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IHHOACHUTEJBHASA 3AIINCKA

[IporpamMma 1o ¢u3uke 0a30BOTO YpPOBHS Ha YPOBHE CpeAHEro o0Imero obOpa3oBaHUs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOUM 0Opa3oBaTeNnbHOM mporpammbl, npencraBieHHbIX B OI'OC
COO, a Taxxe ¢ yu€ToM QenepajibHOI paboueld mporpaMmMbl BOCIIUTAHUS U KOHIENIMU IPENOIaBaHNus y4eOHOr o IpeaMera
«®u3uka» B oOpa3oBaTeNbHBIX OpraHuzanuax Poccuiickoil ®enepanuy, pealn3yroLMX OCHOBHbIE 00pa30BaTEIbHBIC
IPOrpamMMBlI.

Conepxxanue mnporpaMMbl MO (PU3HMKE HAIMpPaBICHO Ha (POPMHPOBAHME €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyuaronuxcst 10—-11 knaccoB mpu oOydeHuun ux (¢u3uke Ha 0a30BOM YpPOBHE HAa OCHOBE CHUCTEMHO-AESTEIBHOCTHOIO
nonaxopa. [Iporpamma no ¢usuke coorserctByeT TpeboBanusM OPI'OC COO k miIaHUPYEMbIM JIUYHOCTHBIM, IPEIMETHBIM U
METanpeIMETHBIM pe3ysibTaTaM OO0Yy4YeHMs, a TaKK€ YUYMTHIBAET HEOOXOIUMOCTb peaIu3alud MEXIPEIMETHBIX CBs3el
(U3UKH C €CTECTBEHHO-HAYYHBIMH Y4€OHBIMU IpeaMeTaMu. B Hell ompenenstoTcsi OCHOBHBIE L€ M3Y4YEeHHsS (PU3UKU Ha
YpOBHE cpefaHero oOmero o0pa3oBaHMs, IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHMS Kypca (DU3MKH: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, MPeIMETHBIC (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3MKe BKIIOYAET:

e IUIAaHMPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3UKHU Ha 6a30BOM ypOBHE, B TOM YMCJIE MPEAMETHBIE PE3YyJIbTaThl O

rojiaM o0y4eHwus;

e coJiepkaHue yueOHoTro npeamera « Ou3nka» mo rojgaM 00ydeHHUs.

dusuka Kak Hayka o0 HanboJee oOLIMX 3aKOHAX MPUPObI, BHICTYIAas B KaueCTBE y4eOHOro mpeaIMeTa B IIKOJIE, BHOCUT
CYILIECTBEHHBIA BKJIQJ B CUCTEMY 3HaHUU 00 okpyxkatomieM mupe. IIKOmpHBIN Kypc (U3UKH — CUCTEMOOOPa3yIOUUi st
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, MOCKOJbKY (U3MUYECKUE 3aKOHBI Jie)KaT B OCHOBE MPOLIECCOB W SIBJICHUIA,
U3y4aeMbIX XUMHUEH, Ouonorueit, ¢uznueckoid reorpadueir u actpoHomueil. Vcnonb3oBaHue W aKTUBHOE MPUMEHEHHE
¢u3MUecKuX 3HAHWM OMpeNesseT XapakTep W pa3BUTHUE PA3HOOOpA3HBIX TEXHOJIOTHHM B cdepe ISHEPreTUKH, TPAHCIOPTa,
OCBOEHHUSI KOCMOCa, MOJYYEHHUs] HOBBIX MAaTEpHUaJOB C 3aJaHHBIMH CBOMCTBAMM M Apyrux. M3yuenue ¢(usmkum BHOCUT



OCHOBHOM BKJaJ B ()OPMHUPOBAHHME €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa oOydaromuxcs, B (OpPMUPOBAHHE YMEHUIl
PUMEHATh HAyYHBIM METO] IO3HAHMSI IPU BBIIOJIHEHUN UMH Y4€OHBIX UCCIIEJOBaHUM.

B ocHOBy Kkypca (u3MKM AJi1 YPOBHSI CpEIHEro oOIIero oOpa3oBaHMs IOJOKEH psAl HAEH, KOTOpbIE MOXKHO
paccMaTpuBaTh Kak MPUHIIMIIBI €70 TOCTPOCHHSL.

Hoes yenocmuocmu. B COOTBETCTBUU € HEW KypC SIBISETCS JIOTUYECKH 3aBEPLIEHHBIM, OH COJEPKUT MaTEpHAI U3 BCEX
pa3zesioB (PM3HKH, BKIIFOUAET KaK BOIIPOCH KJIIACCUYECKOM, TaK U COBPEMEHHOMN (DPU3HUKH.

Hoesn cenepanuzayuu. B cOOTBETCTBUM C HEM Marepuall Kypca (pU3MKH OOBEAMHEH BOKPYT (PU3HUECKUX TEOPHIl.
Benymum B kypce siBnsieTcs: GopMUpOBaHUE PECTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€PHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpeAnoiaraeT HCIOJIb30BAHME T'yYMaHUTApPHOrO IMOTEHUHMana (PU3HYECKOU
HAyKH, OCMBICJICHHE CBS3U Pa3BUTHUS (DU3UKHK C pa3BUTHEM OOIIECTBA, a TAK)XKE C MHUPOBO33PECHUECCKIUMH, HPABCTBEHHBIMHU H
HKOJIOTMYECKUMU IPOOIEMaMH.

Hoesn npuxnaonou nanpasnennocmu. Kypce (u3nku npeanosaraet 3HaKOMCTBO C IIHPOKUM KPYIOM TEXHHYECKUX U
TEXHOJOTHUECKHUX MPUIIOKEHUI U3yUEeHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COACPKAHUS, MOCBALIEHHBIX AKOJIOTHYECKUM
npobsieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C Pa3BUTHUEM TEXHUKM M TEXHOJOTHH, a Takke OOCYXIeHHs Mnpodiem
paloHaIbHOIO PUPOIONOIB30BAHUS U SKOJIOTMUECKON O€30MaCHOCTH.

Crep’HEBBIMU dJIEMEHTaMU Kypca (GU3UKK Ha YPOBHE CpeHEro ooiero oopa3oBaHus SBISIOTCS (PU3NYECKUE TEOPUU
(popMupoBaHuEe NpenCTaBICHUNA O CTPYKTYype NOCTpOEHUs (U3UYECKON TeopuH, posii (yHAAMEHTAIbHBIX 3aKOHOB H
MPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUIX O MPHUPOJE, TPAHUIIAX MPUMEHUMOCTH TEOPH, AJSi OMUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJICHUI U IPOLIECCOB).

CucTeMHO-JIESTEIbHOCTHBIA MOAXO0Jl B Kypce (HU3MKH peanu3yercs TMpexAe BCero 3a Ccu€T OpraHu3aluu
AKCIIEPUMEHTANILHON JIeATeNbHOCTH oOyvaromuxcs. s 6a30Boro ypoBHs Kypca (PU3MKH — 3TO UCIOJIb30BAHUE CUCTEMBI
(pOHTANIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U 1a00paTOPHBIX PabOT, KOTOPBIE B MpOrpaMme no (Gpusuke 00beAMHEHbI B
oOIIMI CIMCOK YYEHUYECKUX MPAKTHUECKUX paboT. BriieneHrne B yka3aHHOM NepedHe JabopaTopHbIX padoT, MPOBOIUMBIX
JUIS KOHTPOJISI M OLIEHKH, OCYIIECTBIIIETCS Y4YaCTHHUKAMU O0pa30BaTEeIbHOrO IMpolecca HCXOlsd U3 OCOOCHHOCTEH



TUTAHUPOBAaHHUS W OCHAIIeHus kabunera ¢u3uku. Ilpm sToM oOecmeunBaeTcsi OBIAJCHHE OOYYAIOIMIMMHCS YMEHUSMHU
POBOJIUTH KOCBEHHBIE N3MEPECHHMSI, HCCIICIOBAHUS 3aBUCUMOCTEH (DM3MUECKUX BEJIMYMH U MTOCTAHOBKY OTIBITOB TIO MPOBEPKE
NPEIOKCHHBIX THUIIOTE3.

Bonbimoe BHUMaHWE YIENSETCS PENICHUIO PACYETHBIX M KAa4eCTBEHHBIX 3amad. Ilpu sToM s pacuéTHBIX 3amad
MIPUOPUTETOM SIBJISIOTCS 3a7a9d C SBHO 33JJaHHOW (PU3UYECKON MOJIEIBIO, MTO3BOJISIONINE MTPUMEHSATh N3YUCHHBIC 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjelia Kypca, TaKk ¥ MHTETPUPYS 3HAHUS W3 Pa3HBIX pa3zesoB. /(s KauecTBEHHBIX 3aaad
MIPUOPUTETOM SIBIISIIOTCS 3aJlaHUsI Ha OOBSICHEHUE MPOTEeKaHUsl (PU3NYECKUX SIBIICHUN U MPOIIECCOB B OKPYKAIONICH >KU3HHU,
TpeOyromue BpIOopa (PU3UIECKON MOJICH JIJIs CUTYaIH MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBUM ¢ TpeboBanusamu OI'OC COO k maTepHalbHO-TEXHHUYECKOMY OOECIEUEHHUI0 Y4eOHOro mpoliecca
0a30BbIll YpOBEHb Kypca (DU3UKH Ha YPOBHE CpeAHEro oluiero oOpa3oBaHus JOHKEH U3Y4aTbCsl B YCIOBHUAX MPEIMETHOTO
kaOuHeTa (PU3MKK WK B YCIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IuKIa. B kaOunere
(GU3UKU TOJDKHO OBITH HEOOXOAMMOE JIabopaTOpHOE 000PYI0BaHUE JJIsl BHIMOJHEHHUSI YKa3aHHBIX B MpOrpaMme mo (pusuke
YYCHHYECKUX MPAKTHIECKUX PaboOT U JEMOHCTPAITMOHHOE 000PYI0BaHNE.

JleMoHCTpanmmoHHOE 000pyMOBaHUE (HOPMHUPYETCS B COOTBETCTBHM C MPHUHIIUIIOM MHHHMAJIBHOW JOCTaTOYHOCTH H
o0OecreunBaeT MOCTAaHOBKY TMEPEUUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIUi JUIsl UCCIIEIOBAHMS
M3Y4aeMbIX SBJICHUN U TIPOIIECCOB, IMITUPUYECKUX U (PYHTaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTopHoe oOOpyJOoBaHUE JUIsI YYEHWYECKUX MPAKTHUUYECKHX padoT QGopMUpYEeTCs B BHAEC TEMaTHUYECKUX
KOMILJIEKTOB W OOecredYnBaeTcs B pacu€Te OJHOTO KOMIUIEKTa Ha ABYX oOOydJarommxcs. TeMaTWdecKue KOMITIEKTHI
nabopaToOpHOTO 000PYIOBAHUS JOJKHBI OBITH TOCTPOCHBI HAa KOMILJICKCHOM HCITOJB30BAHMHM AHAJIOTOBBIX M IH(POBBIX
MpUOOPOB, a TAKXKE KOMITBIOTEPHBIX U3MEPUTETHLHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMH TICJISIMHU H3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISFOTCSI:

e (QopMupoBanue wuHTEpPeCa W CTPEMJICHHS OOYYAMOIIMXCS K HAyYHOMY H3YYCHHUIO TPUPOJbLI, PA3BUTHE WX

WHTEJUICKTYaJIbHBIX U TBOPUYECKUX CITOCOOHOCTEH;
e pa3BUTHC TPEACTABICHWA O HAYYHOM METOJE TO3HAaHUS W (OPMHUPOBAHUE HCCICAOBATEIIBCKOTO OTHOIICHUS K
OKPYXKAIOIIUM SIBJICHUSIM;



dbopMHpOBaHME HAYYHOTO MHUPOBO33PEHUS Kak pe3yibTaTa M3yYEeHHUs] OCHOB CTPOCHUS MATepUud U
(GbyHIaMEeHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHre YMEHUHN OOBSACHATD SABJICHUS C UCTIOIb30BaHUEM (PU3NYECKUX 3HAHUM U HAYYHBIX JI0KA3aTEIbCTB;
dbopMHupoOBaHUE TIPEACTABICHUA O PO (PU3UKH JJIS PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne 3THUX Lienei olOecreunBaeTcs pelIeHHEeM CIEIYIOMMX 3a/Jad B Mpollecce M3ydeHus Kypca (pU3MKu Ha
YPOBHE CpEHEr0 0011ero 00pa3oBaHus:

IpUOOPETEHNE CUCTEMBI 3HAaHUHN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKITIOUAsT MEXAHUKY,
MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOJIUHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHrUE YMEHHUI TPUMEHSTh TECOPETUUECKUE 3HAHUS 1)1 OOBIACHEHUST (PU3NUECKUX SIBIICHUI B IPUPOJE U JJIS
MPUHATHS TPAKTUYECKUX PENICHUN B OBCEHEBHOM KU3HU;

OCBOCHHE CIOCOOOB pEeIIeHHUs PA3TMYHBIX 33]1a4 C SIBHO 3aJIaHHOM (hU3MYECKON MOJIEIbI0, 3a/1a4, MOpa3yMeBaIOIINX
CaMOCTOSTENIbHOE CO3/IaHue (PU3UUECKON MOJIECIH, aJICKBATHON YCIIOBUSAM 3a/a4H;

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

OBJIAJICHUE METOJaMHU CaMOCTOSITEIbHOTO TJIAHUPOBAHUS W TPOBENCHUS (PU3NYECKHX JKCIEPUMEHTOB, aHAIN3a U
UHTEpIpeTanuu nHOpMaIuu, ONPeACIICHUS TOCTOBEPHOCTH TIOJYYEHHOT'O PE3YIbTaTa;

CO3/IaHUE YCIIOBHUM JJIsI pa3BUTHUSI YMEHUM ITPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKOU JIESITEIBHOCTH.

Ha usyuenue ¢usuku (06a30BbIi ypOBEHb) Ha YpOBHE CpeaHero obmiero odpaszoBanus orBoautca 136 udacos: B 10
KJ1acce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEJEIO).

[Ipennaraemeiii B mporpaMMe 10 (u3MKE MepedyeHb JabOpaTOpHbIX U MPAKTUYECKUX paboT  sBISETCS
PEKOMEH/I0BaHHBIM, YUYUTENb J€aeT BbIOOp MpOBeNEHUs J1abOpaTOPHBIX PAabOT M OMBITOB C Y4ETOM HMHIMBUIYaTbHBIX
0COOCHHOCTEM 00yJarOIUXCS.



COIEPXAHUE OBYYEHUA
10 KITACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MIO3HAHUSA
®usuka — Hayka o npupoje. HaydHble METOABI MO3HAHMS OKpYKAroIIero Mupa. Poiib 3KCriepyuMEHTa W TEOpUH B
MIPOIIeCCE MMO3HAHMS MPUPOIBI. IKCTIEPUMEHT B (PU3HKeE.
MopenupoBanue Qpu3NUECKUX SIBICHUNA U TiporieccoB. HayuHble runore3sl. @uU3nUecKkrue 3aKOHbI U TEOPUHU. ['paHUIIbI
MIPUMEHUMOCTH (PU3UIECKHUX 3aKOHOB. [IpUHITUIT COOTBETCTBHS.
Ponp 1 MecTo pu3uku B popMUpOBaHUHM COBPEMEHHON HayYHOM KapTHHBI MUpPA, B IPAKTHICCKON AEATCILHOCTH JIFOJICH.
Jlemoncmpayuu
AHaJIOTOBBIE U ITU(POBBIE UBMEPUTENIBHBIE MPUOOPHI, KOMIBIOTEPHBIC TATUMKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBrmxeHrne. OTHOCUTEIBHOCTh MEXaHUUECKOTo ABMKEeHUA. Cucrema orcuéra. Tpaekropus.

[Tepemenienue, CKOPOCTh (CPeAHSST CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUaIbHON TOUYKH, UX TTPOCKIINH
Ha OCH CUCTEeMbI KoopauHaT. ClI0XKeHHE EPEMEILICHUN U CIIO)KEHUE CKOPOCTEH.

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEeHHE. ['paduku 3aBUCUMOCTH KOOPJWHAT, CKOPOCTH,
YCKOPEHUS, MYyTH U NIEPEMENICHNS MAaTEPUATLHON TOYKU OT BPEMEHHU.

CBobOosHOE TIasieHne. Y CKOpeHHE CBOOOTHOTO MaCHUSI.

KpuBonuuenHnoe nuxeHue. [BMKEHUE MaTepUaIbHOW TOYKHU MO OKPY>KHOCTHU C MOCTOSIHHOM O MOJYJII0 CKOPOCTBIO.
VYrioBasi CKopocTh, IMHEWHAas CKOpocTh. [lepuos u yactoTa obpamienus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHudeckre yCTpONCTBA M MPAKTUUYECKOE MPUMEHEHHUE: CIUIOMETpP, JABH)KEHHUE CHAPSANOB, LIETIHBIE U PEMEHHBIC
rnepenayvu.

Jlemoncmpayuu



Mopenb cucteMbl OTCUETA, MILTFOCTPALUS KHHEMATUUECKUX XAPAKTEPUCTUK IBUKEHUS.

[IpeoOpazoBanue NBUKEHUN C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXE U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBmkeHus Tenna, OpOIIEHHOTO MO YIJIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUsI.

Hanpasnenue CKOpoCcTu pu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3ydyeHne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEACICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXAY MYTAMH, NPOWJCHHBIMH TEJIOM 3a IOCJIEIOBATEIBbHBIE PABHBIE MPOMEKYTKHU
BPEMEHH MIPU PAaBHOYCKOPEHHOM JIBMKEHUU C HAYAIIBHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBMKEHUS [IAPUKA B BA3KOM KUIKOCTH.

N3yuenue ABuxKEHUS Tena, OPOLMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaumn otHocutensHOCTH ['anunes. [lepoiii 3akoH HeroToHa. MIHEepunanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoii 3akon HeloTOoHa A1t MaTepuaabHOM TOYKU. TpeTuid 3aKOH
Hprorona st MarepuanbHbIX TOYEK.

3akoH BceMupHOTo TAroteHus. Cuna tspkectu. IlepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoJibxkeHusi, kauenusi). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUIIa
Tpenus nokosi. Koagdunuent tpenus. Cusa CONpoTUBICHUS MPU JBUKEHUHU Tela B )KUJIKOCTU UJIH Tase.

[TocTynmarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT CHJIBI OTHOCUTENBHO OCH BpaiieHus. [nedo cuibl. Y CnoBus paBHOBECHS TBEPAOTO TENA.

TexHu4eckre yCTpOMCTBa U MPAKTUUECKOE TPUMEHEHHE: TTOIINUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.



CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CrnoxxeHue cuil.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(pOopMaIinH.

HesecomocTts. Bec Tena npu ycKOpeHHOM NOABEME U NTAJCHUH.

CpaBHEHME CHUJI TPEHHMSI IIOKOSI, KAYEHHSI U CKOJIBYKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuenue aBMKEHUs: OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU CHII YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM 00paslie, oT ux aedopMaluu.

Hccnenosanue ycioBuii paBHOBECHs TBEPAOTO TeNA, UMEIOILIETO OCh BPALCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMmnynbc MaTepuanbHOl TOUKH (Tea), CHCTEMbl MaTEPUAbHBIX TOYEK. MIMIyJIbCc CHUIIBI 1 M3MEHEHHE MMITyJIbCca TENa.
3aKOH COXPAaHEHMs UMITYJIbca. PEaKTUBHOE IBI)KEHHE.

Pa6ota cuibl. MOIHOCTH CUJIBL.

Kunertudeckas sHeprus MaTepuanbHON TOUkU. Teopema 00 M3BMEHEHUN KHHETUYECKON YHEPTUH.

[ToTenuumanbHas »Heprusi. [loTeHmanbHas >Heprus ynpyro aehopMUpOBAHHON MpYXUHBI. [loTeHUManbHas sHeprus
Tesa BOJIM3U MOBEPXHOCTH 3E€MITH.

[loTeHunanbHble U HEMOTEHIMAIbHbIE CHIIbl. CBs3b pabOThl HEMOTEHUHUAIBbHBIX CHJI C U3MEHEHHUEM MEXaHUYeCKOH
SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHU4ecKue yCTpOMCTBA U IIPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIIEP, IIPYKUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.



PeaktuBHOE IBUXKEHUE.

[lepexoa NOTEHIIMATILHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopsie pabonvl

N3yuyeHune abCOMOTHO HEYNPYTOro yAapa ¢ HOMOIIBIO IBYX OJMHAKOBBIX HUTSIHBIX MAsTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ ”3MEHEHHEM MEXaHUYECKON SHEPTUHU Tella Ha IPUMEPE PACTSHKEHUS] PE3HHOBOIO
KIyTa.

Paszpnes 3. MouiekyasipHas pu3NKa 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISPHO-KUHETUYECKON TEOPUU U MX ONBITHOE O0OCHOBaHWE. bpOoyHOBCKOE JBHKEHUE.
Huddysus. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUIl BellecTBa. MOJIeiu CTPOSHUS Ta30B, KUAKOCTEH U TBEPABIX Tell
U OOBACHEHUE CBOMCTB BElIECTBA HAa OCHOBE ATUX Mojeliell. Macca u pasmepbl MoJiekys. KonudecTBO BeliecTBa.
[ToctostnHas ABoranapo.

TerutoBoe paBHoBecue. Temneparypa u e€ usmepenue. lkana remneparyp Llenbcusi.

Mopgaenb uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KUHETUYECKOW TEOPUHU HICATbHOTO Ta3a. AOGCOOTHas
TeMIIeparypa Kak Mepa CpeHel KUHETUYECKOW SHEPIrUuM TEIUIOBOTO ABWKEHUA yacTull rasa. [llkana temneparyp KenbBuna.
I'azoBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon [lanerona. M3ompoueccsl B HACaIbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe npeicTaBieHrne U30IPOLIECCOB: H30TEpMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa M MPaKTHYECKOE MPUMEHEHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIIKE TUCKPETHOE CTPOEHHUE BEIIECTBA, GOTOrpaduu MOJEKYI OPTraHUYECKUX COCAMHEHUIA.

OnbiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, I0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMO/ICHCTBUSI.



Mogenb, WTIOCTpUpYIOIIas IPUPOAY AaBICHUS T'a3a HA CTEHKU COCY/a.

OnbITHl, WILTIOCTPUPYIOIINE YPAaBHEHNUE COCTOSIHUSI MJI€aJIbHOTO T'a3a, H30MPOIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

OnpeneneHre Macchl BO3/lyXa B KJJACCHOM KOMHATE HA OCHOBE U3MEPEHUI 00bEMa KOMHATHI, JABJICHUS U TEMIIEPATYPbI
BO3/yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTPaMH COCTOSTHUSL Pa3pekKeHHOTOo rasa.

Tema 2. OcHosvl mepmoouHamuKu

TepmoguHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJMHAMHYECKOW CHCTEMBbl M CIOCOOBI €€ H3MEHEHHS.
KonuyectBo TtemnoTel u paboTa. BHyTpeHHsII »HEprus OJHOATOMHOIO HJI€aIbHOrO Ta3a. Buabl Teronepenaumu:
TEIJIONPOBOAHOCTh, KOHBEKIUS, U3TyUYEeHHE. Y eNIbHAs TEIIOEMKOCTD BellecTBa. KolnyecTBO TEmIOThI TP TEIIONEpeaaye.

[Tonstue 06 aguabatHOM npouecce. [lepBrlii 3akoH TepMoanHaMUKU. [IpuMeHeHre nepBoro 3aK0Ha TEPMOJIUHAMUKHU K
u3onpoueccam. ['paduueckas uaTepnperanus paboThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh po1IecCCOB B MPUPOJE.

TeroBble MamuHbl. [IpuHUIMOB ASHCTBUS TEIIOBbIX MamMH. I[IpeoOpa3oBaHus >HEPrUM B TEIUIOBBIX MAalIMHaX.
Kosddumment nonesnoro naerictBus termoBor mammubl. [lukn KapHo u ero kodpduIMEHT MOJIE3HOTO JEUCTBUS.
DKOJIOrH4eCKHEe MPOOIEMbI TETNIOIHEPTETUKH.

TexHuyeckue ycTpoicTBa U NMPAKTUUYECKOE NMPUMEHEHHE: JBUraTelb BHYTPEHHETO CropaHus, ObITOBOW XOJIOAUIIbHUK,
KOHUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEN SHEPruu Teja Mpu COBEPIIEHUU pabOThl: BbUIET MPOOKH U3 OyTHUIKU MOJ JEHCTBUEM CXKATOTO
BO3/yXa, HarpeBaHue »pupa B JaTYHHOU TpyOKe MyTEM TpeHUsI (BUICOIEMOHCTPALIHS).

N3menenune BHyTpeHHEH sHepruu (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnpIT 0 aAabaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJIsl.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3mepenue yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecammnwie cocmosanusn eeuwecmea. Dazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcamus. Vcmapenue u kxureHue. AOCONIOTHAsS M OTHOCUTENbHAS BIAXKHOCTH BO3yXa.
Hacpimennsiii nap. Y aeiapHas TEIoTa napooopa3zoBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHHSI OT AaBICHUS.

Teépnoe Teno. Kpucrammueckne u amopdHbie Tena. AHU30TPOMHSI CBOMCTB KpUCTALIOB. JKUAKHWE KPUCTAJUIHL.
CoBpeMeHnHbIe MaTepuaibl. [InaBpnenue u kpucramidzanus. Y nefnbHas Tersorta miasieHus. Cyonumarus.

VYpaBHeHue TerioBoro 0anaHca.

TexHuyeckre yCTPONCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M TCUXPOMETP, KaJOPUMETP, TEXHOJIOTUU

MOJTYYEHHS] COBPEMEHHBIX MaTEpPUAIOB, B TOM YKUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoiICTBA HACBHIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAJUIMUECKOTO BEILIECTRA.
JleMOHCTpalnusi KpUCTaJIOB.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenre OTHOCUTENBHOW BIAXKHOCTH BO3/1yXa.

Paznen 4. JjekTpoauHAMMKA
Tema 1. dnekmpocmamuxa
OnekTpu3anus Tel. OJJeKTpuueckui 3apsja. JIBa Buaa 3JeKTpUYecKUX 3apsiioB. [IpOBOMHUKH, AUIEKTPUKH U
MOJTYTPOBOHUKHU. 3aKOH COXPAHEHUS IIEKTPUUECKOTO 3apsia.

B3anmopneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil anekTpuueckuid 3apsa. JDnekrpuyeckoe nojue. Hanpsk€HHOCTH
ANEKTPUYECKOTO NoJs. [IprHIMIT cynepno3nunu 3JIeKTPUIECKUX osel. JIMHUM HANpsyKEHHOCTH DIIEKTPUYECKOTO TTOJIS.



PabGora cun snekrpoctatudeckoro mois. [lorenuuman. Paznocts mnoreHnuanoB. [IpoBOIHUKM U JAMDIIEKTPUKH B
ANEKTPOCTATUYECKOM MoJie. [JusnexkTpruyueckasi MpOHUIAEMOCTb.

OnekTpoéMkocTb. KonneHcaTop. DIeKTpoEMKOCTD MIIOCKOTO KOHJEHCATOpA. DHEPTUs 3apSKEHHOT0 KOHAEHCATOPA.

TexHn4eckre yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHUE: DJIEKTPOCKOIL, JIEKTPOMETP, IEKTPOCTATUYECKAs 3allNTAa,
3a3eMJIEHUE JIEKTPONPHUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN aIapaT, CTPYHHBIA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICHCTBUS JICKTPOMETPA.

B3auMoelicTBHE HA3EKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTAaTUYECKAs 3aLIUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOMIAJW IUIACTUH, PACCTOSHUS MEXKIY HHUMU H
TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DIIEKTPUYECKHM TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTpUUecKOro Toka. Microunuku toka. Cuia toka. [IocTosiTHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COINPOTUBIICHHE. YJEIbHOE COMPOTUBJIEHUE BemecTBa. llociaenoBaTenbHOe, MapasuielibHOE,
CMEIIaHHOE COCIMHEHNUE MPOBOJHUKOB.

Paborta snexrpuueckoro Toka. 3akoH [[xoyins—JIeHiia. MOITHOCTB AIEKTPUUYECKOTO TOKA.

DJIeKTPOJIBIKYILAasi CUJia M BHYTPEHHEE COINMPOTHBJICHWE HCTOYHMKA TOKa. 3akoH Oma i MOJMHOW (3aMKHYTOM)
3NeKTpuYecKou uenu. KopoTkoe 3aMbIKaHUE.



DJIEKTPOHHAsI TMPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBHUCUMOCTH COMNPOTUBIICHHS METANIOB OT TEMIIEPATYPHI.
CBepXnpoBOJIUMOCTb.

DNEeKTpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[TonynpoBonuuku. CoOCTBEHHas M TMPUMECHAs MPOBOAMMOCTh TMOJYyHNpOBOAHMKOB. CBOICTBa P—N-mepexona.
[TomynpoBOTHUKOBBIE IPUOOPHI.

DNEKTPUYECKNUN TOK B PACTBOPAX U PACILIABAX AIEKTPOIUTOB. DIIEKTPOIMTHYECKAs JUCCOLUALINS. DIIEKTPOIIH3.

DOneKkTpu4YecKuid TOK B razax. CaMOCTOSITENbHBINM U HECAMOCTOATENbHBIN pa3psia. Monnus. [Inazma.

TexHuueckue yCTpOWCTBA W TNPAKTUUYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETP, PEOCTAT, HMCTOYHUKU TOKa,
ANIEKTPOHArpEeBaTENbHBIE MPUOOPBI, AIEKTPOOCBETUTEIbHBIE HPHOOPHI, TEPMOMETDP CONPOTHUBICHHS, BAaKyyMHBIN IHO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN THO]], FaIbBaHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOIIAAM IONEPEYHOI0 CEYECHHS U
Marepuana.

CMmelaHHOE COEIMHEHNE ITPOBOIHUKOB.

IIpssMoe wu3MepeHHe >SIEKTPOABMKYIIEH CHibl. KOpPOTKOE 3aMblKaHHWE TajJbBaHWYECKOIO 3JIEMEHTa M OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONPOTHUBIICHHS] METAIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoii pa3psaa U MpOBOAUMOCTb BO3/1yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuyenne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABMXKYIIEH CHIIbl MCTOYHUKA TOKA U €r0 BHYTPEHHEr0 CONPOTUBIICHUS.

Habmronenue ammekTpoimsa.



MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusnku 6a3oBoro ypoBHs B 10 Kjacce oCyIIECTBISETCS ¢ YUETOM COJIEPIKATEIbHBIX MEKIIPEAMETHBIX
CBsI3€M ¢ KypcamMy MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpauu U TEXHOJIOTHH.

Meosicnpeomemuvle noHamus, CBA3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO TIO3HAHUS: SIBIICHUE, HAy4YHBIH (axT,
runoTe3a, GpuznyecKkas BeIMUnHa, 3aK0H, Teopus, HaOII0JeHIE, SKCIIEPUMEHT, MOJICTUPOBAHIE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHHM, JnHelHas (QyHKuus, napabona, runepbosa, ux rpaduku U CBOMCTBA,
TPUTOHOMETpPUUECKHE (PYHKLUHU: CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX IPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexaHnueckoe ABW)KEHHE B KUBOHU npupoje, nud@ys3us, ocMOC, TEIMJIOOOMEH JKUBBIX OPTaHU3MOB (BHJIbI
TEIJIONEepPEauH, TEMJIOBOE PABHOBECHE), JIEKTPUUECKHE SIBICHUS B )KMBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE
CBOMCTBa TBEPABIX TEJ, >KUJIKOCTEW M Ta30B, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IJUCCOLMALIMS,
raJlbBaHUKA.

l'eocpagusa: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE IBUKEHUH C MCIOIb30BAHHMEM MEXAaHHU3MOB, YUYET TPEHHS B TEXHHMKE, MOJUIMITHHKH,
WCITOJIb30BAaHUE 3aKOHA COXPAHEHMsI UMITYJIbCA B TEXHHUKE (paKeTa, BOIOMET U JPYTHE), ABUTATENIb BHYTPEHHETO CrOpaHus,
napoBasi TypOrHa, ObITOBOM XOJOJMIBHUK, KOHIULIMOHEP, TEXHOJIOTHH MOJYyYEHUSI COBPEMEHHBIX MaTepUaloB, B TOM YHCIIE
HAaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM
MIPUHTED, ANEKTPOHArpEeBATENbHBIE TPUOOPHIL, INEKTPOOCBETUTENbHBIE MPUOOPHI, TATbBAHUKA.

11 KUIACC

Pa3znen 4. DjeKTpoAMHAMMKA
Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA



[TocTostHHble MarHuTHL. B3anMopeiicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe moJie. BeKTop MarHMTHOW WHIYKIUU.
[IpuHIUN Cynepno3uiuu MarHUTHBIX TNoJied. JIuHuM MarHuTHOW MHAyKiuu. KapThHa NUHUI MarHUTHOM WHIYKIUU TOJS
MOCTOSIHHBIX MarHUTOB.

MaruutHoe noJie NpoBOJHUKA ¢ TOKOM. KapTuHa nTuHU MHAYKIUA MAarHUTHOTO MOJI JJIMHHOTO MPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KaTYIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoaelicTBue MpoBOJHUKOB C TOKOM.

Cuna Amrepa, e€ MOyJib U HaIlpaBJICHUE.

Cuna JlopeHua, e€ MOyJib ¥ HampaBiieHHe. J{BIDKEHHE 3apsKEHHOM YacTUIIBI B OJTHOPOJHOM MarHUTHOM moJje. Pabora
cuibl Jlopenna.

SIBneHHE IIEKTPOMArHUTHOM MHAYKIHH. [I0OTOK BEKTOpa MarHUTHOM MHAYKIMHU. DJIEKTPOABIKYIIAS CHJIA WHAYKLUU.
3aKOH dJIEKTPOMAarHUTHOW nHAyKmu Papanes.

Buxpesoe anekTpudeckoe mosie. DIEKTPOJABKYIIAs CHJIa MHIYKLIHUHA B IPOBOJHMKE, JBHKYIIEMCS ITOCTYNATEIbHO B
OJIHOPOJAHOM MAarHUTHOM II0JI€.

IIpaBuino Jlenna.

NHnykTUBHOCTE. SIBNIEHNE CAMOMHAYKIWA. DIIEKTPOABUKYILAS CUJIa CAMOMHIYKIIVH.

DHeprusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpouCcTBa U NMPAKTUYECKOE IPUMEHEHUE: IIOCTOSHHBIE MarHUTHI, DJIEKTPOMATrHUTHI, DJIEKTPOABUIaTEb,
YCKOPHUTEIM 3JIEMEHTAPHBIX YACTUL, UHAYKIHMOHHAS I€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MMy4YKa MATHUTHBIM MOJIEM.

JIvHUYM MHIYKIIMY MAarHUTHOTO TOJISL.

B3aumozerictere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.



SIBlIeHUE PIIEKTPOMArHUTHON MHIYKIIUH.

[IpaBuno Jlenna.

3aBUCUMOCTB AJIEKTPOJBUKYIIECH CUIIBI MHAYKIIUM OT CKOPOCTH M3MEHEHHUSI MArHUTHOTO MOTOKA.
SIBrIeHME CAaMOMHIYKIIUH.

Vuenuueckuii axcnepumenm, 1abopamopuvle pabomol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue n1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

Paznen 5. Kosie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONE€DAHUSA

KonebarenbHast cucrema. CBoOoAHBIE MexaHMUeckue kosebOaHuda. ['apmonuveckue koneOanus. I[lepmon, uvacrora,
aMIiuTyaa v ¢asa konebanuid. [IpyxuHHBIN MasTHUK. MaTeMaTuueCKuid MasiTHUK. Y paBHEHUE TapMOHUYECKUX KOJeOaHUH.
[IpeBparienue sHeprUM MPU TAPMOHUYECKUX KOJICOAHMSIX.

KonebGarenbupiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHWS B HACATLHOM KOJI€OAaTeTbHOM KOHTYpE.
AHanorus MeX1y MEXaHUYECKUMH U DJIEKTPOMarHUTHBIMU KoJiebanusiMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHUS SHEPTHUH B
UJeaNbHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux kojicOaHusX. BbIHy»XJeHHbIEe MexaHu4eckue KoJjieOanus. Pesonanc. BwiHyXIeHHbIE
AJIIEKTPOMATHUTHBIE KOJICOAHUS.

[Tepemennslil Tok. CHHYCOUIaNbHBINA MEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYAHOE U JACHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpanchopmarop. IlpousBojcTBo, mepenadya U MOTPEOTICHUE DICKTPUUECKON SHEPruu. DKOJOTUYECKUE PUCKU TPU
MIPOU3BOJICTBE AEKTPoIHEprun. KynbTypa ucrnoap30BaHUs SJIEKTPOIHEPTUHU B MOBCETHEBHOM KU3HHU.

TexHuYecKre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JJIEKTPUUYECKHI 3BOHOK, T€HEpATOp MHEPEMEHHOIO TOKa,
JMHUHU 3JIEKTpoIiepeay.



Jlemoncmpayuu

Hccnenosanue napameTpoB KojiebaTeIbHON CUCTEMBI (ITPY>KMHHBIN MM MaTEMaTUUECKUN MasITHUK).

Habmronenue 3aryxarommx KojieOaHHH.

HccnenoBanne CBOWCTB BHIHYXKICHHBIX KOJIeOaHUH.

Ha6nronenue pe3onanca.

CB0OOTHBIE AIIEKTPOMArHUTHHIE KOJIeOaHus.

OcuusuiorpaMMbl (3aBUCUMOCTH CUJTBI TOKA U HAIIPSIKEHUSI OT BPEMEHH ) JUISI JIEKTPOMArHUTHBIX KOJIEOAHUH.
Pe3onanc mpu mocienoBaTeIbHOM COSTUHEHNN PE3UCTOPA, KaTYIIIKA HHIYKTUBHOCTH U KOHACHCATOPA.

Moenb TUHUY JIEKTPOIepe1adun.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJIEOAHUM Tpy3a Ha HUTHU OT JIJTMHBI HUTU U MAcCChI Ipy3a.
HccnenoBanne nepeMeHHOr0 TOKa B LIETIH U3 MOCIEA0BATEIbHO COSIMHEHHBIX KOH/IEHCATOPA, KATYIIKU U PE3UCTOPA.
Tema 2. Mexanuueckue u 31eKMpPOMACHUNIHbBLE 60JIHbL

MexaHu4ecKkrue BOJIHBI, YyCIIOBHUS pacrupocTpaneHus. Ilepumon. CKOpoCcTh pachpOCTpaHEHWS W JJIMHA BOJIHEL.

[Tonepeunsie u MpoAoaLHBIE BOJIHBI. MHTepdepentus u qudpakiys MEXaHUYeCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.
DONEeKTPOMArHUTHHIC BOJTHBL. Y CIIOBHS U3JTyUEHUS SJIEKTPOMArHUTHBIX BOJH. B3anmuast opuenranus Bektopos E, B, V B

ANEKTPOMArHUTHON BosHEe. CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH: OTpaXeHHE, MPETOMIICHHE, MOoJspu3auus, audpakius,
uHTepdpepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[lkana 31eKTpOMarHUTHBIX BOJIH. [IpMeHeHNe 3IeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IprHIMIBI paguOCBsI3U U TeneBUAcHUA. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

TexHuyeckre ycTporcTBa U MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIE NHCTPYMEHTHI, YIIBTPAa3BYKOBAsl INarHOCTHKA B

TEXHUKE U MEUIIMHE, paiap, paIuoNpUEMHHK, TEIEBU30p, aHTeHHA, Tesnedon, CBY-neus.

Jlemoncmpayuu



OO0pazoBaHue U pacpOCTPAHEHUE MMONIEPEUHBIX U MPOJI0IHHBIX BOJIH.

Kone6momieecs Teno Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M peTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepennmu u qudpakiind MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAaHC.

HaGnronenue cBs3M rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMIUIUTYAOU U YaCTOTOM KoJeOaHUH.

WccnenoBanne CBONCTB  AJIEKTPOMArHUTHBIX  BOJIH: OTpaXEHHE, MPEOMJICHHE, MOoJspu3anus, audpakxius,
UHTEpPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeitHOE pacnpocTpaHeHHWE CBEeTa B OJHOpoAHOM cpene. JIyd cera. Toueunslii
HMCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoenue n3o0paxeHnil B INIOCKOM 3epKajie.

[Ipenomnenue cBera. 3aKOHBI MPENIOMIIEHUSI CBeTa. AOCOJIIOTHBIA TMOKa3aTelb mnpenomieHus. [lonHoe BHyTpeHHee
oTpaxeHue. [IpeaenpHblid yroyi NoJHOTO BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro cBeta. LIBer.

Cobwuparonye u pacceuBaromnye JUH3bl. ToHkas guH3a. DOKYCHOE PACCTOSIHUE M ONTHUYECKasl CHJIa TOHKOMW JIMH3BI.
[TocTpoenne n300pakeHUt B COOMpPAIONIUX U pacCEeUBAIONIMX JUH3aXx. DopMylia TOHKOW JIMH3BI. YBEJIWYEHUE, TaBAEMOE
JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBas onrtuka. MuTepdepenmus cBera. KorepeHTHbIE HMCTOYHHMKH. YCJIOBHS HAOMIOJEHUS MAaKCHUMYMOB H
MUHUMYMOB B UHTEP(HEPEHITMOHHONW KapTUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HMudpakus cBeta. [AudpaxuuonHas pemérka. YcioBue HAONIOACHUS TJIABHBIX MAaKCUMYMOB TpU TMaJICHUU
MOHOXPOMATHYECKOTO CBETa Ha AUMPAKITMOHHYIO PEIIETKY.

[Tonsipusanus ceera.



TexHuueckue yCTpoMCTBA M MNpPAaKTUYECKOE IMPUMEHEHHE: OYKH, Jyma, ¢oToammapar, MPOEKIIMOHHBINA armmapar,
MUKPOCKOII, TEJIECKOII, BOJOKOHHAS ONTHKA, TU(PpaKIIMOHHAS pEHIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpsamomnuHeitHOE pacnpocTpaHEeHUEe, OTpaKEHUE U IpeomiieHre cBeta. OnTuyeckre npudophI.

[TonHoe BHyTpeHHEE OTpakeHue. Moielib CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mopenu MUKpOCKoma, TEJIECKOIa.

Habnronenue natepdepeHnu crera.

HaOnronenune nudpakiyu ceera.

HaOnronenue nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOIIBIO IPU3MBL.

[Tonydyenue cekTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKH.

HaOmronenue nossipuzanuu CBeTa.

Yuenuueckuii skcnepumenm, nabopamoptsie pabomuwl

N3MepeHue nokazaress npeioMIeHUs CTeKIa.

NccnenoBanue cBOMCTB N300payKeHU B JTMH3AX.

Hab6nronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH
['paHuibl TPUMEHUMOCTH  KJIIACCMYECKOM MexaHukd. [locTynaTel chnenuaabHOM TEOPUU  OTHOCUTEIIBHOCTH:
WHBAPUAHTHOCTh MOYJII CKOPOCTH CBETA B BAKyyMe, MIPUHIUIT OTHOCUTEIBHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAIICHUE IJIUHBI.
DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBsi3b Macchbl ¢ SHEPTUEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIIbI. DHEPTHUS MOKOS.

Pasznen 7. KanToBas ¢pusuka



Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBs3u 3Hepruu GOTOHA € €ro YaCTOTON. DHEPTUs U UMITYJIbC (POTOHA.

OtkpeiTe u uccinenoBanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akonsl poTodPdekra. YpaBHeHHe DUHIITEHHA
g potorddexra. «Kpacnas rpanuna» goroaddexra.

JlaBmenne cBera. OnbiThl 1. H. JIeGenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUe: (POTOAIeMEHT, (DOTONATUYNK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT03PdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopna no paccesnuto o -yactuil. [lnmanerapnas moxenb atoma. [locTtynater
bopa. Wznydyenue u morsiomenne GOTOHOB MPHU IEPEXojie aToMa ¢ OJHOTO YPOBHS SHEPrHUU Ha JIpyroi. Buibl cnekTpos.
CnekTp ypoBHEHN 3HEPTUH aTOMA BOJAOPO/A.

BonnHoBble cBoiicTBa yactul. Bonnsl ne bponisa. KopnyCkyIsspHO-BOIHOBOU yaau3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHnueckrue yCcTpONCTBa M MPAKTUYECKOE MPUMEHEHHUE: CHEeKTPaJbHbIA aHaNW3 (CHEKTPOCKOIM), Ja3ep, KBAHTOBBIM
KOMIIBIOTED.

Jlemoncmpayuu

Mognens onbita Pezepdopa.

OnpenesneHue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue muHeNYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.



Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

Habmronenue nuHeHyaTOro CriekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTBI, JOKA3bIBAIONINE CIOKHOCTh CTpoeHms sapa. OTkpeiTHEe pamuoakTuBHOCTU. OmbiTel Pesepdopaa mo
OTPENEICHUIO COCTaBa paauoaKTUBHOTO wm3nydeHus. CpoiictBa amb(da-, Oera-, ramMma-usnydeHus. BrusHue
PaJIMOAKTUBHOCTH HA KHUBBIC OPTAaHU3MBI.

OTtkpbiTHEe TpoTOHA M HelTpoHa. HyknonHas mozens siapa [eitsenOepra—lMBanenko. 3apsn sapa. MaccoBoe 4ducio
anpa. M30Tomsl.

Anbga-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ["amma-uznydeHnue. 3aKOH paJuoaKTUBHOIO pacnajia.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHblie cuibl. Jledext maccsl sapa.

SnepHble peakuuu. JleneHue u CUHTES sI€Ep.

Snepusiii peaktop. TepmosaepHblil cuntes. [Ipo6ieMbl 1 EpCHEKTUBBI SIEPHON IHEPTETUKH. DKOJIOTUYECKUE ACTIEKThI
AIEPHON SHEPIETUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
dyHaMeHTalIbHbIE B3auMoieicTBUs. EMUHCTBO (u3nueckoil KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: JNO3UMETpP, Kamepa BuibcoHa, sAepHBIM peakTop, aTOMHas
oomoOa.

Jlemoncmpayuu

CU€TurK NOHU3HPYIOIINX YaCTHUL.

Vuenuueckuii sxcnepumenm, 1abopamopuvie padomoi
HccnegoBanue TpekoB YyacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH
Otanbl pa3BuTUs acTpoHoMud. [IpukinagHOoe 1 MUPOBO33PEHUECKOE 3HAUCHHE aCTPOHOMHUH.



Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/bl, IUTAHETHI, UX BUAUMOE JBUKEHUE.

ConHeuHas cucrema.

Connue. ConHeuyHass akTHUBHOCTh. Mctounuwk sHeprun ConHUa W 3BE374. 3BE3Abl, UX OCHOBHBIE XapAKTEPHUCTHKH.
JluarpamMmMa «CHEKTPaJIbHbIA KJIACC — CBETUMOCTBHY». 3BE3/bI TJIABHOW MOCIEAOBATEILHOCTU. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3]] TJIaBHOM MOCIENOBaTebHOCTH. BHyTpeHHee cTtpoeHue 3BE37. COBpEMEHHBIE MPEACTABICHUSA O
MPOUCXOXKIAECHUN U 3BOOIMU COJTHIA U 3BE3/. DTallbl KU3HU 3BE3 .

Mnieunsiit [IyTe — Hama 'anaktuka. [lonoxenue u nprxenue Connna B ['anaktuke. Tunsl ranaktuk. PaguoranakTuku
Y KBa3apbl. YEpHBIE ABIPHI B SAPAX FAIAKTHUK.

Bcenennas. Pacumpenue Beenennoid. 3akon Xa06isa. Pa3zoeranue ranaktuk. Teopust bonbiioro B3peiBa. PennkroBoe
U3JIy4YEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMHUH.

Vuenuueckue nabnooenus

Habnronenus HeBOOPYKEHHBIM TJIa30M C UCIIOJIB30BaHUEM KOMITBIOTEPHBIX MPUIIOKEHUHN JJIs1 OTIPEACIICHHS TTOJIOKEHUS
HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be31usi CeBEpHOTO MOJYyIIAPHUs U IPKUE 3BE3IBI.

Hab6nronenus B Teneckon JlyHsl, minanet, Miueunoro [lyru.

O6o0maromniee NOBTOPEeHUE

Ponb ¢pu3uku m acTpOHOMHUHM B 3KOHOMUYECKOM, TEXHOJIOIMYECKOW, COLMAIBbHON M 3TUYECKON cepax NeaTebHOCTH
YeJIoBeKa, pojib U MeCTO (PM3MKU U aCTPOHOMHUU B COBPEMEHHON HAy4YyHOU KapTHHE MHpa, POjb (PU3UMYECKONW TEOpUU B
dbopMHUpPOBaHUM TIPEACTABICHUNA O (UMYECKON KapTUHE MHUpPa, MECTO (PU3WYECKONW KapTHHBI MHUpa B OOLIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O PUPO/IE.

MexknpeaMeTHbIE CBA3H

Nzyuenue kypca ¢uzuku 6a30Boro ypoBHs B 11 Ki1acce oCyIlecTBIsIETCS C YYETOM COACPIKATEIBHBIX MEKIIPEIMETHBIX
CBSI3eH ¢ KypcamMu MaTeMaTHKU, OMOJIOTHH, XUMUHU, TeoTpauu U TEXHOJIOTHH.



Meowxcnpeomemuvie nouwamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOIO IIO3HAHMS: SIBJICHWE, HAy4yHbINH (akT,
runoresa, pu3nyeckasi BeJIMUMHA, 3aKOH, TEOpHsl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIE)b, U3MEPEHHUE.

Mamemamuxa: pellieHre CUCTEMbI YPaBHEHUH, TPUTOHOMETpUUYECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC,
OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HX IPOEKIMM HA OCH KOODPJIHWHAT, CIIOKEHHUE BEKTOPOB,
MIPOU3BOAHBIC DJIEMEHTAPHBIX (YHKIWHA, TPU3HAKA TOJ00MS TPEYrOJbHUKOB, OIMpPEACNICHUE TUIONIAAN IUIOCKUX (UTYp |
o0bEMa Te.

buonocus: snexrpudeckue SIBICHHUS B JKUBOW MPUPOjE, KoJieOaTeIbHbIE NBMXKCHHS B JKMBOM MPUPOJIE, ONTHUUYECKUE
SIBJICHHS B )KMBOU MPUPOJIE, NCUCTBUE pAIMAllH HA KUBBIE OPTaHU3MBbI.

Xumus: CTpOEHHWE aTOMOB M MOJIEKYJ, KpUCTaJUIMYECKas CTPYKTypa TBEPIBIX Tel, MEXaHU3Mbl OOpa30BaHUA
KPUCTAJUINYECKOUN PEIIETKH, CIEKTPAJIBHBIA aHAIINS.

l'eoepagusa: marHuTHBIE TIONIIOCa 3€MIIH, 3aJI€KH MAarHUTHBIX PYJ, (OTOChEMKA 3€MHOM MOBEPXHOCTH, MPEICKa3aHNe
3EMJICTPSCEHUM.

Texnonoeus: TAHUM IEKTPONEPENAY, TEHEPATOP MEPEMEHHOIO TOKA, HJIEKTPOIBUTATENb, MHAYKIMOHHAS M€4b, paaap,
paguonpuUEMHUK, TelIeBU30p, aHTeHHa, TenedoH, CBU-neuyb, MpOEKUMOHHBINA ammapar, BOJOKOHHAs ONTHKA, COJIHEUHAs
Oatapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

OcBoenue yuyebHoro mpenmera «®Pusnka» Ha ypoBHE cpelHero obdiiero oOpa3zoBaHus (0a30BbIA YPOBEHB) IOJIKHO
00ecreunTh JOCTIKEHNE CICAYIONUX JIMYHOCTHBIX, METAPEIMETHBIX U TTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMHHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS YyueOHOro mpenMera «DPu3nKay JTOJDKHBI OTpa)kaTh TOTOBHOCTh UM CIIOCOOHOCTH
oOyyJarommxcsi PyKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH TMO3MIIMEH JIUMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO
o0111ecTBa, paCHIMPEHUE KU3HEHHOTO OMNbITa M OMNbITa JEATEIIbHOCTH B IPOIIECCE pean3allii OCHOBHBIX HANpaBJICHUI
BOCIIUTATEJILHOM AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKONH MO3UIUM OOYYAIONIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCHUMCKOIO
00IIIeCTBA;

MPUHATHE TPATUITMOHHBIX OOIIEYEIOBEYECKUX TYMaHUCTUUECKHUX U JEMOKPATHUECKUX 1IEHHOCTEH;

TOTOBHOCThH BECTH COBMECTHYIO JIEITEIIbHOCTh B MHTEpPECaxX TPa)aaHCKOTro OOIIECTBa, y4acTBOBATh B CAMOYIIPaBICHUHU
B 00pa30BaTeIbHON OpraHU3AIINH;

YMEHHE B3aMMOICHCTBOBATH C COIIUAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUH C UX (PYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAQHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUUCKOM TPaKIaHCKON UACHTUYHOCTH, TATPUOTH3MA,

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JAOCTHXKCHHUSIM POCCHUMCKUX YUYEHBIX B 00JacTH (PU3UKU U
TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:



C(I)OpMHpOBaHHOCTL HPABCTBCHHOI'O CO3HAHUS, STHICCKOI'O ITOBCACHUSI,
CITOCOOHOCTh OOCHHBATDb CUTYAIHIO U IIPUHHUMATh OCO3HAHHBIC PCUICHUS, OPUCHTHPYACH HA MOPAJIBbHO-HPABCTBCHHLIC

HOPMBI U ICHHOCTHU, B TOM YHUCJIC B ACATCIIbBHOCTHU y‘IéHOFO;

OCO3HAHUE JJMYHOTO BKJIA/Ia B OCTPOCHHUE YCTONYMBOIO Oy IyIIero;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

3CTETHYECKOE OTHOIICHHUE K MHUPY, BKIIIOUAst 3CTETHKY Hay4YHOT'O TBOPYECTBA, PUCYIIET0 (GHU3HUCCKON HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

HHTEPEC K pa3audHbIM chepaM mpodeCCHOHAIBHOW ACITEILHOCTH, B TOM YHCIIE CBA3aHHBIM C (DU3UKON M TEXHUKOM,

YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OyAyIel mpodeccuu u peain3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHbI,

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00J1acTh (PU3UKU HA MTPOTSIKEHUH BCEU JKU3HMU;

6) IK0JIOrHYeCKOr0 BOCTIMTAHHSA:

c(OPMHUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpPbl, OCO3HAHHUE ITI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;
IJJAHUPOBAHKME U OCYILECTBIICHUE JIEUCTBHI B OKpY)KaloLIeH cpelie Ha OCHOBE 3HAHUS LIEJIeH YCTOMYHMBOTO Pa3BUTHA

YCJIOBCUYCCTBA,

paciIipeHHe OMbITa AEITEIbHOCTH IKOJIOTUYECKOM HAIIPABIEHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUMN 10 (DU3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKON HAYKU;
OCO3HaHHWE LIEHHOCTH Hay4YHOU JESITENIbHOCTH, TOTOBHOCTh B MPOIECCE N3YUYEHUsI (PUBHKHU OCYIIECTBIATh MPOECKTHYIO U

HUCCIICAOBATCIIbCKYIO ACATCIbHOCTh MHANBHUAYAJIBbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
Ba3oBble Jijornueckue 1eiicTBUA:

CaMOCTOSTEIIEHO (DOPMYJTUPOBATh U aKTyaIM3UPOBATh MIPOOJIEMY, paCCMATPUBATh €€ BCECTOPOHHE;



OTIPEICIIATH 1ENIN ACSITeTLHOCTH, 3a]]aBaTh MapaMEeTPhl M KPUTEPHH WX TOCTIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEUUS B paCCMaTPUBACMBIX (DH3NUECKUX SBICHUSIX;

pa3pabaThiBaTh IUTAaH pEIICHHWS TPOOJEMBbI C yYETOM aHaIM3a HMMEIONIMXCS MaTepHAbHBIX M HeMaTepHaIbHBIX
PECYpPCOB;

BHOCUTH KOPPEKTUBHI B JACATEIHHOCTD, OIICHUBATh COOTBETCTBUE PE3YJILTATOB IEJISIM, OIICHUBATH PUCKU MOCIIEICTBHMA
TCSTEIbHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH PAOOTY B YCIOBUSX PEaIbHOTO, BUPTYAILHOTO M1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHUE TIPH PEIICHUH YKH3HCHHBIX MPOOIIEM.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

BIIJICTh HAYYHON TEPMUHOJIOTHEH, KITIOUYEBBIMU TOHITHAMHU U METOJIaMU (DH3UIECKOIN HAYKH;

BJIaJICTh HaBBbIKAMHU Y4E€OHO-UCCIIEIOBATEIbCKON M MPOCKTHOW JEATEIBHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY MOUCKY METOJIOB PEIICHUs 3a7a4 (PU3NYECKOTO COAEpkKaHUsI, TPUMEHEHUIO Pa3INYHbIX
METO/IOB ITO3HAHWS;

BJIAJICTh BUJIAMHU JICATECILHOCTH IO TTOTYYCHUIO HOBOTO 3HAHMS, €T0 WHTEPIPETAIHNH, TIPEOOPA30BAHUIO M TPUMEHEHUIO
B Pa3NIUYHBIX YUYEOHBIX CUTYAIIHSIX, B TOM YHCIIE TIPU CO3/IaHUU YIEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh ITPUUMHHO-CJIC/ICTBEHHBIC CBSI3M U aKTyaJIM3WPOBaTh 3ajady, BBIJBUTaTh TUIOTE3Y €€ pEIIeHUs], HaXOIUTh
apryMEHTHI JJIS JIOKa3aTeIbCTBA CBOMX YTBEPIKICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHMUS,

aHAJIM3UPOBATh TIOJYYCHHBIC B XOJI€ PEIICHUS 3aJayd Pe3yJbTaTbl, KPUTHYCCKH OIICHUBATH WX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MECHEHHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIC 3a/ladyd B OOpa30BaTEIbHOM IEATEIHLHOCTH, B TOM YHUCJE MPU H3YUYCHHUH
bu3uKy;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh TICPEHOCUTD 3HAHUS TI0 (PU3UKE B MPAKTUICCKYIO 00JIACTh )KU3HEACATEILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OpUrHHAIBHBIC TTOAXObI U PEIICHNUS,



CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PEIICHUSI.
Pabora ¢ undpopmaunmeii:

BJIQJIeTh HaBbIKAMU TMOJy4YeHUsT HUHoOpManuu (U3MYECKOTO COJAEpkKAHUS U3 MCTOYHHUKOB PAa3HBIX THUIIOB,
CaMOCTOSTEIILHO OCYIIECTBIIATh TOWCK, aHAW3, CUCTEMATHU3alUI0 W WHTEPIPETAIUI0O WHGOPMAIMN Pa3INYHBIX BHIIOB H
(dhop™m mpeacTaBICHUS;

OILICHUBATh JOCTOBEPHOCTh HUHPOPMAIIUH;

UCIIOJIb30BaTh CpeAcTBa WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B PpEIIEHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OPraHU3aIllMOHHBIX 3a7a4 C COOJIOJICHHEM TPeOOBaHUN HSPrOHOMMKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, PECYypPCOCOEPEIKEHUS, TPABOBBIX U ATUUECKUX HOPM, HOPM HHPOPMAITMOHHON 0€3011aCHOCTH;

co3/laBaTh TEKCThI (DU3UUECKOTO COJACPIKAHUS B PpA3IUUYHBIX PopMaTax ¢ yu€TOM HazHaueHHsS MH(OpPMALUU U 1IEJICBOU
ayJIMTOPHUH, BHIOUPAs ONITUMANIbHYIO (DOpPMY MPEACTABICHUS U BU3YATH3AIIUH.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC Y4eOHbIE JeHCTBUA:

OCYIIECTBIATH OOIIEHHE HA YpoKaX (PU3UKH U BO BHE-YPOUHOU AESITENbHOCTH;

pacrno3HaBaTh MPEANOCHUIKA KOH(QIUKTHBIX CUTYaIMi U cMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOIO TOYKY 3PEHHUS C UCIIOJIB30BAHUEM SA3BIKOBBIX CPEICTB;

MMOHUMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIMBU1yaJIbHOU PabOThI;

BBIOMpPATh TEMATUKY U METOJAbl COBMECTHBIX NEHCTBUN C yU4ETOM OOILIMX MHTEPECOB M BO3MOXKHOCTEH Ka)XAOro ujeHa
KOJUJIEKTHBA;

IIPUHUMATh LEJIM COBMECTHOW IEATEIbHOCTH, OPraHU30BbIBATHL M KOOPAMHUPOBATH ACHCTBHUS IO €€ ITOCTHIKEHHIO:
COCTABJISITh IUIAH JEUCTBU, paclpefessTh PO C y4€TOM MHEHUW YYaCTHUKOB, OOCYXIaThb pPE3yJIbTaTbl COBMECTHOM
paboTHI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIaJa M KaXJIOr0 ydyaCTHHKAa KOMaHIbl B OOMIMI pe3yiapTaT MO pa3pabOTaHHBIM
KpUTEPUsIM;

IIpeUIaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UJICH C ITO3ULMN HOBU3HBI, OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;



OCYHICCTBIIATL IIO3UTHUBHOC CTPATCTHYCCKOC IIOBCACHHUC B PAa3JIMYHBIX CHTYANUAX, IIPOABJIITH TBOPYUYCCTBO H
B006pa)K€HI/I€, OBITH HWHHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBEpCaAJbHbIE Y4eOHbIE 1eHCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh TO3HABATEIBHYIO JEATEIbHOCTh B 00JAaCTH (M3UKA U aCTPOHOMHUHU, BBISBIATH
po0JIeMBbl, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSTENIbHO COCTaBJIATh IJIaH PEHICHUS PAacUETHBIX M KAYECTBEHHBIX 3a/ay, IUIAH BBIMOIHEHUS MPAKTHUYECKOU
paboThI C Y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEATNIOYTEHU;
JaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUMH;
JIeaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEILICHUE;
OLICHUBATh NPUOOPETEHHBIN OIIBIT;
CrocoO0CTBOBaTh (hOPMUPOBAHUIO U TPOSIBICHUIO JPYIUIMU B 00gacT (U3HKH, TMOCTOSHHO TIOBBINIATH CBOM
o0pa3oBaTeNbHbIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:
JaBaTh OIIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTh, OLIEHHMBAaTh COOTBETCTBHE PE3YJIbTATOB
LEeTsIM;
BJa/I€Th HaBbIKaMU MO3HABATEIbHOM pe(IeKCUN KaK OCO3HAHUS COBEPILAEMBIX AEUCTBUN U MBICTUTENBHBIX IPOLECCOB,
UX pe3yJbTaTOB U OCHOBAHMIA;
UCII0JIb30BaTh NPUEMBI PeICKCUU IJIsl OLEHKH CUTYallMd, BEIOOpa BEPHOTO PEIICHHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHHUS 110 UX CHIXKEHHUIO;
OPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX MPU aHATU3€E PE3YIbTaTOB IEATEIbHOCTH;
NPUHUMATD ce0sl, MOHMUMAsi CBOU HEJOCTATKU M IOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NP aHAJIM3€E PE3YIbTATOB JIEATEIbHOCTH;



pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKU.

B npouecce noctukeHMsl IMYHOCTHBIX PE3YyJIbTaTOB OCBOEHMSI MPOTrpamMMbl IO (PU3UKE JUIsl YPOBHS CPEIHETO OOILEro
oOpa3oBaHMsl y 00y4arOUMXCs COBEPIIEHCTBYETCS YMOLIMOHAJIbHBIN HHTEUIEKT, IPEANOoaralomuil cOpMUPOBAHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIOCOOHOCTh TOHHMMATh CBOE HMOLMOHAIBHOE COCTOSIHUE, BUCTh HaIPaBJICHUS
pa3BUTHUSI COOCTBEHHOM SMOIIMOHANBHOM cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJINPOBaHUs, BKIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE IIPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE IIOBEJACHME,
CIOCOOHOCTB aJIJalTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSABIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEl MOTHBAlLlMU, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTHKEHUIO LEJIH U yCNeXy, ONTUMHU3M, UHUIIMATUBHOCTD,
YMEHHE JIEVICTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEN;

AMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh TMOHMMAaTh 3MOLMOHAJIBHOE COCTOSIHUE [JPYrHX, YYUTBIBaThb €ro Ipu
OCYILIECTBJIEHUH OOILIEHNUS, CHOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTpauMBaTh OTHOIICHUS C JPYTMMH JIFOJbMH, 3a00THUThCA,
MPOSIBJISITH HHTEPEC U PA3pEIIaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenust B 10 kiacce npeameTHbie pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD
y 00y4Jaromuxcs YMEHUM:

J€MOHCTPUPOBATh Ha MpUMEpax posib U MEeCTO (U3MKHU B (POPMHUPOBAHUM COBPEMEHHOW HAyYyHOW KapTHUHBI MHUpa, B
Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHUM, B IPAKTUYECKOMN AEATEIBHOCTH JIIOJIEH;

YUUTBIBATh TPAHMIIBI TPUMEHEHUSI U3YUYEHHBIX (PU3MUECKUX MOJEJNIeH: MaTepuaibHas TOYKa, MHEpIMalbHAs cHUCTeMa
oTcuéTa, aOCOJMIOTHO TBEPAOE TENO, MICATbHBIA Ta3, MOAEIN CTPOCHHUS Ta30B, KUAKOCTEH M TBEPABIX TeJ, TOYCUHBIH
AIIEKTPUYECKUH 3apsi/i IPU pelIeHnr (U3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE SABJIEHUS (IPOLECChl) U OOBSICHATh MX Ha OCHOBE 3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-
KMHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA U DJEKTPOAWHAMHUKHA: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHENHOE



JBIDKEHUE, CBOOOHOE MaJICHUE TeJl, IBHKCHUE TI0 OKPY>KHOCTH, MHEPIUS, B3aMMOJIelicTBHE Tell, MU Qy3us, OPOyHOBCKOE
JBIDKEHUE, CTPOCHHE JKHUJIKOCTEH M TBEPJABIX TEN, M3MEHEHHE 00BbEMa TN MpU HArpeBaHUU (OXJIAXKIACHHH), TEILIOBOC
paBHOBeECHE, HCIIApCHUE, KOHJICHCAIMS, TUIaBICHUE, KPUCTAUTH3AIUs, KUTICHNE, BIaXKHOCTh BO3/TyXa, MOBBIIICHUE JTaBIICHUS
ra3a IIpH €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBSI3b MEXKIy IMapaMeTpaMu COCTOSHUS Ta3a B M30IPOIIECCax, dICKTPU3AIIHS
TeJI, B3aUMOJICHCTBUE 3aPSJIOB;

OMKCHIBATh MEXAaHHUYECKOE JBIKCHUE, UCTIONIB3Ys (PU3HUCCKUE BEIUYHHBI: KOOPJIUHATA, ITyTh, IIEPEMEIICHUE, CKOPOCTD,
yCKOpEHHEe, Macca Teia, CUjla, UMIYJIbC Tella, KHHETHYECKas SHEprHs, MOTCHIHaIbHAs YHEPTrys, MEeXaHuueckas pabdora,
MEXaHWYeCKass MOINHOCTh; TPU OIHWCAHWHM TPABUIBHO TPAKTOBATh (PU3WYECKHA CMBICT HCIOJIB3YEMBIX BEIWYHH, WX
0003HAaYEHHUS U SIUHUIILI, HAXOIUTH (POPMYIIBI, CBSA3BIBAIOIINE TaHHYIO (PH3NUECKYIO BETUYUHY C IPYTUMHU BETHINHAMU;

OMHCHIBATh M3YUCHHBIC TETUIOBBIC CBOWCTBA TEN M TEIJIOBBIC SBJICHUS, UCIIONB3YS (PU3NUECKHE BETUYHHBI: JTaBJICHHUC
raza, TeMIleparypa, CpeIHss KHHETHUECKas JHEPrusl XaOoTUYECKOTO JBHKEHUS MOJEKYJ, CpeIHEKBaJpaTHYHAs CKOPOCThH
MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHsS 2HEprus, padora rasza, KOd(PQPHUIMEHT IOJE3HOr0 IEHUCTBHUS TEIJIOBOTO
JBUTATENSI; TPU OMHCAHWUHM TIPABWJIBHO TPAKTOBATh (DM3MYECKUH CMBICT HCIOJIB3YEMBIX BEJIMYMH, MX OOO3HAYCHHS H
€IMHUIIBI, HAXOUTh (DOPMYJIBI, CBSA3BIBAIOIINE JTAaHHYIO (PU3UUYECKYIO BETUINHY C APYTHMH BEIMYHHAM,

OTIMCBHIBATh H3YYEHHBIC JJICKTPUUCCKHE CBOMCTBAa BEIIECTBA M DJICKTPUUYECKHE SBJICHUS (IIPOIECCHI), HCIOIB3YS
(hU3UYECKUE BEIMYMHBI: DJICKTPUUYSCKUN 3apsj, JJICKTPUUYECKOE II0JIe, HaNpsHKEHHOCTh IO/, IMOTEHIMAN, Pa3HOCTh
MTOTEHIIMAJIOB; MPH OMHCAHWU TPABHIIBHO TPAKTOBATh (PU3HMYECKUM CMBICI HMCIOJIB3YEMbIX BEJIMYMH, WX OOO3HAYCHHUS M
SIMHUITBL;, YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BEIIMUYUHAMU;

aHATM3UPOBaTh (PU3UYECKUE TPOIIECCH U SBJICHHSI, UCTIONB3Ys (PU3MUCCKUE 3aKOHBI U MPUHIUIIBI: 3aKOH BCEMUPHOTO
tarorenus, |, |1 u 111 3akonsl HetoTOHA, 3aKOH COXpaHEHHS MEXaHHMYECKON dHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, TPHUHIIMIT
CYNEpIIO3UIIMA CWJI, TPUHIIUAI PABHOIPABUS WHEPIMAIBHBIX CHUCTEM OTCU€Ta, MOJEKYJSIPHO-KUHETHYECKYI0 TEOPHIO
CTPOCHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CPEIHEH KMHETHUYCCKOW SHEPTHH TETUIOBOTO JBIKEHUS MOJICKYJI ¢ a0COTFOTHOM
TEMIIepaTypOH, MEepBBI 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHEHHS JJICKTPUYECKOTO 3apsja, 3akoH KysoHa, mpu 3Tom
pasnuyaTh CJIOBECHYHO (OPMYIHMPOBKY 3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAXCHHE W YCIOBHUSA (TpaHUIIBI, OOJIACTH)
MIPUMECHUMOCTH;



OOBSICHATh OCHOBHBIC NPHUHIIMUIIBI JEHCTBHS MAaIllMH, TPUOOPOB M TEXHUYECKHX YCTPOWCTB; pa3iuyaTh YCIOBHUS UX
0€30MacHOT0 MCIIOJIb30BaHMS B TIOBCETHEBHOM JKU3HU;

BBITIOJIHATh DKCIIEPUMEHTHI MO HCCIIEAOBAaHUIO (U3NYECKHUX SIBICHUI M MPOIECCOB C HCMOIb30BAHUEM MPSMBIX H
KOCBEHHBIX H3MEpPEHHH, mpu 3ToM (QOpMyIHpoBaTh MpobiieMy/3afady M TUIOTE3y YYEOHOro SKCIEpHUMEHTa, cOOUpaTh
YCTaHOBKY U3 MPEIJI0KEHHOTO0 000pyAOBaHUSA, IPOBOAUTD OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYILIECTBIIATh NMPSIMbIE U KOCBEHHBIE M3MepeHHs] (PM3MYECKHX BEIUYMH, IPU ITOM BHIOMPATh ONTHUMAJIBHBIN CIIOCOO
M3MEPEHUS U UCII0JIb30BATh N3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHUH;

MCCIIEIOBaTh 3aBHUCHUMOCTH MEXAY (U3MYECKUMHU BEIMYMHAMH C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUU, MPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH Pe3yJIbTaThl MOJYUYCHHON 3aBUCUMOCTH (PU3UUECKHUX BEIMYUH B BHJIE TaOIUI[ U
rpaduKoB, AeNaTh BBIBOJBI MO PE3yJIbTaTaM HCCIEIOBAHNUS;

co0roAaTh NpaBuiia 6€30MacHOrO TpyJia MpHU MPOBEIECHUHU UCCIEIOBAaHUI B paMKaX y4eOHOIO SKCIIEPUMEHTA, YueOHO-
HCCIIEIOBATEIbCKOM U MPOEKTHON JESITEIbHOCTH C HCIOJIb30BAHUEM W3MEPUTENBHBIX YCTPONHCTB U J1a00OpaTOPHOTO
000py1oBaHUs;

pemath pacy€THBIE 3a/1a4M C SIBHO 33JJaHHOW (M3MYECKON MOJEIBIO, UCTIONB3Yys (PU3HUeCKUe 3aKOHBI U MPUHITUIIBI, Ha
OCHOBE aHaliM3a YCJOBHS 3aJayd BbIOMpaTh (U3MUECKYI0 MOJIEIb, BBIACHATH (PU3NYECKUE BEIMYMHBI U (POPMYIIHI,
HEOoOXOoquMble Al €€ pelleHusi, MPOBOJUTh Pacu€Thl M OLEHUBATh PEATbHOCTh IOJIYYEHHOIO 3HA4YE€HUS (HU3MUECKOM
BEJIMYMHBI;

pelaTh Ka4eCTBEHHBIC 3aJaud: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUYHBYIO IEMOYKY PACCYXKICHHI C OMOpOoi Ha
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHUS;

UCIOJb30BaTh MpPU pEHICHUH Y4YeOHBIX 3aJad COBPEMEHHble HH(OPMALMOHHBIE TEXHOJOTUU [JJsl TIOUCKa,
CTPYKTYpUPOBAHHUS, WHTEPIPETAlMM M TPEACTABICHUS y4eOHOM M HayYHO-TIOMYJSIpHOM HH(pOpMalWU, MOJYyYEHHOU H3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOJIydaeMyr0 HHPOPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKpY>KaroIlIero MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B IMOBCEIHEBHOM >KM3HM Ui oOecrieueHus Oe30MacHOCTH TpU
oOpalieHnu ¢ npudopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, JIJISi COXPAHEHUS 3/I0POBbs M COOJIIOICHUSI HOPM 3KOJIOTHYECKOIO
NOBEJICHUS B OKPYKAIOLIEH CPEIE;

paboTaTh B TPYMIE C BBIMOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH, MJIAHUPOBATh PabOTy TPYIIIBI, PAIMOHAIBEHO
pacnpenensiaTh OOS3aHHOCTH W IUJIAHUPOBATH NIEATEIHOCTh B HECTAHIAPTHBIX CUTYAIMSAX, aJICKBATHO OIICHWBATh BKJIAT
Ka)KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBaeMON TPOOIIEMBI.

K xonity o6ydyenust B 11 kjacce npeamMeTHbie pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD
y 00y4Yaromuxcs YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPax pojib U MecTo (HU3MKU B (HOPMUPOBAHUMU COBPEMEHHON HAy4yHOW KapTHUHBI MHUpA, B
Pa3BUTUM COBPEMEHHOW TEXHUKH M TEXHOJOTMH, B MPAKTUYECKOM AEATEIBHOCTH JIOACH, LEITOCTHOCTh W E€IMHCTBO
(bu3MYeCcKOM KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI MPUMEHEHHUS W3YYEHHBIX (PU3NYECKUX MOJENICH: TOUYCHHBIA SJICKTPUUYECKUN 3apsij, Jyd CBETa,
TOYEYHBIM KCTOUHUK CBETA, SIICPHASI MOJICNIb aTOMa, HYKJIOHHAs! MOJI€JIb ATOMHOTO Si/jpa MpU pelieHU PU3NYECKuX 3aj1ay;

pacrio3HaBath pU3MUECKUE SBICHUS (ITPOIIECChI) U OOBSACHITH UX HAa OCHOBE 3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOM
(GUBUKU: dIEKTpUYECKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XMUMUYECKOE, MarHUTHOE JICUCTBHS TOKA, B3aMMOJICUCTBHE
MAarHuTOB, 3JIECKTPOMArHUTHAs WMHIYKIUS, AEHCTBHE MArHUTHOTO MOJSl HAa MPOBOJHUK C TOKOM W JBMOXKYIIUWCS 3aps,
AIIEKTPOMATHUTHBIE KOJIEOAHUST W BOJIHBI, TPSMOJIMHEHHOE pacHpoCTpaHEHUE CBETa, OTpPaKEeHHE, MPEIOMIICHUE,
uHTephepeHus, audpakius U HoJisipu3anus CBETa, OUCIEepcus cBera, (QoTolanekTpudeckuit >gpdext (pororaddekr),
CBETOBOC JIaBJICHHME, BO3HUKHOBEHHE JIMHEWUYATOro CIEKTpa aroMa BOJIOPOJia, €CTECTBEHHAasT U HCKYCCTBEHHAs
PaINOaKTUBHOCTB;

ONUCHIBATh U3YUYEHHBIE CBOMCTBA BEUIECTBA (IJIEKTPUUECKHE, MATHUTHBIE, ONTUYECKHUE, SJIEKTPUUECKYIO MPOBOJUMOCTD
Pa3JIMYHBIX CPENl) U DJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), UCTIOb3Ys (PU3UYECKUE BEIMYMHBI: DJICKTPUUECKUN 3apsij,
CUJIa TOKa, DJIEKTPUUECKOE HANPSKEHUE, JICKTPUIECKOE COMPOTUBIICHUE, Pa3HOCTh MOTEHIIMAIOB, SJIEKTPOIBIKYIIAS CUJIA,
paboTa TOKa, WHAYKIMS MArHUTHOTO T1OJis, cuiaa Awmmepa, cuia JlopeHlla, WHIYKTUBHOCTb KATYIIKH, DSHEPTHUS
AIEKTPUYECKOTO M MArHUTHOTO TOJIEH, TEPHUOJ] U 4acToTa KoJeOaHWil B KoJeOaTelIbHOM KOHTYpE, 3apsii M CHJia TOKa B



poliecce rapMOHUYECKHUX AJIEKTPOMATrHUTHBIX KOJieOaHui, JOKYCHOE pacCTOSIHUE U ONTUYECKas CUJIa JIMH3BI, IPU ONMCAHUU
NPaBUJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIB3YEMBIX BEJIMYMH, UX O00O3HAYCHUS U €IUHMUIIbI, YKa3bIBaTh (OPMYIIbI,
CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUMUHY C IPYTUMH BEJIMYMHAMU;

OMKCHIBATh M3YYCHHBIC KBAHTOBHIC SIBICHUS W TIPOIECCHI, UCHOJIB3yS (U3UYECKHE BEIWYUHBI: CKOPOCTH
AIIEKTPOMATHUTHBIX BOJIH, JTMHA BOJHBI M YACTOTA CBETA, DHEPTHUS U UMITYJIbC (POTOHA, TIEPHO/T TTOJTypacTaaa, SHEPTHsI CBS3H
aTOMHBIX SiZIep, MPU OMUCAHUM MPABUIBLHO TPAKTOBATh (PM3MUECKUN CMBICI MCIIOJIB3YEMbIX BEIUYHH, UX 0003HAUCHUS U
€AVHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIONIME JIaHHYIO (U3MYECKYIO BEIMYMHY C JPYTUMHU BEIMYMHAMH, BBIYUCIISTH
3HaYeHue (HU3NYECKOU BEITUUMHBI,

aHaJM3UPOBaTh (U3UUYECKUE MPOIECCHl U SIBICHUSI, UCTIONB3Ys (PU3MUECKUE 3aKOHBI M MPUHITUIBL: 3aKoH OMa, 3aKOHBI
MOCJIEIOBATEILHOIO M MAapajIeIbHOTO COEJUWHEHUs IPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 53JIE€KTPOMarHUTHOU
WHIYKIWHU, 3aKOH MNPSIMOJIMHEHHOTO PACHPOCTPAHECHHSI CBETA, 3aKOHBl OTPAXKEHHS CBETA, 3aKOHBI MPEJIOMIICHUS CBETA,
ypaBHeHHe DiHIITeNHHa 715 HoTodPdeKTa, 3aKOH COXPAHEHUS DHEPTUH, 3aKOH COXPAHEHHUS! MMITYJIbCa, 3aKOH COXPAHCHHUS
ANEKTPUYECKOTr0 3apsA/ia, 3aKOH COXPAaHEHUsI MacCOBOI'0 YHCIIa, MOCTYJIaThl bopa, 3aKOH pauoakTUBHOIO pacaja, pu 3TOM
paznuyaTh CJIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHA, €ro MaTeéMaTH4YeCKOE BBIPAKEHHE U YCJIOBHS (IpaHMLbl, 00J1acTH)
MIPUMEHUMOCTH;

ONpPENEIIATh HAIIPaBJIECHUE BEKTOPA UHAYKIIMM MAarHUTHOTO IOJIs1 TPOBOJHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHna;

CTPOUTH U OMHCHIBATh U300pAKEHUE, CO3/1aBAEMOE TNTIOCKUM 3€pKaJIOM, TOHKOM JIMH30M;

BBITIOJTHSITh JKCIIEPUMEHTBI 1O HCCIICIOBAHUIO (PUBMYECKUX SIBJICHUN W TMPOIECCOB C HMCIOJIL30BAHUEM IMPSAMBIX U
KOCBEHHBIX H3MEPEHU: TpU ATOM (PopMynupoBaTh MpoOiemMy/3aadyy W TUMOTE3y y4eOHOro HKCIEpPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMUSI, POBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOIBI;

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIC M3MEPEHHs (PU3NYECKUX BEJIMYMH, TIPU 3TOM BBIOMpATh ONTUMAIBHBINA CIOCOO
M3MEPEHUS U UCTI0JIb30BATh U3BECTHBIC METOIbI OIIEHKH MOTPEITHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C HUCIOJIb30BAHUEM MPSIMBIX U3MEPEHUMN: MPU I3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCUPOBATH PE3YJIbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJE TaOJIUIl U rpadUKOB, I€/IaTh
BBIBO/IbI 110 PE3YyJIbTaTaM UCCIEIOBAHNUS;



cOOIOaTh TpaBuiia 0E30MaCHOTO TPY/la MPHU MPOBEICHUU UCCIICIOBAHUI B paMKaX Y4eOHOTO SKCIIEPUMEHTa, YIeOHO-
MCCIICJIOBATEILCKOM M TIPOSKTHOW JNEATEIHHOCTH C HCIOJIB30BaHUEM HW3MEPHUTEIBHBIX YCTPONCTB M JaOOpPaToOpHOTO
000py10BaHUS;

pemaTh pacy€THBIC 3aJja4M C SBHO 33aJaHHOW (PH3UYECKON MOJIENBIO, HCTIONB3Ys (DU3UYECKUE 3aKOHBI M MIPUHITUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 3a7a4d BBIOMPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3NUECKHE BEIUYUHBI W (DOPMYIIBI,
HEOOXOAMMBIC NIl €€ pEeIIeHUs, MPOBOJUTH PAcuEThl W OIEHUBATH PEATBHOCTH IMOJYYCHHOTO 3HAYCHUS (U3HUECKOU
BEJTUYMHBL;

permaTh KadeCTBEHHBIC 3aJadi: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPEUMBYIO IIEMOYKY PACCYXKICHUN C OMOpPOW Ha
M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUCCKUEC SIBJICHUS;

WCIIONIB30BaTh TIPH  PEIICHUH YYCOHBIX 3a7a4 COBPEMEHHbIC HMH(POPMAIMOHHBIC TEXHOJIOTHHM [IJI TIOWCKA,
CTPYKTYPUPOBAHHMSI, MHTEPIPETAIIMA U TPEJCTABICHUS YYEOHOW M HAyYHO-TIOMYJSpHOM HHGOpPMAIIMK, TMOJYyYEHHOW W3
Pa3UYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(HOPMAIIHIO;

OOBSCHSTH MPUHITUIBI ACHCTBUS MAIIMH, PUOOPOB M TEXHUUYECKUX YCTPOWCTB, Pa3INdaTh YCIOBUS MX O€30MMaCHOTO
WCITOJIb30BaHUS B TIOBCETHEBHOMN KU3HU;

NPUBOJUTH MPUMEPHI BKJIAJa POCCHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B pa3BUTHUE HAyKH, B OOBICHEHHE
MIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B TOBCEAHEBHOM KM3HM i oOecrieueHus O€30MacHOCTU TpHU
oOparieHnu ¢ mpuOopaMu U TEXHUICCKUMHU YCTPOUCTBAMH, JIJISI COXPAHEHUS 3I0POBbS M COOJIIOICHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B TpyIIe C BBIMOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJEH, MIaHUPOBAaTh PabOTy TPYMIIBI, PAMOHAIBHO
pacnpenensiaTh OOS3aHHOCTH W TUJIAHUPOBATH JIEATEIILHOCTh B HECTAHNIAPTHBIX CUTYAIMSX, aJICKBATHO OIICHWBATh BKJIAJ
KaXJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPpUBACMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
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/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
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 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 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
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIICMCHTEI 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/7f41c97c

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

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

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
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

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Konuuecmeo uacos Ham
Ne Dnexmponnvie yugposvie
Tema ypoka Bce | Ko Ilp a
0bpazoeamenviivie pecypcbl
ro HTp | aKT usyue
1 ®dusuka — Hayka o npupoze. Hayunsle MeTo/1bl IO3HAHUS OKPY’KAIOILEro MUpa 1 bubamoreta LIOK
https://m.edsoo.ru/ff0c32e2
9 Ponb 1 mecTo husnkn B popMUpOBaHUU COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B IPAKTUYECKOI 1 Bubmuoreka [JOK
JeSTeBbHOCTH JIF0JeH https://m.edsoo.ru/ff0c33e6
3 Mexaanueckoe ABmkeHne. OTHOCUTENPHOCTh MEXaHHIECKOTO NBIKeHNs. [lepemenienne, 1 bubnmorexa [IOK
CKOPOCTh, YCKOPEHHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpPHOE IPSIMOTMHEHHOE TBUKCHIE 1 Bubmiorexa LIOK
https://m.edso0.ru/ff0c3620
) PaBHOYCKOpEHHOE IPSAMOJIMHENHOE IBU)KEHHE 1 bubamorera LIOK
https://m.edsoo.ru/ff0c372e
6 CBo0OoHOE TIajieHne. Y CKOpeHHe CBOOOIHOTO MaACHUs 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0c39cc
7 Kpusosnuneiinoe nemxenue. JBmxenne MaTepraIbHON TOUKH 110 OKPY>KHOCTH 1 bubamorexa LIOK
https://m.edsoo.ru/ffOc3ada
8 ITpuniun otHocuTenbHOCTH ['anunest. MHepuuanbHble CUCTEMBI OTCUETa. I1epBhlii 3aK0H 1 Bubmoreka [JOK
HeloToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [Ipuauun cyneprnosunun cui. Bropou 3akon HetoToHa u1d MaTepuanbHON 1 Bubmuorexa LIOK
TOYKH https://m.edsoo.ru/ff0c3be8
10 Tperun 3akoH HptoToHa 11 MaTepranbHBIX TOUEK 1 Bubmorexa LIOK
https://m.edsoo.ru/ffOc3be8
11 3akoH BceMupHOro tarorenus. Cuina Tspkectu. [lepBas kocMudeckast CKOPOCTh 1 bubmorerca LIOK
https://m.edsoo.ru/ff0c3d00
Bu6mmoreka IJOK
12 Cuna ynpyroctd. 3akoH ['yka. Bec tena 1 https://m.edsoo.ru/ffoc3el8
13 Cuna tpenus. Koadduient tpenus. Cuiia CONMPOTUBICHUS PU ABMKCHUH Tejla B KUIAKOCTH HIH 1 Bubnunoreka [IOK

rasc

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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14 [octynaTensHOE U BpalaTesIbHOE ABHKEHUE a0COMIOTHO TBEPAOTO Tena. MoMeHT cuitbl. [lnedo Bubnmuorexa LIOK
CHJIBL. Y CJIOBHSI PaBHOBECHS TBEPAOTO Teia https://m.edsoo.ru/ff0c41a6
15 Wmnynbc MaTepuanbHOM TOUKH, CHCTEMBI MaTepUABbHBIX TOYeK. UMImynbc cuibl. 3akoH Bubnmuorexa LHOK
COXpaHEHHsI MMITyJIbca. PeakTHBHOE IBHIKCHUE https://m.edsoo.ru/ff0c43d6
16 Pabota m MomtHOCTE critbl. KnHETHUYECKAs SHEPTHUsI MaTepHaTbHOW TOUKH. Teopema 00 bubmmoreka [JOK
M3MCHCHUU KMHETUYECKOI SHEPrin https://m.edsoo.ru/ff0c4502
17 [orennmanbuas sueprus. [loTeHnmansHas SHepTUs ynpyro AeGopMUPOBAHHOW TPY>KUHEI. Bubnmuorexa LHOK
IMoTeHIMa bHAS SHEPTHS TeIa BOIM3U TOBEPXHOCTH 3eMITH https://m.edsoo.ru/ff0c461a
18 IloTennnanpHBIE U HEMOTEHIIMATBHBIE CHITBL. CBSI3b Pa0OTHI HEMOTEHITMAIBHBIX CHJI C H3MEHEHHUEM bubnmorexa [IOK
MEXaHUYECKOW SHEPTHH CUCTEMBI TeJI. 3aKOH COXPAHEHHS MEXaHHUYECKOW SHEPTHH https://m.edsoo.ru/ff0c478c
19 JlaboparopHas pabota «lccieqoBanne cBs3u pabOTHI CHITBI C U3MEHEHUEM MEXaHHYEeCKOH
SHEPIUU Teja Ha MIPUMEPE PACTIKCHUST PE3UHOBOTO KTYTay
20 KonTponbras padora mo teme «Kunemaruka. JlmHaMrka. 3aKOHBI COXPAHEHUS B MEXaAHUKE) bubamorexa LIOK
https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE NTOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKON TeOpuH. BpoyHOBCKOE ABM)KEHUE. Bbubnuorexa LIOK
Hubdysus https://m.edsoo.ru/ff0c4dc2
29 Xap?KTep JBIDKEHHS U B3aMMOJICHCTBHS YaCTHILl BemlecTBa. MoJIesIn CTPOCHHS Ta30B, KHUIKOCTEH
Y TBEPJIBIX TeI
23 Macca monekyn. Konmndecto Bemectsa. [locTosiHaas ABoraapo
24 TemnoBoe paBHoBecue. Temmepatypa u e€ usmepenue. Lllkana temneparyp Llenscust
. bubmoreka IIOK
25 Wneanensiii raz B MKT. OcnoBHOe ypaBHeHne MKT https://m.edsoo.ru/ffocafde
26 AGcomoTHas TeMIieparypa Kak Mepa CpeJHe KMHETHIEeCKON SHEPTUH IBIKEHHSI MOJIEKYII. Bubmoreka [JOK
VYpaBuenue Menaeneesa-Kinaneiipona https://m.edsoo.ru/ff0c511e
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
08 JlaGoparophast padota «/ccaenoBanue 3aBUCUMOCTH MEKAY MapaMeTpaMH COCTOSHHS
pa3peKEeHHOro razay
29 W3zonporieccrl B naeanbHOM T'a3e U X rpadUuecKoe NpeICcTaBlIeHHE BHGH_HOTeKa LoK
https://m.edsoo.ru/ff0c570e
30 BayTpeHHss 3HEprHs TEPMOJUHAMUYECKOW CHCTEMBI U CIIOCO0B! €€ n3MeHeHus. KonmuecTBo Bubmuoreka LIOK
TEIUIOTHI U paboTa. BHyTpeHHss 3HEPTUs 0JTHOATOMHOTO HICATBHOTO rasa https://m.edso0.ru/ff0c5952
31 Bunbl Temionepeaaun Bubnunoreka [IOK
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https://m.edsoo.ru/ff0c5c36

39 VY aenpHas TEIUIOEMKOCTD BemiecTBa. KomuuecTBo TEIIOTH NP Teuionepenade. AauadaTHbIN Bubnmuorexa LJOK
nporecc https://m.edsoo.ru/ff0c5c36

33 [lepBblii 3aKOH TEPMOJTUHAMUKH H €T0 IPUMEHEHUE K U30MPOLIECCaM bubamorexa LIOK
https://m.edsoo.ru/ffOc5efc

34 HeobpaTumocTs mporieccoB B mpupo/ie. BTopoii 3akoH TepMOAMHAMUKA BH6JI_HOTeKa LOK
https://m.edsoo.ru/ff0c6230

35 Ipuanun aeiicteus u K11/ TerioBoi ManmmHeL ﬁigﬁ;ﬁi%ii?ﬁﬁ £0c600a

36 Hwukn Kapao u ero KI1J],

37 DKoNorngecKkre mpoOdIeMbl TeTIIOIHEPTETHKH

38 O6o6matonuii ypok «MomnekynspHas Gu3uka. OCHOBBI TEPMOJIHHAMUKID EES;I;(;:ZI;z?O?’I:/f £0c6938

39 KontponbHas paborta o Teme «MonekymnsapHas ¢puszrka. OCHOBBI TEPMOTUHAMUKIY ﬁgsgj;(;;ZZZi?‘Ij/f £0c6a50

40 [TapooOpa3oBanue U KOHACHCALMsA. VIcapeHne U KUIeHue Bubmorexa LIOK
https://m.edsoo.ru/ff0c63b6

41 AOCOIIOTHASI 1 OTHOCHTENbHAS BIQXKHOCTh BO3yXa. HachIeHHBIN TTap bubamorera LIOK
https://m.edsoo.ru/ff0c64d8

42 Teepaoe teno. Kpucramnmdaeckue 1 amopdHbie Tena. AHH30TPOINHUS CBOUCTB KPUCTAILIIOB. Bubmoreka [JOK

Kunkue kpuctamisl. CoBpeMEHHbIE MaTePHAIIBI https://m.edso0.ru/ff0c65f0

43 IInaBnenue u KpUCTALIN3AIKA. Y AeNbHAS TerrioTa masieHus. CyOmumartus Bubmorexa LIOK
https://m.edsoo0.ru/ff0c6708

44 VYpaBHeHue TeruoBoro OanaHca bubmorexa LIOK
https://m.edsoo.ru/ff0c6820

45 DeKTpr3anys Tell. JISKTPHISCKUH 3apsia. JIBa BruIa SIEKTPUISCKUX 3apsiIoB Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc

46 [IpoBOIHUKH, AUAIEKTPUKU U MOTYIPOBOAHUKU. 3aKOH COXPAHEHUS SIEKTPUUYECKOTO 3apsiia bubamorera LIOK
https://m.edsoo.ru/ffOc6bcc

47 BzanmopeucTsue 3apsanoB. 3akoH Kymona. TouedHBIN IIEKTPUIECKAN 3PS Bubnunoreka [IOK

48 Hanpsiox€nnocTh anexkTpudeckoro nosist. [puHiun cynepno3uuum 3aeKTpUUecKux noyieu. JInHum BuGmiorexa LIOK

HaIPsHKEHHOCTU
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49 Pabora cui anekrpocraTiueckoro mous. [loreniman. PasHocTs moTeHIMAIOB 1 bubnunoreka [IOK

50 [IpoBOIHUKY U TUAIEKTPUKH B JIEKTPOCTATHUECKOM Moiie. JluaaekTpuyueckast MpOHUIIAeMOCTh 1 Bubnmuorexa LHOK

51 OnekrpoeMKkocTs. KoHmeHncarop 1 bubmmoreka [JOK

52 DIIEKTPOEMKOCTD TUIOCKOTO KOHIEHCATOpa. DHEPTHS 3apsHKEHHOTO KOHICHCATOpa 1 bubmmoreka [JOK

53 JlaboparopHas pabota "M3MepeHne 3IIeKTpOEMKOCTH KOHICH caTopa" 1

54 [IpuHuun gelcTBYs U IPUMEHEHHE KOHIEHCATOPOB, KOMMPOBAIBHOTO almapara, CTpyHHOTO 1
HpUHTEpa. DIEKTPOCTATHYECKas 3alIUTa. 3a3eMIICHUE HIIEKTPOIPHOOPOB

55 DNeKTpUUYeCKuil TOK, YCIOBHUs ero cymectBoBaHusl. [locrosausril Tok. Crna Toka. Hanpsoxenue. 1
Conpotusnenue. 3akoH OMa A7 ydacTKa Lenu

56 INocnenoBatenbHOE, ApaLIEIbHOE, CMEIIAHHOE COSIMHEHHE TPOBOAHUKOB, JlabopaTopHas 1 bubnuoreka [IOK
pabota «/3yueHne CMEIIaHHOTO COSTUHEHUS PE3UCTOPOBY https://m.edsoo.ru/ffOc74f0

57 PaboTta u MOIITHOCTH 371eKTpHUIecKoro Toka. 3akoH J[xoys-JleHma 1 bubmmorexa [IOK
3axon Oma 115 TIONTHO# (3aMKHYTOH) 3ekTprdeckoi rern. KopoTkoe 3aMbikanue. JlabopaTopHas

58 1 bubnuoreka [IOK
pabora «3mepenne 3/IC HCTOUHMKA TOKA U €r0 BHYTPEHHETO COMPOTHBICHHSD

59 DJeKTpOHHAs POBOIMMOCTD TBEPBIX METAIIOB. 3aBUCHMOCTbD COIIPOTHBIICHUSI METAJIOB OT 1
TeMrepaTypbl. CBEpXIIPOBOIUMOCTh

60 DNeKTpUUECKUH TOK B Bakyyme. CBOHWCTBA AJIEKTPOHHBIX ITYYKOB 1
[MoxynpoBoHNKH, UX COOCTBEHHAs! M TIPUMECHAs IPOBOANMOCTh. CBOMCTBa P—N-TIepexoa.

61 P ’ P P P 1 Bbubanorexa [JOK
[ToxynpoBOAHUKOBEIE TIPHOOPEI
DJIEeKTPUYECKHU TOK B PACTBOPAX M paciulaBax 3JIEKTPOIUTOB. DICKTPOIUTHIESCKAs! JUCCOHAIIHS.

62 p P p P P P 1 bubmoreka IIOK
OnexTponu3

63 DneKTpuyecKuH TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOATENBHBIN pa3psia. Momausd. [lnazma 1 Bbubmoreka [JOK
DJexkTpruecKre NpuOOpPhl M YCTPOHCTBA U UX MpaKTHYecKoe puMeHeHue. [IpaBuna TeXHUKH

64 P PubOpHL# yCIP P P P 1 bubnuoreka I[IOK
0e3omacHoOCTH

65 O06o0061aroIHil ypok «DJIEKTPOIUHAMHUKA 1 bubnuoreka I[IOK
KontposbHas pabota o teme «nekrpoctatuka. [locTossHHBIN 2nekTprueckuii TOK. TOKH B

66 P 1 bubmmoreka IIOK
Pa3INYHBIX Cpesax»

67 PesepeHslii ypok. KonrponsHas paborta no teme "DnekrpoarnHamuka' 1 Bbubmuorexa LIOK

68 PesepBHEIit ypok. O6o0mIaromuii ypok mo reMam 10 kiacca 1 Bubnmoreka [IOK

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0c74f0

11 KJIACC

KonnuectBo yacoB DNEeKTPOHHbBIE
Hata 1 poBbIe
Tema ypoka Bce | Koutp IIpax
U3y o0pa3zoBaTenbHbIE
TO pab T pad
pecypcsl
. . bubnuoreka [{OK
ITocTosTHHBIE MarHUTHI U UIX B3aUMOJIECHCTBHE. MaraHuTHoe 1moJie. BekTop MarHUTHOM
N 1 https://m.edsoo.ru/ffOc
WHAYKUUU. JIMHUY MarHUTHOM MHAYKIIUA 9778
Ma o€ T10JIC TIPOBO, a ¢ TokoMm. O Opcrena. BlanmomeiicTBre IpoBo, OB C bubmmorexa IOK
THUTHOE I10J1€ IIPOBOIHHUKA C TOKOM. OIIBIT Tena. AMOJIENCTBHE IPOBOIHUKOB
p P p 1 https://m.edsoo.ru/ffOc
TOKOM
98fe
Bu6nuoreka IJOK
Jlaboparopnast pabota «M3ydeHne MarHUTHOTO MOJIS KATYIIKH C TOKOM» 1 1 https://m.edsoo.ru/ffOc
98fe
Tlei C A a6 5 bubmoreka LIOK
€MCTBHE MAarHUTHOI'O MOJIA Ha IIPOBOJIHMK ¢ TokoM. Cuiia Ammepa. JlaboparopHas pabora
N p p patoprai p 1 1 https://m.edsoo.ru/ffOc
«MccnenoBanue neiCTBHSI MOCTOSSHHOTO MarHWTa Ha PAMKY C TOKOM» 9ac0
Teit Cuna J1 Pa6 Bubnuoreka [IOK
eMCTBHE MarHMTHOI'O MOJIA Ha ABIKYIIYIOCS 3apsbkeHHyro yactuny. Crita Jlopenna. Pabora
1 ymy P o Y p 1 https://m.edsoo.ru/ffOc
cwibl JlopeHia
PEHLI; 9df4
DnekTpoMarauTHas HHIYKIMS. [1oTok BekTopa MarHuTHOU MHAYKIMU. DJC nHAyKIIH. 3aK0H 1
3JIEKTpOMarHUTHOW uHAyKuMn Papanes
bubmuoreka IIOK
JlaGoparophast pabota «/ccaenoBanue ABICHUS JEKTPOMATHUTHON HHAYKIIHI 1 1 https://m.edsoo.ru/ffOc
al50
" q SC 3 bubmuoreka LIOK
HIYKTHBHOCTG. SIBJICHUE CAMOMHIYKIUH. CAMOMHIYKIIHH. DHEPrus MATHUTHOT'O MOJIS
Y YK YK p 1 https://m.edsoo.ru/ffOc
KaTYIIKA ¢ TOKOM. DJIEKTPOMAarHUTHOE TI0JIe 2600
TexHUYEeCKHE yCTPOWCTBA U UX MMPUMEHEHUE: TIOCTOSIHHBIC MarHUTHI, JJIEKTPOMATHUTHI, 1

OJICKTPOABUTATEIIb, YCKOPUTEIIU JIEMCHTAPHBIX YaCTUIl, MHAYKIIMOHHAA I1€Yb



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

bubmuoreka LIOK

10 O6o6marommii ypok «MarHUTHOE T0Jie. DIeKTpOMarHUuTHasT HHAYKIHSD https://m.edsoo.ru/ff0c
ab82
bu6nmoreka IJOK
11 KonTtponbnas padoTa no teme «MarautHoe mose. DIeKTPOMarHuTHasE WHITKIIHSD https://m.edsoo.ru/ff0c
ad58
bu6nmoreka IJOK
CB0o0OOIHBIC MeXaHH4YecKue Konebanus. ['apmMoHnyeckue KoseOanus. Y paBHEHHE
12 . https://m.edsoo.ru/ffOc
rapMOHMYECKHX Kosiebanumii. [IpeBpamienue sneprun af06
13 JlabopaTopHas pabota «lcciemoBanue 3aBUCUMOCTH MIEPUOIa MaJIbIX KOJeOaHHi rpy3a Ha
HHUTH OT JUTMHBI HUTH ¥ MacChl TPy3a»
KonebarensHb1i KOHTYp. CBOOOIHBIC IIEKTPOMATHUTHBIE KOJICOaHHSI B UeaTEHOM bubmmorexa [IOK
14 KOJIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXKY MEXaHHYECKUMHU U AJICKTPOMArHUTHBIMU https://m.edsoo.ru/ff0c
KOJICOaHUSIMU b820
bubmuoreka IIOK
15 ®opmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTUH B MJIEaTbHOM K0JIe0aTeTbHOM KOHTYpe https://m.edsoo.ru/ffOc
b9c4
[IpexacraBienue o 3aTyxaronmMx KoyeOaHusAX. BeIHyK1eHHbIe MeXaHHYeCKue KoJieOaHusl. bubamorexa LIOK
16 https://m.edsoo.ru/ffOc
Pe3onanc. BeiHyXIeHHBIE 3JIEKTPOMArHUTHBIE KOJICOaHMsI bb86
IIepemenHbIr Tok. CUHYCOUJAIBHBIM IEPEMEHHBIH TOK. MOITHOCTE IEPEMEHHOIO TOKA. Bubmorexa LIOK
17 5 https://m.edsoo.ru/ffOc
AMIUIHTYIHOE M JICUCTBYIOIIEE 3HAYCHHE CHUJIbI TOKA U HANPSDKECHHS bd34
18 Tpancpopmarop. [IponsBoacTBo, mepeaaya u NoTpedIeHHE ISKTPUICCKON SHEPTHH
YCTpOHCTBO 1 MMPAKTUUECKOE MPUMEHEHHUE IICKTPHYECKOTO 3BOHKA, TeHEpaTopa IePeMEHHOT0 bubamorera LIOK
19 ) https://m.edsoo.ru/ffoc
TOKa, JIMHUH dJIeKTporiepeaay
€324
20 DKOJOrMYeCKUE PUCKH NIPU MIPOHU3BOJICTBE JIEKTPpodIHEeprun. KyibTypa HCroinb30BaHus
JIIEKTPOIHEPTHH B MOBCETHEBHOU JKU3HU
21 MexaHnyeckue BOJHBI, YCIOBHS pactpocTtpanenus. [lepnon. CkopocTs pacipocTpaHeHus U Bubmoreka [JOK

JJIMHA BOJIHBI. HonepeqHHe " IIPOJOJIBHBIC BOJIHBI

https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

cab4
bubmuoreka LIOK

22 3Byk. CkopocTb 3ByKa. [ pomKkocTh 3ByKa. BricoTa ToHa. TemMOp 3ByKa https://m.edsoo.ru/ff0c
ccOc
bu6nmoreka IJOK
23 DJIeKTPOMarHUTHBIC BOJIHBI, HX CBOUCTBA M CKOPOCTh. 11IKkamna 3/1eKTpOMarHuTHBIX BOJH https://m.edsoo.ru/ff0c
cfe0
24 IIpuHuumnel paguocssizu u TeneBuacHus. PazButue cpeacts cBsi3u. Paguonokanus
Bu6nuoreka IJOK
25 KonTposbhas padora «KojaeGaHus U BOJIHBI) https://m.edsoo.ru/ff0c
c6f8
[IpsaMonuHeitHOE pacTipoCTpaHEHHUE CBETA B OAHOPOAHOM cpene. ToYeUHbI HICTOYHUK CBETA. Bubmiorexa LIOK
26 Ny« cpera https://m.edsoo.ru/ffOc
d350
bubmuoreka LIOK
27 OtpaxxeHue cBeta. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHrne H300paKeHUH B ITIOCKOM 3epKaje https://m.edsoo.ru/ffOc
d4e0
[Mpenomnenue cBeta. [lonHOe BHyTpeHHEE OTpaxeHHe. [IpeiebHbIH Yol MOJIHOTO bubmorexa LIOK
28 https://m.edsoo.ru/ffOc
BHYTPCHHETO OTPaKCHHS
d7f6
bubmoreka IIOK
29 JlabopaTopHas pabota «/3MepeHHe mokas3aress MpeoMIICHUs CTeKIIa» https://m.edsoo.ru/ff0c
d67a
Bu6nmoreka IJOK
30 Jlunzel. [Toctpoenne nzobpaxkennit B muna3ze. ©opMysa TOHKOHM JIMH3bL. Y BeTHUEHHUE JIMH3BI https://m.edsoo.ru/ffOc
ddle
31 Jlaboparophas pabota «/cciieoBaHrue CBOWCTB U300paKEHUI B TMH3AX)»
39 JHucnepcus cBera. CnoxkHsbId coctaB Oenoro cera. Liser. JlaboparopHas padora
«HaOmoenue aucriepcun cBeTa»
33 Wurepdepentus cBera. Judpakius cBera. JJudpakimonsas perérka Bbubnuroreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

https://m.edsoo.ru/ffOc
ed22

bubmuoreka LIOK

34 ITomepeuHOCTh CBETOBBIX BOIH. IToaspu3alius ceeTa https://m.edsoo.ru/ffOc
fo2e
35 Onruueckue MpuOOPhI M yCTPOUCTBA M YCIIOBHS HX O€30IIaCHOTO MPUMEHECHUS
I'paHuIIbl MPUMEHUMOCTH KIACCHYECKOW MEeXaHUKH. [10CTynaThl criennaabHOH TEOPHH bubamorera LIOK
36 https://m.edsoo.ru/ffOc
OTHOCHUTEJIbHOCTH 862
bubmuoreka LIOK
37 OTHOCHUTEILHOCTD OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH U COKPAIICHUC [THHBI https://m.edsoo.ru/ffOc
fad2
DHeprust ¥ UMILYJIbC PEISATUBUCTCKOU YacTHUIIbL. CBsI3b MacChl C SHEPTHEH U UMITYJIbCOM. Bubmiorexa LIOK
38 https://m.edsoo.ru/ffOc
DHeprus mMoKosI
fc68
bubmoreka IIOK
39 KonTposbHas padoTa «Onruka. OCHOBBI CIICIHATBEHON TEOPUH OTHOCHTETLHOCTH https://m.edsoo.ru/ff0c
f6fo
bubmuoreka LIOK
40 ®otonbl. Popmyna [Tnanka. DHEprus 1 UMITYJIbC POTOHA https://m.edsoo.ru/ffOc
fel6
bubmuoreka LIOK
41 OtkpsiTue 1 uccienoBanue porodddexra. Onbite A. I'. Cronerosa https://m.edsoo.ru/ffOc
ffc4
42 2}1};(;};; ge(i(i(;a(b(bema. VYpaBHenue DunmrenHa 1 potoaddexra. «KpacHas rpaHuma» ﬁigﬁ?ﬁiﬁiiﬁﬁ/f f0d
015e
Bu6nmoreka IJOK
43 Hasnenne ceeta. Oneitel I1. H. JIeGenena. XumMuueckoe JEHCTBHE CBETA https://m.edsoo.ru/ffOd

04a6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

TexHuyeckue yCTpOﬁCTBa U MPAKTHUYCCKOC ITPUMCHCHUC! q)OTOSJ'IGMCHT, q)OTOL[aT‘lI/IK,

44
COJTHEYHast OaTapesi, CBETO O]
bubmuoreka LIOK
45 Permenue 3a1a4 mo TeMe «DJIeMEHThI KBAHTOBOM OMTHKH https://m.edsoo.ru/ff0d
0302
bubnuoreka [JOK
6 Mogens aroma ToMmcona. OnbiTel Pe3epdopaa no paccesauio a-dactuil. I itanerapHas Moaens httos:/m.e dS(])_E).ru /#0d
aToma
091a
Bu6nuoreka IJOK
47 [Moctynatet bopa https://m.edsoo.ru/ff0d
Oafa
W3znydenue u noriomieHue GoToHO epexo/ie aToMa € OJTHOTO YPOBHS 3HE a bubamoreta LIOK
JIYYCHHE U TIOTJIOIICHU TOHOB TIPU TIEpeX TOM HOT BHSI DHEPTHH H
48 e o PH HEPEXOR AHOTO YP P https://m.edsoo.ru/ff0d
Ipyroil. Buasl cnekTpoB
Oafa
BonnoBsie cBorcTBa gactuil. Bomasr ne bpowisa. KopmyckymsipHO-BOTHOBOH TyaIi3M brbmmorexa LIOK
49 t #o 5P » NOPIYCKYIEP o ’ https://m.edsoo.ru/ff0d
CroHTaHHOE U BBIHYXJICHHOE U3TyUCHHE
Oca8
OtkpsiTHE paaroakTuBHOCTH. OMBITH Pesepdopma mo onpenenennto cocraBa pauoakKTHBHOTO bubamorerca LIOK
50 R P . bai ' PROPA pel bal https://m.edsoo.ru/ff0d
U3TyYCHHS
A 0fcl2
51 CaomcTBa anbda-, 6era-, raMmma-u3nydeHus. BiusHie paanoakTHBHOCTH HA KHUBBIE
OpTaHU3MBI
OTKpBITHE IPOTOHA U HEUTpOHA. M30TomBI. Anb(ha-pacnaa. SIeKTPOHHBIN U TO3UTPOHHBIH bubmorera LIOK
52 P P POHa. ’ paphiaz. P P https://m.edsoo.ru/ff0d
6era-pacmaz. ['amma-u3nyuenne
1162
DHeprus CBs3H HYKIIOHOB B sijpe. SnepHbie peakuuu. SAnepHbid peaktop. [Ipodmemsl bubmorerca LIOK
53 P Y AAPE. ZUICPHBIC PEAKi. ~HCP P p- 1P ’ https://m.edsoo.ru/ff0d
MEePCIEKTUBEI, 3KOJIOTHIECKUE ACTIEKTHI SACPHON YHEPTCTHKU 1356
OneMeHTapHbIe YacTULbl. OTKPBITHE MTO3UTPOHA. MeTo1bl HAaOMIOIEHHS U PETUCTPaLN Bbubmuorexa LIOK
54 JIeMeHTapHbIX acTuil. Kpyrisiii cron «DyH1aMeHTalbHbIE B3aUMOAEHCTBYS. EOHHCTBO https://m.edsoo.ru/ff0d

(hu3NUIeCKOH KapTUHBI MUPa»

0e38



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

Bun 3Beé3nH0r0 Heba. Co3Be3aus, ApKHe 3BE3bI, IUIAHEThI, UX BUIUMOE ABMKeHUe. ComHeuHas

55 1
cuctema
56 Comane. ComHeuHast akTUBHOCTE. McTounuk sHeprun CoHIa 1 3BE31T 1
3BE3BI, IX OCHOBHBIE XapaKTEPUCTHKH. 3BE3BI TTIABHOW TIOCIIEI0BATEIFHOCTH. BHyTpeHHee
57 cTpoeHue 3B€31. COBpeMEHHBIE TPEACTABICHUS O IPOUCXOKIACHUN U 3BOIOIK CoHLA U 1
3BE3]
58 Muneunsid [lyts — nama [Nanaktuka. [lonoxxenue u aBmwxkenue Connua B ["anakTuke. 1
Tanaktuku. YépHbIe OBIPHI B IpaxX ralakTUK
59 Bcenennas. Paz6eranune ranaktuk. Teopust bonmbimoro B3psiBa. PennkToBoe n3mydeHme. 1
MeraranakTuka
60 Hepeuiennsie mpobiaeMbl aCTpPOHOMUN 1
61 KonTponbHas pabora «11eMeHTHI aCTPOHOMHUH U aCTPOPUIUKI 1
62 O6o6matonuii ypok. Ponb Qu3nky 1 aCTpOHOMHUN B SKOHOMHUYECKOM, TEXHOIIOTHIECKOH, 1
COLIMANILHON ¥ 3THYECKOH cepax NesiTeNbHOCTH YelloBeKa
63 Oo6o06maronmii ypok. Pojib n MecTo GU3UKN 1 aCTPOHOMHH B COBPEMEHHOI HAyYHOI KapTHHE 1
MUpa
64 O6o06matomuii ypok. Poib Gusudeckoit Teopruu B GpOPMUPOBAHUU TIPEICTABICHUN O 1
(u3nveckoil KapTuHe MUpa
65 O6o06maronmii ypok. Mecto ¢pu3nueckoi KapTHHBI MUPa B OOLLEM PsIly COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE
66 PezepBHbIii ypok. MarauTHoE mosie. DJIeKTPOMArHUTHAS HHIYKIIUS 1
67 Peseprubiil ypok. Ontrka. OCHOBHI CIIEITHABHON TEOPHUH OTHOCUTEITHHOCTH 1
Bu6nmoreka IJOK
68 Pesepuslit ypok. KBanTtoBas ¢usnka. DieMeHTH aCTPOHOMHUH U acTPOPUIUKU 1 https://m.edsoo.ru/ff0d
1784
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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







