K|/| Hp'T 3'D'ya pp' MopanncaHo LumdppoBoi NoaNUCbIo:

Knnat Onyapg Buktoposusa

BukTto po BUA Jlata: 2024.10.11 16:03:20 +03'00'

MHUHUCTEPCTBO INPOCBEIEHUS POCCUMCKOU
®EJEPALIMU

Komurer o0pasoBanus
Anmunucrpanus r.o. Koposaés

MBOY COII 2 um. B.H. MuxaiiioBa r. KopoJiés

s HP‘?EV@*{O o

K3 %0,
TPH QDY

' >Qﬂnﬂyma 2024 T

PABOYAS ITPOI'PAMMA (10 1821782)

yueOHoro npeamera « @usuka. YriayoJeHHbIH YPOBEHb)

maist ooyyarwmuxesa 10-11 kiaccon

2024 yu.ron



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCJIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaroUIMXCs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXCs, OCBOUBIIHMX
nporpamMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYUTEIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/J0B K TMpernojaBaHuio (U3MKU HA YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHbINi Kype GU3HKH — CHCTEMOOOpa3yOIInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GU3MKKM BHOCUT OCHOBHOM BKIaJg B (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B OpMHUPOBAHUE YMEHUN NPHUMEHSTh HAy4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
0o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEAIOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
NPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yudeOHOro mpouecca. s yriayOnéHHOTro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEJIbHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanm3anuud  (U3MYECKOTO TMpakTUKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeAcTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH JJI 3THX BHJIOB YUCHHYECCKHUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH OYPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYMH M ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3WUYECKOM MOJENbIO, TO3BOJSIONINE MPUMEHSTh
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paslienia Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
(bu3nYecKoi MOJIENH ISl CUTYalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YIrTyOJaE€HHOTO
YPOBHSI HA YPOBHE CPETHET0 OOIIET0 00pa30BaHMs JOJKEH U3Y4YaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHMS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pPaboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEeUMBAETCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4Y€eHUS] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHEe WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
WU3YYCHUIO TPHUPOJABI, PA3BUTHE WX HHTCIUICKTyAIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa M3YUYEHHs] OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUIo B 5TOM HalPaBJICHUH.

JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEITHETO 00IIero o0pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHUe
dbuznyeckoil Mojenu, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHCIE 3aja4
WH)XEHEPHOT'0 XapaKTepa,

NoOHMMaHue (U3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOILIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsI Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANpSHKEHUS B I1E€NMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4l MEXAHHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro NPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U IyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE IyTEH, TPACKTOPHUHA, CKOPOCTEH ABUKEHHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBUKCHUH.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl oTcyéra. IlpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €TI0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

WccnenoBanne NBrKEeHHsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHyTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyJmM [ MACAIBbHOM JKUIKOCTU Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTONU CHUIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanne Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHNe u BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI UCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUNIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. McmapeHue u KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyO6numariusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oaax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3NEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTHH.

Monens anexTpoctaTuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAIEKTPUIECKOW IPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHAGHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBust CylmeCTBOBAHUSA NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHukm
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT COMPOTUBIICHUS MPU MTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKAa OT HaNpsDKEHHS [JI  JIaMIIb
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3JI€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COINPOTUBIECHUS METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTD.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAUON, CBETOJIMOM, TalbBaHHWKA, padUHUPOBAHUE MEIH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue anextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: SBJICHUE, HAay4yHbId (DaKT, rumotesa, (u3MUeckass BeTUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHn4eckrue YyCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B I1I€NH TOCTOSHHOTO TOKA.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Me€4b, COJICHOWU/I, 3aIllIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUM B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKa.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactotra kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHAEHcaTopa C aMIUIMTYJ0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHusi. llomepeunbie u
MpPONOJbHBIE BOJHBL. llepron, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, MpeloMJIeHUE, MHTephepeHIus U
U pakius.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuyeckne yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-nieup,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HabGniogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[TomHOe BHyTpeHHEee oTpaxkeHue. [IpenenpHblii yroy MmojHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epuyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. lIpuMepsl KIacCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMapalieNbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3MmepeHnure nokazaresns npeioMeHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[Tonyuenue n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOS.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUsi aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornonienre (pOTOHOB MpHU MEpexojie aToma
C OJIHOTO YPOBHS dHEPTUU HA JPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO H3JyYEHMs. BiusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHUE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM ITOCIEIOBATEIBHOCTH. 3aBHUCUMOCTb «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUH ISl OTIPEICIICHHS TTOJI0KECHHUSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TOTPEITHOCTH U3MEPCHHUH (PU3MYCCKUX BEIIMYHH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUECHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
YIBTPa3BYKOBasl JIMATHOCTMKA B MEIUILIMHE, ONTUYECKHUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHasus.

T'eocpaghusa: wmarHuTHble mMOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJIBUTaATENb SIKOOU, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIUOHHAs Ieyb,
JMHUN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaAuoNpUEMHUK, TEIEBU30D,
anTeHHa, Ttenedon, CBU-meub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzukary
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJULIMOHHBIM IEHHOCTSM POCCHUHCKOTO OOUIECTBa, pPACIIMPEHHUE >KU3HEHHOI'O
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e C)OPMUPOBAHHOCTH I'PAKTAHCKON MO3UIMU OOYHAOIIETOCsl KaK aKTHBHOIO
Y OTBETCTBEHHOTO YJI€HA POCCUMCKOIO OOIIECTBA;

e IPUHATHE TPAAUIMOHHBIX  OOIIEYEIOBEUECKMX TIYMAaHHUCTHYECKHX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTHb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOIO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHE B3aUMOJICUCTBOBATH C COLMATIbHBIMU UHCTUTYTAMU B COOTBETCTBUU
C UX (PYHKIMSMU U HA3HAYEHUEM;

¢ TOTOBHOCTH K TYMAHUTAPHOU U BOJIOHTEPCKOU IEATENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOPMHUPOBAHHOCTD POCCUHCKOM rpakIaHCKOU UIECHTUYHOCTH,
NaTPpUOTU3MA;

¢ [IECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

o c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOTO TOBEICHUS;

¢ CIIOCOOHOCTh OILICHUBATh CUTYalUI0 U NPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHME JTUYHOTO BKJIA/1a B MIOCTPOCHHUE YCTOMYMBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

¢3CTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYAsg JCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



e IHTEPEC K Pa3IUYHBIM c(hepaM mpodecCHOHATBHONU NEATeTbHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3NKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymaymiel mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

¢ TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO H CaMOOOpa30BaHUIO B 001acTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCITUTAHUSA:

e chOpMHUPOBAHHOCTH JKOJOTHYECKON KYJIBTYPBI, OCO3HAHHE TJI00aIHHOTO
XapakTepa dKOJOTHIECKHUX TPodIIem;

o IJITAHUPOBAHUE W OCYIIECTBICHUE JEHCTBUII B OKpYyXKalIeH cpene Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO Pa3BUTHUS YCIIOBEUECTBA;

e PAaCITUPEHHUE ONBITA ACATEIBPHOCTH JKOJIOTMYECCKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

LHEHHOCTH HAYYHOTO MO3HAHUS:

e COPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

e OCO3HAHHWE IIEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIBCKYIO
NeSATEeIbHOCTh UHIUBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
e CAMOCTOSITEILHO  (hOpMyJIMpOBaTh M aKTyaJU3UpOBaTh  MPoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPENETISATh IIEIM JEATENbHOCTU, 3aJaBaTh MapaMeTpPbl U KPUTEPUH UX
JIOCTUKEHUS,
e BBISIBJIATH  3aKOHOMEPHOCTHM U TMPOTUBOPEUYUST B PACCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;
e pa3pabaThIBaTh TUIAH PEIICHUS] MPOOJIEMBbI ¢ yYETOM aHaIM3a MMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
¢BHOCUTb KOPPEKTHUBBI B  JIE€ATEJIIBHOCTh, OIICHUBATh COOTBETCTBHUE
pPE3YJbTATOB LIEJISIM, OLICHUBATH PUCKHU MOCIEACTBUN IEITENHHOCTH;
e KOOPAMHUPOBATh M  BBHINIOJHATH PabOTy B  YCJIOBHSIX PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
e Pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
e BJIQJIETh HAy4YHOM TEPMHHOJOTHEH, KIIOUYEBBIMU MOHSITUSIMH U METOJAMHU
buznueckoil HayKu;



e BJIAJIETh HaBbIKAMH YYEOHO-UCCIEA0BATEIBCKON U MPOEKTHOM AESITEIbHOCTI
B 007acTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
MOWCKY  METOJOB  pemieHus  3agad  (U3MYECKOTO  COJAEpIKaHHUA,
IPUMEHEHHUIO Pa3IMYHbIX METOJ0OB IO3HAHNUS;

*BJIQJIETh BHJAMU JAEATEIBHOCTH IO IIOJYyYEHHUIO HOBOIO 3HAHMS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

* BBISIBJISITh IIPUUMHHO-CJIEICTBEHHBIE CBSI3W W aKTyaJlM3MpoBaTh 3ajauy,
BBIIBUTaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJId
JTIOKa3aTelIbCcTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapameTpbl U KPUTEPUU
peuieHus;

e AHAIN3UPOBATH IIOJyYCHHBIE B XOJE€ pEIICHUS 3aJaud pPeE3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (OpMyJIMpOBaThH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OMIBIT;

eyMETh MEpPEHOCUTh 3HaHHUA 1O (U3MKE B NPAKTHUUYECKYIO 00JacTh
KU3HEIEATEeIbHOCTH;

e YMETb UHTETPUPOBATH 3HAHMS U3 PA3HBIX MTPEAMETHBIX 00JIacTel;

e BBIJIBUTaTh HOBBIE UJIEH, IIPEJIaraTh OPUTMHAIBHBIE TTOIXO/IbI U PEILEHUS;

e CTaBUTb NIPOOJIEMBI U 33]1a4H, JOIYCKAIOIIIE aJIbTEPHATUBHBIE PEIICHUS.

Pa6ora c nundopmanueii:

e BJIaJIETh HAaBBbIKAMU NOJY4YEeHHS] MHPOPMALIMK (PU3HUECKOTO COAECPIKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBIIATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(OpPMAIUY;

¢ ICTIOJIB30BATh  CPEACTBA HMH(POPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

e CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJEpPk aHUS B Pa3IMUHBIX (QopMarax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



¢ OCYLIECTBJIATh OOILIEHWE Ha Yypokax (U3MKK W BO BHE-YPOUHOU
NEeSATEIbHOCTH;

e pacrmo3HaBaTh NPEANOCHUIKM KOHGIMKTHBIX CHUTyalluii W  CMsAr4ath
KOH(JIMKTHI;

e pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

e IOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHTHOW U WHIAUBUAYATbHON
paboTHI;

 BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX AECUCTBUN C y4€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

e MPUHUMATh 1M COBMECTHON JESATEIBHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

e OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXAOTO YJYacTHHKA KOMaHIBI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

e IpE/JIaraTh HOBBIC TIPOCKTHI, OIICHWBATH HUACH C TIO3UIIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

¢ OCYLIECTBJISITh TO3UTHBHOE CTPATETMYECKOE TIOBEJECHUE B Pa3IMYHbIX

CUTyallusX, TMpOSBIATH  TBOPYECTBO U  BOOOpaXeHUE,  OBITh
WHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

 CAMOCTOATEIBHO OCYIIECTBIISTh MO3HABATEIbHYIO AESITENHOCTh B 00JaCTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

e CAMOCTOSITEIIBHO COCTABJIATH IIJIAH PELIEHUS PAaCYETHBIX M KA4ECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKONH pabOThl ¢ YUYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

e 1aBaTh OLIEHKY HOBBIM CUTYalIUsIM;

e pACHIUPSTh pAMKH Y4E€OHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHUI;

e ICTIATh OCO3HAHHBIA BHIOOP, AapryMEHTHpPOBaTH €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIIBIT;

e CIIOCOOCTBOBaTh (POPMUPOBAHUIO W TIPOSBICHUIO 3PYIULMUA B 00JaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



e 1aBaTh OLIEHKY HOBBIM CHUTYalUsiIM, BHOCUTh KOPPEKTUBBI B ACSITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;
eBIIAJICTh HABBIKAMH  TIO3HABATENbHOM  pedrekcud Kak  OCO3HAHHSA
COBEpIIAEMBIX AEHCTBUM U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;
¢ ICTIOJIb30BaTh MPUEMBI peIEKCHH JJIsi OLIEHKUA CUTYaIluH, BEIOOpa BEPHOTO
peleHus;
e YyMETh OLICHMBaTh PUCKM M CBOEBPEMEHHO INPUHUMATh PEIICHUS IO MX
CHMKEHHUIO;
e IPUHUMATh MOTUBbI M apryMEHThl APYTHX IpU aHaIM3E€ pe3yJbTaToOB
JeSITEIbHOCTH;
e IPUHUMATH €051, TOHUMAsi CBOM HEJJOCTATKU U JIOCTOUHCTBA;
e IPUHUMAThb MOTUBbI WU apryMEHThl APYTUX IpU aHaIM3€ pPe3yJbTaToOB
NESITEIbHOCTH;
e MPU3HABATH CBOE MPABO M MPaBO JPYTHX Ha OIIHOKH.
B mporecce AOCTMXEHHS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPAMMBI IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy OOyYarolUXcCs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MIpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e CAMOCO3HAHMS, BKJIFOYAIOIIETO CIIOCOOHOCTH MMOHUMATh CBOE

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJUPOBAHMS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHUE TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

e BHyTPEHHEW MOTUBAIINH, BKJIIOYAIOIICH CTPEMIICHHE K JTOCTUKEHUIO TIEJIH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATb, MCXOMIS W3
CBOHMX BO3MOXKHOCTEIH;

eOMITATHH, BKJIFOYAIOIICH  CIIOCOOHOCTh  TOHHMMATh  AMOITMOHAILHOE
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COLIMATFHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAaWBATh
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.



[MPEJAMETHBIE PE3VJIbTATBI

K xonny oOyuenuss B 10 knacce mpeaMeTHbIE Pe3ysbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUN:

e IOHUMATh POJIb  (U3UKA B  DKOHOMHYECKOW, TEXHOJOTUYECKOH,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIECH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKH, POJH (U3UUECKON TEOPHH B
(opMHpPOBaHUY MPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

e pa3JIMYaTh YCIOBUS MPUMEHUMOCTHU MOJIENIeH (HU3MYECKUX T U MPOIIECCOB
(s1BIeHMIT): WMHEpIMaANbHAs cUcTeMa OTcuéra, aOCONIOTHO TBEPAOE TEJo,
MaTepHuaibHas TOYKa, pABHOYCKOPEHHOE JBUKEHUE, CBOOOHOE MaJCHUE,
a0CoJIIOTHO ympyTas naedopmaius, aOCOJIOTHO YNPYroe U abCONIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIU Ta3a, XKUIAKOCTH U TBEPAOIO
(KpUCTAIITUYECKOTO) TeJa, UeaTbHBINA Ta3, TOUSUHBIN 3apsijl, OJJHOPOIHOE
IIEKTPUYECKOE T10JIE;

e pa3nuyaTh yCJIOBUSA (TpaHULIBI, 00JACTH) TPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATh W OOBSICHATH MEXAHUYECKUE TMPOIECChl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIXKECHUS, (POPMysIbl KHHEMATUKU PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelIeHus,
3akOoHbl HproTOHA, npUHLMII OTHOCUTENbHOCTH [anmuies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
DHEPIr'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW JHEpPTruu,
YCIOBHSI paBHOBECHS TBEPAOro Tena), MPU HSTOM  HCHOJIb30BATh
MaTeMaTU4YecKoe BBIPKEHUE 3aKOHOB, yKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anmmes, BToporo
U TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIYyJbCa U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHAJIM3UPOBATH U OOBSCHSITH TEIUIOBBIE MPOIECCHl U SIBJICHUSI, UCIOIb3YS
ocHoBHble moJoKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUMHAMUKNA (CBA3b JABJEHUA HWJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHXKEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEpaTypbl BEIECTBA CO CpPEIHEH KUHETHYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YacCTHUL, CBS3b JABJICHUS UACATbHOTO
raza C KOHLEHTpallMEM MOJIEKYJd M €ro TeMIEpaTypoH, YypaBHEHHE



MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX IMPOILECCaX), MPU ITOM HCIIOIb30BAThH
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH yYpaBHeHUs MeHneneesa—Kiamnelipona,

e AHAJIM3UPOBATH U OOBSACHATH SJIEKTPUUECKUE SABJICHUS, UCIIOJIb3Ys] OCHOBHBIE
NOJIOKEHUS W 3aKOHbl  DJIEKTPOAMHAMUKH  (3aKOH  COXPAaHEHHS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kyiona, MOTEHIUAIBHOCTD
IEKTPOCTATUYECKOIO TIOJIA, NPHUHLMII CYNEPIO3ULUN 3JIEKTPUIECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIOBHMS INPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoyns—JIeHna,
npasuia Kupxroda, 3akonsl @apajes i 31€KTpoIun3a);

¢ OIIUCHIBATh (PU3UUECKHE MPOLECCHl U SBJICHUS, MCIONb3Yysl BEIUYUHBL:
IIEpEMEILIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC T€JIa U CUCTEMBI TEJI, CUIIA,
MOMEHT CWJIBI, JaBJICHUE, NOTCHUMAIbHAS DJHEPIUs, KUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHUs, MOIIHOCT,
SHEprusl B3auUMOJEHCTBUS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoJII0THAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJ[ wuaeanpHOro TteniaoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BAKYYyME M B JUIJEKTPUKE, MOTECHOHAI HJIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh  MOTEHIMATOB, JJEKTPOABMKYINAs CHJIa, CHJIA  TOKa,
HaIpSDKEHUE, MOIIMHOCTh TOKAa, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
MapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHSI IIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

¢ OOBSCHATh OCOOEHHOCTH MPOTEKaHUs (PU3UUECKUX SBJICHUI: MEXaHUYECKOE
JIBW)KEHHUE, TEILUIOBOE IBMKEHUE YACTHIL] BEILIECTBA, TEINIOBOE PABHOBECHE,
OpoyHOBCKOE  nBIKeHHE, 1uddy3usi, ucnapeHue, KUICHHEe U
KOHJICHCAIUsl, I[UIABJICHUE W  KPUCTAJUIM3AalMs,  HAIpaBIECHHOCTh
TEIUTONEpPEAAUH, IIEKTPU3ALNS TN, SKBUIIOTCHIIMAIBHOCTh IIOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA,

e IPOBOJUTH MCCIIETOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
IpyroM C  HCHOJIb30BAHMEM  IPSAMBIX  H3MEPEHUH, ITIPU  OTOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHPOBATh PE3YyJbTaThl IOJYyYEHHOU



3aBUCHUMOCTH (PU3MYECKUX BEJIWYMH B BHUAE TPaQUKOB C YYETOM
aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

 IPOBOJIUTh KOCBEHHbIE WU3MEpEHUs (U3UYECKUX BEIUYUH, IPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

e IPOBOJIMTH OMBITHI 10 MPOBEPKE MNPEIJIOKEHHOM THIIOTE3bI: IUIAHUPOBAThH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYeHHBIE PE3yJIbTaThl U J€laTh BBIBOJ O CTaTyce MPEeIIOKEHHOM
TUIOTE3bI;

e COOJTIO/IATh MpaBujIa OE30MaCHOrO TPyJa MPU MPOBEJACHUU UCCIEIOBAHUN B
paMKax  y4eOHOro  SKCHEpHUMEHTa, MpakTUKymMa W  y4yeOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

epemIaTh pACUETHBIE 33Ja4M C SBHO 33JaHHOW M HESIBHO 3aJaHHOMU
(u3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OPUMEHATh  (OPMYJbI, 3aKOHBbI, 3aKOHOMEPHOCTH U  IOCTYJIaThl
¢u3nyecKux TEOpUl NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1a4, NPpoBOJUTh Pacy€Thl HA OCHOBAHUM UMEIOIINXCS TAHHBIX,
aHANM3UPOBAaTh pE3ydbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
Y4ETOM IOJIyYEHHBIX PE3YyJIbTaTOB;

e pelIaTh KaueCTBEHHBIE 3a/1a4H, TPeOyIolne TPUMEHEHUS 3HAHUN U3 Pa3HbIX
paznenoB Kypca (u3uKM, a TakKe HHTETpalii 3HAaHUK U3 JAPyTHUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

¢ ICTIOJIB30BAaTh ~TEOPETHMUECKHE 3HAHUS ISl OOBSCHEHUS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

e IPUBOJUTH IPUMEPHI BKJIAJa POCCUMUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

e AHAJIU3UPOBATHh U OLICHUBATH MOCIEIACTBUSA OBITOBOM M MPOU3BOJCTBEHHOMN
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTH>KEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00IIIECTBA;



e IPUMEHSATH pa3InyHble CHOCOObI paboThl ¢ MHpopManuell (HU3NIEecKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepabOTKU U TNPEAbSBICHUS Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

e IPOSIBJIATH OpraHHU3allOHHBIE U II03HABATEIIbHbIE yMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

epaboTaTh B TIpYIIE C KCIOJIHEHUEM pA3JIUYHBIX COLHUAIBbHBIX PpOJIEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

o IPOSIBIISITh MOTUBALIMIO K Oyaymiedl mpo(eccCHOHaIbHON AESTENbHOCTH 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOydenuss B Il knacce mnpeaMeTHbIC pe3ysbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

e IOHUMAThH POJIb (PU3UKU B YKOHOMHUYECKOM, TEXHOJIOTUYECKON, COIMATIbHOMN
U DTUYECKON cdepax IesTEeTLHOCTH YeJIOBEKa, POJib U MECTO (U3HKU B
COBPEMEHHOW HAYYHOM KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKON
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATHU3UPYIONIEH, OOBSICHUTEIBHOW W
MPOTHOCTHYECKOW (YHKIUNA (PU3NUECKOW TEOPUH — DIEKTPOJIUHAMHUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
¢u3znueckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHUHBI MHpa B OOLIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE;

e PA3JIMYaTh YCIOBHS MPUMEHUMOCTH MOJIENEeH (HU3MIECKUX T U MPOIECCOB
(s1BJI€HUIT): OHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOEC MArHUTHOE OIS,
rapMOHUYECKHUE KOJIeOaHUs, MaTEeMaTUYECKUN MAasTHUK, WJI€aIbHBIMI
PY>KUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJ€aIbHbIN
KoJieOaTeNbHbIN KOHTYD, TOHKAS JIMH3a, MOJICJIel aToMa, aTOMHOTO Si7jpa |
KBaHTOBOM MOJIC/IM CBETA;

e pa3iaMyYaTh yCJIOBUS (TCpaHULBI, O00JACTH) NPUMEHUMOCTH (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBACHITH DJIEKTPOMATHUTHBIC TPOILECCHl U SIBICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DSJEMEHTE OJJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

e AHAJIU3UPOBATHh U OOBICHATH KBAHTOBBIE MPOIIECCHl U SBJICHUS, UCIIONb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
doTodpdexra, mnepBpli U BTOpoM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

e ONMKCHIBATh (PUBMYECKUE TIPOILIECChl U SBJICHUS, WCIOJIb3YSl BEIUYMHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJIbC, IOJHAs DSHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (OTOoHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

e OOBSCHSATH OCOOEHHOCTH MIPOTEKAHUS buznueckux SBJICHUU:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

e OTIPEICTIATh HAMNpaBJICHUE HWHIYKIIMM MAarHUTHOTO TIOJisi TMPOBOJAHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

e CTPOUTH U300paKEHUE, CO31aBAEMOE TUIOCKUM 3€PKAJIOM, TOHKOW JIMH30MU, U
PacCUUTHIBATh €TI0 XapaKTEPUCTUKHU;

e IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TMOHATUSI, TEOPUHU H
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;

e IPOBOJNTH HCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl IOJIYYEHHOM  3aBUCHMOCTH



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  pe3yjibTaTam
UCCJIEI0BAHNUS;

* IPOBOJUTh KOCBEHHBIE HM3MEpPEHMs (U3NYECKUX BEIUYMH, IPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

¢ IPOBOJIUTH OMBITHI IO MPOBEPKE MPEITIOKEHHOW TUIOTE3bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

e OITUCHIBATH METO/IbI TMOTYYCHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHHUIA,

e COOMIOAATH MpaBWiIa OE30NaCHOTO TpyJAa MPU NPOBEICHUH HCCIEA0BAHHM B
pamMKax  yuyeOHOro  S3KCIEpUMEHTa, MpakTUKyMa U  y4eOHO-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

epelIaTh pACUETHBIE 33Ja4M C SBHO 33JaHHOW M HESIBHO 3aJaHHOMU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MATEMATUYECKUX METOJOB pEUICHHS  3ajad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

e pelIaTh KaueCTBEHHBIE 3a/1a4H, TPeOYIOlne TPUMEHEHUS 3HAHUN U3 Pa3HbIX
pasnenoB Kypca (U3MKH, a TakKKe WHTErpaldd 3HAaHUW W3 JIPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

¢ ICTIOJIb30BATh TEOPETUYECKHE 3HAHUS [ OOBSCHEHHUS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

e IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(DHU3UKOB
B pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIErO0 MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

e AHATTM3UPOBATh M OICHUBATH MOCIEACTBUS OBITOBOM M MPOW3BOCTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;

e IPUMEHATH pa3IMyHbIe CHOCOOBI paboThl ¢ MHpopMarueill (HHU3NIecKoro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpepadOTKM M MpEeAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

o IPOSIBIISATH OpraHu3alHOHHBIE U MO3HABaTEJIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

epaboTarb B TpyHNE C HCIOJHEHUEM pA3IMYHBIX COLMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIaJ KaXIOTro U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

* IPOSIBJIATh MOTHUBALMIO K Oynymied mpodecCHOHANbHOU NeATENbHOCTH 0
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnea 1. HAYUHBIA METO/] IIO3HAHUSI IIPUPO1bI
http://school-
11 i . 6 collection.edu.ru
. ay4HbIH METOJI MO3HAHUS TPUPOBI hitp://www.fizika.ru
http://festival.1september.ru
Hroro no pazneny 6
Paznen 2. MEXAHUKA
http://school-
collection.edu.ru
21 Kinematiia 1 1 http://www.fizika.ru
http://festival.lseptember.ru
2.2 JnHamuka 10
2.3 Craruka TBEpAOIO TENa 5 1
http://school-
collection.edu.ru
2.4 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1 http-//www fizika.ru
http://festival. 1september.ru
Hroro no pazneny 36
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOpUU 15 1 http://school-
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collection.edu.ru
http://www.fizika.ru
http://festival.1september.ru

3.2 Tepmoaunamuka. TernoBble MalIMHBI 20
http://school-
Arperarnble cocTosiHUS BeniecTBa. Da3zoBbie collection.edu.ru
3.3 14 ] -
epexo bl http://www.fizika.ru
http://festival.lseptember.ru
Hroro mo pazneny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DNeKTpUYEeCcKoe moJie 24
http://school-
42 . . . 24 collection.edu.ru
. OCTOAHHBIN JJICKTPUUCCKHUU TOK http//WWWfIZIkaru
http://festival.lseptember.ru
4.3 Toku B pa3nuuHBIX cpenax 6
Hroro no paszneny 54
Pa3znen 5. PU3HYECKUM TIPAKTUKYM
5.1 DuU3nYecKuil MPaKTUKyM 16 16
Hroro mo pazueny 16
PeszepBHoe Bpems 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



http://school-collection.edu.ru/
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http://www.fizika.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne /i Konrpoabnsie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnauTHoe nosie 14
http://school-
collection.edu.ru
1.2 DNeKTpOMarHuTHAsE MHIYKIUS 13 1 hitp-//www fizika.ru
http://festival.1september.ru
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KoieOaHus 10
http://school-
collection.edu.ru
2.2 DJIeKTPOMAarHUTHBIC KOJICOaHUs 15 http://www.fizika.ru
http://festival.1september.ru
http://school-
MexaHnuecKne 1 3J€KTPOMarHUTHBIE collection.edu.ru
2.3 10 1 - -
BOJIHBI http://www.fizika.ru
http://festival.1september.ru
24 Onrtuka 25 1
Hroro mo pazueny 60

Pasnea 3. OCHOBBI CIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosrl CTO

5

1

http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/

collection.edu.ru
http://www.fizika.ru
http://festival.1september.ru

Hroro no pazgeny S)
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynspHo-BoIHOBOH Ayanu3m 15
4.2 ®dusnka aToma 5
http://school-
43 ®du3rka aTOMHOTO SA7pa U 3JIEMEHTapHBIX 5 Collection.ed_u:ru
YACTHIL http://www.fizika.ru
http://festival.1september.ru
Htoro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 12
Hroro no pazgeny 12
Pazzea 6. PUSHUECKUN MPAKTUKYM
http://school-
. collection.edu.ru
6.1 Pu3nyeckuil NPakTUKyM 16 16 hitp-//www fizika.ru
http://festival.1september.ru
Hroro no pazgeny 16
Pazgen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe http://school-
7.1 IIPEIMETHOTO COIEP>KAHUS U OTIbITa 15 collection.edu.ru

NeSITeIbHOCTH, TPUOOPETEHHOTO TPU

http://www.fizika.ru



http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

u3yueHnu Kypca ¢usuku 10 — 11 kmaccos

http://festival.1september.ru

Hroro no pazneny 15
PesepBHOe Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No KosmuecTBo yacos Nara DJIeKTPOHHBIE HH(POBLIE
w/n Tema ypoka Beero Kontposbubie IIpakTnueckue u3yeHns o0pasoBaTejbHbIe
padoTbI padoThbI pecypchl
http://school-
®usnka — pyHmaMeHTaIbHas HayKa O coIIectlon.ed.u:ru
1 1 http://www.fizika.ru
HPHpOAS http://festival.1september.ru
) HayuHbIit MeTOT TO3HAHUST K METOJIbI 1
UCCIIeIOBaHMS (PU3MYECKHX SIBICHUIN
http://school-
DKCTIEpUMEHT M TEOpHUs B IIPOIIECCce collection.edu.ru
3 No3HaHus puposl. HabnroneHue u 1 http://www.fizika.ru
IKCIIEPUMEHT B (PHU3HKE http://festival.1september.ru
4 CrniocoObl u3mepeHus pU3NIECKux 1
BEJIMYHMH
AOCONIOTHAs K OTHOCUTENIBHAS
5 MOTPENIHOCTH U3MEpPEHUi 1
(bU3UYECKUX BEIIMUNH
MopnenupoBanue B ¢pusuke. Ponb u http://school-
MecTO (PU3HUKHU B HOPMUPOBAHUHT collection.edu.ru
6 COBPEMEHHOI HAYYHOU KapTHHBI 1 http://www.fizika.ru

MHpa, B IPAKTUYECKOHN ACSITEIBHOCTH
JTonen

http://festival.1september.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

MexaHn4deckoe JBIKCHHE. Cucrema
orcuera. OTHOCUTEIBHOCTD

! MEXaHUYECKOro BmxkeHus. [Ipamas
U o0paTHas 3aJjJa4l MEXaHUKHU
Paguyc-BekTop MaTepuaibHOM http://school-
TOYKH, €r0 MIPOEKIUU HA OCU collection.edu.ru
8 KoopauHat. TpaekTopus. http://www.fizika.ru
[Tepememenue. Cxopoctb. Ux http://festival.1september.ru
MPOEKIIMU HA OCU KOOPAHHAT
PaBHOMEpPHOE ITPSAMOJIMHENHOE
9 nBkenue. ['papuueckoe onmcanme
PaBHOMEPHOTO MPSMOJIUHEHHOTO
JIBUKCHUS
10 CrnosxeHue nepeMelieHnii u
ckopocrtei. Pemenue 3agau
http://school-
HepaBHOoMepHOE BHKEHHE. .
MrHoBeHHast CKOPOCTb. Y CKOPEHHE. CoIIeCtlon.ed.u:ru
11 . http://www.fizika.ru
Hpavonreiitioe ABMKeHHE ¢ http://festival.1september.ru
MOCTOSTHHBIM YCKOPEHUEM
['padmyeckoe onmcanue
12 IPSIMOJIMHEMHOTO ABMXKEHUS C
MOCTOSTHHBIM YCKOPEHUEM
http://school-
collection.edu.ru
13 O606LEIeHI/Ie U CI/T'CTeMaTI/BaLII/I}I http:/fwww.fizika.ru
3HaHui no teme "Knnemartuka" -
http://festival.1september.ru
14 CBobomHOe majieHne. Y CKopeHue



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

CcBOOOJHOTO IaJCHUA. 3aBUCUMOCTD
KOOPJHHAT, CKOPOCTH, YCKOPCHHS OT
BpPEMEHH U UX IpaduKu

15

JIBukenue tena, OpOIIEHHOTO MO/
YTJIOM K TOPU3OHTY

http://school-
collection.edu.ru

http://www.fizika.ru
http://festival.1september.ru

16

KpuBonuHeliHoe ABUKEHUE.
JIBHKEHHE 110 OKPYKHOCTH. YTJI0Bas
Y JUHEWHas ckopocTsk. [lepuon n
yactota. LleHTpocTpemuTensHoe n
II0JIHOE YCKOPEHUE

17

18

19

KoHTpoinbHas pabota 1o Teme
"Kuuemaruka"

ITepsslif 3ak0oH HproTOHA.
NHepuunanbHble CUCTEMBI OTCUETA.
IIprHIMI OTHOCUTEIBHOCTH
INanunes. HenHepuuanbHble CUCTEMBI
oTcuéTa

Cuna. PaBHogeiCTBYOIIAs CHIIA.
Bropoii 3akon Herorona. Macca

http://www.fizika.ru
http://physics.nad.ru/

http://www.fizika.ru
http://physics.nad.ru/

20

Bzaumopeiicteue Ten. Tpernit 3aKoH
Herorona

21

22

[IpuHUMN cynepno3uiuu Cuil.
Pemenue 3aga4 Ha TpUMEHEHUE
3akoHOB HproTOHA

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJIEHTHOCTbh I'PaBUTALIMOHHON

http://www.fizika.ru
http://physics.nad.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://www.fizika.ru/

Y UHEPTHOM MacChl

23

24

25

Cuia TSKECTH M YCKOPEHHE
CcBOOOJHOTO IMaJECHUS

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CIyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTh. 3aKOHBI
Kennepa

Cuna ynpyrocrtu. 3akoH I'yka. Bec
Tena

http://www.fizika.ru

http://physics.nad.ru/

26

Cuia tpenust. [Ipupona v BUABI CUl
TpeHus. J[BukeHue B )KUAKOCTH U
rase ¢ y4€ToM CUJIbI COIIPOTUBIICHUS
cpenbl

http://www.fizika.ru

http://physics.nad.ru/

27

28

29

Hasnenue. I'napocrarnueckoe
nasnenue. Cuna Apxumena

AOCOIIOTHO TBEPJIOE TEIO.
[TocTynaTtensHOE U BpaIllaTeIbHOES
JIBU)KEHUE TBEPJIOTO Telia

MomMmeHT CHUIIBI OTHOCUTEIBLHO OCH
BpateHus. [lneqo cuibl

http://www.fizika.ru

http://physics.nad.ru/

http://www.fizika.ru

http://physics.nad.ru/

30

CrnosxeHue cuil, IpUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
Tesa. Y CIIOBUS PaBHOBECHSI TBEPIOTO
Tena. Bunel paBHOBeCHs

31

32

Pemenue 3agau

KonTpomnpHas pabota mo Teme
"Tunamuka. CtaTuka TBeporo Tena"

http://www.fizika.ru

http://physics.nad.ru/

33

Nmnynbc MmaTepuaabHON TOUYKH,



http://www.fizika.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://www.fizika.ru/

CUCTCMbI MAaTCPHUAJIBHBIX TOYCK.

I_ICHTp MacC CUCTEMbI MaTCPHUAJIBHBIX
TOYCK. TeopeMa O IBUXKCHHH LICHTPA

Macce

34

I/IMHy.]IBC CHUJIbI U U3BMCHCHHUC
UMITyJIbCa Tella. 3aKOH COXPaHEHUs
UMITyJIbca. PeakTHBHOE TBMYKEHUE

http://www.fizika.ru
http://physics.nad.ru/

35

MoMeHT uMItysbca MaTepUAIbBHON
touku. IIpencrasienne o
COXpaHEHNH MOMEHTa UMITyJIbCa B
LEHTPAJIBbHBIX IOJIAX

36

37

Pemenue 3amau

Pabora cuibl Ha MaJloM U Ha
KOHEYHOM IepEMELICHUH.
I'paduueckoe npescraBieHue
paboThI cuibl. MOLTHOCTH CHJTBI

38

Kunernueckas sueprus. Teopema 06

W3MEHEHUH KHHETHYECKOM OHEpPIruun
MaTepHaHLHOﬁ TOYKH

39

ITorenuumanbHbie U
HETOTECHIMAJIbHbBIE CUJTBI.
[TorenmansHas sHeprus. Bropas
KOCMHUYECKAsi CKOPOCTh

40

Tperbst KOCMUYECKAs] CKOPOCTb.
CBs13b paOOTHI HEMOTEHIIMATBHBIX
CHJI C U3MEHEHHEM MEXaHUYECKOU
SHEPrUU CHUCTEMBI TeJ. 3aKOH

COXpPAaHCHUA MEXaHH4YeCKOH SHEPTHUU

http://school-
collection.edu.ru

http://www.fizika.ru
http://festival.1september.ru



http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

Yupyrue u Heynpyrue

http://school-
collection.edu.ru

41 CTOJIKHOBEHUS. Y paBHEHHUE http://www.fizika.ru
Bepuymnu s npeanbHON KUIKOCTH http://festival.1september.ru
42 KonTtponpHast pabora o Teme
"3aKOHBI COXpaHEHUs! B MeXaHUKe"
- http://school-
Pa3zBuTHe npecTaBIeHU 0 IpUpoIe .
Ter10TEL. OCHOBHBIE TIOJI0XKEHHUS CoIIectlon.ed.u:ru
43 MKCT. Jludpysis. Bpoysonckoe http://www.fizika.ru
) ' http://festival.1september.ru
JIBUKCHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
44 TBEPABIX TeN. XapaKkTep ABUKCHUS U
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
Macca u pazMepbl MOJIEKYJT
45 (aromoB). KonnuecTBo BemiecTsa.
[ToctosiHHas ABoraapo
http://school-
collection.edu.ru
46 Teumepatypa. Terosoe http://www.fizika.ru
pasrosecne. lkana Henbcus http://festival.1september.ru
47 Pemenue 3amau
48 HNneanpuenii ra3. I'a30BbIe 3aKOHBI
http://school-
49 VYpaBuenne Meneneena- collection.edu.ru

Knaneiipona. Pemenne 3ama4

http://www.fizika.ru
http://festival.1september.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

AOcoroTHas TeMIiepaTypa. 3aKoH

http://school-
collection.edu.ru

50 http://www.fizika.ru
Harerona http://festival.1september.ru
51 H3omporeccsl B ueaabHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIESCTBA
['padmyeckoe mpencTaBicHue
52 M30MPOIECCOB: U30TEPMa, U30X0Pa,
n3zobapa
53 OcnoBHoe ypaBHenne MKT
54 Pemenue 3amay
CBs13b a0COTIOTHOU TEMIIEPATYPBI http://school-
TEPMOJIMHAMHUYECKON CUCTEMBI CO collection.edu.ru
55 CpeHel KNHETUYeCKOW YHepruei http://www.fizika.ru
MOCTYNaTeNbHOTO TEIJIOBOTO http://festival.1september.ru
JBUKEHUS €€ YacTHUII
56 O00011eHNEe U CUCTEMATU3ALIS
3HaHu# 1o teme "OcHoBel MKT"
57 KonTponbHas padbora no teme
"OcnoBbel MKT"
TepMoanHaMU4ecKasi CHCTEMA.
3a§aHI/Ie BHEIIHUX ycsioBuil 1ist T/1 w
collection.edu.ru
58 CUCTEeMbl. BHeNIHNe U BHyTpEHHUE http:/Awww fizika.ru

napameTpsl. [Tapamerpsr T/{
CHUCTEMBI KaK CpEJHUE 3HAYEHUS
BEJINYMH, ONHCHIBAIOIINX €€ Ha

http://festival.1september.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

MHUKPOCKOITUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

http://school-
collection.edu.ru

59 Camornpou3sBosbHas penakcanus T/ http://www.fizika.ru
CHCTEMBI K TCINIOBOMY PaBHOBECHIO http://festival.1september.ru
Mozens uieanbHOro ra3a B
60 TEpMOJIMHAMUKE. Y CJIOBUS
NPUMEHUMOCTH 3TON MOJCIH
http://school-
VYpaBHeHne MenieneeBa- collection.edu.ru
61 KnaneiipoHa u BeIpaKeHue JUist http://www.fizika.ru
BHYTPEHHEH SHEPIUn http://festival.1september.ru
Breipaxkenue 111 BHyTpEHHER
62 SHEPTUU OJJHOATOMHOTO H/ICATBHOTO
rasza. KBazucrarnueckue u
HECTaTUYECKHE TIPOIECCHI
http://school-
OnemeHTapHas paboTa B :
collection.edu.ru
63 TepMOJMHaMUKe. Beruucnenue hittp:/Awww fizika.ru
paboTI o rpaduky npouecca Ha http://festival.1september.ru
pV-nuarpamme
Temonepenayda kak crnocod
64 W3MEHEHUs BHyTpeHHel aHeprun T /1
CUCTEeMBI 0€3 coBepIleHUs padoThI
65 KoHnBexk1usi, TermionpoBOAHOCTb,
U3ITyYeHue
66 KonndaecTBO TETIOTEHL. http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/

TermnoémkocTs Tenma. Y aenpHas u
MOJISIpHASI TETNIOEMKOCTH BEIIIECTBA.
VY aenpHas TEIIOTA CropaHus
TOILIMBA

collection.edu.ru
http://www.fizika.ru
http://festival.1september.ru

Pacuér konuyecTBa TEIUIOTHI IIPU

67
TerJionepeaye
http://school-
collection.edu.ru
68 HOH}ITIiI’e 00 aguabaTHOM IpoIiecce. hitp-//www fizika.ru
HepBerii saKon TepMoAHHAMHKH http://festival.1september.ru
KonnyecTBo TermioTe u paboTa Kak
69 Mepbl U3MEHEHUS! BHYTPEHHEH
sHepruu TJ[ cucrembl
BTopoii 3aKk0OH TepMOIUHAMUKY IS w
collection.edu.ru
70 PaBHOBECHBIX M HEPABHOBECHBIX hit://www.fizika.ru
npouecco. Heobparimocts http://festival.1september.ru
MPUPOTHBIX MPOIIECCOB
71 ITpuHIUIIBI AEHCTBUS TEMIIOBBIX
mammH. KITJ]
79 MaxkcumansHoe 3HaueHue KITJI.
Hukn Kapnao
73 Pemenue 3amau
DKOJIOTHYECKHE aCIIEKThI w
collection.edu.ru
74 HCIOJIb30BaHMUS TEILJIOBBIX hit://www_fizika.ru

nsurareneil. TennoBoe 3arps3HeHne
OKPYXarOIIEeH Cpeabl

http://festival.1september.ru



http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

75

Pemenue 3amau

O00011eHUE U CUCTEMATU3ALIMS

http://school-
collection.edu.ru

76 3HaHui Mo teme "TepMoauHaAMUKA. http://www.fizika.ru
TemnoBbic MaIIMHbL" http://festival.1september.ru
http://school-
KoHnTposnpHas padboTa mo Teme collection.edu.ru
77 "Tepmoaunamuka. TerioBsie http://www.fizika.ru
MaIIHHbI" http://festival.1september.ru
[TapooOpazoBanue u KOHICHCALIMSL.
78 Ucnapenue u kunenue. Y nejabHas
TEIIOTa Napo0Opa3oBaHUs
HaCI)IHIeHHI)IG 1 HCHACBIIIICHHBIC
Mapel. KauecTBenHas 3aBUCHMOCTE
http://school-
IIJIOTHOCTHU U JaBJICHUA K
collection.edu.ru
HACBIIIEHHOTO TIapa OT TeMIIEPaTyphl -
79 o P . PATYPHL http://www.fizika.ru
UX HE3aBHUCHUMOCTh OT 00BEMa ;
http://festival.1september.ru
HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh
TEeMIIEPATypPbl KUTICHUS OT AaBJICHUS
B XKUJAKOCTHU
80 BrnaxHnocTts Bo3ayxa. AGCOMIOTHAS U
OTHOCHUTEIbHAS BIAXKHOCTh
81 Pemenne 3amay
N http://school-
Teépnoe Teno. Kpucramnuueckue u .
collection.edu.ru
82 amop(HbIe Teaa. AHU30TPOIHUS

CBOMCTB KPHUCTAJIIIOB

http://www.fizika.ru
http://festival.1september.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

[InaBnenne n KpucTaJuiu3anusi.

http://school-
collection.edu.ru

83 V nenbHast TEIJIOTA TUIABJICHHS. http://www.fizika.ru
CyOnuMmarus http://festival.1september.ru
Hedopmaruu TBEpIOTO TENA.

84 Pactsokenue u oxatue. CaBur.

Mopyns FOnra. [Ipegen ynpyrux
nedopmaruit
TemoBoe pacIIupeHHEe KUIKOCTCH 1 http://school-

85 TBEPABIX TEJI. AHTAPMOHHU3M collection.edu.ru
TETUTOBBIX KOJICOAHHUH YaCTHII http://www.fizika.ru
BEILIECTBA http://festival.1september.ru

86 [TpeoOpa3oBanue FHEPTHH B (Ha30BBIX
nepexoaax

87 YpaBHeHUE TEIJIOBOTO OanaHca

88 Pemenue 3amau
[ToBepXHOCTHOE HATSKEHHE. MM
Kanumisipasie siBienus. JlaBienue coIIectlon.ed_u:ru

89 N http://www.fizika.ru
FTO7} MCKPHBIICHIOM TIOBCPXHOCTHIO http://festival.1september.ru
)kunkoctu. @opmyna Jlammaca
O00011eHNEe U CUCTEMATU3ALIS

90 3HaHM 10 TeMe "ArperaTHbie
cocTosiHus BerecTBa. Da3oBbie
nepexopl”

o1 KonTponbhast pabota no teme

"ArperaTHbl€ COCTOSTHUSI BELIECTBA.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

®a30BbIe IEPEXOBI"

DJeKTpu3anys Tel U e€ pOosBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna

http://school-
collection.edu.ru

92 ANEKTPUUECKHX 3aPS/IOB. http://www.fizika.ru
[IpoBoHUKH, TUAIIEKTPUKH U http://festival.1september.ru
HOJTYTPOBOIHUKH
DJIeMEHTapHbIN AJEKTPUUECKUM

93 3apsi. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsiia

http://school-
BsaumopeticTBue 3apsaaoB. ToueuHbie CoIIectlon.ed_u:ru

94 sapser. 3axon Kysona http://www.fizika.ru

http://festival.1september.ru

95 Pemenne 3amau

http://school-
Onekrpudeckoe nose. Ero neiicteue CoIIeCtlon.ed.u:ru
96 Ha SIEKTpHYCCKIE 3APSIbI http://www.fizika.ru
http://festival.1september.ru
Hanps>k€HHOCTB 2IIEKTPUUECKOTO http://school-
nosist. [Ipo6uslit 3apsia. Jlunuu collection.edu.ru

97 HaINpPsLKEHHOCTH AJIEKTPUIECKOTO http://www.fizika.ru
nojisi. OJTHOPOAHOE DIIEKTPHUECKOE http://festival.1september.ru
noJje
[MoreHnmansHOCT

08 AIEKTPOCTATUIECKOTO TIOJIS.

Pa3nocThs notenuuaios u
HaNpsDKEeHUe
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HOTGHHI/IaJ'ILHaH OHEPIuA 3apsaia B
OJICKTPOCTATUYCCKOM IIOJIC.

http://school-
collection.edu.ru

%9 [MoTeHIMAT SIEKTPOCTATUHYECKOTO ltp. et fiz ke
http://festival.1september.ru
T10JIs1
CBs13b HAPSKEHHOCTHU OJIS U
100 Pa3HOCTH MOTCHIIHAJIOB JIJIS
SJICKTPOCTATUYCCKOI'O I1OJIA
http://school-
TTpusIT CymeprosHImH coIIectlon.ed.u: ru
101 . http://www.fizika.ru
JICKIPHACCKHX TOACH http://festival.1september.ru
102 Pemenue 3amay
103 ITone Toueunoro 3apsaa. [lone
PaBHOMEPHO 3apsiKEHHOU cepbl
ITosie paBHOMEPHO 3apsKEHHOTO 110 http://WWW'l.nt-
) edu.ru/soft/fiz.html
104 00BEMY Iuali)a. ITose paBHj)MepHO
i?ﬁ) SZ:IS;I;H OeckoneHHoI http://www.fizika.ru
http://physics.nad.ru/
http://www.int-
edu.ru/soft/fiz.html
105 IIpOBOTHHUKY B AIEKTPOCTATHYECKOM
noJje. Y ClI0oBUE paBHOBECHUS 3apsI0B http:/Awww.fizika.ru
http://physics.nad.ru/
106 I[I/I3J'ICKTpI/IKI/I " NOJIYIPOBOAHHUKHU B
QJICKTPOCTATUYCCKOM I10JIC
107 Konpnencarop. DneKkTpoéMKOCTh
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KOHJICHCATOPa. DIEKTPOEMKOCTb
TUIOCKOTO KOHJIEHCATOpa

[TapannensHOE coequHEHNE

http://www.int-

edu.ru/soft/fiz.html

108
KOHIeHcatopos http:/Awww. fizika.ru
http://physics.nad.ru/
109 ITocnenoBarenbHOE COEAUHEHNE
KOHJICHCATOPOB
110 DHeprus 3apsyKEHHOr0 KOHJIEHCaTopa
111 Pemenue 3agau
http://www.int-
. edu.ru/soft/fiz.html
112 JIBrokeHMe 3apsHKEHHOW YaCTHIIBI B
OJTHOPOTHOM JJIESKTPUIECKOM TI0JIe htp:/fwww.fizika,ru
http://physics.nad.ru/
113 Pemenue 3amau
http://www.int-
O0001IeHNE U CUCTEMATU3 AL edu.ru/soft/fiz.html
114 3HaHUU MO TeMe "DIEeKTPpUYECKoe
none" http://www.fizika.ru
http://physics.nad.ru/
115 KoHnTtponbhas paborta mo teme
"DnexkTpuueckoe mnosue"
Cwita Toka. [ToCTOSTHHBIN TOK.
116 VYcnoBus CyIecTBOBAaHUS
MIOCTOSTHHOTO JJICKTPHYECKOTO TOKa
117 Hcrounnku Toka. Hanpsokenue n
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S1C

3akoH OMa aJ1s yyacTKa Lemnu.

http://www.int-

edu.ru/soft/fiz.html

118
DIIEKTPUUECKOE CONTPOTUBIICHUE http:/fwww.fizika.ru
http://physics.nad.ru/
3aBUCUMOCTB COPOTUBIICHUS ttp: v I.nt_
edu.ru/soft/fiz.html
119 OJTHOPOJTHOTO TIPOBOJHHUKA OT €TI0
UL OMA TOTEpertorg g izka
http://physics.nad.ru/
120 VY aenpHOE CONPOTUBIICHHUE BEIIECTBA.
Pewenne 3anau
http://www.int-
[TocnenoBarenbHOE, apaLICIBHOE, edu.ru/soft/fiz.html
121 CMEIIAHHOE COEANHEHNE
MIPOBOJHHUKOB http://www.fizika.ru
http://physics.nad.ru/
http://www.int-
Pacuér pa3BeTBIEHHBIX edu.ru/soft/fiz.html
122 aNeKTpuuecKkux uemnei. Ilpasnna
Kupxroda http://www.fizika.ru
http://physics.nad.ru/
123 Pemenue 3amau
http://www.int-
edu.ru/soft/fiz.html
124 PaGora snexTpruyeckoro Toka. 3aKoH

Jxoyist — Jlenua

http://www.fizika.ru
http://physics.nad.ru/
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125

Pemenue 3amau

MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

http://www.int-
edu.ru/soft/fiz.html

126 TenoBas MOIIHOCTD, BbIIEAsAEMAs
Ha PE3nCTOpe http://www.fizika.ru
http://physics.nad.ru/
127 Pemenue 3amau
128 OJ1C 1 BHyTpEHHEE CONPOTUBIICHUE
HCTOYHUKA TOKA
http://www.int-
. . edu.ru/soft/fiz.html
129 3akon Oma I[Hi[ MOJIHOM (3aMKHYTOM)
SHCKTpHHECKOM fetit http://www.fizika.ru
http://physics.nad.ru/
130 Penrenne 3amau
131 MoIHOCTh UCTOYHHKA TOKA
132 KopoTtkoe 3ambikanmne
http://www.int-
edu.ru/soft/fiz.html
133 Konnencarop B 11enu mNoCTOSTHHOTO
rora http://www.fizika.ru
http://physics.nad.ru/
134 Pemenue 3amau
135 Pemenue 3agad mo reme
"TlocTosIHHBIN 31eKTpUYecKuil TOK"
Pemienue 3aaau mmo Teme http://WWW'i.nt_
136 edu.ru/soft/fiz.html

"TlocTosIHHBIN 31eKTpUYecKuil TOK"
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http://www.fizika.ru
http://physics.nad.ru/

Pemenue 3axay o reme

137 "TlocTOsSHHBIN 31eKTpUYECKUil TOK"
O000111eHrE U CUCTEMATU3 AL
138 3HaHui 1o teme "IlocTosHHBIM
3NIEKTPUYECKUM TOK"
139 KonTponbhas pabota no Teme
"ITocTOSIHHBIN AIEKTPUUECKUN TOK"
DnexTpuyueckas MpoBOAUMOCTh http://WWW.I-nt-
edu.ru/soft/fiz.html
140 pPa3IUYHbIX BEILLECTB.
DNEeKTpUYECKUN TOK B METaJUIAX. .-
CBepXIPOBOIMMOCTh http://WWV\{.lelk&.fU
http://physics.nad.ru/
DNEeKTPUUECKUN TOK B pacTBOpPax U
141 pacriaBax 3JIEeKTPOIUTOB. 3aKOHBI
®Dapanes U1 JIEKTPOIU3a
142 DneKTpUYecKui TOK B raszax. [Imazma
http://www.int-
. edu.ru/soft/fiz.html
143 DNEKTPUYECKUN TOK B BAKyyMe.
BakyymHbIe ipuOOpsI http://www.fizika.ru
http://physics.nad.ru/
144 DNEeKTPUYECKUH TOK B
MOJIYIIPOBOIHUKAX
145 [TorynpoBOTHUKOBBIE TPUOOPHI
146 Pu3nUeCcKuil IPAKTUKYM 110 TEME

"N3mMepeHue cuibpl TOKa U
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147

148

HAIPSDKEHUS B LENH MIOCTOSHHOTO
TOKa MpY MOMOIIM aHAJIOTOBBIX U

U (POBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HAKOMCTBO C
nrdpoBoii 1aboparopueit o Gpusuke.
[Tpumeps! u3mepenus GU3NIECKUX
BEJIMYMH TIPH TTOMOIIA
KOMIIBIOTEPHBIX TaTYUKOB"

Ou3nyecKuil MPakTUKYM 0 TEME
"N3yueHne HepaBHOMEPHOTO
JIBUKEHUS C LIEJIbIO ONPEIETICHUS
MI'HOBEHHOMH ckopocTh"

Ou3nyecKuil MPakTUKYM 0 TEME
"N3mepeHue ycKopeHus npu
MPSIMOJIMHETHOM paBHOYCKOPEHHOM
JIBI>KEHUH 110 HAKJIOHHOM
mwiockoctr" mim "Uccnenosanue
3aBUCHMOCTH TTyTH OT BPEMEHU TIPHU
PaBHOYCKOPEHHOM JIBH>KCHUU"

http://www.int-

edu.ru/soft/fiz.html

http://www.fizika.ru
http://physics.nad.ru/

149

150

Du3NYeCKU IPAKTUKYM I10 TEME
"N3mepeHue yCKopeHHsi CBOOOHOTO
nanenus” win "M3yuenue qBrKeHus
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3nUeCcKUuil IPAKTUKYM 110 TEME
"N3y4yeHne qBUKEHMS TEA 110
OKPY’KHOCTH C TIOCTOSIHHOM 110
MOJTYJIFO CKOPOCTBIO" MITH
"HccnenoBanue 3aBUCUMOCTH
nepuojia oopaleHus: KOHH4eCKOro



http://www.int-edu.ru/soft/fiz.html
http://www.int-edu.ru/soft/fiz.html

MasiTHUKa OT €ro napamerpos”

151

DuU3nYeCKui MPAKTUKYM 110 TEME
"N3mMepeHune paBHOAEHCTBYIOLIEH
CHJIBI IIPU JABMKEHUH OpycKa 1o
HAKJIOHHOM IJIOCKOCTH'" WJIn
"IIpoBepka rumnoTe3bl 0
HE3aBHCHMOCTH BPEMEHU JIBHKEHUS
OpycKa Mo HAaKJIOHHOH IJIOCKOCTH Ha
3a/laHHOE PACCTOSIHUE OT €ro Macchl"”

152

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHII
YIPYTOCTH, BOSHUKAIOIIUX B
pYyXUHE U PE3NHOBOM 00pasiie, OT
ux nedopmanun" unu "Nzydyenue
JIBIKCHUS CUCTEMBI TeJl, CBS3aHHBIX
HUTBIO, IEPEKUHYTOM 4epe3 JIErKUU
0710K"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenue koapuimenTa TpeHus
10 BEJIMYMHE yTII0BOIO
Kod(puImenTa 3aBUCUMOCTH
Frp(N)" wiu "MccnenoBanue
JBUKEHHS OpycKa [0 HaKJIOHHOU
IJIOCKOCTH C ITEPEMEHHBIM

K03 PHULIHEHTOM TpeHHs" HIu
"N3y4yeHne qBUKEHMS IPy3a HA BaLy
¢ Tperuem"

http://www.int-

edu.ru/soft/fiz.html

http://www.fizika.ru
http://physics.nad.ru/

154

Pu3NYeCKuil TPAKTUKYM I10 TEME
"HccnenoBanue yciaoBUd paBHOBECHS
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TBEPIOTO TEJIA, UMEIOILETO OCh
Bpaienus" win "KoncrpyupoBanue
KPOHILTEHHOB U PacuéT CHIl
yrpyroctu" uiu "N3ydenue
YCTOWYMBOCTHU TBEPIOTO TENA,
HMMEIOIIIETO TUIONIA/lb ONOphI"

DuU3nYeCKui MPAKTUKYM 110 TEME
"U3mepenune umnyJiibca Tena mno
TopMo3HOMY nyTu" unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIEIH
IIEKTPOMOOWIISI U MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJIa C UMITYJIbCOM CHIIbI"
wiu "HMccnenoBanue coxpaHeHus
MMITYJIbCA TIPU YIIPYTOM
B3aumozeiictun" uinu "M3mepenue
KMHETUYECKOW YHEPTUH Tea 110
TOPMO3HOMY ITyTH"

http://school-
collection.edu.ru

http://www.fizika.ru
http://festival.1september.ru

156

157

Pu3N4ecKuil TPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUECKOTO
npoiiecca (PeKOMEH/10BaHO
UCTOJIb30BaHUE LU(POBOI
nabopatopun)" wim "U3ydenue
M30XOPHOr0 Iporecca' uin
"N3yuenue nzobapHoro mporiecca"
nu "[IpoBepka ypaBHEHUs
COCTOAHMSA"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHoi



http://school-collection.edu.ru/
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http://www.fizika.ru/

158

159

ternoéMioctr" win "McciienoBanue
IpoIriecca OCThIBAHUS BEIIecTBa" MITH
"HccnenoBadnue agnadaTHOrO
nponecca’ unu "M3yuenue
B3aMMOCBSI3M SHEPTUU
MEXMOJIEKYJISIPHOT'O
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KHIIEHUSA KUIKOCTENH"

dusnueckuil NpakKTUKYM 10 TEMe
"N3yueHne 3akOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" Uin
"N3mepeHue yaenbHOMN TENa0Thl
raBieHus apaa" win "Usyuenue
CBOMCTB HACBIILIEHHBIX apOB" WU
"N3MepeHue abCoMOTHOM
BJIQ)KHOCTH BO3/1yXa U OLIEHKA MAaccChl
napoB B nomeueHun". zmepenue
Kod(uUIlMeHTa TOBEPXHOCTHOTO
HaTSDKEHUS

Du3HUeCKU IPAKTUKYM I10 TEME
"HaOmnroneHue npeBparieHus
SHEPrUM 3apsKEHHOr0 KOHJIEHCaTOpa
B DHEPIHUIO U3IYUYEHUs cBeToAnoa"
M "M3ydeHne npoTeKkaHus ToKa B
LETH, CoJIepxKaniel KonaeHcaTop"
unu "PacnpeneneHne pa3HOCTH
MOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCJIe0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

http://www.int-

edu.ru/soft/fiz.html

http://www.fizika.ru
http://physics.nad.ru/
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160

161

Pu3n4eCKui IPAKTUKYM 110 TEME
"HccneqoBaHue CMENIAaHHOTO
COCIMHEHUS PE3UCTOPOB" MU
"U3Mepenue yneabHoro
CONPOTHUBIICHUS IPOBOJHUKOB" WU
"UccnenoBanue 3aBUCUMOCTH CHJTbI
TOKA OT HAIPSDKCHUS J1J1s1 JTaMITbI
HaKaJuBaHUs"

Ou3nyecKuil MPakTUKYM 0 TEME
"HaGmroenue anekTpoaun3a’ win
"N3mepenue 3apsiia 0JHOBAJIEHTHOTO
noHa" win "HcciienoBanue
3aBUCHUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT TeMIepaTypsl”
i "CHATHE BOJIBT-aMIIEPHOI
XapaKTEePUCTUKU auoaa”

162

Peseprubiil ypok. O60011eHNE U
CUCTEMAaTH3aIHsl 3HAHWH 110 TeMe
"KunemaTtuka"

163

Peseprubiil ypok. O60011eHNE U
CUCTEMAaTH3aI¥sl 3HAHHUH 110 TeMe
"Ilnnamuka"

http://www.int-

edu.ru/soft/fiz.html

http://www.fizika.ru
http://physics.nad.ru/

164

165

PesepBHslit ypok. O0001IeHHE U
cucreMatu3anus 3HAHUH 110 TEME
"CraTtuka TBEpa0TO Tena"

PesepBHsiit ypok. O0001IeHuE U
cucreMatTu3sanus 3HAHUH 110 TEME



http://www.int-edu.ru/soft/fiz.html
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"3aKOHBI COXpAaHEHUsI B MEXaHUKE"

166

PesepBHbIil ypok. O6001IeHNE 1
cHCTEeMaTH3alus 3HaHUH 110 TeMe
"OcHOBBI
MOJIEKYJIAPHO-KHUHETUYECKON
Teopun"

167

168

169

170

PesepBHbIil ypok. O6001IeHNE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"TepmoauHamuka. TernoBbie
MalIuHbl"

PesepBusiit ypok. O6o0mieHue u
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME

"ArperaTHble COCTOSIHMSI BEILIECTBA.

®dazoBble Iepexoan"

PesepBusiit ypok. O6o01IeHuEe U
cHCTeMaTH3alus 3HaHUH 10 TeMe
"OnexTpuueckoe noiue"

PesepBusiit ypok. O6001IeHuEe U
cUCTEeMaTH3aIlHs 3HAaHUH 10 TeMe

"IIoCTOSHHBIN INEKTPUUECKUH TOK'

OBIIEE KOJIMYECTBO YACOB 110
[TPOT'PAMME

170

16




11 KJIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bcero U3YYCHUS
padoTbI padoThbI pecypcnl
B3anmoneincTBre MOCTOSTHHBIX

1 MarHUuTOB U MIPOBOJHUKOB C TOKOM. 1

MaruutHoe none. ['unoresa Amnepa
http://www.int-
BekTop MarHUTHOM UHIYKIIHH. edu.ru/soft/fiz.html

2 [TpuHIMT Cynepno3uIuy MarHUTHBIX 1
nioJied. JINHUM MarHuTHOW WHAYKIIHH http://www.fizika.ru

http://physics.nad.ru/

3 MaruauTtHoe 1noJje NpoBOJHUKA C 1
TokoM. OnbIT Dpcreaa

4 Cuna Amnepa, e€ HallpaBJIEHUE U 1
MOJTyJIb

5 Pemenue 3amau 1

http://www.int-
edu.ru/soft/fiz.html

5 [TpumeHnenue 3akoHa Amnepa. 1
DNeKTpOU3MepUTEIbHbBIE TPUOOPHI http:/Awwwfizika.ru

http://physics.nad.ru/
Cuna JlopeHua, e€ HanpaBiIeHHUE U http://school-

7 MOyJib. JIBH>KEHHE 3apsKEHHON 1 collection.edu.ru
YaCTHIBI B OJTHOPOJJHOM MarHUTHOM http://www.fizika.ru
noJse http://festival.1september.ru

8 Pewienue 3anau 1
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PaGora cuel JlopeHniia

10 Pemenue 3amau
MarauTHo€ 10Jie B BEILIECTBE.
11 deppoMarHeTHKH, mapa- u
JMaMarHeTUKH
. http://school-
OcHoBHBIE CBOICTBa .
12 deppomarueTukos. [IpuMeHenue coIIectlon.ed.u:ru
http://www.fizika.ru
(eppomarseTHkos http://festival.1september.ru
13 Permenne 3agaud mo reMme "MargutHoe
nose"
http://www.int-
" edu.ru/soft/fiz.html
14 PeIHE:'HI/Ie 3a7a4 no teme "MaruutHoe
Home http://www.fizika.ru
http://physics.nad.ru/
SIBneHne AneKTpPOMAarHUTHOM
15 nHayKkuuu. [loTok BekTopa
MarHUTHON MHIYKIIUU
16 OC uHayKIAH
http://school-
17 3aK0H JIEKTPOMArHUTHON MHIYKITIH collection.edu.ru
dapanes http://www.fizika.ru
http://festival.1september.ru
18 BuxpeBoe anekTpudeckoe mose.
Toxu ®yko
19 O/J1C MHAYKIMH B IBUKYIIUXCS

MMPOBOAHUKAX
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20

Pemenue 3amau

21 [TpaBumno Jlenma
HNupyktuBHOCTH. Karymika
22 WHAYKTHBHOCTH B IIETTH ITOCTOSTHHOTO
TOKa
http://www.int-
23 SBnenue camonnaykuu. DJ1C edu.ru/soft/fiz.him
CAMOMHAYKIMH http://www.fizika.ru
http://physics.nad.ru/
24 DHeprusi MArHUTHOTO TOJIS KATYIIKH
C TOKOM. DJICKTPOMAarHUTHOE T0JIe
25 Pemenue 3amay
http://school-
26 O06o0mIeHre U cucTeMaTr3aIus collection.edu.ru
3HaHHI 0 TeMe "DIeKTpoJMHaMHKa" http://www.fizika.ru
http://festival.1september.ru
97 KontpomnbHas pabora 1mo reme
"OnexTpoauHamuka'
http://www.int-
KonebatenbHas cuctema. edu.ru/soft/fiz.html
28 CB0OOHBIEC KOJICOAHUS.
I"apmonnueckue xoneOaHus http://www.fizika.ru
http://physics.nad.ru/
29 Kunematnyeckoe U JUHAMHYECKOE
ONKCaHKE KOJIeOATEIbHBIX JBUKCHHM
30 DHepreTudeckoe onrcanue. BeBo http://www.int-

JUHAMHUYCCKOI'o OIMHuCaHusA

edu.ru/soft/fiz.html
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rapMOHUYECKHUX KOJIeOaHUH U3 MX
JHEPreTUYECKOrO U
KMHEMAaTUYECKOI0 ONKUCaHUs

http://www.fizika.ru
http://physics.nad.ru/

31 Awmmuutyna u (aza konebanuit
[Tepron 1 yacToTa KOJICOAHMIHA. hito://school-
[Teproa MambIx CBOOOIHBIX _p—.
32 KOJIEOAHMI MaTEMaTHYECKOTO coIIectlon.ed_u:ru
http://www.fizika.ru
MaﬂTHHKa;Hep MOJL CBOOOHBIX http://festival.1september.ru
KoJie0aHUH MPY)KMHHOTO MasiTHHKA
3aryxaromiue KojiebaHusl.
33 BrinyxaeHHbIe KoeOaHus.
Peszonanc
34 ABTOKOJIC0AHUS
35 Pemrenue 3amau
http://www.int-
Ypoxk-koHdpepennus "MexaHuueckue edu.ru/soft/fiz.html
36 KOJIOAHUs B MY3bIKAJIbHBIX
UHCTpYMEHTax" http://www.fizika.ru
http://physics.nad.ru/
O06o0mIeHre U cucTeMaTr3aIus
37 3HaHUHU Mo TeMe "MexaHnJecKue
koJsie0anus"
38 DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebarenbHbIi KOHTYP
®dopmyna Tomcona. CBsi3b http://www.int-
39 aAMILTUTYIBI 3apsijia KOHAEHCATOpa C edu.ru/soft/fiz.html

aMHJIHTYJIOﬁ CHJIBI TOKA B
K0J1e0aTeIbHOM KOHTYpE

http://www.fizika.ru
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http://physics.nad.ru/

3aKoH COXpaHCHUSA SHECPIUuu B

40 UIeaTbHOM K0JIe0aTeTbHOM KOHTYpe
3aryxarolye 3JIeKTPOMarHuTHbIE
41 KoJjieOaHus. BeIHy K IeHHbIE
3JIEKTPOMAarHUTHbIE KoJeOaHus
. http://school-
Ilepemennsbiit ToK. Pesucrop u .
collection.edu.ru
42 KOHJICHCATOP B [EMU IIEPEMEHHOTO hit://www.fizika.ru
roka http://festival.1september.ru
43 Karymika uHIyKTUBHOCTHU B LIENTU
MEPEMEHHOT0 TOKa
44 3akoH OMa AJ1s1 JIEKTPUYECKON LIenu
MEPEMEHHOT0 TOKa
http://www.int-
MOIIHOCTh TEPEMEHHOTO TOKA. edu.ru/soft/fiz.html
45 AMIUTATYTHOE U JEHCTBYIOIIEE
3HAYeHHE CHJIBI TOKA U HAIIPSDKEHUS http://www.fizika.ru
http://physics.nad.ru/
46 Pe3onanc B anekTpuyecKoi menu
47 Pewenue 3anau
WneanbHblif TpaHchopmaTop. http://school-
48 [TpousBoacTBo, nepenava u collection.edu.ru
noTpeOIIeHNE IICKTPUICCKOMN http://www.fizika.ru
SHEPTUU http://festival.1september.ru
DKOJIOTUYECKUE PUCKU TTPU
49 MIPOM3BOJICTBE IEKTPOIHEPTHH.

KynbTypa ncnosb3zoBanus
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AJEKTPOIHEPIUU B OBCEIHEBHOM
KU3HU

http://www.int-
edu.ru/soft/fiz.html

50 Pemenue 3amau
http://www.fizika.ru
http://physics.nad.ru/
51 Pemenue 3agau
O000I11IeHNE U CUCTEMATU3AIUS
52 3HAHUH IO TeMe
"DneKTpoOMarHUTHbBIE KoeOaHus"
MexaHu4YeCcKre BOJHBI. w
53 XapakTepUCTUKU MEXaHHUUECKHX coIIectlon.ed_u:ru
o http://www.fizika.ru
http://festival.1september.ru
54 CBoiicTBa MEXaHUYECKUX BOJIH
55 3ByK. XapaKTEepUCTUKH 3ByKa
56 WNudpa3syk u yapTpa3Byk. LllymoBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
57 Pemenue 3anau
http://www.int-
edu.ru/soft/fiz.html
58 DNEeKTPOMAarHUTHBIE BOJTHBI.
W3mydenue 3JeKTpOMarHUTHBIX BOJTH http://www fizika.ru
http://physics.nad.ru/
59 DHeprus MEKTPOMArHUTHBIX BOJIH.
CBolicTBa DJIEKTPOMATrHUTHBIX BOJTH
60 [Tkana 351eKTpOMarHUTHHIX BOJIH.
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[IpuMeHeHne 2IEKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

HpI/IHI_II/IHBI pa;mocmsn H
TeneBuaeHus. Pagnoiokanms.

http://school-
collection.edu.ru

o1 DJIeKTPOMAarHUTHOE 3arpsi3HEHHE http://www.fizika.ru
OKPY KaIoIIen Cpeibl http://festival.1september.ru
KontpomnbHas padora 1mo reme

62 | "

Konebanus u BoiHbBI

63 Caert. 3aKOH NPSMOJIMHENHOTO
pacIpoCTpaHeHHUs CBETA
Pemenue 3aga4u Ha npUMEHEHUE

64 3aKOHA MPSMOJIMHEHHOTO
pacIpoCTpaHeHHUs CBETA

65 Ortpaxenue ceta. [lmockoe 3epkano.

Cdepuueckoe 3epkaino
[Tpenomienue cBera. AGCOIIOTHBIN U http://www.int-
OTHOCHTEJIbHBIN TTOKa3aTeb edu.ru/soft/fiz.html

66 npesnomieHus. [lonHoe BHyTpeHHee
orpaxernue. [IpenenpHbBIN yroi http://www.fizika.ru
MIOJTHOTO BHYTPEHHETO OTPasKEHUS http://physics.nad.ru/
Pemenue 3a1ay Ha IpUMEHEHHE

67 3aKOHOB OTPAKECHUSI U TTPETTOMIICHUS
cBeTa

. http://school-
Xop stydeit B mpusMe. Jucnepcus .
68 cera. CltoxHBIN cocTaB 6e1oro coIIeCtlon.ed_u:ru
http://www.fizika.ru
caera. Lzer http://festival.1september.ru
69 JInn3el. @OKYCHOE pacCTOSIHUE U
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OIITHUYCCKasA Cujia JUH3bI

[TocTpoenue n3o0pakxeHUi B JIMH3AX

70 U UX CUCTeMaX. Y BEIMYCHUE JTUH3bI
http://www.int-
Perrenue 3a1au Ha MOCTPOEHUE edu.ru/soft/fiz.html
71 HN300paKCHHM, ITOTy4YaeMbIX C
[MOMOILBIO JIUH3 http://www.fizika.ru
http://physics.nad.ru/
72 ['ma3 kak onTuyeckas cucrema
http://school-
Pemenue 3anau. [Ipenesnst .
73 IPUMEHUMOCTH T€OMETPHYECKOI coIIectlon.ed.u:ru
http://www.fizika.ru
OTTHiEH http://festival.1september.ru
24 CKOpOCTh CBETa M METOJIBI €€
U3MEpEHHS
75 Hucnepcus ceera
76 Wutepdepenuus ceta
http://school-
KorepeHnTHbIe UCTOYHUKHU. Y CTIOBHS .
77 HaOITIO/ICHHSI MAKCHMYMOB H coIIectlon.ed_u:ru
http://www.fizika.ru
MUHHIMYMOB http://festival.1september.ru
78 Pemenue 3amau
79 [Tpumenenue unTepdepeHu
80 Judpaxuus csera
http://www.int-
81 JudpakiinonHas penérka. Y cioBue edu.ru/soft/fiz.html

Ha6J'IIOI[CHI/I$I TJIaBHBIX MAKCUMYMOB

http://www.fizika.ru
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http://physics.nad.ru/

82 Pemenue 3amau
http://www.int-
edu.ru/soft/fiz.html
83 [TonepedyHOCTh CBETOBBIX BOJIH.
IMonsgpusanus ceera ..
prsatt http://www.fizika.ru
http://physics.nad.ru/
84 Pemenue 3amay
85 CBeToBbI€ BJIEHUS B IPUPOJIE
http://school-
O000I11IeHNE U CUCTEMATU3ALUS collection.edu.ru
86 03 " " . 171
3HaHuM 1o teme "OnTrka http://www.fizika.ru
http://festival.1september.ru
87 KonTponbHas pabota mo Teme
«Ormrukay
['panu1Ibl TPUMEHUMOCTH
88 KJIACCUYECKOHM MEXAHUKHU. 3aKOHBI
3JEKTPOJAUHAMUKY U TTPUHIIUIT
OTHOCUTEIHHOCTH
89 ITocTynatel cieniuanibHONU TEOPUU
OTHOCUTEIHHOCTH
ITpocTpancTBEHHO-BpEMEHHON )
I/IIfTe Tlfan [Tpeo® aSI())BaHI/ISI D/ Www.int-
PRI 1Ipeoop edu.ru/soft/fiz.html
90 Jlopenua. YcnoBue NpuYMHHOCTH.
OTHOCUTENBHOCTD .
http://www.fizika.ru
OJIHOBPEMEHHOCTHU. 3aMeJICHHE .
http://physics.nad.ru/
BPEMEHU U COKpAIICHHUE ITTUHBI
91 DHeprus U UMIYJIbC PEISITUBUCTCKON



http://www.int-edu.ru/soft/fiz.html
http://www.int-edu.ru/soft/fiz.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.int-edu.ru/soft/fiz.html

qaCTUILIbI

CB3b MaccChl C SJHEPTUEH U

92 UMITYJIbCOM PENSTUBUCTCKON
YaCcTULIbI. DHEPIHs OKOS
http://www.int-
edu.ru/soft/fiz.html
93 PaBHOBEeCHOE TEIJIOBOE M3TyUCHUE
http://www.fizika.ru
http://physics.nad.ru/
94 3akoH cMmelrennsa BuHa
I'mnoreza M. I[1naHka o KBaHTax.
95
DOTOHBI
96 DHeprus U UMNIyJiasc GoToHa
http://www.int-
edu.ru/soft/fiz.html
®otosdp¢ext. OnbiTe A. T
o7 CroneroBa. 3akoHbl poTorPdexTa
' http://www.fizika.ru
http://physics.nad.ru/
YpaBHeHnue DUHIITEHA 17151
98 doroaddekra. "KpacHas rpanuna”
doroaddexra
JaBnenune cBera. OnwiTe [1. H.
99
JleOeneBa
100 BosnHoBEIE cBOICTBA YacTHIL
. http://school-
Bounsb! ne bpoins. JlinvuHa BOIHBL 1€ .
. collection.edu.ru
101 Bpoiins u pa3meps! o6nactu

JOKAJIM3aLHUH IBUKYIIEHCS YaCTULIBI

http://www.fizika.ru
http://festival.1september.ru



http://www.int-edu.ru/soft/fiz.html
http://www.int-edu.ru/soft/fiz.html
http://www.int-edu.ru/soft/fiz.html
http://www.int-edu.ru/soft/fiz.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

102

KopmyckynsipHO-BOJIHOBOU Tyallnu3M

Judpakius 31eKTpOHOB Ha

103
KpHCTajiax
http://www.int-
Crienudrika u3MepeHuii B edu.ru/soft/fiz.html
104 Mukpomupe. COOTHOIIECHUS
Heomnpeaenéunoctei I'elizendepra http://www.fizika.ru
http://physics.nad.ru/
105 Pemenne rpadguyeckux 3amaq
106 Pemenue pacuéTHbIX 3a1a9
KontposbHas padora 1o remam:
107 "Ocnossl CTO", "KopmyckyisspHo-
BOJIHOBOM Jtyanu3m"
http://www.int-
OnBITHI IO UCCIIEIOBAaHHUIO CTPOCHHUS edu.ru/soft/fiz.html
108 atoma. [lnanerapHas Mozenb atoma
Pesepdopna http://www.fizika.ru
http://physics.nad.ru/
109 [Moctynarer bopa
110 Bunpe! ciektpoB. CnekTp ypoBHEH
SHEPruH aToMa BOJOPOIa
111 CroHTaHHOE U BBIHYKJIEHHOE
U3ITyYeHUE CBEeTa
112 Jlazep
Hyxnonnasa mozens siapa http://school-
113 I'eiizen6epra-MBanenko. 3apsan u collection.edu.ru

MacCOBO€ YHCIIO sifpa. M30TombI.
PagnoakTHBHOCTE

http://www.fizika.ru
http://festival.1september.ru
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114

115

116

3aKOH pal0aKTUBHOIO pacnaja.
CBolicTBa HOHU3ZUPYIOIIETO
u3nydeHus. Bnusnue
PaZOaKTUBHOCTH Ha KHUBBIC
opranu3msl. Jlo3umeTpus

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepubie cunbl. JledekT Macchl sapa.
S nepnblie peakuuu. AnepHeie
peakTopsl. [IpoGiieMs! ynpaBiseMoro
TEPMOSIAEPHOIO CUHTE3A.
DKOJIOTUYECKUE aCIIEKThl Pa3BUTHS
AJIEPHOMN SHEPreTUKH

MeToibl perucTpanuu u
HCCIICIOBAHUS DJIEMEHTAPHBIX
yactull. DyH1ameHTalbHbIE
B3aUMOJICUCTBUS. bapnoHbl, ME30OHBI
u nentoHsl. [IpeacraBienue o
CranpaprtHoit moaenu. KBapk-
TJIIOOHHAS MOJENb aJpOHOB

http://www.int-
edu.ru/soft/fiz.html

http://www.fizika.ru
http://physics.nad.ru/

http://school-
collection.edu.ru

http://www.fizika.ru
http://festival.1september.ru

117

118

119

®usnka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuncTBO pusnueckoit
KapTHUHBI MUpa

OTaIbl Pa3BUTHA aCTPOHOMUMH.
3HauecHUE ACTPOHOMHUU

[IpuMeHUMOCTD 3aKOHOB (DUBHKH IS
00BSCHEHUS MPUPOJIBI KOCMUIECKHIX
00BeKTOB. MeToabl
aCTPOHOMUYECKUX UCCIENOBAHUMI

http://www.int-
edu.ru/soft/fiz.html

http://www.fizika.ru
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COBpCMeHHBIG OIITUYECCKHUEC

120 TEJIECKOIIBI, PAJHOTEIECKOIIBI,
BHeaTMoc(epHast acTpOHOMUS
X http://school-
Bun 3Bé3anoro ne6a. Co3sesnus, .
121 SIPKHE 3BE3IBI, IUIAHETHI, MX BHIMMOE CoIIectlon.ed_u:ru
’ ’ http://www.fizika.ru
AIBHIKERHC http://festival.1september.ru
Conneynas cuctema. CoHile.
122 ConneyHasi akTUBHOCTb. VIcTOUHMK
sHeprun CoJiHIa U 3BE3]
http://www.int-
3BE3/bI, UX OCHOBHBIE edu.ru/soft/fiz.html
123 XapakTepucTuku. Jluarpamma
"CHeKTPabHBIN KJIacC — CBETHMOCTD" http://www.fizika.ru
http://physics.nad.ru/
124 3Be3/1bI TIIaBHOH
110CJIeI0BATEIbHOCTH
BuyTtpennee cTtpoeHue 3BE31. http://school-
125 CoBpeMeHHbIE TPEICTABICHUS O COIIeCtion.ed_u: ru
MIPOMCXOXKICHUHU M IBOJFOIUH http://www.fizika.ru
CouHLa ¥ 3BE37. DTanbl KU3HA 3BE3]T http://festival.1september.ru
http://www.int-
Mneunstii [1yTs — Hama [anaktuka. edu.ru/soft/fiz.html
126 Tunsl ranaktuk. Y€pHbIe ABIPHI B
Spax rajJlakTUK http://www.fizika.ru
http://physics.nad.ru/
127 Bcenennas. Paciumpenne

Bcenennoii. 3akon Xa66mna. Teopus
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bonbmoro B3peiBa. Penukrosoe

U3JIy4eHUe

128 Macmrabnas ctpykrypa Beenennoil. 1
MeraranakTuka

129 Hepeménnsie npobiieMsl 1

ACTPOHOMUH

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccneqoBanre MAarHUTHOT'O IOJIA

| http://www.int-
MNOCTOAHHBIX MaroHuToOB ~ MJIN

edu.ru/soft/fiz.html

"H L

CClIeJIOBaHHE CBONCTB
130 " 1 1
beppomMarueTHKoB" UIu

" . http://www.fizika.ru
I/ICCJ'Ie,HOBaHI/Ie JCUCTBUA

http://physics.nad.ru/

MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

Du3nYeCKU IPAKTUKYM I10 TEME
"N3mepenue cuibl AMiiepa" uim
"N3y4eHne 3aBUCUMOCTH CHJIBI
131 AmMriepa OT cuJibl TOKa" WU 1 1
"OnpeneneHre MarHUTHON
MHAYKIMYA Ha OCHOBE U3MEPEHUS
cuibl Ammnepa"

Ou3nUecKuii MPaKTHKYM TI0 TEME http://www.int-

"UccnenoBaHne sIBIEHAS edu.ru/soft/fiz.html
132 3JIEKTPOMArHUTHOM MHIYKIUHU" WIH 1 1

"OnpeneneHne WHAYKIIUH BUXPEBOTO http://www.fizika.ru

MarHuTHOTO OIS http://physics.nad.ru/

Pu3NYeCcKuil TPAKTUKYM 110 TEME
133 "UccnenoBanue SIBIICHAS 1 1

camouHaykiuu'" wim "COopka
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MO/IEJIN 3EKTPOMArHUTHOTO
reneparopa"

134

Pu3n4eCKul IPAKTUKYM 110 TEME
"N3mepenue nmepuoia CBOOOTHBIX
KOJICOAHUN HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"

http://school-
collection.edu.ru

http://www.fizika.ru
http://festival.1september.ru

135

136

DuU3nYeCKui MPaAKTUKYM 110 TEME
"IIpeoOpa3oBanue SHEPTUH B
IPYXUHHOM MasiTHUKE"

dusnueckuil NpaKTUKYM 10 TeMe
"HccnenoBaHue NepeMEHHOT0 TOKa
yepes MOoCIIeJ0BATEIbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop” wiu
"UccnenoBanue paboThl HCTOUHUKOB
CBETa B LIETIH [IEPEMEHHOI0 TOKa"

137

138

139

Du3nUeCKUu IPAKTUKYM I10 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOM
BOJIHBI"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenue nokasarens
MpEIOMIIEHUA CTeKA" WIN
"TlonyuyeHnue n300paxeHus B
CHUCTEME U3 IUTOCKOT0 3epKajia u
JVH3BI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnemoBanue 3aBUCUMOCTH
(OKYCHOT0O pacCTOSIHUS OT BEIlleCTBa
(Ha mpuUMepe KUAKUX JIUH3)" UIn

http://school-
collection.edu.ru

http://www.fizika.ru
http://festival.1september.ru
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"N3mepenne pOKyCHOTO paCCTOSTHHS
paccenBarouX JUH3"

140

Pu3n4eCKul IPAKTUKYM 110 TEME
"HabOmonenue nudpakiuu,
UHTEpEPEHINN U TTOJIAPH3AIUN
cBera"

http://school-
collection.edu.ru

http://www.fizika.ru
http://festival.1september.ru

141

DuU3nYeCKui MPaAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCca U SHEPTUU
PENATUBUCTCKHUX YaCTHII (110
dororpadusm TpeKkoB 3apsHKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

142

dusnueckuil NpaKTUKYM 10 TeMe
"N3mepenue noctosHHoM [ lnanka Ha
OCHOBE UCCJIEJIOBaHUS
dotoaddexra" win "Uccnenopanue
3aBUCHUMOCTH CHJIbI TOKA Yepe3
CBETOJIMOJI OT HaIpsHKEHUA"

143

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
pa3peKEeHHOT0 aTOMapHOTO
BOJIOPO/Ia U U3MEPEHUE TTOCTOSTHHOU
Punbepra"

144

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBanue pagnoakTUBHOTO
¢doHa C UCTIOIb30BaHUEM J03UMETpa"
nin "M3ydenue nornomieHus o6era-

YaCTHII AJTIOMUHHUEM"

http://school-
collection.edu.ru

http://www.fizika.ru
http://festival.1september.ru

145

Pu3NYeCKuil TPAKTUKYM 110 TEME
"Habaronenus 38€30H0T0 HeOa
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HEBOOPYKEHHBIM T'JIa30M C
HCITOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JUTsI OTIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX O0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3iusi CeBepHOro Mnostymapus u
spkue 3BE361" uau "HaOmonenus B
tesieckon JIyHbl, IJIaHET,
TYMaHHOCTEH M 3BE3THBIX
CKoIIeHUi"

O06o001IeHre U CUCTEMaTH3als
3HaHuil. Posb pu3uKku u acTpoHOMHH
B DKOHOMHYECKOI,

http://school-
collection.edu.ru

146 . . -
TEXHOJIOIMYECKOM, COIMaILHON 1 http://www.fizika.ru
ITHUYECKON cdepax NesTeTbHOCTH http://festival.1september.ru
YyeJloBeKa
O00011eHNEe U CUCTEMATU3ALIS

147 3HaHuM. Posib 1 MecTo (1)14314}(1/1 u
ACTPOHOMHUHU B COBPEMEHHOM
HAYYHOU KapTHUHE MHpa
O00011eHNEe U CUCTEMATU3 AL
3HaHu. Posib pusndeckoi Teopuu B
@OpMHpOBaHH(EI) Hp@}ICTaBHeHI/Igl 0 m‘m

. collection.edu.ru

148 (1)1/13qu01<01:1 KapTUHE MHUpa, MECTO hitp-//www fizika.ru
(u3HICCKOI KapTHHE M B O0wCM http://festival.1september.ru
pSly COBPEMEHHBIX €CTECTBEHHO-

HAYYHBIX TPECTABICHUN O IPUPOEC

149 O00011eHNe U CUCTEMATU3ALIS

sgagui o teMe "Kunematuka"



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

150

O00011IeHNE U CUCTEMATHU3ALUS
3Hagui o teMe "Kunematuka"

151

152

153

154

155

156

157

O06o001IeHNEe U CHCTeMAaTH3aIINS
3HaHu# 1o Teme "JluHamuka"

O000111eHNE U CUCTEMATU3 AL
3HaHui 1o Teme "CTaTuka TBEpI0ro
Teaa"

O000I11IeHNE U CUCTEMATU3ALUS
3HAHUU 110 TeMe "3aKOHEBI
COXPAaHEHHUS B MEXaHUKe"

O000I11IeHNE U CUCTEMATU3ALUS
3Hanuil mo teMme "OCHOBEI
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun"

O000I11IeHNE U CUCTEMATHU3AIHS
3HaHUU 110 TeMe "TepMoauHaMuKa.
TerioBeie Mamneb"

O06o0011eHNEe U cUCTeMaTU3aIHs
3HaHMUU 110 TeMe "ArperaTHble
COCTOsIHUS BelecTBa. Pa3oBble
nepexopl”

O00011eHNEe U CUCTEMATU3ALIS

3HaHUM N0 TeMe "DIEeKTPUYECKoe
nose"

http://school-
collection.edu.ru

http://www.fizika.ru
http://festival.1september.ru

http://school-
collection.edu.ru

http://www.fizika.ru
http://festival.1september.ru

158

O00011eHNEe U CUCTEMATU3ALIS
3gaHui 1o TeMe "I1oCcTOoSHHbBIN
AIEKTPUYECKUH TOK"



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

159

O060011eHNEe U CUCTeMAaTH3aIHS
3HaHUM 10 TeMe "TOKM B pa3IMuHbIX
cpenax"

160

161

162

O00011eHUE U CUCTEMATU3 AL
3HaHui 1o teMe "MarauTtHoe mose"

PesepBHbIil ypok. O6001IeHNE 1
CHCTEMATH3alMsl 3HAHUH 110 TEME
"DJIeKTpOMarHuTHasE MHIYKIUS"

PesepBusiit ypok. O6o0mieHue u
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"Mexanudeckue kojaebanus"

http://school-
collection.edu.ru

http://www.fizika.ru
http://festival.1september.ru

163

164

165

166

167

PesepBHeIit ypok. O000IICHHE 1
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"JJIeKTpOMarHuTHbIE KosieOaHus "

PesepBusiit ypok. O60011IeHuEe U
cucTeMaTH3alus 3HaHUH 1o Teme
"MexaHu4ecKue u
AIIEKTPOMAarHUTHbIE BOJIHBI"

PesepBusiit ypok. O6001IeHuEe U
cUCTEeMaTH3aIlHs 3HAaHUH 10 TeMe
"OnTuka"

PesepBHelit ypok. O000IeHHE U
cUCTEeMaTH3aIlHs 3HAaHUH 10 TeMe
"OcnoBsl CTO"

PesepBHeiit ypok. O000mIeHHE U
CUCTeMaTH3allHsl 3HAaHHUH 110 TeMe
"KopnyckynsipHO-BOJTHOBOI

http://school-
collection.edu.ru

http://www.fizika.ru
http://festival.1september.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

nyanu3m"”

168

169

170

PesepBHbIil ypok. O6001IeHNE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"®u3uka aroma"

PesepBHbIil ypok. O6001IeHNE 1
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"®du3ruka aTOMHOIO sapa u
AJIEMEHTapHBIX YacTul"

PesepBusiit ypok. O6o0mieHue u
CUCTEeMaTH3allKsl 3HAaHHUH 110 TeMe
"DnemMeHTHl acTpopu3UKH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

YueOnuk @usnka 10 knacc Yriayonennsiit yposens . SIMskumies,b.b.byxoBies,
H.H.Corckuit, I Tpocsemenue 2020r.

VYyeonuk ®uzuka 11 knacc Yrimyonennsiit yposens ['.AMsikuies,b.b.byxoBies,
B.M.Yapyrun,lIpocsemenue 2020r.

Vyeonuk ¢pusuku 10 kinace Yrinyonensusiii ypoBeHb B.A.KacbaHOB,
[Ipocsemenne 2023r.

VYyebnuk ¢usuku 11 knacc Yrinyonennsiii yposenb B.A.KacbsHOB,

ITpocBenienne 2023r.

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

VYueonnk @uzuka 10 knacc Yrmyonennsiit yposens ['.AMskuies,b.b.byxoBies,
H.H.Corckuit, I Tpocsemenue 2020r.

VYyeonnk ®@uzuka 11 knacc Yriuy0OsieHHbI ypOBEHb
I'.AAMsikues,b.b.byxosnes, B.M.Uapyrun,IIpocsemenne 2020r.

[Toypounsie pazpadotku no ¢usuke 10,11 knacc k YMK I'.SI.Mskumesa.2021r.,
Apoda

VYueOnuk ¢pusuku 10 xknacc Yrinyonenusiii ypoBenb B.A.KacpsHoB,
[Ipocsemienne 2023r.

VYueOnuk ¢pusuku 11 xnacc Yrinyonenusiii ypoBenb B.A.KacpsHoB,

ITpocsenienne 2023r.



JI.LA.Kupuk «®Puzuka 10 knacc. Pa3HOypOBHEBBIE CAMOCTOATENBHBIE U
KOHTPOJIbHBIE paboTh», [ mMHa3ms, 2021T.

JILA.Kupuk «®u3zuka 11 knacc. Pa3HOypoBHEBBIE CAMOCTOSATEIBHBIE U
KOHTPOJIbHBIE pa0boThl», [ MMHa3us, 2021r.

«KonTpoinbhbie padoTsl o ¢pusuke: 10 -11 knace». Kaura nms yuaurens/

A.E.Mapon, E.A.Mapon, M - ITpocsemienue, 2020r.

IHUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
bu6mmoreka LJOK

OopasoBarenbHblil moptan «Perry EI'D» http:// reshuege.ru
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