHNX YACTHII.

Onpenenenue JIMHBI BOJIHBI J1a3€pPHOTIO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

UccnenoBanue cekTpa pa3pekeHHOr0 aTOMapHOro BOJAOPOJa U U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxnonnas monens sigpa I['eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio aapa. M3otormsl.

PannoaktuBHOCTh.  Anb(da-pacnan. DIEKTPOHHBIM W MO3UTPOHHBIN
Oerapacnaz. ['amMmma-uzinydeHue.

3aKOH paAuMOAKTUBHOrO pacnaja. PaJMoakTHBHBIE H30TONBI B IPUPOJE.
CBoiicTBa MOHM3UPYIOLIET0 U3JIyYeHUs. BiusHue paiMOaKTUBHOCTH Ha KUBbBIC
opranu3Mebl. EcrecTBennbi hoH uznydenus. Jlozumerpusi.

DHeprusi CBSI3M HYKIIOHOB B sifipe. SaepHbie cuibl. JledexTt maccer sapa.

Snepnsie peakuuu. JleneHue W CHUHTE3 saep. fAepHbIE PEAKTOPHI.
[IpoGnembl ympaBIsIeMOro TEPMOSAIEPHOTO CHHTE3a. JKOJIOTHYECKHE AaCIEKTHI
Pa3BUTUSA ANEPHOU IHEPTETUKH.

MeTobl perucTpanyu U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHULL.

OyHAaMEHTaJbHbIE B3aUMOJECUCTBHUSA. bapuoOHbBI, ME30HBI W JIEOTOHBI.
[IpeacraBnenue o CtangaptHoit Mmojenu. KBapk-rirooHHast MOJIeNb aIpOHOB.

®uszuka 3a npexnenamu CtaHgapTHOM moxaenu. TéMHas maTepusi U TEMHas
SHEprus.

EnunctBo pusnueckoil kapTuHBI MUpA.



TexHuyeckue yCTPOMCTBA U TEXHOJIOTUYECKHE IPOLECCHI: JO3UMETD,
kamepa BunibcoHa, siaepHbIid peakTop, TEPMOSICPHBINA peakTop, aToMHas 6omMOa,
MarHUTHO-PE30HAHCHAsi TOMOrpadusi.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomoi, NPAKMUKYM.
HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTOrpadusim).

HccnenoBanue paaruOaKTUBHOI'O (bOHa C UCIIOJIb30BaHMEM JO3HMMETPA.

N3ydenue normiomeHus: 6eTa-4acTUIl aTIOMUHUEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH.

Otanbl  pa3BUTHS  acTpoHOMHU. [IpuknagHOE W MHPOBO33PEHUYECKOE
3HA4YeHUE AacTPOHOMHH. [IpUMEHUMOCTH 3aKOHOB (U3UKH [JIsi OOBSICHEHHUS
IPUPOJIEI KOCMUUYECKUX OOBEKTOB.

Metoasl acTpoHOMUYECKUX wuccieaoBanuil. COBpPEMEHHbBIE OINTUYECKHUE
TEJIECKOTIIbI, PAIUOTENIECKOIIbI, BHEaATMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3qHoro HebGa. Co3Be3qaus, sApKue 3BE3NBI, IJIAHETHI, UX BHUIUMOE
JBIDKEHHE.

ConHeyHas cucreMa.

Counnie. ConmHeuHnasi akTUBHOCTb. MIcTounuk 3Hepruu CoJiHIa U 3BE3.

3BE311bI, UX OCHOBHBIC XapaKTePUCTUKHU. JluarpamMma «CHeKTpaIbHbIN Kacc
— CBETUMOCTBY». 3BE31bI I'JIABHOM ITOCJIEIOBATEIBHOCTH. 3aBUCUMOCTL «Macca —
CBETUMOCTB» JJIsI 3BE3] TJIABHOHW MOCIeN0BaTeIbHOCTH. BHYTpeHHee cTpoeHue
3BE31. COBpEeMEHHBIC MPEACTABICHUS O MPOUCXOXKICHUM U HBOIOIMK COJHIA U
3BE31. DTanbl )KU3HU 3BE3I.

Muieunbiii IlyTe — Hama ['anaktuka. [lomoxxenne u auxenHue CoJiHIIa B
lNamaktuke. Tunel ramaktuk. Paguoranaktuku v kBazapbl. UHEpHBIE IBIPHI B sSpax
rajgaKkTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon  Xa06ma. PazGeranue

rajgaKkTHUK.

Teopus boisbioro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménupie npoOaeMbl aCTpOHOMUH.

Yuenuueckue naoniooenua.

HabGmronenns 3BE31H0OT0 HEOa HEBOOPYKEHHBIM TJ1a30M C MCIIOJIB30BAaHUEM
KOMITBIOTEPHBIX TIPHUIIOKCHHH JJI OTIPECIICHIS TTOJIOKEHHSI HEOECHBIX 00OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE c03Be31usi CEBEpPHOTO MOJyWIapus U SPKUE
3BE3MBI.

HaGmionenust B Tenmeckon JIyHbl, MaHeT, TYMaHHOCTEM M 3BE3HBIX
CKOILICHUH.



Pu3nyecKuil MPaKTHKYM.

Cnoco0s1 u3mepeHus: GU3NIECKUX BEIMUMH C UCIOIb30BAHUEM aHATOTOBBIX
1 U(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOGCOJTIOTHBIE Y OTHOCUTEBHBIE MOTPEIIHOCTA U3MEPEHUM (PU3UUECKUX BEJIIMUUH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHue KOCBEHHBIX WM3MEPEHUM, HCCIEIOBAHUN  3aBUCUMOCTEH
(¢u3nuecKnX BEIUMYMH, MPOBEPKA NPEIJIOKEHHBIX TuUnote3 (BbIOOp U3 padorT,
OMHUCAaHHBIX B  TEMATUYECKUX pa3liesiax «YUYCHUYECKUM  OSKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

Oo6o01maromee NOBTOPEHUE.

O060011IeHne 1 cucTeMaTu3alus CoJAepKaHus pasziesoB Kypca «MexaHukay,
«MonexynsipHas pu3znKa U TEPMOJUHAMUKAY, «DJIEKTpoAuHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CHENUAJIBHOM TEOPUU OTHOCHUTENIbHOCTH», «KBaHTOBas
buznkay, «3IEMEHThl ACTPOHOMUHU U aCTPOPUIUKI.

Poner ¢Qusuku U acTpoHOMHMHM B DKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJILHOM M ATUYECKOM cepax AesTENbHOCTH YEIOBEKa, POJIb U MECTO (GUBUKHU
Y aCTPOHOMMH B COBPEMEHHOM HayYHOI KapTHHE MHUpa, 3HAUEHUE ONUCATEIbHOM,
CUCTEMATH3UPYIOLIel, OOBSICHUTEILHOW W  NPOTHOCTHYECKOW  (DYHKIUH
¢usznueckoir  Teopuu, poib (GU3HUECKOM TEOpuM B (OPMUPOBAHUU
npencTaBieHuit o GU3nYecKoil KapTuHe MUpa, MeCcTO (U3UUECKON KapTHUHBI MUpa
B 00111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O IPUPO/IE.

MexnpeaMeTHbIE CBS3H.

N3yuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPAKATEIBHBIX MEKIIPEAMETHBIX CBI3€H C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie NOHAMUA, CGA3AHHbBIE C UYUEHUEM MEmO008
HAY4YHO020 NO3HAHUA: SBIICHUE, HAYYHBINA (DaKT, THUMOTE3a, PU3NYECKas BEIUYHUHA,
3aKOH, TEOpHUs, HAONIOACHUE, OKCHEPUMEHT, MOJACIUPOBAHUE, MOJEIIb,
W3MEpeHUe, TMOTPEITHOCTH HW3MEPEHUM, H3MEpPHUTENbHbIE NPUOOpPHI, IudpoBas
naboparopusi.

Mamemamuka: pemieHHWE CUCTEMbl YpaBHEHHU. TpUTOHOMETpUYECKHUE
GYHKIIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOphI M UX MPOEKIMH HA OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.
[IpousBonHbie 3nemMeHTapHbIX (yHKUUNA. [lpuzHaku mogoOusi TPEeyroJbHUKOB,
onpeiesieHne MIoNaau MIOCKUuX GUryp u oobEmMa Ted.

buonozua: >nekTpuyeckue SIBICHUS B KUBOW MpHUpOJE, KoJjieOaTelbHbIE
JBWKEHUSI B JKUBOM MPUPOJE, SKOJOTHMUYECKUE PHUCKU TMpPU MPOU3BOACTBE
ANEKTPOIHEPTUM, BJICKTPOMATHUTHOE 3arps3HEHUE OKpYXKaroueh Cpeasl,



YIBTPa3ByKOBas JWArHOCTHKAa B MEIWIHMHE, ONTUYECKUE SIBICHUS B KUBOU
IIPUPOJIE.

Xumua: CTPOCHHME aTOMOB W MOJIEKYJ, KpHUCTaJUIMYECKas CTPYKTypa
TBEPABIX  TeJl, MEXaHU3Mbl OOpa30BaHMUS  KPUCTAIUIMYECKOM  pelETKH,
CIIEKTpaJIbHbIA aHAJIU3.

I'eocpagpua: marHuTHBIE TOJIIOCA 3€MJIM, 3AJIEKH MAarHUTHBIX PYI,
dboToCchEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
ANeKTpoABUraTeNb SIKoOH, reHepaTop MEePEMEHHOT0 TOKA, MHAYKIMOHHAS Ieub,
JIMHUHU 3JEKTpONEpeaay, 3JIEKTPOABUTATENb, pajap, paguonpUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBUY-neub, ynbTpa3BykoBas JIUAarHOCTUKA B TEXHUKE,
NPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas Oatapesi, CIyTHUKOBbBIE
OpUEMHUKH, SE€pHAs DSHEPreTMKa M HKOJOTMYECKUE acCIEeKThl €€ pa3BUTHSL.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA IIPOI'PAMMBLI 11O

OU3NKE HA YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUAIMUHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JIndYHOCTHBIE pe3yabTaThl OCBOCHUS Y4eOHOro mnpeamera «Duzuka»
JTOJIKHBI OTpaXkaTh TOTOBHOCTH u CITOCOOHOCTH oOyyJaromuxcs
PYKOBOJICTBOBAaThCSI  CPOPMUPOBAHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH,
CUCTEMOM IICHHOCTHBIX OPHWEHTAIlMH, IO3WTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX  TPAJUIMOHHBIM  IICHHOCTSIM POCCHHCKOrO  0OIecTBa,
pacIIMpeHre KU3HCHHOTO OIBITa U OMBITA JICITCILHOCTH B IIPOIIECCE peaTu3aium
OCHOBHBIX HAIIPaBJICHUH BOCITUTATEIILHOU JIEITEILHOCTH, B TOM YHCJIC B YaCTH:

rpakAaHCKOT0 BOCTIUTAHUS:

* c(hOPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM O0YYAIOIIErocs Kak aKTUBHOTO
¥ OTBETCTBEHHOTO YJI€Ha POCCUHCKOr0o 00IIECTBa;

* IPUHSATHE  TPAAUIIMOHHBIX  OOIEYEIOBEUECKMX T'YMAaHUCTUYECKUX U
JEMOKPaTHYECKUX [IEHHOCTEH;

« TOTOBHOCTh BECTH COBMECTHYIO NIEATEIHLHOCTh B MHTEpEcax I'pa’kKJaHCKOTO
oOmiecTBa, Yy4YacTBOBaTh B  CAMOYIIPaBICHHMHM B  00pa30BaTeIbHOM
OpraHu3alluu;

* YMEHHUE B3aUMOJICHCTBOBATh C COIMAIILHBIMUA MHCTUTYTAMU B COOTBETCTBUU
¢ UX QYHKIMSIMU ¥ HA3HAYCHUEM;

* TOTOBHOCTBH K TYMAHUTAPHOW U BOJIOHTEPCKOU AEATEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS
* cpOpPMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOMU
UJACHTHYHOCTH, TATPUOTU3MA,

« ICHHOCTHOE OTHOIICHWE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM

POCCHICKUX YIEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSA:

« c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEACHMUS;

* CIIOCOOHOCTh OILICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOpPAJIbHO-HPABCTBEHHbIC HOPMBI U IEHHOCTH, B TOM
4yucie B AEATEIbHOCTH YUEHOTO;

* OCO3HAHME JIMYHOTO BKJIaJla B HOCTPOEHUE YCTONYMBOIO OyAyIEero.



ICTETUYECKOTr0 BOCIIUTAHMS:
« 3CTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYas JCTETUKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO (HU3NUECKOUN HAyKeE.

TPY/0BOT'0 BOCTIUTAHMS:

«  HMHTEPEC K pa3nudyHbIM chepaM npodhecCUOHAIBHON eI TEIbHOCTH, B TOM
YHUCJIe CBA3AHHBIM C (PU3UKON M TEXHUKOH, yMEHUE COBEPIIATh

«  OCO3HaHHBIN BEIOOP OynyIIel mpodeccun U pearu30BbIBaTh COOCTBEHHbIC
KU3HEHHBIC TUTaHbI;

« TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpPa30BaHUIO B
obnactu
(bU3UKHM HA POTSHKEHUH BCEH KU3HU.

UHTEpPEC K paszuyHbIM cdepam NnpodhecCUOHATBHON ESITEIBLHOCTH, B TOM
YuCJ€ CBSA3aHHBIM ¢ (QU3MKONW W TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayiei mpodeccuu U peaan3oBbhIBaTh COOCTBEHHBIC
KU3HEHHBIC TUTAHbI,

TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(bu3MKY HA TPOTSKEHUU BCEH KUBHU.

IKOJIOTHY€eCKOr0 BOCITUTAHUSA:
* C()OPMUPOBAHHOCTH DKOJIOTMUECKOW KYJIBTYPhI, OCO3HAHHE TIJI00AIBHOTO

XapakTepa SKOJIOTHYECKUX MpooIieM;

* IVIJAHUPOBAHUE W OCYIIECTBICHUE JICMCTBUM B OKPYXKAIOWIIEW Cpele Ha

OCHOBE 3HaHM L€ YCTOMYUBOTO PA3BUTHUS YEJIOBECUECTBA;

* pACHIMPEHUE OIbITa JEATETLHOCTH HKOJIOTUYECKON HampaBlIeHHOCTH Ha

OCHOBE MMEIOIINXCS 3HAHUM 10 (PU3UKe.

HEHHOCTH HAYYHOTO MO3HAHUS:
« chOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHUS (PU3UYECKON HAYKH;

* OCO3HAHUE IIEHHOCTU HAY4YHOUW JESITENIbHOCTH, TOTOBHOCTH B IMpOIECCE

U3y4eHHus (U3UKKA OCYIIECTBISATH TMPOCKTHYIO U HCCIEIOBATEIbCKYIO

NEeATEeNIbHOCTh UHJIUBUAYAILHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIEC Y4eOHbIe eicTBUS ba3oBble
JoruyeckKue JqeMcTBHA:
+ CAMOCTOATENIPHO  (HOPMYIHMpPOBATH W  aKTyaJu3WpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;



* OIIPENIETIATh IENU JeATCIbHOCTH, 3a7aBaTh MapaMeTphl M KPUTEPUU HX
TOCTKEHUS;

* BBIBIIATH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B pacCMaTPHUBAEMBIX
(U3HYECKUX SIBIICHUSX;

- pa3pabarbiBaTh TUIAH PEIICHUS] MPOOJIEMBbI C YYETOM aHaIN3a UMEIOUIUXCS
MaTePHAIbHBIX K HEMAaTepHATbHBIX PECYPCOB;

« BHOCUTh KOPPEKTHUBBI B  JIEATEIBLHOCTh, OIICHMBATh COOTBETCTBHC
PE3YJIBTATOB ILEJISM, OIICHUBATH PUCKH TOCJICICTBUN IEATEIHBHOCTH;

« KOOPIMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBUAX peaibHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

* pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HCHHBIX TIPOOIIEM.

Ba3oBrble ncciaenoBaTeIbCKHe NeiiCTBHA .
* BIAJICTh HAYYHOW TEPMHUHOJIOTHCH, KIIFOUCBBIMHU IMOHATHSAMU W METOJIaMHU

(bu3HUeCKON HAYKH;

BJIQJICTh HaBBIKAMH y4eOHO-HCCIICOBATEIIBCKON M MPOCKTHOM JIeITeIbHOCTH
B 00acTH (hU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIIbBHOMY
IOMCKY  METOJOB  pEIICHHWs 3adad  (U3UYECKOro  COACpPIKaHUA,
NIPUMEHEHHIO PA3IMYHBIX METOOB TIO3HAHUS;

BJIQJCTh BHJAMH JICITCILHOCTH TIO ITOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEPIIPETAIIUHU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B Pa3JIMYHBIX YICOHBIX
CUTyalllusIX, B TOM YHCJIC NPH CO3JaHUU yUCOHBIX MPOEKTOB B 00JIACTH
1076370478

* BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBA3W U aKTyaJu3UpOBaTh 3a/auy,
BBIIBUTATh  TUNOTE3y €€  penieHus, HaxOAUTh AapryMEeHThl  JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3a/laBaTh MapaMeTpbl U KPUTEPUU
peuieHus;

« AHAIM3UPOBATh TIOJYYEHHbIE B XOJE€ PEIICHUS 3aJaud Pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBUSX;

- CTaBUTh U (OPMYJNHPOBATH COOCTBEHHBIE 3a/laud B 00pa30BaTelbHOU
JESTETHbHOCTH, B TOM YUCJIC TIPU U3YUYEHUU (HU3UKY;

- 1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

« YyMETh TIEPEHOCUTHh 3HAHUS 10 (U3NKE B MPAKTUIECKYIO 00JIacTh
KU3ZHEICATEIbHOCTH;

*« YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

* BBIJIBUTAaTh HOBBIC UJI€H, IPEAJIaraTh OPUTMHAIbHBIC MMOJX0/IbI U PEIICHUS;

* CTaBUTH MPOOJIEMBI U 3324, IOMYCKAIOUIHUE aIbTEPHATUBHBIE PEILICHMUS.



Pabora ¢ nngopmanueii:

* BJIAJICTh HAaBbIKAMH MOJy4YeHUs1 UHPOpMauu (PU3NYECKOTO COACpPIKAHUS U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO OCYILIECTBIIATh IOUCK, aHAJIM3,
CUCTEMAaTH3alMI0 M HMHTEPIpEeTalui0 HHPOpMAlUUU pa3Iu4HbIX BUIOB U
dbopm npeacTaBIeHUS,

* OLIEHUBAThH JJOCTOBEPHOCTh UH(POPMALINH;

* ICTIOJIb30BaTh  CPEACTBa HMH(POPMAIMOHHBIX W  KOMMYHHKAalMOHHBIX
TEXHOJOTUA B  PEIIEHMM  KOTHUTUBHBIX, = KOMMYHHUKATUBHBIX U
OpraHu3allMOHHBIX 3a7a4 C COOJIOJIEHHEM TpPeOOBaHUN HPrOHOMMKH,
TEXHUKA OE€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHus, MpaBOBbIX H
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30MaCHOCTH;

* CO3/1aBaTh TEKCThl (PU3MYECKOTO COJEPKAHMS B pazluMYHbIX (opmaTtax c
yu4€TOM Ha3HaueHusd HHPOpMAllMM U I1EJIEBOM ayAUTOPUH, BBIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3ALIUU.

KommyHuKaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1eiCTBUA:
OCYIIECTBIISITh o0lmeHne Ha  ypokax busuku u BO
BHEYPOYHOU JEATEIBHOCTH;
* pacno3HaBaTh IIPEANOCHUIKH KOH(JIMKTHBIX CUTyallUH U
CMSIT4aTh KOH(DIUKTHI;
pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHMS C HCIIOJIB30BAaHHUEM
A3BIKOBBIX CPEJICTB;

* IOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U WHIUBUIYITHLHON
paboTHI;

* BBIOUpATh TEMAaTHKYy M METOJIbI COBMECTHBIX IEHWCTBUH C Y4€TOM OOIIHX
MHTEPECOB U BO3MOKHOCTEHN KaXKA0T0 YjeHa KOJUICKTUBA;

* IPUHUMATh [€JIM COBMECTHOM JIEATEIBHOCTH, OpPraHU30BbIBaTh U
KOOPJIMHUPOBATh ACUCTBHS MO €€ JOCTHKEHUIO: COCTABIISTh IUIaH JICMCTBU,
pacnpenemnsaTh poJikd ¢ YI6TOM MHEHUH YYaCTHHKOB, OOCYXKIaTh PE3yIbTaThl
COBMECTHOM padoTHhI;

* OLICHMBATh KA4ECTBO CBOETO BKJIAaJa M KAKIOTO y4YaCTHHKAa KOMAaHIbI B
OOIIMiA pe3yIbTaT 1Mo pa3pabOTaHHBIM KPUTECPHIM;

* IpeJJiaraTh HOBBIE MPOEKThI, OLEHUBATh HJIEM C TIO3WLIHUU HOBU3HBI,
OPUTHHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

* OCYLIECTBJIATh TO3UTHBHOE CTPATETHMYECKOE TMIOBEACHHUE B PA3JIUYHBIX
CUTYaIMAX, IPOSBIIATH TBOPUYECTBO M BOOOPaKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBeEpPCAJIbHbIEC YUeOHbIe HeidcTBUS CaMOOpranu3amnus:



* CAMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIbHYIO JEATEIBHOCTh B 00JaCTH
(U3MKU U aCTPOHOMHH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

* CAMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUs] PACUETHBIX M KAYECTBEHHBIX
3a/lay, IUIaH BBIMIOJIHEHMSI MPAKTUYECKOW paboThl C YyYETOM HMMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUTCHUH;

« 1aBaTh OIIEHKY HOBBIM CUTYalUsIM;

* paCHIMPATH paMKH Y4eOHOrO MpeMeTa Ha OCHOBE JIMYHBIX MPEANIOYTECHUH;

- IeJaTh OCO3HAHHBIM BBIOOpP, apPryMEHTUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

* OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

- c11I0cOOCTBOBATh (DOPMUPOBAHUIO M TPOSIBICHUIO DJPYAMIMH B 00JacTU
($u3MKU, TOCTOSHHO TMOBBIINIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJJIEKT:
JaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHBBI B JI€ATE€IHHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

*BJIaJICTh ~ HaBbIKAMU  II03HABAaTENIbHOM  peQIeKCUM KaK  OCO3HaHMs
COBEPIIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyJIbTaTOB U
OCHOBAHMU;

* ICIIOJIb30BaTh NMPUEMBI pedieKcrn JIJIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO
pelLIeHMS;

* YMETh OLICHHBAaTh PHUCKM M CBOEBPEMEHHO NPHUHHUMATh PELICHUS MO UX
CHWKECHHUIO;

* IPUHUMATh MOTHUBBI M apPryMEHTBHl JPYTHX IpPH aHAJIU3E pPE3YJbTaTOB
NEeSATENbHOCTH;

* IPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTATKH U JOCTOMHCTBA,

* IPUHUMATh MOTHUBBI W apPryMEHTBHl JpPYTHX HpPH aHAJIU3E pPE3yJbTaTOB
NEeATENbHOCTH;

« IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.



B mpomecce mOCTHX)EHUS JIMYHOCTHBIX PE3YIHTATOB OCBOCHHUS MPOTPAMMEBI T10
buzuke s ypoOBHS cpeaHero oOimiero o00pa3oBaHuUs Yy 00ydaromuxcs

COBEPIIEHCTBYETCS AMOIMOHATLHBIH WHTEIUIEKT, TIPEIIOTar afOIHA
c(hOpMUPOBAHHOCTb:
* CAMOCO3HAaHUS, BKITIOYAIOIIETO CIIOCOOHOCTH IOHMMATh CBOE

SMOIIMOHAJILHOE COCTOSIHME, BUJETh HAIPABJICHUS Pa3BUTUS COOCTBEHHOM
SMOIIMOHATIBLHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

* CAMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJECHUE, CIIOCOOHOCTH aJaNnTHPOBATHCA K
SMOIIMOHAJLHBIM HM3MEHEHUSM U MPOSABIATh T'MOKOCTb, OBITb OTKPBHITHIM
HOBOMY;

* BHYTPEHHEH MOTHMBALIMU, BKIIOYAIOIIEH CTPEMIIEHUE K JIOCTHXKEHUIO LIETU U
ycrexy, ONTUMH3M, WHUIMATUBHOCTh, YMEHHUE JEMCTBOBATb, MCXOMS W3
CBOMX BO3MOKHOCTEH;

« OMIIATHUW,  BKJIIOYAIOIIEH  CHOCOOHOCTh  MMOHUMATh  SMOLMOHAIBHOE
COCTOSIHUE JIPYTUX, YYUTHIBATh €ro MpPHU OCYIIECTBICHUH OOLICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U COTIEPEKUBAHUIO;

* COLIMATIBHBIX ~ HABBIKOB,  BKJIIOYAIOIIMX  CIOCOOHOCTh  BBICTpauBaTh
OTHOILLIEHUS C JAPYTMMHU JIIOJABMH, 3a00TUTHCS, MPOSABIATH HMHTEpPEC U
pa3peraTh KOH()IUKTBHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 knacce TipeMETHbIE pe3yibTaThl HA YriyOnIEHHOM

YpPOBHE JIOJIKHBI OTPA’KaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM
 IOHUMaTh  POJb (PU3MKK B  SKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
HKOJIOTUYECKOM, COIMAIbHON U 3THYECKON chepax AesTEIHHOCTH YEIOBEKa,
poJib M MecTO (PM3MKU B COBPEMEHHON HAYyYHOW KapTWHE MUpPa, 3HAUYCHUE
ONMCaTeNIbHOM, CHUCTEMATU3UPYIOLIEH, 00BSACHUTETHLHOM U
IMPOTHOCTHYECKOW  (QyHKIMH  (HU3WYECKOW  TEOPUH —  MEXaHHKH,
MOJICKYJISIPHOW (PU3UKU U TEPMOJIWHAMUKH, POIb (U3UYECKOW TEOPHH B
dbopMHUpOBaHUY TIPEICTABICHUN 0 (U3HUUECKONU KApTUHE MUPA;
- pa3nyaTh yCIOBUS NPUMEHUMOCTUA MOJAENEH PU3NUECKUX TeNl U MPOLECCOB
(sIBJ€HUI): HMHEpLMANIbHAsE CHCTeMa OTCU€Ta, aOCOJIIOTHO TBEPAOE TEIO,
MarepualibHasi TOYKa, PaBHOYCKOPEHHOE JBUXKEHUE, CBOOOAHOE MajcHUE,
a0bcomoTHO ympyras naedopmaius, aOCOMIOTHO YIPyroe u aOCOMIOTHO
HEyNpyroe CTOJIKHOBEHMUS, MOJIeIM Trasza, KUIKOCTH U  TBEPAOrO



(KpUCTAJUIMYECKOTO0) TeJa, WJeadbHbIA ra3, TOYEUYHBIN 3apsjl, OJHOPOIHOE
AIEKTPUYECKOE TIOJIE;

- pa3inuath YyCIOBHS (TpaHUIBl, 00JIACTH) NPUMEHUMOCTH (U3UUYECKUX
3aKOHOB, MOHUMATh BCEOOIMI XapakTep (¢yHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIBb30BAHUS YACTHBIX 3aKOHOB;

« AHAIM3UPOBATh W OOBSCHATH MEXaHHMYECKHE TMPOIECChl U  SBICHUS,
UCIIOJIb3Ysl OCHOBHBIC TMOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBIDKCHHS, (POpMyJbl KHHEMATUKU PaBHOYCKOPEHHOTO
JBIDKCHUSI, TpeoOpasoBanusi [amwiiest i CKOpPOCTH M TEpPEMEIICHHUS,
3akOHbl HbIOTOHA, MPUHIIMIT OTHOCUTENBLHOCTH ['anuies, 3aKk0H BCEMUPHOTO
TATOTEHMS], 32aKOHBI COXPAHECHUSI UMITYJIbCA U MEXaHUYECKOW YHEPTUHU, CBSI3b
paboOThI CUJIBI C U3MEHEHUEM MEXaHUYECKOW IHEPTUH, YCIOBUS PABHOBECHS
TBEPJOTO TeJia), TMPU OSTOM HCIOJb30BaTh MAaTEeMAaTHYECKOE BBIPAKCHHUE
3aKOHOB, YKa3bIBaTh YCIOBHS TMPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB:
npeoOpazoBanuii ["anumes, BTOporo u TpeThero 3akoHoB HpioTOHA, 3aKOHOB
COXpAaHEHUSI MMITYJIbCA U MEXAaHWYECKOW SHEPruM, 3aKOHa BCEMHUPHOIO
TATOTEHUS;

* AaHAJTU3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLIECCH U SABICHUS, HCHOIB3YS
ocHOBHBIe moJiokeHUss MKT u 3akoHBI MOJIGKYJSIpHOW (DU3UKKH U
TEPMOJMHAMUKHN  (CBSI3b  JIaBJICHUS HJEaJbHOTO Tra3a Cco CpeaHei
KUHETUYECKOM DHEPTUEHd TEIUIOBOIO JBHXKEHHS M KOHIEHTPAlUEH €ro
MOJIEKYJ, CBSI3b TEMIEpPATypbl BEIIECTBA CO CPEIHEM KUHETUYECKOU
SHEpPrueil TEIJIOBOTO IBH)KEHUSl €r0 YacTHll, CBSI3b JABJICHUS HACAIbHOTO
rasa ¢ KOHIIEHTPAIMEN MOJIEKYJ U €r0 TEMIIEPaTypoi, ypaBHEHHUE
Menpaeneea—KitanerpoHa, 1105030171 3aKOH TEPMOJNHAMHUKH,

3aKOH COXPaHEHUS SHEPTHUH B TEIJIOBBIX MPOLECCAX), TPU 3TOM

UCIIOJIb30BaTh MATEMAaTHUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBUSA

MIPUMEHUMOCTH ypaBHEeHUs1 MeHneneeBa—Knaneipona;

* AaHATTU3UPOBATH U OOBACHSITH DJICKTPUUCCKUE SIBJICHUS, UCTIONB3Ysl OCHOBHBIC
MOJIOKEHUS W 3aKOHbl  JJIEKTPOAMHAMHUKUA  (3aKOH  COXpaHEHHs
3JIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MMOTEHIMAIIBHOCTh
3JIEKTPOCTATUYECKOTO TOJISl, MPUHIMUIT CYNEPHO3ULUU  DIECKTPUUYECKUX
MOJIEM, MPH 3TOM YKa3blBas yCJIOBHsS NMPUMEHHMOCTH 3akoHa Kyrona, a
TaKXe MPAKTUYECKH BAXKHBIE COOTHOLICHMS: 3aKOHbI OMa Il y4acTKa UENH
U IS 3aMKHYTOW 3JIEKTPUYECKOW 1enu, 3akoH Jlxoyma—Jlenna, mpasuna
Kupxroda, 3akonsl @apajes i 3JI€KTPOIN3a);

* ONIUCHIBATh (PU3UYECKUE TPOUECCHl U SBICHUS, HCIOJIb3YSd BEIWYUHBI:
MEpEMENICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC T€JIa U CUCTEMBI TEJI, CUIIA,



MOMEHT CHJIbI, JaBJICHUE, MOTEHIMATbHAs SHEPrUsl, KHHETUYECKasi SHEeprus,
MEXaHU4YecKasi dHeprus, padoTa CUJIbl, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE,
CHJIa TSKECTH, CHUJa YIOPYTrOCTH, CHUJa TPEHUS, MOUIHOCTb, DSHEPIrus
B3aMMOJICHCTBUS Tena ¢ 3eMJEN BOIM3H €€ TOBEPXHOCTH, SJHEPTHUsl YIIPYron
nedopManuy MPYKUHBI, KOJWYECTBO TEIJIOTHI, aOCOJIIOTHAsI TeMmIiepaTypa
Tena, paboTa B TEPMOJAMHAMHMKE, BHYTPEHHSS OHHEPrus UACAIBHOIO
OJIHOATOMHOI'O Tra3a, paboTa HJeaJbHOr0 ra3a, OTHOCHTENbHAs BIIAXKHOCTh
Bo3ayxa, KIIJ[ mpeanbHOro TEMiIOBOro ABUTATENS; SJEKTPUUYECKOE IIOJIE,
HANpPsDKEHHOCTh AJIEKTPUYECKOTO TOJIs, HAMNPSKEHHOCTh MO TOYEYHOTrO
3apsfia WM 3apsSHKEHHOrO I1apa B BaKyyMe€ M B JIUAJIEKTPHUKE, MOTEHIIHAI
ANEKTPOCTATUYECKOTO TMOJs, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABIKYIIAS
CWJIa, CUJa TOKa, HANpsHKEHUE, MOLIHOCTh TOKa, 3JEKTpUYecKass EMKOCTh
TUIOCKOTO KOHJeHcaTopa, COMPOTHUBJICHHE  y4yacTKa  LIENHu C
MOCJIEIOBATENIbHBIM U MapajuIebHBIM COEIMHEHUEM PE3UCTOPOB, DHEPIrus
AIEKTPUUECKOTO MO KOHACHCAaTOPa;

OOBSACHATh OCOOEHHOCTH MPOTEKAHUS (PU3UUECKUX SBJICHHUI: MEXaHUYECKOE
JBUKEHUE, TEIUIOBOE JIBI)KEHHUE YAaCTHI] BEIIECTBa, TEIJIOBOE PaBHOBECHE,
OpoyHOBCKOE NBIKEeHHE, AU Y3us, UCTIApEHUE, KUIIEHUE U KOHIEHCAIUs,
IUTABJICHWE W KPUCTA/UIM3alusi, HaNpaBJIEHHOCTh  TEIUIONEpenayH,
ANEKTpU3AIUs TeJ, DSKBUIIOTCHIIMAIBHOCTh IMOBEPXHOCTH 3aPSIKEHHOTO
IPOBOJIHUKA;

IPOBOAUTH HCCIIEIOBAHUE 3aBUCHUMOCTU OJHOW (DU3UYECKON BEIUYMHBI OT
JIPYTOf C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, MTPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY,  (PUKCHpOBAaTh  pe3yJbTaThl  IMOJTYYEHHOW  3aBUCHMOCTH
bU3MYeCKUX BEIWYMH B BHAEC TpaduKoB ¢ y4€TOM aOCONFOTHBIX
NOTPELIHOCTEN U3MEPEHUH, AeaTh BEIBOABI IO PE3YyIbTaTaM HCCIEI0BAHUS;
NPOBOANTh KOCBEHHBIE W3MEPECHUS (DU3MYECKUX BEIUYHH, IPU ITOM
BBIOMpATh ONTUMANBHBIA METOJ HM3MEPEHHUsS, OICHUBATh AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;
IPOBOJIUTH OMBITHI MO MPOBEPKE MPEMJIOKEHHON TUIOTE3bl: IJIAHUPOBATH
AKCHEPUMEHT, COOMPATh IKCHEPUMEHTAIBHYIO YCTAaHOBKY, aHaJU3UPOBATH
MOJIyYEHHBbIE pEe3yJbTaThl M [I€7aTh BBIBOJ O CTaTyc€ MPEeITI0KEHHON
TUTIOTE3bI;

coOmoaTh TpaBmiia 0€30MacHOTO Tpy/a MpU MPOBEICHUH UCCIEIOBAHUIN B
paMKax y4eOHOTr0 AKCIIEPUMEHTA, MPaKTUKyMa 151 y4eOHO-
HCCJIEI0BATENCKOM M TPOEKTHOM JIEATEIBHOCTH C HCIHOJb30BaHUEM
MU3MEPUTENBHBIX YCTPOICTB U 1a0OPaTOPHOTO 000PYAOBaHNUS;



s pemaTb pacu€THbIE 3a4a4d C SABHO 33JaHHOW W HEABHO 3aJaHHOWU

(¢u3nueckoil MOJENbIO: HAa OCHOBAHMM aHAJM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp  (M3MYECKOM MOJenu, OTBedaroueid TpeOoBaHUSAM  3ajauH,
IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThl (PU3HUECKUX
TEOpUN TPU MCIOIB30BAHUM MATEMAaTHYECKHMX METOJOB pEIICHUs 3ajad,
MPOBOAUTHh PACUEThl HA OCHOBAHMM HMMEIOIIMXCS JAHHBIX, aHAJIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOJbI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

peliaTh KaueCTBEHHbBIC 3aJ1auu, TPEOYIOIIne MPUMEHEHUS 3HAHUN U3 pPa3HbIX
paznenoB Kypca (U3MKHA, a TaKXKe WHTErpaluy 3HAaHUW U3 JPYrux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LEMOYKY PACCYXIEHUM C OMOPON Ha NU3YyUYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U
buznvecKkue sIBICHUS;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAHUS I OOBSICHEHHMS OCHOBHBIX
NPUHIIMIIOB pabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX IPOLECCOB;

NPUBOJUTH MPUMEPHI BKIIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOLIECCOB OKPYXKAIOLIEro MHUpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aQHAJM3UPOBATh M OLICHUBATH IMOCJEACTBUS OBITOBOM W IMPOM3BOJICTBEHHOM
NEATeIbHOCTH YEJIOBEKAa, CBA3aHHOHW C (PU3HYECKUMH IPOIIECCaMH, C
MO3UIIMKA 3KOJIOTHYECKOU 0€30MacHOCTH, MPEICTABICHUN O pallMOHAIBHOM
PUPOJIONOJIB30BAaHNN, a TAKXKE Pa3yMHOM HCHOJIb30BAHUU JTOCTHXKEHUM
HAayKM M TEXHOJIOTMM [ JaJbHEHIIEro pa3BUTHS YEJIOBEUECKOTO
00I11eCTBa;

NPUMEHSTh pa3lInyHble CIOCOOBI paboThl ¢ WHpOpMarmen (uzndeckoro
COIEepKaHUsI C  HWCIIOJIb30BAaHUEM  COBPEMEHHBIX  HMH()OPMAIMOHHBIX
TEXHOJIOTUH, TPU ITOM HCIOIB30BaTh COBPEMEHHBbIE WH(OpPMAIMOHHBIC
TEXHOJIOTUH JJISl TIOWCKA, IEPepaOOTKU U MPEIbABICHUS YYCOHON U HAYyIHO-
NOMyJsIpHOW ~ WH(POpMANUK, CTPYKTYpPUPOBAHUS U HHTEPIPETAIIUU
uHbOpMAIMK, TIONTYYEHHONW W3 PA3THYHBIX HCTOYHUKOB, KPUTHYECKHU
aHATM3UPOBATH MOJIYYaeMyI0 WH()OPMAIIUIO U OLIEHUBATh €€ JOCTOBEPHOCTH
KaK Ha OCHOBE MMEIONIMXCS 3HAHWW, TaK U HA OCHOBE aHAJIM3a WCTOYHHKA
uH(popManuy;

MIPOSIBIISITH OpraHU3aIMOHHbBIC u MO3HABaTEIbHbIC YMEHHUS
CaMOCTOSITEILHOTO TIPUOOPETEHHUSI HOBBIX 3HAHUW B IMPOIIECCE BBIMOJIHEHUS
MPOEKTHBIX ¥ y4eOHO-UCCIEI0BATEILCKUX Pa0OT;



- paboTaTh B TIpYINIE C HCIOJIHEHUEM pa3JIMYHBIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATH PabOTy TPYIIbI, pAMOHAIBHO PACHpPENEATh ACSITEIbHOCTh B
HECTaHAAPTHBIX CHUTYyalUsAX, AaJEKBATHO OLEHMBATh BKJIAJ KaXJA0ro H3
YYaCTHUKOB I'PYIIIbI B PEIICHHE pacCMaTpUBaeMOM IPOOIEMBIL;

* IPOSIBJISITh MOTHBALMIO K Oyayuied npodeccuoHaIbHOW NEATEIbHOCTH IO
CHENUATIBHOCTAM (U3UKO-TEXHUUYECKOTO TPOQuIs.

K konmy oOyuenuss B 11 knacce mpeaMeTHBIE pe3yibTaThl Ha YriayOJEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

* IOHUMATh POJIb PU3UKU B 3KOHOMHUYECKOU, TEXHOJOTUYECKOH, COLUAIbHOM
U ITHYECKOW cdepax AesTeNIbHOCTU 4YelloBeKa, pojib U MeCTO (DU3UKHU B
COBPEMEHHON HAay4YHOW KApTWHE MHpPA, POJb ACTPOHOMHUHU B MPAKTUUYECKOM
NEATEIIbHOCTU YEJIOBEKa W JNAJIbHEWIIEM HAy4YHO-TEXHUYECKOM pa3BUTHUH,
3HAUEHHE OINUCATEIbHON, CHCTEeMATH3UPYIOIIEH, OOBSCHUTEIBHON U
NPOrHOCTUYECKON (DYHKIMI (U3UUECKOW TEOpUH — DIIEKTPOAUHAMHUKH,
CHEIUATbHOW TEOPUM OTHOCHTEIbHOCTH, KBAHTOBOM (DU3UKH, POJb
¢usznueckorr Teopun B (OPMHUPOBAHUU TMPEJCTABICHUN O QU3NUECKON
KapTUHE MHpa, MECTO (PU3UYECKOW KapTHUHBI MHpa B OOUIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPOIE;
pasnuyarh yCcIOBUS IPUMEHUMOCTH MojeNiel (U3HUecKUX Tell U MPOIIeCCOB
(SIBJIE€HUI): ONHOPOAHOE DJEKTPUUECKOE M OJHOPOJHOE MArHUTHOE MOJIs,

rapMOHUYECKHe KoyieOaHHUsd, MaTEeMaTUYECKU MAasATHUK, UICaTbHBIMI
NPY>KUHHBIM MasTHUK, TAPMOHUYECKHUE BOJIHBI, UJCaTbHBIN KOIeOATCIHHBIN
KOHTYp, TOHKas JIMH3a, MOJEJEH aTroMa, aTOMHOIO SJipa U KBAaHTOBOWU
MOJEIIN CBETA;

paznuyath ycnoBus (TpaHMIBI, OOJACTH) TPUMEHUMOCTH (PU3HMUECKHUX
3aKOHOB, IOHUMATh BCEOOIINIA XapakTep PyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCITOJIb30BaHUS YACTHBIX 3aKOHOB;

AHAIM3UPOBATh M OOBICHATH JIIEKTPOMArHUTHBIC MPOILIECCHl U SIBICHUS,
UCIIOJIb3ySl OCHOBHBIE TIOJIOKEHUS M 3aKOHBl JJEKTPOJWHAMUKUA U
CIIeLIUATIbHOU TEOpUH OTHOCUTEIIbHOCTHU (3aKoH COXpPAaHEHHUS
JJEKTPUYECKOro  3apsiga, cwia Awmnepa, cuna JlopeHma, 3akoH
ANEKTPOMArHuTHOM MHAYKUMHU, paBuio Jlenua, cBa3p 31C camouHayKInu
B 3JIEMEHTE BJEKTPUYECKOW LENMU CO CKOPOCThIO MU3MEHEHMSI CHJIBI TOKA,
MOCTYJIaThl CIIEIIMAIIbHON TEOPUU OTHOCUTEIBHOCTH DUHIITEHHA);

aHAJU3UPOBATH U OOBSICHATH KBAHTOBBIEC MPOIIECCHI U SBJICHUS, UCIOJIb3Ys
MOJIO’KEHUSI KBAHTOBOM (pu3uKu (ypaBHeHUE DiHIITeHHA 11 GoTodPdexTa,
NEepBBIM W BTOPOM  mOCTynatel bopa, NPUHOMO  COOTHOIIEHHUS



HeonpenenéHHocreld ['eil3enOepra, 3aKOHBI COXpPAaHEHUs 3apsAIOBOTO U
MacCOBOTO YHCENI U SHEPTHH B SACPHBIX PEAKIHIX, 3aKOH PaJHOAKTHBHOTO
pacmana);

ONMKCHIBATh (PU3MUECKHE TPOIECCHl W SBJICHHS, HWCIOJb3YysS BEIHMYUHBI:
HANPSDKEHHOCTD AJICKTPUYECKOTO TIOJISA, TMOTEHITHAT JJIEKTPOCTATUIECKOTO
MOJII, PA3HOCTh TIOTCHIIMAJIOB, AJICKTPOIABMKYINAS CHJIA, WHIYKITUSI
MarHUTHOTO TIOJIsl, MAarHUTHBIA TIOTOK, cuja AmIiepa, WHIYKTUBHOCTb,
ANICKTPOABIKYINAS CHJIAa CAMOWHAYKIIMH, OJHEPTrUsS MArHUTHOTO TIOJIS
IIPOBOJHUKA C TOKOM, PEISITABUCTCKHN UMITYJIbC, TIOJTHASI DHEPTHUS, SHEPT UL
MIOKOSI CBOOOTHOM YaCTHIIBI, JHEPTHUS U UMITYJIbC ()OTOHA, MacCOBOE YHCIIO U
3apsi sApa, SHEPTHsI CBS3H sIJIpa;

OOBSICHSITH 0COOCHHOCTH MPOTEKAHUS buznuecKux SIBJICHUN ;
AJICKTPOMAarHuTHasT WHIYKIHS, CAMOWHJIYKIIMS, PE30HAHC, MHTEePPEPCHITUSI
BOJIH, JHQPAKIUA, JHUCICPCUsA, TOJHOC BHYTPEHHEE OTpaKEHUE,
doToanekTpuueckuii 3gdext (hotodddexT), anbda- u 6eTa-pacnaasl saep,
raMmma-usjaydeHue saep, PU3ndecKue MPUHIUIBI CIICKTPAJIBHOTO aHaIn3a U
paboThI N1azepa;

ONpeNeNsITh HAMNpaBlieHUe WHIYKIMA MArHUTHOIO IO TPOBOJHHKA C
TOKOM, cuJibl AMrniepa u cuibl JlopeHna;

CTPOUTH U300pakeHHE, CO31aBAEMOE TUIOCKUM 3€pKaJioM, TOHKOM JIMH30H, U
PACCUMTHIBATH €T0 XapaKTEPUCTUKU;

NPUMEHSITh OCHOBOIIOJIATAIONME ACTPOHOMUYECKUE TMOHSTHUS, TEOPUU U
3aKOHBI JUIi aHaliW3a U OOBSACHEHHS  (PU3MUECKUX  IIPOIIECCOB,
NPOUCXOAIUX B 3BE3MIAX, B 3BE3MHBIX CHCTEMaX, B MEXraJaKTUYECKON
cpene; ABMKEHUS HEOCCHBIX TeJ, IBOJIIOIIMHU 3BE3/] M BeeneHHo;

NPOBOAUTH HWCCJENOBAHME 3aBUCHUMOCTEH (U3MYECKMX BEIUYUH C
UCTIOJIb30BAaHUEM TMPSMBIX HW3MEPEHUN, TPH OTOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHpOBaTh  pe3yJbTaThl  IMOJYyYEHHOW  3aBUCHUMOCTHU
duznuecknx BeMMYMH B BUAE TpaduUKOB C Y4ETOM aOCOIIOTHBIX
MOTPENTHOCTEN N3MEPEHNH, AeNIaTh BHIBOABI 110 PE3YJIbTATaM HCCIICOBAHUS;
NPOBOJANTh KOCBEHHBIC W3MEPCHHUS (DU3UYECKUX BEIUYHH, IPU ITOM
BBIOMpATh ONTHUMANBHBIA METOJ H3MEPEHHUsS, OICHUBATH AOCOJIOTHBIE U
OTHOCHUTEIBHBIC MTOTPENTHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUH;
MPOBOJUTH OIBITHI TIO MPOBEPKE MPEIOKCHHOW THIOTE3bI: TIIaHUPOBATH
AKCIIEPUMEHT, COOMpPaTh SKCIEPUMEHTAIBLHYIO YCTAHOBKY, aHAJU3UPOBATH
MOJIYYCHHBIE PE3YIbTaThl W JENaTh BBIBOJ O CTaTyce NPEII0KEHHON
TUTIOTE3bI;

OTHMCHIBATH METOJBI MTOTYUCHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHHA;



- cOOMI0/1aTh MpaBmiia 0€30MacHOTO TPY/la MPU MPOBEACHUMN UCCIEAOBAaHUN B
pamKax y4eOHOTo IKCIIEPUMEHTA, PaKTUKyMa u
y4eOHOMCCIIEeIOBATENbCKON M MMPOCKTHON ACSITENFHOCTH C MCIOIh30BAHHEM
U3MEPUTENBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaHHS;

pemarbs pacyéTHblE 3aJaud C SBHO 3aJaHHOM M HESABHO 3aJlaHHOU
¢u3nuecko MOJENbI0: Ha OCHOBAaHMM aHaju3a YCIOBUS BBIOHMpATh
dbuzuyeckue MoOJeIu, OTBeuarlnre TpeOOBaHUSIM 3ajayd, MPUMEHSThH
dbopMyIibI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYaThl (GU3UIECKUX TCOPUN MPH
VCIOJIb30BAHUM MAaTEMaTHYECKUX METOJIOB PELICHUs 3a4ay, MPOBOJUTH
pacy€Thl HA OCHOBAaHUY UMEIOIIUXCS JaHHBIX, AaHAJM3UPOBATh PE3YJIbTATHI U
KOPPEKTUPOBATH METObI PELUICHUS C YYETOM MOJTYUYEHHBIX PE3YIbTATOB;

pelaTh KaueCTBEHHbBIC 3aJ1auu, TPEOYIOIIe MPUMEHEHUS 3HAHUN U3 Pa3HBIX
paszznenoB Kypca (U3MKHA, a TaKXKe WHTErpallMi 3HAaHUW U3 JPYrux
NpPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTUYECKYIO
LEMOYKY PACCYXJICHUM C OMOPON Ha U3YyUEHHBIE 3aKOHbI, 3AKOHOMEPHOCTHU U
buznvecKkue sIBICHUS;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS I OOBIACHEHHS OCHOBHBIX
MPUHIIMIIOB pabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TE€XHOJOTUYECKUX MPOIECCOB;

NPUBOJUTH MPUMEPHI BKIIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE TPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aQHAJM3MPOBATh M OLICHUBATH IOCJIEIACTBHUS OBITOBOM M INMPOM3BOJICTBEHHOM
NEATCIbHOCTH YEJIOBEKa, CBSI3aHHOW C (U3HUYECKUMH MPOIECCaMH, C
MO3UIIMKA 3KOJIOTHYECKOU 0€30MacHOCTH, MPEICTABICHUN O pallMOHAIBHOM
MPUPOJIONIOJIB30BAHUN, A TAKXKE€ PA3yMHOM HCHOJIb30BAHUU JTOCTHUKECHUMN
HAayKd W TEXHOJOTWMW [UIS JAJbHEHIIETO pPa3BUTHUS YEJIOBEYECKOTO
00111eCTBa;

NPUMEHSTh pa3InyHbIe CIMOCOOBI paboThl ¢ mHbOpMarmeil (Qu3ndecKoro
COIEpKaHWSI C  HWCIIOJIb30BAaHUEM  COBPEMEHHBIX  HMH()OPMAITMOHHBIX
TEXHOJIOTUH, TPU ITOM HCIOIB30BaTh COBPEMEHHBIC WH(MOPMAIIMOHHBIE
TEXHOJIOTUH JJISl TIOWCKA, IEPepa0OTKH U MPEIbABICHUS YIYCOHOW U HAYIHO-
NOMyJISIpHOW ~ WHPOpMAlUK, CTPYKTYPUPOBAHUS ©  WHTEPIpETAIlluu
uHOpMAIMK, TIONYYCHHOW W3 Pa3IUYHBIX HWCTOYHHUKOB, KPUTHYECCKU
aHATM3UPOBATH MOJIyYaeMyH0 WH()OPMAIIUIO U OIIEHUBATH €€ IOCTOBEPHOCTH
KaK Ha OCHOBE MMECIONIUXCS 3HAHWM, TaK U HAa OCHOBE aHaIM3a MCTOYHHMKA
uH(popManuy;



* IPOSIBIIATH OpraHM3allMOHHBIE " IIO3HABATEIbHBIE YMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHHUSI HOBBIX 3HAHUI B MPOLIECCE BBHIMOIHEHUS
MIPOEKTHBIX U YUYEOHO-UCCIEA0BATENBCKUX padoT;

- paboTaTh B TpYININE C HCIOJIHEHUEM pa3JIMYHBIX COLMAJIBHBIX pOJEH,
IUTAHUPOBATH PaOOTy IPYIIIbI, PAMOHAIBHO PacHpe/lesTh ACSTENbHOCTh B
HECTAHJAPTHBIX CUTyalUsX, aJC€KBAaTHO OLIEHHMBATh BKJIAJ KaXJO0ro U3
YYaCTHUKOB I'PYIIbI B PEIICHHE paCCMaTpUBAEMOM IPOOIEMBI;

* IPOSIBJISITH MOTUBALMIO K Oyayuieit mpodecCHoHaIbHOM 1S TebHOCTH 110

CIICHHUAJIBHOCTAM @HSHKO-TGXHH‘IGCKOFO HpO(I)I/IJISI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10KJACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HanMeHoBaHHe Pa3/ie/ioB U TeM (ungposbie)
n/n | mporpamMmsi B KontpoasHreie | IlpakTnueckne | 00pa3oBaTeibHbIe
cero padoThI padoTsbI pecypceel
Pa3zaen 1. HAYYHBIA METO/ ITO3HAHUSI ITPUPO/IBI
11 Hayunslif MeTo Mo3HaHUs IPUPOIBI 6 bubnunoreka [HOK
https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.2 JnHamuka 10 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 Craruka TBEPAOTO TENa 5
24 3aKOHBI COXPAHEHHS B MEXaHUKE 10 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
Utoro no pazneny 35

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1

OcHOBEHI MOJICKyJ'ISIpHOKHHCTH‘-ICCKOﬁ TCOpHUU

15

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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3.2 Tepmoaunamuka. TenaoBble MalTuHbI 20 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHUS BelecTBa. Da3oBbie bubnuorexa [JOK
3.3 MepexX0abl 14 https://m.edsoo0.ru/7f41bf72
Wroro mo pazueny 49
Paznen 4. DJIEKTPOANHAMUKA
4.1 DneKTpuyecKoe noje 24 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
4.2 [TocTOSIHHBIH AMEKTpUUYECKUI TOK 24 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72
4.3 Toku B pa3nmu4HBIX cpenax 6
Hroro mo pazgeny 54
Paznen 5. ®U3HUYECKHWIN MPAKTUKYM
5.1 Du3nIeCcKUil MPaKTUKYM 16 16
Hroro no pazgeny 16
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE
6.1 Cucremarusanus 1 00001IeHNe 10 http://class-fizika.ru/10-
MIPEIMETHOTO COJCPKAHUS U OIBITA klas
NEeSITeNIbHOCTH, IPHOOPETEHHOTO MPU
u3ydyeHuu kypca ¢pusuku 10 xmacca
Hroro no paszneny 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11KJIACC

KonunyecTBo yacos DJIeKTPOHHbIE
) HaumeHnoBaHue pa3ae/ioB U TeM (ungposbie)
Ne n/n MPOrpamMmmbl B Kontpoasurie | IIpakTuueckue | 00pasoBaTenbHbIe
r
cero padoTsbI padoThI pecypceel
Paznea 1. JIEKTPOJINHAMUKA
11 MarauTHOE TI0J1€ 14 bu6moTeka [IOK
https://m.edso0.ru/7f41c97c
1.2 DneKTpOMarHUTHAs MHIAYKLINS 13 1 bubnnoreka [HOK
https://m.edso0.ru/7f41c97c
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4ecKre KoacOaHus 10 bubnuoreka [{OK
https://m.edsoo.ru/7f41c97c
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c
’3 MexaHHUYECKHE U DIIEKTPOMArHUTHBIC BOJTHBI 10 Bubmmoreka [IOK
' https://m.edsoo.ru/7f41c97c
2.4 Onrtuka 25 1 bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c
Hroro no paszneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJIBbHOCTH
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3.1 OcnoBer CTO 5 bubmmoteka [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 5)
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynspHO-BOTHOBON Ayalin3m 15 bubnuorexa [JOK
https://m.edso0.ru/7f41c97c
4.2 ®dusuka aToma 5 bubmmoreka [IOK
https://m.edso0.ru/7f41c97c
4.3 ®du3rKa aTOMHOTO S7jpa U dJIEMEHTapHBIX 5) bubnuoreka [IOK
JaCTHI] https://m.edsoo0.ru/7f41c97¢c
Hroro mo pazueny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UNKHU

5.1 DJIEeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 12 bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHUIN MPAKTUKYM
6.1 Ou3nyecKuil MPakTUKyM 16 16
Utoro no pazneny 16

Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE
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Cucremaruzanus u 00600mIeHNe
MPEAMETHOTO  COJEP)KaHMSI W OIbITa
71 NEeSTEBHOCTH,  MPUOOPETEHHOTO  TIPHU 25 1
n3ydeHnn kypca ¢usuku 10 — 11 kimaccos
Wroro mo pazueny 25
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 3 16
IMOYPOYHOE INVIAHUPOBAHUE
10 KJIACC
KonuvecTBo yacos JJIeKTPOHHBbIE HU(PPOBHIE
Ne T Jlata o0pa3oBaTejibHbIE
n/n €Ma ypoka Beero Konrpouashsie | IlpakTuyeckne | y3yyepns | PECYPCH!
' padoThbI padoThbI
1 ®uszrka — pyHIaMeHTaJIbHas HayKa O ) Bu6mmorexa [JOK
Hpupone https://m.edsoo.ru/ff0c32e2
Hayunslii MeTo O3HAHUS K METO/IbI Bu6mmorexa [IOK
2 HUCCIICIOBAHUS (1)I/I3I/I‘ICCKI/IX SIBJIEHUU 1 https://m_edsoo_ru/ffOngeG
DKCIIepUMEHT W Teopus B
3 TIPOTELCE  HMOSHAMMA  HPHPOIAL. 1 http://class-fizika.ru/10-klas
Habmionenne M SKCIEpUMEHT B
¢busuke
4 CrniocoOb1 m3MepeHust GU3NISCKUX 1 http://class-fizika.ru/10-

BCIINMYHUH

klas
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AOCOJIOTHAS U OTHOCUTEbHAA

5 MOTPEITHOCTH U3MEPEHUHN (PU3NIECKUX
BEITUYHH
MopnenupoBanue B ¢usuke. Poinp u
Mecto (Qu3ukd B (HOPMHPOBAHHUH 11OP
6 COBPEMCHHOW  HAy4YHOH  KapTHHBI .
P v P http://class-fizika.ru/10-klas
MHpa, B MPAKTHUUECKOU JEATEITHHOCTH
i (S78
Mexanudeckoe apuxenue. Cucrema
otcyeTa. OTHOCHUTEIIBHOCTh Bu6nuoreka [IOK
oOpaTHas 3aa4i MEXaHUKU
Pannyc-BexkTop MaTeprallbHON TOYKH, LIOP
8 Cro HPOCKIMMH Ha OCH KOOPAMHAT. http://class-fizika.ru/10-klas
Tpaekropus. [lepememienre. CKOpoCTb.
Wx npoexuu Ha OCH KOOPAWHAT
PaBHOMeEpHOE NPAMOJIMHEITHOE
9 nBuxkeHue. ['paduueckoe omnucaHue bubnuorteka [{OK
PaBHOMEPHOTO MPAMOJIMHEITHOTO https://m.edsoo.ru/ff0c3620
JIBUKCHUS
CroxxeHue nepeMeIeHnii 1 CKOPOCTEH. http://class-fizika.ru/10-
10 Pemenne 3amau klas
HepaBHOMepHOE IBUKEHHE.
1 MrHOBEHHAsI CKOPOCTh. Y CKOPEHHUE. http://class-fizika.ru/10-
[IpsiMoMHEHHOE TBUXKECHHE C klas
MOCTOSTHHBIM YCKOPEHUEM
1 I'padmyeckoe OnucaHue Bubmmoreka LIOK
IPSIMOJTMHEHHOTO JBIDKCHUS c https://m.edsoo.ru/ff0c372¢
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IIOCTOSIHHBIM YCKOPEHUEM

CBobOomHOE majeHue. YCKOpeHue

CBOOOIHOTO MajeHus.
13 33BI/IC§MOCTB KOO HI/IHaT brbmmorexa [TOK
pA i https://m.edsoo.ru/ff0c39cc
CKOPOCTH, YCKOPEHHSI OT BPEMEHHU
U uX rpaduxu

14 JIB>xeHue Tesa, OpOIIeHHOTO MO/ Bubmorexa [{OK
YTJIOM K TOPU30HTY https://m.edsoo.ru/ff0c3ada
KpuBosmHeliHoe nBuxkenue. J[Brkenne
110 OK HOCTH. YTJIOBas U TUHEWHAs

15 CKO olz): ITepmnon 1 wacroTa bubmorexa [JOK

p - 11CpHOA ’ https://m.edsoo.ru/ff0c3ada
LleHTpOoCTpEeMHUTENBHOE U TIOJTHOE
YCKOpEHHE
16 Bxoanas xomruiekcHas padoTa.
[TepBriif 3akoH HproTOHA.

17 HNuepimanbHble CUCTEMBI OTCUETA. bu6mmoreka [IOK
[Tpuniun oTHOCKUTENBbHOCTH | anumnes. https://m.edsoo.ru/ff0c3be8
HewuneprinanbHble CUCTEMBI OTCUETA

18 . PaBHOIelicTBYIOIAs cuita. Bropoit Bu6muorexa [{OK
3akoH HeroTona. Macca https://m.edsoo.ru/ff0c3be8

19 B3anmonerictBue ten. Tperuid 3aKkoH Bubmmoreka LIOK
Hrerorona https://m.edsoo.ru/ff0c3be8
IIpuanun cynepno3unuu cui. PemieHue

PHHI yrep H bubnmoreka [JOK

20 3a7lady = Ha  NPUMEHEHHUE  3aKOHOB

Hrrotona

https://m.edsoo.ru/ff0c3be8
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3aKOH BCEMHUPHOIO  TATOTEHUS.
OKBUBAJEHTHOCTh

bubmnorexa IJOK

21
FPaBUTAlMOHHOM W UHEPTHOM https://m.edsoo.ru/ff0c3d00
MaccChl

” Cuna TsSKeCTH U yCKOPEHUe Bu6muorexa [JOK
CBOOOJHOTO HaJICHUS https://m.edsoo.ru/ff0c3d00
JIBikeHne HeOeCHBIX Tel M HX

23 HCKYCCTBEHHBIX CIYTHUKOB. IlepBas bubnuoreka [JOK
KOCMHYECKasi  CKOPOCTh.  3aKOHBI https://m.edso0.ru/ff0c3d00
Kennepa

24 Cuna ynpyroctu. 3akon ['yka. Bec tena bubnuorexa [{OK

https://m.edsoo.ru/ff0c3e18
Cuna tpenwus. [Ipupoaa u BUaBI CHIT

o5 Tpenus. JIBUKEHHE B HKUIKOCTH U Ta3e bubmmorexa LLOK
C Y4ETOM CHIIBI CONTPOTUBIICHUS CPEIbI https://m.eds00.ru/ff0c3f76

26 JaBnenue. ['uapocrarnueckoe http://class-fizika.ru/10-
nasienune. Cuina Apxumena klas
AOGCONIOTHO  TBEplIOE  TEIO.

97 [ToctynarenbHoe u bubnuoreka [JOK
BpalaTeiabHOE NIBIDKECHUE https://m.edsoo.ru/ff0c41a6
TBEP/OTO Tela

28 MOMEHT CHJIbI OTHOCHTEIBHO OCH Bu6nnoreka L{OK
BpareHus. [lne4o cuibl https://m.edsoo.ru/ff0c41a6

29 CrnoxeHue cuil, MPUIOKEHHBIX K bubnuoreka [JOK
TBepAOMYy Teny. LleHTp TsxecTu Tena. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPJIOTO TeEJA.

Buner paBHOBecust
30 Pemenue 3anau http://class-fizika.ru/10-
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klas

[IpoBepounas  pabota 1o  Teme

31 "NMuunamuka. CtaTtuka TBEpIOTo Tena"
Nmmnynsc MaTepuanbHON TOYKY,
CHUCTEMBI MaTepHaAIbHBIX TOYeK. LIeHTp Bu6mnoteka LIOK

32 MacCC CHCTCMBI MaTepHaJIBHBIX TOYCK. httpS//medsooru/ffOC43d6
Teopema o ABMKEHUU IIEHTPA Macc
Nmmynbe cuitbl U U3BMEHEHUE UMITYJIbCa

33 Tena. 3aKOH COXPaHEHUsI UMITYJIbCa. brbmiorexa [IOK

https://m.edsoo.ru/ff0c43d6

PeaktuBHOE NBIDKEHUE
MoMeHT nMIysbca MaTepUATBHON

34 Touku. [IpencraBienne o coxpaHeHUN bubnnoreka [HOK
MOMEHTA UMITYJIbCa B IEHTPAIbHBIX https://m.edsoo.ru/ff0c43d6
MOJIIX

35 Pemtenue 3amay
Pabora cuibpl Ha MaJIOM U Ha KOHEYHOM

36 nepemenienuu. I'padpuueckoe Bu6inorexa LIOK
IpeACTaBIeHHE PaOOTHI CUIIBL https://m.edsoo.ru/ff0c4502
MOITHOCTE CHIEI
Kunernueckas sueprusi. Teopema

37 00 W3MEHEHUH KUHETHYECKOMH bub6mmorexa LIOK
SHEPTHH MATEPUATHHOH TOUKY https://m.edsoo.ru/ff0c4502
IToTeHnmanbpHbIE u

38 HENOTeHINaIbHEIE CHUJIBL. bubmmotexa LIOK

IloreHumaneHas »sHeprusa. Bropas
KOCMHMYECKasi CKOPOCTh

https://m.edsoo.ru/ff0c461a
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39 Tpetbst KocMUUecKast CKopocTb. CBs3b bubnuoreka [{OK
paboThI HEMTOTCHIIUATIBHBIX CHJI C https://m.edsoo.ru/ff0c461a
W3MCHCHHEM MEXaHHYECKOH SHEepPTUn
CUCTEMBI TeJI. 3aKOH COXPAHCHUS
MEXaHUYECKOW SHEPTUH
Yupyrue v Heynpyrue CTOJIKHOBEHHSL.

40 VYpaBHenue bepHyiu s UieanbHOM
KUIKOCTH
IIpoBepounas pabora o Teme Bu6muorexa [JOK

41 "3aKOHEI COXpAaHEHHs B MEXaHHKe" https://m.edsoo.ru/ffoc4b74
Pa3Butne MpEeICTaBICHUI 0

42 npupoje  TemwioTel.  OCHOBHBIE bubnunoreka [HOK
nonoxenus ~ MKT.  uddys3us. https://m.edsoo.ru/ff0c4dc2
BbpoyHoBckoe nBHKEHNE
CrpoeHue ra3000pa3HbIX, KUIKAX

43 U TBEpABIX Tel.  XapakTep http://class-fizika.ru/10-
IBUKEHUS W  B3aUMOICUCTBUS klas
YacTHUIl BEIleCTBa
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB). o

44 KommuectBo BemectBa. [locTosiHHAs http://class-fizika.ru/10-
A klas

BOTa/Ipo
Temmnepatypa. TennoBoe paBHOBeCHE. http://class-fizika.ru/10-

45 Ilkana Lenbcus klas

46 Pemtenue 3amay

47 W neanpuerii ra3. I'a3oBbIe 3aKOHBI bu6mmorexa LIOK

https://m.edsoo.ru/ffOc4fde
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YpaBHenue Menpeneena-

bubmoreka LIOK

48 Knaneiipona.
P https://m.edsoo.ru/ff0c511e
Pemenue 3anau
29 AOCoJI0THAs TeMIIepaTypa. 3aKoH http://class-fizika.ru/10-
JlanberoHa klas
50 N3omnporieccel B naeaqbHOM Ta3e ¢ bubnuoreka [{OK
MOCTOSSHHBIM KOJMYECTBOM BEIIECTBA https://m.edsoo.ru/ff0c570e
I'paduueckoe MIpe/ICTaBICHHE .
51 H30TIPOIIECCOB: w30TEPMA, http://class-fizika.ru/10-
n30x0pa, u3obapa klas
52 OcuoBHoe ypaBuenne MKT. Perrenne http://class-fizika.ru/10-
3a71a4 klas
53 [IpomexxyTouHasi KOMITIEKCHasE padoTa.
CBs13b a0COTIOTHOM TeMIIEPATypPhI
TEPMOIUHAMHYECKON CUCTEMBI CO -
pMOTL . N http://class-fizika.ru/10-
54 CpeIHel KHHETHYECKON dHEpruen Klas
MOCTYNATENIbHOTO TEIJIOBOTO JIBUXKECHUS -
€€ yacTuill
O00011IeHre U cUCcTEMATU3aLMs 3HAHUHA
55 o teme "OcHoBbel MKT"
- [IpoBepounas padota no Teme "OCHOBBI

MKT"
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TepmoaunaMuyeckas cucreMa. 3aiaHue
BHEIIHUX ycnoBui uis T/l cucreMsl.
Bremnne 1 BHyTpeHHUE NTapamMeTpBl.

http://class-fizika.ru/10-

57 [Tapamerpsl T/] cuctemsl Kak cpenHue klas
3HAUEHUS BEJIMYUH, ONMCHIBAIOIINX €€
Ha MUKPOCKOIIMYECKOM YPOBHE
Hynesoe Hauasio TepMOIMHAMUKH. o

58 CamonpowusBonbHas penakcanys TJ] http://class-fizika.ru/10-
CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO klas
Mogens ueanpHOTO ra3a B o

59 TepMoHHAMIKe, Y CITORUS http://class-fizika.ru/10-
MIPUMEHUMOCTH ITOU MOJENH klas

60 Ypasaenue Menzaeneesa-Knaneipona Bu6imoreka LIOK
¥ BBIPAKCHHE JUIs BHYTPEHHEH SHEPruu https://m.edsoo.ru/ff0c5952
Bripaskenue st BHyTpeHHEN SHEPTrUun
OJIHOATOMHOTO MJI€aJIbHOTO Tasa. Bu6nuoreka [IOK
IIPOLIECCHI
OnemeHTapHas paboTa B o

62 TepMoAnHaMKKe. Boruucienue paboTel http://class-fizika.ru/10-
1o rpauky nporecca Ha pV-nuarpamme klas
Tennonepenaya kak cnocod U3MEHEHUs o

63 BHyTpeHHel sHepruu T/l cucremsl 6e3 http://class-fizika.ru/10-
COBEpILEHUs pabOThI klas

64 KoHBek1us, TennonpoBoJHOCTb, Bu6anoreka L{OK

HU3JTyUYCHUC

https://m.edsoo.ru/ff0c5c36
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[TpomexyTodHass KOMIDICKCHas padoTa.
KomnuectBo TeruioThl. TemmoéMKoCTh

65 Tena. YaenpHas U MOJISIpHAS bubmmorexa HOK
e P https://m.edso0.ru/ff0c5¢c36
TETUIOEMKOCTH BEIIECTBA. Y ICIbHAS
TEIUIOTA CTOPAHUS TOTLIHBA
Pacuér xomuuecTBa TEIIIOTEI Ipu http://dass_ﬁzika.ru/lo_
66 TeTuIonepeade klas
67 IonsiTue 06 aguabaTHOM mporecce. Bu6muorexa [JOK
llepBblii 3aKOH TEPMOUHAMUKH https:/m.edsoo.ru/ffOc5efc
KonudecTBo TemoTel 1 paboTa Kak o
68 Mepbl U3MEHEHHSI BHYTPEHHEN SHEPTUH http://class-fizika.ru/10-
TJI cuctembl klas
BTopoii 3akoH TepMOAMHAMHUKH IS
PaBHOBECHBIX W  HEPAaBHOBECHBIX Bu6miorexa [[OK
69
HPOIECCOB. HeobGparumocts https://m.edsoo.ru/ff0c6230
MIPUPOJTHBIX MTPOIIECCOB
70 [IpuHIUIIBI AEHCTBUS TEIJIOBBIX MAIIIHH. bubnuoreka [JOK
KII https://m.edsoo.ru/ff0c600a
1 MaxkcumanbHoe 3Hauenne KITJ. Iukn Bu6mmoreka [IOK
Kapno https://m.edsoo.ru/ff0c600a
72 Pemtenue 3amay
DKOJIOTHYECKHE ACIICKThI
73 HCIIOJIb30BAHUS TEIUIOBBIX JBUTATEIICH. http://class-fizika.ru/10-
TemnoBoe 3arpsi3HEHUE OKPYKAIOIICH klas
Cpensl
74 Pemenne 3agau
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O0001IeHHE U cucTeMaTU3alUs 3HAHUNI

75 no teme "Tepmomunamuka. TermoBbie bubmoreka [IOK
P —— https://m.edsoo.ru/ff0c6938

76 ITpoBepounas paboTa o TemMe Bu6motexa LIOK
"TepmoauHamuka. TeraoBsie MalIuHb" https://m.edsoo.ru/ff0c6a50
[TapooOpazoBanue U KOHICHCAIIHSL.

77 Vcnapenue u KuneHue. Y ienpHast bubnmoreka LIOK
TeII0Ta MapooGpazoBaHIs https://m.edsoo.ru/ff0c63b6
HacwImmennbie 1 HeHACHIIICHHBIC ITapPHI.

KauecTBeHHas1 3aBUCUMOCTD IIJIOTHOCTH
Y JIaBJICHUS HACBIMEHHOTO TTapa OT

78 TEeMIIEpPaTyphl, UX HE3aBUCUMOCTb OT Bubmmnorexa IIOK
06bEMa HACHIIIIEHHOTO Mapa. https://m.edsoo.ru/ff0c63b6
3aBUCHMOCTB TEMIIEPATyPhl KUTICHUS OT
JABJICHUS B )KUJIKOCTH

29 Brnaxxnocte Bo3myxa. AOCONIOTHAs W Bu6imoreka LIOK
OTHOCUTCJIbHAA BJIAXKHOCTD https://m.edsoo.ru/ff0c64d8

80 Pemtenue 3amay

81 Tsépnoe teno. Kpucramnmaeckue u bubnuoreka [JOK
amop(HbIe TeIa. AHM30TPOIHUS CBONCTB https://m.edsoo.ru/ff0c65f0
KPHUCTAJIJIOB
[InaBneHne U KpUCTAUIU3AIHA.

bubmuoreka [JOK

82 VenpHas TEIIOTA IJIaBICHUSL.

Ci@nmaum https://m.edsoo.ru/ff0c6708
Hedopmariuu TBEPAOTO Tena. o
83 Pactsoxenue u cxarue. Casur. Moayinb http://class-fizika.ru/10-

IOwnra. [Ipenen ynpyrux negopmannii

klas
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TeroBoe paclIupeHUe KUAKOCTEN U

84 TBEPIBIX TeJL. AHTapMOHU3M http://class-fizika.ru/10-
TEIUIOBBIX KoJebannit JaCTHII klas
BEllleCTBa
85 [Ipeo6pasoBanue sHepruu B GpasoBbIX http://class-fizika.ru/10-
nepexoaax klas
86 YpaBHEHHE TEIIOBOTO OamaHca bubnmoreka [JOK
https://m.edsoo.ru/ff0c6820
87 Pemrenne 3amau
[ToBepXHOCTHOE HaTsIKEHUE.
KannmnspHeie saBnenus. J[aBienue noy http://class-fizika.ru/10-
88 HCKPUBJICHHOW MTOBEPXHOCTHIO klas
*)unkoctu. @opmyna Jlamnaca
OO0oO0ueHne U cucTeMaTu3alus 3HaHUN o
89 mo Teme "ArperatHble  COCTOSIHHS http://class-fizika.ru/10-
" klas
BeniecTBa. Da3zoBbie Mepexoabl
[IpoBepounas pabora 1o Teme
90 "ArperatHple COCTOSIHHS BEIICCTBA.
®dazoBbIe Iepexoab"
DneKkTpu3aus Tei U €€ MPOosIBICHUS.
DnekTpudeckuil 3apsa. /IBa Buaa Bu6miotexa [IOK
o1 ANEKTPUIECKUX 3apsaaoB. [IpoBogHUKH, https://m.edsoo.ru/ffocbce
TUDIIEKTPUKHU U TIOTYIPOBOJHUKU
OJIeMEeHTapHBIN YIEKTPUUECKHI 3apsi,.
P P P bubmuoreka [JOK
92 3aKOH COXpAaHEHUS AIIEKTPUUECKOTO

3apsiaa

https://m.edsoo.ru/ffOc6bcc
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B3anmopeiicteue 3apsanoB. TodeuHble

bubmnorexa IJOK

93 3apsbl. 3akoH Kynona https://m.edsoo.ru/ff0c6ces

94 Pemenne 3amau

95 Dnektpuyeckoe nosie. Ero neiictBue Ha Bu6morexa LIOK
BIEKTPUYECKUE 3aps bl https://m.edsoo.ru/ff0c6df2
HanpsoxénHocThb BJIEKTPUUECKOTO
nonst.  IlpoOHeiii  3apsin.  JluHuHM

96 Harm S[)KéHIfOCTI/I BJII)GKJ”IF WYECKOTO brbmmorexa [TOK

p P https://m.edsoo.ru/ff0c6df2

nonsi. OJHOPOIHOE DIIEKTPUUYECKOE
noJje
[ToTeHIMaTbHOCTH DJIEKTPOCTATUIECKOTO

97 noJis. Pa3HOCTh MOTEHIMATIOB U bubnmorexa LIOK
HaTSIKEHITE https://m.edsoo.ru/ff0c6f00
[TorenumanpHast 3HEPTUs 3apsaa B

98 3NEKTpOCTAaTHYECKOM MoJie. [ToTennuan bubmrorexa IIOK
MMEKTPOCTATHYECKOTO TOJIS https://m.edso0.ru/ff0c6f00
CBs3b HAPSHKEHHOCTH MOJISL U PA3HOCTH o

99 MOTEHIUAJIOB ISl JIEKTPOCTATUUECKOTO http://class-fizika.ru/10-
oJIs klas
[IpuHIMII Cynepno3ULIMU ANEKTPUUECKUX http://class-fizika.ru/10-

100 nojaeu klas

101 Pemtenue 3amay

102 Ilome TOYCYHOI'O 3apsanaa. Iloxe http://dass-ﬁzika_ru/lo-
pPaBHOMEPHO 3apsHKEHHOU chepbl klas

103 [Tone paBHOMEPHO 3apsKEHHOTO IO http://class-fizika.ru/10-

00bEéMy mapa. [loxe paBHOMEpPHO

klas
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3apsHKEHHON OECKOHEYHOM TII0CKOCTH

HpOBOI[HI/IKI/I B JJICKTPOCTATUICCKOM

bu6mmoteka [IOK

104 | moxne.
0 https://m.edsoo.ru/ff0c7018
Ycnosue paBHOBECHUS 3aps10B
105 JIMDNEKTPUKU W TOJYNPOBOJHUKU B Bu6munorexa LJOK
SNEKTPOCTATHIECKOM II0JIC https://m.edsoo.ru/ff0c7018
Konpnencarop. DnekTpoéMKOCTh
106 KOHJIEHCATOPA. DJIEKTPOEMKOCTh brbmiorexa [IOK
TI0CKOTO KOHIEHCATOPa https://m.edsoo.ru/ff0c7126
107 [TapannensHOE COeTMHEHNE bubnuorexa [{OK
KOHJEHCAaTOPOB https://m.edsoo.ru/ff0c74f0
108 [TocnenoBarensHOE coOeIMHEHNE Bubmmoreka [IOK
KOHZIEHCATOPOB https://m.edsoo.ru/ff0c74f0
109 DHeprus 3apsHKeHHOTO KOHJIEHCAToOpa bubnuoreka [IOK
https://m.edsoo.ru/ff0c72c0
110 Pemtenue 3amay
JIBKeHHE 3apsHKEHHOM 4YacTULBl B http://class-fizika.ru/10-
111 OJIHOPOJHOM DJIEKTPHUUECKOM TOJIe klas
112 Pemtenue 3amay
OO6o001eHre U cuUcTeMaTu3anus 3HaAHHUMA
113 1o Teme "Dnekrpuueckoe nojue"
[IpoBepounas paboTa mo Teme
114

"Onextpuueckoe noie"”
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Cuma Toka. IloCcTOAHHEIII  TOK.

http://class-fizika.ru/10-

115 Ycnosus CYLIECTBOBAHM
MTOCTOSTHHOTO 3JICKTPHYECKOTO TOKA klas
116 Wctounuku Toka. Hanpspkenue u DJ1C http://class-fizika.ru/10-
klas
117 3axon OMa JUIsl y4acTKa e, http://class-fizika.ru/10-
DIIEKTPUYIECKOE CONPOTUBIICHHUE klas
118 3aBHCUMOCTD COMTPOTHBIICHHSI http://class-fizika.ru/10-
OJIHOPOJIHOTO TIPOBOJIHUKA OT €0 JUTHHBI klas
Y TUTOIIIA T TIOTIEPEYHOTO CCUSHUS
VYaensHOE CONPOTURIICHHUE BEIIECTBA. http://class-fizika.ru/10-
119 Pemenne 3amau klas
HOCHCHOB&TCJ’IBHOG, napanicibHOC, http://class-fizika.ru/10-
120 CMEIIaHHOE COECTMHEHHUE MTPOBOTHUKOB klas
Pacas N -
acuet paSBeTBHeHHBvIX http://class-fizika.ru/10-
121 aneKTpudeckux mneneit. [Ipapuma Klas
Kupxroda —
122 Pemtenue 3amay
PaboTa anekTpuueckoro Toka. 3akoH http://class-fizika.ru/10-
123 Jxoyna —Jlenna klas
124 Pemtenue 3amay
MOITHOCTh AJIEKTPHUYECKOTO TOKA. o
125 TermoBass MOIIHOCTh, BBIACIsAEMAs http://class-fizika.ru/10-
Ha pe3nCTope klas
126 Pemenue 3amau
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O/J1C u BHyTpeHHEEe CONPOTUBIICHHE

http://class-fizika.ru/10-

127 HCTOYHHMKA TOKA klas
128 3akon OMa Jyist TOJTHOM (3aMKHYTOM ) Bu6muorexa [JOK
DIICKTPUYCCKOH LIeNH https://m.edsoo.ru/ff0c7ae0
129 Pemenne 3amau
130 MOoIITHOCTh HCTOYHHKA TOKA http://class-fizika.ru/10-
klas
131 KopoTkoe 3ampIkanue http://class-fizika.ru/10-
klas
132 KoHzeHcaTop B IeNH ITOCTOSTHHOTO http://class-fizika.ru/10-
TOKa klas
133 Pemrenne 3amau
134 Pemenne 3amad mo teme "IlocTOSSHHBIN
AIEKTPUYECKUN TOK"
Pemenue 3agay nmo reMme "IlocToSIHHBIN
135 AIEKTPUYECKUN TOK"
Pemrenue 3agay nmo reme "IlocTosIHHBIN
136 AJIEKTPUUECKUN TOK"
O0o01menre U cucreMaTH3alysd 3HAHUH ..
H " N 5 N http://class-fizika.ru/10-
137 nmo teme "IIOCTOSIHHBIA 3JICKTPUUYECKHM Klas
TOK" —
[IpoBepounas pabora 1o Teme Bu6muorexa [OK
138 "ITocTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/ff0c8a8a
DnexTpuyecKkas mpoBOJIUMOCTD Bu6muorexa [{OK
139 Pa3IMYHBIX BEIIECTB. DIEKTPUUECKUI https://m.edsoo.ru/ff0c8a8a

TOK B MCTaJljiax. CBerHpOBO,[[I/IMOCTB
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140

DOnexTpuuecKuid TOK B pacTBOpax u
pacriaBax — 3JEKTPOJIMTOB.  3aKOHBI
@apanes U1 JIIEKTPOIU3a

bubmnorexa IJOK
https://m.edsoo.ru/ff0c84ae

141

DneKkTpuyecKkuii Tok B razax. [lmasma

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c84ae

142

DNeKTpUUYECKUi TOK B BaKyyMe.
Bakyymnbie npuOopbl

bubmmoTeka [IOK
https://m.edsoo.ru/ff0c84ae

143

DNEeKTpUUECKUN TOK B MOJIYIPOBOTHUKAX
[TonynpoBoAHUKOBBIE TPUOOPHI

bubmmoTeka [IOK
https://m.edsoo.ru/ff0c84ae

144

Hrorosas koMriekcHas padbora.

145

Pu3N4eCcKuil IPAKTUKYM IO TEME
"N3mepeHune cuiibl TOKa M HaPsDKEHUS B
L[ENY TIOCTOSTHHOTO TOKA MPY IOMOIIH
aHAJIOTOBBIX U LIU(PPOBBIX
U3MEPUTENbHBIX TPUOOPOB

146

DU3NYECKUH TPAKTUKYM 10 TEME
"M3yyeHrne HEpaBHOMEPHOIO JIBUKEHUS
C 1IeJIbIO OTPE/ICIICHNS MTHOBEHHOM
ckopocth"

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepeHue yCcKOpeHus Ipu
MPSIMOJIMHEIHOM PaBHOYCKOPEHHOM
JIB>KEHUH 10 HAKJIOHHOM M1ocKocTH"

148

Du3NYEeCKUN PAKTUKYM I10 TEME
"3MepeHne yCKopeHHsi CBOOOHOTO
nagenus"
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Pu3N4ECKUH IPAKTUKYM 110 TEME
"N3yueHue qBUKEHUS TeJa 110
OKPY>KHOCTH C IIOCTOSIHHOM 10 MOJTYJIIO
CKOPOCTHIO"

150

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOACHCTBYIOIIEH CUIIbI
MIpH IBKEHUU OpyCcKa M0 HAKJIOHHOM
miockocTu"”

151

@uU3NYECKU IPAKTUKYM I10 TEME
"HccmeqoBanne 3aBUCUMOCTH CHIT
YIPYrOCTH, BO3HUKAIOIINX B MPY>KUHE U
pe3nHOBOM 00pasile, oT ux aedopmanuu’

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhduirieHTa TpeHus 1mno
BEJIMYMHE YrII0BOT0 KO3 PHUIIHCHTA
3aBucumoctu Frp(N)"

153

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHne yCTOMYMBOCTH TBEPIOTO
TeJla, UMEIOIEro TUIOIa/lb ONOPhI"

154

DU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue uMmilysbca Tena mno
TOPMO3HOMY ITyTH"

155

Du3NYEeCKUN PAKTUKYM I10 TEME
"N3y4ueHne H30TepMUUECKOr0 IIpoLecca
(peKOMEHIOBAHO UCHOJIb30BAHNE
uudposoii Jaboparopun)"




156

®u3N4EeCKUN IPAKTUKYM 110 TEME

"N3mepenue yaenpHOH TemioéMKocTy'

157

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3yueHne 3akoHOMEpHOCTEN
ucHapeHus Kuaxkocren"

158

@uU3NYECKUH IPAKTUKYM I10 TEME
"HaGntoienne npeBpaiieHust SHEpPTruu
3apsKEHHOTO KOHIEHCATOPa B SHEPTHI0
W3JIy4eHHs cBeToanoa"

159

®u3N4eCKUi IPAKTUKYM IO TEME
"N3mepeHue yneapHOro CONMPOTHBIICHUS
MPOBOTHUKOB"

160

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmnronenune anexrponnza"

161

O000meHre U cucremMarn3anus 3HAHUN
no teMe "Kunemaruka"

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c8c56

162

OO6oOmene W cucTeMaTu3als 3HaHWH
mo Teme "JluHamuka"

bubmuoreka [{OK
https://m.edsoo.ru/ff0c8c56

163

O06o0uieHre U cucremMaTu3anus 3HaHUN
o teMe "CraTuka TBEpIOTrOo TEna"

bubmmoreka LIOK
https://m.edsoo.ru/ff0c8c56
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164

O000111eHME U cCHCTEMATU3alUsA 3HAHUHA
mo TeMe "3aKOHbl COXpaHEHMsI B
MmexaHuke"

bubmnorexa IJOK
https://m.edsoo.ru/ff0c8c56

165

O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUN
1o TeMe "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKOM Teopun"

bu6mmoteka [IOK
https://m.edsoo.ru/ffOc8f6c

166

O000mierne ¥ cUCTEMATU3AIN
3HaHuM 1o Teme "TepMoaumHamuKa.
TeroBbie ManiMab!"

bubmmoTeka [IOK
https://m.edsoo.ru/ff0c8f6c

167

O00011IeHMe U CHUCTEMATH3alUs 3HAHUI
nmo TeMe "ArperaTHble  COCTOSIHUS
BeniectBa. ®a3oBbie nepexoap"”

168

O0001IeHrne U cucTeMaTu3anus 3HaHUI
1o treme '"DneKkTpudeckoe nojie"

169

O0001IeHrne U cUCTEMAaTU3ALU
3HaHUU 10 TeMe "IlocTOsSTHHBIHI
3JIEKTPUYECKUN TOK"

170

O0600611IEHNE u CHCTEMAaTU3aLU
3HaHUM 10 Teme "TOKM B paszIMYHBIX
cpenax"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uu@ppoBbIe
w/n Tema ypoxka Beero Konrtpoabubie| IlpakTnueckue H3ydenus 00pasoBaTe/bHbIE
paﬁoTbl paﬁoTbI pecypchl
B3anMopelictBre MOCTOSIHHBIX MAarHUTOB U bubmmoTeka [IOK
1 IIPOBOJIHUKOB C TOKOM. MarHuTHoe mnoiJe. 1 https://m.edso0.ru/ff0c9778
I'unore3a Ammnepa
Bekrop marautHoM mHaykuuu. [IpuHimn bubnuorexa [{OK
2 CyNEpIIO3UIMM  MAarHUTHBIX  ITOJIEH. 1 https://m.edso0.ru/ff0c9778
JIvHUY MarHUTHOW WUHIYKLIIHH
3 MarauTHoO€ T0JIe TPOBOTHHUKA C TOKOM. 1 Bubimoreka LIOK
OnbIT OpcTena https://m.edsoo.ru/ff0c98fe
4 Cuna Amriepa, e€ HampaBJICHUE H MOTYJIb 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c9ac0
5 Pemtenue 3amay 1
[Ipumenenue 3akoHa Amriepa. htto://class-
6 3 1 L. frLass-
JICKTPOU3MEPHUTEIBHBIC IIPUOOPHI fizika.ru/vull.html
Cuna JlopeHua, e€ HampaBiieHUE U MOYJb.
7 JIBMKEHHUE 3apSKEHHON YaCTULBI B 1 brbmorexa LIOK
OJIHOPOJIHOM MAFHHTHOM MOITe https://m.edsoo.ru/ff0c9df4
8 Pemenue 3amau 1
9 PaGora cunel Jlopenia 1 http://class-
fizika.ru/vull.html
10 Pemenue 3amau 1
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MarsuTtHoe 1oJjie B BELIECTBE.

http://class-fizika.ru/11-

11
deppoMarHeTukH, rnapa- u IuaMarHeTUKI klas
12 OcHOBHBIE CBOMCTBA (PePPOMArHETUKOB. http://class-fizika.ru/11-
[Mpumenenue heppoMarHeTHKOB klas
13 Pemenue 3aga4 no reme "MarautHoe mose" http://class-fizika.ru/11-
klas
14 Pemenne 3aga4 o reme "MarautHoe noJie"
SIBIIeHME DIEKTPOMArHUTHOW HHAYKIIUH. http://class-fizika.ru/11-
15 IToTOK BEKTOpa MarHUTHOW MHIYKIAN klas
16 OC uHAyKIIN bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c
17 3aKOH 3JIEKTPOMAarHuTHOM WHIYKIIMHU http://class-fizika.ru/11-
dapanes klas
18 Bxoanas komrutekcHas pabota. BuxpeBoe http://class-fizika.ru/11-
anexktpuyeckoe moje. Toku Dyko klas
19 S/1C nHIYKIMK B IBHOKYIIAXCS http://class-fizika.ru/11-
ITPOBOTHUKAX klas
20 Pemtenue 3amay
21 ITpaBuio Jlenna http://class-fizika.ru/11-
klas
NunyktuBHOCTh. KaTynika HHIyKTUBHOCTH http://class-fizika.ru/11-
22 B 1IEMH ITIOCTOSIHHOT'O TOKa klas
23 SABnenue camounaykiuu. J/C Bu6mnoreka LIOK
CaMOMHAYKIMHU https://m.edsoo.ru/ff0ca600
o4 DHeprusi MAarHUTHOTO TOJISI KaTyIIKH C Bu6muorexa [{OK

TOKOM. QHCKTpOMaFHI/ITHOC IoJIC

https://m.edsoo.ru/ff0ca600
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25

Pemenue 3amau

O0001IeHHE U CUCTEMATU3ALUA 3HAHUU 1O

bu6mmoTteka [IOK

26
TeMe "DneKkTpoauHaMuKa" https://m.edsoo.ru/ff0cab82
97 [IpoBepounas padoTa 1o Teme bubnuoreka [JOK
"DnexTpoauHaMuka" https://m.edsoo.ru/ffO0cad58
Konebarenbnas cucrema. CBoOOAHBIE bubmmoreka [IOK
28 KoJiebanust. ['apMoHnYecKre KoaeOaHus https://m.edsoo.ru/ff0caf06
Kunemarnueckoe U THHAMUYECKOE http://class-fizika.ru/11-
29 OTIMICAaHWE KOJICOATEeIIbHBIX JBUKCHHMA klas
DHEPreTu4ecKoe OTIMCaHHE. BriBog
aMHUYECKOT0 omuca ..
JHHAMHCCKOT | onucand http://class-fizika.ru/11-
30 TapMOHUYECKMX  KOJeOaHWid H3  UX Klas
SHEPreTUYeCKOro M  KHHEMaTH4eCKOTo -
OTIMCaHUS
31 Ammmutyna u ¢dasa Koedanuit http://class-fizika.ru/11-
klas
[Tepuona u yacrora konedanwmii. [lepuon
MAaJIbIX CBOOOTHBIX KoJIeOaHu o
32 MaTeMaTH4eckoro masiTHuka. I[lepuon http:/class-fizika.ru/11-
CBOOOJIHBIX KOJICOAaHUH TPYKMHHOTO klas
MasiTHUKa
3aryxaromue Koyebanus. BeinyxieHHbIe http://class-fizika.ru/11-
33 koJiebanus1. Pe3onanc klas
34 ABTOKOJICOAHUS http://class-fizika.ru/11-
klas
35 Pemrenue 3agau
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VYpoxk-koHpepenuus "MexaHHUECKHE

36 KoJIe0aHMS B MY3bIKAIBHBIX
HHCTpyMeHTax"
37 O00011IeHNE U CUCTEMATHU3aIAs 3HAHUI 110 http://class-fizika.ru/11-
teMe "MexaHudeckue koieOanus" klas
38 DNeKTPOMarHUTHbIE KOJIeOaHHUs. bubmmorexa [JOK
KonebaTenbHbIil KOHTYD https://m.edsoo.ru/ff0cb820
®opmyna Tomcona. CBs3b aMIUTUTYIBI
39 3apsga KOHJIEHCATOpa C€  aMIUIATYAOM brbmorexa LIOK
CHUJIBI TOKA B KOJIEOATEIIPHOM KOHTYpE https://m.edsoo.ru/ffochoca
40 3aKOH COXpaHEHHMS SHEPTUU B UJICATTBHOM bu6moTeka [IOK
KOJIeOaTeIbHOM KOHTYPE https://m.edsoo.ru/ffOcb9c4
3aTyxawoume d3JIeKTPOMarHUTHbIE
41 KoJieOaHusI. BrinyxaeHHbie bubmioreka HOK
AIIEKTPOMArHUTHBIC KOJICOaHUS https://m.edso0.ru/ffOcbb86
42 [Tepemennsblii TOk. Pesuctop u bubmmorexa [JOK
KOHJZIEHCATOP B LEIU IIEPEMEHHOI0 TOKa https://m.edsoo.ru/ffOcbd34
43 Karymika UHAYKTUBHOCTU B enu bu6mmoreka [JOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/ffOcbd34
" 3akoH OMa JyIst JIEKTPUYECKOM 1enu http://class-fizika.ru/11-
MEPEMEHHOTO TOKa klas
MOoIIHOCTh NEPEMEHHOTO TOKA.
45 AMIUTUTYIHOE U JEHCTBYIOLIEE 3HAUYEHUE Bubmiorexa OK
CHUTBL TOKA H HADADKCHHS https://m.edsoo.ru/ffOcbd34
46 Pe3oHaHC B 351eKTpUYecKO Lenu
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Pemenue 3amau

Wneanbublif TpancdopmaTop.

bu6mmoteka [IOK

48 [Tpou3BoICTBO, ITepenavya u MoTpedIeHNe
EKTPUUECKOI SHEpTHH https://m.edsoo.ru/ff0cc324
DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE .

49 anekTpol3Heprun. KynbTypa ucioiib30BaHus http://class-fizika.ru/11-
JJIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU klas

50 Pemenne 3amau

51 Pemenue 3agau
O000mIeHre U cucTEMAaTU3anys 3HAHUH 110

52 Teme "DIeKTpoMarHuTHbIE KosieOaHus "

53 MexaHndeckue BOJIHBL. XapaKTepUCTUKU Bu6morexa [IOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/ffOcca54

54 CBolicTBa MEXaHUYECKUX BOJIH bubnuotexa [{OK

https://m.edsoo.ru/ffOcccOc
55 3ByK. XapakTEPUCTHUKU 3BYKa bubnuoreka [JOK
https://m.edsoo.ru/ffOcccOc

- Wndpassyk u ynerpassyk. [llymosoe http://class-fizika.ru/11-
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl klas

57 Pemenue 3amay

- DNeKTpOMarHUTHbIE BOJHBL. U3mydeHue Bu6nnoreka LJOK
SJICKTPOMAarHuMTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

- DHeprus 1eKTPOMarHUTHBIX BOJH. Bu6inoreka L{OK

CsoiicTBa SJICKTPOMATrHUTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0
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[kaia DIEKTPOMATrHUTHBIX BOJIH.

60 [IpuMeHeHue 3eKTPOMarHUTHBIX BOJIH B Buomorexa HOK
https://m.edsoo.ru/ff0ccfe0

TEXHUKE U OBITY
[IpuHUHUIIBI PAIUOCBSA3HU U TEJICBUICHUS. o

61 Pannonokarusi. DNEeKTPOMArHuTHOE http://class-fizika.ru/11-
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl klas

6 [TpoBepounas padora o teme "Kosiebanus Bu6mmorexa LJOK
¥ BOJIHBI" https://m.edsoo.ru/ff0cc6f8

63 Caer. 3aKkoH MPAMOJIMHEITHOTO Bu6mmorexa LIOK
pacrnpoCcTpaHeHUs CBETa https://m.edsoo.ru/ff0cd350
Pemenne 3amau Ha nNpuMEHEHHE 3aKOHa

64 MPSIMOJIMHEHHOTO PacpoCTpaHEHHsI CBETa

65 Otpaxenue csera. [1nockoe 3epkaio. Bu6inoreka LIOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/ffOcd4e0
[Ipenomnenne cBeta. AOCOTIOTHBIN U
OTHOCHUTEJIbHBIN MMOKa3aTesb MPEIOMIICHHUSL.
[TonHoe BHYTpEHHEE OTpaXKEHHE.

66 I y“Tp p bu6moreka [IOK

PCACIBHBIH YTOJT OJIHOTO BHYTPCHHETO https://m.edsoo.ru/ff0cd7f6

oTpaxeHus. Pemenue 3ama4 Ha
MIPUMEHEHHE 3aKOHOB OTPaKCHUS U
MIPEIOMIICHHUS CBETa

67 [IpomexyTouHas KOMILIEKCHas padoTa.

63 Xox myyer B mpusMe. Jlucnepcus cBera. Bu6mmorexa [L{OK

CnoxxHbIN cocTaB Oenoro ceera. Llper

https://m.edsoo.ru/ffOcddle
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JIunzel.  DOKycHOE  pacCcTosiHUE U

bubmuoreka [JOK

69 OIITHYECKas CHjla JIMH3BI https://m.edsoo.ru/ffOcddle
[TocTpoenne n300pakeHMIA B IMH3aX U UX Bu6muorexa [JOK
70 cucTtemax. YBEJIUYEHUE JIMH3bI https://m.edsoo.ru/ffOcddle
Pemenue 3agau Ha nocTpoeHue
71 n300paKEHUH, TIOJTy4aeMBIX ¢ TIOMOIIBIO
JIUH3
72 I'ma3 kak ontuyeckas cucreMa http://class-fizika.ru/11-
klas
Pemenue 3amau. [Ipenens mpuMeHUMOCTH
73 r€OMETPUYECKON ONITUKH
74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS
75 Jucniepcus cBera bu6mmorexa [IOK
https://m.edsoo.ru/ffOced22
76 Hutepdepeniius cBera http://class-fizika.ru/11-
klas
KorepeHTHbie ICTOYHUKH. Y CIIOBUS http://class-fizika.ru/11-
" HaOJI0ICHUS] MAKCUMYMOB I MUHUMYMOB klas
78 Pemtenue 3amay
79 [IpuMeneHue uHTEPHEPEHIMH http://class-fizika.ru/11-
klas
80 Judpaxius cBera http://class-fizika.ru/11-
klas
81 Audpakuuonnas — pemérka.  Ycimosue http://class-fizika.ru/11-
HaOIIOICHUS TTIaBHBIX MAaKCUMYMOB klas
82 Pemenue 3amau
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83

[TonepedHOCTH CBETOBBIX BOJIH.
[Tonapusanus ceera

http://class-fizika.ru/11-
klas

84 Pemenue 3amau
85 CBeTOBEIC SIBIICHUS B TIPUPO,IE http://class-fizika.ru/11-
klas
86 O0o0ueHne U cucTeMaTu3alus 3HaHUU 110 Bu6muorexa IJOK
Teme "Onrnka" https://m.edsoo.ru/ffOcf6f0
87 [IpoBepounas padoTa o reme «OnTUKa»
['paHHIIBI TPUMEHUMOCTH KJIACCHYECKOM .
88 MEXaHUKH. 3aKOHBI JIEKTPOJAUHAMUKHU 1 http://class-fizika.ru/11-
MPUHIIUT OTHOCUTEITBHOCTH klas
89 HocTynarel criennaabHON TeOPHH http://class-fizika.ru/11-
OTHOCHUTEIIbHOCTH klas
[IpocTpaHCTBEHHO-BPEMEHHONW HWHTEpBaI.
[IpeoOpazoBanust  Jlopenna.  YcioBue o
90 HNPUYUHHOCTH. OTHOCHTENBHOCTh http://class-fizika.ru/11-
OJIHOBPEMEHHOCTH. 3aMeJIeHUE BpPEMEHH klas
U COKpaIIeHHUE JITHHbI
DHeprus U UMNYJbC PEISITUBUCTCKOM http://class-fizika.ru/11-
ol YaCTHUIIbI klas
CBs13b Macchl € YJHEPTHEH U UMITYJILCOM http://class-fizika.ru/11-
92 PENATUBUCTCKON YaCTULIBI. DHEPT s MOKOS klas
93 PaBHOBeCHOE TETIIOBOE M3ITy4CHUE http://class-fizika.ru/11-
klas
94 3akoH cMmenieHus Buna
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95 I'mnote3a M. Ilinanka o kBaHTax. @OTOHBI bubmuoreka [{OK
https://m.edsoo.ru/ff0cfel6
96 DHeprus U UMIynbC GpoToHa bubnuorexka [JOK
https://m.edsoo.ru/ffOcffc4
o7 ®orordpdekt. OnpiTel A. I'. Cronerosa. Bu6mmoreka [IOK
3akonb! hoTodhdhekTa https://m.edsoo.ru/ff0d015e
98 VYpaBuenue DitHireliHa 1 GoTodPdeKTa. bubmoTtexa [JOK
"Kpacnas rpanuna" ¢potosdpdexra https://m.edsoo.ru/ff0d015e
99 Hasnenne cera. OnbiTe [1. H. JIlebenera bubnmoreka [JOK
https://m.edsoo.ru/ff0d04a6
100 BosHOBBIE CBOMCTBA YaCTHII http://class-fizika.ru/11-
klas
Bounnsl e bpoitns. JInmuHa BOJHBI 1€
101 bpoiinis 1 pasMepbl 001aCTH JTOKaTU3aluu http://class-fizika.ru/11-
JBOKYIIEHCS] YaCTHUIIbI klas
102 KopryckyisipHO-BOJTHOBO Tyaan3m http://class-fizika.ru/11-
klas
103 Judpakius 3JeKTPOHOB Ha KPUCTAJIaX http://class-fizika.ru/11-
klas
Crnenuduka u3MepeHu B MUKPOMHUPE.
104 CooTHOIICHUST HEONPEACIEHHOCTEH
I'eitzenbepra
105 Pemenne rpaduyeckux 3aaa4u
106 Pemenne pacy€THbIX 3a1a4 bu6mmorexa LIOK

https://m.edsoo.ru/ff0d0302
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[TpoBepounas padoTa mo Temam: "OCHOBBI

107 CTQO", "KopmyckyisipHO-BOJIHOBOI
nyanuzm"
108 OTBITHI 10 UCCAEOBAHUIO CTPOCHHS aTOMA. Bu6morexa [IOK
[Tnanerapnas mozaens aroma Pesepdopaa https://m.edsoo.ru/ff0d091a
109 IToctymnater bopa http://class-fizika.ru/11-
klas
Bunel cniektpoB. CriekTp ypoBHEH sHepruu http://class-fizika.ru/11-
110 aToMa BOJI0pPO/ia klas
CHnoHTaHHOE U BBIHYXJCHHOE U3Ty4eHUE http://class-fizika.ru/11-
111 cBeTa klas
112 Jlazep http://class-fizika.ru/11-
klas
Hyxknonnas Mmonens gapa
113 I'eitzenbeprallBanenko. 3apsia 1 MaccoBOE brbmiorexa LIOK
https://m.edso0.ru/ff0d1162
yucio sapa. M3oromnsl. PaninoakTHBHOCTH
3akoH PaIOaKTUBHOTO pacmaja.
114 CBoOiICTBa HMOHHM3UPYIOUIETO H3ITYYCHHUS. http://class-fizika.ru/11-
BinusiHue pannoakTMBHOCTH Ha JKUBBIC klas
opranu3msl. Jlozumerpus
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie
cuibl. Jledekt Macchl siapa. SnepHbie
peakuuu. SnepHple peakTopsl. [TpoGiemsr Bu6morexa [TOK
115

YIPABIIIEMOTO TEPMOSIEPHOTO CUHTE3A.
OKOJIOTUYECKHE aCIIEKThI Pa3BUTHS
SIEPHOY DHEPIrEeTUKU

https://m.edsoo.ru/ff0d1356
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116

MeTo1bl perucTpanyy U UCCIeI0BaHUs
3JIEMEHTApHbIX YacTUll. @yHaMEHTAJIbHbIE
B3aMMOJECHCTBUA. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtangapTHOM
Mozenu. KBapk-rinrooHHas MOJENb afpOHOB

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0e38

117

®dusuka 3a npeaenamu CTaHIapTHOU
Mojenu. TéMHas Marepus U TEMHas
sHeprusi. EnuHCTBO pusnyeckoi KapTHHBI
MHpa

bubmmoTeka [IOK
https://m.edsoo.ru/ff0d1784

118

Otansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE
aCTPOHOMHUH

119

[IpuMeHnMOCTh 3aKOHOB (DM3UKHU IS
0OBSICHEHUS IPUPOHI KOCMHYECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHUX
HUCCIIEI0OBAHUI

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paanoTeNecKoIbl, BHEaTMOChepHas
aCTPOHOMHUS

121

Bun 3BEé3gHoro HeGa. Co3Be3gus, spKue
3BE3/IBI, IUTAHETHI, UX BUAUMOE IBIIKEHUE

122

Conueunas cucrema. Comane. ConHeunas
akTUBHOCTh. McTounuk sHeprum CoJiHIa
" 3BE3]

123

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHUKHU.
Juarpamma "CHeKTpaJbHBIA Kiacc —
CBETUMOCTH"
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124

3BC?>I[BI rJIaBHOM IIOCIICA0BATEIIbHOCTH

Bnyrpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTaBICHUS O

125 MPOUCXOKACHUH U 3BoJfonru CoJIHIIA U
3BE3/1. DTarbl KU3HU 3BE3]T
Mneunstii [Iyre — Hama 'amakruka. Tunst

126 rajakTuk. YEpHbIE ABIPHI B sIpax rajakTUK
Bcenennas.  Pacmmmpenne — BceeneHHom.

127 3akon Xa06ma. Teopust bosbioro B3phIBa.
PennkroBoe nznyuenne

5 Macmrabnas ctpykrypa Beenennoii.

128 MeraranakTuka

129 Hepeménnsie mpoOiieMbl aCTpOHOMHUHT
DU3NYECKUH TPAKTUKYM 10 TEME

130 "UccnenoBaHue MarHUTHOTO TTOJIS
MOCTOSIHHBIX MarHuToRB"
DuU3NYECKUH TPAKTUKYM 10 TEME

131 "U3mepenue cuinbl Ammepa"
Ou3nyecKuil MPakTUKyM 10 TEME

132 "UccneqoBanue IBICHUI
3IEKTPOMarHUTHOM MHAYKIUKU"
Ou3nyecKuil MPakTUKyM 10 TEME

133

"UccnenoBanue sBICHUS CAMOUHAYKIUN"




134

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepenue nepruoaa CBOOOHBIX
KoJIe0aHUI HUTSHOTO U TIPYKUHHOTO
MasITHUKOB"

135

@uU3N4EeCKU IPAKTUKYM I10 TEME
"[IpeoOpa3oBanne SHEPTUH B IPY>KUHHOM
MasTHHUKE"

136

®uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepe3
MOCJIEI0BATECIbHO COCIMHEHHBIC
KOHJIEHCATOP, KaTylIKy U pe3ucTop”

137

@u3NYEeCKU IPAKTUKYM I10 TEME
"N3yueHne nmapaMeTpoB 3ByKOBOU BOJIHBI"

138

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokazaresis NpesioMICHHS
crekna"

139

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue (OKyCHOTO PacCTOSTHHS
paccenBarOIIUX JUH3"

140

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmronenne nudpakunm,
uHTepEepeHIINN U MOJISpU3alny cBeTa"

141

®dusnyeckuii MPakTUKYM 10 TeMe
"OnpeneneHyue NMITyJIbCa U SJHEPTUH
PENATUBUCTCKUX yacTull (1o GoTtorpapusim
TPEKOB 3apsKEHHBIX YaCTHUI] B MArHUTHOM
nose)"




DuU3NYEeCKUN IIPAKTUKYM 110 TEME
142 "N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe HuccienoBanus Gororddexra"

PuU3N4EeCKU IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3peKeHHOTO
143 aTOMAapHOTO BOJIOPOJIa M U3MEpPEHUE
nocrosinHOM Punbepra"

@uU3NYEeCKU IPAKTUKYM I10 TEME
144 "HUccnenoBanue paauoakTUBHOTO (OHA C
HCIMOJIb30BAHUEM JO3UMETpaA"

Pu3NYeCcKUil IPAKTUKYM I10 TEME
"HabOmaronenus 38€31H0T0 HeOa
HEBOOPYKEHHBIM TJ1a30M C
HCI0JIb30BAHUEM KOMIIBIOTEPHBIX
MIPWJIOKEHUH IS OTIPEIeNICHUS TIOJI0KEHUS
HeOECHBIX 0OBEKTOB HA KOHKPETHYIO JaTYy:
OCHOBHbIE c0o3Be3/11s CeBepHOro
MOJIyILIAPHS U SIPKUE 3BE3IBI

145

O0o001Ienre U cucTeMaTH3anys 3SHAHUH.
Posb pusuku u actpoHOMUY B

146 9KOHOMHYECKOH, TEXHOJIOTUYECKOH,
COILIMAJILHOM M ATHYECKOH cepax
JEATEILHOCTH YeI0OBEKa

O06o0011eHne U cUCTeMaTU3alMsl 3HAHUH.
147 Ponb 1 MecTO (pM3MKH U aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa




O060011IeHNe U CUCTeMAaTU3AIHs 3HAHUH.
Ponb ¢pusndeckoit Teopun B GopMUpOBaHUN
MPECTaBICHNUN O (pU3NYECKON KapTUHE

148 MUpa, MeCTO (pU3HUECKON KapTUHBI MHUPA B
0011eM psITy COBPEMEHHBIX
€CTECTBEHHOHAYUYHbIX IPEACTaBICHUI O
IpUpoJie
O06001enre U cucremMaTu3anusl 3HaHUM 110

149 teme "KunemaTtuka"
Htorosas koMIiekcHas pabota

150

151 OO0o0mmeHre U cUCTEMaTH3aLUs 3HAHUN 110 https://phys-
TEMC "HI/IHaMI/IKa” eqesdamqlaru

152 O06o0ueHne 1 cucremaTH3alnys 3HaHUH 110 https://phys-
teme "Craruka TBEpAOro rena” ege.sdamagia.ru

153 OO0o01eHre 1 cUCTEMaTH3aLUs 3HAHUN 110 https://phys-
TeMe "3aKOHBI COXPAHEHUS B MEXaHUKe" ege.sdamaia.ru
O06001eHre u cucTeMaTu3alus 3HaHU| 10

154 Teme "OCHOBBI MOJICKYJISPHO- https:/ph /S
KUHETUYECKON Teopun” ege.sdamgia.ru
O06o0uieHne U cucreMaTu3auus 3HaHUH

155 no teme "Tepmoaunamuka. TemioBbie https://ph _S'
MaruHb!" ege.sdamgia.ru
O06o0uieHne U cucTeMaTH3alnus 3HaHUK 10

156 TeMe "ArperaTHble COCTOSTHUS BEILIECTBA. https://phys-

®da30BbIe NIEPEXObI"

ege.sdamgia.ru
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O0001IeHME U CUCTEMATU3ALMS 3HAHUI O

https://phys-

157 Tteme "DiekTpuueckoe nose" ege.sdamgia.ru
OO0o0mmenne 1 cucTeMaTH3anus 3HaHUU 110 https://phys-
158 teme "I10CTOAHHBIN dIEKTPUYECKU TOK" ege.sdamgia.ru
O0oO0ueHne ¥ cucTeMaTU3alys 3HaAHUN 110 https://phys-
159 teme "Toku B pa3nuuHbIX cpegax” ege.sdamagia.ru
O0oO0ueHre ¥ cucTeMaTU3alys 3HAHUN 110 https://phys-
160 teme "MarautHoe noJe" ege.sdamgia.ru
O6oOmenne W CcUCTEMaTU3AIMS
161 3HaHUHI 1o TeMe https://ph /S
"OJIeKTpOMarHuTHas MHyKIuUs" ege.sdamgia.ru
162 OO6oO0IIeHre ¥ CUCTeMaTH3alHs 3HAHUH 110 https://phys-
teme "MexaHnveckue KoyebaHus" ege.sdamgia.ru
O6o00mmenre u cUcTeMaTUu3alus
" ) https://phys-
163 3HaHUHU 1o TeMe .
| " ege.sdamgia.ru
DNeKTpOMarHUTHbIE KOJIeOaHUs
OO6o01enre 1 cucTeMaTr3arys 3HaHUH 110 )
" https://phys-
164 Teme "MexaHu4yecKue u .
" ege.sdamgia.ru
AJIEKTPOMArHUTHBIE BOJTHbI
O06o001eHne u cucTeMaTu3alus 3HaHu| 10 https://phys-
165 teme "OnTuxa" eqe.sdamqia.ru
O0o001IcHNE B CHCTEMATH3aLKs 3HAHUH 110 htth: //ths-
166 n " i
teme "OcHoBsl CTO ege.sdamgia.ru
O6o0menne W cUcTeMaTU3alus
. " https://phys-
167 3HaHud 1o Teme "KopmyckyispHo-

BOJIHOBOM yanu3m"

ege.sdamgia.ru
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O0001IeHreE M cucTeMaTu3alus 3HAHUN

168 10 Teme "duzuka atoma" 1 https:/phys-
ege.sdamgia.ru

O0001menne M cUCTEMATH3AIAS 3HAHUN

169 no teme "OuU3UMKa aTOMHOIO sApa M 1 https://ph /S-
5JIEMEHTAPHBIX YacTHII" ege.sdamgia.ru

170 O000111eHNE ¥ CUCTEMATH3ALMS 3HAHUN 110 1
Teme "DeMeHThl acTpou3uKu"

OBIIEE KOJIMYECTBO YACOB I10 170 6
1

[TPOI'PAMME
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YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

', Msaxkumes, b.b. byxosue, B.M.Uapyrun. ®usuka. 11 kmacc. YueOHUK a5
00m1e00pa3oBaTeNbHBIX OpraHu3aluid. ba3oBbIi W yrIyOJNICeHHBIM YpOBHH. —  M.:
«[Ipoceemenuey, 2020

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. A.Il. PeimkeBuy. ®@uszuka. 3amaunuk 10 -11 kimaccel. YueOnoe nocooue. — M.: [[PODA,
2019.

2. T.H. CrenanoBa. COopHUK BompocoB H 3amady 1o ¢usmke: 10 - 11 ki
0011e00pazoBaTeNbHBIX yupexaenuid. — M.: [IpocBemenue, 2016.

3. O. U. I'pomueBa. KoHTposibHbIE U caMOCTOsATENbHBIE paboTh o pusuke 11 kimacc. — M.:
WzparenscTBO «9K3aMeHy, 2017

4. N.B. TonoBa. ®uzuka. 11 xiacc. KonrponbHbie paboTel B HOBOM ¢opmarte. — M.:
«Hurtemnext- Lentpy, 2015

5. A.E. Mapon, E.A. Mapon. Jlunaktudeckue matepuanbl. Gusuka 11. — M.: JIPODA,
2019

6. B.A. 3a6otuna u B.H. KomuccapoBa. ®u3uka: KOHTPOJIb 3HAHUM, YMEHUW W HAaBHIKOB
yuamuxcs 10 - 11 k. o0meo0pa3oBaTeNbHBIX YUPESKACHUHN : 0a30BbIN U TIPO(QHUIBHBIN
ypoBHHU. — M.: «IIpocBemenuey, 2008

7. JLM. Momnacteipckuii. @usnka. PemeOnuk. IloarotoBka xk EI'D. Uzn. «Jlermon — My,
Poctos na Jlony, 2010.

8. EI'D-2024. ®uzuka. 30 TUIIOBBIX 3K3aMEHAIMOHHBIX BapuaHTOB. [loa pen. lemumoBoii
M.IO.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbI
CETU UHTEPHET
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