MapamoHoBa Jlapuca
HuvkonaesHa
A noaTeepxaato 3TOT JOKYMEHT

e JAOcTOBepAIOLCH MUHUCTEPCTBO ITPOCBEILEHNS POCCUNCKON ®EJEPALIU
2024.08.28 11:58:44+05'00"
OpraH MECTHOT'O CaMOYIIPaBJICHUS
«Ynpasnerue odpazoBanus KameHck — YpabCKOro ropoCKOro OKpyra»

MyHuIHIIaaIbHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
«Cpennsis mkoia Ne 25 ¢ yriyOieHHBIM U3y4eHHEM OTICIBbHBIX MPEIMETOBY
(Cpennss mkoma Ne 25)

ITPUHSATO: YTBEPXIEHO:
Ilemarornueckum COBETOM npuka3om aupekropa Cpeaneit
Cpenneit mkossl Ne 25 mKkoJel Ne 25
[Ipotokom ot 28.08.2024 r. Ne 1 ot 28.08.2024 . Ne 231-0o1

PABOYASA ITPOT'PAMMA

(ID 6110264)

yueOHoro npeamera «®@usuka. YriayoJaEéHHbIH YPOBEHb)
1151 ooyuaromuxcest 10 — 11 kiraccos

KameHnck — YpanbCkuil ropoJICKON OKPYT

2024-2025 yu.r.



INOACHUTEJIBHASA 3AIINCKA

[IporpaMmma mo ¢Qu3uke Ha YpPOBHE CcpeAaHero oOmero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKCHWNM W TPeOOBaHWI K pe3yiabTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeacTaBieHHbIx B PI'OC COO, a takxe
c yu€roM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenmuu
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoit @enepanuu, peaau3yoluXx OCHOBHbBIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[IporpamMma no ¢usnke onpeaenseT 00s13aTeNbHOE MPEAMETHOE COJIEpPKaHue,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKK y4eOHOro Tmpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIMXCH.
[IporpamMma 1o ¢u3uke AaéT TMpeACTaBICHHE O LEJIX, COACpKaHWM, OOIIei
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npenMera «Pu3nka» Ha yriryoJIEHHOM ypOBHE.

N3ydenne kypca (pu3uKu yriayOJIEHHOTO YPOBHSI ITO3BOJISIET PEan30BaATh
3aa4 MPO(PECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHHE YCIOBHM IS
NPOSIBIICHUSI CBOMX HWHTEIUICKTYadbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OoOy4aroluMcsi, KOTOpble HEOOXOAWMBI [l TMPOJOJDKEHUS oOpa3oBaHMs B
OpraHu3alMsIX MPOPECCHOHATBHOIO OO0pa30BaHMs IO PA3IUYHBIM  (U3HUKO-
TEXHUYECKUM U HH)KEHEPHBIM CTICIIMATEHOCTSIM.

B mnporpamme mo ¢u3uMKe OmpeAensoTcs IUTAHUPYEMbIE pe3yJIbTaThl
OCBOECHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METamnpeMETHBIM H TPEAMETHBIM pe3yJabTaTaM OOydYaloIIUXCsl, OCBOMBIINX
nporpaMmmy 1o Qpu3nke Ha YPOBHE CpeAHEro o011ero oopa3zoBaHus Ha yriryOJaeHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESATEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3uKe BKIIOYACT:

— TUIAHUPYEMbI€ PE3yJbTaThl OCBOCHUS Kypca (U3MKKH Ha YriayOiaEéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTATHI 110 To1aM 00yUeHUS;

— cojepkaHue yueOHoro npeamMera « Ousukay 1o rojgam o0ydeHusl.

[Iporpamma 10 (QuU3MKE HMEET NPUMEPHBIA XapakKTep U MOXKET OBITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX TPOTPaMM.

[TporpamMma 1o ¢u3MKe He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTEIEH U
MPEIOCTaBIACT BO3MOXKHOCTH IS peaju3allid  Pa3IUYHbIX METOJUYECKHUX
MOJIXOJIOB K TPEMOAaBaHWI0 (U3UKK Ha YIIIyONEHHOM YpOBHE MpPH YCIOBHU
COXpaHEeHUs 00s3aTeTbHOM YacTH COIEPKaHUS Kypca.

dusuka Kak Hayka o HauOoJjiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHUM 00 okpykatoiieMm mupe. LIIKonpHBIN Kype PU3HKU — CUCTEMOOOPA3yIONTUA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHEeHHE (U3NYECKUX 3HAHWM OMpPENeIniio XapakTep M OypHOE pa3BHUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYCHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCHUT OCHOBHOW BKJIaJ B ()OPMHPOBAHNE €CTECTBCHHO-HAYYHOU KapTHHBI MHPA
oOy4arorierocs, B pOpMHUPOBAHNE YMEHHUI MPUMEHSTh HAYIHBIA METOJ ITO3HAHMSI
MIPY BBIMIOJTHEHUU MU YUE€OHBIX UCCIICTOBAHHM.

B ocHOBY Kypca (¢hu3uKy Ha ypoBHE Cpe/iHero o01iero oopa3oBaHus MOJI0XKEH
PAIl Uael, KOTOPhIE MOKHO PACCMATPUBATh KAK MIPUHLIUIIBI €T0 OCTPOEHUS.

Hoesa uyenocmuocmu. B COOTBETCTBUM C HEW KypC SBIAETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoen z2enepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (U3HUKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsIETCS
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSAX MATEpHUH, BEIIESCTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanus INPEANOIaracT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(buU3MKHU C pa3BUTHEM OOLIECTBA, a TAK)XKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y HKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoen npuxnaonoit nanpaenennocmu. Kypc dhuzuku yriay0aEHHOTO ypOBHS
MpEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTMYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3Kkonocusauyuu peanusyeTcsi NOCPEICTBOM BBEIECHHS JJIEMEHTOB
COJIepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKMM TMpo0jemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHM, a TaKkKe OOCYXICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHMe cofepKaHus MPOTPAMMbI MO (PU3HUKE JTOHKHO OBITH MMOCTPOEHO Ha
MPUHITUIIAX CHCTEMHO-IEATEeILHOCTHOTO moaxoaa. Jins ¢usuku peamuzamms 3THUX
MIPUHITUTIOB 0a3MpyeTCsl Ha MCIOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBytolero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENBHOTO YUYEHMYECKOTO JSKCIEpPUMEHTA,
BKJIIOYAIONIETO (POHTAIBHBIE YYEHUUYECKHE OMBITHI MpPU HU3YYEHUHU HOBOTO
MaTtepuana, JabopaTopHble paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco0a peanusaiuu Gu3nuecKoro npakTukyma. B nepBom ciyyae npakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kimaccoB, auOO MOCjE MEPBOTO M BTOPOTO
MOJIYTOJUN B KaXKIOM M3 3TUX KjaccoB. BTopoil ciocod — 3To mHTerpanus padbor
MPaKTUKyMa B CHCTEMY JIa0OPATOPHBIX PadOT, KOTOPHIE MPOBOSATCS B MPOIECCE
nu3ydeHus: pazzuena (temsl). [Ipu sTomM moj paboTamMm TpakTUKyMa MOHHUMAETCS
CaMOCTOATENILHOE  HCCIEOBaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBON MHCTPYKIIHH.

B mporpamMe mo (Qusumke cucreMa YYCHHYECKOTO OSKCIEPHMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHa €IWHBIM MepedHeM. Bribop
TEMAaTUKH JJIS 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHHKaMU 00pa30BaTEIbLHOTO MpoIlecca UCXO0/Id U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAHUPOBAHUSI W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYyYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMbIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTMBITOB IO MPOBEPKE NPEIIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yAeNsIeTCs PeIICHUI0 PACUETHBIX M KaYeCTBEHHBIX 33/1a4.
[Tpu >TOM n1J1s1 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7[a4M C SIBHO 33JIaHHOMN
Y HESIBHO 33J]JaHHOM (PU3MYECKON MOJIEINbIO, TTO3BOJISIIOLINE MPUMEHSATh U3YUEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJIHOrO pasjesia Kypca, TaKk U HHTErpUpys
MpUMEHEHUE 3HAaHUW U3 Pa3HbIX pa3/ieioB. st kKaueCTBEHHBIX 3a71a4 PUOPUTETOM
SBJIAIOTCS 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHue TNPOTEKAHUS (PU3NUECKHUX
SBJICHUW U TIPOIIECCOB B OKPY’KArOUIEH JKU3HU, TpeOyroiue BbiOopa (Hu3anyeckoi
MOJIEJIH JJII CUTYaIlMU PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusimu PI'OC COO k marepuansbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBHIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [JIsi BBIMOJHEHUS YKa3aHHBIX B MporpamMMme 1o
bu3HMKe YYEHUYECKUX OIBITOB, 1a00PaTOPHBIX pabOT M pabOT MPAKTUKYMa, a TAKKE
JIEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JlemoHCTpanimonHoe obOopynoBanue (GopMupyeTcs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ¥  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TIPUMECHECHHM.

JlaGopatopHoe 00OpyJI0OBaHHE JI YYCHUYECKUX TMPAKTHYECKUX pPadboT
dbopmupyeTcsi B BHJE TEMAaTHUYECKUX KOMIUJIEKTOB W OOECleuruBaeTCs B pacuére
OJIHOTO KOMILJIEKTa Ha JABYyX oOOydarommuxcs. TeMaTuueckue KOMIUIEKTHI
7a060paTOPHOTO O00OPYNOBaHUS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM



WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU I1IEJISIMU U3y4€HUs] PU3UKHU B 0011eM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHWEe WHTEpPECa W CTPEMIICHHS OOYYarOMMXCS K HAYIHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUN O HAYyYHOM METOJI€ MO3HAaHMS U (popMUpOBaHHE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHupOBaHrE HAYYHOTO MHUPOBO33PEHUS KaK pe3ybTaTa U3ydeHHUSI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHrE YMEHHUIN OOBICHSTH SIBJICHHS C UCIIOJIb30BAaHUEM (PU3UUYECKHUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE MPEACTABICHUN O poiu (U3MKU JJIs1 Pa3BUTUS APYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUIA;

pa3BUTHE  TMPEACTABICHHUM O  BO3MOXHBIX  chepax  Oymymieit
poecCHOHANILHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHre 3THX LeJed 00ecreunBaeTCsl PEIICHHEM CIEeYIOIUX 3a/1a4y B
npoIiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMbI 3HaHUN 00 OOIIMX (PU3UUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKH;

dbopMupoBaHrUE YMEHUM MPUMEHSITh TEOPETUUYECKUE 3HAHUS 11T OOBSICHEHUS
bu3nYecKUX SIBICHUNW B MPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIOCOOOB pEIIEeHUs Pa3IMYHBIX 3a/ad C SBHO 3aJlaHHOU
bu3nuecKoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyeckoil MoJeNd, aJIeKBaTHOW YCIOBUSIM 3aJaud, B TOM YHCJE 3ajad
WHXEHEPHOI'0 XapaKTepa;

NoOHUMaHUEe (U3UYECKUX OCHOB U TPUHIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS W TMPOBEACHUS
bU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

CO3/IaHUE YCJIOBHUM JJIsi Pa3BUTHS YMEHHH IPOEKTHO-UCCIIENOBATEIbCKOU,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BUTHE UHTEpeca K chepaM mpodecCUuoHaATbHON AeATeIbHOCTH, CBSI3aHHOM
¢ (pUBHKOM.



B coorBerctBun ¢ TtpeboBaHusiMu PI'OC COO yrinyOGn€HHBIH ypOBEHB
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyudenue ¢usuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPETHETO OOIIETOo
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamme mno (usuke mnepeueHb TabOpaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
MPOBEJCHUSI J1a0OpaTOPHBIX pPabOT U OMNBITOB C YYETOM HHIUBUIYATbHBIX
O0COOCHHOCTEH 00yJaroInuXCsl.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. HayyHnblid MeTO/ MO3HAHMS IPUPOBL.

®uznka — QpyHAaMEHTAIbHAS HayKa O npupojie. HaydHblil MeTo mO3HaHUS U
METO/Ibl UCCIIEI0BaHNS (PU3NYECKUX SIBJICHUM.

DKCHEepUMEHT M Teopus B Ipolecce Mo3HaHus npupoiasl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CriocoObl M3MepeHuss (PU3NYECKUX BEIWYUH (AaHAJIOTOBBIE M IU(POBBIE
U3MEPUTEIIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[lorpemnoctT  u3MepeHHt  (u3Hueckux BenWyuH (abcomoTHAasE U
OTHOCHUTEJIbHAs).

MonenupoBanue GU3NUECKUX SBJICHUN U MPOLECCOB (MaTepualibHasl TOUKA,
aOCOJIIOTHO TBEPAOE TEINO, UACANIbHAS KUAKOCTb, UICANIbHBIN I'a3, TOUSUHBIH 3apsiy).
['unore3a. PU3NYECKHI 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH. PU3NYECKAs TEOPUS.

Ponbs u Mecto pusuku B HOpMUPOBAHMHM COBPEMEHHON HAyYHOW KAPTHHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, npaKMUKym.

N3mepeHne cuiibl TOKa M HANpPsDKEHWUS B LENH IMOCTOSHHOIO TOKA IpH
MOMOILY aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ U(ppoBoil naboparopueit o ¢usuke. [Ipumepsl n3mMepeHus
(bu3nyeCKUX BEMYHH MIPU MOMOIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBMxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHKCHUSI.
Cucrema oTcyéra.

[Ipsimast m oOpaTHas 3a1a4 MEXaHUKHU.

Pannyc-BekTop MaTepHalibHOM TOYKH, €ro MNPOEKIMH Ha OCHU CHUCTEMBbI
KoopauHat. TpaekTopus.

[Tepemelnienue, CKOpoCTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAs CKOPOCTbH) U
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE IIPSMOIMHENHOE IBH)KEHUE. 3aBUCUMOCTh
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduky.

CBobOoHOe majzeHue. YCKOpeHHe CBOOOAHOro majacHus. JIBMKeHHE Tera,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



KpuBonuneitnoe jaBwxeHue. JIBUXKEHHME MATEpUAIbHOW TOYKH IO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m wactora oOparieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIHIOMETP,
JBH>)KECHUE CHAPSAJIOB, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE TIEPEAAYH, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopeinb cucTeMbl OTCUETA, WILTIOCTPAL KUHEMAaTHYECKUX XAPAKTEPUCTUK
JIBYDKCHUSL.

CniocoObl uccien0BaHusl TBUKEHU.

NtrocTpanus npeaeinbHoro Nepexoia U N3MEpeHHe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHye ABUKEHUM C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Taenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmtonenue nBukeHUs Tena, OpPOLIEHHOIO MOJ YIiOM K TOPU30HTY H
TOPU30HTAJIBHO.

HanpasneHnue cKOpoCcTH Ipu ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHue myTen, TPAEKTOPUHM, CKOPOCTEN IBUKEHUS OJTHOTO M TOTO 7K€ Tela
B Pa3HBIX CUCTEMaX OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3yyeHne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 OMpPEIeIeHUs MTHOBEHHOM
CKOPOCTH.

N3mepenne yCKOpeHUs Mpu NPSMOJIMHEMHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTM OT BPEMEHU INPU PaBHOYCKOPEHHOM
JIBHOKCHUU.

N3mepenne  yckopeHuss ~ CBOOOJHOro  majaeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

N3yuenne pABuKEHUS Tena, OpOIIEHHOTrO TOpU30HTAIbHO. IIpoBepka
TUIIOTE3bI O MPAMOU MPONOPLIMOHAIBHON 3aBUCUMOCTH MEXAY JaJbHOCTHIO MOJIETA
Y HA4aJIbHOM CKOPOCTHIO TENA.

N3yuenne ABMKEHUS Tejla MO OKPY)KHOCTH C TOCTOSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NEpHOJa OOpaleHHsi KOHHYECKOr0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. Jlunamuxa.



IlepBoiii 3axkoH Hprorona. MHepumanpHbie cuCTEMbl OTCYETA. [IpuHIMIT
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca tena. Cuna. [IpuHUIuUI Cynepro3uiyy Cull.

Bropoi 3akoH HproTOHa 1151 MaTepruaabHON TOUKHU.

Tpernii 3ak0H Hpr0TOHA 1JIs1 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHsS. OKBUBAJEHTHOCTh TI'PABUTALMOHHOW U
WHEPTHOM MAaCCBI.

Cuna TsbkecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAaJE€HUS OT BBICOTHI
HaJ[ TOBEPXHOCTHIO TUIAHETHI M OT Teorpaduueckoii mupoThl. /[BrkeHne HeOECHBIX
TeJ U UX CNyTHUKOB. 3akoHbl Kennepa. [lepBasg kocmuyeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, nBMXKylierocs ¢
YCKOPEHHUEM.

Cuna tpenusa. Cyxoe Tpenune. CHiia TPEHHS CKOJBXKEHUSA U CUJIAa TPEHHUS
nokosi. Koaddumment tpenus. Cuiia cOMpOTHUBIICHUS] TPU JBWKEHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTDb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenue. ['mapocrarnueckoe gapiuenue. Cuna Apxumena.

TexHU4ecKkre YCTPOWCTBA M TEXHOJOTHUYECKUE MPOLECCHI: MOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

HaGnronenue nBmkeHus Tell B MHEPIHAIBHBIX U HEMHEPIUATIbHBIX CUCTEMAX
OTCYETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kauenne nByX UWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHHE  paBHOJCUCTBYIOUIEH MPUIIOKEHHBIX K TeIy CHIl C
MPOM3BEICHUEM MACChHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIINUX B PE3yJIbTATE B3aUMOICHCTBUS TEIL.

HN3mepenune macc o B3anMOICMCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NTOABEME U TAJCHUH.

[HenTpoOeKHbIE MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmukKym.

N3mepenne paBHOACHCTBYIONICH CHJI MPHU JIBIDKCHUH OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3aBUCHUMOCTH BPEMEHM JBMIKEHHS Opycka Mo
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3SHHMKAIONIMX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT UX AchopMaIi.

W3yueHne NBMKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTOMN uepe3
JIETKUI OJIOK.

N3mepenne koddduimenTa TpeHus 1Mo BeJIWYUHE yTI0BOTO Kod(hduimerTa
3aBucHUMOCTH Frp(N).

WccnenoBanue aBuxkeHUs: Opycka Mo HaKJIOHHOM MJIOCKOCTH C IEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydenune nBMKEHUs Ipy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomoTHO TBEpAOe Teno. IloctynaTenbHoe W BpallaTelibHOE JIBHXKCHHE
TBEpHOro Tejaa. MOMEHT CHibl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

VY cioBust paBHOBECUS TBEPAOTO TENA.

YcroitunBoe, HeyCTOHYNBOE, O€3pa3IMIHOC PAaBHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOIMYECKHUE IIPOLIECCHI: KPOHIUTEHH,
CTPOUTEIIbHBIN KPaH, pelIETYAThIE KOHCTPYKLIHH.

JHemoncmpayuu.

VY ciioBusl paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

UccnenoBanne ycrmoBuil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILCHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB U PACUET CHII YIIPYTOCTH.

N3yuenune ycToOM4nBOCTU TBEPAOTO TENA, UMEIOLIETO TUIOIAb ONIOPBI.

Tema 4. 3akonvl coxpanenus 6 MexaHukxe.

Nmnynbec MaTepraibHOM TOUKHM, CHCTEMBI MATEpUANIBHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema O IBUKEHUU LIEHTPa Macc.

Nmnynbe cUIlbl U N3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MoMeHT uMItyjibca MaTepualibHOM TOYKHU. IIpeacraBieHue o coXpaHEeHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cumibl Ha MalloM W Ha KOHEYHOM IepemerieHuu. I 'padudeckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoIIHOCTb CHUJIBI.

Kunernueckass sHeprusi maTepualibHOM TOuku. TeopemMa 00 W3MEHEHHUU
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



IloTeHnmanbsHble W HENOTEHUMAaIbHbIE CHIbL. [lOoTeHLManpHas SHEPrHs.
[ToreHunanbHast sHEprus ynpyro aepopmupoBaHHOW NpykuHbl. [loTeHUManbHas
DHEPIHUs TeJla B OJHOPOJIHOM IpaBUTALMOHHOM noJie. [loTeHnnanpHas 3Heprus tena
B TPAaBUTALMOHHOM MOJi€ OJHOPOAHOro mapa (BHYTpH M BHe mapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TPEThsi KOCMUYECKasi CKOPOCTb.

CBs13b paOOTHI HEMOTEHLIMATIBHBIX CHJI C U3MEHEHUEM MEXaHUUECKON SHEPTUU
CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKON DHEPTHUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHenue bepHyum ajisi MaeanbHOM MKUJKOCTHU Kak CJEICTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHnYecKue yCTpONCTBA U TEXHOJIOIMYECKUE MPOLIECCHI: ABUKECHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOM, (PUTYPHOE KaTaHNUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE BUXKEHUE.

N3mepeHne MOIHOCTY CHUJIBI.

W3meHeHre sHepruM Teja MPU COBEPIICHUN PaOOTHI.

B3anmHble nmpeBpalieHuss KUHETUYECKOW W MOTEHIHWAIBHOW JHEPTUN IPHU
JEWCTBUU HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue dHepruu Npu cBOOOAHOM Ma/ICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomoi, npaKmMuKym.

N3mepenne nmnyiibca Tena no TOpMO3HOMY ITyTH.

N3mepenue cuiibl TATH, CKOPOCTH MOJIETTH AIEKTPOMOOMIISI U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

Hccenenoanue coOXpaHeHHs UMITYJIbCa IIPU YIIPYTOM B3aUMOJECHCTBUM.

N3MepeHne KHHETUYECKON YHEPTHUH TEJIA 10 TOPMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHHUS OTEHLIUAIbHON YHEPTUU MPY>KUHBI ¢ PaOOTOM CHIIBI
TPEHUs.

Onpenenenre pabOThl CHIIBI TPEHUS NPU JABIKEHUHU Teja MO HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Modgekyisipuasi pu3nka 1 TEpMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUl.

OcHOBHBIE TOJIOKEHUSI MOJEKYJsipHO-KHuHeTndecko teopun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3usa. bpoyHoBckoe nBrkeHue. Xapaktep JIBUKCHUS
Y B3aUMOJCHUCTBUS YAaCTHUI] BELIECTBA. MOJENN CTPOECHUS Ta30B, JKUIAKOCTEU M
TBEPBIX TE U 0OBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojielieil. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crocoobl €€ mamepenus. Illkana
temneparyp Llenbcus.

Mogenps uaeanbHOTO ra3a B MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU: YaCTHLIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJIEHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbBl. YpaBHeHue MenzaeneeBa—Knaneiipona. AOcoytoTHas
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJCabHOM Tra3e C I[IOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MeXIy JaBICHUEM W  CpPEIHEH  KUHETUYECKOM  JHEprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOIUHAMUYECKON CUCTEMBI CO CPEIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: TEPMOMETP,
0apoMeTp, MoIy4eHHEe HaHOMATEPUAJIOB.

Jlemoncmpayuu.

Mopnenu ABUKEHUS YaCTUL] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKECHHUS.

Buneoponuk ¢ 3anuchio peabHOro OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IpuTskeHnE MOJIEKYII.

Mopenu KpucTajuIMueCKUX PemeToK.

HabGnronenue u vcciieoBaHue U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnepoBanue 1mpolecca YCTaHOBJIEHUS TEIUIOBOIO PAaBHOBECHS IIPU
TEMJI000MEHE MEXITY TOpsSUYEil U XOJIOAHOU BOJOM.

N3yyeHune H30TEpMUYECKOrO mpouecca (PeKOMEHAOBAHO MCIOJIb30BAHKE
1udpoBoit 1aboparopun).

N3yuenue n30X0pHOTo nporecca.

N3ydenune nzobapHOTO Mporiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEIIHUX YCIOBUM ISt
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKON CUCTEMBI KaK CpEHUE 3HAUEHUS BEJTMYMH, ONTMCHIBAIOLIUX €€
COCTOSIHHE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmonuHamuku. CaMONpoU3BOJIbHAS — peaKcalus
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO.



Mopgens wuacanbHOrO raza B TEPMOJAUHAMUKE — CHCTEMA YpPaBHEHUM:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXX€HUE IJIsi BHYTPEHHEW DHEPIUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlus 4acTHUll, BBICOKHE
TeMnepaTypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3ucratnueckue u HECTaTHUECKUE MPOLECCHI.

DOnemeHTapHas paboTa B TepMouHaMuKe. Beruuciaenue padoTsl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Teronepenaya  kak  crmoco0  M3MEHEHHMsST  BHYTPEHHEH  SHEpPIUH
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus pabotTel. KonBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. Temno€MKOCTh Tena. YAenbHas W MOJSpHas
TEIUTIOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aauabaTHOM IIpoIiecce.

IlepBblii 3aKOH TepMOAMHAMUKH. BHyTpeHHssi sHeprusa. KonuyecTBo
TEIUIOTBI W paboTa Kak Mepbl  U3MEHEHHUS  BHYTPEHHEH  HDHEpPruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEPMOAWHAMUKHU [JI1 PABHOBECHBIX IMPOLIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMUKM Uil  HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHnmbe! nevctBus TeruioBbix MamuH. KIT/.

Maxkcumanbnoe 3HaueHue KIIJ. [ukn Kapno.

DKOJOTUYECKUE ACTIEKTHI MCMOJIb30BaHUs TEIJIOBBIX ABUTareneil. TermoBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJOIWIbHHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenune Temmneparypsl pu aanadaTuieckoM pacIiupeHUN.

Bo3znymiHoe oruuso.

CpaBHeHUE yAETbHBIX TETUIOEMKOCTEMN BEILIECTB.

CnocoObl M3BMEHEHUS BHYTPEHHEN YHEPTUH.

HccnenoBanne aguabaTHOTO IIpoIiecca.



KomnproTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3mepenune yaenbHON TEITTOEMKOCTH.

Hccnenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO mpouecca.

N3ydenne B3aMMOCBSI3U SHEPIUU MEXKMOJEKYJSPHOTO B3aWMOJICUCTBUSA U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHJeHcamusi. Mcnmapenue W KurieHue. Y AenbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacelllieHHBIE W HEHachlIIEHHbIE mNapbl. KadecTBEHHas 3aBHCUMOCTH
IJIOTHOCTH Y IaBJI€HUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHUS OT JAaBJICHUS B
KUJIKOCTH.

BnaxxnocTh Bo3yxa. AOCOIOTHASI U OTHOCUTEIIbHAS BIAKHOCTb.

TBépnoe teno. Kpucramnmueckue u amopdHbie Tesia. AHU30TPONIHS CBONCTB
KpuctaiuioB. [lmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu TBEpAOTrO Tena. Pactsxkenue u cxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TeroBoe pacumpenue KUAKOCTEH U TBEPIBIX Tel, O0BEMHOE U JIMHEWHOE
pacuimpeHrue. AHrapMOHHK3M TEIJIOBBIX KOJIEOAHUI YaCTHI BEIIECTBA KaK MPUYKHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue s3HEpTUH B (pa30BbIX NMEPEX0IAX.

YpaBHEHHUE TEIJIOBOTO OaaHca.

[ToBepxnoctHOe HaTspKeHHE. Koda(pPuImeHT MOBEpXHOCTHOTO HATSKEHUS.
Kanumsipasie siBnenus. J[apieHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCTpPOMCTBA M  TEXHOJOTMYECKHE TMPOIECCHI:  KUJIKUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TeruioBoe paciupeHue.

CBoiiCcTBa HACBHIIICHHBIX TTAPOB.

Kunenune. Kurnenue nmpu noHM>X€HHOM TaBJICHUU.

N3Mmepenne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITHI C MBUIBHBIMM TUIEHKAMH.

CmauuBaHue.

KanumnspHasie siBieHus.

Moenn HEHBIOTOHOBCKOM JKUIKOCTH.



Crioco0bl U3MepeHus! BIaKHOCTH.

HccenenoBanue HarpeBaHus U IJIABICHUSA KPUCTAIUINYECKOIO BEIIECTBA.

Bunasr nepopmarnmii.

Ha6nronenue manpix nedopmarui.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCIAPEHHUSI JKUIKOCTEH.

N3mepenue yaenbHON TEIIOTHI IUIABJICHHUS JIBJA.

N3ydenune CBOMCTB HACBIIICHHBIX TAPOB.

H3mepenue aOCONIOTHON BIaXHOCTH BO3AyXa M OIICHKAa MacChl MapoB B
MOMEIICHHH.

N3mepenue ko3 puirenTa noBEpXHOCTHOTO HATSKEHMUSL.

N3mepenne moayns FOnra.

HccnepoBanne 3aBUCUMOCTH  JeopMalid PE3MHOBOTO oOpasua oT
MPUWIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMHKA.

Tema 1. dnexkmpuueckoe noie.

DIIeKTpU3almsl Tel U €€ MPOSBICHUA. DJEKTpUUYeCcKui 3apsia. [IBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DneMeHTapHbIN JIEKTPUYECKUI 3apsl. 3aKOH COXPAaHEHHUS AJIEKTPUUECKOTO 3apsa.

B3aunmogeiicteue 3apsanoB. Todyeunslie 3apsaasl. 3akoH KynoHa.

DnekTpudeckoe nose. Ero neicTere Ha JIEKTPUYECKHUE 3apSbl.

Hanpsixénnocts  snektpuueckoro mons. [lpoOubiit  3apsia.  Jluaum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

IToTeHIMAIBHOCTD BJIEKTPOCTATUYECKOIO I0JsA. Pa3HOCTH NOTEHUMAIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOro, TaK U
HEOHOPOTHOTO).

[IpuHIMI CynepnoO3UIIMU SITEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apspkeHHOM cdepol. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHIUAJIBHBIX ITOBEPXHOCTEMN.

IIpOBOAHUKH B AIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECUS 3aPsA0B.

JIMDAEKTpUKKM B DIJIEKTPOCTAaTMYECKOM  moJie.  [Iudnexrtpuueckas
MIPOHUIIAEMOCTh BELIECTBA.

Konpencatop. DnekTpo€MKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh IIIIOCKOTO
KOHJIEHCATOpaA.



[TapannensHOE COEMHEHNE KOHJIEHCATOPOB. [TocnenoBaTensHOE
COEIMHEHNE KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

JIBr>KEeHHE 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: AJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTpOCTaTHUUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MIPUHLIAI IEUCTBUSA DIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Mogensb anekTpoctatnyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U IEUCTBUE KOHAEHCATOPA IIOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLAIu
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrus MEKTPUUECKOTO MOJIA 3apSKEHHOTO KOHIEH CaTopa.

3apsiKa 1 paspsaka KOHJICHCATOpa Yepe3 Pe3nucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaOmnronenue npeBpaiiieHus SHEPruu 3apsiKEHHOT0 KOHJIEHCATOPa B YHEPTHUIO
M3JIy4YCHUS CBETOMOA.

N3ydyeHne npoTekaHust TOKa B LENHU, COACPHKAILECH KOHICHCATOP.

Pacrnipenenenue pa3HOCTH MIOTEHIMAJIOB (HampsDKEHMST ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcioBusl CylIeCTBOBAHUS MTOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa. McTouHukuM
toka. Hammpsokenune U u DJIC &.

3akoH OMa [ yyacTKa LeTHu.

DIIEKTPUUECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBIICHUSA
OJHOPOJHOTO MPOBOJHMKA OT €ro JUIMHBI M IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COCAMHEHUE MPOBOJHUKOB.
Pacuér pazBeTBiE¢HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH Jxoyns—JIenua.



MOUIHOCTh ANEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIIENsAEMas Ha
pe3ucrope.

OJ1C v BHyTpEeHHEE CONPOTUBIIEHUE UCTOUHHMKA TOKA. 3aKOH OMa JIJ15 TOJTHOM
(3aMKHYTO#) dJIeKTpUYEeCKOM I1enu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonzencaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

W3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT HAIpPSDKEHHS I PE3UCTOpA,
JIaMITbl HAKaJIUBaHMS U CBETOAUOAA.

3aBUCUMOCTh COMPOTUBJICHUS IUIUHIPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOLIAH TONEPEYHOr0 CEUEHU U MaTepHuana.

Hccnenoanue 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUS IPHU MTOCTOSTHHOM
HaIpsKEHUH.

[Tpsimoe nzmepenne IJ1C. KopoTkoe 3aMbIkaHHE TaIbBAaHUUECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CnocoObl coelMHEeHHUs: UICTOYHUKOB Toka, DJ1C GaTapeii.

Hccnenosanne pa3HOCTH NOTEHIIMATIOB MEK/TY ITOT0CAMHU UCTOYHUKA TOKA OT
CUJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

HccnegoBanue CMEIAHHOTO COEUHEHUSI PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIIEHUS TPOBOIHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpPSKEHUS ISl JIaMIIbI
HaKaJIUBaHMUSI.

YBenuueHue npeesia usMepeHus ammnepmerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBJIEHUS HCTOYHHUKA TOKA.

Nccnenoanue 3apucumoct DJ]C raabBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHHH.

Hccnenosanne pa3HOCTH MOTEHIIMATIOB MEK/TY MTOT0CAMU UCTOYHUKA TOKA OT
CWJIbI TOKA B LETH.

HccnenoBanue 3aBUCUMOCTH MOJI€3HON MOIIIHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DOnekTpuyeckas MPOBOJUMOCTh  PAa3IMYHBIX  BEIIECTB. JEKTPOHHAS
MPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBonuuku.  CoOCTBEHHass W MPUMECHass  MPOBOAUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B BJEKTPOJIUTAX. DNEKTPOJUTHYECKAS] THUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpudeckuii TOK B Tazax. CaMOCTOATENbHBI U HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckre ycTpoOWCTBA M NMPAKTHUYECKOE IMPUMEHEHUE: Ta30pa3psiIHbIE
JaMIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOIUOI, CBETOIUO/I, TaIbBaHUKA, paMHUPOBAHUE ME/IU, BHIILJIaBKA
IFOMUHUSA, DIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCHUMOCTb CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBL.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

3akoHsbI anekTponn3a Papanes.

HckpoBo#i paspsia U MPOBOAUMOCTE BO3yXa.

CpaBHeHHE MPOBOJUMOCTH METAJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI NPOBOAMMOCTbD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HaOnronenue anexTposusa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanue  3aBUCMMOCTH  CONPOTHUBIICHUS — TEPMOPE3HUCTOpPA  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU AUOA.

Du3nYecKUuil MPaKTUKYM.

Crioco6b1 u3mMepeHus (U3NIECKUX BETUYHH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3UYECKUX BEITUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHne KOCBEHHBIX H3MEPEHUN, MCCIEIOBAaHUW  3aBHCUMOCTEMN
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEIJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHX  pazlenax «YUYEHHYECKUH  HKCIIEPUMEHT,
JabopaTopHbIe PaOOTHI, IPAKTUKYM).

MexknpeaMeTHbIE CBA3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCSI C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTUKH, OUOJIOTUH, XUMUH, TeOrpauu U TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, CEA3AHHBLE C UZYUEHUEM MEM 0008 HAYUHO20
no3HaHuA: SBICHHUE, HAay4yHbId (DAaKT, rumotesa, (u3Mveckas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelieHUE CUCTEMbl ypaBHeHUW. JIuHeWHas QyHKIUA,
napabona, runepOoa, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

buonozcusa: mexanuueckoe JBIXKEHHE B )KMBOU mipupoje, Auddy3us, ocMoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
ANEKTPUUYECKUE SBICHUS B dKUBOU MPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHME BEILECTBA, CTPOCHHE aTOMOB M MOJEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIYyYEeHUE HAHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEII, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBa METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALMS, TAIbBAHUKA, dJICKTPOHHAS
MUKPOCKOITHSI.

T'eozpaghus: BnaxxHOCTh BO3/lyXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHKE JIBHIKEHHUI C MCIIOJIb30BAHUEM MEXAHHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXpPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE€), IBUraTellb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIYYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KUIACC

Paznen 4. JiekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMogelicTBUE TMOCTOSIHHBIX MAarHATOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarHutHoe 1oJjie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJIHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHiia, €€ HarpaBJieHHE U MOAYJb. J{BUKEHUE 3apSyKEHHOM YaCTULIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTtHoe noJie B BelectBe. DeppoMarHeTuku, rnapa- U IMaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJIOTHYCCKUC IPOHCCChl: IIPUMCHCHHC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

Kaptyna JwmHMM  WMHAYKOMA  MarHATHOIO  IOJSA  IOJIOCOBOTO M
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KapTtrHa nuHMii MAarHUTHOM MHAYKIUU [1OJIS1 JNIMHHOTO IIPSIMOTO IPOBOAHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

Hab6nronenue nBmkeHus Myyka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHuMn JNEUCTBUS AJIEKTPOU3MEPHUTEIIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnenoBanre MarHuTHOTO MOJIL HOCTOSIHHBIX MATHUTOB.

UccnenoBanue cBOMCTB eppOMarHeTHKOB.

UccnenoBanue nercTBUS MOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuitbl Ammepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. dnekmpomazcnumnan UHOYKYUA.

SIBneHne DNEKTPOMArHUTHOM HMHAYKIUU. [IOTOK BekTOpa MarHWTHOU
naaykuun. OJIC wHAayknuu. 3akoH »dieKTpoMarHuTHOM wuHAykuuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC MHOYKIMM B NPOBOJHUKE, JBHKYLIEMCS B OJHOPOJHOM MarHUTHOM
ToJIE.

IIpaBuino Jlenna.

NunyktuBHOCTh. Karymka WHIYKTMBHOCTM B LIEMH IOCTOSHHOTO TOKA.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHl: MHIYKIIMOHHAS
MeYb, COJICHOU]I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMuIH.

Jemoncmpayuu.

HaOmronenue siBieHus 2JIEKTPOMArHUTHON MHYKITHH.

Uccnenosanne 3aBucumoctu IDJIC MHAYKIMH OT CKOPOCTH HM3MEHEHUS
MAarHuTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenrie MarauTa B aIlOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIUH.

Uccnenoanue 3aBucumoct DJC caMOMHIYKIHUNA OT CKOPOCTH U3MEHEHHUS
CHJIBI TOKA B IETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomot, nPAKMUKYM.

WccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW UHYKIIUU.

Omnpenenenre UHAYKIUYA BUXPEBOIO MAarHUTHOTO TOJISL.

HccnenoBanue siBIEHUS CAMOUHTYKITHH.

CO6opka MozIeTH 3JIEKTPOMAarHUTHOTO TeHEPaTopa.

Pa3nen 5. Kosie0aHus 1 BOJIHBI.

Tema 1. Mexanuueckue Ko1e0aHuA.

KomebarensHas cuctema. CBOOOIHEIEC KOJICOAHM.

I"apmonundeckue kosnebanus. Knnematruueckoe U TMHAMHUYECKOE OIMKMCaHUE.
DHepreTuyeckoe ONMUcaHHue (3aKOH COXPAHCHHUS MEXaHWYECKOW 3HepruM). BeiBoj
JTUHAMHYECKOT'0 ONMMCAHUS TapMOHUYECKUX KOJICOAHUN U3 UX DHEPIeTHUYECKOIO M
KHHEMAaTHYECKOTO OIMCAHUS.

Amvmuntyna u ¢asza konebanuid. CBsI3b aMIUITUTYIbl KOJIEOAHUM HCXOJIHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHH €€ CKOPOCTH U YCKOPEHHUS.

[lepuon m uacrora kosebanuit. Ilepuoa ManbiX CBOOOJTHBIX KOJIEOAHMIA
MaTteMaTudeckoro wmastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHHKA.

[TonsTue o 3aTyxaromux Koiaedanusx. BeiHyx1eHHbie Kojie0anus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHNS.

TexHuYeckre yCTpoMCTBa U TEXHOJOTUUECKUE TIPOLIECChl: METPOHOM, YacChl,
KaydeJld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anmch K0Jae0aTeILHOTO JIBKEHUS.

Habmronenne He3aBUCMMOCTH TTeproa MaJlbIX KoJeOaHu rpy3a Ha HUTH OT
aMILTATY/IBI.

UccnenoBanne 3aTyxalwommx KojleOaHMH U 3aBUCUMOCTH  IepUoja
CBOOOHBIX KOJICOAHHI OT COMPOTUBIICHUS.

HccnenoBanne kKosiebaHWi TIpy3a Ha MacCHUBHOW TMPYXHUHE C LENbIO
dhopmMupOBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUH NPU KOJICOAHUSIX TPy3a HA MPYKUHE.

UccnenoBanue BoIHYXICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.



Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMUKym.

N3mepenne mnepuoja cBOOOAHBIX KOJICOAHUN HUTSIHOTO U MPYKMHHOTO
MasITHUKOB.

N3ydeHne 3aKkOHOB ABMXKEHUS TeNa B X0/I¢ KOoJIeOaHH Ha ypyrom MmojABECeE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B NPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXAOMIKUX KOJIEOaHUA.

HccnenoBanme BBIHYKIESHHBIX KOJICOAHHI.

Tema 2. dnekmpomazcHumHnule Koaedanus.

Konebatenbupiii koHTYp. CBOOOIHBIE S3JEKTPOMArHUTHBIC KOJICOAaHWS B
ujeanbHOM KosiebaTenbHOM KOHType. ®Dopmyna Tomcona. CBsi3b aMIUIUTYAbI
3apsija KOHAEHCAaTopa C aMIUTUTYI0M CUJTBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEHUs YJHEPTUU B UACAITBHOM KOJIEOATEIIbHOM KOHTYPE.

3aryxaronme AJIEKTPOMArHUTHBIE KOJieOaHus. BrinyxneHnbie
AIIEKTPOMATHUTHBIE KOJICOaAHUS.

IlepeMeHHBII TOK. MONIHOCTH IEPEMEHHOIO TOKa. AMIUIMTYJHOE H
JIEUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HANpPsDKEHHS TMPU Pa3IMYHON (dopme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconIaIbHBIA MEPEMEHHBIN TOK. Pe3uCTOp, KOHAEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LIENU CUHYCOMJAIBHOIO IEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHU.

WneansHblii Tpancpopmarop. IIpousBoacTBo, mepenaya U NoTpedsIeHHE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU MNPHU IPOU3BOJACTBE 3JeKTpodHepruu. Kymprypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckre yCTpOMCTBA M TEXHOJIOIMYECKHE ITPOLECCHI: AJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

3aBUCUMOCTH YaCTOTHI CBOOOAHBIX KOJICOAHUH OT UHYKTUBHOCTH B EMKOCTHU
KOHTYpa.

OcumimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['eneparop He3aTyXarOIIUX IEKTPOMArHUTHBIX KOJIEOAHUM.

Mopeinb 31eKTPOMAarHuTHOTO TeHepaTopa.

BriHyX/I€HHBIE CHHYCOUIATbHBIE KOJICOaHUSI.

Pe3uctop, karyiika MHIYKTUBHOCTH W KOHAEHCATOp B IIEMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu DoOCIENOBAaTENBHOM COEOUHEHUM PE3UCTOPA, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.



YcTpoiicTBO M MIPUHLIUMN IEUCTBUS TpaHcpopmaTopa.

Mogens TMHUY IEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3yuenune tparncopmaropa.

HccnenoBanne mepeMeHHOTO TOKA 4Yepe3 IMOCIEIOBATENBHO COEAUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

Hab6nronenue 351eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanue pabOThl MCTOUHHUKOB CBETA B IIENU EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKMpPOMAZHUMHbBLE GOIHDL.

MexaHnueckue BOJHBI, YCIOBHS HMX pacnpocTpaHeHusi. llomepeunsie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CpoiicTBa MEXaHHYECKHUX BOJIH: OTpa)KCHHE, MpeoMJICHUE, UHTephEepeHIus U
U pakius.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITyMoBOE€ 3arpsi3HEHHE OKPYKAIOIIEH CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS AJIEKTPOMATrHUTHBIX BOJIH.
B3anmnast oprieHTalMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBolicTBa  DJEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHUE,  IPEIOMIICHHUE,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIxana 3JIeKTPOMarHUTHBIX BOJH. [IpuMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TENEBUICHUS. Pagnonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paaJuonpuéMHUK, TEIIEBU30p, aHTeHHa, TeiaedoH, CBYU-nieun,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U MEIULIUHE.

Hemoncmpauuu.

O0pa3zoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kone6mromieecst Teo Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Hab6nronenue otpaxkeHus: U IpeTOMIICHUS MEXaHHYECKUX BOJIH.

Habmronenue nuntepdepeHnu 1 Auppakiini MEXaHUYeCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HaGnronenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOMN KoJeOaHUM.

HNccnenoBanne  CBOMCTB — JJIEKTPOMArHUTHBIX ~ BOJIH:  OTPAXKEHUE,
npesioMJIeHUE, NoJspu3auus, udpakuus, MHTephepeHIIus.

Oo6HapyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHHM.



Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMUKym.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3AMKHYTOM MIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonMHEHOE PACIIPOCTPAHEHUE CBETA B OAHOPOAHOM cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakenue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n3o0paxkeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Tpenomnenue cBeta. 3aKOHBI MPEIOMIIEHUS CBEeTA. AOCOJIIOTHBIN MTOKa3aTelb
npesnoMieHusi. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IpaHUIly pa3zena AByX ONTUYECKUX CPE]I.

Xoxa nyueit B nmpusme. [ucnepcust cBera. CloxHBIA cocTaB O€JIOro cBeTa.
IBerT.

[TomHOe BHyTpeHHee oTpaxkeHue. [IpenenpHblid yroy noJHOro BHYTPEHHETO
OTPAKECHMUS.

CobOuparone W pacceuBarouiye JUH3bL. ToHkas nuH3a. POKyCHOE
paccTOSIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpUYECKON JIMH3bI OT €€ Ie€OMETPUU U OTHOCHTEIHLHOTO
MOKA3aTes MPETOMIICHUS.

dopMyia TOHKOU JIMH3BL. Y BEIIMUYECHUE, JaBAEMOE JIMH30M.

Xon myda, MPOMIEAIIETO JMH3Y MOJ NMPOU3BOJIBHBIM YIJOM K €€ IJIaBHOU
ontuueckod ocu. IlocTpoeHne wH300paXeHU! TOYKM W OTpe3Ka MNpsSMOM B
cOOMpAIOIUX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Pazpemaromas cnocodHoCcTh. [71a3 Kak onTuyeckast
CUCTEMA.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Hutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiiaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaknus cBera. JudpakiuonHas peméTka. YClIoBUE HaOIIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MaJA€HUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHl: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
ONTUKH, BOJIOKOHHAS ONTHKA, TU(DPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.



3aKOHBI OTPAKEHHUS CBETA.

HccnegoBanue npeaoMIIeHUs CBETA.

Hab6nronenue nojHOro BHyTpEeHHETo oTpakeHus. Mojienb CBETOBO/IA.

UccnenoBanne xoja CBETOBBIX MMYYKOB Yepe3 IUIOCKOMAPAIIEIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.

Mopenu MUKpPOCKOIIa, TeJIeCKoIa.

Hab6nronenue natepdepeHnmm cBeTa.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

Ha6nronenue nudpaxiuu ceera.

N3yuenne nudpakiimOHHON pemEéTKH.

Hab6nronenue nudpakiimoHHOTO CIEKTpa.

HaOnronenue nucnepcuu cBera.

Habnronenue nonsipuzanuu CBeTa.

[IpumeHeHne MoNSIPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HAMPSKECHUM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npAKMUKyMm.

N3Mmepenune nokazaress npeioMJIeHUs CTEKIa.

Uccnenoanne 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHUSI OT BeliecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Toy4yeHue n300pakeHus B CUCTEME U3 TIOCKOTO 3epKaJia U JIUH3BI.

[Tonyuenne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Ha6nronenue nudpakuuu, nHTEpPEpEeHInN U MOJSIpU3aUu CBETA.

N3ydenue noyisprsalnu CBETa, OTPAXKEHHOTO OT NOBEPXHOCTH IUAJICKTPHUKA.

N3yuenune nuaTepPepeHINm JIa3epHOTO U3ITyUYCHUS Ha IBYX IIETISX.

Habnronenue aucnepcun.

Habnronenue u uccienoBanue MuPppakiimuOHHOTO CIEKTPA.

N3mepenune UMHBI CBETOBOM BOJIHBI.

[TomydyeHue crekTpa U3JIy4eHHs] CBETOMOA TIPU MOMOIIU AUPPAKIITMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI cIeIHAJIBHOM TEOPUH OTHOCHTEIbHOCTH.

I'pannnbl  TPUMEHMMOCTM  KJIACCMYECKOM  mexaHuku.  [loctynartsl
CHEeUaTbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBal. [IpeoOpaszoBanus JlopeHia.
Ycmoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKPAILIEHUE JITIUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.



CBs13b MacChl € DHEPTUEN U UMITYJIBCOM PEJSITUBUCTCKON YaCTHULbl. DHEPTUs
IIOKOSI.

TexHuueckue yCTpoWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIIyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSKEHHBIX YaCTHULL.

Y4eHnuecKui IKCIEPUMEHT, JIa0OpaTOpHBIE Pa0OTHI, MPAKTUKYM.

OnpeneneHve uUMIyJdbCa W JHEPIHMM  PENATUBUCTCKUX 4acTul (IO
¢doTtorpadusiM TPEKOB 3apsyKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pasznen 7. KanToBast pusuka.

Tema 1. Kopnyckynapno-601an060ii oyaausm.

PaBHOBecHOE TemIoBOE M3NydyeHHE (M3JIydeHHE aOCOMIOTHO YEPHOTO TENA).
3akoH cMmemienus: Buna. 'unore3a [1nanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIHC (HOTOHA.

®dotoaddext. Onbitel A. I'. Cronerona. 3akoHsl poTtorddekra. YpaBHeHUE
OuinmrenHa 1 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBera (B YacTHOCTH, JaBJ€HHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawllyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BosHoBBIE cBOMICTBa yacThl. Bonnsl ne bpoisa. JnuHa BomHb! ae bpoins n
pasMepbl O0OJAaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nzmepeHuii B Mukpomupe. COOTHOIIEHHSI HEONpPeAeIEHHOCTEN
['eiizendepra.

TexHUYeCcKre YCTpPOMCTBA M TEXHOJIOTHMYECKHE MPOLECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Hemoncmpauuu.

®o10o3((PexT Ha yCTaHOBKE C LIMHKOBOU IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro Gpotodddekra.

UccnenoBanne 3aBUCUMOCTH  CONPOTUBICHUS  IMOJYNPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauo.

Conneunas Oarapest.

Yuenuueckuit s3xcnepumenm, nabopamopnusie padomul, RPAKMUKYM.

UccnenoBanue dhoTope3ncropa.

N3mepenue nocrosiuHoM [lnanka Ha ocHOBe uccienoBanus Gororddexra.

HccnegoBanue 3aBUCUMOCTH CUJIbI TOKA Yepe3 CBETOAUO/ OT HANPSKEHUS.

Tema 2. @uzuka amoma.



OnbITEl IO MCCIENOBAHUIO CTpOeHUsA atoma. [lnaHerapHas mozenb aTomMa
Pezepdopna.

[Toctynatel bopa. M3nyyenue u norsiomienre GOoTOHOB MPHU NEPEXOe aToMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.

Bunbl cnextpoB. CrieKTp ypOBHEW 3HEPTUH aTOMa BOJ0PO/Ia.

CnoHTaHHOE U BBIHYKJIEHHOE U3Iy4eHHe cBeta. Jlazep.

TexHuyeckne ycTpoHCTBa M TEXHOJIOTMYECKHE MPOLIECCHI: CHEKTPAIBbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Monens onsita Pesepdopna.

Hab6nronenue muHeHYaThIX CIIEKTPOB.

Y CTponCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIUX YACTHLL.

Ornpenenenne JIMHBI BOJHBI JA36pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.

Hab6nronenue nuHeiyaToro cnekrpa.

Hccnenosanue cekTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOJA U U3MEpPEHUE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomHo20 A0PA U INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens sigpa I'eiizenOepra—Banenko. 3apsj siapa. MaccoBoe
quCio saapa. M30Torsl.

PannoaktuBHOCTh. Anbda-pacnan. DIESKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacran. ['amma-n3nydeHue.

3aKOH pPaJuOaKTHBHOTO pacrnajga. PalnoakTUBHBIE H30TONBI B NPHUPOIE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusHME pAaTMOAKTUBHOCTH Ha YKUBBIC
opranu3mbl. EcrecTBeHHbIi PoH n3inydenus. Jlozumerpusi.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepuble peakuuu. Jlenenue u cuHTes siaep. Anepusie peaktopsl. [IpoOaemsr
YOPaBIEMOrO TEPMOSAEPHOTO CHHTE3a. ODKOJOTHYECKHE aCIEKThl pPa3BUTHSA
AIEPHON IHEPIETUKMU.

MeTtonbl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

@yHIaMEHTAIBHBIE B3aUMOJACUCTBUSA. bapuOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangapTHo Moaenu. KBapk-TirooHHass MOAENb apOHOB.

®usuka 3a npeaenamu CtanmaapTHOM Moaenu. TéMmHas maTepus U TEMHas
DHEPIusl.

EnnncTBO pmznueckoii KapTUHBI MUpA.

TexHuyeckne ycTporuCTBAa U TEXHOJIOTUYECKHUE MPOLIECCHI: TOZUMETP, KaMmepa
Buiibcona, s/1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, nPAKMUKYM.



Uccnenosanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).
HccnenoBanue paarnoakTUBHOTO (JOHA C UCTIOIB30BaHUEM JI03UMETPA.
W3ydenne moraomnieHus 0eTa-4acTUI] ATFOMHHHUEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMMH M ACTPO(PU3HKH.

DTansl pa3BUTHUS aCTpOHOMHUH. [[pUKIIaiHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU MJII OOBACHEHHS TPHUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metoapl acTpOHOMHUYECKUX ucciaenoBaHuil. COBpPEMEHHbIE OINTUYECKUE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpHAsi aCTPOHOMMUSL.

Bun 3Bé3nHoro Heba. Cos3Be3qusi, sipKue 3BE3[bI, MIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Comnue. ConHeuHast akTUBHOCTB. McTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. JlnarpaMmma «CreKTpaibHbIi KIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENIOBATENbHOCTH. BHYTpeHHEE CTpoeHHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HHU 3BE3I.

Muieunsiii [Tyt — Hama I'amaktuka. Ilonoxxkenue m nBuxkenue CoiHIa B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBa3zapbl. YEpHbIE OBIPHI B SAPAX
raJIaKTUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:1a. Paz0eranue ranakTuk.
Teopus bonpmoro B3peiBa. PenTuKTOBOE M3TydEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMUH.

Yuenuueckue navnwooenus.

Habnronenus: 38€34HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C UCIOJIH30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKESHHUM JIJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3/BbI.

Habntonenuss B Tteneckon JIyHBI, IJIaHET, TYMaHHOCTEH U 3BE3AHBIX
CKOIUJICHUU.

PDu3nYecKUuil NPaKTUKYM.

Crioco6b1 n3mepeHus (U3NIECKUX BETUYHH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE TTOTPEUTHOCTH U3MEPEHUN (DU3NUECKUX BEITUYMH.
OueHka rpaHull MOrpeuIHOCTEM.



IIpoBeneHne KOCBEHHBIX H3MEPEHUM, MCCIEIOBAaHUW  3aBUCUMOCTEN
(¢u3NYeCKUX BEIMYMH, NPOBEpPKA IMPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  paslenax  «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe PabOTHI, TPAKTUKYM).

O6o0maroniee MOBTOPEHUeE.

O00011eHNEe U cucTeMaTH3alMsl COAEP KaHUs pa3AesioB Kypca «MexaHukay,
«MounekynspHas GU3MKa U TEpPMOJUHAMUKAY, « DIEKTPOAUHAMUKay, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
buznka», «IEMEHTHI ACTPOHOMHHU U aCTPOPUBUKID.

Ponr ¢u3ukn u acTpoHOMHM B HSKOHOMHYECKOHW, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M ATUUECKOH cpepax AesITEIbHOCTU YETI0BEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUHM B COBPEMEHHOM HAyYHOM KapTUHE MUpa, 3HAYECHHE OIHCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENBHOW W  MPOTHOCTUYECKOM  (PyHKIUI
(bu3nuecKkoil Teopuu, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHHIMA
0 (usmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca @usuku yrayOonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCSA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€UM C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOIOTHH.

Mesicnpeomemmubie NOHAMUA, C6A3AHHbLE C UZYUEHUEM MEM 0006 HAYYHO20
nO3HaHuA: ABJICHHUE, HAay4yHbId (aKT, rumoresa, (pU3MvecKas BEIUYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peElICHUE CUCTEMbl YpPABHEHUU. TPUrOHOMETPUUECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKIMH HA OCH KOOPIAWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHble 37eMEHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Buonozua: snextpudeckue SBICHUS B JKUBOM INpUpPOAE, KoyieOaTellbHbIE
JNBIWKEHUS B JKMBOM TNPUPOJE, SKOJOTMYECKHE PUCKHM TIPH IMPOU3BOJCTBE
DIEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HCHHE  OKPYXAWIIEH  Cpensbl,
yIbTPa3BYyKOBasi JMATHOCTUKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IIPUPOJIE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTANIMYECKON PEeIIETKH, CIEKTPATbHBIA aHaIU3.

I'eocpaghusa: wmarnuTHBIE TIONMIOCA 3E€MJIM, 3QJIEKH MAarHUTHBIX PYJ,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.



Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, DJIEKTPOMArHUTOB,
3JIEKTPOJIBUraTeNb SIKOOM, reHepaTop MEPEeMEHHOT0 TOKA, MHIYKIMOHHAs IEyb,
JIMHUU 3JIEKTpoIepenay, 3JEKTPOABUraTellb, pasap, paaiuonpUEMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTHKA B TEXHHKE,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTapes, CIyTHUKOBBIE
IIPUEMHUKHY, sIEpHAst DHEPreTUKA U YKOJIOTUYECKUE aCIIEKThl €€ pa3BUTHS.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI' PAMMBI I10 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHHS ydyeOHOro mnpeamera «Du3nKay
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IlecTBa, pacUIUpeHHe >KHU3HEHHOTO
ONBITA U OMNbBITA JAEATEIBHOCTH B IPOLIECCE pean3alMy OCHOBHBIX HAIIPABIICHUMN
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCJIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHMS:

e Cc(HOPMHPOBAHHOCTh TPAXKJAHCKOM MO3UIUM  OOyYarolerocs Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e MPUHATHE TPAJULHUOHHBIX OOLICYEIOBEYECKUX TyMAHUCTUUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIBHOCTh B UHTEPECAX TPAKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3alliu;

e YMEHHME B3aUMOJCHCTBOBaTH C  COLMAJIBHBIMU HWHCTHUTYTaMH B
COOTBETCTBHUH C UX PYHKIUSIMHU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMAaHUTApPHOU U BOJIOHTEPCKOU ESTENBHOCTH.

NAaTPUOTUYECKOT0 BOCIIMTAHMSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIECHHME K IOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHMKEHHIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hOopMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ITUUECKOTO TIOBE/ICHUS;

e CIIOCOOHOCTbH OLICHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEIICHMS,
OPHUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JIEATEIbHOCTH YYEHOTO;

e OCO3HAHME JUYHOTO BKJa/ia B TOCTPOCHUE YCTOMYMUBOIO OYAYyIIETO.

3CTETUYECKOI0 BOCIIUTAHMSA:

e JCTETHUYECKOE OTHOLIEHHE K MHpPY, BKJIIOUYas OCTETUKY HAayYHOIO
TBOPYECTBA, MPUCYILIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:

e HHTEpPEC K pa3iu4HbIM chepam npodeccuoHaNbHON AeSTEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyayieit mpodeccun U pea30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC TJIAHBI;



e TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHMIO M CamMOOOpa30BaHUIO B
o6acTi (pU3NKHM HA TPOTHKEHUU BCEH JKU3HHU.

IKO0JIOTHYECKOr0 BOCIIUTAHMA:

e C(hOPMHUPOBAHHOCTb 3KOJIOTHMUECKOM KYyJIbTYpbl, OCO3HAHUE IJI00aJIBHOTO
XapakTepa 3KOJOIrHUECKUX Mpodiem;

e IUIAHUPOBAHHE M OCYIIECTBJICHUE JIEHCTBHI B OKpYXarolled cpene Ha
OCHOBE 3HaHUS 11T YCTONUMBOTO Pa3BUTHsI YEIOBEUECTBA;

e pAacCIIMpPEHHE OMBITAa JEATEIBHOCTH IKOJOTUYECKOW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.

LHEHHOCTH HAYYHOI0 MO3HAHHUSA:

o c(hOPMHUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GPU3NUECKON HAYKH;

e OCO3HaHHE IICHHOCTH HAy4HOH JIesTeIbHOCTH, TOTOBHOCTh B IpoOIECcCe
U3y4eHUs (U3UKHI OCYIIECTBIIATH MPOEKTHYIO U UCCIEA0BATEIBCKYIO IEATEIHbHOCTh
WHAUBHUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJbHbIE YUeOHbIe J1eiicCTBUS

Ba3oBble Jornueckne aeicTBHs:

e CaMOCTOSITENIHPHO  (HOPMYTHUPOBATH H  aKTyaJU3HpPOBaTh MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

e OIpENETATh IETU JCSITCIBLHOCTH, 3a7aBaTh IMapaMeTPbl M KPUTEPHH HX
JOCTH)KEHUS,

e BBIBISITh 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PacCMaTpUBAEMBIX
(bU3UYECKUX SIBICHUSIX;

e pa3zpabaThIBaTh IJIaH PEIICHUs TPOOJIEMBI ¢ YIETOM aHaIi3a UMCIOIITUXCS
MaTepHUaJIbHBIX U HEMaTepUAIIbHBIX PECYpPCOB;

e BHOCHUTH KOPPEKTHBBI B JEATCIBHOCTHb, OIICHHBAaTh COOTBETCTBHUE
PE3YNBTATOB LEJISIM, OIICHUBATH PUCKHU MTOCIICICTBHMA IEATCITLHOCTH;

e KOODAWHHPOBATH ¥ BHINIOJHATH pPAb0OTy B YCIOBHUSX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOT'O B3aMMOJICHCTBHS,

e Ppa3BHBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH YKU3HECHHBIX MPOOIIEM.

Ba3oBble ncciie10BaTeJbCKHeE AeiiCTBUA.

e BJIAJICTh HAYYHON TECPMHUHOJOTHECH, KIIFOUCBBIMH MOHATHUSIMH U METOJIaMHU
bu3nUecKoil HayKH;

e BJIAJICTh  HABBIKAMH  Y4EOHO-HCCIIENAOBATEILCKOM U MPOCKTHOM
JNEATeIBHOCTH B 00JacT  (U3UKH, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TTOMCKY METOJOB PEIICHHS 3a1a4 (U3HUECKOTO COJCpKaHUS,
MPUMEHEHUIO PA3INYHBIX METOJIOB ITO3HAHUS,



e BJIAJICTh BUAAMH JCATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUI0 M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IIPOEKTOB B 00J1acTH (PU3HKY;

e BBIABJISITH MPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJUM3HpPOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILICHHUS;

e AHANM3HMPOBATH IIOJYYECHHBICE B XOJE PCELICHHS 3aJa4d pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOIHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBHSIX;

e CTaBUTh M (HOpPMYIHpPOBATH COOCTBEHHBIE 3a/laydl B 00pa30BaTEIBLHOM
JESTEIIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (PU3UKU;

e J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

e YMETh IEPEHOCUTh 3HAHUS MO (QU3MKE B MPAKTHUYECKYIO 00JacTh
KU3HEIEATEIbHOCTH;

e YMETb UHTEIPUPOBATH 3HAHUA U3 PA3HbIX IPEIMETHBIX 00IacTel;

e BBIJIBUTaTh HOBBIE UJEH, ITPELJIaraTh OPUTHHAIIBHBIE MIOAXO0/bI U PEILCHUS;

e CTaBUTb NPOOJIEMBI U 33J1a4H, JOIYCKAIOIIUE AIbTEPHATUBHBIE PEIICHHUS.

Pabora ¢ unpopmaumeii:

e BJIAJIETh HaBbIKAMH MOJYYEHUS UH(POPMALHMH (PU3UUECKOTO COAEPIKAHUS
U3 MCTOYHUKOB DPA3HBIX THIIOB, CAMOCTOSITEIBHO OCYLIECTBJIATH IIOWCK, aHAJIN3,
CUCTEMATU3AlUI0 U HHTEPIPETALNI0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
MIPE/ICTABIICHHUS;

e OLIEHUBATH IOCTOBEPHOCTh HH(OPMALUY;

e HCIMOJb30BATh CpEACTBA HMH(POPMALMOHHBIX K KOMMYHUKALIMOHHBIX
TEXHOJIOTUH B PEIIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM IPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX M ATHYECKUX HOPM, HOPM HUH(MOPMAIMOHHOU
0e30macHOCTH;

e CO3/JaBaTh TEKCThI (PU3MUECKOTO COAEPKAHMS B Pa3IUUHBIX (opMaTax C
y4€TOM Ha3zHaYeHMsI THPOPMALIUH U LEJIEBON ayAUTOPHUH, BHIOMpPAs ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alUu.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

e OCYIIECTBJIATH OOIIEHHE Ha Yypokax (U3MKKA W BO BHEYPOUHOU
NEeATEIbHOCTH;

e pacro3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CHUTyalluli M CMsr4aTh
KOH(JIUKTHI;

e Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;



e IIOHMMAaThb ¥  HCHOJB30BATh  IIPEUMYIIECTBA  KOMaHJIHOM U
VHAMBUIYyaJIbHON pa0oThI;

e BBIOMpATh TEMATHKy M METOABl COBMECTHBIX JECUCTBUN C y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

e INPUHUMATH LEIH COBMECTHOM JEATENbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poid C y4ETOM MHEHMI YYaCTHUKOB, OOCYXJaThb pE3yJbTaThl
COBMECTHOM padoThI;

e OLICHMBATh KAaYECTBO CBOEr0 BKJIAJa M Ka)XJOr0 YYaCTHUKA KOMaH/bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

e IIpe/UlaraTb HOBBIE ITPOEKTHI, OLEHMWBATh WMJAECH C IO3ULUU HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

e OCYIUIECTBIIATh MO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B PA3IHYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NelCTBUA

Camoopranuzamnus:

e CaMOCTOSITENIBHO OCYIIECTBIISATH ITO3HABATEJIBHYIO JIEATEIIBHOCTH B
o0nacTu (PU3UKU U ACTPOHOMMH, BBISIBJISITH TPOOJIEMBI, CTaBUTh U (DOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

e CaMOCTOSITENBHO COCTABJIATH IUIAH PELICHUS PACUETHBIX U KaYECTBEHHBIX
3a]1a4, [JIaH BBIOJIHEHUS MIPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOYTEHUMH;

e J1aBaTh OLIEHKY HOBBIM CUTYallUsM;

e pacuMpsTh paMKH y4€OHOTr0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

e Jle7IaTh OCO3HAHHBIM BBHIOOP, ApryMEHTHpPOBaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIBIT;

e CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IPYAUIMU B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJICKT:

e J1aBaTh OLIEHKY HOBBIM CUTYalllsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

e BIJIAJIETh HABBIKAMHU I[IO3HABATEJIIbHOM peQJeKCUH KakK OCO3HaHUS
COBEPIIAEMBIX JIEMCTBHU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUI;

e HCMOJB30BATh NPUEMBI PEPIIEKCUU MJis OLEHKH CHUTyalluu, BBIOOpa
BEPHOT'O PEILICHUS;

e YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIIECHUS MO HX
CHU)KEHMUIO;



e IPUHMMATh MOTUBBI M apryMEHThl JPYIMX MpU aHAJIU3€ pPE3yJIbTAaTOB
NESTEIIbHOCTH;

e IPUHHUMATH €051, IOHMUMAsi CBOU HEAOCTATKU U IOCTOMHCTBA;

e MPUHUMATh MOTHBBI UM apryMEHTBI JIPYTUX MpPU aHaIU3€ pPE3yJIbTAaTOB
NEeSATEIbHOCTH;

e IIPU3HABaTh CBOE MIPaBO U MPABO APYTUX HA OMIMOKH.

B npornecce n0CTHXKEHUS JTMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI
no ¢QusMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPILIECHCTBYETCS AMOIIMOHAIIBHBIN WHTEJIEKT, IpeAnoIararonmii
c(OpPMUPOBAHHOCTD:

e CaMOCO3HAaHHSA,  BKJIIOYAIOLIETO  CHOCOOHOCTP  NOHMMATh  CBOE
HMOLIMOHAIBHOE COCTOSIHME, BUJETh HANpaBICHUS Pa3BUTHS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETyJIMPOBAHMS, BKIIOYAIOLIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

e BHYTPEHHEH MOTHBAILIUU, BKJIIOUYAIOLIEH CTPEMJIEHHE K TOCTHXKEHUIO LIETH
U yCrexy, ONTHUMH3M, WHUIIUATHBHOCTh, YMEHHUE JEHCTBOBATh, UCXOMAS U3 CBOMX
BO3MOKHOCTEH;

e OMIIATHM, BKIIOYAIOUIEH CIMOCOOHOCTh IMOHUMATh SMOIMOHAIBHOE
COCTOSIHME JIPYTHX, YUUTBIBATh €0 MPU OCYIIECTBIECHUU OOIIEHHUSI, CTIOCOOHOCTD K
COUYBCTBHIO U COINEPEKUBAHUIO;

e COIMAIBHBIX HABBIKOB, BKIIIOUAIONIUX CIOCOOHOCTh  BBICTpAaUBATh
OTHOIIICHUSI C APYTUMHU JIOABMH, 3a00THTHCS, MPOSBISATH MHTEPEC W pa3peniaTh
KOH(DIIUKTHI.

[MTPEAMETHBIE PE3VJIbTATDBI

K koHniy o6yuenus B 10 knacce npenMeTHbIE pe3yabTaThl HA YIITYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

e TMOHUMMATh poOdb (UIMKHM B DKOHOMHUYECKOW, TEXHOJIOIMYECKOM,
HKOJIOTUYECKOM, COIMANBHON U 3TUUECKOU chepax AesTeIbHOCTH YEI0BEKa, poJib U
MeCTO (PU3MKH B COBPEMEHHON HAyYHOW KapTHHE MHUpPa, 3HAUCHHE OMHCATEIHHOH,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIHIA
(bU3NYECKOM TEeOPUH — MEXAaHUKH, MOJIEKYJISIPHON (DU3HKU U TEPMOAMHAMUKH, POITH
dbuznyeckoil Teopuu B (POpMHUPOBAHUU MPEACTABICHUM O (PU3MUECKON KapTHUHE
MUpA;

e paznuyaTh YCIOBHUS TPUMEHUMOCTH MojeNeld (PU3NUECKHX Tel U
IIPOLIECCOB (SIBJICHUI): HHEPIMAJIbHASL CUCTEMa OTCUETa, a0COJIFOTHO TBEPIOE TEINO,



MaTepuaibHas TOYKA, PABHOYCKOPEHHOE [IBI)KEHHE, CBOOOJHOE TaJIeHuE,
abcooTHO yripyras Jnedopmaius, aOCoIIOTHO YIPYyroe U abCONIOTHO HEYIPYyroe
CTOJIKHOBEHHS, MOJICNIA Ta3a, *UIAKOCTH U TBEPAOTrO (KPUCTALIIMYECKOTO) Tena,
WJICAIIBHBIN T'a3, TOYCUHBIN 3apsiJl, OQHOPOJIHOE JIEKTPUUECKOE MOJIE;

e pasznmuyaTh YCIOBHUSA (TPaHUIBI, OOJACTH) MPUMEHHUMOCTH (U3UUESCKUX
3aKOHOB, TOHMMAaTh BCEOOLIMH XapakTep (YHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATH M OOBSACHITH MEXAHUYECKUE TIPOILIECChl U SBJICHUA,
UCIIOJB3Yd OCHOBHBIC TIOJOKEHUSI W 3aKOHbI MEXAaHUKH (OTHOCUTEIHLHOCTH
MEXaHUYECKOTO ABMKEHUS, (DOPMYJIIBI KHHEMATUKH PAaBHOYCKOPEHHOTO JBHKEHUS,
npeoOpa3oBanusa [anunes st CKOpPOCTH M TepeMenieHusi, 3akoHbl HbIOoTOHA,
IPUHLMIT OTHOCUTENIBHOCTU ['anmuies, 3aKOH BCEMUPHOIO TATOTEHUSI, 3aKOHBI
COXpPAHECHHMS HMIYJbCa M MEXaHUYECKON »HHEPruH, CBsI3b padOThl CHUJIBI C
M3MEHEHUEM MEXaHMYECKOW SHEPTUU, YCIOBHUS PAaBHOBECHUS TBEPAOTO Tefa), MpHU
TOM HCIIOJIb30BATh MAaT€MaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKAa3bIBaTb YCIIOBUS
MPUMEHUMOCTH (PU3WYECKUX 3aKOHOB: IMpeoOpa3zoBanmii ["anunes, BTOporo u
TPETHEr0 3aKOHOB HbBIOTOHA, 3aKOHOB COXpPaHEHUs HUMITYJIbCA U MEXaHUYECKOU
SHEPIrYH, 3aKOHA BCEMHUPHOTO TATOTCHHUS;

e AHAJIM3UPOBATH U OOBSICHATH TEIIOBBIC MPOIIECCHI U SIBIICHUS, UCTIOJIb3YsI
ocHoBHbIe noJ10keHuss MKT 1 3aKkoHBI MOJIEKYIISIPHON (DPUBUKU U TEPMOJUHAMUKH
(CBSI3b TaBJICHUSI UJI€ATTLHOTO T'a3a CO CPeHEN KUHETUYECKON SHEPTUel TEIJIOBOTO
JBUKEHHS W KOHIEHTpPAIMEW €ro MOJIEKYJ, CBSI3b TEMIIEPATYphl BEMIECTBA CO
CpeoHEW KWHETHYECKOW HHEPruel TEIIOBOTO JABWKEHUS €ro 4YacTHll, CBS3b
JIaBJICHUSI WUJICAUIBHOIO Ta3a C KOHUEHTPAIMEW MOJIEKYJ W €ro TeMIepaTypoi,
ypaBHeHHe MenzaeneeBa—Kianenpona, NnepBbld 3aKOH TEPMOAWHAMHUKH, 3aKOH
COXpPAaHEHMS DBHEPruM B TEIUIOBBIX IIpolleccax), IHpU 3TOM HCIOIb30BaTh
MAaTEMATUYECKOE BBIPAXKCHUE 3aKOHOB, YKa3blBaThb YCJIOBUS MNPUMEHUMOCTH
ypaBHeHUsI MeHneneeBa—Knaneipona;

e AHANM3HUPOBATH U OOBICHATH DJIEKTPUUYECKUE SIBICHUS, WCIOIb3YS
OCHOBHBIC TIOJIOKEHUS M 3aKOHBI JJICKTPOJMHAMHKH (3aKOH COXpaHEHUSs
IIEKTPUYECKOTO 3apsAaa, 3aKkOH KyiioHa, MOTEHUHAIbHOCTh 3JIEKTPOCTATUYECKOTO
TOJIs1, IPUHIIUI CYTIEPIIO3ULINU YJICKTPUUECKUX MOJIEH, TPU ITOM yKa3bIBas yCIOBUSA
MpUMEHUMOCTH 3aKkoHa KyloHa, a Takke MPAaKTUYECKH BAXKHBIE€ COOTHOLICHUS:
3aKkoHbl OMa i y4yacTKa LENH W JJIsl 3aMKHYTOM 3JIEKTPUYECKON IEeNu, 3aKOH
Jlxoyns—Jlenna, mpaBuna Kupxroda, 3akonsr dapazes ais 31€KTPoIn3a);

e OIKCHIBATh (PUBMYECKUE MPOIIECChl U SIBJICHHUS, HCIOJIB3YS BEIUYUHBI:
MepeMENICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€JIa U CUCTEMBI TEJI, CUJia, MOMEHT
CHUJIbI, IaBJIEHWE, TOTEHIIMAJIbHAS SHEPTHS, KHHETUYECKAsA SHEPIrus, MEXaHU4ecKas
9HEPrUs, padoTa CHUJIbI, IICHTPOCTPEMHUTEILHOE YCKOPEHHE, CHJIa TSDKECTH, CHUJIa



YIOPYTOCTH, CHJIAa TPEHHUS, MOIIHOCTb, JHEPrUsl B3aWUMOJECHCTBUA Tella ¢ 3eMIIEN
BOJIM3M €€ MOBEPXHOCTH, HEPIUs yNpyrou aedopManuu MpYy>KUHBI, KOJIUYECTBO
TEIUIOThI, A0COJIIOTHAsL TEMIIepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSSA
AHEPrUs UACAITBHOIO OJTHOATOMHOIO ra3a, padoTa UACAIbHOIO ra3a, OTHOCUTEIbHAS
BIIAXKHOCTh Bo3ayxa, KIIJl nmaeasbHOro TEIuioBOro ABUTATENs; JJIEKTPUUYECKOE
110JIe, HANPSDKEHHOCTh JJIEKTPUYECKOrO ITOJISI, HANPSHKEHHOCTH IOJISI TOYEYHOTO
3apsAa WM 3apsOKEHHOIO Iapa B BakyyMe M B JIMDJIEKTPUKE, MOTECHLHAI
AIEKTPOCTATUYECKOTO TOJISI, PA3HOCTh MOTEHIMAJIOB, AJICKTPOABIKYILAS CHIIA,
CWJIa TOKa, HAIpsHKEHUE, MOLIHOCTh TOKA, AJIEKTPUYECKass EMKOCTh ILIOCKOTO
KOHJIEHCAaTOpa, CONPOTHBJIICHHE y4YacTKa LEeNd C [OCJIEIOBaTENbHBIM U
NapaJJIEIbHBIM  COCAVMHEHUEM PE3UCTOPOB, DJHEPIUSA  DIIEKTPUUYECKOrO  IOJI
KOHJICHCATOpa;

e OOBACHATH  OCOOCHHOCTM  MpPOTEKaHHUsd  (U3HYECKUX  SBICHUU:
MEXaHUYECKOE JIBH)KEHHE, TEIJIOBOE JIBMJKEHHME 4YacTHI[ BEUIECTBA, TEIJIOBOE
paBHOBecHe, OpOYHOBCKOE JABW)KEHUE, AUPQY3HUs, HCIAPEHUE, KHUIEHHE U
KOHJICHCAlUs, IUIABJICHHE M KPHUCTAJUIM3alMs, HAIPABJICHHOCTh TEIUIONEPENAUH,
IEKTPU3alUs  T€Jl, SKBUIIOTEHUHAJIBHOCTh  IOBEPXHOCTH  3apsSHKEHHOTO
IIPOBOJIHUKA;

e TPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OAHOU (PU3NYECKON BETUYHUHBI OT
JIPYrol € HCHOJB30BAHMEM IPSMBIX W3MEPEHHUW, NPHU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHPOBATh PE3yJIbTAaThl IOJYYEHHOH 3aBUCHMOCTH (PU3UUYECKHUX
BEJIMYMH B BUJE TpaMKOB C Y4ETOM aOCOJIOTHBIX MOTPEIIHOCTENH H3MEpEHUH,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM UCCIIEOBAHUS;

e MPOBOJUTH KOCBEHHbIE HU3MEpPEHUs (U3MUECKUX BEJIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJbHBIM METOJ W3MEpPEHHUs, OLEHUBAaTh aOCOJIIOTHBIE U
OTHOCHUTEJbHBIE IOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

e TPOBOAUTH OMBITHI 10 MPOBEPKE MPEAJIOKEHHON TUIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
NIOJIyYEHHBIE PE3YJIBTATHI U JEJIaTh BBIBOJ O CTAaTyCE MPEIOKEHHOM TUIIOTESBI;

e coOmoaaTh MpaBuiia 0€30MacHOrO TPy/ia MPH MPOBEIECHUHU HUCCIIEIOBAaHUMI
B paMKax y4eOHOro 3KCIEepUMEHTa, MPaKTUKyMa U y4eOHO-UCCIEI0BATEIbCKON U
MPOECKTHOM JESTENbHOCTH C HCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOWCTB U
71a060paTOPHOTO 000PYAOBAHUS;

e peElIaTh PAcCUE€THBIC 3aJjadd C SIBHO 3aJJaHHOM W HESBHO 3aJaHHOM
(bu3MYecKo MOJENbIO: HA OCHOBAHWU aHAJIN3a yCIOBHUS OOOCHOBBIBATH BHIOOD
bu3nyeckoil MoAeNH, OTBeYarole TpeOOBAHUAM 3a7aul, TPUMEHSATh (POPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH U TOCTYNAThl (PU3UUECKUX TEOPHUM MPU MCIOJIb30BaAHUU
MaTEMaTUYECKUX METOJ0B pEelIeHHUs 3a7ad, MPOBOAUTH Pacy€Tbl HA OCHOBaHUU



UMEIOIINXCS JAHHBIX, AHAJU3UPOBATH PE3YyJIbTAaThl U KOPPEKTUPOBATH METObI
pelieHus ¢ y4éToM MOJYyUYEHHBIX Pe3yIbTaTOB;

e pemiaTh KauyeCTBEHHBIC 3ajauyM, TpeOylolue NPUMEHEHUS 3HAHUM U3
pa3HBIX pa3fenoB Kypca (U3MKH, a TAaKXKE HUHTETpalldd 3HAHUW W3 JIPYTHUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBAThH JIOTMYECKYIO IEMOYKY
paccykJIeHUi ¢ OMOpOil Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (pu3myeckue
SIBJICHUS,

e HCIOJIb30BAaTh TEOPETUUYECKUE 3HAHUS JUIsi OOBSCHEHUS OCHOBHBIX
MPUHITUTIOB pa0OThl HM3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKHX YCTPOUCTB W
TEXHOJIOTUYECKUX MPOIECCOB;

e TMPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apYyOSKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHUE MPOIECCOB OKPYXKAIOIIETO MHpA, B
pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

e AHAJIM3UPOBATH U OLICHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOICTBEHHOMN
JESATEILHOCTH 4YeJIOBEKa, CBA3AHHOW C (PU3MYECKUMM MpOllecCaMH, C TMO3ULUN
HKOJIOTHYECKOHN 0e30MacHOCTH, IpEeACTaBICHUM 0 parmoHaIbHOM
MPUPOOTIOIH30BAHUN, @ TAK)KE Pa3yMHOM HCIIOJIb30BAHUU JIOCTHXKCHUN HAyKU U
TEXHOJIOTUH JJIs1 JalbHEHIIIEro pa3BUTHS YE€IOBEUECKOro 00IeCTBa;

e TMPUMEHATHh Pa3Iu4Hble COCOOBI PaboThl ¢ MHpOpMaLHEN (PU3NIECKOro
COJIepKaHUsl C MCMOJIb30BAHHEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHUH,
IIPU ATOM UCIIOJIb30BaTh COBPEMEHHBIE HH(DOPMAIMOHHBIEC TEXHOJIOTHH ISl TOUCKA,
nepepaboOTKU M NPEeAbSBICHUS Y4eOHOW M Hay4HO-TIOMYJIAPHON HH(pOpMalUH,
CTPYKTYPUPOBAaHHS U WHTEPIPETAIIUA UHPOPMAINH, TTOJYICHHOW W3 Pa3IudHBIX
HMCTOYHUKOB, KPUTUYECKU aHATIM3UPOBATH MOJydaeMyt0 HH()OPMALIUIO U OLICHUBATH
€€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIINXCS 3HAHWI, TaK U Ha OCHOBE aHaJIn3a
MCTOYHUKA HH(POPMAIINH;

e TPOSBIISTH OpraHU3alMOHHbIE u MO3HABATEIbHbIE YMEHHUSI
CaMOCTOSITEJIbHOTO TMPUOOPETEHUS HOBBIX 3HAHUM B TIPOILIECCE BBHIMTOJIHEHUS
MIPOCKTHBIX M Y4eOHO-UCCIEA0BATEILCKUX PadoT;

e paboTarh B TPYIIE C HUCIOJHEHUEM Pa3IMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PA0OTy TPYNIBI, PANMOHATIBLHO pPACHpPENeNsTh JESITeIbHOCTh B
HECTAHJIAPTHBIX CUTYyaIUsIX, aJICKBATHO OLICHUBATH BKJIQJl KaXKJIOTO U3 YYaCTHUKOB
IPYIIIBI B pEUIEHNUE pacCMaTpUBaEMOM MPOOJIEMBbI;

e TPOSBISATH MOTUBALMIO K OyayIiei MpopeCcCHOHAIBHON NesTEIHbHOCTH 110
CHEIHUAIBHOCTIM (HU3UKO-TEXHUYSCKOTO TIPOQHIIS.

K koHiy o0yuenus B 11 Knacce npeIMeTHbIE pe3yabTaThl HA YIIIYOJIEHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOIITUXCS YMEHHUIA:

e TOHMMATh POJb (HU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHUCCKOM,
COI[MATILHOM M 3TUUECKOM cdhepax NeaTeIbHOCTH YeloBeKa, POJib U MECTO (DU3UKU B



COBPEMEHHOW HAy4YHOW KapTUHE MHUpPa, POJIb ACTPOHOMUU B NPAKTHYECKOMN
JEATEIIbHOCTH YEJI0BEKA U JAJIbHEUIIIEM HAYYHO-TEXHUYECKOM Pa3BUTUH, 3HAUCHHE
OMKCATENIbHON, CHUCTEeMaTU3UPYIOIIeH, OOBSICHUTEIBHOW U MPOTHOCTHYECKOU
byHKIMI  (U3NYECKONl TEOpUM — DIIEKTPOJAWHAMUKH, CIICHUATBHON TEOpUHU
OTHOCHUTENFHOCTH, KBAHTOBOH (DU3HUKH, POJIb GU3NUECKOI TEOPUHU B POPMUPOBAHUU
MPEICTABICHUN O PU3NUYECKON KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B
oO0IIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUM O IPUPOJIE;

e pa3nMuaTh YCIOBUS MPUMEHUMOCTH MOJeNed (PU3NYECKUX Tea U
IIPOLIECCOB (SIBJIEHUI): OJHOPOJHOE 3JIEKTPUUYECKOE M OJHOPOJAHOE MArHUTHOE
MoJisi, TapMOHUYECKHE KojeOaHus, MaTeMaTH4YEeCKHil MasTHUK, WICaTbHBIN
NPY>KUHHBIA MasSTHUK, TapMOHUYECKHE BOJHBI, HJCATbHBIN KoJeOaTelIbHbIN
KOHTYp, TOHKAsI JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO s1/1pa ¥ KBAHTOBOM MOJIEJIN CBETA;

e pa3nMyYaTh yCJIOBHS (TpaHMIlbl, 00JACTH) MPUMEHUMOCTH (PU3HUUECKUX
3aKOHOB, TOHMMAaTh BCEOOLMH XapakTep (PYHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTD UCITOJIB30BAHUS YaCTHBIX 3aKOHOB;

e AHAJIM3UPOBATH U OOBSCHATH 3JIEKTPOMArHUTHBIE MPOLIECCH U SBIICHUS,
VICITOJIB3YsI OCHOBHBIE IIOJIOKEHHSI M 3aKOHBI JJIEKTPOJMHAMHMKU U CIELUAIBHON
TEOPUH OTHOCHUTEILHOCTH (3aKOH COXPAaHEHMs SJEKTPUYECKOTo 3apsia, Cuiia
Awmrepa, cuna JlopeHua, 3aKOH 3JEKTPOMArHWUTHOM WHIYKIMHU, NpaBWio JIeHia,
cBsa3p D/IC caMOMHIOYKIMH B 3JEMEHTE JJIEKTPUYECKOW LEMH CO CKOPOCTHIO
U3MEHEHUSI CHWJIbI TOKA, IOCTYJIaThl CIIEHUAIBHOM TEOPUH OTHOCHUTEIIBHOCTH
OWHIITEHA);

e AHAJIM3UPOBATH U OOBACHITH KBAHTOBBIE IPOLIECCHI U SIBJICHUS, UCTIOIb3YS
MOJIOXKEHUS! KBAaHTOBOW (pu3uku (ypaBHeHUEe OiHIITEHHa s (poTodddexra,
IIEPBBIM U BTOPOM MOCTYJaThl bopa, NpUHIMI COOTHOLIEHUSI HEONPEAECIEHHOCTEN
['eiizenOepra, 3aKOHBI COXPAHEHHs 3apsA0BOIO M MAcCOBOIO YHCET M SHEPIuu B
AJIEPHBIX PEAKIHUAX, 3aKOH PAJMOAKTUBHOTO PACIajia);

e OIMCHIBAaTh (PU3NYECKHUE MPOLECCHl U SABJICHUS, MCIOJb3YysSd BEIUYMHBI:
HaIPSHKEHHOCTD AJIEKTPUYECKOrO OIS, MOTEHIMAI JIEKTPOCTATUYECKOIO MOJIA,
Pa3HOCTh MOTEHLHUAJIOB, AJIEKTPOJABHKYILAS CUJIA, MHAYKUUS MAarHUTHOIO IOJIA,
MarHuTHBIM TOTOK, cuia AmIiepa, WHAYKTHBHOCTb, 3JIEKTPOABWXKYILIAS CHJIA
CaMOMHAYKIIMH, SHEPTUsSI MATHUTHOTO TOJIsl IPOBOJHUKA C TOKOM, PEISTUBUCTCKUIMA
UMITYJIbC, TOJIHAsE SHEPIusi, PHEPrusi IMOKOs CBOOOAHOW YaCTUIbI, 3HEPrus Hu
UMIYJIbC (OTOHA, MACCOBOE YUCIIO U 3aps SApa, SHEPTHUS CBA3HM s/Ipa;

e OOBACHATH  OCOOCHHOCTM  MPOTEKaHUS  (UBUYECKUX  SBJICHUU:
AIEKTPOMArHUTHAS UHAYKIUS, CAMOMHAYKIIMS, PE30HAHC, MHTEp(EpEeHIHs BOJIH,
nudpakius, AUCHEpCHs, MOJHOE BHYTPEHHEE OTpakeHHe, (HOTOIIEKTPUUYECKUN
abdext (pororddexrt), anvda- u Oera-pacnaabl sAep, ramMma-u3iaydyeHue Ssiep,
buznyecKre NPUHIUIBI CIEKTPAIIbHOTO aHaliu3a U paboThI Jlazepa;



e OIpEAeNATh HANpaBlICHUE WHAYKIMM MArHUTHOTO MOJISI MPOBOAHHUKA C
TOKOM, cHibl Amriepa u cuiibl JIopeHiia;

e CTPOUTH U300paXKEHUE, CO3/1aABAEMOE MIIOCKUM 3€PKaIOM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

e MPUMEHATH OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKUE TMOHATHUS, TEOPUU U
3aKOHBI NIl aHaliu3a M OOBACHEHMs (PU3MYECKUX TPOLECCOB, MPOUCXOMASIINX B
3BE3/1aX, B 3BE3IHBIX CUCTEMAaX, B MEXXTaJaKTUYECKON cpesie; ABUKEHUSI HEOECHBIX
TEJ, PBOIIOLIMY 3BE3/ U BCceleHHoi;

e MPOBOJIUTH MCCJEAOBAaHUE 3aBUCHUMOCTEH (DU3MYECKUX BEIUYUH C
WCIIOJIB30BaHUEM TMPSIMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buUKCUpPOBATH PE3YNbTATHI MOJTYYCHHONW 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH B BUJIE
rpaduKoB ¢ y4ETOM aOCOIOTHBIX MOTPEIIHOCTENH U3MEPEHUH, JIeNIaTh BBIBOBI 110
pe3ynbTaTaM HCCIIEIOBAHUS;

e MPOBOJIUTh KOCBEHHBIC HU3MEPEHUs (DU3NYECKUX BEJIUYMH, MPU STOM
BBLIOMpATh ONTUMAJbHBIA METOJ HU3MEPEHHs, OIEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE OTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

e MPOBOJIUTH ONBITHI IO MPOBEPKE MPEIIOKEHHON THIOTE3bI: MNIAHUPOBATH
AKCIEPUMEHT, COOUpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY, aHaJIU3UPOBATH
MOJTYYEHHBIE PE3YJIbTATHI U JCJIaTh BBIBOJ O CTATyCE MPEJI0KEHHON TUIOTE3bI;

e OIKMCHIBATh METO/IbI NOJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;

e coOMoAaTh MpaBuia 0€30MacHOTO TPyAa MPU IPOBEICHUN UCCIIEI0BAHUN
B paMKax y4yeOHOIro 3KCIEpUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIeA0BATEIbCKOU U
MPOCKTHOM JAESATEILHOCTH C MWCIOJIb30BAHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYAOBAHUS;

e pelIaTh pPacu€THBIC 3aJadd C SIBHO 3aJJaHHOM M HESBHO 3aJaHHOM
bu3nYecKoil MOJIEIbI0: HA OCHOBAHWU aHAlM3a YCJOBHUS BBHIOMPATH (PU3MUECKHE
MOJIEJIM, OTBEYAIOIIMEe TPEeOOBaHUSAM 3a/layd, NPUMEHSITh (POPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJaThl (PU3MYECKUX TEOPUM TMpPU HCIOJIH30BAaHUU
MaTeMaTUYECKUX METOJOB PEIICHHS 3aJay, MPOBOAUTH PACUYEThl HA OCHOBAHUU
MMEIOIIMXCSL JaHHBIX, AHAIM3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATH METOIbI
pelIeHus ¢ y4ETOM MOJIYYEHHBIX PE3yJIbTaTOB;

e pelllaTh Ka4yeCTBEHHbIC 3aJlaud, TpeOylolne TNPUMEHEHUS 3HAHUU U3
pa3HBIX pa3lesioB Kypca (U3MKH, a TakKe HHTETpallud 3HAHUM U3 JAPYrUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTMYECKYIO LEMOYKY
pacCy>XKJIeHUI C OMOPOM Ha M3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU M (HU3UIECKUE
SIBJICHUS;

e HCIIOJIb30BaTh TEOPETHYECKHE 3HAHUA IS OOBSCHEHHS OCHOBHBIX
MPUHIUAIIOB PaOOThl HM3MEPUTEIBbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLECCOB;



e TMPHUBOJIUTH TPUMEPHI BKJIANa POCCHUCKHX H 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOIIETO MUPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

e AHAM3WPOBATH U OIICHUBATH MOCIIC/ICTBUS OBITOBON M TIPOU3BOICTBEHHOU
JIESITEIbHOCTH 4YEJIOBEKAa, CBA3AHHOM € (PU3MYECKHMMH MPOIECCAMH, C TMO3HMIMNA
IKOJIOTHYECKOM 0e30MmacHOCTH, IpeCTaBICHUN 0 parroHaTbHOM
IIPUPOIOTIONB30BAHUH, a TAK)KE Pa3yMHOM HCIIOJIb30BAaHUU JOCTIKEHUN HAYKH U
TEXHOJIOTHH /ISl TATbHEUIIIETO PAa3BUTHSI YEJIOBEUYECKOTO OOIIECTRA;

e MPHUMEHSTHh Pa3IMyHBbIE CIOCOOBI paboThl ¢ MH(pOpManHel (HU3NIECKOTO
COZIepKaHMsI C HCIOJIh30BAHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHH,
IIPH 3TOM HCIIOJIb30BaTh COBPEMEHHBIE NH()OPMAIIMOHHBIC TEXHOJIOTHH TSI TIOUCKA,
nepepadoTKU M TMPEeAbSIBICHUS Y4eOHOW M Hay4YHO-TIOMYJIAPHON HH(POpMAIUH,
CTPYKTYPHPOBAaHHUS W MHTEPIPETAIIUN HHPOPMAIIMH, TTOJYICHHOW U3 Pa3TMIHBIX
WCTOYHHUKOB, KpUTUYECKH aHATM3UPOBATH MOTy4aeMyr0 HHPOPMAIIUIO U OTICHHBATh
e€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHAJIM3a
MCTOYHUKA UH(POPMAIINH;

e TPOSIBIATH OpraHu3aluOHHBIC u M03HABATEIIbHBIC yMEHUS
CaMOCTOSATEILHOTO TPHOOPETCHHSI HOBBIX 3HAHWHW B TIPOIECCE BBITTOJHCHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATEIbCKUX PaldoT;

e paboTaTh B TpPYIIE C HUCHOJHEHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh PAOOTy TPYMIBI, PANMOHAIBLHO pPACHpPENeNsTh JESITeIbHOCTh B
HECTaHJAPTHBIX CUTYaIHMsIX, aJIEKBaTHO OIICHUBATh BKJIAJT KAXKIOTO M3 YIaCTHHKOB
TPYNIIBI B pEIICHUE pacCMaTPUBAEMON MTPOOJIEMBI,

e TPOSBIIATH MOTHBAIMIO K OyayIel MpodeCcCHOHATBHOW NEITEILHOCTH TI0
CIEIUAIBHOCTIM (hU3UKO-TEXHUYECKOTO TIPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI KoJsmnyecTBO 4acoB deKkTpoHHbIe (LM (POBbLIE)
n/m Bcero | Konrpoabnbie | I[IpakTnyeckue | 00pa3oBarejbHbIe peCypcChbl
padoThI padoThI

Pasnen 1. HAYUYHBIM METO/] ITO3HAHWS ITIPUPO/IBI

1.1 Hayunblii MeTo Mo3HaHUS IPUPOIBI 6 bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

Wroro mo pazneny 6

Pa3zgen 2. MEXAHUKA

2.1 | Kunemaruka 10 1 bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

2.2 | luHamuka 10 bubmuorexa [JOK
https://m.edso0.ru/f16b68d7

2.3 | Cratuka TBEpIOro Tena 5 1 bubnuoreka [IOK
https://m.edso0.ru/f16b68d7

2.4 | 3aKOHBI COXpaHEHHsS B MEXaHUKE 10 1 bubnnorexka [JOK
https://m.edsoo.ru/f16b68d7

Wroro mo pazueny 35

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMHUKA

3.1 | OcHOBBI MOJIEKYJIIPHOKHHETHYECKON TEOPUU 15 1 bubnuoreka [IOK
https://m.edsoo0.ru/f16b68d7

3.2 Tepmonunamuka. TennoBble MalTuHbI 20 1 bu6mmoreka [JOK
https://m.edso0.ru/f16b68d7

3.3 | ArperarHbie coCcTOsIHUS BemecTBa. Da30BbIe EPEXOIbl 14 1 bubnnorexka [JOK
https://m.edsoo.ru/f16b68d7

Hroro o pasneny 49

Pa3znea 4. 9JIEKTPOJANHAMUKA

4.1 | DnekTpuueckoe moje 24 1 bubnuorexa [IOK
https://m.edsoo0.ru/f16b68d7

4.2 | IloCTOSTHHBIH 2IEKTPUIECKUN TOK 24 1 bubnuoreka [IOK
https://m.edsoo0.ru/f16b68d7
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4.3 | Toku B pa3IM4YHBIX CpeIax 6 bubmmoreka [JOK
https://m.edsoo.ru/f16b68d7

Uroro no pazgeny o4

Paznea 5. PUSHUYECKHUHN MPAKTHKYM

5.1 | ®usnueckuii MPaKTHKyM 16 16 bubmuorexa [JOK
https://m.edsoo0.ru/f16b68d7

Wroro no pazneny 16

PeszepBHoe Bpemst 10 bubmmoreka [JOK
https://m.edsoo.ru/f16b68d7

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

Ne HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI KoaunuecTBo yacoB DJieKTpoHHbBbIE (I (PPOBBIE)
n/n Bcero | Kourpoabnbie | [IpakTuyeckue | 00pa3oBaTe/bHbIE PECypChl
padoThI padoThI
Pazgen 1. JIEKTPO/IMHAMUKA
11 MaruauTHOE 10JIe 14 bubmuorexa [JOK
https://m.edso0.ru/39859%f1
1.2 DneKTpoMaruuTHasi MHAYKLHS 13 1 bu6mmoreka [IOK
https://m.eds00.ru/39859f1
Wroro no pazneny 27
Pazngen 2. KOJTEBAHUS U BOJIHbBI
2.1 MexaHn4eckue KoaeOaHus 10 bu6mmoreka [IOK
https://m.edso0.ru/39859f1
2.2 | DNeKTpOMarHUTHBIE KOJICOAHUS 15 bubnnorexa [HOK
https://m.edso0.ru/39859f1
2.3 | MexaHnueckue 1 3JIeKTPOMarHUTHBIE BOTHbI 10 1 bubnuoreka [IOK
https://m.eds00.ru/39859f1
2.4 OnTuka 25 1 bu6nmoreka [JOK
https://m.edso0.ru/39859f1
HToro no pazneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJBHOCTH

3.1 | OcuoBet CTO 5 1 bubnuorexa [JOK
https://m.eds00.ru/39859f1

Hroro no paszneny 5

Paznen 4. KBAHTOBAS ®U3UKA

4.1 | KopmyckyasipHO-BOJIHOBOH Jyalu3M 15 bubmuorexa [IOK
https://m.eds00.ru/39859¢f1

4.2 ®dusuka aToma 5 bu6mmorekxa [IOK
https://m.eds00.ru/39859f1

4.3 | ®uznka aTOMHOTO S/Ipa U JIEMEHTAPHBIX YaCTHII 5 bubnnoreka [JOK
https://m.eds00.ru/39859f1

Hroro no paszneny 25

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH



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
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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5.1 | DrIeMeHTHI aCTPOHOMUH H ACTPODU3UKU 12 bubnmoreka [JOK
https://m.eds00.ru/39859f1
Wtoro no pasneny 12
Paznea 6. PUSHUECKHWIN NPAKTUKYM
6.1 | dusnyeckuii MPaKTUKYM 16 16 bubnuorexa [JOK
https://m.edso00.ru/39859ef1
Wroro no pazueny 16
Pa3nen 7. OGOBIIAIOIIEE IOBTOPEHUE
7.1 Cucremaru3anus 1 0000IICHUE TIPEIMETHOTO COICPIKAHUS U 15 bu6mmoreka [IOK
OIIbITA JIEATENbHOCTH, IPUOOPETEHHOTO MPU U3YUEHUH Kypca https://m.eds00.ru/39859f1
¢busuku 10 — 11 xiaccos
Wroro no pazneny 15
PeszepBHoe Bpemst 10 bubnuorexa [JOK
https://m.eds00.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
e KoJsnyecTBO 4acoB JIeKTPOHHbIE
- Tema ypoka Hara uudgposbie
n/n Beero KOHTpﬁOJILHLIe HpaKTﬁI/I‘IGCKI/Ie w3ysenus 0Bpaz0OBATEABHBIE
padoThI padoThI pecypeni
1 ®dusnka — pyHIaMeHTaIbHas HayKa O IPUPOJIC 1 Bubmiorexa HOK
i YK pHp https://m.edsoo.ru/1beef346
HayuHbIil MeTOZ TO3HAHUSA U METO/BI UCCIEA0BAHUS bubnnorexa [JOK
2 - 1 .
(U3NYECKUX SIBICHHUH https://m.edsoo.ru/3a7fde29
3 DKCHEPUMEHT U TEOPHsI B MIPOIIECCE MO3HAHUS 1 bubnnoreka [HOK
npupobel. Habmronenue u SKCrepuMeHT B pU3HUKe https://m.edsoo.ru/34c49931
bubmuorexa [JOK
4 CrniocoOs1 u3mMepeHus: GU3NYECKUX BETUUHH 1 https://m.edsoo.ru/ca2defo3
AOCOTIOTHAS M OTHOCUTENIbHASI IOTPEITHOCTH bubnunorexa [JOK
5 . 1 .
U3MEepeHuH (PU3MUECKUX BEIUYHH https://m.edsoo.ru/7f18fda3
MopenupoBanue B pusuke. Ponas u Mmecto pusnuku B
6 ¢o HMI/I opBaHHH COB(b €MEHHOHN Hay4YHOU Kaq)TI/IHBI 1 bubmiorexa LIOK
PMUP pe! i pT https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKOH AESITEIbHOCTHU JIOIEN
Mexanunueckoe aBuxeHue. Cucrema oTcuera.
bu6mmoreka [JOK
7 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS. 1 _
https://m.edso00.ru/e9a52f02
[Ipsimast u oOpaTHast 3aa4l MEXaHUKHU
Pangnyc-BekTop MarepuaibHON TOYKH, €r0 MPOCKIUN
8 Hali)C}II/I KOO IEHaT Tp aexropus. [lepeme egne : 1 bubmmorexa LIOK
P P PHiL. HiepeMetil ’ https://m.eds00.ru/30a108a5
CxopocTtb. X poeKIuK Ha OCH KOOPJIUHAT
PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHHUE.
9 r a(bI/Iquc)Koe oﬁncaHI/Ie aBHo;je HOT'O 1 bubmiorexa HOK
p - P p https://m.eds00.ru/89ba7190
MIPSIMOJTMHEHHOTO JIBUKCHUS
10 CrnoxeHue mepeMeIeHnii 1 ckopocTei. Permenue 1 bubnmoreka [JOK

3aaaq

https://m.edsoo.ru/761d18aa
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HepaBHoMepHOE BH>KEeHME. MTHOBEHHAs CKOPOCTb.

bu6mmoreka [IOK

11 VYckopenue. [IpssMonuHeiiHOE TBHKEHHE C https://m.edso0.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onrcanue MPSIMOIMHEHHOTO IBUKCHUS bubnuoreka [IOK
12 :
C TOCTOSTHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoboaHoe najzeHue. Y ckopeHue cB0OOOIHOTO
13 ma eHIfSI 3aBI/I§I/IMOCTB Koop WHAT, CKO I[OCTI/I bubmorexa LIOK
ACHIA. PARAT, CKOPOCTH, https://m.eds00.ru/f738109c
YCKOpPEHUS OT BPEMEHHU U UX rpaduxu
14 JIBu>keHue Tena, OpOIIeHHOTO MO YTIIOM K bu6mmoreka [IOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBosmueliHoe aBuxkenue. J[BH>keHUeE 1o
OKPYKHOCTH. YTJI0Bas U JIMHEHas ckopocTs. [lepuoa bubnnoreka [JOK
15 .
1 yactoTa. LleHTpocTpeMUTENBHOE U TTOJTHOE https://m.edsoo.ru/33196fbe
YCKOpEHHE
" " bubnuorexa [JOK
16  KontponpHas padora o teme "Kunemarnka https://m.edso0.ru/1242f32¢
[TepssIif 3ak0oH HptoTOHA. HEpUIHAIBHBIE CUCTEMBI
17 OT(EIéTa [IpuHIMI OTHOCI/ITenEII{IOCTI/I lanunes bubmorexa [IOK
- L IPHHI N ' https://m.edsoo.ru/5a9e4a64
HeuneprinanbHbie CUCTEMBI OTCUETA
18 Cuna. PaBHonelicTByIO1IasA cuiia. Bropoit 3akoH bubnuoteka [JOK
HeroTona. Macca https://m.edso00.ru/141d3837
. . bubnuoteka [JOK
19 Bszaumogeiictue ten. Tperuii 3akoH HeroToHa https://m.eds00.ru/57dbas05
20 [IpuHnun cynepnosunuu cuil. Pemenne 3anad Ha bubnnorexka [JOK
IIpUMEHEHHe 3aKk0HOB HproTOHa https://m.edsoo.ru/bdf997fb
21 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTD bubnuoreka [IOK
IPaBUTALIMOHHOW U HHEPTHOM MacCChl https://m.edso0.ru/9aba2b0a
22 | Cwuia TSDKeCTH M YCKOPEHHE CBOOOIHOTO TaICHHUS buGmnorexa LIOK
yerop A a https://m.eds00.ru/22757f26
BIDKEHHE HEOECHBIX TET M MX UCKYCCTBEHHBIX
A Y bubmuorexa [JOK
23 | cnytHukoB. [lepBas kocMHUYecKasi CKOPOCTh. 3aKOHBI

Kennepa

https://m.edsoo.ru/11abfa0a
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bubmuorexa [JOK

24 Cuna ynpyroctu. 3akon I'yka. Bec ena https://m.edsoo.ru/0ae2cd84
Cuina tpenust. [Ipupoaa v BUABI CUIT TPEHUS. bubnnoreka [JOK
25  JIBW>KEHHE B )KHJIKOCTH M Ta3e ¢ YYETOM CHJIBI https://m.edsoo.ru/1fa86499
COIIPOTHUBIICHUS CPEbI https://m.eds00.ru/2ch29676
2% JaBnenue. I'napocrarnueckoe nasienue. Cuia bubnmoreka [JOK
Apxumena https.//m.edsoo.ru/a28aa7ad
Ab6comotHo TBepaoe Teno. [locTynarenbHoe u bubmmnorexa [IOK
27 BpalllaTelbHOE ABM)KEHHE TBEPJIOTO TEa bubmorexa LIOK
pait A P https://m.edso00.ru/2b95d57e
28 MOMEHT CuJIbl OTHOCHUTENIBHO OcH BpalieHus. [lieuo bubnnoreka [JOK
CHJIBI https://m.eds00.ru/653d3459
CrnosxeHue cull, MPUIOKEHHBIX K TBEPJOMY TEIy.
29 | lleHTp TSHKECTH Tgﬂa Ycnosus paBH(I:BﬂeCH};I TBezaoro bubmmorexa LIOK
' https://m.edsoo.ru/9aa79a7d
Tena. Bunel paBHOBecHs
bu6mmoreka [JOK
30 Pemenue sanad https://m.edsoo.ru/dclcaacO
31 KonTponbnas padora no teme "JIlunamuka. Cratuka bubnuoreka [IOK
TBepaoro Tena" https://m.edso00.ru/9f5a574c
NmMnynbsc MmaTepralbHONW TOUYKHU, CUCTEMBI
3y  MATEPHAILHBIX TOUCK. LenTp Macc cucreMbl bubnuoreka [IOK
MaTepuaibHbIX TO4eK. Teopema 0 IBUKEHHUU LIEHTpa https://m.edsoo.ru/4bb8294b
Mmacc
Nmrimysnbe critbl M1 M13BMEHEHHE UMITYJIbca Tena. 3aKOH bubnmoreka [JOK
33 _
COXpAaHEHUs UMITYJIbCA. PEaKTUBHOE IBUKEHUE https://m.edsoo.ru/13f0a221
3 Tipencrannen o coxpanentn wowenta minysca Bu6mnorexa LIOK
bell p y https://m.eds00.ru/d6532eb9
[IEHTPATBHBIX MOJISX
35 | Pemrenne 3amau bubmioreka LIOK

https://m.edsoo0.ru/f7706d63
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Pabora criibl Ha MaJIoM M Ha KOHEYHOM

bu6mmoreka [IOK

36 | mepememenun. ['padudeckoe npeacraBieHne padoThl https://m.eds0o.ru/913974¢7
CUJIbl. MOIIHOCTH CUJIBI
37 Kunernueckas sueprus. Teopema 00 n3MeHEHUN bubnnoreka [HOK
KUHETUYECKON YHEPIUU MaTepUaIbHOU TOUKHU https://m.edsoo.ru/9a5e2e74
[ToTeHunanbHbIe U HEMOTEHIMAIBHBIE CHJIBL.
38  IloreHumanbHas sHEprus. Bropas kocmuueckas bubmorexa LIOK
: https://m.edsoo.ru/554bafcc
CKOPOCTh
Tpetbs kocMuueckasi ckopocTb. CBsi3b pabOTHI
39 | HCTOTCHUHMATBHBIX CHJI C N3MEHEHHEM MEXaHHUYECKOU bubmuoreka [JOK
SHEPTUH CUCTEMBI TeNl. 3aKOH COXPaHEHUs https://m.edsoo.ru/f57b4e01
MEXaHUYECKON IHEPTrUuu
VYipyrue u Heynpyrue CTOJIKHOBEHMS. Y paBHEHHUE bubnnorexa [HOK
40 . :
bepuymnu 11 uaeanbHON KUAKOCTH https://m.edsoo.ru/f30f43b6
KonTponbHas padota no Teme "3aKOHbI COXpaHEHUS B bubnuoreka [IOK
41 " :
MEXaHUKE https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBieHnii 0 Npupoe TEMIOTHI.
bu6mmoreka [JOK
42 Ocuosusie nonoxenns MKT. uddysus. https://m.edsoo.ru/b0ad445f
bpoyHOBCKOE NBHKEHUE
C 0 .
o | oo e e e B LOK
p P A H https://m.edsoo.ru/c44d02e2
BELIECTBA
44 Macca u pazmepsl MoJiekya (aromoB). KonndectBo bubnnorexka [JOK
BemectBa. [locTostHHass ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. TemioBoe paBHoBecue. lIkana bubnnorexka [JOK
Henscus https://m.eds00.ru/0070d493
bu6mmorexa [IOK
46 | Pemenne sanad https://m.edso00.ru/1531aba5
. bu6mmorexa [IOK
47 | NneanbHbli ra3. I'a30BbIe 3aKOHEI https://m.eds00.ru/1deh2367
48 VpaBuenue MenneneeBa-Knaneiipona. Pemenue bubnmuotexa [JOK

3a1a4

https://m.edsoo0.ru/8d12¢c328
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bubmuorexa [JOK

49 | AOGcosoTHas TemrepaTypa. 3akoH JlaapToHa https://m.edso0.ru/14e02d1f
50 N3omporeccsl B uA€aIbHOM ra3e ¢ HOCTOSIHHBIM bubmumorexa [IOK
KOJIMYECTBOM BEILIECTBA https://m.edsoo.ru/68878d51
51 I'paduueckoe npeacTaBiIeHHE N30MPOLIECCOB: bubnuoreka [IOK
M30TEepMa, U30X0pa, n300apa https://m.edso00.ru/1344327b
bu6mmoreka [IOK
52 Ocnosnoe ypasuenne MKT https://m.eds00.ru/c8094721
bu6mmoreka [IOK
53 | Pemenne sanas https://m.eds00.ru/10265a05
CBs13b a0COMIOTHON TEMIIEPATYypPhI
54  TEPMOIMHAMUUECKOH CHCTEMBI CO cpeaHeit https://m.eds00.ru/c38af875
KMHETUYECKOM HEpruei moCcTynaTeaIbHOT0 TEII0BOIO
JBUKEHHSI €€ 4acTHIl
55 O06o001IeHrEe U CUCTEMAaTH3allisl 3HAHUH 110 TeME bubmuorexa [JOK
"Ocnosl MKT" https://m.eds00.ru/09d12fd8
" " bu6mmoreka [JOK
56 | KonrtpombHas padora no teme "OcHoBsl MKT https://m.edsoo.ru/13adad59
TepmonnHaMuyeckas cucrema. 3aJJaHue BHEIIHUX
cnoBuii A T/ cucrempl. BHelHWe U BHYTpEHHHE
o7 ZlapaMeTpIIil HaﬂpaMeTpH TJ1 cuctemsl Kak }g)%)mne bubmorexa [IOK
) N https://m.edsoo.ru/5f8d38a3
3HAYEHUS BEJIMYUH, OMUCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 CZMOHpOI/I3BOJ‘IBHa${ppeJ'iIaKcaLII/I}I TJ1 cuctemsl K buGmorexa LIOK
https://m.eds00.ru/8ec512f0
TEITIOBOMY PaBHOBECHIO
59 Mopaenb ueaabHOTO Ta3a B TEPMOIUHAMUKE. bubnmoreka [JOK
VYcnoBus TPUMEHUMOCTH 3TOM MOJEIHU https://m.edso00.ru/29355001
60 VYpaBHenune Menpeneesa-Knaneiipona U BeIpakeHUE bubnnoreka [JOK

JUISl BHYTPEHHEN SHEPTUU

https://m.edsoo.ru/bal178d0
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BeIpaxxenue 1 BHyTpEHHEN SHEPTUHA OJHOATOMHOI'O

bu6mmoreka [IOK

61 @ wupeanpHOro raza. Ksasucraruueckue u https://m.edsoo.ru/ac5cacls
HECTAaTUYECKHE MPOIECCHI
DnemMeHTapHas padoTa B TEPMOJIMHAMUKE.
62 BBI‘II/ICJ'IGHI:/IC pap60TBI o rpz(bniy nporiecca Ha pV- buGmorexa LIOK
https://m.edso0.ru/741d5738
auarpamMmme
63 Temmonepenaya kak crmoco0 N3MEHEHUSI BHYTPCHHEH bubnnoreka [HOK
sneprum T/] cuctembl 6e3 coBepiieHUs padOThI https://m.edso00.ru/3d734561
64 | KouBekiusi, TEIUIONPOBOAHOCTh, U3JIyUYECHUE bubmorexa LIOK
HH, POBOA B3IV https://m.eds00.ru/157b54cd
KommuectBo Tennotel. TemmoéMkocTs Tena. Y aenpHas
65 | u MomsipHas TEIJIOEMKOCTH BeIllecTBa. Y IeJbHas bubmorexa LIOK
' https://m.edso00.ru/7ba67355
TEIJIOTa CTOPAHUSI TOTLJIUBA
66 | Pacuér konudecTBa TETUIOTHI IPH TEIUIONIEPEIAdC bubmmorexa LIOK
https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 06 aqnabatHom npoiuecce. [lepBrlil 3aKkoH bubnuotexa [JOK
TEPMOAVNHAMUKHI https://m.eds00.ru/d8098824
KonuuecTBo TemnoTs u paboTa Kak Mepbl U3MEHEHUS bubnunoreka [JOK
68 . :
BHyTpeHHeN 3Hepruu TJ1 cucremsl https://m.edsoo.ru/b047alcd
Bropoii 3akoH TepMOAMHAMUKH ISl PABHOBECHBIX U
69 He le:)BHOBCCHI)IX 15 0 HGCCOB Hecf[6 aIT)HMOCTL bubmnorexa LIOK
P pon ’ p https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
. bu6mmoreka [IOK
70 | Ipunnwmme! aerictBus TeroBbIx MammH. KIT] hitps://m.eds00.ru/2e945513
bu6mmorexa [IOK
71  Maxkcumansroe 3nauenue KI1JI. [{uxn Kapro https://m.edsoo.ru/fe3857h9
bubmuorexa [JOK
72 Pewenue sanad https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTIEKThI MCTIOJIb30BaHUS TETIIIOBBIX
9 N bubnuotexa [JOK
73 | nBurareneil. TernoBoe 3arpsi3HEHNE OKPYKaroIIeh

cpebl

https://m.edso0.ru/9867aaa7
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bubmuorexa [JOK

74 Pemenme sanas https://m.edso0.ru/c8c70432
75 O06o0mIeHne 1 cucTeMaTH3aIMsl 3HaHUH 110 TeMe bubmumorexa [IOK
"Tepmonunamuka. TenaoBbie MalIuHbI" https://m.edsoo.ru/28d62b3f
76 KonrtponsHas pabora o teme "TepMonnHamMuKa. bubnuoreka [IOK
TenmoBbie MaIUHBI" https://m.edsoo.ru/1b6e26¢c5
[TapooOpazoBanue u konaeHcauus. Vcnapenue u bubnmoreka [JOK
77 _
KHTIEHHUE. Y IebHAs TeIIoTa MapooOpa3oBaHus https://m.eds00.ru/6f8e6777
Hacwimennsie 1 HeHaCHIICHHBIE Maphl. KauecTBeHHAs
3aBUCHMOCTH TJIOTHOCTH U JJaBJICHUSI HACHIILIEHHOTO
78 | mapa OT TeMIleparypbl, HX HE3aBUCUMOCTh OT 00bEMa bubmnorexa LIOK
P Patypel, https://m.edso0.ru/f5c17d02
HACBILIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPHI
KHUIICHUS OT JIABJICHUSI B KUKOCTH
79 BrnaxaocThs Bo3ayxa. AGCOTIOTHAS M OTHOCUTETbHAS bubnnoreka [JOK
BJIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80  Pemenne sanas https://m.edso0.ru/18e95ff3
TBépnoe Teno. Kpucrammmaeckue u amopdHbie Tena. bubnunoreka [JOK
81 . :
AHN30TpONNs CBOMCTB KPUCTAJIJIOB https://m.edso00.ru/20a88a03
82 [InaBnenue u KpucTauU3anus. Y aenbHas TerioTa bubnmnorexa [JOK
raBneHus. Cyonumarius https://m.edsoo.ru/6ee91e9f
edopmaruu TBEpIOTO Tena. PacTskeHue u cxarue.
83 é[ng)nf ML(I)I[yJH) I(%L}[Ira [Ipenen ynpyrux bubmorexa LIOK
) o ' https://m.edsoo.ru/dalaab10
nedopmaruit
TermoBoe paclIMpeHre )KUIKOCTEN U TBEPIBIX TEIN.
84 AHFapMOHII?ISM Telr)IHOBLIX Kf)[ne6aHm71 qacfplllu bubmorexa [IOK
https://m.edsoo.ru/7ba5edf2
BEILIECTBA
bubmuorexa [JOK
85 | IIpeoOpa3oBanwme sHEPrUU B (a30BBIX IIEPEX0J1ax https://m.eds0o.ru/97a0672f
86  YpaBHeHMe TemIoBoro OanaHca bubmiorexa HOK

https://m.edsoo.ru/ab1521fb
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bubmuorexa [JOK

87 | Pemenne sanas https://m.edsoo0.ru/8ab7f40d
[ToBepxHOCTHOE HaTsKeHUE. KanmisspHbIE SIBICHUS.
88 HaBJ‘IIe)HI/IC I10J] UCKPHUBJICHHOM ITOBE XI—II)OCTBIO buGmnorexa LIOK
L ICKD p https://m.edso0.ru/b42f1f97
xunkoctu. Popmyna Jlamtaca
O06o0061eHre U cucTeMaTU3alus 3HaHu| 10 TeMe
89  "ArperarHbie cocTosiHUS BeniecTBa. Da3oBbie bubmorera LIOK
" https://m.edso0.ru/0b52575c
MepeX0/bl
KonTponbnas pabota o Teme "Arperatuoie bubnuorexa [JOK
90 " :
coctosiHMs BenlecTBa. @a3oBble nepexoasl https://m.edsoo.ru/7dc2a739
DnekTpu3anus Tei U €€ MPOosIBICHUS. DICKTPUUCCKUN
91 zaps pI[BaILI/I a DJICKT I/I‘II)GCKI/IX 3apsaa0B P bubmmorexa LIOK
PAL. A p PALOB. https://m.edsoo.ru/l1aff445f
[IpoBOAHMKH, AUDIIEKTPUKHU U TIOTYIIPOBOIHUKH
DneMEeHTapHBIN SJEKTPUUECKUM 3apsia. 3aKOH bubnnoreka [JOK
92 _
COXpAHEHUS JICKTPUYECKOI0 3apsiia https://m.edsoo.ru/f49afd24
93 B3aumopeiictsue 3apsnoB. Toueunsle 3apsaabl. 3aKOH bubnuoreka [IOK
Kynona https://m.edso00.ru/445b7746
bu6mmoreka [JOK
94  Pemenwue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edso00.ru/08fc19bc
Onektpuueckoe none. Ero aeiicTBue Ha bubnmnorexa [JOK
95 .
JJIEKTPUYECKUE 3apsAabl https://m.edsoo.ru/05c6bfal
HanpsixéanocTs anexTpudeckoro mods. [IpoOHbrii
96 3a SIp Jluauun Ham H)K'ePHHOCTI/I IJIEKT I/I‘Ie(l:))KOFO TOJIS bubmorexa LIOK
AL p p ' https://m.edso00.ru/3dac6957
OnHOpOAHOE AIEKTPUUYECKOE T10JIE
97 [ToTeHManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIA. bubnmnoreka [JOK
Pa3zHOCTh MOTEHIIMATIOB U HANPSHKEHUE https://m.eds00.ru/80021447
[TorenmmanbHas HEPTHS 3apAaa B
98 | amekr ]éCTaTquCKOAE oJie li_[(l'_)ITeH ua bubmorexa [IOK
p ' I https://m.edsoo.ru/af5fa389
3JEKTPOCTATUYECKOTO MO
99 CBs13b HANPSHKEHHOCTHU TOJIA U PA3HOCTHU bubmuotexa [JOK

IMOTCHIHAJIOB JJIA 3JICKTPOCTATHYCCKOI'O I10JIA

https://m.edsoo.ru/df7a6838
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bubmuorexa [JOK

100 TIpuHIMI Cynepro3uIuy MIEKTPUIESCKUX MOJIeH https://m.edsoo.ru/0cfedase
bubmuoreka [JOK
101 ' Pemenne saxas https://m.edso00.ru/5a582263
102 [Tone Toueunoro 3apsina. [lone paBHOMEpHO bubnmoreka [JOK
3apsHKEHHOU chepbl https://m.edso0.ru/b297b5c3
IT OB .
103 Tlose pastiowiepio apsaccinioi GeckoRemo Bubmorexa LIOK
p p p https://m.edsoo.ru/f7a665ee
IJI0CKOCTH
[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IT0JIE. Y CIIOBUE bubnnorexa [JOK
104 :
paBHOBECHS 3apsJIOB https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKHY U TIOJIYIIPOBOJHUKH B bubnuoreka [IOK
3JIEKTPOCTATUYECKOM I10JIe https://m.edso00.ru/060ebab5
106 Konnencarop. D1ekTpo€MKOCTh KOHAEHCATOPA. bubnuorexa [JOK
DneKTPOEMKOCTH IJIOCKOT0 KOHJEHCATOpa https://m.eds00.ru/845b4f73
107 TlapamienbHoe coeTUHEHHE KOHJIEHCATOPOB bubmorera [JOK
https://m.edsoo.ru/d11e8ce?
108 TIlocnemoBaTenbHOE COSTUHEHHIE KOHICHCATOPOB bubmiorexa LIOK
https://m.eds00.ru/1e992920
109 Dueprus 3apsHKEHHOTO KOHJEHCAaTOpa bubmorera [JOK
https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemenue 3amgau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBroKeHre 3apsHsKeHHON YacTHITBI B OJHOPOHOM bubnmoreka [JOK
AJIEKTPUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amaq
113 O06o0061IeHre U cucTeMaTH3alus 3HaHU| TI0 TeMe bubnuotexa [JOK
"Dnektpuueckoe noiie" https://m.eds00.ru/5752603f
114  KonTtponsHas paboTa o teme "DnekTpuueckoe mose" bubmorexa LIOK

https://m.edsoo.ru/cefe90e9
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115 Cuna toka. [locTosiHHBIN TOK. Y CIIOBUS bubmuorexa [JOK
CYIIIECTBOBAHUS MOCTOSHHOTO AJIEKTPUUYECKOTO TOKA https://m.edso00.ru/233311b5
bu6mmoreka [IOK
116 Hcrounuku Toka. Hanpsoxenne u D/1C https://m.eds00.ru/0839a115
117 3axoH OMa Ui ydacTKa Lenu. JIEeKTPUIECKOe bubnuoreka [IOK
CONPOTHUBJICHUE https://m.edsoo.ru/f14f251e
BuGorera LOK
TpOBOIL o oman p https://m.edsoo.ru/95fcdf51
ceueHust
119 VYnpensHOE COMPOTHRBIICHUE BelIecTBA. Perenne 3amaq bubmorera [JOK
p : https://m.eds00.ru/437f8300
120 [TocnenoBarenbHOE, MapAILIETbHOE, CMEIIAHHOE bu6mmoreka [IOK
COEMHEHHE TTPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKHUX LIETICH. bubnuorexa [JOK
[TpaBuna Kupxroda https://m.edsoo.ru/1794cf37
bu6mmoreka [IOK
122 | Pemenne sazad https://m.edso00.ru/3881b469
123 Pabota anexrpuyeckoro Toka. 3akoH Jxoyns — bubnnorexka [JOK
Jlenna https://m.edsoo.ru/a3605c5¢c
bu6mmoreka [IOK
124 | Pemenue 3aza4 https://m.eds00.ru/6761bf0f
195 MOIIHOCTB JIEKTPUYECKOTrO TOKA. TermoBast bu6mmorexa [IOK
MOIIHOCTb, BBIJIEISIEMAsl HA PE3UCTOPE https://m.eds00.ru/99750a6f
bu6mmoreka [IOK
126 | Pemenmne 3anas https://m.edsoo.ru/eb72fc24
bubmuorexa [JOK
127 DS]JIC u BHyTpeHHee CONPOTUBICHNE HCTOYHUKA TOKa https://m.eds00.ru/72d453af
128 3akon OMa 1St TOJTHOM (3aMKHYTOM ) SJIEKTPUIECKON bubnmnoreka [JOK
LENH https://m.edso00.ru/221f40fb
129 | Pemrenue 3anau Eubmorexa LIOK

https://m.eds00.ru/3580b679
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bubmuorexa [JOK

130 | MompocTs mCTOMHMKA TOKA https://m.edsoo.ru/a0ae51d8
bubmuoreka [JOK
131 Koporkoe sampicane https://m.eds00.ru/546f5632
132 KonpaeHcatop B IIeNU MOCTOSHHOTO TOKA bubanorexa LIOK
https://m.eds00.ru/35368f3e
bubmuoreka [JOK
133 | Pemenue sanas https://m.edso0.ru/4410cef0
134 Pemenue 3amau mo teme "IlocTOSTHHBII bu6mmoreka [IOK
AIEKTPUIYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo teme "llocTostHHBIN bubmuorexa [JOK
AJIEKTPUYECKUM TOK" https://m.edso00.ru/744261b8
136 Pemenue 3amau mo teme "IlocTOSTHHBII bu6mmorexa [IOK
AIEKTPUIECKUN TOK" https://m.edsoo.ru/eb5d4687
137 O06o0muIeHre 1 cucTeMaTH3aIMsI 3HAHUH 110 TeMe bubnnorexa [JOK
"IIoCTOSIHHBIN IEKTPUUECKUIN TOK" https://m.edsoo.ru/bfd7a050
138 KonrtponsHas padora no reme "[locTostHHBIH bubnuoreka [IOK
AIEKTPUIECKUN TOK" https://m.edso00.ru/1885ddf1
OnexTpuueckas IPOBOAUMOCTD Pa3INYHBIX BEILIECTB.
139 BHeKTqueCKHﬁ TI())K B f/IeTannaxp n bubmorexa [IOK
' https://m.edsoo.ru/da794295
CBepxnpoBOIUMOCTb
140 DNeKTpUUYECKN TOK B paCTBOpax M pacilaBax bubnnoreka [JOK
ANEKTPOJIUTOB. 3akoHbI Papajiest 171 IEeKTPOoIn3a https://m.eds00.ru/4b423491
. bu6mmorexa [IOK
141 DnexTpuyeckuii Tok B razax. [lnazma https://m.eds0o.ru/92d92f76
142 DneKTpUYECKUi TOK B BakyyMe. BakyymHble bubnnoreka [JOK
puOOpHI https://m.edsoo.ru/2E+160
143  DnexTpuyecKHii TOK B MOTYIMPOBOJIHUKAX bubmiorexa HOK
https://m.edso0.ru/ab61c660
144  TlomynpoBOJHUKOBbIE TPUOOPHI bubmiorexa LIOK

https://m.eds00.ru/83622200
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145

duznyeckuil npakTukyM 1o teme "M3mepenue cuisl
TOKA U HaNpsKEHUs B LIENIU IIOCTOSHHOTO TOKA IIPU
MIOMOIIIM aHAJIOTOBBIX M HU(POBBIX H3MEPUTEIHHBIX
npuOopoB" uiu "3HaAKOMCTBO ¢ U(PPOBOH
nabopatopueii o ¢pusuke. [Ipumeps! u3mMepeHus
(bu3MYeCKUX BEJIUYUH MPH TOMOIIH KOMITbIOTEPHBIX
TaTYUKOB"

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

146

®duznyeckuil npakTukyM no teme "M3ydyenue
HEPaBHOMEPHOTI'O JIBUKEHHUS C LIEJIbI0 OIPEACICHUS
MIHOBEHHOH cKopocTH"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

147

®duznyeckuil npaktukym no teme "M3mepenue
YCKOpPEHUS MPU MPSIMOIUHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH" MIIN
"HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPHU
PaBHOYCKOPEHHOM JIBHKCHHH"

bubmuorexa [JOK
https://m.edso0.ru/6960b6ef

148

duznyeckuil npaktukym no teme "M3mepenue
yckopeHus cBoOoaHoro naaenus" wiu "Msyyenue
JIBIKEHUS TeJa, OpOIIEHHOT0 TOPU30HTAIILHO"

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

149

150

dusnyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHMSI TeJIa 110 OKPY>KHOCTH C ITOCTOSIHHOM 110
MoayIIo ckopocTero" win "Mccnenosanne
3aBUCUMOCTH NI€pHOAA 00paIeHNs] KOHUYECKOTO
MasiTHUKA OT €ro napamerpos"”

dusnyeckuil npakTukym 1o teme "M3mepenune
PaBHOJIENUCTBYIONIEH CHIIBI IPU JBUKEHUH OpycKa Mo
HaKJIOHHOM 1utockocTh" uin "[IpoBepka runoressl o
HE3aBHCUMOCTH BPEMEHU ABM)KEHUS OpycKa 1o
HAaKJIOHHOM IUIOCKOCTHU Ha 33JJaHHOE PACCTOSIHUE OT
ero maccsr"

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514

bu6mmorexa [IOK
https://m.edsoo.ru/0b34dh84

151

®usnueckuil NpakTUKyM 1o Teme "HcecnenoBanue
3aBHCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOLINX B
MIPY’KUHE U PE3UHOBOM 00pasiie, oT ux nedopmarun’

bu6mmorexa [IOK
https://m.edsoo.ru/b55b81al
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unu "M3ydeHue IBUKEHUSI CUCTEMBbI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIErkuii 010K"

du3nyecKuil mpakTUKyM 1o Teme "M3mepenne

KO3 pHUIHEeHTa TPEHUS 110 BETMYUHE YTTIOBOTO
koadurmenta 3apucumoct FTp(N)" wim
"HccnenoBanue NBIKEHUSI OpycKa 10 HAKIIOHHOM
IJIOCKOCTH C IIEPEMEHHBIM KO3 PUIIEeHTOM TpeHus"
win "M3ydyeHune ABM>KEHUS Ipy3a Ha Bally ¢ TpeHHEM"

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

153

154

®duznyeckuil npaktukyM no teme "HccnenoBanue
yCJIOBUI paBHOBECHs TBEPJOIO Tea, UMEIOIIEro OCh
Bpaienus" uiu "KoHcTpynpoBanue KpOHIITEHHOB U
pacu€r cui ynpyroctu" win "U3yuenue
YCTOMYMBOCTHU TBEPJOTO TeJa, UMEIOIIETro IJI0La1b
onopsl"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
UMITyJIbCa TeJla TI0 TOPMO3HOMY MyTH" WU
"M3mepeHue CUIIbl TATH, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI ¥ MOIIHOCTH CHJIBI TATH" WITH
"CpaBHEHNE U3MEHEHUS UMITYJIbCa TeJla C UMITYJIECOM
cunbl" win "MccnenoBanue COXpaHeHUsT UMITYIIbCa
IIpU yIpyrom B3anmozenctsun" win "M3mepenne
KMHETUYECKOM SHEPruu Teja o TOpMO3HOMY myTH"

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

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

155

dusnyeckuil npakTukyM 1o teme "M3ydenue
M30TEPMHUECKOro Iporecca (PEKOMEHI0BaHO
UCMoJb30BaHue U(POBOI TabopaTopun)" wiu
"N3yuenne n3oxopHoro npouecca" wiu "N3ydenne
n3obapnoro npouecca" unn "lIpoBepka ypaBHeHUs
COCTOSIHHS"

bu6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07

156

®u3nyuecKkuil NpakTUKyM 1o teme "M3mepenue
ynenbHoH TernoéMmkocTH" uinm "MccnenoBanue
npouecca ocTeiBaHus Bemectsa" unu "MccnenoBanne
aanabaTHoro mpotecca” uinn "M3ydueHrue B3auMOCBS3H

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faab1
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158

159

160

161

SHEPTUH MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUIICHUS KUIKOCTEH"

®u3nyecKuil mpakTukyM 1o teme "M3yuenue
3aKOHOMEPHOCTEN UCIIapeHUsl KUAKOCTEN" UIn
"M3mepenue yaenbHOM TENI0ThI IU1aBIeHus Jpaa"
M "M3ydyeHne CBOMCTB HACBIILIEHHBIX AapoB" WU
"U3mepenune abCOTIOTHON BIAKHOCTH BO3AyXa U
OLIEHKa Macchl apoB B nomenenun". smepenue
K03 (dUllMeHTa TOBEPXHOCTHOT'O HATSKCHHUSI

duznyeckuil mpakTukym no teme "Habmonenue
MIPEBPAIICHUS YIHEPTUHU 3aPSHKEHHOTO KOHJIEHCATOpa B
SHEPTHUI0 U3nydeHus ceeroauoaa” wim "Nsyuenue
MPOTEKAaHUA TOKA B LIETIH, COJIepXKAIIei KoHaeHcaTop"
i "PacnipeneneHue pa3HOCTH MOTSHIIUAIOB
(HampspKEeHHMST) MPU MTOCIIEI0BATEILHOM COSTMHEHUN
KOHIEHCATOPOB"

dusnyeckuil npakTukyM no teme "Hccnenosanue
CMEIIIaHHOTO COEAMHEHUSI PE3UCTOPOB" MM
"N3mepeHue yaenbHOrO COTPOTUBIIEHUS
npoBoaHUKOB" uiu "VccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA OT HaIIPsLKEHUS JUIs JIaMIIbl HAaKaJIuBaHUs"

®uznyeckuil npakTukyM no teme "Habmonenue
anekTposn3a" win "M3mepenue 3apsaa
oJlHOBaJIeHTHOr0 HoHa" miu "MccnenoBanue
3aBUCHUMOCTH COIIPOTUBIIEHUS TEPMOPEZUCTOPA OT
teMneparypsl” win "CHATHE BOJIbT-aMIIEPHOI
XapaKTEePUCTUKU auoaa”

PesepBHbIil ypok. O000IIEHHE U CUCTEMAaTU3AIIHS
3HaHuii no teme "Kunemartuka"

bu6mmoreka [IOK
https://m.edso0.ru/6b1a23b5

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

bu6mmoreka [IOK
https://m.edso0.ru/2b179d98

bu6nmoreka [JOK
https://m.edsoo.ru/64b6e901

bu6mmorexa [IOK
https://m.edsoo.ru/ed017d93

162

163

PesepBubIil ypok. O6001ICHIE U CHCTEMAaTH3 AN
3HaHui o teme "/[uHamuka"

PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIIHS
3HaHui o Teme "CTtaTuka TBepIoro tena"

bubmuorexa [JOK
https://m.eds00.ru/3149956b

bu6mmoreka [IOK
https://m.edso0.ru/0f9752ac
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PezepHblil ypok. O6001IeHHE U CHCTEMaTH3aIHs

bu6mmoreka [IOK

164 3HAHUM 1O TeMe "3aKOHBI COXPAaHEHUSI B MEXaHUKe" 1 https://m.edsoo.ru/6c0df9cc
P i . 0606
. " https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKUHETUYECKON TEOpUHU
P i . 06006
166 awamii no tevie “Tepmioauriaiika. Temonsic ) Bu6miorexa LIOK
" PMOZ ' https://m.edsoo.ru/Obcc77cl
MalluHbI
P i . 0606
167 st no Tewe *Arpérarmme cocrommn nemeersa. 1 Bu6mnoexa LIOK
,P m ' https://m.edsoo.ru/59ca5c91
da3oBble NEPeXoabl
PezepHblil ypok. O600111€HHE U cCcTeMaTH3alus bubnuoreka [IOK
168 . " " 1 .
3HaHUU 10 TeMe "DIIeKTPUUECKoe 11oJIe https://m.edsoo.ru/f2381c0c
PesepBHblil ypok. O60011IeHHE U CUCTEMATHU3aIIHS bubnuorexa [JOK
169 - " ” B 1 :
3HaHu# 110 TeMe "l10CTOSAHHBIN ITEKTPUIECKUN TOK https://m.edsoo.ru/3cae6dal
PesepBHblil ypok. O60011€eHNE U CUCTEMATH3alHs bubnuoreka [IOK
170 o " " 1 .
3HaHU# 110 TeMe "TOKH B pa3auyHbIX cperax https://m.edsoo.ru/cc7681d4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KITACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Bcero | Konrpoabnbie | [IpakTuueckue HAata o0pa3oBaTejibHbIE
n/n U3YYeHUs
padoThI padoThI pecypcbl
1 BzanMoaelicTBUE ITIOCTOSHHBIX MArHUTOB U 1 bubnunoreka LIOK
MPOBOJHUKOB ¢ TOKOM. MarHuTHOE ToJIE. https://m.edso0.ru/487a8593
I'mnoresa Amnepa
2 BexTop marauTtHoM nnaykuuu. [Tpunnumn 1 bu6nmorexa LIOK
CYyNEPNO3UIIMU MATHUTHBIX MOJer. JInHun https://m.edsoo.ru/4clabccb
MarHMTHON MHTYKIIUU
3 MaruuTtHoe 1nose npoBOJHUKA C TOKOM. OnbIT 1 Bbu6mmoteka [JOK
Dpcrena https://m.eds00.ru/d35d5262
4 Cuiia Amriepa, e€ HarpaBJICHHE U MOJTYJIb 1 bubmmoreka [JOK
https://m.edsoo.ru/26d9c5ba
5 Pewenue 3amau 1 bu6nmorexa LIOK
https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa Amnepa. 1 bubmuoreka [IOK
DNeKTpOU3MepUTENIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
7 Cuna Jlopennia, e€ HamrpaBIeHUE U MOJTYJIb. 1 bubnuoteka [JOK
JIBr>keHUE 3apsKEHHOM YaCTULIBI B OJHOPOJHOM https://m.edsoo.ru/c97afaal
MarHMTHOM TI0JIe
8 Pemenne 3agau 1 bu6nmorexa LIOK
https://m.edsoo.ru/504e98c7
9 Pa6ota cunbl Jlopenna 1 bubmuorexa [IOK
https://m.edsoo.ru/d518be4b
10 Pemenue 3amau 1 bubnuoreka [JOK
https://m.eds00.ru/93617bd9
11 MarnuTHOoe nosue B Benectse. PeppoMarHeTHKH, 1 bu6muoreka [JOK
rnapa- ¥ JuaMardeTuku https://m.edso00.ru/30ff9608
12 OcHOBHBIE CBOMCTBaA (heppOMarHETUKOB. 1 bubmuoreka [IOK
[Ipumenenue heppoMarHeTHKOB https://m.edso0.ru/0b58190a
13 Pemenue 3agad mo reme "MarautHoe mose" 1 bubmuorexa [{OK

https://m.eds00.ru/5b55¢307
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14 Pemenue 3agau o teme "MarauTtHoe moJiie" bubnunoreka LIOK
https://m.edsoo.ru/41c4ae8a
15 SIBnenue eKTpOMAarHuTHOM UHAYKIuu. 1loTok Bu6muotexa [JOK
BEKTOpa MarHUTHOW MHIAYKIIUU https://m.edsoo.ru/b3efa0cl
16 OC unnykuuu bubnnorexa [{OK
https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTpOMarHuTHOM nHAyKiuu Dapanes but6mmoreka [IOK
https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe nozne. Toku Dyko bubnnoreka [JOK
https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMH B ABMKYIUXCS TIPOBOTHUKAX bubmmoreka [JOK
https://m.edso0.ru/0235cc02
20 Pewenue 3amau bu6nmoreka LIOK
https://m.edsoo.ru/4dfda618
21 [IpaBuio Jlenma bu6nmorexa LIOK
https://m.edsoo.ru/bbc22726
22 WNunykruBHocTh. KaTylika MHAYKTHUBHOCTH B bubmuoreka [JOK
LIETIM ITIOCTOSIHHOT'O TOKa https://m.edsoo.ru/621eae9d
23 SBnenne camounaykuu. 3J1C caMonHAYyKINN bubmuoreka [JOK
https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM. bubnuoreka [JOK
ONEKTPOMarHuTHOE MOJIE https://m.edsoo.ru/b3cOad11
25 Pemenne 3agau bu6nmorexa LIOK
https://m.eds00.ru/88f69d2b
26 O06o0meHre u cucTeMaTr3als 3HaH|H 110 TeEMe bubnuoreka [{OK
"OnexkTpoguHaMuka" https://m.edso00.ru/76484025
27 KonrtponsHas pabora no Teme bubmuorexa [IOK
"OnekTpoauHaMuka' https://m.edso0o.ru/8ae09b98
28 KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHUS. bubnunorexa LIOK
["apmoHnueckue KoeOanus https://m.edsoo.ru/7c1db385
29 KunemaTnyeckoe n THHAMAYECKOE OIMCAaHUE but6mmorexa [IOK
K0J1€0aTENbHBIX IBUKEHUI https://m.edsoo0.ru/87ce9498
30 DHepreTudeckoe onrcanue. BoIBoT bu6moreka [JOK

JAUHAMHUYCCKOI'0 ONNMCaHud TrapMOHHUYCCKUX

https://m.edso0.ru/e3c¢99692
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KoJ1e0aHui U3 UX SHEPreTUUECKOI0 U
KMHEMaTHYEeCKOI'0 OIMCAHUs

31 Awmmuntyna u ¢aza Konebanuit Bu6muotexa [JOK
https://m.edsoo.ru/7a0c439a
32 [lepuon u yacrora konebanuit. [leproa manbix Bu6muotexa [JOK
CBOOOIHBIX KOJIEOaHUH MaTEMAaTHYECKOTO https://m.edso0.ru/e0399319
MasTHUKA. [leproa cBOOOTHBIX KOJIeOaHM
MPYXUHHOTO MasiTHUKA
33 3aryxaromue KoieOanus. BeIHyXIeHHBIC bubmmoreka [JOK
koJjiebanus. Pesonanc https://m.edsoo.ru/72e93d09
34 ABTOKOJICOaHHS bubnuoreka [{OK
https://m.edsoo.ru/6add2644
35 Pewienue 3amau bu6nmorexa LIOK
https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koHpepenmus "MexaHnnyeckue KoiedaHus B bubnnoreka [JOK
MY3bIKQJIbHBIX HHCTpYMEHTax" https://m.edsoo.ru/8ef587be
37 O06o01eHre u cucTeMaTr3aIis 3HaH|H 110 TeMe bubnuoreka [{OK
"Mexannueckue kosebanus" https://m.edsoo.ru/eb84182f
38 OnexkTpoMarHuTHele Konebanus. KonebarenbHbli bubmuoreka [IOK
KOHTYD https://m.edsoo.ru/d4adabde
39 ®opmyna Tomcona. CBsi3b aMIUTATYIBI 3apsiia bubnmoreka [JOK
KOH/JIEHCATOPa C aMIIJIUTYI0M CUJIBI TOKa B https://m.edsoo.ru/093f9afl
K0J1e0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHHsI SHEPTUHU B UICATLHOM bubnmoreka [JOK
K0J1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
41 3aryxarolue IeKTPOMarHuTHbIC KoneOaHusl. bubnmnoreka [JOK
BriHYX/I€HHBIC DJIEKTPOMArHUTHBIE KOJICOaHMs https://m.edso0.ru/5e668619
42 [Iepemennsblii TOK. Pe3ucrop u KoHIeHcaTop B bubnmnoreka [JOK
[IeNY IEPEMEHHOT0 TOKA https://m.eds00.ru/84836152
43 Karymika vHIyKTUBHOCTH B IIEMHU MIEPEMEHHOTO bubmmorexa [JOK
TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa JuIst JIEKTPUYECKOH 1Ienu bubnunorexa LIOK

IMEPEMEHHOI'O TOKA

https://m.edsoo.ru/8bae38e6
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45 Mo1HOCTh IEPEMEHHOIO TOKA. AMIUIUTYAHOE U Bu6muotexa [JOK
JEHCTBYIOLIEE 3HAYEHNUE CUJIbI TOKA U HAIIPSKEHUS https://m.edsoo.ru/lcac6cac
46 Pe3onanc B asiekTpUUeCcKoi Lenu bubmmoreka [JOK
https://m.eds00.ru/087506df
47 Pemenue 3amau bubnnorexa [{OK
https://m.edsoo.ru/al6836a4
48 Nneansubiif Tpancdopmarop. [IpousBoacTso, bubnuorexa [JOK
nepesiaya v NoTpedIeHUE IEKTPUUECKON IHEPTUH https://m.edsoo.ru/f97418ae
49 DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE bubnnorexa [JOK
a1eKTpo3Heprun. Kynbrypa ucnoap30BaHus https://m.edsoo.ru/a6f74d93
AIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
50 Pemrenue 3amau bubnuorexa [IOK
https://m.edsoo.ru/ee6677ed
51 Pewienue 3amau bu6nmorexa LIOK
https://m.edsoo.ru/7cab59f8
52 O000111eHE U CUCTEMATH3aIUs 3HAHUI 110 TEME bu6nmorexa LIOK
"DneKTpoMarHUTHbIE KoJieOaHus" https://m.eds00.ru/401024a9
53 Mexanuyeckue BOIHBIL. XapaKTepUCTUKHU bubmuoreka [IOK
MEXaHNYECKHUX BOJH https://m.edso00.ru/a58e109f
54 CaolicTBa MEXaHUYECKUX BOJTH bubmmoreka [IOK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKkTepUCTUKH 3BYKa bubnuoteka [JOK
https://m.edsoo.ru/138b6f09
56 Wudpa3syk u ynberpasByk. LllymoBoe 3arps3Henue bubmuoteka [IOK
OKpY>Karollen CpeJibl https://m.edso00.ru/7380038f
57 Pemenne 3agau bubnunorexa LIOK
https://m.edsoo.ru/cfd918bf
58 DneKTpOMarHuTHbIE BOJIHBL. M3nyuenue bubmuorexa [IOK
AJIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprus JIEeKTPOMarHuTHBIX BOJIH. CBOMCTBA bubnuoteka [JOK
DJIEKTPOMArHUTHBIX BOJIH https://m.eds00.ru/d01b818c
60 [IIxana snekTpOMarHuTHBIX BOJIH. [IpumeHeHue bubnuotexa [JOK

QJICKTPOMAT'HUTHBIX BOJIH B TCXHUKC U 6BITy

https://m.edso0.ru/49belf9e
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61

HpI/IHI_[I/IHBI PaaruoCBA3U U TCICBUACHUA.
Panuonoxanus. DeKTpOMarHuTHOE 3arpsi3HEHUE
OKpY>KarolleH CpeJibl

bubnunoreka LIOK
https://m.edso00.ru/9f96f1f8

62 Kontponbnas padota o teme "Kosebanus u bubnuotexa [JOK
BOJIHBI" https://m.edso00.ru/4f7985a0
63 Cger. 3aKOH NPSIMOJIMHEHHOTO pacpOCTPAHCHUS bubnuorexa [JOK
cBeTa https://m.eds00.ru/f9566406
64 Pemenue 3amay Ha mprMEHEHUE 3aKOHA but6mmoreka [IOK
HPSIMOJIMHENHOTO paclpOCTPAHEHHUsI CBETA https://m.edsoo.ru/ea32d455
65 Otpaxxenue ceta. [Liockoe 3epkaiio. bubnnoreka [JOK
Cdepuueckoe 3epkajo https://m.edsoo.ru/a005d2bb
66 [Ipenomienue cBeta. AGCONIOTHBIN U bubnnorexa [JOK
OTHOCHTEJIbHBIN MIOKA3aTelb IIPEIIOMIICHUS. https://m.edsoo.ru/bc2e55cd
[Tonnoe BHyTpeHHee oTpakeHue. [IpenenbHblit
YTOJI TTOJTHOTO BHYTPEHHETO OTPAKEHUS
67 Pemrenue 3a1au Ha mprUMEHEHUE 3aKOHOB bubmmoreka [JOK
OTPaXEHUs U MPEJIOMIICHUS CBETA https://m.edsoo.ru/49d830a9
68 Xox nydeit B mpusme. Jlucriepcusi cBera. bu6mmoreka [JOK
CnoxxHbIi cocTaB Oenoro cera. [[BeT https://m.edsoo.ru/d8elc3be
69 JIun3er. @OKYCHOE PacCTOSIHUE U ONTHYECKAs CHJIa bubmmoreka [JOK
JINH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0pakeHi B IMH3aX U UX bubnuoteka [JOK
cucTeMax. YBEJIUYEHHUE JINH3bI https://m.edsoo.ru/bb53b1d5
71 Pemenue 3a1a4y Ha MOCTpoOeHHUE N300paKEHUI, bubmuoreka [JOK
[10Jy4a€MBIX C IIOMOILBIO JIUH3 https://m.eds00.ru/5a868f09
72 I'ma3 kak onrmdeckasi cucteMa but6mmorexa [IOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [Ipenensr npuMeHUMOCTH bubmmorexa [JOK
F€OMETPUYECKON ONTUKH https://m.edsoo.ru/cd174a10
74 CKkopocThb cBETa 1 METOJIBI €€ U3MEPEHUS bubnmorexa [JOK
https://m.edso0.ru/f32aab06
75 Jucnepcus cBera but6mmoreka [IOK

https://m.edsoo.ru/lel6ccbe
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76 WNurepdepenius creta bubmmoreka [JOK
https://m.edso0o.ru/5fc0c638
7 KorepenTHble UCTOUHUKU. Y cII0BUS HAOIIOACHUS Bu6muoteka [JOK
MaKCMMyMOB 1 MUHUMYMOB https://m.eds00.ru/c6416d48
78 Pemenue 3amau bubnnorexa [{OK
https://m.edsoo.ru/3061de2b
79 [Ipumenenue natephepeHIun bubmuorexa [IOK
https://m.edsoo.ru/668edbc8
80 Judpakuus cBeTa bubnnoreka [JOK
https://m.edsoo.ru/12ed04b5
81 HudpakimonHas peméTka. Y ciioBre HabIOACHUS Bbu6moteka [JOK
IJIABHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
82 Pemrenue 3amau bubnuorexa [IOK
https://m.edsoo.ru/d58c411a
83 [TonepeunocTs cBETOBBIX BOJH. [lonspuzanus bubnnorexa [JOK
CBETa https://m.edsoo.ru/e9890fe9
84 Pemenne 3agau bu6nunorexa LIOK
https://m.eds00.ru/c56c8158
85 CBeToBBIE ABIICHUS B IPUPOJIE bubmuoreka [IOK
https://m.eds00.ru/0b36363d
86 O06o0011IeHre U CUCTEMAaTH3alisl 3HAHUH 110 TeMe bubmuorexa [JOK
"Onruka" https://m.edsoo.ru/8al4748b
87 Kontponbnas padota mo teme «OnTHKa bubmuoreka [IOK
https://m.edsoo.ru/82315dd4
88 I'paHu1IBI TPUMEHUMOCTH KIACCUYECKOM bubmuoteka [IOK
MEXaHUKH. 3aKOHBI JIEKTPOAMHAMUKH U TPUHIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIbHOCTH
89 [TocTynatel cieruanbHOM TEOPUH bubnuotexa [JOK
OTHOCHUTEIBHOCTHU https://m.eds00.ru/c56f05ch
90 [IpocTpaHCcTBEHHO-BPEMEHHOW WHTEPBAJ. bubnuotexa [JOK

[IpeobpaszoBanus Jlopenma. YcinoBue
MIPUYNHHOCTH. OTHOCHUTENLHOCTD
OJTHOBPEMEHHOCTH. 3aMe JICHUE BPEMCHH U
COKpAIICHUE JUTHHBI

https://m.edso0.ru/d83742bb
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91 OHeprus U UMIYJIbC PENSITUBUCTCKON YaCTULIbI Bu6muotexa [JOK
https://m.edsoo.ru/853a64fc
92 CBs13bp Macchbl C 3HEPTUEN U UMITYJIbCOM Bu6muoteka [JOK
PENSTUBUCTCKOM YaCTULIBI. DHEPTHsI TOKOSI https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TEIIOBOE M3ITYUCHHE bubmmoreka [JOK
https://m.edsoo.ru/f54035a5
94 3akoH cMelenus Bunaa but6mmoreka [IOK
https://m.edso0o.ru/1c5ff752
95 I'unoreza M. I1nanka o kBantax. @OTOHBI bubmuorexa [IOK
https://m.edsoo.ru/a5ffa218
96 DHeprus U UMIyIbC GpoToHa bubmmoreka [JOK
https://m.edsoo.ru/7fb307ec
97 ®orodrddext. OnbiTel A. I'. CToneToBa. 3aKOHbI bubnnoreka [JOK
dorodddexra https://m.eds00.ru/8c68e5b9
98 Ypasuenue DitninteitHa s Gpotosaddexra. bubnnorexa [JOK
"Kpacnas rpaanna” hororddexra https://m.edsoo.ru/01ef4556
99 JNasnenue ceera. Onbitel I1. H. JIeGenena bubnuoreka [{OK
https://m.eds00.ru/64b4f966
100 | BomHOBBIE CBOIMCTBA YaCTHI] bu6nunorexa LIOK
https://m.edsoo.ru/f59cfcec
101 | Bousub! ne bpoiins. JmuHa BoHB Ae bpoitis n bubnuoteka [JOK
pa3Mepsl 001aCTH JOKATU3alNU ABMKYIIEHCs https://m.edsoo.ru/5df8bafl
JACTHIIBI
102 | KopmyckymsipHO-BOJIHOBOH Jyaliu3M bubmuoreka [IOK
https://m.edsoo.ru/8ccab62a
103 | JIndpakmmst 371€KTPOHOB Ha KpUCTAIIIaX bubnuotexa [JOK
https://m.edsoo.ru/30dbal8c
104 | Crnennduka u3MepeHU B MUKPOMHUPE. bubnuotexa [JOK
CootHomenus HeonpeaenéHuocrei I'eitzendepra https://m.eds00.ru/65783dec
105 | Pemenne rpaduueckux 3aaaq bubnuoteka [JOK
https://m.edso0.ru/e70195hd
106 | Pemenue pacuéTHbIX 3a1a4 bubmuorexa [IOK
https://m.edsoo.ru/ee9b3182
107 | KontponsHas pabota mo temam: "OcHoBbl CTO", bubnuoteka [JOK

"KopnyckynsipHO-BOJTHOBOM Ayayin3m"

https://m.edsoo.ru/c3de891a
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108 | OmBITHI 11O UCCIIEAOBAHHUIO CTPOSHHSI aTOMA. Bu6muotexa [JOK
[Tnanerapnas mozens atoma Pesepdopna https://m.eds00.ru/312b750a
109 | I[Mocrynater bopa bubmmoreka [JOK
https://m.edsoo.ru/404dfada
110 | Bunasl cnektpoB. CrieKTp ypOBHEW SHEPTUU aToMa Bu6muotexa [JOK
BOJIOPOIA https://m.edsoo.ru/cf74blla
111 | CrionTaHHOE M BBIHY)XKJICHHOE M3JIYYCHHE CBETA bubnuotexa [JOK
https://m.eds00.ru/f945d85¢c
112 | Jlazep bubnnorexa [JOK
https://m.edsoo.ru/2288a0c4
113 | Hyxuonnas monens siapa I'eitzenbepra-lBanenko. Bbu6moreka [JOK
3apsi 1 MaccoBOE YKCIIO sifpa. M30Torbl. https://m.edsoo.ru/34ada5de
PannoakTuBHOCTH
114 | 3akoH pagumoakTUBHOIO pacnaaa. CBoicTBa bu6nmorexa LIOK
WOHU3UPYIOLIEro u3iyueHus. Binusuue https://m.edsoo.ru/aab98bef
PaZlMOaKTUBHOCTHU Ha HUBbIE OPraHU3MBbI.
Jlosumerpust
115 | DHeprus cBsi3u HYKJIOHOB B sifipe. SliepHble CUIIbI. bubmuoreka [IOK
HedexT maccsl sapa. SnepHble peakuuu. SnepHbie https://m.edsoo.ru/ff1758d0
peaktopsl. [Ipobnemsl yrpaBisieMoro
TEPMOSIIEPHOTO CHHTE3a. DKOJOTHUECKUE ACTICKTHI
pa3BUTHSL AICPHON YHEPTETHKHU
116 | MeToapl perucTpauy 1 UCCIeTOBAHUS bubmuoreka [JOK
37eMeHTapHbIX yactull. OyH1aMeHTaabHbIe https://m.edsoo.ru/lac08a5h
B3aUMOJICUCTBUSA. bapnoOHBI, ME30HBI U JIENITOHBI.
[Ipencrasnenne o CranaaptHoit moznenu. KBapk-
TIIFOOHHASI MOJIENTb aJIPOHOB
117 | ®usuka 3a npeaenamu CTaHIAPTHOM MOJIEINH. bubmuorexa [IOK
Témuas Mmatepus U TEMHas SHeprus. EnnHCTBO https://m.edso00.ru/c026fd37
¢bu3nvecKoil KapTUHBI MUpa
118 | Drambl pa3BUTHS aCTPOHOMHU. 3HAUCHUE bu6muoreka [JOK

ACTPOHOMHUHU

https://m.edsoo.ru/ad73e145
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119

[TpuMeHNMOCTH 3aKOHOB (PU3HMKH 1 O0BSICHEHUS
MPUPOABI KOCMUUYECKUX 00BEKTOB. MeTO bl
ACTPOHOMHUYECKUX UCCIEAOBAHMI

bubnunoreka LIOK
https://m.edso00.ru/39c44028

120 | CoBpemeHHBIC ONITUYECKHE TEIESCKOIIHI, bubnuotexa [JOK
pasnoTeNecKOnbl, BHEATMOC(hEepHas aCTPOHOMHS https://m.edsoo.ru/4877aale

121 | Bun 3Bé3qH0r0 HeOa. Co3Be3ausl, sipKue 3BE3IbI, but6mmoreka [IOK
MJIAHETHI, X BUIUMOE IBHKCHHE https://m.edsoo.ru/aac588eb

122 | Conneunas cucrema. Comaue. CojiHeuHas but6mmoreka [IOK
akTHBHOCTE. MicTrounuk sHepruu COHIA U 3BE3]T https://m.edso00.ru/22748eb4

123 | 3BE37bl, NX OCHOBHBIE XapaKTEPUCTHKHU. bubnnoreka [JOK
Jlnarpamma "creKTpajgbHbIN KJIACC — CBETUMOCTD" https://m.eds00.ru/42169944

124 | 3Be3apl rI1aBHOM MOCIEI0BATENILHOCTH bu6nmorexa LIOK

https://m.edsoo.ru/b3cb766¢c

125 | Buyrpennee crpoenue 38é371. CoBpeMeHHbIE Bu6mmoteka [JOK
MPEJICTABICHUS O TPOUCXOKICHUHN U IBOTIOLIMHI https://m.edsoo.ru/d09da494
ConHua u 3B€3/1. DTallbl )KU3HU 3BE3]

126 | Muneunsiit [Tyts — Hama [anaktuka. Tumsl bubmuoteka [IOK
raJlakTuK. YEpHbIE ABIPHI B s1/Ipax raJakTHK https://m.edsoo.ru/7cd10a0a

127 | Bcenennas. Pacmmpenue Beenennoii. 3akoH bubmuoreka [IOK
Xab06mna. Teopus bonbuioro B3peiBa. PenkroBoe https://m.edsoo.ru/3dbdf0d2
U3Iy4YeHue

128 | MacmrabHas ctpykTypa BeeneHHOR. bubmuorexa [IOK
MerarajiakTuka https://m.edsoo.ru/ce234633

129 | Hepeménnblie npodaemMbl aCTPOHOMUHU bubmuoteka [IOK

https://m.edso0.ru/d37d9ffe

130 | ®usnyeckuit npakTukym 1o teme "MccnenoBanue bubmuorexa [IOK
MAarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB" WJTH https://m.edso0.ru/67361aef
"HccnenoBanue cBOMCTB (heppOMarHeTUKOB" MU
"HccnenoBanne el CTBUS MOCTOSHHOTO MarHUTa
Ha paMKy C TOKoM"

131 | ®usnveckuii mpakTUKyM 1o Teme "M3mepeHue bubmuoreka [JOK

cwiibl Amnepa" nnu "M3ydueHne 3aBUCUMOCTH
cuibl AMriepa ot cuiibl Toka" win "OnpeaeneHue

https://m.edsoo.ru/fcae91e9
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MarHMTHON MHAYKIIMM HAa OCHOBE U3MEPEHMUSI CHIIbI
Awmmnepa"

132 | ®usnyeckuii npakTukyMm 1o teme "MccaenoBanue https://m.edsoo.ru/c36658da
SIBJICHUSI DJICKTPOMArHuTHOM MHIYKIIUU'" WIIN
"OnpeneneHne MHAYKIIMUA BUXPEBOTO MarHUTHOTO
roJist"

133 | ®usnyeckuii npakTukyMm 1o teme "MccaenoBanue Bu6muoteka [JOK
siBiIeHUS caMonHAyKIuK" uian "COopka MOJeH https://m.edsoo.ru/b8fh6391
AJIEKTPOMAarHuTHOro reHeparopa’

134 | ®usnyeckuii nmpaktukym 1o teme "M3mepenue bubnmnoreka [HOK
repuoia CBOOOIHBIX KOJIEOAHUM HUTSHOTO U https://m.eds00.ru/5d159d35
MPY>KUHHOT'O MAsITHUKOB"

135 | ®usnyeckuil NPaKTUKYM IO TEME Bu6mmoteka [JOK
"[IpeobpazoBaHue SHEPTUU B PYKUHHOM https://m.edsoo.ru/a28026bd
MasTHHUKE"

136 | ®usnyeckuii npaktukym no teme "MccnenoBanue bubnuorexa [IOK
MEPEMEHHOT0 TOKa Yepe3 MOCIEA0BATEIbHO https://m.edso0.ru/89dc2d90
COeIMHEHHBIE KOHJICHCATOP, KaTYILIKY U pe3ucTop”
nin "HccnenoBanue paboThl MCTOYHUKOB CBETA B
LIENH [TEPEMEHHOr0 ToKa"

137 | ®usnveckuii mpakTUKyM 1o Teme "M3yuenne bubmuoreka [JOK
11apaMeTPOB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a

138 | ®usnyeckuit npakTukyM o teme "M3mepenue bu6muoreka [JOK
MOKa3aTeJs MPEeTOMIICHHSI CTeKIa" UiIn https://m.edso00.ru/42569eal
"TTomyyenne n300pakeHUs B CHCTEME U3
IJIOCKOTO 3€pKaJjia v JIUH3bI'"

139 | ®usnyeckuit npakTukyMm 1o teme "MccaenoBanue bubmuoreka [JOK
3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHSI OT BEIIECTBA https://m.edso0.ru/b879fb3f
(Ha mpumepe xunkux JauH3)" win "U3mepenue
(hOKYCHOTO PacCTOSTHUS pacCEMBAIOLINX JIMH3"

140 | ®usnyeckuit npakTukyM o teme "Habmonenue bubmuoreka [IOK

TG pakuu, UHTEpPEPEHIIUHN U MOJIIpU3aLUN
cBeTa"

https://m.edsoo.ru/8b7ac737
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141 | ®usnyeckuil npakTukyM o teme "OnpeneneHue Bu6muotexa [JOK
HMMITYJIbCA ¥l DHEPTUU PEIIATUBUCTCKUX YacTHII (110 https://m.edso0.ru/63756c¢47
dotorpadusiM TPEKOB 3apsHKEHHBIX YaCTHUIL B
MarHuTHOM 1oJie)"

142 | ®usnyeckuii mpakTUKyM 1o Teme "M3mepenue Bu6muotexa [JOK
noctossHHOH [IimaHka Ha OCHOBE HCCIIEIOBAHUSA https://m.edsoo.ru/eb916f82
dororddexra” wm "MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOIMO] OT HANPsHKEHU"

143 | ®usnyeckuii npakTukyMm 1o teme "MccaenoBanue Bbu6moreka [JOK
CIIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOIA U https://m.edsoo.ru/ec651eb8
u3MepeHue noctossHHon Punbepra"

144 | ®uznyeckuii npaktukym no teme "MccnenoBanue bu6nmorexa LIOK
PannoaKTUBHOTO (POHA C MCIIOIB30BaHUEM https://m.edsoo.ru/c3dabe6e
nozumertpa uinn "Mzydyenue normioieHus Oera-

YacTHI[ ATFIOMUHHIEM"

145 | ®uzuyeckuii npaktukyM 1o teme "Habmonenus bu6nmorexa LIOK
3BE3HOr0 HeOa HEBOOPYKEHHBIM TIJ1a30M C https://m.edsoo.ru/1072021e
MCIOJIb30BaHNEM KOMIBIOTEPHBIX MPHUIOKEHUN
JUTSI OTIPEJICIICHHS] TIOJIOKEHHSI HEOECHBIX O0BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3IUs
CeBepHOro Modymapus u sipkue 3BE31bI" UITN
"Habmtonenus B Teneckorn JIyHbI, TUTaHET,

TYMaHHOCTEH M 3BE3HBIX CKOTLIEHUHN"

146 | O0OoOwmEeHne U cucTeMaTu3anus 3Hanuii. Poin bu6nunorexa LIOK
(U3HUKN U aCTPOHOMHH B SKOHOMHYECKOH, https://m.edsoo.ru/ad6ddeed
TEXHOJIOTUYECKOM, COIMAIbHON U ATUYECKOM
chepax eaTeTbHOCTH YeJI0BEeKa

147 | O0OoOwenne u cucTeMaTn3anus 3Hanuil. Pons u bubnunorexa LIOK
MecTO (U3UKH U aCTPOHOMHUHU B COBPEMEHHOM https://m.edso0.ru/18f19f7c
HAyYHOU KapTHHE MUpa

148 | O0OoOwmEenne U cucTeMaTu3anus 3Hanuii. Poin bubnunorexa LIOK

¢buznueckoil reopun B GopMHUPOBAHUU
MpEeCTaBICHUN 0 (PU3NYECKOI KapTHHE MUDA,
MecTO (hU3UYECKON KapTHHBI MUpa B 00IIEM PSIy

https://m.edsoo.ru/e7d400f4
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COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHUI O MPUPOE

149 | O0oO6IICHNE B CHCTeMaTH3alys 3HAaHUH 110 TeMe bubnnorexa [{OK
"Kunemaruka" https://m.edsoo.ru/b032fc4b
150 | O0oO6IIeHNE ¥ CHCTeMaTH3alys 3HAaHUH 110 TeMe bubnuorexa [{OK
"Kunemaruka" https://m.edsoo.ru/4e31b507
151 | O0oO6IIeHNE ¥ CHCTeMaTH3alus 3HaHUH 110 TeMe bubnnorexa [{OK
"Tuaamuka" https://m.edsoo.ru/2dfbafc5
152 | O0oO6IIeHHE ¥ CHCTeMaTH3alKs 3HaHUH 110 TeMe bubnuorexa [IOK
"CraTtuka TBEpaoro rena" https://m.edsoo.ru/3cca482e
153 | O0oO6IIeHHE ¥ CHCTeMaTH3alKs 3HAaHUH 110 TeMe bubnuorexa [IOK
"3aKOHbI COXpaHEHUs! B MEXaHUKe" https://m.edsoo.ru/32a4d1a0
154 | O0oOuenne U cucTeMaTU3alMs 3HAHUHI 10 TEME bu6nmorexa LIOK
"OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON Teopun” https://m.edsoo.ru/ed440ca8
155 | O0oOmenne 1 cucTeMaTU3alys 3HAHUHA 110 TEME bu6nmorexa LIOK
"Tepmoannamuka. TernaoBpie MalIuHb!" https://m.edsoo.ru/c63f7c10
156 | O6oO6eHNe B cHCTeMaTH3alys 3HAaHUH 10 TeMe bubnuoreka [{OK
"ArperatHbie cocTosiHus BemectBa. Da3oBbie https://m.edsoo.ru/1d36b5b1
nepexonl"
157 | OGoO6mmeHre u cUCTEeMaTH3aIKs 3HAHUH 10 TEME bubmmoteka IIOK
"DnexTpuueckoe nosue" https://m.edsoo.ru/3bf0def9
158 | O0oO6IIeHHE M CHCTeMaTH3alys 3HAaHUH 110 TeMe bubmmoteka IIOK
"I1oCTOSIHHBIN 2IEKTPUUECKUHI TOK" https://m.edsoo.ru/71453ee6
159 | O0oO6IIeHHE ¥ CHCTeMaTH3alKs 3HAaHUH 110 TeMe bubmmoteka IIOK
"Toku B pa3snIuyHBIX cpenax” https://m.edso00.ru/3d40077a
160 | O6oOIIeHre ¥ cHCTeMaTU3alus 3HAHUH TI0 TeMe bubmmoreka [JOK
"MaruautHoe nose" https://m.edsoo.ru/3b4c06ae
161 | PesepBHblii ypok. O6001I€HNE U cCCTEMaTH3aIlUs bubnmnoreka [JOK
3HaHUU N0 TeMe "DIeKTpOMaraiuTHasi UHAYKIus'" https://m.edsoo.ru/053e2248
162 | PesepBHblii ypok. O60011I€HNE U cCCTEMaTH3aIlUs bubnmorexa [JOK
3HaHU# no TeMe "MexaHnndeckue Koineobanus" https://m.edsoo.ru/d6310bfd
163 | PesepBHbIii ypok. O6001IEHNE U CHCTEMaTHU3aIHS bubnmnorexa [JOK

3HaHUH MO0 TeMe "DIEKTPOMarHuTHbIC KojiebaHus"

https://m.edsoo.ru/5e2bb83d
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164 | PeszepBublii ypok. O000IICHNE 1 CUCTEMATH3AIHS 1 Bu6muotexa [JOK
3HaHU# No TeMe "MexaHnueckue u https://m.edsoo.ru/96a7a2dd
9JIEKTPOMAarHUTHHIC BOJIHBI"

165 | PesepBHbIii ypok. O000IIEHNE U CUCTEMATU3AIIHS 1 bubnuotexa [JOK
3HaHuit no reme "OnTuka" https://m.edsoo.ru/52ad1603

166 | PesepBHbIii ypok. O000IIEHNE U CUCTEMATU3 AT 1 bubnuorexa [JOK
3"HaHuii no teme "OcHoBel CTO" https://m.edsoo.ru/5bec1c65

167 | Pe3epBHbIii ypok. O000IIEHNE U CUCTEMATU3 AN 1 bubnuotexa [JOK
3HaHui 1o Teme "KopnyckynsipHo-BOIHOBOM https://m.edsoo.ru/f7c59d38
ayanusm"

168 | PesepBHblii ypok. O0001IEHNE M CHCTEMAaTH3AIUS 1 bubmmoreka [JOK
3HaHui no teMe "®duszuka aroma" https://m.edsoo.ru/1f511654

169 | PesepBHbliii ypok. O0001IEHNE ¥ CHCTEMAaTH3AIUs 1 bubnmoreka [JOK
3HaHu# no TeMe "du3nuKa aTOMHOIO A11pa 1 https://m.edso0.ru/905c5ce0
9JI€MEHTapHBIX YacTull"

170 | PesepBHblii ypok. O000IIEHNE U CHCTEMAaTU3AIINS 1 bubmuorexa [IOK
3HaHui 1o Teme "DneMeHTH! acTpopu3uku" https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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