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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU oOpaszoBaTenbHON 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.

[Iporpamma no ¢usuke onpenensier o0s3aTeNbHOE NPEIMETHOE COACPIKAHNUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaroUIMXCs.
[Iporpamma mno ¢usuke ma€r mOpeacTaBiIE€HUE O LENAX, COJEpKaHUH, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3a/layu MPOPECCUOHAILHON OpUEHTAIMH, HAIIPABJICHO HA CO3/IaHHE YCIOBUN JJIs
MPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OopraHu3anusx mnpodecCUOHAaTBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKKM TpeOOBaHWN K JIMYHOCTHBIM,
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
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JJIsI COCTABIICHUS CBOUX PA00OYHX 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
coxXpaHeHus 00s13aTeNbHOM YaCTH coJiepKaHus 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. LLkompHBIN Kype HU3HKH — CHCTEMOOOpa3yoIIuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 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 DHEPreTUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GU3MKKM BHOCUT OCHOBHOM BKIaJg B (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa 00ydyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPHUMEHSITh HAyYHBIN
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 COOTBETCTBHM C HEM KypC SBIIETCS JIOTMYECKH
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
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, 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 TEXHUKUW M TEXHOJIOTUH, a Takxke OOCYXJCHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUU CAMOCTOSITENIbHOTO HKCIIEPUMEHTA Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yudeOHOro mpouecca. s yriayOnéHHOTro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Martepuaia, 1abopatopHbie pabOThl U pabOTHI 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 TPaKTHUKyMa B CHCTEMY J1abOpaTOpHBIX paboT, KOTOpPHIE
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 OCOOCHHOCTEH MOYypPOYHOTO
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
3aIaHHON W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszfiena Kypca, Tak 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 GU3MKM 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 obOopyaoBanue (opmMupyercs B COOTBETCTBUU 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 00OpymOBaHME JII YYEHUUYECKHX TPAKTHUYECKUX pPadboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IMU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHHEe WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTCIUICKTyaIbHBIX ©  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 PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

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.

JlocTikeHHne 3TUX Ielield 00ecneurnBaeTCsl pPeleHUEM CIEAYIOIUX 3a1ad B
npoIiecce u3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

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

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKHE 3HAHUS 11 OOBSICHEHUS
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 METOJaMH CaMOCTOSATEJIPHOTO IIAHUPOBAHUS M TPOBEICHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

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



pa3BuTHE HHTEpeca K chepam mpodeccuoHanbHON AeSTENbHOCTH, CBSI3aHHOM
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBFHOCTAM (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 mporpamMmme 1o (QHU3MKE IepedeHb J1ab0paTOpHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblilt MeTOA IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Crocobbl  u3MepeHus: (U3MUECKUX BEIMYMH (aHANOrOBble W LU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, WACANBHBIM Ta3, TOYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3MepeHre cuiibl TOKa W HAaNpsHKEHUS B LEMU 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 MarepuagbHOW TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MTyTH MaTEpUaIbHON TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBWKEHME. J[BHKEHHME  MATEpUAIIBHOW TOYKUA 11O
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,
JNBWKEHUE CHApsJOB, LEMNHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

WnmrocTpanus npeaenbHOro nepexo/ia U "3MEpEeHNe MrTHOBEHHOM 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 CUCTEMAaxX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHMS C LENBI0 ONPEIEIICHUS] 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(PPOBOIL 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 3aBUCMMOCTH 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. [IpuHIuUI Cynepro3uiuuy CHil.

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 MOBEPXHOCTHIO IUIAHETBI W OT reorpaguueckod 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 tpenus. Cyxoe TpeHue. Cuia TpEHUs CKOJIBKEHUS M CHJIA TPEHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: ITOAUIMITHUKM,
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 HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

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 yCKOpEeHHOM NOIBEME U MAICHUU.

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 THUIOTE3bl O HE3aBHUCUMOCTH BPEMEHHM JBWXKEHHS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



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

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTON uepes
JETKui OJIOK.

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

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

N3ydeHnne NBUKEHUS IPy3a Ha BaJly 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 TEIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, 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 coxpanenusn 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.

MomMeHT ummynbca MarepuanbHOM TOYKHM. [IpencraBienue 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
KUHETHUYECKOW SHEPTUU MATEPUAIIBHON TOUKHU.



[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 II0JIE OJHOPOJHOTO 1Iapa (BHyTpU U BHE Iuapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHyJnmu s UACAIBHOM JKHIKOCTH Kak CIEACTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

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

Hemoncmpauuu.

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHJIBI 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 COXpaHEHHs UMITYJIbCa IIPU YIIPYTOM B3aUMOJECHCTBUM.

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 pu3uka 4 TEpMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJEHCTBUS YAaCTUI] BellecTBa. Monenu CTpOEHHS TIas3oB,
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.

Mopenb 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
UJeabHOM Ta3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ '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, Moy4YeHUE HaHOMAaTEPUaJIoB.

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.

N3yyeHne H30TEpMUYECKOrO Mporecca (PEKOMEHIO0BAHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHCTEMBbl. BHENIHNE U BHyTpeHHHE napaMeTpsl. [lapameTrpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMII:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jyisi BHyTpEHHEW SHEPTruy OJHOATOMHOIO UJI€aIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHUYECKONH  cUCTeMbl 0Oe3  coBepuieHuss paboTel. KouBekuus,
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 CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOJIUT
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 nectBus TerioBbix MamuH. KIT/.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpaTOpHBIA JBUTATENN, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl npu aanadaTuueckoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIUIOEMKOCTEM BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nadopamopmnsie 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 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTau3anus. YJelbHas TEIIoTa IUIaBICHUS.
CyOnumarusi.

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

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
pacipenue. AHTapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oaax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumnsipasie siBinenus. J{apneHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyiia Jlarutaca.

TexHruecKkue YCTpOMCTBA W  TEXHOJOTMYECKHE TMPOIECCHI:  KHUJIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



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 Tel U €€ NpOsIBICHMS. OJIEKTpUYECKUM 3apsa. /IBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3J€KTPUYECKHE 3apsiibl.

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

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

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lonme paBHOMepHO 3apspkeHHOU cdepbl. [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.

JIupnekTpuKu B DJIEKTPOCTATUYECKOM  TIOJIE. Jwsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

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

DHeprus 3apsHKEHHOTO0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepaTtop Ban 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
IIJJACTUH, PACCTOSHUS MEXAY HUMH U AUDJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka CHJT B3aMMOJICHCTBHS 3apSKEHHBIX TEJL.

Habmroienue npeBpallieHus SHEPTruu 3apsLKEHHOTO KOHIEHCATOPa B SHEPT U0
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. Ilocmoannwlil 31eKmMpuyecKuil mox.

Cwuiia Toka. [TocTosiHHBIN 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 JUIMHBI M IUIOLIAAM IIONEPEYHOTO CEYECHUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TerioBas MOIIHOCTb, BbIAEIseMas 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.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKHUE 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 COMPOTUBIICHHUSI.

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIIAHHOTO 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 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€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
TOKA.

Tema 3. Toxu 6 pa3nuuHbiX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COINPOTUBIECHUS METAIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBEeHHass npUMecHas IPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpuueckuidi TOK B Tra3ax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3ucTOp, (HOTOAMOMA, CBETONUOM, TalbBaHWKA, pa@UHUpPOBAHUE MEAH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U ITOIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

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.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenne 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: SBJICHHWE, HAay4yHbId (aKT, rumoresa, (puU3MUecKas BEIUYMHA, 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. TpUroHOMeTpuueckue (PpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH cpelbl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOECHME BEIIECTBA, CTPOEHUE 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: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW 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 Beuectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.



TexHn4eckrue YyCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

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 3kcnepumenm, nabopamopusie padomaol, nPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIMM HA OCHOBE U3MEPEHUS CUJIbI AMIepa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anekrpuueckoe none. Toku 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.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECChl: MHAYKIMOHHAS
Me€4b, COJICHOWU/I, 3aIllIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUM B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUH OT CKOPOCTH HW3MEHEHHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuit skcnepumenm, nabopamopnuie padbomuol, npaKkmukKym.

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
KMHEMAaTUY€CKOTO OMTUCaHMUS.

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

[lepuon u yactora koneOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHUIMA
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 MpYyKUHE C LEJNbIO
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.

W3yueHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
ucanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

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

[lepemenHBII TOK. MOIIHOCTh IIEPEMEHHOIO TOKA. AMIUIUTYJHOE U
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 HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

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

TexHUYeCKUe YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: 3IEKTPUUYECKUI
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 KOJICOaHUIA.

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 U KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOP, KATYILIKY 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. I poMKkocTh 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 qudpakims.

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

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuyeckne yCTpOWCTBA M MPAKTUUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE
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.

3aBUCUMOCTBD JJIMHBI BOJIHBI OT YaCTOTHI KOJIE€OaHU.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM U
4acTOTOMN KoJeOaHUM.

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

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



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 oTpaxkeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLICHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomrie U pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epuyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWEIIErO JUH3Y NOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

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

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcJIoBUE 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, BOJIOKOHHAS 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 M300paKEHUH 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.

[Tonyuenne n300pakeHUsI B CUCTEME U3 MJIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

Halmronenue 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  PUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynatsl

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 PEISITUBUCTCKON YACTUIIBI. DHEPrus
MTOKOSI.



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

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYJbCa W JHEPTUU  PEISTUBUCTCKUX  dYacTull (110
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. ['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
MOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaxarollyr 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 uzmepeHuii B Mukpomupe. COOTHOLIECHUSI HEONPeIeIEHHOCTEH
['eitzenbepra.

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

Hemoncmpauuu.

®oTor(PdeKT HAa YCTAaHOBKE C IIMHKOBOMW TJIACTUHOM.

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.

[Toctynatel bopa. M3nyuenue u nornomieHrue GOTOHOB MPU MEPEXOE aTomMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIrOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmMuKym.

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 TO3WTPOHHBIN Oera-
pacnan. 'amMa-nu3inyyeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusAHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3mMbl. EcrecTBeHHbli POoH n3nydenus. Jlozumerpus.

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.

Mertons! perucTpaliiy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

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 Qu3nueckoi KapTUHBI MUpA.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne TpeKoB 4acTHIl (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. diiemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BUTHs acTpoHoMmuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

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

Bun 3Bé3gHoro Heba. Co3Besnus, sSipKue 3BE3BI, IUIAHETHI, UX BHIUMOE
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
['anmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. UEpHBIE ABIPHI B sSApAX
TraJIaKTHK.

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

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

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, MJIaHET, TyMaHHOCTEW U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPEHUN (DU3NUSCKUX BEIUUMH.
OneHka rpaHul] HOTPEUTHOCTEN.

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

O06o01maromiee NOBTOPEHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKay, « IIEMEHTHI aCTPOHOMUU U aCTPODU3UKIY.

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,
CUCTEMATU3UPYIONMICH, OOBSCHUTECIBPHOM M  MPOTHOCTHYECKOW  (DYHKIUH
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.

WUzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4yHbId (DaKT, rumoresa, (pU3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YypPABHEHHW. TpPUTOHOMETPUYECKHE
(GyHKLIMU: 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 MpUpoOnE, KoJieOaTelbHbIE
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 MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJIBUTaATENb SIKOOU, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIUOHHAs Ieyb,
JMHUN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaAuoNpUEMHUK, TEIEBU30D,
anTeHHa, Ttenedon, CBU-meub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKIMOHHBIN 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 pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOydYarollerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WJIEHA POCCUICKOTO 00IECTBa;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3alny;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ’THUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIUTAHMSA

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

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



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp OynyIiel npodeccun u peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIBCKYIO
JEATEeIIbHOCTh UHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATEIBbHOCTH, 3aaBaTh MapaMETpbl U KPUTEPUH HUX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh, OIICHUBATh COOTBETCTBUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrie ucciienoBarejbCKe 1eMCTBUA.

BJIa/I€Th Hay4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJA/JE€Th BUAAMM JESATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3aj]auy,
BBIIBUTaTh TUIOTE3y €€ pEeIIeHUs, HaxOQuThb AapryMeHTbl Jif
JTIOKa3aTelIbCcTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapameTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyI0 00JacTb
KU3HEIEATEIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MIPEAMETOB;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTMHAIBHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJ€Th HABBIKAMH MOJY4YEHUS HUHPOPMALHUU (PU3UYECKOrO COJEp KaHUS
U3 HWCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX 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;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMS B PA3NMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX JCHCTBHM C yd4éTOM OOLIUX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeaessaTh pojid ¢ Y4ETOM MHEHUIM YYaCTHUKOB, OOCYXAaTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M  BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh H
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO W TIPOSBICHUIO AIPYIUIMU B 00IacCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCITOJIB30BaTh TPHUEMBI pedieKcHu MJisi OICHKA CUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JIPyTMX IPU aHAIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTH)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBAHUS, BKIIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE NIEHCTBOBATh, UCXOJA U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAaUBATh
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[TPEMETHBIE PE3VJIbTATDBI



K xonuy oOyuenuss B 10 knacce npeaMeTHbIE pe3ylbTaThl Ha YIrIIyOIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJIoBeKa, POJib U MECTO (M3UKU B COBPEMEHHON HAay4YHOU KapTHHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENed (Quanyeckux Ten u
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u abCOIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTH
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIB3YSI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJTbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [amumess Uit CKOPOCTH M TepeMelieHus,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAHUYECKOMN
DHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCJIOBHUSI paBHOBECHS TBEPAOrO Teia), MPU OTOM UCIOJIb30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHATM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHHUS, UCTIOIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEH KHUHETUYECKOMU
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUMeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3AKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, MCHOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
MOJIEN, IPU ATOM yKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM I1enu, 3akoH JIxoyisi—JIeHna,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, [aBJICHUE, NOTEHUUAJIbHASI DSHEPrus, KHUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
SHEprus ynpyroi jgedopmaruu MOpYyKUHBL, KOJIMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaNpsHKEHHOCTh TOJISI TOYEYHOTO 3apsia WM 3apsyKeHHOro Iapa B
BAKYyME M B JUAJIEKTPUKE, MOTECHLIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE y4yacTKa LENU C IOCIENOBATEIbHBIM U
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nu(dy3us, ucrmapeHue,
KUIIEHUE W KOHJICHCALIMS, TIJIaBJICHUE U KPUCTAILIU3alsl, HAPABICHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
Ipyro C  HWCHOJIB30BAHHEM  IPSAMBIX  H3MEPEHUM, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pE3YyJAbTAThl MOJYYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpaPUKOB C YUYETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, IENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
UCCIIEOBATEIbCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
y4ETOM MOJIYYEHHBIX PE3YJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>kKJI€HUI ¢ OMOPOIl Ha U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYyKH, B OOBSCHEHUE IMPOIIECCOB OKPYAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MacHOCTH, MPE/ICTABICHUN O pallMOHAIBHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTH>KEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEpKaHUS C HCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJIy4YaeMyl0  HHQOpPMAIMI0O W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MUCCIIEIOBATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYMIIBI B PEUICHHE paccCMaTprUBaeMOil MpoOIeMbl;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOydenuss B Il kaacce npeaMeTHbIe pe3ysibTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHON KapTHUHE MUpa, pOJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeJNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIMN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHUATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUA NPUMEHHMOCTH Mojeied (u3nueckux Tela u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJIe0aTeNbHBIN KOHTYD, TOHKas JIMH3a, MOJIeJIell aToMa, aTOMHOTO si/jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Ysl OCHOBHBIE TMOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKHU U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
doToapdexra, mnepBbld W BTOPOM mocTydarsl bopa, nOpuHIMO
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMNpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IOJHAs DSHEPrusl,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (OTOoHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTpa)KeHue,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3HAX, B 3BE3JHBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pPE3yjbTaThl TMOJYYEHHOH 3aBHCHUMOCTH



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEHUH, JenaTb BBIBOJABI MO  pe3yjibTaraM
UCCIIEIOBAHMS,

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/BI TIOTYUEHHUS HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOro 000pyAOBaHMS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3NYECKUX TEOPUN
OpU  WCIONB30BAHUM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

pemath KayeCTBEHHbIE 3a7aud, TpeOyIoLIMe NPUMEHEHHUs 3HaHUM U3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHUE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCSA 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpyIIlEe C KMCHOJHEHUEM pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymiei mpodeccnoHalbHON NesTeNIbHOCTH 1O
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIA.
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MEePEXOAbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 DUEKTpHHIECKOE NOe 24 https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN 3IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/f 1666847
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edso00.ru/f16b68d7
Hroro no pazgeny 94
Pazgen 5. PUBMYECKUI IPAKTUKYM
. bubnuorexa [JOK
>1 Dusieckiit IPAKTHKyM 16 https://m.edso00.ru/f16b68d7
Hroro mo pazneny 16
bu6nmoreka [JOK
P 1
CICPBHOC BpeM 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170



https://m.edsoo.ru/f16b68d7
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbie
Ne /i P Konrpoabnbie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
12 IICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.edso00.ru/39859¢f1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHHWSA U BOJIHbI
bubmuorexa [JOK
21 Mexanurieckie konedanis 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edso00.ru/39859¢f1
53 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnmnorexa [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859¢f1
Hroro no paszneny 60
Pa3zaen 3. OCHOBBI CIHHIEITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bubmuorexa [JOK
3.1 T 5 1
Octioser CTO https://m.eds00.ru/39859¢f1
Htoro mo pazneny 5
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Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyasgpHO-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PIYCKYJIAp y https://m.edsoo.ru/39859¢ef1
bubmuoreka [JOK
4.2 (6))
H3HKa aToMa S https://m.edsoo.ru/39859¢ef1
43 ®du3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHUI] https://m.eds00.ru/39859ef1
Htoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.eds00.ru/39859¢f1
Htoro no pazneny 12
Pa3znen 6. PUSHYECKHM TIPAKTUKYM
. bubmuorexa [JOK
1 o 1 1
y VISHHCCIHH TIPAKCTHiEyM 6 6 https://m.edso00.ru/39859¢f1
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeSATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso00.ru/39859f1
u3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 10
CICPBHOC Bpe https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Kontpoapirie  Ipaxruteckue U3Y4YEeHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
®usnka — pyHpaMeHTaIbHas HayKa O 01.09.2026
1 1 — https://m.edsoo.ru/9bf5c621
HpHpose 05.09.2026
HayuHblif MeTO1 TO3HAHUS U METOJIbI 01.09.2026
2 HCCEIOBaHMA (HH3UHECKHX ABICHiT 1 - https://m.eds00.ru/25666972
05.09.2026
DKCTIIEpUMEHT B TEOPHs B TIPOIECCE 01.09.2026
3 Mo3HaHusI pupoabl. Habmonenne u 1 — https://m.edsoo.ru/3de1d26f
9KCIIEPUMEHT B (pH3uKe 05.09.2026
CriocoObI M3MepeHHsT PU3NIECKHUX 01.09.2026
4 S 1 — https://m.edsoo.ru/3a6ch4a3
05.09.2027
AOCOIOTHAs U OTHOCUTEIIbHAS 01.09.2026
5 MOTPENIHOCTH U3MEPEHUIN PU3NYECKUX 1 — https://m.edsoo.ru/a2b15721
BEJINYUH 05.09.2028
MonenupoBanue B ¢puzuke. Poib u 07.09.2026
6 f:;;ZM(I;ﬁ{I:;IH;ag);féHE 25:;:; Mipa 1 — https://m.edsoo.ru/3b9eb2cc
. . 12.09.2026
B IIPAKTUYECKOMN JCSITEITLHOCTH JTFOACH
7 Pesepstibiit ypok. Bxozas 1 1 07.09.2026 https://m.eds00.ru/c1cd6683

KOHTpOJIbHAs padoTa.



https://m.edsoo.ru/9bf5c621
https://m.edsoo.ru/25666972
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12.09.2026

Mexannueckoe nsuxenne. Cucrema

07.09.2026
8 oretera. OTHOCHTENBHOCTS - https://m.eds00.ru/b1857981
MEXaHUYECKOTO NBIKeHus. [Ipsmas u 12.09.2026
oOpaTHas 3a/1a4u MEXaHUKU
Panunyc-BekTop MarepuaibHOM TOUKH,
€ro MPOEKIIUK Ha OCH KOOPAMHAT. 07.09.2026
9 Tpaekropus. [lepemenienue. — https://m.eds00.ru/44f38e63
Cxopoctb. X mpoekunu Ha 0cu 12.09.2027
KOOpJIUHAT
PaBHOMEpHOE TTPAMOIMHEHHOE 07.09.2026
10 Apkenie. [paguieckoe OfmcaHHe - https://m.edsoo.ru/9c7af19c
PaBHOMEPHOTO MPSMOJIMHEHHOTO 12.09.2028
JIBHDKCHHS
. . 14.09.2026
g Cromeme nepecuci i cropocteh T pstmetsoorusebzasry
19.09.2026
HepaBHoMepHOE TBHKEHHE.
MFFI)-IOBGHHaI})I CKOEOCTB. Vckopenue. 14.09.2026
12 IpAMomHeliHOe ABUKEHIE ¢ - https://m.edsoo.ru/a8ce4fdf
19.09.2026
MOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanue 14.09.2026
13 MPSMOJIMHEHHOTO IBU>KEHHUSI C — https://m.edsoo.ru/f924dcc8
MOCTOSIHHBIM YCKOPEHUEM 19.09.2027
CBoOogHOe maieHne. Y CKopeHue 14.09.2026
14 CBOOOJHOTO MajCHNUA. 3aBHCHMOCTS — https://m.edsoo.ru/fa29e9cf
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT 19.09.2028

BpPEMEHU U UX rpaduKu



https://m.edsoo.ru/b1857981
https://m.edsoo.ru/44f38e63
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JIBukeHue Tena, OpOIIEHHOTO O]

14.09.2026

15 - https://m.edsoo0.ru/9a2d3298
YIJIOM K TOPU30HTY 19.09.2029
KpusosnHeliHoe nBuxkeHue. J[BuxeHue
10 OKPY’KHOCTHU. YTJIOBasi U JUHENHAS 21.09.2026
16 ckopocTs. [lepuon u gacrora. — https://m.edsoo.ru/66fefe66
LleHTpOoCTpEeMHUTENLHOE U TIOJTHOE 26.09.2026
YCKOpEHHUe
KonTposbHas padora 1o TeMe 21.09.2026
17 R - https://m.edsoo.ru/ee9d274a
26.09.2026
[Iepsriif 3axoH HeroTOHA.
I/IHpepIII/IaHBHLIG CUCTEMBI OTCUETA. 21.09.2026
18 — https://m.edsoo.ru/cfe1583c
[MpuHIMT OTHOCKUTENBHOCTH [ anmest.
. 26.09.2027
HewnnepumanbHbie CUCTEMBI OTCUETA
Cuuta. PaBHOJIEHCTBYOIIAs CHIIA. 21.09.2026
19 Bropoii saxon Herorora, Macca — https://m.eds00.ru/9e291363
' 26.09.2028
BsaumoseiicTBue Tei. TpeTuit 3aKoH 21.09.2026
20 HetoTona — https://m.edsoo.ru/efe4112e
26.09.2029
[TpuHIMT Cynepro3HuIIuK CHITL. 28.09.2026
21 Pemienue 3a1au Ha npUMEHEHUE — https://m.edsoo.ru/1f52449f
3akoHOB HproTOHA 03.10.2026
3aK0H BCEMHUPHOTO TATOTEHUS. 28.09.2026
22 DKBHUBAJICHTHOCTh TPABUTAITMOHHON U - https://m.edsoo.ru/f4clech8
WHEPTHON MacChl 03.10.2026
23 Cuna TsKeCTH U yCKOpEHUE 28.09.2026  https://m.edso00.ru/3e848452



https://m.edsoo.ru/9a2d3298
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https://m.edsoo.ru/cfe1583c
https://m.edsoo.ru/9e291363
https://m.edsoo.ru/efe4112e
https://m.edsoo.ru/1f52449f
https://m.edsoo.ru/f4c1ecb8
https://m.edsoo.ru/3e848452

CcBOOOJHOTO IMaJIECHUSA

03.10.2027
JIBroKeHHe HeOSCHBIX TEI M MX 98.09. 2026
24 HCKyCCTBEHHBIX CIYTHUKOB. [leppas - https://m.edsoo.ru/c3787bce
KOCMHUYECKasi CKOPOCTb. 3aKOHBI 03.10.2028
Kemnepa
28.09.2026
25 Cuua ynpyroctH. 3akon I'yka. Bec - https://m.edso00.ru/75f2fc9f
e 03.10.2029
Cuita tpenus. [Ipupona v BuabI cui 05.10.2026
26 TpeHus. JIBUKEHHE B KUIKOCTHU U Traze - https://m.edso0o.ru/1251686e
C YYETOM CHIIBI COITPOTUBIICHUS CPEbl 10.10.2026
05.10.2026
27 Hasnenne. Lnppocrariieckoe — https://m.edsoo.ru/cc6cd69f
napienue. Cuia Apxumesna 10.10.2026
AOGCOIOTHO TBEPAOE TEIIO. 05.10.2026
28 [TocTynaTenbHOE ¥ BpanaTeIbHOe — https://m.eds00.ru/39816e56
JBUKEHUE TBEPJOTO Tella 10.10.2027
MOMEHT CHJIBI OTHOCUTEIBHO OCH 05.10.2026
29 ppamens, Tledo Cts: — https://m.eds00.ru/363b5721
10.10.2028
CrnosxeHue CHl, IPUIOKEHHBIX K 05.10.2026
30 {fc?f;ﬁy reny. LenTp TibiecTh Term. - https://m.edso0.ru/31fcdd2c
paBHOBECHSI TBEPIOTO TeJa. 10.10.2029
Buner paBHoBecus
19.10.2026
31 Pemenue 3amau — https://m.edsoo.ru/d59f5579

23.10.2026



https://m.edsoo.ru/c3787bce
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KonTtponpHas pabora o Teme

19.10.2026

32 | C " — https://m.edsoo.ru/f3818b83
Junamuka. CTaTuka TBEpAOro Tena 93.10.2026
Hmnynbsc MaTepuanbHON TOUKH, 19102026
33 CHCTEMBI MaTepHaIbHBIX ToueK. LleHTp B httos://m.eds00.ru/99859985
Macc CUCTEMbI MaTepHAIbHBIX TOYEK. 93.10.2027
Teopema o ABMIKEHMH LIEHTpa Macc
NmMnynbe cuibl 1 UISMEHEHUE UMITYJIbCa 19.10.2026
34 Tesa. 3aKOH COXPaHEHUsI UMITYJIbCA. — https://m.edsoo.ru/64aafec4
PeaktuBHOE ABM>KEHUE 23.10.2028
MoMeHT UMITyJIbCa MaTepUaIbHON 10.10.2026
35 roian. Ilpencrapierine o coxpanetiit - https://m.edso00.ru/f6195a12
MOMEHTa UMITYJIbCa B IIEHTPAIBHBIX 93.10.2029
MOJISIX
02.11.2026
36 Pemenue 3amau — https://m.edsoo.ru/7b7a4663
07.11.2026
Paborta cuiibl Ha MaJloM U Ha KOHEUHOM 02.11.2026
37 nepemewieniit. T pagirieckoe — https://m.edsoo.ru/24c9cefl
npezcTaBieHne paboThl CUIIBL. 07.11.2026
MoHOCTb CHUIIBL
Kunernueckas sneprus. Teopema 06 02.11.2026
38 U3MEHEHUU KUHETUYECKOU SHEPTUH — https://m.eds00.ru/18311468
MaTepUaIbHOW TOUKH 07.11.2027
[ToreHnuaabHbIe 1 HENOTEHIINAJIbHBIE 02.11.2026
39 cwibl. [ToTeHITMaTbHAS YHEPTHSL. — https://m.edsoo.ru/29cda7aa
Bropas kocMuueckasi CKOpocTh 07.11.2028
40 Tperbsa kocMudeckast ckopocTb. CBs3b 02.11.2026  https://m.edsoo.ru/8475b83e



https://m.edsoo.ru/f3818b83
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pa6OTBI HCIIOTCHIMAJIBHBIX CHUJI C

W3MEHEHUEM MEXaHUYECKON YHEPTUu 07.11.2029
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOM dHepruu
Ypyrue u Heynpyrue CTOJIKHOBEHHS. 09.11.2026
41 VYpaBuenue bepuymm s uaeanibHON — https://m.edso00.ru/64f812d9
JKUIKOCTH 14.11.2026
KonTposbHast pabota 1mo Teme "3aKoHbI 09.11.2026
42 " - https://m.edsoo.ru/adfd6321
COXPAHCHUS B MEXaHHUKE 14.11.2026
PazButHe npeacraBiaeHuit o nmpupoie 09.11.2026
43 temioTbl. OcHoBHBIE MoJiokeHruss MKT. — https://m.edsoo.ru/8d327d3e
Juddysus. BpoyHOBCKOE TBUKCHHE 14.11.2027
CtpoeHue ra3000pa3HbIX, KUIKIUX U 09.11.2026
44 TBEPABIX TEJI. XapaKkTep JABUKEHUS U - https://m.eds00.ru/7f949152
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA 14.11.2028
Macca u pazMepsl MOJIEKYJ (AaTOMOB). 09.11.2026
45 KomnuectBo BemecTBa. [locTosunas — https://m.edsoo.ru/33d17dbd
ABoraapo 14.11.2029
Temmneparypa. TemioBoe paBHOBECHE. 16.11.2026
46 HIxana Lemscis — https://m.edso00.ru/f6931272
21.11.2026
16.11.2026
47 Pemenne 3amau - https://m.edsoo.ru/a93bae98
21.11.2026
16.11.2026
48 W neanpHblii ra3. I'a3oBbIe 3aKOHEI — https://m.edsoo.ru/c9618ea8

21.11.2027



https://m.edsoo.ru/64f812d9
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Ypasuenue Menneneesa-Kianelpona.

16.11.2026

49 p - https://m.eds00.ru/b56856ff
elIeHHe 3a1a4 91.11.2028
AOGcomroTHas TeMIeparypa. 3aKoH 16.11.2026
50 - https://m.edso0.ru/91849ece
Alamstora 21.11.2029
H30omnponeccsl B UIeaabHOM Tase ¢ 23.11.2026
51 — https://m.eds00.ru/2881b186
MMOCTOSIHHBIM KOJIMYECTBOM BEIICCTBA 98.11.2026
I'padpuueckoe npencrapiaeHue 23.11.2026
52 M30MPOILIECCOB: U30TEPMaA, U30X0Pa, - https://m.edsoo.ru/6a23b4ac
n3zobapa 28.11.2026
23.11.2026
53 OcnoBHoe ypaBHeHue MKT — https://m.edso0.ru/18a67861
28.11.2027
23.11.2026
54 Pemenue 3amau - https://m.edsoo.ru/dac14f69
28.11.2028
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMUYECKON CUCTEMBI CO 23.11.2026
55 CpeHe KHHETUYECKON IHEepruen — https://m.edsoo.ru/456e15¢c2
MOCTYTATEILHOTO TEIMJIOBOTO 28.11.2029
JIBIDKCHUS €€ YaCTHI]
. 30.11.2026
56 O6o6mef‘me 1 CHCTeManISaHm SHaHH — https://m.edsoo.ru/15463eae
o teme "OcHoBEl MKT 05.12.2026
57 KonTponpHas pabota mo Teme 30.11.2026 httos://m.edsoo.ru/e2c6adae

"OcuHoBsl MKT"
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05.12.2026

TepMonnHaMuyeckas CUCTEMA.
3aaHue BHEMHUX ycinoBui i T/1

cucteMbl. BHenHue u BHyTpeHHUE 30.11.2026
58 napametpsl. [lapamerpsl T/] cucrtemsl - https://m.edsoo.ru/3cefc893
KaK Cpe/IHME 3HAUCHUS BEIUYHH, 05.12.2027
OTKCHIBAIOLIUX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE
Hynesoe Hauano TepMoguHaAMUKH. 30.11.2026
59 Camonpoun3sBodibHas penakcanus T]] — https://m.edsoo.ru/abe6de9c
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO 05.12.2028
Monens uaeaisHoro rasa B 30.11.2026
60 TEPMOJUHAMHUKE. Y CIIOBHS - https://m.edsoo.ru/65542fde
MPUMEHUMOCTH 3TOU MOJIEIIN 05.12.2029
VpaBuenne MenneneeBa-Kianeiipona 07.12.2026
61 Y BBIpA)KECHUE I BHYTPEHHEN — https://m.edsoo.ru/fdc9d33b
JHEPruu 12.12.2026
Bripaskenue anst BHyTpeHHEH dHepruu 07.12.2026
T —
12.12.2026
IPOLIECCHI
DneMeHTapHas pabora B 07.12.2026
63 TepMoJuHaMUKe. Beruucnenue paboTsl B https://m.eds0o.ru/71bd7146
no rpaduky mporecca Ha pV- 12.12.2027
quarpamme
Tennonepenava kak croco6 07.12.2026
64 W3MEHEHUS BHYTpeHHel sHeprun T/ - https://m.edsoo.ru/74ea547b
CUCTEeMBI 0€3 coBepIleHUs PabOThI 12.12.2028
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KonBexknusi, TEIIOnNpoBOJHOCT,

07.12.2026

65 - https://m.edsoo.ru/d2b82bdc
HSHYHCHHE 12.12.2029
KonunuectBo TemnoTsl. TennoéMKoCcTh 14.12.2026
66 rera. YHeHBHaﬂ 1 MosipHad - https://m.edsoo.ru/77191a19
TEIJIOEMKOCTH BEIISCTBA. Y JACIIbHAS 19122026
TEIIOTa CrOPaHUs TOILTUBA
Pacuér konmyecTBa TEIIOTHI IPU 14.12.2026
67 - https://m.edsoo.ru/f72b113f
TeIIonepeade 10122026
[Tonsarue 06 aguabaTHOM IIPOLIECCE. 14.12.2026
68 TTepBbIii 3KOH TEPMOMHAMUKI — https://m.edsoo.ru/92f2bfaf
19.12.2027
KonnyecTBo TemioTe! u paboTa Kak 14.12.2026
69 Mepbl U3MEHEHUS BHYTPEHHEN SHEPrun - https://m.edsoo.ru/fe9db125
TJI cuctembl 19.12.2028
BTtopoii 3ak0H TepMOIMHAMUKH JITsI 14.12.2026
70 PABHOBECHBIX 1 HEPABHOBECHBIX - https://m.edsoo.ru/fbel719c
nporeccoB. HeobpatumocTts 10.12.2029
MPUPOIHBIX MPOIIECCOB
ITpUHIHMITET EHCTBUS TEIUIOBBIX 21.12.2026
71 v, KILT - https://m.edso0.ru/58f1d829
26.12.2026
21.12.2026
72 yaf;:MaﬂbHoe snagenne KIIJI. Tukn - https://m.edsoo.ru/b4ch642e
26.12.2026
73 Pewenue 3amau 21.12.2026 https://m.edso0.ru/9aee78d6



https://m.edsoo.ru/d2b82bdc
https://m.edsoo.ru/77191a19
https://m.edsoo.ru/f72b113f
https://m.edsoo.ru/92f2bfaf
https://m.edsoo.ru/fe9db125
https://m.edsoo.ru/fbe1719c
https://m.edsoo.ru/58f1d829
https://m.edsoo.ru/b4cb642e
https://m.edsoo.ru/9aee78d6

26.12.2027

74

75

76

DKOJIOTUYECKHE ACTIEKThI
HUCII0JIb30BaHUA TCIIJIOBBIX ABUT aTesieit.
TeroBoe 3arpA3HEHUE OKPYKAIOLLEH

cpebl

Penrtenue 3anau

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
o teme "Tepmonunamuka. TernoBbie

MAaIuHe!"

21.12.2026

26.12.2028

21.12.2026

26.12.2029
11.01.2027

16.01.2027

https://m.edsoo.ru/5a484ad2

https://m.edsoo.ru/6ccd6f3e

https://m.edso00.ru/6192f9d2

77

[TonyronoBas Kontponbhas pabota

11.01.2027

16.01.2027

https://m.edsoo.ru/4ae6e963

78

[TapooOpazoBanue u KOHICHCALIHSL.
Hcnapenue u kutieHue. Y aenbHas
TEIJI0Ta mapooOpa3oBaHUs

11.01.2027

16.01.2028

https://m.eds00.ru/6338623e

79

HacelnieHHble 1 HEHACHIIIEHHBIE MTAPHI.
KauecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH Y JABJIEHUS HACBIILIEHHOTO
napa oT TeMIlepaTyphbl, UX
HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOT O Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUS B

KHUAKOCTHU

11.01.2027

16.01.2029

https://m.edsoo.ru/87fbedd1

80

Brnaxxnocts Bo3myxa. AOCOIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTD

11.01.2027

16.01.2030

https://m.edsoo.ru/11ef332a



https://m.edsoo.ru/5a484ad2
https://m.edsoo.ru/6ccd6f3e
https://m.edsoo.ru/6192f9d2
https://m.edsoo.ru/4ae6e963
https://m.edsoo.ru/6338623e
https://m.edsoo.ru/87fbedd1
https://m.edsoo.ru/11ef332a

18.01.2027

81 Pemenue 3amau - https://m.edsoo.ru/eda6d771
23.01.2027
TBépnoe Teno. Kpucramnuueckue u 18.01.2027
82 amop(HbIe Tera. AHU30TPOIHUS — https://m.edsoo.ru/dac86a9b
CBOMCTB KpUCTAJIJIOB 23.01.2027
[TnaBiaeHue U KpUCTATA3AITHS. 18.01.2027
83 Y enbHas TEIUIOTa TUIABICHHSL. - https://m.edsoo.ru/b1fe5daf
CyOmmmarust 23.01.2028
Hedbopmaruu TBEpAOTO TENA. 18.01.2027
84 Pactsxkenue u cxxarue. Cnpur. Moayib — https://m.edsoo.ru/9195addc
FOwnra. IIpenen ynpyrux nedopmaruit 23.01.2029
TemnnoBoe paciIMpeHUe KUIKOCTEH U 18.01.2027
85 TBEPABIX TEJI. AHTAPMOHU3M TEIJIOBBIX - https://m.edsoo.ru/c4afd848
KoJIeOaHUIl 4acTHUI] BELIECTBA 23.01.2030
ITpeobpasoBanue 3HEPTUH B (Ha30BbIX 25.01.2027
86 — https://m.edsoo.ru/38b77981
repexonax 30.01.2027
25.01.2027
87 YpaBHeHUE TEIIOBOTO OanaHca — https://m.eds00.ru/187698ea
30.01.2027
25.01.2027
88 Pemenue 3anau — https://m.edsoo.ru/dd3bbc77
30.01.2028
[ToBepXHOCTHOE HATSIKEHUE. 25 01.2027
89 Kannnns{pHHev sBiieHus. J[aBneHue moj B https://m.edsoo.ru/L674aedf
HCKPUBJICHHON TTOBEPXHOCTHIO 30.01.2029

x)uakocru. @opmyna Jlamnaca



https://m.edsoo.ru/eda6d771
https://m.edsoo.ru/dac86a9b
https://m.edsoo.ru/b1fe5daf
https://m.edsoo.ru/9195addc
https://m.edsoo.ru/c4afd848
https://m.edsoo.ru/38b77981
https://m.edsoo.ru/187698ea
https://m.edsoo.ru/dd3bbc77
https://m.edsoo.ru/1674aedf

O00011eHUE U CUCTEMATU3ALINS 3HAHUM

25.01.2027

90 1o TemMe "ArperaTHble COCTOSTHHS — https://m.edsoo.ru/b86bcada
BemecTBa. MazoBbie IEpexon" 30.01.2030
KonTpomipHas pabota mo Teme 01.02.2027
91 "ArperatHbl€ COCTOSIHUSI BEIIECTBA. - https://m.edsoo.ru/637137ab
®dazoBble Iepexoan" 06.02.2027
DJeKTpu3anys Tel U e€ pOosBICHUSI.
3JI€KT}I;I/I‘IGCKI/II71 3apsi. I[Ea BHUjIa 01.02.2027
92 SeKTpHHeckitx 3apon. TPOBOHUKY - https://m.eds00.ru/d8239b91
’ 06.02.2027
JUDIICKTPUKH U TIOTYTIPOBOTHUKH
DJIEMEHTAPHBIHN JIEKTPUUECKUI 3apsi. 01.02.2027
93 3aKOH COXpaHEHUs ANEKTPUIECKOrO - https://m.edso0.ru/3839a75e
3apsaa 06.02.2028
B3aumopneticTeue 3apsaoB. ToueuHbie 01.02.2027
94 sapabi. 3axon Kysona — https://m.edsoo.ru/22342ef5
06.02.2029
01.02.2027
95 Pemenue 3amau — https://m.edsoo.ru/77a9d457
06.02.2030
Dnekrpuyeckoe nose. Ero neiictere Ha 08.02.2027
96 S NEKTPHHECKHE 3APSE — https://m.edsoo.ru/5f69d83a
13.02.2027
Hanp;llillceHgOCTub ANEKTPUYECKOTO 08.02.2027
97 Egﬁﬂ' p obmbtit 3apsx. i - https://m.edsoo.ru/ele8dbc4
PAKEHHOCTH JIEKTPUICCKOTO TIOJIS. 13.02.2027
OIHOPOTHOE IMEKTPUICCKOE TTOJIe
98 HoTeRmuaimsHocTs 08.02.2027 https://m.edsoo.ru/ae94dc27

SJICKTPOCTATUYCCKOI'O ITOJIA. PazHocTh



https://m.edsoo.ru/b86bcada
https://m.edsoo.ru/637137ab
https://m.edsoo.ru/d8239b91
https://m.edsoo.ru/3839a75e
https://m.edsoo.ru/22342ef5
https://m.edsoo.ru/77a9d457
https://m.edsoo.ru/5f69d83a
https://m.edsoo.ru/e1e8dbc4
https://m.edsoo.ru/ae94dc27

MOTCHIMAJIOB U HAIIPSAKCHUC

13.02.2028

[ToTeHmanpHas YHEPTUS 3apsiia B 08.02.2027
99 AJIeKTpocTaTUYecKoM mose. [Torennuan — https://m.edsoo.ru/5a9a6571
AJIEKTPOCTATUYECKOTO OIS 13.02.2029
CBs13b HANPSHDKEHHOCTH TTOJISI U 08.02.2027
100 Pa3HOCTH MTOTCHITMAJIOB IS - https://m.edsoo.ru/9f3f9289
3JIEKTPOCTATHYECKOTO TIOJIS 13.02.2030
[IpHHIMIT CYTIEPIO3UIIHH 15.02.20217
101 . — https://m.edsoo.ru/1bd18654
ANEKTPUUECKUX MOJICH 90.02.2027
15.02.2027
102 Pemenwue 3amau — https://m.edsoo.ru/163711ea
20.02.2027
ITose Toueunoro 3apsiaa. ITome 15.02.2027
103 PABHOMEPHO 3apAKEHHOI ceph - https://m.edsoo.ru/cc734dce
20.02.2028
[Tone paBHOMEPHO 3apsKEHHOTO 1O 15.02.2027
104 00Bémy mapa. [lone paBHOMEPHO — https://m.edso0.ru/4677e463
3apsKEHHONW 0€CKOHEYHOM MIIOCKOCTH 20.02.2029
[TpoBOAHMKH B DIEKTPOCTATHIECKOM 15.02.2021
105 Hoste. YeIOBHE PaBHOBECHS 3aPSIOB — https://m.edsoo.ru/a6229e4d
20.02.2030
22.02.2027
106 JUIDIICKTPHKIL H MONYTPOBOHIKIL B — https://m.edso00.ru/62476ad1
AIIEKTPOCTATUYECKOM I10JIE 97.02.2027
Konnencarop. D1ekTpoéMKOCTh 22.02.2027
107 KOHJICHCATOPa. DIEKTPOEMKOCTh — https://m.edsoo.ru/e7d2baf7
MJIOCKOTO KOHACHCATOopa 27.02.2027



https://m.edsoo.ru/5a9a6571
https://m.edsoo.ru/9f3f9289
https://m.edsoo.ru/1bd18654
https://m.edsoo.ru/163711ea
https://m.edsoo.ru/cc734dce
https://m.edsoo.ru/4677e463
https://m.edsoo.ru/a6229e4d
https://m.edsoo.ru/62476ad1
https://m.edsoo.ru/e7d2baf7

[TapannensHOE coequHEHNE

22.02.2027

108 - https://m.edsoo.ru/5aef8d69
KOHJICHCATOPOB 97 02.2028
ITocnenoBareabHOE COSAUHEHIE 22:02.2021

109 — https://m.edsoo.ru/11bce646
KOHJICHCATOPOB 97 02.2029
22.02.2027

110 DHeprus 3apsHsKeHHOT0 KOHJIEHCAaTopa - https://m.edso0.ru/235a28b8
27.02.2030
01.03.2027

111 Pemenue 3agau - https://m.eds00.ru/656b4b18
06.03.2027
. 01.03.2027

112 JIBIDKCHHE 3ApSKCHHON HACTHILb! B — https://m.edsoo.ru/b4b416c7
OJIHOPOJIHOM 3JICKTPHUYECKOM I10JIe 06.03.2027
01.03.2027

113 Pemenne 3amau — https://m.edsoo.ru/8321c4d4
06.03.2028
O0001IEHNE U CUCTEMATH3ALNS 3HAHUIN 01.03.2027

114 0 TeMe "DeKTpUECKoe Oe” - https://m.edso00.ru/144d952f
06.03.2029
KourtponbHast paboTa 1mo Teme 01.03.2027

115 " — https://m.edsoo.ru/8add45f8
06.03.2030
Cuna toka. [locTosHHBII TOK. Y CI0BHS 08.03.2027

116 CYILIECTBOBaHUS TOCTOSIHHOTO — https://m.edsoo.ru/h6811413
ANEKTPUUYECKOTO TOKA 13.03.2027

117 Ucrounnku Toka. Hampsokenue u 31C 08.03.2027  https://m.edsoo.ru/167f5ef5



https://m.edsoo.ru/5aef8d69
https://m.edsoo.ru/11bce646
https://m.edsoo.ru/235a28b8
https://m.edsoo.ru/656b4b18
https://m.edsoo.ru/b4b416c7
https://m.edsoo.ru/8321c4d4
https://m.edsoo.ru/144d952f
https://m.edsoo.ru/8add45f8
https://m.edsoo.ru/b6811413
https://m.edsoo.ru/167f5ef5

13.03.2027

3akon OMma IS ydacTKa Ieru. 08.03.2027
118 EKTPHYECKOE COMpOTHBIIEHIHE - https://m.edso00.ru/953f39dd
13.03.2028
3aBHUCHMOCTh COITPOTHUBIICHHS 08.03.2027
119 OAHOPOZHOTO TIPOBOAIMIE OT €r0 - https://m.edsoo.ru/1b983cbha
i{:f:}f; :1 TUIOMIA/IA TIOTIEPEIHOTO 13.03.2029
08.03.2027
19 YO compotuene et ~ hupstimedsooru1273ochy
13.03.2030
[TocnenoBarenbHOE, MapalIeIbHOE, 15.08.2027
121 - https://m.edsoo.ru/ebd277dd
CMEIIIAHHOE COCMHEHHE IIPOBOIHUKOB 90.03.2027
Pacyér pa3BeTBIEHHBIX ICKTPUICCKHX 15.03.2027
122 eneit, Tipasina Kipxroda - https://m.edsoo.ru/e897cle3
20.03.2027
15.03.2027
123 Pemenue 3amau - https://m.eds00.ru/9692cee?
20.03.2028
PaGora snexkTpruyeckoro Toka. 3aKoH 15.08.2027
124 Tixoyis —Jlera - https://m.edsoo.ru/63fc1féc
20.03.2029
15.03.2027
125 Pemenue 3amau — https://m.edsoo.ru/743f2f57
20.03.2030
126 MOIIHOCTH JICKTPHIECKOTO TOKA. 22.03.2027  https://m.edsoo.ru/73ca2881



https://m.edsoo.ru/953f39dd
https://m.edsoo.ru/1b983cba
https://m.edsoo.ru/12739db1
https://m.edsoo.ru/ebd277dd
https://m.edsoo.ru/e897c1e3
https://m.edsoo.ru/9692cee7
https://m.edsoo.ru/63fc1f6c
https://m.edsoo.ru/743f2f57
https://m.edsoo.ru/73ca2881

Tennopas MOIIHOCTD, BBIACIACMAA HA

pesucrope 26.03.2027
22.03.2027
127 Pemenue 3amau — https://m.edsoo.ru/b4df8ee4
26.03.2027
DJIC ¥ BHYTpEHHEE CONPOTUBIICHHE 22.03.2021
128 — https://m.edso00.ru/14a99997
HMCTOYHHMKA TOKA 96.03.2028
3akon OMa 11 TOJTHOM (3aMKHYTOH ) 22.03.2027
129 5 — https://m.edsoo.ru/671f4cfc
9JICKTPUYCCKOM 1IenH 96.03.2029
22.03.2027
130 Pemenue 3amay — https://m.edso0.ru/96ed9672
26.03.2030
05.04.2027
131 MoIIHOCTh UCTOYHHUKA TOKA - https://m.edsoo.ru/14ele7fc
10.04.2027
05.04.2027
132 KopoTtkoe 3ambikanmne — https://m.edso0o.ru/2e8399e5
10.04.2027
Konzgencarop B 11eru MOCTOSTHHOTO 05.04.2027
133 Toxa — https://m.edsoo.ru/ca2d98fc
10.04.2028
05.04.2027
134 Pemenue 3amau — https://m.edsoo.ru/8be8dfbb
10.04.2029
135 Pemenne 3amau nmo teme "IlocTosHHEBIN 05.04.2027 https://m.edsoo.ru/fbc71f99

ANEKTPUYECKUH TOK"



https://m.edsoo.ru/b4df8ee4
https://m.edsoo.ru/14a99997
https://m.edsoo.ru/671f4cfc
https://m.edsoo.ru/96ed9672
https://m.edsoo.ru/14e1e7fc
https://m.edsoo.ru/2e8399e5
https://m.edsoo.ru/ca2d98fc
https://m.edsoo.ru/8be8dfbb
https://m.edsoo.ru/fbc71f99

10.04.2030

Pemenne 3agau o teme "[locTosHHBINH 12.04.2027

136 . - https://m.edsoo.ru/fd84564f
AIIEKTPUYECKHI TOK 17.04.2027
Pemenue 3aa4 o teme "TIOCTOSHHBII 12.04.2027

137 ek TpICCKHE TOK" - https://m.edsoo.ru/e9bf8c7d
17.04.2027
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 12.04.2027

138 1o Teme "I1oCTOSITHHBIN 3JEKTPUUCCKUN — https://m.edsoo.ru/b312753c
TOK" 17.04.2028
KonrposnbsHast pabora 1mo Teme 12.04.2027

139 "[oCTosHHb AIEKTpUHECKii TOK” — https://m.edsoo.ru/3b3e6264
17.04.2029
DneKTpuyecKasi MpoOBOAUMOCTD 12.04.2027

140 Pa3JIMYHBIX BEIIECTB. DIIEKTPUUECCKUN - https://m.edso0o.ru/74ce9638
TOK B MeTaju1ax. CBEpXIPOBOJUMOCTh 17.04.2030
DNEKTPUYECKUH TOK B pacTBOPax U 19.04.2027

141 pacIuiaBax dJ€KTPOIUTOB. 3aKOHbI — https://m.edsoo.ru/166c3e31
®dapanest 715 JIEKTPOTIU3a 24.04.2027
19.04.2027

142 DneKTpUYecKui TOK B raszax. [lmazma — https://m.edsoo.ru/fd1c76c4
24.04.2027
DJIeKTPHUYECKUI TOK B BaKyyMe. 19.04.2027

143 BakyyMibie npuGopsI — https://m.edsoo.ru/51313dfd
24.04.2028
DJIEKTPHUYECKHUiT TOK B 19.04.2027

144 - https://m.eds00.ru/369c2523

MOJTyIPOBOTHUKAX

24.04.2029



https://m.edsoo.ru/fd84564f
https://m.edsoo.ru/e9bf8c7d
https://m.edsoo.ru/b312753c
https://m.edsoo.ru/3b3e6264
https://m.edsoo.ru/74ce9638
https://m.edsoo.ru/166c3e31
https://m.edsoo.ru/fd1c76c4
https://m.edsoo.ru/51313dfd
https://m.edsoo.ru/369c2523

145

[TorynpoBOIHUKOBBIE TPUOOPHI

19.04.2027

24.04.2030

https://m.edsoo.ru/34bfclc9

146

147

148

149

150

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"M3mMepeHue cuiibl TOKa U HANIPSKEHUS

B LIETIH ITOCTOSTHHOTO TOKa MpH
MIOMOIIIM aHAJIOTOBBIX U HU(POBBIX
HU3MEPUTEIIbHBIX MPUOOPOB" WK
"3HaKOMCTBO C LUPPOBOI
nabopaTtopueii 1o ¢pusuke. [Ipumepsr
U3MEpeHU PU3NICCKUX BEITMYUH TIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyecKkuil MPakTUKYM 0 TeME
"N3yueHne HepaBHOMEPHOTO
JBUKEHHUS C LIEJIBbIO ONpeaeTIeHUS
MI'HOBEHHOM ckopocTh"

Du3nYeCKU IPAKTUKYM I10 TEME
"N3mMepeHue yCKOpEeHHUsl IpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH"
i "HccienoBadie 3aBUCUMOCTH
IyTH OT BPEMEHU NpHU
PaBHOYCKOPEHHOM JIBH>KCHUH"

Pu3nUeCcKUu IPAKTUKYM 110 TEME
"3mMepenue ycKkopeHHst CBOOOIHOTO
nanenus” win "M3yuenue qBrKeHus
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHue NBUKEHUS TeJa 10

26.04.2027

01.05.2027

26.04.2027

01.05.2027

26.04.2027

01.05.2028

26.04.2027

01.05.2029

26.04.2027

https://m.edsoo.ru/887a812f

https://m.edsoo.ru/d3fb8243

https://m.edso00.ru/6264b28c

https://m.edsoo.ru/b393dcb4

https://m.edsoo.ru/a517142e



https://m.edsoo.ru/34bfc1c9
https://m.edsoo.ru/887a812f
https://m.edsoo.ru/d3fb8243
https://m.edsoo.ru/6264b28c
https://m.edsoo.ru/b393dcb4
https://m.edsoo.ru/a517142e

151

152

OKPY>KHOCTH C TIOCTOSIHHOM IO MOJTYJIIO
ckopocthio" wim "MccnenoBanue
3aBUCUMOCTH TIEPHOJIa OOpAIICHHS
KOHHUYECKOT0 MasiTHUKA OT €T0
napameTpoB"

Pu3N4eCKU IPAKTUKYM 110 TEME
"M3Mmepenne paBHOJACHCTBYIOIIECH CHITbI
IpU JIBHKEHUH OpYyCKa MO HaKJIOHHON
mmockoctr" unu "IIpoBepka runoTesbl
0 HE3aBHUCHUMOCTH BPEMEHHU JIBH>KCHHS
Opycka 10 HaKJIOHHOH IJIOCKOCTHU Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Ou3nyecKkuil MPakTUKYM 0 TeME
"UccneqoBanue 3aBUCUMOCTU CUJI
YOPYTOCTH, BOSHUKAIOUINX B MIPYKUHE
U PE3MHOBOM 00pasIe, OT UX
nedopmaruun" wim "U3ydeHue
JIBIKEHUSI CUCTEMBI TEJ, CBI3aHHBIX
HUTBIO, IEPEKUHYTOM 4epe3 JIErKUU
610K

01.05.2030

03.05.2027
— https://m.edsoo.ru/51e399ac
08.05.2027

03.05.2027
https://m.edsoo.ru/9ef82992

08.05.2027

153

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YTJIIOBOTO KO3 PuIrieHTa
3apucumocTH Frp(N)" min
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH INIOCKOCTHU C IIEPEMEHHBIM
KO3 PHULIHEHTOM TpeHHs" HIu
"N3y4yeHne qBUKEHUS IPy3a Ha Baly C
TpeHuem"

03.05.2027
— https://m.edsoo.ru/e6¢f8b17
08.05.2028



https://m.edsoo.ru/51e399ac
https://m.edsoo.ru/9ef82992
https://m.edsoo.ru/e6cf8b17

154

155

156

Pu3N4eCKui IPAKTUKYM 110 TEME
"HccnenoBanue yciaoBUid paBHOBECHS
TBEPJOTO TEJIA, UMEIOIETO OCh
Bpaienus" win "KoncrpyupoBanue
KPOHIITEIHOB U pacy€T CUII
ynpyrocta" wim "H3yuenue
YCTOMYHUBOCTH TBEPJOTO TEIIA,
MMEIOIIIETO TUIONIA/lb ONOphI"

dusnueckuil NpaKTUKYM 10 TEMe
"U3mepenune ummyiibca tena mno
TopMo3HOMY ITyTH" uin "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITyJIbCa TeJla ¢ UMITYJIbCOM CUIIbI"
unu "HccnenoBanue coxpaHeHus
MMITYJIbCA TIPU yIIPYTOM
B3aumozeiictun" uinu "M3mepenue
KMHETUYECKOW SHEPIUu Teja 1o
TOPMO3HOMY ITyTH"

Du3nUeCcKU IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUUECKOTO
nporuecca (peKOMEHI0BaHO
UCTOJIb30BaHUE LU(POBO
naboparopun)" unn "Uzyuenue
M30XOpHOro npouecca" unm "M3ydenue
n3zobapHoro mporecca” uiu "lIpoBepka
ypaBHEHUS COCTOSIHUSA"

03.05.2027

08.05.2029

03.05.2027

08.05.2030

10.05.2027

15.05.2027

https://m.edso0.ru/12559634

https://m.edso00.ru/92e75337

https://m.edsoo.ru/2cc45366

157

Pu3NYeCKuil TPAKTUKYM 110 TEME

10.05.2027

https://m.eds00.ru/64769b23



https://m.edsoo.ru/12559634
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159

"N3mepenue yaenbHol TernaoéMkoctu"
unu "HccnenoBanue mpoiecca
OCTBIBaHHUS BellecTBa' WM
"HccnenoBadue agnadaTHOTO
nponecca’ unu "U3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOCHCTBUSA
U TEMIIEpaTypbl KUIIEHUS KUAKOCTER"

dusnueckuil NpaKTUKYM 10 TEMe
"N3yueHue 3akOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" Uin
"N3mepeHue yaenbHOMN TENa0ThI
raBieHus apaa" win "Usyuenue
CBOMCTB HACBIILIEHHBIX apOB" WU
"N3mepeHue abCcoTOTHON BIAKHOCTH
BO3/1yXa U OLICHKa Macchl I1apoB B
nomenienun". smepenue

K03 pHILIHEHTa TOBEPXHOCTHOTO
HaTSDKEHUS

Du3nUeCcKU IPAKTUKYM I10 TEME
"HaOmnroeHue npeBpalieHus SJHepruu
3apsKEHHOTO KOHIEHCATOPa B YHEPTHUIO
M3IIy4eHHs CBETOANO A" UIn
"HM3y4eHne NpoTeKaHus TOKa B LIETIH,
cojeprkallel KoHaeHcatop' uimm
"Pacnipenenenue pazHOCTH
MOTEHLUANOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEILHOM COEIUHEHU U
KOHJIEHCAaTOpoB"

15.05.2027

10.05.2027

15.05.2028

10.05.2027

15.05.2029

https://m.edsoo.ru/6518def5

https://m.edsoo.ru/8ab6f191



https://m.edsoo.ru/6518def5
https://m.edsoo.ru/8ab6f191

Pu3N4eCKui IPAKTUKYM 110 TEME
"HccneqoBaHue CMENIAaHHOTO
COCIMHEHUS PE3UCTOPOB" MU

"U3MepeHne yaeabHOro 10.05.2027
160 CONPOTHBIICHILS TIPOBOAHHKOB" W - https://m.edsoo.ru/689acfde
15.05.2030
"HccnenoBanre 3aBUCUMOCTH CHJIBI
TOKa OT HATIPSKEHUS JJIS JIAMITBI
HaKaJIMBaHusg"
Ou3nyecKkuil MPakTUKYM 0 TeME
"HaGmronenue anekTpoaun3a’ win
"H3mepenue 3apsia 0JHOBAJICHTHOTO
nona" 51111/1 "HCSJI?Z[OBI;HI/IG 17.05.2027
161 SABHCHMOCTH CONpOTHBICHI — https://m.edsoo.ru/d12ec827
" 22.05.2027
TEPMOPE3UCTOPA OT TEMIIePATyPhI" WIH
"CHsiTUE BOJIBT-aMIIEPHOM
XapaKTepPUCTUKHU auoaa"
PeseprHbiii ypok. Mtorosast 17.05.2027
162 KOHTpONbHAA paGoTa - https://m.edsoo.ru/e7d639f2
22.05.2027
PesepBusiit ypok. O0o001IeHuEe U 17.05.2027
163 CHUCTEMaTH3alusl 3HAHUH 110 TeMe - https://m.edsoo.ru/3e83a7a7
"luramuka" 22.05.2028
PesepBuslit ypok. O0o01mIeHue 1 17.05.2027
164 CHCTEMAaTU3alMs 3HAHUH 110 TEMe - https://m.edsoo.ru/f1dde229
"CraTtuka TBEpa0ro Tena" 22.05.2029
Peseprubrit ypok. O6001eHNE U 17.05.2027
165 CHCTEeMAaTU3alMs 3HAHUH 110 TeMe - https://m.edsoo.ru/ffffdfb9
"3aKOHBI COXpaHEHUs B MEXAHUKE" 22.05.2030
166 PesepBHEIit ypok. O000IICHNE 1 24.05.2027  https://m.edsoo.ru/1eb17193



https://m.edsoo.ru/689acfde
https://m.edsoo.ru/d12ec827
https://m.edsoo.ru/e7d639f2
https://m.edsoo.ru/3e83a7a7
https://m.edsoo.ru/f1dde229
https://m.edsoo.ru/ffffdfb9
https://m.edsoo.ru/1eb17193

cucTréMaTu3anusa 3HAHUI 110 TEME

"OCHOBBI MOJICKYJIIPHOKUHETHYECKOU 26.05.2027
Teopun"
PesepBHEIiT ypoOK. O606i].[€HPI€ 51 94.05.2027
167 S?CTeMaTHSaHHH3HaHHHIH)TeMe 1 - https://m.edso00.ru/491db95e
epMOH‘I:IHaMI/IKa. Tenmosrwie 26.05.2027
MaIuHbI
PesepBHEI ypoOK. O606ill€HPI€ u 94.05.2027
168 SE?TeMaTHgaHHﬂSHaHHHIH)TeMe 1 - https://m.eds00.ru/376bbe7d
IperaTHhIC COCTOSIHHSI BEIIECTRA. 96.05.2028
®dazoBble Iepexoan"
PesepBusiit ypok. O6o0mieHue u 24.05.2027
169 CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe 1 - https://m.edsoo.ru/a3a31db5
"DnexkTpudeckoe mojue" 26.05.2029
PesepBusiit ypok. O6o0mieHue u 24.05.2027
170 cUCTEMATHU3aIHsA 3HAHUH 10 TEME 1 — https://m.edsoo.ru/dbdb4728
"IIoCTOSIHHBIN IEKTPUYECKUH TOK" 26.05.2030

OBIIEE KOJIMYECTBO YACOB I10

170 10

I[TPOTPAMME

16



https://m.edsoo.ru/491db95e
https://m.edsoo.ru/376bbe7d
https://m.edsoo.ru/a3a31db5
https://m.edsoo.ru/dbdb4728

11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
BsaumoeiicTBye IIOCTOSTHHBIX 01.09.2026
1 MAarHuTOB U MIPOBOJHUKOB C TOKOM. 1 — https://m.edsoo.ru/d726f92d
Marnutsoe nosne. ['umoresa Amnepa 05.09.2026
BexTop MarHuTHOM MHAYKIIHH. 01.09.2026
2 [IpuHuuMn cynepno3uuu MarHuTHbIX 1 - https://m.edsoo.ru/275747de
noJsiell. JINHUU MarHuTHOW MHIYKIHH 05.09.2026
MarsuTHoe 10 01.09.2026
3 1€ TIPOBOIIKA & 1 — https://m.edsoo.ru/3783fflc
TokoM. OnbIT Dpcrena 05.09.2026
C A N 01.09.2026
4 118 AMIIEpa, €€ HanpaBIIetue 1 1 — https://m.edsoo.ru/6f5427fa
MORY I 05.09.2027
01.09.2026
5 Pemrenne 3amau 1 — https://m.edsoo.ru/d41efee?
05.09.2028
[TpuMeHeHue 3aKkoHa AMriepa 07.09.2026
6 PHMEHEHHE 38K0 ©pa- 1 - https://m.edsoo.ru/3b3f7d6a
DNEeKTPOU3MEPUTENBHBIE TPUOOPHI 12.09.2026
7 OAYIIb- CHHE 3aPDICHHO 1 — https://m.edsoo.ru/aagde148
YaCTHUIIBI B OJJHOPOTHOM MarHUTHOM 12.09.2026

I10JIC



https://m.edsoo.ru/d726f92d
https://m.edsoo.ru/275747de
https://m.edsoo.ru/3783ff1c
https://m.edsoo.ru/6f5427fa
https://m.edsoo.ru/d41efee2
https://m.edsoo.ru/3b3f7d6a
https://m.edsoo.ru/aa8de148

07.09.2026

8 Pemenue 3amau - https://m.edso0.ru/8c783d83
12.09.2026
PesepBHblii ypok. Bxogmas 07.09.2026
9 KOHTpOIbHAA paboTa — https://m.edsoo.ru/faa49294
12.09.2027
07.09.2026
10 Pa6ora cunel Jlopenia - https://m.edsoo.ru/2bef64d7
12.09.2028
14.09.2026
11 Pemenue 3agau - https://m.edsoo.ru/e517b23e
19.09.2026
Mar"suTHoe HoJ€e B BEIIECTBE. 14.09.2026
12 deppoMarHeTHKy, napa- u — https://m.edsoo.ru/2a8cc173
IUaMardeTUKU 19.09.2026
OcHOBHBIE CBOMCTBa 14.09.2026
13 dbeppomarneTnkoB. [IpuMenenne — https://m.edsoo.ru/bc26694b
(beppoMarHeTuKoB 19.09.2027
Pemenue 3a1a4 no teme "MarautHoe 14.09.2026
14 B - https://m.edsoo.ru/1faac6ab
roae 19.09.2028
Pemrenue 3a1a4 mo teme "MarauTHoe 14.09.2026
15 | - https://m.edsoo.ru/29cfa6ed
rore 19.09.2029
SIBneHME ANEKTPOMArHUTHOM 21.09.2026
16 uHaykuud. [ToTok BekTopa — https://m.edsoo.ru/d7679bea
MAarHuTHON MHAYKIIMU 26.09.2026
17 O J1C uaayKIIT 21.09.2026 = https://m.edsoo.ru/1b88d334



https://m.edsoo.ru/8c783d83
https://m.edsoo.ru/faa49294
https://m.edsoo.ru/2bef64d7
https://m.edsoo.ru/e517b23e
https://m.edsoo.ru/2a8cc173
https://m.edsoo.ru/bc26694b
https://m.edsoo.ru/1faac6ab
https://m.edsoo.ru/29cfa6ed
https://m.edsoo.ru/d7679bea
https://m.edsoo.ru/1b88d334

26.09.2026

3aKOH 3JICKTPOMAarHUTHOM MHIYKIIUU 21.09.2026

18 Dapajes — https://m.eds00.ru/92685f5b
26.09.2027
Buxpesoe anexrpuueckoe mnoie. Toku 21.09.2026

19 Dyxo — https://m.edsoo.ru/b4a53967
26.09.2028
DJIC MHAYKUUY B ABHKYIIAXCS 21.09.2026

20 - https://m.edsoo.ru/c7d9b182
MIPOBOHHKAX 96.09.2029
28.09.2026

21 Pewenue 3amau — https://m.edsoo.ru/dc7934d1
03.10.2026
28.09.2026

22 [Tpaswiio Jlenma — https://m.edsoo.ru/9b41ef5d
03.10.2026
NupyxktuBHOCTh. KaTyika 28.09.2026

23 WHyKTUBHOCTH B LIETIH TTOCTOSTHHOTO — https://m.edsoo.ru/7c53bb14
TOKa 03.10.2027
28.09.2026

24 Apnerne cavounykuni. I/C - https://m.edso0.ru/bb32479c
CaMOWHTYKITUH 03.10.2028
DHeprusi MArHUTHOTO TIOJISI KaTYIIKH 28.09.2026

25 - https://m.edsoo.ru/2f6d1de5
C TOKOM. DJIEKTPOMArHUTHOE TI0JIC 03.10.2029

26 Pemenue 3agau 05.10.2026 https://m.eds00.ru/e9999345



https://m.edsoo.ru/92685f5b
https://m.edsoo.ru/b4a53967
https://m.edsoo.ru/c7d9b182
https://m.edsoo.ru/dc7934d1
https://m.edsoo.ru/9b41ef5d
https://m.edsoo.ru/7c53bb14
https://m.edsoo.ru/bb32479c
https://m.edsoo.ru/2f6d1de5
https://m.edsoo.ru/e9999345

10.10.2026

OG60O0LIEHHE ¥ CHCTEMATU3AIINS 05.10.2026
27 SHaHH 110 TeMe "DeKTpOHHAMIKa" - https://m.edso0.ru/f37ce6e9
10.10.2026
KonrpossHas paboTa 1o TeMe 05.10.2026
28 T ——. - https://m.edso00.ru/f622357¢
10.10.2027
Komnebarensuas cucrema. CBoOOIHEIE 05.10.2026
29 KoJiebaHus. ['apMoHnyecKkue — https://m.edsoo.ru/23be4aa2
KoJIeOaHus 10.10.2028
05.10.2026
KunemaTtnueckoe u 1MHaMHA4Y€CKOE
30 OIMHCaHKE KOJICOATEIbHBIX JIBUKCHUN N fttps./im.es00.1/ 11414544
10.10.2029
DHepreTudecKkoe onrcanue. BeBo
JTUHAMHAYECKOTO OMUCAHUS 19.10.2026
31 TapMOHUYECKHUX KOJIEOaHUH U3 UX - https://m.edsoo.ru/78dab8el
SHEPTEeTUYECKOT0 U KHHEMATUYECKOTO 23.10.2026
OTHCaHUSA
19.10.2026
32 Awmruutyaa u gaza konedbaHuit — https://m.edsoo.ru/alaccd22
23.10.2026
[Tepuron 1 yactoTa KoIeOAHMIA.
[Teproa maneix cBOOOIHBIX 19.10.2026
33 KOJICOaHUH MaTeMaTHYECKOTO - https://m.edsoo.ru/feff9e52
MasTHHKA. [lepro cBoOOIHBIX 23.10.2027
KoJIe0aHui TIPY>KHHHOTO MasTHHKA
34 3aTyxaromue KoeoaHHs. 19.10.2026 https://m.edsoo.ru/718e4134

Brinyxnennsie koneOanus. Pezonanc



https://m.edsoo.ru/f37ce6e9
https://m.edsoo.ru/f622357e
https://m.edsoo.ru/23be4aa2
https://m.edsoo.ru/11414644
https://m.edsoo.ru/78dab8e1
https://m.edsoo.ru/a1accd22
https://m.edsoo.ru/feff9e52
https://m.edsoo.ru/718e4134

23.10.2028

19.10.2026
35 ABTOKOJICOAHUS - https://m.edso00.ru/al3b26a7
23.10.2029
02.11.2026
36 Pemenue 3anau - https://m.edsoo.ru/fa6e4773
07.11.2026
Ypok-konpepennus "Mexanndeckue 02.11.2026
37 KoJ1e0aHusl B My3bIKaIbHbIX — https://m.eds00.ru/2315377b
UHCTpyMeHTax" 07.11.2026
O06o0meHne 1 cucTeMaTU3aIUs 02.11.2026
38 3HaHMH 110 TeMme "MexaHu4yeckne - https://m.edsoo.ru/c95a653a
KosebOanus" 07.11.2027
DIIeKTPOMArHUTHBIE KOJICOAHHUSI. 02.11.2026
39 KoneGate b EL KoHTYD - https://m.edso0.ru/9de437bf
07.11.2028
®opmyna Tomcona. Cs3b 02.11.2026
i A e coecatop T hpsumessoousrestore
07.11.2029
KOJIeOaTeIbHOM KOHTYpE
3aKOH COXpaHEHHUs SHEPTUH B 09.11.2026
41 S —. — https://m.edsoo.ru/7e7b565a
14.11.2026
3aTyXxarolne NEKTPOMarHuTHbIE 09.11.2026
42 KoseOaHus. BeIHYyXIeHHbIE — https://m.edsoo.ru/9add67db
3JIEKTPOMArHUTHBIE KOJIeOaHHs 14.11.2026
43 [lepemennslii Tok. Pesucrop u 09.11.2026 https://m.edsoo.ru/7db57a72

KOHACHCATOP B LECTIHM IIEPEMEHHOTO



https://m.edsoo.ru/a13b26a7
https://m.edsoo.ru/fa6e4773
https://m.edsoo.ru/2315377b
https://m.edsoo.ru/c95a653a
https://m.edsoo.ru/9de437bf
https://m.edsoo.ru/37e9f97c
https://m.edsoo.ru/7e7b565a
https://m.edsoo.ru/9add67db
https://m.edsoo.ru/7db57a72

TOKa 14.11.2027
Karymika HHIyKTUBHOCTH B LENIU 09.11.2026
44 HepEMEHHOro TOKa - https://m.edsoo.ru/e922e141
14.11.2028
3akon Oma 118l DIEKTPHIECKOMN LIETH 09.11.2026
45 HEPEMEHHOTO TOKa — https://m.edsoo.ru/1dc56alf
14.11.2029
MOIIHOCTh MEPEMEHHOTO TOKA. 16.11.2026
46 AMIUIUTYTHOE U IeUCTBYIOIIEE — https://m.edsoo.ru/ddab957f
3HAYCHHME CHUJIbI TOKA M HAIIPSDKEHUS 21.11.2026
16.11.2026
47 Pe3onanc B asiekTpryUecKoil 1enu — https://m.edsoo.ru/bc158ffc
21.11.2026
16.11.2026
48 Pemenwue 3amau - https://m.edsoo.ru/cf7c45cl
21.11.2027
WneanbHeblif Tpancdopmatop. 16.11.2026
49 [IpouzBoacTBo, nepenava u — https://m.edsoo.ru/9ae7b7d6
noTpeOIeHre AIEKTPUIECKON SHEPT U 21.11.2028
DKOJOTHYECKHE PUCKU TIPU
MIPOU3BOJICTBE IEKTPOIHEPIUH. 16.11.2026
50 KynsTypa ucnonb3oBanus — https://m.edsoo.ru/9f737d7e
3JEKTPOIHEPTUH B TOBCEAHEBHOM 21.11.2029
KU3HHU
23.11.2026
51 Pemenue 3amau — https://m.edso0.ru/883d6693
28.11.2026
52 Pemrenne 3agau 23.11.2026 | https://m.edsoo.ru/f9a9d849



https://m.edsoo.ru/e922e141
https://m.edsoo.ru/1dc56a1f
https://m.edsoo.ru/ddab957f
https://m.edsoo.ru/bc158ffc
https://m.edsoo.ru/cf7c45c1
https://m.edsoo.ru/9ae7b7d6
https://m.edsoo.ru/9f737d7e
https://m.edsoo.ru/883d6693
https://m.edsoo.ru/f9a9d849

28.11.2026

O06o001IeHne U cUCTeMaTU3aIUS 23.11.2026
53 3HAHUU TI0 TeMe "DIIeKTPOMArHUTHBIC — https://m.edsoo.ru/e9936e87
Kosebanus" 28.11.2027
23.11.2026
MexaHHYEeCKUE BOJTHBI.
>4 XapaKkTepUCTUKH MEXAHUYECKUX BOJIH . https://m.edsoo.ru/badbAal2
28.11.2028
23.11.2026
55 CBoiicTBa MEXaHUYECKUX BOJIH — https://m.edsoo.ru/d286ca54
28.11.2029
30.11.2026
56 3ByK. XapaKTEpUCTHUKH 3BYKa — https://m.edsoo.ru/ee4112c2
05.12.2026
Nudpassyk u ynsTpassyk. Lllymosoe 30.11.2026
57 saTpASHEHHE OKpyKAKOMIEH CpelE] — https://m.eds00.ru/57849551
05.12.2026
30.11.2026
58 Pemenue 3amaq - https://m.eds00.ru/9494735f
05.12.2027
DNeKTPOMArHUTHBIC BOJIHBI. 30.11.2026
59 VI3y4eHe MeKTpOMATHHTHEIX BOTH — https://m.edsoo.ru/95e5e8fc
05.12.2028
DHeprust JIEKTPOMArHUTHBIX BOJIH. 30.11.2026
60 CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH N https://m.¢ds0o.rUfa678b211
05.12.2029
61 [Ixana >MeKTPOMarHUTHBIX BOJIH. 07.12.2026 https://m.edsoo.ru/blcTecsd

[IpuMeHeHne 3eKTPOMarHUTHBIX



https://m.edsoo.ru/e9936e87
https://m.edsoo.ru/6a4b4a22
https://m.edsoo.ru/d286ca54
https://m.edsoo.ru/ee4112c2
https://m.edsoo.ru/57849551
https://m.edsoo.ru/9494735f
https://m.edsoo.ru/95e5e8fc
https://m.edsoo.ru/a678b211
https://m.edsoo.ru/b1c7ec5d

BOJIH B TEXHHUKE U OBITY 12.12.2026
[TpuHIHIBI paz[PHOCBﬂm u 07.12.2026
62 ;eﬂeBHﬂeHHﬂ- aJInOJIOKAIIHSL. - https://m.edsoo.ru/c7111d5¢c
JIeKTpOMaF}UII/ITHOG 3arpsi3HeHUE 12122026
OKPYKArOIIeH CPeJIbI
KonrpossHas paboTa 1o TeMe 07.12.2026
63 K oeBaHis 1 BomHEr" - https://m.edsoo.ru/4a13d478
12.12.2027
CaeT. 3aKOH PSIMOJIMHEHHOTO 07.12.2026
64 — https://m.edsoo.ru/ba296896
pacipocTpaHEeHHs CBETa 12122028
Pemrenue 3amau Ha mpumMeHeHue 07.12.2026
65 3aKOHA MPSIMOJIMHEHHOTO — https://m.edsoo.ru/f44c485e
pacnpocTpaHeHHUs CBETa 12.12.2029
14.12.2026
Otpaxenue ceera. [lnockoe 3epkaio.
66 Cheputicckoe 3epKaio — https://m.edsoo.ru/c288a5b5
19.12.2026
[Ipenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN TTOKa3aTelNb 14.12.2026
67 npenomienus. [loiHoe BHyTpeHHEE - https://m.eds00.ru/583142d3
otpaxxenue. [IpenenbHbIi yrom 19.12.2026
MTOJIHOTO BHYTPEHHETO OTPAXKCHHUS
Pemrenue 3a1au Ha npuMeHeHUE 14.12.2026
68 3aKOHOB OTPAKCHUS U TIPEIIOMIICHHS - https://m.eds00.ru/14636c9b
cBeTa 19.12.2027
Xop nyueit B mpusme. Jlucnepcust 14.12.2026
69 ceta. CIIOXKHBIH cocTaB 6e10ro — https://m.edsoo.ru/182d32ee
cBeta. LlBer 19.12.2028



https://m.edsoo.ru/c7111d5c
https://m.edsoo.ru/4a13d478
https://m.edsoo.ru/ba296896
https://m.edsoo.ru/f44c485e
https://m.edsoo.ru/c288a5b5
https://m.edsoo.ru/583142d3
https://m.edsoo.ru/14636c9b
https://m.edsoo.ru/182d32ee

JInH3bl. @OKYCHOE PACCTOSIHUE U

14.12.2026

70 - https://m.edsoo.ru/8c7e9337
ONTHYECKAs CUJjIa JIMH3BI 19.12.2029
[TocTpoeHue N300paKeHHiA B TMH3aX 21.12.2026
71 - https://m.edsoo.ru/c3f324ce
U UX CUCTeMaX. Y BEINYCHUE JTMH3bI 96.12.2026
Pemenue 3amau Ha mocTpoeHue 21.12.2026
72 M300pakeHMi, TIOTYYaeMBIX C — https://m.edsoo.ru/d67c1148
TTOMOIITBIO JIMH3 26.12.2026
21.12.2026
73 I'ma3 kak onruyeckas cucteMa - https://m.edsoo.ru/8d2dea84
26.12.2027
Pemenue 3amau. I1penenst 21.12.2026
74 MIPUMEHUMOCTH T€OMETPUICCKOM — https://m.edsoo.ru/1d79cd32
ONTUKHU 26.12.2028
CKOpOCTh CBETa U METOJIBI €€ 21.12.2026
75 - https://m.edso0.ru/1c94484c
it 26.12.2029
11.01.2027
76 JHucnepcus cera — https://m.eds00.ru/178d9676
16.01.2027
11.01.2027
77 WuTepdepennys ceera — https://m.edsoo.ru/c6611a7d
16.01.2027
KorepeHTHbIe HCTOUHUKHU. Y CIIOBHS 11.01.2027
78 HaOII0IeHUsI MAKCUMYMOB U — https://m.edsoo.ru/d8776f67
MHUHUMYMOB 16.01.2028
79 Pemrenne 3agau 11.01.2027  https://m.edsoo.ru/c9dfcfal



https://m.edsoo.ru/8c7e9337
https://m.edsoo.ru/c3f324ce
https://m.edsoo.ru/d67c1148
https://m.edsoo.ru/8d2dea84
https://m.edsoo.ru/1d79cd32
https://m.edsoo.ru/1c94484c
https://m.edsoo.ru/178d9676
https://m.edsoo.ru/c6611a7d
https://m.edsoo.ru/d8776f67
https://m.edsoo.ru/c9dfcfa1

16.01.2029

11.01.2027
80 [Ipumenenne naTepPepeHTUn — https://m.edsoo.ru/lefa64cf

16.01.2030
18.01.2027

81 Judpakuus cBeTa — https://m.edsoo.ru/2a48a5e7
23.01.2027
, 18.01.2027

82 f;ifKHHOHHaH peirra. Yenosue — https://m.edsoo.ru/b37dlec?
JICHUS TJIABHBIX MAKCUMYMOB 93.01.2027
18.01.2027

83 Pewenue 3amau — https://m.edso0.ru/b193f19d
23.01.2028
[ToriepeYHOCTh CBETOBBIX BOJIH. 18.01.2027

84 Monspusanis ceeta — https://m.edsoo.ru/5bce1d95
23.01.2029
18.01.2027

85 Pemenue 3amaq - https://m.edsoo.ru/bbc11178
23.01.2030
25.01.2027

86 CBeTOBBIE ABICHHS B IPUPOLE — https://m.edsoo.ru/56d84bb5
30.01.2027
O6o0IeHre ¥ CHCTEMATH3AIHS 25.01.2027

87 A 110 Teme "OnmiKa” - https://m.eds00.ru/82697d84
30.01.2027

88 Kontponbras paboTa mo teme 25.01.2027 https://m.edsoo.ru/ec59cA15

«OnTuka»



https://m.edsoo.ru/1efa64cf
https://m.edsoo.ru/2a48a5e7
https://m.edsoo.ru/b37d1ec7
https://m.edsoo.ru/b193f19d
https://m.edsoo.ru/5bce1d95
https://m.edsoo.ru/bbc11178
https://m.edsoo.ru/56d84bb5
https://m.edsoo.ru/82697d84
https://m.edsoo.ru/ec59c415

30.01.2028

['panuIpl TPUMEHUMOCTH

. 25.01.2027
89 KJIACCUYECKOM MEXaHUKH. 3aKOHBI B https://m.edsoo.ru/2266a9e8
ANEKTPOAMHAMUKH U TTPHHIIUTL
OTHOCII)/ITCJIBHOCTI/I ’ 30.01.2029
[MTocTynarel CrielUuaabHOM TEOPUU 25.01.2027
90 — https://m.edsoo.ru/c79dalc4
OTHOCHUTEIIEHOCTH 30.01.2030
[IpocTpaHCTBEHHO-BPEMEHHOM
nntepBai. [Ipeodbpazosanus Jlopenia. 01.02.2027
91 ¥ CIOBAC MPHIHHHOCTH. — https://m.edsoo.ru/65f1eff3
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 06.02.2027
3ameUICHIE BpEMEHHU M COKpAIIICHUE
JUTHHBI
. 01.02.2027
92 DHEPIHS i HMIIYJIC PENATHBHCTCKON — https://m.edsoo.ru/1d1c94f3
HACTHI 06.02.2027
CBs13b Macchl ¢ YHEPrUen u 01.02.2027
93 HMITYJIBCOM PENSITUBUCTCKON — https://m.edsoo.ru/59f443c4
YaCTHUIbl. DHEPTUs MOKOs 06.02.2028
01.02.2027
94 PaBHOBECHOE TENMIOBOE U3ITyUYEHUE - https://m.edsoo.ru/4eeab85c
06.02.2029
01.02.2027
95 3akoH cMemennsa Buaa — https://m.edsoo.ru/eleebabb
06.02.2030
96 I'mnoreza M. Ilnanka o KBaHTax. 08.02.2027 httos://m.edsoo.ru/8dadefb3

doToun!



https://m.edsoo.ru/2266a9e8
https://m.edsoo.ru/c79da1c4
https://m.edsoo.ru/65f1eff3
https://m.edsoo.ru/1d1c94f3
https://m.edsoo.ru/59f443c4
https://m.edsoo.ru/4eeab85c
https://m.edsoo.ru/e1ee6abb
https://m.edsoo.ru/8da3efb3

13.02.2027

08.02.2027
97 DHeprus U UMIYJIbC POTOHA — https://m.edsoo.ru/faf3f546
13.02.2027
®orosddexr. Onbiter A. T, 08.02.2027
98 Cronerosa. 3axomsi dorospdexra — https://m.edsoo.ru/d3b57d7e
13.02.2028
YpaBHeHue DUHIIITEHHA 115 08.02.2027
99 dbortoaddekra. "KpacHas rpanuma" - https://m.edsoo.ru/bca25d3c
dhoTodrddekra 13.02.2029
08.02.2027
100 ﬁggﬁ;::ae caera. Onpiret IT. H. - https://m.eds00.ru/9139c8d6
13.02.2030
15.02.2027
101 BonHoBBIE CBOMCTBA YaCTHI] - https://m.edso0o.ru/22dc465f
20.02.2027
Bonns! ne bpoiins. Jlnuna BonHbI 1€ 15.02.2027
102 Bpoiins u pa3mepsl obnactu — https://m.edso00.ru/f98b63b9
JIOKAJTU3AINH IBHKYIIEHCS YaCTUIIBI 20.02.2027
15.02.2027
103 KopnyckynsipHO-BOJIHOBOM Ayaln3m — https://m.edsoo.ru/2bbe2ce4
20.02.2028
15.02.2027
104 Jlippakiuist SICKTPOHOB Ha - https://m.edso0.ru/7123ee6b
KprcTasIax 20.02.2029
Cnenuduka n3mMepeHuii B 15.02.2027
105 Mukpomupe. COOTHOIIECHUS — https://m.edsoo.ru/25ed1158
HeomnpeaenénHocrei [ 'elizenbepra 20.02.2030



https://m.edsoo.ru/faf3f546
https://m.edsoo.ru/d3b57d7e
https://m.edsoo.ru/bca25d3c
https://m.edsoo.ru/9139c8d6
https://m.edsoo.ru/22dc465f
https://m.edsoo.ru/f98b63b9
https://m.edsoo.ru/2bbe2ce4
https://m.edsoo.ru/7123ee6b
https://m.edsoo.ru/25ed1158

22.02.2027

106 Pemenue rpadguveckux 3amau — https://m.eds00.ru/2526925¢c
27.02.2027
22.02.2027
107 Pemrenue pacu€tHbix 3a1a4 — https://m.edso00.ru/249f927c
27.02.2027
KontponbHas paboTa mo TeMam: 22.02.2027
108 "OcnoBel CTO", "KopmyckysipHo- - https://m.edsoo.ru/9b44f6cf
BOJIHOBOI tyasin3m" 27.02.2028
OnbITHI IO UCCIETOBAHUIO CTPOCHUS 22.02.2027
109 aTtoma. [ImanerapHas Mojesb aTomMa — https://m.edsoo.ru/a7ad8e6¢c
Pezepdopna 27.02.2029
22.02.2027
110 [Tocrynater bopa — https://m.edsoo.ru/e6ab4282
27.02.2030
Busl criektpos. CriekTp ypoBHEit 01.03.2027
111 — https://m.edsoo.ru/f2ebbf7d
SHEPTUU aToMa BOJIOPO/Ia 06.03.2027
01.03.2027
112 CTIOHTAHOE U BLIHYIKICHHO — https://m.eds00.ru/95859134
U3ITyYeHUE CBETa 06.03.2027
01.03.2027
113 Jlazep — https://m.edsoo.ru/3eead4ef
06.03.2028
Hyxnonnas monens siapa
Fzﬁ3eH66pra-I/II1l3aHeHiE. Bapsia u 01.03.2027
114 MaCCOBOE HHCNO A1pa, M30TONEL — https://m.edso0.ru/14b36343
06.03.2029

PannoakTHUBHOCTH



https://m.edsoo.ru/2526925c
https://m.edsoo.ru/249f927c
https://m.edsoo.ru/9b44f6cf
https://m.edsoo.ru/a7ad8e6c
https://m.edsoo.ru/e6ab4282
https://m.edsoo.ru/f2ebbf7d
https://m.edsoo.ru/95859134
https://m.edsoo.ru/3eea94ef
https://m.edsoo.ru/14b36343

115

116

117

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOIIETO
u3nydeHus. Bausuaue
PaZiOaKTUBHOCTH Ha )KHUBBIC
opranusmsl. Jlo3uMeTpus

DHeprusi CBSI3U HYKJIOHOB B siJIpe.
Anepubie cunbl. JledekT Macchl sapa.
Snepubie peakuuu. AnepHoie
peakTopsl. [IpoGiemMs! yripaBiseMoro
TEPMOSIAEPHOIO CUHTE3A.
DKOJIOTHYECKHUE aCTEKThI Pa3BUTHUS
SIIEPHOM YHEPTETUKH

Mertop! perucrpanuu u
UCCIIEJOBAaHMS AJIEMEHTapHBIX YaCTHUII.
dyHIamMeHTaIbHbIE B3aUMO/ICHCTBUSI.
BapI/IOHI)I, MEC30HBI U JICIITOHHEI.
[Ipencrasnenne o CtanaapTHOU
Mmozenu. KBapk-TiarooHHAs MOZENb
aJlpOHOB

01.03.2027

06.03.2030

08.03.2027

13.03.2027

08.03.2027

13.03.2027

https://m.edsoo.ru/1decd299

https://m.edsoo.ru/3736a9da

https://m.edsoo.ru/e44f761d

118

119

120

®dusuka 3a npenenamu CTaHIapTHON
Mojaenu. TéMHas maTtepust U TEMHAs
sHeprus. EnuncTBo dusnueckoit
KapTHHBI MUpa

Oransl pa3BUTUS ACTPOHOMUMU.
3Ha4YeHUE aCTPOHOMUU

HpI/IMCHI/IMOCTB 3aKOHOB (I)I/ISI/IKI/I JJIA
00BSICHEHHS IprUpOaAbl KOCMUYICCKHUX
0OBEKTOB. Mertoanl ACTPOHOMUHYCCKUX

08.03.2027

13.03.2028

08.03.2027

13.03.2029
08.03.2027

13.03.2030

https://m.edsoo.ru/35bb53d5

https://m.edsoo.ru/423783ch

https://m.edso0.ru/81d38a33



https://m.edsoo.ru/1decd299
https://m.edsoo.ru/3736a9da
https://m.edsoo.ru/e44f761d
https://m.edsoo.ru/35bb53d5
https://m.edsoo.ru/423783cb
https://m.edsoo.ru/81d38a33

HUCCIIeJOBAaHUN

CoBpeMeHHBIE ONITHYECKUE 15.03.2027

121 TEJIECKOIIbI, PaIUOTEIIECKOIIBI, - https://m.edsoo.ru/46d173d5
BHEaTMOC(epHasi aCTPOHOMUS 20.03.2027
Bun 3Bé3nnoro He6a. Co3Be3nus, 15.03.2027

122 SIpPKHUE 3BE3/IbI, TIJIAHETHI, UX BUIUMOE - https://m.edsoo.ru/18f19aal
NIBUKEHUE 20.03.2027
Comnneunast cuctema. ComHILe. 15.03.2027

123 CosHeuHast akTUBHOCTb. MICTOUHUK — https://m.edsoo.ru/9falfd12
sHepruu CoJiHIIa U 3BE3]T 20.03.2028
3BE3bI, UX OCHOBHBIE 15.03.2027

124 XapakTepuCTUKU. Jluarpamma — https://m.edsoo.ru/f9cf5f9e
"CIIeKTpaJIbHBIN KJIACC — CBETUMOCTH" 20.03.2029

15.03.2027
125 3Be3/1bI TJIABHOM TTOCIJIEI0BATEILHOCTH — https://m.edsoo.ru/d6bc6679
20.03.2030

BuyTpennee cTpoenue 3BE31. 99 03.2027

126 (COBpEMEHHbIE IPEACTABICHIL O - https://m.edsoo.ru/dd8d1158
HpOIfI‘CXO)KJleHI/II/I " 3BOJ'IIO.I.II/II/I ComnHia 96.03.2027
1 3BE3]1. DTaIbl )KU3HU 3BE3]T
Mneunsii [lyTe — Hama ["anakTuka. 22.03.2027

127 Tunsl ranakTuk. YEpHbIE ABIPHI B — https://m.edsoo.ru/4a74c5e4
SJIpax rajakTUK 26.03.2027
Bcenennas. Pacinpenue BeeneHHOM. 22.03.2027

128 3akoH Xa06na. Teopust bonbuioro — https://m.eds00.ru/18796396
B3pbIBa. PenukTOBOE H3IyUeHUE 26.03.2028

129 MacmrabHas cTpykTypa Beenennoii. 22.03.2027 https://m.edsoo.ru/L68edd8a

MeraranakTuka



https://m.edsoo.ru/46d173d5
https://m.edsoo.ru/18f19aa1
https://m.edsoo.ru/9fa1fd12
https://m.edsoo.ru/f9cf5f9e
https://m.edsoo.ru/d6bc6679
https://m.edsoo.ru/dd8d1158
https://m.edsoo.ru/4a74c5e4
https://m.edsoo.ru/18796396
https://m.edsoo.ru/168edd8a

26.03.2029

130

131

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

DU3NYECKUI TPAKTUKYM I10 TEME
"UccaeqoBanye MarHUTHOI'O I10JIA
MMOCTOSIHHBIX MarHUTOB'" WJIH
"HccienoBaHue CBOMCTB
dbeppomMaraHeTHKoB" UIU
"UccenoBanue JEHCTBUS
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"

22.03.2027

26.03.2030

05.04.2027

10.04.2027

https://m.edsoo.ru/b41cdfcb

https://m.edsoo.ru/75a7a2c9

132

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amriepa" wiu
"N3yuyeHue 3aBUCIMOCTHU CHJIBI
Amriepa OT cuibl ToKa" WK
"OnpeneneHne MarHUTHOW UHIYKLIHUN
Ha OCHOBE U3MepeHHus cuiibl Amnepa”

05.04.2027

10.04.2027

https://m.edsoo.ru/9elbd76a

133

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHOW MHIYKIIUU'" WIIH
"OnpeneneHne MHAYKIIUU BUXPEBOTO
MarHuTHOTO 10"

05.04.2027

10.04.2028

https://m.edsoo.ru/ee77273b

134

@u3NYeCKUil NPAKTUKYM IO TEME
"UccnenoBanue ABJICHUS
camonHaykiuu" win "COopka Moaenn
3J€KTPOMarHUTHOTO reHeparopa’

05.04.2027

10.04.2029

https://m.edsoo.ru/2827a51f

135

@uU3NYECKUl IPAKTUKYM IO TEME
"N3mepenue nepuoia cBOOOAHBIX

05.04.2027

https://m.edsoo.ru/eadcb66b



https://m.edsoo.ru/b41cdfcb
https://m.edsoo.ru/75a7a2c9
https://m.edsoo.ru/9e1bd76a
https://m.edsoo.ru/ee77273b
https://m.edsoo.ru/2827a51f
https://m.edsoo.ru/eadcb66b

KOJIeOaHUN HUTSHOTO U PYKUHHOTO
MasITHUKOB"

10.04.2030

136

137

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeobpazoBanue >HEPruu B
IIPYKUHHOM MasiTHUKE"

DU3NYECKUI TPAKTUKYM I10 TEME
"MccnenoBanue nepeMeHHOr0 TOKa
4yepe3 MoCIeI0BaTEIHHO
COeTMHEHHBIE KOHJIEHCATOP, KaTYIIKY
u pesucrop" wim "UccnenoBanue
pabOThI ICTOYHUKOB CBETA B IICTIH
MepeMEeHHOro Toka"

12.04.2027

17.04.2027

12.04.2027

17.04.2027

https://m.edsoo.ru/431cd176

https://m.edsoo.ru/b73e4d17

138

139

140

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yuyeHue napameTpoB 3ByKOBOM
BOJIHBI"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenue nokaszareis
MIpeIOMIIEHUs CTeKIa" Win
"[lonyueHne n300paxeHus B cucTeMe
Y3 TUIOCKOTO 3epKajia v JIUH3HI"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"HMccnemoBadnue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUIKUX JUH3)" Win
"N3mepenue pOKyCHOTO pacCTOSHUS
paccenBarOIUX JUH3"

12.04.2027

17.04.2028

12.04.2027

17.04.2029

12.04.2027

17.04.2030

https://m.eds00.ru/691384a8

https://m.edsoo.ru/2e593222

https://m.edsoo.ru/924e6fcd

141

@uU3NYECKUI IPAKTUKYM IO TEME
"Habmonenue nudpakiumm,
UHTEpPEPEHIINH U MOJISIPU3ALUN

19.04.2027

24.04.2027

https://m.edsoo.ru/2edf1532



https://m.edsoo.ru/431cd176
https://m.edsoo.ru/b73e4d17
https://m.edsoo.ru/691384a8
https://m.edsoo.ru/2e593222
https://m.edsoo.ru/924e6fcd
https://m.edsoo.ru/2edf1532

ceera"

142

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbca U SHEPTUU
PENATUBUCTCKHUX YacTHIL (TI0
dotorpadusiM TPEKOB 3apSHKEHHBIX
YacTHI] B MArHUTHOM 110J1€)"

19.04.2027

24.04.2027

https://m.edso0.ru/49a47931

143

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrostnHoi 1nanka Ha
ocHoBe uccienaoBanus porodrddexra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJIUO OT
HanpspKeHus"

19.04.2027

24.04.2028

https://m.edsoo.ru/7c4ac65a

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekrpa
pa3peKeHHOT0 aTOMapHOI0 BOJIOPOAA
U U3MEepeHHe NnocTossHHoM Punbepra"

19.04.2027

24.04.2029

https://m.edsoo.ru/9a5ad443

145

Pu3HYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTHBHOTO
(hoHa ¢ ucrosIb30BaHUEM J03UMeTpa"
niu "H3ydenue nornouienus Oeta-
YaCTHI] TFOMUHHEM"

19.04.2027

24.04.2030

https://m.edsoo.ru/c3546df7

146

@uU3NYECKU NPAKTUKYM 110 TEME
"HaOnrogeHus 3BE31HOT0 HebOa
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN JUIS OTIPEEIICHUS
MOJIOKEHHSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3aust CeBepHOro MoJyIapus u

26.04.2027

01.05.2027

https://m.edsoo.ru/c5aa4d91



https://m.edsoo.ru/49a47931
https://m.edsoo.ru/7c4ac65a
https://m.edsoo.ru/9a5ad443
https://m.edsoo.ru/c3546df7
https://m.edsoo.ru/c5aa4d91

spkue 3BE3761" mwiu "Habmonenus B
teneckor JIyHbl, TUTaHeT,
TYMaHHOCTEH U 3BE3HBIX
CKOILICHH"

O0001IeHYE ¥ CUCTEMATU3 AU

3HaHul. POtk (DM3HKYU B aCTpOHOMHH 26.04.2027
147 B 9KOHOMHUYECKOH, TEXHOJIOTHYECKOM, - https://m.edso0.ru/242b2fbf
COIIMAIBHON M ATUYECKOH cepax 01.05.2027
JeSITeIbHOCTH YeJI0BEKa
O6O6HUICHI/I€ M CHCTEMAaTH3aLUs 96.04.2027
148 3HaHMH. POk 1 MecTo (JPHSHUKH 1 . - https://m.edso0.ru/3934b363
ACTPOHOMHHU B COBPEMEHHOW HAYYHOMH 01.05.2028
KapTHHE MHpa
O06o0mieHne 1 cuCcTeMaTU3aIUs
3HaHuil. Pone Gpusmueckoii Teopun B
(hopMHUpPOBAHUH MTPECTABICHUHN O 26.04.2027
149 ¢bu3nyeckoil kKapTHHE MUpa, MECTO — https://m.edsoo.ru/fddf45cc
¢bu3nveckoil KapTUHBI MUpa B 001IEM 01.05.2029
PSIY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTaBICHUN O IPUPOE
26.04.2027
150 O606erHHe " CP{FIZGM&TH%HH? - https://m.edso0.ru/c97d63fe
3HaHui o TeMe "Kunemaruka 01.05.2030
OG6oO0IIIeH e ¥ CHCTEMATH3AIINS 03.05.2027
151 AR 0o Teme "KiHemariia" - https://m.edsoo.ru/f816fh28
08.05.2027
OG6oO0IIIeH e U CHCTEMAaTH3AIINS 03.05.2027
152 — https://m.edsoo.ru/eelbbac5

3HaHu# no Teme "JlmHammuka"

08.05.2027



https://m.edsoo.ru/242b2fbf
https://m.edsoo.ru/3934b363
https://m.edsoo.ru/fddf45cc
https://m.edsoo.ru/c97d63fe
https://m.edsoo.ru/f816fb28
https://m.edsoo.ru/ee1bbac5

O06001IeHNEe U CUCTEMATU3 AL 03.05.2027
153 3HaHu# o TeMe "CTaTuka TBEPIOTrO - https://m.edso0.ru/766e8779
Tena" 08.05.2028
O06001IeHNEe U CUCTEMATU3 AL 03.05.2027
154 3HaHUH Mo TeMe "3aKOHBI COXPaHEHUS — https://m.edsoo.ru/fd1e3757
B MexaHuke" 08.05.2029
O06001IeHNEe U CHCTEMATH3aLIHS 03.05.2027
155 3HaHui 1o TeMe "OCHOBEI - https://m.edsoo.ru/444d7efc
MOJICKYJISIPHO-KUHETHYECKOH Teopun” 08.05.2030
O00011IeHIE U CUCTEMATU3AIUS 10.05.2027
156 3HaHu# o TeMe "TepMoauHaMuKa. — https://m.edsoo.ru/4fab4918
TernmoBble MaIIMHBL" 15.05.2027
O606HuleHI/Ie u CI/{'CTCMaTI/ISaI_[I/I}I 10.05.2027
157 SHAHMHI 110 TeMe "Arperatiibic — https://m.edsoo.ru/14be658b
COCTOHHI/Iif'BeH_[eCTBa. dazoBbie 15.05.2027
TIePEeX0/IbI
O06o001meHre U CHCTEMaTH3aIIHS 10.05.2027
158 3HAHUHU 10 TeMe "DIIEeKTpUIECKOoe — https://m.edsoo.ru/f567dc5a
mose" 15.05.2028
O06o001meHre U CHCTEMaTH3aIIHS 10.05.2027
159 3HaHui 1Mo Teme "IlocToSHHBINM - https://m.edsoo.ru/7e272fdf
AIEKTPUIECKUN TOK" 15.05.2029
10.05.2027
160 O6O6erHHe " Cpfg\j[eMaTmaum " - https://m.edsoo.ru/7aeblddl
3HaHUH 10 TeMe "MarHuTHoE 1oJie 15.05.2030
PesepBHrlIit ypok. O6o01IeHre 1 17.05.2027
161 CHCTEMAaTH3allMs 3HAHHI 110 TeME - https://m.edso0.ru/ba378369
"OnekTpoMarHuTHas MHyKIus" 22.05.2027



https://m.edsoo.ru/766e8779
https://m.edsoo.ru/fd1e3757
https://m.edsoo.ru/444d7efc
https://m.edsoo.ru/4fab4918
https://m.edsoo.ru/14be658b
https://m.edsoo.ru/f567dc5a
https://m.edsoo.ru/7e272fdf
https://m.edsoo.ru/7aeb1dd1
https://m.edsoo.ru/ba378369

PesepBHelil ypok. O6o0mIeHHE 1

17.05.2027

162 CHUCTEMATHU3AlNA 3HAHUH I10 TEME - https://m.edsoo.ru/91df3d3c
"Mexanundeckue Kojaeoanus" 22.05.2027
PesepBHelil ypok. O6o0mIeHHE 1 17.05.2027

163 CHUCTEMAaTHU3aIlUs 3HAHHUH 110 TEME - https://m.edsoo.ru/e7b32e21
"DNeKTpOMarHUTHBIE KOJIeOaHus " 22.05.2028
PesepBHBIit ypoK. 0606511eHI/Ie u 17.05.2027

164 f;l/f TEMATHSANIE SHARHI TO TEME - https://m.edsoo.ru/ef9a92f4

C€XaHUYECKUE U ) 9 05.2029

AIEKTPOMArHUTHBIC BOJIHBI
PesepBHrliil ypok. O6o01enue u 17.05.2027

165 CUCTEMATHU3AalNs 3HAHUH 110 TEME — https://m.edso0.ru/14856¢85
"OnTuka" 22.05.2030
PesepBHrliil ypok. O6o01enue u 24.05.2027

166 cUCTEMAaTH3AalNs 3HAHUH 10 TEME — https://m.edsoo.ru/b2fc983c
"OcnoBsl CTO" 26.05.2027
PesepubIiil ypok. O6001eHIE 1 24.05.2027

167 CHUCTEMATH3aIHs 3HAHUH 10 TEME — https://m.edsoo.ru/7c82f197
"KopnyckynsipHO-BOJIHOBOM JTyanu3m" 26.05.2027
PesepubIiil ypok. O6001eHIE 1 24.05.2027

168 CHCTEMAaTH3alis 3HaHUN 110 TEME — https://m.edsoo.ru/daf28a19
"®dusuka aroma" 26.05.2028
PesepBHBIit ypok. 0606?1eHHe u 94.05.2027

169 SEDCTeMaTHSaHM SHAHHITTIO TEME - https://m.eds00.ru/96a1662c

M3HKa aTOMHOTO ﬂ)l}?'a u 26.05.2029

3JIEMEHTAPHBIX YaCTHII

170 PesepBHelIit ypok. O6o001IeHre 1 24.05.2027 https://m.edsoo.ru/616184a8

CHCTeMaTHu3allus 3HaHUH 110 TeMe



https://m.edsoo.ru/91df3d3c
https://m.edsoo.ru/e7b32e21
https://m.edsoo.ru/ef9a92f4
https://m.edsoo.ru/14856c85
https://m.edsoo.ru/b2fc983c
https://m.edsoo.ru/7c82f197
https://m.edsoo.ru/daf28a19
https://m.edsoo.ru/96a1662c
https://m.edsoo.ru/616184a8

"OnemMeHTs! acTpodu3uku”

26.05.2030

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOIA
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero odpa3oBaHusi

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOW TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTH TpaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJEINeH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAas cucTeMa OTC4€Ta, abCOIIOTHO TBEPIOE
TEJI0, UJICAIBHBIN ra3; MOJEIN CTPOCHHMS Ira30B, JKUAKOCTEHW U TBEPABIX TEll,
TOYECUHBIN AJIEKTPUUYECKUM 3apsil — IPU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacno3naBate ¢u3nveckue sBiIeHUs (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB ~MEXaHUKH, MOJIEKYISIPHO-KHHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJWHAMUKHM: pPABHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABWKEHHUE 10
OKpPY>KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUJIKOCTEH U TBEPABIX TN, U3MEHEHUE 00bEMa Ten
OpU HarpeBaHuu (OXJIQXKJEHHM), TEMJIOBOE pAaBHOBECUE, MCIIAPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KPUCTAJUIN3aLUs, KUIIEHHE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE, CBA3b
MEXy IapaMeTpaMH COCTOSTHHS raza B M30NPOLECCax; dIEKTPU3ALUs Tell,
B3aUMOJICVCTBUE 3apsI0B

OnwuceiBaTh MEXaHUYECKOE JBM)KEHUE, UCIONb3Ys (PU3NUECKUE BEIUYHHBI:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITyJIbC ~ TEJla, KWHETUYEeCKas DJHEprus, IOTCHIUalIbHAsA DJHEPIHs,
MexaHuyeckass paboTa, MeXaHUWYecKass MOIIHOCTh; TIpU  OINHUCAHUU
NPAaBWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCIOJIB3YEMBIX BEIUYMH, MX
0003HAaYeHMs] W €IWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(GU3NUECKyI0 BETUUMHY C IPYTHMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCHONB3YS (hU3MUECKHEe BETMUYMHBIL: JaBJICHUE ra3a, TeMIepaTypa, CpeaHss
KUHETHYecKast SHEprus Xa0THUYECKOTO JIBUKCHUS MOJIEKYI,
CpeIHEKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJHMYECTBO  TEIUIOTHI,
BHYTPEHHSAS JHEprusi, pabora raza, KOd(QQHUIUEHT MOJE3HOrO JEHCTBUA
TEIUIOBOTO JABHUTraTeNsl; MPU OMMCAHUN MPAaBUIBHO TPAKTOBATh (PU3NUECKUNA
CMBICJI UCHOJBb3YyEMbIX BEIMYUH, UX O0O3HAYEHUS W €AWHUIBI, HAXOIUThH
(dopMyIbl, CBS3bIBAIOIIME TaHHYIO (DU3UYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAM

OnucelBaTh  M3YyYEHHBIE  JJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUUYECKHUE SIBIEHUS (TIPOLECCHI), UCHOIb3Ysd (PU3MUECKUE BEITMYUHBIL:




10.7

ANEKTPUYECKUN 3apsill, DJIEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIHHO TPAKTOBATh
(bu3nYeCKuit CMBICI UCTIOIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIlBaTh (POpPMYJIbl, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYIO0 BEIHMYUHY C
JIPYTUMH BeTMYMHAMHU

AHATM3UPOBATH (PU3NYCCKUE MPOLIECCHI U SBJICHUS, UCTIONB3YST (PU3NICCKUE
3aKOHBI W TPUHIMUIIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axonbI
HeloTOHA, 3aKOH COXpaHEHUS MEXaHWYCCKOW IHEPIHH, 3aKOH COXpPaHCHHS
UMIYJIbCA, TMPUHIMUI  CYNEPHO3UIMK  CHJI, TPUHIMI  PaBHOIPABHS
WHEPIHUATBHBIX CHUCTEM OTCYETa; MOJICKYJIIPHO-KHHETHYECKYIO TEOPHIO
CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KUHETHYECKOMN
SHEPruM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoH,
NEPBBId  3aKOH TEPMOJUHAMHKH; 3aKOH COXPAHCHHS DJICKTPUYECKOTO
3apsiga, 3akoH KyJoHa; mpu 3TOM pa3iaudarh CIOBECHYIO (DOpPMYIUpPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKECHUE W YCIIOBHS (TPaHUIBI, 00JIACTH)
PUMEHHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCIOBUS HMX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX H3M€p€HHﬁ; IIpU 5TOM
dbopmynupoBaTh podaeMy (3a7a4dy) U THUIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJIMPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiIATh NpsIMblE M KOCBEHHbIE M3MEpPEHHs (PU3MUECKUX BEIUYMH;
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO M3MEpPEHUS U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCUMOCTH  MEXIY (PHU3UYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  MOMYyUYEHHOW  3aBUCHUMOCTHU
GU3NMYEeCKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, N€JaTh BBIBOJIBI I10
pe3yabTaTaM UCCae0BaHUs

Cobmronats mpaBuia 0€30MacHOrO TPyAa MPH MPOBEJICHUN HUCCIIEOBAHHM B
paMkKax  y4eOHOrO  OSKCIepHUMEHTa, Yy4eOHO-MCCIIEeOBATENbCKONM U
IPOEKTHOH AEATENbHOCTU C UCIOIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U
1abopaTopHOro 00opy10BaHuUs

Pemats pacuérHble 3aauyu C SBHO 3aJaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4ll BBIOUpaTh (PU3NYECKYIO MOJIENb, BBIACIATh (PHU3UUECKUE BEIUYUHBI
U QopMyIbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH pPAacuéThl U
OIICHUBATH PEATHLHOCTh MOJTYUYEHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUNHBI

Pemars Ka4eCTBECHHbIE 3a7a4H: BBICTPanBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO ILENOYKY PpACCYKICHHUM C ONOpOM Ha H3yUYEHHBIE




3aKOHBbI, 3dKOHOMCPHOCTU U (I)I/I3I/I‘IGCKI/IG SIBJICHUA

10.15

Hcnonb3oBaTh  HpU  pelleHMH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA, CTPYKTYPHPOBAHUS,
UHTEPIIPETALlMY U TPEACTABICHUS Y4YEOHOH U HAyYHO-IONYJISPHON
uHpOpPMALIUK, TOJYYEHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPHUTHUYECKH
aHATM3UPOBATH MOJTydaeMylo HHPOPMAIIUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAYKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHI

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s oOecrieueHrss O€301ACHOCTH TIPH  OOpalleHHH C MpuOopaMHu H
TEXHUYECKUMHU YCTPONCTBaMU, JUISI COXPAaHEHHs 3JI0POBbSI M COOJFOICHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYXKAOIIEH cperie

PaGoTate B rpynme C BBINOJIHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBLHO PaCHpPEACIsaTh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsIX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIMIbI B pEIICHHUE
paccMmaTpuBaeMoi mpoOIeMBbI

11 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yiabTarta

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero odpasoBaHusi

JleMoHCTpHpOBaTh Ha MpUMEPAX POJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOM KapTHHBI MUpPa, B PA3BUTUU COBPEMEHHON TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKON KapTHUHBI MUpa

11.2

VYuuThiBaTh TpaHUILIBI MPUMEHEHHUS HM3YYEHHBIX (PU3NUYECKUX MOJEINeH:
TOYEYHBIM JJIEKTPUYECKUHN 3apsj, SACpHas MOJENb AaToMa, HYKJIOHHAas
MOJIeIb aTOMHOTO sJIpa MPH pelieHnH (PpUu3nueckux 3agad

11.3

Pacno3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (HM3UKH: DIICKTPUYECKAs
POBOIUMOCTh, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBHUS
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIHUS, ICHCTBHE
MarHUTHOTO TIOJISE HAa TMPOBOJHHK C TOKOM U JBHXKYIIUHCS 3apsn,
AIIEKTPOMarHUTHBIC KOJIeOaHMsI " BOJIHBI, IPSMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEeIOMIICHHEe, HWHTepdepeHIms,
nudpakiys U MoJspU3anus CBETa, AUCIEPCHs CBETa, (POTOIINEKTPHUCCKUN
s dekt (PporodrddexT), cBeTOBOE aBICHHUE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpOJA,  CCTeCTBEHHAas M  HWCKyCCTBEHHas




pPaanoOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBJICHHUS  (IPOLIECCHI), HCIONB3YS  (PU3HUECKHUE
BEJIMYMHBIL: IEKTPUUECKUH 3apsij, CUJIa TOKA, dJIEKTPUYECKOE HAINPSIKECHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHumanos, JJC, pabora
TOKa, MHIAYKLUS MAarHUTHOro 1ojis, cuina Awmmepa, cwia JlopeHna,
MHAYKTHUBHOCTb KATYILIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOIO IOJIEH,
HEepUoJl U 4acToTa KoJieOaHUH B KosieOaTelnbHOM KOHTYpe, 3apsl M Cuia
TOKa B TpOLlECCEe TapMOHMYECKMX 3JIEKTPOMArHUTHBIX KoJeOaHuUH,
¢oKkycHOE paccTOsIHME U ONTHUYeCKas CHia JIMH3BI, TPH OIMHMCAHUH
IPABWIBHO TPAKTOBAaTh (PM3UYECKUN CMBICI HCHOJIb3YEMBIX BEJIUYMH, UX
0003HAUCHHSI W EIUHMIIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIMUYMHAMU

11.5

OnuceiBaTh HM3y4YeHHbIE KBAaHTOBBIC SIBIICHUS U MPOLECCHI, HCIOIB3YS
du3nYecKrue BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBETAa, SHEPrUs M HMITyJbC (OTOHA, TMEPHOA IOJIypacraja,
SHEPrUsi CBS3M ATOMHBIX SJI€p; MPH OMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMbIX BEJTUYHH, UX 0003HAUYCHUS U €IUHULIBI;
yKa3bIBaTh (POpPMyJIbI, CBSA3BIBAIOIINME TAaHHYIO (U3MYECKYI0 BEITUYHMHY C
JIPYTMMH BETUYMHAMHU, BEIUUCIISITH 3HAUeHUE (PU3NYECKOM BETUYMHBI

11.6

11.7

11.8

AHanu3upoBaTh (pU3NUECKHUE MPOIECCHI U SBJICHUS, UCHOIb3Ys (PU3NUECKUe
3aKOHBl W NPUHLUMIBL 3akoH OMa, 3aKOHBI MOCIEA0BaTENIbHOIO U
HapajjIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH INPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETAa, YPaBHEHUE
OiHmreitHa a8 QoTodddexTa, 3aKOH COXpAaHEHHsS DHHEPruH, 3aKOH
COXPAHEHHUs MMITYJIbCa, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsia, 3aKOH
COXPaHEHMsI MACCOBOIO 4YHCla, MOCTYNaThl bopa, 3aKOH pajgrOaKTHUBHOIO
pacnaja; IpuU 3TOM pa3iavyaTh CIOBECHYH0 (DOPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXE€HHWE M ycJoBHs  (TpaHUIBl,  00JacTH)
NPUMEHUMOCTH

OnpenensTh HampaBlIeHHE BEKTOpa WHAYKIMHM MAarHUTHOTO  TIOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pKajoM,
TOHKOM JIMH30U1

11.9

BrimmonuaTe SKCIICPUMCHTBLI MO HCCICIOBAHUIO (1)I/ISI/IV-IGCKI/IX SIBJIEHUA U
MMponeCcCOB C UCIOJB30BAHUEM IMPAMBIX H KOCBEHHBIX I/ISMepeHHI;'I; IIpu 5TOM
dbopmynupoBaTh podaeMy (3a1a4y) ¥ THIOTE3y YU4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000PYyIOBaHUS, MPOBOJUTEH OIBIT
1 GOpPMYIIUPOBATH BBHIBOJIBI

11.10

OcymiecTBISITh MPSMbIE U KOCBEHHBIE M3MEpPEHUs (PU3UYECKUX BEIIMYWH;
IpU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO HM3MEpPEHUs U HCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBHCHMOCTH  (DM3UYECKUX BEJIMYUH C HCIOJIb30BAHUEM
OPSMBIX U3MEPEHUH; TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH
pe3yJbTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BHJE
TaOIMI U TPaUKOB, AETATh BBIBOAKI 110 pE3yJIbTaTaM HCCIeIOBAHUS

Cobumoath mpaBuiia 0€30MacHOTO TPYAa MPU MPOBEACHUH HCCIICIOBAHUN B
paMKax  y4eOHOTrO  3KCIEPUMEHTa, Y4eOHO-HCCIICOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM NU3MCEPHUTCIIbHBIX YCTpOﬁCTB u
1ab0paTopHOTO 000PYTOBaAHUS

Pemate pacuérHple 3aaud ¢ SBHO 3aJaHHON (DU3MYECKON MOJENbIO,
UCIONB3Yys (PU3MUECKHUE 3aKOHBI U MPUHIIMITBI; HA OCHOBE aHAJIM3a YCIOBUS
3aJa4M BBIOMPATh (PU3UYECKYI0 MOEINb, BBIACTATh (DU3HMUECKUE BETUYHHBI
U (QopMyJbl, HEOOXOAWMBIE JUIsi €€ pelmIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATbHOCTh IMOJIYYCHHOTO 3HAYCHHSI (PH3UIECKON BETHUHHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BbICTpAanBaTb JJOTN4YCCKHU
HCIIPOTHUBOPCUUBYIO IICIIOYKY paccymneHHﬁ C OHOpOﬁ Ha H3YUYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMALMOHHBIE  TEXHOJOTHMH  JUIi  TIOUCKa, CTPYKTYpPUpPOBaHUS,
UHTEpPIPETAllMM U TPEACTAaBICHUS Yy4yeOHOW U HAyYHO-TIOMYJSIPHOU
uH(pOpMallMK, TONYYEHHONH W3 pa3IMYHbIX HCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH MOJIyYaeMyr0 HH(OPMAITUIO

OOBSCHATH TPUHIMIBI JEHCTBUS MallMH, NPUOOPOB U TEXHHUUYECKHUX
YCTPOMCTB; pa3nuyaTh YCIOBHS MX O€30MacHOTO HCIONb30BaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBoanTh MpUMEpHI BKJIa/la POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIEro MHUpaA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonb3oBath TeopeTnyeckue 3HaHUs M0 (U3MKE B MMOBCEAHEBHON KU3HU
st obecrieyeHust 0Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, IS COXPAaHEHHs 3/I0POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IOBEICHUS B OKpYXKAOIIEH cpene

11.19

PaGorate B Tpymme C BBINOJHEHHWEM Pa3WYHBIX COIHAIBHBIX pOJIEH,
MJIAaHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBHO PACHPENeATh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CHTyallUAX, aJACKBAaTHO
OLCHMBATb BKJIaJ KaXJ0ro M3 YYaCTHUKOB TIPYIIlbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®uszuka — Hayka o npupone. Hayunsle meTonbl
IIO3HAHMSI OKpYXKarolero Mupa. Poss sxkcriepumenTa
U TEOpuHM B IIpollecce IMO3HAHUSA IPUPOMBIL.
OKcrepuMeHT B pusuke

1.2

MonenupoBanue ¢usuueckux  SABICHUU u
npoueccoB. Hayunble rumnoressl. Pusuueckue
3aKOHBI M TeOopuW. ['paHuLIBI TPUMEHUMOCTH
¢usznueckux 3aKoHOB. [IpUHIMII COOTBETCTBHSL.
Ponrb u w™ecto ¢usuku B  popmupoBaHUU
COBPEMEHHOM  HAy4yHOM KapTUHBl  MHUpa, B
MPaKTUYECKON JeATEIbHOCTH JIFOIEH

MEXAHUKA

2.11

KMHEMATHUKA

Mexannueckoe — nBukeHue.  OTHOCUTENIBHOCTD
MeXaHuueckoro nAsmxkeHus. Cucrema OTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CcKOpocTb (CpeAHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMBbI KOOPJIMHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE IPSIMOJMHEWHOE
nBrkeHue. ['paduku 3aBUCHUMOCTH  KOOpIMHAT,
CKOpPOCTH, YCKOPEHHMS, NYTH HW IEepeMEIICHUs
MaTepUaJIbHOU TOYKU OT BPEMEHHU

2.14

2.15

2.16

CBoboaHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEHHAs CKOpocTh. [lepron u
yactoTa. [{eHTpocTpeMHUTENbHOE YCKOPEHUE

Texuuyeckue YCTpOﬁCTBaI CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCTIHBIC U pCMCHHBIC IIEPCAaAIN

2.1.7

[IpakTueckue paboTel. M3mepeHne MIrHOBEHHO
ckopocTH. HMccnenoBaHne COOTHOLIEHUS MEXITY




2.2

2.3

My TSMH, IIPOWICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaIbHOM
CKOPOCTBIO, PaBHOH Hynro. V3ydeHue IBIKCHUS
apuKa B BSI3KOW XHIKOCTU. M3ydeHue ABMIKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

IIpunuun orHocutensHOocTH ['anmunes. Ilepsbiid
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cynepno3uimu cuil

2.2.3

Bropoii 3akoH HproTOHA [U11 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOHa /U1 MaTepUaIbHBIX TOUEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuina TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec tena

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuia TpeHUS
CKOJIbXKCHHUSI M cuia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpOTUBICHUS TPU JBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[ToctynaTensHOE W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEja B
nUCo

Texunueckue YCTpOﬁCTBaZ MHNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka Mo HaKJIOHHOM IUIOCKOCTH MO AEHCTBHEM
HECKOJBKMX CHJI. McciaenoBaHue 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HUKAOIUX B JIehopMUpyeMOit
NPYXXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCiaOBHI paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHbBI COXPAHEHUA B MEXAHUKE

2.3.1

2.3.2

2.3.3

NMnynec ~ MarepuanbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. VIMIyIbC CHIIBI U U3MEHEHUE
UMITyJbCa Tea

3akoH coxpaHeHus nMmiyibca B ICO. PeaktuBHoe
JBUKECHHE

PabGora cunel




2.34

MOoOIIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast dSHeprusi MarepUaibHOH  TOUYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorenmmanpHas 3Heprus. [loTeHnMaNbHas SHEPTUs
YIIPYTo nehopMUpOBaHHOM MIPY>KUHBI.
[ToTenmanpHas SHEPTUs Teja BOJMU3M MOBEPXHOCTH
Semuan

HOTCHHH&J’IBHHC N HCIIOTCHUMAJIbHBIC CHUJIBI. CBs13b
pa6OTBI HCIIOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHUYeCKOM OHEpPIrunu CUCTEMBI  TCII. 3aKkoH
COXpPaHCHUA MEXaHU4YeCKOM SHEpIrun

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpPOWCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3yueHue cBA3M CKOPOCTEi
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBSA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

OcHoBHbIE II0JIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TEOpUH. BpOyHOBCKOE [BUIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
4acTHUL BeNlecTBa
Mognenu cTpoeHHsl ra3o0B, XKMJIKOCTEH U TBEPIBIX

3.1.2 Tel W OOBSICHEHUE CBOMCTB BEIECTBA HAa OCHOBE
JTUX MOJEeH

313 Macca MOJIEKYJI. KomnuecTtBo BEILIECTBA.
[TocrosinHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus
Monens uaeanpHoro rasza. OCHOBHOE YypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEATIBHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [llxana remneparyp KenpBrHa

317 VpaBuenne Kianeiipona — MeHaeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M301poLieccsl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xx0pa, n3odapa

3.1.9

3.1.10

TexHuyeckue ycTporucTBa: TepMOMETp, OapoMeTp

[TpakTuyeckue padboThl. M3MepeHne Macchl BO3ayXa
B KJIACCHOM KOMHare. MccinenoBanue 3aBMCHUMOCTH
MEXJy IMapaMeTpaMH COCTOSHHUSA Pa3peiKEHHOIO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

Tepmonunamudeckas cHUCTEMA. BuayTtpennss
DHEPTUsl TEPMOANHAMHYECKONW CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UCALHOTO rasa

3.2.3

Buer TEIUIONEpEIaYun: TEIJIONPOBOJHOCTD,
KOHBEKUMA, U3JIy4yeHHE. TeIutoéMKOCTh  Telna.
VYnaenpHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['paduueckast mHTEpIIpEeTaIys paboTHI ra3a

3.25

Tenmosrnie MAaIlIUHbI. [TpuHIUTIBI JIIEUCTBUS
TEIUIOBBIX MamwH. [IpeoOpa3oBaHus SHEPruu B
TEIJIOBBIX MarmuHax. Koadduiument mone3noro
nevicteus (nanee — KI1/1) termmoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoauHamuku. HeobpaTuMocTh
IIpOLIECCOB B IpupoAe. TemoBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOIEMBI TEIIJIOIHEPTETUKH

TexHnueckue yCTpONCTBa: IBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIBHUK, KOHUIIMOHED
[IpakTnueckue pabotel. M3Mepenue ynenbHON
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHU A BEHHIECBA. ®A30BbIE ITEPEXO/1bI

331

3.3.2

Hap006pa3OBaHHe N KOHACHCAlM:A. I/ICHapCHI/IC )51
KUIEHUEe. YIenbHas TeIlIoTa Hap006pa30BaHH${.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT AaBJICHUA

AOCOoNIOTHAS ¥ OTHOCUTEbHAS BIIAYKHOCTh BO3/IyXa.
Haceiennsii nap

3.3.3

3.34

TBépnoe Ttemo. Kpucramimueckue u amopdHbIe
Tena. AHU30TPONUS CBOWCTB KpuCTaJIOB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIb

[InaBieHne M KpucCTauIM3aUMs. Y AeabHAsl TEIIOTa




riaBneHus. Cyomumarust

3.3.5 YpaBHeHuUe TEII0BOro O6amaHca
Texnuueckue YCTPOWCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUYCHHS
h COBPEMEHHBIX  MaTepuaioB, B TOM  YHCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJOTUU
337 [TpakTdeckne paboTel. M3MmepeHue BIAXKHOCTH
e BO31yXa
4 OJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anusl Tell. JJeKTpudeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYECKUX 3aPsI0B
4.1.2 [TpoBOAHMKY, TUAIEKTPUKU U TIOTYTIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
41.4 B3aunmopeiictBue 3apsanoB. 3akoH Kyiona
DneKTpuueckoe ToJIe. Hanpspok€HHOCTb
4.1.5 anekTpudeckoro mois. IlpuHuum cyneprno3unuu.
JIluHuK HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TOJISL.
o IMorenmuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUUYECKOM noJe. Husnexrpuyeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNEeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCATOpa. OHEPrus 3apsyKEHHOTO
KOHJICHCATOpa
Texuuueckue YCTPOMCTBA: AJIEKTPOCKOI,
419 DIIEKTPOMETP, AIIEKTPOCTaTHYECKAS 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPOMPUOOPOB,  KOHJIIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTrnueckue paboTHL. N3mepenune
o 3IEKTPOEMKOCTH KOHIEHCATOpa
IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIIECTBOBAHHS MOCTOSTHHOTO
421 ANIEKTpUYecKoro Toka. Mlcrounnku Toka. Cuia Toka.
4.2 ITocTosHHBIN TOK
4.2.2 Hamnpsoxenune. 3akon Oma i1 y9acTka 1enu
423 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VYnensHoe
o CONIPOTHUBIIEHHE BEIECTBA
4.2.4 [TocnenoBarenbHOE, NapalIeIbHOE, CMELIAHHOE




COCAMHCHUC ITPOBOIHUKORB

4.2.5

4.2.6

PabGoTta snexrpuyeckoro Ttoka. 3akoH J[xoyms —
Jlenna

MontHoCTb SJICKTPHYECCKOI'O TOKa

4.2.7

anekTpoiBkymas cwia (mamee — OJC) wu
BHYTPEHHEE COINPOTUBICHHE HCTOYHHUKA TOKa.
3aKoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
aneKTpruecKoi rern. KopoTkoe 3amMbpIkaHue

4.2.8

4.2.9

4.2.10

ONEeKTpOHHAas MPOBOJUMMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COIIPOTUBJIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTh
OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

[TonympoBonnuku. CoOcTBeHHass W IpUMECHAs

MPOBOAMMOCTh TMOJYNPOBOAHUKOB. CBoicTBa p-N
nepexo/a. [loaynpoBogHIKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNeKTpUYECKUM TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIN3

DJeKTpUYecKuil TOK B razax. CamMoCTOSTEIbHbIA U
HECAMOCTOSTENIbHBIA  pa3psa. Pasznuynbple  THUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHn4yeckue ycTpoNCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHN TOKA, 3JIEKTPOHArpeBaTEIIbHbIE
npudopsl, AJIEKTPOOCBETUTENBHbIE npudopsI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIH JHOI,
TEPMUCTOPbI u (boTOpE3UCTOPHI,
MOJIyIPOBOJIHUKOBBII MO/, TaJlbBAaHUKA

[TpakTuyeckue paboThl. HM3ydeHune CMeIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

U3smepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COIIPOTUBIICHUSI. Habmronenue
AIIEKTPOJIN3A

11 KIIACC

Kon Koanposepsiemoro

pasaejia 3JIEMEHTA
4

IIpoBepsiemble 3JIeMeHTbI COIEePsKAHUSA

OJIEKTPOAMMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS UHAYKIWA

4.3

43.1

ITocrossHHEIE MAarHuThbl. BzaumoaeiictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. Bektop MarHUTHOW WMHIYKIIUH.
IIpunnun cyneprno3uuuu. JIMHMM  MarHUTHOU

4.32 vHAyKuU. KapTrHa TuHAM MarHUTHOW MHIYKIUU
TOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie mpoBoJHUKA ¢ TokoM. KapTtuna
JUHUM TOJNS JUIMHHOTO MHPSIMOTO TMPOBOJHUKA U
4.3.3 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYILIKH C
TokoM. OmeiT  Opcrena.  BzaumoneiicTBue
MIPOBOJHUKOB C TOKOM
434 Cwia Amriepa, €€ MOTyJIb ¥ HallPpaBJICHHUE
Cuna Jlopenna, e€ Momylb W HampaBICHUE.
4.3.5 JIBI>KeHUE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cuisl Jlopenia
4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUN
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM
e uryknuu Papajest
Buxpeoe snexrpuueckoe none. 3/1C uHAYKIUU B
4.3.9 MPOBOJIHUKE, JIBIKYIIEMCSl TOCTYINAaTeIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTh. SIBNeHne camouHaykmuu. DJC
e CaMOUHIYKIUH
4.3.12 DHeprusi MarHuTHOTO MOJIsl KaTYLIKH C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHu4Yeckue ycTpoicTBa: MOCTOSHHBIE MarHUTHI,
4.3.14 AIEKTPOMATHUTBI, SJIEKTPOJBUTATENb, YCKOPUTEIU
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTueckue paboThl. M3ydyeHne MarHUTHOTO
MoJIsE KaTylKu ¢ TokoM. MccnenoBaHue aeiicTBUs
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanne  SBICHUS  DJIEKTPOMArHUTHOM
WHIYKITH
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarenbnas cucrema. CBOOOIHBIE KOICOAHMS.
5.11 ['apmonmnueckue kosnebanus. Ilepuon, wuacroTa,
>1 aMITuTyna u (paza koiaedbanmit
5.1.2 [TpyxuHHBINA MasTHUK. MaTeMaTH4eCKUI MassTHUK
5.1.3 VYpaBuenue rapMOHUYECKHUX KOJIeOaHMil.




5.2

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUEC
K0J1Ie0aTeJIbHOIO JABWXKCHUA

5.1.4

IIpeBpamieHue dSHepruv IpU TaAPMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYABl  KoJeOaHW
MCXOJHOW BEJWYHMHBI C aMIUIUTYJaMH KoJeOaHuH
€€ CKOpPOCTU U YCKOPEHUS

5.15

KonebarenbHbIit KOHTYD. CBoOopanbIe
AJIEKTPOMArHUTHBIC KOJNeOaHUs B  UACATHLHOM
KoleOaTeIbHOM  KOHType. AHAJIOTUS  MEXKIY
MEXaHUYECKUMHU " 3JIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

3aKOH COXpaHGHHsS DHEPrHH B  HJICATHLHOM
K0JIe0aTeIIbHOM KOHTYPE

BLIHY)K,HGHHBIe MCXaHHUYCCKHUEC KoJIEOaHHSL.

Pe3onanc. Pe3onancHas kpuBas. BbIHyXIEHHbIE
AJICKTPOMArHUTHBIE KOJIcOaHMS.

5138

[Tepemennsblil Tok. CHHYCOUJAIbHbBIN IIEPEMEHHBIN
TOK.

5.19

5.1.10

5.1.11

5.1.12

Mo1HOCTh NEPEMEHHOIO TOKA. AMIUIUTYAHOE U
JICHCTBYIOIIIEE 3HAYECHHUE CHJIbI TOKA W HANPSKECHUS
Tpancpopmarop. IlpousBoacrBo, mnepenaya u
noTpediIeHne JJIEKTPUYECKOMN JHEPIHUH.
OKOJIOTUYECKUE  PUCKH  MPU  NPOU3BOJCTBE
ANEKTPUYECKOMN SHEPIuu. Kynberypa
HCIIOJIB30BAaHUsl JIEKTPOIHEPTUH B MOBCEIHEBHOMN
JKU3HU

Texnuueckue YCTpOMCTBA: celicmorpad,
JIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesayd

IIpakTrHueckue paboThI. Hccnenosanne
3aBHCUMOCTH NEPHO/Ia MaJIbIX KoJeOaHUi rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEeMEHHOrO TOKa B LENHU U3
[IOCJIEIOBATEIbHO COCAMHEHHBIX KOHJEHCATOPA,
KaTyLIKH U pe3ucTopa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanndeckue BOJIHBI, YCIIOBHS

521 PacrpoCTpaHEeHHUSI. [Mepwuos. CKOpocCTh

o pacpocTpaHeHus U JUIMHA BOJHLL [lonepeynsie u
HPOJIOJIbHBIC BOJHBI

599 WNuTtepdepenus u T paKIus
o MEXaHUYIECKUX BOJH

5.2.3 3Byk. CxopocTh 3ByKa. [ pomkocTh 3Byka. Bricora




ToHa. TemOp 3ByKa

5.24

5.25

5.2.6

ONEeKTPOMAarHUTHBIE BOJIHBIL. YCJIOBUS W3Iy4YEHHUs
AJIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 21€KTpOMarHuTHOI BOJIHE B
BaKyyMe

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpa)KE€HHE,
IpeIoMIIEHUE, noJsipyu3anus, audpakuus,
unTepdepeniys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[Ikana »yeKTpOMarHUTHbIX BOJH. IIpumMeHeHue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpuHuunel  pagvocBsi3u W TEJICBUACHHUS.
Panuonokanus. DIeKTpOMAarHUTHOE 3arps3HEHHE
OKpYKaroIieu cpeubl

5.2.8

Texnuueckue YCTpOMCTBA: MY3BIKaJIbHBIE
WHCTPYMEHTBI, YJbTPa3BYKOBas JAUArHOCTUKAa B
TEXHUKE W MEIMIMHE, Panap, paauolpUEMHUK,
TEJIEBU30D, aHTeHHa, TenedoH, CBU-neus

5.3

5.3.1

OIITHUKA

[IpsimonuHeitHOe  pacmpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyu cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300paxeHuii B IOCKOM 3epKaje

5.3.3

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonmHoe BHyTpeHHee oTpaxeHue. llpenenbHbin
YTOJI IIOJIHOI'O BHYTPEHHETO OTPAXKEHUS

535

5.3.6

5.3.7

5.3.8

539

Hucnepcus cBeta. CioxXHBIN cocTaB OEJIOro CBETa.

[BeT

CoOuparomue ¥ paccerBarollie JUH3bL. ToHKas
nuH3a. POKyCHOE pacCTOSHUE U ONTHYECKas Cuia
ToHKOM muH3bl. [locTpoenune wu300paxkeHUl B
coOuparoImux U pacceuBaroux JuH3ax. Gopmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, JaBaeMOE JINH301

Hp CACIIbI MMPUMCHUMOCTU TCOMeTqueCKOﬁ
OIITUKH

Wntepdepenius cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnosus HaOII0ACHUS MaKCHMYMOB u
MUHHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE OT
JIBYX CHH(a3HBIX KOT€PEHTHBIX UCTOUHUKOB

Hudpakmus cBera. JludpakunonHas pemérka.




VYcnoBue HaOMIOACHUS TTIABHBIX MAaKCUMYMOB IIPH
NaJcHUH  MOHOXPOMAaTHMYECKOro0  CBeTa  Ha
JU(PPAaKLUOHHYIO PEILETKY

5.3.10 [Tonstpusanus ceera
TexHnuueckue yCTpOICTBA: OYKH, nyna,
5311 doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,

MHUKpPOCKOII, TEJIECKOIl, BOJIOKOHHAsl  OITHKAa,
TUu(dpaKIMOHHAS PEIIETKA, TIOJSPOU]T
[IpakTnueckue paboTel. M3mepeHue mokazaTes
5312 MPEJIOMIICHUS. HccnenoBanme CBOMCTB
e n3o00pakeHuil B nuH3ax. Habmronenue mucriepcuun

CBETa
BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panunel [IPUMEHUMOCTH KJIACCMYECKOU
6.1 MexaHukH. locTynaTel T€OpUNM OTHOCUTENIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIMII OTHOCUTEJILHOCTH DUHILTEITHA

6.2 OTHOCUTETBHOCTD OJIHOBPEMEHHOCTH.
' 3aMme]yIeHre BpEMEHHU U COKpAIllEHUE IJTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

CBsi3b  Macchl C DHEprued ©  UMITYJIbCOM
6.4 CBOOOJIHOM YaCTHIIBl. DHEPTrUsi TOKOS CBOOOTHOM
YaCTHUIIbI

7.1

7.2

KBAHTOBAA ®U3UKA
BJIEMEHTBI KBAHTOBOM OITTUKN

@otonbl. ®opmyna Ilnanka cBgI3u dHEPruu
7.1.1 dboTOHa C €ro 4YacToToW. DHEPrusi U HUMITYJIbC
dboToHa

OTxkpeiTHe U UccaenoBanue porodddexra. OnbITH

1.2 A.T'. CroneroBa. 3akousl potodddexra

VpaBHenne OifHmTeiiHa s QoTodddexTa.

7.1.3
«Kpacnas rpanuna» gorosdpdexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGeneBa

7.15 XUMHAYECKOE IEUCTBUE CBETA

716 Texanveckue YCTpOMWCTBA: (dhoTodEeMeHT,
o doTogaTurK, conHedHas oaTtapesi, CBETOINOT

CTPOEHUME ATOMA

Mopnens aroma Tomcona. OnbiTer Pezepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOoeHHs aToma. [InmanerapHas
MOJIEeJIb aTOMa

71.2.2 [Toctynatet bopa. W3nmyuenue wu TOTJIONICHHE




(GOTOHOB TIpU TMEpexo/ie aToMa C OJHOTO ypPOBHS
SHepruu Ha Jnpyroi. Bunbel cnektpoB. Cnektp
YpOBHEH 3HEpruH aToMa BOAOpOa

7.2.3

BosiHoBBIE CcBOMcTBa yactui. BonHbl ne bporns.
KopmyckymsipHo-BosiHOBOH ayanu3m. Jludpaxuus
AJIEKTPOHOB HA KpUCTAJLIaX

724

7.2.5

CHOHTaHHOE W BBIHYXICHHOE  H3JIy4YCHHE.
YCTpoHCTBO U IPUHIIKI PabOTHI Jiazepa

TexHuueckue yCTpOMCTBA: CIEKTPAJIbHBIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Meronsl HaOJII0ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTre paguoaktTuBHOCTH. OnBITH Pe3epdopaa
[0  ONPEACTCHUI0 COCTaBa  PaIHMOAKTHBHOIO
usnyuenus. CBoiictBa anb(a-, Oera-, ramma-
U3ITydeHUs. BIusHue paguoakTHBHOCTH HA YKUBBIC
OpraHU3MBI

7.3.3

OtkpeiTe TpoTOHA M HeWTpoHa. HykioHHas
Mozenb snpa [eitsenbGepra — MBanenko. 3apsif
saapa. MaccoBoe unciio sijpa. M3otomnsl

7.3.4

7.3.5

Anbda-pacniaf. DIEKTPOHHBIM U TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznyuenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBsA3M HYKJIOHOB B siape. SIIepHbIC CHITBL.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. [lenenve u CUHTE3 SAEp

Snepusii  peakrop. TepMoOsIepHBI  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBHI SAEPHON IHEPIETUKH.
DKOJIOTMYECKUE aCIEKTHI ACPHON SHEPTETUKHU

SHeMeHTapHLIC YaCTHUIIBI. OTKpBITI/IC MMO3UTpPOHA.
(I)YH,Z[aMeHTaJ'ILHLIC B3aHMMOJCHCTBUS

7.3.9

TexHu4eckue yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, sinepHblil peakTop, arToMmHas 6omba

7.3.10

[Tpaktuyeckue pabotel. HccnenoBanue TpekoB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bunx 3Bé3qH0r0 HeOa. Co3Be3nmus, sipkue 3BE3MBI,
IIJIAHETBI, UX BUAUMOE IBHIKCHHE




8.2

Conneunas cucrema. IlmaHeTsl 3eMHOI TpyIIIBI.
[InaHeThI-TUTaHThl U UX CHYTHUKH, KapJIUKOBBIE
wianeTbl. Manble Testa COTHEUHOU CUCTEMEI

8.3

8.4

Coname, ¢orochepa u armocdepa. ComHedHas
AKTUBHOCTbH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHMOCTb, paaunyc, TeMIIepaTypa, HX
B3aUMOCBsI3b. JlarpaMmMa «CreKTpaabHbIN KIacc —
CBETHUMOCTD). 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCTb «Macca —
CBETHMOCTDY I 3BE3 ] IJIaBHOMH
IOCJIEIOBATCIIBHOCTH

Buytpennee crpoenue 3BE31. CoBpeMEHHbBIE

MPEACTABICHUS O TPOUCXOXKICHUU W DBOJIOIUN
CoJHia ¥ 3B€31. DTallbl >KU3HU 3BE3]

8.7

8.8

Mneunslii [lyte — Hama ['anakTtuka. CnupanbHas
cTpyKTypa ["anakTuku, pacrnpeneneHue 3B€37, raza
n neum. Ilonoxkenune u nwxkenue CosHna B
[Nanaktuke. Ilnockas u chepudeckas nNoaCHUCTEMbI
INayakTuku

Tunbel ramakTuk. PanuoranakTMky M KBas3aphbl.
YEpHble ABIPHI B s1pax rajJakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3deranue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsiuer Beenennon». PenukroBoe usinydeHue

8.10

MacuirabHas CTPYKTypa Bcenennon.
MeraraiakTuka. Hepeménnbie poOsIeMbI
aCTPOHOMHUH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHMUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (DHU3HUECKUE SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YYCHHBIX 3dKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomumMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOIIUMHU (1)I/I3I/I‘ICCKI/IG IMpOICCChI

ChopMHUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJMHAMUKH, KBAaHTOBOW (DM3WKHU I aHaIW3a U OOBSICHCHHS
SBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHSI
(rpanubl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOImMi xapakTep (DyHIAaMEHTaJIbHBIX 3aKOHOB M OIPAaHHYCHHOCTb
WCIOJIb30BAHUS YaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UUECKHE
MPOIIECChI,  WCTOJB3ys  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI M|

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJJaHHOW W HESIBHO 33aJaHHOW (U3MUYECKON MOJAENbI0: Ha OCHOBAHHUH
aHajM3a YyCJIOBHS BbIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKMX  TEOpUd  TpU  HCIOIH30BAHHU
MaTeMaTUYECKUX METOJIOB PEIICHUs 3a/ady, MPOBOJUTH PACUETHI Ha
OCHOBAaHWHM WMEIONIUXCS JaHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJBI  peHmIeHUuss ¢  Y4E€TOM  TOJYyYEeHHBIX

pe3yabTaToOB

Pemarp kadecTBeHHbIE 3ajaud, TpPeOyrOIIMe NMPUMEHEHHs] 3HAHUN U3
pPa3HBIX pa3AeNioB MIKOJIBHOTO Kypca (PU3WKH, a TakKe WHTETpaIuu
3HAHUM M3 JIPYTUX TNPEIMETOB E€CTECTBEHHOHAYYHOI'O IMKJIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCyXIACHUW C ONoOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U q)HSH‘IeCKHe SIBJICHUA




Bnanenue OCHOBHBIMHU MEeTOoAaMH Hay4HOTO MO3HAHUS,
UCTOJBb3yeMbIMU B (U3UKE: NTPOBOIUTH IMpSIMble U KOCBEHHBIE
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANIbHBIN CHOCO0
W3MEPEHUS U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE Pe3yJIbTaThl, UCIOIb3Ys (PU3UUECKHE TEOPUU, 3aKOHBI U
MOHSTHSL, U JIeJaTh BBIBOABI; COOIOIATh IpaBuia OE30MacHOTo Tpyda
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Yy4eOHOIO HSKCHEpUMEHTa U
y4eOHO-UCCIIEI0BATEIbCKOM  JIESITEIbHOCTH  C  MCIOJb30BAHUEM
UM@POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB U J1a0OpaTOPHOTO

o0opyaoBaHus

ChopmupoBaHHOCTH ~ yMEHMIl  aHaIW3UpOBaTh W OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIb30BaHUM, a  TakkKe€  pa3yMHOM  HCIOJIb30BAHHUU
JOCTMKCHUM HAyKH M TEXHOJIOTMW JUIA JaJbHEWILIEr0 pPa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJIb30BAaHHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaL[I/II/I

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOMOJATAOIINe
ACTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BsACHEHHUST (PU3MUECKUX TPOIIECCOB, MPOUCXOIAIINX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpeae; JBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMY 3BE€311 M Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjiemMe
MBI HTA

1.1

111

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

MEXAHHWKA
KMHEMATHKA

MexaHudeckoe JABHXKCHUC. OTHOCUTENIFHOCTh MEXaHHYSCKOT'O

nBrkenna. Cucrema orcyéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

TpaeKTOpPHA

E& pamryc-BeKTop:
Fle )= (xle ) e ) =(e)),

TPAeKTOopIIs,

HepeMellleHIIe: ’O/
N7 =7 (1))~ 7)) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0XKeHIIe TIepeMeTIeHHiL:

A =40y + A7,

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

-y

J— -.':
== (v.0,0).

Ax

v, =—L =X, @aHAJIOIIYHO v, =V,, U.=Z,.
r—=0

CrnoxeHHe cKopocTell: 6, =0, + 0, -

Brruncnenue nepemenieHus U MyTd MaTepuaibHON TOYKU U
NPSIMOJIMHEIHOM JIBUKEHUHU BAOJb OCH X IO rpaduKy

3aBHCUMOCTH V(1)

114




- _ AD
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = —L
ts)

At

Au
H}; = =
At Ar—s

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + Voxt

= [ L}ﬁ ]r r‘ AHAIOTIIYHO {1‘1 = tUJ_ ]r': {I__ = { U__ :]r'.

1.15
U (t) — vg, = const
PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE ABUKEHUE:
at:
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a, = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - —H.T [""’2 ""’1]
U he U-\
TIpi JBIGKEHINI B OTHOM HAIlpaBIeHHH OVTh S =1 "2
CBobosHoe najsieHue. Y cKopeHre CBOOOTHOTO MaIeHHS.
Vi 13 ﬁo
1.1.7
Yo o
9] Xo ‘t'.r

JIBrokeHue Tena, OpOIIeHHOTO MO/ YIJIOM 0 K TOPU30HTY:




1.1.8

[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonunelinoe nuxenue. [IBuxeHne MaTepuaIbHOW TOUKH
10 OKPYKHOCTH.
VYrioBas ¥ IMHENHas: CKOPOCTb TOYKHU:

v = wR

HpI/I pPaBHOMCPHOM ABHIKCHUU TOYKH 110 OKPYIKHOCTHU

_27r_2
w = = U

. HeHTpOCTpeMI/ITeJIBHOC YCKOPCHHEC TOYKU:

. [lonHo€ yckOpeHue MaTepuanibHON TOUKH

1.1.9

TBép,[LOC TCJIIO. HOCTYHaTeJ'IBHOC 1 BpalllaTCJIIbHOC ABUKCHUC

TBEPAOIO Tena

1.2

JMHAMUKA

1.2.1

1.2.2

1.2.3

WNuepunanenbie cucteMsl orcuéra. IlepBbiil 3akoH HproTOHA.

HpI/IHL[I/IH OTHOCHUTEIbHOCTHU [ anuies

Macca tena. IImoTHOCTE BelliecTBa:
m

.0=7

Cuna. [IpuHIMNO cynepro3nLuy CHUI:

- - -

FpaBHOAeﬁCTB =F +F+..




1.2.4

1.2.5

1.2.6

Bropoii 3akon HeroToHa: ajist maTepuanbHoii Touku B UCO

-
>

F1 =ma,q

Ap = FAt
npu

F = const

-—

—

‘L—i?_ Fj!l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUaJIbHBIX TOYCK:

-

Fiy = —Fp

3aKkoH BCCMHUPHOI'0O TATOTCHHA: CHJIBI MPUTIKCHUA MCEKIAY

TOYEYHBIMU MacCaMH PaBHbI
mim,

F=6—5

Cuna tspkectu. llenTp TskecTH Tena. 3aBUCHMOCTH CHIIBI

TSOKECTH OT BBICOTHI h HaZ MMOBCPXHOCTHIO IIJIAHETBI paIlyCOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyrocrtu. 3akoH ['yka:

Cuna tpenusi. Cyxoe TpeHue.

Cuna TpeHUs CKOJIb)KCHUS:

FTp = uN

Cwuuta TpeHus TTOKOSI:




Koadduument tpenuns

[aBiienue:
Fy
1.2.9 =—
P
1.3 CTATUKA
L
F
MOMEHT cuIbl OTHOCUTEIBHO OCH BPALCHMUS:
13.1
IM| = FI, e | — iedo cust
F
OTHOCHUTEIIBHO  OcH,  mpoxojsmend  uyepes  Touky O
NEPIEHIUKYIISIPHO PUCYHKY
Ilentp Macc Tena. LleHTp Macc cucTeMbl MaTEPUAIIBHBIX TOYEK:
myr + myry+...
r].[.M. =
my + my+...
1.3.2
B oxHOpOaHOM 1OJIE TSKECTH
(g = const)
LIEHTP MacC TeJIa COBIIAJIAET C €r0 UEHTPOM TKECTH
VYcnosus paBHoBecus TBEpaoro tena B MCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

3akon [Tackans
JaBnenne B )xuaKoCTH, Tokosiieics B UCO:

p =Dpo+ pgh

3akoH Apxumena:

-
-

FApx = —Byurrecn




€CIIH TEJO U *KUJIKOCTh nokosrcs B UCO, To

F, Apx — pg VBbITeCH

YcnoBue m1aBaHus Tenl
3AKOHbI COXPAHEHN S B MEXAHUKE

NMnynsc MaTepuasbHOM TOUKHU:

p =mv

Nmmnynec cucremsl Tei:

- - -

p=p +p2t..

3aKOH M3MECHCHUS U COXpPAaHCHUSA UMITYJIbCA:

B UCO

Ap = A(pl + p2+- . ) = FlBHeI_lIHAt + FZBHeLuHAt+' .

B UCO , ecnin

, €CITH

- -

FlBHemH + FZBHemH+- ..=0

PeakTtuBHOE ABHKEHHUE

F
ﬁi;i{

PabGora cuiibl Ha MajToM NEpEeMCIICHUN:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




1.4.5

1.4.6

1.4.7

ol F

D
MoIHOCTE CHUJIBI:

€CJIA 3a BpeMs
At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI
A4

P=— =F-vu-coso
ﬂhf Ar—

Kunernueckast sHEeprust MaTepruagIbHON TOYKH:

mv p
EKI/IH = =5

2 2m
3aKOH U3MEHEHUS KHHETUYECKON SHEPTUU CUCTEMBI

MatepuanbHbIx ToYek: B UCO AEkun = Al + A2 + ...

IloTenumnanpHas OHEPTUA:

JUIA ITIOTCHIIUAJIBHBIX CUJI

A12 = ElrIOTeHu - EZHOTeHu_= AEHOTeHu

HOTCHIII/IaJ'II)HaSI OHEPTUiA MaTepHaHBHOﬁ TOYKHU B OJTHOPOAHOM
TIOJIC TAXKECTHU!

El'[OTeHL[ = mgh

[ToTenumanpHas 3HEpPIrUs ynpyro aeGopMupoBaHHOIO Tea:

kx?
EHOTeHu = T

1.4.8

3aKOH N3MCHCHUA N COXpaHeHI/Iﬂ MexaHI/IquKOﬁ E)HepFI/II/I:
Euex = By + Emmm-.
B IICO AE,ex = Agcex HEMOTEHIL CHIs
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0




1.5

MEXAHUWYECKUE KOJIEBAHUMA 1 BOJIHBI

151

1.5.2

I'apmoHnueckue KoJIeOaHus MaTepualbHOU TOYKH.
Ammntyaa u ¢gaza konedanuii. Kunemarndeckoe onucaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
IJI€ X - CMEILIEHHE U3 PABHOBECHUSI.

JIlnHamMuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
. 9TO 3HAYUT, YTO
E, = —kx.

DHEPreTUYECKOe ONMMCAHKUE (3aKOH COXPAHCHHS MEXaHUYECKOM

SHEPTHH):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBs3b AMIIIUTY AbI KoJIeOaHMH CMCIICHUA MaTepHaHBHOﬁ

TOYKHU C aMILTUTYyIaMH KoJIeOaHU €€ CKOPOCTU U yCKOPECHHUS:

Upe =04, @ =04

[lepron u yactoTa KoneOaHMii:

Hepno;[ MaJbIX CBO60,Z[HBIX KOJICOAHMH MaTEeMaTHYECKOIO

MasgTHHKA:

T=ZIJI
g

[lepron cBOOOIHBIX KOeOaHUM MPY>KUHHOTO MasiTHUKA!

m
T =2m |—

k




1.5.3

Brinyxxnennsie konebanus. Pezonanc. PezonancHast kpubas

154

1.5.5

2.1

[Tonepeunslie u IIPOJIOJIbHBIC BOJIHBI. CkopocTb

pacupoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vl =—
v

HNutepdepennus u qudpakius BOJIH

3ByK. CKOpOCTb 3ByKa

MOJIEKVJISAIPHAS ®U3UKA. TEPMOAMHAMUKA
MOJIEKVYJISIPHA S ®U3UKA

211

Mopenn cTpoeHMs ra3oB, XKUAKOCTEH W TBEpABIX Ten. IlycTs
TepMOJMHAMHYECKass cuctemMa (ternmo) cocrout w3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4YeCTBO BEIIECTBA
N m
vV==—=—
Ny

YIS
Ny

— qrciio ABOTazipo, M — Macca CUCTEMBI (Tena),
U

— MOJIIpHasA MaccCa BCUICCTBA

212

TenmoBoe JABVKCHUC aTOMOB U MOJICKYJ BEIICCTBA

2.13

BsanmoelicTBre YacTHI] BeIlecTBa

214

Juddysus. bpoyHoBCcKkoe ABUKEHHE

2.15

Monens uneanbuoro raza B MKT

2.1.6

CBs3b MCKAY HaBJICHUEM U cpenHeﬁ KUHETHYECKOM 3Hepr1/1e1>'1
MMOCTYNAaTCJIbHOI'0 TCIIJIOBOI'O ABHMXKCHUA MOJICKYJ UACAIBHOIO

rasza (ocHoBHoe ypasHeHue MKT):

rac mO — macca OIHOI MOJICKYIJIBI,

Tl:V




- KOHLICHTPALUs MOJIEKYJ

2.1.7 AoGcomoTHas Temmieparypa: T =t+273K

CBs3b TeMIIepaTyphbl ra3a co CpeIHel KHHETUYECKON dHEepruen

MMOCTYHNATCIBbHOI'O TCIIJIOBOI'O ABWIKCHUSA €0 MOJICKYJIL:

5

my
2

218 £ =

kT

m———

b | L

2.1.9 VYpasuenue p = nkT

Mojenb naealbHOIO ra3a B TCPMOAUHAMUKE:

( Vpaprerse Merreeesa — Kareipora
| BEeCKeHHE U1 BHYTPSHHEH SHEpPIHH

VpaBueHne MeHeneeBa — KianeiipoHa (IpHMeHI)

3AIICIH):
oV =""RT =vRT =NkT, p=PXL
2.1.10 K K

BripaxeHIile 115 BHyTpeHHell 3HepIiil 0JHOaTOMHOTO

ra3a (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%1!RT=%NICT = iﬂRT:wJ:%pV

2

3aKkoH I[aJ'ILTOHa AJId JaBJICHUSA CMCCHU PA3pPCIKCHHBIX T'a30B:

2.1.11 p=py+pyt..

N3omponieccel B pa3pekeHHOM Traze ¢ MOCTOSHHBIM YHCIIOM

2112 MOJICKYII N (C IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA V):

m3orepMma (T = const): pV = const

nuzoxopa (V = const):




P
— = t
T cons

nzobapa (p = const):

= const

N <

I'padmaeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-
JrarpamMMax.

OO0BEIMHEHHBIH Ta30BbIA 3aK0H:

pvV .
T = cons

JJI1 IIOCTOSAHHOI'O KOJIMYCCTBA BCILICCTBA V.

HacrpilieHHbple W HEHACBHIIICHHBIC I1aphl. KauectBennas

3aBUCUMOCTD IINIOTHOCTU W JABJICHUSA HACBIIICHHOI'O ITapa OT

2113 TEMIEPaTypbl, UX HE3aBUCHUMOCTh OT 00BEMa HACHIIIEHHOTO
napa
BnaxnocTs Bo3ayxa.
OTtHocuTeNbHAS BIAKHOCTH!
pnapa(T) pnapa(T)
2.1.14 ¢ = =
Phacbimnapa (T) Puacbimnapa (T)
2115 M3MeHeHne arperatHbIX COCTOSIHMM BEIIECTBA: WCIAPEHUE U
o KOHJICHCAIIMsI, KUTIEHUE )KUJIKOCTH
W3meHeHne arperaTHbIX COCTOSTHUU BEIIECTBA: IUIABICHHE U
2.1.16
KPUCTAJTU3AIIHS
2.1.17 [IpeobpazoBanue sHepruu B (Ha30BBIX MEPEX0aax
2.2 TEPMO/IMHAMUKA
221 TennoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpennss sueprus
Tennmonepenada kak cnocod M3MEHEHUs] BHYTPEHHEH SHEPrUH
2.2.3 6e3 coBepuieHuss pabotbl. KoHBEKIMs, TEIIONPOBOAHOCTH,
U3JIy4YeHue
224 KonuuecTBO TEMIOTHI.




VY nenbHas TEINIOEMKOCTE BEIIECTBA C:
Q = cmAT

2.2.5

2.2.6

2.2.7

VY nenpHas Temiora nmapooodpazosanus L: Q = Lm.
VY aenbHas TeruioTa rmiaBieHus A: Q = Am.
VY nenpHas TEmoTa cropanus Tormmea : Q = gm

DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:
A =pAV

Boruncnenue pabotsl o rpaduky npoiecca Ha PV-guarpamme

[1epBbiil 3aKOH TEPMOIUHAMUKY:
Q12 =AUy + A1z = (U — Uy) +Ag;

Annabara:
Q12 =0= Ay, = (U, — U;) =AUy,

2.2.8

2.29

2.2.10

2.2.11

BTOpOﬁ 3aKOH TCPMOJVNHAMUKH. H606paTI/IMBIe IMpONHECChI

[Ipunuune! aeiictBus Ternosix MamuH. KIT/T:
Aum _ Qnarp _|qun| —1— |me'[|
[0

) )

X Harp ZHarp X Harp

n:

MakcumansHoe 3Hauenue KII/. ukn Kapno:

Ty ~Tan . T

uarp

T

warp ‘Tm

S

max N = Mgy =

ypaBHeHI/Ie TEINIOBOro OajaHca:
Ql + Qz +Q3+: 0

DJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.11

OnexTpusanus Tea U €€ MpOsBIEHUS. DJIEKTPUUECKUN 3apsii.

JBa Buaa 3apsga. DJIEMEHTApHBIM SJIEKTPUYECKUM 3apsj.

3akoH COXPAaHCHUA JICKTPHUICCKOI'0 3apdaa

3.1.2

3.13

B3aumoneiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kyiona:

B OJTHOPOJHOM BEIIIECTBE C IUAJICKTPUUCCKOM

MMPOHUITACMOCTBIO

4>

F:k|‘-'.?1|'|:}1 _ 1 _|‘-'.;"1|'1
&r” 4mes, 17

SHCKTpH‘leCKoe none. Ero ﬂeﬁCTBHC Ha

3apsiabl

QJICKTPHUYCCKUC

3.14

Hanpsk€HHOCTD 37€KTPUUECKOT0 HOJIS:

-

. F

Qr[po61-xbu‘/'1

ITone ToueuHoro 3apsjia:

OIHOPOJHOC IIOJIC:

-

E = const.

Kaptussl nMHUI HaNPsKEHHOCTH ATUX MOJIER

3.15

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJISL.
Pa3zHocTh MOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q($1 — P2) = —qAd = qU.

IloTenumanbpHas OHEPTU: 3apsaia B 3JICKTPOCTATUYCCKOM IT0JIC:

W =q¢




HOTCHHI/IEUI QJIEKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs13b HaHpH)KéHHOCTI/I moJiA U PAa3sHOCTH IMOTCHUUAJIOB JJIA

OAHOPOJHOI'O SJICKTPOCTATHYCCKOI'O I10JIA: U=Ed

[IpuHIMI cyneprno3uuy 3JIeKTPUUECKUX MOJeH:

3_1.6 E:E1+E2+...,¢:¢1+¢2+.--

[IpoBOIHUKY B 3J€KTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPH IIPOBOJHHUKA

1.7
3 Et=0

, BHYTPU U Ha MOBEPXHOCTH MPOBOJHUKA @ = CONSt

a0e JIMBIIEeKTPUKY B AJIEKTPOCTaTUYECKOM ToJie. [luaniekTpuueckas
MIPOHHUIIAEMOCTh BEUIECTBA €

KOHI[GHC&TOP . BJIGKTpOéMKOCTL KOHACHCATOpa:

q
C=—
U

3.1.9
DeKTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:

_ €8S c
= P = &(y

HapannenLHoe COCAMHCHUEC KOHACHCATOPOB:

q =CI1+CI2+---:U1 = U2 :---:Cnapann_CI+C2+---

ITocnenoBarenbHOE COCIUHEHHE KOHIEHCATOPOB:
3.1.10
1 1 1

U=Uit Uz @y =Gz = — =t e
nocua




OHeprus 3apsKEHHOI0 KOHIEHCATOpa:
qu CU? q?

3AKOHBI IIOCTOAHHOTI'O TOKA

Cwuia Toka:

3.2.1 Ar ]y

ITocrosgunsii Tok: | = const

Jlnst mocrosinHOTO TOKa ( = |t

VYcaopus CyHICCTBOBAHUA SJICKTPUUICCKOT'O TOKA.

3.2.2
Hanpsioxenne U u OJIC E
3akoH OMa aJ1d yyacTKa LeMu:
3.2.3 I v
. . - R
DIIEeKTpUYECKOe COMPOTHUBJICHHUE. 3aBUCUMOCTD
COTPOTHUBIICHUS OJHOPOJHOTO TMPOBOJHUKA OT €ro JUIMHBI U
324 ce4eHMs. Y IeIbHOE CONPOTUBIIEHUE BELIECTRA.
R l
Ucrounuku Toka. J]C uctounnka ToKa:
ACTO OHHUXCUJ
E = _CropoHnmxcun
3.2.5 q
BuayTpenHee conpoTHBIeHHE HCTOYHUKA TOKA
3akon OMa aJisi IOTHOW (3aMKHYTOW) dNeKTprueckoi menu: E
= IR + Ir, oTkyma
3.2.6 » OTKYAL




3.2.7

3.2.8

3.29

3.2.10

[TapannenbHoe cOeIMHEHNE IPOBOAHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapa}m Rl RZ

HOCHCI{OB&TGHBHOC COCANMHCHHC ITPOBOIHHUKOB:
U=Ul+U2+..,11=12=..,
RHOCJI = Rl + R2+

Pabota anekTpuueckoro Toka: A = [UL.
3akon Jxoyins — Jlenmna:
Q = I?Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

MOIIHOCTB SJICKTPUYICCKOT'O TOKA:

AA R
P=— =1L
AT {50
TermoBast MOIIHOCTB, BBIACISIEMAs HA PE3UCTOPE:
. U
P=PR=—=IU
R
MommHoCTh UICTOYHHKA TOKA!
AA
©T. CHIT _
B, = =EI
At

CBO60IIHLIC HOCUTCIIN QJICKTPUYICCKUX 3apsaa0B B
IIPOBOAHHKAX. MexaHan3MBbI IpOBOAUMOCTHU TB ép)II)IX

MCTAJUIOB, pPaCTBOPOB H pacCiljiaBOB JJICKTPOJIUTOB, Ta30B.




ITonynpoBoauuku. I101ynipoOBOIHUKOBBINA 11O/

3.3 MATHUTHOE I10JIE
MexaHU4eCcKoe B3aUMOJICHCTBHE MarHUTOB. MarHUTHOE MOJIE.
Bektop wmaruutHOM uHaykuuu. I[lpuHnun cynepno3uuuu
MarHUTHBIX IIOJICH:
331 B =By + By+...
Jluann wHAYKUMM MarHUTHOTO nons. KaprtuHa nuHMMA
UHAYKIUU MarHuTHOTO oJIst M0JIOCOBOTO u
MOJAKOBOOOPA3HOI0 MOCTOSIHHBIX MAarHUTOB
OneiT Opcrega. MarHuTHOE I10JI€ NPOBOJHUKA C TOKOM.
332 Kaptuna nuHMII WHAYKOMM MAarHUTHOTO MOJS JJIMHHOTO
o MPSIMOTO MPOBOJAHUKA M 3aMKHYTOTO KOJIBIIEBOT'O MPOBOIHUKA,
KaTYLIKH C TOKOM
Cuna Amriepa, e€ HanpaBJIEeHUE U BEIUYMHA:
F, = IBlsina
3.3.3 , e o — yroj Mexay HalpaBJIE€HUEM ITPOBOJIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA:
Fnop =l q | vBsina
I7I€ 0L — YTOJl MEXAY BEKTOpPaMHU
v
3.34
B
. JIBWKeHHe 3apsHKEHHON YacTHIBI B OJHOPOJAHOM MarHHUTHOM
moJjie
3.4 OJIEKTPOMATHUTHASA MHAYKINUA
[ToTok BekTOpa MarHUTHOM UHIYKIIMH:
3.4.1 ® = B,S = BScosa




3.4.2

SBnenue anexkTpomMarnutHON HAYKIMU. J/C unaykuun

3.4.3

3aKoH 31eKTpoMarHuTHol nuaykuuu dapanes:

AD
E = =@

Ar—0

344

DJIC MHAYKIKK B IPSAMOM IPOBOJHHUKE UTHHOM |,

ABUIXKYIIEMCS CO CKOPOCTBIO

(wll
B OJIHOPOJHOM MarHMTHOM Mose B:
| E; |I= Blvcosa

, TJIe 0. — yToJI MeX/1y BeKTopoM B u Hopmaiibio

-

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

-
>

lnv

; €CIIN

4




3.45

3.4.6

3.4.7

TO
| E; |= Blv

[IpaBuio Jlenna

I/IH,Z[}IKTI/IBHOCTI) .

, umu @ = LI
Camounnykuus. 91C caMOMHAYKIUU:

A
E:,-=—L—L ——1r,
Aty

9Hepr1/151 MAarduMTHOI'O ITOJIAI KaTyYIIKU C TOKOM:

LI?
s

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHIM A 11 BOJIHbI

3.5.1

Konebatenbubiii  koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOJ'IC6aHI/I$[ B NACAJIbHOM KOJ'IC6aTeJ'H:>HOM KOHTypeZ
[mu=muwuw+%1

11[?:] =g, = iq,,, cos( ot +@y ) =1 cos( et +qp)
®opmyna Tomcona:

T =2nVLC

, OTKyJa




CBs13p aMIUIUTYIbI 3apsja KOHJIEHCATOpa ¢ aMIUIUTYI0M CHJIBI
TOKa IpU CBOOOJIHBIX 3JEKTPOMAarHUTHBIX KOJleOaHUSIX B
U7eaIbHOM KOJIe0aTeIbHOM KOHTYpE:
gﬂm =

)

3aKoH COXpaHCHUA OHEPIrUHM B HACATIBHOM KoJIeOaTeIbHOM

KOHTYpE:
3.5.2
3.5.3 BoinyxaeHHbIC 2lIeKTpOMarHUTHbIE KosieOaHus. Pesonanc
[lepemennniit Tok. IIpon3BoacTBO, mepenada U morpedieHUE
JJIEKTPUYECKON IHEPTUU
o cu’ LI’ cu’_ LI’
+ = mx = =X — const.
2 2 2 2
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B 3JICKTPOMArHUTHON BOJHE B BaKyyMe:
355 SR
E1lBlc
356 [ITkana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimosinHENHOE pacIpOCTpaHEHUE CBETa B  OJHOPOIHOMN
cpene. Toueunslii uctoyHuK. JIyd cBera
3aKOHBI OTPAXKEHUSI CBETA.
a=f
3.6.2
olp
77777/ 77777
3.6.3 [TocTpoeHme N300paXKEHHH B IITOCKOM 3epKajie
3aKOHbBI IPEJIOMJIEHUS CBETA.
3.6.4

[Ipenomnenue ceera:

nysina = n,sinf.




AOGCOIOTHBIN IOKa3aTeNb MPETOMICHHUS:
c

Nagc = v

OTHOCHUTENBHBIN NTOKA3aTENb MPETOMIICHUS
n, 1

ng vy

nOTH -

Xox JIydell B ipu3Me.
\"1 = 1"2 . H].}']. = Hli'l
CooTHoOIIEHHE YacTOT U COOTHOIIEHHWE JUIMH BOJH IpH

nepexoae MOHOXpOMATHYCCKOI'0 CBETA UCPE3 I'paHULlY pa3Jciia

ABYX ONTHYCCKUX CPCI:

ny<n, n,
0 L
3.6.5 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHBINM yTo MOJIHOTO BHYTPEHHETO OTPAKEHUS:
, 1 ny
Sinay, = =—
Noru nq
ColOuparoriiue W pacceWBaloOImMe JIMH3BL. TOHKas JIMH3A.
DOKYCHOE paCCTOSHUE U ONTUYECKAs CHUJIa TOHKOM JIMH3BI:
3.6.6 D !
. . - F
®opmyiia TOHKOH JIUH3bL:
3.6.7 1 1 1
— 4 —=—
d f F




3.6.8

VBenuuenue, 1aBacMoe JIMH30M:

h 11l

[l=—=——

H d

F\ h
f

3

B cjIydace pacceI/IBanmeﬁ JIMH3BI:

1
D0 = F =—0,
0

[=—=

h |fl
- !

Xon nyda, IpOIIEAIIET0 JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K
e€ rmmaBHOM onTtudeckod ocu. IlocTpoeHune u3z00paxeHuit
TOYKH U OTpe3Ka MpsIMON B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

doroanmnapaT Kak onTuueckuil mpubop. I'ma3 kak onTuyeckast
cucremMa

Wntepdepennus cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBUS
HaOI0AeHUS MaKCUMYMOB nu MHHHMYMOB B
UHTep(EPEHIIMOHHOW  KapTUHE OT  JBYX  CHUH(A3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

MaKCHIMYMBI — A=2m ; m=0,£1,£2.£3, .,

vl
MITHIIMYMBET — A=(2m +1_];, m=0+1+2+3 _

e




Hudpakius cBera. [udpakumonHas pemeérka. YciaoBue

Ha6J'II-OI[eHI/I$I IIaBHBIX ~MAKCMMYMOB IIpU  HOPMaJIbHOM
MaaCHUHU MOHOXPOMATHUYCCKOI'O CBCTa C l[JIHHOfI BOJIHBI A Ha

pemérky ¢ nepuoaom d:

3.6.11
dsing,, =miA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
41.1 I'unore3a M. [1nanka o kBantax. ®opmysna [Inanka: E = hv
®oTtoHbl. DHeprus hoToHa:
E=hv= he _
=hv=—=pc
41.2
Nmnynsc potona:
_E hw h
P=C=C 72
413 ®otorddext. Onpitel A.I'. CtoneroBa. 3akoHbl GoTodPdexTa
VpaBuenue DitHmreitHa 1151 hoTodrPdexra:
E(l)OTOHa = ABbIXOAa + EKHHmG,X'
rac,
hc
E¢0T0Ha =hv = 7:
41.4

ABbeo,qa = hvxp =

2
mv max

EKHHmax - 2 eUsan




JlaBieHue cBeTa.

4.1.5 JlaBiieHHE CBETa HA MOJHOCTBHIO OTPAXKAIOIUIYIO MIOBEPXHOCTh U
Ha MOJIHOCTHIO MOMIOLIAIOLTY0 TOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [InanerapHas Mojmens aToma
[Toctynarel bopa. U3nydenue u morniomnieHne (HOTOHOB IMpH
Iepexo/ie aToOMa ¢ OAHOIO YPOBHS DHEPTUH HA JPYIOMU:
he
422 Ji.'ilv"”r :.-_ = |EH _EHJ|
Y
JIuneliuaThie CIIEKTPBI.
CrexTp ypoBHEH 3HEpruu aTomMa BOJI0pOJa:
4.2.3 13.6
—13,63B
E =——— n=123 _
n*
4.3 OU3NKA ATOMHOI'O A/1IPA
431 Hyxionnas mognens sanpa IeiizenOepra — lVBanenko. 3apsn
o sapa. MaccoBoe uncino sapa. M3otomnst
PagnoakTMBHOCTB.
Anbda-pacnan:
A A4 4
ZX—>>5Y +;He
bera-pacna.
DneKTpoHHBIN B-pacnai;
4.3.2
A A 0 =
s X—=7 Y+ je+v,
ITo3utponnslii B-pacnan:
A A 0= .
sX—=20Y + e+ v,
I'amma-usnydenue
3aKOH paJiMOaKTUBHOIO pacnaaa:
—t
4.3.3 N(t) = Ny *2T




Ilycts M — Macca paguoakTUBHOTO BelecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4

Snepusle peakuuu. JleneHne U CUHTE3 sAEp




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

®dwusuka. bazoBerit u yriyOneHHbINH ypoBHA: yueb. st 10 k1. 06meoopa3oBar.
yupexaenuit / I'.5l. Msxumes, b.b. byxosues, H.H. Cotckuii.— M.:
[IpocBenienue, 2018 — 416 c.

®uszuka. bazoBblit u yriy0iaeHHbIH ypoBHH: yueb. 11 11 k1. oOieoOpa3oBar.
yupexaenuit / I'.Sl. Msakumes, b.b. bByxosines, H.H. Cotckuii.— M.:

[Ipocsemenne, 2018 — 432 c.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. 3amaunuk nms obmeodpa3oBarenbHbIX yupexaenuii. dusuka 10 xiacc.
JL.O.I'ennenmretin, JI.A. Kupuk, .M. I'enbdrar. M.: Muemosuna, 2010.

2. Kupuk JILA., I'enpenmreiid JI.3., {uk FO.M. ®usuka. 10 ki1.: Metoanueckue
Marepuaibl g yuurens.- M.: Unekca, 2005.

3. PemvmkeBuy A Il. @usuka. 3agaunuk. 10-11 xi.: [Tocobue misg
o011e00pa3oBaTeNbHbIX yuel. 3aBeaenuit.- M.: [Ipoda, 2002.

4. Mapon A.E., Mapon E.A. ®uzuka. 10 knacc: gugaktuueckue Matepuaibli- M.:
Hpoda, 2005.

5. Kupuk JI.A. ®uzuka 9-11: CamocToaTenbHbIE B KOHTPOJIbHBIE PAOOTHI



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://academy-content.apkpro.ru/

https://myschool.edu.ru/

https://sferum.ru

https://oblakoz.ru



Ipunoxenune Nel

K padoyeil mporpamme

®uszuka (1D 9901571)

ydeOHOro npeamera « ®usuka. Yriay0JéHHbII YPOBEHb)
s odoyuarwmmxces 10 — 11 kiaaccos

TexHuveckue cpeacTsa 00y4eHust

1 Komnerotep

2 IIpoekTop

3 YcrpoiicTBa BbIBOJA 3BYKOBOW MH(OPMAIIUU — KOJIOHKH JIJIsl 03BYYHBAHUS
BCETO KJ1acca.

4 laTepakTUBHAS 1OCKa

5 OGopynoBaHue ajisi TPOBEACHUS JJAOOPATOPHBIX U MPAKTUYECKUX PaboT

6 Jlazepusiii Texnonoruueckuit ctena Nel. Jlazepnas meraninoodbpaboTka
7.Jlazepubrit  TexHomormueckuit  crenny  Ne2.  JlazepHas ~ oOpaboTka
HEMETAUTNYECKUX KOHCTPYKIMOHHBIX MaTEPUAJIOB

8 Texnonornueckuii creHy «3D Printing

9 3D npuntep FlyingBear

10 3D npunrep Elegoo

11 3D npunrep Creality

12 Kommieke «Mopckasi poOOTOTEXHUKA U CYZOMOAETU3M»

13 PenbCoBBIN MHTEPAKTUBHBIA KOMILIEKT JOCOK C CEHCOPHBIM 3KPaHOM

14 UcnibiTatenbHbIN 6acceiH

15 Cnenmanu3upoBaHHbIE CTOJBI ( MOPCKasi POOOTOTEXHUKA)
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