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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TPeOOBaHUWM K pe3yibTaTam
OCBOCHHMSI OCHOBHOUM 00pa3oBaTelbHOM Mporpammsl, npeacTaBieHHbIx B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIICTIIIUMA TIPEeTNo/iaBaHusl yueOHoro mpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mpu
oOyueHnu ux ¢u3uKe Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-ACSTEIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
oOyueHHs, a TakXKe YYHUTHIBAET HEOOXOJAMMOCTH peaU3alUd MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMHM IpeameTraMu. B Hel
OTPENICNIAIOTCA OCHOBHBIC 1€ M3y4YeHHs (PU3UKU HA YPOBHE CPEIHETO OOIIEero
oOpa3oBaHusl, TUIAHUPYEMBI€ PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKU: JIUIYHOCTHBHIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3HKe BKIIOUYACT:

® [UIAHHPYEMBbIC PE3YJIbTaThl OCBOCHHUS Kypca (PU3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE pe3yJIbTaThI 110 T0J1aM O0yUYEHUS;

e cojepxanue yueoHoro npeamera «dDusukay mo rogam o0yueHus.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BBICTYIAs B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. [IkoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yomuii
JUUIS €CTeCTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (PU3UYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHHE M aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKHU, TPAHCIOPTA, OCBOCHUS
KOCMOCa, TIOJIyYeHHUsI HOBBIX MATEpHAIOB C 3aJaHHBIMU CBOWMCTBAMU M JIPYTHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYaromwmxcs, B (OPMUPOBAHHE yMEHUN TPUMEHSTh
Hay4HBII METOJ1 MO3HAHUS MPU BBHIMOJIHEHUU MU YUYE€OHBIX HCCIIeI0BaHUM.

B ocHoBy kypca ¢u3MKM [Ji YpOBHSI CpeAHEro oOuero oOpa3oBaHUS
MOJIOKEH PAI HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK IPUHIMUIBI €r0
MOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUYECKON TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEr0 3a CUET OpraHU3aldUd SKCIEPUMEHTAIbHOU JAESITEIbHOCTH O00YYaroluXcsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKH — DOTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKW, OCYIIECTBIAETCS y4YaCTHUKaAMU
0o0pa30BaTeNpHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAHUS WU
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OOy4aronMMHUCS YMEHHUSIMU TPOBOAUTH KOCBEHHBIE M3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJIIIOTCS 33Ja4d C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca, Tak M UHTETPHUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU IS CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHU.

JlabopaTopHoe 00OpynOBaHME JII YUYEHHUYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (¢dopMHpOBaHHE HHTEpEca WU CTPEMJICHHS OOYYaIOIMIUXCS K HAyYHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTCIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

® pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (pOpMUpOBaHHE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (GOpMHPOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa H3yueHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (dopmMupoBaHHE yMEHUH OOBSACHATH SBICHHUS C HCIOJb30BAHHEM
bu3MYecKuX 3HAaHUN U HAYYHBIX JJOKA3aTebCTB;

e (opmMupoBaHHE MPEACTABICHUN O poyid (DU3UKH [JIsT PA3BUTHUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEIyIoMNUX 3a1ad B

npoliecce u3yueHus Kypca (U3UK1 Ha YpOBHE CPEHEr0 O0IIero o0pa3oBaHus:



e mpHOOpEeTEHHWE  CHUCTEeMBbl  3HaHWMM 00  o0mmx  (U3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, JJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HMKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopmupoBaHre YMEHUW TPUMEHSATh TEOPETUUYECKUE 3HAHUA  JUIS
OOBbsiCHEHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U JUISl TNPUHATUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

® OCBOGHHE CIOCOOOB pEHICHHUA pPAa3IMYHBIX 33Jad C SBHO 3aJaHHON
dusznyeckoil Monenblo, 3aJay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anre GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e mOHUMaHUE (U3MYECKMX OCHOB W NPHUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

® OBJIQJICHHE METOJaMU CaMOCTOSATEIBHOTO TUIAHUPOBAHUS M TMPOBEICHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OIpPEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

® CO3/1aHHE YCIIOBUH M Pa3BUTHS YMEHUN MPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEl0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo ¢u3MKe MepeueHb JabopaTOpHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COAEPKAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka O mpupone. HayuHble MeTOIBI NO3HAHMS OKPYKAOLIETO
Mupa. Ponb DOKCrepuMeHTa M TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MognenupoBanue (uU3NYECKUX SIBJIEHMM M mporieccoB. HayuHble TMIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb m mMecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemernienne, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTH) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOEe IBIkKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U IepeMelIcHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTenbHOE yCKOPEHUE.

TexHuyeckue yCTPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



Habmionenue ABMKEHHUs Tena, OpPOIIEHHOTO MOJ YrjoM K TOPU3O0HTY U
TOPU30HTAJIBHO.

N3mepeHne yckopeHus: CBOOOJHOrO MaieHHs.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHKEHHUS C LIEJIBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, MPOUACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHM IPU PaBHOYCKOPEHHOM
JBUKECHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBUKEHUS IApUKa B BA3KOM )KUIKOCTH.

N3ydenue nBUXKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['aynmmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsxkectd. IlepBas kocMmuueckas
CKOPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIkKEeHUsS U cuiia TpeHus nmokos. Koaddumument tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalaTeaIbHOE IBIXKEHHE a0COIFOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBud
paBHOBeCHUSA TBEPJIOTO TEIA.

TexHuyeckre yCTpOMCTBa M MPAKTUUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MacC B3aUMOAECHCTBYIOIIMX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmaluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3yuyenue nBuxeHUs: OpycKa 1o HaKJIOHHOMW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uxX JAehOopMaIIvH.

HccnenoBanre yCIOBHI pPaBHOBECHS TBEPAOTO TeENA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus  mexaHuxe

NMiynsCc MatepuaibHOM TOUYKHM (Tena), CHUCTEMbl MaTEPHAIBHBIX TOYEK.
HMItynsC cHIIbl 1 U3MEHEHHE HMITyJIbCa Teja. 3aKOH COXPAHEHWS HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

Pabora cuibl. MOIIHOCTH CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 U3MEHEHUH
KUHETUYECKOUN YHEPTUMU.

[ToTreHnmansHas DHEPTHUSL. [ToTeHnmansHas DHEPTHUs yIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teida  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUUANbHblE  cuibl.  CBs3b  pabOTHI
HEMOTCHIHAIBHBIX CHUJI C M3MEHEHMEM MEXaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXPAaHEHUS] MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckre yCcTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTruBHOE IBHXKEHUE.

[lepexoq NOTEeHIUATBLHON SHEPTrUU B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJIa Ha PUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznea 3. MosexkyasipHas pu3uKka U TEPMOJUHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pazmepsl Monekyl. KonundectBo BemiectBa. [locTosiHHas ABoraapo.



TemmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkana remmneparyp
Llenbcus.

Mopnens  uneanpHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HACalbHOrO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHHMS dactul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIbHOM I'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuueckue yCTpOHMCTBa M IPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAaIOIIME TUCKPETHOE CTPOEHHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnbIThl 10 TU(PPYy3UHN )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMOJCHUCTBU.

Monens, niutocTpupyomias Ipupoay AaBICHUS Ta3a Ha CTEHKU COCYJa.

OnpIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUA WJEANbHOrO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OmnpeneneHne Macchl BO3AyXa B KIIACCHOM KOMHATE HAa OCHOBE HM3MEPEHMM
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMeTpaMU COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonunamuueckass cucrema. BHYTpeHHssT dHEprus TEPMOIUMHAMUYECKOU
CUCTEMBI U croco0bl e€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEIECTBA.
KosnuecTBo TEIIOTH pH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumMeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaM. ['paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akoH TepMognHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TeruoBpie  mamuubl.  [IpUHOUNBI  JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBaHust SHEPrUM B TEMJIOBbIX MaiMHax. KoapuuueHT mnosie3Horo



nercTBus TemwtoBo mammHbl. [{ukn KapHo m ero ko3¢ @UIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUITUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW H3HEpPruM Teja IMPU COBEPIICHHH PAOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXKATOTO BO3MyXa, HarpeBaHue 3(dupa B
JaTyHHOU TpyOKe myTéM TpeHUs (BUICOIEMOHCTPALINS).

M3MeHeHne BHYTpeHHEN dHEPIruu (TeMIlepaTyphl) Teja IpH Teruionepeaaye.

OnpIT 1o anauabaTHOMY pACHIMPEHHIO BO3ayxa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mogenu napoBoil TypOWHBI, JBUTATENSI BHYTPEHHETO CTOPAHUSsl, PEAKTUBHOIO
JIBUTATEJIA.

Vuenuuecxuii sxcnepumenm, rabopamoptvle pabomol

N3mepenne yaenbHOu TENI0EMKOCTH.

Tema 3. Aepecamnwie cocmoanusn eeuyecmea. Pazoswvle nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAA BJIAXXHOCTh BO3ayxa. HacellmeHHbll map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATYPhl KUTICHHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdusie Tena. AHU30TPONHS CBOWMCTB
kpuctaioB. JKuakue kpuctamisl. CoBpeMeHHble MaTepuanbl. [lnaBrmenue wu
KpUCTAJLTH3AIs. Y IeJbHas TeruioTa miaBieHus. Cyonumarius.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHudeckrue YCTpPOMCTBA M TMPAKTUYECKOE IPUMEHEHHE: TUTPOMETP W
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHCJIE HAaHOMATEepPHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MaPOB.

Kunenuve npu nMoHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenne HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIleCTBRa.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3mepenre 0THOCUTEILHON BIaXKHOCTU BO3AYXa.

Pasnen 4. dinekTpoguHaMuKa
Tema 1. Inexkmpocmamuka



OnexTpuzauus Tel. OJEKTpUYeCKWil 3apsn. JlBa BHIOA 3IEKTPUYECKUX
3apsAa0B. IIpOBOOHUKH, IUAJIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aunmoneiictBue 3apsaaoB. 3akoH KynmoHa. TodeuHbli AIEKTPUYECKU 3apsia.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nekTpuueckoro mnojs.  [IpuHiun
CYHEPHO3ULIUNA DIEKTPUYECKUX Ioner. JIMHNKM HanpsyKEHHOCTH DJIEKTPUYECKOTO
TIOJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUARNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JnanexkTpruyueckas IpOHUIIAEMOCTb.

DnekTpoéMKocTh. KongeHncatop. DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

TexHudeckue yCTPOMCTBA M IIPAKTUUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHUE 3JIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMmopencTBre HaANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITTOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAaH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUUIECKOW MPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCAToPa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenne 21eKTpoEMKOCTH KOHIAEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 171 y4acTKa LEeTu.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIIEHUE BEILECTBA.
ITocnenoBarenpHOE, TapalIeIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora onexkTpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DONEeKTPOABMXKYLIasl CUjia M BHYTPEHHEE CONPOTUBIEHUE MCTOYHHKA TOKAa.
3akoH Oma 1 MOJTHOM (3aMKHYTOM) 3JIeKTpU4YecKol nenu. KopoTkoe 3aMbIKaHue.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.



DOneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U IIpUMECHAs IIPOBOJAUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYEeCKHd TOK B  PAcTBOpax M paciulaBaX  dAJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Inazma.

TexHu4ecKkue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepHraa.

CMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii paspsa U NpOBOJANMOCTb BO3IyXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

W3mMepeHne 3JIEKTPOABUKYIIEW CUIIBI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HabGmronenne ammekTpoimsa.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 10 kiacce OCyLIECTBISIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypcaMM MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, rumores3a, (Quamueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHWe CUCTEMbl YpaBHEHWM, JIMHEWHas (QyHKIHA,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX IIPOECKLUHA HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.



bBuonocus: mexanndyeckoe ABMKEHUE B KHUBOW mpupojae, Auddys3usi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
ANEKTPUYECKUE SBIICHUS B )KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU WU
ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBAHUKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOALIWIHUKHA, HCIIOJIb30BAaHME 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIULIUOHEDP, TEXHOJIOTHH
IIOJIyYECHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YKCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, 3JIEKTPOHArPEBATEIIbHBIC npuoOopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMoOAeHCTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAaykKuuu. I[IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
WHYKIIUU T0JIS TOCTOSSHHBIX MarHUTOB.

MarautHoe TI0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN HWHIYKUWH
MAarHUTHOI'O TOJISL JUIMHHOTO IPSIMOTO NPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoielicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HalIpaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HampaBJiieHUE. [[BHKEHUE 3apsKEHHOW YacTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SlBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BEKkTOpa MarHUTHOU
MHAYKUAHW. OJIEKTPOABIKYIAs CWia HWHAYKIUM. 3aKOH 3JIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUjla WHIYKIUU B
IIPOBOJIHHUKE, IBUAKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuiio Jlenna.



NHOyKTUBHOCTh.  SIBIIGHHME CAMOMHIYKUWU. OJIEKTPOABWXKYILIAS CHJIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHudeckrue yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIWOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JIvHUY MHIYKIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH U3MEHEHUSA
MarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomeol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUSA MOCTOSHHOIO MAarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUNMHbIE KOJ1€0AHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHUUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanwms. [lepuona, wacrora, amrmumryaa u ($aza KoieOaHUN.
IIpy>XKMHHBIN MasATHUK. MaTremMaTU4eCKU MasTHUK. Y PaBHEHUE TapMOHHUYECKUX
koJiebanuii. [IpeBpaiiieHre HEpPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJ€OaHUS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpE. AHAJOTHS MEXIy MEXaHUYEeCKUMU U
AIIEKTPOMAarHUTHbIMU KoneObanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHUS
HHEPrUu B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aryxaroumx kojieOaHUsIX. BbIHYKI€eHHbIE MEXaHUYECKHE
koseOanusi. Pezonanc. BoiHyKAeHHbBIE JIEKTPOMAarHUTHBIE KOJICOaHHUSI.

[lepemennbiii TOK. CHHYCOMJANbHBIA IEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsKEHUS.



Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUM B TIOBCETHEBHOM )KU3HH.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHUE: SIICKTPUUYECKUMA
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOAaTeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

Halmronenne 3atyxaromux KojeOaHuH.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJIEOAHUN.

Habnronenue pezonanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpum mocCiIeoOBaTEIbBHOM COEAMHEHWH PE3UCTOPA, KATyLIKH
MHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopens THHUYN IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanre 3aBUCUMOCTH TEpUOa MajbIX KoJieOaHUI Tpy3a HA HUTH OT
JUJTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEAMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBL.
HNuTtepdepenius u niuppakuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3MYyUYEHUS! SJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoit BonHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakus,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHn4eckrue yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAas JIUATHOCTHKA B TEXHUKE W MEAULMHE, paaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neyn.

Jlemoncmpayuu



OObpazoBaHue 1 pacIpOCTpaHEHUE MONEPEYHBIX U MPOOIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

Habnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue uatepdepenunu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIUTYAOW H
YacTOTOM KOJEOAHUIA.

HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, UHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoinHENHHOE pacIpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. ToUeUHBIM HCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKAa3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust cera. CioXKHBIN cocTaB 0eoro ceerta. LIBer.

ColOuparomue W pacceuBaromde JUH3bL. ToHKas JuH3a. DOOKyCHOe
paccTOsIHME W ONTHYEcKash cujla TOHKOM JuH3bl. llocTpoeHue wm3o00pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmysia TOHKOW JMH3BI. YBeJIUYEHUE,
JlaBaeMo¢€ JIMH30MU.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurepdepenmuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHLIMOHHON
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX NCTOYHHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIIOACHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

ITonmsapu3zanus csera.

TexHuueckue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyna,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PEIIETKA, OSIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pPaCIpPOCTPAHEHUE, OTPAKEHHE M IPEJIOMIIEHUE CBETA.
OnTrueckue mpuOOpHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mozellb CBETOBOA.

HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.

Mopenu MuKpocKorna, TeJIeCKona.



Hab6mronenune naTepdepeninm cBera.

Hab6mronenune nudpaxium ceera.

HaGnronenue nucnepcuu cBera.

[TomydyeHue ciekTpa ¢ TOMOIIBIO MPU3MBI.

[TonydeHue ciekTpa ¢ MOMOIIBIO0 TUPPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonul
N3Mepenue rnokasaTess NpesIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHuIbl  OPUMEHUMOCTH  KJACCUYECKOM  MexaHukd.  [loctymnartsl
CHEUATbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEWHA.

OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMEJICHHNE BPEMEHU U COKpALIECHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPruel U UMITYJbCOM PEISTUBUCTCKON YaCTHULIbI. DHEPTHS
MTOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3HEprUu (OTOHA C €70 YACTOTOM. JHEPTHUS
Y UMITYJIbC (POTOHA.

OTtkpeiThe 1 ucciaeaopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenue OunmTeitHa mist hotodddexra. «KpacHas rpanuiiay
dboToaddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE JICUCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M MPAKTHUECKOE TMpPUMEHEHHUEe: (POTODIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMIHETO (oTodddeKTa.

Ceeroauop.

Conneynas Oatapes.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -YacTHIL.
[lmanerapnas mogmens aroma. lloctynater bopa. U3nydyenue u morionieHue
($OTOHOB TpU TEepexoAe aroMa C OAHOTO YPOBHS SHEPTUU Ha Jpyrod. Buiel
cniekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJOPO/IA.

BousiHOBBIE cBoOMicTBa yacTtull. Bonnsl ne bpoitis. KoprycKyisipHO-BOJIHOBOM
JyaJI3M.

CHOHTaHHOE U BBIHYX/JICHHOE U3ITy4YCHHE.

TexHuyecknue yCTpOHCTBAa M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue iMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, [TOKA3bIBAIOIINE CJIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopna mo  ompepeneHuto  cocraBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
BrnusiHne paainoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnan. DNEKTPOHHBIM W TMO3UTPOHHBIN Oerta-pacman. [amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B sjipe. Anepubie cuibl. Jlepext macch siapa.

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepuwiii peaktop. Tepmosimepubeiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBHI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3auMOJIeHCTBUA. EAMHCTBO u3nueckol KapTUHBI MUDA.

TexHn4eCcKkre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YaCTHIL.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul
HccnenoBanue TpeKoB 4acTHI] (II0 TOTOBBIM (oTOrpadusim).



Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM IOCIENOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIENOBATEIIbHOCTU. BHyTpeHHee cTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABIEHUSI O MPOUCXOXKACHUU U 3Botonnu ConHIa u
3BE31. DTambl )KU3HH 3BE3I.

Mineunbiii IlyTe — Hama I'amaktuka. Ilonmoxenune m aBwxkeHue CosHIIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3psiBa. PenukToBoE n3MydeHHE.

Macmrabnas ctpykrypa Beenennoi. MertaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs MOJI0XKEHUsI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEepHOro Noyapus U ipKUe 3BE31bI.

Hab6mronenus B Teneckon JlyHsl, mianet, Maeuynoro Ilyru.

Oo0o0maromiee MOBTOPEHUE

Ponr ¢usuku u acTpOHOMUHM B OSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATHYECKOU c(hepax nesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHUHE MHPA, POJIb PU3UUECKON TEOPHUH
B (opMHUpOBaHMM MpEACTaBICHUNW O (PU3MUECKON KapTUHE MHpa, MECTO
(bU3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O NIPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsS B 11 Kimacce OoCyIecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CM C KypcaMM MaTE€MAaTHKH,
OHOJOTrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonssmus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHbIA (akT, TumoTe3a, (u3mdeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEPEHUE.



Mamemamuxa: peUIEHHE CHCTEMBI YPABHEHUM, TPUTOHOMETPUUYECKUE
byHKIMA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOEC
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TMOJ00MS TPEyTrOJbHUKOB,
ompeiesIeHHe UIOMIAAU TIOCKUX GUryp u o0bEMa Tel.

buonoeus: snexTpudueckue SBICHUS B JKHBOW MPHUPOJIE, KoJieOATEIhHBIC
JBUKEHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KWUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJI, KPUCTAINIMYECKAs] CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALINYSCKOM PEIIETKHU, CHEKTPaJIbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TPEJICKa3aHUE 3eMIICTPSCCHUIA.

Texnonocua: JNVMHWUW DJEKTpOIIEpeaay, TE€HEpPATop IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHASI OITHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «®Pu3nMKay HA YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbII YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI YUeOHOro npeaMera «Pu3nka» 10IKHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YarolUXCsd PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Pealnu3aldi OCHOBHBIX HAIPaBICHUH
BOCIIUTATEJIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocst Kak aKkTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKUMX TyMAHUCTUUYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJEHCTBOBATH C COLUAIIbHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAsi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucymiero pusnveckoi Hayke;

S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodecCHOHANbHOU AESTEIBHOCTU, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIAaTh OCO3HAHHBINA BHIOOP
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHHIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh JKOJIOTHUYECKOW KYyJIbTYPhl, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTMYECKUX MpodiieM;

IJIAHUPOBAHHUE U OCYIIECTBJICHUE JICCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpEeHrUe ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PU3HKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UYECKON HAYKH;

OCO3HAaHHUE IIEHHOCTU HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOILECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISATH  MPOEKTHYKD U HCCIEI0BaTENIbCKYIO
JEATEeIbHOCTh MHANBUIYAJILHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE el CTBUS
ba3zoBble JJornueckue aAelcTBUA:
CaMOCTOATENLHO  (opMyIHMpOBaTH W aKTyaIM3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIeATeIIbHOCTH, 3aJaBaTh MMapaMeTPbl U KPUTEPHUH HX
JIOCTHXKCHUS,
BBISIBJIATH  3aKOHOMEPHOCTM W TPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUIN AEATEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MPOOJIEM.



Bba3oBble uccienoBareabckue AelCTBUS:

BJIa/IETh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOJaMU
buznueckoil HayKu;

BJIQJICTh HAaBBIKAMH Y4eOHO-HCCIIETOBATEIBCKONW U MPOSKTHOU ACSITEIbHOCTH
B 007acTi PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BJIQJICTh BUJAMH JICATCIBHOCTH 110 IMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAllUY, MPEOOPa30BaHUIO M TPHUMEHECHHUIO B PAa3IMYHBIX YYSOHBIX
CUTYalUsX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX IPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3UpPOBATh 3ajauy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHhI i JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHUs 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JaBaTh OIIEHKY HOBBIM CUTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTUYECKYI0 001acTh
KHU3HECSITSIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIC UJICH, TPEJIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHMUS,;

CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/ICTh HABBIKAMH TOJy4eHHUs WHPOpPMAIUN (PU3UIECKOTO CONEpKaHUs W3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBIISATh IOWCK, aHaJu3,
CUCTEMATHU3AIMIO U HWHTEPIpETAruio MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
NIPEICTABIICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUIA B PEIIEHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIMOHHBIX
3alad ¢ CcoOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECypcoCOEepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(popMaIIMoOHHOM 6€301aCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUECKOTO COAECpX aHUS B pa3IHYHbIX (opMaTax ¢
y4€TOM Ha3HAYeHUsI HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUHU, BHIOMPAs ONTUMAIIbHYIO
(dbopMy mpeAcTaBICHUS U BU3yaTnu3alllu.



KoMMyHuKaTHBHBIE YHHBepPcaibHbIe yueOHbIe 1eliCTBUS:

OCYIIECTBISITh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOU
JeSITEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(QUIMKTHBIX CHUTyalluii M  CMsTr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHM C y4éToM 0OLIMX
MHTEPECOB M BO3MOKHOCTEH KaKJIOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTraHW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid ¢ y4E€TOM MHEHHMHM Y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa W KaXJOrO ydYacTHHMKAa KOMAaHIbI B
o0 pe3yJIbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OpPUTHHAJILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIHATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATEJIBHO COCTABJIAITh IUIAH PELICHHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIUIMU B 00JIacTU
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



JaBaTh OIIEHKY HOBBIM CHUTYyaIUsIM, BHOCHUTHh KOPPEKTHUBBI B NESTECIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX TMPOIECCOB, HMX pPE3yJbTaTOB H
OCHOBaHUI;

WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OIICHKU CUTYyaIlliH, BEIOOpa BEPHOTO
pEIICHMST;

yMETh OIIEHHWBATh PUCKM U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HUX
CHUKEHMUIO;

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrUX TMpPH aHalKM3e pe3ybTaToB
NEeATEeITLHOCTH;

MPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpPH aHalM3e pe3ybTaToB
NEeSTEeITbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydYaroUIUXcs
COBEPILIEHCTBYETCS HIMOIIMOHATLHBIH UHTEJICKT, MpeAnoararonmii
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATIBLHOEC
COCTOSIHHE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHECH MOTHBAIIMH, BKIIOUAIOIICH CTPEMJICHUE K JOCTMDKCHHIO IETH H
yCcrnexy, ONTHMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh SMOIMOHATBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €0 TIPH OCYIIECTBICHUHM OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COIIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

ITPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMEHU:



JIEMOHCTPUPOBATh HA MPUMEpPAX poOJib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIIBHOCTH JIFOACH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEei:
MaTepHuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTcu€Ta, abCOIIOTHO TBEPIOE TEIIO,
WJICAIBHBIN Ta3, MOJEIIHM CTPOCHHS Ta30B, )KUIAKOCTEN U TBEPABIX TEI, TOUCUHBIN
AIIEKTPUYECKUH 3apsij IPU PEIICHUH (PU3NYECKUX 3a/1aY;

pacrno3HaBaTh (pU3MUECKUE SIBJICHUS (TPOILECChl) U OOBIICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUM CTPOCHHMS BEILIECTBA U
IEKTPOAUHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  IIPAMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TMaJe€HUE TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEpLUS,
B3auMOJIeHcTBUE Tel, Tuddy3usi, OpOYHOBCKOE JIBHXKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJBIX TeJN, U3MEHEHNE 00BbEMA Tell IPU HarpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, HCIIAPEHHUE, KOHICHCALMs, IUIABICHUE, KPUCTAILIM3ALMsA, KUIICHHUE,
BJI&KHOCTH BO3/lyXa, OBBIIICHUE TaBICHUS ra3a IIPU €r0 HarpeBaHUM B 3aKPBITOM
COCyZle, CBSI3b MEXAY IIApaMEeTpaMH COCTOSIHMS Tra3a B  HM30IPOLECCaX,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OINKCHIBATh MEXAHWYECKOE IBMKEHHE, UCIOJIb3Yys (DU3HUECKHE BEITUYMHBI:
KOOpAMHATA, IyTh, MEPEMELIEHHEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIa,
MMITYJIbC T€JIa, KUHETUYECKasl dHEPrus, MOTEHUHAIbHAS JSHEPIUs, MEXaHW4YECKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH ONUCAHWU NPABUIBHO TPaKTOBATh
(Gu3NYeCKUi CMBICA HCIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS M EIUHUIIbI,
HaXoAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYHUHY C JAPYTUMHU
BEJINYMHAMU;

ONMCBHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBJICHUS,
UCIONBb3Yysl (U3MYECKME BEIMYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKash DHEPIus XaOTHYECKOI0 JABMKEHHUSA MOJIEKYJ, CPEAHEKBaApaTHYHAsS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI 3HEprus, padbora rasa,
KO3 (PUIIMEHT TMONEe3HOTO JAEWCTBUS TEIUIOBOTO JIBUTATeNsl; MNpPU ONUCAHUU
NpaBUIBHO TPaKTOBaTh (U3MUECKUI CMBICT MCIOJb3YEMbIX BEJIWYUH, HUX
00O3HAaYeHUsT W EAWHMIIBL, HAXOAUTh (GOPMYJbl, CBA3BIBAIOLIME JIAHHYIO
(pU3HUECKYIO BEIMUUHY C JPYTUMH BEINUYNHAM;

ONMCBHIBATh U3yYEHHBIE MIEKTPUUYECKUE CBOKCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIE, HANPSHKEHHOCTD IMOJIs1, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
OpU ONHCAHUM TMPABWIBHO TPAKTOBATh (DU3MUECKHI CMBICI HCIOJb3YEMBbIX
BEJIMYMH, MX OOO3HAUCHMsS] WU EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3MYECKYIO0 BETUUYUHY C IPYTUMH BETMUMHAMU;



aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3MUECKHE
3aKOHBI U MIPUHIIMUIIBL: 3aKOH BceMHUpHOTro Tsarotenus, I, 11 u III 3akons HeroTOHA,
3aKOH COXPAHCHUSI MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
OPUHIUMI CYNEPIO3UIIMA CHJI, TPUHIUI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
OTCuéTa, MOJIEKYJSIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBSA3b CPEHEN KMHETUYECKOW PHEPryuu TEIIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIFOTHOUN TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3idyaTh CIOBECHYIO
GOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JACHCTBUS  MAalllUH, NOpUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyarh yCJIOBUS UX 0€30MacCHOTO MCIIOIb30BaHUS B
MOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynnpoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIHUpPOBATH BHIBO/IHI,

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXIYy  (U3HUYECKUMH  BEITUYMHAMHU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
buKcUpoBaTh Pe3yibTaThl MOJYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI [0 PE3yIbTaTaM UCCIICIOBAHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON U TPOCKTHOU
JEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
o00opy10BaHUS;

pemiatb pacu€THbIC 3aJadyd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJB3YSl (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJ1au
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NIl €€ PEeIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJTY4YE€HHOT0 3HaueHUsI PU3UIECKON BEIIMUUHBL;

penaTh KaueCTBEHHbIE 3a7a4i: BRICTPAUBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKJECHHII C OMOpOM Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh ~ MPU  PEMIEHWH  y4eOHBIX  3a7ady  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU



U TPEJCTaBJICHUs y4eOHOW M HAYYHO-TIOMYJSIPHON MH(pOpPMAIUH, MOJTYyYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOIy4aeMyI0 HH(POPMAIIHUIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE TMPOIECCOB OKPYKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMH, NI COXPAHEHUS 3J0POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOLIEH CpeJIe;

paboTaTh B TIpyNIE C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAaHUPOBATH padOTy TPYyNIbl, PAUUMOHAIBHO pacHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBATHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00yHaOIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B INPAKTUYECKOU IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3MYecKoil KapTUHBI MUPA,

YUUTBIBATh TPAHULbBI TPUMEHEHUS W3YUYEHHBIX (PU3MYECKUX MOJENei:
TOYEYHBIN JEKTPUUECKUI 3apsij, JIy4Y CBETa, TOUCUHbIN UCTOYHHMK CBETA, A/IepHas
MOJieJIb aTOMa, HYKJIOHHAsi MOJIeJb aTOMHOIO sjipa MpH pPELIeHUH (HU3NUECKUX
3a/1ay;

pacrno3HaBaTh (puU3MUECKHUE SIBJICHUS (TIPOIECChI) U OOBIICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (DPUBHMKH: DJIEKTPUUYECKAs. TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKUWS, JEHCTBHE MArHUTHOIO IIOJISI Ha
IPOBOJHUK C TOKOM U JBIXKYIIMHCS 3apsi, 3JEKTPOMAarHUTHBIE KOJeOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JUHENYaToOro CHEeKTpa aToMa BOJIOPOAA, €CTECTBEHHas W HMCKYCCTBEHHAas
PaANOaKTUBHOCTH;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBA BEUIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOJAMMOCTb  pA3JIMYHBIX  Cpel) W
AIIEKTPOMArHUTHBIC SIBICHUSA (TPOLIECCHI), UCMONB3YSd (U3NYECKUE BEITUUYHHBI:
AIEKTPUYECKUI 3apsjl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSKEHHE, 3JIEKTPUYECKOE
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIUAJIOB, AJIEKTPOABIKYIIAs cuia, paboTa TOKa,
MHIYKIUS MarHUTHOrO MoJsA, cuia Awmmepa, cuna JlopeHna, WHIyKTUBHOCTb



KATYIIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ M YacToTa
KojeOaHnii B KoyseOaTeIbHOM KOHTYpE, 3apsj W CHia TOKa B TPOIEcce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWUU, (OKYCHOE pACCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, MX OO0OO3HAUYeHHs U EAUHMIIBI, YKa3bIBaTh
GbopMyTIBI, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEJIMYMHAMU;

ONHUCHIBATh HW3YyYECHHBIC KBAHTOBBIC SIBJICHUS M IPOLECCHI, HCIIOIb3Ys
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUA U UMITYJIbC (POTOHA, IEPHOJT MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIZIEp, NPU OMUCAHUM TPABUWIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJB3YEMbIX BEJIWYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3biBaTh (HOPMYIIbI,
CBS3BIBAIONIUE JIAHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaIu3UpoOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUe
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapajieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEUMHOTO PAaCIpOCTPAHEHUSI CBETA, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa g Gortorddexra,
3aKOH COXpPAHEHUs SHEPrUU, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAaHCHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOI0 4uCia, moctyiarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3linyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIpAKEHHWE U YCIOBUS (TpaHHIlBI, 00JACTH)
MPUMEHHUMOCTH;

OTPENIENIATh HAMPABJICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuiibl JIopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUSA, MPOBOJIUTH OMBIT H
(GbopMyIUpPOBATH BHIBO/IHI,

OCYILIECTBIISTh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU IOIPEIIHOCTEN U3MEPEHUM;

WCCJIEIOBATh 3aBUCHMOCTH (M3MYECKUX BEJIMYWH C HCIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH



pe3yNbTaThl MOTYYCHHON 3aBHCHUMOCTH (M3MYECKUX BEIMYMH B BHUJAE TaONUIl U
rpaduKoB, JenaTh BIBOIBI [0 pPE3yIbTaTaM UCCIIECTOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax Y4eOHOTrO SKCIEpHUMEHTa, Y4YEeOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESATENIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000pyIOBAHUS;

pemarb pacy€THblEe 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCHOJIB3YS (PU3MUECKHE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYHUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pEeIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI,

penaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKU HETPOTHBOPEUUBYIO
LEMOYKY PACCYKICHUN C ONOPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIIOJI30BaTh ~ MpPU  PEIIEHWH  Y4eOHBIX  3aJa4y  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPEICTABICHUS YYEOHOW M HAy4YHO-MOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIy4aeMyIo HH(POPMALHUIO;

OOBSICHATh NPHUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBHS MX 0€30MacHOrO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apyOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
MOBEACHUS B OKPYKAIOLIEH Cpeae;

pabotatb B TpyINIe C BBHIIOJHEHUEM Pa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYNIbl, PAUUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJIEKBATHO OLICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos JJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB u (undposbie)
Ne ni/mn Konrpouabnple IIpakruyeckue
TeM MPOrpaMMBbl Bcero o0pa3oBaTebHbIE
padéoTbI pabéoTbI
pecypchbl
Paznen 1. DUSUKA U METOJIbl HAYUHOI'O IO3HAHUA
11 Pu3KnKa U METOJIBI HAYYHOTO ) bubmuotexa [JOK
' HO3HAHMS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka IJOK
2.1 K 5
aHeMaTHid https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
2.2 7
Huramika https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHEHUS B 6 | ) bubmoreka [JOK
° MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18

Pazgea 3. MOJIEKYJIAPHAA ®U3NKA U TEPMOANHAMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 | butmoreka [JOK
' KAHETHYECKOW TCOPHH https://m.edsoo.ru/7f41bf72
3.2 ‘ OCHOBBI TEPMOJUHAMUKHU 10 1 bubmoreka [JOK



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

https://m.edsoo.ru/7{41bf72

AI‘pGFElTHBI@ COCTOSAHUA

bubmoreka [JOK

. . D
33 BEHIECTRA. Foa30BbIC > https://m.edsoo.ru/7f41bf72
epPexoabl
Hroro no pazneny 24
Pa3znen 4. IJIEKTPOANUHAMUKA
bu6mmoreka IJOK
4.1 2 10
fleKTpocTatuia https://m.edsoo.ru/7{41bf72
' l_IOOCT’?(fjHHBIfI Z;IeKTpnquKHﬁ ’ Bubmorexa LIOK
. TOK. TOKHU B pa3IMIHBIX
P https://m.edsoo.ru/7{41bf72
cpenax
Hroro o paszneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOITPAMME



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

11 KJIACC

KoumnuecTBo yacos JJIEKTPOHHBIE
Ne HauMeHoBaHMe pa3ie/ioB U (undposbie)
Konrpoasusie IIpakTHyeckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI patéoTbI
pecypchbl
Paznen 1. JIEKTPOAUHAMUKA
11 MaruuTHoe IoJIe. 1 1 3 bubmmoreka [JOK
' DNeKTpOMarHuTHAsI HHTYKIIHS https://m.edsoo.ru/7f41c97c
Hroro o paszugeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
1 MexaHu4deckue 1 9 | bu6mmoreka IJOK
' AJIIEKTPOMATHUTHBIE KOJIeOaHus https://m.edsoo.ru/7f41c97c
)7 MexaHu4deckue 1 5 1 bubmoreka [JOK
' AIIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41¢97c
bubmoreka [JOK
2. 1
3 Omrika 0 3 https://m.edsoo.ru/7f41c¢97c
Hroro no pasugeny 24

Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU

31 OCHOBBI crielIMaIbHON TEOPUH 4 | butmoreka [JOK
' OTHOCHTEILHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 4



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

Pasznen 4. KBAHTOBASA ®U3UKA

4.1 JeMEHTHI KBAHTOBOW ONTUKU 6 bubmorexa [TOK
' https://m.edsoo.ru/7f41¢97¢c
bubmoreka [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41¢97¢
bu6mmoreka IJOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97¢
Hroro o paszueny 15

Pazgea S. JIEMEHTBI ACTPOHOMUU U ACTPOPU3IUKU

DeMeHTHI ACTPOHOMHH U

5.1
acTpou3uKu

7 1

Hroro no pazneny 7

Pasznen 6. OBOBINAIOHIEE IIOBTOPEHUME

but6moreka [JOK
https://m.edsoo.ru/7{41c97¢c

6.1 O0o0611aro1ee MOBTOPEHNE 4 buomorexa LHOK
: HIAFOLI p https://m.edsoo.ru/7{41c97¢c
Htoro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB IIO

[TPOI'PAMME 08 4



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No KoanyecrBo yacos DJeKTpoHHbIe HH(POBbIE
. Tema ypoka Konrposbnbie IIpakTuueckue Aara oOpasoBaTeabHbIE
n/n Bceero U3Yy4YeHUs
padoThI padoThI pecypchl
du3uka — HayKa o
| npupone. Hayunsie 1 bubmoreka [HOK
METO/IbI TO3HAHUS https://m.edsoo.ru/ff0c32e2
OKpPY’KarOILIEro Mupa
Ponb u Mecto (pusuku
B (hopMUpPOBAHUU
) COBPEMEHHOW HAYYHOU 1 bubmmoreka [JOK
KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU
JIESITeIbHOCTH JIFOJIEH
Mexanuueckoe
JIBI>KCHUE.
, | S|
https://m.edsoo.ru/ff0c3508
JBH>KCHUSL.
[Tepememenue,
CKOPOCTh, YCKOPEHHUE
4 PaBHOMepHOE | bubmotexa [JOK

MPSIMOJIMHEWHOE

https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

JIBIDKEHUE

PaBHOYCKOpEeHHOE
5 HpHMO}J]II/IHCI;IHOG Bubmrotexa LIOK
https://m.edsoo.ru/ff0c372¢
JIBIDKCHUE
g | Soetommoe mszeme Busmiorexa LIOK
https://m.edsoo.ru/ff0c39cc
CBOOOTHOTO MaICHUS
KpuBonuneitnoe
JIBIKCHUE. JIBHKEHHE bu6mmoreka LIOK
7 .
MaTepUaTbHOU TOUYKHU https://m.edsoo.ru/ff0c3ada
M0 OKPY>KHOCTH
[TpuHIMIT
OTHOCHUTEIIbHOCTH
anunes.
8 NueprmanbHbie bubmmorexa LIOK
https://m.edsoo.ru/ff0c3be8
CHCTEMbI OTCUETA.
[TepBeIil 3aKOH
Hrrotona
Macca tena. Cuna.
[TpuHMn
9 CyIEpIIO3ULIAN CHUIL. bubmuoreka [JOK
Bropoii 3akon https://m.edsoo.ru/ff0c3be8
Hrrorona s
MaTepPUaAIbHOU TOUKHU
10 TpeTtuit 3aKkoH bubmuoreka [JOK



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Hrrotona s
MaTepHUaJIbHBIX TOYEK

https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMUPHOTO
tarotenus. Cumna
Tsokectd. [lepBas
KOCMUYECKAasi CKOPOCTh

bu6moreka [JOK
https://m.edsoo.ru/ff0c3d00

12

13

14

15

Cuia ynpyrocru.
3akoH ['yka. Bec Tena

Cuia TpeHus.
KoadduumeHT tpenus.
Cuna conpoTUBIICHUS
IIPY IBYDKCHHUH TeEJia B
KUJIKOCTH WIIH Ta3e

[TocTtynarensHoE U
BpAILIATEIBHOE
JIIBHOKEHHUE a0COIIOTHO
TBEPAOTO TEA.
Mowment cuibl. [1euo
CWJIBL. Y CJIOBUS
paBHOBeCUs TBEPIOTO
Tena

Nmnynsc
MaTepUaIbHON TOUYKH,
CUCTEMBI
MaTepUaJIbHBIX TOUEK.

bu6moreka [JOK
https://m.edsoo.ru/ff0c3el 8

bubmoteka IJOK
https://m.edsoo.ru/ff0c3{76

bu6morexa IJOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

WMy nbe cuiibl. 3aKOH
COXpaHEeHHUs
uUMIyJbca. PeakTuBHOE
JIBIDKEHUE

16

PaboTa 1 MOIIIHOCTH
cuiibl. Kunernueckas
SHEPTHUS
MaTepHaTbHOW TOYKH.
Teopema 06
M3MEHEHNH
KHHETHYECKON
SHEPTUH

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c4502

17

18

[ToTeHuanbHas
SHEprusl.
ITorenmuanbHas
SHEPrus yrnpyro
neopMUpoOBaHHOM
NPy KUHBI.
[ToTreHuanbHas
DHEPIus Teja BOIU3H
MMOBEPXHOCTH 3EMJITU

[TorennuanbHbie U
HETMOTCHITNATbHBIC
cwitbl. CBsi3b pabOTHI
HETMOTCHITUATBHBIX CHIT

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478¢c



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

C U3MECHEHHEM
MeXaHU4YeCKOM
SHEPTUU CUCTEMBI TEI.
3aKOH COXpaHEHUS
MeXaHU4YeCKOM
SHEpPruu

JlaGoparopHas paboTa
«HMccnenoBanue cBA3U
pabOThI CHIIBI C
U3MCHCHUEM
MEXaHUYECKON
DHEPTUU Teja Ha
pUMEPE PACTSIKEHUS
PE3UHOBOIO KIyTa»

20

KoHTtposnbHas padorta
o teme «Knunematuka.
Jlnnamuka. 3aKOHBI
COXpaHEHHUS B
MEXaHUKE

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH.
bpoyHoBcKoOe
newkenue. Juddysus

XapakTep NBUKECHUS U

bu6morexa IJOK
https://m.edsoo.ru/ff0c4dc2



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

23

B3aMMOJICUCTBHS
YaCTHII BEIICCTBA.
Monenu ctpoenust
ra3oB, JKUJIKOCTEH 1
TBEPJIBIX TEII

Macca monekyn.

KomngecTBo BCIICCTBA.

IToctostnHast ABorazipo

24

TerioBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [llkana
temnepatyp Llenbcus

25

W neanbHElil ra3 B
MKT. OcHoBHOE
ypaBHeHne MKT

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c4tde

26

27

AoOcoimroTHas
TeMIIeparypa Kak Mepa
cpenHeu
KUHETHUYECKOU
SHEPTUU JIBUKECHUS
MOJIEKYJI. Y paBHEHUE
Menneneena-
Knanelipona

3akoH JlanbTOHA.
I'a30BBIE 3aKOHBI

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c511e



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

28

29

30

JlabopaTtopHas pabota
«HUccnenosanue
3aBHCUMOCTH MEKIY
napamMeTpamu
COCTOSIHUS
Pa3peKESHHOTO Ta3a

N3omnpoueccs B
HJicaJIbHOM Ta3e M UX
rpaduueckoe
MPEICTABJICHUE

BuyTpennsis sHeprus
TEPMOIUHAMHUYECKOMN
CHCTEMBI U CIIOCOOBI €&
M3MEHEHHS.
KonngecTBO TEIIOTHI
u pabota. BHyTpeHHss
DHEPTHUS
OJHOATOMHOT'O
WJIeaIbHOT'O ra3a

bubmoreka [JOK
https://m.edsoo.ru/ff0c570e

bubmmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buapl Teronepenaun

bu6morexa IJOK
https://m.edsoo.ru/ff0c5c36

32

Y nenbHas
TEIJIOEMKOCTh
BenlecTBa. KommuecTBo
TEIUIOTHI TIPU

bu6morexa IJOK
https://m.edsoo.ru/ff0c5c36



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

Terionepeaaye.
AnnabaTHBIN Mporece

33

[lepBblii 3aK0H
TEPMOJAUHAMUKH U €TO0
IIPUMEHEHUE K
U30IIpoLIecCcaM

bu6moreka [JOK
https://m.edsoo.ru/ff0c5efc

34

HeobpatumocTh
IIPOLIECCOB B IIPUPOJIE.
Bropoit 3axkon
TEPMOJIUHAMUKHN

bubmoteka IJOK
https://m.edsoo.ru/ff0c6230

35

36

37

38

[TpuHIMIT TEUCTBUS U
KIIJI TerutoBoit
MAaIIIHbBI

Huxn Kapuo u ero
KII,
DKOJOTUYECKHUE
poOJIeMbl
TETUIOOHEPTETUKHU

O6o0maronmit ypok
«MonexynsapHas
¢busuka. OCHOBBI
TEPMOTUHAMUKI

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c600a

bubmmoreka [JOK
https://m.edsoo.ru/ff0c6938

39

KoHnTtposnbHas padota
1o TeMe

bu6morexa IJOK
https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

«MounekynspHas
¢busuka. OCHOBBI
TEPMOIUHAMUKI

40

[Tapoo6pa3zoBanue u
KOH/ICHCAIIH.
VcniapeHue u KureHme

bubmoreka [JOK
https://m.edsoo.ru/ff0c63b6

41

AOcomroTHas U
OTHOCHTEJIbHAS
BJIAJKHOCTB BO3/IyXa.
Hacepliennsrii nap

bubmoteka IJOK
https://m.edsoo.ru/ff0c64d8

42

43

44

TBEpmoe Teno.
Kpucrammueckue n
amop(dHbIe Tena.
AHM30TPONHS CBOWCTB
KpucTauioB. XKuakue
KpUCTaJLIBI.
CoBpeMeHHBIE
MaTeprabl

[InmaBnenue u
KpUCTaJTU3AlIIHS.
Y nenpHasg TEIoTa
TUIaBJICHUS.
CyOnumanust

YpaBHEHHE TEILIOBOTO
Oaytanca

bubmoteka IJOK
https://m.edsoo.ru/ff0c6510

bu6morexa IJOK
https://m.edsoo.ru/ff0c6708

bu6moreka [JOK
https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

45

46

47

48

DneKkTpu3aius Tel.

DNEeKTPUYECKUN 3apsil.

JIBa BHa
AIEKTPUIECKUX
3apsiI0B
[TIpoBoHUKH,
JIADJICKTPUKHU U
MOJIYIIPOBOJHUKH.
3aKOH COXpaHEHUs
AIEKTPUYECKOTO
3apsaa
BzaumopeiictBue
3apsi/I0B. 3aKOH
Kynona. Toueunslii
DIEKTPUYECKUH 3aps]T

Hanpsx€aHocTh
AIEKTPUYECKOTO TTOJIS.
[TpuHMn
CyINepIIO3ULUN

AIEKTPUYECKUX TTOJIEH.

JInHann
HAIPSIAKEHHOCTHU

bu6moreka [JOK
https://m.edsoo.ru/ff0c6bcc

bubmoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c6ced

bubmmoreka [JOK
https://m.edsoo.ru/ff0c6df2

49

PaGora cun
AIEKTPOCTATUUECKOTO
noJs. [lorennuann.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6100



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

Pa3HocTh
IMOTEHIIHAIIOB

50

[IpoBOogHUKH 1
JUAJIEKTPUKHU B
DIIEKTPOCTATUYECKOM
noJe.
JusnexkTpuueckast
IIPOHUIIAEMOCTD

bu6moreka [JOK
https://m.edsoo.ru/ff0c7018

51

DIEKTPOEMKOCTb.
Konpaencarop

bubmoteka IJOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTh
IIJIOCKOTO
KOHJIEHCATOpa.
OHEpPrust 3apsHyKEHHOTO
KOHJIEHCAaTopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopHas paboTa
"U3zmepenune
AJIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[IpuHIMIT TEUCTBUS U
MIPUMEHECHUE
KOHJICHCATOPOB,
KOITUPOBAJIBHOTO
arrapara, CTpyHuHOro
MIpUHTEPA.



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

DneKTpocTaTuuecKas
3amura. 3a3eMIIeHue
AIIEKTPOTPUOOPOB

55

DNEeKTPUYECKUN TOK,
YCIIOBHS €T0
CYIIECTBOBAHMSI.
ITocTOsIHHBIN TOK.
Cua Toka.
Hanpsioxenue.
ConpoTuBiieHHE.
3akoH OMa a1
y4acTKa Lenu

56

57

[TocnenoBarensHOE,
napajuieIbHOE,
CMEIIIaHHOE
COCTMHEHHE
MIPOBOJTHUKOB.
JlabopaTtopHas pabota
«3yuenue
CMEIIaHHOTO
COCTUHEHMSI
PE3UCTOPOBY

PaboTta u MOUIHOCTH
AJIEKTPUYECKOTO TOKA.
3akoH [[xoyinsa-Jlenma

bu6morexa IJOK
https://m.edsoo.ru/ff0c7410

bu6morexa IJOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

58

3akoH Oma s
MTOJTHOM (3aMKHYTOM)
AIIEKTPUIECKOMN TETTH.
KopoTkoe 3ambIKaHme.
JlaGoparopHas paboTa
«M13mepenune D/1C
WCTOYHHKA TOKA M €TO
BHYTPCHHETO
COTIPOTUBJICHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0c7ael

59

60

61

DJIEKTpOHHAS
MPOBOJAUMOCTh
TBEPABIX METAJIOB.
3aBUCUMOCTh
CONPOTUBIICHUS
METAJIJIOB OT
TEeMIEPaTyphI.
CBepXIIpOBOIUMOCTD

DIEKTPUYECKUN TOK B
BakyyMme. CBoiicTBa
AIEKTPOHHBIX ITYyYKOB

[TonynpoBOIHUKH, UX
COOCTBEHHAs U
pUMeCcHas
IPOBOJIUMOCT.
CaoiicTBa p—n-

bu6morexa IJOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

nepexo/a.
[TomympoBOTHUKOBEIC
PpUOOPHI

62

63

64

DIEKTPUYECKUM TOK B
pacTBopax u
pacriaBax
AIIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JTUCCOIIHAITHS.
DIIEKTPOIU3

DJIEKTPUYECKUM TOK B
rasax.
CaMoCTOSITeIbHBIN U
HECaMOCTOSATEIILHBIN
pazpsa. MonHust.
IIna3zma

DNeKTpUIECKUE
npuoOOpPHI U
YCTPOMCTBA U UX
MPaKTUYECKOE
npuMeHenue. [Ipasuna
TEeXHUKU
0e30macHoCTH

bu6moreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c84ae

bubmmoreka [JOK
https://m.edsoo.ru/ff0c86fc

65

O06o0mmaronmit ypok
«DIEKTPOANHAMUKAY

bu6morexa IJOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

66

67

68

KoHTposbHas padorta
110 TEME
«DIEKTPOCTATHKA.
[TocTostHHBIN
AIEKTPUYECKUH TOK.
TokH B pa3sinM4HbIX
cpenax»

PesepBHBIN ypOK.
KoHnTtposnbHas paborta
10 TEME
"OnexrpoauHaMuka"
PesepBHBIN ypOK.
Oo6o0m1aronmit ypox
o temaM 10 kitacca

OBIIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

68

bu6moreka [JOK
https://m.edsoo.ru/ff0c8aga

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c8c56

bubmoteka IJOK
https://m.edsoo.ru/ff0c816¢



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosmn4yecTBO 4acoB

JJIeKTPOHHBbIE HU(PPOBHIE

J:;_)H Tema ypoka Beero Konrposbnbie IIpakTuueckue fI[:yT:eHnﬂ oOpa3zoBaTe/IbHbIE
padoThI padoThI pecypcbl

ITocTostHHBIE MarHUTHI
1 X B3aUMOJCHUCTBHUE.

| MaruuTtHoOe IoJIe. 1 bubmoreka IJOK
BekTop MarHuTHOM https://m.edsoo.ru/ff0c9778
UHAYKIUA. JInHAM
MarHUTHOM UHAYKIIHHU
MarunurtHoe 1oJie
MIPOBOJIHUKA C TOKOM.

2 OII)'IBIT ngTena. 1 bubmorexa [TOK

. https://m.edsoo.ru/ff0c98fe

BzaumoperictBue
MIPOBOJIHUKOB C TOKOM
JlabopartopHas pabota

3 «3yueHue | | bubmoreka [JOK
MAarHUTHOTO TIOJIS https://m.edsoo.ru/ff0c98fe
KaTyIIKH C TOKOM»
JleicTBME MarHUTHOTO
TI0JIs Ha TIPOBOJHUK C

4 TOKOM. lena Awmmnepa. 1 1 Bubmmorexa [OK

JlabopatopHas pabota
«HccnenoBanue

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JIEHCTBUSA
[MOCTOSSHHOTO MarHuTa
Ha paMKy ¢ TOKOM»

JleficTBME MAarHUTHOI'O
TOJIS1 HA ABMKYIIYFOCS
3apsKCHHYIO YacTUILy.
Cuna Jlopenna.

Pa6ora cumel Jlopennia

bubmoreka [JOK
https://m.edsoo.ru/ff0c9d {4

DIJIEKTPOMArHUTHAS
nuHaykus. Ilotok
BEKTOpAa MarHUTHOM
uaaykuu. J/C
WHAYKIHAH. 3aKOH
3JIEKTPOMArHUTHOM
nHaykuuu Papanes
JlabopatopHas pabota
«HccnemoBanne
SIBJICHUS
3JIEKTPOMArHUTHOM
VH]TYKITTN
NHayKTUBHOCTS.
SBnenune
camonnaykuuu. JJ1C
CaMOMHIYKIIUH.
DHeprusi MarHUTHOTO

bubmoreka [JOK
https://m.edsoo.ru/ff0cal 50

butmoreka [JOK
https://m.edsoo.ru/ff0ca600



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

ITOJIA KaTYIIKH C
TOKOM.
SHCKTPOMaI‘HI/ITHOC
I10JIC

TexHuueckue
YCTPOWCTBA U UX
IPUMEHEHHUE:
IIOCTOSIHHBIE MATrHUTHI,
3JIEKTPOMArHUTBHI,
3JIEKTPOIBUTATEIb,
YCKOPUTEIHN
3JIEMEHTAPHBIX
YacTHUll,
MHAYKUIHUOHHAS [1€Yb

10

O6o06maronui ypox
«MarnutHoe nose.
DIJIEKTPOMArHUTHAS
WUHITYKIASD

bubmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KoHntposnbHas paborta
1o TeMe « MarHuTHoe
noJie.
DJIeKTpOMarHUTHas
WHITYKITASD

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cad58

12

CBoOoHbIE
MEXAaHUYECKUE

bubmoTreka [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KoJIeOaHus.
["'apmonunueckue
KoJieOaHus.
YpaBHeHUe
rapMOHUYECKHUX
KOJICOAHUM.
[IpeBpamienne
SHEPIruun

13

JlabopatopHas pabota
«HccaemoBanne
3aBUCUMOCTH TIEpHUOa
MaJbIX KoJieOaHui
rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChI
rpy3a»

14

KomebaTrenpHBIN
KOHTYp. CBOOOAHBIE
3JICKTPOMAarHUTHHIC
KoJICOaHHUS B
HJI€aTbHOM
KoJe0aTeIbHOM
KOHTYypeE. AHAJIOTUA
MEXTY
MEXaHUYECKUMU U
9JIEKTPOMArHUTHBIMH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cb820

KOJIEOAHMSIMU

15

®opmyiia Tomcona.
3aKOH COXpaHEHUs
SHEPIruM B UJ€aTbHOM
KOJIe0aTeIbHOM
KOHTYpE

bubmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

17

18

IIpencraBienue o
3aTyXaroIuX
KOJICOaHUSIX.
BrinyxneHHbie
MEXaHHYECKHUE
KoJjebanus. Pezonanc.
BrinyxneHHbie
AJIEKTPOMAarHUTHbHIC
KoJieOaHusI

IIepemeHHBIN TOK.
CunycouanbHbIN
IIEPEMEHHBIN TOK.
MomHoCTh
IIEPEMEHHOTO TOKA.
AMIUIMTYTHOE U
JNEUCTBYIOLIEE
3HAYEHHE CUJIbI TOKA U
HaMnpsHKeHUs

Tpanchopmarop.

bubmoreka [JOK
https://m.edsoo.ru/ff0cbb86

butmoreka [JOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

IIpounsBoxctso,
nepegaya u
noTpebieHne
BJICKTPUYECKOHN
SHEPIrUun

YceTpolcTBO U
PaKTHYECKOE
[IPUMEHEHUE
3JIEKTPUYECKOTO
3BOHKA, T€Heparopa
MIEPEMEHHOTO TOKA,
JTIMHUN
3JeKTponepesay

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cc324

20

21

DKOJIOTUYECKUE PUCKU
MIPU TIPOU3BOJICTBE
AIEKTPOIHEPTHH.
Kynberypa
HCTOJIb30BaHUS
3JIEKTPOIHEPTUU B
MMOBCEIHEBHOM JKU3HU
MexaHU4EeCKHUE BOJIHBI,
yCIIOBUS
pacnpocTpaHeHuUs.
ITepuoa. CkopocTh
pacrpocTpaHeHUs U

bubmoreka [JOK
https://m.edsoo.ru/ff0ccas54



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

JUTMHA BOJIHBI.
[Tonepeunsie u
IIPOJIOJIBHBIE BOIHBI

22

3ByK. CKOpOCTb 3BYKa.
I'pOMKOCTB 3ByKa.
Bricora Tona. TemOp
3BYyKa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cccOc

23

DIJIEKTPOMArHUTHBIE
BOJIHBI, NX CBOMCTBA U
ckopocTtsb. [Ikana
3JIEKTPOMArHUTHBIX
BOJIH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ccfel

24

25

[TpuHIUTIBI
PaauOCBA3U U
TEJICBUICHUS.
PazButue cpeacrts
cBs13u. Pagnosiokanus

KoHntposnbHas paborta
«KoJsie0anusa 1 BOJIHBD

bubmoreka [JOK
https://m.edsoo.ru/ff0cc618

26

[IpsamomnuHeiiHOe
pacrpocTpaHeHue
CBETA B OJHOPOIHOMN
cpene. ToueuHblit
HCTOYHUK cBeTa. JIyu
CBETa

bubmoreka [JOK
https://m.edsoo.ru/ff0cd350



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

27

28

29

30

31

32

OTtpakeHue cBera.
3aKOHBI OTPAKEHUS
cgeta. [Toctpoenue
n300pakeHul B
TUTOCKOM 3epKaJie

[Ipenomnenue cpera.
[TonHOE BHYTpEHHEE
OTpaKECHHUE.
[IpenenbHbIN yroiu
MOJTHOTO BHYTPEHHETO
OTPAKECHUS
JlabopatopHas pabota
«3mepenne
ITOKa3aTess
MIPEJOMIIEHUS CTEKIIa»

JIunzsl. [locTpoenue

M300paKEHUI B JINH3E.

dopMya TOHKOU
JIMH3EL. Y BEJIMUEHUE
JIMH3EI

JlabopatopHas pabota
«HccnenoBanue
CBOMCTB M300paXkeHUI
B JIMH3aX»

Jucnepcus csera.

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cd4e0

bu6moreka IJOK
https://m.edsoo.ru/ff0cd7{6

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cd67a

bubmoreka [JOK
https://m.edsoo.ru/ff0cddle



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

33

34

35

36

37

C0XHBIN cOCTaB
Oenoro ceera. IlBer.
JlaGoparopHas pabota
«Habmroneuune
JTUCTICPCHH CBETa»

WNurepdepenius
ceerta. Judpaxuus
CBeTa.
HudpakuronHas
peLIETKa

[TonepedyHOCTH
CBETOBBIX BOJIH.
[Tonapu3zanus cBera

OnTtuyeckue npudOpsI
Y YCTPOMCTBA U
YCIIOBUS UX
0€e301MacHOTo
MIPUMEHCHUS
['panunib
[IPUMEHUMOCTH
KJIACCUYECKOU
MexaHuku. [loctymarsl
CIIEUAIILHOW TEOPUH
OTHOCHUTEIIbHOCTH

OTHOCHUTENBHOCTD

bubmmoreka IJOK
https://m.edsoo.ru/ff0ced22

bubmoreka IJOK
https://m.edsoo.ru/ff0cf02e

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka IJOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OJIHOBPEMEHHOCTH.
3amenieHue BpeMeHU
U COKpAILEHUE JTUHBI

https://m.edsoo.ru/ff0cfa42

DHeprus 1 UMITYJIbC
PEIATUBUCTCKOMN
gacTulbl. CBI3b

bubmoreka [JOK

38 Macchl ¢ SHEpPTUeH U https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHS
TTOKOS
KonTtpoasHas paboTa

39 «OnTuka. OCHOBBI bu6mmoreka IJOK
CIIeIMAIBHOM TEOpUHU https://m.edsoo.ru/ff0cf610
OTHOCHUTEIIBHOCTHY
®oTtoHbl. PopMyia

40 [Lanka. 3HC§FI/}I;I 151 bubnmoreia LIOK

https://m.edsoo.ru/ff0cfel6

UMITYJIbC (POTOHA
OTtkpslITHE 1

41 HCCJICIOBAaHHC bubmoreka [JOK
doToaddexra. OnpITH https://m.edsoo.ru/ff0cffc4
A.T. CroneroBa
3akonsbl (hoToaddexra.
YpaBHEeHUE

42 3§HmTeﬁHa IS Bubmmorexa TIOK

doToaddexra.
«Kpacnas rpanuna»

https://m.edsoo.ru/ff0d015¢e



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

dotorddexra

43

JlaBiieHue cBera.
Omertel I1. H.
JleOenena.
XHUMHYECKOE JeHCTBHUE
CBeTa

bubmoreka [JOK
https://m.edsoo.ru/ff0d04a6

44

45

46

47

TexHuueckue
YCTPOMCTBA U
MPaKTUYECKOe
MIPUMEHCHUE:
dboTO3IeMEHT,
(dhoTOIaTUHK,
COJIHEUHas OaTapes,
CBETO/IMO]]

Pemenue 3agau o
TeMe «IDIEMEHTHI
KBAaHTOBOU OITHUKNY

Mopens aToMa
Tomcona. OTBITEI
Pesepdopna no
PACCESHUIO O-YaCTHII.
[InanerapHas Moaenb
aToma

ITocrynarsl bopa

bubmoreka [JOK
https://m.edsoo.ru/ff0d0302

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d091a

bu6mmoreka IJOK
https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

49

N3znydenue u
norjoiieHue GoToHOB
IIpU NIEPEXOJIE aTOMa C
OJIHOTO YPOBHS
SHEPIruu Ha APYTroil.
Bune! ciektpoB

BonHoBbIe cBOMCTBA
yactull. BonHEI e
bpoiins.
KopmyckynspHo-
BOJIHOBOM JyaJIu3M.
CnoHTaHHOE U
BBIHYKJICHHOE
U3JTyYCHUE

bubmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubomoteka [JOK
https://m.edsoo.ru/ff0d0ca8

50

51

OTtkpsITHE
PaIMOaKTUBHOCTH.
OmneiTel Pezepdopaa
0 ONIPENIETICHUIO
cocTaBa
pPaZi0aKTUBHOTO
U3ITyYeHUS

CsoiicTBa anbda-,
Oera-, raMMa-
n3ny4deHus. BiausHue
PaIMOaKTUBHOCTH Ha

bubmoreka [JOK
https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

JKNBBIC OPIraHU3MBbI

52

OTKpbITHE IPOTOHA U
HeUTpoHa. M30TOIBbLI.
Anbda-pacna.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan. ['amma-
M3JIyYEHUE

bubmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3U
HYKJIOHOB B sIJIpe€.
S nepHble peaknuu.
S nepHb1ii peakTop.
[IpoGnemsi,
MEePCIEKTUBBI,
JKOJIOTHYECKHUE
ACIIEKTHI SACPHOU
SHEPreTUKU

bubomoteka [JOK
https://m.edsoo.ru/ff0d1356

54

DIleMEHTapHbIE
yacTuipl. OTKpBITHE
Mo3uTpoHa. MeTo bl
HaOIIOIEHN U
perucTpauu
3JIEMEHTAPHBIX
yactuu. Kpyrisiid cron
«DyHIaMEHTAJIbHBIE

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



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3aMOJICHCTBHSL.
EnunctBO pusnueckoit
KapTUHBI MUPA»

55

Bun 3B€3nHoro nHeoa.
Co3zBesausi, sipKue

3BE3/1bI, IUTAHETHI, HX
BUIMMOE JIBHKECHUE.
CoinHeyHas cucTeMa

56

Comnnue. Conneynas
AKTUBHOCTD.
HcTounuk sHEprun
ComHna u 3B€37

57

3BE3/1bI, UX OCHOBHBIC
XapaKTEPUCTUKHU.
3BE3/IBI TJIABHOM
IMOCJIEIOBATSIBHOCTH.
BuyTtpenHee cTpoeHue
3BE31. COBpEMEHHBIE
MPEICTABICHUSI O
MIPOUCXOXKICHUH U
spoJirornu CoHIa U
3BE3 ]

58

Muiteunsiii [TyTe —
gamia [ amakTuka.
[Honoxeunue n




59

60

61

62

nBwxenne CoiHIila B
I'anakTuke.
lNamaxtrku. YEpHbIie
JBIPBI B sJIpax
raJakTHK
Bcenennas.
Pas0eranue rajakTuk.
Teopus bonbmoro
B3pbIBa. PenukToBoe
W3JTy4YCHHUE.
MeraranakTuka

Hepemenusie
poOJIeMBbI
aCTPOHOMUU

KontponbHas paborta
«DNEMEHTBI
aCTPOHOMUU U
acTpoU3UKI

O6o06mmaronuii ypox.
Ponb ¢pusuku u
aCTPOHOMHHU B
SKOHOMHUYECKOMH,
TEXHOJOTUYECKOMH,
COLIMAIILHOM U
ATUYECKOH cepax




ACATCIBHOCTHU
YCJIOBCKaA

63

O06o0mmaronuit ypox.
Pounb 1 mecTo Gpuzuku
Y aCTPOHOMUU B
COBPEMEHHOW HAYYHOU
KapTUHE MUpPa

64

65

O6o0uarommit ypox.
Ponb dpuznueckoit
TEOpUHU B
dbopmHpoBaHUU
MIPEICTABJICHUM O
bu3nuecKoil KapTHHE
MHupa

Oo6o0maronmit ypox.
Mecto puznueckoit
KapTHUHBI MUPA B
oO1iemM psny
COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTAaBICHUH O
IpUPOJIE

66

PesepBHbI yPOK.
MaruauTHoe 1oze.
DJIEKTpOMarHuTHas




UHAYKIUA

PesepBHbIl ypoOK.
67 Onrtuka. OCHOBBI
CIIEHIHAIBHOW TEOpUHU

OTHOCHUTCIIbHOCTHU

PesepHblii ypok.
KBanToBas ¢usuka.
68 DIJIEMEHTBI
aACTPOHOMUHU U

acTpou3uKu

bu6moreka IJOK
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OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET






