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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YypoBHE cpeAaHero oOuero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXKEHUH M TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS
OCHOBHOU oOpa3oBaTenbHOM mporpammel, npenactraBieHHbix B I'OC COO, a
TaKkKe ¢ yuyéTtoMm QenepanbHOil paboueill mporpammsbl Bocnutanus u KoHuenuuu
npenoaaBaHus yueoHoro npeameta «Puszuka» B 00pa3oBaTEIbHBIX OPraHU3aIUsIX
Poccuiickoit ~ ®depepariuu,  pealu3yloIIMX  OCHOBHbIE  00pa3oBaTeIbHbIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIEpKAHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3/eioB
y4eOHOr0 TpeaMera C y4€TOM MEXIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO TMpOIECcCa, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma 1o ¢u3uke naéT NpejcTaBlI€HUE O LEJAX, COJACpPKAHMM, OOIIei
CTpaTerus OOYy4YCHMs, BOCIHUTAHUS W PA3BUTUS OOYYAIOIMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKd YriayOnIEHHOTO YpPOBHSI TMO3BOJSIET PEaqnu30BaTh
3a/layu MPO(ECCUOHATLHON OpUEHTAIMM, HANPABJICHO HA CO3/IaHUE YCIOBUU IS
NPOSIBJICHNSI CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MnpodhecCUOHATBHOTO O00pa30BaHUS MO PA3NTUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme mo (¢usMke ONpENeNsloTCS IUIAHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (PM3UKH HAa YPOBHE CPEIHETO OOIIEro 00pa30BaHMs: JIUYHOCTHBIE,
METanpeIMeTHbIe, TMpeAMeTHhie (Ha  yryOnéHHoMm  ypoBHe).  Hayuho-
METO/IOJIOTHYECKON OCHOBOM [IJIsi pa3pabOTKH TpeOOBaHUW K JUYHOCTHBIM,
METaNpeIMETHbIM W TPEAMETHBIM pe3ysbTaTaM OOy4YalolIUXCs, OCBOMBIIMX
mporpaMmy 10 (uU3MKe Ha YpOBHE CpEeAHEro o0mero ooOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE PEe3yJbTaThl OCBOEHUS Kypca (U3WMKH HAa YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTAThI 10 TOJIaM O0yUEHHS;

cojiepkaHue yueOHoro npeamera «@u3nka» mo rogaM 00y4deHus.

[Iporpamma 1o ¢Qu3Mke WMeEeT NPHUMEPHBIH XapakTep W MOXKET OBITH
MCIIOJIb30BaHa YUUTENISIMU (DU3UKH 1JISI COCTABJICHUSI CBOUX PA00OUUX MPOTPaAMM.

[Iporpamma no ¢u3uKe He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENEH U
MPEAOCTABISIET BO3MOXXHOCTH I pealiu3alliid  Pa3lIMyHbIX METOJIMYECKUX
MOAXOJ0B K IMpenojaBaHuI0 (PU3UKKA Ha YIIyOJIEHHOM YpOBHE IPU YCJIOBUU
coxXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAaX MNPHUPOABI, BBICTyIas B
KayecTBe y4eOHOIo IpeJMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIA BKIIaJl B CUCTEMY
3HaHMM 00 okpykaromeMm mupe. HIKoapHbIN Kypc PU3HKK — cUCTEMOOOpa3yomuii
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBICHHM, M3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHrue (U3MYECKUX 3HAHUM ONpEeNeNnuyio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa Oo0ydaromierocs, B GOpMUPOBAHUE YMEHHUN MPUMEHSTh HAYYHBIN
METO/] TO3HAHUSI TIPU BBIMOJTHEHUH UMU YY€OHBIX UCCIICIOBaAHUM.

B ocHoBy Kkypca (hu3uKku Ha ypoBHE CpeIHEro 00111ero 06pa3oBaHus MOJ0XKEH
pAn uaeH, KOTOPhIE MOXKHO paccMaTpUBaTh KaK MPUHIIUIIBI €70 MOCTPOCHMUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBIS€TCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0OBeMHEH BOKPYr (Qu3nyeckux Teopud. Beaymum B Kypce sBIseTcCs
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanmzanus TpeanosaracT MCIOJIb30BAHUE
TYMaHUTApHOTO TOTEHIMANa (U3MYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHSA
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoesa npuknaonon nanpasnennocmu. Kypc dusuku yrmyOon€HHOTO ypOBHS
MPEIIOIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTHYECKHUX
MPUJIOKEHUN M3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MpPEJCTABICHUA M COBPEMEHHBIE TEXHHYECKHE YCTPOWCTBa, U
TE€XHOJIOTHH.

Hoea 3Ixonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
CONlepKaHMS, TOCBAMIEHHBIX DKOJOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpPBIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKU U TEXHOJOTHM, a Takke OOCYKICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue cofepkaHus MporpaMMsbl 10 (PU3HUKE JOJKHO OBITh MOCTPOEHO HA
MPUHIIUAIIAX CUCTEMHO-AESATEILHOCTHOTO Moaxona. s ¢uznku peanuzanus 3THX
MIPUHIIMIIOB 0a3UpyeTCs HA UCIOJIb30BAHUM CaMOCTOSTENIBHOTO AKCIIEPUMEHTA KaK
MOCTOSIHHO JeHcTByonero ¢akropa yuyeOHoro mpouecca. st yriayOa€HHOro
YPOBHS — O3TO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCHEPUMEHTA,



BKJIFOYAIONIETO (DpOHTANBHBIC YUYEHWYSCKHE ONBITHI MPU HM3YYCHHH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crnocoba peanu3anuu (QU3NYECKOro NpakTUKyma. B mepBoM ciyyae
MpakTUKyM npoBoauTtcs aubo B koHe 10 u 11 xnaccos, 1100 mociie nMepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THX KiaccoB. Brtopoil cmoco6 — 3To
WHTerpaius padoT MpakTUKyMa B CHCTEMY JabOpaTOpHBIX pabdoOT, KOTOpPHIC
MPOBOMSITCS B Mpoliecce u3zydeHus paszzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa TIOHUMAETCSI CAMOCTOSITENIbHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOAUTCS
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOT0 BUAa 0€3 MOIAaroBoi HHCTPYKIIMH.

B mporpamme 1o (Qusmke cucTeMa YYEHHYECKOTO OKCIEPHUMEHTA,
7a00paTOPHBIX pabOT M MPAKTUKyMa TPEJCTaBIeHA CIUHBIM TepedyHeM. BbIOOp
TEMATUKHA JJI 3TUX BUJOB YYCHHUYECKHX MPAKTHYCCKUX PaOOT OCYIICCTBIISICTCS
y4aCTHHKaMU 00pa30BaTeNIbHOTO MPOLecca UCXOAs U3 OCOOCHHOCTEN MOYPOUYHOTO
IUTAHUPOBAHUSA W OCHaIeHUs KaOuHeTa (u3uku. Ilpm 3TOM oOOecreunBaeTcs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
WU3MEPEHUsS, WCCIICIOBAHUS 3aBUCUMOCTEH (M3MYECKHX BEJIMYUH W IOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHON W HESIBHO 3aJlaHHOM (PU3MYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YeHHbIE 3aKOHBl U 3aKOHOMEPHOCTHM KaK W3 OJHOTO paszjena Kypca, Tak H
UHTETPUPYs MPUMEHEHNE 3HAHUM U3 Pa3HbIX pa3fenoB. [[1s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS 3aJaHusl Ha OOBSICHEHHE/Npe/CcKa3aHue MPOTEKAHUS
(bU3UYECKUX SIBJICHUN M MPOIIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BeIOOpa
buznueckoi MOACIU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO & MaTepualbHO-
TEXHUYCCKOMY OOECIICUeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPETHEr0 OOIIETo 00pa30BaHMsl JOJDKEH U3y4aThCsa B YCIOBHIX
MpeIMEeTHOro KaOuHeTa. B kaOuHeTe (U3MKU MODKHO OBITh HEOO0XO0auMOe
nabopaTopHOoe OOOpYAOBAaHHE /IS BBIMOJTHEHHUS YKa3aHHBIX B Iporpamme IIo
¢u3MKe YYCHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaK)Ke JEMOHCTPAIIMOHHOE 00OPYIOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMTIOM MHWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMBbIX SIBICHUH ©  TPOLECCOB, OMIHMPUYECKAX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MPUMEHEHUH.

JlaboparopHoe o00oOpyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuETe



OJIHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemaTHdyecKue KOMIUIEKTHI
nabopaTopHOTrO OOOPYIOBAHUS JIOMKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUi.

OCHOBHBIMHM LIEJISIMHA U3y4€HUs (PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE HHTEpeca U CTPEMJICHUS OOydYalomMXCi K HAYYHOMY
U3YYEHUIO MPUPOABI, pPa3BUTHE UX HHTEJUIEKTYyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIEI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3yjbTaTa M3y4YeHHUsI OCHOB
CTpOEHUSI MaTepPUH U PyHTaAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpoBaHUE YMEHUN OOBICHATH SABJICHUS C UCIOIB30BAaHUEM (PU3UUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poJNd (U3MKKU Uil pPa3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BuTHE MPEACTaBIICHUIM 0 BO3MOXHBIX  cdepax  Oymymiei
npodeccuoHaIbHOM NIeITeNbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkenue 3TUX Lienied oOecrieyuBaeTcs perieHueM CIeIyIoNUX 3a1a4d B
npolecce u3ydeHus Kypca QU3MKU Ha YPOBHE CpeIHEro 001iero o0opa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaAHUN 00 OO0NMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMuUpoBaHUE YMEHUI TPUMEHAITh TEOPETUUECCKUE 3HAHUS JIs1 O0OBSICHEHUS
duznuecknx SBICHUA B TPHUPOAC M I MPUHATHS MPAKTHUCCKUX PEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUS PA3NUYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoll MoJenplo, 3a1ad, MOAPa3yMEBAIOLIUX CAMOCTOSTEIBHOE CO3JaHHe
¢usnyeckold MonenaM, aJeKBaTHOM YCIOBUSAM 3aJaud, B TOM 4HCIE 3ajad
MHXEHEPHOI'O XapaKTepa;

NOHMMaHUE (PU3NYECKUX OCHOB U TPUHIUIOB JCHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIaJICHUE METOJaMU CAMOCTOSITENIBHOIO IUIAHUPOBAHUS M IPOBEICHHUS
GU3MYEeCKUX OKCIEPUMEHTOB, aHaluW3a M UHTepHpeTanuu uHOOpMaluH,
OIpEJENIEHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yibTaTa;

CO3/IaHUE YCJIOBUM I Pa3BUTUS YMEHUU MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOM JESATENBHOCTH;



pa3BuTHE UHTEpeca K chepaM mpoPpecCUOHATBLHOMN IEITeIbHOCTH, CBSI3aHHOM
¢ pU3HKOIA.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO yrinyOn€HHBI ypOBEHb
u3ydeHuss ydeOHoro mpeamera «®Dusmkay Ha YpOBHE CPEAHETO OOIIETOo
oOpa3zoBaHus BbIOMpaeTcs OOYYAOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa3oBaHus M0 CHEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIL.

Ha u3yuenue ¢puszuku (yriyOn€HHbIH YpPOBEHb) Ha YPOBHE CPEIHErO OOIIEro
obOpazoBanus oroautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme mo (¢U3MKEe MepeueHb JTabOpaTOpHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NpOBEACHUS JTaO0OPAaTOPHBIX pabOT W OMBITOB C YYETOM WHAMBUAYATHHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hay4nslilt MeTOA NO3HAHUS IPUPOABIL.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. Hayunsiii MeToa no3HaHus U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIIEpUMEHT U TEOpHsl B Mpollecce Mo3HaHus mpuponbl. Habmionenue u
AKCTIIEPUMEHT B (pu3HKe.

CnocoObl  u3MepeHus: (PU3HYECKUX BEJIMYMH (aHAJOTOBBIE M IU(POBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHuid  pusnueckux  BeauuyuH  (abcCoyifoTHas U
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEIo, HicalbHas >KUAKOCTh, HWACATBHBIM Ta3, TOUYCUYHBIN
3apsia). ['unoreza. @U3NYECKUA 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. DU3ndecKast
TEOpHUs.

Ponb u mecTto Quszuku B GOpMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenue cuiibl TOKa M HANpSOKEHHS B LENM IOCTOSHHOIO TOKa IpHU
MOMOIITY aHAJIOTOBBIX U IU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHXKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MartepuaibHOW TOYKH, €r0 NPOCKIMU HA OCHU CHUCTEMBI
KoopauHat. TpaexkTtopus.

ITepemernienne, CKOpPOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKLUMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPAMOJIMHEUHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUAIIBHON TOYKU OT BPEMEHHU U UX
rpauKH.

CBobomHOE mMajaeHue. YCKOpeHHue CBOOOJHOro majacHus. J[BuWkeHue Terna,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBUKeHWE. J[BHKEHHME  MATEpPUAIIBHOM  TOYKH IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrora oOpaleHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIUIOMETD,
IBWKCHHE CHApsJo0B, LEIMHbIC, MIECTEpEHYAThIE W PEMEHHBIE IEepelayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro Nepexoaa U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenue nABMWXKeHUS Tena, OPOLIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagiienne CKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE TyTEH, TPAGKTOPHl, CKOPOCTEHM NBHXKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO ABUKEHHUS C LEIbI0 ONPEAECICHUS MITHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus Ipu MPSIMOJIMHETHOM paBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HcenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITIOJIb30BaHUE IUGPOBOI TabopaToOpun).

N3yuenue nBWXKEHHMS Tena, OpOIIEHHOTO TOpu3oHTaIbHO. I[IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TeJa.

N3ydeHne IBHKEHMS Tejla IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpPHOJa OOpalleHHs] KOHUYECKOrOo MasiTHUKA
OT €ro apaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTeMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [IpuHumn cynepno3suuuu Cuil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHUS. OKBUBAJICHTHOCTb T'PAaBUTALMOHHON U
VHEPTHOMN MacCCHI.

Cuna TsxecTH. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJIeHUs OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJIAHETHI U OT reorpaduyeckod MmUPOTHL. J[BHKeHHE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBmkymierocs c¢
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUS CKOJBXKEHHUS W CHJIA TPEHUA
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TPU JABMKCHUM Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTUUECKHE IIPOLIECCHI: IOIUIUITHUKY,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue ABMKEHUS T€N B MHEPIMAIBHBIX U HEMHEPLUATIbHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE  paBHOACHCTBYIOIIEH  MPHIOKEHHBIX K TeIy CUl C
IIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MAJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepenue paBHOJECUCTBYIOMIECH CHII MPU ABUKEHUHU OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

N3yuyeHne ABUKEHUS CUCTEMBI TEJl, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepes
nErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBucuMocTH Fpp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
KO3 PULIEHTOM TpEeHUSI.

N3ydenue nBuxkeHUs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamiaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, IPUIIOKEHHBIX K TBEpIOMY Tenry. LleHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIbHBIN KpPaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

HccnenoBanue yclOBHI paBHOBECHUS TBEPAOrO TeNa, HUMEIOIIETO OCh
BpallCHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanukxe.

NmMnynec MaTepuanbHOM TOUKH, CHCTEMBI MaTEPUAIBHBIX TOYEK. LleHTp Macc
CHUCTEMbI MaTEpUAIBHBIX TOUEK. Teopema o0 IBMKEHUU LIEHTPA MaccC.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHME.

MoMeHT umnynbca mMaTepualibHOM TOYKM. [IpencraBieHne O COXpaHEHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJSAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeCTaBIeHUE paOOThl CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepuanbHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHLMANbHbIC CUJIbl. [loTEeHIIManbHAs SHEprus.
[loTenuuanbHast sHeprust ynpyro neopMUpOBaHHON mNpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBHUTAMOHHOM mosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I10JI€ OJIHOPOAHOTO IIapa (BHYTpHU M BHE Iapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJI. 3AKOH COXPAaHECHUSI MEXAaHUYECKON YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHymM s HUACATbHOM XKUJIKOCTH KAaK CJEICTBUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEp, MPYXKUHHBIA MHUCTOJIET, TUPOCKON, (QUTypHOE KaTaHUEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenne MOIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KMHETHYECKOM M MOTEHUHUAIBHOM JHEPrud IIpu
JNEUCTBUU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

N3mepenune nmmyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTA MOJENH JJIEKTPOMOOWIIS UM MOIUTHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJla C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW SHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS MOTEHIIMATBHON YHEPTUU NMPYKUHBI C pabOTOIl CUIIBI
TPEHUSL.

Onpenenenue pabOTbl CHIIBI TPEHUS HPHU ABUKEHUM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MoJsiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcCHOBHbBIEC TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
onbITHOE oOocHOoBaHue. Jubdys3us. bpoyHoBckoe nBMXKEHHE. XapaKTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BemiecrBa. Mojaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TeA M OOBSCHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THUX



Mozeneii. Macca u pasmepel Mosiekyn (aromoB). KonudecTBO BelecTBa.
[Toctostnnass ABorajpo.

TennoBoe paBHOBecue. Temmepatypa u crnocoObl e€ usmepenus. lllkana
temnepatryp Llenbcus.

Mogenb ueanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU: YACTHUIIBI
rasa JIBI)KYTCS XaOTUYECKH U HE B3aUMOJCHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOco0THAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccel B
UjealbHOM Ta3e ¢ TOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
npeJiCTaBlIeHNnE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MeXJy JaBJICHUEM ©  CpelHed  KUHETUYECKOW  DHepruewu
MOCTYMATEIHHOTO TEIJIOBOTO JBIKCHHUS MOJIEKYJ HUEaTbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KHHETHYECKON TEOPUH HJ€aTBLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYNaTeIbHOTO TEIMJIOBOTO ABVMKCHUSI €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECCHI: TEPMOMETP,
O6apomeTp, Moy4eHrue HaHOMaTepPUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopnaens onbita TepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTayuiM4ecKuX pemeToK.

HaGmronenne u uccneqoBanue H30MpOIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO PAaBHOBECHS IpU
TEIUIO0OMEHE MEXTy TOpsiueid U XOJI0THON BOIOM.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
udpoBoii TabopaTopun).

N3y4yeHune n30X0pHOro nporecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUM st
TEPMOJIMHAMHUYECKON CHUCTEMBI. BHENIHE U BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJAMHAMUYECKON CUCTEMBbl KaK CpEJHUE 3HAYEHUS BEJIIMYMH, ONHCHIBAIOIIUX
€€ COCTOSTHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmonnHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopgens uaeanpHOrO Trasa B TEPMOAMHAMHMKE — CHUCTEMa YpPaBHEHUN:
ypaBHeHHe MeHneneeBa—KianeipoHa M BBIPAKEHUE [JI1 BHYTPEHHEW SHEpIUU.
VYcnoBus mpUMEHUMOCTH 3TON MOJIENU: HU3Kasi KOHIICHTPAIUsl YacTHIl, BBICOKHE
TeMIiepatypsl. BeipaskeHue a1 BHyTpEHHEH dHEPIHH OJTHOATOMHOI'O MJI€AIbHOTO
rasa.

KBazucratnyeckre U HECTaATUYECKUE MTPOLIECCHI.

DOnemeHTapHasi pabota B TepMOJAMHAMUKE. Brruncinenue paboTel 1o rpaduky
nporecca Ha pV-nuarpamme.

Tennonepenaua  kak  cnoco0  M3MEHEHWUs]  BHYTPEHHEH  SHEpruu
TEPMOJAMHAMUYECKON  CUCTEeMBbl  0e3  coBepiieHust paborel.  KoHBekius,
TEIJIONPOBOIHOCTb, U3IyUEHHUE.

KomnuectBo Ttemnotel. Temno€MkocTh Tena. YIenpHas W MOJSpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Mailepa. YenbHas TeIIoTa CrOpaHus
TorinBa. Pacy€r KonuyecTBa TEmJIOTHI TpH  Terwionepenaue. [lonstue 006
aanabaTHOM mpolecce.

[lepBblii 3aKkOH TepMOAWMHAMUKHA. BHyTpeHHss 5Heprus. KoiandecTBo
TEIUIOTBI M paboTa Kak  Mepbl  HM3MEHEHUsS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAUT
eIMHCTBEHHAs aguabara. AGCOIOTHAS TeMIIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 00Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
komreHcanuu (Knaysuyc). HeobpatumMocTs pupOaHBIX TPOIIECCOB.

[TpuHumner gectBus TermnoBbix mamuH. KIT/I.

Maxkcumansrnoe 3Hauenune KIIJI. [{ukn Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABurateneil. TemioBoe
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/Ibl.

TexHudeckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: XOJOIUIbHUK,
KOHJIUIIMOHEP, AW3ENbHbIA W KapOIOpaTOpPHBINA JABUTAaTENM, MapoBas TypOuWHA,
MOJIyYEHHUE CBEPXHM3KUX TEeMIepaTyp, YTWIM3ALMS «TEIIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIM3AIMS OMOOPraHUYECKOr0 TOTUIMBA JIJIst
BBIPA0OTKHU «TEIIOBOM» U SJIEKTPOIHEPTUU.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aguadaTUYECKOM PACIIUPEHUU.

Bo3nyminoe orauso.

CpaBHEHME yAETBHBIX TEINTIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHN YHEPTUU.

UccnenoBanue anuadbaTHOTO mpoliecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3Mmepenue yaeapHON TEIUIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECCTBA.

UccnenoBanue anuadbaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPrUM MEKMOJEKYJISAPHOTO B3aUMOJCHCTBUS U
TEeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McnmapeHue u KumeHue. Y jenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacplllieHHble W HEHachIllEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JaBJICHUSI HACBIIIEHHOIO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJeiabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmaruii.

TennoBoe pacmimpeHne KUAKOCTEH U TBEPABIX TeJI, 00bEMHOE U JUHEHHOE
pacipenre. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KAaYeCTBEHHOM YpOBHE).

[IpeoGpazoBanue sHEPTrUHU B (PA30BBIX MEpexoaax.

YpaBHeHHE TEMIOBOI0 OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle siBneHus. /[aBnenue noa MCKpUBIEHHON MOBEPXHOCTHIO HKUJIKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTPOMCTBA M TEXHOJIOTUYECKHME MPOLECCHI:  KUJKHUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBolicTBa HACBIILIEHHBIX aPOB.

Kunenune. Kunenue npu noHM>XK€HHOM J1aBJICHHM.

N3Mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnsapuslie siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS JKUIKOCTEM.

N3Mmepenne yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OIIEHKAa MAaccChl IMapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSYKESHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMaliid PE3UMHOBOro olpasia  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMHUKAa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tell U €€ NPOSIBICHUA. DJEeKTpuyeckuil 3apsa. JBa Buga
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, NHMAJIEKTPUKA U  MOJYIPOBOJHUKH.
DNEeMEHTApHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsija.

B3aumoperictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  moiist.  [IpoOHbIA  3apsin. Jlunuwm
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh INEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP mMOTEHLMANOB U
HanpspkeHue. lloTeHumanbHass sHeprus 3apsna B BJIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojs. CBsA3b HANPS)KEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il 3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IprHIMI Cynepno3ULY STEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsixeHHOW cdepsl. [lorme
PAaBHOMEpPHO 3apsKeHHOro mo o0wbéMy mapa. [lone paBHOMEpHO 3apsiKEHHOU
OeCKOHEUHON TUIOCKOCTH. KapTuHBI JUHUN HaNpsHKEHHOCTH ATUX TOJEH |
SKBUIMOTCHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnsnnexktpuyeckas
MPOHUILIAEMOCTh BEIIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: JJIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO M MPUHLIMUIT IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apsIKEHHBIX IJIACTHH.

Mogens a5ekTpoctatTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO U IEMCTBUE KOHAEHCATOPA MOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3psiKa KOHJIEHCATOpa Yepe3 pe3UcTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOH/IEHCATOpa B YHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydyenne npoTrekanus TOKa B LIENH, COJAEPKALIECH KOHICHCATOP.

Pacnpenenenne pa3sHOCTH MTOTEHIIMAJIOB (HampsHKEeHUs ) pu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CyleCTBOBAaHHS MOCTOSSHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxkenune U u DJ1C £ .

3axkon Oma JiJig yyacTKa IeTH.

DIIEKTPUUYECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOTO TMPOBOJHUKA OT €ro JJWHBI W IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ COMPOTUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJIEIbHOE, CMEIIAHHOE COCAUHEHHE MPOBOIHUKOB.
Pacuét pazBeTBIEHHBIX AnekTpuueckux mnemnen. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH [xoyns—JleHua.

MOITHOCTh 3JEKTPUYECKOro TOKA. TersioBasi MOIIHOCTb, BbIAEIsieMasi Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HUCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) DSJIEKTPUYECKOM 1enu. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue YCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: aMIIEPMETD,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsKEHUS ISl PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS W CBETOAMOIA.

3aBUCUMOCTh COTNPOTUBICHUS HWJIWHIAPUUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIpsHKCHUU.

[Ipsamoe uzmepenue IJC. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0OsI coennHeHUsT UCTOYHUKOB Toka, DJIC OGaTapei.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CHUJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padbomol, npaKmMuKym.

HccrenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenue yaeabpHOro CONpOTUBICHUS MPOBOTHUKOB.

HccnenoBanre 3aBUCMMOCTHM CHJIBI TOKA OT HANpsDKEHUS 71 JIAMIIbI
HaKaJMBaHUs.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTH MOTEHLIMAIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKaA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOnekTpuyeckas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAA
MPOBOJIMMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCTbh COINPOTUBICHUSI METANIOB OT
Temmneparypbl. CBEpXIIPOBOAUMOCTD.



DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJAUMOCTH
oJIynpoBOAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUYECKUA TOK B DJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS ITHCCOLMALMSL.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsana. Monnus. [Inazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiiHble
JaMIIbl, 3JIEKTPOHHO-TydeBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/,
TPAH3UCTOpP, (POTOAMOI, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA JTFOMUHMS, JIIEKTPOHHAS! MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbI 251ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0OJHOBAIEHTHOI'O HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUIN MPAKTHUKYM.

Crioco6b1 n3MepeHus: PU3NYECKUX BEITUUYUH C UCIOJIb30BAaHUEM AHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MMOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BETHUUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKknX BENWYMH, MPOBEpPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  OKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca Qusukum yrayonéHHoro ypoBHs B 10 kiacce
OCYILIECTBIIIETCS C YUETOM COJEPKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH
MaTteMaTUuKu, OUOJIOTHUH, XUMUH, T€Orpapuu U TEXHOJIOTUH.

Meosicnpeomemnoie nOHAMUA, C6A3AHHDBLE C USYUEHUEM MEMOO06 HAYUHO20
no3HanuA: SABICHWE, HAay4HbIA (DakT, rumnoresa, (u3MUecKas BEIUUYWHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: peunieHHe CUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napa6ona, runepbosa, ux rpadpuku u cBoiicTBa. TpuroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHHE OKPYKaloIIew cpesbl,
yTUIW3alusi OMOOPraHUYECKOro TOIUIMBA JUIsl BBIPAOOTKH  «TEIJIOBOM» H
ANEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKEHUE U KATMJUIAPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M MOJIEKYI,
MOJIb BEIeCTBAa, MOJSpPHAs Macca, IMOJyYeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TN, )KUAKOCTEH U ra3oB, KUAKWE KPUCTAIIIbI, JIEKTPUUECKUE
CBOICTBA METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eocpagpus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpoOHIUTENH, peméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKOIN, BOJAOMET W JPYIHe), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHAUIIMOHEDP, TEXHOIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM 4YHCJIE€ HAHOMATEpUaJoB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pa3znen 4. dinekTpoauHaMHuKa.

Tema 4. Macnummnoe none.

B3aumoneiicTBue MOCTOSAHHBIX MAarHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bektop MarHuTHOM wuHAyKuuu. [IpuHnun cynepno3unuu
MarHUTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe 1moJjie MPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Ipcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna JlopeHua, e€ HanpaBiICHUE U MOYJb. JIBH)KEHHE 3apsyKEHHOM YaCTUIIBI
B OJTHOPOJHOM MarHuTHOM noJjie. Pa6ota cumnbl JlopeHna.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeThKy, napa- u JHaMarHeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTHIL.
Jemoncmpayuu.

Kaptuna  nauHWMiA  WMHAYKOUM ~ MarHATHOTO  TOJISL  TOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHuil MarHUTHON MHIYKIMK TOJISI JIMHHOTO MPSIMOTO MTPOBOTHUKA
Y 3aMKHYTOT'O KOJIBIICBOT'O MPOBOHUKA, KATYIIKUA C TOKOM.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus mydyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Tpunnun NeHCTBUS AIEKTPOU3MEPUTEITHLHOTO npubdopa
MarHUTORJICKTPUICCKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

HccnenoBanre MarHuTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue necTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomaznumuas uHOYKYuUs.

SlBneHne AIIEKTpOMAarHUTHOM HWHAYKOUHA. [lOTOK BEkTOpa MarHUTHOMU
uHaykiuu. OJIC uHAyKIMHM. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe anekrpudeckoe nosne. Toku Pyko.

OJC uHAYKUMHA B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTyilika HMHIYKTUBHOCTH B UEMNU MOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLIECChl: WHAYKIIMOHHAs
1eYb, COJICHOU/, 3allIUTa OT AJEKTPU3ALUU TEJ MPHU JBHKECHUU B MATHUTHOM TOJIE
3eMIIH.

Jemoncmpauuu.

HaGnronenue siBjaeHuUst 31eKTPOMArHUTHOW UHAYKIUU.

UccnenoBanne 3aBucumoctd O/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenne marauTa B aJIOMUHUEBOM (MEeIHOW) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoct I/IC CaMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IICITH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue sBICHUS SJIEKTPOMArHUTHON UHIYKIIUU.

Onpenenenne HHAYKIIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiebanus.

KonebarensHasa cucrema. CBoOOIHEBIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunematnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXaHUYECKO sHepruu). BuiBog
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUYECKOTO U
KHHEMAaTUYECKOTO OITMCAHMS.

Amvmintyna u ¢asza kosiebanuii. CBsI3b aMIUTMTYIbI KOJIEOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYAaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

[lepuon m uacrora konebanuit. Ilepron manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIeOaHHW TMPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Konebanusx. BeiHyK1eHHbIe KoyieOanus. Pe3onanc.
PezonancHas kpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHU4YeCcKHe yCTpOWCTBAa M TEXHOJOTHYECKUE MPOILECCHl: METPOHOM, YacChl,
Kadelld, My3blKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anmcek KoJIeOaTeNbHOro JIBUKECHHUS.

Ha6mronenne He3aBUCUMOCTH TIeproa MajbIX KojaeOaHui Tpy3a HA HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyxaronux KojaeOaHui U 3aBUCUMOCTH IIEPHOJ1a CBOOOTHBIX
KOJIeOAHHUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHUN Trpy3a Ha MAaCCHUBHOM TPYKHHE C LEJbIO
dbopMUpOBaHUS MPEACTaBICHUN 00 HeaTbHON MOJETH MPYKUHHOTO MasITHUKA.

3aKOH COXpaHECHUS SHEPTUH NP KOJIEOAHUAX T'Py3a Ha MPYKUHE.

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnvie padbomot, npaxKmuKym.



WN3mepenne mnepuoaa CBOOOAHBIX KOJEOAHUH HUTAHOIO U MPYKHUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB ABUKEHUS TeJla B XOJ€ KOojeObaHu Ha yIpyrom mojaBece.

N3ydeHnne nBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHMS aMIUTATYAbI 3aTyXalOIUX KOJICOaHUH.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

KonebGarenpubiit  koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJICOAHUS B
ujealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUTUTYIBI
3apsjia KOHJEHCAaTopa ¢ aMIUTMTY0M CUITbI TOKA B KOJIEOATEILHOM KOHTYPE.

3aK0OH COXpaHEHUS PHEPTHUH B UCaTLHOM KoJie0aTeTbHOM KOHTYPE.

3aryxaromue AIIEKTPOMArHUTHBIE KoJieOaHus. BreinyxneHHbIC
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOIO0 TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAYEHHWE CHJIBI TOKAa W HAIpPsDKEHUS TMPU pazIuuHON (dopme
3aBUCHMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJanbHblii TIEPEMEHHBI TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Wneanbusiii  Tpancopmartop. IlpomsBoncTBo, mepemadya U mMOTpeOJICHHE
BJIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKH IMpU TPOU3BOACTBE 3JieKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexXHUYeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AJIEKTPUUYECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOAHBIX KOJIE€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarOMIUX IEKTPOMArHUTHBIX KOJIEOaHHIA.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIEOaHuUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IIEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUH PE3UCTOpa, KaTYIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOpa.

Y CTpoiicTBO M IPUHITUIT JIEUCTBUS TpaHcpopmaTopa.



Mopaenb TMHUM 3JEeKTponepeadHn.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKYM.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMeHHOr0 TOKa Yepe3 MOCIEAOBATENbHO COEAMHEHHBIE
KOHJIEHCATOP, KaTYIIKYy U PE3UCTOP.

HaGmronenue a1eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl ICTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacrnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuoj, CKOPOCTh pacmpoCTpaHEHHs M JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpakeHHE, MpeloMJIeHUE, UHTEephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbl.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPaXEHUE,  MPEIOMJICHUE,
noJisipu3aius, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUOMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpauuu.

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne naTepdepennnu n qudpakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHI PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.

HccnenoBaHnne  CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIoMIIeHHE, oNgpu3anus, Tupakuus, UHTep(epeHIusl.

O6Hapy:xeHue nHHPaKpacHOTo U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKyM.



N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmosHEHOE paclpoCTpaHEHUE CBETA B OAHOPOIHOU cpene. JIyu cBera.
To4euyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus cBeta. [locTtpoeHue n3obOpakeHuil B
riockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHbI MPENOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npenaomieHusi. OTHOCUTENbHBIN MMoKazaTenab npeaomieHus. [IoCTOSTHCTBO YaCcTOTHI
CBETa M COOTHOUIEHWE JUJIMH BOJH IpHU IEPEX0E€ MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEI.

Xon nydeir B mpusme. ucnepcusi cBeta. CrnoxkHbI cocTaB 0€jIoro cperta.
[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpeaenbHblid yroyl MOJHOrO BHYTPEHHETO
OTpaKEHUS.

CobOuparome u pacceuBamoiue JUH3bL. ToHkas JuH3a. DOKyCcHOE
paccTossHHE M ONTHYECKas CWia TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUYecKOr JTUH3BI OT €€ T€OMETPUU U OTHOCHTEIBHOTO
I10Ka3aTelis PEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHWW TOYKM M OTpe3Ka MPsSMOU B
coOMparONIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MHUHHUMYMOB B HWHTep(EpPEHIIMOHHOU
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpakimonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMMYMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonmspuzanus ceera.

TexHnueckne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHl: OYKH, JyTa,
nepuckor, (oroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN ammapar, MpPOCBETIICHHE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAYKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HNccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1iBETOB TOHKUX IIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBera.

[TpumeHeHune noasipouI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pPACCTOSHMS OT BemlecTBa (Ha
npUMepe KUAKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKajia U JTUH3HI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIIUNN U TIOJIpU3AIUU CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuenue nnaTepdepeHnm 1a3epHOTro U3TYYCHHs Ha IBYX IIETIAX.

Ha6monenne nucnepcun.

HaGmronenne u uccnegoBanne mUPpakmOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3gen 6. OcHOBBI ClIeNMAJIBHON TEOPUU OTHOCUTEJIBLHOCTH.

['pannupl  NpUMEHMMOCTHM — KJlacCMYeCKOM  mexaHukd.  [loctynatsl
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. [IpeoOpazoBanus  JlopeHua.
VYcnoue npUUUHHOCTUA. OTHOCHUTEIIBHOCTH OJHOBPEMEHHOCTH. 3aMEAJICHUE
BPEMEHHU U COKPALCHUE JJIUHBI.

DHEPrus U UMIYJIbC PENSITUBUCTCKON YaCTULBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPIUs
TTOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

YyeHnyeckuil 3KCIEpUMEHT, JTabOpaTOpHbIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKoB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOE TeroBoe u3NydeHue (M3iIydyeHue aOCOIIOTHO YEPHOTO Tena).
3akoH cmenienust Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiinmreitHa a1t hotodddexra. «Kpacuas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, JaBJICHHME CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOenena.

BonnoBbie cBolicTBa yactui. Bonubl ne bpoiins. JlnuHa BoiHb! ne bpound u
pasMepbl 00JacTH JIOKaNW3alMK JABMXKYyIIeHcss vacTuipl.  KopmyckynspHo-
BOJIHOBOM Ayanu3M. [{udpakius 37eKTpOHOB Ha KpHUCTAIaX.

Crneunduka ndmepennii B Mukpomupe. COOTHOIICHHS] HEONpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE MPOLECCH: CHEKTPOMETP,
dboToameMenT, (HOTOMATUYMK, TYHHEIBbHBIM MHUKPOCKON, COJHEYHasi Oarapes,
CBETOIUO.

Jemoncmpayuu.

®dotor(peKT Ha yCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

UccnenoBanne  3aBUCMMOCTH  CONPOTUBICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenoanue dhotopesucropa.

N3mepenune nmocrosauoi [Inanka Ha ocHOBe nccienoBanus GoTodddekra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHMUS.

Tema 2. @u3zuxa amoma.

OneITEl MO HCCIAEIOBAHUIO CTpoeHUs aToma. [lnaHerapHas Mojens aToma
Pesepdopna.

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/Ie aToMa
C OHOTO YPOBHSI SHEPTUU HA APYTOil.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIIHUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmuKym.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas moxens snpa ['elizenOepra—MBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3otomnsl.

PanunoaktuBHOCTE. Aunb(da-pacnan. DNEKTPOHHBI M TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH paJMOaKTUBHOIO pacnajaa. PaiuoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiiCTBa MOHU3UPYIOUIETO H3IY4YEHHUs. BiusHUE paarOaKTHBHOCTH Ha JKHUBBIE
opranu3Msbl. EcrecTBeHHbIN (poH nznydenus. Jlozumerpusi.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Anepnsie peakiuu. Jlenenue u cunrtes saep. SAnepueie peakTophl. [IpobieMsr
YIOPABISIEMOIO0 TEPMOSIIEPHOTO CHHTE3a. OJKOJOIMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPTETUKH.

MeTtonbl perucTpanuu U UCCIEA0BAHUS JIEMEHTAPHBIX YaCTHULL.

OyHIaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JIENTOHBL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

@®uzuka 3a npenenamu CranaapTHOW moaenu. TéMHas Marepus U TEMHas
JHEPIHUsl.

EnunacTBO przmyeckoit kKapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: TO3UMETpP, Kamepa
Bunibcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMuUKym.

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).

UccnenoBanue painoakTUBHOTO JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpOHOMUU. [IpuKiianHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK JUisi OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

MeTonbpl aCTPOHOMHUYECKUX HccaeqoBaHUN. COBPEMEHHBIE ONTHYECKHUE
TEJIECKOIIbI, PAJIMOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JbI, TUIAHETHI, UX BHUAUMOE
JBH>KCHUE.

Conneynas cucrema.

Counnue. ConmHeunast akTUBHOCTh. VIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]l TJIaBHOM MOCIIENOBATEIbHOCTU. BHYTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIEC MPEACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHua u
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Tyts — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. PagmoranakTuku v kBazapbl. YEpHBIE ABIPHI B sApax
rajgaKkTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66ia. Paz0eranue ramakTuk.
Teopust bosibiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuuecxkue naovniooenus.

HaGmronenust 3B€3gHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIs1 OTPEeICHHs TOJI0KEeHHsI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3MBI.

HaGmronennst B Teneckon JIyHBI, TUTaHET, TYMaHHOCTEW U 3BE3THBIX
CKOIUICHUHU.

Du3nYeCKUH MPAKTHKYM.

CniocoOb1 m3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOIH30BAHUEM aHATOTOBBIX
1 U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TIOTPEITHOCTH U3MEPEHNN (HU3UYECKUX BEITUYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3NYecKUX BEIUWYMH, MPOBEpPKa MPEJIOKEHHBIX Trumore3 (BoIOOp H3 padoT,
OMMCAaHHBIX B  TEMATHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O0o0maroiIee MOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas Qu3nuka U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «KonedaHus
U BOJHBD»Y, «OCHOBBI CHEUUATBHOM TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», « 3I€MEHThl ACTPOHOMUHU U ACTPOPUIUKN».

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UpPYIOIe, OOBACHUTENBHOM M  NPOTHOCTHYECKON  (QYyHKIUI
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (u3MYECKON KapTUHE MHpA, MECTO (PU3UUYECKON KapTHUHBI MHpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usukum yrayonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPHKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpedmemmusie noHAmMUA, C6A3AHHbBIE C USYUECHUEM MEMOO08 HAYUHO20
no3nanuA: SBIEHUE, HAay4HbIM (akT, rumnore3a, (pusnMUeckas BEIWUYMHA, 3aKOH,
TEOpHs, HaONIOEHUE, SKCIEPUMEHT, MOJEIUPOBaHUE, MOJEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuka: peElUICHHWE CUCTEMbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE
TOKJECTBO. BEKTOpBI M MX MPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB.
[IpousBojHble 3yeMeHTapHBIX (YyHKIUNA. [lpu3Haku 1omOOUS TPEYroJbLHUKOB,
ompeieNIieHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozus: >nextpuueckue SIBICHUS B JKUBOM mIpupoje, KoseOaTesbHbIe
JIBUKEHUS B JKUBOW IPUPOJE, DKOJOIMYECKUE PHUCKM IIPU IPOU3BOJCTBE
ANEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIoLIEeHd  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHMKAa B MEIULUHE, ONTHUYECKUE SIBICHUS B KUBOU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJNINYECKAsl CTPYKTYypa TBEPIBIX
TEJI, MEXaHW3Mbl OOpa30BaHHUsS KPUCTAUIMYECKOM pEHIETKH, CIEKTPaJbHBIM
aHaJIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozcusa: TPUMEHEHHE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SJKoOU, reHepaTop MEPEMEHHOT0 TOKa, MHAYKIMOHHAs Ie4b,
JUHUM 3JIEKTponepeay, 31eKTPOABUraTeNb, pajap, paiuonpuEMHHUK, TEJIEBU30p,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas JUArHOCTMKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, CONHEUHas OaTapes, CIyTHUKOBBIE
IIPUEMHHKHY, SIICPHAsL SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHMAJIMHHOCTHLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHUS Yy4yeOHOro mnpenMera «Dusukar
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OMbITa U OMNbITA JICSITEILHOCTH B MPOILIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCIUTATEIbHOU I€STEILHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCIIMTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKIAHCKONW  MO3UIMU  OOydYarolmerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEN;

e TOTOBHOCTbH BECTU COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX I'PAKIAHCKOIO
oOmiecTBa, y4yacTBOBaTh B CAaMOYIpaBICHMHM B  00pa3oBaTEIbHOM
OpraHu3aluu;

e YMEHHE B3aUMOJCHCTBOBaTH C  COLMAJbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAHUTAPHOW U BOJOHTEPCKOU E€ATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e cOpPMHUPOBAHHOCTH POCCUNCKOHN TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

e I[IEHHOCTHOE OTHOILICHUE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMuUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBE/ICHHUS,

e CIIOCOOHOCTH OIICHWBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOIO OyAyIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIIOYAas JCTETUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIIETO (HU3NYECKOMN HayKe.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3IUUHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuu u peaanu3oBbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00acTH (U3HKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€CKOro BOCIIMTAaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYULIECTBIICHUE JEUCTBUU B OKPYXKAIOUIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE ILIEHHOCTU HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus (DU3UKH OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIM3UPOBATH  MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIpEeNeNATh 1NN ACSATEIBbHOCTH, 3aJlaBaTh MapaMeTPbl U KPUTEPUH HX
TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHUBOPEUHS B pPacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTePHAbHBIX 1 HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBATH COOTBETCTBUC
PE3YNIBTATOB MEJSIM, OIICHUBATH PUCKH MOCJEACTBHUI IEITeTLHOCTH;
KOOPJIMHUPOBATh ¥ BBINONHATHE pPabOTy B YCIOBHSIX PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HcCJIaea0BaTC/IbCKHUC HeﬁCTBHﬂ:

BJIAJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATHSIMHU U METOJaMHU
(u3HUECKON HAyKU;



BJaJ€Th  HABbIKAMHM  y4€OHO-MCCIIEIOBATEIbCKOM M IPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHs 3a1ady  (PU3NYECKOro
COJICp>KaHMsl, TPUMEHECHHIO Pa3IMYHbIX METO/IOB IMO3HAHUS;

BJaJ€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaIlMy, MPEeoOpPa30BaHUIO U TPUMEHEHUIO B Pa3IUUHBIX YUeOHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIacTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBSI3M W aKTyaJM3UpOBaTh 3aj1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl  JUIs
JTI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYECHHbIE B XOJ€ pEIICHHs 3aJa4d pe3yJIbTaThl,
KPUTHUUYECKHU OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DU3UKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAaHUSA N0 (PHU3MKE B TMPAKTUYECKYIO OO0JaCTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIa/ICTh HABBIKAMHU MONy4YeHUs WH(OpManuu (U3NYECKOTro CoAepKaHus
U3 HCTOYHUKOB PAa3HbIX THUIOB, CAMOCTOSATEIBHO OCYIIECTBIISTH IOUCK,
aHaMM3, CHCTEMATH3AIMI0 W WHTEPHpPETANi0 WH()OpPMAIUU Pa3TUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIOJIb30BaTh CpEeACTBA HH(POPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3UUYECKOTO COJAEPKaHUS B Pa3IMUHBIX (opMaTax C
y4€TOM Ha3HaueHus HUHQPOpPMAIMU U IIEJEBOM ayIUTOpPUHU, BbIOUpas
ONTUMAIbHYIO0 (OPMY MPEACTABICHUS U BU3yaIU3ALIUH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3MKM UM BO BHEYPOUHOMU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi M CMAr4arhb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHIHOM U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh I€JIM  COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUS MO €€ JIOCTHKEHHUIO: COCTaBJISTh IUIaH
NENUCTBUH, paclpeesTh POJIu ¢ Y4ETOM MHEHUIN y4aCTHUKOB, OOCYKIaTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAaJla MU KaXKJOT0 y4aCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBaTh WJEU C IO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyallUsiX,  HIpPOSIBISATH  TBOPYECTBO M BOOOpakeHHE,  OBIThH
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh  MTO3HABATEIBHYIO  JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEHICHUS PACUETHBIX U KAYECTBEHHBIX
3a/iay, IJIaH BBIMOJHEHUS MPAKTUYECKON pabOThl C YYETOM WMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTb  paMKd  y4yeOHOro TpeIMeTa Ha  OCHOBE  JMYHBIX
PEANIOYTEHNM;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh ()OPMUPOBAHUIO U TMPOSBICHUIO 3PYIULMA B 00JaCTH
(GU3UKH, MOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.

CﬂMOKOHTpOJH), 3MOHHOHaJILHLIﬁ HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU [IO3HABAaTENbHOW pe(dIeKCMH KaKk OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh NPUEMBI pedJeKCUU Ui OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HUX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI U apPryMEHTbl APYIUMX IPU AHAIU3E PE3yJIbTATOB
JIEATEIILHOCTH;

NpUHUMATH Ce0s1, TOHUMAsi CBOM HEJOCTATKU U JJOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apPryMEHTBhl APYIUMX IPU AHAIU3E PE3YyJIbTATOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mporiecce MOCTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IMPOTPaMMBI 10
buzuke IS ypOBHS cpeAHero oOmero o0pa3oBaHMs Yy 00yYarOIIUXCS

COBEPIIEHCTBYETCS HIMOIIMOHAbHBIH UHTEIJIEKT, peAnoararomi
c(hOpMHPOBAHHOCTH:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETyJTUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IOBEJCHHE, CIIOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMIICHUE K JTOCTUKEHUIO IICIH
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYWUTHIBATH €r0 TPH OCYIIECTBICHHH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHUIO M COMIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIHOCOOHOCTh  BBICTPAWBATh
OTHOMICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeiiatb KOHQIUKTHIL.

INPEAMETHBIE PE3VYJIbTATDI



K konmy oOyuenuss B 10 knacce npenMeTHbIE pPe3yibTaThl Ha YIriIyOJEHHOM
YPOBHE JOJKHBI OTPaXaThb CPOPMUPOBAHHOCTh Y OOYHAIOUTUXCST YMEHUIN:

MOHUMATh POJb (PU3MKK B  HKOHOMHYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COLMAJIbHOM M ATHYECKOM cdepax JesTenbHOCTU
YeJIoBeKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM Hay4YHON KapTUHE MUPA,
3HAUEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUWIEH, OOBSCHUTEIBHOU U
NPOTHOCTUYECKOW  (GYHKIUN  (Qu3MuecKkol Teopuu —  MEXaHHKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUDPA;

pa3nuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (U3MYECKHX Tel U
MPOIIECCOB (SIBJICHMI): WHEpIMadbHas CUCTeMa OTCcuéra, abOCOIIOTHO
TBEPIOE TEIO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUKEHHUE,
CBOOOJIHOE TMajieHue, aOCOJIFOTHO ympyras naedopmarusi, aOCONIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUIKOCTH
U TBEPJOTO (KPUCTAJUTMYECKOI0) TeJa, UICaNTbHBIM Ta3, TOYCYHBIA 3apsl,
OJTHOPOJIHOE DJICKTPUUYECKOE TOJIE;

paznuyarh yclIOBUSA (TpaHUIbI, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMUYECKHE TIPOILECChl U SIBJICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBMD)KCHHS, (OPMYJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess aiisi CKOPOCTH U TEPEMEIICHUS,
3akOHbl HprOTOHA, TpUHOUN  OTHOCUTENBHOCTH [amuiies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHMYECKON
SHEPTUH, CBsI3b PA0OTHI CHIIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECHs TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, yYKa3bIBaTh yCIOBUA
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, Broporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3a4KOHA BCEMUPHOTO TATOTCHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLECCHl U ABICHUS, UCIOJb3YS
ocHoBHble monokeHnss MKT w© 3akoHBI MOJEKYISIpHOW (QU3MKK U
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KUHETHUYECKOW DJHEPTrHel TEIIOBOrO ABHXKEHUS M KOHIIEHTPALHUEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEHIECTBA CO CPEAHEW KHUHETHYECKOU
SHEPrueu TEIJIOBOTO JIBUKEHUS €r0 4acCTHll, CBS3b JABIICHUS HUJICATBHOTO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNepBbIA 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpPaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIOIL30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUA
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aHAJU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, MCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kyiona, MOTEHIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TOJIsI, MNPUHUUN CYNEPHO3UIMUA SIECKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBasi YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUUECKHM BaKHBIE COOTHONIEHHMS: 3aKOHbI Oma sl ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apajaes 1J1s 37€KTPOIU3A);

OMUCKHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
nepeEMEIEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
JHEPrusi, MeXaHW4yeckas SHeprus, pabora CHIIbI, IIEHTPOCTPEMUTEIBHOE
YCKOPEHHUE, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrus B3aUMOJEHCTBUA Tena ¢ 3emii€ii BOMM3M €€ TMOBEPXHOCTH,
SHEprus ynpyroi gedopMmanu MPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abcomoTHas TeMIiepaTypa Teia, paboTa B TEpMOAMHAMHUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOIO Trasa,
OTHOCHUTENIbHASl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEmIOBOrO
JNBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD AIEKTPUUECKOrO MO,
HAIpsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Iiapa B
BaKyyM€ U B JUDJIEKTPUKE, MOTEHUUANT 3JIEKTPOCTATUYECKOIO OIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C IOCIEI0BATEIbHBIM H
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, IHEPIUS JIEKTPUUECKOTO MO
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBWYECKUX  SIBIICHUU:
MEXaHMYECKOE JIBMKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL] BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBIKCHHE, Mu(dy3us, ucrapeHue,
KUIEHUE U KOHACHCALUSI, TUIABJICHUE U KPUCTAIIU3ALIMS, HAIPABICHHOCTh
TEIUIONEPEIaut, 3JEKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3NYECKOU BETUYUHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHUU, NOpPU  I3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YyJbTAThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHAEC TpaPuUKOB C YYETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOJIBI IO pe3ybTaTaM
HCCJICIOBAHMSI;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ] M3MEPCHUS, OICHUBATH aOCOIIOTHBIC U
OTHOCHUTEJIbHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTH OIBITHI IO MPOBEPKE MPEITI0KECHHOW TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3UPOBATH
MIOJTYYCHHBIE PE3YJIbTaThl W JCNaTh BBIBOJ O CTaTyce IMPeIIOKCHHOU
TUTIOTE3HI;

coOJr01aTh TIpaBMIIa 0€30MMaCHOTO TPY/a NMPH MPOBEACHUHN HCCIICIOBAHUN
B paMKax y4eOHOTO DOSKCIEpPUMEHTa, TMpakTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBbHOCTH C WCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U J1a0OPATOPHOTO 000PYAOBAHMUS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM W HESABHO 3aJaHHOM
¢u3HUecKol MOJIEIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (usuueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
OpUMEHSATh  (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nUecknux TEOpUd MpPU HCIOIB30BAHUM MAaTEMAaTUYECKUX METO0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOJIbI DEIICHUS C
y4€TOM TIOJTyYEHHBIX PE3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3aJaud, TpeOylolue NPUMEHEHHs 3HAHUN u3
Pa3HBIX pa3eNoB Kypca GU3MKH, a TaKKe UHTETPALMKA 3HAHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATh JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUI C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCTIONIb30BaTh TEOPETHUYECKUE 3HAHUA s OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB paOOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUCKUX U 3apyOC)KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKW, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TIPOIECCAMH, C
MO3UIINN IKOJIOTUIECKON OE30MaCHOCTH, MPEACTABICHUA O PAIlMOHATIBHOM
MPUPOAOIIONB30BAHNN, & TAK)K€ Pa3yMHOM HCIIONB30BAHUU JOCTIKCHHUM
HAyKd W TEXHOJOTHUH IS JaJbHEHIIETO pa3BUTUS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iudHble CrOCOObI padOThl ¢ MHpOpMALMEH (PU3UUECKOrOo
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM MCIOJB30BATH COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJOTUU JJi TIOMCKa, MepepabOoTKU W NPEabsSBIEHUS YydyeOHOU u
HAYYHO-TIONMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U UHTEPIpPETALUN
uH(bOpMALMK, TOJYYEHHOW M3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHANIM3UPOBATH  MOJIy4aeMylo  HWHGOpMAmUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE U M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ MPUOOPETeHHs  HOBBIX 3HAHUKW B Ipolecce
BBIMIOJTHEHUS TPOCKTHBIX U y4eOHO-HCCIE0BATENBCKUX padoT;

paboTaTh B TPyNIE C HUCIOJIHEHHEM pPAa3JIUYHbIX COILMAJBHBIX PpOJeH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYaIUsX, aJIEKBaTHO OLIEHMBATh BKJIAJ KaXIOTo W3
YYaCTHUKOB I'PYTIIIBI B PEIICHHE pacCMaTpUBAaEMOM IPOOIEMBbI;

HPOSIBJISITH MOTUBAIMIO K OyyIliel MpopecCuOHaNbHON IeATEIbHOCTH 10
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOydenusst B 11 knacce mpeaMeTHble pe3yJbTaTbl Ha YTIIyOJIEHHOM
YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

NOHUMATh poidb (PU3UKK B  DKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJILHON M 3TUYECKOHN cepax AEsITeIIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOH KapTWHE MHpa, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JICATCIIbHOCTH YEJIOBEKAa M  JAJIbHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMUCATEIbHOW, CUCTEMATU3UPYIOUIEH,
OOBSCHUTEIIFHONM M TPOTHOCTUYECKON (PYHKIUN (HU3UIECKON TEOpHUH —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponb GuU3NUEecKo TEOpUH B (POPMUPOBAHUHU TPEICTABICHUN O
dusznueckor KapTUHE MHUPA, MECTO (PU3NUECKOW KapTHHBI MHUpa B 00IIEM
PSAZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TNPUMEHHMOCTH MoOjeleld (U3UYEeCKUX Tel W
IPOLIECCOB  (ABJIEHUM): OJHOPOJHOE DIIEKTPUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJIsl, TApMOHUYECKHUE KOJIeOaHUsI, MAaTEMaTHIECKIUH MasTHUK,
UJCaNbHbI MPYXKUHHBI MasgTHUK, TAPMOHUYECKHE BOJHBI, UJCaTbHBIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs JIMH3a, MOJENeil aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICJIIN CBETA;

paszinyath yCJIOBHUS (CpaHULbI, 00JacTH) MNPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHAAMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIIM3UPOBATh M OOBSICHATH AIEKTPOMATHUTHBIC MPOILECCH U SBICHUS,
UCTIONB3YySl OCHOBHBIE TMIOJIOKEHHS M 3aKOHBI JJIEKTPOJWHAMHUKUA U
CHeUUalbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANIEKTpPUYECKOro  3apsaa, cuwia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMM, npaBwio Jlenma, cBa3p  DJ/IC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHUS  CHJIBl  TOKAa,  TMOCTYJaThl  CIEUUATbHOW  TEOPUU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIIM3UPOBATh M OOBICHATH KBAHTOBBIC TIPOIECCHI U SIBICHUS, UCTIONB3YS
MOJIOKEHUSI ~ KBAaHTOBOW  ¢u3uku  (ypaBHeHHE  DWHINTEHHa A
dororddexra, mepBbli u BTOpod moctynatel bopa, npuHIUMD
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YHCEN U DHEPrUU B SAJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONUCHIBaTh (DPU3MYECKHE MPOIECCHl M SBIICHUS, WCIONB3YysS BEIMYUHBI:
HANPsDKEHHOCTD AJIEKTPUYECKOTO MOJIsl, MOTEHIHAN JIEKTPOCTaTUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MarHUTHBIA MOTOK, cuiia AMIepa, MHAYKTHBHOCTD,
ANEKTPOABMKYIAS CHJIAa CAMOWHIYKIMU, DHEPrUsi MAarHUTHOTO TIOJIS
NPOBOAHMKA C TOKOM, PEISTUBUCTCKUM HMITYJIbC, TOJHAS JHEPrusi,
SHEPrus TOKOsI CBOOOJHOW 4YAaCTHUIBl, DHEPrusi U UMIYJIbC (HOTOHA,
MacCOBO€ YMCJIO U 3apAll Alipa, SHEPTHsl CBSI3U S1pa;

OOBSICHATH  OCOOCHHOCTH  TpOTEeKaHWUs  (U3WYECKUX  SIBJICHUM:
ANIEKTPOMArHUTHasI MHIYKIUS, CAMOMHAYKITUS, PE30HAHC, MHTephEepeHITns
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPaKeHHE,
dotosnexTpuueckuit 3pdexr (dhoroaddekr), ampda- um OeTa-pacmaibi
anep, raMMa-u3lIydeHHue snep, (pu3ndeckue MPUHIIUIBI CIEKTPATHLHOTO
aHanm3a u paboThI Ja3epa;

OTIpEeIeNIsITh HAIMpaBiICHUE WHIYKIIMA MAarHUTHOTO TIIOJSl TPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuibl JlopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PACCUUTHIBAThH €TO XaPaAKTEPUCTUKHU;

NPUMEHSTh OCHOBOIIOJATAIOIINE ACTPOHOMHYECKHE TOHSTHS, TCOPUU U
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
MPOUCXOMAMINX B 3BE37aX, B 3BE3HBIX CHCTEMaX, B MEKTAIAKTUUECKOU
cpene; ABIKEHUS! HeOECHBIX Tell, DBOJIONUY 3BE311 U Beenennoii;
NPOBOAUTh HCCIEAOBAaHUE 3aBHUCHUMOCTEH (U3MYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHWUH, TPH OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpPOBATh pE3yAbTaThl TMOJIYYEHHOW 3aBUCUMOCTHU



(¢u3nUecKUX BEJIMYMH B BHJE TpapuUKOB C YYETOM aOCOJIIOTHBIX
MOTPEIIHOCTE  M3MEpPeHWH, JenaTh  BBIBOABI 1O  pe3yjibTaTaMm
WCCIICIOBaHMS;

NPOBOJIUTh KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] M3MEPEHHsI, OLIEHWBATH a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OMBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHS] HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
coOroIaTh TpaBmiia 0E€30MacHOrO TPy/ia MpU MPOBEIACHUH HCCIIeJOBAHUMA
B paMKax ydeOHOro OKCIepUMEHTa, NpPAaKTHKymMa ©  y4eOHO-
MCCIIEJIOBATEILCKOM M TPOSKTHON JIEATEIBHOCTH C HWCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
¢u3nyeckoil MOJENBIO: HAa OCHOBAaHWM aHalM3a YCJIOBHUS BBIOMpATh
(¢u3nyeckue MoOJEIM, OTBEYANOLIUE TPEOOBAaHUSAM 3aJaud, MPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJIb30BAHMM MaTEMaTHYEeCKMX METOJO0B pEIIeHus 3ajad,
IPOBOJIUTH PAacYETHl HA OCHOBAHUM HMMEIOLUXCS JaHHBIX, AaHAJIU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3aJauyd, TpeOylollue NPUMEHEHUs 3HAHUH U3
pa3HBIX pa3/esioB Kypca (pU3UKH, a TaKKEe MHTETpallMyi 3HAaHUN U3 JPYTuX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY PacCy>KIACHHI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHE SBICHUS;

UCTOJIb30BaTh TEOPETUUYECKHE 3HAHMUA JUIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHCTB
¥ TEXHOJIOTHYECKHUX MPOIECCOB;

OPUBOANTH MPUMEPHI BKJIAJa POCCUHCKHX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHAJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JCSTeTbHOCTH YENIOBeKa, CBS3aHHON ¢ (PU3MUECKMMH MpoLeccaMu, C
MO3UIINH 3KOJOTHIECKON O€30MacHOCTH, MPEACTABICHUHA O PallMOHAIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMU JUIi JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o011IecTBa;

MPUMEHSATh pa3iuyHble CIOCOObI paboThl ¢ MHpOpMALMEN (PU3NUECKOrOo
COJICp>)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU ISl TOWCKa, MEepepaOOTKH W MPeabsBICHUS YuyeOHOH U
HAy4HO-TIOMYJISIPHOW HH(pOPMAIUU, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUU
uHopManuK, TMOIYYEHHOW U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHOpMalnMlO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

MIPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJIbHBIC yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsST HOBBIX 3HAHWW B  TIpoliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C HWCIOJHEHUEM Pa3JIUYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHAIBLHO PACTIPEACISITh JACATEILHOCTh
B HECTaHJIAPTHBIX CUTYyallUsIX, aJI€KBAaTHO OLIECHUBATh BKJIAJl KaXJIOTr0 M3
YYaCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM IPOOIEMBI;

IPOSIBJIATh MOTUBAIMIO K Oyayiel mpodecCHOHabHON ASSTEILHOCTH 110
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQHIIS.
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bubmuoreka [JOK
24 3aKOHBI COXPAHEHUS B MEXAHHUKE 10 1 httos://m.edsoo.ru/fL6b68d7
Utoro mno pazneny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 https://m. eds0o.ru/f16b68d7
bu6mmoreka [JOK
3.2 Tepmoannamuka. TennoBble MalTuHbI 20 1 httos://m.edsoo.ru/fL6b68d7
3.3 Arperartsble cocTosiHUS BemecTBa. da3oBbie 14 1 bubnuorexa [IOK
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MepEeX0 bl https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Paznen 4. QJIEKTPOJIMHAMUKA
bubmmoreka [{OK
41 IICKTPHHECKOE 1071C 24 https://m.edsoo.ru/f16b68d7
. . bubnuoreka [JOK
4.2 [ToCTOSIHHBIN MEKTPUUYECKUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4.3 TOKH B pasmIHbIX Cpefiax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Paznen 5. ®U3HUYECKHWIN MPAKTUKYM
. bu6mmoreka [IOK
>1 DUSHHECKHH MpaKTHIYM 16 16 https://m.edso0.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [IOK
Peseparoe Bpens 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 170 16
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11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznea 1. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
11 Maririoe nozie 14 https://m.edso0.ru/39859¢f1
bu6moreka [IOK
12 IICKTPOMATHHTHAS HHAYKIHS 13 1 https://m.eds00.ru/39859¢f1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieGaHus 10 httos://m.edsoo.ru/39859f1
bu6mmoreka [JOK
2.2 DNIeKTpOMAarHuTHBIE KOJIeOaHuUs 15 https://m.edsoo.ru/39859f1
53 MexaHW4ecKUe U JIEKTPOMArHuTHHIC 10 1 bubnuoreka [JOK
' BOJIHBI https://m.edso0.ru/39859¢f1
bubmuoreka [JOK
24 Onritia 25 1 https://m.edso0.ru/39859¢f1
Hroro no paszneny 60
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmoreka [JOK
31 Octosst CTO ° 1 https://m.edso0.ru/39859¢f1
Utoro mo pazneny 5
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Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorera [JOK
) PIyCKYIAp y https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 Pusnka atoma S https://m.edso0.ru/39859¢ef1
43 ®u3rKa aTOMHOTO S/Ipa U 3JIEMEHTaPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
5.1 DneMEeHTBl aCTPOHOMHUU U acTPOPU3UKU 12 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
6.1 Dusirieckuit IPAKTHKyM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucremaruzanusa 1 0000IeHne
MIPEIMETHOTO COJCPKAHUS U OTbITA bubnnoreka [JOK
7.1 R 15
NESATETBHOCTH, PUOOPETEHHOTO TIPH https://m.edso0.ru/39859¢f1
n3zyueHuu kypca ¢usuku 10 — 11 kiaccos
Hroro no paszneny 15
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypcsbl
1 ®uszrka — pyHIaMeHTaJIbHas HayKa O 1 bubnuorexa [JOK
pupoJie https://m.edsoo.ru/1beef346
5 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
uccaenoBaHus GU3NIECKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3HaHus npupoisl. Habmonenue u 1 bubamorera LIOK
PHPOZBL. A https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (DU3HKE
Crioco0Ob1 u3MepeHus GPU3HIECKIX bubnuoreka [IOK
4 1
BEJINYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmorexa HOK
P P https://m.edsoo.ru/7f18fda3
BEJTUYHH
MopenupoBanue B ¢pusuke. Ponb u
5 MecTo (U3UKU B POPMUPOBAHUHT 1 bubnnoreka [JOK
COBPEMEHHOI HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl
B MPaKTUYECKON JEeSITENFHOCTH JTIOIeH
Mexanuueckoe apuxenue. Cucrema
7 orcueta. OTHOCUTEIIHBHOCTD 1 bu6mmoreka [JOK
MEXaHUYECKOro ABMKeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Paguyc-BekTop MarepualbHOM TOUKH, 1 bubnuorexa [IOK
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€T 0 MPOCKIMHU HA OCHU KOOpAWHAT.

Tpaekropus. [lepemenienne. CKopocCTb.

Hx npoekiuu Ha 0OCH KOOpAWHAT

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

PaBHOMEpPHOE ITPAMONIMHEWHOE
nekenue. ['paduueckoe onvcanue

bub6mmoreka [{OK

9
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.eds00.ru/89ba7190
JIBVKCHUSI

10 CrnoxeHue nepeMeIeHnii 1 CKOPOCTEH. bubnuoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHas CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpsimonrHENHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSAMOJIMHENHOTO ABMKEHUS C bubmorexa LOK

P https://m.edsoo.ru/b7560bbf
MTOCTOSTHHBIM YCKOPEHUEM
CBoboaHoe majieHre. Y CKopeHue

13 CBOOOHOTO ITaJIEHU. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHH H HX Tpaduku
JIBmxeHue Tesa, OpOIISHHOTO MO/ bubmuoreka [JOK

14
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBosmHueiinoe nBuxenue. JBrxenue
110 OKPY>KHOCTHU. YTJIOBas U JIMHEWHAs

15 ckopoctsb. [lepron u yacrora bubmorexa HOK

P - HIepHOA ' https://m.edsoo.ru/33196fbe
LleHTpoCTpeMHUTENBHOE U TIOJIHOE
YCKOPEHUE
bubnuoreka [JOK
16 KounTponsHas paboTa no Teme 1

https://m.edsoo.ru/1242f32e
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"Kuuemaruka"

IIepBsiii 3ak0H HproTOHA.
NHepupnanpHble CUCTEMBI OTCYETA.

bubmmoreka [{OK

17 [Tpuniun oTHOCUTENBHOCTH | anmunes. https://m.edsoo.ru/5a9e4a64
HeunepuinansHbie CUCTEMBI OTCUETA
18 Cuna. PaBHoelicTBytOIIIas CUJIa. bubnuorexa [JOK
Bropoii 3akon HeroTona. Macca https://m.edso0.ru/141d3837
19 Bzanmopeiictue Ten. Tpetunii 3akoH bubnuoreka [JOK
HeroTona https://m.edsoo0.ru/57dba505
[Tpuniun cynepno3uiuu cuil. Pemenue
20 3a11)1aq1i{a Hp}I’/IHMSHeHI/Ie 3aKOHOB bubmmorexa [OK
https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJICHTHOCTh I'PABUTAIMOHHON U bubmorexa LOK
N https://m.edsoo.ru/9aba2h0a
WHEPTHOMN Macchl
29 Cuna TSKeCTH U YCKOPEHHUE bubnuoreka [JOK
CBOOOIHOTO ITaICHU https://m.edso0.ru/22757f26
JIBukeHne HeOECHBIX Te U UX
23 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubmuoreka [JOK
24 Cuna ynpyrocru. 3akoH ['yka. Bec tena htts://m.edsoo.ru/0ae2cdsa
Cuna tpenus. [Ipupona u Buas! cun bubnuorexa [IOK
25 TpeHUs. [IBUKEHHUE B KUAKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHIIbI COITPOTUBIICHUS] CPE/IBI https://m.edso0.ru/2ch29676
26 Hasnenue. ' mapocratuueckoe bubnuorexa [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPIOE TEIO. bubnmoreka [JOK
27 [TocTynarenbHo€ U BpalaTeIbHOE bubmuorexa [IOK
JIBU>)KEHUE TBEPJOIO Tena https://m.edsoo.ru/2b95d57¢e
28 MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpaiieHus. [liedo cumsl https://m.eds00.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBEpOMy Teny. LleHTp TskecTu Tena. bubnnorexa [JOK
VYcnoBust paBHOBECUS TBEPAOTO TeA. https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBeCHS
bu6moreka [IOK
30 Pemterme saza https://m.edsoo.ru/dclcaacO
31 KonTponbHas pabora no teme bubnuoreka [IOK
"Ilnunamuka. Cratuka TBepaoro tena' https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOUYKH,
32 CHUCTEMBbI MaTepUaNIbHBIX TOUEK. LIeHTp bubmuorexa [JOK
MAacc CUCTEMbl MaTEpPUATbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o ABMKEHUU LIEHTPA Macc
NMiynbc cuiibl 1 UISMEHEHHE UMITYJIbCa
33 Tesa. 3aKOH COXPaHCHUSI UMITYJIbCa. bubmorexa HOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE ABMKEHUE
MoMeHT uMItynbca MaTepuaibHON
34 Touku. [IpencraBnenue o coxpaneHuu bubnnoreka [JOK
MOMEHTA UMITYJIbCA B [IEHTPAJIBHBIX https://m.edso0.ru/d6532eb9
MOJISAX
bu6mmoreka [JOK
35 Pemerre safa< https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MaJlOM U Ha KOHEYHOM bubnuoreka [JOK

nepemenieHuu. [ padguueckoe

https://m.edso00.ru/913974c7
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MpeCTaBICHUE PAOOTHI CHIIBIL.
MOIIHOCTH CHIIBI

Kunernueckas sneprus. Teopema 00

37 M3MEHEHNN KHHETHYECKON SHEPTUHU bubmmorexa [TOK
N p https://m.edsoo.ru/9a5e2e74
MaTepHAITLHON TOYKH
IToTeHIMaNbHBIE M HEMOTEHITHAILHEIE
38 cwisl. [ToreHnnaneHag sHeprusa. Bropas bubnmorexa LHOK
) prui. p https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
Tperbst KocMuYeckast CKOopocTh. CBsI3b
pabOThI HEMTOTCHIIHATIBHBIX CHJI C
39 W3MEHEHHEM MEXaHNYECKO dYHEPIUU bubmorexa LOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPAHCHHUS
MEXaHUYECKOW SHEPTUH
Yapyrue u gHe e CTOJIKHOBEHHUSI.
40 vy EIZIF{GHI/IG BeyH If }J"IFJ'II/I JISL UeaaIbHON bubmmorexa [OK
p PHY a A https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
41 KonTtponbHas padoTa o Teme "3aKoHbI bubnuoreka [JOK
COXpaHEHUA B MexaHUKe" https://m.edsoo.ru/474e7c4a
Pa3sutHe npeacrasiieHUil 0 IPUPOIE
P PP bubnuoreka [JOK
42 Tetn1oThl. OcHoBHEIE noJI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TEJI. XapaKTep ABUKEHUI U bubmorexa [IOK
P L p pA https://m.edsoo.ru/c44d02e2
B3aHMOJIEMCTBHUS YaCTHUII BEIIECTBA
Macca 1 pa3mMepbl MOJIEKYIT (ATOMOB).
P P ya( ) bubmuoreka [JOK
44 Koaunuectso Bemecrna. [locTostHHas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmneparypa. TennoBoe paBHOBecHE. bubnuorexa [IOK
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IIkana [enbpcus

https://m.edsoo0.ru/0070d493

46 Pemrenue 3amau brbmmorexa HOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 WNneansueiii ra3. I'a30Bble 3aKOHEI https:/m.edsoo.ru/1deb2367
48 VYpaBuenue MenaeneeBa-Knanerpona. bubnuoreka [JOK
Pemenue 3amau https://m.eds00.ru/8d12c328
49 AOcoroTHas TeMIiepaTypa. 3akoH bubnuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6moreka [IOK
MOCTOSHHEIM KOJIMYECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'padpmueckoe npeacrasieHue
51 Hfog)poueccma: EBOTepMa n30X0pa Bubmmorexa [IOK
’ ’ https://m.edso0.ru/1344327b
n3obapa
bu6mmoreka [IOK
52 Ocosroe ypasrerne MKT https://m.eds00.ru/c8094721
bu6mmoreka [IOK
>3 Peuterre sazas https://m.eds00.ru/10265a05
CBs13b a0COJTIOTHOM TEMIIEPATYPHI
TEPMOAMHAMHYECKON CHCTEMBI CO
54 CpeIHeH KHHETHYECKON dHEpruei https://m.edsoo.ru/c38af875
MOCTYNATEeNFHOTO TEIIOBOTO JIBUKEHUS
e€ JyacTuIl
55 O06o001eHne u cucTeMaTu3alus 3HaHu | bubnuoreka [JOK
o teme "OcHoBsl MKT" https://m.eds00.ru/09d12fd8
56 KonTtponsHas padota o Teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonHamuueckas cuctemMa. 3ajlaHue bu6mmoreka [JOK
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BHEIIHUX ycnoBui uis T/l cucreMsl.
Buemnue 1 BHyTpeHHUE NTapamMeTpsl.
[Tapamerpsl T/] cuctemsel Kak cpeHue
3HAQ4YEHMS BEJIUYHH, OIIMCBHIBAIOIINX €€
Ha MUKPOCKOIIHYECKOM YPOBHE

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

HyneBoe Hauano TepMoIuHAMUKH.

bubmmoreka [{OK
58 CaMomnpou3BoJIbHAS pellaKca T
MOTIPOH3BOILHAA perakcatis T/ https://m.edso0.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PAaBHOBECHIO
Mojens ujiealibHOTO Ta3a B
59 TepMOAMHAMHKE. Y CJIOBHUS bubnmorexa [JOK
pMOA T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOH MOJCIN
60 VYpaBuenue MenpaeneeBa-Knanelipona u bubmuorexa [JOK
BBIPKEHUE JJISI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
Bripaskenue y1si BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO HJEaJILHOIO rasa. bu6mmoreka [IOK
KBasucrarndyeckue u HeCTaTUYECKHE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DneMeHTapHas paboTa B
62 TepMoArHAMUKe. Brruncienune paboTsl bubnuoreka [JOK
o rpaduky mnpoiecca Ha pV- https://m.edso0.ru/741d5738
TUarpaMme
Tennonepenada kak crnoco0® M3MEHEHUS
63 BHyTpeHHe# 3Heprun TJI cucremsl 6e3 Bubmmorexa LIOK
yIp P https://m.eds00.ru/3d734561
COBEpILEeHUs pabOThI
KonBekuus, TenaonpoBogHOCTb, bu6mmoreka [JOK
64
U3JIy4CHUE https://m.edso0.ru/157b54cd
65 KoauuecTBo Temnotsl. TenmoéMKoCcTh bu6mmoreka [JOK

Tena. YAeabHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AelibHas
TEIJI0Ta CTOPAHUS TOTLJIMBA

Pacuér konmyecTBa TEIIOTHI IPH

bubmmoreka [{OK

06 TeIIonepeaade https://m.edsoo.ru/1db5ad4e
67 [TonsTHe 00 amuabaTHOM Tporecce. bubnuorexa [JOK
[TepBrIil 3aKOH TEPMOAMHAMUKHU https://m.eds00.ru/d8098824
KonuuecTBo TemioTs u paboTa Kak
68 Mepbl I3MEHEHUS BHYTPEHHEH SHEPTruu bubnuorexa LIOK
https://m.edsoo.ru/b047alcd
T/ cuctemsbl
BTtopoii 3akoH TepMOIUHAMUKY IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
maruH. KT https://m.edso00.ru/2e945513
71 MaxkcumanbHoe 3Haduenue KITJ. Iukn bu6mmoreka [JOK
Kapuo https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
7 Pemterme saza https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI
73 HCIIOJIb30BAaHUSI TETUIOBBIX JIBUTATEIICH. bubmuoreka [JOK
TennoBoe 3arpsi3HEHUE OKpYKaroLIeil https://m.edsoo.ru/9867aaa7
cpenbl
bu6mmoreka [JOK
74 Pemterite saza https://m.edso0.ru/c8c70432
O06o01eHne u cucTeMaTu3alus 3HaHu’
bu6mmoreka [JOK
75 no teme "Tepmoannamuka. TernaoBsie

MaIuHb"

https://m.edsoo.ru/28d62b3f
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KonTtponsHas pabota o Teme

bubmuoreka [JOK

76
"Tepmoaunamuka. TeraoBbie MalIuHbI" https://m.edsoo.ru/1b6e26c5
[TapooOpa3zoBaHue ¥ KOHICHCAITHS. But OK
HOIMoTEKA
7 Hcnapenne n kunenue. Y nenpHas 1
6 https.//m.edso0.ru/6f8e6777
TEIUIOTa TApO0OPa30OBAHHUS
HacwImmennbie 1 HeHACHIIICHHBIC MTapPHI.
KauectBeHHas 3aBUCUMOCTBD INIOTHOCTH
Y JIaBJICHUS HACBIIEHHOTO TTapa OT Bubs OK
HOIMoTEKA
78 TEMITepPaTyphl, IX HE3aBUCUMOCTH OT o
68 https://m.edsoo.ru/f5c17d02
00BEMa HACHIIIEHHOTO IMapa.
3aBUCUMOCTB TEMIIEPATYPhl KHIICHUS OT
JIABJICHUS B )KUIKOCTH
79 Braxxnocts Bozmyxa. AGCOIOTHAS U bubnuoreka [IOK
OTHOCHTEIbHAS BJIAXKHOCTD https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 Pemenne 3amau
g https://m.edso0.ru/18e95ff3
Trépnoe Teno. Kpucrammyeckue u Bu6 10K
. HOIHOTEKA
81 aMmopdHbIe Tela. AHU30TPOIHS CBOMCTB
https://m.edsoo0.ru/20a88a03
KPUCTAJJIOB
[InaBneHne U KpUCTAIU3AIHA. Eu OK
nOIMoTEKA
82 V nenpHasg TEIUIOTAa MJIaBJIEHUS. 1
Cv6 https://m.edsoo.ru/6ee91e9f
yOonumanus
Hedopmariuu TBEpAOTO TENA.
bubanoreka [IOK
83 Pactsxkenue u cxxarue. Cnpur. Moaynb httos://m.e dsoc])_[ru Idalaabl0
FOura. Ipenen ynpyrux nedopmarimit T '
TemoBoe pacimupeHue KUAKOCTEH U Eufs 10K
.. HOJIMOTEKA
84 TBEPABIX TEJI. AHTAPMOHHU3M TETIOBBIX

KoJIeOaHUI qacTull BEIICCTBA

https://m.edsoo.ru/7ba5edf2
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85 [IpeobpazoBanue suepruu B (hazoBBIX bubmmoreka [IOK
nepexonax https://m.eds00.ru/97a0672f

bubmmoreka [{OK

86 YpasHeHHe TeII0Boro bararca https://m.edsoo.ru/ab1521fb

bubmmoreka [{OK

87 P

clieHHe satat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunnspuelie sapnenus. [lapienue noa bubmmoreka [{OK
HWCKPUBJICHHON MOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
*)unkoctu. @opmyna Jlamnaca
O06o00meHre 1 CHCTEMAaTH3alsl 3HAHUH

89 1o TeMe "ArperaTHbie COCTOSIHHS bubmorexa IOK

P https://m.edso00.ru/0b52575c
BeniectBa. ®azoBbie mepexoapr”
KonTtponbHas padoTa o Teme
90 "ArperatHple COCTOSIHHS BEIIECTBA bubmorexa IOK
P t ’ https://m.edsoo.ru/7dc2a739
®dazoBbIe Iepexoabl"”
DneKkTpu3arys Ten U e€ MPOosIBICHUSI.

01 DIneKTpudecKkuil 3apsa. [IBa Buaa bubnuoreka [JOK
AJIEKTPUUECKUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/1aff445f
TUDIEKTPUKHU U TIOJTYIPOBOIHUKU
ONeMEeHTapHBIN SJIEKTPUICCKUI 3apsil.

92 3akoH coxp aHEeHUS BJI:KT I/IquKorz " bubmorera [JOK

P P https://m.edsoo.ru/f49afd24
3apsiaa

93 Bsaumonericteue 3apsinoB. Toyeunsie bubnuoreka [IOK
3apsaasbl. 3akoH Kynona https://m.eds00.ru/445b7746

bu6mmoreka [JOK

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

https://m.edso0.ru/08fc19bc



https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

Dnekrpuyeckoe nosie. Ero neiictBue Ha

bubmuoreka [JOK

95
BIEKTPUYECKUE 3apsbl https://m.edso0.ru/05c6bfal
Hanpshk€HHOCTB IEKTPUYECKOTO TOJIS.

9 [IpoGuerit 3apsia. Jlunum bubnuorexa [JOK
HANPsHKEHHOCTH AJIEKTPUYECKOTO TMOJIS. https://m.edsoo.ru/3dac6957
OAHOPOIHOE ANEKTPUYECKOE T10JIE
[ToreHumanbHOCTH

97 ANIEKTPOCTATUYECKOTO NOoJsl. PazHocTh bubnuotexa LIOK

p ’ https://m.edso00.ru/80021447
MOTEHIIMAJIOB M HAMPSKEHNE
[TorenumansHas SHEpTUS 3apsiaa B
98 aNeKTpocTaTndeckoM mose. [loreHmman bubmmorera LOK
p ) https://m.edsoo.ru/af5fa389
AIIEKTPOCTATUYECKOTO OIS
CBs13b HaNPSHKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHIIMAJIOB [Tt Bubnuorexa LTOK
P 1 g https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO OIS
[TpunIMn cynepno3uiuu bubnuoreka [JOK

100 .

AJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [JOK

101 P

CHicHue sazat https://m.edso0.ru/5a582263

102 ITone Toueunoro 3apsna. [lome bubnnoreka [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO IO

103 00Bsémy mmrapa. [lone paBHOMEpPHO Bubmmorexa LIOK

y 13 i P N P https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOM MII0CKOCTH

104 IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
roJje. Y ciIoBUe paBHOBECUS 3apsAI0B https://m.edso0.ru/32405eab

105 JIMBIEKTPUKHN U TTOIYIPOBOAHUKH B bubnuorexa [IOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edso0.ru/060ebab5
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Konpnencarop. D1nekTpoéMKOCTh

106 KOHJICHCATOPa. DIEKTPOEMKOCTh bubmiorexa LIOK
A pa. p https://m.edso0.ru/845b4f73
MIJIOCKOTO KOHJIEHCATOPa
107 [TapamiensHOE cCOeTMHEHNE bubnuorexa [JOK
KOHJEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COEAUHEHNE bubmmoreka [{OK
KOHJEHCAaTOPOB https://m.eds00.ru/1e992920
109 DHeprusi 3apsHKeHHOTO KOHJIEHCATOpa brmmorexa [TOK
p P A p https://m.edso0.ru/73a34f18
bu6moreka [IOK
110 Pemrenne 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBr>keHue 3apsSKEHHOW YaCTHIIbI B bubmuorexa [JOK
OJHOPOTHOM BJIEKTPUUYECKOM TOJIe https://m.edsoo.ru/8341d6ac
112 Pemtenue 3amay
113 O06o00meHNEe B CHCTEMAaTH3alKs 3HAHUT bubmuoreka [JOK
1o Teme "DnekTpuueckoe mnoJie" https://m.eds00.ru/5752603f
KonTtponbHas padoTa o teme bubnuoreka [JOK
114
"Dnexkrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cuina toka. [ToctosHHBIN TOK. Y ca0BUS
115 CYIIECTBOBAHUS MTOCTOSTHHOTO bubmmorexa [IOK
yit https://m.edso0.ru/233311b5
ANEKTPUIECKOTO TOKA
bu6mmoreka [JOK
116 14 .H
crounmuiH Toka. Hanpsbierme u S/C https://m.edso00.ru/0839a115
117 3akoH OMa AJ1s yJacTKa LETH. bubnuoreka [IOK
DIEKTPUYECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb CONPOTHUBIICHUS bubnuorexa [IOK

OJHOPOJHOTO IMPOBOAHUKA OT €Ir0

https://m.edsoo.ru/95fcdf51
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JUIMHBI U TUI0IIAaAU MOIMCPCUYHOTO

CeUYeHUst
119 VY enpHO€ CONMPOTUBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenue 3anau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapajuIeIbHOE, bubmmoreka [{OK
CMEIIIAHHOE COEMHEHNE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUYECKUX bubnnorexa [JOK
ueneii. [IpaBuna Kupxroda https://m.edso0.ru/1794cf37
bu6moreka [IOK
122 Pemerre 3axas https:// m.edso;.I ru/3881b469
123 PaGora snextpuyeckoro Toka. 3aKoH bubnuoreka [IOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka [IOK
124 Pemterre sazas https:// m.edso;.I ru/6761bfof
MOTTHOCTH JEKTPUIECKOTO TOKA.
125 TemnoBas MOIITHOCTh, BhIAEIIEMas Ha bubmorexa LOK
https://m.eds00.ru/99750a6f
pesucrope
bu6mmoreka [IOK
126 Peuterre sazas https:// m.edsoc%.I ru/eb72fc24
197 O/JIC 1 BHyTpeHHEe CONIPOTUBIICHHE bubnunoreka [JOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 17151 OJIHOM (3aMKHYTOM) bubnnoreka [JOK
JIEKTPUYECKOM LIETTH https://m.edsoo.ru/221f40fb
bu6mmoreka [JOK
129 Pemerre safa< https://m.edsocl)_.[ru/3580b679
bu6nmoreka [JOK
130 MomHOCTS HCTOMHIKA TOKA https://m.edso<])_.[ ru/a0ae51d8
131 KopoTkoe 3aMbikanne bubnuorexa [IOK
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https://m.edso0.ru/54615632

132 Konnencarop B 11enu NoCTOSIHHOTO TOKa bubmorexa HOK
A pBh https://m.edso0.ru/35368f3e
bubmmoreka [{OK
1 P
33 crietie sajat https://m.edsoo.ru/4410cef0
134 Pemrenue 3agau mo reme "[locTostHHBIM bubnuorexa [JOK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amau o reme "l[locTosTHHBIN bu6mmoreka [IOK
AIEKTPUYECKUN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agag nmo teMme "IlocTosTHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edso0.ru/eb5d4687
O06o01menre 1 cucTeMaTu3alus 3HaHUKA
137 o teme "IloCTOsIHHBIN 2IIeKTpUYECKU Bubmmorexa [IOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponbHas padoTa o teme bubnuoreka [IOK
"ITocTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edso0.ru/1885ddf1
DnexTpuyecKkas mpoBOJUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPHUICCKHUI bubmmorexa [TOK
P . ' P https://m.edsoo.ru/da794295
TOK B MeTaju1ax. CBEpXIpOBOIUMOCTD
DIEeKTpUYECKUN TOK B pacTBOpax u
140 acIjiaBax dJEKTPOJUTOB. 3aKOHBI bubmorexa HOK
P P ’ https://m.edsoo.ru/4b423491
®dapanest 115 IEKTPOIU3A
bu6mmoreka [JOK
141 i i
DUeKTpHHeckitit TOK B rasax. iasma https://m.eds00.ru/92d92f76
142 ONEKTpUUYECKUI TOK B BaKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.edsoo.ru/2E+160
143 DneKTpUUYECKUi TOK B bubnuorexa [IOK

TOJYIIPOBOAHHUKAX

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

[TonynpoBoAHUKOBBIE TPUOOPBI

bubmuoreka [JOK
https://m.edso0.ru/83622200

145

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U HAIIPSKEHUSI
B LIENIM IOCTOSTHHOT'O TOKA MPY NOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX
M3MEpUTENbHBIX TPUOOPOB" UITU
"3HaKOMCTBO ¢ IIUPPOBOI
naboparopueii no gusuke. [Iprumepsl
n3MepeHus (U3NYECKUX BETUUHH MIPH
ITOMOIIIM KOMIIBIOTEPHBIX JaTYMKOB"

bubmmoreka [{OK
https://m.edsoo.ru/5643ea56

146

®u3NYeCKU NPAKTUKYM IO TEME
"N3yyeHrne HEpaBHOMEPHOTO JIBUKEHUS
C LENBIO OIPEIETICHUS MTHOBEHHOMN
ckopocTH"

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

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHus Ipu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IIocKocTH"
win "HccnenoBanue 3aBUCUIMOCTH ITyTH
OT BpEMEHH MPHU PABHOYCKOPEHHOM
IBIKeHUN"

bu6mmoreka [IOK
https://m.edsoo.ru/6960b6ef

148

dusnueckuil MpakTUKYM 10 TeEMe
"M3MepeHne ycKopeHHsi CBOOOHOTO
najgeHus" win "M3ydenue qBuKeHus
Tela, OpOIIEHHOTO TOPU30HTAIBHO"

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

149

DuU3NYEeCKUH IIPAKTUKYM I10 TEME
"N3ydueHne qBUKEHUS Tea 110
OKPYXHOCTH C IIOCTOSIHHOM I10 MOJTYJIIO

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" mwin "HccnenoBanue
3aBHCHUMOCTH MEpPHOAa OOpaleHus
KOHHUYCECKOI'O MasaATHHUKA OT €Iro
napameTpoB"

150

PuU3NYECKU IPAKTUKYM 110 TEME
"U3mepenune paBHOACHUCTBYIOMIEH CHJITBI
MIpH IBKEHUU OpyCcKa M0 HAKIOHHOM
mockoctu" umu "IIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JBUXKECHUS
Opycka 1o HaKJIOHHOM MIOCKOCTH Ha
3aJJaHHOE€ PACCTOSIHUE OT €r0 MaCChl"

bubmmoreka [{OK
https://m.edsoo.ru/0b34db84

151

®u3NYeCKUi IPAKTUKYM IO TEME
"UccneqoBanye 3aBUCUMOCTH CUJI
YIOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
PE3UHOBOM 00pasIie, OT Ux
nedopmarun” wim "M3ydenne
JIBUKEHHS CUCTEMBI T, CBA3aHHBIX
HUTBIO, IEPEKUHYTOUN Yepe3 JErKuil
65oK"

bu6mmoreka [IOK
https://m.edsoo.ru/b55h81al

152

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue ko3PUIeHTa TPEHUS 10
BEITMYMHE YIII0BOTO KOA(PPHUIIEHTA
3aBucumoctu Frp(N)" nnun
"HccnenoBanue IBUKEHUS OpycKa 1o
HAKJIOHHOM IIOCKOCTH € TIEepEMEHHBIM
K03 dUIIMEHTOM TpeHHs" WK
"N3y4ueHne IBUKEHUS IPy3a HA Baly C
TpeHueM"

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

153

Du3N4EeCKUi PAKTUKYM I10 TEME

bu6mmoreka [JOK



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

"UccnenoBanue ycnoBUil paBHOBECHUS
TBEPJOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KoHcTpyupoBanue
KPOHIITEHHOB M pacy€T CuJl ynpyroctu"
niu "M3ydeHnue ycToiunBoCcTH
TBEPAOTO TeJa, UMEIOIIETO MIIOMAab
onops!"

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

154

®uU3NYECKUI IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena 1no
TOpMO3HOMY ITyTH" niu "M3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIENH
AIEKTPOMOOHJIST ¥ MOIITHOCTH CHITBI
Taru" uim "CpaBHEHHE U3MEHEHUS
UMIyJbCA TEJIa C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue COXpaHeHUs
HMMITYJIbCa IPHU YIPYIrOM
B3aumoaecteun" uwiu "M3mepenne
KMHETUYECKOM SHEPTUU TeJa 110
TOPMO3HOMY ITyTH"

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

155

dusnyueckuil NpakTUKYM 10 TeEMe
"H3yueHune U30TepMUYECKOro Mpolrecca
(pexOMEHI0BAHO UCIOJIb30BAHUE
nudposoii 1abopaTopun)" UiIn
"N3y4yeHne n30X0pHOTo npouecca’ Uiu
"N3yuenune n3ob6apHoro npouecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSHUA"

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

156

Du3N4EeCKUN MPAKTUKYM I10 TEME
"N3mepenue yaeapHON TemioéMKocT"
unu "VccnenoBanue mpoiecca

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61l
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OCTBIBaHHMS BellecTBa" WiIn
"UccnenoBanue aquadaTHOTO
nporiecca" unu "M3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIEPATYpPbl KUIIEHUS KUIKOCTEH"

157

®uU3NYECKU IPAKTUKYM I10 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
WCHIapEeHUs KUAKOCTEN" NI
"U3mepeHue yaenbHOM TEIIOTHI
iaByieHus apaa" win "M3ydenune
CBOWCTB HACBIIIEHHBIX TApOB" MU
"U3mepenune abCOMOTHON BIAXKHOCTH
BO3JlyXa M OLIEHKA MacChl IIapoB B
nomMenieHuu". 3mepenue

ko3 durmeHTa moBEepXHOCTHOTO
HATSKCHUS

bu6moreka [IOK
https://m.edsoo.ru/6b1a23b5

158

DU3NYECKUH TPAKTUKYM 10 TEME
"HaGnroienne mpeBpaieHust SHEPTruu
3apsHKEHHOTO KOHAEHCATOPa B SHEPTHIO
M3JIy4eHHs CBETOAMOAa" WK
"N3yueHue npoTeKkaHus TOKa B LIENH,
coJieprkaliel KoHaeHcaTop" uium
"Pacripeniennenue pa3zHOCTH
MOTEHIMAJIOB (HANpPSHKEHUs) U
MOCJIEA0BATEILHOM COETMHEHUHN
KOHJIEHCaTOpOB"

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

159

Du3NYEeCKUH IIPAKTUKYM I10 TEME
"HccnenoBanue CMEMIaHHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98
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COEJIMHEHUS PE3UCTOPOB' UIIU
"N3mepeHue yaeabHOTro CONPOTHUBIIEHUS
npoBoHUKOB" niu "HccienoBanue
3aBHCHUMOCTH CHJIBI TOKA OT
HaIPsDKEHUS JTs1 JIaMITbl HaKaJIiBaHUs "

®uU3NYECKUI IPAKTUKYM I10 TEME
"HaGmnronenue anexrponuza" uim
"N3mepenue 3apsiia 0HOBAJIEHTHOTO
noHa" wnu "HMccnenoBanue

bu6mmoreka [IOK

160
3aBUCUMOCTH COMTPOTUBIICHUS https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WU
"CHsTHE BOIBT-aMIIEPHOU
XapaKTepUCTUKH Aroaa"
PesepBusblil ypok. O000IIIEHNE U
161 CI/ICTEMEITI/ISZEI/IH 3HAHWH 110 TEME bubmorexa LOK
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBusblil ypok. O000IIIEHHE U
162 CI/ICTIe)MaTI/I?)ZII_:I/I}I 3HAHWH 110 TEME Eubmaorexa HOK
" " https://m.edso0.ru/3149956b
Jnnamuka
PesepBurblii ypok. O00011I€HIE U
163 CI/ICTEMaTI/BZp WS 3HAHUH 110 TEME bubnnorexa [IOK
" 3 " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tea
PesepBurblii ypok. O00011I€HIE U
164 CI/ICTIe)MaTI/BZp W 3HAHUH T10 TEME bubmorexa [IOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpaHEHUS B MEXaHUKE
PesepBHriit ypok. O600IeHE U
165 cHUCTeMaTH3allusl 3HaHUH 110 TeMe bubmuoreka [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
teopun"

https://m.edsoo.ru/de148976
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PesepBHelii ypok. O600IIeHNE 1

. bubmmoreka [JOK
166 CUCTEMaTH3alus 3HAHUH 110 TeME 1
" " https://m.edsoo.ru/Obcc77cl
TepmonuHamuka. TerioBbIe MATUHBI
PesepBHeIit ypok. O600IICHNE 1
167 CHCTEMAaTH3alMs 3HAHUH 110 TeMe 1 bub6mmoreka [{OK
"ArperatHple COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3o0BbIe nepexo bl
PesepBubiit ypok. O600meHne 1
168 CI/ICTIC)MaTI/BZp ust 3HaHI/II;IH 0 TeMe 1 bubmorexa [TOK
" B " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TOJIE
PesepBubIit ypok. O600meHne u
P P EII bubmuorexa [JOK
169 CUCTEMaTH3alUs 3HAHUH 110 TeMe 1
" . . " https://m.edsoo.ru/3cae6dal
[TocTosIHHBIN 2TTEKTPUUECKHI TOK
Peseprubiit ypok. O6001IeHNE 1
170 CI/ICTIe)MaTI/I?;Zp us 3HaHPII>I'IH o teme "Toku 1 bubmorexa HOK
" " https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cpeax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
BzaumopelicTBrEe MOCTOSHHBIX
1 MarHUTOB U MPOBOJHUKOB C TOKOM 1 bubmorera [JOK
poBOA ' https://m.eds00.ru/487a8593
MarunutHoe nojie. ['unoreza Ammnepa
BekTop MarHuTHOM MH 15078
2 [Tpun pnn CYIIEePIIO3H EZK l\fIIaFHI/ITHI)IX 1 bubmorera [IOK
P UH ynep " . https://m.edsoo.ru/4clabcch
nosiei. JIMHUM MarHuTHOM MHITYKIIUH
3 MarauTHO€ 10Jie MPOBOIHUKA C 1 bubnuoreka [IOK
TokoM. OnbIT Dpcrena https://m.edso0.ru/d35d5262
4 Cuna Amriepa, €€ HapaBJIECHUE U 1 bubnuoreka [IOK
MOJyJ1b https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
5 P 1
cHietue sajad https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DNEeKTPOU3MEpPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubmuoreka [JOK
YaCTHUILIbI B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
bu6mmoreka [JOK
8 P 1
cHicHie satat https://m.edsoo0.ru/504e98c7
9 PaGora cunel Jlopenia 1 buGmnorexa [JOK

https://m.edsoo.ru/d518be4b
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bubmuoreka [JOK

10 Pettictitte safa https://m.eds00.ru/93617bd9
MarauTHO€ 10JI€ B BEILIECTBE.
11 deppoMarHeTuky, napa- u bubmorexa LHOK
pp > 11ap https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OcHOBHBIE CBOICTBA
12 ¢deppomaruetukos. [Ipumenenune bubmorexa LOK
pp P https://m.edsoo.ru/0b58190a
(heppoMarHeTuKoB
13 Pemtenne 3ama4 mo reme "MarautHoe bu6moreka [IOK
rosne" https://m.edso0.ru/5b55c307
14 Pemienue 3amay mo reme "MarautHoe bu6moreka [IOK
moJe" https://m.edsoo.ru/41c4ae8a
SIBrieHME ANEKTPOMArHUTHOM
15 UH, uu. [loTok BekTOpa MarHUTHOM bubamorera LOK
A, P https://m.edsoo.ru/b3efa0cl
WHIYKIUN
bu6mmoreka [JOK
16 OAC nHayKuH https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUU bubnuoreka [JOK
dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe snekrpuueckoe noie. Toku bubnunoreka [JOK
Dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUMH B ABMXKYIIUXCS bubnnoreka [JOK
MIPOBOIHUKAX https://m.edso0.ru/0235cc02
bu6mmoreka [JOK
20 P
CHICHHE 3aAat https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 IT JI
PaBiiio Stentia https://m.edso0.ru/bbc22726
22 WNunykruBHOCT. KaTymika bubnuorexa [IOK
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HWHAYKTUBHOCTHU B ICIIH ITOCTOAHHOI'O
TOKa

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

SAsnenue camounaykiuu. J/C

bubmmoreka [{OK

23
CaMOMHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU € bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHuTHOE T0JIe https://m.edsoo.ru/b3c0ad1l
bubmmoreka [IOK
25 Pemenne 3ama
THCHHC 3a]ad https://m.edso0.ru/88f69d2b
26 OO6o01enre U cucTeMaTru3aus bubmuorexa [JOK
3HAaHUM MO TeMe "DIEKTPOIUHAMHUKA" https://m.edsoo.ru/76484025
97 KonTponsHas pabora no teme bubnuoreka [IOK
"OnexrpoauHamMuka" https://m.edsoo.ru/8ae09b98
KoneobarensHast cucrema. CBoOOIHBIE
28 KkosieOanus. ["'apmMoHnueckue bubmmorexa [OK
-Lap https://m.edsoo.ru/7c1db385
KoJie0anust
29 KunemaTtnueckoe u JMHaAMHUYECKOE bubnuoreka [JOK
onucanue KojaedaTeIbHbIX IBUKEHUN https://m.edso0.ru/87ce9498
DHepreTuyeckoe onucanue. BoiBoa
IMHAMHAYECKOr0 OIMUCAHUS
30 TapMOHHYECKUX KOJIECOaHUN U3 UX bubmorexa LIOK
p https://m.edso0.ru/e3c99692
SHEPTreTHYECKOTO0 ¥ KHHEMAaTHYECKOTO
OITHMCAaHUS
bu6mmoreka [JOK
31 Am OaHuii
TMTYNa 1 basa KoneOammii https://m.edsoo.ru/7a0c439a
[Tepron 1 yacToTa KoJIeOaHMIA.
39 [Tepro ManbIx cBOOOIHBIX bu6mmoreka [JOK

KoJIe0aHNIT MAaTEMAaTHYECKOTO
MasTHUKa. [lepros cBoOOTHBIX

https://m.edsoo0.ru/e0399319
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KoJIe0aHUN IPYKUHHOTO MasiTHUKA

33 3aryxaroiue KojaeOaHusl. bubmmoreka [JOK
Brinyxnennsie kosebanus. Pesonanc https://m.edsoo.ru/72e93d09
bubmmoreka [{OK
4 AB
3 TOKOIC0aRIA https://m.edsoo.ru/6add2644
bubmmoreka [IOK
35 Pemrenue 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepenuus "MexaHuueckue
36 KOJIeOaHUsI B MY3bIKaJIbHBIX bubmorera [JOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O06o01enre U cucTeMaTu3arus
37 3HaHMM 10 TeMe "MexaHuueckue bubamorera LOK
https://m.edsoo.ru/eb84182f
KojebaHus"
DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuoreka [IOK
38 .
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILIATYIbI
39 3aps/ia KOHJIEHCATOpa ¢ aMIUIMTY 101 bubmorexa HOK
PAA A P s https://m.edsoo0.ru/093f9afl
CHJIBI TOKA B KOJIe0aTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUHU B bubnnoreka [JOK
UJeanbHOM KOJIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxaroiue 3eKTPOMarHUTHbIE
41 KOH}e/)éaHII;SII Boin 1OeHHHe Bubmmorexa LIOK
) e https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIE KOJIeOaHus
IIepemeHnHsli TOK. Pesuctop u
42 KOHJIEHCATOP B II€NU IEPEMEHHOTO bubmmorexa [JOK
s pBh P https://m.eds00.ru/84836152
TOKa
43 Karyika HHIyKTUBHOCTH B LIENU bubnuorexa [IOK
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IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3axoH Oma Juis 3IEeKTPUYECKO Lenu

bub6mmoreka [{OK

44
MEPEMEHHOTO TOKa https://m.edso0.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIIIUTYIHOE U JEHCTBYIOIIEE bubmorexa HOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYEHHE CHJIBI TOKA M HAPSHKEHUS
46 Pe3onaHC B DiIeKTPHUECKON IEH bubmorexa [TOK
p H https://m.eds00.ru/087506df
bubmoreka [IOK
47 P
CHICHHE 3314 https://m.edsoo.ru/al16836a4
W neanpHerif TpanchopmaTop.
48 HHOI/BBO CTBE ne(be paqa I/Ip bubmmorexa [OK
p a » TTEpest . https://m.edsoo.ru/f97418ae
OTpeOIeHNE ANMEKTPHUIECCKON SHEPTHH
DKOJIOTUYECKUE PUCKH TIPH
MPOM3BOACTBE PICKTPOIHEPTHH.
49 KanT i I/ICHOJ‘IBSOlfaHI/I}Ip bubmorexa HOK
YARTYP . https://m.edsoo0.ru/a6f74d93
AIIEKTPOIHEPT U B TIOBCEAHEBHOM
JKU3HU
bu6mmoreka [IOK
50 P
CHICHHE 3a/aT https://m.edsoo.ru/ee6677ed
bubmuoreka [JOK
51 P
CHICHHE 3a/aT https://m.edsoo.ru/7cab59f8
O0001IeHEe U CUCTEMATH3 AU
52 3HAHHH 1Mo TeMe "DIEeKTpOMarHUTHBIE bubmiorexa LOK
" P https://m.edso0.ru/401024a9
KoneOaHus
53 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoliicTBa MEXaHUYSCKUX BOJIH bu6mmoreka [JOK
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https://m.edsoo.ru/d9ae1000

95 3ByK. XapaKkTepUCTHUKU 3BYKa bubmorexa LHOK
YK Aap P e https://m.edso0.ru/138b6f09
WudpasByk u ynerpassyk. LllymoBoe bubnuorexa [JOK
56 .
3arpsI3HEHUE OKPYKAOLIEH CPeJIbl https://m.edso0.ru/7380038f
bubmmoreka [IOK
7 P
> cHieHHe sajat https://m.edsoo.ru/cfd918bf
58 DNeKTpOMarHUTHbIE BOJHBI. bubnuorexa [JOK
N3nydeHne 3JIeKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/714e5db1
59 DHEpPrus MEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
CBolicTBa DJIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[Ixaya >1eKTpOMarHUTHBIX BOJIH.
60 [IpumeHeHue 3MeKTpOMarHUTHBIX Bubmmorexa [JOK
P P https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMOBI paguoOCBsI3U U
61 TeleBuaAeHUs. Pagnonokanms. bubmuoreka [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edso0.ru/9f96f1f8
OKpY’Karollen cpeibl
62 KonTtponbHas padoTa o teme bubnuoreka [JOK
"Konebanus u BosHbI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NPSAMOJIMHENHOTO bubnnoreka [JOK
pacnpocTpaHeHus CBeTa https://m.edso0.ru/f9566406
Pewienne 3aga4 Ha mpuMEHeHUE
64 3aKOHa IPSIMOJIMHEWHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacrpoCTpaHEeHHsI CBETa
65 Otpaxenue cera. [1nockoe 3epkaio. bubnuoreka [JOK
Cdepuueckoe 3epkaino https://m.edso0.ru/a005d2bb
66 [Ipenomnenue ceeta. AGCOTIOTHBIN U bubnuorexa [IOK
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OTHOCHUTEIbHEIN IOKa3aTelb
npenomieHus. [loiHOe BHyTpeHHEE
oTpaxkeHue. [IpenenbHbIi yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3ana4 Ha npuMeHEHUE

bubmmoreka [{OK

;
6 3aKOHOB OTPAKEHUS M MPETOMIICHUS httos://m.edsoo.ru/49d830a9
cBeTa
Xon nyden B mpusMe. Jlucnepeust
. bubnuorexa [JOK
68 cBera. CI0KHBII cocTaB OeJIoro CBETA.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIunzel. DoOKyCcHOE paccTOSIHUE U bubmuorexa [JOK
OIITHUECKAs CUJIA JIMH3EI https://m.edso0.ru/60441359
70 [TocTpoenne n3o0pakeHU B TUH3AX U bubnuoreka [IOK
HX CHUCTEMAaX. YBeJINMYECHNE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenne 3aga4 Ha mocTpoeHue
71 U300paKEeHUI, HOJIYYaEMBIX C bubmorexa [OK
P ’ yi https://m.edsoo.ru/5a868f09
IIOMOILBIO JINH3
72 I';ma3 kak onTuyeckas cucrema bubmorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenne 3amau. [Ipenens
73 IPUMEHUMOCTH F'€OMETPUYECKON Eubmorexa OK
p p https://m.edsoo.ru/cd174a10
ONTHUKU
74 CkopocTb CBETa U METOBI €€ bubnuoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
& Jlucniepens ceera https://m.edsoo.ru/lel6cc6e
76 Wutepdepentius ceera Bubmmorexa LIOK

https://m.edsoo.ru/5fc0c638
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KorepeHTHbIE ICTOUHUKH. Y CIIOBUS

77 HaOIIO/ICHUST MAKCUMYMOB U bubmotera [JOK
https://m.edsoo0.ru/c6416d48
MHUHHUMYMOB
bubmmoreka [{OK
8 Pemerre saxas https://m.edsoc];.[ ru/3061de2b
bubmmoreka [{OK
7 Tpumenenne HuTepdepertn https://m.edSO(])_.I ru/668edbc8
bu6mmoreka [IOK
80 Jlugpaxis ceera https://m.edSO(])_.I ru/12ed04b5
81 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOIIOZICHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo0.ru/f998d964
bu6moreka [IOK
82 Pemerve 3axas https:// m.edso;I ru/d58c41la
83 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edso0.ru/e9890fe9
bu6mmoreka [JOK
84 Peenne 3anad https:// m.edsoé.I ru/c56¢8158
85 CBeETOBBIC SIBJICHHS B IPUPOJIC Bubmmorexa LIOK
https://m.edso0.ru/0b36363d
86 O6001eHne u cucTeMaTu3anus bubnnoreka [JOK
3HaHui mo Teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTtponbHas paboTa o teme bubnunoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
I'panuIel MPUMEHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
AIEKTPOIMHAMUKHI U IIPUHLIUI https://m.edsoo.ru/c9bd77ch
OTHOCHUTEITLHOCTH
89 IlocTynatel ciennaabHONW TEOPUU bubnuorexa [IOK



https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeoOpasoBanus Jlopenma.
VYcnoBue npU4UHHOCTH.

bubmmoreka [{OK

90
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. https://m.edsoo0.ru/d83742bb
3ameIeHIEe BpEMEHH M COKpAIICHHE
JUTHHBI
01 DHEprusi ¥ UMIYJbC PEISITUBUCTCKOM bubnuoreka [JOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b MaccChl C SHEPTHUEN U
92 MMIYJILCOM PEIIITUBUCTCKON YaCTHIILI bubmorexa LOK
Y P ' https://m.edsoo.ru/b6258ffa
DHeprus NoKos
93 PaBHOBecHOE TeTIIOBOE M3TyUYEHNE bubmorera [JOK
i https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
o4 3axon cuemerit Buna https://m.edso0.ru/1c5ff752
95 I'mnotesa M. [limanka o kBaHTax. bubnuoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
% DHEPIHs U HMITYILC (oTOHa https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiThl A. T bubnunoreka [JOK
CroneroBa. 3akoHbl hoTodhdhekTa https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHIITEHA TS
98 (bf))Toa(p(peKTa "K aCHa}Illl“ aHuna" Bubmmorexa LIOK
0P parHil https://m.edsoo.ru/01ef4556
¢dororpdexra
99 Jasnenue ceeta. Onbith [1. H. bubmuoreka [JOK
JleGeneBa https://m.edso00.ru/64b4f966
100 BosiHOBBIE CBOMCTBA YacTHIL bubnuoreka [JOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

https://m.edsoo.ru/f59cfcec

Bounnsl e bpoiinis. JlnmiHa BOJIHBI 1€

. bubnuorexa [JOK
101 bpoitst 1 pasmeps! OGH%CTH https://m.edsoo.ru/5df8bafl
JIOKAJM3aIK JIBMKYIICHCS YaCTULIBI
N bubnuoreka [JOK
102 Kopryciy1spHo-BoAHOBOM Ayastism https://m.edsoo.ru/8ccab62a
103 Judpakuus 37€eKTPOHOB Ha bubnnorexa [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Cneuuduka n3amMepeHuii B MUKpOMUPE.
104 CooITng)meHHﬂ Hezn € eHéHH(f)CTepr bubmorexa [TOK
. peA https://m.edso0.ru/65783dec
I'eitzenbepra
bubmoreka [IOK
105 Pewerine rpaguecknx sazas https://m.edsoo.ru/e70195hd
N bu6mmoreka [IOK
106 Peutere pacuribix safa: https://m.edsoo.ru/ee9b3182
KonTponbHas paborta o Temam: Eu6 1OK
" "o i nonmoTexa
107 OCHOBHU C10% KHOPHYCKYMPHO https://m.edsoo.ru/c3de891a
BOJIHOBOH Jyaslu3m
OnBITHI IO UCCIEAOBAHUIO CTPOCHUS
108 atoma. [ltanerapnas Mmozenb aroma bubmorexa HOK
' P A https://m.edso0.ru/312b750a
Pezepdopna
bubmuoreka [JOK
109 Hoctynatet bopa https://m.edsoo.ru/404dfa9a
110 Bunsl ciektpoB. CriekTp ypoBHE# bubnuoreka [JOK
SHEPIruM aToMa BOJAOPOAA https://m.edsoo.ru/cf74bl1la
111 CrioHTaHHOE U BBIHYXKIECHHOE bubnuoreka [IOK
H3JIy4YEHHUE CBETA https://m.edso0.ru/f945d85c
112 Jlazep bubnuorexa [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
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https://m.edsoo0.ru/2288a0c4

113

Hyxnonnas mozeins sapa
I'eiizenOepra-MBanenko. 3apsn u
MaccOBOE YUCIIO sapa. M30TomEbL.
PannoakTuBHOCTB

bubmmoreka [{OK
https://m.edsoo.ru/34ada5de

114

3aKoH paJlo0aKTUBHOTO pacmaja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaZv0aKTUBHOCTH Ha )KUBBIE
opranusmsl. [Jozumerpus

bubmmoreka [{OK
https://m.edsoo.ru/aab98bef

115

DHeprus CBSI31 HYKJIOHOB B sijIpe.
Anepubie cunbl. Jledekt Macchl sapa.
S nepubie peakuuu. AnepHbie
peakTopsl. [IpoGnemsl ynpapiseMoro
TEPMOSAEPHOIO CHUHTE3A.
DKOJIOTUYECKHUE aCIEKThl PA3BUTHS
SIIEPHOM PHEPTrEeTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

MeTozpl perucTpanuu u
HCCIIeA0BaHUS DIIEMEHTAPHBIX YACTHII.
@OyHIaMeHTaIbHbIE B3aUMOICHCTBHSL.
bapuoHb1, ME30HBI U JIEITOHBI.
[IpencraBnenue o CrangapTHOM

Mo ienu. KBapk-rimirooHHas Moaelb
aJpOHOB

bubmuoreka [JOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO Qusnueckoi
KapTUHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

OTalsl Pa3BUTHA aCTPOHOMMUMU.

bu6mmoreka [JOK



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

3HaueHue aCTPOHOMHUHU

https://m.edsoo.ru/ad73e145

[IpuMeHMMOCTb 3aKOHOB (PU3UKHU 151
0OBSICHEHUS IPUPOIBI KOCMHYECKHIX

bubmmoreka [{OK

119
00BEKTOB. MeTo bl aCTPOHOMUYIECKUX https://m.edso00.ru/39c44028
HCCIEIOBAaHUN
CoBpeMeHHbBIE ONITHYECKUE
120 TEJIECKONBI, PAIUOTEIIECKOIIBI bubnmorexa LOK
P ’ https://m.edsoo0.ru/4877aale
BHeaTMoc(epHasi aCTpPOHOMHUS
Bun 38é3mH0ro HeOa. Co3Be3nus,
121 SIpPKHE 3BE3JIBI, IUTAHETHI, UX BUANMOE bubmorexa LOK
p ’ i https://m.edsoo.ru/aac588eb
TIBUJKEHUE
Comaneunas cucrema. CouHiie.
122 ConHeyHast akTUBHOCTE. MICTOUYHHUK bubmorexa HOK
o https://m.edsoo.ru/22748eb4
sHepruu CoJiHIIA U 3BE3]T
3BE3/bI, UX OCHOBHEIE
123 XapaKTepUCTUKH. J[marpamma bubmorexa [TOK
| PAKTED . P | https://m.eds00.ru/42169944
CHEKTPaIbHBIN KJIaCC — CBETUMOCTD
124 3Be3bl II1aBHOM OCIIEA0BATEILHOCTH bubmorexa HOK
8 8 https://m.edsoo.ru/b3ch766¢
Buyrtpennee crpoenue 3BE31.
CoBpeMeHHbIE ITPEACTABICHUS O bubnunoreka [JOK
125
MPOUCXO0XKACHUHU U 3BoJIroIMK CoJIHIIa https://m.edsoo.ru/d09da494
U 3BE311. DTaIbl )KU3HU 3BE3]
Muneunsiii [1yre — Hama I'anakTuka.
126 Tune! ranaktuk. YépHrle OLIPEI B bubmorexa [IOK
- ep p https://m.edsoo.ru/7cd10a0a
SIpax TalakTUK
127 Bcenennas. Pacuupennie BeeneHHOM. bubnmoreka [JOK

3akon Xa06na. Teopus bosbmioro

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



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3phbIBa. PenukToBoe H3JIYYCHHUC

128

MacmraGHast cTpykTypa Beenennoii.
MeraraakTuka

bub6mmoreka [{OK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl acTpOHOMUU

bubmmoreka [{OK
https://m.edsoo.ru/d37d9ffe

130

@uU3NYEeCKU IPAKTUKYM I10 TEME
"UccmenoBanue MarHUTHOTO TTOJIS
MOCTOSTHHBIX MAarHUTOB" MJIN
"HccmeqoBannue CBOMCTB
(dheppoMarHeTuKoB" WK
"UccneqoBanue IeUCTBUS
MMOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

bu6moreka [IOK
https://m.edsoo.ru/67361aef

131

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue cuiibl Amrepa’ uinum
"N3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa OT CuJjibl TOKa" Win
"OnpenenieHue MarHUTHOM MHYKIIUU
Ha OCHOBE U3MEPEHUA CHIIbl AMriepa"

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

132

Ou3nyecKuil MPakTUKyM 10 TEME
"UccneqoBanue IBICHUI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenre MHAYKIMU BUXPEBOTO
MarHMTHOTO HosA"

https://m.edsoo.ru/c36658da

133

DuU3NYECKUN IIPAKTUKYM I10 TEME
"UccnemoBanue sIBISHUS
camonHykuu" i "COoopka Moienu
3IEKTPOMAarHUTHOIO reHeparopa’

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391

134

DuU3NYEeCKUN IIPAKTUKYM I10 TEME

bu6mmoreka [JOK



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

"N3mepenue neproaa CBOOOHBIX
KoJieOaHU HUTSHOTO U IPY>KUHHOTO
MasiTHUKOB"

https://m.edsoo.ru/5d159d35

135

PuU3NYEeCKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHme SHEPTUU B
MPYXKUHHOM MasiTHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/a28026bd

136

@uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes MoCiIeI0BaTeNIbHO COeIMHEHHBIE
KOHJIEHCATOP, KaTylIKy U Pe3ucTop"
nin "HccnenoBanue paboThl
HCTOYHUKOB CBETA B IIENH
MepEeMEHHOTO0 TOKa"

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

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune mapameTpoB 3ByKOBOMU
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokazaress npesioMICHUS
crexina" unu "[lomyuenue
M300paKeHus B CHCTEME U3 TIOCKOTO
3epKaja v JUH3bI"

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

139

dusnueckuil NpakTUKYM 10 TeMe
"UccneqoBaHue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT BEILeCTBa
(Ha mpuMepe KUJKUX JIUH3)" WK
"N3mepeHne pOKyCHOTO pacCTOSTHHS
pacceuBaroIIMX JUH3"

bu6mmoreka [JOK
https://m.edsoo.ru/b879fb3f

140

Du3N4EeCKUH PAKTUKYM I10 TEME
"Habmonenue nudpakuuu,

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

uHTepGEPEHINH U TOJSPU3ALIH
csera"

141

PuU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbca U SJHEPTUU
PENATUBUCTCKUX YacTull (1o
(doTorpadusiM TPEeKOB 3apsKEHHBIX
YaCTHI[ B MAarHUTHOM T0J1e)"

bubmmoreka [{OK
https://m.edso0.ru/63756¢47

142

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe uccienoBanus Gororddexra"
nimy "HccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUOJ OT
HanpsHKeHus"

bu6moreka [IOK
https://m.edsoo.ru/eb916f82

143

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue cnekTpa
pa3peKeHHOTO aTOMapHOT0 BOJAOPOAA
1 U3MEPEHHE MOCTOsIHHON Pundepra"

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

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paii0aKTUBHOTO
(hoHa ¢ ucnoyib30BaHUEM J03uMeTpa’
win "M3yuenue noriomienus 6era-
YacTHUIl aJTIOMUHUEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabebe

145

du3HYECKUil MPAKTUKYM 110 TEME
"Habmrogenus 38€31HOr0 Heba
HEBOOPYKEHHBIM TJIa30M C
WCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHHUHN JJIs1 OTIPEICIICHUS
[IOJIOKEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC

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



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

co3Be3usi CeBepHOro MoJIylapus u
spkue 3BE31b1" wn "HaOmoneHus B
teneckorn JIyHbl, MIaHeT, TYMaHHOCTEH
Y 3BE3/IHBIX CKOTUICHUN"

O06o00muIeHrne U cucTeMaTH3aIs
3HaHUH. Posib pu3KKM 1 acTpOHOMUHM B

. . bubnuorexa [JOK
146 9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
N N https://m.edsoo.ru/ad6ddeed
COLIMAJIBHOM M ATUYECKOM cepax
JCATEILHOCTH YeIOBEKa
O06o00meHe U CHCTEMAaTH3aITHS
147 3HaHui. Posib u MecTo Gpu3uku u bubnuoreka [IOK
aCTPOHOMHUHU B COBPEMEHHOUW HAYUYHOU https://m.edso00.ru/18f19f7¢c
KapTUHE MHpa
O0001IeHre U cCUCTEMATU3 AL
3HaHu#. Posib pusnueckoit Teopuu B
OPMHUPOBAHHUH MPEIACTABICHUMA O
148 iﬂfﬂqimﬁ Ka TEIHC MHpPa, MECTO bubmorexa HOK
N P pa, https://m.edsoo.ru/e7d400f4
(bM3UYeCKON KapTHHBI MUPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
149 O00011IeHNE U CUCTEMATH3ALIUSI bu6mmoreka [JOK
3HaHui o Teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATH3ALIUSI bu6mmoreka [JOK
3HaHui nmo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK
3HaHui no teme "J[uHamuka" https://m.edsoo.ru/2dfbafc5
O06o001IeHre U CUCTEMaTHU3aIHS
o " bu6mmoreka [JOK
152 3HaHu# no teMe "Craruka TBEpAOTo

Tema"

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



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
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O0001IeHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

153 3HAHMUU 110 TeMe "3aKOHBI COXPAHEHHUS
B MexamKe" https://m.edsoo.ru/32a4d1a0
O00011IeHNE ¥ CHCTEMAaTH3aLIH B oK

154 3HaHuH 1o TeMe "OCHOBBI htI;Isz'I/I;IzT:cIi(si)c])lru led440ca8
MOJIEKYJISIPHO-KUHETHYECKOU Teoprn" T '
O06o01enye ¥ cucTeMaTu3anus Bufs OK

155 3HaHu# 1o Teme ""TepmMoarHaMuKa. nbsmmorexa I
o — https://m.edsoo.ru/c63f7¢10
O0o001Ienre U cucTEMaTH3 IS

156 3HaHUH N0 TeMe "ArperaTHbie bubmuorexa [JOK
cocTosiHMS BemecTBa. Da3oBbIe https://m.edsoo.ru/1d36b5b1
nepexosr"
O0001IeHNe U cCUCTEMATU3AIIHS Eu6 OK

157 3HaHUH 10 TeMe "DIEeKTPpUIECKOe nosmotexa I
Hoe" https://m.edsoo.ru/3bf0def9
O0001IeHre U cUCTEMATU3ALIHS Bu6 OK

158 3HaHui o TemMe "IlocToAHHBIN ubsmorexa I
SleKTpHHECKHii TOK" https://m.edso0.ru/71453ee6
O000I11IeHNE U CUCTEMATH3ALUSI Eu OK

159 3HaHUH 10 TeMe "TOKH B pa3IuIHBIX nommoteka 1
cpenax” https://m.edsoo.ru/3d40077a

160 O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK
3HaHUHU 1Mo TeMe "MarautHoe nosje" https://m.edsoo.ru/3b4c06ae
PesepBHrlit ypok. O6001IeHE U

161 CHCTEeMaTH3alMsl 3HaHUH 110 TeMe bubmnorexa [IOK
" eKTpOMArHHTHAS HHAYKIHA" https://m.edso0.ru/053e2248

162 PezepBHblit ypok. O0o0O1IEHNE U bubnuorexa [IOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
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CHCTEMATHU3ALNS 3HAHUHN 110 TEME
"Mexanudeckue Kojaeoanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIit ypok. O000IICHNE 1

163 CHCTEMATH3aIMs 3HAaHUI 110 TEME bubnmorexa LHOK
https://m.edsoo.ru/5e2bb83d
"JJeKTpOMarHuTHbIE KoeOanus"
PesepBubiit ypok. O60011eHNE 1
164 CUCTEeMaTH3alMs 3HaHUH 10 TeMe bubmmoreka [{OK
"MexaHnYecKue U 3JEKTPOMAarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurrii ypok. O000111€HIE 1
165 CI/ICTEMaTI/ISZEI/ISI 3HAHWH 10 TEME bubmorexa HOK
" " https://m.edsoo.ru/52ad1603
Onrtuka
PesepBusblil ypok. O000IIIEHNE U
P P N bu6mmoreka [IOK
166 CHCTEMAaTHU3alis 3HaHUH 10 TEME
https://m.edsoo.ru/5beclc65
"OcuoBrl CTO"
PesepBurlii ypok. O00011I€HIE U
167 CI/ICTIe)MaTI/I?)Zp Hst 3HaHHI>I'IH 10 TEME bubmorexa LHOK
" B . " https://m.edso0.ru/f7c59d38
KopryckysipHO-BOJTHOBOM JTyalii3m
PesepBusblil ypok. O000IIIEHHE U
168 CI/ICTI;MaTI/ISE}Ilp WS 3HAHUH 10 TEME bubmnorexa [JOK
" B \ https://m.eds00.ru/1f511654
du3uka aroma
PesepBublit ypok. O600mIeHE U
169 cHUCTeMaTH3allysl 3HaHUH 10 TeMe bubmuoreka [JOK
"®du3uKa aTOMHOTO Spa U https://m.edso0.ru/905c5ce0
3JIeMEHTapHbIX YyacTul"
PesepBHrlii ypok. O0001I€HIE U
P P N bubnuoreka [JOK
170 CUCTEMATHU3AaINA 3HAHUH 10 TEME

"OneMeHThl acTpoPpU3NKu"

https://m.edsoo.ru/2bffb94c
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https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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