MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MBOY "COHLI Ne 32 r.Yeasnouncka "

PABOYAS IPOTPAMMA
(ID 6025292)

yueOHoro npeamera «®@usuka. YriayoJa¢HHbIH YPOBEHb)

115t ooyyatromuxest 10 — 11 kiaccon



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe HAa YPOBHE CpemHEro oO0Iero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeacTaBieHHbIx B PI'OC COO, a takxe
c yu€roM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenmuu
npenoaaBaHus yueOHoro mpeamMera «Pu3uka» B 00pa30BaTEIbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yoluX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIE0BATEIbHOCTh U3YUEHUS TEM U Pa3/IeiioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OO0YyYarOUIUXCA.
[IporpamMma 1o ¢u3uke AaéT TMpeACTaBICHHE O LEJIX, COACpKaHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTHUA OOYYAIOUIUXCS CpEACTBAMU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3aa4 MPO(PECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHHE YCIOBHM IS
MPOSIBIICHUS] CBOMX HWHTEIUICKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
OoOy4aroluMcsi, KOTOpble HEOOXOAWMBI [l TMPOJOJDKEHUS oOpa3oBaHMs B
opraHuzanusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATHLHOCTSIM.

B nporpamme o pusmke onpenenstoTes miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (u3NKM Ha ypoBHE cpeaHero oOiiero oOpa3oBaHUs: JHMYHOCTHBIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonénHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METamnpeMETHBIM H TPEAMETHBIM pe3yJabTaTaM OOydYaloIIUXCsl, OCBOMBIINX
nporpamMmmy 1o Gpu3nke Ha YpOBHE CpeHEro o01ero oopa3zoBaHus Ha yriryOIEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[Iporpamma no gpu3MKe BKIIOYALT:

TUIAaHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca GU3HKHU Ha YIiTyOJIEHHOM YPOBHE,
B TOM YHCJIe IPEIMETHBIC PE3YIbTATHI IO TOJaM 00yUYEHUS;

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

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX TPOTPaMM.

[TporpamMma mo ¢u3MKe HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTaBIACT BO3MOXKHOCTH IS peaju3allid  Pa3IUYHbIX METOJUYECKHUX
MOJIXOJJOB K TPENoAaBaHui0 (U3UKH HA YIrIyOJIEHHOM YypOBHE TPU YCIOBUHU
coxpaHeHus1 00s3aTEIHPHOM YaCTH COJIEP KaHMs Kypca.

duszuka Kak Hayka O HamOojee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTyHas B
KayecTBE Y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHUM 00 okpykatoiieMm mupe. LIIkonpHBIN Kype PU3NKK — CUCTEMOOOpa3yrOITUi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBJIICHUM, HU3y4aeMbIX XHUMHEH, OHOJIOTHEM,
dbusngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYeHHUs] HOBBIX MATE€pHUAJOB C 3aJlaHHbIMU cBoMcTBamu. M3ydenue ¢uszuku
BHOCHUT OCHOBHOW BKJIaJ B ()OPMHPOBAHNE €CTECTBCHHO-HAYYHOU KapTHHBI MHPA
oOy4arorierocsi, B pOpMHUPOBAHNE YMEHHUI MPUMEHATh HAYIHBIA METOJ TTO3HAHMS
MIPY BBIMIOJTHEHUU MU YUE€OHBIX UCCIICTOBAHHM.

B ocHoBy kypca (pu3uku Ha ypoBHE CpeTHEr0 0011ero 00pa3oBaHus MOJIOKEH
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 KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
oObeMHEH BOKpYr (Qusnueckux Teopud. Bemgymum B Kypce sBiISeTcs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSAX MATEpHUH, BEIIESCTBE U
noJie.

Hoea cymanumapuzayuu. EE peannsanys NPeaIoyaracT HMCIOJb30BaHUE
T'YMaHUTAPHOTO TOTEHIHAIa (PU3UYECKON 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 HW3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3konozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHHUS JIJIEMEHTOB
COJIepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKMM TMpo0jemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHM, a Takke OO0CYXKICHUS
po0JIeM pallMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€30MacCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
MPUHITUIIAX CHCTEMHO-JIEATEILHOCTHOTO moaxoa. s Gusuku peamusamus 3THUX
MIPUHITUTIOB 0a3MpyeTCsl Ha MCIOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JeHcTBYyoNero ¢akropa ydeOHoro mpoiecca. s yriyO6naéHHOrO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENBHOTO YUYEHMYECKOTO JSKCIEpPUMEHTA,
BKJIIOYAIONIETO (POHTAIBHBIE YYEHUUYECKHE OMBITHI NP HM3YYEHUH HOBOTO
MaTtepuana, JabopaTopHble paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco0a peanusai Gu3n4ecKkoro npakTukyma. B nepBom ciyyae npakTUKyMm
npoBoauTcs b0 B koHIe 10 m 11 kiaccoB, aubO MOCjE MEPBOTO M BTOPOTO
MOJIYTOJIUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
MPaKTUKyMa B CHCTEMY JIa0OPATOPHBIX PadOT, KOTOPHIE MPOBOSATCS B MPOIECCE
u3ydeHus: pazzuena (temsl). [Ipu sTomM moj paboTamMu TpakTUKyMa MOHUMAETCS
CaMOCTOATENILHOE  HCCIEOBaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi MHCTPYKIIUH.

B mporpamme 1o (QusMKe cHUCTeMa YYEHHYECKOTO DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MPaKTHUKyMa MPEICTaBIICHA €IWHBIM IepedHeM. Bwioop
TEMAaTUKH JJIS 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MpoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAaHUPOBAHMUST W OCHalleHusi kabuHeta Qusuku. [Ipu sToM obecneunBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUS, WCCIACAOBAHMUS 3aBHCHUMOCTECH (DU3UUYCCKUX BEIMYUH WU IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yACNISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM 7151 pacUETHBIX 33]1a4 TPUOPUTETOM SIBIISIOTCS 33]]a4M C SIBHO 3a/IaHHOMN
¥ HESIBHO 3aJJaHHOUW (hU3UYECKON MOJIEIBIO, TIO3BOJISIFOIITNE TPUMEHSATh U3yUEHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena Kypca, TaK W HHTCTPHPYS
MpUMEHEHUE 3HAaHUW U3 Pa3HbIX pa3feioB. st KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBJIAIOTCS 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHue TNPOTEKAHUS (PU3NUECKHUX
SBJICHUM U MPOIIECCOB B OKPY’KAIOLIEH JKU3HU, TpeOyroiue BbiOOpa GhU3ndecKon
MOJIEIH JUTSl CHTYaIliy TTPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepHaIbHO-TEXHUUECKOMY
oOecrieueHunto yu4eOHoro mpoiecca Kype Gusuku yriryOs€HHOTO YPOBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEIMETHOTO
kabuHeta. B kaOunere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
o0opya0BaHUE 7S BHITTOJTHCHHS YKa3aHHBIX B MPOTPaMMe 110 GU3UKE YICHUICCKUX
OTIBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
obopy10BaHHE.

JlemoHCTpanionHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JEMOHCTpAIUi IS
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ¥  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHUI.

JlaGopatopHoe 0O0OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarImMXcsa. TeMaTHYeCKHE KOMILICKTHI
7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM



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

OCHOBHBIMHU HEJIIMHU U3yUEHUsI PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAy4YHOM METOJie MO3HaHUS U (HOpPMHpPOBaHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOJIB30BAHUEM (DU3NYECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

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

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX cdepax Oymyiein
npoecCHOHANBHON  JESATENBHOCTU, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTuxeHre 3TUX 1eneld 00ecreynuBaeTCsl PelIeHuEM CIEAYIOUUX 3a/1ad B
npoIliecce u3yueHus Kypca GU3uKi Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYIO  (U3uKy,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DU3UKH;

dbopMupOBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKUX SIBICHUNW B MPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CTIIOCOOO0B PEeIICHMS Pa3IMYHbIX 33/1a4 C SIBHO 3aJIaHHON (hU3UICCKOU
MOJIE/IBIO, 3a/lad, TOAPa3yMEBAIOIIUX CAMOCTOSITEIBbHOE cO3laHue (U3UYECKOU
MOJIEIM, aJeKBATHOM YCJIOBHUSM 3aJlaud, B TOM 4YHUCJIE 3a7a4 HWHXXEHEPHOIO
XapakrTepa;

NOHMMaHuEe (U3UYECKUX OCHOB U TPUHIIMIIOB JEWUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs] TOCTOBEPHOCTH MOJTYUYEHHOTO PE3yIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BuTHE UHTEpeca Kk chepaM mpodecCUOHATILHON e TEILHOCTH, CBA3aHHOMN
¢ (pUBHKOM.



B cootBerctBun ¢ TpedboBaHusmMu DPI'OC COO yriyOn€HHBIH YPOBEHb
u3ydeHus: yuyeOHoro npeamera «®Dus3uka» Ha yYpOBHE CpEAHEro OOUIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
MPOBEJCHUST J1a0OpaTOPHBIX pPabOT U OMNBITOB € YYETOM HMHAUBUIYaTbHBIX
O0COOCHHOCTEH 00yJaroInuXCsl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupojie. Hayunslii MeTos mo3HaHus u
METO/Ibl UCCIIEI0BaHNS (PU3NYECKUX SIBJICHUM.

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

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[TorpemnocTn  u3MepeHuii  (U3NYECKUX  BEIMYMH  (a0COMIOTHAsS |
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCOJIIOTHO TBEPOE TEINO, UACATIbHAS KUAKOCTb, UICANIbHBIN I'a3, TOUEUHBIH 3apsin).
['unore3a. PU3NYECKHI 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH. PU3NYECKAs TEOPUS.

Pons m mecto ¢u3uku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

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

3HaKOMCTBO C¢ HH(ppoBo naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJIMYMH TP IIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas n oOpaTHas 3a/1a4u MEXaHUKHU.

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHE MaTE€pUAJIbHOW TOYKH, MX IMPOEKIHH Ha OCH CHUCTEMBI KOOPIHHAT.
CnoxeHue nepeMeIIeHuii U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIBLHON TOUYKH OT BPEMEHU U UX
rpaduku.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOILIEHHOTO0 TOJI YIJIOM K TOPH30HTY. 3aBHUCHUMOCTh KOOpPIWHAT, CKOPOCTH U
YCKOPEHHS] MaTEPUAIbHON TOYKH OT BPEMEHU U UX FPAPUKH.



KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOpamieHus.
[lenTpocTpeMuTenbHoe (HOPMaAJIbHOE), KacaTeabHOE (TaHTCHLUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

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

Hemoncmpauuu.

Mopnenb cucTeMbl OTCYETA, WIUTIOCTPALUs KHHEMATHUYECKUX XapaKTEPUCTHK
JIBYDKCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus npeaeibHOro NEPEX0/1a U U3MEPEHNE 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 YrIOBOM 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 MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBHOKCHUU.

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

N3ydeHnue nBukeHus Teia, OpoleHHOro Topu3oHTanbHO. [IpoBepka runoressl
O MpsAMOM MPONOPLUMOHAIBHOW 3aBUCHMOCTH MEXKIY JNAIbHOCTBIO IOJIETA U
HAYaJIbHOM CKOPOCTBIO TEJIA.

W3yyeHue NBUXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOMW IO MOIYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



ITepBbiii 3ak0H HproToHa. WHepumanbHbie cUCTeMBl OTCYETA. [IpuHUMAN
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTcuéTa (OmpeleseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUS. OKBHBAJECHTHOCTh TPABUTALMOHHON H
WHEPTHOM MAaCCBI.

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 Ttema. Bec Tema, OBMXKylierocs 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 OTHOCUTEJIBHOIO JIBUKECHUSI.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue nBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

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

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

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



VccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IPYXKHHE H
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 nBrkeHHUs] Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEpHOro Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpaileHus. [limedo cuibl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECChl: KPOHIITEHH,
CTPOUTEINIbHBIA KpaH, pelIETYaThle KOHCTPYKIIUU.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HUccnenoBanne yciaoBHI pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

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
MIPEICTABJICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManpHas >HEprus.
[ToTenmanbHas sHeprust ynpyro nedopmMupoBaHHOW NpyxkuHbl. [loTeHnnanbHas
DHEPrus TeJla B OJJHOPOIHOM I'paBUTAlMOHHOM noJie. [loTeHmanpHas sHeprus tena
B T'PaBUTAIIMOHHOM IIOJIE€ OJIHOPOJHOrO Iapa (BHYTpHM M BHE Iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUU
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 TEXHOJIOTMYECKHUE MPOILECCHI: JTBUKEHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBIA TUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAaX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOIHOCTU CUJIBI.

W3meHeHue 3Hepruu Tela Mpu COBEPIICHUN PabOTHI.

B3anmHble TNpeBpaleHus] KUHETHYECKOM WM IMOTCHIHAIBHOW SHEPrUi NpH
JICVCTBUM HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPTUU MpU CBOOOTHOM MaICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHne nMmyJiibea Teia o TOpMO3HOMY ITYTH.

N3mepenune cuiibl TATH, CKOPOCTH MOJIENN 3JIEKTPOMOOUIIS X MOIIIHOCTH 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. Ocro6bt 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
TBEPBIX TE U 0OBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3TUX Mojelieil. 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
rasza JIBHXKYTCSl XaOTHYECKHU U HE B3aUMOJECUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
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 TeMITepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEeAHEH
KMHETHUYECKOW SHEPTUEN MOCTYIMATEILHOTO TEIJIOBOTO ABUKECHUA €€ YACTHII.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mogens OpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxkuIKocTen.

Mogens onsita IlTepHa.

[IpuTsKeHNE MOJIEKYL.

Mopenu KpucTamIn4ecKuX pemeETOK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEMJI000MEHE MEXITY TOpsSUYEil U XOJIOAHOU BOJOM.

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

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTro mpoiiecca.

[IpoBepka ypaBHEHHS COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

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

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



Mopens wuaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpPAaBHEHMIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaX€HUE Uil 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. Boruncienue paboThl 1o rpaduky
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
TEIUTIOEMKOCTH BelIeCTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aauabaTHOM IIpoIiecce.

[IepBblii 3aKOH TepMOAMHAMUKHU. BHyTpeHHss1 3Heprusd. KoinuecTBo TEIoTh
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW DSHEPruu TEPMOJIMHAMUYECKOU
CUCTEMBL.

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

BTopoi 3ak0H TEpMOIMHAMUKH 7151 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00Jiee X0JIOJHOTO Teja K 0oJjiee HarpeToMy 0€3 KOMITIEH AU
(Knay3uyc). Heo6paTuMOCTh IPUPOAHBIX ITPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMIEKThl MCIOJb30BAHUS TEIUIOBBIX JBUTaTenen. 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.

HccenenoBanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue 1 KoHIeHcanus. Micapenne u kumenue. Y nebHas TeioTa
apooOpa3zoBaHUsI.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH Y IaBJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHUS OT JAaBJICHUS 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 cxatue. Casur. 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 3HEprun B Pa30BbIX NMEPEX0IaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
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 sBieHUS.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.



CrniocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BELIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

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.

HccnenoBanve 3aBUCMMOCTH  JeopMalid  pe3MHOBOro oOpasuma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEeMEHTAPHBIN AJIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHUS NEKTPUUECKOTO 3apsia.

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

Onextpudeckoe noje. Ero neficTBue Ha 3JIEKTPUYECKHE 3apsibl.

Hampsoxk€éHHocTh  anekTpuueckoro  mnoiia.  [IpoOnbiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUYECKOE TOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. [loTeHuunaneHas SHEprus 3apsAna B AJIEKTPOCTaTUYECKOM IIOJIE.
[ToTennman snexTpocraTnyeckoro noiisd. CBsi3b HANPSKEHHOCTH IOJS U PA3HOCTH
NOTEHIMANIOB ISl  AJIEKTPOCTATUYECKOrO TMojisl (KaKk OJHOPOAHOTO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apsKEHHOro mo o0béMy mapa. Ilose paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HaNpsHKEHHOCTH 3TUX TOJEH |
DKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

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

JIMDNEeKTpUKKM B 3JIEKTPOCTATHYECKOM  TIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konngencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IUIOCKOTO
KOH/JIEHCaTOopa.



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

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrmxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3apSIKEHHBIX TUIACTHUH.

Monensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaropa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

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 npejesna u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanye pa3HOCTH NOTEHIIMAIOB MEXKY ITOJIFOCAMU UCTOYHHKA TOKA OT
CWJIBI TOKA B LIETH.

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. CBEpXIpOBOANUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpOoBOIHUKMU. CobcTBeHHas U IIpUMeECHast IIPOBOJANUMOCTh
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJUTAX. DJIEKTPOJUTHYECKAs IOUCCOLMALIMS.
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
JaMmIbl, AJIEKTPOHHO-Iy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOM,
TPaH3UCTOP, (POTOIUOI, CBETOANO/I, TaIbBaHUKa, paUHUPOBAHUE ME/U, BHIIIJIABKa
IFOMUHUSA, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB 3JIEKTPOIHUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB ¥ NOJyIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

M3mepenue 3apsiia OAHOBAIIEHTHOTO 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 M3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
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 Y4€TOM COJAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMud MaTE€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,
NOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBas 1ad0paTopus.

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

Bbuonocusa: mexanudeckoe IBWKEHHE B KUBOUM npupoje, nuddysus, ocMmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3aluusg OHOOPraHMYECKOro TOIUIMBAa JUIS BBIPAOOTKH «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, MOJIYyYEHUE HAaHOMAaTepHUalloB, TEIIOBBIE CBOMICTBA
TBEPIBIX TEN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAILIBI, IJIEKTPUUYECKUE CBOMCTBA
METaJUIOB,  JJICKTPOJIMTHYECKAss  JHCCOLMALMsA, TaJbBAHUKA, DJIEKTPOHHAs
MUKPOCKOITHSI.

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

Texnonozua: npeoOpa3oBaHUE JBUKEHUW 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, napoasi TypOHHa, OBITOBOW XOJOJAWJIBHUK, 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. diaekTpoauHamMuKa.

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, KATYIIKH 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 1MaMarHeTUKH.



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>XeHUs My4yKa 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHeTHUKOB.

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.

SIBeHMe ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOMN
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 IOCTOSHHOTO TOKA.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JIEKTPU3ALMH TEJl MPU ABUKEHUH B MArHUTHOM T10JIE
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



ITIpaBuno Jlenua.

[TameHre MarHuTa B aIlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBreHNE 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 CAMOUHIYKIIUH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUS MEXaHHYeCKoW 3Hepruu). BeiBoa
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

AmMmutyna u ¢asza konebOaHui. CBsI3b aMIUIMTYJbl KOJEOAHUI HCXOJHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

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

[Tonsarue o 3aTyxammux KojaebdaHusx. BeiHyxneHHbie Kojaebanus. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

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 koyieOaHWW Tpy3a HAa MACCHBHOM TPYXKHHE C IIEJBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUH HUTAHOTO M MPYKUHHOTO
MasiTHUKOB.

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

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanuie yObIBaHUS! aMIUTUTY/IbI 3aTYXAIOIIUX KOJICOAHUIA.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsija KOHAeHcaTopa C aMIUTUTYIOM CUJTbI TOKA B KOJI€OATeTbHOM KOHTYPE.

3aKOH COXpaHEHUs YPHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
NEHCTBYIOLEE 3HAUYEHHWE CHUJIBI TOKAa W HANpSOKEHUS IpH pa3iudHoil 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  Tpanchopmatop. IlpomsBoacTBo, mepegadya U MOTpeOiIeHUE
ANEKTPUYECKON SHEPTUH.

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

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpOIEpeIay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

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

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXarOLMX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

VY CeTpoiicTBO ¥ IPUHITUTT ICHCTBUS TpaHChOopMaTopa.



Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

N3yuenue tpancpopmaropa.

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

HabGnrogenue 351eKTpoMarHiTHOrO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CpoiicTBa MEXaHHYECKHUX BOJH: OTpa)kKeHHE, MpeoMJICHUE, MHTephepeHIus U
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

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

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

[IpyHIMIIBI pagUOCBA3H U TeNEBUACHUSA. Paguookanys.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

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

Jemoncmpayuu.

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue natepdepennuu u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTHYECKHUIN 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,
noJisipu3aiys, 1upakius, tHTepPepeHIus.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHEHOE pacHpOCTPaHEHHUE CBETA B OJHOPOIHOMU cpene. Jlyu csera.
To4yeuyHbIl HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npesnomMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMiieHus. [[ocToSHCTBO YaCcTOThI
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 OTpaxkeHue. [IpenenpHbIil yroyl MOJIHOrO BHYTPEHHETO
OTPaKEHMUS.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuja TOHKOW JMH3bL. 3aBUCUMOCTbh (POKYCHOTO PacCTOSHUS TOHKOM
chepuueckoil JMH3BI OT €€ TEOMETPUM M OTHOCHUTEIIBHOIO IOKa3aTess
IIPETOMIICHHS.

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
cOOMpAIOLIMX U PACCEUBAIOIIMX 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. Ilpumepbl KilacCMYECKHUX
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, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habnrogenue noHOro BHyTPEHHETO OTpakeHusl. MoJieinb CBETOBO/IA.

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 nudpakiuu cBeta.

N3ydenne 1uppakimOHHON PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpumMeHeHne noJIApOUI0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepeHune rnokasaTesns IpeJoOMIICHHs 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 n300pakxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3ydeHnne naTepdepeHInm J1a3epHOro U3IIyUYeHHUs Ha ABYX LIEIsX.

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.

[ pasuIBl IPUMEHUMOCTH KJIACCHUECKON MeXaHUKU. [locTynaTel criennanbHOM
TEOPUH OTHOCUTEIILHOCTH.

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

DHeprusi 1 UMIYJbC PENSITUBUCTCKON YaCTHIIBI.

CBsi3b Macchl ¢ PHEPruel U UMIYJIbCOM PEISITUBUCTCKOM YaCTHUIIbI. DHEPTHUs
MIOKOSI.



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

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX 4acTUl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHUE (M3JIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmemnienus: Buna. ['mnoresa [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
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarolrylo moBepxHocTh). OmbiTel 1. 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 nsmepenuii B Mukpomupe. COOTHOLIEHUSI HEONPEIETEHHOCTEN
['eitzenbepra.

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

Hemoncmpauuu.

®oTo3(PdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporope3ucropa.

N3mepenue nocrosinHoi [Inanka Ha ocHOBe HccliienoBanus Gotodddexra.

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

Tema 2. @u3zuka amoma.

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

[Toctynatel bopa. M3nydenue u noriornieHue GOTOHOB MPHU MEPEXOJIE 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.

HaOmronenue mmHE4aToOro 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.

PanuoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIM M TO3WTPOHHBIN OeTa-
pacman. ['amma-n3nydyeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO M3Iy4YCHHs. BIusHME paIMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EctrecTBeHHbIN QoH uznydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegekt Maccel siapa.

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

Metonbl perucTpanuy U UCCIEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

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

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

EnuHcTBO usznueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Buiibcona, s/1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKoB YacTUIL (110 TOTOBBIM (OTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTb 3aKOHOB (DU3UKU JIsI OOBIACHEHHS TPUPOJIbI
KOCMUYECKHX 00bEKTOB.

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

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

ConHeuHas cucrema.

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

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3MBl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIbHOCTU. 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. UEpHbBIE ABIPHI B sSiApax
TaJIaKTHUK.

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

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus 3BE31HOT0 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
CKOILICHUU.

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.



O0o001IeHNe 1 cucTeMaTU3alus CoAepkKaHUsl pas3ienoB Kypca «MexaHukay,
«MonekynspHas pU3nKa U TEpPMONHAMUKAY, « IEKTPOAUHAMUKay, «Konebanus u
BOJIHBI»Y, «OCHOBBI CHELNUAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3uku uW acTpOHOMHM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
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 Teopun, posb GU3NYECKON TEOPUHU B (OPMUPOBAHUU MPEACTABICHUMA
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

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

Mesicnpeomemmnvie nonamua, C6A3AHHHIE C UZYUEHUEM MEMOO0E HAYUHO20
no3HaHUA: SBIICHUE, HAY4YHbIH (akT, rumoresa, (pusmyeckas BEIWUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
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 SBICHHUS B JKUBOM mpupojie, KoseOaTeslbHbIE
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, KPUCTAJUIMYECKAs: CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00PA30BaHMsI KPUCTAINIMUECKON PEIETKH, CIIEKTPaIbHbIN aHAIU3.

T'eozpaghua: wmarnuTHple mOMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX  PYI,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOH, reHepaTtop MEepeMEHHOTOo TOKA, MHIYKIMOHHAs IeYb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIIyTHUKOBbIE
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 Ppe3yJabTaTbl OCBOEHUS YyueOHoro mnpenmera «Duzukar
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pPaCIIMPEHHE >KU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e c(hopMUPOBAHHOCTDH TPAKITAHCKOMN MO3UIIMN O0YUAOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOllecTBa, Y4YacTBOBaTh B CaMOYIIPaBJICHUM B 00pa3oBaTesIbHOU
OpraHu3aluy;

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 WJICHTUYHOCTH,
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 CUTYAllUIO M TMPUHUMATh OCO3HAHHBIC 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 OTHOIIEHHWE K MHPY, BKJIIOYAs OSCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



MHTEpEC K Pa3IuYHbIM chepaM mpodecCHOHATbHON AESITeIbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YyMEHUE COBEPIIATh OCO3HAHHBIM
BBIOOp Oynayiiel mpoeccuu U pearn30BbIBATh COOCTBEHHbBIC KU3HEHHbIE
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 JICCTBHM B OKPYXAIOLIECH Cpele 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 YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
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, KIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(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-CIIEICTBEHHBIC CBSI3W U aKTyaJlH3UPOBaTh 3ajady,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE 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 3HaHWS MO0 (U3HKE B MPAKTUYECKYIO O0OIacTh
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 OOLIEHME Ha YypokKax (U3UKM M BO BHEYPOUYHOMH
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 KOMAaHHOW U MHIUBUAYaIbHON
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, paCIPEeAeIIATh POJIM C YYETOM MHEHUW 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,
OPUTMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

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

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOSATENbHO OCYIIECTBIIATH TO3HABATENIbHYIO AESATEIBHOCTD B 00JIaCTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PEUICHUS! PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOM padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHU;
JienaTh 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 CHTYyallUsIM, BHOCUTb KOPPEKTUBLI B ACATCIIbHOCTD,
OIICHHUBATb COOTBCTCTBUC PC3YJILTATOB LCIIAAM;



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

e HCIIOJH30BATh MPUEMBI peDICKCHH JIJISI OIICHKHU CUTYyaIllH, BLIOOpa BEPHOTO
pEIICHMST;

e YMETh OLICHMBATh PUCKHM M CBOCBPEMCHHO IMPUHUMATh PEIICHHS MO HX
CHIDKEHHUIO;

e TMPUHUMATH MOTHUBBI M apPrYMEHTHI JAPYTHX TPH aHAIW3E PE3yIbTaTOB
JeSATCIIbHOCTH,

e TPUHUMATH ce0s1, TOHNMAs CBOM HEIOCTATKHA U JJOCTOWHCTBA,

e TMPUHUMATh MOTHUBBI M apTyMEHTHI APYTUX IIPU aHAJIU3€ pPe3yJbTaToOB
JeSATEeIIbHOCTH;

e TPU3HABATH CBOE MPABO W MPABO JIPYTUX HA ONTHOKH.

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

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLIEIO0  CIOCOOHOCTh  MOHUMATh  CBOE

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

e CaMOPETYJIMPOBAHMUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHUE, CIIOCOOHOCTH aIalTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKECHUIO 1IN
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

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

e COIMAJBHBIX HABBIKOB, BKJIOYAIOIIUX CIOCOOHOCTH  BBICTPAWBATh
OTHOIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paszpemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI

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



NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKON, COIMAJIbHOM M JITUYECKOM cdepax AedaTelbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (HU3UUYECKON TEOpuu B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

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

paznuyaTth ycioBHs (TpaHHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, TTOHMUMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMelieHus,
3akOoHbl HplOTOHA, TpUHIMI OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
DHEPIruM, CBsI3b PaOOTHI CHJIBI C MU3MEHEHUEM MEXaHWYECKOW JHEPruH,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
bu3nyecKnX 3aKOHOB: TpeoOpa3oBaHuil ['anuies, BTOPOTO M TPETHETO
3akOHOB HBIOTOHA, 3aKOHOB COXpaHECHUS UMIYJIbCA U MEXaHUYECKOU
DHEPIrUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmojNoKeHUs MKT u 3aKkoHBI MOJEKYISpHOW (UBHKH U
TepMOJMHAMHUKU (CBSA3b JAaBJEHUSA UJEATBLHOIO Ta3a Cco CpeaHei
KUHETUYECKOM HDHEPIrUEN TEIUJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHEHM KUHETUYECKON
SHEPruel TEMJIOBOTO ABMYKEHHS €r0 YacTHll, CBSI3b JABJIICHUS UACATbHOTO
raza C KOHUEHTpAIME MOJIEKYJl WU €ro TEMIIEpAaTypou, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJUHAMUKH, 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 TOJIOXKEHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, MPHUHIMII CYNEPIO3ULUN 3ICKTPUIECKUX
IIOJIEH, IPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH BAKHBIE COOTHOIIEHHUS: 3aKOHbI OMa Ui ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHna,
npasuia Kupxroda, 3akonsl @apaznes A1 31€KTpoIu3a);

ONHKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIONb3Yys BEIUYMHBIL:
IIEPEMEIICHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TeJl, CUJIa,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIIMAIbHAS JHEPT U1, KHHETUYECKasl SHEPTHs,
MEXaHU4eCcKasl 3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CHWJIa TSDKECTH, CHWJIA YIPYIOCTH, CHJIA TPEHUS, MOIIHOCTb, JHEPTHUS
B3aUMOZeNCTBUSI Tena ¢ 3eMiEN BOIM3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTron
nedopMaluu MpyKUHbI, KOJIMYECTBO TEIUIOTHI, aDCOIIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aJIbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTENbHAS BIAXKHOCTD
Bo3ayxa, KIIJ{ uaeasbHOro TEIJIOBOTO JBUTATENS; 3JIEKTPUUYECKOE IOJIE,
HaIPSHKEHHOCTD JIEKTPUYECKOIO MOJIS, HAPSKEHHOCTD OJII TOYEYHOIO
3apsja WM 3apsHKEHHOTO 1Iapa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHIUANT
ANEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHUHUAJTIOB, AJIEKTPOIBHUKYILAS
CWJIa, CWJIa TOKA, HaNPSXKEHHUE, MOLIHOCTh TOKA, AJIEKTpUYECKass EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHWE  ydacTKa  LEemu ¢
NIOCJIEOBATEIbHBIM U MAPAJUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO MOJIsl KOHAEHCaTOopa,;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUMA:
MEXaHUYECKOE [JIBUJKEHHE, TEIUIOBOE JIBM)KCHHE 4YacTUL[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIXKeHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE M KOHJEHCAls, IUIABJICHUE U KPUCTAUIA3aLUsl, HAIIPaBICHHOCTD
TEIJIONepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOJTHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYTrOM C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEeHM, Jenarb BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNS;



MPOBOJUTh KOCBEHHbIE M3MEPEHHUs (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: JIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
paMKax  y4yeOHOro  SKCHEpUMEHTa,  NpPaKTUKyMa M y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaAHUS;

pemaTth pacy€THbIE 3aJladyd C SBHO 3aJlaHHOM M HESBHO 3aJlaHHOMN
($u3MUEeCKOl MOJENIbI0: Ha OCHOBAHHMHM aHaJIW3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
IPUMEHATH POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOpHUH IPU MCHOJB30BAHUM MATEMaTHYECKUX METOJOB PEIIEHUs 3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHAIN3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEHICHUS C YYETOM MOIYYEHHBIX
pe3yIbTaTOB;

pemaTth KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaKKe UHTErpalluy 3HAaHUM U3 IpyTrux
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
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;

MPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKMMHU NPOLECCaMHU, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00IIIEeCTBA;

NPUMEHSTH pa3uyHble crocoObl padboThl ¢ MHpopMalel hu3nuecKkoro
COJIEp)KaHUsI C KCMOJb30BAHHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE



TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U NPEAbsBICHUS Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OPMALMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMamMiO ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUy;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HABaTEJIbHbIE YMEHMUS
CaMOCTOATEIBHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIEeT0BaTEIbCKUX PaldoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy I'PYyMNIIbl, PAMOHAIBHO PACIPEAEIATh AECATEIbHOCTD
B HECTaHJApPTHBIX CUTYyalMsIX, aJ€KBATHO OLICHMBATh BKJAJ KaXJOrO U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON TPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENBHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO PO UIIs.

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

HOHUMATh POJIb PU3UKU B IKOHOMUUYECKON, TEXHOJIOTMUECKOM, COLIMaIbHON
U 3TUYECKOHN cdepax NeATeNbHOCTH 4YeJIOBEKa, pOJib U MECTO (DU3UKHU B
COBPEMEHHOU HAYYHOU KapTUHE MUPA, POJIb ACTPOHOMHUHU B MMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKA U JalbHEHIIEeM HAay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUEHUE OINUCATEIbHOM, CHUCTEMATHU3UPYIOUIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON (PYHKIUHA (HU3UYECKOM TEOPHH — DIJICKTPOJIUHAMUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM (DU3HMKH, PpOJIb
¢bu3nyeckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE;
pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIeIe (PU3NYECKUX TEJ U IPOLIECCOB
(sBJICHMIT): OTHOPOJHOE AIEKTPUIECKOEC U OJHOPOJHOE MArHUTHOE IOJIS,
rapMOHHUYECKHE KOJEeOaHMsl, MaTEeMaTUYECKUd MAasiTHUK, HACAIbHBIN
PY>KUHHBIN MasiTHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJ1e0aTeNbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeJIeil aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

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

aHaJIM3UPOBaTh U OOBACHATH SJEKTPOMArHUTHBIE MPOIECCHl U SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJOKE€HHS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEIUaIbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro  3apsaa, cuwina 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 OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHINTEHHaA  UIs
doTordexTa, mepBIil B BTOPOU MOCTYIAThl bopa, MPUHIIAIT COOTHOTIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbl COXpPAHEHHUs 3aps0OBOrO H
MacCOBOTO YKCEJ U SHEPTUU B SIACPHBIX PEAKIIMIX, 3aKOH PATUOAKTUBHOTO
pacrmajna);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBICHUS, HCHOJb3Ys BEITUUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHINAT 3JIEKTPOCTATUYECKOTO
MoJIsi, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHH, SHEPrus MArHUTHOTO MOJIS
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, IOJIHASI SHEPTUS, SHEPTUS
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTUSL U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsil siApa, SHEPIUs CBSI3U SIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUIA:
AIIEKTPOMArHUTHAS UHIYKIIMS, CAMOMHYKIMS, PE30HAHC, HHTep(epeHus
BOJH, Audpakius, JUCIIEpCUs, TOJHOE BHYTPEHHEE OTpPaKEHHUE,
dbotoanexTpuueckuii 3pdekT (hororddexr), anbda- u 6eTa-pacnasl saep,
raMMa-u3iaydeHue sjiep, Gu3ndecKue MPUHIUIbI CIEKTPATIbHOTO aHAIN3a U
paboThI J1a3epa;

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

CTPOUTH M300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JTMH30M,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATaOIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJII aHajiu3a ©W  OOBSCHEHHS (U3HMYCCKHX  IPOIECCOB,
MPOUCXOJIAIINX B 3BE37aX, B 3BE3/IHBIX CHUCTEMAaX, B MEKTaJlaKTUYECKOU
cpeje; ABMKEHUSI HEOECHBIX TeJl, IBOJIIOLNUHM 3BE3/] U BCelleHHOI;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCHUpOBaTh pe3yibTaThbl MOJYYEHHOW  3aBUCHUMOCTH
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JieflaThb  BBIBOJABI 10  pe3ysbTaTaM
UCCIIEIOBAHUS;



IPOBOJNTH KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLIEHUBAaTh AOCONIIOTHBIE U
OTHOCHUTEJBbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJAUTH ONBITHI 110 MPOBEPKE NPEMIOKEHHON TMITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

ONMCBHIBATH METO/IbI NOJIYYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4eOHo-
UCCJIENOBATEIBCKOW M IIPOEKTHOM JEATEIIBHOCTH C MCIOJb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYOBaHMS;

pemars pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYecKOl MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, MPUMEHSATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUECKUX TEOpUi
IPU HUCIIOJB30BAHUM MAaTEMaTUYECKUX METOJOB pELICHHs  3ajad,
IIPOBOAUTH PACUYETHI HA OCHOBAHUM MMEIOIIMNXCS JAaHHBIX, aHAJIN3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEHIEHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemarh KayeCTBEHHbIE 3aJaud, TPEOYIoLIUMe NPUMEHEHHs] 3HAHUN U3
pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAYyYHOTO LMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIETIOYKY PACCYKJACHUM C OOPOX HA U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIOJIb30BaTh TEOPETUYECKHWE 3HAHUS s 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 TEXHOJIOTUI;

aHAJIM3UPOBAaTh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHOU
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIOIb30BAHUH, & TAKKE PasyMHOM HCIIOJIb30BAHMM JTOCTHUKEHUN
HAYKW W TEXHOJIOTUM JJid JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00IIIEeCTBA;

NPUMEHSATh pa3iuyHble CrOcoObl paboThl ¢ MHpOpMaLUed (PU3NYECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTUM, MPU 3TOM HCHOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TOMCKA, NEpepadOTKM M MpeAbsBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOU MH(GOPMAIUH, CTPYKTYPUPOBAHUSI U UHTEPIPETALINU
uHbOpMaIlMK, TOJYYEHHON U3 pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4daeMmMylo  HMH(OpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KAaK HAa OCHOBE MMEIOLIMXCS 3HAHUW, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMALIUY;

POSIBIISITh OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOATEILHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

paboTath B TpYyIIE C MCIOJHEHHWEM pA3JIMYHBIX COLHUATIBHBIX POJICH,
IJIAaHUPOBATH PAOOTy TPYIIIbI, PAIIMOHATIBLHO PACHPENEATh AesTEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJaJ KaXIOIrO U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymield npodeccnoHalbHOM JesTEIbHOCTH 1O
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Pazznen 1. HAYUHBIV METO/] IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6 httos://m.edsoo.ru/fL6b68d7
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Huramiia 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TaEproro Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
24 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Wroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYJISIPHOKNHETHYECKON TEOPHUH 15 1 https:/m.edsoo.ru/f16b68d7
3.2 TepmonuHamuka. TeniaoBble MalTuHbI 20 1 bubmmorexa [TOK

https://m.edsoo.ru/f16b68d7



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

33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HIEPEXOIBI https://m.edso0.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
41 Ometpirieckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bubnmoreka [JOK
4.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 24 https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
43 Toxi B pasIHBIX cpesiax 0 https://m.edsoo0.ru/f16b68d7
Uroro no pazueny 54
Paznen 5. PU3HUECKHUI MPAKTUKYM
| . bubnuorexa [JOK
>1 usHHieCKHit HpAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUMHAMUKA
bubmuorexa [JOK
11 Marnutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
1.2 DJICKTPOMATHHTHAS HHAYKIMA 13 1 https://m.edso0.ru/39859ef1
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bubmuorexa [JOK
2.1 MexaHnueckue KoJieOaHus 10 https://m.edsoo.ru/39859ef1
bu6nmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6nmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosret CTO

Hroro no pazneny

5 1

bubmuorexa [JOK
https://m.eds00.ru/39859f1
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Paznea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
41 K - i 1
OpHYCKYTAPHOBOIHOBOM AyAH3M ° https://m.eds00.ru/39859f1
bubmuorexa [JOK
4.2 (6))
M3 aToMa ° https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubmmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Utoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Utoro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
6.1 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Wroro mo paszneny 16
Paznen 7. OBOBLIAIOILIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeSATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Uroro no pazaeny 15
bu6mmorexa [IOK
PesepBHoe Bpems 10 https://m.edsoo.ru/39859f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 ®dusnka — pyHIaMeHTalbHAs HayKa O 1 bubnnoreka [HOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/IbI 1 bu6mmoreka [IOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
3 nmo3Hanus npupoasl. Habmonenue u 1 bubmmorexa LOK
pup ) https://m.edsoo0.ru/34c49931
IKCIIEPUMEHT B (pr3mKe
4 CriocoObl m3MepeHust GU3NIECKUX 1 bubnnoreka [JOK
BEJIMUHNH https://m.edsoo.ru/ca2def03
AOCONIOTHAS U OTHOCHUTENLHAS
5 MOTPENTHOCTH U3MEPEHUI 1 bubmorexa [TOK
p p https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BEIUYNH
MopenupoBanue B pusuke. Ponb u
MecTO (H3UKU B (POPMHPOBAHUH
6 COB eM(I;HHOfI Ha(b }II)OIZ Ilc)a THUHBI 1 bubmmorexa [TOK
P i . P https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUUYECKON JAEATEIHHOCTH
Jmoaen
Mexannueckoe aBmxenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh 1 bu6mmorexa [IOK
MeXaHU4yecKoro asmxeHus. [Ipsmas u https://m.edso0.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
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Panuyc-BekTop mMaTepuasbHON TOUKH,
€ro MPOEeKIUU Ha OCH KOOPIHHAT.

bubmuoreka [JOK

8 Tpaciropus. Hlepewenierie. https://m.eds00.ru/30a108a5
CxopocTtb. X mpoekuuu Ha OCH
KOOpJIUHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE

9 neuxenue. ['paduyeckoe onricanue bubnmoreka [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue nepeMenieHni u bubnuorexa [JOK
ckopoctel. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubnnoreka [JOK
[IpsamosinHENHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSMOJIMHENHOTO IBUKEHUS C bubmmorexa [IOK

https://m.edso0.ru/b7560bbf
MTOCTOSITHHBIM YCKOPEHUEM
CBoboaHoe najeHue. Y CKopeHue

13 CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuorexa [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BPEMEHHU U UX Tpaduxu

14 JIBu>keHue Tena, OpOIIeHHOTO MO/ bu6mmoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneriHoe 1BUXEHHUE.

JIBr>KeHUE TI0 OKPYKHOCTH. Y TJIOBas
15 U JIUHENHas CKOpI())ZfB. Ilepuon n bubmmorexa [OK

yacrora. [[eHTpocTpeMuTenbHOE U
MIOJTHOE YCKOPEHUE

https://m.edsoo.ru/33196fbe
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KonrponsHas pabora o Teme

bubmuoreka [JOK

16
"KunemaTtuka" https://m.edso00.ru/1242f32e
IIepBb1if 3ak0oH HproTOHA.

17 NHepuuanpHble CUCTEMBI OTCUETA. bubnuoreka [IOK
[Tpuniun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOZIEHCTBYIOIIIAS CUIIa. bubnunoreka [HOK
Bropoii 3akon HeroTona. Macca https://m.edso00.ru/141d3837

19 BzaumoneiictBue ten. Tperuit 3akoH bu6mmoreka [IOK
Herotona https://m.edso0.ru/57dba505
[TpuHIMIT Cynepno3uuuu CUll.

20 P;)HIGHI/IG 3ayilqua IPUMCHCHHE bubmorexa LHOK

A P https://m.edso0.ru/bdfe97fb
3akoHOB HploTOHA
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJIICHTHOCTh TPABUTAIIMOHHON U bubmmorexa [JOK
N P . https://m.edsoo.ru/9aba2b0a
WHEPTHOUW MacChl

29 Cuia TSKeCTu U yCKOpEHHe bubnunorexa [JOK
CBOOOHOTO MaJeHUs https://m.edsoo0.ru/22757f26
JIBr>keHre HeOeCHBIX Te U X

23 HCKYCCTBEHHBIX CITYTHUKOB. IlepBas bubnnorexka [JOK
KOCMHUYeCKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupona u BUABI CUI

P brp bubnmnoreka [JOK
TpeHus. [IBuKeHne B KUIKOCTH U
25 https://m.edsoo.ru/1fa86499

rasze ¢ y4€ToM CHJIbI COIIPOTUBIICHUS
Cpensl

https://m.edsoo.ru/2cb29676
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Jasnenue. I'mapocrarnueckoe

bubmuoreka [JOK

26 napienune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubnunoreka [HOK
27 [ToctynaTenbHO€E U BpalaTeabHOE bubnuoreka [IOK
JBH>)KEHUE TBEPJIOTO TEJIA https://m.edsoo.ru/2b95d57¢e
28 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bubmuorexa [JOK
Bpaienus. [1meuo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, MPUIOKEHHBIX K
29 TBEpAOMY Teny. LleHTp TsbxecTu Tena. bubnuorexa [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Buner paBHOBecHs
bu6mmoreka [IOK
30 Pemterrte aza https://m.edsoo.ru/dclcaac0
31 KonTponbhas pabota no teme bubnuorexa [JOK
"Ilunamuka. Ctatuka TBepaoro tema" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepuabHOM TOYKH,
CUCTEMBI MaTepUATbHBIX TOYCK.
32 LlenTp Macc cucTEMBI MaTepPHAIBHBIX bubmmorexa [OK
https://m.edsoo.ru/4bb8294b
Touek. TeopeMa 0 IBM>KEHUU IIEHTPA
Mmacc
Nmiynbe cuiibl U1 B13BMEHEHUE
33 UMITYJIbCA Tella. 3aKOH COXPAHCHUS bubmorexa HOK
https://m.edsoo.ru/13f0a221
UMITyJIbCca. PeakTuBHOE JIBHKEHHE
MoMeHT uMItysibca MaTe€pUAIbHON
34 touku. [IpeacraBienne o coxpaHeHUH bubnmoreka [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
I10JIAX

https://m.edsoo.ru/d6532eb9
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bubmuorexa [JOK

35 Pemenue 3amau
A https://m.edso0.ru/f7706d63
PaboTa cwibl Ha MaJioM 1 Ha
36 KOHEYHOM IIE€PEMEILIECHUH. bubnmoreka [JOK
I'paduaeckoe npenacraBiaeHne pabOTHI https://m.eds00.ru/913974c7
CUJIbl. MOIITHOCTD CHJIBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUU KMHETHYECKOW SHEPT U bubmmorexa [JOK
. P https://m.edsoo.ru/9a5e2e74
MaTepuaTbHOW TOYKH
[ToTeHnManbHBIC U HETIOTCHITHATLHBIC
38 cwibl. [loTeHmansHas SHEprus bubnmorexa LHOK
’ privt. https://m.edsoo.ru/554bafcc
Bropas xocMuueckast CKOpOCTh
Tpetsbst KocMu4eckast ckopocTb. CBsI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
39 W3MECHCHHEM MEXaHHYECKOH SHEePTUn bubmorexa HOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u He W€ CTOJIKHOBEHHUSI.
40 b Elz’;eHHe Beynff) }J]'IFJ'II/I TSl BIeaTbHON bubmmorexa [JOK
P pHY s A https://m.edso0.ru/f30f43b6
KHUJIKOCTH
41 KonrtponbHas pabora no Teme bubnuoreka [IOK
"3aKOHbI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PazBuTue npeacraBieHuii 0 npupoie
42 Ter1oThl. OCHOBHBIE MOJIOKEHUS bu6mmorexa [IOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHE
CrtpoeHnue ra3000pa3HbIX, KUJIKUX U
bu6mmoreka [IOK
43 TBEPABIX TeJ. XapaKTep IBUKCHUS H

B3aHMMOJCHCTBHUS YaCTHUIl BEIISCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazmepsl MOJIEKYJT (ATOMOB).

44 KomunuecTBo BemectBa. [locrossHHast bubmmorexa LIOK
B ' https://m.edso0.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. bubnuoreka [IOK
[Tkana Henbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
4 P
6 CHICHHE a1t https://m.edsoo.ru/1531aba5
bu6mmoreka [IOK
47 )4 iras. [
ACIDHBIH 143, £ a30BBIC 3AKOHbL https://m.edsoo.ru/1deb2367
48 YpaBHenue Menpeneena- bubnnoreka [JOK
Knaneiipona. Pemenue 3amau https://m.edso0.ru/8d12c328
49 AGcomtoTHas TemrepaTypa. 3akoH bubnnoreka [JOK
JampToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UaeaabHOM rase ¢ bubnnorexa [HOK
HOCTOSIHHBIM KOJIMUECTBOM BEIECTBA https://m.eds00.ru/68878d51
I'padnueckoe npeacraBieHne
o1 Hfog) OIIECCOB: i;;Te Ma, U30X0pa Bubmmorexa LOK
pott ' pMa, pa, https://m.eds00.ru/1344327b
n3zobapa
bu6mmoreka [JOK
52 O MKT
CHOBHOE ypaBrerHe https://m.edso00.ru/c8094721
bu6mmoreka [IOK
53 P
CHieHAe sajad https://m.eds00.ru/10265a05
CBs13b a0COMIOTHON TEMIIepaTyphl
TEPMOJANHAMUYECKON CUCTEMBI CO
54 CpeIHEe KHHETUYECKON dHepruei https://m.edsoo.ru/c38af875

MOCTYHATCIBbHOI'O TCIIJIOBOT'O
JIBIDKEHMS €€ 4acTHI]
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O0001IeHYE ¥ CUCTEMATU3 AU

bubmuoreka [JOK

55
3gagui mo teMe "Ocuossl MKT" https://m.edsoo.ru/09d12fd8
56 KonrponsHas pabora o Teme bubnuoreka [IOK
"OcuoBer MKT" https://m.edsoo.ru/13adad59
TepmoauHaMmuueckas cucTema.
3agaHue BHEMIHUX ycinoBui st T/
CUCTeMbl. BHenHuE 1 BHyTpEHHHE
o7 napametpsl. [Tapamerpst T/l cuctemsl bubmmorexa [JOK
P prl- 11ap p https://m.edso0.ru/5f8d38a3
KaK Cpe/IHHe 3HAYCHUS BEJTUYHH,
OIHMCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camornpou3BojibHas penakcaius TJ] bubnmorexa [IOK
p p & https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Moenpb ueajabHOro ra3a B
59 TEpMOIUHAMUKE. Y CIOBUS bubmmorexa [IOK
pMOA T https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJENH
VpaBHeHue MeHpneneeBa-KnaneiipoHa
60 u I1:.1,1 aKEHHE TSI BHYTPEHHEN ’ bubmorexa [TOK
p A yIp https://m.edsoo.ru/bal178d0
SHEPTUU
BeIpaxxeHue i1 BHyTpEHHEN YHEPTUH
61 OJIHOATOMHOTO HJICAJTbHOTO Ta3a. bubnuotexa [JOK
KBa3ucraruueckre u HECTaTHUECKUE https://m.edsoo.ru/acscacls
MPOIIECCHI
DOnemeHTapHas paboTa B
62 TepMoANHamMuKe. Berauciaenue bubnnoreka [JOK

paboTsl 1o rpaduky mnpouecca Ha pV-
auarpaMmme

https://m.edsoo0.ru/741d5738



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738

Tennonepenaya xak crocoo

63 W3MEHEHUs BHyTpeHHEeH snepruun T/1 bubmmorexa [JOK
https://m.eds00.ru/3d734561
cUCTeMBI 0e3 coBepIIeHUs PadOThI
64 KonBekuusi, TEMIOnpoBOIHOCTb, bubnunoreka [HOK
U3JIy4eHUE https://m.eds00.ru/157b54cd
KonnuectBo TennoTel. TemioéMKOCTh
65 Tena. Y ienbHas u MOJIsipHas bubnunoreka [HOK
TEINIOEMKOCTH BELIECTBA. Y JeJIbHAs https://m.edso00.ru/7ba67355
TEIJIOTa CTOPAHMS TOILJIUBA
66 Pacuér xonnyecTBa TEIIIOTHI IPU bubnuorexa [JOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aquabaTHOM Mmporecce. bubnuorexa [JOK
[TepBrlii 3aKOH TEPMOAMHAMUKHU https://m.edso0.ru/d8098824
KonuuecTBo TemnoTs! u paboTa kKak
68 Mepbl U3MEHEHHS BHYTPEHHEH bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
sHepruu T/] cucremsl
Brtopoii 3ak0H TepMOJIMHAMUKY AJIs
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeobpatumocTtsb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6mmorexa [IOK
mammuH. KITJ] https://m.edsoo.ru/2e945513
71 MaxkcumanbHoe 3HaueHue KITJI. I{ukn bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmorexa [IOK
72 Pemterne safas https://m.edsoo.ru/b3efal8b
73 DKOJIOTHYECKHE aCIICKTHI bubmuorexa [JOK

HCITOJIBb30BaHHUA TCIIJIOBBIX

https://m.eds00.ru/9867aaa’
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nsurareseil. TeroBoe 3arpsi3HEHNE
OKpY KaroIen cpeabl

74 Pemenue 3anau bubmmorexa [JOK
https://m.eds00.ru/c8c70432
O06o001IeHre U cuCTeMaTH3aIus
75 3HaHu# 1o Teme "TepmoauHaMuka buGnnorexa [IOK
b ' https://m.eds00.ru/28d62b3f
TemioBble MAIIMHBI
KontponbHas paboTa mo teme
76 "TepmoanHamuka. TermioBsie bubnmorexa [IOK
P . ' https://m.edsoo.ru/1b6e26¢c5
MaITHHBI
[TapooGpa3oBanue U KOHICHCAIIHS.
7 Ucnapenue u kunenue. Y nejbHas bubmorexa LHOK
P A https://m.edso0.ru/6f8e6777
TEIUI0Ta NapooOpa3oBaHUs
HacepimeHHbie 1 HEHACHIIICHHBIC
napel. KauecTBeHHAs1 3aBUCUMOCTh
TJIOTHOCTHU U IaBIIEHUS HACHIIIIEHHOTO
78 rapa oT TEMIIEpaTypbl, UX bubnuoreka [IOK
HE3aBHUCHUMOCTH OT 00BEMaA https://m.edso0.ru/f5c17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT JIaBJICHUS B
KHUJIKOCTH
79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U bubnunorexa [JOK
OTHOCHUTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
bubmuorexa [JOK
80 Pemenue 3anau
A https://m.edso00.ru/18e95ff3
Tsépnoe teno. Kpucrammueckne u
bubmuorexa [JOK
81 amopdHbIe Tena. AHU30TPOMIHS

CBOICTB KpHUCTAJJIOB

https://m.edso0.ru/20a88a03
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[InnaBneHue n KpUCTATUIU3ALIMSL.

bubmuoreka [JOK
82 V nenpHas TEIUIOTa IJIaBJICHU.
https://m.edsoo.ru/6ee91e9f
CyOmumariust
Hedopmariu TBEpAOTO TENA.

83 Pactsxkenne u cxxatue. CaBur. bubmuoreka [JOK
Mopyns FOura. [penen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TeroBoe paclIMpeHne KUIKOCTEN U

84 TBEPABIX T€JI. AHFAPMOHU3M bubnuoreka [IOK
TEILIOBBIX KOJICOaHUH YaCTHII https://m.edsoo.ru/7ba5edf2
BeIIeCTBA

85 [IpeobpazoBanue 3HEpruu B (ha30BBIX bubnnoreka [JOK
nepexonax https://m.edsoo.ru/97a0672f

bubmuorexa [JOK

86 v 0

PABHEHHE TCILIOBOTO bajanca https://m.edsoo.ru/ab1521fb
bu6nmoreka [JOK

87 P

CHicHue sajat https://m.edso0.ru/8ab7f40d
[ToBepxHOCTHOE HATSIKEHHE.
Kanunnsapuseie siBnenus. Jlapnenne bubmuorexa [JOK

88 .

10/ UICKPUBJIEHHOM MOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlammaca
O0600611eHre U cucTeMaTH3alus

89 3HaHu# no TeMe "ArperaTHbie bubnunoreka [JOK
cocTosiHus BeniecTa. Da3oBbie https://m.eds00.ru/0b52575c
nepexoanl”

KonTponbHas pabota mo Teme
" bubmmnorexa LIOK
90 ArperaTHbl€ COCTOSIHUS BEILIECTBA.

®da3zoBble nIepexoab"”

https://m.edsoo.ru/7dc2a739
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OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsij. [IBa Buaa

91 AIIEKTPUUYCCKUX 3aPsI0B bubmorexa [JOK
P PAAOE. https://m.edsoo.ru/laff445f
[IpoBOAHMKY, TUANEKTPUKU U
MOJIYTIPOBOTHUKH
DneMeHTapHBIN AEKTPUIECKUI
92 3aps. 3aKOH COXpaHEHUs bubmorexa [IOK
L P https://m.edsoo.ru/f49afd24
ANEKTPUYECKOTO 3apsaa
93 B3anmoneiicteue 3apsanoB. Toueunsie bubnnoreka [JOK
3apsanbl. 3akon Kynona https://m.eds00.ru/445b7746
bubmuoreka [JOK
9 Pemenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 Onexrpuueckoe none. Ero nelicteue bubnnorexa [HOK
Ha DJIEKTPUYECKUE 3aPsi bl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB AIIEKTPUYECKOro
nosist. [Tpo6uslit 3apsia. JIunun
96 HaIpsKEHHOCTH 3JIEKTPUUECKOTO bubmmorexa [OK
p p https://m.edso00.ru/3dac6957
noist. OTHOPOJTHOE IIEKTPUUYECKOE
rnoJse
[ToreHimanbHOCTH
97 AJIEKTPOCTATUUECKOTO 1oJIsl. Pa3zHOCTh bubmorexa HOK
P ’ https://m.eds00.ru/80021447
MOTEHIINAJIOB U HATIPSKEHUE
[ToTennmanpHas YHEPTUS 3apsiia B
98 AIEKTPOCTATUUECKOM II0JIE. bubnmnoreka [JOK

[ToTeHman 3J1eKTPOCTaTUYECKOTO
oSt

https://m.edsoo.ru/af5fa389
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CBs13b HaNPSYKEHHOCTHU NOJIS U

99 A3HOCTH MOTCHITUAJIOB JIJIS bubmmorexa [JOK
P HHATIoB 2 https://m.eds00.ru/df7a6838
ANEKTPOCTATUYECKOTO MO
100 [IpuHnun cyneprno3unumn bubnuoreka [IOK
3JIEKTPUYECKUX IMOJIEN https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [IOK
101 P
0 CHICHHC sajad https://m.edso00.ru/5a582263
102 [Tone Toueunoro 3apsana. [one bubnnoreka [HOK
PaBHOMEPHO 3apsHKEHHOU chephl https://m.edsoo.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO IO
103 00béMy 1rapa. ITose paBHOMEpHO bubmorexa LHOK
y Ij ) p . p https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOMU MIIOCKOCTH
104 [IpoBOHMKY B 3IEKTPOCTATHYECKOM bubnnorexa [JOK
1oje. Y CjaoBrue paBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab
JAMBNEKTpUKH U OJTYIIPOBOJIHUKH B bubnunoreka [JOK
105
3JIEKTPOCTATHYECKOM I10JIE https://m.edsoo.ru/060ebab5
Kongencarop. OneKTpoéMKOCTh
106 KOHJIEHCAaTOpa. DIEKTPOEMKOCTD bubmmorexa [JOK
A pa. P https://m.edso00.ru/845b4f73
MIJIOCKOTO KOHAEHCaTopa
107 [TapamtensHOE COeUHEHNE bubnnorexka [JOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnegoBarenbHOE COCAUHEHNE bu6mmoreka [JOK
KOHJIEHCAaTOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKEHHOTO KOHJIEHCATopa bubmmorexa [JOK
P P A P https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5

https://m.edso0.ru/27434040
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JIBr>keHUE 3apsKEHHOM YacCTULIBI B

bubmuoreka [JOK

111
OJIHOPOJIHOM 3JIEKTPUUECKOM T0JIe https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
O060011IeHre U CUCTEMATU3AIIHS
113 3HaHUH MO TeMe "DIEKTPUUIECKOe bubmmorexa [JOK
" P https://m.eds00.ru/5752603f
noie
114 KonrponsHas pabora o Teme bubmumoreka [IOK
"DnekTpuueckoe nosie" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTossHHBIN TOK.
115 VYcnoBust cyiiecTBOBaHUS bubmmorexa [JOK
v https://m.eds00.ru/233311b5
MTOCTOSTHHOTO JIEKTPUUECKOTO TOKA
116 Hcrounuku Toka. Hanpskenue u bubnunoreka [JOK
S/C https://m.eds00.ru/0839a115
3akon OMa 1t y9acTKa LETH. bubnuorexa [JOK
117
DIEeKTpUYECKOe COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHHKA OT €0 bubnnorexka [JOK
JUTMHBI ¥ TUIOIIAIN ONEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY nenpHOE COMPOTHUBIICHHUE BEIIECTBA. bu6mmoreka [JOK
Pemntenue 3anau https://m.edsoo.ru/437f8300
[TocnenoBarenpHOE, MapaIeNbHOE,
120 CMemaII[{Hoe coe I/IHeHI/II:; bubnuorexa LIOK
A https://m.edsoo.ru/236f7e07
MIPOBOHUKOB
Pacuér pa3BeTBIEHHBIX
. bubnuorexa [JOK
121 aneKkTpuyeckux uemnei. [Ipasuna

Kupxroga

https://m.edso0.ru/1794cf37
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bubmuorexa [JOK

122 Pemenne sanas https://m.edso0.ru/3881b469
123 PaGora snekTpuyeckoro Toka. 3akoH bubnmoreka [JOK
Hxoyna —Jlenua https://m.edso00.ru/a3605c5c
bubmuoreka [JOK
124 | Pewenue sanas https://m.eds00.ru/6761bf0f
MOIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TennoBas MOIIHOCTB, BIAC/IAEMAs Ha bubmorexa OK
’ https://m.eds00.ru/99750a6f
pesucrope
bu6mmorexa [IOK
12 P
6 CHicHue sajat https://m.edsoo.ru/eb72fc24
197 O/J1C u BHyTpEeHHEE CONPOTHUBIICHHUE bubnuorexa [JOK
HWCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3axon OMa i OJIHOM (3aMKHYTO) bubnnoreka [JOK
BJIEKTPUYECKON e https://m.edso0.ru/221f40fb
bu6mmoreka [JOK
129 P
CHICHHE salad https://m.eds00.ru/3580b679
bu6mmoreka [JOK
1 M
30 OTMHOCTE HCTOMHIKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 K
3 OPOTKOE SaMbliarie https://m.eds00.ru/546f5632
132 Konnencarop B 1ienu nocTOSSHHOTO bu6mmoreka [JOK
TOKa https://m.edso0.ru/35368f3e
bubmuorexa [JOK
1 P
33 clierme sanat https://m.edsoo0.ru/4410cef0
134 Pemenue 3agau mo reme bubmuorexa [JOK

"IIoCTOSIHHBIN IEKTPUUECKUI TOK"

https://m.edsoo.ru/a7340a29
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135 Pemrenue 3agau o reme bubnmoreka [JOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edso00.ru/744261b8
136 Pemenue 3anau o reme bubmuorexa [JOK
"IIoCTOSHHBIN 31EKTPUUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O60061eHre U cucTeMaTH3alus
137 3HaHui o Teme "[locTosHHBIHI bubmmorexa LIOK
. N https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonTponbhas pabota no teme bubnmoreka [JOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edso00.ru/1885ddf1
DnexTpuyeckas IpoBOAUMOCTh
139 a3JII;I:HI)IX BC efTB f;lnelc WYCCKUIT bubmorexa LIOK
P HHIECTE: P https://m.edsoo.ru/da794295
TOK B MeTayiaXx. CBEpXMpOBOANMOCTD
DIEeKTpUYECKH TOK B pacTBOpax U
140 acIIaBax JIEKTPOJIUTOB. 3aKOHBI Bubmiorexa LIOK
P P ' https://m.edsoo.ru/4b423491
@apanes U1 JIEKTPOIn3a
bu6mmoreka [JOK
141 i all
DMEKTPHYECKHii TOK B rasax. [Lnasma https://m.eds00.ru/92d92f76
142 DNEKTPUUYECKUN TOK B BAaKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.edso00.ru/2E+160
DNEeKTpUUYECKU TOK B bubnnorexka [JOK
143
MOJIYTIIPOBOIHUKAX https://m.edso00.ru/ab61c660
bu6mmoreka [IOK
144 IT 0
OJIYTIPOBOFHIOBRIC HPHOOPEH! https://m.eds00.ru/83622200
Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepeHue cuibl TOKa 1
bu6mmorexa [IOK
145 HaIpPsDKEHUS B LIENU TIOCTOSIHHOTO

TOKa IIpHU MOMOIIN aHAJIOTOBBIX U
LII/I(I)pOBLIX HU3MCPUTCIIbHBIX

https://m.edsoo.ru/5643ea56
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146

npubopoB" uin "3HaKOMCTBO €
nudpoBoii maboparopueit o Gpu3nKe.
[Ipumeps! u3mepenus GuU3MUECKUX
BEJIMYUH MIPU ITOMOIIU
KOMIIBIOTEPHBIX IATYUKOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"M3y4yeHrne HepaBHOMEPHOTO
JBUKEHUS C LETIBIO OIIPEIEICHUs
MTHOBEHHOU cKopocTh"

bubmuorexa [JOK
https://m.edsoo.ru/f6292f5f

147

148

149

150

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue ycKOpeHusl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JIBMDKECHHUH 110 HAKJIOHHOM IJIOCKOCTH"
uind "Uccienosanue 3aBUCUMOCTH
IIyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBHKEHHUH"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"M3MepeHne yCKopeHHst CBOOOIHOTO
najgeHus" win "M3yueHue ABUKEHUS
Tena, OpOIIEHHOT0 FOPU30HTAIBHO"

Pu3HYECKUl IPAKTUKYM I10 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY>KHOCTH C ITIOCTOSIHHOM 110
MOJIYJIIO CKOPOCTBIO" MIIN
"HccnenoBanue 3aBUCUMOCTH
nepuojia oOpalieHus KOHUYECKOro
MasiITHUKA OT €ro MapaMeTpoB"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepeHune paBHOAECHCTBYIOLIEN

bu6mmorexa [IOK
https://m.eds00.ru/6960b6ef

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514

bu6mmoreka [IOK
https://m.edsoo.ru/0b34dh84
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151

CHWJIBI TIPU ABMXKEHUU OpycKa 1Mo
HaKJIOHHOM TJIOCKOCTHU" WK
"[IpoBepka rurnoTe3sl 0
HE3aBHCUMOCTH BPEMEHU JABM)KCHUS
Opycka 1o HaKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

DU3NYECKUN TPAKTUKYM 10 TEME
"UccnenqoBaHyue 3aBUCUMOCTH CHII
yIPYTrOCTH, BOZHUKAIOIIUX B MPYKUHE
U PE3MHOBOM 00pasIe, OT UX
nedopmanuu” wim "U3ydenue
JBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKHUI
ooK"

bubmuorexa [JOK
https://m.edsoo.ru/b55b81al

152

du3nuecKuil MpakTUKYM 110 TeEMe
"N3mepenne kodhHumenTa TpeHust
10 BEJTMYUHE YTIIOBOTO

k03 durmenta 3asucumoctu Frp(N)"
nnu "HcciaenoBanue ABUKEHUS
OpycKa 10 HaKJIOHHOM MJIOCKOCTH C
NEePEMEHHBIM KO3 UIIMEHTOM
TpeHus" wim "M3yuenune nBuxeHus
rpy3a Ha Bajlly ¢ TpeHHeM"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBanue ycioBUH paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpameHus" uin "KoHcrpynposanne
KPOHUITEHOB U pacy€T CUII
ynpyrocta" win "M3yuenue

bu6mmorexa [IOK
https://m.edsoo.ru/4a04f4f7
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YCTOMYHMBOCTH TBEPIOTO TeEINA,
HMMEIOILETO TUIOIA/lb OMOPHI"

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepenue umiynbca Tena 1o
TopMo3HoMy nyTu" win "M3mepenne
CHWJIBI TATH, CKOPOCTU MOJIEH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Tsru" uin "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIbI"
unu "HccnenoBaHue COXpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3auMoeicTBuu" wim "M3mepenue
KUHETUYECKON DHEPIUM Tea 1Mo
TOPMO3HOMY IIyTH"

bubmuoreka [JOK
https://m.edsoo.ru/856fb28e

155

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3y4yeHne n30TepMHUECKOro
nporecca (peKOMEH/10BaHO
HCIIOIb30BaHNE IU(PPOBOH
naboparopun)" win "MU3zyueHue
M30XOPHOTO Iporecca” uimn
"N3yuenne n3obapHoro nporecca”
nnu "lIIpoBepka ypaBHEHUsS
cOoCTOSIHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue yaenbHoi
TertoémMikoctu" nim "MccnenoBanue
rpoliecca OCThIBaHUS BelllecTBa" MU
"UccnenoBanue agnadaTHOroO
npouecca" wim "M3yuenue

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faab1
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B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
Y TeMIepaTypbl KUTICHUS )KUIKOCTEH"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpHOCTEN
UCHApEeHUs KUAKOCTEN" Uiu
"M3mepeHue yaenbHOM TENI0ThI
miaByieHus apaa" win "M3ydyenue
CBOMCTB HACBIIICHHBIX NTApOB" WU
"U3mepenue abCOTOTHON BIAKHOCTH
BO3/lyXa M OLIEHKA Macchl IapoB B
nomenieHuun". U3mepenue

KO3 PHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/6b1a23b5

158

159

du3nuecKuil MpakTUKYM 110 TeEMe
"HaOuroieHre mpeBpalieHust SHEPTUU
3apsKEHHOT0 KOHJIEHCATOopa B
SHEPTUIO U3TYYEHHUS CBETOIMoAa" UITH
"N3yueHue NpoTeKaHus TOKa B LIETIH,
coJieprKalle KoHaeHcaTrop' win
"Pacnipenienenue pa3HOCTH
MOTEHIMAJIOB (HANPSDKEHUS ) U
M0CJIeI0BATEIbHOM COeTMHEHUN
KOHJIEHCATOpOB"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepenue yaenpHoro
COIPOTHBIIEHUS IPOBOIHUKOB'" WK

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

bu6mmorexa [IOK
https://m.edso0.ru/2b179d98
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"HccneagoBanue 3aBUCUMOCTH CUJIBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITBI
HakaiuBaHusg"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmrotenue amekTponusa’ win
"N3mepenue 3apsiia OIHOBAJIEHTHOTO
noHa" unu "HccnenoBanue

bubmuorexa [JOK

160
3aBUCUMOCTH COIPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPa OT TemIepaTyps”
nnu "CHsATHE BOJIbT-aMIIEPHOU
XapaKTepUCTUKU anoaa”
PesepBHrlit ypok. O600111eHNE 1
. bu6 OK
161 CUCTeMaTH3allusl 3HAaHUH 110 TeMe htlfp;'I/I//I;Ts;;Sru 1ed017d93
"KunemaTuka" T '
PesepBHeIi ypok. O000IICHHE 1
b K
162 CHCTEMATHU3AINI 3HAHUH 10 TEME hggg;;f;igﬁ 13149956h
"luHaMHKa" T '
PesepubIiit ypok. O6006111eHIE 1
b K
163 cHCTEMATH3alMs 3HAHUI 110 TEME htilgjll;l;T:;szgrou 10f9752ac
"CraTHKa TBEpIOTo Tena" T '
PesepBHrlIit ypok. O600111eHNE 1
b K
164 CUCTEMATH3alMs 3HAaHUM 110 TEME htl;lfsj'l/Ij;T:(;igrou 16c0df9cec
"3aKOHbI COXPAaHEHHUS B MEXaHUKE" T '
PesepBHeIit ypok. O6001ICHNE U
165 CUCTEMaTHU3allis 3HAHUH 110 TEME bubnmoreka [JOK
"OCHOBBI MOJIEKYJISIPHOKNHETUYECKON https://m.edso00.ru/de148976
teopun"
166 PezepBHblit ypok. O600111eHNE U bubmmoreka [IOK

CHCTeMaTHu3allus 3HaHUH 110 TeMe

https://m.edsoo.ru/Obcc77cl
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"Tepmoaunamuka. TemnnoBbie
MaluuHb!"

PesepBHelit ypok. O000IICHHE 1

CHCTEMaTHu3alMs 3HAHUH 110 TeMe bubmuorexa [JOK
167 1
"ArperatHbie COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe nIepexoan"
PesepBusblii ypok. O0001IEHHE 1
168 CPICTEM&TI/BZP s 3HaHHfIHl 10 TEME 1 bubmmorexa [IOK
" B " https://m.edsoo.ru/f2381c0c
DNeKTpUYecKoe moJie
PesepBusblii ypok. O000IIEHNE 1
P P iﬂ bubmuorexa [JOK
169 CUCTEMATH3alN 3HAHUH 10 TEME 1
" B . https://m.edsoo.ru/3cae6dal
IToCTOSTHHBIN 3JIEKTPUYECKHUI TOK
PesepBusblil ypok. O0001IEHNE 1
170 CI/ICTI;)MaTI/ISZ.’p Ut 3HaHPII>'IHl 10 TEME 1 bubmorexa [TOK
" B " https://m.edso0.ru/cc7681d4
Toku B pa3IuyHBIX cpenax
OBIIEE KOJIMYECTBO YACOB I1O 170 16

[TPOT'PAMME
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue

n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsbl
B3anmopeiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ IIPOBOJTHUKOB C TOKOM 1 bubmorexa HOK
POBOA ’ https://m.edso00.ru/487a8593

MarnutHoe nojue. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIIHH.

5 [IpuHuun cyneprno3uumn 1 bubnuorexa [JOK
MAarHUTHBIX nojei. Jlunuu https://m.edsoo.ru/4clabcch
MarHMTHON MHTYKIIUU

3 MarauTHO€E 1oJI€ MPOBOJIHHUKA C 1 bubnuorexa [JOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amriepa, e€ HampaBJICHUE U 1 bu6mmoreka [JOK
MOJYJIb https://m.edso00.ru/26d9c5ba

bu6mmoreka [JOK

5 P 1

CHICHHC sajad https://m.edsoo.ru/a37a0c21

5 IIpumenenue 3akoHa Amnepa. 1 bubnuoreka [IOK
DneKTpOUu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U

7 MOAYJb. JIBUKEHHUE 3apsSKEHHON 1 bubnnoreka [JOK
YacTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose

b K

8 Pemenue 3amau 1 nomorexa IO

https://m.edso0.ru/504e98c7
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bubmuorexa [JOK

o Pabora cuer Jloperna https://m.edsoo.ru/d518be4b
bu6mmoreka [IOK
10 Peuterye sazat https://m.edso00.ru/93617bd9
MarsuTHOe 1oJjie B BEIIECTBE.
11 deppoMarHeTUKH, apa- u bubmorexa [JOK
pp > 114p https://m.edso00.ru/30ff9608
JMaMarHeTUKH
OcCHOBHBIC CBOMCTBa
12 dheppomarnetukoB. [Ipumenenmne bubmorexa LHOK
pp P https://m.edso00.ru/0b58190a
(heppoMarHeTUKoOB
13 Pemenue 3amaa mo reme bu6mmoreka [IOK
"MarnutHoe nosie" https://m.edso00.ru/5b55¢307
14 Pemenue 3agay mo teme bubmuorexa [JOK
"MaruauTHOe 1101¢" https://m.edsoo.ru/41c4ae8a
SIBneHnE IEKTPOMAarHUTHOM
15 HH uu. [ToTok BekTOpa bubmorexa LHOK
AYKIL N p https://m.edsoo.ru/b3efa0cl
MarHMUTHON MHTYKITUU
bu6mmoreka [IOK
16 OAC mHayKuAH https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMH bubnuoteka [JOK
QDapanes https://m.edsoo.ru/aédec188
18 BuxpeBoe anekrpudeckoe noie. bubnuoreka [IOK
Toku dyko https://m.edsoo.ru/15abel40
19 OJIC MHAYKIMH B ABUKYIIUXCS bubnmoreka [JOK
MPOBOAHUKAX https://m.edsoo.ru/0235cc02
20 Pemenue 3amau bubmmorexa [TOK

https://m.edsoo.ru/4dfda618
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bubmuorexa [JOK

21 IT JI
paBHiIo Jlentia https://m.edsoo.ru/bbc22726
HWungykruBHOCTh. Karymka
22 HH HYKTI/IBHOCTI/I B eriII/IIH bubmorexa LOK
YK H https://m.edsoo.ru/621eae9d
MTOCTOSIHHOTO TOKa
23 SAsnenue camounaykiuu. IC bubmuoreka [JOK
CaMOMHAYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJISI KaTYIIKH bubmuorexa [JOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11l
bubmuorexa [JOK
25 P
CHICHAC sakad https://m.edso00.ru/88f69d2b
O00011IeHIE U CUCTEMATHU3AIUS
26 3HAHUH 110 TEME bubmorexa [JOK
" " https://m.eds00.ru/76484025
DneKTpoANHAMUKA
97 KonTponbhas pabota no teme bubnuorexa [JOK
"OnexkTpoauHaMuka" https://m.edso00.ru/8ae09b98
KonebarenpHas cucrema. Eub 1OK
nOIMOTEKA
28 CBo0O 0 .
BODOAHBIC KOTCOATI https://m.edsoo.ru/7c1db385
lMapmonuueckue koedaHus
Kunematuueckoe 1 JUHaAMHYECKOE
29 onucaHue KojaeOaTeIbHbIX bubmorexa HOK
N https://m.edsoo0.ru/87ce9498
JIBDKCHHUM
DHepreTuueckoe onucanue. BeiBoa
JTUHAMHAYECKOT'O OIHUCAHUS
. bubnmoreka [JOK
30 TapMOHHYECKHUX KOJICOaHUH U3 MX

OHEPTCTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUuA

https://m.edso0.ru/e3c99692
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bubmuorexa [JOK

31 A OaHui
MIIHTY 23 H pasa Konebarui https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
[Tepnoa ManbIX cCBOOOTHBIX
32 K0§e6aI1[{I/H‘/'I MaTeMaTI/I‘feCKOFO bubmorexa OK
https://m.edso00.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUM PYKUHHOTO MasiTHUKA
3aTyxatromue KojieOaHusl.
33 BLII}-IIX Z-II-IHBIG KOJIeOaHMS bubmorera [JOK
Y ' https://m.edso00.ru/72e93d09
Pesonanc
bu6mmorexa [IOK
34 ABTOKONICOaHHA https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemenue 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpoxk-koupepenuus "MexaHnuecKkue
36 KOJIeOaHUsI B MY3bIKaJIbHBIX bubmorexa [JOK
'}'] https://m.edso0.ru/8ef587be
WHCTPYMEHTaX
O06001IeHne U CUCTEMaTU3AIIHS
37 3HaHU 10 TeMe "MexaHuueckue bubmmorexa LIOK
" https://m.edso00.ru/eb84182f
KoJieOaHus
DNeKTpOMarHuTHbIE KOJIeOaHusl. bubnuoreka [IOK
38 .
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIUTY/bI 3apsiia KOHAEHcaTopa C bubnnorexka [JOK
39 .
aMIUIUTYI0M CUJIBI TOKA B https://m.eds00.ru/093f9afl
KoJe0aTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuotexa [JOK

uJealbHOM KoJiebaTeTbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543
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3aTyxarollue IEKTPOMarHuTHbIE

11 6 B bubmuoreka [JOK
KOJTIEDATHL. DHIHYIICHHBIE https://m.eds00.ru/5e668619
AJICKTPOMAarHUTHBIE KOJICOaHMS
Ilepemennsrii Tok. Pesucrop u

42 P P HHOTO bubmuoreka [JOK
KOTIEHCATOP B LETH fiepeme https://m.eds00.ru/84836152
TOKa
Karyiika MHIYKTUBHOCTH B LIETIH bubnunoreka [HOK

43
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu bu6mmoreka [IOK

44
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MomHOoCTh IIEPEMEHHOTO TOKA.

45 A B P — bu6mmoreka [IOK

MIUTTYRHOE 1 ACHCTBYIoN https://m.edsoo.ru/lcac6c4c
3HAYCHHME CHUJIbI TOKA M HAIIPSHKESHUS

46 P WYECKOU IeTH bubmorexa HOK

CIOMAMNC B TCKTP t https://m.edso0.ru/087506df
bu6mmoreka [IOK

47 Pemenne sanas https://m.edsoo.ru/al16836a4
Nneansubiif Tpancdopmatop.

48 [TIpousBoacTBo, nepenaya u bu6mmoreka [IOK
notpeOiIeHne IeKTPUIecKoil https://m.edso00.ru/f97418ae
SHEPTUHU
DKOJOrH4eCcKHe PUCKU TpU
MIPOU3BOACTBE DIIEKTPOIHEPTUU.

49 Kp J:l HCIIO B3o§aHHﬂp bubmmorexa LOK

YARTYP a . https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MOBCETHEBHON
JKU3HU
bubnuoreka IIOK
50 Pemenue 3amau nbnmotexa 11

https://m.edsoo.ru/ee6677ed
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bubmuorexa [JOK

51 P
ClicHue sajad https://m.edsoo.ru/7cab59f8
O00011IeHNE U CUCTEMATU3AIUS
52 3HAHWI 110 TEME bubmorexa LHOK
https://m.edso0.ru/401024a9
"DJIeKTpOMarHuTHEIE KoeOanus"
MexaHU4ecKHe BOJIHEL.
53 XapakTepUCTUKU MEXAHUYECKUX buGnnorexa [IOK
P P https://m.edsoo.ru/a58e109f
BOJIH
54 CBoiicTBa MEXaHHUYECKHUX BOJIH bubmmorexa LOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
5 3ByK. XapaKTepuCTHKH 3BYKa https://m.edso0.ru/138b6f09
Wudpassyk u yiaprpa3syk. Lllymosoe bubnnorexa [HOK
56 Ny
3arpsi3HEHUE OKPYKaroLIEH Cpeibl https://m.edso00.ru/7380038f
bu6mmoreka [IOK
7 P
> CHICHHC sajad https://m.edso00.ru/cfd918bf
58 DNeKTPOMarHUTHBHIE BOJHBI. bubnunorexa [JOK
N3nydeHnne 3J1eKTPOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 OHeprus MEeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana >MeKTPOMarHUTHBIX BOJIH.
60 IIpnMeHeHne 31EKTPOMArHUTHBIX bubmmorexa [TOK
p p https://m.edsoo.ru/49bel1f9%e
BOJIH B TEXHHKE U OBITY
[TpuHIMITBI paTUOCBSI3N U
61 TeneBuaenus. Paguosokamus. bu6mmorexa [IOK

DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY’Karolllen cpeibl

https://m.edso00.ru/9f96f1f8
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62 KonrponsHas pabora o teme bubmumoreka [IOK
"Konebanus 1 BOJIHBL" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJMHEHHOTO bubnunoreka [HOK
pacnpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3amau Ha npuMeHEHUE
64 3aKOHA IIPIMOIMHENHOTO Bubmaorexa ITOK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHUs CBETa
65 Otpaxenue ceta. [lnockoe bubnmoreka [JOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AOGCOIIOTHBIN
1 OTHOCHUTEJIBHEIN II0Ka3aTelb
66 npenoMiieans. [TloaHoe BHyTpEeHHEE bubmmorexa LHOK
P ' HYIp https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpenenbHblil yroa
MIOJIHOTO BHYTPEHHETO OTPAXKECHHS
Pemenue 3agau Ha npuMeHeHUE
67 3aKOHOB OTPAXKEHUS U IIPETOMIICHUS bubmmorexa [IOK
B p https://m.edso0o.ru/49d830a9
CcBeTa
Xog ayued B npusMe. Jlucnepcus
68 CB;[[a ng'IO)KHI)II)ﬁ COCTi 6emI))ro bubmorexa [IOK
’ https://m.edsoo.ru/d8elc3be
ceera. LlBer
69 JInn3bl. @OKyCHOE pacCTOsIHUE U bubnnoreka [JOK
OIITHYECKAs CHJIA JIMH3bI https://m.eds00.ru/60441359
70 [Toctpoenue n3obpaxeHuit B TMH3aX bubnnorexka [JOK
U UX CUCTEMaX. YBEJINYEHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemrenue 3agad Ha HoCTpOEHUE
HU P bubnmoreka [JOK
71 M300paXeHU, MOJTy4aeMbIX C

IIOMOILBIO JTUH3

https://m.edso0.ru/5a868f09



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09

bubmuorexa [JOK

72 I
a3 KaK onTHHeckas cuerema https://m.edsoo.ru/ecd480a2
Pemenne 3angau. Ilpenensr
73 I I/IMeHI/IMoIc[TI/I recI))MHe MYECKOM bubmorexa OK
P P https://m.eds00.ru/cd174a10
OTITUKH
74 CKopocCTh CBETA U METO/IbI €€ bubnmoreka [JOK
U3MEPEHUS https://m.edsoo0.ru/f32aab06
bu6mmoreka [IOK
& Jluctiepens ceeta https://m.edsoo.ru/lel6cc6e
bu6mmorexa [IOK
76 Hurepepenma crera https://m.edso00.ru/5fc0c638
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
77 HaAOJIOICHNUS MAKCUMYMOB U bubnmorexa LHOK
™ https://m.edso00.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [IOK
7 P
8 CHICHHC sajad https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
7 lpumenenue uuTepdepertun https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80 Jlupaxiuus ceera https://m.edsoo.ru/12ed04b5
JudpakimonHas peméTka. Y cioBue bubnnorexka [JOK
81
HaOJI01eHUS TJIaBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bu6mmorexa [IOK
2 P
8 CHICHHC saiad https://m.edsoo.ru/d58c411a
83 [TonepedyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsapuzanus ceera https://m.edso0.ru/e9890fe9
84 Pemenue 3amay bubnnorexa [IOK

https://m.edsoo.ru/c56¢c8158
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bubmuorexa [JOK

85 (BTOBbIC SABICHHNS B PHPOAC https://m.eds00.ru/0b36363d

86 O060011IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui o teme "OnTuka" https://m.edso0.ru/8a14748b

87 KonrponsHas pabora o teme bubnuoreka [IOK
«Onruka» https://m.eds00.ru/82315dd4
['panuIIBI TPUMEHUMOCTH

88 KJIACCHUYECKOM MEXaHUKH. 3aKOHBI bubmuorexa [JOK
JJEKTPOAMHAMMKHU U IIPUHIIUIL https://m.edsoo.ru/c9bd77ch
OTHOCUTEILHOCTH

89 [TocTynatel cienuanbHOM TEOPUU bubmuorexa [JOK
OTHOCUTEIBLHOCTU https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeobpazoBanus
Jlopenua. YcioBre NpUUMHHOCTH. bubnuorexa [JOK

90
OTHOCUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeJIEHHE
BPEMEHHU U COKpAIICHUE TITUHBI

o1 DHeprusi U UMITYJIbC bubnuoteka [JOK
PEIATUBUCTCKON YaCTHULIbI https://m.edso00.ru/853a64fc
CBs13b Macchl € 3HEpruen u

92 HUMITYJICOM PENSITUBUCTCKON bubmmorexa [OK

https://m.edsoo.ru/b6258ffa

YaCTHI[bl. DHEPTHUS MTOKOS

93 PaBHOBecHOE TEIIOBOE M3ITYICHHE bubmmorexa [JOK

https://m.edso00.ru/f54035a5
94 3axoH cMmeleHns Bunaa bubmmorexa [TOK

https://m.edsoo0.ru/1c5ff752
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95 I'unoreza M. I1nanka o KkBaHTax. bubmuoreka [JOK
DOTOHBI https://m.edsoo.ru/abffa218
bubmuoreka [JOK
% DHEpTIL M UMIYIIBC (oTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onbiter A. T bubnuoreka [IOK
CrouneroBa. 3akoHsl (oTodddekra https://m.edso00.ru/8c68e5b9
YpaBHeHue DUHIITEHA 11
98 dbotoarddekra. "Kpacnas rpanuma" bubmorexa LHOK
P parHll https://m.eds00.ru/01ef4556
dororddekra
99 Jasnenue ceera. Onsbithl [1. H. bu6mmorexa [IOK
JleOeneBa https://m.edsoo.ru/64b4f966
. bubnuorexa [JOK
100 BoimoBEIe CBOHCTBA TaCTHL https://m.edsoo.ru/f59cfcec
Bonaun! ge bpoiins. JIauHa BOIHEL 1€
101 b Oﬁﬂﬂlltd ar::Me bl J(:)[6J'IaCTI/I ’ bubmorexa [JOK
p p p . https://m.edsoo.ru/5df8bafl
TIOKAIU3AIMH IBUKYIIEHCS YaCTHIIBI
102 KopnyckynsipHO-BOJIHOBOM Iyaanu3M bubmorexa [JOK
PTYCKYAP Y https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTPOHOB Ha bubnnorexka [JOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Crenuduka u3sMepeHuii B
104 MI/IKHOSI)I/I e COO”II")HOHIGHI/ISI bubmorexa [JOK
POMHUP N https://m.eds00.ru/65783dec
Heonpeaenénnocrei I 'elizenbepra
bubmuorexa [JOK
105 Pemrerme rpaguieckix saxas https://m.edsoo.ru/e70195bd
106 Pemenune pacu€THbIX 3a71a4 bubmmorexa LIOK

https://m.edsoo.ru/ee9b3182
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KonrponbHas pabora o remam:

" "o bubnuorexa LIOK
107 OCHOBH“CTO ’ KHOPHYCKYMPHO_ https://m.edsoo.ru/c3de891a
BOJIHOBOI1 JTyaliu3m
O CCJIEZIOBAHUIO CTPOE
- TIBITHI 1;10 HCCJICTOBAaHHUIO CTPOCHHUS BuGmiorexa LOK
arona. JUIAHCTApHai MOACTL aToMa https://m.eds00.ru/312b750a
Pesepdopna
bu6mmoreka [IOK
109 Hoctynaret bopa https://m.edsoo.ru/404dfa9a
Buasl ciektpoB. CriekTp ypoBHE bubnnoreka [JOK
110
SHEpPruU aToMa BOAOpOAa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKICHHOE bubnuoreka [IOK
M3JIy4eHHUE CBETa https://m.eds00.ru/f945d85¢c
bu6mmorexa [IOK
112 Hlasep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siipa
113 I'eiizen6epra-lBanenko. 3apsa u bubnnorexka [JOK
MaccoBO€ 4YMCIIO sAapa. M30Tomsl. https://m.edsoo.ru/34ada5de
PaanoakTHBHOCTD
3aKoH paJiMOAaKTUBHOIO pacnaja.
Croii
» BOicTBa I/I(I)BHI/ISI/IpYIOIJ.IeFO Butmorexa LOK
HSIYSCHHA. BIHARHC https://m.edsoo.ru/aab98bef
PalMOaKTUBHOCTHU Ha KHUBBIE
opranusMmsl. Jlozumerpus
DHeprus cBA3M HYKJIOHOB B Si7Ipe.
A .
nepHble cuiibl. JledekT Macchl BuGmiorexa [IOK
115 anpa. SnepHsle peakuuu. S aepHoie

peaktopsl. [Ipobnemsl
YIPaBISIEMOTO TEPMOSAIEPHOTO

https://m.edsoo.ru/ff1758d0
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CUHTE3a. DKOJIOTUYECKUE aCTIEKThI
pa3BUTHUSA AJIEPHOMN SHEPTETUKH

Meroasl perucrpanuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. yHgamMeHTanbHbIE

bubmuoreka [JOK

116 B3auMOJIeHCTBUS. baproHEI, ME30HEI
& P https://m.edsoo.ru/1ac08a5b
u nentonsl. [IpencraBnenue o
CrangaptHoit Mmoaenu. Kapk-
TJIFOOHHAS MOJIEITb aJJPOHOB
®usuka 3a npenenamu CtaHiapTHON
Moaenu. TéMHas maTtepust U TEMHAs bu6mmorexa [IOK
117 .
sHeprus. EnuncrBo usndeckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS ACTPOHOMUHU. bubnuoreka [IOK
3HavYeHHE aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PU3UKU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnuoreka [IOK
00BEKTOB. MeToabI https://m.edso0.ru/39c44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONTHYECKHE
120 TEJIECKOMBI, PAAUOTEIIECKONEI bubmorexa [IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro Heda. Co3Besnus,
121 SIpKHE 3BE3/IbI, INIAHETHI, UX BUIUMOE bubmmorexa [TOK
p ’ ’ https://m.edsoo.ru/aac588eb
IBIOKEHHUE
Conneunas cucrema. CoOJTHIIE.
bu6mmorexa [IOK
122 ConHeyHast akTUBHOCTE. M ICTOYHHUK

sHeprun CoJiHLIA U 3BE3]

https://m.edso0.ru/22748eb4
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3BE3/bI, UX OCHOBHBIE
XapaKTepUCTHKH. J{narpamma

bubmuoreka [JOK

123
"CreKTpagbHbINA KIacc — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TJIaBHOM bubmuoreka [JOK
IIOCJIEZ0BATENBHOCTH https://m.edsoo.ru/b3ch766¢
BuyTpennee crpoenue 3BE31.

CoBpeMeHHbIE NPEACTABICHUS O
125 MIPOUCXOKJACHUH U IBOJIOLINH bubmmorexa [JOK
P . N B https://m.edsoo.ru/d09da494
ConHua u 3B€3/1. JTalbl KU3HU
3BE3]
Mnineunsiii [1yTe — Hamma ["anakTuka.
126 Turmel ranakTuk. YEpHBIC TBIPHI B bubmorexa HOK
i AP https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTHK
Bcenennas. Pacimupenue

127 Bcenennoii. 3akon Xa66mna. Teopus bubnunorexa [JOK
bonpmioro B3peiBa. Pennkrosoe https://m.edsoo.ru/3dbdf0d2
M3ITy4eHUE

128 MacmraGHast cTpykTypa Beenennoil. bubnnoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnrie mpodiembl bubnnorexka [JOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe
Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccneqoBanne MarHATHOTO TTOJIS

130 MTOCTOSSHHBIX MarHUTOB" HMITH bubmuorexa [JOK

"HccmeqoBannue CBOMCTB
(dheppoMaraeTukoB" UIU
"HccnenoBanue OelCTBUS

https://m.edsoo.ru/67361aef
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MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" uinu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa OT cuiibl TOKa" WU
"OnpeneneHne MarHuTHOM
MHIYKIIMA Ha OCHOBE U3MEPECHHUS
cuibl Ammepa"

bubmuoreka [JOK
https://m.edsoo.ru/fcae91e9

132

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBaHue SIBICHHS
3J€KTPOMArHUTHON MHAYKUIUU'" WIH
"Onpenenenne MHAYKIMU BUXPEBOTO
MarHuTHOTO 10"

https://m.edsoo.ru/c36658da

133

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue sBICHUS
camonHaykiuu" uinu "Coopka
MOJIEH JIEKTPOMArHUTHOTO
reseparopa”

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

134

@uU3NYECKU NPAKTUKYM II0 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJ1e0aHUi HUTSIHOTO U MPYKMHHOTO
MasTHHKOB"

bu6mmoreka [IOK
https://m.edso00.ru/5d159d35

135

@u3nYeCKUil NPAKTUKYM IO TEME
"[IpeobpazoBaHue YHEPTUH B
MPY’KUHHOM MasTHHKE"

bu6mmorexa [IOK
https://m.edsoo.ru/a28026bd

136

@u3NYECKU NIPAKTUKYM IO TEME
"UccnenoBanne mepeMeHHOTO TOKA
yepes MoCIeJ0BaTeIbHO

bu6mmoreka [JOK
https://m.edso0.ru/89dc2d90
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COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ pe3ucTop" WiIn
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 TOKa"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/b100661a

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszatess
MPEJIOMJICHHUS CTEKIIA" WK
"[lonyyeHne n300paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JIH3BI"

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

139

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO PAaCCTOSIHUS OT BEIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WIn
"N3mepenne pOKyCHOr0 pacCTOSTHHS
paccenBaroIIMX JIUH3"

bu6mmoreka [IOK
https://m.edsoo.ru/b879fb3f

140

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue aqudpakuuu,
UHTEepEPEHIINH U TOISIPU3ALIH
cBeta"

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

@u3nYeCKUil NPAKTUKYM IO TEME
"OnpeneneHne UMIyJabca U YHEPTUA
PENATUBUCTCKUX YacTUIl (110
¢dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

bu6mmorexa [IOK
https://m.edsoo.ru/63756¢c47
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142

143

144

145

@uU3NYECKU PAKTUKYM 110 TEME
"U3mepenue noctosinHou [linanka Ha
OCHOBE HCCIICZIOBAHUS
dbotodrddexra" i "Uccnenopanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMOJI OT HapsbKeHus"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue cekTpa
pa3peKEHHOTO aTOMapHOTO
BOJIOPOJa M U3MEPEHUE TIOCTOSTHHON
PunGepra"

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue paroakTUBHOTO
(hoHa ¢ UCIoJIb30BaHUEM J03UMeTpa"
win "M3ydenue nornomienus oeta-
YaCTHII aTFIOMAHUEM"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HaOmronenust 3BE31HOr0 HEOa
HEBOOPYXEHHBIM TJIa30M C
HCI0JIb30BAaHUEM KOMIBIOTEPHBIX
MIPUIIOKEHUH JUIS ONIPECIICHUS
IIOJIO)KEHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moyymmapus u
spkue 3BE37b1" unu "Habmonenus B
teneckon JIyHbl, miaxer,
TYMaHHOCTEH U 3BE3AHBIX
CKoIJIeHuI"

bubmuoreka [JOK
https://m.edsoo.ru/eb916f82

bu6mmorexa [IOK
https://m.edsoo.ru/ec651eb8

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

bu6mmoreka [JOK
https://m.edso0.ru/1072021e
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O06o001IeHre U cHCTeMaTH3aIus
3HaHu#. Ponb pu3uku u actpoHOMUH
B PKOHOMHYECKOH,

bubmuoreka [JOK

146 . .
TEXHOJIOTHYSCKOM, COITMATbHON 1 https://m.edsoo.ru/ad6ddeed
ATUYECKOH chepax NesaTeTbHOCTH
YeIIoBeKa
O06001IeHNEe U CHCTEMATH3ALIHS
147 3HaHui. Posb 1 MecTO QU3UKH 1 bubmunorexa LIOK
ACTPOHOMUH B COBPEMEHHOMU https://m.edsoo0.ru/18f19f7c
Hay4YHOU KapTHUHE MUpa
O06001IeHNEe U CUCTEMATU3ALIIHS
3HaHui. Ponb pusmdeckoit Teopuu B
OPMHUPOBAHHH MPEICTABICHUM O
148 gngnqerzmoﬁ Ka TEIHC MHpa, MECTO bubmorexa LHOK
. p pa, https://m.edsoo.ru/e7d400f4
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
PSIY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHHUN O IPUPOJIC
149 O06o0011eHne U cucTeMaTU3aIus bubmmorexa [IOK
3HaHui 1Mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHne U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001meHre U CHCTEMaTH3aIIHS bubmuorexa [JOK
3HaHu# 1o Teme "/[uHamuka" https://m.edsoo.ru/2dfbafc5
O06o001IeHre U CUCTEMaTU3AIHS
152 3HaHuH 110 TeMe "CTaTHuKa TBEPIOTO bubmorexa [TOK
" P https://m.edsoo.ru/3cca482e
Tena
O06o001meHre 1 CHCTEMaTH3aIIHs
. " bubmuotexa [JOK
153 3HaHUH 110 TeMe "3aKOHBI

COXpaHEHHUs B MEXaHUKe"

https://m.edsoo.ru/32a4d1a0
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O00011IeHIE U CUCTEMATHU3ALIIS
3ga”ui 1o TeMe "OCHOBEI

bubmuoreka [JOK

154
MOJIEKYJIAPHO-KMHETUYECKOI https://m.edsoo.ru/ed440ca8
Teopun"
O0o0011IeHNE U CHCTEMATHU3aLIHS Eut6 OK
155 3HaHUM 1o TeMe "TepMoauHaMUKa. nosmorexa L]
T " https://m.eds00.ru/c63f7c10
€IUIOBEIC MAIIIMHBI
O0o0011IeHNE U CHCTEMATHU3aLIHS
156 3HaHU# Mo TeMe "ArperaTHbie bubnnoreka [JOK
coCTOsIHUS BemecTBa. Da30BEIC https://m.edsoo.ru/1d36b5b1
nepexopl"
O00011IeHIE U CUCTEMATU3AIUS Eub OK
157 3HAHUU 10 TeMe "DIeKTpUIECcKoe nosmoreka L
" https://m.edsoo.ru/3bf0def9
roJje
O00011IeHIE U CUCTEMATU3AIUS Eub OK
158 3HaHui# 1Mo TeMe "IlocTOAHHBIN nbmaorexa L
. " https://m.edso0o.ru/71453ee6
ANEKTPUYECKUIN TOK
O06o001IeHNEe U CHCTEMATH3ALIHS
bubnnoreka [JOK
159 3HaHUU 10 TeMe "TOKHU B pa3InyHBIX nosmorexa I
| https://m.edsoo.ru/3d40077a
cpenax
160 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHui 1Mo TeMe "MarautHoe nosne" https://m.edso0.ru/3b4c06ae
PesepBHelIit ypok. O60011IeHNE 1
b K
161 cHCTEMAaTH3aInsI 3HAaHUH T10 TeMe n6morexa 110
" " https://m.eds00.ru/053e2248
JIEKTPOMArHUTHASI HHTYKITHS
PesepBHelit ypok. O6001IeHNE 1
b K
162 CHCTEeMAaTH3alis 3HaHUH 110 TeEME nbmroTexa LO

"Mexannyeckue Konedanus"

https://m.edsoo.ru/d6310bfd
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PesepBHelil ypok. O000IICHHE 1

bubmuoreka [JOK

163 cHCTEMAaTH3alis 3HaHUH 10 TEME
: B g https://m.eds00.ru/5e2bb83d
DNeKTpOMarHUTHBIE KOJIeOaHUs
PesepBHeIit ypok. O000IICHHE 1
164 cHUCTeMaTHu3aIvs 3HaHUK 110 TeMe bubmuoreka [JOK
"MexaHHYEeCKHE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMATrHUTHBIE BOJIHBI"
PesepBusblil ypok. O000IIEHNE 1
165 CI/ICTIe)MaTmZp WSl 3HAHUH 110 TEME Bubmorexa ITOK
" " B https://m.edso00.ru/52ad1603
Omruka
PesepBusblii ypok. O00011IEHIE U
P P . bubmuorexa [JOK
166 cHCTeMAaTH3alis 3HaHUH 10 TEME
https://m.edsoo.ru/5beclc65
"Ocuoser CTO"
PesepBHrlit ypok. O60011eHNE 1
167 CHCTEMAaTHU3alMs 3HAaHHUI 110 TeME bubmuorexa [JOK
"KopnyckynsipHO-BOIHOBOM https://m.edsoo.ru/f7c59d38
nyanusm"
PesepBusblil ypok. O0001IIEHNE 1
168 CI/ICTEM&TI/BZP WS 3HAHUH I10 TEME bubmmorexa LHOK
" R " https://m.eds00.ru/1f511654
dusuka aroma
PesepubIiil ypok. O6006111eHIE 1
169 CHCTEMaTHU3allusl 3HAaHUH 110 TeMe bu6mmoreka [IOK
"®u3uKa aTOMHOTO SApa U https://m.edsoo.ru/905c5ce0
3J€MEHTapHbIX YacTull"
PesepsuEblil ypok. O0001IIEHNE 1
P P N bubnuotexa [JOK
170 cHCTEMAaTH3aInsI 3HAaHUH T10 TeMe

"OnemeHTh! acTpopu3uKu"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170
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