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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOr0 YpoBHS Ha YpOBHE CpeQHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHUI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW mporpaMMel, mpenctaBieHHpix B @OI'OC COO, a Takke C yd€Tom
benepanpHOl pabouell MporpaMMbl BOCIIUTAHHS M KOHILEMIMHM TPENOJaBaHus Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayIn3yIoUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTuHBI Mupa oOydatonmuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k miIaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiabTataM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbBIE 1I€IM U3ydeHUs (U3UKH Ha YPOBHE CpeJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3MKHU: JIMYHOCTHBIE, MeETalmpeaMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Du3mnkay Mo rojaM o0ydeHusl.

du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE Y4€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GUBHKA — CHCTEMOOOpa3yIOMMA JJIsi €CTeCTBEHHO-HAyYHBIX YYCOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHue W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TMOJYYEHHs] HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(hopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpoBaHHE YMEHUI
MIPUMEHSTHh HayYHBI METOJ MO3HAHUS TPU BBIIOJHEHUH UMU Y4EOHBIX UCCIIEI0OBAaHUM.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0Iero o0Opa3oBaHusl MOJO0XKEH Psij UeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3AenoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca U3k 00beTMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeamnonaraeT MCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTMYECKUMHM ITPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoMCTBO C HIMPOKUM
KpYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJIEp)KaHUs,
MOCBSIIIEHHBIX 3KOJOTMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJICHHS MTPOOJIEM paIlHOHAIEHOTO MTPUPOOTNIONB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMU DJIEMEHTAaMHU Kypca (M3MKH Ha YPOBHE CPEJHEro o0mero oOpazoBaHUs
ABIISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, poyid (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULaX NPUMCHUMOCTHU TCOprI, 11 OIIKMCaHUusI €CTCCTBCHHO -
Hay4HBIX SIBJICHUH U TIPOLIECCOB).

CuCTeMHO-IeITETLHOCTHBIN MOJIX0/1 B Kypce (PU3UKH peamn3yercs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAILHON NeSITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3UKH — ATO KCHOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB M
abopaTOpHBIX pabOT, KOTOphIE B TporpamMme Mo (u3nke OOBeAUHEHBI B OOUIUN CIHCOK
YUEHHUYECKUX TPAKTHUYECKUX padoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMBIX JJid KOHTPOJIA H OLCHKHU, OCYHICCTBIIACTCA YYaCTHHKAMH 06p330BaT€J'II)HOFO
rporecca UCX0/i U3 0COOCHHOCTEH MIaHUPOBAaHUS U OCHalleHUs kabuHera ¢usuku. [lpu 3Tom
obOecnieunBaeTcs OBJIaJICHHE OOy4alOUIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HCCJIC10BaHUA 3aBHCHUMOCTEHN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IMOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MMPECATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACIIACTCS PCUHICHUTO paC‘-IéTHBIX 1 KAQUYCCTBCHHBIX 3aJ1a4. HpI/I 3TOM
IUTsl pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJTaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX Pa3gcIOB. 21.]'[5{ KauC€CTBCHHBIX 3aJa4 IPUOPUTETOM
SBIIAIOTCA 3aJaHUsl Ha OOBSCHEHUE TMPOTEKaHUsS (U3MUECKUX SBJICHUH M TPOILIECCOB B
OKpYXarolen >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOIENH Uil CUTYalldu TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBaHmsiMmu DPI'OC COO Kk MarepuasbHO-TEXHUUYECKOMY
obOecrieueHUI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHus JOJKEH HM3Y4aTbCs B YCIOBHUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabunere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1ab0opaTopHOE 000PYIOBAHKE ISl BHIIOJHEHUS YKa3aHHBIX
B IporpamMMe Mo GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHKE.

JlemoHcTpalmoHHOe 000pynoBaHue (OpMHpPYeTCs B COOTBETCTBUM C IMPUHIUIIOM
MUHUMAaJIbHON OCTATOYHOCTH M 00OecrnednBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
¢bu3MKe KIIOYEBBIX JEMOHCTpAlUi Ui HWCCIENOBAaHHUS HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaboparopHoe obOopymoBaHuE ISl YYEHUYECKMX MPAKTUYECKUX paboT dopmupyercs B
BUJIE TEMAaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcsi B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX M IH(PPOBBIX MPHOOPOB, a Takke
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE HIU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH ENSIMU U3YyUEHUS (UMUK B 00IIeM 00pa30BaHUM SIBIISTFOTCS:

e (opmupoBaHue HHTEpeca W CTPEeMJICHHS OOYYArOIIMXCS K HAYYHOMY H3yYEHHIO

MIPUPO/IbI, Pa3BUTHE WX UHTEJUIEKTYabHBIX U TBOPYECKHX CIIOCOOHOCTEN;
® pa3BUTHE TPEACTABIEHUH O HAyYHOM METOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3ydeHHsS OCHOB CTPOCHUS
MaTepuu 1 (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

(dbopmMupoBaHue yMEHHI OOBSICHATH SBJICHHS C UCIIOJIb30BaHUEM (PM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeIbCTB;

(dbopMupoBaHHe NMPEJCTABICHUNA O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TuX Ieneil oOecrieumBaeTcss PElICHUEM CIISIYIOIMX 3aJad B IIPOIecce
n3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

nproOpeTeHne CHCTEMBI 3HAHUH 00 OOMmMMX (U3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U AJIEMEHTHI acTpO(DU3UKY;

dbopmMupoBaHHE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUSA IS OOBSICHEHUS
(bU3UYEeCKUX SIBIIGHUM B TPUPOJIE U JJs TPUHATHUS TPAKTHYSCKUX PEIICHHH B
MMOBCEIHEBHOMN JKU3HH;

OCBOEHHE CIOCOOOB pElIeHHs pAa3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJENbI0, 3a/ay, IO0JIpa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3JaHue (PU3NUYEecKOon
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1a4H;

MOHMMaHWe (U3MYECKUX OCHOB M TPHUHITUIIOB JCHCTBUS TEXHUYECKUX YCTPOWUCTB WU
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPeNy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3HUECKUX
OKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HMHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHB) Ha YPOBHE CpeaHEro oOmiero ooOpa3oBaHUs
oTBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 vacoB (2
yaca B HEJIEIIO).

[Ipemiaraemsrii B mporpamme 1o Gpu3MKe NepeueHb JJA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTEJb JeJaeT BBIOOp MPOBEACHUs TabOpaTOpHBIX paboT u

OIIBITOB C y‘IéTOM HHANBUIYAJIbHBIX ocoOeHHOCTEH o6yqafom1/1xc;1.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Haydunele MeTonpl mO3HaHUsA OKpyxarouero mupa. Poib
SKCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pHU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mpolieccoB. Hayunsie rumote3sl. Ousndeckue
3aKOHBI ¥ TeopuH. [ paHHIIBI TPIMEHUMOCTH (pr3HYECKHX 3aKOHOB. [I[pHHIMIT COOTBETCTBUSI.

Ponp u mecto Qu3uku B (GOPMHPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI MHpPa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHasnoroBble U ITU(POBBIE U3MEPHUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOCKIIMH Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe MepeMenieHru 1
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['padmku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHoOe masieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. [[BrkeHue MarepuaibHOM TOYKH 10 OKPY)KHOCTH C
MOCTOSIHHOM MO MOJYJI0 CKOPOCThbIO. YTJOBasg CKOPOCTh, JIMHEHHAs cKopocTh. Ilepuon u
yactoTa oOpaieHus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIUIOMETp, ABUKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE TIEpEIayu.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILUTFOCTPALIMS KWUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHA C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOLIEHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHONIIEHUS ~ MEXAY  MOYTAMH, [NPONUACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHBIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPH PABHOYCKOPEHHOM JBHKEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBUKEHUS MAPUKA B BA3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Ipunnun otHocurenbHOCTH ['anuies. [lepBoiii 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
oTcUYéra.



Macca Tema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Hprotona ist
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTepUaIbHbIX TOYEK.

3akoH BceMHupHOro TaroreHus. Cuna tsxectd. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Buasl Tpenust (mokosi, cKoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBKEHHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuiia conmpoTHBIICHUS
MIpU ABMKECHUU TeJIa B )KUJKOCTH WJIH Ta3e.

[TocTynarenpHoe U BpaliareabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMeHT cuiabl OTHOCUTENIBHO Ocu BpaieHus. lliedo cuibl. YcinoBusi paBHOBecHs
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHUE: TOAIIMITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

Crnoxenue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIiH.

HeBecomocts. Bec Tena npu yckOpeHHOM NOAbEME U TTAJICHHH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHns Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIIMX B MPYKUHE M PE3NHOBOM
oOpasrie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIET0 OCh BPALLICHHUS.

Tema 3. 3akonvl cOXpaHeHus 6 MeEXAHUKe

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHbIX ToueK. MIMIynbc cHilbl U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITYJIbca. PeakTHBHOE BUKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus marepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnransHas sHeprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTenumanpHas 3Heprust Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

[loTeHnmanpHble W HENMOTEHIUANbHbIE CHIIBL. CBsi3b PabOThl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM YHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpoOMCTBA U NPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEp, NMPYKUHHBII
MUACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBLHON PHEPTUHU B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsvie padbomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Teila Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOIO JKI'yTa.

Pa3nen 3. MoaekysipHas puznka u TepMoAHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OcCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KMHETHYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxenue. Huddysus. XapakTep ABWKCHUS W B3aUMOJCHCTBUS YaCTHI]
BeliecTBa. MoJiell CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX Tel M OOBICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenscus.

Mogens uaeansHoro raza. OCHOBHOE YpaBHEHHUE MOJEKYISIPHO-KHHETHYECKON TEopuun
UJeaTbHOTO Ta3a. AOCONIOTHash TeMIepaTrypa Kak Mepa CpeAHeW KHHETHYECKOW JHEepruu
TEeIUIOBOrO JABWKEHHWS dvactul rasza. Illkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akon [lanprona. M3omporecchl B UAEaTLHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. I paduueckoe mpeacTaBiIeHHE H30TPOIIECCOB: H30TEPMa,
n30x0pa, u3obapa.

TexHudeckune ycTpoicTBa U MIPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, ¢Gotorpaduu  MOJIEKYI
OPraHM4eCKUX COCTMHEHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, HWUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOLIUE YPABHEHHE COCTOSHHS UJI€aJIbHOTO I'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHd o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y IapaMeTpaMU COCTOSTHUSL Pa3peXEHHOTO rasa.

Tema 2. Ocnogvl mepmoouHamuku

TepmonnHamuueckass cucteMa. BHYTpeHHSAsT 3HEprusi TEPMOJMHAMUYECKOW CUCTEMBI U
criocoObl e€ m3MeneHus. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUus 0JHOATOMHOTO
uJeanbHOTO ra3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydEHUE. Y JIelIbHAast
TEII0EMKOCTD BellecTBa. KoJnuecTBO TEMIOTHI PH TEIUIONEepeaaye.

[Tonsitne 006 ammabatHOM mporecce. IlepBeiit 3akoH TepmoauHamuku. [IpumeHeHue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTaius paboThl rasa.

Bropoii 3akon TepmoarnHaMuku. HeoOpaTuMoCTh MPOIIECCOB B MPUPO/IE.

TennoBbie MamuHbl. [IpuHIIMTIBL NeiicTBUS TemIOBbIX MamuH. [IpeoOpa3oBanust SHEPTUU B
TEIUIOBBIX MamwuHax. Koadduiment noneznoro aeictBus TeroBoil Mammubl. [{ukn Kapho u
ero K03 PUIMEHT MOJIe3HOTO AeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOIHEPT€TUKH.

TexHuueckre YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: JIBUTraTelb BHYTPEHHEIO
Cropanusi, OITOBOM XOJOJUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPruW Tela MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH W3
OyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBaHue >(upa B JaTyHHOU TpyOKe MyTéM
TpeHusi (BUICOAEMOHCTpAIIH).

W3menenne BHyTpeHHEN aHepruu (TemrepaTypbl) Teja Ipu TeIonepeaaye.

OmnpIT 10 aMabaTHOMY PAaCHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mogenu nmapoBo#t TypOUHBI, ABUTATENSI BHYyTPEHHETO CrOPAaHHUs, PEAKTUBHOTO JIBUTATEIISI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammnsvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u koHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHasT U
OTHOCHTEJIbHAS BJIAXXHOCTh BO3ayxa. HackleHHbIN nap. YaenbpHas TerioTa mapooOpa3oBaHuUs.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpucraimuyeckue u amopdHbie Tena. AHU30TPOIIHUS CBOMCTB KPUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpuctamnuzauus. VY aenpHas
TeruioTa riasyeHus. Cyonumanus.

VYpaBHEeHHE TEIUIOBOTO OasiaHca.

TexHuueckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTHHM TIOJYYCHHs COBPEMEHHBIX MAaTepuajioB, B TOM YHCIIC
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npyu moHM>KEHHOM J1aBJICHHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAIIMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaAMHKA

Tema 1. Inekmpocmamuxa

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. JIBa BuIa 5SIEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUBIEKTPUKH U MOJTYIPOBOAHUKN. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue  3apsinoB.  3akoH  Kymona. TodeuHbll  3iieKTpUYecKHil — 3apsl.
Onektpuyeckoe mnoJie. Hampsxk€HHOCTh anekTpudeckoro mnois. [lpuHnun cynepno3unuu
ANEKTPUYECKUX MoJiel. JINHUM HanpsHKEHHOCTHU AJEKTPUUECKOTO TOJIS.

PaGora cun oanektpoctatuueckoro mousid.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOIHMKH U TUATIEKTPUKHU B IEKTPOCTATUYECKOM T0JIE. [[MdIeKTpruyecKkas IpOHULIAEMOCTb.

OnektpoéMkocTh. KoHzaeHcaTtop. DnIeKTpoEMKOCTh IJIOCKOTO KOHJEHCATOpa. ODHEPrus
3apsKEHHOr0 KOHJEHCcaTopa.

TexHuyeckue yCcTpoOWCTBA MU IPAKTHYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE SJIEKTPONPHOOPOB, KOHIEHCATOP, KOMHWPOBAIBHBIM
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpOUCTBO U IPUHLUII JAEHCTBUSA DJIEKTPOMETPA.

B3anmoneiicTBue HadIEKTPU30BAHHBIX TEI.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcCAaTopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DOneKTpUYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. McTOUHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LIETH.

DnexTpuyeckoe COINPOTHBIICHUE. YaensHoe COTNIPOTHBIIEHUE BELIECTBA.
[TocnenoBarensHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anexTpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIEHNE UCTOYHUKA ToKa. 3akoH Oma aiist
MOJTHOM (3aMKHYTOM) dJeKTpriecKkoil nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHAs MTPOBOUMOCTD TBEPIBIX METAUIOB. 3aBUCUMOCTh CONTPOTUBIICHUS METAJIJIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DIIEeKTpUYECKUN TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYIPOBOIHHUKOB.
CaoiictBa p—n-niepexoa. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKUII TOK B pacTBOpAX M pacIjiaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JUcCcoanus. JIEKTPOIU3.

DIIeKTpUYECKHil TOK B razax. CaMOCTOSITEIbHBIN U HECAMOCTOATENIbHBIN pa3psaa. MoJiHus.
[Ina3ma.

Texuuueckne ycTpoilcTBa U MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPHl, TEPMOMETP COINPOTUBICHUS, BAKYyMHBIH THOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTUBICHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepuaa.

CMmenianHoO€ COeTMHEHUE MMPOBOTHUKOB.

[Ipsimoe u3MepeHue >MeKTPOABMKYIIEH cuiabl. KopoTkoe 3aMblkaHHe rajibBaHHYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOIUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne cMeaHHoro CoOeIMHEHNUS PE3UCTOPOB.

WN3mepenue SneKTpOABMKYIIEH CHJIBI HCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzydenne xypca ¢usuku 6azoBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpauu 1 TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
SBJICHHE, HAYYHBIH (akT, THmoTe3a, (u3nyeckas BEIWYHMHA, 3aKOH, TEOPHs, HAOIIOACHUE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CHCTEMbl YypaBHEHHMW, JHWHEWHas ¢GyHKous, mapabona,
runep0oIia, uX rpaduKN U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI W WX IMPOCKIHH Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe IBIWKEHUE B KUBOU npupoze, nuddysus, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOU TIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJIUTHYECKAS TUCCOLIUAIINS, TaThBaHUKA.

T'eoepaghus: BIaXXHOCT BO3IIyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: ipeoOpa3oBaHNe IBMKEHHUH C MCIIOJF30BAaHUEM MEXaHU3MOB, YIET TPEHHUS B
TEXHUKE, TOJIIMITHUKYH, WCIOJh30BaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJIOMET W Jpyrue), JABUTATENb BHYTPEHHEro CropaHus, TmapoBas TypOuWHa, OBITOBOI
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHaJIOB, B TOM YHCIIE
HAaHOMATEpUAJIOB, U  HAHOTEXHOJIOTUH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TMpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHAMHKA

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[locrosiHHple MarHWThl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
Bekrop marauTtHOM nHAYKUMU. [IpuHIMO Cyniepno3uiy MarHUTHBIX NoJsiel. JIMHUM MarHuTHOM
nHAyKuuu. KapTuHa nTuHuN MarHUTHOM MHIYKIIUMU T0JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHO€E MoJie IPOBOAHUKA C TOKOM. KapTuHa JWHMNA MHAYKUIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoaencTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOyJIb U HaNpaBIIEHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKEHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SIBneHue HIEKTpOMAarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapases.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIUUA B IPOBOJAHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTuBHOCTD. SIBJIEHME CAMOMHAYKIMH. DJIEKTPOABIKYILAS CHJIa CAMOUH/TYKIUH.



DHeprusi MarHuTHOTO MOJIsI KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuuecknue YCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN IEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS N1E€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO IIy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SBneHue HNEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBIIKYILECH CUIIBI MHIYKIIMU OT CKOPOCTH M3MEHEHMS] MarHUTHOTO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYHIKH C TOKOM.

HccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBiIeHUS IEKTPOMArHUTHOM MHIYKIINU.

Pa3nen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazHumHvle Koaeoanus

KonebarenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHE KoJyieOaHUsA. [ apMoOHHMUYECKHe
konebanus. Ilepwon, wactora, ammumtyna u  ¢asza koneOanuil. [IpyXWHHBIM MasTHHK.
MareMaTnuecknii MasTHUK. YpaBHEHUE TapMOHHYECKUX KojeOanuil. [IpeBpamienue sHepruu
IIPU FapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTYp. CBOOOIHBIE 3JIEKTPOMarHUTHBIE KOJeOaHUS B HACATHHOM
KoJeOaTebHOM KOHType. AHAJOTUS MEXIy MEXaHWYeCKUMH U DIIEKTPOMarHUTHBIMU
konebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTrUU B UACATHLHOM KOJeOaTelbHOM
KOHTYpe.

[IpencraBienue o 3aTyxaromMX KojeOaHUAX. BbIHYXJIEHHbIE MEXaHUUYECKUE KOJIeOaHMUs.
Pe3onanc. BeiHykIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemennbiii Tok. CHHYCOMAATBHBIN MMEPEeMEHHBINH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTY/IHOE U IEHCTBYIOIIEE 3HAUYCHUE CUITBI TOKA M HAMIPSHKCHHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W HOTpeOICHUE DIEKTPUUECKON SHEPTUM.
DKOJIOTUYECKHE PUCKU TpPU MPOU3BOJACTBE dJIeKTpodHepruu. KynbTypa HCHOIb30BaHUS
ANIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckre YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUM.

Habmonenue pe3onanca.



CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSOKEHHST OT BPEMEHH)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeNbHOM COEIUHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJEHCATopa.

Mogernb TUHUM 3IEKTPOIIepeIaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnegoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJ€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKAa B IIEMM U3 MOCIEAOBATEIIBHO COSAMHEHHBIX
KOHJIGHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHbLE 60IHbL

Mexanuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. CkopocTh pacnpocTpaHeHUs
u JuHa BOdHBL [lomepeuHble W TpojosibHBIE BOJHBL. MHTepdepenuuss u  audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3JIYyYCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanusi BekTopoB E, B, V B snexkrpomarautHOl BosHE. CBOWCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpaXE€HUE, TMpeJIoMJIeHHe, ToJispu3anus, maudpakmus, wuHtepdepeHius. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe 3JeKTPOMArHUTHBIX BOJH B TEXHUKE M
OBITY.

[IpuHUHKNBI pairoOCBs3U U TeNEeBUACHUS. Paaronokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPeIbl.

TexHuueckre yCTpOWCTBa M IPAKTUYECKOE NMPHUMEHEHME: MY3bIKAaJbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBAsl JMATHOCTUKA B TEXHHKE W MEIULHHE, pajap, paguoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPaHEHUE OTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomnieecs Teno kak HICTOYHHK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS MEXaHUUYEeCKUX BOJIH.

Habmonenue nntepdepeHunu U qudpakiiii MEXaHHUECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habntonenue cBsI3u T'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYAOH U YacTOTOM
KoJIeOaHUH.

HccnegoBanue  CBOWMCTB — 3JIEKTPOMATHUTHBIX — BOJH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJisipu3anus, Audpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJHOPOJAHOU Cpene.
JIyua cBera. ToYeyHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe HM300paK€HUI B IUIOCKOM
3epKa’e.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHHS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. l[lpenenbHbIi Yroj MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus ceeta. CoxxHbIi cocTaB 6enoro cera. L[Ber.



CoOuparomue W paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pPACCTOSHUE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHt B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMysa TOHKOM JIMH3BL. Y BEIUYCHUE, TaBAEMOE JIMH301.

[Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJIO/ICHUSI MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmuss  cera. JudpakunonHas pemérka. YcaoBHe HaOIIOJICHUS TIJIABHBIX
MaKCHMYMOB TP TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBA M TPAKTHYECKOE MPUMEHEHWEe: OYKM, Jyna, QoToarrapar,
MPOEKIIMOHHBIN  ammapar, MHKPOCKOTN, TEJIECKON, BOJIOKOHHAs ONTHKA, Iu(pakiruoHHAs
peméTKa, TMOJIAPOUI.

Jlemoncmpayuu

[IpsimonuHeiHOE pacmpocTpaHeHUe, OTPAKEHHE U MpelomyieHHe cBera. OnThudecKue
puOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTIA.

HaGnronenue narepdepeHiinm crera.

Ha6mronenue qudpaknum certa.

Ha6nronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenue nokasaresns NpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

Habmonenue nucniepcun cBera.

Pa3znen 6. OcHOBBI crienAJILHOH TEOPHMH OTHOCUTEILHOCTH
['panuubl MPUMEHUMOCTH KJIACCHMUYECKOM MeXaHWKH. [locTynarel crnenuanbHOM TEopuu
OTHOCHUTEIIbHOCTH: WHBAapHUaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUII
OTHOCHTEIBHOCTH DHHINITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YAaCTHULIBI.
CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPrUs IOKOSI.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Inemenmot K6aHMO60U ONMUKU
®otonbl. Popmyna Ilnanka cBsi3u sHepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.
OtkpeiTe u uccienoBanue Qorodpgekra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororpdexra. YpapHenue DitHmTeitHa 15 potosaddexta. «KpacHas rpanuna» gorospgexra.
JNaBnenue ceera. OnbiTel [1. H. JIeOenena.
XHUMHUUYECKOE IEHCTBUE CBETA.



TexHuueckre yCTPOWCTBA M IMPAKTHUYECKOE MpPUMEHEHHe: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IIMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTodhdeKTa.
Ceeroauo.
Counneunas Gartapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. Ilocrynarer bopa. M3nyyenne n mornomenne GOTOHOB MpPH IEepexojie aToMa ¢
OJIHOTO ypOBHSI BSHepruu Ha JApyro. Buasl crnekrpoB. CHekrp ypoBHEH 3Heprud aroma
BOJIOPOJA.
BonHoBbI€ cBOMcTBa yacTull. BosHbl ne bpoiinsa. KopryckynsipHO-BOJIHOBOM Ayaau3Mm.
CrioHTaHHOE M BBIHYXJCHHOE U3TyYECHHUE.
TexHuueckre YCTPOMCTBA MW NPAKTUYECKOE TNPUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(criekTpocKoM), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Habmonenue nuHeHyaTbIX CIEKTPOB U3ITy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenue nuHeHYaToro CrexTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI,  JOKa3bIBAIOUIUE  CIIOKHOCTH CTPOEHHS  sjpa. OTtkpeiTHE
paauoaktuBHOCTH. OnbITH Pezepdopaa no onpeneneHnio cocraBa paguoaKTUBHOTO U3TydEHHUSI.
CgoiicTBa anbda-, 6era-, raMma-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsina sapa. MaccoBoe unciio saapa. M30Tormnsl.
Anbba-pacniag. DJIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenue u cuHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosimepHbiii cuHTe3. IIpoOmeMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI SIACPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAEGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
dyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pusnueckoit KapTUHBI MHpa.
TexHuueckre ycTpoCTBa M NMPAKTHMUYECKOE NMPUMEHEHHE: J03UMETp, kamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
CuéTunK MOHM3UPYIOUIUX YaCTHII.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U aACTPOPU3NKHU



Oranbel  pa3BUTUs  acTpoHoMuu. IlpuxiiagHoe W MHPOBO33pEHYECKOE 3HAUYECHUE
aCTPOHOMHUHU.

Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. ConneuyHass akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEpPUCTUKU. JlMarpaMma «CIEKTpalbHBIA KJIacC — CBETUMOCTbY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBHUCUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOM
nocyenoBareabHocTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTaBICHUS O
MIPOUCXOXKACHUU U 3BoJronn CoJlHLIa U 3BE3/1. DTarnbl KU3HU 3BE3L.

Muineunsiii [Tyts — Hamra I'anaktuka. [lonoxxenune u neuxkenne Cosnua B I'anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6na. Pasberanume ramaktuk. Teopus
Bonbioro B3peiBa. PennkToBoe n3mydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénnpie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
VI OTIpEJIeNIEHUs TOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noagymapus u sipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, mianer, Mneunoro Ilyru.

Oo6o01maruiee NoOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHH B IKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIIBHOHW U
THUYECKON cdepax IesATeNbHOCTH 4YeJNOBEKa, pojib W MeCTOo (U3UKHM U acTPOHOMHUH B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPa, POJb (PU3NUECKOW TEopud B (POPMUPOBAHUU
MPEACTABICHUHN 0 (U3NUECKONW KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTaBICHHI 0 IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenune xypca ¢usmku 6azoBoro ypoBHs B 11 kiacce ocyliecTBIsieTCS € Y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemnvle nouwsmusi, CBS3aHHbIE C HM3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
sBJICHUE, HAy4yHbIH (pakT, rumores3a, ¢unyeckas BeIUMYMHA, 3aKOH, TEOpus, HaOIIOICHHE,
AKCIEPUMEHT, MOJICTIUPOBAHIE, MOIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HA OCH KOOPJMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0JI00US TPEYTOJILHUKOB, OMIPEIeICHHE TUIOIIAIU TUIOCKUX QUryp u o0bEma Ted.

buonocus: snekrpudeckue SBICHUS B XUBOW MNpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOM NPUPOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPHUPOJE, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBbI.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KPHUCTaNINYECKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHaIN3.

l'eoepaghus: MarHUTHBIE TIOJIOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOM
MIOBEPXHOCTH, IIPEJCKA3aHNE 3EMIIETPACEHUH.



Texnonozusn: TMHUM HIIEKTPOIIEPENay, T€HEPATOP IMEPEMEHHOIO TOKA, 3JICKTPOJBUIATED,
WHAYKIIMOHHAS [e4b, pajnap, paJAuoONpUEMHHMK, TEJIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenune yueOHOTO TpenMera «Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUs
(6a30BBIi  YPOBEHB) JIOJDKHO  OOCCHEYHTHh  JOCTHIKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX B MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIIBTATOB.

JJMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIC Pe3yIbTaThl OCBOCHUS ydeOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOyYarONINXCsl PYKOBOJCTBOBATHCS C(HPOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE PeaTU3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYarOIIErocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUETIOBEYSCKUX TYMAHHUCTHYCCKHX M JEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISSATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIecTBa,
Y4acCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEILHON OpraHU3alliu;

YMEHUE B3aMMOJICHCTBOBATh C COLMAIBLHBIMH HWHCTUTYTAMH B COOTBETCTBUHM C HUX
(YHKIIUSAMHY ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKON JIEATEITHLHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTIDKCHHSAM POCCHHCKUX
y4€HBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMOBEICHHUS;

CIIOCOOHOCTH OIIEHHWBATh CHUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTHUPYICH
Ha MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JICATEIBHOCTH YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

4) 3cTeTHYeCcKOro BOCIUTAHMSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAYYHOT'O TBOPYECTBA, MIPUCYILETO
¢buznueckoit HayKe;

S) TPyAOBOI0 BOCIINTAHMSA:

WHTEpPEC K pa3du4HbIM cdepaM MpodhecCHOHATBFHOM NEeATENIBHOCTH, B TOM YHCIE
CBSA3aHHBIM C (U3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0Opa30BaHUIO B oOnacTu (pU3MKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) PK0JIOrN4eCKOro BOCIIUTAHHUS

c(OPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
IKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMSA
LeJIeN yCTOWYUBOIO Pa3BUTHS 4EJIOBEUECTBA;

pacIIUpeHHe OMbITa JAEATEIbHOCTH SKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) 1eHHOCTH HAYYHOI' 0 O3HAHMSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3HMUECKON HAYKH;

0CO3HAHME IICHHOCTH HAYYHOU JESITeIbHOCTH, TOTOBHOCTH B IPOIECCe M3YYCHUS (PH3UKU
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESTENbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHUBEPCATbHbIE YUeOHbIE el CTBUS
bBa3oBble Jornueckue aeiicTBUA:

CaMOCTOSITEIBHO (POPMYITHPOBATh M aKTyaJIHM3WpOBaATh MPOOJIeMy, paccMaTphBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPHUBACMBIX (PH3NICCKUX SBICHUSX;

pa3pabaTeIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a HMEIOIIUXCS MaTePHATTBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TIOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH Pa0OTy B YCIOBHSX PEAbHOTO, BHUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HEHHBIX MPOOJIeM.

ba3oBrble nccienoBarebCcKue AeiCTBHA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH HMOHITHSIMH W METOJaMH (PH3UYECKOU
HaAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-HCCIICIOBATEIICKONH M MPOCKTHOW JCSATEILHOCTH B O0JACTH
(U3HKH, CIOCOOHOCTBIO H TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHHSI,

BJIAJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETALUH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsX, B TOM 4YHCIE IpPU
CO3JaHUH Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3HpPOBAaTh 3aJady, BBIJIBUTATh
TUIOTEe3y €€ pelICHHs, HAXOJWUTh apryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh IapaMeTPhl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peIIeHHUs 3aJayd pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSIX;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BAaTEIbHOU NEATEIHHOCTH, B
TOM YHCTIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeill;

BBIJIBUTAaTh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora ¢ undopmanueii:

BJIAJICTh HaBBIKAMHU IOJTydeHUs MH(pOpMauu (PU3NIecKoro coaep’kaHus U3 MCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh IOMCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PAa3THYHBIX BUJOB U (OPM MPE/ICTABICHHS;

OILIEHUBATh JJOCTOBEPHOCTHh UH(OpPMALIHH;

HCIO0JIb30BAaTh CpeAcTBa HH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3a/1ad C COONIO/IEHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcoOCOepeKeHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON OE€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COJICP)KAHUS B pPa3NUYHBIX Qopmarax ¢ y4EToMm
Ha3HaueHWs WHQoOpManMW U LENEeBOM ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIpPEJICTaBICHUS U BU3YyaIU3alliH.

KoMmyHnKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSL:

OCYIIECTBJISITh OOIIEHNE HAa YpOKaxX (PU3UKU U BO BHE-YPOUHOU EATENHHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMAT4YaTh KOH(l)J'II/IKTBI;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U HHIUBUIYAIbHON paOOThI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

MPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUHM, pPACIPENENATh POJH C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh Pe3yabTaThl COBMECTHOU pabOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJAJa M KaKJIOTO YYaCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeJiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJICH C TO3WIMKM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOMW 3HAYMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETMUYECKOE IOBEJACHUE B PA3JIMYHBIX CHUTYaIHSX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUueOHbIe 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIBHO OCYILECTBJIATh MO3HABATEIbHYIO IESTENbHOCTh B 001acTU (U3UKH H
ACTPOHOMUH, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEIBHO COCTaBJIATh IJIAaH PEHICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl € YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEU U MPEANOYTECHUN;
JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;
pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CHocoOCTBOBAaTh (HOPMHUPOBAHWIO U TIPOSIBICHHUIO JPYAUIUU B 00NacCTH (PU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JaBaTh OIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBLHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LEIISM;

BIIQICTh HABBIKAMU MO3HABATEIHHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJIUTEJIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

HCII0JIb30BaTh IPUEMBI pe(DIICKCHU IS OLICHKH CUTYaIliH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JICATEIbHOCTH;

MPUHUMATD €051, MOHUMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JICATEIbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO APYrUX HA OMIHUOKH.

B npouiecce mocTHXeHHS IMUHOCTHBIX PE3YJIbTaTOB OCBOCHUSI MIPOTPAMMBI 110 (PU3UKE IS
YPOBHSI CpellHero ooiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS SMOIIMOHATHHBIN
WHTEJUICKT, IPEANOIararomi cpoOpMUPOBAHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBLHOE COCTOSHUE,
BHJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU C(hephl, ObITh YBEPEHHBIM B ce0e;

camMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEICHHE, CIOCOOHOCTh aJanTHPOBATHCA K HMOIMOHAIBHBIM
W3MEHEHHUSIM | MPOSBIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKJIIOYAIONICH CTPEMJICHHE K JOCTIDKCHHUIO eI U YCIexy,
ONTUMU3M, HHUIIMATHBHOCTH, YMEHHUE JCHCTBOBATH UCXO/IS U3 CBOUX BO3MOKHOCTEH;

SMIIaTUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3periatbh KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATbBI

K xoniy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYaAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOM KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHUH, B MPAKTUYECKON
NeSITeNIbHOCTH JIFOJCH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHS HW3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalibHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACATbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, )KUJIKOCTEH W TBEPABIX TEJ, TOUCUHBIN DIEKTPUUYECCKHUI 3apsii MPHU pElIeHUun
buznueckux 3aaad;

pacrno3HaBaTh (HU3WYECKHE SBJICHUS (TMPOIEcCh) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpPsIMOJMHEWHOE MABIKEHHE, CBOOOTHOE TMajJeHHe Ted,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeiictBue ten, auddysus, OpoyHOBCKoe
JIBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tell MpU HarpeBaHUU
(oxyaXkieHun ), TeTJIOBOE paBHOBECHE, HCIIapeHHe, KOHACHCAIUs, TNIaBIICHUE, KPUCTAILITN3aIlHs,
KHUIIEHUE, BIaXXHOCTh BO3/yXa, MOBBILIEHUE JTABJIEHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPBITOM
COCyJle, CBf3b MEXIYy IapaMeTpamMu COCTOSIHMS Tra3a B H30Ipolieccax, JJIEKTpU3alus Ted,
B3aMMOJICIICTBUE 3apAJIOB;



OTNMCBHIBATh MEXAaHMUYECKOE JBM)KEHUE, UCIOJb3Ys (PU3MUECKHE BEITUYMHBI: KOOPAWHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs JHEPrus, MeXaHudeckas paboTa, MeXaHHYeCKass MOIIHOCTh; NpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YyEMBIX BEIMYHH, HX
0003HAUEHHSI ¥ €JMHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUYECKYIO BETHUYHHY
C IpYrUMU BEIMYNHAMU;

ONKCHIBATh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas DSHEprus
Xa0TUYECKOTO JIBUKEHHUSI MOJIEKYJ, CpEJHEKBaJApaTUyHasi CKOPOCTb MOJEKYJI, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasza, KOI(GQHUIHMEHT MOJIE3HOTO JEHCTBHUS TEIIOBOTO
JBUTATENS; IPU ONTUCAHUH MPABUIIBLHO TPAKTOBATH (PU3MUECKUI CMBICI UCIOJIb3YEMbBIX BEIMUUH,
uX 0003HAYeHUS M EIUHUIIBI, HAXOAWUTh (OPMYJbI, CBS3bIBAIOIINE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTMCHIBAaTh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIA, TOTEHIMAN, Pa3HOCTh NOTEHLHUAJOB; TMpPU ONHUCAHUU TPABUIBHO
TpakToBaTh (U3NYECKUII CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TPOLIECCH U SIBICHUS, UCHOJB3YS (U3NYECKHE 3aKOHBI U
MPUHLHUIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3akonel HproTOHA, 3aKOH coXpaHeHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXpAaHEHUS! MUMITYJIbCa, TPUHLIUI CYHEPIIO3UIIUU CUII, TIPUHIUIT
PaBHONPABHs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, a30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW HHEPIMH TEIUIOBOTO JIBHYKEHMS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoil, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
ANIEKTPUYECKOr0 3apsjaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIMPOBKY
3aKOHAa, €ro MaTeMaTHYeCKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) NIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh ycloBUsA UX O€30IaCHOTO MCIIOJIb30BaHUsS B IIOBCEAHEBHOM XKU3HM,

BBITMIOJIHATh 3KCIIEPUMEHTBl 10 MCCIEJOBAHUIO (PU3MUECKUX SBJICHUH M IPOLIECCOB C
UCIOJb30BAHUEM  IMPSIMBIX M  KOCBEHHBIX HW3MEpPEHUH, mpu 3ToM  (GOpMYJIHUpOBAThH
npobiemy/3agayy M TUOOTE3y Y4eOHOrO AKCIEpUMEHTa, CcOOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOAUTH OIBIT U (YOPMYIMPOBATH BBIBOJIBI,

OCYLIECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3MUECKHX BEJIUYMH, I[PU 3TOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHs M HUCIOJb30BAaTh HM3BECTHbIE METOJbl OLIEHKH
IIOTPEIIHOCTEN U3MEPEHUN;

HCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMHM BEJIUYMHAMH C MHCIOJb30BaHUEM
OpSMBIX H3MEPEHUH, NpPU 53TOM KOHCTPYUPOBAaTh YCTAHOBKY, (UKCHPOBATH pPE3YJIbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYMH B BUJE TaOJMIl U IpadUKOB, J1€aTh BBIBObI
10 pe3yJibTaTaM MCCIEI0BAaHMUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJa NpHU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIbHOCTUH C
UCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000OPYAOBaAHUS;

pemaTh pacu€THbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIBIL, HA OCHOBE aHAIN3a YCIOBHUS 3a/1a4i BBIOMPATh (PU3NYECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMbIE Ui €€ peleHHs,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaueHUs (PU3MYECKON BEINYHHBI,



pelaTh KaueCTBEHHBIE 3aJauyd: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUMBYIO LEMOUYKY
paccyXJeHU C ONOPOX Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHS,

UCIONB30BaTh MPHU pEIICHHMH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(POPMAIOHHBIC
TEXHOJIOTMM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETAlMM U IPEJICTaBICHUs y4yeOHOU u
HAYYHO-TIONMYJISIPHOW WH(pOPMALMU, TOJYYCHHOW W3 PAa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HH(POPMALIKIO;

MIPUBOJIUTH HPUMEpPHI BKJIAJA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIONb30BAaTh TEOPETUYECKHWE 3HAHHWA 1O (HU3UKE B TOBCEJAHEBHOW JKHU3HM IS
oOecrieyeHns 6€30MaCHOCTH MPH 0OpALEHUN C MPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPAHEHUS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKarolei cpene;

paboTaTh B IpyIIIE C BHITOJHEHUEM PAa3IMUHBIX COLIMATIBHBIX pOJIEH, IUTAHUPOBATH paboTy
IPYNIbI, PAlUOHAJIBHO pacHpenessaTh OOS3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaHJAPTHBIX CUTYalUAX, aleKBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYACTHUKOB TpYIIIbI B
pelIeHre paccMaTpUBaEeMON MPOOIIEMBI.

K xonuy obyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHH:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MHUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH W TEXHOJOTUH, B NMPAKTHYECKOU
JeSITEeNbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHUIIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
NIEKTPUUYECKUH 3apsil, JIyd CBeTa, TOYEYHBIM HCTOYHUK CBeTa, fAJEepHas MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOT0 siipa NPpH pelieHNH GU3NYECKUX 3a1a4;

pacro3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
IEKTPOJVMHAMUKN U KBAaHTOBOM (DPU3MKH: JIEKTpUYECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOe, MarHuTHOE JAEHUCTBUS TOKA, B3aMMOJEHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHasI
UHAYKIMS, JAEHCTBHE MarHUTHOTO I0JI1 HA IPOBOJAHUK C TOKOM M JBIXKYLIUICS 3apsn,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaKEHHE,
npejaoMieHue, HHTepdepeHuus, Auppakuus W HOJApU3ALUS  CBETa, JAUCIEPCUs CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaJMOAKTUBHOCTH;

ONMCBIBATh HU3YYEHHBIE CBOMCTBA BEIECTBA (IJIEKTPUUYECKUE, MArHUTHbBIC, ONTHYECKUE,
AJIEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX Cpell) U 3JIEKTPOMArHUTHBIE SBICHUS (IIPOLECCHI),
UCHOJb3ys (U3UYECKUE BEJIMYMHBL: 3UIEKTPUUYECKUH 3apsijl, cujla TOKa, »JIIEKTPUYECKOe
HanpsHKeHUeE, JIEKTPUYECKOE CONPOTUBIICHUE, PA3HOCTb MOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKLMS MarHUTHOrO MoJjs, cuwia Amiepa, cuia JlopeHua, MHAYKTHUBHOCTb
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI'0 M MAarHUTHOTO MOJeH, Mepuoj W 4YacToTa KojeOaHWil B
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHjla TOKAa B IpOllecce FapMOHUYECKUX 3JIEKTPOMAarHUTHBIX
Kosie0aHul, (POKYCHOE paccTOSHHME M OINTHYECKas CHJIa JIMH3bl, NPH OMNUCAHUU IPABHIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICT HCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUEHUS M EJUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMUUHY C APYTMMU BEIMUYUHAMU;

ONMCBHIBATH M3YYEHHBbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCMOJB3YS (U3NYECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETa, DHEPIUd U
uMIynbc (GOTOHA, MEPHOJ IOJIypacrajaa, SHEPrus CBS3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, WX OOO3HAYECHUs U



€IMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIWYHMHY C JIPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UIECKOI BETMUUHBI;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DU3MYECKHE 3aKOHBI U
OpUHIMIBL:  3akOH OMa, 3aKOHbI IOCIEAOBAaTEIIbHOIO U IApPAJJIENIbBHOTO  COEIMHEHUs
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH  JJIEKTPOMAarHWUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUsl CBETA, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa It (GoTodhdeKTa, 3aKOH COXpAaHEHHsS SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCA, 3aKOH COXPAHEHMsI DSJIEKTPUYECKOTO 3apsia, 3aKOH COXpPaHEHUS
MaccoBOr0 4HcIa, NocTyaaTsl bopa, 3aKOH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3indarhb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpPaHUIBL,
o0nacTi) IPUMEHUMOCTH;

OTIPEIENIATh HAIpaBJIEHWE BEKTOpa MHAYKIIMM MArHUTHOTO MOJISi MPOBOJAHHMKA C TOKOM,
cwisl AMriepa u cuiisl JIopeHna;

CTPOUTH M OIIUCHIBATh U300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITNIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAaHUIO (PU3MYECKHX SIBJICHUI M IPOLIECCOB C
UCIOJIb30BAHMEM  TPSAMBIX W KOCBEHHBIX HW3MEpEHUi: TMmpu 3ToM  (POpMYIHpPOBaATh
npobseMy/3agady W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPeI0KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U OPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh NPSMbIE U KOCBEHHbIE H3MEPEHUs (U3NYECKUX BEIMYHUH, MPU STOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEeHUs M HCIOJIb30BaThb W3BECTHBIE METOIbl OIEHKHU
MTOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI:
[P 3TOM KOHCTPYMPOBAThb YCTAaHOBKY, (PUKCHPOBATh pe3yibTaThl MOIYYEHHOH 3aBUCUMOCTH
¢u3nyeckux BEIMYMH B BMJE TaOmUI W TpaduKOB, [AeNaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOmogaTtk IpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM M3MEPUTEIIBHBIX YCTPONCTB U 1a00paToOpHOro 000pyJOBAHNUS;

pemaTh pacu€THbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCHOJb3Ys
(bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3aJauydl BHIOUPATh (PU3HMUECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYUHBI U (OpPMYNbI, HEOOXOOUMbIE AT €€ pelieHHs,
IIPOBOJIUTH Pacu€Thl U OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UUECKON BEINYMHBI,

pelaTs KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIETIOYKY
paccykJeHUi ¢ ONOpOoi Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SBICHUS;

UCIOJb30BaTh MPU pelIeHHMM Y4eOHBIX 3a7au COBpPEMEHHble HMH(OPMAIIOHHbIE
TEXHOJIOTUU [yl HOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMU U INPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOW MH(pOPMALMKU, HOJYYEHHOM M3 pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0JIy4aeMyr0 HH()OPMALIUIO;

OOBSICHATH MPUHIUIIBI IeHCTBHSI MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3anyaTh
yCJIOBHS UX O€30MACHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

NPUBOAMUTH MPUMEPHI BKJIA/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (HU3UKE B TOBCEJAHEBHOW JKHU3HH IS
oOecrieyeHns 6€30MaCHOCTH MPU OOpALEHUN C TPUOOpPAMH U TEXHUUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOZCHUSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKarollei cperne;



paboTath B Ipymie ¢ BHIIOJHEHUEM PA3TUYHBIX COLUAIBHBIX POJICH, IUIAaHUPOBATh paboTy
TPYIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsX, aJC€KBAaTHO OLICHMBATh BKJIAJ KAXKJIOTO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHHEe pacCMaTPUBAEMON ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHmue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoiabnbie | IlpakTuyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. PUBUKA U METO/JbI HAYUYHOTI'O IIO3HAHUA
bubmmorekxa [{OK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubnmorexa [IOK
https://m.edsoo.ru/7f41bf72
9 TnnavmKa 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpAaHEHHUSI B MEXaHUKE 6 1 1 hitps:/m.cdsoo.ru/TEA 1672
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2 1 1
3 OCHOBBI TEpMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bu6nuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bu6mmoreka [{OK

. 1
41 UeKTpoCTaTH 0 https:/m.edsoo.ru/7f41bf72
40 [TocTosiHHBIM 2neKTpudecKuid TOK. TOku B 1 bubnuorexa [JOK

' pa3IMyHBIX cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE BpeMmst 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTHO€ 1oJie. DIeKTpOMarHuTHAast 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4eCcKHe U JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KOJIe0aHus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKUe U JIEKTPOMArHUTHBIE 5 | bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIEIMATIBHOW TE€OpUU 4 1 bubmuoreka [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbl KBAHTOBOU ONITUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢

4.2 Crpoenune atoma 4 bubnuoreka [IOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHTbl aCTPOHOMHUHU U aCTPOPU3UKU 7 brbmmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0Iaroiee MOBTOPEHNE 4 Et?ifiifsgsigglslelﬁk
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne Jara nudpoBLIe

Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bceero u3yuyeHusi | oOpa3oBaTesibHbIE

padoTsbI padoThI
pecypcbl
®du3nKa — Hayka O MPUPO/IE.
Ve PP bubmmoreka [IOK
1 Hayunbie MeTo1pl TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPYXKaroIllero Mupa
Ponb u Mecto pusuku B

) (hopMUPOBaHNHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU AESATEILHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO | bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE | bubnuoreka [JOK
JBHKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOTMHEWHOE | bubnuoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOE MazieHne. Y cKkopeHue | bubnunoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe 1BUXKEHUE.

N bubmuoreka [JOK
7 JIBM>KEeHME MaTepuaabHOU TOYKHU I10 1
https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
bubnunoreka [JOK
8 [Ipunuun otHOCUTENBHOCTH ["anunest. 1 H

https://m.edsoo.ru/ff0c3be8




NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiii 3ak0oH HproToHa

Macca tena. Cuia. [Tpunuun

. bubnuorexa [JOK
9 CYIEpIO3uINu ciil. Bropou 3akoH
y https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HeroToHa st bubnuorexa [JOK
MaTepUaAJIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

bubmmoreka [IOK
11 TsKecTH. [lepBas kocmMudeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTH

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduuueHt tpenus.

13 Cuna czn OTHBHe}?I/Iq;)I npu BI/DP;eHI/H/I Bubnmorexa [IOK

P A https://m.edsoo.ru/f0c3£76
Tena B )KUAKOCTH WJIN ra3e
[TocTynarensHOE 1 BpamaTeibHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenT cuisl. [lnedo cumel. YcinoBus https://m.edsoo.ru/ffO0c41a6
PaBHOBECHS TBEPAOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMBbI MaTE€PUAIIbHBIX TOYEK. bubnnoreka [JOK
Wmiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBH>KEHHE
PaGoTta 1 MOLITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuaIbHON bu6nuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPTUn

17 [TorenumaneHas 3HEPrUSL. bub6nunoreka [JOK




[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMUPOBAHHOW TIPY>KUHBI.
[loTrenumanpHas SHEPTHA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIIMATIBHbIE
cuitel. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue CBsI3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ 3HepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3MHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o Teme
«Kunemaruka. /lmHamMmuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE

newkenne. Juddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOFaI[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp




Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mepa
26 CpeaHEN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnast pabota
73 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
pa3peKeHHOTO Ta3ay
) N3omporiecchl B U1€alibHOM ra3e u ux bu6moreka [IOK
? rpaduvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsia sneprust
TEPMOAMHAMUYECKOU CUCTEMBI U
30 crroco0On1 e¢ m3meHnenus. KomugaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsst https://m.edsoo.ru/ff0c5952
SHEPrysi OJHOATOMHOIO UJI€aIbHOTO
rasa
31 Buael Tenonepenaun Bubmiorexa OK
https://m.edsoo.ru/ff0c5¢36
VY nenbHas TENIOEMKOCTh BELIECTBA. BuGmiorexa LOK
32 KonunyecTBo TEMaoThl npu
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AanabaTHBIN Mpoiecc
13 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TI0 bu6nuoreka [IOK
MIPUMEHEHHE K U30IIpOLIECCaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs mpo1ieccoB B bubnunoreka [JOK




npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunun nevicteus u KII1/ TerumoBoi

bu6mmoreka [{OK

35
MAaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{
37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOPHEPT € TUKH
18 O6o0matomuii ypok «MoJtekynsipHas bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbHas pabota no teme
bu6moreka [IOK
39 «Monexynspras ¢uszuka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubnuoreka [IOK
Hcnapenue u kurnenne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAs M OTHOCUTEIbHAS
41 BJI&YKHOCTh BO31lyXa. HacelleHHbIN bubamorexa HOK
AyRd. HACHH https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u
4 amopdHbIe Tea. AHU30TPOITUS bubnuoreka [JOK
CBOMCTB KpHCTaLIoB. Kujakue https://m.edsoo.ru/ff0c65f0
Kpuctauibl. COBpeMEHHbIE MaTepUaIIbl
[InaBneHue u KpucTamIU3anus.
bubnuoreka [JOK
43 Y nenpbHas TEII0TA IUIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
44 VYpaBHeHHe TeII0BOro OanaHca Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc




3aps0B

[IpoBOAHUKH, TUATEKTPUKU U

bubmmoreka [{OK
46 MOJIYITPOBOIHUKHU. 3aKOH COXPAHECHHS
https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiaa
BsaumoneuncTBue 3apsioB. 3akoH
. . bubnuorexa [JOK
47 Kynona. ToueuHsId 371€KTpUYECKUN
https://m.edsoo.ru/ffOc6ced
3apsin
Hanpssk€HHOCTB EKTPUYECKOro
43 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX noseu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 noJis. [Torennuan. PazHocTs Bubnmorexa [IOK
' HHe: https://m.edsoo.ru/ff0c600
MMOTEHINAJIOB
[IpoBOAHMKH 1 AUDIIEKTPUKH B
bu6mmoreka [IOK
50 AIEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JlusnekTpuueckass IpOHUIIAEMOCTD
. bubnuoreka [JOK
51 DnekTpoeMKocTh. KoHnnencarop 1
https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
bu6mmoreka [JOK
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopaTtopHnas pabdorta "M3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro nIpuHTepa.
DnexTpocTaTH4ecKas 3allnTa.




3azemiieHHE IEKTPONPUOOPOB

55

DNeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IocTOsIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma st
y4acTKa Lenu

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«M3ydeHnune cMeIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH MEKTPHUECKOTO
Toka. 3akoH Jlxoymns-Jlenma

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenue DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U

IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-niepexoja. [loynpoBogHUKOBBIE
npubopsI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae




DNEeKTpUUECKUU TOK B PACTBOPAX U

& paciaBax 3J€KTPOJIUTOB. | bubmuoreka [IOK
DNEeKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

63 CamocToATENbHBIN 1 | bubnuorexa [JOK
HECaMOCTOSITEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o reme

66 «9nekrpocraruka. [locTossHHBIN | bubnuoreka [IOK
3ieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffO0c8a8a
Pa3IUYHBIX Cpelax»

67 PezepBHbiit ypok. KonTpoJsibHas | bubnuoreka [JOK
pabora 1o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok | bubnuoreka [JOK
no temaM 10 kJtacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;H Tema ypoxka Beero Konrtpoabubie | IlpakTuueckue i[:;:eﬂnﬂ :)Igg)al:())l';l;feﬂbﬂble
padoTsI padoThbI pecypesI
[TocTostHHBIE MAarHUTHI B X

| B3auMo/jieiicTBe. MarautHoe 1oJie. | bubmmoreka [IOK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW UHIYKIIUH
MarauTHO€ 10Jie MPOBOIHUKA C

) TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre MpoBOIHUKOB C https://m.edsoo.ru/ffO0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue | | bubnuoreka [JOK
MAarHUTHOTO NOJS KaTYIIKU C TOKOM)) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHuTHOTO IOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTopHnas pabota 1 | bubnnoreka [IOK
«HUccaenosanue nefcTBU https://m.edsoo.ru/ff0c9ac0
IIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBME€ MarHUTHOTO MOJISL HA

5 JBUKYILYIOCS 3apsDKEHHYIO YacTUILy. | bubnunorexa [JOK
Cuna Jlopenna. Pa6oTa cuiib https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [lotok

6 BEKTOpa MarHuTHOM uHAyKunu. IC 1

HUHAYKIHUU. 3aKkoH BHCKTpOMaFHHTHOﬁ




nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
SHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUU»

bubmmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTS. SIBIEHUE
camouHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJISL KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
MHJYKIMOHHAs [1eYb

10

O6o06maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas padoTa o Teme
«MarsuTtHoe€ nozJe.
DNeKTpOMarHUTHAsE UHIYKLIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CBOOOTHBIE MEXaHUYECKUE
kojebanus. 'apmoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHHi.
[IpeBpaienue snepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MalbIX KoyeOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTU U MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOIHBIE

bu6mmoreka [JOK




OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHUYCCKUMHU U
OJICKTPOMArHUTHBIMU KoJIe0aHUSIMHU

https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcoHa. 3aKoH
COXPAaHCHUA SHCPIrur B HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubmmorexa [{OK
https://m.edsoo.ru/ffO0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KoseOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3onanc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIn TOK. CHHYCOMAAIBHBIA
MepeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCUCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

bubnuoreka [JOK
https://m.edsoo.ru/ffO0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHEPIUH B MMOBCEIHEBHOU
KHN3HH




MexaHu4decKue BOJIHBI, YCIIOBUA

pacnpoctpanenus. [lepuon. CkopocTh

bubmuoreka [JOK

21
pacrpocTpaHeHus U JUINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U MPOOJIBLHBIE BOJTHBI
” 3ByK. CkOopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
. bubnuoreka [JOK
23 CBOMCTBA U CKOpOCTh. [IIkama
https://m.edsoo.ru/ffOccfe0
3JEKTPOMArHUTHBIX BOJIH
[IpuHIATIB paTHOCBS3U U
24 TeneBuaeHud. Pa3Butre cpencTs
cBs3U. Pagnosiokamus
)5 KonTponsnas pabora «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubmuorexa [IOK
ToueuHslilt ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeta. 3aKOHbI
bu6mmoreka [JOK
27 oTpaxeHnus cBera. [locrpoenue
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
73 BHYTpeHHee oTpaxkeHue. [Ipenensubin bubnunoreka [JOK
YIOJ1 IIOJTHOT'O BHYTPEHHErO https://m.edsoo.ru/ff0cd7{6
OTPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK
IOKa3aTells IPeIOMIIEHUS CTEKIIa https://m.edsoo.ru/ffO0cd67a
30 JIunzel. [locTpoenne n3o0paxeHuii B bubnunoreka [JOK




nuH3e. PopMylia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddl e

Jlaboparopuas paboTa

31 «HccnenoBanue cBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Co>XHBIA COCTaB
0 6enoro csera. L{Bet. JJabopaTtopHas
pabora «Habnroenue aucrepcuu
CBETa»
1 Wnurtepdepenmus creta. dudpaxums bubnuoreka [JOK
ceeta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [Torrepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
[Tongpuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTtuueckne mpuOOphI U YCTPOUCTBA
35 1 YCIIOBUSI MX O€3011aCHOTO
MIPUMEHEHUS
I'panuIpl MPUMEHUMOCTH
36 KJIACCUYECKOUW MexaHUKH. [locTynarsl bubnuoreka [JOK
CIIeLIMAIbHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
bubnuoreka [JOK
37 3amMe/yieHre BpEMEHH U COKpallleHue
https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus U UMIYJbC PEISITUBUCTCKON
. bubmuoreka [JOK
38 yacTUIbl. CBA3b MACChl C SHEPTUEU U
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
39 KonTtponpHas padora «OnTHKa. bubnuoreka [IOK

OcCHOBBI CIIeLMaIbHOM TCOpHUU

https://m.edsoo.ru/ffOcf6f0




OTHOCHUTCIIBHOCTH»

®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMITYJIbC (poTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE Bu6 OK
41 ¢dorosrddexra. OmbrTer A. T nomoreka I
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTodrpdexra. YpaBHeHue
. - bubnuorexa [JOK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
JaBnenune cBeta. OnbiTer [1. H.
. bubnuorexa [JOK
43 JleOeneBa. XMMHUYECKOE IEUCTBUE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnueckune ycTpoiucTBa u
m MPAKTUYECKOE MPUMEHEHHUE:
dboToreMeHT, (HOTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «I€eMEHTBI bubmuorexa [JOK
KBAHTOBOM ONTUKM https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
bu6mmoreka [JOK
46 Pezepdopna mo paccessHIIO 0-9aCTHII.
https://m.edsoo.ru/ff0d091a
[InanerapHas MoJieIb aToMa
bub6 K
47 [Tocrynatel bopa uoamorexa O
https://m.edsoo.ru/ff0dOafa
N3nydenue u nornouieHre GoTOHOB
48 il I/I}ll'lqe exo/ie aTOM:I co H(()ll)"O OBHA bubmmorexa [TOK
P p 8 . A yp https://m.edsoo.ru/ff0dOafa
SHEPTruM Ha Ipyroil. Buael cnekTpos
49 BosHOBBIE cBOMCTBA YacTull. BoJsiHbI bubmuoreka [JOK

ne bpouns. KopnyckynspHo-

https://m.edsoo.ru/ff0dOca8




BOJIHOBOM nyasiu3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

50

OTKpBITHE PAIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio cocraBa
PaIMOAKTUBHOTO M3ITYyYCHUS

bu6mmorexa [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBbI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. I'aMma-usiydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HyKJIOHOB B sijIpe.
Snepubie peakuuu. AnepHbId
peaktop. [IpoGnembl, epCHEKTUBHI,
9KOJIOTUUYECKHUE ACTICKTHI SIICPHOU
SHEPTEeTUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTulbl. OTKpbITHE
Mo3uTpoHa. MeToabl HAOMI0ACHUS U
PErucTpanyu 3J€MEHTAPHBIX YaCTHII.
Kpyrasiii cton «®yHaameHTanbHbIe
B3auMoOaeuCcTBUA. EAnHCTBO
(bu3MUeCcKOU KapTHUHBI MUpPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nHoro Heba. Co3Be3aus,
SIPKUE 3BE3/1bl, IUIAHETBI, UX BUAUMOE
nBrokenne. CoaHeyHas cCUCTEMA

56

Connue. ConHeuHast akTUBHOCTb.
Hcrounuk sHeprun CoJiHIA U 3BE3]T




57

3BE3/1bI, ©X OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/1bI TTIABHOU
MOCJIEeI0BaTEeNIbHOCTH. BHyTpeHHEee
cTpoeHnue 38€311. CoBpeMeHHbIE
MPEACTABIICHUS O MPOUCXOKICHUU U
sBosronnu COJTHIIA U 3BE3]T

58

Mneunsin [1yre — Hama ['anakTuka.
[Tonoxenne n apmxenue CoyiHLa B
lNamaktuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0iemMbl acCTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKU»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHOM 1
ATUYECKOH chepax nesTeTbHOCTH
yeJioBeKa

63

O6o6maromuit ypok. Ponb u mecto
(DU3HKH ¥ aCTPOHOMHH B
COBPEMECHHOU HAyYHON KapTUHE MUPa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
npeacTaBiIeHu o Guzndeckoi
KapTUHE MHUpa




Ob6o06maromuit ypok. Mecto
¢bu3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MarautHoe noJe. |
DNeKTpOMarHuTHAasE MHAYKLNS
PesepsHblit ypok. Ontuka. OCHOBBI
67 CrelMagIbHON TEOpUHr 1
OTHOCUTENILHOCTU
Pesepnbiit ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DneMeHThl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpou3UKI
OBIIEE KOJIMYECTBO YACOB I1O0 68
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YYEBHO-METOJNYECKOE OBECHEYEHUE OEPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIs1 YYEHUKA:

1.

2.

®dwusuka. 10 knacc: yuel.171s o0ieoOpa3oBar.opranu3anmii: 06a30BeIid ypoBeHs/ B.B.
benara, N.A. Jlomauenkos, FO.A. ITane6patues. — M.: [IpocBemenne, 2019. — 224c.;
®dwusuka. 11 kmacc: yuel.11s o0ieoOpa3oBar.opranu3anmii: 06a30BeIid ypoBeHs/ B.B.
benara, N.A. Jlomauenkos, FO.A. [TaneOpaties. — M.: IIpocsemenue, 2019. — 240c.

METOANUYECKHUE MATEPUAJIBI VIS YUUTEJIA:

1.

kW

PeivkeBuu A.Il. @usuka. 3amaunuk. 10-11 xn.: [Tocobue mns obmeoOpa3oBat. yueo.
3aBefieHUN. — 6-¢ m3a., crepeoturt. — M.: Jlpoda, 2002. — 192 c.: un. (3amayHuku
«dpodwr»). ISBN 5-7107-5750-0

C6opuuk BompocoB u 3amad no ¢uszmke 10-11 xin. CremanoBa I'.H.2. 3amanus mis
WUTOTOBOTO KOHTPOJS 3HAHWMM ywamuxcs no ¢usuke 7-11 xn.Kabapaun O.®. M.,
«IIpocpemenune » 1995 r.

Tecter puzuka 10-11 k. Kabapmua O.D. M., «Ipoda»1998 r.

Coophuuk 3ama4 o pusnke 8-10 k. PeimkeBuuA.Il. M., «IIpocBemenue» 1982 r.

EI'D. ®usuka: Pazmarounsiii marepuan TpeHupoBovHbIX TecToB/C.A.Kypamosa.-CIIb.:
«Tpuron», 2009.

®dpoHTaNBHBIE nabopaTopHbIS paboThI o bu3uKeB 7-11 KJ1accax
o6meoOpazoBaTenbHBIX yupexkacHuil M.: IIpocBemenne: YueOnas nureparypa,1996
l'opnoBa JILA HeTrpaaunuoHHBIE YPOKH, BHEYpOYHBIC MeponpusTtus mo ¢usuke:7-11
kinaccel M.:BAKO 2006

Kynepmreitn 10.C. ¢usuka omopHbie KOHCIEKTH M auddepenuupyemsie 3amauu 10
kiacce CIIb.:u31. mom « CeHTs16pb » 2006

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET:

®usuka, 10 knacc. Akagemusa Munnpocseienus Pocenu;
®usuka, 11 knacc. Akagemusa Munnpocseienus Poccuu;
bubmuoreka [{OK https://m.edsoo.ru
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