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HOACHUTEJBHASA 3AIINCKA

[IporpaMmma 1no ¢usuke 0a30BOro YpOBHS CpPEAHETO YpPOBHS oOHIeEro oOpa3oBaHUs pa3pabOoTaHa Ha OCHOBE IOJIOKEHUH MU
TpeOOBaHMI1 K Pe3yJIbTaTaM OCBOECHHS OCHOBHOM 00Opa3oBarenbHOi nporpammsl @enepannu, npeacrasieHHo B PI'OC COO, a takxe ¢
yuéroMm ¢eaepanbHON padouell MporpaMMbl BOCIMTAHUS W KOHIEMIMH MpenoaBaHus yueoHoro npeamera «Dusuka» B 00pa3oBaHUH
opranuzanuii Poccuiickoit @enepannu, peaau3yronmx OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMEI.

CopeprkaHue nporpammsl Mo (PU3MKE HAMPaBIECHO HA CTPAHUIbl €CTECTBEHHO-HAYYHON KapTUHBI Mupa ydanmxcs 10—11 kmaccoB
npu oOyueHuu ux ¢usnke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-JEATEIBHOCTHOIO KOHTEKcTa. [IporpaMmma mno Qusuke
cootBeTcTBYET TpeboBaHusiM GI'OC COO k eBponelcKUM JTUYHOCTHBIM, IPEAMETHBIM M METAIIPEIMETHBIM pe3yJibTaTaM O0ydyeHus, a
Takke o0ecrneynBaeT HEOOXOJUMOCTh pEaM3allid MEXIPEAMETHBIX CBsI3€il (U3UKM € E€CTECTBEHHO-HAyYHBIMU Y4e€OHBIMU
npenMeramu. B kadecTBe OCHOBHOM 1€ M3y4eHHs (PU3MKM Ha OOIIEM ypOBHE CpPEOHET0 OOpa30BaHHMs, IPHUBENEHBI CIEAYIOLIUE
pe3yNbTaThl U3YYEHUs Kypca (PU3HKHU: TUYHOCTHBIE, METANIPEAMETHBIE, TPEAMETHBIEC (Ha OA30BOM YPOBHE).

Pe3yJI]>TaTaMI/I 0CBOCHUHA KypcCa (l)I/I3I/IKI/I Ha 0a30BOM YPOBHE SIBJISAIOTCA:

JIMYHOCTHBIE PE3YJIBTATDBI

e CchOPMUPOBAHHOCTh TPAXKIAHCKON TMO3MIIMH OOYYarOIIerocs KaK aKTUBHOTO W OTBETCTBEHHOTO YJI€HA POCCHICKOTO
00111eCTBa;

® [IPUHATHE TPATUIMOHHBIX OOLIECUETOBEUECKUX TYMAHUCTUYECKUX U JEMOKPATUUECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B HAayYHBIX HCCIIEOBaHMSIX OOLIECTBa, y4aCTBOBAaTh B CAMOYIPABICHUU B

00pa3oBaTenbHON OpraHu3aluy;

YMEHHE B3aMO/ICHCTBOBATh C KOHKPETHBIMU MHCTUTYTAMH B COOTBETCTBUH C MX (QYHKIIUSIMHU M Ha3HAUYCHUSIMU;

TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKON JESATEIbHOCTH;

[IEHHOCTHOE OTHOLIEHHE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX B 001aCTH (DU3UKHU U TEXHUKH;

c(hOpPMHUPOBAHHOCTH MOPATEHOTO CO3HAHUS, ITUYECKOTO TOBECHMS;

CIIOCOOHOCTh OIICHHBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHBIC

HOPMBI U IEHHOCTH, B TOM YHCJIE B YUCHUUECKOH 1eATeIbHOCTH;



OCO3HAHME JIMYHOTO BKJIa/1a B IOCTPOCHUE Oy IyIIero;

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOT'O TBOPUECTBA, IPHUCYIIEro (GPU3NIECKOil HayKe;

MHTEpEC K pa3nuyHbIM cepam mpodhecCHOHAIbHON AESITeNbHOCTH, B TOM YHCIE TEPEephIBbl ¢ (PU3MKON M TEXHUKOH,
HEO0OXOIMMO YUUTHIBATh OCO3HAHHBIN BBIOOp Oy/ayiieil mpodeccuu U pealn30BbIBaTh COOCTBEHHBIC )KM3HEHHbIE TIJIAHBI,
TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (PU3UKU HA MPOTSHKEHUN BCEH KU3HU;
c(OpPMHPOBAHHOCTH CBOCOOPA3HON KYJIbTYPHI, OCO3HAHUE TI00aTBFHOI0 XapaKkTepa SKOJIOTHYECKIX Mpo0iIeM;

TUIAHUPOBAHKE U MPOTHO3UPOBAHUE JICHCTBUI B OKPY>KAIOIIEH Cpejie Ha OCHOBE 3HAHUI LieJel pa3BUTHS YEeJIOBEUYECTBA;
paciMpeHne OmbITa AeITeIbHOCTH, HAMPABICHHOCTH Ha OCHOBE CYIIIECTBYIONINX 3HAHUN 1O (PHU3HKeE;

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COBPEMEHHBIN B3IJIs]] HA pa3BUTUE (PUZNUECKON HAYKU;

OCO3HaHUE IIEHHOCTEH Hay4HOH JeATeNbHOCTH, TOTOBHOCTh B IHpOLECCe H3Y4YeHHs (PU3UMKKM H3ydaThb MPOCKTHYIO H
HCCIIEIOBATENCKYIO eI TEIbHOCTh MHIUBUYaIbHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

CaMOCTOSTENIbHO CHOPMYIUPOBATH U AKTYaJTU3UPOBATH TPOOIEMY, PACCMOTPETH €€ BCECTOPOHHE;

ONPENEIIATh LEH ACSITEIbHOCTH, 3a/1aBaTh ApaMETPhI U OLICHUBATh UX JJOCTUKEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B PACCMATPUBAEMBIX (PU3NYECKUX SBICHUSX;

pa3paboTath IJIaH perieHus MpooieM ¢ yuéTOM aHaJIn3a COCTOSTHUS MaTepUaAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JIESATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB ACHCTBUM, OLICHUBATH PUCKHU MOCIEICTBUN
NEATEIBbHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBUSX PEaJbHOTO, BUPTYAIHLHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pPa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

BJIQJIETh HAYYHON TEPMUHOJIOTHEH, KIIFOYEBBIMU MOHATUSIMU U METOJIaMH (PU3UYECKON HAYKH;

oOnaaHe HaBbIKAMHM Yy4e€OHO-HCCIIEIOBATEIbCKON W MPOEKTHOM NEATeNbHOCTH B 00JacTH (DU3UKHU, CHOCOOHOCTU H
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TIOWICKY METOJIOB pEIIeHHs 3a7ad (PU3UUIECKOTO COJECpKaHUS, TPUMEHEHUIO Pa3THMYHbIX
METOJI0B MTO3HAHUS;



BJIAJIEJICI] CXEMBbI JICATEIIbBHOCTH 1O TOJYYEHHUIO HOBBIX 3HAHUM, UX MpeoOpa3zoBaHMs, IpeoOpa3oBaHUsS M MPUMCHECHHS B
Pa3JIMYHBIX HAYYHBIX 0OBEKTAX, B TOM YHCIIC MIPU CO3aHUU ITPOCKTOB B 00JaCTH (PU3UKHU;

BBISIBJISAITh TIPUUMHHO-CJICACTBEHHBIC CBA3M M aAKTyaJUM3UPOBaTh 3a/Jady, BBIABUIAaTh THUIIOTE3y PELICHUS €€, HAaXOIUTh
aApryMEHTBHI JJIs IOKA3aTENbCTBA CBOMX YTBEPKIACHUM, 3a/1aBaTh NapaMETPbl U KPUTEPUN PEIICHUS;

AHAIM3UPOBATh TOJYYECHHBIE B XOJI€ PEUICHHS 3aJlaud Pe3yJIbTaThl, OLIEHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH
W3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBHUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOMN ACATEILHOCTH, B TOM YHUCJIE IPU U3YUECHUU (PUBUKH;
JIaTh OIEHKY HOBOM CHTYaIlMH, OLICHUTh IPUOOPETCHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B TPAKTHUUECKYIO 00J1aCTh )KU3HEACATEILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX PETMOHOB CyOBEKTOB;

BBIJIBUTaTh HOBBIC UJICH, NIPEAJIaraTh OPUTMHAIBHBIE OAXOAbl U PEIICHUS;

CTaBHUTh IIPOOJIEMBI U 33J1a4, JOMyCKas aIbTePHATUBHBIC PEIICHUS.

BJIaJICTh HABBIKAMU MOJIyYEHUS WH(DPOPMALIMOHHOTO COAEPKaHUS U3 UCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSTENILHO M3y4aTh
MOUCK, aHAJIN3, CUCTEMAaTU3AIMIO0 U UHTEPHPETAINI0 UHPOPMAIIUX PA3JIMUHbBIX BUIOB U (DOPM MPECTABICHHUS;

OIICHUTH JJOCTOBEPHOCTH HH(POpMAIIHH;

UCIIOIb30BaTh CpeACTBa HMHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHHM IS pelIeHUs KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 3a7a4 C COOJIoJIeHHeM TpeOOBaHUN JPrOHOMHMKH, TEXHUKH O€30MacCHOCTH,
TUTHEHBI, PECYPCOCOEPEIKEHUS, TPABOBBIX M ATUUYECKUX HOPM, HOPM UH(POPMAIMOHHON O€30MaCHOCTH;

co3/laBaTh TEKCThl MaTEPUAJIBHOTO COJIEpXKAaHUSI B pa3UUYHBIX (opMarax C ykKazaHHMEM Ha3HaueHHs HHPOpPMAIUU U
OTKJIFOYATh MX, BBIOHpas ONTUMAIIBHYIO (hOpPMY IPEACTABICHUS U BU3YyaIU3aIiu.

U3YYUThH OOIICHHE HA ypoKaxX (PM3UKHU U BO BHEYPOUYHOH ACATEILHOCTH;

pacIio3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYAIllUd U CMATYATh KOH(DIIMKTHI;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUYKY 3PEHHUS C UCTOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON 1 MHANBUIYaIbHON PabOTHI;

BBHIOEpUTE TEMBI W METOABI JCUCTBUI YYAaCTHHUKOB C Y4YE€TOM OOIIMX HMHTEPECOB M BO3MOXHOCTEH KaXKIOTO 4YJIeHA
KOJIIICKTHBA,

COBMECTHAS JI€STEIbHOCTh, OPraHU3alMs U KOOpPJAWHALUs JCUCTBUM IO €€ OCYLIECTBICHHUIO: COCTAaBUTh IUIAH JICVCTBUM,
3amucaTth JEUCTBUS C YUETOM IIeJIel MOMX YYaCTHUKOB, OOCYJIUTh PE3yJIbTaThl, IPUHATH COBMECTHYIO paldoTYy;



OLICHUTh KAYECTBO CBOETO BKJIAJ[a M KOMaH/Ibl KaXKJIOTO YYAaCTHUKA B OOIIMX PE3YJIbTaTaX MO pa3pabOTaHHBIM KPUTEPUSIM;
IpeAJIaratb HOBbIE MPOEKTHI, OLIEHUBATh UJICH C MO3UIMU HOBU3HBI, OPUTMHAIILHOCTH, TPAKTUYECKON NHHOBAIIUY;

N3y4aiiTe MO3WTUBHOE CTPATErMYECKOE MOBEACHHE B PA3IUYHBIX YCTPOMCTBaX, BKIIOYAs KPEATMBHOCTh U BOOOpaKEHUE,
9TOOBI OBITH HHUITHATUBHEIM.

CaMOCTOSITENIbHO U3Yy4aTh MO3HABATEIBHYIO JACSITEIbHOCTh B 00J1aCTH (PU3UKU U aCTPOHOMUH, BBISIBIISTH MPOOJIEMBI, CTABUTh
U GOpMYIUPOBATH COOCTBEHHBIE 33/a4H;

CaMOCTOSTENIbHO COCTAaBUTD IUIaH PEHICHHS PACUETHBIX U KAU€CTBEHHBIX 3a/1ay, IJIaH BBIMOJHEHUS MPAKTUYECKON paboThI ¢
YYETOM UMEIOIIUXCA PECYPCOB, ECTECTBEHHBIX BO3MOKHOCTEN U MIPEAITOYTEHHI;

J1aTh OLICHKY HOBOM CUTYallHH;

YTOYHEHHE PAaMOK HACTOSIIIETO MPeMeTa Ha OCHOBE JIMYHOIO LIBETA;

Jie1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHUE;

OIICHUTH MPUOOPETECHHBIN OIIBIT;

O6ecneunBaTh PopMHUpPOBAHUE U OOECIIEUECHUE IPYIULIUNA B 00J1aCTH (DU3UKH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN
Y KYJbTYPHBIN YPOBEHb.

JaBaTh OLICHKY HOBOM CUTYyalluu, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB JCHCTBUIM
JIHLL;

BJIa/ICTh HABBIKAMH TT03HABATEIHHON PEIICKCUU KaK OCO3HAHMS MTPOUCXOISIINUX JEHCTBUNA M MBICIUTEIBHBIX MPOIIECCOB, UX
pe3yJIbTaTOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMbI pehJIEKCUH JIsl OLIEHKH, BBIOOpA CUTyalluy BEPHOT'O PELIEHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

MOTHBBI IPUHATHS U apTYMEHTBI JPYTUX MIPU aHAJIM3€E Pe3yJIbTaTOB JACSTEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MOTHBBI IPUHATHS U aQpTYMEHTBI JPYTUX TIPU aHAIU3€ PE3yJIbTaTOB JICSITEIHbHOCTH;

[Ipu3HaBaTh CBOE MPABO W MIPABO JIPYTUX HA OIITHOKY.

B mpouecce gocTukeHHs] JTUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS IMPOTpPaMMbl MO (pU3MKE AJii YpOBHS CpeIHEro oOuIero
00pa30BaHUs y y4alIUXCsl COBEPIIEHCTBYETCS AMOLIMOHANIbHBIN UHTEIJIEKT, TPEANoaralomui copMrupoBaHHOCTD:
CaMOCO3HaHUE, BKJIIOYAIOLIEE CIOCOOHOCTh MOHMMAaTh CBOE 3MOILIMOHAJIBLHOE COCTOSIHHE, BUJETh HANpaBIIEHUE Pa3BUTHUS
COOCTBEHHOW AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;



® CaMOpETYJIMPOBAaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUA MPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE IIOBEACHUE,
CITOCOOHOCTH aIalITUPOBATHCS K AIMOITMOHATBHBIM U3MEHEHUSIM M THOKOCTH, YTOOBI OBITh OTKPHITHIM HOBBIM;

® BHYTPCHHSS MOTHMBAIMA, BKJIOYAIONIAs MOAXOJ K JIOCTHXKEHHUIO IEJeHd M yCIiexa, ONTUMHU3M, MHUIIMATUBHOCTb, YMEHUE
JICMCTBOBATh MCXOAS M3 CBOMX BO3MOKHOCTEH;

® DOMIIaTHUH, BKIIOYAOIIAsl CIIOCOOHOCTh TIOHMMATh SMOITMOHAIBHOE COCTOSHUE APYTHX, OOpamath BHAMAaHHE HAa €ro IpH
0OI1IeHNH, CIOCOOHOCTh K COUYBCTBHIO M CONEPEIKUBAHUIO;

® COIMAJIbHBIE HABBIKM, BKJIOYAIOIIME BO3MOKHOCTh KOPPEKTUPOBATH OTHOIIECHUSI C APYTUMHU JIOJAbMU, KOHTPOJIUPOBATH,
peryJIupoBaTh HHTEPEC U pa3periaTh KOH(PIUKTHI.

Conepxanue yueOHoro npeamera « @Puzukay :

10 KJIACC
Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®duznka — Hayka o mnpupoze. Hayunele MeTonbl MO3HaHMS OKpYyXkKarowmero mupa. Poiap sKciepuMeHTa M TEOPUM B IMPOLECCE
MO3HAHUS IPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue ¢uzndeckux (akTopoB U npoieccoB. Hayunsie runotesbl. @uznueckrue 3aKOHbI U Teopuu. ['paHUIIbl BaKHOCTH
dbu3nyeckux pacteHuil. [IpuHIIUIT COOTBETCTBUSI.

Ponp u MecTo (pu3mKu B COBpEMEHHON HAYYHOU KapTHHE MHUPA, B TPAKTUUECKON JCATEIHHOCTHU JIFOJIEH.
Jlemoncmpayuu

AHanoroBble ¥ IU(PPOBHIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUUKH.



Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka
Mexanunueckoe ABrxeHrne. OTHOCUTENBHOCTh MEXaHUUECKOTo ABMKEeHUA. CucteMa orcueTa. TpaekTopusi.

[lepemernienue, cKOpocTh (CpeHsAsI CKOPOCTh, MTHOBEHHAs] CKOPOCTh) M YCKOPEHUE MAaTepUATIbHBIX TOYEK, UX MPOCKIHUUA Ha OCH
cucTeMbl KOOpArHAT. CII0KEHUE IEPEMENIEHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE ABMXEHHE. ['paduKu 3aBUCAT OT KOOPAMHAT, CKOPOCTH, YCKOPEHUS, yTU U
MaTEpUAIBHOTO IIEPEMELIEHUS TOYEK BO BPEMEHH.

CBoOoHOE TIaZicHHe. Y CKOpeHHe CBOOOTHOTO MaICHUsI.

KpuBonuneiiHoe nsmxeHue. J[BUKEHME MaTepHaIbHBIX TOYEK MO OKPYXHOCTH C MOCTOSSHHOW MO MOJYJII0 CKOPOCTH. YTJIOBas
CKOPOCTb, JTHUHEIHas ckopocTh. [lepuon u nepuo obparienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckre ycTpoHCTBa M NMPAKTHUYECKOE MPUMEHEHHUE: CIHIOMETP, ABHKEHHE OKPYXKAIOIIEH Cpenbl, LEMHbIE U PEMEHHBIC
nepeaayu.

Jlemoncmpayuu
Mojenb cucTeMbl OTCUETa, MILTIOCTPAIUs KHHEMATUUECKUX XapaKTePUCTHK JIBUYKCHHUS.
[IpeobpazoBanue ABUKEHUN C UCTIOIB30BAHUEM MPOCTHIX OPUEHTHUPOB.

HaI[eHI/Ie TCJI B BO3JYXC U B PA3PCIKCHHOM ITPOCTPAHCTBC.



Habumoienue 3a ABMKEHHEM Tela, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU3OHTAJIBHO.
N3mepenue ycKopeHHst CBOOOHOTO MaCHMUSL.

VYrpaBieHre CKOPOCTBIO MPU ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomol

N3yueHne HEpaBHOMEPHOI'O JBHUKEHUS € LENBI0 ONPEIEIECHUS MTHOBEHHOM CKOPOCTH.

HCCH@I[OBaHI/IC COOTHOHICHUA MCKAY IIYTAMU, HpOﬁHCHHBIMH TCJIOM 3a IOCJICAOBATCIIbHBIMU PABHBIMH IIPOMCKYTKAMH BPCMCHHU
IIpU paBHOYCKOPCHHOM ABUKCHHUU C HayaJbHOU CKOpPOCThIO, paBHOf/'I BCPOATHOCTH.

N3ydenue nBUKEHUs IApUKa B BA3KOMN JKUIKOCTH.

N3yuenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaumn otHocurensHOCTH ['anunen. [lepoiii 3akoH HeroToHa. IHepIHaibHbIE CHCTEMBI OTCUETA.

Macca tena. Cuina. [lpunuun cynepnosunuu cuil. Bropoit 3akon HeroToHa 11 MatepuanbHbix To4Yek. Tpetuid 3akoH Herotona st
MaTepUAIIbHBIX TOUYEK 3PEHHUS.

3aKoH BceMupHOro taroreHus. Cuina Tsoxectu. IlepBas kocmMudeckas CKOpOCTb.
Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl TpeHust (moxkosi, ckoiabxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue. Cuina TPEHUSI CKOJBKEHUS U Cujla TPEHUS
oceHbto. Koadpuruent tpenus. Cuna cCOnpoTUBIICHUS JBIKEHUIO TeJla B )KUJIKOCTH WM B3TJISIC.



[TocTymarensHOE M BpalaTeIbHOE IBIKEHUE a0COFOTHO TBEPOTO TEa.
MOMEHT OTHOCUTENBHO CUJIbI BeTpa. [1nedo cuiibl. Y cnoBusi paBHOBECHS TeNa.
TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: TOIIIUITHUKA, TBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBneHHE UHEPLIUH.

CpaBHEHUE MacCCOBBIX TeEIL.

Bropoii 3akoH HerotoHa.

N3mepenne cuil.

CroxeHue CHIL.

3aBUCUMOCTbH YIIPYTOCTH OT JAehOpMaIiuH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJACHUM.

CpaBHeHHUE CUJI TPEHUSI HEOKUAAHHOCTEM, KaUeHUN U CKOJIBKECHMUSI.

VYcnoBust paBHOBecHs Teia. Buibl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

Nzydenne aBuxeHust Opycka no HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUT OT CUIIBI YIIPYTOCTH, BO3HUKAIOUIEH B IPYKUHE U PE3UHOBOM 00paslie, OT UxX AepopMaluu.



VYcnoBus uccieoBanys paBHOBECHS TBEPAOTO TeNA, OEIIbIM OCh CMApT.
Tema 3. 3akoHbl COXpaAHEHUA 6 MEXAHUKE.

NMitynbC MaTepUalbHOM TOYKHM (TENa), CUCTEMbl MaTE€pUANbHBIX TOUYEK. IMIyJIbChl CHIIBI U M3MEHEHHWE HMMITYJIbCa Tela. 3aKOH
COXpaHEHMS UMITyJIbca. PeakTuBHOE NBMKEHHE.

Pa6Gora cuinbHas. MOIIHOCTE.
Kunernueckas sHeprus MarepuaibHON TOUYKU. Teopema 00 COXpaHEHUH KHHETUUECKON IHEPTUH.

[loTenumanbHas sHeprud. [loTeHumanbHas sHeprust ynpyro AeOpMUPOBAHHOM MpYKUHBI. [loTeHIManbHass 3Heprus Tena BOIU3u
ITOBEPXHOCTHU 3E€MJIN.

[loTeHunanbHble U HEMOTEHIMANIbHBIE CHUIbHBIE. CBSI3b pabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM SHEPreTUYECKUX CUCTEM
TeN. 3aKOH COXPaHEHMsI SKOJIOTHYECKON DHEPTHH.

Yupyrue u Heynpyrue npoucXoIsrT.

TexHu4yeckre ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOTIEDP, MPY>KUHHBIN MUCTOJET, IBUKYILASICS PaKeTa.
Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHIKECHHUE.

Ilepexona cepbe3HOM PHEPTUU B KHHETUYECKYIO U OOpaTHYIO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



N3ydenune HEynpyroro yaapa ¢ mOMOIIbIO ABYX OJJMHAKOBBIX HUTSHBIX a0COJIOTHO MAasiTHUKOB.

HCCJIGI[OB&HHG CBi3U pa60T C NIBMCHCHHUCM CHJI HH)I(GHGpHOﬁ OHCPI'UHU TCJIda HAa OCHOBC HOTpC6JIeHI/IH PE3UHOBOTI'O KI'yTa.

Pazgen 3. MosekyasipHas pu3uKka 1 TEPMOAHUHAMHUKA
Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIC  TOJIOKEHUS  MOJICKYJSPHO-KMHETUUECKUX TEOpPUM U WX OHKCIEpUMEHTalbHOe o0OocHOBaHUEe. bpoyHOBCKOE
newkenue. Juddys3us. BakeH xapakTep IBMKCHHUS U B3aMMOJICHCTBHUE YacTHIl. MoIeNn TBEPAOCTH T'a30B, KUJIKOCTEH U TBEPABIX TEI U
00BbsSICHEHHE CBOMCTBA BEIIECTBA, JIKAILIETO B OCHOBE ATUX Mojeiei. Macca u pasmepsl Mosekyn. KonmuaecTBo BemiecTBa. [loctossHHas
ABoraapo.

Tennosoe otHoweHne. TemnepaTtypa u ee usmepenue. [llkana remneparypsl Lenscus.

Mogens uaeanbHoro raza. OCHOBHbIE MOJIEKYISIPHO-KUHETUYECKUE TEOPUH UEATBLHOTO ra3a. AGCOIIOTHAS TEMIIepaTypa Kak Mepa
CpeHEW KUHETHMYECKOW DHEPruMy TEIUIOBOro IBHXKeHMs 4actul rasa. [llkana temneparypel KenbBuHa. ['a30Bble 3aKOHBI. YpaBHEHUE
MenneneeBa—Knarneiipona. 3akon /lansrona. M3ompoliecchl B HaeaIbHOM Ta3e ¢ cojepkaHueM BerlecTBa. ['paduueckoe mpeacTaBiacHue
M30MPOIIECCOB: U30TEpPMa, U30X0pa, u300apa.

TexHnueckue ycTpoicTBa U MPAKTHYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu
OmnbIThl, JOKa3bIBatoIIMe poTorpaguu cocTaBa BEIIECTB, MOJIEKYJI, U3BMEPEHHBIX COCAMHEHUH.

OnbiThl 10 U] PYy3UN )KUAKOCTEH U rasza.



Mopenb 6pOyHOBCKOTO JABUKECHUSI.

Mogaens onbita [lITepHa.

OnbIThI, T0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMO/ICUCTBUS.

Mopens, WUTIOCTpUPYIOIIas JaBJICHUE ra3a B COCY/Ie.

OnbIThI, WILTIOCTPUPYIOIINE COCTOSTHUE UAECATBHOTO ra3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomuwl

Omnpenenenre Macchl BO3yXa B KJIIACCHON KOMHATE HA OCHOBE U3MEPEHHM 00beMa, IaBJICHUS U TeMIIepaTyphl BO3AyXa B HEH.
UccnenoBanue B 3aBUCUMOCTH OT MTAPAMETPOB COCTOSIHUSI Pa3peKEHHOTO rasa.

Tema 2. OcHogbl mepmoOuHAMUKU.

TepMOI[HHaMI/I‘-IeCKaSI CHCTCMaA. BHYTpeHHHH OHCPIUA TepMOILHHaMI/I‘IGCKOﬁ CUCTEeMBl U €€ u3MeHeHMs. KonmumuecTBo Temia u
pa6OTBI. BHyTpCHHHSI OHCPIusg OJHOATOMHOI'O HACAJTIBbHOI'O  Trasa. BI/II[BI TCINIOIICPCIaun: TCIIIOIIPOBOAHOCTD, KOHBCKIIHUA,
H3JIyUCHHC. yI[eJ'IBHaH TEMJI0EMKOCTh BEIICCTBA. KonuuecTBO TENI0THI IIpH TCILIOIEpEaayc.

[Tonsitue 06 aamabatHoM mporiecce. [lepBriii 3akoH TepMoanHamuku. [I[puMeHeHre MepBOro 3akOoHAa TEPMOAMHAMHUKUA K
u3ornpoiieccam. Harnsignas uatepnperaiys paboTsl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TennoBeie MamuHbL. [IpUHIMIBL AEUCTBUS TEIJIOBBIX MaivH. [IpeoOpa3oBanus sHEpruu B TEIIOBbIX MaminHax. KoaddunmeHt
MOJIE3HOTO BO3JICHCTBUS OKpYKaroImien cpenasl Ha MmamuHy. [lukn Kapao u ero xosdduimeHT monae3Horo AeiCcTBUA. DKOJIOTHIECKUE
MPOOJIEMBI TETIIIOIHEPTETUKHU.



TexHudyeckue yCTpPOHWCTBA W TMPAKTHUYECKOE TMPUMEHEHHE: JABUTaTeldb BHYTPEHHETO CropaHusi, OBITOBOM XOJOAMIBHUK,
KOHIULIMOHED.

Jlemoncmpayuu

H3meHeHne BHYTPEHHEW SHEPTHH Tea TPHU COBEPIICHWHM Pa0OTHI: BBUIET MPOOKH W3 OYTHUIKH TOJ CKAThIM BO3JYXOM, HarpeB
a¢dupa B TaTyHHOU TPyOKe MyTeM TpeHUS (BUICOIEMOHCTPAIIHS).

W3meHeHre BHyTpEeHHEHN 3Hepruu (TemIepaTypsl) Teja Ipu Terionepeaaye.

OnpbIT 0 aaAnabaTHOMY paCIIMPEHHUIO BO3yXa (OMbIT, OCHOBAHHBI HA OTHUBOM).
Mopenu napoBoid TypOWHBI, IBUTaTENsl BHYyTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTaTEIsl.
Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomol

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Aepecammnbvie cocmoanus eeuwyecmes. Dazoesvie nepexoont

[TapooOpa3oBanue u koHaeHcaius. Mcnapenue u kumneHnue. AOCOMIOTHAsSE M OTHOCUTEIbHAS BIAXXHOCTh BO31yxa. HackIeHHBIN
nap. YienpHas TerioTa napooopa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI OT 1aBJICHHUS.

Tépnoe Ttenmo. Kpucramnmueckue u amopdubie Tena. AHU30TPONUS CBONCTB KpHUCTALIOB. JKuakue kpuctaiibl. COBpeMEeHHbIE
Marepuaisl. [InaBnenue u kpuctamm3anus. Y aenbHas TeroTa miasienus. Cyomumanus.

VYpaBHeHuUE TEII0BOTO OajaHca.

TexHuueckne yCTpOMCTBA M IIPAKTUUYECKOE IPUMEHEHUE: TUTPOMETP U TMCUXPOMETP, KaJOPUMETP, TEXHOJIOTUH ITOJTYyYEHUS
COBPEMEHHBIX MATEPUAJIOB, B TOM YHMCJIE HAHOMATEPHUAJIOB U HAHOTEXHOJIOT U H.



Jlemoncmpayuu
CBoiicTBa HACHIIIICHHBIX TTAPOB.
Kunenue npu noHW>KEHHOM J1aBJICHUMU.
Bo3MOXHOCTH peryaupoBaHusl BIaKHOCTH.
Habmronenune HarpeBaHus U IUIABJICHUS KPUCTAIMYECKUX BEIIECTB.
JleMoHcTpalusi KpucTasioB.
Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol
N3mepeHne 0THOCUTENBLHON BIIAXKHOCTH BO3/yXa.
Paznen 4. djekTpoaMHAMMKA

Tema 1. dnekmpocmamuxa

OneKTpu3aums  Tel. DJNEKTPUYECKUHA  3apsAaHUK. J[Ba  BHAA  DJIEKTPUYECKUX  3apsAfoB. [I[pOBOAHWKHM,  IHDIIEKTPUKH

151
MOJyIPOBOAHUKU. /{151 cOXpaHeHus 3apsaa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodeuHblld MalIMHHBIA 3apsl. DlekTpudyeckoe moiie. Hanpsok€HHOCTh  BHELIHUX
noneit. [IpuHuun cyneprno3uiuu EKTPUIECKUX noJjel. JIMHun HanpssKEHHOCTH OTKPBITHIX TOJIEH.

PaboTa cui anektpocraruyeckoro nois. [lorenuuan. Paznocts noteHumanos. [[poBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM
nosie. JluanekTpuueckasi HpOHUIAEMOCTb.

OnekTpoéMkocTb. KonaencaTop. DneKTpo€MKOCTh MIIOCKOT0 KOHJIEHCATOPA. DHEPTUs 3apsSKEHHOT0 KOHAEHCATOpA.



TexHnuecKkre yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: 3JIEKTPOCKOIN, 3IEKTPOMETP, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3€MIICHHE
AIEKTPONPUOOPOB, KOHACHCATOP, KOMUPYIOLIUHI anmnapar, CTpyWHbIA TPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M PUHLMI IEUCTBUS DJIEKTPOMETPA.
B3anmonenicTBre HadIEKTPU30BAHHBIX TEJ.
DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEIl.
[IpoBOAHMKH B DIEKTPOCTATUYECKOM IIOJIE.
DnexkTpocTaThyecKas 3aluTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTbD SJIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT KBaJAPATHOW IJIACTUHBI, PACCTOSHUS MEXAY HUMH U AUDIICKTPUUECKON
MIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3Mmepenune 35eKTpoEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit oopadomannstii mok. Toku 6 paznuunsix cpeoax

DIEKTPUYECKUM TOK. Y CIOBUS noAaepkanus Toka. ctounnku Toka. Cuna Toka. [TocTosTHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEenu.



QHGKTpI/I‘IeCKOC COIIPOTUBJICHHUC. VaennHOE COIIPOTHUBJIICHUC  BCHICCTBA. HOCHGZ{OB&TCJ’IBHOG, mapajuiCyibHOC, CMCHIAHHOC
COCINMHCHUC ITPOBOJHHUKOB.

Paborta Bkirouaet Tok. 3akoH Jkoyns—JIeHna. BeIkirounTe TOK.

ONEKTPOJIBIXKYIIAs CUJIa M TEXHOJOTUM IMOCTOSSHHOTO HMCTOYHMKA TOKa. 3akoH OMa Juisi MOJHOM (3aMKHYTOM) 3JEKTPUUYECKOM
nenu. KopoTkoe 3akiroyeHue.

DNeKTpOoHHAs IPOBOAUMOCTH TBEPBIX METAJUIOB. 3AaBUCUMOCTh COIIPOTHUBIICHUS METAJUIOB OT TeMIepaTypsl. CBEpXIPOBOAUMOCTb.
DIIEKTPUYECKHAN TOK B BaKyyMe. CBOKMCTBA AIEKTPOHHBIX ITyYKOB.

[HonmynpoBoguuku. CoOCTBEeHHAs! 51 IIpUMECHAs IIPOBOAUMOCTH MTOJTYNIPOBOJHUKOB. CBOMCTBA 1 — H -
nepexoja. [lomynpoBogHuKOBBIE TPUOOPHI.

DNEKTPUYECKUNA TOK B PACTBOPAX M PACILIABAX MIEKTPOIUTOB. DIEKTPOJUTUUECKAS JUCCOLMALMS. DIEKTPOJIN3.

DJIEKTPUYECKHAN TOK B razax. CaMOCTOSITENBHBIN U HECAMOCTOATENbHBIN pa3pan. Monnus. [lnasma.

TexHnueckue  ycTpoCTBA W INPAKTHUYECKOE IPUMEHEHHE: aMIEPMETpP, BOJBTMETP, pEOCTaT, MCTOYHUK  TOKa,
AJIEKTPOHArpeBaTeNbHbIE NPUOOPHI, ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBICHUS, BAKYYMHBIN U0, TEPMUCTOPHI U
(hoTOpE3UCTOPHI, MOITYIPOBOJHUKOBBIN AUO/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepenne CHITbl TOKAa U HANIPSKEHUS.

3aBHUCHUMOCTD COIIPOTHUBIICHUS HUITUHAPUICCKNX IMMPOBOJHUKOB OT JJIMHBI, MOMECPEIHOIO0 CCUCHHUA U MaTCpHalia.

CmMmenranHoe COCANHCHUC ITPOBOAHUKOB.



HpﬂMOe N3MCPCHUC BHGKTPOI[BI/I)KyH_ICﬁ CHIIBI. KOpOTKOC 3daMbIKaAHUC TaAJIbBAHHYCCKOI'O0 3J3JICMCHTA WM OTKPBITUC BHYTPCHHCTO
3a3CMIJICHU.

3aBUCUMOCTH CONPOTHUBIICHHS METAIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTH 3JIEKTPOIUTOB.

HckpoBoii pa3psii U IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSS TPOBOJUMOCTD AUOA.

Yuenuueckuit sxcnepumenm, 1abopamopnvle pabomuol

N3ydyeHne cMenIaHHbIX COEIMHEHUHN PEe3UCTOPOB.

W3mepenue 3NeKTpOaBHKYIIEH CUITBI NICTOYHUKA TOKA M €T0 BHYTPEHHETO COMPOTHUBIICHUSI.
Hab6nronenue anekrposnmsa.

MexnpeaMeTHbIe CBA3H

Nzyuenne usuku kypca 6a30Boro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C YUETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBSA3EH C
KypcaMu MaT€MaTUKH, OMOJIOTHH, XUMHUH, T€Orpapuu U TEXHOJIOTHMA.

Meowcnpeomemuvie nouwsamus , CBA3aHHBIE C W3YYCHHEM METOJIOB HAYYHOTO IIO3HAHWS: SIBJICHUE, HAY4YHBIM (DaKT, TUIOTE3a,
M3MEpEHNE BEJIMUUHBI, 3aKOH, TEOpUsl, HAOJIIOeHNE, SKCTIEPUMEHT, MOACITUPOBAHUE, MOJIC]Ib, U3MEPEHHUE.

Mamemamuxka: pellieHHe CHUCTEMbl MAaTeMAaTHYECKHX, JUHEHHas QyHKuus, napabosa, rumnepOonia, UX TIpaduKkd U CBOWCTBA,
TPUTOHOMETpHUUECKHE (YHKIUU: CHHYC, KOCHHYC, TaHI€HC, KOTaHTE€HC, BTOPOE TPUTOHOMETPUUYECKOE TOXAECTBO, CpPEAHEEe U HUX
IIPOEKLMHU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.



buonocus: mexannueckoe B JKUBOM Tpupone, auddysus, ocmoc, TEIIOOOMEH JKHUBBIX OPraHU3MOB (BHABI JIBHXKEHUS
TEIUIONEepe1adyt, TEIJIOBOE PAaBHOBECHUE), DIIEKTPUUYECKHUE SABJICHHS B KHBOU IPUPOJIE.

Xumus: CTPOCHUC aTOMOB M MOJICKYJI, MOJIb BCHICCTBA, MOJIIPpHAsA MaAcCCa, TCILJIOBLIC CBOMCTBA TBépI[I)IX TCH, XKXHIKOCTH M TI'a3bI,
QJICKTPHUICCKHC CBOMCTBA MCTAJJIOB, BJICKTPOJIMTUYICCKAA UuCConUanus, raJlbBaHruKa.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3zoBaHUe ABMXKEHUN C UCIOJIb30BAaHUEM IMPHUHIIMIA, YUET TPEHUS B TEXHUKE, MOJIIMITHUKH, UCIOIb30BaHHUE
3aKOHA COXPAaHEHHUsI MMITyJIbCa B TEXHUKE (pakera, BOJOEM M JPYyrue), JBUraTelb BHYTPEHHEH KaMephl, mapoBas TypOHWHA, OBITOBOM
XOJIONUIBHUK, KOHJWIMOHEDP, TEXHOJOTHM COBPEMEHHBIX MATEPUAJOB, B TOM YHCJIE HAHOMATEPHAIOB. , M HAHOTEXHOJIOTHH,
IEKTPOCTATUYECKAS 3aIIMTa, 3a3€MJICHUE JJIEKTPOIPHUOOPOB, KCEPOKC, CTPYWHBINA IPUHTEP, SJIEKTPOHArpEBaTEIbHBIE IMPUOOPSL,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajIbBaHUKA.

11 KITACC

Paznen 4. JjekTpoauHAMMKA
Tema 3. Macnummnoe none. IneKmpoOMazZHUMHAA UHOYKUUA

[TocTrossHHBIE MarHuThl. B3auMoAEHCTBUE TIOCTOSSHHBIX MArHuTOB. MarHutHOe 1oJie. Bektop MarHUTHOM WHAYKUUWU. [TpuHIun
CYyNEpIIO3ULIMM MArHUTHBIX TOJEW. JINHMM MarHuTHOM WHAYKUuU. HapucyiTe JIWMHMM MAarHATHOM WHAYKLIMWHU, TOJISI TOCTOSIHHBIX
MAarHUTOB.

MarsuTHoe 1oJje MpoBOJHHUKA C TOKOM. CXema JIMHUK HAaBOAUT MArHUTHBIE MOJIS JJIMHHOTO MPSIMOTO IMPOBOJHUKA U 3aMKHYTOT'O
KOJIBLIEBOTO ITPOBOJAHMUKA, KATYIIKK ¢ TOKOM. OnbIT OpcTeaa. BzaumonencTeiue NpOBOTHUKOB ¢ TOKOM.



Cuna Amrepa, ee MOIyJb U HalIpaBJICHHE.

Cuna Jlopenna, ee MOIyJib U HampapiieHUe. [IBUKeHue 3apsHKEeHHOM 4YacTullbl B aTMOChEpHOM MarHuTHOM mosie. PaboTta cuiibl
Jlopenua.

SIBrieHrE 3JIEKTPOMArHUTHOM MHAYKIUU. [[0TOK BEKTOPHBIX MArHUTHBIX WHAYKIUNA. DIEKTPOABUXKYIIAS CUIa MPOBOJOB. 3aKOH
AJIEKTPOMArHuTHOM MHIYKIMK Dapajes.

BI/IXpeBOG QJICKTPUYICCKOC IIOJIC. BJ'IGKTpOIIBI/DKYIHaH Chujla HHAYKOHMK B IIPOBOJHHUKC IBHKCTCA IIOCTYIIATCIBHO B CTOPOHY
MardmMTHOI'O ITOJIA.

IIpaBuino Jlenna.
WNHIyKTUBHOCTG. SIBJIEHHE CAMOMHIYKINN. DJIEKTPOABUKYILAS CUJIa CAMOMHTYKIIHH.
DHeprust MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHBIE MArHUTHI, JJIEKTPOMArHUThI, 3JIEKTPOABUTATENH,
YCKOPUTEIIH, DJIEMEHTapHbIE OaTapeu, MHAYKIIMOHHAS TEYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTkJIOHEHUE cllelyeT BBIOMpPATh MAarHUTHBIM TTOJIEM.
JIMHUY HABOAST MarHUTHBIE TOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.



Cuna Ammnepa.

JleiicTBue JIopeH1Ia HA KOH AJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON UHIYKIIAH.

IIpaBuio Jlenna.

3aBUCUMOCTb JICKTPOABUKYILEH CUIIBI BEAET OT U3MEHEHUSI CKOPOCTH MAarHUTHOT'O TIOTOKA.
SIBneHne cCaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3ydenne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

Hccenenoanue AeMCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue aBICHUN 3JIEKTPOMArHUTHOW UHYKIIAH.

Paznen 5. KosieOanusi ¥ BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHbLE KOJ1COAHUA.

Konebanbnas cucrema. CBoOOHBIE MexaHNYeCcKue KoseOanus. ["apmonnueckue konebanwus. [lepuon, yactora, ammutyna u dasza
konebanuil. [IpyXxuHHBIA MasTHUK. MaTeMaTHYeCKUid MasTHUK. Y paBHEHUE TapMOHUYECKUX KojeOanwil. [IpeBpaiienue sHepruu npu
TrapMOHUYECKUX KOJIEOaHUSIX.



KonebarenbHbiii KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHWS B HMACAIBHOM IOBOPOTHOM KOHTYpE. AHAJIOTHS MEXIY
MEXAHUYECKUMHU U JIEKTPOMAarHUTHBIMU KojieoanuamMu. @opmyina ToMcoHa. 3aKOH COXpaHEHUs SHEPTUHU B UI€AJIbHOM KOHTYpE.

HpCI[CTaBJ'IeHI/IG 0 3aTyXarolux KOJICOAHMSIX. BI)IHY)KI[CHHBIC MCXaHHNYCCKUC KoJieOanus. Pe3onanc. BI)IHY)KIIGHHBIC
QJICKTPOMArHuTHBIC KOJIEOAHMS.

[lepemenHbIil ToK. CHHYCOMAQIBHBIA MEPEMEHHBIA TOK. MOIIHOCTh NMEPEMEHHOIO TOKAa. AMIUIMTYJHAs CHJIa M JEUCTBYIOLIEE
3HA4YCHUE TOKA U HANPSKCHUS.

Tpancdopmarop. [IponsBoacTBo, nepegadya u MOTpeOICHUE AIEKTPUUECKOW SHEPTrUU. DKOJIOTHUECKUE PUCKHU MPU MPOU3BOACTBE
anekTposHeprun. KynbTypa UCHOIb30BaHUSI 3JIEKTPOIHEPTUHU B MOBCEAHEBHOM KU3HMU.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: MEXaHMYECKHWE 3BOHKH, T€HEpaTOphbl IMEPEMEHHOTO TOKa, JMHUU
ANEKTpONEpPEAAUH.

Jlemoncmpayuu

N3yunrte mapameTpsl NEPEKIIOYAIONICH CUCTEMBI (TIPYKUHHBIA WM MAaTEMAaTUYECKUN MasSTHUK).

Hab6nronenue 3atyxarmmmx KojaeOaHuii.

HccnenoBanue CBOMCTBA BRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CBOOOTHBIC AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcumimorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HAITPSIKEHUS OT BPEMEHH) JIJIS SJIEKTPOMATrHUTHBIX BO3JACHCTBUIA.

Pe3onanc IIpH MOCJICAOBATCIIBHOM COCANHCHNUN PE3NCTOPA, KaTYIIKN MHAYKTUBHOCTH U KOHZACHCATOPA.



Mopens TMHUY IEKTPOnEPEAAYH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

Hccenenoanye B 3aBUCHMOCTH OT IIEPUOAA MAJIbIX U3MEHEHUH HArPy3KH HA HATH OT JUIMHBI HUTH U MacChl Ipy3a.
HccnenoBanne neEpeMEHHOr0 TOKa B LIENH ITOCJIEI0BATEIBHO COEIMHEHHBIX KOHICHCATOPA, KATYIIKH U PE3UCTOPA.
Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBIE 6OIHDI.

Mexannueckre BOJHBI, yCI0BHS pacnpocTpaHenus. [leproa. CKOpocTh pacipoCTpaHEHUs U JJIMHA BOJIH. [lonepeunbie U IJIMHHBIE
BOJIHBL. UHTEepdepeHIus u Audppaxius MeXaHH4eCKUX BOJIH.

3ByK. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJIHBL. YCIIOBHSI CO3/IaHMsI  AJIEKTPOMArHWTHBIX BOJH. B3aumHasi opueHTtauust BekTopoB E, B,V B
AJICKTpOMarHuTHOM  BoJiHE. CBOMCTBA  DJIGKTPOMATHWTHBIX  BOJIH:  OTpPaXEHHE, MpelIOMJICHWEe, MoJsapu3aius, Jaudpakius,
natepdepenus. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[Ikana 3eKTpoMarHuTHLIX BOJIH. [IpuMeHeHre 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TeNIEBUACHUS. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYIKAIOIIEH Cpeibl.

TexHUYeCKHE YCTPOMCTBA U MPAKTUUECKOE TPUMEHEHNUE: MY3bIKAIbHBIE MHCTPYMEHTHI, YJIBTPA3BYKOBasA JUATHOCTUKA B TEXHUKE U
MEIIUIIMHE, pajiap, paAUONPUEMHUK, TEJIEBU30p, aHTeHHA, TeredoH, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U PaCIPOCTPAHCHUE TTOTICPEUYHBIX U JUTMHHBIX BOJIH.



Konebnercs kak ICTOYHHK 3BYKa.

HabutoieHue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunu u Auppakiny MeXaHHUYeCKUX BOJIH.

3BYKOBOI pE30HAHC.

Habitoienue cBsi3u 3ByKa 3ByKa U BHICOTHI TOHA C aMIUIUTYOU U YCTOMUHUBOCTBIO.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPEIOMIIEHUE, MOJspU3auus, Judpakuns, MHTepdepeHIus.
Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHeiHOE pacCIpOCTpaHEHUE CBETA B BHEIIHEH cpefe. JIyu cBeta. TodueuHbIil HICTOYHUK CBETA.
OTtpaxxeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenomiienne  cBera. 3aKOHBI  MpeJOMJICHUs  cBeTa. AOCONIIOTHBIM  mokazatenb — npesnomieHus. [lonHoe  uccnenoBaHue
oTpakeHus. [IpeaenbHpIi yroy nojHOro BHyTPEHHETO OTPAXKEHUSL.

Hucnepcust ceeta. CioxHbIi coctaB Oenoro cseta. L{Ber.

Cobwuparomnie u pacceuBaromiye JUH3bI. ToHkas nuH3a. DOKYCHOE PACCTOSHME W ONTHYECKas Cuiia TOHKuX JHH3. [locTpoeHue
M300paKeHU B COOMpAIOIIUX U paccerBarOIINX JinH3ax. DopMyra TOHKUX JUH3. Y BEIMYCHUE, JaBAEMOE JTUH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKHU.

BonnoBass onrtuka. Uatepdepennius cBera. KorepeHTHbIE HMCTOYHUKHU. Y CIOBHUS HAOMIOJCHUS MAaKCUMyMOB W MHUHHUMYMOB B
MHTEeP(PEPEHITMOHHOMN KapTUHKE OT ABYX CUH(A3HBIX KOT€PEHTHBIX HICTOUHUKOB.



Hudpakuus ceeta. Judpakiuontas pemeéTka. Y cioBrue HabM0eH!SI OCHOBHBIX MAaKCHUMYMOB MPHU MaJeHUH MOHOXPOMATHYECKOTO
CBETa Ha JUPPAKIUOHHYIO PEHIETKY.

Honﬂpnsaum{ CBCTa.

TexHudyeckue yCTpONCTBA M TMPaKTUYECKOE MPUMEHEHHE: OYKM, Jyma, ¢oToammapar, MPOEKIIMOHHBIN ammapaTr, MUKpPOCKOI,
TEJIECKOII, BOJIOKOHHAsI ONTHKA, TU(paKLIMOHHAS pelIETKa, MOJIIPOUL.

Jlemoncmpayuu

[IpsiMonuHEeHOE pacpoCTpaHEHUE, OTPAKEHHUE U MTpeioMIieHue cBeTa. ONTuyecKne npudopsl.
[TomHoe nccnenoBanue orpaxenus. Moaenb CBETOBOIA.
WccnenoBanue cBOMCTB M300paxKeHus B TMH3AX.

Mojenn MUKpPOCKOIIA, TEJIECKOTA.

Habmronenune natepdepeHnm cBera.

HaOmronenue audpakiyu ceera.

Habmronenue nucnepcuu cBera.

[Tonydenue Temnia ¢ HOMOIIbIO TPU3MBI.

[Tony4yenue Temia ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.
Hab6nronenue nonspuzanuu cBeTa.
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HSMepeHI/IC IMOKa3aTciIsA NPCJIOMIICHUA CTCKIIA.
HMccnenoBanue CBOMCTB I/1306pa)K6HI/IH B JIMH3aX.

HabGnronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI pacCCMOTPEHHUS OTHOCHUTEILHOCTH

rpaHI/ILIBI IMPUMCHUMOCTHU KJaCCUUYECKOM MEXaHHMKHU. HOCTYJ'IaTBI 000CHOBaHBI OTHOCHTEIHLHOCTH: HHBAPpWUAHTHOCTbL MOOYJIA
CKOpPOCTH CBCTA B BAKYYMC, OTHOCHUTCIIbHO IIPHUHIIUIIA OHHIITEHA.

OTHOCHUTEIBLHOCTh OJHOBPCMCHHOCTH. 33M€I[J'I€HI/IC BPCMCHU U COKPAIICHUC IJINHBI.
9H€pFI/I$I n HMHynBCHO-pCHHTI/IBHCTCKOﬁ qaCTHUIBI.

CBs13b MacChl C aKTUBHOCTBIO U HMITYJIbCOM peHHTHBHCTCKOﬁ HqaCTHUILbI. 3Heprm{ ITOKOA.

Paznen 7. KBanroBas ¢pusuka
Tema 1. Inemenmol K6anmoeoil ONMUKU.
®dortonsl. ®opmyna [lnanka cBs3u 3HEpTrUU GOTOHA € €ro HANPSHKEHUEM. DHEPTUs M UMITYJIbCHOE (DOTOHA.

OtkpeiTiie u wuccrnenoBanue (oroaddekra. Onbitel  A. I'. CroneroBa. 3akoHbl  (oTodddekTa. YpaBHeHHe OWHINTEHHA IS
boToapdexra. Dotordpdext «KpacHas rpaHuLar.



JlaBenne cBera. OnbiTh I1. H. JIeOGenena.

XUMHYECKOE JIEMCTBUE CBETA.

Texauueckue ycTpoicTBa M MPaKTHIECKOe MpUMEHeHne: (poTorieMenT, (POTomaTunK, COTHEUHAsE OaTapesi, CBETOIUOI.
Jlemoncmpayuu

®oT03(¢QheKT HAa YCTAaHOBKY € IIMHKOBOH IIJIACTHHOM.

HccnenoBanure BOCCTaHOBIIEHUSI BHEIIHETO (POTOAPdeKTa.

Cseroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens aroma Towmcona. OnbeiTel  Pesepdopna mo  paccesHuro o -yactuil. [manerapnas moxenbs  aroma. [loctymnats
bopa. N3nyuyenue u pazaenenre GOTOHOB MPHU MEPEXOIE aTOMA C OJHOTO YPOBHS SHEPruu Ha Apyroi. Buasl ciektpoB. CekTp ypoBHER
sHepruu aroma BenukoOputanuu.

BonnHoBble cBoiicTBa yactuu. Bonnsl ne bponia. KopnyckyJisipHO-BOIHOBOU yaau3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue ycTporucTBa M MPAKTUYECKOE MPUMEHEHHUE: CIIEKTPaIbHbBIN aHalIn3 (CIIEKTPOCKOIT), 1a3ep, KBAHTOBBIN KOMITHIOTED.
Jlemoncmpayuu

Mogens onbita Pezepdopna.



Onpenenenue JUIMHBI BOJIH Jla3epa.

Habmronenune MMHEHHBIX CIIEKTPOB MIPOU3BOJIAT.
Jlazep.
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HaOmronenne muHeH4aToro KJiimMara.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, JOKa3blBalOIIUE HAASXKHOCTh sapa. OTkpeiTue panunoaktuBHOCTU. OnbiTel  Pezepdopna mo  coctaBy
paanoaKTUBHOTO u3yueHus. CBoiicTBa anbda-, Oera-, raMMa-u3inydeHus. MccnenoBanue paiioakTUBHOCTH HA KUBBIX OPTaHU3Max.

OTtkpeiTHE TPOTOHA 1 HEWTpoHA. HykimonHas mozens sapa I eiizenOepra—Banenko. 3apsan sapa. MaccoBoe uncio siapa. M3oTomnsl.
Anbda-pacnaa. DIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnal. ['amma-u3nydeHue. 3aKOH paluOaKTUBHOTO 3apaXKEeHHUS.

DHeprus CBs3U HYKJIOHOB B sifipe. AnepHblie cuibl. Jledekt sapa sapa.

Anepnbie cocTossHus. JleIeHre U CUHTES s1ep.

Snepusbiit peakrop. Tepmosinepubiii cunTe3. [IpoOieMbl U MEPCHEKTUBBI SIAEPHON IHEPTeTUKHU. IKOJOTUYECKUE ACTIEKThI SIECPHOU
SHEPTETHUKH.

DneMeHTapHble YacTULlbl. OTKPBITUE O3UTPOHA.
MeTtoap1 HaOJIIOIEHUS M PETHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIEe B3auMOJIeHCcTBUS. EqUHCTBO (PU3NUeCKUX KapTUH MUpA.



Texauueckue ycTpoicTBa M MPAKTHYECKOE MPUMEHEHHUE: TO3UMETP, KaMepa BuiibcoHa, siiepHBIi peakTop, aToOMHast 0omoa.
Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINX YACTHII.
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N3yuute Tpeku yactuil (1o roToBbIM (hoTorpadusam).

Pazgen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUZNKHU
Otansl pa3BUTHs aCTpOHOMHUH. [IprKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE AaCTPOHOMMUH.
Bun 3Bé3nHoro HeOa. Co3Be3aus, spkue 3BE3/1bl, IJIAaHEThI, UX BUAUMOE JIBH)KEHUE.
ConHeuHas cucrema.

Connue. Conneynass akTuBHOCTh. Mictounuk sHeprum CoiiHoa u 3BE37. 3BE3IbI, MX OCHOBHBIE XapaKTepUCTUKH. J(marpamma
«CIEKTPAJIbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI TJIABHOM MOCJIEI0BATEIbHOCTH. 3ABUCUMOCTD «Macca — CBETUMOCTB) ISl TJIABHBIX 3BE3[
[0 TOCJIENOBaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. COBpEMEHHBIE IPEACTABICHHUS O IMPOUCXOXKACHUM M 3Boyronuu ConHoa u
3Be3[. DTalbl )KU3HU 3BE3.

Mueunsiii [Iyte — Hama [@amaktuka. [Tonoxxenue u nBuxenne Connua B ['amaktuke. Tumnbl ramaktuk. Paguoranaktuku u
KBa3apbl. YUEpHBIE ABIPHI B siAPaX TajJaKTUKH.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:ma. Pazoeranue ranaktuku. Teopust BEMKOTO B3phIBA. PeMKTOBOE M3TyUeHNE.



MacmrabHasi cTpyKTypa Mupa. MerarajiakTuka.
Hepewénnblie npo6iieMbl aCTPOHOMUH.
Yuenuuecxkue nabnrooenus

H36J'IIOI[GHI/I$I HGBOOp}OKéHHBIM rJ1a30M € MCITOJIb30BAHUECM KOMIIbOTCPHBIX HpI/IJ'IO)KeHI/Iﬁ JJIsL OIIPECACIICHUSA HeOECHBIX OOBEKTOB Ha
KOHKPCTHBIC TOYKHU: OCHOBHBIC CO3BC3HA CeBepHoro [MoJymapusa U ApKUX 3BE3.

Hab6nronenus B Teneckone JlyHsl, miuanetsl, Mieunoro [lyTu.
Oo0o0maroiee MOBTOPEHUE

Ponb ¢u3uku 1 acTpOHOMUHM B SKOHOMHUYECKOH, TEXHOJIOTUYECKOM, COIMAIIBHON M 3TUYECKON OCHOBAxX JAESTEIBbHOCTU YEJIOBEKa,
poJib U MeCTO (PU3MKM U aCTPOHOMHHM B COBPEMEHHOW HAay4YHOW KapTUHE MHUpPA, pOjb (PU3UUYECKUX TEOpUd B CBEpPHYBIIEHCS
MPEACTABICHHON (PU3NYECKOW KapTUHE MUpPA, MECTO (PU3NYECKHX KAPTHUH MHpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
[IpencraBnenuii o mpupoae.

MexnpeaMeTHbIe CBA3H

N3yuenune ¢pusuku kypca 6a3oBoro ypoBHs B 11 Kimacce OCyIIECTBISIETCS ¢ YUETOM COEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3EH C
KypcaMH MaT€MaTUKH, OMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTHM.

Mesicnpeomemuvie nowsimus , CBSI3aHHBIE C HM3YYEHHWEM METOJIOB HAYYHOI'O T[O3HAHUS: SBJIEHWE, HAy4YHbIH (HaKkT, TUIOTE3a,
M3MEPEHUE BEIMUMHBI, 3aKOH, TCOPHsI, HAOIFOACHNE, SKCIICPUMEHT, MOACITMPOBAHUE, MOJIC]Ib, U3MEPEHHUE.

Mamemamuxa: pelmieHue CHUCTEMbl KOOpPJMHAT, TPUTOHOMETPUYECKHE (PYHKIMHU: CHHYC, KOCHUHYC, TaHTEHC, KOTaHIEHC,
LHUAKINYECKOE TPUTOHOMETPUUYECKOE TOXKAECTBO, KOHTYPHl M MX MPOCKUMU HAa OCH KOOPJWHAT, CJIOKEHUE BEKTOPOB, IPOM3BOJHBIE
arieMeHTapHble (YHKUIUU, TPU3HAKHU MOJ00US TPEYTrOIbHUKOB, ONPEEICHHE IUIOMIAIN TIIOCKUX QUryp u oobema Tel.



buonocus: snexTpuyecKue sIBICHUS B )KUBOW MPUPOJE, IEPEMEHHBIE JBUKECHUS B )KMBOM IPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOU
IIPUPOJIE, ACUCTBUE PAIHALIMU HA KUBBIC OPTaHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPJIBIX TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAIIMYECKON
PEETKY, CIEKTPAIIbHBIN aHAJIN3.

l'eoepagus: MarHUTHBIE TIONMIOCA 3€MJIM, 3JICKM MATHUTHBIX PyA, (OTOChEMKA 3E€MHON TOBEPXHOCTH, MPEACKA3aHHE
3EMJICTPSACEHUM.

Texnonocus: MTUHAM BJICKTPONEPEIAUYM, TEHEPATOP MEPEMEHHOTO TOKA, JJICKTPOJBUraTEb, HWHAYKIMOHHAs II€4Yb, pajap,
paguonpUEMHHUK, TEIEBU30p, aHTeHHA, Tese@oH, CBYU-neub, MpOEKIIMOHHBIN anmnapar, BOJIOKOHHAs! ONITHKA, COJTHEYHas OaTapes.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy o6ydyenus B 10 kinacce:
J0JIKHBI yMeETh:

® [IepEeBECTH HA MPHUMEPHI POJIb U MECTO (DU3UKU B COBPEMEHHON HAy4YHOW KapTHHE MUpPA, B PA3BUTHUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTHU JIIOAEH;

e B Mpeleniax TpaHUIl MPUMEHEHHUS HM3YYCHHBIX (U3UYECKUX MOJCNCH: MaTepuaibHas TOYKa, MHEpIMalbHas CHUCTeMa OTCYETa,
a0COJIFOTHO TBEPAOE TEJIO, UACATBHBIN ra3, MOJICNIU 3apsiI0B ras3a, >KUAKOCTH U TBEPIBIX TeJ, TOUCUHBIN 3aps/IHbIN armapar mpu
BBITIOJTHEHUU (PU3MUECKHUX 3a]1ay;

e pacrno3HaBaTh (U3UYECKHE SIBJICHUS (TPOLECChI) U OOBSICHATH MX HAa OCHOBE MOJICKYJISIPHO-KMHETHYECKOW TEOPUHU BEIIECTB
BEIIECTBA M JJEKTPOJAUHAMHMKHU: PABHOMEPHOE U PABHOYCKOPEHHOE IPSAMOJIMHEMHOE JBH)KEHUE, IBHKCHUE IAJICHUS TeEl,
JIBWDKEHUE T0 OKPYKHOCTH, WHEPIUs, B3auMojaercTBue Ten, Auddy3us, OpOYHOBCKOE MBWKCHHUE, JABUKCHUE KUIAKOCTEH U



TBEPJBIX TEJ, U3MEHEHHE O00bEMa Tell NMpH HarpeBaHuWU (OXJaXKIEHUHU), TEIJIOBOE paBHOBECHE, HCIApEHUE, KOHJACHCAIMS,
IUTaBJICHHE, KPUCTAJUIM3allMs, KUIICHHE, BJIAXXHOCTh BO3/yXa, MOBBIIICHUE JABJICHHS Tra3a MpPU €ro HarpeBaHWU B 3aKPHITOM
COCYIIE, CBSI3b MEX]y ITapaMeTpaMu COCTOSIHUS T'a3a B U30MPOLIECCax, dIIEKTpU3aIs Tesa, B3auMOICUCTBUE 3apsiI0B;

OMKCHIBATH MEXAHUYECKOE JBI)KCHHE, HCHOJNb3ysd (PU3NYeCKHe BEIMYMHBI: KOOpAMHATA, IMyTh, IEpPEMEUIEHUE, CKOPOCTh,
YCKOPEHHE MacChl Tella, CWUJla, WMIYJIhC Tella, KWHETHYEeCKas JHEPTrus, MOTCHIHAlbHAs JHEPrus, MeXaHudeckas pabora,
MEXaHWYEeCKass MOIIHOCTh; TP OMUCAHWU TMPABWIBHO TPAKTOBATHh (DM3MYECKUN CMBICT BKJIIOYAIOT BEIIMYMHY, WX 3HAYCHHUE U
pe3ynbTaT, Haxoasi GOPMYITy, CBI3BIBAIOIIYIO JAHHYIO (PU3UUECKYIO BEIIMUYMHY C IPYTUMH BEITMUYNHAMU;

OmMHcaTh W3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBBIC SIBJICHHS, HCIONB3YsA (U3MUECKHE BEIMYHMHBI JaBJICHWE Tras3a,
TEMIIEpaTypy, CPEAHIOI0 KHWHETUYECKYI0 JHEPTUI0 XAOTHYECKOTO JIBIKCHHSI MOJIEKYJ, CPEIHEKBAJIPATUUYECKYI0 CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHIOI SHEPruio, paboTy Taza, KOIPHUIMEHT TOJIE3HOrO JEHCTBUS TEIJIOBOTO
JIBUTATEJISI; MPU OMUCAHUU MPABWIBHO TPAKTOBATH (PU3MUECKUN CMBICI BKIIIOYAIOT B CeOsl BEIMUYMHY, UX 3HAUYEHHUE U CJIEJICTBHE,
HaxoXJeHue (HOpMYJIbl, CBSI3bIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEIMUYUHAMY,

OMKCHIBATh U3YUYCHHBIC DJIEKTPUUYECKHUE CBOMCTBA BEIIECTB U AJNEKTPUUECKUE SBJICHUS (TIPOIECCHI), UCHONB3Ys GUTYpYy (OPMBIL:
MOIITHOCTH 3apsja, dJIEKTPUUIECKOE MMoJIe, HANPsDKEHHOCTD OIS, TOTSHITNAI, PA3HOCTh IMMOTEHIINAJIOB; MPU MPABUILHOM OTTUCAaHUHN
(M3UYECKUI CMBICI BKITFOYACT BEIMUMHY, NX 3HAUCHUE U 3HAUCHUE; CICAYIONIYI0 (JOPMYITY, CBA3BIBAIONTYIO JAHHYIO (PU3HUECKYIO
BEIIMYUHY C APYTUMU BEITMIMHAMY;

aHATM3UPOBaTh (PU3NYCCKUE TIPOIIECCHI U SIBJICHUS, UCIIOIB3YS (PU3MUECKHE 3aKOHBI M PUHITUIIBI: 3aKOH BCEMUPHOTO TATOTCHUS,
3akoHbl |, Il u 11l HertoToHa, 3akoH coxpaHeHus (U3UYECKON DHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIUIT CYMEPIIO3UIINN
CHWJIBI, IPUHIIMIT PaBHOIPABUS WHEPIIUAIBHBIX CUCTEM OTCUETa, MOJICKYJIIPHO-KMHETUUECKYI0 OCHOBY BEIIECTB, Ta30BbIE 3aKOHBI,
CBS3b CpEJHEH KHUHETHYECKOM HHEPrud TEIUIOBOTO JBIXKEHHUS MOJEKYJT C aOCONIOTHOW TeMIlepaTypoil, TEepBBIM 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAaHEHMsI CUJIbI 3apsia, 3akoH KysoHa, mpu 3TOM pa3indaroT CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €T0
MaTeMaTU4YeCKOe BBIPAKEHUE U YCIIOBUS (TPAaHUIIBI, 00JIaCTh) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPHHITUIIBI PAaOOTHI MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB; CICINUTD 3a YCIOBUSIMHU X 0€30MacHOTO
WCITOJIB30BaHUS B IOBCETHEBHOM KU3HU;

MIPOBOJIUTH AKCIIEPUMEHTHI 110 HMCCIICOBAHUIO (PH3WYECKUX SBJICHWH W IPOIECCOB C HCIIONIB30BAHUEM IMPSMBIX M BHEITHHX
U3MEPEeHU, Mpu 3TOM (OPMYIUpOBaTh TpoOieMy/3aady W JejaTh TEOPETUYECKHE DKCIEPUMEHTHI, COOMpATh NaHHBIE O
npeaiaracMoM 000py0BaHHH, POBOIUTH OMBIT U (DOPMYITUPOBATH BHIBOIBI;

W3YYUTh NPSIMBbIE U JOTOJTHUTEIbHBIE U3MEPEHUs (DU3UIECKOTO pa3Mepa, Ha ITOM BBICOTE, CIIOCOO M3MEPEHHS M UCIIOJIh30BAHUE
JIOTIOJTHUTEIIBHBIX METOJIOB U3MEPEHUS MTOTPEITHOCTEH H3MEPCHHI;



® VUHUTHIBATh MEXY (PU3UUECKUMU BEJIMUYMHAMU C MCTOJIB30BAHUEM NPSIMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(UKCUPOBATH PE3yJIbTATHI, TOJTYYEHHBIE B 3aBUCUMOCTU OT (PM3UUECKOW BEJIUYMHBI, B BUJIE TAOIUI U T'padUKOB, JelIaTh BHIBOJIbI
10 pe3yibTaTaM HCCIIeIOBAHUS;

e coOmrofaTh mpaBmiia O€30MacHOrO TpyJa MPU TMPOBEACHUM HCCIEAOBAHMNA B paMKaX Y4YeOHOro 5SKCIEepUMEHTa, ydeOHO-
UCCIIEIOBATENLCKON U MMPOESKTHOM JAEITETFHOCTHU C HCIIOIb30BAaHHEM U3MEPUTENBHBIX TPHUOOPOB U 1aO0OpaTOPHOTo 000PYI0BAHHS;

® pElUTh pacu€THBIC 3a/1a4l C SBHO 3aJlaHHOW (PU3UYECKON MOJEINbIO, HCIONb3ys (PU3NUYECKUE 3aKOHBI U MPHUHIIMIIBI, HA OCHOBE
aHajM3a yCcJIOBHM 3a7a4, BRIOpaTh (GU3NUYECKYIO0 MOJIEIb, MPEIOKEHHYIO (PU3NYECKyI0 PUTYpY U GOopMyITy, HEOOXOAUMBIE JIs €€
pEeIIeHuUs, IPOBECTH PacU€ThI U OLICHUTh PEAIbHOCTH MOJYYEHHOTO 3HaUeHUsI (PU3nuecKoi (opMbl;

® pPEIIMTHh KAaYECTBEHHYIO 3a/1a4y: BBICTPOUTH JIOTMYECKYIO HENPOTHBOPEUYMBYIO LIETIOYKY PACCYKICHHU C ONOPOM HA M3ydacMbIe
3aKOHbBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

® KCIOJb30BaTh NMPU 0OECIEUEHUH HAYYHBIX 33/1a4 COBPEMEHHBIE TEXHOJOTHH HCCIIEOBAaHUS, CTPYKTYpUPOBaHUS, OOBICHEHHS U
MPEACTABICHNS YUEOHON U HAyYHO-TIOMYJISIPHOU MH(OPMAIH, TOJTYYEeHHOW U3 Pa3IMYHbIX UCTOYHHUKOB, YTIyOJEHHOTO aHalIn3a
oJtyqaeMoi HHpopMaluu;

® TIPUBOJUTH BKJIAJ POCCUHCKUX U 3apYOECKHBIX YUECHBIX-(U3UKOB B pa3BUTHE HAYKH, 0OBSICHEHNE MIPOLIECCOB OKPYKAIOILEr0 MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

® HCIOJIB30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW KHU3HU JJIs1 0OecreueHus: 0€30MacHOCTH MPU UCIOJIb30BaHUU
NpUOOPOB M TEXHUYECKHUX YCTPOMCTB, IJIi COXPAHEHUSA 3J0pPOBbS U COOJIIOJIEHHUS HOPM DSKOJIOTMYECKOTO TIOBEICHUS B
OKPYXaIoUIEH CPeIE;

e paboTarh B IPyNIE C BBHINOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH, IIAHUPOBATH PabOTy TPYIIIbI, PALMOHAIBHO COKPAIIATh
00s13aHHOCTH U IUTAHUPOBATH JESATENIbHOCTh B HECTAaHAAPTHBIX YCIIOBHUSX, aJ€KBATHO OLIEHMBATh BKJAJ KaKJIOTO0 y4aCTHUKA
IpynIbl B pelieHUe paccMaTprUBaeMoil MpoOIeMBbl.

K koniy o0yuyenus B 11 kinacce:

J0JIKHBI yMeTh:

® [IepeBECTH HA MPUMEPHI POJb U MECTO (DU3UKHU B PAJ COBPEMEHHBIX HAYYHBIX KapTUH MHpA, B Pa3BUTHUE COBPEMEHHOMN
TEXHUKU U TEXHOJIOTUH, B TPAKTUYECKON ACSATENBHOCTHU JIOJEH, LIETIOCTHOCTh U €IMHCTBO (PU3UUYECKUX KAaPTHH MUPA;



MOHUMATh TPAHMIIBI TPUMEHEHUS HM3yYEHHBIX (PU3MYECKHX MOJENCH: TOYCUHBIA 3apsil, Jyd CBeTa, TOUCYHBIH HMCTOUYHHUK
CBETa, SA/IEpHAst MOJACTh aTOMa, HYKJIOHHAsI MOZIENTb aTOMHOTO SI/Ipa TIPY BHIMIOTHEHUH (DU3UYECKHX 3a71a4;

pacmo3HaBath (U3HUECKUE SIBICHUS (TIPOIIECCHI), OOBAICHATh U OOBSICHITh UX HAa OCHOBE COMPOTUBIICHUS AJICKTPOAMHAMUKH
U KBAHTOBOW (DM3UKHU: DJICKTPUYECKAs MPOBOIUMOCTH, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBUE TOKa,
B3aMMOJICCTBIE MArHUTOB, JJICKTPOMAarHUTHAS WHIYKIHS, JIEHCTBUE MArHUTHOTO IIOJS HAa MPOBOJHHUK C TOKOM H
TBYDKYIIAACS 3apsii, AJIEKTPOMArHUTHBIC KOJICOAHWUS W BOJIHBI, MPSIMOJUHEHHOE PacHpoCTpaHEHUE CBETa, OTPaKCHHE,
npenoMieHue, uHTepdepeHnus, audpakmus W TOJIpU3alNMs CBETa, AWCIEpCHs cBeTa, (oTodMeKTpudecKkuid dddext
(bpotoaddexT), cBeToBOe MAaBICHHE, CBSA3b JIMHEHYATOro M3Iy4deHUs aroMa BenukoOpuTaHWM, KOHLEHTpalus u
UCKYCCTBEHHAs paJIUOAKTUBHOCTB;

OMKCHIBATh M3YyUYEHHBIE CBOMCTBA BEIIECTB (AJIICKTPUUYECKYIO, MAarHUTHYIO, ONTHYECKYIO, JJICEKTPUUECKYIO MPOBOIUMOCTD
PA3IUYHBIX CPEN) U AJIEKTPOMATrHUTHBIC SIBJICHUS (TPOIECCHI), C UCMOIb30BaHUEM (PU3NUYeCKOM (HOPMBI: MAIIMHHBIN 3aps/l,
CHJIa TOKa, SJIEKTPUUECKOE HAIPSHKEHHE, DJIEKTPHUECKOE COMPOTUBICHNE, PA3HOCTh MOTEHIINAJIOB, SJIEKTPOBIKYIIAS CHUTIA,
pabounii TOK, MHAYKIIMS MarHUTHOTO TOJIsI, cuja Ammepa, cuia JlopeHia, MHAYKTHBHOCTh KaTYIIKH, YHEPTUS pa3psaa u
MarHuTHOTO TIOJIS, TEPHOJ M TICPUOAMYECKOC HM3MCHCHHE B IEPEMEHHOM KOHTYpe, 3apsa M CHia TOKa B IpoIiecce
TAPMOHUYECKAX DJIEKTPOMArHUTHBIX KoJicOaHWi, (DOKYCHOE pacCTOSHUE W ONTHYECKas CHJa JIMH3BI, TPH ONMHCAHUHU
MPaBUJILHO TPAKTOBATh (PU3MYECKHUIA CMBICI BEIMYWH, UX 3HAYCHUE W CIICJCTBUC, NMPUBEICHHBIC (DOPMYIIBI, CBA3BIBAIOIITNE
TaHHYIO GU3UYECKYIO BETUYHHY C IPYTHMH BEIMYNHAMH,

OMKCHIBATh M3yYEHHBIC KBAHTOBBIC SIBJICHUS M MPOIECCHI C TTOMOIIBI0 (PU3NYECKUX BEIMYHH: CKOPOCTH JJICKTPOMArHUTHBIX
BOJIH, JUTMHBI BOJIH U YaCTOTHI CBETA, SHEPTHH U UMITyJIbca (POTOHA, MIEpUOa MOTypaciajga, SHEPTUH CBSI3U aTOMHBIX SIIED,
Py ONMHUCAHWM TPABWIBHO TPAKTOBATh (PU3MUECKHN CMBICI HM3MEPSEMON BETUYHMHBI, WX OOO3HAUEHUS W CIEICTBUS,
(bopMyIIBL. , CBS3BIBAIOININE JAHHYIO (PU3UYECKYIO BEIMUYMHY C JIPYTUMU BEJIMUYMHAMU, PACCUUTHIBAIOT 3HAYCHHE (HU3UUECKON
BEJTUYHNHBL;

aHATM3UPOBaTh (PU3NUYECKUE TTPOIIECCHI M SBIICHUS, C TIOMOIBIO (M3MYECKUX 3aKOHOB W MIPHHIIMIIOB: 3aKoHAa OMBI, 3aKOHOB
MIOCJICIOBATEIFHOTO U TAPAILICIBHOTO COSAMHEHUS MPOBOIHUKOB, 3akoHa J[oynsa-JIeHma, 3IeKTPOMAarHUTHBIX 3aKOHHBIX
WHAYKITUH, 3aKOHA TMPSIMOJUHEHHOTO PaclpOCTPAaHCHHUS CBETa, 3aKOHOB OTPAYKECHHUS CBETa, 3aKOHOB IPEIOMJICHUS CBETa,
ypaBHeHUs DHHImTeHHA 11 hoTod(PdekTa, 3aKoHa COXpaHEHHE YHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPaHCHHUS
3apsa, 3aKOH COXPaHEHUS MacCOBOTO YHCIA, MOCTyJaThl bopa, 3aKoH pagroakTUBHOTO 3apsija, MPU TOM MPOSBISIOTCS
CJIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA, €T0 MATEMATHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00J1aCTh) TPUMEHUMOCTH;
OTpeeNsATh HaMpaBJICHUS BEKTOPA UHIYKIIUU CUJIbI MATHUTHOTO TIPOBOJHUKA C TOKOM, CHIION Amriepa u JIopeHia;



IOCTPOUTH U 3aIcaTh U300paKeHUE, co3aTh Oelble 3epKaia, TOHKOW JIMH30M;

IPOBOJNUTh 3KCHEPUMEHTHI IO UCCIIETOBAHUIO (PU3NYECKUX METOJIOB U MPOLIECCOB C UCIOIb30BAHUEM MPSAMBIX U BHEIIHUX
M3MEpEHHl: Mpu 3ToM CchOPMYIHUpOBaTh 3ajady/3anady M CAENaTh TEOPETUYECKUN SKCIIEPUMEHT, COOpaTh JAaHHBIE O
npeajgaraeéMoM 000pyI0BaHUH, TPOBECTH OIBIT U C(HOPMYIUPOBATH BHIBOJIBI;

coOmroaTh mpaBmia 0€30MacHOro TpyAa MpH IMPOBEICHUU MCCICAOBAHUN B pamMKax yd4eOHOTO SKCIIEPUMEHTa, Y4eOHO-
UCCIIEZIOBATENILCKOM U TPOEKTHOM JEATENBHOCTH C HCIIOJIb30BAHUEM W3MEPUTEIbHBIX MPUOOPOB U J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacuy€THbIE 3aJa4d C SBHO 3aJJaHHOW (PU3NYECKOM MOJIENbI0, UCHOJb3Ys (PU3MUECKHE 3aKOHBl M IMPHUHIMIIBI, Ha
OCHOBE aHaJli3a YCJIOBUW 3aJad, BbIOpaTh (U3NUYECKYI0 MOJENb, NPEAJIOKEHHYI (u3nueckyro ¢urypy u ¢opmyy,
HEO0OXOUMBIC I €€ pelIeHHs], MPOBECTH PACUETHI U OLIEHUTH PEaTbHOCTD MOMyUYEHHOTO 3HaUYeHUs (PU3HUECKON (POPMBIL;
pemarh KauyeCTBEHHBIC 3aJaud: BBICTPOUTH JIOTHUECKYIO HEMPOTHBOPEUYHMBYIO IIETIOYKY PACCYXACHHA C OMOpPOH Ha
M3y4aeMble 3aKOHBI, 3aKOHOMEPHOCTH U (U3UUYECKUE SBIICHHUS,

WCIIONIb30BaTh TIPU OOECTIEYEHUH HAayYHBIX 3a/lad COBPEMEHHBIC TEXHOJIOTUH HCCIEIOBaHMs, CTPYKTYpPHpPOBAHMUS,
OOBSICHEHUSI U TpPEJCTaBICHUs] YYEOHOM M Hay4HO-TOIYJSpHOW HMH(OpPMAIMM, MOITYYEHHOM U3 Pa3IMYHbIX HMCTOYHHKOB,
yri1yOJIEHHOTO aHallu3a MojlydaeMoi nHpopmanuy;

OOBSCHATh MPUHUUIBI JEHCTBUS MalllMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, OINpENessTh YCIOBUS WX 0€30MacHOro
WCIIOJIb30BaHUs B TIOBCETHEBHOM KU3HU;

MPUBOIUTH TPUMEPH BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB
OKpY>KaroIllero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTU;

UCTIOJb30BaTh TEOPETUUYECKUE 3HAHMA 1O (U3MKE B TIOBCEIHEBHOM KHU3HU [UIsi oOecriedeHus Oe30MacHOCTH MpH
UCIOJb30BaHUU MPUOOPOB M TEXHUYECKUX YCTPOMCTB, Ui COXPAHEHHs 3A0POBbsI U COOJIIOJIEHUS HOPM 3KOJOTUYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B TpyMIE C BBIMOJHEHUEM pPAa3JIMYHBIX COLMUAIBHBIX POJIEH, IUIAHUPOBAaTh PAOOTYy TPYIIIbI, PALUOHAIBHO
COKpamaTh 00s13aHHOCTH U TUTAHUPOBATH JACITEILHOCTh B HECTAHJAPTHBIX YCIOBHSIX, aIeKBATHO OIICHUBATh BKJIAJ KaXKIOTO
y4acTHHUKA TPYTIHI B PEIICHHE PaCCMAaTPUBAEMOM MTPOOTIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Neo ||Ha3zBaHue pa3ziesioB 1 TEM MPOrpaMMBbl KomnmuecTBo yacos DnextpoHHBIC (IU(POBHIEC)
n/m Bcero|| KonTposnbHbIe [pakTrueckue 00pa3oBaTeNIbHBIC PECYPCHI
paboTHI paboThI
Paznen 1. DUZUKA U METO/Ibl HAYUYHOI'O ITO3HAHUSA
1.1 | ®usuka 1 METOIbI HAYYHOTO 2 bubmuorexa [JOK
MTO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no paznemny 2
Paznen 2. MEXAHUKA
2.1 |Kunemartmnka 5 bubmoteka [IOK
https://m.edsoo.ru/7f41bf72
2.2 | [duHamuka 7 bu6moreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 |3aKoHBI COXpaHEHUSI B MEXAHUKE 6 2 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 ||OcHOBBI MOJIEKYISIPHO-KUHETHYECKOH || 9 1 bubmoreka [JOK
TCOPHH https://m.edsoo.ru/7f41bf72
3.2 ||OCcHOBBI TEpMOAUHAMHUKHN 10 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
3.3 ||ArperaTtHble COCTOSIHHS 5 1 bu6moreka [JOK
CyiecTBeHHbI. Da30BbIE MEPEX0IbI 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

Neo ||Ha3zBaHue pa3ziesioB U TEM MPOrpaMMBbl KommuecTBo yacos DnextpoHHBIC (ITU(POBHIC)
n/m Bcero|| KonTposbHbIe [TpakTrdeckue 00pa3oBaTeNIbHBIC PECYPCHI
paboThI paboThI
Hroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 |DnekTpocTaTuka 10 1 bubmorexa [[OK
https://m.edsoo.ru/7f41bf72
4.2 |IloctosiHHBIN TOK 00paboTku. TOKH B 12 1 2 bubmoreka [JOK
Pa3TUYIHBIX Cpelax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
Pe3epBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB T1O 68 6 5
I[TPOT'PAMME
11 KJIACC
Ne Ha3zBanue paznenos u tem KosmmuecTBo yacos OnekTpoHHBIE (1U(POBHIC)
/11 MIPOTPAMMBI Beero| KonrponbHbre TTpakTHyecKue o0OpasoBaTeNbHbIE PeCypChl
paboTHhI paboThI
Paznen 1. JIEKTPOAUHAMUKA
1.1 |MaruautHoe moJe. 11 2 3 bu6mnoreka [JOK
DIeKTPOMArHUTHAS WHIYKIIHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11

Paszpnen 2. KOJIEBAHUA U1 BOJIHBI



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c

No
/o

Ha3zBanue paznenos u tem

KonnuecTBO Yacos

OnexTpoHHBIE (IIUPPOBLIC)

IIPOrpaMMBI Bcero| KonTpoabHbIe [IpakTuueckue 00pa3oBaTeIbHbIC PECYPCHI
paboThI paboThI
2.1 |MexaHn4eckue u 9 1 bubmmoreka [JOK
9JIEKTPOMArHUTHBIC KOJIeOaHHUs https://m.edsoo.ru/7f41c97c
2.2 |MexaHn4ecKue 1 5 1 bubmmoreka [JOK
AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 |Onruka 10 1 3 bubmoteka [IOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paznen 3. OCHOBHBIE CIIEHHUAJIBHBIE TEOPUU OTHOCUTEJBHOCTHU
3.1 |OcHOBBI pa3pabOTKU TEOPUU 4 1 bubmuorexa [JOK
OTHOCHUTEIIEHO https://m.edsoo.ru/7f41c97c

Uroro no pazneny 4

Pa3nen 4. KBAHTOBASI ®U3UKA

4.1 |OneMeHTbI KBAaHTOBOM OITHUKH 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

4.2 |Ctpoenue aToma 4 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

4.3 ||AToMHOE PO 5 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Uroro no pazneny 15

Paszpen S. 9JIEMEHTBI ACTPOHOMUU U ACTPOPUIUKU

5.1

DNeMeHTbl aCTPOHOMUU U
acTpousuku

7

1

bu6moreka [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
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Ne Hasanue pasnenoB u rem KosnuecTBo yacos OnexTpoHHBIE (IIUPPOBLIC)
/I IIPOrpaMMBI Bcero| KonTpoabHbIe [IpakTuueckue 00pa3oBaTeIbHbIC PECYPCHI
paboThI paboThI

Wroro no paznemny 7

Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 |O6o0maromiee MTOBTOPEHUE 4 bubmuorexa [[OK

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

Uroro no pazneny 4

Pe3epBHOE Bpems 3 1

OBILIEE KOJIMYECTBO YACOB I10 68 7 7

[TPOT'PAMME

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJTACC
No Tema ypoka KonnuecTBo yacos DIIeKTPOHHBIC IU(PPOBBIC
n/m Beero|| Konrponshsie || [paktiueckne | 00pasoBaTeibHbIe pecypcel
paboThI paboTHI
1 |®Pwusuka — Hayka o npupoje. Hayunsie 1 bubmmoreka [{OK
METO/IbI IIO3HAHUS OKPYKAIOIIETO MHPa https://m.edsoo.ru/ff0c32e2
2 |Poxb u MmecTo pU3MKH B COBPEMEHHOM 1 bubmuorexa [JOK

HAay4YHOU KapTUHE MUPA, B IPAKTUYECKON
NEesATEJILHOCTH JIIOAEH.

https://m.edsoo.ru/ff0c33e6



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6

Ne Tema ypoka KosmuectBo vacos DneKTpOHHBIE TU(POBHIE
/1 Beero| Koutponshsie || [Ipaktnueckue | 00pa3oBaTeIbHbIC pecypel
paboTHI paboTHI
3 [[MexaHuueckoe OBUKEHHE. 1 bu6mmoreka IJOK
OTHOCHUTEIBPHOCTh MEXaHUYECKOTO https://m.edsoo.ru/ff0c3508
nBkeHus. [lepemenienue, CKopocTs,
YCKOpEHUe
4 ||[PaBHOMEpPHOE MPSMOJIIMHEMHOE ABUKEHUE 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620
5 |[PaBHOYCKOpEHHOE MPAMOTUHEHHOE 1 bubmuorexka [JOK
JIBUKCHHC https://m.edsoo.ru/ff0c372e
6 |[CBobogHOE MazeHune. Y CKOpeHue 1 bubmmorexa [JOK
CBOOOIHOTO TAZCHUS https://m.edsoo.ru/ff0c39cc
7 |KpuBonuneiiHoe nBuxenue. /[Buxenue 1 1 bubmuorexa [JOK
MaTepUATLHON TOYKH 110 OKPYKHOCTH. https://m.edsoo.ru/ffOc3ada
BxoaHo# KOHTPOJb
8 |[Ipunuun otHOCHTENbHOCTHU [ anmuen. 1 bubmuorexa [JOK
WueprmansHbie ccTeMbl oTcUeTa. [lepBbiii https://m.edsoo.ru/ffOc3be8
3aKkoH HproToHa
9 |Macca tena. Cuna. [Ipunnun cynepnosuruu | 1 bubmuorexa [JOK
cwt. Bropoii 3akon HeroToHa st https://m.edsoo.ru/ffOc3be8
MaTepraIbHBIX TOYECK
10 |Tpernii 3axoH HeroToHA A1 MaTepuaIbHBIX 1 bubmuorexa [JOK
TOYEK 3PEHUS https://m.edsoo.ru/ff0c3be8
11 (3akon BcemupHoro tarorenus. Cumna 1 bubmuorexa [JOK

TAKCCTH. HepBaﬂ KOCMHYCCKas CKOPOCTb

https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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Ne Tema ypoka KosmuectBo vacos DneKTpOHHBIE TU(POBHIE
/1 Bcero|| Koutposbhbie || [IpakTrueckue 00pa3oBaTeNbHBIC PECYPCHI
paboTHI paboTHI
12 |Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 bubmmoreka [{OK
https://m.edsoo.ru/ff0c3e18

13 |Cuna tpenus. Koapdunuent tpenus. Cumna 1 bubmmoreka [{OK
IIPHU COTIPOTHBJICHUH JABM)KCHUIO TEJIa B https://m.edsoo.ru/ff0c3f76
KUJKOCTU WM B3TJISE

14 |[TocTtynarensHO€ U BpamaTeiabHoe ABMKeHue|| 1 bubmmoreka [JOK
a0CoFOTHO TBEPIOTO Tella. MOMEHT CHJIBI. https://m.edsoo.ru/ff0c41a6
[Tneyo cumbl. YciioBusi paBHOBECHUS TeNa

15 |Mmmynbc MaTepruanbHON TOYKH, CUCTEMBI 1 bubmmorexa [JOK
MaTepHAIBLHBIX TOUEK. VIMITYIIbC CHITBI. https://m.edsoo.ru/ff0c43d6
3aKOH COXpaHEeHHs UMITyJIbca. PeakTuBHOE
JIBUKEHUE

16 |[PaGota u cuna cunbl. Kunetnueckas sueprus| 1 bubmuorexa [JOK
MaTepuabHON TOYKH. Teopema 00 https://m.edsoo.ru/ff0c4502
o0ecrneYeHnr KHHETHIECKOW SHEPTUH

17 |[lorenumanbHas sueprus. [loreHumanbHas 1 bubmuorexa [JOK
SHEPTrUs ynpyro aehopMUPOBAHHOM https://m.edsoo.ru/ff0c461a
npyxuHbl. [loTeHIManbHas SHEPTUs Tena
BOJIM3H MOBEPXHOCTH 3eMIIH

18 |[ToTeHmmMaabHBIC U HEITOTCHIIMAILHBIC 1 bu6moreka IJOK

cuibHbIe. CBsI3b PaOOTHI HEMTOTEHIIMAIBHBIX
CHUJI C U3MEHEHUEM PHEPIreTUYECKUX CUCTEM
TeJ. 3aKOH O COXPAHEHUH 3KOJIOTHYECKOU
SHEPruu

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3e18
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
https://m.edsoo.ru/ff0c478c

No
/o

Tema ypoka

KomuyecTBO Yacos

Bcero

KonTposibHbIE
paboTHI

[IpakTrueckue
paboTHI

DneKTpOHHBIE TU(POBHIE
o0pa3oBaTeNbHbIE PECYPCHI

19

JlabopaTtopHas pabora «/3ydeHue 3akoHa
COXpaHEHUsI MEXaHUYECKON YHEPTUU»

1

20

KountponbsHas paborta no teme «Kunemaruka.

I[HHaMI/IKa. 3aKOHbBI COXpaHCHU: B
MCXaHHKC»

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

21

OCHOBHBIE MTOJI0KEHUS MOJICKYJISIPHO-
KMHETHYeCKoU Teopun. bpoyHoBCcKoe
nekenue. uddysus

bubmoteka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Baxxen xapakrtep IBUKEHHS U
B3aMMOJIENCTBHE YacTull. Moaenn
VCTIBITAHUN Ta30B, )KUJIKOCTEU U TBEPIBIX
TeIl

23

Macca monekyi. KonnuecTBo BemecTsna.
[ToctrostHHast ABoraapo

24

TermnoBoe otHoleHUE. Temneparypa u ee
m3mepenue. lllkana temneparypsl Llenscus

25

Uneansnbrii raz B MKT. OcHoBHOE
ypaBHeHHe MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOQcCoIIOTHas TEMIIEpaTypa Kak Mepa
CpEIHEN KNHETUYECKOW SHEPTUH IBUKECHUS
MOJIEKYJI. Y paBHeHue MeHaeneena-
Knanelipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanmpToHa. I"a30BbIE 3aKOHBI



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

No Tema ypoka KonunuectBo wacos DneKkTpoHHBIC IU(PPOBHIE
/1 Bcero|| Koutposbhbie || [IpakTrueckue 00pa3oBaTeNbHBIC PECYPCHI
paboTHI paboTHI
28 |JlabopaTtopHas padoTa «IKkcriepuMeHTabHas | 1 1
npoBepka 3akoHa I eii-JIroccaka»
29 ||M3omporiecchl B uaeaaIbHOM B3IUISIIC M UX 1 bu6mmoreka I{JOK
rpaduyueckoe npeacTaBIcHUE https://m.edsoo.ru/ff0c570e
30 |BHyTpeHHss SHEPTHS TEPMOINHAMUIECKON 1 bubmmorexa [JOK
CUCTEMBI U ee n3MeHeHus. KoanuecTBo https://m.edsoo.ru/ff0c5952
Teruia U paboTel. BHyTpeHHsIs sHEprus
OJIHOATOMHOTO HJI€aJIbHOTO Ta3a
31 |[TomyromoBasi KOHTpOJIBHAS paboTa. Bums 1 1 bubmoreka [JOK
TETUTOTIepEIaun https://m.edsoo.ru/ff0c5c36
32 ||V aenpHas TEII0EMKOCTh BEIISCTBA. 1 bu6mmoreka [JOK
KoyindecTBo TEIUIOTHI MPU TEIUIONepeaaye. https://m.edsoo.ru/ff0c5¢c36
AnrabaTHBIN MpoIece
33 |[TepBblii 3aKOH TEPMOTMHAMHKH U €TO 1 bubmoreka [JOK
PUMEHEHHE K U30TMPOIIECCAM. https://m.edsoo.ru/ffOc5efc
34 |HeoOGpatuMocCTh MPOIIECCOB B MPUPO/IE. 1 bubmuorexa [JOK
Bropoii 3akoH TepMOIMHAMUKA https://m.edsoo.ru/ff0c6230
35 |[Tpunnun nevicreus u KIT Termosoit 1 bu6mmoreka [JOK
MAaITHHBI https://m.edsoo.ru/ff0c600a
36 |[{uxn Kapuo u ero KIIJ] 1
37 | 9xonoruveckue mpooIeMbl 1
TEIJIO3HEPTCTHKN
38 ||O6o0marommii ypok « MosteKysspHast 1 bu6moreka [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

Ne Tema ypoka KosmuectBo vacos DneKTpOHHBIE TU(POBHIE
n/m Bcero| Kontposbabie || [TpakTrueckue 00pa3oBaTebHBIC PECYPChI
paboThI paboThI
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
39 |KonTtposbHas paboTa 1mo Teme 1 1 bubmorexa [[OK
«MomnekymsipHas puzrka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTMTHAMHUKI)
40 |ITapooOpa3zoBaHMEe U KOHICHCAITH. 1 bubmoreka [JOK
HcnapeHue u KumneHme https://m.edsoo.ru/ff0c63b6
41 ||AGcomoTHAsS M OTHOCHTEIbHAS BIAXKHOCTD 1 bubmoteka [IOK
BO31yXxa. HachlmeHHbI# map https://m.edsoo.ru/ff0c64d8
42 ||Tépnoe teno. Kpucramimueckue u 1 bubmuorexa [JOK
amopdHbIe Tena. AHH30TPOIHSI CBOMCTB https://m.edsoo.ru/ff0c65f0
KpUCTAJUIOB. JKUIKHe KPUCTAIITHI.
MaTepHabl
43 |lnaBneHue U KpUcTauU3anus. Y aebHast 1 bubmuorexa [JOK
TerutoTa tianeHus. CyonuManus https://m.edsoo.ru/ff0c6708
44 |YpaBHEHHE TEIJIOBOTO OanaHca 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6820
45 | DnexTpu3anus Tea. INeKTPUIESCKU 1 bubmuoreka [JOK
3apsaHUK. J[Ba BHIA SJIEKTPUIECKUX 3apsiI0B https://m.edsoo.ru/ffOc6bcc
46 |[TpoBOAHUKH, TUDJIEKTPUKHU U 1 bu6morexa IJOK
MOJIYITPOBOTHUKH. 3aKOH O COXPaHCHHUH https://m.edsoo.ru/ffOc6bcc
3apsijaa
47 ||BzaumoneiictBue 3apsn0B. 3akoH Kyiona. 1 bubmuorexa [JOK

ToueyHoe MallIMHHOE 3apSAHOE YCTPOMUCTBO

https://m.edsoo.ru/ffOc6ces



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

Ne Tema ypoka KosmuectBo vacos DneKTpOHHBIE TU(POBHIE
n/m Bcero| Kontposbabie || [TpakTrueckue 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
48 |Hamnpspk€HHOCTh BHENTHUX Tosier. [Ipuniumn 1 bubmmoreka [{OK
CYIEPIO3HUIINH YICKTPUUCCKUX MOJICH. https://m.edsoo.ru/ff0c6df2
JInHMK HANPSIKEHHOCTH
49 |PabGoTa CHJI JIEKTPOCTATHIECKOTO MOJIS. 1 bu6mmoreka [JOK
[Torennman. PasHOCTh IOTEHITHATIOB https://m.edsoo.ru/ff0c6f00
50 |[IpoBOHHMKY M TUAJCKTPUKH B 1 bubmoreka [JOK
AIIEKTPOCTATUICCKOM IIOJIE. https://m.edsoo.ru/ff0c7018
JlunnekTpuueckasi IPOHUIIAEMOCTh
51 |DnektpoémrocTh. KoHnencaTop 1 bubmoreka [JOK
https://m.edsoo.ru/ff0c7126
52 | 9meKTpoEMKOCTh IIIOCKOTO KOHACHCATOPA. 1 bubmoreka [JOK
DHeprus 3apsHKCHHOTO KOHICHCATOPa https://m.edsoo.ru/ff0c72c0
53 |JlaGopaTtopHas pabota "M3mepenue 1 1
BJIEKTPOEMKOCTH KOHAEHcaTropa"
54 |[TpunHIMIT NEWCTBUS U TPUMCHEHHUE 1
KOHJIEHCATOPOB, KOMTUPOBAIBHOTO
YCTPOMCTBA, CTPYHHOTO (DUIBTpA.
DJIEKTPOCTATUYECKAS 3alIUTA. 3a3€MIICHUE
AIEKTPONPUOOPOB
55 |[DnekTpuuecKuii TOK, 00SCIICUYNBAIOIINN €T0 1
cyuiectBoBanue. [loctostHubIi Tok. Crila
toka. Hanpsokenue. ConpoTtusiieHne. 3aKoH
Oma aJ1s1 ydyacTka 1enu
56 |IlocenoBaTenpHOE, MapalICIbLHOE, 1 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

No
/o

Tema ypoka

KomuyecTBO Yacos

Bcero

KonTposibHbIE
paboTHI

[IpakTrueckue
paboTHI

DneKTpOHHBIE TU(POBHIE
o0pa3oBaTeNbHbIE PECYPCHI

CMEIIAHHOE COSAMHEHNE TTPOBOTHUKOB.
JlaGoparopnas pabota «M3ydeHue
CMEIIAaHHBIX COCTMHEHUI PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLITHOCTH OTKJIFOUEHHSI TOKA.
3akoH [Ixoyns-Jlenua

bu6amoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 11 MOJHOM (3aMKHYTOM )
anekTpuueckoit nenu. Koporkoe
3akitoueHue. Jlaboparopnas pabota
«3mepenune DJIC ucTtoyHmKa TOKa U €ro
BHYTPEHHETO COMPOTUBIICHUS

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

59

DNeKTpOHHAs TPOBOIUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTH COIPOTHUBIICHUS
METAaJIJIOB OT TeMIIEpaTypHI.
CBepXxIpoOBOIUMOCTD

60

[IpoMexxyTouHast aTTecTanus

61

DJIEKTPUYECKHM TOK B Bakyyme. CBoOMCTBa
AJIEKTPOHHBIX ITyYKOB

62

[TonynpoBOIHUKH, UX KOPIyCa U IPUMECHAs
pOBOAUMOCTh. CBOMCTBA I—H-TIEPEXO/IA.
[TomynpoBOIHUKOBBIE TPUOOPHI

bubmoteka [IOK
https://m.edsoo.ru/ff0c84ae

63

DNEeKTpUYECKUN TOK B pacTBOpax
paciuiaBax 3JIeKTPOJIUTOB.
DIIEKTPOJUTUYECKAS TUCCOIUAIIMS.

DJIEKTPOIU3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

Ne Tema ypoka KosmuectBo vacos DneKTpOHHBIE TU(POBHIE
n/m Bcero| Kontposbabie || [TpakTrueckue 00pa3oBaTebHBIC PECYPChI
paboThI paboThI

64 |DnekTpuueckuii TOK B razax. 1 bubmmoreka [{OK
CaMOCTOSTETbHBIN 1 HECAMOCTOSATEIHHBIN https://m.edsoo.ru/ff0c84ae
pa3psa. Monuus. [Inazma

65 |DnekTpuueckue npuOOps U ycTporcTBa U ux| 1 bubmuorexa [JOK
npakTHYecKkoe npuMeHenue. [IpaBuia https://m.edsoo.ru/ff0c86fc
TEXHUKUA 0€30MaCHOCTH

66 ||O600marmMi YpoK « DIEKTPOIUHAMUKAY 1 bu6moreka [JOK

https://m.edsoo.ru/ff0c88be

67 |.KouTponpHas pabota mmo Teme 1 1 bubmoreka [JOK
«DNEKTPOTMHAMUKAY. https://m.edsoo.ru/ff0c8a8a

68 |Pe3eprHBI ypok. O000mAOIINIA YPOK 11O 1 bubmoreka [JOK
temaM 10 Kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB TIO 68 6 5

I[TPOT'PAMME

11 KJIACC

No Tema ypoka KosmmuecTBo yacos DnexkTpoHHBIC TU(POBBIC

n/n Beero| Kontponssie || [Ipakriueckue | ©0pa3oBaTenbHbie pecypehl

paboThI paboThI

1 |I[locTostHHBIC MarHUTHI M UX B3auMojeicTeue.| 1 bubmoreka IIOK
MaruuTHOe mnosie. Bektop MarHuTHO# https://m.edsoo.ru/ff0c9778
WHIYKIUW. JINHUM MarHUTHON MHTYKITHH



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778

Ne Tema ypoka KosmuecTBo yacos D7eKTpoHHBIE U(POBHIE
n/m Bcero|| Kontponbhsie || [IpakTrueckue 00pa3oBaTelIbHbIC PECYPCHI
paboTHI paboTHI
2 |MarauTtHOE TIoJie poBOAHKKA ¢ TokoM. OmbiT| 1 bubmuotexa [JOK
Opcrena. BzanmoaeicTBre TPOBOTHUKOB € https://m.edsoo.ru/ffOc98fe
TOKOM
3 |[/IabopaTopnas pabora «3yueHnue 1 1 bubmoreka [JOK
MarHMTHOTO TIOJIS KATYIIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
4 |JleficTBUE MarHUTHOTO TOJISI HA TTPOBOJIHUK C 1 1 bubmmoreka [JOK
tokoM. Cuiia Amnepa. JJabopaTopHas pabora https://m.edsoo.ru/ff0c9ac0
«HMccnenoBanue ASMCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM
5 |eiicTBHE MarHUTHOTrO MOJA Ha ABMWXKylytocs| 1 bubmuotexa [JOK
3apspkeHHyro yactuiy. Cuna Jlopenria. https://m.edsoo.ru/ff0c9df4
Pabora cunbubie JlopeHma
6 |OnexTpomarautHas HHAyKIuUA. [loTok 1
BEKTOPHBIX MArHUTHBIX MHAYKIM. [Ipupona
OJ1C. 3aK0H 3IEKTPOMAarHUTHON MHIYKIINH
®dapanes
7 |JTaGopatopHas padota «cciaegoBanue 1 1 bubmmoreka [JOK
BO3/ICHUCTBUS SJICKTPOMArHUTHON MHIYKIIAN https://m.edsoo.ru/ff0cal50
8 ||[MHAyKTUBHOCTH. SIBICHHE CAMOUHTYKIIUH. 1 bubmoreka IIOK
B/1C caMOMHIYKIIMH. DHEPIHsI MArHUTHOTO https://m.edsoo.ru/ff0ca600
TOJISI KaTYIIKKM ¢ TOKOM. DJICKTPOMarHuTHOE
nose
9 (BxogHoii KOHTPOJIb 1 1
10 |O6006maromuii ypok «MarautHoe moie. bubmoreka [{OK



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

Ne Tema ypoka KosmuecTBo yacos D7eKTpoHHBIE U(POBHIE
/1 Bcero|| Kontponbhsie || [IpakTrueckue 00pa3oBaTelIbHbIC PECYPCHI
paboTHI paboTHI
DJIeKTpOMarHuTHAsT WHIYKIIHSDY https://m.edsoo.ru/ffOcab82

11 |[KontponpHas pabota o Teme «MarautHoe 1 1 bubmoreka [JOK
noJie. DIeKTPOMAarHUTHAs HHTyKITUSD https://m.edsoo.ru/ffOcad58

12 ||CB0OOIHBIE MEXaHHYECKHE KOJICOaHUS. 1 bubmoreka IIOK
["apmonundeckue xKonebanus. Y paBHEHUE https://m.edsoo.ru/ffOcaf06
rapMoHu4eckux kosiebanuii. [IpeBpaiienue
SHEPreTHKU

13 |JTaboparopnas padota «Hccnenopanue 1 1
3aBHCHMOCTH TIEPHO/Ia MAJICHBKHUX Pa3MEPOB
OT JUTMHBI HUTH U BECa MAaCChI»

14 |KonebarenpHblil KOHTYp. CBOOOIHBIE 1 bubmuoteka [JOK
AJICKTPOMArHUTHBIC KOJICOAHUS B MIeaIbHOM https://m.edsoo.ru/ff0cb820
MOBOPOTHOM KOHTYpE. AHAJIOTHUS MEXKIY
MEXaHMYECKUMH U DJIEKTPOMArHUTHBIMU
KOJICOaHUSIMU

15 |®opmyna Tomcona. 3akOH COXpaHEHUs 1 bubmuoteka [JOK
SHEPIHUU B UJICATBHOM KOHTYPE https://m.edsoo.ru/ffOch9c4

16 ||[IpeacraBrnenue o 3aTyXarmuX KOJCOAHUAX. 1 bubmuoteka [JOK
BbIHYXIeHHBIE MEXaHHUYECKUE KOJICOaHMSI. https://m.edsoo.ru/ffOcbb86
Pe3onanc. BeinyxneHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

17 |llepemennslii Tok. CHHYCOUAAIbHBIN 1 bubmuotexa [JOK

[IEPEMEHHBIN TOK. MOIIHOCTH NIEPEMEHHOIO
TOKa. AMIUIMTYAHAs CUjla U JEUCTBYIOIIECE

https://m.edsoo.ru/ffOcbd34



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

No Tema ypoka KommuecTBo yacos DnexkTpoHHBIC TU(POBBIC
/1 Bcero|| Kontponbhsie || [IpakTrueckue 00pa3oBaTelIbHbIC PECYPCHI
paboTHI paboTHI
3HAaYEHHUE TOKA U HATIPSKCHHSI
18 |Tpancdopmarop. [IponsBoacTBo, nmepeqada u || 1
noTpeOIeHE FICKTPUIECKON SHEPTUN
19 |VcTpoiicTBO M MPpaKTHIECKOE MPUMEHECHHE 1 bubmmoreka [JOK
IIpU 3BOHKE, TeHepaTOpe NMEPEMEHHOT0 TOKa, https://m.edsoo.ru/ff0cc324
JTUHUSX AJIEKTpoTepeaadn
20 |DKkonoruueckue pucKu Mpy MPOU3BOACTBE 1
anekTpodHeprun. KynbTypa nucnonb30BaHus
AIIEKTPOIHEPTHUH B TOBCETHEBHOM KU3HU
21 |MexaHUYECKHE BOHBI, YCIOBUS 1 bubmoreka IIOK
pacnpoctpanenus. [Tepuoa. CkopocTh https://m.edsoo.ru/ffOcca54
pacipoCTpaHEHHs U JUTMHA BOJIH.
[TonepeduHblie ¥ ITUHHBIC BOJHBI
22 |3Byk. CkopocTh 3ByKa. [ poMKOCTH 3ByKa. 1 bubmuoteka [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
23 |DnmeKTpoMarHUTHBIC BOJHBI, UX CBOMCTBA U 1 bubmuotexa [JOK
ckopocTh. IlIkana 3IeKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
24 |[TpuHIUTIBI PAUOCBSI3U U TEICBUICHUSI. 1
PasButue cpeacts cBsazu. Paguonokanms
25 |KontponbHas pabota «KoneOaHust 1 BOJTHBD) 1 1 bubmuotexa [JOK
https://m.edsoo.ru/ffOcc6f8
26 |[IpssiMmonuHeHOe pacnpoCcTpaHEeHUE CBETA B 1 bubmuotexa [JOK

BHELIHEN cpee. ToueuHbI HCTOYHUK CBETA.

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

Ne Tema ypoka KosmuecTBo yacos D7eKTpoHHBIE U(POBHIE
/1 Bcero|| Kontponbhsie || [IpakTrueckue 00pa3oBaTelIbHbIC PECYPCHI
paboTHI paboTHI
Jlyu cBera
27 |OtpaxeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. | 1 bubmoreka [JOK
[TocTpoeHne n300pakeHH B IJIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaje
28 |[Ipenomnenue creta. [lomHoe BccieqoBanme 1 1 bu6mmoreka IJOK
otpaxkeHwus. [IpenebHbIiA yroi MmoIHOTOo https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUSI.
[ToyromoBas KOHTpOJIbHAS paboTa
29 |JlabopatopHas pabota «3mepenue 1 1 bubmuotexa [JOK
TIOKa3aTeJsl MPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 [JIuna3bl. [TocTpoeHMe H300paKeHUS B JTMH3E. 1 bubmoteka [JOK
dopmysa TOHKHX JIMH3. Y BEIHUCHUE JINH3 https://m.edsoo.ru/ffOcddle
31 (JIaGopaTopHas pabota «lccmemoBanue 1 1
CBOMCTB M300pa)KEHUS B IMH3AX)
32 |Hucnepcus cBera. CIoXHBIN cocTaB 0€10ro 1 1
ceera. [Iger. JlaboparopHas pabota
«Habnronenne aucmepcuu cBeTay
33 |[MuTepdepennus ceera. udpaxius crera. 1 bubmmoreka [JOK
JudpakimonHas pemeérka https://m.edsoo.ru/ff0ced22
34 |[[TonmepedHocTh cBETOBBIX BOJH. [lomsapuzanus| 1 bubmoreka [{OK
CBeTa https://m.edsoo.ru/ffOcf02e
35 Onrtuueckue mpubOOPHI U YCTPOMCTBA U 1

YCJIOBHSI X O€30MaCHOTO PUMEHEHUSI.



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

Ne Tema ypoka KosmuecTBo yacos D7eKTpoHHBIE U(POBHIE
/1 Bcero|| Kontponbhsie || [IpakTrueckue 00pa3oBaTelIbHbIC PECYPCHI
paboTHI paboTHI
36 |[['paHuIIBI MPUMEHUMOCTH KJIACCHUUECKOM 1 bubmuotexa [JOK
MeXaHuKH. [1oCTynaThl OleHKH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIHLHOCTH
37 ||OTHOCUTEILHOCTH OJHOBPEMEHHOCTH. 1 bubmoreka [JOK
3ameieHne BpEMEHU U COKPAIICHHUE JTHHBI https://m.edsoo.ru/ffOcfa42
38 [DHeprus u UMIyJIbCHO-PEIATHBUCTCKOMN 1 bubmmoreka [JOK
gacTHUIbl. CBSA3b MacChl C aKTHBHOCTBIO U https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPTHS OCCHU
39 (Kontponbhas padora «Ontuka. OCHOBBI 1 1 bubmoteka [JOK
pa3pabOTKH TCOPHH OTHOCHUTEIIHHOY https://m.edsoo.ru/ffOcf6f0
40 ||Dotonbl. Dopmyina [Tnanka. DHEprUs u 1 bu6amoreka I{OK
UMIyJIbCHOE (pOTOHA https://m.edsoo.ru/ffOcfel6
41 ||OtkpsiTHE U uccienoBanue Gorodddekra. 1 bubmuotexa [JOK
Omngitel A. I'. CtoneToBa https://m.edsoo.ru/ffOcffc4
42 |3akonsl poTodPdexTa. YpaBHECHHE 1 butmoreka [{OK
Diinmrerina 11 porosddexra. Dotorddekt https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna»
43 |TaBnenue ceeta. OnwiTel I1. H. JIeGenena. 1 butmoreka [{OK
XHUMHUYECKOE IEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 | TexHu4ecKkHe yCTPONCTBA U MPAKTUUYECKOE 1
npuMeHeHue: (oTodIeMeHT, GOTOJATIHK,
CoJIHEUHasi OaTapest, CBETOIUO/I.
45 ||Pemenue 3amauu 1Mo TeMe « JISMEHTBI 1 bubmoreka IIOK



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

Ne Tema ypoka KosmuecTBo yacos D7eKTpoHHBIE U(POBHIE
/1 Bcero|| Kontponbhsie || [IpakTrueckue 00pa3oBaTelIbHbIC PECYPCHI
paboTHI paboTHI
KBaHTOBOM OITHKHNY https://m.edsoo.ru/ff0d0302
46 |Moaenpb atoma Tomcona. OnbITEL 1 bubanoreka I{OK
Pesepdopaa o paccessHUIO 0-4acTHII. https://m.edsoo.ru/ff0d091a
[1nanerapHas Moziens aTomMa
47 |ITocrynatsl bopa 1 bubmuotexa [JOK
https://m.edsoo.ru/ffOdOafa
48 ||M3nyuenue u pazaeneHne (GOTOHOB mpu 1 bubmmoreka [JOK

IIEPEXOJE aTOMa C OHOI'O YPOBHS SHEPIUH HA
Ipyrou. Bunipl CieKTpoB

https://m.edsoo.ru/ffOdOafa

49 |BoaHOBEIC CBOMCTBA YacTHIl. BOIHBI 11e 1 bu6amoreka I{OK
Bpotins. KopiycKyssipHO-BOJIHOBOH JTyallu3M. https://m.edsoo.ru/ff0d0ca8
CIoHTaHHOE ¥ BBIHYXJICHHOE U3ITyUYCHHE

50 (OtkpbiTHE panmnOaKTUBHOCTU. OMBITHI 1 bubmuotexa [JOK
Pesepdopa no onpeaeneHuio cocraBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITyUCHHUS

51 (CaoiicTBa anbda-, Oera-, raMMa-U3ITyICHUS. 1
HccnenoBanue paiioakKTUBHOCTH HA KHUBBIX
OpraHu3Max

52 ||OTkpBITHE TPOTOHA U HeWTpoHA. 30TOIIEL. 1 butmmoreka [JOK
Anbda-pacniaj. DIEKTPOHHBIN U https://m.edsoo.ru/ff0d1162
MTO3UTPOHHBIN OeTa-pacnan. I'amma-
U3ITy9YCHHE

53 (DHeprus cBS3U HYKJIOHOB B sipe. SnepHbie 1 bubmoreka [{OK

cocrosius. SnepHsrit peaktop. [Ipodiemst,

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
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/o

Tema ypoka

KonunyecTBO Yacos

Bcero

KonTposibHbIE
paboTHI

[IpakTrueckue
paboTHI

D7eKTpoHHBIE U(POBHIE
00pa3oBaTeNbHbIE PECYPChI

NEPCTIEKTUBBI, IKOJIOTUUECKUE ACTIEKTHI
SJIEPHOM SHEPTeTUKHU

54

DOnemMeHTapHble YacTHUIlbl. OTKpPBITHE
MO3UTpOoHA. MeTo1bl HAOIIOICHUS U
pErucTpanuy 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiit cron «@yHaamMeHTalIbHbIE
B3auMojiecTBus. EnUHCTBO (pusmyeckux
KapTUH MUpay

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

55

Bun 3B€3mHOTO Heba. Co3Be3aus, IpKue
3BE3/1bI, INIAHETHI, UX BUAMMOE JIBHIKCHUE.
CoHevHas cucTemMa

56

Coumnne. ConHeuHast akTUBHOCTE. McTouHMK
sHeprun CoJiHIIa U 3BE3]]

57

3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKHU.
3BE3 1Bl TTIaBHOM MOCIICIOBATSIILHOCTH.
BuyTtpennee ctpoenue 38€371. CoBpeMEHHbIC
MPEJICTABJICHUS O TPOUCXOXKIACHUU U
spoJirorny CoTHIIA U 3BE3/I.

58

Muiteunsiii ITyte — Hama ["anmaktuka.
[Tonoxenue u nBuxenne ColHIA B
lNanakTtuke. ['amaktuku. YEpHbIE ObIPHI B
SAIpaX rajlaKTUKU

59

Bcenennas. Paz6eranue ranaktuku. Teopus
BEJIMKOTO B3pbIBA. PerKTOBOE M3IyUCHHE.



https://m.edsoo.ru/ff0d0e38

/o

Tema ypoka

KonunyecTBO Yacos

Bcero

KonTposibHbIE
paboTHI

[IpakTrueckue
paboTHI

D7eKTpoHHBIE U(POBHIE
00pa3oBaTeNbHbIE PECYPChI

MertaragakTiuka

60

Hepeliennslie mpo0sieMbl aCTPOHOMUU

61

KoHnTtponbHas pabota « 37€MEHTHI
ACTPOHOMUU U acTpOU3UKI»

62

O6o6maronuii ypok. Posb ¢puszuku u
ACTPOHOMHH B 3KOHOMHUYECKOM,
TEXHOJOTMYECKOM, COLIMATbHOM U dTUYECKON
NEATETbHOCTH YEJIOBEKA

63

Oo6o6mmaronuii ypok. Posb 1 Mmecto ¢puzuku u
aCTPOHOMMH B COBPEMEHHOW HAyYHOU
KapTHHE MHpa

64

O6o6mmaronuii ypok. Ponb ¢puznaeckux
TEOPHUH B MPEJICTABICHUHN O (PU3HUCCKOM
KapTHUHE MUpa

65

O6o06mmaronuii ypok. Mecto ¢pu3ndeckux
KapTHUH MHpPa B IIEJIOM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHHH O
IPUPOJIC

66

[IpomexxyTouHas arrecTauus

67

Pe3epBHbiii ypok. Ontrka. OCHOBBI
pa3pabOTKH TEOPHUH OTHOCUTEIBLHO

68

Pesepnblit ypok. KBantopas ¢pusuka.
DneMEeHThI ACTPOHOMHH U aCTPOPUZUKHU

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



https://m.edsoo.ru/ff0d1784

Ne Tema ypoka KosmuecTBo yacos D7eKTpoHHBIE U(POBHIE

n/m Beero| Kourponbrbie | [Tpaxtiueckue | 00PasoBaTelIbHbIE peCypChl
paboTHI paboTHI

OBILIEE KOJIMYECTBO YACOB I10 68 7 7

I[TPOI'PAMME
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