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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe HAa YpPOBHE CpeaHero oOmero oopa3zoBaHuUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM M TpeOOBaHUM K pe3yJibTaTaM OCBOCHUS
OCHOBHOU oOpa3zoBaTeinbHON mporpammbl, mnpeactaBieHHbix B GI'OC COO, a
Takke ¢ ydétoMm ¢enepaibHON pabodeil mporpaMmbl BocnuTanusi U Konuenuu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3aIUIX
Poccuiickon ~ @enpepaunu,  pealu3yrOLIUX  OCHOBHBIE oOpazoBaTeIbHbIE
POrpaMMBl.

[Tporpamma mo usuke onpeaenser o0s3aTeIbHOE MPEMETHOE COJIepKaHHE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUSI TEM U Pa3JiesioB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKKM y4eOHOro TMpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[Iporpamma 1o ¢us3uke maér mpeacTaBIEHUE O LEJAX, COJEpKaHUH, OOIIeH
CTpaTeruu OOYy4YeHHUs, BOCIHUTAHUS U Pa3BUTUS OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca ¢GuU3UKKA YriayOJIEHHOTO YPOBHS TO3BOJISIET PEaM30BaTh
3aJla4d MPO(PECCHOHATILHON OpHEHTALIMM, HAMPABICHO HA CO3/IaHUE YCIOBHUH IS
MIPOSIBJICHHUSI CBOWX HMHTEIUICKTYIBHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmMcsi, KOTOpble HEOOXOMWMBI JJIg TMPOJODKEHHs O0Opa3oBaHUS B
OpraHu3anusx npodeccuoHaTbHOTO O00pa3oBaHUs MO Pa3IUYHbIM  (PU3UKO-
TEXHUYECKUM U WHKCHEPHBIM CITCIIUATBLHOCTSIM.

B mporpamme 1o (Qusumke ompenensioTcs IUIAHUPYEMbIC PE3yJIbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus: JUIYHOCTHBIC,
MeTanpeJMeTHbIle, TNpeaMeTHole (Ha  yrayonénHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOW 1Jisi pa3pabOTKU TpeOOBaHM K JIMYHOCTHBIM,
METaNnpeIMETHbIM U TPEAMETHBIM pe3yJibTaTaM OOyYalollUXCs, OCBOUBIIUX
nporpaMmy 1o (GU3MKE Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs Ha
yIIyONEHHOM YPOBHE, SIBIISIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IJIaHUPYEMBbIE pe3yJIbTaThl OCBOEHUSI Kypca (u3uku Ha  yriyOJa€HHOM
YPOBHE, B TOM YHUCJI€ MPEAMETHBIE Pe3yJIbTaThl O rojamM 00y4YeHHs;

coziepkanue yueoHoro npeamera «Pusuka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3Mke WMEET NPUMEPHBIM XapakTep M MOXKET OBITh
MCIIOJIb30BaHA YUUTEISIMU (DU3UKHU JJISI COCTABIICHUS CBOUX PabOYHX MPOTpamM.

[Iporpamma 1o ¢u3rke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEEH U
NPEJAOCTABISET BO3MOXKHOCTH ISl peaiU3alldd  Pa3IMYHBIX METOJUYECKHUX
MOJXOJIOB K TPErNoJlaBaHni0 (U3WKH Ha YIIyOJIEHHOM YPOBHE TIPH YCIOBUU
COXpaHeHUs 00s3aTEIHLHOM YaCTH COJIEP KaHMs Kypca.



®du3rka Kak Hayka o Hambosiee OOIMX 3aKOHAX MPHUPOJbI, BHICTYyMAasl B
KauecTBe y4eOHOIo MpelIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHMM 00 okpyskaromieMm mupe. [IkoabHBIN Kypc PU3UKN — CUCTEMOOOPA3yIOLINI
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIBKY (DH3UYECKre 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHMM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuzmyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUN OMNPENEINIo XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJNOTUH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJIy4YEHUs HOBBIX MAaTEpHUAJIOB C 3aJaHHBIMU CBoMcTBamu. M3yueHue
(GbU3MKKM BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHUE E€CTECTBEHHO-HAYUYHOUH
KapTUHBI MHUpa oOydaroierocsi, B popMHUpoOBaHUE yMEHUU MPUMEHSATH HAYUYHBIN
METOJ] TO3HAHUS TIPU BHITIOJIHEHUW UMH YUEOHBIX UCCIIE0BaHUMN.

B ocHOBY Kkypca (pu3uku Ha ypoBHE CpeHEro 001ero 0opa3oBaHus MOJI0KEH
Pl uael, KOTOpbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHS.

Hoea uyenocmmnocmu. B COOTBETCTBUHM C HEW KypC SBISAETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTEpPHaNl U3 BCEX pa3/iesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHON (DU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (U3UKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopuid. Beagymum B Kypce sBIseTcs
dbopmHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoNara€T MCIOJIb30BAHUE
TYMAaHUTAPHOTO TOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIECTBA, a TaKXKEe C  MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMUYECKUMHU MPOOTIEMaMH.

Hoea npuknaonoui nanpaenennocmu. Kypc pusuku yriry0ia€HHOTO ypPOBHS
MpEANoJiaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX
NPUIOKEHUIN M3YYEHHBIX TEOPUH MU 3aKOHOB. IIpm 3TOM paccMmarpuBaroTCsi Ha
YpPOBHE OOIIMX MPEACTABICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanu3yercss MNOCPEICTBOM BBEICHUS AJIEMEHTOB
COJIEp)KaHMs, TOCBSAIIEHHBIX OKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHW M TEXHOJOTHUM, a Takke OOCYKICHUS
po0JIeEM pallMOHATIBHOTO MPUPOIOIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHue cofepkanusi MPOrpaMMBbI 10 (PU3UKE TOJDKHO OBITH MMOCTPOSHO HA
MPUHIMIIAX CUCTEMHO-AEATENBHOCTHOTO noaxoAa. s dbusuku peanuszanus 3TUX
IPUHIMIIOB 0a3UpyeTCsl Ha UCHOJIB30BAHUH CAMOCTOSTENIbHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JielcTBytolero (akropa ydeOHoro mporecca. [ns yrmyOnéHHoro
YPOBHSI — 3TO CUCTEMa CAMOCTOSITEIBHOIO YYEHUYECKOTO 3KCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIbHBIE YUYEHUUYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
MaTtepuaia, 1abopaTopHbie padoThl U pabOThl MpakTUkyma. [Ipu 3TOM BO3MOKHBI
nBa crocoba peanu3auud (PU3MYECKOro MpakTUKymMa. B  mepBoMm  ciydae
IPaKTHKYM mpoBoauTcs jubo B koHue 10 u 11 kiaccos, 1ubo mocie mepBoro u
BTOPOTO TOJYTrOAWM B KaXJAOM M3 OSTUX KiaccoB. BTopoit cmocod — »3T0
UHTErpauus padoT NpakTUKyMa B CHUCTEMY JabOpaTOpHBIX paboT, KOTOpbIE
MPOBOJATCS B Mpoliecce u3yudeHus paszzaena (temsl). Ilpu stom mox paboramu
IPAKTUKyMa MIOHMMAETCSI CAMOCTOSITEIbBHOE HCCIIEOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJCTBY CBEPHYTOT0, 0000IEHHOTO BUa O€3 MOIIarOBON HHCTPYKIIUH.

B nmporpamme mno (@usuke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTa,
7a00paTOpHBIX pabOT M MpaKTUKyMa MpPE/CTaBleHa €IMHbIM mepeyHeM. Buibop
TEMAaTUKH JJIT 9TUX BHUJIOB YYCHHMUYECKUX MPAKTHYCCKUX PaOOT OCYIIECTBIISIETCS
y4acTHUKaMHU 00pa30BaTeIbHOrO Mpolecca UCXOAsl U3 OCOOCHHOCTEN MOYypPOYHOIO
IUTAHUPOBAHUSI M OCHalleHuss KaOuHera ¢usuku. [Ipm sToM obecneumBaercs
OBJIaJICHUE OOyYarOUIMMHUCS YMEHHUSIMU TIPOBOJUTH TMPsSMbIE U KOCBEHHBIC
WU3MEPCHUS, WCCICAOBAHUS 3aBHCHUMOCTEH (DU3WYECKUX BEIWMYMH W IMOCTAHOBKY
OMBITOB IO MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE YHENAETCS PEHICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/1a4 NPUOPUTETOM SIBISIOTCS 33Ja4d C SIBHO
3aJlaHHON W HESIBHO 3aJIaHHON (PU3WYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSTh
M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjeiia Kypca, Tak Hu
WHTETPUPYS MPUMEHEHNE 3HAHUW U3 pa3HbIX pa3nenoB. JJis KadyeCTBEHHBIX 3a/1a4
IPUOPUTETOM SABIISIIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKA3aHUE MPOTEKAHUs
bu3HUecKnX SIBJICHUN U MPOIIECCOB B OKPYKAIOIICH >KU3HU, TpeOyroire BpIOOpa
bu3HYecKoi MOJIENH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOECIEUCHHUI0 Y4eOHOro mpolecca Kypc (U3UKH YriayOJEHHOTrO
YPOBHSI Ha YPOBHE CPeIHEr0 00IIero 00pa3oBaHus JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabwHera. B kabuHeTre (M3WMKM JMOHKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 00OpyJAOBaHUE [Jis BBIMOJHEHHUS YKAa3aHHBIX B IporpaMme IIo
(u3MKEe YYEHMUYECKHX OIIBITOB, JIA0OPAaTOPHBIX pabOT M padOT NpakTUKyMa, a
TaKXKe JEeMOHCTPAallMOHHOE 000py0BaHUE.

JlemoHCTpaninoHHOe oOopyaoBaHue (GopMupyeTcss B COOTBETCTBUU C
NPUHIUIIOM MHUHHUMAJIBHOM JIOCTATOYHOCTH U  oOecrnedyrBaeT IOCTaHOBKY
MEPEUYUCIIEHHBIX B TMporpaMMme Mo (U3UKE KIIOYEBBIX JIEMOHCTpALMM st
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o00OpyIOBaHHE HJid YYCHUYECKHX MPAKTHUYECKUX pabdboT
dbopmupyeTcsi B BUJIE€ TEMaTHYECKHX KOMIUJIEKTOB M 00ECIEYMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomwuxcs. TemMaTH4ecKue KOMIUICKTHI
Ja00paTOPHOTO OOOPYJIOBAHMS JIOKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITIOJIb30BAaHUU AHAJIOTOBBIX U ITU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBHIX JTAOOPATOPHUIA.

OCHOBHBIMH TIEJIIMH M3Y4CeHHS (U3HKKA B OOIIEM OOpa30BaHUU SIBIISIOTCS:

dbopMupoBaHrUe MHTEpECA U CTPEMJICHUs] OOYYaIOIMUXCSI K HAYYHOMY
W3YUYCHHUIO TPHUPOJIBI, Pa3BUTHE WX HMHTEIUICKTyalbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTaBICHUM O HAYYHOM METOJIe MO3HaHMS U (HOPMHUPOBAHUE
WCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSIM;

dbopMHUpOBaHE HAYYHOTO MHPOBO33PCHHUS KaK pe3yibTaTa W3YUEHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;

dbopMHupoBaHrE YMEHUN OOBSICHATH SIBJICHHS C UCIIOIH30BAaHUEM (PU3UUECKHIX
3HAaHMHA M HayYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O pONMM (PU3UKK JJIs PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE OpeiCTaBIeHUd O  BO3MOXHBIX  cepax Oynyien
npoeCcCHOHANBHON AESITEIBPHOCTH, CBS3aHHBIX C (PU3WKON, TOATOTOBKA K
JanbHeieMy 00y4eHUIO B 5TOM HaIpaBICHUH.

JlocTrxkeHre 3TUX Iejed 00ecriedruBaeTCsl PeIIeHUEM CISAYIONUX 3a1ad B
npoiiecce u3yueHus Kypca (U3uKU Ha YpPOBHE CPEIHETO 00111eT0 00pa30BaHuUs:

NpUOOPETEHUE CUCTEMBbI 3HAHUN 00 OOMIMX (PUBHMUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIOYAs  MEXaHWKYy,  MOJEKYSIpHYI  (Qu3uKy,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY M DJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUe YMEHUN TPUMEHSATh TCOPETUUSCKUE 3HAHUS JISl O0OBICHCHUS
bU3MYeCKUX SIBJICHUH B MPUPOJC W JUIS TPUHATHS TPAKTHYCCKUX PEIICHUN B
TMOBCETHEBHOM KM3HH;

OCBOCHHME CIIOCOOOB PEIICHHUS pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOMN
bu3uYeCKOr MOJEIbIO, 3a/Ja4, IMOAPa3yMEBAIOIINX CAaMOCTOSTEIBLHOE CO3aHue
bu3MYeCKOW MOJENH, aJeKBaTHOW YCJIOBHSAM 3aJladyd, B TOM YHCIE 3aJa4
WHKCHEPHOTO XapaKTepa,;

MOHMMaHUue (U3NYECKMX OCHOB M TIPUHIIUIIOB JEHCTBUS TEXHUYCCKUX
YCTPONCTB 1 TEXHOJOTUYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYIKAIOIIYIO CPEAY;

OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBEICHUS
bU3MYECKNX DKCIIEPUMEHTOB, aHalu3a W UHTepHpeTanuu uHopManuw,
OTIPEICIICHHSI IOCTOBEPHOCTH TTOJTYICHHOTO Pe3yJIbTaTa;

CO3/aHME YCJIOBHMM IS Pa3BUTHS YMEHHH IPOCKTHO-HCCIICIO0BATEIBCKOM,
TBOPYECKOH JICATEIIbHOCTH;



pa3BuTHE UHTEpeca K chepam MpopecCUuOHAIBHON IeATeTbHOCTH, CBI3aHHOM
¢ (DUBUKOM.

B coorBerctBun ¢ tpeboBanusiMu PI'OC COO yrinyOnéHHBI ypOBEHb
u3ydeHus: yueOHoro mnpeamera «®duszmka» Ha ypOBHE CpeIHEro O0OIero
oOpa3oBaHus BBIOMpaeTCs OOYYalOIMMHUCS, [UIAHUPYIOIIMMHU  IPOJIOJIKEHUE
0o0pa30BaHUs MO CHEIUATBHOCTIM (QU3HKO-TEXHUIECKOTO MPOQHIIS.

Ha uzydenne ¢puszuku (yriyOn€HHbIA YPOBEHb) HA YPOBHE CPEIHETO 00IIEro
obOpazoBanus orBoautcs 340 gacos: B 10 knacce — 170 gacoB (5 4acoB B HEENIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennmaraemeiii B mporpamme 1o (GU3NKE TEpPEeUeHb JabopaTOpPHBIX U
MPAKTUYECKUX PpaldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENIb JI€JaeT BBHIOOP
MPOBEICHUS JTA0OPATOPHBIX PabdOT M OMBITOB C YYETOM HWHAMBHUIYAJTbHBIX
0COOEHHOCTEM 00yJarONUXCH.



COJEPXAHME OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblid MeTO O3HAHUSA NPUPOIBI.

®dwusrka — pyHIaMeHTaIbHas Hayka o pupoje. Haydnbiit MeToa mo3HaHus 1
METO/Ibl UCCIIEIOBaHUS (PU3UYECKUX SBIICHU.

OKCHEepUMEHT W Teopus B Tpollecce Mo3HaHus Npupoisl. Habmonenuwe u
HKCIIEPUMEHT B (PU3UKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOTOBble W IU(POBBIE
U3MEpUTETbHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  pu3uyeckux  BenuuuH  (abconroTHas U
OTHOCHUTEIIbHASA).

MopenupoBanue Qpu3nuecKux SBJICHUN U MPOLECCOB (MaTepuaabHas TOUKa,
abCoMIOTHO TBEPAOE TENOo, WAealbHAs >KHUIKOCTb, HJICATbHBIM Ta3, TOUCYHBIN
3apsn). I'nunore3a. @U3NYECKHil 3aKOH, TPAaHULBI €r0 MTPUMEHUMOCTH. Pu3nuecKast
TeopHusl.

Ponb u mecTto Qpuzuku B POpMUPOBAHUU COBPEMEHHOM HAYYHON KapTHUHBI
MHpa, B PAKTUYECKOU JIEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaxmuKym.

WN3mepenre cuiibl TOKA M HAINPSHKEHUS B ILENU IMOCTOSHHOTO TOKa IpU
MOMOIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ udpoBoi adoparopueit mo ¢usuke. [Ipumepbr u3MepeHus
(buU3HYEeCKUX BEIMYUH TIPU MOMOIIM KOMITBIOTEPHBIX JaTYHKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MaTepuaibHOM TOYKHU, €ro MPOEKIMH HA OCHU CHCTEMBI
KOOpAuHAT. TpaeKkTopus.

[lepemerienre, CKOpOCTh (CpedHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOpPEHUE MaTepUaJbHOM TOYKH, UX MPOEKIIMU HA OCHU CHUCTEMbI KOOpAUHAT.
CnoxxeHue nepeMeIIeHnil U CI0KeHUE CKOPOCTEH.

PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSAMOJMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJAWHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTePUAIbHON TOYKU OT BPEMEHU U UX
rpauKy.

CBoOonHOEe mMmajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTr0 TOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTHU M
YCKOPEHHS MaTepUabHON TOYKHA OT BPEMEHU U UX IPAPUKH.



KpuBonuueitHoe  aBwkeHue. [IBukeHHe  MaTepUaJIbHOM TOYKH IO
OKPYXHOCTH. YTJIOBass M JUHEHHasi ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTenbHOE (HOPMAIbHOE), KacaTelibHOE (TaHT€HIMAIbHOE) U MOJTHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHu4Yeckre yCTpOICTBA W TEXHOJOTMYECKHE MPOUECCH: CIUIOMETD,
JNBWKCHUE CHApsIOB, LEMHbIE, IIECTEpEHYATHIE W PEMEHHBIE MEPENAyH,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mogenb cuctemMbl OTCUETA, WILTIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHK
JIBU>KCHUSL.

CnocoObI uccien0BaHus JBUKCHUH.

Nnnroctpanus IpeesibHOTO epexo/ia U U3MEpeHne MITHOBEHHOM CKOPOCTH.

[IpeoOpa3oBaHue IBMKCHUI ¢ HCIIOIb30BAHUEM MEXaHU3MOB.

[TameHue Tes B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenve ABUKEHHS Tea, OPOIIEHHOTO MO YIIIOM K TOPU3OHTY H
TOPU30HTANBHO.

HamnpagiieHre CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MYTEM, TPACKTOPUH, CKOPOCTEH JBUKEHUSI OJHOTO M TOTO Ke
TeJla B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKmuKkym.

N3yueHre HEpaBHOMEPHOTO JBUKEHUS C IEIbI0 ONMpPEACICHUSI MTHOBEHHOU
CKOPOCTH.

N3mepeHne yCKOpeHUs: MpU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>KCHUU.

U3mepenne  yckopeHHss ~ CBOOOJHOro  maaeHuss  (PEKOMEHJOBAHO
UCII0JIb30BaHue U(PPOBOI 1abopaTopun).

N3yuenne JnBMKEHUS Tena, OpolleHHOTo ropu3zoHTanbHO. IIpoBepka
TUIIOTE3bl O MPAMOM NPOMOPUUOHATBLHONM 3aBUCUMOCTH MEXIY JalbHOCTBIO
noJIETa U HAYaJIbHOM CKOPOCTBIO TEa.

W3yueHne IBIKEHHUS Tella MO OKPYKHOCTH C IIOCTOSTHHOM 10 MOJYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEPHOJa OOpaIleHHs KOHUYECKOTO MasTHUKA
OT €ro napameTpoB.

Tema 2. lunamuxa.



[lepBeiit 3akoH HproroHa. HMHepumanbHble cuctembl otcuéra. [IpuHumn
oTHOocuTenbHOCTU ['anmunes. HemHepruanbHble cUCTeMbl OTCUéTa (OompesesieHue,
IPUMEPHI).

Macca Tena. Cuna. [IpuHITUIT CYyNIEpPHO3UIIUN CHJL.

Bropoit 3akoH HeroTOHA 1151 MaTepraibHOM

Touku. Tpertuii 3akoH HeroToHa 115t

MAaTE€PHUAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHUBAJIEHTHOCTh TIPABUTAIMOHHON W
WHEPTHON MacChl.

Cuna TsDKeCTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOTO TMaJ€HUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUJIAHETBI W OT Treorpauyeckod MmUpOTHL. JIBUXKEHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBast kocMudeckas CKOPOCTb.

Cuna ymnpyroctu. 3akoH ['yka. Bec tema. Bec Tema, aBmkymierocst ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpEHUS CKOJBXKECHUS U CUJa TPECHUS
nokosi. Koadpdunment tpenus. Cuna CONpOTUBIEHUS TPU JABUKEHUU Teja B
YKUJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOIO JIBUKEHUS.

Hasnenue. I'napocrarnueckoe nasienue. Cuiia Apxumena.

TexHHueckne yCTpOWCTBA M TEXHOJOTUYECKHE MPOLECCHI: MOAIIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGmronenue aBuKeHUs: Tel B HHEPLUUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAaX
OTCUETA.

[IpyHUIKMTO OTHOCUTEIBHOCTH.

Kauenue AByX HWJIMHAPOB WX IIAPOB PA3HON MACCHI C OJJMHAKOBBIM
YCKOPEHUEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MPUIOKEHHBIX K Tely CWI C
MIPOU3BEICHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLIMAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOBHMKAIOIIUX B PE3yJIbTATE B3aUMOICHCTBUS TEIL.

N3Mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MMAICHUU.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

H3mepeHne paBHOACHCTBYIOIIECH CHII MPU JABMKEHUM OpycKa M0 HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumnoTe3bl 0 HE3aBUCUMOCTH BPEMEHM IBUKEHUSI OpycKa Mo
HAKJIOHHOM ITIOCKOCTH HA 3aJIaHHOE PACCTOSHUE OT €r0 MacChl.



HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE H
PE3MHOBOM 00pa3Iie, OT uX Jaedopmaruu.

N3ydeHne NBUKEHUSI CUCTEMBI TEJl, CBI3aHHBIX HUTHIO, MIEPEKUHYTON Yepe3
JIETKUH OJIOK.

N3mepenue kodduiineHTa TpeHHs 1Mo BEJIWYUHE YIIIOBOr0 Ko3(uireHTa
3aBUCUMOCTH Fip(N).

HccnenoBanre nBUKEHUS OpycKa MO HAKJIOHHOW TUIOCKOCTH € MIEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSI.

N3yueHne NBUKEHUS IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomoTHo TBEpHoe Teno. IlocTymarenbHoe W BpallaTeIbHOE JBUKEHUE
TBEpOro Tena. MOMEHT CHJIbl OTHOCUTENBHO OCH BpamieHus. [lnedo cuisbl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTn Tena.

VYcnoBust paBHOBECHS TBEPAOTO TeEIA.

YcroitunBoe, HeyCTOMYMBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHuueckne yCTpOMCTBA M TEXHOJIOTHMYECKUE IPOLECCH: KPOHIITEHH,
CTPOUTEIIbHBIN KpPaH, pelIETYaThle KOHCTPYKIHUU.

Hemoncmpayuu.

YcmoBust paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npaKmuKym.

HccnemoBanue yclOBHM PaBHOBECHS TBEPAOrO TENa, HMEKOLIETO OCh
BpAILECHHUS.

KoHcTpynpoBaHH€e KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, HMEIOIIETO TUIOMIAIb OMOPBHI.

Tema 4. 3aKkonbl coxpanenusn é mexaHuke.

NMnynbc MaTepralibHOM TOYKH, CUCTEMBI MaTEpUAIbHBIX TOUeK. LleHTp macc
CUCTEMBI MaTepUAIIbHBIX TOUEK. Teopema o IBUKEHUU LIEHTPa Macc.

NMnynbc CHIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT nMmnyJibca MaTeprualibHOM TOYKH. [IpencraBinenne o coxpaHeHnu
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJISIX.

Pabota cuibl Ha MajloM M Ha KOHEYHOM MepeMenleHuu. ['paduyeckoe
IIPEICTAaBICHUE PAOOTHI CUIIBI.

MOIITHOCTb CUJIBI.

Kunernueckass sHepruss MarepuanbHOW TOuYkH. Teopema 00 M3MEHEHHH
KMHETUYECKOW SHEPTUU MAaTEPUATIBHONW TOYKH.



[ToTeHMaNbHBIE W HENOTEHLIMAJIbHbIE CWIbL. [loTeHIMalbHAS 3HEprus.
[ToTennuanbHas sHeprust ynpyro neopMuUpoBaHHON NpyxkuHBL [loTeHImanbHas
HHEpPrus Tejla B OJHOPOJHOM rpaBUTAUMOHHOM moje. [loTeHuuanbHas 3HeEprus
TeJa B IPAaBUTALIMOHHOM IOJI€ OJHOPOIHOrO Mapa (BHYTpH M BHE I1apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThst KOCMUYECKask CKOPOCTb.

CBsi3b paboThl HEMOTEHIMAIbHBIX CHUJI C HU3MEHEHHMEM MEXaHU4eCKOU
HHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHymuM s UACAIbHOM JKUJIKOCTH Kak CIEACTBHE 3aKOHA
COXpaHEHUs] MEXaHUYECKOU SHEPIHH.

TexHHuecKre yCTPONCTBA U TEXHOJOIMYECKUE MPOLIECCHI: JIBH)KEHHE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM MHUCTOJNET, TUPOCKON, (UrypHOE KaTaHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUS

uMIyJibca. PeaktuBHoe

JBUKCHUE.

N3mepeHne MOITHOCTH CHJIBL.

M3MeHeHune 3Hepruu Teja Mpu COBEPIICHUN padOThI.

B3aumHbIe nTpeBpallieHus KHHETUYECKOW U MOTEHUMAIBHON SHEPTUM IIPU
JEMCTBUM Ha TEJIO CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPruu Npu CBOOOIHOM Na/IEHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

W3mepeHne uMmiysbca Tesna o TOpMO3HOMY My TH.

W3mepenne cuibl TATH, CKOPOCTU MOJENN 3JIEKTPOMOOUIIS M MOIIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHJIBL.

HccnenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJAECHCTBHH.

N3mepeHne KHHETUYECKOM SHEPTUH Tella 0 TOPMO3HOMY Iy TH.

CpaBHEHHE M3MEHEHUS! TOTEHIHMAILHON 3HEPrUU NPYKUHBI ¢ PAOOTOM CHJIBI
TPEHMUS.

Omnpenenenue pabOThl CHIIBI TPEHHS TPHU JABIXKCHHH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MoJsiekyasipHas pu3uKka 1 TEPMOJAUHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI MEOPUU.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJIsIpHO-KuHeTnueckoil teopun (MKT), ux
onbiITHOe oOocHoBaHue. Juddysus. bpoyHoBckoe nBIKEeHHE.  XapakTep
JIBIKCHUS WM B3aUMOJCHCTBHUSl YacTHI] BellecTBAa. MOJENM CTPOEHHs TIa3oB,
KUAKOCTEH U TBEPABIX TEN U OOBSICHEHHE CBOWCTB BELIECTBA HAa OCHOBE 3TUX



mozeneid. Macca u pasmepsl Mosiekyn (atomoB). KonudecTBOo BermiecTBa.
[TocTositHHass ABoragpo.

TeroBoe paBHOBecue. Temmeparypa u crocoObl €€ u3Mmepenus. [llkana
temneparyp Llenscus.

Mogenb uaeabHOTO ra3a B MOJIEKYJISPHO-KUHETUYECKON TEOPHUM: YACTHUIIbI
rasa ABWKYTCSl XaOTUYECKU U HE B3aUMOJICCTBYIOT JPYT C APYTOM.

["a3zoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Kmaneiipona. AoOGcomtoTHas
Temriepatypa (mkana temneparyp KenbBuna). 3akon JlanpTona. M3ompoieccsl B
UJeaTbHOM Tra3e C TIOCTOSIHHBIM  KOJIMYECTBOM BellecTBa. [ 'paduyeckoe
IIPEICTaBICHUE U30IIPOLIECCOB: U30TEPMA, H30X0pa, U300apa.

CBsi3b  MEXIQy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  BHeprueu
NOCTYIATEIbLHOTO TEIJIOBOTO JBUXKEHHUS MOJIEKYJ HJealbHOro ra3za (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKOW TEOPUU UJICATIBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMITepaTyphl TEPMOJUHAMUYECKON CUCTEMBI CO CPETHEH
KMHETHYECKOW SHEPTUEH MMOCTYIATEIBHOIO TEILUIOBOIO ABUXKEHUSI €€ YACTHILI.

TexHuueckre YCTpOWCTBA M TEXHOJOTMYECKUE TMPOLECChl: TEPMOMETP,
OapomeTp, MoTyYeHUEe HaHOMAaTEPUAJIOB.

Hemoncmpayuu.

Mogenu 1BUXKEHHS YaCTHL] BELIECTBA.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Bunieoponuk ¢ 3anuchbio peaibHOro OpOyHOBCKOTO JIBUKEHUSI.

Juddy3ust xKUIKOCTEH.

Mogaens onbita [lTepHa.

[IpuTsrKeHrE MOJIEKYII.

Mogenu KpuCTalsIn4eCKUX PEMETOK.

HabGmronenue u rccieqoBaHue N30IpoIecCoB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne mpolecca YCTAaHOBIEHUS TEIUIOBOTO PAaBHOBECUS IIpU
TeII000MeHEe MEXKy TOpsUeH 1 XOJIOTHON BOJIOMN.

N3yueHne W30TEpMHYECKOrO Ipolecca (PEKOMEHAOBAHO WCIIOJIb30BaHUE
rdpoBoii 1abopatopun).

N3yuenue U30XOPHOTO

npouecca. M3ydyenue nzo0apHoro

npouecca. [IpoBepka ypaBHEeHHs

COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunwl.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHENIHNE U BHyTpeHHUE napameTpsl. [lapamerpol
TEPMOJIMHAMHUYECKOW CHCTEMBI KaK CPEAHUE 3HAYEHHUSI BEJIUYMH, OIMCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIUYECKOM YPOBHE.



HyneBoe Hawano TtepmoauHaMukd. (CaMONpPOW3BOJIBHAS — pelaKcalys
TEPMOJUHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mogenp wuaeanbHOro raza B TEPMOJMHAMHUKE — CHCTEMA YPAaBHEHUM:
ypaBHeHue MenneneeBa—Kianelipona W BbIpak€HUE JJI1 BHYTPEHHEH SHEpPrumu.
VYcnoBusl MPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHIEHTPALMUs YacTHIL], BHICOKHE
TeMIlepaTypbl. BeipaxkeHue [uisi BHyTPEHHENH SHEPTUU OAHOATOMHOIO UAEAIBHOIO
rasa.

KBa3ucratnyeckne U HeCTaTUYECKHE MTPOLIECCHI.

DneMeHTapHasi pabota B TepMouHaMuKe. Borunciienue paboThl o rpaduky
npouecca Ha pV-auarpamme.

Teronepenaya  Kak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEPIuH
TEPMOJAMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss paborel. KonBekuus,
TEIIONPOBOIHOCTbD, U3ITyUYECHHUE.

KonmnuectBo Temnorel. Tenno€MKOCTh Tenma. YHaelnpHas W MOJSpHasd
TEINTIOEMKOCTH BEWIIECTBA. YpaBHeHHME Maliepa. YaenbHas Temiora CropaHus
tomuBa. Pacuér konuuecTBa TeIOTHI npu Temionepenade. [lonstue o0
annabaTHOM Tpoliecce.

[lepBblli 3aKOH TepMOAMHAMHMKU. BnHyTpenHss osHeprus. KommgecTBo
TEIJIOTBI W paboTa Kak Mepbl  WU3MEHEHUs  BHYTPEHHEH  OSHEPruu
TEPMOJUHAMHYECKON CUCTEMBL.

BTopoii 3akOH TEpPMOIMHAMHMKH [JI1 PABHOBECHBIX IIPOLIECCOB: YEpeE3
3aJJTaHHOE PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMBI IMPOXOIAUT
eIMHCTBEHHAs aguadaTa. AOGCOMIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOJMHAMUKH JUIsI HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TIepeiaTh TeIIOTY OT 0o0Jiee XOJOAHOro Tea K 0ojiee HarpeToMmy 0e3
kommneHcanuu (Kinaysuyc). HeoOpatumocTh IpUpOHBIX MPOIECCOB.

[IpyHUMIIBI ~ TEVCTBUA  TEIUIOBBIX  MAIIIWH.

KIIJI. MakcumaneHoe 3Hauenue KIIJI. [uki

Kapso.

DKOJIOTUYECKHE aCIEKThl MCIOJIb30BaHMs TEIUIOBBIX JBHrareineil. Termnosoe
3arpsA3HEHNUE OKPYKAKOIIEH CPEMbI.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: XOJOAUIbHUK,
KOHJUIIMOHEp, AMU3ENbHBIA W KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuHa,
NOJIYyYEHUE CBEPXHU3KUX TEMIEparyp, YTHIH3ALUS «TEIUIOBBIX» OTXOJI0B C
MCII0JIb30BAaHUEM TEIUIOBOIO HACOCA, yTHIM3ALUS OMOOPTaHUYECKOrO TOIIMBA IS
BBIPAOOTKU «TETUIOBON» U DJICKTPOIHEPTHH.

Hemoncmpayuu.

H3menenune Temneparypsl pu aainadaTuyeckoM paclIupeHuu.

Bo3nyuiHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEN YHEPTHUH.

Hccnenosanue aquabaTHOrO Mpolecca.

KoMmnbroTepHbIE MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmMuKym.

N3mepenue yaenbHON TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

UccnenoBanne aguabaTHOTO MpoIiecca.

N3ydyeHrne B3aMMOCBS3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOACHCTBUA U
TEMIIEPATYPbI KATIEHUS KUIKOCTEH.

Tema 3. Aecpecammnbie cocmoanus éewyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjaeHcaiusa. McmapeHue W kumneHue. YeiabHas
TeIJI0Ta MapooOpa3oBaHusI.

HacbllieHHble W HEHachlllleHHble TMapbl. KadyecTBeHHass 3aBUCUMOCTH
IJIOTHOCTHU W JABJICHUSI HACBIIMIEHHOrO Mapa OT TeMIEpaTyphl, UX HE3aBUCUMOCTh
OT 00BbEMA HACBKIIIEHHOTO TTapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT TaBJICHUS
B JKMJIKOCTH.

Bnaxuoctb Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIaXKHOCTb.

Tépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
KpucTaJyioB. [lnaBiieHMEe W KpuUCTAUIM3alMsA. YJenabHas TEIUIOTa ILIABJICHMUS.
CyOnumarnus.

Hedopmanmu TBEpOTO Tena. Pactskenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemnmoBoe paclIUpeHUe KUIKOCTEH U TBEPIBIX Tel, 00bEMHOE M JUHEWHOE
pacuipeHrue. AHTapMOHU3M TEIIOBBIX KOJI€OaHUM YaCTHIl BEIIECTBA KaK MPUYHHA
TEIJIOBOI'O PacClIMpPEHHUs Tell (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue DHEPTUU B ¢hazoBbIX

nepexogax. Y paBHEHHUE TEIUIOBOrO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. Koa(hPUIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnspusie sBnenus. /[aBineHne mo MCKpUBIEHHON MOBEPXHOCTHIO KUJKOCTH.
®opmyna Jlannaca.

TexHuyeckne yCTpOWCTBA W TEXHOJOTHMYECKHME MPOLECCHI:  KHUIKUE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TeruoBoe pacmmpeHue.

CBoIICTBa HACBILIEHHBIX

MapoB.

Kunenune. Kunenue npu noHM>XKEHHOM JTaBJICHUM.

N3Mepenune cuiibl MOBEPXHOCTHOT'O HATSKEHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanunisipable sBieHusI.

Mopaenn HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObl M3MEpEeHUs BIAKHOCTH.

HccnenoBanrie HarpeBaHUs U IUIABJICHUS! KPUCTAIUTMYECKOTO BEILIECTBA.

Bunbr negopmariuii.

HaGmronenue manbix aedopmanuid.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomuol, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepenue yaenpHOM TEIIOTHI TJIABJICHUS JIbJA.

N3ydeHre CBOMCTB HACBIILIEHHBIX TTAPOB.

N3mepenne abCOIIOTHOM BIaKHOCTH BO3/lyXa U OIIEHKA MAacChl IapOB B
MTOMEIIICHUMU.

N3mepenne ko3¢ duiieHTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenue monyns FOunra.

HccnenoBanre 3aBUCUMOCTH  JedopMmaliid  pe3HMHOBOro obpasma  OT
MIPUJIOKEHHOM K HEMY CHJIBI.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. dnekmpuueckoe noJe.

OnekTpuzauusi Tel W €€ MpOSIBICHHUS. DJNEKTpUYecKuil 3apsna. JlBa Buma
AIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKH, [HUAJIEKTPUKA U  IOJYIPOBOIHHKHU.
DJIEMEHTApHBIN AJIEKTPUUYECKUNA 3apsi[i. 3aKOH COXPAHECHUS DIJIEKTPUYECKOTO
3apsna.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsapl. 3akoH KyioHa.

Onektpuueckoe mnosne. Ero neilicTBUe Ha BIEKTPUYECKHUE

3apsiapbl.

Hanpsok€HHocTh  anekTpuueckoro  noiid.  [IpoOnsiid  3apsa.  Jluauwm
HaIpPsHKEHHOCTH 3JIEKTPUUECKOro 1mojsi. OTHOPOIHOE 3IEKTPUUECKOE MOJIE.

[ToTeHIIMaNBbHOCTh AJEKTPOCTATUYECKOTO MOJisg. Pa3HOCTh MOTEHIMANIOB H
HanpspkeHue. lloTeHnmanbHas sSHeprust 3apsiga B AIEKTPOCTATHYECKOM TIOJIE.
[ToTeHunan snexkTpocTaTuyeckoro nosigd. CBA3b HANPSHKEHHOCTH MOJS U Pa3HOCTU
MOTEHIIMAJIIOB JUJISl  DJIEKTPOCTATUYECKOTO MO (KaK OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[TpuHIUIT CYyNIEPHO3ULINU STIEKTPUUECKUX TTOJIEH.

[lone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOW cdepnl. [lone
PaBHOMEPHO 3apsOKEHHOTO Mo 00bEéMy 1mmapa. [lose paBHOMEPHO 3apsKEHHOM
OecKoOHEeYHOM TIIOCKOCTH. KapTwHbl JHUHUNM HanpsDKEHHOCTH JTUX TMOJed u
SKBUMOTEHIUAIBHBIX TOBEPXHOCTEH.

[IpOBOJTHUKH B 3JEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aps0B.

JMPIEeKTpUKN B DJIEKTPOCTATUYECKOM oJe. JnanekTpuyeckas
MIPOHUIIAEMOCTh BEIIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapayenbHOE coequHeHnE KOHAEHCAaTOpoB. [locnenoBarenbHoe coequHeHNE
KOH/JIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBr>KeHHe 3apsoKEHHOW YaCTULBI B OJJHOPOAHOM 3JIEKTPUYECKOM ITOJIE.

TexHuueckne yCTpOMCTBAa M TEXHOJIOTHMYECKUE ITPOLECCHI: IIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE 3JIEKTPOIpUOOpOB,
KOHJIeHCaTophl, renepaTop Ban ne ['paada.

Hemoncmpayuu.

YCTpOUCTBO U MPUHLMII IEUCTBUS 3JIEKTPOMETPA.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX IIaPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsIKEHHBIX MIACTHUH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOAHUKH B BJIEKTPUUYECKOM MOJIE.

DneKkTpocTaThuueckas 3amuTa.

YCTpOUCTBO U IEHUCTBUE KOHAECHCATOPA NOCTOSHHOW U IIEPEMEHHOU EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUJIOCKOTO KOHAEHCaTopa OT IUIOLIAau
IJIACTHH, PACCTOSHUSA MEXKAY HUMH U IUIEKTPUUIECKOW NPOHUIIAEMOCTH.

DHEprus MEKTPUUYECKOTO MOJIA 3apSKEHHOT0 KOHJIEHCATOpa.

3apsiiKa U pa3psika KOHJIEHCATopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaxmuKym.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaGmroieHre npeBpalieHus: SHEPruu 3apssKeHHOTO KOHIEHCATOpa B SHEPTHUI0
V3JIyYCHUS] CBETOANO/IA.

N3ydeHne npoTekaHusi TOKa B LIENHU, COAEPHKAILIECH KOHICHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIAJIOB (HampsKEHUs ) npu
MOCJIEA0BATENBHOM COEAMHEHNN KOHAEHCATOPOB.

HccnenoBanne pa3psana KOHJIEHCATOPa YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpudecKuii mok.

Cuiia Toka. [TocTOSIHHBIN TOK.

VYcioBusL CylIECTBOBAHUS MOCTOSIHHOIO AJIEKTPUYECKOrO TOKa. McTouHuku
toka. Hanpsikenue U u DJ1C &.

3akoH Oma 1 yyacTKa Lenu.

DIEeKTpUIeCcKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COIIPOTHUBIICHUSA
OJHOPOJHOI0 MPOBOJHUKA OT €ro JJIMHbI W IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
VY enpHOE CONPOTUBIIEHUE BEIIECTBA.

[TocnenoBarenpHOE, MapayIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuét pa3BeTBnénHbIX nekTpudeckux mnenei. [Ipasuna Kupxroda.



PaGota snexrpuyeckoro Toka. 3akoH [xoyns—JIena.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerjgoBas MOUIHOCTh, BbIAENsieMas Ha
pe3ucrope.

OJIC u BHYTpeHHEE CONPOTUBICHHME MCTOYHHMKA Toka. 3akoH Owma i
MOJTHOM (3aMKHYTOM) JJIGKTPUYECKOW 1enu. MOITHOCTh HCTOYHHKA  TOKa.
KopoTkoe 3ambikanue.

KonzaeHcarop B 1ienu noCTOSIHHOTO TOKA.

TexHu4yeckre yCTpOMCTBAa M TEXHOJOTMYECKUE TPOLECCHl: aMIIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUHUK AIEKTPUUECKON SHEPTUN.

Hemoncmpayuu.

N3mepeHune CUilbl TOKa U HaIpSKEHMUS.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA OT HAIPSKEHUS U1l pe3UCTopa,
JIaMITbl HAKaJINUBaHUS U CBETOAUOAA.

3aBUCUMOCTh CONPOTUBIICHUSI [IWIMHAPUUECKUX MPOBOJHUKOB OT JJIUHBI,
IJIONIAY TTOMEPEYHOr0 CEUYCHUSI U MaTepUaIa.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS ITPU MTOCTOSTHHOM
HaIPSKEHUH.

[Tpsamoe nzmepenue IJIC. KopoTkoe 3ambIlkaHuE rajibBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHET0 COMPOTUBIICHHUSI.

CrniocoObl coenHeHus UCTOYHUKOB Toka, D/1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEK/y MTOJIFOCAMH UCTOYHHKA TOKa
OT CHJIBI TOKA B IIEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKym.

HccenenoBanne CMENIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenune yaenpHOro COmpoTUBIICHUS

MIPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTA CHJIBI TOKAa OT HANpPsDKEHUS [JI  JIaMIIbl
HaKaJINBaHUS.

YBenuueHue npejena u3MepeHus: aMrepMeTpa (BoJbTMETPA).

N3mepenne O/1C 1 BHYTPEHHETO CONTPOTUBIIEHUS HCTOYHHKA TOKA.

UccnenoBanne 3aBucumoctd IJ[C raabBaHUYECKOTO 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIUAIOB MEK]y MTOJIFOCAMH UCTOYHHKA TOKa
OT CHJIBI TOKA B IIEIH.

HccnenoBanne 3aBUCHMMOCTH MOJIE3HOW MOIIIHOCTH UCTOYHUKA TOKA OT CHJIbI
TOKa

Tema 3. Toku ¢ paziuunvix cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh  PA3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAMMOCTh TBEPABIX METAIOB. 3aBUCHUMOCTh COINPOTUBIICHUS METAIOB OT
temneparypbl. CBEpXIIPOBOIUMOCTb.



DneKTpuYecKuid TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKMY. CoOcTBeHHas u MpUMeCHast MIPOBOJANUMOCTh
noJIynpoBOHUKOB. CBoicTBa p—n-nepexo/ia. [lonynpoBoHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUN TOK B BJEKTPOIUTAX. DJIEKTPOJUTHYECKAs AUCCOLMAIUA.
Onektponus. 3akonsl Dapajes s AIEKTPOIU3a.

DNeKTpUUeCKU TOK B Ta3zaX. CamMOCTOSTENbHBIH M HECaAaMOCTOATEIbHBIN
paspsa. PaznuuHble TUIIBI CAMOCTOATENBHOIO pa3psana. Monnus. [Lnazma.

TexHuyeckre yCTpPOWCTBA M NPAKTHUUECKOE MPUMEHEHHUE: Tra3opas3psiaHbie
JaMIbl, 3JIEKTPOHHO-NTyuyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3ucTop, (HOTOAMOJ, CBETOAMOMA, TalbBaHUKA, padUHUPOBAHUE  MEJH,
BBIIIABKA AJTFOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBL.

[IpoBOAMMOCTB IIEKTPOIUTOB.

3akoHsl 3ekTponusa dapanes.

W ckpoBoO#i paspsa M IPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSS TPOBOAUMOCTD JUOJA.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomuol, npaKmuKym.

HaGmronenue aexTposinsa.

N3mepenne 3apsaa OTHOBAIIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS ~ TEPMOPE3HUCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.

Pu3nyecKuil MPaKTUKYM.

CrniocoObl n3MepeHus (PU3NYECKUX BEIUMYHUH C UCIOIB30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIIHHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOGCOIIFOTHBIC ¥ OTHOCUTENIbHBIC TTOTPENTHOCTH U3MEPEHUN (HU3UYECKUX BEITUYUH.
O1neHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(Gu3MUEeCKX BEIMYMH, MPOBEpPKA MPEIJIOKEHHBIX THNOoTe3 (BbIOOp U3 padoT,
OMHUCAaHHBIX B  TEMAaTUYECKUX  pasfienax «YUCHHUECKUUA  HKCIEPHUMEHT,
nabopaTopHbie pabOThI, TPAKTUKYM» ).

MexknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéuHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS ¢ YYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCaMH
MaTEeMaTUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemmuoie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMOO08 HAYUHO20
no3HanuA: SABIICHUE, HAy4YHbIN (DAKT, rUoTe3a, pu3nveckas BeJIMYMuHa, 3aKOH,



Teopusi, HaONIOJICHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, UPpOBast 1a00paTOpusI.

Mamemamuka: pelieHUEe CUCTEMbl ypaBHeHUW. JluHeWHas QyHKIMS,
napabosna, runepbosna, ux rpapuku u cBoiicrBa. TpuroHomerpuueckue QyHKIIUU:
CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO.
BekTopsl ¥ MX IPOEKLMU Ha OCH KOOPAUHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe BUKEHUE B )KMBOW mpupojne, AMdpdysus, ocMoc,
TETUI0O0OOMEH JKMBBIX OPraHMW3MOB, TETUIOBOE 3arps3HEHHE OKpY)KArOIIeH Cpesl,
yTHIU3alus OMOOPTraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOI» U
3IIEKTPOIHEPT UM, TOBEPXHOCTHOE HATSKEHHUE U KallWJUIIPHBIC SIBJICHUS B TIPUPO/IE,
3JIEKTPUYECKHE SIBJICHUS B KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOSHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBa, MOJIIpHAsh Macca, TMOJyYeHHEe HAaHOMATEPUAIOB, TEIUIOBBIC
CBOMCTBA TBEPABIX TEJN, KUAKOCTEH U Tra3oB, )KUJKHE KPUCTAILIbI, JJIEKTPUUECCKHE
CBOMCTBA METAJUIOB, AJIEKTPOJIMTUUECKAs AUCCOLUALIMS, TaJbBaHUKA, FIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpagpua: BnaxxHOCTb BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeodbpazoBaHue NBIKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M IKHJKOTO TPEHHSA B TEXHUKE, CTATUYECKHE KOHCTPYKIHUU
(KpOHIITENH, peméryarble KOHCTPYKLMHU), UCIOJIb30BaHUE 3aKOHOB COXPaHEHHs
MEXAaHUKH B TEXHUKE (TUPOCKOIN, BOJAOMET U JIpYrHe€), IBUraTellb BHYTPEHHETO
CTOpaHusi, apoBasi TypOWHA, OBITOBOW XOJOIMIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJyYeHUS COBPEMEHHBIX MAaTepHaloB, B TOM 4YHCJIE HAHOMATEepPHAOB, U
HAaHOTEXHOJOIHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opaspsAHble JIaMIIbl, [10JIyIPOBOJIHUKOBBIE PUOOPHI, T'AJIbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMu KA.

Tema 4. Macnummnoe noae.

B3anmoneiicTBUE TMOCTOSHHBIX MArHUTOB M IPOBOAHUKOB C  TOKOM.
MaruutHoe none. Bekrop MarHuTHOM uWHAaykuuu. [IpuHuun cynepno3unuu
MAarHUTHBIX NOJied. JIMHUY MarHUTHOM MHIYKLWH.

MarauTHoe 1noJjie MPOBOJAHUKA C TOKOM (IIPSMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, e€ HalpaBJIE€HUE U MOJYJIb.

Cuna Jlopenna, €€ HanpaBlIeHUE U MOAYJIb. J[BUKEHUE 3apSKEHHON YaCTHULIbI
B OJTHOPOJHOM MarHuTHOM mosie. Pabota cuibl JIopeHiia.

MaruauTHoe nosne B Bemectse. DeppOMarHeTUKH, Napa- U THAMAarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOI'MYCCKHC IIPOLCCCHI: IIPHUMCHCHHC

MTOCTOSIHHBIX MarHMTOB, 3JIEKTPOMAarHuTOB, TeCTep-MYyJIbTUMETD,
ANEKTPOABUTATEND SAKOOU, YCKOPUTEIH JIEMEHTAPHBIX YACTHII.
Hemoncmpayuu.

KaptiHa  nauHWMA  WMHAYKOUM ~ MArHUTHOTO  TOJISL  MOJOCOBOTO U
MOJIKOBOOOPA3HOT0 OCTOSIHHBIX MAarHUTOB.

Kaptuna 1MHUI MarHMTHOM MHIYKIIMH TOJISI IJIMHHOTO MPSIMOTO MPOBOAHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MPOBOJHMKA, KATYIIKH C TOKOM.

B3anmopeiicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMS My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JICUCTBHS DJIEKTPOU3IMEPUTEIILHOTO npudopa
MarHUTOAJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre MarHUTHOTO TOJSI TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTHKOB.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cuibl Ammepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW MHIYKLIMYA Ha OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. Inexkmpomaznumnan uHOYKyu.

SIBiieHME DNEKTPOMArHUTHOW MHAYKUMU. [IOTOK BEKTOpa MarHUTHOMU
uaaykuuu. OJC uHAyKuMu. 3aKOH DJIIEKTPOMArHUTHON uHAyKuuu Papanes.
Buxpeoe anekrpuueckoe noJie. Toku Oyko.

OJC mHAyKIMHM B NPOBOJHHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIe.

ITpasuiio Jlenua.

NunykTtuBHOCTh. Karylika HWHAYKTMBHOCTH B LENU ITOCTOSHHOTO TOKA.
SBnenue camonnaykiuu. IC caMOUHAYKINH.

OHeprus MarHuTHOrO TMOJS KaTylIKH C

TOKOM. DJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLIECCHl: WHIYKIIMOHHAsS
II€Yb, COJICHOMUJ, 3aIMUTa OT JJIEKTPU3ALNN TEJ IIPU IBH)KEHUU B MATHUTHOM I10JIE
3eMIIH.

Hemoncmpayuu.

HaOGmronenre SsBIeHUsI JICKTPOMArHUTHON MHYKITHH.

HccnenoBanne 3aBucumoct OJ[C HMHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOIrO MOTOKA.



[IpaBuno Jlenua.

[TaneHue wMarHura B aJIOMUHHUEBOM (MEIHOM)

TpyOe. SIBIeHre cCaMOMH Ty KIIHH.

Uccnenoanue 3aBucumoctd IJC cCaMOMHAYKIIMM OT CKOPOCTH U3MEHEHMUS
CHJIBI TOKA B IICIIH.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomeul, npaKmuKym.

HccaenoBanue SIBIICHUSA 3JIEKTPOMArHUTHOU
uHaykinuu.  OnpeneneHue  HUHAYKIUM — BUXPEBOTO
MariMTHOT'O MOJIS. HccnenoBanue SIBJICHUS
CaMOMHAYKIIHH.

COopka MoJienu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3znea S. KoJsie0anust v BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarensnas cucrema. CBOOOgHBIE KOJIEOAHUS.

["apmMonunyeckue konedanus. Knnemarnueckoe U AMHAMUYECKOE OIKCAHHUE.
DHepreTuuecKkoe ONucaHue (3aKOH COXpaHEHWs MEXaHMYeCKOW sHepruu). BeiBon
JTUHAMUYECKOTO OMUCAHUSl TAPMOHUYECKUX KOJIeOaHUM U3 UX SHEPreTHUECKOro U
KMHEMATUYECKOTO OTTUCAHUS.

Amrutyna u dasza konebanuii. CBsi3b aMIUTUTYAbl KOJ€OaHUN HCXOHOMN
BEJIMYMHBI C aMIUTUTYaMU KoJIeOaHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuog u uactora konebanuit. Ilepuon Mayblx CBOOOJHBIX KoOJIeOaHUMU
MaTeMaTU4eCcKoro MasTHuka. Ilepmom CBOOOMHBIX KOJeOaHWN TMPYKUHHOTO
MasiTHUKA.

[Tonsatue o 3aryxaromux koysiebanusx. BoiHyX)aeHHbIE KojieOaHus. Pe3oHaHc.
PesonancHas kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOW KPUBOM.
ABTOKOJNIEOaHUS.

TexHuYecKre yCTpOWCTBA U TEXHOJIOTUYECKUE MPOUECCHI: METPOHOM, YacChl,
KaueJld, My3bIKaJbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch K0j1e0aTeIbHOro ABMKEHUSL.

Habnronenne He3aBUCHMOCTH MEpUoa MaJIbIX KOoeOaHul Tpy3a Ha HUTH OT
aAMILTUTYIBI.

HccnenoBanue 3aTyXaroKUX KoIeOaHUi U 3aBUCUMOCTH MEpUOa CBOOOIHBIX
KOJI€OaHUI OT COMPOTUBIICHUSI.

HccnenoBanue kosebaHUM Tpy3a Ha MACCUBHOM TMPYKUHE C IIEJIbIO
dbopmMupoBaHUs NpeICTaBICHUN 00 HACATHHON MOIENIU MPYKUHHOTO MAasiTHUKA.

3aK0H COXpaHEHUS YPHEPTUU TIPH KOJICOaHUAX TPy3a HA TIPYKUHE.

HccnenoBanrie BRIHY X ACHHBIX KOJIEOaHUIA.

HaGnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaxmuKym.



N3mepenne mnepuoga CBOOOAHBIX KOJEOAHUNW HUTSHOTO M MPYKUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JABMXKEHHUS TeJa B X0/I€ KOJIeOaHU Ha ypyrom mnojBece.

N3ydeHne ABUKEHUSI HUTSHOTO MasiTHHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaIOUINX KOJIeOaHUH.

HccnenoBanrie BRIHYXACHHBIX KOJIEOaHUIA.

Tema 2. dnekmpomazHumusie Ko1edanus.

Konebatenbupiii koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B
ujealbHOM KoJiebaTenbHOM KOHType. Popmyna TomcoHa. CBsi3b aMIUIUTY[IbI
3apsia KOHAEHcaTopa ¢ aMIUIMTYO0M CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMsI SHEPTUU B U/I€aJIbHOM K0J1€0aTeIbHOM KOHTYPE.

3aryxaromue AJIEKTPOMATrHUTHBIE KOJIeOaHMs. BrIHyX1€eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHusl.

[lepemenHbli TOK. MOIIHOCTE NEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JeCTByIOIIeE 3HAUEHUWE CUJIbl TOKA W HANpPSDKEHWs NpU pasiuyHou ¢dopme
3aBUCUMOCTH IIEPEMEHHOI'0 TOKa OT BPEMEHH.

CHuHycOnanbHBIA NEPEMEHHBIM TOK. Pe3uCTOp, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENIM CHUHYCOHWJAIBHOIO IEPEMEHHOIO TOKA. Pe30HaHC TOKOB.
Pe3onaHc HanpsikeHUN.

Uneanbusiii  Tpancopmatop. IlpomsBoacTBo, mnepepadya U MOTpeOIeHHUE
AIEKTPUYECKON JHEPTUU.

DKOJIOTUYECKHE PHUCKU IIPU NPOU3BOJACTBE 3eKTpodHepruu. KynbeTypa
VCIIOJIb30BAaHUs DJIEKTPOIHEPIUH B IIOBCEHEBHOM KU3HHU.

TexHu4Yeckre yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: JJIEKTPUYECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, IMHUH dJIEKTpOIepe1ay.

Jemoncmpayuu.

CB0OOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJAHBIX KOJIEOAHUN OT MHYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuuiiorpaMMsbl 3JIEKTPOMAarHUTHBIX KOJIE€OaHU.

['erepaTop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUIA.

Mogenp 3IeKTpPOMarHuTHOTO Te€HEpaTopa.

BbIHYyX/IeHHbIE CUHYCOUIAIbHBIE KOJIEOaHUSI.

Pesucrop, karymka MHIyKTMBHOCTH M KOHJEHCATOP B LIENU IEPEMEHHOTO
TOKA.

Pe3oHanc npu 1oCIIENOBaTENbHOM COCOUHEHUM PE3UCTOPA, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Y CcTpoicTBO U MPUHIIMI ASHCTBUS TpaHChOpMaTopa.



Monens TMHUM 3JIEKTPONEPEIayu.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

N3yuenue tpancpopmaropa.

HccenenoBanye NepeMEHHOr0 TOKA 4epe3 MOCIEI0BATEIbHO COCINHEHHBIE
KOHJIEHCATOp, KaTyLIKy W PE3UCTOP.

HabmroaeHue 31eKTpOMarHiTHOIO PEe30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMU MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAZHUNIHbBLE GOJIHDI.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
IIPONOJBHBIE BOJHBL. llepuon, CKOpOCTh pacnpocTpaHEHWs W JUIMHA BOJIHBL.
CBoiicTBa MEXaHMUYECKHUX BOJH: OTpa)k€HHE, MpeiIoMiIeHHe, HUHTephepeHuus Hu
nudpaxiuys.

3Byk. CkopocTs 3ByKa. [’ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHUE OKPYIKAOLIEN CPEBI.

DNEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS WU3JIYYEHUS JIEKTPOMAarHUTHBIX BOJIH.
B3anmHas oprieHTanus BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBolicTBa  3JIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaXXEHWE,  IPEJIOMIICHHE,
noJispu3aius, HTeppepeHns u audpaxius.

[IIkana 371€KTPOMarHUTHBIX BOJIH. [[pUMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHIMIIBI paJUOCBA3H U TEIEBUAEHUSA. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPeIbl.

TexHuyeckre yCTpOMCTBAa M MPAKTUUYECKOE INPUMEHEHHE: MY3bIKalIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, Tenepon, CBY-neus,
yJIBTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEJULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJI0IBHBIX BOJIH.

Koneb6mntomeecs T€10 Kak MICTOYHUK 3BYKa.

3aBUCUMOCTbD JUIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

Habmronenue oTpakeHus: U MPEeIoMIICHUS MEXaHUUECKUX BOJIH.

Hab6monenue nntepdepeninu u qudpakiiii MEXaHUYECKUX

BOJIH. AKYCTHUYECKUI PE30OHAHC.

CBolicTBa ynbTpa3ByKa U €ro IpUMEHEHUE.

Habnrofgenue cBsi3u rpOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYI0M U
4aCTOTON KOJICOaHHMIA.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTpa)KEHHUE,
pesioMIIeHUE, MOspu3anus, Tudpakius, HHTepdepeHIus.

Oo6HapyxeHue nHPpakpacHOro U yiabTpahuoIECTOBOTO U3ITYUECHUM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHerHOEe pacIpOCTpaHEHUE CBETa B OQHOPOAHOU cpexne. Jlyu ceera.
To4eyHbIN ICTOYHHK CBETA.

OTtpaxkeHue cBera. 3aKkoHbl oTpaxkeHUsi cBeTa. [locTpoeHue m3o0paxkeHuil B
iockoMm 3epkane. Chepudeckue 3epkaa.

[Ipenomienue cBera. 3aKOHBI MPEITOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. OTHOCHUTENIbHBIN MTOKa3aTeNb npenomMieHus. [IocTosIHCTBO 4acTOThI
CBETAa MW COOTHOIICHUE [JUH BOJH MPH NEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes TpaHully pasjena AByX ONTUYECKUX CPE/l.

Xon nydeit B mpusme. ucnepcusi cBeta. Cl0XKHBINM cocTaB 0eloro cpeTa.
[IBeT.

[TonHoe BHyTpeHHEee oTpaxeHue. [IpenenpHblid yroyl MOJIHOr0 BHYTPEHHETO
OTpPaKECHHSI.

CobOuparomue W pacceuBaronide JUH3BL. ToHKas JauH3a. DOKyCcHOe
paccTosTHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCUMOCTh (POKYCHOTO
paccTosiHUSL TOHKOM cepuyecKoil JMH3bI OT €€ T€OMETPUM U OTHOCHUTEIBLHOIO
MOKa3aTeNs MpeIOMIICHUSL.

@opMysia TOHKOW JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xoa dy4da, MPOMIEAIIETO JIMH3Y IOJ HPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wH300paKeHHM TOYKM W OTpE3Ka NpsIMOM B
cOOMparoLUX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMaXx.

Ontuueckue npudopsl. Paszpematomias cnocoOHoCTh. ['11a3 kak onrtuyeckas
cucTeMa.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIByX KOT€PEHTHBIX HCTOYHMKOB. [IpuMepnl KIacCMYECKUX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hubpakuus csera. JudpakimoHHas pemérka. YcCiaoBHe HaOII0ICHUS
[JIABHBIX ~MAaKCMMyMOB IIpM  [aJICHUA MOHOXPOMAaTHYECKOIO0 CBE€Ta Ha
TU(PPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHnueckne yCTpPOWCTBA M TEXHOJOTMYECKHE ITPOLECCHI: OYKH, JIyIa,
nepuckon, (oroanmnapar, MUKPOCKOIN, MPOEKIMOHHBIN ammapar, MpOCBETICHHUE
ONTHUKH, BOJIOKOHHAS ONITUKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

Habmioienue noaHoro BHyTpEHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanre Xo/Ja CBETOBBIX IYYKOB YEpe3  IJIOCKONAPAJUIEIbHYIO
IUTACTUHY U TIPHU3MY.

HccnenoBanve  CBOWMCTB — M300paKeHH B

auH3ax. Mojien MUKpOCKOIIa, TEJIEeCKOIa.

HabGmronenue uaTepPepeHiiny cBeTa.

HaGmronenue [IBETOB TOHKHUX
wi€Hok. HaOmonenuwe nudpaxkuum
CBETa.

N3yuyenue nudppakiinoOHHON PEMIETKY.

HabGmogenune nugpakimoOHHOTO CIIEKTpa.

HaGmronenue nucnepcuu cBera.

HabGntonenue noasipusaiuu cBeTa.

[IpuMeHeHue  MONAPOUAOB  JUISI  M3YYEHHS] ~ MEXAHUUYECKUX

HanpspDKeHU.  Yuenuueckuii  ykcnepumenm,  1adopamopHbule

paoompwl, npaxmuxkym. VIzmepenue nokasaresns NpeJoMICHUS CTEKIA.

HccnenoBanrie 3aBUCUMOCTH (DOKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
IPUMEPE KUIKUX JIHH3).

N3mepenne poKyCcHOro pacCTOSIHUS PAaCCEUBAIOIINX JIMH3.

[Tony4yenune n300paxeHusi B CUCTEME U3 IUIOCKOTO 3epKalia U JIMH3BI.

[Tonyyenue n300paxeHusi B CHCTEME U3 JABYX JIMH3.

KoHcTpynpoBaHHe TEIECKOMUYECKUX CHCTEM.

HabGmonenune audpakuuu, nHTephEpeHIINN 1 MOJISIpU3alii CBETA.

W3yuyeHue nossipu3aluy CBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH

nuaiekTpuka. M3zydyenne natepdepeHnu Ja3epHoro U3ayueHus Ha IBYX

LIEISX.

HabGmronenue nucnepcum.

Habnronenue u ucciaegoBanue TuPpakiiuOHHOTO CIEKTPA.

W3mepeHune IIuHbI CBETOBOW BOJIHBI.

[Tony4yenue cnekTpa U3JIy4eHHUs] CBETOAMOJIA MPHU MOMOIIU JTUPPAKIIMOHHON
PELIETKY.

Paznen 6. OCHOBBI cIeNUAIbHON TEOPHUH OTHOCUTEILHOCTH.

['panuipl  TPUMEHMMOCTH  KiaccM4yeckod  mexaHuku.  [loctynatsl
CHEeUAIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  mHTepBai. [IpeoOpazoBanus  Jlopenma.
VYcnoBue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJJICHUE
BPEMEHU U COKpPAIIICHUE JITTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ 3HEPrUeil U UMITYJIBCOM PEJIATUBUCTCKON YaCTULbI. DHEPIHUs
MOKOS.



TexHuyeckre yCTpONCTBA U TEXHOJOTHYECKHE MPOLIECCHI: CITyTHUKOBBIC
NPUEMHUKU, YCKOPUTENIN 3apSXKEHHBIX YACTHIL.

YyeHn4eckuit SKCIIepUMEHT, J1ab0paTopHbIe PabOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa U DHEPrUM  PEISATUBUCTCKUX yacTull (10
dboTorpadgusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-60.110601i oyanusm.

PaBHOBeCHOE TEIJIOBOE M3Ny4YeHUE (M3TydeHHE aOCOJIOTHO YEPHOTO Tena).
3akon cmemnieHnd Buna. ' unoresa [inanka o kBaHTax.

@DoTOHBI. DHEPTHUS U UMITYJIHC (POTOHA.

dororpdext. OnbiTel A. I'. CroneroBa. 3akonsl porodrddexra. YpaBHEeHHE
OitHirreitHa 11t potodddexra. «KpacHas rpanuiiay gpororddekra.

JlaBnenne cBera (B YaCTHOCTHM, JIaBJICHME CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONIYI0 W aOCOJIOTHO OTpaXkarollylo moBepxHocTh). OmbiTel [I. H.
JleGenena.

BonnoBbie cBolcTBa yactull. Bonubl ae bpois. JlimHa BosiHbL 1e bpoitns u
pasmepnsl o0JlacTU  JIOKaIM3alMM JBIKYylIehcs dYacTuibl.  KopryckymnspHo-
BOJIHOBOH Ayanu3M. Judpakius 3J1eKTpOHOB Ha KpUCTAILIaX.

Crneuuduka n3mepennii B Mukpomupe. COOTHOIICHHSI HEONPEIETEHHOCTEN
['eitzenbepra.

TexHuueckue yCTpPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIIEKTPOMETP,
(doTo37eMEHT, (HOTONATUYMK, TYHHEIbHBIM MHUKPOCKON, COJIHEUHas OaTapes,
CBETOJIHO/.

Jemoncmpayuu.

®otorddHeKT Ha YCTaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHETro (poroaddekra.

HccnenoBanre 3aBUCUMOCTH  CONPOTHUBIICHUS  MOJYOPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Ceeroauon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmuKym.

Hccnenosanne Gporopesucropa.

N3mepenne nocrosinnoi [1nanka Ha ocHOBe uccienoBanus Gporodddexra.

HccnenoBanre 3aBUCMMOCTH CHJIBI  TOKa 4epe3 CBETOAUOJ  OT

HanpsbkeHus. Tema 2. @uzuka amoma.

OnbITEl O UCCIETOBAHUIO CTPOEHMsS aToma. llnaHerapHas Mojens aTtoma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u nornoimieHue (HOTOHOB MPH MEPEXojie aToMa
C OJTHOTO YPOBHS 3HEPTUHU HA IPYTOU.



Buasl ciektpoB. CIIEKTp YpOBHEH 3HEPrUM aTOMa BOJOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE M3JIy4eHHe cBeta. Jlazep.

TexHuueckne yCTpOMCTBAa U TEXHOJOTUYECKHUE MTPOLIECCHI: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIA KOMITbIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopna.

HaOmronenne nuHeiyaTeIX

CIIEKTPOB.

YcTpoicTBO 1 AEHCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHUL.

OnpeneneHue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

HaGmronenue tuHe4aToro crekTpa.

HccnenoBanne CreKTpa pa3pekeHHOr0 aTOMapHOrO BOJAOPOJA U U3MEPEHUE
noctosiHHoM Pundepra.

Tema 3. Qu3zuxka amomnoz20 A0pa u INEMEHMAPHLIX YACMUY,.

Hyxknonnass moaens snpa [elizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucno sapa. M3oronsr.

PanunoaktuBHOCTh. Aub(da-pacnaja. DNEKTPOHHBIM M IMO3UTPOHHBIA Oerta-
pacnaj. ['amMma-u3nydeHue.

3aKOH paJUMOAKTUBHOIO pacnajga. PaauoakTUBHBIE H30TONBI B IPHUPOJE.
CBoIICTBa MOHU3UPYIOUIETO H3IYy4Y€HHUs. BiusHMEe paJvOaKTUBHOCTH HA JKHUBBIC
opranu3Msbl. EcrecTBeHHBIN QoH uznydeHus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl siapa.

SAnepuble peakuuu. lenenue u cuHtes snaep. SAnepusie peakropsl. [IpoOaemsl
YIOPABIISIEMOTO TEPMOSAEPHOIO CHHTE3a. OKOJIOTMYECKUE aCIEKThl Pa3BUTHS
AJIEPHON YHEPTETUKMU.

Meronel  perucTpauiMd U WCCIEOOBAaHMS  DJIEMEHTApPHBIX  YACTHIL.

@yHIaMEHTAJIbHBIE B3aUMOJCHUCTBUA. DapHOHBI, ME30HBI U JIENITOHBI.
[IpencraBnenne o CtangapTHOM Moaenu. KBapk-riatooHHast MOJENb aIpOHOB.

®usuka 3a npeaenamu CrangaptHod Mojenu. TéMHas matepus U TEMHas
DHEPTHUSL.

EnuHcTBO pU3nyeckoi KapTUHBI MUPA.

TexHuyeckre yCTporCcTBa M TEXHOJIOTUYECKUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpaQusl.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HccnenoBanue TpeKoB 4yacTull (10 TOTOBBIM GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] ATFOMUHUEM.

Paznen 8. DjieMeHTBHI ACTPOHOMUM U ACTPOPUIUKH.



Oraribel pa3BUTHA acTpOHOMMH. [IpHuKiIaHOE 1 MUPOBO33pEHYECKOE 3HAUCHUE
acTpoHoMuH. [IpUMEHHMOCTh 3aKOHOB (U3UKUA MJi1 OOBACHEHHS] TPUPOJIBI
KOCMUYECKHX OOBEKTOB.

Metonbl acTpoHOMHYECKMX HccieqoBaHui. COBpEMEHHBIE ONTUYECKHE
TEJIECKOIIbI, PaJANOTENIECKOIBI, BHEATMOC(EPHAsE aCTPOHOMHSL.

Bun 3Bé3nHoro neba. CosBe3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIMUMOE
JBUKCHUE.

Conneynas cucrema.

Conuue. Conueunasi akTUBHOCTh. McTounuk sHeprun CosHIA U 3BE3 .

3BE3/BI, X OCHOBHBIEC XapaKTEPUCTUKHU. J(narpaMma «CIEKTPaIbHbBIN KJIACC —
CBETUMOCTBY». 3BE3bl IJIaBHOM MOCIIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY Ul 3BE3] TJIABHOW IIOCIIENOBATENBHOCTH. BHyTpeHHee cTpocHue
3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BodMtounu CoJHLA U
3BE3]1. DTaANbI )KU3HU 3BE3 .

Mneunbiii Ilyte — nama amaktuka. Ilomoxxenne n nBukenue ConHia B
[Nanaxktuke. Tunel ramakTuk. Paguoranmaktuku u kBa3zapbl. YEpHBIE NBIPBI B sAIpax
TIAKTHUK.

Bcenennas. Paciimpenne Beenennoil. 3akon Xa06ma. Pa30eranue rajgakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3nydeHue.

Macmrabnas CTPYKTypa Bcenennon.
Meraranaktuka. Hepeménunie IPOOIEMBI
aCTPOHOMMUM.

Yuenuueckue navnooenus.

HaGmronenus: 38€3aHOro HeOa HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIOKEHHUM IS ONpeIeSIeHUs TOJI0KEHN HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIe c03Be3usi CeBEpHOro MOJylIapus U SpPKUE
3BE3MBI.

HaGmionenuss B Teneckon JIyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILICHUMU.

POu3n4ecKuil MPaKTUKYM.

CriocoObl n3MepeHus: GU3NUECKUX BEIUYUH C UCIOJIb30BAaHUEM AHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIIIOTHBIC U OTHOCUTEJIbHBIC TTOTPEIIHOCTH U3MEPEHUN (PU3UYECKUX BEIUYUH.
Or1eHKa rpaHuI] TOTPEITHOCTEH.

[IpoBeneHrnEe  KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMN  3aBUCHUMOCTEU
bu3HYecKNX BEIMYHMH, TPOBEPKA NPEIJIOKCHHBIX THMOTE3 (BBIOOpP W3 padoT,
OMMCAaHHBIX B  TEMAaTHYECKUX  pazfenax «YUYEHHYECKUH  IKCIIEPUMEHT,
JabopaTopHbIe pabOThI, TPAKTUKYM).

O0o01ar01Iee IOBTOPEHME.



O0o01IeHne U cucTeMaTu3alus CoAep aHus pas3ienoB Kypca «MexaHuKay,
«MomnexynsipHas Gu3nka ¥ TEPMOJAMHAMHUKAY», «DIEKTpoanHaAMuKa», «Komebanus
U BOJHBD, «OCHOBBI CHELUHUATBHOW TEOPUHU OTHOCUTEIBbHOCTH», «KBaHTOBas
buzukay, « IeMEHThI ACTPOHOMHUHU U aCTPOPUZUKN».

Ponsr ¢u3uku u acTpOHOMUM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMATIbHON M 3THUYECKOH chepax NeaTeIbHOCTH YeIOBEKa, POJib U MECTO (DU3UKHU
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MHUPA, 3HAYCHUE ONUCATEIBHOU,
CUCTEMATU3UPYIOIIeH, OOBSICHUTENIbHOM M  NPOTHOCTUYECKON  (PyHKIUI
(bu3nyuecKoil Teopuu, poiib GU3NUECKON TEOPUHU B (POPMUPOBAHUM MPEACTABICHUM
0 ¢u3NYECKON KapTUHE MHPA, MECTO (HPU3UIECKON KapTUHBI MUpPA B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX IPEACTABICHUN O IPUPO/IE.

Me:xxnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrinyonéaHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS ¢ YYETOM COJIEPHKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypCcaMH
MaTE€MaTUKH, OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nOHAMUA, C6AZAHHbBIE C U3YYECHUEM MENM 0008 HAYUHO20
nO3HAHUA: SBIICHUE, HAay4YHbIA (DakT, rumoTesa, (u3MUecKkas BETWYMHA, 3aKOH,
TEOpUsl, HAONIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpoBas 1adopaTopus.

Mamemamuka: peUICHWE CHCTEMbl YpaBHEHUH. TpHUroHOMETpUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXAECTBO. BEKTOPBI M MX NPOEKIHMM HAa OCU KOOPAMHAT, CIO0KEHUE BEKTOPOB.
[TpousBoanble 37MeMeHTapHBIX GYyHKIUNA. [Ipu3Haku 1OMOOHS TPEYTrONHHUKOB,
OTIpeJICJICHHE TUIONIAIN IIIOCKUX (PUTYp U 00bEMA Tell.

Buonozusa: >nextpuyeckue SBICHUS B KUBOM MpUPOJE, KoJjeOaTellbHbIe
JIBWKEHUS B JKUBOM MPHUPOJAE, ODKOJOTHUECKHME PHUCKU IIpU TNPOU3BOACTBE
JIEKTPOIHEPTUM,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yIbTPa3ByKOBasg JUArHOCTUKA B MEIWLHMHE, ONTUYECKUE SBJIEHUS B IKUBOU
IPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAS] CTPYKTYypa TBEPBIX
T€Jd, MEXaHU3Mbl OOpa30BAHMS KPUCTALIMYECKON PpEETKHA, CHEKTPaIbHBIN
aHaIu3.

T'eocpaghusa: marHuTHBIE T1OJKOCAa 3€MJIM, 3aJIEKM MArHUTHBIX PYII,
dboTochEMKA 3eMHOM TOBEPXHOCTH, ceiicmorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
3JIeKTpoJBUraTeNlb SIkoOM, reHepaTop MEePEeMEHHOr0 TOKa, WHIAYKIIMOHHAs IeYb,
JMHUU 3JIEKTpoNepeaay, 31eKTPOABUraTeNb, pajaap, paJuonpuéMHHK, TEIEBU30P,
anTeHHa, tenedoH, CBU-neub, ynpTpa3ByKoBasi IUAarHOCTHKA B TEXHUKE,



HpOGKI.[HOHHI:IfI aliriapar, BOJOKOHHAA OIITHKA, COJIHCYHAA 6aTape;1, CIIYTHHKOBBEIC
HpI/IéMHI/IKI/I, AACPHAA S9HCPICTUKA U 9KOJIOTHYCCKHUC ACIICKTHI e€ pa3BUTHA.



INDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA [TPOI'PAMMBI IIO
OU3UKE HA YPOBHE CPEJHEI'O OBILEI'O
OBPA3OBAHUAJIMYHOCTHLBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHUSI YydyeOHOro mpeamera «Duznka»
JIOJKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3WIUEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMW, TO3WTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIHUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHMCKOTro OOIlEeCTBA, PACUIMPEHUE >KU3HEHHOTO
OMbITA U OMbITAa AEATEILHOCTH B MPOILIECCE pean3allid OCHOBHBIX HalpaBJICHUN
BOCMUTATEJIbHOM AEATEILHOCTH, B TOM YHUCJIC B YaCTH:

rPa’XKIAHCKOr0 BOCTIMTAHUSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  TMO3UIIMM  OOYYArOMIETOCS  Kak
AKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYEIIOBEUECKUX T'yYMAHUCTHYECKUX U
JEMOKPATHYECKUX [IEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOmecTBa, y4yacTBOBaTb B CaMOYINpaBIEHWHM B  00Opa30oBaTEIbHOM
OpraHu3alluy;

e YMEHHME B3aUMOJICCTBOBATh C  COLMAIBHBIMM  HUHCTUTYTaMU B
COOTBETCTBHUH C X (DYHKIMSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOW M BOJIOHTEPCKON JI€SITENBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCUHCKOM TPaKJIaHCKOM WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHONIEHUE K TOCYyJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUHCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBE/ICHHUS;

e CIOCOOHOCTbH OLICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJE B JEATEIbHOCTH YUYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIa/ia B IOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO.

ICTETUYECKOT0 BOCTIMTAHUSA:

e OCTETUYECKOE OTHOIICHWE K MHPY, BKIHOYAsg HCTETUKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.
TPY/JA0BOT0 BOCTIUTAHMS:



HWHTEpeC K pa3auvHbIM chepaM MpodheCCHOHAIBHON NESITEIHbHOCTH, B TOM
YUCJI€ CBS3aHHBIM ¢ (U3MKOW W TEXHUKOM, YMEHHE COBepIIaTh
OCO3HAHHBIN BBIOOp Oyayiiel mpodeccun u peaan3oBbIBaTh COOCTBEHHBIE
’KH3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CamMOOOpa3OBaHUIO B
ob6sacTi PU3MKU Ha MPOTSHKEHUHU BCEH KU3HHU.

IKOJOIrHI€CKOr0o BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh 3KOJIOTHYCCKOW KYJIBTYPHI, OCO3HAHHE TII00AIBHOTO
XapakKTepa dKOJOTHUECKUX TpodIeM;

IUIAHUPOBAHUE U OCYUIECTBIICHUE JCUCTBUM B OKPYXKAIOLIEH Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;

pacCIIMpPEHUE OMBITA JICATEIBHOCTH SKOJOTHYECKON HAITPABJICHHOCTH Ha
OCHOBE MMEIOITUXCS 3HAHUM 10 (PHU3HKeE.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHHE IEHHOCTH HAyYHOW MESITEIbHOCTH, TOTOBHOCTh B IPOLIECCE
U3y4eHUs: (PU3UKH OCYUIECTBIATh MPOEKTHYID M HCCIEI0BATEIBCKYIO
NEeATENbHOCTh MHAUBUAYAJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe JeHCTBUS
Bba3oBble Jjornueckue 1eMicCTBUA:

camMoCTOSITeNbHO  (OPMYIMPOBATh W aKTyaJU3UpOBaTh  MPoOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

OTIPEIENATh IENH IeATeTLHOCTH, 3a7aBaTh apaMeTPhl U KPUTEPHUH HX
JOCTHKCHHSI,

BBISIBIISITh  3aKOHOMEPHOCTH ¥ TIPOTHUBOPEUHS B PacCMaTPUBAEMBIX
(bU3HYECKUX SBICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a UMEIOIINXCS
MaTepPHATBHBIX M HEMATEPHUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCITCIBHOCTh, OIIEHUBATh COOTBETCTBHUE
PE3yJIbTATOB LEJISIM, OIICHUBATh PUCKHU MTOCIIEICTBHIA JIEATEILHOCTH,
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSIX PEATbHOTO,
BUPTYAJIbHOTO U KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBnble nccienoBarejbcKHue JeHCTBUSA:

BJIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSMU U METOJaMU
(bu3HUECKON HayKU;



BJIaJCTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIbCKON u MPOEKTHOMN
NEeSTeNbHOCTH B O0JAcCTH (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOMCKY METOJOB peIIeHUus 3amad  (HU3UIECKOTO
coJiep KaHusl, TPUMEHEHHUIO PA3IMIHBIX METOJIOB TTO3HAHUS;

BIAJCTh BHUJAMH JIEATEILHOCTH [0 TOJYyYEHUIO HOBOTO 3HAHMUS, €ro
MHTEpIpEeTaluy, NpeoOpa30BaHNUIO U MPUMEHEHHUIO B Pa3IUYHBIX yUeOHBIX
CUTyalusIX, B TOM YHCJE MPU CO3JAaHUU yYEOHBIX MPOEKTOB B 00JACTH
buzukuy;

BBISIBIISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJlU3upoBaTh 3ajady,
BBIBUTATh THUIOTE3y €€ pelieHWs, HaxOIuTh apryMEHTBI s
JIOKA3aTelIbCTBA CBOMX YTBEP)KICHWH, 3a/1aBaTh MapaMeTPhl U KPUTEPUHU
perieHus;

aHAJIM3UPOBATHh TOJYUYEHHbIE B XOJI€ pEIICHUs 3aJa4d PpPe3yJIbTaThl,
KPUTHUYECKU OIEHWBATh X JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX yCIIOBHSIX;

CTaBUTh W (HOPMYJIHPOBATH COOCTBEHHBIE 3a7adyll B 00pa30BaTEIbHOU
NEeSITETLHOCTH, B TOM YHCIIE NIPU U3YUCHUH QUBHUKU;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT,
YMETh TMEPEHOCUTh 3HaHUA MO0 (QU3MKE B MPAKTHUYECKYI0 00JIacTh
KU3HEICATCIILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 001acTel;
BBIJIBUTATh HOBBIC UJICH, ITPEJIaraTh OPUTHHAIBHBIC ITOAXObI U PEIICHHSI;
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

Pabora c ungopmanmeii:

BJa/IeTh HaBbIKAMU MOJyueHUs MH(popMaluu (PU3MUECKOTO COJEpKaHus
U3 HCTOYHHKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISITH MOHUCK,
aHaJIM3, CHCTEMATHU3aLMI0 WM HMHTEPHPETALNI0 HHPOPMALMH Pa3IU4YHBIX
BUJIOB U (hOPM IpeACTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTh MH(POPMAIIHH;

UCIIOJb30BaTh CpeICTBa HH(OPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMM B  pEHIEHWH KOTHUTHUBHBIX, KOMMYHMKAaTHBHBIX MU
OpraHU3allMOHHBIX 3aJlady C COOJI0JEHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHusi, MPaBOBBIX H
TUYECKUX HOPM, HOPM UH(OPMAITMOHHON 0€30T11aCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOrO COAEPKAHUSA B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3zHayeHuss HMHGOpMAlMM U LEJNEeBOM ayAUTOPUH, BBIOUpAs
ONTHUMAJIBHYIO (JOPMY IPEJICTABIECHUS U BU3YAJIU3ALIMH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1elCTBUS:



OCYIIECTBJISTh OOIIeHHEe Ha Yypokax GU3MKM W BO BHEYPOUYHOM
NEeSTENbHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallud H CMSr4aTh
KOH(DIUKTBHI;

pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOIO TOUKY 3PEHUS C MCIOIH30BAaHHEM
S3BIKOBBIX CPEJICTB;

NOHMUMAaTh M  HUCIIOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOMU U
WHIUBUYaJIbHON paOOTHI;

BBIOMpATh TEMATUKYy U METOJIbI COBMECTHBIX JEHCTBUU C y4€TOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)I0TO YJieHa KOJIJICKTHBA,;

OPUHAMATh €M COBMECTHOM JIEATEIbHOCTH, OPTraHW30BbIBATH M
KOOPAMHUPOBATh JEHCTBUS 1O €€ JOCTH)KEHHIO: COCTABJIATH IUIaH
NENCTBUM, pacipeiesiTh POJId ¢ YYETOM MHEHUHN yYaCTHUKOB, OOCYX/1aTh
pe3yNIbTaThl COBMECTHON PabOTHI;

OILICHMBATh KauyeCTBO CBOETO BKJaJa M Ka)JIOro y4acTHHKAa KOMaH[bl B
001Ut pe3yNbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTh HOBBIE TPOEKTHI, OIEHWBATh WACH C TO3WUIMW HOBU3HBI,
OpUTHUHAIBHOCTHU, MTPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETHYECKOE TMOBEACHHWE B Pa3IUYHBIX

CUTyallMsIX,  NpPOSBIATH  TBOPYECTBO U  BOOOpa)KeHUeE, OBbITh
UHUIMATUBHBIM.
PeryasituBHble YHHBepcaJlbHbIE y4ueOHbIC

neiicTeusi CaMmoopranu3amnus:

CaMOCTOSITEJIbHO ~ OCYIIECTBIISATh  IIO3HABATEIbHYIO JIEATEIBHOCTh B
o0nactu (U3UKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh H
dbopMyIMpOBaTh COOCTBEHHBIE 331a4H;

CaMOCTOSITEIIBHO COCTAaBJIATH IUJIaH PELICHUs PACUETHBIX U KaYECTBEHHBIX
3a/1ay, IJIaH BBIMOJHEHUS MPAKTUYECKOH paboThl C YYETOM HMMEIOIIMXCS
pECYypCoOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacmidpsATh paMKd ~ y4eOHOro MpeaMera Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHUH;

JienaTh OCO3HAHHBIA BBIOOp, apryMeHTHUpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 34 PEIICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MHPOSBICHUIO SPYAMLMHU B 00IacTH
(GU3KMKK, MOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENIbHBIA M KYJBTYPHBIN
YPOBEHB.

CaMOKOHTpOHL, AMOIHUOHAJIbHbIN HHTEJJIEKT:



e JIaBaTh OIICHKY HOBBIM CHUTYAaIIMSIM, BHOCUTh KOPPEKTHUBHI B ICSITEIHLHOCTD,
OIICHUBATh COOTBETCTBHUE PE3yJIbTATOB IIEIISM;

e BIQJACTh HABBIKAMHU IIO3HABATEIBLHOH pPEPIECKCMHM KaK OCO3HAHUS
COBEPIIIACMBIX JCHCTBUNA U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB U
OCHOBaHHUI;

e WCIONB30BaTh MPUEMBI pediekcuu s OIEHKH CUTyalluu, BbIOOpa
BEPHOT'O PEIICHHUS;

e YMETh OIICHMBATh PUCKH W CBOCBPEMEHHO NMPUHHMATh PEIICHUS IO HX
CHUKCHHUIO;

e TMPUHUMATh MOTHUBBI M apryMEHTHl JAPYTHX TPH aHAIM3E pPe3yIbTaToB
JEATCIIbHOCTH,

e TNPHUHUMATH ceOs, IOHUMAask CBOU HEJIOCTATKU U JOCTOMHCTBA;

e IPUHUMATh MOTHUBBI M apryMEHTHl JPYTHX IPH aHaJM3e¢ pe3yIbTaToOB
NeSATeIIbHOCTH;

e TPU3HABATH CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

B mporiecce MOCTHXKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPaMMBI 10
dbusuKe I YPOBHS CpPEeIHEro 00mero oOpa3oBaHUS y OOyYarOIIMXCS

COBEPILIEHCTBYETCS IMOIMOHAIBHBIN MHTEJUIEKT, IpeoIararomni
c(OpMUPOBAHHOCTD:
e CaMOCO3HAHWS,  BKIIOYAIOUIETO  CHOCOOHOCTh  IMOHHUMAaTh  CBOE

HYMOIMOHATILHOE COCTOSTHUE, BUICTh HAIIPaBJICHUS Pa3BUTHSI COOCTBEHHOU
HYMOIMOHATILHOM cepbl, ObITh YBEPEHHBIM B ceO€;

e CaMOPETYJIHPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHNE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHHUE, CIIOCOOHOCTH aJanTUPOBATHCS K
AMOITMOHAJILHBIM HM3MEHEHUSM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIIEH CTPEMIICHHE K JOCTHUKEHUIO TIEIH
U YCIIEXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MOKHOCTEH;

e DOMIIATUW, BKJIIOYAIONMIEH CIOCOOHOCTh TIOHMMATh AMOIIMOHAIBEHOE
COCTOSIHME JPYTHX, YYHUTBIBaTb €ro TMPH OCYIIECTBICHUH OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

e COIMAIBHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh  BBICTPaMBAaTh
OTHOIIEHUSI C JPYTUMHU JIIOJBbMH, 3a00THUTHCS, MPOSBIATH HHTEPEC U
paspemaTh KOHQIUKTHI.

[MPEAMETHBIE PE3VJIbTATBI



K xoniy oOydenust B 10 Knacce mpeaMeTHbIE pe3yJbTaThl Ha YTIyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSl YMEHUI:

NOHUMATh pPOJb (GU3UKK B  OKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOHN, COLMAIIbBHOM U ATUYECKOM cdepax AesTeTbHOCTH
YeJI0BEKa, POJib U MECTO (PM3UKU B COBPEMEHHOI HAay4YHOW KapTHHE MUpA,
3HAUYCHHUE OIHCATEIbHON, CHUCTEMAaTU3UPYIOMICH, OOBSICHUTEIHLHOU U
MPOTHOCTUYECKOW  (PYHKIMH  (U3MYECKOM TEOpUHM —  MEXaHUKH,
MOJICKYJISIPHON (PUM3UKU U TEPMOJUHAMHUKH, POJIb (PU3HUECKON TEOPHUH B
(bopMHpPOBaHUY MPEACTABICHUHN O (PU3NUECKON KapTHHE MUPA;

pa3nu4aTh YCJIOBUS TPUMEHUMOCTH MOJENeH (QU3WYecKkux Ten u
MpOLIECCOB (SIBJIGHWM): HWHEpIHUalbHAas CUCTEMa OTcuéra, aOCOJIOTHO
TBEPAOE TEJIO, MaTepualibHasg TOYKA, PABHOYCKOPEHHOE JBH)XEHUE,
cBOOO/JHOE majeHue, al0CoMOTHO yrpyras jaedopmaius, abCOTOTHO
ynpyroe u abCOIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIH Ta3a, KUIKOCTH
U TBEPAOTO (KPUCTALTUYECKOTO) TeNa, UJIeaJbHbIN Ta3, TOUCYHBINA 3apsij,
OJIHOPOJHOE BJIEKTPUYECKOE MOJIE;

paznuyaTh ycioBHs (TpaHUIbI, O0JACTH) MPUMEHUMOCTH (DPUINYECKUX
3aKOHOB, IMMOHUMAaTh BCEOOIIMM XapakTep (yHIAaMEHTaJIbHBIX 3aKOHOB M
OTPAHUYEHHOCTH UCIOJb30BAHUS YACTHBIX 3aKOHOB;

aHATM3UPOBATh M OOBACHATH MEXAHMYECKHE TPOIECCHl U  SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKEHUS, (POPMysIbl KHUHEMATHUKH PaBHOYCKOPEHHOIO
NBIDKEHUS, TpeoOpazoBaHus [amuiess Juisi CKOPOCTH M NEpEeMElICHUs,
3akOHbl HpIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['amuiies, 3aKoH
BCEMUPHOr0O TATOTEHUS, 3aKOHBl COXPAHEHUSI UMITYJIbCA U MEXaHHYECKOMN
SHEPIruH, CBSA3b PabOTHl CHIIBI C M3MEHEHHUEM MEXaHWYECKOW JSHEPTHH,
YCIOBHUSL paBHOBECUs] TBEPJIOro Tejla), MOpPU HTOM HCHOJIb30BATh
MaTeMaTU4YeCKOe BbIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJOBUS
NPUMEHUMOCTH (PU3NUYECKHUX 3aKOHOB: IIpeoOpa3oBanuii ["anumnes, Broporo
U TpPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HMITyJIbCa U
MEXaHUYECKON YHEPrUHU, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJTU3UPOBATH U OOBSICHATH TETUIOBBIC MPOLECCHl U SIBJICHUS, UCTIOJb3YS
ocHoBHble monoxkeHUsT MKT wu 3akoHB MONEKYIspHOW (QU3UKU U
TEPMOJIMHAMHUKHU  (CBSI3b  JIaBJICHUSI HWJCAIBHOTO Ta3a CO CpeaHel
KMHETUYECKOW SHEpPrued TEIJIOBOTO JBWKEHHUS W KOHLIEHTPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO CPEIAHEH KHUHETUYECKOU
SHEPryeu TEMIOBOIO JIBUKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATBHOIO
raza C KOHILEHTpAIMEe MOJIEKYJ M €ro TEeMIEeparypou, ypaBHECHHUE
MenneneeBa—KnaneiipoHa, NepBbIil 3aKOH TEPMOJINHAMUKH, 3aKOH



COXpaHEHUsl SHEPIUU B TEIUIOBBIX Ipoleccax), IPH 3TOM HCIIOJIb30BaTh
MaTEMaTUYECKOE BBIPAJKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IPUMEHUMOCTH yYpaBHeHUsI MeneneeBa—Kanelpona;

aHAJIM3UPOBaTh U OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJbB3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI DJIEKTPOJUHAMHUKHU (3aKOH COXpPaHEHUs
3JIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHI[MAIBHOCTD
AIIEKTPOCTATUYECKOTO TOJISA, MNPUHLMII CYNEPHO3UIUN SIEKTPUUECKUX
NOJIEW, ITPU 3TOM YKa3blBas yCJIOBHS NPUMEHMMOCTH 3akoHa Kysona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa Uil ydacTka
UenyM Y JJI 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JleHna,
npasuia Kupxroda, 3akonsl @apajes s 3JIEKTPOIN3a);

OMMUCHIBAaTh (PU3UYECKUE TPOLECCHl U SBJICHUS, HCIOJIb3Ys BEIMYUHBI:
IIEPEMEILICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJl, CUIIA,
MOMEHT CHWJIbI, [aBJIEHWE, TMOTEHLUUAJIbHA »JHEPrus, KUHETHYecKas
DHEpPrus, MEXaHWYeCKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CWJa YNPYrOCTH, CHJIA TPEHUS, MOILHOCTD,
DHEpPrusi B3aUMOJEUCTBUA Tena ¢ 3eMs€d BOMM3M €€ TOBEPXHOCTH,
SHEprus ympyrol naedopmanuu OPYKUHBI, KOJWYECTBO TEIUIOTHI,
abCodIOTHAs TeMIlepaTypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSS
SHEpPrusi WACAJBbHOTO OJHOATOMHOrO rasa, paboTa HAEaJbHOrO Tasa,
OTHOCUTEJIbHAS BIAXKHOCTH Bo3ayxa, KIIJ[ wnaeanpHOro TemiaioBOro
JBUTATEIIS; JIEKTPUUECKOE MOJIE, HANPSHKEHHOCTD AJIEKTPUYECKOTO MOJIs,
HanpspDKEHHOCTh MOJISi TOYEYHOro 3apsja WIM 3apsDKeHHOro Iapa B
BaKyyM€ M B JUDJIEKTPUKE, MOTEHIMAI 3JIEKTPOCTATUYECKOTO MOJH,
Pa3HOCTh  IOTEHLMAJIOB, JJEKTPOJABIKYyIIAas CWiIa, Ccuila  TOKa,
HanpsDKEHUE, MOIIHOCTh TOKa, DJJEKTpUYecKas EMKOCTh IIJIOCKOrO
KOHJICHCATOpa, COINPOTUBIICHHE yYacTKa LENH C IOCJIEIOBATEIBHBIM U
napaJyIebHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATHL  OCOOEHHOCTH  MPOTEKaHUA  (PUINYECKUX  SBJICHHM:
MEXaHUYECKOE [BUKEHHE, TEIUIOBOE [IB)KEHHME 4YacTHI] BEIIECTBa,
TEIJTIOBOE paBHOBECHE, OPOYHOBCKOE IBIKeHHUE, nuddy3us, ucrnapeHue,
KHUIICHWE U KOHJICHCALMs, IUIABJICHUE U KPUCTAIUIA3AlUsl, HAIIPABICHHOCTD
TeIUIoNnepeaaun, JEKTpU3aus Tell, SKBUIIOTEHIIMAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO IPOBOIHUKA;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
ApPYrol C  HCIOJB30BAaHMEM  IMPSAMBIX  HU3MEPEHHMM, IpU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (DUKCUpPOBATh pPE3yJIbTAaThl MOJYyYEHHOU
3aBUCHUMOCTH (PU3MUECKUX BEJIMYUH B BUJE I'paUKOB C YUETOM



aOCOJIOTHBIX MOTPEITHOCTEN N3MEPEHUH, JeNIaTh BBIBOIBI IO pe3yjIbTaTaM
UCCJIeIOBAHMUS;

POBOJUTH KOCBEHHBbIE M3MEpPEHUS (U3UYECKUX BEIUYHMH, MPU STOM
BBIOMpaTh ONTHUMAJbHBIA METOJ W3MEPEHUs, OILICHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTHU MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJIyYeHHbIE PEe3yJbTaThl U JIeJIaThb BBIBOJ O CTaTyce NPEJIOKEHHOU
TUTIOTE3bL;

cobmro1aTh mpaBwiia 6€30MacHOTO Tpya MPHU MPOBEACHUN HCCICTOBAHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TNPAKTUKyMa U  Yy4eOHO-
UCCJIEIOBATEIbCKOM U TMPOEKTHOW JIEATEIbHOCTH C HCIHOJb30BaHUEM
U3MEPUTEIIBbHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBAHMS;

peliaTte pacyETHBIE 3aJjadd C SBHO 3aJaHHOM W HESBHO 3aJ[aHHOU
¢bu3nyUecKoil MOJIENbI0: HA OCHOBAHWU aHaIM3a YCJIOBHS OOOCHOBBHIBATH
BBIOOp (u3MuUecKoW MoAenH, OTBeHarouleil TpeOoBaHUSM 3a/layw,
OPUMEHSITh  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThl
bu3NYeCKNX TEOpUH TPHU UCIOJIB30BAaHUU MAaTEMAaTHYECKHUX METOJ/IOB
penieHus 3aj1a4y, MPOBOJUThH PACYETHl HA OCHOBAHWU MUMEIOIINXCS JTaHHBIX,
aHAJIM3UPOBATh PE3YJbTATBl U KOPPEKTUPOBATH METOABl PEIICHHUS C
y4ETOM MOJIYYEHHBIX PE3yJIbTaTOB;

peniaTh Ka4yeCTBEHHBIC 3ajadu, TpeOyrollre NPUMEHEHUs 3HaHUN U3
Pa3HBIX pa3aeioB Kypca (PU3MKH, a TaKKE UHTETPALMKM 3HAHUNU U3 JPYTUX
NpPEAMETOB €CTECTBEHHO-HAYYHOIO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U GU3NYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBIACHEHHS OCHOBHBIX
MPUHIIUAIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKHX MPOIECCOB;

NPUBOJUTH TPUMEPHI BKIAJa POCCUMCKUX U 3apyOeKHBIX YUYEHBIX-
GU3MKOB B pa3BUTHUE HAayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OLICHUBATH MOCJIEICTBUS OBITOBOM M MIPOU3BOJICTBEHHOM
NESTETPHOCTH YEeJOBEeKa, CBA3AHHOM C (PU3UYECKUMH TPOIECCaMHu, C
MO3UIUN IKOJOTUYECKON O€30MaCHOCTH, MPEACTABICHUI O pallMOHAIIBHOM
MPUPOJIONOIB30BAHNH, a4 TAKKE Pa3yMHOM HCMOJb30BAHUM JTOCTUKECHUI
HAyKH W TEXHOJOTHM MJisi MaJIbHEHIIEro pa3BUTUA UEJIOBEUYECKOTO
o0111eCTBa;



MPUMEHSTh pa3IuvHbIe CIIOCOObI PaboThl ¢ MHpOpPMANMEH (PU3NUECKOTO
colliepKaHUs C UCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, TIPH ATOM HKCIOJIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJIOTUU ISl TIOMCKA, TEpepadOTKU W TPEAbSIBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON MHGOPMAIINH, CTPYKTYPUPOBAHUSI M UHTEPIIPETALINH
uHdopMaIuKi, TOJIYYEHHON W3 pa3IUYHBIX MCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATh  TOJIydaeMyr0  WH(OpMaIMio W OIEHUBaTh  e&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWUH, TaK U HA OCHOBE
aHaJM3a UCTOYHMKA MH(POPMAIINH;

POSBIIATH OpraHu3alMOHHbIE u M03HABATEbHBIC yMEHUs
CaMOCTOSATENILHOTO  NMPUOOpETEHWs HOBBIX 3HAHMA B TIpoIecce
BBITIOJTHEHUS IPOCKTHBIX U yIeOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TpyIIE€ C KMCIOJHEHHWEM pa3JIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHATIBHO PACIPEACIIATh ACATEIHHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJCKBATHO OIICHUBATh BKJIAJl KAXKIOTO W3
YYaCTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

MPOSBIIATH MOTUBALIUIO K Oynymiei mpoecCHOHANbHON IeITebHOCTH 110
CIIEMAIBHOCTSIM (DU3UKO-TEXHUUECKOTO MPOUIISL.

K xoniy oOydenust B 11 Knacce mpeaMeTHBIE pe3yJbTaThl Ha YTIyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UKM B  IKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHON M 3TUYECKOU cepax AesATeIbHOCTH YEIOBEKa, pOJib U MECTO
GU3UKM B COBPEMEHHOW HAy4YHOW KapTHHE MHpa, POJb ACTPOHOMHUHU B
MIPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKAa W JAJbHEWIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHU, 3HAYECHHUE OIUCATEIIBHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENFHON M NPOTHOCTUYECKOW (DYHKIMI (U3HUEeCKOW TeopuHu —
ANEKTPOJIUHAMUKH, CHEHUAIBHOM TEOPUM OTHOCUTEIIBHOCTH, KBAHTOBOW
busuku, pons pusudeckoil Teopun B (HOPMHPOBAHUU TPEICTABICHUN O
bu3rUecKoil KapTUHE MHUpPa, MeCTO (PU3UYECKON KapTHUHBI MHUpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUN O IPUPOJE;
paziuyath YCIOBUS MPUMEHUMOCTH Mojened (u3nueckux Ten Hu
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJIHOPOJIHOE
MarHuTHOE TOJIs, TAPMOHUYECKHE KOJIeOaHUs, MAaTEMAaTUIECKUN MasITHUK,
UJeaIbHbIA MPYXKUHHBIA MasTHUK, TAPMOHUYECKHE BOJIHBI, HJI€aTbHbBIN
KoJ1e0aTeNbHbII KOHTYp, TOHKas JIMH3a, MOJIEJIEN aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICJIM CBETA;

paznuyaTh ycioBHs (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (PUINYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIOJb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBICHATH AJECKTPOMATHUTHBIE TMPOIECCHl M SIBICHUA,
UCIIONb3Ys. OCHOBHBIE TMIOJOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKU H
CIICIMAJIBHOM ~ TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
IIEKTPUYECKOro  3apsiaa, cuia Awmmepa, cuwia JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuu, npaBwio Jlenma, cBsa3zp  OJJIC
CAMOMHIYKIIMM B DJIEMEHTE DJJEKTPUYECKOM WENH CO CKOPOCTHIO
U3MEHEHUsI  CHJIbI  TOKa,  TOCTYJIaThl  CHEHUAIbHOW  TEOpUH
OTHOCUTEIBHOCTU DUHIITEITHA);

aHAJIM3UPOBATHh U OOBSCHITH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIOIb3YS
NOJIOKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHeHHE  DWHINTEHHA TS
dotoadexra, mepBbli U BTOpodM Tnoctynatel bopa, nOpuHIMI
COOTHOIICHHS HeomnpeaenéHHocTerd ['eizenOepra, 3aKOHBI COXpaHEHUS
3apsiA0OBOTO M MAcCOBOT'O YHCEINI M DHEPTUU B SIEPHBIX PEAKIUAX, 3aKOH
PaaIMoOaKTUBHOIO paciaja);

OMUCHIBATh (PUBMYECKUE TPOLECCHl U SBICHUS, HUCIOIb3YysS BEJIUYHUHBI:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHINAN 3JIEKTPOCTATHIYECKOTO
MOJIsl, Pa3HOCTh MOTEHUHAJIOB, JJIEKTPOABWKYINAS CHJIa, HUHAYKUIUA
MAarHMTHOTO TI0JIsl, MarHUTHBIM TMOTOK, cuja Amrepa, UHAYKTUBHOCTb,
ANEKTPOABUKYIIAS CUJIa CAMOUHIYKIIMH, SHEPrus MArHUTHOTO TOJIA
MPOBOJHUKA C TOKOM, PEISTUBUCTCKANA WMIYJIbC, TOJIHASI JHEPTHUS,
OHEPrusi TOKOS CBOOOJHOM YACTUIBI, JHEPTrUs W HMIYJIhC (POTOHA,
MacCOBO€ YMCIIO U 3apsijl s/ipa, SHEPTUs CBS3U Apa;

OOBSACHATHL  OCOOCHHOCTH  MPOTEKaHUd  (PUBMYECKUX  SBJICHHM:
3JIEKTPOMAarHuTHAsI MHIYKIUSI, CAMOMHIYKIIUSI, pe€30HAHC, UHTEep(PepeHITUs
BOJH, Audpakiusi, JUCIEpCUs, TOJHOE BHYTPEHHEE OTpaXeHUe,
dotosnextpuueckuit dpdextr (pororddexr), anbda- U OeTa-pacnasl
aqep, raMMma-usilydeHue sjep, (Ppu3nyeckue MPUHIUIBI CIEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

ONpENeNATh HAMNpPABICHUE HHAYKIMA MArHUTHOTIO TOJISI MPOBOJAHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHiia;

CTPOUTH U300paxKeHue, Co3aBaeMoe MIIOCKUM 3epKajioM, TOHKON JTMH30MH,
U PaCCUYUTHIBATH €T0 XapaKTEPUCTUKY;

MPUMEHSTh OCHOBOIIOJIATAIOIIUE ACTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBI IS aHalnM3a MW OOBSACHEHUS (U3UYSCKHX  IPOIECCOB,
MPOUCXOAIINX B 3BE34aX, B 3BE3NHBIX CHCTEMAX, B MEKraJlaKTHUYECKOMN
cpene; ABMKEHUsI HEOECHBIX TeJl, HBOJIONNHY 3BE3T U Beenennoii;
MPOBOJUTH HCCICIOBAaHUE 3aBUCUMOCTEH (PU3WUYECKHX BEIHYUH C
UCIIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCUPOBATh PE3yJIbTaThl MOJYYEHHOM 3aBHCHMOCTHU



bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
NOTPEIIHOCTE  W3MEpPEHMid, JelaTb  BBIBOABI MO  pe3yjibTaTam
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIC HM3MEPEHHUS (U3UYECKUX BEIUMYHMH, TMPU STOM
BBIOMpPATh ONTUMAJIGHBIA METOJ] U3MEPEHHs, OIEHUBAaTh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON TUIOTE3bI: TUIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCTIEPUMEHTAILHYIO YCTAHOBKY, aHAJINU3UPOBATh
MOJIyYeHHBIC Pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MPeI0oKEHHON
TUTIOTE3bL;

ONUCHIBATh METO/IbI NOJIYUEHHUS] HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOmro1aTh mpaBuiia 6€30MacHOTO Tpya MPHU MPOBEACHUN HCCIEOBAHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TNPAKTUKyMa U  Yy4eOHO-
HCCIIEOBATEIIbCKOM M TPOEKTHOM JEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U 1a00paTOpHOro 000pyAOBaHMS;

pemarh pacy€THhIE 3aJadydl C SBHO 3aJaHHOM W HESBHO 3aJ[aHHOU
¢dbu3nUecKkoil MOJEIbI0: Ha OCHOBAHMM aHaJIU3a YCIOBUA BBIOMPATh
dbuzuyeckre MojeNid, OTBeyarllre TpeOOBaHUSIM 3aJaud, MNPUMEHSTh
GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3MYECKUX TEOPUM
OpU  HCHOJIB30BAHUM MaTEMaTHYECKUX METOJOB pelIeHUs 3ajady,
MIPOBOJUTH PACUETHl HA OCHOBAHWM MMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOJBI PEHICHUS C YYETOM MOJYYEHHBIX
pPE3yIbTATOB;

pemarh KadeCTBEHHBbIE 3ajaud, TpeOyrolmue MNPUMEHEHUsS 3HaHUN U3
Pa3HbBIX pa3leioB Kypca (PU3UKH, a TAKKE UHTETPAIMU 3HAHUN U3 JIPYTUX
NpEeAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY pacCyXJAeHUM ¢ OMOpor Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U GU3NYECKUE SBIICHUS;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS I OOBIACHEHHS OCHOBHBIX
MPUHIIUAIIOB PA0OTHI U3MEPUTEILHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX MPOIECCOB;

NPUBOJUThL MPUMEPHI BKJIAJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NESATeIbHOCTH YeJIOBEeKAa, CBSI3aHHOW C (PU3MYECKUMH IIpolleccaMu, ¢
MO3UIIUN IKOJIOTUIECKON O€30TaCHOCTH, MPEACTABICHUI O PallMOHAITBHOM
MPUPOJIONOIB30BAHNY, & TAKKE PAa3yMHOM HCIOJIb30BAHUM JTOCTHKEHUI



HAyKW W TEXHOJOTUW Mg JaNbHEHIIETr0 pa3BUTUS YEIIOBEYECKOTO
0O0IIIeCTBA;

NPUMEHSTh pa3IudHble CrocoObl paboThl ¢ MHboOpManKe (Uu3nIecKoro
coJlepKaHUsI C UCIOJIb30BAaHUEM COBPEMCHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTUU ISl TIOMCKA, TEpepadOTKU W TPEAbSIBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHOU WH(MOPMAINH, CTPYKTYPUPOBAHUSL U UHTEPIIPETAIIUU
uH(pOpMaIHU, TOTYYECHHON W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHATM3UPOBATh  TOJIydaeMyr0  HWH(OpMaIMio W OIEHUBAaTh  e¢
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCSI 3HAHWUH, TaK U HA OCHOBE
aHaJM3a UCTOYHMKA MH(POPMAIINH;

TIPOSIBJIATH OpraHU3aIMOHHBIC u M03HABATEIILHBIC yMEHUS
CaMOCTOSATEIILHOTO  NMPUOOpETEHWs HOBBIX 3HAHMA B TpoIecce
BBITIOJTHEHUS MTPOCKTHBIX U y4€OHO-HCCIICIOBATEIBCKUX padoT;

paboTaTth B TPYyIIE C KCIOJHEHHWEM pa3JIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, pallMOHAIBHO PacCIpelessaTh ACATEIBHOCTD
B HECTaHJAPTHBIX CHUTYallUsSX, aJCKBATHO OIICHUBATh BKJIAJl KAKIOTO W3
YYaCTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI,

MPOSBJIATH MOTUBALIMIO K Oynymieil mpoeCCHOHATBHON IeITebHOCTH 10
CHEIUATBHOCTIM (U3UKO-TEXHUYECKOTO MTPOQHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmyecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoiabusie | IlpakTuyeckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. HAYYHBIH METO/J ITO3HAHUS TIPUPO/IbI
1.1 Hayunsblii MeTOI IO3HAHUS IPUPOIBI 6 bubmmorexa [IOK
' Y A PHpoa https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
2.2 Jnnamuka 10 bubmoreia HOK
https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
2.3 Craika TBEprOro Tena > ! https://m.eds00.1u/f16b68d7
Bbu6moreka [JOK
2.4 3 10 1
AKOHET COXPAHCHITL B MEXAHHRe https://m.edsoo.ru/f16b68d7
Hroro no pasneny 35
Paszpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOWU TEOPUH 15 1 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
3.2 Tepmoaunamuka. TemnioBbie MalIMHbI 20 1 Bubmorexa IOK
https://m.edsoo.ru/f16b68d7
3.3 ArperaTHble COCTOsIHHS BellecTBa. Pa3oBbie 14 1 bubnuorexa [JOK




MEePEXO0IbI https://m.edsoo.ru/f16b68d7
Uroro no pazueny 49
Paznen 4. DJJIEKTPOJIUHAMMUKA
bu6mmoreka [JOK
4.1 24
IICKTPHHECKOE H01e https://m.edsoo.ru/f16b68d7
4.2 [TocTOsTHHBIN 3IEKTPUYECKHI TOK 24 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
4.3 T 6
QI B PRSIIHHREE Gpestax https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBUNYECKUN TIPAKTUKYM
. bubnuorexa [JOK
1 () 1 1
. HSHHACCKHI NpaKTHiYM 6 6 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 16
bu6mmoreka [JOK
P 10
CICPBHOC BpeN https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 170 16




11 KIIACC

KoimyecTBo yacos DJIEeKTPOHHbIE
HaunmMeHoBaHuUe pa3/iesioB U TeM uudposbie
Ne n/m P Konrpoasubie | IlpakTHueckue (uipp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTsI
pecypcebi
Paznen 1. JIEKTPOJIUHAMUKA
1.1 MaruautHO€ noJie 14 bubmorexa HOK
https://m.edso0o.ru/39859ef1
bubmuoreka [JOK
1.2 C) 13 1
TICKTPOMATHITTHAT HEAYXIHA https://m.edso0o.1u/39859ef1
Uroro no pazneny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexanuyeckue KoneOaHus 10 bubmorexa HOK
https://m.edsoo0.ru/39859ef1
2.2 DNeKTpOMarHUTHBIC KOJIeOaHUs 15 bubmorexa HOK
https://m.edsoo0.ru/39859ef1
)3 MexaHn4ecKkue 1 AIeKTPOMATrHUTHBIE 10 | bubnnorexa [JOK
' BOJIHBI https://m.edso0.ru/39859ef1
2.4 Omruka 25 1 bubmorera [TOK
https://m.edso0o.ru/39859ef1
Uroro no pazneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuoser CTO

5

bu6mmoreka [IOK
https://m.edsoo.ru/39859ef1

Uroro no pazgeny




Pa3zgea 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyaapHO-BOJIHOBOH AVAIH3M 15 bubmorexa LHOK
’ PIHYCKYIAP y https://m.edsoo0.ru/39859ef1
4.2 dusuka atoma 5 bubmotera [IOK
https://m.edsoo.ru/39859ef1
43 ®u3nKa aTOMHOTO SiApa U dJIEMEHTaPHBIX 5 bubmuoreka [JOK
' YaCTHUIL https://m.edso0o.ru/39859f1
Hroro no pasneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [JOK
A 12
5 DeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU httns:/m.edsoo r/39859ef1
Hroro no pazneny 12
Pazzea 6. PU3SHUYECKUIN MPAKTUKYM
6.1 ®u3nuecKuil IPAKTUKYM 16 16 brommorexa [OK
https://m.edsoo.ru/39859¢f1
Uroro no pazgeny 16
Paznesn 7. OBOBIIIAIOHIEE IOBTOPEHHUE
Cucremaru3zamus u o0o0IIeHne
71 IIPEIMETHOrO COACPKAHUSI U ONbITA 15 bubmmoreka [IOK
' NEeSATEeTbHOCTH, MPUOOPETEHHOTO MPHU https://m.edso00.1u/39859¢f1
n3ydeHnn kypca ¢pusuku 10 — 11 xiaccos
Hroro no pasneny 15
PesepBHOE Bpems 10 bubmmorexa [TOK
https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16







ITOYPOYHOE INIAHUPOBAHUME

10 KVIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoxka Kourpoasnsie | IlpakTHyeckue a bp
n/n Bcero u3yuyeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchl
1 ®dusnka — pyHIaMeHTalbHAs HayKa O 1 bubnmoreka [JOK
PUPOJIE https://m.edsoo.ru/1beef346
5 HayuHslii MeTOZ ITO3HAHUS U METOBI | bubmuoreka [JOK
ucciae0BaHus GU3NUCCKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHsl B MPOLIECCE
P P P bu6mmoreka [JOK
3 no3HaHus npupoasl. Habmonenue u 1
https://m.edsoo.ru/34c49931
AKCIIEPUMEHT B (PU3UKE
4 Crioco0bl u3MepeHus: PU3NIECKUX | bu6nuoreka [IOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOcCoroTHAs 1 OTHOCHUTEITbHAS
. bu6mmoreka [JOK
5 MOTPEIIHOCTH U3MEPEHUI (PU3NIECKUX 1
https://m.edsoo.ru/7f18fda3
BEITMYUH
MonenupoBanue B ¢pusuke. Ponb u
6 MecTO (GU3HKH B (DOPMUPOBAHUH | bubnuorexa [JOK
COBPEMEHHOM HAYYHOM KapTUHBI MUpA, https://m.edsoo.ru/eabbded 1
B MIPAKTUYECKOU IeATEIbHOCTH JIIOIeH
Mexanunyeckoe aBuxenue. Cucrema
- orcuetra. OTHOCUTEIIBHOCTD | bubnuorexa [JOK
MEXaHM4eCKoro apuxeHus. [Ipsamas u https://m.edsoo.ru/e9a52{02
oOpatTHas 3a/1a4il MEXaHUKH
8 Pannyc-BekTop MarepualibHOM TOUKH, 1 bubnuorexa [JOK




€T0 MMPOCKIKMHU HAa OCHU KOOpAMWHAT.

Tpaektopus. [lepemenienne. CKOpoCTb.

Wx mpoeknuu Ha OCH KOOPIMHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE IPSAMOIIMHENHOE
nBmkenue. ['paduueckoe onvcanue

bubmuoreka [JOK

9
PaBHOMEPHOTO IIPSIMOJIMHEMHOTO https://m.edsoo.ru/89ba7190
JIBUKCHHS

10 CrnoxxeHue nepeMeeHnii 1 CKoOpocTei. bubnmoreka [JOK
Pemenue 3anau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE BUKEHME.

1 MrHoBeHHasi CKOPOCTb. Y CKOPEHHE. bubnuorexa [IOK
[IpsmonnHeHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSIMOJIMHEMHOTO JBUXKEHUS C bubmmorexa [IOK

P https://m.edso0o.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBoOoiHOE TafieHue. Y CKOpeHue

13 CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuoreka [JOK
KOOPAWHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BpPEMEHU U UX rpaduKu

14 JIBukeHue Tena, OpOIIEeHHOTO MO/ bubmuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe asmxenue. JBrmxeHue
10 OKPY>KHOCTH. YTJIOBasl ¥ JIMHEHHAS

15 CKO Olz}ll“b [Tepuon m yacrora Bubmorexa LIOK

p - LIepHoa ' https://m.edsoo.1u/33196fbe
LleHTpOoCTpEeMHUTEITLHOE U TIOJTHOE
YCKOpEHHUE
16 KonTponbHas padbota no teme bubmuoreka [IOK




"Kuuemartuka"

https://m.edsoo.ru/1242{32¢

[Tepssblit 3axk0H HbroTOHA.
HHepuuanpHble CUCTEMBI OTCYETA.

bu6mmoreka [JOK

17 [Tpuniun oTHOCUTENBbHOCTH [ anumes. https://m.edsoo.ru/5a9%e4a64
HewunepruinanbHbie CUCTEMBI OTCUETA
13 Cuia. PaBHOJEHCTBYIOIIIAS CHUTIA. bubnuorexa [JOK
Bropoii 3akoH Herotona. Macca https://m.edsoo.ru/141d3837
19 B3anmopeiicteue Ten. TpeTuit 3akoH Bbu6mmorexa [JOK
Hprorona https://m.edsoo.ru/57dba505
[Ipunin cynepno3unuu cuil. Pemenne
20 3aI;)[aq]La Hp};/IMEHeHI/I: 3aKOHOB bubmorexa [IOK
https://m.edsoo.ru/bdf9971b
Hrrorona
3aKOH BCEMHUPHOTO TATOTEHHUS.
21 OKBUBAJIEHTHOCTh I'PABUTAIIMOHHON U bubmmorexa [IOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOW MacChl
” Cuna TsKeCTH U YCKOPEHHUE bubnuorexa [JOK
CcBOOOIHOTO MMAEHUSA https://m.eds00.ru/22757f26
JIBukeHre HeOeCHBIX Te U UX
7 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bu6nuoreka [IOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bu6mmoreka [JOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena httos://m.edsoo.ru/0ac2cdS4
Cuna tpenus. [Ipupona u BUabI cui bubnuoreka [IOK
25 TpeHus. JIBUxkeHue B )KUIKOCTH U rasze ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHJIbI COIIPOTUBIIEHUS CPEJIBI https://m.edsoo.ru/2¢b29676
2 JaBnenue. I'uapocraruueckoe bubmuoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOQCOIOTHO TBEPJIOE TEIIO. bubmuoreka [JOK
27 [ToctynarenbHOE M BpanaTeabHOE bubnuorexa [JOK
JIBUKEHUE TBEPJOTO Tena https://m.edsoo.ru/2b95d57¢
73 MoOMEHT CuiIbl OTHOCUTENBHO OCH bubmmoreka [IOK
BpateHus. [lneqo cubl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TsxecTu Tena. bubmuorexa [IOK
YcnoBusi paBHOBECHSI TBEPAOTO TeNA. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecHs
bubmuoreka [JOK
30 Penterte safat https://m.edsoo.ru/dc1caacO
31 KonrtponbHas pabora o teme bubmuoreka [IOK
"Innamuka. CtaThka TBEp10ro Tea" https://m.edsoo.ru/9f5a574c
HNMnynsc MaTepranibHOU TOYKH,
1 CHUCTEMBbI MaTepHaAJIbHBIX TOYEK. LleHTp bubmuoreka [IOK
MAacC CHCTEMbI MATEPHATbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 JBUKEHHH LIEHTPA Macc
Nmmnynbsc cumibl 1 ”3BMEHEHUE
33 I/IMH;IIBCEI Tena. 3aKOH COXpaHEHUS bubmorexa LIOK
https://m.edsoo.ru/13f0a221
HUMITYJIbCA.
PeakTuBHOE NBHXKEHUE
MoOMEHT UMITyJIbCa MaTepHATBLHOMN
34 tTouku. [IpencraBienne o coxpaneHun bubnnorexa [JOK
MOMEHTA UMITYJIbCA B IIEHTPAITBHBIX https://m.edsoo.ru/d6532eb9
MOJIAX
bubmuoreka [JOK
33 Pemerre sanas https://m.edso0.1u/f7706d63
16 PabGota cuiibl Ha MaJIOM M Ha KOHEYHOM bu6mmoreka [JOK

nepemenieHun. [ paduueckoe

https://m.eds00.1ru/913974¢7




npeacTaBiIeHne padOThI CHITBL.
MOIHOCTh CHJIBI

Kunernueckas sneprus. Teopema 06

bu6mmoreka [IOK

37 M3MEHEHUU KUHETUYECKOW SHEPTUH
. https://m.edsoo.ru/9a5e2e74
MaTepuaIbHOU TOUYKU
[ToTenumanbHble U HEMOTEHLIUATBHBIE
38 cuibl. [lotennmanbHas sHeprus. Bropas bubmmorexa [IOK
) prit. P https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMuYecKast CkopocThb. CBsI3b
paboThl HEMOTEHITUATBHBIX CUII C
. bubnmoreka [JOK
39 M3MEHEHUEM MEXaHNYECKOU SHEPTUU
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUn
Yupyrue u Heynpyrue CTOITKHOBEHUS.
by yipy . bubmuoreka [JOK
40 VYpaBHenue bepHyum i uieanbHOR
https://m.edsoo.1u/f30f43b6
KUJKOCTH
A1 KoHTponbHas padota 1mo Teme "3aKoHbI bubnmoreka [JOK
COXPAHEHHUsS B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTHe npeacraBneHuit o mpupoae
bubnuoreka [JOK
42 teraoThl. OcHOBHBIE nojoxeHuss MKT. 1
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBCcKOe ABUKEHNE
CtpoeHue razo00pa3HbIX, KUAKUX U
bu6nmoreka [JOK
43 TBEPABIX TeN. XapaKTep IBUKECHUS U
. https://m.edsoo.ru/c44d02e2
B3aUMOJICCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYJT (aTOMOB).
bu6mmoreka [JOK
44 KomnnuectBo BemectBa. [TocTostHHAsS
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temnepatypa. TennoBoe paBHOBECHE. bubnuorexa [IOK




[llkana Lenbcust

https://m.eds00.ru/0070d493

46 Pemienue 3anau bubmoreia OK
https://m.edsoo.ru/1531aba5
. bubnmoreka [JOK
47 WneanpHeiil ra3. I'a30BbIe 3aKOHBI hits://m.edsoo ru/1deb2367
43 YpaBuenune Menzeneesa-Knaneiipona. bubmuoreka [IOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AOGcomoTHas TemnepaTtypa. 3akoH bubnuoreka [JOK
JlaneTOHA https://m.edsoo.ru/14e02d1f
50 N3omporieccrl B U1eaaIbHOM Ta3e C bubnmnoreka [JOK
[IOCTOSIHHBIM KOJIMYECTBOM BELIECTBA https://m.eds00.ru/68878d51
['paduueckoe mpencraBieHue Bu6morexa LIOK
51 M30IPOIIECCOB: U30TEPMa, H30X0Pa,
https://m.edsoo.ru/1344327b
n3zobapa
bu6mmoreka [JOK
52 Octosroe ypasrenne MKT https://m.edsoo.ru/c8094721
53 Pentenue 3amau Bubmorexa IOK
https://m.edsoo.ru/10265a05
CBs13b aOCONIOTHON TEMIIEPATYPhI
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeIHEeN KMHETUYECKON SHEepPTrueu https://m.edsoo.ru/c38af875
MOCTYTATEILHOTO TEIMJIOBOTO JIBHKCHHS
€€ JacTuIl
55 O00011IeHNE U CUCTEMATH3AaINs 3HAHUH bubmuoreka [JOK
o teme "OcHoBbl MKT" https://m.edsoo.ru/09d12fd8
56 Konrtponsnas padora o Teme "OCHOBBI bubmmoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamuueckasi cucteMa. 3a/laHue bubnmoreka [JOK




BHEIIHUX ycnoBul it T/ cuctemsl.
BHeninue u BHyTpeHHUE TapaMeETPBI.
[Tapametpsl T/l cuctemsbl Kak cpegHue
3HA4YCHMs BEJINYMH, OIIMCHIBAIOIINX €€
Ha MUKPOCKOIIMYECKOM yPOBHE

https://m.edsoo.ru/5f8d38a3

HyneBoe Hauano TepMOAMHAMUKH.

bubmuoreka [JOK
58 Camonpoun3BosbHas penakcanus T
p P t 2 https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenb ueanbHOro ra3a B
59 TS f/IO I/IHJ:MI/IKe YcnoBus bubmorexa LIOK
PMOA T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOU MOJAEIIU
60 VYpaBuenue Menneneesa-Kianelipona u bubnmoreka [JOK
BBIPAJKECHUE U1l BHYTPEHHEW SHEPrUU https://m.edsoo.ru/bal178d0
Beipaxenue 111 BHyTpEHHEN YHEPTUH
61 OJIHOATOMHOTO MJI€AJIbHOTO ra3a. bubnmoreka [JOK
KBa3zucrarnueckue U HECTaTUYECKHUE https://m.edsoo.ru/acScacl5
MPOILIECCHI
DnemeHTapHas paboTa B
6 TepMOAMHAMHUKe. Brruucienue paboThl bubmuorexa [IOK
o rpaduKy rnporecca Ha pV- https://m.edsoo.ru/741d5738
JTuarpaMme
Temnonepeaada Kak crmoco0d N3MEHEHUS
63 BHYT eH§e§ suepruu T]I cuctemsbl Oe3 bubmmorexa [IOK
yIp P hitps://m.edsoo.r/3d734561
COBEpLIEHHS pabOThI
64 KonBexkuusi, TEI0npoBOgHOCTD, bu6mmoreka [JOK
H3Iy4YEeHUE https://m.edsoo.ru/157b54cd
65 KonuuectBo Temnotel. TennoéMKoCTh bubnuoreka [JOK

Tena. Y IenpHas U MOJIsipHas

https://m.edsoo.ru/7ba67355




TEINIOEMKOCTH BeEIlleCTBa. Y AebHas
TCIJIOTA CrOpaHus TOIUIMBA

66 Pacuér xonmyecTBa TEMIOTHI IPU bubnuorexa [JOK
TeIuionepeaaye https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aqnadbaTHOM mporecce. bubnmoreka [JOK
I1epBbIil 3aKOH TEPMOJIMHAMUKH https://m.edsoo.ru/d8098824
KomnunuecTBo TemioTel u paboTa Kak
. bubnmoreka [JOK
68 Mepbl U3MEHEHUS] BHYTPEHHEH SHEPTUU
https://m.edsoo.ru/b047alcd
T/ cuctembl
BTopoii 3aK0H TEPMOJIMHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuorexa [IOK
nporeccoB. HeobpaTtumocTts https://m.edsoo.ru/c6f4f464
MIPUPOHBIX TTPOIIECCOB
70 [IpuHIUIIBI AENCTBUS TEMIIOBBIX bubmuoreka [JOK
marmuH. KITJT https://m.edsoo.ru/2¢945513
71 MaxkcumanbsHoe 3HaueHue KIT. Hukm bu6nmoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6nmoreka [JOK
72 Pewienue 3anau
s https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTICKThI
73 HCIOIb30BaHMS TECIIOBBIX ABUTATEICH. bubnuoreka [JOK
TeroBoe 3arpsA3HEHUE OKPYKArOLEH https://m.edsoo.ru/9867aaa7
cpenbl
74 Pemenue 3anau bubmmotera [JOK
https://m.edsoo.ru/c8c70432
OO6o01IeHre U cCTeMaTU3alus 3HaHUH
" bubnuorexa [JOK
75 o teMe "Tepmoaunamuka. TemioBbie

MAaIlIHb!"

https://m.edsoo.ru/28d62b3f




KonTponbhas padbota no teme

bubmuoreka [JOK

76
"TepmoanHaMuka. TenioBble MalIMHbl" https://m.edsoo.ru/1b6e26¢5
[TapoobOpazoBanue 1 KOHICHCAITHS. Eu6 OK
HOIHOT
77 Hcnapenue u kuneHue. Y nenbHas nnotexa 11
TenToTa MapooBpa3soBaHKA https://m.edsoo.ru/6f8e6777
HaceplieHHbie 1 HEHACHIIEHHBIE MAPHI.
KauectBeHnHast 3aBUCUMOCTH TUIOTHOCTH
Y JaBJICHUS HACBIILIEHHOTO Mapa oT Eub OK
HNOJIMOTEK
78 TEMIIepaTypbl, UX HE3aBUCUMOCTb OT amorexa I
0GBEMa HACHIIICHHOTO Mapa https://m.edsoo.ru/f5¢17d02
3aBUCUMOCTh TEMIIEPATYpPbl KUTIEHUS OT
JIaBJICHUS B )KUJKOCTHU
79 Brnaxxnocts Bo3myxa. AGCOTIOTHAS U bubmmoreka [IOK
OTHOCHUTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
b K
80 Pewienue 3anau nomotexa TOK
https://m.edsoo.ru/18e95ft3
TBépnoe teno. Kpucrammueckue n BuG OK
. nonMoTeka
81 amop(HbIe Teraa. AHU30TPOIHS CBOWCTB 1
KpHCTATTOB https://m.edsoo.ru/20a88a03
[InaBneHue u KpucTaLIU3aLU. Bu6 OK
nonroTeKa
82 VY nenpHas TEIIOTA IUIaBICHUS. 1
Cy6mmans https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpIOTO TENA.
bubnuoreka
83 Pactsokenne u coxarue. COBur. HOK
Moty https://m.edsoo.ru/dalaab10
HOwnra. I[Ipenen ynpyrux nedopmanuii
TermoBoe pacuimpeHue KUIKOCTEN U BuG OK
n HNOJIMOTEK
84 TBEPABIX TEJI. AHTAPMOHU3M TEIJIOBBIX amotera 1

KOJIeOaHMIT YaCTUIL BEIIECTBA

https://m.edsoo.ru/7ba5edf2




[IpeobpazoBanue sHeprin B (Ha30BBIX

bubmuoreka [JOK

85
nepexonax https://m.eds00.ru/97a0672f

bubmuoreka [JOK

86 YpaBHeHHE TEIUIOBOTO OalaHca

p https://m.edsoo.ru/ab15211b
bubmuoreka [JOK

87 Pemenue 3anau

A https://m.edsoo.ru/8ab7f40d
IToBepxXHOCTHOE HATSKEHUE.

28 Kanumnsipuele sBienus. JlaBnenue nog bubnuorexa [IOK
VCKPHUBIICHHON IIOBEPXHOCTBIO https://m.edsoo.ru/b42f197
)unkoctu. @opmyiia Jlamtaca
O06o01IeHre u cucTeMaTu3alus 3HaHu |

. Bbu6mmoreka [JOK
89 110 TeMe "ArperaTHble COCTOSTHUS
" https://m.edso00.1u/0b52575¢
BenecTBa. Pa3oBbIe MEPEXObI
KoHnTponbHas pabora 1o Teme
| bu6mmoreka [JOK

90 ArperaTHble COCTOSIHHS BEILIECTBA.

" https://m.edsoo.ru/7dc2a739
®da3oBbIE IEPEXOBI
DneKTpu3anus Tel U €€ MposiBICHUSL.

01 DnekTpuyeckui 3apsia. [[Ba Buaa bubnuoreka [JOK
JJIEKTPUYECKUX 3apsaoB. [IpoBoaHUKH, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U TOIYITPOBOTHUKHI
DIeMeHTapHbII JIIEKTPUUECKUN 3apsi.

92 3akoH coxp AHCHUS BJISKT I/I‘lCCKOl‘E bubmmorexa [IOK

P P https://m.edsoo.ru/f49afd24
3apsna

93 B3aumoneiictBue 3apsaaoB. ToueuHsbie bu6mmoreka [{OK
3apsasl. 3akoH Kynona https://m.edsoo.ru/445b7746

bu6mmoreka [IOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ecSa

https://m.edsoo.ru/08fc19bc




Dnektpuueckoe nose. Ero nelictBue Ha

bubmuoreka [JOK

95
3JIEKTPUUYECKHE 3aPSIAbI https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIA.

96 [Tpo6usiit 3apsa. Jlunuu bubmmoreka [IOK
HaIpPsKEHHOCTH AJIEKTPUYECKOTO TOJIS. https://m.edsoo.ru/3dac6957
OnHOPOAHOE IEKTPUUYECKOE T10JIE
[ToTeHunanbHOCTH

bubmuoreka [JOK
97 3JEKTPOCTATHYECKOTO 1oJsl. Pa3HOCTH
https://m.edsoo.1u/80021447
MOTEHIMAJIOB U HAIIPSKEHUE
[loTenunanpHas 3Heprus 3apsa B
98 JNeK OCTaTI/I‘ICCKOI\fI) nosue I;_[OTGH nain bubmorexa OK
P ' t https://m.edsoo.ru/af5fa389
IJEKTPOCTATUYECKOTO TOJIS
CBs13b HANPSHKEHHOCTH TOJIA U

99 a3HOCTH IIIJOTCH WaJIoB JJIs bubmorexa LOK
P 1 A https://m.edsoo.ru/df7a6838
3JIEKTPOCTATHYECKOTO MOJIs

100 [IpuHnuUI cynepno3unun bubnuorexa [IOK
AJIEKTPUYECKUX MOJIeH https://m.edsoo.ru/Ocfeda6e

b K

101 Pemienue 3agau nosmmoreka O

https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsna. [lome bubnuoreka [JOK
PaBHOMEPHO 3apsKEHHOU cepsl https://m.edso00.ru/b297b5c3
[lone paBHOMEPHO 3apsKEHHOTO 110

103 00BsEmy mapa. [lone paBHOMEpHO Bubmmorexa LIOK

y P ) p N p https://m.edsoo.ru/f7a665¢ee
3apsKEHHON OECKOHEYHOM! MII0CKOCTH

104 [IpoBOIHUKY B 3JIEKTPOCTATUIECKOM bubnuoreka [JOK
noJie. Y CJI0BUE paBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab

105 JMANEeKTpUKHA U MOJTYIIPOBOJHUKH B bubnuoreka [JOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.eds00.1ru/060ebab5




Konnencarop. DnekTpoéMKOCTh

bubmuoreka [JOK

106 KOHJIEHCATOpa. DIEKTPOEMKOCTD hits://m.edsoo.r/845b4£73
IUIOCKOTO KOHJIEHCATOpa
107 [TapannensHoe coeAMHEHNE bubmmoreka [IOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COETUHEHUE bu6mmoreka [IOK
KOHJIEHCATOPOB https://m.edso0.ru/1€992920
109 OHeprus 3apsKEHHOI0 KOHJEHCaTopa bubmorexa LIOK
https://m.edsoo.ru/73a34f18
bubmuoreka [JOK
110 Pewenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.1u/27434040
11 JIB>KeHUe 3apsKEHHON YacTHITHI B bu6mmoreka [JOK
OJTHOPOJHOM JJIEKTPUUECKOM T10JIE https://m.edsoo.ru/8341d6ac
112 Penrenue 3amau
13 O0001IeHre U cCUCTEMaTU3AINS 3HAHWUI bubmuoreka [JOK
1o teMe "DieKkTpudeckoe mnose" https://m.eds00.1u/5752603f
114 Konrponsnas pabora o Teme bubnuorexa [JOK
"Onexrpuueckoe noiue" https://m.edsoo.ru/cefe90e9
Cuna toka. [loctosiHHBIN TOK. Yca0BUs
115 CyILIECTBOBaHUS ITOCTOSIHHOTO bubmorexa LIOK
https://m.edsoo.1u/233311b5
INEKTPUYECKOTO TOKA
Bbu6mmoreka [JOK
116 Wcrounuku toka. Hanpsxenue u 9/1C hitos://m.edsoo. ru/0839a1 15
117 3akon OMa A1 yyacTKa IeTH. Bbu6mmorexa [JOK
DIIEKTPUYECKOE COTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTD CONIPOTHUBIIEHUS bubnuoreka [IOK

118

OIHOPOJHOI'O IMTPOBOAHUKA OT €I'0

https://m.edsoo.ru/95fedf51




JAJIMHBI U TJIOIIAaAU IMOIICPEUYHOTO
CCUCHUA

119 VY 1enbHOE CONPOTUBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenue 3anau https://m.edso00.ru/437f8300
120 [TocnenoBarensHOE, MapaIeabHOE, bubmuoreka [JOK
CMENIaHHOE COETMHEHNE TTPOBOTHUKOB https://m.edsoo.ru/236f7¢07
191 Pacué€r pa3BeTBIEHHBIX ANEKTPUUECKUX bubmmoreka [JOK
nenei. [Ipasuna Kupxroga https://m.edsoo0.ru/1794cf37
bu6mmoreka [JOK
122 P
CHICHHE Saiat https://m.eds00.ru/3881b469
123 Pabora snexTpuueckoro Toka. 3aKoH bubmuoreka [IOK
Jxoyina —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubmuoreka [JOK
124 P a
CHICHHE 3anat https://m.eds00.ru/6761bf0f
MOUIHOCTB JIEKTPUIECKOTO TOKa.
125 TenI;IOBaﬂ MO HOI())TL BbIJIeTIAEMas HA bubmorexa HOK
Hl > BRI https://m.eds00.ru/99750a6f
pe3ucrope
bu6mmoreka [JOK
126 P
CHICHHIE 3anat https://m.edsoo.ru/eb72fc24
127 OJIC n BHyTpeHHEE COPOTUBJICHUE bubnuorexa [JOK
HCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon Oma 11 MOTHOM (3aMKHYTOM ) bubnuorexa [JOK
IEKTPUUECKOU LIETTH https://m.edsoo.ru/221f40fb
bubmuoreka [JOK
P
129 ClieHHe sajad https://m.eds00.ru/3580b679
bu6mmoreka [IOK
130 MoniHOCTh UCTO a TOKa
HIHOCTD HETORHIIA TOK https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bubmuoreka [IOK




https://m.edsoo.ru/546£5632

132 Konpaencarop B uenu noCTOSIHHOTO TOKa Bubmorexa LIOK
A pB I https://m.edsoo.ru/35368f3¢
bubmuoreka [JOK
133 Pemienue 3anau
A https://m.edsoo.ru/4410cef0
134 Pemenue 3agau no teme "l[locTostHHBIN bubmuoreka [JOK
AJIEKTPUYECKHI TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no teme "l[locTostHHBIN bubmuoreka [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3amau mo teme "IlocTOSTHHBII bu6mmoreka [JOK
AIEKTPUIECKUN TOK" https://m.edsoo.ru/eb5d4687
O00011eHrEe U cCUCTEMAaTU3ALUS 3HAHUI
137 1o TeMe "I1oCTOSHHBIN JIeKTPUYECKUN bubmmorexa [OK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbhas pabota no teme bubnuorexa [JOK
"TlocTosIHHBIN AMMEeKTpUYeCcKuil TOK" https://m.edsoo.ru/1885ddf1
DneKTpudecKasi MpOBOIUMOCTh
. bubnuorexa [JOK
139 Pa3JINYHBIX BEIIECTB. DIIEKTPUUECKUI
https://m.edsoo.ru/da794295
TOK B MeTajiiax. CBEpXMpPOBOAUMOCTD
DIIEKTPUYECKUH TOK B paCTBOpax v
bu6mmoreka [IOK
140 pacriaBax 3JIeKTPOIUTOB. 3aKOHBI
https://m.edsoo.ru/4b423491
®dapanes A AMIEKTPOIU3a
bu6mmoreka [{OK
141 Dne €CKHI TO azax. [1mazma
FICKTPHHCCIII TOK B Tasax. JLIasM https://m edsoo.ru/92d92176
142 DIEKTPUYECKUM TOK B BaKyyMe. bubnmoreka [JOK
BakyymHble mpu6opsbl https://m.edsoo.ru/2E+160
143 ONEKTPUYECKUH TOK B bubmuorexa [IOK

MMOJIYIIPOBOJHUKAX

https://m.edsoo.ru/ab61c660
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[TonynpoBoaHUKOBBIE TPUOOPHI

bubmuoreka [JOK
https://m.eds00.1u/83622200

145

PuU3NYECKU NPAKTUKYM I10 TEME
"M3MepeHue CUiibl TOKa U HaIIPsHDKEHUS
B IIETT TIOCTOSIHHOTO TOKA MTPHU TIOMOIITA
AHAJIOTOBBIX U IU(POBBIX
U3MEPHUTENbHBIX TPUOOPOB" UITH
"3HaKOMCTBO C IU(POBOIA
nabopatopueit o ¢pusuke. [Ipumeps
U3MEpEHUs] PU3NUECKUX BEJTHUUH MPH
MOMOIIY KOMITbIOTEPHBIX AATYUKOB"

bubmuoreka [JOK
https://m.edsoo.ru/5643ea56

146

®u3NYEeCKU IPAKTUKYM I10 TEME
"M3y4yeHne HepaBHOMEPHOTO JIBHKEHUS
C LEIBI0 ONPEICIICHUS MTHOBEHHOM
ckopocTH"

bu6mmoreka [JOK
https://m.edsoo.ru/f6292f5f

147

Pu3NYEeCKU NIPAKTUKYM I10 TEME
"U3Mepenne yCKopeHus npu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBIDKSHUH 10 HAKJIOHHOM IJIOCKOCTH"
min "UccienoBanue 3aBUCUMOCTH
IIyTH OT BPEMEHHU NIpU
PaBHOYCKOPEHHOM

nBIKeHnn"

bu6mmoreka [IOK
https://m.eds00.1u/6960b6ef

148

PuU3NYECKUHN IPAKTUKYM 110 TEME
"M3mepenune yCKOpeHHst CBOOOHOTO
nageHus" win "M3yueHue ABUKEHUS
Tena, OPOIIEHHOT0 TOPU30HTAIBHO"

bu6nmoreka [JOK
https://m.edsoo.ru/d1ea2402

149

PU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHue NBHKEHUS Tela 1o
OKPY’KHOCTH C TIOCTOSIHHOM ITO MOJTYJIFO

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




ckopocthio" miu "MccnenoBanue
3aBUCUMOCTH TIEpHUOa OOpaIIeHHs
KOHMYECKOI0 MAsSITHHKA OT €ro
napameTpoB"

150

Pu3NYEeCKU IPAKTUKYM I10 TEME
"N3mepeHne paBHOAEHCTBYIOIIEH CHTIBI
IpU JBUKEHUH OpyCcKa N0 HaKJIOHHON
miockoctu" unu "[IpoBepka runotessl o
HE3aBUCHMOCTH BPEMEHU JIBUKEHUS
Opycka [0 HaKJIOHHOM IUIOCKOCTH Ha
3aJlaHHOE PacCTOSIHUE OT €ro Macchl”

but6mmoreka [JOK
https://m.edsoo.ru/0b34db84
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DU3NYECKUN TPAKTUKYM 10 TEME
"HccnemoBanue 3aBUCUMOCTH CHUIT
YIPYTOCTH, BO3HUKAIOIIMX B MIPYKUHE U
pPE3UHOBOM 00pasIle, OT UX
nedopmarun” unm "Uzydenue
JIBUJKEHHUSI CUCTEMBI TEN, CBI3aHHBIX
HUTBIO, IIEPEKUHYTON Yepe3 JErKUi
omox"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al
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®u3NYECKU NIPAKTUKYM I10 TEME
"Uzmepenue koddduimeHTa TpeHus mno
BEJIMUMHE YTJIIOBOTO KO3 PUIEHTa
3apucuMocT Frp(N)" wim
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C TIEPEMEHHBIM
kod(dpurmenTomM TpeHus" uim
"N3y4yeHne qBUKEHHS TPy3a Ha Bajly C
TpeHueM"

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607
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Pu3NYECKUN IPAKTUKYM 110 TEME

bubmuoreka [JOK




"HccnenoBanue ycioBUl paBHOBECHS
TBEPIIOTO TEJA, UMEOIIETO OCh
BpaiteHus" uinu "KonctpyupoBanue
KPOHIITEHHOB U pacuéT CUII
ynpyroctu" win "H3y4uenue
YCTOMUMBOCTHU TBEPAOTO TENa,
UMEIOILEro IIoLab

onops!"

https://m.edsoo.ru/4a04f4{7
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Du3HUeCKUN MPAKTUKYM 110 TEME
"N3MepeHune UMIlysbca Tena o
TopMo3HOMY IyTu'" unm "M3mepenune
CHUJIBI TSITH, CKOPOCTH MOJIETN
AIIEKTPOMOOMIISL M MOIITHOCTHU CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TEJIA C UMITYJIbCOM CHIIbI"
nnn "UccnenoBanue coxpaHeHuUs
UMITyJIbCa MPU yIPYTOM
B3aumMojieicTBun" unu "M3mepenue
KUHETUYECKON YHEPTHUH TeJa 10
TOPMO3HOMY ITyTH"

bubmuoreka [JOK
https://m.edsoo.ru/856fb28e
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Pu3NYEeCKU IPAKTUKYM I10 TEME
"N3y4eHne n30TepMUYECKOTO Mpoliecca
(peKOMeH0BAaHO UCIOIb30BaHHUE

1 poBoi 1adopaTopun)" win
"N3yueHnne n30X0pHOTO Tporecca" uin
"N3yuenue nzobapHoro nporecca’ uin
"IIpoBepka ypaBHEHUS COCTOSTHUSA"

bubmuoreka [JOK
https://m.edsoo.ru/e0fe7e07
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Pu3NYECKUN IPAKTUKYM 110 TEME
"N3mepenue yaenpHol TennoéMkoctn"
unu "HccnenoBanue mpoiiecca

bubmuoreka [JOK
https://m.edsoo.ru/22faab1




OCTBIBaHUS BelecTna' Wik
"HccnenoBadnue aguadaTHOTO
npouecca" wiu "HU3yuenue
B3aMMOCBSI3M SHEPTHH
MEXMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U
TEMITepaTypbl KAIIEHUS )KUJIKOCTEH"

157

Pu3NYECKU NPAKTUKYM 110 TEME
"N3y4yeHune 3akOHOMEPHOCTEMN
UCHapeHus KuaKocTen" nuim
"U3Mepenue ynenbHOM TENI0ThI
maBiieHus apaa" win "M3ydyenue
CBOMCTB HACBIIIEHHBIX TApOB" MU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa U OLIEHKA MacChl IapoOB B
nomemennn". Mzmepenue
K03(puLIeHTa MTOBEPXHOCTHOTO
HATSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/6b1a23b5
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DU3NYECKUN TPAKTUKYM 10 TEME
"HaGmronenue mpeBpaiieHus SHEpruu
3apsHKEHHOT0 KOHACHCATOpa B YHEPTHIO
M3JIyYEHHUsI CBETOAMO A" WIIH
"H3y4yeHue mpoTeKaHus TOKa B LIETIH,
cojeprkaliel KoHjaeHcatop' uiu
"Pacnipenenenue pazHocTu
MOTCHITUAIOB (HAIIPSKEHUS) TIPH
MOCJIEIOBATEILHOM COCIMHEHUH
KOH/IEHCaTOpoB"

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

159

Pu3HYECKU IPAKTUKYM I10 TEME
"HccnemoBanue cCMEIIaHHOT O

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98




COEJIMHEHUS PEe3UCTOPOB" MU
"NU3Mepenue yieabHOoro
COINPOTHUBJICHUS IPOBOIHUKOB'" WK
"HccneqoBaHue 3aBUCUMOCTH CUJIBI
TOKa OT HAMPSDKCHUS IS JIaMITBI
HaKajauBaHus"

Pu3NYEeCKU NIPAKTUKYM I10 TEME
"HaGmronenue anmekTponuza’ win
"N3mepeHnue 3apsijia OJTHOBAJIEHTHOTO
noHa" wiu "Uccnenosanue

bu6mmoreka [IOK

160
3aBUCUMOCTH COIPOTHUBIICHUSA https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTyphl" WIn
"CHATHE BOJIBT-aMIIEPHOU
XapakTEepUCTUKU auoaa”
PesepBHsblil ypok. O0001I€HIE U
P P . bubmuoreka [JOK
161 cucTeMaTu3alys 3HaHUH 110 TeEME
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBurniii ypok. O000111€HIE 1
162 CI/ICTIe)MaTI/I?,:l]II]);I/ISI 3HAHHUH 110 TEME Eubmiorexa LIOK
" " https://m.edso00.ru/3149956b
JnHamuka
Pesepusblil ypok. O00011€HIE U
P P . bubmuoreka [JOK
163 CUCTEMATHU3AaIN 3HAHUH 110 TEME
" " https://m.edsoo.ru/0f9752ac
Craruka TBepaoro tena
PesepBHsblil ypok. O0001I€HIE U
P P . bubmuoreka [JOK
164 cUCTEMaTU3alus 3HaHUH 110 TEME
" " https://m.edsoo.ru/6¢0df9¢cc
3aKOHBI COXPAHEHUS B MEXAHHUKE
Pesepsusblil ypok. O0001IEHIE U
P P . bubmuoreka [JOK
165 cUCTeMaTu3alus 3HaHuH 110 TEME

"OCHOBBI MOJIEKYJISIPHOKMHETHYECKON

https://m.edsoo.ru/de148976




teopun"

PesepBHEIit ypok. O600IICHNE 1

. bubnmoreka [JOK
166 cHCTEMaTHU3alus 3HaHUM 110 TeEME 1
" " https://m.edsoo.ru/Obec77cl
Tepmonnnamuka. TeruioBbie MaITMHBI
PesepBHeIil ypok. O600ICHHE 1
167 cHUCTeMaTH3aIlvs 3HaHUH 110 TeMe | bubmuoreka [JOK
"ArperaTtHble COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/59ca5¢91
®dazoBbie Iepexos"
PesepBublii ypok. O000IIEHNE 1
P P . bubmuoreka [JOK
168 cHCTEMaTHU3allus 3HaHUH 10 TeME 1
" " https://m.edsoo.ru/f2381c0c
DNeKTpUYEeCcKoe 1oJie
Pe3epBubliii ypok. O0001IEHNE 1
P P fll bubmuoreka [JOK
169 cucTeMaTu3aIys 3HaHUH 110 TeMe 1
" . N " https://m.edsoo.ru/3cae6dal
[TocTOSTHHBIN IMEKTPUICCKUHN TOK
PesepBHbIi ypok. O000IIEHNE
P P EH " bu6mmoreka [JOK
170 cucTeMaTu3aIys 3HaHuH 1o Teme "Tokn 1
" https://m.edsoo.ru/cc7681d4
B Pa3IUYHBIX Cpeax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME




11 KIIACC

KoimnyecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue a bp
n/n Bcero u3y4deHusi | oOpa3oBaTeibHbIE
padoThI padoTbI
pecypchl
B3anmopaeincTBre noCTOSTHHBIX
bu6mmoreka [JOK
1 MAarHuTOB U IPOBOJHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarnutHoe noJie. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKIIHMH.
P Y bubmuoreka [JOK
2 [IpuHUuMnD cynepno3uuu MarHUTHbIX 1
N . https://m.edsoo.ru/4clabceb
nosiei. JInHuM MarHuTHOM MHAYKIUU
3 MarauTtHoe 1101€ IPOBOJHUKA C | bubmuoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HallpaBJIEHUE U 1 bubnuorexa [IOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
Bbu6mmoreka [JOK
5 Pemenue 3agau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa AMrepa. 1 bubnuoreka [JOK
DNEeKTPOU3MEPUTETbHBIC TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHnua, e€ HanpaBiieHUE U
- MOJyJIb. JIBUKEHHE 3apsSyKEHHOMN | bubnuorexa [JOK
YaCTHULBI B OJHOPOIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJie
bu6 OK
8 Pemrenue 3agau 1 nosmorexa I
https://m.edsoo.ru/504e98c7
bu6 OK
9 Pabota cunbl Jlopenna 1 nosmorexa L

https://m.edsoo.ru/d518bedb




bubmuoreka [JOK

10 P
clierme sajat https://m.eds00.ru/93617bd9
MarauTHOE 1oje B BEIIeCTBE.
11 deppomaraeTuku naH; n buGmotera [IOK
PP - 11ap https://m.edsoo.ru/30ff9608
IUaMarHETUKA
OCHOBHBIE CBOMCTBa
12 ¢deppomarneTnkoB. [Ipumenenne bubmorexa LHOK
pp P https://m.edsoo.ru/0b58190a
(heppomMarHeTUKOB
13 Pemenue 3amau no treMe "MarautHoe bu6mmoreka [JOK
nose" https://m.edso00.ru/5b55¢307
14 Pemenue 3agad mo reme "MarautHoe bubmuoreka [JOK
noJe" https://m.edsoo.ru/41c4ae8a
SIBneHue AIEKTPOMAarHUTHOM
15 uHAyKOuu. I1oTok BeKTOpa MarHuTHOU bubmmorexa [IOK
JLYIHHHL p https://m.edsoo.ru/b3efalcl
WHIYKIAN
bu6mmoreka [JOK
C
16 DAL munykumn hitps://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHOM bubnuoreka [JOK
nnaykuuu dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe nosie. Toku bub6nuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKINY B ABUKYIIAXCS bubmuoreka [JOK
MPOBOJIHUKAX https://m.eds00.ru/0235cc02
bu6mmoreka [JOK
20 Pemenne sanas https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
JI
21 Tpasuiio Jleia https://m.eds00.1ru/bbc22726
22 WNunykrtuBHOCTH. KaTymka bubnnoreka [JOK




WHAYKTHBHOCTHU B LECTIN IMMOCTOAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
3 SAsnenue camounaykuu. IJC bu6mmoreka [{OK
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIS KaTYIIKH C bubnmoreka [JOK
TOKOM. DJIEKTPOMAarHuTHOE I0JIE https://m.edsoo.ru/b3c0adl1
bubmuoreka [JOK
25 Pemerye saxas https://m.edsoo.ru/88{69d2b
2% O06001IeHre U CUCTEMATU3 AL bubmuoreka [JOK
3HaHUU 110 TeMe "DIIEeKTpoIMHaMHUKa" https://m.eds00.1u/76484025
7 KontpoinbHas paboTa mo teme bubnuoreka [JOK
"OnekTpoauHaMuka' https://m.edsoo.ru/8ae09b98
Konebarenbnas cuctema. CBOOOAHBIE
bu6mmoreka [JOK
28 KoJjebanus. ['apMmoHnveckue
https://m.edsoo.ru/7c1db385
KoJieOaHus
79 Kunematudyeckoe 1 ITMHAMHYECKOE bubnuorexa [JOK
OIMCaHUE KOJIEOATENLHBIX IBHKECHUN https://m.edsoo.ru/87¢e9498
DHeprerudeckoe onrcanue. Boion
JTMHAMHYECKOTO ONHCAHUS
30 TapMOHHYECKHUX KOJIeOaHH U3 HX Bubmrorexa LIOK
https://m.edsoo.ru/e3¢99692
SHEPreTUYECKOro U KHHEMaTH4eCKOTro
OTIMCaHUs
. bu6mmoreka [JOK
31 AMILIHTYZ2 1 pa3a KoneOarHH https://m.edsoo.ru/7a0c439a
[Tepuona u yacTora KoseOaHUH.
1 [leproa manbix cBOOOAHBIX bubnuoreka [IOK

KOJIEOaHUIl MAaTEMATHUECKOT'O
MasTHuKa. [leproa cBoGOIHBIX

https://m.edsoo.ru/e0399319




Kos1e0aHui Npy>KMHHOTO MasiTHUKA

13 3aryxaromiue KoneOaHusl. bubmmoreka [JOK
Brnyxnennsie koneOanus. Pezonanc https://m.edsoo.ru/72¢93d09
bu6mmoreka [IOK
34 ABTOKONIE0aHUS
https://m.edsoo.ru/6add2644
bubmuoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
Ypok-koHpepeHus "MexaHnuecKue
36 K(f)ﬂe6aHI/I}(Ib BpM ;:IKaJ‘IBHLIX bubmorexa LOK
,}‘] https://m.edsoo.ru/8ef587be
UHCTPYMEHTaX
O00011IeHrEe U cCUCTEMAaTU3 AU
o " bu6mmoreka [JOK
37 3HaHUH 110 TeMe "MexaHudeckue
" https://m.edsoo.ru/eb84182f
KoeOaHus Atps.//M.edS00.1w/ebox 1841
13 DNeKTpOMarHuTHBIC KOJIeOaHusI. bubnmnoreka [JOK
KonebartenbHbli KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILTUTY b
39 3apsaga KOHJAeHcaTopa ¢ aMILIUTY 0N bubmmorexa [IOK
P a p A https://m.edsoo.ru/093f9afl
CHJIBI TOKA B KOJIEOATEIIBHOM KOHTYPE
40 3aKOH COXpaHEHUs YHEPTUH B bubnuorexa [JOK
ueallbHOM KoJieOaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarouiye 3JIeKTPOMarHuTHhIE
bu6mmoreka [JOK
41 KosiebaHus. BeIHYXIeHHbIE
https://m.edsoo0.ru/5¢668619
AJICKTPOMArHUTHBIE KOJICOAHMS
[Iepemennsb1i TOK. Pesuctop u
42 KOHJICHCATOP B IICTTH ITIEPEMEHHOTO bubmmorexa LOK
a pB I p https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B II€NU bu6mmoreka [JOK




NEPEMEHHOTO TOKA

https://m.edsoo.ru/cfa307af

3akoH Oma JJis 3J€KTPUYECKOM Lenu

bubmuoreka [JOK

44
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MomHOCTh MEPEMEHHOTO TOKA.
45 AMIUINTYIHOE U AEUCTBYIOIIEE Eubmiorexa LOK
Y y https://m.edsoo.ru/lcac6cdc
3HAYEHUE CHJIbI TOKA U HATIPSYKECHUS
46 Pe3oHnanc B 2JIEKTPHUYECKOH LIETH bubmorexa HOK
P https://m.eds00.ru/087506df
47 Pemenue 3amau bubmorexa [IOK
https://m.edsoo.ru/al6836a4
W neanpHblif TpanchopMaTop.
parcgop P bubmuoreka [JOK
48 [IpousBoacTBo, nepenaya u
o https://m.edsoo.ru/f97418ae
noTpeOIeHUE MIEKTPHUICCKOW SHEPT U
DKOJOTUYECKHE PUCKH TIPH
MPOM3BOJICTBE DJIEKTPOIHEPTUU.
P P P bubmuoreka [JOK
49 KynsTypa ncronb3oBanus
. https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPIUH B TOBCEAHEBHOM
JKU3HU
bu6nmoreka [JOK
50 Pemenne 3amau
Al https://m.edsoo.ru/ee6677ed
bu6 K
51 Pemrenue 3agau nommorexa O
https://m.edsoo.ru/7cab59{8
O0001IeHNE U CUCTEMATH3AIUA
. " bubmuoreka [JOK
52 3HAHUM MO Teme "DIEeKTPOMarHUTHbIE
" https://m.edsoo.ru/401024a9
KoeOaHus
53 MexaHn4ecKue BOJIHBI. bubmuoreka [JOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubnuorexa [JOK




https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3BYKa Bubmorexa LIOK
yK. Aap p y https://m.edsoo.ru/138b6{09
56 Wudpassyk u ynerpassyk. LllymoBoe bubnuorexa [IOK
3arpsI3HEHUE OKPYKAIOLIEH Cpebl https://m.edsoo.ru/7380038f
bubmuoreka [JOK
57 Pewmenne 3anau
A https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHbIE BOJIHBI. bubnmoreka [JOK
N3nydeHune aneKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus JIEeKTPOMAarHUTHBIX BOJIH. bubnmoreka [JOK
CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJH https://m.edsoo.ru/d01b818¢
[Ikana 3n€KTPOMarHUTHBIX BOJIH.
bu6mmoreka [JOK
60 [IpuMeHeHne 37eKTPOMarHUTHBIX
https://m.edsoo.ru/49be1{9e
BOJIH B TEXHHKE U OBITY
[IpuHUUIBI pagnocBA3u U
61 TeneBuaeHu. Pagnonokamnus. bubmuoreka [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f118
OKpYKarollei cpeapbl
6 KonTponbhas pabota no teme bubnuoreka [IOK
"Konebanus 1 BOJTHBI" https://m.edso00.ru/4£7985a0
63 CgeT. 3aKOH MPSIMOJMHEIHOTO bubnuoreka [JOK
pacupocTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3aga4 Ha npyuMEHEHNE
. bubmmoreka [JOK
64 3aKOHA MPSIMOJIMHEIHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 OTtpaxenue ceta. [lnockoe 3epkano. bubmmoreka [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBeta. AGCONIOTHBIN U bubmmorexa [JOK




OTHOCHUTEIBHBIN IOKa3aTelb
npenomienus. [loiHoe BHyTpeHHEe
otpaxxeHue. [IpenenbHbIil yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/bc2e55¢d

Pemenue 3agau Ha npuMEHEHNE

bu6mmoreka [JOK

67 3aKOHOB OTPaKEHUS U IIPEIOMIICHUSA
P p https://m.edso00.ru/49d830a9
cBeTa
Xon nyueit B mpusme. {ucnepeust
. bubnuorexa [JOK
68 cBera. CI0KHBII cOCTaB OEJIOro CBETA.
https://m.edsoo.ru/d8elc3be
IIBet
69 JInn3el. POKYCHOE pacCTOSIHUE U bubnuorexa [IOK
onTuueckas cuja JIMH3BI https://m.edsoo.ru/60441359
70 [TocTpoenue n3o0pakeHuii B IMH3AX U bubnuorexa [IOK
HUX CHCTEMaX. Y BEJINYECHHE JTUH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHue
. bubnmnoreka [JOK
71 M300paKeHMH, MOJIy4aeMbIX C
https://m.edsoo0.ru/5a868109
IOMOIIIBIO JINH3
bu6nmoreka [JOK
72 I'na3 kak onTuueckas cucreMa
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenenst
73 OPUMEHUMOCTH T€OMETPUUECKON bubmmorexa [IOK
p p https://m.edsoo.ru/cd174al10
OINTHUKU
74 CKopocCTh CBETA 1 METOJIBI €€ bubnuoreka [JOK
HW3MEPEHUS https://m.edsoo.ru/f32aab06
bub OK
75 Hucnepcus cBeta nommorexa L
https://m.edsoo.ru/1el6ecbe
bub OK
76 WNuTtepdepenmus crera nommoreka I

https://m.edsoo.ru/5fc0c638




KorepeHTHble HICTOUHUKH. Y CIIOBUS

bubmuoreka [JOK

77 HaOII0JICHUST MAKCUMYMOB 1
MUHIMYMOB https://m.edsoo.ru/c6416d48
bubnuorexa [JOK
78 Pemerve 3anas httos://m.edsog)_.[ru/3061de2b
Bbu6mmorexa [JOK
7 lpuvererme urrepdeperun https://m.edsoo.ru/668edbc8
bubmuoreka [JOK
80 Jlupaxius ceera https://m.edSO(I)_.[ru/ 12ed04b5
8 JudpakunonHas peméTka. Y cioBue bubnmnoreka [JOK
Ha0JII0/IeHUS TJIABHBIX MAaKCHMYMOB https://m.edso00.1ru/f998d964
82 Pemenue 3agau bubmmorexa [TOK
https://m.edsoo.ru/d58c411a
23 [TonepedHOCTH CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspuzanus cBera https://m.edsoo.ru/e9890fe9
84 Pemenue 3anau bubmmorexa [TOK
https://m.edsoo.ru/c56¢8158
85 CBeToBbI€ ABJICHUS B IPUPO/IE Brbmorexa LIOK
https://m.edsoo0.ru/0b36363d
26 O06001IeHNe U CUCTEMATU3ALIHS bubmuoreka [JOK
3HaHui no teme "OnrTuka" https://m.edsoo.ru/8a14748b
27 KonTponbhas pabota no teme bubnuorexa [IOK
«OrnTuka» https://m.edsoo.ru/82315dd4
['panu1ibl MPUMEHUMOCTH
28 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
DIEKTPOAUHAMUKY U IIPUHLIUIL https://m.edsoo.ru/c9bd77¢cb
OTHOCUTEIBLHOCTHU
89 [TocTynartel cnenuanbHON TEOPUU bubmmoreka [JOK




OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/c56f05¢cb

[IpocTpaHCTBEHHO-BpEMEHHOM

unTepBai. [IpeoGpazoBanus Jlopenua.

VYcnoBue NpUYUHHOCTH.

bubmuoreka [JOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amesieHne BpEeMEHH U COKpAIlEHNE
JUTHHBI
91 DHEeprusi ¥ UMIYJIbC PEISTUBUCTCKON bubnmoreka [JOK
YaCTHULBI https://m.edsoo.ru/853a64fc
CBs13b Macchbl ¢ SJHEpruen u
92 HAMITYJIbCOM PEJIATUBUCTCKON Bubmorexa LIOK
Y P https://m.edsoo.ru/b6258ffa
YaCTHUIbl. DHEPrUs MOKOs
bu6mmoreka [JOK
93 PaBHOBeCHOE TEIIOBOE U3ITYUYEHHE
https://m.edsoo.ru/f54035a5
bubmuoreka [JOK
4 B
? 3aKoH cmetenks Buna https://m.edsoo.ru/1c5{f752
95 I'nmotesa M. [limanka o kBaHTax. bubmuoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
96 DHeprusi ¥ UMITyJIbC (OTOHA bubmorexa HOK
https://m.edsoo.ru/7fb307ec
97 ®oroadpdext. OnbiTe A. I'. bu6nuoreka [IOK
CroneroBa. 3akoHbl (oTodPdexTa https://m.edsoo0.ru/8c68e5b9
YpaBHeHue DUHIITEHA 1S
98 dotorddekra. "Kpacnas rpanuma" Bubmorexa LIOK
P panHl https://m.eds00.ru/01ef4556
dhoTtodrddexra
99 Hasnenue ceera. OnbiTh [1. H. bubmmorexa [JOK
Jlebenena https://m.eds00.1u/64b4£966
100 BoutHOBBIE CBOMCTBA YaCTHUIL bubmmorexa [JOK




https://m.edsoo.ru/f59cfcec

Bounsl ne bpoiia. /[nuHa BoJHbL 1e

bubmuoreka [JOK

101 bpoii 0
POHIIA 1 PAsMEPEL 0 H%CTH https://m.edsoo.ru/5df8bafl
JIOKAIU3alMU JBUXKYIICHCS YaCTHUIIbI
bubmuoreka [JOK
102 K - i
OPIYCKYIAPHO-BOIHOBON AyailsM https://m.edsoo.ru/8ccab62a
103 Judpakuus 3J1eKTpOHOB Ha bubnmoreka [JOK
KpUCTauiax https://m.edsoo.ru/30dbal8c
Cneunduka u3mMmepeHuil B MUKpOMHUPE.
i P R P vp bubmuoreka [JOK
104 CooTHo1IeHNs HEONIpeAENEHHOCTEN
N https://m.edsoo.ru/65783dec
I'eitzenbepra
bu6mmoreka [IOK
105 Pemenne rpaguueckix sanau https://m.edsoo.ru/e70195bd
106 Pemenue pacu€THbix 3a1a4 bubmmorexa [IOK
https://m.edsoo.ru/ee9b3182
KonTtponbHas paboTa mo TemMam: BuG 1OK
nomoTeKa
107 "O CTO", "K -
CHOBHV ’ HopHyCKmep o https://m.edsoo.ru/c3de891a
BOJIHOBOI! JTyallu3m
OMBITHI IO UCCIICIOBAHUIO CTPOSHUS
A P bubmuoreka [JOK
108 atoma. [lmanerapnasi Mozesib aToma
https://m.edsoo.ru/312b750a
Pesepdopna
bubmuoreka [JOK
109 IT b
OCTyHATH Hopa https://m.edsoo.ru/404dfa%a
110 Buapl cnektpoB. CriekTp ypoBHE# bubnmoreka [JOK
JHEPTUM aTOMa BOJIOpPOaa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJIECHHOE bubnuorexa [IOK
H3JIy4YE€HHUE CBETA https://m.edsoo.ru/f945d85¢
112 Jlazep bubnuorexa [IOK




https://m.edsoo.ru/2288a0c4

113

Hyxiionnas mozens sapa
I'eiizenOepra-lBanenko. 3apsa u
MaccoBoe 4uciIo sapa. M30tomnsl.
PagnoakTuBHOCTB

bubmuoreka [JOK
https://m.edsoo.ru/34ada5de

114

3aKoH paZiMOaKTUBHOTO pacnaja.
CBolicTBa MOHU3HUPYIOIIETO
n3nydeHus. Binusaue
PaZOaKTUBHOCTH Ha )KHUBBIE
opranu3msl. /lozumerpus

bubmuoreka [JOK
https://m.edsoo.ru/aab98bef

115

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
SAnepusie cubl. Jledhekt Macco spa.
Snepubie peakuuu. AnepHbie
peaktopsl. [IpobieMbl ynpaBisieMoro
TEPMOSJIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCIEKThl Pa3BUTHUS
SIIEPHOM SHEPTETUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

MeTtoapl perucTtpanuu u

HCCIICA0OBAaHNA 3JICMCHTAPHBIX YaCTHUII.

OyHIaMEHTAIbHBIE B3aUMOJCHCTBUA.
bapuonbl, ME30HBI U IENTOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-riitooHHast MOJIEb
aJpOHOB

bubmuoreka [JOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npenenamu CtannapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHCTBO usnueckoit
KapTUHBI MUPA

bubmuoreka [JOK
https://m.edsoo.ru/c026fd37

118

OTansl Pa3sBUTHUA aCTPOHOMUU.

bu6mmoreka [JOK




3HaueHue aCTpPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHIMOCTE 3aKOHOB (PU3UKH IS
OOBSICHEHHS IPUPOIBI KOCMUYECKIX

bu6mmoreka [JOK

119
00BbeKTOB. MeTObI aCTPOHOMUYECKHX https://m.edsoo.1u/39¢44028
HCCIIEOBAaHUN
CoBpeMeHHbIE ONITHYECKUE
bubmuoreka [JOK
120 TEJIECKOIIbI, PaIUOTEIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMHUS
Bun 3Bé3anoro ne6a. Cospe3us,
121 SIpPKHE 3BE3NLI, [ITIAHETHI, UX BUAUMOE buGnnorexa LIOK
P ’ ’ https://m.edsoo.ru/aac588eb
JBIYKEHUE
Conneunas cucrema. ComnHire.
122 CosHeuHast akTUBHOCTb. VICTOUHMK bubmmorexa [IOK
. https://m.edsoo.1u/22748eb4
sHepruu CoJiHLa U 3BE3]T
3BE3/bI, UX OCHOBHBIC
bu6mmoreka [JOK
123 XapakTepucTuku. Jluarpamma
" N " https://m.edso0.ru/42169944
CIIEKTPATBHBIN KJIACC — CBETUMOCTD
124 3Be3bI TJIaBHOM MOCIEN0BATEILHOCTH bubmmorexa [IOK
https://m.edsoo.ru/b3cb766¢
BuyTpeHnHee cTpoeHue 3BE31.
125 CoBpeMEeHHbIE MPEICTABICHUS O bubnuorexa [JOK
MIPOUCXOXKACHUH U 3BoJoMK CoJlHLa https://m.edsoo.ru/d09da494
Y 3BE3]1. DTaIbl )KU3HU 3BE3]T
Mieunsii [Iyte — nama ["anakTuka.
N bu6mmoreka [IOK
126 Turnbl ranaktuk. YEpHbIE TBIPHI B
https://m.edsoo.ru/7cd10a0a
siIpax rajJakTHK
127 Bcenennas. Pacuimpenue BeeneHHOM. bubnuoreka [JOK

3akon Xa06na. Teopus boabmioro

https://m.edsoo.ru/3dbdf0d2




B3pbIBA. PesMKTOBOE M3iTyueHue

128 MacmtaGHas ctpyktypa Beenennoii. bubmuoreka [IOK
MerTtaranakTuka https://m.edsoo.ru/ce234633
129 Hepeménnpie npo6ieMbl acTpOHOMUU bubamorexa [OK
https://m.edsoo.ru/d37d9ffe
PU3HYECKUN IPAKTUKYM 110 TEME
"HccnemoBanre MarHUTHOTO IIOJIST
IIOCTOSIHHBIX MarduToB' WX
130 "UccnegoBanue CBONCTB bubmuoreka [JOK
(dheppoMarueTukoB" UiIu https://m.edsoo.ru/67361aef
"UccnegoBanue nercTBUs
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"
®u3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" uim
131 "N3y4deHne 3aBUCHMOCTH CHJIBI bubnuorexa [JOK
Amriepa OT cuiibl TOKa" MU https://m.edsoo.ru/fcae91e9
"OnpeneneHne MarHUTHOM
WHIYKITAH
Ha OCHOBE U3MepeHus cuibl Amnepa”
Ou3nYecKuil MpakTUKyM IO TEME
"HccnemoBaHue SIBIECHUS
132 3J€KTPOMAarHUTHON MHIAYKIUU'" WIH https://m.edsoo.ru/c36658da
"OnpeneneHue HHAYKIIUU BUXPEBOTO
MarHMuTHOTO ToJs"
du3nUecKuil TPaKTUKYM I10 TEME
133 "HccnenoBanue SIBICHUS bu6mmoreka [JOK
camounaykiuu" wim "COopka Moaenn https://m.edso00.ru/b8b6391
3JIEKTPOMArHATHOIO reHeparopa’
134 DuU3NYECKUHN TPAKTUKYM 110 TEME bu6mmoreka [JOK




"U3mepenne nmeproaa cBOOOIHBIX
KoJIeOaHUI HUTSHOTO U IPY’KUHHOTO
MasTHUKOB"

https://m.edsoo.ru/5d159d35

135

DuU3HUECKUN PAKTUKYM 110 TEME
"[IpeoOpa3oBanue SHEPTUH B
MPYKUHHOM MasiTHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/a28026bd

136

@u3HYECKU IPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOro TOKa
yepes M0CJIeJOBATEIbHO COeIMHEHHBIE
KOHJIEHCATOp, KaTylIKy U pe3uctop”
nmu "UccnenoBanue paboTh
HCTOYHUKOB CBETA B LIETIH
MepEMEHHOT0 ToKa"

bubmuoreka [JOK
https://m.edsoo.ru/89dc2d90

137

@uU3NUECKUN NPAKTUKYM II0 TEME
"N3yuyeHue napameTpoB 3ByKOBOU
BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/b100661a

138

®uU3HYECKUN IPAKTUKYM 110 TEME
"U3mepenue nokazarens
MIpEeIOMJICHUS CTEKIa" WK
"[TonyueHue n300paxxeHus B CUCTEME
13 IUIOCKOTO 3€pKajia v JIMH3bI"

bubmuoreka [JOK
https://m.edsoo.ru/42569eal

139

PuU3HYECKUN IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(hOKYCHOT'O PacCTOSIHUS OT BEILIECTBA
(Ha mpuMepe KUIKHUX JIUH3)" WK
"N3mepenne GOKyCHOTO pacCTOSHUS
pacceuBaromXx JuH3"

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

140

DuU3NYECKUN TPAKTUKYM I10 TEME
"HaGmronenue audpakunu,

bubmuoreka [JOK
https://m.edsoo.ru/8b7ac737




uHTEp(EpPEeHIIUHN U MOJIIpU3aLUN
ceera"

141

PuU3HYECKU MPAKTUKYM 110 TEME
"OrnpeneneHyre UMITYJIbca U SHEPTUU
PENATUBUCTCKUX YacTUll (110
(dhoTorpadusaM TPEKOB 3apsHKEHHBIX
YaCTHUI] B MArHUTHOM T10J1€)"

bubmuoreka [JOK
https://m.edsoo.ru/63756¢47

142

PuU3HYECKUN PAKTUKYM 110 TEME
"U3mepenue nocrostnHoi [lnanka Ha
ocHoBe uccienopanus Gporodrpdexra"
nin "UccienosaHue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUO OT
HanpspkeHus"

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

143

@uU3HYECKUN IPAKTUKYM I10 TEME
"UccnenoBanue criekrpa
pa3peKEeHHOT0 aTOMapHOI0 BOJOPOAA
1 U3MEPEHHE MOCTOsTHHOM Pudepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

®u3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue paiioaKTUBHOTO
(hoHa ¢ ucnosib30BaHUEM J03UMETpa"
unu "V3ydenue nornomieHus oera-
YacTHIl ATFOMUHAEM"

bu6mmoreka [{OK
https://m.edsoo.ru/c3dabebe

145

®U3HYECKUN PAKTUKYM I10 TEME
"HaOmroneHus 38€30H0T0 HeOA
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH JUISl ONIPEECIICHUS
TMIOJIOXKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e




co3Be3ausi CeBepHOro MoJyIapus 1
spkue 3BE361" wan "Habmronenust B
teneckon JIyHbl, IUIaHET,
TYMaHHOCTEH M 3BE3AHBIX CKOIJIEHUI"

O06o01IeHne U CUCTeMaTH3AIUS
3HaHUU. Ponb (M3HUKHM U aCTPOHOMHH B

. . bubmmorexa [JOK
146 9KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COIIMAIBHOM U ATUYECKOH chepax
NeSTEIIbHOCTH YEJIOBEKA
O06o0061IeHre U crucTeMaTu3amus
147 3HaHuil. Posib u Mecto pusuku n bubnuorexa [JOK
ACTPOHOMHUHU B COBPEMEHHOM HayUYHOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MHpa
O06o0061IeHre U crHCcTeMaTH3aIus
3HaHui. Ponb ¢usnueckoil Teopun B
(hopMHUPOBaHHUH TTPEICTABICHHUH O
. bu6mmoreka [JOK
148 (bU3MIeCcKOi KapTUHE MUPA, MECTO
. https://m.edsoo.ru/e7d400f4
(u3nyecKoil KapTUHBI MUpa B 001LIEM
PSoY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX PEJICTABICHUI O PUPOJIE
149 O06001IeHre U cucTeMaTH3aIus bubmmoreka [JOK
3HaHui no teme "Kunematuka" https://m.edsoo.ru/b032fc4b
150 O06o0061IeHre U crHCcTeMaTH3aIus bubmmorexa [JOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O060061IeHre U cucTeMaTu3anus bubmmorexa [JOK
3HaHui o teme "JIunamuka" https://m.edsoo.ru/2dfbafc5
O060061IeHre U crucTeMaTu3amus
. " bubmmnoreka LIOK
152 3HaHui o Teme "CraTtuka TBEpAOro

Teaa"

https://m.edsoo.ru/3ccad82¢




O0001IEHHE U CUCTEMATU3 AL

. " bubmuoreka [JOK
153 3HaHUH 10 TeMe "3aKOHBI COXPaHECHHSI
B MexaHMKe" https://m.edsoo.ru/32a4d1a0
O0001IeHNE U CHCTEMATH3AIUA
. " bubmuoreka [JOK
154 3HaHUH 110 TeMe "OCHOBBI
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KMHETHYECKOU TEOPHH
O0001IeHE U CUCTEMATH3aIUsA
. " bubmuoreka [JOK
155 3HaHUM 1o Teme "' TepMoaAnHaMUKa.
" https://m.edsoo.ru/c63f7¢10
TermioBeIe MAaTUHEL
O0001IeHNE U CHCTEMATH3AIUA
156 3HaHUHU 110 TeMe "ArperaTHble bubnuorexa [IOK
cocTostHUA BemecTBa. Ma3oBrIe https://m.edsoo.ru/1d36b5b1
nepexopl”
O000I11IeHNE U CUCTEMATU3AIUS
. " Bbu6mmorexa [JOK
157 3HaHUH 1O TeMe "DIEeKTpUYEecKoe
Hoe" https://m.edsoo.ru/3bf0def9
O0001IeHrEe U CHCTEMATH3AIUSA
o " o bu6nmoreka [JOK
158 3HaHUH 110 TeMe "I1oCTOSIHHBIN
. " https://m.edsoo.ru/71453ee6
ANEKTPUIECKUN TOK
O0001IeHre ¥ CUCTEMATH3AIUSA
o " bu6mmoreka [JOK
159 3HaHui 1o TeMe "TOoKU B pa3mMuHBIX
cpeax” https://m.edsoo.ru/3d40077a
ax
160 O0001IeHNEe U CHUCTEMAaTU3AIHS bu6mmoreka [JOK
3HaHUH 110 TeMe "MaraurHoe moie" https://m.edsoo.ru/3b4c06ae
PeszepBHbIil ypok. O600mIEeH e 1
. Bbubmuoreka IIOK
161 CHUCTEMATHU3aINs 3HAHUH IT0 TEME 1
" " https://m.edsoo.ru/053e2248
DNeKTpOMAarHUTHAS WHIYKITHS
162 PezepHblil ypok. O0001eHne 1 bubnuorexa [IOK




CHCTEMATHU3ALMA 3HAHUH 110 TEME
"Mexannueckue koiaeoanus"

https://m.edsoo.ru/d6310bfd

PesepBHelil ypok. O600ICHHE 1

. bubnuorexa [JOK
163 cucTeMaTu3alis 3HaHUH 110 TeMe
" " https://m.edsoo.ru/5e2bb83d
DNeKTPOMarHUTHbIE KOJeOaHUS
PesepBHelil ypok. O000IICHNE 1
164 CHCTEMAaTH3alus 3HaHUH 110 TeEME bubmuoreka [JOK
"MexaHu4ecKHue U AIEKTPOMarHuTHHIC https://m.edsoo.ru/96a7a2dd
BOJHEI"
Pesepsueiii ypok. O0001mIEHE 1
165 CI/ICTIG)MaTI/ISZ pm[ 3HAHUH 110 TEME bubmorera [OK
" " ! https://m.edsoo.ru/52ad1603
Onruka
PesepBHbiil ypok. O0001IIEHNE 1
P P ?l bubmuoreka [JOK
166 cucTeMaTu3alus 3HaHUHU 110 TeEME
" " https://m.edsoo.ru/5beclc65
Ocnosrl CTO
PesepBHrlil ypok. O000IIEHHE U
P b N bu6mmoreka [JOK
167 cucTeMaTu3alus 3HaHUHU 110 TEME
" N " https://m.edsoo.ru/f7¢59d38
KopnyckynsipHO-BOJIHOBOHM Jyallu3m
PesepBusblil ypok. O0001IEHNE 1
P b N bu6mmoreka [IOK
168 cUCTEMaTU3alus 3HaHUH 10 TEME
" " https://m.edsoo.ru/1f511654
dusnka aTtoma
PesepBHrlil ypok. O60011eH1Ee 1
169 CHCTEMAaTHU3alNs 3HAHUH 10 TeME bu6mmoreka [{OK
"®du3uka aTOMHOTO sA7Ipa U https://m.edso0o.ru/905¢5¢ce0
3JIEMEHTaPHBIX YACTHILL"
PesepBurblil ypok. O0001IEHNE U
P P 1]1 bu6mmoreka [JOK
170 cHUCTEMaTH3alis 3HaHUH 110 TEME

"DnemeHTh! acTpopu3uku”

https://m.eds00.1u/2bfth94c




OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







YYEBHO-METOJIUYECKOE
OBECNEYEHME OBPA3OBATEJILHOI'O

MPOLIECCA

OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

» ®usuka, 10 kmacce/ ['paués A.B., [Toroxes B.A., Canenxuit A.M., bokos

[1L.YO., O6miecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO M3naTenbckuii HEeHTp
«BEHTAHA-I'PA®»; AxunonepHoe oodmectBo «M3narensctBo «IIpocsemnienue»
» dusuka, 11 kinacc/ I'paués A.B., [Toroxes B.A., Caneuxuii A.M., bokos
[1L.YO., O6miecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO M3naTenbckuii LeHTp

«BEHTAHA-I'PA®»; AxunonepHoe oobmectBo «M3narensctBo «IIpocsemnienue

METOANYECKHUE MATEPHUAJIBI IS YUYUTEJIA
PaGouas nporpamma . dusuka : pabouas nporpamma Kk auHun Y MK A. B.
['pauéra : 10-11 kmaccer / A. B. I'paués, B. A Tloroxes, I1. FO.bokoB u ap. —M. :

Benrana-I'pad

YMK «®uzuka. 10 kimacey

1. ®usuka: 10 kmacc : ydyeOHUK Uil ydammxcs oOIeoOpa3oBaTebHbIX
opranuzanuii / A.B. I'paues, B.A. IToroxes, A.B. CenmuepctoB. —M. : BeHrana-
I'pad

2. ®uzuka. 10 kmacc. DnekTpoHHas popma yueOHuka (aBTophl: A. B. I'paués,
B. A. [loroxes, A. B. CenuepcToB).

3. ®usnka: MpoeKTUpoBaHue yuyeoHoro kypca: 10 kiiacc: MeToau4ecKoe



nocoobue/A.B. I'paues, B.A. Iloroxes, H.B. IllaponoBa u ap.- 2-¢ u3a., nepepad.-
M. : Benrana-I'pad

YMK «®usuka. 11 kimacey

1. ®uzuka:11 kmacc: ydyeOHMK g ydamuxcs — 0011eo0pa3oBaTeIbHbIX
opranuzanuii / A. B. I'paués, B. A. Ilo roxes, E. A. BumnskoBa. —M. : Bentana-
I'pad

2. ®usuka. 11 kmacc. DnekrponHas Gopma yuyeOHuka (aBropbl: A. B. ['paués,
B. A. [loroxes, E. A. Bumnsikosa).

3. ®u3uka: NpoeKTHUpoBaHUE y4yeOHOro Kypca: 11 kmacc: MeTo auyYecKoe

nocobue / A. B. I'paués, B. A. Iloroxes, H. B. IllaponoBa u ap. .- M. : BeHrana-

['pad.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
UHTEPHET

Poccutiickuii 061eo0pa3zoBaTeIbHbIN MOPTAI

http://experiment.edu.ru

Enunas komnekiust tugpoBbIX 00pa3oBaTEIbHBIX

pecypcos http://school-collection.edu.ru

denepasibHBIN LIEHTP UHGOPMAIIMOHHO-00pa3oBaTeabHbIX pecypcoB (PLIMOP)
http://fcior.edu.ru

Caiit 1t mpenogaBaTesne PU3NKM, yJaluxcs U UX poauTenen

http://www.fizika.ru



College.ru: ®uzuka

http://college.ru/fizika/

['azera «Pusuka»

http://fiz.1september.ru

®enepanpHas 3a04Has PU3NKO-TEXHUYECKas IKoJIa Ipu MOCKOBCKOM (PU3UKO-
TEXHUYECKOM HHCTUTYTE

http://www.school.mipt.ru

HayuHo-nonynsipusiii pusuko-matematudyeckuid xypHan "KBaut" (Apxus
HOMEPOB)

http://kvant.mccme.ru/

ITopran ecTeCTBEHHBIX HayK:

dusnka

http://www.e-science.ru/physics

BBenenue B HAHOTEXHOJIOTHH

http://nano-edu.ulsu.ru

N3narensctBo BUHOM. JlabopaTopus 3HaHUM.

http://metodist.lbz.ru/

3AHUMATEJIBHA S ®U3MKA B BOITPOCAX 1 OTBETAX
http://elkin52.narod.ru/

KIIACCHA#A

OU3UKA

http://class-fizika.narod.ru/index.htm



OU3NKA B AHUMALIUAX
http://physics.nad.ru/physics.htm.
Y4ebHO-pa3BiIeKaTeIbHBIN TOPTaT 7S ACTEeH, yUUTeNIeH, u

poauteneit. http://nau-ra.ru/
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