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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammsbl, npenactaBieHHbix B @I'OC COO, a
Takxke ¢ ydétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHus u Konuenuuu
npenoaBanus yaeoHoro npenmera «dusuka» B 00pa3oBaTEIBHBIX OPTAHU3AIUIX
Poccuiickoit ~ denmepainuu,  peaqu3yIONMX  OCHOBHBIE  00pa3oBaTEIIbHBIC
POTPaMMBI.

[Iporpamma no usuke onpeaenseT o0s13aTeNbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOTO TpeaMeTa ¢ yIETOM MEXKMPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  O0ydarouIuxcs.
[Iporpamma 1o ¢Qusuke ma€t mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3yuenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaTh
3a/layu MPO(PECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
oOy4Jaronmmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJDKEHHUs 0o0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DPU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme 1o (QusNke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHHS Kypca (PM3HMKH Ha YPOBHE CPEIHETO OOIIero 0Opa3oBaHUs: JTUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HaydHno-
METOJI0JIOTHYECKOM OCHOBOM JyIsi pa3pabOTKU TpeOOBaHUNM K JIMUHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJIbTaTaM OOyYaroIIuXCs, OCBOMBIIHX
nporpaMmy 1o (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yTIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[Iporpamma no gu3HKe BKIIOUYACT:

MJIaHUPYEMbIE PE3yJbTaThl OCBOCHUSI Kypca (PU3NKKM Ha YriayOJIEHHOM
YPOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coziep>kanue yueoHoro npeameta « Dusnka» Mo rojgaM 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEEeT NPUMEPHBIN XapakTep U MOXKET OBIThH
WCIIOJIb30BaHa YUUTENIIMU (DU3UKH JJII COCTABJICHUSI CBOUX PAOOUUX MTPOTPAMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUCCKYIO HHHUIIMATHBY YUHUTEIICH U
MPEIOCTABISCT BO3MOXHOCTH [JISl peaTu3alMi  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/IOB K TpernojaBaHnio (U3UKU HA YIIIYyOJIEHHOM YpOBHE TPH YCIOBUU
COXpaHEHMs 00s13aTeIbHOM YacTH COJiepKaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU’ 00 okpy»katomieM mupe. LLKompHBINA Kypce GUBUKH — CHCTEMOOOPA3yOIIUi
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMEHEeHHE (U3NYECKUX 3HAHMM OMpENeNUiIo Xapakrep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMHUpOBaHHE YMEHUN MPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAHUM.

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 JIOTHYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

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

Hoea cymanumapuzayuu. EE peannsanys NPeaIoyaracT HCIOJIb30BAHKE
TYMaHUTapHOTO TOTEHIHUana (U3MUECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEAINOaraeT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHMe cofiepKaHus IPOTPpaMMbI TT0 (PU3HKE JOJKHO OBITH MMOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
NPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yudeOHOro mpouecca. s yriayOnéHHOTro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHMYECKOTO 3KCIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alud (PU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoAuTcs 160 B KoHie 10 u 11 kimaccoB, 1ub0 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KjaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IUWHBIM MepedHeM. BriGop
TEMATUKH JJII 3THX BHJIOB YUCHHYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH OYPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCICAOBAHUS 3aBHUCHUMOCTEH (PU3MYSCKUX BEIUYHH W ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3WUYECKON MOJEIbIO, TTO3BOJISIONINE MPUMEHSIThH
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasieia Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KadyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHE/NpeICcKa3aHue IPOTEeKaHUs
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
(bU3UYECKOM MOJIEIH ISl CUTYAIMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHIO Y4eOHOTO Iporiecca Kypc (UMK YIIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHET0 OOIIET0 00pa30BaHMs JOJKEH U3Y4YaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT W paboOT MpakTUKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICIOBAHMSI  M3y4Yae€MbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pPaboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKne KOMIUICKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4YEHUS] PUUKHU B OOIIEM 00pa30BAHUHU SIBIISIFOTCS:

dbopMHpOBaHHEe WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
W3YUYCHHUIO TPUPOJbI, Pa3BUTUEC WX HMHTEIUIEKTyaldbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENHECKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa M3yUEHHUS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3KMKU JJisI Pa3BUTHUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

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

JlocTikeHHne 3TUX 1elied 00ecreunBaeTCsl PEIICHUEM CIEAYIOINX 3a/1ady B
MpoIiecce u3yueHus Kypca (U3uKU Ha YPOBHE CPEIHETO O0IIEero 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIKX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
(bU3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSTEIBHOE CO3JaHUE
dbu3nyeckoil MoJeNu, aJeKBaTHOW YCIOBUSAM 3aJlaud, B TOM YHCIE 3ajay
WHXXEHEPHOT0 XapaKTepa,

NMOHMMaHuEe (U3MUYECKUX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOILECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENIY;

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

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



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yueOHoro npeamera «®Duszuka» Ha YpOBHE CpEAHEro OOIIETo
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIb JElIaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HWHAMBHIYaJIbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

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

DKCIEPUMEHT M TEOpUs B Mpollecce MOo3HaHWs npupobl. Habmtonenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

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

Pons m mMecto Qu3Nku B (OPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANpSHKEHUS B LENU TMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoK jabopaTopued no ¢usuke. [Ipumepsl u3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4l MEXAHHUKHU.

Paguyc-BekTop MarepuagbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPH30HTY. 3aBHUCHUMOCTb KOOPAHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbLHON TOYKH OT BPEMEHU M UX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHICHUHAIBHOE) U MOJTHOE
YCKOpPEHHE MaTepUabHON TOUKH.

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

Hemoncmpauuu.

Mopnenb cucTteMbl OTCUETa, UIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEpPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

Habnronenue aBwkeHUs Tena, OpPOLIEHHOrO MOJ YIiIoM K TOPU3OHTY M
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, nadopamopnuvie padomul, nPAKMUKYM.

W3yuyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KCHUU.

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

N3ydenne naBUXKEHUS Tejla, OpPOIIEHHOrO0 TroOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TEIA.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

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

Tema 2. lunamuxa.



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

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJICHTHOCTh TI'PABUTALMOHHON U
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBH)KEeHUE
HeOECHBIX TN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO JIBHKCHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUKEHUS TEJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOIBEME U MAICHUU.

L{eHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxcnepumenm, nadopamoprnuvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

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



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

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

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

WccnenoBanre NBKeHHsI OpycKa MO0 HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOe W BpallaTeNbHOE IBUKCHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamleHus. Ilmedo cuiebl.
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€éTdyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PaCUYET CUII YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

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

Nmnynbe cuiibl 1 ©I3BMEHEHHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca marepuanbHOM TOUYkM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE paOOThI CHIIBI.

MOoIHOCTH CUJIBI.

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



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

Cesi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOU
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

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

TexHuyeckue yCTpoMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA IHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe INpeBpalicHUs] KUHETUYECKOM M NOTEHIHMAIbHOW 3HEPrUi INpuU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUsI TOTCHIMAIBHON YHEPTUU MPYKUHBI ¢ PaObOTOM CHUJIIBI
TPEHUS.

Omnpenenenue padOThl CWIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

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



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

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

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

['a3oBbie 3akoHBL. YpaBHeHHEe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIQy JIaBJ€HUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13p a0COMIOTHON TEMIEpaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

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

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

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

N3yueHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO HCIOJIb30BaHHE
uudpoBoii 1abopaTopun).

N3yyenune n30X0pHOro mpoiiecca.

N3yuenune nzobapHOTO mporiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHNe u BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMbl KaK CPEIHHUE 3HAYEHUS BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



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

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

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Boruucienue paboThl 1o rpaguky
npoiiecca Ha pV-auarpamme.

Tenomepenada  kKak  crmoco0 — M3MEHEHWS  BHYTPEHHEW  DHEPTUH
TEPMOJMHAMHUYECKON cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAelnbHas H  MOJIIPHAs
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
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI IMPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJIOAHOTO Tella K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI UCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CpeIbl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
WCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTUIU3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIUIOEMKOCTEM BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue annadbaTHOro mpoluecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHueHcamwus. lcrmapeHue W KuIleHWe. Y IelbHas
TEIJIOTa Mapoo0pa3oBaHU.

HacelllieHHbIE W HEHAChINIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmuyeckue n amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacimupeHue KUIKOCTEH W TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oaax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHOoe HaTsbKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckue YCTpONCTBA W  TEXHOJOTMYECKHE MPOLECCHI:  KHUJIKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe paciupeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIIICHHBIX MTAPOB.

W3mepenne abCOMIOTHOW BIIQXXHOCTH BO3JyXa M OIIEHKa MAacChl MapoB B
ITOMEIIECHUH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

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

Pa3znen 4. JiekTpoauHamMmKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

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

[ToTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IT0Js. Pa3HOCTH NOTEHLMANIOB H
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3NEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJTIOB ISl  DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CyNEePIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

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

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

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarensHOe COEMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
ANEKTPOMETP, DIEKTPOCTaTHUYECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3apPSKEHHBIX IIAPUKOB.

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
IUIACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

OneHka CHJT B3aMMOJICHCTBHS 3apSKEHHBIX TEJL.

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

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COEUHEHUH KOHIECHCATOPOB.

HccnenoBanne paspsaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanubslil 31eKmMpuiecKuii mok.

Cwuiia Toka. [TocTosiHHBIN TOK.

VYcnoBusl CyleCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McTouHukm
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTka 1EMu.

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

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHBIX 3ekTpudeckux 1eneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) D2JICKTPUYECKOW Ienmu. MOIIHOCTh HMCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Hemoncmpauuu.

N3MepeHre CUiibl TOKa U HaIPSKEHMUS.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA OT HANpsDKEHHs JJIA PEe3UCTOopa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT COMTPOTHUBIICHHS IPU TOCTOSTHHOM
HaIpPsHKEHUH.

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

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

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

YBenuuenue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toxu 6 pa3nuunbix cpeoax.

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



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPHOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOIUTAX. DJIEKTPOJUTHYECKAS TUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

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

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UCTOp, (HOTOAUON, CBETOJIMOM, TalbBaHHWKA, padUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OTHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHUBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MYeCKUX BEIUYMH, NPOBEpPKA NPEIJOKEHHBIX THUMNOTE3 (BBIOOp M3 pador,
OMMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

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

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: ABJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIbHBIE IPUOOPHI, I pOoBast T1adb0paTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIJIO00OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKarollel cpeisbl,
yTHWIM3anus OHWOOPraHMYECKOro TOIUIMBA Il  BBIPAOOTKH  «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE U KAIMJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEIECTBA, CTPOEHUE AaTOMOB WU MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eocpagpua: BnaxxHoCTh BO3yXa, 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
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTyPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHYKIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, 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.

MaruuTtHoe 1nose B BeuecTBe. GeppoMarHeTHKy, rapa- u JuaMarHeTUKHU.



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

Hemoncmpauuu.

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

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

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUXKEHUS MMy4YKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJISI 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 HHAYKIMU HA OCHOBE U3MEPEHUS CHIIBI AMITEpa.

Tema 5. InekmpomacHumnas uHOYKyu.

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

OJIC mHAyKUMM B NPOBOJHHUKE, ABWKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B I1I€NH TOCTOSHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

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

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
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, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3zpneu S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

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 KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

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

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

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

Habnronenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMILTATYIBI.

WccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoaa CBOOOHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHMM Tpy3a Ha MACCUBHOM TPYyXHUHE C IEJIbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnuie padomuol, npaKmMuKym.



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.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUI.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
ucanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CUITBI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJEOATEIbHOM KOHTYPE.

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

[lepemenHBII TOK. MOIIHOCTh IIEPEMEHHOIO TOKA. AMIUIMTYJHOE U
JEUCTBYIOIIEE 3HAUYEHUE CWJIbl TOKA W HaNpsDKEHHS MpH pasindyHou  (popme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTpeOsICHHE
IIEKTPUYECKON SHEPTHH.

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

TexHUYeCKUe YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: ANEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJEOAHUIN OT MHyKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHU.

['eneparop He3aTyXalOMIUX JIEKTPOMArHUTHBIX 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 M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

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 MEXaHHMYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHE, MHTephEpeHLUs U
TudpaKIms.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

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

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

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

[IpyHIMTBI paguoCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHHu4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neun,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakiuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBolicTBa yJbTpa3ByKa U €ro MIPpUMEHEHUE.

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

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

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, 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 OoTpaxkeHusi cBeTa. [locTpoeHne n3o0pakeHui 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 MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ucnepcus cBera. CrIoXKHBIM cOCTaB O€JIOro 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.

Xon Jyya, NpOWEIIErO JUH3Y NOJ ITPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOM
ontuyeckol ocu. IlocTpoeHne wu3zo0pakeHUH TOUYKM M OTpe3Ka MpsSAMON B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpaxuus cBera. JludpakimoHHas pemeérka. YcloBHe HaOMOACHUS
[NIABHBIX ~MaKCMMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanne CBONCTB H300paKCHUHN B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpa.

Halnronenue nucnepcuu cBera.

Habnronenue nonsipusaiuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJKUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

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

[TonyueHnue n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U TTOJSIPU3AIUN CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenne IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKMU.
Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['paHuibl  NPUMEHUMOCTH  KJAcCMYECKOW  MexaHukd.  [locrymartsl

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpaHncTBeHHO-BpeMeHHON  uHTepBasl. [IpeobGpa3zoBanusi  JlopeHiia.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnyckyaapHo-60110801 0yaiu3m.

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

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotordpdext. Onwitel A. I'. CroneroBa. 3akonsl poTodddexra. YpaBHEHHE
OunmTerHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

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

BosHoBBIE cBOMCTBa yacTull. Bonnel ne bpoia. [Inuna Bosnssl ne bpounnsa u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPOMETD,
dboTodnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  IMOJYNPOBOAHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

UccnenoBanue ¢poTope3ucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO]T OT HAIIPSKEHUS.

Tema 2. @u3zuka amoma.

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

[Toctynater bopa. U3nyuenue u nornonienre (pOTOHOB MpHU MEpexojie aToma
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 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOnronenue tMHE4aToro CekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOr0 aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

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

PanunoaktuBHOCTE. Aubda-pacnaj. OIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-nu3iny4yeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusAHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3inydenus. JJozumerpusi.

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlepekT Macchl siapa.

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

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

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

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

EauHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTUUECKUE IIPOLIECCHI: T03UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCIOJIB30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. diiemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKHX OOBEKTOB.

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

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

CoJsiHeuHas cucTema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM I10CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU W 3Boitonuu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanve rajgakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOTO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUH ISl OTIPEICIICHHS TTOJI0KECHHUSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTHKYM.

Cnioco0bl n3MepeHus: GU3NUECKUX BEJIUYUH C UCIOJIb30BaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYECKUX BEIIMYMH.
OneHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  M3MEPEHHUM, MCCIEAOBAHUM  3aBUCUMOCTEM
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001eHne U cucTeMaTH3alusl CoAepKaHUs Pa3AesoB Kypca «MexaHuKay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHB, «OCHOBBI CHENHAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHYECKOH cepax AedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEICTABICHUN
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHNUN O IPUPOJIE.

MexnpeameTHbie CBA3M.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBA3E€M C KypcaMu
MaTeMaTUKH, OUOJIOTUH, XUMUH, T€Orpauu U TEXHOJIOTHUH.

Mesicnpeomemnvle nOHAMUA,CEA3AHHBIE C UZYUEHUEM MEMOO08 HAYYHOZ20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, OSKCHEPUMEHT, MOJEINPOBaHHUE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YypPABHEHHW. TpPUTOHOMETPUYECKHE
(yHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpBI M MX NPOEKIUU HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JBWKEHHUS B JKHBOM MNPHUPOJIEC, ODKOJOTMYECKME PHUCKU TPH IPOU3BOJCTBE
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 PpEIIETKH, CHEKTpalbHBIN
aHaJIN3.

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

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND IKOOM, TeHEepaTOp MEPEeMEHHOTO TOKAa, WHIYKIMOHHAS TeUb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaauOIPUEMHUK, TEIEBU30D,
anTeHHa, Ttenedon, CBU-meub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IIPUEMHHMKH, IEPHAsI DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzukary
JIOJDKHBI OTPa)XaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYaroIIXcsi pyKOBOJCTBOBATHCSA
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
ONbITA U OMbITA AEATEIBHOCTH B MPOLIECCE pean3alMyd OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKJIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrOCs  Kak
aAKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00I11eCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO ICSATEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTh B CaMOYIIPaBJICHUU B 0Opa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBaTh C  COLUHUAIBHBIMA  HHCTUTYyTaMH B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAaM, HOCTHUKECHUSIM
POCCHUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, TUUECKOTO MOBEICHMUS,;

e CHOCOOHOCTH OLICHMBATHh CUTYAI[MI0 U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy IyIIIETO.

3CTETUYECKOIr0 BOCIIMTAHMS

e OCTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



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 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHUSA:

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

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

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOIEMbI ¢ YIETOM aHaIN3a UMEIOLTUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B  YCIOBHUSX PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznyeckoil 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
JIOKa3aTesIbCTBa CBOMX YTBEP)KICHMM, 3a/JaBaTh NMapamMeTpbl U KPUTEPUU
pELIeHHS;

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;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JacTel;
BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEIICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATH IOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIICHUWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B PA3IMUHBIX (popMarax 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;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMii W CcMAr4arth
KOH(JIMKTHI;

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

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACHCTBHHA C y4€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yJbTaThl COBMECTHON PabOTHI;

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;

OCYIIECTBIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEJIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M  BOOOpaxkeHHWe,  OBITh
UHUINATUBHBIM.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

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

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

paclMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(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 Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

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

HYMOIMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM 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;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIMOHAILHOEC
COCTOSIHUE JpPYTHX, YUYWUTHIBATH €r0 TPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH  BHICTPAWBATh
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[TPEMETHBIE PE3VJIbTATDBI



K xonuy oOyuenuss B 10 knacce mpeaMeTHbIe pe3ysbTaThl HA YIrIIyOJIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMHA  (QU3UYECKON TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENeH (Qu3nyeckux Teln u
IPOLIECCOB (SIBJICHUI): HWHEpLHUANbHAs CHUCTEMA OTCYETA, AOCOJIIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOrO (KPUCTAIIMYECKOT0) TeNa, UACAbHBIN ra3, TOUCYHBIN 3aps/l,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAaHUYECKHE TMPOIECChl U  SBJICHUA,
UCIIOJIB3YSI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HpIOTOHA, TPUHLMI  OTHOCUTENIBHOCTH ['anmuiies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAHUYECKOMN
DHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCJIOBHSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MTpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIyJbCa U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble mojokeHus MKT wu 3akoHBI MONEKyJsIpHOW (GUBUKUA W
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIJIOBOIO JBWKEHUS €r0 YacCTHUIl, CBA3b JABICHUS UICAIBHOTO
rasa ¢ KOHLEHTpalUMeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3AKOH



COXPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCaxX), IPU ATOM HUCIOIb30BaTh
MaTeMaTH4eCKOe BBIpAKEHUE 3aKOHOB, YKa3bIBATh yCIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, MCHOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsja, 3aKOH KyioHna, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUI CYINEPIO3UIUU IJIEKTPUUECKUX
MOJIEN, IPU ATOM yKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroga, 3akonsl @apanes 11 3J1€KTpoIin3a);

OMHKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CUCTEMBI TEJ, CHUIIA,
MOMEHT CHWJIbI, [JaBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
DHEPrusi, MEXaHWuecKas SHeprus, padoTa CWibl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWIa TSHKECTH, CUJia YIPYrOCTH, CUJia TPEHUS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
9HEprus ynpyroi jgedopmaii  MPYXUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
SHEPIusl MJCAIBHOTO OJHOATOMHOTO rasza, paboTa HJeallbHOIO Tas3a,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEIIS; AIEKTPUUECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaNpspKEHHOCTh TOJIE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJIEKTPUKE, MOTEHIMAN BJIEKTPOCTATHYECKOTO TOJIs,
pa3HOCTh  MOTEHIIMAJIOB,  AJEKTPOJBIKYIAs  CWJla, CWia  TOKa,
HaMpspKeHWE, MOIIHOCTh  TOKa, OJJIEKTpUuYeckass €EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHHE yYacTKa LEMHU C MOCJIEI0BAaTEIbHBIM U
napajuielIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI SJIEKTPUUECKOTO MOJIA
KOHJIEHCATOPA;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUs  (PU3NYECKHX  SIBJICHUMA:
MEXaHUUYECKOE JIBUKEHUE, TEIJIOBOE JIBMIXKEHHUE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXeHUE, nuddy3us, ucrnapeHue,
KUIIEHUE W KOHJIEHCAIIMS, TIJIaBJICHUE U KPUCTAIIIU3al[1s, HAalTPaBJIECHHOCTh
TerIonepeaayu, JAEKTpU3alrs Tel, SKBUIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO TTPOBOHUKA,

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpOBaTh pe3yJbTaThl IMOTYyYEHHON
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TpaduKoB ¢ YU4ETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, IENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIA METOJ M3MEPEHUS, OLICHMBATh aOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NIOJIyYeHHBIE PE3yJbTaThl MU JeJaTh BBIBOJ O CTaTyce IIPEIJIOKEHHON
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax yd4eOHOro OJKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢u3nyecKux TEOpUil NpH HCHOJIB30BAaHUM MAaTEMaTHYECKHX METOA0B
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
y4ETOM TMOJIYYEHHBIX PE3YyJIbTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluy 3HAaHUM U3 IPyTuX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKH, B OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUH, @ TAK)KE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIB30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPHUPOBAHUS U MHTEPIPETALINN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4YaeMyl0  HHPOpPMAIMI0O W  OIEHHUBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX 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 TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISATE MOTUBAIMIO K OyayIiei mpohecCHOHaNbHON ACSITENbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonny oOyuenusi BII knacce mpeaMETHbIE pe3yJbTaTbhl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUINA:

NOHUMAaTh pPOJb (U3MKK B  HKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYECHUE OINUCATEIBbHOM, CHCTEMATU3UPYIOILEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIWN (pU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3MUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpPa B OOIIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (Qu3Mdeckux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsl, TApMOHUYECKHE KOIeOaHus, MATeMaTUYECKU MasTHUK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJIe0aTeNbHBIN KOHTYD, TOHKas JIMH3a, MOJIeJIell aToMa, aTOMHOTO si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DSJEMEHTE OJJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
dororddexra, mepBeld U BTOpoW mocTynatel bopa, npuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiA0OBOTO M MACCOBOTO YMCEN U 3HEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsl s1ipa, SHEPTHUSI CBA3U S1pPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
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 MU300pakeHUe, CO3JaBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHOM  3aBUCHUMOCTHU



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  W3MEPEHUW, JellaTb  BBIBOABI IO  pe3yjibTaTam
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOUTDH OMBITHI 10 MPOBEPKE MPEIIOKEHHON TUIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0I0/1aTh TpaBmiia OE30MaCHOTO TPyia MPU MPOBEICHUN UCCIICIOBAHUN
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIE€ATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuath pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(u3MYEeCKO MOJIENbI0: HAa OCHOBAaHWM aHallM3a YCJIOBHUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MaTEeMaTHYECKUX METOJOB pEIICHUd  3ajad,
IPOBOJUTH PAcU€Thl HA OCHOBAHWH MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUYETOM IOIYYEHHBIX
pe3yNbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca (PU3MKH, a TAK)KE UHTErpaluy 3HAHUW U3 IPYTHUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY pacCyKJICHUI ¢ ONOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX TIPOLIECCOB;

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

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;

IPUMEHATH pa3jnyHble COcoObl paboThl ¢ MH(popmanuen (GU3nIecKoro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpepadOTKM M MpEeAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON HH(OpPMALNU, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

HPOSIBIISIT OpraHu3alMOHHbIE U MMO3HABaTEJIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpyIIlEe C HCIOJHEHUEM pPa3IUYHBbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYyMIbl, PALIMOHAIBHO PACIPEACIATh AEATEIbHOCTh
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIaJ KaXIOTro U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1.HAYUHBIN METO/I IIO3HAHUSA ITPUPO/IbI
. bubnuotexa [JOK
1.1 H 5
Y IIHBIH MOTOZL TOSHAHL HPHPOIS! https://m.edsoo.ru/7f41c97c
1.2 CrapToBasi TMarHoCTHUKa 1 1 0
Hroro mo pazneny 6
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kunematitia 10 1 https://m.edsoo.ru/7f41c97c
bu6mmorekxa [IOK
22 Auramika 10 https://m.edsoo.ru/7f41c97c
N bubnuotexa [JOK
2.3 5 1
Cratuka TEEpAOTO TENA https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
24 10 1
SaKOHLI COXPAHCHHS B MeXaHiie https://m.edsoo.ru/7f41c97c
Hroro no pazneny 35
Pa3znen 3.MOJIEKYJSAPHASA ®U3UKA U TEPMOJUHAMHUKA
bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUU 15 1 https://m.edsoo.ru/7f41c97¢
3.2 Tepmoaunamuka. TernoBble MalIMHBI 20 1 bubnmoreka [JOK
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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33 ArperaTnble cocTosHus BemecTBa. Da3oBbie 14 Bubsmorexa IIOK
: Tepexopl https://m.edsoo.ru/7f41c97c
Hroro no pazneny 49
Paznen 4.9JIEKTPOAUHAMUKA
bubmuoreka [JOK
41 DUEKTpHHICCKOE NOle 24 https://m.edsoo.ru/7f41c97¢
. . bubnmoreka [JOK
4.2 II 24
OCTOMHHBIH SICKTPHHCCIII TOK https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. T
3 OICH B PASIIITHBIX Cpeitax 6 https://m.edso0.ru/7f41c97c
Hroro no pazgeny 54
Pazgen 5.@U3UMUYECKUHN IPAKTUKYM
. bubnuotexa [JOK
o1 Dusieckiit IPAKTHKyM 16 16 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 16
bubmuoreka [JOK
P 1
S3CPBHOS BPEMA 0 https://m.edsoo.ru/7f41c97c
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1.2JIEKTPOIUHAMHUKA
bu6mmoreka [IOK
11 Marnutioe roze 13 https://m.edsoo.ru/7f41c97¢c
1.2 CrapToBas IMarHOCTUKA 1 1 0
bu6mmoreka [IOK
1. 1 1
3 IICKTPOMATHHTHAS HHAYKLUHS 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
21 Mexareckne korebaris 10 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/7f41c97c
53 MexaHU4YeCKHE U 3JIEKTPOMArHUTHBIE 10 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
2.4 2 1
Onritka > https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 60

Paszea 3.0CHOBBI CIIELTIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocuoset CTO

5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny )
Pa3znen 4 KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 KopryckyJspHO-BOIIHOBOH Ayai3m 15 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 Dusitka atoma > https://m.edsoo.ru/7f41c97c
43 ®du3uKa aTOMHOTO s/1pa U dJIEMEHTapHBIX 5 bubnuorexa [JOK
' YaCTHII https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 25

Pa3pnea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmorexa [IOK
5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 12 httos://m.edsoo.ru/7fA1c97c
Hroro no pazgeny 12
Pa3nen 6.OU3UNUYECKHUN MPAKTUKYM
bu6mmorexa [IOK
6.1 o i 16 16
HRTHCCIHH HpAICTHESA https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 16
Pazgen 7.0 BOBIIAIOILIEE IIOBTOPEHHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
' JESTEIIbHOCTH, IPHOOPETEHHOTO TPU https://m.edsoo.ru/7f41c97c
u3yueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PeszepBHOE Bpems 10 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kontpoabnbsie IIpakTHyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 ®uszuka — pyHIaMeHTalbHas HayKa O 1 bubnunoreka [JOK
pupoJie 02.09.2024  https://m.edsoo.ru/7f41c97c
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bu6mmoreka [IOK
UCCIEeIOBaHUS (PU3NYECKUX SIBICHUN 02.09.2024  https://m.edsoo.ru/7f41c97c
DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
3 no3HaHus npuposl. Habmonenue u 1 bubmorexa LHOK
' 03.09.2024  https://m.edsoo.ru/7f41c97c
9KCIIEPUMEHT B (pu3HKe
4 CrniocoOrbl n3mepeHust GpU3NYECKUX 1 bub6nuoreka [IOK
BEJIMYMH 03.09.2024  https://m.edsoo.ru/7f41c97c
AOCOTIOTHAS M OTHOCUTEIbHAS
5 MOTPELTHOCTH U3MEPEHUH (PU3NUECcCKuX 1 bubmmorexa [OK
P P 04.09.2024  https://m.edsoo.ru/7f41c97c
BEJINYUH
MopenupoBanue B pusuke. Ponb u
MecTo (U3UKU B (POPMUPOBAHUU
6 COB qu;HHOITI Ha(b‘llfoﬁ II:a TUHBI MUPa 1 1 bubmiorexa HOK
p . Y P p L 09.09.2024 = https://m.edsoo0.ru/7f41c97c
B MIPAKTHYECKOU JIEATEbHOCTH JIFOACH.
CraproBasi JUarHOCTHKA.
Mexanunueckoe aBmxkenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh 1 bu6mmorexa [IOK
MEXaHMUYECKOTro BkeHus. llpsamas n 09.09.2024  https://m.edsoo.ru/7f41c97c

oOparHas 3a/1a4i MEXaHUKU
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Panuyc-BekTop MaTepuanbHON TOUKH,
€ro MPOEKIUU Ha OCH KOOPIHHAT.

[leHTpOCTpEMUTEIBHOE U TIOJIHOE
YCKOpEHHUE

8 Tpaexropus. [lepemenienue. bubmmorexa [JOK
10.09.2024  https://m.edsoo.ru/7f41c97c
CxopocTb. X mpoeKuuu Ha OCH
KOOpJIUHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE

9 nsuxkenue. ['paduyeckoe onrcanue bubnuorexa [JOK
PaBHOMEPHOTO IPSIMOJIMHEMHOTO 10.09.2024  https://m.edsoo.ru/7f41c97c
JIBUKCHHUS

10 CrnoxeHue nepeMenieHuii U CKOpOCTEe. bubnuorexa [JOK
Pemenue 3anau 11.09.2024  https://m.edsoo.ru/7f41c97c
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubnunoreka [JOK
[IpsiMonrHEHOE NBMKEHHE C 16.09.2024  https://m.edsoo.ru/7f41c97c
MTOCTOSITHHBIM YCKOPEHUEM
I'paduueckoe onucanwue

12 MIPSIMOJIMHENHOTO JBUKEHHUS C bubmmorexa [TOK

16.09.2024  https://m.edsoo.ru/7f41c97c
MTOCTOSITHHBIM YCKOPEHUEM
CBoOosHOe najieHue. Y CKopeHue

13 CBOOOHOTO Na/IeHUs. 3aBUCUMOCTh bubnmoreka [JOK
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS OT 17.09.2024  https://m.edsoo.ru/7f41c97c
BPEMEHH U UX rpapuKu

14 JIBm>keHue Tena, OpOIIeHHOTO MO/ bu6mmorexa [IOK
YTJIOM K TOPU30HTY 17.09.2024  https://m.edsoo.ru/7f41c97c
KpuBonuHelinoe nBuxeHue. /[BrxeHne
M0 OKPYXHOCTH. YTJIOBas U JIMHEHas

15 ckopoctb. [lepuona u yacrtora. bubmorexa HOK

18.09.2024  https://m.edsoo.ru/7f41c97c
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KonrponsHas pabora o Teme

bubmuoreka [JOK

1
0 "Kunemartuka" 23.09.2024  https://m.edsoo.ru/7f41c97c
IIepBb1if 3ak0H HproTOHA.

17 NHepuuanbHble CUCTEMBI OTCUETA. bubnuoreka [IOK
[Ipunuun otHOocuTenbHOCTH ["anumest. 23.09.2024 @ https://m.edsoo.ru/7f41c97c
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOJ€eHCTBYIOIIAs CHIIA. bubnuorexa [IOK
Bropoii 3akon HeroTona. Macca 24.09.2024  https://m.edsoo.ru/7f41c97c

19 Bzaumopeiictue ten. Tperuit 3akoH bu6mmoreka [IOK
Hprorona 24.09.2024  https://m.edsoo.ru/7f41c97c
[TpuHIMIT CynIeprIo3uUU CUJL.

20 P;)mellilne 3a};1aqua i I:/IMCHGHI/IG bubnmorexa LOK

P 25.09.2024  https://m.edsoo.ru/7f41c97c
3akoHOB HploToHa
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJIICHTHOCTh TPABUTAIIMOHHON U bubmmorexa [TOK
. P B 30.09.2024  https://m.edsoo.ru/7f41c97c
WHEPTHOUW MacChl

99 Cuiia TSKeCTU U yCKOpEHHE bubnmnoreka [JOK
CBOOOTHOTO TTa/IeHUs 30.09.2024  https://m.edsoo.ru/7f41c97c
JIBr>keHre HeOeCHBIX Te U X

93 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnnorexa [JOK
KOCMMYECKasi CKOPOCTb. 3aKOHBI 01.10.2024  https://m.edsoo.ru/7f41c97c
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 01.09.2024  https://m.edsoo.ru/7f41c97c
Cuna tpenus. [Ipupona u BUzIbI cui

25 T eHI/ISIp JIBH)KeIfHep B I)lKI/I KOéITH U Tase bubmmorexa [JOK

peri. ! 02.10.2024  https://m.eds00.ru/7f41c97c
C Y4ETOM CHJIbI COIPOTUBIICHUSI CPEIbI
26 Hasnenue. I'mapocraruyeckoe bubnmoreka [JOK
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nasinenue. Cuna Apxumena 07.10.2024  https://m.edsoo.ru/7f41c97c
AGCOIIOTHO TBEPAOE TEIO.
27 [TocTynarenbHOe U BpaliareabHOE bubmmorexa [TOK
07.10.2024  https://m.edsoo.ru/7f41c97c
JBM>KEHUE TBEPJOTO Tela
28 MOMEHT Cuiibl OTHOCUTEIBHO OCH bubmmoreka [JOK
BpauieHus. [1nedo cubl 08.10.2024  https://m.edsoo.ru/7f41c97c
CrnosxeHue cuil, NpUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TskecTu Tena. bubnuorexa [JOK
VYcnoBust paBHOBECUSI TBEPAOTO Tea. 08.10.2024  https://m.edsoo.ru/7f41c97c
Bunel paBHOBecHs
bu6mmorexa [IOK
30 Pemerme 38724 09.10.2024  https://m.edsoo.ru/7f41c97c
31 KontponbHas paboTa mo teme bubnmnoreka [JOK
"Tunamuka. CtaTvka TBepAoro rena" 14.10.2024 = https://m.edsoo.ru/7f41c97c
NMnynsc MaTepralbHOW TOYKH,
32 CHUCTEMBI MaTEPUAIbHBIX TOUEK. L{eHTp bubnuotexa [JOK
Macc CUCTEMbI MaTEPUAIbHBIX TOUEK. 14.10.2024  https://m.edsoo.ru/7f41c97c
Teopema o IBHXKEHUU IIEHTPa Macc
NMITyIibe CHITBI 1 I3MEHECHHE
33 UMITyJIbca Tella. 3aKOH COXPaHEHUS bubnuorexa LIOK
15.10.2024  https://m.edsoo.ru/7f41c97c
UMITylIbca. PeakTHBHOE IBUKEHHE
MoMeHT uMItyibca MaTepUATBHON
34 Touku. [IpencraBienne o coxpaHeHUN bubnnorexa [JOK
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX 15.10.2024  https://m.edsoo.ru/7f41c97c
MOJISAX
bubmuorexa [JOK
3 Pemmerre saza 16.10.2024  https://m.edsoo.ru/7f41c97c
36 PaGora cuibl Ha MajOM U Ha KOHEYHOM bubnmoreka [JOK
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nepemennennn. ['papuyeckoe 21.10.2024  https://m.edsoo.ru/7f41c97c
MPEACTABICHUE pa0OTHI CHIIBI.
MOomHOCTh CHIIBI
Kunernueckas sueprus. Teopema 00
37 M3MCHEHUN KMHCTHYCCKOM SHEPT U bubmorexa OK
. P 21.10.2024  https://m.edsoo.ru/7f41c97c
MaTepUaIbHOU TOUKH
[ToTeHnuanpHbIC U HEMMOTEHIIUATLHBIE
38 cwibl. [ToTeHIMaIbHAS SHEPT U bubmorexa LHOK
] 1 prHt. 22.10.2024  https://m.edsoo.ru/7f41c97¢c
Bropas kocMuueckast CKOpocThb
Tperbst KocMuYecKast CKOpocTh. CBS3b
paboThl HEMOTCHITUAIBHBIX CHII C
39 M3MEHEHUEM MEXaHUYECKON IHEPTUur bubmorexa LHOK
P 22.10.2024  https://m.edsoo.ru/7f41c97c
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON YHEPTUU
Yrupyrue u Heynpyrue CTOIKHOBEHHUSI.
40 VYpaBuenue bepnyiu aiis uieanbHOM 23.10.2024 bubmorexa HOK
P PHYIDIH AL 1A o https://m.edso00.ru/7f41c97c
KHUJTKOCTH
41 KonrtponbHas pabota no teme "3aKoHbl bubnnorexka [JOK
COXpaHEHUs B MEXaHUKe" 05.10.2024  https://m.edsoo.ru/7f41c97c
PasButue npencTaBieH O IPUPOIC
42 TEIUIOTHI OIZHI([)BHBIe nononce}II)HsII) l\i[KT bubmorexa [JOK
) ) 05.11.2024  https://m.edsoo.ru/7f41c97c
Huddysus. bpoyHoBCcKOe ABMKEHNE
CrpoeHue ra3000pa3HbIX, )KUIKUX U
43 TBEPJBIX Te. XapaKTep ABMKECHUS U bubmorexa HOK
PA L paxIep A 06.11.2024  https://m.edso00.ru/7f41c97c
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
Macca u pa3Mepbl MOJIEKYJ (aTOMOB).
44 Konnqecho Bep ecTBa l_i]OC"(FOSIHHaSI) bubmorexa OK
B ' 06.10.2024  https://m.edsoo.ru/7f41c97c

ABoraapo
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45 Temnepatypa. TemnnoBoe paBHOBecCHE. bubmumoreka [IOK
[lIxana [enbcus 07.11.2024  https://m.edsoo0.ru/7f41c97c
bu6mmoreka [IOK
40 Petrictiite safa 11.11.2024  https://m.edsoo.ru/7f41c97c
. bubmmoreka [JOK
47 HrealtbHBIH ras. 1'a30Bbie 3aKOHEL 11.11.2024  https://m.edsoo.ru/7f41c97c
48 VYpasuenune MenaeneeBa-Knanerpona. bubnuorexa [JOK
Pemtenue 3agau 12.11.2024 @ https://m.edsoo.ru/7f41c97c
49 AOcomtoTHas TemrepaTtypa. 3aKkoH bubnnoreka [JOK
JlanpToHa 12.11.2024  https://m.edsoo.ru/7f41c97c
50 H3omnporiecchl B UA€aIbHOM rase ¢ bu6mmoreka [IOK
MOCTOSSHHBIM KOJINYECTBOM BEIECTBA 13.11.2024 @ https://m.edsoo.ru/7f41c97c
I'padudeckoe npeacraBiicHue
51 Hfog)poueccom i30TepMa, H30X0pa, bubmorexa HOK
18.11.2024  https://m.edsoo.ru/7f41c97c
nuzobapa
bu6nmoreka [JOK
52 Ocuosoe ypasrenne MKT 18.11.2024  https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
>3 Pemterite aza 19.11.2024  https://m.edsoo.ru/7f41c97c
CBs13b aOCOTIOTHON TeMIEepaTyphbl
TEPMOJUHAMHYECKON CHCTEMBI CO
54 CpeIHEN KNHETUYECKOHN 3HEepruen bubnmorexa LIOK
19.11.2024  https://m.edsoo.ru/7f41c97c
MOCTYNAaTEILHOTO TETIIOBOTO
JBIDKEHUS €€ YaCTHI]
55 O06001eHre U cucTeMaTr3aIs 3HaHUIA bubnuorexa [JOK
o teme "OcuoBel MKT" 20.11.2024  https://m.edsoo.ru/7f41c97c
56 KouTponbhas pabota no teme bubnmoreka [JOK
"OcnoBbl MKT" 25.11.2024  https://m.edsoo.ru/7f41c97c
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TepmoauHaMuueckas cucTema.
3agaHue BHEMIHUX yciaoBui st T/
cucTeMbl. BHeNIHUE 1 BHYTPEHHHE

bubmuorexa [JOK

57 i T,
napametpel. Tlapamerpst T/] cnerensl 25.11.2024  https://m.edsoo.ru/7f41c97c
KaK Cpe/IHHE 3HAYCHUS BEJTUYHH,
OIUCHIBAIOIINX €€ Ha
MHUKPOCKOITHYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 CamonpousBoiibHas penakcarus T/ bubmorexa [JOK
P pesarean 26.11.2024  https://m.eds00.ru/7f41c97¢
CUCTEMBI K TETIJIOBOMY PaBHOBECHIO
Mojenp nieabHOro ra3a B
59 TepMOJIMHAMUKE. Y CIIOBUSA bubmorexa LHOK
oA . 26.11.2024  https://m.edsoo.ru/7f41c97c
MIPUMEHUMOCTH ATOU MOCIIH
VYpaBuenne MeHneneena-Kiamnelipona
60 U BRIPaXXEHHE I BHYTPEHHEN bubmorexa [TOK
P yip 27.11.2024  https://m.edsoo.ru/7f41c97c
SHEPTUU
Bripaxkenue nst BHyTpeHHEH SHEprun
61 OJTHOATOMHOTO HJICaJIbHOTO Ta3a. bubmuorexa [JOK
KBazucrarnueckne n HecTaTHUECKUE 02.12.2024 = https://m.edsoo.ru/7f41c97c
TIPOIIECCHI
DnemeHTapHas paboTa B
62 TepMoarHamMuKke. Beranciaenue paboTs bubnmnoreka [JOK
o rpaduky mporecca Ha pV- 02.12.2024  https://m.edsoo.ru/7f41c97c
JTrarpamMme
Temnmonepenaua kKak crnocod
63 W3MeHeHus1 BHyTpeHHel snepruu T /1 bubmmorexa [JOK
yIP P 03.12.2024  https://m.edsoo.ru/7f41c97c
CUCTEMBI 0€3 CoBepIIeHUs PadOThI
64 KonBekuusi, TemaIonpoBOgHOCTD, bubnnorexka [HOK
U3JIy4eHue 03.12.2024  https://m.edsoo.ru/7f41c97c
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KommnuectBo Temnorsl. TemioéMKOCTh
Tena. Y ienpHas u MOJIsipHas

bubmuorexa [JOK

65 TEIIOEMKOCTH BeEIlleCTBa. Y AeIbHAas 04.12.2024 ' https://m.edsoo.ru/7f41c97¢c
TEIIOTa CrOPaHuUs TOILTUBA
66 Pacuér xonuyecTBa TEIIOTHI pU bubnmoreka [JOK
Terionepeaye 09.12.2024  https://m.edsoo.ru/7f41c97c
67 [TonsaTre 06 anrabaTHOM Mpolecce. bubnnoreka [JOK
[lepBrlii 3aKOH TEPMOAMHAMUKHI 09.12.2024  https://m.edsoo.ru/7f41c97c
KomnnuecTBo TeminoTel U paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEH SHepruu bubmmorexa LOK
10.12.2024  https://m.edsoo.ru/7f41c97c
Tl cuctemsbl
Bropoii 3ak0H TepMOIUHAMUKH IS
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuorexa [JOK
npoueccoB. HeobpaTumoctsb 10.12.2024  https://m.edsoo.ru/7f41c97c
MIPUPOIHBIX MTPOIECCOB
70 [TpuHIMITBI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
mamuH. KITJ] 11.12.2024  https://m.edsoo.ru/7f41c97c
7 MaxkcumansHoe 3Hadenue KIT,. Iuxn bu6nmoreka [JOK
Kapno 16.12.2024  https://m.edsoo.ru/7f41c97c
72 Pemenue 3amau bubmmorexa [TOK
16.12.2024  https://m.edsoo.ru/7f41c97c
DKOJIOTUYECKUE aCTIEKThI
73 HUCIOJIL30BAHMUS TEIJIOBLIX JIBUTAaTEIICH. bu6mmorexa [IOK
TenoBoe 3arpsi3HEHUE OKpYKarolen 17.12.2024  https://m.edsoo.ru/7f41c97c
Cpensl
bubmuorexa [JOK
4 Pemerme s 17.12.2024  https://m.edsoo.ru/7f41c97c
75 O06o001IeHre U cCTeMaTU3alus 3HaHUN bubnmoreka [JOK
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o teme "Tepmoauuamuka. Termosbie 18.12.2024  https://m.edsoo.ru/7f41c97c
MaIIuHbI"
KonrponsHas pabora o teme
76 "Tepmoaunamuka. TenaoBbie bubmmorexa [IOK
" ' 23.12.2024  https://m.edsoo.ru/7f41c97c
MaIluHBI
[TapooOpa3zoBanue U KOHIACHCAITHSL.
77 Ucnapenue u kunenue. Y neinbHas bubmmorexa [IOK
' 23.12.2024  https://m.edsoo.ru/7f41c97c
TEIUI0Ta NapooOpa3oBaHUs
HacpllieHHbIe ¥ HEHACHIIIICHHBIE MTAPhI.
KavecTBeHHas 3aBUCUMOCTD
TUIOTHOCTH U JIaBJICHUS HACBHIIIIEHHOTO
78 napa OT TEeMIIEPaTyphbl, KX bubmmoreka [IOK
HE3aBHCUMOCTh OT 00bEMa 24.12.2024  https://m.edsoo.ru/7f41c97c
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIIepaTypbl KUTIEHUS OT JaBJCHUS B
KHUJIKOCTH
79 BrnaxHocTs Bo3ayxa. AGCOTIOTHAS U bubnunoreka [JOK
OTHOCHTEJbHAs BIaKHOCTb 24.12.2024  https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
80 P
CHICHHE salad 25.12.2024 | https://m.edsoo.ru/7f41c97¢c
TBépnoe Teno. Kpucrammueckue u
81 amopdHbIe Tena. AHU30TPOTIHS bubmmorexa [OK
- ) 14.01.2025  https://m.edsoo.ru/7f41c97c
CBOWCTB KPHUCTAJIJIOB
[InaBneHue n KpUCTATUIU3ALIMSL.
82 V nenpHas TEI0Ta [IaBICHUS bubnnorexa [IOK
) 14.01.2025  https://m.edsoo.ru/7f41c97c
CyO6numarus
83 Hedopmariu TBEpAOTO TENA. bubnmoreka [JOK
Pactsokenue u cxxatue. Cnur. Monyinb 15.01.2025  https://m.edsoo.ru/7f41c97c
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HOmnra. IIpenen ynpyrux nedhopmaruii

TennoBoe pacMpeHue KUIKOCTEN 1

84 TBEPJBIX Tell. AHTaPMOHH3M TCILIOBBIX bubmmorexa [IOK
PABE T AHrAp 15.01.2025  https://m.edso0.ru/7f41c97c
KOJIeOaHUH YaCcTHI] BEIICCTBA

85 [Ipeobpa3zoBanue sHEPrun B PazoBbIX bubmmoreka [JOK
nepexogax 16.01.2025  https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK

86 Y 0

PABHEHIE TEIIOBOTO batatica 20.01.2025  https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK

87 P

CHICHHIE saAat 20.01.2025  https://m.eds00.ru/7f41c97¢
[ToBepXHOCTHOE HATSIKCHHE.

88 Kanunnsipueie siBnenus. Jlapnenue noja bubmuorexa [JOK
HCKPUBJICHHON MTOBEPXHOCTHIO 21.01.2025  https://m.edsoo.ru/7f41c97c
*)unkoctu. Popmyia Jlamiaca
O06o0meHre 1 cucTeMaTr3aIs 3HaHHHA

89 1o Teme "ArperaTHble COCTOSTHUS bubmorexa HOK

P " 21.01.2025  https://m.edsoo.ru/7f41c97c
BemiecTBa. PazoBbIe MEPEXOIbI
Kontponbnas paboTa mo teme
90 "ArperaTHble COCTOSIHHSI BEIIECTBA Brbmmozexa [IOK
| ’ 22.01.2025  https://m.edsoo.ru/7f41c97c
da30BbIC IEPEXOIBI
DIIeKTpU3anus Tel U €€ MPOSBICHUS.

01 DIeKTpuyecKui 3apsia. [IBa Buaa bubnuotexa [JOK
AIEKTPUIECKUX 3apsaaoB. [I[poBogHUKH, 27.01.2025  https://m.edsoo.ru/7f41c97c
TUDIIEKTPUKU U TIOTYTTPOBOAHUKHU
DneMeHTapHBIA JICKTPUICCKUIN 3apsI.

92 3akoH coxp aHCHUS 3;§KT qucxorz " bubmorexa LOK

P P 27.01.2025  https://m.edsoo.ru/7f41c97c
3apsaa

93 B3aumoneiictBue 3apsinoB. Todueunsie bubnmoreka [JOK
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3apsibl. 3akoH Kymona 28.01.2025  https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
94 P
cHcHie sanat 28.01.2025  https://m.edsoo.ru/7f41c97c
95 Onekrpuueckoe nose. Ero neiicteue Ha bubnmoreka [JOK
JJIEKTPUYECKUE 3apAbl 29.01.2025  https://m.edsoo.ru/7f41c97c
Hanpssk€HHOCTB IIEKTPUYECKOro
nosisi. [IpoGnbIit 3apsiz. Jluanu bubnnorexa [JOK
96 N
HaNPsKEHHOCTHU JIEKTPUYECKOTO MOJIA. 03.02.2025  https://m.edsoo.ru/7f41c97c
OAHOPOIHOE ANEKTPUIECKOE TT0JIe
[ToreHmanpHOCTH
97 ANEKTPOCTATHUYECKOTO 1oJIsl. PasHoCTh bubmmorexa [JOK
P ’ 03.02.2025  https://m.edsoo.ru/7f41c97c
MMOTCHIIMAJIOB U HAIIPSDKCHUE
[ToTenuuansHas >HEeprus 3apsaa B
98 KT L(I)CTaTquCKOAE noJie Il)_[OHTCH uan bubmmorexa [JOK
P ' B 04.02.2025  https://m.edsoo.ru/7f41c97c
ANEKTPOCTATHYECKOTO TIOJIS
CBs13b HANPSHKEHHOCTHU TOJS U
99 a3HOCTHU MOTEHIUAJIOB JIJIS bubmorexa HOK
P 04.02.2025  https://m.edsoo.ru/7f41c97c
ANEKTPOCTATUYECKOTO OIS
100 [IpuHIun cynepno3unumn bubnnoreka [JOK
AIEKTPUUYECKUX MOJIEeH 05.02.2025  https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
101 P
CHICHHE sajat 10.02.2025  https://m.edsoo.ru/7f41c97c
102 ITone Toueunoro 3apsna. [lone bubmuoreka [IOK
pPaBHOMEPHO 3apsHKEHHOM chephl 10.02.2025  https://m.edsoo.ru/7f41c97c
[Tone paBHOMEpPHO 3apsiKEHHOTO MO
103 00BEmy mmapa. [lone paBHOMEpHO bubmorexa HOK
Y Hape PABHONED 11.02.2025  https:/m.edsoo.ru/7f41c97c
3apsHKECHHON OECKOHEUHOU TIOCKOCTH
104 [IpoBOTHHUKH B IEKTPOCTATHUECKOM bubnmuorexa [JOK
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nose. YCI0BHe PaBHOBECHS 3apsi/IOB 11.02.2025  https://m.edsoo.ru/7f41c97c
105 JAMAAEKTPUKH U TIOJYITPOBOIHUKH B bubnunoreka HOK
3JEKTPOCTATUYECKOM T10JIe 12.02.2025  https://m.edsoo.ru/7f41c97c
Konpaencarop. 21eKTpoEMKOCTh
106 KOHJIEHCATOpa. DIEKTPOEMKOCTD bubmmorexa [JOK
ILIOCKOT0 KOHJCHCATOpa 17.02.2025  https://m.edsoo.ru/7f41c97c
107 [TapamiensHOE COeIMHEHNE bubnnorexa [JOK
KOHJICHCATOPOB 17.02.2025 | https://m.edsoo.ru/7f41c97c
108 ITocnegoBarenbHOE COCAUHEHNE bubmuorexa [JOK
KOHJICHCATOPOB 18.02.2025  https://m.edsoo.ru/7f41c97c
109 DHeprus 3apssKeHHOTO KOHAeHcaTopa bubmorexa [JOK
18.02.2025  https://m.edsoo.ru/7f41c97c
bubnuotexa [JOK
110 Pemerue saax 19.02.2025 https://m.edsogru/7f41097c
111 JIBu>keHHe 3apsSKEHHON YaCTHUIIbI B bubnuoreka [IOK
OJTHOPO/IHOM 3JIEKTPHUUECKOM T10JIe 25.02.2025  https://m.edsoo.ru/7f41c97c
bubnuoteka [JOK
12 Petnerne sazias 25.02.2025 https://m.edsogru/7f41c97c
113 O06001eHre U cucTeMaTu3aIis 3HaHU bubnuoteka [JOK
o Teme "DeKTpudeckoe mojue" 26.02.2025  https://m.edsoo.ru/7f41c97c
114 KonrponsHas pabora o Teme bubnuoreka [IOK
"DnexTpudeckoe moie" 26.02.2025  https://m.edsoo.ru/7f41c97c
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS
115 CYILIECTBOBAHUS TOCTOSIHHOTO bubmorexa HOK
> MEKTPHHECKOTO TOKA 27.02.2025  https://m.edsoo.ru/7f41c97c
bubnnoreka [HOK
116 Heroumicn Toka. Hanpsicerine n S1C 03.03.2025 https://m.edsogru/7f41097c
117 3akon OMa 1St y4acTKa ILeTIH. bu6mmoreka [IOK
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DIIEKTPHUUYECKOE COMPOTHUBIICHHE 03.03.2025  https://m.edsoo.ru/7f41c97c
3aBUCHMOCTb COTIPOTHBIICHUS
118 OJIHOPOJIHOT'O IIPOBOJIHUKA OT €0 bubnuoreka [IOK
JUTMHBI U TJI0ILAU TTOTIEPEYHOT0 04.03.2025 | https://m.edsoo.ru/7f41c97¢c
CCUCHUS
119 VY ienbHO€E CONPOTUBIICHUE BEILIECTBA. bu6mmoreka [IOK
Pemenne 3agau 04.03.2025 = https://m.edsoo.ru/7f41c97c
120 ITocnegoBarensHOE, MapamieabHOE, bu6mmorexa [IOK
CMEIIAaHHOE COEJIMHEHNE TTPOBOTHUKOB 05.03.2025 | https://m.edsoo.ru/7f41c97¢c
121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUUECKUX bubnuoreka [IOK
neneit. [Ipasuna Kupxroda 10.03.2025  https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
122 Pemerie sanas 10.03.2025 https://m.edsogru/7f41c97c
123 Pabora anexktpuyeckoro Toka. 3akoH bubnnorexka [JOK
Jxoyns —Jlenna 11.03.2025  https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
124 Penterre sazat 11.03.2025 https://m.edsogru/7f41097c
MoIIHOCTb IEKTPUUYECKOTO TOKA.
125 TenmoBas MOIIHOCTH, BhIICIsAEMas Ha bubmmorexa [IOK
12.03.2025  https://m.edsoo.ru/7f41c97c
pesucrope
bu6mmorexa [IOK
126 Pemterrte saza 17.03.2025 https://m.edsogru/7f41097c
127 O/IC u BHyTpEeHHEE CONPOTHUBIICHHE bubnmoreka [JOK
HMCTOYHHUKA TOKA 17.03.2025  https://m.edsoo.ru/7f41c97c
128 3akon OMa i MOJIHOH (3aMKHYTOH) bubnmoreka [JOK
AIEKTPUUECKOM 1enHn 18.03.2025  https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
129 Pemterrte 3azat 18.03.2025 https://m.edsogru/7f41097c
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bubmuoreka [JOK

130 MOIIHOCTh UCTOYHUKA TOKA 19.03.2025 httos://m.edsoo.ru/7fA1c97c
bubmuorexa [JOK
131 Koporioe sambikatiite 01.04.2025  https://m.edsoo.ru/7f41c97c
132 KonzeHcarop B ienu noCTOSSHHOTO bubnuoreka [IOK
TOKa 01.04.2025  https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
133 Petuertne sazias 02.04.2025  https://m.eds00.ru/7f41c97¢
134 Pemenue 3amau mo teme "I1ocTOSTHHBIN bu6mmoreka [IOK
3IEKTPUYECKUN TOK" 02.04.2025  https://m.edsoo.ru/7f41c97c
135 Pemenue 3agau mo treme "llocTostHHBIN bubmuorexa [JOK
AIEKTPUUYECKUN TOK" 03.04.2025  https://m.edsoo.ru/7f41c97c
136 Pemenue 3agau nmo teme "llocTostHHBIN bubmuorexa [JOK
ANEKTPUYECKUN TOK" 07.04.2025  https://m.edsoo.ru/7f41c97¢c
O060061IeHre U cucTeMaTu3alus 3HaHU!
137 o TeII\J/Ile "I[TocTosTHHBII Z)J'ICKI:I“ WYECKUU bubmmorexa [OK
" P 07.04.2025  https://m.edsoo.ru/7f41c97c
TOK
138 KonTponbhas padota no teme bubnnoreka [JOK
"[TocTOSIHHBIN 37eKTpUYECKUI TOK" 08.04.2025  https://m.edsoo.ru/7f41c97c
DnexTpuuecKas MpoBOANMOCTh
139 aSJ'II/I'-II)HI)IX BE efTB ;[neK WYCCKHH bubmorexa HOK
P HHECTE. P 08.04.2025  https://m.edsoo.ru/7f41c97c
TOK B MeTaJTax. CBepXIpPOBOIUMOCTD
DNEeKTPUUECKUN TOK B paCTBOpaX U
140 acruiaBax 3JEKTPOJIUTOB. 3aKOHBI bubmmorexa [JOK
P P ' 09.04.2025  https://m.edsoo.ru/7f41c97c
Ddapagest 1S SIEKTPOIH3a
. bubnuorexa [JOK
141 DUICKTPHHECIHH TOK B rasax. [Liasma 14.04.2025  https://m.edsoo.ru/7f41c97c
142 DNEeKTPUUYECKHUI TOK B BAaKyyMe. bubnuorexa [JOK
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BakyymHbie npu6opsl 14.04.2025  https://m.edsoo.ru/7f41c97c
143 DJIEKTPUUYECKUIN TOK B bubnunoreka HOK
IIOJIyIIPOBOIHUKAX 15.04.2025  https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
144 HonynposoHiioBbie pHOOPL 15.04.2025  https://m.edsoo.ru/7f41c97c
@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U HANIPSIKEHUSI
B LIENU TIOCTOSIHHOT'O TOKA MPHU
MTOMOIIY aHAJIOTOBBIX M LU(PPOBBIX
145 HU3MEPHUTEIIbHBIX HpI/I60p0Bf?II?IJII/I bubmorexa LHOK
. 16.04.2025  https://m.edsoo.ru/7f41c97c
"3HaKOMCTBO C HUPPOBOI
nabopartopueii o ¢puzuke. [Ipumepsl
U3MepeHus: GU3NICCKUX BEITUYHH TIPH
MTOMOIIIM KOMIIBIOTEPHBIX JaTYHUKOB"
Pu3nYeCcKUil IPAKTUKYM 110 TEME
146 "N3yueHne HepaBHOMEPHOTO bubnuoreka [IOK
JBUKEHUS C LETIBIO ONPeIeNeHUs 21.04.2025 | https://m.edsoo.ru/7f41c97¢c
MIHOBEHHOH ckopocTH"
Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenune ycKOpeHusl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
147 JIEI/I)KCHI/II/I o HaKI.])IOHH(?/I)'I HJ'II:)CKOCTI/I" bubnnorexa [IOK
21.04.2025  https://m.edsoo.ru/7f41c97c
nmy "HccnenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHHU TIPU
PaBHOYCKOPEHHOM JBH>KEHUN"
Pu3NYECKU MPAKTUKYM 110 TEME
148 "N3mepeHue ycKOpeHHsl CBOOOTHOTO bubnmoreka [JOK
najgenus” win "M3yuenue nBUxKEHUs 22.04.2025 | https://m.edsoo.ru/7f41c97¢c

Temna, OpOIIEHHOTO TOPU30HTAIBHO"
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149

150

@uU3NYECKUM IPAKTUKYM 110 TEME
"M3yuyeHue NBUKEHUS TeJla 1Mo
OKPYKHOCTH C IMTOCTOSIHHOM MO MOJTYJIIO
ckopocthio" win "MccnenoBanue
3aBUCUMOCTH TIEPHO/Ia OOpaIeHHs
KOHHYECKOTO MasITHHKA OT €TI0
napamerpos”

®u3nyUecKuil NPAKTUKYM IO TEME
"N3MepeHue paBHOICUCTBYIOIIEH
CHWJIBI IPU ABMXKEHUU OpycKa Mo
HaAKJIOHHOH IIOCKOCTH" WIIN
"[IpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHU JIBUKEHUS
Opycka 1o HaKJIOHHOM ITOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl”

bubmuorexa [JOK
22.04.2025 | https://m.edsoo.ru/7f41c97¢c

bubmuorexa [JOK
23.04.2025  https://m.edsoo.ru/7f41c97c

151

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnemoBanue 3aBUCUMOCTH CHIT
YIOPYTOCTH, BOSHUKAIOUIUX B IIPYKUHE
U pE3MHOBOM 00pasIe, OT X
nepopmanuun" unn "M3ydyenue
JBUKEHMSI CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IIEPEKUHYTON Yepe3 JIETKUI
61oK"

bu6mmoreka [IOK
28.04.2025  https://m.edsoo.ru/7f41c97c

152

@u3NYeCKUil IPAKTUKYM IO TEME
"N3mepenune kodhduiimenta TpeHus mno
BEJIMYMHE YTIIOBOr0 KO3 HIMeHTa
3apucumocTd FTp(N)" wu
"UccnenoBanue NBIKEHUS OpyCKa 1O
HaKJIOHHOH IJIOCKOCTH € MIEPEMEHHBIM

bu6mmorexa [IOK
28.04.2025 | https://m.edsoo.ru/7f41c97¢c
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KO3 PHUIUEHTOM TpeHHS" WU
"M3yueHue IBUKEHUS TPy3a Ha BaIy C
TpeHueM"

153

154

@uU3NYECKU IPAKTUKYM 110 TEME
"NccnenoBanue yciaoBU paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpauieHus" win "KoHcTpyupoBaHue
KPOHUITEHHOB U pacuéT CUJI
ynpyroctu" nim "M3ydenue
YCTOMUYMBOCTH TBEPAOTO TENA,
HMMEIOIIETO TUIONIaAb OMophI"

du3nuecKuil MpakTUKyM 110 TeMe
"N3MmepeHue umiyibca Tea 1o
TOpMO3HOMY IyTH" WK "M3mepenne
CHJIBI TATH, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI U MOIITHOCTH CHITBI
aru" win "CpaBHEHUE U3MEHEHUS
HMITyJIbCa TeJla C UMITYJIbCOM CHIIBI"
niu "HccrenoBanyue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3auMozeiictBun" wiu "M3mepenue
KMHETUYECKOM SHEPruu Tela 1o
TOPMO3HOMY ITyTH"

bu6mmoreka [IOK
29.04.2025  https://m.edsoo.ru/7f41c97c

bu6nmoreka [JOK
29.04.2025 | https://m.edsoo.ru/7f41c97¢c

155

@u3NYeCKUil IPAKTUKYM IO TEME
"N3yueHne u30TepMHUECKOTO
nporiecca (PeKOMEHI0BaHO
UCMOJIb30BaHUE IU(POBOIL
nabopatopun)" wium "U3ydenue
HU30X0pHOTro npouecca” uiu "N3ydyenue

bu6mmorexa [IOK

30.04.2025 https://m.edsoo.ru/7f41c97c
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n3obapHoro mporecca” mwiu "[IpoBepka
YpaBHEHHUS COCTOAHUSA"

156

157

@uU3NYECKU IPAKTUKYM 110 TEME
"Usmepenue yneapHo# TemioéMkocTu"”
unu "VccnenoBanue mpoiecca
OCTBIBaHHMS BelIeCTBA" WIN
"UccienoBanue agnabaTHOro
npouecca" unu "M3ydenue
B3aMMOCBS3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
U TeMIEepaTypbl KUIEHUS KUAKOCcTEn"

du3nuecKuil MpakTUKyM 110 TeMe
"N3yueHne 3akOHOMEPHOCTEN
WCIIapeHus KUIKOCTEN" nin
"N3mepenune yaenbpHON TEMI0Th
raBieHus Jpaa" unn "M3ydenue
CBOMCTB HACBIILIEHHBIX apOB" WU
"N3mepenue abCOIIOTHON BIaKHOCTH
BO3/lyXa M OLIEHKa Macchl IapoB B
nomenieHun". Msmepenue

KO3 pHIIMEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

05.05.2025

05.05.2025

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c

158

@u3NYeCKUil IPAKTUKYM IO TEME
"Habmroienue npeBpamieHust SJHEpruu
3apsKEHHOI0 KOHIEHCATOpa B
SHEPTUIO U3TYUYEHUS CBETOANOAA" NN
"N3yueHue npoTeKaHus TOKa B LIETIH,
coJieprKallel KoHaeHcarop' win
"Pacnipenenenue pasHOCTH

06.05.2025

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c
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MIOTEHLIMAJIOB (HAIPSKEHUs ) IpU
[I0CJIEI0BATEIHOM COEIMHEHUN
KOHJIEHCATOPOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmenoBaHue CMEIIIAHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"U3MmepeHue y1enpHoro

bu6mmoreka [IOK

159 CONPOTUBIICHUS TPOBOIHUKOB" WU 06.05.2025  https://m.edsoo.ru/7f41c97c
"UccnenoBanue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITbI
HakanuBaHus"
Ou3nyecKkuil MpakTUKyM IO TeMe
"Habmronenue anexrpoiaunsa" uim
"U3mepenue 3apsiaa 0JHOBAJIEHTHOTO
160 noHa" win "Uccnegosanue bu6mmoreka [JOK
3aBUCUMOCTH COTIPOTUBIICHUS 07.05.2025  https://m.edsoo.ru/7f41c97c
TEPMOPE3UCTOPA OT TEMIIepaTyphl" WiIn
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEPUCTHKU auoa"
PesepBubIil ypok. O600mICHHE 1
161 CI/ICTEM&TI/ISZIII)I/ISI 3HaH1/H?L1u 110 TEME bubmorexa LOK
12.05.2025  https://m.edsoo.ru/7f41c97c
"KunemaTuka"
PeszepBHbIil ypok. O000IICHHE 1
162 CI/ICTI;MaTI/ISZI_II)I/ISI 3HaHI/II;Iu 10 TEME bubnnorexa [IOK
12.05.2025  https://m.edsoo.ru/7f41c97c
"Jlunamuka"
PesepBabIil ypok. O600IIeHHE 1
163 CHCTEMaTH3ZLI:HH 3HaHI/II;IH 10 TEME bubmmorexa [TOK
13.05.2025  https://m.edsoo.ru/7f41c97c
"CraTtuka TBEpa0ro Tena”
164 PesepBubIil ypok. O600meHIE 1 bu6mmoreka [IOK
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CHCTEMATH3aLMs 3HAHWI 110 TEME 13.05.2025  https://m.edsoo.ru/7f41c97c
"3aKOHBI COXpaHEHHS B MEXaHUKE"
PesepBHelil ypok. O600mIeHHE 1
165 CHCTEMAaTHu3allMs 3HAHUH 110 TeMe 1 bubmuorexa [JOK
"OCHOBBI MOJIEKYJIIPHOKMHETHYECKOM 14.05.2025  https://m.edsoo.ru/7f41c97c
teopun"
PesepBHrlil ypok. O6o0mieHue u
166 CHCTEMaTHU3allMsl 3HAHUH 110 TeMe 1 bubmuorexa [JOK
"Tepmonnnamuka. TernaoBbie 19.05.2025  https://m.edsoo.ru/7f41c97c
MaIIuHBI"
PesepBHrlil ypok. O6o0mieHue u
167 CHCTEMAaTHU3alMs 3HaHHUH 110 TeME 1 bubmuorexa [JOK
"ArperatHbie COCTOSIHUSI BEIIECTBA. 19.05.2025  https://m.edsoo.ru/7f41c97c
dazoBble Tepexopl"
PesepBHelIit ypok. O6001IeHNEe 1
168 CI/ICleMaTI/I3ZpI/I$I 3H&HI/II7LIu 10 TeMe 1 20.05.2025 bubmorexa HOK
. B | R https://m.edso00.ru/7f41c97c
DIIEKTPUUYECKOE TTOJIE
PesepBHelIit ypok. O6o01ieHne 1
169 CI/ICTEM&TI/BZ pm{ 3H&HI/II7LIu 10 TeMe 1 bubmorexa HOK
" LVI . 20.05.2025  https://m.edsoo.ru/7f41c97c
[ToCcTOSIHHBIN TEKTPUUYECKUIN TOK
PeseprubIil ypok. O600meHHE 1
170 CI/ICTEM&TI/ISZPI/ISI 3HaHI/II;IH o TeMe 1 bubmorexa [JOK
" B " 21.05.2025  https://m.edsoo.ru/7f41c97c
Toku B pa3NUYHBIX Cpeax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
BzaumopericTBue MOCTOSHHBIX
1 MAarHuTOB ¥ IIPOBOJHUKOB C TOKOM 1 bubmorexa [JOK
POBOA ' https://m.edsoo.ru/7f41c97c
MarunutHoe nosne. ['unoreza Ammnepa
BekTop MarHMTHO#M MHIYKIIHH.
2 [Tpun pI/Il'I CyIepIo3H Ifz IVLIIal"HI/ITHBIX 1 bubmorexa [JOK
P UH yHep B . https://m.edsoo.ru/7f41c97c
nosielt. JInHuM MarHuTHOW MHAYKIMU
3 MarsuTtHO€ 110J1€ IPOBOJHUKA C TOKOM. 1 bubnnorexa [JOK
OmneiT OpcTena https://m.edsoo.ru/7f41c97c
4 Cwita Amriepa, e€ HampaBJICHUE U 1 bu6mmoreka [JOK
MOJYJIb https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
5 Pemrenne 3agau 1
a https://m.edsoo.ru/7f41c97c
5 ITpumeHneHne 3akoHa Amnepa. 1 bubnuoreka [IOK
DNEKTPOU3MEPUTENBHBIE PUOOPHI https://m.edsoo.ru/7f41c97c
Cuna JlopeHiia, €€ HanpaBJICHUE U
7 MOAYJb. JIBHKEHHUE 3apsKEHHOU 1 bubnnorexka [JOK
YaCTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/7f41c97c
noJje
bu6mmorexa [IOK
8 P 1
CHICHHE 3aAak https://m.edsoo.ru/7f41c97c
b K
9 PaGora cuel JlopeHniia 1 nbsmorexa LO

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK

10 P
clieHie sajad https://m.edso0.ru/7f41c97c
MarHuTHOE I10JIe B BEIICCTBE.
11 ®deppomMarHeTUKu, mapa- u bubmorexa OK
PP > 1P https://m.edsoo.ru/7f41c97c
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenne bubmmorexa LIOK
PP P https://m.edsoo.ru/7f41c97c
(beppoMarHeTUKOB
13 Pemenue 3agau mo reme "MarautHoe bubmuorexa [JOK
nosie" https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
14
CTaproBas AMATHOCTHIE https://m.edsoo.ru/7f41c97c
SIBJICHHE SIEKTPOMArHUTHOM
15 uHAyKIuy. [ToTok BeKTOpa MarHUTHOU bubmorexa HOK
ALY KIUTH. p https://m.edsoo.ru/7f41c97c
UHTYKITUH
bu6nmoreka [JOK
1
6 SAC munyumn https://m.edsoo.ru/7f41c97c
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMU bubnmnoreka [JOK
®Dapanes https://m.edsoo.ru/7f41c97c
18 Buxpesoe anekrpuueckoe nosie. Toku bubnnorexka [JOK
Dyko https://m.edsoo.ru/7f41c97c
19 OJIC uHAYKINY B ABUKYIIAXCS bubnmnoreka [JOK
MIPOBOJHUKAX https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2 P
0 cHieHHe satat https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
21 IT J
pasuio Jlertia https://m.edsoo.ru/7f41c97c
22 NunyktuBHOCTh. KaTymika bubnmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HWHAYKTHBHOCTHU B LCTIU ITOCTOSAHHOI'O

https://m.edsoo.ru/7f41c97c

TOKa
SBnenue camounaykuuu. 3/C bubmuorexa [JOK
23
CaMOUHIYKLHH https://m.edsoo.ru/7f41c97c
24 OHeprusi MarHUTHOTO NOJIsL KaTYILIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHMTHOE 110JIE https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
25 Pemenne 3amau
A https://m.edsoo.ru/7f41c97c
26 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6mmoreka [IOK
1o TeMe "DyeKTpoauHaMUKa" https://m.edsoo.ru/7f41c97¢c
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"JnexTpoauHaMuka" https://m.edsoo.ru/7f41c97¢c
Konebarenpuasg cucrema. CBOOOIHBIE
28 konebanus. 'apMoOHHYECKHE bubmorexa HOK
-1 ap https://m.edsoo.ru/7f41c97¢c
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bu6mmoreka [IOK
OIMCAaHUE KOJIEOATENBHBIX IBHKEHUN https://m.edsoo.ru/7f41c97¢c
DHepreTuveckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHUYECKUX KOJIEOaHUI U3 UX bubmorexa HOK
P https://m.edsoo.ru/7f41c97¢c
HSHEPreTUYECKOro U KHHEMATUYECKOTO
OIIMCaHM
bu6mmorexa [IOK
31 A OaHui
MILTHTY /12 1 (pasa Konebanui https://m.edsoo.ru/7f41c97¢c
[Tepuox u yacrota xonebanumii. [lepuox
39 MaJIbIX CBOOOIHBIX KOJIeOaHU bu6mmorexa [IOK

MaTeMaTH4ecKoro MasTHuka. [lepuon
CBOOOJHBIX KOJIEOaHH NPYKUHHOTO

https://m.edsoo.ru/7f41c97c
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MassTHHKa

33 3aryxaromye KojeOaHusl. bubnunoreka HOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
34 A €0
BTOKOIEOAHI https://m.eds00.ru/7f41c97c
bu6mmoreka [IOK
35 P
CHICHHE 3a/ad https://m.edsoo.ru/7f41c97c
Ypoxk-koHpepennus "MexaHndecKue
36 K:ﬂe6aHH;1) BpM 3HI>IKaJH>HI>IX bubmorexa LOK
,},] https://m.edsoo.ru/7f41c97c
UHCTPYMEHTaX
37 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6mmoreka [IOK
o TeMe "Mexanndeckue Kojiedanus" https://m.edsoo.ru/7f41c97¢c
38 DNEKTPOMAarHUTHBIE KOJICOAHMS. bubnuotexa [JOK
KonebarenbHblit KOHTYD https://m.edsoo.ru/7f41c97c
dopmyna Tomcona. CBA3b aMIIUTY Il
39 3a 1:1 Z KOHJIEHCATOPA C aMILJIUT ()y; bubmorexa LOK
DAL A p e https://m.edsoo.ru/7f41c97c
CHWJIBI TOKA B KOJICOATEThHOM KOHTYpE
40 3aKOH COXpaHEHUsl YHEPTUU B bubnmnoreka [JOK
ujeanbsHOM KoliebaTeIbHOM KOHTYpe https://m.edsoo.ru/7f41c97c
3aryxarolue 3JIeKTPOMarHuTHbIE
41 KosieOauusl. BeIHyXIeHHBIE bubmorexa HOK
' YA https://m.edsoo.ru/7f41c97c
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHsIit TOK. Pezncrop n
42 KOHIEHCATOP B I[ENN IEPEMEHHOT'O bubmmorexa LOK
p P https://m.edsoo.ru/7f41c97¢c
TOKa
43 Karymika MHIyKTUBHOCTH B LIENIN bubnuoreka [IOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/7f41c97c
44 3akoH OMa AJi 3JIEKTPUIECKOM bubnmoreka [JOK
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OCMUIICPEMECHHOI'O TOKA

https://m.edsoo.ru/7f41c97c

MontHOCTb IEPEMEHHOI'O TOKaA.

45 AMIUIUTYJHOE U JEUCTBYIOIIIEE bubmmorexa [IOK
YA JICHCTBYIOM https://m.edso0.ru/7f41c97c
3HAUEHUE CHJIbI TOKA U HAMIPSHKCHHUSI
46 PesonaHc B dIIEKTPHUYECKO LIETH bubmmorexa [IOK
p H https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
47 P
CHICHHe sajat https://m.edsoo.ru/7f41c97¢c
W neanpueiif TpanchopMartop.
48 HHOI/BBO CTBE He(be paqa I/Ip bubmmorexa [IOK
P a » TTEpeAL . https://m.edsoo.ru/7f41c97c
noTpedIeHUE IIEKTPUICSCKONH YHEPTHH
DKOJIOTHYECKUE PUCKU TIPH
[IPOU3BOJICTBE AJIEKTPOIHEPTUU.
49 Kp JIBT i I/ICHOJ'II)SOII;)aHI/ISIp bubmmorexa [IOK
YIRTYP . https://m.edsoo.ru/7f41c97¢c
JIEKTPOIHEPTHH B TTOBCETHEBHOMN
SKU3HUA
bu6nmoreka [JOK
50 P
CHLICHHE 3312 https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
51 P
CHietme sajat https://m.edsoo.ru/7f41c97c
O0001IeHne 1 cucTeEMaTU3aINS 3HAHUI
52 1o TeMe "DIEeKTPOMarHuTHbIE Eubmorexa IIOK
" P https://m.edso0.ru/7f41c97c
KOJIeOaHus
53 MexaHn4ecKHre BOJTHBI. bubmuorexa [JOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/7f41c97c
54 CBoiicTBa MEXAaHNYECKUX BOJIH Eubmorexa IIOK
https://m.edsoo.ru/7f41c97¢c
95 3ByK. XapakTepUCTUKH 3ByKa bubnmoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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56 Wndpassyk u ynaprpassyk. LllymoBoe bubmumoreka [IOK
3arpsA3HEHUE OKPYKAIOIIEH Cpe/Ibl https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
S7 P
ctietie sazat https://m.edsoo.ru/7f41c97c
58 DNIEKTPOMArHUTHBIE BOJIHBI. bubnmoreka [JOK
W3nyyenue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/7f41c97c
59 OHeprus 3NeKTPOMArHUTHBIX BOJIH. bubnunoreka [JOK
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/7f41c97c
[IIkana 31eKTPOMarHUTHBIX BOJIH.
60 [TprMeHeHue IeKTPOMAarHUTHBIX BOJTH bubmmorexa LOK
P P https://m.edsoo.ru/7f41c97c
B TEXHUKE U OBITY
[TpuHIMIBE paTuOCBI3U U
61 TeneBuaeHus. Paguonokanus. bu6mmoreka [IOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.edsoo.ru/7f41c97c
OKPY’KaIOIIeH cpeibl
62 KonTponbHas padbora no teme bubnuoreka [IOK
"Konebanus u BogHbI" https://m.edsoo.ru/7f41c97c
63 Caert. 3aKOH NPSMOIMHEHHOTO bubnmnoreka [JOK
pacnpocTpaHeHus CBETa https://m.edsoo.ru/7f41c97c
Pemienue 3a1au Ha MpUMEHEHUE 3aKOHA
64 MPSIMOJIMHEMHOTO paclpOCTPaHEHUS bubmmorexa [OK
p pacpoctp https://m.edsoo.ru/7f41c97c
cBeTa
65 OTtpaxenue ceta. [Limockoe 3epkano. bubnuotexa [JOK
Cdepudaeckoe 3epkano https://m.edsoo.ru/7f41c97c
[Ipenomnenue cBera. AGCOMIOTHBIN U
. bubnmoreka [JOK
66 OTHOCHUTEIIbHBIN MOKa3aTeilb

npenomiieHus. [loaHoe BHyTpeHHEee

https://m.edsoo.ru/7f41c97c
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oTtpaxkeHue. [IpenenbHslil yromn
IIOJIHOTO BHYTPEHHETO OTPAXKECHUS

Pemenue 3agau Ha npuMeHEHUE

bu6mmoreka [IOK

67 3aKOHOB OTPaXeE eJIOMIIE
HOB OTp HIA M TIPCIIOMITCHIA https://m.edsoo.ru/7f41c97¢c
cBeTa
Xon nydeit B mpusme. ucnepcust
. bubmuorexa [JOK
68 cBera. CloXKHBIA cocTaB 0eJI0ro cBera.
https://m.edsoo.ru/7f41c97c
LBer
69 JInnssl. POKyCHOE pacCTOSIHUE U bubnnorexa [JOK
onTHYecKas Cuiia JIMH3EI https://m.edsoo.ru/7f41c97c
20 [MocTpoenne n3o0pakeHuii B TMH3AX U bubnnorexa [JOK
HUX CUCTEMaX. YBEJIUUEHUE JINH3EI https://m.edsoo.ru/7f41c97c
Pemenne 3a1a4 Ha mocTpoeHue
71 M300paKEHU, ITOIIYUYAEMBIX C bubmorexa [JOK
p ’ ya https://m.edsoo.ru/7f41c97c
IIOMOIIIBIO JTUH3
72 I'ma3 xak onTuyeckas cucreMa bubmorexa [JOK
https://m.edsoo.ru/7f41c97c
Pemenue 3amau. [Ipenensl
73 vl I/IMeHI/IMOf:[TI/I re(leHeT MYECKO bubmorexa [JOK
p p https://m.edsoo.ru/7f41c97c
ONTUKU
74 CKopocTb cBETa U METO/IBI €€ bubnnoreka [JOK
MU3MEPEHUS https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
75
Aucnepens caera https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
76 Huarepdepenring ceera
pdepern https://m.edsoo.ru/7f41c97c
77 KorepeHnTHbIE HCTOUHUKHU. Y CIIOBUS bubnuoreka [IOK

HaOJI0IeHUST MAKCUMYMOB U

https://m.edsoo.ru/7f41c97c
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MHWHUMYMOB

78 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK

7 lpumenenne uurepepeniin https://m.edsogru/7f41c97c
bubmuorexa [JOK

80 Jludppaxuus caera https://m.edsogru/7f41097c

81 Judpakunonnas pemeérka. Y cioBue bubnnorexa [HOK

HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK

82 Pemterre 3azat https://m.edsogru/7f41097c

83 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK

ITonmapuszanus ceera https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [JOK

84 Pemerre 3a1as https://m.edsogru/7f41c97c

85 CBeToBbI€ BJICHUS B IPUPOJIE bubmmorexa [OK
https://m.edso0.ru/7f41c97c

86 O00011eHne U cCUCTEMaTU3ALNS 3HAHUI bu6nmoreka [JOK

o Teme "OnTuka" https://m.edso0.ru/7f41c97c
87 KonTtponbHas pabora o Teme bubmuorexa [IOK
«OnTuka» https://m.edsoo.ru/7f41¢c97c
['paHuIIBl TPUMEHUMOCTH

88 KJIACCUYECKONM MEXaHUKH. 3aKOHBI bu6mmorexa [IOK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/7f41c97c
OTHOCHUTEIILHOCTH

89 [ToctynaTel cnenuaibHON TEOPUH bu6mmorexa [IOK
OTHOCUTEITbHOCTH https://m.edsoo.ru/7f41c97c

90 [IpocTpaHCcTBEHHO-BPEMEHHOU bubnuorexa [JOK
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untepBail. [IpeobpazoBanus Jlopenua. https://m.edsoo.ru/7f41c97c
YcioBre NpUYUHHOCTH.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.
3ame IeHHE BPEMEHH M COKpAIlCHUE
JUTMHBI
01 DHeprusi U UMITYJIbC PEISTUBUCTCKOMN 1 bubnmoreka [JOK
YJACTULILI https://m.edsoo.ru/7f41c97¢c
CBs13b Macchl € SHEPTUEN U UMITYJILCOM
92 eJIITUBUCTCKON YaCTHIIbI. DHEPI U bubnnorexa [IOK
P HpL P https://m.edsoo0.ru/7f41c97¢c
ITIOKOs
93 PaBHOBECHOE TEILUIOBOE U3IyUEHNE bubmorexa LIOK
y https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
94 3 B
QKON CMeTeHIA Buta https://m.edsoo.ru/7f41c97¢c
95 I'nnoreza M. I1nanka o KkBaHTax. bubmuorexa [JOK
DoToHEI https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [JOK
% DHEPIHs M HMITYILC POTOHA https://m.edsoo.ru/7f41c97¢c
97 ®otosdp¢ext. OnbiTo A. T bubnuoreka [IOK
CroneroBa. 3akoHs! hoTorddexTa https://m.edsoo.ru/7f41c97c
VYpaBHeHnue DiHIITEHA 17151
98 doroapdekra. "Kpacnas rpanuna” bubmmorexa LIOK
- P parmh https://m.edsoo.ru/7f41c97¢c
doroaddexra
99 Hasnenue ceera. Omnbite [1. H. bubmuorexa [JOK
Jlebenena https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
100 B i
O/THOBBIC CBOHCTRA HACTHIL https://m.edsoo.ru/7f41c97¢c
101 Bomnsr ne bpoitnst. [[muHa BosHEI 1€ bu6mmoreka [IOK
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Bpoiins u pa3meps! o0nacTu
JIOKAJIM3aI|H JIBYIKYIIIEICS YaCTHIIBI

https://m.edsoo.ru/7f41c97c

102 KopnyckynsipHo-BOTHOBOM Ayain3m bubmmorexa LIOK
pHyCRyIAp o https://m.edsoo.ru/7f41c97c
103 Judpakius 37eKTpOHOB Ha bubnuoreka [IOK
KpHUCTaJuIax https://m.edsoo.ru/7f41c97c
Crenuduka u3MepeHU B MUKPOMHUDE.
104 COO?HS)I_HGHI/IH Helcj)n e eHéHH:CTepr bubmmorexa [JOK
N peA https://m.edsoo.ru/7f41c97c
I'eitzenbepra
bubmuorexa [JOK
105 P
CUICHHE IPAQHICCKHX 33121 https://m.edsoo.ru/7f41c97c
N bubmuorexa [JOK
1 P
06 CHICHHE PACHCTHRIX 3a1ad https://m.edsoo.ru/7f41c97c
KonTponbhas paboTa mo remam: Bu6 10K
nonMMoTeKa
1 7 n T " "K -
0 OCHOBI{C 0", "OpHyCKyMpHO https://m.edsoo.ru/7f41c97c
BOJTHOBOM JTyaJlu3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
108 aroma. IlmanerapHas Moelnbs aToMa bubmmorexa LIOK
: P a https://m.edsoo.ru/7f41c97c
Pesepdopna
bu6mmorexa [IOK
109 IT b
OCTYIaThl bopa https://m.edsoo.ru/7f41c97c
110 Bune! ciektpoB. Cnektp ypoBHEN bubnnorexa [JOK
SHEpPruU aTroMa BOJOpoAa https://m.edsoo.ru/7f41c97c
111 CHOHTaHHOE U BBIHYKJIEHHOE bubnuotexa [JOK
W3JTyYEHHE CBETA https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
112 Jlasep https://m.edsoo.ru/7f41c97c
113 Hyxnonnas moxens siapa ['eiizenbepra- bubnmuorexa [JOK
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WBaneHko. 3apsia 1 MacCOBOE YUCIIO
snapa. U3oTonsl. PagnoakTMBHOCTH

https://m.edsoo.ru/7f41c97c

3aKOH palM0aKTUBHOI'O pacnaja.
CBolicTBa HOHU3UPYIOLIETO

bubmumoreka [IOK
114 nsyeti. Buusrine https://m.edsogru/7f41097c
PaAMOAaKTUBHOCTH HA KUBBIE
opranusmsl. Jlozumerpus
DHeprus CBs3U HYKJIOHOB B SIIpE.
SAnepusie cunbl. Jledekt Macco spa.
Snepusle peakuuu. S nepHbie
115 peaIfTopm.pHp06JIeMI>1 yI;[paBJIﬂeMOFO bubamorexa LOK
https://m.edsoo.ru/7f41c97c
TEPMOSIIEPHOTO CUHTE3a.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS
AJIEPHOMN DHEPreTUKH
MeTo1bl perucTpalnuy U UCCIIEIOBAHUS
AJIEMEHTAPHBIX YaCTHUII.
@yHIaMEHTAIBHBIE B3aUMOJEHCTBUS. BuGmrorexa LOK
116 bapuoHbI, ME30HBI U JIENITOHBI.
. https://m.edsoo.ru/7f41c97c
[Tpencrasnenue o CtannapTHON
Mozenu. KBapk-rirooHHas Mozienb
aJIpOHOB
®usuka 3a npeaenamu CtannapTHOU
117 Mozenu. TéMHas Marepus U TEMHas bubnnorexa [JOK
sHeprus. EnuHcTBO (hmszmueckoit https://m.edsoo.ru/7f41c97c
KapTHUHBI MUPA
118 OTansl pa3BUTHS aCTPOHOMUH. bubnnorexka [JOK
3HavyeHHe aCTPOHOMUU https://m.edsoo.ru/7f41c97c
119 [TprMeHUMOCTH 3aKOHOB (PU3UKHU AJIs bubnmoreka [JOK

00BsICHEHUS PUPOJIBI KOCMUYECKHX

https://m.edsoo.ru/7f41c97c
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00BbeKTOB. METO/ Il aCTPOHOMHUUYECKHUX
HUCCIEN0BAaHUN

COBpeMeHHBIe OIITHUYCCKUEC TCIICCKOIIDI,

bu6mmoreka [IOK

120 aJIMOTEJIECKOIIBI, BHEATMOC(epHas
pas $ep https://m.edsoo.ru/7f41c97c
aCTPOHOMHUS
Bun 38é3nnoro neba. Co3se3nus,
121 SIPKUE 3BE3/bL, INIAHETHI, UX BUIUMOE bubmmorexa [IOK
p ABL, ’ A https://m.edsoo.ru/7f41c97c
IBIDKEHUE
Coinneuynas cuctema. CoJHIIE.
122 CoJHe4Hast aKTUBHOCTb. M CTOUHHK bubmmorexa [TOK
. https://m.edsoo.ru/7f41c97c
sHeprun CoJiHIIA U 3BE3]T
3BE3/bI, X OCHOBHBIE
123 XapakTepUCTUKH. JI[marpamma bubmorexa [JOK
| ParTep o Anatp .y https://m.edsoo.ru/7f41c97c
CHEKTpaJIbHBIN KJIacC — CBETUMOCTh
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH bubmmorera [TOK
https://m.edsoo.ru/7f41c97c
BnyTtpeHHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIe MPECTABIECHUS O bubnnoreka [JOK
MIPOUCXO0KIEHUH U 3BoTonnU ConHIa https://m.edsoo.ru/7f41c97c
M 3BE3J1. DTanbl JKU3HU 3BE3]]
Muneunsiii [1yTe — Hama ['anakTuka.
126 Tunel ranaktuk. YépHbIE OBIPHI B bubmmorexa [TOK
- eP p https://m.edsoo.ru/7f41c97c
s/Ipax rajaKkTUK
Bceenennas. Paciuvpenue BeeneHHoM. Bu6 LIOK
noIMoTeKa
127 3akon Xa66mna. Teopust bonpioro
p https://m.edsoo.ru/7f41c97¢c
B3pbIBA. PenmmKTOBOE NM3ITyyeHue
128 MacmtaOHas cTpykTypa BeeneHHoit. bubnuoreka [IOK

Meraranaktuka

https://m.edsoo.ru/7f41c97c
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129

130

Hepeménnsie npo6ieMbl aCTpOHOMUH

Du3nyeCcKuil MPaKTUKYM 110 TEME
"UccneqoBanue MAarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB' HMJIN
"HccneqoBaHue CBOWCTB
dbeppomMaraeTUKoB" HIu
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

131

dusnueckuil NpaKTUKYM 10 TeMe
"N3mepenue cuibl AMiiepa" uim
"N3y4yeHne 3aBUCUMOCTH CUJIbI
AmMriepa OT cuJibl TOKa" WU
"OnpeneneHne MarHUTHOW WHIYKITUN
Ha OCHOBE U3MepeHus cuibl Ammnepa”

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

132

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBanue sBICHUs
AJIEKTPOMAarHUTHOW MHAYKIMU" WK
"OnpeneneHre HHIYKIUN BUXPEBOTO
MarHuTHOTO MO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

133

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue sBICHUS
camouuaykiuu" win "COopka Moienu
3JIEKTPOMAarHUTHOTrO reHeparopa’

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

134

Pu3nUeCcKUuil IPAKTUKYM 110 TEME
"U3mepenue neproia CBOOOTHBIX
KOJIEOAHNUN HUTSHOTO U MPYXKUHHOTO
MasiTHUKOB"

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
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Pu3N4eCKu IPAKTUKYM 110 TEME

bubmuorexa [JOK
135 ‘Tpeobpasoparine BHCI,)VFHH ? https://m.edsoo.ru/7f41c97c
NpPY>KHHHOM MasiTHUKE
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepes3 M0CJIEJ0BATENbHO COEIMHEHHBIE
136 KOHJCHCATOP, KaTyIIKy U pe3ucTop"” bubmmorexa [JOK
" https://m.edsoo.ru/7f41c97c
win "UccnenoBanue padboThbl
UCTOYHUKOB CBETA B LIENU
MEPEMEHHOT0 ToKa"
Pu3n4eCcKuil NPAKTUKYM 110 TEME
137 "N3y4yeHue napameTpoB 3ByKOBOM bubmmorexa LOK
| https://m.edsoo.ru/7f41c97c
BOJIHBI
Pu3N4ecKuil TPAKTUKYM 110 TEME
"U3mepenune mokazaresns mpeoMIIeHus
138 crexna" wim "TlomyueHue bubmorexa HOK
https://m.edsoo.ru/7f41c97c
n300pakeHus B CUCTEME U3 TIIOCKOTO
3epKaia v JMH3bI"
Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
139 (OKYCHOr0O pacCTOSIHUS OT BEIlleCTBa bubnnorexka [JOK
(Ha mpuMepe XUAKUX JIUH3)" WK https://m.edsoo.ru/7f41c97c
"N3mepenune pOKyCHOrO pacCTOSTHUS
paccenBaroIuX JINH3"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
140 "Habmonenue nudpakmumm, bubnuorexa [JOK
UHTEpEPEHINU U TTOJIAPH3AIUN https://m.edsoo.ru/7f41c97c
cBera"
141 Du3nYecKuit TPAKTUKYM I10 TEME bu6mmoreka [IOK
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"OnpeneneHyre UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHIl (110
doTorpadusM TPEKOB 3apSIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

https://m.edsoo.ru/7f41c97c

142

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoM 1 nanka Ha
OCHOBe mccienoBanus Gororpdexra"
nnu "UcciaenoBanne 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMO] OT
HanpspkeHus"

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"HccnenoBanue crieKkTpa
Pa3peKEeHHOTO aTOMAapHOI0 BOAOPOa
U U3MepeHue noctosiHHoi Pundepra”

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

144

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBanue paauoakTUBHOIO (hoHA
C UCIOJIb30BAaHUEM JJ03UMeETpa" Un
"N3y4yeHue noraouieHus: 6eTa-4acTuil
aIroMUHUEM"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

145

Pu3nYecKuil TPAKTUKYM 110 TEME
"Habaromenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN ISl ONIpEACIICHUS
MOJIO’KEeHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3iusi CeBepHOro Moyyniapust u
spkue 38E3a61" win "HabmroaeHus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEN

bubnmoreka [JOK
https://m.edsoo.ru/7f41c97c
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U 3BE3IHBIX CKOILUICHU"

O000111eHNE U CUCTEMATU3 AL
3Hanuil. Posib GU3MKK 1 aCTpOHOMUH B

. N bu6mmoreka [IOK
146 3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
N N https://m.edsoo.ru/7f41c97¢c
COLIMAJILHOM U 3THYECKOH chepax
JIeITEIIbHOCTH YCI0OBEKa
O000I11IeHNE U CUCTEMATU3ALUS
147 3HaHuid. Postb 1 MecTo Gpusuku u bubnnoreka [JOK
aCTPOHOMHUH B COBPEMEHHOM HAy4YHOM https://m.edsoo.ru/7f41c97c
KapTHUHE MHUpa
O000I11IeHNE U CUCTEMATU3AIUS
3HaHu#. Posb pusnyeckoit Teopuu B
OPMHUPOBAHUH MPEICTABICHUN O
148 inznqerzmoﬁ Ka TI:IHC MHpPa, MECTO Bubmmorexa LIOK
. p pa, https://m.edso00.ru/7f41c97¢c
¢bu3nyecKoil KapTUHBI MUpa B 0011IEM
PSAIy COBPEMEHHBIX €CTECTBCHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOEC
149 O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI bu6nmoreka [JOK
o TeMme "Kunematuka" https://m.edsoo.ru/7f41c97c
150 O06o01IeHre U crucTeMaTu3alus 3HaHu! bubnmoreka [JOK
o Teme "Kunemarnka" https://m.edsoo.ru/7f41c97c
151 O0001IeHne 1 cucTeEMaTU3aINS 3HAHUI bu6mmorexa [IOK
no teme "Jlunamuka" https://m.edsoo.ru/7f41c97c
152 O0001eHne 1 cucTeMaTU3aINs 3HAHUI bubmuorexa [JOK
o Teme "CraTuka TBepaoro tena' https://m.edsoo.ru/7f41c97c
O0o001IcHNEe U CHCTEMATH3alKs 3HAHUH
" bubnmoreka [JOK
153 1o Teme ""3aKOHbI COXPAHEHUS B

mexanuke"

https://m.edsoo.ru/7f41c97c
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O0001EHUE U CUCTEMATU3ALIUS 3HAHUM

bubmuorexa [JOK

154 1o TeMe "OCHOBBI MOJIEKYJISIPHO-
. " 2P https://m.edsoo.ru/7f41c97c
KHHETHYECKOU TEOPHH
O00011IeHNE U CUCTEMATU3ALIMs 3HAHUN
155 o teMe "TepMmoaunamuka. TemioBnie Enbmiorexa IOK
. P ' https://m.edsoo.ru/7f41c97¢c
MalllHbI
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
156 1o TeMe "ArperaTHsle COCTOSHUS Bubmzorexa LIOK
P " https://m.edsoo.ru/7f41c97c
BemecTsa. PazoBble NEPEXObI
157 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6mmoreka [IOK
1o teme "DieKkTpuueckoe mnoie" https://m.edsoo.ru/7f41c97c
O00011IeHNE U cCUCTEMATU3AaIMs 3HAHUI
158 1o TeMe "I10CTOSIHHBIN 3JIEKTPUYECKUI Brommozexa [IOK
" P https://m.edsoo.ru/7f41c97c
TOK
159 O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI bu6mmoreka [JOK
no Teme "ToKU B pa3NuyHBIX cpenax” https://m.edsoo.ru/7f41c97c
160 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuorexa [JOK
o TeMe "MaraurHoe mone" https://m.edsoo.ru/7f41c97c
PesepBuEblil ypok. O000IIIEHNE U
161 CI/ICTI;)MaTI/BE}l,pI/IS{ 3HAHUH 110 TEME bubmmorexa [IOK
" B " https://m.edsoo.ru/7f41c97c
DNeKTpOMarHuTHAsT WHIYKIIHS
PesepBurrii ypok. O000111€HIE U
162 CI/ICTEMELTI/ISZEI/ISI 3HAHUH 110 TEME Brbmuorexa IOK
https://m.edsoo.ru/7f41c97c
"Mexanndeckue Konebanus"
PesepBHEIil ypok. O000IIIEHNE U
163 CI/ICTIe)MaTI/IS'ZpI/ISI 3HaHI/II;Iu 110 TeEME bubmaorexa LOK
" B " https://m.edsoo.ru/7f41c97c
DneKTpOMarHuTHBIC KOJICOaHUs
164 PesepBublit ypok. O6001eHne 1 bubnuoreka [IOK
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cUcTeMaTu3alus 3HaHUH 110 TeMe
"MexaHM4YEeCKHUE U JIEKTPOMArHUTHbBIC

https://m.edsoo.ru/7f41c97c

BOJIHBI"
PesepBHrblil ypok. O000111€HIE U
165 CI/ICTI;MaTI/ISZ,,pI/I}I 3HAHUHU 110 TEME 1 Bubmorexa ITOK
" " B https://m.edsoo.ru/7f41c97c
Onruka
PesepBHEblil ypok. O00011IEHHE U
P P 111 bubmuoreka [JOK
166 cUCTEMATH3aIMs 3HAaHUH 110 TEME 1
https://m.edsoo.ru/7f41c97c
"Ocuoser CTO"
PesepBHEblil ypok. O00011IEHHE U
167 CI/ICTEM&TI/ISZPI/I}I 3HaHI/II;IH 10 TEME 1 Bubmorexa ITOK
" B . " https://m.edso0.ru/7f41c97c
KopnyckynsipHo-BOIHOBOH Ayann3m
PesepBHEblil ypok. O00011IEHHE U
168 CI/ICTEMaTI/BZpI/I}I 3HaHI/II;IH 0 TeEME 1 bubmmorexa LOK
" 1 | https://m.edsoo.ru/7f41c97c
®duznka aroma
Peseprublit ypok. O60011eHNE U
169 CUCTEMaTH3alMs 3HAaHUH 110 TeMe 1 bu6mmoreka [IOK
"®u3nKa aTOMHOTO SApa U https://m.edsoo.ru/7f41c97¢c
3JI€EMEHTapHBIX YaCTUIL"
PesepBHEIil ypok. O000I1IIEHNE U
DRERIL YP " Bummorexa [IOK
170 CUCTeMaTHU3alus 3HaHWUH 10 TEME 1
https://m.edsoo.ru/7f41c97c
"OnemMeHThl acTpOPU3UKH"
OBIIEE KOJIMYECTBO HACOB I10 170 16

[TPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dmsuka (B 2 gactax); yriayonaenHoe ooyuenue 10 knace/ ['eanenmreiin J1.9.,
bynarosa A.A., KopaunseB U.H. u np.; nox penakueid Opnosa B.A.
OO61ecTBO ¢ orpaHndeHHON 0TBeTCTBEHHOCThIO « BMHOM. JIaboparopus
3HaHWI; AKimoHepHoe odmiecTBo «M3narenbecrBo «lIpocBenienue

* Ousuka (B 2 yacTsx); yriryosnennoe odyuenue 11 kiace/ I'ennenmreitn JI1.O.,
bynarosa A.A., Kopaunses U.H. u nip.; nox penakuueid Opnosa B.A.
O6mecTBo ¢ orpannyeHHoi TBeTcTBeHHOCThI0 « BMHOM. JlabopaTopus

3HaHUW»; AKIMoHepHoe o01ecTBo «M3aaTenscTBo «lIpocBemieHue»

METOANYECKHUE MATEPUAJIBI UISA YYUTEJIA

1.A.I1. PeimkeBuy CoopHuk 3a1a4 1o ¢usuke. 10 — 11 kmace. — M.: JIpoda;
2. CprueB Tectol no ¢usuke 10- 11 kinace

3. M.IO. lemnioBa TemaTnyeckne U TUIIOBBIE YK3aMEHALIMOHHBIE BAPUAHTHI
¢uzuka EI'D— M.: HanmonansHoe oOpazoBanue, 2024-25

4 dusuka. [Toypounsie pazpadotku. 10- 11 xiace : mocodue ais

obmreoOpazosar. opranuzammii / 0. A. Caypos.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

ouommoreka [{OK

POIII

Sknacc

https://sdamgia.ru/
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