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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3ysibTaTaM OCBOCHMS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeil mporpaMmbl BocnuTaHus W Konmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ deneparuy,  pealu3yIOMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COICPKAHHE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh U3YUECHUSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro IIpolecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4aroU[uXCs.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca ¢uzukud yriayOJaE€HHOTO YPOBHSI MO3BOJIIET Peain30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpo(ecCHOHaTFHOTO O00pa3oBaHUA M0 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme mno Qu3Mke ONpENensioTcs IUIAHUPYEMBIE PEe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOiaéHHoM  ypoBHe). Hayudo-
METO/IOJIOTUYECKON OCHOBOW Il pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpamMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma o pu3nke BKIFOUYALT:

IUIAaHUPYEMBIE pPEe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKEe HMEET NPUMEPHBIM XapakTep M MOXET OBbITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYMX TPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
MPENOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/OB K TMpernojlaBaHuio (U3MKU Ha YriayOJn€HHOM YpPOBHE MpH YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. IkoabHbIN Kypc GU3HKK — cucTeMO0Opa3yromui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW OMNPENEIWIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTHUHBI MUpa oOydaromierocs, B (popMHpOBaHHE YMEHHUI NMPUMEHSATh HAyUHBIN
METO/]I IO3HAHUSI IIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBHUM C HEW Marepuan Kypca (U3UKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopuid. Benymmm B Kypce sBIsSIETCS
(dbopMupOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus NpeAnonaracT HCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKM ¢ pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpagnennocmu. Kypc dusuku yriyOoi€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN H3Yy4YEHHBIX TEOpUM M 3akoHOB. lIpu 3TOM paccmarpuBarorcs Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTMM, a Takke OO0CYX IACHUS
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxona. Jus ¢usuku peanuzanust 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIEro (¢akropa ydeOHoro mpouecca. lns yriayOnaéHHOro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIOIIETO (PpPOHTAJIbHBIE YUYEHMYECKHE ONBITHl MPU HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crocoba peanu3auuyd (GU3MUECKOro TMpakTUKyma. B mepBoMm ciyuae
NPAaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXIOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJSATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon padotamu
IPaKTUKyMa MOHUMAETCS] CaMOCTOSITENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PyKOBOJICTBY CBEPHYTOr0, 000OIIEHHOTO BH/1a O€3 MOIMIAaroBO HHCTPYKLUU.

B nmnporpamme mo ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
7a00paTOPHBIX pabOT M MpaKTUKyMa IpPECTaBiICHAa €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMU 00pa30BaTEIbHOrO MpoIecca UCXO0I1 U3 OCOOEHHOCTEW OYPOUYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpioe BHUMaHUE YAENAETCA PEUIEHUI0 PAcYETHBIX M KAuE€CTBEHHBIX
3anay. Ilpu 3TOM AJ1g pacd€THBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 3aJa4d C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbIO, MO3BOJISIONINE TTPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH Kak W3 OJHOIO paszzeiia Kypca, Tak U
WHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3nenioB. [ kayecTBEHHBIX 3a/1a4
IPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeacKa3aHue MPOTEKaHUs
(bu3NYecKuX SBJEHUN U MPOILIECCOB B OKPYXKAIOLIEH KU3HU, TpeOyIolIKne BbIOOpa
buznyecKoil MoAenu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHS Ha YpPOBHE CcpeaHero odiero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabunera. B kaOuHere (U3HKK MOKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B MpOTrpamMme I0
bu3NKe YYECHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaKXXe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMoHCTpauoHHOe 00opyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH M  MPOLIECCOB, JOMIUPHUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 000OpynOBaHHE MJI YYEHUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB U 00€CledrBaeTCsl B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paTopHOTO O0OpPYAOBAaHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(GopMupOBaHHE HHTEpeca M CTPEMJICHUS OO0ydYarolMxcs K HayyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HX HUHTEIUIEKTyaJbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATELCKOrO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(GopMUpOBaHKHE HAYYHOI'O MHPOBO33PEHMS KaK pe3yJibTaTa U3Y4YEHHs OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIB30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymiei
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeeMy 00Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened oOecrednBaeTCsl pelIeHUeM CIEeIyIoMMX 3a7ad B
npouecce U3y4eHus Kypca GU3NKH Ha YpOBHE CpeHEro o01iero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHNHE YMEHUHN NMPUMEHATh TEOPETUUECKUE 3HAHUS IJIs1 OOBSICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIIOCOOOB pEIICHUS] pPA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
buznyeckoil Monesblo, 3a/1ay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
¢uznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCIE 3aaay
WHKXEHEPHOIO XapaKTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEIBHOIO IUIAHHUPOBAHHUS M IPOBEICHHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud HHpOpMaIu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHUE€ YCJIOBUH JI Pa3BUTHS YMEHMH HPOEKTHO-HCCIEAOBATEIbCKOM,
TBOPYECKOM J1€ATENBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodhecCuoHaIbHON AesSTEeNbHOCTH, CBI3aHHOU
¢ (PU3UKOMH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®Dus3Wka» HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
o0pa30oBaHuUs MO CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipenmaraemeiii B mporpamMme 10 (HU3MKE TMepedeHb J1abopaTOpPHBIX U
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupojie. Hayunslii MeTos mo3HaHus u
METO/IbI UCCIEIOBAHUS (PU3NUCCKUX SBIICHUI.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(POBBIC
WU3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYMH  (a0CoNIOTHas W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAasl KUIAKOCTb, WACAIBHBIN Ta3, TOUYCUHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULbl €r0 MPUMEHUMOCTU. Pu3znueckas
TEOPHSL.

Ponb u mecto ¢u3uku B (OPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpA, B PAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3mepeHnue cuiibl TOKa W HANPSOKEHUST B MU TMOCTOSHHOTO TOKa MPH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadboparopueit mo dusuke. [Ipumepsl nsmepeHus
(bU3NYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/la4yil MEXAHHUKHU.

Panuyc-BekTop MaTepuasbHON TOYKHM, €ro MPOEKIUH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

ITepemerienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKHM, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduky.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro mnajaeHus. JIBukeHUe Tena,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS] MaTEepUATIbHON TOYKHU OT BPEMEHU U UX I'paduKu.



KpuBonmHeitHoe  nBUKEHWE. J[BUKEHHME  MaTepuaJbHOM  TOYKHA 11O
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JIBW)KCHUE CHApSANIOB, LIEMHBIE, MIECTEpEHYATBIE W PEMEHHBIE NEpeAayd,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus IpeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriI0BOl CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUN, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C LETbIO ONpEeCHUsS MTHOBEHHOM
CKOPOCTH.

N3mepenue ycKOpeHus MpU NMPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABMXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

N3mepenue YCKOpEHUSI CBOOOJIHOTO MMaJICHUs (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOI TaOOPATOPHH).

W3yyenune nABWKEHHS Tela, OpOIIEHHOTOo Topu3oHTaidbHO. [IpoBepka
TUIOTE3bl O TMPSIMOM MPOMOPLUUOHAIBHOW 3aBUCUMOCTH MEXKIY JaJbHOCTHIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TEA.

N3ydeHne JIBWKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM IO MOJYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEpHOJIa OOpalIeHHs KOHHYECKOTO MasTHHKA
OT €ro mapamMeTpoB.

Tema 2. lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI U OT Teorpaduueckoil IMHPOTHL. J[BUXKeHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, nBuKylierocs c
YCKOPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTDb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGmronenue nBrKEHUs TNl B MHEPIUAIBHBIX 1 HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIONIEH  MOPWIOKEHHBIX K Tely CUI C
MPOM3BEICHUEM MACChHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHHKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUS TEI.

N3mepenune Mmacc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NIOABEME U TAJCHHH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUSI Opycka IIo
HAKJIOHHOM IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasiie, OT UX AchopMaIi.

V3ydyeHne OBHIYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, ICPEKHUHYTOH uepe3
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucHMOCTH Frp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3yuyeHue ABMKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. llocTymarenbHOoe M BpallaTeNnbHOE JBUKEHHE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaumieHus. [lnedo cuibl.
CrnoxxeHue cuil, IPUIIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TskecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

YcroliunBoe, HeycToiuMBOE, O€3pa3InYHOE paBHOBECHUE.

TexHuyeckne yCTpOWCTBA W TEXHOJOTUYECKUE TMPOLECCH: KPOHILITEWH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpalleHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIIAb ONOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynec MaTepuanbHON TOUKH, CHCTEMBI MaTEPUAIBHBIX TOUEK. LleHTp Macc
CUCTEMBbI MaTepuaIbHbIX TOUeK. Teopema o0 JBUKEHUHU LIEHTpa Macc.

NMnynbe CUITbI U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT ummynbca MarepuanbHOu TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IIEHTPAJIbHBIX MOJISX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkKU. Teopema 00 H3MEHEHHH
KMHETUYECKOW SHEPTUU MATEPUAIBHOW TOUKH.



[loTeHUMaIbHBIE W HENOTEHUMAJIbHbIE CHIBL. [loTeHIMANbHAS HHEPTHUS.
[ToTeHmmanbHas sHeprust ynpyro nehopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Teja B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHinumanpHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO Iapa (BHYTpH U BHE miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThsi KOCMHUYECKAsE CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPTUU.

VYupyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHne bepHymu s MACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKOW SHEPTHH.

TexHuyeckue ycTpoucTBa M TEXHOJIOTMYECKHE MPOILIECCHI: JBHKEHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIM MHCTOJET, THUPOCKOM, (PUIYypHOE KaTaHHUE Ha
KOHbKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

M3mepenrie MOITHOCTH CHJIBI.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHUN PabOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTH M CHIIBI yIIPYTOCTH.

CoxpaHeHue SHEpTruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanre COXpaHEHHs] UMITYJIbCA ITPU YIIPYTOM B3aUMOJIEHCTBHH.

N3mepeHrie KHHETUYECKOM SHEPTUH Tella IO TOPMO3HOMY MTYTH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMAILHON DHEPTUH MPYKUHBI ¢ paOOTOM CHIIBI
TPEHUSI.

Omnpenenenne pabOTHI CWIIBI TPEHHS TPH NBIKCHHUHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIEC TIOJOXKEHHUS MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBmxkeHue. Xapaxkrtep
JBW)KCHUST M B3aMMOJICHCTBUSI YaCTHUI] BellecTBa. Molenum CTpOEHHs Tra3oB,
KUAKOCTEH M TBEPABIX Ted U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX



mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mmepenus. Illkama
temneparyp Llenscust.

Mogenp ueanbHOTrO ra3a B MOJEKYJAPHO-KHHETUUECKOM TEOPUU: YaCTHUIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJeaJbHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3pb  MEXIy JaBJICHUEM M CPEIHEH  KHUHETUYECKOW  SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEeMIIEpaTyphbl TEPMOJIMHAMUYECKON CUCTEMBI CO CpeTHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Hemoncmpauuu.

Mopaenu IBUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEeHE MEXTy ropsUueii U XOJI0THOM BOJIOM.

N3yueHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJOBAHO HCIOJIb30BAHHE
1 poBoit 1aboparopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEIHHE 3HAYEHHS BEIUYMH, ONMMUCHIBAIOIINX
€€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHaMuku. (CamMonpoOM3BOJIbHAs — peJlaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wuaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMa YpaBHEHHI:
ypaBHeHHe MenpaeneeBa—KianepoHa W BbIpaXEHUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npouecca Ha pV-auarpamme.

Temonepenaua  kKak  cnoco0  M3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmnmo€MKOCTh Tenma. YaenbHas W MOJISIpHAs
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. YenbHas TeIIoTa CropaHus
toruBa. Pacuér KkoauuecTBa TemiuoThl mnpu  Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kommuectso
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

BTopoii 3akOH TEpPMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: 4Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOJIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEpPMOJMHAMUKHM i1  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO IepeJaTh TEIIOTY OT O0Jiee XO0JIOJHOTO Tena K 0ojee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukn Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHUYecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTWIH3ALUs «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHsl OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

W3menenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3ayuiHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIEPATYPhbl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcanus. VcmapeHue W KureHue. Y JenbHas
TEIJIOTa MapooOpa3oBaHUs.

Haceimiennele ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBHCUMOCTH
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne u Kpuctaiums3auusa. Y JIEJIbHAas TEIIOTAa IUIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Caur. Moaynas FOHra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe pacimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEepTrUn B (Pa30BbIX MMEPEXOIaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTtHOe HaTspKeHHE. Ko3(phUIUMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHn4eckrue yCTpOWCTBA UM TEXHOJIOTHUYECKHE TMPOLECCHL:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMnBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUs.

Mopenu HEHbBFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIIaXKHOCTH BO3/AyXa M OLIGHKa Macchl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBaHne 3aBUCUMOCTH  JAedopMalMi pPE3MHOBOrO oOpasma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOJIHHUKHU.
OneMEeHTapHbId JJIEKTPUYECKU 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTrO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3apsIbl.

Hampsixk€HHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH JIEKTPUUECKOT0 N0JIs1. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh MOTEHLHMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuMan 31eKTPOCTaTUYECKOrO NoJisd. CBA3b HANPSXKEHHOCTH TMOJS U Pa3HOCTH
MOTEHIUAJIOB I 3JIEKTPOCTATUYECKOrOo ToJis (KaKk OJHOPOAHOTO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. Ilose paBHOMEpPHO 3apsKEHHOU
OecKOHEYHOW TUIOCKOCTU. KapTuHBI JHHWI HANpsHKEHHOCTH OSTUX TOJEH W
HKBUMOTEHIIUAIIbHBIX IOBEPXHOCTEH.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruueckas
IIPOHULIAEMOCTb BELIECTBA.



Konpencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TIOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

Y CTpOUCTBO U PUHIKII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAIA
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuina toka. [TocTosiHHBIN TOK.

VYciloBus CymecTBOBaHUSI MOCTOSSHHOTO JJIEKTPUYECKOTO TOoKa. MICTOUYHMKH
toka. Hanpsixkenue U u 9J1C E.

3akoH OMa U1 ydacTKa LEMu.

DJIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COINPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enbHOE CONMPOTUBIIEHUE BENIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BBbIAENSEMas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHMKAa ToKa. 3akoH Owma s
MOJHOM (3aMKHYTOM) OJJICKTPUYECKOW I1enmu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Hemoncmpauyuu.

W3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJI1 PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBJIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0bl coennHeHnss UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HUCTOYHHKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOr0 CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

YBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/[C raabBaHMYECKOro 3JEMEHTA OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHMKA TOKa
OT CUJIBI TOKA B LICTIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIEKTpUYECKAasi  MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MIPOBOANUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTbh COINPOTUBIECHUS METAIOB OT
TemiiepaTypbl. CBEpXIpOBOAUMOCTb.



DJIEKTPUYECKHI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOBOTHUKMY. CoOcTBeHHass U MpPUMECHasT  IPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoia. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAs TUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsaHble
JaMmIbl, JJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITIJIABKA aJTFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB 3JIEKTPOIHUTOB.

3akoHbl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenne amexTpoimsa.

W3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3UCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKU THO/IA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U [IUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYUH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax  «YUEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSI C YUETOM COJIEP KATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHUKH, OMOJIOTHUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie noHaAmMuUA, C6A3AHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HanuA: SBJICHUE, HAy4YHBIH (akT, TUIOTe3a, (PU3nMvecKas BeIWYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I poBas 1adopaTopusi.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOoa, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 X MPOEKIINU HA OCH KOOPJIUHAT, CIIOKEHNE BEKTOPOB.

Bbuonocusa: mexanuveckoe JABUXEHHUE B KUBOU npupone, nuddysus, ocMmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOECHUE aTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIYyYEeHUE HAHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUJKUE KPUCTAIUIbI, JIEKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JBUKEHUW C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYrHE€), JBUraTellb BHYTPEHHETO
cropanusi, mapoasi TypOUHa, OBITOBOM XOJOJWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KIIACC

Paznen 4. DiekTpoanHamMuka.

Tema 4. Maznummnoe none.

BzauMmonaelcTBHE MNOCTOSHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarmuTHOM wuWHAyKuuu. I[IpuHuomn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO IPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

MaruauTHoe 1oje B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTHUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO IPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

Jevictre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBMKeHUs My4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB eppOMarHeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKYy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW UHAYKIIUU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SIBeHne ANEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTrymika HWHAYKTUBHOCTH B II€NM IOCTOSHHOTO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU/I, 3alUTa OT JIEKTPU3ALMU TEJl MPU ABUKEHUH B MArHUTHOM T10JIE
3eMuIH.

Hemoncmpauuu.

HabGmronenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

UccnenoBanne 3aBucumoctd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



ITIpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd DJ{C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUS MEXaHHYeCKoW 3Hepruu). BeiBoa
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

AmMmutyna u ¢asza konebOaHui. CBsI3b aMIUIMTYJbl KOJEOAHUI HCXOJHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrota konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxammux KojaebdaHusx. BeiHyxneHHbie Kojaebanus. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJIAa MAJIbIX KOJieOaHU rpy3a Ha HUTHU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyieOaHWW Tpy3a HAa MACCHBHOM TPYXKHHE C IIEJBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

HabGmnronenue pe3onaunca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHWH HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM IOJBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanuie yObIBaHUS! aMIUTUTY/IbI 3aTYXAIOIIUX KOJICOAHUIA.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CUJIbI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
NEHCTBYIOLEE 3HAUYEHHWE CHUJIBI TOKAa W HANpSOKEHUS IpH pa3iudHoil dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsikeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoactBo, mepemaya U MOTpeOIeHUE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, JIUHUU JJIEKTpoIepeaay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PE3UCTOPa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

YCTpoiicTBO 1 IPUHITUTT ACHCTBUS TpaHChOpMaTopa.



Mopenb TMHUYN AIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
POJOJIbHBIE BOJNHBL lleproa, CKOpOCTh pacnpoCTpaHEHUsT W JJIMHA BOJHBI
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMIeHHE, MUHTepPEpeHLUs U
nudpaxims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakums.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguookanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl.

TexHruecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIULIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Kone0Gmromeecs Te10 Kak UCTOYHUK 3BYKa.

3aBUCHUMOCTH JJIUHBI BOJIHBI OT YaCTOTHI KOJICOAHUI.

Habmoienue otpaskeHus U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6mronenue natepdepennnu u qudpakiny MEXaHUYECKUX BOJH.

AKYCTUYECKHUI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3anus, Judpakius, UHTepdepeHIus.

Oo6napy:xeHue nHGPaKpacHOro U yiabTpapuoIeTOBOr0 U3TyUEHHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBeTa. AOCOIOTHBINA MOKa3aTeIh
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xox nyueit B mpusme. [ducnepcusi cBera. CloxHBIA cocTaB 0eloro cpera.
IBerT.

[TomHOoe BHYTpeHHEee OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTpakKCHHS.

CoOuparoniie ¥ pacceuBaroniue JuH3bL. ToHkas JsuH3a. DoKycHOe
paccTosTHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
pacCTOSIHUSI TOHKON CEepUyYecKOr JUH3BI OT €€ T€OMETPUM U OTHOCUTEIBHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoa nyda, MPOLIECANIETO JUH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHHUMYMOB B HHTepQEpeHIIMOHHON
KapTMHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiiaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIMIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MaJA€HUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTMYECKHE IIPOLECChl: OYKH, JIyIa,
nepuckorn, Qoroamnmapar, MUKPOCKOI, MPOCKIIMOHHBIN armapar, MPOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS peIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habrogenue nojHOro BHyTPEHHETo oTpakeHus. Mojienb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BETOB TOHKUX IUIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomeol, npaKmuKym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

HccnenoBaHne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHusl B CUCTEME U3 IJIOCKOTO 3epKaJia U JIMH3bI.

[Tosryuenue n300paxkxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue naTEpPEepeHIINY JIa3epHOTO U3IYYCHHS Ha IBYX IEIISX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3mepeHnune IirHbl CBETOBOM BOJIHBI.

[Tomy4yenune criekTpa U3IMy4eHHUS] CBETOAMO/A MPU TOMOIIN AUGPAKIITMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH.

['paHnibl NPUMEHUMOCTH  KJIACCUYECKOW  MexaHuku.  [locrymnarsl
CHeualbHOU TEOPUH OTHOCUTEILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILICHUE JITIUHBI.

DHEPrusi U UMIYJIbC PEIATHBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPrUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

VYyeHndyeckuil SKCIIEpUMEHT, J1a00paTOpHbIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX dacTl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBEeCHOE TEIUIOBOE M3JIydeHUE (M3JIydyeHHE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CronetoBa. 3akonbl hoTodPderra. YpaBHeHHE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JaBnenne cBera (B YAaCTHOCTH, JaBJICHHE CBeTa Ha abCOIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /udpakius 351eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eiizenbepra.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
doTosneMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnenoBanue Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa
Pezepdopna.

[Toctynatel bopa. U3nyyenue u norionieHre (pOTOHOB MpHU MEPexojie aToma
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpoHCTBAa M TEXHOJOTHYECKUE MPOLECCHI: CIEKTPAIbHBII
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, nPpAKMUKYM.

Habronenue TMHeHyaToro CexTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PagnoaktuBHOCTh. Anbda-pacnan. DNEKTpPOHHBIH M TO3UTPOHHBIN OeTa-
pacman. ['amma-n3nydyeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHU3HUPYIOLIErO H3JIy4eHHs. BiusHuEe paanoakTHBHOCTH HA >KUBBIE
opranu3mbl. EcrectBeHHbIi QoH n3nydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B szipe. SAnepubie cuinbl. Jlegekt Macchl siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKMU.

Mertozapl peructpalvy U UCCIIEI0BAHUS JIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHo Moaenu. KBapk-TirooHHass MOJENb apOHOB.

@uznka 3a npenenamu CrangaptHoil mMoaenu. TéMHas Marepus U TEMHas
DHEPIusl.

EnuHcTBO pusnueckoi KapTUHBI MHPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npaKMUKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH.



Otansl pa3BUTHUS acTpoHOMUU. [IpuKinagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPHUPOJIBI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE37bI, IUIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpeHHEEe CTpoeHue
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE OBIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, mJjaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 m3Mepenus (pU3NIECKUX BEJIMYHUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TTOTPEITHOCTH U3MEPEHUN (U3NYECKUX BEITUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O06001maronee NOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
buznka», «IEMEHTHI ACTPOHOMUHU U aCTPOPUBUKID.

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYCHUE ONMCATEIBHOM,
CHUCTEeMATHU3HUPYIOMIEeH, OOBSACHUTEIBHOM U  MPOTHOCTHYECKOM  (yHKUUH
buznyeckoit Teopun, posb GU3NYECKON TEOPUHU B (POPMUPOBAHUU MPEACTABICHUIA
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

WN3yuenne kypca ¢usuku yrayOnéHHoro ypoBHs B 11 kjacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEN 00068 HAYUHOZ0
nO3HaAHUA: SIBICHUE, HAY4YHbIH (akT, TUIIOTe3a, (pU3MUecKass BEIMYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: pEUICHUE CUCTEMBl ypaBHEHUW. TpUTrOHOMETPUYECKUE
(GYHKIUMM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXI€CTBO. BEKTOpHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nextpuueckue SBICHHUS B KUBOM mpupoje, KoseOaTelbHbIe
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3BYyKOBasi JAMArHOCTUKA B MEIUILIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpPUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHaJu3.

T'eozpaghua: wmarHuTHple mMOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANEKTpoJBUTaTENb AKOOM, TreHepaTop MEPEMEHHOr0 TOKa, WHAYKI[MOHHAS IeYb,
JIMHUY DJIEKTPOIEpeay, 3JIEKTPOABUraTelb, paaap, paluonpuEMHHIK, TEIEBU30D,
aHTeHHa, TenepoH, CBY-meub, ynabTpa3ByKoBas JMarHOCTHUKa B TEXHHKE,



HpOCKLIPIOHHBIfI aIrrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAsd 6aTapeﬂ, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SQHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro mnpeamera «Dusukay
JOJIKHBI OTPaXkaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaroIMXCsl PyKOBOACTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JIMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalMi, T[O3UTHBHBIX BHYTPEHHUX  YOEXIECHHUH, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE Pea3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rpa’JAaHCKOI0 BOCIIUTAHUA:

e Cc(OPMUPOBAHHOCTh TIPAXKJAHCKOM  MO3UIMH  OOydYaromIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CAaMOYIpPAaBJICHUU B 00pa3oBaTelbHOU
OpraHu3aluu;

e yMEHHE B3aUMOJCHCTBOBAaTH C  COLUMAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLUHSIMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
NaTPUOTHU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTH)KECHHSIIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OLICHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOI0 BOCIIUTAHMA:

e DOCTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIOYas JCTETUKY HAyYHOIO

TBOPYECTBA, IPUCYLIETO PUZNIECKON HAyKE.
TPYAOBOI'0 BOCIIMTAHHSA:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TIIaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIET0BATEIBCKYIO
JEATEeIIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENBbHO  (OopMyIHMpOBaTh U aKTyaJlIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHU NESITENIbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTM U TPOTUBOPEYUS B PAaCCMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSAM, OLIEHUBATH PUCKHU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMHU TIOHATHUSMU U METOJaMHU
(bu3nYeCcKO HAYKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZOBATEIILCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
CoJIepKaHusl, MIPUMEHEHHUIO PAa3IMYHBIX METO/I0B TO3HAHMS,

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3W M aKTyaJU3WpOBATh 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBAThH UX JIOCTOBEPHOCTD, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHWs MO0 (U3MKEe B MPAKTUYECKYI0 0O0IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIaJIeTh HABBIKAMH IOJTyYeHHS WHpopMaruu (QU3MUecKoro coaep kaHus
Y3 UCTOYHHUKOB PAa3HBIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATH IOUCK,
aHaju3, CUCTEMaTH3alMI0 W HMHTEPOpETAui0 MHPOpMAIMU pa3TUYHBIX
BUJIOB U ()OPM MPEICTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(GOPMAIIHH;

UCIIOJIB30BaTh CpPEJACTBA HMH(POPMAIMOHHBIX ¥ KOMMYHHUKAITMOHHBIX
TEXHOJOTUA B  PEUICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIIOJIeHHEeM TPEeOOBAHUM SPrOHOMUKHU,
TEXHUKU O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM WH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACP)KAHHUS B Pa3IMYHBIX (hopMarax ¢
y4€TOM Ha3HaueHus HHGOpPMAIlMM W 1IEJIEBOW ayJAUTOPUM, BHIOUpas
ONTUMAJILHYIO (POpMY TIPEJCTABIICHHS U BU3yaJIU3alIUH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



OCYILECTBIATh OOLIEHME Ha ypokax (U3UKM M BO BHEYPOYHOH
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJb30BaTh  IPEUMyIIEeCTBA  KOMaHIHOM U
WHANBUIYAIbHON paboThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJICHA KOJUICKTHUBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEUCTBUMN, pacCIpeNesiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOCKTHI, OLICHUBATh HJEH C IIO3ULUU HOBHU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xKeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO ~ OCYILECTBIIATh IO3HABATENIbHYIO  JESTENbHOCTh B
oOnmacTu (GU3MKK W aCTPOHOMHUH, BBISBJIATH NPOOJEMBI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTEHO COCTABJISITh IUIAH PEUICHHs] pacYETHBIX U KaueCTBEHHBIX
3a7a4, TUTaH BBIMIOJTHEHHUS MPAKTHUYECKOH pabOThl ¢ YYETOM UMEIOITUXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacliupsTh ~paMKd ~ yuyeOHOro TMpeiMera Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:



JIaBaTh OLIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIETISIM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILIEHUBAaTh PUCKA U CBOEBPEMEHHO IPUHUMATh PEUICHUSA IO HUX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICSITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESTCIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TOHUMATh  CBOE

HYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIIOCOOHOCTh aJalTHUPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIiexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh 3MOIMOHAIHHOE
COCTOSIHME JpPYTHX, YYHUTHIBATh €ro MpPH OCYUIECTBIECHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEpEC U
paspemiaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenust B 10 knacce mpenMeTHbIE PE3yNbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHMMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U OITUYECKOW cdepax AeITeTbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKHU, POJib (DPU3HMUECKON TEOpHH B
(dbopMUpOBaHUY TIPEICTABICHHA O PU3NUECKON KapTUHE MUPA;

pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
IPOLECCOB (SBJICHUI): HHEpLUMalbHAas cHUCTeMa OTCYETA, aOCOIIOTHO
TBEpIOE TEJIO, MaTepHUaIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHUE,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycloBUs (IpaHHULbI, 00JACTH) MPUMEHUMOCTH (U3HUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPaHUYEHHOCTH HCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXaHMYECKHE IPOLIECChl U SBIICHUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akoHbl HplOTOHA, mpuHOMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CB3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuil ["anuies, BToporo
U TpPETbero 3akOoHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS MMIyJbca U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmoOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOIO JBHMKEHMS M KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
ra3a C KOHUEHTpAalMEed MOJIEKyl M €ro TEeMIEepaTypol, YpaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIrMU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBaTh M OOBSICHATH DJIEKTPUUCCKUE SBJICHHS, WCIOJB3YS
OCHOBHBIE TOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULINHN DIEKTPUUYECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI OMa il ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npaBuia Kupxroda, 3akonsr dapajes a1 31€KTpoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbI, JaBJICHUE, TMOTCHIMAIbHAS JSHEPTUsl, KUHETHUYECKAS
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpEHUE, Cuja TSKECTH, CHiA YHPYTrOCTH, CUjla TPEHHS, MOILIHOCTb,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3eMi€il BOMM3M €€ MOBEPXHOCTH,
SHEprusi ynpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIIoTHas TeMmIepaTypa Tejia, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrUs WACATBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAsA BJIAXKHOCTh Bo3ayxa, KIIJI waeanbHOro TEIIoBOro
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HaNpsDKEHHOCTh TIOJIE TOYEYHOTO 3apsija WM 3apsHDKEHHOro Iapa B
BAKYyM€ W B JHDJICKTPUKE, NOTEHIMAT SJIEKTPOCTATUYECKOTO TOJIS,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalnpspDKEHWE, MOIIHOCTh TOKa, JJIEKTpUYECKass €EMKOCTb IJIOCKOTO
KOHJIEHCATOpAa, COMPOTUBIICHUE Y4YaCTKAa LIENU C MOCJIECAOBATEIbHBIM H
MapaJJICTbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS IEKTPUUECKOTO TOJIS
KOHJEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBH)KCHUE YAaCTUI[ BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUsI, TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JJICKTPU3ALNS TEJ, SKBUIOTEHINAIBHOCTh IOBEPXHOCTHU
3apsIKEHHOTO ITPOBOJIHHKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUUHBI OT
OpYrol C  HCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHUN, TpPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3yJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TPAPUKOB C YIETOM



aOCOJIIOTHBIX MOIPELIHOCTEN U3MEPEHUH, JIeNIaTh BHIBOJIBI IO pE3yJibTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOANUTH ONBITHI 110 IPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYeHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIOTE3bI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nyecKoil MOJIENbI0: Ha OCHOBAaHMM aHalIM3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METOJ/IOB
peuieHus 3a1a4, MpoBOJIUTh PacYEThl HA OCHOBAHMM UMEIOIMXCS JAHHBIX,
aHaJIM3UPOBaTh pPE3YyJbTaTbl M KOPPEKTUPOBATH METOJbl PELICHUS C
y4€TOM TOITYYEHHBIX PE3YJIbTaTOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PaCCyKJICHUI C ONIOPOil HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
MPUHIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCaMU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
MPUPOAOTIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAyKM M TEXHOJOTMHM JUId JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00IIIECTBA;



MPUMEHSITh pa3lInuHble CIOCOOBI paboThl ¢ MHGpopMaruen (Ppu3nIecKoro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpPMALIUU, CTPYKTYPUPOBAHUS M WHTEPIIPETALIUU
uHdopMaIKU, MOJTYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u MO3HAaBaTEIIbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIIEI0BATENIbCKUX PadoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJApPTHBIX CUTYyalMsIX, aJI€KBATHO OLICHUBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyaymield npohecCUuOHAIBbHON AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonmy oOyuenuss B 11 knacce mnpenMeTHBbIE Pe3yibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITXCSI YMEHUIA:

MOHMMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIMAJIBHON M 3THYECKOH cdepax ACATEIHPHOCTH YeIOBEKa, POJIb U MECTO
GU3MKKM B COBPEMEHHON HAy4YHOW KapTHHE MHUpPa, POJIb aCTPOHOMHUH B
MPAKTUYECKONH JICSITEIbHOCTH YelOBEKa W JaJbHEHWIIeM HaydHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIMN (pU3ndeckoil Teopuu —
AIEKTPOIUHAMUKH, CIICIIMAILHON TEOPHUH OTHOCHUTEIBLHOCTH, KBAaHTOBOM
¢bu3uky, poib (puzmyeckod Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nYecKoil KapTUHE MHUPa, MeCTO (PM3MUECKOM KapTHHBI MUpa B 00IIeM
pSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUIN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DJICKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE TI0JISI, TApMOHUYECKHE KOIeOaHUsI, MaTEMaTHICCKUN MasTHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKASI JIMH3a, MOJICJIEH aToMa, aTOMHOTO Si7jpa U
KBaHTOBOW MOJIEJIU CBETA;

paznuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYECHHOCTH UCITOJIH30BAHMUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOKEHUST M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwuwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  JOJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOHM IIEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dorordpdekra, mepBeld U BTOpoW mocTynarsl bopa, npuHIUIN
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIMAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONHKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIOJb3Yys BEITUYMHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO TOJISA, MMOTEHIMA 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILAS CHUJA, WHIYKIUS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUU HMMIYJbC, IIOJIHAs DSHEPrus,
SHEpPrusi MOKOsI CBOOOAHOM 4YaCTHIIBI, PHEPrUsi W HUMIIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AJIIEKTPOMArHUTHAsA UHIYKIHUSA, CAMOMHIYKIHS, PE30HAHC, HHTep(epeHLns
BOJIH, Judpakuus, JOUCIEpCHs, TIOJHOE BHYTPEHHEE OTpaxKeHHe,
dotosnextpuueckuii hdext (dororddexr), ambda- u Oera-pacmambi
Aaqep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBL CIEKTPATbHOTO
aHaju3a v paOoThI Jia3epa;

ONpENIENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE IMIIOCKUM 3€pKaJioM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
IPOUCXOMSIINX B 3BE31AX, B 3BE3AHBIX CUCTEMAX, B MEKIaTAKTUUECKON
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUW, TpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHUMOCTH



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEIIHOCTE  M3MEPEHUH, JenaTh  BBIBOJABl IO  pe3yibTaTaMm
UCCIIEJOBaHMSI;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMANBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTD ONBITHI 110 IMPOBEPKE MPEUIOKEHHON TUIOTE3bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OIMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0I01aTh MpaBuiia OE30MaCHOTO TPyla IPU MPOBEICHUN UCCIEIOBAaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKoil MOJENbl0: HAa OCHOBAHMM aHalM3a YCJIOBMSI BBIOMpATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpPU HUCIIOJIB30BAHUM MAaTeMaTUYECKUX METOJOB PpELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWH MMEIOIIMXCS JAaHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOITYYEHHBIX
pe3yiabTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUe SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATDH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TMpOLEccaMu, C
HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOJIONIOIb30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM MW TEXHOJIOTHMH Ui JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIECTBA;

MIPUMEHSTh pa3lIMuHbIe CIOCOOBI paboThl ¢ MH(popMaruen (Ppu3nIecKoro
CONCP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKAa, TepepaboTKH M MpeabsBiICHUS y4eOHOW U
Hay4YHO-TIOMYJISIPHON MHGOPMAIIUU, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uH(OpMAIUH, TOTYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANMM3UPOBATh  TOJNIy4aeMyl0  HWHGOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOINIUXCS 3HAHWUW, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMAIIUU;

MPOSIBIISIT OpraHu3alMOHHBIC u M03HABATEIIbHBIC yMEHUs
CaMOCTOSATEILHOTO  NPHOOPETCHHMs] HOBBIX 3HAHUA B TIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U y9€OHO-MCCIIEIOBATEILCKAX PAbOT;

paboTath B TpYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATH PA0OTy TPYIIIbI, PAIIMOHATILHO PACHIPEACIATh IE€ATEIbHOCTh
B HECTaHJAPTHBIX CUTYallUsIX, aJ€KBaTHO OIICHUBATH BKJAJ KaXKIOTO W3
YY9aCTHHKOB TPYIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENBHOCTU IO
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI
1.1 Hayunblif MeTo1 MO3HAHUS TPUPOIBI 6
Hroro o pasneny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JuHamuka 10
2.3 Cratuka TBEpIOTO TEa 5
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15
3.2 Tepmoaunamuka. TerioBbie MaITUHBI 20
33 ArperaTHble cocTosiHUS BenlecTBa. dDazoBble 1 1
MepeX bl
Hroro no paszneny 49
Paznen 4. DJIEKTPOINHAMUKA
41 DNeKTpUuYecKoe mosie 24
4.2 [TocTOsSIHHBIN TEKTPUYECKUI TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Hroro no pazgeny o4
Pazgen 5. ®U3HUECKHA MIPAKTUKYM
5.1 du3nyeckuil NPakTUKyM 16 16
Wroro no pazueny 16
PesepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
1.1 MaruauTtHoe mnose 14
1.2 DNeKTpOMarHuTHAas MHIAYKIHS 13 1
Htoro no paznemny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJEeKTpOMarHUTHBIC KOJICOaHUs 15
23 MexaHu4ecKue 1 AIEKTPOMarHUTHbIE 10 1
BOJTHBI
24 Ornrtuka 25 1
Hroro mo pazueny 60

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 OcuoBel CTO 5 1
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U dJIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 12
Hroro no pazgeny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
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Hroro no pazgeny 15
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka KonrTpoabsubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
®usnka — pyHIaMEHTATbHAS HAYKA O http://nsportal.ru - cormansHas cetb
1 1
npupose paboOTHUKOB 00pa30BaHMUSL.
, HayuHblil METO/ [IO3HAHUS U METOJBI . http://markx.narod.ru/pic/ - ¢pusuka B
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI [KoJIC.
DKCHEPUMEHT U TEOpHs B IIpoLiecce http://festival. 1september.ru/articles/ -
3 no3HaHus npuposl. Habmonenue u 1 (becTuBanh nearorndeckux
uaei«OTKPBITBIIA YPOK».
9KCIIEPUMEHT B (pU3UKe
http://www.fizika.ru/ - cait mst
4 Crioco0Ob! u3MepeHus (PU3NYECKUX BETUYUH 1 yunTeset GU3MKK U NX yIEHUKOB.
AOcCom0THAsS U OTHOCHUTEIIbHAS http://www.physics.ru/ - maTepuas
5) MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 1o ¢usHKe.
BEJIMYUH
MopenupoBanue B pusuke. Poias u mecto Www . ege .edu.ru -
6 ¢u3KKK B OPMUPOBAHUHN COBPEMEHHOM 1 uHbopmamonHbii nopran EI'D.
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NeATeIFHOCTH JIFOAeH
Mexanudeckoe nBmxenue. Cucrema http :// school - collection . edu . ru/ -
7 orcuera. OTHOCHUTEIIEHOCTE MEXaHUYECKOTO 1 enunas kojnekuus L{OPos

newkenust. [Ipsmast u oOpatHast 3a1a9n
MEXaHUKU




Pannyc-BekTop MaTepHaIbHON TOYKH, €TO
IIPOEKLIMU Ha ocu KoopauHat. Tpaexkropus.

bubmmoreka POIII (resh.edu.ru)

"Kunemaruka"

8
ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJIUHAT
PaBHOMEpHOE NPAMOIIMHENHOE JBUKEHUE. http://nsportal.ru - cormansHas cetb

9 I'paduueckoe OnucaHue PaBHOMEPHOTO paboTHHKOB 00pa30BaHIsL.
NPSIMOJIMHEHHOTO JBUKECHUS
Cl0’KeHHe TIepeMeIeHHiT 1 CKOPOCTEiH. http://markx.narod.ru/pic/ - ¢pusuka B

10 ILIKOJIE.

Pemenue 3amau
HepaBHoMepHOe jBHKeHMe. MrHOBEHHas http://festival.1september.ru/articles/ -
11 ckopocTk. Yckopenue. [IpsMonuHeiinoe (becTHBAIE mENATOTHIECIX
uaei«OTKPBITHIN YPOK».
JIBIKEHUE C TTIOCTOSITHHBIM YCKOPEHUEM
I'paduueckoe onucanye NpsMOIMHEHHOTO http:/Awww.fizika.ru/ - caiir s

12 yuurenei QU3UKH U UX YICHUKOB.
JBUKEHHS C IOCTOSIHHBIM YCKOPEHUEM
CBoOonHOe majeHne. Y CKopeHue http://www.physics.ru/ - maTepuass

13 CBOOOIHOTO MaJeHNs. 3aBUCUMOCTD o Qusuke.

KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduku
JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K www . ege .edu.ru -

14 TOPH3OHTY nHpopMannoHHbIN noptan EI'D.
KpuBonnHeiiHoe nBrxkenue. BHKEHHE 1O http :// school - collection . edu . ru / -
OKPY>KHOCTH. YTIIOBast ¥ JINHEHHAsI enuHast Komwiekuust [IOPo

15 ckopocTs. [lepuon u yacrora.

[leHTpOoCcTpeMUTENEHOE U TIOTHOE
yCKOpEeHue

16 KonTpomnpHas pabota mo Teme




IIepssbiit 3axk0oH Hprorona. MHepunansubie
cuctemsl orcyéra. [TpuHnmn

http://nsportal.ru - counanbHas ceTb
pabOTHHKOB 00pa30BaHUS.

17
OTHOCUTENbHOCTH [ anuies.
HeunepnuanbHble CUCTEMBI OTCUETA
Cua. PaBHOJIeiicTBYIOmas cua. Bropoit http://markx.narod.ru/pic/ - ¢pusuka B
18 IKOJIE.
3akoH Hprotona. Macca
http://festival.1september.ru/articles/ -
19 B3anmoperictue ten. Tperuii 3akoH (becTHBAIb MeIarOrHYecKuX
Hrerorona unei«OTKPBITBIN YPOK».
TIpWHIT CYTepHO3HIMHT CHiL. Pemmerne http://www.fizika.ru/ - caiit ms
20 yauTenel GU3NKHA U NX yISHUKOB.
3aj71a4 Ha MpUMeHeHue 3akoHoB HproToHa
3aKOH BCEMUPHOIO TATOTCHUSI. http://www.physics.ru/ - maTepuas
21 OKBUBAJICHTHOCTh I'PABUTALIMOHHON 1 o Qusuke.
MHEPTHOU MaccChl
Cuna TSKeCTH U yCKOpEeHHE CBOOOIHOTO wWww . ege .edu.ru -
22 MaJeHus uH(popMannoHHbIi noptan EI'D.
JIBm>keHne HeOECHBIX TeT U X http :// school - collection . edu . ru/ -
23 MCKYCCTBEHHBIX CITyTHHKOB. [lepBas euHas xomrekuus LOPos
KOCMHYEecKasi CKOpocTh. 3akoHbl Keruepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena buGmnorexa POL (resh.edu.ru)
Cwita tpenus. [Ipupona v BUABI CUl TPEHHUSL. http://nsportal.ru - counanbHas cetb
25 JIBH>KEHUE B )KUIKOCTHU U ra3e ¢ YYETOM paboOTHUKOB 00pa3oOBaHMSL.
CHUJIbI COIPOTUBIICHUSI CPEIBI
26 Japnenue. [uapocraTuyeckoe JaBleHUE. http://nsportal.ru - counanshas cets

Cuna Apxumena

pabOTHUKOB 0Opa3OBaHUS.




AbGcomotHo TBepaoe Teno. [loctynaTensHoe

http://markx.narod.ru/pic/ - ¢pusuka B

27 IIKOJIC
Y BpallaTesIbHOE JBUKEHNE TBEPAOrO Tella :
http://festival.1september.ru/articles/ -
BpaieHus. [1neqdo cuiibl uaei«OTKPBITBIH YPOK».
CrioxeHue cuil, MPUIOKEHHBIX K TBEPIOMY http://www.fizika.ru/ - caiit s
29 teny. LleHTp TsxkecTH Tena. YcinoBus yauTenei GU3NKM M UX yICHHKOB.
paBHOBeCHUs TBEpJOTo Tena. Buabl
paBHOBECHUS
http://www.physics.ru/ - maTepuasr
30 Pemenue 3agau 10 (usuxe.
31 KoHnTtposbHas padota mo teme "J[uHamuka.
Cratuka TBEepaoro rena"
HNMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI http://nsportal.ru - counanbHas ceTb
30 MaTepualbHBIX TOUEK. LIeHTp Macc cucTeMbl PabOTHHKOB 0OpA30BAHHSL.
MaTepuaibHbIX Touek. Teopema o
JBUKEHUH LIEHTPA Macc
HNmnynbe cuiibl 1 K3BMEHEHHWE UMITYJIbCa http://markx.narod.ru/pic/ - husuka B
33 Tena. 3aKOH COXPaHEHMsI UMITYJIbCA. HIKOJIC.
PeakTuBHOE ABUXKEHUE
MOMEHT UMITYJIbCa MATEPHATBHON TOUKH http://festival.1september.ru/articles/ -
34 [IpencraBienue o COXpaHEHUH MOMEHTA cbeCTHBam’ ne;[afor HacCKIX
naei«OTKPBITBIN YPOK».
MMITYJIbCa B LIEHTPAJIbHBIX TOJISAX
http://www.fizika.ru/ - caiit mst
35 Pemenwve 3amau yuutesel GU3NKU U UX YICHUKOB.
36 Pa0oTta cuibl Ha MaJIOM M Ha KOHEYHOM http://www.physics.ru/ - marepuass




nepemeniennn. [ padpuueckoe
npejicTaBieHue paboThl CHITbl. MOIIIHOCTh
CHUTBI

1o (HU3HKE.

Kunernueckas sneprus. Teopema o0

www . ege .edu.ru -

37 M3MEHEHUU KUHETUYECKOU SHEPTUU uHpopmManuoHHsii nopran EI'D.
MaTEepUAIbHON TOUKHU
IToTeHnManbHBIC U HENOTSHIIMAIBLHEIC CHIIEI. http://nsportal.ru - cormansHas cetb
38 INoTennuanpHas sHeprus. Bropas pabOTHUKOB 00pa3OBaHMsL.
KOCMHYECKasi CKOPOCTh
Tperbst KocMuueckast CkopocTb. CBs3b http://markx.narod.ru/pic/ - ¢usuka B
paboThl HEMOTEHIIUATBHBIX CHUJI C HIKOJIE.
39 M3MEHEHHUEM MEXaHUYECKON SHEepPTruu
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUU
VIpyrue u Heynpyrue CTOIKHOBEHHS. http://festival. 1september.ru/articles/ -
40 Vpasuenue bepHym 1uis uieanbHOM (ectuBaip nexarornyeckux uuei
KHIKOCTH «OTKpPBITBIHN YPOK».
a1 KonTponbhas pabota no teme "3aKoHBI
COXpaHEHHUs B MEXaHHUKE"
PasButne npeacrasineHuit o npupoje http://nsportal.ru - counansHas ceTb
42 tertoTel. OcHoBHBIE mojtokeHnss MKT. PpabOTHHUKOB 0OPa30BaAHUS.
Huddysus. bpoyHoBckoe ABMKEHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U http://markx.narod.ru/pic/ - ¢pusuka B
43 TBEPBIX TeN. XapaKTep ABUKEHUS U LIKOJIC.
B3aMMOJICCTBUS YaCTHI] BEIIECTBA
Macca i pa3Mepsl MOJIEKYIT (aTOMOB). http://festival. 1september.ru/articles/ -
44 Komuuectso Bemectsa. [locTosHHas (bectupam: nenarorneckix

ABoraapo

naei«OTKPBITBIN YPOK».




Temneparypa. TermioBoe paBHOBECHE.

http://www.fizika.ru/ - caidt ns

45 i
[lkana [embcus yauTenel GU3NKHA U NX yICHUKOB.
http://www.physics.ru/ - maTtepuas
46 Pemenue 3amau o (pu3HKe.
Www . ege .edu.ru -
47 HHCaﬂBHBIﬁ ras. I'a3oBbIe 3aKOHBI HH(bOpMaHHOHHLIﬁ nopran EI'D.
Vpasrenue Menieneesa-Knaneiipona. http :// school - collection . edu . ru/ -
48 enuHas komtekius [IOPoB
Pemenue 3amau
49 AOcomoTHas TemnepaTrypa. 3akoH bubmuoreka POIII (resh.edu.ru)
JlaneTOoHA
M30MpOIIECCH B MIEATBHOM rase ¢ http://nsportal.ru - cormansHas cetb
S0 PaGOTHUKOB 00pa30BaHUSL.
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA
paduueckoe MpeCTABIEHIE http://markx.narod.ru/pic/ - ¢pusuka B
ol . IIKOJIE.
M30IPOIIECCOB: U30TEPMa, U30X0pa, n3obdapa
http://festival.1september.ru/articles/ -
52 OcHoBHOe ypaBHeHnne MKT (becTHBaL mesArorMIeCKHX
naei«OTKPBITBINA YPOK».
http://www.fizika.ru/ - caiit mis
53 Pemenue 3amau yautenel GU3NKHA U NX yIYSHUKOB.
http://nsportal.ru - cormansHas ceTb
CBs13b a0COTIOTHON TEMIIEPATYPBI pa6OTHI/IKOB O6pa3OBaHI/I$I.
54 TEPMOJAUHAMUYECKON CUCTEMBI CO CPEIHEU http://markx.narod.ru/pic/ - puzuxa

KHHETHYISCKOU BHCpFHCﬁ NMOCTYHATCIBbHOI'O
TEIIOBOIO JBM)KEHUS €€ HaCTHI]

B IIKOJIEC.




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

> teme "OcHoBbl MKT"

KonTtponpHas padora o teme "OCHOBBI

56
MKT"

TepMoauHamMuyeckasi cuctema. 3ajilanue http://nsportal.ru - cormansHas cetb

BHeIIHUX ycioBuil 1t TJ[ cuctemsl. pabOTHUKOB 0Opa30BaHMUSL.
57 BHemnue u BHyTpeHHUE apaMeTphI.

[TapameTpsl T/ cuctemsbl Kak cpeaHue

3HAUEHUs BEIMYUH, ONMCHIBAIOIINX €€ Ha

MHUKPOCKOIIUYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH. http://markx.narod.ru/pic/ - ¢usuka B
58 Camonpoun3sBodbHas penakcanus TJ] HIKOJIE.

CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

Mojienb HaeanrbHOTO Ta3a B http://festival. 1september.ru/articles/ -

59 TEPMOJMHAMHUKE. Y CJIOBHSI IPUMEHUMOCTH (becTHBAS NefarorIecKyx
STOH MOLENH uaei«OTKPBITHIN YPOK».

60 VYpasuenue Menzeneena-Kianeiipona u http:/fwww.fizika.ru/ - caiir s
BBIPAXEHUE JUIsl BHYTPEHHEW dHEPIruu y{HTeNeH QUINKA H HX YICHHKOB.
Beipaskenue 111 BHyTpEeHHEN DHEPrun http://www.physics.ru/ - matepuanst

61 OJTHOATOMHOTI'O MJICAJIbHOI'O Ta3a. 10 usHKe.

KBazucraTnueckue u HecTaTuyecKkue

MIPOLIECCHI

OnemeHTapHas paboTa B TEpMOJIMHAMHUKE. WWW . ege .edu.ru -
62 Boruncienue paboTsl 1o rpaduky mporecca uH(opmanuonHsiit nopran EI'D.

Ha pV-nuarpamme

Temonepeaada Kak crnoco0 U3MEHEHUs http :// school - collection . edu . ru/ -
63 BHyTpeHHel sHepruu T/I cuctembr 6e3 enunas kosiekuus [IOPos

coBepILeHHs pabOThI




bubmmoreka POIII (resh.edu.ru)

64 KonBekuust, Tem10onpoBOgHOCTb, U3ITYUECHUE
KonuuectBo Temnorel. TennoéMKocTh Tena. http://nsportal.ru - cormansHas cetb

65 VY enbHas U MOJIIpHAs TEIIIOEMKOCTH PabOTHHKOB 00pa30BaAHMS.
BEILECTBA. Y JIeJIbHAsS TEIUIOTA CrOpaHus
TOIIMBA
PacuéT KOJIMYeCTBa TEILIOTHI IIPH http://markx.narod.ru/pic/ - ¢pusuka B

66 IIKOJIE
TerJioneperaye ’

67 TosTHe 06 a1na6aTHOM IPOLECCE. http://nsportal.ru - cormansHas cetb
[TepBblii 3aKOH TEPMOAMHAMUKHI paboTHHKOB 06pasoRaH.
KonnuecTBo TeminoTel ¥ paboTa Kak Mephl http://markx.narod.ru/pic/ - ¢usuka B

68 U3MEHEeHUs BHyTpeHHel snepruu T /] HIKOJIE.

CUCTEMBbI
BTOpOii 3aKOH TepMOAMHAMUKHA IS http://festival. 1september.ru/articles/ -
69 PaBHOBECHBIX ¥ HEPABHOBECHBIX MPOIIECCOB. (becTHBAS NefarorIecKyx
unei«OTK 5 .
Heob6patumocTh MpupoIHBIX MPOIIECCOB ACHOTKPLITHII ypOK»
[TpuHIKTIBT 1€HCTBUS TETUTOBBIX MAIIIKH. http:/fwww.fizika.ru/ - caiit as

70 KIIJT yuuTesael GU3UKU U UX YICHUKOB.
MaxkcumanbHoe 3uauenne KITJT, uk http://www.physics.ru/ - maTepuass

1 Kapo o usmke.

www . ege .edu.ru -

72 Pemenne 3anau uHpopMannoHHkIi opran EI'D.
DKOJIOTUUECKHE aCIIEKThI UCITOJIb30BaHUS http :// school - collection . edu . ru/ -

73 TEIUIOBBIX JBHTrareiiei. TemioBoe enunas kojnekuus L{OPos

3arpA3HEHUE OKPYKAIOLIEH CPeJIbl




bubmmoreka POIII (resh.edu.ru)

74 Pemienue 3anau
O06o001IeHre U CUCTEMaTH3alisl 3HAaHUH 110 http://nsportal.ru - couuanpHas ceTh
75 teme "Tepmoaunamuka. TernoBbie paboTHUKOB 0Opa30BaHHUSL.
MAIIUHBL"
76 KoHnTtponbHas pabota 1o teme
"Tepmonunamuka. TemioBble MalTUHbL"
[TapooOpa3oBanre U KOHICHCAITUSA. http://nsportal.ru - counanbHas ceTh
77 Hcnapenne u kunenue. Y geiabHast TEIoTa paboOTHUKOB 00pa30BaHHUSL.
mapooOpa3oBaHus
HacplilienHbie 1 HEHACHIIEHHBIE MAPBI. http://markx.narod.ru/pic/ - ¢pusuka B
KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH U HIKOJIC.
JIaBJICHUSI HACBILIEHHOTO TIapa OT
78 TEMIIepaTypbl, UX HE3aBUCUMOCTh OT
00bEMa HACHIIIICHHOTO Tapa. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHHS OT JaBJICHUS B
KUJIKOCTH
http://festival.1september.ru/articles/ -
79 BnaxxnocTs Bo3tyxa. AGCoNOTHAs U (eCTHBAIIb I1€/IATOTHHYECKHX
OTHOCHUTEIIbHAS BIAXKHOCTh Unei«OTKPBITHIA YPOK».
http://www.fizika.ru/ - cair mst
80 Pemenne 3anau yautenel GU3NKHA U NX yUYSHUKOB.
TBépnoe Teno. Kpucrannuueckue u http://www.physics.ru/ - maTepuas
81 amopdHbIe Tena. AHU30TPONHS CBOWCTB 1o usHKe.
KpHCTAJIOB
82 [LnaBnenue n kpucramm3anus. Y 1eabHast www . ege .edu.ru -

TeruioTa miasiaeHus. Cyonumanus

nHpopManuoHHbIH optan EI'D.




Hedopmaruu TBEpaOTO Tena. PacTskenue u

http :// school - collection . edu . ru/ -

83 cxkarue. Cusur. Monyns FOura. Ilpenen enunas xomnexuus [{OPos
ynpyrux nedopmaruii
TeroBoe pacluMpeHne KUIAKOCTEN U bubmmorexa POUI (resh.edu.ru)
84 TBEPABIX T€l. AHFAPMOHM3M TEIIOBBIX
KoJIe0aHUI YacTHUI] BEIIeCTBA
TIpeo6paszoBanue SHEPrUK B (hazoBbix http://nsportal.ru - cormansHas cetb
85 Mepexomax PabOTHUKOB 0Opa30BaHMUSL.
http://markx.narod.ru/pic/ - ¢pusuka B
86 VYpaBHeHue TemIoBoro 6ansaHca IIKOJIE.
http://festival.1september.ru/articles/ -
87 Pelrerie 3a1a4 (hecTUBAIIb TIEIArOTUUECKUX
uaeH«OTKPBITHIN YPOK».
[ToBepxHOCTHOE HaTskeHne. KanmwsipHele http://www.fizika.ru/ - caiit s
88 ABJICHM. J{aBlieHHe 10 UICKPUBIEHHOMN yuuTened QU3MKU U X YYEHHUKOB.
MOBEPXHOCTHIO KUJKOCTU. DPopMyna
Jlannaca
0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
89 TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbIe IEPEXOBI"
90 KonTposasHas pabora o Teme "Arperatrsbie
cocTosiHus BemecTBa. @a3oBbie mepexop!”
OnexTpu3anus Tel U €€ IposBICHUS. http://nsportal.ru - counanbhas ceTb
01 DnekTpuueckuii 3apsia. /[Ba Buna paboTHUKOB 00pa3oBaHMsL.
AJIEKTPUUECKUX 3apsaaoB. [I[poBogHUKH,
JTUAJICKTPUKU U TTOTYIIPOBOTHUKHI
92 DneMEHTAPHBIN AIEKTPUUECKUH 3apsia. http://markx.narod.ru/pic/ - ¢pusuka B




3aKkoH COXPAaHCHUS SJICKTPUUICCKOI'O 3apdaa

HIKOJIC.

B3aumoneiictBue 3apsaoB. ToueuHbie

http://festival.1september.ru/articles/ -
(I)CCTI/IBaJ'IB neaarorn9eCKux

93

3apsizil. 3akoH Kysona unei«OTKPBITBIA YPOK».

http://www.fizika.ru/ - caiit mist

94 Permenue 3ana4 yuuTeneil QU3UKU U UX YICHUKOB.

DrekTpuueckoe nosie. Ero neiicteue Ha http://www.physics.ru/ - matepuast
95 1o usmKe.

JIEKTPUUYECKUE 3aPSI/IbI

Hanpspk€HHOCTD 3IEKTPUYECKOTO TOJSL. Www . ege .edu.ru -
96 [IpoGHbIi 3aps. JIMHUKM HAIPSHKEHHOCTH uH(OpMaMoHHsIi mopran EI'D.

aNeKTpUudecKoro noist. OqHOpoIHOE

AIEKTPUUYECKOE T10JIe

[ToTeHIMaabHOCTD AJEKTPOCTATHYECKOTO http :// school - collection . edu . ru/ -
97 1os1s1. PasHoCTh MOTEHIIMAIOB U enuHas komnekuus [IOPos

HaTpsDKEeHUe

[ToreHunanpHas SHEPrUs 3apsiia B bubaunorexa POII (resh.edu.ru)
98 AJIEKTpOCTaTUYECKOM TMosie. [ToTeHnman

AIEKTPOCTATHYECKOTO OIS

CBs13b HAMPSHKEHHOCTH TIOJISI U PA3HOCTH http://nsportal.ru - cormansHas cetb
99 TIOTEHIUANOB JUIS 3]IEKTPOCTATUYECKOTO PabOTHHKOB 0OPa30BAHHSL.

TOJISI

TIPHHLHMIT CyMEePHO3NLIAN SEKTPHIECKIX http://markx.narod.ru/pic/ - ¢pusuka B
100 . IIKOJIE

noJiei .

http://festival.1september.ru/articles/ -

101 PemeHI/Ie 3a1a4 q)eCTHBaJ'IB neaarorutdyCCKux

naei«OTKPBITBIN YPOK».




[Tone Toueunoro 3apsinaa. [lone paBHOMepHO

http://www.fizika.ru/ - caidt ns

102 . .
3apsiKeHHoi cheps yauTenel GU3NKHA U NX yICHUKOB.
[Toe paBHOMEPHO 3apsHKEHHOTO 10 00BEMY http://www.physics.ru/ - maTtepuas
103 mapa. [Tone paBHOMEpHO 3apsKEHHOMN 10 (usHKe.
OCCKOHEYHOM IIOCKOCTH
[TpOoBOTHUKH B AIEKTPOCTATUUECKOM IIOJIE. WWw . ege .edu.ru -
104 nHpOpMaITMOHHBIH mopTan EI'D.
YcnoBue paBHOBECHS 3apsI0B
JIMBJIEKTPHKY H TIOTYTPOBOTHHKHY B http :// school - collection . edu . ru/ -
105 enuHas komwiekmus [IOPos
AIEKTPOCTATUUECKOM I10JIe
Konpnencarop. DnekTpoéMKOCTh bubmmoreka POII (resh.edu.ru)
106 KOHJCHCATOPa. DICKTPOEMKOCTH IIOCKOTO
KOH/JIEHCATOpa
http://nsportal.ru - cormansHaas cetb
107 [TapamnensHOE COeTMHEHNE KOHIEHCATOPOB PabOTHHKOB 0GPA30BAHMSI.
TToC/IEIOBATENBHOE COCTHHEHUE http://markx.narod.ru/pic/ - ¢pusuka B
108 IIKOJIE.
KOHJIEHCAaTOPOB
http://festival.1september.ru/articles/ -
109 DHeprus 3apsKeHHOTO KOHIEHCATOpa (becTHBaIE mENATOTHIECKIX
unei«OTKPBITHIA YPOK».
http://nsportal.ru - cormansHas ceTb
110 Pemenne 3anau paboTHHUKOB 0Opa30BaHMsL.
11 JIBUIKEHHE 3apSKEHHOMN YaCTHIIB B http://markx.narod.ru/pic/ - ¢pusuka B
OJTHOPOJTHOM DJICKTPHYECKOM I10JIE HHHKoIIe,
http://festival.1september.ru/articles/ -
112 Pemenue 3amau P P

(1)CCTI/IBaJ'IB neaaroru4eCKux




unei«OTKPBITBINA YPOK».

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

113 n "
TeMe "DIeKTpUYEecKoe moJie
114 KonTponbhas pabota no teme
"DnekTpuueckoe nose"
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUSA http://nsportal.ru - cormansHas cetb
115 CYIIECTBOBAHHUS OCTOSHHOTO pabOTHHKOB 00pa30BAHMS.
3JIEKTPUYECKOTO TOKA
http://markx.narod.ru/pic/ - ¢pusuka B
116 Ucrounuku Toka. Hanpsokenne u 3/1C HIKOJTE.
http://festival.1september.ru/articles/ -
117 3axon Oma [ist y4acTKa LeIH. (becTUBaIb MEJArOrHICCKUX
DIIEKTPUUECKOE CONTPOTHUBIICHUE e« OTKPBITBINA YPOK».
3aBUCHUMOCTh COIPOTUBIIEHUS OJJHOPOIHOTO http://www.fizika.ru/ - caiit s
118 MPOBOJIHUKA OT €r0 JIMHBI U IJIOIIA N yuuTened QpU3NKU U X yICHUKOB.
MONEPEYHOI0 CeYEHUS
VlelbHOE COMPOTHBIEHHE BEIIECTBA. http://www.physics.ru/ - maTepuass
119 1o (usmke.
Pemenue 3anau
[TocnenoBarenbHOE, MapaiebHOE, wWww . ege .edu.ru -
120 nHpopManuoHHbIN optan EI'D.
CMEUIaHHOE COEIMHEHNE TPOBOIHUKOB
121 Pacuér pa3BeTBIEHHBIX MIEKTPUUECKUX hitp :// school - collection . edu . ru /-
nenei. [Ipasuna Kupxroga emuHas kojutekuus LOPos
122 Pemenne 3axay bubmmorexa POUI (resh.edu.ru)
123 Pabora snekTpruyeckoro Toka. 3aKoH http://nsportal.ru - conmansHas cetb

Jxoyns —Jlenna




pabOTHHKOB 00pa30BaHUS.

http://markx.narod.ru/pic/ - ¢pusuka B

124 Pemienue 3amau IIKOJIE.
http://festival. 1september.ru/articles/ -
125 MOH_[HOCTB SJICKTPUYCCKOI'O TOKA. TennoBas (beCTI/IBaﬂB IIeIarOruUYeCKUX
MOIIHOCTbG, BBIAECIIAEMAas Ha PE3UCTOPE UaeH«OTKPBITBIN YPOK».
http://www.fizika.ru/ - caiit ns
126 Pemenue 3anay yuurenei GU3UKH U UX YICHUKOB.
3J1C u BHyTpEHHEE CONPOTHUBIICHHE http://www.physics.ru/ - marepuasbn
127 1o (usmKe.
HUCTOYHUKA TOKA
128 3akon OMa JJis TOJTHOM (3aMKHYTOM) WWW . ege 'Edu'rlj i
IIEKTPUICCKOM TIEITH uHpopMannoHHbIi noptai EI'D.
http :// school - collection . edu . ru/ -
129 Pemrenne 3agau enuuas komnekuus LIIOPos
130 MOLIHOCT HCTOUHHKA TOKA bubnuoreka POUI (resh.edu.ru)
http://nsportal.ru - cormansHas ceTb
131 KopoTtkoe 3aMbIkanne pPabOTHHKOB 00pa30BaAHHSI.
http://markx.narod.ru/pic/ - ¢pusuka B
132 Konnencarop B 11enu NOCTOSSHHOTO TOKa HIKOJIE.
http://nsportal.ru - counanbhas ceTb
133 Pemenue 3amau pabOTHUKOB 00pa30BaHMUs.
134 Pemenne 3amau mo reme "[locTostHHBII http://markx.narod.ru/pic/ - ¢pusuka B

AJIEKTPUIECKUMA TOK"




HIKOJIC.

Penrenue 3anau mo treMe "IlocTOAHHBIM

http://festival.1september.ru/articles/ -
(I)CCTI/IBaJ'IB neaarorn9eCKux

135 .
JICKTPHYCCKUM TOK" uaei«OTKPBITHIN YPOK».
Pewrenne 3a1a4 1o Teme "TI0CTOSHHBI http://www.fizika.ru/ - caiit ms
136 SIeKTpHTECKEH TOK" yuuteneil QU3UKH U UX YICHUKOB.
137 O06o00muIeHrne U cucTeMaTH3aIMsl 3HAHUH 110
teMme "[loCcTOsHHBIN 2neKTpUYecKuid ToK"
138 KonTponbhas pabota no Teme
"TTocTOSIHHBIN NEKTpUYECKUI TOK"
DJIeKTpUYecKasi IPOBOAUMOCTb Pa3JIMYHbIX http://nsportal.ru - counanbHas ceth
139 BELLECTB. DJIEKTPUUECKUI TOK B METaJIaX. PpaboTHHKOB 00Pa3OBaHH.
CBepXmnpoBOIUMOCTb
DIIEKTPUUECKHI TOK B pacTBOpax U http://markx.narod.ru/pic/ - pusuka B
140 pacIuiaBax 3J€KTpOoiIUTOB. 3akoHbl Dapanes HIKOJIE.
JUISL IIEKTPOJIN3A
http://festival.1september.ru/articles/ -
141 DIIeKTpUYECKHii TOK B razax. [lnazma (becTHBAE NearOreCKyX
naei«OTKPBITBINA YPOK».
DIIEKTPUUECKHI TOK B BaKyyMe. http://www.fizika.ru/ - caiit ms
142 BakyyMmHBIe IpHGOpHI yuuTesae GU3UKU U UX YICHUKOB.
http://www.physics.ru/ - maTepuassr
143 DNEKTPUYECKUH TOK B TIOJIYIPOBOJHUKAX 110 (u3HKe.
www . ege .edu.ru -
144 [TosrynpoBOIHUKOBBIE TPUOOPHI

nHpopManuoHHbIH noptan EI'D.




145

146

147

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue Cuiibl TOKa U HApsHKEHUS B
LEMU TOCTOSIHHOT'O TOKA IPU TOMOIIHX
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uiu "3HaAKOMCTBO ¢ IUPPOBOH
nabopatopueii o ¢pusuke. [Ipumepsr
U3MepeHus: PU3NUECKUX BETHMYUH MIPH
MIOMOIIN KOMITbIOTEPHBIX AATYUKOB"

Pu3NUeCcKuil TPAKTUKYM I10 TEME
"N3yueHrne HepaBHOMEPHOT'O IBM>KEHUS C
LEJIbI0 ONIPEAEIICHUS MTHOBEHHOM
ckopoctH"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepeHune ycKkopeHus npu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBUKEHUH O HAKJIOHHOW IJIOCKOCTH" WIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH IIPU PAaBHOYCKOPCHHOM
JIBYOKCHUH"

148

149

Du3nUeCcKul IPAKTUKYM I10 TEME
"N3mepenune yckopeHust CBOOOTHOTO
nafeHus" win "M3ydeHue nBUKEHUS Tena,
OpOILIEHHOT0 TOPU30HTAIBHO"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4yeHne qBUKEHMS TeJa 110 OKPY>KHOCTH
C TTOCTOSIHHOM MO MOJIYJIFO CKOPOCTHIO" MiIn
"HccnenoBanve 3aBUCUMOCTH TIEPUOJIA
oOpallleHns KOHUYECKOr0 MasiTHUKA OT €ro
napameTpoB"”




150

151

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3Mepenne paBHOJACHCTBYIONIEH CUJIBI TTPH
JBUKEHUH OpyCKa IO HaKJIOHHON
mmockocti" unu "IIpoBepka runotessl o
HE3aBHCHMOCTH BPEMEHHU JIBHXKEHUA OpycKa
10 HAKJIOHHOM IIJIOCKOCTH HA 3aJaHHOE
paccrosiHue OT ero Macchl"

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccneqoBaHue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3nHOBOM 00pa3siie, OT ux aegopmanuu’
wiu "M3yuenue NBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
n€rkuii 610K"

152

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YIIIOBOT0 KO3 uirenTa
3aBucuMoctu Frp(N)" win "UccnenoBanue
JBUKEHMS OpyCcKa MO0 HaKJIOHHOU
IUIOCKOCTH C IEPEMEHHBIM KO HUIIMEHTOM
TpeHust" win "M3yuenune NBUKEHUA rpysa
Ha BaJly C TpeHHEM"

153

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBUA paBHOBECHS
TBEPOIO TeJa, UMEIOIIETO OCh BPAaLICHUS"
nu "KoHCTpynpoBaHie KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOMYMBOCTHU TBEPAOTO TEJA, UMEIOIIETO
TJIOIIA/h OTIOPHI"




154

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"HU3MepeHune uMItysbca Tesia rno
TOpMO3HOMY IyTH" Wiu "M3mepeHue cuiibl
TATH, CKOPOCTU MOJAEIH IEKTPOMOOUIIS U
MOIIHOCTH cuJibl TATK" WK "CpaBHEHUE
W3MEHEHHUS UMITyJIbca TeJla C UMITYJIbCOM
cuibl" nin "HccnenoBanue coxpaHeHUs
MMITyJIbCa PU YIIPYroM B3auMoieicTBun"
win "M3MepeHrie KHHETUYECKON SHEprun
T€Na 1o TOPMO3HOMY ITyTH"

155

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
(peKOMEeHI0BAaHO UCTIONB30BaHUE IU(POBOIA
nabopatopun)" win "M3ydeHne n30X0pHOTO
npouecca" wiu "M3yuenue n306apHoro
npouecca" unu "[IpoBepka ypaBHEeHUs
cocrostHus"

156

157

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3mepeHue yaenbHol TenaoéMKocTu" niu
"HccnenoBaHue Npouecca OCThIBaHUS
Bemectsa" mnn "McciaeqoBanue
aauabaTHoro npouecca” unn "M3ydenue
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
JKUJIKOCTEH"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"M3y4eHne 3aKOHOMEPHOCTEN HCTTapeHUs
xkuakocrei" win "M3mepenue yaenbHOU
TETJIOTHI TIaBJIeHuUs Jabpaa" win "U3yuenue




158

CBOMCTB HACBIIIEHHBIX IApOB" WU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa Macchl IapoB B
nomernieHun". 3mepenune kodpdumnreHTa
MOBEPXHOCTHOTO HATSXKEHUS

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenne npeBpaiieHus SJHEpruu
3apsKEHHOT'0 KOHAEHCATOpa B YHEPTHIO
u3iydeHus ceeroauoaa” i "M3yuenue
MPOTEKaHHUs TOKA B LIETIH, COAepKaIIen
KoHAeHcarop" uinu "Pacnipenenenue
PA3HOCTH MOTEHIMATIOB (HAPSLKEHUS) IPU
MOCJIEI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpoB"

159

Ou3nuecKuil MPaKTHKYM 110 TEMe
"UccnenoBanue CMENIAaHHOTO COSTUHEHUS
pe3uctopoB" unu "M3Mepenue ynenpHOTro
COINPOTHUBIIEHUS IPOBOJIHUKOB" WK
"UccnenoBanue 3aBUCMIMOCTH CHJIBI TOKA OT
HANPSDKEHUS AJIs JTaMITbl HaKaJIuBaHUs"

160

Pu3nYecKuil TPAKTUKYM 110 TEME
"Habnronenue anektponuza’ wim
"N3mepeHnue 3apsiia 0JHOBAJIEHTHOTO HOHA"
nm "HccnegoBanue 3aBUCUMOCTH
COIPOTHBIIEHUSI TEPMOPE3UCTOPA OT
Temneparypbl” win "CHATHE BOJIBT-
aMIepHON XapaKTepUCTUKU Auona"

161

PesepBHelit ypok. O6001ICHHE U
cUCTEeMaTH3allHs 3HAaHU 10 TeMe

http://nsportal.ru - cormansHas cetb
pabOTHUKOB 0Opa3oBaHUS.




"Kuuemaruka"

PesepBHbIil ypok. O0001ICHNE 1

http://markx.narod.ru/pic/ - husuka B

162 cUcTeMaTu3alus 3HaHUH 110 TeMe HIKOJIE.
"lunamuka"
PesepBHblii ypok. O606LmeH e 1 http://festival. 1september.ru/articles/ -
163 cucreMaTH3anus 3HaHui o reme "CraTuka (beCTHBam’ HEAATOTIHeCKHX
TBepIOrO TEA" naeH«OTKPBITBIN YPOK».
PesepBHblit ypok. O6o01IeHNE U http://www.fizika.ru/ - caiir ms
164 cucTeMaTu3alus 3HaHui 1o TeMe "3aKoHbI yauTenei GU3HKH ¥ MX yYCHUKOB.
COXpaHEHHUs B MEXaHHUKe"
Peseprublit ypok. O60011eHuE U http://www.physics.ru/ - maTepuas
165 cuctemaTusanus 3Hanuil mo reme "OCHOBBI 1o usmKe.
MOJIEKYJIIPHOKMHETHYECKOU Teopun”
Peseprublit ypok. O60011eHuE U Www . ege .edu.ru -
166 CUCTEMATH3ALM 3HAHWI 110 TEME MH(pOpMalMOHHbIH nopTan EI'D.
"Tepmonunamuka. TermioBbie MaTUHbL"
PesepBHblit ypok. O0001IeHNE U http :// school - collection . edu . ru / -
167 CHCTEMAaTU3alMs 3HAaHUH 110 TeME enunas kojnekuus [IOPos
"ArperaTHble COCTOSIHHSI BEILIECTBA.
®da30BbIe IEPEX0abI"
PesepBuslit ypok. O6001IeHNE U bu6nmoreka POIII (resh.edu.ru)
168 cucTeMaTu3alus 3HaHuil 1o TeMe
"Onektpuueckoe nose"
PesepBHrlit ypok. O6001ICHHE U http://nsportal.ru - conmanpHas ceTb
169 CHUCTeMaTH3allusl 3HaHUH 10 TEMe pabOTHUKOB 00pa30BaHMs.
"TTocTOSTHHBIN NEKTpUYECKUI TOK"
170 Peseprubriit ypok. O6001eHue 1 http://markx.narod.ru/pic/ - ¢pusuka B

CHCTeMaTHU3alus 3HaHUM 110 TeMe "Toku B




pa3IuyYHbIX cpenax”

IIKOJIC.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE N (pPOBbIE

Nen/m  Tema ypoka Kontpoabsubie IIpakTuueckue
Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
BzaumojeiicTBrE NOCTOSSHHBIX MAarHUTOB U http://nsportal.ru - cormansHas cetb
1 MPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe. 1 PabOTHUKOB 00pa30BaHus.
I'mnoTesa Ammepa
Bekrop MaruuTHOM MHAYKIMH. [TpuHImn http://markx.narod.ru/pic/ - ¢pusuka B
2 CyNEpHO3HUIMM MATHUTHBIX MoJen. JInnun 1 HIKOJIE.
MarHUTHON WHTYKITUU
http://festival.1september.ru/articles/ -
3 MarauTtHoe 1moJje MPOBOJHUKA C TOKOM. 1 (ecTHBAITD MearorHIecKux
Ombit Opcrena uaeH«OTKPBITHIN YPOK».
http://www.fizika.ru/ - caiit ms
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1 yunTeneil pU3MKY 1 UX YUEHHKOB.
http://www.physics.ru/ - matepuast
5 Pemenue 3anau 1 1o (usuxe.
6 [IpuMeHeHune 3akoHa AMrepa. L www . ege .edu.ru -
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI HH(OpMATMOHHEI nopTan EI'3.
Cuna JlopeHna, e€ HanpaBlIeHUE U MOAYJIb. http :// school - collection . edu . ru / -
7 JIBukeHue 3apsHyKEHHON YacTHUIIBI B 1 enunast komnekuus [{OPos
OJIHOPOJIHOM MarHUTHOM I10JI€
) Pelrrerie 3a1a4 1 bubmoreka POIII (resh.edu.ru)
9 Pa6ora cuel Jlopenria 1 http://nsportal.ru - connansnas ceth




pabOTHUKOB 00pa30BaHUS.

http://nsportal.ru - counanbHas ceTb

10 Pemenue 3agaq PabOTHUKOB 00pa30BaHMUSL.
MarHHTHOE TOJIe B BEIIECTBE. http://markx.narod.ru/pic/ - ¢pusuka B
ll (D HIKOJIC.
€ppPOMArHeTUKH, Mapa- U JUaMarHeTUKU
http://festival.1september.ru/articles/ -
12 OcHOBHBIE CBOHCTBA (heppOMarHETHKOB. (eCTHBAIIb I1€/IATOTHHYECKHX
[Ipumenenne heppoMarHeTHKOB uaei«OTKPBITHIN YPOK».
13 Peluenue 3axay o Teme "MarHuTHOS http://w.f|2|ka.ru/ - caiiT mis
one" yautenel GU3NKHA U NX yICHUKOB.
y Pemenue 3axad o Teme "MarHuTHOS http://www.physics.ru/ - maTepuasr
nose" 1o (hu3MKe.
SIBlIeHUE DNEKTPOMAarHUTHOW UHAYKIUH. Www . ege .edu.ru -
15 I . uHpOopMaMoHHbIH moptan EI'D.
OTOK BEKTOpPa MarHUTHOW MHAYKLUH
http :// school - collection . edu . ru/ -
16 S/1C unayKIun enuHas komwieknus [IOPos
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubnuoreka POUI (resh.edu.ru)
®dapanes
18 BHXpeBoe 3MeKTpHHeckoe nofe. Toku http://nsportal.ru - cormansaas ceTb
DyKko paboTHUKOB 0Opa30BaHMUAL.
SJIC MHAYKIAA B ABIKYIIIXCS http://markx.narod.ru/pic/ - ¢pusuka B
19 IIKOJIE.
MIPOBOJHUKAX
20 Pemrenne 3amau http://nsportal.ru - connansnas ceth




pabOTHUKOB 00pa30BaHUS.

http://markx.narod.ru/pic/ - ¢pusuka B

21 [IpaBuno Jlenua IIKOJIC.
http://festival. 1september.ru/articles/ -

99 HNupyktuBHOCTH. Karyika MHIYKTUBHOCTH (pecTHBAIIb IEAATOTHYECKHX
B LIENH IIOCTOSIHHOTO TOKa UaeH«OTKPBITBIN YPOK».

SApnenue camonnykiyn, JJIC http://www.fizika.ru/ - caiit ns

23 CAMOMHTYKIIHH yuuTeael GU3UKU U UX YICHUKOB.
SHepris MArHUTHOTO MO KATYIIKH C http://www.physics.ru/ - matepuassl

24 o Qusuke.

TOKOM. DJIEKTPOMAarHUTHOE T10J1€
www . ege .edu.ru -

25 Pemenue 3anau uHpopMannoHHbIH moptan EI'D.
OG600IIeHHE U CHCTEeMATH3AIHs 3HAHHIA 110 http://nsportal.ru - coumasbhas cets

26 TeMe "DeKTpOIAHaMHKa" pabOTHHUKOB 0Opa30BaHMUsL.
KoHTponbHas paGoTa mo Teme http://markx.narod.ru/pic/ - ¢pusuka B

27 " " HIKOJIEC.

DNeKTpoANHAMUKA
http://festival.1september.ru/articles/ -

98 Konebarennnas cucrema. CBoOOIHEIE (becTHBAIb MeIarOruYecKux
Kosnebanus. 'apMoHndeckue KoneOanus ueii«OTKPBITHINA YPOK».

2 KHHEMATHIECKOE H JHHAMEIECKOS http://www.fizika.ru/ - caiit mst
OTMCcaHue KOIeOaTeIbHBIX IBIKCHUM YHHTENCH QUSHKH H HX YHCHHKOB.
DHepreTudeckoe onucanue. BeiBos http://www.physics.ru/ - matepuas

30 JTUHAMHUYECKOTO OMUCAHUS TAPMOHHYECKUX 1o usmke.

KoJie0aHUM U3 UX SHEPreTHYECKOro U




KHMHEMATHYCCKOI'O OITMCaHMA

www . ege .edu.ru -

31 Ammnryna u dasa konebaHui nHpopmanmonuslii moprai EI'D.
[lepuon u yacrora konebanuii. [lepros http :// school - collection . edu . ru/ -
MaJibIX CBOOOIHBIX KOJIeOaHuUi eannas koyuiekuus [{OPos
32 MaTeMaTuyeckoro MastTHuka. [lepuon
CBOOOJTHBIX KOJICOAHUH TTPYKUHHOTO
MasiTHUKA
3aryxaromme Kone6aHus. BeIHyKICHHbIE http://nsportal.ru - counanbHas ceTb
33 KoTeGans. Pe3oHAHC PabOTHUKOB 0Opa30BaHUSL.
http://markx.narod.ru/pic/ - ¢pusuka B
34 ABTOKOIE0aHUS IIIKOJIE.
http://festival.1september.ru/articles/ -
35 Pewrene 3amaq (hecTUBANIb TIEIArOTUUECKUX
naei«OTKPBITBINA YPOK».
VYpok-koHpepenuus "MexaHuueckne http://www.fizika.ru/ - caiir mst
36 KOJIeOaHMs B My3bIKaJIbHBIX yUHUTENIEH (QU3HKM M HX yIEHUKOB.
UHCTpyMeHTax"
O600IeH1e U cuCTeMATU3alUs 3HAHUI 110 http://www.physics.ru/ - matepuaser
37 " " o (usuke.
TeMe "MexaHndeckue KoneOanus
38 DNeKTpPOMarHUTHBIE KONeOaHus. Www . ege .edu.ru -
Kose6aTenbHEIi KOHTYD nHpopManuoHHbIH optan EI'D.
®opmyna Tomcona. CBsI3b aMIUTATYIBI http://nsportal.ru - conunanbHas ceTb
39 3apsia KOHJIEHCATOpa ¢ aMIUTATYION CHITBI PabOTHUKOB 00pa30BaHMS.

TOKa B KOJIEOATETbHOM KOHTYpE




3aKoH COXpPAaHCHUS SHEPIrur B HACAJIbHOM

http://markx.narod.ru/pic/ - ¢pusuka B

40
KOJIe0aTeIbHOM KOHTYPE [KosIe.
3aTyXarolye 1eKTPOMArHHTHbIE http://festival.1september.ru/articles/ -
41 KoseOaHus. BeIHYX/IeHHBIC (ectnBams nefarornyeckux
UaeH«OTKPBITBIN YPOK».
3JICKTPOMArHUTHBIC KOJICOaHUS
TlepemenubIii TOK. Pe3uctop u http://www.fizika.ru/ - caiit mst
42 yauTenei GU3NKHA U NX yISHUKOB.
KOHJIEHCATOP B ILIETIH IEPEMEHHOT0 TOKa
KaTyIKa HHIyKTHBHOCTH B I[ENH http://www.physics.ru/ - maTepuas
43 o pusmKe.
MEePEMEHHOTO TOKa
3akon Oma 1Sl JICKTPUYECKOM 1enu www . ege .edu.ru -
44 MEPEMEHHOTO TOKa uH(opManoHHkIi mopran EI'D.
MoIiHOCTh NEPEMEHHOTO TOKA. http :// school - collection . edu . ru/ -
45 AMIUTUTYIHOE U JEHCTBYIONIEE 3HAUECHHUE enuHas kosuekius [IOPos
CHUJIbI TOKA Y HaIPSKEHUS
http://nsportal.ru - cormansHas ceTb
46 Pe3onaHC B anekTprUeCKOil 11enH PaGOTHHKOB 0GPA30BaHIL.
http://markx.narod.ru/pic/ - ¢pusuka B
47 Pemenue 3agau IIKOJIE.
WneanbHelif Tpanchopmarop http://festival.1september.ru/articles/ -
48 [IpousBoacTBO, Nepeaaya u norpedieHue (ecTuBaih NEAroruecKux
S TCKTPHICCKOIT DHEPrHH naei«OTKPBITBIN YPOK».
OKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE http://www.fizika.ru/ - caiir ms
49 anekTposneprun. Kynerypa yuuTeae GU3NKU U UX YICHUKOB.

WCIIOJIb30BAHHUS DJIEKTPOIHEPTHH B
OBCEIHEBHON KU3HU




http://www.physics.ru/ - maTepuas

50 Pemrenue 3amau 10 dusHKe.
wWww . ege .edu.ru -

ol Pemienne 3amayu nHpOpMaITMOHHBIH mopTan EI'D.

& O6006IIeHNe U CUCTEMATH3AIUS 3HAHUM 10 http://nsportal.ru - coumanbhas cets
TeMe "DIeKTPOMarHUTHbBIE KoJleOaHus " paboTHHKOE 06pasoBanys.
MexaHudeckue BOJIHbI. XapaKTepUCTHKH http://markx.narod.ru/pic/ - gpusuka

53 IIKOJIE.

MEXaHUYECKUX BOIH
http://festival.1september.ru/articles/ -
54 CBoiicTBa MEXaHMYECKUX BOJIH (becTHBAIE mENATOTHIECIX
uaei«OTKPBITHIN YPOK».
http://www.fizika.ru/ - caiit ms

95 3ByK. XapaKTepUCTHKHU 3BYKa yuuTenei GU3NKHA U X YIEHHKOB.
Wnbpassyk u yaerpassyk. [lymosoe http://www.physics.ru/ - maTepuass

56 o o Qusmke.
3arpsi3sHEHUE OKPYXKAIOIIEH CpeIbl

Www . ege .edu.ru -

57 Pemenue 3anau uHpOopMannoHHbIH moptan EI'D.
DNeKTpOMarHuTHEIE BoMHEL M3mydenne http :// school - collection . edu . ru/ -

58 enuHas komwiekus [IOPos
AIEKTPOMArHUTHBIX BOJIH

5 DHeprHs HIeKTPOMATHUTHBIX BOJTH. http://nsportal.ru - counanbHas ceTb
CBolIICTBA 3JIEKTPOMAarHUTHBIX BOJH PaGOTHHKOB 06pa3OBAHHS.

[IIxana 37€KTPOMArHUTHBIX BOJIH. http://markx.narod.ru/pic/ - ¢pusuka B

60 [TpruMeHeHne 3NIEKTPOMAarHUTHBIX BOJIH B IIKOJIE.

TEXHHUKE U OBITY




HpI/IHHI/IHBI paaruoCBA3U U TCICBUACHU.

http://festival.1september.ru/articles/ -
(beCTI/IBaJ'IL neaarorutdyeCKux

61 Paguonokarus. DIeKTpOMarHuTHOE
o UaeH«OTKPBITBIN YPOK».
3arpsI3HEHUE OKPYKAIOLLIEH Cpeibl
Kontposnbnas padota mo teme "Konebanus hitp:/fwww.fizika.ruf - catir ans
62 " yuuTeael GU3UKU U UX YICHUKOB.
Y BOJIHBI
CBet. 3aK0H MPSAMOJHHEHHOTO http://www.physics.ru/ - maTtepuas
63 1o (HU3HKE.
pacnpocTpaHeHus CBETa
Pemienue 3agau Ha mpuMEHEHHE 3aKOHA WwWw . ege .edu.ru -
64 N uH(opManroHHkIi mopran EI'D.
MPSIMOJIMHEITHOTO pacIpOCTPAHEHHSI CBETA
Orpaenne caera. [LTOCKOE 3ePKATO. http :// school - collection . edu . ru/ -
65 enuHas koutekius [IOPoB
Cdepuueckoe 3epkajo
[Tpenomnenue cBera. AGCOIIOTHBIN U bubmuoreka POIII (resh.edu.ru)
OTHOCHUTEJIbHBIN NIOKA3aTeIb PEIOMIICHUS.
66 [TostHOE BHYTpEHHEE OTpaKEHHUE.
[IpenenbHbIN YO MOJTHOTO BHYTPEHHETO
OTpaXKeHUS
Pellenie 3a1a4 Ha IPUMeEHEHHE 3aKOHOB http://nsportal.ru - counanbHas ceth
67 PpabOTHUKOB 00pa30OBaHMUSL.
OTpa)KEHUS U MPETOMIICHHUS CBETA
Xo1 nyueii B npusme. JlHCTiepCHst CBeTA. http://markx.narod.ru/pic/ - ¢pusuka B
68 o HIKOJIC.
CnoxHbIi cocTaB 6emoro ceera. L{pet
http://festival.1september.ru/articles/ -
69 JInn3pl. DOKYCHOE PaCCTOSTHUE U ecTHBAIb TIE1ATOTHYECKHX
onTHYECKas CHUIa JIMH3BI naei«OTKPBITBIN YPOK».
20 [TocTpoenune nzobpaxeHuii B TMH3aX U UX http://www.fizika.ru/ - caiit s

cucTeMax. YBeJIUUYEHNE JTUH3EI




yuutened GU3NKU U UX YICHUKOB.

Pemenue 3agau Ha nocTpoeHue

http://www.physics.ru/ - maTepuas

71 N300paKeHHIA, TIOTY4aeMBIX C TOMOIIBIO 10 u3HKe.
JIMH3
wWww . ege .edu.ru -
712 I'na3 xak onrudeckas cucreMa HH(bOpMaHHOHHBIfI mopTan EI'D.
Pemenue 3ana4. [Ipeiensl IPUMEHHMOCTH http :// school - collection . edu . ru/ -
73 . enuHas komtekius [IOPoB
T€OMETPUUECKON ONITUKHU
74 CKOpOCTh CBETa M METObI €€ U3MEPECHUS Bbrbmaorexa PIIII (resh.edu.ru)
http://nsportal.ru - cormansHas ceTb
75 Hucnepcust csera PabGOTHUKOB 00pa30BaHUSL.
http://markx.narod.ru/pic/ - ¢pusuka B
76 HNHuTtepdepenius ceera IIKOIIE.
http://festival.1september.ru/articles/ -
7 KorepenTHble HCTOYHUKH. Y CIOBUSA (becTHBAIb MeIarOrnYecKux
HaOII0IEHUSI MAKCHMYMOB U MUHUMYMOB uaeH«OTKPBITHIN YPOK».
http://www.fizika.ru/ - caiit mis
78 Pemenue 3amau yauteneld GU3NKHA U NX yUYSHUKOB.
http://nsportal.ru - cormansHas cetb
79 IIpumeHenre HHTepdhEepeHIH PpabOTHHKOB 0OPa30BaHMS.
http://markx.narod.ru/pic/ - ¢pusuka B
80 Hudpakius ceTa HIKOJTE.
81 JudpakunonHas pemérka. Y cioBue http://festival. 1september.ru/articles/ -




Ha6J'IIOI[eHI/ISI TJIaBHBIX MAKCUMYMOB

(hecTUBAIIb TIEIATOTUUECKUX
unei«OTKPBITBIA YPOK».

http://www.fizika.ru/ - caiit mst

82 Pemenne 3agaq yauTenei GU3NKHA U NX yICHUKOB.
- TTONEpEeYHOCT CBETOBBIX BOIH. http://www.physics.ru/ - matepuassl
Ilonmapuszanus ceera no usne.
Www . ege .edu.ru -
84 Pemenue 3anay uHpopMannoHHbIH moptan EI'D.
http :// school - collection . edu . ru/ -
85 CBeTOBBIC ABJICHHS B IPUPOJIE emunast komwtekuus LIOPos
86 O06o01IeHre U cucTeMaTr3aIis 3HaH|H 110 bubmuoreka POUI (resh.edu.ru)
teme "OnTtuka"
http://nsportal.ru - cormansHas cetb
87 KonTponbhas pabota mo Teme «OnTHKa» PabOTHUKOB 0GPA30BAHMSL.
I'paHuLIBI TPUMEHUMOCTH KIACCUYECKOM http://markx.narod.ru/pic/ - ¢usuka B
88 MEXaHHUKH. 3aKOHBI JJICKTPOIMHAMUKH U HIKOJIC.
MPUHITUTT OTHOCUTEITLHOCTH
http://festival.1september.ru/articles/ -
89 [TocTynartel cnenuanbHOU TEOPUHU (pecTUBAND TearorHIecKux
OTHOCHUTEJIBHOCTH Unei«OTKPBITHIA YPOK».
IIpocTpaHCTBEHHO-BpEMEHHOM UHTEPBAJL. http://www.fizika.ru/ - caiit ms
[Ipeo6pazoBanust Jlopenna. YciaoBue yauTeneil pU3NKM U UX yYCHHKOB.
90 NpUYNHHOCTUA. OTHOCUTENBHOCTh

OJIHOBPEMEHHOCTHU. 3aMe1JICHUE BPEMEHU
Y COKpAILIEHUE JJTUHBI




DHEPrus U UMITYJIbC PEISATUBUCTCKON

http://www.physics.ru/ - maTepuas

91 YACTHLEI o (HU3HKeE.
CBs13b Macchl C SHEPTUEN U UMITYJILCOM WWw . ege .edu.ru -
92 o nHpOpMaITMOHHBIH mopTan EI'D.
PEIATUBUCTCKOMN YaCTULIBI. DHEPTHS TOKOS
http://nsportal.ru - counanbHas ceTb
93 PaBHoOBecHOe TemioBoe HU3JTy4YCHUC pa6OTHI/IKOB O6pa3OBaHI/IH.
http://markx.narod.ru/pic/ - ¢pusuka B
94 3akoH cMmenieHus Buna LIKOJTE.
http://festival.1september.ru/articles/ -
95 I'nnoresza M. I1nanka o kBaHTax. @OTOHBI (becTHBAIE mEAATOTHIECKIX
uaei«OTKPBITHIN YPOK».
http://www.fizika.ru/ - caiit ms
96 OHeprust 1 UMITy/IbC GoToHA yuuTeaed GU3UKU U UX YICHUKOB.
®otosdpdexr. Onbiter A. I'. Cronerosa. http:/fwww.physics.ru/ - matepuair
97 o Qusmke.
3akoHbl poTorddekTa
YpaBHeHnue DUHIITEHA 17151 Www . ege .edu.ru -
98 dorodddexra. "Kpacnas rpanumna” uHpopMaLMoHHblii noprain EI'D.
dboTtordpdexra
http :// school - collection . edu . ru/ -
99 Hasnenue ceera. OnbiTel [1. H. JleOeneBa eymHast kosekius LIOPos
100 BostHOBBIE CBOIICTBA YaCTHIL bubmuorexa PO (resh.edu.ru)
Bomnsl ne bpoins. JlnuHa BOIHBL 1€ http://nsportal.ru - connanbHas ceTb
101 Bpoiins u pasmepsl 06J1aCTH JTOKAIU3aluH pabOTHUKOB 0Opa3OBaHMS.

JIBUKYILIEUCS YaCTULIBI




http://nsportal.ru - counanbHas ceTb

102 KopityckysipHO-BOIHOBOM Tyann3m PpaboOTHUKOB 0Opa30BaHMUSL.
http://markx.narod.ru/pic/ - husuka B
103 Judpakius 3JeKTPOHOB Ha KPUCTAJIIAX IKOJIE.
Crenmdrka M3MEPEHHI B MUKPOMHDE. http://festival. 1september.ru/articles/ -
104 COOTHOILIEHHs HEONpeIeNEHHOCTEN ectuBanb nenaroruyeckux
Teitsenbepra unei«OTKPBITBIA YPOK».
http://www.fizika.ru/ - caiit mis
105 Perenue rpaduyeckux 3anaq yuuTenei GU3NKH U X YICHHKOB.
http://www.physics.ru/ - matepuast
106 Pemienune pacuérHbix 3a1au 1o Qu3HKe.
KonTponbhas pabota mo Temam: "OCHOBBI www . ege .edu.ru -
107 CTO", "KopnyckyJIsspHO-BOJIHOBOHI uHpopMauonHkii opran EI'D.
nyanusm"
OMnBITHI IO UCCIIEIOBAHUIO CTPOEHUS http :// school - collection . edu . ru/ -
108 atoma. [mtanerapHast MOIeITb aTOMA enunas kojnekuus [{OPos
Pesepdopna
109 Tocrynats Bopa bubmmorexa POUI (resh.edu.ru)
Bujibl criekTpoB. CIIeKTp ypoBHEH SHeprun http://nsportal.ru - cormansaas ceTb
110 aToMa BOIOPOIA PpaboOTHUKOB 00pa3oBaHUS.
CIOHTAHHOE 1 BBIHY/K/IEHHOE H3ITydEHHE http://markx.narod.ru/pic/ - ¢pusuka B
111 IIKOJIE.
cBeTa
http://nsportal.ru - cormansHas ceTb
112 Jlazep pabOTHHUKOB 0Opa30BaHMSI.




Hyxnonnas mozens spa ['eiizenOepra-

http://markx.narod.ru/pic/ - ¢pusuka B

113 HBaneHko. 3apsii 1 MacCOBOE YUCIIO Spa. LIKOJIE.
N3oronel. PagnoakTuBHOCTH
3aKoH pasiMoaKkTUBHOTrO pacnana. CBoicTBa http://festival.1september.ru/articles/ -
114 MOHU3UPYIOLIEro u3nydeHus. BiusHue ¢ecruBanb nexarorueckux
PaAMOAaKTUBHOCTH HA KUBbIE OPraHU3MBI. HIeH«OTKPBITEIH YPOK».
Jo3nmerpus
DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie http://www.fizika.ru/ - caiit mist
cuiel. Jleext maccol sapa. SnepHbie yuuTerneil GU3HKH M HX YYCHUKOB.
115 peakiuu. Snepusie peaktopsl. [Ipobiemsl
YIPaBIISEMOr0 TEPMOSIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHSA
AJIEPHOM SHEPIETUKH
MeTobl perucTpauyu U UCCIIEI0BaHUS http://www.physics.ru/ - matepuast
JJIEMEHTAPHBIX YaCTULI. 1o ¢usuke.
116 DyHIaMEHTAIBHBIE B3aUMOJICHCTBUA.
bapuoHbI, ME30HBI U JIENITOHBI.
[TpencraBnenne o CTaHIapTHON MOJIENH.
KBapk-TriItooHHas: MOJIENb aJpOHOB
®usuka 3a npeaenamu CtanaapTHOU www . ege .edu.ru -
117 mozenn. TéMHas MaTepust ¥ TEMHasT MH(pOpMalMOHHbIH nopTan EI'D.
sHeprus. EnuHCTBO Gu3nueckoil KapTHHBI
Mupa
DTarnsl pa3sBUTHs ACTPOHOMHHU. 3HAUEHHE http :// school - collection . edu . ru/ -
118 ACTPOHOMMUH enuHas koyekuus LIOPos
[TpruMeHUMOCTh 3aKOHOB (PU3UKH JUIS bubmmnorexa PO (resh.edu.ru)
119 00BSICHEHUS IPUPOJIbI KOCMUYECKUX

00BEKTOB. MeTtoapl ACTPOHOMUYICCKHUX




HUCCIIENOBAHUI

COBpeMeHHble OIITHUYCCKUEC TCIICCKOIIBI,

http://nsportal.ru - cormansHas cetb

120 PaJMOTENIECKOIBI, BHEATMOC(epHas PabOTHHKOB 0OPa30BAHMS.

ACTPOHOMHS

Bu 388310010 Heba. Co3BE3 U, APKHUE http://markx.narod.ru/pic/ - ¢pusuka B
121 . IIKOJIE.

3BE3/1b1, IUTAHETHI, UX BUJIUMOE JIBH)KCHHE

Conueynas cucrema. Comnne. ConHeyHas http://festival. 1september.ru/articles/ -
122 akTUBHOCTE. MicTounuk sneprun ConHua u (becTHBAIL MeNIArOrHECKHX

38831 uaei«OTKPBITBIIA YPOK».

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKH. http://www.fizika.ru/ - caiit ms
123 Juarpamma "cnekTpajibHbIN Ki1acc — yuuTesnel QUMK U UX YICHUKOB.

CBETUMOCTB"

http://www.physics.ru/ - maTepuasr

124 3Be3/1bI IVIABHO MOCIIE10BATEIbHOCTH 10 (usuxe.

BnyTtpenHee cTpoeHue 3BE3. www . ege .edu.ru -
195 CoBpeMeHHBIE TIPEICTABICHHUS O uH(opmanronnbii nopran ET'D.

MIPOMCXOXKACHUH 1 dBoJroru CoyHIa 1

3BE3. OTaMnbl )KU3HU 3BE3]

Mneunsiii [1yte — Hama ["anakTuka. http :// school - collection . edu . ru / -
126 Tune! ranaktuk. YEpHbIE ABIPHI B SIIpax enuHast koyutekuust LOPos

raJlaKTHK

Bcenennas. Pacuinpenne BeeneHHo. bubnuorexa POUI (resh.edu.ru)
127 3akoH Xab6ma. Teopus bonbuioro B3phsiBa.

PenukToBoe u3inyueHue

MacmTabuas cITbyVKTvpa BeeleHHOiL. http://nsportal.ru - cormansHas cetb
128 PYKTYp

Meraranaktuka

PpabOTHUKOB 00pa30OBaHMUSL.




129

130

Hepeménnasie mpo0aeMbl aCTpOHOMHUHT 1

DuU3nYeCKUi MPAKTUKYM 10 TEME

"NccneqoBanue MarHUTHOT'O IOJIA

IMOCTOSTHHBIX MarHUTOB'" WJIM

"UccnemoBaHue CBOMCTB 1
dbeppomarneTnkoB" nin "MccnenoBanue

JIEMCTBUSI OCTOSIHHOTO MarHuTa Ha paMKy

¢ TokoM"

http://markx.narod.ru/pic/ - ¢pusuka B
IIKOJIC.

131

Ou3nyecKkuil MPakTUKYM 0 TEME
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CUJIbI AMIiepa OT
cuibl Toka" win "Onpenenenue
MarHUTHOM MHYKIIMM Ha OCHOBE
yu3MepeHus cuisl Amrmepa"

132

Pu3nYecKuil TPAKTUKYM 110 TEME

"HUccnenoBanue sBICHUS

AJIEKTPOMArHUTHOW MHAYKIMU" UK 1
"OnpeneneHyre HHIYKIIMY BUXPEBOTO

MarHuTHOTO MO

133

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS CAaMOUHIYKITUN"
i "COopka MOJIETH 3JIEKTPOMAarHUTHOTO
reseparopa"

134

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenne neproa CBOOOTHBIX
KOJIeOaHW HUTSHOTO U MPY>KUHHOTO
MasTHUKOB"




135

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"I[IpeoOpazoBaHue SHEPTUHU B IPYKUHHOM
MasiTHUKE"

136

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa Yepes
MOCJICIOBATEILHO COSANHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" WK
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LMW [TIEPEMEHHOTO TOKa"

137

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOW BOJIHbI"

138

139

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepeHue nokasaresns nIpeaoMiIeHUs]
crexna" win "llonyyenue usoOpaxxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3bI"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BElleCTBa (Ha mpuMepe
Juakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS paCCEUBAIOIINX
auH3"

140

141

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaGnronenue qudpakumm,
uHTEp(EepeHIINH U MOJIIpU3aLUu cBeTa"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"OnpeneneHyre NUMITyJIbCa U SHEPTUN
PeNSITUBUCTCKUX YacTull (1o ¢poTorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"




142

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne noctosinHou [linanka Ha
OoCHOBe HccienoBanus Gororpdexra” nim
"UccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA
yepes CBETOAMO/ OT HalpsHKeHus"

Pu3n4eCKuil IPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEPEHUE
nocTostHHOM Punbepra”

144

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBanue paaroakTHBHOTO (oHA ¢
HCITOJIb30BaHUEM JI03UMeTpa' UiTn
"N3y4yeHue norjaomeHus 6era-4acTuil
aIroMUHUIEM"

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOnronenuns 3B€34H0ro Heba
HEBOOPYKEHHBIM IJ1a30M C
MCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
IIPWIOKEHUN AJIs ONIPEACIICHUS
HOJIOXKEHUS HEOEeCHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1UsI
CeBepHoOro nosiymapus 1 sipkue 3BE3/b1"
win "HaOmonenus B reneckon JIyHsl,
MJIAHET, TYMAHHOCTEHN U 3BE3IHBIX
CKOIUIEHUH"

146

O0001eHne U cUCTEMAaTU3AIINS 3HAHUI.
Ponw ¢usuku u actpoHOMUU B
9KOHOMHYECKOH, TEXHOJIOTHUECKOM,
COLIMAJILHON U ATHYECKOH cepax

http://nsportal.ru - cormansHas cetb
pabOTHUKOB 00pa30BaHMUSL.




JACATCIIBHOCTH 4YCJIIOBCKA

O00011eHrEe U cUCTEMAaTU3ALNS 3HAHUI.

http://markx.narod.ru/pic/ - husuka B

147 Posb 1 MecTo (pM3MKK ¥ ACTPOHOMUH B HIKOJIE.
COBPEMEHHOM HAYYHOU KapTUHE MUpPA
O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI. http://festival.1september.ru/articles/ -
Posnb (bﬂgplqecf(of/i TEOPHUH B (hecTUBAIIb TIEIATOTUUECKUX
(hopMHUPOBAHHUH MPECTABICHUHN O uCH«OTKPBITBI yPOK».
148 ¢du3nveckoil KapTHHE MUPA, MECTO
($u3NYECKON KapTUHBI MUpa B 00ILEM Py
COBPEMEHHBIX €CTCCTBCHHO-HAYIHBIX
IIPEACTABIICHUM O IPUPOLE
O6001IEeHEe U CUCTEMATH3AlUs 3HAHUI 110 http:/fwww.fizika.ru/ - caiit s
149 teme "KnremaTHka" yuuTeael GU3NKU U UX YICHUKOB.
O06001IeH e U cucTeMaTH3anus 3HaHUH 110 http://www.physics.ru/ - Matepuarsr
150 " " 1o Qusuke.
teme "Kunemaruka
OGOOIIEHNE U CHCTEMATH3AIUS 3HAHUH 10 www . ege .edu.ru -
151 Teme "JTuramuka" nHpopMannoHHbIN noptan EI'D.
16 OGOBIICHNE 1 CHCTEMATH3AIHS 3HAHHI [0 http :// school - collection . edu . ru/ -
teme "CTaTnka TBEpaOro Tema" emaran komnexus [IOPos
153 O0o006mIeHre U cHCTeMaTH3alusl 3HAHUH 110 bubmrorexa PO (resh.edu.ru)
TeMe "3aKOHbI COXPAHEHUS B MEXaHHKe"
O06o001IeHrne 1 cucTeMaTr3aIis 3HaH|H 110 http://nsportal.ru - connanbHas ceTh
154 Teme "OCHOBBI MOJIEKYIISPHO- PabOTHUKOB 00pa3OBaHus.
KMHETH4eCKOoU Teopun"
165 OG60OIIEHNE U CHCTEMATH3AIIS 3HAHMI 110 http://markx.narod.ru/pic/ - ¢pusuka B

teme "Tepmonunamuka. TermmoBbie

IIKOJIC.




MAaInuHe!"

O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110

http://festival.1september.ru/articles/ -
(beCTHBaJIL neaarorutdeCKux

156 TeMe "ArperaTHbIe COCTOSHUS BEILIECTBA. 5 3
" unei«OTKPBITBIA YPOK».
®dazoBbIe IEPEXOIbI
OG600IIeHNE ¥ cCHCTEMATH3AIMs 3HAHHH 110 http://www.fizika.ru/ - caiir s
157 " " yauTenei GU3NKHA U NX yISHUKOB.
TeMe "DIeKTpUYEecKoe moJie
OG600IIeHUE U cHCTEeMAaTH3aIMs 3HAHHH 110 http://www.physics.ru/ - Matepuarsr
158 " N N " 10 usHMKe.
teMe "I10CTOSTHHBIN JIEKTPUICCKUN TOK
O060011IeHNE U CUCTEMATU3AIUS 3HAHUH 110 www . ege .edu.ru -
159 " " nHpopManuoHHbId noptan EI'D.
teMe "TOKHM B pa3InvHBIX Cpeax
160 OG6OBIIEHIE 1 CHCTEMATH3AIHS 3HAHMIA 110 http :// school - collection . edu . ru/ -
teme "MaruurHoe nosne" enuHas xkosuiekius [IOPoB
PesepBublit ypok. O60011eHuE 1 bubmuoreka POIII (resh.edu.ru)
161 cHUCTEMaTU3alys 3HAHUH 110 TEME
"DeKTpoMarHuTHas UHIYKIus"
PesepBHslit ypok. O60011eHNE U http://nsportal.ru - cormansaas ceTb
162 CUCTEMATHU3aIHA 3HAHUH 10 TEME pabOTHHUKOB 0Opa30BaHMsL.
"Mexanndeckue KoieOauus"
PesepBHblit ypok. O0o01IeHNE U http://markx.narod.ru/pic/ - husuka B
163 CUCTEMATHU3aIHA 3HAHUH 10 TEME LIKOJIE.
"JeKTpOMarHuTHbIE Kosiebanus"
PesepBuslit ypok. O60011eHMEe U http://festival.1september.ru/articles/ -
164 cucTeMaTu3alus 3HaHUH 110 TEME (ecTuBaIb NeAArOrHYECKHX
"MexaHn4YeCKue U dJIEKTPOMarHUTHbIE UIeH«OTKPHITEIH YPOK».
BOJHEI"
165 Peseprublit ypok. O000IIeHNE U http://www.fizika.ru/ - caiir nust




CHUCTEMATH3alMs 3HAHUH 110 TEME
"Onrtuka"

yuutened GU3NKU U UX YICHUKOB.

166

167

168

PesepBHelil ypok. O600IICHHE U
cucTeMaTu3ais 3HaHui 1mo teMe "OCHOBEI

CTO"

PesepBHbIil ypok. O0001ICHHE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"
PesepBusiit ypok. O60011eHNE U
cucTeMatusanys 3HaHui mo reMe "dusuka
aroma"

http://www.physics.ru/ - maTepuas
o (usuke.

www . ege .edu.ru -
nHpOpMaITMOHHBIH mopTan EI'D.

169

PesepBHeIit ypok. O600IICHHE 1
cucTeMarusanys 3HaHui mo reMe "dusuka
ATOMHOTO Spa U AJIEMEHTaPHBIX YaCTHII"

170

PesepBHeIit ypok. O000IICHNE U
cHCTEeMaTH3alHs 3HAaHUH 110 TeMe
"OnemeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka. DnekTpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO0111eCTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenner»

» Guzuka. Ontuka. KBantosas ¢pusuka, 11 xknace/ Mskumes I'.5., Cunsikos A.3.,
OO6111eCTBO C OTPAaHMUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBemieHne»

» Gusuka. MonekynspHas ¢puszuka. Tepmonunamuka, 10 xkinace/ Msikumes 751,
CunsikoB A.3., O01IECTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxnnonepHoe obiectBo «M3narensctBo «lIpocBemienne»

» ®usuka. Mexanwuka, 10 knacc/ Msaxumes I'.51., CunskoB A.3., O0mmecTBO ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE 0011IECTBO
«M3parensctBO «IIpocBenieHne»

» ®usuka. Konebanus u Boanel, 11 xinace/ Makumes I' 4., Cunsgkos A.3.,
OO611ecTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKimoHepHOe

obmectBo «M3naTenscTBO «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
1. Eptotkun E.C. ®usuka. 10 k1. CaMoCTOSITENIbHBIE U KOHTPOJIbHBIE PaOOThI
(6a3oBbIit 1 yrayonennsiil yposenb) / YMK Msxumesa I'.J1.

2. Eprotkun E.C. ®usuka. 11 k1. CaMocTosiTENbHBIE U KOHTPOJIbHBIE PAOOTHI



(6a3oBbIii 1 yrayoneHHbIi ypoBeHs) / YMK Mskumesa I7.J1.

3. [NapdentbeBa H.A. Coopnuk 3amau 10-11 kiacce. bazosiit ypoBens/Y MK
Msxumesa ['.J1.

4. PrimkeBud A.Il. 3agaynuk 10-11 xnacc.®usnka. 10 knacc.

5. 3apaunuk. ba3oBsiii u yriyonenusiii ypoBuu/I'enaenmreiin J1.J., Bynatosa
AA.

6. ®uzuka. 11 knacc. 3agaunuk. ba3oBslii U yriayOaeHHbIN ypOBHU/

I'ennenmreiin JI.O., bynatoa A.A. u np.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
http://nsportal.ru - conmanbHas ceTb paOOTHUKOB 0Opa30BaHHSI.
http://markx.narod.ru/pic/ - ¢pusuka B mkoJe.
http://festival.1september.ru/articles/ - dbectuBab negarorudeckux
uae«OTKPBITBIA YPOK».
http://www.fizika.ru/ - caiit myis yuureneit Gu3uku U X yYCHHKOB.
http://www.physics.ru/ - maTepuaisi o hpusuke.
Www . ege .edu.ru - uadopmartmonusiid mopraia EI'D.
http :// school - collection . edu . ru / - eaunas xomiexmus [{OPoB

but6mmoreka POIII (resh.edu.ru)






