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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpefaHero oOiiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHWI K pe3ynbTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiabHON mnporpammel, npeacrtaBieHHbix B I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBaHus yueoHoro npeamera «Pusznka» B 00pa3oBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit  depeparuu,  peaM3yOMMX  OCHOBHbIE  0Opa3oBaTeIbHBIE
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATENbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKA  y4yeOHOro TMpoIlecca, BO3PACTHBIX OCOOEHHOCTEW  O0ydaromMXcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBleHUE O MEJsAX, COAEpNKaHUHM, OOIen
CTpaTernu OOYy4YCHMs, BOCIHUTAHWUS W PA3BUTUS OOYYAIOIMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuyenue kypca ¢Gu3MKd YriaiyOJIEHHOTO YPOBHS IO3BOJISIET PEaM30BaTh
3a/1ayu MPO(ECCUOHATILHON OpHUEHTAIMM, HAIPABJICHO HA CO3/IaHHUE YCIOBUM IS
NPOSIBIICHUS CBOMX HWHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOydJaromumcsi, KOTOpble HEOOXOAUMBI IS TNPOAODKeHHs oOpa3oBaHUs B
opraHuzanuax MnpodhecCUOHATBHOTO O00pa30BaHUs MO PANTHUYHBIM  (HU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELIHAIIBHOCTSIM.

B nporpamme mo (¢usMke ONpENeNsioTCS IUIAHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yrryOin€éHHoM  ypoBHe).  Hayuno-
METOJIOJIOTUYECKON OCHOBOM [JIsi  pa3pabOTKH TpeOOBaHUW K JIMYHOCTHBIM,
METanpeIMETHBIM H TPEAMETHBIM pe3yJbTaTaM OO0y4aloluXCsi, OCBOUBIINX
nporpaMMmy 10 (¢GHU3UMKE Ha YpPOBHE CpeaHero oOmero oOpa3oBaHHS Ha
yrayOJaEHHOM YPOBHE, SIBISIETCS] CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3nKe BKIIOYALT:

IUTAHUPYEMBIE PpEe3yJbTaThl OCBOEHUS Kypca (U3WMKH Ha YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJIE€ PEIMETHBIEC PE3YJbTATHI 10 TOJaM O0yUEHHS;

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

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHa YUUTENSIMU (DU3UKH JJISI COCTABJICHUSI CBOMX PA00OUYUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENIEH U
MPEJOCTABISIET BO3MOXXHOCTH JUJISI pealiu3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K IMpenojaBaHui0 (PU3NKKW Ha YrIyOJIEHHOM YpOBHE IMpPHU YCIOBUU
coXpaHeHHs 00s13aTeNIbHON YacTH COAEPKaHUs Kypca.



du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BHICTyINas B
KauecTBe y4eOHOTO IMpeIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. IKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TMPOILIECCOB M SIBJICHUN, H3yYaeMbIX XHUMHEH, OUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
OpUMEHEHHEe (U3MYECKUX 3HAHWI ONpeAeNusio Xapaktep U OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MAaTEpPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMHUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa Oo0ydaromierocsi, B (popMupoBaHUEe yMEHUN MPUMEHSTh HAyUHBIN
METO/ TO3HAHUSI TIPU BBIMOJTHEHUHN UMY YYEOHBIX UCCIICIOBAHUMN.

B ocHoBy Kkypca (hu3uKku Ha ypOBHE CpeIHEr0 00111ero 00pa30oBaHus MOJ0KEH
pAn uaeH, KOTOPhIE MOXKHO paccMaTpUBaTh KaK MPUHLIUIIBI €70 MOCTPOCHMUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEM KypC SIBISETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3ziesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymmum B Kypce sBusercs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzanus NpeAnonaraeT HMCIOJIb30BaHUE
TYMaHUTApHOTO TIOTEHIMAaNa (HU3MYECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHEeM OOIECTBAa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMUECKUMH MPOOIeMaMH.

Hoesa npuknaonon nanpasnennocmu. Kypc buzuku yromyOon€HHOTO ypOBHS
IIPEAIIOIAracT 3HaKOMCTBO € IIUPOKUM KPYIrOM TEXHHYECKUX U TEXHOJIOIMYECKUX
IPUIIOKEHNM W3YyYEHHBIX TEOpUMHA M 3akOoHOB. [Ipu sTOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUA M COBPEMEHHBIE TEXHHYECKHE YCTPOWCTBA, H
TE€XHOJIOTHUHU.

Hoea 3Ixonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
CONepKaHMs, TOCBAMIEHHBIX DKOJOTHYECKUM TIpoOJieMaM  COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHbl C Pa3BUTHEM TEXHHKUM W TEXHOJOTUM, a Takke OOCYyXKIACHUs
npobJieM palOHATBFHOTO MPUPOAOIIONB30BAHUS U HKOJIIOTUYECKON O€30MacHOCTH.

OcBoeHue coaep:kaHus MporpamMmsl 1o (PU3MUKe TOJKHO OBITh MOCTPOEHO HA
MPUHIIMAIIAX CUCTEMHO-AESATEALHOCTHOTO Mmojaxoaa. [ Gpu3nku peanusaiusi 3TUX
MIPUHIIMIIOB 0a3UPyEeTCS HA UCIMOJIb30BAHUHU CAMOCTOSITEIbBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytronero ¢akropa ydeOHoro mporecca. s yrimyOia€HHOro
YPOBHS — OTO CHCTEMa CAMOCTOATEIIBHOTO YYEHHUYECKOTO JKCIEPHMEHTA,



BKITIOYAOMIETO (DpOHTAIbHBIE YUYEHUYECKHE OMBITHI TPH HM3YyUYEHWH HOBOTO
Marepuala, JabopatopHbie paOOThl U pabOThl NpakTUkyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanuzanuu (U3MYECKOro MpakTukyma. B  mepBoMm ciiydae
OpakTUKyM npoBoautca ubo B koHie 10 u 11 knaccos, 1160 mociie nepBoro u
BTOPOTrO TMOJYroAMM B KaXKIOM H3 3TUX KiaccoB. Bropolt cmocod — 310
UHTErpamusi padoT MpakTUKyMa B CHCTEMY Ja0OpaTOpPHBIX pabdoOT, KOTOpPHIC
IPOBOJATCS B Mpoliecce u3ydeHus: pasjaena (temsl). [Ipu stom mox paboramwu
NpPaKTUKyMa TIOHUMAETCsI CaMOCTOSITEIbHOE HCCIIEeIOBaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000MEHHOTO BH/1a O€3 TOIaroBOi WHCTPYKIIHH.

B mporpamme 1o @usMke cHCTEMa YYEHHUYECKOTO OSKCIEPHMEHTA,
7a00paTOpPHBIX PadOT M MPAKTUKyMa IMpEJCTaBiIcHA CIUHBIM TMepeyHeM. BbIOOp
TEMATUKH JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISICTCS
y4aCTHHKaMU 00pa30BaTeNIbHOTO MPOLecca UCXOAS U3 OCOOEHHOCTEH MOYPOUHOTO
IUTAHUPOBAHUS W OCHaleHUs kaOuHeTa (u3uku. Ilpm 3TOM oOOecreunBaeTcs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSIMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DU3UYECKUX BEIIMYMH W TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUTIOTES.

bonblioe BHUMaHHME YIEISETCS PEIICHUI0 PAacdYE€THBIX M KayeCTBEHHBIX
3anau. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33JIaHHOW (PU3MUYECKON MOJIEJIbIO, MO3BOJSIONINE MPUMEHSTh
U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOI0 pasliesia Kypca, TaKk U
UHTETPUPYS MIPUMEHEHNE 3HAaHUM U3 pa3HbIX pa3aenoB. [ kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS 3aJjaHUsl Ha OOBSICHEHHE/NpelCcKa3aHue MPOTEKAHUS
bU3UYECKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HH, TpeOyromue BrIOOpa
buznuecKkor MOACIU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k MaTepualbHO-
TEXHUYCCKOMY OOECIICUYeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOHKEH U3Y4aThCs B YCIOBUSIX
npeIMeTHOTO KaOuHeTa. B kaOuHeTe QU3MKK [ODKHO OBITh HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHME Jisi BBIMIOJHEHHS yKa3aHHBIX B MPOrpaMme IO
¢u3HKe YYCHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTUKyMma, a
TakKe JEMOHCTPAIIMOHHOE 000pYyIOBaHNE.

JlemoHCTpanmonHoe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBHU C
NPUHIIAIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH U  O0OECIeUrMBaeT TOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe N0 (U3MKE KIIOYEBBIX JIEMOHCTpAIi s
WCCJICIOBAHUS  W3Y4YaeMBbIX SIBICHUH ©  TPOILECCOB, OMIHUPUYECKAX |
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHUYECKUX MTPUMEHEHUH.

JlabopatopHoe 00OpyJoBaHWE ISl YYEHUUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcsa. TemMaTH4ecKue KOMIUIEKTHI
1a60paToOpHOTrO O0OPYIOBAaHUSI JIOJKHBI OBITh MOCTPOCHBI HAa KOMILIEKCHOM
HCITIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJE HUPPOBBIX JabOpaTOpHil.

OCHOBHBIMHM LIEJISIMHA U3y4eHUs (PU3UKH B 001IEM 00pa30BaHUU ABIISIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIMUXCA K HAYYHOMY
U3YUYEHHUIO TMPUPOJbI, pPa3BUTHE WX MHTEJUIEKTYaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepuH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKU;

dbopMuUpoBaHUE YMEHUN OOBICHATH SABJICHUS C UCIOIB30BAaHUEM (PU3UYECKUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU JJs Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BuTHE peACTaBICHUN 0 BO3MOKHBIX cdepax Oyayuiei
npodeccuoHaIbHOM NIeSITeNbHOCTH, CBSI3aHHBIX C (U3UKOH, TOATOTOBKA K
nanbHeieMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efiel 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca QU3UKM Ha YPOBHE CpeJIHEro 0011ero o0pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HAHUN 00 OOMMX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS N1 00BICHEHUS
duznuecknx SBICHUA B TPHUPOAC W JUIS TPUHATUS TPAKTHUECKUX PEHICHUN B
TIOBCEIHEBHOM JKHU3HU;

OCBOEHHE CIIOCOOOB pEIIEeHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MOJENH, aJeKBATHOM YCIOBHSM 3aJadyd, B TOM 4YHCIE 3a/4a4
MH)XEHEPHOI'O XapaKTepa;

NOHUMaHHe (PU3MUYECKUX OCHOB U TMPUHIMIOB JEUCTBHUS TEXHUYECKHX
YCTPOMCTB ¥ TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
bu3MYeCKUX OKCIEPUMEHTOB, aHallu3a MW  HUHTEpIpeTauud uHdopManuu,
OIpEJIENIEHMS] TOCTOBEPHOCTHU MOJYYEHHOI'O pe3yibTaTa;

CO3/IaHUE YCJIOBUM JJISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JEATEIBHOCTH;



pa3BuTHE UHTEpeca K chepaM mpoPecCUOHATBHOMN EeITeIbHOCTH, CBSI3aHHON
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yuyeOHoro nmnpeamera «®Pu3MKa» Ha YpPOBHE CpEAHEro OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYArOIMIMMUCH, I[UIAHUPYIOIIUMHU TPOJOKEHHE
o0pa3oBaHus M0 CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETo
obpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HEJNEIIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemsplii B mporpamme Mo (¢U3MKE MepeyeHb Ja0OpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD
NpOBEJICHUS JIaDOpAaTOPHBIX pPAadOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTadbHasg HayKa o npupojae. HaydHslil MeTo mo3HaHUS U
METO/bI UCCIICIOBAHUS (DU3NUECKUX SBICHUU.

DOKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionaenue u
AKCIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOrOBhIE WM IU(pOBHIC
U3MEPUTENIHHBIC MPUOOPHI, KOMIBIOTEPHBIC TATYMKOBBIC CUCTEMBI).

[lorpemHnoct  u3MmepeHuid  puszndeckux  BeauuyuH  (abcoyifoTHas U
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOE TEIO0, HWAeadbHas >KUIAKOCTh, HJACAIbHBIA Ta3, TOYCUHBIH
3apsn). ['unore3a. @U3NYECKU 3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. Dusnyeckas
TEOpHUS.

Ponb u mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsOKEHUS B LEMU MOCTOSHHOTO TOKa TMpH
MIOMOIIY aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo dusuke. [Ipumepsl u3zMepeHus
(bu3MUeCcKUX BETUYNH MPU MTOMOIIN KOMITbIOTEPHBIX TaTUYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOIO JIBUKEHUS.
Cuctema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIUU HAa OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHas CKOPOCTh) U
YCKOPEHUE MAaTE€PUAIBHOM TOYKH, UX MPOCKUHUH HA OCH CHUCTEMBI KOOPJHHAT.
CrnoxeHue nepeMeIIeHnii U CI0KeHHe CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPAMOJIMHEUHOE ABUKEHUE. 3AaBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U MIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpauKH.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO IMajcHus. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHUS MaTepUAIbHOM TOYKH OT BPEMEHU U UX rpaduku.



KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIBHOW  TOYKM IO
OKPY)KHOCTH. YTJoBas M JIMHEWHass cKopocTh. I[lepmoa u uactora oOpaieHwus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHT€HIIMAIBHOE) U TIOJHOE
YCKOPEHHUE MATEPUAIIBHOU TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JNBWKECHHE CHApsAI0B, LENHbIC, MIECTEpEHYATBIE W PpEMEHHBIE NEpeaayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieioBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMXKEHUM C UCIIOJIb30BAHUEM MEXaHU3MOB.

[TapeHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenue nABmwkeHUs Tena, OpOIIEHHOTrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienre CKopocTH IpHU ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTeH, TPAEKTOPHil, CKOPOCTEH NBHXKEHUS OJHOTO M TOTO K€
TE€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHETHOM PaBHOYCKOPEHHOM JABUKEHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKEHUH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCTIOJIb30BaHMe MUPPOBOH JabOpaTOpun).

WN3yuenune pABWKEHHs Tena, OpOIIEHHOTO Topu3oHTanbHO. [IpoBepka
TUIIOTE3Bl O NPSIMOM NPONOPLUUOHAIBHONW 3aBUCUMOCTH MEXKAY NaIBHOCTHIO
NOJIETA ¥ HAYAJIIBHOM CKOPOCTBIO TeJa.

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

HccnenoBanue 3aBUCUMOCTH NEPHOJA OOpallleHHs KOHUYECKOIO MasiTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanpHble cucteMmsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuumanbHble cUCTEMBbl OTCUETa (OmpenesieHue,
MIPUMEDPBI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJIEHTHOCTh TIPABUTALIMOHHON H
VHEPTHOU MacCCBI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJIAHEThI M OT reorpaduyeckoid IMHPOTHL. JIBUKEHHE
HeOeCHBIX Tell U UX cyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckasi CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpduuuent tpenus. Cuna CONpPOTUBIEHUS TpPHU ABUKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

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

[IprHIMIT OTHOCUTEIBHOCTH.

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

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MPUIIOKEHHBIX K Tely CWI C
IIPOU3BEICHUEM MACCHI T€JIa HA €ro YCKOPEHHWE B HHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIOIIUX B PE3YJILTATE B3aUMOJIEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenue paBHOJICUCTBYIONIEH CHUJI TIPU JABUXKEHUHM OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCHUMOCTH BpPEMEHHM JBUKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 3aJJaHHOE PACCTOSTHHE OT €ro MacChl.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pe3uHOBOM 00pasiie, OT ux AedopMalu.

N3yuyeHne ABUKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEPE3
NErKuii OJIOK.

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

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIIOCKOCTH C TIEPEMEHHBIM
KO3 (HULIMEHTOM TPEHHUS.

N3ydenune nBuxkeHHs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymaTenbHOe M BpamiaTeabHOE JIBHKCHUE
TBEpAOro Teila. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CroxxeHue cuil, MPUIIOKEHHBIX K TBEpJIOMY Tery. LIeHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMYHOe PABHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pelIETUaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnemoBanune yclioBUI pPaBHOBECHS TBEPIOrO TeEa, HMEIOMIETO OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TeJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanuke.

NMnynec MaTepuanbHOM TOUKH, CUCTEMBI MaTEpUaIbHBIX TOUeK. LleHTp Macc
CHUCTEMbI MaTEpHAIBHBIX TOUEK. Teopema O IBMKEHUU LIEHTPA MaccC.

NMinynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

MoMeHT umITynbca MaTepualbHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTa UMIYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeCTaBIECHUE Pa0OThI CHUIIBI.

MOIIHOCTH CUITBI.

Kunernueckass sHeprusi MarepuanbHOM TO4ykH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHLMANbHbIC CUJbl. [lOoTEHIIManbHAas >SHEPrus.
[loTenuuanbHast sHeprust ynpyro aeopMUpoBaHHON NpyxuHbL. [loTeHimanbHas
SHEprus Tella B OJHOPOJHOM TpaBUTALMOHHOM Tmosie. [loTeHumanbHass >HEprus
Teja B TPABUTALIMOHHOM I10JI€ OJHOPOJHOTO Iapa (BHYTpH W BHE mapa). Bropas
KOCMHUYECKasA CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPTUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymm I HUACATbHOM KUJIKOCTH KAaK CIEIACTBUE 3aKOHA
COXpPAaHEHUS] MEXaHUYECKOU YHEPTUH.

TexHuueckue yCcTpoNCTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMNEP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenne MOLIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NMOTEHUMAJIbHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu Mnpu cBOOOTHOM IMaJICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npaKmuKym.

N3mepenne nmmyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTH MOJENU JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJla C UMITYJILCOM CHUJIBIL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETUYECKOW SHEPTUM TEJA [0 TOPMO3HOMY Iy TH.

CpaBHEHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ paOOTON CHITBI
TPEHUS.

Onpenenenue pabOThl CWIbl TPEHUSI MPU JABWKEHUHM Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHosbl MONEKYTAPHO-KUHEMUUECKOU Meopull.

OcCHOBHbBIEC TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
onbITHOEe oOocHOoBaHue. Jubdys3us. bpoyHoBckoe nBMXKEHHE. XapaKTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiectBa. Mojaenum CTpoeHus Ta3oB,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



Mozeneii. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BellecTBa.
[ToctostnHast ABorajipo.

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

Mojenb uieanbHOTO ra3a B MOJEKYJISIPHO-KUHETHYECKON TEOPUU: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KennBuna). 3akon Jlanmbrona. M3omporecchl B
ujealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduyeckoe
npe/iCTaBlIEeHNE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBICHUEM H  CpeJAHEH  KUHETHYECKOW  DJHeprueiu
MOCTYMATENHHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH UICATIBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeiHEeN
KMHETHYECKON dHEPTHEH MOCTYMaTeIbHOTO TEIJIOBOTO ABVIKCHHS €€ YacTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
O6apomeTp, MoxyyeHue HaHOMaTEePUATIOB.

Jemoncmpayuu.

Mogenu ABUKEHNS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABUKECHHUS.

Buneoponuk ¢ 3anuchbio pearsbHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopnaens onbita HTepHa.

[IpuTskeHre MOJEKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HabGmronenne u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, nPaKmMuKym.

HccnenoBanne Tpoliecca YCTAHOBIICHHS TEIUIOBOIO PAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsSiYeid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoii 1abopaTopun).

N3y4yenune n30X0pHOro mpoiecca.

Nzydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMHAYECKOW CHUCTEMBI. BHENIHME U BHYyTpeHHUE napameTpsol. [lapameTpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CPEIHHUE 3HAYCHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSTHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. CamMONpoW3BOJNIBHAS — pelaKcauus
TEPMOJAMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopenp wH€anpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHUI:
ypaBHeHHe MeHnneneeBa—KanelipoHa M BBIPAKEHUE [JI1 BHYTPEHHEW SHEPIUU.
VYcnoBus mpUMEHUMOCTH ATON MOJIeNM: HU3KAasi KOHIICHTpAIUsl YacTHIl, BBICOKHE
TeMIiepatypsl. BeipaskeHue aJjisi BHyTpeHHEH SHEPIHH OJTHOATOMHOI'O MJI€AIbHOTO
rasa.

KBazucratnyeckre v HECTaTUYECKUE MTPOLIECCHI.

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

Temonepenaya  kak  cnocod  M3MEHEHWS  BHYTPEHHEH  SHEpruu
TepMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel.  KonBekius,
TEIJIONPOBOIHOCTD, U3IIyYEHHUE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YAenbHas M MOJIAPHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Termjonepenave. [lonstue 006
aanabaTHOM mpolecce.

[lepBblii 3ak0H TepMoAMHAMHKH. BHyTpeHHsa oHeprud. KomandectBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAUT
eIMHCTBEHHAs aguadara. AOCONIOTHAS TeMIlepaTypa.

Bropoii 3ak0OH TEpMOJMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 0oJiee XOJIOIHOTOo Tena K 0ojiee HarpeTtoMy 0e3
kommeHcanuu (Knaysuyc). HeobpatuMocTs pupoaHBIX TPOIECCOB.

[TpuHumne! gectBus TermnoBbix mamuH. KIT/I.

MaxkcumansHoe 3Hauenne KIIJI. [ukin Kapno.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/Ibl.

TexHuueckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: XOJOIUIbHUK,
KOHJMLHUOHEP, AU3EIbHbIA W KapOIOpaTOpHBIM HABUraTeld, MapoBas TypOuHa,
MOJIYyYEHUE CBEPXHU3KUX TEMIEpaTyp, YTHIM3ALMS «TEIUIOBBIX» OTXOJOB C
MCTIOJIb30BaHUEM TETUIOBOTO HACOCA, yTHIN3AIMS OMOOPTaHUYECKOTO TOTUTHBA IS
BBIPAOOTKU «TETUIOBOW» U 3EKTPOIHEPTUH.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aguadaTUYECKOM PACIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHEHME yAETBHBIX TEINIOEMKOCTEN BEIIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHW YHEPTHUU.

UccnenoBanue anuadbaTHOrO mpolecca.

KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENECH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanue mporecca OCThIBaHUS BEILIECTBA.

UccnenoBanue anuadbaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSA U
TEMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. lMcnapeHue W KumneHue. Y JielbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacpllieHHble W HEHachIlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O Tapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

BrnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIIbHAS BIAXKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne W Kpuctammzanus. YJeiabHas TEIUIOTa ILJIABJICHHUS.
CyO6numarus.

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemnnoBoe pacmMpeHre KUIKOCTeH W TBEPABIX Tell, 00bEMHOE M JMHEHHOE
pacimpenre. AHTApMOHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PaCIIUPEHUs TeJl (Ha KaYeCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEprun B Pa3zoBbIX MMepexoaax.

YpaBHeHHE TEMIOBOI0 OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. Ko0d3(PhUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle aBnenus. /[aBaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHnueckue yCTPOMCTBA M TEXHOJOTMYECKHME IPOLECCHI:  JKUIKHE
KPHUCTAJIbI, COBPEMEHHBIE MATEPUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBolicTBa HACBIILICHHBIX aPOB.

Kunenune. Kunenue npu noHM>XK€HHOM J1aBJICHHM.

N3Mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojiennn HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTE.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydenne cBONCTB HACHIIIIEHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIIEHKAa MacChl MapoB B
MIOMEIIICHUH.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSYKESHUS.

N3mepenne moayns FOura.

UccnenoBanne 3aBUCUMOCTH jAedopMallid PE3UMHOBOro oOpasma  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust Tell U €€ MpOsBIEHUA. JJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsaoB. [IpOBONHUKH, MAUDJIEKTPUKA U IOJYIPOBOJIHHKHU.
DNEeMEHTapHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHUS BIIEKTPUYECKOTO
3apsija.

B3aumopetictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

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

HamnpspbkéaHocts  anekTpudeckoro  moiisi.  [IpoOueid  3apsn.  JluHum
HAIPSKEHHOCTH JIEKTPUUECKOTO 1oJisi. OHOPOHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO IMOJsA. Pa3HOCTP MOTEHLMANOB U
HanpspkeHue. lloTeHunanbHass sHeprus 3apsna B 3JIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHuunan snexkrpocTaTuyeckoro mnojst. CBA3b HANPS)KEHHOCTH OIS U Pa3HOCTU
NOTEHIMATIOB [JIsl 3JIEKTPOCTATHUYECKOro mojs (Kak OJHOPOJHOro, TakK U
HEOTHOPOJIHOTO).

[IpyuHIMI Cynepno3uLy SIEKTPUUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsrl. [lose
PaBHOMEpPHO 3apsbKeHHOro mo o0wéMy mapa. llome paBHOMEpHO 3apsKEHHOU
OeCKOHEUHOM TIOCKOCTU. KapTWHBI JMHUNA HaNpsKEHHOCTH 3THX MOJeH U
SKBUIMOTCHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3EKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnsnexrpudeckas
MPOHUILIAEMOCTh BEIIECTBA.



Konnencarop. DIEeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIIIOCKOTO
KOHJIEHCATOpa.

[TapamiensHOE coenHEHNE KOHEeHCATOpOoB. [locnenoBaTenpHoe coequHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPUOOpPOB,
KOHJIeHCaTOphl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apsIKEHHBIX IJIACTHH.

Mopgenb anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaTuyecKas 3aluTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITIOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJEKTPOEMKOCTU IUJIOCKOIO0 KOHAEHCAaTOpa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPHUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSyKEHHOTO KOHAEHCATopa.

3apsiika v pa3psaakKa KOHJIEHCcATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

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

N3ydenne nporekanus ToKa B LEMNH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH ITOTEHIIMAJIOB (HanmpsHKEeHUs ) pu
IIOCJIEOBATEIILHOM COCIMHEHUH KOHJICHCATOPOB.

UccnenoBanune pa3psna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CylIeCTBOBAaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHuKm
toka. Hanpsixkenne U u 9J1C é.

3akoH OMa 1 y4acTKa LETH.

DIEKTPUYECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JJWHBI W IUIOIIAAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaILICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuét pazBeTBI€HHBIX nekTprueckux mnemneu. [Ipasuna Kupxroda.



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

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemgoBas MOUIHOCTb, BbIAE/seMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTUBICHUE HCTOYHHUKA TOKa. 3akoH Oma g
MOJIHOW  (3aMKHYTOM) DJIEKTPUYECKOM 1ienud. MONIHOCTh MCTOYHHMKA TOKa.
KopoTtkoe 3ampikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHudeckue yCTPOWCTBA M TEXHOJOTUYECKHE TMPOIECChl: aMIIEpMETP,
BOJITMETP, PEOCTAT, CUETUUK IIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HANPSHKCHMS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAINpPSDKEHHS Ui PE3UCTOpA,
JIaMTIbl HAaKQJIMBaHUS U CBETOIMO/IA.

3aBUCUMOCTh COTPOTUBICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUIOIIA U TTOTIEPEYHOTO CEYEHHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIICHUS MPU MMOCTOSHHOM
HaIpsHKCHUU.

[Ipsamoe uzmepenue IJ]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
U OILICHKA BHYTPEHHETO COMPOTUBIICHUA.

Cnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

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

Yuenuueckuit sxkcnepumenm, nabopamopmsie padomot, npaKmMuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNpsDKCHUS IS JIAMIIBI
HaKaJIMBaHUSI.

YBenuueHue npejaesia u3MepeHus: amnepMerpa (BoJbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd JJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHUHU.

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

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuueckas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MIPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBICHUS METAUIOB OT
TeMriepatypbl. CBEpXIIPOBOIUMOCTb.



DIIEKTpUYECKUI TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs MPOBOJUMOCTD
oJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS AUCCOLUALMS.
DnexTponus. 3akoHbl Papajes sl ANEKTPoIu3a.

DIIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. I1nasma.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHME: ra3opa3psiIHbIe
JaMIbl, 3JIEKTPOHHO-IyuYeBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/,
TPAH3UCTOpP, (POTOAMOJN, CBETOAMOJ, TajbBaHWKa, papUHUPOBAHHE ME[H,
BBITIJIABKA AJIIOMUHUSA, SJICKTPOHHASI MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3IAEKTPOIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia OTHOBAJIEGHTHOTO UOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPBHL.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0b1 m3Mepenus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U U(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYMKOBBIX CHCTEM.
AOCOIIOTHBIE M OTHOCUTEIIbHBIE TTOTPEITHOCTH U3MEPEHUN (DU3UYECKUX BEIIMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, UCCICAOBAHUM  3aBUCHUMOCTEU
¢u3nUecKnX BENWYMH, MPOBEPKAa TMPEIIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3fenax  «YUYEHUUYECKHMH  DKCIIEPUMEHT,
nabopaTopHbIe paObOThI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca Qusukum yrayonéHHoro ypoBHs B 10  kiacce
OCYILIECTBIIAETCA C YUETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€H C Kypcamu
MaTeMaTUuKH, OUOJIOTUH, XUMUH, TeOrpapuu U TEXHOJIOTUH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HAay4yHbId (DaKT, rumnoresa, (pU3MUYECKas BEIMYMHA, 3aKOH,



TEOpusl, HAONIOACHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas TabopaTopusi.

Mamemamuxka: penieHue cucTeMbl YypaBHeHUH. JluHelHas ¢yHKUWA,
napabouna, runep6oia, X rpa@ukyd U cBoicTBa. TpuroHoMerpudyeckue (GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH >KMBBIX OPraHM3MOB, TEIJIOBOE 3arps3HEHHE OKPYKarollew cpebl,
yTUIM3alusl OHOOPraHMYECKOro TOIUIMBA JIJIi  BBIPAOOTKM  «TEIUIOBOM» U
AJIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSHDKEHUE U KalUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B )KMBOU MpUpPO/IE.

Xumus: JMCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYI,
MOJIb BeIlleCTBAa, MOJSpHAs Macca, IMOJy4eHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TeJl, KUIAKOCTEH M T'a30B, KUJIKUE KPUCTAIIIBI, IIEKTPUUECKHE
CBOICTBA METAJUIOB, DJIEKTPOJIIUTUYECKAS AUCCOLUALINS, TallbBAHUKA, DJIEKTPOHHAs
MUKPOCKOTHSI.

TI'eocpagpus: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMET.

Texnonoz2ua: npeodbpazoBaHUE BUKEHUI C HCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M IKHJIKOIO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIMU
(KpOHILTEHH, pelméTdyaTble KOHCTPYKIMH), HCIOIb30BAHUE 3aKOHOB COXPaHEHHUS
MEXaHUKH B TE€XHUKE (TUPOCKON, BOJAOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIULMOHEP, TEXHOJIOIHH
HOJYyYeHUs] COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE HAHOMATEpUaJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allMTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Macnummnoe none.

B3aumoneiicTBue MOCTOSAHHBIX MAarHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarmuTHOM wHAyKuuu. [lpuHuun cynepno3unuu
MAarHUTHBIX MOJIEH. JIMHUA MarHUTHOW MHYKIIHAH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOAHHKA, KATYIIKUA U
KpyroBoro Butka). OneIT Ipcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna JlopeHua, e€ HanpaBiICHUE U MOYJb. JIBH)KEHHE 3apsXKEHHOM YaCTUIIBI
B OJTHOPOJHOM MarHUTHOM IMoJjie. Pabota cumsl Jlopena.

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



TexHu4yeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

MMOCTOSIHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

Kaptuna  nuHMA  WHAYKOMM ~ MarHATHOTO  TOJSL  TOJIOCOBOTO U
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHMi MarHuTHON MHIYKIMH TOJISI JJTMHHOTO MPSIMOTO TTPOBOIHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO MTPOBOJHUKA, KATYIIIKU C TOKOM.

B3aunmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHUs my4yka 3JIEKTPOHOB B MArHUTHOM I1OJIE.

[Tpunnun NEeHCTBUS ANEKTPOUZMEPUTEIIHHOTO npubdopa
MarHUTORJICKTPUICCKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanne necTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomaznumuas UHOYKYuUs.

SIBneHne BIEKTPOMAarHUTHOM MHAYKOMH. [loTOK BEkTOpa MarHUTHOM
uHaykiuu. JJIC uMHAYKIMHM. 3aKOH DJJIEKTPOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe anekrpuueckoe mnosue. Toku Pyko.

OJC uHAYKUMU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKA.
Asnenune camonnaykuuu. JIC caMOUHIYKITUHN.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: HHAYKIMOHHAs
1eyb, COJICHOU, 3allUuTa OT JEKTPU3ALUU TEN MPHU JIBU)KEHUU B MArHUTHOM I10JI€
3emuu.

Jemoncmpauuu.

HaGnronenue siBjaeHuUst 31€KTPOMArHUTHOW UHAYKIUU.

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



ITpasuno Jlenua.

[Tagenne marauTa B aJJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIINH.

NccnenoBanne 3aBucumoctd DJIC caMOMHAYKIMU OT CKOPOCTH M3MEHEHHUS
CHJIBI TOKA B IICIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON UHIYKIIUU.

Onpenenenne UHAYKIIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMAarHUTHOTO TeHepaTopa.

Pasznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koeoanus.

Konebarensuasa cucrema. CBoOO1HEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHepreTUYecKoe OmucaHue (3aKOH COXPaHCHUS MEXaHHMYECKOW dHepruu). BeiBon
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUM M3 MX SHEPreTUUYECKOrOo U
KUHEMAaTHYECKOTO OITMCAHMS.

Amvmntyna u (dasza kosnebanuil. CBS3b aMIUTMTYbI KOJIeOaHUN HCXOIHOMU
BEJIMYUHBI C aMITUTyAaMH1 KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wyactora kojeOanuid. Ilepumom Manmbix CBOOOJIHBIX KoOJI€OAHMIA
MaTeMaTH4YeCKOro MasTHuka. Ilepuon cBOOOAHBIX KoOJIEOAHHWM TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux KonebaHusx. BeiHyK1eHHbIEe KoyleOanus. Pe3onaHc.
PezonaHncHas xpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOAHUS.

TexHU4YeCcKHe yCTpOWCTBA M TEXHOJOTHYECKUE MPOILECCHI: METPOHOM, YacChl,
KaueJii, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anmcek KoJIeOaTeNbHOr0 JIBUKECHUS.

HaGmonenne He3aBUCUMOCTH TTepHoa MalbIX KOoJeOaHUH Ipy3a Ha HUTH OT
aAMIUTUTYJIBI.

HccnenoBanue 3aTyXxaronux KojaeOaHU U 3aBUCHMOCTH IIEPHOJIa CBOOOTHBIX
KOJIeOaHU OT COMPOTHUBIICHHMS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMUpOBaHUS MPEACTABICHUN 00 MeaTbHON MOJETH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHECHUS SHEPTUH IPH KOJIeOAHUAX TPy3a Ha MPYKUHE.

UccnenoBanue BRIHYKICHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.



W3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUM HUTSHOIO M MIPYKHUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB JABUKEHUS TeJla B XOJ€ KOjeObaHu Ha yIpyrom mojaBece.

N3ydeHne nBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTYIbl 3aTyXaIOIINX KOJICOaHUI.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomazcnummnosle Ko1e0aAHUAL.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
ujeanbHOM KoJsieOatenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIMTYIBI
3apsjia KOHJEHCAaTopa ¢ aMIUTUTYAO0N CUJIBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aK0OH COXpaHEHHS PHEPTUH B UACATHLHOM KoJie0aTeTbHOM KOHTYPE.

3aryxaromue AJIEKTPOMATrHUTHBIC KoJieOaHus. BreinyxneHHbIC
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

ITepemeHHbli TOK. MOIIHOCTL NEPEMEHHOTO TOKA. AMIUIUTYAHOE U
NEHUCTBYIOIIEE 3HAYEHHWE CWJIBI TOKAa W HANpsDKEHUsS TpU pazIuyHoOu dopme
3aBUCHMOCTHU NIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJanbHblii TIEPEMEHHBI TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMNH CUHYCOWIAJIBHOIO MEPEMEHHOIO0 TOKAa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUHN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya U MOTpebieHHE
BJIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKH TMpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCIIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TeXHUYeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE MPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU IEKTPOIIepeIay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BreinyXIeHHbIE CHHYCOUATbHBIC KOJICOaHusI.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IEMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Y CTpoiicTBO M IPUHITUIT JISUCTBUS TpaHcpopmaTopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJEHCATOP, KaTyLIKYy U PE3UCTOP.

HaGmonenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanuie paboThl HCTOYHUMKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUmMHbsle 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie wu
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacHpOCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpakKeHHe, MpeloMieHue, UHTepdepeHuus u
nudpakuus.

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

[IIymoBoe 3arpsi3sHEHUE OKPYKAIOUIEH CPEeIbI.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTaiysi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)X€HUE,  MPEJIOMIICHUE,
noJisipu3aius, uHTephepeHIus u AudpaKius.

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

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPY’KAIOIIEH Cpe/Ibl.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpauuu.

OObpazoBaHue U pacpOCTpaHEHHUE MONEPEYHBIX U MPOJIO0JIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

Habmronenue oTpakeHus ¥ MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeninm u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

Habnronenune cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KOJIeOaHUIA.

HccnenoBaHnne  CBOMCTB ~ JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTpaXKCHHE,
MpeoMIIeHHE, NoJispru3anus, Tudpaxkuus, uHTepdepeHIus.

OGHapy:xeHue nH(PpakpacHOro U yIbTPAPUOIETOBOTO U3ITYUEHHUI.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yenue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpene. JIyu csera.
To4euyHbIli HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxkeHuil B
iockoM 3epkaiie. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCONIOTHBIN MOKa3aTelb
npenoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0cTOAHCTBO YaCTOTHI
CBETa M COOTHOULIEHWE JUJIMH BOJH MpHU IEPEX0/€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

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

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpPa’KEHHUS.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsIHME M OINTHYECKas CWia TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOW C(hEepUYecKor JTUH3BI OT €€ T€OMETPUH U OTHOCUTEIBHOTO
I10Ka3aTelisi PEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300paKeHWH TOYKM M OTpe3Ka IMPsSMOU B
coOUparoNuX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paspemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB. IIpumepsl Kiaccuueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpaximonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCMMYMOB IIpM MAaJA€HUM MOHOXPOMATHYECKOrO CBETa Ha
Tu(GPaKIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckne yCTpOWCTBA W TEXHOJOTHMYECKUE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qortoamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmapar, HIpOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIMOHHAS pelIETKa.

Jemoncmpauuu.

3aKOHBI OTPAKECHUS CBETA.



HccrnenoBanue mperoMIIeHUs CBETA.

Habmtonenne momHOro BHYTPEHHETO OTpaskeHus. Mojienb CBeTOBOIA.

HccrnenoBanne Xo0Aa CBETOBBIX IYYKOB Yepe3 IUIOCKOMAPAIICIbHYIO
TUTACTUHY U TIPU3MY.

HccnenoBanuie cBOMCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HabmroneHme nBeToB TOHKMX TUIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakinoHHON perETKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

Habmronenmne nucnepcuu cBera.

Habmonenue monsipusanuu cBeTa.

[TpuMeHeHre TONSTPOUAOB TSl H3YUCHHSI MEXaHUYECKIX HAPsHKECHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padbomot, nPAKMUKym.

N3mepenne mokaszaress MpeIoMIICHHSI CTEKIIa.

HccnenoBanue 3aBucMMOCTH (DOKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
IpUMepe KUIKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

[Tony4yenue n3o00paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3HI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBanue TenecKOMMYeCKuX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIIUNA U TIOJIPU3AIUN CBETA.

N3yuyenue nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTU JUAJICKTPHKA.

N3yuyenue nntepdepeHnm 1a3epHoro U3ayuyeHus Ha IBYX IIETIIX.

Ha6monenne nucnepcun.

HaGmronenne u uccnenoBanue mUPpakimOHHOTO CIIEKTPA.

N3mepenne qivHbl CBETOBOUM BOJIHBI.

[Tomyuenue cnekTpa M3Iy4YeHHs] CBETOAMOIA MPU MOMOIIM JU(PAKINOHHON

PELIETKHU.
Pazgen 6. OCHOBBI ClIeMAJILHOM TEOPUU OTHOCUTEIBbHOCTH.
['paHuibl  OPUMEHUMOCTH  KJACCHYECKOW  MeXaHuku.  llocTynatsl

CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOpa3zoBanus  JlopeHua.
VYcnoue mnpUUUHHOCTA. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPALICHUE JJIUHBI.

DHEPrus U UMIYJIbC PEASATUBUCTCKON YaCTULIBIL.

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



TexHu4eckre YCTPONCTBA MU TEXHOJOTMUYECKHE MPOILIECChl: CIYTHUKOBHIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKCHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX 4acTull (IO
doTorpadusmM TPeKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOTO Telia).
3akoH cmenlenus: Buna. I'unore3a [lnanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBeta (B YAaCTHOCTH, [IaBJICHHME CBeTa Ha abCOJIOTHO
MOTJIONIAIONTYI0 U a0COJMIOTHO OTpaKarollyro moBepxHocTh). OmbiTer 1. H.
JleOeneBa.

BonnoBbie cBolicTBa yactuil. Bonubl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMepbl 00JacTH JIOKAJIM3allMK ABWXKYIIEHcs vacTulpl. KopmyckymsipHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB Ha KpHUCTaUIax.

Crneunduka nzmepenuit B Mukpomupe. COOTHOIIEHHs] HEONpeaenEéHHOCTEN
I'efizenbepra.

TexHu4eckne yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dboTosnmeMenT, (HOTOMATUYMK, TYHHEIBbHBIM MHKPOCKON, COJHEYHas Oarapes,
CBETOIUO/.

Jemoncmpayuu.

®dotor(peKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

HccnenoBanne  3aBUCMMOCTH  CONPOTUBICHHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Ceetoguo.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

Uccnenoanue dhoropesucTopa.

N3mepenune nmocrosuaoi [Imanka Ha ocHOBe nccienoBanus GoTodddhexTa.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. @u3zuxa amoma.

OnbITEl MO HCCIAENOBAHUIO CTpoeHUs aToma. [lnaHerapHas Mojens aToma
Pesepdopna.

[Toctynarsl bopa. U3nydyenue u norjioiienue (GOTOHOB MPH MEPEXOAE aToMa
C OHOTO YPOBHSI SHEPTUU HA APYTOi.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3NlyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPabHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpolcTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHII.

Ornpenenenue NIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTostHHOM PunGepra.

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

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

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

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHUs. BiusHHE paJlOaKTUBHOCTH HA >KHUBBIC
opranu3Msbl. EcrectBenHbidt GoH uznydenus. JlosumeTrpus.

DHeprusi CBSI3M HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Anepnsie peakuun. Jlenenrne u cuHTe3 siaep. Anepuasie peakTopsl. [Ipodiemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. ODKOJIOTUYECKHUE AaCHEKThl Pa3BUTHS
SIAEPHOU SHEPrETUKH.

MeTtonbl perucTpanu 1 UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHIL.

OyHAaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI W JICNITOHBL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJIENb aIpOHOB.

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

EnunacTBO przmyeckoit kKapTUHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETpP, Kamepa
Bunibcona, siaepHBIi  peakTop, TEPMOSIAEPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOrpadusl.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKmMuKym.

NccnenoBanue TpekoB yacTull (110 TOTOBBIM (oTorpadusim).

UccnenoBanue paiioakTUBHOTO JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMHH. [IprUMEHUMOCTh 3aKOHOB (U3UKUA JJIsi OOBSICHEHUS MPUPOJbI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMHUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAJANOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3BI, MUIAHETHI, UX BHUJIUMOE
JBHO)KEHUE.

CosniHeuHas cucTeMa.

Counnue. ConmHeunasi akTUBHOCTb. McTounuk 3Hepruu CoJiHIa 1 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM MOCJIEA0BATEIbHOCTU. BHYTpeHHeEe CTpoeHue
3BE37. COBpEMEHHbIC MPEJCTABICHUS O MPOUCXOXKIACHUU U 3Botonu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Iyte — nHama I'amaktuka. [lonoxkenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. Paguoranaktuku v kBazapbl. YEpHBIE IBIPHI B sSApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa66ia. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iiemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmonenust 3B€3qHOr0 HEOa HEBOOPYXKEHHBIM TJIa30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTpeIeTICHHS TOJI0KEeHHSI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOro MONyLIapus U SIPKHE
3BE3MBI.

HaGmonennst B Teneckon JIyHBI, TUTaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOILICHUH.

Du3YeCKUH MPAKTHKYM.

CniocoObl n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOIH30BAHUEM aHATOTOBBIX
U U(PPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX MATYMKOBBIX CHCTEM.
AOCOIOTHBIE M OTHOCUTEIIBHBIE TTOTPEITHOCTA U3MEPECHUN (DU3UIECKUX BEIIMYHWH.
OueHka rpaHul] HOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHMOCTEU
bu3MYeCKUX BEIWYMH, MPOBEpPKAa MPEIJIOKEHHBIX TuUmnore3 (BbIOOp U3 padoT,
ONMCAaHHBIX B  TEMATHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTtopHbie pabOThl, MPAKTUKYM) ).

0O0o0maomee MoOBTOPEHUE.



O600uIeHne U cucTeMaTH3alus COJEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUM OTHOCHUTENBHOCTHY, «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHUYECKOU cepax AesTeNbHOCTH YeJIOBEKa, POjb U MECTO (PU3UKU
Y aCTPOHOMHUM B COBPEMEHHOM HAay4YHOM KapTUHE MUpA, 3HAUCHUE ONUCATEIILHOM,
CUCTEMATU3UpPYIOIIe,  OOBSICHUTENbHOM W  MPOTHOCTHYECKOW  (DYHKIIMIA
(du3znueckor Teopuu, poiib GU3NUECKON TeOpuu B (POPMUPOBAHUM MTPEICTABICHUN
0 ¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usukum yrioyonéaHoro ypoBHs B 11 Kkiacce
OCYLIECTBIIIETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBS3EM C KypcaMH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3nanuA: SBIEHUE, HAY4HbIM (akT, rumoresa, (Qu3nMUeckas BeIMYUHA, 3aKOH,
TEOpHs,, HaONIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuka: pelIeHHWE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJECTBO. BEKTOpBI M MX NPOEKIMH HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBonHbie 3neMeHTapHBIX (yHKIUNA. [lpu3Haku 1omOOUsS TPEYroJbLHUKOB,
oTpeieJICHHE TUIOIAIU TUIOCKUX GUTyp U 00BEMA TeTl.

Buonozua: >nextpuyeckue SIBICHUS B KUBOW NpUPOJE, KosieOaTeslbHbIE
IBWKEHHMS B JKMBOM IIPUPOJAE, DJKOJOTMYECKHME PHUCKU IIPpU IPOU3BOJICTBE
JJIEKTPO3HEPTUM,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  Cpelnsbl,
yJIBTPAa3BYKOBasi JAMArHOCTHKAa B MEIULHHE, ONTHYECKHUE SBJICHUSA B KUBOHN
IIPUPOLE.

Xumusa: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAIINYECKASI CTPYKTYpa TBEPABIX
TEJN, MEXaHM3Mbl OOpa30BaHMS KPUCTAJUIMYECKOM pEHIETKH, CIEKTPaJbHBIMI
aHaJms.

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

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
ANEeKTpoABUTraTeNlb SKOOU, reHepaTop MEPEMEHHOI0 TOKA, MHAYKIMOHHAsA Ie4b,
JIMHUU DJIEKTPONEPENay, IEKTPOABUTATEND, pafap, paIHuONPUEMHUK, TEIEBU30DP,
anteHHa, TtenedoHn, CBY-meub, ynbTpa3ByKoBas JUWAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJHEYHAsl Oarapesi, CIIyTHUKOBbIE
MIPUEMHHUKHY, SICPHAsA SJHEPTEeTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIIEI'O OBPA3OBAHMAJIMYHOCTHLIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS YydyeOHoro mnpeaMera «Duszukan
JIOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHE KU3ZHEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOILIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUMN
BOCHIUTATEIbHOMN JESITEIbHOCTH, B TOM YHCJIC B YACTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOTO OOIIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUECKUX U
JIEMOKPaTUYECKUX 1IEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEILHOCTh B HHTEPECAX TPAKIAHCKOTO
oOmiecTBa, y4yacTBOBaTh B CaMOyIpaBlieHMHM B oOpa3oBaTeIbHOU
OpraHu3aluy;

e YMEHHE B3aMMOJCHCTBOBATH C  COIMAJIbLHBIMM  HMHCTUTYTaMU B
COOTBETCTBHHM C X (DYHKIIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOUN U BOJOHTEPCKOMN JESITEIBLHOCTH.

NATPHOTUYECKOTO BOCIIUTAHUS:

e cpOpPMHUPOBAHHOCTH POCCUNCKON TpaXXTAHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA;

e IICHHOCTHOE OTHOUICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

e c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIYCCKOTO MOBEACHUS;

e CIIOCOOHOCTH OICHHBATh CUTYAIIMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YHUCJIE B JICTEIIBHOCTH YYEHOTO;

e OCO3HAaHHME JUYHOTO BKJIaJIa B MOCTPOECHUE YCTOMYMBOrO OYYIIETO.

3CTETHYECKOTr0 BOCIIUTAHUS:

e DOCTETHYECKOE OTHOLICHHWE K MHPY, BKJIOYAas ICTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYIETO (PU3NIECKON HAYKE.

TPYAOBOI0 BOCIIMTAHUSA:



WHTEPEC K Pa3IUYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOW, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOp Oyayiiel mpodeccun U peanrn30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (PU3HKYU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOIro BOCIIMTAaHUA:

c(hOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE ILIEHHOCTH HAYYHOW IEATEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus (DU3UKH OCYIIECTBIISITh MPOEKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENIbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Ba3oBble JJornuecKue 1eicTBUA:

CaMOCTOATENBHO  (opMynupoBaTh U  aKTyaIU3UpPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATEIIBHOCTH, 3aaBaTh MApAMETPhl U KPUTEPUU HX
JOCTHKECHUS,

BBISBJISITH 3AKOHOMEPHOCTM M IIPOTUBOPEUYHST B PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThIBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTepHalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESTEIBbHOCTb, OLICHUBATh COOTBETCTBUE
pe3yJIbTATOB LIENSM, OLIEHUBATh PUCKU MTOCIIECICTBUN JIESITEIbHOCTH;
KOOPAVUHUPOBaTh U BBINOJHATH pabOTy B  YCJIOBUSX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/JICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC HeﬁCTBHﬂ:

BJIJIETh HAYYHOW TEPMUHOJOTUEH, KIIOYEBBIMU MOHATUSIMHU U METOJIaMU
(u3HUECKON HAyKU;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ady  (PU3NYECKOro
coJiepKaHusl, IPUMEHEHHIO PAa3IMYHbIX METOA0B IMO3HAHMUS;

BJIaJE€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIIpeTaluy, NpeoOpa30BaHUI0 U IPUMEHEHHUIO B PA3IUYHbIX yUEOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIaCTH
buzuky;

BBISIBJISITh MPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJU3UpPOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

aHAIM3UPOBATH TOJYYEHHBIE B XOJ€ pEIICHHS 3aJayd pPe3yJbTaThl,
KPUTHYECKH OLEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaATEIbHOU
NESITETbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DUBUKU;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUA MO0 (QU3UKE B MPAKTHUYECKYI O00JACTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI M PEIICHUS;
CTaBUTH IPOOJIEMBI U 3aJ1a4H, JIOMYCKAIOUIME abTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUS UHPOpMAIUU (PU3NYECKOTO COACpKaHUS
U3 UCTOYHUKOB PAa3HBIX THUIIOB, CaAMOCTOSITEJIbHO OCYILIECTBISATH IOMUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETAni0 WH(QOPMAIUU Pa3ITUIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCIIONIb30BaTh CpeACTBA HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTMH B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHKAaTHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(MOPMAITMOHHON 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEPKAHUS B pa3IMYHBIX (hopmarax ¢
y4€TOM Ha3HaueHus HHQPOpPMAIMU U 1EJIEBOM ayJIUTOPUHU, BbIOUpas
ONTUMAIbHYIO0 (OPMY MPEACTABICHUS U BU3yaIU3aLIUH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



OCYLIECTBJISITh OOIIEHHME Ha Yypokax (U3UKK M BO BHE-YpPOUHOU
NeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arh
KOH(JIUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOW U
UHAUBUAYATBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBISATh IUIaH
JENUCTBUH, pacnpeiesiTh POJU ¢ YYETOM MHEHUHN Y4aCTHUKOB, 00CYX1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEU C IO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpa)xkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  MTO3HABATEIBHYIO  JEATEIBHOCTh B
obmacth (PU3MKA U aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTH COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUsI PACUETHBIX M KaY€CTBEHHBIX
3a/iay, TUIaH BBITIONHEHUS MPAKTUYECKON PabOThl ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTb  paMKd  y4eOHOro TpeIAMeTa Ha  OCHOBE  JMYHBIX
MPEANIOYTEHNM;

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

OLICHUBATh NPUOOPETEHHBIN OMBIT;

crocoOCcTBOBaTh ()OPMUPOBAHUIO U TMPOSBICHUIO 3PYIULUUA B 00JaCTH
(GU3UKH, TMOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.

CﬂMOKOHTpO.HL, 3MOHHOHaJILHLIﬁ HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YIbTATOB LEISAM;

BJIAJ€Th HAaBBIKAMU I[IO3HABaTEIbHOW pedlieKCuM Kak OCO3HAaHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

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

YMETh OLICHUBATh PUCKA U CBOCBPEMEHHO NPUHUMATH PELICHUS MO UX
CHWKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHTBhl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIBHOCTH

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONITUOKH.

B mporecce AOCTMXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI I10
buzuke IS YpOBHS CcpeaHero oOmero o0pa3oBaHUs Y O00YYarOIIMXCS

COBEPIIEHCTBYETCS HMOIIMOHAJIbHBIH UHTEJUIEKT, Ipeanoiaramui
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTHh AJaNTHPOBATHCS K
AMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIXKCHHIO 1NN
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh TMOHUMATh 3MOIMOHAIBHOE
COCTOSIHME JPYTHX, YYWTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH HHTEPEC W
paspeiiatb KOHQIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3yyibTaThbl Ha YriayOJE€HHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUM:

MOHUMATh POJb (PU3MKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COUMAIbHOM M OITUYECKOM cdepax AesTeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHON KapTHHE MUpa,
3HAYEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  (QuU3MUecKol TEeopuu —  MEXaHUKH,
MOJICKYJISIDHOM (PUBHKA U TEPMOJUHAMUKHU, POJIh (HU3UUECKONH TEOPUH B
dbopMupoBaHUU MPEACTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

pa3nuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Ten u
MPOIIECCOB (SIBJIGHU): WHEpIMadbHas CUCTEMa OTCuY€Ta, abCOJIOTHO
TBEPIOE TEJIO, MAaTepuajbHas TOYKa, PABHOYCKOPEHHOE JBUKEHHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aegopmariusi, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUJIKOCTH
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UICAIbHBIA Ta3, TOYCUHBINA 3apsi,
OJTHOPOJTHOE DJICKTPUUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHUMATh BCEOOIIMN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHMYECKOTO JIBM)KCHHS, (POPMYJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess aisi CKOPOCTH W TEPEMEIICHUS,
3akoHbl HbIOTOHA, TPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUHU, CBSI3b Pa0OTHI CHJIBI C M3MEHECHHEM MEXaHMYECKOW JHEprud,
yCIOBUSl paBHOBECHsT TBEPAOro Tena), MPU HTOM HCIOIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHECHUS UMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHei
KMHETHUYECKOW SHEPrHed TEIUIOBOTO ABHXKEHUS M KOHILICHTPALHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHENM KHHETUYECKOU
SHEPryeu TEMIOBOTO JBMKEHUS €r0 YacCTHll, CBSA3b JABJICHUSA UACATBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl W €ro TeMIepaTypoil, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMS HPHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aHAJU3UPOBATh W OOBSACHATH DJICKTPUUECKUE SBJIICHUS, HCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JICKTPOJAUHAMUKHU (3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEd, MPU ITOM YKa3blBas YCJIOBHUSI MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKM BaXXKHBIE COOTHONIEHHMS: 3aKOHbI Oma sl ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31eKTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeEMEILEHNUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€JIA U CUCTEMBI TEJl, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi JHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHUE, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrus B3aUMOJEHCTBUA Tena ¢ 3emiéil BOIM3M €€ TOBEPXHOCTH,
SHEprus ynpyroi gedopMman MPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abcomoTHasl TeMIiepaTypa Tena, padoTra B TepMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOrO Trasa,
OTHOCHUTENIbHASI BJIAXHOCTh Bo3nyxa, KIIJ[ wuaeasibHOro TEMIOBOTO
NBUTATENIS; DJIEKTPUUECKOE TOJIE, HAMPSKEHHOCTD ANEKTPUUYECKOrO MO,
HAIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKEHHOro Iiapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHUUAN AJIEKTPOCTATUYECKOrO OIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKass €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C IOCIEIOBATEIbHBIM H
NapaJuIEIbHBIM COCIUHEHUEM PE3UCTOPOB, DHEPIUS IEKTPUIECKOTO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUN:
MEXaHUYECKOE JIBMKCHHWE, TEIUIOBOE JBWKCHUE YacTUL BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKCHHE, Mu(dy3us, ucrnapeHue,
KUIEHUE U KOHACHCAIINSI, TUIaBJICHNUE U KPUCTAIUIN3ALIMS, HAlIPABICHHOCTh
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MMPOBOJIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOW (DU3UYECKOU BETUUYUHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAE TIpadUKoB C Y4ETOM



aOCOJIOTHBIX TIOTPEITHOCTEH N3MEPEHUH, JIeTaTh BBIBOJIBI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHsSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIC IMTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI TIO MPOBEPKE MPEIITOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3UPOBATH
MIOJIYYCHHBIE PE3YJIBTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3HI;

coOJr01aTh TpaBmiIa 0€30MMaCHOTO TPY/a NMPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTrO OJKCIEPUMEHTA, MpPaKTHKymMa W  yd4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBbHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMUS;

pemiatb pacy€THBIC 3aJa4d C SBHO 3aJaHHOM W HESABHO 3aJJaHHOM
(du3nUecKkol MOJICIbI0: Ha OCHOBAaHWW aHaIM3a YCJIOBHS OOOCHOBBHIBATH
BbIOOp (u3nMueckoil MojenH, OTBeuaroleld TpeOOBaHUAM  3ajayw,
OpUMEHSITh  (QOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nUecknux TEOpUN TMpU MCIOIB30BAHMM MAaTEMaTUYECKUX METO0B
pelIeHus 3a/1a4, MPOBOJIUThH PAacUEThl HA OCHOBAHWU MUMEIOUIUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C
y4€TOM TIOJTyUYEHHBIX Pe3YyIbTaTOB;

pemiath KadyecTBEHHBbIC 3ajaud, TpeOylolue MpUMEHEHUs 3HAHWK U3
Pa3HBIX pa3aenoB Kypca (PU3MKH, a TAaKKE UHTETPAIMKA 3HAHUKN U3 IPYTUX
NIPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHE SBICHUS;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBSACHEHHS OCHOBHBIX
IPUHIIAIIOB pa0OThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUDa, B pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
NESTENTHPHOCTH YEJIOBEKA, CBSI3AHHOW ¢ (PU3WYECKUMH MPOIECCaMU, C
MO3UIIUN IKOJIOTUIECKON OE30MaCHOCTH, MPEACTABICHUH O PAIMOHATIBHOM
MPUPOAOIIONB30BaHNN, & TAKKE€ PAa3yMHOM HCIIONB30BAHUU JOCTIKCHUM
HAyKd W TEXHOJOTHUH IS JaJdbHEHIIETO pa3BUTUS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iMyHble cocoObl paboThl ¢ MH(popManuend (puzndecKoro
ColepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(OpPMALMOHHBIE
TEXHOJOTUU JJII TOUCKA, NEepepadOTKM M MPEeAbSBICHHUS Yy4eOHOU W
HAYYHO-TIONYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHbOpMALMK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro HMH(GOpPMAUI0O M  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIKM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u MO03HABATEJIbHBIC yMEHUS
CaMOCTOSATEILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBIMIOJTHEHUS TPOCKTHBIX U yU4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpPyNIEe C MCIOJHEHUEM pPaA3IUYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATH Pa0OTy TPYIIIbI, pAlMOHAIBHO PACIIPEACIATh AEATEIHHOCTD
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYTIIIBI B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBbI;

HPOSIBJIATH MOTUBALMIO K Oynylield npodecCuOHaIbHON AEATEIbHOCTH 110
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xonny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

MOHUMATh poiab (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJILHON M 3TUYECKOM cepax AEsITeIbHOCTH YeJIOBEKa, POJIb U MECTO
GbU3UKM B COBPEMEHHOW HAy4yHOW KapTHHE MHpA, POJIb AaCTPOHOMHUHU B
MPAKTUYECKON  JICSATEIIBHOCTH YEJIOBEKAa W  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMUCATEIbHOM, CUCTEMATU3UPYIONIEH,
OOBSCHUTETFHON M TPOTHOCTUYECKOW (GyHKUIMU (u3mdeckoil Teopuu —
ANEKTPOJAVNHAMUKY, CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuku, porab GU3NUIECKO Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpa, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJIE;
paznu4aTh YCJIOBHS TNPUMEHHMOCTH MoOJened (u3ndeckux Ten U
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE U  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKHE KOJIeOaHUs, MAaTEMAaTHICCKUN MasSTHUK,
WJICAUTbHBIN TMPYXWHHBI MasiTHUK, TAPMOHUYECKUE BOJIHBI, WICAIBHBIN
KoJie0aTeIbHbIN KOHTYp, TOHKAs JIMH3a, MOJIEJIell aToMa, aTOMHOTO s/ipa u
KBAaHTOBOM MOJICJIN CBETA;

pas3inyath YCJIOBHUS (TpaHULbl, O0JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SIBICHMS,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANIEKTPUYECKOro  3apsiiaa, cuna Awmnepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUWM, TnpaBwio  Jlenma, cBa3p  OJC
CAaMOMHAYKIIMM B DJIEMEHTE DJJIEKTPUYECKOM IIeMM CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKAa,  IMOCTYyJaThl  CIEUHUAIBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONB3YS
NOJIO)KEHHUSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U BTOpodM mocrynarel bopa, mnpuHUUN
COOTHOILIEHUS HeonpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacraja);

ONMKCHIBATh (PU3UYECKHE MPOLECCHl U SBJICHHS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO TOJIsA, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYIA CUJIAa CAMOMHIYKIMW, HHEPrus MAarHUTHOTO IOJIS
NPOBOAHUKA C TOKOM, PENSTUBUCTCKUN UMITYJbC, IIOJIHAs DSHEPrHs,
SHEPrus TOKOSI CBOOOJHON 4YAaCTHUIbI, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBO€ YMCJIO U 3apAll Allpa, SHEPTHsl CBSI3U JIpa;

OOBSCHATH  OCOOEGHHOCTH  MpOTEKaHWUs  (QU3WYECKUX  SBICHUM:
ANIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHAYKITUS, PE30HAHC, HHTep(] epeHITns
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOEC BHYTPEHHEE OTPaKCHHE,
dotoanexTpuueckuit 3pdexr (dhoroaddekr), anpda- um OeTa-pacmaibi
anep, raMMa-u3lydeHue snuep, (Qpu3ndeckue MPHUHIUIBI CHEKTPATHHOTO
aHanu3a u paboThI Ja3epa;

OTIpEeIeNSITh HAMpPaBICHUE WHIAYKIIMA MAarHUTHOTO TOJS TPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuibl JlopeHna;

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

OPUMEHATh OCHOBOIOJIATAIONINE ACTPOHOMUYECKHE MOHSTHSA, TEOPUU U
3aKOHBI U1 aHanmm3a ©  OOBACHEHHWS (DU3UYECKUX  MPOIIECCOB,
MPOUCXOAIINX B 3BE3/aX, B 3BE3HBIX CUCTEMAX, B MEKTrajlaKTUUYEeCKOUH
cpele; IBUKEHUsI HEOECHBIX Tell, IBOJIFOLUU 3BE3]] U BeeneHHo;
MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEN (DU3UYECKUX BEIUYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHUH, TPH OTOM KOHCTPYHPOBATH
YCTAaHOBKY, (PUKCHUPOBATH  pe3yibTaThl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBAHMS;

NPOBOJIUTh KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: IIIAaHUPOBATH
AKCIIEPUMEHT, COOUpATh AKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NONyYeHHBIE PE3yabTaThl W JIeNaTh BBIBOJ O CTaTyce MPeII0KEHHOU
THITOTE3BI;

OIKCHIBATh METO/IBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;
co0roIaTh TpaBwiia 6€30MacHOrO TPy/la pU MPOBEACHUH HCCIIeTOBAaHUN
B paMKax yd4eOHOro DOJKCIepUMEHTa, TMpakTHKymMa M  y4eOHO-
MCCIIEJIOBATEIILCKOM W TIPOSKTHON JEATENBHOCTH C WCIIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW WM HESBHO 3aJ[aHHOW
(¢u3nyeckoil MOJENBIO: HAa OCHOBAaHMM AaHAJINW3a YCIOBUS BbIOMpATh
¢usnyeckue Mojenu, OTBEYarolue TpPeOOBaHUAM 3a7aud, MPUMEHSThH
(GopMysbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUYECKUX TEOpUH
OpY  KCIOJIB30BAHMM MaTeMaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJMbI PEIICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

peliaTte KaueCTBEHHbIE 3a/Jaud, TPeOyIolue NPUMEHEHMsI 3HaHUHA U3
pa3HBIX pa3zeloB Kypca (PU3UKH, a TAaKKE WHTETpallMK 3HAHUN U3 IPYrUX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY PacCy>KICHHUI ¢ OMIOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHMUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

OPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKHX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHAJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTEbHOCTH YENIOBeKa, CBSI3aHHOW ¢ (PU3MUYECKUMHU TPOIECCAMH, C
MO3UIINH 3KOJOTHIECKON O€30MacHOCTH, MPEACTABICHUH O PallMOHAIBHOM
MPUPOJIOTIONB30BAaHUH, & TAK)KE€ Pa3yMHOM HCIOJB30BAaHUHU JOCTHXKCHUU



HAYKA W TEXHOJOIMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOIO
o011ecTBa;

MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popMalmeil (Hu3nIecKkoro
COJICp>)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OpPMAlMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEAbSBICHUS y4eOHOW U
HAY4HO-TIOMYJISIPHOW MH(pOpMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TOTYyYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyr  HHGOpPMAMIO W OIEHHBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHbIE u MO3HaBaTEJILHBIE yMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIporiecce
BBITIOJIHCHUS TPOEKTHBIX U y4eOHO-UCCIIEI0BATEIICKUX PAbOT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBLHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAaHJAPTHBIX CUTYyallUsIX, aJ€KBAaTHO OILICHMWBATh BKJIAJ KaXKJIOr0 W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAeMOi IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIieH npodecCHOHAbHON MeATeIbHOCTH T10
CIIEUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IlpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
1.1 Hay4HbIi1 MeTOT TTO3HAHUS TIPUPOIBI 6 0 0
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1 0
2.2 JlnHamuka 10 1 0
2.3 Craruka TBEpAOTO TENa 5 1 0
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1 0
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKOW TEOPUH 15 0
3.2 Tepmoaunamuka. TeninoBble MalTuHbI 20 0
33 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 14 1 0
nepexoabl
Hroro no paszneny 49
Pazgen 4. DJIEKTPOAUHAMMUKA
4.1 DNEKTPUUECKOE TI0JIE 24 0
4.2 I1oCTOSIHHBIN 2NEKTPUUYECKUI TOK 24 0




4.3 Toku B pa3nuyHBIX cpenax 6 0
Hroro no pazgeny 54
Paszen 5. ®DUSHMUECKHUI MPAKTUKYM

5.1 Ou3NUeCcKUil MPaKTUKYM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHUTHAs MHIAYKLINS 13
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSI U BOJIHbBI
2.1 Mexannyeckue KoyieOaHus 10
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

3.1 Ocnossl CTO 5 1
Htoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15 1
4.2 ®dusznka aroma 5
43 ®dusmnKa aTOMHOTO pa U 3JIE€MEHTapHBIX 5 1

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Paznen 6. ®PU3HNUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000IIeHne
71 MPEIMETHOTO COJICPIKAHMSI U OTTBITa 15
' JeSTEeTbHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccon
Hroro mo pazgeny 15
PezepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne Jara nudposLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bceero U3y4eHusl o0pa3oBaTejibHbIE
padoThl padoThI
pecypcsl
®uznka — pyHIaMeHTaJIbHas HayKa O
1 1 0 0
pHUpoIe 04.09.2023
Hayunb1ii MeTO1 MO3HAHUS U METObI
2 N 1 0 0
HCCIIeIOBAHUS (PU3NICCKUX SIBIICHUN 05.09.2023
DKCIEPUMEHT U TEOPHUA B MPOILIECCE
3 no3HaHusg npupoasl. Habmonenue u 1 0 0
PUpoz A 06.09.2023
IKCIIEPUMEHT B (DH3HKE
4 CniocoObl m3Mepenns GU3NIYECKUX BETHINH 1 0 0
petis § 07.09.2023
AOCOJIIOTHAs U OTHOCHTEIbHAS
5 MOTPELIHOCTH U3MEPEHNH (PU3HIECKUX 1 0 0
P penni ¢ 08.09.2023
BEJMYHH
MoaenupoBanue B ¢pusnke. Posb u Mmecto
(¢u3HKU B POPMUPOBAHUN COBPEMEHHOM
6 . . 1 0 0
Hay4YHOU KapTUHBI MUPA, B TPAKTUYECKON 11.09.2023
IEeITEILHOCTH JIIOAEH
Mexannueckoe asmkenne. Cucrema
7 orcuera. OTHOCUTENHHOCTD 1 0 0
MexaHudeckoro aBuxenusd. [Ipsamas u 12.09.2023
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Paguyc-BekTop MarepualbHOM TOUKH, €T0 1 0 0




MIPOEKIINH Ha OCU KoopauHAT. TpaeKkTopusi.
[Tepememienue. Cxopocts. X mpoekiuun
Ha OCH KOOPJMHAT

13.09.2023

PaBHOMEpPHOE IPAMOIIMHENHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JABH>KEHUS

14.09.2023

10

CrnosxeHune nepeMeIieHnii 1 CKOPOCTEH.
Pemrenne 3anau

15.09.2023

11

HepaBHoMepHoe nBmxkeHne. MroHoBeHHast
CKOpocCTh. Yckopenue. [Ipsamonmueitnoe
JABUXKXCHUC C TOCTOSIHHBIM YCKOPCHUEM

18.09.2023

12

I'padmyeckoe onucanue NpIMOIUHEHHOTO
JBYDKEHUS C IOCTOSIHHBIM YCKOPEHUEM

19.09.2023

13

CBoboaHoOe majieHre. Y CKopeHue
cBOOOHOTO MaJeHHs. 3aBHCUMOCTE
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU M UX TpaduKu

20.09.2023

14

JIBukeHue Tena, OpoIIeHHOTO MO YTIIOM K
TOPU3OHTY

21.09.2023

15

KpuBonneliHoe nBrKkeHue. J[BUkKeHHE 110
OKPYXXHOCTH. YTJIOBasl U JIMHEHHAS
ckopocTs. [leproa u yacTora.
L{eHTpOCTPEMHUTEIILHOE U TIOJTHOE
yCKOpEeHHe

22.09.2023

16

KonTponsHas pabota o Teme
"Kuuemartuka"

25.09.2023

17

[Tepsriit 3ak0H HptoToHa. MHEpLManbsHbie
cucremsl orcuéra. [IpuHuun

26.09.2023

https://infourok.ru



https://infourok.ru/

OoTHOCHUTEJILHOCTH [ annied.
HewnnepuunaneHbie cucTeMbl OTCUETA

Cuna. PaBHoselicTByro1as cuia. Bropoit

18 https://infourok.ru
3akoH Herorona. Macca 27.09.2023 D
Bzaumopeiicteue Ten. Tperunii 3akoH .

19 https://infourok.ru
HeoToHa 28.00.2023 | P
[IpuHnun cynepnosunuu cui. Pemenne :

20 https://infourok.ru
3a/1ay Ha IpUMEHEeHne 3aKkoHOB HrioToHa 29.09.2023 :
3aKOH BCEMHUPHOTO TATOTECHMUS.

21 BKBI/IBaJ'I?HTHOCTI) rPaBUTALIMOHHOMN 1 02.10.2023 https://infourok.ru
WHEPTHON MacChl
Cuna TsHKeCTH U yCKOpeHHe CBOOOHOTO .

22 https://infourok.ru
o, 03.10.2023 | P
JIBmkeHne HEOSCHBIX Tel U UX

23 ! https://infourok.ru
HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas 04.10 2023 p
KOCMHYECKasi CKOPOCTh. 3akoHbI Kerepa

24 C .3 I'vka. B https://infourok.ru

una ynpyroctd. 3akoH ['yka. Bec Tena 05.10 2023 p
Cuna tpenus. [Ipupoaa u BUaBI CHIT

25 ) https://infourok.ru
Tp?HI/I}I JIBMOKCHHUE B KHUJIKOCTH U Ta3e C 06.10.2023 p
y4€TOM CHUJIIBI COTIPOTHBIICHUS CPEJIBI

26 JaBnenue. ['mapocrarndeckoe qaBicHUE.

Cuna Apxumena 09.10.2023
AOGCOTIOTHO TBEpIOE TEIO.
27 I1 https://infourok.ru
OCTyMaTeIbHOE U BpallaTeabHOe 10.10.2023 p
JBUKEHHE TBEPIOTO Tela
MOMEHT CHIIBI OTHOCHUTEIILHO OCH

28 https://infourok.ru

BpaueHus. [1nedo cumbl 11.10.2023 D



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
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29

CrnoxeHue cuil, MPUIOKEHHBIX K TBEPJIOMY
teny. LleHTp TsxkecTu Tena. YcinoBus
paBHOBECHS TBEPIOTO Teia. Bubl
paBHOBECHs

12.10.2023

https://infourok.ru

30

Pemenne 3amau

13.10.2023

31

KonTponbHas pabora no teme "JluHamuka.
Craruka TBepaoro tena'

16.10.2023

32

NMnynbc MaTepHabHONW TOUKH, CUCTEMBI
MaTepuaibHbIX Touek. LlenTp macc
CUCTEMBI MaTEPUAIIbHBIX TOYEK. TeopeMa o
JBUKEHHUH LIEHTPA Macc

17.10.2023

https://infourok.ru

33

NmMmynbe critbl 1 U3MEHEHUE UMITYJIhCa
Tesa. 3aKOH COXPaHCHUsI UMITYJIbCa.
PeaktuBHOE nBIKECHUE

18.10.2023

https://infourok.ru

34

MomeHT HUMITYJIbCa MaTepHaanoﬁ TOYKH.
HpeHCTaBHeHI/Ie O COXpaHCHHUHU MOMCHTA
HUMITyJIbCa B ICHTPAJIBHBIX ITOJISAX

19.10.2023

35

Pemenue 3amau

20.10.2023

36

PaGora cuibl Ha MaOM U HA KOHEYHOM
nepemeneHuu. ['padguueckoe
npecTaBieHne paboThl CHiIbl. MOIITHOCTH
CHUITBI

23.10.2023

37

Kunernueckas sueprus. Teopema 00
U3MEHEHUH KMHETUYECKOW dHEPTUU
MaTepHUAIbHOU TOUKH

24.10.2023

38

IloTeHuManbHBIE M HENOTEHIIMAIbHEIE



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

cuisl. [loreHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTb

25.10.2023

Tperbsa kocMuyeckasi ckopocTb. CBsI3b
paboTHI HETTOTEHITUATIBHBIX CHII C

39 M3MEHEHHEM MEXaHHMYECKOW YHEPTUU 96.10.2023
CHCTEMBI TeJI. 3aKOH COXPaHEHUS
MEXaHUYECKOHN IHEPTUn
Ynpyrue u Heynpyrue CTOJIKHOBEHHS.
40 % b i
paBHeHHEe bepHyIum 11 uaeanbHOM 97 10.2023
KHUJIKOCTH
41 KonTponbHas pabota no teme "3akoHbI
COXpaHEHHUs B MeXaHUKe" 08.11.2023
Pa3BuTure npencraBieHuii o Ipupoie
42 .0 MKT.
Ter10Thl. OCHOBHBIE TIOJIOXKEHUS 09.11.2023
Judbdysus. BpoyHoBckoe nBKeHNE
CrpoeHue ra3000pa3HbIX, )KUJIKUX U
43 . X
TBEPAbIX Tven apakTep JBIKEHUS U 10.11.2023
B3aMMO/ICHCTBUS YaCTHUI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).
44 K L
oJinyecTBO BemlecTBa. [locrosHHas 13.11.2023
ABoraapo
45 Temmnepatypa. TennoBoe paBHOBeCHE.
[Ixana [Henbcus 14.11.2023
46 P
elIeHue 3aa4 15.11.2023
47 n iras. I’
JieabHbIN ra3. 'a30Bble 3aKOHBI 16.11.2023
48 Ypasaenune Menaeneena-Knaneiipona.




Pemenue 3amau

17.11.2023

49

AbGcomoTHas Temneparypa. 3akoH
JanproHa

20.11.2023

50

I/I3OHpOII€CCI)I B NACaJIbHOM ra3€ €
IIOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA

21.11.2023

51

I'padmueckoe npeacraBneHue
M30IIPOLIECCOB: U30TEPMa, U30X0pa,
nzobapa

22.11.2023

52

OcHoBHoe ypaBHeHne MKT

23.11.2023

53

Pemenue 3agau

24.11.2023

54

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOIMHAMUYECKON CUCTEMBI CO CpeaHEN
KMHETUYECKOM dHEPrue mocTynaTeIbHOro
TEIUIOBOTO JIBHXKEHUS €€ 4acTHIl

27.11.2023

55

O00011eHne U cucTeEMaTU3aLMs 3HAHUI 1O
teme "OcHoBel MKT"

28.11.2023

56

KonTponsHas paborta o Teme "OCHOBBI
MKT"

29.11.2023

57

TepmoanHaMmuueckas cuctema. 3ajaHue
BHEIIHUX ycnoBui uis T/l cucremsl.
Brelnne 1 BHyTpeHHUE ITapaMeTpBl.
ITapamerpsl T/I cuctemsl Kak cpeHue
3HA4YEHMs BEJIUYHH, OIIMCBIBAIOIINX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

30.11.2023

58

Hynesoe Hauasio TepMOIMHAMUKH.
CamonpousBosbHas penakcanus T[]

01.12.2023




CHUCTEMBI K TEIJIOBOMY PAaBHOBECHUIO

59

Moaens naeaasHOTO rasa B
TGpMOI[I/IHaMI/IKe. YCHOBI/UI HpI/IMeHI/IMOCTI/I
3TOU MOJEIN

04.12.2023

60

YpaBuenne MeHneneeBa-Kianelpona u
BBIpAKEHUE /U1 BHYTPEHHEN SHEPTUn

05.12.2023

61

BeIpaxkenue 11 BHyTpEHHEN SHEPTrUn
OJIHOATOMHOTO HJICAJIBHOTO Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

06.12.2023

62

DOnemeHTapHas paboTa B TEPMOJUHAMHUKE.
Brruncnenue paboTel 1o rpaguky
nporiecca Ha pPV-auarpamme

07.12.2023

63

Temonepenaua kak crnoco0 U3MEHEHUs
BHyTpeHHe# 3Heprun T]] cuctemsr 6e3
COBEPIICHHS pabOTHI

08.12.2023

64

KOHBGKHI/IH, TEIUIONIPOBOJHOCTD,
HU3JTy4CHUC

11.12.2023

65

KommuectBo Temiorsl. TemnoéMKoCcTh Tea.

YaenbHas u MOJIApHas TEIIOEMKOCTHU
BEIleCTBA. Y IenbHas TEIIoTa Cropanusa
TOIIJIMBa

12.12.2023

66

Pacuér xonuuecTBa TEIOTHI ITpU
TeIionepeaaye

13.12.2023

67

[TonsiTie 06 anuabaTHOM mpoIiiecce.
[IepBrIit 3aKOH TEPMOAMHAMUKHU

14.12.2023

68

KonnuecTBo TemnoTs! 1 paboTa Kak MephbI
U3MeHeHUs BHyTpeHHel sHepruun T /1

15.12.2023




CUCTCMBI

BTopoii 3aKOH TEpMOAMHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX

69 nporeccoB. HeoOparumMocTs mpupo HBIX 18.12.2023
MIPOIIECCOB

70 [TpuHIUITBEI AEACTBUS TEIJIOBBIX MAIIWH.
KIIJ 19.12.2023

71 MaxkcumanbHoe 3HaueHue KITJ. [ukn
Kapno 20.12.2023

72 Pemrenue 3amay 91.12.2023
DKOJIOTHYECKHUE acTIeKThl UCIOJIb30BaHUS

73 TEIUIOBBIX JBUTATEIEH. Teimmsoe 99 12,2023
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

74 Pemtenue 3amay 95,12 2023
O0o001IeHNEe B CHCTEMAaTH3alKs 3HAHUH 110

75 TEME "TGPMOHHHaMHKa. TeruioBeie 96.12.2023
MAIITMHBI

76 KonTtponbHas padoTa o teme
"TepmoauHamuka. TeroBsie MaliuHb!" 27.12.2023
[TapooOpa3oBanre U KOHICHCAIIHS.

7 Hcnapenue u KureHue. Y AebHas TEIIOTA
HapO(I))6paBOBaHI/I}I ’ 28.12.2023
HaceliieHHbie U HEHACHIIIICHHBIE TTaphl.

78 KauecTBeHHas1 3aBHCUMOCTD INIOTHOCTHU U
JTABJICHUS1 HACBIIIEHHOTO Mapa OT 29.12.2023

TCMIICPATYpPhI, UX HE3ABUCUMOCTL OT




00BbEMa HACHIIIEHHOTO TTapa. 3aBUCUMOCTD
TCMIICPATYpPhbl KUIICHHUA OT AJABJICHUA B
KUIKOCTHU

Brnaxxnocts Bo3myxa. AGCOTIOTHAS U

;
o OTHOCHTEJIbHAS BIIAXKHOCTh 10.01.2024
80 Pemenue 3amau 11.01.2024
TBépnoe teno. Kpucramnmueckue u
81 amop(HbIe Tena. AHU30TPONUS CBOMCTB 12.01.2024
KpUCTAJIJIOB
82 [TnaBneHne M KpucTAUTH3AIMS. Y IeTbHAS
TerioTa maBnenus. Cyonmumarus 15.01.2024
Jedbopmaruu TBEpAOTO Tena. PacTskenune
83 " cxxarue. COBur. Movz[ym, IOnra. Ilpenen 16.01.2024
ynpyrux nedopmarmii
TermmoBoe pacumpeHue KUIKOCTEN 1
84 TBEPABIX Tuen. AHTapMOHH3M TETIOBBIX 17.01.2024
KoJieOaHUi YacTHUIl BEIIecTBa
85 [IpeoOpazoBanue 3HEPrUu B (Ha30BBIX
nepexoax 18.01.2024
86 b 0
paBHEHHUE TeIIoBoro OanaHnca 19.01.2024
87 P
eIIeHHe 3a/1a4 99 01.2024
[ToBepxHocTHOE HaTspKeHue. KanuspHeie
88 sBiieHUs. JlaBlieHne o/ HICKPUBJICHHOM
MOBEPXHOCTHIO XUAKOCTH. Dopmyna 23.01.2024

Jlaraca




89

O06o001eHre U cucTeMaTu3aus 3HaHU] 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbI€ MEpexobl"

24.01.2024

90

KonTtposnsHas paboTa o teme
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®da3o0BbIe Mepexobl"”

25.01.2024

91

DeKTpu3aIys Tel U e€ IpOsBICHUS.
Dnexktpuyeckuii 3apsia. [[Ba Buma
MEKTPUICCKUX 3apsAI0B. [IpoBOTHUKH,
JMDJICKTPUKH U TIOJTYIIPOBOIHUKH

26.01.2024

92

DIIEMEHTapHBIN SJIEKTPUYECKAN 3apsii.
3aKOH COXpaHECHMsI DJICKTPUYECKOTO 3apsiia

29.01.2024

93

BzaumoperictBue 3apsinoB. Toueunbie
3apsbl. 3akoH Kymnona

30.01.2024

94

Pemenue 3agau

31.01.2024

95

DnekTpuyeckoe noJie. Ero aeiicteue Ha
ANEKTPUIECCKUE 3aPSI/IbI

01.02.2024

96

Hanpsisk€HHOCTB MEKTPUYECKOr0 MOJIS.
[TpoOHubIii 3apsn. JInHUK HANPSDKEHHOCTH
3NEeKTpUUEcKOoro moJist. OTHOPOIHOE
ANEKTPUYECKOE MOJIe

02.02.2024

97

IloTeHuMaabHOCTH QJICKTPOCTATUICCKOI'O
nos. Pa3HOCTh NOTEHIIMATIOB U
HaIIpSIPKCHUC

05.02.2024

98

IloTenunanbHas OHEPTrUd 3apsia B
QJICKTPOCTATUYCCKOM IIOJIC. IloTenuman
QJICKTPOCTATUYCCKOTO IMOJIA

06.02.2024




CBs13b HaNPSKEHHOCTH 110JI U Pa3HOCTH

99 MTOTSHIIMAJIOB JUTSI 3JICKTPOCTATHIECKOTO 07.02.2024
OJIS
100 [TpuHIMT CyTIepIIO3UITUU IEKTPHISCKUAX
ToJIeH 08.02.2024
101 Pemrenue 3amau 09.02.2024
102 [Tosie Toueunoro 3apsiga. [lose
PaBHOMEPHO 3apsHKEHHOU cepbl 12.02.2024
[Tosie paBHOMEPHO 3apsKEHHOTO O
103 00BEMY mafv)a. [Tone paBHf)MepHO 13.02.2024
3apsHKEHHONW OECKOHEYHOM TIIOCKOCTH
104 [TpoBOTHUKH B 3JIEKTPOCTATHYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsIOB 14.02.2024
105 JIMDIEKTPUKY | TTOJTyITPOBOHUKH B
ANEKTPOCTATHUECKOM I10JIe 15.02.2024
Konpaencarop. D1eKTpoEMKOCTD
106 KOHJICHCATOPa. DIEKTPOEMKOCTh IMIOCKOTO
KOHieHcaTOIIja ’ 16.02.2024
107 [MapannensHoe coemuHeHNE
KOHJICHCATOPOB 19.02.2024
108 [MocnenoBarenbHOE COCTMHEHHE
KOHJIEHCATOPOB 20.02.2024
109 OHeprus 3apsHKEHHOT0 KOHIEHCaTopa 91.02.2024
110 Pemenue 3amau 99 02.2024
111 JIBU>KeHUE 3apsyKEeHHOM YacTHIbI B




OJHOPOJHOM JJICKTPUYCCKOM I10JIC

26.02.2024

112 Pemtenue 3amau 97 02.2024
113 O06o001IeHre U CUCTEMAaTHU3aIisl 3HAHUH 110
TeMe "DnekTpuyeckoe mnoJie" 28.02.2024
114 KonTtponsHas padoTa o teme
"DnexTpuueckoe mojue" 29.02.2024
Cuna toxa. [TocTossHHBIN TOK. Y CIOBUS
115 CYILECTBOBAHUS OCTOSTHHOTO 01.03.2024
AMEKTPUIECKOTO TOKA
116 Hcrounuku Toxa. Hanpsbxenue u 3/1C 04.03.2024
117 3akon OMa Jy1s yyacTKa IEeTH.
DIEeKTPUUYECKOE CONTPOTHUBIICHHE 05.03.2024
3aBUCHMOCTD COTIPOTHUBIICHUS
118 OJIHOPOJTHOTO MTPOBOJIHUKA OT €0 JUTHHBI U 06.03.2024
TIJIOIIA TN TTOTIEPEYHOTO CEUCHUS
119 VY enpHOE CONMPOTHUBIICHHUE BEIICCTRA.
Pemenue 3amay 07.03.2024
120 [TocnenoBarenbHOE, MapaICIbHOE,
CMEIIaHHOE COCIMHEHHUE MTPOBOTHUKOB 11.03.2024
121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX
uenei. [IpaBuna Kupxroga 12.03.2024
122 Pemenue 3amau 13.03.2024
123 PaGora snexkTpudeckoro Toka. 3akoH
Jxoyns —Jlenna 14.03.2024
124 Pemenue 3amau




15.03.2024

MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

125 TemnmoBast MOIITHOCTh, BRIACIICMAsI Ha 18.03.2024

pesucrope
126 Pemenue 3amau 19.03.2024
127 O/1C u BHyTpeHHEE CONIPOTUBIICHNE

HCTOYHHKA TOKA 20.03.2024
128 3axoH Oma Juis MOJIHOM (3aMKHYTOI)

ANEKTPUIECKOM TIenH 21.03.2024
129 Pemrenue 3amay 99 03.2024
130 MOoIIHOCTh UICTOYHHKA TOKA 03.04.2024
131 KopoTkoe 3ambikanmne 04.04.2024
132 KonnaeHncarop B 11enu NOCTOSIHHOTO TOKa 05.04.2024
133 Pemtenue 3amay 08.04.2024
134 Permrenue 3amau mo teme "IlocToSIHHBIN

ANEKTPUYECKUH TOK" 09.04.2024
135 Pemenne 3agau mo Teme "IlocTOSIHHBIN

ANEKTPUYECKUH TOK" 10.04.2024
136 Pemenne 3agau mo Teme "IlocTOSIHHBIN

ANEKTPUUECKUH TOK" 11.04.2024
137 O06o01IeHre U CuCTEMaTH3aIis 3HaHUH 110

teme "[10CTOAHHBIN 2neKTpuYeCKuil TOK" 12.04.2024




138

KonTtposnsHas paboTa 1o teme
"IloCTOSIHHBIN 37eKTpUYECKU TOK"

15.04.2024

139

DneKTpUYecKasi IPOBOIUMOCTh Pa3IMYHBIX
BEIIECTB. DJIEKTPHUECKUI TOK B METAJUIAX.
CBepXnpoBOIUMOCTb

16.04.2024

140

DNeKTpUUYECKUi TOK B pacTBOpax U
pacraBax 3J1€KTPOJIUTOB. 3aKOHBI
@apanes U1 JIIEKTPOIU3a

17.04.2024

141

DJIEKTpUYECKHI TOK B razax. [lnazma

18.04.2024

142

DIIEKTPUYECKHUN TOK B BAKyyMe.
Bakyymubie npuOopbl

19.04.2024

143

DJIEKTPUYECKHI TOK B MOJYIPOBOJHUKAX

22.04.2024

144

[TonynpoBoAHUKOBBIE TPUOOPHI

23.04.2024

145

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue Cuiibl TOKa U HAPSKEHUS B
L[ENU TIOCTOSTHHOTO TOKA MPY MOMOIIH
AHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
pubopoB" wiu "3HaKOMCTBO ¢ IIUPPOBOIt
naboparopueit o ¢uszuke. [Ipumepsr
n3MepeHus: GU3NYECKUX BETUYHH MIPH
MIOMOIIIM KOMIIBIOTEPHBIX JaTYUKOB"

24.04.2024

146

DuU3NYEeCKUN IIPAKTUKYM I10 TEME
"N3y4ueHre HEpaBHOMEPHOTO JIBUKEHUS C
LIEJIBIO OIIPEACIICHUsS] MTHOBEHHOU
ckopocTH"

25.04.2024




147

PuU3NYEeCKUN IIPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus Ipu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHHUH 110 HAKJIOHHOM INIOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpEMEHHU MPU PABHOYCKOPEHHOM
IBIOKeHUN"

26.04.2024

148

®uU3NYECKU IPAKTUKYM I10 TEME
"U3mepenue yckopeHusi CBOOOHOTO
nanenus” win "M3ydenue IBH>KeHud Tena,
OpOIIEHHOTO0 TOPU30HTAIBHO"

29.04.2024

149

®u3N4eCKUi IPAKTUKYM IO TEME
"N3ydyeHue NBUKEHUS TeJa 1Mo
OKPY>KHOCTH € MOCTOSIHHOM MO MOJTYJIIO
ckopocthio" wim "MccnegoBanue
3aBHCHUMOCTH TIEpHO1a 0OpaIeHus
KOHHYECKOTO MasTHHKA OT €T0
napameTpoB"

30.04.2024

150

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepeHune paBHOAECUCTBYIOLEN CUJIBI
TIpH IBIKEHUU OpyCKa M0 HAKIOHHOM
mwiockoctu" i "[IpoBepka rMNoOTE3bI O
HE3aBUCHUMOCTH BPEMEHU JBUKCHUS
Opycka 1Mo HaKJIOHHOM MIOCKOCTH Ha
3a/IaHHO€ PAcCTOSIHUE OT €ro Macchl”

03.05.2024

151

DuU3NYECKUN IPAKTUKYM I10 TEME
"HccmeqoBanue 3aBUCUMOCTH CHUIT
YIPYTrOCTH, BOSHUKAIOIINX B IIPYKUHE U
pe3uHOBOM 00pa3sie, oT ux aedopmarun”

06.05.2024




niu "M3ydeHne ABMKEHUsI CUCTEMBI TeEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
nérkuii 670K"

152

PuU3NYECKU IPAKTUKYM 110 TEME
"N3mepenne ko3 duiimenTa TpeHus mo
BEJIMYMHE YIIIOBOTO KOA(PPHUIIUEHTA
3asucumoctu Frp(N)" nnu "Hccnenosanue
JBUKEHMS OpycKa 10 HaKJIOHHOU
IJIOCKOCTH C TTIEPEMEHHBIM

ko3¢ punmenTom Tpenus" wiu "M3ydenue
JBUKEHHUS TPYy3a HA BAJLy C TPEHHEM"

07.05.2024

153

®u3N4eCKUi IPAKTUKYM IO TEME
"HccnenoBaHue yciaoBHl paBHOBECHS
TBEPAOTO Teja, UMEIOIIEro OCh BpaiieHus"
niu "KoHCTpyupoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "U3yuenue
YCTOMUYMBOCTH TBEPJOrO TEJIa, UMEIOIIETO
1013 b OTIOPHI"

08.05.2024

154

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue uMmilyibca tena mo
TopMO3HOMY nyTH" nim "M3mepenue cuibl
TATH, CKOPOCTH MOJIENH JIEKTPOMOOMIIS U
MOIIHOCTH ciibl TATK" uiu "CpaBHEHUE
M3MEHEHHS UMITYJIbCa TeJla C UMITYJIbCOM
cuibl" nnu "HccrenoBanye coXpaHeHUsI
HMITyJIbCa MPU YIIPYroM B3auMoencTsun"
niu "M3MepeHne KHNHETUUECKOM SHEPTUN
T€Na o TOPMO3HOMY ITyTH"

13.05.2024

155

Du3N4EeCKUN IPAKTUKYM I10 TEME




"N3y4yeHne U30TepMHUECKOro IpoLecca
(peKOMEHI0BAHO MCIIOJIB30BAHNE
udpooii mabopatopun)" wim "M3ydeHue
n30X0pHOTO Mpoiiecca” unu "N3yuenue
n3obapuoro npouecca" uinn "IlpoBepka
ypaBHEHUS COCTOSTHUSA"

14.05.2024

156

@uU3NYECKU IPAKTUKYM I10 TEME
"U3mepenue ynenbHOM TeroéMKkocTr"
unu "VccnenoBanue mpoiecca OCThIBaHUS
BemecTBa" win "Mccnenosanue
aauabatHoro npouecca” nin "U3yuenue
B3aMMOCBSI3U SHEPTUU MEKMOJIEKYIIPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATyphbl KUIICHUS
JKUIKocTen"

15.05.2024

157

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHne 3aKOHOMEPHOCTEMN UCITapeHUs
skunkocter" nm "M3Mmepenue ynenbHoi
TEIUIOTHI TUIaBJeHUs Jibaa" unu "N3yuenue
CBOMCTB HACBHIIIECHHBIX ApPOB' WU
"N3mepenue abCOMOTHON BIAXXHOCTH
BO3JlyXa M OLIEHKA MacChl MapoB B
nomenieHun". Msmepenue koadpunneHra
MTOBEPXHOCTHOT'O HATSKCHUSI

16.05.2024

158

DuU3NYEeCKUN IIPAKTUKYM I10 TEME
"HabnroeHue npeBpalieHus SHepTuu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTUIO
n3nydeHus ceeroanonaa” umm "Msydyenne
MIPOTEKAHMSI TOKA B LIEMH, COAEpKaIEN
koHaeHcarop" win "Pacnipenenenue

17.05.2024




Pa3HOCTU MOTEHIIMAJIOB (HAMPSHKEHUS) IPU
[IOCJIEJOBATEIILHOM COEIMHEHUU
KOHJIEeHCaToOpoB"

159

PuU3NYECKU IPAKTUKYM 110 TEME
"WccnenoBanue CMEIIAHHOTO COCAUHECHUS
pesuctopoB" wiu "M3Mepenue yneapHOro
CONPOTUBIICHUS IPOBOJHUKOB'" WK
"UccnenoBaHue 3aBUCUMOCTHU CHIIBI TOKA
OT HAMPSDKEHUS I7Is JTaMIIbl HaKaJIuBaHus"

20.05.2024

160

®u3NYEeCKU NIPAKTUKYM IO TEME
"Habmnronenune anextponuza" uimm
"U3mepenue 3apsiia 0JHOBAIEHTHOTO
noHa" v "HccnenoBanue 3aBUCUMOCTH
CONIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHITHE BOJIBT-
aMIIEPHOM XapaKTEePUCTUKHU auoaa"

21.05.2024

161

PesepBubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"Kunemaruka"

22.05.2024

162

PesepBusiit ypok. O600mIeHE U
CUCTEeMaTH3allMsl 3HAaHHI 110 TeMe
"Jlmnamuka"

23.05.2024

163

PesepBHslit ypok. O6001IeHE U
cucreMaru3aiys 3Haguii mo teme "CraTtuka
TBEpaoro Tena'"

24.05.2024

164

PesepBHsiit ypok. O600IeHE U
cucTeMAaTH3allis 3HaHUi 1Mo TeMe "3aKOHEBI
COXpaHEHUs B MeXaHUKe"

27.05.2024

165

PesepBHriit ypok. O6001IeHE U




cucreMarusanusa 3HaHui o teme "OCHOBEI
MOJIEKYJIIPHO-KMHETHYECKOU Teopun"

28.05.2024

166

PesepBHeIit ypok. O600IICHNE 1
cHCTEMAaTH3alMsI 3HAHUI 110 TEME
"TepmoauHamuka. TeraoBsie MalIuHb"

28.05.2024

167

PesepsubIit ypok. O60011eHNE 1
cUCTEeMaTH3aIus 3HAHUK 110 TeMe
"ArperatHble COCTOSIHHSI BEIIECTBA.
dazoBble IEPEXOBI"

29.05.2024

168

Peseprubrit ypok. O6001eHNE 1
cCucremMatu3sanus 3HAaHUH 10 TEME
"Onexrpuueckoe noie"

29.05.2024

169

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alus 3HaHU 10 TeMe
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"

30.05.2024

170

PeszepBHbIit ypok. O600mEeHe n
cucreMaru3anys 3Haguii mo reme "Toku B
pa3IM4HBIX cpenax"

31.05.2024

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontporbuvie | Hparririeckie u3ydyeHnusi | oOpa3zoBaTesibHbIE
padoThI padoThI pecypeE!
B3aumoelicTBr€e MOCTOSTHHBIX MarHUTOB U
1 MIPOBOIHUKOB C TOKOM. MaruutHoe moJie. 1
I'mnore3a Ammepa
Bekrop maruutHOM mHAyKIMu. [puHmn
2 CyNEPHO3UIIMNA MAarHUTHBIX ToJIeH. JInnnn 1
MarHUTHON WHIYKITUU
3 MaruauTtHoe 1noJjie NPOBOJHUKA C TOKOM. 1
OnbIT Opcrena
Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb 1
5 Pemtenue 3amay
6 [Ipumenenue 3akoHa Amriepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HampaBiIeHUE U MOYJb.
7 JIBIOKEHHE 3apsOKCHHON YacTHIBI B 1
OJIHOPOJHOM MarHUTHOM II0JIE
8 Pemtenue 3amay
9 Pa6ora cunsl Jlopenna
10 Pemenue 3amau
1 MarsuTHoO€ 1oJie B BEILIECTBE. 1
deppoMarHeTHKy, Mapa- U JuaMarHeTHKH
12 OcHoBHBIE CBOMCTBa (PepPOMArHETUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3amaq mo reme "MarautHoe mose"

14 Pemenne 3agau o reme "MarautHoe noJie"

15 SIBneHue ANeKTPOMArHUTHOM UHIYKIIUH.
[ToTok BeKTOpa MarHUTHOM MHIAYKLIMHU

16 OC unaaykuuu

17 3aKOH AMEKTPOMATrHUTHON UHAYKIIUH
®dapanes

18 Buxpeoe anekrpuueckoe nose. Toku @yko

19 OJIC MHAYKIMY B IBUOKYIIAXCA
MIPOBOTHUKAX

20 Pemrenue 3amay

21 [IpaBuso Jlenma

99 NuayktuBHOCTH. Karylika HIYKTUBHOCTH
B I[ENH ITOCTOSTHHOI'O TOKa

23 SBnenne camounaykiuu. IJ1C
CaMOMWHTYKITUH

24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU ¢
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

25 Pewtenue 3amay

26 O0o001Ienre U cucTeEMaTH3aIMs 3HAHUH 110
Teme "DIeKTpouHaMuKa"

97 KonTponsHas pabota o Teme
"OnexTpoauHamuka'

08 Konebarenruas cuctema. CBOOOIHBIE
konebanus. 'apMoHnUYecKkue KoneOaHus

29 KunemaTtnueckoe n THHAMHUYECKOE

OIIMCAaHME KOJICOATEIbHBIX JBHKCHUHN




DHepreTudeckoe onucanue. BeiBos
IUHAMHUYCCKOT'O OITMCAaHUA FapMOHI/IqGCKHX

30 KOJIeOaHU U3 WX SHEPreTHIECKOTO U
KHHEMATHYECKOTO OIUCAHMS

31 Ammutyna u ¢aza Koyedanui
[lepuon u yactora kosiebanuii. [lepron
MaJbIX CBOOOIHBIX KOJICOaHMI

32 MaTeMaTu4ecKkoro masitHuka. [lepuos
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasiITHHKA

33 3aryxaromue kojaeOaHus. BeiHyX1eHHbIE
Konebanus. Pe3onanc

34 ABTOKOJIC0aHUS

35 Pemtenue 3amay

36 Ypoxk-koudepennus "MexaHnueckue
KoJieOaHUsl B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O0o001Ienre ¥ cucTeEMaTH3aIMs 3HAHUH 110
TeMe "Mexannueckue Kojieoanus"

38 DIeKTpOMAarHUTHbIE KOJICOaHUSI.
KonebarenbHblil KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTY/IbI

39 3apsia KOHJIEHCATOpa C aMITUTYAON CHUIIbI
TOKa B K0JIeOATETLHOM KOHTYpE

40 3aKOH COXpaHEHUsI SHEPTUHU B UACaTHHOM
KoJiebaTeTbHOM KOHTYpE
3aryxarlue JEeKTPOMArHUTHBIC

41 Kosie6aHus. BeiHyX1eHHBIE

QJICKTPOMArHUTHBIC KoJIeOaHMs




[Tepemennsblii TOK. Pe3uctop u KoHAEHCATOP

42 B IIETIA IEPEMEHHOTO TOKa

43 Karyika HvHIyKTHBHOCTH B IIEITH
MIEPEeMEHHOTO TOKa

44 3axoH Oma Juis 3IEeKTPUYECKOH Lienu
MIEPEMEHHOTO TOKa
MoniHOCTh NIEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JICVCTBYIOIIEE 3HAUCHUE
CWJIBI TOKA W HAIIPSDKEHUS

46 Pe3onanc B anekTpuvecko menu

47 Pemenue 3agau
WneansHbIif Tpancopmarop.

48 [IpousBoicTBO, IEpeaya U NOTpeOICHHE
AIEKTPUYECKOW SHEPTUU
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anektpos3neprun. KynpTypa ucnoib30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemtenue 3amay

59 O06o001eHne u cucTeMaTu3alus 3HaHu| 10
Teme "DIeKTpOMarHuTHbIE KosieOanus"

53 MexaHn4yecKue BOJIHBL. XapaKTepUCTUKU
MEXaHUYECKUX BOITH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKHU 3ByKa

56 Wudpas3syk u ynapTpassyk. lllymosoe

3arpsA3HCHUC Opr)KaIOH_Ieﬁ Cpcabl




57

Pemenue 3amau

58

BJICKTpOMaFHI/ITHI)IC BOJIHBI. I/ISJIy‘-IeHI/Ie
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH

60

[IIkaJia 37€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHIUIIB PaTUOCBS3U U TEICBUACHHUS.
Paaunonokanus. 31€KTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN Cpeibl

62

Kontponbras padota no teme "Konebanust
Y BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

64

Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA
MPSIMOJIMHEIHOTO PacpoCTpaHEHHsI CBETa

65

Ortpaxenue cBera. [Lnockoe 3epkaino.
Cdepuueckoe 3epkaio

66

[Ipenomiienne cBeTa. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTesb MPETOMIICHHSL.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpPAKEHUS

67

Pemenne 3amaq Ha MMPUMCECHCHUC 3aKOHOB
OTPAKCHUSA U ITPECIIOMJICHUSA CBCTA

68

Xon yde B mpusMe. Jlucnepceus cBera.
CoxHbIN cocTaB Oenoro ceera. Lper




JInn3el. DOKYCHOE PaCCTOSIHUE U

09 OTITHYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300paskeHMi B TMH3aX U UX
cucTtemMax. YBEJIUYEHUE JIMH3bI
Pemenue 3agau Ha nocTtpoeHue

71 n300pakeHUH, OTyYaeMbIX C IIOMOIIBIO
JIUH3

72 ['ma3 xak ontuueckas cucrema

73 Pemenwue 3amau. [Ipeaens MpUMEHHMOCTH
reoOMETPUYECKON ONTUKHI

74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHNUS

75 Jucniepcus cBera

76 Hurepdepennus creta

77 KorepeHTHbIE ICTOYHUKH. Y CIIOBUS
HaOJI0IEHUS] MAKCUMYMOB U MUHUMYMOB

78 Pemtenue 3amay

79 [Ipumenenne natephepeHIun

80 Judpakuus cBeTa

81 JudpakuronHas pemeéTka. Y cloBue
HaOII0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Pewtenue 3amay

83 [TonepeyHOCTH CBETOBBIX BOJH.
[Tonsipuzanus cBera

84 Pemenue 3amau

85 CBeTOoBBI€ SIBIIEHUS B IPUPOJIE

86 O06o01eHne 1 cucTeMaTu3alus 3HaHu| 10

teme "OnTuka"




87 KonTtponsHast padota no teme «OnTuKa» 1
I'paHuIIBI MPUMEHUMOCTH KJIACCHYECKOU

88 MEXaHUKH. 3aKOHBI 3JICKTPOIMHAMUKH U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [TocTynatel cienuanbHON TEOPUU 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[IpeobpazoBanus Jlopenma. Ycnoue

90 npuaMHHOCTH. OTHOCHUTEIBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U
COKpAIIIEHUE JUTHHBI

01 OHeprusi ¥ UMITYJIbC PEISTUBACTCKON 1
YaCTHULIbI

92 CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM 1
PETATUBUCTCKON YaCTHUIIBI. DHEPTHS TOKOS

93 PaBHOBecHOE TETUIOBOE M3TyYEHUE 1

94 3akoH cMelenus Buna 1

95 I'unote3a M. Ilnanka o kBanTax. ®oTOHBI 1

96 DHeprus U uMNynbc GpoToHa 1

97 ®ororddext. OnbiTel A. I'. CToneTona. 1
3akonbl pororddexTa

08 VYpaBHenue DitHiTeitHa 1715 PoTodPdeKTa. 1
"Kpachas rpanuna” gotosdpdexra

99 JHaBnenue cBeta. Onbitel 1. H. JleOGeneBa 1

100 BosHoBBIE CBOICTBA YacTHIL
Bounnsl e bpoiins. JlnmuHa BOJHBIL 1€

101 Bpoiins u pa3mepsl 00J1aCTH JOKAIU3AUN 1

,I[BH)KymefIc&I YaCTHUIIbI




102

KopryckyssipHO-BOIHOBOM yallu3m

103 Judpakmus 37eKTPOHOB Ha KPUCTALIAX
Criennrka u3MepeHU B MUKPOMHUPE.

104 CooTHollIeHUs HEOTIpeACTIEHHOCTEN
Ieiizenbepra

105 Pemenne rpaduyeckux 3aaaq

106 Pemenue pacu€éTHBIX 33129
Kontponbnas padoTa mo Temam: "OCHOBBI

107 CTO", "KopmyckyaspHO-BOJIHOBOI
nyanism"

108 OMBITHI 11O UCCIIEIOBAHUIO CTPOCHUS aTOMa.
[TnanerapHas mozaens aroma Pesepdopaa

109 [Toctynater bopa

110 Bupel cniektpoB. CrieKTp YpOBHEUM S3HEPTUU
aToMa BOJ0OpO/ia

111 CHOHTaHHOE U BBIHYXJCHHOE U3Ty4eHUE
cBETa

112 Jlazep
Hyxnonnas monens siapa ['eiizenOepra-

113 HBanenko. 3apsa 1 MacCOBOE YKCIIO siapa.
H3o0tonsl. PainoakTMBHOCTH
3aKoH paJMoaKkTUBHOTO pacnajaa. CBoiicTBa

114 HMOHU3UPYIOUIErO U3IydeHus. BinusHue
PaaOaKTUBHOCTH HA KUBBIE OpPraHU3MBbI.
Jo3umerpus
DHeprusi CBSI31 HYKJIOHOB B sijipe. SepHbie

115 cuiibl. JleexT Maccel sapa. SnepHbie

peakuuu. SnepHble peaktopsl. [IpoGnemMsr




YIPaBJISEMOTO TEPMOSIIEPHOIO CUHTESA.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHS sIIEPHON
SHEPreTHUKU

116

MeTo1bl perucTpalnuy U UCCaea0BaHUs
3JIEMEHTApHbIX yacTull. @yHaMEHTaJIbHbIE
B3aMMOJECHCTBUS. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOU
Mozenu. KBapk-rintooHHas MOJENb afpOHOB

117

®wusuka 3a npenenamMu CTaHIapTHOU
Mozenu. TéMHas MaTepusi U TEMHas
sHeprus. EnuHcTBO pru3mueckoit KapTHHBI
MHpa

118

DTanbl pa3BUTUSA ACTPOHOMUU. 3HAYECHHUE
aCTPOHOMHHU

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
00BSICHEHUS IPUPOIBI KOCMHUYECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHIX
HUCCIIEIOBAHUI

120

COBpeMeHHHC OIITHUYCCKHUEC TCJICCKOIIbI,
PaTUuOTCIICCKOIIbI, BHeaTMOC(bepHaH
ACTpOHOMUSA

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKHe
3BE3/bI, INTAHETHI, UX BUINMOE IBHKCHHUE

122

Conueunas cucteMa. Connie. ConHeunas
akTUBHOCTb. McTounuk sueprun ConHia u
3BE3N

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKH.
Jnarpamma "crekTpaabHbIA KJIAcC —




CBETUMOCTB"

124

3BC3I[I)I TJIaBHOM ITOCIICA0BATCIIbHOCTH

125

Buyrpennee ctpoenune 38&31. COBpeMeHHbIE
MPEJICTABICHUS O MTPOUCXOKICHUHU U
spomoruu CoHIa v 3BE37. DTaIlbl JKH3HU
3BE3]

126

Mneunsiii [Iyre — Hama 'amaktuka. Tunst
rajakTuk. YEpHbIE ABIPBI B SAPAX FaJaKTHK

127

Bcenennas. Pacmmmpenne Beenennoit. 3akon
Xab06mna. Teopust bosnbiioro B3peiBa.
PenukToBO€ H3nydeHue

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

129

Hepeménnpie npoOieMbl acTpOHOMUU

130

DU3NYECKUN TPAKTUKYM 10 TEME
"UccneqoBaHnre MariuTHOT'O I10JISI
MOCTOSHHBIX MarHUTOB'" MIIN
"UccneqoBaHue CBOMCTB
dbeppomarnerukoB" unu "HMccnenoBanue
NEMCTBHS MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue cuiibl AMnepa nnm "HM3ydenne
3aBUCHMOCTH CUJIbI AMIIepa OT CUJIbI TOKA"
nnu "OnpeneneHne MarHUTHOM UHIYKIIUU
Ha OCHOBE U3MEpeHMs cuibl Amnepa”

132

Du3N4eCKUi MPAKTUKYM I10 TEME
"HccnenoBanue IBICHUS




3IEKTPOMArHUTHOW MHYKIIUU'" WIH
"OnpeneneHyne HHIYKIMU BUXPEBOTO
MAarduTHOTO I10JIt"

133

PuU3NYECKUH IPAKTUKYM 110 TEME
"UccnenoBanue sBJICHUS CAMOUHIYKIIUN"
nin "COopka MOAENH 3JIEKTPOMAarHUTHOTO
reHeparopa"

134

@uU3NYECKU IPAKTUKYM I10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO W IPY)KUHHOTO
MasITHUKOB"

135

®u3NYeCcKuil IPAKTUKYM IO TEME
"[IpeoOpazoBanue SHEPTUU B IPYKUHHOM
MasTHHUKE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOI0 TOKa Yyepes
MOCJIEA0BATENLHO COEIUHEHHBIE
KOHJICHCATOP, KaTYIIKY ¥ Pe3UCTOp" WIIH
"UccnenoBanue paboOThl HCTOYHUKOB CBETA
B IIEIU NTEPEMEHHOTO TOKA"

137

dusnueckuil NpakTUKYM 10 TEMe
"N3yueHue napaMeTpoB 3BYKOBOU BOJIHBI"

138

DuU3NYECKUH IIPAKTUKYM I10 TEME
"N3mepenune nokasaTelis NpeloMIICHUS
crexna" win "[lonyyenne n3o6paxeHus B
CHUCTEME M3 IJIOCKOTO 3epKaja U JUH3bI"

139

Du3N4eCKUi MPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BEILECTBA (Ha IpUMepe




wuakux JuH3)" wim "M3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEHBAIOITIX
3"

140

PuU3NYECKUH IPAKTUKYM 110 TEME
"HaoOmonenue mudpakiuu, naTepdHEepeHINH
U NoJIIpU3auu ceera”

141

@uU3NYECKUI IPAKTUKYM I10 TEME
"Onpenenenyue UMITyJIbCca U SHEPTUU
peNATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsKEHHBIX YaCTUI B MAarHUTHOM
nose)"

142

®u3NYeCcKuil IPAKTUKYM IO TEME
"NU3mepenue nocrosinHou [lnanka Ha
OCHOBe HccienoBanus Gororddexra"” nim
"HccneqoBanye 3aBUCUMOCTU CHJIBI TOKA
4yepe3 CBETOMO OT HalpsbKeHU"

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CiekTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa U U3MEpPEHHUE
nocrosiHHOM Punbepra"

144

Ou3nyecKuil MPakTUKyM 10 TEME
"UccnenoBanue paanoakTUBHOTO (hoHA C
WCIOJIb30BaHUEM J03UMeTpa" WiH
"N3ydyeHue mormomeHus: 6era-4acTuil
aIfoMUHHEM"

145

Du3NYEeCKUN IPAKTUKYM I10 TEME
"Habnronenus 3B€31HOr0 HebOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH TSI




OTIpeIeNICHUS TIOJIOKEHUST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHEIE
co3Be3nusi CeBepHOTO MOTYIIAPHS U SIPKHEC
3Bé31p61" min "HalOnroneHus B TEJIECKOII
JlyHbl, TUIaHET, TYMAHHOCTEW U 3BE3THBIX
CKOIUIEHUI"

146

O0o01Ienre u cucTeMaTH3anys 3SHAHUH.
Ponb ¢usuku u actpoHoMuu B
SKOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMANIHOM M ATUYECKOM cepax
JIeITEILHOCTH YeJIoBeKa

147

OO6o01enne u cucTeMaTu3alus 3HaH.
Ponb u MecTo pu3HKM U aCTpOHOMUHM B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

148

O06001eHre 1 cucTeMaTu3alus 3HaHuH.
Ponp pusnueckoit Teopun B popMUpOBaHUU
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUECKON KapTHHBI MHUpa B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUI O PUPOIE

149

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI IO
teme "Kunematuka"

150

O00011eHNE U cUCTEMATU3ALIUS 3HAHUI IO
teme "Kunematuka"

151

O00011IeHNE U cCUCTEMATH3AIMs 3HAHUH 110
teme "JIlunamuka"

152

O06o0011eHre U cucTeMaTu3alus 3HaHUK TI0
teme "Cratuka TBEpAoro rena"




153

O06o001IeHre U cucTeMaTu3aus 3HaHU] 110
Teme "3aKOHbI COXpaHEHUS B MeXaHuKe"

154

O0600menne u cucTemMaTu3anus 3HaHUN 110
Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON
teopun"

155

O0001IeHne U cCUCTEMATU3AIMS 3HAHUI 110
teme "Tepmonunamuka. TermioBbie
MaIIuHe"

156

O06001IeHne 1 cucTeEMaTU3aIMs 3HAHNUI 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble IEPEXOBI"

157

O06001IeHne U cucTeMaTU3aIis 3HAHUI 110
Teme "DnekTpudeckoe mnoie"

158

O06o01enre U cucTeMaTr3alys 3HaHUH 110
teme "TIoCTOSTHHBIN ANeKTPUUYECKUN TOK"

159

O06001IeHre U cucTeEMaTU3aLMs 3HAHUI 1O
teme "Toku B pa3nuyHbIX cpegax"

160

O060011IeHre U cucTEMaTU3aLMs 3HAHUI 1O
teMme "MaruurtHoe nose"

161

PesepBusiit ypok. O600mIeHE U
CHCTEMATHU3aIUs 3HAHUI 10 TEME
"DJIeKTpOMarHuTHas UHyKIus"

162

PesepBHrlit ypok. O600IeHE U
CHCTEMATHU3aIUs 3HAHUI 10 TEME
"MexaHndeckue Kojaeoanus"

163

PesepBHriit ypok. O6001IeHNE 1
cucTeMaTH3alus 3HaHUH 10 Teme
"DnekTpoMarHuTHeIe Kosebanus"




164

PezepBubiit ypok. O0o0IeHNE U
CHCTEeMaTH3alHs 3HAaHUH 110 TEME
"MexaHn4yecKue U 3JeKTPOMArHUTHbIE
BOJIHBI"

165

PesepBHeIit ypok. O600IICHNE 1
cucreMaru3amys 3Hanuii mo reme "Omruka"

166

PeseprubIit ypok. O6001IeHNE U
cucreMarusanysa 3HaHui 1o teme "OCHOBEI
CTO"

167

Peseprubrit ypok. O6001eHNE U
cUCTeMaTH3alus 3HAaHUH 110 TeMe
"KopryckynsipHO-BOJIHOBOM yanu3m"

168

Peseprubrit ypok. O6001eHNE 1
cucTeMatusanys 3HaHui mo reMe "duznka
aroma"

169

PeszepBubIit ypok. O6001IeHNE U
cucTeMatusanys 3HaHui 1mo reme "duznka
ATOMHOTO Spa U AJIEMEHTapHBIX YacTuIr"

170

PeseprubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"DnemeHTH! acTpohu3uku"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [lapdentreBoit H.A., AkiinonepHoe o0mectBo «M31aTeancTBO
«IIpocsemenue»

» Gusuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmiectBo «M3aaTenbcTBO

«HpOCBGIIICHI/IC»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

Caypos [0.A.®uzuka 10 knacc BA3OBBIU U VIJIYBJIEHHBIN YPOBHU
Kiaccuueckuii kype. [loypounbie pa3paboTKu K yUeOHUKY

I'. 5. Msakumesa, b. b. byxosnesa, H. H. CoTckoro/ AxknironepHoe 00111ecTBO
«M3parenscTBO «IIpocBemenuey.

Caypos 0.A. ®usuka 11 knacc BA3OBBIN U YTJIYBJIEHHbBIM YPOBHU
Knaccuuecknii kypc. [loypounsie pa3paOoTku K y4eOHUKY

I'. 5I. Msakumesa, b. b. byxosnesa, B. M. Hapyruna/ AkiimoHepHoe 00IIeCcTBO

«M3parenscTBO «IIpocBemenuey.

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



https://phystech-union.org/vyxodi-reshat/
https://olimpiada.ru
https://ege.sdamgia.ru
https://oge.sdamgia.ru

http://fcior.edu.ru

http://www.fizika.ru






