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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHHMM K pPeE3yslbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareipHON mnporpammel, npeacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHOl paboueld mporpamMMbl BocniuTtanus u KoHmeniuu
npenoaaBaHus yueoHoro npeamera «Puszuka» B 00pa30oBaTEIbHBIX OPraHU3AIMSIX
Poccuiickoit  depepanuu,  pealM3yIOMKUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
MIPOTPaMMBL.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIEpKAHHE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/eiioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM  y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEN  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBieHUWE O LEJsAX, COAEpNKaHUM, OoOIen
CTpaTeruu OOYy4YeHHMs, BOCIUTAHWUS W PA3BUTUS OOYYAIOIIUXCA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKy yriayOnIEHHOTO YpOBHSI IO3BOJSIET PEAM30BATh
3a/1layu MPO(ECCUOHATILHON OpPUEHTAIMM, HAIPABJICHO HA CO3/IaHHUE YCIOBUU IS
NPOSIBJICHUS CBOMX HHTEJUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodhecCUOHATBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBHUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme mno ¢usuke omnpenenstoTcs IUTAHHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeMETHBIM ¥ TPEJAMETHBIM pe3yJibTaTaM OOYYarolIMXCs, OCBOUBIIHX
mporpaMMmy 1o (HM3MKE HA YypOBHE cpeaHero ooOmero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pEe3yJbTaThl OCBOEHHUS Kypca (U3UKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI 10 T0JIaM 00yUYCHHUS;

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

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCITIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHHUSI CBOMX pab0OUUX MPOTPAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U
MPEAOCTABISIET BO3MOXXHOCTH IS  pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MpPH YCIOBUU
coXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHax IPHUPOJbI, BBICTYyNAs B
KayecTBe y4eOHOTo MpeJMEeTa B LIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBICHUHM, H3y4aeMbIX XUMHUEH, OHOJOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefenuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MaTEpPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 00ydarmierocs, B GOpMUpPOBAHUE YMEHHUN MPUMEHSTh HAYYHBIH
METO/] TO3HAHUSI TIPU BBIMOJTHEHUH UMU YY€OHBIX UCCIICIOBaAHUM.

B ocHoBy Kkypca pu3uku Ha ypoBHE cpeHEro 001ero oopa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHLMIIBI €I0 MOCTPOEHUSI.

Hoea uenocmnocmu. B COOTBETCTBUU C HEM KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoesn zenepanuzayuu. B cOOTBETCTBUMU C HEW Marepuay Kypca (HU3UKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzauus NpeanonaraeT HUCIOJIb30BAHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIEeCTBa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoesa npuknaonoii nanpaenennocmu. Kypc buzuku yrmyOon€HHOTO ypOBHS
MPEIIOIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTHYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MPEJACTABICHUA W COBPEMEHHBIE TEXHHYECKHE YCTPOWCTBa, U
TE€XHOJIOTHH.

Hoea 3Ixkonocuzayuu peanmusyercsi NOCPEICTBOM BBEICHUS JJEMEHTOB
CONlepKaHMS, TOCBAMIEHHBIX DKOJOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHM, a TaKXKe OOCYXKICHHS
po6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coaep:kaHus MporpamMmmel 1o (PU3MKe TOJKHO OBITh MOCTPOEHO HA
MPUHIUIIAX CUCTEMHO-AESATEALHOCTHOTO Mojaxoaa. [ pu3nku peanusaiusi 3TUX
MPUHIIMIIOB 0a3UpPyeTCS Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (¢akropa ydeOHoro mpouecca. g yrinyOGiaéHHOro
YPOBHS — O3TO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCHEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHUE OMBITHI TMPH HM3YyUYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanusauuu (PU3MYECKOro IMpakTUKyMa. B mepBoM ciyuae
MpakTUKyM npoBoauTtcs aubo B koHe 10 u 11 xnaccos, 1100 mociie nMepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoil cmocod — 3To
uHTerpaius paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOJSITCS B Mpoliecce uzyudeHus: pasnena (temsl). I[lpu 3Tom mon pabGotamu
MPaKTUKyMa TIOHUMAETCSI CAMOCTOSITENIbHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOAUTCS
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIAaroBoi HHCTPYKIIMH.

B mporpamme 1o @usMke cHCTeMa YYEHHYECKOTO OSKCIEPHMEHTA,
7a00paTOPHBIX padOT W MPaKTUKyMa TPEJCTaBIICHA CIMHBIM TepeyHeM. Bwioop
TEMATUKHA JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISCTCS
y4aCTHHKaMU 00pa30BaTeNIbHOTO MPOLecca UCXOAs U3 OCOOCHHOCTEN MOYPOUYHOTO
IUTAHUPOBAHUS W OCHalIeHUs kaOuHeTa (u3uku. Ilpm 3TOM oOecreunBacTCs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHON U HESIBHO 33/IaHHON (PU3MYECKOW MOJIEJbIO, MO3BOJSIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK W3 OJIHOTO paszfiena Kypca, Tak |
UHTETPUPYS MIPUMEHEHNE 3HAHUM W3 Pa3HbIX pa3aeinoB. [ kauecTBEHHBIX 3a1ad
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelCcKa3aHue MPOTEKAHUS
bU3UYeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BhIOopa
buznueckoi MOACIU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k mMarepuaibHO-
TEXHUYCCKOMY OOECIICUeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPETHEr0 OOIIET0 00pa30BaHMsl JOJIKEH N3Y4aThCsl B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHE MJIS BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMe IO
¢u3MKe YYCHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaK)Ke JEMOHCTPAIIMOHHOE 000pYyIOBaHNE.

JlemoHCTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMTIOM MHWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JIEMOHCTpAIui s
WCCJICIOBAHUS  W3Y4YaeMBbIX SIBICHUH ©  TPOLECCOB, OMIHMPUYECKAX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MPUMEHEHUH.

JlaboparopHoe o00oOpyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcst B BUAE TeMaTHYECKAX KOMIUIEKTOB M 00ECIIEUYMBACTCS B pacyéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsa. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JTaOOpaTOpUil.

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

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOy4YaloIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAyYHOM METOJ€ MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3Y4Y€HHUs OCHOB
CTpOEHUSI MaTepPUH U PyHTaAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUN OOBICHATH SABJICHUS C UCIONIB30BAHUEM (PU3MUECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BuTHE peACTaBICHUN 0 BO3MO>KHBIX cdepax Oynyiein
npodeccuoHaIbHOM NESITebHOCTH, CBS3aHHBIX C (U3MKOW, MOATOTOBKAa K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a1ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaAHUN 00 OO0NMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYSpHYI  (usuky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznuecknx SBICHUNA B TPHUPOAEC W JUIS TNPUHATHAS TPAKTHUECKUX PEHICHUN B
MOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIIEHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MojenH, aaeKBaTHOM YCIOBUSAM 3aJadd, B TOM 4YHUCIE 3aj]ad
MHXEHEPHOI'O XapaKTepa;

NOHMMAaHUE (PU3NYECKMX OCHOB M IPUHLHUIIOB JEHCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
GU3MYEeCKUX DKCIEPUMEHTOB, aHalM3a M  HHTEpHpeTrauud uHopManmu,
OIpeJENICHHS] JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JJISI Pa3BUTHUA YMEHUW MNPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOM JESATENBHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodpecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3HKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHuss ydeOHoro mpeamera «®Ddus3mka» Ha YpPOBHE CpETHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYAOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
0o0pa3oBaHus M0 CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIL.

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

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTa0OpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPAaTOPHBIX pabdOT W OMBITOB C YYETOM WHAWBHIYaTbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

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

OKCIIEpUMEHT W TEOpHUs B MpoIlecce IMOo3HaHus Npuponbl. HabmioneHnue u
AKCTIIEPUMEHT B (pu3HKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHuid  pusnueckux  BeauuyuH  (abcCoyifoTHas U
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
aOCOJIFOTHO TBEPJOE TEI0, HWJeadbHas >KUIAKOCTb, HJACAIbHBIA Ta3, TOYCUHBIM
3apsin). ['unoreza. @U3WYECKuil 3aK0H, TPAHUIIBI €r0 MPUMEHUMOCTU. Duznueckas
TEOpHUs.

Ponb m mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaINpsSOKEHHS B IENU IOCTOSSHHOIO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBHIX U3MEPHUTEIBHBIX PUOOPOB.

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

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUkKEHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUIKECHHSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

[Tepemerienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHas CKOPOCTH) U
YCKOPEHUE MAaTEpPHAIBHOM TOYKH, UX MNPOECKIMM HA OCHU CHUCTEMBbl KOOpJWHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPAMOJIMHEUHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U UX
rpauKH.

CBobomHOEe mazeHue. YCKOpeHHe CBOOOMHOTO majeHus. J[BWIKeHHE Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnuentHoe  nBukeHue. J[BMKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHass cKopocTh. Ilepumon um wactora oOpalieHusl.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKECHHE CHApsA0B, LENHbIC, I[IECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE TU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHnue Ten B BO3AyX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenue naBmwkeHUs Tena, OpOIIEHHOrO TMOJ YIJAOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienne CKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuEe TyTeH, TPAeKTOPHM, CKOPOCTEW IBHKEHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PAaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HcenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITIOJIb30BaHUE IUGPOBOIA TaOOpaTOPUN).

N3yuenue nBwkeHHs Tena, OpOIIEHHOTO ToOpu3oHTaNbHO. [IpoBepka
TUIIOTE3bl O NPSAMOM NPONOPLUUOHAIBHOW 3aBUCHMOCTH MEXKIY JAIBHOCTHIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TeJa.

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

HccnenoBanne 3aBUCUMOCTH NEPHOJA OOpallleHHs KOHUYECKOIO MasiTHUKA
OT €ro apaMeTpoB.

Tema 2. /lunamuxa.



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

Macca tena. Cuna. [IlpuHImn cynepno3uuuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproToOHA 1151 MatepuaibHbIX TOYEK.

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

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKEeHHE
HeOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TPU JABMKCHUM Tella B
KUJKOCTU WUJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBUKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBukeHUs Tell B MHEPLUUATIBHBIX M HEUHEPIUAIbHBIX CHUCTEMax
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

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

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MPHIOKEHHBIX K TeIy CHUI C
IIPOU3BEICHUEM MACCHI TEJIa HAa €r0 YCKOPEHUE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHHSI U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepenue paBHOJEUCTBYIONIEH CUJT TIPU JABUKEHUHM OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBMUKEHUS Opycka IO
HAKJIOHHOM INTOCKOCTH HA 3aJJaHHOE PACCTOSHHUE OT €ro MaccChl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXHUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

N3yuyeHnne ABUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEPE3
nErkuii OJIOK.

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

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

N3ydenue nBuxkeHUs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpAoe Teno. I[locTtynmatenpbHOe M BpaliaTeIbHOE JIBUKEHUE
TBEpAOro Teina. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, IPUIIOKEHHBIX K TBEpIOMY Tenry. LleHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne yclOBHI pPaBHOBECHUS TBEPAOTO Tella, HMEKOUIETO OCh
BpallCHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanukxe.

NmMnynbsc MaTepuasbHOM TOUYKH, CUCTEMBI MaTepHabHBIX TOUEK. LleHTp Macc
CHUCTEMbI MaTEpUAIBHBIX TOUEK. Teopema o0 IBMKEHUU LIEHTPA MaccC.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHME.

MoOMeHT umITynbca MaTepualbHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJSAX.

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

MOIIHOCTH CUJIBI.

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



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro neopMUpOBaHHON mNpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBHUTAMOHHOM mosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALMOHHOM I0JI€ OJIHOPOAHOTO I1apa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymum A HUAEaTbHOM MKUJIKOCTH KaK CJEICTBHUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YSHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE NBUKEHUE.

N3Mepenne MOIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NMOTEHUMAJIbHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3mepenune nmmyiibca Tesa o TOpMO3HOMY Iy TH.

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

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJla C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHEHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICHCTBUMU.

N3Mepenne KNUHETHYECKOW SHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ PabOTON CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPHU JABWKEHUHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazagea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcCHOBHbBIEC TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
onbITHOE oOocHOoBaHue. Jubdys3us. bpoyHoBckoe nBMXKEHHE. XapaKTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BemiecrBa. Mojaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TEI M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE ATHUX



Mojeneii. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[Toctostnnass ABorajpo.

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

Mojenb uaeanbHOTO ra3a B MOJEKYJISIPHO-KHHETHYECKON TEOPUU: YaCTHUIIbI
raza ABWKYTCS XaOTHYECKHU U HE B3AUMOJECUCTBYIOT APYT C JPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOco0THAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccel B

ujeaTbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe
npeJiCTaBlIeHNnE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBa3p  MEXJIy JaBJI€HMEM U  CPEAHEM  KUHETUYECKOW DJHEprueu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKOU TEOPUH HICATBHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETUYECKOM SHEPTUei MOCTYNAaTeIbHOTO TETJIOBOTO JBUKEHUS €€ YaCTHII.

TexHuueckue YCTpPOWCTBA W TEXHOJOTMYECKUE TMPOLECChl: TEPMOMETP,
O6apomeTp, Moy4eHrue HaHOMaTepPUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopnaens onbita TepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTayuiM4ecKuX pemeToK.

HabGmronenne u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

HccnenoBanne mpomecca YCTaHOBJICHUS TEIUIOBOIO pPAaBHOBECUS IIpU
TEIUIO0OMEHE MEXTy TOpsiueid U XOJI0THON BOIOM.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
udpoBoii TabopaTopun).

N3y4yeHune n30X0pHOro nporecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHEmHNE 1 BHyTpeHHHE napaMeTpbl. [lapameTpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CPEIHHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSTHME HA MUKPOCKOITMYECKOM YPOBHE.



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

Mopens wnaeampHOro ra3a B TEPMOAMHAMHMKE — CHCTEMa YpPAaBHEHUN:
ypaBHeHHe MeHneneeBa—KianeipoHa M BBIPAKEHUE [JI1 BHYTPEHHEW SHEpIUU.
VYcnoBus mpUMEHUMOCTH 3TON MOJIENU: HU3Kasi KOHIICHTPAIUsl YacTHIl, BBICOKHE
TeMIiepatypsl. BeipaskeHue a1 BHyTpEHHEH dHEPIHH OJTHOATOMHOI'O MJI€AIbHOTO
rasa.

KBazucratnyeckre U HECTaATUYECKUE MTPOLIECCHI.

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

Temonepenaya  kak  cnocod  M3MEHEHWS  BHYTPEHHEH  SHEpruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel.  KonBekmus,
TEIJIONPOBOIHOCTb, U3IyUEHHUE.

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

[lepBblii 3aKkOH TepMOAWMHAMUKHA. BHyTpeHHss 5Heprus. KoiandecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

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

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

[TpuHumner gectBus TermnoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

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

TexHudeckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: XOJOIUIbHUK,
KOHJIUIIMOHEP, AU3ENIbHBbIA W KapOIOpAaTOpPHBINA ABUTraTENM, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHM3KUX TEeMIepaTyp, YTWIM3ALMS «TEIJIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIM3AIMS OMOOPraHUYECKOr0 TOTUIMBA JIJIst
BBIPA0OTKHU «TEIIOBOM» U SJIEKTPOIHEPTUU.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aguadaTUYECKOM PACIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHEHME yAETBHBIX TEINTIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHN YHEPTUU.

UccnenoBanue anuadbaTHOTO mpoliecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3Mmepenue yaenpHON TENIIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECCTBA.

UccnenoBanue anuadbaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VMcmapeHue W KumneHue. YJenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacplllieHHble W HEHachIllEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

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

Hedopmanmu TBEpHoro tena. Pactsokenne u cxxatue. Capur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemnnoBoe pacmMpeHre KUIKOCTEH W TBEPABIX Tell, 00bEMHOE M JTIMHEHHOE
pacimpenrue. AHTApMOHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PacCUIUPEHUs Tell (Ha KAaYeCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUHU B (PA30BBIX MEpexoaax.

YpaBHeHHE TEMIOBOI0 OanaHca.

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

TexHnueckue yCTPOMCTBA M TEXHOJIOTUYECKHME IPOLECCHI:  KUJKUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBolicTBa HACBIILIEHHBIX aPOB.

Kunenune. Kunenue npu noHM>XK€HHOM J1aBJICHHM.

N3Mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCITAPEHUS KUIAKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIIEHKAa MacChl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSYKESHUS.

N3mepenne moayns FOHra.

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

Paznen 4. JinekTpoauHaMHUKAa.

Tema 1. dnekmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOosBIEHUA. JJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsafaoB. I[IpoBOINHMKH, MAMDIEKTPUKA U  TMOJTYIPOBOJHHKHU.
DNEeMEHTApHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsija.

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

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

HanpspbkéaHocts  anekTpudeckoro  mosis.  [IpoOHbeiii  3apsan.  Jluaum
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh AIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP MOTEHLMANOB U
HanpspkeHue. lloTeHnumanbHass sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojst. CBA3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
MOTEHIMANIOB Il 3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IprHIMI Cynepno3ULY STEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEUHON TUIOCKOCTH. KapTuHBI JUHUN HaNpsHKEHHOCTH ATUX TOJEH |
SKBUIMOTCHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHHMKH B 3IEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aps0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnsnexrpudeckas
MPOHUILIAEMOCTh BEIIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapamienbHOE coeMHEHNE KOHAEHCATOPOB. [locnenoBaTenbHOE COENMHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: AIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKAss 3alluTa, 3a3eMJICHHUE BIIEKTPOIpPHUOOPOB,
KOHJIeHCAaTOpPhI, reneparop Baun ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apsIKEHHBIX IJIACTHH.

Mopgenb anekTpoctaTuieckoro reaeparopa (Ban ne ['paada).

[TpoBOHUKH B AIEKTPUYECKOM TIOJIE.

DneKTpocTaThyecKas 3aluTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHON U MEPEMEHHON EMKOCTH.

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

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsyKEHHOTO KOHJIEHCATOopa.

3apsiika v pa3psaka KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B YHEPTHUIO
U3JIy4EHUsI CBETOANO/IA.

N3ydenune nporekanus Toka B LENH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH MTOTEHIIMAJIOB (HampsHKEeHUs ) pu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTosHHBIN TOK.

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

3axkon Oma JiJig yyacTKa IeTH.

DIIEKTPUUYECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIOMAAY MHONEPEYHOIO CEYECHHS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuét pazBeTBIEHHBIX AnekTpuueckux mnemnen. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH [xoyns—JleHua.

MOITHOCTh 3JEKTPUYECKOro TOKa. TersioBas MOIIHOCTh, BblesieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTUBICHUE HCTOYHHUKA TOKa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TeXxHUYeCcKne YCTPOMCTBA M TEXHOJOTMYECKHE TMPOLIECCHI: aMIIEPMETP,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAMNpPSDKEHHS Ui PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS W CBETOAMOIA.

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

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIpsHKCHUU.

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

Crnioco0OsI coeTMHEHUsT UCTOYHUKOB Toka, DJ]C GaTapeil.

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

Yuenuueckuit sxkcnepumenm, nabopamopmsie padbomol, npaKmMuKym.

HccrenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOro CONpOTUBRICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS MJISI  JIAMIIBI
HaKaJMBaHUs.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHHMYECKOTO 3JIEMEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

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

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKaA.

Tema 3. Toku ¢ paznuunvix cpeoax.

OneKkTpuyeckas MPOBOAMMOCTb  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBICHUSI METAUIOB OT
Temmneparypbl. CBEpXIIPOBOAUMOCTD.



DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTb
oJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

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

DIIEKTpUUYECKUi TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiiHble
JaMIIbl, AJIEKTPOHHO-TyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE TNPUOOPHI: TUOM,
TPaH3UCTOpP, (POTOAMON, CBETOAMON, TajlbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSL.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbI 251ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAUMOCTH METAIIIIOB U MOIYIIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0OJHOBAIEHTHOI'O HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPBHL.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUIN MPAKTHUKYM.

Crioco6b! n3MepeHus: PU3NYECKUX BETUUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEeHU (PU3HMUECKUX BETUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nUecKknX BENWYMH, MPOBEpPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  OKCIEPHUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca Qusukum yriyonéHHoro ypoBHs B 10 kjacce
OCYLIECTBIIIETCS ¢ YYETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTteMaTUuKu, OUOJIOTHUH, XUMUH, T€Orpapuu U TEXHOJIOTUH.

Meosicnpeomemmnoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHHWE, HAy4yHbId (akT, rumoresa, (pusMyeckas BeJWYMHA, 3aKOH,



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

Mamemamuka: penieHUe CHCTEMbl YypaBHEHUW. JluHelHas QyHKUMS,
napabona, runepbona, ux rpadpuku u cBoiictBa. Tpuronomerpuuyeckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexanuueckoe NBH)XKEHUE B XKUBOU mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpessbl,
yTUIW3alusl OUMOOPTraHMYECKOro TOIUIMBA [UIsi BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KalUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B )KUBOU MpuUpoIe.

Xumus: JMCKPETHOE CTPOCHHE BEIECTBA, CTPOECHUE aTOMOB U MOJEKYI,
MOJIb BEIeCTBAa, MOJSpPHAs Macca, IMOJyYeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPHUCTAIUIbI, AIEKTPUUECKUE
CBOICTBA METAJUIOB, SJIEKTPOJIMTHYECKAS JTUCCOIMALIMS, TAIbBAHUKA, DJICKTPOHHAS
MUKPOCKOTIHSI.

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

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIUTENH, peméryaTble KOHCTPYKILNHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIUILMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCJIE HAHOMATEpHAJOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pa3znen 4. dinekTpoauHaMHuKa.

Tema 4. Macnummnoe no-e.

B3anmopenicTBue TOCTOSHHBIX MAarHUTOB M IIPOBOJHHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmuTHOM wHaykuuu. [lpuHuun cynepno3unuu
MarHUTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MaruutHoe 1oJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. [[BUKEHHE 3apsIKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MaruauTHoe nosne B Beuiectse. DeppoMarHeTUKH, apa- U THAMarHeTHKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHWMA  WHAYKOUM ~ MarHATHOTO  TOJSL  TOJIOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHuil MarHuTHON WHIYKIIMY TOJISI IJIMHHOTO MPSIMOTO TTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIICBOT'O MPOBOHUKA, KATYIIKUA C TOKOM.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenue nBukeHUs myyka 3JIEKTPOHOB B MATHUTHOM IIOJIE.

[Tpunnun NEeNHCTBUS ANEKTPOUZMEPUTEIIHHOTO npubdopa
MarHUTORJICKTPUICCKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

NccnenoBanne neiicTBUS 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 3IEKTPOMAarHUTHOM WHAYKOMH. [loTOK BeKTOpa MarHUTHOM
uHaykiuu. OJIC uHAyKIMHM. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

IIpaBuno Jlenua.

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

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: HHIAYKIMOHHAs
1eYb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3emuu.

Jemoncmpauuu.

HaGnronenue siBjaeHuUst 31eKTPOMArHUTHOW UHAYKIUU.

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



ITpasuno Jlenua.

[Tagenne marauTa B aJIOMUHUEBOM (MEeIHOW) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

HccnenoBanne 3aBucumoctd D/IC caMOMHAYKIMU OT CKOPOCTH WU3MEHEHHUS
CHJIBI TOKA B IICITH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue sBICHUS SIEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJieny AJIEKTPOMArHUTHOTO TeHepaTopa.

Pasznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarensuasa cucrema. CBoOO1HEIE KOIcOaHUS.

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

Amvmntyna u (dasza kosjeOanuil. CBs3b aMIUTUTYABl KOJEOAHWNW HCXOJTHOM
BEJIMYUHBI C aMITUTYAaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuit. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4eCKOro MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHM TIPYKUHHOTO
MasiTHUKA.

[TonsiTre o 3aryxarmux KojaebaHusx. BeiHyxneHHsle Konebanus. Pe3onaHnc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHU4YeCcKHe yCTpOWCTBAa M TEXHOJOTHYECKUE MPOILECCHl: METPOHOM, YacChl,
Kadelld, My3blKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anmcek KoJIeOaTeNbHOro JIBUKECHHUS.

Ha6monenne He3aBUCUMOCTH TTeproa MalbIX KOJeOaHUH Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

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

UccnenoBanne koneOaHuWM Trpy3a Ha MAacCUBHOW MPYXKHUHE C LEJbIO
dbopMUpOBaHUS MPEACTaBICHUN 00 HeaTbHON MOJETH MPYKUHHOTO MasITHUKA.

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

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJE€OAHMH HUTAHOIO M NIPYKUHHOTO
MasITHUKOB.

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

N3ydeHnne nBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMIUTUTY bl 3aTYXAIOIIUX KOJICOaHUH.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
ujeanbHOM KoJsiebatenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUIMTYIBI
3apsjia KOHJEHCAaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIEOATETbHOM KOHTYPE.

3aK0OH COXpaHEHUS PHEPTHUH B UCaTLHOM KoJie0aTeTbHOM KOHTYPE.

3aryxaromue AJIEKTPOMArHUTHBIC KoJieOaHus. BreinyxneHHbIC
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOIO0 TOKAa. AMIUIMTYIHOEC U
JIEUCTBYIOIIEE 3HAYEHHWE CWJIbI TOKAa W HaNPsOKCHHWS TPH pa3iudHon  (opme
3aBUCHMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHH.

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

Uneanbubiii  Tpanchopmatop. IlpousBonctBo, mnepegadya U MoTpebiIeHHE
BJIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKH IMpU TPOU3BOJACTBE 3IIeKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TeXHUYeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE MPOILECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOT0 TOKA, TUHUHU BJIEKTponepeaay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarONIUX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIEOaHuUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IIEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUH PE3UCTOpa, KaTYIIKU
MHYKTUBHOCTHU U KOHJIEHCATOPA.

Y CTpoiicTBO M IPUHITUIT ICUCTBUS TpaHcpopmaTopa.



Mopaenb TMHUM 3JEeKTponepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue 31eKTpoOMarHiTHOIO pe30HaHca.

HccnenoBanue paboTbl ICTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHuUmMHbsle 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
OpojoJibHbIe BOJIHBL. llepuosa, CKOPOCTh paclpoOCTpaHEHUS U JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpakeHHE, MpeloMJIeHUE, UHTEephEepeHIUs U
nudpakius.

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

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbl.

DONEeKTPOMArHUTHBIC BOJHBI. Y CIOBUS M3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

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

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

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl JUAarHOCTUKA B TEXHUKE U MEAULIUHE.

Jemoncmpauuu.

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinm u Audpakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHI PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

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

NccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX ~ BOJIH:  OTpPa)KEHHUE,
MpeoMIIeHHe, NoJisipu3anus, Tudpaxkuus, uHTepdepeHIusl.

O6Hapy:xeHue nHHPaKpacHOTo U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

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

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
riockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONIOTHBIN MMOKa3aTelb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JUJIMH BOJH IpHU IEPEX0E€ MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEI.

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

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpaKEHUS.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas JsuH3a. DoKycHOe
paccTossHHE M ONTHYECKas CWia TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOW C(hEepUYecKOor JTUH3bI OT €€ T€OMETPUH U OTHOCUTEIIBHOTO
I10Ka3aTelis PEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHWW TOYKM M OTpe3Ka MPsSMOU B
cOOMpAIONIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

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

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOACHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonspuszaums ceera.

TexHnueckne yCTpOWCTBA W TEXHOJOTHMYECKUE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETIICHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAYKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HabmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HNccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB TOHKHUX MJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBera.

[TpumeHeHune noasipouI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npakmukKym.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanne 3aBucMMOCTH (DOKYCHOTO pACCTOSTHUSI OT BelecTBa (Ha
npUMepe KUAKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIIUNN U TIOJIpU3AIUU CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IydyeHHs Ha IBYX IIEIIX.

Ha6monenne nucnepcun.

HaGmronenne u uccnegoBanne mUPpakmOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pazgen 6. OCHOBBI clIeMAJIBLHOM TEOPUU OTHOCUTEIBbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeobGpa3zoBanus  JlopeHua.
VYcnoue npUUUHHOCTUA. OTHOCHUTEIIBHOCTH OJHOBPEMEHHOCTH. 3aMEAJICHUE
BPEMEHHU U COKPALCHUE JJIUHBI.

DHEPrus U UMINYJIbC PEISATUBUCTCKOW YaCTUIIBI.

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



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

VYueHnueckuit SKCEPUMEHT, 1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

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

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOE TerioBoe u3NydeHue (M3JIyueHue aOCOIIOTHO YEPHOrO Tela).
3akoH cmenienust Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBeta (B YAaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOenena.

BonnoBbie cBolicTBa yactui. Bonubl ne bpoiins. JlnuHa BoiHb! ne bpound u
pasMepbl 00JacTH JIOKAJIM3allMK ABWXKYIIEHCs vacTuipl. KopmyckymsipHo-
BOJIHOBOM Ayanu3M. [{udpakius 3eKTpOHOB Ha KpHUCTaJUIaX.

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

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dboToseMenT, (HOTOMATUYMK, TYHHEIbHBIM MHUKPOCKON, COJHEYHas Oarapes,
CBETOIUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

UccnenoBanne  3aBUCMMOCTH  CONPOTUBICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKmukKym.

Uccnenoanue dhoropesucropa.

N3mepenune nmocrosauoi [Inanka Ha ocHOBe nccienoBanus GoTodddekra.

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

Tema 2. @u3zuxa amoma.

OnbITEl MO HCCIENOBAHUIO CTpOeHUs aToma. I[lnaHerapHas Mojenb aroma
Pesepdopna.

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



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

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

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIIHUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

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. M3otomnsl.

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

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHHU3UPYIOUIETO H3Iy4YeHHs. BiusHHE paJTMOAKTUBHOCTH Ha KUBBIE
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpusi.

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

Anepnsie peakuun. Jlenenrne u cuHTe3 siaep. Anepunie peakTopsl. [Ipodiemsr
YIOPABISIEMOIO0 TEPMOSIIEPHOIO CHUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl pPa3BUTHS
SIAEPHOU YHEPTETUKH.

MeTobl perucTpanuu U UCCIEN0BAHUS JIIEMEHTAPHBIX YaCTHULL.

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

®uznka 3a npeaenamu CrangapTHol Moaenu. TémHas maTepuss U TEMHas
JHEPIHUsl.

EnunacTBO (hrzmveckoit KapTHHBI MUPA.

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

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomuol, npaKkmuKym.

UccnenoBanue TpekoB yacTuIl (110 TOTOBBIM (poTorpadusim).

UccnenoBanue painoakTUBHOTO JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



DTtansl pa3BUTHS aCTpOHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK JUisi OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAJIMOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3nHoro Heba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHIUMOE
JBH>KCHUE.

Conneynas cucrema.

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

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKIACHUU U 3Bostonu CoiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunsiii [Iyts — nama T'amaktuka. [lonoxenue u nBuwkenue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBa3zapbl. YEpHBIE ABIPHI B siApax
rajgaKkTUK.

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

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3gHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIs1 OTPEeICHHs TOJI0KEeHHsI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/bI.

HaGmonennst B Teneckon JIyHBI, TUTaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUHU.

Du3nYeCKUH MPAKTHKYM.

CniocoOb1 m3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIBHBIE TOTPEITHOCTA U3MEPECHUN (DU3NIECKUX BEIMUYHWH.
OueHka rpaHul] NOTPEUIHOCTEN.

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

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUUM OTHOCUTEIBHOCTH», «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIIEeH,  OOBSICHUTENIHOM M  MPOTHOCTHUYECKOW  (hYyHKLMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS ¢ YYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusie noHAmMUA, C6A3AHHbBIE C UZYYECHUEM MEMO008 HAYYHO20
no3nanuA: SBIECHUE, Hay4yHbIH (aKT, TUIIOTE3a, (PU3MYECKas BEINYHHA, 3aKOH,
TEOpHs, HaONIOEHUE, SKCIEPUMEHT, MOJEIUPOBaHUE, MOJEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHeHUH. TpuroHoMmerpuyeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBojHble 3yeMeHTapHBIX (YyHKIUNA. [lpu3Haku 1omOOUS TPEYroJbLHUKOB,
ompeiesIeHUE TUIONIAAu TUIOCKUX GUryp U 00BbEMa Tell.

Buonozua: >nextpuueckue SIBICHUS B KUBOW MpuUpOeE, KojieOaTelbHbIE
JIBUKEHUS B JKUBOW IPUPOJE, DKOJOIMYECKUE PHUCKM IIPU IPOU3BOJCTBE
ANEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYJKAlolled  Cpenbl,
yJIBTPa3ByKOBasi JIMAarHOCTHKAa B MEIULUHE, ONTUYECKUE SBIECHUS B KUBOU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTYpa TBEPIBIX
TEJN, MEXaHM3Mbl OOpa30BaHMA KPUCTAUINYECKONM pEHIETKH, CIEKTPaIbHBIM
aHaJIN3.

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

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SJKoOU, reHepaTop MEPEMEHHOT0 TOKa, MHAYKIMOHHAs Ie4b,
JUHUM 3JIEKTponepeay, 31eKTPOABUraTeNb, pajap, paiuonpuEMHHUK, TEJIEBU30p,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBasi JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
IIPUEMHHKHY, SIICPHAsL SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUSA YyuyeOHOro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3ZHEHHOTO
ONbITa M OMbITA JIESITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HAaIlpaBJICHUMN
BOCIUTATEIbHOU I€STEILHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCIIMTAHUS:

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

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

e TOTOBHOCTbH BECTH COBMECTHYIO JIE€SITEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHON
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBAaTH C  COLUMAJIbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

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

NATPHOTHYECKOT0 BOCIIUTAHUS:

e cOpPMHUPOBAHHOCTH POCCUNCKOHN TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

e I[IEHHOCTHOE OTHOLICHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHXKEHUAM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

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

e CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOIO OyAyIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKJIIOYAS OSCTETUKY HAY4YHOTO
TBOPYECTBA, MIPUCYIIETO (PU3NUYECKOUN HAyKe.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3IUUHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

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

IKOJIOIrH4€CKOro BOCIIMTAaHUA:

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

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JEUCTBHM B OKPYXKAKOLIECH cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

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

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

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

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

METAINPEIMETHBIE PE3YJIBTATbBI

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

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

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

BBISIBJISITh  3aKOHOMEPHOCTH M TPOTUBOPEUHS B PacCMAaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATH COOTBETCTBUE
PE3YNIBTATOB EJSIM, OIICHUBATH PUCKHU MOCJIEICTBHUM IEITETLHOCTH;
KOOPJIMHUPOBATh ¥ BBINONHATHE pPabOTy B YCIOBHSIX PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HcCJIaea0BaTC/IbCKHUC HeﬁCTBHﬂ:

BJIJIETh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMH MOHSATUSAMU U METOIaMU
(u3HUECKON HAyKU;



BJaJE€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATE€IbCKOM M IMPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHs 3a1ady  (PU3NYECKOro
COJIep>KaHMsl, IPUMEHEHUIO PA3IUYHBIX METOJIOB IMO3HAHUS,

BJaJ€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaIliy, MPeoOpPa30BaHUIO U IPUMEHEHUIO B PA3IMUHBIX YU€OHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIacTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJIEJCTBEHHBIC CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl  JUIs
JTI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYECHHbIE B XOJ€ pEIICHHS 3aJayd pPe3yJbTaThl,
KPUTHUYECKHU OIEHUBATh MX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSX;

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

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3ZHEEATETHbHOCTH;

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

Pab6ora ¢ undgopmanmeii:

BJI/ICTh HABBIKAMHU TONY4YEHUSI MHPOpMalUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH IOUCK,
aHaIKM3, CHCTEMATHU3AIMI0 M HHTEPHpPETAni0 HH(QOpPMAIUU Pa3ITUIHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIITMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAECPKAHUS B Pa3IUUHBIX (hopmaTax C
y4€TOM Ha3HaueHus HHQPOpPMAIMU U 1EJIEBON ayIUTOPUHU, BbIOUpas
ONTUMAIbHYIO0 (OPMY MPEACTABICHUS U BU3yaIU3ALIUH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



OCYLIECTBJISITh OOIIEHHME Ha Yypokax (U3UKK M BO BHE-YpPOUHOH
NEeSATENbHOCTH;

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

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHIHOM U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBISATh IUIaH
JEUCTBUH, pacnpeiesiTh POJIM ¢ YYETOM MHEHUI YYaCTHUKOB, 00CYXKIaTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepPcabHbIE YUueOHbIE 1elicTBUSA
Camoopranusanus:

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

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUSI PACUETHBIX M KaY€CTBEHHBIX
3a/iay, TUIaH BBITIONHEHUS MPAKTUYECKON padOThl ¢ y4ETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTb  paMKd  y4yeOHOro TpeIMeTa Ha  OCHOBE  JMYHBIX
PEANIOYTEHNM;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

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

CﬂMOKOHTpO.HL, 3MOHHOHaJILHLIﬁ HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBHI B IEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HAaBBbIKAMU T[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MNPUEMBI pedIIeKCUU [JIsi OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HUX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M ApTryMEHTBhl JIPYIMX IPU aHaIU3€ pPE3yIbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mporecce AOCTMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI I10
buzuke IS YpOBHS cpeaHero oOmero o0pa3oBaHUs Yy 00YyYarOIIMXCS

COBEPIIEHCTBYETCS HIMOIIMOHAIbHBIH UHTEIUIEKT, IpeInoaraonumi
c(hOpMHPOBAHHOCTH:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

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

CaMOpETyJTUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K TIOCTIKCHHIO 1NN
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHME JPYTHX, YYWTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHNUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBAaTh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeiiatb KOHQIUKTHIL.

INPEAMETHBIE PE3VYJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3ysibTaThl Ha YriayOJE€HHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJb (PU3MKK B  SKOHOMHYECKON, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  (QuU3MUecKol TEeOpuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUDPA;

pa3niuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Ten u
MPOIIECCOB (SIBJICHUI): WHEpIMadbHas CUCTeMa OTCuY€Ta, abCOIIOTHO
TBEPIOE TEIO, MAaTepuadbHAas TOYKA, PABHOYCKOPEHHOE JIBUYKEHHUE,
CBOOOJIHOE TmajcHue, alCONOTHO yhpyras aeopmarusi, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUIKOCTH
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UICAIbHBIA Ta3, TOYCUHBINA 3apsi,
OJTHOPOJTHOE DJICKTPUUECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAaHMUECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBMD)KCHHS, (OPMYJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess aiisi CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCAa U MEXaHHYECKOMN
SHEPTUH, CBsI3b PA0OTHI CHIIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECHs TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3oBanuii ['anunes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3a4KOHA BCEMUPHOTO TATOTCHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MACAIBHOTO Ta3a Cco CpeaHei
KUHETHUYECKOW DJHEPTrHel TEIIOBOrO ABHXKEHUS M KOHIIEHTPALHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BELIECTBA CO CPEIHENM KHHETUYECKOU
SHEPrueu TEMIOBOTO JBMKECHUS €r0 YacCTHll, CBSA3b JABJICHUSA HACATBHOIO
raza C KOHIEHTpaUWEHd MOJIEKYJ M €ro TeMIEpaTypor, ypaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIOIL30BaTh
MaTeMaTH4ecKoe BbIpaKEHUE 3aKOHOB, yKa3bIBaTh YCJIOBUS
MIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Kianeipona,

aHAJU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, MCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIUATbHOCTh
ANEKTPOCTATUYECKOTO TMOJIsl, MPUHIHUI CYNEPHO3UIIMU DIICKTPUUECKUX
MoJIeH, MpHU 3TOM YyKa3biBas YCIOBUS NMpUMEHUMOCTH 3akoHa Kyrnona, a
TaK)K€ TMPAKTUYECKH Ba)KHBIE COOTHOIICHHWSA: 3aKOHBI OMa i ydacTka
Hernd W Il 3aMKHYTOM SJeKTpuueckol 1enu, 3akoH Jlxoymns—JleHua,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMHUCHIBATh (PU3UUECKUE TPOIECChl W SIBJICHUS, HMCIOJIb3YS BEJIUYWHBIL:
nepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, JIaBJICHHE, TOTCHI[MAJIbHAS DHEPrus, KUHETHYECKas
DHEPrusi, MEeXaHW4yecKash JHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHUE, CUJla TSHKECTH, CWJIa YNPYrOCTH, CWJa TPEHHUS, MOIIHOCTb,
SHEPrus B3aUMOJEHCTBUA Tena ¢ 3emii€ii BOMM3M €€ TMOBEPXHOCTH,
SHEprus ynpyroi gedopMmanu MPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTra B TepMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paboTa UACAJIbHOIO rasa,
OTHOCHUTENIbHASl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEmIOBOrO
JNBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD AIEKTPUUECKOrO MO,
HAIpsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Iiapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHUUAN AJIEKTPOCTATUYECKOIrO OIS,
pa3HOCTh  MOTEHLMAJIOB, BJIEKTPOABWKYIIAs  Cujia, CWIa  TOKa,
HAIpSKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKas] EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, COINPOTUBIECHHUE Y4YacTKa LEMU C IOCIEHOBATEIbHBIM U
napajielIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTUS INEKTPUUECKOTO OIS
KOHJIEHCATOPAa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAHUA  (PUBNYECKUX  SBICHUM:
MEXaHUYECKOE [IBJKEHHUE, TEIUIOBOE [IBI)KEHHE YacTHUI[ BeIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBIKCHHE, Mu(dy3us, ucrapeHue,
KUIEHUE U KOHAECHCALIUSI, TUIaBJICHNUE U KPUCTAIUIN3ALIMS, HAlIPABICHHOCTh
TEIJIONEPeaun, EKTPU3AlUs Te, SKBUIIOTEHIUATBHOCTh MOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3NYECKOU BETUYUHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHUU, NOpPU  I3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUAE TpadUKOB C Yy4E€TOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOJIBI IO pe3ybTaTaM
HCCJICIOBAHMSI;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOJIOTHBIC U
OTHOCHUTEJIBHBIC IMTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJMUTH OIBITHI IO MPOBEPKE MPEITI0KECHHOW TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3UPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUTIOTE3HI;

coOJro1aTh TpaBMiIa 0E30MMaCHOTO TPY/a MPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCIEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBbHOCTH C WCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM W HESIBHO 3aJIaHHOMN
¢u3HUecKol MOJIEIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (usuueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
OpUMEHSATh  (QOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nUecknuX TEOpUN TMpU MCIOIB30BAHMM MAaTEMAaTUYECKUX METO0B
pEelIeH s 3a/1a4, MPOBOJUTEH PACUETHl HA OCHOBAHUU MMEIOUIUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOIbI PEIICHHS C
y4€TOM TIOJTyYEHHBIX PE3YyJIbTaTOB;

pemiath KadyecTBEHHBbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHWK U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKE UHTErPAlMA 3HAHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATh JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUI C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

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

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

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TIPOIECCAMH, C
MO3UIINN IKOJTOTUIECKON OE30MaCHOCTH, MPEACTABICHUH O PAIMOHATIBHOM
MPUPOIOIIONB30BAHNN, & TAK)KE€ PAa3yMHOM HCIIONB30BAHUU JOCTIKCHUM
HAyKd W TEXHOJOTHUH IS JaJbHEHIIETO pa3BUTUS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popMalmeil (Hu3nIecKkoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCHOJIb30BaTh COBPEMEHHBIE HH()OPMALMOHHBIC
TEXHOJOTUU JJII TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Yy4eOHOU W
HAYYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(bOpMALMK, TOJYYEHHOW M3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHANIM3UpPOBATH  MOJlydaeMyio  MHGOpMAUUI0O M  OLEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE U M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBIMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX padoT;

paboTaTh B TpPyNIE C MCIOJHEHUEM pPa3IUYHBIX COIMAJIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIbI B PEIIEHHE PACCMAaTPUBAEMOM MPOOIIEMBI;

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

K xonmy oGyuenuss B 1l knacce mpeaMeTHble pe3yJbTaTbl Ha YriayOJIEHHOM
YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

NOHUMATh PoOJb (PU3MKK B  DKOHOMHYECKOM, TEXHOJOTHYECKOMH,
COLIMAJILHON M 3TUYECKOHN cepax AEsITeIIbHOCTH YeJIOBEKa, POJIb U MECTO
GbU3UKKM B COBPEMEHHOW HAay4yHOH KapTHHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATEIIbHOCTH YEJIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUU, 3HAUYCHHE OMUCATENIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTETFHON M TPOTHOCTUYECKOW (GyHKIMU (u3mdeckoil Teopuu —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, poiab GU3NUIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpa, MECTO (U3UIECKON KapTHHBI MUpa B 00IIeM
PSAZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHMOCTA MoAeleld (u3udeckux Ten U
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE U  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJIeOaHUs, MATEMAaTHUECKU MasTHHUK,
WJICAUTbHBIN TMPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, UICAIBHBIN
KoJie0aTeIbHbIN KOHTYp, TOHKAs JIMH3a, MOJIEJIel aToMa, aTOMHOIO si/ipa U
KBAaHTOBOM MOJICJIIN CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, O0JacCTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (DyHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIIM3UPOBATh M OOBSICHATH AIEKTPOMATHUTHBIC MPOILECCH U SBICHUS,
UCTIONB3YySl OCHOBHBIE TIOJIOKECHHS M 3aKOHBI JJIEKTPOJWHAMHUKUA U
CHeUUalbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANIEKTpUYECKOro 3apsiiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, 1npaBwio  Jlenma, cBa3p  O/C
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHUS  CHJIbl  TOKA,  TOCTYJaThl  CHCNHaIbHOW  TEOPUU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIIM3UPOBATh M OOBSICHATH KBAHTOBBIC TIPOIIECCHI U SBICHUS, UCTIONB3YS
NOJIOKEHUSI ~ KBAaHTOBOW  ¢u3uku  (ypaBHeHHME  DWHINTEHHA  AJs
dororddexra, mnepBblii U  BTOpod moctynatel bopa, npuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO M MAacCOBOTO YMCEN M SHEPTUU B SIICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONUCHIBaTh (DPU3MYECKHE MPOIECCHl M SBIICHUS, WCIONB3YysS BEIMYUHBI:
HANPsDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MAarHUTHBIA TOTOK, cuia AMrepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYIA CUJIAa CAMOMHIYKIUW, HHEPrus MAarHUTHOTO IOJIS
NPOBOAHMKA C TOKOM, PEISTUBUCTCKUM HMITYJIbC, TOJHAS JHEPrusi,
SHEPrus TIOKOSI CBOOOJHOM 4YAaCTHUIBI, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBO€ YMCJIO U 3apAll A/Ipa, SHEPTHsI CBS3H SI/IPa;

OOBSICHATH  OCOOGHHOCTH  MpOTEeKaHWUs  (QU3WYECKUX  SBICHUM:
ANIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIAYKIUS, PE30HAHC, HHTEp(EepEeHIINS
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPaKeHHE,
dotosnexTpuueckuit 3pdexr (dhoroaddekr), ampda- um OeTa-pacmaibi
anep, raMMa-u3lydeHHue snuep, (Ppu3ndeckue MPHUHIUIBI CHEKTPATHLHOTO
aHanm3a u paboThI Ja3epa;

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

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

NPUMEHSTh OCHOBOIIOJATAIOIINE ACTPOHOMHYECKHE TOHSTHS, TCOPUU U
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
MPOUCXOMAMINX B 3BE37aX, B 3BE3HBIX CHCTEMaX, B MEKTAIAKTUUECKOU
cpene; ABIKEHUS! HeOECHBIX Tell, DBOJIONUY 3BE311 U Beenennoii;
NPOBOJUTH HCCIENOBAHUE 3aBHCUMOCTEH (U3WYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHWH, TpPH OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaTh pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTHU



(¢u3nuecKuX BEJIMYMH B BHAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  WM3MEpPEeHWH, JenaTh  BBIBOABI 10  pe3yjibTaTaM
WCCIICIOBaHMS;

NPOBOJIUTh KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: TUIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHS] HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
coOroIaTh TpaBmiia 0€30MacHOro TPy/ia MpU MPOBEIECHUN HCCIEIOBaHNN
B paMKax y4eOHOro OJKCIepUMEHTa, TMpakTHKymMa M  y4eOHO-
MCCIIEJIOBATEILCKOM M TPOSKTHON JIEATEIBHOCTH C HWCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
¢u3nyeckoll MOAENbI0: Ha OCHOBAaHWU aHalIM3a YCIOBUSA BBIOMpATh
¢usnyeckue Mojenu, OTBEYarolue TpPeOOBaHUAM 3a7aud, MPUMEHSThH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  MKCIOJIB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHWM MMEIOIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

peliaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NpUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3zeloB Kypca (QU3UKH, a TAaKKE WHTETpally 3HAaHUN U3 IPYruX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY PacCy>KIACHHI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHE SBICHUS;

UCTOJIb30BaTh TEOPETUUYECKHE 3HAHMUA JUIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUUECKUX YCTPOICTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

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

aHAJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YeNOBeKa, CBSI3aHHOW ¢ (DU3MUECKMMHU MPOIECCaMH, C
MO3UIINH 3KOJOTHIECKON 0€30MacHOCTH, MPEACTABICHUH O PallMOHAIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMU JUIi JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o011IecTBa;

MPUMEHATh pa3nyHble crocoObl padboThl ¢ MH(popMalmeil (Gu3nIecKoro
COJICp>)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TMepepabOTKu U NPEeAbSBICHUS Yy4eOHOW U
HAYy4HO-TIOMYJISIPHOW MH(POPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAILIUU
uHopManuK, TMOIYYEHHOW U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHOpMalnMlO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

MIPOSIBIISTH OpraHU3aIMOHHbIE u ITO3HAaBaTEIILHBIC yYMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsST HOBBIX 3HAHUW B  TIporiecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIHI, PAIMOHATBLHO PACTIPEACNISATh ASATeIbHOCTD
B HECTAaHJAPTHBIX CUTYyallUsIX, aJ€KBAaTHO OILICHMWBAaTh BKJIAJ KaXKJIOr0 W3
YYaCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM IPOOIEMBI;

IPOSIBJISATh MOTUBAIIMIO K OyAyIieH npodecCHOHATbHONU NeATeIbHOCTH 110
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoasubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 HayuHnslii MeTO MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO Tea 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKOW TEOPUU 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 ArperatHble cocTosiHUS BemiecTBa. dDa3oBbie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE TI0JIE 24 1
4.2 I1oCTOSIHHBIN 2NEKTPUUYECKUI TOK 24 1




4.3 Toku B pa3nuyHBIX cpenax 6
Hroro no pazgeny 54
Paszen 5. ®PU3HMUECKHUI MPAKTUKYM
5.1 OuznyecKkuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 16




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E 1oJ1e 14
1.2 DneKTpOMarHuTHAs MHAYKLINS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 Mexannyeckue KoyieOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHMs 15
53 MexaHn4yecKue 1 3JeKTPOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1 Ocnossl CTO 5 1
HTtoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15

4.2 ®dusznka aroma 5

43 ®dusmnKa aTOMHOTO /pa U 3JIE€MEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBI aCTPOHOMHH M aCTPOPU3UKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NPakTUKyM 16 16
Hroro mo pazueny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtematu3anusa 1 00001IeHne
71 MIPEIMETHOTO COJICP)KAHUS U OITBITA 15
' TS TEeTPHOCTH, TPUOOPETEHHOTO TTPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktirieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoThI padoThI pecypest
1 ®uszrka — pyHIaMeHTaJIbHas HayKa O 1
pHupoie
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1
WCCIIeIOBAHUS (PU3NICCKUX SIBIICHUHN
DKCIEPUMEHT U TEOPHUSA B MPOIIECCE
3 no3HaHus npupoapl. Habmonenne u 1
IKCIIEPUMEHT B (hU3HKE
4 Crioco6s1 m3mMepeHust GU3NIECKUX BEIMYNH 1
AGCOIIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
BEJTUYHH
MonenupoBanue B ¢pusuke. Posb u mecto
5 ¢u3uku B GOpMUPOBAHUU COBPEMEHHOM 1
Hay4YHOU KapTHUHBI MUPA, B TPAKTHUYECKON
NEeSITeNbHOCTH JII0JIeH
Mexannueckoe nBmkeHue. Cucrema
7 oTcueTa. OTHOCUTEIHHOCTh MEXaHUYECKOTO 1
neuxkenus. [Ipsmast u oOpaTHas 3agauu
MEXaHHUKHI
8 Panuyc-BekTop MaTepualbHOM TOUKH, €T0 1

MMPpOCKIOHU HAa OCHU KOOPAUHAT. TpaeKTOpI/ISI.




[Tepemenienue. Cxopocts. X npoekuuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMOIMHEWNHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

10

CrnosxeHune nepeMeIieHnii 1 CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBmxkeHne. MrHoBeHHast
CKOpoCTh. Yckopenue. [Ipamoimuaeitnoe
ABUXXCHUE C ITIOCTOSAHHBIM YCKOPCHUEM

12

I'padmyeckoe onucanue NpSIMOIUHEHHOTO
JIBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoe masieHre. Y CKopeHue
cBOOOHOTO MaJeHus. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU M HX TpaduKu

14

JIBukeHue Tena, OpoIIeHHOTO MO/ YTIIOM K
TOPU30HTY

15

KpuBonuneiiHoe npuxenue. [[Brxenue mo
OKPYXHOCTH. YTJIOBas U JUHEHHas
ckopoctb. [lepuoa u yactoTa.
LleHTpOoCTpEMHUTEIIEHOE U TIOJIHOE
YCKOPEHHUE

16

KonTponsHas paboTa no Teme
"Kuuemartuka"

17

IlepseIif 3akoH HeroToHa. MHEepnanbHble
cucremsl orcuéra. [IpuHuun
OTHOCHUTEIBHOCTH [ anmuies.




HewnnepuuanpHbie cUCTEMBI OTCUYETA

Cuna. PaBHozelicTByroas cuiia. Bropoit

18 3akoH HerotoHna. Macca

19 B3aumopeiictue Ten. Tperunii 3akoH
Herorona

20 [Ipunnun cynepno3uruu cui. Pemenne
3a/1ay Ha IpUMEHEeHne 3aKkoHOB HbroToHa
3aKO0H BCEMHPHOTO TSATOTEHUS.

21 DKBUBAJICHTHOCTh TPABUTALIMOHHOW U
MHEPTHOMN MaccChl

29 Cuna TsKeCTH U yCKOpeHHe CBOOOHOTO
TaJIeHUS
JIBukeHne HeOeCHBIX Te U UX

23 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas
KOCMHUYECKasi CKOpoCTh. 3akoHbI Kertepa

24 Cuna ynpyrocrtu. 3akoH 'yka. Bec tena
Cuna tpenus. [Ipupoaa u BUsbl cui

25 TpeHus. JIBHKEHUE B KUIKOCTH M Tase C
y4€TOM CHUIIBI COTIPOTHBIICHUS CPEJIBI

26 Hasnenue. ['uapocraTudeckoe AaBIeHUE.
Cuna Apxumena
AGCOTIOTHO TBEpAOE TEIO.

27 ITocTynarensHO€E M BpallaTeJIbHOE
JBUKEHHUE TBEPJOTO Tesa

)8 MOMEHT CuiIbl OTHOCUTENIBHO OCH
Bpamienus. [1nedo cuisl

29 CrnosxeHue Cull, IPUI0KEHHBIX K TBEPOMY

teny. LleHTp TsxecTu Tena. Y cioBus




paBHOBECHS TBEPIOTO Teia. Buabl
paBHOBECHS

30

Pemenue 3amau

31

KonTtponsHas padora o Teme "/lnnamuka.
Craruka TBepaoro tena'

32

NMnynsc MmaTeprabHOW TOUYKH, CUCTEMBI
MaTepuaibHbIX Touek. LlenTp macc
CUCTEMBI MaTEpPUAJIBHBIX TOYEK. TeopeMa o
JBUKEHHUH LIEHTPA Macc

33

NmMmynbe critbl ¥ M3BMEHEHUE UMITYJIhCa
Tesa. 3aKOH COXPaHEHUsSI UMITYIIbCa.
PeaxkTnBHOE OBIDKEHIE

34

MoOMEHT uMIy/ibca MaTepUaIbHON TOUKH.
[IpencraBienue o COXpaHEHUH MOMEHTA
MMITYJIbCa B [IEHTPATbHBIX MOJISIX

35

Pemrenue 3agau

36

PaGora cuibl Ha MajIOM U Ha KOHEYHOM
nepemeneHuu. ['padpuueckoe
npejcTaBieHue paboThl CUilbl. MOIIHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOU SHEPTUU
MaTepHuaIbHON TOUKH

38

IloTeHuManbHBIE M HENOTEHIIMAJIBHEIE
cunbl. IloTeHnnanpHas SHEPrus. BTOpaSI
KOCMHYECKast CKOPOCTb

39

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs13b
pa6OTLI HCIMIOTCHIMAJIbHBIX CUJI C




M3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOHN SHEPTrUun

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

40 YpaBHenue bepHyim s uaeanbHon
HKHUJKOCTH

41 KonTposnbHas paborta no teme "3aKoHbI
COXPAaHEHHUS B MEXaHHKe"
Pa3BuTHe npencraBieHuii o0 Npupoie

42 ter1oThl. OcHOBHBIE NoJiokeHusT MKT.
Hudody3us. bpoyHoBckoe ABuxeHnE
CrpoeHue ra3000pa3HbIX, )KUJIKUX U

43 TBEPJIBIX TeN. XapaKTep IBWKCHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).

44 Komuuectso Bemecrsa. [locrosnuas
ABoraapo

45 Temnepartypa. TermioBoe paBHOBECHE.
IlIxama Ienbcus

46 Pemtenue 3amay

47 Wneanpusblii ras. ['a3oBble 3aKOHBI

48 VYpaBuenue MenneneeBa-Knanelipona.
Pemenue 3anau

49 AbGcomoTHas TeMieparypa. 3akoH
JanbToHa

50 N3omponeccel B UACAIBHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BELIECTBA

51 I'paduueckoe npeacraBieHue




M30IIPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa

52

OcnoBHoe ypaBHenne MKT

53

Pemenue 3amau

54

CBs13b a0COIOTHOM TeMmepaTypbl
TEPMOJUHAMHYECKON CUCTEMBI CO CpEHEH
KMHETUYECKOHN DHEPrUueH NoCTYNaTeIbHOTO
TEIUIOBOTO JIBM)KEHUS €€ 4acTHUI]

55

O0001IEHNE ¥ CUCTEMATHA3AIINS 3HAHUHA 110
teMe "OcuoBst MKT"

56

KonTtponpnas padota o teme "OCHOBBI
MKT"

57

TepMoauHamMuyeckas cucrema. 3alanue
BHEIIHUX ycnoBui jyuist T/l cuctemsl.
Bremrane  BHyTpeHHUE TTapaMeETPBHI.
[Tapametpsl T/l cucTeMbl Kak cpeaHue
3HAYE€HUs BEJIMYKMH, ONMCHIBAIOIINX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE

58

HyneBoe Hauano TepMoIuHaMUKH.
CamonpousBosibHas penakcauus T/]
CUCTEMBI K TEIJIOBOMY PABHOBECHUIO

59

Monenp uaeajisHoTo ra3a B
TEpMOJAUHAMUKE. Y CIOBUS IPUMEHUMOCTH
3TOU MOJEIIN

60

YpasHenune MenzeneeBa-Knaneiipona u
BBIpaKCHUE JI1 BHYTPEHHEHN SHEPrUuu

61

BripaskeHue a1 BHyTpeHHEN SHEPrUuu
OJIHOATOMHOTO MJICAJIbHOT'O Ta3a.




KBa3ucraTueckue U HeCTaTUICCKUE
MPOLIECCHI

62

OnemenTapHas paboTa B TEpMOIMTHAMHUKE.
Brruncnenue paboThl 1o rpaduky mpoiecca
Ha pV-nuarpamme

63

Tennonepenada kak croco0d U3MEHEHUs
BHyTpeHHel snepruu T]l cucremsl 6e3
COBEPIICHUS padOTHI

64

KonBekuus, TEMIONpOBOIHOCTbD,
W3JIy4YCHHE

65

KommaectBo TennoTel. TemIoEMKOCTE Tena.
VY enpHast 1 MOJISIpHAs TETUIOEMKOCTH
BEIIECTBA. Y IeJbHAS TEIJI0Ta CTOPaHUS
TOILJINBA

66

Pacuér xonuyecTBa TEMJIOTHI IPH
Teruionepeaayue

67

[Tonsarue 06 annabaTHOM TIpoIIecCe.
[TepBrIil 3aKOH TEPMOAMHAMUKHI

68

KonunuecTBo TemnoTel u paboTa Kak Mepbl
W3MeHeHus BHyTpeHHel snepruun T /1
CUCTEMBI

69

BTtopoii 3akoH TepMOJIMHAMHKY IS
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpaTuMocTh TPUPOIHBIX
MPOLIECCOB

70

HpI/IHHI/IHLI HeﬁCTBHﬂ TCIIJIOBBIX MAIIIMH.
KIIJT

71

MaxkcumanbHoe 3Hauenue KITJ. Iuxn




Kapuo

72

Pemenue 3amau

73

DKOIOTUYECKHE ACIIEKTHI HCITOJIb30BaHMUS
TEIUIOBBIX JIBHTAaTeleil. TemmoBoe
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl

74

Pemmenne 3amau

75

O0001IeHne 1 cUCTEMAaTH3AIUS 3HAHNUI 110
teme "Tepmonunamuka. TemoBbie
MaIIUHBL"

76

KonTponbHas pabora no teme
"Tepmoannamuka. TenaoBele MalIvHbI"

77

[TapooOpazoBanne 1 KOHICHCAIIHS.
Hcnapenue u kurnenue. Y genbHas TEIIOTa
napooOpa3oBaHHs

78

Hacermennsie u HCHACBIIICHHBIC ITapbI.
KadgecTBeHHas 3aBUCUMOCTh INIOTHOCTH U
JAaBJICHUA HACBIICHHOT'O Iapa OT
TEMIIEPATYPhI, UX HE3ABUCUMOCTD OT
00BéMa HACBIIICHHOTI'O I1apa. 3aBHCHUMOCTh
TEMIICPATYpPhI KUIICHHUA OT JaBJICHU B
KUIKOCTHN

79

BrnaxHocTh Bo3yxa. AGCONMIOTHAS U
OTHOCUTEIbHAS BIaKHOCTH

80

Pemenue 3amau

81

TBépnoe teno. Kpucrammueckue u
amopdHble Tena. AHU30TPONHS CBOWCTB
KpHUCTAJIJIOB

82

IInaBnenue u KpucTalsin3amnus. YV nenpHas




TertoTa riasienus. Cyomumanus

83

Hedopmaruu TBEpIOTO Tena. PacTskeHue
u cxarue. Casur. Moayns FOnra. Ilpenen

yIpyrux aehopMariuii

84

TermoBoe pacmmpeHue KUIKOCTEN U
TBépI[I)IX TCII. AHFapMOHI/ISM TCIIJIOBBIX
KoJIeOaHUI YacTHUIl BEIIeCTBA

85

[IpeoGpa3oBanue s3Hepruu B pazoBbIX
nepexojax

86

VYpaBHeHue TEIIOBOro OanaHca

87

Pemenue 3agau

88

[ToBepxHocTHOE HaTshxeHHe. KanusipHbie
aBJeHus. J{aBieHue moj CKpUBJICHHON
MOBEPXHOCTHIO KUJIKOCTH. Dopmyna
Jlannaca

89

O0001IeHne U cucTeEMaTU3aLMs 3HAHUI 11O
Teme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBbIe Iepexoabl"”

90

KontponbHas padoTa o Teme "ArperaTHbie
cocTosiHus BemecTBa. Pa3oBbie Mepexo bl

91

DJIeKTpu3aIus Tejl U €€ MpOsSBICHUS.
DnekTpudeckuil 3apsa. /IBa Buaa
ANEKTPUUECKUX 3apsaoB. [I[poBoagHuKH,
JTURJIEKTPUKHU U TTOJTYIPOBOIHUKHI

92

OneMEHTApHBIN MEKTPUUYECKUI 3apsil.
3aKOH COXpaHEHMsI IEKTPUUECKOTO 3apsiia

93

Bzaumopericteue 3apsanoB. Toueunsie
3apsasl. 3akoH Kynona




94

Pemenue 3amau

95

Dnekrpuyeckoe nosie. Ero neiictBue Ha
MEKTPUICCKHUE 3aAPSIIbI

96

Hanpsxk€HHOCTB 3JIEKTPUYECKOTO TOJIS.
[TpoOubIit 3apsia. JIuauM HANPsSHKEHHOCTH
aneKkTpudeckoro nois. OJHOpoIHOE
ANEKTPUYECKOE T0JIe

97

[ToTeHIMamTbHOCTH ANIEKTPOCTATUIECKOTO
nois. Pa3HoCTh MOTEHIIMAIOB U
HaIpsOKEHUE

98

[TorenumansHast 3HEPTUs 3apsaa B
3NEKTpOCcTaTHYeCcKOM rnoJe. [lorennnan
3JIEKTPOCTATUYECKOTO TOJIS

99

CBs13b HaNPSLKEHHOCTH TOJIA U PA3HOCTH
MOTEHIIMAJIOB JUISl 3JIEKTPOCTATHYECKOTO
oJIs

100

[TpuHIUIT CYTIEPIIO3UITUH DIIEKTPUUECKUX
noJieu

101

Pemrenue 3agau

102

[Tone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsKEHHOU chepbl

103

ITosie paBHOMEPHO 3apsHKEHHOTO 10 00BEMY
mrapa. [loyie paBHOMEPHO 3apsKEHHOM
OECKOHEYHOH IUIOCKOCTH

104

HpOBO,[[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.
YcaoBue paBHOBCCHUSA 3apsAa0B

105

I[I/IBJ'ICKTPI/IKI/I " NOJYIIPOBOJHUKU B
QJICKTPOCTATUYCCKOM II0JIC




Konpnencarop. D1nekTpoéMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTH TIOCKOTO
KOHJIEHCaTopa

107 [TapannenbHoe coeMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COEAMHEHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOr0 KOHAEHcaTopa

110 Pemrenue 3amau

111 JIBMKEHHE 3apsyKEHHOM 4acTUIBI B
OJTHOPOJTHOM 3JICKTPHYECKOM TIOJIe

112 Pemrenue 3amay

113 O06001IeHne U cucTeEMaTU3aLMs 3HAHUI 110
Teme "DnekTpuueckoe mnoie"

114 KonTtponbHas padoTa o Teme
"Onexrpuueckoe noie"
Cuina toka. [TocTossHHBIN TOK. Y CIOBUSA

115 CYIIIECTBOBAHUS TTOCTOSTHHOTO
ANEKTPUYECKOTO TOKa

116 Ucrounuku toka. Hanpsbxenue u 3/1C

117 3akon OMa Juid ydacTKa Lenu.
DNEeKTPUUECKOE COMPOTUBIICHHUE
3aBUCHUMOCTB COIPOTUBIIEHUS OTHOPOTHOTO

118 MPOBOJIHHUKA OT €r0 JJUHBI U IUIOIIA N
MOTIEPEYHOTO CEYCHHUS

119 VYaenpHOE COMPOTUBIICHHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarensHOE, TapauieaIbHOE,

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB




Pacuér pa3BeTBIEHHBIX JIEKTPUYECKUX

121 1
nenei. [IpaBuna Kupxroda

122 Pemtenue 3amau 1

123 PaGota anekTpudyeckoro Toka. 3aKoH 1
Hxoyna —Jlenua

124 Pemrenue 3amau 1
MOIIHOCTH 3JIEKTPUYECKOTO TOKA.

eIUI0Basi MOIIHOCTD, BbIEIsIeMast Ha

125 T , 1
pesuctope

126 Pemienne 3amau 1

197 O/JIC u BHyTpeHHEE CONIPOTUBIICHHE 1
WCTOYHHUKA TOKa

128 3akon OMa Jy1si IOJTHOM (3aMKHYTOM ) 1
AIEKTPUYECKOH LTI

129 Pemtenue 3amay 1

130 MOIIHOCTh UCTOYHHUKA TOKA 1

131 KopoTkoe 3ambikanme 1

132 KonneHcarop B 11enu moCTOSHHOTO TOKa 1

133 Pemenue 3amay 1

134 Permrenue 3amau mo reme "IlocToSIHHBIN 1
3JIEKTPUYECKUN TOK"

135 Pemenne 3amau no teme "IlocTosTHHBII 1
ANEKTPUYECKUH TOK"

136 Pemenne 3amau no teme "IlocTosTHHBII 1
ANEKTPUUECKUH TOK"

137 O0001Ienre U cUCTEMAaTH3AIMs 3HAHUH 110 1

teme "[10CTOSHHBIN 27eKTpUUECKUI TOK"




138

KonTtposneHas paboTa o teme
"IIoCTOSIHHBIN 37€KTpUUYECKUHM TOK"

139

DNeKTpuYecKasi IPOBOIUMOCTh Pa3IMYHBIX
BEIIECTB. DJIEKTPHUYECKHI TOK B METAJLIAX.
CBepXnpoBOIUMOCTb

140

DneKTpUUYECKUi TOK B pacTBOpax U
pacmiaBax 3JeKTpoiauToB. 3akoHbl dapanes
JUTSL DIIEKTPOJIN3a

141

DJIEKTpUYECKH TOK B razax. [lnazma

142

DIEKTPUYECKHUN TOK B BAKyyMe.
Bakyymubie npu0opbl

143

DIEKTPUYECKUN TOK B MOJYIIPOBOJHUKAX

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

DU3NYECKUH TPAKTUKYM 10 TEME
"M3MmepeHue Cuiibl TOKa U HaMpsHKEHUS B
L[ENU TIOCTOSTHHOTO TOKA MPY MOMOIIH
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
npuOopoB" win "3HAKOMCTBO ¢ IU(PPOBOH
naboparopuei no ¢puzuke. [Ipumepsl
u3MepeHus: (GU3NYECKUX BETUYHH MIPH
MOMOIIY KOMITbIOTEPHBIX JaTYHKOB"

146

Ou3nyecKuil MPaKTUKYM TI0 TeMe
"N3yueHrne HepaBHOMEPHOTO ABUKEHUS C
LETIBIO ONPEAENICHUsS] MTHOBEHHO
ckopoctH"

147

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHUs Ipu
MIPSIMOJIMHENTHOM PaBHOYCKOPEHHOM




NBMOKEHUHU 110 HAKJIOHHOM IVIOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpEMEHHU MPU PABHOYCKOPEHHOM
IBIOKeHUN"

148

PuU3NYECKUH IPAKTUKYM 110 TEME
"U3mepenue yckopeHusi CBOOOHOTO
nageHus" win "M3ydeHue ABUxKEHU Tena,
OpOIIEHHOTO0 TOPU30HTAIBHO"

149

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3ydyeHune NBUKEHUS Tella O OKPYKHOCTH
C MTOCTOSIHHOM 1O MOJTYJIFO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHHs KOHUYECKOr0 MasiTHUKA OT €ro
napameTpoB"

150

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHune paBHOICUCTBYIONIEH CHUIIBI
MIpH IBIKEHUU OpyCcKa M0 HAKIOHHOM
mwrockoctu" win "[IpoBepka runoTe3bl o
HE3aBHCHUMOCTH BPEMEHU JABMKEHUS Opycka
10 HAKJIOHHOM TJIOCKOCTH Ha 33aJJaHHOE
paccTosiHue OT ero Maccol"”

151

Ou3nyecKuil MPakTUKYM 10 TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YOPYTOCTH, BOSHUKAIOIINX B MIPYKUHE U
PEe3UHOBOM 00pa3sle, oT ux aepopmanuu’
nnu "M3yueHne IBUKEHUSI CUCTEMBI Te,
CBSI3aHHBIX HUTbHIO, IEPEKUHYTON Yepe3
JIErKui 6J10K"

152

Du3N4EeCKUN IPAKTUKYM I10 TEME




"N3mepenune ko3 duiimenTa TpeHus mno
BEJIMYUHE YIIIOBOTO KOA(PHIIHEHTA
3aBucumoctu Frp(N)" wim "HUccnenoBanue
JBYKEHUS OpycKa 110 HaKJIOHHOM
IJIOCKOCTH C NEPEMEHHBIM KOAIPPUIIUEHTOM
TpeHus" wnu "VM3yueHue 1BUKEHUS Tpy3a
Ha Bajly Cc TpeHUeM"

153

@uU3NYECKU IPAKTUKYM I10 TEME
"NccnenoBanue yciuoBH paBHOBECHS
TBEPAOTO TeNa, UMEIOIIEro OCh BpaleHus"
niy "KoHCTpyrpoBaHue KPOHIITEHHOB U
pacu€r cwi ynpyroctu" nnu "M3yuenne
YCTOWYMBOCTH TBEPAOTO TEJIA, UIMEIOIIETO
IJI01ab ONOPHI"

154

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepeHune nMmmysbca Tesa mno
TOpMO3HOMY IyTH" niu "M3mepenue cuiibl
TATH, CKOPOCTU MOJIENIN AJIEKTPOMOOUIIS U
MOIIHOCTH cuiibl TATK" niu "CpaBHEHUE
W3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunel" win "HUccnenoBanue coxpaHeHuUs
HMITYJIbCA MPU YIPYTOM B3aUMOJIEHCTBUU"
unu "M3MepeHre KHHETUYECKOU SHEPrun
TENa Mo TOPMO3HOMY ITyTH"

155

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"N3y4ueHne n30TepMUUECKOT0 IIpoLecca
(pexOMEeHIOBAHO HUCIOJIb30BAHNE
udpoBoii 1aboparopun)" wnum "U3yuenue
n30X0pHOTro npouecca” nin "U3yuenune




n3o0apHoro nporecca” mwiu "[IpoBepka
ypaBHEHUsI COCTOSTHUS"

156

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3mepenue yaenbHON TemIoEMKOCTH" UITN
"UccnenoBanue mpoiecca OCThIBaHUS
BemecTBa" unn "MccrnenoBanue
aanabatHoro npouecca” nian "M3yuenue
B3aMMOCBSI3U SHEPTHUH MEKMOJIEKYIISPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATYPHl KUTICHHS
JKuaKocten"

157

®u3N4eCcKUil IPAKTUKYM IO TEME
"N3yueHne 3akOHOMEPHOCTEN HCITapEHUs
xkunkocter" nm "M3Mmepenue ynenbHoi
TEIUIOTHI TUIaBJeHus JibAa" unu "N3yuenue
CBOMCTB HACBHIIIEHHBIX ApPOB' WU
"U3mepenue abCOMOTHON BIAXXKHOCTH
BO3/1yXa U OLIEHKa MaccChl [1apoB B
nomenieHun". Msmepenue kodddunmreHta
ITOBEPXHOCTHOI'O HATSKEHUS

158

dusnueckuil MpakTUKYM 10 TeEMe
"HaOnroneHnue npeBpalieHus SHepruu
3apsHDKEHHOTO KOHJIGHCATOPa B SHEPrUI0
n3inydyeHus ceeroauona’ wiu "M3ydyenue
IIPOTEKAHMSI TOKA B LIETH, COEpKaIEN
koHJeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHLIUAIOB (HANPSDKEHUs) TIPH
MIOCJIEOBATEILHOM COEIMHEHUT
KOHJIEHCAaTOpOB"

159

Du3N4EeCKUi PAKTUKYM I10 TEME




"WccnenoBanue CMEIIAHHOTO COCAUHCHUS
pesuctopoB" wiu "M3Mepenue yeabHOro
CONPOTUBIIEHUS IPOBOJHUKOB" WK
"WccnenoBanyue 3aBUCHMOCTH CHIIBI TOKA OT
HaIPsHKEHUS JUTs1 JIaMITbl HaKaJIiBaHUs "

160

®uU3NYECKUI IPAKTUKYM I10 TEME
"Habnronenue anexrponuza" uim
"N3mepenue 3apsiia 0AHOBAJIEHTHOIO HOHA"
niu "HccnenoBanue 3aBUCUMOCTH
COMPOTHBIIEHUSI TEPMOPE3UCTOPA OT
temneparypsl" win "CHATHE BOJIBT-
aMIIEpHOM XapaKTEpUCTUKH auonaa"

161

Peseprubiit ypok. O6001eHNE 1
cUCTeMaTH3allusl 3HaHU 10 TeMe
"Kunematuka"

162

PeseprubIit ypok. O6001eHNE 1
CUCTeMaTH3alusl 3HAaHU 110 TeMe
"Jlmnamuka"

163

PeseprubIit ypok. O6001IeHNE 1
cucTeMarusanus 3HaHui mo teme "CraTuka
TBEpAOro Tema"

164

PesepBusiit ypok. O600mIeHE U
CUCTEMAaTHU3aIHsA 3HaHUH 110 TeMe "3aKOHEBI
COXpaHEHUs B MeXaHUKe"

165

PesepBHrlit ypok. O600IeHE U
cucreMatu3anys 3Haduii mo teMe "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKOU Teopun”

166

PesepBHriit ypok. O600IIeHE U
crcTeMaTH3aIlHs 3HAHUI 110 TEME




"TepmoauHamuka. TenaoBbie MalIUHbI"

167

PesepBHsIit ypok. O600IICHNE 1
CHCTEMaTH3alHs 3HAaHUH 110 TEME
"ArperaTHble COCTOSIHHSI BELLIECTBA.
®dazoBble Iepexoan"

168

PesepBubiit ypok. O60011eHNE 1
CUucremMatTu3anus 3HAHUH 110 TEME
"DnexTpuueckoe mojue"

169

Peseprubrit ypok. O6001eHNE 1
cUCTEeMaTH3alMsl 3HaHUH 110 TeMe
"[ToCTOSHHBIN 3JIEKTPUYECKHUM TOK"

170

Peseprubrit ypok. O6001eHNE 1
cucTtemMaTu3anus 3HaHuil o reme "Toku B
pa3IM4HBIX cpenax"

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3ydeHnusi | oOpa3zoBaTesibHbIE
padoTsI padoTbI pecypeE!
BzaumopelicTBre HOCTOSHHBIX MATHUTOB U
1 MIPOBOJTHUKOB C TOKOM. MarHutHoe mozJie. 1
I'unore3a Ammnepa
Bektop marauTHOM uHAyKIWU. [TpuHImn
2 CYNEPHO3UIMHA MATHUTHBIX NoJie. JInnun 1
MAarHUTHOW MHIYKIIUH
3 MarauTHO€ 10Jie MPOBOIHUKA C TOKOM. 1
OnbIT Opcrena
Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb
5 Pemtenue 3amay 1
6 [Ipumenenue 3akoHa Amriepa. 1
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI
Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBIKEeHHE 3apsOKCHHOW YacCTHUIIbI B 1
OJHOPOJTHOM MAarHUTHOM TI0JI€
Pemenue 3amau
Pa6ora cunel Jlopenia
10 Pemenue 3amau
1 MarsuTtHoe 1oJie B BEIIIECTBE. 1
deppoMarHeTuKu, napa- U 1uaMarHeTuKu
12 OcHoBHBIE CBOMCTBa PepPOMArHETUKOB. 1

[Tpumenenue peppoMarHeTUKOB




13

Pemrenue 3agau mo reme "MarautHoe 1ose"

14 Pemenne 3agau o reme "MarautHoe noJie"

15 SIBneHue ANEKTPOMArHUTHON MHIYKIIUH.
[ToTok BekTOpa MarHUTHOM MHIYKLIIMHU

16 OC unaykuuu

17 3aKOH AEKTPOMATrHUTHON UHIYKIIUH
®dapanes

18 Buxpeoe anektpuueckoe nose. Toku @yko

19 OJIC MHAYKIMH B IBUOKYIIAXCS
MIPOBOTHUKAX

20 Pemrenue 3amay

21 [IpaBuso Jlenma

99 NupyktuBHOCTH. Karynika "HIYKTUBHOCTH
B IIENH ITOCTOSTHHOI'O TOKa

23 SBnenne camounaykiuu. IJ1C
CaMOMWHTYKITUH

24 DHeprust MarHUTHOTO TIOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T0JIE

25 Pemenue 3amay

26 O0o001Ienre U cucTeMaTH3aIis 3HAHUH 110
Teme "DIeKTpoauHaMuKa"

97 KonTpomnsHas pabota o teme
"OnexTpoauHamuka"

08 Konebarenpuas cuctema. CBOOOIHBIE
konebanus. 'apMoHnUYecKkue KoneOaHus

29 KunemaTtnueckoe n JHHAMHUYECKOE

OIIMCAaHME KOJICOATEIbHBIX JBHKCHUH




DHepreTudeckoe onucanue. BoiBos
JUHAMHUYCCKOI'O OITMCAaHUA FapMOHI/I‘-IGCKI/IX

30 KOJIeOaHUI U3 WX SHEPTEeTHICCKOTO U
KHHEMATHYECKOTO OIHUCAHMS

31 Ammutyna u ¢aza Koyebanui
[lepuon u yactora kosiebanuii. [lepron
MaJbIX CBOOOIHBIX KOJICOaHMIt

32 MaTeMaThudeckoro masitHuka. [lepuos
CBOOOJHBIX KOJIEOAHUN IPY’KUHHOTO
MasiTHHKA

33 3aryxaromue kojaebanus. BeiHyX1eHHbIE
Konebanus. Pe3onanc

34 ABTOKOJICOaHUS

35 Pemtenue 3amay

36 Ypoxk-koupepennus "MexaHnueckue
KoJIeOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O00011eHne U cucTeEMaTU3aLMs 3HAHUI 110
TeMme "Mexanndeckue Kojieoanus"

38 DIIeKTPOMAarHUTHBIE KOJICOaHUsI.
KonebarenbHbli KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTY/IBI

39 3apsia KOHJIEHCATOpa C aMITUTYAON CUIIbI
TOKa B K0JIEOATETFHOM KOHTYpE

40 3aKOH COXpaHEHUsI SHEPTUHU B UACaTHHOM
KoJiebaTeTbHOM KOHTYpE
3aryxarIue eKTPOMarHuTHbIC

41 Kose6aHus. BeiHyXeHHbIE

QJICKTPOMAIrHUTHBIC KoJIeOaHMs




[Tepemennsblii TOK. Pe3uctop u KoHAEHCATOP

42 B IIETIM IEPEMEHHOTO TOKa

43 Karyika vHIyKTHBHOCTH B IIETTH
MIEPEMEHHOTO TOKa

44 3axoH Oma Juis 31EeKTPUYECKO Lienu
MIEPEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JICVCTBYIOIIEE 3HAUCHUE
CWJIBI TOKA W HANIPSDKEHUS

46 Pe3onanc B anekTpuveckoi menu

47 Pemenue 3agau
WneansHbiif Tpancdopmatop.

48 [IpousBoicTBO, IEpenaya U MOTpeOICHHE
AIEKTPUUECKON SHEPTUU
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anektposneprun. KynpTypa ucnonb3oBanus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemtenue 3amay

59 O06o001eHne u cucTeMaTu3alus 3HaHu| 1o
Teme "DIeKTpOMarHuTHbIE KosieOanus "

53 MexaHn4yecKue BOJIHBI. XapaKTepUCTUKU
MEXaHUYECKUX BOIH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKHU 3BYyKa

56 Nudpas3syk u ynpTpassyk. [llymoBoe

3arpsA3HCHUC Opr)KaIOH_Ieﬁ Cpcabl




57

Pemenue 3amau

58

3JICKTpOMElFHHTHBI€ BOJIHBI. I/I3J1yquHe
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH

60

[IIkaJia 3€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3I1eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHIATIB PaTIUOCBSI3U U TEICBUACHHUS.
Paanonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN Cpeibl

62

KonTtponsnas padota o teme "Konebanwus
Y BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBETa

64

Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEIHOTO PacpoCTpaHEHHsI CBETa

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkaio

66

[Ipenomiienne cBeTa. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTeb NpeIoMIICHUS.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpPAKEHUS

67

Pemenne 3amaq Ha MMPUMCECHCHUC 3aKOHOB
OTPAKCHUS U ITPECIIOMJICHUSA CBCTA

68

Xon yder B mpusMe. Jlucnepceus cBera.
CnoxHbIl cocTaB Oenoro ceera. Llper




JInn3el. POKYCHOE PACCTOSIHUE U

09 OTITUYECKAs CHJIA JTMH3BI

70 [Toctpoenue n300paskeHMit B IMH3aX U UX
cucTteMax. YBEIUYEHUE JINH3bI
Pemenue 3agau Ha nocTtpoeHue

71 n300pakeHUH, OTyYaeMbIX C IIOMOIIIBIO
JIUH3

72 ['ma3 xak ontuyeckas cucrema

73 Pemenwue 3amau. [Ipeaens MpUMEHHMOCTH
reOMETPUYECKON OTITUKHU

74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS

75 Hucnepcus cBeta

76 Hurepdepennus cBeta

77 KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaOJI0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay

79 [Ipumenenne natephepeHIun

80 Judpakuus cBeTa

81 JudpakuronHas pemeéTka. Y cloBue
HaOII0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Pemenue 3amay

83 [TonepeyHOCTH CBETOBBIX BOJH.
[Tonsipuzanus cBera

84 Pemenue 3amau

85 CBeTOoBBI€ SIBIIEHUS B IPUPOJIE

86 O06o01eHne u cucTeMaru3alus 3HaHu| 10

teme "OnTuka"




87 KonTtponsHas padota no teme «OnTHKa» 1
I'paHuIIBI TPUMEHUMOCTH KJIACCHYECKOU

88 MEXaHUKH. 3aKOHBI 3JICKTPOIMHAMUKH U 1
MIPUHIIAI OTHOCUTEIIEHOCTH

89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[TpeobpazoBanus Jlopenna. Ycnoue

90 npudMHHOCTH. OTHOCHUTEIEHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe ICHUE BPEMEHH U
COKpAIIIeHUE JUTHHBI

01 OHeprusi ¥ UMITYJIbC PEISITUBUCTCKOU 1
YaCTHULIbI

92 CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM 1
PETMATUBUCTCKON YaCTHUILIbI. DHEPTUs TOKOS

93 PaBHOBecHOE TETUIOBOE M3TyYEHUE 1

94 3akoH cMelenus Buna 1

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

96 DHeprus U uMNyibc GpoToHa 1

97 ®otoaddext. OnbiTel A. I'. CTonerona. 1
3akonbl pororddexra

08 VYpaBuenue DitHiTeitHa 17151 poTodPdexTa. 1
"Kpachas rpanuna” gotosdpdexra

99 JHaBnenue cera. OnbiTel [1. H. JlebeneBa

100 BosiHOBBIE CBOICTBA YacTHI] 1
Bounnsl e bpoiins. JlnmuHa BOJHBL 1€

101 Bpoiins u pa3mepsl 00J1aCTH JOKAIU3AUN 1

,I[BH)KymefIc&I YaCTHUIIbI




102

KopryckyssipHO-BOIHOBOM yallu3m

103 Judpakus 37eKTPOHOB Ha KPUCTAIIIAX
Crienurka u3MepeHnuid B MUKPOMUPE.

104 CooTHoIIEHHs HEOTIPEACIIEHHOCTE!
Ieiizenbepra

105 Pemenne rpaduyeckux 3ama4q

106 Pemenue pacu€THBIX 33129
Kontponbhas padoTa no temam: "OCHOBBI

107 CTO", "KopmyckyasipHO-BOJTHOBOI
nyansm"

108 OTMBITHI 11O UCCIIEIOBAHHIO CTPOCHHUS aToMa.
[Tnanerapnas moaens aroma Pesepdopna

109 [Toctynater bopa

110 Buppsl cniektpoB. CrieKTp YpOBHEHM SHEPTrUU
aToMa BOAOpoIa

111 CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYCHHE
cBeTa

112 Jlazep
Hyxnonnas monens siapa ['eiizenOepra-

113 HBanenko. 3apsig 1 MacCOBOE YKCIIO Siapa.
H3otonsl. PainoakTMBHOCTH
3aKkoH paJMoakTUBHOro pacmnana. CpoiicTBa

114 HMOHU3UPYIOUIEro U3IydeHus. BrnusHue
PaMOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
Jo3umerpus
DHeprusi CBSA31 HYKJIOHOB B sizipe. SepHbie

115 cuiibl. JleexT maccel sapa. SnepHbie

peakuuu. SnepHble peakTopsl. [IpoGnemMsr




YIPaBJISIEMOTO TEPMOSIIEPHOIO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHS sIIEPHON
SHEPreTUKU

116

MeTo1bl perucTpalnuy U UCCiaea0BaHUs
3JIEMEHTApHbIX yacTull. OyHaMEHTaIbHbIE
B3aMMOJEHCTBUA. baproHbl, ME30HBI U
nentonsl. [Ipeacrasnenue o CtanaapTHOM
Mozenu. KBapk-TinrooHHas MOJENb afpOHOB

117

®wusuka 3a npeaenamu CtanaapTHON
Mozenu. TéMHas Matepust U TEMHAs
sHeprus. EnuncTBO prusmueckoit kapTHUHBI
MHpa

118

DTanbl pa3BUTUSA ACTPOHOMUHU. 3HAYECHHUE
aCTPOHOMUHU

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
00BSICHEHUS TPUPOIBI KOCMHYECKHIX
00BEeKTOB. MeTO/IbI aCTPOHOMHYECKHX
HUCCIIEIOBAHUI

120

COBpeMeHHHC OIITHUYECCKHUEC TCIICCKOIIbI,
PadUuOTCIICCKOIIbI, BHeaTMOC(i)CpHaH
ACTpOHOMUSA

121

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

122

Conueunas cuctema. Connre. ConHeunas
akTUBHOCTb. McTounuk sueprun CosHIa u
3BE3N

123

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




CBETUMOCTB"

124

3BC3I[I)I TJIaBHOM ITOCIICA0BATCIIbHOCTH

125

Buyrpennee ctpoenue 38E31. COBpeMeHHbIE
MPEJICTABICHUS O MTPOUCXOKICHUHU U
spomorun CoHIa ¥ 3BE3/. DTalkbl >KU3HU
3BE3]

126

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

127

Bcenennas. Pacmpenne Beenennoit. 3akon
Xab06ma. Teopust bonbiioro B3peiBa.
PenukToBO€ H3nydeHue

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

129

Hepewménnpie npoOieMbl acTpOHOMUU

130

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanre MariuTHOT'O I10JI
MOCTOSHHBIX MarHUTOB" MJIN
"UccneqoBaHue CBOMCTB
dheppomaruerukoB" unu "HMccnenoBanue
NEMCTBHS MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue cuiibl AMnepa” nnm "HM3ydenne
3aBUCHUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA"
nnu "OnpeneneHne MarHUTHOM UHIYKIIUU
Ha OCHOBE U3MEpeHUs cuibl Amnepa”

132

Du3N4EeCKUH IPAKTUKYM I10 TEME
"HccenoBanue IBICHUS




JIEKTPOMArHUTHOM MHIAYKIMU" WIn
"OnpeneneHne HHIYKIUU BUXPEBOTO
MarHuTHOTO noJjs"

133

PuU3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue sBICHUS CAMOUHIYKIIUN"
nin "COopka MOAENH 3JIEKTPOMAarHUTHOTO
reHeparopa"

134

®uU3NYECKUI IPAKTUKYM I10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJieOaHUN HUTSHOTO U IPYKUHHOTO
MAasiTHUKOB"

135

®u3NYeCcKUil IPAKTUKYM IO TEME
"[IpeoOpazoBanue SHEPTUU B IPYKUHHOM
MasTHHUKE"

136

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

137

dusnueckuil NpakTUKYM 10 TeEMe
"N3yueHnue napaMeTpoB 3BYKOBOU BOJIHBI"

138

Du3NYEeCKUN PAKTUKYM I10 TEME
"N3mepenune nokasaTelis MpeloMIICHUS
crexna" win "[lonyyenne n3o6pakeHus B
CHUCTEME U3 IIJIOCKOTO 3epKaja U JIUH3bI"

139

Du3N4EeCKUN IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHMS OT BellecTBa (Ha mpumepe




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

140

PuU3NYEeCKU IPAKTUKYM 110 TEME
"HabOmonenue mudpakiuu, naTepdHEepeHINH
U NoJIIpU3auu ceera”

141

®uU3NYECKU IPAKTUKYM I10 TEME
"Onpenenenyue UMITyJIbCa U SHEPTUU
peNATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsKEHHBIX YaCTHUI] B MAarHUTHOM
nose)"

142

®u3NYeCcKUil IPAKTUKYM IO TEME
"NU3mepenue nocrosinHou [lnanka Ha
OCHOBe HccienoBanus Gororddexra" nim
"HccneqoBanye 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOMO OT HalpsHKeHU"

143

DuU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CeKTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa M U3MEpPEHUE
nocrosiHHOM Punbepra"

144

@u3nyecKuil MPakTUKyM 10 TEME
"UccnenoBanue pajuoakTUBHOTO (hOHA C
HCIIOJIb30BAHUEM JIO3UMETpa" WIIH
"N3ydyenue normomeHus 6era-4acTuil
aIfoMUHHEM"

145

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




OTIpeIeNICHUS TIOJIOKEHUST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOTO MOTYIIAPHS U SIPKHEC
3Bé31p1" min "HalOnroneHus B TEIECKOII
JlyHbl, TUIaHET, TYMAHHOCTEW U 3BE3THBIX
CKOIUIEHUI"

146

O0o001Ienre ¥ cucTeMaTH3ays 3SHAHWH.
Ponb ¢pusuku u actpoHoMUU B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMANIHOM M ATUYECKOM cepax
JIeITEILHOCTH YeJIoBeKa

147

OO6o01menne u cucTeMaTu3alus 3HaHH.
Ponb u MecTo pu3HKM U acTpOHOMUHM B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

148

O0001IeHne U cUCcTEMATU3ALNS 3HAHUN.
Ponb ¢pusmdeckoit Teopuu B GopMUpOBaHUHI
MpEeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUYECKON KapTHHBI MHUpa B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUI O PUPOIE

149

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI IO
teme "Kunematuka"

150

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI IO
teme "Kunematuka"

151

O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110
teme "/Ilunamuka"

152

O06o0011eHre U cucTeMaTU3alus 3HAaHUK TI0
teme "Craruka TBEpAoro rena"




153

O06o00meHre U cucTeMaTu3aus 3HaHU| 110
Teme "3aKOHbI COXpaHEHUS B MEXaHuKe"

154

O0600menre u cucTeMaTu3ays 3HaHUN 110
Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON
teopun"

155

O00011eHne U cUCTEMAaTH3AIIUS 3HAHNUI 110
teme "Tepmonunamuka. TemnaoBbie
MaIIuHe"

156

O0001IeHne 1 cucTeMaTU3aIis 3HAHUI 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble IEPEXOBI"

157

O0001IeHne 1 cucTeEMaTU3aIMs 3HAHNUI 110
Teme "DnekTpuueckoe mnosjie"

158

O06001IeHne U cucTeMaTU3alis 3HAHU 110
teme "TIoCTOSTHHBIN ANeKTPUYECKUH TOK"

159

O00011IeHre U cucTEMaTU3aLMs 3HAHUI 110
teme "Toku B pa3nuyHbIX cpegax"

160

O00011IeHre U cUcTEMaTU3aLMs 3HAHUI 110
teMe "MaruautHoe noJie"

161

PesepBHslit ypok. O600mIeHE U
CHCTEMAaTHU3aIMs 3HAaHUH 10 TEME
"DJIeKTpOMarHuTHas UHIyKIus"

162

PesepBHrlit ypok. O600IeHEe U
CHCTEMATHU3aIMs 3HAHUI 10 TEME
"MexaHndeckue Kojaeoanus"

163

PesepBHrlit ypok. O6o0IIeHNE U
cucTeMaTH3alus 3HaHUH [0 TeMe
"DnekTpoMarHuTHbIEe Kosebanus"




164

PesepBHelii ypok. O600IIeHNE 1
crcTeMaTH3alus 3HaHUH 110 TeMe
"MexaHnYecKue U 3JEKTPOMArHUTHbIE
BOJIHBI"

165

PesepBHeIii ypok. O600IICHNE 1
cucreMaru3aius 3Hanuii mo reme "Onruka"

166

PeseprubIit ypok. O6001eHNEe U
cucreMaru3amnysa 3HaHui 1o teme "OCHOBEI

CTO"

167

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HaHUH 110 TeMe
"KopryckynsipHO-BOJIHOBOM yanu3m"

168

Peseprubrit ypok. O6001IeHNE 1
cucTeMatu3anys 3Hadui mo reMe "duznka
aroma"

169

PeseprubIit ypok. O6001IeHNE 1
cucTeMarusanys 3Hagui o reme "duzuka
ATOMHOTO SApa U JIEMEHTapHBIX YacTuir"

170

PeszepBubIit ypok. O6001IeHNE U
CUCTEeMaTH3allMsl 3HAaHHA 110 TeMe
"DnemeHTHI acTpopu3uKu"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

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

» dusuka, 10 kinace/ KacesinoB B.A., O61iecTBO ¢ orpaHuYeHHON
0TBETCTBEHHOCTHIO «/JPODA»; Akninonepnoe obectBo «M3narenscTBo

«HpOCBeH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET

https://edsoo.ru/ - Tlopran «EauHoe coaep:kaHue 00IIero 0opa3oBaHUs»
https://resh.edu.ru/ «Poccuiickas 2JIeKTpOHHAs IMITKOJIa»
https://uchebnik.mos.ru/catalogue?subject_ids=44 - «MockoBcKast 3JeKTpOHHAs
IIKOJIa

http://school-collection.edu.ru/ - equnas komIekiusa UGPOBBIX
00pa3oBaTeIbHBIX PECYPCOB

https://myschool.edu.ru/ - O6mepoccuiickuii o6pa3oBareabHbINA TOPTAT «MOs
IIKOJIa

http://www.elkin52.narod.ru - «3anuMarenbHast pu3uKa B BOIPOCAX U OTBETAX)»
http://www.ru.convert-me.com/ru - «IHTepaKTUBHBI KOHBEPTEP BEITHUNH)

http://nrc.edu.ru/est/r2 - «Kaprrna mupa coBpeMeHHOM (DH3UKI»



https://prosv.ru/ - UsnatenbctBo «IIpocBeienuney
https://interneturok.ru/ - lomamnss mkona MaTEpHETYpOK
https://videouroki.net/ - Buaeypoku o Bcem TeMam Kypca GU3uKu u

aCTPOHOMMUH.
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