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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YpPOBHE CpeIHEro OOIIero o00pa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOXKEHUU W TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBaTenbHOM MporpamMmsbl, mpeactaBieHHbix B GI'OC COO, a
Takke ¢ yudéroMm ¢enepaibHONM pabodeil mporpaMmbl BocnuTanus U Konuenuuu
npenoaBanus yuyebnoro npenmera «dusuka» B 00pa3oBaTEIbHBIX OPraHU3AIUIX
Poccuiickoii ~ ®enepauuu,  peaqu3ylONIMX  OCHOBHBIE  OOpa30BaTelIbHBIC
POTPaMMBL.

[Iporpamma no gu3suke onpeaensieT 00s13aTeabHOE IPEIMETHOE COJIEPIKaHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3yUYEHUs TEM U Pa3/IesioB
y4eOHOro mpeaMeTa ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaroIIUXCH.
[Iporpamma mo ¢Qusuke Aa€T TPENCTaBICHUE O IEJsIX, COACp>KaHWU, OOIIeH
cTpareruu OOydYeHHUs, BOCHHTAHHUA M PA3BUTUS OOYYAIOIIMUXCS CpelCTBaMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenne xypca ¢usuku yriayOoI€HHOTO YPOBHSI TO3BOJISIET PEaM30BaTh
3amaun npodeCCHOHANIBHOW OpUEHTAIIUH, HAMPaBJICHO HAa CO3/aHUE YCIOBHM IS
IPOSIBJICHHUSI CBOUX HMHTEIUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
oOyyJaronmmcsi, KOTOpble HEOOXOIUMBbl JUIsl MPOAOKEHHS O0Opa3oBaHHS B
OpraHu3alusIX MNpoPecCHOHANLHOrO O00pa3oBaHUsI MO Pa3JIUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIIUATbHOCTSM.

B nporpamme 1o (u3MKE ONpEAeNAIOTCS ILIAHUPYEMbIE PE3yibTaThl
OCBOEHUSI Kypca (PU3NKK Ha YPOBHE CPEAHEr0 O0IIero o0pa3oBaHus: JIMYHOCTHbIE,
MeTanpeJMeTHble, TNpeaMeTHble (Ha  yrayOonéHHom  ypoBHe). Hayuno-
METOJ/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHWUN K JUYHOCTHBIM,
METaNnpeIMETHBIM U TPEAMETHBIM pe3ysibTaTaM O0yYalolUXCcs, OCBOMBIIUX
nporpaMmy 1o (HU3MKE Ha YpOBHE CpEIHEro oOlero ooOpa3oBaHus Ha
yriyOJIEHHOM YPOBHE, SIBIISIETCA CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/.

[Iporpamma no gpu3Mke BKIIOUYALT:

IUIAaHUPYEMBbIE PE3yJIbTaThl OCBOCHMS Kypca (U3HKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJIE€ IPEJAMETHBIE PE3YJIBTATHI IO F0J1aM 00YUYEHUS;

conepxanue yueoHoro npeamera «duszuka» mo rogam o0ydeHus.

[Iporpamma 1o ¢u3NKe HMEET NPUMEPHBIA XapakTep U MOXET OBITh
UCIOJIb30BaHA YUUTEIAMU (PU3UKHU IS COCTABIEHUSI CBOMX pabOUMX MPOrPaAMM.

[Iporpamma no gu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U
NpPEAOCTaBIsCT BO3MOXKHOCTH IS pealii3alid Pa3IMuHbIX METOAUYECKUX
NOAXOJI0OB K TMpENnojaBaHuI0 (PU3NKU Ha YTIyOJIEHHOM YpOBHE IMpHU YCIOBUU
coXpaHeHHUs 00s13aTeIbHOM YacTu coiepKaHusl Kypca.



dusnka Kak Hayka O HauOosiee OOIUX 3aKOHAX MPHUPOJBI, BBICTYyMas B
KayecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU# 00 okpy:xatouieM Mupe. [IIkoabHbIN Kypc (GU3UKHU — CHCTEMOOOPa3yIOIIHiA
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHHMH, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszuyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM OINpeNenyio XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKU, TPAHCIOPTa, OCBOCHHUS
KOCMOCAa, MOJIyYCHHUSI HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMH. V3yueHue
(GU3UKM BHOCUT OCHOBHOM BKJIaJg B (OPMUPOBAHHUE €CTECTBEHHO-HAYUYHOMU
KapTUHBI MUpa oOydyarouierocsi, B (pOpMUpPOBAHUE YMEHUN MPUMEHSTh HAYUHbBIN
METO/]1 IO3HAHMS TIPY BBHITIOJIHEHUH UMH YIEOHBIX MCCIIEIOBAaHUN.

B ocHoBY kypca pusznku Ha ypoBHE cpeiHero o0iero oopa3oBaHus MOJI0KEH
pAn UAEH, KOTOPBIE MOKHO pacCMaTpUBaTh KaK MIPUHIIMIIBI €r0 MOCTPOCHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUM C HEH KypC SIBIISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJICPKHUT MaTepuaj U3 BCEX pa3/eNioB (PU3UKH, BKIIOYACT KaK
BOIIPOCHI KJJACCUYECKOM, TAK U1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B CcOOTBETCTBUU C HEW MaTepHall Kypca (U3UKA
o0bequHEH BOKpYr ¢usnueckux Teopuil. Benmymmm B Kypce siBIsieTcs
dbopMupoBaHUEe MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpPHUH, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzanus mpeAnosaracT HMCIOJb30BAHUE
T'YMAaHUTApHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICIICHHE CBS3H Pa3BUTHUS
¢busuku ¢ pa3BuTHeM 0OmecTBa, a TakkKe C  MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU TTPOOJIeMaMHU.

Hoea npuknaonoin nanpagnennocmu. Kypc ¢puszuku yriyOa€HHOrO ypoBHS
MpEANnoaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpU M 3akOoHOB. [Ipu sTOM paccmarpuBaroTcs Ha
YpPOBHE OOHIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, H
TE€XHOJIOTHUH.

Hoea 3xonocuzayuu peanuszyercs TMOCPEICTBOM BBEICHHUS JJIEMEHTOB
COJICp)KaHUS, TOCBAIIEHHBIX HKOJIOTUYECKUM IMpodJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TakXe 0O0CYXICHUS
po0JIeM pallMOHATBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHue coziepKaHusi MPOrpaMMbI MO (HU3HKE TOHKHO OBITH TOCTPOSHO Ha
MPUHIUANAX CUCTEMHO-AEATEILHOCTHOTO noaxonaa. s ¢usnku peanuzaius 3TUX
OPUHIIMIIOB 0a3UpyeTCsl Ha UCMOIb30BAHUHN CAMOCTOSTEIBHOIO SKCIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYyIOIIero ¢akropa yudeOHoro mpouecca. [ns yriayOiaéHHOrOo
YPOBHSI — 3TO CHUCTEMa CaMOCTOSTEIBHOIO YYEHHUYECKOTO JSKCIIEPUMEHTA,



BKJIIOYAIONIETO (DPOHTAIbHBIE YYEHHUYECKHE OIBITHl NP HU3YYEHUH HOBOTO
Marepuana, 1aboparopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOXKHBI
IBa crnocoba peanu3auuMud (U3MYECKOro TMpakTukyma. B mepBom ciydae
MPaKTUKYM mpoBoauTcs jubo B koHie 10 u 11 kmaccos, nubo mocie mepBoro u
BTOPOTO TOJNYTOAUN B KaXJIOM M3 O3THUX KiaccoB. Bropol cmocod — 3To
UHTErpanus paboT MpakTUKymMa B CHUCTEMY JIa0OpaTOPHBIX paldOT, KOTOpPHIC
IPOBOJATCA B Mpolecce u3ydeHus paszzaena (temsl). [Ipu stom mojn padotamu
IPAaKTUKYyMa IOHMMAETCSl CaMOCTOSITENIBHOE MCCIIEI0BAaHUE, KOTOPOE IMPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IMIEHHOTO BHIa 0€3 IOIIaroBoi HHCTPYKITHH.

B nmporpamme mno (¢usuke cuUcTeMa YYEHMYECKOTO HKCIIEPUMEHTA,
1ab0paTOpHBIX pabOT M MPaKTUKyMa MpENICTaBlIeHAa €IMHBIM IepeyHeM. Brioop
TEMATUKU U1 3TUX BUJAOB YUEHHYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCS
YYaCTHHUKaMU 00pa3oBaTEIbHOrO Mpoliecca UCXOd U3 OCOOEHHOCTEN MOYPOUYHOIO
IUIAHUPOBAHUSI W OCHalleHud KabuHera ¢usuku. [Ipm 3ToM obecneunBaeTcs
OBJIaJICHHE OOYYAIOIIMMHCS YMEHUSMU TMPOBOAWTH TNPSIMbIE M KOCBEHHBIE
U3MEPEHMsI, UCCIIEeOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUMH U MOCTAHOBKY
OMBITOB MO MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonpiioe BHUMaHuE yAENAETCS PEUICHUI0 PACUETHBIX U KaueCTBEHHBIX
3anay. [Ipu aToM JUIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 33Jla4l C SIBHO
3aIaHHON W HESBHO 33/IaHHON (PU3MUYECKOU MOJIETIBIO, MO3BOJISIIOIINE TTPUMEHSIThH
U3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasliena Kypca, TaKk U
UHTErpUpys NMPUMEHEHUE 3HAaHUN U3 pa3HbIX pa3zaenoB. JJig KauecTBEHHBbIX 3a7a4
OPUOPUTETOM SIBIISAIOTCA 3aJaHMsl Ha OOBACHEHHUE/NpelCKa3aHue IPOTEKaHus
¢dbu3ndecKuX SBIECHUN W MPOIIECCOB B OKPYKAIOIIEH XKU3HU, TpeOyromme BbIOOpa
¢u3nyecKoil MOAeNH Al CUTYallui MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusimu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOECIEeUYeHHI0 y4eOHOTo mpoliecca Kypc (pu3uku yriryOI€HHOTro
YPOBHSI HAa YPOBHE CPEIHEro 00IIero 00pa3oBaHus JOJIKEH N3YYaThCS B YCIOBUAX
npeaMeTHOro kaOuHera. B kaOuHeTre (QU3MKM NOKHO OBITH HEOO0XOAUMOE
nabopaTopHoe O00OpYyJOBaHUE JMJiS BBINOJTHEHHUS YKa3aHHBIX B Iporpamme Io
busrKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyma, a
TaKXKe IEMOHCTPAIMOHHOE 000pyT0BaHHE.

JlemoHCTpanmoHHoe o0OopyaoBaHue (opmMupyercs B COOTBETCTBHUHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECIEeYMBAET IMOCTAHOBKY
HNEPEYUCIICHHbIX B IporpaMme Mo (U3HMKE KIIOYEBBIX JEMOHCTpAlMiA s
UCCJIEIOBAHMUSI  M3y4YaeMbIX  SIBJIEHMH M  MPOLIECCOB, JMIUPHUYECKUX U
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pynOBaHHUE MJI YUYEHUUYECKHX MPAKTUYECKUX padoT
(GopmMupyeTcss B BHJIE€ TEMaTHUYECKMX KOMILJIEKTOB M OOECreuMBaeTcs B pacuére



OJTHOTO KOMIUIEKTa Ha JABYyX OOydYarommxcs. TeMaTH4ecKre KOMILUICKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JIOJKHBI OBITh IMOCTPOEHBI HA KOMILIEKCHOM
UCTIOJIb30BAaHUU aHAJIOTOBBIX W IH(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENHHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpaTOPUH.

OCHOBHBIMU TEJISIMU U3Y4eHHS GUBUKHU B 00111eM 00pa30BaHUHU SIBIISIIOTCS:

dopmMupoBaHre HUHTEpeca M CTpPEeMJICHUS OO0y4Jaromxcs K HaydHOMY
U3YUYCHUIO TIPUPOMABI, pa3BUTHE WX HMHTCIUICKTyalIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI];

pa3BUTHE TPEACTABICHUM O HAYYHOM METOJIe MO3HAHHWS U (HOPMHUpPOBAHUE
MCCIIEIOBATENFCKOTO OTHOIIIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

(dbopMHUpOBaHKE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa MU3y4YeHHUs] OCHOB
CTpOEHUS MaTepuu U HyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupOBaHUE YMEHHI OOBSCHATD SIBJICHUS C UCTIOJIB30BAHUEM (DPU3HUCCKUX
3HAHWU U HAYYHBIX IOKA3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUM O poiM (PU3MKU 7 Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MpPEACTaBICHUM O  BO3MOXHBIX  cdepax  Oyayuiei
npoeCCUOHAIBHONW  JIESTEILHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
nanbHeieMy 00y4eHUIO B 3TOM HalpaBlICHUU.

JlocTuKeHHe 3TUX Lened oOecredrBaeTCsl pelieHueM CIeIyIoMMX 3ajad B
npoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPETHEr0 O0IIero 0Opa3oBaHUs:

npUOOpETEeHNE CUCTEMBI 3HAHUI 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSIpHyr  (usuky,
ANEKTPOMHAMHUKY, KBAHTOBYIO (DM3HKY H DJIEMEHTHI aCTPO(DU3HUKY;

dbopMHUpOBaHUE YMEHHU MTPUMEHATh TCOPETUICCKUE 3HAHUS I O0BSICHCHUS
(bu3MYeCKuX SIBICHUN B MPUPOJE W JUISI TPHHATHS NPAKTHUYECKUX PEIICHUH B
MOBCEHEBHOM KU3HU;

OCBOEHHE CMOCOOOB pEHICHUS pa3WyHBIX 3aJad C SIBHO 3aJaHHOU
du3znyeckoil MoneNbIo, 3a/1ay, MOAPa3yMEBAIOIINX CaMOCTOSTEIBHOE CO3JaHHEe
dusznyeckol MoJenM, aJeKBaTHOW YCJIOBHSM 3ajlayd, B TOM YHUCJIE 3ajad
UHKXEHEPHOTO XapaKTepa,

NOHNUMaHuEe (U3NYECKUX OCHOB M TIPUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, MX BIHSIHHS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHHE METOJIaMU CAMOCTOSITEILHOTO TUJIAHUPOBAHMUS M IPOBEACHUS
bu3nUecKkux OKCIEPUMEHTOB, aHaldW3a W HHTEpHpeTanuu  uHbopmaiuu,
OTIpeieNIeHUs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHME€ YCIOBHMA JIA Pa3BUTHS YMEHHH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU J1€ATETbHOCTH;



pa3BUTHE MHTEpeca K cepaM MpoecCUOHATBHON IeATEIbHOCTH, CBA3aHHOM
¢ GU3HKOIL.

B cootBerctBun ¢ TpeboBanuamMu PI'OC COO yrayOnéHHbI ypOBEHb
u3ydeHus: yudeOHoro mnpeamera «®Pusznka» Ha YpPOBHE CpEAHEro OOIIEeTo
oOpazoBaHusi BbIOMpaeTcs OOYYaAIOUUMUCA, I[UIAHUPYIOIMIMMH MPOAOIKEHUE
00pa3oBaHUs MO CHEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQPUIIL.

Ha usydenue ¢usuku (yriayOa€HHBIA ypOBEHB) HA YPOBHE CPEIHEr0 00IIEero
oOpazoBanus orBoautcsa 340 dacoB: B 10 kimacce — 170 gacoB (5 yacoB B HEACIIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEAEIIO).

[Ipennaraemplii B mporpamMme Mo (U3MKE NEpeueHb JadOpaTOpPHBIX U
PAKTUYECKUX paldoT ABISETCS PEKOMEHJOBAaHHBIM, YYHTENb JeNaeT BBIOOp
mpoBeneHUusT JTa0OPaTOPHBIX PabOT U OMBITOB C YYETOM WHIMBHUIYATbHBIX
0COOEHHOCTEH 00yJarOIIMXCH.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Paznen 1. Hay4ynblid MeTO MO3HAHMSI IPUPO/IbI.

®dusuka — pyHAaMeHTaNbHAs HayKa o mpupojae. Hayunslii MeToa mo3HaHus u
METO/IbI UCCIIeOBaHUs (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOopHus B Mpollecce IMOo3HaHUs Npupojabl. HalmroneHue u
AKCIIEPUMEHT B (PH3HUKE.

CrocoObl m3MepeHus (U3MYECKUX BEIMYMH (AHAJIOTOBBIE W IU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocTH  W3MepeHMH  (U3MYECKUX  BEJIUYMH  (aOCONIOTHAs M|
OTHOCHUTEJIbHASA).

MopenupoBanue GU3NYECKUX SIBICHUN M MPOIECCOB (MaTepuaibHas TOYKa,
a0OCOJIIOTHO TBEPJOE TENO, HJIealIbHAs JKUJKOCTh, HWJEaJbHBIA Ta3, TOUYCUHBIM
3apsin). ['unoresa. @uU3nUECKUid 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Dr3nUecKast
TEOpHSI.

Ponp u Mecto puzuku B (HOpMUpPOBAHUM COBPEMEHHOW HAyUYHOM KapTHUHBI
MHUpPA, B TPAKTUUECKOMN JEATEIbHOCTHU JIFOJEH.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenre cuibl TOKa W HANPsOKEHUS B IEMM MOCTOSHHOTO TOKa IPH
MOMOIIIM aHAJIOTOBBIX U IIU(POBLIX U3MEPUTEIILHBIX TPUOOPOB.

3HakoMCTBO ¢ IUppoBoH jdaboparopueit o ¢usuke. [Ipumepsl U3MepeHUs
(U3UYECKUX BEJIMYHUH MPU MMOMOIIHA KOMITBIOTEPHBIX JaTYHKOB.

Pa3nea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe JBUKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKCHUS.
Cucrema otcuéra.

[Ipsmast u oOpaTHas 3a/1aul MEXaHUKHU.

Paanyc-BexkTop MaTepuasbHOM TOYKH, €ro MNPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[Tepemerienue, CKOpoCTh (CpeAHsIE CKOPOCTb, MIHOBEHHas CKOPOCTh) M
YCKOPEHUE MATEPUAJIbHOW TOYKH, UX NPOEKIMW HA OCH CHUCTEMbl KOOpJUHAT.
CiioxeHune nepeMenieHui 1 CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJITMHEMHOE JIBUKEHUE. 3aBUCUMOCTD
KOOpJMHAT, CKOPOCTH, YCKOPEHUS U MyTH MAaTEPUATbHOU TOUKH OT BPEMEHHU U UX
rpadukH.

CBobOosHOe majzeHue. YCKOpeHue cBoOOgHOrO majeHus. JIBuxeHue Tena,
OpOIIIEHHOT'0 IOJT YIJIOM K TOPH30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHUSI MaTEpUaIbHON TOUKU OT BPEMEHU U UX TPAPUKH.



KpuBonmuuennoe  aBuxeHue. J[BUKEHME  MarepHalbHOM TOYKH IO
OKPY>XHOCTH. YTJIOBasi U JIMHEWHasi ckopocTh. Ilepmon u uvactora oOpaiieHusl.
LlenTpocTpeMuTenbHoe (HOPMAIBHOE), KacaTelbHOE (TAaHT€HLUAIBHOE) U MOJHOE
YCKOPEHHE MaTepruaIbHON TOUKH.

TexHuyecKrue YCTPOMCTBA W TEXHOJOTMYECKHUE MPOLECCH: CIUIOMETD,
JBI)KCHUE CHApANOB, ILIEMHBbIE, IIeCTEepEHYAThIE U pPEeMEHHBIE Tepeaayd,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpauyuu.

Mogenb cucteMbl OTCUYETa, WIITIOCTpAIUs KUHEMAaTHUYECKUX XapaKTEPUCTHUK
JIBYKEHUS.

Cnoco0bl ucciae10BaHusl IBUKEHU.

Nnnroctpanus npeaenbHOro Nepexoia U U3MEpEHNe MITHOBEHHOM CKOPOCTH.

[IpeobOpazoBanme IBMKEHUI C UCTIOJIB30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pPa3peKeHHOM ITPOCTPAHCTBE.

HaGntonenue nBuxkeHusi Tena, OpOIIEHHOrO TMOJ YIjoM K TOPU3OHTY U
TOPU30HTAIBHO.

Hanpasnenue ckopocTu npu ABUKEHUU 11O OKPYKHOCTH.

[IpeoOpazoBanue yriioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTeH, TPAGKTOPHM, CKOPOCTEM IBMIKEHHS OJHOTO U TOTO XKe
TeJla B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomot, nPAKMUKYM.

N3ydeHne HEpaBHOMEPHOIO JABMKCHHS C LIEJbIO ONpEeSIEHUs] MTHOBEHHOM
CKOPOCTH.

N3MepeHne ycKopeHuUs Mpu NPSMOIMHEHHOM PaBHOYCKOPEHHOM JBUKEHHU
10 HAKJIOHHOM TIOCKOCTH.

Uccnenoanue 3aBUCUMOCTH TyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBUYKEHUU.

N3mepenne  yckopeHuss ~ cBOOOJHOrO  maAeHuss  (PEKOMEHIOBAHO
UCIIOJIb30BaHue U(PPOBOI Ta0OpaTOpPUN).

N3yuenne pABWXKEHUS Tella, OpOIIEHHOro ropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O TPSMOM MPOMOPIMOHAIBHON 3aBUCHMOCTU MEXKAY JaJbHOCTBIO
MOJIETa ¥ HAYaJIbHOM CKOPOCTHIO TEa.

N3ydenue nBMKEHUS Tejla MO OKPYXHOCTH C TOCTOSHHOM MO MOMYJIO
CKOPOCTBHIO.

WccnenoBanue 3aBUCMMOCTH TMepuojaa OOpalieHus: KOHMYECKOTO MasTHUKA
OT €ro napameTpoB.

Tema 2. lunamuxa.



[lepeii 3akoH Hprorona. MHepumanbHbie cuctembl otcuéra. [IpuHumn
oTHocutenpHOCTH ['anunes. HenHepuuanbHbie cucTeMbl OTCU€Ta (ONpeEneseHue,
IPUMEDHI).

Macca rena. Cuna. [IpuHuun cynepno3unuu cui.

Bropoi1 3akoH HeroToHa 15151 MarepruaabHONU TOUKHU.

Tpertuit 3axkoH HproTOHA /U1 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHHUS. OJKBUBAJICHTHOCTh T'PAaBUTALMOHHON W
VHEPTHON MacCCBhI.

Cuna TsokecTd. 3aBUCHMOCTh YCKOPEHHS CBOOOTHOTO TAJEHUS OT BBICOTHI
HaJl TOBEPXHOCTHbIO IUIAHETBI M OT reorpaduueckoil mMpoThl. JIBukeHue
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Ttema, nBuxkyiierocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpeHue. Cuila TpEHUS CKOJBXKEHUS U CUJIa TPECHUSA
nokosi. Koaddunment tpenus. Cuiia cONpOTUBIICHUS TpPU JBUKEHUU Tea B
YKUAJIKOCTH WJIM ra3e, €€ 3aBUCHUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.

Jasnenue. ['mapocratnyeckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKME NPOLECCHI: IMOAIIMITHUKH,
JNBU>KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronenue nBr>XeHUs: Te B MHEPIIUATIBHBIX U HEMHEPIMAIbHBIX CUCTEMaX
OTCYETA.

[IpyuHLMIT OTHOCUTEIBLHOCTH.

Kauenne aByx HOWIMHAPOB WM MIAPOB Pa3HOM MACChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIBHON CUCTEMBI OTCUYETA.

CpaBHEeHHE  PaBHOJCHUCTBYIOUIEM  NPWIOKEHHBIX K TEIy CHUI  C
MIPOU3BEACHUEM MACCHI T€JIa HA €r0 YCKOPEHUE B MHEPLUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

N3mepenne mace 1o B3auMOJEHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U HAJACHUU.

LlenTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne paBHOEHCTBYIONIEH CUJT TIPU JBUKEHUU OpyCKa MO HAKJIOHHOMN
IIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCUMOCTH BPEMEHHM JBHXKEHHS Opycka Mo
HAKJIOHHOM IUTOCKOCTH Ha 3aJJaHHOE PACCTOSTHUE OT €r0 MACCHI.



UccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYXUHE U
PE3UHOBOM 00pa3siie, OT X JeGopMaiinu.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTON Yepes
JETKui OJIOK.

N3mepenne koddduiinenta TpeHHUs MO BETUYMHE YIIIOBOTO Koddduimenta
3aBucUMOCTHU Frp(N).

WccnenoBanue nBuxeHUs: Opycka MO HAKJIOHHOM IMJIOCKOCTH C NMEPEMEHHBIM
KOA(DUITEHTOM TPEHUSI.

N3yueHne nBrxkeHUs rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomoTHO TBEpHoe Teno. llocTymarensHoe W BpallaTeabHOE IBUKEHUE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpamieHus. [liedo cumbl
CroxeHue cull, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

Y cioBus paBHOBECUS TBEPAOTO TEA.

YcroitunBoe, HeyCTOWYMBOE, O€3pa3NTMUYHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTHUYECKUE MPOLECCH: KPOHIUTEHH,
CTPOUTEIIbHBIN KPaH, peIIETYATHIE KOHCTPYKIIHH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnwie padomeol, npaKkmuxym.

HccnenoBanue ycinoBuM paBHOBECUSA TBEPHAOTO TEJIA, HMEIOUIETO OCh
BpAILICHUS.

KonctpynpoBanue KpOHIITENHOB U pACUYET CUJT YIIPYTOCTH.

N3ydenune ycTOM4nBOCTH TBEPAOTO TENA, UMEIOLIETO TIOMAb OITOPBL.

Tema 4. 3axonvl coxpanenus 6 mexaHuke.

Nmnynbc MaTepuanbHON TOYKH, CHCTEMBI MaTepUaIbHBIX TOUeK. LleHTp Macc
CHCTEMBI MATEPUAJIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.

Nmmynbe criibl 1 '3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBUXKEHUE.

MoMeHT uMIlyabca MarepuaibHOW TOUKH. lIpencraBieHune o coxpaHeHUU
MOMEHTAa UMITYJIbCA B IEHTPAIBHBIX MOJISIX.

PaGota cunpl Ha MalloM M Ha KOHEYHOM MepemMeleHuu. ['paduueckoe
IpPEICTaBICHNE PAOOTHI CHIIBI.

MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus MarepuanbHOW TOuku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUY MAaTEPUAIBHOW TOYKH.



[loreHnManbHplE W HENOTEHUMAJIbHbIE CWIBL. lloTeHuManbHas JHEPrus.
[ToTeHumanbHas 3HEprust ynpyro neGopmMupoBaHHOW NpykuHbl. [loTeHumanbHas
JHEprus Tena B OJHOPOJHOM TIpaBUTALMOHHOM moje. lloreHumanbHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JI€ OJHOPOJHOTO Iapa (BHYTpHU M BHe Iiapa). Bropas
KOCMMYECKast CKOPOCTb. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBsi3b  pabOThl HEMOTEHUMAJIbHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOU
SHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YJHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHMS.

YpaBHenne bepHymm 14 WACATbHOW JKUIAKOCTH KakK CJEICTBHE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU JHEPTHH.

TexHu4YecKre yCcTpoMCTBAa U TEXHOJOTMYECKHUE MPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM NHCTOJET, TUPOCKON, (UrypHOE KaTaHUE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

N3mepeHnne MOIHOCTH CHJIBI.

W3meHeHue sHepruu Tena Mpu COBEPIIEHUN PadOThI.

B3anmHble npeBpallleHUs] KMHETHYECKONM WM IMOTEHLUHAIbHOW SHEPruil mpH
JNEUCTBUU Ha TEJIO CUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue PHEepruu Mpu CBOOOTHOM MaJCHUHU.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmuKym.

N3mepenne ummyiibca Tenna o TOpMO3HOMY ITyTH.

W3mepenue cuibl TIrM, CKOPOCTH MOJENIU 3JIEKTPOMOOMIISE M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanne coxpaHeHUs! UMITYJIbCaA ITPU YIPYTOM B3aUMOJICHCTBUH.

N3mepenne KNHETHYECKON YJHEPTHUH TEJIA 110 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHUSI MOTEHIIMAIBHON SHEPTrUU MPYKUHBI ¢ pabOTOI CHIIbI
TPEHUS.

Omnpenenenue pabOTHI CHJIBI TPEHHUS TMPH JABUKEHUHM Teja MO HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MoJgekyJjsipHast u3nKa U TEPMOJAMHAMMKA.

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TOJIOKEHUSI MOJEKYJsIpHO-KUHeTH4Yeckon teopun (MKT), wux
onbiTHOe oOocHoBanue. Juddy3us. bpoyHOBCkoe BHKEHHE. XapakTep
JNBW)KCHUS WM B3aMMOJECHCTBUS YACTHI[ BellecTBa. MoJenn CTPOEHHS Tas3oB,
KUIKOCTEH M TBEPABIX T€N U OOBICHEHHE CBOWCTB BEIECTBA HA OCHOBE 3THUX



mozeneil. Macca u pa3Mmepbl Mosiekya (atomoB). KonumuecTBO BeliecTBa.
[TocTositHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mmepenus. lllkana
temmneparyp Llenbcus.

Mogenp uaeanbHOro raza B MOJEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTULIBI
rasza JBHXKYTCSl XaOTUYECKHU U HE B3aUMO/JICUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHBl. YpaBHeHue MenneneeBa—Knamnelipona. AOcomoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omporecch B
UJCaTbHOM Ta3e C TIOCTOSHHBIM KOJWUYECTBOM BemlecTBa. | paduyeckoe
IPEICTABICHNUE U30IMPOLIECCOB: U30TEPMA, U30X0pa, U300apa.

CBs3p MEXIy JaBICHHEM UM  CpPEOHEH  KUHETUYECKOW  JHeprueu
MOCTYNATEIbHOIO TEIJIOBOTO JABUKEHUS MOJEKYJ HACAIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATHHOTO Ta3a).

CBsi3b a0COJIIOTHOM TEMITEPATYPhl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeTHEM
KMHETUYECKOW SHEPTUEl MOCTYNAaTEIbHOIO TEMIOBOIO IBUKEHUS €€ YaCTHII.

TexHudeckue yCTPOWCTBA M TEXHOJIOTHUYECKHUE MPOLIECCHI: TEPMOMETD,
OapoMeTp, MoJIy4YeHHEe HAaHOMATEPUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHHUS YaCTHI] BELIECTBA.

Mopens 6pOyHOBCKOTO ABHKCHHS.

Buzeoposuk ¢ 3anuchio peanbHOro OpOyHOBCKOI'O JBUKEHUS.

Huddy3us KUIKoCTEH.

Mogens onsita llTepHa.

[IpuTskeHre MOJIEKYIL.

Mojenu KpuCcTaUIMYECKUX PEUIETOK.

HabGntonenue u uccieioBaHue u30mpoieccoB.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

UccnenoBanne mnporecca yCTaHOBIEHUS TEIUIOBOTO PAaBHOBECHUS IIPH
TEMJI000MEHE MEXKTY TOpsSYEil U XOJIOAHOW BOJOM.

N3yuenne wu30TepMHUUECKOro Tpolecca (PEKOMEHJIOBAHO HCIOJIb30BaHUE
1 poBoii 1abopaTopun).

N3yuyenne n30xopHOro nporuecca.

N3yuenue nzobapHOro npoiecca.

[IpoBepka ypaBHEHUs COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUWM Jis
TEPMOJIMHAMHUYECKOW CUCTEMbI. BHelHNEe U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOANHAMHYECKON CHUCTEMBlI KaK CPEHUE 3HAYEHHUs BEJIMYMH, OMMCBHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauamo TepmoamHamMuku. (CamMompou3BOJIbHAS — pellakcalus
TEPMOJIMHAMHUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJUHAMHUKE — CHUCTEMa YpPaBHEHHU:
ypaBHeHHe MenpaeneeBa—KiianeiipoHa U BbIpa)K€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEINIH: HHU3Kasih KOHIEHTpAlUs YacTHUll, BBICOKHE
TeMmneparypbl. BolpaxkeHue 111 BHyTPEHHEN SHEPrur OJJHOATOMHOTO HUJI€ATbHOTO
rasa.

KBazucratnueckne u HECTaTUHYECKUE TTPOLECCHI.

DOnemMeHTapHas paboTa B TepMoauHaMuKe. Berancienne paboTel 1o rpaduxy
npoiiecca Ha pV-auarpamme.

Tennonepenaya  kak  cnoco0  HM3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMUYECKOW  cucTeMbl 0e3  coBepuieHus paborel.  KonBekiws,
TEIIONPOBOJAHOCTD, U3TyUYCHUE.

KomnuectBo Ttemmorel. TemnoémMkocTs Tela. YAenbHAas W MOJSpHas
TEIJIOEMKOCTH BELIECTBA. YpaBHEeHHME Maliepa. YelbHas TEIUIOTa CrOpaHMs
TorumBa. Pacuér kommuecTtBa TEIOTHI mpu Teruionepenade. I[lonarue 06
aguabaTHOM MpoIlecce.

IlepBBlii 3aKOH TepMOAMHAMHMKH. BHyTpeHHss1 »dHeprus. KomnuectBo
TEIJIOTHl W paboTa Kak Mepbl HW3MEHEHHS  BHYTpPEHHEH  DHEpruu
TEPMOANHAMHUYECKON CUCTEMBI.

BTopoil 3akOH TEepMOJAMHAMHKH JIsI PABHOBECHBIX IIPOLECCOB: 4Yepes
3aJJaHHOE€ PABHOBECHOE COCTOSIHHUE TEPMOJMHAMUYECKOM CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aguadaTa. AOCONIOTHAs TeMIIeparypa.

Bropoil 3akOH TEpMOAMHAMHMKHA JUISI HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOYKHO NIE€peaTh TEIIOTY OT 00Jiee XOJIOJHOro Tena K 0Oosee HarpeTomy 0e3
komrneHcanuu (Knaysuyc). HeobpatumocTh IpUpPOHBIX MPOIECCOB.

[TpuHmme! nercTBys TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII. [ukin Kapno.

DKOJOTUYECKUE ACMEKThI MCIOJIb30BAHUS TEIUIOBBIX ABUrareneu. TermmoBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEBL.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: XOJIOAUIbHUK,
KOHJUITMOHED, NHW3EIbHBIA W KapOIOPAaTOPHBIA ABUTATENM, IMapoBas TypOWHA,
MOJYyYEHUE CBEPXHU3KUX TEMIEpaTyp, YTHIM3AIUA «TEIJIOBBIX» OTXOJ0B C
UCIOJIb30BAaHUEM TEIJIOBOI0 HACOCA, YTHIIM3AIUS OMOOPTaHUYECKOTO TOTLJIMBA JIs
BBIPAOOTKU «TETIOBOM» U DJIEKTPOIHEPTHUH.

Jlemoncmpayuu.

N3MeneHune TeMreparypsl pu ainadaTUueCcKOM paciIupeHuH.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEHN BEILIECTB.



Crioco0Ob! M3MEHEHHSI BHYTPEHHEH SHEPTHH.

HccnenoBanue agnabaTHOTO mpoLecca.

Komrbrorepabie MOAEIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEILIECTBA.

UccnenoBanue agnadbaTHOTO Ipolecca.

N3ydeHne B3aMMOCBSI3U SHEPIHMM MEXKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbl KUTIEHUS AKUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u kKoHaeHcauus. Vcnapenwe u kuneHwe. Y enbHas
TEIJI0Ta MapooOdpa3oBaHU.

HacebllienHble W HeHachllleHHblE mnapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIICHHOTO IMapa OT TEMIIEPATypPbl, UX HE3ABUCUMOCTD
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BraxxHocTh Bo31yXa. AOCOIOTHASI U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTtaiu3auusa. YJeldbHas TEIJIoTa IUIaBJICHUS.
CyOaumanusi.

Hedopmanuu tBEpaoro tena. Pactsokenue u cxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacimmpeHue KUAKOCTEN U TBEPABIX Tel, 00bEMHOE M JIMHEIHOE
pacuupenrie. AHTApMOHU3M TEIUIOBBIX KOJI€OaHUN YacTHUIl BEMIECTBA KaK MPUYNHA
TEIJIOBOT'O paCIIMpPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3Hepruu B Ga30BbIX MEPEXOJIAX.

VYpaBHeHue TerioBoro OanaHca.

[ToBepxHocTHOE HaTsKeHUE. KOAPOUIIMEHT MOBEPXHOCTHOTO HATSKCHUS.
Kanmmisipasie sBnenus. JlapieHue noa NCKPUBIEHHOW MOBEPXHOCTHIO )KUIAKOCTH.
®opmyiia Jlarutaca.

TexHuyeckue yCTpPOWCTBA M  TEXHOJOTMYECKHE MPOLECCHL:  KUAKHE
KpUCTAILTbI, COBPEMEHHbBIE MaTEPUATIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHMKEHHOM TaBJICHHMU.

N3mepenne cuibl TOBEPXHOCTHOTO HATSXKEHHUSL.

OnBbITHI C MBUIBHBIMY TJIEHKAMM.

CmaunBaHue.



Kanunnsipasie siBneHus.

Monenu HEHbBIOTOHOBCKOM JKHJIKOCTH.

CnocoObl U3MEPEHUS BIIAKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJIEHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Buasr nedopmarimii.

Habmonenue manbix nedopmariiuii.

Yuenuueckuii 3xkcnepumenm, navopamopnsie padomel, npaKmuKym.

N3yuyeHne 3aKOHOMEPHOCTEN NCIAPEHUS KUIKOCTEN.

H3mepenue yiebHON TEIIOTHI IUIABJICHUS JIbJA.

N3yyeHne CBONWCTB HACBIIIEHHBIX NIAPOB.

N3mepenne aOCOMOTHOM BIAXKHOCTH BO3/AyXa M OILIEHKAa MAacChl MapoB B
IIOMELIECHHH.

N3mepenne ko3 uiimenTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenne monyns FOnra.

UccnenoBanne 3aBUCMMOCTH JAedopmanuu  pe3UHOBOro obpasua oT
IIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JiekrpoguHaMuKa.

Tema 1. dnekmpuueckoe noe.

DneKkTpu3auusl Tel U €€ MpOSBICHHS. JJEKTpuuecKui 3apsia. [IBa Buaa
JJIEKTPUYECKUX 3apsafaoB. [IpOBOAHWKM, IUAIEKTPUKHM U MOJIYNPOBOJHUKH.
DIJIEMEHTApHBIN JJNEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS AICKTPUUYECKOTO
3apsja.

B3aunmoneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DnekTpudeckoe nojie. Ero neiictBue Ha 3JIEKTPUUYECKHUE 3aPsi/Ibl.

Hanpsbxkénnocts  anextpudeckoro  nosist.  IIpoOHeiid  3apsan.  Jluaum
HaIpsKEHHOCTH 3JIEKTPUYECKOTO 1os. OQHOPOIHOE DIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B DJIEKTPOCTATHUYECKOM  IIOJIE.
[ToreHnman 3neKTpocTaTndecKoro noiist. CBA3b HANPSKEHHOCTH MOJIL U Pa3HOCTH
NOTEHIIMANIOB JUISL AJIEKTPOCTATUYECKOTO TMoJyisi (Kak OJHOPOAHOIO, TakK M
HEOJAHOPOIHOTO).

[IpuHUKND Cynepno3unyu JIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apspkeHHOM cdepsl. I[lose
PaBHOMEPHO 3apsKEHHOro 1o 00béMy 1mapa. [losme paBHOMEpPHO 3apsKEHHOMN
OeckOHEYHOW TUIOCKOCTU. KapTuHbl NUHUN HAOpsHDKEHHOCTH JTHX TIOJIeH U
SKBUINOTEHIHATBHBIX TOBEPXHOCTEM.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMBAEeKTpUKHU B AIEKTPOCTATUYECKOM noJie. Jusnexrpuyeckas
IIPOHUILIAEMOCTh BEILIECTBA.



Konpaencarop. D1eKTpoEMKOCTh KOHJIEHCATOPA. DJIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coenrHEHNE KOHAEHCATOPOB. [locmenoBarenbHOE COEqUHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsSKEHHOr0 KOHAEHCAaTopa.

JIBrKeHME 3apsHKEHHOM YaCTUIBI B OJHOPOAHOM 3JIEKTPUYECKOM TTOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKUE IPOLECCHI: DIIEKTPOCKOIL,
ANEKTPOMETP, DIIEKTPOCTATUYECKasi 3allliTa, 3a3eMJICHHE dJIEKTPONpPHUOOpOB,
KOHJIeHCaTOphI, reHeparop Ban ae ['paada.

Jemoncmpayuu.

Y CTpOKUCTBO U IPUHIIUII AEHCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsHKEHHBIX IJIACTHH.

Mopens anekTpoctaTudeckoro reneparopa (Ban ne ['paada).

[IpOBOJHUKY B 3JIEKTPUUECKOM TIOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

Y CTpOUCTBO U IENUCTBUE KOHAEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOrO0 KOHZEHCAaTopa OT IUIOLIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3JIEKTPUUECKOr0 MOJIs 3apsyKEHHOT0 KOHJIEHCATOopa.

3apsiiKa U pa3psiKa KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

OueHka cuJ1 B3aUMOJICHCTBUS 3apsKEHHBIX TEJL.

HaGmronenue npeBpaiieHust 3HEpruy 3apsHyKEHHOTO KOHEHCATOPa B DHEPTHUIO
W3JIy4YE€HUSI CBETOAUOA.

N3yueHne npoTekaHus TOKa B IIEMU, COJICPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIUAJIOB (HampsHKEHMST) npu
MOCJIETOBATENLHOM COCIMHEHNU KOHJIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlii 31eKmpuyecKuil mox.

Cuuna toka. [TocTosIHHBIH TOK.

VYcioBusl CymecTBOBAHUSL MOCTOSHHOTO AJIEKTPUYECKOr0 TOKa. McTouHMKH
toka. Hanpsioxenune U u 3J1C &.

3akoH OMa JJ1s yyacTKa LenHu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBIICHUS
OJHOPOJHOTO NPOBOAHMKA OT €ro JJIMHBI U IUIOMIAJH MOMNEPEYHOTO CEUYEHHS.
VY 1enpHOE COPOTHUBIIEHUE BEILIECTBA.

[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COECIUHEHHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbBIX dnekTpudeckux meneil. [Ipasmma Kupxroda.



Pabora snekrpuueckoro Toka. 3akoH [[xoynsa—JIeHia.

MOITHOCTh AJNEKTPUUYECKOro Toka. TemioBasi MOIIHOCTb, BhIIENsAeMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBIECHHWE HCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) DJJICKTPUYECKOM Ienmu. MOIMHOCTh MCTOYHHKA TOKA.
Kopotkoe 3ambikanue.

Konpaencarop B 11enu mocTOSSHHOT'O TOKA.

TexHuyecknue YCTpOCTBA M TEXHOJOTHMYECKHE MPOLECCHI: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUMK DIEKTPUUECKOU SHEPTHUU.

Jemoncmpayuu.

N3MepeHne cuiibl TOKA U HATIPSKEHMUS.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUs IS PE3UCTOpa,
JIaMITbl HaKaJIWUBaHUS U CBETOAMO/A.

3aBUCUMOCTh COMPOTUBIICHUS MUIMHIAPUYECKUX MHPOBOJHUKOB OT JIJIMHBI,
IJIOIA/IN MTOTIEPEYHOI0 CEUYEHUS U MaTepuaa.

Hccnenoanne 3aBUCUMOCTH CUJIbI TOKA OT COIIPOTUBJIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipsamoe nzmepenue 3/IC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
Y OLIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco6bl coenuHeHnst ICTOYHUKOB Toka, DJIC GaTtapeil.

HccnegoBanue pasHOCTH MOTEHLMAIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

Uccnenoanne cMEIaHHOTO COETMHEHUSI PE3UCTOPOB.

N3mepenne yaeapHOoro COnpoTUBIEHUS MPOBOHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHHUS.

VYBenuueHue npejesna u3MepeHus amnepMerpa (BoJIbTMETPa).

N3mepenne 3/1C u BHYTPEHHETO COIPOTUBIIEHUS HCTOYHNKA TOKA.

Uccnenosanune 3aBucumoctu DJ[C raapBaHUYECKOrO 3JIEMEHTAa OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHHH.

Uccnenoanne pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH HCTOYHHKA TOKa
OT CHUJIBbI TOKA B IIEIIH.

Hccnenoanue 3aBUCMMOCTY MOJIE3HONM MOIIHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paznuyHblX cpeoax.

DNeKTpUYecKas MPOBOJUMOCTh  PA3UYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTH COINPOTUBIICHHUS METAIOB OT
Temrneparypbl. CBEpXIIPOBOJUMOCTb.



DIIEKTpUYECKUM TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpoBoIHUKH. CoOcTBeHHas " MIPUMECHAS MPOBOAUMOCTH
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [lonynpoBoAHMKOBBIE TPHUOOPHI.

DJIEKTPUYECKUI TOK B BJEKTPOIUTAX. DJIEKTPOJIUTHYECKAS TUCCOLMALIMS.
OnekTponus. 3akoHsl Dapajes 175 ANEKTPOIH3a.

DIJIEKTpUYECKHl TOK B raszax. CaMOCTOSTEIbHBIM M HECAMOCTOSTEIbHBIN
pazpsia. PaznuuHblie TUIIBI CAMOCTOSTENBHOTO pa3pana. Mosnus. [Lazma.

TexHuueckue yCTpPOWCTBa M NPAKTUUECKOE MPUMEHEHHUE: Tra30pa3psiiHbIe
JaMIbl, JJIEKTPOHHO-IIy4eBasi TpyOKa, MOIYIMPOBOJHUKOBBIC TMPUOOPHI: JTUOI,
TpaH3UCTOp, (HOTOAMONA, CBETOAUOM, TajdbBaHWKa, padUHUPOBAHHE MEJH,
BBIIIJIABKA AJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCThH COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoii pa3ps U MpOBOAUMOCTD BO3/1yXa.

CpaBHEeHUE MPOBOAUMOCTH METAIJIOB U MOJIYITPOBOIHUKOB.

OIHOCTOPOHHSS MPOBOIMMOCTD JIUO/IA.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomol, npaKkmuKym.

Habmonenue anexTposusa.

N3mepenune 3apsaia 0JHOBAJIEHTHOTO MOHA.

HUccnenoBanne  3aBUCMMOCTH  CONPOTHBJIEHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTue BOJIBT-aMIIEPHON XapaKTEPUCTUKU JTUOJA.

Du3nYeCKU NPAKTUKYM.

CnocoObl u3mMepeHus: PU3NUeCKuX BEIUYUH C HUCIOJIb30BAHUEM aHAJIOTOBBIX
U UUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPECHUN (DU3UYECKUX BEIMUMH.
Onenka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HU3MEPEHUM, HCCICIOBAaHUM  3aBUCHUMOCTEHN
bu3nUecKkux BEIUYMH, MPOBEpPKA MPEMIOKEHHBIX TUMoTe3 (BBIOOp W3 pador,
OMHUCAaHHBIX B  TEMAaTUYECKUX  pasienax «YUYEHHYECKUW  SKCHEPUMEHT,
nabopaTopHbIe padOThl, MPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenne «kypca ¢usuku yrayoménnoro ypoBHs B 10 kiacce
OCYIIECTBIISIETCS C YYETOM COJEPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUuKH, OUOJIOTUM, XUMHUH, TeOTpaPuu U TEXHOJIOTUH.

Mescnpeomemmnole noHAmMUA, C6A3AHHbBIE C U3YYUEHUEM MEMO008 HAYUHO20
NO3HAHUA: SIBJICHUE, HAYYHBIA (PakT, THIOTE3a, (PU3MyecKkas BEIMYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHIL, ITU(pOBas 1adopaTopus.

Mamemamuka: penieHUe CHUCTEMbl ypaBHEHUM. JluHelHas QyHKIMS,
napabona, runep6bosna, ux rpaduku u cBoicrBa. TpuronHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 UX MPOEKIMU HA OCH KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Buonozua: Mexannueckoe JABUKEHHE B XKUBOU mpupoze, nuddysus, ocmoc,
TEIUIOOOMEH JKHBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXKarollel cpelibl,
yTUIU3alusg OMOOPraHMYeCKOro TOIUIMBA Ui BBIPAaOOTKH «TEIUIOBOM» U
ANEKTPOIHEPIUH, TOBEPXHOCTHOE HATSHKEHUE U KalUJUISIPHBIE SIBJIEHUS B IPUPOJIE,
ANEKTPUYECKUE SIBJIICHUS B JKUBOU MPUPOJE.

Xumua: NUCKPETHOE CTPOEHHUE BEIECTBA, CTPOEHUE ATOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IOJIYyYEHUE HaHOMAaTepHAJIOB, TEIJIOBBIE
CBOMCTBA TBEPJBIX TEN, KUIKOCTEH U Ira3oB, JKUJIKHE KPUCTAILIBL, 3JEKTPUUECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJUTUYECKAS TUCCOLMAIINS, TaJbBAHUKA, JIEKTPOHHAS
MUKPOCKOIHS.

TI'eozpagpua: BnaxnocTh BO31AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHKUE IBUKEHUN C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOrO U IKUIKOTO TPEHHS B TEXHUKE, CTATHYECKUE KOHCTPYKUIUU
(KpOHIUTEHH, pemeTyarble KOHCTPYKLMH), UCIIOJIb30BAHUE 3aKOHOB COXPAHECHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJOMET W JPYTHUE), ABUTATENIb BHYTPEHHETO
cropanusi, maposasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIy4YEHUSI COBPEMEHHBIX MAaTepHaJioB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpUOOpPOB,
ra3opaspsaHble JaMIIbl, TOJIYITPOBOJHUKOBBIE TPUOOPHIL, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. JiekTrpoguHaMuKa.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUEe MOCTOSIHHBIX MarHMTOB W MNPOBOJHHUKOB C TOKOM.
MarautHoe mnone. Bekrop MarmuTHOM uHAYKUMH. [IpuHOMn cyneprno3uuuu
MAarHUTHBIX NOJEU. JINHUY MarHUTHOW UHIYKLHU.

MarnutHoe 1oJjie MPOBOJHUKA C TOKOM (TIPSMOro MPOBOJAHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amrepa, e€ HalpaBJICHHE U MOIYJIb.

Cuna JlopeHnua, e€ HanpaBiIeCHUE U MOJYJb. J{BUKEHHUE 3apPSKEHHON YaCTHULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MarnautHOe noJie B Beuectse. DeppoMarHeTky, rnapa- u JMaMarHeTUKU.



TexHuueckue YCTpOfICTBa N TCXHOJIIOTMYCCKHUC IIPOOCCChl: IMPHUMCHCHHC

MTOCTOSTHHBIX MAarHMTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
ANEKTpOABUTATENb SIKOOU, YCKOPUTEIIH 3JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuna nuHM  WMHOYKIMM  MarHUTHOTO  MOJS  TOJIOCOBOTO |
MOJAKOBOOOPA3HOI0 MOCTOSIHHBIX MAarHUTOB.

KapTrna nuHuii MarHUTHOW MHIYKIMU MOJIS JJIWMHHOTO MPSIMOTO MPOBOJIHUKA
Y 3aMKHYTOI'0 KOJIBLIEBOTO IPOBOJIHUKA, KATYIIKH C TOKOM.

BzaumMopelnicTBre AByX TPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[encrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HabGntonenue aBuKeHHs Mydka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHMn JNEUCTBUS BJIEKTPOU3MEPUTEILHOTO npudopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnenoBanre MarHUTHOTO MOJISI TIOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

HccnenoBanue nericTBUSI HOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuibl Ammepa.

N3ydeHune 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenrne MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnekmpomacnumnan UHOYKYUAL.

SIBiieHue 2nekTpoMarHuTHOM MHAyKUMH. [IOTOK BekTOpa MAarHUTHOU
uaaykiuu. OJIC wuHAyKIMU. 3aKOH dJEKTPOMAarHUTHOM uHAyKiuu PDapajes.
Buxpesoe anexrpudeckoe none. Toku Pyxo.

OJIC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOAHOM MArHUTHOM
noJie.

[IpaBwuiio Jlenua.

NupaykruBHOCTh. KaTymika WHIYKTUBHOCTM B ILIENM MOCTOSHHOTO TOKAa.
Asnenne camonnaykunu. IJ1C caMOMHIYKIUU.

DHEprust MAarHUTHOTO TOJIS1 KATYILKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHH4eCcKrue YCTpPOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
[I€Yb, COJICHOMU], 3alIUTa OT 3JIEKTPU3ALUU TEJ MPU JABUKEHUA B MArHUTHOM I10JIE
3emiu.

Jlemoncmpayuu.

Habmronenue siBleHMs 2JIEKTPOMArHUTHON UHTYKIIUH.

Uccnenoanne 3aBucumoctd OJIC MHIAYKIMH OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBwuiio Jlenua.

[Tanenue MmarouTa B alFOMUHUEBOM (MEIHOI) TpyOe.

SBneHne caMOMHAYKIIUU.

Uccnenosanne 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTU U3MEHEHUS
CHUJIbI TOKA B LIETIH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomol, npaKkmuKym.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHTYKIIUH.

Onpenenenre UHAYKIIMU BUXPEBOTO MArHUTHOT'O TIOJISI.

Uccnenosanue siBICHUS] CAMOUHTYKIIHH.

COopka Mozienu JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3gea 5. KoJsie0anus v BOJIHEI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBoOOAHBIE KOJIEOAHNUS.

INapmonnueckue konebanus. KnHemarnueckoe M JIMHAMHUYECKOE ONHUCAHUE.
DHepreTu4eckoe omnuvcaHue (3aKOH COXpAHEHUs MEXaHWYeCKOW sHepruu). BriBon
JTMHAMUYECKOTO OMUCAHUsI TAPMOHUYECKHX KOJIOAHUM M3 UX HSHEPreTUYECKOTo U
KMHEMAaTUYECKOTO OMUCAHUSI.

Amvmutyaa u ¢aza konebanuil. CBsA3b aMIUIMTYAbl KOJIEOAHUM MCXOIHON
BEJIMYMHBI C aMILTUTY/IaMU KOJIeOaHU M €€ CKOPOCTH U YCKOPEHHUSL.

[lepuon u wyactora komeOanuii. [lepmonm Mmaybix CBOOOJHBIX KoJieOaHUM
MareMaTu4eckoro wmastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aTyxaromux Kojaebanusx. BoiHykneHHbie konebanus. Pe3onanc.
Pe3onancHas kpuBad. BrnusHue 3aryxaHus Ha BHJ PE30HAHCHOM KpPUBOM.
ABTOKOIE0aHUS.

TexHuyeckue yCcTpoMCTBA U TEXHOJOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
Kauesu, My3bIKalbHbIe MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anuce KonedaTeaIbHOrO IBUKEHHUS.

Halntonenue He3aBUCUMOCTH NIEPHOJIa MaNbIX KOJIeOaHU Ipy3a Ha HUTH OT
aAMILTATYBI.

HccnenoBanue 3aTyXammux KoiaeOaHii U 3aBUCUMOCTH TIEpHOa CBOOOTHBIX
KOJI€OaHHI OT COMPOTUBIECHHUS.

UccnenoBanne konebaHuii rpy3a Ha MacCCUBHOM TIPYXUHE C IIEJIbIO
dbopMupoBaHUs MPEACTaBICHUIN 00 UACATBHON MOJIENN MPY>KUHHOTO MasITHUKA.

3aKOH COXpaHEHUS SHEPTUU MPHU KOJeOaHUsIX Ipy3a Ha MPYKUHE.

Uccnenosanue BEIHYXICHHBIX KOJIEOAHUIA.

HaGntonenue pesonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.



N3mepenue mneprona CBOOOIHBIX KOJIEOAHHI HHUTSHOTO W MPYXHUHHOTO
MasiTHUKOB.

N3yueHune 3aKk0OHOB JIBH>KEHHSI TeJla B X0J1€ KOJIeOaHU Ha yIpyroMm MojBece.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[Ipeo6pa3oBanue FHEPTUH B IPYKUHHOM MAasSTHUKE.

HccnenoBanue yObIBaHUS aMILIUTY/ bl 3aTyXalOIIUX KOJEOAHUIA.

HccnenoBanue BhIHYKIECHHBIX KOJIECOAHUM.

Tema 2. dnekmpomaznumneole Koedanus.

Konebartenbupiii KOHTYp. CBOOOJHBIE JJICKTPOMATHUTHBIE KOJeOaHUS B
uaeanbHOM KoisiebaTeabHOM KoHType. Popmyrna Tomcona. CBs3b aMILIUTYIbI
3apsija KOHJEHcaTopa ¢ aMIUIMTYAO0M CHIIbI TOKA B KOJI€0aTEIbHOM KOHTYDE.

3aKOH COXpaHEeHMsI SHEPTUU B HI€aTbHOM K0J1e0aTeIbHOM KOHTYpE.

3aryxatomme ANIEKTPOMATrHUTHBIE KoJIeOaHusl. BriHyX/1€eHHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

IlepemeHHBII TOK. MOIIHOCTP IEPEMEHHOIO TOKAa. AMIUIUTYAHOE W
JeCTByIOIIeEe 3HAUEHHWE CHJIBI TOKA W HAaNpsOKEHWs TpU pasiuyHou ¢opme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CunyconianbHbId NIEPEMEHHBIA TOK. Pe3ucrop, KOHIEHCAaTOp M KaTyllKa
MHIYKTUBHOCTH B LI€NM CUHYCOMJAJIBHOIO IIEPEMEHHOIO TOKA. PEe30HaHC TOKOB.
Pe3onanc HanpsixeHui.

WneansHblii  Tpancpopmarop. IlpomsBonactBo, mnepegaua u moTpebieHUe
3JIEKTPUYECKON DHEPIHUU.

OKOJIOTMYECKHE PHUCKM IIpU IPOU3BOACTBE 3JeKTpo3Hepru. KymbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCHI: JJIEKTPUYECKUAN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUU JJIEKTpOnepeaay.

Jemoncmpayuu.

CBOOOAHBIC AIEKTPOMATHUTHBIE KOJICOAHUSI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuinorpamMMbl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXaroMMX 3JIEKTPOMAarHUTHBIX KOJICOAHUH.

Mopenb 3IeKTPOMarHuTHOIO TeHepaTopa.

BbIHYyXI€HHBIE CUHYCOMIAJIbHBIE KOJIEOaHusI.

Pe3ucrtop, KaTymka MHAYKTUBHOCTH W KOHJEHCATOP B LIENM IEPEMEHHOTO
TOKA.

Pe3onanc mnpu mMoCIENOBATENBHOM COEAWMHEHWH PE3UCTOPA, KAaTyLIKH
UHJYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoiicTBO M IPUHITUT ACUCTBHS TpaHcPopmaTopa.



Mopeinb TUHUY AJIEKTPOIIEPEAUN.

Yuenuueckuii skcnepumenm, nabopamopnwie padbomol, npaKkmukKym.

N3yuenue Tpanchopmaropa.

HccenenoBaHue NMEpEMEHHOIO TOKA 4Yepe3 IOCIEN0BAaTEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habntonenue 351eKTpoMarHiTHOTO pe30HaHCa.

UccnenoBanue paboOThl MCTOYHUKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaHUNHbLE G0JIHbI.

MexaHudeckue BOJIHBI, YCIOBUS HX pacnpocTpaHeHus. Ilomepeunbie u
OpOJOJIbHBIE BOJHBL lleproa, CKOpOCTh pacnpOCTpaHEHWs W JAJWHA BOJIHBL
CBolicTBa MEXaHMYECKUX BOJIH: OTpa)X€HHE, MpeJoMIICHHE, MHTepdepeHIus u
nudpaxims.

3Byk. CxopocTb 3ByKa. [ pomKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

[IlyMoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEbI.

ONEeKTPOMarHUTHBIEC BOJIHBL. Y CIIOBHS U3JIyYEHHUs DJIEKTPOMArHUTHBIX BOJIH.
B3auMuas opueHTanus BEKTOPOB B AJIEKTPOMArHUTHOU BOJIHE.

CBolicTBAa  BJEKTPOMArHUTHBIX  BOJIH:  OTPaXX€HUE,  NPEIOMIIEHHUE,
noJigspu3anus, uHrepdepeHuns u Iuppaxuus.

[IIkana 3JIEeKTPOMarHUTHHIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paIuOCBA3U U TeNEBUACHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPEbI.

TexHuueckue yCTpOMCTBA M MNPAKTHYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTBHI, pajap, paJuolnpuéMHIK, TeJIeBU30p, aHTeHHa, Teiedon, CBU-neusp,
yJIBTPa3BYyKOBasl JUArHOCTUKA B TEXHUKE M MEJIULIUHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacIpOCTPAHEHNE NONIEPEUHBIX U MPOAOIbHBIX BOJIH.

Koneburomeecs Tesio Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

HabumronieHue oTpakeHus U NpeIoMIEHUS] MEXaHUYECKUX BOJIH.

Ha6monenue nnrepdepeHuny u Aupakiiny MEXaHM4ECKUX BOJIH.

AKyCTUYECKHM PE30OHAHC.

CBoiicTBa yapTpa3ByKa U €ro NpUuMEHEHHE.

HaGuronieHue cBsI3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH U
4acTOTOU KojeOaHuH.

HccnenoBanne  CBOMCTB  JJIEKTPOMATHUTHBIX — BOJIH: OTPAKEHHUE,
npesioMJIeHue, Moaspu3auus, AudpaKuus, uHTephepeHIIus.

Oo6napy>xeHne HHPPAKPACHOTO U yJIbTParuoIETOBOrO U3JIyYEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.



N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonuHeEHOE pacpOCTpaHEHHUE CBETAa B OJHOPOAHOM cpene. JIyu csera.
To4eyHbIN ICTOUYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpaxkeHus cBera. [locTpoeHne n3zoOpaxeHui B
iockoM 3epkaie. Chepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomiieHusl. OTHOCUTENBHBIN MTOKa3aTeb npesioMieHus. [IocTOSHCTBO 4acTOThI
CBETA M COOTHOILICHHWE JUIMH BOJIH NPHU NEPEXOJE MOHOXPOMATHYECKOTO CBETA
yepes Tpa”Hully pasjielia AByX ONTHYECKUX CpeN.

Xon nmydeit B mpusme. [ucnepcusi cBera. ClOXHBINA cOCTaB 0€JIOro CBETA.
[Ber.

[TonHoe BHyTpeHHEE OTpakeHHe. [IpenenpHbI yroa MmoJHOrO BHYTPEHHETO
OTpaXCHMUS.

ColOuparommie W paccewBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
paccTOsTHUE W ONTHYECKash CUjla TOHKOM JHMH3bl. 3aBHCHUMOCTH (POKYCHOIO
paccTosiHUSl TOHKOM cepruuecKkoil JIMH3bI OT €€ TE€OMETPUM U OTHOCUTEIIBHOTO
IIoKa3aTess MpeIOMIICHUS.

dopMmyia TOHKOM JIUH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

Xon Jyya, NMPOWEANIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontudeckoir ocu. Iloctpoenne wu300paxkeHUH TOUYKM U OTpe3Ka MpsSMOMl B
coOMparoIIKX U PacCeUBAIONINX JTMH3AX U UX CHCTEMaX.

Ontuyeckue mpubopsl. Paspematromas crocoOHOCTh. [1a3 kak onTuyeckas
cucrema.

[Ipenenbl NpUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HCTOUYHHKHU.
YcnoBusi HaOMOMCHUST MaKCUMyMOB M MHUHHMYMOB B HWHTEpP(hEpPEHIIMOHHOM
KapTUHE OT [JIByX KOTEPEHTHBIX HWCTOYHHUKOB. [Ipumepsl Knaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakuuonHas pemeéTka. YclIoBUE HaOIIOACHUS
[JIaBHBIX ~MAKCMMYMOB I[P NAJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIMOHHYIO PEIIETKY.

[Tonmapuzanus ceera.

TexHn4eckue YCTpPOWCTBA M TEXHOJOIMYECKHE IIPOLECChl: OYKH, JIyIia,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIHOHHBIN amnmapar, MNpOCBETIECHUE
OTITUKH, BOJIOKOHHAs! ONTHKA, TU(PPaKIIMOHHAS pEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.



HccnenoBanue npenoMieHUs CBETA.

Habmronenue noiHOro BHyTpeHHEro oTpaxeHnus. Mojiesib CBETOBOIA.

HUccnegoBanne xoma CBETOBBIX IIYYKOB YEpE3 ILIOCKOMAPaLICIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB N300pakeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmonenue nunrepdepeHiu ceera.

HaGmtonenue 11BeToB TOHKUX TIIEHOK.

HaGmronenue nudpaxiuum ceera.

N3yuenune nuppakinoOHHON pEeIETKY.

HaGntonenue nudpakiinoHHOTO CeKTpa.

Habmronenue nqucnepcuu cBeTa.

Habmronenue nonsipuzaiivu CBETa.

[IpumeHeHure NoasSPOUIOB JIJIsl U3YUYCHHS] MEXaHUUYECKUX HAPsHKECHUH.

Yuenuueckuii sxkcnepumenm, navopamopnsie padomul, npaKmuKym.

N3MepeHne nokazaress mpeoMJIEHUs CTEKIIA.

Uccnenosanue 3aBUCUMOCTH (POKYCHOT'O pPAcCTOSIHUSL OT BellecTBa (Ha
IpUMEPE KUIKUX JIHH3).

N3mepenne pokycCHOro pacCTOSIHUS pacCeUBAIONIUX JIUH3.

[Tonyuenue n300pa>keHUs B CUCTEME U3 TIOCKOTO 3epKaja U JTUH3HI.

[Tonydenune n3o0paxxeHus: B CUCTEME U3 ABYX JIUH3.

KonctpynpoBanue Te1ecKONMMYeCKUX CUCTEM.

HabGmonenue nudpaximu, THTEPPEPEHIINH U MOISPU3AIMU CBETA.

N3ydenue nossipu3aluy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAIEKTPHUKA.

Nzyuenne naTepdepeHITNH JIA3ePHOTO U3TYUICHHS Ha ABYX IIEIISX.

Habmonenue aucnepcun.

HaGntonenue u uccnenoBanue AMGpakimOHHOTO CIEKTpa.

H3mepenune 1IMHBI CBETOBOM BOJIHBI.

[Tonydenue crnekTpa WU3IyYEHUs] CBETOJIMOJA MPU MOMOIIU AUGPAKITMOHHOM
PELIETKMU.

Paznen 6. OcHOBBI CIeNIHAIBbHOI TEOPHUH OTHOCUTEIHLHOCTH.

['pannnpl NpUMEHHMOCTM  KJIAacCMYeCKOM  MexaHuku.  [loctynarsl
CIIEIIUAIIBHON TEOPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW  uMHTepBajid. lIpeoOpazoBanus Jlopenia.
VYcnoBue npuuUHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeEJJIeHUE
BPEMEHU U COKPAILICHUE JJINHBI.

DHEprust U UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI.

CBsi3p Macchl C HEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTULIbL. DHEPTHUS
ITOKOSI.



TexHuyeckue yCTpOHMCTBA M TEXHOJOTHMYECKUE MPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTEH 3aPSXKEHHBIX YaCTHII.

VYyeHnveckuil 3KCIIepUMEHT, 1a00paTopHble padOThI, MPAKTUKYM.

Onpenenenne uWMMyJibca W JHEPTUM  PENSTUBUCTCKUX YacTull (1O
doTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBanTtoBasi ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOe TerioBoe H3iMydeHHe (M3yueHUe aOCOJIIOTHO YEPHOIO Tela).
3akoH cmemenust Buna. 'unoresa [1nanka o kBaHTax.

®OTOHBI. DHEPTUS U UMITYJIBC (DOTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonbl pororddexra. YpaBHeHUE
Oiinmrerina st pororddexra. «Kpacnas rpanuna» gororddexra.

JlaBnenue cBera (B 4YACTHOCTM, JABJIEHHE CBETa Ha aOCOJIIOTHO
MOTJIONIAONIYI0 U aOCOJIIOTHO OTpaXkarouryro moBepxHOCTh). OmbiTel 1. H.
JleOenena.

Bonnosslie cBolicTBa yactull. Bonnsl ne bpouna. {nuHa BoaHbl ne bpoiinis u
pa3Mepbl 00JacTH JIOKalIM3alUuW JBWXKYyIIeWcs dactuubl. KopmycKyispHo-
BOJIHOBOM Jyanu3M. Judpakius 31eKTpOHOB Ha KpUCTAIIIAX.

Cneunduka usmepeHuii B Mukpomupe. COOTHOIIEHUS HEONMpPeaeTEHHOCTEH
I'etizenoepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPOMETD,
dotosnemeHT, (HOTONATUYMK, TYHHEIbHBIA MHUKPOCKON, COJIHEUHass OaTapes,
CBETOAMO.

Hemoncmpauuu.

®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOU MJIACTUHOM.

NccnenoBanue 3akoHOB BHeNIHETo (poToaddekra.

UccnenoBanne 3aBUCUMOCTH  CONPOTUBJIEHUSA  MOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Cseromuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanue Goropesnucropa.

N3mepenune nocrosaHoi [lnanka Ha ocHOBe ucciienoBanus Gororddexra.

Hccnenoanmne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOANO]T OT HAIIPSYKEHUS.

Tema 2. @usuxka amoma.

OnbITEl IO HCCIEIOBAaHUIO CTpPOeHUs aroMma. [lmaHerapHas Moxenp aroma
Pesepdopna.

[Toctynater bopa. M3nydenue u nornomnieHue GoTOHOB MpU MEPEX0Jie aToMa
C OJHOT'O YPOBHS SHEPrUHU HA APYTOM.



Bunsl ciektpoB. CiekTp ypOBHEH 3HEPTUHM aTOMa BOJAOPO/A.

CnoHTaHHOE M BBIHYKJICHHOE M3JydYeHHUE cBeTa. Jlasep.

TexHuueckue ycCTpOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), Ta3ep, KBAaHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mogens onwita Pezepdopa.

Habmonenue nuHeRyaThIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CYETUYMKA HOHU3UPYIOIINX YACTHULL.

Onpenenenre JIMHBI BOJHBI JA3€PHOTO U3ITyUEHUSI.

Yuenuueckuii skcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

Habmronenue nuHeRyaToro crekTpa.

HccnenoBanue criekTpa pa3peKeHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
noctossHHON PunOepra.

Tema 3. Dusuka amomuozo A0pa u INEMEHMAPHHIX YACMUY,.

Hyxnonnas monens siapa I'eitzenOepra—lBanenko. 3apsn siapa. MaccoBoe
yucio saapa. M3oronsl.

PanuoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIM M TMO3UTPOHHBIA Oerta-
pacnan. ['amma-usnydeHue.

3aKOH paJAMOaKTUBHOTO pacmaja. PaauoakTUBHBIE HM30TONBI B IPUPOAE.
CBoiicTBa MOHM3UPYIOLIETO HU3IMy4YeHUs. BIMsHUE paguoOaKTUBHOCTU Ha JKUBBIC
opranu3Mbl. EcTrecTBeHHbI (OH n3inyuenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B saape. SAnepHbie cuiibl. Jledext macchl sipa.

SAnepurie peakuuu. [enenue u cuntes saep. SAnepusie peaktopsl. [Ipodiemsl
yOpaBIsieMOro TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTUYECKHUE AaCHEKThl Pa3BUTHUS
SAIEPHON DHEPIETUKH.

Mertoabl perucTpaiuy U UCCIEN0BaHUS dJIEMEHTAPHBIX YACTHL.

OyHAaMEHTAJIbHbIE B3aUMOJCUCTBUA. bapHOHBL, ME30HBI U JICNITOHBHI.
[IpencraBnenune o CtangaptHoi Moaenu. KBapk-TiirooHHAs MOJIENb aJpOHOB.

O®usuka 3a npegenamu CtaHmapTHOM Mmonaenu. TéMHas Marepuss U TEMHas
SHEPIus.

EnuncTBO dusnueckoii KapTUHBI MUpA.

TexHn4eckre yCTporuCTBA U TEXHOJIOTHUYECKHUE MPOLECCHL: TO3UMETP, KaMepa
BunbcoHa, saepHbId  peakTop, TEPMOSACPHBIA peakTop, aroMHas Oomba,
MarHUTHO-PE30HaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

HccnenoBanue TpeKoB YyacTull (110 TOTOBBIM (OTOrpadusim).

HccnenoBanue painoakTUBHOIO (POHA € MCIIOJIb30BAHUEM J03UMETPA.

N3yuenue nornoiieHust 0eTa-4acTHl] aAIFOMUHUEM.

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPU3UKM.



DTarnbl pa3BUTHS aCTpoHOMUH. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMuu. I[IpuMEHUMOCTh 3aKOHOB (U3UKUA [JIsi OOBSICHEHUS MPUPOJbI
KOCMHYECKHUX OOBEKTOB.

MeTtoabpl acTpOHOMUUYECKHX HccheqoBaHul. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOIIBI, PAJHOTEIIECKOIIbI, BHeaTMOC(epHass aCTPOHOMHUSL.

Bupn 3Bé3gHoro Heba. Co3Be3qusi, spKkuMe 3BE3IbI, IUIAHETHI, UX BHUJIUMOE
JIBMDKCHHE.

ConHeyHas cucTema.

Comnnne. ConHevHas akTUBHOCTb. McTounuk sHeprun CostHIa U 3BE3.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMmMa «CIEKTpaabHbINA KJIacC —
CBETUMOCTBY». 3BE31IbI TJIABHOM ITOC/IENOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEIOBATEILHOCTH. BHYTpEeHHEE CTpOeHHuE
3B&3/1. COBpEeMEHHBIE MPEICTABICHUSI O MPOUCXOXKACHUU U 3BOJtonMKU CoJiHIIa U
3BE3/1. DTambl )KU3HU 3BE3]I.

Muineunsiii [IyTe — Hama I'anmaktuka. Ilomoxenune m aBukeHue ConHIA B
lNanaktuke. Tunsl ranakruk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0eranve rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE U3ITyUEHHUE.

Macmrabnas crpykrypa Beenennoit. MeraranakTuka.

Hepeénnsie npobsieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

Habmonenust 3BE3mHOr0 HebOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITHIOTEPHBIX TPUJIOKECHHUHN ISl ONPEICIICHUS TTOJI0KESHUS HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBEepHOro moJiymiapus U SpKUe
3BE3/IbI.

Habmonenuss B Teneckon JIyHBI, TIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIIJICHUH.

Du3nYeCKU NPAKTUKYM.

CnocoObl u3MepeHus: PU3NUECKUX BEIUYUH C HUCIOJb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPHUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPEHUHN (DH3UUYCCKUX BEIIMYHH.
Ouenka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX  H3MEPEHHM, HCCIEIOBAaHWM  3aBUCHMOCTEU
du3nueckux BEIUYMH, MPOBEpPKA MPEMIOKEHHBIX THUMOTE3 (BBIOOp W3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazdenax «YUYEHHUYECKHH  HIKCIEPUMEHT,
nabopaTopHbIe padOThl, MPAKTUKYM).

O6o0maoiee MOBTOPEHUE.



O060061IeHre U cucTeMaTu3alus COAepXKaHUs pa3AesioB Kypca «MexaHukay,
«MonekynsipHasi pu3rMKa U TEPMOAMHAMUKAY», « JIEKTpoAuHaMuKay, «Konedbanus
U BOJHBDY, «OCHOBBI CIELHAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», « IEMEHTbI ACTPOHOMHH U aCTPOPUZUKIY.

Pons Qusukn u acTpoHOMHHM B IKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NeATeTbHOCTH YEI0BEKa, pOJib U MECTO (PUBUKHU
Y aCTPOHOMMH B COBPEMEHHOW HAyYHOUW KapTUHE MUpA, 3HAYCHUE OIUCATEIIbHOM,
CUCTEMATU3HPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTUYECKON  (PYHKIUIH
busngeckoit Teopuu, poib (U3NIECKONM TEOPUU B (POPMUPOBAHUH MPEACTABICHHMA
0 (U3MYECKOW KapTHHE MUpa, MECTO (PU3NYECKOM KapTUHBI MUpa B OOILIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJIE.

MeKnpeaMeTHbIEe CBS3H.

N3yuenne Kypca ¢usuku yrayOnéHHoro ypoBHa B 11 kjacce
OCYILECTBIISIETCA C YUYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€UM C KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€OrpaPUu U TEXHOIOTHH.

Mesicnpeomemnoie NOHAMUA, C6A3AHHbBIE C USYUECHUEM MEMOO0E HAYUHOZ20
NnO3HaHuA: SIBJICHUE, HAYYHBIH (akT, TUrore3a, (puamyeckas BEIWYMHA, 3aKOH,
Teopus, HaOIIOJEHUE, SKCIEPUMEHT, MOJEIMpPOBAaHUE, MOJENb, H3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I pOoBast 1a00paTopusl.

Mamemamuka: pelieHUE CHUCTEMBl YypaBHEHUW. TpUTOHOMETpUYECKUE
(YyHKUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOPHI M MX MPOEKIMH HAa OCH KOOPIAWHAT, CIOKEHHUE BEKTOPOB.
[IpousBoanbie 3neMeHTapHbIX GyHKIUNA. [Ipu3Haku 1OmMOOMS TPEYroJbHUKOB,
oTpezesieHue IIIOIAH MIIOCKUX (uryp u oobEma Te.

buonozus: >nekTpuyeckue SBICHUS B JKUBOM MpUPOLE, KoJeOaTEIbHbIE
JNBW)KCHUS B JKUBOW TPUPOAE, OHKOJOTHUYECKUE PHUCKU TMpU TPOU3BOACTBE
ANEKTPO’HEPIHH, DJIEKTPOMArHUTHOE  3arps3HEHUE  OKPYXKAOWIEH  Cpemsl,
yJIbTPA3BYKOBasg JUAarHOCTUKA B MEIWLMHE, ONTHUYECKUE SBICHUS B KUBOU
IPUPOJIE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTALUIMYECKAs CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPAIbHBIN
aHams.

I'eocpaghun: marHuTHplE mNONIOCA 3€MIIM, 3aJ€KH MAarHUTHBIX DY,
dboToCchEMKA 3€eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMArHuTOB,
ANEKTpoJABHUraTelb SKoOH, TeHepaTop MEPEMEHHOrO0 TOKAa, MHIAYKIMOHHAsS I€Yb,
JMHUN 3JIEKTpoNepenad, dJEKTPOABUTaTElNb, paaap, paauoNpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBYU-meub, ynapTpa3ByKoBas JUArHOCTUKA B TEXHHKE,



IPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIlyTHUKOBBIE
NPUEMHHKH, ICPHAst SJHEPTEeTUKA U YKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHSL.



I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMEBI I10 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIMUHOCTHBLIE
PE3VYJIBTATDHI

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOCHHS ydeOHOro mpeamera «Duznka»
JIOJIKHBI OTpa)XaTh TOTOBHOCTh U CIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOM BHYTPCHHEH TO3WIHMEH JHMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOI0 OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITa U OMBITA JEATEIIBHOCTH B MPOLIECCE PEATU3ALNUNA OCHOBHBIX HAIPABICHUN
BOCIIUTATEJIbHON JI€SITEIbHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOr0 BOCTIMTAHUSA:

e CchOPMUPOBAHHOCTb  TPAXKIAHCKOM  TO3ULMM  OOYyYaloIIerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOT0 OOIIECTBA;

e TMPUHATHE TPATUIIMOHHBIX OOIIEYCIIOBEUECCKUX TyMAaHUCTUYCCKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JAEATEIbHOCTh B MHTEPECAX I'PAKIAHCKOIO
oOIIlecTBa, Y4YacTBOBaTb B CaMOYIIpaBJIE€HUU B 00pa3oBaTEILHOM
OpraHu3alluy;

e YMEHHE B3aUMOJICCTBOBATH C  COLUMAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKUIMUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU W BOJIOHTEPCKOM JIESITEIBHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUS:

e chOpMUPOBAHHOCTH POCCUICKOU rpaXJaHCKOU WJIECHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOUIEHHWE K TOCYJapPCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIEHWBATH CUTYAIUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIIE B ICSATEIIBHOCTH YUEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOrO Oy ayIIETO.

3CTETUYECKOr0 BOCTIMTAHUSA:

e DOCTETHYECKOE OTHONIEHHWE K MHPY, BKJIIOYas OSCTETHUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO GU3MUECKON HAyKE.

TPYAOBOI0 BOCIIUTAHUA:



HHTEpPEC K pa3audHbIM chepam nmpodhecCHoHANBHON ACATEILHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3NKOW W TEXHUKOH, YMEHHE COBEpIIATh
OCO3HaHHBINA BbIOOP OyayIiel npodeccuu U peann3oBbIBaTh COOCTBEHHbBIE
>KH3HEHHBIE IIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO B
o0nacTu GU3MKN HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOIrHIE€CKOIro BOCliuTaHus .

C(OPMUPOBAHHOCTH IKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJ100aIBHOIO
XapakTepa dKOJOTHYEeCKUX MpooIieM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEMCTBUM B OKPYKAIOIIECH cpele Ha
OCHOBE 3HaHUS 1IeJIeil yCTONYMBOrO pa3BUTHUS YEIIOBEUECTBA;

pacIIMpEeHNE ONBITa JEATEIBHOCTH SKOJIOTMYECKOM HAIpaBJICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUU 10 (PU3UKE.

HMEHHOCTH HAYYHOI'0 MO3HAHMUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKH;

OCO3HaHWE LEHHOCTH HAy4YHOH JEeSATENbHOCTH, FOTOBHOCTH B IPOLIECCE
U3y4YeHUsT (PU3UKU OCYILECTBISATh MNPOEKTHYID U HCCIEIOBATENbCKYIO
NeSATEeIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YUeOHbIE AeiiCTBHUS
ba3oBble JJornueckue a1ecTBUs:

CaMOCTOSITENFHO  (OPMYIHMPOBATh M aKTyaJU3UpoOBaTh MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENIATh LENN NESITEIbHOCTH, 3aJaBaTh NMapaMeTpbl U KPUTEPUU HUX
JIOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYMST B PacCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PELICHUsI MPOOJIEMBbI ¢ YYETOM aHAIIM3a UMEIOIIHUXCS
MaTepUaJbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIIBHOCTb, OLEHHUBAaTh COOTBETCTBUE
PE3YIBTATOB LIENSIM, OLICHUBATH PUCKHU NOCIEACTBUN IEATEIIBHOCTH;
KOOPJIMHUPOBAaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX PpEATbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOCICTBUS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE MIPH PELLIEHUH KU3HEHHBIX TPOOJIEM.

Ba3oBble ucciienoBarejbcKue 1eCTBUA.

BJIAJCTh HAy4YHOU TEPMHUHOJIOTMEHN, KIFOUEBBIMU IOHATHSAMHU U METOAAMM
(U3NYECKON HAYKH;



BIAJCTh  HaBBIKAMU  Y4EOHO-MCCIIEIOBATEILCKOM W MPOCKTHOMN
NEATETLHOCTH B 00JAacCTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB pelieHus 3amad  (PU3HIECKOTro
COJIEpKaHUsl, IPUMEHEHHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BIAJCTh BHUJAMHU JICATEIBHOCTH [0 TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETALNH, PeOOPa30BaAHUIO U MPUMEHEHHIO B PAa3JIMYHBIX YUECOHBIX
CUTyalMsIX, B TOM YHCJIC MPU CO3JaHUM YYCOHBIX IPOCKTOB B 00JIACTH
busuky;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAWTh apPryMEHTHI IS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHH, 3a/aBaTh MapaMeTpbl U KPUTEPUH
pEIICHMUS;

aHANMM3UPOBATh TIOJYYCHHBIC B XOJIC PEIICHUS 3a]addl Pe3yJbTaThl,
KPUTHYECKA OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3alaud B 0Opa3oBaTEILHOM
NEATEILHOCTH, B TOM YHCJIC TIPH U3yYCHUH (PU3HKH;

JaBaTh OIIEHKY HOBBIM CUTYAIHsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;
yMETh TEPEHOCUTh 3HAHHWS 10 (U3WKE B MPAKTHYECKYIO 00JacTh
KU3ZHEIESITeIbHOCTH;

YMETh WHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IacTeH;
BBIJIBUTATh HOBBIC UJICH, MPE/IaraTh OpUTHHAIBHBIC ITOIXO0bI U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aJTbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ nundopmanueii:

BJIAJICTh HABBIKAMH TOJy4eHUs] WHGOpMAHK (HU3HIECKOTO COJMCPKAHUS
W3 MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYILIECTBISATH IOUCK,
aHaJIM3, CUCTEMATHU3AIMI0 M WHTEPHpPETAlnI0 HHPOPMAIUU Pa3TUYHBIX
BUJIOB U (hOPM MIPECTABICHUS;

OLICHUBATh JJOCTOBEPHOCTHh HH(OPMAIIUH;

UCIIOJIb30BaTh CPEACTBa HMHGOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUM B  PEIICHUM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpraHMU3allMOHHBIX 337a4 C COONIOJIeHHEM TpeOOBaHUN SPrOHOMUKHU,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PEeCcypcocOepeKeHUs, MPaBOBBIX WU
ATUYECKUX HOPM, HOPM UH(OPMAIITMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MYECKOTO COJEP’KaHMsI B PA3IMUHBIX (PopmaTax ¢
y4€TOM Ha3HaueHUsT WHGOpPMAllMM U 1EJIEBOM ayJuTOpHUM, BBHIOUpas
ONTUMAJIbHYIO ()OPMY MPECTABICHUS U BU3yaTU3allUH.

KoMMmyHHKaTHBHbBIE YHMBeEpPCAJIbHbIE Y4eOHbIe TeHCTBUSA:



OCYIIECTBJIATh OOIIEHWE Ha ypokax (U3NKK W BO BHE-yPOYHOU
JeSITEIbHOCTH;

pacmo3HaBaTh MNPEINOCHUIKM KOH(DIUKTHBIX CHUTyalldii W CMsT4aTh
KOH(JIMKTBHI;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W WCIOJh30BaTh  MPEUMYIECTBA  KOMAHIHOW U
VHAUBUIYAIbHON paboThI;

BbIOMpATh TEMATHUKy U METOJbI COBMECTHBIX JACHCTBHI C y4€TOM OOIIMX
WHTEPECOB ¥ BO3MOKHOCTEH Ka)XI0T0 WieHAa KOJIJICKTHBA,;

NpUHUMATh 1EJIM COBMECTHOW JEeATEIbHOCTH, OPraHu30BBIBaTh H
KOOPAMHHUPOBATh JIEHCTBUS MO €€ JOCTHKEHHIO: COCTaBJISITh IUIaH
JEHCTBH, pacpeaessiTh POJid ¢ YI4ETOM MHEHHH YYaCTHUKOB, 00CYKAaTh
pe3yNbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIa/Ja M KaXKJIOr0 YYaCTHMKAa KOMAaHJbI B
OOIIMii pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE TPOEKTHI, OLIEHWBATH HJEU C TO3UIMH HOBHU3HBI,
OPUTHHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYHIIECTBJISATh TO3UTUBHOE CTPATETMYECKOE IOBEJCHHE B Pa3IUYHBIX
CUTyalusiX, MpOSBIATH  TBOPYECTBO U  BOOOpaxkeHHe,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIE YUeOHbIE TelHCTBHUS
Camoopranuszanus:

CaMOCTOSITENIFHO ~ OCYUIIECTBIIATh  [O3HABATENbHYIO JESATEIBHOCTh B
obnmactu (U3MKM M aCTPOHOMHH, BBISBISATH MNPOOJEMBI, CTaBUTh H
dbopmyIMpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUJIAaH PEIIEHUS PACUETHBIX M KA4€CTBEHHBIX
3a[a4, TUTaH BBIMOJHEHUS MPAKTHYECKOH pabOThI ¢ y4ETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmiupsATh  paMKM ~ y4eOHOro MpeAMEeTa Ha OCHOBE  JINYHBIX
MPENOYTECHUN;

JienaTb OCO3HAHHBIN BBIOOpP, ApryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMIMH B 00JIaCTH
(GU3MKHM, TMOCTOSHHO TOBBIIIATH CBOW OOPa30BATENBHBIA U KYyJIbTYpPHBIN
YPOBEHB.

CaMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTE/JIEKT:



JIaBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTUBBI B IESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISIM;

BJIaJICTh HAaBbIKAMM  TO3HABATEIbHON pedueKCMH KaK OCO3HaHUS
COBEPILIAEMBIX JIEMCTBUN M MBICIUTEIbHBIX MPOILIECCOB, UX PE3YILTATOB U
OCHOBaHUI;

UCIIONB30BaTh MNpUEMBI pediieKCuu IJii OLEHKHW CUTyaluH, BbIOOpa
BEPHOTO PEIICHUS,

YMETh OILICHWBATh PUCKH M CBOCBPEMEHHO NPUHUMATh PEUICHHS IO KX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M ApryMEHTBI JAPYTUX IpPU AHAIU3E PE3YJIbTaTOB
JIESATCIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHUBBI M ApryMEHTBI JAPYTMX IPU AHAIU3E PE3YJIbTaTOB
JICATEIILHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMHUOKH.

B mponecce gocTHKEHHSI JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUSI IPOrpamMMbl I10
¢u3nke U1 ypOBHA CpeaHero ooOmero oOpa3oBaHUA Yy 00y4aroluxcs

COBEPIIICHCTBYETCS AMOIMOHAIILHBIN UHTEJJIEKT, MpenoIaratomi
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HaHHMs,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

AMOLIMOHAJIBHOE COCTOSIHUE, BUAETh HAMPABICHUS Pa3BUTHSI COOCTBEHHOMN
AMOLIMOHAJIEHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHUs, BKJIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K
HYMOLIMOHANBHBIM U3MEHEHUSIM U TPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOIIEH CTpEeMIIEHUE K JOCTH)KEHUIO LENH
U ycrexy, ONTHUMH3M, THUUATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOIA U3
CBOHMX BO3MOKHOCTEH;

SMMATHM, BKJIIOYAIOMEH CIOCOOHOCTh IOHMMAaTh 3MOLMOHAJIBHOE
COCTOSIHME JPYIMX, YYMTBIBaTh €ro IpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M COIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTh  BBICTPAaUBATh
OTHOIIEHUSI C JAPYTUMH JIIOJbMH, 3a00TUTHCS, MPOSIBISTH HHTEPEC U
paspemniatb KOHQIUKTHI.

IMPEAMETHBIE PE3YJIBTATDI



K xonmy oOyuenuss B 10 knacce mipeIMETHBIE pe3yNbTaThbl Ha YIIIyOJIEHHOM
YPOBHE JTOJIKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y O0YHArOIINXCSI YMEHUMN:

MOHUMATh POJib  (U3UKA B  SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
HKOJIOTHYECKON, COIMANIbHOW U JATUYECKOW cdepax AesTelbHOCTH
4eJioBeKa, POJib U MECTO (PM3MKU B COBPEMEHHOM HAayYHOW KapTHHE MHUpA,
3HAUYEHUE OIMCATENIbHOM, CHUCTEMAaTU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTUYECKON  (PyHKIMNA  (U3MYECKOM TEOpUHM —  MEXaHUKH,
MOJIEKYJIAPHON (U3UKU M TEPMOJMHAMUKH, POJIb (HU3UUYECKON TEOpUuu B
dbopMHUpPOBaHUHM MIPEACTABICHHUMN O (PU3UIECKON KaPTHHE MHPA;

paziuyath YCIOBUSI NPUMEHUMOCTH Mojeleld (u3nueckux Ten u
MPOLIECCOB (SIBJICHUM): HWHEpIMalbHasi CUCTEMa OTCcuéra, aOCOJIOTHO
TBEpIOE TEJI0, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JBHXKECHHE,
CBOOO/JHOE mMajeHue, alCOoNTHO ymopyras aedopmaiusa, aOCOIIOTHO
yapyroe v abCOIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIAKOCTH
U TBEPAOro (KpUCTAIUTMYECKOI0) Teja, UACabHbIN ra3, TOUeUHBIN 3apsij,
OJTHOPOJHOE JIEKTPUYECKOE MOJIE;

paziuyath YCJIOBHUSL (TpaHUIIbl, O0JacCTH) MPUMEHUMOCTH (DPUBNUECKUX
3aKOHOB, MOHMMAaTh BCEOONMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh HCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBSICHATH MEXAaHMYECKHE IIPOLIECCHl W  SIBJICHMS,
UCIIOJIB3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JBM)XEHUS, (POPMysIbl KUHEMATHUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3zoBanus [amumess AJis CKOPOCTH U TepeMeleHus,
3akoHbl HploTOHa, TmpuHUOMI  OTHOCUTENbHOCTH [anuies, 3akoH
BCEMUPHOTO TATOTEHUSI, 3aKOHBI COXPAHEHUSI UMITyJIbCa U MEXaHUYECKOU
DHEPIruM, CBSI3b PaOOTHI CHJIBI C M3MEHEHHEM MEXaHWYeCKOW HHEepruu,
YCIOBUSL pAaBHOBECHS TBEPIOro Tena), NOPU OSTOM HCHOJb30BaTh
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCJIOBUS
MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anunes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIIyJIbCa H
MEXaHUYECKON PHEPTUH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAJTU3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLIECCHI U SIBICHUS, UCTOJIb3Ys
ocHoBHble moJsoxkeHuss MKT u 3akoHbl MoJekysipHONM GU3UKH U
TEPMOJMHAMHUKY (CBSI3b JIABJICHMS] HWJEAIBHOTO Ta3a CoO CpeaHeH
KUHETUYECKOW JHEpPruer TEIUIOBOrO JBHXKEHUS W KOHILIEHTpPALMEHd €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEM KUHETUYECKOU
SHEPruel TErIoBOro ABMKEHUS €r0 YacTHIl, CBSI3b JIABJICHUS UACATbHOTO
raza C KOHUEHTpPAalUHUEW MOJIEKYJl M €ro TEMIIEpaTypoil, ypaBHEHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUsl SHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BATH
MaTeMaTH4YECKOE BBIDAXKEHNE  3aKOHOB, YKa3bIBATh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—Knanenpona;

aHAJIM3UPOBaTh M OOBSCHATH JNEKTPUUYECKUE SIBICHMS, HCIIONb3Ys
OCHOBHBIE ITOJIOKEHUS W 3aKOHBI 3JEKTPOJWHAMUKHU (3aKOH COXPaHEHHUS
IIEKTPUYECKOTO 3apsna, 3aKOH Kyiona, MTOTEHIHAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJI, MPUHLUI CYNEPIO3UIUN IIEKTPUUECKHUX
IIOJIEN, TIPHM OTOM YyKas3blBas YCIJIOBHsS IPUMEHHUMOCTH 3akoHa Kyiiona, a
TaK)K€ MPAKTUYECKH BAXKHBIE COOTHOILIEHUWs: 3aKOHbI OMa s ydacTka
Henu W JJid 3aMKHYTOM JJIEKTpUYECKOW uenu, 3akoH Jlxoynsa—JleHua,
npaswia Kupxroda, 3axonsr @apazest 1uist 2JI€KTPOIN3a);

ONHUCHIBaTh (PU3MYECKHE MPOLECChl U SIBICHUSA, HCIOIb3Ys BEIUUYHMHBIL:
IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CWJIBI, JaBJEHWE, NOTCHUUAJIbHAS DJHEPIUsl, KUHETHYECKAas
DHEpPrusi, MEXaHUYeCKas SHeprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWIA TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHMs, MOIIHOCT,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3eMi€il BOMM3M €€ IMOBEPXHOCTH,
HEprus ymnpyro gedopmanuu MpPYKUHBL, KOJIMYECTBO TEIJIOTHI,
abcoytoTHasl TeMIieparypa Teia, padoTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEpPrusl WUACAIBHOTO OJHOATOMHOIO Trasa, paboTa HAEaTbHOrO Tasa,
OTHOCHUTENBbHASA BIAXHOCTH Bo3ayxa, KIIJ[ waeanpHOro TermioBoro
JBUTATEIIA; JIEKTPUUECKOE MOJIE, HAIPSHKEHHOCTD JIEKTPUYECKOTO MOJIs,
HaIpsDKEHHOCTh  IIOJISL TOYEYHOI'O 3apsija WM 3apspKeHHOro 1apa B
BAKYyME W B JUDJEKTPUKE, IIOTEHIMAN DJIEKTPOCTATUYECKOrO IO,
Pa3HOCTh  MOTEHLMAIOB, JJEKTPOABWKyLas CUja, CWIa  TOKa,
HalpsKEHUE, MOIIHOCTh TOKA, OJJIEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COIPOTHUBIICHHE Yy4YacTKa LENU C IOCIEA0BATEIbHBIM U
[IapaJUIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS DIEKTPUUECKOTO MOJIS
KOHJICHCATOPa;

OOBSCHATH  OCOOEHHOCTH  NpPOTEKaHUs  (U3NYECKUX  SBIICHUIL:
MEXaHUYECKOE [JIBHJKEHHE, TEIUIOBOE JIBM)KCHHME 4YacTHUL] BEIIECTBa,
TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE JBIKEHUE, AU(PQY3usi, HCIapeHue,
KUIIEHNE W KOHJEHCAIMs, IJIaBJICHHE U KPUCTAJUIN3aLMs, HAIIPaBJIEHHOCTh
TEIJIONEPENauH, MIEKTPU3ALUs TeJl, SKBUIIOTEHIUAIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO IIPOBOIHUKA,

MPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
IPYrol C  HCIOJb30BAaHUEM  NPSAMBIX  HM3MEPEHHUH, IIPU  3TOM
KOHCTPYUpPOBaTh YCTaHOBKY, (DPUKCHPOBATh pPE3YyJbTaThl IOIYyYEHHOU
3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BUAE TIpapuKoB C Y4ETOM



a0COJIFOTHBIX OTPEUTHOCTEN U3MEPEHHU, 1eJIaTh BBIBOIbI IO pe3yjibTaTaM
UCCIIETOBAHMUS;

MPOBOAUTh KOCBEHHbIC H3MEpEHMs] (U3UUYECKUX BEIWYUH, MPU ITOM
BBIOMPATh ONTHUMAIbHBIA METOJI U3MEPEHHUs, OLIEHUBATh a0CONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH PSMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH OMBITHI O MPOBEPKE MPEJIOKEHHONW TUIOTE3bI: TIJIaHUPOBATh
AKCIEPUMEHT, COOUPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATH
MOJIyYECHHbIE PpE3yJIbTaThl U JI€JIaThb BBIBOJ O CTaTyCce NPEIJIOKEHHOU
TUIIOTE3bL;

coOJiro1aTh MpaBuiia OE30MacHOr0 TPy/la MpU MPOBEACHUU UCCIIEI0BaHUN
B paMKax Yy4yeOHOro DJKCIIEpUMEHTa, MpaKTUKyMa M  y4eOHO-
HCCIIEIOBATENIbCKOM W TPOEKTHOM JEATEIIbBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIHLHBIX YCTPOUCTB U 1a00PaTOpHOTO 000PYAOBAHNS;

pemiaTe pacy€THBIE 3aJayd C SIBHO 33JaHHOW W HESIBHO 3aJaHHOU
bu3nUecKkol MO/IeNIbI0: Ha OCHOBAHMM aHaJIN3a YCIOBHUS OOOCHOBBIBATH
BBIOOp (U3MYECKOH MOJEIM, OTBeYaronield TpeOOoBaHUSIM  3aJadu,
NPUMEHATh  (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJaThl
bu3UYECKUX TEOpUN MpPHU HCMOJB30BAHUM MATEMAaTUYECKUX METOJ0B
pelIeHus 3a/1a4, MPOBOJUTh PACUYETHl HA OCHOBAHUH UMEIOIINXCS JAHHBIX,
aHaJIU3UPOBaTh PE3yJNbTaThl U KOPPEKTHUPOBATh METOAbl PEIICHUS C
Y4ETOM MOJIYYEHHBIX PE3yJIbTaTOB;

pemaTth Ka4yeCTBEHHBIC 3ajadyM, TpeOylollue NPUMEHEHUs] 3HAHUM U3
pa3HbBIX pa3aeioB Kypca (PU3UKH, a TAKKE UHTETpalliy 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJAa: BBICTPAaUBaTh JIOTHYECKYIO
LETOYKY PaCCyXACHUN ¢ OMOPO Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3NYeCcKue SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JUIA OOBSICHEHUS OCHOBHBIX
MPUHLIUANOB PadOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
U TEXHOJIOTUYECKUX MPOIECCOB;

NPUBOAUTH MPUMEPHI BKIAJa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, B OOBSCHEHHUE IPOIIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTU;

aHaJU3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JESATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU IIPOLIECCAMH, C
MO3ULIMN IKOJIOTUYECKON 0€30MaCHOCTH, MPECTABICHUN O pallMOHATILHOM
MPUPOIOIOIL30BaHUH, & TAKXKE PaA3yMHOM MCIOJIb30BAHUM JOCTHKEHUMN
HAYKM ¥ TEXHOJIOTHUM [UId JAJIBHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
0O0IIIECTBA;



MPUMEHATh Pa3lInYHbIE CIOCOOBI paboThl ¢ WH(popmarmen (HU3NIECKOTO
COJIEp)KaHUSI C MCIOJIb30BAHUEM COBPEMEHHBIX HMH(MOPMALMOHHBIX
TEXHOJIOTUM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbBIE
TEXHOJIOTUM JUIsl TIOMCKA, TEepepadOTKM M TpEeAbsIBICHUS Y4eOHOM U
HAyYHO-TIOMYJISIPHON MH(OpMAIK, CTPYKTYpUPOBAHUS U UHTEPIIPETAIIIU
uH(popManuu, MOITYYEHHOM W3 pa3IM4YHbIX HCTOYHUKOB, KPUTHYECKH
aHaNM3UMpOBaTh  MOJIydyaeMyl0  HWH(OpManui W OIEHUBaTh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHWKA HH(POPMAIINH;

HPOSIBIISIT OpraHu3allOHHbIE U M03HABATEJIbHbBIE yMEHUs
CaMOCTOSATENILHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHUW B Ipoliecce
BBITNIOJTHEHUSI IPOEKTHBIX U YU€OHO-UCCIIEIOBATENbCKUX padoT;

paboTath B TpynIe € HCIOJIHEHUEM pPAa3IUYHbIX COLUAIBHBIX POJIEH,
IJIaHUPOBATH PAa0OTy TPYMIbl, PALIMOHAIBHO PACIPEACIIATh AEATEIbHOCTD
B HECTAHJIAPTHBIX CUTYyallMsX, aJ€KBATHO OIIEHWBATh BKJIaJ KaXIOro W3
YYaCTHUKOB I'PYMIIbl B PELICHHE pacCMaTpUBAEMOM MPOOIeMBbl;

NPOSIBIISITH MOTUBALIMIO K OyAyiied npodeccCHOHaIbHOM AeATEIbHOCTH 1O
CHENHUATBHOCTIM (DPU3UKO-TEXHUUECKOTO MPOpUIISL.

K koniy oOyuenus B 11 Knacce mpeaMeTHbIE pe3yJbTaThl Ha YTIyOJIEHHOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YyYAIOIIUXCS YMEHU:

MIOHUMATh POJb (U3UKH B OKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M 3TUYECKOU cdepax NesTENbHOCTH YeNI0BeKa, POJib U MECTO
GbU3MKM B COBPEMEHHON HAy4yHON KapTUHE MHUpPa, pOJib ACTPOHOMHH B
IIPAKTUYECKOM  JCSATEIIBHOCTH YEJIOBEKA U JAJBHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUYECHUE OINHCATENIBHOM, CHUCTEMAaTU3UPYIOLIEH,
OOBSCHUTENBHON M MPOrHOCTUYECKON (YyHKUMNA (PU3NYECKOH TEopuu —
IEKTPOJAUHAMUKH, CIIEUAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢u3uku, poib (pusnueckoil Teopuu B (HOPMUPOBAHUU IPEACTABICHUH O
bu3ndecKo KapTHHE MHUpPA, MECTO (PU3MUECKOW KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUIN O IPUPOIE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (PU3MYEeCKux Tel |
IPOLECCOB (SIBICHUN): OJHOPOAHOE OJJIEKTPUUYECKOE U  OJHOPOJHOE
MarHMTHOE IOJIs, TapMOHUYECKUE KOoJeOaHus, MaTeMaTUYeCKUil MasTHUK,
UJICaJbHbIA TPYXUHHBIA MAasTHUK, TAPMOHMYECKUE BOJIHBI, WJICAIBHBIN
KoJeOaTeNbHbI KOHTYP, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO Si7Ipa U
KBaHTOBOM MOJICJIU CBETA;

pa3nuyaTh YCIOBUS (TpaHUIbl, OO0JIACTH) MPUMEHUMOCTH (U3NUECKUX
3aKOHOB, TTOHMMAaTh BCEOOHIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYECHHOCTH HCIIOIb30BAaHUS YaCTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIC MPOIECCH U SIBJICHHS,
UCIIONB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI AJIEKTPOJAMHAMUKH U
CIEUMAIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpPaHCHUS
ANEKTPUYECKOro 3apsiga, cuia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuMH, npaBwio Jlenma, cBsi3zp  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJCKTPUUECKOM IIeMd CO CKOPOCTHIO
W3MEHEHHMS  CHJIBI  TOKa,  TOCTYyJIaThl  CHEIMaJbHOM  TEOpHUHU
OTHOCUTEIBLHOCTH DUHIITEHHA);

aHATM3UPOBATh U OOBIICHATH KBAHTOBBIE MIPOIIECCHI U SIBJICHHS, UCIIOJIB3Y I
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
dotordpdexra, mnepBbli U BTOpoM mocTynarsl bopa, mnpuHUUDN
COOTHOIICHHS HeompeaenéHHocTel ['elizeHOepra, 3aKOHBI COXpPaHEHUS
3apsiIOBOTO M MAacCOBOT'0 YHCENI U DHEPTUU B SJICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO paciaja);

ONMKCHIBATh (PUBNYECKHUE TMPOLIECCHl U SBJICHUS, HCIOJb3YysS BEIMYUHBI:
HaIMpsHKEHHOCTh AJIEKTPUUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATUYECKOTO
MOJsl, PA3HOCTh TMOTEHIHANIOB, DJIEKTPOJBWKYINAS CUJA, WHIYKIUS
MarHUTHOTO IOJIsi, MarHUTHBIM MOTOK, cujia AmIepa, UHIAYKTUBHOCTb,
ANEKTPOABMKYIIAsl CUJAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIs
MPOBOAHUKA C TOKOM, PEISTUBUCTCKUNA WMIYJIbC, IOJIHAS JHEPTUs,
SHEPrusi MOKOS CBOOOJHOW YACTHUIbI, SHEPrusi WM UMMOYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsJl sAJipa, SHEPTUsl CBA3M S/Ipa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PUIUYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHTYKIIUSI, CAMOWHTYKIIUS, PE30HAHC, HHTEPPEPECHITHS
BOJH, Judpakmusi, IUCIEPCHs, TIOJHOE BHYTPEHHEE OTpaXKEHUE,
dbotoanekTpuueckuii 3hdext (dhororddexrt), ampda- u Oera-pacnaabi
anep, raMMa-uslydeHue sjep, (PU3NYECKUe MPHUHIUIBI CIEKTPaTbHOTO
aHanu3a u paboThI Ja3epa;

OMpENENATh HAMPABJICHUE HWHAYKIIMM MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3/JaBAEMOE INIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PACCUUTHIBATH €T0 XapPAKTEPUCTUKH;

MPUMEHSThL OCHOBOIIOJIATrarolMe aCTPOHOMUYECKUE TOHSTHUS, TEOPUH U
3aKOHBI JJIA aHaidu3a M OOBACHEHHS  (PU3UYECKUX  MPOIECCOB,
MPOUCXOSIINX B 3BE37aX, B 3BE3MHBIX CUCTEMAX, B MEXKIaJaKTUYECKOU
cpeje; ABUKEHUsI HEOECHBIX TeJl, IBOJIIOIUU 3BE3/] U BeeneHHoi;
MPOBOAUTh HCCJIEAOBAaHUE 3aBUCUMOCTEM (PU3MUECKUX BEIMYHMH C
UCIIOJb30BAaHUEM TMPSIMBIX HW3MEPEHUN, IMpPU OSTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCUpPOBaTh pE3yJbTaThl IOJYYEHHON 3aBUCUMOCTHU



bu3ndecKkux BeTMYMH B BHUAC TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEPEHMi, JelaTh  BbIBOABI IO  pe3yibTaTam
UCCJIeI0BAHNUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3UYECKUX BEITUYHH, IMPU STOM
BBIOMPATh ONTHUMAIBHBIA METOJl U3MEPEHUs, OLICHUBATh a0COIIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIYYECHHbIE PpE3yJIbTaThl U JI€JIaThb BBIBOJ O CTaTyce MPeI0KEHHOU
TUIOTE3BI;

OMMUCHIBATh METO/IbI IOJIYYEHHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;
co0uro1aTh mpaBmiia 6€30MacHOTO Tpyia IPU MPOBEIECHUHN HCCIEA0BaHUN
B paMKax yd4eOHOro OKCIEpPUMEHTa, MpakTUKymMa U  y4eOHo-
HCCIIEIOBATEIIbCKOM M IPOEKTHOM JEATENBHOCTH C HCIIOJb30BAHUEM
U3MEPUTEILHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYAOBAHMUS;

pelaTth pacy€THhIE 3aJadyd C SBHO 3aJaHHOW MW HESBHO 3aJaHHOM
(U3MYECKON MOJIENbI0: HAa OCHOBAaHWM aHalu3a YCJIOBHUS BBIOMPATH
bu3znyeckue MoJenau, OTBeyaroue TpeOOBaHUSAM 3aJayd, MNPUMEHSThH
bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3UUYECKUX TEOPHil
IpU  HCIHOJB30BAHUM MATEMATHYECKUX METOJOB pEUIEHUs 3ajaad,
MPOBOJIUTH PAacUY€Thl HA OCHOBAHWM MMEIOIIMXCS JTAaHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bl PEIICHUS C YUYETOM MOIYYEHHBIX
pE3yNbTATOB;

pemaTh KayeCTBEHHbIE 3ajauyd, TpeOylollre NPUMEHEHHS 3HAHUN U3
pa3HBIX pa3feinoB Kypca (PU3UKH, a TaKKe WHTErpaliil 3HAHUW U3 IPYTHX
NPEJAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPaMBaTh JIOTMYECKYIO
LEMOYKY PACCYy AEHUN C OOPON Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UIECKUE SIBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
MPUHIMIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOJIUTh MOPUMEPHI BKIAJla POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pPa3BUTUE HAyKHU, B OOBSCHEHUE IPOLIECCOB OKPYKAIOLIETO
MHpAa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUI;

aHAIM3UPOBATh U OIEHUBATH MOCIEACTBHUS OBITOBOW M TTPOU3BOICTBEHHON
NEATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (PU3MYECKUMHU MPOLECCaMH, C
MO3ULIMNA 3KOJIOTMYECKON 0€30MaCHOCTH, MPEACTABIECHUN O pallMOHATIBHOM
MIPUPOJOIIOIB30BaHUM, & TAKKE PA3yMHOM MCIIOJIb30BAHUU JOCTHUKEHUN



HAyKd M TEXHOJOTMM JUIsi JaNbHEWIIEro pa3BUTHUS YEIOBEYECKOTO
0OIIIEeCTBA;

NPUMEHATh pa3lIMyHble crocoObl padboThl ¢ MH(poOpMaluel Gu3nIecKoro
COJIep)KaHUsI C MCIOJIb30BAaHHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX
TEXHOJIOTHM, IpU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(POpPMAIMOHHBIE
TEXHOJIOTUM JUIsl TOMCKA, NEepepadOTKM M TpEeAbsSBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON WH(DOpPMAIMK, CTPYKTYPUPOBAHUS M UHTEPIIPETALINN
uH(pOpMalLlMK, MOJYYEHHONM U3 Ppa3IuYHbIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UpPOBaTh  MOJy4YaeMyl0  HMHQPOpPMAIMI0O U  OIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJKM3a UCTOYHMKA UH(POPMALINH;

HPOSIBIISATH OpraHU3alMOHHbIE U [O3HABaTEJIbHbIC YMEHHUS
CaMOCTOSAATEJILHOTO ~ NPUOOPETEHMs] HOBBIX 3HAaHUW B Ipolecce
BBIIIOJIHEHHUSI IPOEKTHBIX U Y4eOHO-UCCIIEI0BATEIBCKUX PadOT;

paboTaTth B TpyHIe C HCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy IPyMIbl, PAlMOHAIBHO PaclpeaeiaTh AeSITeIbHOCTh
B HECTaHJAPTHBIX CHUTYyaIHMsIX, aJI€KBaTHO OIIEHWBATH BKJIAJ KaXJOro U3
YYaCTHUKOB TPYTIIBI B PEHICHHE PACCMATPUBAEMO MPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyayiied mpodeccuoHanbHOM NeITeTbHOCTH 10
CHEIUATBHOCTIM (GUZUKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoasubie | IlpakTunueckue
n/n NMporpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypchl
Pa3zaen 1. HAYYHBIIA METO/ ITO3HAHUSI IIPUPO/IbI
1.1 Ha i METOJI TIO3HA 0 6 bubamorera
. YHBIA METOJI IO3HAHUS TPUPO,IBI
Y A PHPOA LIOKhttps://m.edsoo.ru
Hroro mo pazneny 6
Pa3nen 2. MEXAHUKA
bubnnoreka
2.1 Kunemartuka 10 1 [IOKhttps://m.edsoo.ru
bubnnoreka
2.2 Junamunka 10 L{OKhttps://m.edsoo.ru
bubnmnoreka
2.3 CraTuka TBEpIOro Tena 5 1 L{OKhttps://m.edsoo.ru
bubnnoreka
2.4 3aKOHBI COXPAaHEHHS B MEXaHUKE 10 1 LOKhttps://m.edsoo.ru
Hroro o pasueny 35
Pa3nen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1 bubnuoreka




IHOKhttps://m.edsoo.ru
bubnuoTeka
3.2 Tepmoaunamuka. TemIoBbe MaIMHEI 20 1 L{OKhttps:/m.edsoo.ru
33 ArperaTHble cocTosiHUS BelecTBa. dDa3oBbie 14 1 brbanorexa
. Hepexos! LIOKhttps://m.edsoo.ru
Hroro mo pazneny 49
Pa3nen 4. DJIEKTPOAUHAMUKA
bubnuoTeka
bubnuoTeka
4.2 ITocTOSIHHBIN JIEKTPUYECKUI TOK 24 1 OKhttps:/m.edsoo.ru
bubnmnoreka
4.3 Toxku B Pa3IMIHBIX Cpeaax 6 HOKhttps://m.edsoo_ru
Wroro no pazueny 54
Pa3zaen 5. PUSMYECKUM TIPAKTUKYM
bubnuoteka
A o i 1 1
5 U3WYECKUN TIPAKTHKYM 6 6 LIOKhttps://m.edso0.ru
Hroro mo pazneny 16
PesepBHOE BpeMs 10 bubmmorexa
P P [TOKhttps://m.edsoo.ru
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 8 16




11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHuUe pa3esioB H TeM nugpoBbIe
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
MpOrpaMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoTbI
pecypchl
Paznen 1. 9JIEKTPOAUHAMUKA
bubnuorexa
11 MaruurHoe nose 14 L{OKhttps://m.edsoo.ru
bubnmnoreka
1.2 DNeKTpOMarHUTHAS WHIAYKIIHSI 13 1 LOKhttps://m.edsoo.ru
Wroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
bubnmnoreka
2.1 Mexanunueckue KojaeOaHus 10 [{OKhttps:/m.edso0.ru
bubnmoreka
2.2 DneKTpOMarHUTHbIE KOJIeOaHUs 15 L OKhttps:/m.edsoo.ru
93 MexaHUUeCKUe U AIEKTPOMArHUTHBIC 10 1 bubimorexa
: BOJIHEL [HOKhttps://m.edsoo.ru
bubnuoreka
24 OnTuka 25 1 LIOKhttps://m.edsoo.ru
Hroro no pazueny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJIBHOCTH




bubmmoreka

3.1 O CTO 5
CHOBBL [HOKhttps://m.edsoo.ru
Hroro no pasueny 5
Paznen 4. KBAHTOBAS ®U3UKA
bubnuoreka
4.1 KopnyckynsipHO-BOTHOBOH Ayanu3m 15 LIOKhttps://m.edsoo.ru
bubnuoreka
4.2 dusnKa atoma S [IOKhttps://m.edso0.ru
43 ®du3rKa aTOMHOTO SIJIpa U 3JICMEHTapHBIX 5 bubmotera
. —— [HOKhttps://m.edsoo.ru
Hroro mo pazneny 25

Pasnea 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU

bu6
5.1 DJeMEeHThl aCTPOHOMMHU U aCTPOPUIUKU 12 HP(I)£:§;::I/{/;B dsoo.1u
Wroro no pazneny 12
Pazzen 6. PUSUUECKUN IPAKTUKYM
bubnuoreka
6.1 () 7 16 16
HSHHCCKHH HIPAICTEyM [TOKhttps://m.edsoo.ru
Hroro no pazneny 16
Paznen 7. OBOBLIAIOIIEE IOBTOPEHHUE
CucreMmaruzanus 1 0000neHne
bubnuoreka
7.1 MIPEIMETHOTO COAECPKAHUSI U OIbITA 15

JeSITeTLHOCTH, IPUOOPETEHHOTO PH

HOKhttps://m.edsoo.ru




n3ydeHuu kypca pusuku 10 — 11 kmaccos

Hroro no pazgeny 15
PesenBHOE Bbe 10 bubnuoreka
BH BpEMA
esep p [IOKhttps://m.edsoo.ru
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHBbIE
Ne ara u(ppoBbIE
n/n Tema ypoxa Bcero Kontpoapibie | Ipakririeciite §3yqeﬂnﬂ :)lﬁg;l;onaTeanme
padoThbI padoThbI pecypenI
1 ®dusuka — pyHgamMeHTanpHas HayKa O 1 bubanorexa
npupoje IOKhttps://m.edsoo.ru
2 HayuHblii MeTOI TO3HAHUS U METOBI 1 bubnuoreka
uccienoBaHus GU3NYECKUX SBICHUN LOKhttps://m.edso0.ru
DKCIEPUMEHT U TEOPHs B MPOIIECCE bubnmoreka
3 no3Hanus npupoasl. Habmoaenue u 1 [OKhttps://m.edsoo.ru
SKCIIEPUMEHT B (pu3mKe
bubnuoreka
4 CnocoObl n3MepeHust PU3NYECKUX BETMUMH 1 L{OKhttps://m.edsoo.ru
AOCom0THAs U OTHOCUTETIbHAs bubnuoreka
5 MOTPEUTHOCTH U3MEPEHUH (HU3UIECKUX 1 [HOKhttps://m.edsoo.ru
BEJINYUH
MonenupoBanue B ¢pusuke. Poib u mecto bubnmoreka
6 ¢u3uku B OpMHUPOBAHUH COBPEMEHHOM 1 ITOKhttps://m.edsoo.ru
HAy4YHOM KapTUHBI MUPA, B TPAKTHUYECKON
NEITEILHOCTH JI0JIEU
Mexanunyeckoe aBuxenue. Cucrema bubnmoreka
7 orcuera. OTHOCUTENBHOCTh MEXaHUYECKOTO 1 [OKAhttps://m.edsoo.ru
neuxkenus. [Ipsmas u oOpaTHas 3a1aun




MEXaHHUKU

Pannyc-BekTOp MaTepualbHON TOYKH, €TI0
IIPOEKLUU HA OCU KoopAuHaT. Tpaekropus.

bubnmnoreka
[OKhttps://m.edsoo.ru

8
[Tepememenune. Cxkopocts. X npoekuuu Ha
OCH KOOpAUHAT
PaBHOMEpHOE IPAMOJIMHEWHOE IBUKEHUE. bubmmoreka

9 I'pacduueckoe onucanre paBHOMEPHOTO [TIOKhttps://m.edsoo.ru
MPSIMOJIMHEHOTO ABUKEHUS

10 CrnoxxeHue nepeMelieHnii U CKOPOCTEM. bubnnorexa
Pemenue 3a1a4 [TOKhttps://m.edsoo.ru
HepaBHoMepHOE nBHKeHME. MTHOBEHHAs bubnuoreka

11 cKopocTb. Y ckopenue. [IpssmonmHeitHoe [HOKhttps://m.edsoo.ru
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

12 I'padmueckoe onucanue MpsIMOIUHEHHOTO Bubmiorexa
JBUYKEHUS C IOCTOSIHHBIM YCKOPEHUEM HOKhitps://m.edsoo.ru
CBoOoaHoe majeHue. Y CKOpeHue bubnmoreka

13 CBOOOIHOTO MaICHUS. 3aBUCHMOCTh [OKhttps://m.edsoo.ru
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpaduku

14 JIBU>keHUe Tela, OpOIIEHHOT0 MO/ YIJIOM K bubnmorexa
FOPH3IOHTY I[TOKhttps://m.edsoo.ru
Kpuonuneiinoe npmxenue. [[BrxeHue mo bubanoreka
OKPY’KHOCTH. YTJIOBas ¥ JIMHEHAs I[TOKhttps://m.edsoo.ru

15 ckopocTs. [lepuon u yacrora.

[leHTpOCTpEMUTEIBHOE U TIOJIHOE
yCKOpeHue




KonTponbnas padora Nel no Teme

bubmmoreka

16 .
"Kynemaruka" I[IOKhttps://m.edsoo.ru
[Tepssiif 3akoH HetoToHa. MHEepinanbHbie bubnuoteka

17 cuctemsbl orcuéra. [IpunHiun [HOKhttps://m.edsoo.ru
oTHOCUTENbHOCTHU ["anunes.
HeunepuuanbHubie cHCTEMBI OTCUETA

18 Cuna. PaBHOIEliCTBYIOIIIAs cuiia. Bropoit bubmuorexa
saxon Herotona. Macca [OKhttps://m.edsoo.ru

19 Bzaumopericteue ten. Tperuit 3akoH Bubamorexa
HiroToHa IOKhttps://m.edsoo.ru

20 [Ipunnun cynepnosunuu cuil. Pemenue Bubmiorexa
3a/1a4 Ha IpUMeHeHue 3akoHoB HproToHa HOKhitps://m.edsoo.ru
3aKOH BCEMHPHOTO TATOTCHHUSI. bubnmoreka

21 OKBHUBAJIEHTHOCTb IPABUTALIMOHHON U I[TOKhttps://m.edsoo.ru
MHEPTHOM MaccChl

29 Cuna TSKeCTH M yCKOpeHHe CBOOOIHOTO bubnnorexa
NaxeHns [IOKhttps://m.edsoo.ru
JIBm>keHre HEOECHBIX Te U UX bubnuoreka

23 HMCKYCCTBEHHBIX CITyTHUKOB. [lepBas [HOKhttps://m.edsoo.ru
KOCMHUYECKasi CKOpocTh. 3akoHbl Kerepa

bubnmoreka

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena L{OKhttps://m.edso0.ru
Cuna tpenus. [Ipupoaa v BUABI CUITT TPEHUS. bubnuoteka

25 JIBM>KEeHUE B *KHMJIKOCTHU U ra3e ¢ yuéToM [TOKhttps://m.edsoo.ru

CHJIbI COIPOTUBJICHUA CPEABI




Jasnenue. ['mapocraTtnueckoe AaBiCHHE.

bubmmoreka

26 Cuna Apxuvena I[IOKhttps://m.edsoo.ru
AGcomoTHO TBepaoe Teno. [loctynarensHoe bubnnorexa

21 U BpalLlaTEJIbHOE IBUKEHUE TBEPOTO Teja HOKhttps://m.edsoo.ru
MOMEHT CUJIbI OTHOCUTEIBHO OCH bubnnorexa

28 spamenus, TL1e10 Cimbi ILHOKhttps://m.edsoo.ru
CrnosxeHue cuil, NPUIOKEHHBIX K TBEPAOMY bubnuoreka

29 teny. LlenTp TsxecTu Tena. Ycenosus I[TOKhttps://m.edsoo.ru
paBHOBeCHs TBepJ0ro Tena. Bumbl
paBHOBECHS

bubnuoreka

30 Pemrenne 3ana4 [IOKhttps://m.edsoo.ru
Konrponsnas padora no teme "/[unamuxka. Bubmorexa

31 CraTika TBepIOro Tema" [IOKhttps://m.edsoo.ru
Nmnynbc maTepruanbHOW TOYKH, CUCTEMBI bubnuoteka

32 MaTepuaibHbIX ToueK. LleHTp Macc cucteMbl [HOKhttps://m.edsoo.ru
MaTepuaabHbIX Touek. Teopema o
JBUKEHHUH LIEHTPa Macc
WMmynibe cuIbl M U3MEHEHHE UMITYJIbCa bubnuoreka

33 Tesa. 3aKOH COXPaHCHHS UMITYJIbCA. LIOKhttps://m.edsoo.ru
PeaktnBHOE NBHKEHUE
MoMeHT uMITyJIbca MAaTEPUAIILHON TOUKH. bubnuoreka

34 [IpencraBieHue o COXpaHEHUM MOMEHTA [TOKhttps://m.edsoo.ru
UMITYJIbCA B LIEHTPAIbHBIX MOJIAX

35 Pemrenue 3anau bubmmoreka




IOKhttps://m.edsoo.ru

PaGora cuiibl Ha MamoOM U HA KOHEYHOM
nepemenieHuu. ['paduueckoe

bubnuoreka
LIOKhttps://m.edsoo.ru

36
MpeACTaBICHUE PaOOThI CUITBI. MOIITHOCTH
CHJTBI
Kunernyeckas sneprus. Teopema 06 bubnmnoreka
37 M3MEHEHUN KMHETUYECKOU SHEPT U [OKhttps://m.edsoo.ru
MaTepuaIbHON TOUKU
[ToTeHnMa pHBIC M HETIOTCHIIMATBLHBIC CHITHI. bubnmoreka
38 [ToTenuumanbHas sHeprus. Bropas [OKAhttps://m.edsoo.ru
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMHUeCcKast CKOPOCThb. CBs3b bubnuoteka
paboTHl HEMOTEHITUATBHBIX CHII C [HOKhttps://m.edsoo.ru
39 W3MCHCHHEM MEXaHHUYECKON SHEePrun
CUCTEMBI Tell. 3aKOH COXPaHEeHUS
MEXaHHYECKON SHEepPrun
Yrupyrue u Heynpyrue CTOTKHOBSHHUS. bubnmnoreka
40 VYpaBuenue bepryum 115 uacabHON [HOKhttps://m.edsoo.ru
KUJKOCTU
a1 KoHTpossHas paboTa 1o TeMe "3aKOHEI BH6HHOTe.Ka
COXPAHEHHS B MEXaHUKe" IOKhttps://m.edsoo.ru
PazBuTue npencraBnenuid 0 npupoe bubnmnoreka
42 TemnoTbl. OcHOBHBIE MoOJ0keHuss MKT. [TOKhttps://m.edsoo.ru
Huddysus. BpoyHoBckoe n1BHKEHUE
Ctpoenue ra3000pa3HbIX, KUIAKUX U bubnuoteka
43 TBEPJbIX Ted. XapaKTep IBUKEHUS U [OKAhttps://m.edsoo.ru

B3aHMOJICHCTBUS YaCTHUI] BEIleCTBa




Macca u pa3Mepbl MOJIEKYJT (AaTOMOB).

bubmmoreka

44 Konunuectso Bemectra. [locTosiHHas I[IOKhttps://m.edsoo.ru
ABorajipo
45 Temnepatypa. TernoBoe paBHOBECHE. bubmuorexa
[xana enbcus [HOKhttps://m.edsoo.ru
bubnuoteka
46 Pemenue 3ana4 ILHOKhttps://m.edsoo.ru
bubnmoreka
47 WneanbHblii ra3. ['a30BbIe 3aKOHBI L{OKhttps:/m.edsoo.ru
48 VYpaBuenue Menaeneesa-Knaneipona. bubiuorexa
Permenue 3a1au [TOKhttps://m.edsoo.ru
49 AOcoroTHas TeMIiepaTypa. 3aKoH bubinorexa
TlansTona I[IOKhttps://m.edsoo.ru
50 W3omporeccsl B uealbHOM rase ¢ bubnnorexa
IIOCTOSIHHBIM KOJIMYECTBOM BCIIICCTBA HOKhttps://m.edsoo.ru
51 I'paduueckoe npeacraBieHue bubnnorexa
M30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa HOKhitps://m.edsoo.ru
bubnuoreka
52 Ocnosuoe ypaBaerrne MKT ITOKhttps:/m.edsoo.ru
bubnuoteka
53 Pemenne 3anau [{OKhttps:/m.edsoo.ru
54 CBs13b a0COTIOTHOM TEMIIEPATYPBI bubnuoteka




TEPMOJANHAMUYECKON CUCTEMBI CO CPETHEN
KMHETUYECKOM SHEpruel NOCTyIaTeIbHOTO
TEIIOBOTO ABUKECHUS €€ YaCTHL]

IOKhttps://m.edsoo.ru

O060011IeHNE U CUCTEMATU3ALMS 3HAHUHN 110

bubaunoreka

55 reme "OcHorsl MKT" IOKhttps://m.edsoo.ru
KonTponbhas pabora o teme "OCHOBBI bubnnorexa

56 MKT" [OKhttps://m.edsoo.ru
TepmoanHamuyeckas cucreMa. 3alaHue bubnmoreka
BHEIIHUX ycyioBuil 1t T/1 cucteMsl. [TOKhttps://m.edsoo.ru

57 BHernue v BHyTpeHHUE TapaMeTPhL.
[Tapametpsr T/l cucTemMbl Kak cpeaHue
3HAYEHMS BEJIMYHMH, ONTUCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOIMHAMUKH. bubnmoreka

58 Camonpoun3sBosbHas penakcanus T[] ILHOKhttps://m.edsoo.ru
CHCTEMBI K TETJIOBOMY PaBHOBECHIO
Mopenp naeanbHOro ra3a B bubnmoreka

59 TEPMOJIMHAMUKE. Y CJIOBUSA IPUMEHUMOCTH [OKhttps://m.edsoo.ru
3TOU MOJEIH

60 VYpaBHeHHE MeHneneeBa-K{aneﬁpOHa u E?ﬁ:;;:l;;:n dsoort
BBIPAXKECHHE JIJI1 BHYTPEHHEN SHEPTrUn S '
Bripaxkenue 1151 BHyTpEHHEH SHEPrUm bubnuoteka

61 OJTHOATOMHOTO HJECAJILHOIO Tra3a. LIOKhttps://m.edsoo.ru
KBasucrarnueckue u HecTaTHUECKUE
MPOLIECCHI

62 DnemeHTapHas paboTa B TEPMOJAHMHAMHUKE. bubnnoreka

Brruucnenue padoTs 1o rpaduky nporecca




Ha pV-auarpamme

IOKhttps://m.edsoo.ru

Tennonepez[aqa KaK CII0C00 M3MEHEHHS

bubaunoreka

63 BHyTpeHHeH 3Heprun T/l cuctemsl 6e3 ILHOKhttps://m.edsoo.ru

COBEpUIEHHS pabOTHI
bubmmoreka

64 KonBexknus, TernaonpoBoAHOCTb, U3ITyICHUE L{OKhttps://m.edsoo.ru
KonunyecTBo Temnorsl. TemnoéMKOCTh Tena. bubmmoreka

65 VY enbHas U MOJSIpHAs TEIIOEMKOCTH [OKhttps://m.edsoo.ru
BEILIECTBA. Y IeJbHAs TEIJIOTa CrOPAHUS
TOILUIMBA

66 Pacuér konuuecTBa TETUIOTHI PU bubinorexa
Temionepe/aye [TOKhttps://m.edsoo.ru

67 [TonsiTue 06 amuabaTHOM TpoIECCe. bubnuoreka
IlepBblil 3aKOH TEPMOAMHAMUKH HOKhitps://m.edsoo.ru
KonuuecTBo TemioTel v paboTa Kak MepbI bubnuoreka

68 M3MEHEHUs BHyTpeHHel sHeprun T/1 [HOKhttps://m.edsoo.ru
CHUCTEMBI
BTopoii 3aKk0H TEpMOJIMHAMUKH IS bubnmoreka

69 PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB. ITOKhttps://m.edsoo.ru
HeoOpaTumocTs IpUPOIHBIX TPOIECCOB

70 [TpuHIMIIBI 1ENCTBHS TEMJIOBBIX MAIIUH. bubnoreka
KI1JT [TOKhttps://m.edsoo.ru

71 MaxkcumanbsHoe 3Hadenue KII. Hukn brbmorexa

Kapno

LIOKhttps://m.edsoo.ru




bubmmoreka

2 Pemenue 3azaq L1OKhttps://m.edsoo.ru
DKOJIOTHYECKHUE aCTIEKTHI MCIIOJIb30BaHUS bubnuoteka

73 TETUIOBBIX ABHTaTeNeH. TermnoBoe [IOKhttps://m.edsoo.ru
3arpsI3HEHUE OKPYKAIOIIECH CpeIbl

bubnuoteka

74 Pemenne 3aaq LIOKhttps://m.edsoo.ru
O06o001IeHre U CHCTEMAaTH3aIis 3HAHUH 110 bubnuoteka

75 teme "Tepmonunamuka. TernaoBbie [TOKhttps://m.edsoo.ru
MaIIuHbI"

76 Kontponbhas paboTa o teme bubinorexa
"TepmoanHamuka. TeraoBsie MAIUHbBI" L{OKhttps://m.edsoo.ru
[TapooGpa3zoBanre 1 KOHICHCAIIHS. bubnuoteka

77 Hcnapenne n kunenue. Y 1eipHas TEIIoTa [HOKhttps://m.edsoo.ru
nmapooOpa3oBaHus
HaceimieHHbIe ¥ HEHACHIIIICHHBIE TTaPHI. bubnuoteka
KaduecTBenHas 3aBUCUMOCTD INIOTHOCTH U IOKhttps://m.edsoo.ru
JABJICHUSI HACBHIIIIEHHOTO IMapa OT

78 TEMIIEPATYPbI, HX HE3aBUCUMOCTH OT
00BbEMa HACKHIILIEHHOT O TTapa. 3aBUCUMOCTh
TEeMIIEPaTypbl KAUTICHUS OT JaBJICHUS B
KHUIKOCTH

29 BraxxnocTth Bo3yxa. AGCONOTHAS U brbmorexa
OTHOCHTEJIbHAS BIIAYKHOCTh LIOKhttps://m.edso00.ru

80 Pemenue 3amay bubanoreka




IOKhttps://m.edsoo.ru

Tépnoe teno. Kpucrainuyeckue u

bubaunoreka

81 aMmopdHbIe Tea. AHU30TPOIHS CBOMCTB ILHOKhttps://m.edsoo.ru
KpUCTAJIJIOB

82 [InaBnenue n KpucTaM3aus. Y AeiabHas Bubsmorexa
TeruioTa riaBneHus. Cyonumanus HOKhttps://m.edsoo.ru
Hedopmaruu TBEpaOTO Tena. PacTsxkenne u bubnmoreka

83 cxarue. Casur. Monyns FOwnra. Tpenen [TOKhttps://m.edsoo.ru
ynpyrux aegopmanuit
TemnoBoe pacuMpeHne XKUAKOCTENH U bubnuoteka

84 TBEPABIX TEJ. AHTAPMOHU3M TEILIOBBIX [TOKhttps://m.edsoo.ru
KOoJIeOaHUM YacTHI] BEIIECTBA

85 [IpeobpazoBanue sHEPTUH B (Pa30BBIX bubnnorexa
Hepexoax LIOKhttps://m.edsoo.ru

bubnmnoreka
86 YpaBHEHHE TEIUIOBOTO OamaHca LIOKhttps:/m.eds00.ru
bubnuoteka

87 Pemenne 3anau [{OKhttps:/m.edsoo.ru
[ToBepxHOCTHOE HaTsKeHUe. KanwisipHble bubnuoreka

88 sABJIeHUS. J[aBIeHNe 0 UICKPUBIECHHON [TOKhttps://m.edsoo.ru
MOBEPXHOCTHIO XKUAKOCTH. Dopmyra
Jlannaca
O000111eHNE U CUCTEMATU3ALMS 3HAHUN 110 bubanoreka

89 TeMe "ArperaTHble COCTOSTHUS BEIICCTBA. ILHOKhttps://m.edsoo.ru

®da3zoBbIe IEPEXOAHI"




KonTponbHas pabora no Teme "ArperatHeie

bubmmoreka

90 .
cocTosiHUs BenlecTBa. Da3oBbie nepexoab!"” LOKhips://m.edsoo.ru
DnekTpu3zauus Tei U €€ MpOosiBICHUS. bubnuoreka
o1 DnekTpuyeckuii 3apsia. /[Ba Buma [HOKhttps://m.edsoo.ru
AIEKTPUUECKUX 3apsaoB. [IpoBogHuKH,
JUAJIEKTPUKU U TTOJTYITPOBOTHUKHI
92 DJIEeMEHTapHBIN AIEKTPUUECKUN 3apsij. bubmuorexa
3aKOH COXpaHEHUs INEKTPUIECKOTO 3apsaa HOKhitps://m.edsoo.ru
93 Bzaumopericteue 3apsanoB. Toueunbie bubmuorexa
sapsier. 3akon Kysona IOKhttps://m.edsoo.ru
bubnmoreka
94 Pemrenne 3ana4 [IOKhttps://m.edsoo.ru
95 Dnexrpuueckoe noie. Ero geiicTue Ha bubnmorexa
ANEKTPUUIECKUE 3aPSIIbI ILHOKhttps://m.edsoo.ru
Hanpsxk€HHOCTD 37IEKTPUYECKOTO TOJIS. bubnuoteka
96 [IpoGHbIii 3apsy. JIlunum HanpsKEHHOCTH [HOKhttps://m.edsoo.ru
3AeKTpU4ecKoro nosst. OTHOPOIHOE
AIEKTPUYECKOE T0JIe
[ToTeHIManbHOCTh AIEKTPOCTATUIECKOTO bubanorexa
97 noJis1. Pa3HOCTh TOTEHIINAJIOB U LIOKhttps://m.edsoo.ru
HaIpsHKEHNE
IloTenumanbpHas SHEPrUs 3apsiia B bubnuoreka
98 3JeKTpocTatudeckoM noJje. [lorenmman LIOKhttps://m.edsoo.ru
3JEKTPOCTATUYECKOTrO MOJIS
99 CBs13b HAMPSHKEHHOCTH TIOJIA U PA3HOCTHU bubnmoreka




MOTCHIUAJIOB IJIA 3JICKTPOCTATUYCCKOI'O
IO0JIA

IOKhttps://m.edsoo.ru

[TpuHIMI Cynepro3ULUH SIEKTPUIECKUX

bubauoreka

100 :

nomiei LIOKhttps://m.edsoo.ru
bubnmoreka

101 Pemenme sanau LIOKhttps://m.edsoo.ru

102 [Tone Toueunoro 3apsnaa. [losie paBHOMEPHO bubanoreka
3apsOKCHHOU Cepbl I[TOKhttps://m.edsoo.ru
[Tosie paBHOMEPHO 3apsKEHHOTO [0 0OBEMY BuGimorexa

103 mapa. [Toje paBHOMEPHO 3apsKEHHOM LIOKhttps://m.edsoo.ru
OCCKOHEUHOM TIIOCKOCTH

104 IIpoBOIHMKY B BIIEKTPOCTATUYECKOM II0JIE. bubnmnoreka
VcoBrE PaBHOBECHS 3apsAIOB LHOKhttps://m.edsoo.ru

105 JIMDIEKTPUKY ¥ TTOTYIPOBOTHUKH B bubnnorexa
3JIEKTPOCTATUYECKOM HOJIE IIOKhttps://m.edsoo.ru
Kongencarop. 1eKTpoEMKOCTh bubnmoreka

106 KOHZEHCATOpa. DIEKTPOEMKOCTH TIOCKOTO [TOKhttps://m.edsoo.ru
KOHJICHCATOpa

bubnuoreka

107 [TapannenbHOE COEAMHEHNE KOHIEHCATOPOB LIOKhttps://m.edsoo.ru

108 IlocnenoBaTenpHOE COCAMHECHIE bubnuoreka
KOHJICHCATOPOB LIOKhttps://m.edsoo.ru

109 OHeprus 3apsKEHHOI0 KOHAEHcaTopa bubnuoreka




IOKhttps://m.edsoo.ru

Bbubnuoreka
110 Pemenne 3a1au {OKhttps://m.edsoo.ru
111 JIBr>keHuE 3apsKEHHOM YaCTHULIBI B Bubsmorexa
OJIHOPOJTHOM DJICKTPHUYECKOM TI0JIe L{OKhttps://m.edsoo.ru
bubanoreka
112 Pemenne 3ana4 [HOKhttps://m.edsoo.ru
13 OGOOIIEHNEe 1 CHCTEMATH3AINS 3HAHUI 10 bubmuoreka
Teme "IneKTpHIEcKoe ToTe" [TOKhttps://m.edsoo.ru
Kontponbhas paboTa o teme bubinorexa
114 "JeKTpHIEcKoe ToNe" IOKhttps://m.edsoo.ru
Cuna toka. ITocTogHHEBIN TOK. Y CIIOBUSA Bbubnuoreka
115 CYIIIECTBOBaHUS TTOCTOSTHHOTO ILIOKhttps://m.edsoo.ru
AIEKTPUIECKOTO TOKA
bubanoreka
116 Hcrounnku Toka. Hanpsioxenne u 9/1C L{OKhttps://m.edsoo.ru
117 3akoH OMa Ju1sl y4acTKa LIETH. Bubsmorexa
DIEKTPUUYECKOE CONTPOTUBIICHUE L{OKhttps://m.edsoo.ru
3aBHCUMOCTb COMPOTUBIICHUSI OAHOPOTHOTO bubanoreka
118 MIPOBOIHMKA OT €T0 JJIUHBI U IIOIA! [TOKhttps://m.edsoo.ru
MONIEPEUHOT0 CEUCHUS
119 VY nenapHOE CONMPOTHUBIICHHUE BEIIECTBA. Bbubnuoreka

Penrenue 3agau




IOKhttps://m.edsoo.ru

HOCJ’IGI{OB&TCJ’IBHOC, napajjiCiIbHOC,

bubaunoreka

120 )
CMEIITaHHOE COE/IMHEHHE MPOBOIHUKOB LHOKhttps://m.edsoo.ru
191 Pacué€r pa3BeTBIEHHBIX JNEKTPUUECKUX bubnnorexa
neneii. [Ipasuna Kupxroda LTOKhttps://m.edsoo.ru
bubnuoreka
122 Pemerue sanas [TOKhttps://m.edsoo.ru
123 Pabora snexTpuyeckoro Toka. 3akoH bubimorexa
Jxxoyns —Jlenna IHOKhttps://m.edsoo.ru
bubnuoteka
124 Pemenne sanau IOKhttps://m.edsoo.ru
125 MOoUIHOCTh 3JEKTPUUECKOro ToKa. TeroBas bubnmorexa
MOIIHOCTb, BBIIENIAEMAs Ha PE3UCTOPE LHOKhttps://m.edsoo.ru
Bbubnuoreka
126 Pemerue 3azax ILIOKhttps://m.edsoo.ru
197 O/J1C 1 BHyTpEeHHEEe CONPOTUBIICHHE bubnuorexa
HCTOYHHUKA TOKA LIOKhttps://m.edsoo.ru
128 3akon Oma st TIOJTHOM (3aMKHYTOH) bubimoreka
ANEKTPUYECKON LIenu I[HOKhttps://m.edsoo.ru
bubnuoteka
129 Pemenue 3amau

[TOKhttps://m.edsoo.ru




bubmmoreka

130 MoIIHOCTh HCTOYHHKA TOKA L{OKhttps://m.edso0.ru
bubnuoteka
131 KopoTtkoe 3ambikanue LTOKhttps://m.edsoo.ru
bubnuoreka
132 KonzaeHncarop B Lienu NOCTOSIHHOT'O TOKa [TOKhttps://m.edsoo.ru
bubnmnoreka
133 Pemenue 3ana4 LTOKhttps://m.edsoo.ru
134 Pewenue 3amau no teme "IlocTostHHBIM bubanorexa
TEKTPHHUECKHT TOK" [OKAhttps://m.edsoo.ru
135 Pemrenne 3amay o Teme "TIOCTOSHHBIH bubnmoreka
IeKTPUYECKHii TOK" I[IOKhttps://m.edsoo.ru
136 Pemrenne 3amay o Teme "TIOCTOSHHBIH bubnuoreka
SeKTpHIeCKuii TOK" IOKhttps://m.edsoo.ru
137 O0600611eHre U cUcTeMaTH3alus 3HAaHUH 0 bubnuorexa
teMe "IloCTOSIHHBIN 3NeKTpUUecKUid TOK" HOKhttps://m.edso0.u
138 KonTponbhas pabota o teme bubnuorexa
"TIoCTOSIHHBIN ANEKTPUUECKUN TOK" LOKhttps://m.edso0.u
DneKTpuuecKas MPOBOAUMOCTh PA3THUHBIX bubnmoreka
139 BEILIECTB. DJIEKTPUUECKUHN TOK B METaJIax. [OKAhttps://m.edsoo.ru
CBepXmpoBOIUMOCTD
140 DIIEKTPUYECKHUI TOK B pacTBOpax H bubnuoteka




paciuiaBax 3J1eKTpoauToB. 3akoHbl Dapanes
TUISL BJIEKTPOJIN3a

IOKhttps://m.edsoo.ru

bubnuoreka
141 Onekrpuyeckuil TOk B razax. Ilnasma L{OKhttps:/m.edsoo.ru
142 DNEKTPUUECKUN TOK B BAKyyMe. BH6HHOTe_Ka
BakyyMHbIe IPHOOPHI ITOKhttps://m.edsoo.ru
bubmmoreka
143 OneKkTpu4ecKuil TOK B IOJIYyTPOBOJHUKAX LTOKhttps://m.edsoo.ru
bubnnoreka
144 [TosrymmpoBoiHMKOBBIE IPHOOPEI L{OKhttps://m.edsoo.ru
DuU3NYECKUN IPAKTUKYM I10 TEME bubnnoreka
"M3mepeHue CUiibl TOKa U HAPSHKEHUS B [HOKhttps://m.edsoo.ru
L[ENY MOCTOSIHHOT'O TOKA MPY OMOIIU
145 aHaJIOTOBBIX U HU(POBBIX H3MEPUTEIBHBIX
npu6opoB" uiK "3HaKOMCTBO ¢ UPPOBOH
naboparopueit mo puszuke. [Ipumepsr
U3MepeHus: GU3NYECKUX BEITHYUH NIPU
MTOMOLIN KOMITbIOTEPHBIX TaTYUKOB"
@U3NYECKUM IPAKTUKYM I10 TEME bubnuoreka
146 "N3yuyeHne HepaBHOMEPHOT O LLBI/IjKeHI/m c [TOKhttps://m.edsoo.ru
LIEJIBIO OTIPE/IETICHNs] MTHOBEHHOM
ckopoctu"
@U3HYECKUI IPAKTUKYM I10 TEME bubnuoreka
147 "U3mepeHune yCKOpeHUsl Ipu ITOKhttps://m.edsoo.ru

MPSMOJTMHEITHOM paBHOYCKOPEHHOM
JIBIKECHUH 0 HAKJIOHHOW INIOCKOCTH" WIN




"HccnegoBanne 3aBUCUMOCTH ITYTH OT
BPEMEHH MPU PABHOYCKOPEHHOM
NBIKEHUN"

148

®du3HYECKU TPAKTUKYM I10 TEME
"N3mepenne yCKopeHwusi CBOOOTHOTO
nagenus” win "M3yuenue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIHHO"

bubnuoreka
IOKhttps://m.edsoo.ru

149

OU3UYECKU IPAKTUKYM I10 TEME
"M3yuyeHue NBUKEHHUS TeJa 0 OKPYKHOCTH
C ITOCTOSIHHOM 110 MOJTYJII0 CKOPOCThIO" MIIH
"UccnenoBanre 3aBUCUMOCTH TIEpHOJa
o0palieHnss KOHUYECKOro MasiTHUKA OT €ro
napameTpoB"

bubnuoreka
LIOKhttps://m.edsoo.ru

150

DU3NYECKUI TPAKTUKYM I10 TEME
"M3mepenne paBHOIEUCTBYIOIIEH CUIIBI U
JBIDKEHUH OpyCKa 110 HaKJIIOHHOM
mwiockocty" nnu "IIpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHH JIBUKEHUs Opycka
10 HAKJIOHHOM IJIOCKOCTH Ha 3a1aHHOE
paccTosiHue OT ero Macch”

bubnuoreka
IOKhttps://m.edsoo.ru

151

@U3NYECKUM IPAKTUKYM I10 TEME
"HccnemoBanue 3aBUCUMOCTH CUI
YOPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3UHOBOM 00pa3siie, OT ux aepopmanun”
win "M3ydeHne ABUKEHUS CUCTEMBI Tell,
CBSA3aHHBIX HUTBIO, IEPEKUHYTOMN Uepe3
nérkuit 61moK"

Bbubnuoreka
[TOKhttps://m.edsoo.ru

152

OU3NYECKUI TPAKTHUKYM I10 TEME
"U3mepenune kodppuirieHTa TpeHus mno

bubanoreka




BEJIMYMHE YTJI0BOTr0 KO3 PumeHTa
3aBucumoctu Frp(N)" nnu "Hccnenoanue
JBMKEHUS OpycKa M0 HAKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM KO3 PUIIMEHTOM
TpeHus" wnn "M3yueHnue qBUKEHUS rpy3a
Ha BaJly C TpeHUueM"

IOKhttps://m.edsoo.ru

153

@U3UYECKUI IPAKTUKYM I10 TEME
"HccnenoBanue ycaoBUM paBHOBECHS
TBEPAOIO TENA, UMEIOLIETO OCh BPALLEHUS"
nnu "KoHCTpyHpoOBaHUE KPOHIITEWHOB U
pacuér cun ynpyroctu" wnu "M3yuenune
YCTOMYHUBOCTH TBEPAOTO TEJIA, UMEIOLIETO
ioniaab onops"

bubauoreka

[TOKhttps://m.edsoo.ru

154

DuU3NYECKUN IPAKTUKYM I10 TEME
"N3mepeHne nMIryibca Tea mno
TOopMO3HOMY ITyTH" 1 "M3mepenne cuiibl
TATH, CKOPOCTH MOZEIH JIEKTPOMOOUIIS U
MOIIHOCTHU cuiibl TAru" win "CpaBHeHUE
MU3MEHEHHs UMITYJIbCA TEJIA C UMITYJIbCOM
cunsl" wim "HccnenoBaHue CoOXpaHeHUs
UMITyJIbCA IIPU YIPYTOM B3auMopaecTeun"
wim "M3MepeHne KHUHETUYECKO SHEPrun
TeJla Mo TOPMO3HOMY ITyTH"

bubnuoreka
IOKhttps://m.edsoo.ru

155

OU3NYECKUI TPAKTUKYM T10 TEME
"N3yueHne u30TepMHUECKOro mporecca
(peKOMEHJ0BaHO MCTIOJIB30BaHNE U (PPOBOI
nabopatopun)" win "M3ydeHne H30X0pHOTro
nporecca" ninu "M3ydenne n3o0apHOro
npouecca" unu "[IpoBepka ypaBHEHUA

bubanoreka
[TOKhttps://m.edsoo.ru




coCTOAHUS"

156

@U3MYECKUI IPAKTUKYM 110 TEME
"N3mepeHne yaenbHON TeMI0EMKOCTU" NN
"HccnenoBanue mnpouecca OCTbIBaHUS
BemrecTBa" win "MccinenoBanue
aguabaTtHoro mporecca” win "M3ydenune
B3aMMOCBSI3U SHEPTUH MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHS U TEMIIEPATYPbl KUTICHHS
JKHUIOKoCTeH"

bubnmnoreka
[OKhttps://m.edsoo.ru

157

OU3NYECKUI TPAKTHUKYM I10 TEME
"N3yueHune 3akOHOMEpPHOCTEN UCTTapeHUs
)kuakocrei" win "M3mepenue yaenbHoOM
TEIJIOTHI T1aBieHus abaa" unum "M3yuenue
CBOMCTB HACBIIIEHHBIX TapoB" WU
"N3mepenune abCoIIOTHOMN BIIaKHOCTH
BO3JlyXa M OLIEHKAa MAacCCHhI TapOB B
nometenun". smepenue kodddurmenra
MOBEPXHOCTHOTO HATSKEHUS

bubanoreka
[TOKhttps://m.edsoo.ru

158

OU3NYECKUI TPAKTUKYM I10 TEME
"HaOmroienne npeBpamieHus: SJHEpruu
3apsKEHHOT'0 KOHAEHCATOpa B IHEPTUIO
n3iydeHus ceeronuona” uinm "Msyuenue
MPOTEKaHUs TOKA B LIETIH, COJIeprKaleit
KoHaeHcaTop" win "Pacnipenenenue
Pa3HOCTH NMOTEHIMAJIOB (HANPSLKEHUS ) IPU
MIOCJIEZIOBATEILHOM COEIMHEHUHU
KOHJIeHCaTOpoB"

bubanoreka
[IOKhttps://m.edsoo.ru

159

DU3NYECKUI TPAKTUKYM T10 TEME
"HccenemoBanne CMEIIaHHOI0 COEIUHEHUS

bubanoreka




pesucropoB” win "M3Mepenue yieabHOro
COIPOTHBIICHUS IPOBOIHUKOB'" WK
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIpsKEHUs JUIsl JIaMITbl HAaKaJIUBAHUS"

IOKhttps://m.edsoo.ru

OU3NYECKUI TPAKTUKYM T10 TEME
"Habmronenue snexrponusa" nim
"N3mepeHue 3apsiia OHOBAJIEHTHOTO HOHA"

bubanoreka
IIOKhttps://m.edsoo.ru

160 unu "HccnenoBanue 3aBUCUMOCTH
COTIPOTUBIIEHUS TEPMOPE3UCTOPA OT
temnepatypsl" uinu "CHSTHE BOJIBT-
aMIIEpPHOM XapaKTEepUCTUKU Juoaa"
PesepBHelii ypok. O600IeHHE U bubnunoreka

161 CUCTEMAaTHU3aIUs 3HAHUH 10 TEME LIOKhttps://m.edsoo.ru
"Kunematuka"
PeseprubIiil ypok. O6001eHue 1 bubnuoteka

162 cHCTeMaTH3aIvs 3HaHUH 110 TeMe [TOKhttps://m.edsoo.ru
"Jlnnamuka"
PeseprubIil ypok. O60011eHIE U bubnuoteka

163 cucreMarusanys 3Hanuii mo reme "CraTuka IIOKhttps://m.edsoo.ru
TBep0TOo Tena"
PesepBHelii ypok. O600ICHHE U bubnmnoreka

164 CUCTEMATH3AaIM 3HAHWH 110 TeMe "3aKOHBI ILIOKhttps://m.edsoo.ru
COXpaHEHHUs B ME€XaHUKE"
PeseprubIil ypok. O60011eHIE 1 bubnuoteka

165 crucTtemMaTu3aiys 3HaHui mo Teme "OCHOBBI [TOKhttps://m.edsoo.ru
MOJIEKYJISIPHO-KUHETHUECKOM Teopun”
PeseprubIil ypok. O60011eHIE 1 bubnuoteka

166 CHUCTeMaTH3aIlvs 3HAHUH 110 TeMe [IOKhttps://m.edsoo.ru

"TepmoanHamuka. TernaoBsie MaIUHbBI"




PeseprubIil ypok. O6001eHIE 1
cucreMaTu3anuda 3HAHUH 110 TEME

bubnanoreka
I[IOKhttps://m.edsoo.ru

167 1
"ArperaTHbl€ COCTOSIHUSI BEILIECTBA.
®da3zoBble IEpexoab"
PeseprubIiil ypok. O6001eHIE 1 bubnuoteka

168 CHUCTEeMaTH3aIlrs 3HAHUH 110 TeMe 1 I[IOKhttps://m.edsoo.ru
"Onekrpudeckoe nosue"
PesepBHelit ypok. O6001ICHHE U bubnmnoreka

169 CUCTEMATH3AaIMs 3HAHUH 10 TEME 1 IOKhttps://m.edsoo.ru
"TToCTOSITHHBIN AIEKTPUUECKUNA TOK"
PesepBHelit ypok. O000IICHHE 1 bubnmoreka

170 cucTeMaTusanys 3HaHui mo teme "Toku B 1 [TOKhttps://m.edsoo.ru
pa3IM4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOI'PAMME




11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
ara uudposbie
Nenn/m | Tema ypoka Kontpoabubie | IlpakTHueckue A op
Bcero U3y4eHHs! oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypcbl
B3anmMoelcTBrE MOCTOSHHBIX MArHUTOB bubanoreka
1 .M 1 OKhttps://m.edsoo.r
Y MIPOBOJIHUKOB C TOKOM. MarHuTHoe 04.09.2023 LT p u
nosie. ['unoresa Ammepa
BekTtop MarauTHOM nHAyKIMK. [TpuHIun Bubanoreka
7. 1 Khttps://m. .
2 cynepn031/\1JuI/H/I MarHuTHBIX Tosiel. Jlunun 04.09.2023 HOKhttps://m.edsoo.ru
MAarHUTHON UHAYKIIUU
3 MarsuTHO€ 1noJje IPOBOJHUKA C TOKOM. 1 bubnnorexa
OmneIT DpcTena 06.09.2023 [HOKhttps://m.edsoo.ru
bubnuoteka
4 Cunia AMriepa, €€ HanpaBiICHUE U MOJTYJIb 1 06.09.2023 | LIOKhttps://m.edsoo.ru
bubnuoteka
S Penrenne 3aJa4 1 07.09.2023 HOKhttDS://m.edSOO.rU
5 [Ipumenenue 3axoHa Amriepa. 1 bubnnorexa
DJeKTpOoU3MEpHUTEIbHbIE TPHUOOPHI 11.09.2023 | HOKhttps://m.edsoo.ru
Cuna JlopeHua, e€ HanpaBJiIeHUE U bubnnoreka
7 MOAYJb. JIBUKEHUE 3apsHKEHHON 1 11.09.2023 [HOKhttps://m.edso0.ru
YaCTHUIIBI B OJTHOPOTHOM MarHUTHOM I10JI€
bubnnoreka
8 Perenne 3aja4 1 13.09.2023 HOKhttpS://m.edSOO.rU




bubmmoreka

9 PaGora cuisl Jlopenia 13.09.2023 | L1OKhttps://m.edsoo.ru
bubnuoreka
10 Pemerue 3aza4 14.09.2023 [HOKhttps://m.edsoo.ru
11 MarHuTHOe noJjie B BEIECTBE. bubnmorexa
deppoMarHeTUKH, Napa- ¥ JUaMarHeTHKH 18.09.2023 | HOKhttps://m.edsoo.ru
12 OcHoBHbIE CBOIiCTBa ()ePPOMArHETUKOB. bubanorexa
[TpumMeHeHue peppoMarHeTHKOB 18.09.2023 = [1OKhttps://m.edsoo.ru
Pewenue 3agau no reme "MaruuTtHoe bubmnorexa
13 mosie" 20.09.2023 | LIOKhttps://m.edsoo.ru
Pemenne 3amad no teMe "MarautHoe bubnnoreka
14 nosie" CamocrositensHas padora Ne 1" 90.09.2023 HOKhttps://m.edsoo.ru
MarunutHoe nosue " e
15 SIBneHue ANeKTPOMArHUTHOM UHAYKIUU. bubnnoreka
IToTOK BEKTOpa MarHUTHOM UHIYKIMH 21.09.2023 K HOKhttps://m.edsoo.ru
bubnnoreka
16 SJIC nunyKum 25.09.2023 IIOKhttps://m.edsoo.ru
3aKOH 3JIEKTPOMAarHUTHON UHAYKIIUU bubnmorexa
17 dapanes 25.09.2023 LIOKhttps://m.edsoo.ru
Buxpesoe anexrpudeckoe nojue. Toku Bubnnorexa
18 dyxo 27.09.2023 | HOKhttps://m.edsoo.ru
19 OJIC MHAYKIMHY B ABMKYLITUXCS Bbubanoreka




MIPOBOTHUKAX 27.09.2023 | [IOKhttps://m.edsoo.ru
Bbubnuoreka
20 Pemenne 3a1au 98.09.2023 | LOKhttps://m.edsoo.ru
Bubnuoreka
21 IIpasuio Jlenna OKhttps://m.edsoo.ru
02.10.2023 = HOKAttp
NunyxruBHOCTh. KaTtymka bubnnoreka
22 WHJIYKTUBHOCTHU B LIETIH TOCTOSIHHOTO 02.10.2023 LIOKhttps://m.edsoo.ru
TOKa T
SAsnenune camonnaykuuu. JJC bubnuoreka
23 HOKhttps://m.edsoo.ru
CaMOMHIYKIIUU 04.10.2023 S :
DHeprus MAarHUTHOT'O TIOJIS1 KATYIIKH C bubnnorexa
24 LIOKhttps://m.edsoo.ru
TOKOM. DJIEKTPOMAarHUTHOE T0JIe 04.10.2023 S '
Bubnuoreka
25 Pemenne 3ana4 05.10.2023 | LOKhttps://m.edsoo.ru
2% OG600IIeHHE ¥ CHCTEMAaTH3AIUs 3HAHHI bubnmorexa
o Teme "DIeKTpouHaAMHKA" 09.10.2023 [IOKhttps://m.edsoo.ru
97 Konrtponsnas padora Nel mo reme bubmorexka
"BHCKTpOI[I/IHaMI/IKa" 09.10.2023 HOKhttDS://m.edSOO.rU
28 KoneodarenbHas cuctema. CBoOOIHBIE bubnuoreka
KoseOanus. ['apMoHHUecKue KoaeOaHus 11.10.2023 | OKhitps://m.edsoo.ru
KuneMaTtnueckoe 1 TMHAMHUYECKOE bubnnorexa
29 . IIOKhttps://m.edsoo.ru
OIMCaHUE KOJIe0ATEIbHEIX ABHKEHUI 11.10.2023 S .




DHepreTudeckoe onucanue. BeiBos

bubmmoreka

JIUHAMHYCCKOrO OITMCAHUS IIOKhttps://m.edsoo.ru
30 rapMOHUYECKHX KoJeOaHUH 13 ux 12.10.2023
YHEPreTUIECKOr0 U KHHEMATHIECKOTO
OTHCaHUs
bubnmoreka
31 Ammnnurtyna v gasa KonedaHui 16.10.2023 | LOKhttps://m edsoo.ru
[Tepuonx u yactota konebanuid. [lepuon bubGnuoreka
MaJIBIX CBOOOIHBIX KOJIeOaHUH [HOKhttps://m.edsoo.ru
32 i
MaTeMaTHYEeCKOro MaSIVTHI/IKa epuoa 16.10.2023
CBOOOJIHBIX KOJeOaHH MPY>KUHHOT'O
MasiTHUKA
33 3aryxaronme KojaeOaHus. BeHy X IeHHbIC bubmorexa
KoJieOanus. Pe3oHanc 18.10.2023 | HOKhttps://m.edsoo.ru
bubnunorexa
34 ABTOKOIICOaHH 18.10.2023 | L1OKhttps://m.edsoo.ru
bubnuoreka
35 Pemenne 3anau 19.10.2023 | TOKhttps://m.edsoo.ru
Ypok-koH(pepenus "MexaHnueckue bubnuoreka
36 KoJicOaHus B M'}'ISBIKaJ'IBHBIX 93.10.2023 HOKhttps://m.edsoo.ru
WHCTPYMEHTaX
O00011eHNEe U CUCTEMATU3AIMS 3HAHUI bubanoreka
37 o TeMe "MexaHudyeckue Kojaeoanus" IIOKhttps://m.edsoo.ru
CamocrosrensHas pabora Ne2 " 23.10.2023
Mexanundeckue kojaeOanus "
38 DNIeKTPOMAarHUTHBIC KOJICOAHMS. bubmmoTeka




KonebarenbHblit KOHTYD

25.10.2023

[HOKNhttps://m.edsoo.ru

®opmyna Tomcona. CBs3b aMIUIUTY b bubnuoreka

39 3apsja KOHJIeHcaTopa ¢ aMIUTUTY A0 95 10.2023 ILHOKAhttps://m.edsoo.ru
CHWJIBI TOKA B KOJIeOaTEIbHOM KOHTYPE

0 3aKOH COXPaHEHHs SHEPIHH B UEATLHOM bubmmorexa
KoJe0aTeIbHOM KOHTYpE 26.10.2023 | HOKhtips://m.edsoo.ru
3aTyXaromnme eKTPOMarHuTHBIC bubnnoTeka

41 0 .B OKhttps://m.edsoo.r
KoseOanus. BeiHyKIeHHBIE 08.11.2023 0 ps S00.ru
ANEKTPOMArHUTHBIEC KOJeOaHus

42 [Tepemennsblii Tok. Pe3ucTtop u bubmorexa
KOHJIGHCATOP B IIEMH EPEMEHHOTO TOKa 08.11.2023 | LOKhiips://m.edsoo.ru

43 Karymika HHIyKTUBHOCTH B LIENTU bubmmorexa
MIEPEMEHHOI0 TOKa 09.11.2023 | OKAhttps://m.edsoo.ru

44 3akoH OMa 111 JIEKTPUYECKOU LIEeNH bubsnnorexa
MIEPEMEHHOT0 TOKa 13.11.2023 | HOKhttps://m.edsoo.ru
MoIHOCTh IEPEeMEHHOTO TOKA. bubnuoTeka

45 AMIUTUTYTHOE U JEHUCTBYIOIIEE 3HAUCHHE 13.11.2023 IIOKhttps://m.edsoo.ru
CHWJIBI TOKA U HATIPSDKEHUS

bubnuoTeka

46 Pe3onaHcC B 351eKTpUUECKON LIeTTH 15.11.2023 LOKhttps://m.edsoo.ru

47 Pemenne 3agau CamocTtosiTenpHas padora bubuorexa
Ne 3 " DnexkTpomarHuTHbIC KOJIeOHUS " 15.11.2023 | LLOKhttps://m.edso0o.ru
WneanbHelif TpancgopmaTop. bubnuoTeka

48
[Tpou3BoacTBO, Mepenaya u NOTpedICHUE 16.11.2023




JJEKTPUUECKON SHEPTUN

IHOKhttps://m.edsoo.ru

DKOJOTUYECKUE PUCKU TIPU TPOU3BOJICTBE bubnuoTeka
49 anekTposHepruu. KynbTypa [HOKNhttps://m.edsoo.ru
WCTIOTB30BAHUS SJIEKTPOIHEPTUH B 20.11.2023
MMOBCEIHEBHOM KH3HU
bubnuoTeka
50 Pemenue 3ana4 20.11.2023 | LOKhttps://m.edsoo.ru
bubnuoreka
ol Perenne 3ana4 22.11.2023 HOKhttDS:”m.edSOO.rU
O00011eHNEe U CUCTEMAaTU3AIM 3HAHUI bubanoreka
52 1o Teme "DIeKTPOMArHUTHbIE 99 11.2023 OKhttps://m.edsoo.ru
KoneOanus" o
MexaHndeckue BOJHbI. XapaKTepUCTUKU brbmorexa
53 IHOKhttps://m.edsoo.ru
MEXaHUYICCKUX BOJIH 23.11.2023 . '
bubnuoTeka
o4 CBolicTBa MEXaHMYECKHX BOJIH 97 11.2023 | LIOKhttps://m edsoo.ru
bubnuoreka
95 3ByK XapaKTepHCTHKH 3ByKa 27.11.2023 HOKhttpS:”m.edSOO.rU
56 Wudpassyk u yasrpa3syk. LllymoBoe Bubimorexka
3arpsiI3HEHUE OKPY KAIOILIEN Cpebl 29.11.2023 | HOKhtips://m.edsoo.ru
Pemenue 3agau CamoctositenpHas padbora bubnnorexa
57 [HOKhttps://m.edsoo.ru
No4 " Mexannueckue BOJHBI " 29.11.2023 S '
58 DJNIeKTpOMarHuTHbIC BOJHBI. M3imydeHue bubnuoTeka




OJICKTPOMAardHMuTHBIX BOJIH

30.11.2023

[HOKNhttps://m.edsoo.ru

59 OHeprus 31eKTPOMarHUTHBIX BOJIH. Bubmmorexa
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH 04.12.2023 | HOKhttps://m.edsoo.u
[IIxaya 371€eKTPOMarHUTHBIX BOJIH. bubnuoreka

60 IIpuMeHeHue dIIEKTPOMArHUTHBIX BOJIH B 04.12.2023 LOKhttps://m.edsoo.ru
TEXHUKE U OBITY
[IpuHLIMIIBI paANOCBS3U U TEIEBUACHHUS. bubnnoreka

61 P .0 OKhttps://m.edso0.ru

aJMOJIOKaLHsI JIeKTpOMfJ,I‘HI/ITHOG 06.12.2023 I p

3arpsi3HEHUE OKPY KaIOILEN CpeIbl

62 Kontponbnast padota Ne 2mo teme bubmorexa
"Konebanus u BosHbI" 06.12.2023 | LOKAttps://m.edsoo.ru

63 CaerT. 3aKOH NPSIMOJIMHENHOTO bubnnorexa
pacnpoCcTpaHeHus CBeTa 07.12.2023 | LOKAhttps://m.edsoo.ru
Pemenue 3a1au Ha IpUMEHEHUE 3aKOHA bubnnoreka

64 MIPSAMOJIMHEMHOTO pacpOCTPAHEHUS 11.12.2023 OKhttps://m.edsoo.ru
CBETa

65 Otpaxenue ceta. [lnockoe 3epkano. bubinorexa
Cdepuueckoe 3epkaio 11.12.2023 | LOKhiips://m.edsoo.ru
[Ipenomnenue cBeta. AOCONIOTHBIA U bubnuoTeka
OTHOCHUTEJIbHBIN TTOKa3aTeb [HOKhttps://m.edsoo.ru

66 !
npenomiieHus. [TonHoe BVHyTpeHHee 13.12.2023
otpaxxeHue. lIpenenbHblil yroi noaHoro
BHYTPEHHETO OTPaXKEHUs

67 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB bubnnorexa
OTpa)XeHHUsS U IIPEJIOMJICHUS CBETA 13.12.2023 | LOKhitps://m.edsoo.ru




Xon nydeil B npusme. Jlucnepens cBeTa.

bubmmoreka

68 CnoxxHbII cocTaB Oenoro ceeta. LgeT 14.12.2023 L{OKhttps://m.edso0.ru
69 JInnzel. DoKycHOE pacCTOsSIHUE U bubmmorexa
ONTHYECKAsl CUJIA JIMH3BI 18.12.2023 | LIOKhtps://m.edsoo.ru
70 [TocTpoenue n300pakeHUI B TUH3AX U UX bubanorexa
cucTeMax. YBEJIUYCHHUE JINH3BI 18.12.2023 | HOKhitps://m.edsoo.ru
Pemenue 3anau Ha noctpoeHue bubnnoreka
71 1300pakeHui, NOTy4aeMbIX C TOMOIIIBIO 90.12.2023 LOKhttps://m.edsoo.ru
JIUH3
bubnnoreka
72 I';ma3 xak onTHyeckas cucTeMa 20.12.2023 HOKhttps://m_edsoo_ru
Pemenue 3anau. [Ipenenst Bbubanoreka
73 MIPUMEHUMOCTH I'€OMETPUUYECKON ONTUKHI HOKhttps://m.edsoo.ru
21.12.2023
Camocrostensaas padora Ne 4 "Ontuka"
bubnnoreka
74 CKOpOCTh CBETAa U METOABI €€ U3MEPEHUS 95 12 2023 | LIOKhttps://m.edsoo.ru
bubnmnoreka
75 I[I/ICHCpCI/UI CBCTa 25.12.2023 HOKhttpS:”m.edSOO.rU
bubnnoreka
76 I/IHTep(bepeHHI/Iﬂ CBCTa 27.12.2023 HOKhttpS:”m.edSOO.rU
77 KorepenTHble HCTOYHUKH. Y CIIOBUSA bubnnorexa
HaAOJI0ICHNSI MAKCUMYMOB 1 MUHUMYMOB 27.12.2023 | HOKAhtips://m.edsoo.ru
78 Pemtenue 3amay Bbubanoreka




28.12.2023 | IIOKhttps://m.edsoo.ru
bubnuoTeka

79 Hpnmenenue nurephepeHIun 10.01.2024 | L1OKhttps:/m.edsoo.ru
bubnuoreka

80 I[H(bpaKHHﬂ CBCTaA 10.01.2024 HOKhttpS://m.edSOO.rU
81 JudpakumonHas pemeérka. Y cioBue bubmmorexa

HaOJII0/ICHNS TJIABHBIX MAaKCHUMYMOB 11.01.2024 [IOKhttps://m.edsoo.ru
bubnuoteka

82 Perenne 3az1aq 15.01.2024 HOKhttpS://m.edSOO.rU
83 [TonepevHOCTH CBETOBBIX BOJIH. bubinorexa

[lonapuzauus cera 15.01.2024 | LOKhiips://m.edsoo.ru
bubnuoTeka

84 Pemenne 3ana4 17.01.2024 | L1OKhttps://m.edsoo.ru
bubnuoreka

85 CBeTOBBIC BIICHHS B IPUPOJE 17.01.2024 | LLOKhttps://m.edsoo.ru
86 O60061IeHNe U CUCTEMATH3AINS 3HAHUM bubnuorexa

o Teme "OnTuka" 18.01.2024 HOKhttpS:”m.edSOO.rU
87 Kontponbnas padota Ne3mo teme bubnnorexa

«OnrHKay 22.01.2024 | HOKhttps://m.edsoo.ru
["panuLIBl TPUMEHMMOCTH KJIACCUYECKOMN bubnuoteka

. Khttps://m. :
88 MEXaHUKH. 3aKOHBI JIEKTPOJUHAMUKHU U 99 01.2024 HOKhttps://m.edsoo.ru

MIPUHIUIT OTHOCHUTCILHOCTH




[TocTynatel cnenuaabHOM TEOPUU

bubmmoreka

89 :
OTHOCUTEITLHOCTH 24.01.2024 | LOKhtips://m.edsoo.ru
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAIL. bubnuoreka
[Ipeo6paszoBanus Jlopenna. ¥Yciaosue HOKhttps://m.edsoo.ru

90 MpUYUHHOCTU. OTHOCUTEIBHOCTh 94.01.2024
OJIHOBPEMEHHOCTH. 3aMe/IJIEHHE BPEMEHU
Y COKpAIlIEHUE ITTUHBI
OHeprusi U UMITyJIbC PEISATUBUCTCKON bubnnorexa

91 YACTHIE 25 01.2024 [HOKhttps://m.edsoo.ru
CBsI3b MACCHI C DHEPTUEH U UMITYILCOM bubnuoTeka

92 PETNATUBUCTCKON YaCTULIbl. DHEPTUS [HOKhttps://m.edsoo.ru

29.01.2024
TTOKOSI
CamocTrosrensHas pabota Ne5 " bubnuoteka

93 CnenuanbHasi TEOpUsE OTHOCUTEIBHOCTH" 99.01.2024 HOKhttps://m.edsoo.ru

PaBHOBECHOE TEILIOBOE U3IIyYEHUE A
bubnuoteka

94 3akon cmernienus Buna 31.01.2024 | LOKhttps://m.edsoo.ru

bubnuoteka

95 I'mnoresa M. IInanka o kBanTax. @OTOHBI 31.01.2024 | LOKhttps://m.edsoo.ru

bubnuoTeka

96 OHeprust 1 UMIyJIsC (pOTOHA 01.02.2024 IHOKAhttps://m.edsoo.ru
®otoaddext. OnpbiTol A. I'. CToneTona. bubanorexa

97 IHOKAhttps://m.edsoo.ru
3akoHbl poTodddekTa 05.02.2024 e :

98 YpaBHeHue DUHIITEHA 1151 bubnuoteka
dotorddekra. "Kpacnas rpanuma" 05.02.2024




botorddekra HOKhttps://m.edsoo.ru
bubnuoTeka
99 Hasnenue ceeta. Onbitel I1. H. JIeGenesa 07.02.2024 | LOKhttps://m.edsoo.ru
bubnuoreka
100 BosiHOBBIC CBOMCTBA YaCTHI] 07.02.2024  LIOKhttps://m.edsoo.ru
Bonnsl e bpoins. JlnuHa BonHbI 1€ bubnnoreka
101 Bpoiinsa n vpa3Mep51 00J1aCTH JIOKATU3aIIH 08.02.2024 HOKhttps://m.edsoo.ru
JBUKYIIEHCS 4aCTHUIIBI
bubnuoteka
102 KopnyckynsipHO-BOTHOBOM Tyanu3m 12.02.2024 LOKhttps://m.edsoo.ru
bubnuoTeka
103 Judpakiys 37eKTPOHOB Ha KpUCTAIIAX 12.02.2024 | LLOKhttps://m.edsoo.ru
Crneuncuka u3MepeHuil B MUKPOMHUPE. bubnuoTeka
104 CO?THOHICHI/IH HEONpeneEHHOCTEN 14.02.2024 IIOKhttps://m.edsoo.ru
I'eiizenbepra
bubnunoreka
105 Pemenue rpaduyeckux 3amay 14.02.2024 | LOKhttps://m edsoo.ru
bubnmoreka
106 Pemenue pacy€THbIX 33724 15.02.2024 LOKhttps://m.edsoo.ru
Kontponbnas padotaNe5 mo Temam: bubnuoTeka
107 OCHOBLIV CTO", K"opnycxynﬂpHo- 19.02.2024 LHOKhttps://m.edsoo.ru
BOJIHOBOM JTyalli3M
108 OMnBITHI IO UCCIEOBAHUIO CTPOCHUS bubnuoTeka
atoma. [lmanerapHas Mojenp atoma 19.02.2024




Pezepdopna

[HOKNhttps://m.edsoo.ru

bubnuoTeka
109 Hocrynatet bopa 91022024 | LOKhttps:/m.edsoo.ru
110 Buasl ciektpoB. CriekTp ypoBHEM bubmmorexa
SHEPIrHH aTOMa BOJIOpoOa 21.02.2024 | LOKhttps:/m.edsoo.ru
11 CHoHTaHHOE U BBIHYXKJEHHOE U3TyUYeHHE bubnnorexa
CBETa 22.02.2024 HOKhttpS:”m.edSOO.rU
bubnuoteka
112 HaSep 26.02.2024 HOKhttpS://m.edSOO.rU
Hyxnonnas moxaens snpa I'eiizendepra- bubnuoteka
11 14 . Khttps://m. :
3 BAHEHKO. 3aps]l © MaCCOBOE YUCIIO 96.02.2024 ITOKhttps://m.edsoo.ru
siapa. M3oronsl. PannoakTuBHOCTH
3aKOH paIMOAKTUBHOTO pacnaja. bubnmnoreka
CBolicTBa MOHNU3HUPYIOIIETO U3JIyYCHHUS. OKhttps://m.edsoo.ru
114
BiustHue paqnoakTHBHOCTH Ha KUBBIC 28.02.2024
opranusmsl. [lozumerpus
DHeprusi CBA3U HYKJIOHOB B sJIpe. bubnmnoreka
SAnepusie cunbl. Jledekt macce sapa. HOKhttps://m.edsoo.ru
115 SnepHble peakiuu. JnepHbie peaKTOpBHI.
[IpoGiemsl yrpaBisieMoro 28.02.2024
TEPMOSIZICPHOTO CUHTE3a. JKOJIOTUUECKHE
aCIIEKThl Pa3BUTHSI SIACPHON IHEPreTUKU
Mertoapl perucTpaluy U UCCIICT0OBAHUS bubnuoTeka
116 3JIEMEHTAPHBIX YACTHII. 99.02.2024 LIOKhttps://m.edsoo.ru

DyHIaMEeHTaIbHbIE B3aUMOJICUCTBUA.




BapI/IOHI)I, ME30HBI U JICIITOHBI.
[IpencraBnenue o CtaHaapTHOW MOJIEIH.
KBapk-rirooHHas MOziEb aIpOHOB

®usuka 3a npenenamu CTaHIapTHOU
Mojenu. TéMHas MaTepusi U TEMHAs

bubnunorexa
IHOKAhttps://m.edsoo.ru

117
sHeprusi. EnnHCTBO (hU3M4eCKO KapTHHBI 04.03.2024
Mupa

118 DTanbl pa3BUTHS ACTPOHOMHUH. 3HAYCHUE bubmorexa
ACTPOHOMHH 04.03.2024 | HOKhttps://m.edsoo.ru
[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS bubnuoreka

119 00BsICHEHUS TIPUPOJIBI KOCMUYECKUX OKhttps://m.edsoo.ru
00BbeKTOB. MeTObI aCTPOHOMHYECKHUX 06.03.2024
HUCCIIETOBAaHNNI
CoBpeMeHHbIE ONTUYECKHE TEJIECKOIbI, bubnnoreka

120 OKhttps://m.edsoo.r
PaaroTENEeCKOIIbI, BHEATMOCHEpHAS 06.03.2024 I p u
aCTPOHOMHUS

121 Bun 38é3aH0T0 HeOa. Co3Be3nus, sipKue bubmuorexa
3BE3/bI, IUIAHETHI, UX BUIUMOE JIBUKEHUE 07.03.2024 L{OKhttps://m.edsoo.ru
Conueunas cuctema. Connite. ConHeunas Bbubanoreka

122 it Khttps://m. :
aKTI/I"BHOCTI) ctounuk >Heprun CoHia 11.03.2024 HOKhttps://m.edsoo.ru
U 3BE3]T
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. bubnnoreka

123 " i — Khttps://m.edsoo.r
Huarpamma ) CIEKTPAJIBHBIN KJIacC 11.03.2024 [OKhttp u
CBETUMOCTH

bubnuoteka
124 3Be3/1b1 TJIABHOM TOCIIEI0BATEILHOCTH 13.03.2024 | LOKhttps://m edsoo.ru




BnyTtpeHHee cTpoeHue 3BE3.

bubmmoreka

CoBpeMeHHbIE NPECTABICHUS O HOKhttps://m.edsoo.ru
125
MPOUCXOXKACHUH U 3BoonnK CoJlHIA U 13.03.2024
3BE3/1. DTambl KU3HU 3BE3]]
Muneunsiit [lyTe — Hama [Manaktuka. bubnuoteka
126 Turmel ranakTuk. YEpHBIC TBIPHI B SApax OKhttps://m.edsoo.ru
PHBIC ILIDBI B AP 14.03.2024 OKOD
TaJIaKTHK
Bcenennas. Paciinpenue BeeneHHoi. bubnmnoreka
127 3akon Xa06ma. Teopus bombioro OKhttps://m.edsoo.ru
P 18.03.2024 OKNMD
B3pbIBa. PenukroBoe n3iyueHue
108 Macmtabnas ctpykrypa Beenennoii. bubmorexka
MeraranakTuka 18.03.2024 | HOKhttps://m.edsoo.ru
bubnuoteka
129 Hepeménnsie mpobiieMbl aCTpPOHOMUHN :
p p p 20.03.2024 IIOKhttps://m.edsoo.ru
DU3NYECKUI TPAKTUKYM 10 TEME bubnuoTeka
"HccnenoBaHnue MarHUTHOTO IT0JIS IIOKhttps://m.edsoo.ru
MMOCTOSIHHBIX MarHUTOB" WIIH
130 "UccnenoBanue CBOMCTB
A OHeTs 20.03.2024
tbeppomaruerukoB" unu "UccnenoBanue
NENCTBUS MOCTOSIHHOT'O MarHuTa Ha
paMKy ¢ TOKOM"
@U3HYECKUI PAKTUKYM 110 TEME bubnnoreka
"N3mepenne cuiiel AMiiepa nim LOKhttps://m.edsoo.ru
131 "M3yueHne 3aBUCMMOCTH CHJIbI AMIIepa
ot cwitbl Toka" Wi "Onpejenenne 21.03.2024

MarHUTHOM MHJyKLIMU Ha OCHOBE
nu3MepeHus cuiibl Ammepa"




@uU3NYECKUl NPAKTUKYM II0 TEME

bubmmoreka

"HccnenoBanue SBICHUS IIOKhttps://m.edsoo.ru
132 JJIEKTPOMATHUTHON MHAYKIIUA" WIIH
" P P 25.03.2024
Onpenenenre UHIYKIIMA BUXPEBOTO
MAarHUTHOTO moJis"
@u3nYECKUil NPaKTUKYM 10 TEME bubnuoteka
133 "UccnenoBanue sSBJIEHUS caMOMHAyKIUN" OKhttps://m.edsoo.ru
i "COopka Moaenu 25.03.2024
3JEKTPOMAarHUTHOro0 reHeparTopa”
DU3NYECKUI TPAKTHUKYM I10 TEME bubnuoteka
"N3mepenne neproaa cBOOOTHBIX [OKhttps://m.edsoo.ru
134 .
KosieOaHUI HUTSHOTO U IPY>KUHHOTO 27.03.2024
MasiITHUKOB"
DU3NYECKUI TPAKTUKYM 10 TEME bubnuoTeka
135 "TIpeoOpazoBanue IHEPTUU B IPYKUHHOM OKhttps://m.edsoo.ru
peobpas P by 27.03.2024
MasITHUKE
Pu3HYECKUl IPAKTUKYM I10 TEME bubnuoreka
"HccnenoBanre NepeMEHHOT0 TOKa Yepes [HOKhttps://m.edsoo.ru
MOCJIEIOBATENLHO COEIMHEHHBIE
136 \
KOHJIEHCATOP, KaTYIIKY U Pe3UCTOop’ Miun 28.03.2024
"UccnenoBanue pabOThl HCTOYHUKOB
CBETa B LIETIH IEPEMEHHOI0 TOKa"
DU3NYECKUN TPAKTUKYM 10 TEME bubnuoTeka
137 "H3yueHne nmapaMeTpoB 3BYKOBOH OKhttps://m.edso0.ru
YHCHHE [apanetpos 36y 08.04.2024 1
BOJIHBI
Du3nYeCcKUil NPAKTUKYM 110 TEME bubnuoreka
"U3mepenue nokazaress npeioMICHUs [HOKhttps://m.edsoo.ru
138 " n
crexina" wim "Tlonyyenue u3o0pakeHus B 08.04.2024

CUCTEME U3 IJIOCKOTO 3€pKajla U JINH3bI"




139

@uU3NYECKUl NPAKTUKYM II0 TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHMA OT BellecTBa (Ha MpuMepe
wKugkux 1uH3)" unu "M3Mmepenue
(hOKYCHOTO PacCcTOSTHUS PACCEUBAIOIIUX
uH3"

10.04.2024

bubnnoreka
IIOKhttps://m.edsoo.ru

140

@U3HYECKUIN PAKTUKYM I10 TEME
"HaGmronenue nudpakmu,
uHTep(EpeHITUN U MOJIIpU3aluY cBeTa"

10.04.2024

bubnunorexa
[HOKhttps://m.edsoo.ru

141

DU3NYECKUI TPAKTHUKYM I10 TEME
"OrnpeneneHue UMITYJIbCa U SHEPTUU
PENSITUBUCTCKHUX YaCTHIL (110
doTorpadusimM TpeKoB 3apSHKEHHBIX
YaCTHUI[ B MArHUTHOM T110J1¢)"

11.04.2024

bubnauoreka
[HOKhttps://m.edsoo.ru

142

@uU3HYECKU NPAKTUKYM II0 TEME
"N3mepenne nocrostnHoi Ilnanka Ha
OCHOBe HccieaoBanus Gporodpdexra"
nnu "HccnenoBanye 3aBUCUMOCTH CHJIBI
TOKa 4epe3 CBETOIUO/I OT HAIPsKEHUS "

15.04.2024

bubnauoreka
[HOKhttps://m.edsoo.ru

143

@U3HYECKUI MPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3peKeHHOro
aTOMapHOTO BOJIOPO/Ia U U3MEPEHUE
noctostHHOM Punbepra"

15.04.2024

bubnunoreka
[HOKhttps://m.edsoo.ru

144

DU3NYECKUI TPAKTHUKYM I10 TEME
"UccnenoBanue paguoakTHBHOTO (hOHA C
HCII0JIb30BaHUEM J03UMETpa" WU
"U3yueHue nornomieHus 6eTa-4acTuil
aTrOMHUHHEM"

17.04.2024

bubnmoreka
[HOKhttps://m.edsoo.ru

145

@U3HYECKUI NPAKTUKYM I10 TEME

bubnmmoreka




"HabmroneHus 3BE31HOro Hebda
HEBOOPYKEHHBIM IJ1a30M C
HCIIOIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN IS OTIPEEICHUS
MOJIO)KEHHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIEC CO3BE3TUS
CeBepHoro noxyuiapus u sipkue 3BE3/1b1"
win "Habmonenus B Teneckon JIyHbL,
IUIAHET, TYMAHHOCTEN U 3BE3AHBIX
CKOIUTCHHI"

17.04.2024

[HOKNhttps://m.edsoo.ru

146

147

O00011eHNe U CUCTEMATH3AIMI 3HAHUI.
Pornb ¢u3uKku 1 acTpOHOMHH B
9KOHOMMYECKOH, TEXHOJIOTUYECKOH,
COLIMATILHON U 3TUYECKOH cepax
NeSITeIbHOCTH YeJIOBEKa

O00011IeHNE U CUCTEMATU3AIM 3HAHUI.
Posnb 1 MecTO pU3MKK M ACTPOHOMUH B
COBPEMEHHOM HayyHOH KapTUHE MUpPa

18.04.2024

22.04.2024

bubmnoreka
[TOKhttps://m.edsoo.ru

bubnnoreka
[HOKhttps://m.edsoo.ru

148

O06001EeHNE U CUCTEMATU3AIMA 3HAHUIA.
Pounb dusnueckoit Teopun B
(hopMUPOBaHHUU TIPEICTABICHHUH O
(bu3nuecKoi KapTUHE MUPA, MECTO
(hbM3UIEeCKON KapTUHBI MHPa B 00IIIEM
PSy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUNA O PUPOJIC

22.04.2024

bubnauoreka
[OKhttps://m.edsoo.ru

149

O00011eHHE U CUCTEMATU3ALM 3HAHUM
no teme "Kunematuka"

24.04.2024

bubnunorexa
[HOKNhttps://m.edsoo.ru

150

O06001EeHHE U CUCTEMATU3ALMS 3HAHUM

bubnmmoreka




no teMme "Kunematuka'

24.04.2024

[HOKNhttps://m.edsoo.ru

151 O00011eHrEe U cCUCTEMAaTU3AIM 3HAHUI bubnuoreka
IO TeMe "III/IHaMI/IKa" 25.04.2024 HOKhttpS.//m.EdSOO.rU
152 OG6OOIICHUE U CHCTEMATH3AINS 3HAHHI Bubnuorexa
no teme "Cratuka TBEp10ro Tena” 29.04.2024 [IOKhttps://m.edsoo.ru
O00011IeHNE U CUCTEMATH3AIM 3HAHUN Bubnuoreka
153 o TeMe "3aKOHBI COXpaHEHUS B OKhttps://m.edsoo.ru
> P 20.04.2024 | HOKDI
MEXAHUKE
O000111eHrEe U cCUCTEMAaTU3AM 3HAHUI bubnunoreka
154 110 TeMe "OCHOBEI MOJIEKYJIIPHO- OKhttps://m.edsoo.ru
‘ CIYIAP 02.05.2024 MOKNMD
KUHETHYECKOW TCOPHUU
O0001IIeHNE U CUCTEMATHU3AIM 3HAHUN Bubnuoreka
155 o teMe "Tepmoanuamuka. TeruioBbie OKhttps://m.edsoo.ru
ol 06.05.2024 LOKDIP
MAaIIVHBI
O00011IeHNE U cCUCTEMATHU3AIM 3HAHUN Bubnuoreka
156 o TeMe "ArperaTHble COCTOSHUSA OKhttps://m.edsoo.ru
P ’ 06.05.2024 | OKM
BemecTBa. Ma3oBbIe Mepexoabl
157 OGOOIIEHHE U CHCTEMATH3AINS 3HAHMI bubmmoreka
o TeMe "DnekTpudeckoe mose" 08.05.2024 | LLOKhttps://m.edsoo.ru
O00011eHNEe U cCUCTEMAaTU3AIM 3HAHUI BbubGnunoreka
158 110 TeMe "T1oCTOSIHHBIN DIIEKTPUUECKUI OKhttps://m.edsoo.ru
) R 08.05.2024 LOKDID
TOK
150 OG600IIeHUE U CHCTEMATH3AIHS 3HAHUI bubnuorexa
o Teme "Toku B pa3nuuHbIX cpenax” 13.05.2024 | HOKhttps://m.edsoo.ru
160 O00011IeHNE U CUCTEMATHU3AIM 3HAHUI Bubnuoreka




no teMme "MaraurtHoe mose"

13.05.2024

[HOKNhttps://m.edsoo.ru

PezepBHblit ypok. O6o01eHne 1 bubnuoreka
161 '(':I/ICTeMaTI/ISaI_[I/Iﬂ 3HAHHUH 110 Telv'l'e 15.05.2024 ILHOKhttps://m.edsoo.ru
DNeKTpOMAarHUTHAS WHIYKIIHS
PesepBHeIil ypok. O000IICHHE 1 bubnmoreka
162 cucTeEMAaTU3aIMsI 3HAHUH 110 TEME 15.05.2024 LIOKhttps://m.edsoo.ru
"MexaHuueckue kKoeoanus"
Peseprubiil ypok. O6001eHuE 1 bubnuoTeka
163 SI/ICTeMaTI/ISaIII/ISI 3HAHHUM TIO TeMe" 16.05.2024 [HOKhttps://m.edsoo.ru
DNeKTPOMarHuTHEIE KOJeOaHUs
PesepBHelit ypok. O600111eHNE U bubnnoreka
CHCTEeMAaTH3alMsl 3HAHUH 10 TEME IHOKAhttps://m.edsoo.ru
164
"MexaHHUYeCKHe U JIEKTPOMarHUTHbIE 20.05.2024
BOJIHBI"
PesepBHrlit ypok. O6001IeHHE U bubnmnoreka
165 ‘(‘:I/ICTeMal'“'I/ISaI_[I/Iﬂ 3HAHHUH 10 TeME 90.05.2024 ILHOKhttps://m.edsoo.ru
OnTuka
PesepBHeIil ypok. O000IICHHE U bubnmnoreka
166 cHUCTeMaTH3aIlvs 3HaHUH 110 TEMe 99 05.2024 [HOKhttps://m.edsoo.ru
"OcuHosbsl CTO"
Peseprubiil ypok. O6001eHue bubnuoTeka
167 i Khttps://m. :
6 SI/ICTeMaTI/BaIH/ISI 3HAHUU H(z TEME ) 99 05.2024 IOKhttps://m.edsoo.ru
KopmyckynsipHO-BOTHOBOH JTyan3m
PesepBHrlit ypok. O60011eHNE U bubnnoreka
168 '(':I/ICTeMaTI/IBaI_II/I? 3HAHUH 110 TEME 93.05.2024 IHOKhttps://m.edsoo.ru
®dusuka atoma
169 PezeprHblil ypok. O000mIeHNE 1 bubmumoreka
cHUcTeMaTH3alvs 3HaHUH 10 TEMe 23.05.2024




"®duznka aTOMHOTO siApa U
3JIEMEHTapHBIX YaCTHIL"

IHOKhttps://m.edsoo.ru

PesepBHrlit ypok. O6001IeHHE U

170 N 1 Bubnmnorexa
CHCTCMATHIALILT SHAMHIH 1O TEME 23.05.2024 | 11OKhttps://m.edsoo.ru
"DnemMeHThl acTpoPpu3uKu"

OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» dusuka. Mexanwnka, 10 knace/ Msaxumies I'.51., CuaskoB A.3., O0mIecTBo ¢
OTPaHMYCHHOM OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE OOIIECTBO
«M3marenscTBO «IIpocBemieHne»

» ®usuka. MonekymnspHas ¢usuka. Tepmoaunamuka, 10 kmace/ Mskumes I'.41.,
CunsikoB A.3., OO0I1IEeCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxmmonepHoe obmectBo «M3aarensctBo «lIpocBemienue»

» Gusuka. Ontuka. KBantoBas ¢pusuka, 11 knace/ Mskumes I'.4., Cunsikos A.3.,
OO6uiecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «/IPODA»; AKiIOHEpHOE
obmectBo «M3narenscTBO «IIpocBenieHne»

» ®uzuka. Dnekrpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO01u1ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO « [PODAY; AkuionepHoe
obmectBo «M3narenbcTBo «IIpocBemenner
1. I'.I.Mskuwes, b.b.byxosues, H.H.Corckuii / [Tox pea. H.A.IlapdenrbeBoid,
®usuka. 10 knacc. ba3zoBblil ypoBeHb (KOMILUIEKT C 3JIEKTPOHHBIM MPUIIOKEHUEM ).
— M.: IIpocsewenue, 2020.

2. I'.A.Mskuwes, b.b.byxosues, H.H.Corckuii / [Tog pen. H.A.IlappenTseBoi,
®usuka. 11 knacc. bazoBblil ypOBEHb (KOMILUIEKT C 3JIEKTPOHHBIM IPUIIOKEHUEM ).
— M.: IIpocsewenue, 2017.

3. dunaktudeckue marepuansl @usuka 11 xinace / A.E.Mapon, E.A.Mapon. —
M.: U3natensctBO «Ipodar, 2014.

4. TemaTuuecKkre KOHTPOJIbHBIE U CAMOCTOATENbHBIE PA0OTHI 10 pusuke 11
kiacc / O.W.I'pomuieBa. — M.: M3narenscTBo «OK3ameny, 2012 r.

5. 3apanus obpazoBaTenbHOro noprana Pemy EI'D

6. COOpHUK 3aJlaHui U CaMOCTOATENbHBIX padoT « duszuka 10», JI.A. Kupuk,

IO.1. Jluk- M.: Mnekca 2012r

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1. I'.SI.Msxumes, b.b.byxosnes, H.H.Corckuii / [Tox pen. H.A.IlapdenTtreBoi,
®usuka. 10 knacc. ba3zoBbiit ypoBeHb (KOMILIEKT C 3JIEKTPOHHBIM MPUIIOKEHUEM ).
— M.: IIpocsemenue, 2017.

2. I'.JA.Msxumes, b.b.byxosnes, H.H.Cotckuii / [Tox pen. H.A.IlapdenTtreBoii,
®usuka. 11 knacc. ba3zoBblil ypoBeHb (KOMILIEKT C 3JIEKTPOHHBIM MPUIIOKEHUEM).
— M.: IIpocsemenue, 20120.



3. Munaktuueckue marepuansl Ousnka 11 kmacc / A.E.Mapon, E.A.Mapos. —
M.: U3natensctBO «Ipodar, 2014.

4. TemaTuuecKre KOHTPOJIbHBIE U CAMOCTOATENbHBIE pa0OTHI 10 (usnke 11
kiacc / O.M.I'pomuieBa. — M.: M3naTenscTBo «OK3amen», 2012 r.

5. 3aganus o6pa3oBarenbHOro noprana Pemry EI'D

6. COOpHUK 3aJlaHuil U CaMOCTOATEIbHBIX padoT « dusuka 10», JI.A. Kupuk,
FO.1. Jluk- M.: Mnekca 2012r

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

1. Auumarun pusndeckux oobekros. http://physics.nad.ru/
2. Kusas ¢usuka: odyyaromas nporpamma. http://www.int-
edu.ru/soft/fiz.html

9. Ypoku (HpU3MKH ¢ UcIosib3oBaHreM MHTepHeTa.
http://www.phizinter.chat.ru/

3. ®dusuka.ru. http://www.fizika.ru/

4. dusuka: KoJuleKus onbIToB. http://experiment.edu.ru/

5. du3nKa: IEeKTPOHHAS KOJUICKIIUS OIBITOB.
http://www.school.edu.ru/projects/physicexp
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