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YueOHbIi rox 2026-2027
Knacc 10-11
KonnyecTBo 4acos B roj 68
KomnuecTBO 4acoB B HEJETIO 2
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HOACHUTEJBHASA 3AIINCKA

HporpaMMa COCTaBJICHA Ha OCHOBC:

- GenepanbpHO 00pa30BATEIHHOM MPOTPAMMEBI CpeiHero oo1iero oopazoBanus ot 18.05.2023 Ne371

- @enepa’abHOr0 roCyIapCTBEHHOTO 00Pa30BaTEILHOTO CTAHJApTa CpeHEro 00iero oopa3oBanus (yTB. IpUKa3oM MUHHUCTEPCTBAa 00Pa30BaHUS U
Hayku PO ot 17 mas 2012 r. Ne 413) ¢ u3menenusimu Ha 12 aBrycra 2022 .

- IIpukaza Munnpocseuienust Poccun ot 09.10.2024 Ne 704 «O BHeceHMM W3MEHEHUN B HEKOTOpbIE MpHKa3bl MUHHUCTEPCTBA MPOCBEIIECHUS
Poccuiickoit ®@enepaunu, kacarommuecs QenepaibHbIX 00pa30BaTENbHBIX MPOrPaMM HaydalbHOTO 00IEro oOpa3oBaHMs, OCHOBHOI'O OOLIEro
oOpa3oBaHUs " CpEIHEro o01ero 00pazoBaHU»
(3apeructpuposano B Muntocte Poccuu 11.02.2025 N 81220)

- [Ipuka3za MunucrepcrBa npocseuienust Poccuiickoit @enepaunu ot 8 okTsaopsa 2025 r. Ne 729 «O BHeceHUU W3MEHEHUH B HEKOTOPBIE NTPUKA3bI
MunucrepctBa npocBemieHust Poccuiickoit ®enepaunu, Kacaromuecs (eaepalbHbIX 00pa30BaTeNbHBIX IPOrpaMM HadyajgbHOIO O0OILEro
00pa3oBaHMs, OCHOBHOI'O 00IIEro 00pa30BaHuUs U CPEIHEr0 00IIero 00pa3oBaHMsI.

- Ilpukaza Munnpocsemenuss Poccun ot 10.11.2025 Ne 808 O BHeceHMM U3MEHEHHMII B HEKOTOpBIE MpUKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®denepanuu, Kacarouiyecs QeaepanbHbIX 00pa30BaTeNbHBIX IPOrpaMM HadajabHOTO OO0IIEro oOpa3oBaHUs, OCHOBHOTO OOIIEro
o0Opa3oBaHMs U cpeiHero o01Iero oopa3oBaHus

- Ilpuxaza Munnpocsemenuss Poccum ot 08.05.2026 Ne 316 «O BHecenuu uszMeHeHuidl B Ilopsgok opraHu3aluu W OCYILIECTBICHHUS
00pa3oBaTeNbHON AEATENBHOCTH MO OCHOBHBIM 00I€00pa3oBaTeIbHBIM MpOrpaMMaM - 00pa30BaTeNIbHBIM MpOrpaMMaM HayaJlbHOTO OOLIero,
OCHOBHOT'O OOIIEr0 M CpeAHero oOIiero oOpa3oBaHuUs, YTBEPXKACHHBIN NpukazoM MunucrepctBa npocsemieHus Poccuiickoit denepaunu ot
22.03.2021 Nel15»

- OcHOBHOI 00111€00pa30BaTEILHOM MpOrpaMMbl cpeHero odmero oopazoanust MAOY Yepsumerckoit COIL

- YyeOnoro mnana ¢unuana MAOY Yepsumesckoit COUI «Akusposckas COLLly, yrBepkaeHHOro npukazom aupektopa Tpopumonoit C.A. ot
29.08.2026 roga Ne 127-O/1 u cormacoBanHoro 28.08.2026 roaa Ha 3aceganuu Ynpasistomero coeeta MAOY UYepsumerckoi COILL mpoTokon
Nel2

- [Iporpammsl Boctiutannss MAOY Yepsumesckoi COILL

[Iporpamma o ¢u3mke 6a30BOTO YPOBHS Ha YPOBHE CpeaHero obmiero oOpa3oBanus pa3padoTaHa Ha OCHOBE MOJOKEHUM U TpeOOBaHUH K
pe3yibpTaTaM OCBOCHHUSI OCHOBHOM 0Opa3zoBaTenbHON mporpammbl, npenctaBieHHbx B @I'OC COO, a taxxke ¢ yu€tom (enepanpbHOil paboueit
MPOrpaMMBbl BOCIIUTAHUS M KOHIICTIIIUY TPEeroiaBaHus yaeOHoro nmpeameta «Dusmka» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit @enepanun,
peaM3yIONMX OCHOBHBIE 00pa30BaTeIbHbIC TPOTPAMMEI.



Copep:xanre porpaMMbl 0 (PU3UKE HAMPABICHO Ha (OPMHUPOBAHUE €CTECTBCHHO-HAYYHOM KapTHHBI Mupa oOyuatomuxcst 10—11 kmaccos
npu oOyueHuH uX (u3nke Ha 0a30BOM ypPOBHE HAa OCHOBE CHCTEMHO-AEATEIBHOCTHOTO moaxona. IIporpamma mo (u3HMKe COOTBETCTBYET
tpeboBanusim PI'OC COO Kk IUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeJMETHBIM pe3yjbTaTaM OOYyYeHHUs, a TAaKKe YUUTHIBACT
HE00XO0AMMOCTh peaIn3alMi MEXIPEIMETHBIX CBSI3€H (PM3UKHU C €CTECTBEHHO-HAYYHBIMU YU€OHBIMU IIpeAMeTaMu. B Hell onpeaesnsitoTcst OCHOBHbIE
e W3y4eHuss (U3UKM Ha YpPOBHE cpenHero oOmiero oOpa3oBaHUs, IUIAHUPYEMbIE Pe3yJibTaThl OCBOCHUS Kypca (DU3MKH: JTMYHOCTHBIE,
MeTarpeIMeTHbIE, IpeAMETHbIE (Ha 6a30BOM YpOBHE).

IIporpamma no (pu3KKe BKIIOYAET:

® I[UIAHUpPYEMBbIE Pe3yJIbTAThl OCBOCHHS Kypca GU3MKK Ha 6a30BOM YPOBHE, B TOM YHCIIE€ IPEIMETHBIC PE3YIIBTATHI IO ToJaM 00yUYeHHS;

e cozaepxxaHue yueOHoro npeamera «Pusnkay 1o rojgaM o0ydeHusl.

du3nka Kak Hayka 0 Hanbosee 00IUX 3aKOHaX MPUPO/IbL, BHICTYIAs B KAUECTBE YU€OHOTO ITPEeIMETa B IIIKOJIE, BHOCUT CYLLIECTBEHHBINH BKJIa]]
B CHCTeMY 3HaHUH 00 okpyxkaroieM mupe. [IIKonbHbIN Kypc (GU3UKH — CUCTEMOOOpa3yIOIUi JUIsl €CTECTBEHHO-HAYYHbIX Y4€OHBIX MPEIMETOB,
MIOCKOJIbKY (PU3HYECKHE 3aKOHBI JIE)KAT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, Ouosiorueil, pusnueckoii reorpadueit 1 acTpoHOMHEH.
Vcnonp30BaHue ¥ aKTHBHOE IPUMEHEHNE (PU3NYECKUX 3HAHUH ONPEIeIIseT XapaKkTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B Chepe YHEPTEeTHKH,
TPaHCIOPTA, OCBOEHUSI KOCMOCA, MOJIYYEHHs] HOBBIX MaTEpUAJIOB C 3aJaHHBIMU CBOMCTBaAMU U Apyrux. M3yueHue pu3nku BHOCUT OCHOBHOM BKJIAJ
B (popMHpOBaHNE €CTECTBEHHO-HAyYHOU KapTHHBI MHpa OoOy4aroliuxcs, B (OpMHUPOBAHHE YMEHUN MPHUMEHSATh Hay4HBIH METOJl MO3HAHUS INPH
BBINOJIHEHUH UMU YY€OHBIX UCCIIEOBAHUIM.

B ocHOBY kypca pu3uku J1s1 ypoBHS CpeiHEro 00I1Iero 00pa3oBaHus MOJIO0KEH PsiL UlIeH, KOTOPhIE MOXHO paccMaTpUBaTh KaK MPUHLHUIIBI
€ro MOCTPOEHHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEW KypC SIBJISETCS JIOTMYECKH 3aBEPUIEHHBIM, OH COJIEPKHUT MaTepHajl U3 BCEX pa3/ienoB (PU3MKH,
BKJIFOYAET KaK BONPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU € HEW MaTepual Kypca QU3NKH 00beAMHEH BOKPYT (PU3NYECKUX Teopuid. Beayum B Kypce siBisercs
(dbopMHpOBaHUE MIPEJICTABICHUI O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U MOJIeE.

Hoes cymanumapuzayuu. EE peanusanus NpeAnoyiaraeT MCIOJb30BaHHE TYMAHUTApHOTO MOTEHIHaia (pu3nyeckod HayKu, OCMBICIICHHUE
CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoesa npuxnaomoii nanpasnennocmu. Kypc pusuku npeanonaraeT 3HaKOMCTBO C HIMPOKUM KPYroM TE€XHMUYECKHUX U TEXHOJIOTMUYECKUX
MIPUJIOKEHNN N3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamusyercss TOCPEICTBOM BBEJCHHMS 3JEMEHTOB COJEP)KaHUs, TIOCBSIIEHHBIX SKOJIOTMYECKHM IpodiieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHUEM TEXHUKH U TEXHOJIOTHH, a TaK)Ke 00CYKICHHS MTPOOJIeM pallMOHAIILHOTO TPUPO/IOTIONB30BaHUS U
9KOJIOTMYECKOM 0€30M1acHOCTH.



CrepKHEBBIMH 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpeaHero oouiero oOpa3oBaHUS SBISIOTCS (Qu3MUecKue Teopuu ((popMHpOBaHUE
MPEJCTABICHUNA O CTPYKTYPE MOCTPOSHHS (PU3MUECKON TEOpHH, poJin (PyHAAMEHTAIBHBIX 3aKOHOB M IMIPUHIUIIOB B COBPEMEHHBIX IPEACTABICHUSIX
0 IPUPOJIE, TPaHULIAX IPUMEHUMOCTH TEOPUM, JJI ONIUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U IPOLIECCOB).

CucTeMHO-esTEeIbHOCTHBIN MOAX0/ B Kypce (PU3UKHU pean3yeTcs MPeXkae BCero 3a Cu€T OpraHu3aliy SKCIepUMEHTAIbHOM 1eATeIbHOCTH
oOyuaromuxcs. Jlias 6a30Boro ypoBHS Kypca (DM3HKM — 3TO HCHOJIB30BAHHWE CHCTEMBI (PPOHTAJBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB H
mabopaTopHBIX paboT, KOTOpBIE B mporpamMme 1o (u3uke OOBEAMHEHBI B OOMIUI CHUCOK YYCHHUYECKUX NMPAKTHYECKHX paboT. BrigeneHue B
yKa3aHHOM IepeyHe Ja00opaTOpHbBIX PadOT, MPOBOAUMBIX JUIsl KOHTPOJIS U OLIEHKHU, OCYIIECTBISETCS YyYaCTHUKAMU 00pa3oBaTeIbHOIO Mpolecca
UCXO0/ U3 0COOEHHOCTEH MJIaHMPOBAHUS U OCHAlIeHUs kaOuHeTa (pusuku. IIpum 3TOM oOecrieunBaeTcs OBIAJCHHE OOYYAIOLIUMHCA YMEHUSIMU
MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs, MCCIIEOBAHUS 3aBUCHMOCTEH (DM3UUECKUX BEIMYUH U TIOCTAHOBKY OITBITOB IO MPOBEPKE IMPEIOKEHHBIX
THIIOTE3.

Bosibioe BHUMaHME yleseTcsl PeLIeHHI0 pacuéTHBIX M KaueCTBEHHBIX 3afad. Ilpu 3ToM aiis pacy€THBIX 3ajad MPUOPUTETOM SIBIISIOTCA
3aJ]auy C SBHO 3a/laHHON (PM3UYECKOM MOJIENbI0, O3BOJISIOIINE IPUMEHSTh U3yUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jiena Kypcea,
TaK ¥ WHTETPUPYS 3HAHHUA W3 Pa3HBIX pa3fe’noB. s KayecTBEHHBIX 3aJad MPUOPUTETOM SIBISIFOTCA 3alaHus Ha OOBSICHEHHE MPOTEKAHHS
(U3NIECKUX SBICHUH U MIPOIIECCOB B OKPYKAIOMIEH )KU3HU, TPEOYIOIIHE BHIOOPA (PU3NIECKON MOICIH JJISl CUTYaIlMH MPAKTHKO-OPUEHTHPOBAHHOTO
XapakTepa.

B cootBerctBuu ¢ tpedoanusmu @I'OC COO k MaTtepHaIbHO-TEXHUUECKOMY 00€CIIeUeHHI0 Y4eOHOro mpolecca 6a30Bblii ypOBEHb Kypca
¢u3MKN Ha YpPOBHE CpemHEro oOmero oOpa3oBaHHMS JOJDKEH H3y4daTbCs B YCJIOBUSAX IPEIMETHOTO KaOWHeTa (DM3WKH WM B YCIOBHUSX
MHTETPUPOBAHHOIO KaOMHETa NPEIMETOB €CTECTBEHHO-HAYYHOro LMKia. B kaOuHere (QU3MKM NOIKHO OBITh HEOOXOauMoOe JiadopaTOpHOE
000pyZI0BaHUE IS BBIMOJIHEHUS YKa3aHHBIX B IPOrpamMMe Mo (PU3HMKe yUeHHUECKUX MPAKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMoHCTpalMoHHOe 00opyaoBaHue (opMupyeTcs B COOTBETCTBUM C NPUHIMIIOM MHUHHMAJIbHOM JOCTATOYHOCTH M OOecreduBaeT
MOCTAHOBKY NEPEYHCICHHBIX B IMpOrpamMme Mo (U3WKE KIIOYEBBIX JIEMOHCTpAIMA JUIsl MCCIEJOBAHUS W3YyYaeMbIX SIBICHHH M TIPOIIECCOB,
AMITUPUYECKUX U PYHTAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPHMEHEHUIH.

JIaGopatopHoe 060opyioBaHHE Ui YUCHUUECKUX MPAKTUYECKUX PabOT OpMHUpYETCs B BHJI€ TEMATUYECKUX KOMITJIEKTOB U 00eCTIeYMBAETCS
B pacuére OJHOTO KOMIUIEKTa Ha ABYX oOyuaronmxcs. TeMarnueckue KOMIUIEKTHI JabopaTOPHOro 000pyA0BaHUS JOJKHBI OBITh MOCTPOEHBI HA
KOMIUIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX U IUQPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX M3MEPHUTEIBHBIX CHUCTEM B BHUJAE IH(PPOBBIX
nmabopaTopuid.

OCHOBHBIMU I1IEJIIMU U3Y4YE€HUS (PU3UKHU B 0011eEM 00pa30BaHUU SBIISIOTCS:

e (opMHUpOBaHHE HHTEPECA M CTPEMIICHHSI 00YJArOIINXCSI K HAYIHOMY M3YYCHHUIO IPUPOJIBI, PA3BUTHE HX WHTEIUICKTYaJIbHBIX H TBOPUECKUX

CIIOCOOHOCTEN;
® pa3BHUTHE NPEACTABICHUN O HAYYHOM METOJIe MMO3HAHHUS U (JOPMHUPOBAHUE HCCIIEIOBATEIILCKOTO OTHOMICHHUS K OKPYKAIOIIUM SIBICHUSIM;



e (opmHupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yueHUs: OCHOB CTPOCHHS MaTepuu U (PyHIaMEeHTaIbHBIX 3aKOHOB (PU3UKU;
e (opMUpOBaHHE YMEHUI OOBSICHSITDH SBJICHUS C UCIIOJIB30BaHUEM (PU3NUECKUX 3HAHUN M HAyYHBIX JOKA3aTEIbCTB;
e (opMUpOBaHHE NPEACTABICHUN O POIX (PUUKHU ISl pa3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.
JlocTuxkeHue 3Tux Leseil obecrneynBaeTcs peleHueM CIeAYIONUX 3a7a4 B IpoLiecce U3yueHus Kypca (pU3uku Ha ypoBHE CPEAHETO 0OILEro
o0pa3oBaHMS:
e [pUOOpETeHHE CHCTEMbI 3HAHHI 00 00X (PU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSAX, BKIIIOYAs MEXaHUKY, MOJIEKYISIPHYIO
(buU3HKYy, 2IEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY U AJIIEMEHTHI aCTPO(DU3HKY;
e (opmupoBaHHE YMEHUN NPUMEHSTH TEOPETUUYECKHE 3HAHUS 1 OObACHEHUS (U3MUECKUX SIBJICHHM B MPUPOJAE U AN HPHUHITUS
MPAKTUYECKUX PEIICHUI B TIOBCEIHEBHOM KU3HU;
® OCBOCHHE CIIOCOOOB PEIICHUS PA3INYHBIX 33]a4 C SIBHO 33JJaHHON (PU3UYECKON MOJENbI0, 3a71a4, MOAPA3yMEBAIOLINX CAMOCTOSITENIEHOE
co3nanue (PU3NYECKON MOJEIH, aIeKBATHOW YCIOBHSAM 3aJ1auH;
e [oHUMaHHE (UBNYECKUX OCHOB U TMPUHIUIOB JCUCTBUS TEXHUYECKHX YCTPOICTB M TEXHOJOTHMYECKHUX IMPOIECCOB, MX BIUSHUS Ha
OKPY>KaIOILYIO CPENY;
® OBJAJICHHE METOJAaMHU CaMOCTOSITENIbHOTO IUIAHUPOBAHUS M TPOBeIEHUs (DU3HUECKUX HKCIEPUMEHTOB, aHAU3a U HHTEPIPETAINH
nHGOpMAIINHY, ONIPEIETICHHS TOCTOBEPHOCTH MOJIYYSHHOTO PEe3yIbTaTa;
® CO3/IaHUe YCIIOBHM ISl pa3BUTHUSI YMEHHH MTPOSKTHO-MCCIIEIOBATEIHCKON, TBOPYECKON IEATEIHHOCTH.
Ha u3yuenune ¢usuku (0a30BbIif ypoBEeHb) Ha YPOBHE cpesiHero oouiero oopasosanust orsoautcs 136 yacos: B 10 knacce — 68 yacos (2 yaca
B Hezlento), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipeiaraemselii B mporpamme 1o (usuke nepedeHsb Ja00paTOPHbIX M MPAKTUYECKUX paboT SBISETCS PEKOMEHJOBAHHBIM, YUUTENb JeIaeT
BBIOOD MpOBeIeHNUs 1a00PaTOPHBIX PA0OT U OMBITOB € YUETOM MHAUBUAYATbHBIX OCOOEHHOCTENW 00yUaroIUXCsl.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®u3znka u MeTObI HAYYHOT0 O3HAHMS

®usuka — Hayka o npupone. Hayunsle MeTOAbl MO3HAHUA OKpYXarowmwero mupa. Poiap dKcliepuMeHTa M TEOpUM B IIpoLecce NMO3HAHUSA
IPUPOJBL. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (GU3NUECKUX SBIEHUN U mpoueccoB. Hayunble rumores3bl. du3nueckue 3aKOHbI U TEOPUU. I'paHUIBI TPUMEHUMOCTH
¢bu3nyeckux 3aKoHOB. [IpUHIUT COOTBETCTBHUS.

Ponb 1 MecTo pu3uku B popMUPOBaHUN COBPEMEHHOM HayYHOU KapTUHBI MUpPa, B IPAKTUYECKON JESITEIbHOCTH JTIOACH.

Jlemoncmpayuu

Amnainorosble U HU(PPOBbIE U3MEPUTEIbHbIEC TPUOOPHI, KOMIIBIOTEPHbBIC TATUUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe nBmkeHne. OTHOCHTEITFHOCTh MEXaHHUECKOTO IBIKeHUs. Cuctema oTcuéra. TpaekTopus.

[Tepemerienue, cKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepuaibHOW TOUKH, UX MPOEKIIMH Ha OCH CUCTEMBI
koopauHaT. CrokeHre IepeMeIIeHH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MNPSMOJIMHEHHOE BIKeHHE. ['paduku 3aBUCHMOCTH KOOPJHWHAT, CKOPOCTH, YCKOPCHHS, MYyTH W
MepEeMEeIICHUS MAaTePUATBHON TOYKH OT BPEMCHH.

CBoboaHoe najzeHue. Y ckopeHrne cBOOOTHOTO MaIeHusl.

KpuBonuneiinoe neuxenue. J[BrkeHne MaTepralbHON TOUKH MO OKPYKHOCTH C TMTOCTOSTHHOM MO MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTbD,
TuHEeHas ckopocTh. [lepron n gacroTa odpanienus. L{eHTpocTpeMuTebHOE YCKOPCHHE.

TexHUYECKUE YCTPONCTBA M MPAKTUISCKOE TPUMEHEHHE: CITUIOMETD, TBMKCHHIE CHAPSIIOB, IICITHBIC K PEMEHHBIE TIepe/Iavn.

Jlemoncmpayuu

Monens cucTeMbl 0TCUETa, MILTFOCTPAIls KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKEHUS.

[IpeoOpazoBaHue ABMKCHHM C UCTIOIB30BAHUEM IPOCTHIX MEXaHHU3MOB.

[Tagenwe Ten B BO3IyXe U B Pa3peKESHHOM ITPOCTPAHCTBE.

Habmroienue aBrkeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHSI.



HanpaBiieHue ckopocTH Mpy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne HepaBHOMEPHOTO JBUKECHMS C LIEIbIO ONPENEICHUS MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLICHMSI MEXKIY IYTSIMHM, NPONACHHBIMM TEJIOM 3a IIOCICIOBATEIIBHBIC PABHBIE IIPOMEXYTKH BpPEMEHU IIPH
PaBHOYCKOPEHHOM JIBH)KEHUU C HAYaJIbHOM CKOPOCTHIO, pAaBHOM HYIIIO.

N3yuenue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

W3yuenue nBU>XKEHUS Teja, OpPOLICHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anmunes. Ilepssiii 3akoH HeroToHa. MHepuuanbHbele CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepmno3uinuu cui. Bropoi 3akon HeroToHa mjis MarepuanbHOM TOuku. Tpetuit 3akoH HproTtona mis
MaTEpUaIbHBIX TOYEK.

3aKoH BceMupHOro TaroreHus. Cuna Tsoxectu. Ilepsas kocMuyeckas CKOpOCTb.

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

Tpenue. Bunpl Tpenus (nmokosi, ckonpxkeHust, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuia TpeHUs CKOJIBXEHUS U CHJIa TPEHUSI TOKOS.
Koadduunent tpenns. Cuiia cCOnpoTHBIEHHS TPU JBMXKEHUH TeNa B )KUIKOCTH WITH rase.

[TocTynaTensHOE U BpallaTesIbHOE ABMKEHHE a0COIIOTHO TBEPJIOTO TEa.

MOoOMEHT cuiibl OTHOCUTEIBHO OCH BpateHus. [1neuo cumbl. YciioBust paBHOBECHs TBEPIOTO Tea.

TexHuueckue ycTpoiicTBa 1 MPaKTUYECKOE IPUMEHEHUE: MTOAIINITHUKY, IBUKEHNUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBNeHME NHEPLMH.

CpaBHeHHE Macc B3aMMOJICHCTBYIONINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Crnosxenue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

N3ydenue neuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIIKMX B TIPYKHHE U PE3MHOBOM 00pasIle, OT ux jaedopmarnum.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonsl coxpanenusn 6 Mexanuke

Nmnynbc MaTepuanbHON TOYKH (Teja), CUCTEMbl MaTepHANbHBIX TOYEK. VIMITynbCc CHIIBI M U3MEHEHHE UMITYJIbCa Tella. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE JIBUIKEHHE.

PaGora cuibl. MOIIIHOCTE CHITBI.

Kunernueckas sHeprusi MaTepuaibHOM TOUkH. Teopema 00 U3MEHEHUN KHHETUYECKOM SHEPTUH.

[TorenumansHas sHeprus. l[loTeHimanbHas SHeprus ymnpyro AaedopMUPOBaHHON mpyxkuHbL. [loTeHIManbHAs HSHEPrus Teiaa BOIHU3U
MTOBEPXHOCTU 3€MJIU.

[ToTeHnManbHBIC U HEMTOTCHIMAIbHBIC CHIIBI. CBsI3b PAa0OTH HEMOTCHIIMAIBHBIX CHJI C U3MCHCHUEM MEXaHWYCCKOW YHEPTHUH CUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHU4ecKue yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHHUE: BOAOMET, KOIIEP, MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMKEHUE.

[lepexon moTeHIMAIbLHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3ydenne abCOMOTHO HEYNIPYTOTo yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUITBI C U3BMEHEHHEM MEXaHWYEeCKOW YHEPTUH Tella Ha IPUMEpPe PACTSIKEHHUS Pe3HHOBOTO JKIyTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOAUHAMHUKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKOW TEOPHH M UX ONBITHOE 000cHOBaHUe. bpoyHoBckoe aBmxkenue. Auddysus. Xapakrep
JBUKCHUSI M B3aMO/ICHCTBUS YaCTHI] BellecTBa. Moenu CTPOCHHUS Ta30B, KUIKOCTEH U TBEPIBIX Tel U 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojener. Macca u pazmepsl mosiekyi. KonnuectBo BemectBa. [loctostnHas ABoraapo.

TenmoBoe paBHOBecue. Temneparypa u e€ namepenue. lllkana remneparyp Llenbcus.

Monens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KUHETHUECKON TEOPUHU HJCAIbHOTO Ta3a. AOCONIOTHAsI TemrepaTypa Kak
Mepa CpeaHell KUHETHYECKON SHEpruM TEeIUIOBOro ABMXKeHus uactull rasza. lllkxama temmnepatyp KenbBuHa. 'a30Bble 3aKOHBI. YpaBHEHHE



MenneneeBa—Knaneiipona. 3akon [ampToHa. M3omporecchl B HAEaIbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
MPEJCTaBICHUE U30MPOLIECCOB: H30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OmnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOSHHUE BellecTBa, PoTorpaduu MOJIEKYJ OPraHUuYeCKUX COeTMHEHHH.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JIBUXKEHUS.

Mopnaens onbita [lTepHa.

OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, WUTIOCTpUPYIOLIas IPUPOY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnbITHl, MIUTIOCTPUPYIOLIE YPAaBHEHUE COCTOSIHUS UI€AIBHOTO ra3a, H30IpOLIECCHl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenre Macchl BO3/yXa B KJIaCCHOM KOMHATe HAa OCHOBE U3MEpEHUN 00bEMa KOMHATHI, JaBICHUS U TEMIIEPATyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETpaMU COCTOSTHUS pa3peKeHHOro rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuyeckas cuctemMa. BHyTpeHHss SHEprusi TepMOJMHAMUYECKONH CHUCTEMBI U CIIOCOObI €€ u3MeHeHus. KomuuecTBo TerioTsl U
pabota. BHyTpeHHSsl SHEprusi 0JJHOATOMHOTO HJEAbHOrO Ta3a. Bujabl Teronepenadyu: TEIIONPOBOIHOCTh, KOHBEKIINS, U3JTydyeHue. Y ieiabHast
TEII0EMKOCTH BeliecTBa. KolnyecTBo TEIIOThI MTPpH TeIIonepeiaye.

[Tonarue 06 aagmabatHoM mpouecce. IlepBblif 3akoH TepmoanHamuku. [IpruMeHeHHe mMepBOro 3akoHa TEPMOJUHAMUKHM K H30IPOLECCAM.
I'paduueckas uHTEprpeTays padboThl rasa.

Bropoii 3akon TepmoannamMuki. HeobpaTuMoCTh IPO1IeCCOB B MPUPO/IE.

TennoBele MamuHbl. [IpuHIMIBL IEHCTBUS TEIUIOBBIX MalnH. [IpeobpazoBaHus sHEpruM B TEIUIOBLIX MaminHax. Koadduument nonesHoro
neiicTBus TerioBoi MamuHel. Lukin KapHo u ero koa¢¢uimeHt noiae3Horo 1eicTBrus. IK0IOrndeckie mpodaeMbl TEIII0IHEPT eTHKH.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: IBUTATENIb BHYTPEHHETO CrOpaHusl, ObITOBON XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEHN SHEPTUH Teja IPH COBEPIIEHUH pabOThI: BbUIET MPOOKH U3 OYTHIIKU MOJT IEUCTBUEM CKATOTO BO3/AyXa, HarpeBaHUE
a¢upa B TaTyHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPALIHS).

V3MeHeHne BHYTpEeHHEH dHEprun (TeMIiepaTypsl) Teja Mpu Terionepeaaye.

OmnbIT 0 agnabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNs BHYTPEHHETO CTOPaHusl, PEaKTUBHOIO JIBUTATEIIS.



Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazoswvie nepexoonvt

[TapooOpazoBanue u kougeHcauus. Mcnapenue u kunenue. AOCONIOTHAsE W OTHOCHTENbHAs BJIAXXHOCTb BO3ayxa. HachlleHHBIN map.
VY aenbHas TETUIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPHI KUTICHUS OT JaBJICHUS.

Teépmoe teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOUCTB KpUCTAIIOB. JKuakue kpuctamisl. CoOBpeMEeHHBIC MaTePHAIIBI.
[1naBnenue u KpuctauM3anus. Y aenbHas TeroTa miasienus. CyonuManus.

YpaBHeHHe TEIIOBOro OanaHca.

TexHu4eckue ycTpoicTBa U MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP U IMICUXPOMETP, KAIOPUMETP, TEXHOJIOTHH TOJYYEHUSI COBPEMEHHBIX
MaTepuajioB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habmroienne HarpeBaHus ¥ MIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTAIIOB.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3mepenue OTHOCUTETBHON BIaXKHOCTH BO3/1yXa.

Pa3neu 4. DinekTpoamHaMuKa
Tema 1. dnexkmpocmamuxa

OnexTpuzanus Tea. DIEeKTpUUecKuil 3apsan. /IBa BuAa ayeKTpudecKuX 3apsaoB. [IpoBOIHMKM, JUANEKTPUKU U MOJYIPOBOJHUKHU. 3aKOH
COXPAHEHHUS JIEKTPUYECKOTO 3apAa.

Bsaumopeiictsue 3apan0B. 3akoH Kynona. Todeunslii anekTpuyeckuil 3apaa. DnekTpudeckoe nose. Hanpsok€HHOCTh 37E€KTPUUECKOTO MOJIS.
[IpuHIUI CyNEPIIO3UIIUH DIIEKTPUUECKUX TOosIeH. JIMHUN HAIPSAKEHHOCTH DJIEKTPUYECKOTO TTOJISL.

Pa6ora cun anekrpocrarnyeckoro noss. Ilorenuunan. Paznocts notennuanos. [IpoBOgHUKN M TUAIEKTPUKU B 3JIEKTPOCTATUYECKOM TIOJIE.
JlnsnekTpudeckass IpOHULAEMOCTb.

3J'ICKTpOéMKOCTB. KOHI[GHC&TOp. SJICKTpOéMKOCTL IJIOCKOI'O KOHJACHCATOPA. 9Hepr1/151 3apAKCHHOT'O KOHACHCATOPA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: DJIEKTPOCKOI, DJIEKTPOMETp, JJIEKTPOCTATHUYECKas 3aliuTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KOMMPOBAJIBHBIN anmnapar, CTpYWHbIN IPUHTED.



Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIT ACUCTBUSA IIEKTPOMETPA.

B3anMopeiicTBrue Ha’IEKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE MO0JIE 3apSKEHHBIX TEll.

IIpoBOIHMKY B 3IEKTPOCTATHYECKOM II0JIE.

DnexTpocTaTHuecKas 3aluTa.

JIMBIIEKTPUKHU B 3JEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAM IUIACTUH, PACCTOSHUS MEXIY HUMU M JIUJIEKTPUYECKOU
IIPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTPUYECKHUM TOK. Y CIOBUS CYIIECTBOBAHMS dIEKTpUuecKoro Toka. Mcrounuku toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon Oma aJ1g y4acTka Henu.

ONEKTPUUYECKOE CONPOTUBJICHHUE. Y IEIbHOE CONPOTHUBIIEHME BellecTBa. llocnenoBaTenbHOE, NMapallIeIbHOE, CMELIAHHOE COEAMHEHUE
MIPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MOmHOCT AIEKTPHUUECKOTO TOKA.

DNEeKTPOABMKYILAs CHJIa U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHMKA TOKa. 3akoH OMa aJs MOJHOM (3aMKHYTOW) JEKTPUYECKOH IeTu.
KopoTkoe 3aMbIkaHue.

DneKTpOHHas IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCHMOCTh COIIPOTUBIICHUSI METAJIIOB OT TemrepaTypbl. CBEpXIPOBOAUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W TNpPUMECHash MPOBOAMMOCTb NOIYHNpoBoAHMKOB. CBoiicTBa p—N-mepexoxa. IlomympoBogHHKOBBIE
pUOOPBHI.

DNEKTPUUYECKUH TOK B paCTBOPAX M pacilaBax JIEKTPOIUTOB. DIEKTPOIUTUYECKAS JUCCOLHALIMSL. DIEKTPOIIU3.

DneKTprYecKnil TOK B ra3ax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3pan. Monnus. [lnasma.

TexHu4eckue yCcTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJIBTMETP, PEOCTAT, UCTOYHUKH TOKA, JIEKTPOHArpeBaTENIbHbIC
npuOOpBl,  BJIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP CONPOTHUBICHHS, BaKyyMHBIH JAHOJA, TEPMHCTOPHl U  (OTOPE3UCTOPHI,
MOJIYIIPOBOJTHUKOBBIN TNO/1, TAJIbBAaHUKA.

Jlemoncmpayuu



W3mepenue cuibl TOKa U HAMIPSIKEHMUSL.

3aBUCUMOCTb COIPOTUBIIEHUS UJIMHAPUYECKUX ITPOBOJHUKOB OT JJIMHBI, IUIOIIAIU IIONIEPEUYHOT0 CEUEHUS U MaTepHuaa.

CMeriaHHOE COeIMHEHHE TPOBOIHUKOB.

[IpsiMoe n3MepeHue >IeKTpoABHKYIIEeH cuilbl. KOpoTkoe 3aMblkaHUE raJlbBAaHUYECKOT0 JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa v IpOBOJIUMOCTb BO3IyXa.

OHOCTOPOHHSAS IPOBOIUMOCTb JUOJIA.

YVuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenne cMEIaHHOrO COEAMHEHUS PE3UCTOPOB.

W3mepeHue 31eKTpoIBUKYIIEH CUIIbl ICTOYHUKA TOKA U €T0 BHYTPEHHET0 COPOTHUBIICHMS.

Habmtonenue snextpoinusa.

Me:xnpeamerHble CBSI3U

Nzyuenne kypca ¢puszuku 6a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISIETCS C yYETOM COJIEPIKATEIBHBIX MEKITPEIMETHBIX CBSI3EH C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu U TEXHOJIOTHH.

Mescnpeomemuvie nonamus, CBSI3aHHbIE C M3yYE€HHEM METOJ0OB HAyYHOTO IO3HAHUS: SIBIEHUE, HAy4YHbIH (akT, rumotesa, (usnyeckas
BEJIMYMHA, 3aKOH, TEOPHs, HAOIIOIEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMBbl YpaBHEHUM, TnHelHas QyHKIus, napadoia, runepbosa, ux rpaguKu U CBOMCTBA, TPUTOHOMETPUUYECKUE
(GYHKLIMU: CHHYC, KOCUHYC, TaHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M MX HPOEKIMM HAa OCH KOOPJIUHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexannyeckoe ABI)KEHHE B KUBOHM mpupone, nuddysus, ocMoc, TEMI000MEH KHUBBIX OPraHM3MOB (BHU[bI TeIUIONEpeaayH,
TEIJIOBOE PAaBHOBECHE), AIEKTPUUECKHUE SIBICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAsI Macca, TEIIOBBIE CBOMCTBA TBEPIBIX TEll,
KHUJIKOCTEH U ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs TUCCOLMALNS, TaJIbBAaHUKA.

l'eoepaghus: BI1a)XHOCTH BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE ABMKEHUN C MCIOJIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHHKE, MOALIUITHUKY, UCIIOJIb30BaHNE 3aKOHA
COXpaHEHHUs UMITyJIbca B TEXHHUKE (pakeTa, BOJAOMET U JApYyrue), IBUraTellb BHYTPEHHEr0 CropaHus, mapoBas TypOuHa, OBITOBON XOJIOAUIBHUK,
KOHIUIMOHEDP, TEXHOJIOIMH MOJIYYEHHs] COBPEMEHHBIX MAaTEpUajoB, B TOM 4YMCIE HAHOMATEPHAIOB, 1 HAHOTEXHOJOIMH, SJIEKTPOCTATHUYECKAs
3alUTa, 3a3€MIJIEHUE DJIEKTPONPHUOOPOB, KCEPOKC, CTPYHWHBIM MPHUHTEP, AJIEKTpOHArpeBaTelbHbIe MPHOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajibBaHuKa.



11 KJIACC

Pa3znen 4. diiekTpoanHamMuka

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3anmoneicTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe mnosie. BekTtop wmarHuTHOW wuHAYKUMH. [IpuHUmMN
CyNEPHO3ULIMU MarHUTHBIX MOJEH. JIMHUM MarHUTHON MHAYKUMK. KapTuHa TMHUIT MarHUTHOW WHAYKIIMU T0JIS TOCTOSSHHBIX MarHUTOB.

MarnuTHOe mojie TPOBOJHUKA ¢ TOKOM. KapTWHa JMHUN MHAYKUMM MarHUTHOTO MOJIA JJIMHHOTO HPSIMOTO MPOBOAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O IMPOBOJAHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmonelicTtBue NpoBOJHUKOB C TOKOM.

Cuinia Amriepa, €€ MOIyJIb M HalpaBJICHUE.

Cuna JlopeHnua, e€ Monynb U HanpasiieHUeE. [[BuxkeHNe 3apsyKEHHOW YacTULIbI B OJJHOPOIHOM MarHUTHOM nojie. Pabota cuibl JlopeHua.

SBneHue -HNEKTPOMArHUTHOM UWHAYKIMU. [lOoTOK BekTOopa MarHUTHOM MHAYKUMHM. OJEKTPOABUKYILAS CHJIA WHAYKUHH. 3aKOH
3JIEKTPOMArHUTHOM MHAYKIuU Papajes.

BuxpeBoe anexTpudeckoe Mmoje. DIEKTPOIABIDKYINAs Cujia HHAYKIMH B IPOBOJHHUKE, JBIDKYIIEMCS MOCTYIATEIbHO B OJHOPOJIHOM
MarHuTHOM IIOJIC.

IIpasuio JleHua.

NHIyKTUBHOCTD. SIBI€HNE CAMOUHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MAarHUTHOTO TOJISl KATYIIIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHM4eckue yCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: MOCTOSHHBIE MArHUTBI, SJIEKTPOMArHUTHI, 3JEKTPOJBHUIATENb, YCKOPUTEIN
3JIEMEHTapHBIX YACTHUILI, UHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MTyYKa MarHUTHBIM TOJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO MOJISI.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

JerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue NeKTPOMArHUTHON UHAYKIIUH.

[IpaBuio JleHna.



3aBUCUMOCTBD JIEKTPOJBUKYILEH CUIIbI UHIYKIMU OT CKOPOCTH U3MEHEHHSI MarHUTHOI'O IIOTOKA.
SIBneHue cCaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHre MarHUTHOIO NOJISl KaTYIIKH C TOKOM.

HccenenoBanue necTBUSA IOCTOSSHHOIO MAarHATa HAa PAMKY C TOKOM.

HccnenoBanue sABiIeHUs 3JI€KTPOMArHUTHOM MHIYKIUU.

Pazpean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaAcHUMHbIE KONEOAHUA

Konebarenpnas cucrema. CBoOoaHble MexaHndeckue Konebanusi. ['apmonmdeckme konebanus. Ilepmox, vactora, amrumatyga u ¢asza
koneOanuil. [lpyxuHHBIH MadgTHUK. MareMaTudeckuil MasTHUK. YpaBHEHUE TapMOHMUYECKHUX Kosebanuil. I[lpeBpalieHue sHepruum Impu
rapMOHUYECKUX KOJIeOaHUsX.

Konebarenbublii koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJEOaHUs B UACAITBHOM KOJEOAaTeIbHOM KOHTYpe. AHAJIOTHS MEXAY
MEXaHUYECKUMH U 3JIEKTPOMarHUTHbIMU Kosiebanusimu. @opmyina ToMcoHa. 3aKOH COXpaHEHUs SHEPTUU B UJEAIBHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarouux KosneOaHusX. BolHyKIeHHbIe MexaHndyeckue kosiebanus. PesoHaHc. BbIHYX/I€HHBIE AJIE€KTPOMAarHUTHBIE
KoJie0aHus.

IlepemenHnsbIit TOK. CHHYCOUIAIbHBIN IEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOI0 TOKA. AMIUIMTYIHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA
1 HapsKEHUS.

Tpanchopmarop. IlpousBonacTBo, mepepaya U NOTPEOJEHUE DIIEKTPUUECKOM HHEPruu. OKOJIOTMYECKHE PHUCKUM MpHU TPOU3BOJCTBE
NEeKTpodHeprun. KylnbTypa NCIOIb30BaHUs MIEKTPOIHEPTUH B ITOBCETHEBHOM JKU3HH.

TexHnuyeckue ycTpoicTBa U MPAKTUIECKOE IPUMEHEHNE: MIEKTPUYECKUI 3BOHOK, TEHEPATOp MEPEMEHHOTO TOKA, JIMHUU JIEKTpoIepe1ad.

Jlemoncmpayuu

UccnenoBanue napameTpoB KosiebaTeNbHOM cucTeMbl (IPY>KUHHBIN WIIM MaTeMaTUYECKUN MasiTHUK).

Habmronenue 3aTyxaronmx Koaebanuii.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJIEOAHUH.

HaGmronenue pesonanca.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcuusutorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HATIPSKEHUSI OT BPEMEHH ) JJIs 2JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Pe3oHaHc npu nocnenoBaTenbHOM COEAUHEHUH PE3UCTOPA, KaTYIIKH MHAYKTUBHOCTH M KOHJEHCATOPA.

Monenb TUHUY 3JIEKTPOIEepeIadH.



Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPUOA MAJIBIX KOJICOAHMIA Tpy3a HA HUTU OT JUTMHBI HUTHU U MacChl Tpy3a.

HccnenoBanue nepeMeHHOTO TOKa B MU U3 MTOCIIEI0OBATEILHO COSTUHEHHBIX KOHICHCATOPA, KaTyIIKH U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE B0JIHbL

Mexanuyeckue BOJIHBI, yciioBUs pacnpocTpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHus M JUIMHA BOJHBL [lomepeunbie W mpoaoibHbIE

BoJIHBL. HTEpdepeHnrs u nuppakuus MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [' pomMkocTs 3Byka. Beicota Tona. TemOp 3ByKa.
DEeKTpOMarHUTHbIE BOJHBI. Y CIIOBUS M3JIy4EHMsI SJIEKTPOMArHuTHBIX BOJIH. B3aumuas opuenranus BekropoB E, B, V B anekrpoMaruutHoi

BousiHE. CBOMCTBA DIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, IPEIOMIICHHE, oJsipu3anus, audpaxus, narepdepenius. CKopocTh IEKTPOMarHUTHBIX

BOJIH.

[Ikana 351eKTpOMarHUTHHIX BOJIH. [IpMMeHeHe 2J1eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLIMIBI paAMOCBA3U U TeNeBUeHUS. Paanonokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuueckne yCTpOfICTBa U TPAKTUUCCKOC IMPUMCHCHHUC: MY3BIKAJIbHBIC HHCTPYMCHTBI, YJIbLTPAa3BYKOBAasA AWMAIHOCTUKA B TCXHUKC U

MeIULMHE, pajgap, paAUONpUEMHHUK, TEIEBU30p, aHTeHHA, TeneoH, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0IbHBIX BOJIH.

Konebmtonieecs Te10 kak MICTOYHUK 3BYKa.

Habntonenue oTpaxeHus U MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 Jupakiiud MEXaHHYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYIOM U 9acTOTOM KOJeOaHMiA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXKeHHUE, PeIOMIICHHUE, MOIIpU3aIus, AudpaKius, uHTephepeHIus.

Tema 3. Onmuxa

I'eomeTrprueckas onrtuka. [IpsmonuHeiiHOe pacnipocTpaHEHHE CBETA B OJJHOPOAHOM cpefe. JIyu cBeTa. TouedHblil HCTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHui B TIIIOCKOM 3€pKaje.

[Ipenomiienue cBeTa. 3aKOoHbI MpeoMIIeHHs cBeTa. AOCONIIOTHBIN MoKa3arens npeiaomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii

YI'oJI ITOJIHOTO BHYTPCHHETO OTPAKCHU.

Hucniepcus ceera. ClioxxHbIH coctaB Oenoro cera. L{Ber.



CoOuparomue M pacceuBarolye JIMH3bl. ToHKasg JuH3a. QOKYCHOE pacCTOSHHME U ONTHYEcKas cuiaa TOHKOM jMH3bL. IlocTpoenue
M300pakeHi B COOMPAIONINX U pacCeuBaroInX JrH3ax. @opMysa TOHKOH JIMH3BL. Y BEJIWYCHUE, TaBAEMOE JTMH30M.

IIpenensl MPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBast ontuka. MuHrepdepenuuss cera. KorepeHTHble HCTOYHMKH. YCJIOBUS HaOMIOJEHHS MAaKCUMyMOB W MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxius ceera. AudpakiuonHas pemérka. Y cioBre HaOMOJeHUS ITTaBHBIX MAaKCUMYMOB IIPH HaJIeHUH MOHOXPOMAaTHYECKOT0 CBETa Ha
IU(PPAKLUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoHCTBa M NPaKTUYECKOE NMPUMEHEHHE: OYKH, JIyna, (oToammapar, MPOCKIMOHHBIM ammapar, MHKPOCKOI, TeJIeCKOTl,
BOJIOKOHHASI ONITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpsiMmosinHeitHOe pacnpocTpaHeHHe, OTPAKEHHUE U NpesloMiieHue cBeta. OnTudyeckue npuoopsl.

[TonHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBONCTB N300paxeHU B TMH3AX.

Monenn MUKpOCKOIa, TENECKOIIA.

Habmtonenue narepdepeHnnn caera.

Hab6mronenue qudpakiuuu cera.

HabGmronenue qucnepcuu certa.

IlosydyeHne ciekTpa ¢ IOMOIIBIO PU3MBI.

[Tonmy4yeHue ciekTpa ¢ HOMOIIBIO AU(DPAKIIMOHHON PEIIETKY.

Habuntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaresns IpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB N300payKeHUA B JIMH3AX.

Habmtonenue nucnepcuu cBeta.

Pa3znen 6. OcHOBBI crieMAJIbHONM TEOPUH OTHOCUTEJIBHOCTH
I'paHuipl NPpUMEHMMOCTH KJIACCMYECKOM MexaHukH. [locTymarsl cnenuanbHON TEOPUM OTHOCHTEIBHOCTU: WHBAPUAHTHOCTb MOJIYJIS
CKOPOCTH CBETa B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DNHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHE BPEMEHU U COKPALIEHUE JITUHBI.



DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.
CBs13bp Macchl C 3HEPIUel U UMITYJILCOM PEISTUBUCTCKOMN YaCTUIbl. DHEPrus MOKOSL.

Pasznea 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonsl. opmyna [Inanka cBsi3u sHeprun (HOTOHA € €ro YacTOTON. DHEPrusl U UMIYJIbC (HOTOHA.

OtkpseiTue u uccnenpoBanue porodddekra. Onwitel A. I'. CtoneroBa. 3akoHbl Gorodddekra. YpaBHeHHe DUHIITEHHA 1S PoTodPdeKTa.
«Kpacnas rpanumna» dpotodrddekra.

JaBnenue cBera. Onbwithl [1. H. JIeOenena.

XHWMHMYECKOE ICHCTBHE CBETA.

TexHuueckue ycTpoicTBa U MPaKTUYECKOEe MPUMEHEHHE: (POTOdIeMeHT, (OTOIATIMK, COTHEYHAs OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03¢heKT Ha ycTaHOBKE € IIMHKOBOM MJIaCTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

Cseroauos.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccessHuto o -yactuil. Ilnanerapnas monens aroma. Iloctynarel bopa. M3nydyenue u
MorJIoueHNe (POTOHOB MPU MEPEXO/IE€ ATOMA C OJJTHOTO YPOBHS SHEPruH Ha Jpyroi. Buasl cnektpoB. CriekTp ypoOBHEN SHEPrUHM aToMa BOJOPO/aA.

BonnoBele cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Jyaan3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUCHHE.

TexHnueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHNE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmtoienue nuHeRYaThIX ClIEKTPOB U3JIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe a0po



DKCIEepUMEHTBHI, I0Ka3bIBAIOIINE CIOXKHOCTh CTpoeHus sapa. OTkpeiTue pagunoakTuBHOCTH. OnbIThl Pesepdopaa mo onpeneneHuio cocrtaBa
panuoakTuBHOTO M3ny4deHus. CBoiicTBa anbda-, 6eta-, raMMa-u3iIydeHus. BiausiHue paguoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.

OTtkpeITHE IPOTOHA M HeWTpoHA. HykimonHas moaens siapa I eizenoepra—Banenko. 3apsn sapa. MaccoBoe unciio sapa. M3oTorsbl.

Anbda-pacnag. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacraj. ['aMma-u3nydenre. 3aK0H paIiOaKTUBHOTO pacIiajia.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Macch sapa.

SAnepusle peakuuu. JlesieHre U CUHTE3 SAEP.

Snepusiii peakrop. Tepmosiaepublii cuHTe3. [IpobremMbl M MEPCHEKTUBHI SACPHON HIHEPreTUKH. OJKOJIOTMUECKHUE AaCHeKThl sIepHON
SHEPrEeTHKHU.

OnemeHTapHble YacTUlibl. OTKPHITHE TO3UTPOHA.

MeTob1 HaOMIOICHHUS U PETUCTPAIIUH SJIE€MEHTAPHBIX YacTHII.

OdyHaamMeHTanbHbIe B3auMOoieiicTBUs. EqUHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOE MPUMEHEHUE: JO3UMETp, kKamepa Bunbcona, siiepHblil peaktop, aToMHasi 6oMoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTHI ACTPOHOMMM U ACTPOPU3UKHU

Dtanbl pa3BUTHs acTpoHOMHH. [IpUKIaHOE U MUPOBO33PEHYECKOE 3HAYECHNUE ACTPOHOMHUMU.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/1bl, IIIAHETHI, X BUIMMOE ABH)KCHHUE.

ConHeyHas cucTeMa.

Comnnne. Conneunast akTuBHOCTh. Victounuk aHeprun ConHila u 3BE311. 3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTHKU. J(MarpamMmma «CeKTpaibHBIHA
KJIacC — CBETHUMOCTBY». 3BE3/BI TIIABHOM ITOCIIEA0BATEIIFHOCTHA. 3aBUCHMOCTh «Macca — CBETHMOCTB» IS 3BE3] TJIaBHOM IOCJICIOBATCILHOCTH.
Buyrtpennee ctpoenue 38€31. COBpeMEHHbIE TPEACTABICHUS O MPOUCXO0KACHUH U 3BOJoLMK COJIHLA U 3BE3/T. DTallbl )KU3HU 3BE3/I.

Mnineunsiii [TyTe — Hama [Manaktuka. [lonoxxenue u npmxenue Connna B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBa3apsl. U€pHblie
TBIPHI B SIAPAX TAIaKTHK.

Bcenennas. Pacummpenue Beenennoit. 3akon Xa66:ma. Paz0eranue ranaktuk. Teopust bonbioro B3psiBa. PennkroBoe usnyuenue.

MacutaGHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus



Habnronenuns HeBOOPYKEHHBIM T1a30M C CIIOJIb30BAaHMEM KOMITbIOTEPHBIX MPHUIIOKEHHH JJIS OTIPE/ICICHUS TTOJI0KEHUS HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBIE c03Be3/11sl CEBEPHOT0 MOIyLIapus U sIPKUE 3BE3IBI.

Hab6monenus B reneckon Jlynsl, uraner, Maewnoro [lyru.

Oo6o0maronee NoBTOpeHne

Poub pm3uKM 1 aCTPOHOMUY B 9KOHOMUYECKOM, TEXHOJIOTUIECKON, COITUATBHON U 3TUYECKOM chepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO
(¢U3MKKN ¥ aCTPOHOMHMH B COBPEMEHHOH HAy4YHOH KapTHHE MHpa, poyib (PU3UYECKON Teopuu B (HOPMUPOBAHHH MPEACTABICHUN O (pu3nyecKoit
KapTUHE MHUpPa, MECTO (PU3NYECKON KapTUHBI MUPA B OOIIEM STy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEICTABICHUN O IPUPOJE.

MexnpeamMeTHbIe CBSI3H

Nzyuenune xypca pusuxu 6a30Boro ypoBHs B 11 Kiacce OCymIeCcTBISETCS ¢ yU€TOM COJEPKATEIbHBIX MEKIPEIMETHBIX CBS3€H C KypcaMu
MaTeMaTUKHu, OMOJIOTUH, XUMHUH, TeOrpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBA3aHHBIE C U3yUYEHHEM METOJOB HAYYHOI'O IMO3HAHUS: SBIIEHUE, HAY4HBIN (akT, Tumnotesa, (pusmdeckas
BEJIMYMHA, 3aKOH, TeOpHUs, HAOII0IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuka: pelieHHE CHCTEMBbl YpPaBHEHUH, TPUTOHOMETpUYECKHE (QYHKIUHU: CHHYC, KOCHHYC, TAaHTEHC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHI M MX MPOCKIWU HAa OCH KOOPIUHAT, CJIOXKEHHE BEKTOPOB, IPOM3BOJHBIC JIEMEHTAPHBIX (YHKIUH,
MPU3HAKU TT0JI00US TPEYTOJIBHUKOB, OMPEeICHNE TUIOMIAIN TUIOCKUX QUTyp U 00BhEMa Te.

buonocus: s>nextpuyueckue SIBICHUS B KHUBOW MPUPOE, KoleOaTenbHbIE NBIKEHUS B JKUBOW MpPHUPOJE, ONTHYECKUE SIBJICHUS B YKUBOM
MIpUPOJIE, ACUCTBUE palUallui HA KUBbIE OPraHNU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTAJUINYECKasi CTPYKTypa TBEPABIX T€J, MEXaHU3MbI 00Pa30BaHUS KPUCTANINYECKOW PEMIETKH,
CHEKTpaJIbHBIN aHAIIN3.

I'eocpaghus: MarHUTHBIE TTONIOCA 3€MIIH, 3aJIeKU MATHUTHBIX Py, POTOChEMKA 3eMHON TOBEPXHOCTH, MPEACKa3aHue 3eMIIeTPSCEHUH.

Texnonozus: TUHUM 3JEKTpOIEpenad, TeHepaTop MEPEMEHHOI0 TOKa, AJIEKTPOABUraTeNlb, MHAYKIIMOHHAS I1€4Yb, pajap, paauoNpHUEMHUK,
TEJEeBU30p, aHTeHHA, TesiepoH, CBY-neub, MpOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTUKA, COJTHEeUHas Oarapesl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI IO ®U3ZUKE HA YPOBHE CPEJIHEI'O OBHIEI'O
OBPA3OBAHUA

OcBoenue yue6HOro npeamera «dusnka» Ha ypoBHE cpeHero obuiero oopazoBanus (6a30BbIi YPOBEHb) JOHKHO 00ECHIEUUTh JOCTHKEHUE
CIIEYIOIIUX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHHS y4deOHOro npeamera «Dwusuka» IOKHBI OTpakaTh TOTOBHOCTh W CIIOCOOHOCTH OOYYarOIIUXCs
PYKOBOJICTBOBATLCSI C(OPMHPOBAHHOW BHYTPEHHEH IMO3UIMEH JMYHOCTH, CHUCTEMON IICHHOCTHBIX OPHCHTAIMH, IMO3UTHBHBIX BHYTPEHHUX
yOeXIeHHU, COOTBETCTBYIOIIMX TPATUILIMOHHBIM IICHHOCTSIM POCCHHCKOTO OOIIECTBA, paCIIMPEHUE KU3HECHHOTO OIbITA U OIBITA JACIATEIBHOCTH B
poIiecce peain3allii OCHOBHBIX HAMPABICHHH BOCIIUTATEILHON ACITEIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUS:

C(OPMHPOBAHHOCTH TPAKIAHCKOH MO3UIMH 00YUAIOIIET0Csi KaK aKTUBHOTO M OTBETCTBEHHOT'O YWICHA POCCUHCKOTO OOIIECTBA;

MIPUHSATHE TPATUIIMOHHBIX OOIICYESTIOBEYCCKUX TYMAHUCTHUECKUX U JIEMOKPATHUECKUX [IECHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIbHOCTh B MHTEPECAaX IPaXKIAHCKOTO OOIIECTBA, y4aCTBOBATh B CAMOYIIPABJICHHH B 00pa30BaTeIbHON
OpraHu3aIni;

YMEHHUE B3aMMO/ICHCTBOBATH C COIIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSIMH U HA3HAYCHUEM;

TOTOBHOCTH K T'YMaHUTAPHOM U BOJIOHTEPCKOM JIeATETbHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

Cc(OPMHPOBAHHOCTH POCCUHCKOM IPaXIaHCKOW UICHTHYHOCTH, TAaTPUOTU3MA,;

IIEHHOCTHOE OTHOIICHUE K TOCYIapCTBEHHBIM CHMBOJIAM, IOCTHIKCHUSM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

cOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CTIOCOOHOCTH OIICHUBAThH CUTYAIIUIO M IPUHUMATh OCO3HAHHBIC PEIICHHSI, ODUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B
TOM YHCJIC B JICITEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa1a B IOCTPOCHHUE YCTOHYMUBOIO OyIyIIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIFOUYAs SCTCTUKY HAYYHOTO TBOPYECTBA, MPUCYILETo PU3NUECKON HAYKE;

5) TpyA0BOr0 BOCIUTAHUS



WHTEPEC K Pa3IuYHbIM cepam mpodheCcCUOHATHLHOU JIEATEIBPHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (DM3UKON M TEXHHKOW, YMEHHE COBEpIIAThH
OCO3HAHHBIN BEIOOP Oynyiel mpodheccuu 1 pean30BbIBATH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pPa30BaHUIO M caMOOOPa30BaHUIO B 00JIaCTH (DU3HMKH HA MPOTSKCHUU BCCH KHU3HH,

6) 9K0JIOTHYECKOT0 BOCTIUTAHUSI:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKON KYJIBTYPhI, OCO3HAHUE IIT00AIEHOTO XapaKTepa SKOJIOTHUECKUX MPOOIIeMm;

IUTAHUPOBAHKE U OCYIIECTBICHHUE ACHCTBUI B OKPY’KaIOIIEH cpesie Ha OCHOBE 3HAHUS 1IeJIel yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTRA,;

pacuIupeHue OmbITa JeSITeIbHOCTH SKOJIOTUYECKON HANIPABJICHHOCTH HA OCHOBE MMEIONIMXCS 3HAHUH 110 (PHU3HKE;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(hOPMHUPOBAHHOCTH MHPOBO33PECHISI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HaHUE IICHHOCTH HAYYHOU JCSITeIbHOCTH, TOTOBHOCTh B IIPOIIeCCe U3ydeHUsT (PU3HKHU OCYIIECTBIISTH MPOCKTHYIO U UCCIICIOBATEIILCKYIO
JeSTEeIbHOCTh WHAUBUYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AeiCTBUS
ba3oBble Jjornueckue geMcTBUs:
CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
ONPEACIIATh HENN JEATeIIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHKECHUS,
BBIABJIIATD 3aKOHOM€pHOCTI/I u HpOTHBOpeLH/Iﬂ B paCCManI/IBaGMI)IX (1)1/131/ILIGCKI/IX SIBJICHUAX
pa3pabatbIBaTh IJIaH pelieHHs MPoOIeMbl C YIETOM aHAN3a UMEIOLITNXCS MaTEepUaIbHBIX M HEMaTEePUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JIEATEIIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB LIENAM, OLIEHUBATh PUCKU MTOCIEACTBUM JAEATEIBbHOCTH,
KOOpI[I/IHI/IPOBaTI) U BBIIIOJIHATH pa60Ty B yCJ'[OBI/ISIX peaﬂI)HOl"O, BI/IpTyaJ'II)HOFO nu KOM6I/IHI/IpOBaHHOFO BSaHMOHGfICTBHﬂ;
paSBI/IBaTI) eraTI/IBHOG MBIIIIJICHUC HpI/I pemeHI/m JKN3HCHHBIX np06neM.
ba3oBble ucciaeaoBaTe/ibCkue AecTBUS.
BIIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMH MTOHATHAMHI M METOIaMU (PU3UUYECKON HAYKH;
BIIQJIETh HABBIKAMU Yy4e€OHO-HCCIICIOBATEIBCKON M TMPOEKTHOW MAESITEIbHOCTH B 007acTH (PU3WKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIILHOMY TIOMCKY METOJIOB PEIIeHUs 3a7a9 (PHU3NIECKOTro COACpIKaHUS, MPUMEHEHUIO Pa3IMYHBIX METOOB TIO3HAHUS;
BJIAACTh BUIAAMHU ACATCIBHOCTU II0 nonyqumo HOBOI'O 3HAaHWHJ, €TI0 I/IHTepHpeTaHI/II/I, npeo6pa3OBaHmo 158 HpI/IMeHeHI/IIO B paSJ'II/I'—IHI)IX
y4eOHBIX CHTYAIHsIX, B TOM YHCIIE TPU CO3AaHUH Y4EOHBIX MPOEKTOB B 00JIACTH (PU3UKH;



BBISIBIIAT TIPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyalM3UpOBaTh 3aJady, BBIABUTATh TUIOTE3y €€ PEUICHUs, HAXOIUTh apryMEHTHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHIA, 331aBaTh TApaMETPhl M KPUTCPUH PEILICHHUS,;

aHAJIM3MPOBATh IOIYYCHHBIEC B XOJI€ PELICHUS 3a/1a4i Pe3y/IbTaThl, KPHTUYECKH OIIEHUBAThH MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHCHHE
B HOBBIX YCJIOBUSIX;

CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN AEATEILHOCTH, B TOM YHCJIE IPU U3YUYCHUH (DUBHKH;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

YMETh IEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00J1aCTh JKU3HEIESITEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MTPEIMETOB;

BBIJIBUTATh HOBBIEC UJICH, IPEJIaraTh OPUTHHAIBHBIE MTOIXObI M PEILICHHS;

CTaBUTH MPOOJIEMBI U 33J1a4H, JOITyCKAIOIINE aJIbTEPHATUBHBIC PELICHUS.

PabGora ¢ undgopmanmeii:

BJIAJICTh HaBBIKAMH IOJY4YEHUS MH(OOpMALUU (PU3HYECKOTO COAEPIKAHUS U3 UCTOYHHKOB pPa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISTDH
MIOUCK, aHAJIN3, CHCTEMATHU3aIMI0 ¥ MHTEPIPETAINIO HHPOPMALIUN Pa3IMYHBIX BUIOB U ()OPM IMPE/ICTABICHIS,

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCMOJb30BaTh CPEJCTBA MH(POPMALMOHHBIX M KOMMYHHKALIMOHHBIX TEXHOJIOTMI B pEIIEHUH KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX W
OpPraHU3alMOHHBIX 3a/a4 ¢ CcOOMI0/IeHueM TpeOOBaHHWN HPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, PEeCypcocOepeXeHUs, NMPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€301aCHOCTH;

CO3JIaBaTh TEKCTHI (PU3MUYECKOTO COACPIKAHUS B PA3IMYHBIX (popMaTax ¢ ya€ToM HazHAUYEHUS HH(POPMAIH U [IEJIEBOH ayTUTOPHH, BEIOUpast
ONTUMAJIbHYIO (POPMY NPEJCTABICHNUS U BU3yaIU3allHH.

KoMMmyHuKaTHBHBIC yHHBeEpcaabHbIe Y4eOHbIC JCHCTBHUSA:
OCYILIECTBIIATH OOIIEHNE HA YpOKaX (PU3HKH U BO BHEYPOUHOU JI€ATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUTKA KOHMIUKTHBIX CUTYallul U CMATYaTh KOH(INKTHL;
pa3BEPHYTO U JOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUs C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
MIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHIyaIbHOH paboThI;
BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX JEHCTBHI ¢ y4€TOM OOLIMX HHTEPECOB U BO3MOKHOCTEH Ka)KJJOT0 YIeHa KOJIEKTHBA;
MPUHUMATh LI€TTM COBMECTHOM JAESITEeIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH IEHCTBHS MO €€ JOCTHUIKEHHIO: COCTaBIATh IUIaH
JeWCTBUH, pacrpeesiaTh Pojiu C yU€TOM MHEHUH YYaCTHHKOB, OOCYX/IaTh pe3yIbTaThl COBMECTHOW paboTHI;
OLIEHUBATh KAY€CTBO CBOETO BKJIAJa M KAXJIOTO YYaCTHUKA KOMaH bl B OOIIMK Pe3yNbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;
MpejiaraTb HOBbIE POEKTHI, OLICHUBATH UJIEH C MMO3UIIUU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKONW 3HAYUMOCTH;



OCYHICCTBIIATL MO3UTUBHOC CTPATCTUYCCKOC IIOBCACHHWC B PAa3JIMUYHBIX CUTYyallUdX, M[IPOABIIATL TBOPUCCTBO U 13006pa>KeHne, OBITE
WHHUITUATHUBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranuszaums:
CaMOCTOSITENIHO OCYIIECTBISATh MO3HABATEIBHYIO NIESTENBHOCTh B 00MAaCTH (DU3UKM M aCTPOHOMHH, BBIABISATH MPOOJIEMBI, CTaBUTh U
(dbopmMynHupoBaTh COOCTBEHHBIC 33/1a4H;
CaMOCTOSITENIFHO COCTaBIISITh IJIaH PEIIEHUs PacuETHBIX M KAa4eCTBEHHBIX 3ajay, IJIaH BBIMOJHEHHS] MPAKTHUYECKOH paboThl ¢ y4EToM
HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEAIOUYTEHHIH;
JIaBaTh OLIEHKY HOBBIM CHTYaIIHsIM;
pacImpsATh paMK{ y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;
JIeNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSIBICHHIO SPYAMLIMU B OONACTH (PHU3MKH, IMOCTOSHHO IIOBBINIATH CBOM 0OOpa3oBaTeIbHBIN H
KYJIbTYpHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHATBbHBII HHTEJIEKT:
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B 1€ TEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LEIISM;
BJIQJICTh HAaBBIKAMH MMO3HABATEIBHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U
OCHOBaHHI;
UCIOJIb30BaTh MPUEMBI pedIIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO pEeIICHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATh PELICHUS IO UX CHIDKEHHIO;
MPUHAMATh MOTHBEI M QpTYMEHTHI IPYTUX MPH aHAIIN3E PE3YNIbTAaTOB ACITEIHHOCTH;
MPUHUMATH Ce0s, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;
MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NP aHAJIM3€ PE3YNIbTAaTOB ACATEIbHOCTH;
MIPU3HABATH CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.
B mporecce MOoCTHXKEHUST THYHOCTHBIX PE3YIBTATOB OCBOCHHS INMPOTPaMMbl MO (PH3HMKE /IS YPOBHS CPETHETO O0IIero oO0pa3oBaHUS Y
00yJaroImuXcsi COBEPIICHCTBYETCS YMOIIMOHAIBHBIN HHTEIUIEKT, IPEAIOIararomuii copMupoBaHHOCTb:
CaMOCO3HAaHUS, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE HMOLMOHAIBHOE COCTOSIHME, BUJAETh HAlpaBlIEHUs] pa3BUTHS COOCTBEHHOMN
SMOIIMOHAIBHOM c(epbl, OBITh YBEPEHHBIM B ce0e;



CaMOpPETYJIMPOBAHHUS, BKJIOUYAIOIIETO CaMOKOHTPOJb, YMEHHE IMPUHUMATh OTBETCTBEHHOCTh 3a CBOE TOBEACHUE, CIOCOOHOCTh
aIalITUPOBATHCS K SMOIMOHATIHLHBIM U3MEHEHUSIM U TIPOSBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMJICHUE K JIOCTHXKEHUIO LIEJH M yCIleXy, ONTHUMH3M, MHUIIMATUBHOCTh, YMEHHUE JeHCTBOBATH
UCXOJISl U3 CBOMX BO3MOXKHOCTEH;

AMIATHH, BKIIOYAIONICH CIMOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHHE IPYTUX, YUYUTHIBATh €r0 MPU OCYIIECTBICHUH OOIIEHHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBATh OTHOUICHHS C APYTUMHU JIOAbMH, 3a00TUTHCS, MPOSBISATH MHTEpEC U
pazpemiats KOHGIUKTHI.

IHNPEAMETHBIE PE3YJIbTATbBI

K xonny oOyuenust B 10 kiacce npeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaxaTb c(HOPMUPOBAHHOCTh Y OO0ydaroImuxcs
YMEHHUI:

JEMOHCTPHPOBATH HA IIPUMeEpax pojb U MEeCTO (PM3UKH B (POPMUPOBAHUH COBPEMEHHON HAYYHOU KAPTHHBI MHPA, B PA3BUTHH COBPEM EHHOM
TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIBHOCTH JHOJEH;

YUUTHIBATh IPAaHUIIBl IPUMEHEHUS U3YyYEHHBIX (U3NUYECKUX MOJeNel: MaTepuaabHas TOYKA, MHEPLHUAIbHAs CUCTEMa OTCUYETa, aOCOIIOTHO
TBEPJI0€ TEJNO0, UJICANIbHBIN ra3, MOAEIN CTPOEHUS ra30B, JKUAKOCTEH U TBEPABIX TEJ, TOUCUHBIA NEKTPUUECKUH 3aps]l IpU PeLIeHUH (PU3HYECKUX
3a1ad4;

pacrno3HaBaTh (U3NYECKUE SBJICHMS (MIPOLIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEeOopuu
CTPOEHUS BEIEeCTBA U JIEKTPOIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE BH)KEHUE, CBOOOIHOE MajIeHUE Tell, IBUKEHHE 110
OKpY>KHOCTH, MHEpLIUs, B3auMojieiicTBue Tel, Auddys3usi, OpoyHOBCKOE IBMKEHUE, CTPOSHHE KUAKOCTEH U TBEPJBIX Tell, U3MEHEHUE 00béMa Tel
IIpU HarpeBaHuu (OXJIAX/IEHUH), TEIUIOBOE paBHOBECHE, UCIIApEeHUE, KOHICH CAllMsl, TUIaBJIeHHEe, KPUCTAJUIM3AIlMs, KUIIEHHE, BIaXXHOCTh BO3/yXa,
MTOBBIIICHNE JIABJICHHS Ta3a IIPHU €r0 HAarPEBAHMM B 3aKPBITOM COCYZE, CBS3b MEXKY ITapaMeTPaMH COCTOSHHUS Ta3a B U30Ipoleccax, IIEKTPU3 alus
TeJl, B3aUMOJICHCTBUE 3aps/I0B;

OIMCHIBATh MEXaHUYECKOE JBIKEHHE, HCIIONb3Ysl (PM3NYECKHE BEIMUMHBL: KOOpIMHATA, MTyTh, IEPEMEIEHHE, CKOPOCTh, YCKOPEHHUE, Macca
Tena, cuja, UMITYJIbC Teja, KHHEeTUYeCcKasi SHEprusi, NOTeHIMaIbHAs SHEPrusi, MeXaHnyeckas paboTa, MeXxaHHMYecKas MOIIHOCTb; IpU OMHCAHUU
MPaBWJIbHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3yEMbIX BEIMUYUH, UX 0003HAUEHUS U €AMHMIIBI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE JAHHYIO
(bu3NYECKYIO BEIUYUHY C APYTUMU BEIMYUHAMU;

OIMCHIBATh U3YyUCHHbIE TEIUIOBBIE CBOMCTBA TENl U TEIUIOBBIE SBJICHUS, HCIIONB3Ys (PU3UUYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIeparypa,
CPEIHss KWHETUYECKask YHEPIHsl Xa0TUYECKOIO IBUKEHHS MOJIEKYJI, CPEIHEKBAApaTUYHAs! CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEILUIOThI, BHYTPEHHSA



sHeprusi, pabora ra3a, kodQGHUIMEHT MOJIE3HOTO ASHCTBUS TEIJIOBOTO JBHUTATEIs; IPU OMHMCAHWUU MPABUIBHO TPAKTOBATH (PUIWUCCKUN CMBICI
WCIOJIb3YEMBIX BEIUYHMH, WX OOO3HAUEHUS WM CIUHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYI0 BEIMYUHY C APYTUMHU
BEJIMYMHAM;

OIHMCHIBATh M3yYCHHBIC JICKTPUUYCCKHE CBOMCTBA BEIIECTBA W JJICKTPHUCCKHUE SBJICHHS (IPOIECCHI), UCIOIB3Ysd (PU3NYCCKUEC BEIUIHHBI:
ANEKTPUUYCCKUH 3aps]l, STEKTPUUECKOE MMOJIe, HAMPSKEHHOCTD IMOJIS, TIOTEHIIMAN, Pa3HOCTh MOTEHIIUAIOB; TIPU OMHMCAHUU TPABUIBLHO TPAKTOBATH
(U3HYECKUN CMBICI HCTIONB3YEMBIX BEITUYHH, UX 0003HAUCHUS U CIUHUIIBL;, YKA3bIBATh ()OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJTHUUHY
C IPYTUMU BEIUYUHAMM,

aHAIM3UPOBATh (PU3HUECKHE MPOIIECCHI U SIBJICHUS, UCIIONb3Yys (PU3NYECKUE 3aKOHBI U MPUHIUIBL: 3aKOH BceMupHoro Tsrotenus, |, 11 u Il
3aKoHbI HhI0TOHA, 3aKOH COXpaHEHUS MEXaHHMYSCKOM YHEPTUH, 3aKOH COXPAHCHHSI UMITYJIhCa, IPUHIIUTI CYTICPIIO3UIINN CHJI, TIPUHITUAI PAaBHOIIPABUS
WHEPIHATBHBIX CHUCTEM OTCYETa, MOJCKYJISIPHO-KHHETUYSCKYIO TCOPHIO CTPOCHHS BEIIECTBA, T'a30BbIE 3aKOHBI, CBSI3b CPEIHEH KHHETUYECCKOU
SHEPIUU TEIJIOBOTO JIBUKCHHUS MOJIEKYJ ¢ aOCOJIFOTHOW TeMIIepaTypoid, NEPBbI 3aKOH TEPMOIMHAMUKH, 3aKOH COXPAaHCHHS JICKTPHUYECKOTO
3apsia, 3aKoH KyJoHa, pu 3TOM pa3inyaTh CJIOBECHYIO (OPMYITHPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BRIPAKCHUE U YCIOBUs (TPaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSICHSTh OCHOBHBIC NPUHIUIBI JCUCTBHS MAIIMH, TPUOOPOB M TEXHUYECKHX YCTPOWCTB; pa3inyarh YCIOBUS HX O€30MacHOro
HCIIOJIb30BAHMS B IIOBCEIHECBHOM JKH3HU,

BBITIONTHSATH SKCIIEPUMEHTHI 110 UCCIICTOBAHHIO (PU3MUECKUX SBICHUH U MPOIIECCOB C UCTIOIb30BAaHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH, TPH
3TOM (hOpMYIUPOBATh MPoOIEMy/3a1auy ¥ THIIOTE3Y y4eOHOTO SIKCIIEPUMEHTA, COOMpaTh YCTAHOBKY U3 IPEAJIOKEHHOTO 000PyA0BaHUSs, IPOBOTUTH
OIIBIT ¥ (POPMYITHPOBATH BHIBOIBI;

OCYIIIECTBISTh MPSMbIE U KOCBEHHBIE W3MEpEHHUs (PU3UYECKHX BEIUYUH, TMPU ITOM BBIOMPATh ONTUMANIBHBINA CIIOCOO W3MEpEeHUs u
MCIOJIb30BaTh U3BECTHBIE METOIbI OIIEHKU MOTPEITHOCTEeN U3MEPEHHIA;

WCCIICJIOBATh 3aBUCHMOCTH MEXIy (DU3UYECKHMMH BEIMYMHAMH C HUCIOJIH30BAaHUEM IMPSMBIX HM3MEPEHUH, MPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHpPOBATh PE3yIbTATHl MOJYUYECHHOW 3aBUCUMOCTH (PU3UYECCKMX BEIWYMH B BUAC TAONWI] M TpadUKOB, AEIaTh BBIBOJBI TI0
pe3ynbTaTam HCCle0BaHuUS;

coOroAaTh mpaBuiia 6€30MacHOro TPy/a MPH MPOBEICHUHU HCCIIEOBAHU B paMKaX y4eOHOTO SKCIIEPUMEHTA, Y4eOHO-UCCIIeI0BATENbCKON 1
MIPOEKTHOM IeATEIHHOCTHU C UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U JTa00paTOPHOTO 00OPYTIOBAHHS;

pemiars pacdyEéTHBIC 3aJlayMl C SBHO 3aJaHHON (PH3UYECKOW MOJCIBIO, MCTOIb3Ys (PM3MYEeCKHe 3aKOHBI M MPHUHITUIIBI, HA OCHOBE aHAJM3a
YCIIOBUS 33724l BBIOMPATH (PU3HYECKYIO MOJIEIb, BBIACIATh (PU3NUYCCKUE BEITUYHHBI U (HOPMYIIBI, HEOOXOIUMBIC JUIS €€ pelieHHs], TIPOBOJIUTH
pacuéThl U OLIEHUBATH PEATLHOCTh MOTYYSHHOTO 3HAYCHUS (PU3NYECKON BETHUHHBI,

pelaTh KayecTBeHHbBIE 3aJaud: BBICTpAMBATh JIOTUYECKH HEMPOTHBOPEUMBYIO IEMOYKY PACCYXKICHHI C OMOPON Ha WM3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SBIICHUS;



WCIIOJIb30BATh IPH PEIICHUU YUEOHBIX 33]1a4 COBPEMEHHBIE MH()OPMAIIMOHHBIE TEXHOIOTHH JIJIS IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIH
W TpeICTaBICHHUsS] Y4eOHONH W HAYYHO-TIOMYJSIPHOM HWHQOpPMAIUK, IMOJTYYCHHONH W3 Pa3jMYHBIX HCTOYHUKOB, KPUTHUECKU aHAIH3UPOBATH
MoJIy4aeMyro HH(POPMAIHIO;

MIPUBOJIUTH MIPUMEPHI BKJIaJ]a POCCUNCKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, 00BSICHEHUE MPOLIECCOB OKPYIKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIOJIb30BATh TEOPETUUECKUE 3HAHUS 0 (pr3MKe B MOBCEJHEBHOM JKU3HU 7151 oOecreueHus: 6e30MacHOCTH pU 00paIleHnH ¢ prudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, AJII COXPAHEHUS 3I0POBbsS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEeH cpefie;

paboTaTh B TpynHme C BBHIMOJIHEHHEM PA3IUYHBIX COLHUANBHBIX pOJIeH, IUIAHUPOBATh PabOTy TPYIIbI, PAUOHAIBHO PACHPEICIITh
00sI3aHHOCTH ¥ TUTAHUPOBATH JICATEIBHOCTh B HECTAHJAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHUBATH BKJIAQJ KaXKJIOTO W3 YYaCTHUKOB T'PYIIBI B
peleHne paccMaTpuBaeMOi POOIIEMBI.

K xonmy oOyuenus B 11 Kjacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTpa)kaTb CPOPMHUPOBAHHOCTH Y OOYUaIOIIUXCS
YMEHHUI:

JEMOHCTPHPOBATH HA MPUMEPAX POIH U MECTO (PM3HKHU B (DOPMHUPOBAHHH COBPEMECHHON HAyYHOW KapTUHBI MHPA, B PAa3BUTHH COBPEMEHHON
TEXHHUKHU ¥ TEXHOJIOTUH, B MPAKTUICCKOU JEATSILHOCTH JIFOJICH, IIEIOCTHOCTh U €IMHCTBO (PU3NICCKON KapTHHBI MUPA;

YUUTHIBATh TPAHUIIBl IPUMEHEHHs] U3YUYEHHBIX (DU3MYECKUX MOJENEH: TOUEUHBIN AIIEKTPUUYECKUI 3apsij, Jyd CBeTa, TOUCYHBIH MCTOYHUK
CBETa, A/IepHas MOJIENb aTOMa, HYKJIOHHAsI MOZeNIb aTOMHOTO Siipa MpU pelieHud GU3NYecKuX 3a/1ay;

pacrio3HaBaTh (PU3NUYECKHE SABJICHHUS (MIPOLIECCh]) U OOBSICHATH MX HA OCHOBE 3aKOHOB DJJIGKTPOAMHAMUKH W KBAHTOBOW (DU3BHKU:
ANIEKTPUYECKasi TPOBOJUMOCTH, TEIIJIOBOE, CBETOBOE, XUMUUYECKOE, MATHUTHOE JIEUCTBHS TOKA, B3aUMOJICHCTBHE MArHUTOB, JIEKTPOMAarHUTHAas
WHIYKINS, TeACTBUE MArHUTHOTO TOJISl HAa TPOBOJHUK C TOKOM U JIBUKYITUICS 3apsii, SJ€KTPOMAarHUTHbIE KOJIEOaHHs M BOJIHBI, IPSMOIMHEHHOE
pacmpocTpaHEeHHE CBETa, OTPaXKEeHHe, MpeloMiIeHHe, HHTephepeHIns, Tudpakius ¥ MOISIpU3aIUs CBETa, IUCIIEPCHsI CBETa, (DOTOITEKTPUUECKUIT
abpdext (dhoroaddekt), cBeToBOe MaBlieHHWE, BO3HUKHOBEHHME JIMHEWUYATOTO CIIEKTpa aTroMa BOJOpPOJA, €CTECTBEHHAs M HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OIHCHIBATh U3YUEHHBIE CBOMCTBA BEIIECTBA (JICKTPUUECKUE, MATHUTHBIE, ONTHYECKHE, MIEKTPUUECKYIO TPOBOAUMOCTD PA3IMYHBIX CPEN) U
ANEKTPOMATrHUTHBIC SIBICHUSI (TIPOIIECCHI), HCTONB3YsS (GU3MUECKUE BETUYMHBI: dJEKTPHUECKUN 3apsijl, CHjla TOKa, dNIEKTPUUECKOe HAIPSKEHHE,
ANEKTPUYECKOE COMPOTHUBIICHUE, PA3HOCTh MOTEHIINAIOB, SJIEKTPOABIKYIIIAs chila, paboTa TOKa, MHIYKIIMS MAarHUTHOTO TOJIs, crjla AMIiepa, cuia
JlopeHita, MHIYKTUBHOCTh KaTYIIKH, SHEPTHSI SJIEKTPUUECKOTO U MAarHUTHOTO TOJIEH, TIEPUOJ] M YacTOTa KOJIEOaHUN B KOJIEOATEIIbHOM KOHTYDE,
3aps]l ¥ CUJjIa TOKa B TIPOIIECCE TAPMOHMYECKHUX JIEKTPOMArHUTHBIX KOJeOanuii, POKyCHOE pacCTOSTHUE W ONTHYECKasl CUJia JIMH3BI, PU OTTMCAaHUHN
MPABWJIbHO TPAKTOBATh (DM3MUECKUN CMBICT UCTIONB3YEMBIX BEIHUMH, UX 0003HAUEHUS U €MHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIIUE TAHHYIO
(Gu3KMYeCcKyI0 BEIMYUHY C APYTUMHU BEIUYNHAMY;



OIHCHIBATh M3YUYEHHBIC KBAHTOBBIC SBJICHHS M MPOLIECCHI, UCIIONB3Ys (PHU3UYECKIE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJH, JTHHA
BOJIHBI M YACTOTA CBETA, SHEPTHUS U UMIYIIbC (POTOHA, IEPHUOJ MOTypacIiaa, SHEPTUs CBS3H ATOMHBIX S/Iep, PU ONKMCAHUU MPABUIBLHO TPAKTOBAThH
(bU3UYECKUI CMBICIT HCTIOJIb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U CIMHHMIIBI, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIONINE JAaHHYIO (PU3UYECKYIO BETUYHHY
C IPYTUMH BEJIMYMHAMH, BBIYUCIIATH 3HaUCHNUE (DU3NYECKON BETUYHHBI,

aHATM3UPOBATH (PU3UUECKHE TPOIIECCHI U SBIICHUS, HCIIONB3Ys (PU3MUECKHUE 3aKOHBI U TIPUHITUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U
MApAJIEBHOIO COECIMHEHUS MPOBOJHUKOB, 3akOoH JDkoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOW MHAYKUMH, 3aKOH MPSIMOJIMHEWHOIO
pacipocTpaHEeHHs CBETa, 3aKOHBI OTPAXKEHUS CBETa, 3aKOHBI MPEIOMIICHHS CBETa, ypaBHEeHUe DifHIITeitHa Ui hoTtorddekTa, 3aK0OH COXpaHEHU S
SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOIO 3aps/ia, 3aKOH COXPAaHEHUsI MACCOBOI'O YUCIIA, MOCTYyaThl bopa, 3akoH
PaJIMOAKTUBHOTO pacliaja, MPU 3TOM Pa3liidarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTEMaTHYEeCKOE BBIPAKCHHE W YCIOBHS (TPAHHMIIB,
00J1acTH) TIPUMEHUMOCTH;

ONpeEATh HAIIPaBICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO 1OJISl IPOBOJHUKA C TOKOM, CHIIbl AMIiepa U cuiibl JIopeHna;

CTPOUTDH U OIUCHIBATh U300pAKEHUE, CO3/ITaBaCMOE IIJIOCKUM 3epKaJIOM, TOHKOH JIMH30M;

BBITIOJIHSITH SKCTIEPUMEHTHI 110 UCCIICIOBAHUIO (DU3UUECKUX SBJICHUM U MPOIIECCOB C UCTIOIB30BAaHUEM MPSMBIX Y KOCBEHHBIX U3MEPEHUN: TIPU
3TOM OPMYITUPOBATE MIPOOIIEMY/3a]a4y U TUTIOTE3Y YIeOHOTO IKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEITI0KEHHOTO 000py/I0BaHUS, TPOBOIUTH
OTIBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBISATh MPSMbIE UM KOCBEHHBIE W3MEpEHHUS (PU3MYECKUX BEIMYUH, MPH ITOM BBIOMPATh ONTUMANBHBIA CIIOCOO W3MEpeHUs u
HCIOJIb30BAaTh U3BECTHHIE METObI OLIECHKH MOTPEITHOCTEN U3MEPEHHI;

HCCIIE0BAaTh 3aBUCHUMOCTH (DM3MYECKUX BEIMYMH C HCIOJIB30BAHUEM NPSIMBIX HM3MEPEHHI: MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKcUpoBaTh Pe3yabTaThl MONYUYEHHOW 3aBUCHMOCTH (PM3WYECKUX BEIMYMH B BHJAE TaOMUIl U TpaduUKOB, AelaTh BBIBOJABI MO pe3ylbTaTaM
HCCIICIOBAHUS;

coOro1aTh TIpaBriIa 0€30MacCHOT0 TPY/a MPH MPOBEACHUH HCCIICIOBAHUN B paMKax Y4E€OHOT0 SKCIIEPUMEHTA, YI€OHO-HUCCIIE0BATEIbCKOM U
MIPOEKTHOM ESITEIIbHOCTH C UCIIOJIb30BAHUEM U3MEPUTENLHBIX YCTPOUCTB U JTA0OPATOPHOTO 00OPYI0BAHMUS;

pemars pacy€THBIE 3a/la4¥l C SIBHO 3aJaHHON (PU3UYECKOW MOJENbI0, UCTOIb3Ys (hU3MYeCKHe 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAlIM3a
YCIIOBUS 33/1a4ll BBHIOMPATh (PU3UYECKYIO MOJIEIb, BBLICTATh (PU3NUYECKUE BEIUYMHBI U (HOPMYIIBI, HEOOXOIUMBIC AJisi €€ pelieHus, TPOBOAHTD
pacuéThl U OLIEHUBATH PEATLHOCTh MOTYYCHHOTO 3HAYeHUS (PU3NYECKON BETHUHHBI,

pelaTh KayeCTBEHHBIE 3a/1aUd: BBICTPAMBATh JIOTMYECKU HEMPOTUBOPEUYUBYIO IEMOYKY PACCYKACHUU C OMOPOM Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

MCIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 33]1a4 COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTHH /IS IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIH
U TIpencTaBieHHs] Y4eOHON W HAyYHO-TIOMYJSIPHOM WH(pOpMAIUH, MOTYYSHHOW W3 Pa3IUYHbIX HCTOYHHUKOB, KPUTHYECKH aHAIM3HPOBATH
MOJIy4aeMyro HH(POPMAIHIO;



OOBSICHSITh TPUHIUIBI ACUCTBUS MAIIWH, TPHOOPOB M TEXHUYECKHUX YCTPONCTB, pa3iu4varh yCIOBHUS MX OE30MAaCHOTO HCIOJIb30BAHUS B
IMOBCEAHEBHOM JKU3HU;

MPUBOJUTH MIPUMEPHI BKJIaa POCCUHUCKHUX M 3apYOSKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHUE IMPOIIECCOB OKPYKAIOUIETO
MHpPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETUYCCKHUE 3HAHUS 110 (PU3MKE B MOBCEAHEBHOW KHU3HU JJIsl 00ecrieueHrs 0€30IaCHOCTH MPH 00paIlIeHruu ¢ MPUOOpamMu 1
TEXHUYECKUMH YCTPOMCTBAMH, JJISI COXPAHCHHUS 3/I0POBbS U COOJTFOICHUSI HOPM YKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TpyHme C BBHIMOJIHEHHEM PA3IUYHBIX COIUANBHBIX pOJIeH, IUIAHUPOBATh PabOTy TPYIIbI, PAMOHAIBHO PACHPEIEIITh
00513aHHOCTH ¥ IUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, a/IEKBATHO OIICHMBATH BKJIAQJ KaXXJOTO W3 YYACTHHKOB TPYIIILI B
pelieHne paccMaTpruBaeMon MpooOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Ne ni/n

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

dueKkTpoHHbIE (LM (pPOBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

dusnka U METOIbI HAay4YHOI'O

1.1 2 https://m.edsoo.ru/AVIAWVNQO
[O3HAHKS
Uroro no pazueny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SNO2ZMCWXU
2.2 JiHamMuKa https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXpAaHEHHS B MEXaHUKE 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro no paszneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3NKA U TEPMO/IUHAMUKA
3.1 OCHOBEI MOTEKYApHO- 9 1 https://m.eds00.ru/HRGVBNOPE
KHHETHYECKOU TEOPHHU
3.2 OCHOBBI TEPMOJTHHAMHKH 10 1 https://m.edsoo.ru/HK6KL6ERS9
3.3 ATpEraTHbIE COCTOSHIA BEICCTRA. 5 https://m.eds00.ru/HSM355JCH
da3oBbIC MEPEXO/IbI
Hroro mo pazaeny 24
Paznen 4. DJIEKTPOJINHAMUKA
4.1 DIeKTpOCTaTHKA 10 1 https://m.edsoo.ru/LSRP72QLI



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI

ITOCTOSIHHBIN 2JIEKTPUYECKHUM TOK.

4.2 11 https://m.edso00.ru/GEWTDOQXWW
Toku B pa3nu4HBIX cpenax
Hroro no pazaeny 21
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/GEWTDQXWW

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Kourpoubnbie IIpakTHyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTejbHbIE PeCypChl
padoThI padoThI
Paznen 1. 3JIEKTPOJAUHAMUKA
M .9
1.1 ATHITHO HOME. ICKTPOMATHITHA 11 1 3 https://m.eds00.ru/Z2Q390NGS8
WHTYKIUS
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
M
2.1 CRANMHECITE 1 TCKTPONATHITHbIE 9 1 https://m.eds00.ru/3TLNQKPG6
KoJIeOaHust
2.2 MeXaHIIECKie 1 JMICKTPOMATHITHES 5 1 https://m.eds00.ru/WQT6385V1
BOJIHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OcHOBEI crenualabHON TCOpHUU
OTHOCHUTCIBHOCTHU

4

1

https://m.edsoo0.ru/AQUCOVDK?2

Hroro no pazneny

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 DreMeHThl KBAHTOBOM ONTHKH https://m.edsoo.ru/8WOVAWQRS
4.2 Crpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pasneny

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

15

DneMeHTHl aCTPOHOMUU U

5.1 7 https://m.edso00.ru/3EOD6KXI9
acTpo(hU3HUKH
Hroro no pazaeny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 ‘ O06o06imaroiee MOBTOPEHUE 4 https://m.edso0.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE BpeMs 3
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®usuka — HayKa O PUPOE.
Hay‘-IHI)IG METOAbI ITO3HAHUA
OKPY’KaIoIEro MuUpa

Poib 1 MecTo Gusuku B
hopMupoBaHUHT
COBPEMEHHOM HAYYHOU
KapTUHBI MUDA, B
MPAKTUYECKOH IeATEILHOCTH
0 (S)71

https://m.edsoo.ru/Y XGQSPM1P

https://m.edso00.ru/8HSXWFFVO

Mexanuyeckoe ABUKEHHE.
OTHOCUTENHHOCTD
MEXaHUYECKOTO JIBUKCHUS.
[Tepemenienue, CKOpoCTb,
YCKOpEHHUE

https://m.edso00.ru/RSOAQV5ZX

PaBHOMepHOE
pr[MOJ'IHHGfIHO@ JABUXXCHUC

PaBHOyCKOpEeHHOE
MIPSMOJIMHENHOE IBUKECHHE

https://m.edsoo0.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

CB0OOIHOE TaJCHHE.
Yckopenue cBOOOTHOTO
MaJCHUS

https://m.edsoo.ru/MXPLZ1X8J



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J

KpuBosmHelHOE ABUXKEHUE.
JIBr>keHHEe MaTepralIbHOM
TOYKH 10 OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN

IIpuHLIUII OTHOCUTENIBHOCTH
lNanmnes. MaepuuansHble
cucreMsl orcyera. [lepBbii
3akoH HeproToHa

https://m.edso0.ru/J6QY7N3WN

Macca tena. Cuia. [lpunnun
cynepno3uiuu cuil. Bropoi
3akoH HprotoHa s
MAaTepHAIbHON TOUKHU

https://m.edsoo.ru/BVTNWTAQOH

10

11

12

Tperuii 3akon Herotona niis
MaTepHAIbHBIX TOYEK

3aKOH BCEMUPHOTO
TaroTeHust. Cria TSHKECTH.
[epBast kocMuYeckas
CKOPOCTb

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

https://m.edsoo.ru/JYL414UAN

https://m.edso0.ru/D13D593MU

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koadpduument
Tpenus. Cuiia
COTIPOTHBIICHUS TIPH
JIBMDKEHUH TeJa B )KUIKOCTH
WK Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarenbHOE 1
BpalaTeIbHOE TBUKECHUE
a0COJTIOTHO TBEPJIOTO TEa.
MowmenT cuibl. I1nedo cumsl.

https://m.edsoo.ru/IDOAU40TS



https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS

VYcoBus paBHOBECHS
TBEPJIOTO TENa

15

NmMnynsc maTepuaibHON
TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK.
Nmnynbe cuibl. 3aKkoH
COXPAHEHHUS UMITYJIbCA.
PeakTuBHOE ABMKEHNE

https://m.edsoo0.ru/M5JOTKNWC

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepHaIbHON TOUKH.
Teopema 06 usmeHeHuu
KUHETUYECKON 3HEpruun

https://m.edsoo.ru/J1V59L.28B

17

[TorenmanpHas 3HEPTHSL.
[ToTrenumanpHas sHEpPrust
ynpyro neopMupoBaHHOM
npyxxunbl. [loTeHmansHas
SHeprus Tena BOIU3U
MTOBEPXHOCTU 3€MJIU

https://m.edsoo.ru/RNEXJW4KF

18

19

[TorenmanpHbIe U
HEMOTEHIUAJIbHBIE CHUJIBI.
CBs13b paboThI
HENOTEHUMAJIBbHBIX CUJI C
W3MEHEHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TeN. 3aKOH
COXpPAHEHUS MEXAHUYECKOU
SHEpPruu

JlaGopatopHnas pabora
«HccnenoBanue cBs3U

https://m.edso00.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG



https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG

pabOThI CHITBI C U3MEHEHHEM
MEXaHHYECKOM SHEPTUH Telia
Ha [TPUMEPE PaCTHKCHHS
PE3MHOBOT'O KI'yTa»

20

KonrponsHas pabora no
teme «Kunemaruka.
Jnnamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE

https://m.edsoo.ru/LNM6EK6YY

21

OcCHOBHBIE TIOJIOKECHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopuu. bpoyHoBCKOe
neuxenue. Auddysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep JBUKEHUS U
B3aUMOJCUCTBHS YACTHI]
BemecTsa. Moaenu
CTPOEHUS Ira30B, )KUIKOCTEH
U TBEPABIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

24

25

26

Macca monexys.
KomnuectBo BemecTna.
[TocTostHuast ABoraapo

TeruoBoe paBHOBeCHE.
Temneparypa u e€
n3mepenue. [kama
temneparyp Llenbcus
Uneanbusrii raz 8 MKT.
OcHoBHoe ypaBHeHnne MKT
AOcosroTHas TeMIiepaTypa
KaK Mepa cpeHen
KMHETUYECKOW SHEPTUU

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/\WPNY6QA8Z

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F

JBUKEHUS MOJICKYIL.
YpaBHenue Menpeneena-
Knaneiipona

27

28

29

30

3akoH JlanbToHa. ["a30BbIe
3aKOHBI

JlaGopaTopHas paboTta
«Hccnenosanue
3aBUCHMOCTH MEXKTY
rapaMeTpamMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

N3omporeccsl B uaeanbHOM
rase u ux rpapuieckoe
IIpe/ICTaBICHHE

BuyTpenHss sneprus
TePMOJIUHAMHYECKON
CUCTEMBI U CIIOCOOBI €&
n3Mmenenus. KonnuectBo
TEIUTIOTHI U paboTa.
BnyTtpennss sHeprus
OJTHOATOMHOTO HEaTHHOTO
rasa

https://m.edsoo.ru/Y3WB66I3A

https://m.edso00.ru/35DBLKT96

https://m.edso0.ru/0ZJ3KZNJ5

https://m.eds00.ru/9JOITVXI8

31

32

33

Bupael Teruionepenaun

VY neapHas TEMIOEMKOCTD
BemecTBa. KommuecTBo
TEIUIOTHI [IPU
TeIuIonepe1aye.
AmabaTHBIN MpoIecc

I1epBbIit 3aK0H
TEPMOAVHAMUKH U €T0

https://m.edso0.ru/36JJ120W9

https://m.edsoo0.ru/5K3Y4H86L

https://m.edsoo.ru/2HO06R3GAS8



https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8

IIPUMEHEHUE K
u3oIpoeccam

34

35

36

Heo6paTumocTs mporeccoB
B npupoje. Bropoi 3akoH
TEPMOTUHAMUKHU

[Tpunmun nevicrBus u KI1/]
TEIJIOBOM MAallluHBI

[uxn Kapno u ero KIIJI

https://m.edso0.ru/S85LWDFT8

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo.ru/4XPSA0V7M

37

38

39

40

DKoJIOTHYEeCKHEe TPOOIEMBI
TEIUIOPHEPTeTHKHI
Oo6o0maromuit ypok
«MomnekynspHas uzuka.
OCHOBBI TEPMOIUHAMUKH

KonrposbHas paboTa mo
TeMe «MoekyspHast
¢uznka. OCHOBBI
TEPMOJIUHAMHUKIY

[TapooGpa3zoBanue u
KoHJeHcanus. Vicnapenue u
KHUIICHUE

https://m.edsoo.ru/P07ZMY M8I

https://m.edso0.ru/9EKZ0DDWP

https://m.edso00.ru/RCARYEG6ZX

https://m.edso0.ru/X480Q078EE

41

AOcomroTHas 1
OTHOCHTEIbHAS BIAXKHOCTH
BO3ayxa. HacklleHHsIil nap

https://m.edsoo0.ru/98HVAEBMM

42

TBépnoe Teno.
Kpucranmnmueckue n
amopHbIe Tena.
AHM30TpONUS CBOWCTB
KpucTauioB. Kujakue

https://m.edsoo.ru/JXFWLMZNK



https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK

kpuctaibl. CoBpeMEHHbIE
MaTepHabl

43

IInaBneHnue u
KpucTayun3anus. Y ieiabHas
TEILJIOTA ILIABJICHUS.
Cybnumarust

https://m.edso00.ru/OX117G6MR

44

45

46

VYpaBHEHHE TEILIOBOTO
Oastanca

DnekTpusanus Teul.
Dnektpuueckuii 3apsa. [Isa
BUJIA DIIEKTPUYECKHUX
3apsI0B

[IpoBOAHMKY, TUINEKTPUKH
Y MOJIYIIPOBOJIHUKU. 3aKOH
COXpaHEHUs JIEKTPUUECKOTO
3apsna

https://m.edsoo.ru/0IUXGN211

https://m.eds00.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH

47

B3anmoneiicTre 3apsioB.
3akoH Kynona. ToueuHsblit
AIEKTPUUECKUI 3apsi]T

https://m.edsoo.ru/5U3BUOTHH

48

HanpsioxénnocTth
JIEKTPUYECKOTO OJIA.
[IpuHnun cyneprno3unumn
JIEKTPUYECKUX MOJIEH.
JInHnK HanpsKEHHOCTH

https://m.edsoo.ru/91IKAWD2V6

49

PabGoTa cun
AIEKTPOCTATHYECKOTO TOJISI.
ITorenmuan. Pa3sHocTh
MMOTEHIINATIOB

https://m.edsoo.ru/VOPD9ASLF



https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF

50

[IpoBOHMKY U AUDIIEKTPUKHU
B 3JIEKTPOCTATUYECKOM IOJIE.
JusnekTpudeckas
MIPOHUIIAEMOCTh

https://m.edso0.ru/12P253127

51

DNEeKTPOEMKOCTb.
Konpnencarop

https://m.edsoo.ru/B1UPRD52W

52

53

54

OneKTpOEMKOCTb IIIOCKOTO
KOHJIEHCAaTOopa. DHeprus
3apsHKEHHOI0 KOHJIEHCAaTopa

JlaGoparopHnas pabota
"U3mepenue
ANEKTPOEMKOCTHU
KOHJIeHcaTopa"

[TpunHtmn neicTBus u
IpUMEHEHHE
KOH/IEHCATOPOB,
KOIMPOBAJILHOI'O aMnapara,
CTPYHHOT'O IIPUHTEPA.
DneKkTpocTaTH4ecKas
3amuTa. 3a3eMieHHe
ANEKTPONpUOOpPOB

https://m.edsoo.ru/XPUKP82V8

https://m.edsoo.ru/PBGM4F845

https://m.edso00.ru/H3Q9PNHYY

55

DNeKTpUUYECKUH TOK,
YCIIOBUS €T0
CYLIECTBOBAHHS.
[TocTostauBIM TOK. CHuta
Toka. Hanpsxenue.
Conporusnenue. 3akon OMa
JUIS y9acTKa [enu

https://m.edsoo0.ru/D6Y72A4B7



https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

57

ITocnepoBarenpHOE,
napajielIbHOe, CMEIIaHHOE
COCJIMHEHUE MPOBOIHUKOB.
JlaGopaTopHas paboTta
«M3y4eHue cMenanHoro
COCITUHEHUS PE3UCTOPOBY

Pabora 1 MOIIIHOCTH

3JIEKTPUYECKOI0 TOKA. 3aKOH
[xoynsa-Jlenna

0.5

https://m.edso0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

58

59

60

61

3akon OMa 11 MOJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
nenu. Koporkoe 3ambikaHue.
JlaGoparopHnas pabota
«M3mepenue D/1C
MCTOYHHKA TOKA U €T0
BHYTPEHHETO
COIIPOTHBIICHUS

DNeKTpOoHHAas MPOBOIUMOCTh
TBEPBIX METAJUIOB.
3aBHCHMOCTD
COTPOTHUBIICHUS METAJUIOB OT
TEeMIIepaTypBhl.
CBepXIpoBOIMMOCTh

DNEeKTpUUECKUH TOK B
Bakyyme. CBolicTBa
ANEKTPOHHBIX ITYYKOB

[TonmynpoBOIHUKH, X
cOOCTBEHHAs U IIpUMECHas
npoBoauMocTs. CBoMCTBa

0.5

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MFMG6EIE5X

https://m.edsoo.ru/P86MDY07H

https://m.edsoo.ru/WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

p—n-miepexoa.
[TomyripoBOTHUKOBBIC
PUOOPHI

62

DNEeKTpUUECKUN TOK B
pacTBOpax U paciuiaBax
JNIEKTPOJIUTOB.
DNeKTpoIUTHYECKas
aucconuanus. DIeKTPOoIIn3

https://m.edso0.ru/4CCYCJ785

63

DNeKTPpUYECKHUI TOK B razax.
CamMOCTOSTeTbHBINA
HECaMOCTOSTENBHBIA pa3psl.
Mounnus. [Inazma

https://m.edso0.ru/S55A1DQUR

64

DneKTpudecKue mpudopsl U
YCTPOMCTBA U UX
MPAKTUYECKOE IIPUMECHEHHE.
[IpaBuna TeXHUKH
6e30macHOCTH

https://m.edsoo0.ru/QUOQUWV91

65

KonTponbHas padota no
TeMe «DNEeKTPOCTaTHKA.
IToCTOSTHHBIN 2IIEKTPUYECKHN
TOK. TOKH B pa3iIM4HbIX
cpenax»

https://m.edsoo.ru/2VX2KLFQA

66

67

PesepBHBIil ypoK.
O06o0mmaromuii ypok 1o
temaMm 10 knacca

PesepBHbIii yPOK.

O06o0mmaromuii ypok 1o
temam 10 knacca

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4

68

MTorosaa KOHTPO/IbHaA
paboTa

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME

68



https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

ITocTostHHEIE MATHUTEI U BX
B3aHMMOJICHCTBHE.
MaruuTHoe nosie. Bexrop
MarHuTHON MHIYKIIMH.
JIMHMM MarHATHOM

HHAYKIOUN

https://m.edsoo.ru/4ADMOY IJN6

MaruuTHO€ noJie
IMPOBOAHHKA C TOKOM. OmbIT
Opcrena. Bzaumopeiictue
IMPOBOAHHUKOB C TOKOM

https://m.edso00.ru/1L5CT47FEX

JlaGopatopHnas pabora
«M3yyeHne MaraHuTHOTO
TIOJIST KQTYIIKHA C TOKOM»

JleficTBHE MarHUTHOT'O MOJIS
Ha MIPOBOJIHUK C TOKOM.
Cuna Amnepa.
JlabopaTopHas pabota
«Hccnenosanne nelCTBAS
MMOCTOSTHHOTO MarHuTa Ha
paMKy ¢ TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

JleiicTBHE MarHUTHOT'O MOJIS

Ha JIBIDKYILYIOCS
3apshKeHHYyIo yactuiy. Cuna

https://m.edsoo.ru/7ABZQGQC9



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9

Jlopenna. Pabota cuibl
Jlopenua

DneKTpoMarHuTHas
naaykuud. [lotok BekTopa
MarHuTHON uHaykuuu. IC
UHIYKIHUH. 3aKOH
ANEKTPOMAarHUTHOM
unaykuun Oapanes

https://m.edsoo.ru/VA26C9C3J

Jlaboparopnas pabora
«HccenoBanue SBiaeHUsS
3JIEKTPOMATHUTHOMN
WHIYKIIA)

https://m.edso0.ru/XZS5MQCBU

NunykTUBHOCTB. SIBICHUE
camounaykiuu. 3J1C
CaMOUHIYKIUH. DHEPrust
MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
oJie

https://m.edsoo.ru/EOTONSAEA

10

TexHuueckue ycTpoucTBa u
UX IPUMEHEHHE:
MIOCTOSIHHBIE MarHUTBHI,
AJIEKTPOMAarHuTHl,
JJIEKTPO/IBUTaTENb,
YCKOPHUTEIN JIEMEHTapHbIX
4acTHULl, UHAYKLINOHHAsS I1€Yb
O6o0061maronuit ypok
«MarHuTtHOe 1oJe.
DneKTpOMarHuTHasI
MHIYKIHS

https://m.edsoo.ru/UWNLFA9L 6

https://m.edsoo.ru/CO0B05BGMC



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC

11

KonrtponsHas pabora no
Teme «MarHutHoe mosie.
DIIeKTPOMAarHUTHAS
WHTYKIHSD

https://m.edso0.ru/8X637ELEU

12

CBoOoHBIC MEXaHUYCCKHE
Kosebanus. ['apMoHnUeckue
KosieOanus. YpaBHEHHE
rapMOHUYECKHX KOJICOAHHIA.
[IpeBpariieHue SHEPrUH

https://m.edso0.ru/9Y6GYWEVP

13

14

Jlaboparopnas pabora
«HccnenoBanue
3aBHCUMOCTH IEPHO/Ia
MaJIbIX KOJIeOaHui rpy3a Ha
HUTH OT JUTUHBI HUTH U
MAacchl Ipy3a»

KonebarenbHbIi KOHTYD.
CB0OOIHBIE
ANEKTPOMArHUTHBIE
KoJe0aHus B HACATLHOM
KoJe0aTeIbHOM KOHTYpE.
AHaorus Mexmay
MEXAaHNYECKUMH U
AIEKTPOMAarHATHBIMH
KoJICOaHUSIMU

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs SHEPTHH B
UJIeaTbHOM KOJIe0aTeThHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU



https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU

16

17

IIpencrasnenue o
3aTyXarolux KoJIeOaHusIX.
Brinyxiennbie
MeXaHHYECKHE KOJIeOaHus.
Pe3onanc. BeinyxneHnbie
3JEKTPOMAarHUTHbHIC
KoJieOaHus

[TepemeHHBIN TOK.
CunyconaaibHbII
MIEPEMEHHBIH TOK.
MoOIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JICHCTBYIOLIEE 3HAYEHUE
CHUJIBI TOKA W HAIIPSIKEHUS

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEY XRVUI

18

19

Tpancdopmarop.
[TIpousBoacTBo, nepenaya u

oTpebIieHue SNIEKTPUUECKOMN

SHEPrUu

YCTpOUCTBO U NMPAKTUYECKOE

IIPUMEHEHNE
BJIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKA, TUHUHN
3JIEKTpoIepeaay

https://m.edsoo.ru/1ZWZUL8QK

https://m.eds00.ru/93Z12W400

20

DKOJIOTrM4eCKNe PUCKU TIPU
MIPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
WCIIOJIb30BAHUS

https://m.edso0.ru/3DUNYKWNO



https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO

AIIEKTPOIHEPI U B
MIOBCETHEBHO KU3HU

21

MexaHu4ecKre BOJIHBI,
YCJIOBHS pacIIPOCTPAHECHHUS.
[Tepuoa. Cxopoctb
pacrpocTpaHeHus U JTMHA
BOJIHBI. [lonepeunsie u
MPOJ0JIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

https://m.edso0.ru/Z82706V70

23

24

25

26

27

ONEKTPOMAarHuTHbIE BOJIHBI,
HX CBOWMCTBA U CKOPOCTb.
[IIxana 3;eKTpOMarHMTHBIX
BOJIH

[IpuHUMIBI paIUOCBS3U U
TeneBuaeHus. Passurne
CPEJICTB CBSI3H.
Panmonoxamus

KonrtponbHas pabora
«Konebanus u BOJIHBI»

[IpssMmonuHeHOE
pacrpoCcTpaHEeHHUE CBETA B
OJIHOPOJHOM CpeE.
TodeuHBIN HCTOUYHUK CBETA.
JIyud cBera

OTtpakeHne cBeTa. 3aKOHBI
OTpa)keHHUs CBETA.

https://m.edso0.ru/SWB57C06 X

https://m.edso00.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONSOB

https://m.edsoo.ru/HUFE74NDOW

https://m.edsoo.ru/IMBKOQM?22Z



https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z

[TocTpoenne nzodpaskeHuii B
IUTOCKOM 3epKaJie

28

[Ipenomnenue cBera.
ITonHoe BHyTpeHHEE
orpaxkenue. [IpenenbHbIi
YTOJI [TOJIHOTO BHYTPEHHETO
OTpa KCHHUS

https://m.edsoo.ru/V49RISTRN

29

30

31

32

33

Jlaboparopras pabota
«M3Mepenune nokasaress
MIPEIOMIIEHUS CTEKIIA»

JInnzel. [locTpoenue
M300paXKeHU B INH3E.
®opmyJia TOHKOHN JTMH3BI.
VYBenu4ueHue JTuH3bI

JlaGopatopHnas pabora
«HccnenoBaHue cBOMCTB
M300paXeHUI B TUH3AX»

HMucnepcus ceera. CnoxxHbIN
coctaB Oenoro cBera. L{Ber.
JlaGopatopHas pabora
«Habmonenue nucnepcuu
CBETa»

Wntepdepenus ceera.

Hudpaxius ceera.
JudpakimonHas pemeTka

https://m.edsoo0.ru/J02E1M1DQ

https://m.edsoo.ru/W2MMS9KJC

https://m.edso0.ru/Q1ZCMW980

https://m.edsoo.ru/KOOWVKE11

https://m.edsoo.ru/C8LCRSEJI

34

[TonepedyHOCTH CBETOBBIX
BoJiH. [lonsipusanus cBera

https://m.eds00.ru/Q2118XY0OJ



https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ

35

Ontuyeckue mpuOOPs U
YCTPOMCTBA U YCIIOBHS X
0€301acHOro0 NMPUMEHEHUS

https://m.eds00.ru/M5127JYGT

36

['panu1ibl TpUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[ToctynaTel cnennaibHOM
TEOPUU OTHOCUTEIILHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ameIeHHe BpEMEHU U
COKpaIleHHe JJTNHBI

https://m.edsoo.ru/OVLMCNG6B2

38

39

40

41

DHeprust U UMITYJIbC
PENSATUBUCTCKOMN YaCTHUIIBL.
CBs13b Macchl € 3HEpruen u
UMITYJIECOM. DHEPTHsl TOKOS

KonTponbnas pabota
«Ontrka. OCHOBBI
CIELUAJIbHON TEOpUHU
OTHOCHUTEIBHOCTH)

®otonsl. ®opmyiia [1nanka.
DHeprus U UMMIyibe GpoToHa
OTKpBITHE U HCCIIEIOBAHNE
dotorddexra. OnbiTer A. T
CroneroBa

https://m.edso0.ru/190Z2Y4BUB

https://m.edso0.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LAQ0

https://m.edsoo0.ru/PGL5XXSRO

42

3akoHbl poTorddekTa.
YpaBHeHue DUHIITEHA 1T
dbotorddekra. «KpacHas
rpanuna» Gotordpdexra

https://m.edsoo0.ru/YLCK770G8



https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

43

JaBnenue cera. OnwiThl 1.
H. JleGeneBa. Xumuueckoe
JIIEHCTBUE CBETA

https://m.edso00.ru/EGO6ZQ1SA

44

TexHudeckue ycTpoucTBa u
[IPaKTU4YECKOE IPUMEHEHUE:!
¢dorosnemenT, GpoToaaTUHK,
CoJIHe4Has Oartapes,
CBETOUON

https://m.edsoo.ru/UFQODRSL5M

45

Pemrenue 3agad mo reMe
«IIJIeMEHTHI KBAHTOBOM
OIITHKW)

https://m.edsoo.ru/ZE73A67B1

46

47

48

49

50

Monens atoma TomcoHa.
OmnsiTel Pesepdopaa mo
PACCESHUIO (i-4aCTHLL.
[Inanerapnas monens aroma

IToctynater bopa

W3nydeHnne u norioneHue
(hOTOHOB MpH TIepexoe
aToOMa C OJJHOTO YPOBHS
JHEPTuM Ha Apyrou. Buasl
CIIEKTPOB

BoitHOBBIE CBOMCTBA YaCTHLL.
Bomnsl ne bpoinns.
KopnyckynsipHo-BoIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTyYeHHE
OTtkpbiTHE
PaanoakTUBHOCTU. OMBITHI
Pesepdopaa o

https://m.edsoo.ru/FIC11POHN

https://m.edso0.ru/6 X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

https://m.edsoo0.ru/J710TLFCO

https://m.edsoo0.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

OIIPCACIICHUIO COCTaBa
PaaOaKTUBHOI'O U3TTYyYCHUSA

51

CgoiicTBa anbda-, Oera-,
ramMma-usJIydCHU . Bnusane
PaAOaKTUBHOCTH HA KUBBIC
OpTraHU3MBbl

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpBITHE IPOTOHA
HeiTpona. M3oTomel. Anbga-
pacnaz. DJIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
I'amma-uznydenue

https://m.edsoo.ru/H2XIHOG3E

53

OHeprus CBA3U HyKJIOHOB B
sanpe. SlnepHsle peakuuu.

S nepHblit peaktop.
[Tpobnembl, epCreKTUBEL,
JKOJIOTUYECKHE ACTIEKTHI
SIEPHON DHEPIETUKU

https://m.edso0.ru/CFJYJSSIG

54

55

DneMeHTapHbIe YaCTHUIIHI.
OTKpbITHE TO3UTPOHA.
MerTtoabp! HaOIIOAEHUS U
pETUCTpaLFK JIEMEHTAPHBIX
yactul. Kpyrisliii cron
«DyHaaMeHTalbHbIE
B3auMoaercTBUS. ENMHCTBO
(bu3MUeCKOil KapTUHBI MUPA

Oransl pa3BUTHS
actpoHoMuu. IIpuxnagHoe u
MHUPOBO33PEHYECKOE
3HaueHUE acTpoHOMuUU. Bun

https://m.edso0.ru/SUC62U40A

https://m.edso0.ru/5PXS219VY



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY

3Bé3aH0r0 HeOa. Co3Be3usl,
SIpKUE 3BE3/IBI, IIAHETHI, UX
BHIUMOE JIBIKCHHE.
ConHeunas cucreMa

56

Comnnaue. ConHeunast
aKTUBHOCTD. VICTOUYHHUK
sHepruu CoJiHIIa U 3BE3]T

https://m.edsoo.ru/1JZR54JA0

57

58

59

60

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
rJaBHOM
IOCJIEJOBATEIILHOCTH.

Bnytpennee crpoenue 3BE31.

CoBpeMeHHbIE
MPEACTABICHUS O
MIPOMCXOXKICHUH H
sposrrornu CoutHIa U 3BE3

Muneunsiii I1yte — Hamma
I'amaktuka. [Tonoxxenue u
nBmkenne ColHIa B
TI'anaktuke. I'agakTUKH.
UYeEpHble ABIPHI B s11pax
rajlakTUK

Bcenennas. Pasoeranue
ranaktuk. Teopus boisbioro
B3phbIBa. PennkroBoe
n3nydeHne. MeraranakTuka

Heperennsie npobiaembl
aCTPOHOMUU

https://m.edso0.ru/GGD3W74Z0

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/9IWRLVWNN

https://m.edsoo.ru/LJHNL2MCEF



https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
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IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI

10 KJTACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

10.1

10.2

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHEro
0011ero o6pa3oBaHus

JleMOHCTpHUpOBaTh HA MPUMEPAX POJIb U MECTO (GU3HUKHU B (DOPMHUPOBAHUH COBPEMEHHOW HAyYHOU KapTHHBI MHUpPA, B

Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOHN ACATENBHOCTH 01N
Y4YuTBHIBaTh I'PaHUILIbI IPUMEHEHHS U3YUEHHBIX (GU3NUYECKUX MOJEJeH: MaTepualibHas TOUKa, HHEpLUUaAJIbHAs cucTeMa

oTcuéTa, a0COOTHO TBEPIOE TEJIO0, UICATBHBIN Ta3; MOJCIIA CTPOCHUS T'a30B, JKUIKOCTSH U TBEPABIX TEIl, TOUYCUHBII

AIIEKTPUYECKHUH 3apsi]l — IPU pelIeHUH (PU3NUECKUX 3a7a4

10.3

10.4

Pacno3naBate Qu3nueckue siBaeHus (Mpolecchl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB MEXAHMKH, MOJIEKYJSPHO -
KMHETHYECKOW TEOpUM CTPOEHHUS BEIECTBA M JJIEKTPOJMHAMUKHM: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE
OpsIMOJIMHEWHOE JABM)KEHUE, CBOOOAHOE MaJieHHue TeJ, ABH)KEHUE MO0 OKPYKHOCTH, MHEPIIHS, B3aUMOIEHCTBUE TE,
nuhdy3us, GpOyHOBCKOE IBUKEHUE, CTPOEHUE KUIKOCTEN U TBEPABIX TEJ, U3BMEHEHHE 00bEMA Tell P U HarpeBaHUuU
(oxJnaxkaeHuun), TEIJIOBOE paBHOBECHE, HCHAapeHHe, KOHJEHCalus, IUIaBJICHUE, KPUCTAIM3ALMs, KUIIEHUE,
BJIQXXHOCTh BO3/yXa, MOBBILIEHUE AAaBJICHHUS Ta3a IPU €ro HArpeBaHWM B 3aKPBITOM COCYIE, CBA3b MEXAY

napaMeTpamMu COCTOSAHUA I'a3a B U30IMMPOLCCCAX; IJICKTPpU3aHA TCII, B3aHMO/ICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE [BMKEHUE, HCHOJb3yd (U3MYECKHe BEIMYUHBI: KOOpJIWHATA, IMyTh, NEpeMeIleHHeE,
CKOpPOCTb, YCKOPEHHME, Macca Tella, CWJIA, UMIIYJIbC Tejla, KUHETHYECKas DHEpPrus, MOTCHLHAIbHAs DJHEPIUs,
MeXxaHu4yeckas padoTa, MeXaHWMYecKass MOIIHOCTb, MPH OMHMCAHWU MPABUIBHO TPAKTOBAaTh (PU3UUYECKHUI CMBICIT
UCIOJIb3YEMBIX BEIMYMH, UX 0003HAUYEHUS M €IWHUIIbI, HAXOIUTh (HOPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO

BCJIIMYUHY C APYTHUMU BCINYNHAMU




10.5

10.6

10.7

10.8

OnuceiBaTh M3ydyeHHbIE TEIUIOBbIE CBOWCTBA TEJl M TEIUIOBBIE SIBJICHUS, MCIONb3Yyd (U3MYECKUE BEINYHMHBI:
JlaBJICHME Trasa, TeMmIeparypa, CpeiHss KUHETHYeCKas OJHEprus XaoTHYECKOIO JBHIKEHHMS  MOJIEKYII,
CpeIHEKBaIpaTUYHAasi CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SHEPrusi, paboTa rasa, KodppUIueHT
IIOJIE3HOTO JIeHCTBUS TEIUIOBOIO JIBUraTels; IIPU OINUCAaHUM IIPABWIBHO TPAaKTOBAaTh (U3UYECKUI CMBICI
UCIOJIb3YEMbIX BEJIMYNH, UX 0003HAYEHUS U €AMHHULbI, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (GU3NUYECKYIO

BCJIMYUHY C APYTUMU BCIINYHHAM

OnuceiBaTh M3y4YEHHBIE 3JIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUYECKHUE SBJICHUS (TPOIECCHI), UCIOJIb3Ys
bu3nYecKue BETUYUHBI: JIEKTPUUECKHUI 3apsifl, JIEKTPUUECKOE IMOJe, HANPSHKEHHOCTD MOJIs, TOTEHINAN, PAa3HOCTh
MOTEHIIMAJIOB; PU OMKMCAHUU MPABUIBLHO TPAKTOBATH (PU3NUECKHI CMBICI UCIOJIB3YEMBIX BEIMYUH, HX 0003HAYCHHUS

" CAIUHUIIBI; YKA3BIBATH q)OpMy.HBI, CBA3BIBAIONIUEC NAHHYIO (I)I/ISI/I‘IGCKYIO BCJIIMYNHY C APYTUMU BCIMYNHAMU

AHAJIN3UPOBATH (I)I/ISI/I‘ICCKI/IG IMPOLCCChI U SBJICHUA, UCIIOJIB3Ys1 (i)I/ISI/I‘IeCKI/IC 3aKOHBbI U ITPUHIOUIIBI: 3aKOH BCCMHUPHOI'O
TATOTCHUA, |, Il u Il 3akoHBI HLIOTOHa, 3dKOH COXPaHCHUA MEXaHHYECKOU OHEPIrur, 3aKOH COXpAaHCHU UMITYJIbCA,
MMPUHIMUIT CYIICPIIO3UIUN CUJI, IPUHIUII paBHOIIPABUSA MHECPIUUAIBHBIX CUCTEM OTC‘IéTa; MOJICKYJISIPHO-KUHCTUYCCKYIO
TCOPHIO CTPOCHUA BEUICCTBA, I'a30BLIC 3aKOHBI, CBA3b cpenHeﬁ KAHETHYCCKOU OHEPTHHU TECIIJIOBOI'0 ABUKCHU A MOJICKYJI
¢ abCoII0THOM TeMnepaTypoﬁ, HepBLIfI 3aKOH TCPMOIHHAMUKU; 3dKOH COXPAHCHUA SJICKTPUYICCKOT'O 3apsdaad, 3aKOH
Ky.]'IOHa; IIpu 3TOM pa3jindaTb CJIOBCCHYIO (bOpMYJ'II/IpOBKy 3dKOHa, €ro MareMaTU4C€CKOC BBIPAKCHHUC U YCJIOBUA

(rpanu1Ibl, 06J1ACTH) TPUMEHUMOCTH

OOBSICHIATH OCHOBHbBIE IIPUHIIMIIBI IEHCTBUS MAIINH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB; pa3jinyaTh YCIOBUS UX

0€e30MacHOr0 UCHOIb30BAHMS B IOBCEIHEBHON KU3HU

10.9

BBINOTHATE 3KCIIEPUMEHTHI 110 MCCIEA0BAHUIO (DU3MUYECKUX SBJIEHUI U MPOIECCOB C MCIOJIB30BAHUEM MPSAMBIX U
KOCBEHHBIX H3MEpeHHil; mpu 3ToM (opMyIHnpoBaTh MpodsieMy (3ahady) M TUIOTE3y Y4eOHOro HKCIEPHUMEHTa,

CO6I/IpaTB YCTAHOBKY U3 IMPEATIOKCHHOTO O60py2[OBaHI/I$I, MMPpOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BbIBObI

10.10

OCYU.ICCTBHSITB MMPAMBIC 1 KOCBCHHLIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIMYHH, IIPpHU 3TOM BBI6I/IpaTB ONTUMAJILHBIA CITOCO0

HU3MCPCHUSA U UCIIOJIE30BATh U3BCCTHBIC MCTOABI OLICHKHU HOFpCH.IHOCTCfI I/IBMCpCHI/Iﬁ




10.11

HccnenoBath 3aBUCUMOCTH MEXIY (PU3MUECKHUMH BEIMYMHAMH C HCIIOIb30BAHUEM MPSMBIX W3MEPEHUI; IPU 3TOM
KOHCTPYHPOBATh yCTAHOBKY, (PMKCHPOBATH PE3YJIBTATHI MOTYYCHHONW 3aBHUCHMOCTH (DU3MUYECKUX BEIUMYMH B BHJIC

Ta6J'II/II_[ u I‘pa(i)I/IKOB, ACJIaTh BBIBOJLI IO PE3YyJibTaTaM UCCICAOBAaHUA

10.12

10.13

Cobmronate mpaBmiia 0€30MAaCHOTO TpyAa IMpH MPOBEACHUU HCCICIOBAHUN B paMKax ydyeOHOTO SKCIIEpPUMEHTA,
y4eOHO-HCCIIe/IOBATEIbCKON W MPOEKTHOW JIEATEILHOCTH C HCIOJIb30BAHUEM HW3MEPHUTENBHBIX YCTPOWCTB |
1ab60paToOpHOro 000pyI0BaHUS

Pemrate pacu€THble 3a1a4¥ ¢ IBHO 3aJJaHHOHN (DU3NYECKON MOJICIBIO, HCIIOJB3Ysl (PU3MYCCKHIE 3aKOHBI U PUHIIUTIBL, HA
OCHOBE aHajKM3a yCJIOBHUS 3aJlaud BHIOMPATh (PH3HUECKYIO MOJEIb, BBIICIATh (DU3UUYECKHE BEITUYMHBI U (POPMYIIBL,
HEOOXOUMBIC JIS €€ PelIeHUs, TPOBOAUTh PACUYETHl U OIICHUBATH PEaTbHOCTh IMOJIYICHHOTO 3HAUCHUS (DU3HUSCKOM

BCJIMYHHBI

10.14

Pemate kauecTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUYMBYIO LEMOYKY PACCYKICHHUI C OMOPOM Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU 1 (bI/I3I/I‘IeCKI/Ie SABJICHUA

10.15

10.16

10.17

Hcnonp3oBath mpu permieHud ydeOHBIX 3a7ad COBPEMEHHblE HH(OPMallMOHHBIE TEXHOJIOTMU JUIs IIOMCKa,
CTPYKTYPHUPOBAHUS, MHTEPIPETAlUU U NPEJCTaBIeHNUs Y4eOHOH M HAyYHO-TIOMYJISIpHOM MH(pOpPMAaLUK, MOTyYeHHOM
U3 PA3IUYHBIX HCTOUHMKOB; KPUTHUECKH aHATM3UPOBATH MOIy4aeMy0 HH(opMaIuo

[TpuBoANTE mpUMEpHl BKJIaJa POCCUHUCKUX U 3apyOeKHBIX YUYEHBIX-(DM3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE
IIPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonb30BaTh TEOpETHUECKUE 3HAHMA MO (DU3MKE B MOBCEAHEBHOM KU3HU NI oOecredeHus: Oe30MacHOCTH MpU
oOpaiieHun ¢ npubopaMu M TEXHUYECKUMHU YCTPOICTBaMH, JJIi COXPAaHEHHUS 370pPOBbS U COONIIOIEHUS HOPM

9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPY»KaIoIlel cpefie

10.18

PabGoTtath B TpyIIe ¢ BHIMOJHEHHEM PA3IUIHBIX COMHMAIBHBIX POJICH, TUIAHUPOBATH PAaOOTY TPYMIIBI, pallMOHATBEHO
pacrpenensaTh 0053aHHOCTH M TUIAHUPOBATh JICATEILHOCTh B HECTAHJAAPTHBIX CUTYyAIUsAX, aJCKBAaTHO OIICHUBATH

BKJIaJl KaKA0TI'0 U3 YHaCTHUKOB I'PYIIIIBEI B PCUHICHUC paCCManHBaCMOﬁ Hp06HCMLI




11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro
0o011ero o6pa3oBaHus

111

11.2

11.3

JleMOHCTpHpOBAThH Ha MPUMEPAX POJIb U MeCTO (PU3HKH B (POPMUPOBAHNH COBPEMEHHOM HaydYHOW KapTUHBI MUDA, B
pa3BUTUU COBPEMEHHOM TEXHHUKHM U TEXHOJIOTMH, B IPAKTUYECKON NEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTD U €INHCTBO

buznuecKoil KapTUHBI MUpa

YuuTHIBaThH T'paHULIbI TPUMCHCHU U3YYCHHBIX (i)I/I3I/I‘leCKI/IX MOI[GJ'IGﬁZ TOYECYHBIN BHeKTpI/I‘leCKI/Iﬁ 3apsaa, aACpHas

MOJIENIb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO SI/Ipa MPH PeleHHH (PU3NIECKHUX 3a/1a4

PacriosnaBath (¢u3nueckue sBiIeHUs (TpoLecCchl) U OOBSICHATH MX HA OCHOBE 3aKOHOB AIICKTPOJUHAMHUKH M
KBAHTOBOM (1)H31/IKI/I: SJICKTPUYECKasd IMPOBOAUMOCTD, TCIIJIOBOC, CBETOBOC, XUMHUYCCKOC, MArHUTHOC I[CI\/JICTBI/ISI TOKa,
B3aI/IMOI[€I\/JICTBI/I€ MAarHuToOB, JJICKTPOMAarouTHad WHAYKIHA, HeﬁCTBHe MardvuTHOI'O I10JI1 Ha MPOBOJHUK C TOKOM H
JBWDKYILUICS 3apsijl, 3JEKTPOMAarHUTHbIE KoJeOaHWsi W BOJIHBL, NPSMOJIMHENHHOE paclpoCTpaHEHHE CBETa,
OTpakeHHe, TMpelioMIeHHe, uHTepdepeHus, auppakuus ¢ TOIIpU3alMs CBeTa, JUCIEepPCHs  CBETa,
¢dorornexkrpuyeckuil 3pPext (porodddexr), cBeToBOE NaBICHHE, BOSHUKHOBEHHE JIMHEWYATOro CHEKTpa aroma

BOOOpOJa, CCTCCTBCHHAA U UCKYCCTBCHHAA PAIMOAKTHBHOCTD

11.4

OnuceiBaTh M3yYCHHBIE CBOWCTBA BeEMIECTBA (JIEKTPUUECKUE, MArHUTHBIC, ONTHYECKHE, HIICKTPHUUYECKYIO
MIPOBOJIMMOCTD PA3JTUYHBIX CPEJ) U AJIEKTPOMATHUTHBIC SIBJICHUS (TIPOIIECCHI), UCTIONB3YS (PU3HUECKUE BEITHYUHBIL:
ANEKTPUUECKUN 3apsill, CHJIa TOKAa, JJIEKTPUUECKOE HAIpsDKEHUE, JIIEKTPUUECKOE COMPOTUBIICHHE, Pa3HOCTh
noteHimanos, JJIC, pabora Toka, MHAYKIIMS MAarHUTHOTO TOJs, criia Amriepa, cuia JlopeHiia, HHIYKTUBHOCTh
KaTYIIKW, YHEPTHUS JIEKTPUUECKOT0 M MATHUTHOTO MOJIEH, TEPUO/I M YaCTOTa KOJIeOaHuil B KOIeOaTeTbHOM KOHTYPE,
3apsa W CWJIa TOKa B TPOIECCE TapMOHUYECKUX DIEKTPOMATHHTHBIX KoJeOaHul, (OKYCHOE pPACCTOSIHHE U

ONTHUYCCKAaA CHJIa JIMH3bI; IIPU ONNMCAHHUU IMPABUJIIBHO TPAKTOBATH (pH3H‘-ICCKPIfI CMBICJI UCITOJIB3YEMbIX BCIMYHUH, UX




115

11.6

0003HaYeHHs] M EIUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIIME JAHHYIO (U3MUYECKYI0 BEJIMYHMHY C APYTUMHU

BCJIMYHUHaAMU

OnuceiBaTh HM3y4yeHHBIC KBAHTOBBIC SBJICHHUS M IPOLECCHI, HCIONb3yd (U3MUECKUE BEIUYMHBI: CKOPOCTDH
9JIGKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETA, DHEPTUS M MMITYJIbC (OTOHA, TEPUO]] MOJIypacnaaa,
SHEpPrusl CBA3M aTOMHBIX sJep; MPU ONHUCAHUU IPABUIBHO TPAKTOBaThb (U3NYECKUN CMBICH HMCIOJIb3YEMbIX
BEJIMYUH, UX 0003HAYEHUS U €AMHHULbI, YKA3bIBaTh (POPMYJIbI, CBA3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C

APYruMU BCIIMYUHAMUA, BEIYHUCIIATH 3HAYCHUC (1)H3H‘ICCKOI>'I BCINYHUHBI

AHanu3upoBath (hU3MUECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ysl (U3MUYECKHUE 3aKOHBI M MPHUHIMILL: 3aKoH Owma,
3aKOHBI IIOCJIEI0BATENbHOIO U MapajuIeIbHOTO COEAMHEHMsI NPOBOJHUKOB, 3akoH Jlxoyns — JleHua, 3akoH
AJIEKTPOMATrHUTHON UHIYKIIMH, 3aKOH MPSAMOJIUHEHHOTO PACIIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI
MpEeNOMIICHUSI CBETa, ypaBHeHUe DifHIITelHHa 1711 PoTodPdexTa, 3aKOH COXpaHEHUSI YIHEPTUH, 3aKOH COXPaHEHUs
UMITYJIbCa, 3aKOH COXPaHEHUs ANEKTPUYECKOTO 3apsjia, 3aKOH COXPaHEHUsS MacCOBOI0 4HCIa, mocTynaTsel bopa,
3aKOH PaJMOaKTUBHOTO pacnaja; Mpu 3TOM pa3inyaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €M0 MaTEMaTHYECKOe

BBIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTHU

11.7

Onpenens[TL HampaBJICHUEC BCKTOPAa MHAYKIHWHW MArHUTHOI'O ITOJIA MPOBOJHHWKA C TOKOM, CHJIbI AMnepa U CHIBbI

Jlopenua

11.8

Ctpouth u onuckiBaTh U300pa’keHUE, CO3aBAEMOE MIJIOCKUM 3€pKajIoM, TOHKOW JIMH30M

11.9

BbINOMHATE AKCIEPUMEHTHI 110 MCCIEA0BAaHNI0 (PU3NUECKUX SBJICHUM U MPOLECCOB C MCIOJIb30BAHUEM MIPSMBIX U
KOCBEHHBIX M3MEpEHUi; mpu 3ToM (opMylIupoBaTh npobiieMy (3afady) M THIOTE3Y y4eOHOro SKCIEPUMEHTa,

CO6I/IpaTB YCTAHOBKY U3 IMPEATIOKCHHOTO O60py2[OBaHI/I$I, MMPpOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BbIBObI

11.10

OCYU.ICCTBJ'ISITB IMPAMBIC 1 KOCBCHHBIC U3MCPCHUS (bI/ISI/I‘-ICCKI/IX BCJIMYUH; IPU 5TOM BBIGI/IpaTB ONTHUMAJIBHBIH CIIOCO0

HU3MCPCHUSA U UCIIOJIB30BATh U3BCCTHLIC MCTOABI OLICHKHU HOFpCHlHOCTCﬁ I/ISMCpCHI/Iﬁ




11.11

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH C HCIOJIB30BAaHHUEM TMPSAMBIX HW3MEPEHHH; MpuU HITOM
KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATHh PE3YyJIbTATHI MOJYUCHHON 3aBHCHUMOCTH (PU3MUYECKUX BEIIMYUH B BUJIC

Ta6J'II/II_[ u I‘pa(i)I/IKOB, ACJIaTh BBIBOJLI IO PE3YyJibTaTaM UCCICAOBAaHUA

11.12

11.13

CobmoaTe paBuiia 0€30MacHOr0 TPyJa MpPU MPOBEIEHUU UCCIEIOBAaHUI B paMKax yd4eOHOTO SKCIEPHUMEHTa,
y4eOHO-UCCIe0BATENbCKOW U MPOEKTHOM AESATENbHOCTH C MCHOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U

1abopaTopHOro 000pyAOBaHUS

Pematn paC‘IéTHHe 3aJa4u C sIBHO SaﬂaHHOﬁ (I)HSHQCCKOﬁ MOZCIIbIO, UCITIOJIb3YS (I)I/IBI/IIICCKI/IC 3aKOHBI U ITPUHIHUIIBI;
Ha OCHOBC aHaJIM3a yCJIOBHUSA 3a/la4n BBI6I/IpaTI> (1)I/ISI/I“ICCKYIO MOJCJ/Ib, BBIACIATH (1)I/I3I/I‘IGCKI/IC BCIINYHHBI 1 (I)OpMy.]'IBI,
H€06XOI[I/IMI)I€ JUIs €€ peuicHud, MPOBOANTDH paC‘-IéTBI M OLICHUBATH PCAJIbHOCTD IMOJIYYCHHOI'O 3HAYCHUA (1)I/ISI/I‘~IGCKOI71

BCJIMYHHBI

11.14

PemaTte kauecTBEHHBIE 3a]a4: BBICTPAUBATH JOTMYECKH HEMMPOTUBOPEUUBYIO LIETIOUKY PACCYKIAEHUN C OITOPOM Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/IG SABJICHUSA

11.15

11.16

11.17

11.18

Wcnonp3oBath npu pemieHUM Y4eOHBIX 3a/Jady COBpEMEHHble HH(OPMAlMOHHBIE TEXHOJIOTHMHM JJs IOMCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U TPEJCTaBICHNUS y4eOHON U HayYHO-TIOMYSPHOM HH(pOpMaIUH, TOTy4EeHHON
U3 PA3IUYHBIX MCTOYHMKOB; KPUTHUECKH aHATM3UPOBATH MOIY4aeMyt0 HH(OPMAIIHIO

OOBSICHATH IPUHLIUIIBI IEHCTBUS MAILlIH, TPUOOPOB U TEXHUYECKUX YCTPOICTB; pa3InyaTh yCIOBUS UX O€3011acHOr0
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

[TpuBOANTE MpUMEPHI BKJIAZa POCCHUICKMX U 3apyOeXHbIX Y4EHBIX-(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE
IIPOLIECCOB OKPYKAIOLIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI

Hcnonp3oBaTh TeopeTUYeCKHe 3HAHUS MO (U3UKE B MOBCETHEBHOM KM3HM JUIsl oOecredeHus: 6e30MacHOCTH MpU
oOpailleHnn ¢ npubopaMM U TEXHUYECKHMHU YCTPOWCTBAMHM, AJII COXPAHEHMs 3/10pOBbS U COOIIOACHUS HOPM

9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPY»KaIoILeH cpefie




PaboTath B rpymnmne c BBINOJHEHHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH, MIIaHUPOBAaTh paboTy IPYIIIbI, PalMOHAIBEHO
11.19 pacrpenensaTh 00SI3aHHOCTH M TUIAHUPOBATH JICATEIbHOCTh B HECTAHAAPTHBIX CUTYaIUAX, aJIEKBATHO OIICHUBATH BKJIA]]

KaXXJI0T'0 U3 YYaCTHUKOB I'PYIIIBI B PELIEHNUE pacCMAaTPUBAEMOM ITPOOIIEMBI



IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon
Kona nposepsieMoro sjiemeHnra IIpoBepsiemblie 3JIeMEHTHI COCPKAHUS
pasjaena
OU3NKA 1 METOJIbI HAYYHOI'O ITIO3HAHN A
11 ®usuka — Hayka o npupone. Haydnble MeTonbl MO3HaHUSA OKpyXkarouiero mupa. Poib
' HKCIEPUMEHTA ¥ TEOPUH B MIPOIECCEe TTO3HAHUS MMPUPOJIBL. DKCIIEPUMEHT B (PU3HKE
1 MopenupoBanue (HpU3NYECKUX SIBICHUH W mpoueccoB. Hayuneie runores3sl. Ousnueckue
19 3aKOHbl M TEOpUH. ['paHUIBl TNPUMEHUMOCTH (U3NYECKHX 3aKOHOB. [IpuHIIMI
' coorBeTcTBUs. Posib U MecTo (u3KMKHu B HOPMUPOBAHUN COBPEMEHHOW Hay4YHOH KapTHHBI
MHpa, B IPAKTUYECKOH ACSITEIBHOCTH JHOAEH
2 MEXAHUKA
KMHEMATHUKA
911 Mexannueckoe aBuxeHHe. OTHOCHUTENBHOCTh MeXaHudyeckoro JABmkeHus. Cucrema
o orcuéra. Tpaekropus
21 [lepemerienue, CKOpOCTh (CpedHssi CKOpOCTb, MTHOBEHHAass CKOPOCTb) U YCKOpEHHE
' 212 MaTepuaabHON TOYKH, X ITPOEKIINN HA OCH CUCTEMBI KOOpANHAT. CII0kKEHUE TepeMENICHUI
U CIIOKEHUE CKOPOCTEN
913 PaBHOMEpHOE U pPaBHOYCKOPEHHOE NpsSMOJUHENWHOoe aBWkeHue. ['paduku 3aBHCHMOCTH
o KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NTEPEMELEHUS MaTEPUAIBHON TOYKH OT BPEMEHU




2.2

214

CBobOoaHOe najzieHne. Y CKopeHrue CBOOOHOTO MaIeHUs

KpuBonuneiiHoe aBukeHHe. PaBHOMEpHOE ABMKEHHME MATEPUAIBHOM TOYKHA IO

2.15 OKpPY>KHOCTH.  YIJIOBasg CKOpOCTb, JIMHEHWHass CKoOpocTh. Ilepuony w  wyacrora.
IleHTpOCTpEMHUTENBHOE YCKOPEHHE
216 TexHnyeckue ycTpoWCTBa: CIHUIOMETP, JBMJKEHHE CHApsOB, LEIHBIE U PEMCHHbBIE
o rnepeaadu
[IpakTryeckue padboTsl. 3Mepenne MrHOBEHHOM ckopocTH. VccienoBanue COOTHONICHUS
MEXAYy IyTSAMH, IPOHICHHBIMU TEJIOM 3a IOCIEAOBATEIbHBIE DPABHBIE IPOMEKYTKH
2.1.7 BPEMEHH IIPU PABHOYCKOPEHHOM JIBMJKECHMHM C HA4YaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.
W3yuenue nBUKEHMS IIapUKa B BA3KOM skuKocT. M3yueHue nBuxeHus Teia, OpoIeHHOro
TOPU30HTAIIBHO
JMHAMUKA
991 [IpuHnnn otHocuTensHOCTH 1'anmunes. Ilepsbiil 3akoH HeroToHa. MIHEpUManbHBIE CHCTEMBI
o oTcuéra
2.2.2 Macca Tena. Cuna. [IpuHImn cynepno3uuu cui
993 Bropoii 3akoH HproTOoHa a1 MaTepHalbHONM TOYKM B MHEPLUAIBHOM CHCTEME OTCYETA
o (UCO). Tperuii 3axon HproTOHA 7151 MaTepUaTbHBIX TOUEK
224 3akoH BceMupHoro TsaroreHus. Cuna tsoxectd. IlepBas kocMuueckas ckopocTs. Bec tena
2.25 Cuna ynpyroctu. 3akoH ['yka
296 Cuna Ttpennsa. Cyxoe Tpenue. Cuila TpEeHMs] CKOJBXEHMS W CWJIA TPEHHUS IIOKOS.
o Koaddunument tpenus. Cuna conpoTUBIEHUS IPU JBUKEHUU Tela B KUAKOCTH WIIN ra3e
2.2.7 [TocTynaTtensHOE U BpallaTeIbHOE JBMKEHUE a0COIIOTHO TBEPIOTO Tea




MOMEHT CHIIbI OTHOCUTEIBHO OCH BpaleHus. [1neqo cuibl. Y ciioBust paBHOBECHUS TBEPAOTO

2.2.8
tena B UCO
2.2.9 TexHnueckue ycTpoicTBa: NOAMIMITHUKY, JBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB
[Ipaktuyeckue paboTsl. M3yueHue ABMKEHHS OpycKa IO HAKIOHHOM IUIOCKOCTH TMOJ
2910 JeicTBUEM HECKOJbKUX cuil. MccnenoBaHue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAOLIMX
o B JeOpPMHUPYEMOI TIPYKMHE M PE3MHOBOM 00paslle, OT BEIMYUHBI UX JAe(OopMaIlvH.
HccnenoBanue ycinoBuil paBHOBECHS TBEPOTO TeJla, UMEIOLIETO OCh BPALLICHHS
3AKOHbBI COXPAHEHU S B MEXAHUKE
a1 HNmnynbe marepuanbHOM TOYKH, CHCTEMbl MaTepUalbHBIX ToueK. Mmmynbe cuibl u
o M3MEHEHHE UMITYJIbCA TeJia
2.3.2 3akoH coxpaHeHus ummynbca B UCO. PeakTuBHOE ABMXKEHNE
2.3.3 Pa6ora cuibl
2.34 MOIIHOCTE CHIBI
23 2.35 Kunernueckas sHeprusi MaTepuanbHOM Touku. Teopema 0 KHHETHYECKOM SHepruu
| 236 [TorennmanesHast sueprus. [loTeHnnanbHas sHepPrus ynpyro ae(opMupoBaHHON MPYKUHBI.
o [MorennmansHast SHEPTHs Tesla BOJIM3U MOBEPXHOCTH 3eMITH
[ToreHnanpHble ¥ HEMOTEHIMATIbHBIE CHJIBl. CBSI3b PabOTHl HEMOTEHIMATBHBIX CHII C
2.3.7 W3MEHEHHEM MEXaHWYEeCKOH SHEPrMM CHUCTEMbI Tell. 3aKOH COXPAaHEHHMsS MEXaHMYEeCKOU
SHEPTUU
2.3.8 VYrupyrue u Heynpyrue CTOJIKHOBEHHUS
2.3.9 TexHuueckue ycTporucTBa: IBUKEHUE PAKET, BOAOMET, KOMep, MPYKUHHBIM MUCTONET




[Ipaktuyeckne paboTel. M3yueHHe CBsA3M CKOpOCTEH TENn TpH HEYNPyroM yjape.

23.10 UccnenoBanue cBsi3u pabOTHI CHIIbI C U3MEHEHHUEM MEXaHUYECKOM SHEPruu Tesna
3 MOJIEKVYJISIPHAA ©®U3UKA U TEPMOJNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

. OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMUHETUYECKOH Teopuu. BpoyHOBCKOE IBHKEHHE.
o Huddys3us. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUI BEIIECTBA

. Mopenu cTpoeHHs Ta30B, KUIKOCTEH U TBEPIABIX TEN U 00BSICHEHHE CBOWMCTB BEIlIECTBA Ha
o OCHOBE 3THUX MOJEIIEH

3.1.3 Macca monekyin. KomndectBo BeniectBa. [TocrosiHaas ABoraapo

3.14 TemmoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus

315 Mopens uaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJEKYISPHO-KUHETUUYECKON TEOopUu

3.1 o UJealIbHOTO Ta3a

316 AOcomtoTHas TemmepaTypa Kak Mepa CpelHEeW KHHETHYECKOM SHEepruu TemIoBOro
o JNBUKEHUs yacTul ra3a. [llkana remneparyp KenbBuna

3.1.7 VYpasuenue Knaneiipona — Menaeneesa. 3akoH JlanpToHa

318 I"a3oBble 3ak0HBI. M30mpo1iecchl B HACAIBbHOM ra3e ¢ HOCTOSTHHBIM KOJINYECTBOM BEIIECTBA:
o M30TEpMa, U30X0pa, n3odbapa

3.1.9 TexHu4eckue ycTpoicTBa: TepMOMETpP, OapoMeTp

3110 [IpakTuueckue paboTsl. M3mepeHne Macchl Bo3ayxa B KlacCHOW komHate. MccnenoBanue
o 3aBHCHMOCTH MEXIy NapaMeTpamMH COCTOSIHHSI pa3peKeHHOT0 raza

3.2 OCHOBbI TEPMOJIMHAMUWKI




TepMmoauHaMuueckass cucteMa. BHYTpPEHHSAS JHEPIrus TEPMOJUHAMUYECKOM CUCTEMBI U

3.2.1
COCOOBI €€ N3MEHEHMSI
3.2.2 KommdgecTBo Ternotel u paboTa. BHYTpeHHsIS SHEpTUsl 0OTHOATOMHOTO HUJICAILHOTO Ta3a
323 Bunapl Temnonepenauun: TEMIONPOBOIHOCTh, KOHBEKIINSA, U3IydeHHe. TemnoéMKoCTh Tena.
o VY nenpHas TEII0OEMKOCTb BellecTBa. Pacuér konuyecTBa TEMIOTh IPU TeIIonepesaye
394 IlepBblii 3aKOH TepMOAMHAMHUKHU. lIpuMeHeHuEe NEepBOro 3aKOHAa TEPMOJMHAMMKH K
o nzonpoueccam. ['paduueckas mHTEpIIpeTanus padoThl raza
TernoBbie Mammnbl. [TpuHIMIBL HeHicTBUS TEIUIOBBIX MamKH. [IpeoOpa3oBanus sHeprun B
3.2.5 TeIyIoBeIX MamuHax. Kosddunuent monesnoro aeiictBus (mamee — KIIJI) TemnoBoi
mawmuHbl. Hukin Kapuo u ero KIT/]
326 Bropoii 3akoH TepmoauHamuku. HeoOpaTumocTh mpoleccoB B mpupoje. TerioBble
o JBUTaTeNU. DKOJOTHUECKUE MPOOJIeMbl TETJIOIHEPIeTUKU
327 TexHuueckue yCTpOWCTBA: JBUTATENIb BHYTPEHHETO CrOpaHusi, OBITOBOM XOJOIMIBHUK,
o KOH/IUIIUOHED
3.2.8 [IpakTuyeckue paboTel. Mi3Mepenue ynenbHOH TEI0EMKOCTH
AT'PEI'ATHBIE COCTOSHUSA BEILECBA. ®A30BBIE ITEPEXO/IbI
331 [TapooOpazoBanue u KoHJeHcalmsa. VcmapeHue U KuIeHHe. YjenbHas —TerioTa
o napooOpa3oBaHus. 3aBUCUMOCTD TEMITEPATyphl KHTICHUS OT JaBJICHUS
3.3 3.3.2 AOGCoIOTHAS 1 OTHOCHTENBbHAS BIAXHOCTh BO3yXa. HackImeHHbIi map
333 Teépmoe Teno. Kpucrammmaeckue n amopdHbIe Tena. AHH30TPOIHS CBOWCTB KPUCTAILIOB.
o XKunkue kpucramisl. CoBpeMeHHbIE MaTepUAIIbI
3.34 [InaBnenue u kpucTaumM3aius. Y aeibHas TerioTa riasiaenns. Cyomumanms




4.1

4.2

3.3.5

YpaBHEHHE TEIIOBOTO OamaHca

TexHuuyeckue yCTpONCTBA: TUTPOMETP U ICHUXPOMETP, KaJIOPUMETP, TEXHOJIOTHH

338 MOJTyYeHUS COBPEMEHHBIX MaT€pHajoB, B TOM YHCIIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH
3.3.7 [IpakTuueckue padotsl. 3MepeHue BIaXXHOCTH BO3AyXa
OJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 DneKTpu3anys Tel. JIEKTPUIeCKUi 3apsi. JlBa BUIa SIEKTPHUUECKUX 3apsiioB
4.1.2 [IpoBOIHMKY, AUDIIEKTPUKH U MOJIYIIPOBOAHUKH
413 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaaa
4.1.4 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
415 Onextpudeckoe nosne. Hanpsk€HHOCTH 3ekTpuyeckoro mons. [IpyHIun cynepno3unmu.
o JIvHUY HATIPSKEHHOCTH AJIEKTPHYECKOTO OIS
4.1.6 Pabora cun anextpocrarnueckoro nois. [lorenmnuan. PazHocTs noTeHIManos
417 [IpoBOMHUKM W AMANEKTPUKH B TOCTOSTHHOM JJIEKTpUYecKoM Tode. Jludnexrpudeckas
o IIPOHUIIAEMOCTh
418 OnektpoémkocTh. KonaeHcatop. DJIEKTpOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa. DHEPrus
o 3apsHKEHHOr0 KOHJIeHCaTopa
419 TexHuueckue ycTpOHCTBA: 3IEKTPOCKOI, 3JIEKTPOMETP, 3JIEKTpocTaTHUecKas 3alluTa,
o 3a3eMJICHHE DIIEKTPOIPHOOPOB, KOHACHCATOP, KCEPOKC, CTPYIHHBIN PUHTEP
4.1.10 [IpakTrueckue paboTsl. U3Mepenne 3neKTpoEMKOCTH KOHIEHCATOPa

OCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX CPEJIAX




Ycaopus CyHICCTBOBAaHUA MOCTOAHHOI'O 3JICKTPUYCCKOTO TOKaA. Ucrounukm toka. Cuia

421
ToKa. [IoCTOSIHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka Lenu
4.2.3 DIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIIBHOE CONIPOTUBIICHUE BEILIECTBA
4.2.4 [TocnenoBarenbHOE, MapAILIEIbHOE, CMEIIAHHOE COEIMHEHHUE MPOBOIHUKOB
4.2.5 Pabora anekrpudeckoro Toka. 3akoH J[xoynst — JIenma
4.2.6 MOMIHOCTD 3JEKTPUUYECKOTO TOKA
427 anexTpoaBrkymias cuia (nainee — 3/1C) u BHyTpeHHEe COMPOTUBICHUE UCTOYHUKA TOKA.
o 3akon OMa 1t MOJTHOM (3aMKHYTOM ) 3JIeKTpudecKoi 1enu. KopoTkoe 3ambikaHue
128 DneKTpOHHAas IPOBOAMMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCTb COIIPOTUBIICHHS] METAJIIOB
o oT Temneparypsl. CBEpXIIpOBOANMOCTh
4.2.9 OnexkTpuyeckuil ToK B Bakyyme. CBOICTBa 37IEKTPOHHBIX MTyYKOB
4210 [MonympoBonHuku. CoOCTBEHHas M MpHUMECHas MPOBOJUMOCTb IOJYIPOBOAHHUKOB.
o CsoiicTBa p-n nepexoxa. [lonynpoBoIHUKOBbBIE TPUOOPHI
4211 DNEKTPUUECKUN TOK B DJIEKTPOIUTAX. DIEKTPOIUTHYECKAS TUCCOLMALINS. DIEKTPOIU3
4212 OnekTpuueckuid TOK B razax. (CaMoCTOATENbHBIH M HECAMOCTOSITENIbHBIN pasps.
o PaznuuHble THITBI CaMOCTOATENBHOTO pa3psa. Monnus. [Tnazma
TexHuueckue ycTpoWcTBa: amImepMeTp, BOJBTMETP, pPEOCTaT, MCTOYHUKH TOKa,
1913 JJIEKTpOHArpeBaTebHble MPHUOOPBI, AJIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP
o COTIPOTHUBIIEHUS, BAKYYMHBIN JHOJ], TEPMUCTOPHI U (POTOPE3UCTOPHI, OTYIIPOBOTHUKOBBIH
JIOJ1, TaJbBaHUKA
4.2.14 [IpakTuyeckue paboTel. M3yueHne cMeaHHOTO COeIMHEHHS PE3UCTOPOB.




N3mepenne DJIC ucTouHMKa TOKa M €ro BHYTpPEHHEro compoTuBieHusi. HaOmronenue

3JEKTPOJIN3a
11 KJIACC
Kon
paszena Koanposepsiemoro 3;ieMeHTa IIpoBepsieMble 3JIeMEHTbI COIeP/KAHUA
4 SJIEKTPOAMHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAA UHAYKIMA
43.1 ITocrossHHBIE MAarHUTHI. B3auMoielicTBUE MOCTOSHHBIX MArHUTOB
MarnutHoe mone. Bektop MarHuTHOM uHAyKuMH. I[IpuHnun cynepnosunuu. JInHun
4.3.2 MarHuTHOM WHAYKUMHU. KapTuHa JMHUI MarHUTHOW HWHIYKUMU TOJSI TOCTOSHHBIX
MarHuTOB
MaruuTtHOE MoJjie€ TPOBOJAHUKA C TOKOM. KapTMHa NMHUN TONS JJIMHHOTO MPSIMOIO
4.3.3 MIPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena.
4.3 B3anMozeiicTBrue MPOBOIHUKOB C TOKOM
4.3.4 Cwa Amriepa, €€ MOJTyJTb ¥ HalpaBJICHHUE
Cuna JlopeHua, €€ MoAynb W HampaBieHue. J[BUKeHUE 3apsHKEHHOM YacTHIlbl B
435 OTHOPOITHOM MAarHUTHOM Tiosie. PaGoTa cunbl JIopenua
4.3.6 SBneHue AMeKTPOMAarHUTHON MHTYKITHH
4.3.7 [ToTok BeKTOpa MArHUTHON MHAYKLIUU

4.3.8 OJ1C uHAyKIMH. 3aKOH JIEKTPOMAarHUTHON MHAYKIMK Dapanes




5.1

Buxpesoe anexkrpuueckoe mnozne. IJC WHAYKUUA B TMPOBOJAHHUKE, ABUKYIIEMCS

439 HOCTYNATEIbHO B OJHOPOAHOM MAarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenua
4.3.11 NuayktuBHOCTH. SIBnenue camonnaykuuu. 9J1C camonHayKunu
4.3.12 OHeprust MarHUTHOT'O NOJISl KaTyIIKU ¢ TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe

TexHuUecKre YCTPOKMCTBA: TOCTOSIHHBIE MAarHHTHI, SJIEKTPOMAarHWUTHI, JJIEKTPOIBUTATENb,
4314 YCKOPHTEIIH 3JIEMEHTAPHBIX YACTHLI, UHIYKLIMOHHAS [1€Yb

[TpakTuyeckue paboThl. V3ydeHne MarHUTHOTO IOJI KaTyHIKH ¢ TOKOM. MccnenoBanue
4.3.15 JeMCTBUS TOCTOSHHOIO MarHUTa Ha paMKy ¢ TOKoM. VccinenoBaHue sIBJICHHUS

AIIEKTPOMArHUTHON MHIYKIIUU

KOJIEBAHUA U BOJIHBI
MEXAHWYECKUE N DJIEKTPOMATHUTHBIE KOJIEBAHUA

Konebarenbnas cucrema. CBoboaHbIe KoneOanus. ['apmonnueckue konedanus. [lepuon,
>11 4acToTa, aMIUIMTY 1A U (pa3a KosebaHui
5.1.2 [TpyxuHHBINA MasTHUK. MaTeMaTH4eCKUI MassTHUK

VYpaBHeHUe rapMOHHUYECKHUX KojeOaHuil. KuHemaTnueckoe M TUHAMHUYECKOE OMHCAHUE
513 KOJIe6ATENFHOTO IBIKCHHUS
514 [TpeBparieHre SHEPrUU IPU TAPMOHUYECKUX KojeOaHusX. CBA3b aMIUIUTYbI KoJeOaHui

MCXOJHON BEJIMUYMHBI C aMIUIUTYIaMU Kosie0aHUl €€ CKOPOCTH M YCKOPEHHUS




5.2

Konebartenbupiit kKoHTYp. CBOOOJHBIC SJCKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM

5.15 KoJ1e0aTeJIbHOM KOHTYpe. AHAJOTHS MEXKIy MEXaHMYECKHMMH U AJIEKTPOMArHUTHBIMU
konebanusmu. ®opmyna Tomcona
5.1.6 3aKOH COXpaHEeHMsI SHEPTUU B UI€aJIbHOM K0J1e0aTeIbHOM KOHTYpE
Bremnyxaennole  MexaHudeckue — kojeOanusa. Pe3zonanc. Pe3onHancHas — kpuBas.
>17 BriHyX1I€HHBIE AJIEKTPOMArHUTHBIE KOJIeOaHMsI.
5.1.8 [Tepemennsbrit Tok. CHHYCOUIaTTBHBIN IEPEMEHHBIN TOK.
Mo1HOCTh IEPEMEHHOI0 TOKAa. AMIUIMTYAHOE U JEMCTBYIOLIEE 3HAaYEHHE CUJIbl TOKA U
>1.9 HAIPSDKEHUS
Tpanchopmarop. IlpousBoacTBo, mepenaya U NoTpedICHUE SIEKTPUUECKON SHEPTHUU.
5.1.10 OKOJIOTUYECKHE PUCKM TpU MNPOU3BOJACTBE dJeKTpuueckoil sHepruu. KymbpTypa
HCIIOJIb30BaHUS 3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU
5.1.11 TexHudeckue ycTpoicTBa: ceicMorpad, sMeKTpUIECKU 3BOHOK, JIMHUH JIEKTpOTIepeiad
[TpakTueckue padoTsl. VMccnenoBanrue 3aBUCHMOCTH MEPHOJA MAJIBIX KojlebaHUM rpys3a
5.1.12 Ha HUTU OT JUIMHBI HUTH M Macchl rpysa. McciaegoBanue nepeMeHHOro TOKa B IENU U3
MOCJIEI0BATENbHO COETMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U pe3UCcTopa
MEXAHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHbI
MexaHnueckue BOJIHbI, yciaoBUs pactipocTpanenus. [lepuoa. CkopocTh pacpocTpaHeHus
>21 1 JuinHA BoJHBI. [lonepeunsbie U Mpo10JIbHBIE BOJTHBI
5.2.2 NuTtepdepeniius u nudpakiys MEXaHUUECKUX BOJITH
5.2.3 3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka




5.3

SJIGKTpOMaI‘ HUTHBIC BOJIHEL. Y CJIOBHS H3JIYUCHUA BJICKTPOMArHUTHBIX BOJIH. Bianmnuas

>2.4 opueHTaIus BeKTopoB E, B 1 v B 351IeKTpOMarHuTHON BOJIHE B BaKyyMe

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, NPEIOMIICHHE, MOJsSpU3aLus,
225 mubpaxius, uaTepdepennns. CKopocTh AMEKTPOMArHUTHBIX BOJIH

[Ikana 37eKTPOMarHUTHLIX BOJH. [IprMeHeHne 3MeKTPOMarHUTHBIX BOJH B TEXHHUKE U
5.2.6 Gury

[TpuHIMNBI ~ pafnMoCBSI3M W TeJEBHICHHs. Panuonmokamus.  DIEKTPOMarHWTHOE
o2 3arpsi3HEHUE OKPY KAIOIIEH cpebl

5 TexHUYeCKHEe YCTPONUCTBA: MYy3bIKAJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBAas IMarHOCTUKA B
>28 TEXHUKE ¥ MEJULIMHE, pajap, paluonpruéMHUK, TEJIEBU30D, aHTeHHA, Tenedon, CBU-neun
OIITUKA

531 [IpsimonuHEHOE pacpoCTpaHEHUE CBETA B OHOPOIHOM cpene. JIyu cBera
532 OtpaxkeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n300paXKeH!i B IIOCKOM 3epKasie
5.3.3 [penomienue cBeTa. 3aKOHBI IPETIOMIIEHHSI CBETa. AOCOTIOTHBIN MOKa3aTesb MPEIOMICHUS
534 I[TonHoe BHyTpeHHee oTpaxenue. [IpeenbHbIi yrosl MOJTHOrO BHYTPEHHETO OTPaKEHUS
5.3.5 Hucnepcus cBeta. CnoxxkHblit coctaB 6enoro cera. L[ser

Cobuparomue u pacceuBaronive JuH3bl. ToHkas auH3a. DOKycHOE paccTosHUE U
5.3.6 onTHYecKas cuiia TOHKOM JuH3bL. [locTpoenune wu300pakeHMI B COOUpAOIIUX U

pacceuBaromux JuH3ax. Dopmysa TOHKOU JIMH3bI. Y BeIWYEHHE, 1TaBaeMOe JINH30M
5.3.7 [Ipenensl NPUMEHUMOCTH F€OMETPUUECKON ONTHUKH




7.1

Wutepdepentus cBeta. KorepeHTHbIE HCTOUHUKH. Y CIIOBHS HAOIIOJCHUS MAaKCUMYMOB U

5.3.8 MUHUMYMOB B HHTEPPEPEHLUUOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HUCTOYHUKOB
Hudpaxmus cBera. [ludpakuuonHas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
>39 MaKCHUMYMOB IpH aICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIUOHHYIO PEHIETKY
5.3.10 [Tomstpusanus cBera
TexHUYECKHUE YyCTPOWMCTBA: OYKH, Jyma, (oToammapar, MTPOSKIIMOHHBIA —armapar,
>311 MHUKPOCKOII, TEJIECKOI, BOJJOKOHHAs ONTHKA, TU(GPAKIIUOHHAS PEIIETKA, TOISIPOUI
[TpakTueckue paboTel. M3mepenue mokasarens npenomieHus. MccnenoBanue cBOWCTB
>3.12 n306pakenuil B muu3ax. Habmomenne nucnepcuu ceeta
SJIEMEHTBI CITIEIITUAJIBHOM TEOPMU OTHOCUTEJIBHOCTH
['panunel  NPUMEHUMOCTH  KIAcCMYeCKOW  MexaHuwku.  llocTymaTel  Teopuu
6.1 OTHOCHUTEJIBHOCTH: WHBAapUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPHHIIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA
6.2 OTHOCHUTETBHOCTH OJIHOBPEMEHHOCTH. 3aMe/IJIeHHe BPEMEHH U COKpAIEHUE JUTUHBI
6.3 OHeprusi U UMIYJbC CBOOOTHON YaCTHIIBI
CBsI3b Macchl C 3HEpruel 1 UMIYJIbCOM CBOOOIHOM YacTUIbl. DHEPrus MOKOs CBOOOTHOM
0.4 YaCTHIIBI
KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKU
111 ®otonbl. Dopmyna [Inanka cBsi3u dHEPrUH POTOHA C €0 YACTOTOW. DHEPTHsl M UMITYIIbC

dboToHa




OtkpeiTie u wuccinenaoanue ¢Gotodpdexkra. Omnbitet A.I.  CronetoBa. 3aKoHBI

7.1.2
dboTtorddekra
7.1.3 VYpaBuenue DitHmrelina g porodddexra. «Kpacnas rpanuna» Gororddexra
7.1.4 JlaBnenue ceera. OnwiTel I1.H. JIeOeneBa
7.15 XHUMHYECKOE IEHCTBUE CBETA
7.1.6 TexHudeckue ycTpoiicTBa: GOTO3IEMEHT, (POTOAATUHK, COJTHEUHAs OaTapes, CBETOUO/]
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pe3epdopia o uccie1oBaHuio CTPOCHHSI aTOMA.
2l IInaHeTapHas MOZIETb aTOMa
[Tocrynarel bopa. M3mydyenue u noriomeHne (GOTOHOB IPHU TEPEXO0JIE aToMa C OJHOTO
122 YPOBHS SHEPrUM Ha Apyroil. Bunasl ciekTpoB. CHEKTp ypoBHEH SHEPIMM aTOMa BOAOPOIa
7.2 BonHoBele cBoiicTBa yactull. Bonubl ne bpoid. KoprnyckyasspHO-BOITHOBOM Iyallu3M.
723 Judpaxnus 31eKTPOHOB Ha KpHUCTaJlIax
724 CroHTaHHOE M BBIHY)KJIEHHOE U3JIydeHHUe. Y CTPOWCTBO U MPUHIUI pabOThI 1a3epa
TexHUuyecKkue ycTpOWCTBA: CIEKTpPalIbHBIM aHaIu3 (CHEKTPOCKON), Jla3ep, KBAHTOBBIN
725 KOMITBIOTED
7.2.6 [TpakTnyeckue padotel. HabmoneHne TMHEHYaToro cekTpa
ATOMHOE A1PO
7.3.1 MeTopl HAOMIOACHUS U PETUCTPAITIH DJIEMEHTAPHBIX YaCTHI]
7.3 OtkpeiTHe pamumoakTuBHOCTH. OmbiTel  Pesepdopma 1o  ompeaeneHuio  cocTaBa
7.3.2 paauoakTuBHOro u3iMydeHus. CpoiicTBa anb(da-, Oera-, ramma-uziaydeHus. Brmsxue

PaarOaKTHBHOCTH HaA XHUBBIC OPraHU3MBbI




OTtkpeiTHE TIpOTOHA U HelTpoHna. Hyknonnas monens siapa I'elizenGepra — VBaHeHKo.

733 3apsn sapa. MaccoBoe uuciio siapa. M3orornbl
Anbda-pacnian. DIEKTPOHHBIA U MO3UTPOHHBINA OeTa-pacnaa. ['amma-uznydeHue. 3aKoH
734 PaaMOaKTUBHOIO pacnaaa
7.35 DHeprus CBsS3U HYKIIOHOB B spe. Snepubie cuiibl. Jledekt maccsl sapa
7.3.6 Snepnbie peakuuu. JleneHne U CUHTES SIEp
Snepusiii peaktop. Tepmosiaepubiii cunHTe3. [Ipobmembl U MEPCHEKTUBHI SACPHOM
3 SHEPTreTUKHU. DKOJOTUUECKHUE ACTIEKTHI SIEPHON SHEPTETUKU
7.3.8 DneMeHTapHbIe yacTullbl. OTKphITHE MO3UTpOoHA. DYyHITaMEHTabHBIE B3AUMOICHCTBHS
TexHuueckue ycTponcTBa: JO3UMETP, Kamepa BuibCcoHa, SIEpHBIM PEaKTOp, aTOMHas
739 6omba
7.3.10 [TpakTueckue padoTsl. MccnenoBanue TpekoB yacTuil (110 roTOBbIM (hoTorpadusim)
OJIEMEHTbBI ACTPOOU3UKIA
8.1 Bun 3Bé3nnoro HeOa. Co3Be3nus, sipKkue 3BE3/IbI, IUIAHETHI, UX BUIUMOE JIBUKEHUE
Conneunas cucrema. Ilnmanersl 3emHON Tpynmbl. [ImaHETHI-TUTaHTBI U MX CHYTHUKH,
8.2 KapJuKOBbIe TU1aHeThl. Manble Tena COJIHEUYHON CUCTEMBI
8.3 Counnne, potocdepa u atmocdepa. CoaHeyHast aKTUBHOCTh
8.4 Ucrounuk sHeprun CostHIA U 3BE3NT
3BE3/1bI, UX OCHOBHBIC XapaKTEPHCTUKU: Macca, CBETHMOCTh, Paauyc, TeMIleparypa, Hx
B3aUMOCBS3b. JluarpamMma «CHEKTpaJlbHBIM KJIACC — CBETUMOCTbY». 3BE3/bI TJIaBHOM
8.5 MOCTICIOBATEIbHOCTH.  3aBHCHUMOCTh ~ «Macca — CBETUMOCTBY» JUIS 3BE3N TJIaBHOU

oCaca0BaTCIIBHOCTHU




Buyrpennee crpoenue 3BE34. COBpEMEHHBIE MPEIACTABICHUS O MPOUCXOKICHUU U

86 sBommonu ConHIa 1 3BE3/1. DTambl )KU3HU 3BE3]T

Muneunsiit [1yTs — Hama [Nanaktuka. CnivpansHas cTpykTypa [anakTuku, pacrpeaesienme
8.7 3BE31, raza u e, llomoxenue m jaBmkenne ComHina B Iamaktuke. Ilmockas u

cdepuueckas mojacucTeMsl ['anakTuku
8.8 Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B SAPAX TaTAKTHK

Bcenennas. Pacummpenne Beenennoit. 3akon Xa06ia. Paz6eranue ranaktuk. Bospact u
8.9 panuyc Bcenennoii, teopuss bonbimoro B3psiBa. Mopens «ropsiueid BceeneHHoi».

PennkroBoe u3nyuenune

Macmrabnas crpykrypa Bceenennoil. Mertaranaktuka. Hepeménnasie 1mpoGiembl
810 aCTPOHOMHUHU




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






