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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uKe 0a30BOrO0 YpOBHS Ha YpOBHE CpemHero oOmiero obOpaszoBaHmsi pa3paboTaHa Ha OCHOBE
MOJIOKEHUN U TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOUM 0Opa3oBaTeNnbHOU mporpammsbl, mnpencraBieHHbIX B OI'OC
COO, a Taxxe ¢ yu€toM (enepasibHOI paboueld mporpaMMbl BOCIIUTAHUS U KOHIENIIMU IPENoIaBaHus y4eOHOro npeamera
«®u3uka» B oOpa3oBaTeNbHBIX oOpraHuzanusax Poccuiickoil ®enepanuu, pealn3yOLMX OCHOBHbIE 00pa30BaTENbHbIC
IPOrpamMMBlI.

ConepxxaHue mnporpaMMbl MO (U3HKE HAMpaBiIe€HO Ha (POPMHPOBAHME €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
obOyuaromumxcst 10—11 kmaccoB mnpu oOydyeHuM ux (u3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOIO
nonxofa. [Iporpamma no ¢usuke coorserctByeT TpeboBanusM O®PI'OC COO k miIaHUPYEMbIM JIUYHOCTHBIM, IPEIMETHBIM U
METanpeIMETHBIM pe3ysibTaTaM OO0Y4YEeHHs, a TaK)K€ YUYMTHIBA€T HEOOXOIMMOCTb peaju3alud MEXIPEIMETHBIX CBS3€il
(U3UKU C €CTECTBEHHO-HAYYHBIMH Y4€OHbIMU IpeaMeTamu. B Hell ompenensitoTcsi OCHOBHBIE L€ U3Y4YEeHHsS (PU3UKU Ha
YpOBHE cpefaHero oOmero o0pa3oBaHMs, IUIAHUPYEMbIE PE3YJbTaThl OCBOCHMS Kypca (DHU3UMKH: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, MPeIMETHBIC (Ha 0a30BOM YPOBHE).

[TporpamMma 1o pu3sMKe BKIIOYAET:

e IUIAaHMpPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKHU Ha 6a30BOM ypOBHE, B TOM YMCJIE MPEAMETHBIE PE3YJIbTaThl 10

rojiaM o0y4eHwus;

e coJiepKaHue yueOHOTOo npeamera « Pu3uKa» Mo rojgaM 00ydeHHUs.

dusuka Kak Hayka 0 HanboJee oOUIMX 3aKOHaX MPUPObI, BHICTYIAs B KaueCTBE y4eOHOTO MpeIMeTa B IIKOJIe, BHOCUT
CYIIIECTBCHHBI BKJIAJ B CHUCTEMY 3HaHUU 00 okpyxkatomieM mupe. [IIKOmpHBIN Kypc (U3UKH — CHCTEMOOOPa3yIONTUi st
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, MOCKOJbKY (U3MUYECKUE 3aKOHBI Jie)KaT B OCHOBE MPOLIECCOB W SIBJICHUIA,
U3y4aeMbIX XUMHUEH, Ouonorueil, ¢uznueckoil reorpadueir u actpoHomueil. Vcnonb3oBaHue W aKTHUBHOE NPUMEHEHHE
(¢u3MYecKuX 3HAHWM OMpEeNEesseT XapakTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa,
OCBOEHHUSI KOCMOCa, TMOJYYEHHUs] HOBBIX MATEpHUAJOB C 3aJaHHBIMU CBOMCTBAMHM M Apyrux. M3yuenue ¢(usmku BHOCUT



OCHOBHOM BKJIaJ] B (OpMHUpOBaHHE €CTECTBEHHO-HAYYHOM KapTHUHBI MuUpa oOydaromuxcs, B (HOpPMUPOBAHUE YMEHHI
MIPUMEHSATh HAYYHBIA METO]I MO3HAHUSI IPY BHITIOJIHEHUHA UMH YI€OHBIX HCCIICOBAaHUH.

B ocHOBy Kkypca (u3uMKH AJii YPOBHS CpeaHEro oO0Imiero oOpa3oBaHMs TOJOXKEH Pl HUACH, KOTOpbIE MOXKHO
paccMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBISETCS TIOTUYECKH 3aBEPUIEHHBIM, OH COJEPKUT MaTepuall U3 BCeX
paznienoB (GU3MKHU, BKIIOYAET KaK BOMPOCHI KIIACCHYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes cenepanuzayuu. B cCOOTBETCTBMM C HEH Marepuan Kypca (pU3MKu OOBEAMHEH BOKPYr (DPU3UYECKHUX TEOPHUHU.
Benymum B xypce siBisieTcst GOpMHpPOBaHUE MTPEACTABICHUHA O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U TOJIE.

Hoesa eymanumapuzayuu. EE peanmzanus MpeanosiaraeT HCHOJIb30BaHUE T'yMaHUTApPHOrO IMOTEHIMaIa (pU3HUECKOU
HAyKH, OCMBICIICHUE CBSI3M Pa3BUTHUS (DU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MPOOIEMaAMHU.

Hoesn npuxnaonou nanpasiennocmu. Kype Gu3uku mpeanonaraeT 3HAKOMCTBO C IIMPOKHUM KPYTOM TEXHHUYECKUX H
TEXHOJIOTHYECKHUX MPUIIOKEHUN N3YICHHBIX TCOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanvsyercs MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJACPIKAHUS, MOCBSAMIEHHBIX AKOJIOTHYECKUM
mpo0jemMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHW W TEXHOJOTUM, a Takke OOCYXJeHus mpobiem
paIoHaIbHOTO TPUPOIOTIOIB30BAHUS M SKOJIOTHYECKON O€30MaCHOCTH.

Crep>KHEBBIMU dJIEMEHTaMH Kypca (DU3MKU Ha ypPOBHE CPEAHETO 00IIero o0pa3oBaHUs SBIAIOTCA (PU3HUECKUE TCOPUH
(bopMupoBaHre TPEACTABICHUN O CTPYKTYpe MOCTpOSHUS (U3UYSCKOW TEOpPHH, POJU (YHIAMCHTAIBHBIX 3aKOHOB M
MPUHITUIIOB B COBPEMEHHBIX MPEJCTABICHUSX O MPHUPOJE, TPAHUIIAX MPUMEHUMOCTH TEOPHi, JJIS OMHCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U MPOIIECCOB).

CucTeMHO-IESTEIBHOCTHBIA MOAX0M B Kypce (HU3MKH peaau3yeTcs Tpexae BCero 3a CUéT OpraHu3aluu
AKCIIEPUMEHTAJILHOU JeATeTbHOCTH oOyuaromuxcs. Jms 6a30Boro ypoBHS Kypca (M3HKH — 3TO HCIOJB30BAHUE CUCTEMBI
(POHTATBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB U JTa0OPATOPHBIX PabOT, KOTOPHIE B Iporpamme 1o pu3nke oObeMHEHBI B
oOIIui CIIMCOK YYEHUYECKUX MPAKTHUECKUX paboT. Brinenenue B ykazaHHOM TiepedHe 1abopaToOpHBIX padoT, MPOBOIUMBIX
JUISL KOHTPOJISI M OLEHKH, OCYILIECTBIICTCS YYaCTHUKaMHM OOpa30BaTENbHOIO IMpollecca HMCXOAS M3 OCOOEHHOCTEH
IUTAHUPOBAaHUS M OCHalleHus kKaOuHera ¢usuku. Ilpu sTOM oOOecneunBaeTcsi OBIaZeHUE OOYYArOUIMMUCS YMEHHUSIMHU



IPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEN (PU3UUECKUX BETUYMH U TTOCTAHOBKY OIBITOB IO MPOBEPKE
MPEI0KEHHBIX TUIIOTES.
Bonbiioe BHUMaHME yAenseTCS PEIICHUIO PAcYETHBIX W KAayeCTBEHHBIX 3ajad. [lpu 3ToM 1 pacu€THBIX 3a1ay
MPUOPUTETOM SIBJISIIOTCS 3a/1a4d C SIBHO 3a/IaHHOM (DU3UYECKON MOJIEIBIO, MO3BOJISIONIME TPUMEHSATh U3YUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pa3feia Kypca, TAK U UHTETpUPYS 3HAHUS W3 Pa3HbIX pa3lesioB. [[ns KauecTBEHHBIX 3a7ad
MIPUOPUTETOM SIBIISIIOTCS 3a/laHUsI Ha OOBSICHEHUE MPOTEKaHUsl (PU3NYECKUX SIBIICHUW U MPOIIECCOB B OKPYKAIOIICH >KU3HHU,
Tpedyronue BpI0opa GU3NIECKON MOJEIH JJISl CUTYalluu TPaAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBUu ¢ TpeboBanusamu OI'OC COO k maTepuaibHO-TEXHHUYECKOMY OOECIEUEHHUI0 Y4eOHOro mpoliecca
0a30BbI ypoBeHb Kypca (DU3MKUA HAa YPOBHE CPEIHEro OOIIero oOpa30BaHUA JIOJDKEH U3y4daThCAd B YCIOBHUSAX MPEIMETHOTO
kaOuHeTa (PU3UMKKU UM B YCIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTro KA. B kaOunere
(bU3UKKU JOJKHO OBITH HEOOXOIUMOE JTA00paTOpHOE 00OPYAOBaHUE JIJISl BBIMOJHEHUS YKAa3aHHBIX B MporpaMme Mo (u3uke
YYEHUYECKUX MPAKTUYECKUX PA0OT U IEMOHCTPAILIMOHHOE 000pY/I0BaHUE.
JleMoHcTpaniuoHHoe obopynoBaHue (GOpMUPYETCS B COOTBETCTBUM C MPUHIIMIIOM MUHUMAJIBHON JOCTaTOYHOCTU U
o0OecreuynBaeT MOCTAaHOBKY TMEPEUUCICHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIUi JUIisl UCCIIEIOBAHMS
M3Y4aeMbIX SBJICHUN U TIPOIIECCOB, IMITUPUUECKUX U (PYHTAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.
JlabopatopHoe 00OpyAOBaHHE JII YUYCHUYECKHX MPAKTUYECKUX padboTr ¢GopMuUpyeTcss B BHJAE TEMAaTHUYECKUX
KOMIUIEKTOB W oOecrnedynBaeTcsi B pacuére OJHOr0 KOMIUIEKTa Ha JBYX oOOydarommuxcs. TeMaTH4eCcKHe KOMIUIEKThI
nabopaTopHOTO 000PYIOBAHUS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM HCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX
MpUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEITHHBIX CUCTEM B BHJI€ TU(PPOBIX TaOOPATOPHUH.
OCHOBHBIMHU TICJISIMHU H3y4eHUs PU3UKHU B 00111eM 00pa30BaHUU SBIISFOTCSI:
e (¢opMupoBaHHE HHTEpPECa U CTPEMJICHUS OOYYarOUIMXCS K HAyYHOMY H3YUYCHHMIO TPUPOABI, Pa3BUTHE UX
WHTEJJIEKTYaJbHBIX ¥ TBOPUYECKUX CITIOCOOHOCTEH;

e pa3BUTHE TMPEACTABJICHHA O HAYYHOM METOJE€ TO3HaHUS U (POPMUPOBAHUE HCCIEAOBATEIBCKOTO OTHOIIEHUS K
OKPY’KAIOLIUM SIBJICHUSM;

e (QopMupoBaHHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTara HW3Yy4YEHUsS OCHOB CTPOEHUS MaTepuu MU
(GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;



(opMupoBaHHE YMEHUI OOBSICHSTDH SBJICHUS C UCIIOJIb30BaHNEM (PU3MUECKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;
(dopMupoBaHKE IPEACTABICHUN O POIU GUMKU JUIsl PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHIA.

JlocTmkeHne STUX Lele oO0ecreunBaeTCs pPelIeHHEeM CIEAYIOIUX 33/Jad B MpOIEcce M3ydeHUs Kypca (QU3uMKd Ha
YPOBHE CpeHEro 0011ero 00pa3oBaHus:

npUOOPETEeHNE CUCTEMBI 3HAaHUHN 00 00IUX PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIIOUAsi MEXAHUKY,
MOJIEKYJISIPHYIO (DU3HKY, SJIEKTPOJAUHAMUKY, KBAaHTOBYIO (DU3UKY U DJIEMEHTHI aCTPODU3UKH;

dbopMupoBaHrUE YMEHHUI TPUMEHSTh TECOPETUUECKUE 3HAHUS 1JISI OOBACHEHUST (PU3NUECKUX SIBJICHUI B IPUPOJE U JJIS
MPUHATHS TPAKTUYECKUX PENICHUN B MIOBCEHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEelICHUsT Pa3TUYHbBIX 33/1a4 C SIBHO 33JJaHHOM (U3HUECKOM MOJIENbIO, 3a/1a4, MOIpa3yMeBaIOIINX
CaMOCTOSTENIbHOE CO3/IaHNe (PU3UYECKON MOJIEIIH, aJICKBATHON YCIIOBUSAM 3a/a4H;

MOHMMaHUe (PU3NYECKUX OCHOB U MPUHIIUIIOB JECHCTBUS TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHYECKHUX MPOIIECCOB, X
BIIMSIHUSL HA OKPY>KAIOLIYIO CPENy;

OBJIQJICHUE METOJIaMH CaMOCTOSITEJILHOIO IUIAHUPOBAHUSI U MPOBEACHUS (PU3MUECKUX AKCIEPUMEHTOB, aHAIU3a U
UHTEpIpeTauu nHOpMaIuu, ONPeACIICHUs TOCTOBEPHOCTH TIOJYYEHHOT'O PE3YIbTaTa;

CO3/IaHUE YCIIOBUM JJIsI pa3BUTHSI YMEHUM ITPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKOU IESITEIBHOCTH.

Ha wusyuenue ¢usuku (06a30BbIi YypOBEHb) Ha ypOBHE cpenHero oOumero odpasoBaHusi otBoauTcs 136 vacos: B 10
KJ1acce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEJEIO).

[Ipennaraembiii B mporpaMMe 10 (u3MKE TMepedyeHb Ja0OpaTOPHbIX M MPaKTUYECKUX padoT  sBIsETCS
PEKOMEH/IOBaHHBIM, YYHUTENb JeJIaeT BbIOOp MpOBeneHUsl J1a0OpaTOPHBIX PAOOT U OMBITOB C Y4ETOM HMHIMBUIYaTbHBIX
0COOEHHOCTEN 00yJaromMXCs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Paszpnen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 O3HAHUA
®usuka — Hayka o mpupoze. HaydHnele MeTOABl IMO3HAHUS OKPY’KAKOLIEro MHpa. Poib SKCEpUMEHTa M TEOpHUH B
IIpOLIECCE MO3HAHUSA IPUPOIbI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue ¢pu3nyecKux sIBICHUN U mporieccoB. Hayunble runote3pl. @u3nueckue 3aKOHbI U TEOpUU. | 'paHUIIbI
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [I[pUHIIMI COOTBETCTBUS.
Ponb u MecTo pusuku B pOpMUPOBAHUU COBPEMEHHOW HAYYHOU KAPTUHBI MUPA, B IPAKTUYECKON AEATEIbHOCTHU JIHOJEH.
Jlemoncmpayuu
Amnanorosble ¥ IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTENbHOCTh MEXaHUYECKOT0 ABMKeHHs. Cuctema orcuéra. TpaekTopus.

[Tepemenienue, CKOpOCTh (CpeAHsISE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTEepUaIbHON TOUKHU, UX TTPOCKIIUH
Ha OCH CUCTE€MBbI KoopAUHAT. CI0XEHNE NEPEMEIICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEeHHE. ['paduku 3aBUCUMOCTH KOOPJWHAT, CKOPOCTH,
YCKOPEHUS, MyTU U NIEPEMELIEHNS MaTEPUATIbHONM TOYKH OT BPEMEHMU.

CBobOosHOE TazieHne. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonuneitHoe nBrxeHue. J[BUKEHUE MAaTepUaIbHOW TOYKHU MO OKPY>KHOCTH C MOCTOSIHHOM O MOJYJIIO CKOPOCTHIO.
VYrioBasi CKOpOCTh, TMHEHHAsI CKOPOCTh. [lepron u yactota obpaienus. LleHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTUUYECKOE IMPUMEHEHHUE: CIUJIOMETp, ABUKECHUE CHAPSAOB, LIEMIHBIE W PEMEHHBIE
repenayvu.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, MILTFOCTPALUS KHUHEMATUUECKUX XAPAKTEPUCTUK IBUKEHUS.



[IpeoOpa3zoBanue ABMKEHUHN C UCTIOJIb30BAaHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM ITPOCTPAHCTBE.

Habmoenue nBrkeHus Tena, OpoIeHHOro MO YIJIOM K TOPU30HTY U TOPHU30OHTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJeHUSI.

HamnpasneHnue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3ydenne HEpaBHOMEPHOTO IBH>KEHUS € LEIBIO ONPEIEIIEHNS] MTHOBEHHON CKOPOCTH.

HccnenoBanre COOTHOIIEHUS MEXAY NYTSIMH, NPOWICHHBIMA TEJIOM 3a IOCIEAOBATEIIBHBIE PABHBIE IMPOMEKYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHUU C HAYAJIIBHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yueHne nBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABMKEHUS Tea, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaumn otHocutensHOCTH ['amunes. [lepoiii 3akoH HproToHa. IHEpIHaIbHBIE CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoii 3akon HeloToHa AJis1 MaTepuaabHOM TOYKU. TpeTuid 3aKOH
HproToHa 1151 MaTepuaIbHbBIX TOYEK.

3akoH BceMUpHOTO TAroreHus. Cuna Tsoxectu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, ckoyibkeHus, kauenusi). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUS! CKOJIBKEHUS U CUJIa
Tpenus nokosi. Koagdunuent tperus. Cuia COnpoTUBICHUS IPH IBIKSHUU TeJla B )KUIKOCTH WJTU Tas3e.

[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHUE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENBLHO OCH BpatieHus. [ineqo cusbl. Y CinoBus paBHOBECHS TBEPAOTO TENA.

TexHuyeckne ycTporucTBa U NPAKTUYECKOE MPUMEHEHNE: OAIUNUITHUKH, IBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHEpUUM.

CpaBHeHHE MacC B3aUMOJICICTBYIOIINX TET.

Bropoi 3akoH HeroToHa.



N3mepenue cu.

CrnoxxeHue cuil.

3aBUCHUMOCTB CHJIBI YIPYTOCTH OT JepopMaIinu.

HesecomocTts. Bec Tena npu yckOpeHHOM NOABEME U IIAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tesa. Buael paBHOBECH.

Yuenuueckuit sxcnepumenm, 1abopamopnvle pabomuwl

N3yuenue ABMKEHUS OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIKX B MPYKUHE U PE3UHOBOM 00pasiie, OT UX AedopMaluu.

Hccnenosanue ycioBuii paBHOBECHs TBEPAOTO TeA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMmynbc MaTepuanbHOM TOUKH (Tela), CHCTEMbl MaTEPUAIbHBIX TOYEK. MIMIyNbC CUIIBI 1 U3MEHEHHE MMITyJIbCca TEeNa.
3aKOH COXpaHEHUs UMITyJIbca. PEakTMBHOE NBUKEHUE.

Pa6ota cuibl. MOIHOCTH CUJIBL.

Kunernueckasi sHeprusi MaTepuaibHON TOUkU. Teopema 00 U3BMEHEHUH KHHETUYECKON YHEPTUH.

[loTenumanbHas »Heprus. [loTeHmanbHas 3Heprust ynpyro aeopMUpOBaHHON NpyXuHbI. [loTeHUHanbHas SHEpTUs
Tesa BOJIM3U MOBEPXHOCTH 3E€MITH.

[loTeHuuanpHble U HEMOTEHIMAIbHbIE CHIbl. CBsi3b pa0OOThl HEMOTEHUHUAIBbHBIX CHJI C U3MEHEHHUEM MEXaHHYeCKOH
SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAaHUYECKON SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuuecKkue yCTpOouCTBa U IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIIEP, ITPYKUHHBIN IIUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexoa NOTEeHIMATILHON YHEPTUU B KUHETUUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl



N3ydeHne abCOMOTHO HEYIPYTOro yapa ¢ HOMOLIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKOM SHEPIHUH Tella Ha MPUMEPE PACTSHKEHUS PE3UHOBOTO
KIyTa.

Paznen 3. Modsekyasipaasi u3uka 1 TEpMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJOXEHUSI MOJEKYISIPHO-KUHETUYECKON TEOPUU M MX OIBITHOE OOOCHOBAaHHE. BpOyHOBCKOE JBUKEHHUE.
Huddysus. Xapaktep IBHKEHUS U B3aUMOJICHCTBUS YaCTUIL BellecTBa. MOJIeIN CTPOSHUS Ta30B, KUAKOCTEH U TBEPABIX Tell
U OOBSICHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE OJTUX Mojeieid. Macca u pasMepsl Moliekyd. KoiudecTBo BeriecTna.
[ToctostnHas ABoranapo.

TerutoBoe paBHoBecue. Temneparypa u e€ usamepenue. [lkana remnepartyp Llenbcust.

Mogens uaeanbHOro raza. OCHOBHOE ypaBHEHUE MOJICKYISIPHO-KUHETUYECKON TEOPUH UJICaJIbHOTO raza. AOCOII0THAS
TeMIleparypa Kak Mepa CpeaHel KUHETUYECKOW SHEPIrUuM TEIUIOBOTO ABWKEHUA yacTull rasa. [llkana temneparyp KenbBuna.
I"a30oBble 3ak0HBI. YpaBHeHHe MeHeneeBa—Knaneiipona. 3akon JlansToHa. M30mpolieccsl B HACAIBHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe npecTaBieHrne n30MpoILecCOB: H30TEpMa, U30X0pa, n300apa.

TexHnueckue ycTpoicTBa 1 MPAaKTHUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTBA, (GoTOrpadrivt MOJIEKYJT OPTaHUYECKUX COCAMHEHHUIA.

OnbiTel 10 U y3UN KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO ABUKEHUSI.

Mogaens onbita LTepHa.

OnbIThI, I0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOICUCTBUS.

Mogens, WUTIOCTpUpPYIONIask IPUPOaY AaBICHUS I'a3a HA CTEHKHU COCY/a.

OnbIThI, WILTIOCTPUPYIOLINE YPABHEHUE COCTOSTHUSA HICAIBHOTO Ira3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl



Omnpenenenre Macchl BO3/IyXa B KIIACCHOM KOMHATe Ha OCHOBE U3MEPEHUI 00BbEMa KOMHATHI, 1aBJICHUS U TEMIIEPATYPhI
BO3/yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXY ITapaMeTpaMH COCTOSTHUS Pa3peKEHHOro rasa.

Tema 2. Ocnosblt mepmoouHamuku

Tepmogunamuyeckast cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJIUHAMMYECKOW CHCTEMbl M CIOCOOBI €€ H3MEHEHHS.
KonnuecTtBo Ttemnotrel M pabora. BHYyTpeHHsAs sHeprus OJHOATOMHOIO HAEaJbHOro rasza. Bunel Ttemonepenauu:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3TyUYEHUE. Y JIeNIbHAs TEMIOEMKOCTD BellecTBa. Koanu4uecTBO TEIIOTHI IPH TEIIonepeaye.

[lonsitue 06 agnadbarHoM npouecce. [lepBblil 3akoH TepMoaguHAMUKH. [I[pMeHeHne nepBoro 3akoHa TEPMOJAMHAMUKU K
u3onpoueccam. ['paduueckas uaTepnperanus padboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeruoBble MamuHbl. [IpuHUIUOB A€CTBUS TEIUIOBBIX MamMH. [IpeoOpa3zoBaHus >HEPrUM B TEIUIOBBIX MalIMHaX.
Koaddunment mnonesnoro neictBus temioBod mamwuHbl. [ukn KapHo u ero kodpduuueHT MoJe3HOTO JeHCTBUS.
DKOJIOTMYECKHE MPOOJIEMBI TETIOIHEPTETUKH.

TexHuueckue ycTpoicTBa U MPAKTHUYECKOE MPUMEHEHHE: IBUTATE]Ib BHYTPEHHETO CTOpaHus, OBITOBON XOJOIUIBHUK,
KOHJUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEN SHEPTUH Tella MPU COBEPUICHUU padOThI: BBUIET NPOOKH M3 OYTHUIKH MOJ IEUCTBUEM CHKATOTO
BO3JlyXa, HarpeBaHue 3pupa B JATyHHOU TpyOKe IMMyTEM TpeHUS (BUACOAEMOHCTPAIINS).

N3MeHeHne BHyTpEHHEN SHEpruu (TeMIiepaTypbl) Tela Ipy TeIuionepeiaye.

OmnbIT 0 aguabaTHOMY PAaCIIMPEHUIO BO3IyXa (OMBIT C BO3AYLUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3mepenne yaenpHON TEII0EMKOCTH.

Tema 3. Azpecammnibie cocmoanusa eeuyecmea. Pazoevie nepexoont

[Tapoo6pazoBanue u konaeHcamus. Vcnapenue u kurenue. AOCONIOTHAsS M OTHOCUTENbHAS BIAXKHOCTH BO3AyXa.
Hacerennsii nap. Y aenpHas TeIioTa napooopa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT 1aBJICHHUS.



Teépnoe Tteno. Kpucrammmueckue u amopdHbie Tela. AHU30TPONHS CBOWCTB KpUCTALIOB. JKHIKHE KPUCTAUIBI.
CoBpemenHble MaTepuaibl. [InaBienue u kpuctau3anus. Y aenbHast TeruioTa iasieHus. Cyoaumanus.
VYpaBHeHue TEII0BOTO OanaHca.

TexHudeckre YCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHE: TUTPOMETP M TMCUXPOMETP, KAIOPUMETP, TEXHOJOTHHU
MOJTYy4YE€HHUS COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBOJCTBa HACBIIICHHBIX APOB.

Kunenue npu noHMKEHHOM JTaBIICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBanus  IJIaBJIEHUSI KPUCTAJUIMUECKOTO BEIIEeCTBA.
JleMOHCTpanust KpuCTaJuIoB.

Yuenuueckuii sxecnepumenm, n1abopamopnule pabomuol

N3mepeHne OTHOCUTENBHON BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JiaekTpoaguHAMMKA

Tema 1. dnekmpocmamuxa

DneKkTpu3anus Tel. ODJNeKTpUYecKui 3apsan. JIBa Buaa >3JeKTpUYecKUX 3apsinoB. [IpOBOIHUKH, AMRIIEKTPUKU U
MOJTYNPOBOJHUKHU. 3aKOH COXPAHEHUS AIEKTPUUECKOTr0 3apsia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil 3ieKkTpuuecKuid 3apsa. DinekTpuyeckoe nosie. Hanpsk€HHOCTD
3JEKTPUYECKOTO MoJis. [I[puHIMN Cynepno3uiuu 3JeKTPUUECKUX MoJeH. JIMHMN HanpsKEHHOCTH AJIEKTPUYECKOTO TOJIA.

PabGora cun snekrpocratudeckoro mojs. llotennuan. PasHocTs mnoteHiuanoB. IIpOBOJHMKKM W JAMDJICKTPUKH B
AIEKTPOCTATUYECKOM ToJie. [usnexkTpuueckasi MpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DeKTpoEMKOCTh MIIOCKOTO KOHJIEHCATOPA. DHEPTHUs 3apsiKEHHOT0 KOHIEHCAaTopa.

TexHuueckue yCTpOﬁCTBa N IPAKTHYCCKOC MPHUMCHCHHUC: BJICKTPOCKOII, 3JICKTPOMETP, DJICKTPOCTATHYCCKAA 3allluTa,

3a3eMJICHHE JICKTPONPUOOPOB, KOHJAEHCATOP, KOMUPOBAILHBIN ammapar, CTPYWHBIN MPUHTED.
Jlemoncmpayuu



Y CTpOUCTBO U MPUHLIUIT JACUCTBUS DIEKTPOMETPA.

B3auMoericTBrEe HAEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpPOCTAaTUYECKAs 3a1IUTA.

JIMBIIEKTPUKU B 3JIEKTPOCTATUYECKOM T10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOMIAJW IUIACTHH, PACCTOSIHUS MEXIY HUMHU U
IUAIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DIIEKTPUYECKHM TOK. Y CJIIOBUS CYILIECTBOBaHUS JIEKTpUuueckoro Toka. Microunuku toka. Cuia toka. [locTOosIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 y4acTKa Lenu.

DJIEKTPUYECKOE CONPOTUBIICHHE. Y AECIbHOE CONPOTHBIEHUE BewlecTa. llocnenoBaTtenbHOe, NapaielbHOE,
CMEIIIaHHOE COCIMHEHNUE MPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [xoymns—Jleniia. MOUHOCTB AIEKTPUUYECKOTO TOKA.

DJNEKTPOJBHXKYIAss CUJIa U BHYTPEHHEE CONPOTHBJICHUE HCTOYHHMKA TOKA. 3akoH Oma sl MOJHOM (3aMKHYTOM)
3NeKTpuYecKou uenu. KopoTkoe 3aMbIKaHUeE.

DJNIEKTPOHHAsI TMPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb COMNPOTHUBIICHUS METANIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomympoBomuuku. CoOCTBEHHas ¥ TPUMECHAs MPOBOJAMMOCTh TOJYyNPOBOAHMKOB. CBoiicTBa P—N-mepexona.
[ToympoBOTHUKOBBIEC TIPUOOPHI.

DJIEKTPUYECKUN TOK B PaCTBOPAaX M paciuiaBax JIEKTPOJIUTOB. DIEKTPOIUTHYECKAS JUCCOUUALINS. DIEKTPOIU3.

DIIEKTPUYECKUN TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSATENBHBIN pa3psan. Monnus. [1nazma.



TexHuueckue yCTpOWCTBA W MPAKTHUYECKOE MPUMEHEHHUE: aMIepMeTp, BOJBTMETpP, PEOoCTaT, HWCTOYHUKU TOKa,
AIEKTPOHATPEBATENBHBIC MPUOOPHI, AIEKTPOOCBETUTEIBHBIC TPHOOPHI, TEPMOMETDP CONPOTHBIICHHS, BAaKyyMHBIN IHO/,
TEPMUCTOPHI 1 (OTOPE3UCTOPHI, TOTYPOBOJHUKOBEIN U0, TaThBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMIPSKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS UUIUHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI, IUJIOMIAU TIOMEPEYHOrO CEYCHHUS W
Marepuana.

CMmemnraHHOE COeTMHEHUE TTPOBOTHUKOB.

[IpsiMmoe wu3MepeHue dIEKTPOABMXKYIIEH cuiibl. KOpoTkoe 3amMblKaHWE TaJlbBaHUYECKOTO OJEMEHTAa U OlIEHKa
BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTH DIIEKTPOIIUTOB.

NckpoBoit pa3psa ¥ IpOBOJAUMOCTb BO3yXa.

OmHOCTOPOHHSISI MPOBOAMMOCTD JTNO/IA.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3yuenne cMemaHHOT0 COSTMHEHUS PE3UCTOPOB.

N3mepenune 3eKTpoABIKYIIEH CHITBI MCTOYHHUKA TOKA M €70 BHYTPEHHETO CONPOTHUBIICHUS.

Habmronenue amexTpoiusa.

MesknpeaMeTHbIE CBSI3H

N3yuenue kypca pusnku 6a30Boro ypoBHs B 10 Ki1acce OCyHIECTBISIETCS ¢ YIETOM COJIEPIKATEIBHBIX MEKIPEIMETHBIX
CBSI3CH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpadui U TEXHOJIOTHH.

Meoicnpeomemnovle nowsimusi, CBS3aHHBIC C HM3yUYCHWEM METOJOB HAyYHOTO TIO3HAHUWS: SIBJICHUC, HAYYHBIA (aKT,
runoTtesa, Gu3ndeckasi BEJIMUMHA, 3aKOH, TEOpHsl, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJIETMPOBAaHNE, MOJIEIb, N3MEPEHUE.

Mamemamuxa: pemieHne CUCTEMbl YpaBHEHUM, JTuHEWHas QyHKus, napadomna, runepOosa, ux rpadvki U CBOMCTBA,
TPUTOHOMETpUUECKHE (YHKIMHU: CUHYC, KOCHHYC, TaHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOEKIIMK HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.



buonoeus: mexanndeckoe ABUKEHUE B KUBOU mpupoje, nuddys3us, 0CMOC, TEIII000OMEH KUBBIX OPraHU3MOB (BHJIbI
TEIJIONEPEauH, TEMJIOBOE PABHOBECHE), JIEKTPUUYECKHE SIBICHHS B )KMBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAs MAacca, TEIJIOBBIE
CBOWCTBa TBEPABIX TEJ, >KUAKOCTEW W Ta30B, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJMTHYECKAs IHCCOLMALUA,
rajbBaHHKA.

I'eoepaghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHHE ABUKEHUN C MCIOJIb30BAHUEM MEXAHHU3MOB, YYET TPEHHUS B TE€XHUKE, MOJUIUITHUKH,
HCIIOJIb30BAaHUE 3aKOHA COXPAHEHMSI UMITYJbCa B TEXHUKE (pakeTa, BOJIOMET U JAPYTUE), ABUTATE]Ib BHYTPEHHETO CrOpaHus,
napoBasi TypOuHa, OBITOBOM XOJOIUIBHUK, KOHAUIIMOHED, TEXHOJIOTUU MOTYYEHHUSI COBPEMEHHBIX MAaT€pPUAIOB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allluTa, 3a3€MJICHUE IEKTPONPUOOPOB, KCEPOKC, CTPYHUHBIM
MIPUHTED, ANEKTPOHArpEeBaTEIbHbIE TPUOOPHIL, ANEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBAHUKA.

11 KITACC

Pa3znen 4. DiaeKkTpoaAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpoMazHUMHAA UHOYKUUA

ITocTrosiHHBIE MarHUTHI. B3anMoaelCTBHE NOCTOSHHBIX MAarHUTOB. MaruuTtHoe mnosie. BEKTOp MarHUTHON WHIYKLHH.
[IpyHIMI Cynepro3UIMM MarHUTHBIX Noseu. JImHnn MarHuTHOW MHAYKUMHM. KapThHa JTWHAM MAarHUTHOM WHAYKUWWA TOJIS
MOCTOSIHHBIX MarHuTOB.

MarnuTHoe noJjie MpoBOJIHKUKA ¢ TOKOM. KapTruHa MTMHUN MHIYKIUA MarHUTHOTO MOJIS JUIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOT'O IMPOBOJIHHKA, KaTYIIKH C TOKOM. OnbIT OpcTrena. BzaumoaeiicTBue npoOBOJHUKOB ¢ TOKOM.

Cuna Amrmiepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna JlopeHnua, e€ MOyJib ¥ HalpaBiieHHe. JBI>KeHHE 3apsKEHHOM YacTUIIbl B OJJHOPOAHOM MarHMTHOM noJje. Pabora
cuiibl JIopeHua.

SIBneHue 3MEeKTPOMArHUTHON MHAYKIMH. [I0TOK BEKTOpa MarHUTHOM MHIAYKUUU. DJIEKTPOABMKYIIAS CHUJIA MHIAYKLUU.
3aKoH 3JIeKTpoMarHuTHoM nHaykuuu dapanes.



BuxpeBoe snekrpuueckoe mnojie. INEKTPOABIKYIIAs CHIIA UHAYKIWU B TIPOBOJHUKE, ABMKYIIEMCSA MOCTYNATENbHO B
OJTHOPOJAHOM MAarHUTHOM ITOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAMOMHAYKIMHU. DJIEKTPOIBUKYIAsI CUJIA CAMOUHIYKIIHAH.

DHeprusi MarHUTHOTO IO KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHuyeckre yCTpoMCTBa M NMPAKTUYECKOE TPUMEHEHHE: IOCTOSHHBIE MAaTHUTHI, dJIEKTPOMATHUTHI, JJIEKTPOBUIATEb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTUL, UHAYKIIMOHHAS I€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM ITOJIEM.

JInHMK MHIYKIIUY MarHUTHOTO TTOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBNIeHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTb JIEKTPOABUKYILEN CUIIBI MHAYKIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO ITOTOKA.

SIBrIeHME CAaMOMHIYKIIUU.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3ydeHne MarHuTHOTO MOJIS KaTYIIKU C TOKOM.

Hccnenoanne AeCTBUS IOCTOSIHHOTO MarHWTa HA PAMKy C TOKOM.

Hccnenosanue sSBIECHUS JIEKTPOMArHUTHON UHIAYKIIAH.

Pa3gea 5. Kosed0anus u BOJITHBI
Tema 1. Mexanuueckue u 31eKMpPOMACHUNIHbIE KOEOAHUS



Koneb6arenbnas cucrema. CBoOoaHBIE MexaHMYeckue koisiebaHus. ['apmonumdeckue kosebanus. Ilepuon, yacroTa,
amMIuTyna u ¢asa konedanuid. [IpykxuHABIA MasSTHUK. MaTeMaTHdecKuil MasTHUK. Y paBHEHUE TAPMOHUYECKUX KOJICOaHU.
[IpeBpaiiienrie 3HEPTUM PU TAPMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbupiit  koHTYp. CBOOOIHBIE H3JIEKTPOMArHUTHBIE KOJEOAHUS B HACATBHOM KO0J1eOaTeTbHOM KOHTYpE.
AHanorus MexJ1y MEXaHUYECKUMH U 3JIEKTPOMarHUTHbIMU KoJiebaHusiMu. @opmyna ToMmcoHa. 3aKOH COXpaHEHUS! SHEPTUU B
UJIeaTbHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBienne o0 3aTyxarouux KojieOaHWsX. BbIHy»XJIeHHbIe MexaHudyeckue KoJsieOanus. Pezonanc. BreiHyXIeHHBIC
AJIEKTPOMArHUTHHIE KOJIeOaHuUsI.

[Tepemennsiil Tok. CHHYCOUIaNIbHBIN TEPEMEHHBIN TOK. MOIIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYTHOE U JEUCTBYIONIEE
3HAYEHUE CUJIbI TOKA U HAIIPSIAKEHUS.

Tpanchopmarop. IlpousBojacTBo, mepeaadya U MOTPEOICHUE DIACKTPUUECKON SHEPrUU. DKOJOTHUECKHUE PUCKU TMPU
MIPOU3BOJICTBE AMEKTpoIHEprun. KynbTypa ncrnoap30BaHus SJIEKTPOIHEPTHUHU B MOBCETHEBHOMN KU3HMU.

TexHu4yeckre yCTpPOMCTBA W MPAKTUUYECKOE MPUMEHEHHUE: JJICKTPUUYECKHU 3BOHOK, T€HEpaTop MEPEMEHHOI0 TOKa,
JIMHUHM 3JIEKTpoIepeaay.

Jlemoncmpayuu

Uccnenosanue napameTpoB KojieOaTeIbHON CUCTEMBI (TIPYKUHHBIN I MAaTEMaTUUECKUN MAsITHUK).

HaOnronenue 3aryxaromumx KojieOaHui.

HccnenoBanune CBOMCTB BBIHYKICHHBIX KOJICOAHHMIA.

Habmronenue pe3onaHca.

CBOOOTHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuwimorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSKEHUST OT BPEMEHHM ) JIJIs DJIEKTPOMArHUTHBIX KOJIeOaHUMH.

Pe3onaHc npu mocsiaeaoBaTeIbHOM COSAMHEHUN PE3UCTOPA, KATYIIKH WHIYKTUBHOCTUA U KOHACHCATOPA.

Mopenb TUHUYU AIEKTPONEpEaauH.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

HccnegoBanue 3aBUCUMOCTH NIEPHO/IA MaJIbIX KOJI€OaHUM Ipy3a Ha HUTHU OT JIJIMHBI HUTU U MAcCChl rpy3a.

HccnenoBanne neEpeEMEHHOro TOKa B LMK U3 MTOCIEA0BATEIBHO COEAMHEHHBIX KOHAEHCATOPA, KATYIIKHA U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmMpoMaAzZHUNHbLE 60IHbL

MexaHudeckue BOJIHBI, yclioBUA pacnpocTpaneHus. Ilepumon. CKOpocTh pacnpOCTpaHEHHsT W JJIMHA BOJIHBIL.
[Tonepeunblie ¥ mpoAoabHbIE BOJHBL. MHTephepeHunsa n qudpakiuns MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJEeKTPOMarHUTHBIE BOJIHBL. Y CJIOBUS U3IyUEHMsI 3JEKTPOMAarHUTHBIX BOJIH. B3aumHas opuenranus Bekropos E, B, V B
AJIEKTPOMAarHuTHOW BoJHE. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPAa)KEHUE, NPEIOMIICHHE, MOJspu3auus, Iudpaxuus,
uHTeppepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTpOMAarHUTHBIX BOJH. [[puMeHEeHNEe 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpyuHIMIIBI pagUOCBA3H U TeNEBUACHUA. Paguookanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbl.

TexHnueckre ycTpoicTBa U MPaKTUIECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBas IMarHOCTHKA B
TEXHUKE U MEULMHE, paiap, paIuONpUEMHHUK, TEIEBU30p, aHTEeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmtomnieecs Te10 Kak UCTOUYHUK 3BYKa.

HabGnronenue otpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepenunn u qudppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmoienue cBsi3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTYAON U 4aCTOTOM KOJIEOaHU.

HccnenoBanne CBOWCTB 3JEKTPOMArHMTHBIX BOJIH: OTpa)KeHHeE, MpeIoOMJICHHEe, NoJspusainus, audpakuus,
uHTEephEpEeHIIHS.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonuHeEHOE pacnpoCTpaHEHHWE CBETa B OJHOPOAHOW cpene. Jlyd ceera. ToueuHblin
VCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI OTpaykeHus cBeTa. [locTpoeHne n300paxeHuil B JIOCKOM 3epKaje.



[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIM TMOKa3aTenb mpenomiieHusd. [lonHoe BHyTpeHHee
otpaxeHnue. [IpenenpHplil yro NoJHOTO BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

Cobuparoniye u paccerBaroniye JMH3bl. ToHKas auH3a. MOKYCHOE pPACCTOSTHUE M ONTHYECKas CHiia TOHKOW JIMH3BI.
[TocTpoenue n300pakeHH B COOMpAIOIIUX M pacCEeMBAIONIMX JUH3aX. DopMylia TOHKOW JIMH3BL. YBEIUYEHHUE, J1aBaeMoe
JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass onrtuka. MuTepdpepenius ceta. KorepeHTHble HCTOYHUKH. YCIOBHS HaOMIOACHUS MaKCUMyMOB H
MUHUMYMOB B UHTEP()EPEHIIUMOHHON KapTUHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuust cBera. Ju@pakuuoHHas pemérka. YciaoBUe HAOMIOJEHUS TIJIaBHBIX MAaKCHUMyMOB NIpU TaJIeHUU
MOHOXPOMaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuueckue yCTpoCTBA M MNPAKTUUYECKOE IPUMEHEHHE: OYKH, Jyna, (oToammapar, MpOEKIMOHHBIM amnmapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIUOHHAS PEIIETKA, TIOISIPOU.

Jlemoncmpayuu

[IpsiMonuHeHOE pacpoCcTpaHEeHUE, OTPAKEHHUE U MTpesioMiieHue cBeTa. OnTuiyeckue mprudopshl.

[lonHoE BHyTpeHHEE OTpakeHUE. Mozieslb CBETOBOAA.

HccnenoBanue CBOMCTB H300paKEHUH B JTMH3AX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

Habmronerune natepdepeHIIny cBeTa.

Habnronenue nudpakiuu ceera.

HaOmnronenue nucnepcuu cBera.

[Tomy4yeHue cuekTpa ¢ MOMOLIBIO TPU3MBI.

[Tomydyenue cnekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.

HaGnronenue nossipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



W3mepenue nokaszaTesis MpeIoMIICHUS CTEKIA.
HccnenoBaHue CBOMCTB U300paKEHUI B JTMH3AX.
Ha6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNUAIbHON TEOPHH OTHOCHUTEIBLHOCTH
['panunbl TPUMEHMMOCTH  KJIACCHMYECKOM MeXxaHuKu. [locTymaTel cnenwanbHOW TEOpPUU
MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETA B BAKyyMe, IIPUHIUIT OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTENTBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAIICHUE JIJTUHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJIbCOM PEISITABUCTCKON YaCTULBI. DHEPIHUs ITOKOS.

Paznen 7. KBanToBasi pusmnka
Tema 1. Inemenmol KBAHMOBOU ONMUKU
®otonbl. opmyna [lnanka cBa3u 3HEpruu GOTOHA € €ro YaCTOTON. DHEPTUs U UMITYJIbC (POTOHA.

OTHOCUTCIBHOCTH.

OtkpeiTe u uccienoBanue ¢porodpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbl Gorodddexra. YpaBHeHHe DUHIITEITHA

st pororddexra. «Kpacnas rpanuray Goroaddexra.
JlaBnenue ceera. OnbiTol 1. H. JIeGenera.
XUMHYECKOE JICHCTBUE CBETA.

TexHuueckue ycTpoiicTBa M MPaKTHUYECKOE MpUMEHEHUe: (PoTo31eMenT, (POTOIaTUUK, COJIHEUHAs: OaTapesi, CBETOIUO/.

Jlemoncmpayuu

®otor(h(HeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTHHOM.
UccnenoBanue 3akoHOB BHeMTHETo poTodddekra.
CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. OnbiTel Pesepdopaa no paccesnuro o -yactul. [lnanerapnas mozenb atoma. [loctymnarsl
bopa. U3znydyenune u nornomenre GOTOHOB MpH MEPEXOAC aToMa ¢ OJHOTO YPOBHS DHEPTHUU HA APYrod. Buasl crekTpos.
CrekTp ypoBHEH 3HEPTUM aTOMa BOJAOPO/A.

BosnnoBekle cBoiicTBa yacTull. BonnHsl ne bpoiina. KopnyckyIspHO-BOIHOBOW yaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuyeckre yCTpOWCTBAa M MPAKTHUYECKOE NMPUMEHEHUE: CHEKTPAIbHBIM aHaiu3 (CHEKTPOCKOM), Jia3ep, KBAHTOBBIN
KOMITBIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue mMHENYaThIX CIIEKTPOB U3ITyUYCHUS.

Jlazep.

Yuenuueckuii sxecnepumenm, 1abopamophule pabomuwl

Habmronenune nuHEHYATOTO CIIEKTpA.

Tema 3. Amomnoe a0po

OKCIEePUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpoeHHs siapa. OTKpbiTHE paguoakTUBHOCTU. OmbiThl Pesepdopna mo
OTPENICJICHUIO COCTaBa paJUOaKTUBHOro u3iydeHus. CBoiictBa anbda-, Oera-, ramMma-usnydeHus. BrusiHue
PaJIHOAKTUBHOCTH HA )KUBBIE OPTraHU3MBI.

OtkpeiTHE TpOoTOHA W HelTpoHa. Hyknonnas monens siapa [eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4HCIO
anapa. M3oromsl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['amma-uznyuenue. 3aKOH pauOaKTUBHOIO pacnajia.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepHbie cuibl. JledexT maccel sapa.

SAnepHble peakunu. Jlenenue u CUHTE3 €.

Anepnsiii peakTop. TepMosiaepHbIii cunaTe3. [IpoOaeMbl 1 TepCIeKTUBHI SAASPHON YHEPTETHKU. DKOJIOTHUSCKUE ACIICKThI
AIEPHON SHEPIETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.



MeTo bl HaOMIOAEHNS U PETUCTPALIMM FIEMEHTAPHBIX YaCTHULL.
OyHaamMeHTanbHbIe B3auMOeiCcTBI. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: HO3UMETP, Kamepa BuibcoHa, sSiAepHBIA PEAaKTOp, aTOMHAS
o6omoOa.

Jlemoncmpayuu

CuéTunK NOHU3HUPYIOLIUX YACTHULL.

Yuenuueckuu skcnepumenm, nabopamopnvie pabomuol
HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

Paszpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BuTUs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMMUH.

Bup 38€3nH0r0 HeOa. Co3Be3us, IpKUE 3BE3/bI, INIAHETHI, UX BUJMMOE JIBHKCHUE.

ConHeuHas cucrtema.

Connue. ConHeuyHass akTUBHOCTh. Mctounwk sHeprun ConHua W 3BE34. 3BE3Abl, UX OCHOBHBIE XapaKTEPHUCTHKH.
JluarpamMma «CHEKTpaJibHbId KJIACC — CBETUMOCTBHY». 3BE3/IbI TJABHOW MOCIEAOBATEILHOCTUH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» U1 3BE3]] TJIAaBHOM TMOCJEeN0BaTeIbHOCTH. BHyTpeHHee ctpoeHue 3BE37. COBpEeMEHHBIE MPEACTABICHUS O
MIPOUCXOKIECHUH U 3BoJIIoIIMK COJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

Muieunsiii [TyTs — Hama I'anaktuka. [Tonoxxkenue u apuxenne ConnHia B ['anaktuke. Tunsl rajaktuk. PaguoraaakTuku
1 KBazapbl. YEpHBIE OBIPHI B A/Ipax TAIAKTHUK.

Bcenennas. Pacummpenue Beenennoit. 3akon Xa66isa. Pa3zoeranue ranaktuk. Teopust bonbiioro B3psiBa. PennkroBoe
W3JTy4eHHUe.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaGnronenust HeBOOpY>KEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUM JIJIS1 OTPEIEICHUS TTOJI0KESHHUS
HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3/iMss CeBEpHOro MOJyIIapus U IpKUe 3BE3/IBI.



Habmronenus B reneckon Jlynsl, maner, Miaeynoro [lyTu.

O06o01mariiee NOBTOpPeHUE

Ponb ¢usnku um acTpoOHOMHUU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COIMAIIbLHON U 3THYECKON cepax AesITeTbHOCTH
YeJIOBEeKa, POJb U MECTO (PU3MKU U aCTPOHOMHHM B COBPEMEHHOW HAy4YHOU KapTHUHE MHpa, POjb (PU3MYECKON Teopuu B
dbopMHUpPOBaHUM TPEACTABICHUNA O (HU3MUYECKON KapTUHE MHUpa, MECTO (PU3NYECKOM KapTHUHBI MHUpa B OOLIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kitacce oCymecTBIsSIETCS ¢ YYETOM COAEPKATEIbHBIX MEXITPEIMETHBIX
CBsI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meowcnpeomemuvie nouwamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOTO IIO3HAHMS: SIBJIEHWE, HAy4yHBIN (akT,
rUNoTe3a, pu3nyeckasi BeJIMUMHA, 3aKOH, TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHre CUCTEMbI YPaBHEHUI, TPUTOHOMETPUUYECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HX IPOEKIMM HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIMHA, MPU3HAKK NMOJIOOUS TPEYroJIbHUKOB, OIpENEiIeHHE IUIOIAIU IJIOCKUX (QUryp H
o0BbEMa Te.

buonocus: snexTpuyeckue SIBICHHUS B JKMBOW NPHUPOJE, KOJIeOATEIbHBIE IBMXKCHHS B JKMBOW MPUPOJE, ONTUUYECKUE
SABJIEHUS B JKMBOM NPUPOJE, AEUCTBUE paIdalli HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOE€HHUE aTOMOB U MOJEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl O00pa30BaHUS
KPUCTAJUIMYECKON PEIETKH, CIIEKTPAJIbHBIN aHAJIN3S.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3E€MIIM, 3aJIEKU MAarHUTHBIX pyl, (OTOCHEMKA 3eMHOW MOBEPXHOCTH, MpeaCKa3aHUe
3EMJIETPSACEHUM.

Texnonozus: TAHUM DIIEKTPOIIEpEIad, TEHEPATOP MEPEMEHHOTO TOKA, dJIEKTPOJBUIaTelb, MHAYKIMOHHAS 1€Yb, paaap,
panuonpuéMHUK, TEJNEeBU30p, aHTEeHHA, TenedoH, CBY-meyb, MPOEKIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oatapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA TIPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenne ydyeOHOro npenmera «Pu3nka» Ha ypOBHE cpeaHero ooOmiero oodpazoBaHusi (0a30BBI ypOBEHB) JTOKHO
o0ecIeunTh JOCTIKEHNE CICAYIOMNX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS Yy4eOHOro mpeaMera «P@u3nKay IOHKHBI OTPa)KaTh FOTOBHOCTh U CIIOCOOHOCTh
oOyyJarommxcsi PyKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JUMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALMM, MO3UTUBHBIX BHYTPEHHUX YOEXKIAECHWH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LIEHHOCTSIM POCCHICKOTO
oOuiecTBa, paclIMpeHUE XU3HEHHOTO ONbITa M ONbITAa JAEITEIbHOCTH B MPOLECCE peal3allid OCHOBHBIX HaIpaBlICHUI
BOCIIMTATEIBHOMN JAESATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KaaHCKOr0 BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MIMU O0Yy4YarolIerocsi Kak aKTMBHOIO M OTBETCTBEHHOI'O YJIEHA POCCUHCKOIO
00111eCTBa;

NPUHATHE TPATULIUOHHBIX O0LIEUETIOBEUECKUX TYMAaHUCTUYECKUX U JIEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEpECcaxX Ipa)kJIaHCKOT0 00IEeCTBa, yYaCTBOBATh B CAMOYIIPABICHUH
B 00pa3oBaTeIbHON OpraHU3allNH;

YMEHHE B3aUMO/JICHCTBOBATH C COLIMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAUCHHUEM;

TOTOBHOCTb K TYMaHUTApHOM Y BOJIOHTEPCKOM ACATEIBHOCTH;

2) MATPHOTHYECKOTO0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaKIAHCKOW UJIEHTUYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM POCCHUICKUX YUEHBIX B 00JaCTH (PU3UKH U
TEXHHUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS



cOPMHUPOBAHHOCTH HPABCTBCHHOTO CO3HAHUS, STHUCCKOTO TIOBEICHUS;

CIOCOOHOCTD OIEHHBATH CUTYAIMIO M MPHHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH, B TOM YHCJIC B ACATEIbHOCTH YUEHOTO;

OCO3HaHHUE JTMYHOTO BKJIa/a B IOCTPOCHHUE YCTONYHUBOIO Oy IyIIIero;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

3CTETUYECKOE OTHOIICHUE K MUY, BKJIFOYAsl 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYINEro (U3NIECKON HayKe;

5) Tpy10BOr0 BOCIIUTAHHUS:

HHTEPEC K pa3audHbIM chepaM mpodeCCHOHAIBHON ACITEILHOCTH, B TOM YHCIIE CBA3aHHBIM C (DHU3UKOM M TEXHUKOM,
yYMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOP OYIyIIeH MPodeCCHr U pealn30BbIBATh COOCTBEHHBIC KM3HCHHBIC TUIAHBI;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHMIO M CAMOOOPA30BaHUIO B 00JaCTH (DU3HUKH Ha MPOTSKCHUN BCCH KU3HHU;

6) IKOJIOrHYeCKOr0 BOCIIMTAHUS:

cOPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, OCO3HAHKE TJI00AIBHOTO XapaKTepa dKOJOTHYSCKUX MPoOIeM;

IUTAHUPOBAHKE M OCYIICCTBICHHUE ICHCTBHMI B OKPYJKAIOIIEH Cpejie Ha OCHOBE 3HAHUS ICNIell YCTOMYMBOIO Pa3BHTHUS
YEJIOBEUCCTBA;

pacuIMpeHune OmbITa ASATSILHOCTH SKOJIOTHYSCKON HAMPABICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUHN TI0 (DU3UKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (PH3UUECKOI HAYKH,

OCO3HAHME IIEHHOCTU HAYYHOMW JIESATEILHOCTH, TOTOBHOCTh B MPOIIECCe U3ydeHUsS (PU3UKH OCYIIECTBIIATH MMPOSKTHYIO H
HCCIIEI0OBATEIILCKYIO IEATEIIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBIE YUeOHbIE JeiiCTBHUS

ba3oBble Jilornueckue aeiicTBUA:
CaMOCTOSTENILHO (OPMYITHPOBATH U aKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPHUBATh €€ BCECTOPOHHE;
ONPEAETATH LEMU AEATEIBbHOCTH, 3a1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTHUKECHUS,



BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B paCCMaTPUBACMBIX (DM3HUECKUX SBJICHHUSIX;

pa3pabaTheiBaTh IJIaH pEHICHUS MPOOJEeMbl ¢ Y4€TOM aHajiu3a HWMEIONMIUXCS MaTepUalbHBIX M HEMaTepUabHBIX
PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIbTATOB IIEJSIM, OIICHUBATH PUCKH MOCIICIACTBHUIM
TCSTEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJHATH PabOTy B YCIOBUSAX PEabHOTO, BUPTYATbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH JKU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KJIIOYEBBIMU MOHITUAMU U METOJIaMU (PU3NYECKON HAYKU;

BJIQJICTh HaBBIKAMHU Y4EOHO-HCCIIENOBATEIHCKOW M MPOEKTHOM JEATEILHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIILHOMY ITOMCKY METOJIOB PEIICHHs 3a7a4 (PU3NUECKOTO COACpKAHUS, TPUMEHEHHUIO Pa3TUIHBIX
METO/IOB ITO3HAHWS;

BJIQJICTh BHJIAMH JCSITCIBHOCTH T10 MOJTYYEHHIO HOBOTO 3HAHMS, €TI0 HHTEPIIPETAIINH, TPEOOPa30BaHUIO0 U TPUMEHEHHUIO
B Pa3NIMYHBIX YUYEOHBIX CUTYAIIHSIX, B TOM YHCIIE TIPU CO3/IaHUU YIEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATh MTPUYMHHO-CJICICTBEHHBIC CBS3U M aKTyaJU3UPOBAThH 3aj7ady, BBIIBUTATh THIOTE3y €€ pelieHus, HaXOIUTh
apTyMEHTHI JIJIS JIOKa3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh TApaMeTPhl K KPUTEPUHN PEIIICHHUS,

aHAJIM3UPOBAaTh TOJYYCHHBIE B XOJI€ PEIICHUS 3aJayd PE3yJbTaThl, KPUTHYCCKH OIICHUBATH WX JOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIIOBHSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3aJla4yd B OOpa30BATEIBHON JEATEIHHOCTH, B TOM YHCJIEC MPU H3yUYCHUU
bu3uKy;

JaBaTh OIICHKY HOBBIM CHTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh IEPCHOCHUTH 3HAHUS TI0 (PU3UKE B IPAKTUICCKYIO 00JIaCTh KU3HEICATCILHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC UJIEH, PEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 3a7a4H, TOYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

Pabora ¢ undopmanmeii:



BIQJICTh HABBIKAMHU TOJYy4YCeHUs HHDOpManuu (QHU3MUECKOTO COJEp)KaHUS W3 HWCTOYHMKOB pa3HBIX THIIOB,
CaMOCTOSITENIEHO OCYIIECTBIIATh IOMCK, aHAJIM3, CUCTEMATH3AIMI0 W HHTEPIPETAINi0 MH()OPMAIMKA Pa3IUYHBIX BUIOB H
(dhopm mpeacTaBICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(OpMAITUH;

UCIIOJIb30BaTh CpEACTBA HWH(POPMALMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B pEIICHUH KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX W OPTaHHW3AIlMOHHBIX 3a7ad C COOJIIOJIEHUEM TpeOOBaHW 3PrOHOMHKH, TEXHHKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOepEKCHHS, TPABOBBIX U ATHUSCKUX HOPM, HOpM HH(OPMAIMOHHOW 0€30ITaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO COJICPIKAHUS B Pa3IMIHBIX (popmaTax ¢ yuéTOM Ha3HAuYCHUS WHPOPMAIMH U ICICBOH
ayJUTOPUH, BRIOMpAst ONTUMAIILHYIO POpMyY MTPEICTABICHUS W BU3yaln3alliy.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBIC Y4eOHbIE JeHCTBUSA:

OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOH ACSITEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOHQIUKTHBIX CUTYallMi U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIB30BAHUEM SA3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOTHI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEUCTBHUI C YYETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH Ka)KJOro 4jieHa
KOJUIEKTHUBA;

IIPUHAMATh LEJIM COBMECTHOU IEATENIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH IEHUCTBUA IO €€ JNOCTHIKEHHIO:
COCTaBIISITh IUIaH JEHCTBUM, pacmpenensiTb pojid ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIaThb pe3yJbTaThl COBMECTHOM
paboTHI;

OLICHMBATh KaueCTBO CBOEr0 BKJIa/Jla M KaXJOr0 ydyaCTHHKAa KOMaHAbl B OOMIMI pe3yiapTaT MO pa3pabOTaHHBIM
KpUTEPUSIM;

IIpeUIaraTb HOBBIE IPOEKTHI, OLIEHUBATH UJEH C ITO3ULMH HOBU3HBI, OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATErMYECKOE TNOBEACHHWE B pPA3IMYHBIX CHUTYAlUSAX, IPOSBIATb TBOPYECTBO H
BOOOpakeHUe, ObITh NHUIIUATUBHBIM.



PeryisiTHBHBIC YHHBeEpPCAJbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanms:
CaMOCTOSITENIFHO OCYIIECTBIIATh IMO3HABATEIBHYIO JEATEIBHOCTh B 007acTH (UM3MKH M aCTPOHOMHUH, BBISBIATH
po0JIeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJaUH;
CaMOCTOATENIBHO COCTABJIATh IIJIAaH PEUICHUS PAacUYECTHBIX M KAa4ECTBEHHBIX 3aJad, IUIAH BBIOJIHEHUS NPAKTHYECKON
paboThI ¢ Y4ETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHHUI;
JABATh OLICHKY HOBBIM CHUTYaLlHsIM;
pacIMpATh paMKH Y4EOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEIIOYTECHHUI;
JieJ1aTh OCO3HAaHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a PELICHHUE;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO 3pyIULHMH B 00JacTH (DU3UKHU, MOCTOSHHO TMOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAJIBbHBIN HHTEJJIEKT:
JaBaTh OLICHKY HOBBIM CHUTYallMsiIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEIISIM;
BJIJICTh HABbIKAMHU MMO3HABATENbHOU PeIEKCUN KaK OCO3HAHUS COBEPIIAEMbIX IEUCTBUI U MBICTUTENBHBIX MPOLIECCOB,
MX PE3YJbTAaTOB U OCHOBAHMIA;
MCIOJIb30BaTh NPUEMBI pe(hIeKCUU ISl OLEHKU CUTYallud, BEIOOpa BEPHOTO PELLICHUS;
YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PEILEHHUS 10 UX CHUKEHMUIO;
IIPUHAMATh MOTUBBI M apPIYMEHTBI IPYTUX IIPU aHAIIM3E PE3yJIbTATOB ACATEIBHOCTH;
MPUHUMATh ce0sl, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;
IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU AHAJIM3€E PE3YJIbTATOB ACATEIbHOCTH;
pHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.
B npouecce noctuxkeHus! TMYHOCTHBIX Pe3yJIbTaTOB OCBOCHMS MPOTpaMMbl MO (PU3UKE Uil YPOBHS CPEIHEr0 OOIEero
oOpa3oBaHMsl y 00y4aroLUMXCs COBEPIIEHCTBYETCS YMOLIMOHAJIbHBIN HHTEUIEKT, IPEANOoJIaralomuil cCOpMUPOBAHHOCTD:



CaMOCO3HaHHUA, BKJIIOYAIOIIETO CIHOCOOHOCTh IOHHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHME, BUAETHh HalpaBlICHUS
pa3BUTHSL COOCTBEHHOM SMOIIMOHANBHOM cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUs, BKIIOUYAOIIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHHE,
CIIOCOOHOCTB aJJallTUPOBATHCS K YMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSABIIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHBAlLIMM, BKJIIOYAIOLIEH CTPEMJICHHUE K JTOCTHKEHUIO LIEIU U YCIEXy, ONTUMHU3M, WHUIUATHUBHOCTD,
YMEHHE JIEUCTBOBATh UCXOS U3 CBOUX BO3MOXKHOCTEH;

SMIIATUHU, BKJIIOYAIONIEH CHOOCOOHOCTh TOHMMAaTh 3MOLMOHAJIBHOE COCTOSIHUE JPYrHMX, YYUTHIBaTh €ro Ipu
OCYILIECTBIEHUH OOILEHNUS, CHOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTpauBaTh OTHOIIECHUS C JPYTMMM JIFOJbMH, 3a00THUThCH,
NPOSIBIISATH UHTEPEC U pa3peliaTbh KOHPIUKTHI.

NHNPEAMETHBIE PE3YJIBTATHI

K xoHiy oOyuenust B 10 kiaacce npeameTHbie pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD
y 00y4Jaromuxcs YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJjib U MecTO (pu3uku B (POPMUPOBAHMH COBPEMEHHON HAy4YHON KapTHHBI MUpa, B
Pa3BUTUU COBPEMEHHOU TEXHUKHU U TEXHOJIOTUN, B IPAKTUYECKOMN AEATEIbHOCTH JIFOAEH;

YUHUTHIBATh TPAHUIIBI TPUMEHEHUSI U3YUYEHHBIX (U3MUECKUX MOJENEH: MaTepuagbHas TOYKa, MHEpUUaIbHas CUCTEMa
oTcu€Ta, aOCOJIOTHO TBEPIOE TEJO, UJICAbHBIA Tra3, MOJCIU CTPOCHMS Ta30B, KUJIKOCTEH W TBEPHABIX T, TOUCUHBIN
AIEKTPUUECKUH 3apsij] NPy PEIICHUH PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (U3NYECKUE SABJICHUS (IPOLECChl) U OOBSICHATH MX Ha OCHOBE 3aKOHOB MEXAaHHMKH, MOJIEKYJSIPHO-
KMHETUYECKOW TEOpPHHM CTPOECHMS BELIECTBA M 3JIEKTPOJAMHAMHUKHA: PABHOMEPHOE W PABHOYCKOPEHHOE NPSIMOJIUHENHOE
JBUKEHUE, CBOOOJHOE MaJIeHHE Tell, IBMXKEHHE MO OKPYKHOCTH, MHEPLIMS, B3aUMOJIEHCTBUE Ted, Iu]Py3usi, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE JKUIKOCTEH M TBEPIABIX Tell, U3MEHEHHE 00bEMa TeN MpU HArpeBaHuUU (OXJIAXKACHHH), TEIUIOBOE
paBHOBECHE, HCIAPEHNE, KOHICHC AN, IUIaBICHUE, KPUCTAIIM3alKs, KUIIEHHE, BIAXKHOCTh BO3/yXa, MIOBBIIIIEHUE JABICHUS



rasa Ipu €ro Harpe€BaHUU B 3aKPBITOM COCYZE, CBS3b MEXAY IapaMEeTpaMU COCTOSTHUS ra3a B U30IPOLIECCax, ANEKTPU3ALIMS
T€J, B3aUMOJECHCTBUE 3apsI0B;

OTHCHIBATh MEXaHNYECKOE JBUKECHHE, UCMOJB3YS (DU3HUECKUE BETUYMHBI: KOOPJUHATA, MTyTh, IEPEMEIIEHUE, CKOPOCTb,
YCKOpEHHUE, Macca Tella, Cuja, UMITYJIbC Tejla, KUHETUYECKash dHEprus, MOTEHLMAJIbHAs SHEprus, MeXaHuuyeckas padora,
MEXAHUYECKasi MOIIHOCTh; IPU ONHMCAHWU MPABUIBHO TPAKTOBaTh (PU3MUECKUNA CMBICH HCHOJIb3YEMbIX BEIMYMH, HUX
0003HaUYEHHUS U €AMHULIBI, HAXOIUTH (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

ONKCHIBATh U3YUYEHHBIE TEIUIOBBIE CBOWCTBA TEJ M TEIUIOBBIC SIBJICHUS, UCIONb3YS (PU3NUYECKHE BEITUYHMHBI: J1aBICHUE
ra3za, TEeMIeEpaTypa, CPEeIHsAs] KUHETHYECKash SHEPrusi XaOTHYECKOIO JBMXKEHHS MOJEKYJ, CPEIHEKBaApaTHYHAas CKOPOCThb
MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS BHeprus, paboTa rasza, KOIPQPUIUEHT IOJE3HOTO IACHCTBHUS TEIIOBOTO
JABUTATENs; MPU ONUCAHUM TPABUIBHO TPAKTOBAaTh (U3WYECKUH CMBICH HCIHOJB3YEMBIX BEIMYMH, UX OOO3HAUEHUS U
€AMHUIIBI, HAXOUTh (DOPMYJIbL, CBSI3bIBAIOIINE JAaHHYIO (PM3HYECKYIO BEIUUYHUHY C IPYTUMH BEJIMYMHAM;

ONMKCHIBATh HW3YYEHHBIE JJIEKTPUUECKHE CBOMCTBA BEUIECTBA M JIIEKTPUUECKHUE SABJICHHS (TIPOLECCHI), HCIOJIb3YS
(¢u3nYecKue BEIMYUHBI: JJIEKTPUUECKUI 3apsll, AJIEKTPUYECKOE T0Jie, HANPSKEHHOCTh MO, NOTEHLMAN, Pa3HOCTh
NOTEHLMAJIOB; NPU OMNKUCAHUU TMPABUWIBHO TPAKTOBaTh (DU3MUECKUN CMBICI HCIOJB3YEMbIX BEJIMYHMH, UX O0O3HAUEHUS U
€/IMHULIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUMHY C IPYTUMU BEIUYMHAMY;

aHAIU3UPOBaTh (PU3UUECKUE MPOLIECCHl U SABJICHUS, UCHOJb3Ysd (PU3MUECKHE 3aKOHbI U MPUHIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u 11l 3akonsl HptoTOHA, 3aKOH COXpaHEHUsSI MEXAHUUYECKOW 3HEPTUH, 3aKOH COXPAHEHMS UMITYJIbCA, IPUHLIUIL
CYNEpIIO3ULIMA CWJI, IPUHLHWII PAaBHOIPABUS HWHEPUHUAIBHBIX CHCTEM OTCUETA, MOJEKYJISIPHO-KMHETHUYECKYID TEOPHIO
CTPOEHHSI BEIIECTBA, FA30BbIE 3aKOHBI, CBSI3b CPEeIHEN KMHETUYECKOW SHEPTUH TEIJIOBOTO IBHXKEHUSI MOJIEKYJI C a0COIOTHOM
TEMIIEpaTypoOl, MEpPBbIA 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHEHHUS JJIEKTPUYECKOro 3apsna, 3akoH KysoHa, mpu 3Tom
pa3ianyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeéMaTH4YEeCKOE BBIPAXKEHHWE M YCJIOBHs (TpaHMIbI, 00JIacTH)
MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPHUHIMIIBI JCHCTBHUS MAaIIMH, NMPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBHUS HUX
0€3011acHOT0 UCIIOJIb30BAHMSI B TIOBCEAHEBHOM KU3HMU;



BBINOJIHATh SKCIIEPUMEHTHI 0 HCCIEJOBAHUI0 (U3UYECKUX SBICHUH M MPOIECCOB C HUCMOJIb30BAHHUEM MPSMBIX U
KOCBEHHBIX H3MEpPEHHH, mpu 3ToM (QOpMyIHpoBaTh MpobiieMy/3afady M TUIOTE3y YYEOHOTro SKCIIEpHUMEHTa, cOOUpaTh
YCTaHOBKY U3 MPEIJI0KEHHOT0 000pyA0BaHUSA, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI,

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC M3MEpeHHs (PM3NYECKHX BEIUYMH, MPU 3TOM BHIOMPATh ONTHMAJIBHBIN CIOCOO
MU3MEPEHUS U UCTIOJIH30BATh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEN N3MEPEHUil;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIY (U3MYECKUMHU BEIMYMHAMH C HUCIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHUH, MPHU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yJIbTaThl MOJYUYCHHON 3aBUCUMOCTH (PU3UUECKHUX BEIMYMH B BHJIE TaOIUI[ U
rpaduKoB, AeNaTh BBIBOJBI MO PE3YJIbTaTaM HCCIIEIOBAHNUS;

co0r01aTh NpaBuiia 6€30MacHOroO TpyJla MpHU MPOBEIECHUHU UCCIIEIOBAaHUI B paMKax yuyeOHOro 3KCIEpUMEHTa, yueOHO-
HCCIIEIOBATEIbCKOM U IPOEKTHON JESITEIbHOCTH C HCIIOJIb30BAHUEM W3MEPUTENBHBIX YCTPOHCTB U J1a00OpaTOPHOTO
000py10BaHUSs;

pemaTth pacy€THBIE 3a/1a4M C SIBHO 33JaHHOW (PU3UYECKON MOJETBIO, UCTIONB3Yys (U3MUECKHUe 3aKOHBI U MPUHIIUIGI, Ha
OCHOBE aHalM3a YCIOBHUS 3aJayd BBIOMPATH (U3MUYECKYIO MOJENb, BBIACIATh (PU3MYECKHEe BETUYMHBI U (HOPMYIIBI,
HEOoOXOoauMble Al €€ pelleHusi, MPOBOJUTh Pacu€Thl M OLEHUBATh PEATbHOCTh IOJIYYEHHOIO 3HA4YE€HUs (PU3HUECKOM
BEJIMYMHBI;

peliaTh Ka4eCTBEHHBIC 3aJaud: BHICTPAUBATh JIOTHYECKH HEMPOTUBOPEUMBYIO IEMOUYKY PACCYKACHHA C OMOpPOW Ha
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHUS,;

UCIIONIb30BaTh MpPU pEUIeHHMH Y4eOHBIX 3a/ad COBPEMEHHblE HH(OPMALIMOHHBIE TEXHOJOTUU [JJsl TIOUCKa,
CTPYKTYpUPOBAHHUS, WHTEPIPETALIMM M TMPEACTABICHUS y4eOHOM M HayYHO-NOMYJISIpHON WHGOpMallMU, MOJYyYECHHOW WH3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTU3UPOBATH MOJIydaeMyto HH(POPMAIIHUIO;

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUHCKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKpY>KaroIllero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B IMOBCEAHEBHOM XU3HU Uil oOecriedeHus Oe30MacHOCTH NpHU
oOpallleHuu ¢ MpUOOpaMH U TEXHUYECKUMHU yCTPOUCTBAMH, Il COXPAHEHHSI 3JJ0POBbsI U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOTO
MIOBEJICHUS B OKPY>KaIOIIeH cpee;



paboTaTh B TpYIIE C BHITOJIHECHUEM PA3IUYHBIX COLMAIBHBIX pPOJeH, TUIAHUPOBATH pabOTy TPYIIbI, PAlMOHAIBHO
pacnpenensiaTh OOS3aHHOCTH W TUJIAHUPOBATH NIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIMSAX, aJICKBATHO OIICHWBATh BKJIAT
KaKJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PaCCMAaTPUBAEMON TTPOOIIEMBI.

K xonity o0ydyenust B 11 kjacce npeameTHbie pe3yabTaThl HA 0230BOM YPOBHE JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD
y 00y4aromuxcsi yMeHUi:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (pu3uMku B (POPMUPOBAHMH COBPEMEHHON HAy4YHON KapTHHBI MUpa, B
Pa3BUTUM COBPEMEHHOW TEXHUKH M TEXHOJIOTMWA, B TMPAKTAYECKOW MAEATEIBHOCTH JIOJEH, LEIOCTHOCTh W E€IUHCTBO
(r3MYECcKO KapTHHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (PU3NYECKUX MOJEINICH: TOUYCHHBIA AJICKTPUUYECKUN 3apsii, Jyd CBeETa,
TOYEUHBIN UCTOYHUK CBETA, A/IepHAsi MOJIENIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO Sijpa MPU pelieHrnr (PU3NIEeCKuX 3a1ad;

pacrio3HaBath pU3NUECKUE SIBJICHUS (ITPOLIECChI) U OOBSICHATh X HAa OCHOBE 3aKOHOB 3JICKTPOJUHAMUKH U KBAHTOBOU
(U3UKKU: dIEKTpUUYecKas MPOBOJMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUUECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, 3JICKTPOMArHUTHAs WHIYKIMS, JACHCTBHE MArHUTHOTO MOJIsi HAa MPOBOJHUK C TOKOM W JBIOKYIIUWUCS 3aps,
ANIEKTPOMATHUTHBIE KOJIEOAHUST W BOJIHBI, TPSMOJIMHEHHOE pacHpoCTpaHEHUE CBETa, OTpPaKEHHE, MPEIOMIICHUE,
uHTepbepeHius, audpakius u MoJsipu3aus CBeTa, aucrepcus cBera, Gotosnexkrpudeckuid 3¢hdext (horoaddekr),
CBETOBO€ JIaBJICHHME, BO3HUKHOBEHHE JIMHEWUYATOro CIEKTpa aroMa BOJIOPOJia, €CTECTBEHHAas U HCKYCCTBEHHAs
PaIMOaKTUBHOCTD;

OMKCHIBATH N3YYCHHBIC CBOMCTBA BEIECTBA (DJICKTPUUECKUE, MATHUTHBIC, ONITUYECKUE, DIEKTPUUECKYIO IPOBOUMOCTh
PA3UYHBIX CPEJ) U AJIEKTPOMATHUTHBIC SBJICHHS (IIPOIECCHI), UCTIONB3YS (PU3MUECKUE BEIMYMHBI: DJIEKTPUUYCCKUN 3aps/l,
CUJIa TOKA, SJIEKTPUUECKOE HANPSIKEHUE, IEKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, SJIEKTPOABIKYIIAS CUTIA,
paboTa TOKa, WHAYKIMS MArHUTHOTO ToJisI, cuia Awmmepa, cuja JlopeHila, WHIYKTUBHOCTb KATYIIKH, DHEPTHUS
AJIEKTPUYECKOTO M MArHUTHOTO TOJICH, NEPUOa M YacToTa KojeOaHuW B KojebaTeabHOM KOHTYpe, 3apsij U Cujia TOKa B
MPOIIECCEe TAPMOHMYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHu#, (POKyCHOE PACCTOSTHUE M ONTUYECKAs CUJIa JIMH3BI, TTPU ONMUCAHUN
MPaBUJILHO TPAKTOBATh (PU3WYECKUI CMBICI MCTOIB3YEMBIX BEIMYHMH, X O003HAYCHUS W €AWHUIIBI, YKAa3bIBaTh (POPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUKHY C IPYTUMH BEJIMYMHAMU;



OMMCHIBATh M3YyYCHHBIC KBAaHTOBBIC SIBIICHUS W TIPOIECCHI, HCIONB3YyS (DU3MYECKHE BEIUYHHBI: CKOPOCTh
AIEKTPOMATHUTHBIX BOJIH, JTMHA BOJHBI M YACTOTA CBETA, DHEPTHUS U UMITYJIbC (POTOHA, TIEPHO/T TTOJTypacTaaa, SHEPTHsI CBSA3H
aTOMHBIX S7IEp, TIPU OMHMCAHWH MPABWIHHO TPAKTOBATh (DM3MUECKUN CMBICI HCIIONB3YyEMbIX BEIWYWH, NX O0OO3HAYCHUS H
CIMHUILIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYI0 BEIWYMHY C JIPYTUMH BEJIMYWHAMH, BBIYHCIATH
3HaueHNe PU3NICCKON BEITMYMHBI,

aHAIN3UPOBaTh (PU3UYECKUE MPOIIECCHl U SBJICHUS, UCTIONB3YS (PU3MUECKUE 3aKOHBI U MPUHIIUIBL: 3aK0H OMa, 3aKOHBI
MOCIIEAOBATEIHLHOTO M MapaJlJIeIbHOTO COSAMHEHUS MPOBOAHMKOB, 3akoH Jxoyms—JIeHIa, 3aKOoH 3JIE€KTPOMAarHUTHON
WHIYKITAW, 3aKOH TPSMOJIMHEHHOTO pPACIpPOCTPAHCHHS CBETA, 3aKOHBI OTPAXEHUS CBETA, 3aKOHBI NMPEJIOMIICHUS CBETa,
ypaBHeHHUE DiHITelHHa 715 HoTodPdeKTa, 3aKOH COXPAHECHUS] YPHEPTUHU, 3aKOH COXPAHEHUS! MMITYJIbCa, 3aKOH COXpPaHEHUS
AIEKTPUYUECKOTO 3aps/ia, 3aKOH COXPAaHEHHUsI MacCOBOT'0 YMCIIA, MOCTYaThl bopa, 3aKOH pauoakTUBHOIO paciaja, pu TOM
pa3ianyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIpAKEHHWE W YCJIOBHUA (TpaHMIBI, 00JIacTH)
MIPUMEHUMOCTH;

OTIpeIeATh HANPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO TOJISl TPOBOHUKA C TOKOM, CHUTBI AMIiepa v ciitbl JIopeHra;

CTPOUTH U OMHCHIBATh N300pAKEHUE, CO3/1aBAEMOE TNIOCKUM 3€pKaJiOM, TOHKOM JIMH301;

BBITIOJIHATH DKCIMEPUMEHTHI MO HMCCICAOBAHUIO (DU3MYECKUX SIBICHUN W TPOILIECCOB C HCIOIB30BAHHEM NPSIMBIX U
KOCBEHHBIX HW3MEPCHUIA: Tpu 3ToM (popMymnpoBaTh MpobieMy/3amady W THIIOTE3y Y4eOHOTO 3KCIEpPUMEHTa, COOMpaTh
YCTaHOBKY M3 MIPEIJIOKCHHOTO 000pYyI0BaHHUSI, POBOIUTH ONBIT U (DOPMYITUPOBATH BHIBOIHI;

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIC M3MEPEHHS (PU3UYECKUX BEJIMYMH, MPU 3TOM BHIOMpATh ONTUMAIIbHBINA CIOCOO
M3MEPEHUSI U UCTIOJIh30BaTh U3BECTHBIE METOIbI OIEHKH MOTPEITHOCTEH H3MEpPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3MUYECKUX BEIMYUH C MCIOJIH30BAHUEM MPSMBIX U3MEPEHUI: TIPU dTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3YNIbTATHI MOJYUYCHHONW 3aBHCHMOCTH (PM3MYECKUX BEJIUYHH B BUJC TAOIMI] U rpaduKOB, ACiIaTh
BBIBOJIBI 1O pe3yJIbTaTaM HCCIICIOBAHMUS,

coOmro/1aTh MpaBwiia 6€30MacHOT0 TPy MPU MPOBEICHUN HCCIICIOBAHUN B paMKaX y4eOHOTO SKCIIEpUMEHTa, Y4eOHO-
MCCJIEIOBATENICKOM ¥ TIPOCKTHOW JIEATEILHOCTH C HCIOJIB30BAaHUEM HW3MEPUTEIBHBIX YCTPOMCTB W Ja0OPaTOPHOTO
000opy10BaHUS;



pemaTh pacu€THbIC 33J]a4M C SIBHO 3aJJaHHOM (PU3UUECKON MOJENbIO, UCTIONb3YSl (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 3aJa4d BBIOMPATh (PU3UYECKYIO MOJECNb, BBIACHATh (PU3NUECKHE BEIUYUHBI U (OPMYIIHI,
HEOOXOaMMBIC IS €€ pEIICHUs, MPOBOIUTH PACUEThl W OICHUBATH PEATBHOCTh TOJYYCHHOTO 3HAYCHUS (DU3UIECKOU
BEJIUYHUHBL;

pemiaTh KaueCTBEHHBIC 3aJayM: BBICTPAUBATH JIOTMYECKH HEMPOTHUBOPEUMBYIO IEMOYKY PACCYXKICHUM C OMOpoM Ha
M3Y4YEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTU U (U3UYECKUE SBICHUS;

WCIOJB30BaTh IMPU pPEIICHUHM YYEeOHBIX 3aJad COBPEMEHHbIE HWH(OPMAlMOHHBIC TEXHOJOTUU [JIsi IIOMCKa,
CTPYKTYpPUPOBAHUSI, UHTEPIPETALMU U TPEACTaBICHUS y4eOHOW M Hay4YHO-TIOMYJSpHOW HHGOpMALUM, TOJYyYECHHOU H3
Pa3UYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTy4aeMyto HH(pOpMaIIHIo;

OOBSACHSATH MPUHIUIBI ACUCTBUS MAIIIMH, PUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3indarh yCIOBUA MX O€30MacHOTro
WCIIOJIb30BaHUs B IOBCEHEBHOM KU3HU;

MPUBOJUTh TPUMEPHl BKJIaJa POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(PU3MKOB B pPa3BUTUE HAYyKU, B OOBICHEHHUE
MIPOIIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3MKE B TMOBCETHEBHOW >KU3HHM Il OoOecrmedeHusi Oe30MacHOCTH TpH
oOparieHnu ¢ npudopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, JIJISi COXPAHEHUS 3I0POBbS M COOJIOIEHUST HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B rpymle C BBIMOJHEHUEM Pa3JIMUYHBIX COLMAIBHBIX pPOJieH, MIAHUPOBATh paOOTy TPYIIbI, pallMOHAILHO
pacnpenensiaTh OOS3aHHOCTH W TUUIAHUPOBATH JIEATEIILHOCTh B HECTAHNIAPTHBIX CUTYAIIMSX, aJICKBATHO OIIEHMBATh BKJIAJ
KaKJIOTO U3 YYACTHUKOB TPYTIBI B PEIICHUE PacCMAaTPUBAEMON TTPOOTIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
. 1
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
. 1
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 195 bubnmnoreka [JOK
' TEOpHU ’ https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0,5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTPOCTATHKA 10 1 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1,25
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 7



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 0.25 bubnnoreka [JOK
' BOJIHBI ' https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pasnen 3. OCHOBBI CITEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
4.1 0,75
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTunyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®usnka — HayKa O PUPOJIE.
1 Hayunsie MeT(})];lcbl HO?I:)HEI:HI/UI 1 bubmorexa LHOK
o https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u mecTo pusuku B

5 dbopMHUPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIFOIeH
MexaHudeckoe JBUXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE ITPAMOIIMHENHOE
JIBIDKEHHE. YUYeHUYEeCKU

4 skcnepuMeHT «M3yueHue 1 0,25 bubmorexa HOK

p i ’ https://m.edso0.ru/ff0c3620
HEPaBHOMEPHOTO JIBMXKCHHUS C IICJIBIO
OTIpeIeTICHUSI MTHOBEHHON CKOPOCTH».
PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE
JIBIDKEHHE. YUYeHUYeCKU
5 skcniepuMeHT «MccaenoBanue 1 0.25 bubmuorexa [JOK

COOTHOLICHUSA MEXY IIYTAMU,
IIPOWIEHHBIMU TEJIOM 3a
IIOCJIEI0BATENbHBIC PABHBIE

https://m.edsoo.ru/ff0c372e



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

MIPOMEXKYTKUA BPEMEHH MPU
PaBHOYCKOPEHHOM JIBHKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

CBo0OosiHOE najieHue. Y cKopeHue
CBOOOTHOTO Ma/ieHUs. Y YeHUYEeCKUN

bubmuorexa [JOK

6 0,25
JKcIepUMeHT «3ydenue nBuxeHus https://m.edsoo.ru/ff0c39cc
IapuKa B BSI3KOUM KUIKOCTH.
KpusosnHeliHOE NBUKEHUE.
JIBr>KeHHE MaTepuaabHON TOYKH 10
7 OKPY)KHOCTH. Y UCHUYCCKUI 0,25 bubmorexa HOK
24 ' ’ https://m.edsoo.ru/ff0c3ada
sKcriepuMeHT M3yueHnue qBUKeHUs
Tesa, OPOIIEHHOTO0 TOPU30HTAIIBHO.
[Tpunnun otHOoCcuTENbHOCTH ["anumest.
8 HuepruanbHbIe CHCTEMBI OTCUETA bubmorexa HOK
P ' https://m.edsoo.ru/ffOc3be8
[Iepssbiit 3ak0oH HproToHA
Macca tena. Cuna. [lpunuun
9 cylepno3uuu cuii. Bropoii 3akoH bubmmorexa [IOK
yrep ' p . https://m.edsoo.ru/ffOc3be8
HproTona miis MatepuaibHON TOUKH
10 Tperuii 3akoH HeroToHa 11 bubnnorexka [JOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TAroreHus. Cua
11 TskecTH. [lepBas kKocMuyeckast bubmorexa [JOK
- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTb
Cwiia ynpyrocrtu. 3akoH ['yka. Bec
Tena. YUYEHUYECKUN SKCIIEPUMEHT
12 «Hccnenosanne 3aBUCHMOCTH CHUIT 0.25 bu6mmorexa [IOK

YIPYTOCTH, BOSHUKAIOUIUX B IIPYKUHE
¥ pE3MHOBOM 00pasiie, OT uX
nedopMaIum.

https://m.edsoo.ru/ff0c3el18



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

13

14

Cuna tpenus. KoapduuuenT Tpenusi.
Cuna conpoTUBIEHUS PU ABHKEHUU
Teja B KUAKOCTU WM rase.
YyeHnuecknii SKCIepUMEHT
«M3yuenue nBuxkeHus: bpycka 1o
HAKJIOHHOM IIOCKOCTH»

[ToctynarensHOE U BpallaTeabHOE
JIBIDKEHUE a0COIIOTHO TBEPIOTO Tea.
MowmenT cunsl. [lnedo cumbl. YcnoBus
paBHOBECHsI TBEPAOIO TEIIA.
YuyeHnYeCKU SKIEPUMEHT
«HMccnenoBanue ycioBHil paBHOBECHS
TBEPAOIO TeJa, UMEIOLIETO OCh
BpALICHUA»

0,25

0,25

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3f76

bubmuorexa [JOK
https://m.edsoo.ru/ff0c41a6

15

16

HMitynbsc MaTepUalbHON TOYKH,
CHUCTEMBI MaTEPHAIIBHBIX TOYEK.
Nmnynbe cunbl. 3aKOH COXpaHEHUs
UMITyJIbCca. PeakTuBHOE IBUKEHHE

PaboTa 1 MOLTHOCTH CHITBI.

Kunerndeckas 3Heprus MaTepuagIbHON

ToukH. Teopema 00 U3MEHEHUH

KMHETUYECKOM SHEPrUu. Y YEHHUECKUI 1
skcnepuMeHT «M3ydeHne abCcoaoTHO
HEYIPYroro yAapa ¢ IMOMOIIBIO IBYX
OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

0,25

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c43d6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

17

[ToreHmanpHas 3HEPTHUsl.
[ToreHunanbHas SHEPTUS YIIPYTO
ne(OpMUPOBAHHON MPYKUHBI.
[TorenunanbHas 3HEeprus Tena BOIU3U

bubnmnoreka [JOK
https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

MOBEPXHOCTU 3eMIIH

18

[ToTeHIManbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsA3b paboThI
HETOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTHH CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabora
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
M3MEHEHHEM MEXaHNIeCKOM SHEPTHUU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3HHOBOTO KI'yTa

20

21

22

23

KonTtponpsHast pabora o Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu. bpoyHOoBCKoe
neuxenue. udpoysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YACTHL] BEILIECTBA.
Mogenu cTpoeHUS Ta30B, )KUIKOCTEH
Y TBEPIBIX TEN

Macca MOJICKYII. KomuuectBo
BemecTBa. IlocTossHHAs ABoraz[po

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

24

TennoBoe paBHOBecue. TeMmmepaTypa
u e€ u3Mmepenue. llkana remneparyp
enscus

25

Uneansueiii raz B MKT. OcHoBHOE

bubmuoreka [JOK

0.25 https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

ypaBHenne MKT. Yuennueckuii
3KcnepuMeHT «OmpeaeseHre Macchl
BO3/1yXa B KJIACCHOW KOMHATe Ha
OCHOBE U3MEpEeHHI 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTypbl BO3yXa B
HEW.»

AOcomoTHas TemrepaTypa Kak Mepa
cpeaHel KHHETUYECKOM SHEPruun

bu6mmoreka [IOK

26 JBHKECHUS MOJIEKY. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona
27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO ra3ay
29 N3omnponeccel B U1€aIbHOM Ta3e U UX bu6nmoreka [JOK
rpaduveckoe MmpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 crocoObI e€ m3MeHeHus1. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJTHOATOMHOTO HJICATHHOTO
rasa
31 Buasl Tennonepenaun Eubmiorexa IIOK
https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHBIN TIpoliece
33 [TepBblit 3aKOH TEPMOAMHAMUKH U €TO bubnmoreka [JOK



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

MMPUMCHCHHUC K U30IIponecccamM

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoii 3akon bubmorexa LOK
pHpoe. p https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpuniun nevicteus u KII1/ TenmoBoit bubmuoreka [JOK
MaIlTHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYECKHUE TTPOOIEMBI
TEIUIOHEPTETHKU
O6o6maromuit ypok «MonekynsipHas bu6mmoreka [IOK
38
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCoII0THAS U OTHOCHTEILHAS
BJIQKHOCTH BOo3ayxa. HachIeHHbIN
41 mna quHI/IquII([I/}fI;I JKCIIE I/IIHMeHT 0,25 Bubmorexa ITOK
P: p . ’ https://m.edsoo.ru/ff0c64d8
«3mepeHne OTHOCUTENBHOMN
BJIQXKHOCTH BO3JTyXa».
TBépnoe teno. Kpucramimueckue n
42 amopdHbIe Tena. AHU30TPONH bubmuoreka [IOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEPHAITBI
[InaBieHne U KpUCTATIH3AIIHSL.
P B bu6mmoreka [IOK
43 VY nenpHas TEILIOTA IIJIaBIEHU.

Cyb6numarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
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YpaBHeHHE TEIUIOBOTO OallaHca.

bubmuorexa [JOK
44 % 7| 0,25
HCHHCCIHHI SRCHEPUMEHT « https://m.eds00.ru/ff0c6820
N3mepenne yaenbHON TeII0EMKOCTH
DneKTpu3anus Teia. INeKTPUIECKUun
45 3apsia. JIBa BUJIa DIEKTPUUIECKUX bubmmorexa [JOK
PAL. A p https://m.edsoo.ru/ff0c6bcc
3apsioB
IIpoBOOHUKH, TUIIEKTPUKH H
46 H(I))JI I[OBO HIfKI/I 33.1:5H COXpaHEHUs bubnmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiga
BzaumopeiictBue 3aps10B. 3aKOH
47 Kyiona. TodeyHbIi 3IEKTPUUECKAI Bubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepnosuuuu bubnuorexa [JOK
JJIEKTPUYECKUX TOJIeH. JInHnuKn https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit sneKTpocTaTH4ecKOro
49 nond. ITorennuan. PazHocts bubmmorexa [TOK
) 1AL, https://m.edsoo.ru/ff0c6f00
[IOTEHIINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 3J'IpeKT OCTaTI/Iqu([)KOM noljie bubmmorexa LHOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
i bubnmoreka [JOK
51 ) .K
JICKTPOEMKOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKeHHOr O bubnmorexa [IOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaboparopHas pabota "M3mepenue 1
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ANEKTPOEMKOCTH KOHAEeHcaTopa'

54

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTUPOBAILHOT'O
arnmapara, CTpyMHOro IIpHHTEepa.
DneKTpocTaTHUeCcKast 3alluTa.
3azeMyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUSA €0
cyuiectBoBaHusA. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma jyist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
«3yueHne CMEIIaHHOTO COCAMHEHHUS
PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

S7

58

59

60

PaGoTta 1 MOIITHOCTB ANEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akon OMa AJist OJTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«3mepenne DJ1C ucToUHMKA TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0
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[MonynpoBoAHUKH, UX COOCTBEHHAS U
IIpUMeCcHas MPOBOAUMOCTb. CBOMCTBA

bubmuoreka [JOK

o1 p—n-niepexoaa. [TonynpoBogHUKOBEIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DNEKTPUYECKUM TOK B paCTBOPax U
paciuiaBax 3JE€KTPOJIUTOB.

62 DIIEKTPOIUTHYECKAS JUCCOLMALIUS. 0.25 bubnmoreka [JOK
DNEKTPONIHN3. Y UeHUUECKUI https://m.edsoo.ru/ff0c82ba
skcriepuMenT «HabmroneHue
AIEKTPOIIU3AN.

DIIEKTPUYECKHI TOK B Ta3ax.

63 CamMocTosTenbHbIN U bubnnorexa [HOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DnexTpuueckue npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O6o0maromuii ypok bu6nmoreka [JOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbHas pabota mo Teme
«nekTpocratuka. [locTostHHBIN

66 AJIEKTPUIECKUN TOK. TOKH B bubnmoreka [JOK
pasnmuuHbIX cpenax» /Beepoccutickas https://m.edsoo.ru/ff0c8a8a
poBepoYHas paboTa Ipu MPOBEIECHUN
Ha OyMa)>KHOM HOCHUTENe

67 Pesepsublit ypok. KonTponbHast bubnuorexa [IOK
pabora o Teme "DnIeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHeIil ypok. O000MIa0Omuii ypok bubnmoreka [JOK
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o temaM 10 kiracca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 68 4 !



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jl:;n Tema ypoka Beero Kontpoabubie IIpakTnueckue fl[:;‘?eﬂl/lﬂ :)I;I[()l;l;z?;fenbnme
padoThbI padoThbI pecypenr
[TocTostTHHBIE MATHUTHI U KX

1 B3auMOJiecTBUE. MarHUTHOE MoJIE. 1 bubnuoreka [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarnuTtHO€e 1oJjie TPOBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnnoreka [JOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubmuoreka [IOK
MAarHUTHOTO I0JIsI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TIOJIS HA
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 1 bubmmnoreka HOK
«HccnenoBanue aeMcTBUSA https://m.edsoo.ru/ffOc9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBHKYIIYIOCS 3apsSKEHHYIO YACTULLY. 1 bu6muoreka [IOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM uHAYKIuu. IC 1

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM



https://m.edsoo.ru/ff0c9778
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uHaykuuu Papaaes

10

11

JlaboparopHas paboTa
«HccnenoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnykTuBHOCTD. SIBIIeHUE
camouHaykiuu. 9J{C caMOMHAYKIINH.
DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

TexHUUECKHE YCTPONUCTBA U X
IPUMEHEHHE: IOCTOSHHBIC MATHHTHI,
AIICKTPOMATHUTBI, DIICKTPOIBUTaTEb,
YCKOPHUTEIH 3JIEMCHTAPHBIX YACTHIL,
WHJIyKIIMOHHASI [1EYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMarHUTHAS HHAYKIHSD)
KonTponbHas pabora no teme

«Mar»uuTHoe 101JI€e.
DNIEKTPOMarHuTHasE UHIYKIUS»

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnmorexa LIOK
https://m.edsoo.ru/ffOcab82

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUUECKHE
koseOaHus. 'apmMoHnyeckue
Kosie0aHusl. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHM.
[IpeBpaienue sHepruu

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHui Tpy3a Ha
HUTH OT AJTUHBI HUTH U MacChl TPy3a»

14

Koneb6arenbupiii kKoHTYp. CBOOOHBIC
AJIEKTPOMArHUTHBIE KOJIeOaHUS B

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
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nacaJIbHOM KoJie0aTeIbHOM KOHTYpC.
AmnHanorus MECXKIAY MCXaHUYCCKUMHU U
OJICKTPOMariuTHbIMHU KoJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeTbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusIX. BeIHYKICHHBIC
MeXaHH4ecKHe Kojiebanus. Pe3oHanc.
BreIHyKIeHHBIC JIEKTPOMArHUTHBIC
KoJIeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiii Tok. CHHYCOUANbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JIEHCTBYIOLIEE 3HAYECHHUE CUJIbI TOKA U
HaIpsHKEHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussocTso,
nepegava u norpedieHue
AIEKTPUYECKON SJHEPTUU

19

YCTpoUCTBO U IPAKTHUUECKOE
MIPUMEHEHHNE EKTPUIECKOTO 3BOHKA,
TeHepaTopa IMEPEMEHHOTIO TOKA,
JIMHUH 2JIEKTpoIiepeaad.
YueHn4yecknii SKCIEPUMEHT
«HMccnenoBanue NepeMEHHOIO TOKA B
LIEIIN U3 I10CIEA0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPA,
KAaTYLIKH U PE3UCTOPa.

0,25

but6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTHUYECKHUE PUCKHU TIPU



https://m.edsoo.ru/ff0cb9c4
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IMPONU3BOACTBE JJICKTPOSHEPIHH.
Kyanypa HCIIOJIB30BaHUA
OJICKTPOSHCPIUHA B HOBCCHHeBHOﬁ
KHU3HHU

MexaHnnyeckue BOJHBI, YCIOBHS
pactpoctpanenus. [lepuoa. Ckopoctb

bubnunorexa LIOK

21
pacrnpocTpaHEHHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunbie U MPOIOILHBIE BOTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHUTHBIC BOJHBI, UX
23 cBo#cTBa U ckopocTh. [Ikana bubmmorexa [JOK
P ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 tTeneBuaeHud. Pazsurue cpencts
cBs3u. Pagnonokamus
o5 Konrponsnas padora «Konebanus u bubnmnoreka HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoCTpaHEHHE
26 CBETa B OJITHOPOJHOM Cpejie. bubmuoreka [IOK
Todeunslii ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpakeHus cBeta. [loctpoeHue bubmorexa HOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paKeHH B MJIOCKOM 3epKajie
[Ipenomnenue creta. [TonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenenbHpiit bubnmoreka [JOK

yroJI OJIHOTO BHYTPEHHETO
OTpakKeHUS

https://m.edsoo.ru/ffOcd7f6
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JlaGopaTtopHas pabota «3mepeHue

bubnunoreka LIOK

29
MoKa3aTelisi MPEeJIOMJICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3odpakeHuil B
30 nuH3e. Dopmyna TOHKOW JTUH3BI bubmorexa OK
- PopMy ' https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaboparopHas paboTa
31 «HccnenoBanue cBOMCTB
M300paKCHUM B JIMH3AX»
Hucnepcus cBera. CioxxHbIA COCTaB
39 6enoro cBera. Llet. JJaboparopHas
pabora «Habmronenue aucnepcun
CBETa»
33 Wnrepdepennus crera. Audpakius bubmmoreka [JOK
cBeta. [ludpaxknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubmmnorexka HOK
ITonmapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue npudOpPsI U yCTpoicTBa U
YCJIOBHS MX 0€3011aCHOTO TPUMEHEHUS
['paHuUIBI TPUMEHUMOCTH
36 KJ1laccuueckor MexaHukH. [locTynarel bubnmnoreka [JOK
CIIELIMATIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3amenJiIeHHe BpPEMEHH U COKpaIlleHUE bubmorexa [TOK
p p https://m.edsoo.ru/ffOcfa42
JUTHBI
DHeprus U UMIYJIbC PEISTHBUCTCKOM
. bubnuotexa [JOK
38 yacTuIlbl. CBS3b MacChl C SHEPTUEH U

UMITYJIbCOM. DHEPIHUs TOKOS

https://m.edsoo.ru/ffOcfc68
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KoHnTtponbHas pabora «OnrTuka.

bubnunoreka LIOK

39 O I
CHOBBI CIICHHATBHON TCOpUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH)
40 ®oronsl. opmyna [1nanka. Dneprus Bu6muotexa [JOK
¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEN0BaHNE B LIOK
HOIHOTEKA
41 . A.T.
(porosdpexra. OnbITe! https://m.edsoo.ru/ffOcffc4
CrojeToBa
3akonsl hotorddexra. YpaBHeHUE
42 SI?IHLHTegI)Ha H(l;(b(bOTOS(b(geKTa bubmrorexa LIOK
s ’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porodrpdexra
Hasnenue cera. OnwiThl I1. H.
43 JlebGeneBa. XuMHUYECKOE NEUCTBUE bubmorexa HOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
MPAKTHIECKOE TIPUMCHEHUE:!
44
dboTorneMeHT, PoTONATUHK,
CoNTHE4Has OaTapesi, CBETOUO/T
45 Pemenue 3amau no reMe «JI€MEHTEI bu6nmorexa LIOK
KBAaHTOBOU OITHKH) https://m.edsoo.ru/ff0d0302
Monens atoma TomMcona. OTBITEL
46 Pesepdopna o paccesHuIo 0-4acTH buomorexa LIOK
POOpA p - https://m.edsoo.ru/ff0d091a
[ImanerapHast Mogenb aToMa
bubnunorexa LIOK
47 I1 b
OCTyIathl bopa https://m.edsoo.ru/ffOd0afa
Wznydenue u nornomenue GpOTOHOB
48 IIPU [IEPEXO/I€ ATOMA C OJTHOTO YPOBHS 025 bubmuorexa [JOK

SHEpPruu Ha Ipyrou. Buael cnekTpos.
Y4yeHn4eCcKuil SKCIEPUMEHT

https://m.edsoo.ru/ff0dOafa
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«Habmonenne TMHEeHYaToro CreKTpay

49

BousiHOBBIE CBOMCTBa yacTull. BoJiHbI
ne bpoia. KopnyckynspHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

bu6nmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

51

52

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHuio cocraBa
PaaIuOaKTUBHOTO U3TYYCHHUSI.

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIH OeTa-
pacnaz. I'aMmma-uziydeHue.
JlaGopaTopHas paboTa «
HccnenoBanue TpexoB yacTuil (1o
rOTOBBIM (poTorpadusm»

0,5

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.

S nepubie peakuuu. A nepHblid
peaktop. [Ipo6iembl, IEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SIICPHOMN
SHEPTEeTUKHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTullbl. OTKpBITHE
Mo3UTpoHa. MeTo bl HAOIIOICHUS U
peFI/ICTpaI_[I/II/I 3J'IeMeHTapHI)IX qacCTHUII.
Kpyrasliii cton «@yHaaMeHTaIbHbIE
B3auMoercTBUA. ENUHCTBO

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
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buznyecKoil KapTUHBI MUPa»

55

OTansl PasBUTHUA aCTPOHOMUU.
[IpuxnagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHUE ACTPOHOMHUHU. By
3BE31HOTO HEeOa. Co3Be3usl, IpKUe
3BE3/1bl, INTAHETHI, UX BUJIUMOE
nBuxeHue. ComHeyHasi cuctema

56

57

Connne. CoaHedHass aKTUBHOCTb.
Wcrounuk snepruu ConHua u 3BE311

3BE3/1bl, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3IbI TTIABHOM
II0CJIeI0BATEIbHOCTH. BHYTpeHHEe
cTpoenue 3B€311. CoBpeMeHHbIE
NPEJICTAaBICHUS O IPOUCXOKICHUN U
sBosoriu CosHIa U 3BE3]

58

Mineunsiii [Iyte — Hama ['anakTuxa.
[Tonoxenue u aBmxenue ConHia B
lNanmaktuke. ['anaktuku. Y€pHble
JBIPHI B IPAX TATAKTUK

59

60

Bceenennas. PasOeranue rajakTHK.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MerarajgakTuka

HCpCI_HCHHLIC HpO6HeMLI ACTPOHOMHHU

61

KonTtponbHas pabota «271€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Poib dhusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATbHON B




ATUYECKOH cdepax AesTeTbHOCTH
yelioBeKa

O6o6mmarmuii ypok. Poib u Mmecto
63 ($U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUpPA

O6o6maromuii ypok. Ponb
¢u3ndeckoit Teopun B HOpMUPOBAHUA
IpeICTaBICHUN O HU3NIECKON
KapTUHE MHUpa

64

O6o6maromuit ypok. Mecrto
(bU3HYECKOI KapTUHBI MUPa B 00IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-

65

Hay4HBIX PEJICTABICHUN O IIPUPOJIE

66 PesepBHBIi ypok. MarHuTHOE 1oJie.
DNEeKTpOMarHuTHas HHIAYKIHS

Peseprubriit ypok. Ontuka. OCHOBBI
67 CIEIMAJIBHOM TeOpHUn
OTHOCHUTEJIBHOCTH

Pesepnsrit ypok. KBantoBas dusuka.
68 DJeMeHTB aCTPOHOMHUU U
acTpopU3UKHI

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

®dusuka, 11 knacc/ Maxumes I'.J1., Byxosues b.b., Uapyrun B.M.; nox penakuueit [lapdentoeBoit H.A. AkiinonepHoe
obmectBo «M3natenbeTBo «IIpocBenienne»
®usuka, 10 knacc/ Maxumes I'.5., Byxosues b.b., Corckuit H.H. nox penakmueii [TapdpentoeBoit H.A., AkiuonepHoe
obmectBo «M3narensctBo «IIpocBeiienue

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

* Eptotkun E.C. ®uzuka. CamocTosTeNnbHble U KOHTPOJIbHBIE paboThl. 10 Kiacc: yue0. mocodue st 001eo0a3oBar.
opranu3zanuii: 6a3oBbiid U yriyoneHHsiit yposau / E.C. Eptotkun, C.I'. Eptotkuna. — M.: [IpocBemienue.

* [TappentheBa H.A. Coopnuuk 3amau no ¢usuke: 10-11 kmaccsl: yued. mocodbue ais odmeodbpazopar. opranuzanmii / H.A.
[TapdentbeBa. — M.: IIpocBemienue.

* Eptotkud E.C. ®usnka. CaMocTosiTeIbHBIE M KOHTPOJIbHBIE paboThl. 11 Kiacc: yued. mocobue st 001eo0a3oBar.
opranu3auuii: 6a3oBbiid U yriyonenHsiii yposau / E.C. Eptotkun, C.I'. Eptotkuna. — M.: IIpocBemienue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

Poccuiickas anmekTpoHHas IIKOJIa

Menuareka usgarenscra «lIpocBenieHue».

denepanbHbIi EHTP HHGOPMAITMOHHO-00pa3oBaTeIbHBIX pecypcos http://fcior.edu.ru/
dusuka.py http://www.fizika.ru/

Buptyansnas obpa3zoBatenbHas gadopaTtopus http://www.virtulab.net

Poccuiickuii 061ieo0pa3oBaTeIbHbIN TOPTA

http://school-collection.edu.ru
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