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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€toMm (enepanbHON paboueil mporpamMMmbl BocniuTanus U KoHueniuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/IesioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBIEHUE O LENsAX, COAEpNKaHUHM, OOIIei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme mno Qusnuke ONpenensioTcs IUIAHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OOy4YarolMXCs, OCBOMBIIUX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ IPEIMETHBIE PE3YJIbTAThI 10 TOJIaM O0yUEHHS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3nke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUHUTENCH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BBICTYMAas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBJICHUM, H3y4aeMbIX XUMHUEH, OHOJOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHUS! HOBBIX MaTEpPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kkypca (hu3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3UKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpasnennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUU.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mnponecca. s yrimyOGia€éHHOTO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JBa crocoba peanuzanuu (HU3MUECKOro TNpakThKyma. B mepBom ciyuae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3yueHus paszzaena (temsl). Ilpu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
1abopaTopHBIX paboOT M MpakTUKyMmMa MpEeJCTaBlIeHa €IWHBIM TepeuHeM. Bbribop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBAaHUSI W OCHameHWs kaOuwHeTa ¢usuku. llpm sTom obecrmeumBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM aig pacu€THBIX 3a/ady MPUOPUTETOM SIBISIOTCS 3a7add C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenoB. s kauecTBEHHBIX 3a/1a4y
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DPI'OC COO x MarepuaibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHE MJIS BBIMOJHEHUS YKa3aHHBIX B TPOrpaMMe IO
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHOM JTOCTATOYHOCTH W  00ECTeunBaeT TIOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcst B BHIE TEMAaTHYECKUX KOMIUIEKTOB M OOECIIEUYMBACTCS B pacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpATOPUHL.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJ€ MO3HAHHS U (POpPMUPOBAHUE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMupoBaHUE YMEHUN OOBSICHATH SBJICHUS C UCIIOJIb30BAHUEM (U3HUECKHUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca QU3MKU Ha YPOBHE CPEIHETo 00IIero o0pa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUSA I O0BICHEHHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MojenM, aJeKBaTHON YCIOBHAM 3aJayd, B TOM 4YHCIE 3aaay
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIaJICHUE METOJaMHU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U IMPOBEICHHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUuoHaATBHON NesSTEeIbHOCTH, CBI3aHHOMN
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[lpennaraemerii B mporpamMme mo ¢GU3MKE TMepeueHb JTabOpaTOPHBIX H
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

COAEP)KAHUE OBYUYEHUSA

10 KJIACC

Pasznen 1. HayuHnblii MeTOX MO3HAHMS MPHUPO/IBI.

®duszrka — pyHIaMeHTalbHasg HayKa o npupojae. Hay4dHslil MeTo ] mo3HAHUS U
METOJIbI UCCIIeIOBAaHUs (PU3NUECKUX SIBJICHUM.

DOKCHEepUMEHT U Teopus B Ipollecce IMo3HaHus npupoasl. HabGmrogenue u
HKCIIEPUMEHT B (hU3HKE.

CnocoObl  m3MepeHus (U3MUECKHX BEJIUYMH (aHAJIOroBble M IUGPOBBIC
U3MEpUTEITbHBIE TPUOOPHI, KOMITBIOTEPHBIEC TATYMKOBBIE CUCTEMBI).

[TorpemHocT  uW3MepeHud  pusndeckux  BeauuyuH  (aOconfoTHas U
OTHOCHUTEJIbHA ).

MopenupoBanue (HU3MYECKUX SBICHUN U MPOIECCOB (MaTepHalibHasl TOYKa,
abCcomIOTHO TBEPAOE TENOo, WAeallbHAs >KUIKOCTb, HJICANbHBIM Ta3, TOUYCYHBIH
3apsina). I'unore3a. @usnyeckuil 3aKOH, TPaHULIBI €70 IPUMEHUMOCTU. Du3nueckas
TEOPUSL.

Ponp m mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHUHBI
MHpA, B MPAKTUYECKON NEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepenue cuiibl TOKa M HANPSHKEHUS B LEMU MOCTOSHHOTO TOKa MpH
MTOMOIIY aHAJIOTOBBIX M MU(PPOBBIX U3MEPUTEITHHBIX PUOOPOB.

3HakoMcTBO ¢ nu(dpoBoil nmaboparopueit mo duszmke. [Ipumepsl n3MepeHus
¢u3HUeCKrX BETUYNH MPU MTOMOIIN KOMITBIOTEPHBIX TaATUYUKOB.

Pazngea 2. Mexanuka.

Tema 1. Kunemamuka.



Mexannyeckoe aBHxeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUS.
Cucrema orcuéra.

[Ipsimast u oOpatHast 3a/1a4 MEXaHUKH.

Panmyc-BekTop MartepuaibHOW TOYKH, €ro MPOEKIMM Ha OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemetienne, CKOpoOCTb (CpedHsii CKOPOCTh, MTHOBEHHAss CKOPOCTh) H
YCKOPEHUE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HA OCHU CHUCTEMBbI KOOpJHMHAT.
CroxeHue nepeMeeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPAMOJIMHEUHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHS U MIyTH MAaTepUATbHONW TOYKH OT BPEMEHU U UX
rpaduxmu.

CBobOonHoOe majeHue. YCKOpEeHHEe CBOOOJHOrO MajacHus. J[BrkeHue Tena,
OpOIIEHHOT0 TOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHUS MaTepPUAIbHOM TOUKH OT BPEMEHHU U UX rpaduKu.

KpuBommueitHoe  nBwkeHue. [I[BUKE€HUME  MarepualibHOM  TOYKH 1O
OKPY>KHOCTH. YTJOBas WU JUHEWHas CKOpocTh. Ilepumonm m yacrora oOparieHus.
[lenTpocTpemuTenbHoe (HOpMaabHOE), KacaTeabHOE (TAaHIE€HIIMAIBHOE) U TOJTHOE
YCKOPEHUE MAaTepUaTbHON TOUYKH.

TexHuueckue yCTpOWCTBA M TEXHOJOTHMYECKUE IIPOLECCHI: CIIUIAOMETP,
IBW)KECHUE CHApsAJOB, LENHbIE, MIeCTEpEHYATbIE W pPEMEHHBIE Iepeaayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cucTeMsl OTCUETA, WUIKOCTPALMS KUHEMATUUYECKUX XapaKTEPUCTUK
JBHKCHUS.

CriocoObl UCCieI0BaHUs TBUKEHUM.

NnnrocTpanus npeaeapbHoro nepexoaa U U3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUN ¢ UCTIOJIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne aBMwkeHUs Tena, OpOIICHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hanpagnenne ckopocTy pu ABUKEHUHU 110 OKPY>KHOCTH.

[IpeoGpazoBaHue yriIoBOW CKOPOCTH B PEIYKTOPE.

CpaBHeHuE TyTeH, TPAGKTOPHM, CKOPOCTEH NBHXKEHHUS OJHOTO M TOTrO Ke
T€Jla B pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

N3Mmepenne yCKOpeHUsl NMpU NPSAMOJIMHEWHOM PABHOYCKOPEHHOM JBHKEHUH
10 HAKJIOHHOM IIJIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH IYTH OT BpPEMEHH IIPU PABHOYCKOPEHHOM
JBH>KCHUU.

W3mepenue  yckopeHuss ~ CBOOOAHOro  maieHuss  (PEKOMEHJ0BaHO
UCIOIb30BaHue U(poBO 1ab0paTopun).

N3yuenne nBuxkeHUs Tena, OpoOIIEHHOro Topu3oHTalbHO. [IpoBepka
TUIIOTE3bl O TMPSAMON MNPOHOPIMOHATIBHOM 3aBUCUMOCTH MEXIY AalbHOCTHIO
MOJIETA M HAYAJIbHOU CKOPOCTHIO TEJIA.

N3ydyenne IBHXKEHHUSI Tella MO OKPY>KHOCTH C TOCTOSSHHOM MO MOJYJIIO
CKOPOCTBIO.

UccnenoBanue 3aBUCHUMOCTH Tepuojia oOpalieHuss KOHMYECKOro MasiTHUKA
OT €ro MapameTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproroHa. MHepumanbHble cucteMsl otcu€ra. IlpuHiun
oTHOcuTeNbHOCTH ['anuies. HemHepuuanbHble CUCTEMBI OTCU€Ta (OINMpeaesiCHHE,
IpUMEpHI).

Macca tena. Cuna. [lpuHumn cynepno3uunu CHil.

Bropoit 3akon HeroTOHA 1151 MaTEpUAIBHONW TOYKH.

Tperuit 3akoH HproTOHA UIs1 MaTEPUAIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TI'PAaBUTALIMOHHON U
MHEPTHOI MacChI.

Cuna TspkecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOTO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJIAHETHI MU OT reorpaduyeckod IMHUPOTHL. JIBUKEHHE
HeOEeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBmKyierocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenuwe. Cuila TPEHHUS CKOJIBXKEHUS U CUjia TPEHUS
nokost. Koadpdunuent tpenus. Cuna CONpPOTUBICHUS TPU ABWKCHUU Tella B
KUJKOCTH WJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKECHMUS.

Hasnenue. ['mapocratuueckoe gapieHue. Cuna Apxumesna.

TexHnueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IMPOLECCHI: IOIIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

HaGmronenne qBuKEHUS TENT B MHEPIIUATHHBIX U HEMHEPIIHAIBHBIX CUCTEMAaX
OTCY€Ta.

[IpyHOMIT OTHOCUTEIBHOCTH.

Kayenne paByX UMIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLHAIBHON CUCTEMBI OTCYETA.

CpaBHEHME  DPABHOJICUCTBYIOLIEW  MPWIOKEHHBIX K Tely CHI C
MIPOU3BEICHUEM MACCHI T€JIa Ha €r0 YCKOPEHNE B MHEPLIMAIBHOM CUCTEME OTCUETA.



PaBeHCTBO cHJI, BO3HUKAIOUIMX B PE3YJIBTATE B3aUMOJICHCTBHS TEI.

H3mepenne Mace 1no B3auMOAECHUCTBHUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOABEME U TAJICHUH.

[enTpoOexHbIE MEXaHU3MBI.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3mepenre paBHOAECHCTBYIOLIEH CUJI MPH ABMXKEHHHM OpycKa MO HAKJIOHHOM
IUIOCKOCTH.

[IpoBepka rumorTe3pl O HE3aBUCHMOCTH BPEMEHM [IBIXKCHHS Opycka IIo
HAKJIOHHOM IIJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.

UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3UHOBOM o0paslie, OT X AehOopMalHH.

N3yueHnne ABUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
nErkuii OJIOK.

N3mepenue koddduirieHTa TpEHUS MO BEJIMYMHE YIJIOBOrO KO3 duimenrta
3aBUCHUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOW MIOCKOCTH C TIEPEMEHHBIM
KO3 PUITMEHTOM TPEHUSI.

N3ydeHne nBUKEHUS IPy3a HA BAILY C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teino. IlocTymaTenbHOoe M BpamiaTelbHOE JIBHXKEHHE
TBEpAOTrO Teia. MOMEHT CWIbl OTHOCHTENBHO OCH BpamieHus. [lmedo cuibl.
CnoxeHue cuil, IPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBECUS TBEPIOTO TENA.

VYcroitunBoe, HEeyCTOHYMBOE, O€3pa3InuHOe PaBHOBECHE.

TexHUYeCcKHe YyCTPOWCTBA M TEXHOJIOTHYECKHE MPOILECCHl: KPOHIITEHH,
CTPOUTENBHBIN KPaH, pEIIETUATHIE KOHCTPYKLUH.

Jemoncmpauuu.

VYcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

UccnenoBanne yciaoBHil paBHOBECHsS TBEPAOrO TEJd, HWMEIOLIETO OCh
BpAILICHUS.

KoHncTpynpoBaH#e KpOHIITENHOB U pACUET CUJT YIPYTOCTH.

N3ydenne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOUIETO TUIOMIAAb OTIOPBI.

Tema 4. 3akonvt coxpanenus 6 MexaHuke.

Nmnynbsc MaTepuanbHOM TOUYKH, CUCTEMBI MaTepUAIbHBIX TOYEK. LleHTp Macc
CHUCTEMbI MaTEpHAIBHBIX TOUEK. Teopema O IBMKEHUU LIEHTPA MaccC.



NmMnynbc cUiibl 1 UI3MEHEHHUE UMITYJIbCA TENa.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

MoMeEHT umIynbca MaTepUaIbHOM TOYKHU. [IpencraBieHue O cCOXpaHEHUU
MOMEHTA UMIYJIbCA B [IEHTPAJIBHBIX MOJISX.

PaGora cunsl Ha MajgoM W Ha KOHEUHOM TmiepememnieHuu. ['paduueckoe
MpecTaBlIeHuE PabOThI CUJIIBI.

MOIIHOCTb CUJIBI.

Kunernueckass sHeprusi marepuaibHOM TOYKH. TeopemMa 00 HW3MEHEHUH
KMHETUYECKOW SHEPTrU MaTepUaibHON TOUKH.

[ToreHmanbHble W HENOTEHUHANbHbIE CWIbl. [loTeHIManbHAsT SHEpPrus.
[ToTennuanbHas >HEprus ynpyro aehopMupoBaHHON NpYykuHbL. [loTeHIManbHAs
JHEprus Tella B OJIHOPOJHOM TIpaBUTAlMOHHOM Tosie. lloTeHumanbHass >HEprus
TeJa B TPABUTALIMOHHOM I10JI€ OJIHOPOAHOTO Iapa (BHYyTpH M BHE miapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymn sl WAEaIbHOM JKUJIKOCTH KaK CIIECTBHE 3aKOHA
COXpaHEHHs] MEXaHUYECKOW SHEPTrUU.

TexHuueckne yCTpOWCTBa M TEXHOJOTHMUYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOJIOMET, KOMEpP, NPYNKUHHBIM MUCTOJIET, THPOCKON, (QUIypHOE KaTaHuE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxkTtuBHOE IBUKEHUE.

HN3mepeHnne MOIIHOCTH CHJIBL.

W3meHeHne sHepruu Tea Mpu COBEPIICHUN PaOOTHI.

B3aumHble TIpeBpalieHrs KUHETHYECKOM M NMOTEHUHAJIBHOM HSHEPrud IpHU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHEPTruM Npu CBOOOHOM IMaJACHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3mepenune nmnyiibca Teaa no TOpMO3HOMY Iy TH.

N3mepenue cumibl TATM, CKOPOCTH MOJENIH 3JIEKTPOMOOWIS M MOIIHOCTHU
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICHCTBUMU.

N3Mepenne KNHETHYECKOW YHEPTUU TEJA 10 TOPMO3HOMY Iy TH.



CpaBHeHUE M3MEHEHUS OTCHIIMATBHON YHEPTUM MPYKUHBI C pabOTOM CUIIBI
TpPEHUS.

Onpenenenue paboThl CWIbl TPEHUSI MPHU JBWKEHUHM Tejla MO HAKIOHHOU
TJTIOCKOCTH.

Paznen 3. MosiekyasipHasi pu3uka ¥ TepMOAMHAMHUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcCHOBHBIE TMOJIOKEHUSI MOJIEKYyJIsipHO-KMHeTndeckor Tteopun (MKT), ux
onbiTHOE oOocHOBaHue. Jluddysusa. bpoyHoBckoe nBuxkeHHe. XapakTep
JIBW)KEHUS W B3aUMOJICHCTBUS 4YacTuIl BemiectBa. Mojaenum CTpOECHUsl Ta3oB,
KUJKOCTEH W TBEPIBIX TeI M OOBSCHEHHE CBOICTB BEIIECTBA HAa OCHOBE ATHUX
mozenel. Macca u pasmepbl Mosekyn (aromoB). KomudecTBO BelecTra.
[Toctostnnast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
temnepatryp Llenbcus.

Mojenb uieanbHOTO ra3a B MOJEKYJISIPHO-KUHETUYECKONW TEOPUU: YACTUIIBI
raza JBWXKYTCSI XaOTUYECKHU U HE B3AaUMOJCUCTBYIOT APYT C JPYTrOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOGcomOTHAS
temrieparypa (mkana temreparyp KenbBuna). 3axon Jlamerona. M3omporiecco B
UJCAIbHOM Ta3e C TIOCTOSHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBlIEeHNE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3p MKy JaBICHUEM M CPEAHEH  KUHETUYECKOW  DBHeprueu
NOCTYIATENBHOTO TEIUIOBOIO JBMXKEHHS MOJIEKYJ HIEaJbHOTO Ta3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU UIEATIBHOIO rasa).

CBs13b a0COJIFOTHOM TeMITepaTypbl TEPMOJUHAMHYECKON CUCTEMBI CO CpeHen
KMHETUYECKOM AHEPTHEN OCTYNATEIbHOTO TEMIOBOrO ABUKEHHS €€ YaCTHL.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTHMYECKUE IIPOLIECCHI: TEPMOMETP,
O6apomeTp, Moxy4eHrne HaHOMAaTEPUATIOB.

Jemoncmpauuu.

Mojenu 1BUKEHHS YaCTHUIl BEIIECTBA.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Buneoponnk ¢ 3anuchio pearbHOr0 OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xuakocTe.

Mogens onbita IITepHa.

[IputsxeHne MONEKYJI.

Mojenu KpuCcTaININYEeCKUX PEIIETOK.

HaGmronenne u nuccneoBaHne U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoit, npaKmMuKym.

UccnenoBanne mponecca YCTaHOBJICHUS TEIUIOBOIO PAaBHOBECUS IIPHU
TEII000MEHE MEXKy TOpsiueil M XOJ0JHOU BOJIOM.



N3ydenne wu30TEpMHUUECKOro Tpoliecca (PEKOMEHAOBAHO HCIOIb30BaHUE
uudpoBoit 1abopatopun).

N3yyeHune n30XopHOro nporecca.

N3yuenne nzobapHoro mpoiiecca.

[TIpoBepka ypaBHEHUSI COCTOSTHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHENIHUX YCJIOBUH IS
TEpMOJUHAMUYECKON CUCTEMBI. BHeHMe U BHyTpeHHUE napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKOW CUCTEMBbI KAaK CPEIHUE 3HAYEHUSI BEJIIMYMH, OMUCHIBAIOIINX
€€ COCTOSTHUE Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hauanmo tepmoamHamuku. (CaMonpou3BOJbHAS — pellaKcarus
TEPMOJIUHAMUYECKOU CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mojenb uIeaNbHOTO Ta3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHECHUM:
ypaBHeHue MenpaeneeBa—KianelipoHa M BbIpaKCHUE JJisi BHYTPEHHEH SHEPIHUH.
VYcinoBusi IPUMEHUMOCTH 3TOM MOJIENW: HU3Kas KOHIIEHTPAIUSl YacTHll, BHICOKHE
TeMnepaTypbl. BeipaxeHnue st BHyTPEHHEW YHEPruu OJHOATOMHOTO HJI€AILHOTO
rasa.

KBazucraruyeckue 1 HECTATUUYECKHUE TTPOIIECCHI.

DOnemeHTapHas pabota B TepMOJAMHAMUKE. Brruucinenue paboThl 1o rpaduky
npoiecca Ha PV-auarpaMmme.

Temonepenaya  kak  cnoco®d  WM3MEHEHWS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  CUCTEeMBI  0e3  coBepuieHus pabotel. KoHBekuus,
TEILIONPOBOIHOCTD, U3JIyUYCHHUE.

KomnuectBo Temiorel. Temno€éMKOCTh Tena. YaelbHas ©  MOJApHas
TEINIOEMKOCTH BellecTBa. YpaBHeHHe Maiiepa. YaenpHas Teiora CropaHus
ToriuBa. Pacu€T KonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aauabaTHOM IIpoliecce.

IlepBpii1 3ak0H TepMoAMHAMUKU. BHyTpeHHss »sHeprus. KoauuecTtBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHHs  BHYTPEHHEH  HSHEpPruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJWHAMUKH [UII PABHOBECHBIX IIPOLIECCOB: YEpPE3
3aJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI MPOXOIUT
eAMHCTBeHHAs aanabara. AOCOMIOTHAS TEMIIEpaTypa.

Bropoii 3akOH TEpMOJWHAMHUKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOHO TIEPEIaTh TEIUIOTY OT 00Jiee XOJIIOJHOTO Tea K Ooyiee HarpeTomy 0e3
komneHcauuu (Knaysunyc). HeoOpaTumMocTh NpUpOAHBIX POLECCOB.

[TpuHumne! gectBus TemnoBbix mamuH. KIT/.

MaxkcumansHoe 3Hauenue KIIJI. [{ukn Kapno.



DKOJOTMYECKHUE aCIEKThl MCIIOJIb30BaHUS TEIUIOBBIX ABHUrareneil. TemmoBoe
3arpsI3HEHUE OKPYIKAIOLIEH CPEbL.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: XOJIOAWIbHUK,
KOHJIUIIMOHEP, JU3CIIbHBIA W KapOIOpAaTOpPHBINA ABUTATENM, MHapoBas TypOuHa,
MOJYYEHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3ALUS «TEIUIOBBIX» OTXOJOB C
HCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHUYECKOTO TOTUIMBA JIJIst
BBIPA0OTKHU «TEIIOBOM» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenue temnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

BosnymiHoe orauso.

CpaBHeHME yACITBHBIX TEINIOEMKOCTEN BEILIECTB.

Cnioco0bl U13MEHEHUsI BHYTPEHHEHW YHEPTUU.

Uccnenoranue aguadbaTHOro mpolecca.

KomrnproTepHbie MOJIEH TEMJIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3Mmepenue yaeapHONU TEMI0EMKOCTH.

HccnenoBanue mpoiiecca OCThIBaHUS BELIECCTBA.

Uccnenoranue aarabaTHOro mpolecca.

N3ydeHne B3aMMOCBSI3M JHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJEHCTBUS H
TEMIIEPATYpPbl KUTICHUS] )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Pazoevie nepexoowl.

[lapooOpa3oBanue u kKoHAeHcauus. VcrmapeHue u KureHue. Y JenbHas
TEIUIOTa TapooOpa3oBaHUs.

Hacpiiiennble W HeHachlllleHHblE Tmapbl. KayecTBeHHass 3aBHCUMOCTH
IUIOTHOCTH W JIaBJIEHUSI HACBIIICHHOIO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTb
0T 00bEMa HACKIIIEHHOTO TMapa. 3aBUCUMOCTb TEMIIEPATyphl KUTICHUS OT JaBJICHUS
B KUJKOCTH.

BnaxxHocts Bo3gyxa. AOCOIIOTHAS U OTHOCUTENbHAS BIIa’KHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOINS CBONCTB
KpuctayyioB. [lnaBineHne W KpucTam3anus. YJelabHas TEIUIOTa ILJIABJICHHUS.
CyOnumarnus.

JNledbopmanum TBEpAOTO Tena. Pactsokenne u ckarue. Casur. Moxaynb FOnra.
[Ipenen ynpyrux aedopmarimii.

TennoBoe pacliMpeHre KUIAKOCTEH M TBEPABIX Tell, 00bEMHOE U JIMHEUHOE
pacuimpeHue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUI YaCTHI] BELIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUU B (PA30BBIX MEpEX0aax.

VYpaBHeHHE TENJIOBOrO OanaHca.



[ToBepxHocTHOE HaTsKeHHE. Kor(PuIMEHT MOBEPXHOCTHOIO HATSIKEHUS.
Kanunnspusie aBnenus. J[aBaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJIKOCTH.
®opmyJia Jlannaca.

TexHuueckue yCTPOHMCTBA M TEXHOJIOTUYECKHME TMPOLECCHI:  KUJKUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TeroBoe pacipeHue.

CBolicTBa HACBIILICHHBIX apOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OMBITHI ¢ MBUTBHBIMH TUIEHKAMH.

CwmauuBanue.

Kanunnspuslie siBneHus.

Mojieni HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Ha6monenne mansix aedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN HCTIapEHUS AKUIKOCTEM.

N3mepenue yaenbHOM TeIIOThI I1aBIEHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepenre abCOMIOTHOM BIIAXXHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
NOMEUICHUU.

N3mepenune kordunrmeHTa NOBEpXHOCTHOTO HATSIKESHHUSI.

Namepenne moaynst FOHra.

UccnenoBanne 3aBucUMOCTH JedopMmaliii  PEe3UHOBOTO  o0paslia ot
MIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JinekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpuzauus Tel W €€ MpOsIBIEHHUA. JNEeKTpudyeckuil 3apsa. JlBa Buna
JNEKTPUYECKUX 3apsaoB. [IpOBOJHMKM, JHUAJIEKTPUKUM U TOJIYHPOBOJHUKH.
DONEeMEHTApHbIA BJIEKTPUUECKUN 3apsll. 3aKOH COXPAHEHHUS AIIEKTPUUYECKOIO
3apsa.

B3aumopeiictBue 3apsnoB. Toyeunsie 3apsabl. 3akoH KynoHa.

Dnektpuueckoe nosie. Ero neiicTBue Ha 37€KTpUUECKUE 3apsiibl.

Hampsixk€aHocTh  amexkTpuueckoro  moins. [IpoOuwnid  3apsn.  Jlunuwm
HaNpsHKEHHOCTH JIEKTPUUECKOTr0 NoJisi. OTHOPOAHOE 3IEKTPUUECKOE MOJIE.



[loTeHIMaMBHOCTh 3JEKTPOCTATHYECKOrO NOJIsA. Pa3HOCTh MOTEHUIHANOB WU
HanpsbkeHue. lloTeHnmanbHas SHeprus 3apsga B JAJIEKTPOCTATUYECKOM IOJIE.
[ToTeHupnan anexkTpocTaTHYecKoro nojsd. CBsA3p HANPSKEHHOCTH IOJSA U PA3HOCTH
MOTEHLMAJIOB JUIsl DJIEKTPOCTATUYECKOro ToJyig (KaK OJHOPOJHOIO, TakK M
HEOTHOPOIHOTO).

[IpyHIMD CyNEpIO3ULUHA dIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsinma. Ilome paBHOMepHO 3apsbkeHHOM cdepnl. [lose
PaBHOMEPHO 3apsiKEHHOro mno oObéMy Mmiapa. Ilonme paBHOMEpHO 3apsKEHHOU
O0ecKOHeYHOM TUIOCKOCTH. KapTuHbl JHMHUN HANps>KEHHOCTH 3TUX TOJEH WU
SKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DJIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMpAEKTPUKHU B AIEKTPOCTATUYECKOM noJie. JlusnexTpudeckast
IPOHMIIAEMOCTD BEILIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpAa.

[TapannenbHOE coeMHEHNE KOHIeHCaTOpoB. [locaenoBaTenbHOE COEAUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTULIBI B OHOPOJHOM 3JIEKTPUYECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTHMYECKUE IPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHE DIIEKTPOINpPHOOPOB,
KOHJAEeHcaTophl, reHeparop Bau ae ['paada.

Jemoncmpayuu.

Y CTpoNCTBO M IIPUHIUIT JEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSAKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE TI0JIE€ IBYX 3aPSIKEHHBIX IJIACTHH.

Mogens a5ekTpoctaTiudeckoro reueparopa (Baun ne ['paada).

IIpOBOAHUKH B JIEKTPUUYECKOM II0JIE.

DneKkTpocTaTuyecKasl 3aluTa.

Y CTpolCTBO M AEUCTBUE KOHJCHCATOPA NOCTOSSHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSIHUSA MEXKAY HUMH U TUDJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHeprust 3JMeKTPUYECKOT0 NOJIS 3apsHKEHHOIO0 KOHJIEHCATOopa.

3apsiika M pa3psiika KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadvopamopnvie padomot, nPAKmMUKym.

OneHka cui1 B3aMMOJIEHCTBHS 3apsHDKEHHBIX Tell.

Habmronenne npeBpaiieHus SHEPTUH 3apsHKEHHOTO KOHIEHCATOpa B SHEPTHIO
W3JIyYEHUS] CBETOAMO/A.

N3ydenne nporekanus ToOka B LE€MH, COAEPKAIEH KOHIECHCATOP.



Pacnpenenenne pa3sHOCTH MOTEHIIMAJIOB (HampsHKEHUs ) npu
IIOCJIEI0OBATENILHOM COEIMHEHUN KOHIEHCATOPOB.

NccenenoBanue paspsiaa KOHAECHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannslii 31eKmpuiecKuilt mok.

Cuiia toka. [locTOssHHBIN TOK.

VYcnoBusl CyleCTBOBAHMS INOCTOSHHOTO AJIEKTPUYECKOrOo TOKa. VcTouHukn
toka. Hanpsioxkenne U u DJ1C &.

3akoH OMa [ yyacTKa LEenH.

DIEKTPUUECKOE CONPOTHUBIICHUE. 3aBUCHUMOCTD CONPOTHUBIICHUS
OJIHOPOJHOTO MPOBOJAHUKA OT €ro JJIMHBI M IUIOIIAJH IMONEPEYHOTO CEUYCHHS.
VY nenpHOE CONPOTUBIICHUE BELIECTBA.

[locnenoBaTenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHHUE NMPOBOAHUKOB.
Pacuér pa3BeTBIEHHBIX AnekTpuueckux uenei. [Ipasuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [xoymns—Jlenua.

MOUIIHOCTh 3JEKTPUYECKOTO TOKa. TemniaoBas MOLIHOCTb, BbIAEIsSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTHBICHUE HUCTOYHHMKAa ToKa. 3akoH Oma mid
MOJIHOW  (3aMKHYTOHM) DJIEKTPUYECKOW Iienmu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonzaeHncarop B 1ienu nocTostHHOro TOKa.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUMK IEKTPUUECKOU SJHEPTUH.

Jemoncmpayuu.

N3Mepenune Cuiibl TOKa U HAPSIKEHHUS.

HccnenoBanne 3aBUCMMOCTH CWIBI TOKA OT HANpsDKEHUS I PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOAMOMA.

3aBUCUMOCTh COINPOTUBIIECHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJIOIIAIH MTOTIEPEYHOTO CEYEHUs U MaTepuaa.

NccenenoBanne 3aBUCMMOCTH CWIIBI TOKA OT COIIPOTHUBIIEHUS IIPU IIOCTOSHHOM
HaNPSHKEHUH.

[Ipsamoe uzmepenue IJ[C. KopoTkoe 3amMbIKkaHHE TaJIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COIIPOTUBIICHUS.

Crioco6bl coennHeHnst ICTOYHUKOB Toka, DJIC Gartapeii.

NccenenoBanne pa3HOCTH NMOTEHIHMAIOB MEXAY IMOJIOCAMU MCTOYHHKA TOKA
OT CHWJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

NccenenoBanne cMEMIaHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenune yaenbHoro COnpoTUBIICHUS TPOBOAHUKOB.



UccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa OT HANpsDKEHUS Uil JIAMIIbI
HaKaJMBaHUA.

VYBenuueHue npenesia u3MepeHust amnepMerpa (BoJIbTMETPA).

N3mepenne D/IC 1 BHYTPEHHETO CONMPOTUBIICHHS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C raapBaHUYECKOTO 3JEMEHTAa OT BPEMEHU
MIPY KOPOTKOM 3aMbIKAHUH.

UccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B LIEIIN.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIbI
TOKA.

Tema 3. Toku ¢ paziuunvix cpeoax.

DJIeKTpUYECKass MPOBOJAMMOCTh  PA3JUMUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPJIBIX METAJUIOB. 3aBUCHUMOCTH COINPOTUBICHUS METAIJIOB OT
TemnepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUUECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOJHUKH. CobOcTBeHHas u MpUMECHasI POBOAUMOCTD
noJryripoBoAHUKOB. CBolicTBa P—N-niepexoaa. [lomynpoBoHUKOBEIE TPUOOPHI.

DJIEKTPUUECKUM TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHUUECKAS ITUCCOLMAIS.
Onektponus. 3akoHbl Papajes s AIEKTPOIIN3a.

OnekTpuueckuid TOK B Tra3zax. CaMOCTOSITENBbHBIM M HECAMOCTOSITEIbHBIN
paspsan. PaznuyHblie TUIBI CAaMOCTOATENBHOTO pa3psaa. Monnus. [Tnazma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: Ta3opa3psiaHble
JaMIIbl, AJIEKTPOHHO-TyueBas TpyOKa, MOJYIPOBOJHUKOBBIE TPUOOPHI: TUOI,
TPaH3UCTOpP, (POTOAMOM, CBETOAUOJN, TajbBaHWKa, padUHUPOBAHHE MEIH,
BBIIUIABKA JTFOMUHUS, JIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpauuu.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbI 5ekTpoausa Dapanes.

HckpoBoii pasps U NpOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOJHUKOB.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

Hab6monenne smekTpoimsa.

N3mepenue 3apsaa OJHOBAIIECHTHOTO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHS  TEPMOPE3UCTOpPAa  OT
TEMIEPATYPBI.

CHsiTHE BOJNBT-aMIIEPHOM XapaKTEPUCTUKU AUOJA.

Du3nYeCKUl MPAKTHKYM.



CnocoObl n3MepeHus: GU3NUECKUX BEIMYMH C UCIIOJIB30BAHUEM aHATOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE M OTHOCUTENIbHBIE OTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BEIIMYUH.
OneHka rpaHul] NOTPENIHOCTEN.

[IpoBeneHue  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3nuecKnX BEJIMYMH, MPOBEPKa MNPEJIOKEHHBIX TUNoTe3 (BBIOOp U3 padoT,
ONMMCAHHBIX B  TEMAaTUYECKUX  pa3feiax «YUYEHUYECKUH  HKCIEPUMEHT,
nabopaTopHbIC padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 10 kmacce
OCYIIECTBIISIETCSI C YYETOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemmusle nonamus, c6A3aHHbIE C U3YUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHUE, HAay4yHbIH (hakT, rumnoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaAONIOZICHUE, SKCIEPUMEHT, MOJCIMPOBaHUE, MOJENb, H3MEPEHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEepUTEIbHBIE PUOOPHI, IMPpoBas 1abopaTOpus.

Mamemamuxka: pelieHre CUCTEMbl ypaBHeHHM. JluneiHas QyHKIus,
napabosna, runepboia, ux rpa@ukud U cBoiicTBa. Tpuronomerpudeckue ¢yHKIHUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUYECKOE TOXKIECTBO.
BekTophl M UX IPOEKIIMU Ha OCH KOOPJNHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexanndyeckoe JBHKEHHE B )KUBOU Ipupoae, 1udpdysus, ocMoc,
TEIJIOOOMEH JKUBBIX OPraHM3MOB, TEIJIOBOE 3arps3HEHHME OKpYKarolled cpensl,
yTUIM3anusi OMOOPraHMYECKOro TOIIMBA Uil BBIPAaOOTKH  «TEIUIOBON» U
AJIEKTPOIHEPT UM, IOBEPXHOCTHOE HATSDKEHUE U KAITWJULSIPHBIE SIBJICHUS B IPUPO/IE,
ANIEKTPUYECKUE SIBIICHUS B )KMBOU IPUPOJIE.

Xumun: HACKPETHOE CTPOCHHME BEIECTBA, CTPOEHUE aTOMOB U MOJEKYJ,
MOJIb BEIECTBA, MOJSpHAs Macca, IOJyYeHHE HAHOMAaTepUaJIOB, TEIJIOBHIE
CBOICTBA TBEPABIX TEJI, KUAKOCTEN U Ia3oB, KUJKHE KPHUCTAUIbI, IEKTPUUECKHE
CBOICTBA METAJUIOB, 3JEKTPOJUTHYECKAs AUCCOLUALINS, TaJbBaHNKA, AIEKTPOHHAs
MUKPOCKOIHS.

TI'eocpaghus: BnaxxHOCTH BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoz2ua: npeodbpazoBaHue IBUKEHUN C HMCIOJIB30BAHUEM MEXAHU3MOB,
Y4€T CyYXOro M JKHJIKOIO TpEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIUHU
(KpOHIITENH, pemeéTyaTble KOHCTPYKLMH), HCIOJIb30BAHUE 3aKOHOB COXPAHEHMS
MEXaHUKH B TEXHHUKE (FMPOCKOI, BOJOMET M JPYIHE), ABUIATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOHHa, OBITOBON XOJOJMIBHUK, KOHTUIIMOHEDP, TEXHOJIOTHH
MOJIYYEHHsSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHUCJIE€ HAHOMATEPHAIOB, M
HAaHOTEXHOJIOTHH, 3JIEKTPOCTAaTUYECKasl 3alluTa, 3a3€MJIEHUE 3JIEKTPOIpPHUOOpPOB,
ra3opaspsiiHbIE JIAMIIbI, TOJIYIPOBOAHUKOBBIE IPUOOPHI, T'aJIbBAaHUKA.



11 KVIACC

Paspnen 4. DiaekTpoaMHaMHUKA.

Tema 4. Macnummnoe none.

B3anmoaelcTBUE TMOCTOSHHBIX MAarHATOB M IPOBOJAHUKOB C  TOKOM.
MarautHoe mone. Bextop MarHutHOM uHAaykuuu. [Ipunuun cynepno3unuu
MAarHUWTHBIX NOJEN. JINHUY MarHUTHOW MHIYKLIUH.

MarnuTHoe 1moJjie IpOBOAHUKA C TOKOM (TIPSIMOrO MPOBOJHUKA, KATYIIKUA U
KpYyroBoro BuTka). OneIT DpcTrena.

Cuiia AMmnepa, €€ HanpaBJIE€HUE U MOIYJIb.

Cuiia Jlopenua, €€ HanpaBieHUE U MOJyJb. JIBUYKEHHE 3apsSyKEHHOW YaCTULIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabota cusbl JlopeHnua.

MaruuTtHoe none B BelecTBe. @eppoOMarHeTHKy, rnapa- u JUaMarHeTUKH.

TexHuueckne YCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: IMPUMEHEHNE

IIOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTeP-MYJIbTUMETD,
AIIEKTPOABUTATEND SIKOOH, YCKOPUTEN AJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  WMHAYKIMM ~ MAarHUTHOTO  TOJSL  TOJIOCOBOTO U
10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptuna n1MHMI MarHUTHON MHAYKIMH MOJIS JJIMHHOTO MPSMOr0 TPOBOIHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKU C TOKOM.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGnronenne nBUKEeHUS IMyYKa JIEKTPOHOB B MArHUTHOM TI0JI€.

[TpuHIMIT JEUCTBUSA BJIEKTPOU3MEPUTEIIHLHOTO npudopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO TMOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanne cBOWCTB (eppOMArHETHKOB.

UccnenoBanue neicTBUS MOCTOSSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydenne 3aBUCUMOCTH CUJTbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHJIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazHumnan uHOYKYUs.

SIBrieHne 3JIEKTpOMAarHUTHOM WHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uaaykiud. O C wuHAyKUMH. 3aKOH OHJICKTPOMArHUTHOW wuWHAyKIuu Dapases.
Buxpesoe anekrpuueckoe nose. Toku Dyko.

OJIC mHOyKUMM B NPOBOJHUKE, JIBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJe.



ITpasuno Jlenua.

NunyktuBHocTh. KaTyilika HMHAYKTUBHOCTH B 1IENMM TOCTOSHHOTO TOKA.
SABnenne camonHaykuuu. J/JC caMOMHIYyKIIUH.

DHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTPOMCTBA U TEXHOJOTUUECKUE IMPOIECChl: MHIYKIIMOHHAs
MeYyb, COJICHOMU/I, 3alUTa OT JICKTPU3ALUK TEJ MPU ABUKEHUU B MATHUTHOM TOJIe
3eMiu.

Jemoncmpayuu.

HaGmronenue siBjeHUst 3J1IeKTPOMArHUTHOW UHAYKITUH.

UccnenoBanne 3aBucumoct IDJJC HMHAYKUMHA OT CKOPOCTHM HM3MEHEHUS
MarHUTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tanenne marauTa B aJIOMHUHUEBOM (MEIHON) TpyOe.

SBneHre caMOMHIYKITUH.

Uccnenoranne 3aBucumoctd DJIC caMOMHIYKIIMM OT CKOPOCTH H3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Ornpenenenne NHAYKIUY BUXPEBOTO MArHUTHOTO MOJIS.

HccnenoBanue sIBIEHUS CAMOUHAYKIUU.

COopka Mojienu 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3zpnen 5. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonnyeckue konebanus. Kunemarnueckoe U TUHAMUYECKOE OMHCAHHE.
DHEPreTUYeCcKoe ONMucaHue (3aKOH COXPAaHEHUS MEXaHWUYeCKOW sHepruu). BeiBosa
JUHAMHYECKOTO OMUCAHMS TaPMOHMYECKUX KOJEOAHUM M3 MX SHEPreTUYECKOro U
KUHEMAaTUYECKOTO OMUCAHUS.

Amrmutyna u ¢asza konebanuii. CBs3b aMIUTUTYIbl KOJIEOAHUW HCXOIHOM
BEJTMYHMHBI C aMIUTUTYJaMU KOJIeOaHUi €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m wyactora koneOanwii. [lepwon Mmanbix CBOOOAHBIX KOJeOaHMIA
MareMaTH4eckoro MastHuka. Ilepuon cBOOOAHBIX KOJIEOAHUI MPYKUHHOTO
MasiITHUKA.

[lonsiTue o 3aryxaromux KonedaHusix. BeiHyk1eHHbIE KoeOanus. Pe3onaHc.
Pe3zonancnasa kpuBas. BinusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOAHMUS.

TexHuueckue ycTpoHCTBa U TEXHOJOTHUUYECKUE MPOLECChl: METPOHOM, Yachl,
KaudeJld, My3blKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.



Jemoncmpayuu.

3anuch KoJaeOaTeNbHOrO IBUKECHHUS.

HalGmronenne He3aBUCUMOCTH Meproa MajlbiX KojdeOaHuil rpy3a Ha HUTH OT
AMILIUTYIBL.

HccnenoBanue 3aTyxaromux Kojie0aHUi U 3aBUCUMOCTHU NIEPHOJIa CBOOOTHBIX
KOJI€OAHUI OT COMPOTUBICHUS.

HccnenoBanne koyiebaHMM TIpy3a Ha MACCUBHOM MpYXHHE C IIEJIbIO
dbopmupoBaHus MpeACTaBICHUN 00 UeaTbHOU MOJIETU PY>KUHHOTO MasITHUKA.

3aK0OH COXpaHEHHS YHEPTUH MPU KOJICOAHUSIX TPy3a Ha MPYKUHE.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Ha6monenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue mnepuoga CBOOOJIHBIX KOJEOAHUM HUTSHOTO W MPYKUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB JIBUKEHUS TeJla B X0/€ KojebaHui Ha yIpyrom mojaBece.

N3ydenue NBUXKEHUS HUTSHOTO MasTHUKA.

[Ipeobpa3oBaHue SHEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTY 1Bl 3aTyXaKOIINX KOJICOaHHA.

HccnenoBanne BoIHYKICHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosle Ko1edanusl.

Konebarenbupiit koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHbIE KojeOaHUs B
uaealbHOM KoJjiebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMILTUTY/IBI
3apsjia KOHJEHCATOpa ¢ aMIUTUTYAO0N CUJIBI TOKA B KOJIEOATEILHOM KOHTYE.

3aKOH COXpaHEHUS SHEPTHH B HJICATTLHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromue AIEKTPOMArHUTHBIE KosieOaHus. BoeinyXk1eHHBIE
AIEKTPOMArHUTHBIE KOJIEeOaHUsI.

IlepemenHbl TOK. MOIIHOCTH TEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JICHUCTBYIOIIEE 3HAYCHHE CUJIBI TOKA M HAMPSDKEHUS TPH Pa3TudHon ¢dopme
3aBUCUMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CunHycouJlanbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTU B LIEMH CUHYCOMJAJIBHOIO MEPEMEHHOr0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHC HanpsKeHUN.

WNneanvubiit  Tpanchopmatop. IIpousBoactBo, mnepegaua U mnotpedieHUe
AIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKH TMpU MPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA U TEXHOJOTHUYECKHE IPOLECCHI: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jemoncmpauuu.



CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOAHMUS.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXarOUMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIEKTPOMarHuTHOTO T€HEPATOpa.

BoiHyX/1eHHbIE CUHYCOUAAIbHbIE KOJIEOaHUsI.

Pesucrop, karymka MHIYKTMBHOCTA M KOHAEHCATOP B LENU MNEPEMEHHOIO
TOKA.

Pe3soHanc mnpum mocnenoBaTeNbHOM COEAMHEHWUM PE3UCTOpPA, KaTYLIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

YceTpoiicTBO U IPUHIIUIT IeUCTBUS TpaHcpopmaropa.

Mogenb JIMHUY 3JIEKTPONEPEIaUn.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3yuenue tpancdopmaropa.

HccnenoBanne MEepeMEHHOrO TOKAa Ye€pe3 IOCIEA0BATENbHO COEAUHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HaGnronenue s1eKTpOMarHuTHOr0 pe3oHaHca.

UccnenoBanue paboThl HCTOYHUKOB CBETA B I[EMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMaAZHUMHbBLE 80IHbL.

MexaHnuecKkue BOJIHBI, YCJIOBUSL MX pacnpoctpaHeHus. [lomepeunbsie u
IpOJIoJIbHBIE BOJHBL I[leprol, CKOPOCTh pacHpOCTPAHEHUS W [JIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaKeHHeE, MpeloMieHue, UHTepdepeHuus u
nudpaKIus.

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

[ITymoBoO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3anmHas opreHTanus BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPAXXEHUE,  IPEIIOMIICHHE,
noJisipu3anusi, HHTepdepeHIus u U paKiius.

[IIkana 37€KTpPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[TpuHUMIIBI pagUOCBA3U U TeAEBUICHUS. Pannonokanus.

DNEeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHnueckue ycTpoiicTBA W INPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, pajap, paauonpruéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBYU-meus,
YJIBTPa3BYKOBAsl TUarHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpauuu.

OOpa3oBaHue U pacpOCTPAHEHUE ONEPEYHBIX U ITPOI0IbHBIX BOJIH.



Konebiomeecs Te10 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOTHI KOJICOAHUIA.

HaGmronenne oTpakeHust U MpeIoMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHnu u 1uppakinv MEXaHUMIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IpUMEHEHHE.

HaGmonenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYIOM U
4acTOTOH KoJieOaHuH.

UccnenoBanne  CBOMCTB  JJIGKTPOMArHUTHBIX  BOJIH: OTpakeHHUe,
pesioMJIeHHE, MoJsipu3alus, 1udpakius, nHTepdepeHIus.

O6HapyxeHue nHYPaKpacHOTO U YIbTPAPHUOTIETOBOTO U3ITYUCHH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonHeliHOE pacpoCTpaHEHUE CBETa B OAHOPOJIHOU cpene. JIyu cBera.
To4euyHbIii HICTOYHUK CBETA.

Otpaxxenue cBeTta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxkeHuil B
iockoM 3epkaiie. Cepudeckue 3epkaia.

[Ipenomnenue cera. 3aKOHBI MpEIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTehb
npenoMiieHns. OTHOCUTENbHBIN MOKa3aTeNb MpeaoMiieHus. [[oCTOSHCTBO YaCTOTHI
CBETa M COOTHONIEHWE IJIMH BOJH IpHU IEPEX0/€ MOHOXPOMATUYECKOTO CBETA
yepe3 rpaHully paszena AByX ONTUYECKUX CPE/l.

Xon nyuerr B mpusme. lucriepcus cBera. CIOXHBIA COCTaB 0O€JI0ro CBeETa.
[BeT.

[TomHOE BHYTpeHHEE oTpa)keHue. lIpenenbHblld yroa moJaHOro BHYTPEHHETO
OTpa)KEHUS.

ColOuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
pacCTOSIHME ¥ ONTHYECKas CWJIa TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHHSI TOHKOW C(HEpUYeCKOM JTUH3BI OT €€ TEOMETPHUH U OTHOCHTEIBHOTO
[IOKa3aTessl MPEJIOMIICHHUS.

dopmyna TOHKOM JIMH3BL. Y BEJIMYEHHE, JaBAEMOE JIMH30M.

X0 nyda, NMPOWIEAIIETO JIMH3Y IOJ HPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckord ocu. IlocTpoeHne wu300pakeHW TOYKH W OTpe3Ka MPsIMOA B
COOMPAIOIINX U PACCEUBAIOIINX JTUH3aX U UX CUCTEMAX.

OnTtuueckue mpubopsl. Paspemaromas cnocoOHOCTh. ['11a3 kak onTudeckas
cucrema.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.



BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIeHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTUHE OT JBYX KOTEPEHTHBIX HUCTOYHMKOB. [IpuMepnl KilacCHUECKUX
MHTEP(HEPEHIIMOHHBIX CXEM.

HNudpakmus cBera. JudpakuuoHHas pemérka. YcaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM TMaJEHUU MOHOXPOMATHYECKOrOo CBeTa Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHu4eckre yCTPOMCTBA M TEXHOJOTUYECKHE TIPOILIECCHhl: OYKH, JIYIa,
nepuckor, (GoroanmnapaT, MUKPOCKOIN, MPOEKIIMOHHBIM ammapar, MPOCBETICHUE
ONTHKH, BOJIOKOHHAsI ONTHUKA, TU(PaKIMOHHAS pEIIETKa.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue npeaomMieHUs CBETa.

HaGmroneHne nojHOTro BHYTPEHHETO OTpakeHus. Mojienb CBEeTOBO/IA.

UccnenoBanne XoJa CBETOBBIX IMYYKOB Yepe3 IJIOCKOMAPAIIICIbHYIO
IUTACTUHY U TIPU3MY.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOoNa.

Ha6monenne naTepdepeHinm crera.

HaGmronenne BETOB TOHKHUX TJIEHOK.

HaGmonenue nudpakuum ceera.

N3ydenne nudpakiiMOHHON PEIIETKH.

Ha6monenne nudgpakiinOHHOTO CTIEKTpA.

Hab6mronenune nucnepcuu cBera.

HaGmronenue nmosisipu3anuu cBeTa.

[IpuMeHeHuE NONSIPOUIOB ISl U3YUEHUS MEXaHUYECKUX HAMPSIKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKmuKym.

N3mepenue nokazaresns NpeJoMIeHHUs CTEKIa.

UccnenoBanne 3aBucuMocTH (OKYCHOTO pACCTOSIHHSI OT BelmiecTBa (Ha
pUMepe KUIKUX JTUH3).

N3mepenne hokycHOTO pacCTOSHUS paCCEUBAIOIINX JIHH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 ILUIOCKOTO 3€pKalia U JINH3BI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBaHue TeneCKOMUYECKUX CUCTEM.

Hab6mronenne nudpakimu, nHTEpdEpEHIINN U TTOISPU3AINH CBETA.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUIEKTPHUKA.

N3yuenne uHTepPepeHInN JTa3epHOT0 U3TYUCHUS HA IBYX HIEJISIX.

Habnronenue nucrnepcum.



HaGmronenue u uccnenoBanue AudpakimOHHOTO CIIEKTpA.
HN3mepenne niavMHbl CBETOBOU BOJIHBI.
[TonyueHne criekTpa U3Iy4YEHUs CBETOAMOJA MPHU MOMOUIU TUPPAKIUOHHON

PELIETKHU.
Pa3znesn 6. OcHOBBI cIeMAILHONH TEOPUH OTHOCUTEJIBHOCTH.
['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MeXaHuku.  llocTynartsl

CIIEUAIBHONW TE€OPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai.  lIpeoOGpa3zoBanus  JlopeHia.
VYcnosue mnpuunHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMejjieHUe
BPEMEHH U COKpAIIICHUE JJIUHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MaccChl ¢ SHEPruel U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIBI. DHEPrus
TIOKOSI.

TexHudeckne YCTpONCTBA U TEXHOJIOTMUYECKHE TPOIIECChI: CITYTHUKOBBIC
NPUEMHUKH, YCKOPHUTENH 3aPSKEHHBIX YaCTHII.

YueHnueckuit SKCIePUMEHT, J1a00OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpenesieHne UMITYJIbCa W DHEPTHM  PEIATHUBUCTCKUX  dacTull (IO
dboTorpadusiMm TPEKOB 3apsKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaausm.

PaBHOBecHOE TeruioBoe M3NydeHHE (M3IIydeHHe a0CONIOTHO YEPHOIrO Tena).
3akoH cMemienns Buna. ['nnoresa [1nanka o kBaHTax.

®oTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®oroaddext. Onwitel A. I'. Cronerosa. 3akonsl ¢poTodddekra. YpaBHeHue
OiiamreiHa 11 hotodddexra. «KpacHas rpanuna» horodddexra.

JlaBnenne cBeTa (B YACTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO
MOTJIOMIAONIYI0 W a0COJIOTHO OTpakawinyro moBepxHOcTh). OmbiTer II. H.
JleGenena.

BosiHOoBBIE cBOMCcTBA yacTul. Bomusl ne bpoins. Jlnuna BonaHb! e bpoiis u
pa3mepbl 00JacTH JIOKAIM3alUUU JABWXKYIIeics dactunbl. KopmyckynspHo-
BOJIHOBOH Ayanu3Mm. Judpakius >1eKTpoOHOB Ha KpHUCTALIaX.

Crnemnduka n3mepennii B Mukpomupe. COOTHOIICHHSI HEOMpeaenEéHHOCTEN
I'eiizenOepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOTMYECKHE MPOLECCHI: CIEKTPOMETP,
dotornemeHT, GOTOAATUNK, TYHHENBbHBIM MHUKPOCKOT, COJHEYHas Oatapes,
CBETOJUOI.

Jemoncmpauuu.

®oTo3dPeKT HA YCTAHOBKE C IIMHKOBOM TUIACTUHOM.

NccnenoBanue 3akoHOB BHelIHET0 GoTo3ddexra.



UccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHHS  MHOJYIIPOBOJHUKOB  OT
OCBENIEHHOCTH.

Cseronuon.
Conneunas Oartapesi.
Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.
Hccnenosanue Goropesucropa.
N3mepenue nocrosinuoi [Inanka Ha ocHOBe uccienoBanus ¢hotoddexra.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOJIMO]T OT HAMPSIAKEHUS.
Tema 2. @u3zuxa amoma.
OnbITHl MO HKCCIIENOBAaHMUIO CTPOCHMS aroma. llnaHerapnass Mojnenbp atoma
Pezepdopna.
[Toctynarel bopa. U3znydyenue u norjiomerue (GOTOHOB MPH MEPEXOAe aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTOil.
Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTrUH aTOMa BOJOPOJA.
CnoHTaHHOE M BBIHYXJEHHOE U3NlyueHue ceerta. Jlazep.
TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOUECChl: CHEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMIBIOTED.
Jemoncmpayuu.
Mogens onsita Pesepdopaa.
HaGmonenne nuHeM4aThIX CIIEKTPOB.
VY CTpoiCcTBO U AEHCTBHE CUETUNKA MOHU3UPYIOIINX YACTHII.
Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.
HaGmonenne nmuHeM4aToro crekTpa.
HccnenoBanue CreKTpa pa3pe’KEHHOr0 aTOMapHOTO BOJIOPOJia U U3MEPEHUE
nocTostHHOM PunGepra.
Tema 3. Qu3zuxka amomHo20 A0pa u 3J1eMEeHMAPHBLIX YACHUY,.
Hyxnonnast mozxens siapa [eiizenbepra—MBanenko. 3apsn siapa. MaccoBoe
yucio sapa. M3oromsl.
PanunoaktuBHOCTh. Anb(da-pacnan. ONEKTPOHHBI U TO3UTPOHHBIN OeTa-
pacnaz. ['amma-usnydeHue.
3aKOH pPaJMOAKTUBHOIO pacnaaa. PagnoakTUBHBIE H30TOIBI B IPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4YeHHUs. BiusHue paJvOaKTUBHOCTH HA KHUBBIC
opranu3Mebl. EcrectBennsii GoH uzmydenus. JlosumeTtpus.
DHeprus CBsI3U HYKJIOHOB B sifipe. S nepHblie cuibl. [edext maccsl saapa.
SAnepubie peakiuu. [enenne u cuntes saep. Anepasie peaktopsl. [Ipodaemsr
YOpaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE aCMEKThl Pa3BUTHS
SAIEPHON IHEPrETUKHU.
Metozbl perucTpaluy U UCCIIEI0BAHUS DIIEMEHTAPHBIX YACTHII.



OyHIaMEHTaJIbHbIE B3aUMOJACUCTBUS. bDapvOHBI, ME30HBI H JICNTOHBI.
[IpencraBnenne o CtanaapTHOM Mojenu. KBapk-rimtooHHas MOAENb aJpOHOB.

O®usuka 3a npeaenamu CTaHIApTHOW Mojenu. TEéMmHas Marepuss U TEMHas
SHEprus.

EnuncTBO u3nyueckoi KapTUHBI MUpA.

TexHUYeCKHe yCTPOMCTBA U TEXHOJOTMYECKHUE MTPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, saepHbli peakTop, TEPMOSJAEpPHBIA peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue painoakTUBHOTO (OHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenne normomeHus: 6eTa-4acTUIl aTFOMUHUEM.

Pa3znen 8. DineMeHTHI ACTPOHOMUM U ACTPO(PU3UKH.

DTtansl pa3BUTHUS acCTpoHOMUU. [IpuKiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3HKKA Uil OOBSICHEHUS MPHUPOJIBI
KOCMHUYECKUX OOBEKTOB.

MeTtonbl acTpoHOMHUYECKUX ucciegoBaHuii. COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIBI, PAJIMOTENIECKOITbI, BHEATMOC(HEpHAst aCTPOHOMUS.

Bun 3Bé3gHoro neba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
IBUYKEHHUE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. McTounnk sHepruu ConHIa U 3BE3.

3BE311bI, X OCHOBHBIE XapaKTEPUCTUKU. [lnarpamMmma «CreKTpabHBIN KJIacc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTb» MJIA 3BE3] TIJIaBHOW IOCIIEIOBATEIBHOCTH. BHYTpeHHee CTpOoeHHE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Botounn CoiHLa U
3BE3/. DTanbl KU3HU 3BE3I.

Muineunbiii I[lyts — Hama I'amaktuka. Ilonmoxxenue u aBwkenue CoJiHIIA B
lN'anaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBazapsl. YEpHBIE OBIPBI B SApax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa66ia. Paz0eranue rajakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. MeTtaranaktuka.

Hepeménnpie npoOaeMbl aCTpPOHOMUH.

Yuenuueckue naoniooenua.

HaGmronennst 3B€3qHOT0 HEOa HEBOOPYXKEHHBIM TJIa30M C MCTOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIIOKESHUN JIJIST OTIPE/ICTICHUS TTOJIOKECHHSI HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO03Be3qus CEeBEpHOTO MOJylIapus U SpPKUe
3BE3MBI.



HaGmionenust B Teneckon JIyHbl, TIUIaHET, TYMAaHHOCTEH U 3BE3IHBIX
CKOIUICHUM.

Du3HYeCKU NPAKTHKYM.

CnocoObl n3MepeHus: PU3NUECKUX BEIMYMH C UCIOJIB30BAHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIHHBIX MTPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOJIOTHBIE M OTHOCUTEINIbHBIE OTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BEIIUYUH.
OneHka rpaHul] HOTPENTHOCTEN.

[IpoBeneHue KOCBEHHBIX HU3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3nuecKknX BEJIMYMH, MPOBEpPKa MNPEJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMCAaHHBIX B  TEMATHYECKUX  pa3fenax «YUYEeHHYECKHMH  DIKCIIEpUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

Oo6o01maromuiee NOBTOPEHHUE.

O6o00uIeHne U cucTeMaTH3alus CoJepKaHUs pa3liesoB Kypca «MexaHukay,
«MonexynspHas Gu3nKa U TEPMOJUHAMUKAY, «DNEKTpoauHaMuKay, «Konebanus
U BOJHBI», «OCHOBBI CHELUUAJIBbHOW TEOPUHM OTHOCUTEIBHOCTH», «KBaHTOBas
buznkay, « 3EMEHThl ACTPOHOMHUHU U aCTPOPUIUKIY.

Ponb Qu3ukm U acTpoHOMHMM B DSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUH B COBPEMEHHOM HAay4HOM KapTUHE MUpA, 3HAUCHUE ONUCATEIIbHOM,
CUCTEMATH3UpYIOLIeld,  OOBSICHUTEILHOW W  MPOTHOCTUYECKOM  (PyHKIIMIMA
¢duznueckoi Teopuu, poisib GU3NUECKON TEOpUuU B (OPMUPOBAHUH MTPEICTABICHUIN
0 ¢u3MUecKOr KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJCTABICHUN O IIPUPOLE.

MexnpeaMeTHbIE CBS3H.

N3yuenne kypca ¢Qusuku yriayonéHHoro ypoBHs B 11 kiacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3EU C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosinpeomemmnboie noHamua, C6A3AHHbIE C U3YUECHUECM MEMOO008 HAYUHO20
nO3HAHUA: SBIICHWUE, HAay4YHbIH (HakT, Tumoresa, (puU3mMveckas BEIWUMHA, 3aKOH,
TEOopus, HAONIOACHUE, SKCIEPUMEHT, MOJACINPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHU, U3MEPUTETbHBIE PUOOPHI, IU(PpPOBas TaOOpaATOPHSI.

Mamemamuka: pelwieHHWE CUCTEMbl ypaBHEHUU. TPUTOHOMETPUYECKHUE
(GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMH HA OCU KOOPJAHUHAT, CIIOKEHHE BEKTOPOB.
[IpousBomHbie 3nMeMeHTapHBIX (QyHKIUH. [Ipu3Haku mnom00WsT TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIONIA N TIIOCKUX (puryp u 00bEéMa Ted.

Buonozua: >nextpuueckue SIBICHUS B KUBOW MpuUpOAe, KojeOaTelbHbIe
IBW)KEHUS B JKMBOM MPUPOAE, DSKOJIOTMYECKHE PHUCKA NPU MPOU3BOJICTBE
DIEKTPOIHEPTHH,  DJIEKTPOMAarHWTHOE  3arpsA3HEHHE  OKPYXAWIIEW  Cpensl,



YIBTPA3BYKOBasl JUArHOCTMKAa B MEJIUIMHE, ONTUYECKUE SIBICHUS B IKUBOU
IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS! CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKOM pEIIETKH, CIEKTPaJbHBIMI
aHaJIu3.

I'eocpagpua: marHuTHbBIE TIONIOCA 3€MJIM, 3aJIEKW MArHATHBIX  pYA,
dboToCchEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE ITOCTOSIHHBIX MAarHWTOB, 3JIEKTPOMATrHHUTOB,
ANeKTpoABUraTeNlb SIkoOu, reHepaTop NMEePeMEHHOTO TOKa, MHAYKIIMOHHAs IeYb,
JVUHUU 3JIEKTpONEpeaay, 31EKTPOJABUTATEND, paaap, paAUONPUEMHHK, TEIEBU30DP,
anteHHa, Tteiedon, CBY-meub, ynbTpa3ByKoBas JUMAarHOCTUKa B TEXHUKE,
NPOEKIMOHHBIN anmnapart, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapesi, CIlyTHUKOBbIE
NPUEMHHUKHY, IAEPHAS SHEPTETUKA U DKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHUA.

IINIAHUPYEMBIE PE3VJBbBTATHBI OCBOEHHA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILIETI'O
OBPA3OBAHUAINYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJabTAaThl OCBOCHHUs ydeOHOro mpenmera «Duznka»
JOJDKHBI OTPa’KaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTALMW, TO3UTHUBHBIX BHYTPEHHUX  YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IICHHOCTSIM POCCHUICKOTO OOIIeCTBa, pPACHIMPEHHUE >KU3HEHHOTO
OIBITa W ONBITA JEATEIBHOCTH B TPOIECCE PEaTU3allid OCHOBHBIX HaIpaBICHHM
BOCIIUTATEIILHOMN IEITEILHOCTH, B TOM YHCJIE B YACTH:

rPa’kIaHCKOr0 BOCTIUTAHUS:

e Cc(OpMUPOBAHHOCTH TPAKIAHCKOW  TMO3UIMUU  OOydYalomerocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO WICHA POCCHIICKOTO O0IIECTBa;

e TMPUHATHE TPAAUIMOHHBIX OOIICYETOBEYECKUX T'yMAHUCTHUYECKUX M
JEMOKPATHUYECKUX [IEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmiecTBa, y4YacTBOBaTH B CaMOYIpPaBICHMHM B 00pa3oBaTEIbHOU
OpraHu3allny;

e YMEHHE B3aUMOJICHCTBOBATH C  COIUAIBHBIMA  HWHCTHTYTAaMH B
COOTBETCTBHH C UX (YHKIUSIMH U Ha3HAYCHHUEM;

e TOTOBHOCTH K TYMaHHTAPHOUH M BOJOHTEPCKOU JIEATEITLHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHMS



e cpOpMHUPOBAHHOCTH POCCUNCKOU TpakKIAHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA,;

e IICHHOCTHOE OTHOILICHUE K TOCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

e Cc(pOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS;

e CIOCOOHOCThH OIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B ICATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOECHUE YCTOMYUBOTO OYIyIIErO.

3CTETHYECKOT0 BOCITUTAHUS:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKJIIOYAs OCTETUKY HAY4YHOTO
TBOPYECTBA, MIPUCYIIETO (HU3NUECKOUN HAyKe.

TPYAOBOT0 BOCIIUTAHUSA:

e HHTEpPEC K pa3auyHbIM chepam npodecCuoHaIbHON AeATEILHOCTH, B TOM
YUCJ€ CBS3aHHBIM ¢ (U3HKOW W TEXHUKOM, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyayiiei mpodeccun U pean30BbIBaTh COOCTBEHHBIE
YKW3HCHHbBIC TUIAHBI;

e TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHMIO M CamMOOOpa30BaHUIO B
00nacTi GU3HUKHU Ha NPOTSHKEHUU BCEH KU3HU.

IKOJIOTNY€eCKOT0 BOCTIMTAHUSA:

e Cc(hOpMUPOBAHHOCTH SKOJOTUYECKON KYJIbTYpPbI, OCO3HAHUE TJIOOAIBHOTO
XapakTepa IKOJIOTHYECKUX MpolIieM;

e IUIAHUPOBAHUE MU OCYUIECCTBICHUE JCUCTBUUA B OKPYKAIOIIEH Cpelie Ha
OCHOBE 3HaHM LEJIEH YCTOMYUBOTO PA3BUTHUSA YEJIOBECUECTBA;

e pACIIMPEHUE ONbITa ACATEIBHOCTH IKOJOTHYECKON HAIpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3UKE.

LEHHOCTH HAYYHOI'0 O3HAHMS:

e c(hopMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UYECKON HAYKH;

e OCO3HAHME ILIEHHOCTH HAy4YHOW JAEATEIIbHOCTU, T'OTOBHOCTH B MPOLECCE
U3y4eHHUs] (DU3UKH OCYIIECTBISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh MHANBUIYAJIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE TeHCTBUSA
ba3oBble JJoruyeckue JqelcTBUA:
e CaMOCTOATENBHO (OPMYJIUPOBATH U  aAKTyaJIU3HPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;



OTIpENeNSITh MENN ACATSIBPHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH WX
TOCTHIKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TIPOTHBOPEUYUS B pacCMaTpUBAEMBIX
(U3HYECKUX SIBIICHUSX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHAIbHBIX K HEMAaTepHATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIBHOCTh, OIIEHUBATH COOTBETCTBUC
PE3YJIBTATOB MEJISIM, OIICHUBATh PUCKHU MOCJICICTBHIA JIEATCILHOCTH;
KOOPJIUHUPOBATh M  BBIIOJHATH pabOTy B  YCIOBHSX PEalbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

BJIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KITFOYCBBIMHU MOHATUSIMU M METOJIAMHU
(bu3HUeCKON HAYKH;

BJIQJICTh  HABBIKAMH  y4eOHO-HCCIICIOBATEILCKOH M TPOCKTHOU
JEATENBPHOCTH B 001acTH (DU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCJILHOMY TIOMCKY METOJIOB pEIICHHS 3a1ad  (PU3NYECKOTO
coJiepKaHus, IPUMECHCHHIO Pa3JIMYHBIX METOO0B ITO3HAHMUS;

BIAJIETh BHUAAMH JCSITEIHLHOCTH [0 TOJTYYCHHIO HOBOTO 3HAHHS, €r0
MHTEPIpETaIllii, TPeoOpa30BaHUIO U MPUMEHEHHIO B Pa3IMUHBIX YIeOHBIX
CUTYaIlUsX, B TOM YHCJIe MPH CO3JaHWU YYEeOHBIX MPOEKTOB B 00JIACTH
[1)76370 478

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaIM3WpPOBATh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peIIeHUs, HaXOJAWTh AapryMEHTBI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHUM, 3a]aBaTh MapaMeTpbl U KPUTCPUHU
peleHus;

aHAJIM3UPOBATh IIOJIYYCHHBIC B XOJIE PEIICHUS 3aJa4d pe3yJbTaThl,
KPUTHUYECKHU OIEHUBATH X JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCIIOBUSX;

CTaBUTh W (POpPMYNIHpPOBaTH COOCTBEHHBIE 3a/ladyd B 00pPa30BATEIHHOU
JESITETbHOCTH, B TOM YUCJIE MPU U3YUYEHUU (HU3UKY;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUA MO0 (U3NKE B TMPAKTHYECKYI O00JIaCTh
KU3ZHEEATETHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;
BBIIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOIXOIBI M PEIICHUS;
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ unpopmaumeii:



BJa/IeTh HAaBbIKAMHU MOJY4YeHUs HUHQOpMaUuu (PU3NYECKOTO COAEpKaHUs
13 UCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSITENBHO OCYLIECTBISATH IOWCK,
aHalM3, CHCTEMATHU3alMI0 M HHTEPHpPETalni0 HH(MOpPMALUU Pa3IUYHBIX
BUJIOB U (JOPM MPEACTABIICHHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OPMALIUU;

UCIIOJIb30BaTh CpeACTBAa HMHOOPMAIMOHHBIX M KOMMYHHKAaIIMOHHBIX
TEXHOJIOTUM B  PEUIEHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJECHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, THUTHUEHBbI, pecypcocOepexeHusi, MpaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCThI (PU3MUECKOr0 COJAEPKaHMUS B PA3IMUHBIX (popmaTax c
yu4€TOM Ha3HAYeHUs HMHQPOpMalUM U 1IeJIeBOM ayJuTOpUH, BbIOHMpas
ONTUMAJIbHYIO (POPMY MpeACTaBICHUS U BU3YATH3ALIUU.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYHIIECTBJISITH OOIllEHHEe Ha Yypokax (U3MKA U BO BHEYPOUHOMU
NEATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallUi © CMAr4arhb
KOH(JITUKTHI;

Pa3BEPHYTO M JOTUYHO W3JIaraTh CBOIO TOUKY 3PEHUS C HUCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh W HCHOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW M
UHAUBUAYaTBHON paboThI;

BBIOMpATh TEMATHKY W METOJbI COBMECTHBIX JEUCTBUH C yu€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH Ka)K0T0 WieHa KOJUIEKTUBA;

OpUHUMATh L€IM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH U
KOOPIAMHUPOBATh JCHCTBHS N0 €€ JOCTHKEHHMIO: COCTaBIISITh IUJIaH
NEHUCTBHM, pactpeiessiTh POJIM C YI€TOM MHEHHIM Y9aCTHHKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOM paboTHI;

OLICHUBATh KAa4e€CTBO CBOETO BKJIAJAa M KaXJOTO y4YaCTHHKAa KOMaHJIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE MPOEKTHI, OLEHWBATh WAEU C ITO3ULIMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh NO3UTHUBHOE CTPATETHMYECKOE IOBEACHHUE B Pa3JIMYHBIX
CUTyallusiX, TMPOSIBISITh  TBOPUYECTBO HW  BOOOpakeHHWE,  OBIThH
VHULIMATUBHBIM.

PeryjJsiTUBHBbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuszanus:



CaMOCTOSATEIBHO  OCYLIECTBIIATH IIO3HABATEIBHYIO  JIEATEIBHOCTh B
o0nacTd (U3MKKM M aCTPOHOMHH, BBISIBIATH NpPOOJIEMBI, CTaBUTh U
(dopMynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTEIBbHO COCTABIATH IIJIAH PEIICHUS PACYETHBIX U KaY€CTBEHHBIX
3a/lay, TUIaH BBIMOJHEHUS! MPAKTUYECKON palboThl C YYETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANIOUTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacliMpATb paMKH  y4yeOHOro mpeIMeTra Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

JenaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbD 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO JSPYAUIMH B 00JacTU
(Gu3HMKHN, MOCTOSHHO MOBBINIATH CBOW 0OOpA30BATENIbHBIM M KYJIBTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTbD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIENISM;

BJIAJ€Th HaBBIKAMU I[IO3HABaTEIbHOW pedliekcuu Kak OCO3HAaHHS
COBEPILIAEMBIX JIEMCTBUIN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U
OCHOBAHMU;

UCIIONIB30BaTh TPUEMBI pedIIeKCUU I OIEHKH CUTyallud, BhIOOpa
BEPHOT'O PEIICHUS;

yMETh OLICHUBAaTh PUCKH UM CBOECBPEMEHHO INMPUHUMATh PELICHUS IO HX
CHHIKECHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHl JPYTrUX MpU aHAJIU3€ Pe3yJIbTAaTOB
JIeSITEIILHOCTH;

MPUHUMAThH ceO0s1, MOHUMAas CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apryMEHTBhl JPYTMX IpPU aHaIU3€ pEe3yJIbTaTOB
JIEATSIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA ONTHOKH.

B nmponecce nocTvKEHHST TUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOrPaMMBI IO
bu3mke 1T YpOBHS CpeaHero oOmero oOpa3oBaHHs Y  OOyYarOIIHXCS

COBEPIICHCTBYETCS IMOIMOHAIIbHBIN WUHTEJUICKT, IpeIIoJIararoInui
c(hOpMHPOBAHHOCTH:
e CaMOCO3HAHUS,  BKJIIOYAMOMIETO  CIOCOOHOCTh  IOHUMAaTh  CBOE

AMOILMOHAIBHOE COCTOSIHUE, BUJETh HAIMPABJICHUS pa3BUTHSI COOCTBEHHOM
AMOIMOHAILHOM c(epbl, OBITh YBEPEHHBIM B ce0€;



CaMOpETryJIMPOBaHKs, BKIIOYAIOIIEr0 CaMOKOHTPOJIb, YMEHUE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEAEHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
SMOIIMOHAJIBHBIM HU3MEHEHUSIM U TMPOSIBISATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALIMU, BKIFOYAIOIIEH CTPEMIICHUE K JOCTHIKEHUIO LIEIIN
U yClexy, ONTUMU3M, HUHULIMATUBHOCTb, YMEHUE JCHCTBOBATH, UCXOIs U3
CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIONIEH  CIMOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JpPYIMX, YUYUTHIBATH €ro IMpH OCYIIECTBICHUU OOILECHHUS,
CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh  BBICTPauBaTh
OTHOWIEHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, NPOSBIATH HHTEpPEC U
paspemniatb KOHGIUKTHIL.

ITPEAMETHBIE PE3VYIJIBTATBI

K konmy oOydenuss B 10 knacce mpenaMeTHBbIE Pe3yibTaThl Ha YriayOJE€HHOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJOTMYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM H JITHYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3UKU B COBPEMEHHOW Hay4YHOU KapTHHE MHPA,
3HAUEHHE OIUCATEIBHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENHbHON U
IPOTHOCTUYECKOW  (YHKIMH  (QU3MUeCKON Teopuu —  MEXaHUKH,
MOJIEKYJISIpHON (DU3UKH M TEPMOJUHAMHKH, POJIb (PU3NYECKONH TEOpUHU B
dbopMupoBaHUH MPEACTABICHUHN 0 PU3NUECKON KapTHHE MDA,

paznuyaTh YCJIOBHS TNPUMEHMMOCTH Mojelel (u3audeckux Ten u
IPOIIECCOB (SIBJICHUM): WHEpIMaIbHasg CUCTEMa OTCYETa, aOCOJIFOTHO
TBEPAOE TENO, MarepuajdbHash TOYKAa, PABHOYCKOPEHHOE JIBH)KCHHE,
cBOOOJHOE TmTajeHWe, alCONIOTHO yrpyras aedopMaius, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYIIPYroe CTOJKHOBEHHSI, MOJICTH Ta3a, KUIKOCTH
U TBEPAOTO (KPUCTAIUIMYECKOTO) Tela, UeadbHbIA Ta3, TOUCYHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUYECKOE T10JIE;

paznuyatrh yclIoOBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, TTOHMMATh BCEOOIMIA XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIOJIH30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHWYECKHE TIPOILECCHl W SIBIICHUSA,
WCITIOJIb3YysI OCHOBHBIC TIOJIOKECHHS U 3aKOHBI MEXaHUKH (OTHOCUTEITHHOCTD
MEXaHUYECKOTO JBMKCHHS, (OPMYyJIbl KUHEMATHKA PaBHOYCKOPEHHOTO
JIBWKEHUS, TpeoOpa3oBaHus [amumiess IS CKOPOCTH W TIEPEMEIICHHS,



3akOHbl HpIOTOHA, TIpUHOUN  OTHOCUTENBHOCTH ['anmuies, 3aKoH
BCEMUPHOIO TATOTEHHMSI, 3aKOHbI COXPAHEHUSI UMIYJIbCA U MEXaHUYECKOU
SHEPIruM, CBsI3b PabOThl CUJIBI C HU3MEHEHHUEM MEXaHHMYECKOM SHEpruw,
yCIIOBUS paBHOBECHsT TBEPAOro Tena), NPH HTOM HCIOJIL30BaTh
MaTeMaTU4eCKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: IpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHHS WMITYJbca U
MEXaHMYECKOU YHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aQHAJIM3UPOBATH U OOBSICHATH TEIUIOBBIC MPOLIECCHl U SIBJICHUS, UCIIOJIb3YS
ocHoBHbIe TmojokeHUsT MKT u 3akoHBl MOJEKyIsIpHON (QU3NKU U
TEpMOJAMHAMUKHU (CBSI3b  JIABJICHUS MJAEAJIBLHOTO Ta3a Co CpeaHei
KMHETUYECKOM SHEPrueil TEIJIOBOr0 ABMXKEHUS M KOHIICHTpalHUEll ero
MOJIEKYJ, CBSI3b TEMIEpPATyphl BEIIECTBA CO CPEIHEH KHUHETUYECKOU
SHEpPrueu TEMIOBOTO JABUXKEHUS €ro 4acCTHll, CBSA3b JABJICHUS UACATIBLHOIO
raza ¢ KOHIEHTpPAIMEd MOJIEKYJI W €ro TeMIIepaTypol, YypaBHEHUE
MenneneeBa—Knamneipona, TmEpBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHHs PHEPIHH B TEIUIOBBIX MPOIECCax), MPU ATOM HCIOIb30BaTh
MaTeMaTHU4eCcKoe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IPUMEHUMOCTH ypaBHeHUsI MeHieneeBa—KianeipoHa;

aHANIM3UPOBATh M OOBSACHATH DIEKTPUUYECKUE SBJICHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU (3aKOH COXpPAaHECHUS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIUAJIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHLHUI CYNEPHO3ULNHN DIIEKTPHUUECKUX
NOJIEHM, TPHU 3TOM YyKa3blBas YCJIOBHUS NMPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHOIIEHHUA: 3aKOHbI OMa i ydacTka
uenu W Uil 3aMKHYTOM 3JIEKTPUYECKOW 1enu, 3akoH J[xoyma—JleHna,
npasuia Kupxroda, 3akonsr @apajest 1is dJeKTpoIn3a);

ONMHCHIBATh (DU3UYECKHE TPOLECCHl W SBICHUS, HMCIOIb3YS BEIMYHHBI:
IIEPEMELIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, JAaBJICHUE, IIOTCHIMAJIbHAS JHEpPrus, KUHETUYECKas
SHEPrUs, MEXaHWYECKash SHEPrus, padoTa CUIIbI, IIEHTPOCTPEMUTEIHHOE
YCKOPEHHME, CHJIA TSKECTH, CUJIa YNPYrOCTH, CWJIA TPEHHUS, MOLIHOCTB,
SHEpPrus B3aWMOJECUCTBUA Tena ¢ 3emu€éil BOMM3M €€ MOBEPXHOCTH,
SHEprus ymnpyrod gedopMmarnivi MPYKUHBL, KOJIMYECTBO TEIUJIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTra B TEPMOJAWHAMUKE, BHYTPCHHSS
SHEPIrusl HJACATBHOTO OJAHOATOMHOIO rasza, paboTa HJealbHOIo Tasa,
OTHOCUTEJIbHAsA BIIAXKHOCTh Bo3ayxa, KIIJ[ wpeansHOro TteminoBoro
JBUTATEJNS; IEKTPUUECKOE MOJIC, HANPSXKEHHOCTD AIEKTPUYECKOTO MOJIA,
HaNpsDKEHHOCTh TIOJIST TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B



BaKyyM€ H B JHAJEKTPUKE, TOTCHIMAT 3JIEKTPOCTATHYECKOTO TIOJIA,
Pa3HOCTh  TOTEHIIMANOB,  DJICKTPOABMIKYIAs  CWJIa, CHJIa  TOKa,
HalpsHKCHWE, MOIIMHOCTh TOKA, OJJICKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTHBIICHWE ydYacTKa IEMU C TOCIEAOBATECIBHBIM H
napaiyIeIbHBIM COCTUHEHUEM PE3UCTOPOB, SHEPTHS ICKTPHUUECKOTO TIOJIS
KOHJICHCATOPa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
MEXaHHYECKOE JBWKCHHUE, TEIUIOBOC [IBIDKCHWE YACTHII BEIIECTBa,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE IBIKEHUE, nuddy3us, ucrnapeHue,
KUATICHUE W KOHJICHCAIVS, TUTABJICHUE M KPUCTAJLTN3AIIHSI, HATIPABICHHOCTD
TEIUIONIEPEayuH, JIECKTPU3ANMS TEJ, SKBHUIIOTCHIIMATLHOCTh TOBEPXHOCTH
3apsHKEHHOTO TIPOBOTHUKA;

IPOBOJUTH UCCIICTOBAHKME 3aBUCUMOCTH OJTHON (PH3NYECKON BETMYUHBI OT
JAPYrod ¢  HUCHOJB30BAaHUEM  MPSAMBIX  HM3MEPCHUH, TIPH  ITOM
KOHCTPYHPOBaTh YCTAHOBKY, (HKCUPOBATH PE3yIbTaThl MOJYYCHHOU
3aBUCUMOCTH (DU3HYECKMX BCJIMYMH B BHJE TpapuKoB ¢ Y4ETOM
a0COJTIOTHBIX MOTPEITHOCTEH U3MEPEHHUH, JIeIaTh BBIBOJIBI IO pe3yJbTaTaM
UCCJICIOBAHUS,

IPOBOAUTh KOCBEHHbIE H3MEPEHHs] (U3MYECKUX BEJIMYMH, IPU HTOM
BbIOMpATh ONTHUMANIbHBIN METOJ HM3MEPEHHs, OIEHUBATH aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTHU MPSMBIX U KOCBEHHBIX H3MEPEHUH;
IPOBOAMUTH OTBITHI MO MPOBEPKE MPEASIOKEHHONW TUMOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYCHHBIE PE3yNbTAaThl W JeNaTh BBIBOJ O CTaTyce MPeaIOKEHHOU
TUTOTE3bI;

coOmro1aTh paBmiia 0€30MaCHOTO TPY/Ja MPH MPOBEACHUHN HCCIEIOBAHUN
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, IpakTUKymMa W  y4eOHO-
UCCIIEIOBATEILCKOM M TIPOSKTHOW JESATEIBHOCTH C HCIOIh30BAHUEM
U3MEPUTETBHBIX YCTPOICTB U J1a0OPaTOPHOTO 00OPYIOBaAHHS;

peumaTte pacyETHBIE 3aJadyd C SBHO 33JaHHOM M HESIBHO 3aJaHHOMN
duznueckol MoJeIbI0: HA OCHOBAaHWW aHAIW3a YCIOBUS OOOCHOBBIBATH
BBIOOp (u3Mueckoil MojaenH, OTBeUaroliel TpeOOBaHUSAM  3ajayd,
OpPUMEHSITh  (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJAThl
du3nuecknx TEOpUH MPH WCTOIB30BAHMM MAaTEMAaTUYECKHX METOJ0B
pElIeHus 3a/1a4, MPOBOUThH PACUYEThl HA OCHOBAHWY MMEIONTUXCS JaHHBIX,
aHAMM3UPOBATH PE3YNbTaThl W KOPPEKTUPOBATH METOIBI PEIICHHS C
y4€TOM TIOJTYYCHHBIX PE3yJTbTaTOB;

pemath KadyecTBEHHBIC 3aJaud, TpeOylomue MPUMEHEHUS 3HAHWA W3
Pa3HBIX pa3fenoB Kypca (GU3MKH, a TAaKKE UHTETPAIMHA 3HAHUHN U3 JIPYTUX



MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAWBATh JIOTUYECKYIO
LEMOYKY PacCy>XJI€HU! ¢ OMOPOIl Ha U3YUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (pU3MYECKHUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHMS I OOBSICHEHUS OCHOBHBIX
OPUHLIMIIOB pabOThl U3MEPUTENbHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJIOTHYECKUX MPOILECCOB;

OPUBOJIUTH MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE MPOIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATH U OIIEHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOICTBEHHON
NEeSTENbHOCTH 4YeJIOBEKa, CBS3aHHOW € (DU3MYECKUMHU TMPOLIECCAMH, C
NO3UIUHI HKOJIOTHYECKO 0€30IacHOCTH, MPEACTABICHUH O pallMOHAIBHOM
IPUPOIOIIOIH30BAHNH, A TAKXKE PAa3yMHOM HCIIOJIb30BAaHUU JOCTHXKEHUN
HAyKd M TEXHOJOTMH i JajdbHEHIIero pa3BUTHS YEJIOBEYECKOTO
00I1IeCTBa;

NPUMEHSTh pa3iudHble CIOCOObI paboThl ¢ MHpOpMaNUel (PU3NIECKOTO
collepKaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJOTUH, TIPU STOM HCIOJIb30BaTh COBPEMEHHBIE HH(OpPMAIMOHHBIC
TEXHOJIOTUM JJI TIOHUCKA, NepepadOTKHM U NpeabsBICHUS Y4eOHOM u
Hay4YHO-TIOMYJIIPHON MH(pOpMaluy, CTPYKTYPUPOBAHUS U UHTEPIPETALUU
UHpOpMAIK, IOJYyYEHHOW M3 pa3IMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3UpPOBaTh  MOJy4YaeMyr  MH(OpMalMi©O M OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HaHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA UH(POpMAIH;

HPOSIBIISTH OpraHU3allIOHHBIE u NO3HaBaTEJIbHbIE yMEHUs
CaMOCTOSITEJILHOTO ~ MPHOOpETEeHUs HOBBIX 3HAHUHM B  Ipoliecce
BBITIOJIHEHHUS TPOEKTHBIX U YUYEOHO-HCCIEA0BATENbCKUX PadoT;

paboTaTh B TpyMNIe C MCIOJIHEHWEM pa3IMYHBIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAllMOHAIBHO PaclpeAesiTh AESITeIbHOCTh
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OLICHUBATh BKJIAJ KAXKIOTO M3
YYaCTHHUKOB T'PYIIIbI B pEIICHUE pacCMaTpUBaeMoOi POOIIeMbl;

OPOSIBIATH MOTHBALMIO K Oynyliel npodecCHOoHaIbHON AEITEIbHOCTH 110
CHEHMATBHOCTAM (PU3UKO-TEXHUUECKOTO POpUIIs.

K koniy oOyuenuss B 11 knacce mpeiaMeTHbIE Pe3ysibTaThl Ha YriayOJE€HHOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

NOHUMAaTh podab (QU3UKK B DKOHOMUYECKOW, TEXHOJIOTHYECKO,
COIIMATIBHOM M 3TUYECKOU cdepax NesITeIbHOCTH YeJI0BeKa, pOJib U MECTO
GU3UKM B COBPEMEHHOW HAy4YHOM KapTHMHE MHUpPA, POJIb ACTPOHOMHUHU B
MPAKTUYECKOM  JEITEIbHOCTH YEJOBEKAa W JAJbHEWIIEM HAay4YHO-



TEXHUYECKOM Pa3BUTHUH, 3HAUEHUE OMUCATENbHON, CHCTEMATU3UPYIOLLIEH,
OOBSCHUTEIBHON M MPOTHOCTUYECKON (yHKUMU (PU3MYECKOil Teopuu —
ANEKTPOANHAMUKH, CIEHUATILHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢u3uku, poab (GU3NUECKON TEOpUU B (POPMUPOBAHUU MPEACTABICHUN O
(¢u3znueckol KapTUHE MHpa, MeCTO (PU3UUYECKOW KapTUHBI MUpa B 001IEeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUIN O IPUPOJE;
paznuyarh YCJIOBHMS NPUMEHUMOCTH Mofened (usndyeckux Tea U
OPOLECCOB (SBJICHUN): OJHOPOAHOE DJIEKTPUUYECKOE U OJHOPOIHOE
MarHUTHOE TOJIsl, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUUECKUN MasiTHUK,
UJCAIbHBIA TMPYKUHHBI MasTHUK, TAPMOHUYECKUE BOJIHBI, WJCATbHBIN
Kosie0aTenbHbIM KOHTYp, TOHKas JIMH3a, MOJIeNIel aToMa, aTOMHOTO si/ipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyarh yclioBUsA (TpaHULbl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIMNA XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJEKTPOMATHUTHBIE MPOLECCHl U SBICHHUS,
UCIIOJIb3YS OCHOBHBIE TIOJIOKEHUS W 3aKOHBI D3JEKTPOJIMHAMUKU U
CHEIUaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apAna, cwia Awmmepa, cuia JlopeHma, 3akoH
ANEKTPOMAarHuTHOM  WHAYKUWMM, npaBwiao Jlenma, cBa3p  OJIC
CAMOMHIYKLIIMM B DJEMEHTE DJIIEKTPUYECKOW IEeNu CO CKOPOCTHIO
U3MEHEHHs  CWJIbl  TOKa,  TOCTyJaThl  CHEHHAIBHOM  TEOpHH
OTHOCUTEJIBHOCTH DUHIITEWHA);

aHAM3UPOBATH U OOBIACHITH KBAHTOBBIC MPOIIECCHI U SABJICHUS, UCTIONB3YS
MOJIOKEHUsSI ~ KBaHTOBOW  (Gu3uKM  (ypaBHeHHME  DWHINTEWHa A
doToaddexra, mepBBII W BTOpOHM TOCTyJaTrel bopa, mnpuHIUI
COOTHOIIIEHUs HeomnpenenéHHoctel ['elizenOepra, 3aKOHBI COXpaHCHHS
3apsAI0BOT0 M MacCOBOTO YHCEN U DHEPTUU B SIEPHBIX PEAKLMSX, 3aKOH
PaAMOaKTUBHOI'O paclaa);

ONHUCHIBaTh (DU3MYECKHE MNPOLECCHl M SBJICHUS, HCIONb3YysS BEIMYMHBI:
HaNpsLDKEHHOCTD 3JIEKTPUYECKOr0 MOJIs, MOTEHIHAN 3JIEKTPOCTATUYECKOIO
[OJI, PAa3HOCTh IIOTEHUMAIOB, JJIEKTPOABWKYINAS CHJIA, WHIYKLUS
MAarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, CHJIa AMIiepa, UHAYKTUBHOCTD,
ANEKTPOABIKYILAsA CHJA CAMOMHIYKLWHW, HHEPrus MAarHUTHOIO IOJIS
OPOBOAHUKA C TOKOM, PEISATUBUCTCKUN UMITYJIbC, IIOJIHAs SHEPIus,
SHEPrus NOKOsI CBOOOJHOM 4YacCTULBI, DHEPruUsi M HMIYJIbC (DOTOHA,
MacCOBO€ YMCJIO U 3apsAN A]ipa, SHEPIHsl CBSI3H 1pa;

OOBSICHSITP ~ OCOOEGHHOCTM  MOpOTEKaHUs  (U3NYECKUX  SIBIICHUM:
ANIEKTPOMAarHUTHas: MHAYKLUS, CAMOMHAYKIUS, PE30HAHC, UHTEP( epeHIUs



BOJIH, Jaudpakius, AUCHEPCHUs, I[OJTHOE BHYTPEHHEE OTPaKEHHUE,
dotoanektpuueckuii 3pdext (potorddext), anbdpa- u Oera-pacmajbl
saiep, raMMa-u3inydeHue saep, (PU3MYECKHe MNPUHIUIBI CHEKTPATbHOTO
aHanu3a u padoThl Ja3epa;

OTIPENIENIATh HAIMpaBJICHUE WHIYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTH U300paXKEHUE, CO3aBaEMOE TIIIOCKUM 3€pKajioM, TOHKON JTIUH30M,
U PaCCUYUTHIBATh €TI0 XapaKTePUCTUKH,

MPUMEHSATh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHE TOHSTHS, TCOPUU U
3aKOHBI  JIJII aHalm3a ¢ OOBSCHEHHS  (U3UYECKUX  MPOIECCOB,
MPOUCXOANINX B 3BE3/IaX, B 3BE3AHBIX CHCTEMax, B MEKTraJlaKTUUEeCKOUH
cpene; ABMKEHUSI HEOSCHBIX TeJ, IBOJIIOIMHU 3BE3/] U BeeneHHo;
IMPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TIPSIMBIX HU3MEPEHUH, IPU HTOM KOHCTPYHPOBATH
YCTAaHOBKY, (PUKCHpOBAaTh PpPE3yJbTaThl TMOJYYCHHOW  3aBUCUMOCTHU
¢u3nueckux BEJIMYMH B BHAE TpaduUKOB C y4€TOM aOCONIOTHBIX
MOTPENTHOCTEH  W3MEpPEHWM, JenaTh  BBIBOJABI 1O  pe3yJibTaTam
UCCJIC/IOBAHUS;

IPOBOAUTh KOCBEHHbIE HW3MEpPEeHUS (U3MUECKUX BEJIUYMH, MPH ITOM
BBIOMpATh ONTHUMATBHBI METOJ] U3MEPEHHs, OIEHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;
IPOBOJIUTH OIBITHI MO MPOBEPKE MPEIJIOKEHHON TUIIOTE3bI: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJIyYEHHBIE PE3YyJbTaThl W J€JaTh BBIBOJ O CTaTyce NPEMJIOKEHHOU
TUIIOTE3BI;

OMUCHIBATh METO/bI OJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;
coOmro1aTh paBmiia 0€30MaCHOTO TPY/Ja MPH MPOBEACHUHN HCCIEIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTa, TMpaKTUKymMa U  y4deOHO-
UCCIEN0BATEIbCKOM M TPOCKTHOM JEATENbHOCTA C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOICTB U J1a0OPaTOPHOTO 00OPYIOBaAHHS;

peumiaTte pacyETHBIE 3aJadyd C SBHO 33JaHHOM M HESBHO 3aJaHHOM
duznuecko MOJENbIO: HAa OCHOBAaHWUM aHajdW3a YCIOBHUS BBIOUpATh
dusznueckre Mo, OTBEYAIOIINE TPEOOBAHMIM 3a7a4d, MPUMEHSTH
(dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNATHl (PU3UYECKUX TEOPUU
OpyU  KCHOJIb30BAHUM MAaTEeMaTUYECKUX METOJOB pEelIeHus 3ajaad,
IPOBOJIUTH PACUEThl HA OCHOBAHUM MMEIOIINXCS TaHHBIX, aHATU3UPOBATh
pe3yAbTaThl U KOPPEKTUPOBATh METOJIbI PEHICHUSI C YYETOM IMOTYyUYECHHBIX
PE3YIbTATOB;



pemiatb KadyeCTBEHHBbIE 3aJaud, TpeOylollne MNPUMEHEHUs 3HaHWM U3
pa3HbIX pa3JeioB Kypca (PU3MKH, a TAKKE UHTErPALMH 3HAHUM U3 JPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAWBATh JIOTUYECKYIO
LEMOYKY PACcCy>XJIEHUI ¢ OMOPOIl Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA Il OOBACHEHHS OCHOBHBIX
OPUHLIMIIOB pabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJIOTHYECKUX MPOLECCOB;

OPUBOJIUTH MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKW, B OOBSICHEHUE MPOILIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATH U OIIEHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOICTBEHHOM
NEeSTENbHOCTH YEJIOBEKa, CBS3aHHOW € (U3MYECKUMHU MPOLIECCAMH, C
MO3UIUHN HKOJIOTHYECKON 0€301acHOCTH, MPEACTABICHUH O PAIlMOHATIBHOM
IPUPOJIOIOIH30BAHMH, A TaKXKE€ Pa3yMHOM HCIOJIb30BAaHUM JOCTHKEHUN
HAyKd M TEXHOJOTMH i JajdbHEHIIero pa3BUTHS YEJIOBEYECKOTO
00I1IeCTBa;

NPUMEHSTh pa3iudHble CIOCOObI paboThl ¢ MHpOpMaNUe (PU3NIECKOTrOo
COJEP)KaHUSI C HCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTUH, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH(OpPMAlMOHHBIE
TEXHOJIOTUHU JJI TIOUCKA, NepepadOTKHM U TpPeabsBICHUS Y4eOHOM u
Hay4YHO-TIOMYJIIPHON MH(pOpMalLuyu, CTPYKTYPUPOBAHUS U UHTEPIPETALUU
UHpOpMAIK, NOJYyYEHHOW M3 pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UPOBATh  MOJy4YaeMylro  HMHQOpMalMilO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaKk U HAa OCHOBE
aHaJln3a UCTOYHUKA UH(POpMALH;

HPOSIBIISTH OpraHU3allIOHHBIE u [O3HaBaTEJIbHbIE yMEHUs
CaMOCTOSAATEJIBHOTO ~ NPHOOPETEHHs  HOBBIX 3HAHUM B IIpoLecce
BBITTOJIHEHUS ITPOEKTHBIX U YUYEOHO-HCCIEA0BATEIbCKUX padoT;

paboTaTh B TpyMNIe C MCIOJIHEHWEM pa3IMYHBIX COLMAJIBHBIX pOJIEH,
IUTaHUPOBaTh PabOTy TPYMIIbI, PAIlMOHATIBHO PACIIPEACIATh AEATEIbHOCTh
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OLICHUBATh BKJIAJ KAXKIOTO M3
YYaCTHUKOB IPYIIIBI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI;

HPOSIBIATH MOTHBAIMIO K Oynymield npodecCHOHaIbHON AEITeIbHOCTH 110
CHEIMATBHOCTAM (PU3UKO-TEXHUUECKOTO POpUIIs.
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MPOrpaMMblI Bcero od0pa3oBaTebHbIE
padoTbI padoThI
pecypcsl
Paznen 1. JIEKTPOAUNHAMUKA
1.1 MarunurtHoe 1oie 14 bu6mmoreka [JOK
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https://m.edso0.ru/39859¢f1

bubmuoreka [JOK

1.2 1 1
I7IEKTPOMATHHTHA HHIYKIHS 3 https://m.edso0.ru/39859¢f1
Hroro no pazgeny 27
Pazgen 2. KOJIEBAHUSA U BOJIHBI
bubmmoreka [IOK
2.1 M 1
CXAHMIECKHE KOTIEOaHHS 0 https://m.edso0.ru/39859¢f1
bubmmoreka [{OK
2.2 1
DNeKTpOMarHuTHBIE KOJIeOaHus 5 https://m.edso0.ru/39859¢f1
53 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 10 1 bubmuorexa [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bu6moreka [IOK
2.4 @) 25 1
frraia https://m.edso0.ru/39859¢ef1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIIEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

bu6mmoreka [JOK
3.1 Ocroser CTO > ! https://m.edsoo.ru/39859ef1
Hroro mo pazgeny 5
Pasznen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 KopnyckynsipHo-BOTHOBOM Ayanu3m 15 httos://m.edsoo.ru/39859f1
4.2 dusuka atoma 5 Bubmiorexa OK
https://m.edso0.ru/39859¢ef1
43 dwu3uka aTOMHOTO SIpa ¥ 3JIEMEHTaPHBIX 5 bu6mmoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
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Uroro mo paznueny 25
Paznea 5. 9JIEMEHTbI ACTPOHOMUU U ACTPO®U3UKHN
bubmmoreka [{OK
A 12
5) DneMEHTBl aCTPOHOMUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro no pazgeny 12
Pa3zaen 6. PU3NYECKUMN MIPAKTUKYM
. bubnuoreka [JOK
A ) 1 1
6 FISHHCCIIH TIPAKTHiEyM 6 6 https://m.edso00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIEE IOBTOPEHUE
Cucrtemaruzanus 1 0000IIeHne
71 MPEIMETHOTO COAEP>KaHUS U OIbITa 15 bubnuoreka [IOK
' NESTETLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
bu6mmoreka [JOK
P 10
S3CPBHOE BpeMi https://m.edso0.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
IMOYPOYHOE IIVIAHUPOBAHMUE
10 KJIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero H3yuyeHusi | o0pa3oBaTesbHbIE
padoTsI padoThI

pecypcbl
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®dwusuka — pyHaaMeHTaIbHas HayKa O bubmmoreka [IOK
IPUPO/IC https://m.edsoo.ru/1beef346
Hay4nslii MeTO IO3HAHUSA U METOBI bubnuorexa [JOK

WCCIICIOBAHUS (PU3NICCKUX SIBIICHUN

https://m.edsoo.ru/3a7fde29

DKCHEPUMEHT U TEOPHs B MPOIIECCe
no3Hanus npupoasl. Habmonenue u
9KCIIEPUMEHT B U3UKE

bub6mmoreka [{OK
https://m.edsoo.ru/34c49931

CriocoObl u3mMepeHust GpU3NIECKux
BCINYNH

bubmmoreka [IOK
https://m.edsoo.ru/ca2def03

AOCOITIOTHASA M OTHOCUTEIIbHAS
MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX
BCJIINYUH

bu6moreka [IOK
https://m.edsoo.ru/7f18fda3

MogpenupoBanue B ¢pusuke. Ponb u
MecTo (GU3UKU B POPMUPOBAHUHT
COBPEMEHHOM HAYYHOU KapTUHBI MHUPA,
B IPAKTHUYECKOMN JAEATEIBHOCTH JIFOACH

bu6mmoreka [IOK
https://m.edsoo.ru/eabbded1

Mexannueckoe asmxenue. Cucrema
orcueTta. OTHOCUTENIHHOCTD
MeXaHU4eCcKoTo MBIKeHus. [Ipsamas u
oOpaTHas 3a1a4 MEXaHUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/e9a52f02

Pa,Z[I/ch-BCKTOp MaTepHaHBHOﬁ TOYKH,
€0 IIPOCKIKUHU Ha OCU KOOPpAMWHAT.

Tpaekropus. [lepemenienue. CKOpoCTb.

Nx IIPpOCKIHUH Ha OCU KOOPpAUHAT

bubmuoreka [JOK
https://m.edso0.ru/30a108a5

PaBHOMEpHOE IIPAMOJIMHEWHOE
nBkenue. I'papuueckoe onucanue
PaBHOMEPHOTO IIPAMOJIMHEWHOIO
JBHKECHUS

bu6mmoreka [JOK
https://m.edsoo.ru/89ba7190
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CrnosxeHune nepeMelieHnid U CKOPOCTEH.

bubmuoreka [JOK

10 Pemenue 3anau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBUKEHME.

11 MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubnuorexa [JOK
[IpssmonrHeENHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSIMOJIMHENHOTO JABUKEHUS C bubmorera [JOK

https://m.edsoo.ru/b7560bbf
MMOCTOSTHHBIM YCKOPEHUEM
CBoboaHOe masieHne. Y CKopeHue

13 CBOOOJTHOTO TIJICHUS. 3aBUCUMOCTh bubmuorexa [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso00.ru/f738109c
BPEMEHH U UX Tpaduku

14 JIBmxeHue Temna, OpOIIeHHOTO MO/ bubmuorexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneitHoe nBuxeHue. /[prmxenue
10 OKPY>KHOCTHU. YTJIOBas U JIMHEWHAs

15 ckopoctb. [lepuoa u yactoTa. bubmmorexa [JOK

https://m.edso0.ru/33196fbe
LlenTpOoCTpEMUTEIBLHOE U MOJTHOE
YCKOpEHHE

16 KonTtponpHas padoTa o tTeme bubnuoreka [JOK
"Kunematuka" https://m.edso0.ru/1242f32e
[TepBriif 3akoH HproTOHA.

17 HNuepunanbHble CUCTEMBI OTCUETA. bu6mmoreka [JOK
[IpuHiun oTHOCUTENBHOCTH | anmumnes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie cCTEMBI OTCUETA

18 Cuna. PaBHOelicTByIOIIas cUJa. bubnunoreka [JOK

Bropoi1 3akoH Herotona. Macca

https://m.edso0.ru/141d3837
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Bzaumopeiicteue Ten. Tpernii 3akoH

bubmuoreka [JOK

19 Herotona https://m.edso0.ru/57dba505
[Tpuniun cynepno3uiuu cui. Pemenne
20 3aI;[aniIa Hp}II/IHM:HeHI/I: 3aKOHOB brbamorexa LOK
https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMHPHOTO TATOTEHUS.
21 OKBUBaJIEHTHOCTh 'PaBUTALIMOHHON U bubnuorexa LIOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
29 Cuna TsSKeCTH U yCKOPEHUe bubnuorexa [JOK
CBOOOHOTO ITaCHU https://m.edso0.ru/22757f26
JIBi>xeHne HeOeCHBIX Te U UX
23 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas bubnuoreka [IOK
KOCMHMYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bu6mmoreka [IOK
24 Cuna ynpyroctu. 3akon ['yka. Bec tena httos://m. edsoo.ru/0ae2cdsa
Cuna tpenwus. [Ipupoaa u BUABI CHIT bubnuoreka [IOK
25 TpeHus. [IBHKEHUE B KUIKOCTH H Tase C https://m.edsoo.ru/1fa86499
Y4ETOM CHJIbI COMPOTUBJICHUS CPEJIbI https://m.edso0.ru/2ch29676
26 Hasnenue. ['mapocrarnyeckoe bubnuoreka [JOK
nasienune. Cuina Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOJIFOTHO TBEPJIOE TEIIO. bubnnoreka [JOK
27 [TocTynarensHoe U BpamaTeabHOE bubnuoreka [IOK
JIBH>KEHUE TBEPJIOTO Teja https://m.edsoo.ru/2b95d57e
08 MOMEHT CHUJIbI OTHOCUTENIBHO OCH bubmuoreka [JOK
BpaieHus. [linedo cumsl https://m.edso0.ru/653d3459
29 CrnoxeHue cuil, MPUIOKEHHBIX K bubnunoreka [JOK

TBepAOMY Teny. LleHTp TshkecTn Tena.

https://m.edsoo.ru/9aa79a7d
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VYcnoBust paBHOBECUS TBEPAOIO TeEA.
Bunel paBHOBECHS

30 Pemenwue 3amau brbamorexa LOK
https://m.edsoo.ru/dclcaacO
31 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"NMuunamuka. CtaTtuka TBEpIOTrO Tena" https://m.edsoo.ru/9f5a574c
NMnynsc maTepralbHOM TOYKH,
32 CHUCTEMBbI MaTepUAIIbHBIX TOUEK. LIeHTp bubnuorexa [JOK
MacC CHCTEMBI MaT€pUaAIbHBIX TOYEK. https://m.edsoo0.ru/4bb8294b
Teopema o ABMKEHUU IIEHTPA MacC
NmMmynbe critbl U M3BMEHEHHE UMITYJIhCa
33 Tena. 3aKOH COXPaHCHHS HMITYJIbCA. bubmorexa [IOK
https://m.edsoo0.ru/13f0a221
PeakTrBHOE IBMIKEHHUE
MoMeHT uMnysibca MaTepuaaIbHON
34 toukd. [IpeacraBinenne o coxpaHeHUH bubmuorexa [JOK
MOMEHTA UMITYJIbCa B IIEHTPAIbHBIX https://m.edso0.ru/d6532eb9
MOJISIX
bu6mmoreka [JOK
3 Pemmerme s https://m.edso0.ru/f7706d63
PaGora cuibl Ha MajIOM U HA KOHEYHOM
36 nepemenienuu. I'padpuueckoe bubnuoreka [JOK
MPEACTABICHUE PaOOThI CHUJIBI. https://m.eds00.ru/913974c7
MomHoCTE CHIIBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUU KUHETUYECKOUN SHEprru bubmmorexa [JOK
. https://m.edsoo.ru/9a5e2e74
MaTepuaibHON TOUKU
38 [ToTreHmanbHbIC U HETIOTCHITUATILHbIC bubnuoreka [JOK

cunsl. IloTeHnanpHas SHEPrus. BTOpaH

https://m.edsoo.ru/554bafcc
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KOCMHYCCKast CKOPOCTb

TpeTBSI KOCMHUUYCCKasA CKOPOCTh. CBs3b
pa60TI)I HCIMOTCHIHMAJIbHBIX CHUJI C

bub6mmoreka [{OK

39 i
M3MEHEHHUEM MEXaHUYECKON IHEPTUU httos://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKOHN SHEPTrUun
Vrpyrue u He 1€ CTOJIKHOBCHHS.
40 v EIZIII:ICHI/IG ]56yH }? }.],'IFJ'II/I IS UJcanbHOM bubmorera [JOK
P Py s A https://m.edso0.ru/f30f43b6
YKUJKOCTH
41 KonTponbHas paborta no teme "3aKoHbI bubnuoreka [IOK
COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PasBuTHe npeacTaBiIeHUN O IPUPOJIC
pe Pupoz Bu6nuorexa [IOK
42 tertoThl. OcHOBHBIEC noJTokeHUsT MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. BpoyHoBckoe nBMKeHNE
Ctpoenne ra3000pa3HbIX, KUJIKUX U
43 TBEPABIX TeJ. XapaKTep JIBUKCHUS U bubmorexa IOK
P L P pA https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBUSI YACTHI] BEIECTBA
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).
bu6mmoreka [JOK
44 Komuuectso BemecrBa. [locrosauas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnunoreka [JOK
IlIxama Ienbcus https://m.eds00.ru/0070d493
bubmuoreka [JOK
46 P
clieHie satat https://m.edsoo.ru/1531aba5
bu6mmoreka [JOK
47 14 iras. I’
AICAIDHBI Ta3. & a30BBIC SAKOHET https://m.edso0.ru/1deb2367
48 VYpaBuenue MenneneeBa-Knanelipona. bubnunoreka [JOK

Pemenue 3amau

https://m.edsoo.ru/8d12c328
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49 AOcomoTHas Temreparypa. 3akoH bubnmoreka [JOK
JanbToHa https://m.edsoo.ru/14e02d1f

50 N3onponeccel B uACaIBHOM ra3e ¢ bubnuorexa [JOK
MOCTOSITHHBIM KOJIMYECTBOM BELIECTBA https://m.eds00.ru/68878d51
I'padmueckoe npeacraBieHne

ol Hfog)poueccom ElsoTepMa, H30X0pa, brbmmorexa LOK

https://m.eds00.ru/1344327b
n3obapa
bubmmoreka [{OK

52 Ocuosroe ypasrerne MKT https://m.edso0.ru/c8094721

bu6moreka [IOK

53 Pemterme saza https://m.eds00.ru/10265a05
CBs13b aOCOTIOTHON TeMIepaTyphbl
TEPMOANHAMHYECKON CUCTEMBI CO

54 CpeIHel KHHETHYECKON dHEpTrruen https://m.edsoo.ru/c38af875
MOCTYNATEIbHOTO TETJIOBOTO JIBUXKEHUS
€€ yacTuill

55 O06o00meHre 1 CHCTEMAaTH3alKs 3HAHUH bubmuorexa [JOK
o teme "OcHoBbl MKT" https://m.eds00.ru/09d12fd8

56 KontponpHas padota o teme "OCHOBBI bubnuoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepmoanHamuueckas cuctemMa. 3aJlaHue
BHEIIHUX ycnoBui uis T/l cucremsl.

57 Bneminue u BHyTpeHHUE ITapAMETPBL. bubnnoreka [JOK
[Tapametpsl T/l cucTeMbl Kak cpeHue https://m.edsoo.ru/5f8d38a3
3HAUYEHMS BEJIMYHUH, ONTUCHIBAIOLIUX €€
Ha MUKPOCKOITMYECKOM YPOBHE

58 Hynesoe Hauano TepMoOMHAMUKH. bubnuoreka [IOK

CamonpousBosbHas penakcanus T[]

https://m.edsoo.ru/8ec512f0
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CHUCTEMBI K TEIJIOBOMY PAaBHOBECHUIO

Monens naeaasLHOTO ra3a B

59 TEPMOIUHAMHUKE. Y CTIOBHS brbamorexa [OK
. https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOM MOJIEIH
60 VYpaBHenue MenaeneeBa-Knanelipona u bubnuorexa [JOK
BBIpAKEHUE U1 BHYTPEHHEN SJHEPrun https://m.edsoo.ru/bal178d0
BeIpaxkenue 11 BHyTpEHHEN SHEPrUn
61 OJHOAQTOMHOTO HJICAJIbHOTO Ta3a. bubnuoreka [JOK
KBazucrarnueckrue u HeCTaTUUECKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DOnemeHTapHas paboTa B
62 TepMOIUHAMUKe. Brrumncienne paboThl bubnuoreka [IOK
o rpaguky mnpouecca Ha pV- https://m.edsoo0.ru/741d5738
auarpaMme
Temnonepenayua kak croco0 N3MEHEHUS
63 BHyTpeHHe# sHepruun TJI cucremsr 6e3 bubamorera LOK
https://m.edso0.ru/3d734561
COBEPILICHHS pabOTHI
64 KonBekuus, TEmionpoBOIHOCTD, bubnuoreka [JOK
W3IIy4eHHE https://m.edso0.ru/157b54cd
KonnuecTBo TemnoTel. TennoéMKoCcTh
65 Tena. Y enpHas U MOJIsIpHAs bubnuoreka [JOK
TEIJI0EMKOCTH BelllecTBa. Y AejbHas https://m.edsoo0.ru/7ba67355
TEIJIOTa CTOPAHMS TOILJIMBA
66 Pacuér xonmruecTBa TEIIIOTHI NTPU bubnuoreka [JOK
TeIionepeaaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTie 06 anuabaTHOM MpoIiiecce. bubnuoreka [JOK
IIepBblit 3aKOH TEPMOAUHAMUKH https://m.edso0.ru/d8098824
68 KonnuectBo TemnoTs! ¥ paboTa Kak bubnuoreka [IOK
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Mepbl U3MEHEHUSI BHYTPEHHEN SHEPTUU
T/ cucremsbl

https://m.edsoo.ru/b047alcd

BTopoii 3aKOH TEpMOAMHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX

bubmmoreka [{OK

69 nporneccoB. HeoOparumocts https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bubmmoreka [{OK
marmunH. KIT https://m.edso0.ru/2e945513
71 MaxkcumanbHoe 3HaueHue KITJ. [ukn bubmmoreka [{OK
Kapro https://m.edsoo.ru/fe3857b9
bu6moreka [IOK
72 Pemterre sazas https://m.edsoo.ru/b3efal8b
OKOJIOTUYECKHE aCIIeKThI
73 HUCIIOJIb30BAHUS TCIJIOBBIX JBUTATEIICH. bubmuorexa [JOK
TermoBoe 3arpsi3HEHUE OKPYKAOIIEH https://m.edsoo.ru/9867aaa7
cpenbl
bu6mmoreka [IOK
74 Pemterme saza https://m.edsoo.ru/c8c70432
O06o001eHNEe B CHCTEMAaTH3alKs 3HAHUI
75 o Teme "TepmoanHamuka. TeroBsie Eubmorexa HOK
" https://m.edsoo.ru/28d62b3f
MAIITMHBI
76 KonTtponbHas padoTa o teme bubnnoreka [JOK
"Tepmoannamuka. TernaoBbie MallIuHbI" https://m.edsoo.ru/1b6e26c5
[TapooOpa3zoBanre U KOHICHCAIIHS.
77 Ucnapenue u kunenue. Y aenpHas bubmorexa [IOK
https://m.edso0.ru/6f8e6777
TEIUIOTa MapooOpa3oOBaHUs
78 HacepiieHHble 1 HEHACHIIIIEHHBIE MTAPHI. bubmuoreka [JOK

KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH

https://m.edsoo.ru/f5¢17d02
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" JaBJICHHA HACBIIICHHOTO Iapa OT
TCMIICPATYpPhl, UX HC3ABUCUMOCTL OT
00BbEMa HACHIIIEHHOTO TTapa.
3aBHUCUMOCTD TEMIICPATYpPhbl KUIICHUA OT
JaBJICHHUA B ) KUJKOCTH

Brnaxxnocts Bo3myxa. AGCOTIOTHAS U

bubmmoreka [{OK

79
OTHOCHUTEIbHAS BIAKHOCTH https://m.edso0.ru/30ebbb79
bu6mmoreka [IOK
P
80 CHICHHE 311 https://m.edso0.ru/18e95ff3
TBépnoe teno. Kpucramnmueckue u
81 amop(HbIe Terna. AHU30TPONUS CBOMCTB bubamorera LOK
P ’ p https://m.edsoo.ru/20a88a03
KpPUCTAJIJIOB
[naBnenue U KpUCTATUIU3ALMSL.
bu6moreka [IOK
82 YV nenpHasg TEIUIOTA IJIABJIEHUS.
https://m.edsoo.ru/6ee91e9f
CyOmumariust
eopmaluu TBEPJIOTO Tea.
Aedopman DA bu6mmoreka [IOK
83 Pactsoxkenue u cxxarue. Cnpur. Moayinb
. https://m.edsoo.ru/dalaabl0
IOnra. Ilpenen ynpyrux nedopmarmii
TermnmoBoe pacumpeHue KUIKOCTEN 1
84 TBEPABIX TEJI. AHTapPMOHHU3M TEILIOBBIX bubmnorexa [JOK
pA L p https://m.edsoo.ru/7ba5edf2
KoJIeOaHMI YaCTHI] BEIIECTBA
85 [IpeoOpa3zoBanue sHepruu B Ha3oBbIX bubnnoreka [JOK
nepexoaax https://m.edso0.ru/97a0672f
bubmuoreka [JOK
86 o
YpaBHEHHE TEILIOBOTO Oanarca https://m.edsoo.ru/ab1521fb
bu6mmoreka [JOK
87 P
CHICHHE sa/1ad https://m.edsoo.ru/8ab7f40d
88 IloBepXHOCTHOE HATSKEHUE. bubnuoreka [IOK



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d

Kanwuisapusie sBinenus. JlaBieHue nox
HCKPHUBJICHHON ITOBEPXHOCTHIO
x)unkoctu. @opmyna Jlamnaca

https://m.edsoo.ru/b42f1f97

O0001IeHHE U CUCTEMATU3ALIUS 3HAHUN

89 1o Teme "ArperaTHble COCTOSIHUS bubnuorexa LIOK
https://m.edso0.ru/0b52575¢c
BemecTBa. daszoBbie nepexoab"”
KonTponsnas pabora o teme
90 "ArperaTHbIe COCTOSHHSI BEIIECTBA. bubnmorexa LOK
https://m.edsoo.ru/7dc2a739
®dazoBble Iepexoap"
DneKkTpu3aIus Tei U €€ MPOosIBICHUS.

o1 DIeKTpuYecKuil 3apsa. /IBa Buaa bubmuorexa [JOK
AIEKTPUYECKUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/laff445f
JTUDJICKTPUKHU U TIOJTYIIPOBOTHUKH
DJIeMEHTapHBIN ANEKTPUUECKUIN 3apsijl.

92 3aK0H COXpaHEHHS AIIEKTPUUECKOTO bubmorexa OK

https://m.edsoo.ru/f49afd24
3apsaa

93 BzaumoperictBue 3apsinoB. Toueunbie bu6mmoreka [IOK
3apsbl. 3akoH Kymnona https://m.eds00.ru/445b7746

bu6mmoreka [IOK

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

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

95 Onekrpuyeckoe nose. Ero neiictBue Ha bubnunoreka [JOK
3JIEKTPUUECKHUE 3aPs bl https://m.edso0.ru/05c6bfal
Hanpsk€HHOCTD 2JIEKTPUUECKOTO TOJIS.

96 [Tpo6uyriit 3apsa. JIunuu bubnuoreka [IOK
HaIPsHKEHHOCTH DJIEKTPUYECKOTO MOJIA. https://m.edsoo.ru/3dac6957
OnHOPOIHOE IEKTPUUECKOE T0JIE

97 IToTeHnMaIBLHOCTH bubmorexa [IOK

https://m.edso0.ru/80021447
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QJICKTPOCTATUYCCKOI'O ITOJIA. Pa3znocth
MOTCHIMAJIOB U HAIIPSIZKCHUC

[TorenumanpHast 3HEPTUs 3apsaaa B

bub6mmoreka [{OK

98 it
3eKTpocTaTuueckoMm mnose. [lorennnan htts://m.edsoo.ru/af5fa38o
AIEKTPOCTATUUECKOTO OIS
CBs13b HANPSDKEHHOCTHU TIOJISI U
99 A3HOCTH ITOTEHIINAJIOB IS bubnmorexa LOK
p https://m.edsoo.ru/df7a6838
ANEKTPOCTATUUECKOTO OIS
100 [IpuHIHn cyneprno3unun bubnuorexa [JOK
AIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfeda6c
bu6moreka [IOK
101 Pemenue 3ana
HHCHHE 5aat https://m.edso0.ru/5a582263
102 [Tosie Toueunoro 3apsiga. [Tose bu6moreka [IOK
PaBHOMEPHO 3apsHKEHHOU cepbl https://m.eds00.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO IO
103 00Bvémy miapa. [lone paBHOMEpHO Bubmmorexa [IOK
M 15) ) P . P https://m.edsoo.ru/f7a665ee
3apsKEHHONW OECKOHEUHOM MI0CKOCTH
104 [IpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubnuoreka [JOK
noJie. YcjaoBUe paBHOBECHS 3apsiJI0B https://m.edsoo.ru/32405eab
105 JM3AeKTpUKY U MOJYIPOBOJHUKH B bubnuoreka [JOK
3JIEKTPOCTATUYECKOM I10JIe https://m.edso0.ru/060ebab5
Konnencarop. 21eKTpo€MKOCTh
106 KOHJEHCATOPa. DIEKTPOEMKOCTD bubmmorexa [IOK
A pa. P https://m.edso0.ru/845b4f73
IJIOCKOTO KOHAEHCATOpa
107 [TapannensHoe coeqMHEHNE bubnuoreka [IOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce?
108 [TocnenoBarenbHOE COEAMHEHUE bubmuoreka [JOK

KOHACHCATOPOB

https://m.edso0.ru/1e992920



https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
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https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
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bubmuoreka [JOK

109 DHeprusi 3apsH>KeHHOTO KOHJIEHCATOpa httos://m.edsoo.ru/73a34f18
bubmmoreka [{OK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBMKEHHE 3apsyKEHHOM 4acTULBI B bubnuorexa [JOK
OJHOPOTHOM BJIEKTPUUECKOM I0JIe https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
113 O06o001eHre U cucTeMaTru3aus 3HaHUM bubnuorexa [JOK
o Teme "Jnekrpudeckoe nojue" https://m.eds00.ru/5752603f
114 KounTponbHas paborta o teme bubnuoreka [IOK
"Onexrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cuna toxka. [TocTossHHBIN TOK. Y CIOBUA
115 CYIIIECTBOBAHUS TTOCTOSTHHOTO Bubmmorexa [JOK
https://m.edso0.ru/233311b5
AIEKTPUYECKOTO TOKa
bu6mmoreka [IOK
116 Hcrounuku Toka. Hanpspxenue u 3/[C httos://m.edsoo.ru/0839a115
117 3akon OMa Jyis ydacTKa LEeTH. bubnuoreka [JOK
DJIEKTPUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb COIIPOTUBIICHHS
118 OJIHOPOJHOTO IPOBOJAHUKA OT €T0 bubnunoreka [JOK
JUTMHBI Y TJIOIIAA TOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceueHus
119 Y nenbHO€ CONPOTUBIICHUE BENIECTBA. bu6mmoreka [JOK
Pemienue 3agau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, NapaieNbHOE, bu6mmoreka [JOK
CMEIIAHHOE COEAMHEHNE IPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacy€r pa3BeTBIEHHBIX 2JIEKTPUUECKUX bubnuorexa [IOK
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nenei. [IpaBuna Kupxroda

https://m.edso0.ru/1794cf37

bubmuoreka [JOK
122 P
CILICHHE 3a1ad https://m.edso0.ru/3881b469
123 PaboTa 31eKTpru4eckoro Toka. 3aKoH bubnuorexa [JOK
Jxoymns —Jlenna https://m.edso0.ru/a3605c5¢
bubmmoreka [IOK
124 P
CILICHHE 3a1ad https://m.edso0.ru/6761bf0f
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
125 TenmoBasg MOIIHOCTE, BEIIEIIEMAsT Ha bubmmorexa [TOK
’ https://m.eds00.ru/99750a6f
pesuctope
bu6moreka [IOK
126 P
CHICHHe sa1at https://m.edsoo.ru/eb72fc24
197 OJIC 1 BHyTpEHHEE CONTPOTUBIICHUE bubmuorexa [JOK
HCTOYHHMKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa Jy1si IOJTHOM (3aMKHYTOM ) bubnuoreka [IOK
AIEKTPUYECKON LTI https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 P
CHICHHE 3311 https://m.edso0.ru/3580b679
bu6mmoreka [JOK
130 M
OTIHOCTD HCTOMHIKA TOXA https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambikanmne Bu6mmorexa LIOK
https://m.edso0.ru/546f5632
132 Konaencarop B emnu mocTosIHHOIO TOKa bubmorexa LIOK
A pel https://m.edso0.ru/35368f3e
bu6mmoreka [JOK
133 P
CILICHIE 3a1ad https://m.edso0.ru/4410cef0
134 Pemenue 3agau no reme "llocTosiHHBIN bubmuoreka [JOK

ANEKTPUUECKUH TOK"

https://m.edsoo.ru/a7340a29
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135 Pemenue 3amau o reme "llocTostHHBIN bubmuoreka [JOK
ANEKTPUUECKUH TOK" https://m.eds00.ru/744261b8
136 Pemenue 3amgau o reme "[locTostHHBIM bubnuorexa [JOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHe U CUCTEMAaTH3aIMs 3HAHUIMA
137 1o teme "TloCTOSTHHBIN AITeKTPUICCKII bubmmorera [JOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponsHas pabora no teme bubnnorexa [JOK
"IToCTOSIHHBIN 27eKTpUYECKUi TOK" https://m.edso0.ru/1885ddf1
DneKTpruYecKas MpOBOJIUMOCTh
139 a3JIMYHBIX BEIIECTB. DJIIEKTPHUECKHUI bubmorexa TOK
p B ) p https://m.edso0.ru/da794295
TOK B MeTa/iaXx. CBEpXIIPOBOAMMOCTD
DIIeKTpUYECKHUN TOK B pacTBOpax u
140 acruIaBax dJEKTPOJIUTOB. 3aKOHBI bubmorexa TOK
P P ) https://m.edso0.ru/4b423491
®dapazes IS AIEKTPOIU3a
bu6mmoreka [IOK
141 6) i T
TICKTPIICCKUH TOK B Tasax. Luasma https://m.eds00.ru/92d92f76
142 DIIEKTPUYECKUI TOK B BaKyyMe. bubnuoreka [JOK
BakyymHuble mpubopbl https://m.edso0.ru/2E+160
143 DJIEKTPUYECKUI TOK B bubnuoreka [JOK
MOJIYITPOBOHUKAX https://m.edsoo.ru/ab61c660
bubmuoreka [JOK
144 I1 0
OHYHPOBOZIIKOBEIC [IPHOOPE! https://m.eds00.ru/83622200
Ou3nyecKuil MPakTUKyM IO TEME
"N3mepeHue CUIIbI TOKA U HATIPSKEHUS
bu6mmoreka [JOK
145 B LIENH MOCTOSIHHOTO TOKa IIPU MOMOIIN

aHaJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENIbHBIX MPUOOPOB" MK

https://m.edsoo.ru/5643ea56
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"3HaKOMCTBO ¢ U (PPOBOIi
nabopatopueii o ¢pusuke. [pumepsr
U3MepeHust GU3NYCCKUX BEITUYHH TIPH
MTOMOIIIM KOMIIBIOTEPHBIX JaTYHUKOB"

146

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3y4ueHrie HepaBHOMEPHOTO JIBUKEHUS
C LETBIO ONPEACIICHUS MTHOBEHHOM
ckopoctH"

bubmmoreka [{OK
https://m.edsoo.ru/f6292f5f

147

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue yCKOpeHHUs IpH
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JIIBMKEHHWH 110 HAKJIOHHOM MI0CKOCTH"
niy "HccienoBanne 3aBUCHMOCTH ITyTH
OT BPEMEHH IIPU PABHOYCKOPEHHOM
NBIKeHUN"

bubmoreka [IOK
https://m.edso0.ru/6960b6ef

148

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenune ycKopeHusi CBOOOJHOTO
naaenus" win "M3ydenue nBUKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIILHO"

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

149

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHue NBUKEHUS TeJla 1Mo
OKPY>KHOCTH C IMIOCTOSIHHOM 10 MOJIYJIIO
ckopocthio" wiu "McciaenoBanue
3aBHCHMOCTH TIEPHOJ1a 0OpaIieHus
KOHHMYECKOTO MasiTHUKA OT €ro
napameTpoB"

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

150

DuU3NYEeCKUN IIPAKTUKYM I10 TEME
"N3mMepeHune paBHOACUCTBYIOIIEH CUIIBI
IIPU JBIKEHUH OpycKa IO HAaKJIOHHOU

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84
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mockoctu" umu "IIpoBepka runoTessl o
HE3aBHUCHMOCTHU BPEMCHU ABUXKXCHUSA
OpycKa 10 HaKJIOHHOH TIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

151

PuU3NYECKUH IPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH CUIT
YIIPYrOCTH, BOSHUKAIOUINX B MPYKHHE U
PE3UHOBOM 00pasIie, OT Ux
nepopmanuun" nmm "M3yuenue
JIBVKEHUS] CHUCTEMBI TEJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTON uepe3 JIETKuit
65oK"

bubmmoreka [{OK
https://m.edsoo.ru/b55b81al

152

®u3N4eCcKuil IPAKTUKYM IO TEME
"U3mepenue korhdumrieHTa TpeHus mno
BEJIMYMHE YIJII0BOT0 KO3 PHUIIHECHTA
3aBucumoctu Frp(N)" nnu
"UccnenoBanue BMKEHUS OpycKa 1Mo
HAKJIOHHOM TIOCKOCTH C TIEPEMEHHBIM
ko3 durmenTom TpeHus" uiIu
"N3ydyeHue IBUKEHUS Ipy3a Ha Bajly C
TpeHuem"

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

153

Ou3nyecKuil MPakTUKyM 10 TEME
"UccnenoBanue ycioBUil paBHOBECHUS
TBEPAOTO TeJa, UMEIOIIETO OCh
BpameHusa" win "KoHcTpyupoBaHue
KPOHIUTEHHOB U pacy€T CUJI yIPYroctu"
nnu "M3ydeHne ycTo4nBOCTH
TBEPJOTO TEJA, UMEIOIIETO TUIOIIA/1b
onops!"

bubmuoreka [JOK
https://m.edsoo.ru/4a04f4f7
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154

Du3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepenue umnynbca Teja 1o
TopMo3HOMY iyTu" unu "M3mepenue
CHJIBI TSITU, CKOPOCTH MOJIENH
MEKTPOMOOHIISI I MOIITHOCTH CHJIBI
Taru" nwim "CpaBHEHUE U3MEHEHUS
HMITyJIbCa TeJla C UMITYJIbCOM CHUJIbI"
niu "HccnenoBanue coxpaHeHUsI
HMITYJIbCa TPU YIIPYTOM
B3auMoeiicTBun" wim "M3mepenne
KMHETUYECKON SHEPrUM Teja 1Mo
TOPMO3HOMY ITyTH"

bub6mmoreka [{OK
https://m.edsoo.ru/856fb28e

155

Pu3NYeCcKUil IPAKTUKYM I10 TEME
"N3yueHne H30TepMHUUECKOrO Ipo1ecca
(peKOMEeHJ0BaHO HCIOIb30BaHHE
uudposoit JabopaTopun)" uiu
"M3ydyenne n30XopHOTro mporecca’ uin
"U3yuenne n3obapHOTO mporecca’ win
"IIpoBepka ypaBHEHUSI COCTOAHUS"

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

156

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue yaeabHON Tem1oEMKOCTH"
unu "HccnenoBanue mpoiiecca
OCTBHIBaHHMS BEIIeCTBA" WM
"HUccnenoBanue aguabaTHOTO
npouecca" unu "M3yuenue
B3aMMOCBSI3U PHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJCHCTBUA U
TEMIIepaTypbl KUIICHUS )KUIKOCTEH"

bubmuoreka [JOK
https://m.edsoo.ru/2f2faa6l

157

DuU3NYECKUN IPAKTUKYM I10 TEME

bu6mmoreka [JOK
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https://m.edsoo.ru/2f2faa61

"N3yueHne 3akoHOMEpHOCTEN
HCHIApEHUs KUAKOCTEH" WIn
"N3mepenue yaenpHON TEMIOThI
naBieHus apaa" unu "M3yuenue
CBOMCTB HACBIILIEHHBIX apoB" WU
"N3mepenne abCOIOTHOMN BIIaKHOCTH
BO3JlyXa M OLIEHKA Macchl apoB B
nomenieHuu". Mamepenue

K03( uIMeHTa TOBEPXHOCTHOTO
HATSDKEHUS

https://m.edsoo.ru/6bl1a23b5

158

Pu3N4eCcKuil NPAKTUKYM I10 TEME
"Habnroienne mpeBparieHust SHEpPTuu
3apsOKEHHOTO KOHJIEHCATOPa B DHEPTHIO
W3JIyYEHHS CBETOANO A" WITN
"M3ydyeHune npoTekaHus TOKa B LIETH,
coJeprKallel KoHaeHcaTop' uimm
"Pacnipenenenue pasHOCTH
MOTEHITNAJIOB (HAMPSDKEHUSI) TIPH
[IOCJIEA0BATEILHOM COETMHEHUHN
KOHJEHCAaTOpOB"

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

159

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanne CMEMIAHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"N3mepenue yaenbHOTO COMPOTHUBICHUS
npoBoiHUKOB" win "MccnenoBanue
3aBHCHUMOCTH CHJIbI TOKA OT
HaIpsHKEHUS JUIsl JIaMIIbl HaKaJIuBaHUs "

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

160

DuU3NYECKUN PAKTUKYM I10 TEME
"Habmronenue anektponusa’ miu

bu6mmoreka [JOK
https://m.edsoo.ru/64b6e901
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"N3mepenue 3apsiia 0AHOBAJIEHTHOTO
noHa" wnu "Mccnenosanue
3aBHCUMOCTH COTIPOTHUBJICHHUS
TEPMOPE3UCTOPA OT TEMIEpPATypbl" UIU
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEepUCTUKH uoaa”

PeseprubIit ypok. O6001IeHNE U

. bubnuorexa [JOK
161 CHUCTEeMaTH3alMs 3HaHUH 10 TeMe
" " https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBurrii ypok. O000111€HIE U
162 CI/ICTIG)MaTI/I?,ZEI/ISI 3HAHUU 110 TEME bubmmorexa [OK
" " https://m.edso0.ru/3149956b
JnHamuka
PesepBurrii ypok. O000111€HIE U
P P N bubmuorexa [JOK
163 CUCTEMATHU3ALINA 3HAHUH I10 TEME
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpJOTO Tema
PesepBusblil ypok. O000IIIEHNE U
164 CHCTIe)MaTHSZEHSI 3HAHUHU 110 TEME bubmorexa LOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpPAHECHHS B MEXaHUKE
PesepBubiit ypok. O6001IeHNE 1
165 CHCTEMAaTH3alMsI 3HAHUH 10 TeME bubnuoreka [JOK
"OCHOBBI MOJIEKYJISIPHOKMHETUYECKOI https://m.edso00.ru/de148976
Teopun"
PesepBurblii ypok. O00011I€HIE U
P P N bubmuoreka [JOK
166 CUCTEMaTH3aIus 3HAHUH 110 TeME
" " https://m.edsoo.ru/Obcc77cl
Tepmoauaamuka. TernaoBble MalTUHBI
PesepBHrlit ypok. O600IeHEe U
167 cUcTeMaTu3alus 3HaHUM 1o TeMe bubnunoreka [JOK

"ArperatHble COCTOSIHHSI BEIIECTBA.
®da30BbI€ NTEPEXObI"

https://m.edsoo.ru/59ca5c91
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PesepBHelii ypok. O600IIeHNE 1
168 CUCTEeMAaTH3aIHsl 3HAHWA 110 TeMe 1 bubmmorexa [JOK
" B " https://m.edsoo.ru/f2381c0c
DIEKTPUYECKOE oJIe
PesepBHeIit ypok. O600IICHNE 1
P P iII bubnuorexa [JOK
169 CUCTEMaTH3alus 3HAaHUH 110 TeMe 1
" . . https://m.edsoo.ru/3cae6dal
[TocTosIHHBIN 2TIEKTPUUYECKUN TOK
PesepBubiit ypok. O60011eHNE 1
170 CHCTI;MaTmZEHﬂ 3HaHui 110 Teme "Toknu 1 bubnmorexa LHOK
" https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cpelax
OBUIEE KOJIMYECTBO YACOB I10 170 3 16
I[MPOI'PAMME
11 KIIACC
Koan4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTejbHbIE
padoThbI padoThI
pecypchbl
B3aumonelicTBre MOCTOSIHHBIX
bu6mmoreka [JOK
1 MAarHuTOB U ITPOBOJTHUKOB C TOKOM. 1
https://m.edso0.ru/487a8593
MaruutHoe noJie. ['unoreza Ammnepa
BekTop MarHuTHOM MH WH.
2 [Tpun pHn CYIIEPIIO3H SEK l\fI_IaFHI/ITHBIX 1 bubmorexa HOK
p “u yrep H . https://m.edsoo.ru/4clabcch
nosiel. JINHUK MarHUTHOM MHAYKIUN
MarsauTtHoO€ 1noJje NPOBOJHUKA C bubnuoreka [IOK
3 1
ToKOM. OnbIT Dpcrena https://m.edso0.ru/d35d5262
4 Cuna Amnepa, e€ HallpaBJICHHE U 1 bubnuoreka [IOK
MOJ1yJIb https://m.edsoo.ru/26d9c5ba
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bubmuoreka [JOK

> Pemterme sazat https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3axkoHa Amnepa. bubnuorexa [JOK
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBieHUE U
7 MOJ1yJib. JIBUKEHUE 3apIKEHHOM bubnuorexa [JOK
YaCTHUIIbI B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rmoJjie
8 Pemenue 3amau bubmorexa HOK
https://m.eds00.ru/504e98c7
bu6moreka [IOK
o Pabora cuet Jlopetiua https://m.edsoo.ru/d518be4b
bu6moreka [IOK
10 Pemterme saza https://m.eds00.ru/93617bd9
MarsauTHOE I10JI€ B BENIECTBE.
11 deppoMarHeTukH, napa- u bubmorexa TOK
https://m.eds00.ru/30ff9608
TuaMarHeTHKA
OcHOBHBIE CBOICTBA
12 (dbeppomarnetukoB. [IpumeneHue bubmmorexa [JOK
https://m.edso00.ru/0b58190a
(heppoMarHeTHKoOB
13 Pemienne 3aga4 mo teme "MarautHoe bubnuorexa [JOK
noJjie" https://m.edso00.ru/5b55¢307
14 Pemenne 3aga4 mo reme "MarautHoe bubmuoreka [JOK
noJjie" https://m.edsoo.ru/41c4ae8a
SIBneHue 3MeKTpOMarHUTHON
15 WHYKIUU. HOTl::)K BEKTOpa MarHUTHOM bubmiorexa LIOK
https://m.edsoo.ru/b3efalcl
WHIYKIIUH
16 O/C nnaykunu bubnuoreka [IOK
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https://m.edsoo.ru/48150bd8

17 3aKOH AMEKTPOMArHUTHON UHIYKIIUH bubnmoreka [JOK
QDapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe nosie. Toku bubnuorexa [JOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKINU B ABMOKYIIUXCS bubnuorexa [JOK
MIPOBOTHUKAX https://m.edso00.ru/0235cc02
bubnuorexa [JOK
20 Pemterme sazat https:// m.edSO(])_.[ ru/4dfda618
bubmuorexa [JOK
21 Hpasito Jlenua https:// m.edso;I ru/bbc22726
22 f;;yyf:;;::;:; .BlflaeTri’IfIH ESCTOSIHHOFO bubmmorera LOK
https://m.edso0.ru/621eae9d
TOKa
23 SBnenne camounaykiuu. IJ1C bubmuorexa [JOK
CaMOMHAYKIINHU https://m.edsoo.ru/7ee60ca8
24 DHEprusi MarHUTHOTO TOJISI KATYIIKH C bubmuorexa [JOK
TOKOM. DJIEKTPOMarHMuTHOE 10Jie https://m.edsoo.ru/b3cOad1l
bubmuoreka [JOK
25 Pemterme saza https:// m.edsoc%.I ru/88f69d2b
26 O06001eHne u cucTeMaTu3anus bubnnoreka [JOK
3HAHUM MO Teme "DIEKTpoIMHAMHUKA" https://m.edsoo0.ru/76484025
97 KonTtponbHas padoTa o tTeme bubnnoreka [JOK
"DnexkTpoauHaMuka" https://m.edso0.ru/8ae09b98
| o e oS
N https://m.edsoo.ru/7c1db385
29 KunemaTtnueckoe n JMHHAMHUYECKOE bu6mmoreka [JOK
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OIIMCAaHME KOJIeOATEIbHBIX IIBI/I)KGHI/II;'I

https://m.edsoo.ru/87ce9498

DHepreTuyeckoe onucanue. BeiBos
IUHAMHWYCCKOT'O OITMCAaHUA

30 TapMOHHYECKUX KOJIEOaHUU U3 UX bubnmorexa LHOK
P https://m.edso0.ru/e3c99692
JHEPreTHIECKOTO U KHHEMATHIEeCKOTO
OITHMCAHUS
bu6mmoreka [IOK
31 AM 0 7
TMTYNa 1 basa KoneOammii https://m.edsoo.ru/7a0c439a
[Tepuon u yacToTa KoJIeOaHUH.
[Teproa manbrx cBOOO HBIX
32 K0JIE0aHNIT MATEMAaTHYECKOTO bubmmorexa [IOK
https://m.edso0.ru/e0399319
MasTHUKA. [lepro cBOOOTHBIX
KoJIeOaHU TTPY)KHHHOTO MasTHUKA
33 3aryxaromye KojeOaHusl. bubnuoreka [IOK
Brinyxnennsie konebanus. Pesonanc https://m.edso0.ru/72e93d09
bu6mmoreka [IOK
34 A o
BTOKOJIEOANHA https://m.edsoo.ru/6add2644
bu6mmoreka [JOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Ypok-koHpepenus "MexaHnuecKue
36 K0JIE0AHHS B MY3bIKAJIbHBIX bubmorexa [IOK
3/3 https://m.edsoo.ru/8ef587be
HMHCTPpYMEHTaxX
O00011IeHNE U CUCTEMATH3ALI S
. " bubnunoreka [JOK
37 3HaHuH 110 TeMe "MexaHndecKue
" https://m.edsoo.ru/eb84182f
KoJie0anus
38 DNeKTPOMAarHUTHBIE KOJICOaHMUS. bubnunoreka [JOK

KonebarenbHbIi KOHTYD

https://m.edsoo.ru/d4adabde
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®opmyna Tomcona. CBsi3b aMIUTUTYAbI

39 3apsiga KOHJIEHCAaToOpa ¢ aMILIUTYI0M bubmorexa HOK
PAA A P v https://m.edsoo.ru/093f9afl
CWJIBI TOKA B KOJICOATEIIEHOM KOHTYpE
3aKOH COXpaHEHMsI SHEPTUU B bubnuorexa [JOK
40
HJCATLHOM KOJIeOATeThbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxarnue 3JIEKTPOMarHuTHEIC
41 KOJ'I}:gaHI/ISI Bea peHHBIC bubmmorexa [TOK
’ YA https://m.edso00.ru/5e668619
AJIEKTPOMATrHUTHBIC KOJICOAHUS
[Iepemennslit TOK. Pe3ucrop u
42 KOHIIEHCATOD B LIENH IIEPEMEHHOTO bubmmorexa LHOK
p p https://m.eds00.ru/84836152
TOKa
43 Karynika nHIyKTUBHOCTH B LIENH bubnuoreka [IOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
m 3akoH OMa ISl JJIEKTPUYECKOM 1enu bubnuoreka [IOK
MEPEMEHHOTO TOKa https://m.edso0.ru/8bae38e6
MOoIIHOCTh NEPEMEHHOTO TOKA.
45 AMIIUTHTYTHOE U IEHCTB ee bubmorexa HOK
a A yrotm https://m.edsoo.ru/lcac6cac
3HAYCHHE CHJIBI TOKA M HAMPSDKECHUS
46 Pe3onaHC B 2€KTPHUYECKOH 1EITH bubmorexa LHOK
P t https://m.eds00.ru/087506df
47 Pemenue 3amau bubmotera [JOK
https://m.edsoo.ru/al6836a4
WneanbHbIif Tpancdopmarop.
48 HﬂomBo CTBE ne(be paqa Hp bubmorexa LIOK
p A > TTEPEAL 5 https://m.edsoo.ru/f97418ae
MoTpeOJIeHNe IIEKTPUIECKOW IHEPTUH
DKOJOTUYECKHE PUCKU TIPH
bu6mmoreka [JOK
49 MIPOU3BO/JICTBE JIEKTPOIHEPIUU.

KynpTypa ncnosib30BaHus

https://m.edsoo.ru/a6f74d93
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3JIEKTPOSHEPIUHU B MOBCEIHEBHOM
KHU3HN

50 Pemenwue 3amau brbmmorexa LOK
https://m.edsoo.ru/ee6677ed
bubnuoreka [JOK

>1 Pemmenmte a2 https://m.edsocI)_.[ ru/7cab59f8

HUE U CHCTEMaTHU3aIUs
52 3(3{621(1){?/111”1;6110 :CM(C: ”CBJieI?Tp(?;I;rHHTHLIe bubnuotexa LIOK
- https://m.edsoo.ru/401024a9
53 MexaHU4eCKHUe BOJTHBI. bu6moreka [IOK
XapakTEepUCTUKN MEXaHHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f

54 CBoiiCTBa MEXaHHMYECKUX BOJIH bubmorexa [TOK
https://m.edso0.ru/d9ae1000
bubnuoreka [IOK

= 3BYK. XapaKTepHCTHIH 3ByKa https:// m.edso;I ru/138b6f09

56 HNudpaszsyk u ynerpassyk. [llymoBoe bubnuoreka [IOK

3arpsiI3HEHUE OKPYKAIOUIEH CpeJIbl https://m.edso0.ru/7380038f
bubnuorexa [JOK

> Pemmerme s https:// m.edsoc%.I ru/cfd918bf

58 DJIEKTPOMArHUTHBIEC BOJIHBI. bubnuoreka [JOK

N3nydeHne 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/714e5db1

59 DOHeprusi 3NEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK

CBoiiCTBA 3JIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[kana 3MeKTPOMarHUTHBIX BOJIH.
60 [IpumeHeHne AMeKTPOMarHU THBIX Bu6mmorexa LIOK
BOJH B TEXHHKE  GHITY https://m.edsoo.ru/49belf9e
61 [IpuHIMIBI paguOCBI3U U bubnuoreka [IOK

TeneBuaeHuA. Pagronokamusi.

https://m.edso0.ru/9f96f1f8
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DNEeKTPOMarHUTHOE 3arps3HEHHE
OKPYKarOLIEH CpeJIbl

KonTtposnsHas paboTa o teme

bubmmoreka [{OK

62
"Konebanusg 1 BOJIHBI" https://m.edso0.ru/4f7985a0
63 Caert. 3aKOH NMPSMOJIMHEHHOTO bubnuorexa [JOK
pacnpocTpaHeHus CBETa https://m.edso0.ru/f9566406
Pemrenue 3amaqy Ha npuMeHeHNE
64 3aK0Ha II smfonpmeﬁgoro bubnmorera [TOK
p https://m.edsoo.ru/ea32d455
pacrpoCTpaHeHHs CBETa
65 Ortpaxenue cBera. [Inockoe 3epkaino. bubmuorexa [JOK
Cdepuueckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipenomnenne cBeta. AGCOIOTHBIN U
OTHOCHUTEJILHEIN ITOKA3aTeIb
66 npenomiienus. [loaHoe BHyTpeHHEe bubmmorexa [IOK
p ) B yIp https://m.edsoo.ru/bc2e55cd
oTpaxxenue. [IpenenbHbIN yroa
TTOJTHOTO BHYTPEHHETO OTPKCHUS
Pemenue 3ana4 Ha npUMEHEHUE
67 3aKOHOB OTPAXEHUS U IPETOMIIEHUS bubmnorexa [IOK
p p https://m.edso0.ru/49d830a9
cBeTa
Xon nydei B mpusme. Jlucnepcust
. bu6mmoreka [JOK
68 cBera. CI0KHBIH cOCTaB O€JIOro CBETa.
https://m.edsoo.ru/d8elc3be
IiBer
69 JInnssl. POKyCHOE PACCTOSIHUE U bubnuoreka [IOK
ONTHYECKAs CHJIA JIMH3BI https://m.edso0.ru/60441359
70 ITocTtpoenue n3o6pakeHuil B IMH3aX U bubnuoreka [IOK
HUX CUCTeMaX. YBeJINUEHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
71 Pemienue 3agau Ha nocTpoeHue bubnunoreka [JOK

H306pa)KeHHI>i, MOJIY4a€MBbIX C

https://m.edsoo.ru/5a868f09
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IIOMOIIIBIO JIMH3

72 I'ma3 kak onTuyeckas cucTeMa bubmorexa OK
https://m.edsoo.ru/ecd480a2
Pewmenne 3anau. [Ipeneinst
73 NPUMEHUMOCTH IF€OMETPHUIECKOI bubmorexa HOK
p P https.//m.edsoo.ru/cd174a10
OINTUKHU
74 CKopocCTh CBETa U METOJIBI €€ bubnuoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
7
> Jlucniepens ceera https://m.edsoo.ru/lel6cc6e
bu6moreka [IOK
76 n
HTEp(epenius crera https://m.edsoo0.ru/5fc0c638
KorepeHTHbIE ICTOYHUKH. Y CIIOBUS
77 HAOIIOACHUSI MAKCUMYMOB U bubmiorexa HOK
g ™ https://m.edso00.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [IOK
8 Peenne 3anas https://m.edso00.ru/3061de2b
bu6mmoreka [IOK
79 II
PHMEHEHHE HHTEphepeHiIn https://m.edso0.ru/668edbc8
bu6mmoreka [IOK
80
Jlupaicust caera https://m.edsoo.ru/12ed04b5
81 JudpakuronHas pemeéTka. Y cloBue bubnunoreka [JOK
HaOII0/ICHUS TJIAaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bubmuoreka [JOK
82 P
CHICHHE 3a/aT https://m.edsoo.ru/d58c411a
83 ITonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonapusanus ceera https://m.edso0.ru/e9890fe9
84 Pemienne 3amau bu6mmoreka [JOK
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https://m.edsoo.ru/c56¢8158

85 CBeToBbI€ SIBJIEHUS B IPUPO/IE Bubmmorexa LIOK

https://m.edso0.ru/0b36363d

86 O06o01IeHre U CHCTeMAaTH3aIus bubmmoreka [JOK
3HaHu# 1o teme "OnTuka" https://m.edso0.ru/8a14748b

g7 KonTtposnsHas paboTa o teme bubmmorexa [IOK
«OnTtuka» https://m.edso0.ru/82315dd4
I'paHUIBI MPUMEHHUMOCTH

88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubnuorexa [JOK
AIEKTPOJIMHAMUKHI U TTPUHLIUIT https://m.edso0.ru/c9bd77ch
OTHOCHUTEIILHOCTH

89 [TocTynaTel cienuanbHON TEOPUU bubnuoreka [IOK
OTHOCHUTEIILHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BpEMEHHO M
nntepBal. [IpeoOpazoBanus Jlopenia.

90 YcnoBue NpUuYMHHOCTH. bubnuoreka [IOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amMe/yieHre BpEMEHH U COKpallleHue
JUIAHBI

01 DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOM bubnuoreka [JOK
YJACTHULILI https://m.edsoo.ru/853a64fc
CBs3b MaccChl C DHEPTrUeH 1

92 HMMITYJIECOM PEISTUBUCTCKOM YaCTUIIBI. Bu6mmorexa LIOK

https://m.edsoo.ru/b6258ffa
DHeprus NOKos

93 PaBHOBECHOE TEMIOBOE U3ITyYEHHE bubmiorexa LIOK

https://m.edsoo.ru/f54035a5

94 3akoH cMelrennsa Buna bubmorexa LIOK

https://m.edsoo.ru/1c5ff752
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95 ['umoreza M. I1nanka o KBaHTax. bubmuoreka [JOK
®OoTOHEI https.//m.edsoo.ru/a5ffa218
bubmmoreka [{OK
% Dueprus 1 MIYILC GoTOHA https.//m.edsoo.ru/7fb307ec
97 ®otorddext. OnpiTer A. T bubnuorexa [JOK
CroneroBa. 3akoHbI hoTod(h(hekTa https://m.edso0.ru/8c68e5b9
VYpaBHeHue DUHIITEITHA 15
98 dotorddekra. "KpacHas rpanumna" bubmorexa HOK
P P https://m.edsoo.ru/01ef4556
dboTorddexra
99 Jasnenue ceera. OnbitTe [1. H. bubnuorexa [JOK
Jlebenena https://m.edso0.ru/64b4f966
. bubmuorexa [JOK
1 B
00 O/THOBBIC CBOHCTRA HaCTHIL https://m.edsoo.ru/f59cfcec
Bounas! ne bpoiins. JlimHa BOJTHBI A€
101 b oﬁnﬂzllzl aI;Me bl §6J1acm ! bubmorexa HOK
p p p B https://m.edsoo.ru/5df8bafl
JIOKATM3AIUH JIBHXKYIIICHCS YaCTHIIBI
bu6mmoreka [IOK
102 K - i
OPHYCKYAPHOBOTHOBOH AYATHSM https://m.edsoo.ru/8ccab62a
103 Judpakuus 37€KTPOHOB Ha bubnuoreka [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Crenndrka U3MESpEeHUH B MUKPOMHUPE.
1 p MHKP up Bbu6nuoreka LIOK
104 CoOTHOILIIEHHS HEONTPEACIEHHOCTEH
N https://m.edso0.ru/65783dec
I'eitzenbepra
bubnuoreka [JOK
105 P
CUICHHE IPAQHICCKHX 33121 https://m.edsoo.ru/e70195bd
. bubmuoreka [JOK
106 Pernenne pacuCribix sanas https://m.edsoo.ru/ee9h3182
107 KonTposnpHast paboTa no Temam: bubnuoreka [IOK
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"Ocnosel CTO", "KopnyckyinspHo-
BOJIHOBOM myaynn3m"

https://m.edsoo.ru/c3de891a

OmbBITEI IO HCCIICA0BAHUIO CTPOCHUSA

bub6mmoreka [{OK

108 atroma. [TmanerapHast Moenb aTOMa httos://m.edsoo.ru/312b750a
Pesepdopna
bubmmoreka [{OK
109 Hoctynater bopa https://m.edsoo.ru/404dfa9a
110 Bunst ciektpoB. CriekTp ypoBHE#H bubnuorexa [JOK
SHEPTrUH aTOMa BOJAOPOAA https://m.edsoo.ru/cf74blla
111 CHoHTaHHOE U BBIHYXIEHHOE bu6moreka [IOK
W3JIy4YECHHE CBETA https://m.edso0.ru/f945d85c
bu6moreka [IOK
112 Jlasep https://m.edsoo.ru/2288a0c4
Hyxknonnas Monens gapa
113 I'eitzenbepra-MBanenko. 3apsn u bubmuorexa [JOK
MAaccoBO€ YHUCIO siipa. M30TomBI. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aK0H pPaJIMOAKTUBHOTO PaCIIajia.
CBoiicTBa HOHU3U ero
114 W3JTY4YCHHS. BJ‘II/IHI—II)I/}I,;O B bubmorexa HOK
https://m.edsoo.ru/aab98bef
PaIMOaKTUBHOCTH Ha )KUBBIC
opranusmsl. Jlozumerpus
DHeprus CBA3U HYKJIOHOB B siIpe.
SAnepubie cunbl. JledekT Macchl sapa.
SnepHeie peakuuu. AnepHsie BuGmmorexa [OK
115 peaktopsl. [Ipo6iemsl ynpasisieMoro

TEPMOSIACPHOIO CHUHTE3A.
OKOJIOTUYECKHE aCIIEKThI Pa3BUTHS
SIEPHOY DHEPTETUKU

https://m.edsoo.ru/ff1758d0
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Merons! perucTpanuy u
HCCIIEI0BaHUA dJIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOICHCTBUA.

bub6mmoreka [{OK
116 bapuoHsbl, ME30HBI U JIENTOHBI.
. https://m.edsoo.ru/1ac08a5h
[IpencraBnenue o CtanaapTHOU
Mojienu. KBapk-rimrooHHas MoeIb
aJpOHOB
®dusuka 3a npeaenamu CTaHIapTHON
117 Mozenu. TéMHas Matepusi U TEMHas bu6mmoreka [IOK
sHeprus. EnuncTBO pusmueckoi https://m.edso0.ru/c026fd37
KapTUHBI MUpa
118 Otansl pa3BUTHS ACTPOHOMUH. bubnuoreka [IOK
3HaueHue acCTpPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TPUPOHI KOCMHYECKHIX bubnuoreka [IOK
119
00BEKTOB. MeTOIbI aCTPOHOMHYECKHUX https://m.edso0.ru/39c44028
HUCCIIEIOBAHUI
CoBpeMEHHBIC ONITHYCCKUE
bu6mmoreka [IOK
120 TEJIECKOIIbI, PaUOTEIICCKOTIHI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpPOHOMHUS
Bun 38é3nnoro Heda. Co3Besnus,
. bubmuoreka [JOK
121 SIpPKHUE 3BE3/IbI, TJIAHETHI, UX BUIUMOE
https://m.edsoo.ru/aac588eb
NBIDKEHUE
Coinneynas cuctema. CoJHIIE.
bubmuoreka [JOK
122 CoJiHeYHast aKTUBHOCTE. MICTOUHUK
. https://m.edsoo.ru/22748eb4
sHeprun CoJIHLIA U 3BE3]
3BE3bI, X OCHOBHEIE
bu6mmoreka [JOK
123 XapaKTepUCTUKH. /[narpamma

"CIEeKTpaNbHbIN KJIACC — CBETUMOCTB"

https://m.edsoo0.ru/42169944
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bubmuoreka [JOK

124 3Be3/1bI TJIABHOM MOCJIEI0BATEILHOCTH httos://m.edsoo.ru/b3ch766¢
Bnyrpennee ctpoeHue 3BE3 .
125 CoBpemeHHbIE NPECTaBICHUS O bubnuorexa [JOK
MIPOUCXOXACHNUHU U 3BoJronnu CosiHLa https://m.edso0.ru/d09da494
1 3BE3/1. DTarbl )KMU3HU 3BE3]T
Mneunsiii [Iyre — Hama ['anakTuka.
126 Tune! ranaktuk. Y€pHble ABIPHI B brbmmorexa [OK
https://m.edsoo.ru/7cd10a0a
sIIpax rajJakTUK
Bcenennas. Pacmiupenne BeeneHHoM. BuGmrorexa LOK
127 3akon Xa06na. Teopust bosmbIoro httos://m.edsoo.ru/3dbdfod2
B3pbIBa. PeMKTOBOE H3TydeHHE
128 Macmrabnas ctpykTrypa Beenennoii. bubnuoreka [IOK
MeraranakTuka https://m.edsoo.ru/ce234633
N bu6mmoreka [IOK
129 Hepeménnsie mpo6iieMbl aCTpOHOMHUHT httos://m.edsoo.ru/d37d9ffe
DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue MariuTHOI'O I10JISI
MOCTOSIHHBIX MAarHUTOB" WJIH
130 "UccnenoBanue CBOMCTB bubnuorexa [JOK
(dbeppomMarHeTukoB" UiIu https://m.edsoo.ru/67361aef
"UccneqoBanue OeHCTBUS
MMOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM"
Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue cuiibl AMriepa niu BuGmiorexa OK
131 "N3y4yeHne 3aBUCUMOCTH CHUJIBI

AmMriepa OT CHIIbI TOKa" UITH
"Onpenenenrie MarHUTHOM UHAYKIIUU

https://m.edsoo.ru/fcae91e9
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Ha OCHOBE U3MepeHUs cuiibl Amnepa”

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"HccnenoBanue SIBIICHUS

132 JIEKTPOMArHUTHOM MHIYKIMU" WIIN https://m.edsoo.ru/c36658da
"Onpenenenre HHAYKIIMH BUXPEBOTO
MAarHUTHOTO TOJIs"
®u3NYEeCKU IPAKTUKYM I10 TEME
133 "UccnenoBanue sSBIICHUS bu6mmoreka [IOK
camouHaykuun" win "Coopka Moenu https://m.edsoo.ru/b8fh6391
3IIEKTPOMAarHUTHOIO reHeparopa’
®u3N4eCcKUil IPAKTUKYM IO TEME
134 "U3mepenue neproia CBOOOTHBIX bu6moreka [IOK
KoJIeOaHUH HUTSHOTO U IPYKUHHOTO https://m.edso0.ru/5d159d35
MAasITHUKOB"
DU3NYECKUH TPAKTUKYM 10 TEME
135 "[IpeoOpazoBanue PHEPTUU B bubmorexa IOK
g https://m.edsoo.ru/a28026bd
MPYKUHHOM MasiTHUKE
DuU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue nepeMEHHOIO TOKa
yepes MocCiIeI0BaTeNIbHO COSIUHEHHBIE
136 KOHJICHCATOP, KaTYyIIKy U pe3ucTop" bubmorexa HOK
" https://m.edso0.ru/89dc2d90
nin "HccnenoBanue paboThl
HMCTOYHUKOB CBETA B IIEMH
MepeMEeHHOro Toka"
Ou3nyecKuil MPakTUKyM 1O TEME
137 "N3y4yeHne napameTpoB 3ByKOBOU Bubmmorexa LIOK
" https://m.edsoo.ru/b100661a
BOJIHBI
138 @u3nyeCcKuil MPAKTUKYM IO TEME bubnuoreka [IOK

"N3mepenue nokasaTess MpeJoMIICHUS

https://m.edsoo.ru/42569eal
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crexna" win "llomydenue
M300paKeHUs B CUCTEME U3 TNIOCKOTO
3epKayia v JIMH3bI"

139

PuU3N4EeCKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT BEIECTBA
(Ha mpuMepe KUJIKUX JINH3)" 1IN
"N3mepenue GOKYyCHOTO pacCTOSTHUS
paccenBarouX JuH3"

bubmmoreka [{OK
https://m.edsoo.ru/b879fb3f

140

Pu3N4eCKUil IPAKTUKYM IO TEME
"Habmronenne mudpakuum,
UHTEpPEPEHIIUH U MOJISIpU3aLUN
ceera"

bu6moreka [IOK
https://m.edsoo.ru/8b7ac737

141

DU3NYECKUH TPAKTUKYM 10 TEME
"OnpeneneHne UMMYyAbCa U SHEPTUU
PENATUBUCTCKHUX YacTHUll (110
dhoTorpadusiM TPEKOB 3apsHKECHHBIX
YaCTHI[ B MArHUTHOM T0J1e)"

bu6mmoreka [IOK
https://m.edsoo.ru/63756¢c47

142

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrosinHon [lnanka na
OCHOBe HuccienoBanus Gororddexra"
uinu "ccnenosanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUO OT
HanpspKeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/eb916f82

143

Ou3nyecKuil MPakTUKyM 10 TEME
"HccenenoBanue cekTpa
Pa3pekEeHHOT0 aTOMapHOI0 BOJIOPOJa
Y U3MepeHHe MocTosHHoM Punbepra"

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

144

DuU3NYEeCKUN IIPAKTUKYM I10 TEME

bu6mmoreka [JOK
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"UccnenoBanue pajnoakTUBHOTO
(oHa ¢ UCTIOTB30BAaHUEM J103UMETpa"
niu "M3ydenune noriomienus oera-
YaCTHI[ ATFOMUHUEM"

https://m.edsoo.ru/c3dabe6e

145

PuU3NYECKU IPAKTUKYM 110 TEME
"HaOmroaenus 38€31HOr0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHNN JUISl OTIPEIEIICHUS
II0JIOKEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOTo MOTyIapHs U
spkue 38E3761" Wi "Habmronenus B
teneckotn JIyHbl, TUIaHeT, TYMaHHOCTEH
U 3BE3IHBIX CKOILICHUN"

bubmmoreka [IOK
https://m.edsoo.ru/1072021e

146

O00011eHNE U CUCTEMATH3ALMS
3HaHu#. Posib pu3nku 1 acTpOHOMUU B
YKOHOMMYECKOM, TEXHOJIOTHUCCKOM,
COITMAIbHOM M ATHYECKOM chepax
JEATEIIbHOCTH YCJIOBEKA

bu6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

147

O000111eHNE U CUCTEMATU3ALMS
3HaHMi. Posib 1 MecTO pU3KKH U
ACTPOHOMHH B COBPEMEHHOW HaY4HOM
KapTUHE MHUpa

bubmuoreka [JOK
https://m.edsoo.ru/18f19f7c

148

O000I11IeHNE U CUCTEMATH3ALMS
3HaHuil. Poss ¢pusnyeckoil Teopun B
(opMuUpOBaHUU TPEACTABICHUN O
¢u3nyecKoil KapTUHE MUPA, MECTO
¢bu3nvecKkoi KapTUHBI MHUpa B 001IEM

bu6mmoreka [JOK
https://m.edsoo.ru/e7d400f4
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https://m.edsoo.ru/1072021e
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PsAly COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX [IPEJCTABICHUN O IIPUPOLC

149 O06o01IeHrne U CHCTeMAaTH3aIus bubmmoreka [JOK
3gaHui 1o reme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o01IeHNe U CHCTeMAaTH3AINS bubnmoreka [JOK
3gaHui 1o reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O0600611eHrE U crucTeMaTu3alus bubnnorexa [JOK
3HaHu# no Teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
O000611IeHNE U CUCTEMATHU3AIIUS
152 3Hauuii mo teMe "CTaTHuKa TBEPIOTO bubmmorexa [TOK
" P https://m.edsoo.ru/3cca482e
TENna
O00011IeH1E U CUCTEMATH3ALIUS
153 3HAHUH 110 TeMe "3aKOHBI COXPAaHEHUS bubmorexa LOK
" P https://m.edsoo.ru/32a4d1a0
B MEXaHHUKE
O00011IeHNE U CUCTEMATHU3ALIUS
. " bubmuorexa [JOK
154 3Hauui mo teMe "OCHOBEI
. " https://m.edsoo.ru/ed440ca8
MOJIEKYJIIPHO-KHHETHYECKON TEOPUHU
O00011IeHNE U CUCTEMATH3ALUS
155 3HaHuil o teMe "TepMoarHaMUKa bubmiorexa LOK
P A ) https://m.eds00.ru/c63f7c10
TemnmoBble MalIMHEL
O000I11IeHNE U CUCTEMATH3AL[USI
156 3HaHUM N0 TeMe "ArperaTHsie bubnnoreka [JOK
cocTosHu BellecTBa. @a3oBble https://m.edsoo.ru/1d36b5b1
nepexonr"
O0001IeHEe U CUCTEMATU3 AU
157 3HAHHH M0 TeMe "DIeKTpHIeCcKoe bubmiorexa LOK
\ P https://m.edsoo.ru/3bf0def9
moJie
158 O000I11IeHNE U CUCTEMATH3ALIMSI bu6mmoreka [JOK
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3gaHui 110 Teme "11oCTOSTHHBIN
AIIEKTPUYECKHM TOK"

https://m.edso0.ru/71453ee6

O0001IEHUE U CUCTEMATU3ALIUS

159 3HaHU’ 110 TeMe "TOKHU B pa3IMYHBIX bubmmorexa [IOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O06o01IeHre U CHCTeMaTH3aIus bubmmoreka [JOK
3HaHUU 110 Teme "MaraurtHoe moJe" https://m.edsoo.ru/3b4c06ae
Pesepsueblii ypok. O000IIIEHNE U
161 CHCTI;MaTmZEHﬂ 3HaHI/H§1II 0 TEME bubnmorexa LOK
" " https://m.edso0.ru/053e2248
DNeKTpOMAarHUTHAS HHITYKIIHS
PesepBuelil ypok. O000IIIEHNE U
162 CI/ICTIe)MaTH?,Zp s 3HaHPII>I'III 10 TEME bubmmorexa [TOK
1 https://m.edsoo.ru/d6310bfd
"Mexaandeckue Koaeoanus"
PesepBHEblil ypok. O000IIIEHNE U
163 CI/ICTIe)MaTI/I?)Zp s 3HaHPII>I'IH 10 TEME bubmorexa LOK
" B | https://m.edsoo.ru/5e2bb83d
DNeKTPOMarHuTHBIE KOJICOaHUs
Peseprubrit ypok. O6001eHNE 1
164 CHCTEMAaTH3alus 3HAaHUH 110 TeMeE bubmuoreka [JOK
"MexaHn4eCKHUE U AIEKTPOMArHUTHbBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBueblil ypok. O000IIIEHHE U
P P ilI bubmuoreka [JOK
165 CUCTEMATHU3AalHA 3HAHUA T10 TEME
" " https://m.edsoo.ru/52ad1603
OnTuka
PesepsHeblil ypok. O000I1IIEHHE U
P P 111 bubmuoreka [JOK
166 CHUCTEMATHU3AaIH 3HAHUH 10 TEME
" " https://m.edsoo.ru/5hec1c65
OcHoBrl CTO
167 PesepBHbiit ypok. O600IeHE U bubnunoreka [JOK

CHCTeMaTHU3alus 3HaHUHI 0 TeMe

https://m.edsoo.ru/f7¢59d38
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"KopnyckynsipHO-BOJHOBON Ayayin3m"

PesepBHeiit ypok. O600IIeHNE 1

. bubnuorexa [JOK
168 CUCTEMaTH3alUs 3HAHUH 110 TeMe 1
" " https://m.edso0.ru/1f511654
®dusuka aToma
PesepBHeIit ypok. O600IICHNE 1
169 cHCTEMaTH3alMs 3HAaHUH 10 TeME 1 bubmmoreka [{OK
"®u3uka aTOMHOTO sijipa U https://m.edso00.ru/905c5ce0
3JIeMEHTapHbBIX YacTuir"
PesepBubiit ypok. O60011eHNE 1
P P . bubnuorexa [JOK
170 CHCTEMAaTH3alMsI 3HAHUH 10 TeMe 1
" " https://m.edsoo.ru/2bffb94c
DneMeHTHl acTpOoU3UKI
OBUIEE KOJIMYECTBO YACOB I10 170 16

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

®dusuka, 11 knacc/ Kacesano B.A., O61iecTBo ¢ orpaHUYeHHON
0TBeTCTBEHHOCTHIO «/IPODA»; Akinonepnoe o0iectBo «M3narenscTBo
«IIpocsewenue»

®uzuka, 10 xnace/ Kacbeanos B.A., OO01iecTBO ¢ OrpaHuYeHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akinmonepnoe obectBo «M3narenscTBo
«IIpocsenieHue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

B. A. KacbsiHoBa: yue6HO-MeToanueckoe nocooue / B. A. Kacbsanos, U. T'.
Bnacosa. —M. : Jlpoda
PazHoypoBHeBbIe TecTOBbIE 3aaHus 10 ¢usuke. 10—11 kmacc / aBt.- coct. H.b.
®enopona, H.. Epmakos, O.B. Ky3nenosa, M.A. bopucosa ; Ps3. roc. yH-T um.
C.A. Ecennna. — Psa3ann, 2022. — 252 c.
®usuka. 11 xnacc. ba3oBelit 1 yriyoneHHbIH ypoBHU. JHaakTHUEeCKue
marepuainsl 2022 | Mapon E.A.
®uzuka. 10 knace. JAunakruueckue marepuaisl - Mapos A.E., Mapon E.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

bu6mmoreka [IOK
POII

1 http://nsportal.ru - coruanbHas ceTh pabOOTHUKOB 00pa30BaHMS.
2 http://markx.narod.ru/pic/ - pusuka B mkore.

3 http://festival.1september.ru/articles/ - dhecTuBanp negarorndeckux UacH
«OTKpPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit ast yaureneid GU3HKN U UX YICHUKOB.
5 http://www.physics.ru/ - maTepuansi 1o usuke.

6 www . ege .edu.ru - madopmanuonnsiii mopran EI'D. 7 http :// school - collection
. edu . ru/ - enunas xomnekuus [IOPos
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