


HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpefHero obmero oOpa3oBaHusi pa3zpaboTaHa Ha
OCHOBE IOJIO)KCHHHA W TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOU 00Opa3oBaTelbHOM
nporpamMmel, mpencraBieHHEbx B @I'OC COO, a takke ¢ ydéroMm denepalbHONH paboueit
nporpamMmbel BocnuTanus W KoHnenuuu mnpemnopaBaHus ydeOHOTOo mpenmera «Du3mka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3yloOIMX OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

[Iporpamma 1o (¢u3mke ompenenser 00sg3aTeNbHOE MPEIMETHOE  COJIEpIKAHHME,
YCTAaHABJIMBAET PEKOMEHAYEMYIO TIOCIEIOBATEIBHOCTh M3YUEHHS] TEM W Pa3/eloB y4eOHOTo
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTed oOywarommxcs. Ilporpamma mno Qusuke Aaér
MIpE/ICTaBICHUE O LIENAX, COJACp)KAaHUM, 00IIel cTpaTeruu oOydeHus, BOCIUTAHUS U Pa3BUTHUS
00yJaronmxcs cpecTBaMu yueobnoro npeamera «duznkay Ha yriayOaéHHOM ypOBHE.

N3yuenne kypca @u3uku yriayOJa€HHOTO YpOBHS IIO3BOJIIET pealu30BaTh 3aadu
npodeccuoHaIbHON OpHEHTAllUK, HAIpaBJIEHO Ha CO3JaHUe YCIOBHUW JUISl MPOSBICHUS CBOMX
MHTEJJIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOYy4aroIlMMCs, KOTOpbIe
HEOOXOIUMBI IS TPOAOJDKEHUS oOpa3oBaHMs B OpraHuM3alusax MpodeccrnoHaTbHOTO
00pa3oBaHus MO PA3INYHBIM (U3UKO-TEXHUUYECKUM U MHKEHEPHBIM CHEIIMATbHOCTSM.

B nporpamme mno Qusuke ompenensroTcs IUIAHUPYEMBIE pPe3ylbTaThl OCBOEHHUS Kypca
¢u3MKM Ha YypOBHE cpenHero oOmero o0pa3oBaHUs: JMYHOCTHBIE, MeETalpeIMETHbIE,
npeaMeTHBIC (Ha yriryOnéHHOM ypoBHE). HayduHO-MeTo1010THUeCcKO OCHOBOM sl pa3paboTKU
TpeOOBaHUN K JIMYHOCTHBIM, METANpPEIMETHBIM U IMPEIMETHBIM pe3yibTaTaM OOydyarolMXcs,
OCBOMBIIIMX MPOrpaMMy 1Mo (PU3MKE HA YPOBHE CpeIHEro oomero oOpa3oBaHus Ha yriayOaéHHOM
YPOBHE, SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (DU3MKM Ha YriayOJ€HHOM YypOBHE, B TOM
qucIie IPeIMETHbIE Pe3yIbTaThl 0 ToAaM 00yUYeHHUS;

coJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogaM oOydeHus.

[Iporpamma no ¢u3uke MMeeT NPUMEPHBIM XapakTep U MOXKET ObIThb HCIOJIb30BaHa
YUUTENAMU (PU3UKU 7151 COCTABIICHUS CBOMX pabOUMX IPOrpamMM.

IIporpamma 1o ¢u3uKe HE CKOBBIBAT TBOPYECKYIO HWHUIMATUBY Y4YUTEIEH U
IIPEJOCTaBIIET BO3MOXHOCTH JUISI pEIM3alUd  PA3IUYHBIX METOAMYECKHX IOJXOJ0B K
IIPenoiaBaHuio (U3UKKU Ha YriyOlNEHHOM YPOBHE IpPU YCIOBHUU COXPAaHEHMs O0s3aTeIbHOMN
YacTH COJEp KaHus Kypca.

dusmka Kak Hayka o Haubosee oOIIMX 3aKOHAX MPUPOIbI, BHICTYIAs B KAUECTBE YU€OHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUH 00 OKpYXarollleM MUpe.
HIkosnbHBIH Kypc (u3MKM — cHCTEMOOOPA3yOUIMi Ui €CTeCTBEHHO-HAyYHBIX YUEOHBIX
IIPEMETOB, MIOCKOJIbKY (PU3HUECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB U SIBICHUM, H3y4aeMbIX
XuMuel, ouonoruelt, guznyeckoi reorpadueil u actpoHomuen. Vcnosiap3oBaHue M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEAETHIIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B c(epe SHEepPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IOJydEeHUS HOBBIX
MaTepHalioB C 3aJaHHBIMU CcBoiicTBaMu. M3ydyeHue (u3MKM BHOCUT OCHOBHOM BKJIaJg B
(dbopMUpOBaHHE €CTECTBEHHO-HAy4YHOW KapTHHBI MHUpa oOydaromierocs, B (opMHpOBaHHE
YMEHUI NPUMEHSTh Hay4YHBIA METOJ MO3HAHUS IIPU BBITIOJHEHUN UMM y4eOHBIX HCCIEIOBaHUM.



B ocHOBy kypca ¢u3uKM Ha ypOBHE CpeAHEro oOIiero o0pa3oBaHUs MOJIOKEH P UICH,
KOTOPBIE MOKHO paccMaTpHUBaTh KaK IPUHLHUIIBI €0 OCTPOEHUS.

Hoen yenocmuocmu. B cooTBETCTBUM € HEM KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (M3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, Tak U
COBPEMEHHOU (PU3UKU.

Hoea cenepanuzayuu. B cooTBeTCTBUM € HEW Marepuan Kypca (U3UKH OObEIUHEH
BOKPYT (pu3mueckux Teopuil. Bemymmm B kypce siBisiercss (opMUpOBaHHE IMPEICTABICHHHA O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELIECTBE U I10OJIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanonaraeT uCHojab30BaHuEe F'yMaHUTapHOTO
noTeHyana Gu3ndeckoi HayKu, OCMBICIICHUE CBS3H PAa3BUTUS (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKHMH, HPABCTBEHHBIMHU U 3KOJIOTHYECKUMHU MPOOIEMaMH.

Hoea npuxnaonoii  nanpaenennocmu. Kypc ¢usuku  yrayOn€HHOTO — ypOBHSA
MIPEIOJIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTUYECKUX MPUII0KEHUN
M3YYEHHBIX TEOpHUIl U 3aKOHOB. I[Ipu 3TOM paccMmarpuBaroTcs Ha ypOBHE OOLIUX MPEACTABICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHHU.

Hoea 3Ixonocuzayuu peanusyercs IOCPEICTBOM BBEIACHUS D3JIEMEHTOB COJIEp)KaHus,
MOCBSIIEHHBIX IKOJIOTMYECKUM MpobiieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHHUKH U TEXHOJIOTUH, a Takke 00Cy AeHUsI TPoOIeM pallMOHAIBLHOTO MPUPOOIIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHne coaepkaHus MPOrpaMMbl MO (U3HKE JTOJDKHO OBITH MOCTPOCHO Ha MPHUHIIMIIAX
CUCTEMHO-AEATEeIbHOCTHOTO NoaxoAa. [y Gu3uKku peanusanus 3TUX NPUHIUIIOB 0a3upyeTcs Ha
UCIOJb30BAHUU CaMOCTOSTENIBHOTO HKCIEPUMEHTA KaK IOCTOSHHO JeHCTBYOLIEro (akropa
yuebHoro mpouecca. Jlns yrayOnéHHOro ypoBHA — 3TO CHUCTEMa CaMOCTOSITEIBHOTO
YUEHHUYECKOTO HKCIIEPUMEHTa, BKJIIOYAIOMIETO0 (DPOHTANbHBIE YUYEHHUYECKUE OIBITH IPU
W3y4EeHUHW HOBOTO MaTepHuaia, JIabopaTopHble pabOThl W pabOThl mpakTukyma. [lpu 3TOM
BO3MOJKHBI JIBa crocoba peanu3anuu GU3HYECKOro MpakTuKyma. B mepBoM ciyuae mpakTHKyMm
npoBoautcs 6o B koHre 10 m 11 kmaccoB, OO MOCe MEPBOrO0 M BTOPOTO TMOJYrOoJAWi B
KaX/I0OM M3 3TUX KjiaccoB. BTopoil crnocod — 3To mHTerpauus paboT NpakTHKyMa B CUCTEMY
na0opaTOpHBIX padOT, KOTOPbIE MPOBOAATCS B Ipoliecce u3ydeHus pasnena (temsl). Ilpu stom
1oJ1 paboTaMy MPaKTUKyMa MOHUMAETCS CAMOCTOSITEIbHOE UCCIIEI0BaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUa 6€3 MMOIIaroBO HHCTPYKLIMH.

B nporpammMe no ¢usuke cucrema ydeHMYECKOTO 3KCIIEPUMEHTA, J1a00paTOpHbIX padoT U
IIPAKTUKyMa MpeACTaBiIeHa €AUHBIM NepeyHeM. BbeiOop TeMaTHKH ISl 3TUX BUJIOB YYEHHYECKUX
IPAKTUYECKUX PabOT OCYILIECTBISAETCS Y4aCTHUKaAMH 00pa3oBaTENbHOIO Ipoliecca UCXOIs U3
0COOEHHOCTEH NOYpOYHOIO IUIAHMPOBAHMS M OCHalleHus kaOuHeta ¢usuku. Ilpu sToM
oOecrieunBaeTcss OBJIAJIEHUE OOYYAIOIIMMUCA YMEHUSIMH IPOBOJUTH MNpSIMbIE U KOCBEHHbIE
U3MEPEHHUs, UCCIENI0BaHMs 3aBUCUMOCTEN (M3MYECKUX BEIMYMH M IOCTAHOBKY OIIBITOB IIO
IIPOBEPKE IIPEIUIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHUE yAENAETCS PELIEHUIO PACUETHBIX M KA4eCTBEHHBIX 3a1ad. [Ipu sTom
JUIg pacu€THBIX 3a7a4 IPUOPUTETOM SIBIIIOTCS 3aa4M C SBHO 3aJaHHOM M HEABHO 3aJaHHOMU
¢u3n4ecKoil MOJIEINbIO, MO3BOJISIONINE MPUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO paszfienia Kypca, TaKk M MHTETpUpysd NPUMEHEHHE 3HAHUM W3 pas3HbIX pas3nenos. s
KayeCTBEHHBIX 3a/lay TMPHOPUTETOM SIBJSIOTCA 3aJaHus Ha OOBsICHEHHE/NpeacKa3aHue
NpoTeKaHust (U3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbiOopa
¢bu3nvecKoit MoIeH Ul CUTYalluU MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4yeOHOTO Tporecca Kypc (U3MKH YriIyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsS JOJDKEH HM3y4yaTbCs B YCIOBHUAX IPEIMETHOTO KabuHera. B kabunere
(bU3UKK JOKHO OBITh HE00X0AUMOE JTabopaToOpHOE 000PYIOBAHKE /IS BHITIOJTHEHUS YKA3aHHBIX
B IporpamMme 1o (U3MKE YIEHHUYECKHUX OIBITOB, Ja0OpaTOPHBIX paboT W paboT MpaKTUKyMa, a
TaK)Xe JEMOHCTPAaLlMOHHOE 000pyI0BaHUE.

JlemoHCTpalioHHOe 000pyn0oBaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHIMIIOM
MUHUMAaJbHON TOCTATOYHOCTH U 00ecneuyrBaeT MOCTAHOBKY IEPEUYHCIEHHBIX B IIPOrpamMMe 10
¢u3nKe KIFOYEBBIX JAEMOHCTpALMH JJIsi HMCCICJOBAHUS HM3y4aeMbIX SBICHHH M IPOLECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUI.

JlaGoparopHoe 00OpymOBaHME JUIsl YUEHMYECKUX MPAKTUYECKHUX paboT opmupyercs B
BUJIE TEMAaTUYECKMX KOMIUIEKTOB U 0O0€cleurBaeTcsl B pacuéTe OJHOTO KOMILUIEKTAa Ha ABYX
oOyuatoniuxca. Temarnyeckue KOMIUIEKTHI J1IaDOPaTOpPHOTO 0OOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOEHBI Ha KOMILJIEKCHOM MCIOJIb30BAaHUM aHAJOTOBBIX U LMQPPOBBIX MPHOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(hopMHpoBaHHE UHTEpPECA U CTPEMIICHUS 00YJarOIIMXCsl K HAYYHOMY M3Y4EHHUIO PUPOIbI,
Pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTABICHUH O HAYYHOM MeETOoJe IMo3HaHus U  (HOpMUpOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa M3yuyeHUs OCHOB CTPOEHUs
Matepuu U (yHIaMEHTATBHBIX 3aKOHOB (DPU3HKH;

(dbopMupoBaHUE YMEHHH OOBSCHSATH SIBJICHUS C UCIOJIb30BAHHWEM (PU3MUECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTeNIbCTB;

(dopMupoBaHHE NPEACTaBICHUNH O POJM (U3UKU A Pa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE MPEACTaBIEHUN O BO3MOXHBIX cdepax Oyaymeld mnpodeccHoHalIbHOM
NeATeNbHOCTH, CBS3aHHBIX C (U3UKOHM, MOJIrOTOBKA K JalbHEHIIeMy OOY4YEHHIO B 3TOM
HalpaBJICHUN.

JlocTiwkeHne 3TUX Lened oOecrneurBaeTcs pelIeHneM CIEAYHIOIIMX 3aJad B Ipolecce
u3yudeHus Kypca GU3UKU Ha YpOBHE CpelHero oouiero o0pa3oBaHusi:

npuoOpeTeHne CUCTeMbl 3HaHMH 00 O0UX (PU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsX, BKIIOUAs MEXAHUKY, MOJIEKYSIPHYIO (U3HKY, 3JEKTPOJIMHAMUKY, KBAHTOBYIO (DPU3UKY
U 3JIEMEHTBI aCTPOPU3HKH;

(dbopMupoBaHHE YMEHUH PUMEHATh TEOPETUUECKUE 3HAHUS ATl OObSICHEHUS PU3NYECKUX
SIBJICHUH B IPUPOJE U JUTS IPUHSTUS PAKTHUECKUX PELICHUH B TIOBCEAHEBHON )KU3HU;

OCBOEHME CIIOCOOOB pelIeHUs PA3JIMYHBIX 33a]au C SIBHO 33/JlaHHON (pU3HUECKON MOJENbIO,
3ajay, MOJPa3yMEBAIOLIMX CaMOCTOATENIBHOE CO3JaHue (QU3MUYECKOW MOJeNH, aJeKBaTHOU
YCIIOBUSIM 3aJjaui, B TOM YHCJIE 3a/1a4 HMHKEHEPHOI'O XapaKTepa;

MOHMMaHUe (PU3MYECKHMX OCHOB M TPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKHX IPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILIYIO CPENLY;

OBJIAZICHUE METOJaMHU CaMOCTOSTENbHOIO IUIAHUPOBAHMS M MPOBEAEHUS (U3NYECKUX
HKCMEPUMEHTOB, aHalIM3a W MHTEpIpeTalud HHGOpMAIUK, OMNpPENENCHHUs JOCTOBEPHOCTH
MIOJIyYEHHOTO PEe3yJIbTaTa;

CO3JaHHME YCIOBUN JUIsl Pa3BUTHS YMEHUH IPOEKTHO-UCCIENOBATEIbCKOM, TBOPUYECKON
NESITEIbHOCTH;



pasBuTHE HHTEpeca K cepaM npodeccnoHAILHOM NesSTeIbHOCTH, CBSI3aHHOU C (PU3UKOH.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO yrioyOnéHHBIH ypOBEHb HM3YydEHHS
yuebHoro mnpeamera «®Pu3MKa» Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHHs BHIOMpAeTCs
00yJaroNUMUCs, TUIAHUPYIOIIUMH TPOJIOJDKEHHE 00pa3oBaHUS IO CICIHUATBHOCTAM (U3UKO-
TEXHUYECKOTO MPOQHIISL.

Ha usydenne pusuku (yriyOJI€HHBIN YPOBEHbB) HA YPOBHE CPEIHETO 00IIero oopa3oBaHus
otBoguTcs 204 yaca: B 10 xinacce — 136 yacos (4 yaca B Hezeno), B 11 kinacce — 68 vacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (pusuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTEIb JEJaeT BBIOOP MpoBeAeHUs TabopaTOpHBIX paboT u
OTIBITOB C YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromnXcs.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Paznes 1. Hayunblii MeTo O3HAHUS NPUPOABI.

®msuka — (yHIaMeHTalbHAs Hayka o mpupoje. HaydHelii MeToa MO3HaHUS U METOJBI
UCCIIEI0OBAaHUS (PU3NYECKUX SBJICHUMH.

DKCIIEpUMEHT U TEOpHs B MpOLecce MO3HaHUs MpUpoabl. HabnroneHne u sKCriepuMeHT B
¢dusuke.

Crnioco0b1 n3mMepeHust (PU3NYECKUX BEIHYMH (QHAJOTOBBIE W IIU(PPOBBIE M3MEPHUTEIHHbIC
pUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3NYeCKUX BEITUUUH (a0COIIOTHAS. U OTHOCUTEIIbHASA).

MonenpoBanue (U3NYECKUX SIBICHUW M MPOLIECCOB (MarepuaibHas TOYKa, aOCOIIOTHO
TBEPIIOE TEJO, UeATbHAS KUIKOCTh, UACATbHBIN ra3, TOYSUHbIN 3apsan). [ unoreza. duzndeckuit
3aKOH, TPAHUIIBI €r0 IPUMEHUMOCTH. DU3ndecKast TEOpHsl.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHHBI MHpa, B
MPAKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit saxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

N3mepenue cuibl TOKa W HAmpsDKEHUST B IENMHM IOCTOSHHOTO TOKa MpHU TOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBLHBIX TIPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil taboparopueit no ¢usnke. [Ipumepsl nuzmMepeHus GU3NUECKUX
BEJIMYMH TP TOMOIIY KOMIIBIOTEPHBIX JaTYNKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXaHMYECKOro JIBWKeHHA. (CucreMa
OTCY€Ta.

[Ipsimas u oOpaTHas 3aja4l MEXAHUKU.

Paguyc-BekTop MarepuaJbHOM TOYKH, €r0 IMPOEKIHH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaektopus.

Ilepemerienue, ckopocTh (CpeaHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE
MaTEpPHAIBHON TOYKH, UX NMPOEKLIUHU HA OCH CHCTEMbI KOOpAuHAT. CII0’KEHHE NEePEMEILECHUN U
CJI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPAMOIMHEWHOE JBIKCHHE. 3aBUCUMOCTb KOOPJINHAT,
CKOPOCTH, YCKOPEHHUS U IyTH MaTepUallbHOW TOUKH OT BPEMEHH U UX rpaduKu.

CBobosHOe majgeHue. YCKOpeHHe CBOOOAHOTO mHajeHus. J[BuxeHue Tesa, OPOLICHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPANHAT, CKOPOCTU U YCKOPEHMsI MATEPUAIBHON TOUKH
OT BPEMEHH U UX I'pauKu.

Kpuonunelinoe nBukeHue. J[BUKeHUE MaTepUaIbHON TOUKHU [0 OKPYKHOCTH. YIJIOBas U
nuHeWHas ckopocTh. [lepnon m wacrtora oOpamieHus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJIbHOE (TaHI€HIHAIBLHOE) U TIOJHOE YCKOPEHHE MaTepUalIbHON TOUKH.

TexHuyeckne yCTpPONCTBA M TEXHOJOIMYECKHE IIPOLECCHI: CHUIOMETpP, IBWKEHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE MTepeaul, CKOPOCTHBIE JTHU(THI.

Jemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WITKOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl HccieI0BaHus IBUKECHUH.

Nnmroctpanys npeenbHOro nepexoja U U3MepeHue MTHOBEHHON CKOPOCTH.
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[IpeoOpazoBanme IBUKCHHIA C UCTIOTH30BAHUEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOIIEHHOTO MO YIII0M K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTy Npu JBUKEHUHU MO OKPY>KHOCTH.

[IpeoOpazoBanme yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTed, TPACKTOPHUI, CKOPOCTEH IBUKEHUSI OJHOTO M TOTO K€ Tella B Pa3HbIX
cUcCTeMax OTCUETa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIEIbIO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

WN3mepenue yckopeHus TMpH MPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JIBIDKEHUH TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUU.

N3mepenue yckopeHus: cBOOOTHOTO MasieHus (PEKOMEHI0BaHO MCIOJIb30BaHUE LIUPPOBOI
nabopaTopun).

N3yuenue nBuxeHHs Tena, OpOLIEHHOTO rOpU30HTaIbHO. [IpoBepka rumoress! o npsiMon
MIPOMOPLIUOHAIBHOM 3aBUCUMOCTH MEX]y JAIIbHOCTBIO TOJIETA U HAYAJIbHOM CKOPOCTHIO Tea.

W3ydeHnue nBuKeHHs TeJa 10 OKPY>KHOCTH C IMMOCTOSIHHOM MO0 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIepHOJa OOpalleHHs KOHMYECKOrO MasTHHKa OT €ro
apameTpoB.

Tema 2. /lunamuxa.

[IepBsiit 3akoH HproToHa. MIHEpHManbHble cucTemMsbl OTCU€Ta. [[pUHIMIT OTHOCUTEIBHOCTH
lanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEACTICHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHImMn cynepno3uiu Cui.

Btopoii 3akon HeroTOHA 1J11 MaTepuaIbHON TOUKH.

Tpetuii 3akoH HeloTOHA 119 MaTepUaibHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U MHEPTHON MacChI.

Cuna TskecTH. 3aBUCHUMOCTh YCKOpPEHHUSI CBOOOJHOIO TaJEHHS OT BBICOTHI Hal
MOBEPXHOCThIO IJIAHETHI M OT reorpaduueckoil mupoThl. J[BikeHue HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBXyIerocs ¢ yCKOpEHHEM.

Cuna tpenusa. Cyxoe Tpenue. Cuila TpeHUs CKOJIBKEHHS M CWIa TPEHHUS IOKOS.
Kosddunuent tpenus. Cuna conpoTHBIIEHUS NPU ABMKEHUU Tella B JKMJIKOCTH HIIM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Janenue. ['unpocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECChl: MOAIIUIHUKYN, JABUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

Habntonenue ABMKEHUS TEN B MHEPLHMATBHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTEIBHOCTH.

Kauenne nByxX HMJIMHIPOB WM WIAPOB PAa3HOM MacCChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAECUCTBYIOIIEH MPUITIOKEHHBIX K T€Ny CHJI C IPOU3BEACHUEM MaCChl TeJla
Ha €ro YCKOPEHHUE B UHEPIUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMO/ICHCTBUS TEIL.

N3mepenune macc 1o B3auMOIEHCTBHIO.

HesecomocTs.



Bec tena npu yckopeHHOM MOABEME U MAJICHUU.

[leHTpOoOEIKHBIE MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUSI U CKOJIBKCHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenne paBHOICHCTBYIOIIEH CHII IPH IBMKEHUHU OpyCKa 10 HAKIIOHHOHN TIOCKOCTH.

[IpoBepka THIIOTE3bI O HE3aBHCUMOCTH BPEMEHH JBW)KCHHS OpycKa IO HAKIOHHOU
IJIOCKOCTH Ha 3a/IaHHO€ PAacCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCUMOCTHA CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHHE U PE3UHOBOM
oOpasiie, oT ux aedopmarium.

N3ydeHne NBUKCHHS CHCTEMBI TEJl, CBI3aHHBIX HUTHIO, IEPEKUHYTOH depe3 JIETKui OJIOK.

N3mepenue kordduirieHTa TpeHUs M0 BETWYMHE YTIIOBOTO KOY(PPHUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanme nBWXKEHHS Opycka TI0 HAKJIOHHOM TUIOCKOCTH C  TE€PEMEHHBIM
K03 purmeHToM TpeHus.

N3yuenune nBmxeHus rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AobcomoTHO TBEpOE Teno. [locTynaTenbHOE M BpamareabHOe ABMKEHHUE TBEPAOTO TeEa.
MoMeHT CuJIbl OTHOCHUTEIBHO OCH BpamieHus. [lnedo cumbl. ClokeHHE CHII, TPHIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTn Tena.

VYcnoBust paBHOBECUS TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PaBHOBECHE.

TexHuyeckne yCTpONCTBAa M TEXHOJOTMYECKHE MPOILECChl: KPOHIITEWH, CTPOUTEIbHBII
KpaH, peméTdarbie KOHCTPYKIIHMH.

Hemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuii 3xkcnepumenm, nadopamopusvie padbomut, nPAKMUKYM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoncTtpynpoBanue KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IIOIIA/Ib OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

NMnynbc mMaTepHallbHOM TOYKH, CUCTEMBl MaTEpUANIbHBIX TouyeK. L[eHTp Macc cucreMbl
MaTepuaibHbIX TOUeK. Teopema o IBUKEHHUHU LIEHTpa Macc.

NmMnynbe cuiibl 1 M3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT ummynbca MarepuainbHOM TOukM. IIpencTraBieHuMe O COXpaHEHHH MOMEHTa
HMITYJIbCa B EHTPAJIbHBIX MOJIAX.

PaGota cunbl Ha ManoM U Ha KOHEYHOM mepemenieHud. ['paduueckoe mpencTaBieHue
paloThI CUJIBIL.

MOIIHOCTH CUIIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPTrUM MaTePUAILHON TOUKH.

[loreHunanpHble U HEMOTEHUMANIbHBIE cUibl. [loTeHuuanbHas sHeprusi. [loTeHnuanbHas
SHeprus ynpyro aepopmMupoBaHHOU MpyXHHBI. [loTeHIMaNbHAS YHEPTHs Tela B OJHOPOJTHOM



rpaBuUTallMOHHOM ToJie. [loTeHuuanbHas sHEprust Tejia B TPAaBUTALMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHYTpH U BHE I1apa). Bropast kocmuyeckas cKopocTb. TpeTbst KOcMHUEcKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTCHIIMATLHBIX CHUJ C U3MEHEHHUEM MEXaHWYECKOW DHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymm i UACAIBHOM MKUJIKOCTH Kak CJIEACTBHE 3aKOHA COXPaHEHHS
MEXaHUYECKON DHEPTHUN.

TexHuyeckre ycTpOMCTBAa M TEXHOJOTHMYECKUE IMPOLECCHI: JABMKECHHE PAKET, BOJOMET,
KOTEP, IPYKUHHBIN MUCTOJIET, TUPOCKOII, (PUTYPHOE KaTaHHWE HAa KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepenne MOIHOCTH CUIIBL.

N3menenue sHepruu Tena npu COBEPIICHUN PaOOTHI.

B3anMHubIe npeBpaleHns KWMHETHUYECKOM M NOTEHIMAIBHOW 3HEPruil NpU JEHCTBHM HA
TEJIO CHJIBI TSIKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHne SHepruu P CBOOOHOM I1a/ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenue nmmynbcea Tena no TOpMO3HOMY MYTH.

N3mepenune cuitbl TATH, CKOPOCTH MOJIECITTH DJIEKTPOMOOIIISI U MOIITHOCTH CHJIBI TATH.

CpaBHEHHME U3MEHEHHS IMITYJIbCa TeJla C UMITYJTLCOM CHJTBL.

HccnenoBanue coxpaHeHUs: UMITYJIbCa IPU YIPYTOM B3aUMOJICHCTBHM.

N3Mepenne KUHETUYECKOW YHEPTUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHHME N3MEHEHHS OTCHIIMAILHON YHEPTUU MPYKUHBI C pa0OTON CHUIIBI TPEHUSI.

Omnpenenenre pabOThI CHIIBI TPEHUS MPU JBMXKCHUHN TeJa M0 HAKIIOHHOW MJIOCKOCTH.

Pa3znea 3. MoJieky/JasipHasi pu3uKa U TEPMOAUHAMUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopul.

OcCHOBHBIE TIOJOKEHHSI MOJICKYIsipHO-KuHeTnuecko Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe IBmkeHHE. XapakTep IBWKEHHUS W B3aUMOJICHCTBUS
YyacTull BenlecTBa. MoJiesin CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TNl U 00BICHEHUE CBONCTB
BEIIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmepbl MoJekyn (atomoB). KomumdectBo
Bemiectsa. [loctossHHas ABoraapo.

TemnoBoe paBHOBecue. Temmepatypa u crmocoObl e€ u3mepenus. lllkama Temmepatyp
Llenbcus.

Mogenp uaeanbHOr0 raza B MOJIEKYJISPHO-KMHETUYECKOW TEOpHUM: 4YacTHIbl Tas3a
JBUKYTCSI XaOTUYECKU U HE B3aUMOJIEUCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenzaeneeBa—Kaneiipona. AOconroTHas TemiepaTypa
(mkana Ttemmepatyp KenpBuna). 3akon JaneTrona. M3omporiecchl B HOealbHOM Tra3e C
MOCTOSIHHBIM KOJMYEeCTBOM BermlecTBa. [ paduueckoe mpeacraBieHrue U30MPOIIECCOB: U30TEPMA,
n30xopa, u3obapa.

CBsi3b MEXIy JaBICHUEM M CpEAHEH KWHETUYECKOM SHEpruedl MoCTyNaTrelIbHOTO
TEIJIOBOTO JIBIDKEHHUS MOJIEKYJI UACAIbHOr0 ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJSPHO-
KMHETUYECKOI TEOpUU UACATBHOIO ra3a).

Cesi3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJWHAMUYECKOW CHCTEMBI CO CpeaHei
KHMHETHYECKOU 3Heprueil NocTynaTeIbHOrO TEMIOBOTO JIBUKEHHUS €€ YaCTHIL.



TexHuueckre yCTPOHCTBA W TEXHOJIOTUYECKHE TPOLECCHl: TEPMOMETp, OapoMerp,
[10JIyY€HUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu IBUKEHUS YaCTHUIl BELIECTBA.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddysus xuarocreit.

Monens onbita LltepHa.

[IpuTskeHne MOJEKYIIL.

Mopenu KpUCTaNINYECKUX PEIIETOK.

Habmronenue u riccnenoBaHne U30MpOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue npouecca yCTaHOBJIEHUS TEIUIOBOTO PABHOBECHUS MPH TEIJIOOOMEHE MEKTY
ropsiuei U X0JIOJHON BOJOM.

N3ydyenne wu3zoTepMHuecKoro mporecca (pPeKOMEHJOBAHO MCIOIb30BaHUE LU(POBOH
nabopaTopun).

N3ydenune n30XopHOTO Mpoiecca.

N3yuenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennogvie mawiunol.

TepMoauHamMuyeckast (TI) CHCTEMA. 3ajaHue  BHEIIHUX  YCJIOBHM  JyIs
TEpMOJMHAMUYECKON  cHCTeMbl. BHemHue ©  BHyTpeHHHE mapaMmeTpbl. Ilapamerpsl
TEPMOJUHAMUYECKON CHCTEMBI KaK CPEAHHE 3HAUYEHUs BEJIUYMH, OMHCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmonHamMuku. CaMOIIPOU3BOJIbHAS pelaKkcaus TEPMOAMHAMUYECKON
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenp uaeanpHOrO rasa B TEPMOJAMHAMUKE — CHCTEMAa YpPaBHEHMIl: ypaBHEHHE
MenneneeBa—KianeiipoHa U BBIpaKEHHUE ISl BHYTPEHHEW >HEPruul. Y CIOBUS MPUMEHHUMOCTH
9TOM MOJENM: HHU3Kasg KOHLEHTpalusi YacTUll, BBICOKHE Temueparypbl. BelpaxxeHue s
BHYTPEHHEHN 3HEPruy OJHOATOMHOI'O UIEAIIBHOIO ra3a.

KBasucrarnueckue u HECTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Beruucienue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temnonepenaua kak crnoco0 HW3MEHEHUs BHYTPEHHEH OHHEPruu TEepPMOJIMHAMUYECKON
cucTteMbl 6e3 coBepieHus padoThl. KoHBEKIuS, TEIIONPOBOIHOCTD, U3Iy4YCHHUE.

KosnuectBo Temnotsl. Temno€MKOCTh Tena. YAelnbHas W MOJSpHas TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHEe Maiiepa. YienbHas TemjoTra cropanus TomuMBa. Pacuér komuyecTBa
TEIUIOTHI IpH Teronepenaye. [Tonstue 06 annabatHoM mpoiiecce.

[lepBrIif 3ak0OH TepMoaAWHAMUKU. BHyTpeHHsst sHeprus. KonmudecTBo TemnoTel U paboTta
KaK Mepbl U3MEHEHHUSI BHYTPEHHEN SHEPTUU TEPMOJIMHAMHYECKON CHCTEMBI.

Bropoii 3akoH TepMOOMHAMUKH [UIsl PABHOBECHBIX IPOIIECCOB: Ye€pe3 3a/JaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOW CHUCTEMBbl MPOXOAUT EIUHCTBEHHAsl aauadara.
AGcomoTHas TeMmepaTypa.

Bropoii 3akoH TepMOJAMHAMHKHU JJIi HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTy OT Oojiee XOJNOJHOTO Telda K Oonee Harperomy Oe3 kommeHcanuu (Kiaysumyc).
HeobpaTumocTh TpUpoIHBIX TIPOIECCOB.



[Tpunnume! gerctBus TermtoBbix MmamuH. KIT/I.

MakcumanbHoe 3Hauenue KII. [Hukn Kapno.

DKOJIOTHYECKUE aCHEeKThl MCIOJIb30BAaHUS TEIUIOBBIX JABUTraTeneil. TemioBoe 3arps3HeHue
OKpYKaroILlEel Cpeibl.

TexHuueckre yCTpOMCTBAa M TEXHOJOTHYECKUE MPOIIECCHI: XOJIOAMIBHUK, KOHAUIIMOHED,
TU3ENbHBIA 1M KapOIOpaTOpHBIA JIBUTaTeld, NapoBas TypOMHA, TOJYy4YE€HHUE CBEPXHUZKUX
TeMIeparyp, YTHIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOTO HAacoca,
yTHIH3aus OMOOPTraHUYECKOTO TOTUIMBA JIJIsl BHIPAOOTKH «TEIJIOBOI U IEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenue temiiepaTypsl py aquadaTHIeCKOM PAaCIIUPEHUH.

Bosgymnoe orauso.

CpaBHEHHE YIENbHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEHN 3HEPrUu.

UccnenoBanue agunabaTHOro mporiecca.

KomnsroTepHbie MOJIeH TETUIOBBIX TBUTATENCH.

Yuenuueckuii skcnepumenm, nabopamopusie pabomuvt, nPAKMUKyM.

N3mepenue ynenbHOM TEMI0OEMKOCTH.

UccnenoBanue mpoiiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agunabaTHOTO mporiecca.

N3yuenne B3aMMOCBSI3M DHEPTUU MEKMOJICKYISIPHOTO B3aUMOJICHCTBUSA U TEMIIEPATYPhI
KHUIICHUS KUIKOCTEMN.

Tema 3. Acpecammnsvie cocmosanusn eeuwecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanne u KoHAeHcaus. Vicnmapenwe wu KumeHue. YenpHas TeIUioTa
nmapooOpa3oBaHMUsL.

Hacpiiiennele ¥ HeHachbllleHHbIE Tapbhl. KadecTBeHHas 3aBUCUMOCTH IUJIOTHOCTH M
JABJICHUS HACBIIICHHOTO Tapa OT TEMIIepaTyphbl, UX HE3aBUCHUMOCTH OT 00BEMA HACHIIIEHHOTO
napa. 3aBUCUMOCTb TeMIIEpaTyphbl KUIIEHUSI OT JABJICHUS B )KUIKOCTH.

BnaxxHocth Bo3yxa. AGCOJIFOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTb.

Teépnoe Teno. Kpucrammmmueckue u amopdHbie Teaa. AHU30TPOIINS CBOMCTB KPHCTAJIOB.
[InaBnenue u KpucTauM3ays. Y AelbHas TerioTa riaBieHus. CyOmumanus.

Hedbopmarnuu tBEpHOTO Tena. Pactsokenue m cxarume. Cosur. Moayns FOnra. Ilpenen
ynpyrux nedopmarmii.

TennoBoe pacIIMpeHHUE KUIKOCTEH M TBEPABIX Tel, 00bEMHOE M JTUHEHHOE pacUIupeHUE.
AHTapMOHU3M TEIUIOBBIX KOJICOAHWM YacCTHI[ BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEpruu B (Pa30BBIX EPEX0aaX.

YpaBHEHHE TEILUIOBOTO OaslaHca.

[ToBepxHOoCcTHOE HaTsDKeHHE. Koad(dUIIMEHT MOBEpXHOCTHOTO HaTsDKeHUs. KanmusuisipHbie
siBJIeHUs. J[aBieHue 1o MCKPUBIEHHOM MTOBEPXHOCTHIO xKuakocTh. Dopmyna Jlariaca.

TexHuueckre YCTpPOMCTBA M TEXHOJOTMYECKHME MPOLIECCHI: KUAKUE KPUCTAILIbI,
COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBILLIEHHBIX TAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUH.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.
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OnpITHI C MBUIBHBIMU INIEHKAMHU.

CmauuBanue.

Kanunnsipueie siBieHus.

Moneny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl I3MEpPEHUS BIAKHOCTH.

WccnenoBanue HarpeBaHus U IUIaBJICHUS KPUCTAUIMUYECKOTO BELIECTBA.

Bunst nedopmaruii.

Habmoienne Maibix aqedopmaituii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenne 3aKk0OHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbA.

N3yuenune CBOKCTB HACBIIEHHBIX ITAPOB.

N3mepenune abCcoOTHON BIaKHOCTH BO3/IyXa U OILIEHKA MacChl 1apoB B MOMEIIEHUU.

N3mepenue koa¢duiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiii pe3NHOBOr0 00pasiia OT MPHIIOKEHHOHN K HEMY
CHJIBI.

Paszpnesa 4. DiiekTpoaMHamMuKa.

Tema 1. Dnekmpuueckoe noe.

OnekTpu3anus Ten U €€ MPOSBICHUs. DJIEKTPUUYECKUN 3apsan. J[Ba BUAAa dIEKTPUUYECKUX
3apanoB. IIpOBOTHWKM, IUAIIEKTPUKH M MOJIYIPOBOJHHUKH. DJIEMEHTAPHBIN DSJIEKTPUUYECKUN
3aps. 3aKOH COXPAHEHUS AIEKTPUYECKOTO 3apsia.

B3aumopericteue 3apsnoB. Toueunsie 3apsabl. 3akoH KynoHa.

DnekTpuyeckoe noJie. Ero AeicTBre Ha AIEKTPUUYECKUE 3apsiibl.

Hamnpspxkéaaocts  anektpuyeckoro mojist. [IpoOHbId 3apsn. JluHuM  HanpsHKEHHOCTH
ANEKTPUUECKOTO0 N0JIs1. OTHOPOJHOE IIEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh 3MEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHUMANIOB U HAIpSIKEHUE.
[loreHumanpHass  sHeprus  3apsna B DIIEKTPOCTAaTUYECKOM  IIOJIE. [ToTenunan
ANEKTPOCTATUUECKOr0 ToJsA. CBsA3b HANPSHKEHHOCTU MOJISI M Pa3sHOCTH IMOTEHUMAIOB IS
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJIHOTO, TaK U HEOTHOPOJIHOTO).

[IpuHUHMI Cyneprno3uIuu JIEKTPUYECKUX MTOJIEH.

[lone toueunoro 3apsiga. Ilome paBHOMepHO 3apspkeHHOUM cdepbl. Ilone paBHOMEpHO
3apshkeHHOro mo o0bEmy miapa. Ilonme paBHOMEpHO 3apsKeHHOW OECKOHEYHOM IUIOCKOCTH.
Kaprtunbl nuHMi HanpsHKEHHOCTU ATUX MOJIEH U SKBUIIOTEHIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM IOJI€E. Y CIIOBUE PABHOBECHS 3aPsI0B.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM M0JI€e. J{u3neKkTpuieckas MpoOHUIIaeMOCTh BEIIECTBA.

Kounpnencarop. DneKTpoEMKOCTh  KOHJEHCATOpA. ONEeKTPOEMKOCTh  IIOCKOTO
KOHJICHCATOPA.

[TapannensHoe  coenuHeHue  KoHaeHcaTopoB.  IlocnemoBarenbHO€ — cOeqUMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

JIBUKEeHHE 3apsHKEHHON YacTHUIbI B OJTHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckre yCTpoCTBa M TEXHOJOTMYECKHE IMPOLECCHI: JIEKTPOCKOI, 3IIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3aIUTA, 3a3eMJICHHUE YIEKTPONPUOOPOB, KOHACHCATOPHI, TeHepaTop Ban me
I'paada.

Jemoncmpayuu.



YeTpoCTBO U IPUHLUII JEHCTBUS dJIEKTPOMETPA.

DNEKTPUUECKOE MO0JIE 3aPSHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHUKH B 3IEKTPUYECKOM IOJIE.

DNeKTpOoCTaTUYECKas 3alluTa.

YCTpolCcTBO M ACMCTBHE KOHJAEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH M TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro OISl 3apsyKEHHOT0 KOHAEHCATOPA.

3apsaka u pa3psKa KOHIEHCATopa Yyepes pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

OneHka cul B3aMMOJICHCTBUS 3apsKEHHBIX Tell.

Habmronenue npeBpalieHnst SHEPruu 3apsKEHHOTO KOHJIEHCATOpa B DHEPTUIO M3ITyYeHUs
CBETO/INO0/1A.

N3ydeHnue nmpoTekaHus TokKa B IIEMH, COJIepKalieil KOHIeHCcaTop.

Pacnipenennenne pa3sHOCTM MOTEHUHUANIOB (HANpsOKEHHs])) MPU  MOCIEAO0BATEIHLHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPa Yepe3 pe3UcTop.

Tema 2. Ilocmoannslil IneKmpuyecKuil mok.

Cuna toxka. [TocToHHBINI TOK.

VYcnoBus CyIIECTBOBAHMSI IOCTOSIHHOTO — AJIEKTPHUYECKOrO TOKA. VICTOUHMKM TOKA.
Hamnpsoxenne U u DJ1C &.

3akon OMa Jyis yyacTKa LEeTH.

ONEeKTpUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTHUBJIEHUS  OJHOPOIHOTO
MIPOBOJIHMKA OT €ro JUIMHBI M IUIOLIAAU IOINEPEYHOrO0 CEYEHUs. Y AENbHOE COINPOTHBICHUE
BEILIECTBA.

[locnenoBarenbHOE, NapayieIbHOE, CMEIIAHHOE COEOUHEHUE IMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux uene. [Ipasmia Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MonIHOCTh 3JEKTPUYECKOTO TOKA. TernoBast MOUTHOCTb, BbIAEIsAEMAs HA PE3UCTOPE.

OJIC u BHYTpEHHEE COINPOTHUBICHUE MCTOYHMKA Toka. 3akoH Oma g TOJHOM
(3aMKHYTOM) 2NeKTprUecKoi 1enu. MoIHOCTh HCTOYHNKA ToKa. KopoTkoe 3aMbIkaHUe.

KonpeHcarop B 11enu NOCTOSIHHOTO TOKa.

TexHuueckre yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECChl: aMIepMETp, BOJIbTMETD,
peocTaT, CUETYMK FINEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepenue cuibl TOKa U HAIPSHKEHUS.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHHUS JJs PE3UCTOPa, JIAMIIbI
HaKaJIUBaHUs U CBETOAHO/IA.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAAH
MOINEPEYHOI0 CEYEHUsI U MaTepHaa.

UccnegoBanue 3aBUCUMOCTH CWJIBI TOKa OT CONPOTUBICHHUS TP  TOCTOSIHHOM
HaIPsKEHUU.

[Ipsimoe u3mepenne DJIC. KopoTkoe 3aMblkaHUE TaJIbBAHUYECKOTO AJIEMEHTA M OLICHKa
BHYTPEHHETO CONPOTUBIICHUS.



Crioco0bI coeiMHEHUsT UCTOYHUKOB ToKa, DJ1C Oarapeii.

HccnenoBanue pa3HOCTH MOTEHLMAIOB MEX/y MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMeaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepenue yaenbHOTro CONpOTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMITbl HAKaJIUBaHMSL.

YBenuueHue npezena u3MEpeHus amnepmeTpa (BOJIbTMETPA).

N3mepenue 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Wccnenosanue 3aBucumoctu D/1C rajibBaHMUECKOT0 3JIEMEHTa OT BPEMEHHU ITPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX/Y MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B IICTIH.

HccnenoBanue 3aBUCMMOCTH OJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DnexTpuyeckass MNPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTh
TBEPABIX ~ METAJIOB.  3aBUCUMOCTh  CONPOTHBIEHUS  METaNIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBEHHass U MPUMECHAs MPOBOJUMOCTb MOIYIPOBOJHHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUI TOK B DJIEKTPOJIUTAX. DJIEKTPOJUTUYECKAs AUCCOUMUALMSA. DJIEKTPOJIHU3.
3akonsl Dapanes 114 SIEKTPOIIN3A.

DNekTpuyeckrii TOK B razax. CaMOCTOSTENIbHBIM M HECAMOCTOSTENbHBIN pa3psl.
PaznuuHble TUIIBI CaMOCTOSTENBHOTO paspsiaa. Monuus. [1nazma.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TIa30opa3psaHble JIAMIIbI,
AIIEKTPOHHO-JTy4eBasi TPyOKa, MOIYHNPOBOJAHHUKOBBIE NMPUOOPHI: IUOJ, TPaH3UCTOp, (poTomuon,
CBETO/IMOJ], TallbBaHWKA, padUHUPOBAHHWE MEIW, BBHIIUIABKA AJIIOMHHHS, OJICKTPOHHAs
MHKPOCKOTHS.

emoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsl 3ekTposinza Dapanes.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

CpaBHEHME IPOBOJUMOCTH METAJIJIOB U MOJIYIPOBOIHUKOB.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

Habmronenue snextponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnegoBanue 3aBUCUMOCTH COITPOTHUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3u4ecKHil MPAKTUKYM.

CriocoObl u3MepeHus GU3NUECKUX BEIMYUH C MCIIOIh30BAHHEM aHAJIOTOBBIX U MU(POBBIX
W3MEpPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTeM. AOCOJIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH  W3MepeHud  ¢u3ndeckux BenuuuH. OIlEHKa TpaHHMIl
IIOIPELIHOCTEN.

10



[IpoBeneHne KOCBEHHBIX W3MEPEHHWH, WCCICIOBAaHWA 3aBHCHUMOCTEH  (pU3MUecKux
BEJIMYHUH, MPOBEPKA MPEATIOKEHHBIX TUIOTE3 (BBIOOp M3 paldOT, ONMMCAHHBIX B TEMATUYECKHUX
pazznenax «Y4eHUUeCKUi 3KCIIepUMEHT, JabopaTopHble paboThl, TPAKTUKYM)).

MexnpeamerHble CBSI3H.

Nzyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 Kiracce OCyIIECTBISIETCS C yIETOM
COJIEp/KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu v TEXHOJIOTHH.

Mestcnpeomemmnovie nonamus, c6A3aHHble C UZYUEHUEM MENMO008 HAYUHO20 NOZHAHUA:
SBIICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BEIUYMHA, 3aKOH, Teopws, HaOIroIeHHeE,
AKCIEPUMEHT, MOJIETIUPOBAHUE, MOJEIb, U3MEPEHNE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTENbHbIE
puOopsl, UPpoBas 1adopaTopusl.

Mamemamuka: pelieHHe CUCTeMbl ypaBHeHuMi. JluneliHas Qynkums, mapabdorna,
runep6oia, ux rpaduku u cBoiicta. Tpuronomerpuueckre pyHKINUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M MX MPOEKIUH Ha OCU
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexannyeckoe NBUKEHHE B )KUBOU Mpupoje, AMPPy3us, ocMoc, TEII000MeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHNYECKOT0 TOIJIUBA JJIS BBIPAOOTKH «TEIUIOBOW» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIIpHBIE SBJICHUS B IPUPOJIE, JEKTPUUECKHE SBICHUS B dKUBOU MPUPO JIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, oJydeHre HaHOMAaTepHaJloB, TETJIOBbIE CBOMCTBA TBEPABIX T, KUJIKOCTEH U
ra3oB, JKHUJKHE KPHUCTAJUIbI, OJJEKTPUYECKHUE CBOMCTBA METANIOB, 3JEKTPOJIUTUYECKAS
JicCOLMaIus, rajJbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpagpua: BnaxxHOCTh BO3/yXa, BETPhI, OAPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHHUN C UCIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOro U
KUJAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIUTEHH, peméryarbie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUSI MEXaHUKH B TEXHUKE (TUPOCKOIN, BOAOMET
U Jpyrue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOI XOJIOJUJIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TOJYYEHHUST COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HAHOMATEPUAJIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYecKas  3alluTa,  3a3eMJICHHE
ANIEKTPOIPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOJHIUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3znea 4. DuekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUA

[locrostHHble MarHUTHl. B3aummojeiicTBHe MOCTOSIHHBIX MAarHUTOB. MarHutHoe moJe.
Bekrop MarauTHON nHAyKIMU. [IpyHIUN cynepno3unuyn MarHUTHBIX NoJiei. JIMHUM MarHuTHOM
nHAyKnuu. KapTuHa TMHUI MarHUTHOW MHAYKLUY TOJIS IOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1oJie MpoBOAHMKA ¢ TOKOM. KapTuHa nMHMHA MHIYKIMM MarHATHOTO MOJISA
JUINHHOTO NPSIMOTO NPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. B3anmopelicTBre NPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ Moayinp W HampaBieHHE. J[BWKEHUE 3apsyKEHHOW 4YacTUIBl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cumsl Jlopenua.
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SIBneHue AJIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BeKTOpa MarHUTHOM HHIYKIUH.
DNEeKTpOABMKYIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpPOMarHUTHON uHaykuu dapanes.

BuxpeBoe anekrpuueckoe Imose. DIEKTPOABMKYILAs CHUJa HHAYKLIUU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYNATENbHO B OJIHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTuBHOCTD. SIBIEHHE CAMOMHAYKIMU. DIEKTPOABIKYILAS CHIJIa CAMOMHTYKIIHH.

DHeprust MarHUTHOTO TOJISL KaTYLIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

Texnuueckue ycTpoiicTBa W MPaKTUYECKOE IPUMEHEHHUE: IOCTOSIHHbIE MAarHuThl,
AJIEKTPOMArHUTBI, JEKTPOABUraTENb, YCKOPUTEIN JIEMEHTAPHbIX YacTULl, UHAYKIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO Iy4Ka MAarHUTHBIM TIOJIEM.

JIMHUM UHIYKIIMA MarHUTHOTO TOJIS.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[evictBue cuiibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABIKYILIEH CHIIBI MHIAYKLIHUHU OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBrieHME CaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

W3y4eHre MarHUTHOTO MOJI KaTyHIIKU ¢ TOKOM.

HccnenoBanue nefcTBUSA NOCTOSTHHOIO MarHUTa Ha pPaMKy C TOKOM.

HccnenoBanue siBICHUS IEKTPOMarHUTHOW MHIYKIIHH.

Pa3znea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazHumHvle KOae0anus

KonebatenpHas cucrema. CBOOOIHBIE MeXaHHMYECKHE KoJyieOaHUsA. [ apMoHHMUYecKHe
kosebanus. Ilepwon, dwacrora, ammumtyna W ¢asza kojebanwil. [IpyKUHHBIH MasSTHUK.
MareMaTuuecknii MasTHUK. YpaBHEHUE TapMOHHMYECKHX KojeOanuil. [IpeBpaienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE SIEKTPOMAarHUTHBIE KOJEOAaHUS B HACATHHOM
KoJeOaTeIbHOM KOHType. AHAJOTUs MEXIy MEXaHWYeCKUMU M DIIEKTPOMArHUTHBIMU
konebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATHHOM KOJeOaTelIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojieOaHUSX. BBIHYKIEHHbIE MEXaHHUYECKHUE KOJIeOaHMUs.
Pe3onanc. BeiHyKIeHHBIE DIIEKTPOMArHUTHBIE KOJIeOaHUSI.

[lepemennsbiii Tok. CUHYCOUANBbHBIMN MMEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYIHOE U JEHCTBYIONIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSHKEHUSL.

Tpanchopmarop. IIpousBonacTBo, mepenada U MOTpeOeHHE DIEKTPUUYECKONW IHEPIHH.
DKOJIOTUYECKME PHUCKH TP TNPOU3BOACTBE 3ieKTpod’Hepruu. KynbTypa wHcnosib30BaHuUs
AJIEKTPOIHEPTUH B IOBCEAHEBHOM JKU3HHU.

TexHuueckre YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKa, JIMHUU AJIEKTPOIepeaay.
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Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KoJieOaTeIbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHUYEeCKUI
MasITHUK).

Habmoienue 3aTyxaromux KoaeOaHui.

HccnenoBanue cBOMCTB BbIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pesonanca.

CBOOOTHBIC IEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumiorpaMmel — (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHHS OT BPEMEHM)  JUIS
AJIEKTPOMArHUTHBIX KOJICOAHUMN.

Pe3onanc npu mocnegoBaTeIbHOM COSIUHEHUN PE3UCTOpPa, KATYIIKH WHAYKTUBHOCTH
KOHJIEHCATOpAa.

Mogenb TUHUN SIEKTPOTIepEIaun.

Yuenuueckuii sxcnepumenm, nabopamopmvle pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJI€OaHU Tpy3a HAa HUTH OT JUTMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne TmepeMEHHOTO TOKAa B IEMH M3 TOCIEAOBATEIbHO COSAMHEHHBIX
KOHJIGHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmMHble 60JIHbL

MexaHuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. CkopocTs pacmpocTpaHeHUs
U JuHa BOJHBL [lomepeuHble W TPOMOJBbHBIE BOJHBL. MHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJOBHS H3Iy4eHHS 3JIEKTPOMAarHUTHBIX BOJIH. B3aummuas
opueHTanus BeKTopoB E, B, V B snexkrpomarHuTHONW BoJiHEe. CBOWMCTBA AJIEKTPOMAarHUTHBIX
BOJIH: OTpaK€HHE, IMpelIoMIIeHHue, Noaspuszanus, audpakius, uHrepdpepenuus. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTPOMArHUTHBIX BOJIH. [IprMeHeHHe AIeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIMIB paguocBs3u U TeneBuaeHus. Paguonokanms.

DNEKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPeIbl.

Texuuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yIIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE U MEOUIIMHE, pajap, PaguoNpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPAHEHUE OTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmromieecs Teno kKak HICTOYHHK 3BYKa.

Habmronenue oTpaxkeHus U MpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nuntepdepeHnu u qudpakini MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGmtonenue cBSI3M TPOMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUTUTYIOW M YacTOTOU
KoJieOaHuH.

HccnegoBanue  CBOWMCTB — AJIEKTPOMATHUTHBIX — BOJH:  OTPaK€HUE, TMPEIOMIICHHUE,
noJsisipu3anus, Audpakuus, uHTepepeHITus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonrHeitHOE paclipocTpaHEHHE CBETa B OJJTHOPOJAHOU Cpee.
JIyud cBera. ToYeUHBIN UCTOYHUK CBETA.
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Otpaxxenue cBera. 3akOHBI OTpakeHHs cBeTa. IlocTpoeHune n300pakeHHH B IJIOCKOM
3epKaje.

[Ipenomnenne cBera. 3aKOHBI MPENOMIICHHS CBeTa. AOCONIOTHBIA TOKa3aTelsb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. I[IpenenbHbli yros IOJIHOIO BHYTPEHHETO
OTpaXKECHHUS.

Hucnepcus ceeta. CiioxxHbli cocTaB Oeoro ceera. L{er.

CoOuparommue W paccewBaromue JHH3bL. ToHKass nmH3a. DOKYCHOE pACCTOSHUE U
ONTUYECKasi CHJIa TOHKOW JUH3BL. [locTpoeHne n300pakeHHi B COOMPAIOIINX M PACCEUBAIOIINX
nuH3ax. PopMyia TOHKOW JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas omntuka. WHrepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJI0/IEHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTE€P(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(]A3HBIX
KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakumst cBera. [udpakuuonHas pemérka. YcinoBue HaOMIOAEHUSI TIIaBHBIX
MaKCHMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKINOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoWcTBa W MpaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIM ammapar, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKA, JU(pPaKIHOHHAs
peméTKa, TOJIAPOUI.

Jlemoncmpayuu

[IpsimosiuHetHOE pacnpocTpaHeHue, OTpakKeHWe M mpejomiieHue cBera. OnTuyeckue
PUOOPHI.

[TosiHO€ BHYTpEHHEE oTpakeHue. Moaenb CBETOBOA.

HccnenoBanue cBONWCTB M300paykKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

Ha6mronenue narepdepeHiiny crera.

Ha6nronenue qudpaknum cBerta.

Habmronenue nucniepcun cBera.

[Tonyyenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIbIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBoiCTB M300pakeHUI B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cCIeNUAJILHOM TEOPUHM OTHOCUTEIbHOCTH
['panuibl MPUMEHMMOCTH KJIACCHMUECKOW MeXaHUKHU. [locTynarsl crnenualbHOM TEopUHu
OTHOCHUTEIIbHOCTH: WHBApHAaHTHOCTh MOJYJsl CKOPOCTH CBe€Ta B BakKyyme, NIPUHIUI
OTHOCHTEIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKPAILIEHUE JUTHHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.

Pa3nen 7. KBantoBasi pusznka
Tema 1. Dnemenmul kearnmoeoii onmuKu
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®otonbl. ®opmyna Ilnanka cBsi3u sHepruu GOTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIBC
¢doToHa.
Otkpeitue u wuccnenpoBanue Qoroadpdexra. Ombiter A. T. CroneroBa. 3aKoHBI
¢dororddexra. Ypapuenue DitHmTeitna a1 potosddexra. «Kpacuas rpanuna» Gotosdpdexra.
Hasnenue ceera. Onpith [1. H. JIeGenena.
XHWMHYECKOE IEHCTBUE CBETA.
TexHuueckne ycTpOHCTBAa W TNPAKTHUECKOE NpPUMEHEHHue: (PoTorneMeHT, (OTONATUHK,
COJIHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
D013 PeKT HA YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.
HccnenoBanue 3ak0HOB BHELTHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmbiTel Pesepdopra nmo paccesuuto o -yactuil. I[lnaneraphas
mozens aroma. [loctynatel bopa. M3nyuenue u norsouieHne GOTOHOB MpU MEPEX0je aroma ¢
OJIHOTO YpPOBHS HHEpPruM Ha Jpyroil. Bumbl cnektpoB. CHekTp ypOBHEM SHEpruM aroma
BOJIOPOJA.
BonHoBsIe cBOMcTBa yacTull. Bosiael ne bpoinsa. KoprnyckynsipHO-BOJIHOBOM Tyann3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TyYCHHUE.
TexHnueckre yCTPONCTBA W NPAKTUYECKOE NPHUMEHEHHWE: CHEKTPaJIbHBbIM aHAIN3
(cmexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopna.
Omnpenenenne JJIMHBI BOJHBI J1a3epa.
HaGnronenne nuHeHvaThIX CIIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HaGnronenue nuHeH4aToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXKHOCTb  CTPOCHHA  sjpa. OtkpsiTHE
panuoaxkTuBHOCTH. OnbITEl Pe3epdopaa no onpeneneHuio cocraBa pajloaKTUBHOTO U3IIyYEHHS.
CoiicTBa anb(da-, 6era-, ramMmma-u3aydeHus. BiusHue painoakTUBHOCTH Ha KUBbIE OPraHU3MBbI.
OTtkpeiTHEe TpoTOHa M HeWTpoHa. Hykmonnas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe umuciio sapa. M30tonsl.
Anba-pacnian. DIEKTPOHHBIN U MO3UTPOHHBIA Oera-pacnan. ['aMmma-usinyueHue. 3akoH
pPaZMoaKTUBHOIO pacnaja.
DHeprus cBs3M HyKJIOHOB B sijipe. SlnepHble cuiibl. JleekT Maccsl sapa.
SnepHble peakuuu. JleneHye U CUHTE3 SEP.
Snepusiii  peakrop. TepmosaepHblii cuHTe3. [IpoOmembl M NEpCHEKTUBBI  sEpHON
SHEPreTUKU. JKOJIOTUUECKUE ACTIEKTBI SIAEPHOM SHEPIEeTUKH.
OnemeHTapHble YacTULBI. OTKPBITHE O3UTPOHA.
Metoabl HAOIIOAEHNUS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.
®dyHnameHTaIbHbIE B3auMoecTBus. EAMHCTBO pu3ndeckoit KapTHHBI MHpa.
TexHudeckue ycTpolcTBa M IPAKTHUECKOE IPUMEHEHUE: J03MMETp, kamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.
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Jlemoncmpayuu

CYETYNK MOHU3UPYIOIIUX YACTHUII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTrpadusm).

Pa3nesn 8. DiieMeHTBHI ACTPOHOMMH U ACTPOPUZNKH

Oranbel  pa3Butus acTpoHoMuu. llpukimagHoe W MHpPOBO33pPEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé31n0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IUIAHETHI, KX BUIUMOE JBUKEHUE.

ConneuHas cucrema.

Connue. ConneuyHast akTMBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEepUCTUKH. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEIOBAaTeIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOM
nocienoBareabHoCcTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE MpPEACTaBICHUS O
MIPOUCXOXKIEHUU U 3BoJtoMK CoJlHIIA U 3BE3/1. DTambl KU3HU 3BE3I.

Muneunsiii [IyTe — Hamia ["anaktuka. [lonoxxenne u apukenne Comnnia B ["amaktuke. Turbl
rajakTuk. Paguoramaktuku u kBazapbl. UEpHBIE JIBIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6ma. Pas6eranue ramaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe n3nydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewménnpie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM IJ1a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpEJIeNICHUs TOJI0KEHUsI HeOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOT0 MOMYIIAPUS U SIPKUE 3BE3IBL.

Ha6mronenus B reneckon Jlynsl, mmaner, Maeunoro [TyTu.

Oo6o0maroniee NnoBTOpeHne

Ponp ¢u3uku u acTpoHOMHHM B SKOHOMHUYECKOW, TEXHOJOTMYECKOW, COIMAIBHON U
THUYECKON cdepax MesATEIbHOCTH YelOBeKa, pPOJb U MecTOo (U3UKHM U acTpPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPOJdb (U3NYECKON Teopu B (QOPMUPOBAHUU
MpeJICTaBIeHU 0 (PU3UYECKOI KapTHHE MUPa, MECTO (PU3NUECKON KapTHHBI MUpPaA B 001IEM psiy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTaBICHHUI O IPUpO/IE.

MexnpeaMeTHbie CBSI3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ocymiecTBIseTcs ¢ y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcaMH MaTeMaTUKHU, OHOJOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTUH.

Meosicnpeomemnuvle nowsamusi, CBS3aHHbIE C M3YYCHHEM METOJOB HAy4yHOTO IO3HAHUS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXIECTBO, BEKTOPHI U MX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU TI0I00US TPEYTOJIBLHUKOB, OMIPEIeIeHNE TUIOIIAIN TUIOCKUX QUryp U 00bEMa Ted.

buonocus: snekrpudeckue SBICHUS B JKUBOW MpHUpOJE, KolieOaTenbHBIC IBMKEHUS B
KUBOW TMPUPOJE, ONTUYECKUE SIBJIECHUS B KUBOM MpUPOJE, NEHUCTBHE paJdallMM Ha >KUBbBIE
OpraHU3MBbI.
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Xumus: CTPOCHHE aTOMOB U MOJIEKYJ, KPHUCTAJUIMYECKAass CTPYKTypa TBEPIBIX Tell,
MeXaHU3MBbI 00pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPAIbHBIN aHaIH3.

T'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MArHUTHBIX Py, GoTochEMKa 3eMHOMN
IIOBEPXHOCTH, IIPEACKA3aHNE 3EMIICTPACECHUN.

Texnonocusn: TMHUM HJIEKTPOIIEpENad, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOJBUIATEb,
WHIYKLIMOHHAs Ie4yb, pajap, paJuoONpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN armapar, BOJJOKOHHAS ONTHUKA, COJIHEYHAas OaTapest.
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IUDIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA ITIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yJabTAThI OCBOCHHS yudeOHOTro mpeameTa «Du3nuka» JOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS C(OPMHPOBAHHONW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIeCTBa,
paciupeHne >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

rPakKIaHCKOT0 BOCTIMTAHUS:

e chopMHUPOBAHHOCTh TPAKIAHCKOW TO3HMIMHA OOYYAIOMIErocs KaKk aKTHBHOTO W
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

® [PUHATHE TPAJAUIUOHHBIX OOIICUETOBEUCCKAX T'YMAHUCTUICCKUX M JIEMOKPATHICCKUX
IIEHHOCTEH;

® TOTOBHOCTHh BECTH COBMECTHYIO JCATEIHLHOCTh B HHTEPECAX IPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIl1H;

® yMCHHE B3aMMOJICHCTBOBATh C COIMAIBGHBIMH WHCTHTYTaMH B COOTBETCTBHH C WX
(GYHKIMSMY ¥ Ha3HAYCHUEM;

® TOTOBHOCTbh K T'YMaHHUTAapHOU M BOJIOHTEPCKOM JEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTh POCCHMCKOM TPaXTAHCKOHN HICHTUYHOCTH, TATPUOTU3MA,

® I[IEHHOCTHOE OTHOIIEHHE K IOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHXKEHHUSM POCCHHCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIINTAHMSA:

e chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUHUECKOTO TIOBEICHUS;

e CIOCOOHOCTh OLIGHUBAaTh CUTyallMI0 M MOPUHUMATh OCO3HAHHBIE  PEIICHHUS,
OPUEHTHUPYSICh Ha MOPAJbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM 4YHCIE B
NEeSITeNIbHOCTH YUYEHOTO;

® 0CO3HAHHE JUYHOTO BKJIAJa B IOCTPOCHHUE YCTONYMBOTO OYIyLIETO.

3CTETHYECKOr0 BOCIIMTAHMS:

® OCTETHYECKOE OTHOUIEHHME K MHpPY, BKIIOYas HSCTETUKY HAy4yHOTO TBOPYECTBA,

MIPUCYIIETO (PU3NYECKOMN HayKe.
TPYAOBOr0 BOCIIMTAHMA:

e UHTEpeC K pa3nuyHbIM chepam MpodeccuOHATbHON IEeSITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKOI M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OymyIIei
npodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

® TOTOBHOCTh M CHOCOOHOCTH K 00pa30BaHMIO M CaMOOOpPa30BaHUIO B 001MacTH (DU3UKH
Ha TMPOTSKEHUH BCEH KU3HHU.

IKOJIOTHYECKOr0 BOCIIMTAHMS:

¢ c(hopMUPOBAHHOCTH SKOJOTHYECKON KyIbTYphI, OCO3HAHHE TJIO00AILHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

® I[JIaHUPOBAaHUE M OCYIIECTBIICHUE NEHCTBUI B OKpYXKaIOIIEH cpefie Ha OCHOBE 3HAHU S
1[eei yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;
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pacIIupeHue OmbITa JACATEIPHOCTH JKOJOTWYECKOW HANpPaBIIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.

HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HMUECKON HAYKH;
OCO3HAHME IEHHOCTH HAyYHOH JEATENIbHOCTH, TOTOBHOCTh B IPOIECCE H3YUCHHUS
(GU3UKKH  OCYIIECTBIATH  MPOEKTHYI0 W HCCIEIOBATENbCKYIO  J€ATEIbHOCTD
WHAWBHYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘leﬁﬂble JecTBUSA
ba3oBble Jornveckue AelicTBUS:

CaMOCTOSITENIEHO (POPMYIHPOBATh U AKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W NPOTHUBOpPEUMs] B pacCMaTpUBaeMbIX (PU3UUECKHUX
SIBJICHUAX,

pa3pabaTeiBaTh TIUIAH pEIICHHS MpoOJeMbl ¢ y4ETOM aHalM3a HMMEIOIIUXCS
MaTEepHAIBHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIEHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB IIEISIM,
OIICHUBATh PUCKH MOCIIEACTBUN NESTEILHOCTH,

KOOPAMHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSIX PEaJbHOTO, BHPTYAIBHOTO H
KOMOMHUPOBAaHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBINUICHUE NP PEIICHUH )KH3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBarTebCcKHe NelCTBUA

BJIQJICTh HAYYHOM TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHSAMHU U METOIaMH (DU3HUECKOM
HAYKH;
BJIQJICTh HABBIKAMH y4YCOHO-HCCIICIOBATEILCKOH M TMPOCKTHOW JIEATEIHHOCTH B
o0nacTH (PHU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOMCKY
METOJIOB peIICHUs 3a1a4d (PU3NYCCKOro COACpKAHHUS, NPHUMEHECHUIO pa3IUYHBIX
METO/IOB MO3HAHMS;
BIIQJICTh BUJAMHU JESATEIBHOCTH 10 MOJYYCHHUIO HOBOTO 3HAHHSI, €0 MHTEPIPETAI|H,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX CUTYALUAX, B TOM YHCIIC TIPU
CO3J[aHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
BBISBJISIT NIPHUYUHHO-CIICIICTBEHHBIC CBS3W W aKTyaJIM3HpPOBATh 3a/iady, BBIIBUTATh
TUMoTe3y € PpelICHHs, HaXOIUTh AapryMEHThl JUIS  JIOKa3aTejlbCTBa  CBOMX
yYTBEPXACHUMN, 33/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;
aHAIM3UPOBATh TMOJYYECHHBIE B XOJ€ pEIIeHUs 3aJauyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTH U POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN JEATEILHOCTH, B
TOM YHUCJIE IPH U3YYCHUH (PU3UKU;
JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;
YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B IPAKTUUECKYIO 001aCTh KU3HEACSITENLHOCTH;
yMeTh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTeil;
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BbIIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUTrnHAJIbHBIC IMTOAXO0AbI U PCIICHUSA,
CTaBHUTb HpO6JICMbI " 3a7la4u, JOIMMYCKA0IHUEC AJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmanueii:

BJIQJIETh HABBIKAMHM TOJydeHUs wuHGopManuu (U3NIECKOTO COJEpKAHHUS U3
HUCTOYHUKOB pa3HbIX THUIOB, CAaMOCTOATEIbHO OCYIIECTBIATh IOUCK, aHalu3,
CHCTEMATH3alMI0 W HWHTEPIPETAUUI0 HHPOPMAIMK PpaA3IUYHBIX BHIOB U (POpPM
MIpE/ICTaBIICHMUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALINH;

WCIOJIb30BaTh CpPEACTBA MH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelieHNH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPraHM3alMOHHBIX 33agad ¢
cobmoienueM TpeOOBaHMM HAPrOHOMHKH, TEXHMKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBBIX M ATHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co3ZaBaTh TEKCThl (DU3MUYECKOTO COJIEp’KaHUs B pa3iIMyYHBIX (opmarax c Y4€ToMm
Ha3HaueHus: MH(OpMAallMM M IeJIEBOM ayIuTOpUH, BbIOMpas ONTHUMAIbHYIO (HOpMYy
MIpe/ICTaBICHMS U BU3YyaIU3alliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS:

OCYIIIECTBJISATh OOIIEHNE HAa YpoKaxX (PU3UKH ¥ BO BHEYPOUHOU JCSATEIHHOCTH,
paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;
Pa3BEPHYTO W JIOTHYHO M3JIarath CBOIO TOYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

TMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U WHIMBUIYAIbHOU pabOTHI,
BBIOMpATh TEMATHKY U METOJbI COBMECTHBIX JIEHCTBHI ¢ y4€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEH Ka)kKJI0TO WiIeHa KOJIJICKTHBA;

MPUHUMATH IIEJIM COBMECTHOHW JEeATEIbHOCTH, OPraHW30BbIBATH M KOOPAUHHPOBATH
JIEUCTBUA MO €€ NOCTHKEHUIO: COCTABJIATh IUIAH JACHCTBHI, pacnpeAcsisiTb pPOJIU C
y4€TOM MHEHHHM YYaCTHHKOB, 00CY)X/IaTh pe3ybTaThl COBMECTHOM PaOOTHI;

OIIEHMBATh KauyeCTBO CBOETO BKJIaJa M KaXJOro y4YacTHHKAa KOMaHAbBl B OOIIMIA
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraTh HOBBIC MPOCKTHI, OIICHUBATh UJCH C IMO3UIIMK HOBHU3HBI, OPUTHHAJIHLHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE MOBEJCHHWE B PA3IMUYHBIX CUTYaIUsX,
MPOSIBJISATH TBOPYECTBO U BOOOpakeHHE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENBHYIO JIEATEIBHOCTh B 001acTU (PU3UKU U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSTENBHO COCTABJIATH IUJIAH PELICHUs PACYETHBIX U KaUYECTBEHHBIX 3aJa4, IUIaH
BBITIOJTHEHUS MPAKTUYECKON pabOThl ¢ YyUETOM HMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHNM;

JIaBaTh OLIEHKY HOBBIM CUTYAlLUsIM;

pacmupsATh paMKH yueOHOTO MpeAMEeTa Ha OCHOBE TIMYHBIX MPEANOYTEHHIA;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelIeHue;

20



OILICHUBATh MPHOOPETEHHBIN OTIBIT;
CrocoOCTBOBAaTh (DOPMHUPOBAHHWIO W TMPOSIBIICHUIO JPYAULIMA B 00NMacTu (Qu3uKu,
IIOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHbBIH YPOBEHD.

CaMOKOHTPOHL, 3MOLMOHAIbHBIA HHTEJLJIEKT:

JIaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIAM;

BJIAJICTh HAaBBIKAMH TMO3HABATEIBHON peQIEeKCHH KaK OCO3HAHUS COBEpPIIACMBIX
JNEUCTBUN U MBICIIMTENIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

WCTIOIB30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIMH, BEIOOpA BEPHOTO PELICHHUS;
YMETh OLIEHUBATHh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHU)KEHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIbHOCTH;
MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;
MIPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B nmpouecce AOCTHKCHUSA JIMYHOCTHBIX PE3YJIILTATOB OCBOCHHA IMPOrpaMMbI IO (1)I/I3I/IK6 JJI
YPOBHS CpeIHEro 00IIero o0pa3oBaHus y 0OyUaIOIIMXCsI COBEPIIIEHCTBYETCS] SMOIIMOHATBHBIN
WHTEJUIEKT, TIPE/IIOJIararomui cpOpMUPOBAHHOCTD:

CaMOCO3HAHMUS, BKJIIOYAIOMIETO CHOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BMJIETh HAIPaBJICHUS Pa3BUTUS COOCTBEHHON SMOIMOHAIBHOWU C(epsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETyJIMPOBaHMs,  BKIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  IPHUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJICHHE, CHOCOOHOCTh  QJANTHPOBATHCI K
MOIMOHATIBHBIM U3MEHEHHSM H MPOSIBISATH THOKOCTB, OBITH OTKPHITBHIM HOBOMY;
BHYTPCHHEH MOTHBAIMH, BKIIOYAIONICH CTPEMJICHHE K JOCTIDKCHHIO LIENU U YCIEXY,
ONITHMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, NCXO/IS U3 CBOUX BO3MOXKHOCTEIH;
SMITATHH, BKIIOYAIONIEH COCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHHE APYTHUX,
YUUTBIBATh €T0 NPH OCYIISCTBICHUH OOIICHUS, CHOCOOHOCTh K COYYBCTBHIO H
CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTPAaWBAaTh OTHOIICHUS C
JIPYTMMHU JIIOABMH, 3200 TUTHCS, IPOSIBIISITH HHTEPEC U Pa3periaTh KOHIUKTHL.

I[NPEJAMETHBIE PE3VYIJIbTATDBI

K koH1y obyuenust B 10 knacce npeiMeTHbIE Pe3yabTaTbl Ha YriayOJEHHOM YpOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

[IOHUMAaTh poOJb (U3UKA B HKOHOMHUYECKOW, TEXHOJIOTMYECKOHM, HKOJOIMYECKOM,
COLIMANIBHOM M 3THYECKOU cepax AeaTeNbHOCTH 4YeloBeKa, pojib U MecTO (pU3MKU B
COBPEMEHHOM Hay4yHOU KapTHUHE MHpa, 3HAYEHUE OIUCATENbHOM,
cUCTeMaTH3UpYIOLIe, OOBSICHUTENBHOW M MPOTHOCTHYECKOM (yHKUMH (u3ndeckoi
TEOPUH — MEXAHWKH, MOJEKYISIPHON (PU3MKM M TEpPMOJAWHAMMKH, POib (pusnueckon
TEOpHUH B (POPMUPOBAHUU MPEACTABICHUN 0 GU3NUECKON KapTUHE MHPA;

pa3nuyath yCJIOBHS TNPUMEHUMOCTH Mojeied (u3nyeckux Tea U IPOLECCOB
(siBIEHUI): MHEpLMANbHAs CUCTEMa OTCUYETA, aDCONIIOTHO TBEPAOE TENO, MaTepUalbHas
TOUYKa, PaBHOYCKOPEHHOE JBHXKEHHE, CBOOOJHOE TMajeHue, aOCOJIOTHO YyIpyras
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nedopmariusi, abCOMOTHO YIPyroe U abCOIIOTHO HEYNMPYroe CTOJKHOBEHHS, MOJIEIH
rasza, *UIKOCTH M TBEPJAOTO (KPUCTALUTMYECKOTO) Tesa, MICAIbHBIM Ta3, TOUYCUYHBIH
3apsl, OHOPOJIHOE IEKTPUUYECKOE I0JIE;

paznuyath ycioBUs (TpaHUIBI, 007acTH) NPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
MOHMMATh BCEOOMIMI XapakTep (yHIaMEHTAIBbHBIX 3aKOHOB M OTPAHUYEHHOCTh
WCIIOJIb30BAHUSI YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh W OOBSICHATH MEXAHMYECKHUE TPOLIECCHl W SIBJIICHUS, HCIOJIb3Ys
OCHOBHBIC TIOJIOKEHMSI M 3aKOHbI MEXaHUKUA (OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
IBYOKCHUS, (POPMYIIBI KHHEMAaTUKH PaBHOYCKOPEHHOTO IBFIKCHHUS, TPEeoOpa3oBaHHS
lanmunes s cKOpocTH W TEpeMelleHusi, 3akoHbl HbIOTOHA, mpUHIMM
OTHOCHUTENBHOCTH [ anmwmies, 3aKOH BCEMHUPHOTO TSTOTEHUsS, 3aKOHBI COXpaHEHUs
HMITYJIbCA ¥ MEXaHWYECKOW DSHEPruM, CBs3b pPA0OThI CHJIBI C HW3MEHEHUEM
MEXaHUYECKOW HSHEPTrHH, YCJIOBUS paBHOBEeCHs TBEPAOro Tejla), MpPU OITOM
WCIIOJb30BaTh ~ MAaTEMaTHYECKOE  BBIPAKEHUE  3aKOHOB,  YKa3blBaTh  YCJIOBUSA
MIPUMEHUMOCTH (PU3MUECKHX 3aKOHOB: MpeoOpa3zoBanuii ["anuses, BTOporo U TpEThero
3aKOHOB HbIOTOHA, 3aKOHOB COXPAaHEHUSI UMITYJIbCA U MEXaHUUECKOW YHEPTUH, 3aKOHA
BCEMHUPHOTO TITOTEHUS;

aQHAIM3UPOBATh U OOBSACHSITH TEIUIOBBIE MPOIECCHI U SBJICHHS, UCIIOIB3YS OCHOBHBIC
nonoxkeHnss MKT u 3akoHbl MOJIEKYISIpHOM (QHU3UKM U TEPMOJMHAMUKH (CBSI3b
JTABJICHUSI UICAJIBHOTO Ta3a CO CPEAHEN KUHETUYECKON SHEPrue TeIIOBOrO JBUKECHUS
W KOHIIEHTpalMel ero MoJIeKyJ, CBSI3b TeMIepaTyphl BeEIIeCTBa CO CpeaHei
KMHETUYECKOM HHEPrued TEeIUIOBOTO [JBHWKEHUS €ro 4YacTHll, CBA3b JaBJICHUS
WJCANbHOTO Ta3a C KOHIEHTpAaUWEed MOJEKYJ M €ro TeMIIepaTypoi, ypaBHEHHE
MenneneeBa—Kianeiipona, TepBbIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHHS
SHEPrud B TEIUIOBBIX MpoIleccax), MPU H3TOM HCIOJIb30BaTh MaTeMaTHYECKOe
BBIpA)KEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS NPUMEHMMOCTH ypaBHeHHs MeHnpeneeBa—
Knaneiipona;

aQHAJIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHUE SIBJICHHUSA, MCIOJIb3yd OCHOBHbBIC
MOJIOKEHUSI ¥ 3aKOHBI AIEKTPOAMHAMUKH (3aKOH COXPAHEHMsI AJIEKTPUUYECKOTO 3apsia,
3akoH  KynoHa, NOTEHUMANbHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHHLIMI
CYIIEPIIO3UIMU SJIEKTPUUYECKUX TOJIEH, MPU ITOM YKa3blBas YCJIOBUS MPUMEHHUMOCTHU
3akoHa KynoHa, a Takke NpaKTUYECKHM Ba)XKHbIE COOTHOIIEHMS: 3aKOHbI Oma i
ydacTKa LeNu U Ui 3aMKHYTOM 3JIEKTpUUECKO 1ienu, 3akoH /[xoyna—Jlenua, npaBuia
Kupxroda, 3axonsr @apajes a1 3IeKTPOoIu3a);

OTHCHIBATh (PU3HUECKUE MPOLIECCHl U SIBJICHUS, UCIIOJIb3YSl BETUYMHBI: MepeMelleHue,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TE€JIa U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbl, JIaBJICHUE,
MOTEHIIMATbHAS DHEPrus, KUHETHYecKas SHEeprus, MeXaHWudeckas SHeprus, paborta
CUJIBbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJIa TSHKECTH, CHJla YIOPYroCTH, CHJIa
TPEHHUsI, MOIITHOCTh, YHEPT s B3aUMOICHCTBUSA Tema ¢ 3eMiIEi BOMM3H €€ MOBEPXHOCTH,
SHeprusi ynpyrou pgedopmaiuiyi MPYKHHBI, KOJUYECTBO TEIUIOTHI, aOCONIOTHAS
Temmeparypa Teia, paboTa B TEpMOJWHAMHUKE, BHYTPEHHSIS SHEPrus HJCAIbHOTO
OJIHOATOMHOTO Ta3a, paboTa WIEAbHOTO Ta3a, OTHOCUTENbHAs BIAXHOCTh BO3yXa,
KIIJl wmneanbHOro TEIJIOBOTO JBHUTATENsA; JIIEKTPUUECKOE T0JIe, HANpsHKEHHOCTD
ANEKTPUYECKOTO TMOJIsl, HAMPSHKEHHOCTh TMOJISI TOYEUHOrO 3apsiia WIM 3apsKeHHOIO
mapa B BaKyyMe€ U B JIUAJIEKTPHUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOrO MOJIsl, pa3HOCTh
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MOTEHIIMAJIOB, 3JIEKTPOJBMKYIAs CUJIa, CUJIa TOKa, HAIMpsHKEHUE, MOIIHOCTh TOKa,
aJIeKTpUUecKasi €MKOCTh IUIOCKOTO KOHJIEHCATOpa, COMPOTUBIEHUE ydacTKa IENU C
MOCJEOBATENIbHBIM ¥ TapaJUIebHBIM ~ COCAMHEHUEM  PE3UCTOPOB,  SHEPTUs
AIEKTPUUECKOTO MOJIsI KOHACHCATOPa,;

OOBSACHATL OCOOCHHOCTH TIPOTCKaHWS (U3MICCKUX SIBJICHUW: MEXaHHUYECKOE
NBIDKEHHUE, TEIJIOBOE JBIDKEHHWE YacTHI[ BEIIECTBa, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE JBWKCHHE, UM Y3Usl, HCTIAPCHHUE, KUTICHUE W KOHICHCAIUS, TUTABIICHUE
W KpUCTAUIM3AIMsA, HANpPaBICHHOCTb  TEIUIONEpeNauu,  AJICKTpHU3aluus  Ted,
SKBUIIOTEHITUATBHOCTD MIOBEPXHOCTH 3apsKEHHOTO MPOBOTHHKA;

MPOBOJIUTH HCCIICIOBAHUE 3aBHUCUMOCTH OJHOW (PM3UYECKOH BEIMUYUHBI OT IPYrou ¢
WCTIOJb30BAHUEM TMPSAMBIX HM3MEPEHUN, NpPU HTOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBaTh PE3YNHTATHl MOJYYCHHOW 3aBUCHMOCTH (PU3MUECKHX BEJIUYHH B BHJIC
rpagukoB C y4€TOM aOCOJIFOTHBIX MOTPEUTHOCTEH W3MEpPEHUi, JeJaTh BBIBOJBI TIO
pe3ynbTaTam UCCIEeI0BAHUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHUs] (PU3UYECKUX BEIWYWH, TPU OTOM BBIOMPATH
ONTHUMAJBHBIA METOJ HW3MEpPEHHUs, OICHHBATh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MPOBOJIUTH  OTBITHI IO TMPOBEPKE TMPEIJIOKECHHOW THUIOTE3bl: TUIAHHPOBATH
OKCIIEPUMEHT,  COOMpAaTh  ODKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  aHAJIU3UPOBATh
MOJTyYeHHBIC PE3yIbTaThl U JIeJIaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUIIOTE3HI;
coOmo1aTh MpaBwiia 0€30MacHOTO TPyJa MPH MPOBEACHUU HCCIIEIOBAHHM B pamMKax
y4eOHOro SKCIEPUMEHTa, MPaKTUKyMa W y4eOHO-HCCIEeOBATENbCKOW U MPOEKTHOM
NESITeIbHOCTH C MCIOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1aOOPATOPHOTO
000pyI0BaHUS;

pemaTrh pacu€THbIE 3a7adyd C SBHO 3aJaHHONM M HESIBHO 3aJIaHHOW (PU3UYECKOM
MOJIENbIO: Ha OCHOBAaHWM aHaIM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (HU3HUECKOU
MOJIeNiM, OTBeYaroliei TpeOoBaHUSM 3aJaud, MPUMEHITb (OPMYJbl, 3aKOHBI,
3aKOHOMEPHOCTH U  MOCTylaThl (U3WYECKUX TEOPUMl MPU  HCIOJIb30BAHUU
MaTeMaTHYEeCKUX METOJIOB pelIeHUs 3a7ad, NPOBOAUTH pacdy€Tbl HAa OCHOBAHUU
MMEIOIINXCA JTAHHBIX, AaHaJU3HpPOBAaTh PE3YAbTAThl U KOPPEKTHUPOBATH METOBI
peuieHus ¢ y4€ToM MOJIyYEHHBIX pPe3yJIbTaTOB;

peliaTh Ka4eCTBEHHbIE 3a/1aui, TpeOyIolre IPUMEHEHUsl 3HAaHUM U3 Pa3HbIX pa3/IesioB
Kypca (pU3MKH, a TaKKe WHTErpaluy 3HAHWM W3 JIPYTHX MPEeIMETOB €CTEeCTBEHHO-
HAay4YHOrO LHMKJIA: BBICTPAaWBaTh JIOTMYECKYIO LIETIOYKY PACCYKJIEHUW C ONOpOll Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

HCII0JIb30BaTh TEOPETUYECKUE 3HAHUSA 7151 00BSICHEHUS! OCHOBHBIX MPUHIIUIIOB PAOOTHI
M3MEPUTENBHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH PUMEPHI BKJIaJ]a POCCUMCKHX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UPOBAaTh M  OLIGHWBATh TOCJIEICTBUS OBITOBOM U  MPOU3BOJACTBEHHOM
NEeSITETHHOCTH YEeJNOBEKa, CBS3aHHOW ¢ (DU3MUECKUMHU TMpOLIeCCaMH, C MO3UIUI
JKOJIOTUYECKOU 0€301MacHOCTH, MpeACTaBICHUIN 0 panMoHaIbHOM
MPUPOJIOTIONIL30BAaHUH, @ TAKXKE Pa3yMHOM HCIIOJIb30BAHUU JOCTWKEHUU HAYKU U
TEXHOJIOTHH JUTs TaTbHEHUIIIEro pa3BUTHUS YEI0BEUECKOTO O0IIEeCTBa;
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® TIPUMEHSATH pa3IuyHbIe CIOCOOBI paboThl ¢ HH(opMaIHen (PU3NIECKOTO COACPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJOTHUH, TPU ITOM
UCIOJb30BaTh ~ COBPEMEHHbIE  HMH()OPMAIIMOHHBIE  TEXHOJOTMHM  JJIsl  IOWCKA,
nepepaboTKM W NpPEObABICHHUS Y4eOHOW M HAYYHO-TIOMYJISIPHOM HMH(pOpMaLuUy,
CTPYKTYpUPOBAaHUS W HHTEPIPETalud WHPOPMALUHU, TMOJYYEHHOW W3 PazIHIHBIX
MCTOYHHUKOB, KPUTHUYECKH aHATM3UPOBAThH MOTYyIaeMyl0 HHPOPMAIIHIO M OLIEHUBATD €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOILMXCS 3HAHUI, TaK M Ha OCHOBE aHaIu3a
MCTOYHMKA WH(POPMAIINH;

® [IpOSIBJIATH OpPraHU3AlMOHHBIE U II03HABATEIbHBIE YMEHHSI CaMOCTOSTEIbHOIO
npuoOpeTeHUs] HOBBIX 3HAHWH B MPOIECCE BBINIOJIHEHUS IPOEKTHBIX M y4eOHO-
HCCIIEIOBATENIbCKUX padoT;

e paboTaTh B IpyNIE C HCIOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, MJIAHUPOBATH
paboTy Tpymmbl, palUOHAIBHO PpaCHpeleNsiTh JESITeNbHOCTh B HECTAHJAPTHBIX
CUTYaIUsiX, a/IeKBaTHO OLIEHMWBATh BKJIAJ KaXXJOr0 M3 YYaCTHUKOB TPYIIIbI B PELIEHUE
paccMaTpuBaeMoi MpoOIeMbl;

® TMpOSBIATH MOTHBAIMIO K Oyaymed mnpodeccuoHaNbHOM JIEATENbHOCTH IO
CHEIUATBFHOCTSIM (PU3UKO-TEXHUIECKOTO TIPODHIISL.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAy4YHOM KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHMW, B MPAKTUYECKOU
NeSITeNIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTHHBI MUDA;

YUUTBHIBaTh TPAaHULBl TPUMEHEHUS W3YYEHHBIX (GU3NYECKUX MOJENe: TO4YeUHBIN
JNEKTPUYECKUN 3apsn, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, fAJEpHAs MOJENb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO fJIpa MPpH pelieHnd GU3NIecKux 3a1ay;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MpOoIlecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HKU: 3JEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJEWCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHIYKUUSA, ACHCTBME MAarHUTHOTO MOJs Ha IMPOBOAHMK C TOKOM M JBWXKYLIMHCSA 3apsf,
AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIIpOCTPaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3ALUS CBETa, JUCIEPCUsl CBETa,
doTornekrpuueckuii 3¢ dexT (pororddekT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJAOPOJIa, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

OTHCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYI0 MPOBOJUMOCTD PA3JIMYHBIX CPEll) U AJIEKTPOMArHUTHBIC SBJICHUS (TIPOIIECCHI),
UCTOJIb3YS (U3MYECKUE BEIMYMHBI: DJICKTPUUECKUN 3apsij, CuiIa TOKa, DIEKTPHUECKOe
HaIpPsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIUAJIOB, 3JIEKTPOABIKYILAsL CUJIA,
paboTa TokKa, WHAYKIMS MarHUTHOTO TOJs, cuina Ammepa, cuia JlopeHra, WHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOr0 W MArHUTHOTO TOJIeH, MEepUoJ W YacToTa KojebaHui B
KoJiebaTeIbHOM KOHTYpE, 3aps] U CHJia TOKa B MPOIECCe TAPMOHHUYECKUX DIIEKTPOMArHUTHBIX
KonebaHui, QOKyCHOE pacCTOsHME M ONTHYECKas CHUila JUH3bI, NPHU OINHCAHUU MPABUIBHO
TpakTOBaTh (UINYECKUI CMBICT HCHOJIB3YEMBIX BEJIWYMH, HX OOO3HAYCHHS] M €IWHUIIBL,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUUHY C APYTUMU BETUYUHAMU;
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ONMCBHIBATH M3YYEHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHI, HCIOJIB3YS (U3NUYECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI UM 4YacTOTa CBETA, BHEPIUs U
uMIynbe (GOTOHA, TEPHOJ IOJIypacrana, SHEPrus CBSI3M AaTOMHBIX siep, NPU ONMUCAHUHU
NPaBUIBHO TPAKTOBATh (U3NYECKUN CMBICT HCIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIIME NAHHYIO (DU3MYECKYIO BEIWYHMHY C JIPYTUMHU
BEJIMYUHAMH, BBIYHCIISATH 3HAYCHHE (PU3UIECKOI BETHIUHBI;

aHATM3UPOBaTh (PU3MUECKUE MPOIECCHl W SBJICHUS, MCIONB3ySd (DU3MYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKOHBl MOCIEAOBATENBHOIO U MAPAICIBHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHua, 3akoH JJIGKTPOMAarHUTHOW  WMHAYKUHH, 3aKOH
MPSIMOJIMHENHOTO PacpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHbI IPEIOMJICHUS
CBeTa, ypaBHeHHe OWHIITeWHa Uit (oTodPeKTa, 3aKOH COXpPAaHEHHsS HHEPIHH, 3aKOH
COXPAaHEHHUs HMITyJbCa, 3aKOH COXpPAHEHMs DJIEKTPUUYECKOTrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOr0 4YHcCIa, HocTyaaTsl bopa, 3aKOH pajMOaKTUBHOTO paclaja, MpH 3TOM pa3indarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS (TpaHUIIbL,
00jacTi) IPUMEHUMOCTH;

OTIPEIeNIATh HaIlpaBJIEHWE BEKTOpa MHAYKIIMM MAarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATh N300pakeHHe, CO3/1aBaeMO€ IJIOCKUM 3€pKaJIoM, TOHKOM JTMH301;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3NYECKHX SBICHUI M MPOLIECCOB C
UCIOJIb30BAHMEM TPAMBIX W KOCBEHHBIX H3MEpeHUi: mpu 3IToM  (GOpMyIUpOBaTH
npobseMy/3agady W THUINOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeI0KEHHOT0 000PYAOBAHUS, TPOBOAUTH OTIBIT U POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh MpPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYMH, TIpPU 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO M3MEPEHHUS U HCIOJb30BaTh HM3BECTHBIE METOJBI OLEHKHU
MOTPENTHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NUECKHUX BEJIMYMH C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTATHI MOJTYYEHHOUN 3aBHCHUMOCTH
¢busznyeckux BeNWYMH B BHUAEC TaOiull W TpapuKoB, JAeiaTh BBIBOABI IO pe3yiabTaTam
UCCIIeIOBAHUS;

coOnroaaTh mpaBuia 0O€30MacHOrO TpyAa IPU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO JKCIIepUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOW W MPOEKTHOM  JIEATENBHOCTH C
HCIO0JIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BAHHUS;

pemath pacu€THble 3aJa4ydl C SBHO 33JaHHON (U3UYECKOM MOJENbI0, HCIOJIb3Ys
(buznyeckue 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAIM3a yCIOBUS 33/1a4ll BHIOMPATh (PU3NUYECKYIO
MOJENb, BBIACHATh (U3MYECKUE BEIUYUHBI M (OpPMYIbl, HEOOXOAUMBIE asi €€ peuleHHs,
MIPOBOJUTH PACUYEThI U OIICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAaYeHUs PU3NUYECKON BEIHUMHBI,

pelaTh KaueCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO IIETIOYKY
paccyXJeHUl ¢ OMOPON Ha U3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh MPU pelIeHHH Y4eOHBIX 3a7ad  COBpPEMEHHble HMH(OpMaIIOHHbIE
TEXHOJIOTUU JUIl TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMH U TPEACTaBICHUS Y4eOHOU U
HAy4YHO-TIONYJISIPHOW HMH(pOpPMALMU, MOJYYEHHOW M3 pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OpPMAIIHIO;

OOBSICHATH MPUHIUIIBI ICHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCJIOBHA UX O€30MAaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH,

NPUBOAMUTH MPUMEPHI BKJIa/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKHd, B 00bSICHEHHE MPOIIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;
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UCIIOJIb30BATh TEOPETUYECKHE 3HAHUS 10 (HU3MKE B TOBCCJHCBHOW JKU3HH IS
oOecrieyeHns 6€30MAaCHOCTH MPHU 0OpALICHUN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXpaHEHUs 37J0POBbs M COOIMIOACHHS HOPM KOJIOTHYECKOTO TIOBECHHS B OKPYXKAIOLIEH cpene;

paboTath B IpymIe ¢ BHIIOJHEHUEM PA3TUYHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy
rpynmbl, palyuoOHAJIbHO pacnpeacisiaThb 00sI3aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJC€CKBATHO OLCHUBATH BKJIAJ KaXXAOTO0 M3 YYACTHUKOB I'PYHIIBI B
pelIeHre paccMaTpUBaeMoil POOIICMBI.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
. bubnuorexa [JOK
1.1 H
AYFIHBIH METOAL TOSHATIE HPHPO! 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Auamiia 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [IOK
23 Cratitia TEpIOTO Tema > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1 htts://m.eds00.ru/fL6b68dT
Utoro mno pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 htts://m.edso0.ru/fL6b68d7
3.2 Tepmoannamuka. TenioBble MalIuHBI 20 1 bubmmorexa [IOK

https://m.edsoo.ru/f16b68d7
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33 Arperartsble cocTosiHUs BelecTBa. da3oBbie 14 bubmmoreka [IOK
' MePEXO0/IbI https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Paznen 4. DJIEKTPOJAUHAMUKA
bubmmoreka [{OK
41 DIICKTPHHCCKOE 1071C 24 https://m.edsoo.ru/f16b68d7
. . bubnuoreka [JOK
4.2 [ToCTOSIHHBIN NEKTPUYECKUIN TOK 18 https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4.3 TOKIt B pasTIHBIX cpeax 4 https://m.edso0.ru/f16b68d7
Hroro mo pazueny 46
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHOC PO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7

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

Hroro no pazneny 7

Paznesn 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06Imarolee MoBTOPEHNE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsbl
1 ®usznka — pyHIaMeHTaJIbHas HayKa o 1 bubnuorexa [JOK
pupoie https://m.edsoo.ru/1beef346
5 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
UCCIEeIOBaHUS PU3NYECKUX SBICHUN https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOPHS B MPOILIECCE
3 no3Hanus npupoasl. Habmronenne u 1 bubmorexa HOK
PHPOAEL. https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (hH3HKE
4 Crioco0Ob1 u3MepeHus GPU3HIECKIX 1 bubnuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmorexa HOK
P P https://m.edsoo.ru/7f18fda3
BEJTUYHH
MopenupoBanue B ¢pusuke. Ponb u
5 MecTo (PU3UKU B GOPMUPOBAHUHU 1 bubnnoreka [JOK
COBPEMEHHOI HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl
B MPAKTUYECKON JESITENLHOCTH JIOACH
Mexanuueckoe nBmkeHue. Cucrema
7 orcueta. OTHOCUTEIIHFHOCTD 1 bu6mmoreka [JOK
MEXaHUYECKOro ABMKeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Paguyc-BekTop MarepualbHOM TOUKY, 1 bubnuorexa [IOK
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€T 0 MPOCKIMHU HA OCHU KOOpAWHAT.

Tpaekropus. [lepemenienue. CKopocCTb.

Hx npoekiuu Ha 0OCH KOOpAWHAT

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

PaBHOMEpPHOE ITPAMONIMHEWHOE
nekenue. ['paduueckoe onvcanue

bub6mmoreka [{OK

o PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edso00.ru/89ba7190
TIBUKCHUS

10 CrnoxeHue nepeMeIeHnii 1 CKOPOCTEH. bubnuoreka [JOK
Pemrenne 3anau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpssMonMHENHOE NBMXKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSMOJIMHEHHOTO JABUKEHUS C bubmorexa LOK

https://m.edsoo0.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe majieHre. Y CKopeHue

13 CBOOOHOTO ITaJIEHU. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BpEMEHH U UX rpaduKu

14 JIBmxeHue Tesa, OpOIIeHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nuxenue. [Ipuxenue
10 OKPY>KHOCTH. YTJIOBasi U TUHEHHAS

15 ckopocTts. [leproa u yactora. Bu6mmorexa LIOK

https://m.edsoo.ru/33196fbe
LleHTpoCTpeMUTENBHOE U MTOJHOE
YCKOPEHHE
16 KonTposnpHas paboTa o teme 1 bubnuoreka [IOK
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"Kuuemartuka"

https://m.edsoo.ru/1242f32e

IIepBblii 3ak0H HproTOHA.
NHepupnanpHble CUCTEMBI OTCYETA.

bubmmoreka [{OK

17 [IpuHnun otHOCUTENBHOCTH ["anmnes. https://m.edsoo.ru/5a9%e4a64
HewnneprpanbHble CHCTEMBI OTCUETA
18 Cuna. PaBHOielicTBYIOIIIAs CUJIa. bubnuorexa [JOK
Bropoi1 3akon Herotona. Macca https://m.edso0.ru/141d3837
19 B3anmopeiicteue Ten. Tpetnii 3akoH bubnuoreka [JOK
HeroTona https://m.edsoo0.ru/57dba505
[Tpuniun cynepno3uiuu cui. Pemenne
20 3a11)1aq1i{a Hp}I’/IHMSHeHI/Ie 3aKOHOB bubmiorexa HOK
https://m.edsoo.ru/bdf997fb
HeroTona
3aKO0H BCEMHPHOTO TATOTEHHUS.
21 DKBUBAJICHTHOCTh T'PABUTAIMOHHON U Bubnmorexa [JOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOMN Macchl
99 Cuna TSKeCTH U YCKOPEHHE bubnuoreka [IOK
CBOOOIHOTO ITaICHU https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
23 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubmuoreka [JOK
24 Cuna ynpyrocru. 3akoH I'yka. Bec tena htts://m.edsoo.ru/0ae2cdsa
Cuna tpenus. [Ipupona v BuabI cui bubnnoreka [JOK
25 TpeHusl. [[BuKeHHEe B KUAKOCTHU U rase ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHIIbI COITPOTUBIIEHUS CPE/IBI https://m.edso0.ru/2ch29676
26 Hasnenue. ['mapocratnueckoe bubnuoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPIOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHo€ U BpalaTeabHOE bubmuorexa [IOK
JBHKEHHE TBEPJOTO TeJa https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpaiieHus. [liedo cumsl https://m.eds00.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBEpOMy Teny. LleHTp TsxecTu Tena. bubnnorexa [JOK
VYcnoBust paBHOBECUS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBeCHS
bu6moreka [IOK
30 Pemmenme sz https://m.edsoo.ru/dclcaacO
31 KonTponbHas pabota o teme 1 bubnuoreka [IOK
"Tunamuka. CraTtruka TBEpIOrO Tena" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOYKH,
32 CHUCTEMBbI MaTepUAIIbHBIX TOUEK. LIeHTp bubmuorexa [JOK
MAaccC CUCTEMbI MaTE€PHUATbHBIX TOYEK. https://m.edso0.ru/4bb8294b
Teopema o ABMKEHUHU LIEHTPaA Macc
NMiynbc cuitbl 1 UISMEHEHHE UMITYIbCa
33 Tesa. 3aKOH COXPaHCHUsI UMITYJIbCa. bubmorexa HOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE ABMKEHUE
MoMeHT uMnysibca MaTepuaabHON
34 Touku. [IpencraBnenue o coxpaHeHuu bubnnoreka [JOK
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
TOJISIX
bu6mmoreka [JOK
35 Pemterite saza https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MajlOM U Ha KOHEYHOM bubnuoreka [JOK

nepemeneHuu. ['padguueckoe

https://m.edso0.ru/913974c7
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MpeCTaBICHUE PAOOTHI CHIIBIL.
MOIIHOCTD CHIIBI

Kunernueckas sneprus. Teopema 00

37 M3MEHEHNN KNHETUYECKOH SHEPTUN bubmmorexa [TOK
. P https.//m.edsoo0.ru/9a5e2e74
MaTepHATLHON TOYKH
IToTeHIanbHEBIE U HEMOTEHITHAILHEIE
38 cwisl. [ToreHnnansHag sHeprusa. Bropas bubnmorexa LHOK
) prui. p https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
Tperbs kocMudeckast CKopocTh. CBsI3b
pabOThI HEMTOTCHIIHATBHBIX CHJI C
. bubnuotexa [JOK
39 M3MEHEHHEeM MEXaHHMYECKOW YHEPTUU
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPAHCHHUS
MEXaHU4YECKON IHEPTUN
Yapyrue u He M€ CTOJIKHOBEHUSL.
40 Yy EIZIF{GHI/IG BeyH If }J,'IFJ'II/I IUTS UaeadbHOI bubmorexa LOK
p PHY https://m.edsoo.ru/f30f43b6
JKHUIKOCTH
41 KonTtponbHas padoTa o Teme "3aKoHbI 1 bubnuoreka [IOK
COXpaHEHUA B MexaHUKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe npencrasiieHU 0 IIPUPOIE
P brp bu6mmoreka [IOK
42 ter1oTel. OcHoBHEIE moaoxkeHuss MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe 1BHKEHHE
Ctpoenne ra3000pa3HbIX, KUIKUX U
43 TBEPIBIX TEJI. XapakTep ABUKECHUASA U Bubmorexa OK
P o p p https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBHS YaCTHUI] BEIECTBA
Macca 1 pa3mMepbl MOJIEKYIT (ATOMOB).
P P ya( ) bubmuoreka [JOK
44 Koaunuectso Bemnecrna. [locTossHHas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmneparypa. TennoBoe paBHOBecHE. bubnuoreka [IOK
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IIkana [enbpcus

https://m.edso0.ru/0070d493

46 Pemenue 3amau bubmmorexa [JOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 WNneansueiii ra3. I'a30Bble 3aKOHEI https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenaeneeBa-KnanerpoHa. bubnuoreka [JOK
Pemenue 3amau https://m.edsoo.ru/8d12c328
49 AOcoroTHast TeMIiepaTypa. 3akoH bubnuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6moreka [IOK
MOCTOSHHBIM KOJHMYECTBOM BEI[ECTBA https://m.edso0.ru/68878d51
I'padpmueckoe npeacraBieHue
51 Mfog)poueccms: ElsoTepMa, H30X0pa, bubnmorexa [JOK
https://m.eds00.ru/1344327b
n3obapa
bu6mmoreka [IOK
52 Octosioe ypasrerne MKT https://m.eds00.ru/c8094721
bu6mmoreka [IOK
>3 Pemterme saza https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYpPhI
TEPMOAMHAMHYECKON CHCTEMBI CO
54 CpeHe KHHETHYECKON dHEpruei https://m.edsoo.ru/c38af875
MOCTYNATENbHOTO TETIOBOTO JIBUXKECHUS
€€ yacTHull
55 O00011IeH1E U CUCTEMATH3ALUS 3HAHUN bu6mmoreka [JOK
no teme "OcHoBbl MKT" https://m.eds00.ru/09d12fd8
56 KonTtponsHas padora o Teme "OCHOBBI 1 bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmoanHaMuueckas cucteMa. 3ajlaHue bu6mmoreka [JOK
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BHEIIHUX ycnoBui s T/l cucreMsl.
Buemnue 1 BHyTpeHHUE NTapamMeTpsl.
[Tapamerpsr T/] cuctemel Kak cpeHue
3HAQ4YEHMS BEJIUYHH, OIIMCBHIBAIOIINX €€
Ha MUKPOCKOIIHYECKOM YPOBHE

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

HyneBoe Havano TepMoOIuHAMUKH.

bubmmoreka [{OK
58 Camomnpou3BoJjibHas penakcaius T
P P . A https://m.edso0.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PAaBHOBECHIO
Mojens ujiealibHOTO Ta3a B
59 TepMOAMHAMHKE. Y CJIOBHUS brbmmorexa [OK
PMOA T https://m.edso00.ru/29355001
MIPUMEHUMOCTH 3TOH MOJICIN
60 VYpaBuenue MenpaeneeBa-Knanelipona u bubmuorexa [JOK
BBIpAKEHUE /11 BHYTPEHHEN SHEPTrUn https://m.edsoo.ru/bal178d0
Bripaskenue 1y1si BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO HJEaJILHOIO rasa. bu6mmoreka [IOK
KBazucrarnueckue u HeCTaTUUECKUE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DneMeHTapHas padoTa B
62 TepMoArHAMUKe. Brruncienne paboTsl bubnuoreka [JOK
1o rpaduky nporecca Ha pV- https://m.edsoo.ru/741d5738
TuarpaMme
Tennonepenada kak crnoco0® M3MEHEHUS
63 BHyTpeHHeH sHepruu T/ cucremsbr 6e3 bubmmorexa [JOK
Y1P 3 https://m.edso0.ru/3d734561
COBEPILICHHS pabOTHI
64 KonBekuus, TenaonpoBoJHOCTb, bu6mmoreka [JOK
U3JIy4CHUE https://m.edso0.ru/157b54cd
65 KoanuectBo Temnotsl. TenmmoéMKoCcTh bu6mmoreka [JOK

Tena. YAaeabHas 1 MOJIIpHasA

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AelibHas
TEIJIOTa CTOPAHUS TOTLJIMBA

Pacuér konmyecTBa TEIIOTHI IIPH

bubmmoreka [{OK

06 TeIIonepeaade https://m.edsoo.ru/1db5ad4e
67 [TonsTHe 00 amuabaTHOM Tporecce. bubnuorexa [JOK
[IepBblii 3aKOH TEPMOIUHAMUKHI https://m.edso0.ru/d8098824
KonuuecTBo TemoTs 1 paboTa Kak
68 Mepbl I3MEHEHUS BHYTPEHHEH YHEPTruu bubnrotexa LIOK
https://m.edsoo.ru/b047alcd
T/ cucrtemsbl
BTtopoii 3akoH TepMOIMHAMUKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
npoueccoB. HeobpaTumocTtsb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
maruH. KT https://m.eds00.ru/2e945513
71 MaxkcumanbHoe 3Hauenne KITJ. Iukn bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
7 Pemterme saza https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHE aCTIEKThI
73 HCIIOJIb30BaHUSI TETUIOBBIX JIBUTATEIICH. bubmuoreka [JOK
TennoBoe 3arpsi3HEHUE OKpYKaroLIeil https://m.edso00.ru/9867aaa7
cpebl
74 Pemenue 3amau bubmorexa HOK
https://m.edso0.ru/c8c70432
O06o001eHne u cucTeMaTu3anus 3HaHu |
bu6mmoreka [JOK
75 o teme "Tepmonunamuka. TemnoBsie

MaIuHe"

https://m.edsoo.ru/28d62b3f
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KonTtposnsHas paboTa o teme

bubmuoreka [JOK

76 1
"TepmoauHamuka. TernaoBbie MaliuHb!" https://m.edso0.ru/1b6e26¢5
[TapooOpa3zoBaHue ¥ KOHICHCAITHS. But OK

77 Hcnapenue u kureHue. Y aenbHas nosmorexa L
Te0Ta Mapo0GpasoBaHKS https://m.edso0.ru/6f8e6777
Hacebimiennbie 1 HEHACHIIICHHBIE MTAPHI.
KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH
Y JTaBJICHUS HACBIIIIEHHOTO MMapa OT Bu6 OK

78 TeMIIEPaTyphl, UX HE3AaBUCUMOCTh OT nomorexa 11
06bEMa HACHIIIEHHOTO Hapa https://m.edsoo.ru/f5c17d02
3aBUCUMOCTD TEMITEPATypPhl KATICHHSI OT
JaBJIEHUS B )KUIKOCTH

79 Braxxnocts Bo3zyxa. AGCOIIOTHAS U bubmuorexa [JOK
OTHOCHTEIbHAS BIIAXKHOCTD https://m.edso0.ru/30ebbb79

80 Pemtenue 3amay bubmorexa LOK

https://m.edsoo.ru/18e95ff3

Trépnoe Teno. Kpucramnmyeckue u Bu6 OK

81 amopdHbIe Tela. AHU30TPOIHS CBOMCTB nomorexa 11
KpHCTAIIOB https://m.edsoo0.ru/20a88a03
[InaBnenue u KpUCTATUIU3ALMSL. Bu6 OK

82 V nenpHasg TEIUIOTA IJIABJICHUS. nosmorexa L
Cy6mmarns https://m.edsoo.ru/6ee91e9f
Jlebopmaruu TBEpAOTO TEA.

83 Pactsoxenue u cxxarue. Cnpur. Moayib ];tftsﬂll;lme;a HO/I; 1aab10

s://m.edsoo.ru/dalaa

IOwnra. [Ipenen ynpyrux negopmannii :
TennoBoe pacuIMpeHHe KUJIKOCTEN U Bu6 OK

84 TBEPJBIX TEJN. AHTAPMOHU3M TEIJIOBBIX nbmoreka 11

KoJIeOaHUH qacTull BEIICCTBA

https://m.edsoo.ru/7ba5edf2
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85 [IpeobpazoBanue suepruu B (hazoBBIX bubmmoreka [IOK
nepexonax https://m.eds00.ru/97a0672f

bubmmoreka [{OK

86 YpaBHEHHE TEILIOBOrO bastaiica https://m.edsoo.ru/ab1521fb

bubmmoreka [{OK

87 Pemmenmte a2 https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

88 Kanunnspuelie sapnenus. [lapienue noa bubmmoreka [{OK
HWCKPUBJICHHON MOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
*)unkoctu. @opmyna Jlamnaca
O06o01enre 1 cucTeMaTru3aus 3HaHUH

89 1o TeMe "ArperaTHble COCTOSHHS bubamorera LOK

https://m.edso0.ru/0b52575¢c
Bemecta. @a3oBeie nepexopr"
KonTtponsHas padoTa o Teme
90 "ArperatHple COCTOSIHHSI BEIICCTRA. 1 bubmorexa LOK
https://m.edsoo.ru/7dc2a739
®dazoBbIie Iepexoabl"”
DnexTpusaius Tea U e€ mposBICHUsI.

01 DInekTpudeckuil 3apsa. /IBa Buaa bubnuoreka [JOK
AJIEKTPUUECKUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/laff445f
TUDJIEKTPUKHU U TIOTYIPOBOJHUKU
DJIeMEHTapHbIN ANEKTPUUECKUIN 3apsijl.

92 3aKOH COXPaHEHUS IEKTPUYECKOTO bubmmorexa [IOK

https://m.edsoo.ru/f49afd24
3apsiaa

93 BzaumoperictBue 3apsiioB. Toueunbie bu6mmoreka [JOK
3apsaasbl. 3akoH Kynona https://m.edso0.ru/445b7746

bu6mmoreka [JOK

94 Pemrenue 3agau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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Dnekrpuyeckoe nosie. Ero neiictBue Ha

bubmuoreka [JOK

95
BIEKTPUYECKHUE 3apsibl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD 3JIEKTPHYECKOTO TIOJIS.

9 [IpoGuerit 3apsia. Jlunum bubnuorexa [JOK
HaNPsHKEHHOCTH AJIEKTPUYECKOTO TOJIS. https://m.edsoo.ru/3dac6957
OHOPOAHOE AIEKTPUIECKOE TI0JIe
[ToreHumanbHOCTH

97 AEKTPOCTATUUECKOTO MOoJsi. PasHOCTH bubmorexa HOK

P ) https://m.eds00.ru/80021447
MOTCHIIMAJIOB W HATIPSDKCHUE
[ToTeHnManpHas YHEPTHS 3apsaa B
98 aJIeKTpocTaTiueckoM nose. [loreHnman bubmorexa LOK
p ’ https://m.edsoo.ru/af5fa389
ANEKTPOCTATUUECKOTO OIS
CBs13b HANPSDKEHHOCTH TIOJIS U

99 A3HOCTH MOTEHIIMAJIOB ISt bubnmorexa [JOK
P 8 https://m.edsoo.ru/df7a6838
ANIEKTPOCTATUYECKOTO MO

100 [TpunIMIT Cynepno3uiuu bubnuoreka [IOK
AIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c

bu6mmoreka [JOK

101 Pemenue

HHICHHE sanad https://m.edso0.ru/5a582263

102 [Tosie Toueuynoro 3apsiga. [lone bubnuoreka [JOK
PaBHOMEPHO 3apsHKEHHOU cepbl https://m.edso00.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO IO

103 00bémy mrapa. IToae paBHOMEpHO bubmorexa HOK

y 13 ) p . p https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEUHOM MII0CKOCTH

104 IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
roJie. Y CjIoBHUE PaBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab

105 JIM3IEKTPUKH U TIOIYIPOBOAHHUKH B bubnuoreka [IOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5
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Konpnencarop. D1nekTpoéMKOCTh

106 KOHJICHCATOpa. DIEKTPOEMKOCTh bubmiorexa LIOK
A pa. P https://m.edso0.ru/845b4f73
MJIOCKOTO KOHJIEHCATOPa
[TapamiensHOE cOeTMHEHUE bubnuorexa [JOK
107
KOHJEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COCAMHEHUE bubmmoreka [{OK
KOHJIEHCAaTOPOB https://m.edso0.ru/1e992920
109 DHeprusi 3apsHKeHHOTO KOHJIEHCATOpa brbmmorexa [OK
P P A P https://m.edso0.ru/73a34f18
bu6moreka [IOK
110 Pemienne 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBr>KeHre 3apsKEHHOM YaCTHUIIbI B bubnuorexa [JOK
OJHOPOTHOM BJIEKTPUUYECKOM T0JIe https://m.edsoo.ru/8341d6ac
112 Pemtenue 3amay
113 O06o00meHre B CHCTEMAaTH3alKs 3HAHUT bubnuorexa [JOK
1o teme "DnekTpuueckoe nose" https://m.edso0.ru/5752603f
KonTtponpHas padoTa o Teme bubnuoreka [JOK
114 1
"Dnekrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cuina toxka. [TocTossHHBIN TOK. Y CIOBUSA
115 CYIIECTBOBAHUS MTOCTOSTHHOTO bubmmorexa [JOK
it https://m.edso0.ru/233311b5
ANEKTPUIECKOTO TOKA
bubmuoreka [JOK
116 14 .H O/C
crowmmi Toka. Hanpsbiertie 1 /1 https://m.edso00.ru/0839a115
117 3akoH OMa AJ1s yJacTKa LIETH. bubnuoreka [IOK
DIEKTPUYECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHCHUMOCTD COITPOTUBIIEHUS bubnuoreka [IOK

OJHOPOJHOTO MPOBOAHUKA OT IO

https://m.edsoo.ru/95fcdf51
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JUIMHBI U TUI0IIAaAU MOIMCPCUYHOTO

CeUYeHUst
119 VY enpHO€ CONMPOTHBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenue 3anau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapauieIbHOE, bubmmoreka [{OK
CMEIIIAHHOE COEMHEHNE MPOBOIHUKOB https://m.edsoo0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bubnnorexa [JOK
ueneii. [IpaBuna Kupxroda https://m.eds00.ru/1794cf37
bu6mmoreka [IOK
122 Pemerre 3axas https:// m.edSO(])_.[ ru/3881b469
123 Pa6ora snextpuyeckoro Toka. 3aKoH bubnuoreka [IOK
Jxoymns —Jlenna https://m.edsoo.ru/a3605c5¢c
MOIIHOCTH 3JIEKTPUIYECKOTO TOKA.
124 TemnoBas MOIITHOCTh, BhIEIICMast Ha bubmorexa LOK
pesucTOpe https://m.eds00.ru/99750a6f
125 OJIC 1 BHyTpEHHEE CONTPOTUBIICHUE bubnuoreka [IOK
HWCTOYHHKA TOKA https://m.edsoo.ru/72d453af
126 3akon OMa 11 MOJTHOM (3aMKHYTOM ) bubnuoreka [JOK
AJIEKTPUYECKOM LIeTH https://m.edsoo.ru/221f40fb
127 MOoOIIHOCTh UICTOYHHKA TOKA bubmorera [JOK
https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
128 Koporkoe sambikanue https:// m.edsocl)l. ru/546f5632
129 KonneHcarop B 11enu OCTOSIHHOTO TOKa bubmorexa [IOK
https://m.eds00.ru/35368f3e
DJIeKTpUYeCcKasi IPOBOJUMOCTD
130 paSHH‘I;HLIX BemefTB. ;[JleKTpI/I‘{eCKI/IP'I bubmorexa LIOK

TOK B MCTaJljiax. CBerHpOBO,[[I/IMOCTI)

https://m.edsoo.ru/da794295
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DNeKTpUUYECKUH TOK B pacTBOpax U

bubmuoreka [JOK
131 pacruiaBax 3JIeKTPOIUTOB. 3aKOHBI 1
https://m.edsoo0.ru/4b423491
@apanes U1 IIEKTPOIU3a
132 DnexTpuueckuil Tok B razax. [lnazma 1 bubmmorexa [OK
https://m.eds00.ru/92d92f76
133 DIEKTPUYECKUM TOK B BAKyyMe. 1 bubnuorexa [JOK
Baxyymubie mpubopbl https://m.edsoo.ru/2E+160
134 DNEeKTPUUYECKUM TOK B 1 bubnuorexa [JOK
MTOJIYITPOBOJHUKAX https://m.edsoo.ru/ab61c660
bu6moreka [IOK
135 ITo OBO OBBIE 0 1
IYHPOBOARHEORRIE HPHOOPH https://m.eds00.ru/83622200
136 HroroBast KoHTpOJBbHAS paboTa 1 1
Hroro 136
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoka Bcero Konrporbusie  Ipaxririeckie i[:;:eﬂnﬂ :)Igg)al;?)l;:::enbﬂme
padoThI padoTsl pecypest
[TocTostHHBIC MarHUTHI U KX

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bekrop marHuTHON MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6moreka [IOK
B3anmopaericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MarHUTHOTO MOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuiia Amrepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«Hccaenosanue nelcTBU https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM)

JleficTBME€ MarHUTHOTO TIOJIST HA

5 JBUKYIIYIOCS 3apsSKEHHYIO YacTHILY. 1 bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnekTpoMarHuTHas UHAYKIUs. [loTtok 1
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BEKTOpa MarHuTHoU uuaykuuu. J/C
MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuun Papanest

Jlaboparopuas padoTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHUE
camounaykiuu. 3J]C caMOMHTyKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE T0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLl,
MHIYKIIMOHHAS I1eYb

10

O6o06maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponpHas padoTa o teme
«MarauTHo€ I0JI€E.
DneKTpOMarHuTHasE WHTYKITHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHH.
[IpeBpaienue suepruu

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia Majiblx KojeOaHuii rpy3a Ha
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HHUTHU OT IJIMHBI HUTHU U MACCBI I'py3a»

14

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B
U/IealIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mex1y MEXaHn4eCKUMHU U
JIEKTPOMArHUTHBIMU KOJIEOaHUSAMU

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUA SHECPIrUr B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHn4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHBIC
KoJeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid TOK. CUHYCOUTIATbHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMILUTUTYAHOE U
JEUCTBYIOLIEEe 3HAUEHHUE CUIIBI TOKA U
HaMpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U TPAKTHYECKOE
MIPUMEHEHHE ANEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JIMHUH dJIEKTpoIepe1ad

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
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Kynprypa ucnosip3oBanus
3JIEKTPOSHEPIUHU B IOBCEIHEBHOU
KHU3HN

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [Tepuon. Ckopocth

bu6mmoreka [{OK

21
pacrnpoCTpaHEeHUs U JIJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeynsie U MPOIOTBHBIC BOJTHBI
29 3Byk. CkopocTh 3ByKa. [ poMKOCTh bubnuoreka [JOK
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIC BOJHBI, UX
23 CBOWCTBA 1 cKopocTh. [1Ikana bubmorexa OK
P ’ https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIB PaTUOCBI3U U
24 TeneBueHus. Pa3Butue cpeacTs
cBs13U. Pagnosiokanuys
o5 KontponsHas padota «Konebanus n 1 bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
ToueyHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI
bubmuoreka [JOK
27 oTpaxkeHus ceta. [loctpoenue
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomnenune ceera. [lonHoe
08 BHYTpEeHHee oTpakeHue. IIpenenbHbin bubnuoreka [IOK

YroJ noJIHOTO BHYTPCHHET O
OTPAKCHUSA

https://m.edsoo.ru/ffOcd7f6
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JIaboparopHas pabota «/3mepenue

bubmuoreka [JOK

29 II0Ka3aTels NPeJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue nzodpaxeHuii B
30 muH3e. DopMyrna TOHKOH JIMH3EI. bubmorexa LHOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JuH3bI
Jlaboparopnas padoTa
31 «HccnenoBanne CBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus ceera. CIIOKHBIN COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 WNnuTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakuronnas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ffOcf02e
35 Onrtuueckue MpuOOPHI U YCTPOUCTBA U
yCIoBUS UX 0€30MacHOT0 MPUMEHEHUS
['panuIpl MPUMEHUMOCTH
36 KJIACCUYECKOUW MexaHUKH. [locTynarsl bubnmuoreka [JOK
CIIelIMaIbHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amMe/yieHre BpEMEHHU U COKpallleHue Bubmmorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus U UMMIYJIbC PEISITUBUCTCKON
_ bubnunoreka [JOK
38 gacTullbl. CBS3b MaCChI C SHEPTUEH U

HUMITYJIbCOM. 3Hepr1/m ITOKOA

https://m.edsoo.ru/ffOcfc68
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Kontponsnas padora «OnTHka.

39 OCHOBEHI CHIEITUATIBHOM TECOPUHU 1 bubmorexa HOK
H P https://m.edsoo.ru/ffOcf6f0
OTHOCHTEILHOCTHY
40 ®ortonsl. opmyna [1nanka. Jneprus bubnuorexa [JOK
¥ UMIyIbC GoTOoHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
nOIMOTEKA
41 .0 A.T.
orodpperra. OnbITs https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHHE
- (11 P P bubmmoreka [IOK
42 OwunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrddexra
JaBnenne ceera. OnbiTol I1. H.
43 JleGeneBa. XMMUYECKOE ICHCTBUE bubmorexa OK
send. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
MPAaKTUYECKOE MMPUMEHCHHE:
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemenne 3agau mo reme «JIeMEHTBI bubnuoreka [JOK
KBAaHTOBOM OITHKN https://m.edsoo.ru/ff0d0302
Monenb atoma TomcoHa. OTBITEL
46 Pezepdopna o paccesHuio 0-4acTu bubmorexa HOK
PEOpA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubmuoreka [JOK
47 I1 b
OCTyHatEt Hopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u normiomieHue GoToHOB
i B ¢ bubnmuoreka [JOK
48 MIpH TIepexojie aToMa C OJTHOTO YPOBHS

SHEPIruM Ha Ipyrou. Buael criekTpos

https://m.edsoo.ru/ff0dOafa
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49

BousHOBBIE CBOMCTBA yacTUll. BOJIHBI
ne bpowuis. KopnyckyisipHo-
BOJIHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKphITHE PaIMOAKTUBHOCTH. OTIBITHI

Pesepdopraa no onpexnenenuto cocraBa

PAANOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBbI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uzinydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsS31 HyKJIOHOB B sijIpe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGnembl, IepCHIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
MO3UTpoHa. MeTo bl HAOMIOACHUS U
PErucTpayu 3J€MEHTAPHBIX YaCTHII.
Kpyrabiit cton «®yHaameHTanbHbIe
B3auMoOaeuCcTBUA. EAnHCTBO
(bu3MUecKOU KapTUHBI MUpa»

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTHS aCTPOHOMHHU.
[IpuknamgHoe 1 MEUPOBO33PEHUYECKOE
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3HAYEHUE ACTPOHOMHMH. Bun
3B€3aHOTO HeOa. Co3Be3aus, IpKUe
3BE3/1bl, INIAHETHI, UX BUAUMOC
nBrokenne. CoaHeyHas cucreMa

56

Connne. ConHedHas aKTHBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

57

3BE3/bI, UX OCHOBHLIE
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJe0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHue 38€311. CoBpeMeHHbIE
MIPEACTABIICHUS O TIPOUCXOKICHUU U
spostrory CoJTHIA U 3BE31Q

58

Mneunsin [Iyre — Hama ['anakTuka.
TTonoxxenue u nBuxenue CoiHIIa B
lanaktuxe. ['anaktuku. YepHbie
JBIPBI B IAPAX TATAKTHK

59

Bcenennas. Pa3z0eranue ranakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3MyUYCHHE.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B 3KOHOMUYECKOH,
TEXHOJOTMYECKOM, COTMATLHON U
ATHYECKOH cdepax esTeIbHOCTH
YJeJoBeKa

52




O6o6maromuii ypok. Pombs 1 Mmecto
63 (U3UKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

O6o06maromuii ypok. Poib
64 ¢u3nveckoit Teopun B GopMUpOBAHIH
npeacTaBiIeHu 0 prU3nIecKoi

KapTUHE MHpa

O606maromuit ypok. Mecto
65 (u3nueckoi KapTUHbBI MHpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX MPEJCTABICHUN O IPUPOJC

66 PesepBHBIl ypok. MarautHoe nouie.

SHGKTPOMaFHI/ITHaSI HUHAYKOHA

PezepBHbiil ypok. Ontuka. OCHOBBI
67 CIeIUaJIbHON TEOpUHU
OTHOCHUTENILHOCTH

Pesepnsrii ypok. KBantoBas ¢usuka.
68 DJIeMEHTHI aCTPOHOMUH U
acTpopU3NKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

55



56



