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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE cpeaHero oOiiero o00pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM oOpa3oBareiapHON mnporpammsel, npencrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHOl paboueld mporpamMMbl BocniuTanus U KoHmeniuu
npenoaaBaHus yueoHoro npeamera «Puszuka» B 00pa3oBaTEIbHBIX OPraHU3AMUIX
Poccuiickoit ~ depeparuu, — peaJM3yOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIEpKAHHE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/IeiioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma no ¢Qusuke Aa€T TpencTaBICHUE O LEAX, COJACpPKAHMM, OOIIeH
CTpaTeruu OOYy4YeHMs, BOCIHUTAHWUS W PA3BUTUS OOYYAIONMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKd YriayOJIEHHOTO YpPOBHSI TO3BOJSIET PEaU30BaTh
3a/1lauyu MPO(ECCUOHATLHON OpUEHTAIIMM, HAIPABJICHO HA CO3/IaHHUE YCIOBUUM IS
NPOSIBIICHUS CBOMX HWHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MnpodecCUOHATBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHHUATIBHOCTSIM.

B nporpamme mno ¢usuke omnpenenstoTcs IUTAHHUPYEMBIE pPe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0Opa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIe, TpeAMeTHbie (Ha  yriyonéHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKM TpeOOBaHM K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEJAMETHBIM pe3yJibTaTaM OOY4YarolIMXCs, OCBOMBIINX
nmporpaMMmy 1o (¢GHU3UKE Ha YpPOBHE CpeIHero oOmero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHUS Kypca (U3UKM Ha YIIIYyOJIEHHOM
YpOBHE, B TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI TI0 TOJIaM 00yUYCHHUS;

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

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakKTep U MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKH TSI COCTABIICHHUSI CBOMX pab0UNX MPOTPAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIMATUBY YUUTENEH U
MPEAOCTABISIET BO3MOXKHOCTH IS peajiM3allii  Pa3lIMYHbIX METOJIMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBHU
coXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHax IPUPOJbI, BBICTYyNAas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeM mupe. IKoabHbIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYUHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB U SIBJICHHM, HM3y4aeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckor reorpadueit u actpoHomuent. lcmonb3oBaHME W AKTUBHOE
npuMeHeHnue (U3MYECKUX 3HAHUP ONpefeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHUsI 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 Kypca (pu3uKH Ha ypOBHE CpeIHEro 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (GU3HUKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeuHEH BOKpYr ¢usumueckux Tteopuil. Bemymmum B Kypce sBIsSieTcA
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUU, BEIIECTBE U
noJe.

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

Hoea npuknaonoii nanpaenennocmu. Kypc Guszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHHYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3konocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, TMOCBSIIEHHBIX S3KOJOTHYECKHUM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl 1O (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JelcTBytonero ¢akropa ydeOHoro mpoirecca. [ns yriyO6naéHHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTMBITHI TPH HM3YyYECHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanuzanuu (HU3MYECKOr0 TMpakTUKyma. B mepBom ciyuae
MpaKkTUKyM npoBoauTtcs naubo B koHe 10 u 11 kmaccos, nubo mocne nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce uzydeHus: paszaena (temsl). [lpu sTom mon pabGotamu
MPAaKTHKyMa TIOHUMAETCsI CAMOCTOSITENIbHOE MCCIIEIOBAHUE, KOTOPOE MPOBOIAUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B nmporpamme 1o ¢usMke CcUCTeMa YYCHHMUYECKOTO OKCIIEPHMEHTA,
1abopaTopHBIX paboOT M MpaKTUKyMmMa MpPEJICTaBlIeHAa eIMHBIM TepeuyHeM. Bbribop
TEMATUKH IS OTUX BUIOB YUYCHHUYECKHX IMPAKTHUYCCKHX Pa0dOT OCYIIECTBIISCTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPOLEecca UCXOAS U3 OCOOCHHOCTEN MOYpPOYHOTO
IUIAHUPOBAaHUsI WM OCHaleHus kaOuHeTa ¢usuku. Ilpm stom obecreymBaeTcs
OBJIaJICHUE OOYYaIONUMUCS YMCHHSMH IPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCSA PEIICHUIO PACUYETHBIX M KAYCCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/1ad MPUOPUTETOM SIBISIOTCS 3a/a4d C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MIPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenoB. s kauecTBEeHHBIX 3a/1a4
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 ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MOKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (GOpPMUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JTOCTATOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBJCHHH ©  TPOILECCOB, OMIHUPUYECKUX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaGoparopHoe 00oOpyaoBaHUE ISl YYEHUUYECKHUX MPAKTUUYECKUX pPadoT
dbopMupyeTcsi B BUAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOydammuxcsa. TemMaTH4ecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE HHTEpeca U CTPEMIICHHS OOydYaloIMUXCAd K HAyYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMUpoBaHUE YMEHUN OOBICHATH SBJICHUS C UCIOIB30BAaHUEM (PU3HUECKHUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

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

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHON /IESTeNIbHOCTH, CBSA3aHHBIX C (PU3MKOW, MOATOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JocTkenue »TUX Lienel obecreunBaeTcs peuieHueM CIenyIoNuX 3a7a4d B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHKM 00 0OMIKUX (PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKy,  MOJEKYJIApHYI0  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUA B TPHUPOAEC U JUISI MPUHATHS MPAKTUYECKUX DPEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IWYHbIX 3aJad C SBHO 3aJaHHON
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHXEHEPHOI'O XapaKTepa;

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

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
¢u3nYecKnx OSKCIEPUMEHTOB, aHaliM3a M HMHTEpHpeTanud  uHpopMaIuu,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUU I PA3BUTUS YMEHUU IPOECKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodpecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu OI'OC COO yrinyOn€HHBI ypOBEHBb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3oBaHus BbIOMpaeTcss OOYYAlOIMIMMUCSH, IUIAHUPYIOIUMHU MPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3ydenue ¢puszuku (yrinyOn€HHbIA ypOBEHb) HA YPOBHE CPEAHETO OOLIETO
obOpazoBanus oroautcs 340 gacos: B 10 knacce — 170 gacoB (5 4acoB B HEJEIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JI€aeT BHIOOP
NPOBEACHHUS JITA0OPATOPHBIX pabOT W OMBITOB C YYETOM HHIAMBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOEC TENO0, HWeadbHas KUAKOCTb, HACANIBHBIM Ta3, TOYEUHBIN
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cwibl TOKAa M HAaNpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

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

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTU MATEPUATIBHOU TOYKH OT BPEMEHU U UX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentnoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHApsIOB, LEMHbIE, IIECTEpEHYATHIE W pPEMEHHBIE NEpEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBanue NBMKEHUN ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

N3yuenue nBmwkeHHs Tena, OpOIIEHHOro Tropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TeproAa OOpalleHUs KOHHMYECKOTO MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



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

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckoid IMHPOTHL. JIBUKeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapounuent tpenus. Cuia CONPOTUBICHUS TPHU ABHKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCUCTBYIOIIEWM  MOPUIOXKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHHU JIBWKEHHS Opycka Io
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
NErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpAoe Teno. I[locTtymaTenbHOe M BpalaTeIbHOE JIBUKEHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBUI paBHOBECHS TBEPAOTO TeNa, MMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LleHTp Macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCAa B EHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B IPABUTALIMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm s HAEaTbHOM XKUJAKOCTH KaK CIEACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUU.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazagea 3. MousiekyasipHas pu3uka ¥ TepMOAMHAMM KA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TEI M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE ATHUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaeaJbHOrO ra3a B MOJICKYJISPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
ujealbHOM Ta3e C TIOCTOSTHHBIM KOJIMYECTBOM BemlecTtBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISPHO-KMHETUYECKONU TEOPUHU UICaTBLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u nuccnegoBaHue N30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMUAYECKON CHUCTEMBI. BHeIHME 1 BHyTpeHHUE napamerpsol. [lapameTpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnyeckue u HECTaATUYECKUE TIPOLIECCHI.

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

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3TyYEHHUE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1  3ak0H TepMoAMHaMUKU. BHyTpeHHsst oHeprus. KomuuecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanadaTa. AOCONIOTHAS TeMIIEparypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix MamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMILIMOHEp, NW3ENbHBIH M KapOIOpAaTOpHBIM JBUTaTeiH, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemnepaTypsl IpH aquadaTnyeckoM pacIiipeHUH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaeapHON TEIUIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VcnmapeHue u KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHHS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanmu TBEpHoro tena. Pactsokenue u cxxatue. Caur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacUIUPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTpOMCTBA M TEXHOJIOTUYECKHE IIPOLECCHI:  KUJIKUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, MAMDIIEKTPUKA U  IOJYHIPOBOJIHHKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

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

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnaneKTpuku B AIEKTPOCTATUYECKOM oJje. JlnanekTpuyeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO Y MPUHLIMUIT IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO U IEMCTBUE KOHAEHCATOPA MMOCTOSSHHON U NIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika 1 pa3psiKa KOHJIEHCATOpa YePE3 pe3UcTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAILEH KOHIAEHCATOpP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONMPOTUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTUBICHUS HWJIWHIAPUUYECKUX TMPOBOJHUKOB OT JIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0sI coennHeHUsT UCTOYHUKOB Toka, DJC GaTapei.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckas MPOBOAUMOCTh  PA3JIMYHBIX  BELIECTB.  DJEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monnus. [iazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JIIEKTPOHHAS! MUKPOCKOIUS.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

CniocoObl u3Mepenus pU3NYeCKUX BEIUMYHUH C UCIIOIH30BAHUEM aHATIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUN, HCCICAOBAHUM  3aBUCHUMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukum yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, Hay4HbId (DaKT, rumnoresa, (pU3MUecKas BEIWYMHA, 3AKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napa6ona, runepbosua, ux rpaguku U cBoiicTBa. TpuroHomerpuueckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHMW3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBA METAJUIOB, 3JIEKTPOJIUTUYECKAS AUCCOLIMALINSA, TaJbBAHUKA, dJIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHILTENH, peméryaTrble KOHCTPYKIMHU), UCIHOJIb30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allMTa, 3a3€MJICHHE 3JIEKTPONpHOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO TIPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBuxkeHUs myyka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. [IoTOK BekTOpa MarHUTHOMN
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC caMOMHAYKIMU OT CKOPOCTH M3MEHEHHS
CHUJIbI TOKA B LCTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

CoOopka MoJieny JeKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHepreTUYecKoe OMMcaHue (3aKOH COXPAaHCHHUS MEXaHMYECKOW dHepruu). BoiBon
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTY/IBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aK0H COXpaHCHHS PHEPTHH MPH KOJICOAHUAX TPy3a Ha TIPYKUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0€ KOoueOaHUl Ha yIpyroM MojBece.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBaHue SHEPTUU B IPYKMHHOM MAasITHHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenbhbiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOieOaHUsS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMArHUTHBIE Kosie0aHMUsl. BoinyxneHHbIC
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepemenHblf TOK. MOIIHOCTH MEPEMEHHOTO TOKA. AMIUTUTYIHOE H
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycouIanbHbI TEpEeMEHHbI TOK. Pe3ucTop, KOHJEHCAaTop M KaTyllKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH TIpU MPOU3BOJACTBE 3JeKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCHMOCTb YaCTOThI CBOOOJHBIX KOJIE€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mopeinp 31eKTpOMarHuTHOTO reHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucTop, Karymka MHAYKTUBHOCTH M KOHJEHCATOP B LEMH MEPEMEHHOIrO
TOKA.

Pe3oHaHc mnpu 1OCIIETOBAaTENbHOM COEIMHEHHH PE3UCTOPA, KaTyIIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomot, npaKmMuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:  OTpPa)KeHWE,  MPEIOMJICHUE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne ycTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYyKa.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBS3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIUTYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TudpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie padomot, nPAKmMuUKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOHbI oTpaxkeHusi cBera. IlocTpoeHue n3o0paxxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpPU IMEPEXOJE MOHOXPOMATHYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaroniye JuH3bL. ToHkas JnuH3a. @DOKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IOJ IIPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JudpaxinmonHas peméTka. YCIoBHE HAOIIOACHHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

HccnenoBanue 3aBucUMOCTH (DOKYCHOTO PpACCTOSIHMSI OT BemlecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakium, nHTepdepeHny U noisprusaiim cBeTa.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOW BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH  KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  wHTepBai.  [IpeoOpazoBanus  Jlopenna.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONUCTBA U TEXHOJIOTUUYECKHUE MPOIIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusiMm TPeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdekt. Onbitel A. I'. Cronerosa. 3akonsl horodddexra. YpaBHeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro mnoBepxHocTh). OmnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactull. Bonusl ne bpouns. [nuna BonHbl ne bpoiins u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHu4yeckne YCTpOCTBAa M TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCHMOCTH  CONPOTHUBIIEHUS  MOJYIPOBOAHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanre 3aBUCUMOCTH CUJIbI TOKA Y€Pe3 CBETOMO ] OT HAMPSKEHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

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

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOIO BOJOPOJAA U U3MEpPEHHUE
nocTostHHOM PunGepra.

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

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-u3nyuyeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B sifipe. SaepHbie cuiibl. JlepexT maccol sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJIbHbIE B3aUMOJAECUCTBHUS. bapuoOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETP, KaMepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

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

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOJIB30BAaHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. MIicTouHuk sHepruu ConHIa U 3BE3/I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJICTABICHUS O MPOUCXOXKAEHUU U 3BodoIuU CoJHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06ma. Pazberanue rajgakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUN JIJIST OMpeeIeHUsS TOJIOKEHHUSI HeOECHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

Cnioco6b1 m3Mepenus pU3NIECKUX BEIUYUH C MCIOJIH30BAHUEM aHaJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENMYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp 3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3MKa U TEPMOJUHAMUKAY, «DNEKTpoauHaMuKay, «Konedanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U 3THUYECKOU cepax NesTeTbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS ¢ YYETOM COJZIEPKATEIbHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaAONIOZICHHE, SKCIEPUMEHT, MOJCIMPOBaHUE, MOJENb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVKEHUS B JKMBOW MPUPOJE, OKOJIOTMYECKUE PHUCKH IIpU IHPOU3BOACTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAUIMYECKOW PpEHIETKH, CHEKTPaJbHBIN
aHaIN3.

I'eocpagpua: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANeKTpoABUraTeNlb SIKoOU, reHepaTop NMEPEMEHHOI0 TOKa, MHAYKIIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHUKHY, SIICPHAsA SJHEPTEeTUKA U YKOJIOTUYECKUE aCTIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra’Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOILICHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUTAHBL;

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

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JIEMCTBUI B OKPYXXAKOUIECH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KH3HEHHBIX TTPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJaJ€Th BHJAMM JEATEIBHOCTH MO IMOJYyYEHHUIO HOBOTO 3HAHHUSA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIIBUTATh THUMOTE3y €€ peIICHHs, HaXOJUTh apryMeHThl  JJIs
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POpPMYNIHpPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIIMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBISATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3UYECKOTO COJCP)KaHWS B PAa3IMYHBIX (popmaTax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(QIUKTHBIX CUTyallud M CMSr4aTh
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbI COBMECTHBIX JEHCTBUN C yu€TOM OO0LIUMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM padOTHI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obrmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro IpeIMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

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

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(Gu3UKM, TIOCTOSHHO TOBBIMIATH CBOW 0OOpPa30BATENbHBIN W KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJETh HAaBbIKAMU I[O3HABaTEIbHOM pedleKCMM Kak OCO3HaHUs
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apPryMEHTBhl JPYIUX IPU aHaJIU3€ PE3yJbTATOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce AoCTHKEHUS JTUYHOCTHBIX PE3yJIBTATOB OCBOCHHS MPOTPaMMBI TIO
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUACTh HAINPABIEHUS PA3BUTHSA COOCTBEHHOM
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATFHBIM W3MEHEHUSIM U MPOSIBISATH THOKOCTH, OBITh OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYWUTHIBAaTh €ro TMPHU OCYIICCTBICHUH OOIICHMUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpenmeTHble pe3ynbTaThl Ha YriayOJE€HHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3UKU B COBPEMEHHOIN HAay4HOW KapTHHE MHUpA,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 (PU3NUECKON KapTUHE MUPA,

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u adCONIIOTHO HEYIPYroe CTOJKHOBEHHMSI, MOJIETH Ta3a, KUAKOCTH
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHUMAaTh BCEOOIMMI xapakrep (GyHIaMEHTaTbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpasoBaHusi ['anmuies Ajis CKOPOCTH W TEpEeMEIleHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECUsT TBEPAOro Tella), MpPHU HSTOM HCIOIb30BaTh
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHENM KHHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpaHEHHMsI PHEPIHM B TEIUIOBBIX MpPOIECcCax), TP ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH KynoHna, MOTEHIINATBbHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTpUYECKOW Lenu, 3akoH Jlxoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAIbHAs HHEpPrusi, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyrol jgedopmanuyd MPYKUHBI, KOJIUYECTBO TEIIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JIBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHKEHHOCTD 3JIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHUBJICHHE Yy4yacTKa LIENU C IOCJIeI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE NBHKeHHE, nu(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUM, JIETaTh BBIBOJIBI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIIOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCIIGPUMEHTA, TPAaKTHKymMa ©  yd4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
¢u3HUecKol MOJICIbI0: HAa OCHOBAaHWW aHAJM3a YCIIOBHUS OOOCHOBBHIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENTHPHOCTH YEJIOBEKA, CBS3aHHOW C (PU3MYECKUMH TMPOIECCAMHU, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iiMyHble crocoObl pabdoThl ¢ MH(poOpManuend (GpU3nYecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAYYHO-TIONMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U MUHTEPIPETALINU
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC yMEHUs
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTyallUAX, aJ€KBATHO OIICHMBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xonmny oOyuenusst B 1l knacce mpelMeTHbIE pe3ylbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOW KapTWHE MHpa, POJib aCTPOHOMHH B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NUIECKO TeOpuu B (POPMUPOBAHUU MPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (ABJICHUM): OJIHOPOJHOE HJIEKTPUYECKOE U  OJIHOPOJIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIH CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, 00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJOKEHUS M 3aKOHBl JJIEKTPOAMHAMUKH U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKAa,  MOCTyJaThl  CIEUMAIBHONW  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeompeaenéHHocTeil [eiizenOepra, 3akOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPSDKEHHOCTD AJEKTPUYECKOTO MOJIs, MOTEHIHAN JEKTPOCTaTHUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi IMOKOsI CBOOOAHOM 4YacTHULbI, PHEPIHsi W HMIYJIbC (OTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

OOBSICHATHL  OCOOEHHOCTHM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Ju(pakuus, JIuUCHepcus, TOJIHOE BHYTPEHHEE OTpa)kKCHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl AMrnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
IPOUCXOIAIIMX B 3BE31aX, B 3BE3NHBIX CHCTEMAX, B MEXKIaJaKTHUUECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTE  M3MEpPeHWi, JenaTh  BBIBOJABI 1O  pe3yjibTaTaM
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIOTE3bI: TUIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
coOroIaTh TpaBmiia 0E€30MacHOr0 TPy/la MpU MPOBEISHUHN HCCIEIOBaHNN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOMAENBI0: Ha OCHOBAaHWM aHAIM3a YCJIOBUS BBIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHWM MMEIOIUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YEJIOBEKa, CBS3aHHON ¢ (U3MUeCKUMU MpoleccamMu, ¢
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3iMyHble crocoObl pabdoThl ¢ MH(poOpManuUell (HU3NIECKOro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MHGPOPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUN
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE " IMO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACNISTh JACATEILHOCTD
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUSI ITIPUPO/IBI
. bubnuorexa [JOK
1.1 H
AYFIHBIH METOAL TOSHATIE HPHPO! 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Aluraica 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [IOK
23 Cratiica TeEpAOTO Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1 htts://m.eds00.ru/fL6b68dT
Utoro mno pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 htts://m.edso0.ru/fL6b68d7
bu6mmoreka [JOK
3.2 T T 20 1
CPMOMHAMHUIA. L CILTOBIC MATIHHb! https://m.edsoo.ru/f16b68d7
3.3 ArperatHble cocTosiHUs BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK



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

MepEeX0 bl https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Paznen 4. DJIEKTPOJIUHAMMUKA
bubmmoreka [{OK
4.1 24
UEKTpHECKoe noze https://m.edsoo.ru/f16b68d7
. . bubnuoreka [JOK
4.2 [ToCTOSIHHBIN EKTPUYECKUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4. T
3 OIH B PASTHAHBIX Cpeiax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pazaen 5. PU3NYECKUM MIPAKTUKYM
. bu6mmoreka [IOK
>1 USHICCKI MPAKTHKYM 16 16 https://m.edso0.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [IOK
P 10
CICPBHOC BPEA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 16
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
11 M 14
ATHHTHOE ToJe https://m.edso00.ru/39859ef1
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859ef1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
21 Mexaruieckne kosebatis 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 htts://m.eds00.ru/39859f1
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.4 25 1
Onritia https://m.edso0.ru/39859ef1
Utoro no pazneny 60
Pazzea 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO https://m.edso0.ru/39859¢f1
Wtoro mo pazneny 5
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Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIHYCKYJIAp oy https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.edso0.ru/39859¢ef1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusirieckuit IPAKTHIYM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOLIIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OTbITa 15 bubnnoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsbl
1 ®usznka — pyHIaMeHTaJIbHas HayKa o 1 bubnuorexa [JOK
pupoie https://m.edsoo.ru/1beef346
5 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
UCCIEeIOBaHUS PU3NYECKUX SBICHUN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3Hanus npupoasl. Habmronenne u 1 bubmorexa HOK
PHPOAEL. https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (hH3HKE
4 Crioco0Ob1 u3MepeHus GPU3HIECKIX 1 bubnuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmorexa HOK
P P https://m.edsoo.ru/7f18fda3
BEJTUYHH
MopenupoBanue B ¢pusuke. Ponb u
5 MecTo (PU3UKU B GOPMUPOBAHUHU 1 bubnnoreka [JOK
COBPEMEHHOI HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl
B MPAKTUYECKON JESITENLHOCTH JIOACH
Mexanuueckoe nBmkeHue. Cucrema
7 orcueta. OTHOCUTEIIHFHOCTD 1 bu6mmoreka [JOK
MEXaHUYECKOro ABMKeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Paguyc-BekTop MarepualbHOM TOUKY, 1 bubnuorexa [IOK
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€T 0 MPOCKIMHU HA OCHU KOOpAWHAT.

Tpaekropus. [lepemenienue. CKopocCTb.

Hx npoekiuu Ha 0OCH KOOpAWHAT

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

PaBHOMEpPHOE ITPAMONIMHEWHOE
nekenue. ['paduueckoe onvcanue

bub6mmoreka [{OK

o PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edso00.ru/89ba7190
TIBUKCHUS

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

11 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpssMonMHENHOE NBMXKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSMOJIMHEHHOTO JABUKEHUS C bubmorexa LOK

https://m.edsoo0.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe majieHre. Y CKopeHue

13 CBOOOHOTO ITaJIEHU. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BpEMEHU U UX rpaduku

14 JIBmxeHue Tesa, OpOIIeHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nuxenue. [Ipuxenue
10 OKPY>KHOCTH. YTJIOBasi U TUHEHHAS

15 ckopocTts. [leproa u yactora. Bu6mmorexa LIOK

https://m.edsoo.ru/33196fbe
LleHTpoCTpEeMUTENBHOE U TTOJHOE
YCKOPEHHE
16 KonTtposneHas paboTa o teme bubmorexa LIOK

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

IIepBblii 3ak0H HproTOHA.
NHepupnanpHble CUCTEMBI OTCYETA.

bubmmoreka [{OK

17 [IpuHnun otHOCUTENBHOCTH ["anmnes. https://m.edsoo.ru/5a9%e4a64
HewnnepruanbHble CHCTEMBI OTCUETA
18 Cuna. PaBHOielicTBYIOIIIAs CUJIa. bubnuorexa [JOK
Bropoi1 3akon Herotona. Macca https://m.edso0.ru/141d3837
19 B3anmopeiicteue Ten. Tpetnii 3akoH bubnuoreka [JOK
HeroTona https://m.edsoo0.ru/57dba505
[Tpuniun cynepno3uiuu cui. Pemenne
20 3a11)1aq1i{a Hp}I’/IHMSHeHI/Ie 3aKOHOB bubmiorexa HOK
https://m.edsoo.ru/bdf997fb
HeroTona
3aKO0H BCEMHPHOTO TATOTEHHUS.
21 DKBUBAJICHTHOCTh T'PABUTAIMOHHON U Bubnmorexa [JOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHON Macchl
99 Cuna TSKeCTH U YCKOPEHHE bubnuoreka [IOK
CBOOOIHOTO ITaICHU https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
23 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubmuoreka [JOK
24 Cuna ynpyrocru. 3akoH I'yka. Bec tena htts://m.edsoo.ru/0ae2cdsa
Cuna tpenus. [Ipupoaa u Buabl cun bubnnoreka [JOK
25 TpeHusl. [[BuKeHHEe B KUAKOCTHU U rase ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHIIbI COITPOTUBIIEHUS CPE/IBI https://m.edso0.ru/2ch29676
26 Hasnenue. ['mapocratnueckoe bubnuoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPIOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHo€ U BpalaTeabHOE bubmuorexa [IOK
JBHKEHHE TBEPJOTO TeJa https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpaiieHus. [liedo cumsl https://m.eds00.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBEpOMy Teny. LleHTp TsxecTu Tena. bubnnorexa [JOK
VYcnoBust paBHOBECUS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBeCHS
bu6moreka [IOK
30 Pemmenme sz https://m.edsoo.ru/dclcaacO
31 KonTponbHas pabota o teme bubnuoreka [IOK
"Tunamuka. CraTtruka TBEpIOrO Tena" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOYKH,
32 CHUCTEMBbI MaTepUAIIbHBIX TOUEK. LIeHTp bubmuorexa [JOK
MAaccC CUCTEMbI MaTE€PHUATbHBIX TOYEK. https://m.edso0.ru/4bb8294b
Teopema o ABMKEHUHU LIEHTPaA Macc
NMiynbc cuiibl 1 UISMEHEHHE UMITYJIbCa
33 Tesa. 3aKOH COXPaHCHUsI UMITYJIbCa. bubmorexa HOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE ABMKEHUE
MoMeHT uMnysibca MaTepuaabHON
34 Touku. [IpencraBnenue o coxpaHeHuu bubnnoreka [JOK
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
TOJISIX
bu6mmoreka [JOK
35 Pemterite saza https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MajlOM U Ha KOHEYHOM bubnuoreka [JOK

nepemeneHuu. ['padguueckoe

https://m.edso0.ru/913974c7
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MpeCTaBICHUE PAOOTHI CHIIBIL.
MOIIHOCTD CHIIBI

Kunernueckas sneprus. Teopema 00

37 W3MEHEHNN KHHETHUECKON SHEPTUHU bubmmorexa [TOK
. P https.//m.edsoo0.ru/9a5e2e74
MaTepHATLHON TOYKH
IToTeHIanbHEBIE U HEMOTEHITHAILHEIE
38 cwisl. [ToreHnnansHag sHeprusa. Bropas bubnmorexa LHOK
) prui. p https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
Tperbs kocMudeckast CKopocTh. CBsI3b
pabOThI HEMTOTCHIIHATBHBIX CHJI C
. bubnuotexa [JOK
39 M3MEHEHHEeM MEXaHHMYECKOW YHEPTUU
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPAHCHHUS
MEXaHU4YECKON IHEPTUN
Yapyrue u gHe e CTOJIKHOBEHHSI.
40 Yy EIZIF{GHI/IG BeyH If }J"IFJ'II/I IUTS UaeadbHOI bubmorexa LOK
p PHY https://m.edsoo.ru/f30f43b6
JKHUIKOCTH
41 KonTtponbHas padoTa o Teme "3aKoHbI bubnuoreka [IOK
COXpaHEHUA B MexaHUKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe npencrasiieHU 0 IIPUPOIE
P brp bu6mmoreka [IOK
42 ter1oTel. OcHoBHEIE moaoxkeHuss MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. BpoyHoBckoe nBrkeHne
Ctpoenne ra3000pa3HbIX, KUIKUX U
43 TBEPIBIX TEJI. XapakTep ABUKECHUASA U Bubmorexa OK
P o p p https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBHS YaCTHUI] BEIECTBA
Macca 1 pa3mMepbl MOJIEKYIT (ATOMOB).
P P ya( ) bubmuoreka [JOK
44 Koaunuectso Bemnecrna. [locTossHHas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmneparypa. TennoBoe paBHOBecHE. bubnuoreka [IOK
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IIkana [enbpcus

https://m.edso0.ru/0070d493

46 Pemenue 3amau bubmmorexa [JOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 WNneansueiii ra3. I'a30Bble 3aKOHEI https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenaeneeBa-KnanerpoHa. bubnuoreka [JOK
Pemenue 3amau https://m.edsoo.ru/8d12c328
49 AOcoroTHast TeMIiepaTypa. 3akoH bubnuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6moreka [IOK
MOCTOSHHBIM KOJHMYECTBOM BEI[ECTBA https://m.edso0.ru/68878d51
I'padpmueckoe npeacraBieHue
51 Mfog)poueccms: ElsoTepMa, H30X0pa, bubnmorexa [JOK
https://m.eds00.ru/1344327b
n3obapa
bu6mmoreka [IOK
52 Octosioe ypasrerne MKT https://m.eds00.ru/c8094721
bu6mmoreka [IOK
>3 Pemterme saza https://m.eds00.ru/10265a05
CBs13b a0COJTIOTHOM TEMIIEPATYpPhI
TEPMOAMHAMHYECKON CHCTEMBI CO
54 CpeHe KHHETHYECKON dHEpruei https://m.edsoo.ru/c38af875
MOCTYNATENbHOTO TETIOBOTO JIBUXKECHUS
€€ yacTHull
55 O00011IeH1E U CUCTEMATH3ALUS 3HAHUN bu6mmoreka [JOK
no teme "OcHoBbl MKT" https://m.eds00.ru/09d12fd8
56 KonTtponsHas padora o Teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmoanHaMuueckas cucteMa. 3ajlaHue bu6mmoreka [JOK
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BHEIIHUX ycnoBui s T/l cucreMsl.
Buemnue 1 BHyTpeHHUE NTapamMeTpsl.
[Tapamerpsr T/] cuctemel Kak cpeHue
3HAQ4YEHMS BEJIUYHH, OIIMCBHIBAIOIINX €€
Ha MUKPOCKOIIHYECKOM YPOBHE

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

HyneBoe Havano TepMoOIuHAMUKH.

bubmmoreka [{OK
58 Camomnpou3BoJjibHas penakcaius T
P P . A https://m.edso0.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PAaBHOBECHIO
Mojens ujiealibHOTO Ta3a B
59 TepMOAMHAMHKE. Y CJIOBHUS brbmmorexa [OK
PMOA U https://m.edso00.ru/29355001
MPUMEHUMOCTH 3TOH MOJCITN
60 VYpaBuenue MenpaeneeBa-Knanelipona u bubmuorexa [JOK
BBIpAKEHUE /11 BHYTPEHHEN SHEPTrUn https://m.edsoo.ru/bal178d0
Bripaskenue 1y1si BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO HJEaJILHOIO rasa. bu6mmoreka [IOK
KBazucrarnueckue u HeCTaTUUECKUE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DneMeHTapHas padoTa B
62 TepMoArHAMUKe. Brruncienne paboTsl bubnuoreka [JOK
1o rpaduky nporecca Ha pV- https://m.edsoo.ru/741d5738
TuarpaMme
Tennonepenada kak crnoco0® M3MEHEHUS
63 BHyTpeHHe# sHeprun T]I cucremsl 6e3 bubmmorexa [JOK
Y1P 3 https://m.edso0.ru/3d734561
COBEPILICHHS pabOTHI
64 KonBekuus, TenaonpoBoJHOCTb, bu6mmoreka [JOK
U3JIy4CHUE https://m.edso0.ru/157b54cd
65 KoanuectBo Temnotsl. TenmmoéMKoCcTh bu6mmoreka [JOK

Tena. YAaeabHas 1 MOJIIpHasA

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

Pacuér konmyecTBa TEIIOTHI IIPH

bubmmoreka [{OK

06 TeIIonepeaade https://m.edsoo.ru/1db5ad4e
67 [TonsTHe 00 amuabaTHOM Tporecce. bubnuorexa [JOK
[IepBblii 3aKOH TEPMOJMHAMUKH https://m.edso0.ru/d8098824
KonuuecTBo TemoTs 1 paboTa Kak
68 Mepbl I3MEHEHUS BHYTPEHHEH YHEPTruu bubnrotexa LIOK
https://m.edsoo.ru/b047alcd
T/ cucrtemsbl
BTtopoii 3akoH TepMOIMHAMUKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
npoueccoB. HeobpaTumocTtsb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
maruH. KT https://m.eds00.ru/2e945513
71 MaxkcumanbHoe 3Hauenne KITJ. Iukn bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
7 Pemterme saza https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHE aCTIEKThI
73 HCIIOJIb30BaHUSI TETUIOBBIX JIBUTATEIICH. bubmuoreka [JOK
TennoBoe 3arpsi3HEHUE OKpYKaroLIeil https://m.edso00.ru/9867aaa7
cpebl
74 Pemenue 3amau bubmorexa HOK
https://m.edso0.ru/c8c70432
O06o001eHne u cucTeMaTu3anus 3HaHu |
bu6mmoreka [JOK
75 o teme "Tepmonunamuka. TemnoBsie

MaIuHe"

https://m.edsoo.ru/28d62b3f
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KonTtposnsHas paboTa o teme

bubmuoreka [JOK

76
"TepmoauHamuka. TernaoBbie MaliuHb!" https://m.edso0.ru/1b6e26¢5
[TapooOpa3zoBaHue ¥ KOHICHCAITHS. But OK

77 Hcnapenue u kureHue. Y aenbHas nosmorexa L
Te0Ta Mapo0GpasoBaHKS https.//m.eds00.ru/6f8e6777
Hacebimiennbie 1 HEHACHIIICHHBIE MTAPHI.
KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH
Y JTaBJICHUS HACBIIIIEHHOTO MMapa OT Bu6 OK

78 TeMIIEPaTyphl, UX HE3AaBUCUMOCTh OT nomorexa 11
06bEMa HACHIIIEHHOTO Hapa https://m.edsoo.ru/f5¢c17d02
3aBUCUMOCTD TEMITEPATypPhl KATICHHSI OT
JaBJIEHUS B )KUIKOCTH

79 Braxxnocts Bo3zyxa. AGCOIIOTHAS U bubmuorexa [JOK
OTHOCHTEIbHAS BIIAXKHOCTD https://m.edso0.ru/30ebbb79

80 Pemtenue 3amay bubmorexa LOK

https://m.edsoo.ru/18e95ff3

Trépnoe Teno. Kpucramnmyeckue u Bu6 OK

81 amopdHbIe Tela. AHU30TPOIHS CBOMCTB nommoreka L
KpHCTAIIOB https://m.edsoo0.ru/20a88a03
[InaBnenue u KpUCTATUIU3ALMSL. Bu6 OK

82 V nenpHasg TEIUIOTA IJIABJICHUS. nosmorexa L
Cy6mmarns https://m.edsoo.ru/6ee91e9f
Jlebopmaruu TBEPAOTO TEA.

83 Pactsoxenue u cxxarue. Cnpur. Moayib ];tftsﬂll;lme;a HO/I; 1aab10

s://m.edsoo.ru/dalaa

IOwnra. [Ipenen ynpyrux negopmanuii :
TennoBoe pacuIMpeHHe KUJIKOCTEN U Bu6 OK

84 TBEPJBIX TEJN. AHTAPMOHU3M TEIJIOBBIX nomoreka L

KoJIeOaHUH qacTull BEIICCTBA

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

bubmmoreka [{OK

86 YpaBHEHHE TEILIOBOrO bastaiica https://m.edsoo.ru/ab1521fb

bubmmoreka [{OK

87 Pemmenmte a2 https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

88 Kanunnspuelie sapnenus. [lapienue noa bubmmoreka [{OK
HWCKPUBJICHHON MOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
*)unkoctu. @opmyna Jlamnaca
O06o01enre 1 cucTeMaTru3aus 3HaHUH

89 1o TeMe "ArperaTHble COCTOSHHS bubamorera LOK

https://m.edso0.ru/0b52575¢c
Bemecta. @a3oBeie nepexopr"
KonTtponsHas padoTa o Teme
90 "ArperatHple COCTOSIHHSI BEIICCTRA. bubmorexa LOK
https://m.edsoo.ru/7dc2a739
®dazoBbIie Iepexoabl"”
DnexTpusaius Tea U e€ mposBICHUsI.

01 DInekTpudeckuil 3apsa. /IBa Buaa bubnuoreka [JOK
AJIEKTPUUECKUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/laff445f
TUDJIEKTPUKHU U TIOTYIPOBOJHUKU
DJIeMEHTapHbIN ANEKTPUUECKUIN 3apsijl.

92 3aKOH COXPaHEHUS IEKTPUYECKOTO bubmmorexa [IOK

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

93 BzaumoperictBue 3apsiioB. Toueunbie bu6mmoreka [JOK
3apsaasbl. 3akoH Kynona https://m.edso0.ru/445b7746

bu6mmoreka [JOK

94 Pemrenue 3agau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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Dnekrpuyeckoe nosie. Ero neiictBue Ha

bubmuoreka [JOK

95
BIEKTPUYECKHUE 3apsibl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD 3JIEKTPHYECKOTO TIOJIS.

9 [IpoGuerit 3apsia. Jlunum bubnuorexa [JOK
HaNPsHKEHHOCTH AJIEKTPUYECKOTO TOJIS. https://m.edsoo.ru/3dac6957
OHOPOAHOE AIEKTPUIECKOE TI0JIe
[ToreHumanbHOCTH

97 AEKTPOCTATUUECKOTO MOoJsi. PasHOCTH bubmorexa HOK

P ) https://m.eds00.ru/80021447
MOTCHIIMAJIOB W HATIPSDKCHUE
[ToTeHnManpHas YHEPTHS 3apsaa B
98 aJIeKTpocTaTiueckoM nose. [loreHnman bubmorexa LOK
p ’ https://m.edsoo.ru/af5fa389
ANEKTPOCTATUUECKOTO OIS
CBs13b HANPSDKEHHOCTH TIOJIS U

99 A3HOCTH MOTEHIIMAJIOB ISt bubnmorexa [JOK
P 8 https://m.edsoo.ru/df7a6838
ANIEKTPOCTATUYECKOTO MO

100 [TpunIMIT Cynepno3uiuu bubnuoreka [IOK
AIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c

bu6mmoreka [JOK

101 Pemenue

HHICHHE sanad https://m.edso0.ru/5a582263

102 [Tosie Toueuynoro 3apsiga. [lone bubnuoreka [JOK
PaBHOMEPHO 3apsHKEHHOU cepbl https://m.edso00.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO IO

103 00bémy mrapa. IToae paBHOMEpHO bubmorexa HOK

y 13 ) p . p https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEUHOM MII0CKOCTH

104 IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
roJie. Y CjIoBHUE PaBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab

105 JIM3IEKTPUKH U TIOIYIPOBOAHHUKH B bubnuoreka [IOK

QJICKTPOCTATUYCCKOM II0JIC

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

106 KOHJICHCATOpa. DIEKTPOEMKOCTh bubmiorexa LIOK
A pa. P https://m.edso0.ru/845b4f73
MJIOCKOTO KOHJIEHCATOPa
[TapamiensHOE cOeTMHEHUE bubnuorexa [JOK
107
KOHJEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COCAMHEHUE bubmmoreka [{OK
KOHJIEHCAaTOPOB https://m.edso0.ru/1e992920
109 DHeprusi 3apsHKeHHOTO KOHJIEHCATOpa brbmmorexa [OK
P P A P https://m.edso0.ru/73a34f18
bu6moreka [IOK
110 Pemienne 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBr>KeHre 3apsKEHHOM YaCTHUIIbI B bubnuorexa [JOK
OJHOPOTHOM BJIEKTPUUYECKOM T0JIe https://m.edsoo.ru/8341d6ac
112 Pemtenue 3amay
113 O06o00meHre B CHCTEMAaTH3alKs 3HAHUT bubnuorexa [JOK
1o teme "DnekTpuueckoe nose" https://m.edso0.ru/5752603f
KonTtponpHas padoTa o Teme bubnuoreka [JOK
114
"Dnekrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cuina toxka. [TocTossHHBIN TOK. Y CIOBUSA
115 CYIIECTBOBAHUS MTOCTOSTHHOTO bubmmorexa [JOK
it https://m.edso0.ru/233311b5
ANEKTPUIECKOTO TOKA
bubmuoreka [JOK
116 14 .H O/C
crowmmi Toka. Hanpsbiertie 1 /1 https://m.edso00.ru/0839a115
117 3akoH OMa AJ1s yJacTKa LIETH. bubnuoreka [IOK
DIEKTPUYECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHCHUMOCTD COITPOTUBIIEHUS bubnuoreka [IOK

OJHOPOJHOTO MPOBOAHUKA OT IO

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

CEUYCHUS
119 VY enpHO€ CONMPOTHBIICHUE BEILIECTBA. bubnuorexa [JOK
Pewrenne 3anau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapauieIbHOE, bubmmoreka [{OK
CMELIAHHOE COEIMHEHHE ITPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bubnnorexa [JOK
uenei. [Ipasuna Kupxroda https://m.edso0.ru/1794cf37
bubnuorexa [JOK
122 Pemterre sazat https:// m.edSO(])_.[ ru/3881b469
123 Pa6ora snextpuyeckoro Toka. 3aKoH bubnuoreka [IOK
Jxoynsa —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubmuorexa [JOK
124 Pemterme sanat https:// m.edso;I ru/6761bfof
MOIIIHOCTH 31EKTPUYECKOTO TOKA.
125 TemnnoBas MOIITHOCTh, BhIEIICMast Ha bubmmorexa [OK
https://m.edso00.ru/99750a6f
pesucrope
bubnuorexa [JOK
126 Pemterme saza https:// m.edsoc%.I ru/eb72fc24
127 OJIC 1 BHyTpEeHHEE CONTPOTUBJICHUE bubnuoreka [JOK
HWCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 7151 IOJTHOM (3aMKHYTOM) bubnnoreka [JOK
3JIEKTPUYECKOM LIeTH https://m.edsoo.ru/221f40fb
bubmuoreka [JOK
129 Pemterite a7 https://m.edsocl)l.ru/3580b679
bubnuoreka [JOK
130 MorgocTs HCTOTHUKS TOKA https:// m.edsocI)_.[ ru/a0ae51d8
131 KopoTkoe 3aMbikanne bubnuoreka [IOK
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https://m.edso0.ru/54615632

132 Kounencarop B 1iemu IIOCTOSIHHOIO TOKa buGnnorexa [IOK
P https://m.edso0.ru/35368f3e
bubmmoreka [{OK
133 P
CHICHHE Sa1ad https://m.edsoo.ru/4410cef0
134 Pemenue 3amgau o reme "[locTostHHBIM bubnuorexa [JOK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau o reme "l[locTosTHHBIN bu6mmoreka [IOK
ANEKTPUIECKUH TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agag nmo teme "IlocToSTHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o01enre 1 cucTeMaTru3aus 3HaHUH
137 1o Teme "TIoCTOSTHHBIN SJIEeKTPUUYECKHIT bubmorexa OK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponsHas padoTa o teme bubnuoreka [IOK
"IToCTOSTHHBIN ANEKTPUUECKUN TOK" https://m.eds00.ru/1885ddf1
DnexTpuyeckas mpoBOJUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUICCKHUI bubmmorexa [JOK
P HHECTE: P https://m.edsoo.ru/da794295
TOK B MeTay1ax. CBepXIpOBOIUMOCTD
DJIEKTPUYECKHUI TOK B pacCTBOpax U
bu6mmoreka [IOK
140 pacIiuiaBax 3J€KTPOJIUTOB. 3aKOHbI
https://m.edsoo.ru/4b423491
®dapanest 115 SIEKTPOTIU3A
bubmuoreka [JOK
141 C) i i
HCKIPHHCCKIT TOR B résdx. s https://m.edso0.ru/92d92f76
142 ONEKTPUUYECKUI TOK B BaKyyMe. bubnuoreka [IOK
BakyymHble npuGopsI https://m.edsoo.ru/2E+160
143 DNEeKTpUUYECKUI TOK B bubnuoreka [IOK

TOJIYITPOBOAHHKAX

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

[TonynpoBoAHUKOBBIE TPUOOPBI

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

145

®uU3NYECKUH IPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U HAIIPSKEHUSI
B LIENIM IOCTOSTHHOT'O TOKA MPY NOMOIIH
aHAJIOTOBBIX U IMH(PPOBHIX
M3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ IIUPPOBOIL
naboparopueit no gpusuke. [Iprumepsl
n3MepeHus (U3NYECKUX BETUYUH MIPU
ITOMOIIIM KOMIIBIOTEPHBIX JaTYMKOB"

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

146

®u3N4eCKUil IPAKTUKYM IO TEME
"N3yueHne HepaBHOMEPHOTO JABWKEHUS
C LICJIBIO ONIPENIENICHNUS] MTHOBEHHO N
ckopocTH"

bu6moreka [IOK
https://m.edsoo.ru/f6292f5f

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yckopeHus mpu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IIocKocTH"
uinu "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH TIPU PAaBHOYCKOPEHHOM
IBIKeHUN"

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

148

dusnueckuil NpakTUKYM 10 TEMe
"M3MepeHune yCKopeHHsi CBOOOHOTO
najgeHus" win "U3ydenue nBuxkeHus
TeJa, OpOIIEHHOTO TOPU30HTAIBHO"

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

149

Du3NYEeCKUN IPAKTUKYM I10 TEME
"N3ydyeHne qBUKEHUS Tema 110
OKPYKHOCTH C IIOCTOSIHHOU I10 MOJTYJIIO

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" wiu "HccnenoBanue
3aBHCHUMOCTH MEpHOAa 0OpalieHus
KOHHUYECKOI'O MadATHHUKA OT €10
napameTpoB"

150

PuU3NYECKUH IPAKTUKYM 110 TEME
"U3mepenue paBHOACHUCTBYIOMIEH CHJIIBI
MIpH IBKEHUU OpyCcKa M0 HAKIOHHOM
mockoctu" umu "IIpoBepka runoTessl o
HE3aBUCHUMOCTHU BPEMEHU JBUXKECHUS
Opycka 1o HaKJIOHHOM MJIOCKOCTH Ha
3aJJaHHOE€ PACCTOSIHUE OT €r0 MacChl"

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

151

Pu3NYeCcKUil IPAKTUKYM I10 TEME
"HccmeqoBanne 3aBUCUMOCTH CHIT
YIOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
PE3UHOBOM 00pasIie, OT Ux
nedopmarun” wim "M3ydenne
JIBUKEHUS] CUCTEMBI TE€J, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOUN Yepe3 JErKUil
65oK"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhduirieHTa TpeHus mno
BEITUYMHE YIIIOBOTO KO PUIHEHTA
3aBucumoctu Frp(N)" nmun
"HccnenoBanue IBMKEHUsI OpycKa 1o
HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
K03 dUIIMEHTOM TpeHHs" WK
"N3y4yeHne IBUKEHUS Tpy3a HA BTy C
TpeHHeM"

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

153

DuU3NYECKUN IPAKTUKYM I10 TEME

bu6mmoreka [JOK
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"HccnenoBanue yciuoBH paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KoHncrpyuposanue
KpPOHIUTEHHOB U pacuéT Cuil yrpyroctu"
niu "M3ydeHnue ycToiunBoCcT!
TBEPJOTrO TeJla, UMEIOLIETO MI0IAb
onops!"

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

154

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue umnynbca Tea 1no
TopMo3HOMY IyTu" unu "M3mepenue
CHWJIBI TSITH, CKOPOCTU MOJIENH
AIEKTPOMOOUJIST ¥ MOIITHOCTH CHITBI
Tarn" wim "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue COXpaHeHUs
HMITyJIbCa TIIPU YIIPYTOM
B3aumoaecTeun" uiu "M3mepenue
KMHETUYECKOM SHEPIUH Tella 1o
TOPMO3HOMY ITyTH"

bu6moreka [IOK
https://m.edsoo.ru/856fb28e

155

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHnrne n30TepMHUUECKOTO Mpolecca
(peKOMEeHJOBaHO HCIOIb30BaHHE
nudposoii 1abopaTopun)" uin
"N3yueHue u30X0pHOro npouecca’ uiu
"N3ydenne nu3obapHoro mpoiecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSHUA"

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

156

Du3NYEeCKUN PAKTUKYM I10 TEME
"N3mepenue yaenpHON TemIoEMKocTH"
nnu "VccnenoBanue mpoiecca

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa6l
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OCTBIBaHHMS BelllecTBa" WiIn
"UccnenoBanue aquabdaTHOTO
nporiecca" unu "M3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbl KUIIEHUS KUIKOCTEH"

157

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
WCIIapEeHUs KUAKOCTEH" Wi
"N3mepenue yaenbHON TeIOThI
iaByieHus apaa" win "M3ydenune
CBOWCTB HACBIIIEHHBIX TApOB" MU
"N3mepenue abCOIOTHOM BIaKHOCTH
BO3JlyXa M OLIEHKa Macchl MapoB B
nomMetieHuu". 3mepenue

ko3 durmenTa moBepXHOCTHOTO
HaTSKEHUS

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

158

DuU3NYECKUH TPAKTUKYM 10 TEME
"HaGnroienne mpeBpaieHust SHEPTruu
3apsHKEHHOTO KOHIEHCATOPa B SHEPTHI0
W3JIyYEHHUS CBETOAMO A" WU
"N3yueHue npoTeKaHus TOKA B LIETIH,
coJieprkallel KoHaeHcaTop' uim
"Pacnipenenenue pazHOCTH
MMOTEHIINAJIOB (HAPSDKESHUS) TIPH
MOCJIEA0BATEILHOM COETMHEHUHN
KOHJIEHCATOpOB"

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

159

DuU3NYECKUN PAKTUKYM I10 TEME
"HccnenoBanue CMEILIaHHOTO

bu6mmoreka [JOK
https://m.edso0.ru/2b179d98
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COEJIMHEHUS PE3UCTOPOB' UIIU
"N3mepeHue yaeabHOTro CONPOTHUBIIEHUS
npoBoHUKOB" niu "HccienoBanue
3aBHCHUMOCTH CHJIBI TOKA OT
HaIPsDKEHUS JTs1 JIaMITbl HaKaJIiBaHUs "

PuU3NYECKU IPAKTUKYM 110 TEME
"HaGmnronenue anexrponusa" uim
"N3mepenue 3apsiia 0HOBAJIEHTHOTO
noHa" wnu "HMccnenoBanue

bu6mmoreka [IOK

160
3aBUCHMOCTH CONPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" UIIN
"CHsTHE BOJIBT-aMIIEPHOU
XapaKTEpPUCTUKHU quoaa”
PesepBusblil ypok. O000IIIEHNE U
161 CHCTIe)MaTHSZEHSI 3HAHUHU 110 TEME bubmorexa LOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHElil ypok. O000IIIEHNE U
162 CI/ICTIG)MaTI/ISZEI/I}I 3HAHUU 110 TEME bubmorexa LOK
" " https://m.edso0.ru/3149956b
Jnnamuka
PesepBusblil ypok. O000IIIEHHE U
P P . bu6mmoreka [IOK
163 CUCTEMATHU3ALNA 3HAHUA I10 TEME
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tea
PesepBurblii ypok. O00011I€HIE U
164 CHCTI;MaTHSZp WSl 3HAHUH 110 TEME bubmorexa HOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPAHCHHS B MEXaHHUKE
PesepBHriit ypok. O600IeHE U
165 CHUCTeMaTH3allusl 3HaHUH 110 TeMe bubmuoreka [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
teopun"

https://m.edsoo.ru/de148976



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976

PesepBHelii ypok. O600IIeHNE 1

. bubmmoreka [JOK
166 cHCTEMAaTHU3aLMsI 3HAHHUH 110 TEME 1
" " https://m.edsoo.ru/Obcc77cl
TepmonuHamuka. TerioBbIe MATUHBI
PesepBHeIit ypok. O600IICHNE 1
167 CHCTEMAaTH3alMs 3HAaHUH 10 TeME 1 bub6mmoreka [{OK
"ArperatHble COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3o0BbIe nepexo bl
PesepBHrlii ypok. O00011I€HIE U
P P . bubnuorexa [JOK
168 cHCTEMAaTHU3alMsA 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE T0JIE
PesepBurrii ypok. O000111€HIE 1
P P N bubmuorexa [JOK
169 cHCTEMAaTH3alMsA 3HaHUI 110 TEME 1
" o . " https://m.edsoo.ru/3cae6dal
ITOCTOSIHHBIH JICKTPHUYECKUN TOK
PesepBusblil ypok. O000IIIEHNE U
P P N " bu6mmoreka [IOK
170 cucTeMaTH3alnsa 3HaHui 110 Teme "Toxnu 1
" https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cperax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
BzanMmopeiicTBHe OCTOSHHBIX
bubmmoreka [{OK
1 MAarHUTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.edso00.ru/487a8593
MarnutHoe noJie. ['unoreza Ammnepa
BekTop MarsuTHOM MHIYKITHH.
2 IIpun pnn cyIe no3nu§§< MAarHUTHBIX 1 bubmiorexa HOK
P UH YHep . https://m.edsoo.ru/4clabcch
nosiei. JIMHUM MarHuTHOM MHITYKIIUH
3 MarauTHO€ 10Jie MPOBOJIHUKA C 1 bu6moreka [IOK
TokoM. OnbIT Dpcrena https://m.edso0.ru/d35d5262
4 Cuna Amriepa, €€ HapaBJIECHUE U 1 bubnuoreka [IOK
MO1yJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 Pemenue 1
HICHHC saat https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, €€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubmuoreka [JOK
YaCTHUIIbl B OJIHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
roJjie
bu6mmoreka [JOK
8 Pemenne 3agau 1
s https://m.edsoo.ru/504e98c7
9 PaGora cunel Jlopenia 1 bubmmorexa [IOK

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

1 P
0 cHcHie sanat https://m.eds00.ru/93617bd9
MarsuTtHoe 110J1€ B BEIIIECTBE.
11 deppoMarHeTky, napa- u bubmmorera [JOK
pp > Hap https://m.edso0.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 ¢deppomaruetukos. [Ipumenenune bubmmoreka LIOK
PP P https://m.edso0.ru/0b58190a
(heppoMarHeTuKoB
13 Pemenne 3agau mo reme "MarautHoe bubmmoreka [{OK
noJie" https://m.eds00.ru/5b55¢307
14 Pemienne 3ama4 mo reme "MarauTHoe bu6moreka [IOK
noJie" https://m.edsoo.ru/41c4ae8a
SIBneHue ANEeKTPOMAarHUTHON
15 WH nu. [ToTok BeKTOpa MarHUTHOM Bubnmorexa [JOK
A, P https://m.edsoo.ru/b3efalcl
WHIYKITUH
bu6mmoreka [IOK
16 D/1C
AC unnyxumn https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH bubnuoreka [JOK
®dapajes https://m.edsoo0.ru/a6dec188
18 Buxpeoe anektpuueckoe noJie. Toku bubnuoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUMH B ABMXKYIIUXCS bubnnoreka [JOK
MPOBOTHUKAX https://m.edsoo.ru/0235cc02
bubmuoreka [JOK
20 P
CHICHHE 3aAat https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 I1 JI
PABIIIO SeHa https://m.edsoo.ru/bbc22726
22 WNupykruBHOCTH. KaTymika bubnuorexa [IOK
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HWHAYKTUBHOCTHU B ICIIH ITOCTOSAHHOI'O
TOKa

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

SAsnenue camounaykiuu. J/C

bubmmoreka [{OK

23 CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIA KaTYIIKU C bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE https://m.edsoo.ru/b3cOad1l
bubmmoreka [IOK
25 Pemterme sazat https://m.edso0.ru/88f69d2b
26 O06o01enre U cucTeMaTu3arus bubnuorexa [JOK
3HaHUM N0 TeMe "DnekTpoaruHaMuka' https://m.edso0.ru/76484025
97 KounTponbnas paborta o teme bubnuoreka [IOK
"OnexrpoauHamMuka" https://m.edsoo.ru/8ae09b98
Komnebatennuas cucreMa. CBoOOIHEIE
28 KoJsiebanus. ['apMoHnueckue bubmorexa TOK
https://m.edso0.ru/7c1db385
KoJieOaHus
29 KunemaTtnueckoe u IMHAMHUYECKOE bubmuorexa [JOK
onrcaHue KojaedaTeIbHbIX IBUKEHUN https://m.edsoo.ru/87ce9498
DHepreTudyeckoe onvcanue. BoiBoa
JTUHAMHAYECKOTO OTUCAHUS
30 rapMOHHYECKUX KOJICOAaHUW U3 UX bubmmorexa [IOK
https://m.edso0.ru/e3c99692
SHEPTreTUYECKOT0 M KHHEMAaTHYECKOTO
OTIMCAHUS
. bubnuoreka [JOK
31 AMIIHTY 2 1 pasa Koxebanmit https://m.edsoo.ru/7a0c439a
[Tepuron 1 yacToTa KoJIeOaHHIA.
39 [Tepro ManbIx cBOOOIHBIX bu6mmoreka [JOK

KoJIe0aHnii MaTEMAaTHYECKOTO
MasTHUKa. [lepros cBoOOTHBIX

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

33 3aryxaromue KojaeoaHusl. bubnmoreka [JOK
Brnyxnennsie konebanus. Pezonanc https://m.edso0.ru/72e93d09
bubmmoreka [{OK
34 AB 0
TOROIEOAIA https.//m.edsoo.ru/6add2644
bubmmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "MexaHuueckue
36 Koe0aHUA B MY3BIKAJIBbHBIX bubnmorexa LHOK
3]3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O0o001Ienre U cucTeMaTH3aIUs
37 3HaHui 110 TeMe "MexaHn4ecKue bubmorexa HOK
| https://m.edsoo.ru/eb84182f
KoJeOaHus
DNeKTpOMarHUTHBIE KOJICOaHusI. bubnuoreka [IOK
38 N
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUTUTYbI
39 3apsAaa KOHAEeHcaTopa ¢ aMIUTMTY IO bubmorexa LHOK
DA g P A https://m.edso0.ru/093f9afl
CWJIBI TOKA B KOJICOATEIIPHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUH B bubnuoreka [JOK
HJIeaTbHOM K0JIe0aTEIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxarolye 3JIEKTPOMariuTHLIE
41 KOH}e/)gaHII;}lI Breia peHHBIe bubmotera [JOK
' YA https://m.edso0.ru/5e668619
AIICKTPOMAarHUTHBIC KOJICOaHUS
IIepemeHnHsli TOK. Pesuctop u
42 KOHJEHCATOP B 1LIENTH IIEpEMEHHOI0 bubmiorexa LOK
A pri P https://m.eds00.ru/84836152
TOKa
43 Karymka HHIyKTUBHOCTH B LIENTU bubnuoreka [IOK
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IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3axoH Oma Juis 3IEeKTPUUYECKOM Lienu

bubmuoreka [JOK

44
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIIIUTYIHOE U JEHCTBYIOIIEE bubmmorexa [TOK
YA a yrom https.//m.edsoo.ru/lcac6c4c
3HAUCHUE CHJIBI TOKA M HAMIPSHKCHHUS
46 Pe3oHaHC B DiIeKTPHUECKOH €N bubmmorexa [TOK
p B https://m.edso0.ru/087506df
bu6mmoreka [IOK
47 Pemenne 3ama
HICHHC 3a/1ad https://m.edsoo.ru/a16836a4
W neanpHerif TpanchopMaTop.
48 HHOI/BBOHCTBE ne(be paqa I/Ip bubmmorexa [TOK
p » TTEpest 5 https://m.edsoo.ru/f97418ae
MOTpeOJICHNE DIIEKTPUICCKONW SHEPTHH
DKOJIOTUYECKUE PUCKH TIPH
MIPOM3BOJICTBE JICKTPOIHEPTHU.
49 Kynbsrypa ncnon3oBanust bubmmorexa [OK
YARTYP . https://m.edsoo.ru/a6f74d93
AIEKTPOIHEPTUH B TIOBCEAHEBHOM
JKU3HHA
bu6mmoreka [IOK
50 Pemenne
HHICHHAC Sanat https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
51 P
CHICHHE sa]1ad https://m.edsoo.ru/7cab59f8
O00011IeHNE U CUCTEMATH3AL[USI
. " bubnunoreka [JOK
52 3HaHUH 1O TeMe "DJIEeKTPOMarHuTHBIC
" https://m.edsoo.ru/401024a9
KoJie0anus
53 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoliicTBa MEXaHUYSCKUX BOJIH bu6mmoreka [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3ByKa bubmiorexa LIOK
https://m.edso0.ru/138b6f09
56 WudpasByk u ynerpassyk. LllymoBoe bubnuorexa [JOK
3arpsi3HEHUE OKPYKAIOLIEN CpeIbl https://m.edso0.ru/7380038f
bub6mmoreka [{OK
> Pemmenme sz https://m.edsoo.ru/cfd918bf
58 DNeKTPOMarHUTHBIE BOJIHBI. bubnuorexa [JOK
N3ny4yenue 31eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5db1
59 DHEpPrus MEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBoOMCTBA AIIEKTPOMAarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ikana 31eKTpOMarHUTHBIX BOJIH.
60 [TpumeHeHwe AIIeKTpOMarHUTHBIX bubamorexa [JOK
https://m.edsoo0.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMOBI paguoOCBsI3U U
61 TeJeBUACHUS. Paqnookamnmsi. bubnuorexa [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1f8
OKpY’Karollen cpeibl
62 KonTtponpHas padoTa o treme bubnuoreka [JOK
"Konebanus u BosiHbI" https://m.edsoo.ru/4f7985a0
63 Cget. 3aKOH NPSAMOJIMHENHOTO bubnnoreka [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEeHHE
64 3aKOHA PSIMOJIMHEHHOTO bubmmorexa [IOK
https://m.edsoo.ru/ea32d455
pacnpoCTpaHEeHHs CBETa
65 Otpaxenue cBera. [1nockoe 3epkaio. bubnuoreka [JOK
Cdepuueckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue ceeta. AGCOTIOTHBIN U bubnuoreka [IOK
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OTHOCHUTEIbHEIN IOKa3aTelb
npenomienus. [loiHOe BHyTpeHHEE
oTpaxkeHue. [IpenenbHbli yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3ana4u Ha npuMeHEHUE

bubmmoreka [{OK

67
SAKOHOR OTPACCHIR 1 HPENOMICHIA https://m.edso0.ru/49d830a9
cBeTa
Xon nyden B mpusMe. Jlucnepeust
. bubnuorexa [JOK
68 ceeta. CII02KHBIN cocTaB 0€I0ro CBETa.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIunzel. DoKycHOE pacCTOSIHUE U bubmuorexa [JOK
ONTHYECKAs CUJIA JIMH3EI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0paxeHuil B TMH3aX U bubnuoreka [IOK
HUX CHCTEeMaX. YBEIUYECHHUE JTUH3bI https://m.edsoo.ru/bb53b1d5
Pemenne 3aga4 Ha mocTpoeHue
71 H300paKEeHUH, TTOTyIaeMBIX C bubmorexa OK
P ’ v https://m.edsoo.ru/5a868f09
ITOMOIIBIO JIMH3
72 I'na3 xak onTuyeckas cucreMa bubmorera [JOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaesnst
. bu6mmoreka [JOK
73 MIPUMEHUMOCTH T€OMETPUUICCKOM
https://m.edsoo.ru/cd174a10
OIITUKHU
74 CkopocThb cBETa U METOBI €€ bubnnoreka [JOK
U3MEpEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75
Hucniepcis ceeta https://m.edsoo.ru/lel6ccbe
76 WnTepdepenius ceera Bubmmorexa LIOK

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

77 HaOIIO/ICHUST MAKCUMYMOB U bubmorexa [IOK
https://m.edso0.ru/c6416d48
MHUHHUMYMOB
bubmmoreka [{OK
8 Pemterme sazat https://m.edsocI)_.[ ru/3061de2b
bubmmoreka [{OK
7 TpuvieHeHHe HHTCpgepeHLIn https:// m.edSO(])_.[ ru/668edbc8
bu6mmoreka [IOK
80 Jlucppaxiua caera https:// m.edSO(])_.[ ru/12ed04b5
81 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOJI0/IEHUS TJIaBHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bu6moreka [IOK
82 Pemterre sazas https:// m.edso;I ru/d58c411a
83 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/e9890fe9
bubnuorexa [JOK
84 Pemterre sazas https:// m.edso;I ru/c56¢8158
85 CBeTOBBIC SIBJICHUS B IPUPOJIC Bubmmorexa LIOK
https://m.edso0.ru/0b36363d
86 O0o00IIcHNE B CHCTEMAaTH3aLIH bubnuorexa [JOK
3HaHui 1mo Teme "OnTuka" https://m.edso00.ru/8a14748b
87 KonTtponbHas padoTa o Teme bubnunoreka [JOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHuIIBI MPUMEHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
ANEKTPOIMHAMUKHI U ITPUHLIUIT https://m.edsoo.ru/cObd77ch
OTHOCHTEIILHOCTH
89 IlocTynatel ciennaabHON TEOPUU bubnuoreka [IOK
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OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeoOpasoBanus JlopeHua.
VYcnoBue npU4UHHOCTH.

bubmmoreka [{OK

90
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ameIcHIEe BPEMEHHU M COKpAIICHHE
JUTHHBI
01 DHEprusi ¥ UMIYJbC PEISITUBUCTCKOM bubnuoreka [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs13b MacChl ¢ SHEPTHEN U
92 MMIYJILCOM PEJISITUBUCTCKON YaCTUIILI bubmmorexa [OK
Y P ' https://m.edsoo.ru/b6258ffa
DHeprus NoKos
93 PaBHOBeCHOE TEIUIOBOE U3TyUEHUE bubmorera [JOK
e https://m.edso0.ru/f54035a5
bu6mmoreka [IOK
94 3 B
AKOH CMEHeHIA BHHa https://m.edsoo.ru/1c5ff752
95 I'mnotesa M. [limanka o kBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
96 2
HEPIIA H HMITYJIHC (OTOHA https://m.edsoo.ru/7fb307ec
dotorpdext. OnbiTer A. T'. bubnuoreka [JOK
97
CroneroBa. 3akoHbl hoTodhdhekTa https://m.edso0.ru/8c68e5b9
VpaBHenue DUHINTEHHA 15
98 q)(I:Toa(b(beKTa "K aCHaHI:“ aHuna" bubmmorexa [JOK
P pattHit https://m.edsoo.ru/01ef4556
¢dororpdexra
99 Jasnenue ceeta. Onbithl [1. H. bubmuoreka [JOK
JleGeneBa https://m.edso00.ru/64b4f966
100 BoaHoBbBIC CBOMCTBA YaCTHI] bu6mmoreka [JOK



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

https://m.edsoo.ru/f59cfcec

Bounnsl e bpoiiis. /lnuHa BOJIHBL 1€

. bubnuorexa [JOK
101 b
0 POTLLL 1 PasMepbl 06H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJM3aIK JABMKYIICHCS YaCTULIBI
bubmmoreka [{OK
102 K - i
0 OPHYCIYIAPHOBOMHOBOI Ay ATHEM https://m.edsoo.ru/8ccab62a
103 Judpakuus 37eKTPOHOB Ha bubnnorexa [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Crnennduka u3smMepeHuid B MUKPOMUPE.
i P N P \,p bu6mmoreka [IOK
104 CoOoTHOLIEHHS HEONTPEACIEHHOCTEN
. https://m.edso0.ru/65783dec
I'eitzenbepra
bubmoreka [IOK
1 P
05 CILICHHE rPaQUHeCKiX saja https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK
106 Peutertue pacuCTHEIX sajat https://m.edsoo.ru/ee9b3182
KonTtponpHas paboTa o Temam: Eu6 10K
nonmoTexa
107 "O CTO", "K -
CHOBHU ’ "opnyCKyn;[pHo https://m.edsoo.ru/c3de891a
BOJIHOBOH Jyaslu3m
OnBITHI 0 UCCIEAOBAHUIO CTPOCHUS
bu6mmoreka [JOK
108 atoma. [ltanerapnas Mozenp aroma
https://m.edsoo.ru/312b750a
Pezepdopna
bubmuoreka [JOK
109 I1 b
OCTyIatht Hopa https://m.edsoo.ru/404dfa9a
110 Bunsl cniektpoB. CriekTp ypoBHE#R bubnnoreka [JOK
SHEpPruU aroMa BoJAOopoJa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJECHHOE bubnuoreka [IOK
U3JIy4CHHE CBETA https://m.edso0.ru/f945d85¢c
112 Jlazep bubnuoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozeins sapa
I'eiizenOepra-MBanenko. 3apsa u
MacCcOBOE YUCIIO sapa. M30TomsL.
PannoakTuBHOCTH

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

114

3aKoH paJMOaKTUBHOIO pacraja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaZvoOaKTUBHOCTH HA KUBBIE
opranusmsl. /lozumerpus

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

115

OHeprus CBs3U HyKJIOHOB B si/Ipe.
SAnepubie cunbl. JledekT Macchl sapa.
SAnepHble peakuun. SAnepHeie
peakTopsl. [IpoGneMsl ynpapiseMoro
TEPMOSIAEPHOTO CHUHTE3A.
DKOJIOTMYECKUE aCIEKThI PA3BUTHS
SAJIEPHOU SHEPTETUKHU

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

116

MeTopl perucTpanuu u
HCCIIE0BaHUS DJIEMEHTAPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
bapuoHbl, ME30HBI U JIEITOHBI.
[Ipencrasnenue o CtangapTHOM
MoJienu. KBapk-rimirooHHas Moaelb
aZpOHOB

bu6mmoreka [JOK
https://m.edsoo.ru/lac08a5b

117

®duzuka 3a npenenamu CTaHaapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO Qusnueckoi
KapTUHBI MUpa

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

118

OTalbl Pa3BUTHA aCTPOHOMMUHU.

bu6mmoreka [JOK



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

3HaueHue aCTpPOHOMUU

https://m.edsoo.ru/ad73e145

[TpruMeHUMOCTh 3aKOHOB (PU3HUKH IS
00BSICHEHUS IPUPOIBI KOCMHYECKHIX

bubmmoreka [{OK

119
00BEKTOB. MeTO Il aCTPOHOMHYECKIX https://m.edso0.ru/39c44028
HCCIEIOBAaHUN
CoBpeMeHHbBIE ONITHYECKUE
bu6mmoreka [IOK
120 TEJICCKOTIBI, PaHOTEICCKOIIBI,
https://m.edso0.ru/4877aale
BHeaTMoc(epHasi aCTpPOHOMHUS
Bup 3Bé3nnoro nebda. Co3pe3nus,
121 SIpPKHE 3BE3JIBI, IUTAHETHI, UX BUANMOE bubmmorexa LHOK
p ’ ’ https://m.edsoo.ru/aac588eb
TIBUJKEHUE
Comaneunas cucrema. CouHiie.
bu6moreka [IOK
122 CoJtHeyHas aKTUBHOCTE. MICTOYHUK
~ https://m.edso00.ru/22748eb4
sHepruu CoJiHIIA U 3BE3]T
3BE3/bI, UX OCHOBHEIE
123 XapaKTepuCTUKH. J[marpamma bubmorexa TOK
| Paicrep . P | https://m.eds00.ru/42169944
CHEKTPaIbHBIN KJIACC — CBETUMOCTD
124 3Be3 bl II1aBHOM OCIIEN0BATEILHOCTH bubmorexa LOK
s a https://m.edsoo.ru/b3ch766¢
BuyTtpennee ctpoenue 3BE31.
195 CoBpeMeHHbIE NPEJICTABICHUS O bubnuoreka [JOK
MPOUCXO0XKACHUHU U 3BoJIroIMK CoJIHIIa https://m.edsoo.ru/d09da494
M 3BE311. DTaIbl )KU3HU 3BE3]
Muneunsiii [lyre — Hama ["anaktuka.
126 Tune! ranaktuk. YépHele OLIPEI B bubmnorexa [IOK
P P https://m.edsoo.ru/7cd10a0a
SIpax TalakTUK
127 Bcenennas. Pacunpenvie BeeneHHOM. bubnunoreka [JOK

3akoH Xa06ma. Teopust bonbiioro

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



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

B3phbIBa. PenukToBoe H3JIYYCHHUC

128

Macmra0Has cTpykrypa Beenennoii.
MeraraiakTuka

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

129

Hepeménnbie mpoOieMbl acTpOHOMUU

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

130

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

bubmmoreka [{OK
https://m.edsoo.ru/67361aef

131

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue cuiibl Amrepa’ uinum
"N3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa OT CuJIbl TOKa'" WIn
"OnpeneneHue MarHUTHOM MHYKIIUU
Ha OCHOBE U3MEPEHUA CHIIbl AMriepa"

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

132

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUSI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenre MHAYKIMU BUXPEBOTO
MarHUTHOTO HOosA"

https://m.edsoo.ru/c36658da

133

Ou3nyecKuil MPakTUKyM IO TEME
"UccnemoBanue sIBISHUS
camounHaykuuu" win "Coopka Moienu
3JIEKTPOMarHUTHOTO reHeparopa’

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

134

Du3N4EeCKUN PAKTUKYM I10 TEME

bu6mmoreka [JOK



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

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

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

135

PuU3N4EeCKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHme SHEPTUH B
PYXUHHOM MasiTHUKE"

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

136

®u3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes MOCiIeI0BaTeNIbHO COeTMHEHHBIE
KOHJIEHCATOP, KaTylIKy U pe3ucTop”
nin "HccnenoBanue paboThl
HMCTOYHUKOB CBETA B IIENH
MIEPEMEHHOTO TOKa"

bubmmoreka [{OK
https://m.edsoo.ru/89dc2d90

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune mapameTpoB 3ByKOBOM
BOJIHBI"

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

138

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokazaresis npesioMICHUs
crexina" unu "[lomyuenue
M300paKeHUs B CHCTEME U3 TIOCKOTO
3epKaja v JUH3bI"

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

139

Ou3nyecKuil MPakTUKyM IO TEME
"UccneqoBaHue 3aBUCUMOCTH
(hOKYCHOTO paccTOsHUS OT BEIIECTBA
(Ha IpUIMEpe KUIKUX JIMH3)" UITN
"N3mepeHne pOKyCHOTO pacCTOSTHHS
paccenBaroIIMX JIUH3"

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

140

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"Habmronenue audpakuuu,

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



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

uHTepEPEHINH U TOJSPU3ALIH
csera"

141

PuU3N4EeCKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbca U SJHEPTUU
PENATUBUCTCKUX YacTull (1o
boTorpadusiM TPEKOB 3apsIKESHHBIX
YaCTHI[ B MArHUTHOM T0JIe)"

bubmmoreka [{OK
https://m.edsoo0.ru/63756¢47

142

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe uccienoBanus Gororddexra"
nimy "HccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUOJ OT
HaIpsKeHUs "

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

143

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue cnekTpa
pa3peKeHHOTO aTOMapHOT0 BOJAOPOAA
Y U3MEpPeHHe MocTosIHHOM Prundepra"

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

144

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paiiOaKTUBHOTO
(hoHa ¢ ucnosib30BaHUEM J03uMeTpa"
unu "V3ydeHue noryomnieHus oera-
YacTHUIl aJTIOMUHUEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabe6e

145

du3nuecKuil MPaKTHKYM 110 TEMe
"Habnaroneuus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIBIOTEPHBIX
MIPUIIOKSHUH JUTS OTIPEIeIICHUS
MOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE

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



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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co3Be3usi CeBepHOro MoJIylapus u
spkue 3BE31b1" wn "HaOmoneHus B
teneckon JIyHbl, MIaHeT, TyYMaHHOCTE!
Y 3BE3/IHBIX CKOTUICHUN"

O06001IeHre 1 cUCTEMAaTH3AIUS
3HaHUU. Poisib pu3KKM U acTpOHOMUM B

. . bubnuorexa [JOK
146 SKOHOMMYECKOM, TEXHOJIOTHUISCKOM,
N N https://m.edsoo.ru/ad6ddeed
COLIMANIBHOM M 3TUYECKOM cepax
JCATEILHOCTH YeJIOBEKa
O06o00meHe U CHCTEMaTH3aITHS
147 3HaHui. Posib u MecTo Gpu3uku u bubnuoreka [IOK
aCTPOHOMHHU B COBPEMEHHOW HAYYHOU https://m.edso0.ru/18f19f7c
KapTUHE MHUpa
O06o01enre U cucTeMaTru3arus
3HaHu#. Posib pusnueckoit Teopuu B
OPMHUPOBAHHH MPEJCTABICHUHN O
(opap N P bu6mmoreka [IOK
148 (bM3UYeCKO KapTHHE MUPA, MECTO
. https://m.edsoo.ru/e7d400f4
(bM3UYeCKON KapTHHBI MUPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MMPEJCTABICHUNA O IPUPOJIC
O0o00IIcHNE B CHCTEMAaTH3aLIH bubnuorexa [JOK
149 e n n
3HaHui o Teme "Kunemaruka https://m.edsoo.ru/b032fcab
150 O000I11IeHNE U CUCTEMATH3ALMSI bu6mmoreka [JOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011IeHIE U CUCTEMATHU3ALIUS bu6mmoreka [JOK
3HaHui no teme "J[uHamuka" https://m.edsoo.ru/2dfbafc5
O06o01eHre U cucTeMaTru3amus
o " bu6mmoreka [JOK
152 3HaHu# no TeMe "CraTtuka TBEpAOTO

tena"

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



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
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O0001IEeHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

153 3HaHMH M0 TeMe "3aKOHBI COXpPaHEHHS
5 MexamKe" P https://m.edsoo.ru/32a4d1a0
O0001Ienre U CHCTEMATH3ALUS Eut6 OK
oTeKa
154 3HaHui mo teMe "OCHOBEI htI;Isz'I/I;ImTecI;SO(])_[ru ledA40ca8
MOJICKY/ISIPHO-KHHETHYECKOM Teopun” T '
O000611IeHNE U CUCTEMATHU3AIIUS Bt OK
155 3HaHUM 1o TeMe "TepMoauHaMMKa. nommoreka L1
S https://m.edsoo.ru/c63f7¢10
O00011IeH1E U CUCTEMATHU3ALIUS
156 3HaHUM MO Teme "ArperaTHble bubmuorexa [JOK
cocTostHUS BemecTBa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexonr"
O00011IeHIE U CUCTEMATHU3ALIUS Eu6 OK
. oTeKa
157 3HaHUH 10 TeMe "DIEeKTPUUIECKOe nommoreka L
o https://m.edsoo.ru/3bf0def9
OJI
O00011eHNE U CUCTEMATU3ALMS Bu6 10K
. . HOIHOTEKA
158 s3Hauuii mo teMe "IloCcTOSHHBIN
eKTpHYCCKHi TOK" https://m.edso0.ru/71453ee6
DI
O00011IeHNE U CUCTEMATH3ALUS Eu6 1OK
. HOIHOTEKA
159 3HaHUH 10 TeMe "TOKH B pa3IUIHBIX
" https://m.edso0.ru/3d40077a
cpenax
160 O000I11IeHNE U CUCTEMATH3ALMS bu6mmoreka [JOK
3HaHUU 110 TeMe "MaruurtHoe moJie" https://m.edsoo.ru/3b4c06ae
PesepBHeiit ypok. O600IIeHNE 1
b K
161 CHUCTEMATHU3AaIH 3HAHUH 10 TEME nomoreka O
" eKTPOMATHUTHAS HHTYKIHA" https://m.edso0.ru/053e2248
162 PezepBHblit ypok. O0001IEHNE U bubnuoreka [IOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
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CHCTEMATHU3ALNS 3HAHUMN 110 TEME
"Mexanudeckue Kojaeoanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIit ypok. O000IICHNE 1

163 CHCTEMATH3ALMS 3HAHUI 110 TEME bubnmorexa LHOK
https://m.edsoo.ru/5e2bb83d
"JJeKTpOMarHuTHbIE KoseOanus"
PesepBHeIit ypok. O000IICHNE 1
164 cUCTEeMaTH3alMs 3HaHUH 10 TeMe bubmmoreka [{OK
"MexaHn4YecKue U 3JEKTPOMArHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBHrrii ypok. O0001IEHIE 1
165 CHCTIe)MaTHSZEHﬂ 3HAHUH 10 TEME bubmorexa HOK
" " https://m.edsoo.ru/52ad1603
Onrtuka
PesepBurrii ypok. O000111€HIE U
P P N bubnuotexa [JOK
166 CUCTEMATHU3ALINA 3HAHUH 10 TEME
" " https://m.edsoo.ru/5hec1c65
OcHaoBrl CTO
Pesepsurrii ypok. O00011I€HIE U
167 CI/ICTIe)MaTI/I?)Zp Hst 3HaHPII>I'IH 10 TEME bubmorexa HOK
" B . " https://m.edsoo.ru/f7c59d38
KopryckysipHO-BOJTHOBOM JTyalii3m
PesepBusblil ypok. O000IIIEHHE U
P P N bu6mmoreka [IOK
168 CUCTEMATHU3ALNA 3HAHUA I10 TEME
" " https://m.edso0.ru/1f511654
dusnka atoma
PesepBublit ypok. O600mIeHE U
169 CHCTEMAaTH3alMs 3HAaHUH 10 TeMe bubmuoreka [JOK
"®duznka aTOMHOTO Si7pa 1 https://m.edsoo.ru/905c5ce0
3JIeMEHTapHbIX YyacTull"
PesepsHeIil ypok. O000IIEHE U
P P N bubmuoreka [JOK
170 CHUCTEMATHU3AaIHA 3HAHUH 10 TEME

"OneMeHThl acTpoPpu3nKu"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[Iposepsiemble IIpeIMETHBIE pe3yJIbTaThL O0CBOECHUS OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMBbl CPETHETO 00IIEer0 00pa30BaHUS

10.1

JleMOHCTpHpOBaTh Ha TpPUMeEpax pojb U MECTO (HU3UKU B (OPMHPOBAHUHU
COBPEMEHHOM HAay4YHOM KapTUHBI MUpPA, B Pa3BUTUHM COBPEMEHHON TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKOMN JIEATEIIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TpAaHULBI TPUMEHEHUS W3YYEHHBIX (QU3NYECKHX MOJIENEH:
MaTepHuagbHas TOYKa, MHEpIHalbHas CUCTeMa OTCUYETa, aDCOIIOTHO TBEPIIOE
TEJI0, UACATBHBIN ra3; MOJACIH CTPOCHHS Ta30B, KUIKOCTEHW U TBEPABIX TEIl,
TOYEYHBIN AIIEKTPUUECKUN 3aps]l — TP pelIeHUH PU3NYECKUX 3a]1a4

10.3

PacnioznaBate ¢usnyeckue sBieHUs (MPOLECChl) U 0OBACHATH UX Ha OCHOBE
3aKOHOB ~ MEXaHUKH, MOJEKYISIPHO-KUHETUYECKOW TEOPUH  CTPOCHHS
BEIIECTBA U JJIGKTPOJAMHAMUKHU: PAaBHOMEPHOE U  PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBW)KEHHE, CBOOOJHOE TaJeHue Tell, JABWKEHHE IO
OKPY)KHOCTH, HHepuus, B3auMojeWcTtBue ten; auddysus, OpoyHOBCKoe
JBYDKEHUE, CTPOCHME XKHUJKOCTEH M TBEPABIX TeN, U3MEHEHUE 00bEMa Tel
IpU HarpeBaHuM (OXJAXKICHHMM), TEIJIOBOE pAaBHOBECHE, HCIApEHUE,
KOHJIEHCAllMsl, MJIaBJIEHHE, KPUCTAJUIN3ALUs, KUIIEHUE, BIa)KHOCTh BO3/yXa,
MOBBIIIEHUE JTaBJIEHUS ra3a IPH €ro HarpeBaHUM B 3aKPHITOM COCYJE, CBSI3b
MEXJly IapaMeTpaMM COCTOSIHUS ra3za B M30IpoLeccax; JIEKTpU3aLus Tell,
B3aMMOJICHCTBHE 3apsI0B

10.4

OnuceIBaTh MEXaHMYECKOE JABUMXXCHUE, HCIIOJIB3Ys (bI/I3I/I‘IeCKI/Ie BCJIIMYHUHBI.
KoopauHata, 11yTb, HEPEMECIICHNUEC, CKOPOCTh, YCKOPCHHUE, MacCa TC€jia, CHJIa,
HMITYJILC TCIa, KHHCTHYCCKas SHEPIu, IIOTCHIMAJIbHAsL QHCPIu:,
MEXaHHU4YCCKas pa60Ta, MCXaHNYCCKass MOIIHOCTE, ITPH OIIMCAaHWU IIPaBUJIBHO
TPAKTOBATb (bl/ISI/ILIeCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BEJIMYWH, UX 0003HAYEHUS U
CAMHUIIBI, HaXOJIUTb (1)0pMy.]'IBI, CBA3BIBAIOIINC JaHHYIO (bHSI/I‘ICCKYIO
BCJIIMYNHY C IPpYIr'UMHU BCIMYNHAMU

10.5

OnuceiBaTh M3y4EHHBIE TEIUIOBbIE CBOWCTBA TeJl M TEIUIOBBIEC SIBJIECHUS,
UCNOJb3Ysl (PU3MUECKUE BEJIMYMHBL: JaBJIEHHE Ia3a, TeMmIeparypa, CpelHss
KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CPEIHEKBAAPAaTUYHAs] CKOPOCTh MOJIEKYIJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA
SHeprus, paboTa rasa, Kod(pQUIUEHT TMOJE3HOrO JEHCTBUS TEILIOBOIO
JIBUTaTels; NMPU OMMCAHUM MPABUIBHO TPAKTOBaTh (DUIMYECKHH CMBICHT
UCTIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYCHMS M €IMHUIIBI, HAXOUTh (POPMYIIBI,
CBSI3bIBAIOIIME TAHHYIO (PM3UYECKYIO BETUUMHY C IPYTUMHU BEIUYMHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKUC CBOICTBaA BCIICCTBA n
OJICKTPUYCCKHUC SABJICHUSA (Hpoueccm), HCIIOJIB3YS (I)I/I3I/I‘-IGCKI/IG BCJIIMYWHBI:
BHeKTpI/I‘{eCKI/Iﬁ 3apsn, OSJICKTPpUYCCKOC IIOJIC, HaHp}I)KéHHOCTB I10JI4,




IIOTEHIMAJl, PA3HOCTh ITOTCHIUAIOB; IIPU ONMCAHUM IIPABUJIBHO TPAKTOBAaTh
(U3NYEeCKUN CMBICI UCHOJB3YEMbIX BEJHMUMH, UX 0003HAYCHUS U CTUHHIIBI,
yKa3bIBaTh (OPMYJIbI, CBS3BIBAIONINE JAaHHYIO (PU3MUECKYI0 BEIHYUHY C
JPYTMMU BEJIMYUHAMU

10.7

aHATM3UPOBaTh (PU3NUECKUE MPOLECCHl U SBICHHS, UCIONB3Ys (pu3muecKkue
3aKOHBl M TPUHLUIBL 3aKOH BceMupHoro tsaroreHus, |, Il u Il 3axonbr
HbroTOHA, 3aKOH COXpaHEHMs] MEXaHWYECKOW IHEPIruM, 3aKOH COXpaHEHUs
UMIyJdbCa, TPUHUUI  CYNEpPHO3ULMU CHUJI, [PUHUUI  PaBHOIPABUS
MHEPLHATIbHBIX CHUCTEM OTCYETA; MOJIEKYIIPHO-KUHETUYECKYIO TEOPUIO
CTPOCHMS BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEAHEN KHHETHYECKOU
SHEPruu TEIUIOBOTO JBMKEHMSI MOJIEKYJ] € aOCOJIIOTHOM TeMIepaTypoil,
MEPBBINA 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPaHEHUs 3JIEKTPUUECKOI0 3aps/a,
3akoH KysoHa; npu 3TOM pa3inyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0
MaTeMaTH4YeCKO€  BbIpaKEHHWE M ycJIoBHUS  (TpaHuIbl,  00JacTH)
MIPUMEHUMOCTH

10.8

OOBSACHATD OCHOBHBIE MPUHLMIIBI JEUCTBUS MallUH, TMPUOOPOB U
TEXHUYECKUX  YCTPOWCTB;  pas3iuyaTb  YCJIOBHS  UX  0€30I1acHOTO
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

Brimonaare OKCIIEPUMCHTEI 110 HMCCJICI0OBAHUIO (i)I/I?)I/I‘-IeCKI/IX SIBJIEHUI U
MPOIIECCOB C MCIIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPH STOM
dbopmynupoBaTh TpodeMy (3amady) U TUMOTE3y Y4eOHOTO 3KCIEpPHMEHTA,
COOMpaTh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYAOBaHUSs, TIPOBOJUTH OMBIT U
(hopMyITHpOBATH BHIBOIBI

10.10

Ocy1iecTBIATh NPSIMbIE U KOCBEHHBIE U3MEPEHUs GU3NYECKUX BETUUUH; TPU
3TOM BbIOMpaTh ONTUMAJIBHBIM CHOCOO M3MEPEHHs U HCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTENH U3MEepeHUI

10.11

UccnenoBaTh  3aBUCUMOCTH ~ MEXAy (U3MYECKUMM  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TPSAMBIX U3MEPEHHH; TMpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUpPOBaThb  pE3ylbTaThl  MOJYYEHHOW  3aBUCUMOCTHU
(¢u3nuecKkux BETUYMH B BUAE TaOMuI] W rpaduKoB, JelaTh BBIBOJBI IO
pe3yapTaTaM HCCIeI0BaHUS

10.12

CobmonaTh nmpaBuiia 0€30MacHOrO TPyAa MPH MPOBEACHUU UCCIIECIOBAHUN B
paMKax y4eOHOTO 3KCIIEPHMEHTA, y4eOHO-HCCIIEI0BATEIBCKON U MPOCKTHOM
NESTEIbHOCTH C  HWCIOJB30BAHUEM  W3MEPUTEIIBHBIX  YCTPOWUCTB U
71a00pPaTOPHOTO 00OPYIOBAHUS

10.13

Pemate pacu€rHeie 3amauM C SIBHO 3aJaHHON (PU3WYECKOW MOJIENbIO,
UCTIONB3Ys (PM3MUYECKUE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHalN3a yCIOBUS
3a/1auM BBIOUpaTh (PU3MUYECKYIO MOJETb, BBIACTATh (PU3MUECKUE BETUYUHBI U
(hopmyIbl, HEOOX0AUMBIE TSl €€ PEelIeHHUs, TPOBOIUThH PACUYETHI U OLIEHUBATH
peanbHOCTH MOTYUYEHHOTO 3HAYCHUS (PU3NUECKON BETUUUHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTPANBATb JOTUYCCKHU
HCTIPOTUBOPCUUBYIO LCIIOYKY paCCY)KIlCHI/Iﬁ C OHOpOfI Ha HU3YUYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTH U (I)I/IBI/I‘ICCKI/IC SAIBJIICHUA




10.15

Wcnonb3oBarh  mpu  peumieHMM  y4eOHBIX  3aJad  COBPEMEHHBIE
WHGOpPMAIIMOHHBIE ~ TEXHOJOTMM  JUIS  TOHWCKA,  CTPYKTYpHpPOBAaHHMA,
UHTEpIpeTalMi M MpEeACTaBIeHUS Y4eOHOM U  HAY4YHO-NOIYJISIPHOMN
uHpOpMAIMY, TOJYYEHHOH U3 pPAa3IMYHBIX HCTOYHHKOB; KPUTHYECKU
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH(POPMALUIO

10.16

[IpuBoauTE IpUMEpPHI BKIJIaJJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHUE MPOLIECCOB OKPYXKAIOIIETO MUPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUU

10.17

Hcnonb3oBaTh TeOpeTHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
uig  oOecniedyeHuss Oe30macHOCTH Mpu  oOpamieHuu ¢ mnpubopamMu U
TEXHUYECKUMH YCTPOWCTBAMH, IJISI COXPAaHEHHS 3IIOPOBBSI M COOJIOICHUS
HOPM 3KOJIOTHYECKOT0 MOBEACHUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpynme cC BHIIOJHEHHUEM pA3JIMYHBIX COIMAIBHBIX pOJIEH,
IJIAHUPOBATh PalbOTy TPYIMIBI, PAIMOHAIILHO PACIpEeNaTh 00sS3aHHOCTH U
IIaHUPOBATh JACATCIIBHOCT B HCECTAHAAPTHBIX CHUTyallUudaX, aACKBATHO
OII€HMUBAThL BKJIAJ  KaXa0ro N3 YYaCTHHUKOB Ipynnbl B PCHICHUC
paccMaTpuBaeMon MPOOIEMBI

11 KJIACC

Kon
MIPOBEPSAEMOTO
pe3ynbraTta

[IpoBepsieMbie ~ TpeAMETHBIE  PE3YJbTATHI OCBOCHHSI ~ OCHOBHOM
00pa3zoBaTeIbHON MTPOrpaMMBbl CPETHETO 00IIIET0 00pa30BaHUS

111

JleMoHCTpHpOBaTh Ha MpUMEpax pojb U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM Hay4HON KapTHHBI MUPA, B Pa3BUTUH COBPEMEHHOMN TEXHUKHU U
TEXHOJIOTHI, B MPAKTHUYECKON NEATENbHOCTH JIOACH, IEJIOCTHOCTh H
€IMHCTBO (hPM3UUYECKOM KapTUHBI MUpa

11.2

YauTeIBaTh rpaHUlbl TMPUMCHCHHSA HU3YUYCHHBIX (bPI3I/I‘IeCKI/IX MOHCHCﬁ:
TOYCYHBIN SHGKTpI/I‘IeCKI/Iﬁ 3apsan, sSACpHas MOACIb aTOMa, HYKJIIOHHAsA
MOJACJIb aTOMHOI'O dA[pa IIpUu pCIICHUH q)HSI/I‘leCKI/IX 3aaa4

11.3

PacnioznaBate ¢pusnyeckue sBieHUs (MPOLECChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB  JJIEKTPOJAMHAMUKH M  KBAaHTOBOM  (PU3UKH:  DIEKTpUUYECKas
IPOBOJAMMOCTh, TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEHCTBUS
TOKa, B3aUMOJICHCTBHME MAarHUTOB, DJIEKTPOMArHUTHAsT MHIYKIUS, NEHCTBUE
MarHuTHOTO TIOJISI Ha MPOBOAHMK C TOKOM U JIBIXKYILIMUHCS 3apsf,
ANIEKTPOMArHUTHBIE KOJIEOAHUS M BOJHBI, TPSIMOJIMHEMHOE PacIIpOCTPaHEHHE
CBETa, OTpaXeHHWe, TMpeJoOMJIeHHe, UHTepdepeHius, audpakuus u
NoJIApU3aIusi CBeTa, JHUCIepcusi cBeTa, (oTodnexTpuyeckuit 3¢dext
(dbotorddexT), cBeTOBOE NaBiIeHHE, BOZHUKHOBEHHE JMHEHYATOro CIeKTpa
aToMa BOJOPO/Jia, ECTECTBEHHAsI U HCKYCCTBEHHAs! PaIMOAKTUBHOCTh

114

OnuceIBaTh HU3YUYCHHBIC CBOIMCTBa BeEIlIECTBA (BJ'IeKTpI/I‘-IeCKI/Ie, MAarduMTHBIC,




ONTUYECKUE, DBJIEKTPUUYECKYI0 IMPOBOJAUMOCTb  pPa3jMYHBIX Cpel) W
JJIEKTPOMArHUTHBIE  SIBIEHUS  (NIPOLECCHI),  HCIONB3YyS  (PU3HUECKUE
BEJIMYUHBL: IEKTPUYECKUHN 3apsll, CUJIa TOKA, DJIECKTPUYECKOE HAIPSIKEHUE,
AJIEKTPUYECKOE COMPOTUBIICHNE, Pa3HOCTh MoTeHImanoB, IJIC, padora Toka,
MHAYKLUS MarHUTHOTO M0JisA, cujia AMriepa, cuia JlopeHua, HHIYKTUBHOCTb
KaTYIIKH, SJHEPTIUs IEKTPUYECKOTO U MATHUTHOTO MOJIEH, IIEPUOJT U 4acTOTa
KoJIeOaHUH B KoJeOaTeTbHOM KOHTYpE, 3apsii M CHia TOKa B IIpoIlecce
TapMOHHUYECKHUX JJIEKTPOMAarHUTHBIX KOJIeOaHWH, (HOKYCHOE pacCTOsSHUE U
ONTHYECKas Cwila JIMH3bl, IIPU OINHWCAHWM IPABUJIBHO TPAKTOBATh
(u3nuecKuil CMBICI UCHOJb3YEMbIX BEJMYHMH, UX O003HAUECHUS U €AUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLIME JAaHHYIO (U3NYECKYIO BEJIMYUHY C
JPYTUMH BEJIIMYMHAMU

115

OnuceiBaTh HW3Y4YEHHbIE KBAaHTOBBIE SIBJIEHUS M TIPOLIECCHI, HCIOJIb3YS
(u3nuecKre BETUYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, IJIMHA BOJIHBI U
4acToTa CBETa, PHEPrUsl U UMITYJbC (GOTOHA, EPHO]I TOJTypacajaa, SHeprus
CBSI3M aTOMHBIX SI€p; IPU ONMUCAHHUM MPaBUIBHO TPAKTOBATh (hHU3MUYECKUI
CMBICIT MCHOJIb3YEMbIX BEIMUYMH, WX OOO3HAUYEHHUS U €IUHUIIBI; YKa3bIBaTh
(hopMyIbl, CBS3BIBAIONINE JaHHYIO (QHU3WYECKYI0 BEIUYMHY C JPYTUMHU
BEJIMYMHAMH, BBIUUCIIATH 3HAU€HUE PU3NYECKON BETUUHUHBI

11.6

AHanmM3upoBaTh (PU3UYECKUE TPOLECCHl M SBICHHS, UCTIONB3Ys (PU3HUECKUE
3aKOHBI W TPHHOUNBL: 3akOH Owma, 3aKOHBI IMOCTENOBATEIBHOTO U
MapajieIbHOTO COEMHEHHs TIPOBOJAHUKOB, 3akoH JIkoyns — JleHna, 3aKoH
AIIEKTPOMArHUTHON HMHIYKIIUHU, 3aKOH TPSMOJIUHEHHOTO PacHpOCTPaHCHUS
CBETa, 3aKOHBI OTPAXXCHUsSI CBETA, 3aKOHBI MPEIOMIICHHUS CBETA, YpaBHEHHUE
OitHmTeitHa s Gorodddekra, 3aKOH COXPAHEGHUsS] DSHEPTHH, 3aKOH
COXpaHCHHS HMMIYJIbCA, 3aKOH COXPAaHEHHS 3JICKTPUYECKOTO 3apsiyia, 3aKOH
COXpaHEHHsT MAacCOBOTO YHMCIIA, TOCTyNIaThl bopa, 3aKoH pagroaKTHBHOTO
pacraga; MpH 3TOM pa3inyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIpaXCHHE ©  ycloBHA  (TpaHUIBL,  00JacTH)
IPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIIpaBJICHUC BCKTOpa HHAYKIUU MAarHuTHOIo I10JI4
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpouTh W ONHUCHIBATH H300paKCHHE, CO3/1aBacMOE IUIOCKHM 3€pKalioM,
TOHKOHW JTUH30U

11.9

BBINONHATE 3KCIIEPUMEHTBI 10 HMCCICIOBAHHIO (U3UYECKUX SIBICHUH U
MIPOIIECCOB C MCTIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH; MPU STOM
(dbopmynupoBath npodieMy (3a7ady) ¥ TUMOTE3y y4eOHOTO SKCIEPUMEHTA,
coOuparh yCTAaHOBKY U3 MPEATI0KEHHOTO 000PYAOBaHHUSI, IIPOBOIUTH OMBIT U
(hopMynHUpOBaTh BHIBOIBI

11.10

OCYH.[GCTBJ'IHTL MpsAMBIC 1 KOCBCHHBIC U3MCPCHUSA (I)I/IBI/ILIGCKI/IX BCJIMYWH, [IpH
9TOM BLI6I/IpaTL ONTUMAJIBHBINA  CIIOCO0 U3MCPCHUSA U  HUCIIOJIb30BATb
N3BCCTHBIC MCTOAbI OLICHKH IIOTI pCMHOCTeﬁ I/ISMGPGHI/Iﬁ

11.11

HccnegoBaTh 3aBHCHMOCTH (I)I/I3I/I‘-ICCI(I/IX BCIMYHMH C HCIOJB30BAHHECM




NPSIMBIX U3MEPEHUH; MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH
Pe3yabTATHI MOJIYYEHHOW 3aBUCUMOCTH (PHU3UUECKUX BEIMYUH B BUE TAOJIHII
U TpaduKOB, J€1aTh BBIBOBI 110 pE3yIbTaTaM HCCIEIOBAHNUS

11.12

CobmoaTh mpaBuiia 6€30MacHOTO TPyAA MPH MPOBEACHUH UCCIICIOBAHHUNA B
paMKax y4eOHOTO IKCIEPHUMEHTa, Y4eOHO-UCCISIOBATEILCKON U MPOSKTHOM
JEATCIHOCTH  C  KCIOJIb30BAaHUEM  M3MEPHUTEIIBHBIX  YCTPOHCTB U
1a00paTOPHOTO 000PYIOBAHHS

11.13

Pemrate pacuérHple 3amauu ¢ SIBHO 3aJaHHON (DM3MYECKOH MOJIEINbIO,
HCII0JIb3YA (1)I/I3I/I‘-ICCKI/IG 3aKOHBI W IMPUHIUIIBI; HA OCHOBC aHaJIM3a YCJIOBUA
3aJa4u BI)I6I/IpaTB (1)I/I3I/I‘ICCKYIO MOACIb, BBIACIIATH (1)I/I3I/I‘~IGCKI/IC BECJINYHNHBI 1
(hopmysel, HEOOXOUMBIE /IJIs1 €€ PEIICHHS, IIPOBOIUTH PACUETHI U OIEHUBATH
peaIbHOCTh MOJYYEHHOT0 3HaYeHUS PU3NUECKON BETUUHNHBI

11.14

Pemrate Ka4eCTBEHHBIC 3a/1a4u: BBICTPaNBaTh JIOTUYECKU
HENIPOTUBOPEUMBYIO LEMOYKY PACCYXKICHUH C OINOPOM Ha H3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHE SIBICHUS

11.15

Wcnonb3oBath  mpu  pemieHHMH ~— y4eOHbIX  3aJady  COBPEMEHHBIE
nH(OpPMAallMOHHBIE  TEXHOJIOTWUW  JJIsl  [OWCKAa,  CTPYKTYpUPOBaHMS,
UHTEpHpeTali M TpeAcTaBlIeHUs Y4eOHONH U  HAy4YHO-NOMYJISIPHOMN
nHpopMaluy, TOJTYYEHHOM M3 pa3IMYHbIX MCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh MOJy4aeMYyI0 HH(YOPMAIUIO

11.16

OOBSCHATh TPHUHIUIBI JEHCTBUS MAIIMH, NPUOOPOB W TEXHHUYECKUX
YCTPOWCTB; pa3inM4aTh YCIOBUS HX 0OCE30IMaCHOTO HCIOJIB30BaHUS B
HOBCEIHEBHOM KU3HU

11.17

[IpuBoUTH IpUMEpPHI BKJIaJa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAayKd, B OOBACHEHHE IPOIIECCOB OKPYKAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTHM

11.18

Hcnonp3oBaThk TEOpETHYECKUE 3HAHUS IO (HU3UKE B MOBCETHEBHON >KU3HU
Uil obOecriedeHus O€30MacHOCTH TIpH  OOpalieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, JIsi COXPAHEHUS 3JI0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

11.19

PaGorate B rpymme C BHIIOJHEHHEM pPA3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIBI, PAlMOHAIBHO PaCHpeNeNiaTh 00S3aHHOCTH U
IUTAHUPOBATh JESATENLHOCTh B HECTAHJAPTHBIX CHUTYaIUsAX, aJIeKBaTHO
OIICHMBATh BKJIAJ K&XJIOTO W3 YYaCTHUKOB TPYNIbl B peIlICHUE
paccMaTpuBaeMoit mpoOiIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon
pasnena

Konx mposepsiemoro
JJIEMEHTA

[IpoBepsieMble 2JIEMEHTHI COAEPKAHUS

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHU A

11

®usuka — Hayka o npupone. Hayunbie MeTOonbl
MO3HAHUS OKpYXKarolero Mmupa. Pons skcnepuMenTa
U TEOpHUH B TMPOLECCE TO3HAHUS IPUPOJBI.
OKCIIEpUMEHT B (PU3HKE

1.2

MonenupoBanue (bu3UIeCKuX SIBJIEHUI u
npoueccoB. Hayunsle rumoressl. @Pusznueckue
3aKOHBI W TeOpuH. ['paHUIBl IPUMEHHMOCTH
¢uznueckux 3akoHoB. [IpuHiun coorBercTBus. Poib
U MecTo (QU3UKU B (OPMUPOBAHUU COBPEMEHHOMN
HAay4HOW  KApTUHBI MHUpa, B  INPAKTHYECKOUN
NeATEIIFHOCTH JIFOJIEN

MEXAHUKA

KNMHEMATHKA

211

Mexannueckoe NIBIDKECHUE. OTHOCUTENLHOCTD
MexaHuyeckoro aBmkeHus. Cucrema  oTcuéra.
Tpaekropus

2.1.2

[lepememnienue, CKOpocTh  (CpelHsE  CKOPOCTb,
MT'HOBEHHAsl CKOPOCTh) U YCKOpPEHHE MaTepuaibHOU
TOYKH, MX MPOEKIUH HA OCH CHUCTEMbI KOOpIMHAT.
Clio)xeHue nepeMeIeHU U CII0)KEHUEe CKOPOCTEen

2.1

2.1.3

PaBHOMEepHOE M PAaBHOYCKOPEHHOE MPSMOJUHEIHOE
nBukeHue. ['paduku  3aBUCHMOCTH  KOOpJUHAT,
CKOPOCTH, YCKOPEHHs, TMYTH U [epeMelleHUs
MaTepuaIbHOU TOUYKU OT BpEMEHU

214

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
ajcHus

2.15

KpuonuueitHoe JIBIDKCHHE. PaBHoMepHOE
JBU)KEHUE MAaTEPUAJIbHOM TOYKHU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JUHEHHAs CKOpocThb. llepuon u
yacroTa. LleHTpocTpeMuTenpHOE yCKOPEHUE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHUHC
CHapsA 0B, HCITHBIC U pCMCEHHBIC IIEpCAavIn

2.1.7

[Ipaktuyeckue pabotel. M3MepeHne MrHOBEHHOU
ckopoct. HMccienoBaHue COOTHOLIEHUS MEXKAY




MyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIEI0BATENbHBIE PABHBIE MPOMEKYTKH BpPEMEHHU
OpyU PABHOYCKOPEHHOM [IB)KEHHHM C HadaabHOU
CKOPOCTBIO, paBHOM Hymw0. M3yueHue IBHKEHUS
mapuka B BS3KOM KUIAKOCTH. M3ydeHue ABUMKEHUS
Tesa, OpPOIIEHHOT0 TOPU30HTAIBLHO

2.2

JTMHAMUKA
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[IpuHnun  otHocurensHOCTH ['anmmnes.  IlepBbii
3akoH HprotoHa. HepuumanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. [TpyuHIMI Cynepno3uiuu cuil

2.2.3

Bropoit 3akon HeroToHa A1 MaTepraIbHOM TOYKH B
uHepuuanbHo cucreme otcuéra (MCO). Tperuit
3akoH HploTOHA 171 MaTepuanbHbIX TOUEK

224

3akoH BCeMUPHOTO TsAroteHus. Cuia TSHKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tema

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna T1pennsa. Cyxoe Ttpenue. Cuna TpeHHS
CKOJIbKEHUsI U cuia TpeHus: nokos. Koadduument
Tpenust. Cuiia COMPOTHUBIICHUS MTPU IBUKEHUH TeJa B
AKHUJIKOCTH WM Tra3e

2.2.7

[TocTymarenpHOe W BpaliaTelbHOE  JIBMDKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MOMEHT CHWIbl OTHOCUTENIBHO OCH BpamieHus. [1neqo
cuiibl. YcioBus paBHoBecus TBEpAoro tena B UCO

2.2.9

Texandeckue YCTpOﬁCTBaI IOAIIUITHUKH, IBHXXCHHEC
HNCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTuueckue paboTsl. M3yuenue aBrxeHus Opycka
0 HAKJIOHHOM  IUJIOCKOCTH TMOJA  JIEHCTBUEM
HECKOJIbKUX cuil. VccnenoBanue 3aBUCHMOCTH CHII
VIPYTrOCTH, BO3HUKAIOIIUX B  JIePOpMUPYEMOIt
NpYXHHE W PE3UHOBOM OO0paslle, OT BEIMYMHBI UX
nepopmanuu. MccnenoBanue ycloBUN paBHOBECHUS
TBEPAOTO TeJa, UMEIOIIETO OCh BPAILECHHS

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

231

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHAJIbHBIX TOYCK. I/IMHyJ'IBC CUJIBI 1 U3BMCHCHUC
HUMITYJIbCa TCJIa

2.3.2

3akoH coxpaHeHus uMmnyiasca B MCO. PeaktuBHOE
JBUKECHHE

2.3.3

PaGora cunel

2.34

MouHoCTE CHIIBI




2.35

Kunerndeckass dSHepruss MaTepUAIBHONM  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU

2.3.6

[TorenumanvHas sHeprus. [loTeHIManpHas sHeprus
yIpyro nepOopMUPOBAHHOM MPYXUHBI.
[ToTeHnmanpHas YHEPrHs Teja BOJU3H MOBEPXHOCTH
3eMimn

2.3.7

[loTeHnmanpHble 1 HENOTEHUUANbHbIE CUJIBL. CBsI3b
paboThl HEMOTEHUUAIbHBIX CHJII C HW3MEHEHUEM
MEXaHUYECKOM JHEPrMM CHCTEMbl Tell. 3aKOH
COXPAaHEHHUS MEXaHUYECKOUN SHEePTUu

2.3.8

VYrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckue  yCTpOMCTBA:  JIBUDKEHHME  PAKET,
BOJIOMET, KOTIEp, NPYKUHHBIN MUCTOJIET

2.3.10

[IpakTnueckue pabotel. M3yuenue cBsizu ckopocTen
TeJ Tpu Heynpyrom yaape. MccinemoBanue cBsizu
pa6OTBI CHJIBI C M3MEHEHNEM MEeXaHNIECKOH OHEPTHUn
Tena

MOJIEKVJISAPHASA ®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU

311

OCHOBHBIE TIOJIOKEHHS MOJICKYJIAPHO-KHHETUYECKOM
teopuu. bpoyHoBckoe nBmwkenme. Juddysus.
XapakTep MABWKEHHS W B3aUMOJICHCTBUSA YaCTHII
BElIECTBa

3.1.2

Mogenu cTpoeHHs Ta30B, )KUAKOCTEH U TBEPABIX TEJ
U OOBSACHEHHE CBOMCTB BEIIECTBA HA OCHOBE JTHUX
MoOJeIen

3.1.3

Macca MOJICKYIL. KonnuectBo BEIIECTBA.
[TocrosnHas ABoraapo

3.14

TemoBoe  paBHOBecue. Temmeparypa u €€
usMmepenue. [lkana remneparyp Llenscus

3.15

Mopenbs wuaeanbHOro rasa. OcHoBHOE YpaBHCHUC
MOHeKYHHpHO'KHHeTquCKOﬁ TCOPUHU HACAIBHOI'O
rasa

3.1.6

AOcomoTHasT TeMmIeparypa Kak Mepa cpeaHei
KMHETUYECKOM  JHEPruu  TEIJIOBOTO  JABMIKCHHUSA
yactul raza. [llkana remneparyp KenbBuna

3.1.7

VYpaBuenne Knaneiipona — MenzaeneeBa. 3akoH
JlanbToHa

3.1.8

["a3oBbIe 3akoHbI. M30Mmporieccsl B HaeaabHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEpMa,
u30Xxo0pa, u3obapa




3.1.9

TexHuueckue ycTpoicTBa: TepMOMETP, OApOMETP

3.1.10

[Ipaktuyeckue paboTsl. Vi3Mepenue macchl Bo3ayxa
B KJIACCHOM KOMHare. lccrnenoBaHue 3aBUCUMOCTH
MEXy lapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOIO rasa

3.2

oC

HOBbI TEPMOJAMHAMUKU

3.21

TepmoanHamudeckas cucreMa. BHyTpeHHS SHEPrUs
TEPMOJIMHAMUYECKONH CHCTEMbI M CHOCOOBI €€
WU3MEHEHUs

3.2.2

KommuectBo Ttermotsl u  paborta. BaHyTpeHHss
SHEPIus OJHOATOMHOI'O UJEaIbHOIO rasa

3.2.3

Buant TeTJIOTepeIauHn: TETUTONIPOBOTHOCTH,
KOHBEKIIMSI, H3TydeHue. Termmo€MKOCTh  TeJa.
ViaenpHasg  TemIOEMKOCTH  BemIecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeade

3.24

IlepBblii  3akoH TepMoauHaMuKH. lIpumeHeHue
IIEPBOTO 3aKOHA TEPMOAMHAMHUKHM K HM30IIPOLIECCAM.
I'padmueckas nnTepnperanus padboTsl rasa

3.2.5

TennoBele  MallIVHBL [IpuHnumner  peucTBUs
TEIUIOBBIX MammH. [IpeoOpa3oBaHusl SHEPTHUH B
TEIJIOBBIX MamuHax. KoadduuueHnt mone3Horo
nevictus (manee — KIIJI) TermoBo#t mammabl. [k
Kapno u ero KII/]

3.2.6

Bropoit 3akon TtepmommHamuku. HeoOpatumocThb
IpoleccoB B mpupoje. TerioBele ABUTaTENH.
DKoJorudyeckue npoOiaeMbl TEIIOIHEPTeTUKH

3.2.7

Texnuyeckue ycTpoilcTBa: OBUTATEIh BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktuueckne paboTel. M3mepenuwe ynenpHOU
TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOSHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

[TapooOpazoBanue u koHzaeHcanus. Vcnapenue wu
KUAIIEHUEe. YJenbHas TemioTa MnapooOpa3oBaHus.
3aBUCHUMOCTh TeMIEPaTypbl KUIIEHUS OT JIaBJICHHUS

3.3.2

AOCOIOTHAs M OTHOCUTENIbHAS BIAXKHOCTh BO3yXa.
Hacspiennsii nap

3.3.3

Tsépnoe Teno. Kpucrannuueckue u amopHsie Tena.
AHuzorponuss  CBOMCTB  KpucrawioB. Kuiakue
Kpuctaiisl. COBpEMEHHbBIE MaTepUaJIbl

3.34

[InaBneHne M KpucTaIM3alus. YJelbHas TemIoTa
riaBnenus. Cyomumanus

3.3.5

YpaBHCHI/Ie TEIIOBOro OallaHca




Texauueckue YCTPOMCTBA: TUTPOMETP u
IICUXPOMETP, KaJOPUMETP, TEXHOJIOIMU IIOJy4EHHUs

3:36 COBPEMEHHBIX  MATEPUAIOB, B  TOM  YHCIE
HaHOMATEPHAJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue padoTel. W3MmepeHue BIAKHOCTU
o BO3JIyXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 DnekTpuzanus Te. DNeKTpruIecKui 3aps. J(Ba Buaa
- SIIEKTPHUUYECKHX 3apPsI0B
41.2 [IpoBOHUKH, TUIIIEKTPUKU U TIOJYIIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
414 B3aumoneiictBue 3apsiioB. 3akoH Kymona
DIIeKTpruYecKoe ToJIe. Hanpsoxénnocts
4.15 AJIEKTpUYECKOT0 ToNs. [IpuHIMIT Cyneprno3uLuH.
JIuHUY HAIPSHKEHHOCTH 3JICKTPHYSCKOTO TIOJIS
416 Pabota cun snexkrpocraTudeckoro mosist. [lotennuar.
o Pa3HOCTH MOTEHIIHAJIOB
4.1 [IpoBOMHMKKM W  JAMUPNEKTPUKH B  TOCTOSHHOM
4.1.7 AIEKTPUIECKOM ToJie. Jusnexrpudeckas
MPOHUIIAEMOCTh
OnekTpoéMkocTh. KoHaeHcaTop. IJIEKTpOEMKOCTH
4.1.8 MJIOCKOTO KOHJICHCATOpa. OJHEPrus 3apsHKEHHOTO
KOHJIEHCAaTOpa
Texuuueckue yCTpoiicTBa: ANIEKTPOCKOTL,
419 JNEKTPOMETD, ANEKTpOCTaTUYeCKast 3aIuTa,
o 3a3eMJIGHHE  DJJEKTPONpHOOpOB,  KOHIEHCATOD,
KCEpPOKC, CTPYHHBIN IPUHTED
4110 [IpakTnueckue paboTHL. H3zmepenne
o 3IEKTPOEMKOCTH KOHJIEHCATOpa
IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJAX
YcnoBus CYIIECTBOBaHUS MIOCTOSTHHOTO
421 3IEKTpUUECcKOTo TokKa. McTtounuku toka. Cuina Toka.
ITocTostHHBIN TOK
4.2.2 Hanpsokenne. 3akon OMma aiis ygacTka Lienu
4.2 423 DIEKTPUIECKOE COTIPOTHBIICHHUE. VaenbHoe
o CONPOTHUBIIEHHE BEIECTBA
424 [TocnenoBarenvHOE, MapaljielbHOE, CMEIIaHHOE
o COEIMHEHHE TTPOBOIHUKOB
495 PabGora snextpuueckoro Ttoka. 3akoH JDxoyms —

Jlenma




4.2.6 MOoOUIHOCTB 3JEKTPUYECKOTO TOKA

eKkTpoBIKymIas cwia (manee — DJJC) wu
427 BHYTPEHHEE CONPOTHUBJICHUE UCTOYHUKA TOKA. 3aKOH
o Oma Jy1st TOJTHOM (3aMKHYTO) JIEKTPUYECKOM TIETTH.

Kopotkoe 3ambixkanne

DNEKTPOHHAS MPOBOJUMOCTD TBEPIBIX METAIIIOB.
4.2.8 3aBUCUMOCTb  COINPOTHUBJICHUS] ~ METANIOB  OT
Temreparypbl. CBepXIpoBOIUMOCTh

429 Onektpuueckuid TOK B  Bakyyme. CBoiicTBa
o 3JIEKTPOHHBIX My4KOB

[MonynpoBoauuku. CoOCTBEHHass W NpHUMECHas
4.2.10 IPOBOAMMOCTh TOJIYNPOBOAHUKOB. CBolcTBa p-N
nepexojia. [lomynpoBoHUKOBBIE TPHUOOPHI

4211 DIIeKTPUYECKUI TOK B DIIEKTPOJIUTAX.
o DIIEKTPOIUTHYECKAS JUCCOIMAINSA. DIEKTPOIIN3

DneKkTpuyeckuii TOK B razax. CaMOCTOSITEIbHBIA H
4.2.12 HECaMOCTOSITENIbHBIN  pa3psa. Pasnuunble  TUnb
CaMOCTOSITEIBHOTO pa3psaa. Mosnus. [1nazma

TexHnuecKkne ycTpouCcTBa: aMIIEpMETpP, BOJBTMETD,
peocTar, UCTOYHHKHU TOKA, 3JIEKTpOHAarpeBaTelbHbIC
pUOOPHI, AIEKTPOOCBETUTEILHBIE MIPUOOPHI,
TEPMOMETP CONPOTHUBICHUS, BaKyyMHBbI AuO,
TEPMHUCTOPBI u (hoTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIM TMOJI, TaJbBaHUKA

4.2.13

[lpaktudeckue paboThl. M3yueHWe CMEIIaHHOTO
COCJIMHEHUS PE3UCTOPOB.

4.2.14 N3mepenne DOJIC wucTOyHMKAa TOKa H  €rO
BHYTPEHHETO COITPOTHBIICHUSL. HaGnronenue
ANIEKTPOJIH3a

11 KIJACC

Kon Koanposepsiemoro
paszaesa  3jieMeHTa

4 SJIEKTPOAMMHAMUKA

IIpoBepsiemMble 3JIeMeHTHI COAEPKAHUS

MAT'HUTHOE IIOJIE. 9JIEKTPOMATI'HUTHA A MHAYKINA

431 ITocTosHHbBIE MAarduThbl. B3aumoneiictsue
4.3 e MOCTOSSHHBIX MATHUTOB

MaruautHO€E noJie. BEKTOp MarHMTHOM MHAYKIIUU.

4.3.2
[IpuHnun cynepro3uuuu. JIMHMM MarHUTHOMN




MHAYKUMU. KapTuHa TMHUM MarHUTHOW MHIYKUHUHU
[OJISI HOCTOSIHHBIX MarHUTOB

MarnuTtHO€E 1ose NpoBOJHMKA ¢ TOKOM. Kapruna
JUHUW TIOJIA JUIMHHOTO IPSAMOIO IIPOBOJHUKA M

4.3.3 3aMKHYTOTO KOJIBIICBOTO MPOBOJHUKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
MIPOBOJHUKOB C TOKOM

4.3.4 Cuia AMriepa, e€ MOIyJb ¥ HalIPaBJICHHUE
Cuna JlopeHna, e€ Moaydb U HampaBICHUE.

435 JBrKeHne 3apspKeHHOM YacTHIBI B OJHOPOTHOM
MarHuTHoM nojie. Pabota cunet Jlopenia

4.3.6 SIBJICHHE AIEKTPOMArHUTHOW WHIYKIIAN

437 IToTok BekTOpa MarHUTHOM WHAYKIIMHU

438 OJC wuHayknuu. 3akOoH  DJIEKTPOMArHUTHOM

e uHyKin Papaest

Buxpeoe snektpudeckoe nose. 9JIC uHAYKIIMU B

4.3.9 IPOBOJAHMKE, JBWXKYIIEMCS IIOCTYNAaTeIbHO B
OJTHOPOJHOM MarHUTHOM ITI0JI¢

4.3.10 [IpaBusio Jlenma

4311 NunyktuBHOCTH. SBieHMe camounaykiuu. 2J1C

e CaMOMHIYKIIMU

4.3.12 DHeprusi MarHuTHOTO TIOJIS KaTYIIKKA ¢ TOKOM

4.3.13 DIIeKTPOMAarHuTHOE T0JIe
TexHudeckne ycTpoicTBa: MOCTOSHHbIE MAarHUTHI,

43.14 AJICKTPOMArHHUTHI, AIEKTPOJIBUTATEIb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS MeYb
[TpakTuueckue paboThl. M3yueHue MarHUTHOTO
MoJIA KaTyllku ¢ TokoM. MccnenoBanue aencTBus

4.3.15 MOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.
UccnenoBanue  gBIEHUS  3JEKTPOMArHUTHOM
UHAYKIUN

5 KOJIEBAHU S 1 BOJIHBI
MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHU A

Konebarenbnast cucrema. CBOOOAHBIE KOJIEOAHMSL.

5.1.1 I'apmonnueckue xonedanus. Ilepuoxa, dacToTa,
amMIuuTyAa u ¢asza konedaHui

5.1 5.1.2 [IpyxuHHBINA MassTHUK. MaTeMaTH4eCKUil MasiTHUK

YpaBHeHHe TapMOHHYECKUX KoJeOaHui.

5.1.3 Kunematnueckoen  JuUHAMHUYECKOE  ONMCAHUE
K0J1e0aTEeIbHOTO JBMKCHUS

5.1.4 [IpeBpamienue dSHEpruM NOpU TapMOHUYECKUX




Kosnebanusax. CBs3p  aMIUTUTYIBl  KOJIEOAHUI
UCXOJHOW BEIMUYUHBI C aMIUIUTYJAaMM KoJeOaHui
€€ CKOPOCTH U YCKOPEHHUS

5.1.5

KoneGarenbHblit KOHTYP. CBobomHbIe
JNIEKTPOMArHUTHBIE KOJICOAaHUS B  HICAITHLHOM
KOJIeOAaTeIbHOM  KOHTYpe. AHAJOTHS  MEXIY
MEXaHHYECKUMH u AIIEKTPOMArHUTHBIMH
konebanusmu. opmyna TomcoHa

5.1.6

3akoH COXpaHCHUA OHCPTUHn B nacaJlbHOM
K0J1e0aTeIbHOM KOHTYpE

°.1.7

BrinyXcHHBIE MEXaHUYECKHUE KoJeOaHusl.
Pe3onanc. Pe3oHaHcHass kpuBas. BbIHyXIeHHbIE
AJIEKTPOMArHUTHBIEC KOJICOaHUSI.

5.1.8

[lepemennsiii Tok. CUHYCOM1aNbHBIA IEPEMEHHBIH
TOK.

5.1.9

MOoOIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE W
JIEWCTBYIONIEE 3HAYEHNUE CHIIbI TOKA U HAIIPSKECHUS

5.1.10

Tpanchopmatop. IlpouwsBoacTBo, mepemada u
noTpebiaeHne AIEKTPUIECKOM SHEPTHUH.
OKOJIOTUYECKHE  PUCKH  TPU  MPOU3BOJCTBE
3JIEKTPUYECKON SHEPIUH. Kynerypa
UCIIOJIb30BaHUS 3JIEKTPOIHEPTUH B MOBCEIHEBHON
KU3ZHU

5.1.11

Texnuueckue YCTpOCTBA: cericmorpad,
ANEKTPUYECKHI 3BOHOK, IMHUU 3JIEKTpoIepe1ad

5.1.12

[IpakTnueckue paboTHI. Hccnenoanue
3aBHCHMOCTH MEepH0Jia MalbIX KojeOaHul rpy3a Ha
HUTH OT JUIMHBL HUTH U Macchl TIpysa.
HccrnenoBanne mNEepeMEHHOTO TOKa B LENH U3
MOCIIEZIOBATEIbHO COEAMHEHHBIX KOHJEHCATOPa,
KaTYIIKA U PE3UCTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHHueCcKHue BOJIHBI, YCIIOBUS
591 pacIpocTpaHeHHsI. [Tepuon. CkopocTh
o pactpoCTpaHeHus U JUTMHA BOJHBL [lonepeunsie u
MPOJIONIEHBIE BOJTHBI
599 WNurepdepentius u  audpakims MeEXaHUYECKUX
o BOJIH
593 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa
o tona. TeMOp 3ByKa
594 DNEKTPOMAarHUTHBIE BOJHBI. YCIOBUS H3Ty4eHUS

OJICKTPOMArHUTHBIX BOJIH. BzaumHuas OpUCHTAaLIUA




BeKTOpoB E, B u v B anexkTpoMaruuTHOl BoJIHE B
BaKyyMe

5.2.5

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPA)XEHHE,
IIPEJIOMJICHUE, HOJISIpU3aLUs, madpaxys,
uHTeppeperms. CKOPOCTh ANEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkana s1ekTpoMarHUTHBIX BOJH. [IpuMeHneHue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I PaaruoCBA3U u TCJICBUACHUS.
Paguonokanusi. DJEKTpOMarHUTHOE 3arpsi3HEHUE
OKpYKalollen cpeibl

5.2.8

Texanueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTHI, YyIbTPa3BYKOBas JHATHOCTUKA B
TEXHUKE M MEIULHHE, pPaaap, paavuoNpUEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBU-neun

5.3

OIITUKA

531

[IpsmonmuHeliHOE  pacnpoCTpaHEHUE CBETa B
onHOpOoIHOM cpene. JIyu cBeta

5.3.2

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHMS CBETA.
[TocTpoenne n3o0pakxeHUH B TIIOCKOM 3€pKajie

5.3.3

[Ipenomnenue cBeta. 3aKOHBI TPEITOMIICHUS CBETA.
AOCOIOTHBIN MOKa3aTesb MPEIOMIICHUS

5.3.4

ITonmHoe BHyTpeHHee oTpaxeHue. I[lpenenbHbIin
yroJI IOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

Hucnepcus cBera. ClI0KHBIM cOCTaB 0€I0ro CBETA.

LBer

5.3.6

Cobupatonue u pacceuBaroline JUH3bL. ToHKas
nuH3a. DoKycHOE pacCcTOSTHUE U ONTUYECKasi CUiia
TOHKOW JuH3BL. [locTpoeHne wu300pakeHUd B
coOuparomux 1 paccenBarmux jauH3ax. opmyna
TOHKOU JIMH3bI. YBEIMYECHHE, TaBAEMOE JTMH30M

5.3.7

Hpez[enbl IMPUMCHUMOCTHU FeOMeTqueCKOﬁ
OIITHKH

5.3.8

Nurepdepennus creta. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaOII0ICHUS MaKCUMYMOB U
MUHHUMYMOB B HMHTEP(QEPEHIMOHHON KapTHHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB

5.3.9

Hudpakius cBera. [udpakinuoHHas peméTka.
YcnoBue HaOMIOACHUS TIaBHBIX MaKCUMYMOB TIpH
MaJCHUM  MOHOXPOMATHYECKOTO  CBETa  Ha

TU(PPAKIIUOHHYIO PEIIETKY




5.3.10

[Tonspuzanus ceera

Texauueckue YCTPOMCTBA: OYKH, ny1a,

5311 ¢doroanmapar, MIPOEKITUOHHBIN amrmapar,

h MHKpPOCKOII, ~TEJIECKOIN, BOJIOKOHHAs OITHKa,
Tr(pakMOHHAs PEIIETKa, TTOISIPOUT

[IpakTnueckue pabotel. M3mepeHue noxazaTeins

5312 IPETOMIICHUSI. UccnenoBanue CBOMCTB

n3zo0paxeHuil B inH3ax. Habmonenue nucnepcuu
cBeTa

3JIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'pannisl MIPUMEHUMOCTH KIJIACCUYECKON
MexaHuKHU. [locTynaTel TEOpUM OTHOCUTENBHOCTH:
WHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETa B
BaKyyMe, IPUHIIUIT OTHOCUTEIBHOCTH DMHIITEHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMECHHOCTH.
33MeJIHeHI/Ie BPEMCHHU U COKpAIICHUC NJIWHBL

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBs3p  Macchl C DHEpPrU€d MW HMIIYJIBCOM
CBOOOJ/IHOM YaCTHIIBI. DHEPTrHUs MOKOS CBOOOIHOM
YaCTHILIBI

KBAHTOBAS ®U3UKA

7.1

DJIEMEHTBI KBAHTOBO! OIITHUKU

7.11

®otonbl. @Dopmyna I[lmaHka CBSI3M HSHEPrUU
¢boTOHA C €ro 4acTtoToh. DHEPrus W HMITYJIbC
dboToHa

7.1.2

OtkpoiTue u uccneaoBanue Gotodpdexra. OmbIThI
A.T'. CroneroBa. 3akonsl GoTodddexra

7.1.3

VYpaBuenue OitHmreriHa ana  porodddekra.
«Kpacnas rpanuna» porosddexra

7.1.4

HaBnenue cBera. Onbitel I1.H. JIeOenena

7.15

XHUMHUYECKOE ,Z[CflCTBPIe CBCTa

7.1.6

Texunuyeckue yCTpOMCTBRA: (hoTodIEMEHT,
doTonaTuuk, conHeuHas 0aTapesi, CBETOIHO/]

7.2

CTPOEHHME ATOMA

7.2.1

Mogpens atoma Tomcona. OmnbiTel Pezepdopaa mo
HCCIIEIOBAHUIO CTpOoeHUs aToma. [limanerapHas
MOJIENIb aTOMa

7.2.2

IToctynatel bopa. M3mydeHue U IOIVIOLICHHUE
($OTOHOB TpU HEpexoae aToMa C OJHOTO YPOBHS
SHEpruu Ha Jpyrod. Buapl cnektpoB. Cnekrp
YPOBHEM 3HEPrUU aTOMa BOJOPOJA




7.2.3

BonnHoBeie cBolicTBa yactuil. BonHbel ne bpois.
KopmyckymnsipHo-BosiHOBOW yanusm. Judpaxuus
NIEKTPOHOB Ha KpUCTAILIaX

7.2.4

CronTaHHoe u BBIHYXXJICHHOC H3JIYYCHHC.
YCTpoiCcTBO M TPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHU4eCcKre yCTPOMCTBA: CIIEKTPAJIbHBIM AHAIN3
(cieKTpoCKoM), J1a3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[IpakTuueckue paboTHI. Habmronenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronasl HaOI0ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OTtkpeiTue paanoaktTuBHOCTH. OnbITH Pesepdopaa
M0  ONpENENIEHHUI0 COCTaBa  PaJUOAKTUBHOTO
n3nydenusi. CpoiictBa anbda-, Oera-, ramma-
u3IydeHus. BiusiHue panoakTUBHOCTU HA JKUBBIC
OpPraHU3MBI

7.3.3

OtkpeiTHE TIpOTOHA M HeuTpoHa. HykioHHas
Monenb siapa ['eitsenbGepra — HMBanenko. 3apsin
saapa. MaccoBoe uucio siapa. M3oTomsl

7.3.4

Anba-pacnaz. ONEKTPOHHBIA W TIO3UTPOHHBIN
OeTa-pacrma. ["'amma-uznydenue. 3aKkoH
pPaAMoOaKTUBHOTO pacraja

7.3.5

DHeprus CBSI3UM HYKJIOHOB B sAJIpe. SInepHbIE CHUIIBL.
Hedekt macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTES sA€p

7.3.7

Snepubiit  peaktop. TepMosiiepHBIA  CHUHTE3.
[TpoGieMbl U MEPCHEKTUBBI SACPHON IHEPIETUKH.
DKOJIOTUYECKHE aCIIEKTHI sIIEPHON SHEPTETHKU

7.3.8

:‘)J'IeMeHTapHBIC HYaCTHUILIBI. OTKpBITI/Ie IMO3UTPOHA.
CDYHI[aMeHTaJ'IBHLIC BSaHMOHCﬁCTBHH

7.3.9

TexHuyecknue YCTpPOWCTBA: JO3UMETp, Kamepa
Bunbcona, sepHbIit peakTop, aToMHas 6oM0a

7.3.10

[Mpaktiueckue paboTel. lccnemoBaHue TPEKOB
yacTull (10 roTOBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&nnoro Heba. Co3Be3nus, sipkue 3BE3.BI,
IUIAHETHI, X BUJIUMOE JBHKEHIE

8.2

Conneunas cucrema. IlnaHeTsl 3eMHOM TpYyIIIbIL.
IImaHeThI-TUTaHTBIl U UX CIIYTHUKH, KapJIMKOBBIC
m1adeTel. Manbie Tena CoTHEYHON CHCTEMEI




8.3

Connme, ¢orochepa u armochepa. CoiHeqHaAs
AKTUBHOCTbH

8.4

Wcrounuk sneprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHUMOCTb, paauyc, TEeMIIeparypa, ux
B3aUMOCBs3b. JluarpaMMa «CreKTpaibHbIM KIacc —
CBETUMOCTB). 3BE3 bl IJIaBHOM
[IOCJIEIOBATEIBHOCTH.  3aBUCHUMOCTb  «Macca —
CBETUMOCTB) JUTS 3BE3 ] TJIaBHON
IOCJIEZIOBATEIBHOCTH

8.6

Bryrpennee crpoenme 3BE3a. CoOBpEeMEHHEBIC
HpeI[CTaBHeHI/ISI (6] HpOI/ICXO)K)ICHI/II/I 1 DBOJIFOIIUA
CouHia 1 3B€31. DTallbl )KU3HU 3BE3]]

8.7

Mneunsiii I1yte — Hama 'anaktuka. CrniupanbHas
cTpykrypa ["anaktuku, pacnpeneneHue 3BE31, rasa
n neu. llomoxenne wu nBmwxenune ConHOa B
lanaktuke. [1nockas u cheprueckas MoaACUCTEMBI
lNanmakTukn

8.8

Tunsl ramakTuk. PaguoranakTMkhd | KBa3aphbl.
UeEpHbie ABIPHI B sIpax rajakKTUK

8.9

Bcenennaga. Pacmupenue Bceenennoil.  3akoH
Xab6uma. Pa3zoeranne ramaktuk. Bo3pact u pamnyc
Bcenennoit, teopus bonbmoro B3psiBa. Mojenb
«ropsauei Beenennoit». PenukroBoe nzinydeHue

8.10

MacmrabHas CTPYKTYpa Bcenennoit.
MeraranakTuka. Hepeménnnie POOIEMBI
ACTPOHOMHHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbI CpeHero oo1Iero
o0pa3zoBaHus

1

CpopMHUpPOBAHHOCT, YMEHHUH pacro3HaBaTh (PU3WYECKUE SBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YyYEHHBIX 3aKOHOB

Brnanenne ocHoOBOmoJararOmMMu  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3YyIOLIUMHU (PU3NUECKUE TIPOLECCHI

ChopMHpPOBAaHHOCTP YMEHH MPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHUKH, MOJIEKYIISIPHOM buznku U TEPMOJMHAMHUKH,
ANIEKTPOAUHAMUKH, KBAHTOBOM (M3MKHM A aHAIM3a U OOBSICHEHHUS
SBJIGHUN MHKpPOMHpa, MaKpoMHpa M MeraMupa, pa3jinyaTh YCIOBUS
(rpanuIBl, 006JaCTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MTOHUMATh
BceoOmMi xapakTep (hyHIaMEHTaIbHBIX 3aKOHOB U OI'PAaHUYEHHOCTb
UCIOJb30BAHUS YAaCTHBIX 3aKOHOB; AaHAJIM3UpPOBaTh (PU3NUECKUE
IIPOLECCHI,  MCHOJB3ysd  OCHOBHBIC  IIOJIOXKEHMs, 3aKOHBI H

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHHUSI pa3IdyaTh YCIOBUS NPUMEHHMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUIN )

ChopmupoBaHHOCTh yMEHHUSI pelIaTh pacuy€THBIE 3aJaud C SIBHO
3a/laHHOM W HEsIBHO 3aJaHHOU (M3UYECKON MOJEJbI0: HA OCHOBAHHUHU
aHaJlu3a YCIIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAIOIINe
TpeOOBaHUSAM 3324, IPUMEHATH POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH
U T[OCTynatbl  (pU3MYECKHX  TEeOpud  MPH  UCIOJIB30BAHUU
MaTeMaTHYeCKUX METOJOB pEeLIeHHs 3a7ad, IPOBOAUTH pacuéThl Ha
OCHOBAaHWU HMEIOIIUXCA JAaHHBIX, AaHAU3UPOBAaTh PpPE3YJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUusT C  Y4ETOM  MOJIYYEHHBIX

pE3yNbTaTOB

Pemate kauecTBEHHEIE 3aga4du, Tpe6y}oume IMPUMCHCHUA 3HAaHUM M3
pa3HbIX pPa3aciiOB HIKOJIBHOI'O KypcCa (1)I/I3I/IKI/I, a TaKKC HHTCrpaluu
3HaHUH U3 Apyrux nMnpeaMeToB CCTCCTBCHHOHAYYHOT'O  IHUKIJIA:
BBICTpauBaTh JIOTHYCCKYHO MLCIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-IGCKI/IG SABJICHHUA




Bnanenue OCHOBHBIMH METOJaMU HAy4YHOTO MO3HaHUS,
UCTIONBb3yeMbIMU B (DM3MKE: MPOBOIUTH TMpPSIMBIE M KOCBEHHBIE
u3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CIOCOO
U3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH IOTPEITHOCTEH
U3MEPEHUH, TMPOBOJUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PH3UIECKUX
BEJIMYMH C UCIOJb30BAaHHUEM TMPSIMBIX HW3MEPEHUH, OOBICHATH
HIOJTy9EeHHBIC PE3YJIbTAaThl, UCHOJb3ysd (PU3UUYECKUE TEOPUH, 3aKOHBI U
HOHSTHSA, ¥ JIeNIaTh BBIBOJBI; COONIOAATh IpaBuia 0e30MacHOrO Tpyaa
MIpH TIPOBEJICHUU HCCIIEIOBAHUNA B paMKax Y4eOHOTO HKCIEpUMEHTa U
y4eOHO-UCCIEeIOBAaTEbCKON  AEATETPHOCTH € HCIIOJIb30BAHUEM
OUQPOBBIX ~ U3MEPHUTENBHBIX  YCTPOHCTB W JabOpaTOpPHOTO

000pyn0oBaHUs

CpopMHpOBAaHHOCTP ~ YMEHUW  aHAIM3UPOBaTH HM  OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEIOBEKa,
CBSI3aHHOW € (PU3WUYECKUMH TIPOIIECCAMH, C TIO3UITUH IKOJOTHYECKOU
0€30MacHOCTH; MIPEACTABICHUI 0 parMoHaATBFHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakKe€  pPasyMHOM  HCIIOJIb30BaHHUU
JOCTMKEHUM HAyKM W TEXHOJIOTUW I JaJdbHEWIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pa3IMYHBIMU  criocobamu  paboTel ¢ uHpOpMarmen
(U3NYECKOTO  COJNEpXKaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHH;, pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLCHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTh ~ YMEHHH  NPUMEHATH  OCHOBOIIOJIAraromIye
ACTPOHOMUYECKUE TMOHATHS, TEOPHUM M 3aKOHBl JJIs aHajuu3a Hu
00BsiICHEHUS! (PU3NYECKHX MPOIECCOB, MPOUCXOAALIUMX Ha 3BE3NAX, B
3BE3OHBIX CHCTEMax, B MEXKTaJlaKTUYECKON cpefe; JABHXKEHUS

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beenennoin




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA
EI'D I1O PU3UKE

Kon Kon
pazaena/reMm 3JIeMEeHT IIpoBepsiemMblii 31eMeHT COeP:KAHUA
bl a
1 MEXAHHWKA
1.1 KMHEMATHKA
111 Mexannueckoe JIBUKEHHUE. OTHOCUTENBHOCTh
o MexaHu4yeckoro apwxkeHus. Cucrema orcuéra
MarepuanbHas TOUKa.
z TpacKTOpPHA
Eé& pamimyc-BeKTop:
7(t)=(x(e) ek =(2)),
TpaeKTopII, :
1 . 1 . 2 MepeMEIIeHIIe: ? ;-
AF =7 (t,) ()=, ~T, = ¥
=(Ax.Ay.Az),
TIyTS.
CrnoxeHne HEPGBIELHEHIIﬁ:
Ny =4, + 47
CKOpOCTh MaTepHAIbHON TOUYKH:
. AF )
Uu=—o =T, ={Ux.u1_.u_].
.&I _‘I.I'—':' B B
Ax , ) ,
v,=—| =X/, aHANOINYHO v, =y, U.=Z,.
1.1.3 Af[,.p :
CrnoskeHIe cKopocTeil: 6, =0, + 0, -
Brruncnenue nepeMenieHus U yTu MaTepuaabHON
TOYKHU NP NPSAMOJIUHEHHOM JBM)KEHUH BJIOJb OCH X
10 rpapuKy 3aBHCUMOCTH Vx(t)
y ~_Ao -
‘VCKopeHHe MaTepHalbHOI TOUKIL: d = EL =y'= [a:. -a,.a, ]
t—0
1.1.4
Au. Co .
a =—= =(u,| ', a#anorrmo a, = (v, )", a.=(v.)
110 ' o
1.1.5 PaBHOMEpHOE NIPSMOIMHENHOE IBUKEHUE!




x(f) = xg + Vot
Vil £) — Vi = const

1.1.6

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE:

-
P

Ulz.'r - u.l.‘r = za:c ["'-2 _'\’-1]

o+,
]._.[pII IBIDKSHINI B OTHOM HAIIPABICHHH IIVIE S = 1 = -

-

1.1.7

CBobOogHoe  majeHue.  YCKOpPEHHE  CBOOOJHOTO
HagCHUS.

Vi

(o] Xo ‘:
,HBI/I)KGHI/IG TEJ1a, 6pOI_HeHHOFO 1o er'IOM o K

TOPH30HTY:

-
-

[.\'{I} =x, +Ug t =2, +U,cosa-f

e ,
]\J'{r} =¥yt Uyt + & =V, T U,sina- -2
2 2
v (f)=uv, =uv,cosa
v.(t)=v,, +g1t=y,sina— gt

=0

0q g

f =—g=const

1.1.8

KpuBonuneitHoe aBuxeHue. [[Brkenne MaTepraibHOM

TOYKHU 110 OKPYKHOCTHU.

YTmoeas H IHHeHRHAA CKOPOCTE TOIKH: V = R .
7
2
[IpE paBHOMEpPHOM JBHEKEHHH TOYKH IO OKPYAHOCTH ¢ = 7= 2w .

-

[TeHTpOCIPEMHETEIEHOS VCKOPEHHE TOMKH. dp = 53 w R . IlomHoe
4

VCHOPEHHE MATEPHATEHOH TOYKH

1.1.9

TBépnoe teno. [loctynarenbHOE U BpalaTenbHOE

JABHIKCHUC TBép,[[OFO TCI1a

1.2

JTUHAMUKA

1.2.1

HNuepumaneuble cucteMbl oTcu€ra. llepBblii 3aKOH




Herorona. [Ipuanun otHocuTensHocTH [Manunes

1.2.2

m
Macca tena. [InoTHOCTB BeliecTBa: p = v

1.2.3

>

Cuna. IlpuHunun cynepmosMuMu CHIL  Fpapuoneiicrs =

- -

Fy + Fy+...

1.2.4

Bropoit 3axkon HproTOHA: A1 MaTepHanbHON TOYKHU B

- -

HUCO F, =ma,; Ap = FAtnipu F = const

1.2.5

-———

F‘l}.‘ FEI

Tperuit 3akoH HpIOTOHa 11 MaTrepuanbHBIX TOYEK:

-

Fi; = —Fy

1.2.6

3aKoH BCEMUPHOI'O TATOTCHHUA: CHJIBI TIPHUTIAKCHUA

mym,
MEXIy TOYEYHBIMU MAacCaMu paBHbl F = G ——=

R2
Cuna tspkectu. LleHTp TsbkecTn Tena. 3aBHCUMOCTD

CHUJIBI TSXKECTH OT BBICOTHI h Haa IMOBCPXHOCTHIO

GMm

IUIaHeThI pagauycoM Ro: mg = (Ro+h)?
0

1.2.7

Cuna ynpyroctu. 3akoH ['yka: F, = —kx

1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus cKoJbxKeHus: Fr, = uN
Cuia Tpenus nokost: F, < uN

KoaddumumenT tpenns

1.2.9

Fy
JlaBleHue: p = r

1.3

CTATUKA

13.1

—

F

MOMEHT CHJIBI OTHOCUTEIIFHO OCH BpalICHUA:

>

M| = FI, rae | — mutedo cuitbl F OTHOCHTENBHO OCH,

npoxoasuiei yepe3 Touky O neprneHauKyiIspHO

pHCYHKY




LenTp macc tena. LleHTp Macc cucTemsl

>

miri+mory+..
MaTePUANIbHBIX TOYEK: Ty, = —
132 m1+m2+...
B oaHopoaHOM 1071€ TSKECTH (g = const) LEHTP MacC
TeJa COBMAAAET C €r0 LIEHTPOM TSHKECTH
VYcnosus paBaoBecust TBEporo Tena B UCO:
1.3.3 [M+M,+...=0
\L?:"l +Fy+...=0
1.34 3akon [lackans
135 JaBnenue B xuakoctu, nokosieiics B UCO: p = py +
pgh
3akon Apxumena: Fypy = ;Psmecm €CJIH TEJIO U
1.36 #uaKocThb nmokosrcs B UCO, o Fypy = pgVipimecn
VYcnoBue miaBaHus TeN
14 3AKOHBI COXPAHEHHUA B MEXAHUKE
14.1 NmMnynbc MaTepuanbHOW TOYKH: p = mv
1.4.2 NMnynbc CUCTEMBI TEN: p = p; + po+...
3aKOH U3MEHEHUS U cOXpaHeHus umiyibca: B MCO
Ap =A <p1 + p2+---> = FlBHeLLIHAt + FZBHeLLIHAt +-B
143 - - ’
NCO , ecnmu Ap = A(p1 +po+...) =0, ecnu Figyenn +
FZBHeLLIH +...= 0
PeaktuBHOE NBIKEHUE
F
1.4.4 Ar x
PaGota cuibl Ha ManoM MepeMenIeHu :
A= |}'f'| |A7|-cos o= F, - Ax
145

e
=
Ty,




MOoIIHOCTE CHIIBL: eci 3a BpeMst At paboTa CHIIBI

HN3MECHACTCA Ha , TO MOIIIHOCTH CHIJIbI

Ad
P=— =F-p-cosa
ﬂhf Ar—d

1.4.6

Kunerndeckast sHEprust MaTepUAIIBHON TOYKHU:

mv? p
Em =

2 2m

2

3aKOH M3MEHCHUS KHHETHUECKOM SHEPTUU CUCTEMBI

MaTtepruainbHbIX ToYek: B UCO AEkun = Al + A2 + ...

1.4.7

[TorenumanbHas FHEPTHS:
JUIA IIOTEHIIMAIBLHBIX CHUII

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

[TorenumanbHast 3HEPTUS MAaTEPUATTLHOW TOYKH B
OJIHOPOTHOM TIOJI€ TSDKECTH: Epgreny = Mgh

[TorenumansHas sHEepTUs ynpyro naeGopMupoBaHHOTO

. _ kx?
TEiaa. EHOTeHu = T

1.4.8

3aKOH U3MEHEHUS U COXPAHEHHUSI MEXaHUYECKOM

SHEPIHU:
Enex = Esum + Emrex—m~

B IICO AEex = Agcex HEMOTEHIL CHI

B IICO AE,:x = 0, €ClH Agcex menoresm cax = 0

1.5

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

15.1

l'apmoHnueckue KoyieOaHUS MaTEepUATBHOM TOYKH.
Ammmntyna u  (aza konebanuil. Kunemarmueckoe
OIMCaHue:

w(f) = Asin| et +o, ),

v (6} =x.

a(=(v,), =) =a +0'x=0,
I€ X - CMEIIEHUE U3 PABHOBECHSI.
JIMHaMu4ecKoe onucanue: ma, = —kx, rae k = mw?

DTO 3HAYUT, 4TO0 F, = —kx.
DHepreTuyeckoe OmucaHue (3aKOH  COXpaHECHHUS

MEXaHHUYeCKOM BHCPFHI/I) .




nm‘+£_nm§m_kf£ _

2 2 2 2

Css13b aAMIUIUTYZbI KoJIe0aHmi CMELIEHUs
MaTepUaIbHOW TOYKHM C aMIUIUTyJaMH KosieOaHHMl eé

CKOPOCTHU Y YCKOPEHHUSI:

Upee =04, @ =04

[lepuon u yactora KosieGaHMii:

2mr 1

T = —_ —_—

o v
ITepuon MabIX CcBOOOTHBIX KoJIeOaHui

MaTE€MaTHYCCKOT'O MasATHUKA:

1.5.2 T 2n JI
g
[lepuon  cBOOOMHBIX  KOJEOAHWH  MPYKUHHOTO
MasITHUKA:
T=2m |~
k
153 Brinyxnennsie konebanus. Pesonanc. PezonancHas
KpuBast
[lonepeunble u npoAosbHbIE BOJHBL CKOPOCTH
1.5.4 paclpoCTpaHEeHHUs U IIMHA BOJIHBL: A = vT = %
HNurtepdepenius u qudpakius BOJH
1.5.5 3Byk. CKOpOCTb 3BYyKa
5 MOJIEKVYJISIPHASA OU3UKA.
TEPMOJMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA
Mogenu CTpOe€HMS ra3oB, KUJIKOCTEH U TBEPABIX TEII.
[lycte TepMoamHamMuueckasi cucreMa (Telo) COCTOUT
u3 N OIMHAKOBBIX MOJEKyl. Torga KOJMYEeCTBO
211 BELIECTBA
v = :—A = %, rae N,— uucio ABoraapo, m— macca

CHUCTCMBI (Tena), U — MOJIsIpHasa MaccCa BCIICCTBA




212

TenmoBoe IBIKEHHE aTOMOB U MOJICKYJI BCIICCTBA

2.13

B3auMmoienicTBre yacTHUI] BEILIECTBA

214

Huddysus. BpoyHoBCcKOE ABHKEHHE

2.15

Monens nneansuoro raza 8 MKT

2.1.6

CBsi3p MEX1y JaBJIECHUEM M CpeAHEW KHUHETUYECKOU
SHEPIHEeW IOCTYNATEIbHOTO TEIUIOBOTO JIBHKEHUS
MOJIEKY]1 WUJEalbHOrO ra3a (OCHOBHOE YypaBHEHHE
MKT):

p—lm,nF—znif =n-g
i 304

re Mo — Macca OJIHON MOJIEKYJIbI,

N
n = - KOHICHTPAIHs MOJICKYII

2.1.7

AbcomoTHas Temnepatrypa: T =t +273K

2.1.8

CBs3p TEMIIEpaTypsl ra3a co CpeIHEW KWHETHYECKOU
JHEpPruey MoCTYNaTeNbHOIO TEIUIOBOTO JBHKEHUS €TI0

MOJIEKYIIL:

£,

T

f 2
| M2 3 kr
\ 2

2

2.1.9

VYpasuenue p = nkT

2.1.10

MO,Z[GJ'IB nacajlbHOI'o rasa B TCpMOJUHAMUKEC:

LY]_;nBHemie Menrereesa — KiarieHpoHa
| BeIpevkeHHe U141 BHYIPeHHEH 3HePIHH

VpaeHeHle MenneneeBa — Kiamefipona (mpnmeHHMEE (opy

3aIHcII):
pRT

pV=§RT =vRT =NkT, p= .

BripaskeHIe U1 BHyTPeHHEIT SHEPITI OJHOATOMHOIO IIeaTEHO
raza (IpHIMeHIMETe (hOpPMET 3aIIIICH):

U=3vrr =3 ner =3 jr—ve T=3 p1
2 2 2 o2

2111

3akoH I[aJ'ILTOHa UL JaBJICHUST CMECH PAa3pPCIKCHHbBIX

ras3oB: p =p; +po+..

2.1.12

M3onponeccyl B pa3peXeHHOM raze € IMOCTOSHHBIM




yuciaoM Mojekyl N (C MOCTOSHHBIM KOJUYECTBOM
BEIICCTBA V).
uzotepma (T = const): pV = const ,

u3oxopa (V = const): g = const
n3o0bapa (p = const): % = const

I'padmaeckoe mpeacTaBIeHUE H30MPOIIECCOB HA PV-,
pT-u VT- quarpamMmmax.

. . v
OOBbeIMHEHHBINA ra30BbIA 3aKOH: pT = const

JJI1 ITIOCTOSHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCI)IHIeHHI)IC 1 HCHACBIIICHHBIC ITaphbI. KauectBennas

3aBUCHUMOCTDh IIJIOTHOCTH W JAABJICHUS HACBIIICHHOI'O

2113 mapa OT TeMIIepaTypbl, UX HE3aBUCHUMOCTH OT 00BEMa
HACBIIIEHHOTO Tapa
BrnaxunocTs Bo3ayxa.
OTHOCHTETbHAS BIIAYKHOCTD:
2114 5o Pun® _ pu(D)
B pHacmLLmapa (T) B pHaCbIU.ll'lapa (T)
2115 W3meHeHne  arperaTHbIX  COCTOSSHMM — BELIECTBA!
o UCIIapeHue U KOHICH AU, KUTICHUE KUJAKOCTU
2118 M3MmeHeHne  arperaTHbIX  COCTOSTHHMM — BellecTBa:
o IUTaBJICHUE U KPUCTAIN3alUs
2.1.17 [IpeobOpazoBanue 3Hepruu B (ha30BBIX MEPEX0aaX
2.2 TEPMOJINHAMUKA
2.2.1 TemioBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 Buytpennss sueprus
Temonepenaua kak crnoco® HW3MEHEHHS BHYTPEHHEH
2.2.3 sHepruu ©Oe3 coBepiieHus padoTel. KoHBekmws,
TEIUIONPOBOJHOCTD, H3Ty4YCHUE
KonudecTBo TemmoThI.
2.2.4
Y aenpHas TemI0€MKOCTh BelllecTBa ¢: Q = cmAT
VY nenbHas Temnora napoodpasosanus L: Q = Lm.
2.25 VenpHas TemaoTa miaBieHus A Q = Am.

VY aenpHas TeminoTa CropaHus TOILIUBA (: Q =gm




2.2.6

OnemenTapHas paboTa B TEpMOIMHAMHUKE:
A =pAV

Brrancnenue pabotel mo rpaduky mporecca Ha pV-

TuarpaMmme

2.2.7

[IepBblii 3aKOH TEPMOJUHAMUKH:

Q12 =AUyp + A1, = (U —Uyp) + Agg

Anna0ara:
Q12 =0= Ay, = (U; —Uz) = AUy,

2.2.8

Bropoit 3akoH  TepmomuHamuku. HeoOpaTumbie

MIPOIIECCHI

2.2.9

[Tpunnumne! gerictBus TernoBbix mamuH. KIT/:

Agam'[ _-‘-—E.'IIP_|‘-X.ELT[| l_|a-.x-|11'[|

0, @) @)

ZUHATD ZUHATD ZHATD

'r]=

2.2.10

MakcumansHoe 3HaueHue KIT/. [ukn Kapuo:

.. -T. T
HMaxn = - :uzl_ﬂ
"= Mg T, T,

HIATD HATD

2211

VYpaBHeHue TermioBoro d6amanca: Q; + Q, + Q3+...=0

SJIEKTPOAMHAMUMKA

3.1

OJIEKTPUYECKOE IIOJIE

311

DIIeKTpU3alus TeJl U €€ MPOSBICHUSA. DICKTPUUECKUI
3aps. Ba BUIA 3apsja. DJIeMEeHTapHbBII
3IEKTPUUECKUI 3apsi. 3akoH COXpaHEHUSs

QJICKTPHUYCCKOI'O 3apsaa

3.1.2

Bsaumopnelicteue 3apsanoB. Toueunsle 3apsabl. 3aKOH
Kynona:
B OJIHOPOJHOM BEULIECTBE C AUDIIEKTPUUECKON

IMPOHUTACMOCTBIO &

F=ﬁ.’|¢?1- 1 _|".?1|"?J

g7 dmes, 1°

3.1.3

DIEeKTpUYECKOe ToJIe. Ero JIENCTBUE Ha

QJICKTPUYCCKHUC 3aps/Ibl




3.14

F

>

Hanpsk€HHOCTB 35eKTprdecKoro noyst: E =

Anpo6Hbiit

q
2

Hone Toyeunoro 3apsina: E, = k-

>

oJxHOpoaHoe noje: E = const.

Kaprunbl nuHUN HAIPSHKEHHOCTH 3TUX MOJIEN

3.15

[ToTeHIManbHOCTH AIIEKTPOCTATUYECKOTO ITOJIA.
Paznoctb MIOTEHIINAIOB 31 HaIpsKEHUE:
A1z = q(¢1 — ¢2) = —qAp = qU.

[TorenumansHas SHEPTUs 3apsga B

DJIEKTPOCTATUYECKOM nosie: W = q¢p, A = —AW

w
[ToTeHnman 3JeKTPOCTaTUYECKOTO TONIS: ¢ = ”

CBs3b HaHpﬂ)KéHHOCTI/I IMOJIAA U pa3HOCTU MMOTCHIIUAJIOB

JUTS OJTHOPOJTHOTO 3JIeKTpocTaTuaeckoro moisi: U = Ed

3.1.6

[IpyuHIHN cyneprno3uIuy 3IEKTPUYECKUX TTOJIEH:

E =E1+E2+...,¢ =¢1 +¢2+...

3.1.7

EJ.

[TpoBOJHUKY B 3JIEKTPOCTATHYECKOM TOJIE.
VYcnoBue paBHOBeCHs 3apsI0B: BHYTPU ITPOBOTHUKA

= 0, BHYTPHU 1 Ha MOBEPXHOCTU IPOBOJHUKA ( = CONSt

3.1.8

I[I/IBJ'IeKTpI/IKI/I B OJICKTPOCTATUYCCKOM I10JIC.

HI/IBHeKTpI/ILIeCKaH IIpOHHULIAEMOCTD BCIICCTBA €

3.1.9

Kongencarop. DnekTpoé€MKOCTh KOHJEHCaTopa: C = %

. £5pS
:‘)J'IGKT];)OCMKOCTB INIOCKOI'0 KOHACHCATOpA: C= e =

eCy

3.1.10

HapannenLHoe COCIUMHCHUC KOHACHCATOPOB!

q :q1+q2+...,U1 = Uz :---;Cr[apaﬂﬂ _Cl +C2+...

IlocnegoBaTenbHOE COEIMHEHNE KOHACHCATOPOB:

1 1 1
U=UitUpo @1 =Gz = o=t ot

3.1.11

9Hepr1/151 3apsAKCHHOT'O KOHACHCATOpA:

U CU? 2
2 2 2C

3.2

3AKOHBI ITOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:




=21
TTocrosgunerii Tok: | = const

st mocrosiHHOTO TOKA ( = It

YcaoBus CYIICCTBOBAHUA SJICKTPUUCCKOI'O TOKA.

3.2.2
Hanpsokenne U u 3JIC E
3akon OMa Jyist y9acTKa IeMu:

3.2.3 U

I=—

R
DIeKTpUYECKOe COTIPOTHUBIICHHUE. 3aBUCUMOCTH
COTIPOTHBIICHUS OJHOPOJHOTO TIPOBOJHHUKA OT €ro

324 JUIMHBI W CCUCHUsA. YJCIIbHOE COMPOTHBIICHUE

BEIIIECTBA.

R !
Uctounuku Toka. OJIC uHCTOYHMKA TOKa: E =
ACTOpOHHHXCH}'l

3.2.5 q
BuyTpenHnee conpoTuBiieHne UICTOYHHUKA TOKA
3akon Oma ISl TMOJTHOM (3aMKHYTOM) DJIEKTPUUYECKON
nenu: E = IR + Ir, oTkyna

I E
" Rr
3.2.6
E.r
= R
[TapannensHoe coeMHEHNE TPOBOJHUKOB:
I=11+12+..,Ul=U2=.,, ——=—+—+.

3 2 7 RnapaJm Ry R;
[TocnenoBarensHOE COEAMHEHNE TTPOBOHUKOB:
U=Ul+U2+..,11=12= .., Ryen =R, +Ry+...

328 Pabora anexrpuueckoro Toka: A = |Ut.

3akon J[xoyns — Jlenna: Q = I?Rt




2
Ha pesncrope R:Q = A= IRt = [Ut =t

3.2.9

MOILIHOCTB 3JIEKTPUYECKOTO TOKA:

A4
p="" =

At Ar—l
TermoBast MOIITHOCTB, BBIAESEMAs HA PE3UCTOPE:

p=rr=L -
R

MomnaocTs HecTOUHMKA TOKA:
AAd

p === _F]
At a0

3.2.10

CBOOO/IHBIE HOCHUTENIM DJEKTPUYECKUX 3apsAloB B
MIPOBOJHUKAX. MeXaHU3Mbl MPOBOJUMOCTU TBEPABIX
METAJUIOB, PacTBOPOB U PACIUIABOB 3JIEKTPOJIUTOB,

ra3oB. [lonynpoBoanuku. [101ynpoBOAHUKOBBINA U0/

3.3

MAT'HUTHOE IIOJIE

3.3.1

Mexanuueckoe B3aMOJEHCTBUE MAarHUTOB.

MarauTtHoe TmoJe. BekTop MarHuTHOW MHAYKIWH.

>

[IpuHIMIT Cynepno3ulMd MarHUTHBIX TOJIeH: B =
By + By+...
JlvHuM MHAYKIMU MarHuTHOro noJis. Kapruna nuHuii

HHAYKIIUU MardmMTHOTI'O I10JIA IIOJIOCOBOI'O nu

HO,Z[KOBOO6p33HOl"O IIOCTOSAHHBIX MarHuTOB

3.3.2

OnpIT 9pCTez[a. MarsuTHoe IoJie IIpOBOAHHKA C
TOKOM. KapTI/IHa JIMHHI HHAYKOUU MArdvuTHOTO I10JIA
AJIAHHOTO  MPAMOIro IMMPOBOJHUKA HW  3aMKHYTOT'O

KOJIBIICBOI'O IMTPOBOAHHKA, KAaTYIIIKHU C TOKOM

3.3.3

Cuna Amnepa, e€ HarpaBJIeHUE U BeJIMYMHA: Fy =

IBlsina, T€ 0L — yrOJI MEXIY HallpaBJICHUEM

>

IMPOBOAHUKA U BCKTOPOM B

3.34

Cuna Jlopenna, €€ HalnpaBlIeHUE U BEMUYMHA: Fj,, =|




>
>

q | vBsina, e o — yroj Mexay BeKTopamMu v U B.

JIBmokeHue  3apspKEHHOM  4YacTHUUbl B OJHOPOJHOM

MAar"auTHOM IIOJIC

3.4

OJIEKTPOMAT'HUTHAA MHYKIUA

34.1

[lorox Bekropa MarHuTtHOM MHAyKIMu: & =B,S =
BScosa
B

i
4
G2

3.4.2

SBnenne  snexTpoMarHuTHOM — mHAyKuu.  OJC

WHTYKIIHA

3.4.3

3aKOH 3JeKTpOMarHuTHOM nHaykuun Papanes:

AD

E:__

v

Af—0

3.4.4

Jasiwy

3/IC MHAYKINU B TPSIMOM IIPOBOIHUKE UTHHOM |,

>
- -

JIBUKYIIEMCS CO CKOPOCTBIO v (v L 1) B OTHOPOJHOM

MarHuTHoM noJie B: | E; |= Blvcosa, rae o — yroiu

MCXKIY BEKTOPOM Bu HOpMAJIbIO n K IIJIOCKOCTH, B

- - -
- -

KOTOPO1 Jiexkat BEKTOpbl luv;ecnu [ LB ,u v To |
E; 1= Blv

3.4.5

IIpaBuno Jlenna

3.4.6

NunyktuBHOCTh: L = % , i @ = LI,

Camounnaykuus. 9/1C camonHIyKIIMY:

AT
E. =— EL =—1II'
—0

3.4.7

9Hepr1/151 MArdvMTHOI'O IOJIA KaTyHIKU C TOKOM: WL =

LI?

2

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHMA 11 BOJIHbI




Konebarenbublit KOHTYD. CBobonHBIC
JJIEKTPOMArHuTHBIE ~ KoJeOaHWs B HJICAILHOM

KoJieOaTeIbHOM KOHTYpE:

[a(7) = Gummsin( o+ @)

35.1
]I[ t)=q, =g, cos|of+@,)=1__ cos|of+q,]
2 1
®opmyna Tomcona: T = 2nVLC, OTKyIa w = — = —
T  VIC
CBA3p  aMIUIMTYABl  3apsaa  KOHJAEHcaTopa ¢
aMIUTUTYIOW  CHJIBI ~ TOKa  TpH  CBOOOJTHBIX
JJIEKTPOMArHUTHBIX ~ KOJEOAHMSIX B HJCATHHOM
_ Im
gﬂlﬂ.ﬁ. -
K0J1e0aTeIbHOM KOHTYpE: @
352 3aKOH  COXpaHEHHs  DHEPrud B  UJCAIBHOM
K0J1e0aTeIbHOM KOHTYpe
BolHy)KIeHHBIE ~ JIEKTPOMAarHWTHBIE  KOJeOaHUS.
3.5.3
Pe3onanc
Ilepemennbii  Tok. IlpousBoacTBo, Tmepenaya U
noTpediieHue EKTPUUECKON SHEPTUU
o cu® LI _cu’_ LI
+ = e = e — const.
2 2 2 2
CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH.  B3aumuas
355 OpHEHTAlMsI BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE B
Bakyyme: E LB lc
356 Illkana 3JE€KTPOMArHUTHBIX  BOJIH.  [IpumeHeHue
JNIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpssmonuHeliHoe pacrpocTpaHeHue cBeTa B
OZHOpOIHOM cpene. Toueunslii iCTOUHMK. JIyd cBeTa
3aKOHBI OTpaKEHUS CBETA.
3.6.2

a=p




ol B

TT7T777 777777
3.6.3 [TocTpoenHue n300pakeHUi B INIOCKOM 3€pKaje
3aKOHbI IPEJIOMIICHUS CBETA.
[Ipenomiienue cBera: nysina = n,sinf.
o C
AOCOJTIOTHBIN MOKa3aTelb MPEIOMIICHUS: N, = -
OTHOCHUTENBHBIN MOKA3aTENh MPETOMIICHHS: Nypy =
np_n
nq - 2]
n
1
3.6.4
= nz
XoJ ydel B Ipu3Me.
\"1 = \'1 - I?].}']. = .”'2}.2
CooTHOIIEHHE YaCTOT U COOTHOIICHUE JUTMH BOJIH MPU
nepexo/ie MOHOXPOMATUYECKOTO CBETa Yepe3 IpaHully
pazzena AByX ONTUYECKUX CPel:
nH,<mn )
oy E
3.6.5
[TonHOE BHYTpEeHHEE OTpaKEHUE.
[IpenenbHBINA yroy NOJHOTO BHYTPEHHETO OTPasKEHHUS:
, 1 ny
Sinay, = =—
Norh ng
Cobuparonue ¥ paccewBarolve JUH3bL. TOHKas
nuH3a. DOKyCHOE pacCTOSHHUE M ONTHYECKas cuja
3.6.6 TOHKOMW JIMH3BI:
1
D==
®opmyiia TOHKOH JIMH3BI:
1 1 1
3.6.7 dtFTF

YBenuueHue, 1aBacMoe JUH30M:




F\ h

~,

3.6.8

o 1
B cnyaae paccenBaromeit muH3p1:D0 = F = 0,

h 1f1

r=—=-—-1

H d

Xoa ny4a, MPOUIEAIIETO JIMH3Y IOJ MPOU3BOJIBHBIM
yrioM K e€ riaaBHOM onTtudeckoil ocu. [loctpoenme
n300pakeHUil TOYKM W OTpe3Ka MpsMOil B

co6npa10umx " pacCCUBAKOIIMX JIMH3aX U UX CUCTEMAX

3.6.9

doToanmapar Kak ONTHYECKMH mpubop. [7ma3z kak

OIITUYECCKasa CUCTEMA

3.6.

WNurtepdepenius cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBusi HaONMOIEHUS MAaKCUMyMOB U MHUHHMYMOB B
UHTEp()EPEHIIMOHHON KapTUHE OT JBYX CHH(Da3HBIX

KOTCPEHTHBIX HCTOYHUKOB:

M
MaKCIIMYMET — A=2m—, m=0,x1,£2,£3. .,

-

y)
MITHIIMYMEI — A= 2;;;+1J;, m=0+1+2+3

e

3.6.11

Hudpakumss  cBera.  Judpakuwonnas — pemérka.
VYcnoBue HaOMIOACHUS TIAaBHBIX MAaKCUMYMOB IpHU
HOPMaJIbHOM IaJCHUM MOHOXPOMATHYECKOIO CBETA C
JUTHHOM BOJIHBI A Ha PEIIETKY ¢ epuoiom d:

dsingg,, =mim=0,+/-1,+/-2,+/-3,..

3.6.12

Hucnepcus cera

KBAHTOBAS ®U3MKA




4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

411

I'unore3a M. Ilinanka o kBantax. @opmyna [lnanka: E
=hv

4.1.2

®oToHbl. DHeprus GoToHa:

E=h _he_
=hv=—=pc

Nmnynbce dpotona:

v

a |
>

c

413

®otorpdexr. Omnbitet A.I'.  CronetoBa. 3aKOHBI

dboTorddexra

414

Vpasuenue DitnmrreitHa st potodddexra:

E(l)OTOHa = ABbIXOﬂa + EKI/IHmaxi rae, E(I)O'I‘OHa =hv =

hc
A

he
Ap

lABbIXOL[a = thp =

2
MV max
Ewumax = 2 = eUsan

4.1.5

JlaBneHue cBera.
JlaBnenne cBeTa Ha TIOJHOCTBIO  OTPAKAOIIYIO
MOBEPXHOCTh ¥ Ha TIOJHOCTHIO  TIOTJIOMIAOIIYIO

IIOBEPXHOCTH

4.2

OU3NKA ATOMA

421

HnaHeTapHaﬂ MOJ€CJIb aTOMa

4.2.2

[Toctynater bopa. M3nyuenue u norsyomnieHre (GOTOHOB
opyu Iepexojie aToMa C OJAHOTO YPOBHS DHEPruu Ha
JIpYrou:

hv =,;£=

R

E,—E

m
Y

4.2.3

JluneiyaTeie CIIEKTPHI.

CHCKTp ypOBHeﬁ OHEPTHUHU aTOMa BOJAOpOOAA:

_ —13,63B

Fu

E

"

, =123 _.
n

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyknonnas mozens sigpa ['eiizenGepra — MBaHeHKo.

3apsn saapa. MaccoBoe uucio sjapa. M3zotonst




4.3.2

PannoakTUBHOCTE.

Anbda-pacnan:
A~ A4 4
ZX—7Y+,He

bera-pacnap.

DNEeKTPOHHBIN B-pacra:
A A 1] ~
2 X—= Y+ je+v,

[To3urponnslii B-pacnan:
A A 0=, .,
MY + €+ v,

lN'amma-uznydyenue

4.3.3

-t
3aKoH paanoaKkTUBHOTO pacmana: N(t) = Ny * 2T
ITycte M — Macca paioakTUBHOTO BeliecTBa. Torma

—t
m(t) =mgy*2T

4.3.4

SnepHble peakuun. Jlenenve u CUHTE3 SAep




