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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo ¢Qu3uke 0a30BOro0 ypOBHS Ha ypPOBHE CpPEAHETO OOIIEro 0Opa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHblx B PI'OC COO, a Takke ¢ ydé€Trom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHIEIIUU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®u3uka» B 00pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoit  Denepanuw,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copepxanue mnporpaMMbl Mo (U3MKE HaIpaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpeIMETHBIM
pe3ynbTaTaM OOyueHHUs, a TaKKe YYUTHIBAET HEOOXOIMMOCTh peanu3ali MEKIIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YUYEOHBIMH IpeaMeTaMu. B Hel ompenenstorcs
OCHOBHBIE IEJIM M3y4YeHHs (U3UKM Ha YPOBHE CPEIHETO OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIC, METallpelIMETHbIe, MpeaMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3MKe BKIIOYAET:

® [UIaHUpPYEMbIE PE3yNbTAaThl OCBOCHHUA Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YIbTAThI IO rojIaM O0yUYEHUs;

e cozaepxanue yueOHoro npeamera «dusukay mo rogaM oOydeHusl.

®du3nka Kak HayKa 0 HauOoJiee 00INX 3aKOHAX MPUPOJIBI, BBICTYIAs B KAYE€CTBE Y4€OHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHHM 00 OKpY)KarollleM MHpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3YIOUIMM i €CTeCTBEHHO-HAayYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMHel, Ouonoruen, gusmdeckoir reorpadueit u acrpoHomuei. Mcnonp3oBaHue U aKTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepHaJoB C 3a/laHHBIMU CBOMCTBaMU U Apyrux. Vizydyenue Gpu3nKku BHOCUT OCHOBHOM BKJIaJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTHHBI MHpa 00ydaromuxcs, B GOpMHUPOBAHUE YMEHHM
PUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEI0BaHUI.

B ocHoBY kypca (pu3MKH U1t ypOBHS CpeTHEro 00IIero oopa3oBaHus MOJIOKEH PSII UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypcC SIBJISIETCS JJOTMUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3ziesioB (M3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuall Kypca (U3UKH 0ObeAUHEH BOKPYT
¢buznueckux Teopuil. Begymmm B Kypce sBIseTcss (OpPMHUpOBAaHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuszaius mpeanoyaraeT UCIoIb30BaHUE TYMaHUTapHOTO
noTeHIManza GU3NIECKoil HayKu, OCMBICIIEHUE CBS3U Pa3BUTHS (DU3HMKM C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TpobdIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pusuku mpeamnoiaraet 3HakOMCTBO € IIHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX IPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasn3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTUEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs MPoOIeM palliOHAIBLHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.



CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpEeTHEro oOmero o0pa3oBaHUS
ABISIOTCS  (u3MUecKkue Teopuu ((popMHpOBAHHE NPEICTABICHUH O CTPYKTYypE MOCTPOCHHUS
¢u3nyeckoil Teopuu, poiau (YHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITETbHOCTHBIN MOIX0 B Kypce (PM3UKU peaTu3yeTcs MPeke BCEro 3a CuéT
OpraHu3aly 3KCIEPUMEHTAILHON NesATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme mo (u3uke OOBEAMHEHBI B OOIIMI CIHCOK
YUYECHHUECKUX NPAKTUYECKUX padoT. BrlaeneHue B ykazaHHOM IEpeyHE JIaOOpaTOpHBIX padoT,
IOPOBOJIUMBIX JJIsI KOHTPOJISI M OLEHKH, OCYLIECTBISETCS YYaCTHHKAMH OO0pa3oBaTeIbHOTO
npolecca UCXos U3 0COOEHHOCTEN IUIAHUPOBAHUS M OCHalleHus kabuHera ¢usuku. [Ipu sTom
o0ecrieunBaeTcsi OBJIAJCHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MUECKUX BEJIMYMH W TOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.
Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3ajad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBJISIFOTCA 3a/1a4M C SIBHO 3aJlaHHON (hU3HYECKON MOJIENbIO,
MO3BOJISIONINE NPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
Kypca, TaK ¥ HHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KadecTBEHHBIX 3ajad MIPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3NYECKUX SBJICHUMM M MPOLECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbiOOpa (u3MuecKod MOAEIM A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B cootrBerctBuum ¢ TpeboBanusimu ®I'OC COO Kk MaTepuaaIbHO-TEXHHUUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbI YpOBEHb Kypca (M3MKH HAa YPOBHE CPEIHEro
oOrmiero o0pa3oBaHUs JIOJDKEH U3y4yaThbCs B YCIOBUAX NPEIMETHOro kabuHeTa (U3MKM WIH B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
bU3MKA JOHKHO OBITh HeoOxoaumoe JjabopaTopHOe O00O0pYyIOBaHHME JJIs1  BBIMOJTHEHUS
yKa3aHHBIX B IpOrpaMMe 1Mo (U3MKe YUEHHYECKUX MPAKTHUECKUX paboT M JEMOHCTpalMOHHOE
o0opyoBaHue.
JemMoHCcTpaniioHHOe 000pynoBaHue (GopMUPYEeTCST B COOTBETCTBHU C IPHUHITUIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M O0ECTIEYMBAET IMOCTAHOBKY IEPEUMCIIEHHBIX B MPOrpamMMme o
¢u3uKe KIIOUEBBIX JEMOHCTPALMH JUIsI MCCIIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
HMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.
JlaboparopHoe 00opymOBaHHE ISl YYEHUYECKHX MPAKTUYECKUX PabOT (GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecreurBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHl J1abopaTOPHOro OOOpYJIOBaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AaHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BHJI€ IU(PPOBHIX J1a0OPATOPHiA.
OCHOBHBIMU LEJIIMH U3Y4YeHUS PU3UKU B 00IIIEM 00pa30BAHUU SBISIOTCS:
e (dopMupoBaHHEe HWHTEpeca M CTPEMIICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYEHUIO
TPUPOJIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE MPEJICTABICHUM O HAaydyHOM METOAE TMO3HaHUs U (HOpPMHUpPOBAHUE
UCCIIEI0BATEIbCKOTO OTHOILEHHSI K OKPYKAIOLUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa M3y4EHHUs] OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUI OOBACHATH SIBJICHUS C UCTIOIb30BAHUEM (DU3MUECKUX 3HAHUM U
HAaYYHBIX J0Ka3aTeNIbCTB;



dbopMupoBaHUE MPEACTABICHUN O POJIM (PU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JocTikeHnne 3TUX Lenel o0ecreyrBaeTcsl peluIeHHeM CIEAYIONMX 3a7ad B Ipoliecce
U3YYCHHUS Kypca (PU3UKU Ha YPOBHE CPETHETO OOIIEero 0Opa3oBaHHUS:

nproOpeTeHne CUCTEMBI 3HaHUH 00 00IuX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOUAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3HUKY, SIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HKY B 3JIEMEHTHI aCTPO(U3UKH;

dopMHupOBaHHE YMEHUH MPUMEHSATh TEOPETUUYECKUE 3HAHUSA [UIS OOBACHEHHS
busznyecKkux SBJICHUM B NPUPOJE U Ui TNPUHATHS NPAKTHUECKUX pELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOEHHUE CIIOCOOOB pEHICHHs pPa3IMYHBIX 33/Jad C SBHO 3aJaHHOM (u3nueckoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UUYECKOM
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHHe (DPU3MYECKMX OCHOB M TPUHIIMIIOB JCHCTBHUS TEXHHUYECKUX YCTPOWCTB M
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJI/ICHUE METOJaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS U TPOBENEHUS (PU3NIECKUX
OKCIEPUMEHTOB,  aHalW3a ©  HWHTEpHpeTandd  HHQOpMAaIUH,  ONpeIeIeHUs
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysIbTarTa;

CO3JIaHUe YCJIOBUH JJIsl Pa3BUTHSI YMEHUI MPOEKTHO-UCCIIEA0BATEIBCKONW, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HAa YpOBHE CpEIHEro oOmero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 vacoB (2
yaca B HEJIeJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adbopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENb JIETaeT BHIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT u
OTIBITOB C YUETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00ydaroIuXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupoje. Hayunele MeToabl MO3HaHUS OKpyXkaromero mupa. Ponb
HKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHUS IPUPOIbI. DKCIEPUMEHT B (PU3HKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. dusnueckue
3aKOHBI ¥ TeOpHUH. | paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m mecto ¢uzuku B (GOpMHpPOBAHMM COBPEMEHHOM HAaydyHOW KapTUHBI MHpa, B
IIPAaKTUYECKON NEeATEIbHOCTH JIIOICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Paznes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYeCcKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MIHOBEHHAasi CKOPOCTb) M YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CUCTEeMbl KoopauHaT. CloKeHHe NEepeMeIeHU 1
CJI0’KEHHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMONIMHEIHOe nBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTepUAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHoe majieHne. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHEe MaTepuaibHOM TOYKM 1O OKPYKHOCTU C
MOCTOSIHHOM 1O MOZYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHas cKopocTh. llepuon u
yacTtoTa oopauieHus. LleHTpocTpeMuTETbHOE YCKOPEHUE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUUECKOE TMPUMEHEHWE: CHUIOMETp, JBM)KCHHE
CHaps0B, LIETIHbIE U PEMEHHBIE MEpeIayn.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAIINS KHWHEMATUUECKUX XapaKTEPUCTUK JBKEHUS.

[IpeoOpazoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmkeHus Tena, OpomeHHOTo MO YITIOM K TOPU30HTY U TOPU3OHTAIBHO.

W3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

HampaBnenue ckopocTu npu ABMKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO JIBH>KEHHUS C LI€JIbIO ONPEEICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHONICHHWS  MEXIYy  MYTAMH, TNPOWJACHHBIMM  TEJIOM  3a
MOCJIeIOBATEIbHbIE paBHBIC IPOMEXKYTKM BpPEMEHH TPU PAaBHOYCKOPEHHOM JBIKEHUU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue ABUKEHUS HIApPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akon HeroToHa. MHEpLManbHbIE CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa ains
MaTtepualibHOM TOUKHU. TpeTuit 3akoH HproTOHA [1711 MaTepHalIbHBIX TOYEK.



3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpel Tpenus (mokosi, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHMs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosdounuent tpenns. Cuna conpoTUBIEHUS
IIPU JBUKEHHUM TENA B KUAKOCTU WM rase.

[TocTynaTensHOE M BpallaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCU BpameHus. Ilmedo cunbl. YcinoBus paBHOBecus
TBEPJIOTO TENA.

TexHHuYecKne YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIINIHUKH, ABH)KCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEPLIMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEIl.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opMariuu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnosus paBHOBECHs TBEPAOIO Tea. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHue ABMKEeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBUui paBHOBECUS TBEPAOTO TEJIa, UMEIOILETO OCh BPAILEHHUS.

Tema 3. 3akoHnbl cOXpaneHusn ¢ MexanHukKe

HNmnynsc MatepralibHOM TOYKHU (Te€da), CUCTEMBl MaTepUaAIbHBIX TOUeK. IMITynbc CUIbI U
M3MEHEHHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pa6oTta cunbl. MOLTHOCTH CHJTBI.

Kunernyeckass sHeprus martepuaibHOW TOUYkd. TeopemMa 00 M3MEHEHMM KHHETUYECKOU
DHEPIHH.

[TorennuanbHas sHeprus. IloTeHnManbpHas SHEPTUs yIpyro AeGopMUPOBAHHOMN MPYKUHBI.
[TorennuanbHas SHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMAbHbIE CUJbl. CBA3b pabOThl HEMOTEHIMAIBHBIX CHJ C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U INPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBII
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenre aOCONIOTHO HEYNPYroro yaapa C IOMOULIbIO JBYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsI3U pabOThl CUJIbI ¢ M3MEHEHHEM MEXaHUYECKOH 3HEpruu Teina Ha
IIPUMEpPE PACTSHKCHUS PE3HHOBOTO JKIyTa.



Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKON TEOPUH U HX ONBITHOE 000CHOBAHHUE.
bpoynosckoe nBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJien CTPOCHUS Ta30B, KUAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaudecTBo BemecTsa.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usamepenue. lllkana remneparyp Llenbcusi.

Mopenp uaeanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
UAcabHOTO Ta3a. AOCONIOTHAas TemrepaTypa Kak Mepa CpedHed KHHETHYECKOW SHEpruu
TEIUIOBOrO JBWXKEHHMS 4actul ra3a. [llkama temnepatryp KeneBuHa. ['a30Bble 3aKOHBIL.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B HacaibHOM rasze C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe mpeacTaBieHre U30MPOILIECCOB: H30TepMa,
u30Xopa, n3odapa.

TexHu4ecKkre yCTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbpIThl, OOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbiTa ITepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBUA.

Monens, WUTIOCTpUpPYIOLIAs MPUPOTY JaBICHUS ra3a Ha CTEHKH COocyaa.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3/lyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpeHHH 00béMa
KOMHATBHI, IABJICHHS ¥ TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEeHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI M
crocoObl e€ m3MeHeHus. KonumdecTBo TeroTsl U pabota. BHyTpeHHss SHEprusi 0THOATOMHOTO
UJeanbHOro ra3a. Bujsl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMI0EMKOCTh BellecTBa. KoaudyecTBo TEIIOTHI PH TeIUIONepeaaye.

[Tonsitue 00 amgmabatHoM mporecce. [lepBbiii 3akoH TepMmoaWHaMuKH. [IpuMmeHeHHE
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K m3omporieccaM. [ padudeckas maTepnperanus paboThI rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

TenoBeie MamuHbL. [[pUHIIUTIBL IEHCTBUS TEMIOBBIX MaliiH. [IpeoOpa3zoBaHus SHEPTUH B
TeroBbIX MamuHax. Koaddunuent noneznoro aeiictsus terioBoil Mamusbl. [{ukn Kapuo u
ero Kod(hPUIUEHT MOJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETHUKH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: JBHUTaTelb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIBHHUK, KOHTUITHOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEH SHEpruu Tela MpPU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJl JIEHCTBHEM C)KaTOr'0 BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHus (BUACOAEMOHCTpALs).

H3meHeHne BHYTpeHHEH 3Hepruu (TemMrepaTypsl) Teja Ipu Terionepeaaye.

OnbIT Mo aguabaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUsI, PEAKTUBHOTO JIBUTATETIS.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne yaenbHOU TeINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeugecmea. Dazoswvie nepexoonvt

[TapooOpa3zoBanne u koHAeHcauus. Hcmapenue u  kurneHue. AOcCOmOTHasS U
OTHOCHUTEIIbHAS BIAKHOCTh BO3/lyxa. HacklmeHHbIi map. YaenbHas TemioTa napoodpa3zoBaHusl.
3aBUCUMOCTH TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.

TBépnoe Teno. Kpucrannnueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuaybl. [lnaBineHue u Kpuctamwmszanus. Y aenbHas
TeruioTa riasneHus. Cyonumanus.

YpaBHEeHHE TEIJIOBOTO OaaHca.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJOTMU TOJIy4EHHS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX ITAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

Habuntonenne HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BELLECTBA.

JleMOHCTpalus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepeHrie OTHOCUTENBHON BIIaKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexkmpocmamuxa

OnexTpuzauuss Tel. ONEKTpUYeckud 3apsan. JlBa Buaa DIIEKTPUYECKUX — 3apsiioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. ToueuHslii  snekTpuyeckuil — 3apsia.
Onexkrpuueckoe mnose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHumn cynepnosunuun
IEKTPUYECKUX MOJIEN. JIMHNN HANPSKEHHOCTH DIIEKTPUUECKOTO TOJIS.

Pabora cun oanexktpocratudyeckoro mojs.  [loreHnman. Pa3HOCTP  MOTEHIIMAIOB.
[TpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J(uaaeKTpuueckas NpOHUIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DJeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHuuyeckue ycTpoilcTBa M TNPaKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE DJIEKTPONnpHOOpOB, KOHAEHCATOP, KOMHPOBAIbHBII
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBre HaAIEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3apSIKEHHBIX TE.

ITpoBOAHMKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DneKTpocTaTH4ecKast 3alluTa.

JMPNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIMIAJN IIJIACTHH,
paccTosIHUS MEXy HUMU U AUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATopPA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.



Tema 2. llocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DNEKTPUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. VICTOYHUKH TOKA.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DIIeKTPUUYECKOe CONPOTHUBIICHUE. VY nensHoe COMPOTHUBJICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHUE TPOBOIHUKOB.

PaboTa snekrpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCT 3IEKTPUIECKOTO TOKa.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) 2JIEKTpHUecKoi mernu. KopoTkoe 3aMbIKaHueE.

DJNEeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX METAUIOB. 3aBUCUMOCTh COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHass MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CaoiicTBa p—Nn-nepexona. [lomynpoBoHUKOBbIE TPUOOPBI.

DNEKTPUYECKUII TOK B PACTBOPAaX M pacIulaBax »dJIEKTPOJIUTOB. IJIEKTPOJIUTUUYECKAS
Juccoruanus. DIEKTPOIIn3.

DJNIeKTpUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSATENbHBIN pa3psaa. MonHus.
IIna3zma.

TexHu4yeckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHUE: aMIIEPMETpP, BOJIBTMETP,
peocTaT, HCTOYHUKH TOKA, OJJIEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3IEKTPOOCBETUTEILHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUIOLIAIAN
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmernranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHH€ TajJbBaHHMYECKOTO
3JIEMEHTAa U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYLIEH CHIIBI  MCTOYHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

HabGnronenue anexrpomnusa.

MexnpeameTrHblie CBSI3H

Wzyuenne kypca ¢usuku 6azoBoro ypoBHs B 10 Kjgacce OCYyIIECTBISETCS C Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBS3€M C KypcaMH MaTeMaTUKH, OHWOJOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUecKas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJACIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHUE CHCTEMbl ypaBHEHWH, JHMHEWHas QyHKIuUsA, mapabdona,
runep6oma, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,



KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBl M KX MPOEKIUU HA OCH
KOOPAMHAT, CII0KEHNUE BEKTOPOB.

buonocus: mexanudeckoe NBIKEHUE B XKHUBOU mpupoze, nuddysus, ocmoc, TermiooOMeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELICCTBA,
MOJISIpDHAsl Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TeEJ, XKUIAKOCTEH W Tra3oB, AJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJbBAHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBUKEHUHN C MCIIOIb30BAaHUEM MEXAHU3MOB, YUET TPEHUS B
TCXHUKC, TMOAIHUITHUKHU, HCIOJIB30BAHUC 3aKOHA COXPaHCHHA HMITYJIbCa B TCXHUKC (paKeTa,
BOJAOMET M Jpyrue), JBUTATeb BHYTPEHHEr0 CropaHus, IMapoBas TypOuHa, OBITOBOI
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOJYYEHHs] COBPEMEHHBIX MATEpUAJIOB, B TOM YHCIIE
HAaHOMATEpPUAJIIOB, W  HAHOTEXHOJIOTMM,  DJIEKTPOCTAaTUYECKas  3alluTa,  3a3eMJICHUE
JIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA TPHUHTEP, JIIEKTPOHArpeBaTeIbHBIC MPHUOOPHI,
3JIEKTPOOCBETUTEIbHBIC TIPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUSA

[TocrosiHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSIHHBIX MarHuTOB. MarsmmTHOE IIOJIE.
Bekrop marauTHOM MHAYKIMH. [IpMHIMI Cynieprio3uiM MarHUTHBIX MOJIeH. JINHUM MarHUTHON
uHAyKIMU. KapTrHa TUHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa IMHMM MHIYKIMM MarHMTHOTO IOJISA
JUIMHHOTO TIPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opctena. B3aumoaeiicTBre MpOBOTHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHME. J[BWKEHUE 3apsyKEHHOM 4YacTULBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBneHne nnekTpoMarHWTHOM WHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW WHIYKLUU.
DIIEKTPOABMKYIAsA CHJIA MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHayKunu dapanes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMXKYIIAas CHiIa WHAYKIUU B IIPOBOJHHKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEeKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoilcTBa M MpPaKTUYECKOE IMPUMEHEHHUE: IMOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUThI, AJIEKTPOJIBUraTelNb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTUL, HHIAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM ITOJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopenictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBNIeHME SJIEKTPOMArHUTHOW UHAYKIUH.



IIpaBuno JleHnna.

3aBUCHUMOCTD 3JIEKTPOABIKYIIEH CHJIBI MHAYKIIMHA OT CKOPOCTHU M3MEHEHHsS] MarHUTHOTO
IIOTOKA.

SIBieHME CAMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, rabopamopmuie pabomul

M3yyeHnne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

HccnenoBanue JeNCTBUSA IOCTOSIHHOTO MarHUTa HA PaMKY C TOKOM.

HccnenoBanue sABJICHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 3.1eKmMpoMazHUNIHbIE KONCOAHUA

KonebarenbHas cucrema. CBoOojHble MexaHMuYeckue KosebaHus. ['apmoHuueckue
kosebanus. Ilepmon, wactora, amrmumutyga M ¢asa kosnebanui. IIpyKUHHBIM MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamieHue >Heprum
IIPU FApMOHUYECKHUX KOJICOaHUX.

Konebarenbupiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
K0JIeOATeIbHOM KOHType. AHAJIOrMs MEXIYy MEXaHWYeCKMMU M 3JEKTPOMarHUTHBIMU
kosebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HUICATHHOM KOJIeOaTeIhbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxarolmux KojeOaHUsAX. BbIHY)XIeHHble MeXaHHUYECKHE KoJeOaHus.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIEHUE 3IEKTPHUUECKOW HHEPTHUU.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJCTBE AIEKTpo3Hepruu. KynbTypa wucnonb3oBaHUS
AJIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKHHA 3BOHOK,
TEeHEePaTop MEPEMEHHOI0 TOKA, IMHUU JJIEKTPOIIepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cUCTEMBI (IPYKUHHBIN WM MaTeMaTH4eCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJEOaHUI.

Ha6nronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusl.

OcmunorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKA UM HamlpsbKeHUS OT  BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHaHc npu mociie0BaTeIbHOM COEIMHEHUU PE3UCTOpA, KaTyIIKH MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopnenb TMHUY AIIEKTPOIIEPENAUN.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOA MANIBIX KOJIEOaHUH TPy3a HA HUTHU OT JJIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne IEpEeMEHHOIO TOKa B ILENM W3  IOCIEIOBATEIBHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60IHbL



Mexanuueckue BOJIHBI, yciioBUs pacnpocTpanenus. [lepuoa. CkopocTb pacnpocTpaHeHHs
U januHa BoNHBL [lomepeunble W mponoNibHBIE BONHBL MHTephepeHmus u audpaxus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNIEKTPOMAarHUTHBIE BOJHBI. YCJIOBHUS HM3JIy4€HHUs AJICKTPOMATHUTHBIX BOJH. B3aumuas
opueHranus BektopoB E, B, V B snexkrpomaruutHOoi BojHe. CBONMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)XXeHHe, MpeJoMIIeHue, Moisipuzauus, Audpaknus, uHtepdepenius. CKOpPoOCTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 3J1€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3IEeKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paqnoCBA3U U TeneBuaeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLIEH CPEbl.

TexHuueckue ycTpouWcCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHUKE W MEIUIIMHE, paaap, PaauoONpUEMHUK, TEJIEBH30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O0pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

HabGmronenue otpaykeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AuQpakini MEXaHM4eCKUX BOJH.

3BYKOBOH PE30HAHC.

Halmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIUTYIOM M YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMAarHUTHBIX ~ BOJIH:  OTpPaXEHHWE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsmonnHetHOE paclipocTpaHEHUE CBETa B OJJHOPOJIHOM Cpeie.
JIyu cBera. ToueuHBI UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne H300pakeHUH B IMIIOCKOM
3epKae.

[Ipenomnenue cBera. 3akOHBI TpEJIOMIICHHUS CBeTa. AOCONIOTHBIM TMOKa3aresb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus cBeta. CroxxHbIl cocTaB 6enoro ceera. LIBer.

Cobuparoniue W paccewBarolive JIMH3bl. ToHKas JuH3a. DOKYCHOE pAacCTOSHUE U
ONTHYECKasi CHJIa TOHKOW NHH3BI. [locTpoeHre n300paxeHuii B COOMPAIOMINX M PACCEUBAIOIINX
nuH3ax. @opMysa TOHKOU JIMH3BIL. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass omnrtuka. WuTepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HAOIIO/IEHUS MAKCUMYMOB U MUHUMYMOB B WHTEP(EPEHITMOHHON KapTUHE OT ABYX CHH(DA3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus  cera. [udpakmuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHWE: OYKH, Jyma, (oToamnmapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, AU(pakiuOHHAs
pemETKa, TOJISTPOUSI.

Jlemoncmpayuu



[IpsiMonuHeitHOE pacHpOCTpaHEHUE, OTPAXKEHUE M IMperoMiieHue cBeta. OnThuecKue
puOOPBHI.

[TonHoe BHYTpeHHee oTpakeHrue. Mojienb CBETOBOIA.

HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.

Mopenu MUKpPOCKOIIA, TEIECKOIIA.

HaGmronenne unatepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmronenue nucnepcuu cBera.

[Tomryuenue ciekTpa ¢ TOMOIIbIO PU3MBI.

[Tomydenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HaOGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokaszatens IpeIoMICHUS CTEKIIA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

HabGmronenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH
I'paHnLBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHHMKHU. IlocTynaTel cnenualbHOM TEOpUH
OTHOCUTEJIbHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTH CBE€Ta B BaKyyme, NPUHUUII
OTHOCHUTEIBHOCTH DHHINTEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nen 7. KBantoBas puszuka

Tema 1. Dnemenmul KEAHMOGOI ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u sHEprun GOTOHA C €ro YaCTOTOW. DHEPrusi U UMITYJIbC
dboToHa.

OtkpeiTe u uccienoBanue Qorodpdexra. Ombitel A. I. CroneroBa. 3aKOHbI
doroaddexra. YpaBHenue DitHmTeitna s Gpororddexra. «KpacHas rpanuna» Gorosddexra.

JaBnenue cBera. OnwiTe! [1. H. JIeOGenena.

XHUMHYECKOE IEHCTBHUE CBETA.

TexHuueckue yCTpOHCTBAa M MpPAaKTHYECKOE NMpPUMEHEHHe: (OTOdrIEeMEHT, (POTodaTUHK,
COJIHEeYHast OaTapest, CBETOAHO/.

Jlemoncmpayuu

®otoddeKT Ha YCTaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gporodddekra.

Cseroauog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna no paccesnuto o -dactuil. Ilnanerapnas
mozenb atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXojae aToMa ¢
OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buabl crnekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZOPOZA.

Bonnossle cBolicTBa yactuul. Bonnsl ne bpoiinsa. KopnyckyasipHO-BOJIHOBOW Tyaan3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckne YCTpPOMCTBA M NPAKTHYECKOE MPUMEHEHHE: CHEKTPAJIbHBIM aHaIu3
(ciekTpocKo1), Ja3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens omnbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nHedvyaTbiX ClieKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Hab6nronenue TMHEHYaToro crekrpa.

Tema 3. Amomnoe aopo

OKCHEepUMEHThI,  JIOKa3bIBAIOLIUE  CIOXKHOCTH CTpOCHHS  sapa. OTtkpbiTHE
pamuoaktuBHOCTH. OmbITEI Pe3epdopaa mo onpeneneHno cocraBa paHoaKTUBHOTO H3TYUCHUS.
CsaoticTa anb(da-, 6era-, raMma-u3IydcHus. BiusiHue paquoakTHBHOCTH HA KUBBIC OPTraHU3MBI.

OtkpeiTHe TIpoTOHAa W HedTpona. Hykmonnas mopens siapa ['eitzenOepra—lBaHeHKoO.
3apsn siapa. MaccoBoe yuciio siapa. M30Tonsl.

Anbpa-pacniaa. DJIEKTPOHHBIA U MO3UTPOHHBIM OeTa-pacnaia. ['amma-usznydyenue. 3akoH
PaauOaKTUBHOIO pacIaja.

OHeprust cB3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepHsele peakuuu. [leneHne u cuHTE3 A1€p.

SAnepubiii  peaktop. Tepmosnepubiii cuHTe3. [IpoOmembl M TMEPCIEKTUBBI  SISPHON
HHEPreTUKU. DKOJIOTUUYECKUE ACTIEKThI ACPHON SHEPreTHKU.

OnemeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOEHNS U PETUCTPALIMM HIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOIeiCTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHuueckue ycTpolCTBa U MPAaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHass boMOa.

Llemoncmpayuu

Cué€TurK MOHU3HPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU
Ortanbl pa3BUTUsA  acTpoHoMuu. llpukiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHUE
ACTPOHOMHUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, IIIAHETHI, KX BUANMOE ABHKECHUE.

CoJiHeUHas cucrema.

Counnine. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun CosHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIC XapaKTEpPHUCTUKHU. JluarpaMma «CHEKTPaTbHBIA KJIacC — CBETUMOCTBbY». 3BE3[IbI
[JIaBHOM MOCIEAO0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» MJig 3BE3] TJIaBHOU
MOCJIeIOBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoOBpEeMEHHbIE NPEACTABICHUS O
MPOUCXO0XKACHUU U ABOMOIMU CoJIHIIA U 3BE3/1. DTaMbl )KU3HU 3BE3].

Muineunsiit [1yte — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
ranakTuk. PaguoranakTuku u kBazapbl. UEpHbBIE ABIPHI B siIpax rajakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3axkon XaO6ia. PazOeranme ramaktuk. Teopus
Bosbiioro B3peiBa. PenMKTOBOE H3Ty4YEHHE.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabniooenus



HabmioneHuss HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BaHHEM KOMITBIOTEPHBIX MPUIOKECHUH
JUISL OTIpEICIICHUS MTOJIOKEHHUSI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u ipKue 3BE3/1bI.

Hab6nronenus B treneckon JIynsl, muraner, Mieunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHMAILHON |
9TUYECKON cdepax [eATeNbHOCTH YelOBeKa, POoidb U MecTOo (U3UKHM U acCTPOHOMHUHU B
COBpPEMEHHOM Hay4yHOW KapTHHE MHpa, poib (GU3HYECKON Teopu B  (POpMHUPOBAHUHU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpa B 001EM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHble CBSI3H

Uzyuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce ocymiecTBseTcsl € Y4€TOM
COJIEpKATENbHBIX MEXIIPEIMETHBIX CBs3€M C KypcaMH MaTeMaTUKH, OHOJOTHH, XUMUH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusl, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABIICHUE, Hay4YHbIH (akT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
3KCHEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHue CHCTEMBl ypaBHEHUH, TPUTOHOMETPUYECKHE (YHKIUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOIHBIC 3JEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU TI0J100MS TPEYTOIBbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: »nextpuueckue SBICHUS B JKMBOW MpUpOJE, KojeOaTelbHbIE IBUKEHHUS B
JKUBOM TpUpoJie, ONTHUYECKUE SIBJICHUS B JKUBOM MpHUpoOJEe, NCHCTBHE pagualii Ha >KUBBIE
OpraHu3MBl.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaJUIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHMs KPUCTAUINYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghus: MarHUTHBIE MOJIIOCA 3€MJIH, 3aJIeKH MAarHUTHBIX PyZ, (OoTOChEMKA 3eMHOM
IIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: MTMHUM DIIEKTPOIIEpENay, TEHEPATOP NEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEID,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TeNEeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yuebHOro mpenmera «®dusuka» Ha ypoBHE cpegHero oOmiero oOpa3oBaHUS
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIMdHOCTHBIE PE3yIabTaThl OCBOCHHUS y4eOHOro mpeamera «Du3uKa» MAOHKHBI OTPaXKaTh
TOTOBHOCTb M CIOCOOHOCTHh OOYy4aloUIMXcs PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHWEHTAIMi, TO3UTHUBHBIX BHYTPEHHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  OOIIEecTBa,
pacuImpeHe >KM3HEHHOTO OMbITa M OMbITa JEATEILHOCTH B IMPOIIECCE peaTu3alli OCHOBHBIX
HaIpPaBICHUN BOCIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(hOPpMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOYYaIOMIEroCs Kak aKTHBHOTO |
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBA;

MPUHITHE TPATUIUOHHBIX OOMICUEIIOBEYCCKUX T'YMAaHUCTHYCCKHX M JEMOKPATHYCCKHIX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIEHUH B 00Pa30BaTEIHLHOM OpPraHU3aIliy;

YMEHUE B3aMMOJIEHCTBOBATh C COIMAIBHBIMH WHCTUTYTaMHU B COOTBETCTBUM C HUX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPHOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTH)KEHHSIM POCCHICKUX
yU€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHAMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B JEATEIBLHOCTH YUYEHOTO;

OCO3HAHHWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl 3CTETUKY HAyYHOI'O TBOPUECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHUS:

WHTEpPEC K pasIu4yHbiM cdepam TpodecCHOHATBLHON JESTENHHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHHIO M CaMOOOpa30OBaHMIO B 00JaCTH (PU3MKHU HA
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYPHI, OCO3HAHHE TJI0OATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE M OCYIIECTBICHUE NCHCTBUI B OKPYXAaIOIIEH Cpele Ha OCHOBE 3HAHMUS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA;



pacIIMpeHre OIbITa JIEATEIBHOCTH JKOJIOTMYECKOW HANpaBICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pHu3mKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAaHHE IICHHOCTU HAYYHOU JIEATEIBHOCTH, TOTOBHOCTh B TPOIECCE M3YUCHUS (DU3HKU
OCYIIECTBIIATH POSKTHYIO M HCCJICIOBATEIIBCKYIO JICATSIIBHOCTh HHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHBIC YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble jornyeckue AeiicTBus:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTyaJIM3UPOBaTh MpoOJeMy, paccMaTpuBaTh e
BCECTOPOHHE;

OIpPEAEIATh UENU JeSTEIbHOCTH, 331aBaTh apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabaThIBaTh MJIaH PELICHUs MPOOJIEeMBbl ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepUaAIbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJbTAaTOB ILIEJISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSTEIbHOCTH;

KOOP/IMHUPOBAaTb M BBIIOJHATE PAa0OTy B YCIOBUSAX pPEAIbHOrO, BUPTYaJbHOTO U
KOMOHMHUPOBaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PEILIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBble uccienoBarebckme 1eiCTBUSA:

BJIAJI€Th HAyYHOH TEPMMHOJIOTHEH, KIIOUYEBBIMU MOHATHSAMM U METOJaMM (U3NYECKOMH
HaYKU;

BJIa/IETh HaBbIKAMHU Y4EOHO-HCCIIEIOBATEIbCKON M MPOEKTHOM JAEATEIbHOCTH B 00NacTu
($u3KKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEUICHHS 3a/1a4
(bU3UUECKOro coiepkKaHusl, IPUMEHEHHUIO Pa3InYHbIX METO0B IIO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH IO IOJIYYEHHIO HOBOI'O 3HAHMS, €r0 WHTEPIIPETALNH,
npeoOpa3oBaHNI0 M NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MpH
CO31aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATh
TUIOTE3y €€ pelIeHMs, HaxOOuUThb AapryMEHThl JUIsl JI0Ka3aTelIbCTBA CBOUX YTBEP)KIEHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUIeHHs 3aJauyd pe3yibTaTbl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (pOpMyIHpPOBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BATENbHOM NEATENBbHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh IPUOOPETEHHDIH OIBIT;

YMETb NEPEHOCUTH 3HaHUS N0 (Pr3HKE B MPAKTHUUECKYIO 001aCTh KUZHEACSITENbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JI1acTe;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTMHAIBHBIE TOAXOAbl U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTEPHATUBHBIE PELICHHUS.

Patora ¢ undopmaunmeii:

BJIAJICTh HABBIKAMH MOJY4YeHUs MH(GOpMAIMK (PU3UUIECKOTO COICPIKAHUS U3 UCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOSITENbHO OCYLIECTBJISTh IOMCK, aHAJIM3, CHUCTEMATU3alMI0 U
MHTEpIpEeTalnio HHPOPMALIUU PAa3IMUHBIX BUJOB U ()OPM MIPEJICTABICHMUS,



OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIINH;

HCIIOJIB30BAaTh CpPCACTBA I/IH(I)OpMaLII/IOHHBIX U KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B
peLIeHNN KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX W OPTaHM3allMOHHBIX 3aJad C COOJIOJCHUEM
TpeOOBaHU SPrOHOMUKH, TEXHUKU O€30MIaCHOCTH, TUTHUEHBI, PECYpPCOCOepPEKeHHUS, TPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOH 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3MYECKOTO COJACPKAHHS B pPa3IMYHBIX (opmarax ¢ y4ETom
Ha3Ha4YeHUs HMHGOPMALMM M LEJEBOW ayAWTOPHH, BBIOMpas ONTHUMAIBbHYIO (opmy
IPE/ICTaBICHUS U BU3YaTH3ALIH.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILECTBIISATH OOIIEHUE HA YPOKaX (PU3UKH U BO BHE-YPOUHOM JESITEIBHOCTH;

pacro3HaBaTh MPEANOCHUIIKA KOHMIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO H3Jaratb CBOIO TOYKY 3PEHHUSI C HCIIOJIIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHMMATh U MCIIOJIb30BaTh MMPEUMYIIECTBa KOMaHTHOW ¥ HHAMBHIyaTbHON paOOTHI;

BbIOUpATh TEMATHKy U METOAbl COBMECTHBIX ACHCTBHM C y4ETOM OOIIMX HUHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHUW30BbIBaTh M KOOPJIMHUPOBATH
JIEUCTBUA MO €€ INOCTHUKEHUIO: COCTAaBIATH IUIAH JACHUCTBHM, PaCHpEleIsITh PO C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U Ka)JOTr0 YYacTHHKA KOMaHIbl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHUBATh WAEHU C MO3ULUU HOBU3HBI, OPUTHMHAIILHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTYyalMsX,
HPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATEJIbHYIO JEATEIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHMs] Pacu€THBIX M KAadeCTBEHHBIX 3aJad, IUIaH
BBITTOJIHEHUS] MPAKTUYECKOH paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;
JienaTh OCO3HAHHBIM BBIOODP, apryMEHTHPOBaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pEelLIeHHE;
OILICHUBATh IPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JPYAULIUU B o00jactu (U3MKH,
MOCTOSIHHO IMOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, JMOLHMOHAIbHBIH HHTEJVIEKT:
JlaBaThb OLICHKY HOBBIM CUTYyallUsM, BHOCHTb KOPPEKTUBBI B ICSATEIBbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;
BJIaJICTh HABBIKAMU ITO3HABATEIbHON peQIIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU [l OLIEHKH CUTYallH, BBIOOpa BEPHOT'O PEIICHUS;
YMETbh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHUKEHUIO;



MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

NpUHUMATD ce0sl, TOHMMast CBOU HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX [IPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce OCTHXKEHHS TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MTPOTPaMMBI 110 (PU3UKE IS
YPOBHSI CpeaHero obmero oOpa3oBaHusi y 00y4YalOMIMXCsl COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOIJIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IIOBEIEHHE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOLHOHAIBHBIM
W3MEHEHUSM U MPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEII MOTHMBAlLIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LEIH U YCIEXY,
ONTUMMU3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXHOCTEH;

AMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JPYIHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLIECHHS, CIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C APYTUMHU
JFOIbMU, 3200THUTHCS, IPOSBIISITH MHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenusi B 10 kJjiacce mpeaMeTHbIE pe3yabTaThl Ha Oa30BOM YPOBHE JTOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHUI:

JIEMOHCTPHUPOBATh Ha MPUMEpPax poJib U MeCTO (HU3UKU B (HOPMHUPOBAHUH COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTHUH COBPEMEHHON TEXHHUKH M TE€XHOJIOTHM, B MPAKTUYECKOU
JeATEIbHOCTH JIIO/ICH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS H3YyUYEHHBIX (U3UYECKUX MOJENe: MaTephalbHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCU€Ta, aOCOJIOTHO TBEPJOE TENO, WACaIbHBIA ra3, MOJIENU
CTPOEHHUSI Ta30B, KUJKOCTEH U TBEPABIX TN, TOUEUHBIH AIEKTPUUECKUN 3aps] NIPHU pPELICHUU
buznyeckux 3amay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (ITPOLIECCh) M OOBSCHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIEeCTBA W AJICKTPOIWHAMUKH:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJMHEWHOE BH)KEHHE, CBOOOJHOE TaJeHUE Tell,
IBUKEHHE 10 OKPYXXHOCTH, WHEpIus, B3auMojelictBue Tten, auddysus, OpOyHOBCKOE
JIBUKEHHUE, CTPOCHHE XUAKOCTEH W TBEPABIX TeJ, M3MEHEHHE O00bEMa Tell MpHU HArpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE paBHOBECHE, MCIIApeHHe, KOHACHCallUs, TIaBJIeHNe, KpUCTAIITN3alus,
KHUIICHUE, BIAXKHOCTh BO3/1yXa, MOBBHIIMICHUE JABJICHUS Ta3a MPH €ro HarpeBaHWHM B 3aKPHITOM
cocyJlie, CBA3b MEXAYy IapaMeTpaMu COCTOSHHMS Ta3a B HM3OIpoIleccax, AJIEKTPU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;

OTIMCBHIBATh MEXAHWYECKOE IBIKECHUE, MCIOB3Ysl (PU3NUECKHE BEITUYMHBI: KOOPIWHATA,
yTh, NEpPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tena, Cuja, UMITYJIbC Tejla, KHHETHYecKas
DHEprus, MOTEHIMANbHAS DJHEPTUs, MEXaHWYecKas pabdoTa, MEXaHWUYeCKas MOIIHOCTh; IMPHU
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MYUECKHH CMBICT HCHOJIB3YEMBIX BEIHUYHH, WX
0003HaYeHHsI U €IUHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIONINE AaHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMU BEIUYUHAMU;

ONUCHIBAaTh HW3YYEHHBIC TEIUIOBHIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHMS, HCIOJb3Ys
dbusznyecKkue BEIMYMHBI: JaBIIEHHWE Ta3a, TeMIeparypa, CpefHsss KHHETHYecKas JHEeprus
XA0TUYECKOTO JIBUXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO



TEIUIOTHI, BHYTPEHHsISI 3HEprusi, paborta raza, KOd(QQHUIMEHT MOJE3HOro ACHCTBUS TEIJIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI MCTIONB3YEMbIX BEIIMYMH,
uX O00O3HAYEHUS M EIUHMIIBI, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIE JJCKTPUYECKHE CBOMCTBA BELIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mportiecchl), UCTIONB3YS (GU3NYECKUE BEIIMUYUHBL: ANCKTPUUSCKUN 3apsij, DJICKTPUUIECKOE TOJIe,
HANpPsDKEHHOCTh  TIOJISl, MOTEHLMAal, PAa3HOCTh IOTEHIMAIOB; MPU ONUCAHUM IPABHIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICI HCIIOJIB3YEMbIX BEJIWYHH, WX OOO3HAUYEHUS W EAUHMUIIBI;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHMUMHY C APYTUMHU BEIUUYHHAMY;

aHATM3UPOBaTh (PpU3MUYECKHE MPOLECCHl W SIBICHUS, WCHOJb3yd (U3NYECKHE 3aKOHBI M
IPUHLMIIBL 3aKOH BcemupHoro tarotrenud, |, |l u Ill 3axkonsr HbroTOHa, 3aKOH coxpaHeHus
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CUJI, IPUHIIUIT
paBHOIPAaBUsI MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJCKYISIPHO-KMHETUYECKYIO0 TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEAHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJ C aOCOJIIOTHOW TeMIlepaTypoi, MEpPBBI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsiia, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIllWH, TPHOOPOB U TEXHUYCCKUX YCTPOMCTB;
pa3nuyaTh ycJaoBUs UX O€30MIACHOTO MCIIOJIb30BAHMS B TOBCETHEBHOM JKU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HCCIEAOBAHUIO (PU3UYECKUX SIBICHUH W MPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX H3MEpEHuil, Mpu 3ToM (HOpPMYIUPOBATH
npoOnemMy/3ajady W TUNOTE3y Yy4yeOHOro OSKCIEepPUMEHTa, COOMpaTh YCTAaHOBKY W3
NPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISATh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMpPATh ONTHUMAJbHBIM CIOCOO M3MEPEHUs M HUCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBHCHMOCTH MEXIY (PU3MUECKUMH BEITUYMHAMH C HCIOJIb30BAHUEM
OpSIMBIX  U3MEPEeHH, MPH 3TOM KOHCTPYHpPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YIbTaThI
MOJTyYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIWYHMH B BUIE TaOIHI] U TpadUKOB, JeNaTh BBHIBOJbI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofarh mnpaBuia O€30macHOro Tpyda MpU IPOBEJCHUM MCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIEN0BAaTEIbCKOW M  IMPOEKTHOM JIEATENILHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOrO 000PYAOBaHUS;

pemate pacu€THbIe 3aadd C SIBHO 3a/JlaHHOM (U3NYECKOW MOJENbI0, HCIOJIb3YS
¢du3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4H BHIOUPATh (PU3HUECKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (POPMYIbI, HEOOXOIUMbIE s e€ pelieHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,

pemarh KadyecTBEHHBIC 3a/a4M: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPEYMBYIO IICTIOUKY
PacCyXXJIEHUM ¢ OTIOPOH Ha M3YUYCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCMOJb30BaTh MPH pPEUIeHHH YYeOHBIX 3ajJady COBpPEMEHHble HMH(OpMAIMOHHBIE
TEXHOJIOTHUH JUIsI TOMCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAIMU M TPEACTaBICHHsS Y4eOHOU U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh MOJIy4YaeMyro HH(OpMaLINIO;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSACHEHHE MIPOIIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKWE 3HAHHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrieueHnst 0€30MaCHOCTH TIPU OOPAIICHUH C MPUOOPAMH U TEXHUIECKUMH YCTPOUCTBAMH, JIJISt
COXpPaHEHHs 3/I0POBbsI U COOIIOZICHNSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;



paboTaTh B TPYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJICH, TNIAHUPOBATh PaboTy
TPYNNbL, paIlMOHAIBHO PpaCHpeneNsTh OOS3aHHOCTH U IUJIAHHPOBATh JEATEIBHOCTh B
HECTaHJIAPTHBIX CUTYalMsIX, aJIeKBaTHO OLICHMBATh BKJIAJ Ka)JOr0 U3 yYaCTHUKOB TPYIIbI B
pelleHne paccMaTpuBaeMoi IPOOIEMBI.

K konmy oOyuenus B 11 Kiacce npeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMN
HAyYHOW KapTHUHBI MHPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJOTUH, B MPAKTHUECKOI
NEeSTEIbHOCTH JII0JIeH, IeJI0OCTHOCTh U €IMHCTBO (PM3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJENCH: TOYCUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOUYEYHBI HCTOYHUK CBETA, SJEpHas MOJEIb aTOMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si7[pa MPH pelleHrur GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpoILEeCcChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTD, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCMCTBHE MArHHUTOB, 3JIEKTPOMAarHUTHAas
WHAYKINS, JACWCTBUE MAarHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBHXKYIIUICS 3apsl,
AJIEKTPOMArHUTHBIE KOJICOaHUsI ¥ BOJIHBI, IPSMOJIMHEHHOE paCIIpPOCTpaHEeHUE CBETa, OTPaKeHUE,
npegomiieHue, HUHTepdepeHuus, audpakuus U MOJIsSIpU3alusg CBETa, JUCIEPCUsi CBETa,
doroanekrpudeckuit 3¢pdekt (poroaddekr), CBeTOBOE JaBleHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPHUUECKHE, MATHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOAUMOCTh PA3IMYHBIX CPEl) U AJIEKTPOMATHUTHBIE SBJICHHS (IIPOIIECCHI),
UCHONB3YSl (U3NYECKUE BEIMYUHBL: JJIEKTPUYECKUH 3apsijl, CHJIa TOKa, JJIEKTPUUYECKOEe
HaIpsKEHUE, IEKTPUUECKOE COIPOTUBIICHHE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABUKYIIAS CUIIA,
paboTa Toka, MHAYKIMS MarHUTHOTO TOJs, cuia Awmmepa, cuna JlopeHia, WHIYKTHUBHOCTh
KaTYILIKH, SHEPTUsl 3JEeKTPUUYECKOr0 M MarHUTHOrO IMOJIeH, MEepUoJl M 4YacToTa KoyieOaHWil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsij U CUjla TOKa B MPOIECCe TapMOHUYECKUX AJIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHWE M ONTHUYECKas CUjla JMH3bI, MPU OMUCAHUH MPABHILHO
TPaKTOBAaTh (PUIUYECKUI CMBICH HCIOJNB3yeMbIX BEIUYHH, UX OOO3HAUYEHUS U EIUHHIIB,
yYKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUUNHY C IPYTUMU BETMUYNHAMU;

OTNUCHIBATh HM3YYCHHBIC KBAHTOBBIC SBJICHHUS M TPOIECCHI, HCIONB3Ys (PU3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA, SHEPIUs M
UMIOyasC (OTOHA, TMEpPHOJ TOJypaclajga, SHEPTHUs CBSI3U AaTOMHBIX sIep, MPU ONUCAHUHU
MPaBUILHO TPAKTOBAaTh (DM3UYECKUN CMBICT WCTOJIB3YyEeMbIX BEJIMYMH, MUX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JaHHYIO (DH3UUYECKYIO BEIWYUHY C APYTUMHU
BEJIMYMHAMU, BRIYUCIATH 3HAUYCHUE (PU3NIECKON BEITMUUHBI;

AHATM3UPOBATh (U3NYECKUE TMPOIECCHl W SBICHUS, HCIOIB3YS (PU3NYecKue 3aKOHBI U
OpUHLMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENbHOIO U MAPAJIEIBHOIO COEIMHEHUs
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH SJIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacpoOCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHEe OHHITeHHAa 11 (oTodh(deKTa, 3aKOH COXPAaHEHUS DHEPTUu, 3aKOH
COXpaHEHMsSI HMITYJIbCa, 3aKOH COXpaHEHMsI DJEKTPUUECKOTro 3apsia, 3aKOH COXpaHEHUS
MaccoBOI'0 4YHcla, MOCTyJlaThl bopa, 3aKOH paguoakTHUBHOTO pacmaja, MpU ATOM pPa3InyaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKCHHE W YCIOBUS (TPAHHIIBL,
001acTH) TPUMEHUMOCTH;

OTIpeIeNIATh HalpaBlIeHWE BEKTOpPAa MHIYKIMHM MArHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;

CTPOUTH M OMUCHIBATh N300paKEHHE, CO3/1aBaeMOe TUIOCKUM 3€PKajioM, TOHKOM JIMH30M;



BBINOJIHATh SKCIIEPUMEHTHI IO HCCIICAOBAHUIO (PU3MUYECKUX SIBICHUH M TPOIECCOB C
UCTOJb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHHWil: mpu 3ToM  (OPMYIHPOBATH
npobiemy/3agayy M TUIOTE3y Y4eOHOro SKCHEpUMEHTa, CcoOMpaTb YCTAaHOBKY M3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOBI;

OCYILIECTBIISATh MpPSIMBIE W KOCBEHHBIC H3MEPEHUs (PU3UYECKUX BEJIWYHMH, IMPH ITOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKH
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEI0BATh 3aBUCUMOCTHU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUI:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBATh pe3yibTaThl MOJIYYEHHOW 3aBHCHMOCTH
¢u3nueckux BeIMYMH B BUAe Tabnaum W rpadukoB, [enaTh BBIBOABI IO pE3yiIbTaTam
UCCIIC/IOBAHMS,

coOuoiaTh NpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOT0 3KCIEPUMEHTa, Yy4eOHO-UCCIEN0BAaTEIbCKOW M  IMPOEKTHOM JEATENIbHOCTH ¢
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33JaHHOM (PHU3MUYECKOW MOJENBIO, HCIIONb3Ys
(du3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHaJM3a YCJIOBHs 3a7jaudl BEIOMpATh (PU3NYECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMBbIE s €€ peLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUCHHS (PU3MYECKON BEIMYHUHEI,

pemaTh KadyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYMBYIO IIECTIOUKY
paccyKIeHUI C ONOPOi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCMOJb30BaTh IPH pPEUIeHUH Y4eOHBIX 3ajJady COBPEMEHHbIe HMH(OPMAIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMH U TPEICTABICHHUS y4eOHOW W
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, TOJYYCHHOM W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKH
aHaAJM3UPOBATh MOJTy4yaeMyro HH()OpMAIHIO;

OOBSICHATh IPUHIUIBI IEHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
YCIIOBHS WX 0€30I1acCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOCKHBIX YUEHBIX-(QHU3UKOB B Pa3BHTHE
HAaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPaMH U TEXHUYECKUMU YCTPOUCTBAMH, AJIS
COXpaHEHHs 3I0POBbsI U COOITIOJICHHUS HOPM SKOJIOTUIECKOTO ITOBE/ICHUS B OKPYXKAOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IUIAaHUPOBATh paboTy
IPYMNIbl, palMOHAIBHO paclpeleNiaTh OO0f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYAIHsX, aJeKBATHO OIEHWBATH BKJAJ KaXKIOTO W3 YYaCTHHUKOB TPYIIHI B
pelIeHne paccMaTpruBaeMOi MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3aeioB U TeM

KoandecTBo yacoB

DJieKTpoHHbIe (U poBLHIE)

Nen/n MPOTrpaMMBbI Bcero KonrpoubHbre IpakTHieckue o0pa3oBaTebHBIE PECYPCHI
padoThI padoThI
Pazgen 1. PU3UKA U METO/JbI HAYYHOT' O ITIO3HAHUSA
11 ®du3nKa 1 METOIBI HAYIHOTO TIO3HAHUS 2 bubmmorexa [IOK
' /bl Hay https://m.eds00.ru/7f41bf72
Hroro mo paznmery 2
Paznen 2. MEXAHUKA
bubanorexa [TOK
21 Kunevaruia > https://m.edsoo.ru/7f41bf72
bubanoreka [JOK
22 Jlunamika ! https://m.edsoo.ru/7f41bf72
bubanorexa [TOK
2.3 3aKOHBI COXpAaHEHHS B MCXaHHKE 6 1 1 hitps://m.edso0.ru/7f41bf72
Hroro mo pasaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubamnoreka [JOK
' TEOPHHU https://m.edsoo.ru/7f41bf72
bubaroreka [TOK
3.2 OCHOBBI TEpMOTUHAMUKHA 10 1 hitps.//m.eds00.ru/7f41bf72
33 ArperaTHbIE COCTOSIHUS BEIIECTBA. 5 Bubnuorexa IIOK
' da3oBbIe EPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pazgen 4. QJIEKTPOAUMHAMUKA
Bbubnuoreka [IOK
4.1 DeKTpocTaTHKa 10 ! https://m.edsoo.ru/7f41bf72
42 ITocrosiHHbIM 2n1ekTpuyueckuit Tok. Toku B 12 1 bubamoreka [JOK
' pasIMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE Bpems 2
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https://m.edsoo.ru/7f41bf72

OBIIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME

68




11 KJIACC

KoJinuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB U TeM (uudposbie)
n/n NpPOrpaMMbl Bcero Korrpoasmarie HpaxTHaeckne o0pa3oBaTe/IbHbIE
padoTHhI padoTHhI pecypebI
Paznea 1. JJEKTPOJNHAMMKA
11 MarsuTHoe noje. DIeKTpOMarHuTHast 11 1 3 Bubnmoreka [IOK
' WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 11
Paznea 2. KOJIEBAHUS 1 BOJIHBI
21 MexaHuuyecKue U 3JIEKTPOMarHUTHBIE 9 1 bubnuoreka [IOK
' KOJeOaHus https://m.edso00.ru/7f41c97c
bubanoreka [JOK
2.2 MexaHHUYECKHE U 3TIEKTPOMArHUTHBIE BOJIHBI 5 1 https://m.edso0.ru/7f41c97¢
Bubnmoreka IIOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro mo paznmery 24

Pazgen 3. OCHOBbI CHELIMAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH

31 OcHOBBI CIEUMANILHON Teopuun 4 1 Bubnmoreka IIOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. Bubnmoreka IJOK
4.1 DJIeMEHTHI KBAaHTOBOM ONTHKU 6 https://m.edso0.ru/7f41c97¢
Bbutnuoreka IIOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢c
Bbutnuoreka IJOK
4.3 ATOMHOE 57pO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOOU3UKU
51 OJIeMeHTHI aCTPOHOMUH U acTPO(H3UKH 7 1 bubmmorera IIOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

Paznes 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o01marolee NOBTOPEHHE 4 ﬁ:tf;?/ﬁl%i&?rﬁ/? f41c97c
Hroro mo paznmery 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC

Ne KoJuinyecTBo yacoB Jlara JIeKTPOHHBbIE U(PPOBbIE

n/n Tema ypoka Beero KourpoJusbnbie | IIpakTuyeckue W3yenus o0pa3oBaTe/bHEbIe

padoThI padoThI pecypchbl

|| e e o e | e

v ; https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIEero MUpa
Ponb  wu  wMecto  ¢usuku B

, (bOpMPI}TiOBaHI/II/I COBPEMEHHOI . Bubimorexa 110K
HAYHHOM — KapTHHBL — MHpd, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JI€ATEIbHOCTH JHOJEH
BxopgHast nuarsocTuka.

Mexanuueckoe JBUKEHHUE.

3 OTHOCUTENBHOCTh ~ MEXaHUYECKOTO 1 bubnuorexa LHOK
JIBAJKEHUS. [Tepemernienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IpSIMOJIMHENHOE 1 bubnuoreka [HOK
JIBYDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 bubnuotexa I[MOK
JBVKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe maneHue. YCKOpeHUe 1 bubnuoteka [HOK
CBOOOHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc

;| Spmommetoe | Bumorers 10K

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
o | oo | Biomorers 10K
' pH https://m.edsoo.ru/ff0c3be8
orcyera. [lepBbiit 3akoH HproToHa

o | e | oo 0K
yrep 1 i PO https://m.edsoo.ru/ffOc3be8
HeroTona st MaTepuanbHOM TOUKU

10 Tperuii 3akoH Hproorona jua| 1 bubnuorexa IHOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTCpHAJIbHBIX TOUCK

https://m.edsoo.ru/ffOc3be8

3aKoH BCeMUpPHOro TsaroteHus. Cuia

11 Tspkectd.  IlepBas  kocMmueckas bubmmorexa HOK
- P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akon ['yka. Bec bubnmoreka HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuta TPEHUSI. Koaddurment

13 TpeHus. Cuia cOnpoTHBIIEHUS NpU bubnuotexa [HOK
JIBUKEHUN TeNa B XUIKOCTA WU https://m.edsoo.ru/ff0c3f76
rase
[TocTymarenbHoe u BpamatelibHOE

14 NBIDKEHHUE  a0CONIOTHO  TBEPIOTO bubnuoreka LHOK
Tena. MomeHT cuibl. [lne4o cuibl https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOTO Tela
Nmnynee  MarepuanbHOM — TOYKH,

15 CUCTEMbl  MAaTEpPHAIBHBIX  TOYEK. bubnuorexa LHOK
HNmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITYJIbCa. PEakTHBHOE TBHKCHHE
Pabora ¥  MOIIHOCTP  CHJIBL

16 Kunernueckas JHEPIus bubnuotexa I[MOK
MarepuaibHOW Toukd. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUN KUHETUYECKOW YHEPTUHI
[ToTenuuanpHas SHEprusl.

[TorenmaneHass 3HEpPrus 0

17 edo 11\141/1 OBaHHOMU P I y)Il;III;I-};lI;I bubmmorexa LIOK
ACDOPMHIP py ' https://m.edsoo.ru/ff0c461a
[TorenmanpHass  SHEprus  Teia
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTenuuansHbIC u
HEMOTCHIMAIbHBIE  CHIBL.  CBS3b

18 paboThl HEMOTEHIIMATBHBIX CHI C bubnmnoreka [HOK
U3MCHEHUEM MEXaHUYECKOW SHEPrHH https://m.edsoo.ru/ff0c478c
CUCTeMBI Tell. 3aKOH COXpaHEHUs
MEXaHWYECKON YHEPTrUuun

19 JlaboparopHast pabota



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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«UccnenoBanue cBsizu pabOTHI CHITBI
c H3MEHECHHEM MEXaHUYeCKOM
SHEpPruu TeIa Ha MpUMepe
pacTsHKEHUS PE3UHOBOTO JKI'yTa»

20

Koutponbuas paGota 1o Teme
«Kunemaruka. JluHamuka. 3aKOHBI

COXpaHCHUA B MCXaHUKE»
ITpomexyTOUHAs ANArHOCTHKA.

bubnuoreka [HOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHbIE MTOJIOYKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopuu. bBpoyHOBCKOE [BHKEHHE.

Huddy3us

bubmnoreka [HOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBH>KEHUS u
B3aMMOJICHCTBHSI YacCTHIl BEIECTBA.
Mopenn CTpOEHUs ra3os,
KHJIKOCTEH U TBEPJIBIX TEJ

23

Macca MOJIEKYI. KomnuectBo
Bemiectra. [loctositHHas ABoraapo

24

TenmoBoe paBHOBECHE.
Temneparypa u €€ H3MepeHHE.
[IIxana remneparyp Llenscus

25

Uneanpueni ra3 8 MKT. OcHoBHOE
ypaBHeHne MKT

bubanoreka [HOK
https://m.edsoo.ru/ffOc4fde

26

AbGcoutoTHas TemmepaTrypa Kak mepa
CpPeIHEW KHHETHYECKOW DHEpPruu
JIBUKEHMSI MOJIEKYNl.  YpaBHEHHE
MenneneeBa-Kianeiipona

bubanoreka [HOK
https://m.edsoo.ru/ff0c511e

27

3axon /lanpToHa. ['a30BbIe 3aKOHBI

28

JlabGopaTopHas paborta
«UccnenoBanue 3aBUCHMOCTH
MCKIOY nmapamMmeTpaMmu COCTOSHUA
pa3peKEHHOTO Ta3ay

29

N3ompoueccel B UACalIbHOM rasze u
UX rpaguueckoe npeacTaBlIeHue

bubnuoreka LHOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

Buyrtpenussa DHEprus
TEPMOJUHAMUYECKON CHCTEMBI U
criocoOsl e€ n3MeHenus. Konuuectso

bubnuoreka [HOK

30 TEIUIOTHI W pabora. BHyTpeHHssA https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJTHOATOMHOTO HJICATHHOTO
rasa

31 Buawr rerionepenaun bubmmorexa HOK

8 el https://m.edsoo.ru/ff0c5c36
VYienbHas TENIOEMKOCTh BEIIECTBA.

32 KonnuecTBo TEIUIOThI pu bubnmnoreka LHOK
TerIonepeiaye. AnnabaTHbII https://m.edsoo.ru/ff0c5c36
rpolecc
IlepBblld 3aKOH TEPMOJUHAMUKHA U bubnmnoreka LHOK

33 .
€ro NpUMEHEHHE K H30poIeccam https://m.edsoo.ru/ff0c5efc

34 Il;IeIfI) 65 aZHMOCTB BTto H(I))I;I) HeCCOBsaKOE bubmmorexa HOK

PHPOAC- P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU

35 I[Mpuamun  gevictBus  u  KIIJ bubnunoreka [HOK
TETJIOBOM MaIllMHbBI https://m.edsoo.ru/ff0c600a

36 Huxkn Kapno u ero KI1J1

37 DKOJOTHYECKHE mpoOIeMbI
TETUIOIHEPTETHKH

38 Sﬁ%i?}?ﬁ?n;aﬂ ¢usnka ch(l));ﬁ bubmmorexa LOK

YIAp ' https://m.edsoo.ru/ff0c6938
TEPMOTTHAMUKI

39 E&iﬁiﬁnz};ai{aﬂpa(ggzzxa HOOCIISJI;/I; bubmmorexa HOK

YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMIKI)

40 [TapooOpa3zoBanue M KOHJAEHCAIUS. bubnuoreka [HOK
VicnapeHue u KUneHue https://m.edsoo.ru/ff0c63b6
AOcomoTHass U OTHOCHTEbHas Eu6morexa [TOK

41 BJIIAKHOCTh BO31yXa. HachlleHHBIH

nap

https://m.edsoo.ru/ff0c64d8
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Teépnoe Teno. Kpucramnmueckue u
amopdHble  Tena.  AHU3OTPOIUS

42 CBOMCTB KPUCTAJJIOB Kungkue bubmiorexa HOK
P ‘ A https://m.edsoo.ru/ff0c65f0
KPUCTAJLTHI. CoBpeMeHHbIe
MaTepuabl
13 | Vaemman remons  mnammenn buGiorera LOK
A : https://m.edsoo.ru/ff0c6708
Cybnumarust
bubnuoreka [HOK
44 YpaBHEHHE TEIJIOBOTO OajlaHca hitps://m.eds0o.ru/ff0c6820
5| oo e S B 110K
AL a P https://m.edsoo.ru/ffOc6bcc
3apsJIoB
YHpOBOZ ' https://m.edsoo.ru/ffO0c6bcc
COXpaHEHUs JIICKTPUICCKOTO 3apsia
| Rt o o Bmoresa 10K
4 ) P https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsiox€nnocTth 3JIEKTPUUYECKOTO
48 nonst.  IlpuHnun  cynmepnosunuu bubnuoreka [HOK
JNEKTPUYECKUX  mojed.  Jlununm https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
o | o e e Biomorss oK
) HHaL. https://m.edsoo.ru/ff0c6f00
IOTEHINATIOB
50 ii?(ioii?:fﬂqePéKOﬁHBHeKTPHK;IOHeB bubmmorexa HOK
P ’ https://m.edsoo.ru/ff0c7018
JlunpnexTpudeckas MpOHUIIAEMOCTD
N bubnuoteka LHOK
51 OnexktpoémkocTh. Konmencarop https://m.edsoo.ru/f0c7126
DNEeKTPOEMKOCTh ILIOCKOTO Eu6morexa [TOK
52 KOHJICHCATOPA. DHeprus

3apsKCHHOI'O KOHACHCATOPpa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6820
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53

JIaGoparopnast pabGora "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHiMn nelcTBUS U NPUMEHEHUE
KOHJIGHCATOPOB,  KOMHUPOBAJIBLHOIO
ammapara, CTPYWHOrO TpPUHTEpa.
DneKkTpocTaTudecKas 3allNTAa.
3a3zeMJIeHHE AIEKTPOIPUOOPOB

55

DJIEKTPUYECKUN TOK, YCJOBHUS €ro
cyliecTBoBaHusA. IIOCTOSSHHBINA TOK.
Cuna TOKa. Hanpsoxenue.
ComporuBnenne. 3akoH Owma s
y4acTKa [enu

56

[TocnenoBarenbHoe, MapaieIbHOE,
CMeEIIaHHOe COCTIMHCHUE
MIPOBOIHUKOB. JlabopaTtopHas
pabora «V3yueHue CMEIIAHHOTO
COCIMHECHUS PE3UCTOPOB

bubnuoreka [HOK
https://m.edsoo.ru/ff0c74f0

57

Pa6ora u MOIIIHOCTb
AIEKTPUIECKOTO TOKa. 3akoH
Jxoynsa-Jlenna

bubauoreka [HOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma i MOTHOHN (3aMKHYTOM)
anekTpudyeckon nenu. Kopotkoe
3aMblkaHue. JlabopatopHas pabora
«M3mepenne DJIC uctounuka Toka u
€ro BHYTPEHHET'0 CONPOTHBIICHUS

bubnuoreka HOK
https://m.edsoo.ru/ffOc7ae0

59

OneKTpoHHas IIPOBOJUMOCTD
TBEPJBIX METAUIOB. 3aBUCHMOCTH
COIPOTUBIICHUS METaJUIOB oT
temrneparypsl. CBEpXIIPOBOJIMMOCTh

60

ONEeKTpUYECKHI TOK B BaKyyMe.
CBOJCTBA 3JIEKTPOHHBIX IyUYKOB

61

[TonynpoBOIHUKH, UX COOCTBEHHAs
n MpUMecHast MIPOBOIUMOCTb.
CBolicTBa p—Nn-nepexoja.

bubnuoreka LHOK
https://m.edsoo.ru/ffOc84ae
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ITomynpoBOTHUKOBBIE TPHUOOPEI

DNEeKTpUUECKUH TOK B pacTBOpax M

62 paciuiaBax 3JIEKTPOJIUTOB. 1 bubnuoteka [HOK
DJIEKTPOTUTHYCCKAST  TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
ONEeKTpUYeckuii TOK B  Traszax.

63 CamocrosiTenbHbII u 1 bubnmoreka HOK
HECaMOCTOSITEIbHBIN paspsi. https://m.edsoo.ru/ffOc84ae
Monnus. 1lnazma
DneKTpuyecKue puOOpbI u

64 YCTPOMCTBA M UX IPaKTUYECKOE 1 bubnmnoreka LHOK
npuMeHeHue. [IpaBuia  TEXHHKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06001aroIui YPOK 1 bubnuoreka LHOK
«JICKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KoutponbHast paGota 1o Teme

66 «BJIeKTpOCTaTI:IKa. HoE:rTOHHHLH/I . Bubimorexa 10K
JICKTpHHCCKII — TOK. — LOKHi B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX cpemax» Urorosas
KOHTPOJIbHAS paboTa

o | b o Kompena | Biomosa 0K
},) i https://m.edsoo.ru/ff0c8c56
DNEeKTPOANHAMHKA

68 PesepBHbiii  ypok. OO6oOmarommuit 1 bubnuotexa I[MOK
ypok 1o TemMam 10 kiacca https://m.edsoo.ru/ffOc8f6¢c

OBIIEE KOJMYECTBO YACOB IIO 68

ITPOTPAMME
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11 KJIACC

KoandecTBo yacoB

DJIeKTPOHHBIE HU(POBLIE

Ne Tema ypoxka Aata o0pa3oBaTeJbHbIE
n/m yp Beero Kontpoabsnsie | IIpakTHyeckne H3yueHus p
padoThI padoThI pecypcerl
IMocTosiHHBIC MATHUTHI U UX B3aUMOJICHCTBHE.
1 MarautHoe mojne. Bekro MlalFHI/ITHOI‘/‘[ 1 bubmmorexa [OK
) P https://m.edsoo.ru/ff0c9778
UHAYKIUH. JINHUY MArHUTHON MHIYKIUU
MarHuTHOE I0JIe IPOBOAHUKA C TOKOM. OTIBIT
2 Opcrexa. Bzammo peﬁcgne MIPOBOJTHUKOB C 1 bubmmorexa [IOK
perena. A POBOA https://m.edsoo.ru/ff0c98fe
TOKOM. BXoHas quarHocTuka.
3 JlabopaTopuas pabota «Uzyaenue 1 1 Bubmmorexa [IOK
MarHUTHOT'O ITOJISI KATYIIKKA C TOKOM https://m.edsoo.ru/ff0c98fe
JelicTBre MarHUTHOTO TMOJISl HA MIPOBOJIHUK C
4 tokoM. Cuna Amnepa. JlaboparopHas pabora 1 1 bubnuoreka [IOK
«MccnenoBanue  IEHCTBHS  MOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy C TOKOM»
elicTBHE MarHUTHOTO TIOJIS1 HA IBIKYIIIYIOCS
5 ga SDKCHHYIO ~ YacTHUI] Cymﬂa H};MZHua 1 bubmorexa LIOK
P y Y p ' https://m.edsoo.ru/ff0c9df4
Pabora cunel JlopeHia
DJIeKTpOMarHuTHas WHIYKITUS. IMoToxk
6 BekTOpa  MarHutHod — umHaykuuu. OIC 1
WHIYKIUH. 3akoH AJIEKTPOMATrHUTHOM
naaykin Qapajges
7 Jlabopatoprass ~ pabora  «McciuemoBaHue 1 1 Bubmmorexa [IOK
SIBIICHUSI DJIEKTPOMATHUTHON MHTYKIIUN» https://m.edsoo.ru/ff0cal50
NunyktuBHOCTH. SIBlIEHME CaMOMHAYKIIMH.
8 OC caMOMHAYKIUHU. DHEPrUsi MarHUTHOTO 1 bubnmnoreka [JOK
MOJIST KATYIIKK C TOKOM. DJIEKTPOMArHHUTHOE https://m.edsoo.ru/ff0ca600
noJje
TexHUYeCKHe YCTPOWCTBA M MX IMPUMCHEHUE:
9 [TOCTOSIHHBIE ~ MAarHWUTBI,  DJIEKTPOMArHHTHI, 1
3JIEKTPOABHUraTE b, YCKOPHTEH
9JIEMEHTAPHBIX YACTHII, HHIYKIIMOHHAS I€Yb
10 O0oOmaromuii  ypok «MarHuTHOE —TIOJIE. 1 Bubmmorexa [IOK
DIEKTPOMArHUTHAS] HHIYKIIUS https://m.edsoo.ru/ffOcab82
11 Kontponsnaas pabora mo teme «MarHuTHOE 1 1 bubmuorexa IIOK
moJie. DIIEKTPOMATrHUTHAST HHTYKITHSD) https://m.edsoo.ru/ff0cad58
12 CBobOoHbIE MEXaHHYECKHE KoJieOaHus. 1 Bubmmoreka IJOK
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lapMonmnueckne  koyiebaHuws.  YpaBHEHHE
rapMOHHYECKUX KoyeOanuii. [IpeBpaiieHue
SHEPIUH

https://m.edsoo.ru/ffOcaf06

Jlabopatoprass ~ pabora  «McchuemoBaHue
3aBHCHMOCTH IIEpHOJa MaJlbIX KoJieOaHUi

13
rpy3a Ha HUTH OT JUIMHBl HUTH W MAacCHI
rpy3a»

KoneGaTenbHblit KOHTYP. CBoOojHbIE
AJIEKTPOMAarHUTHEIE KOJICOaHUS B MACATEHOM
14 KOJIC6IZ.TCHBHOM KOHTYpE AH&HOI‘I/II:I MEXT bubmmorexa LIOK
ype. Y https://m.edsoo.ru/ff0ch820
MEXaHHIeCKUMH ¥  3JEKTPOMAarHUTHBIMHU
KOJICOaHUIMHU
@opmyna TomcoHa. 3akoH COXpaHEHHUS
15 3Hepr1?1/14 B HJeaJbHOM KOﬂe6aEeHLHOM Enbmorexa LIOK
p https://m.edso0.ru/ff0ch9c4
KOHTYpE.
[IpeacraBneHne o 3aTyXaroIUX KOJIEOAHHSX.

16 BbIHYX/IeHHbIE MEXaHHMYEeCKHE KOJIeOaHUs. bubnuoreka [IOK
PesonaHc. BeiHyX1€HHBIC https://m.edsoo.ru/ffOcbb86
9JICKTPOMArHUTHBIC KOJICOaHUs
[lepemennslit TOK. CuHycou1anbHbIN
MEPEMEHHBIA TOK. MOILIHOCTh MEPEMEHHOIO Bubmmorexa [IOK

17 . .

TOKa. AMIUIMTYAHOS ¥  JCHCTBYOIIIEe https://m.edsoo.ru/ffOchd34
3HAYEHHE CUJIbI TOKA M HAIIPSKEHUsI

18 Tparcpopmarop. [IpousBoacTso, mepeaada u
OTpeOICHUE AINEKTPHUYSCKON SHEPTUH
VYCTpOHCTBO M IPAaKTUYECKOE IPUMEHEHUE

19 3neTI? HUYECKOTO P 3BOHKA feHe aTopa bubmmorera IIOK

P L patop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, JJMHUH 3JIeKTporepenay
DKOJIOTHYECKUE PHUCKH TIPH IPOU3BOJCTBE

20 anekTpodHepruu. KynbTypa HCIONb30BaHMS
3JIEKTPOIHEPTUHU B MOBCETHEBHOM KU3HU
MexaHnuueckue BOJIHBI, YCIIOBHSA

21 pacrpocTpaHeHusl. [epuon. CkopocTb Bubmmorexa [IOK
pacrpocTpaHeHUss M JUIMHA  BOJIHBIL. https://m.edsoo.ru/ffOcca54
ITornepeyHble U MPOIOIbHBIEC BOJHBI
3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYKa. Bubmmorexa [IOK

22 ]

Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc

23 DNeKTpOMarHuTHBIE BOJIHBI, WX CBOWCTBa W bubnunoreka [JOK
ckopoctb. [IIkana SIeKTpOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

24 [lpuHIMIBI  PamguoOCBS3M WM TENCBUACHUS.
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PazBurtne cpencts cBs3u. Pagnosnokanus

25 Konrponbhas padora «KosebaHus ¥ BOJHBD) Bubnmoreka [IOK
ITpoMexXyToYHas TUArHOCTHKA. https://m.edsoo.ru/ffOcc6f8
s | Momemmeines peporpmeme o - BuGorea 10K
AHOpOR pexe. https://m.edso0.ru/ff0cd350
ceera. Jlyd ceera
| e e oo s e B 10K
P P https://m.edsoo.ru/ff0cd4e0
3epKaie
o | Mo e Homee sy Busmorea 101
P - pek y https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAXKCHUS
29 JlaGoparopuas pabota «3mepenue Bubnuorexa IIOK
MOKA3aTelsl IPEIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIumsel. [locTpoeHne n3o00pakeHUH B JIMH3E. Bubmmorexa [IOK
dopmyIia TOHKO# JMH3bL. Y BEIMUEHHE JIUH3bBI https://m.edsoo.ru/ff0cddle
31 Jlaboparoprast ~ pabora  «MccmenoBaHue
CBOMCTB M300paXCHUH B TMH3aX)
Hucnepcust cBera. CioxHBIM cocTaB Genoro
32 ceera. llger.  JlaGoparophas  pabota
«HabmogeHre nucnepcun cBeTa»
33 Untepdepennus ceera. [udpakmus cera. Bubmmorexa [IOK
Judpakimonnas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeuHocts cBeTOBBIX BOJH. [lossapuzanus Bubmmorexa [IOK
cBeTa https://m.edsoo.ru/ffOcf02e
35 OnTnueckne MNpuOOPEl M YCTPOWCTBA W
yCJIOBHsSI X 0€30M1aCHOTO IPUMEHEHUS
3| woxammn, Hocrysam encianmmot Teopn BuGmorera LIOK
Loy B P https://m.eds00.ru/ffOcf862
OTHOCHTEJILHOCTH
37 OTHOCHUTEIHHOCTh OJTHOBPEMEHHOCTH. bubnmoreka [JOK
3ame]IeHIEe BPEMEHHU M COKPAIICHUE JUTHHBI https://m.edsoo.ru/ffOcfad2
3B | aenmn Comn oo ¢ mepras n BuGmiorexa LIOK
HEL P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHsl MOKOsI
Konrponbaast pabora «Onrtuka. OcCHOBBI Bubnmoreka IIOK
39 N .
cHenuaIbHOH TEOPHH OTHOCHTEIILHOCTHY https://m.edsoo.ru/ffOcf6f0
40 @otonsr. @opmyna Ilnmanka. OHeprus u bubmuorexa IIOK

uMITybC (POTOHA

https://m.edsoo.ru/ffOcfel6
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OtkpeiTHe U uccienoBanue Gotodddexra.

Bbubnmoreka IIOK

4l Oneitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
o | e b Vo Busorea 101
A ’ P https://m.edsoo.ru/ff0d015e
rparnna» Gotodddexra

43 Jasnenne ceta. OnbiTel I1. H. JleGenesa. Bbubnaunoreka [JOK
XuMHIeCKoe JIeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue yCTpOWCTBa U IPaKTUYECKOE

44 nmpuMeHeHne:  (OTOdJIEMEHT, (POTOTATUHK,

CoJTHeYHas OaTapesi, CBCTOAMO

45 Pemenue 3agau 1o TeMe  «DIEMEHTBI Bubnmoreka IIOK
KBAHTOBOMH OIITHKI https://m.edsoo.ru/ff0d0302

o | T oo, O B 10K

pLOPA P t https://m.edsoo.ru/ff0d091a
IInanerapHas MOJENb aTOMa
Bubnmoreka IIOK
47 Hoctyzarer bopa https://m.edsoo.ru/ff0d0afa
48 | nepexone atova ommoro yposts sneprii Bubmorexa LIOK
PEXOA A M p https://m.edsoo.ru/ff0dOafa
Jpyroii. Bumel criekTpoB
o | oo ol e Bome B 10K
P - ROPIYCKYJAP y ) https://m.edsoo.ru/ff0d0ca8
CrHoHTaHHOE W BBIHY)KICHHOE U3JIyICHUE
o | pomme, s, | O B 10K
pOPA pel https://m.edsoo.ru/ff0d0fd2
PaJMOAKTUBHOTO U3JTYYCHUS
CpoiictBa anmb(a-, Oera-, raMMa-U3ITyICHUS.

51 BrusHMEe  pagMoOaKTUBHOCTH HA  JKHBEIC
OpTaHU3MEI
OTKpBITHE TPOTOHA W HEWTpoHA. M30TOMEI.

52 Anba-pacmian. ONEeKTPOHHBIN u Bubnmoreka LIOK
TIO3UTPOHHBIN Gera-pacnan. I'amma- https://m.edsoo.ru/ff0d1162
U3ITyYCHUE
DHeprus CBS3M HYKJIOHOB B siape. SlmepHbie

53 peakuuu. Snepueiii  peaktop. IIpoGiemsl, bubnmoreka [JOK
MEPCICKTUBBI,  KOJIOTHYECKHE  ACTICKTHI https://m.edsoo.ru/ff0d1356
SIIEPHOM DHEPTETHKHU
DneMeHTapHbIe YaCTHUIIBL. OTKpbITHE Bu6morexa LIOK

54 mo3uTpoHa.  Meronbl  HAOMIOACHHWS U

perucTpanun SJIEMEHTAPHBIX JacTHII.

https://m.edsoo.ru/ff0d0e38
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Kpyrusrit cTON «DyHI1aMeHTAIbHBIC
B3auMojeiicTBusa. EnquHCTBO  (hm3mueckoit
KapTUHBI MUPA»

55

Bun 3Bé3mHoro wHeba. CosBe3musi, SApKHUE
3BE3MbI, INIAHETHI, MX BHIMMOE [BIKECHHE.
CoitHeuHast cUCTEMA

56

Comnnue. ConHeyHast aKTUBHOCTL. MCTOUHHK
sHepruu CoJiHIA U 3BE3 ]

57

3BE31bI, WX OCHOBHBIC XapaKTEPUCTHKHU.
3BE3 151 II1aBHOMI [OCJIEI0BATEILHOCTH.
Buytpennee ctpoenue 3BE31. COBpEeMEHHEIC
MPEACTABICHUS O  ITPOUCXOKICHHUA U
sporoniy COJIHIIA M 3BE3 ]

58

Maneunsiit  Ilyte — Hama [amaktuka.
[Honoxenne u  gBwxenue ConHuoa B
l'anaktuke. lanmaktuku. YEpHblE ABIPHL B
SIIpax raJJakTHK

59

Bcenernnas. Pasberanme ramaktuk. Teopus
Bonbmoro B3peiBa. PenmkToBOe M3IydeHHe.
MerTaranakTuka

60

Hepemennsie npo0i1eMbl acCTpOHOMHHU

61

KouTponbHast pabota «DJNeMEHTBI
actpoHoMuu U actpodusuku» Hroropas
KOHTpOJIbHAs paboTa

62

O6oOmaromuit  ypok. Poms  Qmsuku  u
ACTPOHOMHH B SKOHOMMYECKOH,
TEXHOJIOTHYSCKOH, COIMAIBHON M 3THYECKOU
chepax nesITeIbHOCTH YeI0BeKa

63

Oo6o0mraromuii ypok. Pons 1 Mmecto pusuku u
ACTPOHOMHM B  COBPEMEHHOW  Hay4YHOU
KapTHHE MHpa

64

O6o6maromuit  ypok. Pomp  ¢usmgeckoit
Teopud B (OPMHUPOBAaHUU IPEICTABICHUN O
(u3MIecKoil KapTHHE MHpa

65

Oo6oOmaromuii  ypok. Mecto  (pu3nIecKoi
KapTHHBI MHpa B OOIIEM PsTy COBPEMEHHBIX
€CTCCTBCHHO-HAYYHBIX Hpe)ICTaBHeHI/Iﬁ (6]
MPUPOJIE

66

PesepBHblll  ypok.  MaruutHOE  mOIE.
ONeKTPOMarHUTHAsI HHAYKIUS




67 PesepBHBIIT  ypOK. Onruka. OcHOBBI 1
CHeluaIbHOW TEOPHH OTHOCHTEILHOCTH
68 Pesepnprit  ypok.  KBanTtoBas  ¢usuka. 1 Bubmmorexa IIOK
DJIeMEHTBI ACTPOHOMHUH M aCTPO(YHUIUKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

o O®usmka, 10 xmacc/ Mskume I'.4., ByxoeneB Bb.b., Corckuii H.H. monm penakiueit

[TapdentbeBoit  H.A.,  AknuoHepHoe  0OIIECTBO «M3maTenbpcTBO «IIpocBenienue»
o Ousmka, 11 xmacc/ Mskumes [.JI., ByxoBuep b.b., Yapyrum B.M. mnox penakiuei
[TapdentbeBoit  H.A.,  AknuoHepHoe  OOIIECTBO «M3maTenbpcTBO «IIpocBenienue»

» ®dusuka, 11 kimace/ Mskumes I'.5., ITerpoa M.A., Yroasuuko O.C. u apyrue, OOILIEcTBO ¢
OTPaHUYEHHON OTBETCTBEHHOCThIO «JIPODAY»; AknuoHepHoe o06mecTBo «M3marenbcTBo
«IIpocsemenue»

METOJNYECKHUE MATEPUAJIBI 1151 YUUTEJISA
bubmnoreka LIOK

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka [JOK






