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IHHOACHUTEJIBHASA 3ATINCKA

[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. /[l 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 npakTHkyma. 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 pasjena (temsl). Ilpu stom
1oJ1 paboTaMy MPaKTUKyMa MOHUMAETCS CAMOCTOSITEIbHOE UCCIIEI0BaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUa 6€3 MMOIIaroBO HHCTPYKLIMH.

B nporpamme no ¢usuke cucrema ydeHMYECKOIO 3KCIIEPUMEHTA, 1a00paToOpHbIX paboT U
IIPAKTUKyMa MpeACTaBiIeHa €AUHBIM NepeyHeM. BbeiOop TeMaTHKH ISl 3TUX BUJIOB YYEHHYECKUX
IPAKTUYECKUX PabOT OCYILIECTBISAETCS Y4aCTHUKaAMH 00pa3oBaTENbHOIO Ipoliecca UCXOIs U3
0COOEHHOCTEM MOYpOYHOIO IUIAHUPOBAHMS M OCHalleHWs KaOuHeta ¢usuku. Ilpu sTom
oOecrieynBaeTcss OBJIaJIEHUE OOYYAIOIIMMUCA YMEHUSIMH IPOBOJUTH MNpsIMbIE M KOCBEHHbIE
U3MEPEHHUs, UCCIENI0BaHMs 3aBUCUMOCTEN (M3MYECKUX BEIMYMH M IOCTAHOBKY OIIBITOB IIO
IIPOBEPKE IIPEIUIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAENAETCS PELICHUIO PACYETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
JUI pacu€THBIX 3a7ad IPUOPUTETOM SIBIIIOTCS 3aJauM C SBHO 3aJaHHON M HEABHO 3aJaHHOMU
¢u3n4ecKoil MOJIEINbIO, MO3BOJISIONINE MPUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO paszfenia Kypca, TaKk U MHTETpUpysd NPUMEHEHHE 3HAaHWM U3 pas3HbIX pas3nenos. s
KayeCTBEHHBIX 33/a4 TNPHOPUTETOM SBISAIOTCS 3aJaHUs Ha OOBsICHEHHE/NpecKa3aHue
NpoTeKaHust (U3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbiOopa
¢bu3nvecKoit MoIeH Ul CUTYalluU MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepualbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4yeOHOTO Tporecca Kypc (U3MKH YriIyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsS JOJDKEH HM3y4yaTbCs B YCIOBHUAX IPEIMETHOTO KabuHera. B kabunere
($U3UKN JOKHO OBITH HE00X0AUMOE Tab0opaToOpHOE 000PYIOBAaHKE JJIS BHIIOJIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YIEHHUYECKHUX OIBITOB, Ja0OpaTOPHBIX paboT W paboT MpaKTUKyMa, a
TaK)Xe JEMOHCTPAaLlMOHHOE 000pyI0BaHUE.

JemoHcTpaioHHOe 000pynoBaHue (QOpMUPYETCS B COOTBETCTBHU C MPUHIUIIOM
MUHUMAaJbHON TOCTATOYHOCTH U 00ecreuyrBaeT MOCTAHOBKY IEPEUMCIIEHHBIX B IpPOrpaMMme IO
¢u3nKe KIFOYEBBIX JAEMOHCTpALMH JJIsi HMCCICJOBAHUS HM3y4aeMbIX SBICHHH M IPOLECCOB,
SMIUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHECHHIA.

JlaGoparopHoe o0opynOBaHUE UIsl YYEHHUUECKHUX INPAKTUYECKHX paboT Gopmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OOEcleyuBaeTcsl B pacuéTe OAHOIO KOMIUIEKTa Ha ABYX
oOyuatoniuxca. Temarnyeckue KOMIUIEKTHI J1IaDOPaTOpPHOTO 0OOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOEHBl Ha KOMILJIEKCHOM MCIOJIb30BaHUHM AHAJOTOBBIX M LU(POBBIX NMpHUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJE IIU(PPOBBIX JIAOOPATOPHUIA.

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

(hopMHpoBaHHE UHTEpPECA U CTPEMIICHUS 00YJarOIIMXCsl K HAYYHOMY M3Y4EHHUIO PUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAydYHOM MeETOoJleé TMO3HaHusi M  (popMHpoBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa M3yuyeHUs OCHOB CTPOEHUs
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dbopMupoBaHHE YMEHHH OOBSCHATH SIBJICHUS C UCIOJIb30BaHUEM (U3MUECKUX 3HAHUHM U
Hay4HBIX JI0Ka3aTeNIbCTB;

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

pa3BUTHE MpPEACTaBIEHUN O BO3MOXHBIX c¢epax Oyaymed mnpodeccuoHaIbHON
NEeATeNbHOCTH, CBS3aHHBIX C (U3UKOM, IMOArOTOBKAa K JajbHEHIIeMy OOyuYeHHIO B 3TOM
HalpaBJICHUN.

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

puoOpeTeHue CUCTeMbl 3HaHUH 00 0oOLUX (U3MUYECKHX 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 JUISL IPUHATHUS NPAKTUUECKUX PEIICHUH B IOBCEHEBHON KU3HH;

OCBOEHME CIIOCOOOB pelIeHUs PA3JIMYHBIX 33a]au C SIBHO 33/JlaHHON (pU3HUECKON MOJENbIO,
3ajay, MOJPa3yMEBAIOLIMX CaMOCTOATENIBHOE CO3JaHue (QU3MUYECKOW MOJeNH, aJeKBaTHOU
YCJIOBHSAM 33J1auM, B TOM YHCJIE 33a]]a4 NHKEHEPHOT'O XapaKTepa;

MOHUMaHUe (PU3MYECKHMX OCHOB M TPHUHLMIIOB JEHCTBHS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTUYECKHX IPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILIYIO CPENLY;

OBJIAZICHUE METOJaMHU CaMOCTOSTENbHOIO IUIAHUPOBAHMS M MPOBEAEHUS (U3NYECKUX
SKCMEPUMEHTOB, aHalM3a W MHTEepIpeTanuy HWHQPOpMaluu, ONpeAeTeHUs JOCTOBEPHOCTU
IIOJIyUEHHOTO PE3yJIbTaTa;

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



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

B cootBerctBun ¢ TpeboBanusmu PI'OC COO yrnyOnéHHBI YpOBEHb H3Y4EHUS
yuyeObHoro mnpeamera «®Du3nKa» Ha YpPOBHE CpEOHEro oOmero oOpa3oBaHHMS BBIOMpAETCs
00yJaroNUMUCs, TUIAHUPYIOIIUMH TPOJIOJDKEHHE 00pa3oBaHUS IO CICIHUATBHOCTAM (U3UKO-
TEXHUYECKOTO MPOQHIISL.

Ha usydenne pusuku (yriryOon€HHBIA ypOBEHB) Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 vacoB (5 wacos B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEJICIIIO).

[Ipennaraemslii B mporpamme 1o (pusuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENb JElaeT BHIOOp MpoBeAeHUs JabOpaTOpHBIX paboT |
OTIBITOB C YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromnXcs.



COJEPKAHUE 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 n3MepeHns (U3NYECKUX BEIMYWH (QHAJIOTOBBIE W IHU(POBBIE 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, TPAHUIIbl €r0 NTPUMEHUMOCTH. Pu3nyeckas Teopusl.

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

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaKmMuKym.

W3mepenue cuibl TOKa W HaNpsDKEHUsS B IENMM TMOCTOSIHHOTO TOKa MpPH TOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBLHBIX TIPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil taboparopueit no ¢usnke. [Ipumepsl nuzmMepeHus GU3NUECKUX
BEJIMYHH ITPYU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKEHHE. (OTHOCHTEIBHOCTh MEXAHMYECKOTO JBIKEHHS. 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 MPOEKLIUU HA OCH CUCTEMBbI KoopauHaT. CII0KECHHUE NEePEMEILCHUN U
CJI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPAMOIMHENHOE JBIKEHHUE. 3aBUCUMOCTb KOOPJMHAT,
CKOPOCTH, YCKOPEHHUS U IyTH MaTepUallbHOW TOUKH OT BPEMEHH U UX rpaduKu.

CBobosaHOe majeHue. YCKOopeHHe CBOOOJHOro mnajaeHus. J[BukeHue Tena, OpOILIEHHOTrO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPANHAT, CKOPOCTU U YCKOPEHMsI MATEPUAIBHON TOUKH
OT BPEMEHH U UX I'papUKH.

Kpuonunelinoe nBukeHue. J[BUKeHUE MaTepUaIbHON TOUKHU [0 OKPYKHOCTH. YIJIOBas U
TuHeWHas ckopocTh. [leproa u uacrota oOpamienus. LleHTpocTpemMuTenbHoe (HOPMAalIbHOE),
KacaTeJIbHOE (TaHI€HIHAIBLHOE) U TIOJHOE YCKOPEHHE MaTepUalIbHON TOUKH.

TexHudyeckne yCTpPONMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CHUIOMETP, IBWKECHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE NTepejaul, CKOPOCTHBIE JIU(THI.

Jemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WITKOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl HccieI0BaHus IBUKECHUH.

Nnmroctpanys npeenbHoro nepexoaa U n3MepeHre MTHOBEHHOM CKOPOCTH.



[IpeoOpazoBanme IBUKCHHIA C UCTIOTH30BAHUEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

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

Hamnpagnenue ckopocTH py JBUKEHUHU MO OKPY>KHOCTH.

[IpeoOpazoBanme yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTed, TPACKTOPHUI, CKOPOCTEN NBUXKEHUS OJTHOTO M TOTO K€ Telila B Pa3sHBIX
cUcCTeMax OTCUETa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LIENIbIO ONIPE/IETICHUSI MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHus TMpH MPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JBIDKEHUU  II0
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUU.

N3mepenue yckopeHHus: cCBOOOTHOTO MasieHus: (PEKOMEHI0BAaHO HCI0JIb30BaHUE U(PPOBOH
nabopaTopun).

N3ydenue nBuxkeHHUs Tena, OPOIIEHHOrO ropu3oHTanbHO. [IpoBepka runoressl o nNpsMoi
MIPOMOPLIUOHAIBHOM 3aBUCUMOCTH MEX]y JAIIbHOCTBIO TOJIETA U HAYAJIbHOM CKOPOCTHIO Tea.

N3yueHnue nBuKeHMs Teja 1o OKPY>KHOCTH C MTOCTOSIHHOM MO0 MOJYIIO CKOPOCTHIO.

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 HploTOHA AJ1s1 MaTEepUAIbHBIX TOYEK.

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

Cuna TsKkecTH. 3aBUCHUMOCTh YCKOPEHHs CBOOOJHOTO TaJeHUs OT BBICOTHI HaJ
MOBEPXHOCThIO IJIAHETHI M OT reorpaduueckoil mupoThl. J[BikeHue HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMudeckast CKOPOCTb.

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

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs CKOJBXKEHUS M CHJIA TPEHUS IOKOS.
Kosddunument tpenus. Cuiia conpoTUBIEHUS NpU ABIKEHUU Tella B KUAKOCTU WM Trasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Janenue. ['unpocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECChl: MOAUIMIHUKH, JIBHKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

Habntonenue ABMKEeHUS Tel B MHEPIHAIBHBIX M HEUHEPIHAIBHBIX CUCTEMaX OTCUETA.

[IpuHUIKIT OTHOCUTEIBHOCTH.

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

CpaBHEHME PaBHOAECUCTBYIOIIEH MPUITOKEHHBIX K T€Ny CHII C IIPOMU3BEIECHUEM MacChl Tea
Ha €ro YCKOPEHHUE B UHEPIUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMO/ICHCTBUS TEIL.

N3mepenune macc 1o B3auMoIeHCTBUIO.

HesecomocTs.



Bec tena npu yckopeHHOM MOABEME U MAJICHUU.

[leHTpOoOEIKHBIE MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TIOKOs1, KAUEHUS U CKOJIbKCHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenne paBHOICHCTBYIOMIEH CHJI IPU IBMYKEHUH OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

[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.

N3yuenune nBUKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOM Uepes JErkui 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.

B3anMHbIe npeBpaleHns KMHETHUYECKOM M NOTEHIMAIBHOW 3HEPruil NpU JEHCTBHM HaA
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 ABMkeHHE. 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 cmocoObl 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 JaBICHHUEM M CpEAHEH KWHETUYECKOM SHEpruedl MoCTynarelbHOTO
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.



TexHuueckue 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. 3ajaHe  BHENIHUX  YCIOBHM  JUIs
TEpMOJMHAMUYECKON  cHCTeMbl. BHemHue ©  BHyTpeHHHE mapaMmeTpbl. Ilapamerpsl
TEPMOJUHAMUYECKON CHCTEMBI KaK CPEAHHE 3HAUYEHUs BEJIUYMH, OMHCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

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

Mogenp uaeanpHOrO rasa B TEPMOJAMHAMUKE — CHCTEMAa YpPaBHEHMIl: ypaBHEHHE
MenneneeBa—KianeiipoHa U BBIpaKEHHUE ISl BHYTPEHHEW >HEPruul. Y CIOBUS MPUMEHHUMOCTH
9TOM MOJENN: HHU3Kasg KOHLEHTpalus 4YacTULl, BBICOKHME TeMIeparypbl. BeipaxkeHue mis
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 OHHEPruM TEepPMOJIMHAMHUYECKOU
cucTteMbl 6e3 coBepieHus padoThl. KoHBEKIuS, TEIIONPOBOIHOCTD, U3Iy4YCHHUE.

KosnuectBo Temnotsl. Temno€MKOCTh Tena. YAelnbHas W MOJSpHas TEIUIOEMKOCTH
BellecTBa. YpaBHeHHe Maiiepa. YienbHas TemsoTra cropanusi ToruBa. Pacuér kommyectBa
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 IIPOIIECCOB: YEpe3 3a/JlaHHOE
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 kommneHcanuu (Kmaysumyc).
HeobpaTumocTh TpUpoIHBIX TIPOIECCOB.



[Tpunnume! gerctBus TermtoBbix MmamuH. KIT/I.

MakcumanbHoe 3Hauenue KII. [Hukn Kapno.

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

TexHuueckre yCTpOMCTBA M TEXHOJOTHYECKUE MPOIIECCHI: XOJOAMIBHUK, KOHAUIIMOHED,
TU3ENbHBIA 1M KapOIOpaTOpHBIA JIBUTaTeld, NapoBas TypOMHA, TOJYy4YE€HHUE CBEPXHUZKUX
TeMIeparyp, YTHIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOTO HAacoca,
yTHIM3aus OMOOPTraHUYECKOTO TOTUIMBA JIJIsl BHIPAOOTKH «TEILJIOBOM U AJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenue temiiepaTypsl py aquadaTHIeCKOM PAaCIIUPEHUH.

Bosgymnoe orauso.

CpaBHEHHE YIENbHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEHN 3HEPrUu.

UccnenoBanue agunabaTHOro mporiecca.

KomnsroTepHbie MOJIeH TETUIOBBIX IBUTATENCH.

Yuenuueckuii skcnepumenm, nabopamopusie pabomuvt, nPAKMUKyM.

N3mepenue ynenbHOM TEMI0OEMKOCTH.

UccnenoBanue mpoiiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agunabaTHOTO mporiecca.

N3yuenne B3aMMOCBSI3M DHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUSA 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
JABJICHUST HACBIIIEHHOTO Tapa OT TEMIIepaTyphbl, UX HE3aBUCUMOCTHb OT 00BhEMa HACBIIIECHHOTO
napa. 3aBUCUMOCTb TeMIIEpaTyphbl KUIIEHUSI OT JABJICHUS B )KUIKOCTH.

BnaxxHocth Bo3yxa. AGCOJIFOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTb.

TBépnoe Teno. Kpucraimmueckue u amopdHbie Teiaa. AHM30TPOINS CBOMCTB KPUCTAIIOB.
[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.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWM YaCTHI] 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 UCKPUBIEHHOM MTOBEPXHOCTHIO xKuakocTh. dopmyia Jlamaca.

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

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBILLIEHHBIX TAPOB.

Kunenue. Kunenue npu noHuKE€HHOM JIaBJICHUH.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.



OnpITHI C MBUIBHBIMU INIEHKAMHU.

CmauuBanue.

Kanunnsipueie siBieHus.

Moneny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl I3MEpPEHUS BIAKHOCTH.

WccnenoBanue HarpeBaHus U IUIaBJICHUS KPUCTAUIMUYECKOTO BELIECTBA.

Bunst nedopmarnuii.

Habmoienne Maibix aqedopmaituii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenne 3aKk0OHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbA.

N3yuenune CBOKCTB HACBIIEHHBIX ITAPOB.

N3mepenue abCcoOTHON BIaKHOCTH BO3/lyXa U OLIEHKA MAcChl apoB 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 e€ MpOSBICHUs. DIEKTPUYECKUN 3apsan. J(Ba BUAA SIEKTPUUYECKUX
3apanoB. IIpOBOTHWKM, IUAIIEKTPUKH M MOJIYIPOBOJHHUKH. DJIEMEHTAPHBIN DSJIEKTPUUYECKUN
3aps. 3aKOH COXPAHEHUS AIEKTPUYECKOTO 3apsia.

B3aumopericteue 3apsinoB. Toueunsie 3apsiabl. 3akoH KyoHa.

DnekTpuyeckoe noJie. Ero neiictBre Ha JIEKTPUUYECKUE 3aPSIIbl.

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

[ToTeHUManbHOCTh ANEKTPOCTATUYECKOTO NOJIA. Pa3HOCTh MOTEHUMANIOB U HaIpsDKEHHUE.
[loreHumaneHass  »sHeprus  3apAja B DJIEKTPOCTAaTUYECKOM  IIOJIE. [ToTenuman
ANEKTPOCTATUUECKOr0 ToJsA. CBsA3b HANPSHKEHHOCTU MOJISI M Pa3sHOCTH IMOTEHUMAIOB IS
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJIHOTO, TaK U HEOTHOPOJIHOTO).

[IpuHUHMI Cyneprno3uIuu JIEKTPUYECKUX MTOJIEH.

[Tone toueunoro 3apsima. 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 MOJIE. Y CIIOBUE PABHOBECHS 3apsI/I0B.

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

Konpnencarop. DneKTpoEMKOCTh  KOHJEHCATOpA. ONEeKTpOEMKOCTh  IUIOCKOTO
KOHJIEHCATopa.

[TapannensHoe  coenuHeHue  KoHAeHcaropoB.  [locnenoBarenbHOE — CO€OUMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCaTopa.

JIBrKeHME 3apsyKEHHON YacTULIBI B OJHOPOJHOM IEKTPUYECKOM II0JIE.

TexHudeckne yCTpONCTBA M TEXHOJOIMYECKHE IPOLIECCHI: JIEKTPOCKOI, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE AJIEKTPONIPUOOPOB, KOHJIEHCATOPLI, reHepaTtop Ban ne
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 IIOJIE.

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 OIS 3apsKEHHOTO KOHAEHCATOopa.

3apsaka u pa3psKa KOHIEHCATopa Yyepes pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

OneHka cul B3aMMOJICHCTBUS 3apsKEHHBIX Tell.

Habmronenue npeBpalieHnst SHEPruu 3apsKEHHOTO KOHJIEHCATOpa B DHEPTUIO M3ITyYeHUs
CBETOJINO0/1A.

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. [TocTosSHHBIN 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 JUIMHBl M IUIOIIAAU IOINEPEYHOIO0 CEUEHHUs. Y AEIbHOE CONPOTUBICHUE
BEILIECTBA.

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

PaboTa anekTpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MOonIHOCTb 3JEKTPUYECKOTO TOKA. TernoBas MOLHOCTG, BbIIEIsIEMAst 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.

TexHnueckre yCTpOMCTBA M TEXHOJOTHMYECKHME IIPOLIECCHI: aMIIEpPMETP, BOJBTMETP,
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 MPOBOJAHUKOB OT JUIMHBI, IUIOLIATA
MOINEPEYHOI0 CEYEHUsI U MaTepHaa.

UccnegoBanue 3aBUCUMOCTH CWJIBI TOKa OT CONPOTUBICHHUS TP  TOCTOSIHHOM
HaIPsKEHUU.

[Ipsimoe m3mepenne DJIC. KopoTkoe 3aMblkaHHE TaJIbBAHUYECKOTO AJIEMEHTa M OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Crioco0bl coeTMHEeHUs UCTOYHUKOB ToKa, DJIC Oarapeii.

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

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenpHOro CONpOTUBIIEHUS IIPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMITbl HAKaJIUBaHMSL.

YBenuueHue npezena u3MEpeHus amnepmeTpa (BOJIbTMETPA).

N3mepenue 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenoanue 3aBucumoctu D/1C raibBaHMUECKOT0 3JIEMEHTA OT BPEMEHH NPU 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 paznuunslx cpeoax.

DnexTpuyeckass NPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs IMPOBOJUMOCTH
TBEPABIX ~ METAJIOB.  3aBUCUMOCTh  CONPOTHBIEHUS  METaNIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOJHHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

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

DnekTpudyeckrii TOK B razax. CaMOCTOSITENbHBII M HECAMOCTOATENIbHBIN pa3psijl.
PaznuuHble TUIIBI CaMOCTOSTENBHOTO paspsiaa. Monuus. [1nazma.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TIa30opa3psaHble JIAMIIbI,
AIIEKTPOHHO-JTy4eBasi TPyOKa, MOIYHNPOBOJAHHUKOBBIE NMPUOOPHI: IUOJ, TPaH3UCTOp, (poTomuon,
CBETOJMOJ, TallbBaHWKa, padUHUPOBAHUE MEIU, BbIIUIABKA AQJIIOMHUHHUSA, JJIEKTPOHHAS
MHKPOCKOTHS.

emoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsl 3ekTposinza Dapanes.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

CpaBHEHME IPOBOIUMOCTH METAJLJIOB U TIOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

Habmronenue snextponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COMTPOTHUBIICHHS] 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  ¢usznyeckux BenuduH. OlleHKa TpaHUI
IIOIPELIHOCTEN.



[IpoBeneHne KOCBEHHBIX W3MEPEHHWH, WCCICIOBAaHWA 3aBHCHUMOCTEH  (pU3MUecKux
BEJIMYHUH, MPOBEPKA MPEATIOKEHHBIX TUIOTE3 (BBIOOp M3 paldOT, ONMMCAHHBIX B TEMATUYECKHUX
pazzaenax «Y4eHUUECKUi SKCIIEPUMEHT, Tab0paTOpHbIE pabOThI, MTPAKTUKYM»).

MexnpeamerHble CBSI3HU.

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 MEMO008 HAYUHO20 NOZHAHUA:
SBIICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BEIUYMHA, 3aKOH, Teopws, HaOIroIeHHeE,
AKCIEPUMEHT, MOJIETIUPOBAHUE, MOJEIb, U3MEPEHNE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTENbHbIE
puOopsl, UPpoBas 1adopaTopusl.

Mamemamuka: peiuieHue cucteMbl ypaBHeHui. Jlunelinas QyHkuus, mapaboua,
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: mexanndyeckoe JBUKEHHE B KUBOU mpupoae, tuddysus, ocMoc, TemIoooMeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHNYECKOT0 TOIJIUBA JJIS BBIPAOOTKH «TEIUIOBOW» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIIpHBIE SBJICHUS B PUPOJIE, IEKTPUUECKHUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, oJydeHre HaHOMAaTepHaJloB, TETJIOBbIE CBOMCTBA TBEPABIX T, KUJIKOCTEH U
ra3oB, OKHUJKHE KPHUCTaUIbl, »JJIEKTPUYECKHE CBOMCTBA METAJUIOB, d3JIEKTPOJIUTHYECKAs
JMCCOLIMAIls, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOTIIHS.

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

Texnonozua: npeoOpa3oBaHue IBUKEHHUN C UCIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOro U
KUAKOTO TPEHHs B TEXHUKE, CTAaTUYECKHME KOHCTPYKUMU (KPOHIITEHH, peméryaThie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS! MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET
U Jpyrue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOI XOJIOJUJIBHUK,
KOHJUIIMOHEP, TEXHOJOTUU TIOJyYEHHUSI COBPEMEHHBIX MAaTepualioB, B TOM 4YHUCIIE
HAaHOMATEPUAJIOB, U  HAHOTEXHOJIOTHH,  DJJEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPOIPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOJHIUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHamMuKa.

Tema 4. Maznummnoe none.

B3aumopeiicTBie MOCTOSIHHBIX MAarHUTOB M MPOBOJHHMKOB C TOKOM. MarHuTHoe IOJI€.
Bekrop marauTtHOM nHAyKUud. [IpuHIMO Cyniepno3uuyy MarHUTHBIX MoJieH. JIMHUKM MarHuTHOM
WHIYKIUU.

MarautHoe Tojie TPOBOJAHHMKA C TOKOM (MIPSIMOTO MPOBOJHUKA, KATYIIKH M KPYTOBOTO
BUTKa). OmBIT DpcTena.

Cuna Amrnepa, e€ HanpaBJI€HUE U MOYJIb.

Cuna JlopeHua, e€ HampaBlieHHE W MOJYJb. JIBWKEHUE 3apsKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mose. Pabota cuiel JlopeHra.

MarnuTHoe noJie B Beuectse. @eppoMarHeTHKy, napa- U 1uaMarHeTUKH.



TexHuueckre yCTpPOWCTBA M TEXHOJOTHYECKHE TMPOIECChl: NMPUMEHEHHE MOCTOSHHBIX
MarHuTOB, DJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JJICKTPOABHUraTelnb SKOOH, YCKOpUTEIN
3JIEeMEHTapHBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO IIOJI1 TIOJIOCOBOTO U IOJKOBOOOpPa3HOIO
MOCTOSTHHBIX MarHUTOB.

Kaptuna nuHM MarHUTHOM WHAYKUIMUA TOJsA JUIMHHOTO TPSIMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIITKUA C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

HaGnronenue nBuKeHUs Mmydka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMNO efCTBUS IEKTPOU3MEPUTENBHOTO TPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanne MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoicTB (heppoMarHeTUKOB.

HccnenoBanue AeMCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunsl Amimepa.

N3yuenne 3aBUCHMOCTH CHIIBI AMITepa OT CHUJTBI TOKA.

Onpenenenre MarHMTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SIBrieHne HAneKTpOMarHUTHOW WHAYKIWU. [loTok Bekropa marHuTHOW MHAYKIMU. DJC
WHAYKIIMU. 3aKOH 3JIEKTpOMarHUTHOW uHaykuuu Papanes. BuxpeBoe snekTpuyeckoe IMoJIe.
Toku Dyko.

OJIC MHAYKIMHY B MPOBOIHUKE, IBIKYIIIEMCS B OJHOPOIHOM MarHUTHOM TI0JIE.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karymika HMHAYKTMBHOCTM B LENM IMOCTOSHHOTO TOKa. JSIBieHue
caMmouHAyKIuu. IJIC caMOUMHIYKIIUH.

OHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOUECCHl: HWHAYKIMOHHAS II€Yb,
COJICHOU/I, 3alIUTa OT MIEKTPU3ALNHU TEJ NPU IBUKEHUH B MATHUTHOM 110JI€ 3EMIIH.

Hemoncmpauuu.

Habmronenue siBjaeHMs 3J€KTPOMArHUTHOW MHYKIIHH.

UccnenoBanue 3aBucumoct IDJ{C HMHAYKIMU OT CKOPOCTHM HM3MEHEHHS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tagenune MarauTa B alOMUHUEBOH (MeAHOM) TpyOe.

SIBneHue caMOMHIYKIUH.

Uccnenoanue 3aBucumoctu J/]C caMOMHIYKIHMHU OT CKOPOCTH M3MEHEHHUs CHJIbI TOKa B
LIETIH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyMm.

HccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIINH.

Onpenenenre UHIYKIUKA BUXPEBOTO MATHUTHOTO TOJISL.

UccnenoBanue siBIIEHUS CAaMOUHTYKIIUH.

COopka MoenH dNIEKTPOMArHUTHOTO TeHepaTopa.



Paznea 5. KosieOaHnusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOJHBIE KOTEOAHMUS.

l'apmonnueckue  konebanus.  KuHematnueckoe W JUHAMHUYECKOE  OINMCAHHE.
OHepreTuyeckoe OmnucaHue (3aKOH  COXpaHEHUS  MEXaHU4eCKOW dsHepruu). BeiBox
JMHAMUYECKOTO ONHMCAaHUS TapMOHWYECKMX KOJeOaHWd M3 HX OHEPreTHYEeCKOTO U
KMHEMAaTUYECKOTO OMUCAHUSI.

Ammuatyna u ¢asza kosjebanuid. CBsi3b aMIUTATYNIBI KOJICOAHWH MCXOJHOW BEIMYUHBI C
aMIUIUTYy1aMU KoJie0aHui €€ CKOPOCTU U YCKOPEHUS.

[lepuon u wactora kosiebanuii. [lepron ManbIx CBOOOAHBIX KOJIEOAHUN MaTEMaTHYECKOTO
MasTHUKa. [lepro cBOOOIHBIX KOJIEOAHUN MPYKMHHOTO MasiTHUKA.

[lonsitTie o 3aryxaromux KosneOaHusX. BblHyXkaeHHble KosneOaHus. PesonaHc.
Pe3onancHas kpuBas. BnusiHue 3atyxaHust Ha BUJ pe30HAHCHOM KpUBOW. ABTOKOJIE€OaHUS.

Texnuueckne yCTpONHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, 4Yachl, Kadelwu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

emoncmpayuu.

3amuch Kone0aTeabHOr0 ABIKEHHUSL.

Habmronenne He3aBUCHMOCTH MepHOJia MaJIbIX KOJIEOAHUN I'py3a HA HUTH OT aMIUIMTY/IbI.

HccnenoBanue 3aTyxarmux KoyeOaHWi W 3aBUCUMOCTH TIEPHO/Ia CBOOOIHBIX KOJeOaHMi
OT COMPOTHUBIICHUS.

UccnenoBanue konebaHWil rpy3a Ha MAacCUBHOM MpYXHMHE C LEIbI0 (popMUpoBaHUs
Mpe/icTaBiIeHU 00 uaealbHON MOJENN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpU KoJIeOaHUsAX Ipy3a Ha IPYKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

N3ydenue 3ak0HOB JBUKEHUS Tejla B X0Jie KoJieOaHUi Ha ypyrom mojiBece.

W3ydeHue NBUKEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHU.

HccnenoBanue BBIHYKICHHBIX KOJICOAHU.

Tema 2. dnekmpomaznummsle Ko1e0anus.

Konebarenbubiit  koHTYp. CBOOOAHBIE 3IIEKTPOMArHUTHBIE KOJeOaHUS B UACATHLHOM
kojebatenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIMTYIbl 3apsda KOHAEHCATOpa C
aMIUIUTYIOM CHIIBI TOKA B KOJIEOATETbHOM KOHTYpeE.

3aKOH COXpaHEHUsI SHEPTUU B U€aIbHOM KOJebaTeIbHOM KOHTYpE.

3aryxawiue 9JIeKTPOMarHuTHbe KojeOaHus. BbIHYXJEHHBIE AIIEKTPOMAarHUTHBIC
KoJeOaHusl.

IlepemenHbIli TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JEHCTBYIOIIEE
3HAUEHHUE CHJIbI TOKA M HAMPSHKEHUS MPU Pa3IUdHON (hopMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT
BPEMEHH.

CuHycougalbHBIA TEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP U KATYyIlIKa MHAYKTUBHOCTH
B LIENIM CUHYCOMJIAJIbHOTO NIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsuKEHUI.

Wneanbublii Tpancdopmatop. [IponsBoacTBo, nepeaada U noTpediaeHUe AIEKTPUUYECKON
SHEPIuH.



DKOJIOTHYECKUE PUCKHU TPU MPOU3BOJACTBE 3JIEKTpo3HEepruu. KynbTypa HMCHOJIb30BaHUS
AJIEKTPOIHEPT U B IOBCEAHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: JIEKTPUUYECKUN 3BOHOK,
reHepaTop NepeMEHHOr0 TOKa, JIMHUHU JIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHUI OT MHAYKTUBHOCTH H EMKOCTH KOHTYpA.

OcuumiorpaMmsbl 3JIEKTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroOIUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenb 37eKTpOMarHuTHOTO reHepaTopa.

Brinyx1eHHBIE CHHYCOUAAIbHBIC KOJICOAHMS.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B IIETH MEPEMEHHOTO TOKA.

Pe3onanc npu mocnegoBaTeNIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOpA.

VYCeTpoiCcTBO M IPUHIIUIT JIEHCTBUS TpaHchopmaTopa.

Mogenb TUHAN SIEKTPOTIepEauH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomesl, npaKmuKym.

N3yuenune Tpanchopmatopa.

HccnenoBanue nepeMeHHOrO TOKa 4epe3 MOCeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYIIKy U PE3UCTOP.

Habntoienue 3ekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOUHHUKOB CBETA B IIEMH NIEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 31eKmpoMaZHUmMHbLE 60IHBL.

MexaHudeckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHus. l[lomepednsle M NpoAOJIbHBIE
BOJIHBL. [leprnon, ckopocTh pacnpoCTpaHeHHs U JUIMHA BOJHBIL. CBOMCTBA MEXaHWYECKUX BOJIH:
OTpaKeHHUE, IpeJIoMIIeHUE, HHTep(epeHns u TudpaKius.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPE/Ibl.

DNEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHUS M3JIY4Y€HHsl 3JIEKTPOMATrHUTHBIX BOJH. B3anmuas
OpHUEHTALIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPAaXEHUE, IPEJOMIICHHE, NOJSpU3aLus,
uHTephepeHIus u qudpakims.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 37IeKTpOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUHMIBI painOCBS3U U TeNEeBUACHUS. Paaronokanusi.

DIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKaOUIEH Cpeibl.

TexHnueckre yCTpOWCTBa U NMPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
pagap, paguonpuéMHHUK, TeleBU30p, aHreHHa, tenedoH, CBY-meub, ynbTpa3ByKoBas
JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Hemoncmpayuu.

OO0pazoBaHue U pacpoCTPaHEHUE TIOTIEPEYHBIX U MPOI0JIbHBIX BOJH.

Konebmtomieecs Teno kak HCTOYHHUK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOaHH.

Habmonenne oTpaxkeHus U IpeIoMIICHUS MEXaHUYEeCKUX BOJIH.

Hab6monenue natepdepeHnn U Judpakini MEXaHHUYECKUX BOJIH.

AKyCTHUECKHI pE30HaHC.



CBoiicTBa yibTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue CBS3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOU
KOJIEOaHU.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE,  IPEJIOMIICHHE,
noJisipu3anys, Audpakuus, aTephepeHITHs.

O6napyxeHue nH(ppakpacHOTro U yIbTPadUOIECTOBOTO U3TyUECHUH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmukKym.

N3yuenue napameTpoB 3BYKOBO BOJIHBI.

N3yuenue pacipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssmonuHelHOE pacnpoCcTpaHEeHUE CBeTa B OJHOPOJIHOM cpene. Jlyd cera. ToueuyHsblit
HCTOYHHUK CBETA.

Otpaxkenue cBeTa. 3akoHbBl OTpaxeHHs cBera. [locTpoeHue u300pakeHUN B IIJIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomiienne cBeta. 3akOHBI MpeJIOMIICHUS CBeTa. AOCONIOTHBIM  TOKa3aTesb
npenomieHusi. OTHOCUTENBbHBIM MoOKa3zaTenb mnpenomiieHus. [[oCTOAHCTBO YacTOThI CBETa M
COOTHOIIEHUE JUIMH BOJIH MPHU MEpPEeXo/ie MOHOXPOMATUYECKOTO CBETa yepe3 I'PaHully pasjeia
JIBYX OMTUYECKUX CPE]I.

Xon mydeii B nmpusme. ucnepcus csera. CinoxHelii coctaB Oenoro cBeta. L[Ber.

[TonHoe BHyTpeHHEE oTpakeHue. [IpeaenbHbIi yroJl MOJHOIO BHYTPEHHETO OTPAKEHHUS.

Cobuparonue W paccewBaromive JHH3bL. ToHkas mnuH3a. DoKycHOe paccTosHHUE WU
ONTHYECKasi CHJIa TOHKOHM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS TOHKOU CheprUuecKoit
JIUH3BI OT €€ T€OMETPUH U OTHOCUTENILHOTO MOKa3aTessl MPeJoMIICHUsI.

dopmysia TOHKOH JUH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xon Jiyda, OpOIIeANIEro JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTHUYECKOHN OCH.
[TocTpoenne n3o0pakeHUI TOYKNA U OTPE3Ka MPSIMONA B COOMPAIOIINX U PAaCCEUBAIONTUX JIMH3AX
U UX CUCTEMaX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. ['1a3 kak onTuyeckas cucreMa.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BomnoBas ontuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIOJICHUSI MAaKCUMYMOB M MHUHUMYMOB B HUHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOTEPEeHTHBIX HCTOYHHUKOB. [IpuMeps! kitaccnyecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuust cBera. [udpakuuonnas pemeéTka. YcIoBuUe HaOMIOIEHUS TJIaBHBIX
MaKCHUMYMOB TpH MaICHUU MOHOXPOMATHYECKOTO CBEeTa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

Texuuyeckre yCTpONCTBA M TEXHOJOTMUYECKHE TPOIECCH: OYKH, JIyNa, MEPUCKOIL,
doToanmapar, MHKPOCKOM, MPOEKIMOHHBIN armapar, MPOCBETIEHHUE ONTHKH, BOJOKOHHAs
ONTHKA, TU(GPAKIIMOHHAS PELIETKA.

Jemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npenoMieHus CBETa.

HabnroneHue nmoaHOro BHYTpEHHEr o OTpakeHus. MoJienb CBETOBO/IA.

HccnenoBanue xo1a CBETOBBIX MTYYKOB Yepe3 MIOCKONApaUIEIbHYIO IUIACTUHY U TPU3MY.

HccnenoBanue cBOWCTB M300paKeHUI B JTMH3aX.

Monenu MUKpOCKOIIa, TEIECKOTIA.

Habmonenue nunatepdepeHmun cera.



Habnronenue BeTOB TOHKUX TUIEHOK.

Hab6monenue nudpakiuu ceera.

Nzyuenne qudpakiimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIIeKTpa.

HaGnronenue aucnepcun ceerta.

Habmronenue nonsipusanuu cBera.

[TpumMeneHue MOMSPOUIOB [T U3YYCHHUS MEXaHNUECKUX HATPSHKCHHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3mepenue nokaszaTesis IpeJOMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PacCTOSIHUSL OT BEIECTBA (HA MPUMEPE KUIKUX
JIUH3).

N3mepenune GoKycHOTO pacCTOSIHUS paCCEUBAIOIIMX JIMH3.

[Tonyuenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKajia U JIMH3bI.

[Tonyuenue n300paxxeHus B cucTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeecKOnu4eCKUX CUCTEM.

Habmonenue nudpakunu, nuaTepdepeHIInm 1 MoJIsipu3aluu CBeTa.

N3ydenue nonsipuzanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydenne nntepdepeHIinm J1a3epHOro U3JIyUYeHUs Ha IBYX LIEJIsX.

Hab6nronenue nqucnepcum.

Ha6nronenue u uccnenoBanne nudpakiimOHHOTO CIIEKTpA.

N3mepenne JiMHbI CBETOBOW BOJIHBI.

[Tonyuenue criekTpa U3Ty4eHHUs] CBETOMO/1a TPU MOMOIIHN TU(PAKIIUOHHON PEIIETKH.

Pa3znesn 6. OcHOBBI cienMaJIbLHOH TEOPHUH OTHOCHTEILHOCTH.

['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM TeopuHn
OTHOCUTENIbHOCTH.

[IpocTpancTBeHHO-BpeMEeHHOM  WHTepBaid. [IpeoOpazoanusi  Jlopenna.  YcimoBue
NPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJUIeHHe BPEMEHH U COKpallleHHe
JUIAHBI.

DHeprus U UMIYJbC PEIATUBUCTCKOM YaCTULIBI.

CBs13b Macchl € YJHEPrUel U UMITYJILCOM PENIITUBUCTCKON YaCTUIbl. DHEPrus MOKOSL.

Texuuyeckre yCTpONCTBA M TEXHOJOTHYECKHE MPOLECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsXKEHHBIX YaCTHII.

Y4eHnueCcKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

Omnpenenenre UMIyabCa U PHEPTHHM PENATUBUCTCKUX 4acThll (o QortorpadusiM TpexkoB
3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznea 7. KBantoBasi pusuka.

Tema 1. Kopnyckynaphno-601no0860ii oyanusm.

PaBHOBecHOE TEIUIOBOE U3Ny4YeHHE (M3IydeHHE aOCONIOTHO UEPHOro Tena). 3aKoH
cMemenus Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBL. DHEPrust U UMITYJIbC (POTOHA.

®otosdpdext. Onbithl A. I'. CroneroBa. 3akoHbl poTOdPdekTa. YpaBHeHHe DHHIITEHHA
s porodrdpdexra. «Kpacnas rpannna» Gotorddexra.

JlaBneHue cBeTa (B YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO MOTJIOUIAIONIIYI0 U
a0CoJIIOTHO oTpaskarollyto nmosepxHocts). OnbiThl I1. H. JIebenena.



BosHoBBIE cBoOlicTBa yactul. Bosnbl ne bpois. [Inuna BosnHbI ne bpoins m pasmepsl
o0nacTH  JOKaNM3alMK  ABIDKYyHIeHcs  vacTUibl.  KopmycKynsipHO-BOJHOBOM — Jyallu3M.
Judpakmus 37eKTPOHOB Ha KPUCTAJIAX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHomenus: Heonpeaenénnocrei I eitzendepra.

TexHuueckre yCTpONCTBA M TEXHOJOTUYECKHE IMPOIECCHI: CHEKTPOMETpP, (POTORNIEMEHT,
($hoTOIATUNK, TYHHEIBHBIA MUKPOCKOII, COJTHEYHAS OaTapesi, CBETOIHOI.

Jemoncmpayuu.

D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDeKTa.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS TOJTYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceeroauo.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

Uccnenosanue gporopesucropa.

N3mepenue nocrosiuao# [1nanka Ha ocHOBe uccnenoBanus GoTodrddexra.

HccnenoBanue 3aBUCMMOCTH CHITBI TOKA YEPE3 CBETOAMO] OT HAMPSKEHUSI.

Tema 2. Quszuka amoma.

OneIThI MO MCCNEAOBaHUIO cTpoeHus atoMa. [Tnanerapuas moaens atoma Pesepdopra.

[loctynatel bopa. U3nydyenue u morjouieHue (GOTOHOB MPHU MEpPeXoje aroMa C OJHOIrO
YPOBHS SHEPTUHU HA APYTOM.

Buner ciekrpoB. CriekTp ypoBHEH 3HEPTUM aTOMa BOAOPOIA.

CrnoHTaHHOE U BBIHYXIECHHOE U3JTydyeHHe cBeTa. Jlazep.

TexHuyecknue YCTpOMCTBA W TEXHOJIOTMYECKHE TPOIECCHI: CHEKTPAJIbHBIA aHaIu3
(cexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mogenb omnbiTa Pezepdopaa.

HaGnronenue nuHeHvaThIX CIIEKTPOB.

VYCeTpoiCTBO U IeHCTBHE CUETUYMKA HOHU3UPYIOIINX YACTHULL.

Ornpenenenre JUIMHBI BOJHBI JJA3EPHOTO U3JIyYEHHUS.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

HaGnronenue nuHeH4YaToro CrexkTpa.

HccnenoBanue criekTpa pa3pexeHHOr0 aTOMapHOIo BOJOPOJA U M3MEPEHHE MOCTOSHHOMN

PunGepra.

Tema 3. @uzuka amomno20 A0pa u INEMEHMAPHLIX YACHUY,.

Hyxnonnas monens snpa ['eitsenbepra—MBanenko. 3apsia sapa. MaccoBoe 4HCIO sijipa.
H3oTomsl.

PaguoaktuBHOCTB. Asba-pacnaj. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaz. I'amma-
U3ITy4YeHue.

3aKOH pPaJUOAKTHBHOIO pacnaga. PaavoakTtuBHble H30TONBI B Ipupone. CBoicTBa
HMOHU3UPYIOLIETO U3Iy4YeHUs. BiusHue paquoakTUBHOCTH Ha KMBBIE OPraHu3Mbl. EcTecTBEHHBIN
¢doH uznydenus. JJozumerpus.

DHeprus cB3M HyKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl sapa.

Snepusle peakuuu. Jlenenue u cuHTe3 sAnep. SnepHele peakTopbl. IIpoGnemsl
YIPaBISIEMOTO TEPMOSACPHOTO CHHTE3a. OKOJIOTMYECKHE AaCHEKThl pPa3BUTUS  AJIEPHOMN
SHEPrEeTHKHU.

MeTo1pl perucTpanyy U UCCIEAOBaHMs dJIEMEHTAPHBIX YACTHII.



OyHIaMEHTAJIbHBIE B3aUMOJCHCTBUA. bapuoHbl, ME30HBI U JIeNTOHBI. [IpencraBiienue o
CrannapTtHoil Mosienu. KBapk-riat0oHHAs MOJIEIb apOHOB.

®usuka 3a npeaenamu CtanaapTHod mojenu. TEémHas Matepus U TEMHAs SHEPIUsL.

EnuncTBO (hmznveckoit KapTHHBI MHpA.

TexHuueckne ycTpOWCTBA M TEXHOJOTHYECKUE MPOIECCHI: JO3UMETpP, kKamepa BuibcoHa,
SNIEPHBIA  pEaKTOp, TEPMOSICPHBIA peakTop, aroMHas OoM0a, MarHHTHO-PE30HAHCHAs
ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOTpadusm).

UccnenoBanue paanoakTuBHOTO (hoHA C UCTIOIB30BAHUEM JO3UMETPA.

N3yuenune noryorieHus: 6eTa-4yacTull aTFOMHUHHEM.

Pa3nes 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3NKH.

Otanbl  pa3BUTHSA  acTpoHOMuHW. [lpukiagHOe U MHPOBO33PEHUECKOE 3HAUYCHHE
acTpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (UBUKH MJisi OOBSCHEHUS] TPHUPOABI KOCMUYECKUX
00BEKTOB.

Metonpl acCTpOHOMHYECKUX HccienoBaHuid. COBpPEMEHHBIE ONTHYECKUE TEIECKOTbI,
pagroTeNecKOMbl, BHEaTMOC(hepHast aCTPOHOMUSI.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3bI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

CoiiHeuHas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mctounuk sHeprun ConHIa 1 3BE37.

3BE31bl, HMX OCHOBHBIE XapaKTEpUCTUKU. JlnarpamMmma «CHEKTpaJIbHBIA Klacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTD «MAcCa — CBETUMOCTB) IS
3B€37] TJIABHOM  TMOCJIEAOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE
MIPEACTABJICHUS O MPOUCXOKACHUH U 3BOroIMK COJIHIA U 3BE3/. DTambl KU3HU 3BE3L.

Muneunsiii [IyTe — Hamra ["anaktuka. [lonoxxenue u aukenune Connua B ["anmaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ObIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenue Bceenmennoii. 3akon Xa006ma. PaszOeranume ramaktuk. Teopus
Bosemoro B3peiBa. PennkroBoe uznydyeHue.

Macmrabnas cTpykrypa BeenenHoil. MeraranakTuka.

Hepewménnsie npoOieMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.

Habmonenuss 3B€3nHOTO Heba  HEBOOPYKEHHBIM  TJ1a30M € HCIOJIb30BAHHEM
KOMITBIOTEPHBIX TMPUIOKEHUH JUIs ONpefeNieHUs] TOJIOXKEHHs HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31usi CEeBEPHOIO MOJIyIIapHs U IPKUE 3BE3/BI.

Habmronenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3uvecKnii MPaAKTUKYM.

CriocoObl n3Mepenust (GU3NYECKUX BEIMYUH C MCIIOIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEpPUTENbHBIX MPUOOPOB U  KOMIBIOTEPHBIX JATYUKOBBIX CHUCTeM. AOCOJIIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH  W3MepeHud  Qu3myecknx BeauuuH. OIleHKa TpaHUIl
MOrPELTHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEpPEHHI, WCCIEIOBaHUA 3aBHCUMOCTEH  (pU3MUecKHux
BEITUYMH, MPOBEpPKa MPEATOKEHHBIX THMOTE3 (BHIOOP U3 pabOT, OMUCAHHBIX B TEMATHYECKHUX
paznenax « Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe pabOThI, MPAKTUKYM).

O0o0marniee noBTopeHne.

O06o0Omenne W  cUCTeMaTH3alusl COoJepX.aHWsl  pas3lenoB kypca «MexaHukay,
«MoumnekynspHas (U3MKa U TEPMOIUMHAMUKAY, «IIEKTpoauHaMmuKay, «KomeOaHus U BOIHBIY,



«OCHOBBI CIEIMATFHONH TEOPHH OTHOCUTENBbHOCTHY, «KBaHTOBas Qusmukay, «IEeMEHTHI
ACTPOHOMHH U acTPO(UIUKI.

Ponp Qu3uku w acTpoHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOU cdepax IesTETbHOCTH 4YeloBeKa, poJib M MecTo (U3MKHM U acTpOHOMHUHU B
COBPEMEHHOM HAy4HOM KapTMHE MMHpA, 3HAYEHUE ONIMCATEIIBHOW, CHCTEMaTHU3UPYIOLIEH,
OOBSICHATEIHOW U MTPOTHOCTHYECKON (DYHKIMH (PU3HUECKON TEOPHH, POJIb (PU3NUECKON TEOPUHU
B (DOPMHUPOBAHUU TMPEACTABICHUN 0 (QU3HUECKON KapTHHE MHPaA, MECTO (PU3NUYCCKOU KapTHHBI
MUpa B 00IIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUIA O MPUPO/IE.

MexnpeamerHble CBSI3H.

Nzyuenne kypca ¢usuku yrayOonéHHOro ypoBHs B 11 Kitacce OCyImIEeCTBISIETCS ¢ yIETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemmnovie nonamus, C6A3aHHble C UFYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SBJICHUE, Hay4yHbId (pakT, rumoresa, (Qu3Myeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
AKCHEPUMEHT, MOJICTIUPOBAHUE, MOJIEIb, U3MEPEHNE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTENbHbIE
npubopsl, UdpoBas 1abopaTopusl.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpudeckue QyHKIMH: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BeKTophl M HX
MPOEKIIMM HAa OCHU KOOpPJMHAT, CIOKeHUE BEKTOpoB. [Ipon3BojaHBIE 3/€MEHTapHBIX (YHKIIMMA.
[Ipu3naku nmomo6us TpeyroabHUKOB, OIPEeIeHNe TUIOMIaIU TUIOCKUX (puryp u oobéma te.

Buonozua: snexktpuueckue SIBICHHUS B KUBOW TNpUPOJE, KoJieOaTeIbHbIE NBWKEHUS B
KUBOM  INIPUpPOJE,  OKOJOTMYECKHME  PUCKM  TPU  IPOU3BOACTBE  DIIEKTPOIHEPTHU,
JIEKTPOMAarHUTHOE 3arpsi3HCHHE OKPY)KAIOIIEH Cpenbl, YJIbTPa3ByKOBas [IUArHOCTHKA B
MEIMIIMHE, ONTUYECKUE SIBJICHNS B )KUBOU IIPUPO/IE.

Xumua: CTPOCHME aTOMOB M MOJIEKYN, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eocpaghua: marnuTHble MONMIOCa 3€MIIM, 3aJI€KU MArHUTHBIX PYA, POTOCHEMKA 3€MHOM
IIOBEPXHOCTH, cericmorpad.

Texnonozua: NIpUMEHEHNE MMOCTOSHHBIX MarHUTOB, JIEKTPOMAarHUTOB, JIEKTPOJABUIaTENb
SlkoOu, reHepaTop IEPEMEHHOIO TOKA, HMHAYKIMOHHAs I€4b, JIMHUU 3JEKTpolepenad,
AJIEKTPOJBUraTeNlb, pajaap, paguoONpUEMHHK, TEJIEeBU30p, aHTeHHa, TenegoH, CBY-mneus,
YJIBTPa3BYKOBasl JUArHOCTHKAa B TEXHUKE, IPOEKLHMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
CoJIHeyHas O6aTtapesi, CIyTHUKOBbIC IPUEMHHUKH, sJIepHasi SHEPreTHKa U HKOJOTUYECKUE aCIEeKThI
€€ pa3BUTHSL.



IUDIAHUPYEMBIE PE3VJIbTATbI OCBOEHUA IIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yJabTAThI OCBOCHHS yudeOHOTro mpeameTa «Du3nuka» JOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIECTBa,
paciupeHne >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIIECCE PeaM3allid 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 CAMOYIIPABJICHUHU B 00pa30BaTEIILHOM OpraHU3aIlNN;

® yMCHHE B3aMMOJICHCTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMY ¥ Ha3HAYCHUEM;

® TOTOBHOCTbh K T'YMaHHUTAapHOU M BOJIOHTEPCKOM JEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTh POCCHMCKOM TPaXTAHCKOHN HICHTUYHOCTH, TATPUOTU3MA,

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

AYXOBHO-HPABCTBEHHOT0 BOCIINTAHMSA:

e chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUHUECKOTO TIOBEICHUS;

e CIOCOOHOCTh OLIGHMBAaTh CUTyallMI0 M NPUHUMATh OCO3HAHHBIE  peELICHUS,
OpUEHTHUPYSICh Ha MOPAJbHO-HPABCTBEHHbIE HOPMBbI U IICHHOCTH, B TOM 4YHCIE B
NEeSITeNIbHOCTH YUYEHOTO;

® 0CO3HAHHE JUYHOTO BKJIAJa B IOCTPOCHHUE YCTONYMBOTO OYIyLIETO.

3CTETHYECKOr0 BOCIIMTAHMS:

® OCTETHYECKOE OTHOUIEHHME K MHpPY, BKIIOUYas OSCTETUKY 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 OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00nacTu (Gpusmku
Ha TMPOTSKEHUH BCEH KU3HHU.

IKOJIOTHYECKOr0 BOCIIMTAHMS:

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

® T[JIAaHUPOBAaHWE M OCYIIECTBICHUE JIEHCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;



pacIIupeHue OmbITa JACATEIPHOCTH JKOJOTWYECKOW HANpPaBIIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.

HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;
OCO3HAHME IEHHOCTH HAyYHOH JEATENIbHOCTH, TOTOBHOCTh B IPOIECCE H3YUCHHUS
(GU3UKKH  OCYIIECTBIATH  MPOEKTHYI0 W HCCIEIOBATENbCKYIO  J€ATEIbHOCTD
WHAWBHYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJIBHbLIC yqeﬁﬂue JaeicTBUA
ba3oBble Jornveckue aelcTBUSA:

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

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUYHMS B paccMaTpUBAEMbIX (U3NYECKUX
SIBJICHUAX,

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

BHOCHTH KOPPEKTHBBI B JCATEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISM,
OIICHUBATh PUCKH MOCIIEJICTBUH NIESITEIHLHOCTH,

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

pa3BUBaTh KPEaTHBHOE MBINUICHUE NP PEIICHUH )KH3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBarTebCcKHe NelCTBUA

BJIQJICTh HAYYHOW TCPMHHOJIOTHEH, KIFOUYEBBIMU MOHATUAMU H METOJIaMU (PH3UIECKO
HAYKH;

BJIQJICTh HABBIKAMH y4YCOHO-HCCIICIOBATEILCKOH M TMPOCKTHOW JIEATEIHHOCTH B
o0nacTH (PHU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOMCKY
METOJIOB peIIeHUs 3a1ad (U3UYSCKOro COJCPIKAHUSA, IPUMEHEHHUIO pa3IMYHbIX
METO/IOB MO3HAHHMS;

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;

BBISBJISITh TIPHYUHHO-CIICICTBEHHBIC CBS3M W aKTyaJM3UpOBaTh 3ajady, BbIJIBHUTaTh
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 U3MEHEHNE B HOBBIX YCIIOBHUSX;
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 IO (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEAESITEIbHOCTH;
yMeTh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTeil;



BbIIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUTrnHAJIbHBIC IMTOAXO0AbI U PCIICHUSA,
CTaBHUTb HpO6JICMbI " 3a7la4u, JOIMMYCKA0IHUEC AJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmanueii:

BJIQJIETh HABBIKAMHM TOJy4eHUs HHpopManmuu (U3NYECKOTO COJICpXKaHHUS U3
HUCTOYHUKOB pa3HbIX THUIOB, CAaMOCTOATEIbHO OCYIIECTBIATh IOUCK, aHalu3,
CHCTEMATH3alMI0 W HWHTEPIPETAUUI0 HHPOPMAIMK PpaA3IUYHBIX BHIOB U (POpPM
MIpE/ICTaBIICHMUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALINH;

WCIIOJIb30BAaTh CPEACTBA HH(POPMALMOHHBIX M KOMMYHHUKALMOHHBIX TEXHOJOTHHA B
pelieHNH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPraHM3alMOHHBIX 33agad ¢
cobmoienueM TpeOOBaHMM HAPrOHOMHKH, TEXHMKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBBIX M ATHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co37aBaTh TEKCThl (DU3MYECKOTO COJEp)KaHUS B pa3IMuHBIX (opMarax ¢ y4y€Tom
Ha3HaueHus: MH(OpMAallMM M IeJIEBOM ayIuTOpUH, BbIOMpas ONTHUMAIbHYIO (HOpMYy
MIpe/ICTaBICHMS U BU3YyaIU3alliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS:

OCYIIIECTBJISITh OOIIEHNE Ha YpOKax (PM3UKHU U BO BHE-YPOUHOU JCSITEIHHOCTH;
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;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaIbHON PaOOTHI;
BBIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JIEHCTBHI C 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;

OIICHMBATh KayeCTBO CBOErO0 BKJIaJa M KaXJIOr0o YJYaCTHHKA KOMAaHIbI B OOUIUI
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 BOOOpaKeHUE, OBITH MHUITUATHBHBIM.

PeryisiTuBHbIe YHMBepcaJIbHbIe YueOHbIe JelicTBUSs
Camoopranuszanmsi:

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENBHYIO JIEATEIBHOCTh B 001acTU (PU3UKU U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSTENBHO COCTABJIATH IJIAH PEUICHUsI paCUETHBIX U KAUECTBEHHBIX 3aJ]ay, IJIaH
BBITIOJTHEHUS MPAKTUYECKON pabOThl ¢ YyUETOM HMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHNM;

JIaBaTh OLIEHKY HOBBIM CUTYAlLUsIM;

pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €T0, OpaTh Ha ceOs OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CrocoOCTBOBAaTh (DOPMHUPOBAHHWIO W TMPOSIBIICHUIO JPYAULIMA B 0OnmacTu (Qpu3uKu,
IIOCTOSIHHO TOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

AaBaTb OLUCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTHUBLI B JCATCIBHOCTh, OUCHHUBATDH
COOTBCTCTBUC PE3YJILTATOB LECIISAM;

BJIAJICTh HAaBBIKAMH I[O3HABATEIBHON peQIEKCHH KaK OCO3HAHUS COBEpPIIACMBIX
JNEHUCTBUN U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

MCTIOIB30BaTh MPUEMBI peICKCHH ISl OLIEHKH CUTYAIIH, BEIOOpa BEPHOTO PEIICHHS;
YMETh OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB JIEATEIBHOCTH;
MIPUHUMATh ce0sl, TOHUMAasi CBOU HEAOCTAaTKU U IOCTOUHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B nmpouecce AOCTHKCHUSA JIMYHOCTHBIX PE3YJIILTATOB OCBOCHHA IMPOrpaMMbI IO (1)I/I3I/IK6 JJIA
YPOBHS CpeHEero o0mero o0pa3oBaHus y 00yJarOIIMXCsl COBEPIIEHCTBYETCS IMOIIMOHAIBHBIN
WHTEJUIEKT, TIPE/IIOJIararomui c)OpMUPOBAHHOCTD:

CaMOCO3HAHMUS, BKJIIOYAIOMIETO CHOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BMJIETh HAIIPaBJICHUsI Pa3BUTUS COOCTBEHHOM SMOIMOHAIBHOU cepbl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYIMPOBAHUS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yMEHHE  TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJICHHE, CHOCOOHOCTh  QJANTHPOBATBCI K
MOIMOHAIBHBIM U3MEHEHHSM H MPOSIBISATH THOKOCTB, OBITH OTKPHITBIM HOBOMY;
BHYTPCHHEH MOTHBAIMH, BKIIOYAIONICH CTPEMJICHHE K JIOCTIDKCHHIO LENU U YCIEXY,
ONITHMHU3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH, HCXO/IS U3 CBOUX BO3MOXKHOCTEIH;
SMITATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHHE APYTHUX,
YUUTBIBATh €T0 NPH OCYIISCTBICHHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO M
COIEPEKUBAHHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTpPAaWBaTh OTHOLICHUS C
JIPYTHMHU JIIOABMH, 3200 TUTHCSI, IPOSIBIISITH HHTEPEC U Pa3periaTh KOH(IUKTHL.

IMPEAMETHBIE PE3VYIJIbTATDI

K koH1y obyuenust B 10 knacce npeiMeTHbIE Pe3yabTaThl Ha YriayOJE€HHOM YpOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

[OHUMAaTh poOJb (U3UKA B HKOHOMHUYECKOW, TEXHOJIOTMYECKOHM, HKOJOIMYECKOM,
COLIMANIBHOM M 3THYECKOU cepax AeaTeNbHOCTH YelIO0BeKa, pojib U MeCTO (pU3MKU B
COBPEMEHHOM Hay4YHOU KapTHHE MUpa, 3HAa4YCHHE ONMCATEIbHOH,
cHCTEeMaTU3UPYIOIel, OOBSICHUTENBHOW M MpPOTHOCTHYECKOM (yHKIMH (uznyeckon
TEOPUH — MEXAHWUKH, MOJEKYIIPHON (PU3MKH M TEpPMOJAMHAMMKH, POib (pusnueckon
TEOpHUH B (POPMUPOBAHUU MPEACTABICHUN 0 GU3NUECKON KapTUHE MHPA;

pa3nuyath yCJIOBHMS TNPUMEHUMOCTH Mojened (u3nyeckux Tea U IPOLECCOB
(siBIeHUI): MHEpLUANbHAs CUCTEMa OTCUYETA, aOCOMIOTHO TBEPOE TEN0, MaTepUalbHas
TOUYKa, PaBHOYCKOPEHHOE JBWXXKEHHE, CBOOOJHOE TMajeHue, aOCOJIOTHO yrpyras
nedopmarusi, abCONIOTHO YIMpPYroe U abCOJIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJEIH



rasza, *UIKOCTH M TBEPAOTO (KPUCTAUIMYECKOTO) Teja, WICANbHBIM ra3, TOUECYHBIN
3apsl, OHOPOJIHOE IEKTPUUYECKOE I10JIE;

paznuyath ycioBHs (TpaHUIBI, 007acTH) NPUMEHUMOCTH (DU3HUYECKUX 3aKOHOB,
MOHUMATh BceOOHmUI XapakTep (QYyHAAMEHTAIBHBIX 3aKOHOB W OrPAHHMYEHHOCTH
HCMOJIb30BAHMS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh W OOBSICHATH MEXAHMYECKHE TPOLECChl U SBJICHHUS, HCIOIB3YS
OCHOBHBIC TIOJIOKEHMSI M 3aKOHbI MEXaHUKUA (OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
IBUOKCHUS, (POPMYIIBI KMHEMATUKHA PaBHOYCKOPEHHOTO JBIDKCHUS, MPeoOpa3oBaHUS
lanunes s CKOpOCTM W NepeMelleHMs, 3akoHbl  HprOTOHA, NpUHUMIT
OTHOCUTENBbHOCTH ['anuies, 3aKOH BCEMHUPHOIO TATOTEHHUs, 3aKOHBI COXPaHEHHS
HMITYJIbCA ¥ MEXaHWYECKOW DSHEPruM, CBs3b pPA0OThI CHJIBI C HW3MEHEHUEM
MEXaHUYECKOW OHEPTrHH, YCJIOBHUS paBHOBECHS TBEPAOTO Tena), TPH ITOM
HCMOJIb30BATh ~ MAaT€MaTUYECKOE€  BBIPAKEHUWE  3aKOHOB, YKa3blBaTh  YCJIOBHS
MIPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MpeoOpazoBaHuil [anuiies, BTOPOro U TPEThETo
3akOHOB HbIOTOHA, 3aKOHOB COXpAaHEHUSI UMITYJIbCA U MEXAHUYECKOW SHEPrUH, 3aKOHA
BCEMUPHOTO TATOTECHUS;

aQHAIM3UPOBATh U OOBSACHSATH TEIJIOBBIE MPOIECCHI U SBJICHHS, WUCIIOIB3Yysl OCHOBHBIC
nonoxkeHnss MKT u 3akoHbl MOJNEKYISpHOW (UMK M TEPMOJIUHAMHUKHU (CBS3b
JTABJICHUSI UICAJIBHOTO Ta3a Co CPeAHEN KUHETUYECKON SHEPruel TeIIOBOrO JBHKECHUS
W KOHIIEHTpaluMel ero MOJIEKyJ, CBA3b TEMIEpaTypsl BeEIIeCTBA CO CpPEIHEH
KUHETUYECKOM HSHEPrueil TEIJIOBOrO JBWIKEHHS €r0 YacTHIl, CBS3b JaBJICHHS
WJEaNbHOTO Ta3a € KOHILEHTpAalUMEW MOJEKYJ M €ro TeMIepaTypoW, ypaBHEHHUE
MenneneeBa—Kianeiipona, mepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
SHEPrud B TEIUIOBBIX MpoIleccax), MpPH OSTOM HCIOJIB30BaTh MaTeMaTHUECKOe
BBIpA)KEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS NPUMEHHMOCTH YypaBHEHHs MeHeneeBa—
Knaneiipona;

aQHAJIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHUE SIBJICHHUSA, MCIOJIb3yd OCHOBHbBIC
MOJIOKEHUSI M 3aKOHBI AIEKTPOAUHAMUKH (3aKOH COXPAHEHHUS AIIEKTPUYECKOIO 3apsija,
3akoH  KynoHa, NOTEHUMANBHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHHIIMI
CYIIEPIIO3UIMHU SJIEKTPUYECKHUX IOJIEH, MPU 3TOM YKa3blBasi yCIOBUS MPUMEHHMOCTH
3akoHa KynoHa, a Takke NpaKTUYECKH Ba)XKHbIE COOTHOIIEHMS: 3akOHbI Oma i
ydacTKa Lenu U Ul 3aMKHYTOM 3JIEKTpUUYECKOM 1enu, 3akoH /bxoyns—Jlenua, npaBuina
Kupxroda, 3axonsr @apajest a1 3IeKTPOIu3a);

OTHCHIBATh (PM3HUECKUE MPOIIECCHl U SBICHHS, HCIIONb3Ys BEIUYMHBL: IEPEMEIICHHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TE€JIa U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbI, IaBJICHUE,
MOTEHIIMATbHAS DHEPrus, KWHETHUYeCKas SHEprusi, MeXaHudeckas SHeprusi, padora
CWJIbl, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHJIa TSHKECTH, CHJIA YIPYroCTH, CHIIa
TPEHMUsI, MOIITHOCTh, YHEPTHs B3aUMOICHCTBHUA Tema ¢ 3eMiIEi BOMM3H €€ MOBEPXHOCTH,
SHeprusi ynpyrou pgepopmanuu MPYKHHBI, KOJIUYECTBO TEIUIOTHI, aOCOOTHAsS
Temmeparypa Teia, paboTa B TEpMOJWHAMHUKE, BHYTPEHHSIS OSHEPrus HJCAIbHOTO
OJIHOATOMHOTO Ta3a, paboTa MJIEAbHOTO Tra3a, OTHOCUTENbHAs BIAXXHOCTh BO3JyXa,
KIIJl wmneanbHOro TEIJIOBOTO JBUTATENsA; JIIEKTPUUECKOE T0JIe, HANpsHKEHHOCTD
JJIEKTPUYECKOTO TOJIS, HANPSHKEHHOCTh IOJISI TOYEYHOIO 3apsa WIM 3apsyKEHHOIO
apa B BaKyyMe€ M B JIUDJIEKTPUKE, MOTEHUMAJ AEKTPOCTATUYECKOTO IOJIS, PA3HOCTh
MOTEHIMAJIOB, JJEKTPOJABIKYIIAs CWJIA, CUJA TOKA, HANPSHKEHUE, MOILIHOCTH TOKA,
ANEKTPUYECKasi €MKOCTh IUIOCKOTO KOHAEHCATOPa, CONPOTHUBIIEHUE y4acTKa LENU C



[IOCJIEOBATENbHBIM ¥ [ApPAJUICIbHBIM  COEJIMHEHUEM  pPE3UCTOPOB,  SHEPrus
JIEKTPUYECKOTO MOJIs1 KOH/IEHCATOPa;

OOBSICHATE OCOOCHHOCTH MPOTEKaHWA (U3UYECKUX SIBICHUI: MEXaHHYeCKOe
JIBUKEHHE, TEIUIOBOE JBW)KEHHE YacCTHL] BELIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE JBIKeHUE, nu(dy3usi, UCIapeHue, KUTIEHNEe U KOHJSHCAIs, IJIaBJICHUE
U KpUCTAUNIM3allMs, HANpPaBICHHOCTb  TEIUIONEpEeNaud,  dBJICKTpU3alus  Tell,
SKBUIIOTEHIIMAIBHOCTH TIOBEPXHOCTHU 3apsKEHHOTO IIPOBOJIHUKA;

MIPOBOJIUTH HCCIICAOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKO BEIHMUMHBI OT JPYrou c
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUH, MpU HTOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCHpPOBATh PE3YABTATHI MOJYYCHHON 3aBHCUMOCTH (DU3MUYECKMX BEJIMYMH B BHJIE
rpagukoB C y4€TOM aOCOJIFOTHBIX MOTPEUTHOCTEH W3MEpPEHUi, JeJaTh BBIBOJBI TIO
pe3ysibTaTaM UCCIIEOBaHMS;

MPOBOJIUTh KOCBEHHBIC WU3MEpPEHUs (PU3UYECKUX BEIWYUH, MPU ITOM BHIOMPATH
ONTUMAJIBHBIA METOJ H3MEPEHHUs, OLCHUBaTb aOCOJIIOTHbIE U OTHOCHUTEJIbHBIE
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MPOBOJUTH  OMBITHI 1O MPOBEPKE MPEAJIOKEHHOW THUIOTE3bl:  IJIAHUPOBATh
OKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIBbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
MOJIy4YE€HHBIE PE3YJbTaThl U JIeJIaTh BBIBOJ] O CTaTyCe MPEASI0KEHHOM TUIIOTE3HI;
coOnroaaTh mpaBuia 0€30MacHOro Tpyda MpU MPOBEIEHUU HUCCIEIOBAHUNA B paMKax
y4eOHOT0 3KCIIepUMEHTa, MPAKTUKyMa U y4eOHO-HCCIIEI0BATEIbCKOM U MPOEKTHOM
NEeSITEIbHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOHWCTB U J1TaOOPaTOPHOTO
000pyI0BaHHS;

pemaTth pacu€THhIE 3a7aud C SBHO 3aJJaHHOW W HESBHO 3aJaHHOW (DU3WYECKOUN
MOJIENbIO: HAa OCHOBAaHWM aHaIM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (HU3MUECKOU
MOJeNM, OTBeyarole TpeOoBaHUSAM 3a7aud, MNPUMEHATb (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM U TMOCTylaThl (U3NYECKUX TEOpPUMl MPH  HCIOJIb30BAHUU
MaTeMaTH4YEeCKUX METOJOB pELIECHUs 3ajad, IPOBOAUTh pacdy€Tbl HA OCHOBAHHH
MMEIOIINXCA JIaHHBIX, aHaJU3UpOBAaTh PE3YJAbTAThl U KOPPEKTHUPOBATH METO/BI
peuieHus ¢ y4éToM MOJIyYE€HHBIX Pe3yIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a/1aui, TpeOyIole IPUMEHEHUsI 3HAaHUM U3 Pa3HbIX pa3/IesioB
Kypca (pU3uKH, a TaKKe WHTErpaluy 3HAHUM W3 JIPYrHX MPEeIMETOB €CTEeCTBEHHO-
Hay4HOr0 UHMKJIA: BBICTPAaWBaTh JIOTMYECKYIO LIETIOYKY PACCyKJIEHHUW C ONOpON Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

HCII0JIb30BAaTh TEOPETUYECKUE 3HAHUS ISl 0OBSICHEHUS! OCHOBHBIX MPUHIIUIIOB PaOOTHI
M3MEPUTENbHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKHX U 3aPYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaykH, B OOBSCHEHHE NPOIECCOB OKPYXKAIOIIEr0 MHpA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UpPOBAaTh M  OIIGHWBATh TIOCTEACTBUA OBITOBOH M  TPOU3BOJCTBEHHOMN
NEeSITeIHHOCTH YEeNOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMHU TMpOLlIeCCaMH, C TMO3UIUI
9KOJIOTMYECKON 0e30macHOCTH, MpeACTABICHUI 0 palMoHaIbHOM
MIPUPOJIOTIONIL30BAaHUM, @ TAKXE Pa3yMHOM HCIIOJIb30BAHUU JOCTWKEHUM HAYKU U
TEXHOJIOTHH JUIsl TalbHEHIIIEero pa3BUTHUS YEJIOBEUECKOTO OOIIECTBA;

MPUMEHSATH pa3iIHyuHble CIOcOOBl paboThl ¢ MH(opMalen (U3NYECKOTO CoaepKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHUH, TPU ITOM



UCIOJBb30BaTh  COBPEMEHHbIE  HMH()OPMAIIMOHHBIE  TEXHOJOTMHM  JJsl  IIOMCKA,
nepepaboTKM W TpPeabABICHHUS Yy4eOHOW M HAyYHO-TIOMYJISIPHOM HMH(pOpMAaLUH,
CTPYKTYpUPOBAaHUS W HMHTEPIPETalud WHGPOPMALUHU, MOJYYEHHOW U3 PazIMUHBIX
MCTOYHHUKOB, KDUTHUYECKH aHATU3UPOBATh MOIy4aeMyl0 HH(POPMALIUIO U OIICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHHWM, TaK M Ha OCHOBE aHalu3a
MCTOYHMKA WH(POPMAIINH;

MPOSIBJIATh OpPraHU3AllMOHHBIE M II03HABATEJbHBIE YMEHUS CaMOCTOSTEIBHOIO
npuoOpeTeHus HOBBIX 3HAHWH B MPOIECCE BBINOJIHEHUS TPOEKTHBIX U Yy4eOHO-
HCCIIEI0BATENILCKUX PadoT;

paboTaTh B IpyNIE C HCIOJHEHUEM Pa3IMYHbIX COIMAIBHBIX POJIEH, MIAHUPOBAThH
paboTy Tpymmbl, palUOHAIBHO PpaCHpeleNsiTh JESITeNbHOCTh B HECTAHJAPTHBIX
CUTYallUsX, aJIEKBATHO OLIEHUBATh BKJIAJ KKIOTO U3 YIACTHUKOB T'PYIIIBI B pElICHUE
paccMaTpuBaeMoi MpoOIeMBl;

MpOSIBJIATh MOTHMBAallMIO K Oyaymed mnpoeccHOHaIbHOM  NIEATENbHOCTH IO
CHEIHABHOCTIM (PU3UKO-TEXHUYECKOTO MPOduIs.

K xoniy obyuenus B 11 kaacce npeMETHbIE PE3yNbTaThl HA YrIIyOJEHHOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

MMOHUMATh poJib (U3UKA B IKOHOMHYECKOH, TEXHOJIOTHYECKOW, COIHAIBHOU W
THYECKON cepax AESITeNTbHOCTH 4elOBEKa, POjb U MECTO (PM3UKH B COBPEMEHHOMU
Hay4yHOM KapTHHE MHpa, pOJib aCTPOHOMHHU B MPAKTUYECKON EATEIHHOCTH YeJI0OBeKa U
JAIbHENIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHH, 3HAQYEHHE  ONUCATEIbHOM,
CHUCTEMAaTHU3UPYIONIeH, OOBSICHUTEIBHOW W MPOTHOCTHYECKOW (MDYHKIMHA (PU3HIECKOI
TEOPUU — IJIEKTPOJAWHAMUKH, CHELUATBHOW TEOPUM OTHOCUTEIBHOCTH, KBaHTOBOU
¢dbusukn, poab Guznyeckor Teopuu B (HOPMUPOBAHHUH TMPEACTABICHUN O (PU3NUECKON
KapTUHE MHpa, MecTO (U3NYECKOM KapTHHBI MHpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEJCTaBICHUN O IPUPOJIE;

pas3nuyath yCIOBUS TNPUMEHUMOCTH Mojened (U3WYecKuX Tea U MPOLECCOB
(sBAEHMI): OJHOPOJHOE DJIEKTPUYECKOE M  OJHOPOJHOE MAarHUTHOE  IOJIf,
rapMOHUYECKHE KOJIOaHUs, MaTeMaTU4YECKHM MAasTHUK, WJICANbHBIA MPYKUHHBIN
MasTHUK, TaPMOHUYECKUE BOJHBI, UJCAIbHBIN KOoeOaTeNbHbI KOHTYp, TOHKAS JIMH34,
MO/IEJIEN aToMa, aTOMHOTO siipa U KBAHTOBOW MOJIEJIN CBETA;

paznuyath yciaoBHs (TpaHUIbl, 00JacTH) NPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
MOHUMATh BceoOLUI XapakTep (QYyHAAMEHTAIbHBIX 3aKOHOB U OrPAaHUYEHHOCTH
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aQHAJIM3UPOBATh U OOBSCHATH SJICKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHUS, HCHOJIb3YS
OCHOBHBIE TIOJIO)KEHHMSI W 3aKOHbl D3JEKTPOAVUHAMUKA M CHEUUAIbHOM TEopuu
OTHOCHUTEJIBHOCTH (3aKOH COXPaHEHUs JJIEKTPUUYECKOTO 3apsia, cwiia AMIiiepa, cuila
JlopeHna, 3aKOH DJEKTPOMarHUTHOM MHIOyKUMM, npaBwio Jlenna, cBasp OJIC
CaMOMHIYKIIMM B DJIEMEHTE DJJIEKTPUUYECKON LIENU CO CKOPOCTBIO M3MEHEHHUS CHIIbI
TOKa, MOCTYJIAThl CHEIHMAIbHON TEOPUU OTHOCUTEIBHOCTH DHUHIITENHHA);
aHAJIM3UPOBATH U OOBSACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHHUS, UCIIONb3YS MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe OiHIITeHHa s (poTodddexTa, mepBblii U BTOPOH
nocTynatel bopa, MpUHIMIT COOTHOIICHUs HeompeaenéHHocTel ['eiseHOepra, 3aKOHbBI
COXPAHEHHUs 3apsI0BOTO M MAacCOBOTO YHCEN U SHEPIUU B SJEPHBIX pEaKLUAX, 3aKOH
PaAMoOaKTUBHOTO pacraja);



OTHCHIBATH (PU3MYECKHE MPOLIECCH U SIBIICHUS, UCIOJIb3Yys BEITUYMUHBL: HANPSHKEHHOCTh
AJIEKTPUYECKOTO  TOJIA, MOTEHIHAl  AJIEKTPOCTATHUYECKOro  MOJs,  Pa3sHOCTb
MOTEHIIMAJIOB, 3JIEKTPOABIKYIIAs CHJIAd, MHAYKIMS MarHUTHOTO MOJIs, MarHUTHBIN
MOTOK, cuja Ammepa, HHIYKTUBHOCTb, 3JEKTPOJBIKYILIAS CHJIA CAaMOMHIYKIIWH,
SHEPTrHUs MarHUTHOTO TIOJIS MPOBOJHUKA C TOKOM, PEISATUBUCTCKUI MMITYJIbC, TTOTHAS
SHEPTHs, SHEPTHsI OKOsI CBOOOIHOM YaCTHIIBI, JHEPTUS M UMITYJIbC (POTOHA, MAacCOBOE
YHCIIO U 3apA[ SIpa, DHEPTHUS CBSI3U SIIIPA;

OOBSICHATh OCOOEHHOCTH TPOTEKaHWsI (PU3MYECKHX SBJICHUH: DIEKTPOMAarHUTHAs
WHAYKIHSI, CAMOWHAYKIIHSI, PE30HAHC, MHTepQEePEHIINS BOIH, AU(paKIys, JucIepcus,
MOJIHOE BHYTPEHHEE OTpakeHue, Gorodnekrpuueckuil dddext (dhotodrddekr), anbda-
u Oera-pacmaabl  sAep, TaMMa-u3IydeHHe saep, (GU3NYEeCKue  MPHHIIUIIBI
CTIEKTPAJILHOTO aHAJIN3a U paboTHI Jla3epa;

OTIpENIENATh HANpaBJIeHUE WHAYKIIMA MarHUTHOTO TIOJSI TPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cuisl JlopeHna;

CTPOUTHh M300paK€HHEe, CO3/IaBAEMOE IIJIOCKAM 3€PKajoM, TOHKOW JIMH30M, U
PacCUUTHIBATh €r0 XapaKTEPUCTHUKH;

MPUMEHSTh OCHOBOTIOJIATAIOIINE ACTPOHOMHYECKHE TIOHSTHS, TEOPHH W 3aKOHBI JUIS
aHanmM3a W OOBSCHEHHs (PHU3MUECKUX IMPOIECCOB, MPOMCXOAIIAX B 3BE3NAX, B
3BE3HBIX CHUCTEMax, B MEKTaJlaKTHUECKOW Cpesie; JBIKEHHS HEOeCHBIX Tell,
SBOJIIONMH 3BE31 1 BeeneHHOM;

MIPOBOJIUTH HCCIIEJIOBAHUE 3aBHUCHMOCTEH (PH3MUECKHX BEIMYHMH C HCIOJH30BAaHUEM
MPSIMBIX U3MEPEHUH, TIPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yabTATHI
MOJIydCHHOM 3aBHCUMOCTH (PM3MYECKMX BEIMYUH B BHUAE TpadukoB C y4éTom
aOCOJIIOTHBIX ~ TIOTPEIIHOCTEH W3MEpPEHWH, JenaTh BBIBOJABI 10  pe3yJibTaTaMm
WCCIIeIOBaHUS;

MPOBOJIUTh KOCBCHHBIC HM3MEPEHHS (H3MUYECKMX BEJIWYMH, IMpPU OSTOM BBIOMpATh
ONTUMAIILHBIA METOJ] HM3MEPCHHS, OICHUBATh a0CONIOTHBIE M OTHOCHTEJIbHBIC
MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUH;

MPOBOJIUTH  OMBITHI [0 TPOBEPKE MPEVIOKECHHONH THUIOTE3bl:  IUIAHHUPOBATh
OKCIIEPUMEHT,  COOMpaTh  DKCIEPHUMEHTAIBHYIO  YCTaHOBKY,  aHAJIU3HPOBATh
MOJIyYCHHBIC PE3yJIBTATHI U JIEATh BBIBOJ O CTATyCE MPEUIOKECHHOW THIIOTE3bI;
OIKCBIBATH METO/IbI MOJYYCHHUSI HAYYHBIX aCTPOHOMHUYECCKUX 3HAHUM;

coOuroaTh MpaBwiia 0€30MaCHOTO TPyAa MPH MPOBEICHUU HUCCICIOBAHUN B PaMKax
y4eOHOTO IKCIIEPUMEHTA, NMPAaKTUKyMa M Y4eOHO-HCCIIEI0BATEILCKOW W TPOCKTHOM
NESTEIbHOCTH C HCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M JIAOOPATOPHOTO
000pyI0BaHNUS;

pemaTh pacy€éTHbIC 3ajJa4d C SBHO 3aJaHHOW M HESIBHO 3aJaHHOW (usmueckoi
MOJICNIBIO: HAa OCHOBAHMHM aHalM3a YCJIOBHS BBIOMpaTh (U3UUECKHE MOJEIH,
OTBevaroIue TpeOOBaHMIM 33/1a4, IIPUMEHSTH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH 1
MOCTYNaThl (PU3MYECKUX TEOPUI IpH WCIOJIb30BAHMHM MAaTEMAaTHUYECKHX METOI0B
pelieHusl 3a1a4, MPOBOJUTH pacu€Thl HA OCHOBAHWUM HMEIONIMXCS — JIAHHBIX,
aHATM3MPOBATh pE3YNbTaThl M KOPPEKTHPOBATH METOJBI PEUICHUS C Y4ETOM
MIOJTYYEHHBIX PE3yNbTaTOB;

penath Ka4eCTBEHHBIC 33a]a4d, TPEeOYIOIUe IPIMEHEHUS 3HAHUH U3 Pa3HBIX Pa3/esioB
Kypca (U3MKH, a TaKkKe MHTErpald 3HAHWH M3 APYTUX NPEAMETOB €CTECTBEHHO-



HAy4YHOI'O LHKJA: BBICTPAUBATH JIOTMYECKYIO LEMOYKY PACCYXKJICHHM C ONOpOM Ha
M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCIOJIb30BATh TEOPETUYECKHE 3HAHUSA U OOBSICHEHHUS OCHOBHBIX MPUHIIUIIOB pabOTHI
M3MEPHUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIECCOB;
MIPUBOIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKl, B OOBSCHEHHE IPOLECCOB OKPYKAIOLIEr0 MHpAa, B pPA3BUTHE TEXHUKU U
TEXHOJIOTHIi;

aHAJIM3UPOBAaTh U  OLIEHUBATh MOCJEJICTBUS OBITOBOM U  NPOU3BOACTBEHHOM
JESITEIbHOCTH YEJIOBEKa, CBSI3aHHOW ¢ (DU3MUECKMMHU IpoLeccaMH, C IO3ULUN
9KOJIOTMYECKOM 0€301acHOCTH, IpeJICTaBICHUN 0 panoHaIbHOM
MIPUPOIOIIOJIL30BAHNH, 4 TaKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUN HAyKu U
TEXHOJIOT U JUIsl 1allbHEHILIEro pa3BUTHS YEI0BEUECKOT0 O0IIECTBA;

MIPUMEHSTH pa3InyHble CIOCOObI PabOTHI ¢ MH(popMalueil (U3NYECKOro CoepKaHus C
HCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(QOPMAIIMOHHBIX TEXHOJOTHUH, TpU 3TOM
HCIIOJIb30BATh  COBPEMEHHbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMH  JUIsl  TOHUCKa,
nepepaboOTKU W MpeAbABICHUs Y4eOHONW M HaydHO-TIOMYJISpHONW HHGpOpMaIuy,
CTPYKTYPUPOBAHHUS W HHTEpPHpeTaluud HHPOpPMALUU, TOJYYEHHONW U3 pPa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIydYaeMyt0 HH()OpPMAIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUI, Tak M Ha OCHOBE aHaIu3a
HCTOYHUKA NH(pOpMaLnY;

MPOSIBJIATh OpPraHU3AllMOHHBIE M [O3HABATEJIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
NpUOOPETEHUsT HOBBIX 3HAHUH B IIPOLECCE BBIINOJHEHHUS IMPOEKTHBIX M y4eOHO-
HCCIIe0BATEIBCKUX padoT;

paboTaTe B IpylIe C HUCIOJHEHHWEM pa3IMuYHBbIX COLMAIBHBIX POJIEH, IIaHUPOBAaTh
pa®oTy TIpymNIbl, PaNUOHAIBHO PpACHpPEAEsATh MAEATENbHOCTh B HECTaHIAPTHBIX
CUTYallUsAX, a/IEKBATHO OLIEHUBATh BKJIAJ Ka)KJJOI'0 U3 YYAaCTHUKOB TPYIIBI B PELICHHUE
paccMaTpuBaeMol poOIIeMbl;

IpOSBIATH MOTHBALMIO K Oyaymedl npodeccHOHalbHOM — AEATENBHOCTH 110
CHELUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Pa3znen 1. HAYYHBIV METO/JI TIO3HAHUSI TPUPO/JIbI
11 Ha - METO O3HA o 6 bubnuorexa [JOK
. HBIH METOJ IIO3HAHUS ITPUPOIbI
i A PHpOA https://lesson.edu.ru/03/10
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka 10 L https://lesson.edu.ru/03/10
bu6mmoreka [IOK
22 Alumamitia 10 https://lesson.edu.ru/03/10
bu6mmoreka [JOK
2.3 C & 5 1
THTHEA TREPAOTO Tea https://lesson.edu.ru/03/10
bu6 OK
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1 h tI/tIszI;I;I/CI)(:sesIE)an,Lé du.ru/03/10
Utoro no pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOU TEOpUHU 15 1 bubmorexa HOK
' yIBp P https://lesson.edu.ru/03/10
bu6mmoreka [JOK
3.2 T T 20 1
epMoarHaMuKa. T erIoBbIe MaITUHBI httos://lesson.edu.ru/03/10



https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10

33 Arperartsble cocTosiHUs BelecTBa. da3oBbie 14 bubmuoreka [IOK
' MePEXO0/IbI https://lesson.edu.ru/03/10
Wroro mo pazueny 49
Paznen 4. DJIEKTPOJIMHAMUKA
bub6mmoreka [{OK
4.1 24
UEKTPHHECKOE N0jle https://lesson.edu.ru/03/10
bu6mmoreka [IOK
4.2 II i i 24
OCTOHHBII SICKIPIHCCIIH TOK https://lesson.edu.ru/03/10
bu6moreka [IOK
4, T
3 OKH B PASIIIHRIX Cpeaax 6 https://lesson.edu.ru/03/10
Hroro mo pazgeny 54
Paznea 5. DU3HUYECKHI TIPAKTUKYM
. bu6mmoreka [IOK
>1 DUSHHECKHI MpaKTHIYM 16 16 https://lesson.edu.ru/03/10
Hroro mo pazgeny 16
bu6mmoreka [JOK
Peseparoe Bpens 10 https://lesson.edu.ru/03/10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10

11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. QJIEKTPO/IMHAMUKA
bubmmoreka [{OK
11 M 14
ATHITHOE ToTe https://lesson.edu.ru/03/11
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HH 1y KIUHS 3 https://lesson.edu.ru/03/11
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 M 0 10
CXAHIHCCIHE KOJCOHAHIA https://lesson.edu.ru/03/11
bu6mmoreka [IOK
2.2 6) 0 15
TICKTPOMATHHTHELS Konebam https://lesson.edu.ru/03/11
53 MexaHW4ecKUe U JIEKTPOMArHuTHHIC 10 1 bubnmuoreka [JOK
' BOJIHBI https://lesson.edu.ru/03/11
bu6mmoreka [JOK
2.4 25 1
Onritka https://lesson.edu.ru/03/11
Utoro no pazneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTHU

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
https://lesson.edu.ru/03/11

Hroro no pasaeny

Pa3znen 4. KBAHTOBASA ®U3UKA



https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
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bubmuoreka [JOK

4.1 K - i 1
OPHYCIYIAPHOBOMHOBOM AYATHEM > https://lesson.edu.ru/03/11
bu6mmoreka [{OK
4.2 ) 5)
HsHica aroMa https://lesson.edu.ru/03/11
43 ®u3KKa aTOMHOTO SApa U AIEMEHTAPHBIX 5 bubnuorexa [JOK
' JACTHII https://lesson.edu.ru/03/11
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
1 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU https://lesson.edu.ru/03/11
Hroro mo pazgeny 12
Pazgea 6. PUZNYECKUN IPAKTUKYM
. bu6mmoreka [IOK
6.1 PHIHICCKHI NPAKTHKYM 16 16 https://lesson.edu.ru/03/11
Hroro mo pazgeny 16
Paznen 7. OBOBIIAIOIIEE IIOBTOPEHUE
Cucremaruzanus 1 00o01eHne
71 MPEIMETHOTO COAEP>KaHUS U OIbITa 15 bu6mmoreka [JOK
' JESATEIBHOCTH, IPUOOPETEHHOTO TIPU https://lesson.edu.ru/03/11
n3yueHuu kypea ¢pusuku 10 — 11 knaccos
Utoro mno pazneny 15
PesepBHOE Bpems 10 bubmorexa HOK
P P https://lesson.edu.ru/03/11
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KouunyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
®uzrka — pyHIaMeHTaIbHas HayKa O bubnuorexa [JOK
1 1
pupoJie https://m.edsoo.ru/1beef346
HayuHnslii MeTOI IO3HAHUSA U METOBI bubnuorexa [JOK
2 . 1
UCCIIeI0BaHUS (DU3UUCCKHX SIBICHUN https://m.edsoo.ru/3a7fde29
Dkcnepume €0 onecce
3 njallzalflfr HHzI I/IoT bl pflzgn?s elime u 1 Bubnuorexa LIOK
PHPOZBL. A https://m.edsoo0.ru/34c49931
9KCIIEPUMEHT B QU3UKE
4 Crioco0Ob1 u3MepeHus PU3NIECKIX 1 bubmuorexa [JOK
BEJTHYHMH https://m.edsoo.ru/ca2def03
AGCOI0THAS U OTHOCUTEbHA
S| morpeusocrt wcpemt 1 biGorera LIOK
P P https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BETMYHH
MopenupoBanue B ¢pusuke. Ponb u
e
6 | Sonpovermort neyaroh sapra 1 Bromorera LLOK
P i . P https://m.edsoo.ru/eabbdedl1
MUpa, B IPAKTHYECKOU JeSITEIbHOCTU
mronei
Mexanuueckoe nBmxkeHue. Cucrema
7 oTcyeTa. OTHOCUTEILHOCTh 1 bubnmuoreka [JOK
MEXaHUYECKOTO JIBUKEHUS. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Paguyc-BekTop MarepualbHON TOUKY, 1 bubnuoreka [IOK
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€ro IPOEKLHU Ha OCU KOOPJANHAT.
Tpaekropus. Ilepemenienue.
Ckopoctb. X mpoekuuu Ha ocu
KOOpAUHAT

https://m.edso0.ru/30a108a5

PaBHOMEpPHOE ITPAMONIMHEWHOE
nekenue. ['paduueckoe onvcanue

bubmmoreka [{OK

gacrota. [leHTpocTpeMuTEIbHOE U
MOJIHOE YCKOPEHHE

o PaBHOMEPHOTO MPSMOJTMHEHHOTO https://m.edsoo.ru/89ba7190
JBKECHUS

10 CrnoxeHue nepeMeIieHuii u bubnuorexa [JOK
ckopocTeil. Perienue 3anau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[MpsiMonHEHOE BIKEHHE C https://m.edsoo.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanune

12 niﬂﬁonHHeﬁHoro JIIBIKEHUSA C bubmorexa [IOK

https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe majienre. Y CKopeHue
CBOOOHOTO ITaJIEHUS. 3aBUCUMOCTD bu6mmoreka [JOK

13
KOOPHMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BpEMEHH U UX rpapuKu

14 JIBmxeHue Tesa, OpOIISHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonmHeiiHOe nBUXKEHUE.

Z[BI/I)KGI;II/IC 10 OKPY’KHOCTH. YTJOBast BuGmorexa LIOK

15 U IMHEWHas ckopocTs. [lepuon n

https://m.edso0.ru/33196fbe
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Kontponsnas padora Nel mo reme

bubmuoreka [JOK

16 "Kunemartuka" https://m.edso0.ru/1242{32e
IIepBbiii 3ak0H HproTOHA.

17 WNHepunanbHble CUCTEMBI OTCUETA. bubnuorexa [JOK
[MpuHmn oTHOCHTENEHOCTH [ anues. https://m.edsoo.ru/5a9e4a64
HeunepuinansHbie CUCTEMBI OTCUETA

18 Cuna. PaBHOelicTByIOIIAs CUJIa. bubnuorexa [JOK
Bropoii 3akon Hetotona. Macca https://m.edsoo0.ru/141d3837

19 B3anmonericteue ten. Tperuit 3akoH bubnuorexa [JOK
Herorona https://m.edsoo.ru/57dba505
[TpuHIUIT Cynepno3uiuy CUll.

20 meelljne 3a)1yr;qua HpHI/IMeHeHI/Ie bubmmorexa LIOK

https://m.edsoo.ru/bdf997fb
3ak0HOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.
21 BKBI/IBaneHT:OCTL IPaBUTAIMOHHON 1 Bubnuorexa LIOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOMN Macchl

29 Cuna TSKeCTH U YCKOPEHHE bubmuorexa [JOK
CBOOOHOTO MAJECHUS https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnmuoreka [JOK

23
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BUIBI cUl BuGmmorexa [OK

25 TPEHIS. JIBIDKERNE B KHAKOCTH 1 https://m.edsoo.ru/1fa86499

ra3e ¢ y4éTOM CHJIbI COMTPOTHBIICHHSI
cpensl

https://m.edsoo.ru/2cb29676
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Jasnenue. ' napocrarudeckoe

bubmuoreka [JOK

26 nasnenue. Cuia Apxumena https://m.edsoo.ru/a28aa7ad
AOCOJIFOTHO TBEPJIOE TEJIO. bubnuorexa [JOK
27 [TocTynarenbHoe U BpalaTeabHOE bubnuorexa [JOK
JIBMDKCHUE TBEPJIOTO Teja https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCHTEIIBHO OCH bubmmoreka [{OK
Bpamienus. [linedo cuibl https://m.edso0.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBepAOMYy Teny. LleHnTp TsxecTu Tena. bubnuorexa [JOK
YcmoBust paBHOBECHS TBEPIOTO TEA. https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBECHS
bu6moreka [IOK
30 Pemeriite saa https://m.edsoo.ru/dclcaacO
31 KonTtponbhas padoTta Ne2 o teme bubmuorexa [JOK
"Ilunamuka. Ctatuka TBepaoro reia" https://m.edso0.ru/9f5a574c
Nmnynbc maTepuanbHON TOUYKH,
CHCTEMBI MaTePUATLHBIX TOYCK.
32 entp macc CIfCTCMBI MaTepuaTbHBIX bubmmorexa LIOK
https://m.edsoo.ru/4bb8294b
Touek. Teopema 0 IBUIKCHUU LIEHTPA
Macc
Wmnynbe cuitbl 1 U3MEHEHUE
33 I/IMH;IJILca Tesa. 3aKOH COXpaHECHUS bubmmorexa LIOK
https://m.edsoo.ru/13f0a221
uMIyibca. PeakTuBHOE IBUKCHUE
MOMEHT UMITyJIbCa MaTePUATLHON
To4kKU. [Ipencrasienue o coxpaHeHuu bubnuoreka [IOK
34
MOMEHTa HMITYJIbCa B IEHTPAIBHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
35 Pemienne 3agau bu6mmoreka [JOK
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https://m.edso0.ru/f7706d63

PaGoTa cuibl Ha MaJIOM U HA

36 KOHEYHOM IE€PEMELICHHUH. bubnuorexa [JOK
I'paduueckoe npepcraBneHne padboThI https://m.eds00.ru/913974c7
CuJibl. MOIIHOCTH CUJIBI
Kunernueckas sneprus. Teopema 00
37 W3MCHCHHUH KHHeTIfqecxoﬁ arll)epmu bubmmorexa LIOK
. https://m.edsoo.ru/9a5e2e74
MaTepHATLHOU TOYKH
[ToTeHIMaTBHBIC U HETIOTCHITHATEHBIC
38 CHJIBL. EOTGHHI/IaﬂBHaﬂ aHepI;HsL Bubmuotexa LIOK
https://m.edsoo.ru/554bafcc
Btopas kocMuyeckasi CKOpOCTh
Tperbst KOCMHUYECKAs] CKOPOCTb.
CBs13b paOOTHI HEMIOTEHITUATBHBIX CHIT
39 c I/ISMGEGHI/ICM MexaHHqI;cKoﬁ bubmmorexa LIOK
https://m.edsoo.ru/f57b4e01
SHEpPrUM CHUCTEMBI TeJl. 3aKOH
COXPaHEHHUS MEXaHUYECKOM HEepTun
Yupyrue u He 1€ CTOJIKHOBEHHUS.
40 szlz[lr{eHHe Bey;f}ZIrnH JUTSL MACAITbHOM bubmmorexa LIOK
https://m.edsoo.ru/f30f43b6
KUAKOCTU
41 KontponbHas padota Ne3 o teme bubnmuoreka [JOK
"3aKOHBI COXpPAaHCHHS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
Pa3BuTHe npeacraBneHuit o mpupoie
42 Ter10Tbl. OCHOBHBIE TOJIOKEHUS bubnuoreka [JOK
MKT. Tuddysus. BpoyHoBckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHE
Crpoenue ra3000pa3HbIX, KUAKUX U BuGmmorexa [OK
43 TBEPABIX TeN. XapakTep ABMKCHUS U

B3aHMO/JICHCTBHS YaCTHUI] BEIIECTBA

https://m.edsoo.ru/c44d02e2



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2

Macca u pazMepsl MOJIEKYI (AaTOMOB).

bubmuoreka [JOK

44 KonunuectBo Beniecta. [locTosinHas https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TennoBoe paBHOBecCHE. bubnuorexa [JOK
[Ikana [enscus https://m.edso0.ru/0070d493
bubmmoreka [{OK
46 Pemmenme sz https://m.edsoo.ru/1531aba5
. bu6mmnoreka LIOK
47 W neanpuerii ra3. I'a30BBIe 3aKOHBI https://m.eds0o.ru/1deb2367
48 YpaBHenue Menpeneena- bubmuorexa [JOK
Kuaneitpona. Perienne 3anau https://m.edsoo.ru/8d12c328
49 AbGcomoTHas TemnepaTtypa. 3aKkoH bubnuoreka [IOK
JlaneroHa https://m.edsoo.ru/14e02d1f
50 N3omporiecchl B UieaqbHOM rase ¢ bu6mmoreka [IOK
IIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'padmueckoe npeacTaBieHne
51 Hfog)poueccma: EI;TepMa n30X0pa bubmmorexa LIOK
’ ’ https://m.edso0.ru/1344327b
n3obapa
bu6mmoreka [JOK
52 Octioroe ypastierine MKT https://m.edsoo.ru/c8094721
53 Pemtenue 3amay bubmorexa [JOK
https://m.edso0.ru/10265a05
CBs3b a0COIIOTHOM TeMIepaTyphl
TEPMOAMHAMHYECKON CHCTEMBI CO
54 CpenHel KHHEeTUYeCKOW dHepruei https://m.edsoo.ru/c38af875
MOCTYNATENBFHOTO TEIIOBOTO
JBIDKCHUS €€ YaCTHI]
55 O06o01eHre U cucTeMaTrU3amus bubnmuoreka [JOK
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3ganui o teme "Ocuossr MKT"

https://m.edsoo.ru/09d12fd8

KonTtponsnas padora Ne4 o teme

bubmuoreka [JOK

% "OcHoBbl MKT" https://m.edsoo.ru/13adad59
TepmoanHaMuyeckas cucTema.
3ananue BHEMIHUX ycinoBui 1uist T
crucTeMbl. BHelIHME ¥ BHYTpEHHHUE
57 napametpsl. [TapameTpsl }'}Tﬁ CHCTEMBI Bubmuorexa LIOK
https://m.edsoo.ru/5f8d38a3
KaK CpeIHUE 3HAYCHUS BEJTNYUH,
OINMUCHIBAIOIINX €€ HA
MHKPOCKOTTMYECKOM YPOBHE
Hyneroe Hayano TepMoIMHAMUKH.
58 CZMOnpomBonLHas{ppeniKcaum T bubamorexa LOK
https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Moenp uieanbHOro ra3a B
59 TepiOHHHjMHKe. Ycenosust bubamorexa LOK
. https://m.edso0.ru/29355001
MIPUMEHUMOCTH 3TOW MOJIEIH
VYpaBuenue Menzeneea-Knanelipona
60 u I];BIan(eHI/Ie I[J'Ijll BHYTPCHHEH ’ bubmmorexa LIOK
https://m.edsoo.ru/bal1178d0
SHEPTHH
Bripaxkenue 111 BHyTpeHHEH
61 SHEPrUU OJJHOATOMHOIO UJI€AJIbBHOTO bu6mmoreka [JOK
rasa. KBa3ucrarnyeckue u https://m.edsoo.ru/ac5cacl5
HECTaTUYECKUE MPOIECCHI
DneMeHTapHas padoTa B
62 TepMOJIMHAMUKE. Beruncnenue bu6mmoreka [JOK
paboTsI Mo rpaduKy nmpouecca Ha PV- https://m.edsoo0.ru/741d5738
TuarpaMmme
63 Tennonepenaya kak crnocod bubnuoreka [IOK
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M3MEHEeHUs BHyTpeHHel sHepruun T /1
CHCTEMBI 0e3 COBEpIICHHUS PadOTHI

https://m.edsoo.ru/3d734561

KOHBGKIII/I?[, TCIUIONIPOBOJHOCTD,

bubmmoreka [{OK

o4 U3JIy4eHHE https://m.edsoo.ru/157b54cd
KonunuecTBo TemnoThl. TennoéMKoCcTh

65 Tena. Y IeabHas U MOJISIpHAs bubnuorexa [JOK
TEIUI0EMKOCTH BEIIECTBA. Y IelIbHAs https://m.edsoo.ru/7ba67355
TEIUIOTa CTOPaHUs TOTUTNBA

66 Pacuér konmyecTBa TEIIOTHI IPH bubnuorexa [JOK
Terionepenaue https://m.edsoo.ru/1db5ad4e

67 [TonsiTre 06 anuabatHOM mpoliecce. bubnuoreka [IOK
[TepBbiii 3aKOH TEPMOTUHAMUKH https://m.edsoo.ru/d8098824
KonnuecTBo TemioTs! u paboTa Kak

68 Mepbl U3MECHECHHUSI BHyTp:HHeI?I Bubnuorexa LIOK

https://m.edsoo.ru/b047alcd

sHepruu T/I cuctemsl
BTopoii 3aKOH TEpMOAMHAMUKY TS

69 PaBHOBECHBIX U HEPABHOBECHBIX bubmuorexa [JOK
mnporeccoB. Heobparumocts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB

70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [JOK
manrd. KITJ] https://m.edso0.ru/2e945513

71 MakcumanbHoe 3HaueHue KIIJI. bubmuoreka [JOK
Mukn Kapuao https://m.edsoo.ru/fe3857b9

72 Pemenue 3amau Bubmmorexa LIOK

https://m.edsoo.ru/b3efal8b

DKOJIOTHYECKUE aCIEKThI BuGmmorexa [OK

73 HCTOJIb30BAHUS TETIJIOBBIX

asurareneit. TenmnoBoe 3arps3HeHne

https://m.edso0.ru/9867aaa7
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OKPYKarOLIEH CpeJibl

74 Pemienue 3amau bubmnorexa LIOK
https://m.edsoo.ru/c8c70432
O06001IeHe U CUCTEMATHU3AIIHS
75 3HaHI/II; 10 TEME "TepMOIlI/IHI;MI/IKa. bubmotexa LIOK
https://m.edsoo.ru/28d62b3f
TennoBele MaIUHBL"
KonTponbraas padota Ne5 mo teme
76 "TepLI/[)onHHaMII/)IKa. TermioBeie bubmmorexa [JOK
;) https://m.edsoo.ru/1b6e26¢5
MaIITHHBI
[Tapoo6pa3oBanue 1 KOHACHCAITHS.
77 I/Iciapell{)ne U KUIIEHHE. SJ’IJIenLII{Iaﬂ bubmorexa LIOK
https://m.edsoo.ru/6f8e6777
TEIUI0Ta MapooOpa3OBaHUs
HacelmieHnbie 1 HEHACHIIIICHHBIE
napel. KauecTBeHHasI 3aBUCUMOCTh
IUTIOTHOCTH M JIaBJICHUS HACBIIICHHOTO
78 rapa OT TeMIIEPaTyphl, UX bubmuorexa [JOK
HE3aBUCHUMOCTh OT 00BEMa https://m.edsoo.ru/f5¢c17d02
HACBIIIIEHHOTO TIapa. 3aBUCUMOCTh
TEMIIepaTyphbl KUTICHHS OT JaBJICHUS B
KUJIKOCTH
79 Bnaxxnocts Bo3yxa. AGCOIIOTHAS U bu6mmoreka [JOK
OTHOCHUTEIIbHAS BIAKHOCTh https://m.edso0.ru/30ebbb79
80 Pemenue 3amay bubmorexa [JOK
https://m.edsoo.ru/18e95ff3
TBépnoe Temo. Kpucrammnaeckue u
81 aMollig)HLIe TeJIa.I:)AHI/BoTponI/I;I Bubnnorexa HOK
N https://m.edsoo.ru/20a88a03
CBOMCTB KPHCTAJIOB
82 [InaBneHne u KpucTaUIA3ALMSL. bubnuoreka [IOK
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VYenbHasg TEIUIOTA IUIABJICHUS.
Cybnumarus

https://m.edso0.ru/6ee91e9f

JHedopmaruu TBEPIOTO TENA.
Pactsoxenne u cxxarue. CrnBur.

bubmmoreka [{OK

83 Moayns FOura. [penen ynpyrux https://m.edsoo.ru/dalaabl0
nedopmarnuit
TermmoBoe pacmmpeHue KUIKOCTEN U
84 TBEPABIX T€J1. AHTAPMOHU3M bubnuorexa [JOK
TEIIOBBIX KOJCOAHUI JaCTHUI] https://m.edsoo.ru/7ba5edf2
BEIleCTBA
85 [IpeoGpa3zoBanue sHepruu B (Ga3oBbIX bubnuoreka [IOK
nepexoaax https://m.edso0.ru/97a0672f
bu6moreka [IOK
86 YpaBHEHHE TEIUIOBOTO OaaHca htts.//m.edsoo.ru/abl521fb
bu6mmoreka [IOK
87 Pemmerrte sazes https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHHUE.
88 Kanunnspuelie sapnenus. [laBienue bu6mmoreka [JOK
10T KCKPUBJICHHOM MMOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xunkoctu. @opmyna Jlannaca
O000I11IeHNE U CUCTEMATH3ALIMS
89 3HaHUM Mo Teme "ArperaTHbie bubnunoreka [JOK
cocTosiHus BemecTBa. Pa3oBbIe https://m.edso0.ru/0b52575¢
nepexonl"
KonTtponbHas padoTta Ne6 o reme
90 "Al"p:l“aTHLIe EOCTO}IHI/I}I BeEIlECTBA. bubmorexa HOK
https://m.edsoo.ru/7dc2a739
®dazoBble Iepexoan”
91 OnexTpu3aius Tea U €€ IposBICHUS. bubnuoreka [IOK
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Dnektpuyeckuii 3apsia. [[Ba Bunia
ANEKTPUICCKUX 3aPS/IOB.
[TpoBOTHUKH, TUAIEKTPUKH U
MTOJTYIIPOBOTHUKH

https://m.edsoo.ru/1laff445f

DneMEeHTapHBIN ANEKTPUUECKUM

92 3apsij. 3aKOH COXpaHCHHUS bubmmorexa LIOK
https://m.edsoo.ru/f49afd24
AEKTPUIECKOTO 3apsjia
93 B3anmonerictre 3apsioB. TodeuHsle bubnuorexa [JOK
3apsiibl. 3akoH Kynona https://m.edso0.ru/445b7746
bu6moreka [IOK
94 Pemenne 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
DnekTpuyeckoe noJie. Ero aeiicteue bubmuorexa [JOK
95
Ha 3JIEKTPUUECKUE 3apsi bl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 3JI€KTPUYECKOTO
niosst. [IpoGnbii 3apsia. JlnHamm
96 HaHpﬂ)KgHHOCTI/I 3JII:3KI"[rqueCKoro Bubnuorexa LIOK
https://m.edsoo.ru/3dac6957
noJist. OJJTHOPOTHOE ANEKTPUUYECKOE
mnosie
[ToreHmanbHOCTH
97 BJ'ICKTpL(;CTaTI/ILIeCKOFO noJis. PazHocThb Bubmiorexa LIOK
https://m.edso0.ru/80021447
MOTEHIIMAJIOB U HATIPSKEHUE
[ToTennmanpHas 3Heprus 3apsaaa B
08 ANEKTPOCTATUYECKOM TOJIE. bubnunoreka [JOK
[ToTeHIman 3MeKTPOCTaATHIECKOTO https://m.edsoo.ru/af5fa389
oJIs
99 CBs13b HAaPSHKEHHOCTHU TOJIS U bubnunoreka [JOK

Pa3HOCTH NOTCHIIUAJIOB JJI

https://m.edsoo.ru/df7a6838
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QJICKTPOCTATUYCCKOTO IOJIA

[Ipunuun cynepno3uuuu bubmuorexa [IOK
100 .
AIIEKTPUUYCCKHUX TIOJICH https://m.edsoo.ru/Ocfeda6c
bubmmoreka [{OK
101 Petuctiite sazas https://m.edso0.ru/5a582263
102 [Tone Toueuynoro 3apsiga. [lone bubnuorexa [JOK
PaBHOMEPHO 3apsKEHHOM Cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO TI0
103 06”béMI; mapa. %one Il;)aBHOMepHO bubmmorexa LIOK
g N https://m.edsoo.ru/f7a665ee
3apsHKEHHONM OECKOHEYHOM IIOCKOCTH
104 [IpoBOAHMKH B 3IEKTPOCTATHYECKOM bubnuoreka [IOK
noJie. YCIoBUe paBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKY ¥ TTOJIYIIPOBOIHUKH B bubnuoreka [IOK
AIIEKTPOCTATHYCCKOM TI0JIE https://m.edsoo.ru/060ebab5
Konnencarop. D1eKTpo€MKOCTh
106 KOH;[eHcaTo;)a. BHeKTppoéMKOCTL Bubnuorexa LIOK
https://m.edsoo0.ru/845b4f73
IJIOCKOTO KOHAEHCATOpa
107 [TapannensHo€ coemuHeHUE bu6mmoreka [JOK
KOH/IEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 TlocnenoBaTenpbHOE COEUHEHNE bu6mmoreka [JOK
KOHJIEHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsyKEHHOT0 KOHJIEHCAaTOpa bubmmorexa LIOK
https://m.edsoo0.ru/73a34f18
bubnuoreka [JOK
110 Pemenue 3anau https://m.edsoo.ru/5fh2ach5
https://m.edsoo0.ru/27434040
111 JIBM>KEHHE 3apsyKEHHON YacTULBI B bubnuoreka [IOK

OJHOPOJHOM JJICKTPUYICCKOM I10JIC

https://m.edso0.ru/8341d6ac
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112

Pemenue 3amau

O0001IeHHAE U CUCTEMATU3ALIUS

113 3HaHUU 110 TeMe "DIIEKTPUUECKOE Brbmiorexa LIOK
| https://m.edso0.ru/5752603f
roJjie
KonTtponeHas padota Ne7 mo teme bubnuorexa [JOK
114
"DnekTpudeckoe mose" https://m.edsoo.ru/cefe90e9
Cwua Toxa. [TocTOSSHHBIN TOK.
115 VYcnoBus cylecTBOBaHUS Brbmiorexa LIOK
https://m.edso0.ru/233311b5
MTOCTOSTHHOTO 3JICKTPHYECKOTO TOKa
116 Hcrounuku Toxa. Hanpsbxenue u bubnuoreka [IOK
DIC https://m.edsoo0.ru/0839a115
117 3akoH OMa Ji1s ydacTKa Lenu. bubmuorexa [JOK
DJIEKTPUUECKOE COMPOTUBIICHNE https://m.edsoo.ru/f14f251e
3aBUCHMOCTB COTIPOTHUBIICHUS
118 OJHOPOJTHOTO MPOBOJIHUKA OT €r0 bu6mmoreka [IOK
JUTHHBI U TUIOIIAIU TIONIEPETHOTO https://m.edsoo.ru/95fcdf51
CeUYCHHUS
119 VY enpHO€ CONMpPOTHBIICHUE BEILIECTRA. bu6mmoreka [JOK
Perenue 3amau https://m.edsoo0.ru/437f8300
[TocnemoBarenpHOE, MapalieIbHOE
120 CMemaII[{Hoe COCI[I/IH’CHI/II; ’ bubmmorexa [JOK
https://m.edsoo.ru/236f7e07
MTPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
121 BHCKTpr‘IeCKI/IX nerneid. [IpaBuna bubmmorexa LIOK
https://m.edsoo0.ru/1794cf37
Kupxroga
122 Pemenue 3amau bubmorexa HOK
https://m.edsoo0.ru/3881b469
123 Paborta 31eKTpruuecKkoro Toka. 3akoH bubnuoreka [IOK
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Jxoyna —Jlenua

https://m.edso0.ru/a3605c5c

bubmuoreka [JOK

124 P
CHICHHE St https://m.edso0.ru/6761bfof
195 | Tomommswommoom, sosommomse s biuGorexa LIOK
. - » BRIACH https://m.edso0.ru/99750a6f
pesucrope
bubmmoreka [{OK
12 P
6 CHICHHE Sa1ad https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpeHHEEe COTIPOTUBIICHHE bubnuorexa [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa Jy1st IOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
AIIEKTPUUYCCKON TSTTH https://m.edsoo.ru/221f40fb
bu6moreka [IOK
129 Pemmerme sz https://m.edsoo0.ru/3580b679
bu6mmoreka [IOK
130 MormHoCTE HCTOMETKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 Kopotioe sambikaiiite https://m.edso0.ru/546f5632
132 Konpaencarop B 1ienu noCTOsIHHOTO bu6mmoreka [JOK
TOKa https://m.edso0.ru/35368f3e
133 p bubnuoreka [JOK
CHICHHE sakad https://m.edsoo.ru/4410cef0
134 Pertenue 3agau mo reme bu6mmoreka [JOK
"TTOCTOSIHHBIH SJIEKTPHUYCCKHIA TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agayu 1o teme bubmuoreka [JOK
"ITocTOSTHHBIN MIEKTpUUYECKH TOK" https://m.edso0.ru/744261b8
136 Pemenue 3a7ay 1o teme bubnmuoreka [JOK

"IIoCTOSIHHBINM 2JIEKTPUUECKUI TOK"

https://m.edsoo.ru/eb5d4687
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O0001IEHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

137 SHATHH TO TeMve "H?,CTO’IHHHH https://m.edsoo.ru/bfd7a050
AMEKTPUICCKHI TOK
138 KonTtponeHas padota Ne7 mo teme bubnuorexa [JOK
"TIOCTOSIHHBIH AIIEKTPUUSCKHIA TOK" https://m.edso0.ru/1885ddf1
DneKTpruyecKas MpoBOJIUMOCTh
139 pa3J'II/IEI)HI)IX BGHIG(I:)TB. BHJIeKTqueCKI/H?I Brbmiorexa LIOK
https://m.edsoo.ru/da794295
TOK B MeTaiiax. CBepXnpoBOIUMOCTb
DNEeKTPUYECKUN TOK B pacTBOpax u
140 pacnnfBax SHGKTpOJ'II/ITI())B. BaEOHm bubmmorexa LIOK
https://m.edso0.ru/4b423491
®dapages IS AIEKTPOIn3a
. bu6mmnoreka IIOK
141 DneKkTpuyecknil TOK B raszax. [lmazma https://m.eds0o.ru/92d92f76
142 DIIEKTPUYECKUI TOK B BaKyyMe. bubmuorexa [JOK
Bakyymubie ipuOopsI https://m.edsoo.ru/2E+160
143 DIJIEKTPUYECKUI TOK B bubmuorexa [JOK
MOJTyIIPOBOIHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [JOK
144 HouynposoziiioBbie pHOOpL https://m.edso0.ru/83622200
Ousznyeckuit mpaktukyMm Nel 1o Teme
"M3mepeHue cuiibl TOKa 1
145 HaMpPsHKEHUS B LMY MOCTOSIHHOTO bubnunoreka [JOK
TOKa IPH IMOMOIIU aHAJOTOBbIX H https://m.edso0.ru/5643ea56
U (POBBIX U3MEPUTETHHBIX
npubopos"”
@uznueckuit npakTukyM Ne2 1o reme BuGmorexa LIOK
146 "N3y4ueHre HepaBHOMEPHOTO

ABHUIKCHUS C LCIIBIO OIIPCACIICHUA

https://m.edsoo.ru/f6292f5f
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MTHOBEHHOM ckopocTH"

®uznueckuil npaktukyM Ne3 1o reme
"N3mepeHue yCKOpeHus Ipu

bubmmoreka [{OK

147 HPSMOJIMHEHHOM PaBHOYCKOPEHHOM https://m.edso0.ru/6960b6ef
JBWKEHUH 110 HAKJIOHHOM IJIOCKOCTH"
®usnueckuit npakTukym Ned o teme
148 "Usmepenue nyOpeHI/}Ilfl\I/I CBOOOTHOTO bubmmorexa LIOK
. https://m.edsoo.ru/d1ea2402
TaJCHUS
®usnueckuil npakTukym NeS o teme
149 "UccnenoBanue 3aBUCUMOCTH bu6moreka [IOK
nepuo/a oOpaIieH st KOHHIECKOro https://m.edsoo.ru/bcf53514
MasITHUKA OT €ro napameTpoB"
®usznyeckuit mpakTukyMm Neb 1o teme
"[IpoBepka runoTe3bl 0
150 HefaBHfHMocm BPEMEHU JIBIKCHUS bubmorera [IOK
. https://m.edsoo.ru/0b34db84
Opycka 1Mo HaKJIOHHOM MIIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €r0 MacChl"
®usznyeckuit mpakTukym No7 1o teme
"UccnenoBanue 3aBUCUMOCTH CHJT
151 ynpyrof:[TH BO3HHKAIOIIUX B bubmmorexa LIOK
’ https://m.edsoo.ru/b55b81al
MpYyXUHE U PE3UHOBOM 0Opa3slie, OT
ux nepopmanmn"
®usnueckuil npakTUKyM Ne8 o teme
152 "U3mepenue korhuimeHTa TpeHus bubnunoreka [JOK
10 BEJINYUHE YrIIOBOTO https://m.edsoo.ru/b83b1607
k03¢ duirenta 3aucumoctu Frp(N)"
dusnueckui npaKTI/IKylvi Ne9 o teme BuGmorexa LIOK
153 "HccnenoBanue yciuoBH paBHOBECHS

TBEPJOTO TENA, UMEIOIIETO OCh

https://m.edsoo.ru/4a04f4f7
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BparieHus"

®uznyeckuil npaktukym NelO no

154 teMe "M3MepeHne KHHETHYECKOM bubmmorexa LIOK
P " https://m.edsoo.ru/856fb28e
SHEPTUU Tella TI0 TOPMO3HOMY ITYTH
) i Nell
155 Tell/\lflgel/I :'{ITIZKHI;HI:/IP:EZI(/)HTZM MI/I(:IGCI?:I‘O bubmoteia LIOK
ya P https://m.edsoo.ru/e0fe7e07
rporiecca»
) i Nel2
R P " e https://m.edsoo.ru/2f2faa61
TETUIOEMKOCTH
®usnueckuit npaktukym Nel3 o
teme "M3mepenne abcontoTHON bubnuoreka [IOK
157
BJIXKHOCTHU BO3(yXa M OIIEHKA MACChI https://m.edsoo.ru/6b1a23b5
MapoB B TOMEUIECHUU "
®usznyeckuit mpaktukyM Nel4 mo
158 teme "HaOmonenne npeBpanieHus bu6mmoreka [IOK
SHEPIHUHU 3apPsDKEHHOTO KOHICHCATOpa https://m.edsoo.ru/ec424377
B DHEPTUIO U3JIYYEHUs cBETOaMoaa"
o i Nel5
159 | teme "Hovepene yieroro bimorera LLOK
P e Y https://m.edsoo.ru/2b179d98
COTIIPOTHUBIICHHUS ITPOBOTHUKOB
@uznyeckuil npaktukym Nel6 1o
teMme "UcciaenoBanue 3aBUCUMOCTH bu6mmoreka [JOK
160
COIPOTHUBJIEHUS TEPMOPE3UCTOPA OT https://m.edsoo.ru/64b6e901
TEMIIEPATYPHI"
161 O06o01IeHre 1 cCUucTeMaTHU3aIus bubmuoreka [JOK
3HaHu# 1o TeMe "KunemaTtuka" https://m.edsoo.ru/ed017d93
162 PezepBHblit ypok. O0001IEHNE U bubnuoreka [IOK
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cUCTeMaTu3alus 3HAaHUM 10 TeMe
"Tunamuxa"

https://m.eds00.ru/3149956b

O0001IEeHUE U CUCTEMATU3ALIUS

bubmmoreka [{OK

163 i "C 1
3HaHfm 110 TEME "LTaTHia TBepAoTo https://m.edsoo.ru/0f9752ac
Tena
| T |
HAHHWU 110 TEM KOHBI XpPaHCHUA
" P https://m.edsoo.ru/6c0df9cc
B MCXAaHHKEC
0606
165 | suaniino teve "Ocroms 1 Bumonesa LIOK
. " https://m.edsoo.ru/de148976
MOJIEKYIAPHOKUHETUYECKON TEOPUU
0606
166 | st no teve "Tepvormans, 1 Bubmionera LIOK
P A ) https://m.edsoo.ru/Obcc77cl
TermoBble MAIIMHBI
OO6o01menre U cucTeMaTru3arus
167 3HaHUM Mo Teme "ArperatHbie 1 bubmuorexa [JOK
cocTosiHus BemecTBa. Pa3oBbie https://m.edsoo.ru/59ca5c91
nepexonl"
O06o01eHre U cucTeMaTru3amus
168 3HaHUH 1O TeMe "DJIEKTPUUIECKOe 1 Bubmmorexa LIOK
" P https://m.edsoo.ru/f2381c0c
mnosie
0606
169 | suanii o revie "Mocrommu 1 Eutmacnera 10K
. https://m.edsoo.ru/3cae6dal
ANEKTPUYECKHI TOK
0606
170 3Ha(I)-II/IHI;el'I[{(fI :eHMZI/f'ClTerj FII;H?‘:;II/II/}II‘IHHX 1 Bu6mmorexa LIOK
" P https://m.edsoo.ru/cc7681d4
cpenax
OBIIEE KOJIMYECTBO YACOB I10 170 16
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[TPOTPAMME




11 KJIACC

Ne

KoaunuyecTBo 4acoB

Jara

DJIeKTpOHHbIe U (poBbIE

Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
B3anmonericTBre MOCTOSTHHBIX
1 MarHHT:B Y TIPOBOJTHUKOB C TOKOM. 1 bubmmorexa LIOK
https://m.edso0.ru/487a8593

MarunutHoe noJie. ['unoreza Ammnepa

BexTop MarHUTHON MHAYKIIMH.

9 [IpuHnun cyneprno3unun 1 bubnuoreka [IOK
MarHUTHBIX moJieid. JInaun https://m.edsoo.ru/4clabcch
MarHUTHON WHIYKITUU

3 MarauTHO€ 10Jie MPOBOIHUKA C 1 bu6mmoreka [IOK
tokoM. OmbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cuna Amriepa, €€ HapaBJIE€HUE U 1 bubmuorexa [JOK
MOJTyJIb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [JOK

> Pemmerite sazas 1 https://m.edsoo.ru/a37a0c21

5 [Ipumenenue 3akoHa Amriepa. 1 bubnmuoreka [JOK
DIEeKTPOU3MEPHUTEIbHBIC TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U

7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubnuoreka [JOK
YaCTHUI[BI B OJJHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje

8 Pemenue 3amau 1 bubmorexa HOK

https://m.edsoo0.ru/504e98c7

9 Pabora cunsl Jlopenia 1 bubnuorexa [IOK
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https://m.edsoo.ru/d518be4b

bubmuoreka [JOK

10 Pemenme a2 https://m.edso0.ru/93617bd9
MarsuTtHoe 110J1€ B BEIIIECTBE.
11 deppoMarHeTuKu Ha;l:,- u Brbmiorexa LIOK
’ https://m.edsoo0.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOWCTBA
12 ¢deppomaruetukos. [Ipumenenune Brbmiorexa LIOK
https://m.edso0.ru/0b58190a
(heppoMarHeTMKoB
13 Pemenne 3agau 1o teme bu6moreka [IOK
"MaruuTtHOE 10je" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agau 1o Teme bu6moreka [IOK
"MaruutHOE mose" https://m.edsoo.ru/41c4ae8a
SIBneHne AneKTpOMarHuTHOM
15 WHTYKITUH. HOTIZ)K BEKTOpa bubmorexa [IOK
. https://m.edsoo.ru/b3efaOcl
MarHUTHOW MHIYKIIHH
bu6mmoreka [IOK
16 DAL maaykumt https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH bu6mmoreka [JOK
dapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe snekTpuueckoe noJie. bubnunoreka [JOK
Toku dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUMH B ABMXKYIIUXCS bubnunoreka [JOK
IIPOBOIHUKAX https://m.edsoo.ru/0235cc02
20 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/4dfda618
21 [IpaBusno Jlenna bubmorexa LIOK

https://m.edsoo.ru/bbc22726
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NupyktuBHOCTB. Karymka

bubmuoreka [JOK

22
VIVIYRTHBHOCTH B HEHH https://m.edsoo.ru/621eaedd
IIOCTOAHHOT'O TOKa
93 SABnenne camounaykuuu. I1C bubnuorexa [JOK
CaMOMHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIs KaTYIIKU bubnuorexa [JOK
C TOKOM. DJIEKTPOMAarHUTHOE MOJIe https://m.edsoo.ru/b3cOad11
bubmmoreka [{OK
25 P
clieHme sanat https://m.edsoo.ru/88f69d2b
0606
) 3 ao IIUICH:IeeI/I (e:HCTeMamsaum BuGmiorexa [IOK
HAHHWU 110 TEM
N " https://m.edso0.ru/76484025
DIIeKTpOAMHAMHKA
97 KonTtponbnas pabora Nel no teme bubnuoreka [IOK
"DaeKTpoauHaAMHKA" https://m.edsoo.ru/8ae09b98
Kone6 .
28| Chobomme roscian. biorera LIOK
8 i https://m.edsoo.ru/7¢1db385
lMapmoHnueckue Kosie0aHus
2 KnHeMaT:qecE(;e 1/(13 JTUHAMHUYECKOE BuGmorexa [OK
OTHCaHKe KoJieOaTeIbHbIX
. https://m.edsoo.ru/87ce9498
JBUKEHUI
DHeprerudeckoe onrcanue. BeiBo
30| rapuomticekix KoseSarmIs ix bimorera LLOK
P https://m.edsoo.ru/e3c99692
SHEPreTUYECKOro u
KMHEMaTUYECKOTO OMUCAHUS
bu6mmoreka [JOK
31 AMm OaHwMii
WIHTY A 1 fasa koxeGarit https://m.edsoo.ru/7a0c439a
32 [lepron 1 yacToTa KoJIeOaHHIA. bu6mmoreka [JOK



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
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https://m.edsoo.ru/7a0c439a

[Tepron MabIX CBOOOIHBIX
KOJIeOaHU MaTEMaTHYECKOIO
MasTHHKa. [leprox cBOOOHBIX
KoJIeOaHHUH IPY)KUHHOTO MasiTHUKA

https://m.eds00.ru/e0399319

3aryxaromue KojaeoaHusl.

33 Brinyxaennbie KosieOaHusl. bubmmorexa [JOK
https://m.edsoo.ru/72e93d09
Pesonanc
bubmmoreka [{OK

34 ABTOKOJIEOAHI1A https://m.edsoo.ru/6add2644

bu6moreka [IOK

35 Pemrenue 3amau https://m.edsoo.ru/addeec71

https://m.edso0.ru/756123c5
VYpok-koHdepeHus
36 “I\I/)IexaHI/Iq(ZcEHeione6aHm B Bubnuorexa LIOK
Y https://m.edsoo.ru/8ef587be
MY3BIKQJIbHBIX HHCTPYMEHTaX
O06o01enre U cucTeMaTru3arus
37 3HaHPIHI>:I[ o TeMe "MexaHI/I‘ICL(I:KI/Ie Bubnuorexa LIOK
https://m.edsoo.ru/eb84182f
KoyieOaHus"

38 DIeKTpOMarHuTHbIE KOJICOaHUsI. bubnuorexka [JOK
KonebareabHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b

39 aMIUIMTY/IbI 3apsiia KOHAEHCcaTopa ¢ bubmuoreka [JOK
aAMILTMTY/I0M CHUJIbI TOKA B https://m.edso0.ru/093f9afl
KoJie0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUs YHEPTUU B bubnunoreka [JOK
UjeaTbHOM KOJIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543

41 3aryxarouue MeKTPOMarHuTHbIE bubnunoreka [JOK

KoJIeOaHMUSI. BLIHy)KI[eHHBIe

https://m.edso0.ru/5e668619
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OJICKTPOMArHUTHBIC KoJieOaHus

IIepemennslit TOK. Pesucrop u

42 KOHJIEHCATOD B LIEIH IIEPEMEHHOTO bubmmorexa [TOK
A pEI P https://m.eds00.ru/84836152
TOKa
Karynika HHIyKTUBHOCTH B LIEIN bubnuorexa [JOK
43
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
3akon Oma JyIst SJIEKTPUUYECKON bubnuorexa [JOK
44
[eNH IePEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
M .
o | oo e e
yA a yrom https://m.edsoo.ru/lcac6c4c
3HAYCHUEC CUJIBI TOKA U HaHpH)KeHI/ISI
46 Pe3oHaHC B DIIEKTPUYECKON LIENH bubmorera [IOK
p t https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 P
CHiCHHIE 3aAat https://m.edsoo.ru/al6836a4
W neansHbIif Tpancopmarop.
48 [IpousBoacTBO, nepenaya u bu6mmoreka [IOK
OTpeOICHNE DIIEKTPUIECKOMH https://m.edsoo.ru/f97418ae
SHEPTUHU
DKOJIOTUYECKHE PUCKHU TTPH
. EpOI/ISBOL[CTBe AJIEKTPOIHEPTHH. BuGmiorexa LIOK
YIARTYPa HCHOIRSOBaMIA . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPIHH B MOBCEAHEBHOM
KU3HU
50 Pemenue 3amau bubmorexa HOK
a https://m.edsoo.ru/ee6677ed
b K
51 Pemenue 3amau nommorexa O

https://m.edsoo.ru/7cab59f8
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https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
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O0001IeHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

52 SHAHIILTTO TeNe https://m.edso0.ru/401024a9
"JyeKTpOMarHuTHbIE KojeOanus"
MexaHn4eCKrEe BOJIHBI.
53 XapakTepUCTUKH MEXaHUUYECKUX bubmmorexa LIOK
https://m.edsoo.ru/a58e109f
BOJIH
54 CBoiiCcTBa MEXaHMYECKUX BOJIH bubmmorexa LIOK
https://m.edsoo.ru/d9ae1000
bubmmoreka [{OK
> 3By XapaKTepuCTHKH 3ByKa https://m.eds00.ru/13806709
56 Wndpa3syk u yaptpassyk. lllymosoe bubnuoreka [IOK
3arpsA3HEHNE OKPYKAIOICH CpeIbl https://m.edsoo.ru/7380038f
bu6moreka [IOK
> Pemmerrte sazes https://m.edsoo.ru/cfd918bf
DNEeKTPOMarHUTHbIE BOJHBL.
58 I/I3J'Iqu;HI/Ie ANIEKTPOMArHUTHBIX Bubnuorexa LIOK
https://m.edsoo.ru/714e5dbl
BOJIH
59 DHEprus AMEKTPOMAarHUTHBIX BOJIH. bubnuoreka [JOK
CBOCTBA AIIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana 3eKTpPOMarHUTHBIX BOJIH.
60 HpHMeHeHHeI;neKTpOMarHHTHHX bubmmorexa LIOK
https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMIBI paguOCBI3U U
61 TeneBuacHus. Pagnosokarms. bu6mmoreka [JOK
DJeKTpOMAarHUTHOE 3arps3HeHHe https://m.edsoo0.ru/9f96f18
OKpYKaroILen CpeJibl
62 KonTtposneHas padota Ne2 o teme bubnuoreka [IOK

"Kosebanus u BOJIHBL"

https://m.edsoo.ru/4f7985a0
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Cger. 3aKOH NPSIMOJMHENHOTO

bubmuoreka [JOK

63 pacnpocTpaHeHHs CBETa https://m.edso0.ru/f9566406
Pemienue 3a1a4 Ha IpUMEHEHHUE
64 3aKOHa Hpﬂh/IIIOHHHefIII;OFO Brbmiorexa LIOK
https://m.edsoo.ru/ea32d455
pacipoCTpaHeHUs CBETa
65 Otpaxenue cera. [lnockoe bubnuorexa [JOK
3epkasio. Ceprueckoe 3epKaio https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeta. AGCOIOTHBIM
1 OTHOCHMTEJIBHBIN TIOKa3aTellb
66 npenomiieHus. [ToHoe BHyTpeHHEe bubmmorexa LIOK
. https://m.edsoo.ru/bc2e55cd
oTpaxkeHue. [IpenenbHbIi yron
MTOJTHOTO BHYTPEHHETO OTPAYKECHUS
Pemienue 3ama4d Ha TMpUMEHECHHUE
67 3aKOHOB omimmmi TIPEIOMIICHUS Bubnuorexa LIOK
https://m.edsoo0.ru/49d830a9
cBeTa
B | cvems Coomandcoures Gonone. biGmnorera LIOK
https://m.edsoo.ru/d8elc3be
cBeta. llBer
69 JIunzel. DokycHOE paccTOsSIHUE U bubnuorexka [JOK
ONTUYECKAs CHJIA JIHH3BI https://m.edsoo.ru/60441359
70 [TocTpoenne n300pakeHUN B TMH3AX bubnnoreka [JOK
1 UX CUCTeMaX. YBEIMUYCHHUE JINH3bBI https://m.edsoo.ru/bb53b1d5
Pemenne 3aga4 Ha mocTpoeHue
71 HSOGp&)KSHIfﬁ HOJIyIIael\IszX c bubmmorexa LIOK
’ https://m.edsoo.ru/5a868f09
TTOMOTIIBIO JTMH3
72 I'ma3 kak ontuyeckas cucrteMa bubmorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Pewmenne 3agau. [Ipenenst bu6mmoreka [JOK



https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
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MMPUMCHUMOCTHU FGOMCTpH‘IQCKOﬁ

https://m.edsoo.ru/cd174al0

OIITUKH
74 CxopocThb CBETa U METO/IbI €€ bubnuorexa [JOK
U3MEpEHHUSI https://m.edsoo.ru/f32aab06
bubmmoreka [{OK
& Jlicnepei cheta https://m.edsoo.ru/lel6cc6e
bubmmoreka [{OK
7 14
6 HTepepenius cBera https://m.edsoo0.ru/5fc0c638
- Ko6repeHTHHe VCTOYHHKH. Y CIIOBHS Bu6morexa LIOK
HADIOAICHIVT MAKCHMYMOB 1 https://m.edsoo.ru/c6416d48
MHHHUMYMOB
bu6moreka [IOK
8 Pemerne saza https://m.eds00.ru/3061de2b
bu6mmoreka [IOK
[ Tpunenenie HHTEphepeHLLiH https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80
fludpaiuins ceera https://m.edsoo.ru/12ed04b5
81 Judpakunonnas pemérka. Y cioBue bubnmuoreka [JOK
HAOJIFOICHUS TJIaBHBIX MAaKCHMYMOB https://m.edso0.ru/f998d964
bu6mmoreka [JOK
82 Pemmerme s https://m.edsoo.ru/d58c411a
83 ITomtepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Monspuzanus ceTa https://m.edso0.ru/e9890fe9
84 PelIeHIe 3a1aY bubnuoreka [JOK
CHIcHe 384 https://m.edsoo0.ru/c56c8158
85 CBeTOBEIC SBJICHUS B IIPU Bubmorexa LIOK
CTOBBIC ABIC pupone https://m.edsoo.ru/0b36363d
86 OO6o01IeHre U cucTeMaTu3arus bubmuoreka [JOK
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3ganui o reme "Onruka"

https://m.edso0.ru/8al14748b

KonTtposneHas padota Ne3 mo teme

bubmuoreka [JOK

87 «Ontrkay https://m.edsoo.ru/82315dd4
['panu1ipl MpUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubnuorexa [JOK
88
AJIEKTPOIMHAMUKHU U IPUHIIATT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEILHOCTH
89 [TocTynaTel cienuanbHON TEOPUU bubnuorexa [JOK
OTHOCHTEIBHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [IpeoOpazoBanus
90 Jlopenua. YcnoBue npu4rMHHOCTH. bubmuorexa [JOK
OTHOCHUTETHHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe lJICHHE
BpEMEHH U COKpaIlleHUE ITUHBI
01 DHEPrusi ¥ UMITYJIbC bubmuorexa [JOK
PEIATUBUCTCKON YaCTHIIBI https://m.edsoo.ru/853a64fc
CBs3b Macchl C PHEPTrUEH U
92 HMITYJIbCOM peJI;ITHI;I/ICTCKOfI bubmmorexa LIOK
https://m.edsoo.ru/b6258ffa
YacTULIbI. DHEPrusl MOKOs
93 PaBHOBeCHOE TeIJIOBOE U3TyUYECHUE Bubmiorexa LIOK
https://m.edsoo.ru/f54035a5
94 3akoH cMelrennsa Buna bubmorexa [JOK
https://m.edsoo.ru/1c5ff752
95 I'unote3a M. Ilnanka o kBaHTax. bu6mmoreka [JOK
doToHBI https://m.edsoo.ru/a5ffa218
96 DHeprus ¥ UMIyJIbC GOTOHA bubmorexa HOK

https://m.edsoo.ru/7fb307ec
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®otorddext. OnbiTer A. T

bubmuoreka [JOK

97
CroneroBa. 3akoHbl poTOIPPeKTa https://m.edso0.ru/8c68e5b9
O I uGunorexa LIOK
0P paHii https://m.edsoo.ru/01ef4556
doTorddekra
99 Hasnenue ceera. Onbith [1. H. bubnuorexa [JOK
JleGenena https://m.edso00.ru/64b4f966
bubmmoreka [{OK
1 B i
00 O/THOBBIC CBOHCTRA HacTHIL https://m.edsoo.ru/f59cfcec
o1 EOHvHBI ne bpoiis. HgI/IHa BOJIHBI € BuGmorexa LIOK
POWILL M pasMephl ODIIACTH https://m.edsoo.ru/5df8bafL
JIOKAJIN3al JIBI/I)KYHICI/ICH HaCTHUILIbI
102 KopnyckynsipHO-BOJIIHOBOH ayaan3M bubmorexa OK
PHyCKyIp ad https://m.edsoo.ru/8ccab62a
Judpakuus 37eKTPOHOB Ha bubmuorexa [JOK
103
KpHCTalIax https://m.edsoo.ru/30dbal8c
100 | weposenpe. Conmmomens buGnotoxa LIOK
POMHP . https://m.edso0.ru/65783dec
Heonpenenéunocrei ['elizenOepra
bu6mmoreka [JOK
105 P
CUICHHE IPAQHICCKHX 3a1a1 https://m.edsoo.ru/e70195bd
106 Pemenne pacyéTHbIX 3a0a4 bubmorexa HOK
P A https://m.edsoo.ru/ee9b3182
cHo N ’ "Op YORYDPHO https://m.edsoo.ru/c3de891a
BOJIHOBOH Jyallu3M
108 OnBITHI IO UCCIIEAOBAHUIO CTPOEHUS bubnuoreka [IOK

aToMa. HnaHeTapHasl MOJCJIb aTOMa

https://m.edsoo.ru/312b750a
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Pesepdopna

bubmuoreka [JOK
109 Hoctynatst bopa https://m.edso0.ru/404dfad%
Bunel ciekrpoB. CriekTp ypoBHEHR bubnuorexa [JOK
110
SHEPrUH aToMa BOJIOPOa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJEHHOE bubnuorexa [JOK
U3IyYeHUE CBETa https://m.edsoo.ru/f945d85c
bubmmoreka [{OK
112 Jasep https://m.edsoo.ru/2288a0c4
Hyxknonnast Mosiens gapa
113 I'eitzenbepra-Banenko. 3apsina u bubnuoreka [IOK
MaccoBOE YKCIIO sipa. M30Tombl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aK0H paJIMOAKTUBHOTO PaCIajia.
CBoiicTBa MOHU3HU €ero
114 W3JTy4YCHHS. BJ‘II/ISII—I;)I/}II;O B bubamorexa LOK
https://m.edsoo.ru/aab98bef
PaIMOaKTUBHOCTH Ha )KUBBIE
opranu3msl. Jlozumerpus
DHeprus CBsS31 HYKJIOHOB B sijIpe.
SAnepubie cunbl. Jledekt Macchbl
sapa. AnepHeie peakuuu. SAnepHeie
115 piLzKTopiIPHpogneMz - bubmmorexa LIOK
https://m.edsoo.ru/ff1758d0
YIPaBJISIEMOTO TEPMOSIIEPHOTO
CHUHTE3a. DKOJIOTMYECKUE aCTIeKThI
Pa3BUTHUS AEPHON YHEPTETUKH
MeTo1bl perucTpaiuu u BuGmmorexa [OK
116 HCCIEA0BaHUs DIIEMEHTAPHBIX

YaCTHII. CDYHI[aMCHTaJ'H)HBIe

https://m.edsoo.ru/1ac08a5b
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B3aUMOJCUCTBUA. bapnoHbl, ME30HBI
u nentoHsl. [Ipencrasnenue o
CrangaptHoil Mogenu. KBapk-
TJIFOOHHAS MOJENb aIpPOHOB

®usuka 3a npeaenamu CtanaapTHON
Mozenu. TéMHas Marepus U TEMHas

bubmmoreka [{OK

17 sHeprusi. EnuHcTBO usnueckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTHS aCTPOHOMHUHU. bubnuorexa [JOK
3HaveHHe aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[TpuMeHMMOCTB 3aKOHOB (PU3UKH
119 U1 0OBSCHEHUS IPUPO/IBI bubnuoreka [IOK
KOCMHUYECKUX 00BEKTOB. MeTO bl https://m.edso0.ru/39c44028
ACTPOHOMUYECKHUX UCCIICTOBAHUI
CoBpeMEHHbBIC ONITUYECKHUE
120 TGJIGI::KOHBI PaIMOTENECKOTIIBI bubmorexa [IOK
’ ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bup 3Bé3nHoro Heba. Co3zBe3aus
121 ﬂprI[/Ie 3B§3I{H IUIAHETHI, UX o bubmmorexa [JOK
’ ’ https://m.edsoo.ru/aac588eb
BUIUMOE JIBIDKCHHUE
Conneunas cucrema. CoJHIE.
122 ConHeyHas aKTUBHOCTb. I/I:TO‘IHI/IK Bubmmorexa LIOK
) https://m.edsoo.ru/22748eb4
sHeprun CoJIHIIA U 3BE3]T
3BE3/bI, UX OCHOBHBIC
123 XapakTepUCTUKU. [lnarpaMma bubnuoreka [IOK
"CTIeKTpaIbHBIN KITacc — https://m.edso0.ru/42169944
CBETUMOCTB"
124 3Be3/1bI TJIaBHOU bu6mmoreka [JOK
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IOCIICA0BATCIIBHOCTH

https://m.edso0.ru/b3ch766¢

Buyrpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE NPECTaBICHUS O

125 MPOUCXO0KACHUHU U SBOJIFOLUN bubmmorexa [JOK
. https://m.edsoo.ru/d09da494
CounHna u 3BE3/1. DTanbl )KU3HU
3BE3]
Mineunsiit I1yte — Hama I"anaktuka.
126 Tunst ranaKTyI:K. YéEpHble IbIpHI B Brbmiorexa LIOK
https://m.edsoo.ru/7cd10a0a
sIIpax rajJakTUK
Bcenennas. Pacimpenne
127 Bcenennoii. 3akon Xa66ma. Teopus bubmuorexa [JOK
Bosbiroro B3pbiBa. PenmuktoBoe https://m.edsoo.ru/3dbdf0d2
M3ITyYCHUE
128 Macmrabnas cTpykrypa BeenenHoii. bubmuorexa [JOK
MeraranakTiuka https://m.edsoo.ru/ce234633
129 Hepeménnnie mpoo6ieMbl bubmuorexa [JOK
aCTPOHOMHH https://m.edsoo.ru/d37d9ffe
®usnyeckuit npaktukym Nel o
130 TEME "HccnezloI:aaHHe D}/III\:FHI/ITHOFO bubamotexa LIOK
\ https://m.edsoo.ru/67361aef
T10JIS1 IOCTOSTHHBIX MarHUTOB
Ousnueckuil npakTukyM Ne2 1o
131 TeMe "I/IsyquIi BaBI/IzII/\I/IMOCTI/I CHJIBI Bubmiorexa LIOK
https://m.edsoo.ru/fcae91e9
Amrepa oT cujbl Toka"
®usnueckuit npaktukym Ne3 mo
132 teme "HUccnenoBanne sIBICHUS https://m.edso0.ru/c36658da
3NEKTPOMAarHUTHOM MHIYKIUHU"
133 ®usnueckuit npakTukym Ne4 no bubnmuoreka [JOK

teMme "UcciaenoBanue IBICHUA

https://m.edsoo.ru/b8fh6391
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CaMOMHTyKIUH"

®usnueckuit npaktukym NeS o
teme "M3mepenue nepuoaa

bubmmoreka [{OK

134
CBOOOHBIX KOJICOAHUIT HUTSHOTO https://m.edso0.ru/5d159d35
MPYXUHHOTO MasiTHUKOB"
o i Ne6
o | o —
beobp . P https://m.edsoo.ru/a28026bd
MPYKUHHOM MasiTHUKE
®usnueckuit npakTukym Ne7 no
136 teme "HccnenoBanue paboTel bubnuoreka [IOK
HCTOYHHKOB CBETa B LIEMH https://m.edsoo0.ru/89dc2d90
MIEPEMEHHOTO TOKa"
o i Ne8
1 \ PaMetp https://m.edso0.ru/b100661a
3BYKOBOU BOJIHBI
P EuGmotexa LIOK
P \ https://m.edsoo.ru/42569eal
IIPEJIOMIICHHUs CTEeKIIa
o | et o 0
P Y Y https://m.edsoo.ru/b879fb3f
paccTOsIHUS PACCEUBAIOIINX JIMH3
@uznyeckuil npaktukym Nell no
teme "HabOmonenue nudpakmum, bu6mmoreka [JOK
140
uHTEep(EPEHIMH U MOJSPU3AIIAN https://m.edsoo.ru/8b7ac737
cBeta"
@uznyeckuil npaktukym Nel?2 no BuGmorexa LIOK
141 teme "OnpenencHre UMITYJIbca U

OHCPTHUH PCIITUBUCTCKUX YaCTUIL

https://m.edsoo.ru/63756¢47
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(o dpoTorpadusim TpeKoB
3apsHKEHHBIX YaCTUIl B MATHUTHOM
nose)"

142

®uznyeckuil npaktukym Nel3 no
teme "HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA YE€pPEe3 CBETO/AUO OT
HanpspkeHus"

bubmmoreka [{OK
https://m.edso0.ru/eb916f82

143

®uznyeckuil npaktukym Nel4 no
teme "HccnenoBanue cnekTpa
pa3peKeHHOTO aTOMapHOT 0
BOJIOPOJIa M UBMEPEHUE MTOCTOSHHOU
PunGepra"

bubmmoreka [{OK
https://m.edsoo.ru/ec651eb8

144

®usnueckuit npaktukym Nel5 o
teme "UccienoBanue
pagroakTUBHOTO (oHA ¢
HCIOJIb30BAHUEM JO3UMETpaA"

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

145

®usznyeckuit mpaktukyM Nel6 o
teMme "HaOmroneHus 38E31H0r0 Heba
HEBOOPYXKEHHBIM TJIa30M C
HCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MIPUJIOKESHUHN TSI OTIPEICITICHUS
MOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE
co3Be3iusi CeBepHOTo MOTyIIapHs U
SIPKUE 3BE3/b1"

bu6mmoreka [JOK
https://m.edso0.ru/1072021e

146

O000IIeHNE B CHCTEMAaTH3aLIH
3HaHui. Posib GU3MKN 1 aCTpOHOMUH
B DKOHOMHUYECKOH,
TEXHOJIOTMYECKOM, COIIMAIbHON 1

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed
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ITHYECKOH cdepax NesTEeIbHOCTH
4eJoBeKa

O06001IeHne 1 cUCTEMaTH3aIUS
3Hanuil. Poss 1 MecTo ¢u3uku u

bubmmoreka [{OK

147 aACTPOHOMHHU B COBPEMEHHOM https://m.edsoo.ru/18f19f7c
Hay4YHOU KapTHHE MHpa
O06o01enre U cucTeMaTu3arus
3HaHui. Posb pusuueckoit Teopuu B
(hopMHUPOBAHHH TTPEICTABICHHH O
148 (buznueckoi KapTUHE MUPa, MECTO bubnuoreka [IOK
(bHu3MUECKON KapTHHBI MHUpa B https://m.edsoo.ru/e7d400f4
0011IeM psi;Ty COBPEMEHHBIX
€CTECTBCHHO-HAYTHBIX
MpEJICTaBICHUN O TPUPOJIE
149 O06o00meHe U CHCTEMAaTH3aITHS bu6mmoreka [IOK
3HaHui mo teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O06o00meHNe U CHCTEMAaTH3aITHS bu6mmoreka [IOK
3Hanui mo reme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06o00IIcHNE B CHCTEMAaTH3aLIHs bu6mmoreka [JOK
3HaHuii 1o Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o01eHre U cucTeMaTru3amus
152 3HaHI/IHI; o teMe "CraTHka Tﬁepnoro bubmorexa HOK
" https://m.edsoo.ru/3cca482e
Tena
0001IeHre U CUCTEMAaTH3aIUs
153 S{aHI/IHI; 1o TeMe "3aKOoHbI ) bubmorexa LIOK
\ https://m.edsoo.ru/32a4d1a0
COXPAaHEHHUS B MEXaHHUKE
154 O06o01IeHre 1 cucTeMaTrU3amus bubnmuoreka [JOK

3gaHui 1o TeMe "OCHOBEI

https://m.edsoo.ru/ed440ca8
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MOJIEKYJIIPHO-KUHETHYECKO U
teopun"

O0001IEeHUE U CUCTEMATU3ALIUS

bubmmoreka [{OK

155 i "T .
SHAHIIL IO TENE e,PMOHHHaMHKa https://m.edsoo.ru/c63f7c10
TennoBbie MaITUHBI
O06o01IeHrne U CHCTeMAaTH3aIus
156 3HaHMM 10 TeMe "ArperaTHbie bubnuorexa [JOK
COCTOSIHUS BerecTBa. Pa3oBbie https://m.edsoo.ru/1d36b5b1
nepexopl"
00606
T — buGmiorexa LIOK
! P https://m.edsoo.ru/3bfodefo
moJie
00606
168 | swmit o rewe "Mocrommmit buGmrorexa LIOK
o https://m.edsoo.ru/71453ee6
MEKTPUICCKHI TOK
00606
159 3Ha(I){PIH§el'II{:I :eizpffl:rsr; ZHSZSJ?;HHBIX bubmorexa OK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O0o00IIcHNE B CHCTEMAaTH3aLIHS bu6mmoreka [JOK
3HaHU# 1Mo Teme "MaruutHoe moje" https://m.edsoo.ru/3b4c06ae
0600
" " https://m.edsoo.ru/053e2248
DJIeKTPOMArHUTHAS MHTYKIIUS
0600
162 et no reve Mexamccxie BuSmorera LIOK
N https://m.edso0.ru/d6310bfd
KoJieOaHus
163 O06o01IeHre 1 cucTeMaTrU3amus bubnmuoreka [JOK

3HAaHUH 110 TEME

https://m.edsoo.ru/5e2bb83d
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"DneKTpoMarHuTHbIC KoneOaHus"

O0001IEeHHUE U CUCTEMATU3ALIUS

. " bubmmoreka [{OK
164 3HAHHUH 10 TEME MexaHI/IIIfCKI/Ie u 1 https://m.edsoo.ru/96a7a2dd
AJIEKTPOMATrHUTHBIC BOJTHBI
165 O06o01IeHrne U CHCTeMAaTH3aIus 1 bubnuorexa [JOK
3Hanui o teMe "Onruka" https://m.edsoo.ru/52ad1603
166 O06o01enre U cucTeMaTu3arus 1 bubnuorexa [JOK
3nanui mo teme "OcuoBbl CTO" https://m.edsoo.ru/5beclc65
O06o00meHre U CHCTEMaTH3AITHS
167 3HaHHH“1; o TeMe ”Kopnycxyiﬂpﬁo- 1 Brbmiorexa LIOK
. " https://m.edsoo.ru/f7¢c59d38
BOJIHOBOH JTyaJTU3M
168 OO6o01enre U cucTeMaTru3arus 1 bubmuorexa [JOK
3HaHui 1o TeMe "dusnka atoma" https://m.edsoo.ru/1f511654
O06o00mmeHNe U CHCTEMAaTH3aIHS
169 3HaHI/IHI7JI; o TeMe "®u3uka aT]i)MHoro 1 bubamorexa LOK
. https://m.edso0.ru/905c5ce0
AJIpa v DJIEMEHTAPHBIX YaCTHI]
O06o0meHe U CHCTEMAaTH3aITHS
170 3HaHI/IHI; 10 TeMe "BJICMCHTL? 1 Bubmmorexa LIOK
https://m.edsoo.ru/2bffb94c
actpoduzuxu"
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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