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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3KMKe Ha ypOBHE CpemHero ooOiiero obOpa3oBaHMs pa3paboTaHa Ha
OCHOBE TMOJIOKEHUH U TpeOOBaHUU K pe3yJbTaTaM OCBOCHMS OCHOBHOH 00pa3oBaTebHOU
nporpammel, npeactaBieHHBIX B PI'OC COO, a Takxke ¢ yu€rom ¢denepanpbHON paboueit
nporpaMMbl BocriuTaHuss M Konuenuuu mnpenopaBaHusi ydeOHOro mnpenmera «Pu3nka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit ®enepanuu, peanu3ylONIMX OCHOBHBIE
oOpazoBareNbHbIE MPOTPAMMBI.

[Iporpamma 10 Qu3uke omnpeaenser o0s3aTeNbHOE MPEAMETHOE  COJACpIKaHUE,
YCTaHaBIMBAET PEKOMEHAYEMYIO TOCIEA0BATEIbHOCTh M3YUYCHHSI TEM U Pa3iesioB yueOHOTro
npenaMera ¢ y4€ToM MEXNPEIMETHBIX W BHYTPUIPEIMETHBIX CBs3€H, JIOTUKA Y4eOHOTO
nmpoliecca, BO3pacTHbIX ocoOeHHocTed oOyuwaromuxcs. [lporpamma mo ¢usuke Jaér
IPEJICTAaBICHUE O LENAX, COJAEPKaHUU, O0IIel cTpaTeruu oOydeHusl, BOCIUTAHUSA U Pa3BUTHUS
oOyuaromuxcs cpeicTBaMu yueoHoro mpenMera «dusnkay Ha yriyOnEHHOM ypOBHE.

Nzydyenne kypca GU3MKH YIUIyOJEHHOTO YPOBHS TO3BOJIAET pealii30BaTh 3a/ladyd
npodeccCHoHATbHON OpUEHTAINH, HAMPABICHO Ha CO3JaHUE YCIOBHUM IS MPOSBICHHS CBOMX
UHTEIJICKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEM KaXIbIM OOYy4aroluMcsi, KOTOpbIE
HEOOXOMUMBl JUIsl TMPOAOJDKEHUST 00pa3oBaHUS B OpraHu3alusix Npo¢ecCHOHAIBLHOrO
00pa30BaHMsI 1O PA3IUIHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CHEIIHATEHOCTSIM.

B mporpamme mo ¢u3uke OmpenensioTcs IMIaHUpyeMble pe3yJbTaThl OCBOCHHUS Kypca
Gu3MKM Ha YypOBHE CpEJHEro oO0mero o0pa3oBaHUs: JMYHOCTHBIE, MeETalpeIMETHbIE,
npeaMeTHbIe (Ha yriyOnéHHoM ypoBHE). HayuHo-mMeToomornueckoil OCHOBOH 1Sl pa3paboTKU
TpeOOBaHUIM K JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3yibTaTaM O0y4YarolIuXcs,
OCBOMBIIIUX TMporpaMMmy MO (QU3MKE Ha YPOBHE CpEIHEro ooOmero oOpa3oBaHHs Ha
yIiyOJNEHHOM YPOBHE, SIBISIETCS CUCTEMHO-AESITENbHOCTHBIN MOIXO/I.

[IporpamMma no pu3sMKe BKIIOYAET:

IUTaHUPYEMbIE Pe3yJIbTaThl OCBOCHUSA Kypca (U3MKM Ha YriayOJIEHHOM YPOBHE, B TOM
qrClie IPEeIMETHBIE PE3yIbTaThI IO TOJaM O0yUYCHHUS;

cojiepkanue yueOHoro npeamera «Ousukay 1mo rojam oOy4eHusl.

[IporpamMmma 1o ¢u3MKe UMEET MPUMEPHBIA XapakTep W MOXKET OBITh HCIOJIh30BaHA
YUUTEISIMU (PU3UKHU U1 COCTABIIEHUSI CBOMX pabOUYUX MIPOTPAMM.

[IporpaMmMa 1O (¢uU3MKE HE CKOBBIBAET TBOPUYECKYIO WHUIMATUBY YUHUTENeH U
MPEIOCTABIIACT BO3MOXKHOCTU JJISl pEAM3alMd Pa3IMYHBIX METOIWYECKUX TOIXOI0B K
MpenoJiaBaHuio (GU3MKKM Ha YriyOJIEHHOM YpPOBHE IpPHU YCIOBUM COXpaHEHHUs 00s3aTelbHOU
YacTU COJIepKaHus Kypca.

du3nka Kak Hayka 0 HanboJsiee 00IMX 3aKOHAX MPUPOJIbI, BEICTYIIAs B KAUECTBE yU4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHHM 00 OKpy)KarollleM MUpE.
IkonpHBIH Kypc (QHU3UKH — CHUCTEMOOOpA3yIOMIMA 17 E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MPEeIMETOB, TOCKOJbKY (DM3MUECKHe 3aKOHBI JIeKaT B OCHOBE MPOIECCOB W  SIBJICHHIA,
M3y4aeMbIX XUMHEH, Onosiorueid, ¢puznueckoii reorpadueit u actponomueit. Mcnons3oBanne u



aKTUBHOE TMpHUMEHEHHE (U3MUYECKUX 3HAHMNA ONpEeAeNuiIo XapakTep U OypHOE pa3BHUTHE
pa3HOOOpPa3HBIX TEXHOJOTUH B Chepe IHEPTEeTHUKHU, TPAHCIIOPTA, OCBOCHUS KOCMOCA, MOJIy4YEeHHUs
HOBBIX MaTEpUAJIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHue Gu3MKH BHOCUT OCHOBHOM BKJAJl B
(GhopMHpOBaHUE €CTECTBEHHO-HAyYHOW KapTHHBI Mupa oOydarouierocs, B (OpMHUpPOBaHUE
YyMEHUN TPUMEHSATh HAyYHBI METOJ, TO3HAHUS TPU BBINOJIHEHUHM HMMH  YYEOHBIX
HCCIIETOBAHUM.

B ocHOBy kypca Qu3uku Ha ypOBHE CpeTHEro 00IIero oOpa3oBaHUs MOJOKEH Psi UACH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €T0 MOCTPOCHHS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEU KypC SIBJISIETCS JIOTUYECKH 3aBEPLIEHHBIM,
OH COJICPXKUT MaTepuall U3 BCeX pa3AesioB PU3NKH, BKIIIOUYAET KAaK BOMPOCHI KJIACCUYECKOM, TaK
Y COBpEMEHHON (PU3HKH.

Hoen zenepanuszayuu. B cooTBeTCTBUM C HEW MaTepuan Kypca (QU3MKH OO0BEIWHEH
BOKpYT (usmueckux Teopuil. Benymum B kypce sBisiercs (GOpMHUpPOBaHHE NPEICTaBICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Hoesa cymanumapuzayuu. EE peanuzauus npeanoiaraeT UCIOJIb30BaHUE TYMaHUTAPHOTO
MOTEeHIMaNa PU3NYECKON HAyKH, OCMBICIIEHUE CBA3U Pa3BUTUA (PU3UKH C pa3BUTUEM OOILECTBA,
a TaKXe C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMU IPOOIeMamu.

Hoea npuknaonon nanpaenennocmu. Kypc dusuku  yriayOiaEHHOTO — ypOBHS
IpeJoJiaraeT 3HaKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUN
M3YYEHHBIX TEOpU U 3aKOHOB. [Ipy 3TOM paccmaTpuBarOTCs Ha ypOBHE OOIIMX MPEICTABICHUN
Y COBPEMEHHBIE TEXHUYECKUE YCTPONCTBA, U TEXHOJIOTUH.

Hoea 3konocusayuu peanusyercs IMOCPEACTBOM BBEACHHS 3JIEMEHTOB COJCPIKAHMS,
MNOCBSIIEHHBIX AKOJIOTMYECKUM IpOoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJOIHH, a TaKke 00CYKIACHHs MpoOieM paliioHaIbHOIO MPUPOIOIOIb30BAHUS
1 DKOJIOTHYECKOU 0€30MMacHOCTH.

OcBoeHue coziep>kaHusl MPOrpaMMbl MO (PU3UKE JOJIKHO OBITh MOCTPOECHO HA MPUHIUIIAX
CUCTEMHO-/IEATEIbHOCTHOrO noaxoaa. s ¢pusuku peanusanus 3TUX NPUHIUIOB Oazupyercs
Ha MCIOJIb30BAaHUU CaMOCTOSTEIBHOIO SKCIIEPUMEHTA KaK MOCTOSIHHO JIEHCTBYIOIIEro (hakTopa
yuyeOHoro mporecca. Jnas yrayOn€HHOro ypoBHS — 3TO CHUCTEMA CaMOCTOSITEIIBHOIO
YUYEHHUYECKOT0 SKCIEPUMEHTa, BKIIOYAIOMIET0 (PPOHTAJIbHBIE YUYEHHUYECKHE ONBITHl MpHU
M3YYEHUU HOBOrO Marepuana, jabopaTopHbie pabOThl U paboThl MpakTukyma. [Ipum stom
BO3MO>KHBI J[Ba CIIoco0a peanu3aluuu (pusndeckoro npakTukyma. B nepBom citydae npakTuKyMm
npoBoauTcsa 6o B koHIEe 10 u 11 kiaccoB, mub0 mocie mepBOoro U BTOPOTO MOJIYrOaui B
KKJIOM M3 3TUX KiaccoB. BTopol cnocobd — 3To uHTErpamus padoT NpakTUKyMa B CHCTEMY
1abopaToOpHBIX pabOT, KOTOPbIE MPOBOAATCS B Mpollecce u3yueHus paszzaena (temsi). [Ipu sTom
nox paboTaMM MpakTUKymMa TOHUMAETCsl CaMOCTOATEIbHOE HCCIEOBaHHE, KOTOPOE
MIPOBOJIUTCS TIO PYKOBOJCTBY CBEPHYTOTO, 0000IMIEHHOTO BH/1a O€3 MOIIAroBO HHCTPYKIIUH.

B mporpamme no ¢gusrke cucreMa y4eHUYECKOTO dKCIIEPUMEHTA, 1a00paTOPHBIX padoT U
MpaKkTUKyMa TpeACTaBleHa €IUHBIM TepeyHeM. BplOop TemaTuku MJid HSTUX BHJIOB



YUEHUYECKUX TMPAKTUYECKUX pabOT OCYIIECTBISIETCS YYaCTHUKaMH 00pa3oBaTebHOTO
mpolecca HCX0As M3 OCOOEHHOCTEM MNOYypOYHOrO IUIAHMPOBAaHWSA W OCHAIICHUS KaOuHeTa
¢usuku. Ilpu »TOM oOecreynBaeTcsi OBIAJACHHE OOYYAIOMIMMUCA YMEHHSIMH TMPOBOJIUTH
OpsIMble M KOCBEHHbBIE HM3MEPEHUs, HMCCIECIOBAaHUS 3aBUCUMOCTEH (DU3NYECKUX BEJIMYHUH U
MIOCTAHOBKY OIBITOB 110 TPOBEPKE MPE/TI0KEHHBIX THIIOTES.

bonpuioe BHUMaHUE yAENSETCS PEIICHUI0 PAaCYETHBIX U KaYECTBEHHbIX 3a1ad. [Ipu atom
JUIsL pacU€THBIX 3a]a4 IPHOPUTETOM SIBJISIIOTCS 3a/layd C SIBHO 33/IaHHOM M HESIBHO 3a/IaHHOMU
(bU3MYEeCcKON MOJEINbIO, MO3BOJIAIONINE IPUMEHSATh U3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3jiesia Kypca, TaK U MHTErpUpysl IpUMEHEHUE 3HaHUW U3 Pa3HBIX pasfienos. s
KaueCTBEHHBIX 3aJlad [PUOPUTETOM SBISIIOTCA 3aJaHusi Ha OOBSCHEHUE/TPEJCKa3aHue
npoTeKaHus (PU3MUECKUX SBJICHHUM U MPOLIECCOB B OKPYXKAIOIIEH XKU3HHU, TpeOyrolue BhIOOpa
bu3znyeckoil MoJeNu AJiA CUTYalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TpedoBanuamu DPI'OC COO k MaTepHAIbHO-TEXHHUYECKOMY
o0ecnedeHno y4eOHoro mnpoiecca Kype (GU3MKU yriayOnEHHOTO YpOBHS HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHusl OHKEH U3y4aThCsl B YCIOBUSX NPEIMETHOro kabuHeta. B xaOunere
(¢u3uKn J0KHO OBITh HEOO0XOaUMoOe JabopaTopHOe OOOpYyIOBaHUE ISl  BBIMOJHEHUS
YKa3aHHBIX B IporpamMme Mo (pU3MKe YUYEHHUYECKHUX ONBITOB, JAOOPATOPHBIX padOT U padoT
MPaKTUKyMa, a TaKXkKe IEMOHCTPAIMOHHOE 000pYJOBaHHE.

JleMOHCTpallMOHHOE 00OopynoBaHuE (opMHUpYyeTCs B COOTBETCTBUM C MPUHIUIIOM
MUHHUMAJIBHOM JIOCTaTOYHOCTH M 00ECIEUMBAET MOCTAHOBKY NEPEUYHCIECHHBIX B IPOrpamMMe 10
(u3MKe KIHOYEBBIX JAEMOHCTpAlUi ISl KUCCIEAOBAHUS H3Yy4YaeMbIX SIBJIEHUM M TPOLECCOB,
AMITUPUYECKUX U PYHIAMEHTAJIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.

JIaGoparopHoe 00OpyIOBaHHE AJIsl YUEHHYECKUX IMPAKTUYECKUX padboT (opMupyercs B
BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M OOECHEeYMBAETCS B pacuy€re OJHOTO KOMIUIEKTa Ha JBYX
oOyuvaronuxcs. TemaTHueckue KOMIUIEKTHI J1a0OpPATOPHOro OOOPYIOBaHUS JOKHBI OBITh
MOCTPOEHBl Ha KOMIUJIEKCHOM HCIOJIb30BAaHUM AHAJIOTOBBIX U LU(POBBIX NPHOOPOB, a TaKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUI€ HU(POBBIX TaOOPATOPUIA.

OCHOBHBIMHU TIEJISIMU H3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISFOTCS:

(opMHpOBaHKE UHTEPECA U CTPEMIICHUS 00YYaIOIIUXCS K HAYYHOMY M3YyYEHUIO IPUPOIBI,
Pa3BUTHE X MHTEUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

pa3BUTHE TMPEACTABICHHMM O HAaydyHOM METOAE€ IO3HaHUA U  (POPMUPOBAHUE
MCCJIEN0BATENIBCKOTO OTHOIIEHHSI K OKPYXKAIOIUM SIBJIICHUSIM;

(opMupOBaHHE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yJbTaTa HW3Yy4eHHUS OCHOB CTPOCHUS
MaTepuu U PyHJAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHpOBaHUE YMEHUI OOBSCHATH SIBJCHUS C UCIOJIb30BAaHUEM (DU3UYECKUX 3HAHUU U
Hay4YHBIX JJOKAa3aTEIbCTB;

dbopMupoBaHrE TPEACTABICHUA O PO (DU3UKH ISl Pa3BUTHUS APYTHX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH;



pa3BUTHE TMPEACTaBICHUM O BO3MOXHBIX cdepax Oynymeld mnpodeccuoHalIbHOM
JESITeIbHOCTH, CBSI3aHHBIX C (PU3MKOH, MOJATOTOBKAa K JalbHEWIIEMy OOY4YEeHHIO B 3TOM
HaIlpaBJICHUU.

JlocTikeHre STUX IIesied 00ecreYrBaAeTCsl PEIICHUEM CIEAYIONIMX 3a7ad B MpoIecce
U3Y4YEeHUS Kypca (U3MKH Ha YPOBHE CPETHEr0 0011ero 00pa3oBaHus:

MpUOOpPETEHUE CUCTEMBbl 3HAHMUA 00 OOMmMX (U3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJIEKYISIPHYIO (DU3UKY, SJEKTPOAMHAMHKY, KBAHTOBYIO (DU3HKY
U DJIEMEHTHI aCTPO(DU3UKY;

dbopMHpoBaHrE YMEHUN IPUMEHSATh TEOPETUUECKUE 3HAHUS I OOBSICHEHUST (PU3UUECKUX
SBJICHUM B PUPOJIC U AJIS IPUHATUS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHON KHU3HU,

OCBOEHHE CIIOCOOOB PEIICHUS Pa3IUYHbIX 3a/1a4 C SIBHO 3alaHHOM (PU3NYECKON MOJEINbIO,
3a/a4, TMOAPA3yMEBAIOIIUX CAMOCTOATEIbHOE CO3JaHue (U3NUECKOM MOJENH, aJeKBATHOM
YCIIOBHSIM 3aJlaui, B TOM YHCIIE 3a7a4 HHXXEHEPHOTO XapaKTepa;

NOHMMaHuEe (U3UYECKUX OCHOB M TPHUHIMIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIMSHUS HA OKPYXKAIOIIYIO CPEIy;

OBJIAJICHUE METOAaMHU CaMOCTOATEIBHOTO IUIAHUPOBAHUS M MPOBEIEHUSA (PU3NUECKUX
AKCIIEPUMEHTOB, aHalW3a W HWHTEpPOpEeTalry HH(POPMALMH, ONpPENENECHUs TOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTara;

CO3/1aHHE€ YCIIOBUHM IJIsl pa3BUTHS YMEHUH NPOEKTHO-HCCIIEI0BATEIbCKOM, TBOPYECKOM
NEeSATENbHOCTH;

pa3BUTHE UHTEpeca K cpepaM MpoPhecCuOHAIBHON IeATEIbHOCTH, CBSI3aHHOM C (PU3HKOA.

B cootrBerctBun ¢ TtpeboBanusmu DPI'OC COO yrnyOnéHHBIA ypOBEHb HU3YUCHUS
yueObHoro mnpeamera «®dusmka» Ha ypoBHE CpeaHEro oouero oOpa3oBaHus BbIOMpaeTcs
O0OyJaroNIMMUCS, TUIAHUPYIONIMMHU TPOJOJIKEHUE 00pa30BaHUs IO CIEIHAIBHOCTAM (DU3UKO-
TEXHUYECKOTO TIpoduIs.

Ha uzydenue ¢puszuku (yriyOn€HHbBIA ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro 00pa3oBaHus
orBoautcsa 340 gacos: B 10 xiacce — 170 gacoB (5 vacoB B Henento), B 11 kimacce — 170 gacos
(5 yacoB B HefICINIO).

[Ipensaraemelil B mporpaMme 1o ¢pu3nKe NepedyeHb Ja00paTOPHBIX U MPAKTUYECKUX padboT
ABJISIETCSI PEKOMEHJIOBAaHHBIM, YYMTENb JENAeT BBHIOOpP MpOBEAEHUSA Ja0OpaTOpHBIX padoOT U
OMBITOB C YYETOM UHAMBUAYAJIBHBIX OCOOEHHOCTEN 00yUYarOIIMXCS.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Pa3znes 1. HayuHblii MeTO] NO3HAHNSI IPUPOBI.

®uzuka — QyHIaMeHTadbHas Hayka o mpupoje. HaydHblii METOA MO3HAHUS M METOIbI
UCCJIeI0BaHUS (PU3UYECKUX SBJIICHUM.

DKCIEepUMEHT U Teopus B Ipoliecce Mo3HaHus npupoabl. Habmoienue u 3kCriepruMeHT B
¢busuke.

Cnoco0bl n3MepeHus: GU3NYECKUX BEJIWYUH (aHAJOrOBble U LU(POBBIE U3MEPUTEIILHbBIE
puOOpPHI, KOMITBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpeurHocT U3MEpeHU PU3NUECKUX BETUYMH (a0COTIOTHAS M OTHOCUTEIbHAS).

MonenupoBanue (HU3MUECKUX SBICHUN U MPOLECCOB (MaTepuaibHas TOYKa, aOCOJIIOTHO
TBEPIOE TEJO, UJeadbHasl KUIKOCTb, WACAIbHBIM Ta3, TOYEYHBIM 3apsia). [umoresa.
@U3NYECKUN 3aKOH, TPAHULIBI ET0 MPUMEHUMOCTH. PU3NUECKas TEOPHS.

Pons u mecro ¢usuku B (POpMUpPOBAaHMM COBPEMEHHOM HAyYHOM KapTUHBI MHpa, B
IIPAKTUYECKOU JEATEIBbHOCTH JIFOJCH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne cunbl TOKa W HANPSDKEHHWS B LENM MOCTOSHHOTO TOKAa MPU  MOMOILIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ nudpoBoit mabopatopueit no ¢usuke. [Iprumepsl u3mepenus: GU3NIECKUX
BEJIMYMH IIPU IIOMOIIU KOMIIBIOTEPHBIX JATYUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHMYECKOro naBuxkeHusd. Cucrema
OTCYETA.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKHU.

Paanyc-BekTop MarepuanbHOW TOYKH, €ro MPOEKIMA HAa OCH CHCTEMbI KOOpIWHAT.
Tpaexkropusi.

[lepemenienue, CKOpPOCTh (CpelHssi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOpPEHHE
MaTepUAIbHOW TOYKH, UX MPOEKIUU HAa OCU CUCTEMbl KoopauHaT. CloKeHUue NepeMeneHuid u
CJII0KEHHUE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSMOJIUHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPAUHAT,
CKOPOCTHU, YCKOPEHHUSI U ITyTH MaTEPHAIIBHON TOUKH OT BPEMEHU U UX rpaduKH.

CBobOosHOE MajieHue. Y CKOpEeHHe CBOOOJHOro majeHus. J[BrmkeHue Tema, OpOIeHHOTO
MOJ, YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPJMHAT, CKOPOCTH U YCKOPEHHUS MaTepualbHOU
TOYKH OT BPEMEHU U UX rpadUKHu.

Kpusonuneinoe aemxenne. /[BmkeHne MaTeprualibHOW TOYKH 110 OKPYKHOCTHU. YTJIOBas U
nuHeHas ckopocth. Ilepwon m dactora oOpamieHus. LleHTpocTpemuTensHoe (HOpMaIbHOE),
KacaTeJIbHOE (TaHT€HIIMAJIbHOE) U TIOJIHOE YCKOPEHUE MaTEepUaIbHON TOUKH.



TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIHAIOMETP, JBUKEHHUE
CHapsAI0B, LIETIHbIE, IIeCTepEHYATHIE U PEMEHHBIE Nepeaayl, CKOPOCTHbIE TU(THI.

JHemoncmpayuu.

Mogenb cucteMbl OTCUETA, MILTFOCTPALUS KHHEMATHUYECKUX XAPAKTEPUCTUK IBUKEHUS.

CniocoObl uccie10BaHusl IBUKEHU.

Nnmoctpanys npeaenbHOro nepexo1a U n3MepeHrne MTHOBEHHOU CKOPOCTH.

[IpeoOpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B PaA3pEKEHHOM MIPOCTPAHCTBE.

HabGnronenue nBmkeHus Tena, OpOIIeHHOTro MO YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

Hanpasnenue cKOpoCcTH pu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUe MyTel, TPACKTOPUNA, CKOPOCTEN JBUKEHUSI OJTHOTO M TOTO K€ TeJla B pa3HBIX
CUCTEeMax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3ydenne HepaBHOMEPHOIO IB>KEHUS € LEIIBIO ONPEIEIICHUS] MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHus IIpU NOPSIMOJMHEMHOM PAaBHOYCKOPEHHOM JIBHOKEHUH IIO
HaKJIOHHOW IUIOCKOCTH.

HccenenoBanue 3aBUCUMOCTY ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU.

N3mepenue yckopeHHst CBOOOIHOTO MaieHus (PEKOMEH0BaHO UCIIOIb30BaHUe U(PPOBOH
naboparopun).

N3yuyenue ABMKeHUS Tea, OpOIIEHHOr0 ropu30oHTaNbHO. [IpoBepka runoressl 0 NpsMoi
[IPONIOPLIMOHAIBHON 3aBUCUMOCTH MEXIY NAJIBHOCTBIO MTOJIETA U HAYAJIbHOM CKOPOCTBIO TEJIA.

N3ydenune nBUKEHHUs TeJla 110 OKPYKHOCTH C TIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH TepUoAa OOpalieHHs: KOHMYECKOro MasiTHUKa OT €ro
ITapaMeTPOB.

Tema 2. lunamuxa.

[Tepseiit 3ak0oH HeroToHA. MHEpuManbHbie cucTeMsbl OTCUYETA. [[pUHIIMI OTHOCUTENBHOCTH
["anunes. HeunepuuanbHble CUCTEMbI OTCUETA (ONIpEeieNiEHUE, IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu cui.

Bropoii 3akoH HproToHa 1151 MaTepruaabHON TOUKHU.

Tpertuit 3axkoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON U HHEPTHOM MAcCCBI.

Cuna TsKecTH. 3aBUCUMOCTb YCKOPEHHMsI CBOOOJHOIO TMAaJeHUs OT BBICOTHI Hal
MOBEPXHOCTHIO TUIAHETHI U OT reorpaduyeckod MWUpoThl. JIBUkeHHWe HEOECHBIX Tel U HX
cryTHUKOB. 3akoHbl Keriepa. IlepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABMXKyIIerocs ¢ yCKOpeHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuna TpEHUS CKOJNBXKEHUS MU CWiIa TPEHUS IOKOS.
Koaddunument tpenus. Cuiia cCONpOTUBICHUS MPU IBHKEHUH Tella B JKUJIKOCTH WIH rase, eé
3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBUKEHUSI.



Hasnenue. 'mapocratuyeckoe nasienue. Cuna Apxumesa.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: MOAIINIHUKYN, IBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGnronenue nBu>xeHUs Tell B UHEPIUATIbHBIX U HEMHEPIHMAIBHBIX CHCTEMaX OTCUETA.

[IprHIMI OTHOCHUTENIBHOCTH.

Kauenue nByX UMIMHIPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEBHO HEMHEPIMATILHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOAECUCTBYIOLIEH MMPUITOKEHHBIX K TETY CHII C IPOU3BEAECHUEM MACChI TEa
Ha €ro YCKOPEHHE B UHEPUUAJIBbHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

N3mepenune macc 1o B3anMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U HAJCHUMU.

[lenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOsI, KAYEHUS U CKOJIbKCHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepennie paBHOAEHCTBYIONIEH CHIT MTPU ABUKEHUU OpyCKa MO0 HAKJIOHHOM TIOCKOCTH.

[IpoBepka TrUMOTE3bI O HE3aBUCUMOCTH BpPEMEHH JBWKEHUS Opycka MO HaKJIOHHOU
MJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €TI0 MacCCHhl.

UccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTHU, BO3HHUKAIONIMX B MPYXKUHE U PE3MHOBOM
obpasiie, ot ux aehopMalum.

N3yuenune ABUKEHUSI CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUil OJI0K.

N3mepenne ko3¢ duirieHTa TpeHUS 10 BEIMYUHE YTIIOBOTO KO3 (HUITMEeHTa 3aBUCUMOCTH
FTP(N)'

Uccnenoanue aBmwxkeHUss Opycka MO HAKJIOHHOW TIUIOCKOCTH C  TEPEMEHHBIM
Kod(PUIIMEeHTOM TpEeHU4.

N3ydenune nBMKEHUS rpy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOGcomoTHO TBEpaOoE Teno. [locTynaTenpHoe M BpalaTeIbHOE JIBHKEHUE TBEPJOTO Tea.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpatieHus. [lneuo cumnbl. CrnoxkeHue Cuil, NPUI0KEHHBIX K
TBEpAOMY Teny. LIeHTp TshkecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHU4eCcKre yCTpPOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, pelETyaThle KOHCTPYKIIHH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBecHs.



Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmMuKym.

Hccenenosanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLIEHUS.

KoncTpyrnpoBanne KpOHIITENHOB U PaCUYET CUII YIPYTOCTH.

N3yuyenue ycTOWYMBOCTH TBEPIOIO TN, UIMEIOIIETO TUIONIAb ONOPHI.

Tema 4. 3axonvl coxpaneHusn ¢ Mexanuxe.

NMnyneec MarepuanbHOM TOYKHM, CHCTEMBI MaTepHalIbHbIX TO4YeK. LleHTp macc cucTembl
MaTEpUAIBHBIX TOYEK. Teopema o0 IBUKEHUU LIEHTPa Macc.

HMItynbC CHIIBI 1 U3MEHEHHE HMITYJIbCa TeJIa.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE NBM>KECHHUE.

MoMEHT nMIyJbca MaTepUANIBHOW TOYKHU. lIpeacraBieHne O COXpaHEHHMH MOMEHTA
VMITYJIbCA B LIEHTPAJIbHBIX MOJAX.

Pabora cuibl Ha MajaoOM KM Ha KOHEYHOM IepemelleHuu. ['paduueckoe mpeacraBieHHe
PabOThI CHIIBI.

MOUIHOCTB CHJIBI.

Kunetnueckasi sHeprusi MarepuaibHOM Touku. TeopeMa 00 M3MEHEHUU KUHETUYECKOMN
DHEPIUU MAaTEPUAIIBHON TOYKH.

IToreHunanbHBle U HENOTEHUMANIbHBIE CWIbL. IloTeHumanbHas sHeprud. IloTeHnnanbHas
SHEprus ynpyro nedopMUpOBaHHOHN NpykUHBI. [loTeHIMabHAs SHEPTUS Tesla B OAHOPOIHOM
IrpaBUTALIMOHHOM Mose. [loTeHnumanpHas SHeprus Tena B IPaBUTAMOHHOM IIOJIE OJHOPOIHOTO
mapa (BHyTpH U BHE m1apa). Bropas kocMuueckasi CKOpocTb. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3p pabOThl HEMOTEHIUAIBHBIX CHJI C U3MEHEHUEM MEXaHUUYECKON SHEPTruu CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBuenue bepHymum ais WOCATbHON KUAKOCTH KaK CIICICTBUE 3aKOHA COXPAHEHMS
MEXaHHYECKON IHEPTUH.

TexHuyeckue ycTpoMCTBAa M TEXHOJOTMYECKHE IPOLECCHI: ABMIKEHHE PAKET, BOJAOMET,
KONEp, NPYKUHHBIN MUCTOJET, THPOCKOI, GUTYpPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

HN3mepenne MOIITHOCTH CHUJIBL.

W3meHeHue sHepruu Teja Mpu COBEPIICHUN PadOTHI.

B3aumHble npeBpallieHUss KMHETUYECKOW U ITOTCHIMAJIBHOW JHEPruy NpU JECUCTBUU Ha
TEJIO CUJIbI TSHKECTH U CUIIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Npu CBOOOIHOM Ma/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmMuKym.

N3mepenne nmnyiibea Tena o TOpMO3HOMY IIyTH.

N3mepenne cuiibl TSIru, CKOPOCTA MOAEIIH IEKTPOMOOMIISI 1 MOLUTHOCTH CHUJIBI TSTH.



CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccnenoBanue COXpaHEHHs] IMITYJIbCA TPU YIIPYTOM B3aHMMOJIEHCTBHH.

N3mepeHre KHHETHYECKON S3HEPTUU Tea [0 TOPMO3HOMY ITyTH.

CpaBHeHME U3MEHEHUS MOTECHIIUATBHOM SHEPTUH MPYKUHBI C pA0OTOM CUITBI TPEHUSL.

Onpenenenre pabOThI CUITBI TPEHUS TP IBMXKCHHUH TeJla TI0 HAKJIOHHOM MIIOCKOCTH.

Paszpnes 3. MouiekyasipHas pU3HKa ¥ TEPMOJAUHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUl.

OcHOBHBIE TIOJIOKEHHSI MOJIeKyJisipHO-KuHeTndeckol Teopun (MKT), ux ombiTHOE
o0ocHoBanue. uddysus. bpoyHoBckoe nBmkeHHE. XapakTep IBUKEHHUS U B3aUMOICHCTBUS
4yacTHI] BeuiecTBa. Moienu CTpOEHHUs ra3oB, KUIKOCTEH U TBEPABIX TN U 0ObSICHEHHUE CBOMCTB
BEIIIECTBA HA OCHOBE ATUX Mojelie. Macca u pazMepsl MoJiekyl (atomoB). KomuuectBo
BeniecTBa. [locrosaanas ABorapo.

TennoBoe paBHOBecue. Temmneparypa u cnocoObl e€ uzmepenus. lllkana Temnepartyp
Lenbcus.

Mopgenpr HIEATBHOTO ra3a B MOJEKYISIPHO-KMHETUYECKOM TEOPHUM: 4YacCTHIBI rasa
JIBUKYTCSI XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

l'azoBble 3akoHBbl. YpaBHeHue MenneneeBa—Knamnelipona. AOCONIOTHAs TeMIieparypa
(wkana Temnepatyp KenbBuna). 3akon J[lanproHa. M3ompomecchl B uaeaqpHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BenlecTBa. ['paduueckoe npeacraBieHrne H300poLeccoB: U30TepMa,
n30xo0pa, u300apa.

CBs3p MEXIYy HNAaBICHUEM M CpPEIHEW KUHETUYECKOW DHHEPIHEN IOCTYNATEIbHOIO
TEIUIOBOTO JIBWKEHUS MOJIEKYJ HJEaJbHOIO raza (OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-
KMHETUYECKOW TEOPHH HJICAJIBHOTO Ia3a).

CBsi3b  aOCOJIIOTHOM — TeMMepaTypbl TEPMOAMHAMUYECKONM CHUCTEMBI CO CpeaHel
KMHETUYECKOU SHEPTHUEN MOCTYNAaTeIbHOTO TEMJIOBOTO JIBHXKEHUSI €€ YacTHll.

TexHnueckue yCTpPOMCTBA W TEXHOJIOTMUECKHE TMPOLECChl: TEPMOMETP, OapoMerp,
MIOJIy4YeHHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu.

Mopaenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUKEHUS.

Hubdy3ust :KUIKOCTEH.

Mogens onsita llTepHa.

[IputsxeHne MOIEKyII.

Mojenu KpUCTAUINYECKUX PELIETOK.

Habmonenue u ucciaenoBaHue H30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHUS TEIUIOBOTO PaBHOBECHS MPU TEINIOOOMEHE MEXKTY
rOpsAYEr U XOJIOAHOU BOJOU.



N3ydyenne u30TEpMUYECKOro Tporecca (PEeKOMEHJOBAHO HCIOIb30BaHUE LHU(PPOBOIA
naboparopun).

N3ydyeHnne n30XopHOTO mpoiecca.

N3yuenune nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass  (TJ[)  cucrema.  3agaHMe  BHENIHUX — YCIOBUH  JJId
TEPMOJMHAMUYECKOM CHCTEMbl. BHemHue u BHyTpeHHUE mnapameTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHUS BEJIMYUH, ONKCHIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepMoguHaMuky. CaMONPOU3BOJIbHAS peJaKcalns TEPMOIMHAMUYECKON
CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mogens uaeanpHOro rasa B TEPMOJMHAMHKE — CHUCTEMa YpPaBHEHUH: YypaBHEHUE
MenneneeBa—KnamneiipoHa U BbIpaKEHUE ISl BHYTPEHHEW SHEPTHUH. Y CIOBUSI PUMEHUMOCTHU
ATOM MOJENM: HHU3Kas KOHIIEHTpaIus 4YacCTUIl, BBICOKHE TeMIlepaTyphl. Bripaxkenue mis
BHYTPEHHEU 3HEPryuu 0JHOATOMHOTO UJEaIbHOTO rasa.

KBazucrarnueckue 1 HECTaTUYECKHUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMOIMHAMUKe. Beruncienue padoTsl o rpaduky mpoiiecca Ha
pV-nuarpamme.

Teruonepenadya Kak croco0 H3MEHEHHS BHYTPEHHEH OSHEPrUU TEpMOAMHAMUYECKON
cucteMsbl 0e3 coBepuieHus1 paboThl. KOHBEKIKSA, TEMIONPOBOIHOCTD, U3TyYEHUE.

KomnuectBo Temnorel. TemoéMKOCTh Tena. YaeiapHas M MOJSIpHAs TEIUIOEMKOCTH
BellleCTBA. YpaBHeHUE Maliepa. YenbHas TEIJioTa cropaHusi TommBa. Pacu€r kommuectBa
TETJIOTHI TIpH Tertonepenaye. [lonsarue 06 annadbaTHOM mporecce.

[lepBbIil 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas sHeprusa. KonnuecTBo TemnoTel U padbora
KaK MEpbl U3BMEHEHUSI BHYTPEHHEN YHEPTUH TEPMOJIUHAMUYECKON CUCTEMBI.

Btopoii 3akOH TepMOAMHAMUKHK Ji1 PABHOBECHBIX MPOLIECCOB: YEpe3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJIMHAMHUYECKOW CUCTEMBbI MPOXOJUT €IWHCTBEHHAs ajuadara.
AOcoI0THas TeMIepaTypa.

BTopoii 3aKOH TepMOJAMHAMUKHU IS HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXHO MeEpeaTh
TEIUIOTy OT 0oJiee XOJOAHOro Teida K Oosiee HarpeTtomy Oe3 kommeHcanuu (Kiaysuyc).
HeobOpatuMocTs pUpOAHBIX TIPOIIECCOB.

[TpuHnmb! nevctBus TeruioBbix MamuH. KIT/.

Maxkcumansaoe 3nauenue KII/I. Hukn Kapho.

DKOJIOTMUECKHE ACTIEKThI UCIIOJIb30BAHUS TEIUJIOBBIX JBUTareneil. TemnoBoe 3arps3HeHue
OKPYXKarOUIEN CPEIbL.

TexHuyeckre ycTpoCTBa U TEXHOJOTHMUYECKHE MPOILIECCHI: XOJOIUIBHUK, KOHAUIMOHED,
JU3ENbHBIN W KapOIOpaTOPHBIA JBUTATENH, TapoBas TypOWHA, TOJYYCHHE CBEPXHU3KUX



TeMmneparyp, YTWIH3alUs «TEIJIOBBIX» OTXOJOB C HCIOJIb30BAHHEM TEIUIOBOIO Hacoca,
YTHIIA3AIMA OMOOPTaHMYECKOTO TOTUTMBA JJIS BHIPAOOTKH «TEIJIOBOI U AJIEKTPOIHEPTHUH.

JHemoncmpayuu.

N3menenue Temneparypsl pu aanadaTuiyeckoM paclIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEINIOEMKOCTEN BEIIECTB.

CnocoObl U3MEHEHMS] BHYTPEHHEW SHEPTUU.

NccnenoBanue annadbaTHOTO Ipolecca.

KomnproTepHble MOJIEIN TEMIIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenne yaenpHON TEIIIOEMKOCTH.

Hccenenosanue nporecca OCTbIBaHUS BEIIECTBA.

NccnenoBanue annadbaTHOTO TIpolecca.

N3ydeHne B3aMMOCBA3U YHEPTHH MEXKMOJICKYJISIPHOTO B3aMMOJICHCTBUSL U TEMIIEPATYPHI
KUIICHUS KUJIKOCTEM.

Tema 3. Acpecammnibie cocmoanus eéewjecmea. Pazosvie nepexoowvl.

[TapooOpa3oBanue u KoHAeHcanus. McmapeHue © KUIMeHWE. YJielbHas TeIioTa
apooOpa3zoBaHUsI.

HacelllleHHBIE ¥ HEHAChIIIEHHbIE Tapbl. KadecTBEHHAas: 3aBUCHUMOCTh IUIOTHOCTH H
JABJICHUSI HACBIIIICHHOTO Tlapa OT TeMIepaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACKHIIIICHHOTO
napa. 3aBUCUMOCTh TEMIIEPaTypbl KUTICHUS OT JaBJICHUS B )KUIKOCTH.

BnaxxnocTh Bo3yxa. AOCOTIOTHAS U OTHOCUTEINbHAS BIIAKHOCTD.

TBépnoe teno. Kpucrammmyeckue u amopdHbie Tesla. AHU30TPONHS CBOMCTB KPUCTAILIOB.
[1naBneHue u KpucTaIU3anus. Y ieiapHas Teriora miasiaeHus. Cyomumanus.

Hedbopmanuu TBEpHoOro tena. Pactskenue u cxarue. Casur. Moayns FOnra. Ilpenen
yapyrux aedopmanuil.

TeroBoe pacimupeHue KUIKOCTENH U TBEPIBIX Tell, 00BEMHOE U JIMHEHHOE pacIIupeHue.
AHrapMOHM3M TEIUIOBBIX KOJIEOAHWUN YaCTHI] BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIUPEHUS
TeJ (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3HEeprun B (hpa30BbIX MEPEX0/IAX.

VYpaBHeHuUE TEMI0BOTO OanaHca.

[ToBepxHocTHOE HaTsHKeHHE. KodpdUIIMEHT MOBEPXHOCTHOTO HaTsKeHUs. KanusisipHbie
siBJICHUs. JlaBieHHE O] UCKPUBIIEHHOM MOBEPXHOCTHIO )kuakocTu. Dopmyna Jlammaca.

TexHuyeckre yCTPONCTBA W TEXHOJIOTMYECKHUE TMPOIECCHI: JKUAKWE KPUCTAJLIHI,
COBPEMEHHBIE MaTECPUAIBI.

Jemoncmpayuu.

TeruoBoe pacmupeHue.

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenue. Kunenue npu noHM>X€HHOM TaBJICHUM.



N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMM.

CmauunBaHue.

KanumnspHsie siBaeHus.

Mopenu HEHbIOTOHOBCKOM JKHIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccenenosanne HarpeBaHus U IUIABJICHUSA KPUCTANINYECKOTO BEIIECTBA.

Buasr nepopmanmii.

Habmronenue Mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepenne yaenpHON TEMIOTHI IIABJICHHUS JIBJA.

N3ydeHune CBOMCTB HACBILICHHBIX [1apOB.

N3mepenue aOCoIIOTHOM BIaKHOCTH BO3/yXa U OLIEHKA MAacChl HapOB B IOMEILLICHUH.

N3mepenune koadduiimeHTa moBepXHOCTHOTO HATSHKCHUSL.

N3mepenne monyns FOwnra.

HccnegoBanue 3aBUCUMOCTH Ae(OpMaliiid pe3MHOBOrO 00pa3la OT NPHIOKEHHOU K HEMY
CUJIBI.

Paznen 4. JiekTpoauHaAMUKA.

Tema 1. dnexkmpuueckoe none.

DJeKTpU3auMs Tell U €€ MPOSBICHUS. DNEKTPUUYECKUM 3apsi. [[Ba BHIA DIEKTPUUYECKUX
3apAnoB. [IpOBOAHMKM, NMAIEKTPUKA U IOIYNPOBOJHHUKHU. DJIEMEHTAPHBIN 3JIEKTPUYECKUN
3apsAl. 3aKOH COXPAaHEHHUs dJIEKTPUUECKOTO 3apsaa.

B3aunmoneiictBue 3apsiaoB. Toueunsle 3apsanbl. 3akoH Kynona.

DnekTpudeckoe nose. Ero necTere Ha 3JIEKTPUYECKHUE 3aPSIbl.

Hanpsixénnocts anektpuueckoro mnods. IIpoOHbiii 3apsn. JluHum Hanpssk€HHOCTH
ANEKTPUUECKOro nojsi. OQHOPOIHOE IIEKTPUUECKOE TOJIE.

IToTeHIMaNBHOCTD AIEKTPOCTATUYECKOrO NOJIsl. Pa3HOCTh MOTEHUMANIOB U HANPSKEHUE.
[loreHnmanbHass  JHEpruss  3apsAa B DIEKTPOCTAaTHYECKOM — moje.  lloreHnman
ANEKTPOCTATUYECKOr0 Mojs. CBA3b HANPSOHKEHHOCTU MO W PA3HOCTH NOTEHUMAJIOB IS
ANEKTPOCTATUYECKOTO MOJIs (KaK OTHOPOJHOTO, TAK U HEOJTHOPOHOTO).

[IpuHIMD CynepnoO3UIIMU SIIEKTPUUECKUX TTOJIEH.

[Tone Touewynoro 3apsima. Ilosne paBHOMepHO 3apsikeHHOUM cdepsl. [lone paBHOMEpHO
3apsHKEHHOTO 1Mo 00bEéMy miapa. [lonme paBHOMEpPHO 3apsiKEHHONW OECKOHEUHOW IUIOCKOCTH.
KapTtunb! muHA HAaNPsKEHHOCTU ATUX MOJIEW U SKBUNOTEHIIMAIBHBIX IOBEPXHOCTEN.

IIpoBOAHUKH B AIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECUS 3aPsI0B.

JIMDIEKTpUKU B DJIEKTPOCTATHYECKOM 1nosie.  JIudnmekTpuueckas INPOHULIAEMOCTh
BEILIECTBA.



KongeHncatop.  DNeKTpOEMKOCTb  KOHAEHCATOpa. DNeKTpOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOPA.

[TapannensHoe  coeauHeHMe  KOHAEHcCATOpoB.  IlocinemoBaTenpbHOE — COEIMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

JIBr>KeHHE 3apsoKEHHOW YaCTUIBI B OJJHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuyeckre yCTpOMCTBA W TEXHOJIOTMYECKHUE IPOLECCHI: AIEKTPOCKOIL, JJIEKTPOMETD,
AJNIEKTPOCTATUYECKAs 3aIlUTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB, KOHACHCATOPHI, reHepaTop Ban
ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIIEKTPOMETPA.

DIEeKTpUYECKOE T0JIE 3APSIKEHHBIX LIAPUKOB.

DNeKTpUYECKOe N0JIE ABYX 3aPSKEHHBIX IUIACTHH.

Monens anexTpoctaTuueckoro reueparopa (Ban ne I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpONCTBO U AEUCTBUE KOHJAEHCATOPA IOCTOSIHHOM ¥ IEPEMEHHONU EMKOCTH.

3aBUCUMOCTb  JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcCAaTopa OT IUIOMAAU IUIACTHH,
PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHCATOPa.

3apsiaKa U pa3psiKa KOHIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomeol, npaKmuKym.

OneHka ciiI B3aUMOJICUCTBUS 3apSKEHHBIX TEI.

HabGutoieHue npeBpallieHust 3HEpTUr 3apsDKEHHOTO KOHJIEHCATOpa B SHEPTHI0 U3IIyUYEeHHUS
CBETONOAA.

N3ydenune npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenre pa3HOCTHM MOTEHUMATIOB (HANpsDKEHHs) TMpPU  [OCIEI0BATEILHOM
COCIMHEHNH KOH/IEHCATOPOB.

Hccnenosanue pa3zpsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

YcnoBus  CylIECTBOBAHMS IIOCTOSIHHOIO  JJIEKTPUYECKOro TOKa. McrTounumkm ToOKa.
Hampsixenune U u DJ1C €.

3akoH OMa JiJ1g yyacTKa LeTHu.

DJIEKTPUYECKOE  CONPOTUBIICHHE.  3aBUCHMOCTb  CONPOTHUBIEHUS  OJHOPOJIHOIO
IIPOBOAHUKA OT €ro JUIMHBI M IUIOIIAAM ITONIEPEYHOTO CEYEHHUs. YIEIbHOE CONPOTHUBIICHUE
BEILIECTBA.

IlocnenoBarenbHOE, NapauIeIbHOE, CMELIAHHOE COCIMHEHWE IPOBOJHMKOB. Pacuér
pa3BeTBIEHHBIX AekTpuueckux uenei. [Ipasuna Kupxroda.



Pabota snexkrpuyeckoro Toka. 3akoH /[xoyns—Jlenua.

MOIIHOCTB NEKTPUUECKOro TOKa. TeraoBasi MOIHOCTD, BbIAEIsAEMAasl HA PE3UCTOPE.

OJIC ¥ BHYTpeHHEE CONPOTUBICHHWE MCTOYHHMKA TOKa. 3akoH Owma i TOJHOM
(3aMKHYTOI) 37IeKTpUUECcKOM eny. MolHoCcTh ncTOYHMKA ToKa. KopoTkoe 3aMbikaHue.

KoHaeHcaTop B ey MOCTOSIHHOTO TOKA.

TexHnueckue yCTpPOWCTBA W TEXHOJOTMYECKHE IPOLIECCHl: aMIEpPMETpP, BOJIBTMETP,
peocTart, CYETUUK IIEKTPUIECKON IHEPTHH.

Jlemoncmpayuu.

M3mepenne CUilbl TOKA U HAIIPSDKEHUS.

HccenenoBanue 3aBUCHMOCTM CWIBI TOKAa OT HANPsDKEHHsT [UISL  PE3UCTOPA, JIAMIIBI
HaKaJIMBaHUS U CBETOJIUOAA.

3aBUCUMOCTh COIPOTHUBJICHHS LWJIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOLIAIH
IIONIEPEYHOr0 CEYECHMS U MaTepraa.

HccnenoBanue 3aBUCUMOCTH  CHIJIBI TOKa OT CONPOTHBIICHHMS IIPU IOCTOSHHOM
HaIpsHKECHUU.

[Ipsamoe m3mepenne DJIC. KopoTkoe 3aMblKaHUE TaJIbBAHMYECKOTO AJIEMEHTa U OLICHKA
BHYTPEHHETO CONPOTUBIICHHUS.

Cnioco6bl coenuHeHust UICTOYHUKOB Toka, JJ1C GaTtapeil.

HccenenoBanue pa3HOCTH IMOTEHIMAIOB MEXKY IOJIFOCAMU UCTOYHMKA TOKA OT CHJIBI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccenenoBaHue CMEIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue yaenbHoro COnpoTUBIICHUS IPOBOIHHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS JUIS1 JIAMITbl HAKAJIMBAHMSL.

VYBenuueHue npejesia u3MepeHus ammnepmerpa (BoJabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

HccnenoBanne 3aBucuMoctd OJIC TampBaHMYECKOrO 3JEMEHTa OT BPEMEHM IpU
KOPOTKOM 3aMBbIKaHUU.

HccnegoBanue pa3HOCTH MOTEHIMATIOB MEXKY MOJIIOCAMU UCTOYHMKA TOKAa OT CHJIbI TOKa
B LICTIH.

HccnegoBanue 3aBUCUMOCTHU TTOJIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toxu 6 pa3iuuHbix cpeoax.

DOnexkTpuyeckas NPOBOJUMOCTh Pa3jIUYHBIX BEIIECTB. OJJEKTPOHHAS IPOBOJMMOCTH
TBEPIBIX  METAUIOB.  3aBHUCHUMOCTb  CONPOTUBIEHUS  METANIOB  OT  TEMIIEpaTyphl.
CBepXnpoBOIUMOCTb.

DNeKTpuYeCKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAass W NPUMECHAs MPOBOAMMOCThH IOJXYINPOBOAHHUKOB.
CgoiictBa p—N-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.



DNEKTPUYECKUA TOK B AJIEKTPOJUTAX. DNEKTPOJUTHUUECKAs NUCCOLUMALUS. DJIEKTPOIIU3.
3akoHbl Dapazest s AIEKTPOIU3aA.

OnexkTpuyeckuid TOK B Tazax. CaMOCTOSTENbHBIA M HECAMOCTOSATENBbHBIA pa3psi.
PaznuuHbie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckne yCTpOHCTBA M NPAKTUYECKOE NPUMEHEHUE: Ta30pa3psaHbIE JIAMIIBI,
AJIEKTPOHHO-JTy4eBasi TpyOKa, MOIYIPOBOJAHUKOBBIE MPUOOPHI: U0, TPAH3UCTOP, POTOANO,
CBETO/AMOJ, TallbBaHWKA, pa(UHUPOBAHWE MEIW, BBILJIABKA AJIIOMUHUSA, >3JIEKTPOHHAs
MUKPOCKOTIHSI.

Jlemoncmpayuu.

3aBUCHUMOCTh CONPOTHUBJICHUSI METAJJIOB OT TEMITEPATYPBI.

[IpoBOIMMOCTB AIEKTPOIUTOB.

3akoHbl nekTpoau3a Papanes.

HckpoBo# paspsia U MPOBOAUMOCTE BO31yXa.

CpaBHeHHE IPOBOAMMOCTH METAJUIOB U ITOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI NPOBOAMMOCTbD TMOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HaOnronenue anexTposusa.

N3mepenue 3apsiia OAHOBAJIEHTHOTO MOHA.

HccenenoBanue 3aBUCHMOCTH CONIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH THOJA.

Du3nYecKUuil NPaKTUKYM.

Crioco0bl u3mMepeHus: pU3NUIEeCKUX BETUUHH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENIbHBIX NPUOOPOB U KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  MOTPEIIHOCTH U3MepeHud  ¢uznueckux BeauyuH. OlleHKa T'paHHULl
MTOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHHUH, MCCIENOBAHUN 3aBUCUMOCTEH (DU3NUECKUX
BEJIMUMH, MPOBEpPKa MPEJIOKEHHBIX TMIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMATUYECKUX
paznenax «Y4eHHUYEeCKU IKCIIEPUMEHT, J1abopaTopHbIEe PaOOTHI, TPAKTUKYM)).

MexnpeaMeTHbIe CBSA3M.

N3yuenue kypca ¢pusuku yriay0iaéHHOro ypoBHs B 10 kiacce ocymiecTBISIETCS C yU4ETOM
collepKaTeNIbHBIX MEXIPEIMETHBIX CBA3€H C KypcamMH MaTE€MaTUKH, OHOJOTUU, XUMUHU,
reorpaduu ¥ TEXHOJOTHH.

Meosicnpeomemnule noHaAmMUA, C6A3AHHbBIE C UIYUCHUEM MEMOO06 HAYYHOZ0 NO3ZHAHUA:
ABJICHHE, HAy4dHbId (akT, runore3a, Qu3nMyeckas BeIWYMHA, 3aKOH, TEOpus, HAOIIOIECHHE,
AKCIIEPUMEHT,  MOJEJIHMPOBAHUE,  MOJAENb, H3MEPEHHE, MOrPEIIHOCTH  U3MEPEHH,
HU3MEpUTENbHBIE MPUOOPHI, (P POBast TaOOpaTOPHUS.

Mamemamuxka: penieHue CcUCTeMbl ypaBHeHUW. JluneliHas ¢yHkums, mnapabodna,
runepOona, ux Tpaduku U CBOMCTBA. TpuUTOHOMETpHYECKHE (YHKIIMU: CHHYC, KOCHHYC,



TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO. BEKTOPHI M MX MPOEKUUU Ha
OCH KOOpJMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHUE B KUBOM mpupoae, 1uddysus, ocMoc, TeII000MeH
KUBBIX  OPraHM3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXarollew  cpedbl, yTUIM3aLus
OMOOPraHMYECKOTO TOIIMBA I BBIPAOOTKU «TEIJIOBOM» M 3JIEKTPOIHEPTUHU, TOBEPXHOCTHOE
HATSHKEHUE U KalIWJUISIPHBIE SIBJIEHUS B IPUPOJIE, JIEKTPUYECKHE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusa: JUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHasl Macca, MOoJy4eHHe HaHOMAaTEepHalOB, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJl, JKUIKOCTEH
U Ta30B, XHUJIKUE KPUCTAJIbI, JJEKTPUUECKHE CBOWCTBA METAJUIOB, 3JIEKTPOIUTHUYECKAs
JUCCOLMAIMS, TaIbBaHUKA, dJIEKTPOHHAS MUKPOCKOIIHSI.

TI'eozpaghus: B1axxHOCTH BO31yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpa3zoBaHue ABMKEHUM ¢ UCIOJIb30BAHUEM MEXAHU3MOB, YUET CyXOTIO
U OKUJKOTO TpPEHUS B TEXHHUKE, CTAaTUYECKHE KOHCTPYKUMU (KPOHIITEWH, peméryaThie
KOHCTPYKLIMU), HCIOJB30BaHUE 3aKOHOB COXPAaHEHMs MEXaHUKH B TEXHHMKE (THPOCKOIL,
BOAOMET W [Ipyrue), ABUTATENIb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOUIIbHUK, KOHJIUIIMOHEDP, TEXHOJIOTHH MOJyYEeHHs] COBPEMEHHBIX MaTepUaioB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJIOTMH,  JIEKTPOCTATHYECKas  3aluTa,  3a3eMJICHHE
AJIEKTPONPUOOPOB, ra30pa3psAHbIE JAMIIbI, TOJIYIPOBOJIHUKOBBIE IPUOOPHL, T'AJIbBAHUKA.

11 KUIACC

Paznen 4. JiaekTpoauHAMMKA.

Tema 4. Macnummnoe noe.

B3auMopelicTBHE MOCTOSIHHBIX MArHUTOB M TMPOBOJHUKOB C TOKOM. MarHuTHOE MOJIE.
Bektop MarmuTHOM wuHAYKOMU. [IpuHOMD Cynepno3unuyM MarHUTHBIX ToJjed. JIuHum
MarHUTHOW UHIYKIIUH.

MaruutHoe mojie MPOBOJHUKA C TOKOM (MPSAMOr0O MPOBOAHMKA, KATYIIKHM U KPYTrOBOTO
BUTKA). OnbIT Dpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHma, e€ HampaBji€HHE WU MOIYdb. JIBM)KEHHE 3apsyKCHHOM YacTHIIBI B
OJTHOPOJHOM MarHuTHOM mose. PaGora cuibl JlopeHiia.

MarnautHoe noJsie B BemectBe. DeppoMarHeTuky, rnapa- U IMaMarHeTUKH.

TexHndeckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHl: MPUMEHEHUE IMOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, SJIEKTPOABHUTaTENh SKOOU, yCKOpHUTEIU
3JIEMEHTaPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHMII MHIYKIIMM MarHUTHOTO TIOJISI TOJIOCOBOTO M IMOJKOBOOOpPa3HOTO
MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHUNA MarHUTHOM WHAYKUWU TOJS JJIUHHOTO TMPSIMOTrO MPOBOJAHUKA H
3aMKHYTOT'O KOJIBLIEBOTO MMPOBOJIHUKA, KATYILIKU C TOKOM.



B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

Hab6nronenue aBmxeHUs Myyka 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIUn ASUCTBUS ANEKTPOUIMEPUTEILHOTO TPUOOPA MATHUTOAIEKTPHUUECKOM CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanre MarHuTHOTO TOJIS TOCTOSTHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB heppOMarHeTUKOB.

Hccnenoanue AeiCTBUS OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Ammepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHrne MarHUTHOM MHIYKIIMA Ha OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBneHHe SNEKTPOMArHUTHOW HMHAYKIUU. [ToTok BekTOopa MarHuTHOM wHAYKUuU. DJC
MHIYKIUU. 3aKOH JJIEKTpOMarHuTHOM MHAykuun Dapanes. BuxpeBoe alIEKTpUUYECKOE IOJIE.
Toxku Dyxo.

OJIC nHAYKIMY B POBOJIHUKE, IBMKYIIEMCS B OJTHOPOJHOM MarHMUTHOM TIOJIE.

[Ipasuio Jlenua.

NunyktuBHOCTh. Karymika WHIYKTMBHOCTH B LIENM IOCTOSIHHOTO TOKAa. SIBIEHUE
camonHAyKIuu. DJIC caMOMHIYKIUN.

DHEprusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHuueckue yCTPOMCTBA M TEXHOJIOTMUYECKHE MIPOLECCHl: MWHIAYKIMOHHAS II€Yb,
COJICHOM/I, 3allIUTa OT 3JEKTPU3ALMHU TEJl IPU JBUKEHUU B MATHUTHOM T0JI€ 3EMIIH.

Hemoncmpavyuu.

HaGnronenue siBneHust 2I€KTpPOMarHuTHOM MHIYKIIMH.

Uccnenosanne 3aBucumoctd DJC MHAYKIUM OT CKOPOCTH HU3MEHEHUS MAarHUTHOTO
IIOTOKA.

[IpaBuino Jlenna.

[Tanenuie MarauTa B aTFOMUHUEBOM (MEeIHOMN) TpyOe.

SIBrieHME CAMOMHIYKIIUH.

Uccnenosanne 3apucumoctd IJ[C caMOMHIYKIIMU OT CKOPOCTU M3MEHEHHS CUJIbI TOKA B
LIETIN.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npAKMUKym.

HccnenoBanue sSBICHUS SJIEKTPOMAarHUTHOM MHIYKIIHAH.

Onpenenenne MHIYKIMU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue siBiIeHUS] CAMOUHAYKIIHMH.

CO6opka MozI€TH 3JIEKTPOMAarHUTHOTO TeHEPATOPA.

Paszpnes S. KosieOanusi M BOJIHBI.



Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cuctema. CBOOOAHBIE KOJIEOAHMUS.

I'apmonnyeckue  koneOanus. KuHemarnueckoe W~ JUHAMHUYECKOE  OIMCaHHUE.
DHepreTu4yeckoe ONHUCaHue (3aKOH COXpaHEHHWsS MEXAaHWYeCKOW sHepruu). BeiBon
JUHAMMYECKOTO ONMCAaHUS TapMOHMYECKMX KOJeOaHMH M3 UX DHEPreTUYEeCKoro u
KHHEMAaTUYECKOTO ONKCAHMUS.

Ammuntyaa u (dasza konebanuii. CBsi3b aMIUIMTYABI KOJIEOAHUM HMCXOJHOW BEITUYMHBI C
aMIUIATYy1aMU Kosie0aHull €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u yacrora kosnedanuil. [lepuoa Manbix CBOOOAHBIX KOJIEOAHUN MAaTEMAaTUYECKOTO
MasiTHUKA. [leprnon cBOOOAHBIX KOJIEOaHU PYKMHHOTO MasiTHUKA.

[lonsiTie o 3aryxaomux KojebaHusax. BoiHykneHHsle konebanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BUJ PE30HAHCHOW KpUBOW. ABTOKOJIEOAHUS.

TexHnuecKkue yCTpPOWCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: METPOHOM, Yachl, Kaydellu,
MY3bIKaJIbHbIE HHCTPYMEHTBI, ceiicMorpad.

Jemoncmpayuu.

3anuch K0y1e0aTeIbHOrO IBMKCHHUS.

HaGnronenue He3aBUCUMOCTH MEPUO/1a MAJIbIX KOJIEOAHUM rpy3a HA HUTH OT aMIUTUTYBI.

HccnenoBanue 3aTyxarolux KojiedaHUi U 3aBUCUMOCTH Nepuoaa CBOOOJHBIX KOJIeOaHU
OT COIIPOTHBIICHHUS.

HccnenoBanue kosneOaHWW rpy3a Ha MAacCMBHOM NpPYXUHE C LEIbI0 (POPMHUPOBAHUS
MPEACTABICHUI 00 HI€abHON MOJIENN NPY>KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPU KOJIeOaHUIX I'py3a Ha MpY>KUHE.

HccnenoBanue BbIHYKIECHHBIX KOJICOAHUH.

Habmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSIHOTO U IPYKUHHOTO MasiTHUKOB.

N3ydeHne 3aKkOHOB ABM>KEHUS TeNa B X0JI€ KOJIeOaHUI Ha ypyrom mojiBece.

N3yuyeHue ABMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUH B PY>KMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUSI aMITUTY/IbI 3aTyXaIOIIUX KOJIEOAHUIA.

UccnenoBanue BoIHYXACHHBIX KOJICOAHMIA.

Tema 2. dnekmpomazcHumHnule Ko1edanus.

Konebarenbupiii  koHTYyp. CBOOOJHBIE DSJEKTPOMArHUTHBIC KOJICOAHUS B HJI€ATHLHOM
KojebarenbHOM KoHType. @opmyna Tomcona. CBsA3b aMIUIMTYAbl 3apsiia KOHAEHcaTopa ¢
aMIUTUTYJI0M CUIIBI TOKA B KOJI€0AaTeTbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTUH B HI€aTbHOM KOJIE0aTEIbHOM KOHTYpE.

3aryxaoiue 3JIEKTPOMAarHUTHbIE KoyieOaHUs. BbIHYXIEHHBIE 3JIEKTPOMAarHUTHBIC
Kosie0aHusl.



IlepeMeHHbII TOK. MOIIHOCTh MNEPEMEHHOIO TOKA. AMIUIUTYAHOE W JEHCTBYIOLIEE
3HaYeHUE CUJIbl TOKA M HAMPSKEHUS MPU Pa3IMyHON (Popme 3aBUCUMOCTH NMEPEMEHHOTO TOKa
OT BPEMEHH.

CunyconanbHbId IEPEMEHHBIN TOK. Pe3nucTop, KOHIEHCAaTOp U KaTyIllKa HHAYKTUBHOCTH
B LIETIM CUHYCOMIAJIBHOTO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HAIIPSKEHUI.

Wneanpubiii Tpancopmarop. [IpousBoacTBo, nepenada u noTpeOIeHUE IIEKTPUUECKOM
DHEPIUHU.

DKOJIOTUYECKUE PUCKHU IPU MPOU3BOJACTBE AEKTPOIHEPrun. KynbTypa HCIOIB30BaHUSA
ANEKTPOIHEPTHH B TOBCETHEBHOM )KU3HH.

TexHuyeckne yCTpOHCTBA M TEXHOJOTHYECKUE IPOLECCHI: DJIEKTPUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUH JIEKTpOIiepeay.

JHemoncmpayuu.

CBOOOHBIE JIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBHCHUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUI OT MHIYKTUBHOCTU U EMKOCTH KOHTYpa.

OcummorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

I'eneparop He3aTyXarOMKX IEKTPOMArHUTHBIX KOJIEOAHHI.

Mopenp 3JIEKTPOMarHUTHOTO TEHEPATopaA.

BoinyKeHHbIE CUHYCOMIaIbHbIE KOJICOaHMSL.

Pesucrop, karymka HHAYKTUBHOCTH Y KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onaHc mpu mocnenoBaTENbHOM COEAMHEHUH PE3UCTOPA, KATYIIKHM WHIAYKTHBHOCTH M
KOHJIEHCATOPA.

VY CcTpolCcTBO U IPUHITUI IEUCTBUS TpaHCPOopMaTopa.

Mopneinb TMHUY 3JIEKTPONEPEIaUn.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

Nzyuenue tpanchopmaropa.

HccnenoBanne nepeMEHHOTO TOKa 4Yepe3 MOCIEN0BATENBHO COEAUHEHHBIE KOHIAEHCATOD,
KAaTyLIKy ¥ pE3UCTOP.

HabutoieHue 31eKTpoOMarHiTHOTO PE30HaHCa.

HccnenoBanue paboThl MCTOUHUKOB CBETA B IIEMU MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepednble W MNpOIOJIBHBIE
BOJHBL. [lepron, ckopocTh pacpocTpaHeHus U JUIMHA BOJHBL. CBOMCTBA MEXAHUYECKHUX BOJIH:
OTpakeHue, MpeoMIIeHre, UHTephEpeHITUS U TUPPAKITHUS.

3Byk. CkOpocTh 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUSI M3IIYUYEHUS BJIEKTPOMAarHUTHBIX BOJIH. B3anMHas
OpHEHTAaLMs BEKTOPOB B AJIEKTPOMATrHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMarHUTHBIX  BOJIH: OTPAXKEHHE, IPEIOMIICHUE, MOJsIpU3anus,
uHTEephepeHIus U 1udpaxus.



[IIxkana »1M€KTPOMArHUTHBIX BOJIH. [IprMeHeHHe 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IprHIMIBI pagnuOCBs3U U TeNeBUACHUA. Panronokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHuyeckre yCcTpOWCTBA M NMPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIIbHBIE MHCTPYMEHTHI,
pagap, paguONpPUEMHHUK, TEIEBU30p, aHTeHHa, TeinedoH, CBYU-neub, yabTpa3ByKoBas
JUArHOCTUKA B TEXHUKE U MEIMIIVHE.

Jlemoncmpayuu.

OO0pazoBaHue U pacpoOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHU.

Habmoienue oTpaskeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nnatepdepennnn u qudpakiny MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoucTBa ynbTpa3ByKa U €r0 NPUMEHEHHE.

HaGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYJIOM M YacTOTOM
KOJIeOaHUu.

HccnenoBanue  CBOWCTB — DJIEKTPOMAarHUTHBIX — BOJIH:  OTpPaKCHHWE, IPEJIOMIICHUE,
noJisipu3anus, IuPpaxius, UHTEpPEpeHIHs.

OGHapyxeHue nHPpaKpacHOro U yIbTpadhrOIECTOBOTO U3ITYUEHUMH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3yuyenue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuyeHue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuka.

[IpsiMmonuHetHOE pacnpoCcTpaHeHUEe CBeTa B OJHOpoAHOM cpene. Jlyu cBera. Toueunslii
MCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne u300paxkeHHi B IMIOCKOM
sepkaje. Chepuueckue 3epkara.

[Ipenomnenue cBeta. 3akoHbl MpeJiOMJIeHHUs cBeTa. AOCOJIOTHBIM  MOKa3aTelb
npenomieHus. OTHOCUTENbHBIN MOKa3aTellb npejaomiieHusd. [loCTOSHCTBO 4acTOThl CBETa U
COOTHOIIIEHHE JIJIMH BOJIH MPHU MEPEX0/I€ MOHOXPOMATHUYECKOT0 CBETA Yepe3 rpaHully pazjesa
JBYX ONTUYECKUX CPEN.

Xon myueii B mpusme. [ucnepcust cBera. CnoxkHbIi cocTaB Oenoro cBera. L[Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblid yroi MoJHOro BHYTPEHHETO OTPasKEHHUSL.

Cobuparoniie u pacceuBaroliue JHUH3bL. ToHkas auH3a. DOKYCHOE pPACCTOSHHUE H
ONTHYECKasi CHJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOU c(heprudecKoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIBHOTO TIOKA3aTENs IPEIIOMIICHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.



XoJ ay4a, NPOUIEAIIEeTo JUH3Y MO IPOU3BOIBHBIM YIIIOM K €€ TJIABHOW ONTHYECKON OCH.
[TocTpoenue n300pakeHUI TOUKU U OTpe3Ka MPSIMOi B COOMPAIOIINX U PACCEUBAIOIINX JIMH3aX
U UX CUCTEMaX.

OnTuyeckue npubopsl. Pazpemiaromast cnocodHoCTh. ['11a3 kKak onTHYecKas cucTeMa.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBass ontmka. WHTepdepenmus cBera. KorepeHTHbIE HCTOYHUKA. Y CIOBHS
HaOJMIOJICHUST MAaKCMMyMOB M MHUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JABYX
KOT€PEHTHBIX UCTOYHHUKOB. [IpriMepbl Kaccuyeckux MHTEP(PEPEeHIIMOHHBIX CXEM.

Hudpakuus cBera. [dudpakuvioHHas pemérka. YcioBHe HAONIOACHUS TJIaBHBIX
MaKCHUMYMOB IPHU NaJeHUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnuecKkue yCTpOWCTBA W TEXHOJOTMYECKHME TPOLECCHl: OYKH, JIyna, IEPUCKOIL,
¢doToamnmapar, MHKPOCKOM, MPOCKIMOHHBIA amnmapar, MPOCBETJIECHUE OINTHUKH, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.

HccnegoBanue npeaoMIICHUs CBETA.

Hab6nroenue nojHoro BHyTPEHHETO OTpakeHus. Mojieb CBETOBO/IA.

HccnenoBanne xoa CBETOBBIX ITYYKOB Y€PE3 IIOCKOMAPAIIIENbHYIO IJIACTUHY U MIPU3MY.

UccnenoBanue cBONCTB N300pakeHUN B TMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Hab6nronenue natepdepeniinm cpera.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenue auppakinOHHON pEeETKY.

Habnronenue nudpakiilmiOHHOTO CIIEKTpa.

Ha6nronenue nucnepcuu ceera.

Habmronenue nomsipu3aiinm cBeTa.

[TpumeHeHue MONSIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepenne nmokazartens NpeOMIICHHS CTEeKIIA.

UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS OT BEIIECTBA (HA MPUMEPE KUIKUX
JIUH3).

N3mepennie GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Tony4yenue n300pakeHus B CUCTEME U3 MIIOCKOTO 3epKaia U JIUH3HI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoncTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEpeHIINN U TTOISIPU3AIUN CBETA.

N3yuenue nossgpusaiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAIEKTPHUKA.



N3yuenne naTepdEepeHITNN JIa3epPHOTO N3ITyYCHHS Ha IBYX IIEIISX.

Ha6nronenue nucnepcun.

Hab6nronenue u uiccnenoBanue AUGPaKIIMOHHOTO CIIEKTPA.

N3MepeHne IIMHbBI CBETOBOW BOJIHBI.

[Toy4yeHue cekTpa U3Iy4eHUs CBETOMO/1a ITPU MOMOIIN TUPPAKITUOHHONU PEIIETKH.

Pa3znesn 6. OCHOBBI ClIEHUAJIBHON TEOPHUH OTHOCUTEILHOCTH.

['pannibl MPUMEHUMOCTH KJIACCHYECKOW MexaHWkh. [locTymaTtel cnennanbHOM TEOpUH
OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. [IpeoOpazoBanusi  Jlopenuma.  YcnoBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMENJICHHE BPEMEHM U COKpallCHUE
JUTUHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTHUIIBI. DHEPTUS MOKOS.

TexHuyeckre yCTPONCTBA W TEXHOJOTMYECKHE IPOLECCHI: CIYTHUKOBBIE MPUEMHUKH,
YCKOPHUTEIH 3apsiKEHHBIX YaCTHII.

YyeHnueckuit SKCIEPUMEHT, JTaOOPaTOPHBIE PAOOTHI, MPAKTUKYM.

OmnpeneneHrne UMIyJbCca U 3HEPTUM PESITUBUCTCKUX 4YacTull (M0 ¢(oTorpausiM TPEeKOB
3apsHKEHHBIX YaCTHUIl B MATHUTHOM TIOJIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynaphno-60ian060ii oyaausm.

PaBHOBecHOE TemuoBOe wu3IydeHHE (U3JIydeHHE aOCOJIIOTHO 4YEPHOTO Tela). 3aKOoH
cMmemieHus Buna. ['unoresa [linanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dororpdext. Onbithl A. I'. CroneroBa. 3akonsl Gororddexra. YpaBHeHre DUHIITEITHA
s potoaddexra. «KpacHas rpanuiiay Gorosddekra.

JlaBnenue cBeta (B YaCTHOCTH, [ABJICHHE CBETa Ha a0OCONIOTHO MOTJIOMIAIONIYIO U
a0COIOTHO OoTpaxarolyro noBepxHocts). OnbiTel [1. H. Jlebenena.

Bonnoseie cBoiicTBa yactuu. Bossl ne bpows. [lnvaa BonHBI ne bpouns u pasmepsl
o0JlacTh  JIOKaJIW3alMu  JBIKYyIIEHcs dYacTuilbl. KopmyCKyasipHO-BOJHOBOM — JTyalu3M.
Judpakius >eKTpOHOB Ha KpUCTasIax.

Cneunduka nsmepennit B Mukpomupe. CooTHoleHus: Heonpenenénnocteit I eiizendepra.

TexHuueckue ycTpoucTBa W TEXHOJOTUYECKHE MPOIECCHI: CIEKTPOMETP, (DOTOIIIEMEHT,
(boTOIaTYMK, TYHHEIIbHBI MUKPOCKOII, COJTHEYHAasi 6arapesi, CBETOAHO/I.

Jemoncmpayuu.

®o1or((PexT Ha yCTaHOBKE C LIMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHeHETo (poTodddekra.

Uccnenoanue 3aBUCUMOCTH COMTPOTUBIIEHUS MOTYIPOBOIHUKOB OT OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oarapes.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

Uccnenosanue ¢oropesucropa.

N3mepenne mocrosaHOM [Ianka Ha ocHOBE uccienoBanus Gporodddexra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHUS.

Tema 2. @u3zuka amoma.

OnbIThI O UCCIIEIOBAHUIO CTpoeHUs atoMa. [Inmanerapnas mozaens atoma Pezepdopa.

[Toctynatet bopa. W3nydenne u moriomnieHre (POTOHOB MpU MEPEXOje aToMa C OJIHOTO
YPOBHS SHEPTHH HA APYTOM.

Buapl ciektpoB. CrieKTp ypOBHEN 3HEPTUHA ATOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3Iy4eHHe cBeta. Jlazep.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE TMPOLECChl: CIEKTPAIbHBIA aHaIu3
(cmekTpockon), J1a3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu.

Mognens onbita Pesepdopra.

Habntonenue nuHeRYaThIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHUL.

OnpeneneHue JIMHBI BOJIHBI JJA3€PHOTO U3TyUCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

Hab6nronenue nmuHeiyaToro cnekrpa.

UccnenoBanue cnekTpa pa3pekeHHOT0 aTOMapHOTO BOAOPOAA U U3MEPEHHUE MOCTOSIHHOM
Punoepra.

Tema 3. Qu3uka amomHo20 A0Pa U I1EMEHMAPHBLIX YACHIUY,

Hyxnonnas monens sanpa ['eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe yucio siapa.
H3oTomsl.

PanuoaktuBHOCTh. Anb(a-pacnan. DIEKTPOHHBIM U MO3UTPOHHBIN Oeta-pacnan. ['amma-
W3JIy4YEHHUE.

3aKOH pPaJMOAaKTHBHOIO pacnana. PaanoakTuBHbBIE H30TONBI B npupoze. CBolicTBa
VOHU3UPYIOLIETO  W3JIy4yeHUs. BriusHue paguoakTUBHOCTM HA  JKHUBBIE  OPraHU3MBI.
EcrtecTBeHHbIl (oH u3nyyeHus. Jozumerpus.

DHeprus CBA3M HYKJIOHOB B siipe. SAnepHblie cuiibl. Jledext maccsl sapa.

Anepusie peakuuu. Jlenenue u cuHTe3 saep. SAaepHele peakTophl. IIpoOiembl
YIOPABISIEMOTO TEPMOSIAEPHOTO CHHTE3a. OKOJOTMYECKHME ACMIEKThl Pa3BUTHUS SECPHOU
DHEPIrEeTUKH.

Mertoapl perucTpainy U UCCIEA0BAHUS SJIEMEHTAPHBIX YACTHL.

OyHIaMEHTAIBHBIE B3aUMOJIECUCTBUS. baproHbl, ME30HBI U JenTOHBI. IIpencrasienue o
CranpaptHoii Mojienu. KBapK-riIt0OHHAst MOJIEIb aJIpOHOB.

®usuka 3a npeaenamu CtanpaptHoi Moaenu. TEéMHas MaTepusi U TEMHAsI SHEPTHUSL.

EnmncTBO pmznueckoii KapTUHBI MUpA.



TexHnueckre yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHL: TO3UMETP, Kamepa BunbcoHa,
SIEPHBIA  PEaKTOp, TEPMOSICPHBIM pEaKTop, aToMHas OomM0a, MarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

HccnenoBanue pagnoakTHBHOTO (POHA ¢ UCIIOJIB30BAHUEM JO3UMETA.

N3ydenue noraomieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3znes 8. DineMeHTHI ACTPOHOMHUM U ACTPOGU3HKH.

Ortanbel  pa3BUTHA  acTpoHOMuH. [IpukinagHOe ©  MHPOBO33PEHUYECKOE 3HAUYCHUE
actpoHomuu. [IpuMeHMMOCTb 3aKOHOB (U3UKUA i OOBSCHEHUS MPHUPOAbl KOCMUYECKUX
0OBEKTOB.

Metoapsl acTpoHOMHUYECKUX UcciaeaoBaHUNA. COBpPEMEHHBIE ONTHYECKHE TEJIECKOIIbI,
PaANOTENECKOIbI, BHEATMOC(EpHAst aCTPOHOMHUS.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/bl, TUTAHETHI, UX BUANMOE JIBUKEHUE.

ConHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3 .

3BE31BI, HMX OCHOBHBIE XapakKTepUCTHKU. JlmarpaMma «CHEKTpAJIBHBIM KJacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIEI0BATEIIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb IS
3BE3] TJABHOW TMOCIENOBaTeNbHOCTU. BHyTpeHHee crTpoeHue 3BE34. CoOBpEMEHHbIE
MPEJICTABICHUS O TPOUCXOXKAEHUN U HBOIOIMK COHIA U 3BE3/1. DTAllbl )KU3HU 3BE3].

Mueunsiii [Iyte — nHama [Nanaktuka. Ilonoxxenue n nBuwkenue CoisHia B [anmakTuke.
Tunel ranaktuk. PaguoranakTuku v KkBa3zapbl. YEpHBIE ABIPHI B iApaxX rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6ma. PazOeranme ramaktuk. Teopus
bosbmioro B3peiBa. PenukToBoe nsnydeHue.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeméunblie mpo0sieMbl aCTPOHOMUMU.

Yuenuuecxkue naonrooenus.

HaGnronenuss 3BE&3mHOrO HebGa  HEBOOPYKEHHBIM  TJ1a30M € MCIOJb30BaHUEM
KOMIBIOTEPHBIX TMPUJIOKEHUN JJIT  ONpEACNICHUSI TMOJOXKEHUsT HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be3/11sI CEBEPHOIO MONYIIAPUS U IPKUE 3BE3MBI.

Habnronenus B Teneckon JIyHbl, MIIaHET, TYMAHHOCTEHN U 3BE3THBIX CKOTLICHUM.

Du3HYeCKUl MPAKTUKYM.

Crioco6b! nu3mMepeHus GU3NIECKUX BETUYHH C UCIIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX
W3MEPUTEIBHBIX TMPUOOPOB M KOMIIBIOTEPHBIX JATYHMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH M3MepeHuil  (usnueckux BenauuuH. OIlEHKa TpaHUIl
MOTPELTHOCTEM.

[IpoBeneHre KOCBEHHBIX WM3MEPEHHM, WCCICAOBAHUM 3aBUCUMOCTEH  (DU3UIECKUX
BEJIMYMH, MPOBEPKA MPEJIOKEHHBIX THIOTE3 (BHIOOP M3 padOT, OMHMCAHHBIX B TEMAaTUYECKHUX
pazzenax «Y4eHUYECKHUI IKCIIEPUMEHT, JJa0opaTOpHbIE PaOO0THI, TPAKTUKYM).



O0o0maroniee NOBTOPEeHHUeE.

O6o0menne # cuUcTeMaTH3alUsl COACpXKAaHUS  paslienoB  Kypca «MexaHUKay,
«Monexymsipaas pu3uka U TEpMOIUHAMUKAY, «IIEKTpoauHaMuKkay, «Komebanus M BOJTHBIY,
«OCHOBBI CIIELUATILHON TEOpUM OTHOCUTENbHOCTH», «KBaHTOBas ¢duszuka», «IIeMEHTbI
aCTPOHOMUU U aCTPOU3UKIY.

Ponp ¢u3uky W acTpOHOMHM B HSKOHOMHYECKOW, TEXHOJOTHYECKOH, COIMATBHOU U
THUYECKON cdepax IesATEIBHOCTH YeJIOBEeKa, pOJib MU MeCcTO (U3UKH M acTPOHOMHUHU B
COBPEMEHHOW HAYYHOM KApTHUHE MHUpPa, 3HAYCHHUE OIUCATEIIbHOW, CHCTEMATU3UPYIOLIEH,
OOBSICHUTEILHOH W TPOTHOCTUYECKOM (PYHKIMHA (Pu3nueckord Teopuu, poib (U3UIECKON
Teopu B (POPMUPOBAHUM TPEACTABICHUM O (PU3NYECKON KapTHHE MHUpA, MECTO (U3HUECKOU
KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUA O
IIPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yriay0naéHHoro ypoBHsa B 11 kiacce ocymiecTBisieTcs ¢ y4€ToM
COJICPKATENIbHBIX MEXKIPEAMETHBIX CBSI3eM C KypcamMud MaTeMaTUKW, OWOJOTUM, XUMUU,
reorpaduu 1 TEXHOJIOTHUH.

Mesicnpeomemnvie NOHAMUA, C6AZAHHbBIE C U3VUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
SBJICHHE, HAy4dHbId (akT, rumore3a, (QuU3MYecKas BEJIWYWHA, 3aKOH, TEOpHs, HaOIIOJCHUE,
AKCIEPUMEHT,  MOJEJIUPOBAHHE, MOJAENb, HW3MEPEHUE, MOTPEIIHOCTH  W3MEPEHUH,
M3MEepUTEIbHbIE TPUOOPHI, U poBas 1adopaTopus.

Mamemamuka: pelmieHUe CUCTEMbl YpaBHEHUW. TPUrOHOMETpUUYECKHE (PYHKIUU: CUHYC,
KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOpH M HX
MPOEKIIMU Ha OCH KOOPJMHAT, CJIOXEHUE BEKTOPOB. [Ipou3BOAHbBIEC 3IIEMEHTAPHBIX (YHKIIUM.
[Ipu3Haku mo100us TPEYTrOIBLHUKOB, OMPE/ICIICHUE TUIOIAIN IJIOCKUX PUTYp U 00BhEMa Tell.

buonocua: >nextpuyeckue SIBICHHUS B KUBOM MPUPOJE, KOJeOaTelbHbIE ABUKEHUS B
KUBOW  MOPUPOJE, OKOJOTMUYECKHE  PUCKM TPU  MPOU3BOACTBE  DIIEKTPOIHEPTHUHU,
AJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAlolleW Cpeabl, YIbTPa3BYyKOBas JUArHOCTHUKA B
MEJIUIINHE, ONITHYECKUE SABJICHUS B )KUBOU MPHUPOJIE.

Xumusa: CTPOCHUE ATOMOB M MOJIEKYJ, KPUCTAUIMYECKAS CTPYKTypa TBEPIBIX TeEI,
MEXaHU3Mbl 00pa30BaHUs KPUCTATUTMUECKON PEIIETKH, CIIEKTPAIbHBIN aHaIH3.

TI'eocpagpua: marnuTHbIe TONIIOCA 3€MIIH, 3aJ€KH MAarHUTHBIX pyl, POTOChEMKA 3eMHOM
MMOBEPXHOCTH, cericMorpad.

Texnonozus: NpUMEHEHUE MMOCTOSHHBIX MAarHUTOB, SJIEKTPOMATrHUTOB, 3JIEKTPOABUTATEIh
AxoOu, TeHepaTop MEPEeMEHHOI0 TOKa, WHIAYKIMOHHAs TMe4b, JUHUM JJEKTporepesaad,
ANIEKTPOABUTATENb, padap, PaadONPUEMHHK, TeNeBU30p, aHTeHHa, Tenedon, CBY-neus,
yIbTPa3ByKOBasi JAUArHOCTUKA B TEXHUKE, MPOCKIMOHHBIM amnmapaT, BOJOKOHHAs ONTHKAa,
collHeyHasi Oarapesi, CIIyTHUKOBBIC NPHUEMHUKH, SACPHAS HDHEPreTUKa U DKOJIOTHYECKUE
ACIEKThI €€ pa3BUTHUS.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOITPAMMBI 10 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaThbl OCBOCHUS yueOHOro npenMera «Pus3uka» JTOJKHBI OTpaXKaTh
TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIIMXCSI PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
NO3UIMENH JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPUEHTAlUH, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUd, COOTBETCTBYIOUIMX TPAJWLHUOHHBIM LEHHOCTSM POCCHUICKOro OOIIecTBa,
pacUIMpEeHNEe )KM3HEHHOTO OIbITa W ONBITA ACSITEIBHOCTU B MPOLIECCE PeAIU3al[Mi OCHOBHBIX
HaIpaBJICHUN BOCIUTATEILHOMN JAESITEIBHOCTH, B TOM YUCIIE B YACTH:

rpaJaaHCKOT0 BOCIIUTAHMSA:

e Cc(hHOpPMHUPOBAHHOCTh TPAXKAAHCKOW TMO3ULMK OOydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

e TMPUHATHE TPAJAULHMOHHBIX OOIIEYETOBEUYECKHX T'YMaHUCTHUYECKUX U IEMOKPAaTUYECKHUX
IICHHOCTECH;

e TOTOBHOCTb BECTU COBMECTHYIO JIESTEIBHOCTh B MHTEpECaX IPa’KJaHCKOro OOIEeCTBa,
y4acTBOBaTh B CAMOYIIPABJIEHUU B 00pa30BaTeIbHOM OpraHU3allHH;

e YMEHHE B3aMMOJIEWCTBOBATh C COLMAIBHBIMU HMHCTHUTYTaMHU B COOTBETCTBHHM C HX
GYHKIHUSIMHA U Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTapHOW U BOJOHTEPCKOM ACSATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUS:

e cOPMUPOBAHHOCTH POCCUICKOM T'PaXAaHCKON UACHTUYHOCTH, MATPUOTU3MA;

e IIEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHUMBOJAM, JOCTH>KEHHSIM POCCUHUCKHX
y4€HBIX B 007aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBE/ICHNUS;

e CIOCOOHOCTh OILICHMBaTh CHUTYallMl0 W TOPUHUMATh OCO3HAHHBIE  PEIICHUS,
OpUEHTUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBbIE HOPMBI M LEHHOCTH, B TOM YHUCIE B
NEATENbHOCTU YYEHOTO;

e OCO3HAHHE JMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OyAyIIEro.

3CTETHYECKOT0 BOCIIUTAHMSA:

e DOCTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYasg OJCTETHUKY HAay4HOrO TBOPYECTBA,

MpUCyIIero pu3nyecKoit HayKe.
TPYA0BOI0 BOCIIMTAHUS:

e HUHTEpEC K pa3iu4HbIM cdepaM NpoPecCHOHATBHON AEeSTeNbHOCTH, B TOM YHCIE
CBSA3aHHBIM C (PU3UKOW M TEXHUKOH, yMEHUE COBEPIIATh OCO3HAHHBIN BBIOOP OyayIieit
npodeccun 1 peanr30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBL;

e TOTOBHOCTHb M CITOCOOHOCTH K OOpa30BaHHMIO MU CaMOOOPa30BaHUIO B 00JacTH (U3HKHU
HA NPOTSIKEHUU BCEU KU3HMU.



IKOJOTNYECCKOI0 BOCIIMTAHUA

c(OPMHUPOBAHHOCTH 3KOJOTUYECKOW KYJIBTYPHl, OCO3HAHHE TJI00AJBHOTO XapakTepa
AKOJIOTMYECKUX MPOOIIEM;

IUIAHUPOBAHHUE U OCYIIECTBIICHHUE JCUCTBUI B OKPY)KAIOIIECH cpelle Ha OCHOBE 3HAHUS
1esiell yCTOHYMBOTO pa3BUTHUS YEIOBEYECTBA;

paciiipeHre OIbITa JEATEIHHOCTH DJKOJOTHYECKOW HANpaBIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUN 10 (PU3HUKe.

HEHHOCTH HAYIHOI'O MO3HAHUA:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs GU3NUECKON HAYKH;
OCO3HaHUE LEHHOCTH HAy4YHOH JEeATEIbHOCTH, TOTOBHOCTH B IPOLIECCE H3YyUEHHS
(GU3MKK ~ OCYIIECTBIATH NPOEKTHYIO U  HUCCIEIOBATEIbCKYIO  JI€ATEIbHOCTD
UHIMBUYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Ba3oBble Jornyeckue aeiicTBUA:

CaMOCTOSTENbHO (HhOPMYJIUPOBATh U aKTyaJIU3UpPOBATh MPOOJEMY, pacCMAaTpUBATH €€
BCECTOPOHHE;

ONPENENATh LENH AEATEIbHOCTH, 3a/1aBaTh apAMETPbl U KPUTEPUU UX JTOCTHKECHUS;
BBISIBJISITH  3aKOHOMEPHOCTM U TPOTHUBOPEYMS] B PacCMaTPUBAEMBIX (PU3UUECKHUX
SABJICHUSIX;

pa3pabaThiBaTh IJIaH peELIEHUs NpoOieMbl ¢ Yy4ETOM aHajau3a HUMEIOLIUXCS
MaTepUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEIAM,
OLIEHUBATh PUCKHU MOCIEACTBUN ESATENBHOCTH;

KOOPJIMHUPOBATh W BBIOJHATH PadOTy B YCIOBUSAX PEAIbHOIO, BUPTYaJIbHOTO H
KOMOWHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOJIeM.

Ba3oBblIe ucciieqoBarejLbCcKue 1elCTBUA:

BJaJIeTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUAMHU U METOJaMU (PU3NIECKOU
HaYyKH;

BJA/IeTh HAaBBIKAMHU Y4YEOHO-HCCIIEOBATEIbCKOM W TPOEKTHOM JEeATEIbHOCTH B
oOnactu (pU3MKH, CHOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COJEp)KaHUs, NPUMEHEHHUIO Pa3INnYHbIX
METOJIOB TTO3HAHUS;

BJIAJIETh BUJIAMHU JICATEIHHOCTH IO MOJYyYEHHUI0O HOBOTO 3HAHMSI, €r0 WHTEPIPETAIHH,
peoOpa3OBaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYaIUsIX, B TOM YHCIIE TpU
CO37IaHUU Y4EOHBIX IPOEKTOB B 001acT (PU3UKH;



BBISIBJIATh IIPUYHMHHO-CJIEICTBEHHBIE CBA3M WU AKTyaJIM3UpOBaTh 3aJady, BbIJBUTaTh
TUIIOTE3y €€ pelIeHWs, HaxXOAWTh apryMeHThl [ JOKa3aTelbCTBA CBOUX
YTBEPKIACHUM, 3aaBaTh IAPAMETPBI U KPUTEPHUU PEILICHMUS;

AHAJIM3UPOBAaTh IIOJYYCHHBIE B XOJ€ PEIICHUS 3aJadd pe3yJbTaTbl, KPUTHYECKU
OLICHMBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;
CTaBUTHh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4ll B 00Pa30BaTEIbHON AEATEILHOCTH, B
TOM YHUCJIE MIPHU U3YUCHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

YMETb [IEPEHOCUTH 3HAHUS MO (PU3HUKE B MPAKTUUYECKYIO 001aCTh KUZHEAESITEIbHOCTH;
YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIAraTh OPUTrMHAIbHBIEC MOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PELLICHUS.

Pabora ¢ nnpopmanueii:

BJaJIeTh HABbIKAMHU MOJY4YeHUs HHPOpMalMK (PU3UUYECKOTO COJIEp)KaHUSA U3
HMCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOSATEIBHO OCYIIECTBIATH TOUCK, aHAJMU3,
CHUCTEeMATHU3alMI0 M HMHTEPOpPETaluio WHOOpPMAMKA pa3INYHbIX BHUIOB U GopM
MPEICTABJICHHUS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJb30BaTh CPEACTBA HH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEIICHNd KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX ¥ OpPTaHHW3aI[MOHHBIX 3a7ad C
coOytoficHueM TpeOOBaHUM  HIPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHECHBI,
pecypcocOepexeHusi, NPaBOBBIX M AITHUUECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1acCHOCTH;

CO3/1aBaTh TEKCThl (PM3MUYECKOTO COJEp’KaHUs B pas3IMuYHbIX (opmarax ¢ y4EToM
Ha3HauYeHUs MH(OpMAMU M LEIEBOM ayAUTOPUH, BbIOMpas ONTUMalIbHYIO (QopmMy
MPEACTABJICHUS U BU3YyAIH3aLUU.

KoMMyHHUKATHBHBIC YHHBEPCAJIbHBbIE Y4eOHbIE J1eHCTBUS:

OCYIIECTBJISATH OOIIIEHNE HA YpOKax (PM3UKU U BO BHEYPOUHOU JEATEIHLHOCTH;
pacrio3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DJIUKTHI;
Pa3BEPHYTO M JIOTUYHO HM3JaraTh CBOK TOYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U UHIUBUIYIbHON PabOTHI;
BBIOMpPATh TEMAaTUKY U METOJbl COBMECTHBIX JACHCTBUN C YU4ETOM OOIIMX WUHTEPECOB U
BO3MOKHOCTEMN KaKJIOTO WieHa KOJUIEKTHUBA;

NPUHUMATh L€ COBMECTHOM JAESTEIbHOCTH, OPTraHU30BBIBATH W KOOPJIUHUPOBATH
JNEUCTBUS MO €€ NOCTMIXKEHUIO: COCTABJATH IUIAH JEHUCTBUM, PACHPEHEIATH POIU C
y4€TOM MHEHUM YYaCTHUKOB, 00OCYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4ECTBO CBOEr0 BKJAJa M KaXKIOTO YYACTHUKA KOMAaHABI B OOIIMIA
pe3yJabTar 1o pa3pad0TaHHBIM KPUTEPUSIM;



MpeJIaraTb HOBBIE MTPOEKTHI, OLICHUBATh UJICHU C MO3WULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIJISITh TO3UTUBHOE CTPATETMYECKOE IMOBEACHHUE B PA3JIMYHBIX CHUTYaIUSX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISTh MO3HABATEIbHYIO ACITEILHOCTh B 00JACTH (PU3MKH U
aCTPOHOMUHU, BBISBJISATH MPOOJIEMBI, CTABUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITENIbHO COCTaBIIATh IJIaH PEIIEHUs] PAacCU€THBIX U KaUeCTBEHHBIX 3ajad, IIaH
BBITIOJIHEHUS MPAKTUYECKOW pabOThl ¢ YUETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEATNIOYTECHN;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MIPEANIOUYTEHUH;

JieJ1aTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
peleHue;

OLICHMBATh IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMUPOBAHUIO W TMPOSBICHUIO SPYAUIMU B 00JacTU (PUBHKH,
MOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHb.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHBbIN HHTEJIEKT:

NaBaTh OLICHKY HOBBIM CUTYallHsIM, BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIHTATOB LEISM;

BJA/IeTh HABbIKAMU II03HABATENbHOM pe(JIeKCUu Kak OCO3HAHMsI COBEPIIAEMBbIX
JNEUCTBUI U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIbTaTOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI peIeKCUH JIJIs OLEHKU CUTYallld, BEIOOpa BEPHOTO PELLICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATH PELICHUS IO UX CHUKEHUIO;
IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX ITPU aHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;
OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyJIbTaTOB AEATEIbHOCTH;
MPU3HABAaTh CBOE MPABO U NMPABO IPYTUX HA OLIMOKHU.

B mpormecce nocTMkKeHUsS TUYHOCTHBIX PE3YyIbTAaTOB OCBOCHHS MPOTPAMMBI MO (PU3HUKE IS
YPOBHS CpeIHETO 00111eT0 00pa30BaHus y 00yYaIOMIUXCs COBEPIICHCTBYETCS YMOIIMOHATBHBIH
WHTEJUICKT, MPenoiaralomui chopMIUpPOBaHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh IOHUMaTh CBOE HMOLMOHAIBHOE
COCTOSTHME, BUJETh HAIMpPaBJICHHUS PA3BUTHS COOCTBEHHOW AMOIMOHAIBHON cdepsl,
OBITH YBEPEHHBIM B ce0g;

CaMOpETyJIMpPOBaHMsI,  BKJIIOYAIOUIETO  CaMOKOHTPOJIb,  YMEHHE  NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE  TMOBEAEHHE, CIOCOOHOCTb  aJalnTUPOBAaThCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEW MOTHBALWH, BKJIIOYAIOIIEW CTPEMIICHHE K JOCTMIKEHHUIO LIEJIM U yCHEXY,
ONTUMU3M, HHULIMATUBHOCTh, YMEHHE IEUCTBOBATH, NCXO U3 CBOMX BO3MOXKHOCTEN;
AMIIATUH, BKJIKOYAIOWEH CIIOCOOHOCTh MOHUMATh AMOLIMOHAJIBLHOE COCTOSHHE APYTHX,
YUUTBIBaThb €r0 NpPU OCYILIECTBICHWU OOILIEHUS, CHOCOOHOCTb K COYYBCTBUIO H
CONIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIHOCOOHOCTh BBICTpaWBATh OTHOLICHHS C
OPYTUMU JIFOAbMU, 3200TUTHCSI, IPOSIBISATh UHTEPEC U pa3peniaTb KOHPIUKTHI.

ITPEIMETHBLIE PE3VJIBbTATDBI

K koniy oOyuenus B 10 xknacce npenMeTHbIE PE3yJIbTaThl HA YIIIyOJIEHHOM YPOBHE JOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUIA:

NOHUMAaTh poOJib (PU3MKK B DSKOHOMHUYECKOW, TEXHOJOTUYECKOM, 3KOJIOTUYECKOM,
COLIMAJIbHOW M 3THUYECKOM cdepax IesTEeIbHOCTH YeJIOBEKa, pojib U MECTO (PU3UKH B
COBPEMEHHOM HAay4YHOU KapTHUHE MUpa, 3HA4YCHUE ONUCATENBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSCHUTEIBHOM U MPOTHOCTHYECKOW (PYHKIUH (hU3HUECKOM
TEOPUU — MEXAHUKH, MOJIEKYJSIPHOM (PU3MKU U TEPMOJUHAMHKHU, POJIb (PU3NUECKOM
Teopuu B POPMUPOBAHUH MPEICTABIICHUN O PU3NUYECKON KapTUHE MUPA;

paznuyaTh yCIOBUS NPUMEHUMOCTH Mojened (QU3NYEeCKUX Tela U IPOLECCOB
(sBNIEHMI ): MHEpLMAJIbHAS CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPJIOE TENIO, MaTepHraibHas
TOYKAa, PAaBHOYCKOPEHHOE JBHWKEHUE, CBOOOJHOE TMaJieHHue, aOCOJIIOTHO ymopyras
nepopmanusi, abCOMIOTHO YIPYroe U aOCOJIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJEIH
rasa, >XHJAKOCTH U TBEPJOro (KpUCTAIUIMYECKOTO) TeJa, MACAbHBIN Ta3, TOYCUHBIN
3apsJl, OTHOPOJHOE JIEKTPUUYECKOE MOJIE;

paziuuath ycnoBusl (TpaHMIlbl, 00JacTH) TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHUMATh BCEOOIMU XapakTep (yHIaMEHTaIbHBIX 3aKOHOB M OTPAHUYEHHOCTH
UCIIOJIb30BaHUsI YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSACHATH MEXAHUYECKHE TPOIECChl U SBJICHUS, HCIOJb3YS
OCHOBHBIE€ TIOJIOKEHUSI U 3aKOHbl MEXAHHKH (OTHOCHUTEIBHOCTh MEXAHHUYECKOTO
IBUKEHUSA, (POpPMYJIbI KMHEMATHKHW PaBHOYCKOPEHHOIO JBHXKEHHUS, MPeoOpa3OBaHUs
lanunes nma  CKOpOCTM W TEpPEMEIEHMs, 3aKoHbl HBIOTOHA, IPUHUMII
OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMHUPHOIO TATOTEHHs, 3aKOHBl COXPaHEHHUS
UMITyJIbCA M MEXaHWYECKOM HHEepruu, CBsS3b pabOThl CUJIBI C HM3MEHEHUEM
MEXaHUYECKOW HHEpruu, YCIOBUS pPAaBHOBECHS TBEPAOrO Teyia), IMpPU OITOM
UCIIOJIb30BaTh ~ MATEMAaTUYECKOE  BBIPAKEHHWE  3aKOHOB,  YKa3bIBaTh  YCIIOBHS
MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: MpeoOpa3oBaHuil ['anumnesi, BTOPOro u TPEThEro
3aK0HOB HBIOTOHA, 3aKOHOB COXpPAHEHUS UMITYJIbCA U MEXAHMUYECKOW YHEPTUH, 3aKOHA
BCEMUPHOTO TATOTEHUS;



aHaJIM3UPOBATh U OOBSCHATH TEIIOBBIE MPOIECCHI U SIBJIICHUSI, UCIOJIb3Ysl OCHOBHBIE
nonoxkeHnss MKT u 3akoHbl MONEKYJISpHOHM (U3MKHM M TEPMOJUHAMHUKHU (CBSI3b
JABJICHUS UJECAIBHOIO ra3a co CpeIHEN KHUHETUYECKON SHEPTUEN TETIOBOTO IBUKCHUS
U KOHIICHTpAIlMEHd €ro MOJIEKYJ, CBSI3b TEMIIEpaTypbl BEIIECTBA CO CpEOHEH
KMHETUYECKOW DJHEPTHEl TEIUIOBOIO JABWIKCHHMS €ro 4YacTull, CBA3b JIaBJICHUS
WJICUTBHOTO Ta3a C KOHLEHTPAUMEW MOJIEKYJI M €ro TEMIIEPATypOW, YpPaBHECHHUE
MenneneeBa—Knanepona, MepBbId 3aKOH TEPMOAUHAMHUKHM, 3aKOH COXPaHEHUs
SHEPrUM B TEIUIOBBIX MpOIECccax), IMPU OTOM HCIOJIb30BaTh MaTEMaTUYECKOE
BBIpa)KCHUE 3aKOHOB, YKa3bIBaTh YCIJIOBHS NMPUMEHUMOCTU YpaBHEHUs MeHeneeBa—
KnaneiipoHa;

aHaM3UPOBaTh U OOBSACHITH JJICKTPUUECKUE SBJICHUS, WCHOJb3Ysl OCHOBHBIE
MOJIOKEHUS U 3aKOHBI 3JICKTPOJIMHAMUKH (3aKOH COXPAHEHMS SJIEKTPUUECKOTO 3apsjia,
3akoH  KynoHa, MOTEHIMAIBHOCTh  JJIEKTPOCTATUYECKOrO  MOJSA,  HPUHIUI
CYIEPIIO3ULIUU DJIEKTPUUECKUX IIOJIEH, IPU 3TOM YKa3bIBasl yCJIOBUS IPUMEHUMOCTHU
3akoHa KyroHa, a TakKe NPaKTUYECKH Ba)KHbIE COOTHOLICHUA: 3aKOHbI Oma st
y4acTKa LIENU U U1 3aMKHYTOW 3JIEKTPUYECKOU 1ienu, 3akoH Jxkoynsa—JIenua, npasuia
Kupxroda, 3akonsr @apajes AJist JIEKTPOIIn3a);

OMKCHIBATH (PU3UYECKUE MPOIIECCHl U SIBJICHUS, UCITIOIb3YSl BEJIMUMHBI: MEPEMEIICHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIBC TE€JIA U CUCTEMBI TEJ, CUJIa, MOMEHT CHUJIbl, JABJICHUE,
MOTEHUMAJIbHAS SHEPIUsi, KMHETHUYECKAs JIHEPTHs, MeXaHWyeckas sHeprusi, pabdbora
CUJIbI, LEHTPOCTPEMUTEIIBHOE YCKOPECHHWE, CHJIa TSHKECTH, CWia YOPYroCTH, Cuia
TPEHUS, MOIIIHOCTh, SHEPTHSI B3aUMOJICUCTBUSI Tesa ¢ 3eMii€éid BOJIM3H €€ TOBEPXHOCTH,
SHEPrus ympyrou nedopmanuu TPYKUHBI, KOJMYECTBO TEIUIOTHI, a0COJIIOTHAs
TeMIiepaTypa Tena, paboTra B TEpPMOJWHAMHKE, BHYTPEHHSSI DHEPTrUs HJEaTbHOTO
OJIHOATOMHOTO Ta3a, paboTa WJeaJbHOIo Ta3a, OTHOCUTENIbHAS BJIAXKHOCTh BO3/yXa,
KIIJI wumeanbHOro TEMJIOBOIO JBUTATENS; JJIEKTPUYECKOE TMOJIe, HANPsSKEHHOCTH
3JIEKTPUYECKOTO TMOJIA, HANPsKEHHOCTH IOJS TOYEYHOrO 3apsia WK 3apsKEHHOIO
niapa B BAKyyMe€ M B JIMAJIEKTPUKE, MOTEHUHUA 3JIEKTPOCTATUYECKOTO OIS, PA3HOCTh
MOTEHIMAJIOB, JJIEKTPOJBWXKYIIAs CUJIa, CWia TOKAa, HANPSHKEHUE, MOIIHOCTh TOKAa,
AJIEKTPUYECKass €MKOCTh IIOCKOTO KOHAEHCATOpPa, COMPOTUBICHUE ydacTKa LENU C
MOCJICIOBATENbHBIM W NApaUICIbHBIM  COCIMHEHUEM  PE3UCTOPOB,  DHEPIUs
3JIEKTPUYECKOTO I0JI1 KOHJEHCATOPa;

OOBSACHATH OCOOEHHOCTH TPOTEKaHUS (DUINYECKUX  SABJICHHUM: MEXaHUYECKOE
JIBWXEHHUE, TEIUIOBOE JBWIKCHUE YACTUI[ BEIIECTBA, TEIJIOBOE pPAaBHOBECHE,
OpoyHOBCKOE JIBIKEHUE, Tuddy3us, ucrapeHue, KUIeHUe U KOHJICHCaIlus, IJIaBJICHUE
W KPUCTAUIM3ALMS, HANPABICHHOCTb  TEIUIONEPENayd,  dDJIEKTpU3auus  Tedl,
SKBUINOTEHIHAIBHOCTD MIOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;

MPOBOJIUTH MCCJIEAOBAHHNE 3aBUCUMOCTH OJIHOM (DM3MUECKOW BEIWYUHBI OT JAPYTOH C
UCTIOJIb30BAHUEM TIPSMBIX HM3MEPEHUM, NpPU OSTOM KOHCTPYUPOBATh YCTaHOBKY,



(duKCHpOBaTh PE3yNbTAThl MOJYYEHHON 3aBUCHUMOCTUA (DM3MYECKUX BEIIMYUH B BUJIC
rpadukoB ¢ Y4ETOM aOCONIOTHBIX MOTPEIIHOCTEH H3MEPEHM, NeNaTh BBIBOABI IO
pe3ynbTaTam MCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEPEHHUS (PU3NYECKUX BEIUYMH, TPU HTOM BBIOUPATH
ONTUMAJIbHBIA METOJT HM3MEpPEHUs, OlLEHUBATh AOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITBI IO MPOBEPKE MPEIJOKEHHOM THUIIOTE3bl:  IUIAHUPOBATh
AKCIIEPUMEHT,  cOOMpaTh  JKCIEPUMEHTAJIbHYI0  YCTAaHOBKY,  aHAJIM3UPOBATh
MOJIyYCHHBIE PE3YJIbTATHI U JI€NIaTh BBIBOJ O CTaTyCe MPEAJIOKEHHOM TUIIOTE3bI;
coOro/1aTh MpaBuiia 0E30MacHOTO TPyJa MPH MPOBEICHUM HCCIEOBAaHUN B paMKax
y4eOHOr0 3KCIIEpUMEHTa, MPAKTUKyMa M Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHOMN
JESATEIBbHOCTH C HCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB M J1a0OPATOPHOTO
000py10BaHUS;

pemiath pacy€THBIC 3a/ladyd C SIBHO 3a/JlaHHOM W HESBHO 3aJaHHON (pusmyeckoit
MOJEJIbIO: HAa OCHOBAaHMM aHalu3a YCIOBUS OOOCHOBBIBATH BBHIOOp (pHU3MUECKON
MOJENIM, OTBEYalolleld TpeOOBaHMAM 3aJlayd, HOPUMEHATh (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M  MOCTyJaThl (U3MYECKUX TEOpPHM TMpPU  HUCHOJIb30BAHUU
MaTeMaTUYeCKNX METOAOB pEUICHUs 3aJad, MNPOBOJIUTH PAcy€Thl HAa OCHOBAHUU
UMEIOIIUXCSl JaHHBIX, AaHAJIU3UPOBATH pE3YJIbTaThl M KOPPEKTUPOBATH METOJbI
pelIeHus ¢ YYETOM MOJTYYEHHBIX PE3YNIbTATOB;

pemaTh KaueCTBEHHbIE 3aa4M, TpeOyoUMe MPUMEHEHHS 3HAHUM U3 Pa3HBIX pa3/iesioB
Kypca (U3MKH, a TaKXKe WHTErpaldyd 3HAHUN U3 JPYruX MPEIMETOB €CTECTBEHHO-
HAy4YHOrO IIMKJIA: BBICTPAMBATh JIOTMUECKYIO LEMOYKY pacCyKICHU C OMNOpOM Ha
M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NUYECKHUE SIBICHUS;

MCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB PAOOTHI
M3MEPUTENbHBIX IPUOOPOB, TEXHUYECKUX YCTPOIMCTB U TEXHOIOTMUYECKUX MPOLECCOB;
IPUBOJIUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIET0 MHpa, B PAa3BUTUE TEXHUKU U
TEXHOJIOTH;

aHAJIM3UpOBaTh M  OLEHUBATH TMOCJHEACTBUS OBITOBOM ©  MPOU3BOACTBEHHOM
NEeSATEIbHOCTH YEJOBEKa, CBS3aHHOM € (PU3WYECKHMMM IIPOLECCaMH, C TMO3UIUI
JKOJIOTUYECKOMN 0€e30MacHOCTH, IIPEICTABICHUN 0 palMOHAIBHOM
IPUPOJIONIOIB30BAHNH, 4 TAKXKE Pa3yMHOM HCIIOJIb30BAaHUU JOCTUKEHUM HAyKU U
TEXHOJIOTUH /ISl JaTbHEHIIIEro pa3BUTHS YEJI0BEUECKOro oOIeCTBa;

MPUMEHSITh pa3JInuHbIe CIIOCOOBI paboThl ¢ nHGOpMaIel GU3NIECKOro COAEPKAHUS C
WCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH(POPMAIMOHHBIX  TEXHOJOTHHA, TPU  ITOM
UCIIOJIb30BaTh ~ COBPEMEHHbIE  WH(OPMAIMOHHBIE  TEXHOJIOTHM  JUIsl  TIOWCKA,
nepepaboTK W TPEAbSBICHHUS YYeOHOW W HAyYHO-TIOMYJSPHOW WH(OpMAIUH,
CTPYKTYpPUPOBAHUSI W HHTEpNpeTaluy WHOOPMAIMK, TOJYYEHHONW W3 Pa3IudYHbIX



MCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOIy4aeMyl0 HHPOPMAIIUIO U OLIEHUBATh €€
JOCTOBEPHOCTh KAaK HA OCHOBE HMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE aHaJIn3a
MCTOYHUKA HHOPMAIIUY;

OPOSABJIATh OPraHM3aLMOHHBIE UM IIO3HABATENIBHBIE YMEHHsI CAaMOCTOSITEIBHOTO
OpUOOpETEHUs] HOBBIX 3HAHWNW B IIPOLIECCE BBINOJHEHUS IPOEKTHBIX U y4eOHO-
HCCIIEI0BATENbCKUX PadoT;

paboTaTh B TpyIIE C KCIOJHEHUEM Pa3IUYHBIX COIHAIBHBIX POJICH, IUIAHUPOBATH
paboOTy Tpymmbl, palMOHAIBHO PpaCHpenesaTh JEATEIbHOCTh B HECTaHJAPTHBIX
CUTYyallMsIX, alcKBATHO OLICHWBATh BKJIAJ Ka)KIOI'O M3 YYACTHUKOB I'PYIIIBI B PELICHUE
paccMaTpuBaeMoil mpoOIeMBbl;

OpOSBIATE MOTHUBALIMIO K OyAymied mnpodeccHoHaNbHON — JAESITETbHOCTH IO
CHEIUATBEHOCTIM (PU3UKO-TEXHUIECKOTO TTPOQIIIS.

K koniy oOyuenus B 11 knacce npeAMETHbIE PE3YJILTATHI HA YIIIYOJIEHHOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

MOHUMATh pPOJIb (PU3UKK B DSKOHOMHUYECKOW, TEXHOJIOIMYECKOW, COLMAIbHON U
ATUYECKON cdepax AESITEIbHOCTH YEJIOBEKa, POJb U MECTO (PM3MKH B COBPEMEHHOU
HAay4YHOU KapTHHE MHPA, POJIb ACTPOHOMHH B IIPAKTHYECKON JIEATEILHOCTH YEJIOBEKA U
JanbHEMIIEeM  HAyYHO-TEXHUYECKOM  Ppa3BUTUH,  3HAYEHUE  ONMCATENIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSCHUTEIBHOM U MPOTHOCTHYECKON (PYHKIUH (PU3HMUECKOM
TEOPUH — DIIEKTPOAUHAMUKH, CIIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢uzuku, ponb pu3NYECKON Teopuu B (OPMUPOBAHMU NPEICTABICHUN O PU3NUYECKOU
KapTUHE MHUpPA, MECTO (PU3MUECKONW KapTHHBI MUpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IPUPOJIE;

paznuyaTh yCIOBUS NPUMEHUMOCTH Mojened (QU3NYecKUuX Tea U IPOLECCOB
(sBnEHUI): OOHOPOAHOE JJIEKTPUYECKOE W  OJHOPOJHOE MArHUTHOE  MOJH,
rapMOHUYECKHE KOJeOaHUs, MaTEeMaTHYECKUW MAasTHUK, WJI€ATbHBIN MPYKUHHBIN
MasTHHUK, TAPMOHMYECKHUE BOJIHBI, UACANbHBIA KOJI€OATEIbHbIN KOHTYpP, TOHKAs JIMH3A,
MoOJeJiel aToMa, aTOMHOT'O s/Ipa U KBAaHTOBOI MOJIEIN CBETA;

paznuyaTth YyciaoBusi (TpaHULbl, OO0JacTH) NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB,
NOHMMaTh BCEOOUIMM XapakTep (QyHIAMEHTAJIbHBIX 3aKOHOB M OTPaHHMYEHHOCTH
UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH AJIEKTPOMATHUTHBIE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys
OCHOBHBIC TIOJOKE€HUS M 3aKOHBI DJEKTPOJAUHAMHKMA U CHEHHUAIbHOW TEOPHH
OTHOCUTEIBHOCTH (3aKOH COXpaHEHWs 3JEKTPUUYECKOTO 3apsija, cuia Amiepa, cuia
JlopeHiia, 3aKOH SJIEKTPOMAarHUTHOW wuHAYKIWU, mpaBwio Jlenua, cBs3p JJIC
CaMOMHAYKIIMM B 3JIEMEHTE 3JIEKTPUYECKOM LEMU CO CKOPOCTHIO M3MEHEHHS CHIIBI
TOKa, OCTYJAThl CIIEHUATIbHON TEOPUU OTHOCUTENBHOCTH DUHINTEWHA);
aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCIOb3YS MOJ0KEHHUS
KBaHTOBOW (pu3uku (ypaBHeHHE DuHIITEWHA 171 (PoTtodddexTa, mepBolii U BTOPO



mocTynaTel bopa, mpuHIKIT COOTHOIIEHUS HeomnpeaenéHHocTen [ elizendepra, 3aKOHbI
COXpaHEHUS 3apsIOBOTO M MACCOBOTO YHCEN M YHEPTUU B SACPHBIX PEAKIIUAX, 3aKOH
PaIMOaKTUBHOIO pacraja);

OMUCHIBATH (DU3NUECKUE MPOLECCHI U SIBICHUS, UCIIONb3Ys BEIMUMHBI: HAMPSKEHHOCTD
ANEKTPUYECKOTO  MOJs, TMOTEHLIHANl  JJIEKTPOCTATUYECKOTO  TOJisA,  Pa3HOCTh
MOTEHITUAIOB, AJICKTPOJABIDKYINAS CHUJIA, WHAYKIUS MArHUTHOTO IIOJSl, MAarHUTHBIN
MOTOK, cwia Awmrmepa, WHIYKTHBHOCTH, SJIEKTPOABMKYIAS CHJIA CaMOWHIYKITUH,
SHEPryusi MAarHUTHOTO TIOJI MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, MOJIHAS
SHEPTHUs, PHEPTHUS TTOKOSI CBOOOHON YACTHIIbI, DHEPTHUS U UMITYJIbC (DOTOHA, MacCOBOE
YUCJIO U 3apsijl siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATh OCOOCHHOCTH TPOTEKaHMsS (U3UYECKUX SBICHUW: DSJICKTPOMATHUTHAS
WHIYKIUS, CAMOUHAYKIIUS, Pe30HAHC, HHTEephEpEHIUS BOIH, TU(PAKIIHS, TUCIICPCHS,
MOJIHOE BHYTPEHHEE oTpaxeHue, ¢potodnekrpuueckuit apdext (botordpdexr), annda-
u O6eta-pacnajpl saep, raMMa-u3JIydeHue saep, Gu3nueckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OTIpeIeNATh HANpPaBJICHUE WHIYKIIMA MArHUTHOTO TIOJISI MPOBOJHHMKA C TOKOM, CHIIBI
Awmmnepa u cunsl Jlopenna;

CTpPOUTh U300paKeHUE, CO37aBaeMO€ IUIOCKMM 3€pKaJioM, TOHKOW JHMH30H, W
PacCUYUTHIBATh €TO0 XapaKTEPUCTUKH;

MIPUMEHSATH OCHOBOTIOJIATAIONTNE ACTPOHOMUYECKHUE TIOHSTHS, TCOPUHU W 3aKOHBI JUIS
aHanmu3a W OOBSCHEHUS (U3UYECKUX TMPOIECCOB, MPOUCXOIAIIMX B 3BE3NAX, B
3BE3MIHBIX CHUCTEMAaX, B MEXKTaJIaKTUYECKON cpene; JBIKEHHUS HEOECHBIX Tell,
ABOJIIOIMH 3BE311 U BeelleHHOM;

IPOBOJUTH HMCCJIEJOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEJIUMYMH C HMCIOJIH30BAHUEM
MIPSAMBIX H3MEPEHUH, TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEJIWYWH B BHIE TpadukoB C y4ETOM
aOCONIOTHBIX ~ TOTPENTHOCTEM W3MEPEHMH, JeNaTh BBIBOABI IO pe3ysbTaTam
UCCJICI0BAHNUS;

MPOBOJIUTh KOCBEHHBIE W3MEpPEHUS (U3NYECKUX BEJIUYHMH, TPH OTOM BBIOUPATH
ONTHMAJIBHBIA METOJT WM3MEPEHUsS, OIEHWBATh aOCOJIOTHBIE W OTHOCHUTEIBHBIC
MOTPENTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJUTH  OMBITBI TI0 TPOBEPKE MPEUIOKEHHON THUMOTE3bl:  IJIAHUPOBATH
AKCIIEPUMEHT,  cOoOMpaTh  JKCIIEPUMEHTAIbHYI0  YCTAaHOBKY,  aHAJIM3UPOBATh
MOJTyYEHHBIE PE3YJIbTAThI U ICJIaTh BBIBOJ O CTATyCE MPEI0KEHHON TUIIOTE3HI;
OMKCHIBATh METOIBI ITOTYYCHUS HAYIHBIX AaCTPOHOMHYCCKUX 3HAHUM;

coOmro/IaTh MpaBujia OE30MacHOTO TPyJa MPH MPOBEICHUU HCCICIOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTA, MPAKTHUKyMa M Y4eOHO-HCCIIEOBATENIBCKON M TPOSKTHOU
JESTETPHOCTH C WCIOJIb30BAHUEM W3MEPHUTENBHBIX YCTPONCTB U J1a0OPATOPHOTO
000pynoBaHUs;



pemars pacdy€THBIC 3a/ladyd C SIBHO 3aJaHHOW W HESBHO 3aJaHHOW (pu3mdecKoit
MOJIETIbIO: HAa OCHOBAaHUM aHajM3a YCIOBUS BBHIOMPATh (PU3WYECKUE MOJEIH,
OTBEUAIOINe TPEOOBAHUAM 3a/1a4H, IPUMEHSATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTyJaThl (PU3NYECKUX TEOPUM NpPH UCIOJIb30BAHUM MAaTEMaTUYECKUX METOJOB
peleHus 3aJad, NPOBOAMTH pACUEThl HA OCHOBAHMM HMEIOIIUXCA JAHHBIX,
aHAJIU3UPOBATh pE3yJbTaTbl W KOPPEKTHPOBATH METOABl PELIEHUS C YYETOM
MTOJIyYEHHBIX PE3YyJIbTaTOB;

peniaTh KaueCTBEeHHbIE 3a7]a4M, TpeOyIoUMe MPUMEHEHUS 3HAHUM U3 Pa3HbIX Pa3/esioB
Kypca (U3MKH, a TaKXe WHTErpalyyd 3HAHUM U3 JPYruX MNPEAMETOB €CTECTBEHHO-
HAay4YHOrO IMKJIA: BBICTPAUBATh JIOTHYECKYIO ILIEMOYKY PACCYX IEHUW C OMOpOW Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS JI1 OOBSCHEHHSI OCHOBHBIX IPUHIUIIOB padOThI
U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPOMUCTB U TEXHOJOTUYECKUX MTPOLIECCOB;
OPUBOJUTH MIPUMEPHI BKJIa1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHUE NPOLECCOB OKPYXAIOLIEr0 MHUpa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UpPOBaTh M  OLEHUBATH IMOCJHEACTBUS OBITOBOM ©  IMPOHU3BOACTBEHHOM
JESTEIbHOCTH 4YEJOBEKa, CBS3aHHOW ¢ (U3MYECKMMM TMPOLIECCaMHu, C TO3HULMH
AKOJIOTUYECKON 0€e30IacHOCTH, IIPEICTABICHUN 0 palMOHAIIBHOM
MPUPOJOINOIb30BAHUH, a TAKXKE€ Pa3yMHOM HCIOJb30BAHUM JIOCTHKEHUI HAyKd U
TEXHOJIOTUH ISl JAIbHEHIIIErO Pa3BUTHS YETI0OBEUECKOro 0OIeCTBRa;

OPUMEHATH pa3INuHbIe CIOCOObI paboThI ¢ HHpOopMaLuel (PU3MUECKOT0 COIEPKAHUS C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH(MOPMAIIMOHHBIX  TEXHOJIOTUHA, TpU  ITOM
UCIIOJb30BaTh  COBPEMEHHBIE  HMH(OPMALMOHHBIE  TEXHOJOTMM  JJIs  IOMCKa,
nepepaboOTKU W TPEAbABICHHUS YYeOHOW W HAyYHO-TIOMYJSIpHOM HMHQpOpMaluu,
CTPYKTYPUPOBAHMSI M MHTEpIpETalui HHPOPMALMH, MOJTYYEHHOM M3 pPa3IMYHbIX
UCTOYHUKOB, KpUTHUECKH aHAJIM3UPOBATh MOJIy4aeMyr0 UH(OpPMAIIMIO U OLIEHUBATh €€
JOCTOBEPHOCTh KAaK HA OCHOBE MMEIIIMXCA 3HAHUN, TaK M Ha OCHOBE aHaIM3a
MCTOYHHUKA MH(POPMALIWH;

MPOSIBJISITh OPraHU3alMOHHBIE W  TO3HABATENIbHBIE YMEHHSI CAMOCTOSITEIBHOTO
MpUOOpPETEHUsI HOBBIX 3HAHWM B TMPOLECCE BBINOJHEHUS MPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B TpyIIE C HUCIOJHEHUEM Pa3IMYHBIX COLMAIbHBIX POJIEH, MIaHUPOBATh
paboTy Trpymmbl, pPalMOHAIBHO paCHpenesiTh AESATENbHOCTh B HECTAHJAPTHBIX
CUTYalMsIX, aJICKBATHO OLIEHUBATh BKJIAJ KaXKJIOTO M3 YYACTHUKOB I'PYIIIbI B PEIICHHE
paccMaTpuBaeMoil mpoOIeMbl;

OpOSBIIATE MOTHUBALIMIO K OyAymied mnpodeccMOHaNbHON — JAESATENbHOCTH IO
CHEUATBLHOCTIM (U3UKO-TEXHUYECKOTO PO,



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourpoububle IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3zaen 1. HAYYHBINM METO/ IIO3HAHUS TPUPO/IbI
. bu6mmoteka [IOK
1.1 Hayunblii MeTo Mo3HaHUS TIPUPOIBI 6 0 6 https://m.edsoo.ru/fL6b68d7
Htoro no pazneny 6
Paznen 2. MEXAHUKA
bu6nuoreka [IOK
21 Kunemaruia 10 . o https://m.edsoo.ru/f16b68d7
bu6nuoreka [IOK
22 Jluramuia 10 0 10 https://m.edso00.ru/f16b68d7
N bubmorexa [JOK
23 Cratnka Tépaoro Tena > . 4 https://m.edso00.ru/f16b68d7
bu6mmoteka [IOK
2.4 3aKOHBI COXpaHEHUsI B MEXaHUKE 10 1 9 https://m.edsoo.ru/f16b68d7
Hroro mo paszneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKNHETUYECKON TEOPHUH 15 1 14 https://m.edsoo.ru/f16b68d7
but6mmoreka [IOK
3.2 Tepmonunamuka. TeniaoBble MalTUHbI 20 1 19 https://m.edsoo.ru/f16b68d7
3.3 ArperarHbie cocTosiHUs BeniecTBa. Da3oBbie 14 1 13 but6mmoreka [IOK
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IIepPEX OBl https://m.edsoo.ru/f16b68d7
Hroro mo pazaeny 49
Paznen 4. JIEKTPOIUHAMUKA
bu6nmoreka [IOK
41 Omextpirieckoe nore 24 23 https://m.edso0.ru/f16b68d7
. N bubnuorexa [HOK
4.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 24 23 https://m.edsoo.ru/fL6h68d7
bu6mmoteka [IOK
4.3 ToKit B pasmiribIx cpesax 0 0 https://m.edso0.ru/f16b68d7
Uroro no pazneny 94
Paznen 5. PUSHUYECKHUI MPAKTUKYM
. bubmuorexa [JOK
>l ek npakTikyM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazneny 16
bu6nuoreka [IOK
PesepBHoe Bpems 10 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 162
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanMeHoBaHMe pa3/iejioB H TEM nudpoBbie
Ne /i P Konrpoabnbsie IIpakTuueckue (itcpp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOJJUHAMUKA
bubnnoreka IIOK
11 Martmrioe none 14 0 14 https://m.eds00.ru/39859ef1
bubnnoreka IIOK
1.2 DJICKTPOMATHHTHAS MHIYKINA 13 1 12 https://m.edso0.ru/39859ef1
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6nuoreka [IOK
2.1 MexaHn4eCKHE KOJIcOaHuUs 10 0 10 https://m.edsoo.ru/39859f1
bu6nuoreka [IOK
2.2 DneKTpOMarHuTHbHIE KOJIEOAHUSI 15 0 15 https://m.edsoo.ru/39859f1
53 MexaHn4ecKue U 31EKTPOMATHUTHBIE 10 1 9 bubnmnoreka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bu6nuoreka [IOK
24 Onika 25 L 24 https://m.eds00.ru/39859f1
Hroro no pasneny 60
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHN
bu6nuoreka [IOK
3.1 Octospt CTO > L 4 https://m.eds00.ru/39859ef1
Hroro no paszneny 5
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Pa3znea 4. KBAHTOBAS ®U3UKA

N bu6nmoreka [IOK
4.1 KopnyckynsipHO-BOJIHOBOM JTyaliu3m 15 15 https://m.edsoo.ru/39859ef1
bu6nuoreka [IOK
42 bz aToma > > https://m.eds00.ru/39859¢f1
43 ®du3nka aTOMHOTO sI/Ipa U JIEMEHTAPHBIX 5 5 bubnmoreka [JOK
' YaCTUII https://m.eds00.ru/39859¢f1
Utoro no pazneny 25
Paznen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPOPU3UKHN
bubmuorexa [JOK
5.1 DeMeHTHl aCTPOHOMUU M aCTPOPU3IUKU 12 12 https://m.edsoo.ru/39859f1
Htoro no pazneny 12
Paznen 6. PUBNYECKUN TIPAKTUKYM
. bubmorexa [JOK
61 DusICCKHi MpakTHIyM 16 16 https://m.edso0.ru/39859ef1
Hroro mo pazneny 16
Pa3znen 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucrematusanuusa 1 0000IIeHE
MPEAMETHOTO COJIEPIKAHMS U OTIbITa bu6nuoreka [IOK
7.1 . 15 15
NEeSATETLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859ef1
n3ydeHuu kypca ¢pusuku 10 — 11 kmaccos
Uroro no pazaeny 15
but6mmoreka [IOK
PesepBHOE Bpems 10 10 https://m.eds00.ru/39859ef1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 166
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue p
n/n Bceero u3yuyeHusi oOpa3oBaTelbHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 dusznka — aMeHTaJIbHAs HayKa O MPUPOJIE 1 0 1
Pynn e PHpol https://m.edsoo.ru/1beef346
5 Hayunslit MeTO IO3HAHUSA U METOABI 1 0 1 bubnuoreka [JOK
UCCIIeIOBaHMS (PU3NICCKHUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCHEepUMEHT U TeOpHUs B MPOLIECCE MO3HAHUS
3 npuposl. Habmromenre u 9KCIepuMeHT B 1 0 1 bubmorexa LHOK
PUPOIBL. A P https://m.edso00.ru/34c49931
duzuke
bu6nuoreka [IOK
4 CnocoObl u3mMepeHus: GU3NYECKUX BETUIHH 1 0 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOCOmIOTHAS M OTHOCUTEIbHASI TOTPEITHOCTH 1 0 1 bubmuoteka [JOK
U3MepeHuil pu3nyecKkux BeINYUH https://m.edsoo.ru/7f18fda3
MopenupoBanue B pusuke. Pomas u mecto
5 ¢u3uku B OPpMUPOBAHUHN COBPEMEHHOMN 1 0 1 bu6muoreka [JOK
Hay4YHOH! KapTUHBI MUPA, B IPAKTUYECKOU https://m.edsoo.ru/eabbded1
JeATEeTbHOCTH JIIOACH
Mexannueckoe asmxeHue. Cucrema oTcuera.
but6mmoreka [IOK
7 OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUKEHHUS. 1 0 1
https://m.edsoo.ru/e9a52f02
[Ipsimast u 0OpaTHast 337291 MEXaHUKH
Pannyc-BekTop MaTepHalbHON TOUKH, €T0
Y P P bubmuorexa [JOK
8 MIPOEKITMY HA OCH KoopAuHAT. TpaekTopusi. 1 0 1

ITepememienue. CxkopocThb. X mpoekuuu Ha

https://m.edso0.ru/30a108a5
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OCH KOOp/MHAT

PaBHOMEpHOE NPAMOJIIMHENHOE JBUKECHUE.

bu6numoreka [IOK

9 I'paduueckoe onucanre paBHOMEPHOTO
paguy . [HCAHHE PaBHOMEPHOT https://m.edsoo.ru/89ba7190
MPSIMOJIMHEHHOTO JIBHXKCHUS
10 CrioxeHue nepeMereHnii U CKOpoCTeil. bubnmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBnomepnoe nBmxenne. MrooBeHHas
11 ckopocTb. Yckopenue. [Ipamonuneiinoe bubmorexa LHOK
p ’ p P https://m.edsoo.ru/a99549a7
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onmcanue MpsIMOIMHEHHOTO bubnuoreka [JOK
JIBUKEHUS C MOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBobOonHoe majeHue. Y ckopeHrue cBOOOIHOTO
13 najieHus. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH bubmmorexa [TOK
A ] b » CKOP ’ https://m.edso00.ru/f738109c
YCKOPEHHS OT BpEMEHH U UX TpaduKu
14 JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K bu6mmoteka [IOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpusosmueliHOe nBrkeHue. J[BHKeHUE 10
15 OKPYKHOCTH. YTJIOBasl U JJUHEWHAsT CKOPOCTb. bubmuoteka [JOK
ITepuon n wacrora. LleHTpOoCTpEMHUTENBHOE U https://m.edso0.ru/33196fbe
MOJIHOE YCKOPEHHE
but6mmoreka [IOK
16 Kontponbnas padota o teme "Knunemarnka"
p p https://m.edso0.ru/1242f32e
[IepBbIit 3akoH HproToHa. MIHEpmanbsHble
17 cuctemsbl oTcuéra. [[pUHIUIT OTHOCUTENTBHOCTH bubmorexa [TOK
P N https://m.edsoo.ru/5a9%e4a64
lNanunes. HennepuuanbHble cUCTEMBI OTCUETA
18 Cwuta. PaBHOnelicTByIOmas cuna. Bropoit bubnmoreka [JOK
3akoH Herotona. Macca https://m.eds00.ru/141d3837
19 B3aumopneiictue ten. Tperuii 3akoH HeioTona bubnmoreka [JOK
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[IpuHnun cynepnosunuu cui. Pemenne 3anau

https://m.edsoo.ru/57dba505
bu6nuoreka [IOK

20
Ha NpUMEHEHHEe 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOI'O TATOTEHUS.
21 DKBUBAJICHTHOCTH I'PABUTAIIMOHHON U bubmorexa [JOK
. P t https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
99 Cuna TsDKeCTH M yCKOpeHHe CBOOOHOTO bubnmnoreka HOK
naaeHus https://m.edso0.ru/22757f26
JIBm>keHne HeOECHBIX TE U X
23 HMCKYCCTBEHHBIX CIIyTHHKOB. [lepBas bubmorexa [OK
Y yr P https://m.edsoo.ru/11abfa0a
KOCMHYECKasi CKOpocTh. 3aKkoHbI Keruepa
bubnnoreka IIOK
24 . I'yka. B
Cua ynpyrocth. akon I'yka. Bec esa https://m.edsoo.ru/0Oae2cd84
Cuia tpenust. [Ipupoaa v BUABI CUIT TPEHUS. bu6nuoreka [IOK
25 JIBH>KEHUE B JKUIKOCTHU U ra3e C YYETOM CHJIbI https://m.edso0.ru/1fa86499
COIIPOTHUBIICHHUS CPEBI https://m.edsoo.ru/2cb29676
26 Hasnenue. 'uapocraruueckoe qaBicHUE. bubnmnoreka [JOK
Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
bu6nuoreka [IOK
AOcomoTHO TBepoe Teno. [loctynaTensHoe u
27 BpaIaTelbHOe JBMKEHNE TBEPOTO Tela bubmorexa TJOK
patt A PA https://m.edsoo.ru/2b95d57e
28 MoOMEHT CUJIbI OTHOCHTEIIHO OCH BPAIIICHUS. bu6nuoreka [IOK
Iieyvo cumsl https://m.eds00.ru/653d3459
ClioKeHHUE CHII, IPHIIOKEHHBIX K TBEPJIOM
29 teny. LleHt T;I)Kepcn/l Tena YCJIOBI/I;[pIl ’ bubmorexa [IOK
4 P i https://m.eds00.ru/9aa79a7d
paBHOBeECHs TBEPIOTO Tea. Buasl paBHOBECHS
30 Pemenue 3amau bubmorexa HOK

https://m.edsoo.ru/dclcaacO
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KonTtponsHas padora no teme "/lunamuka.

bu6nuoreka [IOK

31
Cratuka TBepaoro tena'" https://m.edso00.ru/9f5a574c
HNMnynbec MmaTepuabHOW TOYKHU, CUCTEMBI
32 MaTepUaAIbHBIX TOYEK. LIeHTp macc cucrembl bubmuorexa [JOK
MaTepHaJIbHBIX TOUeK. Teopema 0 JBUKEHUH https://m.edsoo.ru/4bb8294b
[IEHTpa Macc
NmMmynbe cuitbl 1 UISMEHEHHE UMITYJIbCA Tela.
33 3aKOH COXpaHEHHs UMITyIbca. PeakTBHOE bubmorexa [JOK
P Y ' https://m.edsoo.ru/13f0a221
IBIDKEHUE
MoMeHT uMITyNibca MaTepUaIbHON TOUKH.
34 IIpencraBieHre 0 COXpaHEeHH MOMEHTA bubmmorexa LOK
P P https://m.edsoo.ru/d6532eb9
UMITYJbCa B [ICHTPAIBHBIX MOJISIX
bubmuorexa [JOK
35 Pemenne 3amau
A https://m.edso0.ru/f7706d63
PaboTa cuiel Ha MaJIoM U Ha KOHEYHOM
36 nepemeniennn. [ paduyeckoe npeacraBieHue bubmmorexa [IOK
P P P https://m.eds00.ru/913974c7
paboThl CHIIBI. MOIIHOCTH CHITBI
Kunernueckas suneprus. Teopema 06
37 W3MEHEHUU KMHETUYECKON YHEPT U bubmorexa [JOK
N P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHOU TOUKH
IToTeHIManbHBIE ¥ HEMOTEHIMATBHBIE CHJIBI.
38 ITorennuanbHas >Heprusa. Bropas bubmmorexa TIOK
PrH. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
TpeTbs kKocMudeckasi ckopocTb. CBsi3b pabOTHI
HETIOTCHITUAIbHBIX CHJI C HK3MEHECHUEM bubmmorexa [JOK
39 N
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHHUS MEXaHUYECKON YHEPTUH
40 VYrpyrue u Heynpyrue CTOJIKHOBEHHUS. Bbubnuoteka LIOK
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YpaBHeHue bepHyium 1 ueabHOM
KUJKOCTU

https://m.edsoo0.ru/f30f43b6

KonTponpHas padora o Teme "3aKOHbI

bu6nmoreka [IOK

4 COXpaHEHHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
PazButue npeacraBiaeHuil 0 NpUpoJIe TEIIOTHI.
42 OcHosueble nosoxxeHust MKT. duddyzus. bubmorexa LHOK
BpOyHOBCKOE ABHKEHE https://m.edsoo.ru/b0a4445f
TPOEHHUE Ta3000pa3HbIX, )KUJIKUX U TBEPABIX
43 Sle Xapakrtep z[BfmeHHﬂ’ u BSHaHMOHeﬁC”i)BHHﬂ BH6J_IHOTeKa HOK
JACTHIL BELECTRA https://m.edsoo.ru/c44d02e2
44 Macca u pazMepsl MOJIEKYIT (aTOMOB). bubnuorexa [HOK
KomunuecTtBo BenectBa. [locrosinnas ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. Temnosoe pasHoBecue. [lkana bubnmnoreka HOK
Ienscus https://m.eds00.ru/0070d493
bubnmnoreka [JOK
46 Pemterie safa https://m.edsogru/1531aba5
47 W neanpHbiil ra3. I'a3oBbIe 3aKOHBI E;ISSH/I//I;T:;(;Sr(aE deb2367
48 VpaBuenue MenneneeBa-Knamneiipona. bubnmnoreka [JOK
Pemenne 3amau https://m.edso0.ru/8d12c328
49 AbcomoTHas Temnepatypa. 3akoH Jlanbrona E::S;;ﬁfg;?ﬁ}i 4602d1f
50 H3omnporeccel B uaeanbHOM rase ¢ bu6muoreka [JOK
MOCTOSIHHBIM KOJIMUYECTBOM BeEIIECTBA https://m.edso00.ru/68878d51
51 I'padmuueckoe npencraBiaeHre U30MPOLIECCOB: bu6muoreka [JOK
n30TepMa, H30Xopa, n3obdapa https://m.edso0.ru/1344327b
52 OcHoBHoe ypaBHeHne MKT bubmorexa [TOK

https://m.edsoo.ru/c8094721
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bu6nuoreka [IOK

53 Pemenue 3anau
A https://m.edso0.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOJIMHAMUYECKON CUCTEMBI CO CpeaHEN

54 pMOA . . pea https://m.edsoo.ru/c38af875
KMHETUYECKOW SHEPTUell MOCTYyNaTeIbHOro
TEIUIOBOT'O JIBHKEHUS €€ YacTHI]

55 O06o001IeHre U CUCTEMAaTH3alisl 3HAHUH 110 bu6mmoreka [IOK
teme "OcHoBbl MKT" https://m.edso0.ru/09d12fd8

bubmnoreka IIOK

56 KonTponpHas padora o teme "OcHoBsl MKT"

p p https://m.edsoo.ru/13adad59
TepmonuHamMuueckas cucTeMa. 3a/laHue
BHEIIHUX ycinoBul 1 T/ cuctemsl.

57 Buemnue v BHyTpeHHUE ITapaMETPBI. bubnuotexa [HOK
ITapamerpsl T/] cucTemsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAUYEHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH.

58 CamonpounsBosibHas penakcauus T/ cuctemsl brbmmorexa LTOK

p p https://m.edso0.ru/8ec512f0
K TEIIOBOMY PaBHOBECHIO

59 Mogenb ueansHOTO Ta3a B TEPMOIMHAMHUKE. bubnmnoreka [JOK
VY cioBus TPUMEHUMOCTH ATON MOJEITH https://m.edso0.ru/29355001

50 VYpaBuenne MenneneeBa-Kianeiipona u bubnmoreka [JOK
BBIPAKECHUE V11 BHYTPEHHEN YHEPIUU https://m.edsoo.ru/bal178d0
Bripaxxenue 111 BHyTpEHHEN SHEPTUH

61 OJIHOATOMHOTO UCAJIILHOIO rasa. bu6muoreka [JOK
KBasucrarnueckue u HecTaTHUECKUE https://m.edsoo.ru/ac5cacl5
MPOLIECChHI

bu6muoreka [JOK
62 DnemMeHTapHas paboTa B TEpPMOJAHMHAMUKE. 1

https://m.edso0.ru/741d5738
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Beruncnenue paboTsl 1o rpaduky mnpoiecca Ha
pV-nuarpamme

Terutonepenaya Kak crocod M3MEHEHUS

bu6nmoreka [IOK

63 i::ggiii; 3})‘;66%1‘1‘: TA cucremst 6¢3 https://m.eds00.ru/3d734561
64 KonBekuusi, TEI0npoBOAHOCTb, U3ITYUCHUE bubmmorexa LIOK
https://m.edsoo.ru/157b54cd
KonunuectBo temnotel. TemioéMKOCTh Tena.
65 VY enbHas U MOJISIpHAs TEIIOEMKOCTH bubnmnoreka [HOK
BEILECTBA. Y JIeJIbHAs TEIUIOTA CrOpaHus https://m.edsoo.ru/7ba67355
TOITMBA
66 Pacuér konnuecTBa TEMIOTHI MTPU bubmuorexa [JOK
Terionepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsTue 06 aquabatHom nporuecce. [lepBorit bubmuoreka [JOK
3aKOH TEPMOJIUHAMUKHU https://m.edso0.ru/d8098824
68 KonuuecTBo TemIOTH 1 paboTa Kak MephI bubnmnoreka [JOK
W3MEHEHUS BHyTpeHHel 3Heprun T/l cucteMbl https://m.edsoo.ru/b047alcd
BTopoii 3aKkOH TepMOIUHAMUKY IS
69 paBIfOBeCHBIX " HipasHOBeCHBIXanOHCCCOB. bubmmorexa LOK
HeoBpaTiMOCTh MPHPOAHAIX MPOLIECCOR https://m.edsoo.ru/c6f4f464
70 [Ipunuuns! geiicTBus Tenaosix MamuH. KI1/] ]r?':;?s?lpllr(r)::;(;gr(age 945513
bubnmoreka [JOK
71 MaxkcumansHoe 3HaueHue KIIT. [{ukn Kapuo https://m.e dsogru /f63857h9
bubnmoreka [JOK
72 Penterme saza https://m.edsogru/bBefa18b
73 DKOJOTHUYECKHE ACTIEKThI UCTIOIb30BAHUS bubmuoreka [{OK

TEIUIOBBIX ABUraresieid. TemioBoe 3arpsi3HeHUE

https://m.edso0.ru/9867aaa7
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OKPYKaroILEH cpeibl

74 Pemienue 3anau bubmorexa [JOK
https://m.edsoo.ru/c8c70432
75 O06o001IeHre U CUCTEMaTH3alis 3HAHUH 110 bubmuorexa [JOK
teme "Tepmoaunamuka. TemioBbie MamHbI" https://m.edsoo.ru/28d62b3f
76 KoHTponbHas pabora 1o Teme bubnmnoreka HOK
"Tepmoaunamuka. TennoBbie MaluHb!" https://m.edsoo.ru/1b6e26c5
[TapooGpazoBanue u koHaeHcanus. Mcnapenue
7 Y KUIIeHHE. Y IesIbHAs TeIioTa bubmorexa [IOK
' https://m.eds00.ru/6f8e6777
apooOpa3oBaHus
Haceimenubie 1 HEHACHIIICHHBIC TTAPBI.
KauecTBeHHas 3aBUCUMOCTb INIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO I1apa OT
78 TEeMITepaTypbl, UX HE3aBUCUMOCTb OT 00BbEMa bubmorexa [JOK
PATYPH, https://m.edsoo.ru/f5c17d02
HACBIIIEHHOTO Tapa. 3aBUCUMOCTh
TEMIEPaTyphbl KUTICHUS OT JAaBIICHUS B
KUJKOCTU
79 BnaxxnocTs Bo3yxa. AGCoMOTHAS U bubmuotexa [JOK
OTHOCUTENbHAS BIaKHOCTh https://m.edsoo.ru/30ebbb79
but6mmoreka [IOK
80 Pemenwue 3amau
A https://m.eds00.ru/18e95ff3
81 TBépnoe teno. Kpucraminueckue u amopgHbie bu6muoreka [JOK
Tena. AHU30TPOIUS CBOMCTB KPUCTAIIIOB https://m.edsoo.ru/20a88a03
82 [InaBnenue u Kkpuctammsanus. Y 1enbHas bubmuoreka [IOK
terioTa riaBieHus. Cyomumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpaOTO Tena. PacTskenue u
but6mmoreka [IOK
83 cxarue. Casur. Moayns FOnra. [penen

ynpyrux aegopmariuii

https://m.edsoo.ru/dalaabl10
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TeroBoe pacluMpeHne KUAKOCTEN U TBEPIBIX

84 TeJl. AHTApMOHM3M TEIUIOBBIX KOJICOaHHI bubmmorexa LIOK
' p https://m.edsoo.ru/7ba5edf2
YacTHUI[ BEUIECTBA

85 [IpeobpazoBanue sHeprun B (ha30BBIX bubnmoreka [JOK
nepexonax https://m.eds00.ru/97a0672f

bu6nmoreka [IOK

86 YPaBHCHHE TEILIOBOrO bananca https://m.edsoo.ru/ab1521fb

bubmuorexa [JOK

87 P

CHICHHE Sajtat https://m.edsoo.ru/8ab7f40d
[ToBepxHocTHOE HaTsKeHue. Kanusipabie
88 sBIIeHUs. J|aBIieHUE 1O/ HCKPUBIICHHOM bubmmorexa [JOK
' AL HCKD https://m.eds00.ru/b42f1f97
MOBEPXHOCTHIO KuaKocTH. Dopmyna Jlannaca
O06o01IeHre U crucTeMaTu3alys 3HaHU| 1o
89 TeMme "ArperaTHbIe COCTOSHUS BEIIECTBA brbmmorexa [JOK
P | H ) https://m.edso0.ru/0b52575¢
®dazoBbIE IEPEXOBI

90 KonTtponbHas pabota no Teme "Arperarssle bubnmnorexka HOK
cocTosiHuA BelecTa. Pa3zoBble NEPEXOAbI" https://m.edsoo.ru/7dc2a739
DeKTpu3anus Tei U €€ MPOosIBJICHUSI.

o1 DnekTpuueckuii 3apsia. [[Ba Buma bubmuoteka [JOK
AJIEKTPUUECKUX 3apsaoB. [IpoBoaHuUKY, https://m.edsoo.ru/laff445f
JUAJIEKTPUKU U TTOTYIPOBOIHUKHI

92 DIeMEHTAPHBIN dEKTPUUECKUM 3apsia. 3aKOH bubnuotexa [JOK
COXPAaHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/f49afd24

93 Bzaumopeiicteue 3apanoB. Touednslie 3apsibl. bubnmoreka [JOK
3akon Kymnona https://m.edsoo.ru/445b7746

bu6nuoreka [IOK

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

https://m.edsoo.ru/08fc19bc
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Dnekrpuueckoe nose. Ero aeiictBue Ha

bu6nuoreka [IOK

95
BJIEKTPUYECKUE 3aPSi/IbI https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIS.
[IpoOHnelii 3apsn. JIuHuM HanpsKEHHOCTU bubnmoreka [JOK
96
ANEKTPUUECKOT0 noJist. OqHOpOAHOE https://m.edso00.ru/3dac6957
IIEKTPUYECKOE 110JI€
97 [ToTeHManTbHOCTD ANEKTPOCTATUYECKOTO bubnmnoreka HOK
noJist. Pa3HOCTh NOTEHIIMATIOB ¥ HAIIPSKECHUE https://m.eds00.ru/80021447
[ToTenuuansHas 3Heprus 3apsaa B
98 3NeKTpocTaTuyeckoMm mnose. [lorennnan brbmmorexa LTOK
P ] t https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO OIS
99 CBs13b HAPSHKEHHOCTH TIOJISE U PA3HOCTH bubnuorexa [HOK
MOTEHIIMAJIOB JIJISI DJIEKTPOCTATUYECKOTO TTOJISI https://m.edsoo.ru/df7a6838
[IpuHIMn cyneprno3uiuy 3IeKTPUIECKUX bubnuoreka [JOK
100 .
oJIen https://m.edsoo.ru/Ocfe4a6e
bu6nuoreka [IOK
101 P
cHietHe sazat https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsaa. [loxe paBHOMEpHO bubnmnoreka [JOK
3apsHKEHHON cdepsl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY
103 mapa. [lone paBHOMEpHO 3apsKEHHOMN Bubmmorexa [IOK
pe: P prio=ap https://m.eds00.ru/f7a665ee
0ECKOHEUHO! TIOCKOCTH
104 [IpoBOAHMKY B 37E€KTPOCTATHYECKOM IIOJIE. bu6muoreka [JOK
VYcioBue paBHOBECHS 3apsiiOB https://m.edso0.ru/32405eab
JIM3IeKTpUKY ¥ OJTYIIPOBOAHUKY B bubmuoreka [JOK
105
3IIEKTPOCTATUYECKOM T10JIE https://m.edso0.ru/060ebab5
106 Konpencarop. DneKTpoéMKOCTh bubnunorexa [IOK

KOHZIEHCATOpa. DIEKTPOEMKOCTH IIIOCKOTO

https://m.edso00.ru/845b4f73
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KOHJICHCATOpa

107 [TapannensHOE COeTMHEHNE KOHJICHCATOPOB bubmorexa LOK
3 A A P https://m.edsoo.ru/d11e8ce7
108 ITocnenoBarenbHOE COCAUHEHNE bubmuorexa [JOK
KOHJICHCATOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apsHsKeHHOTO KOHASHCAaTopa bubmorexa LHOK
P P A P https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JBrKeHue 3apsyKEeHHOW YacTUIbI B bubnuorexa [HOK
OJHOPOJTHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemienue 3amau
113 O06o0mIeHre U cucTeMaTH3aIis 3HaH|H 110 bubmuorexa [JOK
TeMe "DnekTpuyeckoe nosue" https://m.edsoo.ru/5752603f
KonTtponbHas pabora o Teme bubnmnorexka HOK
114
"DnexkTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cuiia Toka. [TocTosTHHBIN TOK. Y CIIOBHS
115 CYIIIECTBOBAHUS MMOCTOSHHOTO AIEKTPUYECKOTO bubmmorexa [JOK
ym P https://m.edso0.ru/233311b5
TOKa
bu6nuoreka [IOK
116 141 .H J1C
crowmikit Toka. Hanpsixeriie 1 31 https://m.edso0.ru/0839a115
117 3akon OMa [ y9acTKa 1enu. DIeKTPUIeCcKoe bubnmoreka [JOK
CONPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTh COITPOTUBIICHUS OJJHOPOTHOTO
118 MPOBOJHUKA OT erpo JIMHBI U Hﬂi[) ; I/JI:[ bubmorexa HOK
POBOA g tHat https://m.edso0.ru/95fcdf51
MOTIEPEYHOTO CEUCHUS
119 VY enbHOE CONPOTUBIIEHUE BELIECTBA. bubmmoteka [JOK
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Pemenue 3amau

https://m.edso0.ru/437f8300

120 ITocnenoBarenbHOE, MapAIIEIBHOE, bu6nuoreka [IOK
CMELIaHHOE COEIMHEHHE ITPOBOJIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX LIECTICH. bubnmoreka [JOK
[TpaBuna Kupxrodga https://m.eds00.ru/1794cf37
bu6nuoreka [IOK
122 Peuerye 3axas https://m.edso00.ru/3881b469
123 Pabora snexrpuyeckoro Toka. 3akoH J[xoyns bubnmnorexka HOK
—Jlenna https://m.edsoo.ru/a3605c5¢
bubnnoreka IIOK
124 P
CHICHHE 3aAat https://m.eds00.ru/6761bf0f
125 MonHOCTh 2JEKTPUYECKOro ToKa. Terosas bubnuoreka [JOK
MOUIHOCTb, BbIJIETIsIEMasi HA PE3UCTOPE https://m.eds00.ru/99750a6f
bu6nuoreka [IOK
12 P
6 CHieHHe sajad https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE bubnmnoreka [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 715 TOTHOM (3aMKHYTOM) bubmuoreka [JOK
JJIEKTPUYECKOU LIETIH https://m.edso00.ru/221f40fb
bu6mmoreka [IOK
129 Pemenme 3axa- https://m.eds00.ru/3580b679
bu6mmoteka [IOK
130 MougHOCTS HCTOYHHKa TOKA https://m.edsoo.ru/a0ae51d8
bu6nuoreka [IOK
131 Koporkoe samikanne https://m.eds00.ru/546f5632
132 KoHnencaTop B 1enu mocTOSTHHOTO TOKa brbmiorexa LIOK
A pEI https://m.eds00.ru/35368f3e
133 Pemenue 3amau bubmuoreka [{OK
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https://m.edso0.ru/4410cef0

Pemenue 3agau o teme "IlocTOSHHBIN bu6nuoreka [IOK
134 .
BIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo teme "llocTostHHBIN bubmuorexa [JOK
ANEKTPUUECKUH TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3agau mmo tTeme "IlocTosIHHBIN bubmuorexa [JOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
137 O06o001IeHre U CUCTEMAaTH3alisl 3HAHUH 110 bu6mmoreka [IOK
teme "IlocTOSIHHBIN AeKTpUYECKUuid TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbnas padora no teme "lIlocTostHHBIN bubnuoreka [JOK
AJIEKTPUUYECKUN TOK" https://m.edso00.ru/1885ddf1
DIeKTpUYecKasi MPOBOJUMOCTh Pa3IMYHBIX
139 BE eciB DJIEeKT qu(:lf[nﬁ TOK BpMeTaJ'IJ'IaX bubmorexa LOK
t ' P ' https://m.edsoo.ru/da794295
CBepXnpoBOAUMOCTh
DJIEKTPUUYECKHI TOK B pacTBOpax M pacruiaBax
140 JJIEKT pOJ'II/ITOB 3aKOHLf) ®da ape;I ni bubmorexa LOK
p ’ paei A https://m.edso0.ru/4b423491
3JIEKTPOJIN3a
bu6mmoteka [IOK
141 7 !
DneKTpuueckuil Tok B razax. [lmazma https://m.edso0.ru/92d92F76
142 DJIEKTPUUYECKUH TOK B BakyyMe. BakyymHbie bubnuotexa [JOK
nprOOpbI https://m.edsoo.ru/2E+160
143 DNEKTPUYSCKHUN TOK B TTOTYIPOBOJHUKAX bubmorexa TIOK
P YHpOBOA https://m.edsoo.ru/ab61c660
but6mmoreka [IOK
144 IT
OTYNPOBOHHKOBHIC MPHOOPH! https://m.eds00.ru/83622200
®u3nueckuil NpakTUKyM 1o reme "M3mepenue
but6mmoreka [IOK
145 CHJIBI TOKA U HAIIPSDKEHUS B LICTIH

MMOCTOAHHOI'O TOKA MPH IMMOMOIIH aHAJIOTOBBIX U

https://m.edsoo.ru/5643ea56
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U(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB" MK
"3HaKOMCTBO C ITU(POBOI J1abopaToOpHei Mo
buzuke. [Ipumeps! n3mMepeHus GU3NIECKUX
BEJIMYMH MPU TOMOIIY KOMITbIOTEPHBIX
NAaTYNKOB"

®uznyeckuil npakTukyM 1o teme "M3yuenue

146 HEPaBHOMEPHOTO JIBH)KCHHS C IICJIBIO buGnnorexa LHOK
. " https://m.edsoo.ru/f6292f5f
orpezieNieHUsI MTHOBEHHOM CKOPOCTH
®uznyeckuil npakTukyM 1o teme "M3mepenue
YCKOpPEHUS IPU MPSIMOJIUHEHHOM
147 PaBHOYCKOPEHHOM JIB>KEHHMH 110 HAKJIOHHOM bubnnorexka HOK
mwiockoct" nnn "UcciaenoBanne 3aBUCUMOCTU https://m.edso0.ru/6960b6ef
MyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
IBHKeHUN"
O®uznyeckuil npakTukyM no teme "M3mepenue
148 yCKOpeHUsi CBOOOIHOrO NajieHus" uim bubnmnorexka HOK
"H3yueHue ABM>KEHUS Tea, OPOLIEHHOTO https://m.edsoo.ru/d1ea2402
TOPU30HTAIIBHO"
®uznyeckuil npakTukym 1o teme "M3ydenue
JBUKEHUSI T€JIa 110 OKPY>KHOCTH C ITOCTOSIHHOM
149 o MOJTyJTI0 cKopocThio" nin "MccnenoBanue bubnnorexa LOK
https://m.edsoo.ru/bcf53514
3aBHCHUMOCTH NEepHOAa 00paIeHus
KOHMYECKOI'0 MasiTHUKA OT €ro napaMerpos”
®usnueckuil NpakTuKyM 1o reme "M3mepenue
PaBHOACHCTBYIONIEH CUJIbI IPU ABUKEHUHN
150 Opycka 1Mo HaKJIOHHOM TTOCKOCTH" UITH bubnuotexa [JOK

"IIpoBepka rMIoTe3bl 0 HE3aBUCUMOCTH
BpPEMEHH JIBUKEHHUS OpyCKa MO HAKJIOHHOMH
IUIOCKOCTH Ha 33J]aHHOE PACCTOSHUE OT €ro

https://m.edsoo.ru/0b34db84
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DuU3NYECKUi MPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aeopmaruun" wim "M3yuenue
JIBUKCHHSI CHCTEMBI T€J1, CBSI3aHHBIX HUTHIO,
NEePEeKUHYTOM yepe3 NErkuit 610k"

bu6nmoreka [IOK
https://m.edsoo.ru/b55b81al

152

®uznyeckuil npakTukyM o teme "M3mepenue
K03 puIeHTa TPEHUS 110 BETUIUHE YTIIOBOTO
ko dunmenta 3apucumoct Frp(N)" nmm
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HaKJIOHHOH MJIOCKOCTH C MEPEMEHHBIM
koddumenToM tpenus" unu "N3ydyenue
JIBIDKEHUS Tpy3a Ha Baly C TpeHuem"

bubmnoreka IIOK
https://m.edsoo.ru/b83b1607

153

154

®u3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUi paBHOBECHUS
TBEPAOTO TEJA, UMEIOIIETO OCh BpaLICHUS"
i "KoHCTpyHnpoBaHHe KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOWUYMBOCTHU TBEPAOTO TEJIA, UMEIOLLIETO
JIomaab onopsI"

®uznyeckuil NpakTukyM 1o teme "M3mepenue
MMITyJIbCa TeJla 10 TOPMO3HOMY IyTH'" UIIU
"M3MepeHue CUIIbl TATH, CKOPOCTH MOJENN
AJIEKTPOMOOWIIS U MOIITHOCTH CHJIBI TATU'" UIIH
"CpaBHEHHE U3MEHEHHS UMITYJIbCA TENA C
umMnyiabcoM criibl" win "MccnenoBanne
COXPAaHEHHs UMITyJIbCa IIPU YIIPYTOM
B3aumojieiicTBun" unu "M3mepenue

bu6mmoteka [IOK
https://m.edsoo.ru/4a04f4f7

bu6nuoreka [IOK
https://m.edsoo0.ru/856fh28e
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KHMHETHUYECKOM SHEPTUH TeJla IO TOPMO3HOMY

n

nyTu
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®uznyeckuil npakTukyM 1o teme "M3ydyenue
M30TEPMUYECKOTO Ipoliecca (PEKOMEHI0BAHO
UCTIONIb30BaHue NU(pPOBOii JabopaTopun)" win
"N3yuenue n30X0pHOro mpoiiecca" uimn
"U3ydyenue nzobapHoro mpoiecca’ Uiu
"IIpoBepka ypaBHEHHUs! COCTOSAHUS"

bu6nuoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

157

158

®uznyeckuil npakTukyM 1o teme "M3mepenue
yaenbHo TernoéMkocTu" unu "MccnenoBanue
Mpoliecca OCThIBAaHUS BEIleCcTBA" WIH
"UccnenoBanue aagunabaTHOTO mporecca uin
"N3yueHre B3auMOCBSA3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TEMIIepaTypbl KUTICHUS )KUIKOCTEH"

®uznyeckuil npakTukym 1o teme "M3yduenue
3aKOHOMEPHOCTEHN HCTIapEHUsI JKUIKOCTENH"
i "M3Mepenne yneiabHON TEIUIOTHI
1aBJieHus baa" uinm "M3ydenue cBOMCTB
HaCBILIECHHBIX NMapoB" win "M3mepenne
a0COTIOTHON BIQXKHOCTH BO3/lyXa U OLIEHKA
Macchl apoB B noMenieHnn'. Mzmepenne
Kod(puImeHTa NTOBEPXHOCTHOTO HATSHKEHUS

Du3nUeCKU IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO
n3nydeHus ceeroauona’ win "M3ydyenue
IIPOTEKAHUs TOKA B LIEIH, COJIEep KalleH
KoHeHcaTop" uiu "Pacnpenenenue pa3HOCTH

bubnnoreka IIOK
https://m.edsoo.ru/2f2faa61

bu6nuoreka [IOK
https://m.edsoo.ru/6b1a23b5

bu6nuoreka [IOK
https://m.edsoo.ru/ec424377
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NOTEHLUAJIOB (HaNpsyKEHUs ) IPU
HI0CJIEI0BATEIEHOM COEIMHEHUN
KOHJICHCAaTOPOB"

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnegoBanue CMEIIAHHOTO COETUHEHUS
pe3uctopoB" unu "M3aMepenue yieapHOro

bu6nuoreka [IOK

159 CONPOTHUBJICHUS TPOBOAHUKOB" WU https://m.edso0.ru/2b179d98
"HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA OT
HANPSDKEHUS AJIs JIaMITbl HaKaJIuBaHUs"
Pu3NYEeCKU IPAKTUKYM 110 TEME
"Habnronenue annexrponuza” wim "U3mepenne
3apsia OJHOBAJICHTHOIO HOHA" WK
160 "UccnenoBanue 3aBUCUIMOCTH COITPOTHBIICHHS E;IiH;I;T:;(;?Sg Ab6e901
TEPMOPE3UCTOPA OT TEMIIEPATYphl" WK
"CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH
muoma
PesepBHelit ypok. O600111eHNE U Bu6morexa JOK
161 Sﬁifngjz;?ﬂ SHAHHI IO TEME https://m.edsoo.ru/ed017d93
162 PesepBHblil ypok. O60011eHNE 1 bubnmnorexka HOK
cucTtemMaTu3anus 3HaHuil no teme "JIluHamuka" https://m.edso0.ru/3149956b
Peseprubrit ypok. O6001eHue 1
163 cucTeMaTu3anus 3HaHui no reme "Cratuka E::S;;ﬁfg;?ﬁ}; f9752ac
TBEpAOro Tena"
PesepBHeIit ypok. O6001ICHHE U
164 cUCTEMAaTHU3aIHsA 3HAaHUH 110 TeMe "3aKOHEI ]r?':;?s?lpllr(r)::;(;gr(alléc 0dfoce
COXpaHEHHUs B MEXaHHUKeE"
165 PesepBublit ypok. O6o0mIeHNE U bubaunorexa [IOK

cucTeMaTu3ais 3HaHui mo treMe "OCHOBBI

https://m.edsoo.ru/de148976
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MOJICKYJIIPHOKMHETHYECKOU Teopun”

PesepBHbIii ypok. O0001ICHHE 1

166 cUCTEMATH3aIUs 3HAaHUH 110 TEME 1 1 Bubmaorexa ITOK
H https://m.edsoo.ru/Obcc77cl

"TepmoauHaMuka. TernioBble MalIuHb"
PesepBHbIil ypok. O0001ICHHE 1

167 CHCTEeMaTU3alMsl 3HaHUH 110 TeMe 1 1 bubmuorexa [JOK
"ArperaTHble COCTOsIHUS BeniecTBa. Da3oBbie https://m.edsoo.ru/59ca5c91
nepexopl"”
PesepBurblii ypok. O00011I€HIE U

168 CI/ICTEM&TI/I?»ZP Hst 3HaHI/II;IH 10 TEME 1 1 bubmorexa LOK
" " " https://m.edsoo.ru/f2381c0c

DIIEKTPUUYECKOE TT0JIC

PesepBueblii ypok. O000IIIEHE U

169 CI/ICTIe)MaTI/I?»Zp Hst 3HaHI/II§III 10 TEME 1 1 bubmorexa LOK
" Ivl . https.//m.edsoo.ru/3cae6dal

[ToCTOSIHHBIN 2NEKTPUUECKUN TOK

PesepBHEliil ypok. O000IIIEHNE U

170 CI/ICTI;)MaTI/I?,Zp 1501 3HaHH;III o teMe "Toku B 1 1 Bubmorexa ITOK

B " https://m.edso00.ru/cc7681d4
Pa3TUYHBIX CpeIax
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 162
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpa3oBaTelibHbIE
padoThI padoThI
pecypchl
B3aumopeiicTBrEe MOCTOSSHHBIX MAarHUTOB U
1 MIPOBOJHUKOB C TOKOM. MarHuTHoe IoJje 1 0 1 bubmmorexa HOK
pOBOA ' ' https://m.eds00.ru/487a8593
I'mnote3a Ammepa
BexTop MarHuTHOM MH un. [Tpunnun
2 cyIie 11:031/1 15974 MarHHTf{f; noneﬁp JII?HI/II/I 1 0 1 bubmmorexa HOK
yrep UH ’ https://m.edsoo.ru/4clabcch
MarHUTHON MHIIYKIIUU
3 MarnuTtHOE 1oJie TPOBOJHUKA ¢ TOKOM. OMBIT 1 0 1 bubnuotexa [HOK
Opcrena https://m.edso0.ru/d35d5262
N bubmuoreka [JOK
4 A 1 1
Cua AMnepa, ¢6 HANPABICHHE 1 MO T 0 https://m.edso0.ru/26d9c5ba
bu6mmoteka [IOK
P 1 1
> CHicHHe sanat 0 https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Ammepa. 1 0 1 bubnmnorexka HOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHnna, eé HanpaBICHUE U MOIYIb.
7 HBI/I}KeHI/II)e 3: sDKeHHog YaCTHIIbI B Hy 1 0 1 bubmmorexa [JOK
P 1 https://m.edsoo.ru/c97afaal
OJTHOPOJTHOM MarHUTHOM I10JI€
bu6nuoreka [IOK
P 1 1
8 ClieHue sajad 0 https://m.edsoo.ru/504e98c7
bu6nuoreka [IOK
P 1 1
9 abora cuet Jlopenna 0 https://m.edsoo.ru/d518be4b
10 Pemenue 3amaq 1 0 1 but6mmoreka [IOK
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https://m.edso00.ru/93617bd9

1 MarsuTtHoe I10J1¢ B BEILIECTBE. bu6nuoreka [JOK
deppoMarHeTuky, napa- u JuaMarHeTUKu https://m.edso00.ru/30ff9608
12 OcHoBHBIE CBOICTBA (heppOMArHeTUKOB. bubnmnoreka HOK
[Tpumenenue peppoMarHeTHKOB https://m.eds00.ru/0b58190a
" " bu6nmmoreka [IOK
13 Pemenue 3agau no reme "MarautHoe mosie https://m.eds0o.ru/5b55c307
" " bubnmnoreka HOK
14 Pemenue 3agau no reme "MarautHoe mosie https://m.edsoo.ru/41cAae8a
15 SIBrieHne ANEKTPOMArHUTHOM MHIYKIUH. bubnuoreka [JOK
IToTok BekTOpa MAarHUTHOM MHIYKLIMU https://m.edsoo.ru/b3efalcl
bubmuorexa [JOK
16 DAL muaykuan https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIUH bubnmnoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
bu6nuoreka [IOK
18 Buxpesoe anexrpuueckoe nose. Toku @yko https://m.edsoo.ru/L5abe140
bu6nuoreka [IOK
19 DAL MHAYKUIH B ABWKYIHXCA IPOBOAHHKAX https://m.edsoo.ru/0235cc02
bu6nuoreka [IOK
20 Penterme saza https://m.edsoo.ru/4dfda618
bu6nuoreka [IOK
21 Hpasio Jletiia https://m.edsoo.ru/bbc22726
WNunyktuBHOCTh. KaTyllika HHAYKTUBHOCTH B bubmuoreka [JOK
22
LIeNH ITIOCTOSIHHOTO TOKa https://m.edso0.ru/621eae9d
SABnenne camonnaykuuu. IC bubmuoreka [JOK
23
CaMOMHIYKLAU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TIOJISl KATYIIIKUA C TOKOM. bubnuotexa [JOK
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DIIEKTPOMArHuTHOE I0JIe

https://m.edsoo.ru/b3cOad1l

25 Pemenue 3amau bubmorexa HOK
A https://m.eds00.ru/88f69d2b
26 O06o001IeHre U CUCTEMaTH3allis 3HAHUH 110 bubmuorexa [JOK
TeMe "DneKkTpoarnHamMuKa" https://m.edsoo.ru/76484025
97 KoHnTtponbHas pabora 1o Teme bubnmnoreka HOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
28 Konebarenpnas cucrema. CBOOOIHBIE bubnnoreka IIOK
KojeOanus. 'apMoHYecKre KoaeOaHus https://m.edsoo.ru/7c1db385
29 KunemaTtnueckoe U JMHAMHUYECKOE ONUCAHUE bubmuorexa [JOK
KoJ1e0aTeIbHbIX JBKECHAN https://m.edso0.ru/87ce9498
DHepreTUIecKoe onucanre. BeiBos
30 JTUHAMHUYECKOTO OMMCAHUS TaPMOHHYECKHUX bubmuorexa [JOK
KoJIeOaHUN U3 UX SHEPTETHUECKOTO U https://m.edsoo.ru/e3c99692
KMHEMAaTHYECKOTO OIMCAHUS
bu6nuoreka [IOK
31 A OaHwUii
MILTHTY A H $a3a KoneOarui https://m.edsoo.ru/7a0c439a
[Tepuon u yactora xonebanwuii. [lepuon
MaJbIX CBOOOIHBIX KOJIEOAHUN
32 MaTreMaTH4ecKoro MasTHuka. [leprno bubmorexa LOK
N - eprol https://m.edso0.ru/e0399319
CBOOOJTHBIX KOJIEOAHUW TIPYKUHHOTO
MasiTHHKA
33 3aryxaromue KonebaHus. BelHyKIeHHBIC bubnmoreka [JOK
Kosnebanus. Pezonanc https://m.edso0.ru/72e93d09
but6mmoreka [IOK
34 A 0
BTOKOICOARHA https://m.edsoo.ru/6add2644
35 Pemenue 3amau bubmorexa HOK

https://m.edsoo.ru/addeec?71
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https://m.edso0.ru/756123c5

36 Ypok-koHpepenmnus "MexaHuueckue bubnmoreka [JOK
KOJIcOaHMS B My3bIKaJIbHBIX HHCTpYMEHTaX" https://m.edso0.ru/8ef587be
37 O06o001IeHre U CUCTEMaTH3allis 3HAHUH 110 bubmuorexa [JOK
teme "Mexannueckue KoneoaHus" https://m.edsoo.ru/eb84182f
DIIeKTpOMarHuTHBIE KOJIeOaHUsI. bubnmnoreka HOK
38 .
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILIUTYABI
39 3apsiaa KOHJIEHCATOpa C aMIUTUTYION CHIIbI brbmmorexa LTOK
P A P G https://m.edso0.ru/093f9afl
TOKa B KOJIeOaTeIbHOM KOHTYpE
3aKOH COXpaHEHMsI SHEPTUHU B UACATILHOM bubnuoreka [JOK
40
K0JIeOATETbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxaroliiye 3J1eKTPOMarHuTHbIE KoJieOaHusl.
41 any{x K ICJLHBIC 3neI]zT OMarHUTHbBIE brbmmorexa [TOK
YR P https://m.edsoo.ru/5e668619
KoseOaHus
42 IIepeMeHHBIH TOK. Pe3ucTop u KOHAEHCATOP B bubnmnorexka HOK
LENIU [IEPEMEHHOT0 TOKa https://m.eds00.ru/84836152
43 Karymka HHIYKTHBHOCTH B LIETIH bubnmnorexka HOK
MEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
44 3akoH OMa 111 3IEKTPUYECKOHN Lenu bubnmoreka [JOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MomHoCTh IEPEMEHHOT0 TOKA.
45 AME‘II/IT HoepH elCTBYIOIIIEE 3HAUCHUE bubnuorexa LHOK
YA A yiorm https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA U HAPSDKEHUS
46 Pe3onaHc B asekTpuuecKoil enu Bubmmorexa [IOK
p H https://m.edsoo.ru/087506df
47 Pemenue 3anau bubmmorexa LIOK

https://m.edso0.ru/al16836a4
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Wneansubiif Tpancgopmatop. [Iponssoactso,

48 nepenavya u nmorpedaeHre AEKTPUISCKONR bubmmorexa [JOK
https://m.edsoo.ru/f97418ae
SHEPruu
DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE
49 Z-)JICKTpOE)HepI‘I/II/IPKyJIBT;)pa I/II:)HOJILSI;BB.HI/ISI bubmmorera LOK
. https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPIHH B MTOBCETHEBHOM KU3HU
bubnmnorexka HOK
50 Pemerme 3272 https://m.edsogru/ee6677ed
bubnmnorexka HOK
>1 Pemerme 3272 https://m.edsogru/7cab59f8
59 O06o001IeHre U CUCTEMaTH3allisl 3HAHUH 110 bubmmoteka [IOK
Teme "DIeKTpOMarHuTHhIE KojeOaHus" https://m.eds00.ru/401024a9
53 MexaHndeckue BOJIHBI. XapaKTEPUCTUKHU bubnmnoreka HOK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHMYECKUX BOJIH bubmmorexa [JOK
https://m.edsoo.ru/d9ae1000
bubnmnoreka [JOK
= 3ByK. XapakTepHCTHIH 3BYKa https://m.edsogru/138b6f09
56 Wnopa3syk u yabrpasByk. Lllymosoe bubmuoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.eds00.ru/7380038f
bubnmoreka [JOK
> Pemerie sana https://m.edsoll.ru/cfdglsbf
58 DneKTpOMarHuTHbIE BOJIHBL. M3myuenue bu6muoreka [JOK
DJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus EeKTPOMATHUTHBIX BOJH. CBOMCTBA bu6muoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
50 [IIkana 371€eKTPOMAarHUTHBIX BOJIH. bubmmoteka [JOK

HpI/IMeHeHl/Ie OJICKTPOMAariuTHBIX BOJIH B

https://m.edso0.ru/49belf9e
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TEXHUKE U OBITY

IIpHHHHHBIpaHHOCBHSHIITCHCBHHCHHH.

bu6nmoreka [IOK

1 P .
6 QIHOIIOKALHA. DIICKTP OMVarHHTHoe https://m.edso0.ru/9f96f1f8
3arpsi3HEHUE OKPYIKaIOLIEH cpebl
62 Kontponbnas pabota no teme "Konebanus u bubnmoreka [JOK
BOJIHBI" https://m.edso00.ru/4f7985a0
63 Cget. 3aKOH NMPSMOIMHEIHOTO bubnuotexa [HOK
pacrpocTpaHEHHs CBETA https://m.eds00.ru/f9566406
64 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHA bubnmnorexka HOK
IIPSMOJIMHEMHOTO paclpOCTPAHEHUS CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenue ceta. [lnockoe 3epkano. bubnuorexa [HOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN 1T0Ka3aTeNb MPEIOMICHHUS.
66 [TonHOE BHYTpEHHEE OTpaXKeHue brbmmorexa LTOK
7P P ' https://m.edsoo.ru/bc2e55¢d
[IpenenbHbIN yroa NOJTHOTO BHYTPEHHETO
OTpaXKE€HUs
67 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB bubmuorexa [JOK
OTpaXeHUS U MPEJIOMJIICHHS CBETA https://m.edso0.ru/49d830a9
68 Xonx nyueil B nmpusme. Jlucnepcust cera. bubmuoreka [JOK
CrnoxHbIif cocTaB Oenoro cBera. et https://m.edsoo.ru/d8elc3be
69 JInn3bl. POKYCHOE PACCTOSHUE U ONITUYECKAS bu6muoreka [JOK
CHJIA JINH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n300pakeHnil B INH3AX U UX bu6muoreka [JOK
cUCTEeMax. Y BEIMYECHHE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemienue 3agau Ha mocTpoeHue
. bubmuorexa [{OK
71 M300paKCHHH, MTOTYy4aeMbIX C IIOMOIIBIO

JINH3

https://m.edsoo.ru/5a868f09
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bu6nuoreka [IOK

72 I'ma3 xak onTuyeckas cucTeMa https:/m.edsoo.ru/ecd480a2
Pewenue 3anau. [lpenensl npuMeHMMoOCTH bubnmoreka [JOK
73 .
reOMETPUUYECKON ONTUKHU https://m.edsoo.ru/cd174a10
74 CKOpOCTb CBETa K METOJIBI €€ H3MEPEHHUS bubmmorexa [IOK
p a p https://m.edsoo.ru/f32aab06
bubnnoreka IIOK
» Jlucniepens ceera https://m.edsoo.ru/lel6ccbe
bubmuorexa [JOK
76 Hurepepenmns ceera https://m.edso0.ru/5fc0c638
77 KorepeHnTHble UCTOYHUKHU. Y CIOBUS bubnuorexa [HOK
HaAOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB https://m.edsoo.ru/c6416d48
bubmnoreka IIOK
8 Pemenue 3ana4 https://m.edsoo.ru/3061de2b
bu6mmoteka [IOK
” Tpuvenerme marepdepeniun https://m.edsoo.ru/668edbc8
bubnuoreka [IOK
80 Jindpaxuns ceera https://m.edsoo.ru/12ed04b5
81 JudpakimonHas pemeéTka. Y cioBue bubnuoreka [JOK
HaOII0/IEHUS TTIABHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bu6mmoreka IIOK
82 P
CHLICHHE 3a1ad https://m.edsoo.ru/d58c411a
83 ITonepedynocTs cBeTOBBIX BOJH. [lonsgpusanus bubnmnorexka HOK
CBeTa https://m.edsoo.ru/e9890fe9
bu6mmoreka [IOK
84 P
CHICHHE 3a/1ad https://m.edsoo.ru/c56¢8158
85 CBeToBbI€ BJICHUS B IPUPOJIE bubmroreka LOK

https://m.edsoo.ru/0b36363d
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86 O0o01IeHre U cUCTeMaTU3alus 3HAaHUN 110 bubnmoreka [JOK
teme "OnTuka" https://m.edsoo.ru/8a14748b
bu6nuoreka [IOK
87 K 0 O
OHTpOJIbHAs paboTa 1o TeMe «OnTruKa» https://m.edsoo.ru/82315ddA
['paHuUIbl MPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHUKH. 3aKOHBI 3JICKTPOAMHAMUKH U bubmorexa LOK
' p https://m.edsoo.ru/c9bd77cb
MPUHIIAIT OTHOCUTEIIEHOCTH
89 [TocTynatel cnenuanbHOU TEOPUHU bubmuorexa [JOK
OTHOCUTEIbHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJ.
[IpeoGpazoBanus Jlopenua. YcioBue
90 I pI/I‘lI/IIr;HOCTI/I OTHO(I?I/IT;'IBHOCTB bubmorexa LOK
P ' https://m.eds00.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAIICHHUE ITTUHBI
o1 DHeprusi U UMIYJIbC PEISITUBUCTCKOM bubmuotexa [JOK
YJaCTUIIBI https://m.edsoo.ru/853a64fc
92 CBs13b MacChl ¢ YHEPTUEH U UMITYITHCOM bubmuoreka [JOK
PEIATUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEIIOBOE HU3ITyUCHHE bubmmorexa [JOK
yi https://m.edso0.ru/f54035a5
but6mmoreka [IOK
94 3 B
AKOH CMETeHITT BHHa https://m.edso0.ru/1c5ff752
but6mmoreka [IOK
95 r M. II ()
WIIOTEe3a JaHKa 0 KBaHTaX. ®OTOHBI https://m.edsoo.ru/a5fa218
but6mmoreka [IOK
96
DHEpTHs U MMITYIILC (oTOHa https://m.edsoo.ru/7fb307ec
97 ®otosdppexr. Onbitel A. I'. CTonerosa. bubaunorexa [IOK

3akoHsb! poTodddexra

https://m.edsoo.ru/8c68e5h9
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VYpaBuenue DifHmrTelHa 111 GoTodQdexTa.

bu6nuoreka [IOK

98
"Kpacnas rpanuna" ¢orospdexra https://m.edsoo.ru/01ef4556
bu6nuoreka [IOK
99 Hasnenue ceera. Onbrtel I1. H. Jlebenena https://m.eds0o.ru/64bA966
. bubmuorexa [JOK
100 BouHoBsie CBOHCTBA HACTHL https://m.edsoo.ru/f59cfcec
Bounsl ne bpoiind. Inuna BosiHbl 1e bponns
101 u asMeIlH 0p6JIaCTI/IIJ[IOKaJII/ISa I/H/III ’ bubamorexa LHOK
P p N H https://m.edsoo.ru/5df8bafl
JBUXKYIIEHCS YaCTHIIBI
. bu6mmoteka [IOK
102 K -
0 OPTYCKYIFIPHOBOTHOBOU AYATHIM https://m.edsoo.ru/8ccab62a
bubnnoreka IIOK
103 Judpakius 3JIeKTpOHOB Ha KpUCTaIax https://m.eds00.ru/30dbalse
Crennduka u3MepeHnid B MUKPOMHPE.
104 COO?HS)IHGHI/I}I HeI())n e eHéHH(f)CTeﬁp bubnuorexa LOK
. e https://m.eds00.ru/65783dec
I'eiizenGepra
bubmmoteka [IOK
105 Pemerme rpaguieckix sanad https://m.edsoo.ru/e70195bd
. bubmuoreka [JOK
106 Petuerie pacu€THIX 3ama: https://m.edsoo.ru/ee9b3182
KonTtponbHas padora no Temam: "OCHOBBI bubnmnorexka HOK
107 N
CTO", "KopyckyasipHO-BOJIHOBOM ayanu3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIETIOBAHHUIO CTPOSHHUS aTOMa. bubnmoreka [JOK
[Inanerapnas moznens aroma Pesepdopna https://m.edsoo.ru/312b750a
bu6nuoreka [IOK
1 IT b
09 OcTyIaTRr bopa https://m.edsoo.ru/404dfa9a
110 Buasl cniektpoB. CriekTp ypoBHEH 3Hepruu bubnmoreka [JOK

aToMa BOJIOpoa

https://m.edsoo.ru/cf74bl1a
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111 CrioHTaHHOE U BBIHY)KJIEHHOE U3JIyUYEHUE bubmmoreka [IOK
cBeTa https://m.eds00.ru/f945d85¢c
bu6nuoreka [IOK
112 Jlaze
P https://m.eds00.ru/2288a0c4
Hyxnonnas monens siipa I'eiizen6epra-
113 I/I}B,:HCHKO 3apsag u MaSCOBOG ‘mcn(r)) a1pa bubmmorexa LIOK
- 9P pa- https://m.edsoo.ru/34ada5de
H3oTonbl. PannoakTMBHOCTH
3aKOoH paJMoakTUBHOro pacnaaa. CBoiicTBa
114 MOHU3HUPYIOUIETO U3JIy4eHUs. BiausHue bubnuoreka [JOK
PaaMOAKTUBHOCTU Ha KUBBIE OPTAHU3MBI. https://m.edsoo.ru/aab98bef
Ho3zumerpus
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble
cwibl. [ledext mMaccel siapa. SnepHbie
115 peakiuu. Snepusie peaktopsl. [Ipobiaemsl bubnmnoreka [JOK
YIPABISIEMOTO TEPMOSIEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTUYECKHUE ACTICKTHI Pa3BUTHS SIICPHON
SHEPreTUKU
Mertoapl perucTpalyu U UCCaeI0BaHM
JJIEeMEHTAPHBIX YacTHll. OyHIaMeHTATbHBIC
IU) - bubmuoreka [JOK
116 B3aUMOJICUCTBUS. bapnoHbl, ME3OHBI U
. https://m.edsoo.ru/1ac08a5b
nentoHsl. [IpencraBnenne o CtangapTHOU
moienu. KBapk-riirooHHast MOJieb aIpOHOB
dusuka 3a nmpeneramu CtaHgapTHON MOIEIH.
117 Témuas MaTep usl 1 TEMHAs 3Hep U bubmmorexa [JOK
p . prits. https://m.edso00.ru/c026fd37
EnuHCTBO U3HYECKON KapTUHBI MUPa
118 Oransl pa3BUTHSA aCTPOHOMUHU. 3HAUEHUE bubmuoreka [JOK
aCTpOHOMUHU https://m.edsoo.ru/ad73e145
119 [IpuMeHUMOCTB 3aKOHOB (DPUBHUKH JIS bu6muoreka [JOK

00BSICHEHUS IPUPOJIBI KOCMHUYECKUX

https://m.edso00.ru/39c44028
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00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HUCCIE0OBAaHUN

COBpeMeHHbIe OIITUYCCKUC TCIICCKOIIbI,

bu6nmmoreka [IOK

120
PAAIMOTENECKOMbI, BHEATMOCHepHas https://m.edsoo.ru/4877aale
aCTPOHOMHUS

121 Bun 3Bé3nHoro Heba. Co3Be3aus, sipKue bubmuorexa [JOK
3BE3/b], INIAHETHI, UX BUIMMOE JIBH)KCHIE https://m.edsoo.ru/aac588eb
Conneunas cucrema. Connne. ConHeuHast

122 akTuBHOCTL. McTounuk sHeprun CoHua u bubmmorexa HOK

) ' P t https://m.eds00.ru/22748eb4
3BE3 ]
3BE3/1bI, ©X OCHOBHBIC XapPaKTEPUCTUKH.
123 Huarpamma "crieKTpaibHBIN KJIacc — bubmorexa LHOK
P " P https://m.eds00.ru/42169944
CBETUMOCTD
124 3Be3/IbI IIaBHOM TOCIIEIOBATEIBHOCTH bubmorexa HOK
https://m.edsoo.ru/b3cb766¢
Baytpennee ctpoenue 38E31. COBpeMeHHbIE

125 IIPEICTABIICHUS O IPOUCXOXKACHUU U bubnmnorexka HOK
sBosrrorry CoHIa ¥ 3BE3. DTalbl )KU3HU https://m.edsoo.ru/d09da494
3BE3]

126 Mueunsiii [1yts — nama ["anaktuka. Tumnbr bubmuoreka [JOK
rajakTuk. YEpHbIE ABIPHI B S/Ipax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciimpenne Beenennoil. 3akoH

127 Xab66m1a. Teopus boabuioro B3peIBa bubmorexa LOK

- 1o0P pHIBa. https://m.eds00.ru/3dbdf0d2
PenukToBoe n3nyyeHue

128 MacmtaGHas cTpykTypa Beenennoii. bu6muoreka [JOK
MertaranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnsie mpoOaeMbl aCTpOHOMHUHT bubmorexa [TOK

https://m.edsoo.ru/d37d9ffe
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Du3nYeCcKui IPAKTUKYM 110 TEME
"UccneqoBanue MarHUTHOT'O MOJIA
MOCTOSHHBIX MaruuToB" i "HccinenoBanue

bu6nuoreka [JOK

130 .
CBOMCTB (peppOMarHeTUKOB" WIIN https://m.eds00.ru/67361aef
"UccneqoBanue eHCTBUSA IIOCTOSHHOIO
MarHuTa Ha paMKy ¢ TOKOM"
®u3NUeCcKuil TPAKTUKYM I10 TEME
"N3mepenue cuiibl Amniepa” nnu "M3ydenue
" bubnuotexa [HOK
131 3aBUCHUMOCTH CHJIBI AMIIepa OT CUJIbI TOKA ]
" . https://m.edsoo.ru/fcae91e9
iy "OnpeneneHrue MarHUTHOM MHIYKIUU Ha
OCHOBE U3MepeHUsI cuiibl Ammepa”
®u3NUecKuil NPAKTUKYM I10 TEME
"UccnenoBaHue sIBIEHUS 31E€KTPOMArHUTHOM
132 8 \ " P https://m.eds00.ru/c36658da
uHayKnuu'" win "OnpeneneHne nHIyKIUU
BUXPEBOIO0 MarHUTHOTO MoJs"
®u3nYeCcKuil IPAKTUKYM 110 TEME
133 "UccnenoBanue siBIE€HUS CaMOMHIYKIUN" bu6mmoteka [IOK
win "COopKa MOJENHU 3JIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
regeparopa”
®u3NYeCcKuil IPAKTUKYM 110 TEME
134 "N3mepenue neproa CBOOOTHBIX KOJIeOaHUI bubnnorexa LOK
https://m.eds00.ru/5d159d35
HUTSHOTO U MPY>KUHHOT'O MasITHUKOB"
Pu3NYeCcKuil TPAKTUKYM I10 TEME
135 "IIpeoOpa3oBaHne FHEPTUH B IPY>KUHHOM bubmmorexa LOK
. https://m.edsoo.ru/a28026bd
MasITHHKE
Du3nUeCKU IPAKTUKYM I10 TEME
136 "HccnenoBanue NEpeMEHHOT0 TOKA Yepes bubnmoreka [JOK

MOCIIEI0BATEIbHO COCTUHEHHBIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" Win

https://m.edso0.ru/89dc2d90
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"UccnenoBanue pabOThl HICTOYHUKOB CBETA B
LeNH MEPEMEHHOro ToKa"

®uznyeckuil npakTukyM 1o teme "M3yduenue

bu6nmoreka [IOK

137 napameTpoB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
DuU3NYECKU MPAKTUKYM 10 TEME

138 "NU3Mepenne nokazaress npeaoMIeHUs bubnnoreka HOK
crexna" wiu "l[lonyyenune usoOpakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IJIOCKOTO 3epKajia U JIUH3bI"
®u3NUeCcKuil TPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO BuGmiorexa LIOK

139 pPacCTOSIHUS OT BellecTBa (Ha puMepe https://m.edsoo.ru/b879fb3f
xuakux auH3)" wnn "M3mepenue GoKycHOro
paccTosiHUsL pacCEeMBAOIINX JTUH3"
Du3nyeCcKui MMPAKTUKYM I10 TEME

140 "HaOnronenue ILJLH(bpaIZIIIJVII/H/I, UHTEepEpEeHINH EH6J?HOTeKa HOK
S https://m.eds00.ru/8b7ac737
®u3nYecKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUN BuGmiorexa LOK

141 PENATUBUCTCKUX yacTull (1o (oTtorpadusm https://m.eds00.ru/63756c47
TPEKOB 3apsSKEHHBIX YaCTUIl B MATHUTHOM
nose)"
Pu3NYEeCKUl TPAKTUKYM I10 TEME
"N3mepenue noctosHHoi [lnanka Ha ocHOBE BuGnmorexa LOK

142 HecaenoBanns orodppexa mm https://m.edso00.ru/eb916f82
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMO/] OT HarpsiKeHus"
DuU3NYECKU MTPAKTUKYM 10 TEME

143 "UccnenoBanue ciekTpa pa3peskeHHOro Bubmmorexa [IOK

ATOMApHOro BOAOpOoaAa U USMCPCHUC

https://m.edsoo.ru/ec651eb8
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noctosiHHoM Pundepra”

144

145

146

DuU3nYeCKUi MPAKTUKYM 10 TEME
"HccnenoBanue paainoakTUBHOTO (hOHA ¢
UCIOJIb30BaHueM jqo3umerpa unu "M3yuenue
MOTJIONICHHS OeTa-4acTul] alfoMUHIEeM"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"HabGnromenus 38€31H0r0 Heba
HEBOOPYKEHHBIM IJIa30M C UCIIOJIb30BAHUEM
KOMITHIOTEPHBIX TPHIIOKEHUHN IS
OTIpEICTICHUS TTOJIOKEHUST HEOECHBIX
00BEKTOB HAa KOHKPETHYIO aTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moiaymapus 1 sipkue
3Bé31p1" K "HaOroqeHus B TEIeCKOIl
JlyHsl, U1aHET, TYMAHHOCTEHN U 3BE3HBIX
CKOILJICHUI"

O0001eHne U cucTeEMaTU3aLMs 3HaHui. Poib
(GU3UKYN U ACTPOHOMHHU B SKOHOMHYECKOIA,
TEXHOJOTMYECKOM, COITMAILHON M THUECKOU
cdepax AesITeTbHOCTH YelIOBEKa

bu6nmoreka [IOK
https://m.edsoo.ru/c3dabe6e

bubnnoreka IIOK
https://m.edsoo.ru/1072021e

bu6mmoteka [IOK
https://m.edsoo.ru/ad6ddeed

147

O0001IeHne U cucTeEMaTU3aIMs 3HaHui. Poib
U MecTO (PU3UKH U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA

but6mmoreka [IOK
https://m.edsoo.ru/18f19f7c

148

O0001eHne 1 cucTeMaTU3als 3HaHuii. Pois
¢buznyeckoit Teopun B GOpMHUPOBAHUU
MpeJICTaBICHUH 0 PU3NYECKON KapTHHE MUPa,
MecTO (PHU3HUECKON KapTUHBI MHpa B O0IIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJACTABICHUN O IPUPOJIE

but6mmoreka [IOK
https://m.edsoo.ru/e7d400f4

149

O0001eHre 1 cucTEMaTU3ALNS 3HAHUI 110

but6mmoreka [IOK



https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

teme "Kunemaruka"

https://m.edsoo.ru/b032fc4b

150 O00011eHre U cUcTEMaTU3ALMS 3HAHUI 110 bu6nmoreka [IOK
teMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O060011IeHNE U CUCTEMATU3AaLUs 3HAHUI 110 bu6nuoreka [IOK
teme "lunamuka" https://m.edsoo.ru/2dfbafc5
152 O06o001IeHre U CHCTEeMaTH3aIisl 3HAaHUH 110 bubmuorexa [JOK
teme "Craruka TBepaoro tena" https://m.edsoo.ru/3cca482e
153 O00011IeHIE U CUCTEMATU3AaIUs 3HAHUI 110 bu6nunoreka [IOK
TeMe "3aKOHBI COXpAaHEHUS B MEXaHHKE" https://m.edsoo.ru/32a4d1a0
O00011IeHNE U CUCTEMATU3AaIUs 3HAHUHN 110 B 10K
. noIMoTeKa
154 TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON
| https://m.edsoo.ru/ed440ca8
TEOPHUH
155 O0o01IeHNe U CHCTeMAaTH3alns 3HAHUN 110 bubmuoreka [JOK
teme "Tepmoaunamuka. TemioBbie MaHbI" https://m.edsoo.ru/c63f7c10
O06006I11IeHNE U CUCTEMATU3alUs 3HAHUH 110 BuG OK
HOJIMOTEKA
156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA. 1
o B https://m.eds00.ru/1d36b5b1
a30BBIC TIEPEXOJIBI
157 O06o0mIeHre U cucTeMaTr3aIis 3HaH|H 110 bubmmorexa [JOK
TeMe "DnekTpuyeckoe nose" https://m.edsoo.ru/3bf0def9
158 O0001IeHne 1 cUcTEMaTU3AINS 3HAHUI 110 but6mmoreka [IOK
teMe "lloCTOSHHBIN MeKTpUUecKuil TOK" https://m.edsoo.ru/71453ee6
159 O00011eHne U cUCTEMAaTU3ALINS 3HAHUI 110 bu6nuoreka [IOK
teme "TOoKM B pa3nuuHbIX cpeaax” https://m.edsoo.ru/3d40077a
160 O06o01IeHre U cucTeMaTr3alis 3HaH|H 110 bubmuorexa [JOK
TeMe "MarautHoe nosne" https://m.edsoo.ru/3b4c06ae
PesepBHbIil ypok. O0001ICHHE 1
. bubnunoreka IHOK
161 cHCTeMaTHu3allus 3HaHuM 110 TeMe 1

"DneKTpoMarHuTHas MHIyKIus"

https://m.edso0.ru/053e2248
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PesepBHeiit ypok. O600ICHHE U

162 CUCTEMATHU3aLNA 3HAHUH 110 TEME 1 1 Bubmrorexa ITOK
H https://m.edso0.ru/d6310bfd
"Mexanndeckue KoieOanusg"
PesepBHrblii ypok. O0001IEHIE U

163 CHCTEMaTmZp Ust 3H21H1/117L1[I 10 TEME 1 1 Bubmiorexa IOK

° B , https://m.edso0.ru/5e2bb83d
DNEKTPOMAarHUTHBIE KOJIeOaHus "
PesepBHelit ypok. O60011eHNE U

164 CUCTEMAaTH3alMs 3HAHUH 110 TeME 1 1 bubmuorexa [JOK
"MexaHn4yecKue 1 3J€KTPOMarHuTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"

165 PesepBHblit ypok. O6o01IeHNE U 1 1 bubnuoreka [JOK
cucTeMaru3anus 3HaHuu 1mo teme "Ontuka" https://m.edsoo.ru/52ad1603
PesepBHElil ypok. O0001IIEHHE U

P P EH " bubmmoteka [IOK
166 cucTeMarusanus 3HaHuH Mo Teme "OCHOBEI 1 1
https://m.edsoo.ru/5beclc65
CcTO"
PesepBuEliil ypok. O000IIIEHE U
167 CI/ICTI;)MaTI/I?,Zp 1501 3HaHH;III 10 TEME 1 1 Bubmaorexa IIOK
" B . " https://m.edsoo0.ru/f7c59d38
KopnyckynsipHO-BOTHOBON Ayanu3m
PesepBHEliil ypok. O000IIIEHNE 1
168 CI/ICTI;)MaTI/BZp ns 3HaHI/n‘t'IH o teme "dusuka 1 1 Bubmorexa IIOK
" " https://m.edso0.ru/1f511654
aroMa
PesepBusblii ypok. O0001IEHIE U
169 CI/ICTgMaTI/IZ’»Zp 1554 :;HaHI/II;IlI o teme "dusuka 1 1 Bubmuorexa LJOK
R " https://m.eds00.ru/905c5ce0
ATOMHOTO S/Ipa M 3JICMEHTAPHBIX YaCTHI]
PesepBHsblii ypok. O0001IEHIE U
170 CI/ICTgMaTI/IZ’»Zp U :;HaHI/II;IlI o TeMe "DIEMEHTHI 1 1 bubnnorexa LOK
u" https://m.edsoo.ru/2bffb94c
acTpou3uKu
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 166
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

» Gusuka. Mexanuka; yrimyonennoe odydenue 10 kinace/ Msikumes I'.4., Cunsikos A.3.
OO111eCcTBO ¢ OTpaHUUEHHOM OTBETCTBEHHOCTHIO «JIPODA»; AKIInoHEpHOE 0OIIECTBO

«3narensctBO «lIpocBenieHne»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubmuorexa [JOK
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