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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (Qu3uke Ha YpPOBHE CpeAHEro o0miero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TMOJOKEHWW M TPEOOBAHWM K pe3yibTaraM OCBOCHUS
OCHOBHOW oOpa3oBareibHOM mporpammel, mnpeactaBieHHsix B I'OC COO, a
Takke ¢ yuérom deaepaibHOl pabodeil mporpaMMbl BocruTanus u KoHmenmuw
npenojaBanus yaeOHoro npeaMera «Du3nka» B 00pa30BaTEIIbHBIX OPTraHU3aIUIX
Poccuiickoit ~ dDenmeparuu,  peaqu3yIOMMX  OCHOBHBIE  00Opa3oBaTelIbHBIC
IPOTrPaMMBI.

[Iporpamma 1o usuke onpeaeiser 00s3aTeIbHOS MPEAMETHOE COJICPKaHHE,
YCTaHABJIMBACT PEKOMEHIYEMYIO TOCIEA0BATEIbHOCTh N3YUEHUS TEM U Pa3JeiioB
y4eOHOTO TpeaMeTa ¢ y4€TOM MEXMPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTO TPOIECCa, BO3PACTHBIX OCOOEHHOCTEH  OO0yYaromuXcCsl.
[Iporpamma 1o ¢u3uke MaéT NpEACTaBICHUE O IEAX, COJACPKAHHH, OOIICH
CTpaTeTuu OOY4YEHHUs, BOCIHTAHWS W Pa3BUTUSA OOYYAIONIMXCS CPEICTBAMHU
yaebHoro npenmMera «Pu3nka» Ha yriyoJEHHOM ypOBHE.

N3yuenue kypca ¢Gu3uKy yriayOJIEHHOTO YpOBHSI TO3BOJISIET peaju30BaTh
3aJ1a4u MPO(PECCUOHAILHON OPHEHTAIIMK, HAMPABIICHO HA CO3JIaHUE YCIOBHH IS
MPOSIBJICHHUSI CBOWX HMHTEJUICKTYaJIbHBIX W TBOPYECKHX CIOCOOHOCTEH KaXKIbIM
OOydJarommMcsi, KOTOpbIE HEOOXOMWMBI IS TMPOJODKCHHs O00pa3oBaHUS B
OpraHu3anusax mpodecCHOHATBLHOTO O00pa30BaHUsl MO PA3IUYHBIM  (UBHKO-
TEXHUYCCKUM U WHKCHEPHBIM CIICIIUATBLHOCTSIM.

B mnporpamme 1o ¢u3MKe ONPENENAIOTCS ITUTAHUPYEMBIE PE3yJIbTaThI
OCBOCHHMsI Kypca (PM3MKH Ha YPOBHE CPEIHETO O0IIeTro 00pa3oBaHMs: TMYHOCTHEIC,
MeTarnpeJMeTHbIe, MpeaMeTHble (Ha  yrayOnéaHom  ypoBHe). HayuHo-
METOJIOJIOTHYCCKON OCHOBOWM i1  pa3padOTKU TPeOOBaHMA K JIUYHOCTHBIM,
METanpeJMETHBIM ¥ TPEAMETHBIM pe3yJIbTaTaM OOYYaroIINXCsS, OCBOMBIIHAX
mporpaMmy 10 (U3MKE Ha YypOBHE CpeIHero o0mero oOpa3oBaHUS Ha
yIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

[Iporpamma 1o gu3rke BKIIOYAET:



IUTAaHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (u3uku Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIE TTPEJAMETHBIC PE3YJIbTATHI IO F0JIaM 00YUYEHUS;

cojiepKaHue yueOHoro npeamMera « Du3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @Qu3uke uMeeT NPUMEPHBIM XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUYUTEIAMU (DU3UKHU JUTSI COCTABIIEHUS CBOMX pab0OUUX POTPaMM.

[Iporpamma mo ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEICH U
MPENOCTaBISET BO3MOXKHOCTH JUIsl pealu3alydd Pa3judyHbIX METOJUYECKUX
MOJXO/J0B K NPENoJaBaHUIO (M3UKKA Ha YIIIyOJIEHHOM YypOBHE MpU YCIOBHH
COXpaHEeHUs 00s3aTeIbHON YacTH COJIEPIKaHUs Kypca.

®du3rka Kak Hayka O HambOojee OOMMX 3aKOHAX NPUPOJbI, BBICTyHas B
KauecTBe y4eOHOIo IpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIAJ B CUCTEMY
3HaHMM 00 okpykaromem mupe. [IIkonbHbIA Kype PU3NKH — CHCTEMOOOPA3yIOIIHIA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKHE 3aKOHbI
JeXaT B OCHOBE IMPOIECCOB U SIBJICHUW, HM3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
¢dbuzmyeckoir reorpadueld U acTpoHoMmmueil. lcmonb3oBaHME U AKTHUBHOE
npUMeHEeHUEe (U3MYECKUX 3HAHUU ONpENEeNHIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTHKH, TPaHCIOPTa, OCBOEHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MAaTEpHUAJIOB C 3aJaHHBIMHU CBOMcTBamu. M3yueHue
(GU3MKKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYUHOU
KapTUHBI MUpa 00ydYaromerocsi, B (pOpMUpPOBAHUE YMEHUN NPHUMEHSITh HAy4YHBII
METO/1 IO3HAHMSI TIPY BHITIOJITHEHUH UMH YIEOHBIX HCCIICIOBAaHUM.

B ocHoBy Kypca (pu3uku Ha ypoBHE CpeHEro o01ero 0opa3oBaHus MOJI0XKEH
pSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €70 MOCTPOCHHUSL.

Hoea uyenocmmnocmu. B COOTBETCTBUH C HEW KypC SIBISETCS JOTUYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCeX pa3fesioB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (HU3HKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW maTepuan Kypca (U3UKU
o0ObeaMHEH BOKPYr (Qu3nueckux Teopud. Beaymum B Kypce sBIseTCA
dbopmupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
ToJie.

Hoea zymanumapuzayuu. EE peanuzauys OpeAnoaracT HMCIOJIb30BAHUE
IYMaHUTAPHOTO TNOTEHIHANA (PU3MYECKON HAYKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢uzuk ¢ pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U KOJIOTHUYECKUMU TIPOOIeMamMu.

Hoea npuknaonou nanpaenennocmu. Kypc usnku yriry6iaEHHOTO YPOBHS
IpeAnoiaraeT 3HakOMCTBO € IIMPOKUM KPYTOM TEXHHMUYECKHX U TEXHOJIOIMYECKUX
MPUJIOKEHUN H3YyYEHHBIX T€OpUi M 3akOoHOB. [Ipu 3ToM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX MPEACTABICHUN M COBPEMEHHBIE TEXHUYECKHUE YCTPONCTBA, U
TEXHOJIOTHH.



Hoea 3konocuzayuu peanmusyercss NOCPEICTBOM BBEACHUS DJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoOJieMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHWKH M TEXHOJOTHH, a TakKe OOCYXICHHS
po0JieM pallMOHAILHOTO NPUPOOTIOIb30BAHUS U DKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coaepkanus MPOorpaMMBbl M0 (PU3UKE JOIKHO OBITh MOCTPOSHO HA
MPUHIIMIIAX CUCTEMHO-AESATENHHOCTHOTO noaxoAa. s dbusuku peanuszanus 3TUX
MIPUHIIAIIOB 0a3UpyeTCsl HAa UCIOJIb30BAHUHM CAMOCTOSATEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielcTByoero ¢akropa yudeOHoro mpoiecca. s yriyOnéHHOro
YPOBHSI — OTO CHCTEMa CaMOCTOSITEIbBHOTO YUYEHHYECKOTO HKCIIEPUMEHTA,
BKJIIOYAIOMIETO (PPOHTANIbHBIE YUYEHWYECKHE OMBITHI MPU M3YUYEHUH HOBOTO
Martepuaia, jabopaTopHbie pabOThl U paOOThI MpakTUKyMma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanuzanuu (U3MYECKOrO TMpakTUKyma. B mepBom ciiyuae
MPaKTUKyM mpoBoauTcs aubo B koHie 10 u 11 kmacco, mubo mociie mepBoro u
BTOPOr0 TOJNYTOAUN B KaXJIOM M3 OTUX KIaccoB. Bropoit cmocod — 3T0
UHTerpanus paboT MpakTUKyMa B CHUCTEMY JIa0OpaTOpHBIX PabOT, KOTOpHIE
MPOBOJATCS B Mpoliecce u3yueHus pazzgena (temsi). [Ipu stom mojn paboramu
MPAKTUKyMa TTOHUMAETCs] CAMOCTOSITEIbHOE MCCIEIOBAaHUE, KOTOPOE MPOBOJAUTCS
0 PyKOBOJACTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIAroBOM HHCTPYKIUH.

B nporpamme 1o Qusmke cucTeMa YYEHHYECKOTO OSKCIEPUMEHTAa,
7ab0paTOpHBIX pabOT M MpaKTUKyMa NpPENCTaBlieHAa €IWHBIM IepedHeM. Brioop
TEMaTUKH JJI1 3TUX BHUJIOB YUCHHMYECKUX MPAKTHUYECKUX PaOOT OCYIIECTBIISETCS
y4aCTHUKaMU 00pa30oBaTEIBHOTO MPOIecca UCXOI U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAaHUS W OCHauleHusi kabuHeta ¢(usuku. Ilpu sTomM oOecneunBaercs
OBJIaJICHNE OOYYaIOMUMHCS YMCHHUSAMH TPOBOJUTH TPSIMBIE M KOCBEHHBIC
W3MEPEHUs, WCCIEAOBAHMS 3aBUCUMOCTEH (DU3UYECKUX BEIMYUH U TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX TUTIOTES.

bosnbiioe BHMMaHWE YHIENSETCS PEIICHWIO PAcCUYETHBIX M KadyeCTBEHHBIX
3amad. [Ipu 3TOM A1 pacU€THBIX 3a/ad MPUOPHUTETOM SIBIISIOTCS 3a/1a4d C SIBHO
3aJlaHHON U HESIBHO 3aJIaHHOW (PM3WYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSTh
M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjena Kypca, Tak H
WHTETPUPYS MPUMEHECHHUE 3HAHWKM W3 Pa3HBIX pasneioB. /[ KauecTBEHHBIX 3a1ad
MIPUOPUTETOM SIBJISFOTCSL 3aJaHUS Ha OOBSICHEHHE/TPEICKa3aHue MPOTECKAHUS
bu3HYecKuX SBJICHUI U MPOIECCOB B OKPYXKAIOIIEH >KU3HU, TpeOyroire BpIOOpa
bu3HYecKoi MOJIENH VISl CUTYalluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEUEeHHI0 y4eOHOro mpoiiecca Kypc (pu3uku yriyOn€HHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIeTo 00pa30BaHMs JOJKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabwHeta. B kabuHeTe GU3MKHM JOJDKHO OBITH HE0OXOAMMOE
nabopaTtopHoe 000pyJAOBaHUE I BBIMOJHEHUS] yKa3aHHBIX B TMpOrpamMme o



bu3NKe YYEHUYECKUX OTBITOB, JTAOOPATOPHBIX pabOT W paboT MpaKTUKyMa, a
TaK)Ke IEMOHCTPAIIMOHHOE 000pyAOBaHHUE.

JleMoHcTpaliuoHHOE  00Opy/IoBaHWE (POpMUpPYETCS B COOTBETCTBUU C
MPUHITUTIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCECIEYMBAET IOCTAHOBKY
MEPEUNCIEHHBIX B TMporpaMMe MO (U3MKE KIIOYEBBIX JIEMOHCTPAIMM IS
UCCJICIOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHHUECKUX MPAKTUUYECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyeTe
OJIHOTO KOMIUIEKTa Ha JBYX oOOydammmxcs. TemMaTH4ecKue KOMIUIEKTHI
71a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITh IMOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX W ITUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEpPUTETBHBIX CUCTEM B BHJIE ITM(POBBIX JabOpaTopuii.

OCHOBHBIMHU HEJIAMH U3y4eHUs PU3UKH B 00IIIEM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHWE WHTEpPECa H CTPEMJICHUS OOyYaroIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, pPa3BUTHE WX HWHTEJUIGKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUS U (PopMUpOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM SBJICHUSIM;

dbopMupOBaHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJbTaTa M3y4eHHs OCHOB
CTpOEHUs MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHrE YMEHUN OOBSICHATH SIBICHHS C UCIOIb30BaHUEM (PU3MUECKHUX
3HAHWH M HaYYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHWE TIPEACTABICHUA O pONM (PU3WKH I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE IpeICTaBIICHUN 0 BO3MOXHBIX  cdepax  Oymymei
npoeCCUOHAILHONW  JIESITEIbHOCTH, CBSI3aHHBIX € (DU3MKOM, IMOJArOTOBKAa K
JanbHeieMy o0y4eH!I0 B 3TOM HalpaBJICHUH.

JlocTikeHne STUX 1elield 00ecrneunBaeTCsl pelieHneM CIIeAyIomuX 3a1a4 B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

npUOOpeTeHNe CUCTEMbI 3HaHUI 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUSAX,  BKIOYAas  MEXaHWUKY,  MOJEKYJSIpHYI  (HU3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPOPU3UKH;

dbopMHpOBaHHE YMEHHUM MTPUMEHSTh TEOPETUUECKUE 3HAHUS JIs1 O0OBSICHEHUS
bU3NYeCKUX SIBICHUN B TPUPOJC W IS NMPUHATHS TPAKTHYCCKUX PEIICHUN B
MMOBCEIHEBHOM KM3HH;

OCBOCHHME CIIOCOOOB pEIICHUS pPAa3IUYHBIX 3a7ad C SIBHO 3aJaHHOU

bu3nueckoil MOJENbI0, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSITENIBHOE CO3/aHHE



busnyeckoil Mojenu, aJeKBaTHOM YCJIOBHMSM 3aJadd, B TOM 4YHUCJE 3a]ad
WHKEHEPHOTO XapaKTepa;

NOHUMaHuEe (U3HYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX IPOLECCOB, UX BIHUSAHMS HA OKPYKAIOLIYIO CPEyY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEIBHOIO IUIAHHPOBAHUS M TMPOBEICHUS
bu3MUeCKUX OKCHEPUMEHTOB, aHaliW3a W HUHTEpHpeTranuu  UHGOpMaINH,
OTIpEJIENICHHS] TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM ISl pa3BUTUS YMEHHMU MPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPYECKOU JICATEIbHOCTH;

pa3BuTHE UHTEpeca K chepam NpoPecCUuOHAIBHON eATeNbHOCTH, CBI3aHHOM
¢ PU3HKOIA.

B coorBerctBun ¢ TtpedoBanusiMu PI'OC COO yrimyOn€HHBIA ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®Du3uka» Ha YpOBHE CpEAHEro OOIIero
oOpa3zoBaHus BbIOMpaeTCs OOyYalOUIUMUCS, I[UIAHUPYIOMIUMU TMPOAOHKEHHUE
o0pa30BaHus M0 CHEUUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenne ¢pusuku (yriyOn€HHbIA YPOBEHb) Ha YPOBHE CPEIHETO OOILEro
oOpazoBanus orBoautcs 340 vacoB: B 10 kimacce — 170 yacoB (5 yacoB B HE/IEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepeyeHb JaOOPATOPHBIX M
MPAKTUYECKUX paboOT SBIAETCS PEKOMEHJIOBAaHHBIM, YYHMTENb JEJaeT BbIOOD
IOPOBEJCHUS J1abOpaTOPHBIX PAabOT M ONBITOB C YYETOM HHIMBUIYAJIbHBIX
0COOCHHOCTEH 00yJarOIUXCHl.



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. Hay4Hnblii MeTOA O3HAHUS NPUPOABI.

dusuka — pyHIaMeHTallbHas HayKa o mpupoje. HaydHsiit MeTo1 mo3HaHUsS U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SBJICHUM.

OKCIIEpUMEHT U TEOpHsl B Npolecce Mo3HaHus npupoxasl. Habmronenue u
HKCIIEPUMEHT B (PU3UKE.

CriocoObl  m3MepeHus: (U3MYECKUX BEIWYUH (aHAJIOTOBBIE U IU(PPOBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITbIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMH  (QU3NYECKUX  BeNMUMH  (aOCONIOTHasT U
OTHOCHUTEJIbHA).

MonenupoBanue U3NYECKUX SIBICHUN U MPOILIECCOB (MaTepuaibHasl TOUKa,
aOCONIIOTHO TBEpHOE TeNlo, HJeanbHasl >KUIKOCTb, HJCaJIbHBIA TIa3, TOYECUHBIH
3apsna). ['unoresza. @uznyeckuil 3aK0H, TPAHULIBI €r0 MPUMEHUMOCTH. Du3ndeckas
TEOpHs.

Ponbp u Mecto Qu3uku B GOPMHUPOBAHUU COBPEMEHHOW HAy4YHON KapTHHBI
MUpa, B IPAaKTUYECKOU E€ATEIbHOCTH JIFOJIEH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie padomot, npaKmuKym.

W3mepeHne cuiibl TOKa M HAOpsDKEHWS B LEMNU IOCTOSIHHOTO TOKa MpH
MOMOIIIM aHAJOTOBBIX U MU(MPOBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo duszuke. [Ipumepsl uzmMepeHus
($u3NYECKUX BETUYMH IIPU MTOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmxeHHe. OTHOCHTEIBHOCTh MEXAHUYECKOTO JABUKECHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4l MEXAHHUKHU.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IMPOEKUWH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemenienne, CKOpoCTh (CpeHssi CKOpPOCTb, MTHOBEHHAs CKOPOCTh) M
YCKOpPEHHE MaTepHalbHOW TOYKH, MX MPOEKUUH HAa OCH CUCTEMBbI KOOpPJMHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOpPJMHAT, CKOPOCTH, YCKOPEHHS U IIyTH MAaTEpUAIbHOW TOYKH OT BPEMEHHU U UX
rpaduxmu.

CBoOomHoe manmeHue. YckopeHue cBoOomHOro majacHus. JIBukeHue Tena,
OpOILLIEHHOr0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPJIMHAT, CKOPOCTH H
YCKOpPEHUsI MaTepuaibHON TOUKU OT BPEMEHU U UX IpapuKu.



KpuBonuneintHoe paBwkeHue. [IBuKeHHE  MaTepUAIBHOM  TOYKH IO
OKPY>XKHOCTH. YTJIOBasi U JUHEHHash ckopocTh. I[lepumon m yvacrora oOpaieHwus.
[lenTpocTpeMuTeabHOE (HOPMAIbHOE), KacaTelbHOE (TaHM€HIMAIBHOE) U TIOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHMYECKUE MPOLIECCHI: CIHIAOMETP,
JIBW)KCHUE CHApsOB, LEMHbIE, IIECTEpEHYATHIE W PEMEHHBIE MEpeNayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpayuu.

Mogenb cuCTEMBI OTCUETA, WIITIOCTPALIMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBH>KCHUSL.

CnocoObI HcclieT0BaHUS IBUKEHUN.

Nnnroctpanus npeneabHOro nepexo/ia i U3MEPEHNe MITHOBEHHOM CKOPOCTH.

[IpeoOpazoBanme NBUKEHUN C UCIIOIb30BAaHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaOmronenne ABWKEeHHs Teja, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTANBHO.

Hamnpaienue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yTriI0BOI CKOPOCTH B PEIYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUM, CKOPOCTEH ABMXKEHHUS OJTHOTO M TOTO XK€
TeJia B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPaKmMuKym.

N3yueHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO OMPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKECHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
JIBIKCHUU.

N3mepeHnne  ycKOpeHMss ~ CBOOOJHOro  maaeHuss  (PEKOMEHIOBAHO
HCIIOJIb30BaHue TU(PPOBOM 1a00PATOPUH).

W3yuyenue [BWXKEHHMS Tena, OpOIIEHHOTO Topu3oHTaIbHO. IIpoBepka
TUIOTE3bl O TPSMOM MPOMOPIMOHATBLHON 3aBUCHMOCTU MEXKIY JallbHOCTHIO
MOJIETAa U HAYaJIbHOM CKOPOCTBIO TeNa.

N3ydeHne IBHKEHHUS Tella MO OKPYKHOCTH C TOCTOSIHHOM IO MO0
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TEpUOJia OOpalleHuss KOHHMYECKOTO MasTHHUKA
OT €ro mapameTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HproroHa. MHepumanwsHble cucteMsl orcuéra. [lpuHiun
oTHocuTenbHOCTH ['anmunes. HeumneprmanbHbie cUCTeMbl OTCcuéTa (OmpeseseHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHIMD Cynepno3sunny CHil.

Bropoii 3akoH HproTOHA 1151 MaTepraibHOM TOYKH.

Tperuii 3ak0H HproTOHA 111 MaTepUAIIBHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTECHHUS. OKBUBAJICHTHOCTh TPaBUTALlMOHHON U
WHEPTHOM MAaCCBI.

Cuna tsbxecTd. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO MaJieHUSI OT BBICOTHI
HAaJl TOBEPXHOCTBIO IUIAHETHI MU OT reorpaduyeckod MmHUPOTHL. JIBHKeHHE
HEOECHBIX TeJl U UX CIIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cwia ympyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmxymerocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuila TPEHHUsI CKOJBXKEHUS W CWIa TPEHUS
nokosi. Koadduument tpenus. Cuna CONpOTUBIEHUS MPU ABUKEHUU Tejla B
JKAJKOCTH WJIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO IBUKEHUS.

Hasnenue. ['mapocrarnueckoe napieHue. Cuna Apxumena.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: MOAIINUITHUKH,
JIBUKEHHE MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HaOnroenrie 1BHKEHUS Tell B HHEPIIUAIbHBIX U HEMHEPIIMAIbHBIX CUCTEMAaX
OTCY€Ta.

IIprHIUIT OTHOCUTEIBHOCTH.

Kauenne nByX HWIMHAPOB WJIH IIApOB PA3HOW MAacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCYETA.

CpaBHEeHUE  PaBHOACHCTBYIOIIEHM  MPWIOKEHHBIX K Tely CUI C
ITPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUHUAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIMX B PE3YIbTATE B3aNMOICHUCTBUS TEI.

N3mepenune macc mo B3auMOJEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOIBEME U MAICHUU.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbXEHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI TP JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBHCHMOCTH BpPEMEHU ABWKEHHUS Opycka TIo
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccenenoBanne 3aBUCMMOCTH CWII YIPYTOCTH, BO3HMKAIOUIUX B IPYXKUHE U
pPE3UHOBOM 00pasiie, OT uX JAehopMaIlyH.

N3yueHne NBUKEHUSI CHUCTEMBI TEN, CBA3aHHBIX HUTHIO, IIEPEKUHYTON YeEpE3
NETKUM OJIOK.

N3mepenne koddduimenta TpeHUs MO BEIMYUHE YTIOBOTO KO3 GduiMeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanue NBHKEHUS OpycKa MO HAKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSI.

N3ydeHne nBUKEHUA IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOE Teno. IlocTynmaTenbHOe W BpalllaTelbHOE JIBUKEHUE
TBEpIOro Tena. MOMEHT CHiIbl OTHOCUTENBHO OCH BpameHus. [lnedo cuisl
CrnoxeHue cui, NPUJI0KEHHBIX K TBEPIOMY Telly. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHs TBEPAOTO TeENA.

YcroituuBoe, HeyCTONYMBOE, O€3pa3InuHOE PAaBHOBECHE.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: KPOHIUTEHH,
CTPOUTEIIBHBIM KpPaH, peIIETYaThIe KOHCTPYKIIUU.

Hemoncmpayuu.

YcioBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPaKmMuKym.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOIIETO OCh
BpaLCHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PACUET CUII YIIPYTOCTH.

W3ydeHne yCcTONYNBOCTH TBEPAOTO TEJIA, UMEIOIIErO IIOAAb OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

Nmnynbse MaTepuanbHON TOYKH, CUCTEMBI MaTEpUANIBHBIX TOYEK. LleHTp Mace
CUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 IBM)KEHUH LIEHTpa Macc.

VMMmysibe CHIIBI 1 MN3MEHEHNUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTnBHOE IBMIKECHHUE.

MoMeHT umnynbca MaTepHabHOW TOYKM. lIpencraBneHne o coxpaHEeHHH
MOMEHTAa UMITYJIbCA B IEHTPAIbHBIX MMOJISX.

PaGota cunpl Ha ManoM MW Ha KOHEUHOM mepemenieHuu. [paduueckoe
npeCTaBiIeHUe pabOThl CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass »Heprusi MaTepHalbHOW TOUYKH. TeopemMa 00 W3MEHEHHH
KUHETUYECKOW SHEPTUU MaTepUaIbHON TOUKH.



[lorennuanbHple WM HENOTEHUHMANbHbIE CHibl. [loTeHUManbHAs 3HEPrus.
[ToTenmmanbHas sHeprust ynpyro neopMUpoBaHHON NpyxkuHBL [loTeHIManbHas
DHEPIUs Tela B OJHOPOJHOM TIpaBUTAlMOHHOM Iosie. [loTeHuumanbHas >HEpPrus
TeJa B IPAaBUTALIMOHHOM IOJI€ OJTHOPOJHOrO miapa (BHYTpU U BHE I1apa). Bropas
KOCMMYECKasi CKOPOCTb. TpeThbsi KOCMHUYECKast CKOPOCTb.

Cs3b  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYECKOU
DHEPIUM CUCTEMBI TEJ. 3aKOH COXPAHECHHS] MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHym s WI€aTbHOM >KUJIKOCTH KAaK CJIEACTBHUE 3aKOHA
COXPaHEHHS] MEXaHUYECKOW SHEPTUU.

TexHu4yeckne yCTpOWCTBAa U TEXHOJOTHMYECKHE MPOLIECCHI: ABUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTONET, THUPOCKOI, (QUIypHOE KaTaHHE Ha
KOHBbKax.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBUKEHHUE.

N3mepeHne MOITHOCTH CHUJIBI.

W3meHeHune sHepruu Tela Mpu COBEPIICHUU PaOOTHI.

B3aumHble mpeBpalieHuss KUHETUYECKONM U MNOTCHUHMAIBHOM JHEPrud IIpU
JIEMCTBUU Ha TEJO CUJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpruy Npu CBOOOAHOM MaICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

N3mepenne nMmyJiibea Teia o TOpMO3HOMY MYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOWJIE M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE NU3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOACHCTBHH.

M3mepeHne KHHETUYECKOM SJHEPTUHU TEJIA [0 TOPMO3HOMY IIYTH.

CpaBHeHHE W3MEHEHUS TIOTCHIIMALHON SHEPTUH MPY>KUHBI C paOOTON CHITBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHS] NP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znes 3. MoJsekyasipHas puU3uKa U TEPMOJAUHAMMKA.

Tema 1. Ocnogbt MONEKYAAPHO-KUHEMUYECKOI MeOPUU.

OcHOBHBIE MOJNIOXKEHUSI MoJIeKyJsipHO-KMHeTH4eckoi Teopun (MKT), wux
onbiTHOe oOocHOBaHue. Jludbdysusa. bpoyHoBckoe aBuxkeHue. XapakTep
JIBWXEHHSI W B3aMMOJECHCTBUSA 4YaCTHUI BewlecrBa. Mopaenum CTpoeHus Tra3os,
KUAKOCTEN W TBEPABIX Tel U OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX



Mozeneil. Macca u pasMepbl Monekya (atomoB). KonuyecTBo BeliecTBa.
[TocTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3Mepenus. Illkana
temneparyp Llenscus.

Mogenp neabHOTO ra3a B MOJIEKYJISPHO-KUHETUYECKON TEOPHUU: YACTHULIbI
ra3a JIBH>KyTCSI XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. AOcontoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanbTona. M3ompornieccsl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
MPe/ICTaBIIEHUE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsA3p  MEXIy [JaBJI€HUEM W CpEeAHEH KHUHETUYECKOM  DHEpPrueu
MOCTYNATEIbHOTO TEIJIOBOTO JBUKEHUS MOJIEKYJ HJI€aIbHOro raza (OCHOBHOE
YpPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UJICATIbHOTO rasa).

CBs13b a0COJIIOTHOM TeMITepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEN
KUHETUYECKOU SHEPTUEH ITOCTYIIATEIBLHOIO TENJIOBOIO ABMKEHUS €€ YaCTHULL.

TexHudyeckne yCTPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: TEPMOMETP,
O6apomeTp, MoTydyeHue HaHOMaTEePUaJIOB.

Hemoncmpayuu.

Mojenu 1BUKEHHS 4YaCTHUI] BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buzaeoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JBUKEHHSL.

Huddys3us sxuakocTei.

Mogaens onbita IlTepHa.

[IpuTsykeHrEe MOJIEKYI.

Mojgenu KpuCcTalsInuYeCKUX PEMETOK.

HabGmronenue u uccienoBaHue N30MpoLeccoB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyMm.

HccnenoBanne mpolecca YCTAaHOBIECHUS TEIUIOBOTO PABHOBECUSA IIPHU
TEIUI000MEHE MEXKy TOpsYE U XOJIOAHOM BOIOK.

N3yyeHue H30TEPMUYECKOrO Mmpolecca (PEeKOMEHIAOBAHO HCIOIb30BaAHUE
urdpoBoii 1abopatopun).

N3ydeHrne n30X0pHOTo mporecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T]J]) cucrema. 3agaHue BHENIHUX YCJIOBUM st
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHyTpeHHHE napamMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMbl KaK CPEIHHUE 3HAYEHHUS BEIUYMH, ONMKMCBHIBAIOIINX
€€ COCTOSHUE Ha MUKPOCKOIIUYECKOM YPOBHE.



HyneBoe Hauwano TtepmoauHamuku. (CaMmonpou3BoyibHAs — penakcaius
TEPMOJUHAMHYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopens uaeanpHOro Tra3za B TEPMOAMHAMHUKE — CHCTEMA YpPAaBHEHUM:
ypaBHeHHe MenaeneeBa—KianeiipoHa M BbIpaK€HUE JJIsI BHYTPEHHEN SHEPTUU.
VYcnoBus NpUMEHMMOCTH 3TOM MOJIENU: HU3Kas KOHILIEHTpAIUsl YaCcTHI], BHICOKHE
TeMneparypel. BeipaxkeHue 1uisi BHyTPEHHEW SHEPruy OAHOATOMHOIO UIEATbHOTO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE TTPOLIECCHI.

DnemenTapHas pabota B TepMoAMHAMUKe. Beraucnenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpamme.

Teronepenaya  kak  cnoco0  WM3MEHEHMS  BHYTPEHHEH  SHEpruu
TEPMOJIMHAMHUYECKOW  cucTteMbl 0e3  coBepuieHust paboThl.  KoHBeknus,
TEILIONIPOBOIHOCTD, U3JIyUYCHHE.

KonmnuectBo TtemnoTel. Temno€éMKocTh Tena. YaelnbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maiiepa. YaenpHas TEIUloTa CropaHus
ToruiuBa. Pacu€r konMuecTBa TEIUIOTHI MpU Temonepenadye. Ilonstue 00
aamabaTHOM IIpoIiecce.

[lepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHsia »sHeprus. KomanuecTBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHHS  BHYTPEHHEH  OSHEpPruu
TEPMOJNHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMUKH [JII PAaBHOBECHBIX MPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSSHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eJMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3aKOH TEpMOAWHAMHUKHM [JJIi HEPAaBHOBECHBIX  ITPOLIECCOB:
HEBO3MOJKHO IepeJaTh TEIUIOTY OT OoJiee XOJ0IHOTO Tela K Oosee HarpeTomy 0e3
komriencanuu (Knaysuyc). HeoGpatumMocTh NpUpOIHBIX MIPOIIECCOB.

[Tpunnune! gecTBus TermnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. Hukn Kapno.

DKOJIOTUYECKHE aCIEKThl MCIOJIb30BaHMS TEIUIOBBIX JABUrareneil. TernoBoe
3arpsA3HEHUE OKPYKAIOIIECH Cpebl.

TexHu4yeckne yCTpOWCTBA W TEXHOJOTHMYECKHE MPOLECCHI: XOJIOAWIBHUK,
KOHJUIMOHEP, AHU3EIbHBIA W KapOIOpAaTOpPHBIA ABUTaTeNld, MHapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIEpaTyp, YTUIU3ALUS «TEIUIOBBIX» OTXOJO0B C
MCIOJIb30BAaHUEM TEIJIOBOIO HACOCA, YTHIIU3AIUS OMOOPTaHUYECKOrO TOTLIMBA TS
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPIHUH.

Hemoncmpayuu.

H3meHenune TemMneparypsl pu aainadaTHYeCcKOM PacIIuPEHUH.

Bo3ayuiHoe orauBo.

CpaBHeHME yAETbHBIX TEINTIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUU.

HccnenoBanue anquabaTHOTO Mpolecca.

KomnbroTepHble MOAENH TEIJIOBBIX JBUTATENEH.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomuol, nPAKMUKYM.

N3mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BEILIECTBA.

UccnenoBanue aaunadbaTHOro mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M JHEPIUU MEXMOJEKYJSIPHOTO B3aUMOJACHCTBUS WU
TEMIIEPATypPbl KUIICHUS KUJIKOCTEN.

Tema 3. Azpecamnvie cocmoanus eeujecmea. Pazoevie nepexoonl.

[TapooOpazoBanue u KoHjaeHcanusa. HWcmapeHue u kumeHue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHusl.

HacepiienHble ¥ HeHachblleHHbIE TMapbl. KadyecTBEeHHass 3aBUCHMOCTH
IUIOTHOCTH M AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPaTypbl, UX HE3aBUCHUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKHJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctauioB. [lmaBiaeHne w Kpuctamnuzauus. YJelbHas TEIUIOoTa IJIABJICHUS.
CyOnumarnus.

Jedopmanmm TBEpOTO Tena. Pactsokenue u cxkarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TeroBoe pacumpenue KUAKOCTEH U TBEPABIX Tel, 0OBEMHOE U JIMHEWHOE
pacuimpeHrue. AHTapMOHU3M TEIJIOBBIX KOJIEOAHUI YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIUIOBOT'O paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3HEprUn B Pa30BbIX MMEPEX0OIaX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. Kon(PuimeHT MOBEpPXHOCTHOTO HATSKEHUS.
Kanunnsipusie sBieHus. /{aBieHne nojx MCKpUBIEHHON NOBEPXHOCTHIO KUJIKOCTH.
®opmyiia Jlamnaca.

TexHuueckue yCTPOHMCTBA M TEXHOJOTMYECKHME TPOULECCHI:  KHUJIKUE
KPUCTAJUIbl, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TennoBoe pacuvpeHue.

CBoJCTBa HACBIIIEHHBIX TAPOB.

Kunienune. Kunenue npy noHM>XKEHHOM TaBJICHHM.

N3mepenune CUitbl MOBEPXHOCTHOTO HATSKECHUSL.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanunnsipasie siBiaeHUS.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IJIABJICHHUS KPUCTAIIMYECKOTO BEIECTBA.

Bunbr neopmanuii.

HabGmronenne manbix aedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS KUIKOCTEMN.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbA.

N3yueHne CBONCTB HACBIILIEHHBIX TAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
MTOMEIICHUH.

N3mepenne ko3¢ dumreHTa moBepXHOCTHOTO HATSHKCHHMS.

N3mepenne moayns FOHra.

UccnenoBanre 3aBUcUMOCTH  JedopMmalii  pe3nuHOBOro olpasua  oT
MPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. DaekTpoguHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DJIeKTpr3alus Tel U €€ MPOsBICHUA. JJIEKTpUYecKud 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsiaoB. [IpOBONHMKM, AWAAEKTPUKH U MOJYIPOBOJHUKHU.
DONeMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUSl BJIEKTPUUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kymnona.

DnekTpuueckoe noie. Ero neiicTBrue Ha dJIEKTPUIECKUE 3apsiibl.

Hampsox€aHocTh  anekTpuueckoro  moisa.  [IpoOHbiid  3apsa.  Jluauwm
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO 1oJs. OQHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCTh 3JIEKTPOCTATHYECKOTO TMOJs. Pa3HOCTH MOTEHLMANOB H
HanpspbkeHue. [loTeHnmanbHas dSHeprus 3apsaa B JJIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHuman 31eKTpocTaTUYecKoro nojis. CBsA3b HANMPSKEHHOCTU TOJS U Pa3HOCTH
MOTEHIIMAIIOB ISl  JIEKTPOCTATUYECKOTO Toyig (Kak OAHOPOJHOIO, TakK H
HEOHOPOIHOTO).

[TpuHIMI CynEpHO3UIINY SIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apshHKEHHOTO 1Mo o0béMy miapa. [loje paBHOMEpHO 3apsyKEHHON
OeCKOHEUYHOM TUIOCKOCTU. KapTuHBl JHHUN HanpsHKEHHOCTH OSTUX MOJEH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsiI0B.

JusnexTpuku B AIEKTPOCTATUYECKOM noJie. Jusnexktpruyeckas
ITPOHUIIAEMOCTD BEIIECTBA.



KonpaencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IIJIOCKOrO
KOHJIEHCATOpa.

[TapannenbHOE COeIMHEHUE KOHIEHCATOPOB. [locnenoBaTenbHOE COEAMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM BJIEKTPUUECKOM TOJIE.

TexHuueckue yCTpPOMCTBA M TEXHOJOIMYECKUE IPOLECCHL: AJIEKTPOCKOIL,
ANEKTPOMETP, DBJEKTPOCTaTHYECKas 3allluTa, 3a3€MJIEHHE 3JIEKTPONpUOOpOB,
KOHJIeHCATOphI, reHepaTtop Ban ne ['paada.

Hemoncmpayuu.

Y CTpOUCTBO M NIPUHIUIT JEUCTBUS DJIIEKTPOMETpA.

DIIEKTPUYECKOE OJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE JIBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocratudeckoro reaeparopa (Ban ne ['paada).

IIpOBOTHUKH B IEKTPUYECKOM IIOJIE.

DIIEKTPOCTATHYECKAS 3aIUTA.

Y CTpOUCTBO U JEUCTBUE KOHICHCATOPA TOCTOSSHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAJH
IIJJACTUH, PACCTOSHUS MEXKAY HUMH U JUDJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus dJIEKTPUUECKOTO OIS 3apsSyKEHHOTO KOHJEHCATOPA.

3apszKa 1 pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

OueHka cui B3auMOAECHCTBHS 3apSyKEHHBIX TEN.

HaGnronenue npeBpallieHus SHEPTUH 3apsSHKEHHOTO KOHAEHCATOpa B SHEPT U0
U3JIy4YEHUsl CBETOAMO/IA.

N3ydeHne npoTeKaHus TOKa B LENH, COAEPKAIlel KOHAEHCATOP.

Pacnpenenenue pPa3HOCTH MOTEHNAJIOB (HanmpsKEeHUs) npu
IIOCJIE0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsia KOHAEHCATOPA YePE3 PESUCTOP.

Tema 2. ITocmosanubslil I1eKmpudecKuil mok.

Cuna Toka. [TocTOSIHHBIN TOK.

YcnoBus CymIeCTBOBAHUS MOCTOSHHOTO JJIEKTPUYECKOIO TOKa. McTouHMKH
toka. Hanpsikenue U u DJ1C &.

3akod OMa J1J1g ydacTKa Lenu.

DIIEKTPUYECKOE CONPOTHBJICHUE. 3aBUCHUMOCTD CONPOTHUBJICHUS
OIHOPOJHOTO IPOBOJHMKA OT €r0 JUJIMHBI M IUIOIIAJA IONEPEYHOIO CEYCHMS.
VY 1enpHOE COMPOTUBJICHUE BEIIECTBRA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBIE¢HHBIX AekTpuyeckux nenei. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xoyns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerjgoBas MOIIHOCTb, BbLAENsEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHHME HCTOYHHUKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) DJICKTPUYECKOM Ienmu. MOIIHOCTh MCTOYHHUKA TOKA.
KopoTkoe 3ambikaHue.

KonneHncaTop B 11enu MOCTOSIHHOTO TOKA.

TexHudyeckne yCTPOWCTBA M TEXHOJOTMYECKHE TIIPOLECCHI: aMIIEpMETP,
BOJILTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3mepenre cuiibl TOKa U HaMpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKAa OT HAMpPSDKEHUS Uil PE3UCTOpa,
JIaMITbl HAKAJIMBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh COIIPOTUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA MTOTIEPEYHOI0 CEUCHHs M MaTepuaa.

HccnenoBanrie 3aBUCUMOCTU CHJIBI TOKA OT COMPOTHUBIICHUS MIPU MOCTOSHHOM
HaIpPSKEHUH.

[Ipssimoe nzmepenne IJC. KopoTkoe 3aMbIkaHNE TalIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHET'0 COMPOTUBIICHUS.

CrniocoObl coelMHEeHNsI HICTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanre pazHOCTU MOTEHIHAIOB MEXKAY IMOJIOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

HccnenoBanre CMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenune yaenbHOro CONpoTUBIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTA CHJIBI TOKA OT HANpPsDKEHUS I JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenena u3MepeHus aMmnepMeTpa (BoJIbTMETPA).

N3mepenue DJ1C 1 BHYTpEHHET0 COMPOTUBIICHUS HCTOYHHMKA TOKA.

UccnenoBanne 3aBucuMocTd J/]C raapBaHMYECKOrO 3JEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTHA MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

OneKkTpuyeckas MPOBOAUMOCTh  PA3JIUMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MIPOBOJAUMOCTb TBEPABIX METAJIOB. 3aBUCHMOCTbh COINPOTUBIECHUS METAIOB OT
temrnepatypbl. CBEpXIPOBOIUMOCTb.



DNEeKTpUYECKU TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOJHUKMY. CobcTBeHHas U MIpUMECHAs IPOBOJIMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHUKOBbIE TPUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DIJIEKTPOIUTHYECKAS THCCOLMALIMSL.
Onektponus. 3akoHsl Dapajes s AIEKTPOIH3a.

DOneKkTpuueckuid TOK B Tra3ax. CaMOCTOSTEIbHBIA U HECAMOCTOSTEIbHBIN
pa3psa. PasinuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. I1na3ma.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHME: Ta30paspsiIiHbIC
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJIYNPOBOJHUKOBBIE TNPUOOPHI: JHO,
TpaH3UCTOp, (HOTOAMOM, CBETOJMOMA, TajlbBaHHWKA, padUHUPOBAHUE ME[H,
BBIIIJIABKA AJTIOMUHUS, DIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTHUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbl nekTposnnsa Papazes.

HckpoBoii pa3psia M IPOBOIUMOCTb BO3yXa.

CpaBHEHHE TPOBOIMMOCTH METAJUIOB U MOJyIPOBOJHUKOB.

ODHOCTOPOHHSSI TPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HaOmnronenue snexkrposusa.

N3mepenne 3apsiaa OTHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTM  CONPOTHUBIICHUSI ~ TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XaPAKTEPUCTHUKHU JTHO/IA.

Du3uYeCKNl MPAKTHKYM.

CrniocoObl n3Mepenus pU3NYecKrux BEIUMYUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTENbHBIE TOTPEIIHOCTA U3MEPEHUN (PU3UUYECKUX BEJIUYUH.
OneHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAaHMM  3aBUCHUMOCTEU
(bu3MUecKUX BEIMYMH, MPOBEpPKA MPEIJIOKEHHbIX THMNoTe3 (BbIOOp U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  pasfenax «YUYEHUUYECKUH  SKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM).

Me:xnpeaMeTHbIE CBSI3H.

WN3yuenue kypca ¢usuku yrioyonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBSA3EH C KypCaMH
MaTeMaTHKH, OMOJIOTHH, XUMHUHU, T€OTrpaPUu U TEXHOJIOTHH.

Meosrcnpeomemmnoie nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHUE, HAay4HbIA (DaKT, rumnotesa, (u3MUecKass BeIUYMHA, 3aKOH,



Teopusi, HAONIOJCHHE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHUE,
MOTPELIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1adopaToOpusl.

Mamemamuxka: pelieHUEe CUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepoosna, ux rpaguku U cBoiicTBa. TpuroHomerpudeckue (yHKIIHH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ UX IPOEKIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonozua: mexanndeckoe IBHKEHHE B KMBOU mpupone, auddysus, ocMoc,
TEIJIOOOMEH JKHUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpesbl,
yTUIU3alus OMOOPraHMYEeCKOro TOIUIMBA JJIsi  BBIPAaOOTKH «TEIUIOBOI» U
IIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSDKEHHUE U KalIMJUIAPHBIC SIBJICHUS B IIPUPOJIE,
AIEKTPUYECKUE SIBJICHUS B )KUBOU MpUpoO/IE.

Xumuna: NTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IOJIy4YeHHME HaHOMATEpUajoB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEH M ra3oB, KUAKUE KPUCTAJUIbI, JIEKTPUYECKHE
CBOICTBA METAJUIOB, SJIEKTPOJIUTUYECKAS JUCCOLMALIMS, TaJIbBAHUKA, 3JI€KTPOHHAS
MUKPOCKOIHS.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnono2usa: npeodbpazoBaHuE IBUKEHUN C HCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M JKUJKOIO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIIMH
(KpOHIUTENH, peméTyaTble KOHCTPYKIMH), UCIOJIb30BAHUE 3aKOHOB COXPaHEHHUS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET M APYTrHE), ABUIATE]b BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOIOIHH
MOJIYYEHHUS] COBPEMEHHBIX MAaTepHalioB, B TOM 4YHUCJIE HAaHOMATEpHAJIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE 3JIEKTPOIpPUOOpOB,
ra3opaspsaHble JIAMIIbI, TOJyIPOBOIHUKOBbIE IPUOOPHI, rajbBaHUKA.

11 KVIACC

Paznen 4. JaekTpoauHaMuKka.

Tema 4. Maznummnoe none.

BzaumonencTBE MOCTOSHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarauTtHoe mone. Bektop MarHuTHOM wuHAyKuuu. [IpuHUIMN cynepno3uiuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOU MHIYKLUH.

MarnutHoe 1moJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJIHHMKA, KaTYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, €€ HanpaBjieHUE U MOAYJb. JIBI>KEHNE 3apsSyKEHHOM YaCTHUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuiter Jloperta.

MarnutHoe 1nosie B Beniectse. @eppoMarHeTrky, napa- U JMaMarHeTUKHY.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHC IIPOLCCChI: IIPUMCHCHHC

ITOCTOSIHHBIX MarHHMTOB, AIIEKTPOMAarHuTOB, TeCTeP-MyJIbTUMETP,
ANEKTpOABUTATENL SIKOOH, YCKOPUTENIH dJIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

KaptuHa  nuHMM  UHAYKOUMM  MarHUTHOTO  MOJS  IIOJOCOBOIO U
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMi MarHUTHOM UHAYKIHUU TOJISL JJIMHHOTO IIPSIMOTO TPOBOJHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperictBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuiia Amnepa.

[evictBue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaOnronenue nBuxkeHUs MmydyKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHnUn NEUCTBUS 3JIEKTPOU3ZMEPUTEIILHOIO npubdopa
MAarHUTOAIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSIHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (epPOMArHETUKOB.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuibl AMmrepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnekmpomacHumnan uHOYKyusL.

SIBiieHUE DJIEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTOopa MarHUTHOU
naaykuun. OJIC uHAYKOMU. 3aKOH 3JIEKTPOMAarHUTHOW uHAyKuuu @Dapanes.
Buxpesoe anekrpuueckoe none. Toku yxo.

OJC uHAYKUMHA B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. Karymika WHAYKTUBHOCTM B LENH ITOCTOSHHOTO TOKA.
SABnenue camonHaykuuu. J1C caMOMHTyKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECCHI: WHAYKIHOHHAS
[€Yb, COJIEHOU], 3allUTa OT 3JEKTPU3ALMU TEJ NPU JIBH)KEHUU B MATHUTHOM I10JIE
3eMIu.

Hemoncmpayuu.

Habntonenue sBJIeHUS SJIEKTPOMAarHUTHON UHTYKITHH.

UccnenoBanne 3aBucumoctd IJIC HMHAYKUHMHA OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[Tamenne MarauTa B aJlOMUHUEBOM (MeIHON) TpyOe.

SIBiieHUE CAaMOMHIYKITUH.

HccnenoBanne 3aBucumoctd J/1C caMOMHAYKIIMM OT CKOPOCTHM MU3MEHEHUS
CUJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHON MHIYKIWH.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO TOJISI.

HccnenoBanue siBIEHUS] CAMOUHIYKIIHUH.

COopka MoJienu 3JIEKTPOMarHUTHOTO reHepaTopa.

Pa3zpnes S. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarensnas cucrema. CBOOOHBIE KOJIEOAHUSI.

["apmonunyeckue konebanus. Knnemarnueckoe M JUHAMUYECKOE OIKMCAHHE.
DHepreTuyecKkoe OmucaHue (3aKOH COXpPaHEHUS MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMUYECKOI0 OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUI U3 MX SHEPreTUYECKOro U
KMHEMaTUYECKOTO ONKCAHUS.

AmMruutyna u ¢asza kosjebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUNW HCXOHOM
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m uactora konebanuit. Ilepuon Mayiblx CBOOOJHBIX KOJI€OaHUMU
MaTeMaTU4ecKoro MastHuka. Ilepmoa CBOOOMHBIX KoOJieOaHUN MPYKUHHOTO
MasTHUKA.

[Tonsatue o 3aryxarmux Koiaedanusx. BeiHyX1eHHbIe KOeOaHus. Pe3oHaHc.
PesonancHass kpuBasd. BimsHue 3aTyxaHus Ha BHJ PE30HAHCHOW KpPHUBOM.
ABTOKONIEOaHMS.

TexHu4yeCckne yCTpOWCTBA U TEXHOJOTHUYECKUE MPOLECCHl: METPOHOM, YaChI,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K0e0aTeIbHOTO IBHKCHHUS.

HabGmronenue He3aBUCUMOCTH TIEPUOJIAa MAJIBIX KOJIeOaHUI rpy3a Ha HUTHU OT
aAMILIATY JIBL.

HccnenoBanue 3aTyXarMKX KOiIeOaHU U 3aBUCUMOCTH IEpUOaa CBOOOIHBIX
KOJICOAHHI OT COMPOTUBIICHUS.

UccnenoBanne konebaHuMi Tpy3a Ha MACCUBHOW TMPYKHUHE C LEJBIO
dhopmMupoBaHUs MPEICTABICHUN 00 HIeATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MIPU KOJIeOaHUsIX Ipy3a Ha MPY>KUHE.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

HabGmronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.



W3mepenne mnepuosia CBOOOAHBIX KOJEOAHMM HUTSHOTO U MPYXKHUHHOI'O
MasiTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHHUSA TeJa B X0OJI€ KOJeOaHUl Ha yIPyroM MOJABECE.

N3ydeHne NBUKEHUS HUTSIHOTO MAasITHUKA.

[TpeoOpa3zoBanue FHEPTUH B MIPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BbIHYKICHHBIX KOJIEOAHUH.

Tema 2. InekmpomazcHumHubsle KO1€OAHUA.

KoneGatenbHpiii koHTYp. CBOOOIHBIE 3JIEKTPOMATrHUTHBIE KOJEOAHUA B
ujealbHOM KoJiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsijia KOHAeHcaTopa C aMIUIMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHMs SHEPTUU B UACAIBHOM KOJE0AaTeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMAarHUTHBIE KoJIeOaHusl. BrinyX1eHHbBIE
AIIEKTPOMAarHUTHBIE KOJIeOaHusI.

[lepemenHbli TOK. MOIIHOCTP NEPEMEHHOIO TOKAa. AMIUIMTYAHOE U
JIEUCTBYIOIEE 3HAUYCHHE CWJIbl TOKAa W HAMPsDKEHUs MOpU pa3indyHou (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp W KaTyllKa
WHIYKTUBHOCTH B LIENH CUHYCOMJAIBHOTO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpsoKeHHI.

Uneanpbiii  Tpancopmatop. I[lpomsBoacTBo, mepemadya u TOTpeOsICHHE
AIEKTPUUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOACTBE dJIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA U TEXHOJOTHUECKHE ITPOLECCHI: AIEKTPUUECKUUN
3BOHOK, T€HEPATOP MIEPEMEHHOr0 TOKA, TUHUU 3JEKTponepeaay.

Hemoncmpayuu.

CB0OOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTb 4aCTOTBI CBOOOAHBIX KOJICOAHUN OT MHIIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJI€OaHUI.

['enepaTop He3aTyXarOLIUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTpPOMarHuTHOIO Te€HEPATOopa.

BoiHy>X/IeHHbIE CUHYCOUJATbHBIE KOJICOaHUs!.

Pe3ucrop, karymika MHIYKTUBHOCTH M KOHJAEHCATOpP B LENU MEPEMEHHOIO
TOKA.

Pe3sonanc npum mnocienoBaTeIbHOM COEAMHEHWUU PE3UCTOPA, KaTyLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

YcTpoiicTBO M IPUHIIUI IEUCTBUS TpaHcPopmaTopa.



Mogenb IMHUU 3JIEKTPOIEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

Nzyuenue Tpanchopmaropa.

HccenmenoBanne MEpEMEHHOrO TOKAa 4epe3 IOCIENOBATENBHO COEOUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoMarHiTHOrO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMU MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMaAZHUNHbBLE 60IHbL.

MexaHuueckue BOJIHBI, YCJIOBUA HMX pacnpoctpanenusi. Ilomepeunbie u
MPOJOJbHBIE BOJHBL. llepron, CKOpOCTh pacCHpOCTPAHEHUS U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHMX BOJH: OTpaXEHHE, MpeIoMJIeHHE, MHTEephEepeHIus U
nudpaxuus.

3Byk. CkopocTh 3ByKa. ' poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTpa)K€HUE,  MPEIOMJIEHUE,
noJisipu3anus, uHTepdepeHuns u qudpakimsi.

[IIxana >7E€KTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE SJEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHUMTBI paguOCBS3U U TeNeBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEH CPEBIL.

TexHudyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajap, paauonpuéMHHUK, TEJIIEBU30p, aHTeHHA, TeneoH, CBY-neus,
yJIbTPa3BYKOBasl IMarHOCTUKA B TEXHUKE U MEAUIMHE.

Hemoncmpayuu.

OOpa3oBaHue U paclpoOCTPaHEHUE ONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneomromeecs T€10 Kak ICTOYHUK 3BYKA.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u qudpakiuuy MEXaHUYECKUX BOJIH.

AKyCTUYECKHUM PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOMN KOJIeOaHUH.

HccnenoBanne  CBOMCTB — JJEKTPOMAarHWTHBIX — BOJIH: OTpaKECHHUE,
MpesIoMJICHUE, TTOSpU3aIus, UGPaKiys, UHTEpPEPSHITHS.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPUOIETOBOTO U3TyUEHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOIMHENHOE pacnpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4euHbIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
iockoM 3epkane. Chepuueckue 3epkaa.

[Ipenomienue cBeta. 3aKOHBI MPETOMIIEHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npesiomiaeHus. OTHOCUTENBHBIN MMOKa3aTeNb MpesioMiaeHus. [I0CTOSITHCTBO 4acTOTHI
CBETa M COOTHOUIEHWE [IJIMH BOJIH MpHU MEPEXO0JE€ MOHOXPOMATUYECKOTO CBETA
4yepe3 IpaHully paszena AByX ONTUYECKUX CPEI.

Xox nyueit B mpusMe. [ucnepcus cBera. ClioxHBIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yrojl MOJIHOTO BHYTPEHHETO
OTpPaKECHMUS.

ColOuparomie u pacceuBaroie JuH3bL. ToHkas JuH3a. DOKyCcHOE
paccTossHUE M OINTHYECKass CHja TOHKOW JHMH3BL. 3aBUCHUMOCTh (HOKYCHOTO
pPAcCTOSIHUSI TOHKOW C(hEepUYecKO JUH3bI OT €€ TeOMETPUM U OTHOCUTEIHHOTO
MTOKA3aTeNs MPEJTOMIICHUSL.

@opMyJiia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox ayda, MPOMIENIIEro JIMH3Y HOJ IPOW3BOJIBHBIM YIVIOM K €€ TJIaBHOM
ontuieckoi ocu. IlocTpoeHne wu300pakeHWH TOYKM M OTpe3Ka IMPsSMOU B
coOMparolUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. [11a3 kak onTuyeckas
cucTeMa.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenius cBera. KorepeHTHblE HCTOUYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MUHUMYMOB B HHTEp(EpEeHLHOHHOM
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. IIpumepsl KIacCHYECKHX
UHTEPPEPEHITMOHHBIX CXEM.

Hudpaxuus cBera. JludpakiuoHHas pemérka. YCIOBUE HaOIIOCHUS
IJIABHBIX ~MAaKCMUMyMOB TIpH  TAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLIECCHl: OYKH, JyIa,
nepuckon, (oroannapar, MUKPOCKOIN, MPOEKUHUOHHBIM ammapaT, MpPOCBETICHHE
OITUKH, BOJIOKOHHAsI ONTHKA, TU(PpaKkIMOHHAS peHIETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanve NpeaoMIIEHUs CBETA.

Habmrogenune noaHoro BHyTpEHHEro oTpaskeHusi. Mojiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKONApaLIENbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Monenu MUKpPOCKOIIa, TeJIeCKOTa.

HaoGmronenune natepdepeHinu crera.

HabGnronenue BETOB TOHKUX MJIEHOK.

Hab6mronenune nudpaxiuu ceera.

N3yuenne nudpakiimOHHOW PeIETKH.

Hab6nronenune nudpakiimoOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonaspusanuu cBeTa.

[IpumeHeHue noIapona0B ISl U3YUECHHS] MEXaHUUECKUX HaIPSKECHUH.

Yuenuueckuit 3xcnepumenm, nadvopamopusie padomot, nPAKMUKYM.

W3mepeHne nokasaTess MpeaoMIIEHUs CTEKIIa.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pPAcCTOSHUS OT BellecTBa (Ha
MIPUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOro pacCTOSIHHS pacCEUBAOIINX JIUH3.

[TomyyeHnue n300pakeHusi B CUCTEME U3 INIOCKOTO 3epKaJia U JTUH3BI.

[Tomyuenue n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, nHTepdepeHny 1 NoJIIpU3aliK CBETa.

N3yuyeHue nosipu3alyy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPHUKA.

N3yuenue nHTEpPEPEeHINH JTA3ePHOTO U3TyUYCHHS HA JIBYX IIETISX.

HabGnronenue nucnepcum.

HaOmronenue u uccienopanue qudpakiimOHHOTO CIIEKTpa.

N3mMepenue qiMHbI CBETOBOW BOJIHBI.

[TomydyeHue criekTpa U3Iy4eHHUS] CBETOMOMA MPU MOMOIIN AUGPAKITMOHHOM

PEIIETKH.
Pa3znes 6. OcHOBBI cIeIUAJIBLHONM TEOPUH OTHOCUTEJIbHOCTH.
I'panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpaszoBanust  JlopeHa.
YcnoBue npuuMHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHHU U COKPAILCHUE JJTUHBI.

DOHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. JDHEPrus
MTOKOSI.



TexHuyeckne yCTpONCTBA M TEXHOJIOTHYECKUE IPOLIECCHl: CIIyTHUKOBbBIC
NPUEMHUKH, YCKOPUTEIU 3apPSKEHHBIX YaCTHII.

VYyeHnueckuit IKCIIEPUMEHT, JIabOpaTOPHBIE PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX yacTul] (IO
dboTorpadgusM TPEKOB 3apPsHIKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBeCHOE TEIJIOBOE U3NIydeHUE (M3IIydeHUE aOCOIIOTHO YEPHOrO TEIa).
3akoH cMmemienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. Cronerosa. 3akonsl ¢oTodPdexra. YpaBHEeHUE
OiinireitHa s porosrddekra. «Kpacnas rpanuna» dhorodddexra.

JlaBnenue cBeta (B UYaCTHOCTH, JIaBlieHME CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakarollyro mnoBepxHOcTh). Ombitel II. H.
JleOenena.

BomHoBbIe cBOMCcTBA yacTull. Bonnel ae bpousa. limaa BoaHbI ne bpoiutst n
pasMepbl 00JacTH JIOKAIM3AIMK ABWXKYIIEHCs dacTullbl. KoprmyckymspHO-
BOJIHOBOM Jyanu3Mm. {udpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka nzmeperuii B Mukpomupe. COOTHOLIEHUSI HEOMpPeneIEHHOCTE!
['eitzenOepra.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPOMETP,
dboToremMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKOIN, COJIHEYHasi OaTapes,
CBETOUOI.

Hemoncmpayuu.

®doTo3(pheKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIHETo GhoTod¢dexTa.

UccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIMPOBOJAHUKOB — OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit 3xcnepumenm, nadvopamopusie padomot, nPAKMUKYM.

Hccnenosanue Gporopesucropa.

N3mepenne nocrosiuaoi [1manka Ha ocHOBe HccienoBanus GoTod¢dexra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA Y€pPEe3 CBETOMO/ OT HAPSKEHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTPOCHUSI aToma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyyenue u nornomienre (pOTOHOB MpHU MEPEXo/ie aToma
C OZIHOTO YPOBHsI DHEPIUU HA IPYIrOM.



Buapl ciektpoB. CrieKTp ypOBHEH 3HEPrUun aToMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U3J1yueHHe cBeta. Jlazep.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTHUYECKHE IPOLECCHI: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaOGmronenre TMHEeN4aThiX CIIEKTPOB.

YCTpOMCTBO U AENUCTBUE CUETUNKA MOHU3UPYIOIIUX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3TyUCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

HaOGmronenue muHeyaToro cuekrpa.

HccenmenoBanne CreKTpa pa3peXEHHOr0 aTOMapHOTO BOJOPOJA M W3MEpPEHHE
noctossHHOM Punbepra.

Tema 3. @u3zuxka amomnoz20 A0pa u 31eMeHMAaAPHLIX YACMUY,

Hyxknonnas mozaens snpa I'eiizenOepra—MBanenko. 3apsna sapa. MaccoBoe
qucio Anpa. M30tormsl.

PamnoaktuBHOCTE. Anbda-pacnan. DJIEKTPOHHBI W TO3UTPOHHBIN OeTa-
pacnan. ['amMma-n3nyueHue.

3aKkOH pPaJAMOAKTHBHOrO pacnaia. PaauoakTWBHBIE H30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IY4YEHHs. BiusHHE paJIlOaKTUBHOCTH HA JKHUBBIE
opranu3Mebl. EcrectBeHHbIi PoH nznydenus. Jlozumerpusi.

DHeprusi CBsI3U HYKJIOHOB B sifipe. AnepHbie cuiibl. [ledekT maccsl siapa.

Anepubie peakuuu. lenenue u cuHtes anep. Saepusie peaktopsl. [IpoOaemsr
YIPaBISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl DPa3BUTHUSA
AIEPHON YHEPIETUKMU.

Mertoasl perucTpalyy U UCCIIEIOBAHUS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTAJIbHbIE B3aUMOJACUCTBHUSA. bapvOHbBI, ME30HbI W JIENITOHBI.
[Ipencrasienne o CtangapTHoi Mozaenu. KBapK-ritooHHass MOJIENb aIJpOHOB.

®uzuka 3a npenenamu CrangaptHoil moaenu. TéMHas Marepus U TEMHas
SHEPTHUSl.

EaunHcTBO PU3nyeckoil KapTUHBI MUpA.

TexHu4yeckre yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HccnenoBanre TPEKOB YacTUll (M0 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paainoakTUBHOTO (JOHA C UCTIOIb30BAaHUEM JI03UMETDA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpMEHUMOCTh 3aKOHOB (HU3UKU ST OOBSCHEHHS TMPHUPOIBI
KOCMHUYECKNX OOBEKTOB.

Metonbl aCTpOHOMHUYECKHX HCCAeN0BaHUNA. (COBPEMEHHBIE ONTUYECKHE
TEJIECKOIIBI, PaJUOTEIICCKOIIbI, BHEATMOC(EpHAs aCTPOHOMHMSI.

Bun 3Bé3nHoro Heba. Co3Be3mus, spkue 3BE3MbI, IIAHETHI, UX BUIUMOE
JIBHKCHHE.

ComnHeuyHas cucTema.

Connne. ConmHeuHnasi akTUBHOCTh. McTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CeKTpaIibHbIN Kjacc —
CBETUMOCTB». 3BE3ABI TJIaBHOM MOCJIEAOBATEIILHOCTH. 3aBHCHMOCTL «Macca —
CBETUMOCTB» JUISl 3BE3]] TJIaBHOM IOCIIENOBATEIbHOCTU. BHyTpeHHEE CTpoeHHuE
3B&37. COBpeMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa 1
3BE3]1. DTaNbl )KU3HU 3BE3.

Mineunsiii I[Iyte — nHama [Nanaktuka. Ilonoxxenue u nBuxxenue CoJiHIIA B
lNanmaktuke. Tunel ranakTuk. PaguoranakTuku U kBasapel. UEpHBIE OBIPHI B AIpax
raJaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ina. PazOeranue rajgakTuk.
Teopus bosnbmioro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnple mpobiieMbl aCTPOHOMHUM.

Yuenuueckue naonrooenus.

HaOmonenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN ISl ONpeIeSICHHs TTOJI0KEHUSI HeOECHBIX 00BEKTOB
Ha KOHKDPETHYIO JaTy: OCHOBHBIE cO03Be3usi CEeBEpHOro MOdylIapusi U SpPKuUe
3BE3/bI.

HaGmronenuss B Teneckon JIyHbl, IUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOILJICHUIA.

Du3uYeCKU MPAKTHKYM.

Crioco0b1 n3MepeHus: (PU3NYECKUX BEITMYHH C MCIOJIH30BAaHUEM aHAJIOTOBBIX
1 IUGPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTENIBHBIE MOTPENTHOCTH U3MEPEHUN (PU3UYECKUX BEITUYUH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBenieHMEe  KOCBEHHBIX  HW3MEPEHUM, HUCCIECAOBAHWM  3aBUCUMOCTEU
(bu3MUecKUX BEIMYMH, MPOBEpPKA MPEIJIOKEHHbIX THMNoTe3 (BbIOOp U3 padoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3lellax «YUYCHUYECKUH  SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM).

O6o0maromee NMOBTOPEHHUE.



O0bo061enue u cucTeMaTH3alusl CoAep KaHUs pa3ienoB Kypca «MexaHukay,
«MonexynsipHas Qu3nuka U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUH OTHOCHUTENIBHOCTH», «KBaHTOBas
dusnka», «IEMEHTBI ACTPOHOMHUH U ACTPOPUZHKI.

Ponpr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM U ATHUYECKOM cepax NesiTeIbHOCTH YeIOBEKa, POJIb U MECTO (DU3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MHUPA, 3HAYEHUE ONUCATEIbHOU,
CUCTEMATU3UPYIOUIEH,  OOBSACHUTENIbHOM M  NPOTHOCTHYECKOW  (hyHKLMIA
bu3ndecKoil Teopuu, poiib GU3NIECKON TEOPUHU B (POPMUPOBAHUH TIPEICTABICHUM
0 (u3NYeCKOW KapTUHE MHPA, MECTO (PU3UYECKON KapTUHBI MHUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUNA O IPUPO/IE.

MexnpeameTHbie CBS3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJIEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKH, OMOJIOTMH, XUMUHU, TE€OrpaQUu U TEXHOJIOTHH.

Mesicnpeomemmnole nonaAmus, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3nanuA: SBICHUE, HAy4YHbIH (akT, runores3a, (pusnueckas BETUUYHMHA, 3aKOH,
Teopusi, HaONIOJEHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpOBast 1adbopaTopus.

Mamemamuka: pelIeHWE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKUHMH HAa OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.
[IpousBoaHble 37eMEHTAapHBIX (GyHKUUNA. [Ipu3Haku mNOMOOMS TPEYTrOJBHHUKOB,
onpeieNieHne IOAaN TWIOCKUX GUryp u oobEmMa Ted.

buonozua: >nekTpuyeckue SIBICHHS B KUBOW NpUPOJiEe, KOeOATEeIbHBIE
JBW)KCHUS B JKUBOW MPUPOAE, OHKOJOTHMUECKHME PHUCKU TpU MPOU3BOACTBE
DIEKTPOIHEPTUM,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIIEe  Cpensl,
yIbTPa3BYKOBasi JMAarHOCTHMKAa B MEIULMHE, ONTUYECKUE SBICHUS B KUBOU
IIpUpPOJE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX
TEJA, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOW PpEIETKHU, CIEKTPaIbHbBIN
aHaJIu3.

T'eocpaghusa: marHuTHBIE TMOJOCAa 3€MJIM, 3aJIEKH MATrHUTHBIX DY/,
dboTochEMKA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHHUTOB,
ANEKTpOoABUTraTENb SIKOOU, reHepaTop NMEPEMEHHOI0 TOKA, MHAYKIIMOHHAS IE€Yb,
JUHUM 3JIEKTPONepeay, IEKTPOJABUraTeNb, paaap, paIuoNpUEMHHK, TEIEBU30pP,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JAHArHOCTUKA B TEXHUKE,



HpO@KHI/IOHHHﬁ alriapar, BOJOKOHHAA OIITHKA, COJIHCYHAA 6aTape>1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U OKOJIOTHYCCKUC ACIICKThI ee Pa3BUTHA.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATHI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS Yy4eOHOro mnpeamera «Duszmkay
JIOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON I[E€HHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHM, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIMPEHHUE >KU3HEHHOTO
OIBITA U OIBITA JEATEIBHOCTH B IPOLIECCE pealu3ald OCHOBHBIX HAIPaBICHUMN
BOCHUTATEIIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIUTAHUSA:

e c(oOpMUPOBAHHOCTh TPaXKIAHCKOW  TMO3UIMH  OOydaromerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYEIOBEUECKUX TyYMAHUCTHUYECKUX U
JNEMOKPATUYECKUX IEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOlIecTBa, Yy4yacTBOBaTh B CaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJICUCTBOBaTh C  COLUAIBHBIMU  HWHCTUTYTAMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU ESTEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOU rpaXX JaHCKOU UJIEHTUYHOCTH,
MaTpUOTHU3MA;

e IICHHOCTHOE OTHOILEHUE K IOCYyAapCTBEHHBIM CHMBOJAM, JOCTHMKECHUSM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO IMOBEICHNUS;

e CIIOCOOHOCTBH OIEHMBATH CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICSATEIBHOCTH YUEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIa/ia B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e DOCTETHYECKOE OTHOIIEHWE K MHPY, BKIIOYAd HSCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:



HHTEpeC K pa3IudHbIM chepaM MpodheCCHOHAIBHON NESITEIHbHOCTH, B TOM
YuCJIe CBSI3aHHBIM C (QU3UKOW W TEXHHWKOH, yMEHHE COBEpINATh
OCO3HAHHBINA BRIOOpP Oymymiel mpodecCuu M peain30BhIBaTh COOCTBECHHBIC
’KHU3HEHHBIE I1J1aHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CcaMOOOpa30BaHHUIO B
00acTH (PU3HKHU Ha MPOTSKCHUU BCEH KU3HHU.

IKOJIOI'H4Y€CKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJOTUYECKOW KYJIBTYpBI, OCO3HAHHE TI00ATHHOTO
XapakTepa IKOJOTUIECKUX TPOOIIeM;

TUTAHUPOBAHUE W OCYIIECTBJIICHHWE ICHCTBHI B OKpY)KaloIIeW cpene Ha
OCHOBE 3HaHUS IIEJIEH YCTOMYUBOTO PAa3BUTHS YEIIOBEUCCTRA;

pacIIMpeHrue OMbITa ACATEIHPHOCTA SKOJIOTHYSCKON HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAYYHOW JESITEIbHOCTH, TOTOBHOCTH B MPOLIECCE
U3y4eHUs: (PU3UKH OCYILIECTBISATh IMPOEKTHYIO M HCCIEI0BATEIbCKYIO
NeATeTbHOCTh UHINBUIYAIHHO U B TPYIITIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA
Ba3oBble JJoruuyeckue JelicTBUA:

CaMOCTOATENBHO  (OpMyJIHMpOBaTh U  aKTyalIM3UpOBaTh  MpoOiemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENEHATh LENU ACATEIbHOCTH, 3aaBaTh IMAPAMETPbl U KPUTEPUU HX
JOOCTHKECHUS;

BBISIBIISAITH  3aKOHOMEPHOCTM M TMPOTHUBOPEUHS B PacCMaTPUBAEMBIX
(U3UYECKUX SBIICHUSIX;

pa3pabaTbiBaTh IJIaH PEMICHHS MTPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIITXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JEATEIIBHOCTb, OLEHUBATh COOTBETCTBUE
PE3yJIbTaTOB LIEJISAM, OLICHUBATh PUCKU ITOCIEACTBUN NEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPHU PELICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCIea0BaTCIbCKUE HeﬁCTBHﬂI

BIIAJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBHIMHU MOHATUSIMU U METOJaMU
(bu3nYecKoi HayKu;



BJIAJCTh HaBBIKAMH  y4eOHO-HCCIIeI0BATEIbCKOM u MIPOCKTHOMN
NEATeTLHOCTH B 00J1acTH (PU3HUKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY IIOMCKY METOJIOB peIleHus 3aj1ad  (PU3nueckoro
COJIep>KaHusl, IPUMEHECHUIO Pa3IMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BHJAMHU JICSITEILHOCTH IO TOJYYCHHI0O HOBOTO 3HAHMS, €ro
HWHTEpIIpETaliy, IPeoOpa30BaHUIO0 U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
CUTyallMsX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JacTH
bu3uKy;

BBISIBJISAITh MPUYMHHO-CJIEJCTBEHHBIC CBS3M M aKTyaJlu3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE€3y €€ pEUICHHUs, HaxOAuTh AaPTyMEHTHI IS
JI0KA3aTeJIbCTBA CBOMX YTBEPKICHHM, 3a7aBaTh MApAMETPbl U KPUTECPUH
pelieHus;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJI€ pEIICHUS 3aJlaud PE3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHECHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NESATEITLHOCTH, B TOM YHCJIE TIPU U3YUYSHUH (PU3HKU;

JaBaTh OLICHKY HOBBIM CHUTYyalIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCHUTh 3HaHMUS 1O (QuU3NKe B MPAKTHYECKYIO 00JacTh
KM3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 001acTel;
BBIJIBUTaTh HOBBIC UJECH, IIPEJIaraTb OPUTHMHAIBHBIE TTOJXO0/Ibl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pabora c unpopmanueii:

BJIa/IETh HABbIKAMU MOJyuyeHHUs MH(pOpMauuu (U3MUECKOTO COJEpKaHus
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTENIbHO OCYIIECTBIATH IOUCK,
aHalM3, CHUCTEMATU3alMI0 M WHTEPHpPETalui0 MH(pOpMALUU pa3InyHBIX
BUJIOB U ()OPM TPECTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIIOJIb30BaTh CPEACTBa HH(OPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUH  KOTHUTUBHBIX, KOMMYHHKATUBHBIX H
OpraHU3allMOHHBIX 3aJa4 C COONIOAEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€30M1aCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOr0 COAEpPKaHUSA B pa3IMyHBIX (hopmarax c
y4€TOM Ha3HayeHuss MHQPOpPMAlMM U LEJIEBOM ayJAUTOPUH, BBIOMpAs
ONTUMANIbHYIO (HOPMY IPEICTABICHUS U BU3YyAIU3ALIHH.

KoMmmyHuKkaTHBHbBIE YHMBepPCcaIbHbIE YueOHble 1elCTBUA:



OCYIIECTBJIATh OOIIeHHe Ha Ypokax GU3HUKA U BO BHEYPOYHOU
NESATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallMii H CMAr4arhb
KOH(DJIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHIUBUYAIHON paOOThI;

BbIOMpaTh TEMATHKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIKX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJJIEKTUBA;

OpUHUMATh 1EIM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH
JEHCTBUHN, pactpeiessiTh PO ¢ Y4ETOM MHEHUI y4aCTHUKOB, OOCYX/IaTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M KaXKJOT0 y4YaCTHMKAa KOMAHJbI B
o0l pe3yJsbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HJAEH C MO3UIUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATErMUECKOE IOBEACHUE B Pa3IMYHBIX
CUTyalMsIX,  MPOSIBISATH  TBOPYECTBO W BOOOpakeHue,  ObITh
WHUIIMATUBHBIM.

PeryasiTuBHbIE YHHMBepcaJbHbIe YYeOHbIe HeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO ~ OCYILECTBJISITH  ITO3HABATEIBHYIO  JIEATEIBHOCTh B
ob0nmacti (U3UKM MU aCTPOHOMMH, BBISBISITH MPOOJIEMBbI, CTAaBUTh U
bopMyIupoBaTh COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PELIECHUSI PACYETHBIX U KAYECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS MPAKTUYECKOH paboThl C YYETOM HMMEIOIIHMXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOUYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

paclMpATh paMKM  y4yeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHNM;

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTUPOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 3a PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYAHMIMH B 00JIacTH
(GU3HUKY, TIOCTOSHHO TOBBIIIATh CBOM 0OOpa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTHUBEI B JICSATEIHLHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIQJICTh HAaBBIKAMM II03HABATEJIIbHOW pediiekcuu Kak OCO3HAHUS
COBEPILIAEMBIX JIECTBUM U MBICIUTEIbHBIX MTPOLECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

WCIIOJIB30BaTh MPUEMBI pedIIeKCUU I OIEHKH CHUTyallud, BBIOOpa
BEPHOT'O PELICHMUS;

YMETh OIIEHUBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HUX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTBl JPYyTUX NPU aHAIW3€ pPe3yJbTaTOB
NEATSIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMAaTh MOTHBBI M apryMEHTBl JIPYTrMX MpPU aHaJIW3€ pPe3yJbTaTOB
NS TeILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OUTUOKH.

B mpomecce mOCTHXEHUS JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPaAMMBI 10
busnke Ui YpOBHSA CpedHero oOmero oOpa3oBaHUs y  0OyYaroniuxcs

COBEpPIIICHCTBYETCS OMOIMOHATBHBIH WUHTEIUICKT, MIPEeITOJIar AFO A
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUIETh HAIIPABJICHUS Pa3BUTHs COOCTBEHHOU
AMOIIMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CEO€;

caMOpeTyJIMPOBaHUS, BKIIOYAIONMIETO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTh aJalTHPOBATHCA K
HYMOIMOHAIILHBIM WU3MEHEHHUSIM U TMPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPECHHEW MOTUBALIMH, BKIOYAIOIIEW CTPEMIICHUE K TOCTUKEHUIO LEIN
U yCTeXy, ONTUMU3M, HHUITHATUBHOCTh, YMEHUE JEHCTBOBATH, UCXO U3
CBOMX BO3MOKHOCTEH;

AMIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh IMOHUMATh  3MOLMOHAILHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATh €r0 TIPH OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh  BBICTPAWUBATH
OTHOUIIEHUSI C APYTUMH JIIOJbMHU, 3a00TUTHCS, TPOSBISITH WHTEPEC U
paspeniatb KOHGIUKTHI.

[MPEAMETHBIE PE3VJIBTATBI



K xoHuy oOyuenusi B 10 knacce npeaMeTHble pe3ysibTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCS YMEHUM:

MOHUMATh POJIb  (PU3UKU B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMAJIbHOM M JITUYECKON cdepax eATeIbHOCTH
YeJI0BeKa, POJb U MECTO (PM3HKH B COBPEMEHHOW HAy4YHOW KapTHHE MUPA,
3HAUEHHUE OIUCATEIbHON, CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOH W
MPOTHOCTHUYECKOW  (QYHKIUN  (U3MYECKOM TEOpUM —  MEXaHUKH,
MOJEKYISIPHON (MBUKH U TEPMOJUHAMUKH, POJIb (PU3HUUECKON TEOpPUH B
(dbopMHUpPOBaHUHU MIPEACTABICHHUN O (PU3UIECKON KapTHHE MHPA;

paznuyaTth YCJIOBHS TNPUMEHHUMOCTH Mojeled (U3MYEeCKUuX Teln W
MpOLIECCOB (SIBIEHUI): WHEpIHUAIbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUYKCHHUE,
CBOOOJHOE TMajieHHE, aOCONIOTHO ympyras naedopmarusi, aOCOIIOTHO
yIpyroe v abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEINN ra3a, KUIKOCTH
1 TBEPAOTrO (KPUCTAUIMYECKOT0) TeJa, UACaIbHBIN Ta3, TOYCUHBIN 3aps,
OJIHOPOJIHOE JJIEKTPUUECKOE TIOJIE;

paznuyaTth ycioBus (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (DUIUIECKUX
3aKOHOB, TTOHMMATh BCEOOIIMI XapakTep (PyH/IaMEHTaJIbHbIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTM3UPOBATh W OOBSACHITH MEXAaHMYECKHE TMPOLECChl U  SBIICHUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTENBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHMS, TpeoOpazoBanus [amwies sl CKOPOCTH W MEpeMeElIeHus,
3akOoHbl HplOTOHA, TpUHOMI  OTHOCUTENbHOCTH [anmunes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbl COXPAHEHUS UMITYJIbCA U MEXaHHUYECKOMN
HHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPIuH,
YCJIOBUSI paBHOBeCHUs] TBEPJAOrO Teja), MNpPU ITOM HCIOJIH30BaTh
MAaTEMAaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anumes, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMIIYJbCa U
MEXaHUYECKOM SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCTIONb3YsI
ocHoBHble moJokeHHs MKT © 3akoHBI MOJEKYISIpPHOW (PUBUKU U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMSI HWJCAIBHOrO Ta3a CO CpeaHel
KUHETUYECKOW JSHEPrUed TEIJIOBOIO JBWKEHUS M KOHLEHTPALIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEAHEW KUHETHUYECKOU
SHEPruel TEIJIOBOTO ABUYKEHHS €r0 YacTHll, CBSI3b JABJICHUS UACAIbHOTO
raza C KOHUEHTpalUUel MOJIEKYl MU €ro TEMIIEpaTypoi, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mnepBbIA 3aKOH TEPMOJUWHAMUKHU, 3aKOH



COXpPaHEHMSI SHEPIUU B TEIUIOBBIX MPOIECCAX), IPH 3TOM HMCIOJIb30BAThH
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH ypaBHeHUa MeHnaeneeBa—KnanelpoHa;

aHAJU3UPOBATh U OOBSCHATH JJIEKTPUUYECKUE SBJICHUS, HCHOJb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPaHEHHS
ANEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUAJIbHOCTh
AJIEKTPOCTATUYECKOTO TOJIA, MPUHUHUI CYNEPHO3UIUU BIEKTPUYECKUX
MOJIEW, MPU ATOM YKa3biBas YCJIOBUA NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKKe€ MPAKTUYECKU Ba)KHbIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM Y JJI1 3aMKHYTOM JJIEKTPUUYECKOW Memnu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroda, 3akonsl dapaznes s 31€KTpoau3a);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBICHUS, UCMONb3Yysl BEIUYUHBI:
MepEMENIEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TE€JIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, [aBJIE€HUE, NOTEHUUAJIbHAs JSHEPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, pabora CHIIbI, IEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, Cuiia TSKECTH, CHIIA YOPYTOCTH, CUila TPEHHS, MOIIHOCTD,
DHEPTUs B3aUMOJEHCTBUS Tena C 3emiéid BOMM3U €€ TMOBEPXHOCTH,
sHEprus ynpyro gedopmaruu MOpPYKUHBL, KOJIUYECTBO TEIUIOTHI,
abcoJIIoTHasE TeMmIepaTypa Teja, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
SHEPrusli HJCAIBHOTO OJHOATOMHOTO rasza, paboTa HJeaJbHOrO Tasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanpHOro TEmiaoBOro
IBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD AJIEKTPUUECKOTO MOJIs,
HanpspDKEHHOCTh TOJIE TOYEUHOTO 3apsja WIM 3apsHDKEHHOrO Inapa B
BAKYyM€ M B JHDJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOrO IOJIS,
Pa3sHOCTh  MOTEHUUAJIOB,  JJICKTPOABMXKYIAS  CWJla, CHJIa  TOKa,
HalpsDKEHWE, MOIIHOCTh TOKa, JJIEKTPUYECKass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHUBIICHUE Yy4YacTKa ILIEMU C MOCJIEAOBATEIbHBIM M
MapaJJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, IHEPIHUS INEKTPUUECKOTO MOJIS
KOHJIEHCATOPA;

OOBSCHATh  OCOOCHHOCTH  MPOTEKaHUs  (PUBMYECKUX  SIBJICHUU:
MEXAHUYECKOE JBW)KEHHE, TEIUIOBOE JBM)KEHHWE YAaCTHUI[ BEIIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBMXXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUs], IJIABJIICHUE U KPUCTAJUIN3ALMsl, HAITPABICHHOCTD
TEIUTIONEepeaaym, 3JIEKTpU3alns TeJ, SKBUIIOTEHIIMAIBHOCTh IOBEPXHOCTH
3apsIKEHHOTO MTPOBOIHHKA;

MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
OPYrOd €  HCHOJIb30BAaHWEM  MPSIMBIX  U3MEPEHHM, NOpU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH pE3yibTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEJIWYMH B BHUJAEC TpapuUKOB C YUYETOM



a0COIOTHBIX MOTPEITHOCTEN N3MEPEHUH, IENaTh BBIBOJIBI IO pe3yJibTaTaM
UCCJIeIOBAHNUS;

MPOBOAUTh KOCBEHHbIE H3MEpeHUs (U3UYECKUX BEIMYMH, TP HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJ M3MEPEHMs, OLEHUBATH A0OCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
MIPOBOJIUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJNbTaTbl W JENaTh BBIBOJ O CTaTyce MPEeAJIOKEHHOU
TUIIOTE3bI;

coOJI01aTh IpaBuiia 0€30MacHOro TPy/a IMPH MPOBEJICHUU MCCIEI0OBAHUN
B paMKax y4yeOHOro OJKCIIEpUMEHTa, TMpakTHKymMa U  ydeOHo-
HCCIIEIOBATEIbCKOM M IPOEKTHOW [JEATEIIBHOCTH C HCIIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPONCTB U 1a00PaTOPHOTO 000PYAOBAHUS;

pemiarb pacy€THbIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJaHHOM
(bu3MYecKoil MOJENbI0: Ha OCHOBAaHMU aHAJIM3a YCJIOBHUS OOOCHOBBIBAThH
BBIOOp (u3MuecKkod MoOJenM, OTBeYaroled TpeOOBaHMUSIM 3a/auu,
OpPUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  MOCTYJIATHI
bu3NYecKuX TEOpUd TMpPHU UCIOJB30BAHUU MATEMATHUYECKHUX METOJ/IOB
pelIeHus 3a/1a4, TPOBOJUThH PACUEThl HA OCHOBAHUU MUMEIOIINXCS TAHHbIX,
aHAIM3UPOBATh pPE3yNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemiarh KayecTBEHHBIE 3ajaud, TpeOylolue NpUMEHEHUs 3HaHUW U3
pa3HbIX pa3JeNnoB Kypca (pU3MKH, a TaKKe MHTErPalMKi 3HAHUM U3 JPYruX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
LEMOYKY PacCyKJIEHU ¢ ONOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS [ OOBACHEHHS OCHOBHBIX
MPUHIUNOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

MPUBOJUTH TMPUMEPHI BKJIAJAa POCCUHUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOUIETO
MHUpA, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

aHAIM3UPOBATh U OIICHUBAThH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JEeSTENbHOCTA YEJIOBEKA, CBS3aHHOW C (DU3MYECKMMHU IMPOILIECCAMH, C
MO3ULUNA SKOJIOTUYECKON O€30MaCHOCTH, MPEACTABICHUI O pallMOHAIBHOM
MPUPOAOIOIb30BAHUN, & TAKXKE PAa3yMHOM HCIIOJIb30BAHUU JOCTHKEHHM
HAayKl M TEXHOJOTWM sl [JaJbHEHIIEro pa3BUTUS YEIOBEYECKOTO
0O0I1IeCTBA;



MPUMEHSTh pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMANMEH (U3UMIECKOTO
COJIEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE MH(MOPMAIIMOHHBIE
TEXHOJIOTHUH IS TIOMCKA, TEpepadOTKU W TPEAbSIBICHHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHON MHGOPMAIINK, CTPYKTYPUPOBAHUS U UHTEPIPETALIUN
uHPOpMAIIMU, TONYYEHHOW W3 Pa3IUYHBIX HMCTOYHHKOB, KPHUTHYECKU
aHANMM3UPOBATh  TOJNIy4aeMyr  WH(OpPMAIMI0O ¥  OICHWBATh ¢
JOCTOBEPHOCTh KaK Ha OCHOBE WMEIONIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaM3a UICTOYHUKA HHPOPMAIINK;

MIPOSIBIISITH OpraHHU3aIMOHHBIC u TIO3HABATEIbHBIC YMCHUSI
CaMOCTOSATEILHOTO  TNPHOOPETCHHMs] HOBBIX 3HAHWUKW B TIpolecce
BBITIOJTHCHUS TPOCKTHBIX U y4eOHO-HCCIIECOBATEIBCKUX padoT;

paboTaTh B TPyNIE C HCIOTHEHHUEM pa3IUYHBIX COIHAIBHBIX pOJEH,
TUTAHUPOBATh PabOTy TPYMITBI, PAITMOHATIFHO PACTIPEACIATE JACATEILHOCTh
B HECTaHJAPTHBIX CUTYaIUsSX, aJCKBAaTHO OIICHUBATh BKJIAJl KaXKIOTO W3
YYaCTHHKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIIMIO K Oyaymiei mpohecCuoOHANbHON ASSTENHHOCTH TI0
CHEIMATLHOCTAM (PU3UKO-TEXHHYECKOTO TPOQHITS.

K xonmy oOyuenust B 11 knacce mpenMeTHbIe pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCS YMEHUM:

NOHUMAaTh pPOJb (U3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMATBHON M 3TUYECKON cdepax NesTETbHOCTH YEI0BEKa, POJIb U MECTO
GU3UKKM B COBPEMEHHON HAYYHOW KapTHHE MHUpA, POJIb ACTPOHOMHUHU B
INPAaKTUYECKON  JEATENIbHOCTH 4YeJIOBEKa M JaJbHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINMUCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENTFHOM W TPOTHOCTHYECKON (YHKIMH (PU3MUECKONH Teopuu —
ANEKTPOJAUHAMUKH, CIEHHAIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOW
¢u3uku, poap (HU3NUECKON TeopuH B (OPMHUPOBAHUHU NPEACTABICHUN O
(bu3nuecKoil KapTUHE MHUpPaA, MECTO (U3HUYECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;
pa3nuuaTh YCJIOBHUS NPUMEHHMOCTH Mojeiell (u3nueckux Ten u
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE DJEKTPUUECKOE U OJHOPOAHOE
MarHuTHOE TOJI, TAPMOHUYECKUE KOJIeOaHUsl, MATEMAaTUYECKUN MasiTHUK,
UJCAIbHBIA TMPYKUHHBIA MAasATHUK, TAPMOHUYECKUE BOJHBI, WCATbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIEJIe aToMa, aTOMHOTO sijipa U
KBAaHTOBOW MOJIETIN CBETA;

paznuuath yCJOBHUSl (TpaHUIbI, 00JacTH) MNPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, MMOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OrpaHUYEHHOCTH MCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJECKTPOMATHUTHBIE TMPOIECCHl M SBIICHUA,
UCIIOJb3Ys. OCHOBHBIE TIOJIOKEHHMSI W 3aKOHBl D3JIEKTPOJMHAMHUKH U
CHEUalIbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
AJEKTPUYECKOrO 3apsana, cuina Awmmepa, cuna JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMHM, TnpaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIMM B D3JEMEHTE DJJIEKTPUYECKOW IENU CO CKOPOCTHIO
U3MEHEHUs  CWIbl  TOKa,  MOCTYyJaThl  CIELHAIbHOM  TEOpUHU
OTHOCHUTEJIbHOCTH DUHINITEITHA);

aHATM3UPOBATHh U OOBSICHITH KBAHTOBBIC TPOIECCHI U SBIICHUS, HCTIOTIbL3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHE  ODWHINTEHHA  JUIs
dotodrpdexra, mnepBbld U BTOpoM mocTynarsl bopa, mnpuHUUI
COOTHOILIEHHsI HeomnpeaenéHHocTeil ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MAacCOBOTO YHWCENl M SHEPTUU B SIACPHBIX PEAKLUSIX, 3aKOH
PaAMOaKTUBHOTO pacnaia);

OMUCKHIBATh (PU3NUECKUE TPOIECCHl M SIBJICHUS, UCIOJb3Yysl BEIUYUHBI:
HaAMpPsHKEHHOCTD 3JIEKTPUYECKOT0 MOJISA, MOTEHIHAN 3JIEKTPOCTATUYECKOTrO
MOJIsl, PA3HOCTh IOTEHUHAJIOB, DJICKTPOJBIKYILAS CUJA, WHIYKIUS
MAarHuTHOrO IOJISl, MAarHUTHBIM MOTOK, cwia AMmepa, WHIYKTHUBHOCTD,
ANEKTPOABMIKYIIAS CHUJIa CAMOWHIYKIIMHM, SHEPruUsi MarHUTHOTO TIOJIs
MPOBOJHUKA C TOKOM, PEISATUBUCTCKUN HUMITYJIbC, TIOJHAsI SHEPrus,
DHEPTUs TIOKOSI CBOOOJIHON 4YaCTHUIBI, DHEPrUsi M UMIYJIbC (OTOHA,
MacCOBO€ YHKCIIO U 3aps]l A1Ipa, SHEPTUSI CBA3U S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SIBJICHUIU:
ANEKTPOMArHUTHAsE MHAYKIMS, CAMOMHAYKIIMS, pe30HAHC, HHTEP(dEepeHIIHs
BOJH, Judpakius, JUCHEPCHs, T[OJHOE BHYTPEHHEE OTpakKeHHE,
dbortoanekTpudeckuii 3pdext (dhororddexr), ampda- u Oera-pacrajbl
sajiep, ramMMma-usiydeHue sjep, (U3U4YecKUe MPUHIUIBI CIEKTPaTIbHOTO
aHanu3a u paboThl Ja3epa;

ONpENENATh HAMpaBICHUE HHAYKIUM MArHUTHOTO TMOJII MPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTpOUTH U300pakeHUe, CO3aBAEMOE MJIOCKUM 3€PKaIOM, TOHKOW JINH30M,
U PaCCUYUTHIBATH €70 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATAIOIIUE ACTPOHOMUYECKHUE IOHATHUS, TEOPUH U
3aKOHBl I aHaimM3a U OOBACHEHHS (U3UYECKUX  IPOIIECCOB,
NPOUCXOAAIINX B 3BE3/AaX, B 3BE3NHBIX CUCTEMAX, B MEKIAUIAKTUYECKOU
cpene; ABUKEHUsI HEOECHBIX Tell, IBOIOLNHY 3BE3]] U BeeleHHol;
MPOBOJUTh HCCIECOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
WCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUN, IPU ITOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCUpOBaTh pe3yJbTaThl IMOJY4YEHHOM  3aBUCUMOCTH



bu3NYeCKuX BEIMYMH B BHAE TpaduUKoB C YYETOM aOCONMFOTHBIX
MOTPENIHOCTe  W3MEpPEHUi, JelaTh  BBIBOABI MO  pe3yJibTaram
UCCJIEeI0BAaHNUS;

NPOBOJNTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BbIOHMpaTh ONTUMAJIbHBIA METOJ H3MEPEHHs], OLIEHHBAaTh aOCOJIIOTHBIE U
OTHOCHUTEJBHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJNTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh SKCTIIEPUMEHTAIIFHYIO YCTAHOBKY, aHAJTU3UPOBAThH
MOJlyYEHHBIE Pe3yNbTaThl W JeJaTh BBIBOJ O CTaTyce MpeIIoKEHHON
TUIOTE3bI;

OTKCHIBaTh METOBI TIOTYUEHHUS HAYIHBIX aCTPOHOMHUYECKHX 3HAHUMH;
coOJro1aTh MpaBuiia 0E30MacHOr0 TpyJa MPU MPOBEACHUU UCCIIEIOBAHUIN
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMpaKTHKymMa U  ydeOHO-
MCCJIEIOBATENICKOM W TMPOEKTHOM JEATETbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOMCTB U 1a00paTOpHOro 000pyA0BaHUS;

pemaTe pacy€THBIE 3aJa4dM C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
¢u3nyecKkoil MOJENbl0: HAa OCHOBAHMM aHalIM3a YCJIOBHUS BBIOMpATH
bu3znueckue MoJeNH, OTBEYarolIue TPeOOBaHUSM 3aJadyM, MPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (PU3UYECKUX TEOpUi
OpU  WCIONB30BAaHUM MAaTEeMAaTUYECKUX METOJOB pELICHUS  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHUM MMEIOIUXCS JaHHBIX, aHATU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YUYETOM MOIYYEHHBIX
pE3yNbTATOB;

pemath KadeCTBEHHBIC 3a/Jauyd, TpeOylollue NPUMEHEHHs] 3HAHWNA U3
pa3HBIX pa3JeNoB Kypca PU3UKHU, a TaKXKe WHTETpallii 3HaHUN U3 IPYyrux
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
HENOYKY pacCyKICHHUH ¢ OTIOPO HA N3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSCHEHHS OCHOBHBIX
MPUHITUTIOB PaOOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOIUTH TPUMEPHl BKIAZa POCCHUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M MPON3BOACTBEHHON
AESITENFHOCTA YENOBEKa, CBS3aHHOW € (DM3MUYECKUMHU MPOIECCAMH, C
MO3UINI 3KOJOTHUYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHATbLHOM
MPUPOOTIONH30BAHUN, @ TAKXKE PAa3yMHOM HCIIOJB30BAHUU JOCTHKEHUM



HAyKd W TEXHOJOTMH U1 JalbHEHIIEro pa3BUTUS YEIOBEYECKOIO
0O0I1IeCTBA;

MPUMEHSATh pa3iuyHble CrocoObl paboThl ¢ MHpOpPMALMEH (PU3NYECKOTro
COJEp)KaHUSI C MCIOJB30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OpPMAIlMOHHBIE
TEXHOJOTMM I TIOWCKA, NepepadOTKU U TPEIbsBICHUA Y4YEOHOH U
HAy4YHO-TIOMYJISIPHON MH(GOPMAILMK, CTPYKTYPUPOBAHUS U UHTEPHPETALUU
uH(pOpMaMKU, MOJIYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTUYECKH
aHaJIM3UpOBaTh  MOJy4aeMmMyro  HMH(pOpMalMiO M  OLEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUI, TaK U Ha OCHOBE
aHanM3a UICTOYHUKA UHPOpMALIUK;

MPOSBIISATH OpraHu3allMOHHBIE u MIO3HABATEIIbHBIE yMEHUs
CaMOCTOSITENIFHOTO ~ MPHOOpETEeHUsT HOBBIX 3HAHUH B  Ipoliecce
BBITOJIHEHUS TPOEKTHBIX U YU4EOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe€ C HCIOJIHEHUEM pa3jIu4HbIX COLMAIBHBIX pOJei,
IUIAaHUPOBATh PadOTy IPYMIbl, PALIMOHATIBHO PACIPENEIATh AESATENbHOCTD
B HECTAaHJAPTHBIX CUTYalHsX, aJ€KBATHO OLICHUBATh BKJIAJl KAXKIOTO W3
YYaCTHUKOB T'PYMIIbI B pEHIEHUE pacCCMATPUBAEMOM MTPOOIEMBI;

MPOSBIISITH MOTUBALIMIO K Oyaylel npodecCuoHanbHOU AESTENbHOCTH TI0
CHENUATIBHOCTSIM (DU3UKO-TEXHUYECKOTO MPOQuIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoibusie | IIpakTHyecku
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThblI
pecypcsbl
Pasnen 1. HAYUYHBIM METO/] TIO3HAHUS ITIPUPO/IBI
1.1 HayuHsblii MeTO1 O3HAHUS IPUPOIBI 6 bubmmorexa [JOK
' Y A PHPOA https://m.eds00.ru/f16b68d7
Hroro no paszneny 6
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruia 10 ! https://m.eds00.ru/f16b68d7
bu6nmorexa [JOK
2.2 Jlunanika 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [{OK
23 Cratiica TBEpIOrO Teta > ! https://m.edsoo.n/f16b68d7
bu6mmoreka [{OK
2.4 3aKOHBI COXPAHEHHs B MEXAHHKE 10 1 hitps://m.cdsoo.ru/fl 6b68d7
Hroro no pazgeny 35

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKVIISIPHOKHHETHYECKOU TEOPUH 15 1 bubnmorera [TOK
: yIAp p https://m.eds00.ru/f16b68d7
B K
3.2 Tepmoaunamuka. TerioBbsie MaIMHbI 20 1 nommorexa 11O

https://m.edsoo.ru/f16b68d7
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13 ArperatHble cocTosiHUs BemecTBa. Da3oBeie 14 bubnuorexa [JOK
) HEPEX OB https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmorexa [JOK
4.1 dueKTpitieckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [{OK
4.2 [ToCTOSTHHBIN 2IIEKTPUYECKHUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [{OK
43| TOKI B pasmmiHeIX cpeax 6 https://m.edsoo.ru/f1 6b68d7
Hroro no pazgeny 54
Pazznen 5. PUBSHUYECKH TIPAKTUKYM
. bubnuorexa [JOK
> PusiHieckiit MpaKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6mmoreka [{OK
Pesepriioe Bpevs 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

KoJsmn4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Kontpoabnsie | IlpakTnyecku
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI e padoThI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
bubmoreka [JOK
I Marmuthoe noze 14 https://m.eds00.1u/39859ef1
bu6nuoreka [JOK
1.2 JICKTPOMATHHTHAS MHAYKINA 13 ! https://m.edsoo.ru/39859¢f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6nuoreka [JOK
2.1 Mexanuueckue KoyeOaHus 10 hitps-//m.cdsoo.ru/39859¢f1
bubnnoreka [IOK
2.2 DNeKTpOMarHuTHbIC KOJIeOaHUs 15 hitps://m.cds0o.rw/39859f1
)3 MexaHu4ecKue 1 AIeKTPOMATrHUTHBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.edso0o.ru/39859ef1
bu6nuoreka [JOK
24 Omrmuka 25 ! https://m.eds00.ru/39859¢f1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

Ocuoser CTO

5

bu6nuoreka [JOK
https://m.edsoo.ru/39859¢f1

Hroro no pasneny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pasznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 KopnyckynsipHO-BOJIHOBOU Ayaln3m 15 https://m.edsoo.ru/39859¢f1
bu6mmoreka [IOK
4.2 Pusnica atoma > https://m.eds00.ru/39859¢f1
43 ®u3nka aTOMHOTO $/1pa ¥ 3JIEMEHTAPHBIX 5 bubnuorexa [JOK
) YaCTHUIL https://m.edso0.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3ZNKU

bu6mmoreka [{OK
5.1 DeMeHThl aCTPOHOMUU U aCTPOPU3UKU 12 https://m.edso0.ru/39859¢f1
Hroro no pazgeny 12
Paznea 6. PU3NUYECKHAN MPAKTUKYM
. bubmuoreka [JOK
6.1 DUSHICCKHT MPAKTHIYM 16 16 https://m.edso0.ru/39859¢f1
Hroro no pazneny 16
Paznea 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cuctemaru3zanus u o0001IeHue
71 IIPEAMETHOTO COAEPIKAHMS U OIIbITa 15 bubmnoreka [IOK
' NesITeIbHOCTH, TPUOOPETEHHOTO IPU https://m.edsoo.ru/39859¢f1
n3yudeHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no paznemy 15
PesepBHOe Bpems 10 bubmorera [JOK

https://m.eds00.ru/39859¢f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Kosan4yecTBo yacoB JJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka Kontpoasbnsbie | IlpakTnuecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
1 dusnka — pyHAaMeHTaIbHAS HAyKa O 1 bubnuoreka LIOK
IpUpoJe https://m.edsoo.ru/1beef346
) Hayunblii MeTOZ IO3HAHUSA U METOMBI 1 bu6nuoreka IIOK
WCCIEeIOBaHUS (PU3NIECKUX SIBICHUIN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPUS B MPOIECCe
3 mo3”a”us upupoasl. Ha0mronenue u 1 bubmmorexa LOK
pup ) https://m.edso00.1ru/34¢49931
9KCIIEPUMEHT B (hU3HKe
4 CrniocoOsl n3MepeHus: GU3NYECKuX | bu6nmmoreka [{JOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOIIOTHAs M OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P p https://m.edsoo.ru/7f18fda3
BEJINYUH
MognenupoBanue B ¢pusuke. Poib u
6 MecTo (pu3HuKH B HGOpMUPOBAHUU 1 bubnuoreka LIOK
COBPEMEHHON HAy4YHOUN KapTUHBI MHUPA, https://m.edsoo.ru/eabbded1
B IIPAKTHUYECKOH EATEIbHOCTH JI01eH
Mexanunyeckoe apuxenue. Cucrema
7 otcyeTa. OTHOCUTEIIBHOCTh 1 bubnuoreka [JOK
MEXaHUYeCKOro AsrkeHus. [Ipsamas u https://m.edsoo.ru/e9a52{02
oOparHas 3a/1a41 MEXaHUKU
8 Paaunyc-BekTop MatepuaibHON TOUKH, 1 bubnuorexa [JOK



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/1beef346

€T0 IMPOCKIHUH HAa OCU KOOpAMWHAT.

Tpaektopus. [lepemenienne. CKOpoCTb.

WX mpoekuuu Ha ocu KOOpAMHAT

https://m.edsoo.ru/30al108a5

PaBHOMEpHOE NIpsIMOJIMHEWHOE
nBuxkenue. ['papuyeckoe onvcanue

bu6moreka [JOK

9
PaBHOMEPHOTO MPAMOJMHEHHOTO https://m.edsoo0.ru/89ba7190
JIBIKEHUS

10 CrnoxxeHue nepeMenieHuil U CKOPOCTEH. bu6mmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE BUKEHUE.

1 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bu6muoreka [IOK
[IpssmosnHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'pacduueckoe onucanue

12 MPSMOJIMHENHOTO JBHXKEHUS C Bubmmorexa [IOK

P a https://m.edso00.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe najeHue. Y cKopeHue

13 CBOOOIHOTO MajieHus. 3aBUCUMOCTh but6mmoreka [JOK
KOOpPIWHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BpPEMEHH U UX rpaduxu

14 JIBmxenue Tena, OpOIIeHHOTO MO/ bubmuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpuBonuHeliHoe nBuxeHUE. [[BHKeHNE
10 OKPYXHOCTH. YTJIOBas U JUHEWHAs

15 ckopocts. [lepnon u wactora bubmmorexa LIOK

P - HIEpHOA ) https://m.edsoo.ru/33196fbe
LleHTpOCTpEMUTEIBHOE U TIOJIHOE
YCKOpEHUE
16 Konrponbnas pabora no Teme bubnuoreka LIOK



https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/b7560bbf

"Kunematuka"

https://m.edsoo.ru/1242132¢

[IepBbiit 3ak0H HproTOHA.
HNHepuynanpHble CUCTEMBI OTCUETA.

bu6moreka [JOK

17
[Tpuniun otHocuTensHOCTH [ anues. https://m.edsoo.ru/5a9¢e4a64
HewunepuimansHble CHCTEMBI OTCUETA
13 Cuna. PaBHOEHCTBYIOIIAS CHJIA. bu6mmoteka [JOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopencteue ten. Tpernil 3aKk0H bu6nuoreka [IOK
Hrrotona https://m.edsoo.ru/57dba505
ITpuHumn cynepno3uiuu cui. Pemenne
20 sap ay Ha I }II/IMSHCHI/IG 3aKOHOB bubmorexa [OK
A p https://m.edsoo0.ru/bdf997{b
HrroTona
3aKOH BCEMUPHOTO TSATOTECHHUS.
21 OKBHUBAJICHTHOCTh I'PaBUTAIIMOHHON U Bubamorexa [IOK
. p & https://m.edsoo.ru/9aba2b0a
MHEPTHON MacChI
” Cuiia TSKeCTH U yCKOPEHHE bubmmoreka [{JOK
CBOOOJTHOTO TIAZCHUS https://m.eds00.ru/22757f26
JIBr>keHre HeOeCHBIX Te U UX
” UCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnuoreka LIOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa
bub6mmoreka [JOK
24 Cuiia octu. 3akoH ['yka. Bec Tena
H1a YTPYTOCTH. SaKom & yx e https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUasI cui bubnuoreka LIOK
25 TpeHus. J[BHKEHHUE B )KUIKOCTH M rase ¢ https://m.edsoo.ru/1fa86499
YYETOM CUJIBI COTIPOTUBIIEHUS CPEbI https://m.edsoo.ru/2cb29676
%6 HaBnenue. I'uapocrarnueckoe bubnuorexa [JOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/1242f32e

AGCOIIOTHO TBEPAOE TENO. bu6mmoreka [{JOK
27 [TocTynarenbHOE 1 BpanaTebHOE bubmmoreka [JOK
JIBIDKEHUE TBEPIOTO TeNa https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CHJIbI OTHOCHUTEIIBHO OCH bubmuoreka [JOK
BpaieHus. [1neqo cuiibl https://m.edso0o.ru/653d3459
Crnosxenue cuil, NPUIOKEHHBIX K
79 TBepaoMy Teny. LleHTp TsbkecTu Tena. bubnuorexa LIOK
VYcioBHs paBHOBECHS TBEPIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBeCcHs
bu6mmoreka [JOK
30 Pemrenue 3amau
s https://m.edsoo.ru/dc1caacO
31 KonrponsHas pabora o Teme bubnuorexa LIOK
"Iunamuka. CtaTuka TBep0ro Tena" https://m.edsoo.ru/9f5a574¢
HNMnynsc MaTepraibHON TOUKH,
CUCTEMBI MaTEpPUAIIbHBIX TOYEK. LIeHTp bu6nuoreka LIOK
32
MacC CUCTEMBI MaT€pUAIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBM>KEHUH IIEHTPa Macc
NmMnynbc cuiibl 1 U13BMEHEHUE UMITYJIbCA
33 Tesna. 3aKOH COXPaHEHUsI UMITYJIbCa Bubmmorexa [IOK
) p y ) https://m.edsoo.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoOMEHT uMIyJIbca MaTepuaIbHON
14 ToukH. [IpencraBnenue o coxpaHeHUn bubnuorexa [JOK
MOMEHTA UMITYJIbCA B [IEHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
MOJIAX
bu6mmoreka [JOK
35 Pemenue 3agau
o https://m.edso0.ru/f7706d63
36 PaGora cuiibl Ha MaJIoM M Ha KOHEYHOM bubmuoreka [JOK

nepemenieHny. I'padpuueckoe

https://m.eds00.ru/913974c7



https://m.edsoo.ru/913974c7
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/2b95d57e

MpeACTaBICHUE paOOThI CHJIBI.
MomHocTh CHIIBI

Kunernueckas sueprus. Teopema 00

37 H3MEHCHUU KUHETHYECKOM YHEPTUU bubmorexa ITOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
IloTeHIManbHBIC U HENOTCHIIMAILHBIC
38 cwibl. [loTrennmansHas sHeprus. Bropas bubmorexa TIOK
' t privt. p https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
Tpetbst KocMuYeckas cKopocThb. CBsI3b
paboThI HEMOTEHIIUATBHBIX CHII C
39 H3MCHCHUEM MEXaHHMYCCKOH SHEpruu bubmorexa TIOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHEHUs
MEXaHUYECKON YHEPrUuu
VYaopyrue u Heynpyrue CTOIKHOBECHHS.
40 Yy EIZHGHI/IC Bey If }J]'IJ'II/I JIsl ¥JieaIbHOM bu6morexa TIOK
p PHY a Al https://m.edsoo.ru/f30f43b6
KHIKOCTH
A1 KonTponbhas pabota no Teme "3aKoHbI bubnuorexa [JOK
COXpaHEHHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npencrasieHu 0 IPUPOIE
P pap bu6mmoreka [IOK
42 termnoTel. OcHOBHEBIE moJiokeHuss MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe nBrKeHNE
CtpocHue ra3000pa3HbIX, KUJKUX U
43 TBTep JBIX Tell. Xa paKTe IBYDKEHUA U bubmmorexa 0K
p L P p https://m.edsoo.ru/c44d02¢e2
B3aHMMOJICHCTBHS YaCTHUIl BEIIECTBA
Macca u pa3mMephl MOJICKYI (ATOMOB).
44 Koanecho BGII)IICCTBa Fi,ocios{HHaﬂ) bubmmorexa IIOK
’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemnoBoe paBHOBECHE. bu6mmoteka [IOK



https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/554bafcc

IlIxana Ienbcus

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

46 Pemenne 3anau bubmmorexa OK
g https://m.edsoo.ru/1531abas
bu6mmoreka [IOK
47 14 iras. I’
FICAIIDHBIH Td3. L 430BRIC 3AKOMbL https://m.edsoo.ru/1deb2367
43 VYpaBuenue Menneneepa-Kianeiipona. bu6mmoreka [{JOK
Pemrenue 3amgau https://m.edsoo.ru/8d12¢328
49 AOcoiroTHas TemmiepaTypa. 3akoH bubmmoreka [{JOK
JanpToHa https://m.edsoo.ru/14¢02d1f
50 W3omporueccsl B naeaaibHOM rase ¢ bubnuorexa LIOK
MMOCTOSSHHBIM KOJTMYE€CTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'paduueckoe mpeacTaBieHUe
51 Hfog) OIIECCOB: E;J[Te Ma, U30X0pa bubmorexa [OK
pott ' pMa, pa, https://m.eds00.ru/1344327b
nzobapa
bubmuoreka [JOK
52 0) MKT
CHOBHOC ypaBHCHHC https://m.edsoo.ru/c8094721
bu6mmoreka [JOK
53 Pemrenue 3ana
HICHHE 3alad https://m.edsoo.ru/10265a05
CBs3b a0CONIOTHOM TeMIepaTypbl
TEPMOJIMHAMHYECKON CUCTEMBI CO
54 CpeHEeW KMHETUYECKON YHEpruen https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIJIOBOTO JIBHXKCHUS
€€ JacTull
55 O06o001IeHre U CUCTEMAaTH3aIUs 3HAHUIA bubnuoreka [JOK
o teme "OcHoBbl MKT" https://m.edso0o.ru/09d12fd8
56 KontpomnbHas padora o Teme "OCHOBBI bu6nuoreka IIOK
MKT" https://m.edsoo.ru/13adad59
57 TepMmoannamuyeckasi cuctema. 3ajiaHue bubnuoreka [IOK



https://m.edsoo.ru/13adad59
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/14e02d1f

BHEIIHUX yciioBuil miia T/l cuctemsl.
Bremane u BHyTpeHHHE TTapaMeTPBHI.
[TapameTpsl T/] cucTemsbl Kak cpeIHUE
3HAYEHUS BEJINYMH, ONHCHIBAIOIINX €€
Ha MUKPOCKOITUYECKOM YPOBHE

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

Hynesoe Hauano TepMOAMHAMUKH.

bubnuoreka [JOK

58 Camonpou3sBoJibHas penakcarus T
P p 1 A https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Moenp neanbHOro ra3a B
59 TEPMOJUHAMUKE. Y CIIOBUS bubmmorexa [JOK
PMOA 0¢ https://m.eds00.ru/29355001
MIPUMEHHUMOCTH ITOU MOJIEIIH
60 VYpaBuenue MeneneeBa-Knanelipona u bu6mmoreka [JOK
BBIPAJKECHUE U1l BHYTPEHHEW SHEPIUU https://m.edsoo.ru/bal178d0
BripaxeHnue a1 BHyTpeHHEH SHEprun
61 OJTHOATOMHOTO UEAbHOTO rasa. bubnuorexa [JOK
KBazucrarnueckue u HecTaTUYECKUe https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DneMeHTapHas pabora B
2 TepMOoAMHAMUKe. Brrumncienue paboThl bu6muoreka IIOK
1o rpaduky nporecca Ha pV- https://m.edsoo.ru/741d5738
JuarpaMme
Temnonepenada kak croco0d U3MEHEHUS
63 BHYTpeHHe# sHeprun TJ1 cucteMsl 6e3 bu6morexa TIOK
yIp p https://m.eds00.ru/3d734561
COBEPIIICHHSI pabOTHI
64 KonBexknusi, TeTIompoBOIHOCTD, bu6moreka [JOK
U3JIy4YeHUE https://m.edsoo.ru/157b54cd
65 KoaunuectBo TermioTel. TenmnioéMKOCTh bubmuoreka [JOK

Tena. Y ienapHasi U MOJISIpHast

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



https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/157b54cd

TEIIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAaHUSI TOTIJINBA

Pacuér konuvecTBa TEIUIOTHI PU bu6mmoreka [{JOK
66
TeTuIonepeade https://m.edsoo.ru/1dbSad4e
67 [MonsTre 06 aqnabaTHOM mporecce. bu6mmoreka [JOK
[IepBrlil 3aKOH TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KonnuecTBo TeminoTel u paboTa Kak
68 Mepbl U3MEHEHHUS BHYTPEHHEN SHEPTUU Bubmmorexa [IOK
P yIp P https://m.edsoo.ru/b047alcd
T cucteMsl
Bropoii 3akoH TepMOAUHAMUKH IS
69 PABHOBECHBIX U HEPABHOBECHBIX bubnmuoreka [JOK
nporeccoB. HeoOpatumocThb https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MTPOLIECCOB
70 [TpuHIUTIBI TEHCTBUS TETUIOBBIX bubmuoreka [JOK
maruH. KITJ] https://m.edsoo.ru/2¢945513
71 Maxkcumansaoe 3HaueHue KIT. [k bubmuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6moreka [JOK
72 Pemenne 3ana
HHEHHE Sanat https://m.edsoo.ru/b3efal8b
DKOJIOTHUECKHUE aCTICKThI
7 HUCII0JIb30BAHUS TEIUIOBLIX JIBUTrATEIIEH. bu6moreka [JOK
TernnoBoe 3arps3HEHNE OKpYyKaromen https://m.edsoo.ru/9867aaa7
cpembl
bubmuoreka [JOK
74 Pemenne 3ana
HHCHHE Sanat https://m.edsoo.ru/c8c70432
O06o001enre 1 cucTeMaTru3als 3HaHUI
" bu6mmoreka [JOK
75 no teme "Tepmoannamuka. TennoBeie

MaIIuHb"

https://m.edsoo.ru/28d62b3f
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Kontposnbnas paboTa mo teme

bubmuoreka [JOK

76
"Tepmoaunamuka. TernoBbsie MaluHbI" https://m.edsoo.ru/1b6e26¢c5
ITapooOpa3oBaHue U KOHIEHCAIIHS.
77 I/IcIr)Ia egne W KHUIIEHUE. Y IeabHas bubmmorexa ILIOK
P ) https://m.edsoo.ru/6f8¢6777
TEIUIOTa MapooOpa30BaHUS
Hacepltennbie 1 HEHACHIIICHHBIE MAPHI.
KauecTtBenHast 3aBUCHUMOCTD IIJIOTHOCTH
W JaBJIEHHS HACBIIIEHHOTO Mapa OT
78 TEMIIEPATYPLI, UX HGSaBI/ICI/IM(I;)CTI) oT bubmmorexa IIOK
.. PatypEL, https://m.edsoo.ru/f5¢17d02
00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCUMOCTH TEMIIEPATYPhI KUTICHUS OT
ABJICHUS B KUIKOCTH
79 BnaxHocTs BO3ayxa. AGCOMIOTHAS U bu6mmoteka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80 Pemenne 3amau
a https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammueckue u
81 amopdHbIe Tena. AHU30TPOIHS CBOWCTB Bubmmorexa LIOK
p ’ p https://m.edso0.1ru/20a88a03
KpPHUCTAJJIOB
[InaBneHue u KpucTamIU3anusl.
bubnuorexa [JOK
82 VY enpHas TEIUIOTA IIJIaBJICHUA.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
Jedbopmaruu TBEpAOIO TEIA.
&3 Pa((:iiﬂiceHHe u C)KIE)ITI/IC Casur. Moayib bubmmorexa TIOK
’ ) yv https://m.edsoo.ru/dalaabl0
HOwnra. Ilpenen ynpyrux nedhopmanunit
TemnnoBoe pacmupeHue KUJIKoCTeN u
N bubnuorexa [JOK
84 TBEPABIX TEI. AHTAPMOHU3M TEIJIOBBIX

KoJIEOaHHI qaCTull BCIICCTBA

https://m.edsoo.ru/7baSedf2
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[IpeobpazoBanue sHEpruu B (Ha30BBIX

bubmuoreka [JOK

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

bubmuoreka [JOK

86 YpaBHeHHE TEIJIOBOTO OalaHca

PABHEHHE TEIIOBOT fa https://m.edsoo.ru/ab1521tb
but6mmoreka [IOK

87 P

CHICHHC 3alad https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

28 Kanunnsipueie siBnenus. Jlapnenue mnoj bu6mmoreka [JOK
HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
x)unakoctu. Popmyiia Jlammaca
O0001IeHre 1 cucTeMaTh3alus 3HaHUH

89 1o Teme "ArperaTHble COCTOSTHUS bubmorexa [TOK

p https://m.edsoo.ru/0b52575¢
BemiecTBa. Pa3oBbie mepexoab”
KonTponbhas pabota no teme
90 "ArperaTHble COCTOSIHUS BEILIECTBA bubmorexa HOK
P ) https://m.edsoo.ru/7dc2a739
®dazoBbIe IEPEXOABI"
OnexTpusaius Tea U €€ NposBICHUSI.

01 Dnektpuyeckuii 3apsia. [[Ba Buna bu6mmoreka [JOK
BJIEKTPUYECKHUX 3apsiaoB. [IpoBoaHMKH, https://m.edsoo.ru/1aff445f
JTUAJICKTPUKHU U TIOJIYTTPOBOTHUKHI
DJIeMEeHTapHBINA YIEKTPUUECKUI 3apsi.

92 3akoH coxp AHCHUS BHSKT qucxorz bubmmorexa [OK

P p https://m.edsoo.ru/f49afd24
3apsa

93 Bzaumopencteue 3apsanoB. Toueynsie bu6mmoreka [IOK
3apsasl. 3akoH Kynona https://m.edsoo.ru/445b7746

bu6mmoreka [IOK

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

https://m.edsoo.ru/08fc19bc
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DnekTpuyeckoe noje. Ero neiictBue Ha

bubmuoreka [JOK

95
JJIEKTPUUYECKUE 3apsIabl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTB 2JIEKTPUYECKOTO MO,

96 [IpoGuslii 3apsz. Jlunuu bubnuoreka LIOK
HaNPsKEHHOCTHU JIEKTPUYECKOIO MOJIA. https://m.edsoo.ru/3dac6957
OAHOPOHOE ANIEKTPUYECKOE IT0JIe
[TorenmanbHOCTD

97 3JIEKTPOCTATUYECKOTO 1oJIsi. PazHOCTH bubmmorexa [JOK

p ' https://m.edsoo.ru/80021447
MOTEHIIMAJIOB U HAIPSHKEHUE
[loTenuunanbHas HEPrUs 3apsiia B
98 KT OCTaTquCKOAI; noJie I;_[OTGH nan bubmmorera [JOK
P ' . https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTH TOJIS U

99 A3HOCTHU MOTEHIUAJIOB IS Bubmmorexa [IOK
p I A https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO MO

100 [TpunIMn cynepno3uiuu bubnuorexa [JOK
BJIEKTPUYECKUX TMOJIeH https://m.edsoo.ru/Ocfedabe

but6mmoreka [IOK

101 Pewenue 3anau

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

102 [Tone Toueunoro 3apsaa. [lone bubnuoreka [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edsoo0.ru/b297b5c3
[Tone paBHOMEPHO 3apSKEHHOTO TIO

103 00BbEmy mapa. [lone paBHOMEpHO bubmmorexa LIOK

y P ) p . p https://m.edsoo.ru/f7a665¢ee
3apsKEHHON OECKOHEYHOU IIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM bubnuoreka LIOK
roJsie. Y CJI0BUE PAaBHOBECHS 3apsI0B https://m.edsoo.ru/32405¢eab

105 JIMDIIEKTPUKHU U TIOJIyIIPOBOJHUKH B bubnuoreka LIOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5s
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Konaencarop. 21eKTpoEMKOCTh

bu6mmoreka [IOK

106 KOHJIEHCATOpa. DIEKTPOEMKOCTh hitps://m.cdsoo.rw/845b4173
IJTOCKOTO KOHJIEHCAaTOpa
107 [TapannensHoe coeMHEHNE bubnuoreka LIOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce?
108 IlocnenoBaTeabHOE COCAUHECHUE bu6mmoreka [JOK
KOHZEHCAaTOPOB https://m.edso0o.ru/1€992920
109 DHeprus 3apsH>KEHHOT0 KOHJIEHCATOpa bubmmorexa I[JOK
P p A P https://m.edsoo.ru/73a34f18
bu6moreka [JOK
110 Pewrenne 3anau https://m.edsoo.ru/5fb2acb5
https://m.eds00.1ru/27434040
11 JIBrokeHue 3apsiKeHHOM 4acTHUIIbI B bu6mmoreka [JOK
OJTHOPOJHOM JJIEKTPUUECKOM I1OJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o0061meHre U cucTeMaTH3aIis 3HaHUI bubmuoreka [JOK
o Teme "DiekTpuyeckoe mnose" https://m.eds00.ru/5752603f
114 Konrponbnas padora no teme bubnuoreka LIOK
"DnexkTpuueckoe mnose" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBIN TOK. Y CIIOBUS
115 CYIIIECTBOBAHUS TTOCTOSTHHOTO bubmorexa [TOK
yH https://m.edso00.ru/233311b5
3JEKTPUUYECKOTO TOKA
bu6mmoreka [JOK
116 n .H
crownnkn Toka. Hanpskerre u 3/1C https://m.edsoo.ru/0839al15
117 3akoH OMa 17151 y4acTKa LIETH. bu6nuoreka IIOK
DNEKTPUUECKOE CONIPOTUBIIEHHE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTD COITPOTUBIICHUS bu6muoreka [IOK

OJJHOPOJHOI'O IMMPOBOAHHKA OT €I'0

https://m.edsoo.ru/95fcdf51
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JJIMHBI U IUIOIIAAU IMOIIEPEUYHOTO
CCUCHUA

Y aenepHOE COIIPOTUBJICHHUEC BCIICCTBA.

bu6moreka [JOK

119
Pemenue 3agau https://m.edsoo0.ru/437f8300
120 [TocnenoBarenbHOE, MapaJLIEIBLHOE, bu6mmoreka [JOK
CMEIIaHHOE COEIUHEHNE ITPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUYECKUX bu6nuoreka LIOK
uenei. [lpaBuna Kupxroga https://m.edsoo.ru/1794cf37
bu6mmoreka [IOK
122 Pemenue sanau https://m.eds00.ru/3881b469
123 Pabota anexkTpuueckoro Toka. 3akoH bu6nuoreka IIOK
Joxoyna —Jlenna https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka [JOK
124 Pemerue sanau https://m.eds00.ru/6761bf0f
MOMHOCTB 3AEKTPUUECKOTO TOKA.
125 TemnioBasi MOIIHOCTb, BbIAENsAEMAst HA Bubmmorexa [IOK
m » BRI https://m.eds00.1u/99750a6f
pe3ucrtope
bu6mmoreka [JOK
126 P
CLICHHC 3a/1a4 https://m.edsoo.ru/eb72{c24
127 O/1C n BHyTpEeHHEE CONIPOTUBIICHHUE bu6muoreka IIOK
HCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3axoH OMa 7151 TOJTHOM (3aMKHYTOM) bu6mmoreka [JOK
AJIEKTPUYECKOMN LIETTH https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 P
ClieHAe sajad https://m.eds00.ru/3580b679
bu6mmoreka [JOK
130 M
OIIHOCTL MCTORHMKA TOKa https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikaHue bubnmuoreka [JOK
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https://m.edsoo.ru/54615632

132 KonpaeHncarop B 11enu HOCTOSIHHOTO TOKa bubmorexa [OK
a pB U https://m.eds00.1ru/35368f3¢
bu6mmoreka [JOK
133 P
CLICHHC 3a/1a4 https://m.edso0.ru/4410cef0
134 Pemenne 3agau o teme "llocTossHHBIN bubnuoreka [JOK
INEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amad mo Teme "IloCcTOSTHHBINM bubmuoreka [{JOK
BJIEKTPUYECKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo teme "llocTostHHBIN bubmuoreka [JOK
BJIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O0o01IeHre U cCTeMaTH3alus 3SHAaHUN
137 1o TeMe "I10CTOSHHBIN IIeKTPUICCKHI bubmmorexa OK
| P https://m.edsoo.ru/bfd7a050
TOK
138 Konrponsnas pabora no teme bubnuoreka LIOK
"IToCTOSIHHBIN ANEKTpUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyeckas MpOBOAUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUICCKUI bubmorexa [TOK
p m ) p https://m.edso00.ru/da794295
TOK B MeTajuiax. CBepXIpOBOIUMOCTb
DIIEKTPUYECKUI TOK B pacTBOpax U
140 acIuiaBax 3JIEKTPOJUTOB. 3aKOHBI bubmorexa [OK
p p ' https://m.edsoo.ru/4b423491
®dapanes 1S JIEKTPOIN3a
but6mmoreka [JOK
141 6) i !
JEKTPUICCKUN TOK B razax. [lma3zma hitps://m.edsoo.r/92d92676
142 DIIEKTPUYECKHM TOK B BaKyyMe. bubnuoreka [JOK
Baxyymubie mprOopbl https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKHUIA TOK B bu6mmoreka [{JOK

MOJIyIPOBOTHUKAX

https://m.edsoo.ru/ab61c660
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144

[TonynpoBoAHUKOBBIE TPUOOPHI

bu6mmoreka [JOK
https://m.eds00.ru/83622200

145

DU3NYECKUN TPAKTUKYM I10 TEME
"H3MepeHue cuibl TOKa M HalpsKEeHUs
B 1IeTIM IOCTOSIHHOTO TOKA TP MOMOILU
aHaJIOTOBBIX U LIU(POBBIX
U3MEPUTENIBHBIX TPHOOPOB" MK
"3HaKOMCTBO ¢ IU(PPOBOH
naboparopueit o gusuke. [Ipumepsl
U3MepeHus: GU3NUECKUX BEITHMUUH MPH
IIOMOIIY KOMIIbIOTEPHBIX AATUYUKOB"

bu6mmoreka [JOK
https://m.edsoo0.ru/5643ea56

146

Ou3nyecKuil MpakTUKyM IO TeMe
"H3y4yeHne HepaBHOMEPHOTO ABM)KEHUS
C LEJbIO ONPEIETICHUSI MTHOBEHHOM
ckopoctu"

bu6mmoreka [JOK
https://m.edsoo.ru/f629215f

147

DU3NYECKUN TPAKTUKYM I10 TEME
"U3Mepenne yCKopeHus npu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JBUKEHHUH 10 HAKIIOHHOW TIOCKOCTH"
win "VccnenoBanre 3aBUCUMOCTH Iy TH
OT BPEMEHHU NPU PAaBHOYCKOPEHHOM
IBIOKEHUN"

but6mmoreka [JOK
https://m.eds00.ru/6960b6ef

148

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenHne ycKopeHus CBOOOTHOTO
najgenus” win "M3ydenue qBrKeHus
Tena, OpOIIEHHOTO TOPU3OHTAIBHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

DU3NYECKUN TPAKTUKYM I10 TEME
"U3ydyeHue qBUKEHUS Tema Mo
OKPYKHOCTH C IMOCTOSIHHOM 110 MOJTYJTIO

bu6mmoreka [JOK
https://m.edsoo.ru/bef53514
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ckopocthio" win "HccnenoBanue
3aBUCUMOCTH TIEpHoJia oOparieHus
KOHHMYECKOTO MasiTHUKA OT €T0
napameTpoB"

150

@u3HYeCcKUil NPaKTUKYM 110 TEME
"N3Mepenre paBHOAEHCTBYIOIIEH CHJTBI
MIpY IBHKEHUH OpyCKa M0 HAKJIOHHOU
mwrockoct" uiun "[IpoBepka runoTes3sbl o
HE3aBHCHUMOCTH BPEMEHU JIBWKCHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €ro Macchl”

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

151

@u3nYeCcKUil NPaKTUKYM IO TEME
"NccnenoBanue 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U
PE3UHOBOM 00pasIle, OT UX
nedhopmaruu” uin "Mzydenue
JIBUKEHHSI CUCTEMBI TEJI, CBA3aHHBIX
HUTHIO, IEPEKUHYTOMN Yepe3 JIErKUid
6moK"

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

152

@u3NYECKUil NPAKTUKYM IO TEME
"U3mepenue ko3 duirenta TpeHus mno
BEJIMYMHE YTII0BOT0 KO3 dUIIHECHTA
3aBucuMocTtd FTp(N)" i
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C MePEMEHHBIM
K03 purmeHTOM TpeHus" win
"3y4yeHue ABUKEHUS Ipy3a Ha By C
TpeHuem"

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607

153

@uU3HYECKU NPAKTUKYM 110 TEME

bubmuoreka [JOK



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/0b34db84

"UccnenoBanue ycaoBUid paBHOBECHS
TBEPJOTO TeNa, UMEIOIIETO OCh
BpameHus" win "KoHcTpynpoBaHue
KPOHILITEHHOB U pacy€T CUJI ypyroctu"
i "M3ydeHne ycTOMYUuBOCTH
TBEPOTO Tela, UMEIOIIETO MJI0Maab
onops!"

https://m.edsoo.ru/4a04{417
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DU3NYECKUN TPAKTUKYM I10 TEME
"N3MepeHne uMItyabca Tesia mno
TOpMO3HOMY IyTH" nnu "M3mepenue
CHWJIBI TSTH, CKOPOCTU MOJIETTN
ANEKTPOMOOMIISI U MOIIIHOCTH CHUJIBI
taru" unu "CpaBHEHUE U3MEHEHUS
UMITYJIbCa TeJla C UMITYJIbCOM CHIIBI"
win "HccnegoBanue coxpaHeHuUs
UMITyJIbCa MPU yIPYTOM
B3aumozeiicteun" unu "Mamepenue
KMHETHYECKOM SHEPrUu Tella Mo
TOPMO3HOMY ITyTH"

bu6mmoreka [IOK
https://m.edsoo.ru/8561fb28e
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duznuecKuil MpakTUKyM 110 TeMe
"H3yueHne n30TepMHUYECKOro mpolecca
(peKOMEHI0BaHO UCIOIb30BAHNE

1 poBoit 1abopaTopun)" wUIn
"M3y4eHne n30XOpHOro mpouecca” nin
"HN3yuenne nzod6apHoro npouecca’ uiu
"ITpoBepka ypaBHEHUS COCTOSTHUS"

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

156

dusznuecKkuii MpakKTUKYM IO TEME
"N3mepenue yaenbHou TernoémMkocTu"
win "HccnegoBanue npouecca

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61
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OCTBIBAHMS BEUIECTBA" WIH
"UccnenoBanue anuadaTHOrO
npouecca" nnu "N3yuenune
B3aMMOCBS3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBHS U
TeMIepaTypbl KUTICHUS )KUIAKOCTEH"

157

@u3HYECKUl NPAKTUKYM IO TEME
"N3ydyeHne 3akOHOMEPHOCTEM
HUcnapeHus KUJIKoCTen" uimn
"U3Mepenne yieabHOM TeTIOThI
r1aByieHus Jbpaa" win "M3ydenue
CBOMCTB HACBHIIIEHHBIX MTAPOB" WIIN
"N3mepenne abCcoMOTHON BIaXKHOCTH
BO3JlyXa U OLIEHKA MACChl IapOB B
nomenienun". 3mepenue

KO3 GUITUEHTA TOBEPXHOCTHOTO
HaTSKEHUSA

but6mmoreka [IOK
https://m.edsoo.ru/6bla23b5
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DU3NYECKUN TPAKTUKYM I10 TEME
"HaGnronenue npeBpaiieHust SHEpruu
3apsHKEHHOTO KOHAEHCATOpa B YHEPTHIO
U3JIy4EeHHs CBETOAMOAA" WU
"M3y4yeHne mpoTeKaHUs TOKA B IIETIH,
coJiepKalleil KoHaeHcaTop" win
"PacnipenienieHue pasHocTu
MOTEHIINAJIOB (HAMPSDKEHUS ) IPU
MIOCJIEZIOBATEILHOM COEIMHEHUHN
KOHJIEHCATOpOB"

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

159

DuU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue cMEMaHHOTO

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



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/6b1a23b5

COEJIMHEHHUS PE3UCTOPOB" MU
"N3MepeHue yieabHOro CONPOTUBIIEHUS
npoBogHUKOB" win "MccnenoBanue
3aBHUCHUMOCTH CHJIBI TOKA OT
HaNPSHKEHUS JJIs JIaMITbl HaKaIuBaHus"

@u3HYECKUil NPAKTUKYM IO TEME
"HaGmronenue anekTponusa’ win
"U3Mepenue 3apsia OJHOBAIIEHTHOTO
noHa" winu "HccnenoBanue

bubmuoreka [JOK

160
3aBUCUMOCTH CONPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WIH
"CHsATHE BOJIBT-aMIIEPHON
XapaKTEPUCTUKH aroaa"
Pesepsurnrii ypok. O0001I€HIE 1
161 CI/ICTIe)MaTI/ISZ pnﬂ 3HaHUU 1O TeME bubmorexa HOK
" H" https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBHEIil ypok. O000ICHHE 1
162 CHCTIe)MaTmZEm{ 3HaHUM 10 TEME bubmmorexa IIOK
" " https://m.edsoo.ru/3149956b
Jnnamuka
PesepBHeIil ypok. O600ICHHE 1
163 CI/ICTIe)MaTI/I?,ZpI/ISI 3HAHUU 110 TeMe bubmmorexa IIOK
" B " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tela
PesepBHeIit ypok. O6001IeHNE 1
164 CI/ICTI;MaTI/ISZl]pI/IH 3HAHUU 10 TEME bubmmorexa TIOK
" B " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXAHUKE
PezepBHblit ypok. O0001IeHNE U
165 CHCTEMAaTHU3allHs 3HAHUH 110 TeME bubmuorexa [JOK

"OCHOBBI MOJIEKYJISIPHOKUHETHYECKON
Teopun"

https://m.edsoo.ru/de148976



https://m.edsoo.ru/de148976
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https://m.edsoo.ru/64b6e901
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PeseprubIil ypok. O600meHue 1

166 cUCTEMAaTHU3aIns 3HAHUH 110 TEME 1 bubmmorexa LIOK
I https://m.edsoo.ru/Obcc77cl

"Tepmoaunamuka. TernoBbsie MaluHbI"
PesepubIil ypok. O60011eHIE 1

167 CHCTEMAaTU3alKs 3HAHMH 10 TeMe | bu6moreka [JOK
"ArperaTtHble COCTOSIHHSI BEILIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbIe IEPEXOABI"
Pesepsuriil ypok. O000IIEHNE U

168 CI/ICTI;MaTI/I?,ZpI/Iﬂ 3HAHUH I10 TEME 1 Bubmiorexa LOK
" B " https://m.edsoo.ru/f2381c0c

DIeKTpUYECKOe ToJie

Pesepsubiil ypok. O000IIEHHE U

169 CI/ICTEM&THSZPI/IH 3HAHUH II0 TEME 1 Bubmaorexa LOK
" E[ N " https://m.edsoo.ru/3caebdal

[TocTosTHHBIN 3NIEKTPUYECKHI TOK

PesepBHblil ypok. O000IIEHHE U

170 CI/ICTlgMaTI/IE»ZpI/ISI 3HaHUH 110 Teme ""Toku 1 Bubmaorexa LOK

B " https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBILIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/3cae6da1
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11 KIIACC

Kosan4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Konrpoabnsbie | IlpakTnyeckn
n/n Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI e padoThl
pecypchl
B3anmoneicTere NOCTOSIHHBIX
1 MAarHUTOB ¥ IPOBOJHUKOB C TOKOM 1 Bubmmorexa I[JOK
pOBOA ' https://m.edso0.ru/487a8593
MarunutHoe nose. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKITUU.
2 ITpun pI/m CyIepno3u I/IIZ MarHUTHBIX 1 bubmorexa [OK
p VI-I yrep H . https://m.edsoo.ru/4clabech
nosiei. JIMHuKM MarHUTHOM UHAYKIIUU
3 MaruuTHO€ 1oJie POBOIHUKA C 1 bubnuorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuta AMniepa, €€ HanpaBJICHUE U | bu6mmoreka [{JOK
MOJTYJ1b https://m.edsoo.ru/26d9cSba
bubmuoreka [JOK
5 Pewenne 3ana 1
tenm s https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammnepa. | bubnuoreka LIOK
DNEeKTPOU3MEpPUTEIbHBIC PUOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenua, e€ HanpaBiieHUE U
7 MOAyJib. JIBMOKEHHE 3apsSKEHHON | bubnuoreka LIOK
YacTUIBI B OTHOPOJIHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
roJie
bu6moreka [JOK
8 Pemenue 3ana 1
tenm s https://m.edsoo.ru/504e98c7
bubmuoreka [JOK
9 PaGora ¢ Jlopenna 1
Ta CIIBL JLopeHl https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/ad7718d7
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bu6mmoreka [JOK

10 P
CHICHHE 3a%ad https://m.eds00.1ru/93617bd9
MarsuTHOE 1MoJjie B BEIIECTBE.
11 deppoMarHeTHKy, napa- u bu6morexa TIOK
pp - 11ap https://m.eds00.ru/30ff9608
JTMaMarHeTUKH
OcHOBHBIE CBOMCTBA
12 dbeppomarnetukoB. [Ipumenenne bubmorexa [TOK
pp P https://m.edso0.ru/0b58190a
(heppoMarHeTUKoB
13 Pemenue 3amad mo teme "MarauTHOE bubmuoreka [JOK
mnose" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amad mo reme "MarautHoe bubmuoreka [JOK
nose" https://m.edsoo.ru/41c4ae8a
SIBiIeHME DIEKTPOMArHUTHOM
15 nHAyKuu. [ToTok BekTOpa MarHuTHOM bubmorexa [TOK
AYKIHH. P https://m.edsoo.ru/b3efa0cl
WHIYKIAH
bubnuoreka [JOK
16 O/C
AC maykuun https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMArHUTHON UHAYKIIUU bu6muoreka [JOK
QDapanes https://m.edsoo.ru/a6bdec188
13 Buxpesoe anexrpuueckoe noise. Toku bubnuorexa [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHIYKIMH B ABYOKYITUXCS bu6mmoreka [JOK
MPOBOJTHUKAX https://m.edso0.ru/0235¢c02
bubnuoreka [JOK
20 Peenne 3anad https://m.edsoo.ru/4dfda618
but6mmoreka [IOK
21 Tpasuiio Jlewta https://m.edso0.ru/bbc22726
22 WupykruBHocTh. KaTyika bubnuoreka [IOK



https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/15abe140
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HWHAYKTHBHOCTHU B LECIIH ITOCTOSAHHOI'O
TOKa

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

” Asnenue camounaykiuu. IC bu6mmoreka [{JOK
CaMOWHIYKIINU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO MOJIsl KATYIIKU € bu6mmoreka [JOK
TOKOM. DJIEKTPOMAarHuTHOE T0JIe https://m.edsoo.ru/b3cOadl 1
bu6mmoreka [JOK
25 Pemenue 3agau
A https://m.edso0.ru/88{69d2b
26 O06001IeHNE U CUCTEMATU3ALIHS bubnuoreka [JOK
3HaHUH 10 TeMe "DneKkTpoauHamMuKa" https://m.edsoo0.ru/76484025
7 KonrtponbHas padora no teme bu6nuoreka IIOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarenbHas cucrema. CBoOOIHEIC
28 koJsieOanus. ['apMoHHYECKHE bu6morexa TIOK
-Lap https://m.edsoo.ru/7c1db385
KoJieOaHHs
29 Kunemarndeckoe 1 TMHAMHYECKOE bu6moreka [JOK
OITHMCAaHUE KOJIeOaTeIbHbIX IBIKEHUN https://m.edsoo.ru/87¢e9498
DHepreTuieckoe onucanue. BeiBos
JUHAMHYECKOTO OIMMCAHUS
30 FapMOHHYECKUX KOJICOaHMH U3 UX bubmorexa ITOK
P https://m.edsoo.ru/e3¢99692
SHEPTEeTUYECKOT0 ¥ KHHEMATHYECKOTO
OITHCAHUS
bu6moreka [JOK
31 A a 1 (aza KoseOaHMM
MILTHTY 3 ¥ KoTehamn https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KosieOaHUN.
3 [Teproa ManbIx cCBOOOTHBIX bu6mmoreka [IOK

KoJIe0aHWIT MATEMATHYECKOTO
MasTHUKA. [leproa cBOOOTHBIX

https://m.eds00.ru/e0399319
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Kosie0aHui Npy>KMHHOTO MasiTHUKA

3aTyxaromue KojeOaHusl.

bu6moreka [JOK

33
Brinyxnennsie konebanus. Pezonanc https://m.edso0.ru/72¢93d09

bub6mmoreka [JOK

34 A §)

BTOKOJICOaHIA https://m.edsoo.ru/6add2644
bubmuoreka [JOK

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

https://m.edso0.ru/756123¢c5
Vpok-koHbepennusd "MexaHnueckue
36 K(f)ne6aHH$({1) BpM 3BIKAJIbLHBIX Bubmrorexa IIOK
'}'/ https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O06001IeHEe ¥ cucTeEMaTU3aluA
37 3HaHUH 110 TeMe "MexaHndeckue bubmmorexa LOK
https://m.edsoo.ru/eb84182f
KoJiebanus"

18 DneKTpOMarHUTHBIE KOJIeOaHusI. bu6mmoreka [JOK
KonebaTenbHbIN KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMILIUTY B

39 3a I:[ : KOHJEHCATOpa C aMILJIUT oyﬁ bubmmorexa IIOK

Pl g P YA https://m.edsoo.ru/0939afl
CWJIBI TOKa B KOJIEOATEIIbHOM KOHTYPE

40 3aKOH COXpaHEHUsl YHEPTUHU B bu6mmoreka [JOK
UcATLHOM KOJiebaTeTbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxaromue 3IEeKTPOMarHuTHEIE

41 KOH};6aHI/I$I Brin >1<p €HHBIE bubmmorexa TIOK

) YA https://m.eds00.1ru/5¢668619
ANEKTPOMArHUTHBIC KOIeOaHUS
[Tepemennsiit Tok. Pesuctop u
42 KOHIIEHCATOD B LIEOHU IIEPEMEHHOTO bubmmorexa LOK
. pBI P https://m.eds00.ru/84836152
TOKa
43 Karymika MHIyKTUBHOCTH B LIeNTU bub6muoreka [IOK



https://m.edsoo.ru/84836152
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MEPEMEHHOI'O TOKa

https://m.edsoo.ru/cfa307af

3axon OMa 11 2JIEKTPUYECKON LIenu

bu6moreka [JOK

44
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MOIHOCTE IEPEMEHHOI0 TOKA.
45 AMIIIMTYAHOE U ICUCTBYIOIIEE Bubmmorexa LIOK
ya a yrom https://m.edsoo.ru/lcac6cdc
3HAUYEHHUE CUJIbI TOKA U HATPSIKEHUS
46 Pe3oHaHC B 3eKTpHUYECKOM ETIH bubmmorexa I[JOK
p H https://m.eds00.ru/087506df
bub6mmoreka [JOK
47 P
CLICHHC 33124 https://m.edsoo.ru/al6836a4
W paeanpHbnif TpanchopMaTop.
48 IIpousso CTBI; He(be paqa I/Ip Bubmmorexa LIOK
P A > Tepest . https://m.edsoo.ru/f97418ae
MOTpeOICHUE IIIEKTPUUECKOM SHEPTUH
DKOJIOrM4ecKre pUCKHU IpU
IIPOMU3BOJICTBE DJICKTPOIHEPI UM,
49 Kp JIBTypa I/ICHOHB?;O]faHI/ISIp Bubmmorexa LIOK
YIRTIYP . https://m.edsoo.ru/a6£74d93
3JIEKTPOIHEPTUH B TIOBCETHEBHOM
JKH3HU
bu6mmoreka [JOK
50 P
CLICHHC 3a1aq https://m.edsoo.ru/ee6677ed
bu6moreka [JOK
51 P
CLICHHC 3a1ad https://m.edsoo.ru/7cab59f8
O06o001IeHne 1 CUCTEMaTH3aIHs
52 3HAHUH 110 TeMe "DIEKTPOMArHUuTHEIC bubmmorexa [JOK
p https://m.edsoo.ru/401024a9
KoseOanus"
MexaHn4eCcKUe BOJIHEL. bu6mmoreka [JOK
53
XapakTepUCTUKNA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CaoiicTBa MEXaHUYECKUX BOJTH bubnuorexa [JOK
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https://m.edsoo.ru/d9ae1000

55 3BYyK. XapaKkTepUCTUKH 3ByKa Bubmmorexa [IOK
i AP P Y https://m.edso0.ru/138b6109
56 Wndpas3syk u ynerpaszsyk. [llymoBoe bubnuoreka [JOK
3arpsi3HEHUE OKPY KalOIEe cpeJibl https://m.edsoo0.ru/7380038f
bu6mmoreka [IOK
37 Pewerye sanas https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMArHUTHBIC BOJTHBI. bu6mmoreka [JOK
N3nydenue 351eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
DHeprus 3JIeKTPOMAarHUTHBIX BOJIH. bubnuoreka LIOK
59 .
CBoiicTBa 371€KTPOMarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[lIxana 3eKTpOMarHUTHBIX BOJIH.
60 [IpuMeHeHne >eKTPOMarHuTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/49bel9e
BOJIH B TEXHHUKE U OBITY
[IpuHuUIBI paguoCBs3U U
61 TeJeBUuicHUs. Pannookanusi. bubnuoreka [JOK
DNEKTPOMarHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/9196£1{8
OKpY>Karolleu cpebl
62 Konrponbnas padora no teme bu6nuoreka LIOK
"Konebanus u BOTHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH MPSMOJIMHEUHOTO bubnuorexa [JOK
pacrpoCTpaHEHUs CBETA https://m.edso00.ru/f9566406
Pemienue 3aga4 Ha npuMeHEeHNE
64 3aKOHA NPSIMOJIMHENHOT O bubmmorexa LIOK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHEHus CBETa
65 Otpaxenue csera. [1nockoe 3epkano. bubnuoreka LIOK
Cddepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
66 IIpenomnenue cBera. AGCOTIOTHBIN U bubnuoreka LIOK
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OTHOCHUTEJIBHBIN MTOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee
oTpaxkeHue. [IpenenpHbiil yron
MIOJIHOTO BHYTPEHHETO OTPaKEHUS

https://m.edsoo.ru/bc2e55¢cd

Pemenue 3agau Ha npruMeHeHE

bubmuoreka [JOK

67
3aKOHOB OTPAXKEHUS U TIPEIIOMIICHUS hitps://m.edsoo.r/49d830a9
cBeTa
Xona nydeit B mpusme. Jlucnepcus
. bubmuoreka [JOK
68 cBeta. ClIOKHEBINA cocTaB 0eI0ro cBera.
https://m.edsoo.ru/d8elc3be
et
69 JIun3el. DOKyCHOE paCCTOSTHUE U bu6muoreka [IOK
OIITHUECKAasl CUJIa JIMH3EI https://m.edsoo.ru/60441359
70 ITocTpoenue n3o0pakeHHii B TMH3aX U bu6nuoreka IIOK
HUX CUCTeMaX. YBeJIMUCHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 N300paKEHU, TOIYYAEMBIX C bubmmorexa LOK
p ’ y https://m.edsoo.ru/5a868109
HOMOIIBIO JIUH3
72 I'ma3 xak onTuueckas cucreMa bubmmorexa LOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenesnst
73 OPUMEHUMOCTH T€OMETPHUUECKON bubmmorexa LOK
p p https://m.edsoo.ru/cd174a10
ONTUKH
74 CKOpOCTh CBETa U METOJIBI €€ bu6mmoreka [JOK
U3MEpPEHUs https://m.edsoo.ru/f32aab06
bubmunoreka [JOK
75
Jlucniepcus caeta https://m.edsoo.ru/lel6ccbe
bubnnorexa IIOK
76 HNutepdepennus ceeta nommoreka [

https://m.edsoo.ru/5fc0c638
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KorepeHtHble HICTOUHUKH. Y CIIOBUS

bu6mmoreka [IOK

77 0
HADTIONCHIA MAKCHMYMOB 1 https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bu6mmoreka [IOK
78 P
CHicHHE a1t https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
79 IT
PHMEHCHHE HHTEphepeHItn https://m.edso00.1ru/668edbe8
bu6mmoreka [IOK
80
Audpaxuus caera https://m.edsoo.ru/12ed04b5
81 JudpakimonHas pemeéTka. Y cioBue bu6nuoreka IIOK
HAOII0/IEHUS TTIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [JOK
82 Pemerue sanau https://m.edsoo.ru/d58c411a
23 [TonepedyHOCTh CBETOBBIX BOJIH. bu6nuoreka IIOK
[Tonspusanus csera https://m.edsoo.ru/e9890fe9
bu6mmoreka [JOK
84 Pemerue sanau https://m.edsoo0.ru/c56¢8158
85 CBeToBbIC ABJICHUS B IPUPO/IC bubmorexa [OK
PHpOA https://m.edsoo.ru/0b36363d
26 O06001IeHNEe U CUCTEMATU3ALIHS bubnuorexa [JOK
3HaHU# 1Mo Teme "OnTuka" https://m.edsoo.ru/8a14748b
27 KonTponbhas pabota no teme bubnuorexa [JOK
«OnTukay» https://m.edsoo.ru/82315dd4
['panu1Bl TPUMEHUMOCTH
28 KJIACCHYECKOW MEXaHUKH. 3aKOHBI bubmmoreka [JOK
JJIEKTPOAUHAMUKYU U TIPUHIIUAT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH
89 [MocTynathl crielaibHON TEOPUH bubnunoreka [IOK
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https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/3061de2b

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/c56f05¢cb

IIpocTpaHCTBEHHO-BPEMEHHOM
untepsai. [Ipeobpazosanus Jlopenna.
YcnoBue NpUYNHHOCTH.

bu6mmoreka [JOK

90
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyieHre BpeMEHH B COKpaIlleHne
JUTAHBI
01 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM bu6mmoreka [JOK
YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs13p Macchl € 3HEPTUEN U
92 HUMITYJIbCOM PEIIITUBUCTCKON YaCTHUIII Bubmorexa IIOK
y p ’ https://m.edsoo.ru/b6258ffa
DHeprus NoKos
93 PaBHOBeCHOE TEMIOBOE M3ITyUEHUE bubmorexa TIOK
y https://m.edsoo.ru/f54035a5
bu6moreka [JOK
94 3 B
AKOH CMETHeHHA BHa https://m.edsoo.ru/1¢c5ff752
95 I'umoTesa M. Ilnanka o kBaHTax. bubmuoreka [JOK
DOTOHEI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
96 OHe
HEPIA M HMIIYTC QOTOHa https://m.edsoo.ru/7fb307ec
97 ®otorddext. OnpiTer A. T bubnuoreka LIOK
CroneroBa. 3akoHsl hoTor(PdexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DiHIITEWHA 7151
98 ¢doroapdekra. "Kpacnas rpanuna” bubmorexa [OK
- op P https://m.edsoo.ru/01ef4556
¢dorospdexra
99 Hanenue cBera. Onbitsl [1. H. but6mmoreka [IOK
JleOeneBa https://m.eds00.1u/64b4966
100 BonHoBBIE CBOMCTBA YacTHIT bu6mmoreka [JOK



https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/7fb307ec
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https://m.edsoo.ru/f59cfcec

Bounnbl ne bpoiina. [[nmuHa BoaHBI e

bubnuoreka [JOK

1ol bpoiist u pasmeps! 06HavCTH https://m.edsoo.ru/5df8bafl
JIOKQJIM3ALMK IBUKYIIEHCSA YaCTHUIIBI
102 KopmyckynsipHO-BOJIHOBOU Ayaln3m bubmmorexa [JOK
PHyCKYIIAD Y https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTpOHOB Ha bubnuoreka LIOK
KpHUcCTajjiax https://m.edsoo.ru/30dbal8¢c
Cnenuduka u3MepeHU B MUKPOMUPE.
104 COO”IFIHS)IHGHI/HI HeI())n e CJ‘IéHH(I))CTef/'Ip bubmorexa OK
. et https://m.edsoo.ru/65783dec
I'eitzendepra
bu6moreka [JOK
1 P
05 CUICHHE rpaduiecKux 321 https://m.edsoo.ru/e70195bd
" bubmmoreka [{JOK
1 P
06 CHICHHE PACHCTHRIX 33124 https://m.edsoo.ru/ee9b3182
Kontponbnas paboTa mo TeMam: Eu 110K
nOIMOTEKA
1 n T n HK _
07 OCHOBHvC 0", pryCKyHﬂpHo https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaiu3M
OnbIThI 110 UCCIEAOBAHNIO CTPOEHUS
108 aroma. [Imanerapras Moaeab aToMa bubmorexa OK
) P A https://m.edsoo.ru/312b750a
Pezepdopna
bub6mmoreka [JOK
1 I1 b
09 OcTyTatht bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE# bu6mmoreka [JOK
SHEPTUM aTOMa BOJIOPOAa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJEHHOE bubnuoreka LIOK
HU3JIyYEHHUE CBETA https://m.edsoo.ru/f945d85¢c
112 Jlazep bu6mmoreka [IOK



https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/cf74b11a
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https://m.edsoo.ru/2288a0c4

113

Hyxknonnas Mmogens sigpa
I'eitzen6epra-MBanenko. 3apsg u
MaccoBO€ YHCIIO sapa. M30Tomsl.
PagnoakTHBHOCTE

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

114

3aKoH paJiMOaKTUBHOTO pacmaja.
CBoiicTBa HOHU3UPYIOIIETO
n3nydeHus. Bnusaaue
PaZOaKTUBHOCTH Ha )KUBBIE
opranu3Mmsbl. JlozumeTpus

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

115

DHeprus cBA3M HyKJIOHOB B S7pE.
Anepusie cunbl. JledekT Macchl sapa.
SAnepHsle peakuuu. SnepHele
peaktopsl. [IpoGremMbl yrpaBisieMoro
TEPMOSIZIEPHOIO CHHTE3A.
DKOJIOrM4ecKHe acleKThl pa3BUTHSA
SIIEPHOM SHEPTEeTUKHU

bu6moreka [JOK
https://m.edsoo.ru/ff1758d0

116

Mertobl perucTpauu u

HCCIICA0OBAHMUA SJICMCHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJECHCTBUSL.
Bapuonbl, ME30HBI 1 JICITOHHI.
[Ipencrasnenune o CranmapTHOM
Mozenu. KBapk-TiirooHHAst MOJIETh
aJpOHOB

bu6moreka [JOK
https://m.edsoo.ru/lac08as5h

117

®dusuka 3a npenenamu CTaHIapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuncTBo dusznueckoit
KapTUHBI MUpa

bub6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

OTaIesl Pa3BUTHA aCTPOHOMUMU.

bu6mmoreka [JOK



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/34ada5de

3HayeHHUe aCTPOHOMHH

https://m.edsoo.ru/ad73e145

[TpruMeHNMOCTD 3aKOHOB (PU3HUKH IS
O0O0BSICHEHUSI IPUPOBI KOCMHUUECKHUX

bu6moreka [JOK

119
00BeKTOB. MeTO/IbI aCTPOHOMHUYECKHUX https://m.edsoo.ru/39¢44028
HCCIIeJOBAaHNN
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIBI, PAAUOTEIECKOIEI bubmmorexa I1OK
- badl ’ https://m.edsoo.ru/4877aale
BHeaTMOc(epHast aCTPOHOMUS
Bun 38é3anoro neda. Co3sesnus,
121 SIpDKHUE 3BE3]IbI, IIJIAHETHI, UX BUAUMOE bubmmorexa TIOK
p AR ’ A https://m.edsoo.ru/aac588eb
NBIDKEHUE
Comnaeunas cuctema. ComHie.
122 CoinHeuHast akTUBHOCTE. MICTOUHUK bubmmorexa TIOK
o https://m.edsoo.ru/22748eb4
sHepruu CoJiHLA U 3BE3]
3BE3/bI, NX OCHOBHEIC
123 XapaKTepUCTUKHU. [[narpamma bu6morexa TIOK
| P p . p .\ https://m.edsoo.ru/42169944
CIIEKTpabHBIN KJIACC — CBETUMOCTD
124 3Be3bI TIaBHOM MOCIIE0BATEIILHOCTH bubmmorexa TIOK
A 8 https://m.edsoo.ru/b3cb766¢
BuyTpennee crpoenue 3BE311.
125 CoBpeMeHHbIE TPEICTABICHUS O bubnuorexa [JOK
MPOUCXO0XKACHUU 1 3BOJOIMK CoJlHIIa https://m.edsoo.ru/d09da494
U 3BE31. DTallbl )KU3HHU 3BE3]
Muieunsbiii [1yTe — Hama ["anakTuka.
126 Tune! ramaxktuk. YEpHBIE OBIPHI B bubmmorexa TIOK
- ep JIBIP https://m.edsoo.ru/7cd10a0a
SIIpax TajakTHK
127 Bcenennas. Paciimpenue BeeneHHOM. bubnuoreka [JOK

3akon Xa66sa. Teopus bomwioro

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



https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/42169944
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/39c44028
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https://m.edsoo.ru/b3cb766c
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https://m.edsoo.ru/4877aa1e

B3pbIBa. PennkroBoe usiydyenue

128

MacmrabHas cTpykTrypa BeenenHoil.
MeraranakTuka

bu6moreka [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie npobieMbl acTpOHOMUHU

bub6mmoreka [JOK
https://m.edsoo.ru/d37d91ffe

130

@U3HYECKUI IPAKTUKYM 110 TEME
"WcciienoBaHNe MAarHUTHOTO I10JIS
MMOCTOSSHHBIX MArHUTOB' MIIA
"UcciienoBaHue CBOMCTB
(dheppoMarueTukoB" UM
"HccnenoBanne IeiCTBUS
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"

bub6mmoreka [JOK
https://m.edsoo.ru/67361aef

131

@U3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMrepa" niu
"N3y4yeHne 3aBUCUIMOCTH CHJIBI
Amriepa OT cuiibl ToKa" Win
"OnpeneneHne MarHUTHOW WHIYKITAN
Ha OCHOBE M3MepeHus cuibl Ammnepa”

bub6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

132

@U3HYECKUI IPAKTUKYM 110 TEME
"HccnenoBanue sBICHUS
AJIEKTPOMAarHUTHOW MHAYKIMU" WK
"OnpeneneHre HHIYKIUN BUXPEBOTO
MarHMTHOTO MOJs"

https://m.edsoo.ru/c36658da

133

@uU3HYECKUM IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS
camouHaykiuu" win "Coopka Mojienu
AJIEKTPOMAarHuTHOro reHeparopa’

bu6mmoreka [JOK
https://m.edsoo.ru/b81fb6391



https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/d37d9ffe

134

OU3NYECKUI TPAKTHUKYM I10 TEME
"U3mepenue neproia CBOOOTHBIX
KOJIeOaHU HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

bubmuoreka [JOK
https://m.edsoo.ru/5d159d35

135

@uU3HYECKUI MPAKTUKYM 110 TEME
"[IpeobpazoBaHme YHEPTUU B
MPY’KUHHOM MasTHHKE"

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

136

@U3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepes MOCJIeJ0BATEIbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTylIKy U pe3uctop"”
wiu "HccnenoBanue paboTs
HMCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOT0 TOKa"

bu6moreka [JOK
https://m.edsoo.ru/89dc2d90

137

@U3HYECKUI IPAKTUKYM 110 TEME
"N3yuyeHue napameTpoB 3ByKOBOM
BOJIHBI"

bub6mmoreka [JOK
https://m.edsoo.ru/b100661a

138

@u3HYECKU IPAKTUKYM 110 TEME
"N3mepenue nokasaTesns NpeaoMICHUs
crexna" i "llomyuenue
N300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKayia v JUH3bI"

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

139

@u3HYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUJIKHUX JIMH3)" Win
"N3mepenne pOKyCHOTO pacCTOSHHS
paccerBaronIMX JUH3"

bubnuoreka [JOK
https://m.edsoo.ru/b879{b3f

140

DU3NYECKUI TPAKTUKYM T10 TEME

bu6mmoreka [IOK



https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/a28026bd

"Habmonenue nudpakmnmm,
nHTEepEPEHITNN U TIOJIIPU3AIIT
cBeTa"

https://m.edsoo.ru/8b7ac737

141

@uU3HYECKUI MPAKTUKYM 110 TEME
"OrnpeneneHure UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHUIl (110
¢doTtorpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM T110J1e)"

bubmuoreka [JOK
https://m.eds00.1ru/63756c¢47

142

@uU3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue noctossHHOM [1nanka Ha
OCHOBe ucclienoBanus poroaddexra"
win "HccnenoBanue 3aBUCUMOCTH
CHWJIbI TOKA Yepe3 CBETO/INO0/ OT
HarnpsokeHus"

bub6mmoreka [JOK
https://m.edsoo.ru/eb916182

143

@U3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa
pa3peKeHHOT0 aTOMapHOIo BOJOpoa
1 U3MepeHue nocrosiHHoi Pundepra”

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

144

@uU3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue painoakKTUBHOTO
¢doHa ¢ ucnoap30BaHNEM J103UMeETpa”
nnu "M3ydenune nornomenus 6era-
4acTHULl aTIOMUHHEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabe6be

145

@u3HYECKUI IPAKTUKYM 110 TEME
"HaOnroaenus 38€31HOT0 HEOa
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH 11 ONIPEACIICHUS
IIOJIOKEHHUS HEOCCHBIX 00BEKTOB Ha

bub6mmoreka [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/c3dabe6e

KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aust CeBepHOro MoMymapus u
spkue 38E361" win "HaOmrogeHus B
teneckorn JIyHbI, TUIaHeT, TyMaHHOCTEH
U 3BE3IHBIX CKOIUICHUN"

O00011IeHNE U CUCTEMATHU3ALUS
3HaHUU. Ponb GU3HUKHN U aCTPOHOMHH B

. . bu6mmoreka [JOK
146 9KOHOMHYECKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COIMAIBHON 1 ATUYECKOH cepax
JeSATETLHOCTH YeJIOBEKa
O06001IeHne U CUCTEMATU3AIIHS
147 3HaHuil. Poss 1 MecTo pu3nuku u bu6mmoreka [JOK
ACTPOHOMHU B COBPEMEHHON HAy4YHOHN https://m.edsoo.ru/18f19f7¢c
KapTHUHE MHpa
O06o001IeHre U cUCTeMaTH3aIUs
3HaHui. Ponb ¢pusnueckoil reopuu B
OPMHPOBAHUH MPEACTABICHUH O
148 ingnqelzmoﬁ Ka TEIHe MHpa, MECTO bubmmorexa LIOK
1 ap pa, htps://m.edsoo.ru/c7d400f4
(bu3nyecKoil KapTUHBI MUpa B 0011IEM
PAIY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJICTABICHUN O IPUPOJIC
149 O06001IeHNE U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O060011IeHNE U CUCTEMATU3ALIHS bubmuoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011IeHIE U CUCTEMATHU3ALUS bu6mmoreka [JOK
3HaHui no teme "J{uHamuka" https://m.edsoo.ru/2dfbafcs
152 O600IIeHrE ¥ CHCTEMATH3AIIHS bubmroreka ITOK



https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
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3HaHui o Teme "CTaTuka TBep10ro

https://m.edsoo.ru/3cca482e

Tema"
O00011IeHNE U CUCTEMAaTHU3ALUS Bt OK
. K
153 3HaHUH 10 TeMe "3aKOHbI COXPAaHEHUs nomroreka L
— https://m.edsoo.ru/32a4d1a0
O0001IeHNE U CUCTEMATH3ALUS Eu6 OK
154 3HaHu# 110 TeMe "OCHOBEI htI‘/[I H;IOTe;(a 1 ledd40ca8
. ps://m.edsoo.ru/e ca
MOJIEKYJISIPHO-KUHETHUECKON Teopun”
O00011IeHNE U CHCTEMATH3ALUS - OK
. 10N
155 3HaHui 110 TeMe "TepMoauHaMUKa. oreka L{
| https://m.edsoo.ru/c63f7¢10
TennoBble MaIIUHEL
O00011IeHIE U CUCTEMATHU3ALUS
156 3HaHUU 10 TeMe "ArperaTHble bu6nuoreka IIOK
cocTosgHU BeniecTBa. Pa30BLIE https://m.edsoo.ru/1d36b5b1
nepexonnr”
O06001IeHrEe ¥ cucTeEMaTU3alusI Eus OK
. )it
157 3HAHUM MO TeMe "DNeKTpuIecKoe auorexa L
Hore" https://m.edsoo.ru/3bf0def9
O0001IeHrEe ¥ cUCTEMAaTH3aIII Eu OK
. . HOINOTEK
158 3HaHUH 110 TeMe "TloCcTOSTHHBIN amotexa I
. " https://m.edsoo.ru/71453ee6
AIEKTPUIECKUH TOK
O00011IeHNE U CUCTEMATH3AIUS Bt OK
159 3HaHui 1o TeMe "TOKHU B pa3IuyHbIX nomorexa I
cpeax” https://m.edsoo.ru/3d40077a
160 O06001IeHNE U CUCTEMATU3ALIHS bubnuoreka [JOK
3HaHUH 110 TeMe "MaruutHoe noJie" https://m.edsoo.ru/3b4c06ae
161 PesepBHrIiil ypok. O600IIeHNE 1 bu6mmoreka [JOK

CucTeMaTHu3anusi 3HAHUH TI0 TEME

https://m.edso0.1ru/053e2248
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https://m.edsoo.ru/71453ee6
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"OnekTpoMarHuTHas UHAYKIuUA"

PesepBubIil ypok. O60011eHIE 1

162 cucTeMaTu3alys 3HaHU 10 TeEME bubmmorexa IIOK
8 https://m.edsoo.ru/d6310bfd
"Mexannyeckue Koinedanus"
PesepBusblil ypok. O000ImIEHNE 1
163 CI/ICTIC)MaTI/ISZ.]pI/DI 3HAHUH 110 TEME bubmmorexa IIOK
. https://m.edsoo.ru/5e2bb&3d
"JeKTpoMarHuTHeIe KoseOanus"
PesepBHrlit ypok. O6001eHNE 1
164 CHUCTEMAaTHU3allNs 3HAHWUM 110 TEME bubnuorexa [JOK
"MexaHUYECKUE U 2JIEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJTHBEI"
PesepBusblil ypok. O000MIEHNE 1
165 CI/ICTre)MaTma}l]pHﬂ 3HAHUH I10 TEME bubmmorexa TIOK
" " 1 https://m.edsoo.ru/52ad1603
Omnruka
PesepsuEblil ypok. O000IIEHNE U
166 CHCTIe)MaTHSZpHH 3HAHUHU 110 TEME bubmmorexa LOK
5 https://m.edsoo.ru/5beclc65
"OcHoBrl CTO"
Pesepsusblil ypok. O000IIEHNE 1
167 CI/ICTl:e)MaTI/I?;ZpI/IH 3HAHUH II0 TeEME bubmorexa HOK
" 1 g " https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOM Tyaiu3m
Pesepsurblil ypok. O000IIEHNE 1
168 CI/ICTIG)MaTI/ISZPI/IH 3HAHUH 110 TEME bubmmorexa LIOK
8 https://m.edsoo.ru/1f511654
"®duzuka aroma"
PesepBHeIit ypok. O600mIeHNHE 1
169 CHUCTeMaTH3aIis 3HAHUH 110 TeMe bubnuoreka [JOK
"®u3uKa aTOMHOTO A1pa U https://m.edsoo.ru/905¢5¢ce0
3J€MEHTapHbIX YacTull"
170 PesepBHrlit ypok. O600111eHNE U bu6mmoteka [IOK
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https://m.edsoo.ru/1f511654
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/5bec1c65
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CHCTEMaTH3allus 3HAHHUI TI0 TeMe
"SnemMeHTs! acTpopu3uku"

https://m.edsoo.ru/2bftb94c

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

170

16



https://m.edsoo.ru/2bffb94c




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






