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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHHM U TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeacTaBieHHbIx B PI'OC COO, a takxe
c yu€roM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenmuu
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoii @enepannu, peaqu3yomuX OCHOBHBIE 00pa30BaTENbHbIE TPOrPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OO0YyYarOUIUXCA.
[Iporpamma mno ¢Qusuke ma€T OpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca Guzukud yriayOJaEHHOTO YpPOBHS IO3BOJISIET PEaM30BaTh
3a/la4yd MPOPECCUOHAILHOM OpPHEHTAILMK, HAIIPABJICHO HA CO3/JIaHHME YCIOBUHM IS
NPOSIBIICHUSI CBOMX HWHTEIUICKTYadbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OOy4YaromMMcsi, KOTOpble HEOOXOMUMBI I MPOJOJDKEHHs 0o0pa3oBaHUs B
OopraHu3anusx NpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATHLHOCTSIM.

B nporpamme 1o ¢puzuke onpeaensoTcs MIaHuPyeMbIe pe3yIbTaThl OCBOCHUS
Kypca (uU3MKM Ha YypOBHE cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHEHIE,
MeTanpeJMeTHbIe, TpeaMeTHbie (Ha  yrayoménHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIMXCS, OCBOMBIIHX
nporpaMmmy 1o Qpu3nke Ha YPOBHE CpeAHEro o011ero oopa3zoBaHus Ha yriryOJaeHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESATEIbHOCTHBIN MOIXO0/.

[Iporpamma no gpu3MKe BKIIOYALT:

TUIAaHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca GU3HKHU Ha YIiTyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YyJIbTAThI M0 F0JIaM 00yUYEHUS;

coJiep>kanue yueoHoro npeamera «dusuka» no rogam 00yyeHusl.

[Iporpamma 1o (Qu3MKe HMEET NPUMEPHBIH XapakTep U MOXKET ObITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX TPOTPaMM.

[TporpamMma mo ¢u3MKe HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTABIsAECT BO3MOXHOCTH [UJISl peaju3alMi  Pa3IMYHBbIX METOJIUYECKHUX
NOJXO/MOB K TMpernojiaBaHuio (pU3MKM Ha YIIIyOJIEHHOM YPOBHE NpPH YCIOBUU
coxpaHeHus1 00s3aTEIHPHOM YaCTH COJIEP KaHMs Kypca.

duszuka Kak Hayka O HamOojee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTyHas B
KauecTBe y4eOHOro IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHUM 00 okpyxatoiem mupe. llIkonpHbIN Kype UMK — CUCTEMOOOpa3yrONTUiA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHEeHUEe (U3MYECKUX 3HAHUU ONPENEIWIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYCHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCHUT OCHOBHOW BKJIaJ B ()OPMHPOBAHNE €CTECTBCHHO-HAYYHOU KapTHUHBI MHPA
oOy4arorierocsi, B pOpMHUPOBAHNE YMEHHUI MPUMEHATh HAYIHBIA METOJ TTO3HAHMS
MIPY BBIMIOJTHEHUU MU YUE€OHBIX UCCIICTOBAHHM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeHEro 00111ero 06pa3oBaHus MOJI0KEH
pAIl Uael, KOTOPbIE MOKHO PACCMATpPUBATh KAK MIPUHLIUIIBI €M0 OCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0OBeMHEH BOKPYr (Qu3Mueckux Teopuid. Benymum B Kypce sBIsIeTCS
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSAX MATEpHUH, BEIIESCTBE U
noJie.

Hoea cymanumapuzayuu. EE peannsanus NPeaIosaracT HCIHOJIb30BAHUE
TYMaHUTAPHOTO TOTEHIHAIa (DU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(GU3MKHU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
Y HKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoena npuknaonon nanpasiennocmu. Kypc gusuku yriry0i€HHOTO ypOBHS
MpEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTMYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. [Ipum 3TOM paccmarpuBarorcss Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIJIEMEHTOB
COJIepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKMM TMpo0jemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke OO0CYXICHUS
po0JIeM palMOHATIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
MPUHITUIIAX CHCTEMHO-IEATEeILHOCTHOTO moaxoaa. Jms pusuku peamusamms 3THX
MIPUHITUTIOB 0a3MpyeTCsl Ha MCIOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBytolero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENBHOTO YUYEHMYECKOTO JSKCIEpPUMEHTA,
BKJIIOYAIONIETO (POHTAIBHBIE YYEHUUYECKHWE ONBITHI TPU HM3YYEHUHU HOBOIO
MaTtepuana, JabopaTopHble paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco0a peanusaiuu Gu3nuecKoro npakTukyma. B nepBom ciyyae npakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kiaccoB, aubO MOCjE MEPBOTO M BTOPOTO
MOJIYTOJUN B KaXKJOM U3 3TUX KjaccoB. BTopoil cnocod — 3To uHTerpanus padbor
IPAaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOPHIE MPOBOJAATCSA B Ipoliecce
nu3ydeHus: pazzuena (temsl). [Ipu sTomM moj paboTamMm TpakTUKyMa MOHHUMAETCS
CaMOCTOATENILHOE  HCCIEOBaHUE, KOTOpPOE TMPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi MHCTPYKIIUH.

B nmnporpamme mo ¢usnke cHCTEeMa YYEHHUYECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHa €IWHBIM MepedHeM. Bribop
TEMaTUKHU JJIS 3THX BHJIOB YYCHHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MpoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAaHUPOBAHMUSI W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
W3MEPCHHUSI, UCCIACAOBAHUSA 3aBHCHUMOCTEH (PH3WYECKUX BEIUYMH M TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yACNISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM n1J1s1 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7[a4M C SIBHO 33JIaHHOMN
¥ HESIBHO 33JJaHHOUN (YU3UIECKON MOJIEIBIO, TIO3BOJISIONTNE TPUMEHSATh N3YUCHHBIC
3aKOHBI W 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasena Kypca, TaK U WHTETPUPYS
MpUMEHEHUE 3HAaHUW U3 Pa3HbIX pa3/ieioB. st kKaueCTBEHHBIX 3a71a4 PUOPUTETOM
SBJIAIOTCS 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHue TNPOTEKAHUS (PU3NUECKHUX
SBJICHUW U TIPOIIECCOB B OKPY’KAIOLIEH >KU3HH, TPEOYIOIIre BbiOOpa (HU3nUecKoit
MOJIEIH JUTSl CHTYaIliy TTPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecrieueHunto yu4eOHoro mpoiecca Kype Gusuku yriryOs€HHOTO YPOBHS Ha YPOBHE
cpenHero oOmero oOpa3oBaHUS JOJKEH M3y4daThbCAd B YCIOBHUSAX MPEAMETHOTO
kabuHeta. B kaOunere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
o0opya0oBaHUE 7S BHITTOJTHCHHS YKa3aHHBIX B MPOTPaMMe 10 (PU3HKE YICHUICCKUX
OTIBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
obopy1oBaHHE.

JleMoHCcTpalMOHHOE  000pyZoBaHHE (OPMHUPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ¥  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlaGopatopHoe 0O0OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére
OHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. Temarnueckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM



WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUEHUsI PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUEe WHTEpPECa H CTPEMJICHUS OOyYarolmuXxcsi K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa M3y4YCHHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIB30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX cdepax Oymyiein
poecCHOHANILHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTuxeHre 3TUX 1eneld 00ecreynuBaeTCsl PelIeHuEM CIEAYIOUUX 3a/1ad B
npoIiecce u3yueHus Kypca GU3MKu Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DU3UKH;

dbopMupoBaHUE YMEHUM MPUMEHAITh TEOPETUUECKUE 3HAHUS JIJI1 OOBSICHEHUS
bu3nYecKUX SIBICHUNW B MPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CTIIOCOOO0B PEeIICHMS Pa3IMYHbIX 33/1a4 C SIBHO 3aJIaHHON (hU3UICCKOU
MOJIE/IBIO, 3aJlad, TOJAPa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3laHue (HU3UUYECKOU
MOJIEIM, aJeKBATHOM YCJIOBHUSM 3aJlaud, B TOM 4YHUCJIE 3a7a4 HWHXXEHEPHOIO
XapakrTepa;

NOHMMaHuEe (U3MUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIAMH CaMOCTOSATEJIbHOTO TIUIAHUPOBAHUSI W TPOBEICHUS
bU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IMPOEKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BuTHE UHTEpeca K chepam nmpodhecCHOHAIBHOM JeSTeTbHOCTH, CBA3aHHON
¢ (pUBHKOM.



B cootBerctBun ¢ TpedboBaHusmMu DPI'OC COO yriyOn€HHBIH YPOBEHb
u3ydyeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEIHATBEHOCTAM (DU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme no (¢uU3MKEe MEpeueHb JabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
MPOBEJCHUSI J1a0OpaTOPHBIX pPabOT U OMNBITOB C YYETOM HHIUBUIYATbHBIX
O0COOCHHOCTEH 00yJaroInuXCsl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUSA NPUPOABI.

®dusuka — pyHIaMeHTaNnbHas Hayka o mpupoje. Hayunslii MeToa mo3HaHus u
METO/Ibl UCCIIEI0BaHNS (PU3NYECKUX SIBJICHUM.

OKCIEpUMEHT U TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHust (U3MUECKUX BEIMYMH (AHAJIOTOBBIE W LU(POBBIC
U3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[TorpemnocT  u3MepeHuii  GU3NYECKUX  BEIUMYMH  (aOCOMIOTHAs U
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCOJIIOTHO TBEPAOE TEINO, UACANIbHAS KUAKOCTb, UICAIbHBIN I'a3, TOUSUHBIH 3apsia).
['unore3a. PU3NYECKHI 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH. PU3NYECKAs TEOPUS.

Ponb u MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

W3mepenune cuibl TOKAa M HANPSHKEHUS B L€ MOCTOSIHHOTO TOKA MPY TOMOLIA
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKOMCTBO C LH(poBOH naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bu3nyeCKUX BEMYHH MIPU MOMOIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Tpsimast 1 oOpaTHas 3a1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemerienre, CKOpOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTE€pUAJIbHOW TOYKH, MX IMPOEKIHH Ha OCH CHUCTEMBI KOOPIHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUAIbHOM TOYKU OT BPEMEHU U HX
rpaduku.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOILIEHHOTO0 TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS] MaTEPUAIbHON TOYKH OT BPEMEHU U UX FPAPUKH.



KpuBonuHeitHoe  nBWkeHUEe. J[BMKEHHE  MATEpPUAIBHOW  TOYKHA  IIO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOpamieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CHUIAOMETD,
JIB>)KECHUE CHAPSAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCUETA, WIUTFOCTPALUs KMHEMAaTHYECKHX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus npenesbHOro Nepexoa 1 NBMEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaOmronenue ABMKEHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HampasneHnue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTEN, TPACKTOPUI, CKOPOCTEN IBHKEHUS OAHOTO U TOTO JKE TEJIa
B Pa3HBIX CHCTEMAaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3yyeHne HepaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OINpPEAEIICHUs] MTHOBEHHOM
CKOPOCTH.

H3mepeHne yCKOpeHHs MpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IIYTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepeHne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

N3ydeHnue nBukeHus Teia, OpoleHHOro Topu3oHTanbHO. [IpoBepka runoressl
O MpAMOM MPONOPUUMOHAIBHONW 3aBUCUMOCTH MEXAY JaJbHOCTBIO IMOJETA H
HAYaJIbHOM CKOPOCTBIO TEJIA.

W3yyeHue NBUXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepro/ia oOpalieHus KOHMYeCKOro MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMn
oTHocuTenbHOCTH ['anmunes. HeuHnepuuanbHbie CUCTEMBI OTCuéra (OmpeneseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MACCBI.

Cuiia TsiKecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO Ma/ICHUS OT BBICOTHI HAJl
MMOBEPXHOCTHIO IIAHETHI M OT TeOrpapuIecKoi mupoThl. J[BrkeHne HEOSCHBIX Tell
U UX cyTHUKOB. 3akoHbl Kemnepa. [lepBasg kocmuyeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Ttema, aBmxymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBXKEHUS U CUJIa TPCHUS OKOS.
Koaddumment tpenus. Cuiia cConpoTUBIEHUS MPU ABUKEHUH TeJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHMUS.

Hasnenue. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByXx UWIMHAPOB WM MIAPOB Pa3HOM MAaCChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJAEHCTBYIOIEH TPUIIOKEHHBIX K Ty CHII C TPOU3BEACHUEM
MACCHhI T€JIa Ha €r0 YCKOPEHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3YyIbTATE B3aUMOICHCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJI TIPH JBMXKCHHHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKCHHS Opycka Mo
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasIie, OT UX AehopMaIi.

V3ydyeHne OBHIYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, ICPEKHUHYTOH uepe3
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucHUMOCTH Frp(N).

HccnenoBanue NBMXKEHHS OpycKa MO HAKJIOHHOMW IJIOCKOCTH C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaumieHus. llnedo cuibl.
CroxeHune CHil, IPUIIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECChl: KPOHIITEHH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

VY ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HUccnenoBanne yciaoBHI pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

W3ydeHne ycTOWYMBOCTH TBEPAOTO TENIA, UMEIOLIETO TUIOIIAb ONIOPBI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbc CUITbI U UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTepUalbHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuanbHO Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManpHas >HEprus.
[ToTenimanbHas 3Heprust ynpyro neGopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrUs TeJla B OJJHOPOIHOM I'PaBUTAIMOHHOM MoJie. [loTeHmanpHas sHeprus Teia
B T'PaBUTAIIMOHHOM IIOJIE€ OJIHOPOJHOrO Iapa (BHYTpHM M BHE Iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu s MACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHuyeckne yCcTpoMcTBa M TEXHOJIOTUYECKHUE MPOILIECCHI: JBHKCHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBIA TUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAaX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOIHOCTU CUJIBI.

W3meHeHue 2Hepruu Tela Mpu COBEPIICHUU PabOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM WM IMOTEHIHAIBHOW SHEPrUd IpH
JICVCTBUM HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPTUU MpU CBOOOTHOM MaICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHne nMimyJiibea Tea o TOpMO3HOMY ITYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISE U MOILIHOCTH CHJIBI
TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEeHHs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJICMCTBUU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

Omnpenenenne pabOThl CHJIBI TPEHHS TPHU JABIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi Gusnka 1 TEepMOJIMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TOJIOKEHUSI MOJEKyIsipHO-KHHeTHUeckoi Teopun (MKT), wux
ombITHOE 00ocHOBaHue. [lnddy3us. BpoyHOBCKOE NBIKEHHE. XapaKTep JBIKCHHUS
Y B3aUMOJCHUCTBUS YACTHUI] BElIECTBA. MOJENIN CTPOECHUS Ta30B, JKUIAKOCTEU M
TBEPIBIX TE U 0OBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsbl MoJiekyn (atoMmoB). Konmnuectso BemnectBa. [loctosnnas ABoraapo.



TenmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3Mmepenus. Illkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasa JBMXKYTCSl XaOTUYECKU U HE B3aUMOJICMCTBYIOT IPYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHEe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJCabHOM Tra3e C I[IOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30bapa.

CBsi3p  MEXIOy [JaBJIEHUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KMHETHUYECKOW SHEPTUEN MOCTYIMATEILHOTO TEIJIOBOTO ABUKECHUA €€ YACTHII.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTePUAJIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxkuIKocTen.

Mogens onsita IlTepHa.

[IpuTsKeHNE MOJIEKYL.

Mopenu KpucTamIn4ecKuX pemeETOK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEMJI000MEHE MEXITY TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTro mpoiiecca.

[IpoBepka ypaBHEHHS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJUHAMHYECKON CUCTEMbI KaK CpeAHUE 3HAUCHUS BEJTMYUH, OMMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. (CamMOnpOM3BOJIbHAA — peJlaKCalns
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.



Mopens wuaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHue MenpaeneeBa—Kianeiipona u BbIpaXK€HUE ISl BHYTPEHHEW DHEPIUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlus 4acTHUll, BBICOKHE
TeMnepaTypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMUKe. Berunciienne paboTsl 1o rpaguky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEHW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus pabotTel. KonBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotrel. TennoéMKocTh Tena. YaelbHas W MOJISIpHasd
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aauabaTHOM IIpoIiecce.

[IepBblii 3aKOH TepMOANHAMUKHU. BHyTpeHHss sHeprus. KolnuecTBO TEIIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEM SHEPruu TEPMOIMHAMUYECKOMN
CUCTEMBL.

BTopoii 3ak0H TepMOIMHAMUKH J1J1sI pABHOBECHBIX MTPOIIECCOB: Ue€pe3 3aIaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHCTEMBI TPOXOAUT €IUHCTBEHHAS
annabara. AOCOJIIOTHAS TEMIIEpaTypa.

BTopoi 3aKk0OH TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00Jiee X0JIOJHOTO Teja K 0oJjiee HarpeToMy 0€3 KOMITIEH AU
(Knay3uyc). Heo6paTuMOCTh IPUPOAHBIX ITPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyecknue yCTpPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJIB30BaHMEM TETUIOBOTO HACOCA, YTHUIIM3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuiecKoOM pacIlIupEeHUN.

Bo3aymHoe orauso.

CpaBHeHUME yACTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanne agunabaTHOTO Iporiecca.



KomnbroTepHble MOJENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHAeHCanws. Mcnapenue u kuneHue. Y aenbHast TEIioTa
napooOpa3oBaHUsL.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH Y IaBJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JABJICHUS B
KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
KpuctaiuioB. [lmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KXUJIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuimpeHrue. AHrapMOHHK3M TEIIOBBIX KOJIEOAHUI YacTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEeprun B Paz0oBbIX MEPEX0OJaAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apieHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE TMPOLIECCHI:  HKUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TernnoBoe paciMpeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JTaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipasie siBiaeHUS.

Mopaenan HEHBIOTOHOBCKOM JKHUIKOCTH.



CrniocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BELIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

W3mepenne aOCOMIOTHOW BIaKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHUH.

N3mepenne ko3P duimeHTa NOBEpXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA W IOJYIPOBOJIHUKH.
DJIEeMEHTAPHBIN AJIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUS JJEKTPUUECKOTO 3aps/ia.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neficTBue Ha 3JIEKTPUYECKHE 3apsibl.

Hampsoxk€éHHocTh  anekTpuueckoro  mnoiia.  [IpoOnbiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUUECKOTO 1MoJsA. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. [loTeHuunaneHas SHEprus 3apsAna B AJIEKTPOCTaTUYECKOM IIOJIE.
[ToTenman snexkTpocrarnyeckoro noiid. CBsa3b HANPSHKEHHOCTH IOJS U Pa3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsHKEHHOro mo o0béMy mapa. I[lose paBHOMEpPHO 3apsKEHHOM
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANps>KEHHOCTH O3TUX MOJEH H
DKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIMDNEeKTpUKKM B 3JIEKTPOCTATHYECKOM  TIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.



[TapannenbHOE coenMHEHUE KOHIEHCATOPOB. [locnenoBarenbHOe COEqUHEHHE
KOH/JIEHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHne 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

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

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUUECKOE T0JIC 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IACTHUH.

Monensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJIEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpanieHus HEpruu 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHUI0
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAIIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsHKEHMS ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hampsokenune U u DJIC &.

3akoH Oma 1 yyacTka LEnu.

DIIEKTPUYECKOE CONPOTUBIIEHUE. 3ABUCUMOCTb COIPOTUBIIEHUS] OJTHOPOIHOTO
MMPOBOJIHMKA OT €ro JJIMHbBl W IUIOWIAJAW IONEPEYHOTO CEUCHUs. Y IEIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE MPOBOJAHUKOB.
Pacuér pazBeTBiE¢HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TermoBas MOIIHOCTb, BbLAENSEMas Ha
pe3ucrope.

OJIC u BHyTpeHHEE COPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1s1 TOJTHOM
(3aMKHYTO#) dJIeKTpUYEeCKOM Ienu. MOIIHOCTh HCTOYHMKa Toka. KopoTkoe
3aMbIKaHHE.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

M3mepeHre cUibl TOKAa U HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS I PE3UCTOPa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TONEPEYHOr0 CEUEHU U MaTepHuana.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKAa OT COITPOTHBIIEHUS IIPU TIOCTOSIHHOM
HaIpsKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanye pasHOCTH NOTEHIIMAIOB MEXY ITOJIFOCAMU UCTOYHHKA TOKA OT
CHJIBI TOKA B LIEIN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBaHre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAaenbHOro CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBaHve 3aBUCHUMOCTH CUJIBI TOKAa OT HANpPSDKEHMS Ul JIaMIIbI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanre pa3HOCTH NOTEHIIMAIIOB MEXAY MOJIFOCAMU UCTOYHUKA TOKA OT
CWJIbI TOKA B LEIH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DneKTpuyeckass MPOBOJUMOCTh  Pa3NUYHBIX  BEIIECTB.  DJEKTPOHHAsS
MPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTbD.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpOoBOIHUKMU. CobcTBeHHas U IIpUMeECHast IIPOBOJANUMOCTh
noJlynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJUTAX. DJIEKTPOJUTHYECKAs TUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBAa M NPAKTHUYECKOE IMPUMEHEHUE: Tra3opas3psiaHbIe
JaMIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOIUOI, CBETOANO/I, TaIbBaHUKa, paUHUPOBAHUE ME/U, BHIIIJIABKa
IFOMUHUSA, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB 3JIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB ¥ NOJyIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

M3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XaPAKTEPUCTUKU THO/IA.

Pu3nvecKuil NPaKTUKYM.

Crioco6b! n3MepeHust GU3NYECKUX BETUYMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
U(POBBIX HM3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TNPOBEpPKA NPENJOKEHHBIX THUMNOTe3 (BbIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHX  pazlenax «YUYEHHYECKUH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Nzyuenue kypca ¢puszuku yriay0iaéHHoro ypoBHs B 10 kiiacce ocyuiecTBisercs
C Yy4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBS3€M C KypcaMu MAaTE€MAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HaHuA: SBICHHUE, HAay4yHbId (DAaKT, rumotesa, (u3Mveckas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T pOBast 1ad0paTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOoa, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKrue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Bbuonocusa: mexanuueckoe IBWKEHHUE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3aluusg OHOOPraHMYEeCKOro TOIUIMBAa JUIS BBIPAOOTKM  «TEIJIOBOW» H
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYyYEHWE HAHOMAaTepHUAJIOB, TEIIOBBIE CBOMCTBA
TBEPIBIX TEN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAILIBI, IJIEKTPUUYECKUE CBOMCTBA
METaJUIOB,  JJICKTPOJIMTHYECKAss  JHCCOLMALMsA, TaJbBAHUKA, DJIEKTPOHHAs
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JIBUKEHUW C MCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE€), IBUraTellb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOW XOJIOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. daekTpoaMHamMukKa.

Tema 4. Mazcnummnoe noJe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTHoe nosne B BeuiectBe. DeppoMarHeTUKu, napa- U IMaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO IPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBM>KeHUs My4yKa 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHETHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKYy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBeHne ANEKTpOMAarHMTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTymika HMHAYKTUBHOCTH B LI€NM IOCTOSTHHOTO TOKA.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU/, 3alllUTa OT JEKTPHU3ALUU TEI MPU ABUKEHUH B MATHUTHOM MOJIE
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



ITIpaBuno Jlenua.

[TameHre MarHuTa B aIlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd DJ{C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue sIBICHUSI CAMOUHIYKIIAH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuuecKkoe ONMUCaHue (3aKOH COXPAHEHMS] MEXaHUYeCKOW »Hepruu). BoiBoj
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Ammumntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJaMU KOJIEOaHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u uacrota konebanwil. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMI
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kojaebanusx. BeiHyX1eHHbIE KOeOaHus. Pe3oHaHc.
PesonancHass kpuBad. BimsHue 3aryxaHuss Ha BHUJ PE30HAHCHOM KPHUBOW.
ABTOKOICOQHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEpHOJa MAJIbIX KOJIieOaHUl rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUs MPEACTaBICHUHN 00 UACATHPHON MOJICIN MTPY>KUHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomeol, NPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUH HUTSIHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM IOJBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanre BIHYKICHHBIX KOJIEOAHUIA.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsija KOHAeHcaTopa C aMIUTMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aK0H COXpaHEHUs PHEPTUU B UACAITBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Wneanpupiii Tpanchopmarop. IlpousBojacTBo, mepemauya u moTpebieHHe
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JIMHUM JIEKTpOIepe1ay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB 4aCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MUHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXarOLMX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO FEHEpaTopa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOopMaTopa.



Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CBoiicTBa MEXaHHYECKHUX BOJIH: OTpa)K€HHUE, MpeJoMJICHUE, HUHTepdepeHIus U
nudpaxims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JJIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakums.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHruecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXEHUE, ITPEIIOMIIEHHUE,
noJisipu3ays, IMPpakuus, UHTEpPEepeHIHs.

Oo6HapyxeHue nHPpaKpacHOTo U yIbTPadrOIECTOBOTO U3ITYUEHHUMH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONIMHEWHOE pAacHpOCTPAHEHHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npesnomMieHusl. OTHOCUTENbHBIA MOKa3aTelb npeaomiieHus. [10cTOSHCTBO 4acTOThI
CBETA M COOTHOUIEHNE JJIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHIECKOTO CBETA YePE3
IpaHUIly pa3zena IByX ONTUYECKUX CPE/I.

Xox nyueit B mpusme. ducnepcusi cBera. CioxkHBI cocTaB 0eloro cBeTa.
IBerT.

[lonHoe BHyTpeHHEE oTpaxkeHHe. [IpenenpHbI yroa MoJHOTO BHYTPEHHETO
OTPaKEHMUS.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuja TOHKOW JMH3bL. 3aBUCUMOCTbh (POKYCHOTO PacCTOSHUS TOHKOM
chepuueckoil JMH3bI OT €€ TEOMETPUM M OTHOCUTEIBHOIO IOKa3aTels
IIPETIOMIICHHUS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox myda, NMPOLIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAarOIUX U PACCEUBAIOIINX JMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. IIpuMepnl KiIaccHyecKux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOIIOACHUS
IVIABHBIX ~MAaKCMMyMOB TIPM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE ITPOLIECCHI: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habnrogenue nogHOro BHyTpEHHEro oTpakeHus. Mojienb CBETOBOIA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpumMeHeHne noJIApOUI0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3mepenune rnokasarens NpeOMIICHHS] CTEKIIA.

HccnenoBaHne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.

[Tosryuenue n300pakeHUs1 B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3ydenne nnTepdepeHInm Ja3epHOro U3IyuyeHus Ha JIByX LIEJIsX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tosryuenue cnekTpa U3Iy4YeHHUs] CBETOJMO/A MPU MOMOUIM AU(PPaKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEJIbHOCTH.

[ paHUIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [loCcTymaTel crienmanbHOM
TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpPAILICHUE JITIUHBI.

DHeprusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ SHEPruel U UMIYJIbCOM PEISTUBUCTCKOW YaCTULIbI. JHEPTHUS
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3aPSXKEHHBIX YACTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DSHEPIUU  PEJSITUBUCTCKUX  dYacTull (1o
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHUE (M3JIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmemienust Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonbl poTodPdekra. YpaBHeHHE
OuinmrerHa 1 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHOcTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka usmeperrii B MukpoMmupe. COOTHOLIEHUSI HEONPEIeIEHHOCTEN
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporope3ucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanust Gpororddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa
Pezepdopaa.

[Toctynarel bopa. Mznydyenue u norsornieHue GOTOHOB MPH MEPEXOe aToMa C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOMu.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3yueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HaGmroienue TMHe4aToro crekTpa.

HccnenoBanne CrEeKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacman. ['amma-n3nydeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO M3Iy4YCHHs. BIusHME paIMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EcrecTBeHHbI QoH n3inydeHus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sJipe. Saepubie cuibl. Jlepekt Macchl siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKMU.

MeTtonbl perucTpanuy U UCCIEA0BAHUS AJIEMEHTAPHBIX YaCTULI.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenune o CrangaptHoi Mmoenn. KBapk-riarooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnunHcTBO usnueckoi KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBA M TEXHOJOTHUECKUE TIPOLIECCHI: TO3UMETP, Kamepa
Buiibcona, s1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanuie TpeKOB YacTUIL (M0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. I[IpUMEHMMOCTb 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPUPOJIbI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3Mbl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCIENOBATEIbHOCTUH. BHYTpeHHEe cTpoeHue
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sapax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus 3BE3nHOr0 HeOa HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIICHUU.

Du3nYecKuil MPAKTUKYM.

CrniocoOb1 n3MepeHust PU3NIECKUX BEIUYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX HM3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.



O0o001eHne U cucTeMaTu3alus CoAepkKaHUs pa3ienoB Kypca «MexaHuKay,
«MonekynspHas pU3nKa U TEpPMONHAMUKAY, « IEKTPOAUHAMUKay, «Konebanus u
BOJIHBI»Y, «OCHOBBI CHELNUAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm w acTpoHOMHH B DJKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATUUECKOH cpepax AesITENIbHOCTH YETI0OBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUHM B COBPEMEHHOM HAyYHOM KapTUHE MUpPA, 3HAYCHHE OIHCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopuu, posib GU3NUECKON TEOpUH B GOPMUPOBAHUU TIPEACTABICHUIM
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yrayonéHHoro ypoBHs B 11 kinacce ocymiecTBisieTcs
C Yy4€TOM COJEpPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTE€MaTHKH,
OMOIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvie nonaAmuA, C6A3AHHBIE C UZYUEHUEM MEMOO0E HAYUHO20
no3HanuA: SBIICHUE, HAY4YHBIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJI€CTBO. BEKTOpPHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nextpuueckue SBJICHHUS B JKUBOM mpupoje, KoseOaTelbHbIe
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKAsI CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00PA30BaHMsI KPUCTAINIMUECKON PEIETKH, CIIEKTPaIbHbIN aHAIU3.

T'eozpachua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX DY,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOoJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOrOo TOKA, MHIYKIMOHHAs IEyb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN amnmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapesi, CIIyTHUKOBbBIE
NPUEMHUKH, I€pHAs SHEPreTUKA U SKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IEHHOCTSM POCCHUUCKOTO OOIIECTBA, PAaCHIMpPEHUE KUIHEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e c(hopMUPOBAHHOCTH TPAKAAHCKOM MO3UIIUN 00YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4YacTBOBaTh B CaMOYIIpaBlIeHMHM B 0Opa3oBaTEILHOMN
OpraHu3allly;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MMOBEICHUS;

e CIOCOOHOCTBH OIIEHWBATH CUTYAIlMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAs OCTETUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (GU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



MHTEpEC K Pa3IuYHbIM chepaM mpodecCHOHATbHON AESITeIbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YyMEHUE COBEPIIATh OCO3HAHHBIM
BBIOOp Oynayiel mpoeccuu U peam30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
TUTaHbL;

TOTOBHOCTB U CTIOCOOHOCTH K 00pa30BaHMIO M CaMO0OPa30BaHUIO B 0071aCTH
(bU3UKY HA IPOTSXKEHUU BCEH JKU3HH.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIECTBUM B OKPYKAIOIIEH Cpelie Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTUYECKOW HANpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs (PU3BUKK OCYIIECTBIATH MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEUIEHUS] MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTe€pUaAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBUN ESATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHON TEPMHMHOJIOTHEH, KIIFOUEBBIMH TOHATHUSMU U METOJaMHU
(bu3nYecKoil HayKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
NeSITEIbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
COJEpKaHusl, MPUMEHEHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3W U aKTyaJlH3UpOBaTh 3ajavy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHUS 10 (U3HKE B MPAKTUYECKYI0 0O0JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/I€Th HABBIKAMH NOJTy4eHUs! UHpopMalu (U3HNIECKOTO COACPKAHUS U3
VCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh CPEACTBa MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpUU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOIEHWE Ha Ypokax (U3MKM U BO BHE-YPOUHOU
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BATh IPEUMYLIECTBA KOMAaHIHOW U MHIUBUAYaIbHOU
paboThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJICHA KOJUICKTHUBA,;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOpJIMHUPOBATh JEUCTBUSA 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
NEUCTBUMN, paCIIPENEIIATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUILIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENBHO OCYILIECTBIIATH TO3HABATENbHYIO AESITEIBHOCTh B 001aCTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PEUICHUS! PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBINOJHEHUS MPaKTUYECKOM padOThl ¢ YYETOM HMEHOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHU;
JenaTh OCO3HAHHBIM BBHIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

AaBaTb OLICHKY HOBBIM CHUTYallUsAM, BHOCUTL KOPPCKTUBBI B ACATCIILHOCTD,
OIICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,



e BIQJACTh HaBBIKAMU TIO3HABATEIbHOM pEpIEKCMU KaK OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUN U MBICIIUTEIIBHBIX MIPOILIECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;

e HCIIOJH30BATh MPUEMBI pe(DICKCHH IS OIIEHKU CUTYaIluH, BEIOOPA BEPHOTO
pEIICHMST;

e YMETh OLICHMBATh PUCKHM M CBOECBPEMEHHO NMPUHUMATh PEIICHUS IO HX
CHIDKEHHUIO;

e TMPUHUMATH MOTHUBBI M apPrYMEHTHI JAPYTHX TPH aHAIW3E PE3yIbTaTOB
JeSATCIIbHOCTH,

e TPUHUMATH ce0s1, TOHNMAs CBOM HEIOCTATKHA U JJOCTOWHCTBA,

e TMPUHUMATh MOTHUBBI M aPTyYMEHTHl APYTUX IPH aHAJIU3€ pPe3yJbTaToOB
JeSATEeIIbHOCTH;

e TPU3HABATH CBOE MPABO W MIPABO JIPYTUX HA OITHOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
bu3uke U1 YpOBHS CpeaHEro oOmero oO0pa3oBaHHS y O0O0YyYaroIIUXCs

COBEPIIEHCTBYETCS AMOLUOHAJIbHBIN UHTEJUIEKT, MpEAnoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AIMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCThH aJalnTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKECHUIO 1IN
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JIEUCTBOBATh, UCXO/S U3
CBOHX BO3MOXKHOCTEH;

e DOMIIATHH, BKIIOYAIOMICH CIOCOOHOCTh TIOHMMAaTh AMOITMOHAIBHOE
COCTOSIHUE JpPYTHX, YUYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIOYAIOIIUX CIOCOOHOCTH  BBICTPAWBATh
OTHOIICHUS C APYTHMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI

K xoHity oOyuenus B 10 knacce npeaMeTHbIC pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



NOHUMAaTh POJb (GU3UKK B  OKOHOMUYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM M JITHYECKON cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJIEeH (HU3HMIECKUX TEIT U MPOIECCOB
(stB7ICHMIT): WHEpIMANTBbHAS CHCTeMa OTCUéTa, aOCONIOTHO TBEPAOE TEJIO,
MaTepHaibHas TOYKA, PABHOYCKOPEHHOE JIBIKEHUE, CBOOOTHOE TaJCHMUE,
aOCOJIFOTHO yTIipyrast jaedopmalus, aOCOJIOTHO YIPYroe W abCOIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJENN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpUCTAIIIMYECKOI0) Tea, UIealIbHbIA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTh ycioBHs (TpaHUIlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUUYECKUX
3aKOHOB, TTOHMUMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMelieHus,
3akOoHbl HplOTOHA, TpUHIMI OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHCHUSI UMITYJIbCA U MEXAHUYECKON
SHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW JHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
(Gu3MUecKuX 3aKOHOB: MpeoOpa3oBaHuil ['anumes, BTOPOro U TPETHETO
3akOHOB HBIOTOHA, 3aKOHOB COXPAaHECHHUS MMITYJIbca U MEXAHUYECKOH
DHEPIrUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmojNoKeHUs MKT u 3aKkoHBI MOJEKYISpHOW (UBHKH U
TepMOAMHAMUKU (CBS3b JaBJEHUS WJEAJbHOIO Ta3za CcoO CpeaHen
KUHETUYECKOU HDHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHEHM KUHETUYECKON
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
raza C KOHUEHTpAIME MOJEKYJ M €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMS APHEPIMU B TEIUIOBBIX MPOIECCax), TP ATOM HCIIOIb30BaTh



MaTEeMaTHYECKOE BBIPAXKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneiipona;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHbBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, MPHUHIMII CYNEPIO3ULUN 3ICKTPUIECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH BA)KHBIE COOTHOIIEHHUA: 3aKOHbI OMa Jid ydacTka
LHENA W JUI1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHua,
npasuia Kupxroda, 3akonsl @apaznes A1 31€KTpoIu3a);

ONKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUSA, HCIOJb3YS BEJINYUHBIL:
IIEpEMEIICHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIIMAIbHAS JHEPT U1, KHHETUYECKasl SHEPTHs,
MEXaHU4eCcKasl 3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CHWJIa TSDKECTH, CHWJIA YIPYIOCTH, CHJIA TPEHUS, MOIIHOCTb, SHEPIHs
B3aMMOZEHCTBUS Tena ¢ 3eMiIEN BOIN3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOn
nedopMaluu MpyKUHbI, KOJIMYECTBO TEIUIOTHI, aDCOIIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aJIbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAITBHOIO T'a3a, OTHOCUTENIbHAS BIAXKHOCTh
Bo3yxa, KIIJI maeasbHOro TEIIOBOrO JBUTATENS; JIEKTPUUYECKOE IOJIE,
HaIPSHKEHHOCTD JIEKTPUYECKOIO MOJIS, HAPSKEHHOCTD OJII TOYEYHOIO
3apsja WM 3apsHKEHHOTO 1Iapa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHIUANT
ANEKTPOCTATUYECKOTO MOJIs, PA3HOCTh MOTEHLMAJIOB, 3JEKTPOJABIKYIIAs
CWJIa, CWJIa TOKA, HANpPSXKEHHUE, MOUTHOCTh TOKA, 3JIEKTpUUYECKass EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHWE  ydacTKa  LEemu ¢
NIOCJIEOBATEIbHBIM U MAPAJUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO MOJIsl KOHAEHCaTOopa,;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWA  (PU3NYECKHX  SBJICHHIA:
MEXaHUYECKOE JIBUKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIXKeHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE M KOHJEHCAls, IUIABJICHUE U KPUCTAUIA3aLUsl, HAIIPaBICHHOCTD
TEIJIONepeaaum, IEKTPpU3aLHUs TeN, SKBUIOTEHIUATBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYTrOM C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEpPEHWH, JelaTh  BbIBOABI IO  PE3ysbTaTam
UCCJIEI0BAHNS;



MPOBOJUTh KOCBEHHbIE M3MEPEHHUs (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPELUTHOCTH MPSAMbBIX U KOCBEHHBIX U3MEPEHU;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

co0ro1aTh MpaBuiia 0€30MacHOro TPyAa MpU MPOBEACHUN UCCIICOBAHUIN B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4deOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaAHUS;

pemaTh pacy€THbIE 3aJadyd C SBHO 3aJaHHONM M HESIBHO 3aJaHHOMU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
IPUMEHATH POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOPHUM IPU MCIOJB30BAHUM MATEMaTHYECKUX METOJOB pEIIEHUs 3ajaad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEHICHUS C YYETOM MOIYYEHHBIX
pe3yIbTaTOB;

pemaTth KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3lie’oB Kypca GU3MKH, a TAaK)KE UHTErpaluy 3HAaHUH U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIAIIOB paObOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

NPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NEeATEIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUH, & TAKKE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00IIIEeCTBA;

IPUMEHSATh pa3iuyHble CrocoObl paboThl ¢ MHpOpMaLUed (PU3NYECKOTO
COJIEp)KaHUsI C KCMOJb30BAHHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE



TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U NPEAbsBICHUS Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALNN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAIM3UpOBaTh  MOJy4aemMylro  HMHQOpMAIMIO W  OIEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUy;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOATEIBHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIeT0BaTENbCKUX PaldoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy I'PYyMNIIbl, PAMOHAIBHO PACIPEAEIATh AECATEIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBAaTHO OLICHWBATh BKJIAJ KaXJOr0 U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON TPOOIIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOU AESTENbHOCTH IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoHity oOyuenusi B 11 knacce npeqMeTHbIE pE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

HOHUMATh POJIb (PU3UKU B IKOHOMUUECKON, TEXHOJIOTMUECKOH, COLIaIbHON
U 3TUYECKOHN cdepax NeATeNbHOCTH 4YeJIOBEKa, pOJib U MECTO (DU3UKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKON
NEeSATEIbHOCTH YEJIOBEKA U JalbHEHIIEeM HAay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUYEHUE OIHCATEIbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTENBHOU U
MPOTHOCTUYECKON (PYHKIUHA (HU3UYECKOM TEOPHH — DIJICKTPOJIUHAMHUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM (DU3UKH, pOJIb
¢bu3nyeckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKONM KapTHHBI MHpa B OOLIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHHI O IPUPOJE;
pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIeIe (PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHUI): OTHOPOAHOE ANEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJIA,
rapMOHHUYECKHE KOJeOaHHsl, MaTEeMaTUYECKU MAasiTHUK, UIACaIbHbIN
PY>KUHHBIN MasiTHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJ1e0aTeNbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeJIeil aToMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMM XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBACHATH SJEKTPOMArHUTHBIE MPOIECCHl U SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH MU
CHEIUaIbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro 3apsaa, cwina Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  MHAYKUMH, TnpaBwio Jlenma, cBa3p  JDC
CAMOMHIYKIIMM B D3JEMEHTE DJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, MOCTYJIAThI CIIEIUATbHON TEOPUU OTHOCUTEILHOCTH
OiHIITEITHA);

aHAIM3UPOBATh U OOBICHITH KBAHTOBBIE MIPOLIECCHI U SABJICHUSI, HCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHINTEHHaA  UIs
dbotordekra, mepBIii B BTOPO MOCTYIAaThl bopa, MpUHIINIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbl COXpPAHEHHUs 3aps0OBOrO H
MacCOBOTO YKCEJI U SHEPTUU B SIIEPHBIX PEAKIUIX, 3aKOH PAIUOAKTUBHOTO
pacrmajna);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBICHUS, HCHOJb3Ys BEITUUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM TMOTOK, cuja AmIiepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHH, SHEPrus MArHUTHOTO MOJIS
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPT U, SHEPTUs
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTUSL U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsil siApa, SHEPIUs CBSI3U SIIpa;

OOBSACHATH  OCOOCHHOCTU  MPOTEKaHWUA  (PU3UYECKUX  SIBJIICHUA:
AIIEKTPOMArHUTHAS UHIYKIIMS, CAMOMHYKIMS, PE30HAHC, HHTep(epeHus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuii 3pdekT (hororddexr), anbda- u 6eTa-pacnasl saep,
raMMa-u3iaydeHue saep, Gu3n4ecKue MPUHIIUIBI CIEKTPATIbHOTO aHAIN3a U
paboThI J1a3epa;

ONpENENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JTMH30M,
Y PaCCUUTHIBATh €r0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJATaOIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJII aHajiu3a ©W  OOBSCHEHHS (U3HMYCCKHX  IPOIECCOB,
MPOUCXOAIIUX B 3BE37aX, B 3BE3/IHBIX CHUCTEMAaX, B MEKTaJlaKTUYECKOU
cpeje; ABMKEHUSI HEOECHBIX TeJl, IBOJIIOLNUHM 3BE3/] U BCelleHHOI;
MPOBOJUTh HCCIIECIOBAHNE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JleJlaTh  BBIBOJABI IO  pe3yjbTaTaMm
UCCIIEIOBAHUS;



IPOBOJNTH KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLIEHUBAaTh AOCONIIOTHBIE U
OTHOCHUTEJBbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH ONBITHI 110 MPOBEPKE NPEMIOKEHHON TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

ONMCBHIBATHh METO/IbI NIOJIYYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
co0I01aTh TpaBuiia 0€30MacHOro TPYy/Aa IPU MPOBEACHUH UCCIICIOBAaHUI B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4eOHO-
UCCJIENOBATEIBCKOW M IIPOEKTHOM JEATEIIBHOCTH C MCIOJb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIA0OPAaTOPHOr0 000PYAOBAHNUS;

pemars pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(Gu3MYEeCKO MOJEIbl0: HAa OCHOBAaHMM aHAJM3a YCJIOBUS BBIOMPATH
¢usznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, MPUMEHSATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IPU HUCIIOJB30BAHUM MAaTEMaTUYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJAUTH PACUYETHI HA OCHOBAHUM MUMEIOIIMXCS JAHHBIX, AaHAIU3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEHIEHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETIOYKY PACCYKJACHUM C OOPOX HA U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBAaTh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHOU
NeATEIbHOCTH 4YEJIOBEKa, CBS3aHHOM C (PU3MYECKMMHU NPOLECcCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAYKW W TEXHOJIOTUM JJid JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00IIIEeCTBA;

NPUMEHSATH pa3iuyHble CrOcOoObl paboThl ¢ MHGOpMaLME (PU3NMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTUM, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TOMCKA, NEpepadOTKM M MpeAbsBICHUS Y4YeOHOU U
HAy4YHO-TIOMYJISIPHOM MH(MOpPMAIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHbOpMaIlMK, TOJYYEHHON U3 pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4daeMmMylo  HMH(OpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KAK HAa OCHOBE MMEIONIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMALIUY;

POSIBIISITh OpraHU3alMOHHBIE U NI03HABaTEJIbHbIE YMEHUS
CaMOCTOATEILHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

paboTath B TpyNIle C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy TPYIIIbI, PAIIMOHATIBLHO PACHPENEATh AesTEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLEHUBATH BKJIAJ KaXXIOr0 W3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npohecCUuOHANBHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznea 1. HAYUYHBIA METO/ TIO3HAHUSI ITIPUPO1bI
. bubnuorexa [JOK
11 H 6
AYHHBI METOAL TIOSHATMA HPHPOIBL https://m.edsoo.ru/ff0b06ec
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 Kunematuka 10 1 https://m.edsoo.ru/ff0b06ec
bu6mmoreka [IOK
2.2 HAnnamuka 10 https://m.edsoo.ru/ffOb06ec
bu6mmoreka [IOK
2.3 Craruka TBEPIOrO TENA 5 1 https://m.edsoo.ru/ffob06ec
bu6mmorexa [IOK
2.4 3aKOHBI COXPAaHEHHsI B MEXaHUKE 10 1 https://m.edso0.ru/ffob06ec
Hroro no paszneny 35
Pazjnen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOPUH 15 1

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec

bubmuorexa [JOK

3.2 Tepmonunamuka. TenioBbsie MalTUHbI 20 https://m.edso00.ru/ffob06ec
33 ArperatHble cocTosiHUS BemecTBa. da3oBbie 14
' HIePEXO/IbI
Hroro mo pazaeny 49
Paznen 4. JIEKTPOJANHAMUKA
bubmuoreka [JOK
4.1 DIneKTpHYecKoe mose 24 https://m.edsoo.ru/ffOb06ec
bubmuorexa [JOK
4.2 IToCTOSIHHBIN TEKTPUUCCKUNA TOK 24 https://m.edso00.ru/ffob06ec
bu6mmoreka [IOK
4.3 Toxu B pa3muIHBIX cpesax 6 https://m.edsoo.ru/ff0b06ec
Uroro no pazaeny 54
Pa3znen 5. PUSHUECKHUM TPAKTUKYM
. bubnuoteka [JOK
>1 Pusiieckiit MpaxTHiyM 16 16 https://m.edsoo.ru/fob06ec
Hroro mo pazneny 16
PeszepBHoe Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne ni/mn P Kourpoubnbie IIpakTHyeckue (1udpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. 9JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
1.1 MarsuTHoOe 1ose 14 https://m.edsoo.ru/ff0b06ec
bu6mmoreka [IOK
1.2 DJIeKTPOMArHUTHAS MHIYKIIHS 13 1 https://m.edsoo.ru/ff0b06ec
Hroro no paszneny 27
Paznen 2. KOJIEBAHUS Y BOJIHbBI
bu6mmoreka [JOK
2.1 Mexanunueckue Konedanus 10 https://m.edsoo.ru/ff0b06ec
bu6mmoreka [JOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/ff0b06ec
93 MexaHu4ecKue 1 AIeKTPOMarHUTHbIE 10 1 bubnnorexa LIOK
. BOJIHEL https://m.edsoo.ru/ffOb06ec
bu6mmorexa [IOK
2.4 Onruka 25 1 https://m.edsoo.ru/ff0b06ec
Hroro o pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH
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3.1 OcnoBel CTO 5
Hroro no pazaeny 5
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 Koprmycky1pHO-BOTHOBO! Tyall3M 15 https://m.edsoo.ru/ffOb06ec
bubmuorexa [JOK
4.2 Pusmka aroma S https://m.edsoo.ru/ff0b06ec
43 ®du3rka aTOMHOTO SA7pa U 3JIEMEHTapHBIX 5 Bubmzorexa LIOK
. — https://m.edsoo.ru/ff0b06ec
Wroro mo paszneny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmorexa [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 12 https://m.edsoo.ru/ff0b06ec
Uroro no pazaeny 12
Pazzen 6. PUSHUYECKUN MPAKTUKYM
. bubnuorexa [JOK
01 DUSMICCKIH TPAKTHIYM 16 16 https://m.edsoo.ru/ff0b06ec
Hroro no paszneny 16
Pazgen 7. OBOBIHIAIOLIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [JOK

JeSITeIbHOCTH, TPUOOPETEHHOTO TPU
u3yueHnu Kypca gusuku 10 — 11 kmaccon

https://m.edsoo.ru/ffOb06ec
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Hroro no pasneny

Pe3epBHOE Bpems

15
10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoububle IIpakTHyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
L ®usuka — QyHIaMEHTaIbHAS HAYKa O L bubmuorexa IIOK
npupose https://m.edsoo.ru/ff0b06ec
) Hay4Hblif METOJI IO3HAHUS U METO/IBI 1 bubmorexa [IOK
uccieoBaHus PU3NUECKUX SIBICHUI https://m.edsoo.ru/ffOb06ec
OKCIIEpPUMEHT U TEOpHs B MpoLeCcCe bubnnoreka [JOK
3 no3HaHus npupoasl. Habmoaenue u 1 https://m.edsoo.ru/ff0b06ec
9KCIIEPUMEHT B (pH3uKe
4 Crioco0bI u3MepeHust HU3UIECKUX L Bu6moreka [IOK
BeNIMYHH https://m.edsoo.ru/ff0b06ec
AOcoIOTHAsI U OTHOCUTETbHAS bubmuoreka [IOK
) MOTPENIHOCTH U3MEPEHUIN PU3NYECKUX 1 https://m.edsoo.ru/ff0b06ec
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u bubmuortexa [IOK
5 MecTO (PU3UKU B GOPMUPOBAHUU 1 https://m.edsoo.ru/ffOb06ec
COBPEMEHHOM HAYYHOUM KapTHHBI MHPA,
B [IPAKTHUYECKOMN AESITETbHOCTHU JTI0AEH
Mexanndeckoe aBmkeHne. Cucrema bubnunotexa LIOK
7 orcueTa. OTHOCUTEIBHOCTh 1 https://m.edsoo.ru/ff0b06ec

MEXaHHYECKOTO JBIKeHUs. [Ipsmas n
oOpaTHas 3a/1aul MEXaHUKH
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Paanyc-BekTop MarepuaibHOM TOUKH,
€ro NpOEeKLUHA Ha OCU KOOPAMUHAT.

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

JIMHENHas cKopocTs. Ilepuon un

8 Tpaektopus. [lepemenienue.
CxopocTth. X poekiuu Ha ocu
KOOpJUHAT
PaBHOMEpHOE ITPAMOJIMHEWHOE Bu6mmoteka [JOK

9 newxkenue. [ padudeckoe onvucanue https://m.edsoo.ru/ffOb06ec
PaBHOMEPHOTO MPSMOJIUHEHHOTO
JIBUKCHUS

10 CnokeHue nepeMeneHuii u 5;16J_IHOTGK3 LOK
ckopocreit. Pemmenne 3anau ps://m.edsoo.ru/ff0b06ec
HepaBHOMepHOE 1BUKEHHE. Bbu6mmoteka [IOK

11 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHUE. https://m.edsoo.ru/ffOb06ec
[IpssmMonuHENHOE NBUKEHUE C
MOCTOSTHHBIM YCKOPEHUEM
I'paduyeckoe onucanue bubmuoreka [IOK

12 IPSIMOJIMHEMHOT O ABMXKEHUS C https://m.edsoo.ru/ff0b06ec
MOCTOSTHHBIM YCKOPEHUEM
CBoOonHOe mageHune. Y CKopeHue bubnmnorexa [JOK

13 CBOOOHOTO Ma/ieHusl. 3aBUCUMOCTh https://m.edsoo.ru/ff0b06ec
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpaQuKu

14 JIBrKeHME Tena, OPOIIEHHOTO 10T E’[I'jg;/l//lr(r)f:(;(:) (])_[r(aszObOGec
YIJIOM K TOPU30HTY S ‘
KpuBonuneiiHoe qBUKEHUE. bubmmoreka [JOK

15 JIBM>KEHHUE 110 OKPYKHOCTH. YTJI0Bas U https://m.edsoo.ru/ff0b06ec
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yacToTa. llenTpocTpemMurensHoe u
IIOJIHOE YCKOpEHHE

KonTtponpHast pabora o Teme

bubnunoreka LIOK

16 "KHeMaTHKa" https://m.edsoo.ru/ffOb06ec
ITepBbrIif 3akoH HproTOHA. bubmuorexa [JOK

17 HuepuuanbHbie CUCTEMBI OTCUETA. https://m.edsoo.ru/ffOb06ec
[Tpunnun otHOoCcuTeNbHOCTH ["anumest.
HeunepunanbHbie CUCTEMBI OTCUETA
Cua. PaBHOIEHCTBYOIIAS CHITA. bubnmoreka IOK

18 Bropoii 3akon Heiotona. Macca https://m.edsoo.ru/ffOb06ec
Bzaumoneiictue ten. Tperuii 3aKon bubmorexa IIOK

19 HeroToHa https://m.edsoo.ru/ff0b06ec
[IpuHnun cynepno3unuu cui. bubmmnoreka HOK

20 Pemienue 3a1au Ha npUMEHEHUE https://m.edsoo.ru/ffOb06ec
3akoHOB HproTOHA
3aK0H BCEMUPHOTO TATOTEHUS. bubmuoreka [IOK

21 DKBHUBAJICHTHOCTh TPABUTAIIMOHHON U https://m.edsoo.ru/ffOb06ec
WHEPTHOU MacChl
CwuJta TSOKECTH U YCKOPEHHE bubnmoreka [IOK

22 ¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ffOb06ec
JIBmkeHne HeOSCHBIX TE U UX bubmuoreka [{OK

23 UCKYCCTBEHHBIX CITyTHUKOB. IlepBas https://m.edsoo.ru/ff0b06ec
KOCMHYECKasi CKOPOCTh. 3aKOHBI
Kennepa

24 Cwuuta ynpyroctu. 3akon I'yka. Bec Bubnmoreka [IOK

TCI1a

https://m.edsoo.ru/ffOb06ec
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Cuna tpenus. [Ipupona u BuzbI cun

bubnunorexa LIOK

25 TpeHus. JIBHKEHUE B KUIAKOCTH U Ta3e https://m.edsoo.ru/ffOb06ec
C YYETOM CHIIBI COITPOTUBIICHUS CPEbl

26 Jasnenue. ['ugpocTaTnueckoe Bubmmorexa LIOK
nasrenne. Crma ApxuMena https://m.edsoo.ru/ff0b06ec
AOGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK

27 [ToctynaTenbHoe U BpalaTeabHOE https://m.edsoo.ru/ff0b06ec
JBW)KEHUE TBEPJIOTO Tela

28 MOMEHT CHJIBI OTHOCHUTEIBHO OCH Butmorexa [HOK
ppamenns. [L1eqo cibi https://m.edsoo.ru/ff0b06ec
CroxxeHue cuil, MPUIOKEHHBIX K bubnnoreka [JOK

29 TBepaoMy Teny. LleHTp TsxkecTu Tena. https://m.edsoo.ru/ff0b06ec
VYcoBust paBHOBECHUS TBEPIOTO TeA.
Bunet paBHOBeCHs

bubmmoteka IIOK

30 Pemmenne 3ana4 https://m.edsoo.ru/ffOb06ec

31 KonTtponbHas paboTa 1o Teme Bubmmorexa [IOK
" Tunamuka. CTaTHKa TBEPIOTO Tera” https://m.edsoo.ru/ff0b06ec
NMitynbsc MaTepralbHON TOYKH, bu6muoreka [JOK

39 CHUCTEMBI MaTepHANIbHBIX TOUYeK. L{eHTp https://m.edsoo.ru/ffOb06ec
Macc CUCTEMBI MaTepHAITbHBIX TOUEK.
Teopema 0 IBHKESHHH IIEHTPA Macc
HMnynbc cuiibl 1 H3MEHEHHE bu6muoreka [JOK

33 UMITYJIbCa TeJa. 3aKOH COXpaHEeHHUS https://m.edsoo.ru/ffOb06ec

HMITYyJIbCa. PeakxtuBHOE JABUXKCHUC
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MoMeHT uMIysbca MaTepUAIbHON
touku. [IpencraBiaenue o coxpaHeHun

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

34 MOMEHTa UMITYJIbCa B LIEHTPAJIbHBIX
MOJIAX
bubnunoreka LIOK
35 Pemenue 3aaq https://m.edsoo.ru/ffob06ec
PaGora cunbl Ha MaIOM ¥ HAa KOHEYHOM bubnnorexa [IOK
36 nepemenieHnn. I paduueckoe https://m.edsoo.ru/ffOb06ec
MPEJICTaBICHUE PAOOTHI CHITBL.
MOIIHOCTD CHIIBI
Kunernueckas sueprus. Teopema 00 Bbu6mmoteka [IOK
37 W3MEHEHUU KHHETUYECKOW SHEPTUH https://m.edsoo.ru/ff0b06ec
MaTEepUAIBHON TOYKHU
ITorennuanpHBIC ¥ HEIIOTCHIIMAILHBIE bu6nmorexa LIOK
38 cuibl. [loTeHManpHas sHEprus. https://m.edsoo.ru/ff0b06ec
Bropas kocMuueckas CKOpocTh
Tperbsa kocMudeckast ckopocTb. CBs3b bubmuoteka [IOK
paboThl HEMOTEHIIUATBHBIX CHJI C https://m.edsoo.ru/ffOb06ec
39 M3MEHEHUEM MEXaHUYECKON SHEPTUn
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOW SHEPrUr
VYipyrue u Heynpyrue CTOJIKHOBEHHUS. bubmuortexa [IOK
40 VYpaBuenue bepuymiu 115 naeanbHON https://m.edsoo.ru/ffOb06ec
KUJKOCTU
m KonTtponsHas paboTa 1o Teme bubmiorexa OK

"3aKOHBI COXpaHEHUs B MEXAHUKE"

https://m.edsoo.ru/ffOb06ec
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Pa3BuTue npenacraBieHuid 0 npupoe
Ter10Thl. OCHOBHBIE MOJOXKEHUS

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

42
MKT. quddy3us. bpoynosckoe
JBUKCHHE
CtpoeHue ra3000pa3HbIX, KUIKIUX U bubmmoreka [JOK

43 TBEPABIX Tel. XapaKTep ABUKEHUS U https://m.edsoo.ru/ff0b06ec
B3aMMOJICHCTBHSI YACTHI] BEILIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB). bubmmoreka [JOK

44 KonnuectBo Bemectna. [locrosinHas https://m.edsoo.ru/ffOb06ec
ABoraapo

45 Temneparypa. TemnaoBoe paBHOBECHE. But6morexa [HOK
Ilxana [enbcus https://m.edsoo.ru/ff0b06ec

bubnmorexa LIOK
46 Pemenue 3aa4 https://m.edsoo.ru/ffOb06ec
bubmmoteka IIOK

47 WneanbHelii ra3. ['a30Bbie 3aKOHBI https://m.edso0.ru/ff0b06ec

43 Vpasuenne Menpeneesa-Knaneiipona. bubmorexa [IOK
Peluenue 3axay https://m.edsoo.ru/ffOb06ec

49 AGcoroTHas TeMIiepaTypa. 3aKoH bubmmorexa [IOK
JlamsToHa https://m.edsoo.ru/ff0b06ec

50 HM30npoleccsl B UA€aIbHOM rase ¢ bubmmorexa [IOK
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA https://m.edso0.ru/ffOb06ec
I'paduueckoe npencrapieHue bubmuortexa [IOK

o1 M30IIPOLIECCOB: U30TEPMa, N30X0pa, https://m.edsoo.ru/ff0b06ec

n3zobapa
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bubnunorexa LIOK

52 OcHosHoe ypaBrenne MKT https://m.edsoo.ru/ffOb06ec
bubnunorexa LIOK

53 Pemenne 3anau https://m.edsoo.ru/ffOb06ec
CBs13b a0COTIOTHOW TEMIIEPATYPHI bubnmoreka [JOK
TEPMOJMHAMUYECKON CUCTEMBI CO https://m.edsoo.ru/ffOb06ec

o4 CpeIHEel KHHEeTHYECKON 3Hepruen
MOCTYIATEIBLHOTO TEIJIOBOTO
JBIKCHUS €€ YaCTHI]
O600uIeHe ¥ CHCTEMAaTU3aLUs Bubmuorexa IIOK

55 sHaHmH o Teme "OcHors MKT" https://m.edsoo.ru/ffOb06ec
KonrposbHas pabota 1o Teme bubmmorexa LIOK

56 "Ocrorer MKT" https://m.edsoo.ru/ffOb06ec
TepMoauHaMuuecKkasi CUCTEMA. bubnmorexa LIOK
3ananue BHEMHUX ycioBuit s T /1 https://m.edsoo.ru/ffOb06ec
cucteMbl. BHenIHue U BHyTpeHHNE

S7 napameTpsl. [lapametpsr T/l cuctemsl
KaK CpeIHHE 3HAUCHUS BEITHMYHH,
OIMCHIBAIOIIMNX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
Hynesoe Hauano TepMOAUHAMUKH. bubmuortexa [IOK

58 Camonpoun3sBonbHas penakcanus TJ] https://m.edsoo.ru/ffOb06ec
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogenb ngeaabHOro raza B bubnunotexa LIOK

59 TEPMOJIMHAMHUKE. Y CIIOBHS https://m.edsoo.ru/ffOb06ec

MPUMCHUMOCTHU 3TOM MOACIN
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VYpasuenue Menneneesa-Kianelipona

bubnunorexa LIOK

60 Y BBIPOKCHHUE ISl BHYTPECHHEH https://m.edsoo.ru/ffOb06ec
SHEPrUuu
BolpaskeHue ais BHyTpeHHEHR 3Heprun Bu6muoteka [JOK

61 0JIHOATOMHOT'0 MJI€aJIbHOIO I'a3a. https://m.edsoo.ru/ff0b06ec
KBa3ucraTtnueckue u HecTaTUYECKUE
MIPOLIECCHI
DneMeHTapHas pabora B bubmmoreka [JOK

62 TepMoJuHaMUKe. Beruucienue padboTsl https://m.edsoo.ru/ffOb06ec
o rpaduky mpomecca Ha pV-
auarpamme
Tennonepenava kak croco6 bu6nunorexa LIOK

63 U3MEeHEeHHs BHyTpeHHel sneprun T /] https://m.edsoo.ru/ffOb06ec
CUCTEMBI 0€3 coBepIleHUs padoThI

64 KoHnBekuus, TenaonpoBOAHOCTb, E::SSJ?/I//I&T:;; l_[r(azfmb%ec
U3ITy4eHUe S :
KonnuectBo Temnorel. TenmnoéMKOCTh bubnmorexa LIOK

65 Tea. Y IeIbHas U MOJIsIpHas https://m.edsoo.ru/ffOb06ec
TEIUIOEMKOCTH BEIIECTBA. Y IeJIbHAs
TEIJIOTa CTOPAaHUSI TOTLJIMBA

66 Pacuér KoJaMYeCcTBa TEIIOTHI IIPU EH@?HOTeKa LHOK
Temonepeate ttps://m.edsoo.ru/ff0b06ec

67 [MonsTHE 06 aMUMabaTHOM ITPOLECCE. BH@HOTeKa HOK
TlepBHIit 3aKOH TePMOTHHAMHKH https://m.edsoo.ru/ffOb06ec
KonnuecTBo TemioTel 1 paboTa Kak bu6muoreka [JOK

68 Mepbl U3MEHEHUS! BHYTPEHHEH SHEPTUuu https://m.edsoo.ru/ff0b06ec

Tl cucrembl
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BTopoii 3aKOH TEpMOIMHAMUKH IS
PABHOBECHBIX U HEPABHOBECHbIX

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

69 nporeccoB. HeoOparumocTthb
MIPUPOIHBIX MPOIIECCOB

70 IIpuHIMITBI AEACTBUS TEMIIOBBIX £§6?H0T6Ka HOK
warmus. KT ps://m.edsoo.ru/ff0b06ec

2 MaxkcumansHoe 3Hadenre KITJI. ukn 5316?1’10““ HOK
KapHo ps://m.edsoo.ru/ff0b06ec

bubnuoreka [{OK

72 Pemenue 3anau https://m.edsoo.ru/ff0b06ec
DKOJOTUYECKHE ACTIEKThI bubmuoreka [{OK

73 HUCIOJIL30BaHUS TEIJIOBBIX JABUraTEIICH. https://m.edsoo.ru/ffOb06ec
TennoBoe 3arps3HEHUE OKpYKarolen
cpenbl

bubnmorexa LIOK

74 Pemenne 3ama4 https://m.edsoo.ru/ff0b06ec
O00011eHNEe U CUCTEMATU3ALIS bubmmoteka IIOK

75 3HaHu# no Teme "TepMoIMHaMHuKa. https://m.edsoo.ru/ffOb06ec
TennoBeie MaIMHEL"
KonTponbhas pabota no teme bu6muoreka [JOK

76 "Tepmoannamuka. TerioBbie https://m.edsoo.ru/ff0b06ec
MaIuHb"
[TapooOpa3oBanre U KOHIEHCAITHS. bubnuotexa [JOK

77 Hcnapenue u kunenue. Y nenpHas https://m.edsoo.ru/ffOb06ec

TEIJI0Ta MapooOpa3oBaHMs
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Haceplmiennbie 1 HEHACHIIIIEHHBIE TTAPHI.
KauecTtBenHast 3aBUCUMOCTD
IUIOTHOCTH U JIaBJICHUS! HACHIIIIEHHOTO
napa oT TeMIepaTypbl, UX

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

78 .
HE3aBHCUMOCTH OT 00BbEMaA
HACBILIEHHOI'O I1apa. 3aBUCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT JAaBJICHUS B
KUJIKOCTH
79 BuiasxHocTh Bo3ayxa. AGCOIIOTHAS U ]t?::s;;//lr(r)f::;; (])_[r(z/I:fObOGec
OTHOCHUTEIIbHAS BIAXKHOCTh S '
bubnuoreka [{OK
80 Pemenue 3aaq https://m.edsoo.ru/ffob06ec
Teépnoe Teno. Kpucranmnmueckue u bubmuorexa [IOK
81 amopdHbIe Tena. AHU30TPONHS https://m.edsoo.ru/ff0b06ec
CBOMCTB KPHUCTAJNIOB
[InaBnenue u KpucTaUIM3aIUA. bubmuoreka [JOK
82 VY nenpHas TEIIIOTA TUIABJICHUSI. https://m.edsoo.ru/ffOb06ec
CyO6numarus
Jedopmaruu TBEpIOTO TENA. bubnmnorexa [JOK
Pactsoxkenne u coxarme. CaBur. https://m.edsoo.ru/ffOb06ec
83 Mogyns Onra. [Ipenen ynpyrux
nedhopmaruit
TeroBoe pacluupeHue XUIKOCTEN U bubmmoreka [JOK
84 TBEPABIX T€1. AHTAPMOHM3M TETIOBBIX https://m.edsoo.ru/ff0b06ec
KoJie0aHUI YacTHUll BEIIeCcTBa
85 [MpeoGpaszoBanue SHEPTUH B Pa3oBBIX Bubnmoreka [IOK

nepexojax

https://m.edsoo.ru/ffOb06ec
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bubnunorexa LIOK

86 YpaBHEHHE TEIIOBOrO Oaanca https://m.edsoo.ru/ff0b06ec
bubnunorexa LIOK

87 Pemenne 3anau https://m.edsoo.ru/ffOb06ec
[IoBepXHOCTHOE HaATSKEHUE. Bu6muoteka [JOK

88 Kanwmiapuele snenus. JlaBinenue nox https://m.edsoo.ru/ff0b06ec
HCKPUBJICHHON MTOBEPXHOCTHIO
)kunkoctu. Popmyna Jlammaca
O000I11IeHNE U CUCTEMATU3AIUS bu6nmorexa LIOK

89 3HaHUN 110 TeMe "ArperaTHble https://m.edsoo.ru/ff0b06ec
cocrosiHus BemiecTBa. da3oBbie
nepexopl"
KonTponbHas pabota mo Teme bubnnorexa [JOK

90 "ArperaTHbl€ COCTOSIHHSI BEILIECTBA. https://m.edsoo.ru/ffOb06ec
®da30BbIe IEPEX0abI"
DJeKTpu3anus Tel U €€ MpOosIBICHUSI. bubnnorexa [JOK

o1 OnekTpuueckuii 3apsia. /[Ba Buna https://m.edsoo.ru/ffOb06ec
3JIEKTPUYECKUX 3apsaaoB. [IpoBogHuKH,
JUAJIEKTPUKU U TTOITYIPOBOJHUKHI
DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi. bubmmoreka [JOK

92 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO https://m.edsoo.ru/ffOb06ec
3apsa

93 BsanmoneiicTue 3apanoB. Toyeunsle E‘;@?HOTGKE‘ HOK
sapsiteL. 3axon Kymona ps://m.edsoo.ru/ffOb06ec

but6mmoreka [IOK
94 Pemenue 3amau

https://m.edsoo.ru/ffOb06ec
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Onektpuueckoe nose. Ero neiictsue

bubnunorexa LIOK

95 Ha DIEKTPHYECKHE 3APSITBI https://m.edsoo.ru/ff0b06ec
Hanps>k€HHOCTB IEKTPUYECKOTO bu6mumotexa [JOK
nosist. [Ipo6usli 3apsia. Jlunuu https://m.edsoo.ru/ff0b06ec
96 HaNPSHKEHHOCTHU SJIEKTPUIECKOTO
noJist. OMHOPOHOE AIIEKTPUIECKOe
nosne
IloTeHIIMAIEHOCTH bubnunoreka LIOK
97 AJEKTPOCTATUYECKOrO 1oJsi. Pa3HOCTH https://m.edsoo.ru/ff0b06ec
IMMOTCHIMAJIOB U HAIIPAKCHUC
[ToreHunanpHas SHEPrUs 3apsiia B Bbu6mmoteka [IOK
98 AJIEKTPOCTATUYECKOM TIOJIE. https://m.edsoo.ru/ffOb06ec
ITorennuman 3MeKTpOCTaTUYECKOTO
TOJISt
CBs13b HAPSHKEHHOCTHU TOJISL U bubnnorexa [JOK
99 Pa3HOCTH IMOTCHITHAJIOB JIJIS https://m.edsoo.ru/ffOb06ec
AIIEKTPOCTATUIECKOTO TTOJIS
poo s cynepnosummn Eg&ﬁﬁ:ﬁ?ﬁc)bo(m
JJEKTPUUECKUX MOJIeH S '
bubnmnorexa LIOK
101 Pemenne 3anau https://m.edsoo.ru/ffob06ec
102 ITone Toueunoro 3apsnaa. [Tone BH@HOTeKa LOK
PABHOMEPHO 3aPsIKEHHOI chephr https://m.edsoo.ru/ffOb06ec
ITone paBHOMEpPHO 3apsiKEHHOTO MO bubnuotexa [JOK
103 00Bvémy mapa. [lone paBHOMEpHO https://m.edsoo.ru/ff0b06ec

3apsHKEHHON OECKOHEYHOU TIIOCKOCTH
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[IpoBOgHUKY B 3JIEKTPOCTATUIECKOM

bubnunorexa LIOK

104 )
noJie. Y CJIOBHE PaBHOBECHS 3apsJIOB https://m.edso0.ru/ffOb06ec
105 JIN3JIEKTPUKH U MTOTYIIPOBOIHUKH B Bubmoreka [IOK
TEKTPOCTATHIECKOM IO https://m.edsoo.ru/ffOb06ec
Konpnencarop. D1eKTpoéMKOCTh Bu6muoteka [JOK
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh https://m.edsoo.ru/ffOb06ec
TJIOCKOTO KOHJICHCATOpa
107 [TapanienbHOe COEMHEHUE bubmmorexa [IOK
KOHJIEHCATOPOB https://m.edsoo.ru/ffOb06ec
108 [TocnenoBaTeabHOE COSTUHEHUE bubmmorexa [IOK
KOHJIEHCATOPOB https://m.edsoo.ru/ffOb06ec
bubmmoteka IIOK
109 DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa https://m.edso0.ru/ffOb06ec
bubmmoteka IIOK
110 Pemenne 3anau https://m.edsoo.ru/ffOb06ec
111 JIBHKEHHE 3apsHKEHHOMN YacTUIIBI B bubmorexa [IOK
OJTHOPOTHOM DJIEKTPHYECKOM TN https://m.edsoo.ru/ffOb06ec
bubnunorexa LIOK
112 Pemenne 3anau https://m.edsoo.ru/ffOb06ec
O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
113 3HAHUH 110 TeMe "DIeKTPUIECcKoe https://m.edsoo.ru/ff0b06ec

noJe"
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KontponbHast pabora o Teme

bubnunorexa LIOK

114 )
"JeKTpUHecKoe Toie” https://m.edsoo.ru/ffOb06ec
Cuna Toka. [TocToOSHHBIN TOK. bubnuorexa [{OK

115 VYcnoBus cymecTBOBaHUS https://m.edsoo.ru/ff0b06ec
MOCTOSTHHOTO JJICKTPUYECKOTO TOKa

bubnunorexa LIOK

116 Wcrounuku Toka. Hanpsixenue u 9/1C https://m.edso0.ru/ff0b06ec

117 3akon Oma j1J1st y9acTKa IeIu. But6morexa [HOK
DJIEKTPUIECKOE COMPOTUBIICHUE https://m.edsoo.ru/ff0b06ec
3aBUCUMOCTD COIPOTUBIICHUS bu6nmorexa LIOK

118 OJHOPOJIHOTO MPOBOJIHUKA OT €0 https://m.edsoo.ru/ffOb06ec
JUTMHBI ¥ TJIOMAAH MOTIEPEYHOTO
CeueHus

119 V 1e7IbHOE CONPOTUBIIEHHUE BEIECTBA. Bubnuoreka [IOK
Peluenue 3axay https://m.edsoo.ru/ffOb06ec

120 [MocnenoBaTensHOE, MapaIeabHOE, Bu6moreka [IOK
CMEIIaHHOE COEMHEHNE TIPOBOIHUKOB https://m.edsoo.ru/ff0b06ec
Pacuér pa3zBeTBIEHHBIX but6mmorekxa [IOK

121 JJIeKTpUUecKux nene. Ipasuna https://m.edsoo.ru/ffOb06ec
Kupxroga

bubnunorexa LIOK
122 Pemenne 3anau https://m.edsoo.ru/ffOb06ec
123 Pa6oTa 3JIEKTPUYECKOro TOKa. 3aKOH bubmorexa TIOK

Jxoyns —Jlenua

https://m.edsoo.ru/ffOb06ec
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bubnunorexa LIOK

124 Pemerne 3aa4 https://m.edsoo.ru/ff0b06ec
MOIIHOCTD 3JIEKTPUUYECKOTO TOKA. bubmmoreka [JOK
125 TemnsoBas MOIIHOCTh, BhIACIIEMas Ha https://m.edsoo.ru/ffOb06ec
pesucTope
bubnunorexa LIOK
126 Pemenue 3anau https://m.edsoo.ru/ff0b06ec
127 DJIC u BHYTpEHHEE CONPOTUBIICHUE bubnmoreka IOK
HCTOUHMKA TOKA https://m.edsoo.ru/ffOb06ec
128 3akon OMa /1715 TIOJTHOM (3aMKHYTO) bubnmoreka IOK
IEKTPHYECKOI T[enH https://m.edsoo.ru/ffOb06ec
bubmmoteka IIOK
129 Pemenne 3anau https://m.edsoo.ru/ffob06ec
bubmmoteka IIOK
130 Mo1mHOCTs HCTOYHHIKA TOKA https://m.edsoo.ru/ff0b06ec
bubmmoteka IIOK
131 KopoTtkoe 3ambikanne https://m.edsoo.ru/ffob06ec
KoHeHcaTop B LENH OCTOSAHHOTO bubmmorexa LIOK
132 https://m.edsoo.ru/ffOb06ec
TOKa
bubnunorexa LIOK
133 Pemenne 3agau https://m.edsoo.ru/ffob06ec
134 Pemenue 3a1a4 o teme "TIOCTOSHHBIIH Bubmmorexa LIOK

ANEKTPUUECKUIN TOK"

https://m.edsoo.ru/ffOb06ec
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Pemenue 3agaug mo reme "TlocTOSHHBIN

bubnunorexa LIOK

135 .

JeKTpHYecKuii TOK" https://m.edsoo.ru/ffOb06ec

136 Pemenue 3ana4 1o teme "TIoCTOAHHBIH Bubmuorexa IIOK
EKTPHHECKHiT TOK" https://m.edsoo.ru/ffOb06ec
O06o001IeHre U CUCTEMaTH3aIus bubnnorexa [JOK

137 3HaHu# 1o Teme "TlocTosTHHBIM https://m.edsoo.ru/ffOb06ec
ANEKTPUIECKUH TOK"

138 KouTponsHas pabora 1o reme bubmorexa IIOK
"TOCTOSHHBIH ATEKTPHYECKHii TOK" https://m.edsoo.ru/ff0b06ec
DJeKTprUyecKasi pOBOAUMOCTD bubnnoreka [JOK

139 Pa3IMYHBIX BEHIECTB. DJICKTPUUSCKHUI https://m.edsoo.ru/ffOb06ec
TOK B MeTa/ax. CBepXIpoBOIUMOCTh
DIIEKTPUUYECKHI TOK B pacTBOpax M bubmuoreka [IOK

140 pacIaBax dJIEKTPOIUTOB. 3aKOHbI https://m.edsoo.ru/ffOb06ec
®Dapanes 1715 IEKTPOIU3a

bubmmoteka IIOK

142 DIEKTPUIECKUH TOK B BAKyyMe. bubnmoreka [IOK
BakyymHbIe TPUGOPHI https://m.edsoo.ru/ffOb06ec

143 DIIeKTPUYECKHIA TOK B bubnmoreka [IOK
MOy TIPOBOTHHKAX https://m.edsoo.ru/ff0b06ec

bubnunorexa LIOK

144 [TomynpoBoiHUKOBBIE TPUOOPHI

https://m.edsoo.ru/ffOb06ec
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145

146

147

Pu3N4eCKu IPAKTUKYM 110 TEME
"M3MepeHue Cuiibl TOKa U HApPsHKEHUS
B LIENIU MIOCTOSIHHOT'O TOKA MPHU
MOMOIIM aHAJOTOBBIX U HU(POBBIX
HU3MEPUTEIILHBIX PUOOPOB" WK
"3HaKOMCTBO C U(PPOBOIA
nabopatopueii o ¢pusuke. [Ipumepst
U3MEpeHUsT PU3NICCKUX BEITUIHH TIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

dusnueckuil NpakKTUKYM 10 TeMe
"N3y4yeHne HepaBHOMEPHOIO
JIBUKEHUS C LIEJIBbIO ONpEETICHUS
MI'HOBEHHOH ckopocTh"

Du3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHune yCKOpEeHHUs ITpU
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JIBUKEHUHU MO HAKJIOHHOW IIJIOCKOCTH"
wim "MccnenoBanue 3aBUCUMOCTH
IyTU OT BPEMEHU NpU
PaBHOYCKOPEHHOM JIBH)KEHUU"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

bubmuoreka [{OK
https://m.edsoo.ru/ffOb06ec

bubnmorexa LIOK
https://m.edsoo.ru/ffOb06ec

148

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nanenus” win "M3ydenue qBrKkeHus
Tena, OpOIIEHHOTO TOPU30HTAIBHO"

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb06ec

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne nBUKEHU Tea 10
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJYJIFO CKOPOCTBIO" WIIH
"UccnenoBanue 3aBUCUMOCTH MIEPUOJIA

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec
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oOpaleHusi KOHUYECKOro MasiTHUKA OT
ero napameTpon"

150

151

152

Pu3n4eCKuil IPAKTUKYM 110 TEME
"N3mepenne paBHOICHCTBYIOMIEH
CWJIBI TIPY JBMKCHUH OpyCKa 10
HAKJIOHHOM IJIOCKOCTH" Win
"[IpoBepka runoTe3sl 0
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOIIMUX B IIPYKUHE
U pE3MHOBOM 00paslie, OT UX
nepopmanun” unu "M3ydenne
JBUKEHUSI CHCTEMBI TE€J, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN depe3 JETKUit
6J10K"

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue koappuienta TpeHus
M0 BEJIMYMHE YII0BOro KodduuneHTa
3apucumocTH Frp(N)" unun
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C TIEpEMEHHBIM
K03 PHULIHEHTOM TpeHHs" UITH
"N3ydyeHne OBUKEHMSI IPy3a Ha Bally C
TpeHueM"

bubnunoreka LIOK
https://m.edsoo.ru/ffOb06ec

bubnunoreka LIOK
https://m.edsoo.ru/ffOb06ec

bubnmorexa LIOK
https://m.edsoo.ru/ffOb06ec

153

DuU3nYeCKU MPAKTUKYM 110 TEME
"HccnenoBaHue yciloBUN paBHOBECHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec

154

TBEPAOTO TEJIA, UMEIOILETO OCh
Bpamenus" win "KoHnctpyupoBanue
KPOHILTEHHOB U PacuéT CHIl
ynpyroctu" unu "U3yuenue
YCTOMYMBOCTHU TBEPIOTO TENA,
HMMEIOIIIETO TUIOIA/lb ONOphI"

dusnueckuil NpakKTUKYM 10 TEMe
"N3mepenune umnyibca Tena 1no
TopMO3HOMY NyTH" nnu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIEIH
IIEKTPOMOOWIISI U MOIITHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI"
wiu "HMccnenoBanue coxpaHeHus
UMITYJIbCa IIPU yIIPYTOM
B3aumozeiicrun" uinu "M3mepenue
KMHETUYECKOW YHEPTUH Tea 110
TOPMO3HOMY IIyTH"

bubnuoreka [{OK
https://m.edsoo.ru/ffOb06ec

155

156

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3y4eHne n30TEpMHUUECKOTO
nporecca (peKOMEHI0BAaHO
UCTIOJIb30BaHUE LU(POBO
nabopatopun)" wiu "U3ydenue
M30XO0PHOro Ipolecca" min
"N3yuenune nzobapHoro mporiecca"
nu "[IpoBepka ypaBHEHUs
COCTOAHMSA"

Pu3NYeCcKUuil IPAKTUKYM 110 TEME
"U3mepenne yeabHOM TemI0EMKOCTH"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb06ec

bubnunoreka LIOK
https://m.edsoo.ru/ffOb06ec
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un "UccnegoBanue npouecca
OCTBIBaHMS BelllecTBa' WU
"UccnenoBadnue agnadaTHOTO
nponecca’ win "M3yuenue
B3aMMOCBS3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOCHCTBUSA
U TEMIIEpaTypbl KUIIEHUS KUAKOCTER"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
WCTIApEeHUS KUJKOCTER" i
"N3mepeHune yaeabpHOM TEII0ThI
raBieHus apaa" win "Usyuenue
CBOICTB HACBIILIEHHBIX ApOB" WU
"N3mepeHune abCOMOTHOM BIaXXHOCTH
BO3/lyXa U OLIEHKA MacChl IapoOB B
nomenienuun". 3mepenue
Kod(duIMeHTa MOBEPXHOCTHOTO
HATSDKCHUS

bubnuoreka [{OK
https://m.edsoo.ru/ffOb06ec

158

Pu3nYecKuil NPAKTUKYM 110 TEME
"HabmroieHue npeBpaiieHus SHEpruu
3apsHKEHHOr0 KOHEHCAaTopa B
SHEPTUI0 U3TYyYEHHUs CBETOaMOAA" UIn
"N3yueHure npoTekaHus TOKa B LIETIH,
coJieprKalleil KoHaeHcaTop" win
"Pacnipenenenue pazHOCTH
MOTEHLUAIOB (HaNpsKEHUs ) IPU
MOCJIEe0BATEILHOM COEIUHEHUU
KOHJICHCATOPOB"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb06ec
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Pu3N4eCKu IPAKTUKYM 110 TEME
"HccneqoBaHue CMENIAaHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"U3mMepenue yienbHOro
COTPOTUBIICHUS IPOBOJIHUKOB" MK
"UccnenoBanue 3aBUCUMOCTH CHUJTbI
TOKA OT HAIPSLKCHUS J1J151 JIaMITbI
HaKaJuBaHUs"

Ou3nyecKkuil MPakTUKYM 0 TEME
"Habnronenue aiekTpoan3a’ wim
"N3mepenue 3apsiia 0THOBAJIEHTHOTO
noHa" win "MccienoBanue
3aBUCUMOCTH COMPOTUBIICHUS
TEPMOPE3UCTOPA OT TeMIepaTypsl”
iy "CHATHE BOJIBT-aMIIEPHOI
XapakTEepUCTUKU auoaa”

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

bubnuoreka [{OK
https://m.edsoo.ru/ffOb06ec
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Peseprubiit ypok. O60011eHIE U
CUCTEMAaTH3aIHsl 3HAHWH 110 TeMe
"KunemaTuka"

bu6mmoteka IIOK
https://m.edsoo.ru/ffOb06ec

162

163

164

PesepBHslit ypok. O60011eHNE U
CHCTEMaTH3allHs 3HaHUH 10 TeMe
"Innamuka"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"Craruka TBEpaoro tena"

Peseprubrit ypok. O6001eHNE U

cucTeMaTH3alus 3HaHUH [0 Teme
"3aKOHBI COXpaHEHUs B MEXaHUKe"

bubnmorexa LIOK
https://m.edsoo.ru/ffOb06ec

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

but6mmoreka [IOK
https://m.edsoo.ru/ffOb06ec
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PesepBHeiit ypok. O600ICHHE U
CHCTeMaTH3Aallus 3HAHUH 110 TeMe

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

165 . 1
"OCHOBBI MOJICKYJISIPHO-KUHETHYECKOU
Teopun"
Peseprublit ypok. O6o0IeHNE U Bu6mmotexa [JOK

166 cHUcTeMaTU3alus 3HaHUHI 110 TEME 1 https://m.edsoo.ru/ffOb06ec
"Tepmoaunamuka. TernnoBbie
MaIluHbI"
Peseprublit ypok. O600mIeHNE U Bu6mmoteka [JOK

167 CHUCTEeMaTU3alus 3HAHUHN 110 TEME 1 https://m.edsoo.ru/ffOb06ec
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBbie Iepexoab"
Peseprublii ypok. O600mIeHNE 1 Bbu6moreka [JOK

168 CUCTEMAaTH3aIHsl 3HAHWH 110 TeMe 1 https://m.edsoo.ru/ffOb06ec
"DnexkTpuueckoe mnosie"
PesepBHblit ypok. O0001IeHNE U bubmuoteka [IOK

169 CUCTEMATHU3aIHA 3HAHUH 10 TEME 1 https://m.edsoo.ru/ffOb06ec
"TTocTosIHHBIN ANEKTpUYECKUI TOK"
PesepBHblit ypok. O0001IEHNE U bubmuoteka [IOK

170 CUCTEMATHU3aIHA 3HAHUH 10 TEME 1 https://m.edsoo.ru/ffOb06ec
"TOKM B pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bceero Kourpoanusie  IpaxTuteckue u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI pecypeni

B3anMonelicTBrEe TOCTOSHHBIX bu6nmorexa LIOK

1 MarHuTOB ¥ TPOBOJHUKOB C TOKOM. 1 https://m.edsoo.ru/ffOb06ec
MarunutHoe nosne. ['unoreza Ammnepa
Bekrop MarHuTHON MHIYKIUU. bu6nmorexa LIOK

2 [IpuHUMI Cyneprno3uii MarHUTHBIX 1 05.09.2023 https://m.edsoo.ru/ffOb06ec
nosiei. JImHuM MarHUTHOM MHIYKLIUH

3 MarHuTHOE 110J1€ IPOBOIHMKA C i Bubmmorexa LIOK
TokoM. OTBIT dpeTena 05.09.2023  https://m.edsoo.ru/ffOb06ec

4 Ciuna Anicpa, 68 HampagneHie 1 06.09.2023 E;I;?S?E;Tee;(;? r(alliffObOGec
MOJYJTh .09. //m. .

bubnmorexa LIOK

5 Pewenue 3amau 1 07.09.2023 | https://m.edsoo.ru/ff0b06ec

5 [IpuMeHenune 3akoHa AMrepa. L BH6J?HOTeKa LOK
DIEKTPOH3MEPHTEBHBIE IPHOOPHI 07.09.2023  https://m.edsoo.ru/ffOb06ec
Cuna JlopeHua, e€ HanpaBiIeHHE U bubmuortexa [IOK

7 MOAYJIb. JIBHKEHNE 3apSKEHHOU 1 https://m.edsoo.ru/ffOb06ec
YaCTUI[bl B OJHOPOJHOM MAarHUTHOM 12.09.2023
noJje

but6mmoreka [IOK
8 Perienue 3amau 1 12.09.2023 | https://m.edsoo.ru/ffOb06ec
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bubnunorexa LIOK

9 Pa6ota cuitel Jlopenna 13.09.2023 | https://m.edsoo.ru/ff0b06ec
bubnunorexa LIOK

10 Pemenue 3amau 14.09.2023 | https://m.edsoo.ru/ff0b06ec
MarsuTHoOE I10JI€ B BEILIECTBE. bubnunoreka LIOK

11 deppoMarHeTuKH, napa- u 14.09.2023 https://m.edsoo.ru/ff0b06ec
JIMaMarHETUKH
OCHOBHBIE CBOMCTBA bubnuoreka [{OK

12 dbeppomarneTukoB. [IpuMeHeHne 19.09.2023 https://m.edsoo.ru/ffOb06ec
dbeppoMarHeTUKOB
Permenue 3agaud mo reMme "MarautHoe Bubsmorexa [IOK

13 | 19.09.2023  https://m.edsoo.ru/ffOb06ec
moJie
Pemrenwe 3a1a4 1o TeMe "MarauTHoe Bubmmorexa [IOK

14 | 20.09.2023  https://m.edsoo.ru/ffOb06ec
noJje
SIBneHne AneKTPOMAarHUTHOM bubmmnoreka HOK

15 nHAyKIUU. [I0TOK BEKTOpa MarHUTHOM 21.09.2023 https://m.edsoo.ru/ff0b06ec
WHIYKIAH

bubnmnorexa LIOK

16 OJ1C uHAYKIIIHT 21.09.2023 | https://m.edsoo.ru/ffOb06ec
3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubnmoreka [IOK

17 o 26.09.2023 https://m.edsoo.ru/ffOb06ec

apanes

BuxpeBoe anexrpuueckoe noie. Toku Bubsmorexa LIOK

18 26.09.2023 https://m.edsoo.ru/ffOb06ec

Dyko
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OJ1C MHAYKIMYU B ABUKYIIUXCS

bubnunorexa LIOK

19 27.09.2023  https://m.edsoo.ru/ffOb06ec
MIPOBOJTHUKAX
bubnunorexa LIOK
20 Pemenue 3amau 28.09.2023  https://m.edsoo.ru/ff0b06ec
bubnunoreka LIOK
21 [IpaBuso Jlenna 28.09.2023  https://m.edsoo.ru/ff0b06ec
NunyktuBHOCTh. Kartymka bubnuoreka [IOK
22 WHIYKTUBHOCTH B LIETIHA [TOCTOSIHHOTO 03.10.2023 https://m.edsoo.ru/ffOb06ec
TOKAa
SABnenne camonnaykuuu. I1C bubmorexa LIOK
23 03.10.2023  https://m.edsoo.ru/ffOb06ec
CaMOUHYKITUU
DHeprus MarHUTHOTO TIOJISl KaTyIIKH C bubnmorexa LHOK
24 04.10.2023 | https://m.edsoo.ru/ffOb06ec
TOKOM. DJIEKTPOMAarHuTHOE I0JIe
bubmmoteka IIOK
25 Pemenue 3amau 05.10.2023 | https://m.edsoo.ru/ffOb06ec
O0606IIIeH e U CHCTEMATH3AIHS Bubmmoreka [OK
26 . " " 05.10.2023 | https://m.edsoo.ru/ff0b06ec
3HAHWH MO TeMe "DIEKTPOoAMHAMHUKA
KonTpomnpHas pabota mo Teme bubnmoreka [IOK
27 "y " 10.10.2023  https://m.edsoo.ru/ffOb06ec
JMEKTPOIMHAMHKA
Konebarenbnas cucrema. CBOOOIHbBIE bubnunorexa LIOK
28 konebanus. 'apMoHndeckue 10.10.2023 https://m.edsoo.ru/ff0b06ec

KoJIeOaHus
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Kunemarnueckoe 1 {HHaAMHUYECKOE

bubnunorexa LIOK

29 .
B rm— 11.10.2023 | https://m.edsoo.ru/ff0b06ec
OHepreruyeckoe onucanue. Beion bu6mumotexa [JOK
JIUHAMHUYECKOI'O OITMCAHUS https://m.edsoo.ru/ffOb06ec
30 rapMOHUYECKHUX KOJIeOaHUH U3 UX
SHEPTreTHYECKOr0 U KHHEMATHYECKOTO 12.10.2023
OITHCAHUS
bubnunoreka LIOK
31 AwmiunTyna u dasa KonebaHui 12.10.2023 ' https://m.edsoo.ru/ffOb06ec
[lepron u yacrora konebanuid. [lepros Bu6mmoteka [JOK
MaJbIX CBOOOIHBIX KOJIEOAHUM https://m.edsoo.ru/ffOb06ec
32 MaTeMatuyeckoro MastTHuka. [lepuon
CBOOOAHBIX KOJIEOAHUN MTPYKUHHOTO 17.10.2023
MasTHHKA
23 3aryxaromue KoJaeOaHus. Bubmmoreka [OK
BLIHYKICHHBIE KOSe6aHNs. Pe3oHanc 17.10.2023 | https://m.edsoo.ru/ff0b06ec
bubnmorexa LIOK
34 ABTOKOIE0aHMSA 18.10.2023  https://m.edsoo.ru/ffOb06ec
bubnunorexa LIOK
35 Pemenue 3anau 19.10.2023  https://m.edsoo.ru/ff0b06ec
Ypok-koHpepenmus "MexaHuueckue bu6nmnorexa LIOK
36 K0JI€0aH!s B My3bIKaJIbHBIX 19.10.2023 https://m.edsoo.ru/ff0b06ec
MHCTpyMEHTax"
O00011eHNEe U CUCTEMATU3 AL but6mmoreka [IOK
37 3HaHU# 1o TeMe "MexaHndyecKknue 24.10.2023 https://m.edsoo.ru/ffOb06ec

KoJicoanus"
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DNEKTPOMArHUTHBIE KOJICOAHMSI.

bubnunorexa LIOK

38 )
KoeBaTebHbIii KOHTYD 24.10.2023 | https://m.edsoo.ru/ffOb06ec
®opmyna Tomcona. CBsI3b aMILIUTYABI bubmmoreka [JOK

39 3apsia KOHIEHCATopa C aMIUIUTYI0U 25 10,9023 https://m.edsoo.ru/ffOb06ec
CHWJIBI TOKA B KOJIeOATETbHOM KOHTYpE

40 3aKOH COXpaHEHHMs SHEPTUH B Bubmorexa LIOK
HJICATBHOM KOJEGATEHHOM KOHTYDE 26.10.2023 | https://m.edsoo.ru/ffOb06ec
3aTyxarolue 31eKTPOMarHuTHbIE bu6nmorexa LIOK

41 KosieOaHus. BeIHyX/IeHHBIE 96.10.2023 https://m.edsoo.ru/ffOb06ec
AJIEKTPOMArHUTHBIE KOJIeOaHUsI
Ilepemennsiit Tok. Peaucrop u bubnnoreka [JOK

42 KOHJICHCATOP B IIEMU MEPEMEHHOTO 07.11.2023 https://m.edsoo.ru/ffOb06ec
TOKa

43 Karyrika HHIyKTHBHOCTH B [IETTH bubmiorexa [IOK
MepeMEeHHOT0 ToKa 07.11.2023  https://m.edsoo.ru/ffOb06ec

a4 3axon OMa 11 JIEKTPHYECKOM 1enu bubmorexa [IOK
MEepEMEHHOTO TOKa 08.11.2023 | https://m.edsoo.ru/ff0b06ec
MoIHOCTh NEPEMEHHOTO TOKA. bubmmoreka [JOK

45 AMIUTTYIHOE U JEHCTBYIOIIEE 09.11.2023 https://m.edsoo.ru/ffOb06ec
3HAYCHUE CUJIBI TOKA U HATIPSIKEHUS

bubnunorexa LIOK
46 PesonaHc B 9JIeKTpUYECKOM LenH 09.11.2023  https://m.edsoo.ru/ffOb06ec
bu6nmnorexa LIOK
47 Penrenne 3agau 14.11.2023 | https://m.edsoo.ru/ff0b06ec
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WneanbHbrif TpanchopmaTop.

bubnunorexa LIOK

48 [Tpou3BoACTBO, Mepeava u 14.11.2023 https://m.edsoo.ru/ffOb06ec
oTpeOJICHUE JIEKTPUICSCKON SHEPTHH
DKOJIOTUYECKUE PUCKU TTPU bubmmoreka [JOK
IIPOU3BOJCTBE MIEKTPOIHEPIUH. https://m.edsoo.ru/ff0b06ec
49 Kynberypa ucnonbzoBanus
9JIEKTPOIHEPTHH B MIOBCEAHEBHOM 15.11.2023
JKU3HU
bubnunoreka LIOK
50 Pemenue 3amau 16.11.2023 | https://m.edsoo.ru/ff0b06ec
bubnunoreka LIOK
51 Pemenue 3amau 16.11.2023 | https://m.edsoo.ru/ff0b06ec
O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
52 3HaHUi 0 TeMe "DIeKTPOMarHUTHbIC 51.11.2023 https://m.edsoo.ru/ffOb06ec
KoJsieOanus"
53 MexaHNYECKHE BOJIHBI. bubmorexa IIOK
XapaKTePHCTHKH MEXaHHIECKHX BOIH 21.11.2023 https://m.edsoo.ru/ffOb06ec
bubmmoteka IIOK
54 CpoiicTBa MEXaHHYECKUX BOJIH 22.11.2023  https://m.edsoo.ru/ffOb06ec
but6mmoreka [IOK
55 3ByK. XapaKTepUCTUKH 3BYKa 23.11.2023 https://m.edsoo.ru/ffOb06ec
UudpasByk u ynsTpassyk. [llymosoe brbmotexa LIOK
56 23.11.2023 | https://m.edsoo.ru/ff0b06ec

3arpsi3HEHNE OKPYKArOLIEH CpeJIbl
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57

bubnunorexa LIOK

Pemenne 3aa4 28.11.2023  https://m.edsoo.ru/ffOb06ec

59 DJIEKTPOMArHUTHBIE BOJIHBI. Bubmorexa LIOK
Y311y uenie SIeKTPOMArHHTHBIX BOJIH 28.11.2023  https://m.edsoo.ru/ffOb06ec

59 DHepPrusi SJIEKTPOMArHUTHBIX BOJIH. Bubmuorexa IIOK
CBOBCTE SIeKTPOMATHHTHAIX BOJH 29.11.2023  https://m.edsoo.ru/ffOb06ec
[ITkana 31eKTpOMAarHUTHBIX BOJIH. bubnnoreka [JOK

60 [IprumeHeHue 3eKTPOMarHuTHBIX BOJIH 30.11.2023 https://m.edsoo.ru/ffOb06ec
B TEXHHUKE U OBITY
[TpuHUMTIBI PaUOCBA3U U bu6nmorexa LIOK

61 TeneBuaeHus. Paguomokanus. https://m.edsoo.ru/ffOb06ec
DIIEKTPOMarHUTHOE 3arpsi3HEHUE 30.11.2023
OKPY’KaroIllel cpebl

62 KouTposnbsHas pabora mo reme But6morexa [IOK
"KomeOanus 1 BoTHer" 05.12.2023 | https://m.edsoo.ru/ff0b06ec

63 Caer. 3aKOH NPAMOJIMHERHOTO Bu6moreka [IOK
PACTIPOCTPAHEHHS CBETA 05.12.2023 | https://m.edsoo.ru/ff0b06ec
Pemenne 3a1au Ha npuMeHeHNE bu6muoreka [JOK

64 3aKOHa MPSIMOJIMHEHHOTO 06.12.2023 https://m.edsoo.ru/ff0b06ec
pacrpocTpaHeHHUs CBeTa

65 Orpaxenue cBera. [10cKoe 3epKao. bubmiorexa TIOK
Cepraeckoe 3epkaiio 07.12.2023 | https://m.edsoo.ru/ffOb06ec
[Ipenomnenue ceera. AGCOTIOTHBIN U bubmuortexa [IOK

66 OTHOCHTEJIbHBIN MTOKa3aTeNb https://m.edsoo.ru/ff0b06ec

npenomiieHus. [lonmHoe BHyTpeHHEE

07.12.2023
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oTtpaxkeHue. [IpenenbHblil yroiu
IIOJIHOT'O BHYTPEHHETO OTPa)KEHUS

Pewenne 3a1a4 Ha npuMeHeHUe Bu6muoteka [JOK

67 3aKOHOB OTPAKEHUS M MPETOMIICHUS 12.12.2023 https://m.edsoo.ru/ffOb06ec
CBETa
Xon nydeit B mpusme. Jucnepcus bubmuorexa [IOK

68 cBeta. ClI0XHBIN cocTaB OENIoro CBeTa. 12.12.2023 https://m.edsoo.ru/ff0b06ec
LBer

69 JIunzel. @OKYCHOE PACCTOSHUE But6morexa [HOK
ONTHYCCKAS CHIIA THH3EL 13.12.2023  https://m.edsoo.ru/ffOb06ec

20 [TocTpoeHue U300paKeHUH B JIMH3aX U But6morexa LHOK
T 1 P ——— 14.12.2023  https://m.edsoo.ru/ffOb06ec
Pemenue 3a1ay Ha mocTpoeHue bubnmnoreka HOK

71 N300pakeHHH, OTY4aeMBbIX C 14.12.2023 https://m.edsoo.ru/ffOb06ec
MIOMOIIIBIO JINH3

bubmmoteka IIOK

72 I'na3 xak onTiyecKas cucrema 19.12.2023  https://m.edsoo.ru/ffOb06ec
Pewenne 3anau. IIpenenst bubmuoteka [IOK

73 IPUMEHUMOCTH F€OMETPUUECKON 19.12.2073 Nitps://m.edsoo.ru/ffOb06ec
OTITHKHU

24 CKOpPOCTh CBETA M METOJIBI €€ bubmorexa TIOK
M3MepeHus 20.12.2023  https://m.edsoo.ru/ff0b06ec

but6mmoreka [IOK
75 Hucniepcus cBera 21.12.2023 https://m.edsoo.ru/ffOb06ec
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76

bubnunorexa LIOK

UnTepdepenmus ceeta 21.12.2023 https://m.edsoo.ru/ffOb06ec
KorepeHnTHbIe HCTOUHUKHU. Y CIIOBUS bu6mumotexa [JOK
77 HaOJIIOJICHUSI MAKCUMYMOB U 26.12.2023 https://m.edsoo.ru/ffOb06ec
MHUHUMYMOB
bubnunorexa LIOK
78 Pemenue 3amau 26.12.2023  https://m.edsoo.ru/ffOb06ec
bubnuoreka [{OK
79 [Ipumenenue naTepdepeHun 27.12.2023 | https://m.edsoo.ru/ffOb06ec
bubnuoreka [{OK
80 Hudpakaus ceera 28.12.2023  https://m.edsoo.ru/ffOb06ec
JudpaxkiuonHas pemeéTka. Y cloBue Bubmaorexa IIOK
81 28.12.2023 https://m.edsoo.ru/ffOb06ec
HAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB
bubmmoteka IIOK
82 Pemenue 3amau 09.01.2024 | https://m.edsoo.ru/ffOb06ec
[TonepeyHOCTH CBETOBBIX BOJIH. Bubmorexka HOK
83 0 09.01.2024 | https://m.edsoo.ru/ff0b06ec
OJIIpU3aITUsl CBETA
bubnunorexa LIOK
84 Pemenne 3amay 10.01.2024 | https://m.edsoo.ru/ff0b06ec
bubnunorexa LIOK
85 CBeTOoBBIE ABJICHUS B IPUPOJIE 11.01.2024 | https://m.edsoo.ru/ff0b06ec
O000IIIEHNE U CUCTEMATU3ALUS Bubmorexa LIOK
86 11.01.2024  https://m.edsoo.ru/ffOb06ec

3gaui o reme "Onrtuka"
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KontponbHast pabora o Teme

bubnunorexa LIOK

87 .
«OLTHKD 16.01.2024  https://m.edsoo.ru/ffOb06ec
I'panuibl MpUMEHUMOCTH bu6mumotexa [JOK

88 KJIACCUYECKON MEXAaHUKH. 3aKOHbI https://m.edsoo.ru/ffOb06ec
AIIEKTPOJIUHAMUKH Y TIPUHIIATT 16.01.2024
OTHOCUTEJIbHOCTH

89 [TocTynarel CrieUaIbHOM TEOPUH Bubmuorexa IIOK
OTHOCHTEILHOCTH 17.01.2024  https://m.edsoo.ru/ffOb06ec
[IpocTpancTBEHHO-BpEMEHHOM bubnnoreka [JOK
uHTepBall. [IpeobpazoBanus Jlopenna. https://m.edsoo.ru/ffOb06ec

90 VYcnoBue NpU4UHHOCTH.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3ame1sieHne BpEeMEHH U COKpaIlleHne 18.01.2024
JUTUHBI

o1 DHEPrusi ¥ UMITYJIBC PENATUBUCTCKON bubmiorexa [IOK
qACTHIE] 18.01.2024  https://m.edsoo.ru/ffOb06ec
CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM bubnnorexa [JOK

92 PENATUBUCTCKON YaCTHIIBL. DHEPTHS 53.01.2024 https://m.edsoo.ru/ffOb06ec
TTOKOSI

bubnmnorexa LIOK
93 PaBHOBecHOE TemI0BOE U3NTyUYEeHHE 23.01.2024 | https://m.edsoo.ru/ffOb06ec
but6mmorekxa [IOK

94 3akoH cmereHus Buna 24.01.2024 https://m.edsoo.ru/ffOb06ec
[unotesa M. [nanka o KBaHTax. bubmmoreka [IOK

95 25.01.2024 https://m.edsoo.ru/ff0b06ec

doToHEI
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bubnunorexa LIOK

96 DHeprus U uMnysibc GoToHa 25.01.2024 https://m.edsoo.ru/ffOb06ec
97 ®orosdpdpexrr. Ombiter A. T, Bubmoreka [IOK
Cronerosa. 3akomst horodddexra 30.01.2024  https://m.edsoo.ru/ffOb06ec
VYpaBHeHnue DiHIITEHA 17151 bubnmoreka [JOK
98 dororddekra. "Kpacnas rpanumna” 30.01.2024 https://m.edsoo.ru/ff0b06ec
dororddekra
99 Jasnenue ceera. Oneitel I1. H. But6morexa [HOK
Tle6enesa 31.01.2024 https://m.edsoo.ru/ff0b06ec
bubnuoreka [{OK
100 BosnHoBBIE CBOICTBA YaCTHIL 01.02.2024  https://m.edsoo.ru/ff0b06ec
Boanst ge bpoitnd. JlnuHa BosHBL 1€ bubnmnoreka HOK
101 Bpoiins u pazmeps! obnactu 01.02.2024 https://m.edsoo.ru/ff0b06ec
JIOKAIIM3alUY JBUKYIICHCS YaCTUIIBI
bubmmoteka IIOK
102 KopiyckynsipHO-BOJTHOBOM JIyan3m 06.02.2024 | https://m.edsoo.ru/ff0b06ec
103 Jludpakuust 3JIEKTPOHOB Ha bubmiorexa [IOK
KpHCTAITAX 06.02.2024 | https://m.edsoo.ru/ffOb06ec
Crnenuduka usmepeHuid B MUKPOMHUPE. bubmmoreka [JOK
104 CooTHolIeHNsT HEONPEAEIEHHOCTEN 07.02.2024 https://m.edsoo.ru/ffOb06ec
['eitzendepra
bubnunorexa LIOK
105 Perenne rpaguiecknx 3anad 08.02.2024  https://m.edsoo.ru/ffOb06ec
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bubnunorexa LIOK

106 Peuienune pacu€THbIX 33124 08.02.2024  https://m.edsoo.ru/ffOb06ec
KonTtponbHas pabora no Temam: bu6mumotexa [JOK

107 "OcHossl CTO", "KopmyckyinsipHo- 13.02.2024 https://m.edsoo.ru/ff0b06ec
BOJIHOBOM JTyayin3m"
OnBITHI 10 UCCIIEJOBAHUIO CTPOEHUS Bu6mmoteka [JOK

108 atoma. [itanerapaast MoIeIIb aTOMa 13.02.2024 https://m.edsoo.ru/ffOb06ec
Pesepdopna

bubnuoreka [{OK

109 Hoctynatsl Bopa 14.02.2024  https://m.edsoo.ru/ffob06ec

119 B cnextpon. Crcirp yposrei 15022024 | pmetssoutiobose
3HEPIruu aToMa BoJopoaa T — :

111 CTIOHTAHNOE 11 BbIHyKICHHOS 15.02.2024 ]r?tPtIs;/P/Ir?wTee;(;? r(aszObOGec
U3J1Yy4YCHHUEC CBETA o B :

bubmmoteka IIOK

112 Jlazep 20.02.2024 https://m.edsoo.ru/ff0b06ec
Hyxnonnas monens siipa bubmmnoreka HOK

113 I'eiizenbepra-MBanenko. 3apsia u https://m.edsoo.ru/ff0b06ec
MacCOBO€ YHCIIO sifpa. M30TomblI. 20.02.2024
PagnoakTuBHOCTE
3aKoH paJIn0aKTUBHOTO pacraja. bubmmoreka [JOK
CBolicTBa HOHU3UPYIOIIETO https://m.edsoo.ru/ffOb06ec

114 u3iydeHus. BiausHue
PaAMOAaKTUBHOCTH HA KUBBIE 21.02.2024

opranu3msl. Jlo3zumerpus
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115

116

OHeprus CBA3U HYKJIOHOB B S/IpE.
Snepubie cunbl. Jledekt Macchl sapa.
SnepHblie peakuuu. AnepHbie
peaxTopsl. [IpoGiiems! ynpasiseMoro
TEPMOSICPHOTO CHHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS
AJIEPHOU SHEPrEeTUKH

MeTo/1pl perucTpanuy 1 UCCiIeI0BaHus
3JIEMEHTApPHBIX YaCTHUII.
@dyHnamMeHTaIbHbIE B3aUMO/ICHCTBUSI.
EapI/IOHI)I, ME30HHI U JICIITOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TirooHHas MOzienb
alpOHOB

22.02.2024

22.02.2024

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

bubnuoreka [{OK
https://m.edsoo.ru/ffOb06ec

117

118

119

120

®usnka 3a npeaenamu CtannapTHON
Mozenu. TémHas Matepus U TEMHas
sHeprus. EnuncTBo usznueckoit
KapTHUHBI MUpa

Oransl pa3BUTUS ACTPOHOMUMU.
3HayeHue aCTPOHOMUU

[IpuMeHNMOCTh 3aKOHOB (PUBUKH IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HCCIICIOBaHU M

CoBpeMeHHBIE ONITUYECKUE
TEJIECKOIIbI, PAAUOTENIECKOIIBI,
BHeaTMoc(epHasi acCTpOHOMUS

27.02.2024

27.02.2024

28.02.2024

29.02.2024

bubnmorexa LIOK
https://m.edsoo.ru/ffOb06ec

bubnmorexa LIOK
https://m.edsoo.ru/ffOb06ec

bubnunotexa LIOK
https://m.edsoo.ru/ffOb06ec

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOb06ec
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Bup 3Bé3nnoro neba. Co3Be3aus, bubnunorexa LIOK

121 SIpKHE 3BE3/bI, TUIAHETHI, UX BUIAMMOC 59.02.2024 https://m.edsoo.ru/ffOb06ec
JBUKCHHE
Conneunas cucrema. ComHIie. bubnuorexa [JOK

122 Conneunas aKTI/IBHOC".I:b. Hcrounuk 05.03.2024 https://m.edsoo.ru/ffOb06ec
sHepruu CosiHIa U 3BE3]
3BE3bI, UX OCHOBHEIC bu6nmorexa LIOK

123 XapaKTepUCTHKHU. [lnarpamma 05.03.2024 Nups://m.eds0o.ru/ff0b06ec
"CIIeKTpaJbHBIN KJIACC — CBETUMOCTD"

bubnuoreka [{OK

124 3Be3/1bI [TIABHOM [OCICI0BATEIBHOCTH 06.03.2024 | https://m.edsoo.ru/ff0b06ec
BuyrpenHnee crpoenue 3BE31. bubnnorexa [JOK

195 CoBpeMeHHbIE NPEACTABICHUS O https://m.edsoo.ru/ffOb06ec
HpOI/I.CXO)K,Z[eHI/II/I u Bomtoiuu ConHia 07.03.2024
Y 3BE3/1. DTallbl )KU3HU 3BE3]]
Mueunsiii [1yts — Hama ['anaktuka. bubnmnoreka HOK

126 Twumnsl ranaktuk. Y€pHele ABIPHI B 07.03.2024 https://m.edsoo.ru/ffOb06ec
AIpax TaJakTUK
Bcenennas. Pacmimpenne BeenenHoil. bubmuoreka [IOK

127 3akoH Xab6mna. Teopus bonbmioro 12.03.2024 https://m.edsoo.ru/ffOb06ec
B3pbIBA. PenMKTOBOE HM3ITyueHnE

198 MacmTabHas cTpykTypa BeeneHHO. bubmmorexa [IOK
MeTarataKTiKa 12.03.2024  https://m.edsoo.ru/ffOb06ec

bubnunotexa LIOK
129 Hepeménnsie npodaemMbl acCTpOHOMUU 13.03.2024

https://m.edsoo.ru/ffOb06ec
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130

131

Pu3N4eCKuil IPAKTUKYM 110 TEME
"NccneqoBanue MarHAUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB'" MJIM
"NccneqoBaHue CBOMCTB
dbeppoMarHeTuKoB" uiIn
"UccnenoBanue ASHCTBHS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

Ou3nyecKkuil MPakTUKYM IO TEME
"U3mepenue cuibsl Ammiepa" wim
"N3y4yeHne 3aBUCUMOCTH CHJIbI
AmMriepa OT cuJiibl TOKa" WU
"OrnpezeneHre MarHUTHOW WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammepa"

14.03.2024

14.03.2024

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

bubnuoreka [{OK
https://m.edsoo.ru/ffOb06ec

132

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue sBIeHUS
AJIEKTPOMArHUTHOW MHAYKIMU" UK
"OnpeneneHyre HHIYKIIMH BUXPEBOTO
MarHuTHOTO MO

19.03.2024

bubnmorexa LIOK
https://m.edsoo.ru/ffOb06ec

133

134

Du3nYeCKUu IPAKTUKYM I10 TEME
"UccnenoBanue sSBIEHUA
camouHaykiuu" win "COopka Moienn
3JIEKTPOMAarHUTHOTrO reHeparopa’
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue nepuojia CBOOOTHBIX
KoJie0aHUN HUTSIHOTO U MPYKUHHOTO
MasiTHUKOB"

19.03.2024

20.03.2024

bubnmorexa LIOK
https://m.edsoo.ru/ffOb06ec

bubnunotexa LIOK
https://m.edsoo.ru/ffOb06ec
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135

Pu3N4eCKuil IPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B
MPY>KUHHOM MasiTHUKe"

21.03.2024

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

136

137

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepe3 MoCIIeI0BATENbHO COSTUHEHHBIE
KOHJCHCATOP, KaTyIIKY U pe3ucTop"”
nn "UccnenoBanue paboThl
HMCTOYHUKOB CBETA B LIETIN
MepPEMEHHOTO TOKa"

Pu3n4ecKuil IPAKTUKYM 110 TEME

"N3yueHune napameTpoB 3BYKOBOM
BOJIHBI"

21.03.2024

03.04.2024

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

bubnunoreka LIOK
https://m.edsoo.ru/ffOb06ec

138

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3mepenne mokazarens mpeioMIeHuUs
crexna" win "llonyyenue
n300pakeHHs B CUCTEME U3 TIIOCKOTO
3epKajia v JMH3bI"

04.04.2024

bubmmoteka IIOK
https://m.edsoo.ru/ffOb06ec

139

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEIlleCTBa
(Ha mpuMepe XUAKUX JIUH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSTHUS
paccenBaroIuX JNH3"

04.04.2024

bubmmoteka IIOK
https://m.edsoo.ru/ffOb06ec

140

Pu3NYecKuil TPAKTUKYM I10 TEME
"HaGnronenune qudpakumm,
UHTEepEPEHIMU U TTOJIAPU3AUU
ceera"

09.04.2024

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb06ec
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141

142

143

144

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpenesneHne UMITYJIbCa U SHEPTUU
PENIATUBUCTCKUX YacTHIl (110
doTorpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM T110J1€)"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne noctosinHoi [lnanka Ha
OCHOBe HccieoBanus Gororpdexra"
ninu "UcciaenoBanue 3aBUCUMOCTHU
CHWJIBI TOKA Yepe3 CBETOAHMO] OT
HanpspkeHus"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue crieKkTpa
pa3pexEeHHOTr0 aTOMAPHOT0 BOAOPOAA
U U3MepeHue noctosiHHoi Pundepra”

Pu3n4ecKuil TPAKTUKYM I10 TEME
"HccnenoBanue paarnoakTUBHOTO (hoHA
C UCIOJIb30BaHUEM J03UMeETpa" Uin
"N3y4yeHue morjomeHus 6eTa-4acTuil
aIroMUHUEM"

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOmroaenus 3B€31HOr0 HEOA
HEBOOPYKEHHBIM T'JIa30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONIPEACIICHUS
MOJIOKEHHUS HEOECHBIX 0OBLEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3anst CeBepHOTro MOTyIapus 1
spkue 38E3a61" i "HabmroneHus B

09.04.2024

10.04.2024

11.04.2024

11.04.2024

16.04.2024

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

bubnuoreka [{OK
https://m.edsoo.ru/ffOb06ec

bu6mmoteka IIOK
https://m.edsoo.ru/ffOb06ec

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb06ec
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teneckon JIyHbl, MJIaHeT, TYMaHHOCTE!
U 3BE3THBIX CKOIUICHUN"

O060011eHNEe U CUCTeMAaTH3aI
3Hanuil. Posib GU3MKK 1 aCTpOHOMHH B

bubnunoreka LIOK
https://m.edsoo.ru/ffOb06ec

146 3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOM U 3THYECKOH chepax 16.04.2024
JIEATEeTLHOCTH YeJIOBEKa
O06o001IeHe U CUCTEMaTH3aIs bubnuorexa [{OK
147 3HaHui. Ponbk u MecTo ¢pu3uku n https://m.edsoo.ru/ffOb06ec
aCTPOHOMHUH B COBPEMEHHON Hay4YHOU 17.04.2024
KapTHUHE MHUpa
O000I11IeHNE U CUCTEMATU3ALUS bu6nunorexa LIOK
3HaHuil. Poss ¢pu3udeckoi Teopun B https://m.edsoo.ru/ff0b06ec
(bOpMUPOBAHHUH TIPEICTABICHHIA O
148 (du3nyecKoil KapTuHE MUpa, MECTO
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
PSAY COBPEMEHHBIX €CTECTBEHHO- 18.04.2024
HAYYHBIX TPECTABICHUN O IPUPOEC
O060011IeHNE U cCUCTEMAaTU3aIS bubmorexa [IOK
149 spanmii mo Teme "KineMarika" 18.04.2024  https://m.edsoo.ru/ffOb06ec
150 O060011IeHrE U cUCTEMAaTH3aIUs 13.08.9004 E;I@H‘)Tem HOK
sHAHMH 1o Teme "KuneMaTuka" .04. ps://m.edsoo.ru/ffOb06ec
151 O0001IEHNE U CUCTEMATU3ALHS 13.08.9004 E::@HOTeKa HOK
sHaHwmit 10 Teme "JuHaMUKA" .04. ps://m.edsoo.ru/ff0b06ec
O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
152 3HaHu# no teme "CraTtuka TBEpAOro 24.04.2024 https://m.edsoo.ru/ffOb06ec

Tema"
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O00011eHUE U CUCTEMATU3ALIMS

bubnunorexa LIOK

153 3HaHUU 10 TeMe "3aKOHbI COXpaHEHUs 55 04.2024 https://m.edsoo.ru/ff0b06ec
B MexaHuke"

O06o001IeHre U CUCTEMaTH3aIUs bubnuorexa [JOK

154 3HaHui Mo teMme "OCHOBEI ) 55 04.2024 https://m.edsoo.ru/ffOb06ec
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

O0600I11IeHNE U CUCTEMATU3AIUS bu6nmorexa LIOK

155 3HaHui no teme "TepMoarHaMUKa. 02.05.2024 https://m.edsoo.ru/ffOb06ec
TeroBrie Mamebr"

O0600I11IeHNE U CUCTEMATU3AIUS bu6nmorexa LIOK

156 3HaHUM Mo Teme "ArperatHbie https://m.edsoo.ru/ffOb06ec
cocTosHus Bellectsa. Pa3oBble 02.05.2024
nepexonr"

O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK

157 3HaHWH 10 TeMe "DIEeKTPUIecKoe 07.05.2074 Nitps://m.edsoo.ru/ff0b06ec
mmone"

O000111eHNEe U CUCTEMATU3 AL bubmmoteka IIOK

158 3HaHuH 110 TeMme "TloCTOSTHHBII 07.05.2024 https://m.edsoo.ru/ffOb06ec
3JIEKTPUYECKUN TOK"

O00011eHNEe U CUCTEMATU3ALIS bubmmoteka IIOK

159 3HaHu# 1o TeMe "TOKH B pa3NuyHbIX 08.05.2024 https://m.edsoo.ru/ff0b06ec
cpenax"

160 OO06O00IIEHNE U CHCTeMATH3AIINS bubmmorexa [IOK
SHAHMI 1o TeMme "MarHuTHOe moe" 14.05.2024 https://m.edsoo.ru/ffOb06ec
PesepBHrIit ypok. O600IICHHE U bubmmoreka [JOK

161 cUCTEMATHU3aIHA 3HAHUH 10 TEME 14.05.2024 https://m.edsoo.ru/ffOb06ec

"JnexkTpoMarHuTHasi MHAyKIus"
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162

PesepBHeiit ypok. O600IICHHE 1
CHCTeMaTH3Aallns 3HAHUH 110 TeMe

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

15.05.2024

"MexaHn4eckue KoacoOanus"
Peseprublit ypok. O6o0mIeHnE 1 Bu6muoteka [JOK

163 cHUCTEMaTH3alus 3HAHUH 110 TeMe 16.05.2024 https://m.edsoo.ru/ffOb06ec
"DNIEeKTPOMArHUTHBIE KOJIeOaHMs "
PesepBusiit ypok. O60011eHNE U bu6nmorexa LIOK

164 CHUCTEMAaTH3alMs 3HAHUH 110 TeMe https://m.edsoo.ru/ff0b06ec
"MexaHn4yecKue 1 3JEKTPOMarHUTHbIE 16.05.2024
BOJIHEI"
PesepBuelit ypok. O600111eH1IE U bu6nmorexa LIOK

165 cUCTEMAaTH3alUA 3HAHUH 110 TEME 51.05.2024 https://m.edsoo.ru/ffOb06ec
"Ontuka"
PesepBHblit ypok. O0001IEHNE U bubmuoteka [IOK

166 CUCTEMATHU3aIHA 3HAHUH 10 TEME 21.05.2024 https://m.edsoo.ru/ffOb06ec
"OcnHoBel CTO"
PesepBHblit ypok. O60011eHNE U bubnmnoreka HOK

167 CUCTEMATHU3aIHA 3HAHUH 10 TEME 29 05.2024 https://m.edsoo.ru/ffOb06ec
"KopnyckynsipHO-BOJIHOBOM Ayan3m"
PesepBHblit ypok. O60011eHNE U bubnmnoreka HOK

168 CHUCTEMaTH3alis 3HAHUH 110 TeMe 53.05.20%4 https://m.edsoo.ru/ffOb06ec
"®duzuka aroma"
PesepBHrlit ypok. O6001ICHHE U bubnmorexa [JOK

169 CHCTEeMaTH3alMsl 3HaHUH 110 TeMe https://m.edsoo.ru/ff0b06ec
"®u3nKa aTOMHOIO SApa 23.05.2024

3JIEMEHTAPHBIX YACTHILL"
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PesepBHeiit ypok. O600IICHHE 1

170 CUCTEMATH3ALNA 3HAHUH 110 TEME 1
"DneMmeHThl acTpopuzuku"
OBULIEE KOJIMYECTBO YACOB I1O 170 16

[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. Komebanus v Bonnsl, 11 ximace/ Makumes I'.51., Cunasxos A.3.,
OO0111eCTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenner»

» ®usuka. Mexanuka, 10 knacce/ Msaxumes I'.51., CunaxoB A.3., O01iecTBO ¢
OTpaHUYECHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKIIMOHEpHOE 0OIIECTBO
«3narensctBO «IIpocBenieHre»

» Gusuka. MonekynspHas ¢puszuka. Tepmonunamuka, 10 xkinace/ Msikumes 751,
CunsikoB A.3., O01IECTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

» Guzuka. Ontuka. KBantoas ¢usuka, 11 knace/ Mskumes I'.4., Cunsikos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenner
» duznka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskumes I'.41., Cuasikos A.3.,
OO611ecTBO C OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3natenscTBO «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA



HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCHI CETU
HUHTEPHET

®dusnka 7-11 kimaccel YueOHO-2IeKTpoHHOE n3ianne. DU3NKOH.

OtkpsiTas ¢usuka 1.1 / Ionuelil uHTEpakTUBHBIN Kypce duszuku 7-11 ki [lox
pen.

npodeccopa C.M. Kozemnna

dusmka - http://www.alleng.ru/edu/physl.htm

Enunas xomrekuums- http://school-collection.edu.ru

caiit kabunera gusuku AIIIIO- http://www.edu.delfa.net






