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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE CpeqHEro oduiero oopasoBaHusi paspaboTaHa
HA OCHOBE TMIOJIO)KEHUA U TpeOOBaHMM K pe3ylbTaTaM OCBOEHUS OCHOBHOM
oOpa3zoBaTenbHOM mporpammel, npeactaBieHHbx B I'OC COO, a Takxke ¢ yuéToMm
benepanpHOi paboueit mporpammbl BocmuTaHus W KoHuenmuu mpernoaaBaHus
yuebHoro mpeamera «®dusmka» B 00pa3oBaTeNbHBIX OpraHu3anusix Poccuiickoi
®denepanuu, peali3yoKX OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBI.

[Iporpamma 1o ¢u3uKe ompenensieT 00s3aTeIbHOE MNPEIMETHOE COJIepKaHue,
YCTaHABJIMBAET PEKOMEHAYEMYIO IIOCJIEA0BATEIHOCTh HM3YUYEHHS TEM M Ppa3/iesioB
y4eOHOro mpeaMeTa ¢ y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTHKU
yueOHOTO TIpoliecca, BO3pacCTHBIX oOcoOeHHocTed oOydvatomuxcs. Ilporpamma 1o
¢usuKe Maét mpelcTaBleHHWE O IENsIX, COAEp)KaHWUU, OOIIel cTpaTernu OOydeHHs,
BOCIIMTAHUS U Pa3BUTHUS 00yYarOIIMXCs cpeAcTBaMu yueOHoro npeamera «dusukay Ha
yIiyOJIEHHOM YpOBHE.

N3yuenue kypca pu3MKU yriiyOJEHHOIO YPOBHS MO3BOJIIET PEaiM30BaTh 3aJlayll
npo(hecCHOHANbHOM OpUEHTAllMy, HApPaBICHO HA CO3JaHMUE YCJIOBUMN Ui MPOSIBICHUS
CBOMX MHTEJUIEKTYaJIbHBIX WU TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM OO0YyYarolnMcs,
KOTOpbIE ~ HEOOXOIMMBI  JJid  MPOJOJDKEHHS  00pa3oBaHMS B OpraHU3aLUAX
npodeCCUOHAIBHOTO ~ O0pa3oBaHUs MO  Pa3U4YHbIM  (DU3UKO-TEXHUUYECKUM U
WHXEHEPHBIM CIIEUATLHOCTSIM.

B mporpamMmMe no ¢usMke onpeneistoTcs IUIAaHUPYEMBbIE PE3YJIbTaTbl OCBOEHUS
Kypca (u3MKH Ha YpOBHE cpeAHero oOmero o0pa3oBaHUS: JIMYHOCTHBHIE,
METaIpeIMETHBIE, MPEIMETHBIE (Ha yIIIyOIEHHOM YpOBHE). Hayuno-
METO/JOJOTUYECKOH OCHOBOWM Il  pa3pabOTKU TpeOOBaHUM K  JMYHOCTHBIM,
MeTanpeIMETHBIM U MPEIMETHBIM pe3yJIbTaTaM 00yJaroIMXcsl, OCBOMBLIMX IIPOrpaMMy
no (¢u3MKe Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHWs Ha YTIIYOJIEHHOM YpOBHE,
ABJISIETCS] CUCTEMHO-EATEIbHOCTHBIN MTOAXO/.

[Iporpamma 1o pu3MKe BKIIIOYAET:

IJIaHUPYEMBbIE pe3yibTaThl OCBOCHMSI Kypca (PUM3MKH Ha YrIyOJIEHHOM ypOBHE, B
TOM YHCJIE IPEIMETHBIEC PE3YIbTAThl MO roj1aM O0yUEHUS;

coJiepkanue yueOHoro npeamera «@u3ukay» 1o rogam o0yyeHHsl.

[Iporpamma 1o (Qu3uke uUMEET MPUMEPHBIA XapakTep U MOXKET ObITh
MCIIOJIb30BaHA YUUTEIAMU (DU3UKHU JJIsI COCTABIICHUS CBOUX pab0OUYMX MPOTrpamMM.

[Iporpamma mo (¢u3ukKe HE CKOBBIBAET TBOPYECKYIO HHUIMATUBY YUHUTENIEH U
MIPEAOCTABIIIET BO3MOXKHOCTH JUISl pE€AIU3aliy Pa3IMYHbIX METOJUYECKUX MOIXOI0B K
npernojaBaHuio (QU3MKK Ha YrIyOJ€HHOM YpOBHE TMpU YCIOBHUM COXPAHEHHUS
00s3aTEIbHON YaCTH COJEPKAHMS Kypca.

du3rka Kak HayKa O HaumOoliee OOIIMX 3aKOHAX MPUPOJbI, BHICTYIAs B KaueCTBE
y4eOHOro mpeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHHUI 00
okpyxatomeM wupe. [KompHBIN Kypc (QU3MKHM — CHCTEMOOOpa3yIOMMA s



€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HMUECKUE 3aKOHBI JIEKAT B
OCHOBE TPOIIECCOB U SIBICHUN, H3y4yaeMbIX XHUMHEH, Ouonorueu, Quandeckon
reorpadueii U actpoHommuel. VMcnonp3oBaHne W aKTUBHOE NMPUMEHEHHE (PU3MUECKUX
3HAHUI OMpeneNnuiIo XapakTep M OypHOE pa3BUTHUE Pa3HOOOPA3HBIX TEXHOJIOTUH B
chepe IHepreTuku, TPAaHCIIOPTa, OCBOCHHSI KOCMOCA, MOJTYYEHHUsI HOBBIX MAaTEpUajioB C
3aJJaHHBIMU CBOWCTBaMu. M3yueHne Qpu3uku BHOCUT OCHOBHOM BKJIaJ B (popMHpOBaHuE
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa oOydyaromierocs, B (OpMUPOBAHHE YMEHUU
NPUMEHSTh HAyYHBIM METO/I TO3HAHUS NP BHIMIOTHEHUN UMHU YUEOHBIX UCCIIETOBAHHIMA.

B ocHOBY kypca (pu3uku Ha ypOBHE CpeHEro 00IIero 00pa3oBaHUs MOJOKEH P
UJeN, KOTOPbIE MOYKHO PaCCMaTpPUBATh KaK MMPUHLIUIIBI €r0 MOCTPOEHUS.

Hoesa uenocmunocmu. B COOTBETCTBUM C HEHW KypC SBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall M3 BCEX pa3leioB (U3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHON (DUBUKH.

Hoea czenepanuszayuu. B COOTBETCTBUM C HEH Marepuan Kypca (QU3HUKH
0o0BbeIMHEH BOKpYT (pusmueckux teopuil. Benymum B Kypce siBisieTcs: (OpMUPOBAHHE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peamusanuss nOpeanonaracT MCIOJIb30BAHUE
T'YMaHUTAPHOTO MOTEHIMala (PU3NIECKON HAYKU, OCMBICIICHUE CBSI3U Pa3BUTUSA (HUBUKHU
C pa3BUTHEM OOIIECTBAa, a TaKXe C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMH MPOOIEMaMHU.

Hoesa npuknaonon wnanpaenennocmu. Kypc ¢Gusuku yriayOn€HHOrO YpOBHSA
MPEANOaraeT 3HAaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTMYECKHUX
MIPUJIOKECHUN M3YYEHHBIX TEOPUM U 3aKOHOB. [Ipu 3TOM paccMarpuBaroTCs Ha ypOBHE
OOUIMX MPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea IKkonozuzayuu  peanusyercss TMOCPEACTBOM  BBEICHUS  DIIEMEHTOB
collepKaHusl, MOCBSIIEHHBIX SKOJOTMYECKUM MpOOJIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBl C pa3BUTHEM TEXHUKM U TEXHOJOTMHM, a Takke O0OCyXIeHus mpodiieM
paloHaIbHOIO PUPOIONOIB30BAHUS U SKOJIOTMUYECKON O€30MaCHOCTH.

OcBoeHHe coaepKaHUsl MPOrpaMMbl MO (PU3HKE JOJKHO OBITh MOCTPOEHO Ha
NPUHIUIIAX CHCTEMHO-AEATENbHOCTHOIO moaxoAa. [ns ¢usuku peanmusanus 3THX
MPUHIUIIOB 0a3upyeTcsi Ha HCIOJIb30BAaHUU CaMOCTOSITEIBHOIO 3KCIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIOMIETO (hakTopa yuebHoro mporecca. s yrmyOonéHHOro ypoBHs —
3TO CHUCTEMA CaMOCTOSTEIBHOTO YYEHUYECKOTO OSKCHEPHUMEHTA, BKIFOYAIOLIErO
(pOoHTANIbHBIE YYEHUYECKHUE OIBITHI PU W3YYEHUU HOBOTO MaTepuaiia, 1abopaTopHbIE
paboTel M paboThl mMpakTUKyma. [Ipu STOM BO3MOXKHBI JIBa CIIOCOOa peanu3aluu
¢u3nyecKoro nNpakTukyMa. B mepBom ciiyyae mpakTUKyM MpoBOAUTCS JInOO B KoHLe 10
u 11 kmaccos, 1160 mocie MepBoro ¥ BTOPOro MOJYTroAUN B KaKJIOM U3 3THX KIJIaCCOB.
Brtopoii cioco6 — 310 mHTErpaIys padoT NpakTUKyMa B CUCTEMY JIa0OPaTOPHBIX paboT,
KOTOpPBIE MPOBOJSATCS B Mpollecce n3ydeHus paszzena (temsl). [Ipu aTtom noja padotamu
MPaKTUKyMa MOHUMAETCSl CaAMOCTOSTEIbHOE HCCIEAOBAHHE, KOTOPOE MPOBOIUTCS IO
PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAa 0€3 MOMAaroBoi HHCTPYKITUH.



B nporpamme no ¢gusuke cucreMa yueHHYECKOr0 3KCIEPUMEHTA, J1abOpaTOPHBIX
paboT M MpakTUKyMa MpeJCTaBlIeHa €IUHBIM IepeuHeM. BbiOop TeMaTuku Uit 3TUX
BUJIOB  YYEHHMUYECKHX  MPAKTHYECKMX pabO0T  OCYLIECTBISAETCS  YYaCTHHUKAMU
00pa30BaTeNbHOrO MpoLecca UCXOl U3 0COOEHHOCTEH MOYpPOUYHOTO IJIaHUPOBAHUS U
ocHauleHus: kabuHeta usuku. [Ipu a3TomM obecrieunBaeTcst OBlIaJEHUE 00YUAOIIUMUCS
YMEHHSIMHU TIPOBOAUTH MPSIMbIE M KOCBEHHBIE U3MEPEHUS, CCIIEIOBAHMS 3aBUCIMOCTEH
(bu3MYECKUX BEIMYMH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

Bonpiioe BHUMaHUE yIENSETCS PELICHUIO pACUETHBIX M Ka4eCTBEHHbIX 3a1a4. [Ipu
ATOM JUIsl paCYETHBIX 3a/1a4 IPUOPUTETOM SIBJISIFOTCS 33J1a4M C SIBHO 33/1aHHOM U HESIBHO
3aJaHHOW (PU3NYECKOW MOJENbl0, MO3BOJIAIOIIME MPUMEHITh H3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3fena Kypca, TaK U UHTErpupys IpUMEHEHHE 3HAaHUI
W3 pa3HbIX pasnenoB. [[ns KayecTBEHHBIX 3a/ay NPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha
OoOBsICHEHHE/IpEICKa3aHue MPOTEKaHUs] (PU3NYECKUX SBJICHUM M MPOLECCOB B
OKpYyXXarollled >KU3HH, Tpedyromue BbIOOpa (U3MUECKOM MOAENU Uil CUTYyalluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OI'OC COO k MarepuasbHO-TEXHHUYECKOMY
o0ecreyeHno y4eOHoro mpounecca Kypc (U3HKU yriayOJEHHOTO ypOBHS Ha YPOBHE
cpenHero o6miero oOpa3oBaHMs [JOJDKEH HW3Yy4aTbCs B YCIOBHUSX IPEIMETHOTO
kabuHeta. B kabuHere (U3MKM JODKHO OBITH HEOOXOIMMOe J1abopaTOpHOE
o0opynoBaHUE IS BBIMIOJIHEHUSI YKA3aHHBIX B Mporpamme Mo (U3HKe yUYeHUYIECKHX
OMBITOB, Ja0OPATOPHBIX PabOT M PadOT MPAKTHUKyMa, a TaKXKe IEMOHCTPALMOHHOE
o0opynoBaHue.

JlemoHCTpaninoHHoe 00opyaoBaHue GOPMUPYETCS B COOTBETCTBUU C MPHUHITUIIOM
MUHUMAaJIbHOM JIOCTATOYHOCTH U OOECHEYMBAET IIOCTAHOBKY IEPEUHCICHHBIX B
nporpamMme Mo (U3MKE KIIIOYEBBIX JEMOHCTpAaIUMil sl MCCIENOBAaHUSA H3y4aeMbIX
SBIICHUH U TPOIIECCOB, SMIUPHUECKUX U PYHIAMEHTATBHBIX 3aKOHOB, NX TEXHHUECKUX
IIPUMEHECHUM.

JlabopaTopHoe oOopydoBaHME I YYCHHUYECKUX  TMPAKTUYECKUX  paldOT
(dbopMupyeTcsi B BUJI€ TEMAaTHYECKUX KOMIUIEKTOB M 00eCreunBaeTcsa B pacuéTe OJHOro
KOMILJIEKTa Ha JABYX OOydammuxcsa. TeMaThuyeckue KOMIUIEKTbl J1TabopaTOPHOTO
000pyOBaHUsl JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM  HCHOJIb30BaHUU
aHAJIOTOBBIX U LIM(PPOBBIX MPUOOPOB, @ TAKIKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM
B BHUJIC ITU(POBHIX JIAOOPATOPHIA.

OCHOBHBIMHU 1IEJISIMU U3y4€HUsI PU3UKHU B 001IEM 00pa30BaHUU SABJISIOTCS:

dbopMHpOBaHHE MHTEpPECa M CTPEMJICHUS OOYyYalolMXCs K Hay4YHOMY H3YYEHHIO
MPUPOJIbI, PA3BUTHE UX WHTEIIEKTYaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTENH;

pa3BUTHE TMPEACTABICHUH O HAyYHOM METOJAE NO3HaHUS U (POPMUPOBAHUE
HCCJIEIOBATENIbCKOIO OTHOIICHHUS K OKPYKAIOUIUM SIBJICHUSM;

(dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yJibTaTa M3yYEHUS OCHOB
CTpOCHHs MaTepuu U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;



dbopMHpoBaHWE YMEHUN OOBSCHATH SIBJICHUS C MCIOJIb30BAHUEM (U3MUECKHUX
3HAHUW U HayYHBIX JJOKAa3aTEIbCTB;

dbopMupoBaHE TPEACTABICHUN O poid (PU3UKK IS Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTaBICHUN O BO3MOXKHBIX cdepax Oyayiier mpodpecCuoHalIbHON
JESTETPHOCTH, CBA3AaHHBIX C (PU3MKOM, TOATOTOBKA K JaJIbHEUIIIEMY 00yYEHUIO B 3TOM
HaIlpaBJICHUU.

JlocTmkeHne STUX Melell 00ecreunBaeTcs pEIIeHHeM CIeAyIONNX 3aaad B
npoliecce u3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHETo 00IIero 00pa3oBaHus:

NpUOOpPETeHHEe CHUCTEMbl 3HAHMM 00 OO0mMX (QUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSAX, BKIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (PU3UKY, DIIEKTPOIMHAMUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPO(U3UKH;

dbopMHpOBaHWE YMEHUU NPUMEHSTh TEOPETUYECKHE 3HAHUA I OOBSICHEHUS
bu3MYeCKuX SBJICHUM B TPUPOAEC U IS TPUHATUS NPAKTUYECKUX pEIICHUN B
MTOBCETHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIIECHUs Pa3IMYHBIX 337ad C SIBHO 3aJaHHON (hU3HYECKOU
MOJIEJIbIO, 3a/1a4, OAPa3yMEBAIOIIUX CAMOCTOSATEIBbHOE CO3/IaHNE (PU3NYECKON MOJIEIH,
aJICKBaTHOM yCIIOBUAM 3aJa4d, B TOM YHCIIE 3a]1a4 HHKEHEPHOTO XapaKTepa;

NoHUMaHue (QU3NUYECKUX OCHOB U MPHUHIIUIIOB JEUCTBUS TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSAHUS HA OKPYKAIOIIYIO CPELY;

OBJIAJICHHE METOAAMH CaMOCTOSITEJIbHOTO IUIAHMPOBAaHUSA W IPOBEICHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHallM3a M MHTEpHpeTaruu MHGOpMalUK, ONpeacIeHuUs
JIOCTOBEPHOCTH MOJIyYEHHOT'O PE3YJIbTaTa;

CO3/IaHUE YCJIOBUW JUIi PpPa3BUTHUS YMEHUU IPOEKTHO-HUCCIEN0BATEIIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BUTHE MHTEpeca K cepam mpodeccHOHaNbHON eATEeIbHOCTH, CBA3AHHOU C
(bU3UKOM.

B cootBerctBuu ¢ tpedoBanusamu OI'OC COO yriayOnéHHBIN ypOBEHb U3YyUCHHUS
yaeOHoro npeamMera « Pu3nKay Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHusl BRIOUpAETCS
OoOy4aronIMMuUCs, MIAHUPYIOUIMMHU MOPOJOJDKEHUE O00pa3oBaHUs MO CHEUUATBHOCTSIM
(hU3UKO-TEXHUUECKOTO MPOQUIISL.

Ha wusydenne ¢usuku (yriiyOn€HHBIH YpOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanust orBoautcs 340 gacos: B 10 ximacce — 170 wacoB (5 yacoB B Henento), B 11
kiacce — 170 yacoB (5 yacoB B HEJCIIO).

[Ipennaraemeiii B mporpamMmme 1o (¢GuU3UKE TepedyeHb Ja0OpaTOPHBIX U
MPaKTUYECKUX PabOT  SBJISIETCS PEKOMEHJIOBAHHBIM, YYHUTEIb JIeJIaeT BBIOOD
MpOBENCHHS JabOpaTOPHBIX pabOT W OMBITOB € Y4YE€TOM HWHIUBUIYATBHBIX
0COOEHHOCTEN 00yJaromuXCs.



COIEPKXAHUE OBYUYEHUA
10 KJTACC

Pasnen 1. HayuHnblii MeTOA MO3HAHUS IPUPO/BI.

®uzuka — ¢yHAaMEHTaIbHAs Hayka O mpupojie. HayuHblii MeTo] mo3HaHUS U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

OKCnepuMEeHT W Teopusi B Mpollecce IMO3HaHWs mnpupoasl. Habmogenue u
HKCIIEPUMEHT B (pU3HKe.

CrocoObl  u3MepeHus: (PU3NYECKUX BEIUYMH (AHAIOTOBbIE U IU(POBHIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpenrHocT U3MepeHU PU3NUECKUX BETUYMH (a0COIIOTHAS U OTHOCUTEIbHAS).

MopenupoBanue (U3NYECKUX SBICHUH W TIPOIECCOB (MarepuaibHash TOYKa,
aOCOJIIOTHO TBEPJOE TENO, HacalbHas >KUAKOCTb, UJCANIbHBIA ra3, TOUCUHBIA 3apsin).
['mnore3a. ®U3MYECKUI 3aKO0H, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAsI TEOPHUS.

Ponb u Mecto puzuku B GOpMUPOBAHUM COBPEMEHHOW HAYYHOUW KapTHUHBI MUPA, B
MPAKTUYECKON AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3Mmepenue cuiibl TOKa M HANpPSKEHUSI B IIEMU MOCTOSIHHOTO TOKa MPU MOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMCTBO ¢ 1udpoBoil naboparopueit mo Qusuke. [Ipumepsl u3zMepeHus
(U3UYECKUX BEJIMYUH MIPU MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABUKeHHE. OTHOCUTENIBHOCTh MEXAHUYECKOTO  JBHKECHHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKHU.

Panunyc-BexkTop MaTepuaibHOM TOUYKH, €ro MPOEKIIMU Ha OCU CUCTEMbI KOOPAUHAT.
Tpaexkropusi.

[Tepememienne, cKOpocTh (CpemaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCThb) |
YCKOPEHHE MAaTepUaibHOW TOYKH, HX MPOEKIMU HAa OCH CHUCTEMbl KOOPAHMHAT.
CiioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE W PABHOYCKOPEHHOE MPSIMOJMHEHMHOE IBHKEHUE. 3aBUCHUMOCTH
KOOPDAWHAT, CKOPOCTH, YCKOPEHUS W MYTH MaTE€pPUAIbHON TOYKM OT BPEMEHH M MX
rpaduKy.

CBobOomHOe TMmajeHWe. YCKOpEHHE CBOOOJHOro TajeHus. JIBMkeHHe Tena,
OpOIIEHHOTO0 TOJ YIVIOM K TOPHU30HTY. 3aBUCHUMOCTh KOOpPAMHAT, CKOPOCTU H
YCKOpPEHHUsI MaTepUaIbHON TOUYKH OT BPEMEHHU U UX TpapuKH.

KpuBonuuenHoe nsuxeHue. [[BMKEHHE MaTepUalbHOW TOYKU IO OKPYKHOCTH.
VYrnoBas u nuHelHas CKopocTh. Ilepuoa u gactora obparmieHus. LleHTpocTpeMuTenbHOe



(HOpManbpHOE), KacaTeabHOE (TAHICHIMATbHOE) U TMOJHOE YCKOPEHHE MaTepuaIbHOM
TOYKH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTUYECKUE MPOLECCHL: CIIUAOMETD, ABUKECHUE
CHapsI/I0B, LIETIHBIE, IIeCTepEHYAThIC U PeMEHHBIE TIEPEeIaun, CKOPOCTHBIE JIUQTHI.

Jlemoncmpayuu.

Mogenb cuCTEMBI OTCYETA, WIUTIOCTPALUs KHHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CnocoObl uccie10BaHusl IBUKEHUM.

Nnnmroctpanus npeaesibHOroO NEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmionenne nBmwxkeHusi Tena, OpOIIEHHOTO TMOJA YIJAOM K TOPU30HTY W
TOPU30HTAIBHO.

Hamnpasiienne ckopoctl Ipu ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE MyTEH, TPACKTOPUM, CKOPOCTEN JIBUKEHHS OJHOIO M TOTO K€ Tela B
pPa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3yyeHne HEpaBHOMEPHOIO JBHXKEHUSI C LEJIBI0 OIPEICICHUS MIHOBEHHOU
CKOpOCTH.

N3mepenne yckopeHus npu NPSIMOJMHEMHOM PaBHOYCKOPEHHOM ABHXKEHUHU I10
HaKJIOHHOW IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JBHKEHUH.

N3mepenne yckopeHusi CBOOOJHOTO TMajeHUsi (PEKOMEHJOBAHO HCIOJIb30BAaHUE
uudpoBoii 1adopaTopun).

N3ydenune nBmxeHus Tena, OpPOIIEHHOTO ropu3oHTadbHO. [IpoBepka rumoressl o
MPAMOMN MPOMOPUUOHAIBHOM 3aBUCMMOCTH MEXAY NAJIBHOCTBIO IMOJIETA U HAYAJIbHOU
CKOPOCTBIO TeJIa.

N3yueHne nBMKEHUS TeJla O OKPYKHOCTH € IMMOCTOSIHHOM 110 MOJIYJII0 CKOPOCTBIO.

Uccnenosanue 3aBUCUMOCTH Meprojia oOpalieHrss KOHMYECKOro MasTHUKA OT €ro
IIapaMeTPOB.

Tema 2. /lunamuxa.

IlepBeii  3akoH Hprorona. HMHepumanwsHble cucTteMsl orcuéra. [IpuHIun
oTHocuTenbHOCTH ['ammiies. HewHepuuanbHble CHUCTEMBI OTCU€Ta (OmpenesieHue,
MIpUMEPBHI).

Macca tena. Cuna. [IpuHuIun cynepno3uiuu CHil.

Bropoii 3akoH HeroToHa A1s1 MatepraibHON TOUYKH.

Tpernii 3ak0oH HproTOHA 111 MaTepUAIbHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHHUS. JDKBUBAJICHTHOCTh T'PABUTALIMOHHON W WHEPTHOM
MACCBI.



Cuna TsoxkecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOIO MaJieHUs OT BBICOTHI Haj
MOBEPXHOCTHIO TUIAHETHI M OT Teorpaduyeckoi MUpOThl. JBHXKeHHuEe HEOECHBIX Tel U
uX cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABHKyIIErocs C YCKOPEHUEM.

Cuna tpenusa. Cyxoe tpenue. Cuna TPEHHSI CKOJIBKEHUS U CUJIa TPEHUS MOKOS.
Koadoumment tpenus. Cuna cOnpoTHBICHUS MPH JBIKEHUU Tella B KUAKOCTU WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KECHHS.

Hasnenue. 'mapocratuyeckoe nasienue. Cuiia Apxumenaa.

TexHuyeckne yCTpoWCTBA W TEXHOJOTMYECKHE MPOLECCHI: IMOAIIMITHUKM,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JHemoncmpayuu.

HaGmronenne nBXEHUS Tel B WHEPLUUATbHBIX W HEMHEPIIHMAIBHBIX CHCTEMax
OTCYETA.

[IpyHLIMI OTHOCUTEIBHOCTH.

Kauenue n1Byx HWJIMHIPOB WM IIAPOB Pa3HOM MAacChl C OJUHAKOBBIM YCKOPEHUEM
OTHOCUTEIBbHO HEMHEPUMAIBbHON CUCTEMBI OTCUETA.

CpaBHEHUE PABHOACHCTBYIONIEH MPHIOKEHHBIX K TEIy CHUJ C NPOU3BEACHHUEM
MAacChl TeJIa Ha €ro YCKOPEHHE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJIBTATE B3aUMOJICUCTBUS TEI.

N3mepenune macc 1o B3anMoAeHiCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U MaICHHH.

LleHTpOoOEKHBIC MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenne paBHOAECWUCTBYIOIIEH CUI TpPU JBUKEHUUM OpycKa IO HAKJIOHHON
IIJIOCKOCTH.

[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH BPEMEHHU JIBHXKCHHSI OpyCKa 10 HaKJIOHHOMN
IIJIOCKOCTH HA 3a/IaHHOE PACCTOSIHUE OT €r0 MAacCChI.

HccnegoBanue 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIMX B MPYXKHHE U
PE3MHOBOM 00pa3siie, oT ux aedopmariuu.

N3ydenne NOBUKEHUS CUCTEMbI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTOW YeEpe3
NErKuit OJIOK.

N3mepenne koddduiimeHTa TpeHUs IO BEIUYUHE YTI0BOro KoddduimeHTa
3aBucuMOCTH Fppp(N).

HccnenoBanue ABMKEHUST Opycka MO HAKJIOHHOW IUIOCKOCTH C IMEPEMEHHBIM
K02 PUIMEeHTOM TpEHUS.

N3ydenue nBUXKEHUsS rpy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.



AbGcomoTHo TBEpmoe Teno. IlocTymartenbHoe U BpallaTeIbHOE JABUKEHUE
TBEPAOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpaieHus. Ilnedo cuibl. Cnoxenue
CWUJI, IPWJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

VY cnoBuUs paBHOBECHUS TBEPIOIO Tea.

YcroitunBoe, HeyCTOMYMBOE, O€3pa3IMIHOE PABHOBECHE.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI:  KPOHILUTEWH,
CTPOMTENBHBIM KPaH, peIIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBUst paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

KoHcTpyHnpoBaHre KpOHIITEMHOB U PaCU€T CUJl YIIPYTOCTH.

N3ydenune ycTOMIUBOCTU TBEPAOTO TENA, UMEIOLIETO TUIOIAb OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

NmMnynec MaTepranbHOW TOYKHM, CHCTEMBI MATEpHANBHBIX TOYeK. LleHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBM)KEHUU LIEHTPa Macc.

MMiyiibe CUIIBI M U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE OBHKCHUE.

MoMeHT wumIynbca MaTepualibHOM TOYkH. llpencraBnenue o coxpaHeHUH
MOMEHTA UMITYJIbCA B HEHTPAIBHBIX MOJIAX.

Pabora cunael Ha MajoM W Ha KOHEYHOM IepemenieHuu. ['paduueckoe
npecTaBieHre paboThl CUITBI.

MOUIHOCTB CHUJIBI.

Kunetnueckass »Heprusi MaTepHaJbHOM TOYKH. Teopema 00 HW3MEHEHUU
KUHETUYECKOU IHEPTUU MATEPUATIBHON TOUKHU.

IloreHunanbHple M HENOTEHUMaNbHblE CWiIbl. [loTeHnumanpHass dHeprus.
[loTenmuanpHas sHeprus ynpyro aedopMHUpOBaHHOW mpykuHbl. [loTeHIManbHas
DHEPrus Tejla B OJHOPOJHOM TPaBUTAUMOHHOM moje. [loTeHnnanbHas sHeprus tena B
I'PaBUTAILMOHHOM I10JI€ OJJHOPOAHOTO 11apa (BHYTpHU U BHE miapa). Bropas kocmuyeckas
CKOpOCTh. TpeThsl KOCMUYECKAst CKOPOCTb.

CBsi3p paOOTHl HEMOTEHIHUAIBHBIX CHUJ C U3MEHEHHMEM MEXaHHYECKON SHEpPrHH
CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHenne bepHyM i UACAIBHOW KUJIKOCTH KakK CIEACTBHE 3aKOHa
COXPAaHEHUS MEXaHUYECKON YHEPTHH.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: JBW)KCHUE PAaKeT,
BOJOMET, KOTIEP, MPYKUHHBIN MUCTOJIET, TUPOCKOII, (PUTYPHOE KaTaHUE HA KOHbKaX.

Jemoncmpayuu.
3aKOH COXPAaHEHMS UMITYJIbCA.



PeaktuBHOE nBUXEHUE.

N3mepenne MOIHOCTH CHUJIBI.

H3meHeHue sHeprun Teja Mpu COBEPIICHUN PadOTHI.

B3anmHbIe TpeBpallleHHs] KWUHETUYECKOM W TOTEHUMAJIbHOM DSHEPruid NpH
JNENCTBUM HA TEJIO CHJIBI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTHH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomuol, npaKMUKyM.

N3mepenre UMIysbca Tesna o TOpPMO3HOMY ITyTH.

N3mepenne cuibl TATH, CKOPOCTH MOJEIHU 3IEKTPOMOOWISI U MOIIHOCTH CHIIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanue COXpaHEHHs] MMITYJIbCA TPU YIIPYTOM B3aHMMOJICHCTBHH.

N3MepeHrne KHHETUYECKOM YHEPTUH TeJIa [0 TOPMO3HOMY MYTH.

CpaBHEHHE HM3MEHEHHUS TOTEHIIMAIbHON JHEPrUM TPYXKUHBI C pabOTON CHIIBI
TPEHHUSL.

Onpenenenue pabOThl CWIBI TPEHUS MPU JBUKEHUU TeJla IO HAKIOHHOM
IJIOCKOCTH.

Pasznen 3. MoJsiekyasipHasi pU3UKA U TEPMOJAUHAMMKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

OCHOBHBIE MTOJIOKEHUSI MOJIEKYIsIpHO-KHHeTHUeckoi Teopun (MKT), ux onbITHOE
obocHoBanue. Juddysus. bpoyHoBckoe nBHkeHUE. XapakTep JABUXKEHUS U
B3aMMO/JICUCTBUSL YacTHUIl BellecTBa. MoJieiau CTPOSHHUS Ta30B, KUJIKOCTEH U TBEPIBIX
Tel U OOBSICHEHHE CBOMCTB BeIlleCTBa Ha OCHOBE 3THX Mojenei. Macca u pa3mepsl
Mmouiekya (atomoB). KonmuectBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl €€ wusMepenus. [llkana
temnepatyp Llenbcus.

Mogenbs uaealbHOro ra3a B MOJEKYISIPHO-KUHETUYECKOM TEOPUM: YACTHUIIBI ras3a
JIBI)KYTCS XaOTUYECKHU U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

l'azoBbie  3akoHbl. YpaBHeHue MenneneeBa—Knamnelipona.  AOconroTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lanbrona. M3ompoiiecchl B
UJealbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npencrabiieHue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXY JaBJICHUEM U CPEIHEN KMHETUYECKOW SHEpruei mocTynaTelbHOTO
TEIJIOBOTO JIBMXKEHMSI MOJIEKYJ UI€aIbHOTO ra3a (OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-
KHMHETHUYECKOW TEOPHUH UJI€aTIbHOTO T'a3a).

CBsi3b  aOCOJIFOTHOM TeMmIlepaTypbl TEPMOIMHAMHUYECKON CHUCTEMBI CO CpEIHEH
KMHETUYECKOU 3HEepruel MoCcTynaTeIbHOr0 TEMIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckue yCTpOHCTBA M TEXHOJIOTMUECKHE MPOLECChl: TEPMOMETP, OapoMeTp,
MOJIy4YeHHEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu ABUKEHHUS YacTUI] BEILIECTBA.



Mopenb GpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHHUSL.

Huddysust KUIKOCTEH.

Mogaens onbita [lITepHa.

[IputskeHrEe MOJIEKYII.

Mogenu KpuCTaIINYECKUX PEIETOK.

Habmonenue u ncciaenoBaHuE H30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padomul, npaKmuKym.

UccnenoBanne  mpolecca  yCTAHOBJIEHUS  TEIUIOBOTO  PAaBHOBECHS  IIPHU
TEIUI000MEHEe MEXTy TOpsiuei U XOJIOAHOM BOJIOM.

N3yuyeHne WM30TEPMUYECKOrO Iporecca (PEeKOMEHIOBAaHO  HMCIOJb30BaHHUE
1 poBoii 1abopaTopun).

N3ydenune n30X0pHOro mporecca.

N3ydenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (TJ]) cucrema. 3agaHue BHEIIHUX  YCIOBUM  JUId
TEPMOJMHAMHUYECKON CcHUCTEMBbl. BHelmHuMEe M BHYTpeHHHE mapameTpsl. llapamerpsl
TEPMOJMHAMUYECKOM CHUCTEMBbI KAaK CpPEJHUE 3HAYEHUS BEIMYMH, OMUCHIBAIOIMINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe  Hawano  TEpMOIWHAMMKH. CamonponsBonbpHas  penakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mogens uaeanbHOTrO ra3a B TEPMOJMHAMHKE — CUCTEMA YPaBHEHHIl: YypaBHEHUE
MengneneeBa—KianelipoHa ¥ BBIp@&XXEHUE [UI1 BHYTPEHHEHM JHEPIUM. Y CIOBUSA
MIPUMEHUMOCTH 3TOW MOJENU: HU3KAs KOHUEHTPAIMs YacCTHIl, BBICOKUE TEMIIEPATYPHI.
BripaykeHne 1 BHyTPEHHEN YJHEPTUHM OJJHOATOMHOTO UJICAJIBHOTO rasa.

KBazucratnueckrne u HECTATUYECKUE ITPOLIECCHI.

OneMeHTapHasi paboTa B TepMoAuHamMuke. Berumcienue paboTel mo rpaduxy
npoiiecca Ha pV-auarpamme.

Tennonepenaua Kak cnoco0 WU3MEHEHHUS BHYTPEHHEHN SHEPIUu
TEPMOJMHAMUYECKOM  CUCTeMbl  0€3  coBeplleHuss  paboTHI. Konseknus,
TETUIONPOBOJAHOCTD, U3TyUYCHHE.

KomunuecTBo TemnoTel. TermmoéMkocTs Tena. Y AeinbHasi U MOJISIpHAs TEIIOEMKOCTH
BEUIECTBA. YpaBHeHUE Maiiepa. YaenbHas TEIIOTa CropaHus TOIUIMBA. Pacdér
KOJIMUECTBA TEIUIOTHI IIpH Terionepenaue. [lousarre o0 aguabaTHOM Mpoliecce.

IlepBbIii 3aKkOH TepMOAMHAMHKW. BHYTpeHHss sHeprus. KonuuecTBo TEMIOTH U
paboTa Kak Mepbl U3MEHEHUS! BHYTPEHHEHW SHEPTHH TEPMOANHAMUYIECKON CHCTEMBI.

BTopoii 3ak0H TepMOAMHAMHMKH JUJI1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJAHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI MPOXOJAUT €IUHCTBEHHAs
aguabarta. AGCONIOTHAs TeMIIepaTypa.



BTopo#i 3akOH TEpMOJIMHAMUKHU JJisI HEPABHOBECHBIX MPOLIECCOB: HEBO3MOMXHO
nepeaarh TEIIOTy OT 0oJiee XOJIOJAHOTO Tela K Oosee HarpeToMy 0e3 KOMICHCAITUU
(Knaysuyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[Tpunune! necTBus TerioBbiXx MamuH. KIT/I.

MaxkcumanbHoe 3naueHue KII/I. Hukin Kapho.

DKOJIOTUYECKUE aCIEKThl HCIOJIb30BaHUsI TEIUIOBBIX JBUTareneil. TemmoBoe
3arpsi3HEHUE OKPYIKAIOIIEH CPEbI.

TexHuyeckre YCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCH:  XOJIOAUIbHUK,
KOHJUIIMOHEp, [W3EJbHBIA U KapOIOpaTOpHBIM JBUTaTeNd, TMapoBas TypOuHa,
NOJIYYEHHE CBEPXHHU3KUX TEMIEpaTyp, YTHWIH3aLHS «TEIUIOBBIX» OTXOJOB C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIW3amus OMOOPTaHWYECKOTO TOIUIMBA JIJIS
BBIPAOOTKH «TEIIOBOM» M 3JIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuuyeckoM pacIlIupeHUN.

Bo3znymHoe oruuso.

CpaBHEHUE YAETBHBIX TEINIOEMKOCTEN BEIIECTB.

CnocoObl M3MEHEHUs BHYTPEHHEN YHEPTUH.

HccnenoBanue anuadbaTHOTO TIpolecca.

KomnproTepHble MOJIEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne yaenpHON TEIITOEMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanune agmabaTHOTO TIpoIiecca.

N3ydenne B3aMMOCBSI3M SHEPrUU  MEXKMOJIEKYJSIPHOTO  B3aUMOJCUCTBUA U
TeMIepaTypbl KUTICHUS KUJTKOCTEH.

Tema 3. Acpecamnibie cocmoanusn eewjecmea. Pazosvie nepexoowvl.

[Tapoo6pazoBanue u kKoHaeHcaius. Vcnapenuwe u kumneHue. YenbHas TEIUioTa
napooOpa3zoBaHUsI.

HaceollieHHble M HEHAChIIIEHHbIE TTapbl. KauecTBeHHAs! 3aBUCUMOCTD INIOTHOCTH U
JABJICHUS] HACBHIIIEHHOTO Tapa OT TeMIepaTypbl, WX HE3aBUCUMOCTh OT 00BEMA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUSI OT JIABJICHUS B KUJKOCTH.

BraxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAYKHOCTD.

Teépnoe Teno. Kpucrammmueckue um amopdubie Tena. AHU3OTPOIUS CBOWUCTB
kpuctaioB. [lmaBneHwe W Kpuctaim3auus. YIelbHas TEIUIOTa IIJIABJICHUS.
CyO6numarnusi.

Hedbopmanuu TBEpAOro Tena. Pactsbkenune u cxarue. Crnpur. Moayns FOHra.
[Ipenen ynpyrux nedhopmariuii.

TeroBoe pacmmpeHne KUAKOCTeH W TBEPABIX Tel, OOBbEMHOE W JIMHEHHOE
pacumgpeHrde. AHTapMOHHM3M TEIUIOBBIX KOJI€OAHMN YacTUIl BElIeCTBa KaK MpPUYUHA
TETJIOBOT'O pacIIUpeHust Tl (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (a30BHIX MEPEX0/IaAX.



VYpaBHeHue TemoBoro danaHca.

[ToBepxHocTHOoe HarspkeHume. KoadumueHT MOBEpXHOCTHOTO —HATSHKCHHUS.
Kanumnsipasie siBnenus. [laBieHue MoJ HMCKPUBIEHHOW MOBEPXHOCTBHIO KUIKOCTH.
®opmyia Jlaruiaca.

TexHuyeckne ycTpoNCTBA U TEXHOJOTUYECKUE MPOLIECCHI: JKUIKUE KPUCTAJLIbI,
COBPEMEHHbBIE MATEPUAJIBI.

JHemoncmpayuu.

TennoBoe pacmnpeHue.

CBOIICTBA HACBHIILICHHBIX TAPOB.

Kunenune. Kunenne npu noHM>KEHHOM JIaBJICHUMU.

N3mepenue cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.

OnBITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

KanunnspHsie siBeHus.

Mopenu HEHbIOTOHOBCKOW JKHIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MJIABJIEHUS KPUCTANIMYECKOTO BEIIECTBA.

Bunbl nedopmarimii.

Habmronenune Mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenpbHON TENMIOTHI IJIABJICHHUS JIBJA.

N3ydyeHne CBOMCTB HACBILIECHHBIX MAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JlyXa UM OIIEHKa Macchl MapoB B
MTOMEIICHUH.

N3mepenune koddduiimeHTa moBepXHOCTHOTO HATSHKCHUSI.

N3mepenne monyns FOnra.

UccnenoBanue 3aBUCUMOCTH JAedhopMaIiii pe3MHOBOTO 00pasiia OT MPUII0KEHHON
K HEMY CHJIBL.

Pa3znen 4. JiekTpoauHaMHKa.

Tema 1. dnexkmpuueckoe none.

OneKkTpu3anuss Teal W €€ NposBIEHUA. OJEeKTpudeckuil 3apsa. [Ba Buaa
ANEKTpUYECKUX  3apsigoB.  [IpOBOJHWMKHM,  OHMAJIEKTPUKA W MHOJYIPOBOJAHUKH.
DneMeHTapHbIN IEKTPUUECKUI 3aps]l. 3aKOH COXPAaHEHHUS dJIEKTPUUECKOTO 3apsa.

BzaumopeiictBue 3apanoB. Toueunsie 3apsabl. 3akoH KyioHa.

DnekTpudeckoe nose. Ero neicTere Ha 3JIEKTPUUYECKHAE 3aPSAbI.

Hanpsox€anocTs anexrpudeckoro mosst. [IpoOusiit 3apsn. Jluaun HanpsskEHHOCTH
ANEKTpUYECKOro nojsi. OZHOPOIHOE ANEKTPUUECKOE TTOJIE.

[loTeHIMaNbHOCTh  BJIEKTPOCTATUYECKOTO TOJisl. Pa3HOCTh MOTEHUMAJIOB U
HanpspkeHue. [loTeHuumanbHass HSHeprus 3apsga B AJIEKTPOCTATUYECKOM  TIOJIE.
[ToreHuman »aeKTpocTaTUdecKoro nojs. CBs3b HANPSHKEHHOCTH TOJNST U PA3HOCTH



NOTEHIIMAJIIOB [l BJEKTPOCTAaTHYECKOro 1mosisi (Kak  OJHOPOJHOTO, Tak U
HEOIHOPOJTHOTO).

[IprHIMD Cynepno3ULIAN dIEKTPUIECKUX TTOJIEN.

[Tone Ttoueunoro 3apsga. Ilome paBHOMepHO 3apsbkeHHOM cdepnl. [lome
PaBHOMEPHO 3apspKeHHOro 1o oO0béMy 1miapa. Ilose paBHOMEpPHO 3apsKEHHON
OeckoHEeYHOW TUIOCKOCTH. KapTuHbl JNUHHUNA HAOpsHKEHHOCTH JTHX TMOJEH U
SKBUINOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBHE PABHOBECUS 3apsA0B.

JIMPAEKTPUKU B AJEKTPOCTATUUECKOM TToJie. JManeKTpudeckas MpPOHULIAEMOCTh
BEILIECTBA.

Kongencartop. DOnekTpo€MKOCTh KOHAEHCATOpa. OJEKTPOEMKOCTh IUIOCKOTO
KOHJIEHCATOPA.

[TapannensHoe coenuHeHue KoHAeHcaTopoB. llocienoBarenbHOE COEIMHEHUE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATopa.

JIBr>KeHHE 3aps>KEHHOW YaCTUIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckne yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  AJIEKTPOCKOIL,
AIIEKTPOMETP,  DJIEKTPOCTATUYECKAass  3allliTa, 3a3€MJIEHUE  3JIEKTPONpUOOpOB,
KOH/JIeHCaTOphl, renepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA DIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX IIapPUKOB.

DJIEKTPUYECKOE TOJIE€ IBYX 3apsIKEHHBIX IIACTHUH.

Mogaensb anekTpoctatuueckoro reneparopa (Baun ae I'paada).

[IpoBOJHUKH B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMAAU IUIaCTHH,
PACCTOSTHUSI MEXKJ1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHCATOoPa.

3apsiaKa 1 pa3psziKa KOHIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEJL.

HaGnronenue mnpeBpallleHuss SHEPTUM 3apsKEHHOIO KOHJEHCATOpa B OHEPTHUIO
W3JIyYEHUS CBETOANO/A.

N3ydenune npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenrie pasHOCTH MOTEHIMATOB (HANPSKEHHUs) MPU TMOCIEI0BATEIHLHOM
COCIMHEHNN KOHJIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPES PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.



VYcnoBus CylecTBOBAHUS MOCTOSHHOTO AJIEKTPUUYECKOTO TOKa. MICTOUHMKM TOKa.
Hanpsoxenne U u D/1C €.

3akoH Oma [iJ1s y4acTKa Leru.

DJIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTb COMNPOTHUBIICHUS OJIHOPOJHOTO
OPOBOJHMKA OT €ro JUIMHbI MW IUIOMIAAW [ONEPEYHOTO CEYECHUS. Y IEJIbHOE
CONPOTHUBJICHUE BEUIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEJUHEHUE IPOBOJIHHUKOB.
Pacuér pa3BeTBi€HHBIX 3nekTpuueckux nenei. [Ipasmia Kupxroda.

Pabota snekrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOUIHOCTh 3JIEKTPUYECKOrO0 TOKa. TermioBas MOIIHOCTb, BblAENsAEMas Ha
pe3ucrope.

OJIC 1 BHyTpeHHEE CONPOTUBIICHHE UCTOYHMKA TOKa. 3akoH OMa AJisi TOJHOMU
(3aMKHYTOI) 3NeKTprUecKoi nenu. MoiHocTh nctouHuka Toka. Koporkoe 3ambikaHue.

KoHaeHcaTop B LeTH MOCTOSIHHOTO TOKA.

TexHnYecKue yCTpoCTBa U TEXHOJIOTUYECKUE ITPOLIECCHI: aMIIEPMETP, BOJIBTMETD,
peocTart, CYETUUK IIEKTPUIECKON IHEPTHH.

Jemoncmpayuu.

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HANPSDKEHUS UL PE3UCTOPA, JIAMIIBI
HaKaJIMBaHUS U CBETOJIMOAA.

3aBUCUMOCTh  CONPOTUBIIEHUS LUIUHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJIOIIAU TIOTIEPEYHOT0 CEUEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKa OT CONPOTHUBIIEHUS NPU MOCTOSSHHOM
HaIpsKEHUH.

[Ipsmoe u3mepenune DJIC. KopoTkoe 3amblkaHuE TaIbBAHMYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crioco6bl coenuHeHnst ICTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanue pasHOCTH MOTEHUMAIOB MEXAY ITOJIOCAMH HCTOYHHMKA TOKA OT
CWJIBI TOKA B LIEIIN.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnegoBaHue CMENIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHoro COnpoTUBIICHUS IPOBOJIHHUKOB.

HccnegoBanue 3aBUCUMOCTH  CWJIBI  TOKA OT HANpsDKEHUS I JIAMIIBI
HaKaJIUBaHUS.

VYBenuuenue npejesna u3MepeHust amrepmeTpa (BOJIbTMETPA).

N3mepennie D/1C 1 BHyTPEHHETO COMPOTHUBIICHHS] HICTOYHUKA TOKA.

Hccnenoanue 3aBucumoctd D/[C ranbBaHUYECKOTO 3JIEMEHTA OT BPEMEHM IPHU
KOPOTKOM 3aMBbIKaHUU.

HccnegoBanue pasHOCTH MOTEHLMAIOB MEXKAY IMOJIOCAMU MCTOYHHMKA TOKA OT
CUJIBI TOKA B LIETIH.

HccenenoBanue 3aBUCUMOCTH MTOJIE3HOM MOLTHOCTH HCTOYHMKA TOKA OT CHJIbI TOKA.



Tema 3. Toxu ¢ paznuunvix cpeoax.

DOnexkTpuyeckas  NPOBOAUMOCTb  PA3IMYHBIX  BEIIECTB. DNeKTpoHHas
MIPOBOJIMMOCTh TBEPJBIX METAUIOB. 3aBHCHUMOCTb CONPOTUBIEHUS METALUIOB OT
temnepaTrypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAs! M PUMECHAs! TPOBOAUMOCTH TOTYTIPOBOTHUKOB.
CoiicTBa p—N-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

DONEeKTpUYECKUA TOK B JJIEKTPOJUTAX. OJEKTPOJIUTHYECKAs JAUCCOLIMALIMSL.
OnekTponus. 3akoHsl Dapajes A 3IEKTPOIU3A.

DJIIeKTpUYECKU TOK B Tra3zax. CaMOCTOATENbHBIM U HECAMOCTOSTEIbHBIA Pa3psl.
Paznuunbie T caMOCTOSTENBHOTO pa3psaaa. Monnus. [Lazma.

TexHHuecKre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: ra30pa3psaHbIe JIAMIIbI,
AJIEKTPOHHO-JIy4eBasi TPyOKa, MOJIYyIPOBOJHUKOBBIE MPUOOPHI: JMOM, TPaH3UCTOP,
dboToIMOA, CBETONMOM, TajbBaHWKA, PAPUHUPOBAHHE MEAM, BBHIMIABKA ATOMHUHHS,
AJIIEKTPOHHAsE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTHUBIICHHS] METAIIOB OT TEMIIEPATYPHI.

IIpOoBOIMMOCTE DIIEKTPOIUTOB.

3akoHsl 1ekTpoau3a Papanes.

NckpoBoit pa3psaa 1 IpOBOAUMOCTB BO3/1yXa.

CpaBHeHHE MPOBOJAUMOCTH METAJUIOB U MOJYIIPOBOJHUKOB.

OaHOCTOPOHHSISI NPOBOAMMOCTD TNOAA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

Habmronenue amekTpoiusa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnegoBanue 3aBUCUMOCTH COMPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3HYeCKUl MPAKTUKYM.

CriocoObl m3MepeHust (pU3MYECKUX BEIMYUH C HCIOJB30BAHUEM AaHAJIOTOBBIX U
HU(POBBIX H3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIIOTHBIE M OTHOCHUTEINIbHBIE TMOTPEIIHOCTH H3MEPEHU (PU3NYECKUX BEIMYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHNe KOCBEHHBIX M3MEPEHUMN, MCCICIOBAHUN 3aBUCUMOCTEH (DU3UIECKUX
BEIIMYMH, NPOBEpPKA MPEIJIOKEHHBIX TUIOTE3 (BBIOOP W3 pabOT, ONUCAHHBIX B
TEMAaTUYECKUX pa3aeniax «YUYEeHUYECKUd HKCIEPUMEHT, JIabopaTopHble paldoThl,
MIPAKTUKYM» ).

MesknpeaMeTHbIE CBSI3H.

Nzyuenne kypca pusuku yrimyOnaéHHoro ypoBHa B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COJIEPIKATEIbHBIX MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMl MaTeMaTUKH, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJOTUH.



MesicnpeOmemnvie noHamus, C6A3AHHbBIE C U3YUEHUEM MEMO006 HAYUHO20
nO3HAHUA: SBIICHUE, HAYYHBIN (aKT, Tunoresa, Gpu3nueckas BEeIHMUMHA, 3aKOH, TEOPHs,
HAOJIIOJICHUE, DSKCIIEPUMEHT, MOJEIMPOBAHUE, MOJEIb, W3MEPEHUE, IOTPEIIHOCTH
U3MEPEHM, U3MEPUTENIbHBIE TPUOOPHI, IU(PPOBas 1adopaTOpus.

Mamemamuka: pelieHue cucteMbl ypaBHeHMH. JIuHeliHas ¢yHKus, napabona,
runep6osa, ux rpaduku U CBOWCTBA. TpUroHOMeTpUYecKrue (PyHKIMU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHTE€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKAECTBO. BeKTopbl M HX
MIPOEKIMU HA OCH KOOPJHUHAT, CI0KEHNE BEKTOPOB.

Bbuonozua: mexanmueckoe IBMKEHHE B KUBOW mpupojne, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHHE OKpYKAIOLIEH Cpepbl,
yTWIM3aUus  OMOOPraHMYECKOro  TOIUIMBAa Uil  BBIPAOOTKH  «TEIUIOBOM» U
AIEKTPO3HEPTHH, MOBEPXHOCTHOE HATSXKEHHWE M KalWJUJISIPHBIE SIBICHHUS B MPUPOJE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, IOJIy4YeHHE HaHOMAaTepHalIOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEN, XKUAKOCTEH M Ta3oB, XKUAKUE KPUCTAJUIbI, 3JIEKTPUYECKHE CBOMCTBA
METaJUIOB, ANEKTPOJIUTHYECKAS JUCCOLMALINS, FaJbBaHUKA, JIEKTPOHHAS MUKPOCKOIHSI.

T'eozpaghus: BnaxxHoCTh BO3yXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHUe JABMKEHUN C HUCIIOJIB30BAHUEM MEXAHU3MOB, YUET
CYXOrO0 M JKHUJKOIO TPEHHS B TEXHUKE, CTAaTUYECKHE KOHCTPYKUMHU (KPOHILUTEHH,
peméTyarbie KOHCTPYKIIHH ), UCITOJIb30BAaHUE 3aKOHOB COXPAHEHUSI MEXaHUKHU B TEXHHUKE
(rupockomn, BOJIOMET U JAPYTUE), ABUTATENIb BHYTPEHHEIO CrOpaHus, napoBas TypOuHa,
OBITOBOM  XOJIONWJIBHUK, KOHAMIIMOHEP, TEXHOJOTMH TOJYyYEHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHCJIE HAHOMaTE€pHalOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas
3aIuUTa, 3a3€MJIEHUE DJIEKTPOIPUOOPOB, ra3opa3psaHbIe JaMIlbl, OJYyIPOBOJIHUKOBBIE
MpUOOPHI, TAIbBAaHUKA.

11 KITACC

Paznen 4. JiaekTpoauHaMUKA.

Tema 4. Maznummnoe noe.

B3auMogeiicTBHE TTOCTOAHHBIX MArHUTOB M MPOBOJHHUKOB C TOKOM. MarnuTtHoe
none. Bexkrop MarHWTHOW WHAYKUWH. [IpvHIMIT Cyneprno3uIMyM MarHUTHBIX IIOJIEH.
JIvHMM MarHUTHOM MHIYKLHUH.

MaruutHoe 1oJie MPOBOJAHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKA M
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHna, €€ HampaBiI€HUE U MOAYJb. [[BUKEHHE 3apsHKEHHOW YaCTHUIBI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuitbl JlopeHiia.

MarnauTHoe 1noJjie B BeiecTBe. DeppoMarHeTuku, rapa- U JMaMarHeTHKH.



TexHuyeckne yCTPOMCTBA M TEXHOJOTHYECKUE TPOLIECCHI: MPUMEHEHUE
MIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, 3JIEKTPOJBUTATEINb
SAxo0u, yCKOpUTEIH 3JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu.

KapTuHa nuHMIA MHIYKIIMM MarHUTHOTO TOJIS TOJIOCOBOTO M MOJKOBOOOPA3HOIO
MOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHMil MarHuTHOM MHAYKIMU TMOJS JJIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOIHUKA, KATYIIIKA C TOKOM.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

Ha6nronenue nBmkeHMs Mydyka 3JEKTPOHOB B MATHUTHOM TIOJIC.

[IpuHiun nedcTBUS SJIEKTPOU3MEPUTETHLHOTO MPUOOpa MarHUTOAIEKTPUUYECKOM
CHUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

UccnenoBanre MarHuTHOTO MOJISl TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

Uccnenoanue AeCTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Ammepa.

N3yueHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIBI TOKA.

Onpenenenne MarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUJIBI AMIIEpa.

Tema 5. dnekmpomazcnumnan UHOYKYUA.

SIBiieHME BIEKTPOMArHUTHOM UHAYKIUU. [IOTOK BEKTOpa MarHUTHOM WHAYKLHH.
OJC wuHaykuumu. 3aKkOH JJEKTpoMarHuTHOM wuHAykuumu Papanes. Buxpesoe
anektpuueckoe note. Toxkn Dyko.

OJ1C uHayKUMK B TPOBOIHUKE, JBMKYIIIEMCS B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[Ipasuo Jlenua.

NupyktuBHOCTh. KaTymika MHAYKTUBHOCTH B LENM MOCTOSIHHOIO TOKa. SIBieHue
camouHAyKIuu. DJIC caMOMHIYKITUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre yCTpOWCTBA W TEXHOJOTUYECKUE MPOLECCHl: MHAYKIMOHHAS MEYb,
COJICHOM/I, 3allIUTa OT 3JEKTPU3ALMHU TEJ IPU ABUKEHUHN B MATHUTHOM I10JI€ 3€MIIH.

Jemoncmpayuu.

HaOmronenue siBieHUst 3JIEKTPOMarHUTHOM MHIYKITUH.

Uccnenoanne 3aBucumoctd OJ[C HMHAYKOMH OT CKOPOCTHM HW3MEHEHHS
MarHUuTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenuie MmarauTa B aTlOMUHHEBOM (MEIHOMN) TpyOe.

SBneHue caMOMHAYKITUH.



Uccnenosanue 3apucumocty JJC caMOMHIAYKIHMHU OT CKOPOCTU U3MEHEHHUS CHUIIbI
TOKa B IIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

Hccnenoanue sSBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIHAH.

Ornpenenenre MHIYKIUY BUXPEBOIO MATHUTHOTO TOJIA.

Uccnenosanue sSBICHUS] CAMOUHIYKIIAH.

COopka Mo JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3pnes 5. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Koneodanus.

KoneobarensHas cuctema. CBoOO0IHEIE KOIeOaHuS.

'apmonnyeckue konedanus. KuHemaTuueckoe © JAUHAMHUYECKOE ONUCAHUE.
DHEpreTuYecKkoe OMUCAaHUE (3aKOH COXPAHEHHMS MEXaHMYeCKOWl »sHepruu). BbuIBoa
JTUHAMUYECKOTO OIMCAaHUS TAPMOHUYECKUX KOJEOAHMM W3 HMX DHEPreTHUYEeCKOro u
KMHEMATHUYECKOTO OMTMCAHMSI.

Amvmiutyna u  (aza konebanuit. CBsA3b aMIUIMTYIbl KOJIEOAHUN HCXOHOM
BEJIMYUHBI C aMIUIUTYJJaMU KOJICOAHUH €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuonq u wuyacrtora koneOanuil. Ilepuon wmanbix CBOOOAHBIX KOJeOaHUU
MaTeMaTU4YecKoro MasTHukKa. [lepros cBOOOHBIX KOIeOaHUil MPYKUHHOTO MAsITHUKA.

[lonsitue o 3aryxarommx kosieOaHusix. BbeiHykIeHHble KoseOanus. Pe3zoHanc.
Pe3onancHas kpuBas. BimsHue 3aTyxaHMsT Ha BHJA PE30HAHCHOM  KPHBOM.
ABTOKOJIEOaHUS.

TexHuyeckre yCTpOWCTBA W TEXHOJOTUUYECKUE TMPOIECCHl: METPOHOM, 4Yachl,
Kauelu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck KoJie0aTeIbHOTO JIBUYKEHUS.

HaGnronenue He3aBUCHMMOCTH MEpHUOAA MaJlbIX KOJ€OaHMHM Tpy3a Ha HUTH OT
aMILTATYBI.

UccnenoBanue 3aTyxaromux KoJieOaHWNW M 3aBUCHUMOCTH TIEpHOJa CBOOOIHBIX
KOJICOaHHI OT COMPOTUBIICHHUS.

UccnegoBanne koneOGaHwii Tpy3a Ha MAacCUBHOM TNPYKMHE C  IEJbBIO
(dhopMupoBaHUs IPEACTABICHUN 00 HACATLHON MOJICNIU NMPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHHs PHEPTUH MPU KOJICOAHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUA.

Habmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npaKmMuKym.

N3mepenue mnepuona CBOOOJHBIX KOJEOAHWW HUTIHOTO U MPYKUHHOTO
MasITHUKOB.

N3yuenne 3aK0OHOB BIKEHUS TeJa B X0JIe KoieOaHUil Ha yIPyTroM MOABECE.

N3yuenune nBMKEHUS] HUTSHOTO MasiTHUKA.

[IpeobpazoBanue YHEPTUM B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXAOMINUX KOJIEOAHUIA.



HccnenoBanue BRIHYXIASCHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomazcnummnule Koaeoanus.

KonebGatenbupiii  koHTYp. CBOOOIHBIE JJIGKTPOMAarHUTHBIC KOJICOAHUS B
uaealbHOM KoJjiebaTenibHOM KoHType. Dopmyna Tomcona. CBs3b aMIUTUTYbI 3apsiaa
KOHJIEHCATOpa C aMIUIMTY0M CUJIbI TOKA B KOJIeOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUS SHEPTUH B HICaTHHOM KOJIEOaTEIHHOM KOHTYPE.

3aryxaromme 3JeKTPOMarHiuTHbIE KOJIeOaHus. BbIHYK€HHbIE AIEKTPOMATHUTHbIE
KOJIeOaHMsl.

ITepemenHBI TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMIUIUTYAHOE U AEHCTBYIOIIEE
3HAUYEHUE CUJIBI TOKA U HAMPSDKEHUS MPHU PA3IUYHON (hOopMe 3aBUCUMOCTH MTEPEMEHHOTO
TOKa OT BPEMEHH.

CuHycOuJaIbHBIA TEpEMEHHBIM TOK. Pe3ncrop, KOHAEHCATOP W KaTyllKa
WHIYKTUBHOCTM B LENH CUHYCOMJAIBHOIO INEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onaHc HanpsKEeHNH.

Wneanbupiii  Tpancopmatop. I[lpousBonacTBo, mepenadya U HoTpedieHUE
ANEKTPUYECKON YJHEPTUH.

DKOJIOTUYECKHE PUCKH TpU  NOPOU3BOJACTBE  3neKTpodHepruu. KymbTypa
WCITOJI30BAHUS AIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHrYecKue yCTpouCcTBa U TEXHOJIOTUYECKUE MTPOLIECCHI: dJIEKTPUIECKUN 3BOHOK,
reHEepaTop MEPEMEHHOIO TOKA, JIMHUU 3JIEKTPOIIepeaay.

Jemoncmpayuu.

CB0OOOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCHUMOCTh YacTOThl CBOOOJHBIX KOJ€OaHWH OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYypa.

OcumiiorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXarOIIKX IEKTPOMArHUTHBIX KOJIEOAHHM.

Mopeib 31eKTPOMAarHuTHOTO TeHepaTopa.

BoinyXeHHbIE CHHYCOMIaIbHbIE KOJICOaHMSI.

Pe3ucrop, karymka HHAYKTUBHOCTH U KOHJIEHCATOP B LIENH IIEPEMEHHOIO TOKA.

Pe3onanc nmpu  mociaeaoBaTebHOM — COCAMHEHUM  PE3UCTOpa,  KaTYIIKH
MHIYKTUBHOCTH M KOHAEHCATOpa.

Y CTpolCTBO M IPUHITUI ICUCTBUS TpaHchopMaTopa.

Mopeinb TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npAKMUKyMm.

Nzyuenue tpanchopmaropa.

HccnepoBanne NEpeMEHHOrO TOKA Yepe3 IMOCIeN0BATEIbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy W PE3UCTOP.

Hab6imoienue 31eKTpoOMarHUTHOTO pe30HaHCa.

HccnenoBanue paboThl HCTOUHUKOB CBETA B IIEMU EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMaHUMHbLE G0JIHbI.



MexaHnudeckue BOJHBI, YCIOBHS WX pacnpocrpaHeHus. Ilomepeunesie
IIPOJIOJIbHBIE BOJIHBL. Ilepros, cKOpoCTh pacnpocTpaHEHUsl U JIMHA BOJHBL. CBOiCTBa
MEXaHUYECKUX BOJH: OTpaKeHUE, MpeoMieHne, nHTepdepeHus u qudpaxius.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMOBO€ 3arpsA3HEHUE OKPYXKAIOLIEH CPENIBI.

DNEeKTPOMArHUTHBIE BOJIHBL. YCIOBHSI H3JIYyYEHUS AIIEKTPOMATHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, NPEIIOMJIEHUE, MOJIApU3aLMs,
uHTepdepeHus U AudpaKiusl.

[IIkasa 3JIEKTPOMAarHUTHBIX BOJH. lIpHMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI pagnoCBsI3U U TeneBUAcHUA. Pannonokanms.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPE/IbI.

TexHuueckue ycTpoWcTBAa M IMPAKTHYECKOE IPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, pajap, paauoONpUEMHUK, TEJIEBU30p, aHTEHHa, TeiegoH, CBU-neus,
yIIbTPa3BYKOBAsl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomeecs T€10 Kak UICTOUYHUK 3BYKa.

3aBUCUMOCTB JJTMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HaGnronenue otpakeHus: ¥ NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro IPUMEHEHHE.

HaGnronenue cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW U 4aCTOTOM
KoJieOaHU .

HccnenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJH: OTPaKE€HUE, IPEIIOMIIEHHE,
noJisipu3anys, udpaxius, tHTepPepeHIus.

Oo6nHapyxeHue nHGPaAKPaACHOTO U YIBTPA(PUOIETOBOTO U3ITyUCHUM.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyM.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuyenue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHeliHOE pacnpoCTpaHEHUE CBeTa B OMHOpoAHOM cpexe. Jlyd csera.
To4eyHbIN UCTOYHUK CBETA.

OtpaxkeHune cBeTa. 3aKOHBbI OTpaxeHusi cBeTa. llocTpoeHune uH300pakeHHl B
iockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomnienne cBeTa. 3aKOHBI MpeloOMIEHHs] cBeTa. AOCONIOTHBIN IOKa3aTeb
npenomieHusi. OTHOCHUTENbHBIM TOKa3zaTenab mpesnoMieHus. [loCTOSHCTBO YacTOThI
CBE€Ta U COOTHOUIEHWE JJIMH BOJH MPHU IMEPEX0]€ MOHOXPOMATHUYECKOTO CBETa 4epes
IPaHUILY Pa3IeNia IBYX ONTUYECKUX CPEI.



Xon nyueit B mpusMme. Jucnepcus ceera. CiioxHBIN cocTaB Oenoro ceera. L[Ber.

Ilonnoe BHyTpeHHee oTpaxeHue. lIpenenbHBIi yroja NOJHOIO BHYTPEHHETO
OTpaXKEHUSI.

Cobuparoniye u pacceuBarouiue JUH3bl. ToHKas uH3a. DoKycHOE paccTosHUE U
onTHYECKas CHUJla TOHKOM JIMH3bL. 3aBUCUMOCTb (DOKYCHOTO PACCTOSIHUSI TOHKOM
ceprueckoil TMH3bI OT €€ TEOMETPUHN U OTHOCUTENILHOTO MOKa3aTels MPEeTOMIICHUSI.

@opmyJsia TOHKOU JIMH3BL. Y BEIUYEHUE, TABAEMOE JIMH30M.

Xon ny4a, OpOLIEANIErO JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TIJaBHOM
ontuueckoit ocu. [loctpoenue n3o0paxeHnit TOYKM U OTpe3Ka MPSIMO B COOMPAIOLIUX
Y PacCEUBAIOIINX JIMH3AaX U UX CUCTEMAX.

OnTuueckne npubopsl. Pazpemaromas crmocoOHOCTh. [7a3 kak omnTudeckas
CUCTEMA.

IIpenenbl NpUMEHUMOCTH T€OMETPUUECKON ONTHKH.

Bonnosas onrtuka. UHTepdepenuus cera. KorepeHTHble UCTOYHMKHU. Y CIOBUS
HaOJIIOJIECHUS] MAKCUMYMOB M MUHUMYMOB B HMHTEP(PEPEHLUOHHON KapTHHE OT JBYX
KOTE€PEHTHBIX HICTOYHUKOB. [IpuMepsl KilacCHYecKnX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceera. JudpakunonHas pemérka. YciaoBue HAOMIOJEHUS TJIABHBIX
MaKCHUMYMOB IIpHU Ma/IEcHUM MOHOXPOMATUYECKOTO CBETA HA AUPPAKIIMOHHYIO PEHIETKY.

[Tonsipuszanus ceera.

TexHruuecKre yCTpOUCTBA U TEXHOJOTUYECKHUE MPOLIECCHI: OYKH, JyIa, IEPUCKOTI,
¢oToanmapaTt, MHKPOCKOI, MPOEKIHOHHBII amnmapaTr, NPOCBETIECHUE OITHUKH,
BOJIOKOHHASI OINITHKA, TU(PPAKIIMOHHAS pEeIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnegoBanue npeaoMIIeHUs CBETA.

HaGnrogeHue nojHOro BHyTPEHHETo OoTpakeHus. Mojenb CBETOBOA.

HccenenoBanue Xoa CBETOBBIX IIYYKOB Y€pe3 IUIOCKONAPAILIENbHYIO IUIACTHHY U
IIPU3MY.

WccnenoBanue cBOMCTB N300payKeHU B JTMH3AX.

Mopenn MUKpOCKoOIa, TEJIECKOIA.

Habnronenue nntepdepeHnn crera.

Hab6utoieHue 11BeTOB TOHKUX MJIEHOK.

Ha6nronenue nudpaxiuu ceera.

N3yuenue auppakinOHHON pEeETKY.

HaGnronenue nudpakinoOHHOTO CIeKTpa.

HaOmnronenue nucnepcuu cBera.

Habmronerune nomsipu3aliny cBeTa.

[IpuMeHeHre NoJIAPOUAOB ISl U3YUYECHHSI MEXAaHUYECKUX HaIPSKEHU.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenue nokazarens NpeOMIICHHS CTEKIIA.



NccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUSL OT BelleCcTBa (Ha mpumepe
KUJIKUX JIUH3).

N3mepenne poKyCHOro pacCTOSIHUSL PACCEUBAIOIIUX JIMH3.

[TomyyeHnue n300paXkeHus: B CUCTEME U3 IIOCKOTO 3epKalia U JIUH3BI.

[Tomyyenue n300pa>keHus B CUCTEME U3 IBYX JIMH3.

KoHcTpyrnpoBaHu€e TEIECKONUYECKUX CUCTEM.

Ha6monenue nudpakuuu, nHTEpGHEPEHIINN U TOJISIPU3ALUHN CBETA.

N3yuyeHue noyisipu3aiy CBeTa, OTPaXXKEHHOTO OT OBEPXHOCTH IUAJIEKTPUKA.

N3yuenue unTepPepeHINm JIa3epHOTO U3ITyUYCHUS Ha IBYX IIETISX.

Hab6nronenue nucnepcuu.

Habmonenue u uccnenoBanue AuppakiiioOHHOTO CIIEKTpa.

N3mepenune InrMHbI CBETOBOW BOJIHBI.

[lomyueHne cnekTpa H3JIy4YE€HHs CBETOAMOAA TpPHU MOMOIIM IU(PaKIUOHHON
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH.

['paaniel MPUMEHMMOCTH KJIACCHYECKOW MeXaHMKh. llocTymarel crnenuanbHON
TEOPHH OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON wuHTepBal. [IpeoOpazoBanusi Jlopenma. YcinoBue
IPUYUHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHH U
COKpAIllEHUE JIJINHBI.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3p Macchl C DHEPIUEM M HMILYJIBCOM PEJISITUBUCTCKOM YaCTHUIbl. DHEPrUsd
ITOKOSI.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  CIYyTHUKOBBIE
MPUEMHUKH, YCKOPUTEIN 3apS’KEHHBIX YACTHUL.

VY4yeHnueckuii SKCIIepUMEHT, JIa0OpaTOPHbIE PAOOTHI, MPAKTUKYM.

Omnpenenenre UMITYJIbCAa U DHEPTUH PEISTUBUCTCKUX YacTHll (1o ¢doTtorpadusm
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaapno-60iano060it oyaausm.

PaBHOBecHOE TerioBoe u3ayueHue (M3JydeHrue abCoIOTHO YEPHOTO Teia). 3aKOH
cMmemienus Buna. ['unoresa [lnanka o kBaHTax.

®OoTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®dotorddext. Onbitel A. I'. Cronetora. 3akonHsl (orodddexra. YpaBHEHHE
OitamreitHa s potodddexra. «KpacHas rpanuiay gotodrddekra.

JlaBnenue cBeta (B YaCTHOCTH, JIaBJIEHHWE CBETa Ha aOCOJIOTHO MOTJIOLIAOIIYIO U
a0COIOTHO OTpaxaroiryro moBepxHocts). OnbiTel [1. H. Jlebenena.

BonnoBble cBoiicTBa yactuu. Bonnel ne bpounsa. [nuna BosHbl ne bpouns u
pa3Mepbl 00JIacTH JIOKAJIM3alMu JIBMOXKYLIEHCs 4YacTullbl. KopryCKynsipHO-BOJIHOBOM
nyanusMm. {udpakius 351eKTpoHOB Ha KpUCTaIax.



Crneunguka wuszMepenuit B MukpoMmupe. COOTHOLIEHUS HEONpPEaeNEHHOCTEN
['eitzenOepra.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKUE IMPOLECCHI:  CHEKTPOMETP,
($OTORIEMEHT, (POTONATUMK, TYHHEIbHBIA MUKPOCKOII, COJTHEUHAs OaTtapesi, CBETOAUO.

Jlemoncmpayuu.

®oT0o3QeKT Ha YCTAaHOBKE C IUHKOBO MJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETo (poTodddekra.

HUccnenoBanue 3aBUCUMOCTH CONIPOTHUBIICHUSA MIOJYTIPOBOJHUKOB oT
OCBEIIEHHOCTH.

CBeToano.
Conneudnas Oarapest.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.
Uccnenosanue dporopesucropa.
N3mepenne nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus Gporordpdexra.
Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.
Tema 2. Duzuka amoma.
OnbeITel TIO UCCINENOBAHUIO CTpOeHUs aTtoma. I[lnaHerapHas wmojenb aroma
Pesepdopna.
[Toctynatel bopa. M3nyuenue u moriomieHue (POTOHOB MpH TEPEXOoje aToma C
OJIHOTO YPOBHSI DHEPTUHU HA JIPYTOH.
Bunpl ciektpoB. CrieKTp ypOBHEN SJHEPTUHA aTOMA BOJIOPOJA.
CnoHTaHHOE W BBIHYKJICHHOE U3TyueHHe cBeTa. Jlazep.
TexHuueckre yCTpOMCTBA U TEXHOJIOTHUYECKHUE ITPOLECCHI: CIIEKTPAJIbHbIM aHAIN3
(cmexTpockort), 1a3ep, KBAaHTOBbII KOMITBIOTED.
Hemoncmpauuu.
Mopens onbita Pezepdopra.
HabmroneHune nuHEHYaThIX CIIEKTPOB.
Y CTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.
Onpenenenue JIMHBI BOJHBI JIA3EPHOTO U3TyYCHUS.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.
HaOnronenue nuHeRyaToro crekrpa.
Hccnenoanne crekTpa pa3pexeHHOrO0 aTOMapHOrO BOJOPOJAa U H3MEPEHHE
nocTostHHOU PunOepra.
Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHBLIX YACHUY.
Hyxknonnas monens sapa I'eiizenbepra—MBanenko. 3apsa sapa. MaccoBoe 4nciio
anpa. M3ortorsl.

PannoaktuBHOCTh. Anb(da-pacnaj. IJIEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacmaj.
I'amMma-n3nyuyenue.

3aKOH paJlMOaKTUBHOIO pacnaja. PagnoakTuBHble n30TOMNBI B pupoae. CBOMCTBA
MOHM3UPYIOIIET0 U3JIyYeHUs. BiusHue paJuOakTUBHOCTU HA >KUBBIE OPraHU3MBI.
EctecTBennsiit hon m3nydenus. Jlozumerpus.



DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext macchl siapa.

Snepusie peakuuu. [lenenue u cuHte3 siaep. Snepusie peaktopsl. [IpoOiembr
YIPaBIsIEMOr0 TEPMOSIICPHOTO CHUHTE3a. DKOJOTMYECKHUE ACTIEKThl PAa3BUTHUS SAECPHOM
DHEPIreTUKH.

Metoabl perucTpaluy U UCCIEI0BaHUS AJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIBHBIE  B3aUMOJICUCTBHS.  bapHOHBI, ME30HBI W  JICNTOHBL.
[IpeacraBnenne o CrannapTHO Moaenu. KBapk-TJIFOOHHAsI MOJENb aIpOHOB.

Ousuka 3a npenenamu CranmapTHo wmoxaenu. TémHas matepuss U TEMHAas
SHEPIUsl.

EanncTBO pmznueckoi KapTUHBI MUpA.

TexHn4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JO3UMETP, Kamepa
Bunbscona, siaepHBI peakTop, TEPMOSACPHBIM pEeakTop, aToMHass O0MO0a, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

WccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Uccnenosanue paaroakTUBHOTO ()OHA C UCIIOIB30BAHUEM JI03UMETpA.

N3ydenue noraomieHus: 6eTa-4yacTUIl aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOQU3UKH.

OTtanbl pa3BUTHS acTPOHOMHH. [IpuKIIamHOE W MHPOBO33PEHUYECKOE 3HAUYCHHE
actpoHomuu. IIpumMeHUMOCTh 3aKOHOB (U3UKU JJI1  OOBSICHEHUS  MPUPOJbI
KOCMHUYECKUX OOBEKTOB.

Metonpl  aCTpOHOMHUYECKHX  HcciaeqoBaHUM. COBPEMEHHBIE  ONTHYECKHUE
TEJIECKOIIBI, PAANOTEIECKOIIbI, BHEaTMOChEpHasi aCTpOHOMMUSI.

Bun 3Bépnoro Heba. CosBe3mmsi, spKue 3BE3AbI, IUTAHETBI, HX BHINMOC
JBIDKCHHUE.

ConHeuHas cucrema.

Counnrnie. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIA U 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU. J(MarpaMma «CHEKTpaJIbHBIM KJlacc —
CBETHUMOCTb». 3BE3[bl TJIABHOM IMOCJIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIABHOW MOCIIEI0BATEIbHOCTH. BHYTpEeHHEE CTpOEHUE 3BE3I.
CoBpeMEHHBIE MPEJICTABICHUS O MTPOUCXOKIACHUH U 3BOJIIOIUK COJIHIIA U 3BE3/. DTaIlbl
YKU3HU 3BE3 L.

Mrneunsiit [Iyte — Hama ['amaktuka. Ilonoxkenwe u aBuxenue ConHua B
lNanaktuke. Tunel ranaktuk. Paguoramaktuku u kBasapbl. UEpHBIE IBIPHI B spax
rajaKkTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa0O0ma. PazOeranue rajaakTHK.
Teopus bonbsmoro B3pbiBa. PekToBOE M3MydYeHHUE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnplie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.



HaGnronenust 3BE3gHOr0 HeOa HEBOOPYKEHHBIM TJIA30M C HCHOJb30BaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN AJsl ONMpeAesieHusl MOJIOKEHU HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE cO3Be3/11sl CEBEpHOro MOJyIIapus U APKHUE 3BE3/IBI.

Ha6nronenus B Teneckon JIyHbI, IJIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHUM.

DU3NYeCKUN NPAKTUKYM.

Cnoco0Obl u3MepeHus: (PU3UYECKUX BEJIMYMH C MCHOJB30BAaHUEM AHAJIOIOBBIX H
U(GPOBBIX H3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE ¥ OTHOCUTENBbHBIC MOTPEIIHOCTH H3MEpPeHH (U3NYECKUX BEIHUHMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUMN, MCCIIEIOBAHUN 3aBUCUMOCTENH (DU3UYECKUX
BEJIMUMH, TMPOBEPKA MPEJIOKEHHBIX Trunore3 (BbIOOp M3 pabOT, OMUCAHHBIX B
TEMaTHYECKUX paslenax «YYeHMYECKUHd HSKCIEpUMEHT, JabopaTtopHblie paboTHl,
MIPAKTUKYM»).

O6o0maroniee MOBTOPEHUeE.

O0o01meHne M cucremMatuzalusi COAEpX aHUs pas3lesoB Kypca «MexaHuKay,
«MonexkynsipHas (uU3MKa U TEPMOJUHAMHKA», «IEKTpoauHamuka», «KoneOanus u
BOJHBI»Y, «OCHOBBI CHEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas (Qu3uKay,
«JIEMEHTBI aCTPOHOMMHU U aCTPOPUBUKID.

Ponb ¢pu3uku 1 acTpOHOMHUM B SKOHOMHYECKOM, TEXHOJIOTUYECKOM, COLIUAJIBHOM U
ATUYECKON cdepax AeSTENbHOCTH YEJIOBEKa, poJib U MECTO (PM3HKU U aCTPOHOMHUH B
COBPEMEHHOW HAyYHOU KapTUHE MUPA, 3HAYCHHUE OMUCATEIBbHOM, CHCTEMATU3UPYIOILIEH,
OOBSCHUTENILHOM M  MPOTHOCTUYECKOM (PYHKIUH  (U3HUECKOW TEOpUH, pPOJb
¢duszndeckoil Teopun B (HOPMUPOBAHUH TIPEJICTABICHUNA O (PU3NYECKON KapTHUHE MUPA,
MecTO (pU3MUecKOi KapTUHBI MUPA B 00ILIEM Psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3M.

Nzyuenne kypca pusuku yrimyOna€HHOro ypoBHs B 11 kiacce oCyliecTBisieTcs C
y4€TOM COJIepKaTeIbHBIX MEXIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHKU, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTHUH.

MesicnpeOmemnoie NOHAMUA, CEA3ZAHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nOo3HaHuA: SBIICHUE, HAYYHBIN (akT, runoTes3a, puznyeckas BEJIMYMHA, 3aKOH, TEOPHS,
HaAOJIIOJIEHUE, SKCIIEPUMEHT, MOJEIMPOBaHUE, MOJIE€Tb, W3MEpPEHHUE, MOTPEIIHOCTH
WU3MEPECHUM, U3MEPUTENLHBIE MPUOOPHI, IHU(POBaAs TabopaTOpHs.

Mamemamuxka: pemieHue CUCTEMbI YpaBHEHUN. TpUroHOMeTpUYecKre QyHKIUU:
CUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOMKIECTBO.
BekTopel M MX NPOEKUMH HAa OCHU KOOPJHHAT, CJIOKEHHE BEKTOPOB. [Ipom3BonHbie
aneMeHTapHbIX QyHKiui. [Ipu3Haku monoOus TpeyroiabHUKOB, ONpEAeICHUE IO
MI0CKUX Quryp u 00bEéMa Ted.

buonozcua: >nextpudeckue BJICHUS B )KUBOW MIPUPOJE, KOJIeOATENbHbIE JBUKEHUS
B JKMBOM TIPUPOJIE, OKOJOTMYECKHE PHUCKM IMPU MPOU3BOJCTBE IJIEKTPOIHEPTHH,



9JIEKTPOMArHUTHOE 3arpsi3HECHUE OKPY)KAOIIEH Cpe/ibl, yIbTPa3ByKOBask TUArHOCTUKA B
MEMIIMHE, ONITHYECKUE SBJICHHSI B )KUBOH MPUPOJIC.

Xumusn: CTpOSHUE aTOMOB M MOJICKYJI, KPUCTAJUINYECKAst CTPYKTypa TBEPIBIX TEll,
MEXaHU3MbI 00Pa30BaHUs KPUCTALTMYSCKON PEIIETKH, CIICKTPAIBbHBIN aHAIIN3.

TI'eozpaghusa: marHUTHBIC TONIIOCA 3EMITH, 3aJIe)KHM MAarHUTHBIX Py, (GOTOCHEMKA
3eMHOM MMOBEPXHOCTH, ceiicmorpad.

Texnonozus: TPUMCHCHHE  TIOCTOSHHBIX ~ MAarHUTOB,  3JCKTPOMAarHHTOB,
AJIEKTPOJBHTATENb SIKOOH, TeHEpaTOp MEPEMEHHOT0 TOKA, MHIYKIIMOHHAS 11eYb, JTHHHH
3JIEKTpOIiepeiay, 3JICKTPOJBUTATENb, pajap, PaJAUONPUEMHHK, TEIICBU30p, AHTCHHA,
tenepon, CBY-meub, ynbTpa3ByKoOBas TUATHOCTHKA B TEXHHUKE, MPOSKIIMOHHBIN
ammapar, BOJIOKOHHAsI ONTHKA, COJTHEYHAs Oarapesi, CIyTHUKOBBIC IIPUEMHUKH, sSICpHAS
SHEPreTHKA M SKOJOTHYCCKHE aCleKThI €€ pa3BUTHS.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA
YPOBHE CPEJHETO OBILEI'O OBPA30OBAHUAJIMYHOCTHBIE
PE3VYJIbTATEI

JINYHOCTHBIE PE3YJIBTATDI

JInuHoCTHBIE pe3yabTaTbl OCBOEHUs yueOHOro mpeamera «Du3uKa» HOIKHBI
OoTpaxaTh TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TMO3MIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAINH, MTO3UTHUBHBIX BHYTPEHHUX yOeKICHUH, COOTBETCTBYIOLINX
TPAJAUIIMOHHBIM LIEHHOCTSIM POCCHIMCKOTO 0OIEeCTBA, PACIIMPEHUE KU3HEHHOTO OIbITa
U ONbITa [JEATEIIBHOCTH B MPOLECCE peai3alid OCHOBHBIX HalpaBJICHUU
BOCHIUTATEIBLHOM JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e chOPMUPOBAHHOCTh I'PAXKIAHCKON MO3UIIMHU OOYYarolIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

e TMPUHATHE  TPAAUIMOHHBIX  OOIICUETIOBEYECKUX  T'YMAHUCTUYECKUX U
JEMOKPATHYECKHUX [IEHHOCTEM;

e TOTOBHOCTh BECTHM COBMECTHYIO JI€SITEIBHOCTh B HWHTEPECAX T'PAXKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

e YMEHHE B3aUMOJCHUCTBOBATH C COLUAIBHBIMA MHCTUTYTAMHU B COOTBETCTBHUM C
X QYHKIUSMU U Ha3HAUYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NMAaTPUOTHYECKOTO BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh POCCUHUCKOM IpaKJaHCKOM MICHTUYHOCTH, MATPUOTHU3MA;

e I1ICHHOCTHOE OTHOLICHUWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3BUKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e chOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUSI, ITUUYECKOTO IMOBEICHUS;

e CIIOCOOHOCTH OIICHUBATh CUTYaIlMI0O U TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LICHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTU YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

3CTETHYECKOI0 BOCIIMTAHMS:

e DCTETHUYECKOE OTHOLICHUE K MHPY, BKJIIOUAs 3CTETHKY HAyYHOI'O TBOPYECTBA,
MpUCyIIero pu3nyeckoit HayKe.

TPYAOBOT0 BOCIIMTAHUSA:

e HMHTEpPEC K pa3IMuHbIM cepam mpodheCcCUOHATIBHON EATeIbHOCTH, B TOM YUCIIC
CBSI3aHHBIM C (PM3UKOW M TEXHHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOD
Oynyiel mpoQeCcCuu 1 peaTn30BbIBATh COOCTBEHHBIC KU3HEHHBIC TJIAHBI,



TOTOBHOCTh U CHOCOOHOCTh K 00Opa3oBaHUIO UM CaMOOOpA30BaHUIO B 00JIACTH
($U3MKHN Ha TPOTSKEHUH BCEU KU3HU.

IKOJIOTNIECCKOI0 BOCIIMTAHUA .

c(OPMHUPOBAHHOCTh HKOJIOTHYECKON KYyJNbTYphl, OCO3HAHUE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IJTAHUPOBAHKUE U OCYIIECTBIICHUE JIEVCTBUM B OKPYXKAIOUIECH CPEAE HA OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paCUIMPEHHE OIbITA ACSITEIBHOCTU 3KOJOTMYECKON HAIIPABJIEHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (QU3HKE.

HEHHOCTH HAYIHOI'O MO3HAHUA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NUECKON HAYKH;

OCO3HAHHE IIEHHOCTM HAYYHOM [EATEIIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3ydeHus: (U3UKKA  OCYIIECTBISAITh MPOEKTHYI0 U  HMCCIEI0BATEIBCKYIO
NEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHBIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA
Ba3oBble Jiornyeckue a1ecTBHA:

CaMOCTOATENbHO  (QOpPMYIUPOBaTh M aKTyaJlU3UpoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU JEATEIBHOCTH, 3aJ1aBaTh IApAMETPbl M KPUTEPUH HX
JTOCTHKECHUS,

BBISIBIISITh 3aKOHOMEPHOCTU M TTPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUYECKUX
SBJICHUSAX;

pa3pabaThiBaTh IUIaH pEIICHUS MPOOJEMbl C YyYETOM aHaiM3a HMEIOLIUXCS
MAaTEpPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITENBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBAThH U BBHITIOJIHATH pa0OTy B YCJIOBUSX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciiegoBareLCKHe 1eCTBUSA:

BJIa/IETh HAyYHOM TEPMHUHOJOTHEH, KIIOUEBBIMU TMOHATUSMU U METOJaMH
(duznyecKoil HayKu;
BJIaJIeTh HABBIKAMHU Y4eOHO-HCCIIEA0BATEIbCKON U TIPOSKTHOW JMEATEIHHOCTH B
o0Onactu GpuU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB peIIeHUs 3aJa4 (PU3HUUECKOTO COACPKAHUsI, TPUMEHEHUIO PA3IUYHBIX
METOJIOB MO3HAHUS;



BIAJACTh BUJAMHU JCATEIBHOCTH II0 TOJYYEHHIO HOBOI'O 3HAHUA, €ro
MHTEPIIPETAllNY, TPEeoOpPa30BAHUI0 W NPUMEHEHHUIO B Pa3IMYHBIX Y4YEOHBIX
CUTYaIUsX, B TOM YHUCIIE TP CO3JJaHIH YI€OHBIX POEKTOB B 001acTU (DU3HKY;
BBISBIAATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJu3HpOBaTh 3ajady,
BBIIBUT'ATh TMIIOTE3y €€ pElICHUs, HAXOAUTh apryMEHThI Ul JOKa3aTelbCTBA
CBOUX YTBEPXKACHUM, 33/1aBaTh [TApAMETPbI U KPUTEPUHN PELICHNS;
AQHAJIM3UPOBATh ITOJIYYECHHBIEC B XO/I€ PELICHHUS 3a1a4l PE3YyJIbTaThl, KPUTUYECKH
OLICHMBATh KX JOCTOBEPHOCTH, IPOTHO3MPOBATH HU3MEHEHHE B HOBBIX
YCIIOBHUSX;

CTaBUTb M (OpPMyIHpOBaTH COOCTBEHHbIE 337aud B 0Opa30BaTENIbHOM
JESITeIbHOCTH, B TOM YHCJIEC TIPU U3YYCHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTh 3HaHUS MO (U3MKE B MPAKTUUYECKYIO 00JIaCTh
KU3HEACATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIBHBIC ITOAXO0/IBI U PEILICHUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aTbTEPHATUBHBIE PEIICHUS.

Pabora ¢ nnpopmanueii:

BJIaJIeTh HABBIKAMHU MOJy4YeHUs WHOOpMaluu (HU3NUECKOrOo COACpKaHUS M3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTENIBHO OCYILECTBIISATh MOUCK, aHAJM3,
CHUCTEMAaTHU3AIMI0 U UHTEpIpeTalnio HHGOPMALUU PA3IUYHBIX BUIOB U (popMm
MIPECTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAILINH;

UCIIOIb30BaTh  CpeAcTBa  HMH(MOPMAIMOHHBIX M KOMMYHHKAIITMOHHBIX
TEXHOJIOTHH B pelieHuu KOTHUTHBHBIX, KOMMYHHKaTHUBHBIX 51
OpraHU3allMOHHBIX 3a7a4 C COOJI0JICHHEM TPeOOBaHUM SPTOHOMMKHU, TEXHUKU
0€30I1aCHOCTH, TUTHECHBI, PECypcocOepeKeH s, TPABOBBIX M ITUUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACPIKAHUS B PA3IMUHBIX (hopMaTax ¢ yuéToM
Ha3HayeHus WHGOpMAlUM W 1EJEeBOM ayJIUTOPUHU, BBIOUpAs ONTHUMAIbHYIO
dbopmy NpeCTaBICHUS U BU3YyaTU3alUH.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE 1eHCTBUS:

OCYIIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JCATEIHHOCTH;
pacrio3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallUd U CMSATYATh KOH(DIIUKTHI;
Pa3BEPHYTO M JIOTUYHO M3Jararb CBOK TOYKY 3PEHHUS C HCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

[IOHMMAaTh W HCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIAWBUIYaJIbHOU
paboTHI;

BBHIOMpaTh TEMATUKy W METOJIbl COBMECTHBIX JEHUCTBUU C Yy4€TOM OOIIMX
MHTEPECOB Y BO3MOXKHOCTEN KaKIOTO YJIEHA KOJUIEKTUBA,



OPUHUMATh LI  COBMECTHOM  JESATEIbHOCTH, OpPraHUW30BBIBATH U
KOOPJHUHUPOBATh JACHUCTBUSA MO €€ NOCTMIKCHUIO: COCTABJATH IUUIAH JICWCTBHM,
pacupenensaTb poiad ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYXIAaTh pPE3yJIbTaThl
COBMECTHOU paboThI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa U KaKJOTO YYaCTHUKA KOMaHJbl B OOIIUIA
pe3ynbTaT 1o pazpadOTaHHBIM KPUTEPHUSIM;

Ipe/yiaratb HOBBIE IIPOEKTHI, OLIEHUBATh MJIEH C IIO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B  PA3IUYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PerJIHTI/IBHLle YHuBEpPCAJIbHbLIC y‘leﬁﬂble IleﬁCTBHH
CaMOOpFaHI/I3aHI/IH:

CaMOCTOSITENIbHO OCYILLIECTBJIATh I[MO3HABATEIBHYIO NEATEIBHOCTh B 00JACTH
(U3MKKM U aCTPOHOMHHU, BBISABISATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSATENIbHO COCTaBIIATh IUIAH PEIICHHUS PACYETHBIX M KAaYECTBEHHBIX
3a/a4, IUIAH BBINOJHEHUS MPAKTUYECKOM pPabOThl € YYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTCHHIT;
JienaTh OCO3HAaHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha cedd
OTBETCTBEHHOCTb 32 PEIICHUE;

OLIEHHBATb IPUOOPETEHHBIN OMBIT;

CIoco0CTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO dPYAUIIMHA B 00J1aCTH (DU3UKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JaBaThb OLIEHKY HOBBIM CHUTYalMsM, BHOCUTb KOPPEKTHUBBI B IEATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIa/IeTh HaBbIKAMHU IMO3HABATEIbHON pedIeKCUN KaK OCO3HAHMSI COBEpLIAEMbIX
JNEUCTBUI Y MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI pedyieKCUM ISl OUEHKH CUTYallld, BbIOOpa BEPHOIO
peleHus;

YyMETh OLIEHMBaTh PUCKH M CBOEBPEMEHHO IIPUMHHUMATh PELICHHS 10 UX
CHIKEHHUIO;

OPUHMMATh MOTHMBBI M apPryMEHThl JPYTMX TPU aHAJIW3€ PE3YIbTAaTOB
NEATEIIbHOCTH;

MPUHUMATD ce0sl, MOHMUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHUBBI M apPryMEHTBhl JAPYIMX IIPH AHAJINA3E PE3yJIbTaTOB
NEATEIIbHOCTH;

NPU3HABATH CBOE MPaBO U MPABO APYTHX HA OMIUOKH.



B npouecce noctuxkeHus: IMYHOCTHBIX PE3YJIbTATOB OCBOCHUS TPOrPAMMBI MO (hU3HKE
Ui ypOBHSI CpeAHero ooOmero oOpa3oBaHHs y OOYYarOIIMXCS COBEPIICHCTBYETCS
ASMOLIMOHABHBIN UHTEIEKT, IPEANOoaralomui chOpMUPOBAHHOCTE:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMAaTh CBOE HIMOLIMOHAJIBHOE
COCTOSIHME, BMJIETh HANpaBJICHUS Pa3BUTHS COOCTBEHHOM 3MOLIMOHAJIBHOM
cdepsl, ObITh YBEPEHHBIM B ceOe;

CaMOPETYJIMPOBAaHUsI, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPHUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEIECHHE, CIOCOOHOCTh aJanTUPOBATHCH K
SMOLIMOHAIBHBIM HM3MEHEHUSIM M MPOSBIATH T'MOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKJIIOYAIOLIECH CTPEMIICHUE K JOCTHKECHUIO LIENU U
yCIIEXy, ONNTUMU3M, HHAULIIMATUBHOCTb, YMEHHUE JEHUCTBOBATh, UCXOAS U3 CBOMX
BO3MO>KHOCTEH;

SMIATHM, BKIIOYAIOMIEH CHOCOOHOCTh MOHUMAaTh YMOLMOHAIBHOE COCTOSHUE
ApYTUX, YYUTBHIBATH €r0 IMPU OCYLIECTBICHUU OOILEHUS, CIHOCOOHOCTh K
COYYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOLIUX CIOCOOHOCTh BBICTPAUBATh OTHOLLEHUS C
APYTUMHU JHOABMU, 3a00TUTHCA, IPOSBISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

I[MTPEAMETHBLIE PE3VJIBTATDBI

K koHny oOyuenus B 10 knacce nmpelMeTHbIE pe3yJbTaThl HA YIIIyOJIEHHOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MMOHUMATh POJIb GU3UKHU B SKOHOMUYECKOM, TEXHOJIOTUUECKOM, IKOJIOT HUECKOH,
COLIMAIIBHOM M A3TUYECKOM cdepax NedaTebHOCTH YEeJIOBEKa, pOJib U MECTO
GU3UKM B COBPEMEHHOM Hay4YHOW KapTUHE MHUpa, 3HAYCHUE OIUCATEJIbHOM,
CUCTEMATU3UPYIONIEH, OOBSCHUTEIBHOM U MPOTHOCTUYECKON  (YHKIUN
bu3HUecKoil TEOPUN — MEXaHUKU, MOJICKYJISPHON (DU3UKU B TEPMOJUHAMUKH,
posib Quznueckoi Teopuu B (HOPMUPOBAHUU MPEIACTABICHUN O (HU3NUECKOM
KapTUHE MUPAa;

paznuyaTh YCJIOBHUSI TMPUMEHUMOCTH MoOjelied (U3MUEeCKUX T U IMPOIIECCOB
(sBNEHUI): WHEpIMAIbHAS CUCTEMa OTCY€Ta, aOCONIOTHO TBEPAOE TEO,
MaTepuaibHas TOYKA, PaBHOYCKOPEHHOE JBIIKEHHE, CBOOOJHOE TaJCHHE,
abcoyroTHO  yripyrast  jnedopmariusi, aOCOMIOTHO yHopyroe #u aOCOJIIOTHO
HEYNpyroe CTOJKHOBEHHUs, MOJEIM ras3a, >JKUJIKOCTH U  TBEPJIOIo
(KpUCTAIIIMYECKOT0) Tejla, WICaJbHbIA ra3, TOYEUHBIA 3apsll, OJHOPOJHOE
ANEKTPUUECKOE TOJIE;

paznyath yclIoBHs (IpaHUIlbl, 00JIACTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMATh BCEOOITUI xapakTep PyHAaMEHTAIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
UCIIOJIb30BaHUs YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSCHATH MEXAHUYECKUE TPOLIECCH U SBJICHUS, UCIONb3Ys
OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTh MEXAHHUYECKOIO
ABWOKEHUS,  (HOpMysnbl  KUHEMaTUKA  PaBHOYCKOPEHHOTO  JIBIKEHUS,
npeoOpa3zoBanus ['anuiies Ay CKOpPOCTH W IepeMenieHus, 3akoHbl HproToHa,
IPUHLUI OTHOCUTENBHOCTH ['anuiies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI
COXPAaHEHHUs HMITyJIbca M MEXaHHYECKOW OSHEPruu, CBA3b PabOTHI CHIIBI C
M3MEHEHUEM MEXAHMYECKOW IHEPruu, YCJIOBHS pPAaBHOBECHSI TBEPIOro Teja),
IIPX 3TOM HCIIOJb30BaTh MAaTEMATUYECKOE BBIPA)KECHUE 3aKOHOB, YKA3bIBAThH
yCIIOBUSI NMPUMEHMMOCTH (PU3MUYECKUX 3aKOHOB: IpeoOpa3oBaHui [anwmies,
BTOPOIO0 M TPETHEro 3aKOHOB HEBIOTOHA, 3aKOHOB COXpPAaHEHUs HMILYJbCa U
MEXaHMYECKON YHEPTHUH, 3aKOHA BCEMUPHOIO TATOTEHHUS;

aHAJIM3UPOBaTh M OOBSICHATH TEIUIOBBIE MPOILECCHl U SIBICHHS, HCIONb3YS
ocHOBHble monokeHuss MKT wu 3akoHBl MOJNEKYyJIsIpHOM (QU3UKKU U
TEPMOJANHAMUKH (CBS3b AABJICHUS MIEAJIBHOTO T'a3a CO CPeIHEN KUHETHUECKON
DHEpPrueyl TEIUIOBOIO JBWKEHUSA W KOHILIEHTPALMEHd €ro MOJIEKYJ, CBA3b
TEMIIEPATYpPhl BEIIECTBA CO CPEIHEH KHHETUYECKOM DHEPrUer TEIUIOBOTO
JIBWKECHUS €r0 YACTHUL, CBSA3b JABJICHUS WACAIBHOTO ra3a C KOHIEHTpauueu
MOJIEKYJI M €0 TeMIIepaTypoi, ypaBHeHHe MeHeneeBa—KianelipoHna, nepBplii
3aKOH TE€PMOJMHAMHKH, 3aKOH COXPAHEHUs 3HEPIMHU B TEIUIOBBIX IIPOLECCAX),
IIPX 3TOM HCIIOJIb30BaTh MATEMATHYECKOE BBIPA)KEHUE 3aKOHOB, YKA3bIBATH
yCJIOBUS IPUMEHUMOCTHU ypaBHeHHsI Menneneesa—Knanenpona;
aHAJIU3UPOBATh U OOBSCHATH SJEKTPUUYECKUE SIBJICHHS, MCIOJIb3Ysl OCHOBHBIC
MOJIO’KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKH (3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apspa, 3akoH  KylloHa, NOTEHIMAIbHOCTH BJIEKTPOCTATUYECKOIO  IOJIA,
MPUHLNIN CYNEPHO3ULHUH JIEKTPUUECKUX MOJIEH, MPU 3TOM YKa3blBas YCIOBUSA
MIPUMEHUMOCTH 3akoHa KyJioHa, a Takyke NpakTHYECKH Ba)KHBIE COOTHOLIEHUS:
3aKkoHbl OMa JUIs yyacTKa LENu U JUIs 3aMKHYTOM 3JIEKTPUYECKOM LIENH, 3aKOH
Jxoyns—Jlenna, npasuna Kupxroda, 3akonsr dapases ais 371€KTpon3a);
ONMHUCHIBaTh (U3MUECKUE TPOIECCHl U SIBICHUSA, HCIONb3ysd BEIMUYUHBI:
IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TE€Na U CUCTEMBI TEJ, CHUIIA,
MOMEHT CWJIbI, JABJICHUE, NMOTCHUMWAJIbHAs JHEPTUs, KUHETHUYECKAsl DHEPTHUS,
MEXaHUYeCKasi SHEPTrusi, paboTa CUJjIbl, HEHTPOCTPEMUTENILHOE YCKOPEHHE, crujla
TSYKECTH, CHJIA YIIPYTOCTH, CHJIA TPEHUS, MOIIHOCTb, YHEPTUS B3aMMOJIEUCTBUSA
Tena ¢ 3eMiéd BOMM3M €€ MOBEPXHOCTH, SHEPIus yHpyro aepopmManuu
NPYXUHBI, KOJWYECTBO TEIUIOTHI, aOCOJIOTHAs TeMIlepaTypa Tena, padbora B
TEPMOAMHAMHKE, BHYTPEHHSAS DHEPIUs HJICAIBHOTO OJHOATOMHOIO Trasa,
paboTa WuACAIBHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTH Bo3ayxa, KIIJ]
MJCAJBHOIO TEIJIOBOTO JBUIATEINsl; JJIEKTPUUYECKOE II0JI€, HAIPSHKEHHOCTD
ANEKTPUYECKOTO TOJIA, HaNpsHKEHHOCTh TMOJS  TOYEYHOrO 3apsaa WId
3apsSDKEHHOTO  IIapa B BaKyyMe€ H© B JUAJIEKTPUKE, MOTEHIMA
AIEKTPOCTATUYECKOTO ITOJIsI, PA3HOCTH IOTEHIMAJIOB, 3JIEKTPOABMKYILAs CUIIA,



CUJIa TOKa, HAIpPSHKEHHE, MOIIHOCTh TOKA, 3JEKTPUUYECKass €MKOCTh IJIOCKOTO
KOHJICHCATOpa, COMPOTUBIICHHE Yy4YacTKa I€MU C TMOCJIEAOBATEIbHBIM H
MapasuieibHbIM COCJAMHEHUEM PE3UCTOPOB, JHEPTUSI IJIEKTPUUYECKOrO TOJIS
KOHJIEHCATOpa;

OOBSACHATH OCOOEGHHOCTH MPOTEKaHUs (U3MUECKUX SIBICHUN: MEXaHUYECKOe
JBIKEHUE, TEIJIOBOE JBM)KEHHE YacTHUI[ BEIIECTBA, TEIUIOBOE pPaBHOBECHE,
OpOyHOBCKOE nBWXKeHWe, nuddys3usi, UCmapeHrue, KUMEHWE W KOHJEHCAIIWS,
IJABJICHWE U KpPUCTAUIM3AalMs,  HAMpPaBICHHOCTh  TEIUIONEpeaayH,
ANEKTpU3alUsa TeJ, OSKBUIOTECHIMAIBHOCTh IOBEPXHOCTH  3aPSIKEHHOTO
IPOBOJHUKA;

MPOBOANTH HCCIENIOBAHUE 3aBUCUMOCTH OJHOM (DPU3MUYECKON BEIMYUHBI OT
JIPYroil C WCMOJB30BaHUEM MPSMBIX M3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (PMKCUPOBATH PE3YJIbTaThl MOJYUYEHHON 3aBUCUMOCTH (HU3UUECKUX
BEJIMYMH B BHUJIE TPaQUKOB C YUETOM aOCOJIIOTHBIX MOTPEITHOCTEN U3MEPEHUI,
J€NaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEAOBAHNUS,

MPOBOAUTH KOCBEHHBIE U3MEPEHUS (PM3UUECKUX BEJIMYMH, IIPU 3TOM BBIOUPATH
ONTUMAJILHBIA METOJ] U3MEPEHUSI, OIIECHUBATh a0COJIIOTHBIE U OTHOCUTEIIbHbBIC
MOTPELIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUN;

IPOBOJMTH OMBITHl IO IPOBEPKE MPEIIOKEHHON THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBATH
MOJTYYEHHBIC PE3YJIbTATHI U JeJaTh BEIBOJ] O CTATYCE MPEJI0KEHHON TUIIOTE3HI;
cobJiroaTh MpaBuiia OE30MAaCHOrO TpyJa MpU MPOBEACHUU HCCIEIOBaHUN B
paMKax y4eOHOTO SKCIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIIeIOBATEIHCKON U
MPOEKTHON JEATEIIbBHOCTH C HUCIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U
1a00paTOPHOTO 000PYOBAHUS;

peniath pacu€THhIE 3a/1a4d C SIBHO 3aJIaHHOM M HESBHO 3aJaHHON (DU3nuecKoit
MOJIC/TbIO: Ha OCHOBAHHMM aHAJIM3a yCJIOBHUS 00OCHOBBIBAThH BHIOOP (hHM3HUUECCKOM
MOJIENIA, OTBEYAIOIel TpeOOBaHUSM 3aJauM, MPUMEHSITh (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYJaThl (PU3MYECKUX TEOPUM TPU HCIOIb30BAHUH
MaTeMaTUYECKUX METOJOB PEIICHUs 3a7a4, TPOBOJAUThH PACUEThl HA OCHOBAHUU
MMEIOIIUXCS TAaHHBIX, aHAJIM3UPOBATh PE3YyJIbTaThl U KOPPEKTUPOBATH METO/IbI
pelIeHus ¢ Y4ETOM MOIYYEHHBIX PE3yJIbTaTOB;

peraTh KauyeCTBEHHbIE 3a/lauu, TpeOyrolue MPUMEHEHUs 3HAaHUN U3 pa3HBIX
pasziesioB Kypca pU3MKU, a TaKK€ WHTETpallid 3HAHUN U3 JPYTUX MPEIMETOB
€CTeCTBEHHO-HAyYHOr0  IMKJA:  BBICTPAMBATh  JIOTHYECKYIO  IIETIOYKY
pACCYX IEHUM C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYCeCKHe ABIICHHUS,

MCIIOJIh30BaTh TEOPETUUYECKHE 3HAHUSA 11 OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB
paboThl  U3MEPUTENBHBIX  NPUOOPOB,  TEXHUUECKUX  YCTPOMCTB W
TEXHOJIOTUYECKHUX MPOIIECCOB;



OPUBOJUTH MIPUMEPHI BKJIAZa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

aHAJIM3UPOBaTh M OLEHUBATh IOCIEACTBUS OBITOBOM M INPOU3BOJICTBEHHOM
JESTEIbHOCTH YE€JI0BEKa, CBA3AHHOMN C (PU3MUECKUMHU MPOLIECCaMU, C MO3ULUHN
JKOJOTMYECKOM  0O€30MacHOCTH,  MPEACTaBICHU O  palrdOHAIbHOM
MPUPOIOINOIb30BAHUH, a TAKKE PA3yMHOM HCIOJIb30BAHUH JOCTUKEHUN HAYKH
Y TEXHOJIOTUH JJIs JaIbHEHIIIETO Pa3BUTHS YEJIIOBEYECKOTO OOIIECTRA;
OPUMEHATh PA3JUYHBIE CHOCOOBI paboThl ¢ HHGpoOpManuen (U3NYECKOTO
COJIEpKaHusl C UCIOJIb30BAaHUEM COBPEMEHHBIX NH(OPMALIMOHHBIX TEXHOJIOT U,
IpU 3TOM HCIOJB30BaTh COBPEMEHHbIE WH(MOPMAIMOHHBIE TEXHOJIOTMU JJIS
MOMCKA, NEepepadOTKM MW MNPEABbSABICHUS Y4€OHONM M Hay4YHO-TIOMYJISIPHON
uHpOpMaluy,  CTPYKTYpUPOBaHUS W  HUHTEpIpeTauud  MHGpOpMaluH,
NOJIyYEHHOM W3 pPa3iM4HbIX HMCTOYHUKOB, KPUTHYECKH aHAJIU3HPOBATH
[OJy4yaeMyl0 HMH(OPMALMIO U OLEHUBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE
MMEIOIINXCS 3HAHUM, TaK M HA OCHOBE aHAJIN3a UICTOYHUKA HH(POPMALIUH;
MPOSIBJISITh OPraHU3allMOHHBIE M MO3HABAaTEIbHBIE YMEHHS CAMOCTOSITEIBHOTO
IpUOOpPETEHHsS] HOBBIX 3HAHUI B IIPOLIECCE BHIIOJHEHUS MPOEKTHBIX U Y4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTatb B TIpyIIE C HCIOJHEHUEM paA3JIMYHBIX COLMAIBHBIX pOJIEH,
IJIAaHUPOBATH PaldOTy TPYIIbI, PALHOHAIBHO PACHPEAENATh AESITEIBHOCTh B
HECTAaHJApTHBIX CUTYyalUsX, aJEKBATHO OLEHUBATh BKJIAJ KaXAOro U3
YYaCTHUKOB TPYIIIbI B pELICHUE pacCMaTpUBAEMON TPOOIIEMB;

OpOSIBIISATh MOTHBAIMIO K Oyaymied mnpodeccHoHambHOW MAeATEIbHOCTH I10
CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.

K konmy oOyuenus B 11 knacce mpenIMeTHbIE pe3yJbTaThl HA YIITyOJIEHHOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

MOHUMATh POJib (PU3UKU B HIKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COLIMAIbHON U
ATUYECKON cdepax AEsITENbHOCTH 4YEJNOBEeKa, pPOJb U MECTO (PU3UKU B
COBPEMEHHOW HAYYHOW KapTUHE MHUpPa, POJb ACTPOHOMHUM B NPAKTUYECKOU
NEATEIbHOCTH 4YeJIOBEKa M JaJbHEHIIEM HAayYHO-TEXHUYECKOM pa3BUTHH,
3HAUYEHHE  OIUCATENbHOM, CHCTEMAaTH3UPYIOIIEH, OOBSICHUTENBHOU H
MPOTHOCTUYECKOW GyHKIUN (HU3NUECKOM Teopuu — DIEKTPOJUHAMHUKH,
CHEUUaIbHOM  TEOpPUM  OTHOCHUTEIbHOCTH, KBAHTOBOM  (U3HKH, pOJIb
¢dusnueckoii Teopur B (HOPMUPOBAHUH MIPEACTABICHUNA O (PU3UUECKON KapTHHE
MUpa, MECTO (U3MUECKONM KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUAN O IIPUPOJIE;

pasznuyaTh yCJIOBHUSI MPUMEHUMOCTH Mojesied (U3MUEeCKUX TeJl U MPOLECCOB
(sBEHUI): OJHOPOJHOE >JEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IOJIA,
FapMOHUYECKHE  KOJICOAHWs, MAaTeMAaTUYeCKH  MAasSTHUK,  WJI€aJTbHBIN



NPYXUHHBI MasSTHUK, FapMOHMYECKHE BOJHBI, HACANbHBIN KoJieOaTeNbHbIN
KOHTYp, TOHKAas JIMH3a, MOJIeJIeld aToMa, aTOMHOTO sJipa U KBAaHTOBOM MOJEIU
CBETA;

pasnuyaTh ycJIoBUA (TPaHUIlbl, 00JIaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMiA XapakTep QyHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh
WCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBACHATH DJICKTPOMATHUTHBIE TMPOLIECCHI U  SIBJICHUA,
HCIIOJIb3Yysl OCHOBHBIE MOJOKEHUS U 3aKOHBI JJIEKTPOAUHAMUKH U CIIEUUATBHOM
TEOPUU OTHOCUTEIHHOCTHU (3aKOH COXPAHEHMs AJIEKTPUUECKOTo 3apsja, cuja
Amnepa, cuiia JIopeHa, 3aK0H AIEKTPOMAarHuTHOM MHIYKIWH, NpaBuio JIeHna,
cBsi3b DJIC caMOMHIYKIIMU B DJIEMEHTE A3JEKTPUUYECKON IEMU CO CKOPOCTHIO
WU3MEHEHUS! CUJIbl TOKA, MOCTYJAThl CHEUAIbHOW TEOPHUH OTHOCUTEIBHOCTU
OliHIITelHA);

aHAJIM3UPOBaTh U OOBSCHATH KBAHTOBBIC MPOLIECCHI U SIBICHUS, HCHOIB3YS
MOJIO)KEHUSI KBaHTOBOM (pu3uku (ypaBHeHHe DiHIITeWHA g (hoTodPdekra,
IEepBBIA W BTOpPOM  mocTynarsl  bopa, NpHHIMII ~ COOTHOLICHMS
HeonpenenénHocre ['eiizeHOepra, 3akOHBI COXpAaHEHUs 3apsAOBOr0 H
MacCOBOTO YHCENI U DHEPIUU B SAEPHBIX PEAKIUAX, 3aKOH PaTUOAKTHBHOIO
pacnaza);

OMUCHIBATh (PU3NUYECKUE TIPOLIECChl U SBJICHUS, MCIOJb3YySl BEIUYUHBI:
HaIpsOKEHHOCTh  AJIEKTPUYECKOTO MOJs, IMOTEHLUHUAN 3JIEKTPOCTATHYECKOrO
T0JIsI, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABIXKYIIAs CUjla, HHAYKIHMS MarHUTHOTO
MOJIsl, MArHUTHBIN TOTOK, CWiia AMIlepa, MHIYKTUBHOCTb, 3JEKTPOABUKYIIAs
CUJa CAaMOMHAYKIHUH, HSHEPrUsl MArHUTHOTO TIOJISI TPOBOJHUKA C TOKOM,
PENSTUBUCTCKUN UMITYJIbC, TIOJHAsI DSHEPrusi, HHEPTrHs TOKOsS CBOOOIHOM
YaCTHI[bl, SHEPTHS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO U 3apAll A/ipa, YHEPTUs
CBSI3U A]1pa;

OOBSCHSTH O0COOEHHOCTH MPOTEKAHUS buznueckux SIBJICHUMU:
ANIEKTPOMATrHUTHAS WHAYKIUS, CAMOMHIYKIHS, PE30HAHC, HHTepdepeHius
BOJH, AW(pakuus, JOUACIEpPCUsi, IMOJHOE€  BHYTPEHHEE  OTpakKeHHUE,
dotoanektpuueckuit r3pdext (botodddext), anbda- u OeTa-pacnaabl saep,
ramMmma-usiaydeHue sjep, (U3M4ecKrue MPUHIUIIBI CHEKTPAIbHOTO aHaIu3a U
paboTHI J1a3epa;

OTIPENICNIATh HANpPABJICHUE WHIYKIIMM MAarHUTHOTO TOJIsI TPOBOJHUKA C TOKOM,
cuiibl AMnepa u cuiibl JIopeHna;

CTPOUTH HU300paKEHUE, CO3JaBaEMOE IIJIOCKUM 3€pKajoM, TOHKOW JIMH30H, U
pPacCUUTHIBATH €TI0 XapaKTEPUCTUKU;

MIPUMEHSTH OCHOBOIIOJATralolue aCTPOHOMUYECKUE TMOHSITHUS, TEOPUU U 3aKOHBI
JUISL aHAJIU3a ¥ O0BsICHEHUS (PU3NYECKUX TTPOLIECCOB, TPOUCXOAAIINX B 3BE3/IAX,
B 3BE3JIHBIX CHCTEMAX, B MEXIaJaKTUUYECKOH Cpelie; JBUKEHUSI HEOECHBIX Tell,
ABOJIIOIMH 3BE311 U BeelleHHOM;



OPOBOJUTH  HMCCJEJAOBAHME  3aBUCUMOCTEH  (DU3MYECKUX  BEIMYUH  C
WCIIOJB30BAaHUEM NPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(GbuKCHpOBaTh PE3yJabTATHI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKHUX BEIMYHMH B
BUJe Tpa@uKoB ¢ y4ETOM aOCONIOTHBIX MOTPEUIHOCTEW H3MEpEeHUH, aenaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEAOBAHNUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3MUECCKUX BEIIMYUH, P ITOM BBHIOMPATH
ONTUMAJILHBIA METOJ] U3MEPEHUSI, OLICHUBATH A0COJIFOTHBIE U OTHOCUTEIIbHbBIC
MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IPOBOJMTH OMBITHl II0 IPOBEPKE MPEIIOKEHHON THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh HSKCHEPUMEHTAIbHYIO YCTAaHOBKY, AaHAJIU3UPOBATH
MOJTYyYEHHBIEC PE3YJbTAThI U Je1aTh BBIBOJ] O CTaTyCE MPEIJI0KEHHON TUIIOTE3bI;
OTMUCHIBATh METO/IbI TTOJIYYEHHUSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUN;
coOmro/IaTh TMpaBuia O€30MacCHOTO TpyJa NP MPOBEJACHUU HCCIEIOBAHUN B
paMKax y4eOHOTO SKCIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIIeIOBATEIhCKON U
IPOEKTHON JEATEIIbBHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPONCTB H
1a00paTOPHOTO 000PYOBAHUS;

peniath pacu€THhIE 3a/1a4M C SIBHO 3aJIaHHOM M HESBHO 3aJjaHHOU (pu3nueckoit
MOJIEJIbIO: Ha OCHOBaHUM aHAJIM3a YCJIOBHS BBIOMpaTh (PU3UUYECKHE MOJICIH,
OTBEHarONMe TpeOOBaHUAM  3aJaud, MPUMEHATh (GOPMYJbl, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3MYECKUX TEOPUN MpPU HCIOJIB30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHUs 3a7a4, TPOBOJAUThH PACUEThl HA OCHOBAHUU
MMEIOLIUXCS IaHHBIX, aHAJIU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOIbI
pelIeHus ¢ Y4ETOM MOIYYEHHBIX PE3yJIbTaTOB;

peraTh KauyeCTBEHHBbIE 3a/layu, TpeOyrolue MpUMEHEHUs 3HAaHUN U3 pa3HbIX
pasziesioB Kypca pU3NKU, a TaKKe MHTETpallMd 3HAHUN U3 JPYTUX MPEIMETOB
€CTeCTBEHHO-HAyYHOr0  IMKJAa:  BBICTpAMBATh  JIOTHYECKYIO  LIETIOYKY
pacCy X IeHU C ONOpOMl Ha W3YyYECHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH H
(dbu3uYeCKHe ABIICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JIsl OOBSICHEHUS] OCHOBHBIX MPUHIIUIIOB
paboThl  U3BMEPUTENBHBIX  NPUOOPOB,  TEXHUUECKUX  YCTPOUCTB W
TEXHOJIOTHYECKHUX MPOLIECCOB;

OPUBOIUTH TIPUMEPHI BKJIAJa POCCHUCKUX U 3apyOeKHBIX yUEHBIX-(U3HKOB B
pa3BUTHE HAayKH, B OOBSICHEHHUE TMPOIIECCOB OKPYXKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBaTh W OLICHUBATH IOCIEACTBUSI OBITOBOM W MPOU3BOJACTBEHHOMU
JEATEeIbHOCTH YEJIOBEKA, CBS3aHHON ¢ (DM3MYECKUMU MPOIECCaMH, C MO3UIUN
DKOJIOTUYECKON  O€30MacHOCTH,  MPEACTaBICHUH O  palnuoOHAIBHOM
MIPUPOJIOTIOIB30BAaHUH, a TAKXKE PA3yMHOM HUCIIOIb30BaHUU JIOCTUKEHHUIN HAyKH
Y TEXHOJIOTHH JJIs1 TAJIbHEHIIIEro pa3BUTHS YEJI0OBEUECKOro OOIeCTBa;
OPUMEHSTh pPa3iIUYHble CHocoO0bl paboThl ¢ HHpOpMaLMEN (QU3NYECKOTO
coJiepKaHus C UCTIOJIL30BAHIEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHIA,



Opy 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJOTUM JJIs
MOKCKa, MepepadOTKU U TpPEAbABICHUS Y4YeOHONH U HAyYHO-TIOMYJISIPHOMN
uHpOpMalliK,  CTPYKTYpUPOBaHUS W  UHTepIpeTanud  WHGOpMAaIUH,
NOJYYEHHOM W3 PA3JUYHBIX HCTOYHUKOB, KPUTUYECKH aAHAIMU3UPOBATH
MoJIy4aeMyl0 MH(OpPMAIMIO U OLICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIINXCA 3HAHUMN, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA WH(OPMaLUH;
IIPOSIBIIATh OPraHU3AlMOHHBIE U ITO3HABATEIBHBIE YMEHHs CaMOCTOSITEIBHOIO
MpUOOpPETEHUSI HOBBIX 3HAHUH B MPOLIECCE BBHIMOJIHEHUS MPOCKTHBIX U YYEOHO-
UCCIIeI0BATENLCKUX PaboT;

paboTtatb B TpyINIe C WCHOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJEH,
IJIAaHUPOBATH PadOTy TPYIIIbI, PAMOHAIBHO PACHPEACIATh NEATEIbHOCTh B
HECTAHJAPTHBIX CUTYyalUsAX, aJC€KBAaTHO OLIEHUBATH BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIIBI B PELICHUE PacCMAaTPUBAEMON TPOOIIEMBI,

OpOSIBISATh MOTHMBALMIO K Oyayied mnpodecCHOoHaIbHOW NEATENbHOCTH I10
CHELHATBHOCTIM (PU3UKO-TEXHUUECKOTO PODUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3iejioB H TeM IPOrPaMMBbI Konrpoububie IIpakTHueckue
n/n Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. HAYUYHBIA METO/ IIO3HAHUS ITIPUPO/IBI
N bubnmoreka [JOK
11 Hayunslii MeTO IO3HAHUS IPUPOBI 6 https:/m.edsoo.ru/f16b68d7
Wroro mo pazneny 6
Pa3zpgen 2. MEXAHUKA
bu6mmoreka [IOK
21 | Kunemaria 10 ! hittps://m.eds00.ru/f16b6847
bu6mmoreka [IOK
22 Huriamika 10 https://m.edsoo.ru/f16b68d7
i bubmuorexa [JOK
23 Cratiika TBEpIOrO TENA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1 https://m.edsoo.ru/fL6h68d7
Hroro no pasneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
. bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHUECKON TEOPUH 15 1 https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
3.2 Tepmoannamuka. TernaoBbie MATUHBI 20 1 https://m.edsoo.ru/FL6b68d7
bu6mmorekxa [IOK
3.3 ArperaTHble cOCTOSTHUS BeniecTBa. Da30BbIe TTEPEXO/IbI 14 1 httos://m.edsoo.ru/f16b6847

Hroro no pazneny

49



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

Paznea 4. JIEKTPOJJUHAMUKA

bu6mmoreka [IOK
41 Oneictpiriecioe nose 24 https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 [ToCTOSIHHBIN 27EKTPUUECKUIN TOK 24 https://m.edsoo.ru/fL6h68d7
bubmuoreka [JOK
4.3 Toxit b pasmisIx cpenax 0 https://m.eds00.ru/f16b68d7
Uroro no pazneny o4
Pa3znen 5. DUBHYECKHUN IPAKTUKYM
. bubnuorexa [JOK
>1 usHHIeCKHit HPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Wroro mo pazneny 16
bubmuorexa [JOK
PesepBHoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170 16
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11 KJTACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHuUe pa3iesioB H TeM MPOrPaMMbI Konrpoasusie IIpakruueckue
n/m Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypchl
Pazpen 1. JIEKTPOIUHAMUKA
bubmuoreka [JOK
11 | Marmutioe note 14 https://m.eds00.ru/39859ef1
bubmuoreka [JOK
12 IICKTPOMArHHTHAS HHAYKLUHS 13 L https://m.eds00.ru/39859f1
Uroro no pazueny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
21 Mexanurieckne koneOanis 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
bu6mmoreka [JOK
2.3 MexaHuueckre 1 3JIEKTPOMarHUTHHIE BOJIHBI 10 1 https://m.edsoo.ru/39859¢f1
bu6mmoreka [JOK
24 Onrriia 25 L https://m.edsoo.ru/39859ef1
Hroro no pasneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH

31 | Ocroes CTO > 1 fgfﬁ;fﬁg%gssgm
Hroro no pasneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KoprmyckynsspHO-BOJIHOBOW JTyaliui3m 15 bubmorexa [JOK

https://m.edso00.ru/39859ef1
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bubmuoreka [JOK

4.2 Pu3iia aroma > https://m.eds00.ru/39859¢f1
4.3 Dusnka aTOMHOTO fAIpa U PJIEMEHTAPHBIX YaCTH 5 Bubmorexa ITOK
' AP p H https://m.eds00.ru/39859¢f1
Hroro no pazueny 25
Pazngen 5. DJIEMEHTbBI ACTPOHOMUU U ACTPOOPU3UKHU
bu6mmoreka [IOK
51 DNEMEHTHI aCTPOHOMUU U acTpOhHU3UKH 12 https://m.edsoo.ru/39859f1
Htoro no pazneny 12
Paznen 6. PUSUUYECKHUU IPAKTUKYM
. bubmuorexa [JOK
6.1 Pu3HHeCKHit IPAKTHEYM 16 16 https://m.eds00.ru/39859f1
Htoro no pazneny 16
Paznen 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 00001IeHHE TPEIMETHOTO
7.1 CcoIepKaHUsI U OIIBITA AEITEILHOCTH, IPUOOPETEHHOTO 15 bubmmorexa [IOK
- ep bi » IIPHOOP https://m.edso0.ru/39859¢f1
npu u3ydeHuu kypca ¢pusuku 10 — 11 kiaccos
Hroro no pasneny 15
bu6mmoreka [IOK
PeszepBHoe Bpemst 10 https://m.edso0.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16
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ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
N KoJunyecTBO 4acoB I JIeKTPOHHBbIE U(PPOBHIE
° ara
Tema ypoka KonrTpoabsubie IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bceero H3Y4YeHH S
padoThbI padoTbI pecypcbl

1 ®dusnka — pyHIaMEeHTaIbHAS HayKa O 1 1 Henens bubmuorexa [JOK
pupozie CEHTAOPA https://m.edsoo.ru/1beef346

5 HayuHb1ii MeTOT TO3HAHUS U METO/IbI 1 | Henens bubmmoreka [JOK
HCCiIeI0BaHMS (PU3HYCCKUX SIBJICHHUI CEHTAOPS https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECCEe

3 [MO3HaHuA npupoasl. Habaronenue u 1 I menems bubmmorexa LHOK

PHPOZAEL ceHTAOps | https://m.edso0o.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
4 Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH 1 | Bepexs bubmmorexa LIOK
P CEHTAOPs https://m.edsoo.ru/ca2def03
AOCONIOTHAS U OTHOCUTEIbHAS
g 1 Henmens bu6mmoreka [IOK
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
CEHTSIOps https://m.edsoo.ru/7f18fda3
BEJTMYUH
MopnenupoBanue B ¢pusuke. Ponb u mecto

5 ¢bu3uku B pOpMHUPOBAHUHN COBPEMEHHOM 1 2 Henens bubnnoreka [JOK
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOU CEHTSIOps https://m.edsoo.ru/eabbded1
JEATEIBHOCTH JIIOJEH
Mexanunueckoe nBuxkenue. Cucrema orcyera.

7 OTHOCHTETFHOCTHh MEXaHHYECKOTO 1 2 Henes bu6mmoreka [IOK
nBwkenus. [Ipsmas u obpaTHas 3agauu CEHTSIOps https://m.edso00.ru/e9a52f02
MEXaHHUKHU
Pannyc-BekTop MaTepHalIbHON TOYKH, €ETO

8 MPOEKIIMU HAa OCU KOOpAWHAT. TpaekTopusl. 1 2 Henens bubnuotexa [JOK
[Tepememenue. Ckopocth. VX mpoekiuu Ha CEHTSAOPs https://m.edso00.ru/30a108a5
OCH KOOpJUHAT

9 PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHHE. 1 2 Henels bubmuorexa [JOK
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I'paduueckoe onucanme paBHOMEPHOTO CEHTSIOps https://m.edsoo.ru/89ba7190
NPSIMOJIMHEHHOTO JBUKCHUS
10 CroxxeHue nepeMenieHnii 1 CKopocTeil. 2 Henens bubmuorexa [JOK
Pemenue 3anau CEHTAOPA https://m.edso00.ru/761d18aa
HepaBHomepHoe aBukenne. MrooBeHHas
11 CKOpocTh. ¥Yckopenue. [IpsmonuneiiHoe 3 Henei bubmorexa LHOK
CEHTSIOps https://m.edsoo.ru/a99549a7
JBI)KEHUE C TIOCTOSIHHBIM YCKOPEHUEM
12 I'padpuaeckoe onrcanue NPSIMOITMHEHHOTO 3 Hegens bubmmoreka [JOK
JIBUKEHUSI C OCTOSIHHBIM YCKOPEHUEM CEHTAOPS https://m.edsoo.ru/b7560bbf
CBobOosiHOE najieHne. Y cKopeHue
13 CBOOOIHOTO TAJACHHSI. 3aBUCIMOCTh 3 Henenst bubmmoreka [JOK
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS OT CEHT0ps https://m.edso0.ru/f738109c
BPEMEHH U UX TpaPuKu
14 JIBuKeHHE Tena, OPOIIEHHOTO MO YTIIOM K 3 Henenst bubmuorexa [JOK
TOPU3OHTY CEHTSOps https://m.edsoo.ru/71cbb4f5
KpuBonuneitnoe nuxenue. JBmkeHue mo
15 OKPYXHOCTH. YTJIOBasl U JIMHEWHAas 3 Henens bubnuoreka [IOK
ckopoctb. [lepuoa u yacrora. CEHTSIOps https://m.edso0.ru/33196fbe
LenTpocTpeMuTenbHOE U MOJTHOE YCKOPEHHE
" " 4 nenens bubnnorexka [JOK
16 Konrponbrast pabora no reme "Kutiematitka CEHTAOPA https://m.edsoo.ru/1242f32e
[Iepssblit 3akoH HproToHa. IHEepmanbsHele
17 cucreMbl orcuéra. [Ipunmmn 4 nenens bubnuotexa [JOK
OTHOCUTENLHOCTH ["anumes. CEHTAOPA https://m.edso0o.ru/5a9e4a64
HeunepruanbHble cucTeMbl OTCUETa
18 Cwuita. PaBHOnelicTByromas cuia. Bropoit 4 nenens bubnmoreka [JOK
3akoH Hprotona. Macca CEHTSIOps https://m.eds00.ru/141d3837
19 Bzaumopeicteue ten. Tpernit 3aKk0H 4 »epens bu6mmoreka [JOK
Herotona CEHTAOPA https://m.eds00.ru/57dba505
20 [IpuHnun cynepno3unuu cuil. Pemenne 4 nenens bubnuorexa [IOK
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3a7]a4 Ha IPUMEHEHUE 3aKk0HOB HproToHa CEHTSIOps https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOIO TATOTEHUSI.
21 DKBUBAJICHTHOCTb IPABUTALIMOHHON U 1 Henens bubmmorexa [TOK
. P B OKTAOps https://m.edso00.ru/9aba2b0a
MHEPTHOM MacChl
99 Cwita TSDKeCTH U YCKOPEeHHE CBOOOHOTO 1 nenens bubmuorexa [JOK
najacHus OKTSOps https://m.edsoo.ru/22757f26
JIBrxeHne HeOECHBIX Te U UX
23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas 1 Hepen bubmmorexa LIOK
Y a P OKTAOPS https://m.edsoo.ru/11abfa0a
KOCMHUYecKasi ckopocTb. 3akoHbl Keruiepa
1 nenens bu6mmoreka [IOK
24 Cuna octu. 3akoH ['yka. Bec Tena
1118 YHPYTOCTH. SaKot & yK el OKTSIOpsI https://m.edsoo.ru/0ae2cd84
Cuiia tpenus. [Ipupoaa v BUAbI CUI TPEHUS. bubnuorexa [JOK
R 1 nenens
25 JIBU>KEHUE B )KUJKOCTHU U Ta3e C y4ETOM https://m.edso00.ru/1fa86499
OKTSIOpsI .
CHUJIbI COIPOTUBIICHHUSI CPEbI https://m.eds00.ru/2ch29676
26 Hasnenue. 'mapocraruueckoe gaBjacHUE. 2 Hepens bubnuorexa [JOK
Cuna Apxumena OKTSOps https://m.edsoo.ru/a28aa7ad
b K
AbGcomotHo TBepzoe Teno. [locTynarensHoe 2 Henens nommorexa O
21 Y BpallaTelibHOE JBUKEHHE TBEPAOro Tela OKTSIOps bubnuorexa LIOK
patt A bA P https://m.edsoo.ru/2b95d57e
28 MOMEHT CUJIBI OTHOCUTENIBHO OCH BPAIlCHUS. 2 Hepens bubnuotexa [JOK
[1neyo cumml OKTSIOpsI https://m.eds00.ru/653d3459
CrnosxeHue cuil, IPUI0KEHHBIX K TBEPIOMY
29 teny. LleHTp TsxecTu Tena. Ycenous 2 Henens bubnnorexka [JOK
paBHOBECHS TBEPAOTO Tea. Busl OKTAOpS https://m.edsoo.ru/9aa79a7d
paBHOBECHUS
30 PellIeHIe 3a1a1 2 Henels bubnmoreka [JOK
A OKTSI0pst https://m.edsoo.ru/dclcaacO
31 KonTtponbHas padora no teme "/lunamuka. 3 Henens bubnuorexa [IOK
Cratuka TBEpaoro rena'" OKTSIOpst https://m.edso0.ru/9f5a574c
32 HUmnynbc MaTepuanbHONH TOYKH, CUCTEMBbI 3 Henens bubnnoreka [JOK
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MaTepUaAIbHBIX TOYeK. LIeHTp Macc cuctemMbl OKTSIOpSA https://m.edsoo.ru/4bb8294b
MaTepHalbHbIX ToueK. Teopema o JBUKEHUU
LIEHTpa Macc
Wmnysbe cuitbl 1 M3MEHEHHE UMITYJIbCa Tea.
3 Henens bubmuoreka [JOK
33 3aKoH coXpaHeHUs UMITysibca. PeakTuBHOE
OKTSIOpst https://m.edsoo.ru/13f0a221
JBYDKEHUE
MoOMEHT uMITysIbca MaTEpPUAIIBHON TOYKH.
3 Henens bubmuoreka [JOK
34 [IpencraBnenue o COXpaHEHMH MOMEHTA
OKTSIOpst https://m.edso0.ru/d6532eb9
UMITYJIbCA B IIEHTPATIBHBIX MOJISX
3 Hepens bu6mmoreka [IOK
35 Pewmenue 3amau
OKTSOps https://m.edso0.ru/f7706d63
Paborta cniipl Ha MaJloM U HA KOHEYHOM
4 nenens bu6mmoreka [IOK
36 nepemernieHuu. I'paduueckoe mpeacTaBiIcHHe
OKTSIOps https://m.eds00.ru/913974c7
paboThI cuibl. MOLTHOCTD CUJIBI
Kunernueckas sneprusi. Teopema o6
y 4 nenens bu6mmoreka [IOK
37 U3MEHEHUN KHHETUYECKON SHEPTUH
. OKTSIOpsI https://m.edsoo.ru/9a5e2e74
MaTepHaIbHON TOUKH
[ToreHnuanbHbIE U HEMOTEHLUAIBHBIE CHIIBL.
4 nenens bu6nmoreka [JOK
38 [MorenmmaneHas sHeprus. Bropas
OKTSI0pst https://m.edsoo.ru/554bafcc
KOCMHYECKast CKOPOCTb
TpeTbs KocMuueckas ckopocTb. CBs3b
paboThI HEMOTEHIMATIBHBIX CHII C
. 4 nepens bu6mmoreka [JOK
39 U3MEHEHHEM MEXaHHYEeCKOW YHEPTUHU
OKTSI0pst https://m.edsoo.ru/f57b4e01
CHCTEMBI Tell. 3aKOH COXPAaHEHUS
MEXaHUYECKON YHEPTUU
VYupyrue u He THE CTOJIKHOBEHHSI.
40 YpEJZII;GHHe Beyp:fy}jmﬂ JUISL UEAIbHON 4 nenens bubnuoreka [IOK
OKTAOps https://m.edso0.ru/f30f43b6
KHUJIKOCTH
41 KonTtponbHas pabota o Teme "3aKoHbI 1 nenens bubnnorexa [JOK
COXpaHEHMs B MEXaHUKe" HOSOPS https://m.edsoo.ru/474e7c4a
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Pa3Butue npencraBineHuid 0 npupoe

1
42 TerioTel. OcHoBHBIE NoJ0KeHuss MKT. HeAc bubmmorexa LIOK
HOSIOps https://m.edsoo.ru/b0a4445f
Huddy3us. bpoyHoBckoe 1BHKECHHE
Crpoenue ra3000pa3HbIX, )KUJIKUX U
43 TBEPABIX TeJN. XapakTep ABMKCHUS U 1 Henens bubmmorexa [JOK
. HOAOPA https://m.edsoo.ru/c44d02e2
B3aMIMOJICHCTBYSI YACTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).
1 nenens bu6mmoreka [IOK
44 KomnuectBo Bemecrsa. [locrosiHHas
HOSI0pst https://m.edso00.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TeraoBoe paBHOBeCHE. 1 nenens bubmuorexa [JOK
Ixana Lenscus HOSIOps https://m.eds00.ru/0070d493
2 "Henenst bu6mmoreka [IOK
46 Pemenue 3amay
HOSIOPS https://m.edsoo.ru/1531aba5
2 "Henenst bu6mmoreka [IOK
47 Nnean i ra3. ['a3oBbIe 3aK0
ACIBHRI T BRI KO HOAODS https://m.edso00.ru/1deb2367
48 VYpaBuenne MenneneeBa-Kianeiipona. 2 Henens bubmuorexa [JOK
Pemienue 3agau HOSIOps https://m.edsoo.ru/8d12c328
2 Henenst bu6mmoreka [IOK
49 AbGcomoTHas TemnepaTypa. 3akoH JlanbToHa
patyp AlamsTor HOs10pst https://m.edsoo.ru/14e02d1f
50 M3omnporieccsl B uaeaqbHOM Ta3e ¢ 2 Hemeis bu6mmoreka [JOK
MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA HOSIOpst https://m.eds00.ru/68878d51
51 I'paduueckoe npecTaBIeHUE N30MPOLIECCOB: 3 Henensd bubnnorexka [JOK
U30TEpMa, U30X0pa, n300apa HOSIOps https://m.edso00.ru/1344327b
3 Henens bubmuoreka [JOK
52 OcHoBHoe ypaBHeHue MKT
P HOSODA https://m.edso00.ru/c8094721
3 Henens bubmuorexa [JOK
53 Penrenne 3amau
HOAODs https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOI TemnepaTypbl 3
HeJens
54 TEPMOJAMHAMUYECKON CUCTEMBI CO CpEIHEN e6zle https://m.edsoo.ru/c38af875
HOSIOps

KUHETHISCKOMU BHCPFI/Ieﬁ NMOCTYHATCIBbHOT'O
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TCIIJIOBOT'O IBMXXCHUA eé HaCTHIL

55 O0001eHre U cucTEMaTU3ALMS 3HAHUI 110 3 Henens bu6mmoreka [IOK
teme "OcnoBsl MKT" HOSOPS https://m.eds00.ru/09d12fd8

56 Kontposbnas padota mo teme "OCHOBBI 4 nenens bubmmoreka [JOK
MKT" HOSIOpst https://m.edsoo.ru/13adad59
TepMoanHaMuyeckas cucTema. 3aJlaHue
BHEIIHUX ycnoBul i T/ cucremsl.

57 BHemHue v BHYTpeHHUE TTapaMeTpPHhI. 4 nenens bubmmoreka [JOK
[TapameTpsl T/ cuctemsbl Kak cpeaHue HOSIOPsI https://m.edsoo.ru/5f8d38a3
3HAYEHUS BEJIMYMH, OMUCHIBAIONIUX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE
Hynesoe Hauano TepMOAUHAMUKH.

58 Camonpou3sBosibHas penakcanus T/] 4 nepens bubmorexa [JOK

P P . HOSIOPS https://m.edso00.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mogenb uieansHOTO Ta3a B TEPMOJIMHAMHUKE. 4 nenens bubmuorexa [JOK

59 .

VYcnoBust IPUMEHUMOCTH 3TOW MOJENH HOSIOpst https://m.eds00.ru/29355001

60 VYpaBuenne MenneneeBa-Kianeiipona u 4 Henens bubnmnoreka [JOK
BBIPAKECHUE 11 BHYTPEHHEN SHEPrUu HOSIOps https://m.edsoo.ru/bal178d0
BripaxkeHue 1751 BHyTpeHHEH sHepruu

61 OJIHOATOMHOTO UCAJIBHOIO rasa. 1 nenens bubnnorexka [JOK
KBasucraTueckue U HECTaTHYECKHUE nexaops https://m.edsoo.ru/ac5cacl5
IIPOLIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMUKE.

62 Beruucnenue pabotsl no rpaduky npoiecca 1 sepens bubnuorexa LIOK

P P y port nexaops https://m.edso00.ru/741d5738
Ha pV-auarpamme
Tennonepenava kak crocod U3MEHEHUS
63 BHyTpeHHeH 2Heprun T/l cuctemsl 6e3 1 Henens bubmorexa HOK
yIP P JeKaopst https://m.edsoo.ru/3d734561
COBepIIeHHs pabOTHhI
1 Henens bu6mmnoreka [JOK
64 KonBekuusi, TerionpoBoAHOCTb, U3Ty4E€HUE

JeKaopst

https://m.edsoo.ru/157b54cd
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KomnuectBo Teruiorsl. TemmoéMKOCTE TENA.

VY nenpHas ¥ MOJIIpHAs TEIJIOEMKOCTH 1 nenens bubmmoreka [JOK
65
BEIIlECTBA. Y IeJbHAs TEIJI0Ta CrOPaHUs nexkaopst https://m.edsoo.ru/7ba67355
TOILIINBA
Pacuér konuyecTBa TEIIIOTHI IpU 2 Henens bubnmoreka [JOK
66
TeIulonepeade nexaops https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aquabaraom mporecce. [lepBorit 2 Henens bubnroreka [JOK
3aKOH TEPMOJUHAMUKH nexaops https://m.eds00.ru/d8098824
KonuuecTBo TEmioTh U paboTa Kak Mephl
68 W3MEHEHUS BHYTpeHHeH snepruu T /1 2 Hepens bubmorera [JOK
yiP P JeKaops https://m.edsoo.ru/b047alcd
CUCTEMBI
BTopoii 3aKOH TEpMOJIMHAMUKY IS
69 aBI—FI)OBeCHBIX u Hpe a]I:HOBeCHBIXHH O1IECCOB 2 Heze bubamorexa LOK
P P pott ' nexabps https://m.edsoo.ru/c6f4f464
HeoOpaTuMocTh NpUpOIHBIX MPOIIECCOB
70 [IpuHMnIBl AECTBUS TEIIOBBIX MAIIMH. 2 Henens bubnnoreka [JOK
KIIA JieKaopst https://m.eds00.ru/2e945513
3 Henens bu6mmoreka [JOK
71 M KIL. K
axcnvankHoe suaserme KILL. Hymer Kapro nexaops https://m.edsoo.ru/fe3857b9
79 Pelere 3anas 3 Henens bubnuotexa [JOK
8 JeKaops https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHE aCTIeKThI HCIIOJIB30BAHMUS
73 TEIUIOBBIX JBUraresneil. TerioBoe 3 Hezew bubmmorexa [OK
8 . nexabps https://m.eds00.ru/9867aaa7
3arps3HEHUE OKPYKAFOIIEH cpeibl
74 PellIeHIe 3a1a1 3 Henens bubmuorexa [JOK
A nexaops https://m.eds00.ru/c8c70432
75 O06o0011eHNEe U cUCTeMaTU3alMs 3HAHUH 110 3 Henens bubnnoreka [JOK
teme "TepmoanHamuka. TerioBsle MalIMHb" nexaops https://m.edso0.ru/28d62b3f
76 KonTtponbnas paborta mo teme 4 Henens bubmuorexa [JOK
"TepmoanHamuka. TenioBble MalIuHbI" JeKaopst https://m.edsoo.ru/1b6e26¢5
77 [TapooGpazoBaHue U KOHJEHCAIUS. 4 nenens bubnuorexa [IOK
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Hcnapenue u kurieHue. Y aenbHas TEIIOTa nexaopst https://m.edso00.ru/6f8e6777
napooOpa3oBaHus
Haceplmiennplie 1 HEHACHIIIIEHHBIE TTAPHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJIEHUSI HACBIILIEHHOTO 11apa OT
78 TEMIIEPATYPhI, UX HE3ABUCUMOCTH OT 00bEMa 4 nepens bubmorexa [IOK
’ nexadps https://m.eds00.ru/f5c17d02
HACBILIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATyphbl KUTICHUS OT JAaBJICHUS B
KUIAKOCTH
79 Bnaxxnocts Bo3yxa. AGcotoTHas U 4 Henens bubnuorexa [JOK
OTHOCUTEJIbHAS BIAKHOCTD nexaopst https://m.edsoo.ru/30ebbb79
4 nenens bu6mmoreka [IOK
80 Pemenue 3anau
nexaopst https://m.edsoo.ru/18e95ff3
Tépnoe Teno. Kpucraminueckue u
. 2 Henlenst bu6mmoreka [IOK
81 amopdHbIe Teaa. AHU30TPOITHS CBOMCTB
STHBApS https://m.edso00.ru/20a88a03
KPHUCTAIIJIOB
82 [InaBnenue u xpucraumsanus. Y gesbHast 2 Henens bubnnorexa [HOK
TemoTa miasneHus. Cyonumanus SHBaps https://m.edsoo.ru/6ee91e9f
edopmanu TBEpIOro Teia. PacTsokenue u
Hedop p 2 Henens Bbu6nmorexa LIOK
83 cxkarue. Cosur. Monyie FOwra. [peaen
. STHBaPs https://m.edsoo.ru/dalaab10
ynpyrux aedopmaruii
TennoBoe paclIMpeHue KUIKOCTEN U
84 TBEPABIX TEJ1. AHTAPMOHH3M TETUIOBBIX 2 Hepens bubmorexa [JOK
P . P SHBaps https://m.edsoo.ru/7ba5edf2
KoJie0aHUM YacTHUll BEIIeCTBa
85 [IpeobpazoBanue s3Hepruu B (ha30BBIX 2 Henens bubnnoreka [JOK
nepexogax STHBApS https://m.eds00.ru/97a0672f
3 Henens bubmuoreka [JOK
86 YpaBHEeHHE TEIJIOBOTO OajlaHca
STHBapPS https://m.edsoo.ru/ab1521fb
3 Henens
87 Pemenue 3amau a bubmorexa LOK

STHBapPS

https://m.edsoo.ru/8ab7f40d
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[ToBepxHOCTHOE HaTsKeHue. KanwnspHbie

88 siBJICHHS. J|aBlieHHe 110 HCKPUBJICHHOM 3 Heznens bubmmoreka [JOK
MOBEPXHOCTHIO KuJaKoCcTH. Dopmyna STHBApS https://m.edsoo.ru/b42f1f97
Jlannaca
O06o0011eHne U cUCTeMaTH3aIMsl 3HAHUH 110

89 TeMe "ArperaTHble COCTOSTHUS BEIIESCTBA. 3 nenens bubnnorexa LIOK

STHBApS https://m.eds00.ru/0b52575c
®dazoBbie Iepexoab"

90 KonTtponsHas pabora no Teme "Arperartsie 3 Henens bubnnoreka [HOK
cocTosiHus BeliecTBa. Pa3zoBble NEpexoabl” STHBapPsI https://m.edsoo.ru/7dc2a739
DnexTpu3anus Tel U e€ mposBICHUS.

o1 Onektpuueckuii 3apsia. /[Ba Buna 4 Henens bubmuorexa [JOK
ANEKTPUYECKUX 3apsiaoB. [IpoBoaHUKH, STHBapPSI https://m.edsoo.ru/laff445f
JTURJICKTPUKHU M TTOTYITPOBOIHUKU

92 DJIEMEHTApHBIN 3JIEKTPUYECKUM 3apsia. 3aKOH 4 Henens bubnuorexa [JOK
COXPAHEHUs JIEKTPUUYECKOTO 3apsa STHBApS https://m.edsoo.ru/f49afd24

93 B3aumoneiictBue 3apsiioB. Toueunsie 4 nenens bubnnorexa [HOK
3apsiabl. 3akoH Kymona STHBapPSI https://m.eds00.ru/445b7746

4 nexens bubmuorexa [JOK

94 Pemenue 3anau aHBaps https://m.edsoo.ru/6b87ec5a

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

95 Onektpuueckoe none. Ero neiictBue Ha 4 Henens bubnnoreka [JOK
JJIEKTPUYECKUE 3aPs bl STHBapPs https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD 37€KTPUUECKOTo MOJIs.

96 [TpoOHsIii 3apsia. JInHuM HanpsKEHHOCTH 1 nenens bubnnoreka [JOK
ANIEKTpUYECKOro nosst. OqHOpOIHOE dbeBpais https://m.edsoo.ru/3dac6957
AIIEKTPUYECKOE T10JIE

97 [ToTeHIMaTbHOCTh AIEKTPOCTATHYECKOTO 1 nenens bubnuotexa [JOK
noJist. Pa3HOCTh MOTEHIIMATIOB ¥ HANIPSKEHUE ¢beBpais https://m.eds00.ru/80021447

98 [loTenumaneHas 3Heprus 3apsaa B 1 menens bubnuorexa [IOK

OJICKTPOCTAaTUYCCKOM IIOJIC. IloTenmnman

¢beBpais

https://m.edsoo.ru/af5fa389
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SJICKTPOCTATUYCCKOI'O ITOJIA

CBs13b HaprI)I(éHHOCTI/I I1OJIsI 1 Pa3HOCTH

1 wenens

bu6mmoreka [IOK

99
HOTCHITHATIOR JULL SICKTPOCTATHHCOKOTO deBpais https://m.edso0.ru/df7a6838
oJIst
100 [TpuHIMI CyNEpPHO3ULINH IIEKTPUUECKUX 1 nenens bubmuorexa [JOK
noJyien dbeBpais https://m.edsoo.ru/Ocfe4a6c
2 "Henenst bubmuorexa [JOK
101 P
cHieHie sazat dbespans https://m.eds00.ru/5a582263
102 ITose Toueunoro 3apsiaa. Ilone paBHOMEpHO 2 Henens bubmuorexa [JOK
3apsHKEHHON chepsl deBpaiis https://m.edsoo.ru/b297b5c3
[Tonie paBHOMEPHO 3apsKEHHOTO M0 00BEMY
103 mapa. [Tone paBHOMEpHO 3apsKEHHOM 2 Hepens bubmorexa HOK
pa. P P P deBpans https://m.edsoo.ru/f7a665ee
0ECKOHEYHOM MIOCKOCTH
104 [IpoBOHUKH B 3JIEKTPOCTATUYECKOM I10JIE. 2 Henens bubnuorexa [JOK
VYcnoBue paBHOBECUS 3apsI0B dbeBpains https://m.eds00.ru/32405eab
105 JIM3eKTpuKY U NOJIYIPOBOAHUKY B 2 Henens bubnnoreka [JOK
ANEKTPOCTATHYECKOM I10JI€ ¢eBpais https://m.edso0o.ru/060ebab5
Konnencarop. D1eKTpoEMKOCTh
106 KOH HeHcaTo pa 9neKTp 0EMKOCTB IIJIOCKOTO 3 Heze bubmmorexa [JOK
8 pa. P despais https://m.eds00.ru/845b4f73
KOHJIEHCAaTOpa
107 [TapannenbHOE COeMHEHNE KOHJIEHCATOPOB 3 Heze bubmmorexa [OK
P 8 A P (bespans https://m.edsoo.ru/d11e8ce7
108 IlocienoBaTenbHOE COEMUHEHNE 3 Hemes bu6mmoreka [IOK
KOH/JICHCAaTOpPOB ¢eBpais https://m.eds00.ru/1e992920
109 DHeprusi 3apsyKeHHOT0 KOHJIEHCaTopa 3 Henens bubnmnoreka [JOK
P P 8 P bespans https://m.edso0.ru/73a34f18
3 bu6mmoreka [JOK
Henems
110 Pemenue 3amau (espars https://m.edsoo.ru/5fb2ach5
p https://m.eds00.ru/27434040
111 JIBm>keHue 3apsKeHHOW YacTHITHI B 4 genensa bu6mmoreka [IOK
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OJHOPOIHOM 3JIEKTPHYECKOM I10JIE deBpans https://m.edsoo.ru/8341d6ac
4 Hene
112 Pemenue 3anau HEAST
dbespans
113 O0001eHre U cucTEMaTU3ALMS 3HAHUI 110 4 uepens bubmuorexa [JOK
TeMme "OekTpudeckoe nosue" dbeBpais https://m.eds00.ru/5752603f
114 KontponsHas pabora o Teme 4 nenens bubmmoreka [IOK
"Onexrpuueckoe noiue" dbespans https://m.edsoo.ru/cefe90e9
Cwita Toka. [IocTOsIHHBIN TOK. Y CIIOBHS
115 CYIIECTBOBAHUSA MOCTOSIHHOTO 4 nepens bubmorexa LHOK
T dbespains https://m.eds00.ru/233311b5
AIIEKTPUYECKOTO TOKA
1
116 Hcrounnku Toka. Hanpsokenue u 31C HeASt bubmorexa LHOK
MapTa https://m.eds00.ru/0839a115
117 3akoH OMa a1 yyacTKa LenHu. 1 nenensa bubnnorexa HOK
DIIEKTPUUECKOE CONIPOTUBIICHUE Maprta https://m.edsoo.ru/f14f251e
3aBUCHUMOCTH COMPOTUBIICHUSI OJTHOPOIHOTO
118 MIPOBOJHKKA OT €T0 JUIMHBI U TUIOIIAIH 1 Henens bubmorexa HOK
P MapTa https://m.edso00.ru/95fcdf51
MOTIEPEUHOT0 CEYCHUS
119 VY enpHOE CONMPOTUBIICHHUE BEIIECTBA. 1 nenens bubnmnoreka [JOK
Pemienue 3agau MapTa https://m.edsoo.ru/437f8300
120 [TocnenoBarenvHOE, MapaiebHOE, 1 Henens bu6mmoreka [IOK
CMEIIaHHOE COEMHEHNE IPOBOJIHHUKOB Mapra https://m.eds00.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX EKTPUUECKUX 2 Henens bubnuorexa [IOK
uenei. [IpaBuna Kupxroga MapTa https://m.eds00.ru/1794cf37
2 Henens bu6mmoreka [JOK
122 Pemenue 3anau
A Mapra https://m.eds00.ru/3881b469
123 PaGora snexTpruyeckoro Toka. 3aKoH 2 Henens bubnnoreka [JOK
Jxoyns —Jlenna MapTa https://m.edsoo.ru/a3605c5c¢c
2
124 Permrene 3axas HeIeIst bubmuorexa [JOK

MapTa

https://m.edso00.ru/6761bfOf
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125 MOIHOCTb 3JEKTPUUYECKOT0 TOKa. TernoBas 2 Henens bubnuoreka [IOK
MOIIIHOCTb, BbIJIETIsIEMasi Ha PE3UCTOPE Maprta https://m.eds00.ru/99750a6f

3 Henens bubnmnorexa LIOK
126 Pemterme saat MapTa https://m.edsogru/eb72fc24

127 OJ1C u BHyTpEeHHEE CONPOTUBIICHHE 3 Heznens bubmuorexa [JOK
UCTOYHMKA TOKA MapTa https://m.edsoo.ru/72d453af

128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) 3 Henens bubnmoreka [JOK
AJIEKTPUYECKOMN LIeTTH Maprta https://m.edsoo.ru/221f40fb

3 Henens bubmmorexa LIOK
129 Penterme saat MapTa https://m.edsogru/3580b679

130 MOoUHOCTh UCTOYHUKA TOKA 3 epens bubmorexa HOK
MapTa https://m.edsoo.ru/a0ae51d8

1 nenens bubnnorexa [HOK
181 Koporwoe saupikarme anpers https://m.edsogru/546f5632

132 Konpnencarop B 1ienu NocTOsIHHOTO TOKa 1 Hepens bubmorexa LIOK
amnpens https://m.eds00.ru/35368f3e

1 nenens bubnnoreka [JOK
133 Pemterme sazat anpens https://m.edsogru/44100ef0

134 Pemenue 3agau mo teme "l[locTostHHBIN 1 nenens bu6mmorexa [IOK
AIIEKTPUYECKUI TOK" anpess https://m.edsoo.ru/a7340a29

135 Pemenne 3amau nmo teme "I1ocTOIHHBIN 1 nenens bu6mmoreka [JOK
IIEKTPUUYECKUI TOK" arpens https://m.eds00.ru/744261b8

136 Pemenue 3agau no reme "IlocTosIHHBIM 2 Henens bubnuotexa [JOK
JJIEKTPUYECKUI TOK" anpest https://m.edso00.ru/eb5d4687

137 O0001eHne 1 cucTeEMaTU3aINs 3HAHUI 110 2 Hemes bu6mmorexa [IOK
teMe "l10CTOSAHHBIN AMEKTpUYEeCKUi TOK" anpess https://m.edsoo.ru/bfd7a050

138 KontponbHast pabora no teme "IlocTostHHBIH 2 Henens bubmmnorexa LIOK
JIEKTPUUECKUI TOK" anpest https://m.eds00.ru/1885ddf1

139 OnexTpuydeckas MpOBOAUMOCTD Pa3InYHBIX 2 Henens bubnuorexa [IOK
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BEILECTB. DIEKTPUUECKHI TOK B METaJLIaX. anpens https://m.edsoo.ru/da794295
CBepXIIpoBOIMMOCTh
DNEKTPUUECKUN TOK B pacTBOpPax U
140 pacruiaBax 3JeKTpouToB. 3akoHbl Dapases 2 Heze bubmmorexa [JOK
anpes https://m.edso00.ru/4b423491
JUISL 3JIEKTPOIN3a
. 3 Hepens bu6mmoreka [JOK
141 OnexTpuyeckuil TOk B razax. [Inasma anpers httos://m.edsoo.ru/92d92f76
142 DIIeKTPpUYECKHI TOK B Bakyyme. BakyymHbIe 3 Hegens bubmmoreka [JOK
IPUOOPHI anpes https://m.edso0o.ru/2E+160
143 DNEKTPUUECKUH TOK B OTYIPOBOJHUKAX 3 sepen bubmmorexa LIOK
anpes https://m.edso0.ru/ab61c660
3 Hepens bu6mmoreka [IOK
144 HonynposozunKoBeie MpHGOps! anpes https://m.eds00.ru/83622200
dusnueckuil NpakKTUKYM 10 TeMe
"HN3mepeHue cuiibl TOKA U HAPSKEHUS B
LIENH OCTOSIHHOTO TOKA IPH TOMOIIN
145 AHaJIOTOBBIX U IIM(PPOBBIX U3MEPUTEIBHBIX 3 Henens bubnuoreka [IOK
npu6opoB" UK "3HaKOMCTBO ¢ IUPPOBOH anpes https://m.eds00.ru/5643ea56
naboparopueit o pusuke. [Ipumepst
U3MepeHUs PU3NYECKUX BETUYUH IPU
MOMOIIN KOMITbIOTEPHBIX JaTYUKOB"
®uznyeckuil NpakTuKyM 1o teme "M3ydenue
146 HepaBHOMepHOI;O I[BI/I)I}:I:HI/HI C LENBIO g 4 Henens bubmmorexa LIOK
. " arpess https://m.edso0.ru/f6292f5f
oTpezieNieHUsi MTHOBEHHOM CKOpOCTH
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs IpU
147 IPSIMOJIMHENHOM PaBHOYCKOPEHHOM 4 nenens bubnuorexa [IOK
JIBUKEHHUH 10 HAKJIOHHOW TNTOCKOCTH" WIIN arnpens https://m.eds00.ru/6960b6ef

"UccnenoBanue 3aBUCUMOCTH IMTyTH OT
BPEMEHU IIPU PABHOYCKOPEHHOM JIBHKEHUU"
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148

Du3n4ecKuil IPAKTUKYM 110 TEME
"U3mepeHune ycKopeHus CBOOOTHOTO
najgenus” win "M3ydeHue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

4 genens
anpens

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

149

150

151

®uznyeckuil NpakTukyM 1o teme "M3ydyenue
JIBIKEHUSI TeJa IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOJTIYJIF0 CKOPOCTBIO" WIJIN
"HccnenoBanre 3aBUCUMOCTH IEpHUOJIA
oOpallleHns KOHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepeHune paBHOJEHCTBYIOLIEH CUJIbI IPU
JBUKEHUH OpYyCKa M0 HaKJIOHHON
mnockoctu" unu "IIpoBepka runoTesbl o
HE3aBHCUMOCTH BpPEMEHU JBIXKEHUS OpycKa
10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTosiHue OT €ro Macchl"

Pu3n4eCKUu IPAKTUKYM I10 TEME
"HUccnenoBaHue 3aBUCHMOCTH CHUIT
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3uHOBOM 00pasiie, oT ux aedopmanuu"
wiu "M3yueHune NBUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes
n€rkuii 01oK"

4 genens
anpens

4 genens
anpess

1 "venens
mas

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

bubmuorexa [JOK
https://m.edsoo.ru/0b34db84

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al

152

Pu3n4eCcKUul IPAKTUKYM I10 TEME
"U3mepenue ko3ppuiirienTa TpeHus mno
BEITMYMHE YTJIOBOTO Kod3(pduiinenTa
3apucumocT Frp(N)" miu "Mccnenosanue
JBUXKEHHS OpyCKa M0 HAKIIOHHOW MIOCKOCTH
C epeMeHHbIM K03 punmeHTom TpeHus"
M "M3ydeHune 1BUKEHUs Ipy3a Ha Bally €

1 nenens
Mas

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

153

DuU3nYeCKui MPAKTUKYM 10 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEP/OrO TeJa, UMEIOIIETO OCh BpalleHUs"
win "KoHCTpynpoBaHue KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOMUMBOCTHU TBEPAOTO TENA, UMEIOLIETO
Iomaab onopsl"

1 menens
Mas

bubmuoreka [JOK
https://m.edsoo.ru/4a04f4f7

154

155

Pu3n4ecKuil IPAKTUKYM 110 TEME
"M3MepeHue UMITyJIbca Tena o TOPMO3HOMY
nytu" uin "M3mepenue cuiibl TSI, CKOpOCTH
MOJIEINIU 3JICKTPOMOOUIIS U MOLITHOCTH CUJIBI
Taru" uin "CpaBHEHUE U3MEHEHMSI UMITYJIbCA
TeJa ¢ UMITYJIbCOM CUJIBI" MU
"HccnenoBaHue COXpaHEHUs UMITYJIbCa IIPU
ynpyrom Bzaumoaenctsun" unu "Usmepenue

KHHETHUYECKOM SHEPTUH TeJla IO TOPMO3HOMY
n

yTH
®uznyeckuil NpakTUKyM 1o teme "M3ydenue
M30TEPMHUYECKOTO MpoIiecca
(pexoMeH/10BaHO UCII0NIb30BaHKUE HU(POBOI
nabopatopun)" i "M3ydeHne n30XopHOTO
nporecca" win "N3yuenue nzo0apHoro
nporecca" win "[IpoBepka ypaBHEHUS
cocrosiHus"

1 menens
Mast

1 menensa
Mas

bu6mmoreka [IOK
https://m.edsoo.ru/856fb28e

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

156

Pu3NYeCKul TPAKTUKYM I10 TEME
"N3mepeHune yaenbHOM TeIIOEMKOCTH' WIH
"HccnenoBanue mnporuecca OCTbIBaHUSA
Bemectsa" win "McciaenoBanue aguadbaTHOrO
npouecca” win "M3ydyeHne B3auMOCBSA3H
HHEPIUH MEKMOJIEKYIISIPHOTO

2 Hemes
Mast

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faa6l



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
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B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
JKUIKoCTENR"

157

158

®uznyeckuil NpakTukyM 1o teme "M3ydyenue
3aKOHOMEPHOCTEHN HCTIapeHUsl )KUIKOCTENH"
i "M3mepenue yaenbHOM TeTIOTh
11aBJieHus Jbjaa" uinm "M3ydenue cBONCTB
HAaCBHILEHHBIX MTapoB" uiu "M3mepenue
a0COTIOTHON BIQXKHOCTH BO3/lyXa U OLIEHKA
Macchl mapoB B nomenieHun". smepenue
Kod(duIMeHTa MOBEPXHOCTHOTO HATSHKEHUS

Pu3N4eCKu IPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus 3Hepruu
3apsKEHHOI0 KOHJIEHCATOpa B SHEPIHIO
u3iydeHus ceeroanona’ uinu "M3yuenue
IPOTEKaHUs TOKA B LENH, COAEpIKalleh
KoHAeHcarop" uinu "Pacnipenenenue
PA3HOCTH MOTEHIMATIOB (HAPSKEHUs) IpU
MOCJIEI0BATEILHOM COEIUHEHUU
KOHJIEHCAaTOpoB"

2 Henens
mas

2 Henens
Mas

bubmuorexa [JOK
https://m.edsoo.ru/6b1a23b5

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

159

Pu3n4eCKUul IPAKTUKYM I10 TEME
"HccnenoBanne cMEIIaHHOTO COEIMHEHUS
pe3uctopoB" unu "M3Mepenue yiensHOTro
COIPOTUBIIEHUS IPOBOJIHUKOB" WK
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HANPSDKEHUS AJIs JTaMIThl HaKaJIuBaHUs"

2 Henens
mast

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

160

Pu3NYeCKul TPAKTUKYM I10 TEME
"HaGnronenue anektponuza’ wim
"N3mepenue 3apsaa 0OJHOBAJIEHTHOIO HOHA"
win "MccnenoBanue 3aBUCUMOCTH
COIPOTHBIIEHUSI TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-

2 Hemes
Mast

bu6mmorexa [IOK
https://m.edsoo.ru/64b6e901
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aMIIEpPHOM XapaKTEpUCTUKU auoaa"

PesepBHbIil ypok. O0001ICHHE 1

. 3 Henens bubmmoreka [IOK
161 cUCcTeMaTu3alus 3HaHUH 110 TEME
" " Mas https://m.edsoo.ru/ed017d93
Kunemaruxka
PesepsuElil ypok. O0001IIEHHE U
p yp ! 3 Henensa bu6mmoreka [IOK
162 cUCTEMATHU3aIUs 3HAHUH 110 TEME
" " Mas https://m.eds00.ru/3149956b
JvnHamuka
PesepsuElil ypok. O0001IIEHHE U
163 CI/ICTIe)MaTI/ISZII_:I/I}I s3Hanuii mo reMme "CraTtuka 3 nenens Enbmiorexa IOK
" Masd https://m.eds00.ru/0f9752ac
TBEPJIOTO TeJa
PesepBHrlil ypok. O0001IEHIE U
p yp ! . 3 Henena bubmuoreka [JOK
164 CUCTEMATHU3AIMA 3HAHUN 110 TeMe "3aKOHEI
" Masd https://m.edso0.ru/6c0df9cc
COXpaHCHHUS B MEXAHHUKE
PesepBHrlil ypok. O0001IEHIE U
165 CI/ICTIG):MaTI/ISZII;I/Iﬂ 3HaHu# 110 TeMe "OCHOBEI 3 nenens bubmiorexa IJOK
. " Mas https://m.edsoo.ru/de148976
MOJICKYJISIPHOKHHETUIECKON TCOPHUH
PesepBusblii ypok. O0001IEHIE U
p Yp ' 4 gepens bu6nmoreka [JOK
166 cUCTeMAaTHU3aIKs 3HAaHUH 10 TEME
" " Mas https://m.edsoo.ru/Obcc77cl
Tepmoauramuka. TerIoBbIe MATUHBI
PesepBusiit ypok. O60011eHNE U
167 CUCTEMATHU3AIMs 3HAHUH 110 TEME 4 nenens bu6mmoreka [JOK
"ArperatHble cocTosiHus BemecTBa. da3oBbie Mas https://m.edsoo.ru/59ca5c91
nepexopl"
PesepBusblii ypok. O0001IIEHIE U
P yp ' 4 nenens bu6mmorexa [IOK
168 cUCTEMATHU3aIKA 3HAHUH 10 TEME
" " Masd https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
PesepBurrii ypok. O000111€HIE *
p yp ! 4 genens bubmuoreka [JOK
169 CUCTEMATH3allMs 3HAHUH 110 TEME
" . . " Mas https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH STEKTPHUUECKUN TOK
170 PesepBublit ypok. O60011eHNE U 4 Henens bubnnoreka [JOK
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cucTeMaTu3alis 3Haguii mo reme "Toku B

pa3IMYHbBIX cpenax”

Mas

https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

170

16



https://m.edsoo.ru/cc7681d4

11 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnsie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
B3aumojieiicTBUE MOCTOSITHHBIX MAarHUTOB U
1 Henmens bu6nunoreka LIOK
1 IIPOBOJHHUKOB C TOKOM. MarHuTHOE MOJIe. 1
CEHTAOPS https://m.edsoo.ru/487a8593
I'unoreza Amnepa
Bekrtop maruutHO uHAYKuU. [TpuHnumn
2 cyre III)03I/1111/H/I MaI‘HI/ITHiIX Honef/ip JIuanu 1 | nenens bubmorexa [IOK
YHEPHOSH! ' ceHtss6ps  https://m.edsoo.ru/4clabeeb
MarHMUTHON HHTYKIIUU
3 MarnuTHO€E 1oJjie TPOBOJHUKA C TOKOM. 1 1 Henens bubnuoreka [{OK
OmnsIT OpcTena CEHTSIOPs https://m.eds00.ru/d35d5262
4 Cuna Amrepa, e€ HapaBJIEHHE H MOIYJIb 1 I nenens Bubmiorexa HOK
pa. P Y ceHTsA0Ops | https://m.edsoo.ru/26d9c5ba
1 Henens Bbubnunoreka LIOK
5} Pemrenue 3amau 1
CEHTSIOps https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. 1 2 Henens bubmuoreka [IOK
DneKTpOu3MepUTENbHbIE TPUOOPHI CEHTSIOps https://m.edsoo.ru/ad7718d7
Cwua JlopeHnia, e€ HanpaBJeHHUE U MOIYIb.
7 Z[BI/I)KGHI/II:)C 3a SI)KCHHO§ YAaCTHUIILI B g 1 2 nepens bubmorexa LOK
P CEHTSI0psI https://m.edsoo.ru/c97afaal
OJTHOPOJIHOM MarHUTHOM TTOJIe
2 "Hepens bu6mmoreka IIOK
8 Pemenue 3agau 1
CEHTSI0psI https://m.eds00.ru/504e98c7
2 "Henens bubnunorexa LIOK
9 Pa6ora cuiel Jlopenia 1
pett CEHTSIOps https://m.edsoo.ru/d518be4b
2
10 Permere 3azad 1 HeJens bubmuoreka [{OK
CeHTsIOpst  https://m.edso0.ru/93617bd9
11 MarsuTtHoe 10JI€ B BEIIECTBE. 1 3 Henens but6mmoreka [IOK

cDeppOMEll“HCTI/IKI/I, napa- 1 [naMaraCTuKu

CeHTAOpA

https://m.edso00.ru/30ff9608
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12 OcHoBHBIE CBOICTBA (heppOMarHeTHKOB. 3 Henens bubnmoreka [JOK
[IpumeHnenne GpeppoMarHeTHKOB CEHTAOPS https://m.eds00.ru/0b58190a
13 Pemenue 3ampau no reme "MarnutHoe nose" 3 Henen bubmorexa LOK
CeHTsIOpst  https://m.edsoo.ru/5b55c307
14 Pemenue 3amau o reme "MarauTtHoe mnoJe" 3 Hezeia bubmorexa LOK
CEHTAOPS https://m.edsoo.ru/41c4ae8a
15 SIBieHME ANEKTPOMArHUTHOM MHYKIIUH. 3 Hexens Bu6muoteka [JOK
[ToTok BekTOpa MAarHUTHON MHIYKIIMHU CEHTSAOPS https://m.edsoo.ru/b3efa0cl
4 nenens bubnmnoreka HOK
16 SAC mhyKin CEHTSIOPs https://m.edsocL).Iru/48150bd8
17 3aKOH JIEKTPOMATHUTHON MHAYKIIMHU 4 genens bubnunoreka LIOK
®apanes CEHTAOPS https://m.edsoo.ru/a6dec188
18 Buxpesoe anexkrpuyeckoe nose. Toku 4 Henens Bbu6mmotreka [JOK
dyko CEHTSAOPS https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYIUXCS 4 nenens bubnnoreka [JOK
MIPOBOTHUKAX CEHTSIOps https://m.edso0.ru/0235cc02
20 Permenue 3axau 4 Henens bubnuoreka [JOK
CEHTAA0pA https://m.edsoo.ru/4dfda618
21 Hpamo Jlerma iﬂiﬁ? Etiﬁ?ﬁr?ﬁe?ig:a/};bc22726
29 WNunykrusHocTs. KaTynika MHAYKTHUBHOCTH 1 venens bubmuoreka [IOK
B LIENU MTOCTOSIHHOTO TOKa OKTAOPS https://m.edsoo.ru/621eae9d
93 SBnenne camonnaykuu. J1C 1 nenens bubmmnoreka HOK
CaMOMHYKIUHU OKTSIOps https://m.edsoo.ru/7ee60ca8
24 OHeprust MarHUTHOT'O MOJISI KATYIIKH C 1 menens bu6muoreka [JOK
TOKOM. DJIEKTPOMAarHuTHOE I0JIe OKTSIOps https://m.edsoo.ru/b3cOad1l
o5 Permerie 3a1ad 1 nenens bubmuorexa [{OK
OKTSIOpsI https://m.eds00.ru/88f69d2b
26 O06o001IeHre U cucTeMaTU3aIysa 3HaHUH 110 2 Henens bubmuorexa [{OK
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TeMe "OJIeKTpoAnHaMuKa" OKTSIOpsI https://m.eds00.ru/76484025
97 KontposbHas pabota mo teme 2 Henens bubmuorexa [JOK
"OnexTpoauHamMuka” OKTSIOpS https://m.edso00.ru/8ae09b98
08 KonebarenpHas cucrema. CBOOOIHBIC 2 Henens bubnuorexa [{OK
Kosiebanus. 'apMoHMUeckue KoneOaHus OKTSIOps https://m.edsoo.ru/7c1db385
29 KunemaTtnueckoe 1 TMHAMHYCCKOC 2 Henens bubnunoreka LIOK
OIMCaHME KOJIeOATENbHBIX JIBHKCHUN OKTSIOps https://m.eds00.ru/87ce9498
DHepreTuueckoe onucanue. Boeison
30 JMHAMUYECKOTO ONMCAHUS TAPMOHUYECKUX 2 Henens bu6nmoreka IIOK
KoJ1e0aHUH U3 UX YPHEPTETHUECKOIO U OKTS0ps https://m.eds00.ru/e3c99692
KMHEMAaTUYECKOTO0 OIMCAHUSI
31 Awmruntyaa u ¢aza konebanui 3 nepens Bubmiorexa OK
OKTSIOps https://m.edsoo.ru/7a0c439a
[Tepuon u yactora konebanuii. [lepuon
MAaJIBIX CBOOOIHBIX KOeOaHUN!
3 Henenst bubnunoreka LIOK
32 MaTeMaTHYeCcKoro MasTHuka. [lepuon
. OKTSIOps https://m.edso0.ru/e0399319
CBOOOHBIX KOJI€0aHUH NPY>KUHHOTO
MasiTHUKa
33 3aryxatomue Konebanus. BeiHyX/1eHHbIE 3 Henens bubmmnoreka HOK
koneOanus. Pesonanc OKTSIOps https://m.eds00.ru/72e93d09
3 "Heaens bu6nmorexa LIOK
34 ABTOKOICOA A OKTSI0ps https://m.edsoo.ru/6add2644
3 Hexens bubmuorexa [{OK
35 Pemenmne 3amay OKTAODA https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koHpepeHmus "MexaHndeckue 4 nenens bubnuotexa [JOK
KoJIe0aHUs B MY3bIKQIbHBIX HHCTPYMEHTaX" OKTSIOps https://m.edsoo.ru/8ef587be
37 O06001IeHre u cucTeMaTU3aIys 3HaHUN 110 4 "enens bubnuorexa [JOK
teMe "MexaHuueckue koneGaHus" OKTSIOps https://m.edsoo.ru/eb84182f
38 DJeKTpOMarHuTHbIE KOJeOaHusl. 4 nenens bubmuoteka [IOK



https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f

KonebaTenbHbIi KOHTYD OKTSIOpsI https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTUTY/AbI
39 3apsiia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIBI 4 nenens bubmorexa LOK
P P Y OKTSIOpS https://m.edsoo.ru/093f9afl
TOKa B KOJICOATEIIbHOM KOHTYpE
40 3aKOH COXpPaHEHHMS SHEPIUH B UJI€ATTbBHOM 4 nenens bubmuorexa [IOK
Kosie0aTeIbHOM KOHTYpe OKTSIOps https://m.edsoo.ru/d1e2d543
3aTyxarolue 3JIeKTPOMarHuTHbIe
41 Kon}:éaHH}I Bria pCHHBIe 1 nenens bubnuorexa [{OK
] e HOS6ps https://m.eds00.ru/5e668619
ANEKTPOMarHuTHbIE KoieOaHus
42 Ilepemennslii Tok. Pesucrop u 1 menens bubnnoreka [JOK
KOHJEHCATOP B LENH NEPEMEHHOIO TOKA HOSIOpst https://m.eds00.ru/84836152
43 Karymika vHIyKTUBHOCTHU B LIENU 1 nenens bu6nunorexa LIOK
IIEPEMEHHOI0 TOKa HOSIOps https://m.edsoo.ru/cfa307af
44 3akoH OMa ISl 3JIEKTPUYECKOHN Lenu 1 nenens bubmmoreka [JOK
MIEPEMEHHOT0 TOKa HOSIOps https://m.edsoo.ru/8bae38e6
MOo1mHOCTh IEPEMEHHOT0O TOKA.
45 AMIUIMTYIHOE U IEVCTBYIOIIEE 3HAUCHUE 1 nepens bubmorexa HOK
A IOt HOSIOps https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA W HATIPSDKEHUS
46 Pe3onanc B a5iekTprUeCcKoi 1enu 2 Henens bubnmnorexa [JOK
P B HOS0pA https://m.eds00.ru/087506df
47 Pelliere 3a1a4 2 Henens bubmuoreka [IOK
8 HOS0pA https://m.edsoo.ru/a16836a4
WneanbHpIil Tpancpopmarop.
48 I1 OI/I3BOI[CTB(I)) ne(bezfaqa I/II:'IOT ebiieHue 2 nenens bubmiorexa LOK
P e P P HOAOps https://m.edsoo.ru/f97418ae
ANEKTPUIECKON SJHEPTUH
DKOJOTUYECKHE PUCKU TIPH TTPOU3BOJICTBE
49 anekTpodHeprun. KylbTypa ucroan30BaHus 2 Henei bubmorexa OK
POSHEPTHIL. RYTIHTYP 3 HOSIOpst https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTHH B IIOBCETHEBHON KU3HU
2 Henens
50 Pemenue 3agau A bubmorexa LOK

HOS0pA

https://m.edsoo.ru/ee6677ed
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51 Perenie 3azad 3 Henmens bubmuorexa [{OK
HOSI0pA https://m.eds00.ru/7cab59f8
59 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 3 Henens bubnuorexa [JOK
Teme "DIeKTpOMarHuTHbIE KoseOaHus" HOSOPA https://m.eds00.ru/401024a9
53 MexaHnn4eckue BOJHbI. XapaKTePUCTUKU 3 Henens bubmuorexa [IOK
MEXaHUYECKHUX BOIH HOSIOpst https://m.edsoo.ru/a58e109f
o4 CBolicTBa MEXaHUYECKUX BOJIH 3 meneia bubmorexa OK
HOSIOPsT https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKTepUCTHUKH 3ByKa 3 menens bubmorexa HOK
Yi 2aparIep Ve HOSOPs https://m.edso0.ru/138b6f09
56 Nnudpassyk u ynprpassyk. [llymoBoe 4 nenens Bbu6moreka [JOK
3arpsi3HEHUE OKPYKaroLIEH Cpeibl HOSIOPst https://m.edsoo.ru/7380038f
57 Pemenue 3agau 4 nezena bubmorexa [IOK
HOSIOPsI https://m.edsoo.ru/cfd918bf
58 DneKTpoMarHuTHbIC BOJIHBL. U3nydenue 4 nenens bubmuoreka [IOK
JNEKTPOMAarHUTHBIX BOJIH HOSIOPA https://m.edsoo.ru/714e5dbl
59 OHeprus EeKTPOMarHuTHBIX BOJIH. 4 Henens bubmmnoreka HOK
CBoiiCTBa DIIEKTPOMArHUTHBIX BOJIH HOSI0pA https://m.edso00.ru/d01b818c
[Ikana IeKTPOMarHUTHBIX BOJIH.
4 genens bubmmoteka IIOK
60 [TpuMeHeHne HIeKTPOMArHUTHBIX BOJH B
HOSI0pA https://m.edsoo.ru/49bel1f9e
TEXHUKE U OBITY
[TpuHIUTIB PAAHOCBSI3U U TEICBUIICHHUS.
61 PEIl)HI/IOJ'IOKaIIFI)/IHI[ OnexT OMaFHI/ITHJ(I)e 1 nezens bubmorexa HOK
' P . nekaopst https://m.eds00.ru/9f96f1f8
3arpsi3HEHUE OKPYKAIOIIEH Cpelibl
62 Konrtponsnas padora no reme "Konebanus 1 Henens bubnuorexa [IOK
Y BOJIHBI" neKaops https://m.eds00.ru/4f7985a0
63 Caert. 3aKOH MPSMOJMHEIHOTO 1 nenens bubnuotexa [JOK
pacrpoCcTpaHEeHUs CBETa neKaops https://m.eds00.ru/f9566406
64 Pemrenue 3a1au Ha mpUMEHEHUE 3aKOHA 1 nenens Bubmmorexa [IOK

https://m.edsoo.ru/ea32d455
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MPSIMOJIMHENHOTO PaclpoOCTPaHEHUsI CBETA

neKaops

65 OTtpaxenue ceta. [Limockoe 3epkaiio. 1 nenens bubmuorexa [JOK
Cdepuueckoe 3epkano neKaops https://m.edsoo.ru/a005d2bb
[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MMOKa3aTelb MPeIOMIICHHS.

66 [TosnHOE BHYTpEHHEE OTpakeHUE 2 Hezen bubmmorexa [JOK

y;l“p P ) nexaops https://m.edsoo.ru/bc2e55cd
[IpenenbHbIi Yo NOJHOrO BHYTPEHHETO
OTpaKEHHS

67 Pemenue 3amay Ha mprMEHEHNE 3aKOHOB 2 Henenst bu6nunoreka LIOK
OTPAXKEHUS U NPEIIOMIICHHUSI CBETA nexaops https://m.edsoo.ru/49d830a9
Xon nydeit B npusme. Jlucnepcus cBera. 2 Henens Bbu6mmotreka [JOK

68 .

CrnoxHblil cocTaB 6emnoro cera. Lser nexaopst https://m.edsoo.ru/d8elc3be

69 Jlun3zpl. @oKycHOE pacCTOSHUE U 2 Henens bubnnoreka [JOK
OINTUYECKAsl CUJIA JIMH3BI nexaops https://m.eds00.ru/60441359

70 [TocTpoenue n300pakeHUH B JIMH3aX M UX 2 Henens bubmmoreka [JOK
cucreMax. YBEJIMYECHUE JIUH3bI neKaops https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHune

71 M300pakKeHUH, MOTy4aeMbIX C TIOMOIIBIO 3 Henen bubmorexa LOK

P > HOIYH B nexabps https://m.eds00.ru/5a868f09
JIMH3

72 I'na3 kak onrtuyeckas cucrema 3 Henen bubmmorexa [TOK

nexaops https://m.edsoo.ru/ecd480a2

73 Pewmenue 3anau. IIpenensl npuMeHMMOCTH 3 Henens bubnmnoreka HOK
TFE€OMETPUYECKON ONTUKU nexaops https://m.edsoo.ru/cd174a10

74 CKOpOCTh CBETA M METOBI €€ U3MEPEHUS 3 Henen bubmorexa LOK

P 8 P nexaops https://m.edsoo.ru/f32aab06

75 Jlucriepens caera 3 Henmens bubmuoreka [{OK

P nexaopst https://m.edsoo.ru/lel6cc6e
4 nenens b K
76 Wnurepdepenius creta A momorexa 110

neKaops

https://m.edso0.ru/5fc0c638



https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638

77 KorepeHnTHble HCTOUHUKU. Y CIIOBUS 4 Henens bu6muotexa [JOK
HaOII0JICHNSI MAKCUMYMOB 1 MUHUMYMOB neKaops https://m.eds00.ru/c6416d48
78 PellerIe 3a1a1 4 nenens bu6nmoreka IIOK
A nexaops https://m.edso0.ru/3061de2b
4 nenens bub6nmoreka [IOK
79 ITpumenenue unrepdepe
PHMCHCHHE HHTEP(epeHiin nekaops https://m.edso0o.ru/668edbc8
4 Henens bubnunoreka LIOK
80 aKIUs CBETa
Aubpaicuis ceer nexaops https://m.edsoo.ru/12ed04b5
81 HudpakimonHas pemeéTka. Y cioBue 2 Henens bubnmnoreka HOK
HaOJIIO/ICHNS TIIAaBHBIX MAaKCUMYMOB SIHBaps https://m.eds00.ru/f998d964
2 "Henenst bubnunoreka LIOK
82 Pewenue 3amau
SITHBaps https://m.edsoo.ru/d58c411a
83 [TonepeyHOoCTh CBETOBBIX BOJIH. 2 Henens Bbu6mmotreka [JOK
[Tonspuzanus cBera STHBApSI https://m.edsoo.ru/e9890fe9
84 PellIeHIe 3a1a1 2 Henens bubmuoreka [IOK
A SHBaps https://m.eds00.ru/c56c8158
85 CBeTOBBIE ABICHUS B IPUPOLE 2 Hepenl bubamorexa LOK
PHPOA sTHBaps https://m.eds00.ru/0b36363d
86 O06001IeHre U cCUCTEMATU3AIIHS 3HAHUN 110 3 Henens bubmuoreka [JOK
teme "Onrtuka” STHBaps https://m.edsoo.ru/8al4748b
3 "Hepaens bu6nmorexa LIOK
87 K 0 O
OHTPOIILHAM PabOT O TEME (CIITTHEA SHBaps https://m.eds00.ru/82315dd4
I'paHu1IbI TPUMEHUMOCTH KJIACCUYECKON
88 MEXaHUKHU. 3aKOHBI 3JIEKTPOJUHAMUKU U 3 Hezens bubamorexa LOK
) pos STHBApS https://m.edsoo.ru/c9bd77ch
MPUHIUI OTHOCUTEIBHOCTH
89 [TocTynatel cenuanbHON TEOPUU 3 Henens bu6muoreka [JOK
OTHOCHUTEIILHOCTH STHBaps https://m.eds00.ru/c56f05ch
90 [IpocTpaHCTBEHHO-BPEMEHHOI UHTEPBAL. 3 Henens bubmuoteka [IOK
[IpeobpazoBanus Jlopenma. Ycnosue STHBapst https://m.edso0.ru/d83742bb
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MNPpUYNHHOCTH. OTHOCUTEIIBHOCTD
OIHOBPEMCHHOCTH. 38.MC,Z[J'ICHI/IC BPEMCHH U
COKpall€HUEC NJIWHBI

01 DHeprusi ¥ UMNYJIbC PEISTUBUCTCKOM 4 nenens bubmuorexa [IOK
YaCTHULBI STHBaps https://m.edsoo.ru/853a64fc
92 CBs3b MACChI C SHEPTUEH U UMITYJIBCOM 4 nenens bubmuorexa [JOK
PEIATUBUCTCKON YaCTULBL. DHEPIHsl TOKOS SIHBaps https://m.edsoo.ru/b6258ffa
93 PaBHOBecHOE TEIOBOE U3ITyYECHHE 4 nepens bubmorexa LIOK
i STHBApsI https://m.edso00.ru/f54035a5
4 Henens bu6nmorexa LIOK
94 3 B
AKOM CNCHIEHIE BiHa STHBaps https://m.edso0o.ru/1c5ff752
4
95 I'unoresza M. I1nanka o kBantax. ®OTOHBI HeACT bubmmorexa [JOK
SITHBapst https://m.edsoo.ru/a5ffa218
1 nenens bubnunoreka LIOK
96
DHCPIILA H HMIYIEC pOTONa (beBpans https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onpiter A. I'. Cronerosa. 1 menens bubnnorexa [JOK
3akonsl pororddexra dheBpans https://m.edsoo.ru/8c68e5b9
08 VYpasHenue DitHiTeitHa 11 porodddexra. 1 nenens bubnnorexa [JOK
"Kpacnas rpanuna” pororddexra (beBpans https://m.edsoo.ru/01ef4556
1 Henens bubmmoteka IIOK
99 . I. H.JI
flapnetiite cBeTa. OmbITS ebeneea Gbespans https://m.eds00.ru/64b4f966
5 1 wenens bu6nmorexa LIOK
100 BoHOBBIE CBOMCTBA YaCTHI]
(eBpains https://m.edsoo.ru/f59cfcec
Bounsl ne bpornsa. /InuHa BosiHbI 1e
101 b 0171J1${I1[/1 aI;Me bl §6HaCTI/I JIOKaJ'III[/IZ’»a un 2 Hezen bubmmorexa [IOK
P P P B bespans https://m.edso0.ru/5df8bafl
JBUKYIICHCS YaCTHIIBI
102 KopnyckynsipHO-BOTHOBOM JTyallu3m 2 Hezen Bubmmorexa [IOK
PHYCIYIAP o Gbespans https://m.edsoo.ru/8ccab62a
103 Judpaxius 3JeKTPOHOB Ha KpUCTaIax 2 Henens bubnmorexa LOK

https://m.edsoo.ru/30dbal8c



https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c

¢beBpans

Crnenuduka u3MepeHU B MUKPOMUPE.

. . 2 Henens bu6nmorexa [IOK
104 CooTHollleHUs HEOTPeAeNEHHOCTEN
" dbespans https://m.eds00.ru/65783dec
Ieiizenbepra
2 "Henens bub6nmoreka [IOK
105 Pemmenue e
EHHE PAGHICCKIX 3812 (beBpans https://m.edsoo.ru/e70195bd
106 Pemenue pacu€THbIX 3a71a4 3 Henen bubmorexa OK
P (beBpans https://m.edsoo.ru/ee9b3182
KonrtponsHas padora o remam: "OCHOBBI
107 CTO", "KopryckysipHO-BOJIHOBOM 3 Henen bubmmorexa [JOK
. despans https://m.edsoo.ru/c3de891a
IyaJlu3M
108 OmnbITHI IO UCCIIEIOBAHUIO CTPOCHHUS aTOMa. 3 Henens bubnuorexa [IOK
[Tnanerapnas monens atroma Pezepdopna dheBpans https://m.edsoo.ru/312b750a
3 Henenst bubnunoreka LIOK
109 IT b
OCTYIATE! BOpa (beBpans https://m.edsoo.ru/404dfada
110 Buasl cniektpoB. CriekTp ypOBHEM SHEPrUu 3 Henens bubmuoreka [IOK
aToMa BOJIOpoja (eBpains https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKIECHHOE U3ITyUEHHE 4 nenens bubmuoreka [IOK
CBETa (beBpans https://m.eds00.ru/f945d85¢c
4
112 Tazep HeJens bubmuoreka [IOK
(beBpans https://m.edso00.ru/2288a0c4
Hyxnounnas monens spa I'eiizen6epra-
YK p p 4 nenens bubnuorexa [JOK
113 NBanenko. 3apsii 1 MacCOBOE YUCIIO sAJIpa.
(eBpains https://m.edsoo.ru/34ada5de
H3oTtonsl. PagnoakTHBHOCTH
3aKoH paJroakTUBHOTO pacrnajaa. CBoicTBa
114 MOHU3UPYIOUIETo U3nydeHus. Brnusnue 4 Henens bubmuoreka [IOK
PagMOaKTUBHOCTH HA KUBBIC OPTraHU3MBI. (beBpans https://m.edsoo.ru/aab98bef
Jlozumerpust
115 OHeprus cBA3M HYKJIOHOB B sifipe. SnepHble 4 nenens bubmuoteka [IOK
cunsl. [ledext maccsl sapa. SAnepHsie ¢beBpans https://m.edsoo.ru/ff1758d0
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peakuuu. Snepusie peakTopsl. [IpobieMsr
YIPaBISIEMOT0 TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIEKThI Pa3BUTHUS
SIIEPHOM SHEPTreTUKH

MeTo1ibl perucTpanuy U UCCIICI0BAHUS
3JeMEeHTapHbIX yacTull. OyHIaMeHTaIbHbIE

1 Henens

bubnunorexa LIOK

116 B3auMoJielcTBUA. BaproHbI, ME30HEI U
g P . MapTta https://m.edsoo.ru/1ac08a5hb
nentousl. [Ipencranenue o CtanaapTHOM
Mozenu. KBapk-rirooHHas MOJIEb aIpOHOB
®usuka 3a npenenamu CtaHiapTHON
117 Mozenu. TéMHas Marepusi U TEMHas 1 nenens bubmmoreka [JOK
sHeprusi. EnuHCcTBO (pusmueckoi KapTHHBI MapTta https://m.edso0.ru/c026fd37
Mupa
118 Oransl pa3BUTHS aCTPOHOMUHU. 3HAYEHUE 1 menens Bbu6moreka [JOK
aCTPOHOMUU MapTa https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
119 0OBSICHEHUS IPUPOJIBI KOCMHYECKHIX 1 menens bubnmnoreka [HOK
00BEKTOB. MeTO bl aCTPOHOMUYECKHX MapTa https://m.eds00.ru/39c44028
HCCIIEN0BAHNMN
CoBpeMeHHbIE ONITHYECKUE TEIECKOIIBI,
120 aIMOTENIeCKOIIbI, BHEaTMOCc(epHas 1 Henmens bu6nmorexa LIOK
P ’ P MapTa https://m.edsoo.ru/4877aale
aACTPOHOMHUS
121 Bun 3Bé3anoro He6a. Co3Be3ausi, spKue 2 Henens bubmuoreka [IOK
3BE3/bI, TUIAHETHI, UX BUIUMOE JBUKEHHE MapTa https://m.edsoo.ru/aac588eb
Conueunas cuctema. Comnnie. ConHeunas
2 "Henens but6mmorekxa [IOK
122 akTUBHOCTH. McTounuk sHeprun CoHIIa 1
. MapTta https://m.edsoo.ru/22748eb4
3BE3]
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH.
123 Juarpamma "crieKTpaabHBIN KJIacc — 2 Heaen bubmmorexa [JOK
P P Mapra https://m.eds00.ru/42169944

CBETUMOCTH"
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2 "Henenst

bubnunoreka LIOK

124 3Be3abI ITIaBHOM ITOCIIEN0BATEILHOCTH Mapra https://m.edsoo.ru/b3ch766¢
BuyrtpenHnee ctpoeHue 3BE3 1.

125 CoBpeMeHHBbIE NPEACTABIECHUS O 2 Henens bubnmnoreka HOK
MPOUCXOXKACHUH U 3BoJtonnK CoJlHIA U MapTa https://m.edsoo.ru/d09da494
3BE3/1. DTalbl KU3HU 3BE3]T

126 Muneunsiii [1yte — Hama ['anaktuka. Tunsl 3 Hexens bubnmnoreka HOK
rajJlakTuk. YEpHbIE ABIPBI B A/1pax rajJakTHK MapTa https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacimpenue Beenennoid. 3 Heens BuGmorexa LIOK

127 3akon Xa66mna. Teopus bombiioro B3psiBa.

MapTa https://m.edsoo.ru/3dbdf0d2
PenukroBoe nznmyueHue

128 MacmrabHasi ctpykrypa BeeneHHoi. 3 Henens bubmmoreka [JOK
Meraranaktuka MapTa https://m.edsoo.ru/ce234633

129 Hepewénnpie npo6iieMbl aCTpOHOMUU 3 Hezen bubmmorexa LIOK

MapTa https://m.edsoo.ru/d37d9ffe
Ou3nyecKkuil MpakTUKyM 0 TeMe
"HccnegoBaHue MAarHUTHOTO TTOJIST
MOCTOSIHHBIX MarHUTOB" WU
3 3 Henens bubnmorexa LIOK
130 "UccnenoBanue CBOMCTB
MapTa https://m.eds00.ru/67361aef
dbeppomarnerukoB" winn "UccnenoBanue
JeMCTBUS MOCTOSIHHOIO MarHuTa Ha paMKy
¢ TokoM"
@u3NYECKU NPAKTUKYM I10 TEME
"N3mepenue cuiibl AMriepa" wim

131 "N3ydeHne 3aBUCUMOCTH CUJIBI AMITepa OT 1 nenens bubnuotexa [JOK
cuibl Toka" win "OnpeneneHne MarHuTHOM anpens https://m.edsoo.ru/fcae91e9
MHIYKIIMA Ha OCHOBE U3MEPEHUSI CUJIBI
Awmrniepa"

132 DusHIECKHi NPAKTHKYM 10 TeMe 1 nezens https://m.edsoo.ru/c36658da

"HccnenoBaHue IBICHUS

anperns
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3JEKTPOMArHUTHOW MHIYKIUU'" WIH
"OnpeneseHue HHIYKIIMA BUXPEBOTO
MarHuTHOTO IoJIs"

@uU3NYECKU IPAKTUKYM 110 TEME

133 "UccnenoBanue siBJICHUS CAaMOMHIYKIIUN" 1 nenens bubmmoreka [JOK
i "COopka MOIETH JIEKTPOMATrHUTHOTO amnpes https://m.edsoo.ru/b8fb6391
reHeparopa’

Pu3HYECKUH IPAKTUKYM 110 TEME

134 "N3mepenue neproza cBOOOIHBIX 1 menens Bu6muotexa [JOK
KOJIeOaHUH HUTSHOTO U MPYKUHHOTO arnpens https://m.eds00.ru/5d159d35
MasTHUKOB"

@uU3NYECKU IPAKTUKYM 110 TEME
135 "[IpeoOpa3oBaHue SHEPTHH B IPYKHHHOM 1 senens bubmxorexa LIOK
" anpens https://m.edso0.ru/a28026bd
MasiTHUKE
Ou3nyecKkuil MPakTUKYM 0 TeMe
"HccnenoBanue nepeMeHHOr0 TOKa Yepe3

136 MOCJIEI0OBATEIILHO COSTMHEHHBIC 2 Henens bu6nunorexa LIOK
KOHJIEHCATOP, KaTYIIKY U Pe3UCTOp" Wi amnpens https://m.edsoo.ru/89dc2d90
"UccnenoBanue pabOThl ICTOYHUKOB CBETA
B LIENIU TIEPEMEHHOro ToKa"

137 dusnuecKuil MpakTUKYM 110 TeMe 2 Henens bubnnorexa [JOK
"N3y4yeHue napameTpoB 3BYKOBOU BOJIHBI" anpens https://m.edsoo.ru/b100661a
Pu3nYeCcKUil IPAKTUKYM 110 TEME

138 "N3mepenune nokasaTelis IpeJoMICHUs 2 Henens bubmmnoreka HOK
crexna" nnu "llonydyenne nzo0paxxeHus B anpens https://m.eds00.ru/42569eal
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

@u3NYeCKUil NPAKTUKYM IO TEME

139 "HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO 2 Henens bu6mmoreka [JOK

paccTosiHus OT BellecTBa (Ha MpuMepe amnpens https://m.edso0.ru/b879fb3f

xuakux auH3)" win "M3mepenue
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(hOKYCHOTO PAcCTOSTHUS PACCEUBAIOITIX
JH3"

140

141

142

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEepPEPEHIINH U TOISIPU3aIH cBeTa"

DU3NYECKUN TPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o poTtorpadpusim
TPEKOB 3apSHKEHHBIX YaCTHUI] B MATHUTHOM
nose)"

dusnuecKuil MpakTUKyM 10 TeMe
"N3mepenue nocrostHHoM [lnanka Ha
ocHOBe uccienoBanus Gporordpdexra” wim
"HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA
Yyepe3 CBETOAMO/] OT HaNpsKEeHUs"

2 Henens
anpens

3 Henenst
anpes

3 Henens
anpes

bu6nmorexa [IOK
https://m.edsoo.ru/8b7ac737

bub6nmoreka [IOK
https://m.edso00.ru/63756¢c47

bubnuoreka [{OK
https://m.edsoo.ru/eb916f82

143

144

145

®du3nuecKuil MPaKTHKYM 110 TEME
"UccnenoBanue crekTpa pa3peskeHHOTO
aTOMapHOTO BOJIOPOJIa M U3MEPEHUE
noctostHHOM Punbepra"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue paJuoakTUBHOTO (hoHa C
WCIIOJIB30BaHUEM JTIO3UMETpa' WIin
"N3y4yeHue norsouieHus: 6era-4acTull
aTrOMUHUEM"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"Habnronenus 38€31H0r0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCIOJIb30BaHUEM KOMIIBIOTEPHBIX
MPWIOXKEHUH JJIs OTpeieNIeHuUs TI0JI0KEHUS
HEeOECHBIX 00OBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11s CeBEPHOTO

3 Henens
anpens

3 Henenst
anpens

3 "Henens
anpes

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

bubnmorexa LIOK
https://m.edsoo.ru/c3dabe6e

bubnunorexa LIOK
https://m.edsoo0.ru/1072021e
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MOJIyLLIApHs U ApKUE 3BE3ABI" NN
"HaGmronenus B Teneckorn JIyHbl, TUTaHET,
TYMAaHHOCTEH U 3BE3AHBIX CKOTUICHUI"

O0o0011IeHNEe U CHCTEMATHU3alMs 3HAHMIA.
Poinb ¢pu3uku u acTpoHOMHH B

. . 4 nenens bubmunoreka LIOK
146 3KOHOMHYECKOM, TEXHOJIOTHUSCKOM,
. . anpes https://m.edsoo.ru/ad6ddeed
COLIMAJIbHOU U 3TUYECKOM chepax
NeSITeNIbHOCTH YeJIOBEKa
O06o001IeHre U cUCTeMaTU3alus 3HaHUH.
147 Posb 1 MecTo PHU3MKHM ¥ aCTPOHOMHUH B 4 neziena bubmorexa [IOK
N N arnpens https://m.edso0.ru/18f19f7c
COBPEMEHHOW HAyYHOUW KapTHHE MHPa
O06o001IeHre ¥ cHCTeMaTU3alus 3HaHUH.
Poins pusmdeckoii Teopun B
OPMHUPOBAHUU TIPEJICTABICHUAN O
¢opmup ! p 4 »enens bubmmorexa [JOK
148 ¢bu3nveckoil KapTHHE MUPa, MECTO
N arnpens https://m.edsoo.ru/e7d400f4
(bu3nuecKoil KapTUHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPeJICTaBICHUI O PUPOEC
149 O06001IeHre U cucTEMaTU3aIHs 3HAHUN 110 4 nenens bubmuoreka [IOK
teme "Kunemaruka" arnpens https://m.edso0.ru/b032fc4b
150 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 4 Henens bubnuoreka [{OK
teme "Kunemaruka" anpens https://m.edsoo.ru/4e31b507
151 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 10 1 nenens bubnmoreka [JOK
teme "JluHamMuka" mas https://m.edsoo.ru/2dfbafc5
152 O06001IeHre U cucTeMaTU3aIys 3HaHUN 110 1 nenens bubnuotexa [JOK
teme "CraTtnka TBepaoro tema" Mast https://m.edsoo.ru/3cca482e
153 O06o001IeHre 1 cucTeMaTU3aIys 3HaHUH 110 1 nenens bubmuoreka [{OK
TeMe "3aKOHBI COXpaHEHHS B MeXaHHUKe" Mast https://m.edsoo.ru/32a4d1a0
154 O06o0061IeHre U cucTeMaTu3alus 3HaHuH| 110 1 nenens bu6mmoreka [JOK
TeMe "OCHOBBI MOJIEKYJISIPHO- Mas https://m.edsoo.ru/ed440ca8
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KMHETH4YeCcKoU Teopun”

O060011eHrEe ¥ cucTeEMaTU3aluus 3HaHUHI 110

155 teme "Tepmoaunamuka. TenaoBeie 1 nenens bubmorexa LOK
,I,) ' Mast https://m.edso0.ru/c63f7¢10
MAaIIIHHBI
O06001IeHre 1 cucTeMaTU3alus 3HAHUI 110
. 2 "Henens bu6nmorexa [IOK
156 TeMe "ArperaTHbIe COCTOSHUS BEIIIECTBA.
R Mas https://m.eds00.ru/1d36b5b1
@Da30BbIe NEPEXOIBI
157 O060011eHrEe ¥ cucTeEMaTU3alus 3HaHUH 110 2 Henenst bubnunorexa LIOK
Teme "DnekTpudeckoe mnoie"” Mast https://m.edsoo.ru/3bf0def9
158 O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 10 2 Henens bubnuoreka [JOK
teme "I1oCTOSIHHBIN JEKTPUIECKUNA TOK" Mast https://m.edso00.ru/71453ee6
159 O00011IeHIE U CUCTEMATU3aIMs 3HAHUN 110 2 "Henenst bu6nunorexa LIOK
Teme ""Toku B paznuyHbIX cpenax” Mast https://m.edsoo.ru/3d40077a
160 O00011IeHIE U CUCTEMATU3aIisl 3HAHUN 110 2 "Henenst bubnunoreka LIOK
TeMe "MaruutHoe noJje" mas https://m.edsoo.ru/3b4c06ae
PesepBHblii ypok. O000IIEHHE U
P P ' 3 Henens Bubmnorexa [JOK
161 cHCTEMAaTH3aInsI 3HaHUH 110 TeEME
" " Mast https://m.eds00.ru/053e2248
DNEeKTPOMarHUTHAS WHIYKIIHS
PesepBHbIil ypok. O000IICHHE U
P yp . 3 Henens Bbubmnorexa [JOK
162 cHCTEeMaTHu3alis 3HaHUH 110 TEME
" " Mast https://m.eds00.ru/d6310bfd
MexaHndeckue KoJeOaHus
PesepBHbIil ypok. O000IICHHE 1
163 CI/ICTI;)MaTI/ISZEI/IH 3HaHUH 110 TEME 3 Henmens bu6nmorexa LIOK
" " Mas https://m.eds00.ru/5e2bb83d
DNeKTPOMarHuTHbIE KOJeOaHUsI
PesepBHeIit ypok. O6001IeHNHE 1
164 CHCTEMATHU3allNs 3HAHHUH 110 TeME 3 Henens but6mmorekxa [IOK
"MexaHHUYEeCKUE U 3JIEKTPOMArHUTHbBIE Mas https://m.edsoo.ru/96a7a2dd
BOJHBI"
165 PesepBHblil ypok. O60011eH1E 1 3 Henens bu6muoreka [IOK
cHCTeMaTH3alus 3HaHui no teme "Ontuka" mas https://m.edsoo.ru/52ad1603
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PesepBHelit ypok. O6001ICHNE 1

4 genens

bubnunoreka LIOK

166 cucreMaru3anus 3HaHui 1o teme "OCHOBEI 1 s httos://m.edsoo.ru/5beclces
CTO"
PesepBusblil ypok. O000IIEHNE 1
167 CI/ICTI;MaTI/I%}l’p us 3HaHHI;l 10 TEME 1 4 Hepens Bubmorexa HOK
" B . " Mas https://m.edsoo.ru/f7c59d38
KopmyckymsipHO-BOTHOBOH JTyain3m
PesepBusblil ypok. O000IIEHNE 1
168 CI/ICTI;MaTmZp s 3HaHHI;l o teMe "duzuka 1 4 Hepens Bubmorexa IIOK
" B Mas https://m.eds00.ru/1f511654
aroma
PesepsHElil ypok. O0001IIEHHE U
169 CI/ICTI;MaTI/ISZp s 3HaHH;IH o treMe "duzuka 1 4 nenems Bubmorexa IIOK
" " Mas https://m.eds00.ru/905¢5ce0
aATOMHOTO SIJIpa ¥ 3JICMEHTAPHBIX YaCTHI]
PesepsHElil ypok. O0001IIEHNE U
P yp iﬂ 4 wenens bubmmorexa [JOK
170 cUCTEMATH3alNA 3HAHUH 110 TEME 1
" " Mas https://m.edsoo.ru/2bffb94c
DneMEeHTHI acTpO(U3UKH
OBHIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

®usuka. 10 knacc. ba3zoBelit ypoBeHb. YueOHuk. Mskumes I'.4., [TetpoBa M.A.,
Crenanos C.B. u np.
®wusuka. 11 knacc. ba3oserit ypoBenb. YueOnuk. Msikumes ['.41., [lerposa MLA.,

YroasaukoB O.C. u ap.

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

10 kiacc:

®uzuka. 10 knacc. Meroguueckoe nocoodue IlerpoBa M.A., Kynpsisues B.B.
Co6opnuk 3am1a4 no ¢usuke. 10 knacc. 3abonorckuii A.A., Komuccapos B.D.,
IlerpoBa M.A.

11 kiacc:

®dusuka. 11 knacc. Meroauueckoe mocodbue [lerpora M.A., Kynpssues B.B.
Coopnuk 3am1au o ¢usuke. 11 knacc. 3adbonorckuii A.A., Komuccapos B.®.,

ITerpoBa M.A.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

bu6mmoreka I{OK:
10 kmacc https://lesson.academy-content.myschool.edu.ru/03/10

11 xmacc https://lesson.academy-content.myschool.edu.ru/03/11



