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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke 6a30BOro ypoBHS Ha YpOBHE CpEIHEro oOIiero odOpazoBaHHs pa3paboTaHa Ha
OCHOBE TOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTEebHOW MPOTPaMMBI,
npezacrasieHubix B ®PI'OC COO; ywebHoro miana MBOVY "Opxupukckas COII", pa3paboran B
COOTBETCTBHUH CO CIICAYIOIIUMU JOKYMEHTaAMHU:

1. ®enepanbhsrii 3akoH 0T 29.12.2012 roga Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoii @enepaumny;

2. ®I'OC 00O, B neictByromer pegakuuu, (Mpuka3 MHUHHCTEpCTBa MpocBemieHus Poccuiickoi
@eneparun ot 31.05.2021 Ne 287 «O06 yrBepxaeHuu (eaepasbHOTO  TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHIapPTa OCHOBHOTO 00IIIEr0 00pa30oBaHUsY);

3. ®epepanpHON 00pa3oBaTENBHON MPOTrPAMMON OCHOBHOTO O0OIIEro o0Opa3oBaHUs, YTBEPKIACHHON
nmpukazoM MuHHCTEpcTBa 00pa3oBaHuss W Hayku Poccuiickonn ®Denepanum (YTBEpKIeHA IPHKA30M
Munnpocsemieanst Poccun ot 18.05.2023 mox Ne 370), a takke ¢ ydérom ¢enepanbHOi pabodeit
OporpaMMbl  BOCHUTaHHS M  KOHLENIMHM MpenojaBaHus ydeOHoro mpenmera «Pusuka» B
o0pa3oBaTenbHBIX opranu3anusx Poccuiickoit denepannu, peain3yrolnX OCHOBHbIE 00pa30oBaTeIbHbIC
POrPaMMBI.

Jns  peanuzanuy mporpamMMbl  BbIOpaH y4eOHO-METOJMYECKHH KOMIUIEKC, KOTOPBIH BXOIUT B
denepanbHbIl TIepeyeHb YYEOHHMKOB, PEKOMEHJOBAHHBIX K HCIOIB30BAHUIO B 00pa3oBaTEIbHOM
nporecce B 00pa3oBaTENbHBIX YUPEKACHUSAK, PEATU3YIOIUX 00pa3oBaTelbHBIE MPOTPAMMBI OOIIETO
o0pa3oBaHUsl U HMMEIONIMX TOCYJApCTBEHHYIO aKKpPEAMTALMI0O M oOecredyuBaronnii obydeHue Kypca
¢usuku, B coorBercTBuu ¢ ®I'OC, Brurodatonuii B ceds: - @usnka. 10 kmacc. ba3opbelii ypoBeHb — M.:
[Tpocsemienue, 2020.), I'.I.Msxumes, b.b.byxosues, H.H.Corckuii / Ilon pen. H.A.IlapdentoreBoid, -
®usuka. 11 knacc. basosslit yposens - M.: IIpocsemenue, 2020.).

Cogepxanue mporpaMmbl M0 (U3MKE HaAIpaBIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOW KAapTUHBI
mupa ooyqaromuxcs 10—11 kiaccoB mpu oOyueHnn ux Gusrnke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
nesTeNlbHOCTHOrO moaxoaa. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METAlpEeIMETHBIM pe3yJbTaTaM OOYYeHHUs, a TakkKe
YUUTBHIBAET HEOOXOIMMOCTh peau3alliid MEXKIPEAMETHBIX CBs3ed (DU3MKU C €CTECTBEHHO-HAayUYHBIMHU
y4eOHBIMH TIpeMeTaMu. B Hell onmpeensoTcsi OCHOBHBIC el M3y4YeHUs (U3UKHA Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHMs, IUIAHUPYEMbIE pE3YIbTaTbl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBHIE,
MeTarpeIMEeTHbIC, TpeIMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma o ¢pu3nKe BKIOYAET:

e [UIaHUPYEMbIE pe3yJNbTaThl OCBOEHUS Kypca (MU3MKM Ha 0a30BOM YpOBHE, B TOM UHCIE

IIpeIMETHBIE PE3YJIbTAThI IO rojlaM O0yUYEHUs;

e cojaepxaHue yuyeOHoro npeamera «Du3ukay mo rogam o0ydeHus.

dusnka Kak Hayka O Hambosee OOIIMX 3aKOHAaX MPUPOJBI, BHICTYNas B KayecTBe Yy4eOHOTro
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHUW 00 OKpY)KaloIeM MHpE.
HIkonbHBI Kypc (U3MKH — CHCTEMOOOpa3yIOLIUil ISl €CTECTBEHHO-HAy4YHBIX YYEOHBIX IPEIMETOB,
MOCKOJIBKY (PU3UYECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUHN, N3y4aeMbIX XUMHUEH, OMOJIOTHEH,
¢u3ndeckoil reorpadueil u acrponomueit. Mcnonp3oBaHue U akTUBHOE IPUMEHEHHE (PU3MUECKUX 3HAHHUH
onpezenseT XapakTep M pa3BUTHE DPA3HOOOpPA3HBIX TEXHOJOTMH B cdepe SHEepreTHMKH, TPaHCIopTa,
OCBOEHHUSI KOCMOCA, ITOJIyYE€HHUs HOBBIX MAaTEpUajOB C 3aJlaHHBIMM CBOMCTBaAMM M Jpyrux. M3yudenue
($U3KMKY BHOCUT OCHOBHOM BKJIa/ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaromnxcs,
B (hopMupoBaHMEe YMEHHI NPUMEHATh HAy4YHBIH METOJ TMO3HAHHUS IpPHU BBIIOJHEHUHM UMM y4eOHBIX
HICCIIEIOBAaHUMN.

B ocHOBY Kkypca pu3ukH U1 ypOBHS CpeIHEro o0Iero o0pa3oBaHus MOJI0XKEH Psil UAEH, KOTOpbIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 OCTPOEHUSI.

Hoess yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISETCS JIOTMYECKH 3aBEPUIEHHBIM, OH
COJIEP)KUT MaTepual U3 BceX pa3fenoB (U3MKHM, BKIIOYAET KakK BOMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoesn cenepanuzayuu. B cooTBercTBUM € HeW Marepual Kypca (QU3UKH OObEIUHEH BOKPYT
¢usnueckux Teopuil. Bemymum B kypce sBisiercsi (GOpMHpPOBAHME MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELIECTBE U IOJIE.



Hoes eymanumapuzayuu. EE peanuzanus MpennojaracT HCIHOJIb30BAaHUE TI'yMaHHTAPHOTO
noTeHnuana GU3N4YeCKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUs (PU3MKU C pa3BUTHEM OOIIECTBA, @ TAaKXKe
C MHUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U YKOJIOTHUECKUMH ITPOOJIEMaMH.

Hoes npuknaonou nanpaenrennocmu. Kype ¢pusnku npeanonaraetT 3HaKOMCTBO C IIUPOKUM KPYroM
TEXHUUYECKUX U TEXHOJIOTMUYECKUX MPUTIOKEHUI U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes skonozuzayuu peamn3yercsi IOCPEICTBOM BBEJECHUS 3JIEMEHTOB COJEPKaHMsI, TTOCBAIIEHHBIX
HKOJIOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJOTHM, a
TaKke 00CyXKAeHUs Ipo0IeM pallMOHAIBHOTO IPUPOIOTIONIB30BAHMS U HKOJIOIMUECKON O€30I1aCHOCTH.

CrepKHEBBIMHU JIEMEHTAaMH Kypca (PM3MKH Ha YPOBHE CpEIHEro oOIero oOpa3oBaHuUs SBISIOTCA
¢usnueckue teopuu (GopMupoBaHHE MPEACTABIECHUN O CTPYKType MOCTPOEHUs (PU3MUECKOW TEopHH,
ponu (yHIAMEHTAIBHBIX 3aKOHOB M IIPUHIMIIOB B COBPEMEHHBIX MPECTABICHUAX O MPUPOE, TPaHUIIAX
IPUMEHUMOCTH TEOPUH, /1151 OIMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).

CuCTeMHO-JIETETbHOCTHBIN TMMOAX0J B Kypce (UMK peanu3yeTcs Mpexae BCero 3a CYer
OpraHu3alK 3KCIIEPUMEHTAIBHON JeSITeIbHOCTH 0Oydatouxcs. st 6a30Boro ypoBHs Kypca GU3UKU —
3TO UCMOJIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIAOOPATOPHBIX PadoT,
KOTOpbIE B IporpamMme no (pu3uke oObEAMHEHbl B OOIIMN CHUCOK YYEHMUYECKHX MPAKTHUECKUX padoT.
Boienenne B yka3aHHOM TMEpeYHE JIA0OPATOPHBIX pabOT, MPOBOMUMBIX JUIS KOHTPOJS M OLEHKH,
OCYILECTBIISICTCSI YUaCTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCX0d U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHamieHusi kabunera ¢usuku. [Ipm 3TOM oOOecreunBaeTcsi OBJIaJeHHE OOYYAIOIMIMMUCS YMEHHUSIMH
IPOBOJUTh KOCBEHHBIE M3MEpPEHMs], HCCIEeIOBaHUs 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH U MOCTAHOBKY
OIIBITOB I10 IPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbiioe BHMMaHuE ynenseTcss PELICHUIO0 PAacyE€THBIX M KadeCTBEHHBIX 3agad. [lpu stom uis
pacu€THBIX 3a7ad TPUOPUTETOM SBISIFOTCA 3a7adyd C SBHO 3aJaHHON (PU3MUYECKOW MOJENbIO,
HO3BOJISIOIINE NPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pa3jeia Kypca, Tak U
UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/ieioB. /[ kadecTBEHHBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS 3a/laHus Ha
O00BsICHEHHE MpOTeKaHUs (U3NYECKUX SBJICHMA M IPOLECCOB B OKpY’KAIOIIEH >KHU3HHU, Tpelyrolue
BbIOOpA (hHU3NMUECKON MOJIENH JUIsl CUTYalluH IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OGI'OC COO k MarepHalbHO-TEXHUYECKOMY O00ECIeYEeHUIO
y4eOHOTO mporecca 0a30BbIi yPOBEHb Kypca (U3UKH HA YPOBHE CPEIHEro o0mero o0pa3oBaHus JT0JKEH
U3y4yaTbCs B YCIOBMSAX MPEIMETHOr0 KaOuHeTa (M3MKU MM B YCJIOBUSX MHTEIPUPOBAHHOTO KaOMHETa
IPEIMETOB €CTECTBEHHO-HAYYHOro ILukia. B kabuHere QU3MKM JOJDKHO OBITH HEOOXOAMMOE
nabopaTopHOe 00OpYyAOBaHWE ISl BBIOJHEHMS YKa3aHHBIX B IporpaMMe No (pu3Mke YYeHHYECKHX
MPAKTUYECKUX pabOT U IEMOHCTPAITMOHHOE 000pY/JOBaHHE.

JleMoHCcTpanoHHOe 060pyoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPUHLUIIOM MHHHUMAJbHOM
JIOCTaTOYHOCTH M oOecnevynBaeT MOCTAHOBKY MEPEUYUCIEHHBIX B IporpaMme Mo (U3MKEe KIIIOUEBBIX
JEMOHCTpAlMM  JUIsl  MCCIENOBAaHUS M3Y4YaeMbIX SBJIEHUH W  TPOLECCOB, OJMIHMPUYECKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 00OpyIOBaHHE HJsl YYEHHYECKHUX IPaKTHUECKUX paboT (opMmupyercs B BuUe
TEMaTHYECKUX KOMIUIEKTOB M OOECIeuMBAETCs B pacuéTe OAHOIO KOMIUIEKTa Ha JABYX OOYYarolUXCS.
TemaTnueckue KOMILJIEKTHI J1a00OpaTOPHOro 000PYIOBaHMS JIOJIKHBI ObITh MOCTPOEHBI HA KOMITJIEKCHOM
MCIOJIb30BaHUU aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B
BUie HU(PPOBBIX JTa0OPATOPUHA.

OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 001I1EM 00pa30BaAHUH SBIISIOTCS:

e (opMupoBaHHME HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAYYHOMY H3YYEHHUIO HPUPOIbI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BHUTHE NPEACTABICHUI O HAYYHOM METOJIe MO3HAHUS U (POPMUPOBAHHE HCCIIET0BATENBCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOI'O MUPOBO33PEHHS KaK pe3yJbTaTa U3y4E€HHUs] OCHOB CTPOCHUS MaTepUu
U QyH/IaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHue yMEHUN OOBSICHATH SIBICHHUS C MCIOJIb30BaHUEM (PU3NYECKUX 3HAHUUH U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUH O posid (U3MKU U Pa3BUTHs JIPYTMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.



JocTiwkeHnne 3THX Ieneil oOecreyuBaeTcs pELIeHHEM CIEAYIOMIMX 3aJad B Ipolecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEAHETO 00IIero 0Opa3oBaHus:

e [pUOOpETeHUE CUCTEMBI 3HaHUI 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHSIX,
BKIIIOYasi MEXaHWKY, MOJCKYISpPHYI0 (U3UKY, DIIEKTPOIWHAMUKY, KBAHTOBYI (GHU3HKY U
3JIEMEHTHI acTPODU3UKY;

e (dopMupoBaHHE YMEHHA NPUMEHSATh TEOPETUUECKHUE 3HAHUSA A OOBACHEHUS (PUIUUECKUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;

® OCBOCHHE CIOCOOOB pEUICHHS PAa3IMYHBIX 33a7ad C SBHO 3aJaHHON (DM3MYECKOH MOMAETbIO,
3aja4, MOJPa3yMEBAIOMIUX CaMOCTOSTENIbHOE CO3JaHue (PU3MYECKOW MOJENH, aJeKBATHON
YCIIOBUSIM 3aJ1auu;

e nmoHUMaHWEe (UBNYECKUX OCHOB U TPHUHIUIOB JCHCTBHUS TEXHUYECKHX YCTPOWCTB U
TEXHOJOTMYECKHX IPOLIECCOB, UX BIUSHUS HA OKPYKAIOLLYIO CPELY;

® OBJAJICHHE METOJlaMH CaMOCTOSTEIbHOIO IUJIAHUPOBAHUS W MPOBENCHUS (U3HUECKUX
SKCIIEPUMEHTOB, aHalh3a W HWHTEpIpeTaluu HHPOpPMAIUH, OIpPEAeTIeHHs JIO0CTOBEPHOCTH
IIOJIyYEHHOT'O PE3yJIbTaTa;

® CO3JaHUE YCIOBHM s pa3BUTUS YMEHHH MPOEKTHO-HCCIEI0BATENbCKOM, TBOPUYECKOMN
JESTEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BbIA ypOBEHB) HA YPOBHE CpEAHETO OOIIEro oOpa3oBaHUS
orBoautcs 136 gacoB: B 10 kimacce — 68 vacoB (2 vaca B Hepento), B 11 kimacce — 68 yacoB (2
yaca B HEJIEJIO).

[Ipennaraemelii B mporpamMMe 1o (QHU3MKE NepedyeHb J1a00paTOPHBIX M MPAKTHUYECKUX pPadoT

SBIISIETCS. PEKOMEH/IOBAaHHBIM, YUUTENb JeJaeT BbIOOp NMpOBENEHUs JIaOOpaTOPHBIX pabOT M OIBITOB C
y4€TOM MHJIMBUYaJIbHBIX OCOOCHHOCTEH 00Yy4aroIuXCsl.



COJAEPKAHUE OBYYEHUA

10 KUIACC
Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOT 0 O3HAHMS
®uszuka — Hayka O Ipupoxe. Hayunele Meroasl NO3HaHUSA OKpyXkaromero wmupa. Pousb

9KCIIEPUMEHTA U TEOPHH B MPOLIecce MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue GU3NIECKUX SBICHUN U TporieccoB. Hayunbie runore3sl. OU3NUECKUE 3aKOHBI U
Teopuu. ['paHuIIbl MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IprHIIMIT COOTBETCTBUSI.

Posib 1 MecTo Qu3uku B HOpMUPOBAHHH COBPEMEHHOW HAYYHOH KapTHHBI MUPA, B MPAKTHUECKON
JEATEIbHOCTH JIFOJICH.

Llemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOro JBHKeHus. Cucrema OTCuéTa.
TpaekTopus.

[Tepemerienune, CKOpoCTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepHUaIbHOU
TOYKH, UX MMPOEKLIUU HA OCU CUCTEMBI KOOpAUHAT. CII0KEHUE EPEMEIICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE © PAaBHOYCKOpEHHOE TPSMOJIMHEWHOE MABIDKEHHE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELICHUS MaTEPUAIbHON TOUYKU OT BPEMEHH.

CBoOoaHoe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonunelinoe nBuxeHue. J[BH>KeHHE MaTepUalbHOM TOYKHM MO OKPY>KHOCTU C MOCTOSIHHOM IO
MOJYJIIO CKOPOCTBbIO. YTJIOBasi CKOPOCTb, JIMHEHHas CKopocTh. llepuony u wactora oOpaieHus.
LleHTpoCcTpeMUTENBHOE YCKOPEHUE.

TexHuueckue ycTpoHWCTBa W MpPAKTUUYECKOE NPUMEHEHHE: CIUIOMETP, [BUKEHHE CHApSIOB,
LEIHbIE U pEMEHHBIE NIEPEIayu.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, WILTIOCTPALIUSI KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIOIB30BAaHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM MNPOCTPAHCTBE.

Habmronenune aBmxeHus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

Hampasnenne ckopocTH npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

1. Wsyuenue nBuXKEHHE Teja 110 OKPYKHOCTH.

Tema 2. /lunamuxa

IIpunnun otHocurensHOCTH ['amunes. IlepBwiii 3axkoH HproToHa. HepuuaibHbIE CUCTEMBI
OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akon HpioToHa u1si MaTepHalibHON
ToukH. Tpernii 3akoH HproTOHA 1Sl MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBast kocMuyeckas CKOpOCTb.

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

Tpenune. Bunsl Tpenus (1mokosi, ckoibxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIBXKEHHUS U cuiia TpeHus nokos. Koadduuument tpenus. Cusia CONpOTUBIECHUS MIPU IBUKEHUU Tela B
KUJKOCTU WM rase.

[TocTynaTensHOE M BpalaTelIbHOE ABMXKEHHE aOCOIFOTHO TBEPOTO Tea.

MOMEHT CHJIbI OTHOCUTEIBHO OcH BpateHus. [1neuo cumbl. YciioBust paBHOBeCHs TBEPIOTO Tena.

TexHuuecKkue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: TOAILIMITHUKH, IBUKEHNE NCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBieHne nHEpLUHH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIINX TEII.

Bropoii 3akoH HeroTOHA.

N3mepenue cuil.



CrnosxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariui.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NAJCHUU.

CpaBHEHHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCUs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yuenne ABMKeHUs OpycKa 10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOLINX B MPYKUHE U PE3MHOBOM 00pasIe, OT
ux aedopmarum.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJla, UMEIOIIETO OCh BPALICHUSI.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Umnynec MaTepuanbHOM TOYKM (Tena), CUCTEMbl MaTepUalbHBIX TOueK. VIMIynbC CHIIBI U
M3MEHEHUE UMITYJIbca Teja. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora crisl. MOIIHOCTE CHIIBI.

Kunernueckas sHEpTrHsi MaTepUaIbHONM TOUKU. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[TorenunanbHass sHeprus. [loTeHuuanbHas »SHeEprusi ynpyro JaeOpMHUPOBAHHOW MPY>KUHBL.
[orennmansHas SHEPTHs TENIa BOIU3U ITOBEPXHOCTH 3EMITH.

[ToTeHunanbHbIe U HETIOTEHIMANBHBIE CUIIBL. CBSA3b Pa0OTHI HEMOTEHIIUAIBHBIX CHII C U3MEHEHHEM
MEXAaHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuyeckue ycTpoilcTBa U MPaKTUYECKOE MIPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBIM MUCTOJIET,
JBUJKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHLIMATBHON YHEPTHUH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHnne abCOTIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHHUKOB.

HccnenoBanue cBA3M pabOThl CUJIbI C MU3MEHEHMEM MEXAHMUYECKOH SHEpruu Tejla Ha MpUMeEpe
pacTsKEHUSI PE3UHOBOIO KIYyTa.

Pa3nen 3. Moaekyasipuasi pusuka. TenioBblie siBaeHHs.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TOJOXEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOPUHM U HMX OIBITHOE OOOCHOBaHUE.
BpoynoBckoe apmwxkenue. Juddysus. Xapaktep IBHKEHUS M B3aUMOJCHCTBHS YacCTHUIl BEILECTBA.
Mopnenu cTpoeHus Ta30B, KUAKOCTEH U TBEPABIX Tel U OOBSICHEHHE CBOMCTB BEILlECTBA HA OCHOBE ITHX
Mmozenei. Macca u pazmepsl Mosnekyil. KonmnuectBo BeniectBa. [locrosiHHas ABoragpo.

TennoBoe paBHOBecue. Temmeparypa u e€ uamepenue. lllkana remneparyp Llenscus.

Monens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOW TEOPUN UIECAIBHOTO
raza. AOcoJlOoTHas TemIepaTypa Kak Mepa CpeaHell KHHETHYECKOH SHEpPruu TEIJIOBOro JBU)KEHUS
yactun rasza. lllkana temneparyp KenbBuna. ['azoBble 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona.
3axoH Jlanbrona. M3omporeccs! B ueaqbHOM ra3e ¢ HOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe
IpejCcTaBIeHNEe U30IIPOLIECCOB: U30TEPMA, U30X0pa, H300apa.

TexHu4yecKre yCTpOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOUINE JUCKPETHOE CTPOEHUE BellecTBa, Gororpaduu MOJEKYJT OpraHUYeCKUX
COCIMHECHUIA.

OnbIThI 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mojenb OpOYHOBCKOTO JTBH)KEHUSI.

Mognens onbita llTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mopaenb, HUTFOCTpUPYIOIIAs IPUPOY JABIEHUS ra3a Ha CTEHKH COCYAA.

OnBITHI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBLHOTO ra3a, H30IpOoLECChI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol



OmnpeneneHnne Macchl BO3[yXa B KJIACCHOM KOMHATe€ HAa OCHOBE HM3MEpEeHUN 00BEMa KOMHATHI,
JIaBJICHUS U TEMIIepaTypbl BO3yXa B HEN.

HccenenoBanue 3aBUCUMOCTH MEKy IIApaMEeTPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmoanHaMmuueckas cucteMa. BHyTpeHHsIs1 3HEpTrUs TEPMOJMHAMUYECKON CUCTEMBI M CIIOCOOBI €€
u3MeHenus. KomuuecTtBo TemnoTel U pabora. BHYTpeHHSsT »HEprusi OAHOATOMHOIO MJICANBbHOIO rasa.
Buas! Temionepenayun: TEIIONPOBOIHOCTb, KOHBEKLIUS, U3IydeHUE. Y IeJIbHas TEIUIOEMKOCTh BEILECTBA.
KonuyecTBo TEIIOTHI IpH TEIUIONEpEAAUE.

[Tonsitne 006 ammabatHoMm mporecce. llepBeiii 3akoH TepMoauHaMuku. [IpuMEHEHHE MEepPBOTO
3aKOHa TePMOJAMHAMUKH K H3ompoleccaM. ['paduueckas nntepmnpeTaius paboTsl rasa.

Bropoii 3akon Tepmoannamuku. HeobpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TermoBeie Mammubl. [IpuHIUNBL AeiicTBUS TeioBbIX MamuH. [IpeoOpazoBaHus »HEpruul B
TeroBbIX MammHax. Kosdduument monesnoro apedictBus TeroBoit mamumabl. Llukn Kapuo u ero
KOA(UIIMEHT MOJIE3HOTO JEHCTBHS. DKOJIOTUYECKUE MPOOIEMbl TEIIOPHEPTETUKH.

TexHudeckue yCTpPOHMCTBA M IPAKTHMYECKOE IIPUMEHEHHUE: JBUraTeilb BHYTPEHHErO CroOpaHus,
OBITOBOW XOJOIUIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

M3MmeHeHre BHYTpPEHHEW HEPTUU Tella MPU COBEPIICHUU PabOThI: BBUIET MPOOKHU M3 OYTHUIKH IO/
NEICTBHEM  CXAaToro BO3AyXa, HarpeBaHue d¢dupa B JaTyHHOM TpyOke MyTéM  TpeHUS
(BuaCOIEMOHCTpAITH ).

N3menenne BHyTpeHHEH 2HEpruu (TeMIepaTyphbl) Teja Mpy TeIjionepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Bzaumnvle npespawienusn HcudKocmeil u 2a3oe

[TapooOpa3oBanue u koHaeHcamus. Vcnapenwe u kumneHue. AOCONIOTHAS W OTHOCUTEJbHAs
BJIQXKHOCTh BO3AyXa. HacblmeHHblil mnap. YaenpHas Temiora mapooOpa3oBaHMs. 3aBHUCHMOCTh
TEMIIEPATYpPbl KUIIEHUS OT J1aBJICHUS.

TBépnoe Teno. Kpucramueckue u amopdHbie Tena. AHM30TPOIIUS CBOWCTB KpucTaioB. JKuakue
kpuctayisl. CoBpeMeHHble MaTepuanbl. [naBnenne u kpuctayumsanus. Y ienbHasi TeIIoTa MJIaBICHUS.
Cybnumarusi.

YpaBHeHHE TEIIOBOTO OallaHca.

TexHHUYEeCKHEe YCTPONCTBA U NMPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETD,
TEXHOJIOTMH MOJyYEHHUsI COBPEMEHHBIX MaTEPHUAIIOB, B TOM YMCJIE HAHOMATEPHUAIIOB, U HAHOTEXHOJIOTMH.

Llemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1APOB.

Kunenne npyu NoHWKEHHOM JJaBJICHHH.

Croco0Ob1 U3MEpeHus BIAKHOCTH.

HaGnroneHnue HarpeBaHus U IUIaBJICHUS KPUCTAIIIMUECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenre OTHOCUTENBHON BIIAJKHOCTH BO3yXa.

Pa3nes 4. OCHOBBI JICKTPOANHAMHKH

Tema 1. Dnexmpocmamuka

OnexTpuzanus Ten. DJEeKTpudeckuil 3apsan. JBa Buaa snexTpuueckux 3apsanoB. lIpoBonHukw,
JUAJIEKTPUKH U MTOJYIPOBOIHUKH. 3aKOH COXPAaHEHHUSI JIEKTPUUYECKOIO 3aps/ia.

BsaumonerictBue 3apsanoB. 3akoH Kynona. TouedHbIN 2IEKTpUUECKHH 3apsiil. DIEKTPUUYECKOE
nosie. Hanpspk€HHOCTD 3nekTpryeckoro noiisd. [IpuHoMn cyneprno3unuu 3JIeKTpUYecKuX nojed. Jlnnum
HaIPSHKEHHOCTH DJIEKTPUYECKOIO OJIS.

Pabora cun snextpocratudeckoro mnossd. [lorenuman. Paznocts morteHiuanoB. IIpoBonHUKH U
JUDJIEKTPUKHU B DJIEKTPOCTATUYECKOM I0J€e. JIudaeKkTpuyeckas IpoOHUIAaeMOCTb.

OnektpoéMkocTh.  KoHmencarop.  DneKTpoEMKOCTh  IUIOCKOTO  KOHACHCATOpa.  JHEPrus
3apsKEHHOr0 KOHJIEHCATopa.



TexHuueckue yCTpOHMCTBA U  MPAKTHUUECKOE MPUMEHEHHE: 3JIEKTPOCKOM,  3IIEKTPOMETD,
AJIEKTPOCTaTUYECKAs 3aIUTa, 3a3€MJICHHE IJIEKTPONpUOOpPOB, KOHJIEHCATOP, KOMUPOBAJIBLHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoCTBO ¥ IPUHLUIL JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHUecKast 3allluTa.

JM3neKTpUKHY B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTD MIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IJIOLIAAH IIACTUH, PACCTOSHUS MEXIY
HUMH U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepeHnue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKUI TOK. YCJIOBHUSI CYIIECTBOBAHMS 3JIeKTpuueckoro toka. Mcrounwku Toka. Cuna
ToKa. [IoCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma /17151 yyacTka LIETH.

DJIEKTPUUYECKOE COMPOTUBIIEHUE. YIeIbHOE CONpOTHBIEHHE BellecTBa. IlocnenoBarenbvHoe,
napajuleJbHOE, CMEIIAHHOE COEIMHEHNE TPOBOAHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JleHiia. MomHOCTb 371€KTPUYECKOTO TOKA.

DNEeKTPOABMKYIIasl CUjla U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH OMa Ui OJHOU
(3amMKHYTOM) 21eKTpuueckoit nenu. KopoTkoe 3aMbIKaHue.

ONEeKTpOHHAas MPOBOJUMOCTb TBEPJABIX METAJIOB. 3aBHUCHUMOCTb CONPOTHBIICHHUS METAJJIOB OT
teMriepaTypbl. CBepXIIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAs: M MPUMECHAS TPOBOJUMOCTD MOJTYMPOBOAHUKOB. CBoiicTBa p—N-
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUUYECKUI TOK B PACTBOPAX U PacIUIaBax AJEKTPOJIUTOB. DNEKTPOJUTHUYECKAs JUCCOLIMALMS.
DIEeKTPOIH3.

DIIeKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psia. Monnus. [lna3ma.

TexHUuyeckue ycTpoicTBa M NPAKTHUECKOE NPUMEHEHHE: aMIIepMETp, BOJBTMETp, pPEocTarT,
UCTOYHUKU TOKa, DJIEKTpOHArpeBaTellbHbIE MPUOOPHI, IIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COTPOTHUBIICHUS, BaKyyMHBIH JIHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOJYIPOBOJHUKOBBIA IO/,
rajabBaHUKa.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCHMOCTDH COTIPOTUBIICHUS IWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMIAJH TMOIEPEYHOTO
CEYEeHMS U MaTepuaa.

CMeliaHHO€ COeTUHEHNE POBOTHUKOB.

[IpsiMoe n3MepeHune AMeKTPOABIXKYIIEH criibl. KOpOoTKOe 3aMbIKaHUE TalIbBAHUYECKOTO JIEMEHTA U
OLIEHKa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul

W3ydeHne CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

N3mepenue 3eKTpoABMKYILEN CUIIbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHHUS.

HabGnronenue anexrponusa.

Me:xnpeamerHblie CBA3H



N3yuenne kypca ¢usuku ©6a3oBoro ypoBHs B 10 Kiacce ocymiecTBisieTcss ¢ yu€ToM
COJIEPXKATEIBHBIX MEKIIPEIMETHBIX CBS3EH C KypcaMH MaTeMaTHKH, OMOJOTHUH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Meoswcnpeomemuvie nousmus, CBA3aHHBIE C M3YYCHHEM METOJOB HAyYHOTO ITO3HAHWS: SIBICHHE,
Hay4yHbId (aKT, THUIOTe3a, (U3MUYECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, JKCICPHUMEHT,
MOJICIIUPOBAHUE, MOJIEIb, U3MEPCHHE.

Mamemamuxa: pelieHHE CHUCTEMbl ypaBHEHUH, JHHEWHas (yHKIus, nmapabona, rumepodona, Ux
rpauKu ¥ CBOMCTBA, TPUTOHOMETPHYECKHE (DYHKIIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U MX MPOSKIIMK HA OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB.

buonoecus: mexaHudyeckoe IBWKECHHE B KMBOU mpupoje, nuddys3us, ocMoc, TeIIO0OOMEH KUBBIX
OpPTraHU3MOB (BH/IbI TEIUIONEPEIAUH, TETUIOBOS PABHOBECHE), JIIEKTPUICCKUE SIBIICHUS B dKUBOU MPUPOJIC.

Xumusi: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOSHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAS
Macca, TEIUIOBBIE CBOWMCTBA TBEPIBIX TEJ, KUIAKOCTEM M Ta30B, JJIEKTPUYECKHE CBOWCTBA METAIUIOB,
AJICKTPOJIMTUYECKAS TUCCOIIMAIINSI, TalbBaHUKA.

T'eocpaghus: BIRXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozusn: mpeoOpa3oBaHUEe IBIKCHUN C UCIIOJIB30BAHMEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOIIUITHAKY, HUCIOJIB30BaHNE 3aKOHA COXPAHCHHS UMITYyJIbCa B TEXHHKE (pakeTa, BOJOMET U JIPYTHE),
JBUTATE€Nb BHYTPEHHErO CropaHus, MapoBas TypOWHA, OBITOBOM XOJIOAWIBHUK, KOHIUIIMOHED,
TEXHOJIOTHH IOJIy9CHHUsI COBPEMEHHBIX MaTepUaoOB, B TOM YHCJIC HAHOMATEPUAIOB, © HAHOTEXHOJIOTHUH,
JNEKTPOCTAaTUYECKAsl  3alllUTa, 3a3eMJICHHE DJIEKTPOIPHUOOPOB, KCEPOKC, CTPYWHBI MpPUHTED,
AJIEKTPOHArPEBATEIBHBIC TPUOOPHI, JIEKTPOOCBETHTEIBHBIC TPHOOPHI, FAIbBAHHUKA.

11 KUIIACC
Pa3znea 4. OcCHOBBI JIEKTPOAUHAMUKH (IIPOIOJKEHH E)

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA

ITocrositHHBIE MarHuThl. B3aumoneicTBHME NOCTOSHHBIX MarHuToB. MarautHoe nose. Bekrop
MarHuTHOM WHAYKUUU. [IpuHIMII Cynepno3sMuuMy MAarHUTHBIX NOJed. JIMHUM MarHuTHOM WHIYKIUU.
KapTuHa nuHUI MAarHUTHON MHAYKLIUHU MOJI TOCTOSIHHBIX MarHUTOB.

MaruutHoe 1noJjie MpoBOAHMKA ¢ TOKOM. KapTuHa JMHUNA MHIYKIIMM MarHUTHOTO MOJS JJIMHHOTO
IPSIMOrO NPOBOJHUKA M 3aMKHYTOIO KOJBLEBOIO IPOBOJHHMKA, KaTymKH ¢ TOKoM. OmbIT Opcrena.
B3anmopeicTere NpoOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE.

Cuna Jlopenua, e€ Moaylb W HampaBiieHUE. [[BukeHHE 3apsyKeHHOW YacTHULbI B OJHOPOJHOM
MarHuTHOM nose. PaGorta cumsl Jlopenna.

SIBneHne  symekTpoMarHWTHOM — MHAyKuuU.  [IoTOk ~ BeKTOpa  MarHMTHOM  HMHJYKLIHH.
ONEeKTpOoABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAYKInu Papanes.

BuxpeBoe anexTpuueckoe mnose. DIEKTPOABUKYILAS CUjla MHAYKIIUU B IPOBOJAHMKE, ABMKYIIEMCS
NOCTYNATEIbHO B OAHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIA CAMOMHTYKIUH.

DOHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: IOCTOSIHHBIE MarHUThI, 3JI€KTPOMAarHuThI,
IJIEKTPOABUIATENb, YCKOPUTENN AIEMEHTAPHBIX YaCTHILl, UHAYKIIMOHHAS TIE€Ub.

Jlemoncmpayuu

OmneiT DOpcrena.

OTKJIOHEHNE AIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JInHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha HOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM MHIYKIIUH.

[TpaBuio Jlenna.

3aBUCHUMOCTbD 3JIEKTPOJBUKYIIEN CHIIBI UHIYKIIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O MOTOKa.



SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

HccenenoBanue neicTBUS NOCTOSIHHOTO MAarHWTa HAa PaMKY C TOKOM.

HccnenoBanue siBJICHUS AIEKTPOMATHUTHOM MHIYKIUU.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue Konebanus

Konebarenbnas cucrema. CBoOoaHbIE MexaHWyeckue KojeOanus. ['apMoHHMuYeckue KoJieOaHHs.
[Tepuon, wactora, ammutyna u (aza xonedanwid. [IpyXKMHHBIA MasTHUK. MaTeMaTU4YeCKUI MasTHUK.
YpaBHeHHE rapMOHHUECKHUX KosieOanuil. [IpeBpaiieHne sHepruu npu rapMOHHUYECKUX KOJICOaHHSIX.

Konebarenbupiit  koHTYp. CBOOODHBIC  DIIGKTPOMArHUTHBIE  KOJEOAHUS B HMJACATHLHOM
K0JIe0aTEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMH U AJIEKTPOMATHUTHBIMU KOJCOAHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTHU B HJICAIbHOM K0JIe0aTeIbHOM KOHTYPE.

[IpencraBienne o0 3aTyxaroMMX KoieOaHUSX. BBIHYXKIEHHbIE MeXaHWYeCKHEe KoJieOaHwUs.
Pe3onanc. BeinyXaeHHBIE JIEKTPOMarHUTHbBIE KOJIEOaHMUS.

[lepemennbii TOK. CHHYCOMIANBbHBIA MMEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO0 TOKa.
AMIUTUTYAHOE U JEHCTBYIOIEE 3HAUCHUE CUJIBI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoacTtBo, mepenaya UM MOTPEOJIEHUE  AIEKTPUYECKOM  DHEPIHH.
DKOJIOTHYECKUE PUCKU TIPH MPOU3BOJICTBE AIEKTpodIHEepruu. KynbTypa UCIOIb30BaHMS JIEKTPOIHEPTUU
B [IOBCEJHEBHOMN KU3HH.

TexHudeckue yCTpPOWCTBA M IPAKTHYECKOE NPHUMEHEHHUE: JJIEKTPUYECKUN 3BOHOK, TI'E€HEpaTrop
NIEPEMEHHOT0 TOKA, JINHUU 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeNbHON cHUCTeMBbl (NMPYXKUHHBIA WM MaTeMaTHYeCKHi
MasITHHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOJeOaHUI.

Habmtoienue pesonanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcrumorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HAINPSHKEHUSI OT BPEMEHH) ISl JIEKTPOMArHUTHBIX
Kosie0aHui.

Pe3onanc mnpu moOCIEIOBAaTENbHOM COEAUHEHUU PE3UCTOPA, KATYHNIKM HWHIYKTUBHOCTH U
KOHJIEHCATOopA.

Mopenb TUHUY AIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue 3aBUCUMOCTH MEpPHOJa MajblX KojeOaHU rpy3a Ha HUTH OT JUTMHBI HUTH M MacChl
rpysa.

HccnenoBanne nmepeMEHHOTO TOKa B IENU W3 MOCIEAOBATENbHO COEAUHEHHBIX KOHIEHCATOPa,
KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHnnueckue BOJIHBI, yCIIOBUs pactipoctpanenus. [lepuosa. CKopocTs pacpoCTpaHEHUS U JITTMHA
BoutHEL. [lonepeunsie u mpoaonbHbIE BOMHBEL. MHTepdepentus u nudpakiius MEXaHH4eCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHbIE BOJIHBL. YCIOBUSI M3JIy4€HHUs DJIEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHtanus BektopoB E, B, V B snexrpomarauTHON BOJHE. CBOWCTBAa AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHHe, TpeToMIIeHUe, Moysgpu3anus, Audpakmus, uarepdeperius. CKOPOCTh dMEKTPOMATrHUTHBIX
BOJIH.

[IIkana 3meKTpoOMarHUTHBIX BOJH. [I[puMeHeHre 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIIMIIBEI paIKOCBA3M U TeNEBUICHUS. Pagnomokamusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHudyeckne yCTpOWCTBA ¥ TPAKTUUECKOE TPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIIbTPa3BYKOBasl JIUATHOCTUKA B TE€XHUKE M MEIUIMHE, pajap, paauonpuEMHHK, TEJIEBU30p, aHTEHHA,
tenedon, CBU-neus.

Llemoncmpayuu



OO0pa3oBaHue U pacpOCTPaHEHUE TIOMIEPEYHBIX U MPOIOJIBHBIX BOJH.

KoneoG:mromeecs Teno Kak UCTOUYHUK 3BYyKa.

HaGmronenne oTpaxkeHus U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Hab6nronenue nuatepdepeHInu u UG paKiini MEXaHUIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAO0N M YaCTOTOM KOJIEOaHHIA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPEIOMIICHUE, MOJISIpU3aIus,
nudpakiys, HHTEpPepeHIIHs.

Pa3nen 6. OnTuka

Tema 3. Céeemoesvie 60.11bl

I'eomeTpuueckas onrtuka. IIpsMonuHeiiHOE pacrpoCTpaHEHHE CBETa B OJHOPOJIHOW cpexae. Jlyu
cBeta. ToueuHblll HICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUH B IIIOCKOM 3epKalie.

[Ipenomnienne cBeTa. 3aKOHBI MpeIOMIICHHUS cBeTa. AOCONIOTHBINM MOKa3aTellb MPETOMIICHHUS.
[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yrou oaHoro BHyTPEHHETO OTPaKeHUS.

Hucniepcust cera. CiioxkHbIN cocTaB Oemmoro ceta. LIBerT.

Cobupatomue u paccenBarImue JUH3bI. ToHKas muH3a. POKYCHOE PACCTOSIHHE M ONITUYECKAs CHJIa
TOHKOM 1uH3BL. [locTpoeHue n3o0pakeHuil B cOOMparoIUX U paccenBarolux JuH3ax. opmyrna TOHKOM
JIVH3BI. Y BeNUUeHNe, JaBacMoe JTHH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIE HCTOYHHWKHU. Y CJIOBHSI HAOIIOACHHS
MaKCUMyMOB W MHHHMYMOB B HWHTEp(EpEHIIMOHHON KapTHHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxus ceeta. Judpakinuonnas pemeérka. Y ciaoBue HaOMIOACHUS TI1aBHBIX MAaKCUMYMOB IPHU
NaJICHUA MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKITMOHHYIO PEIIETKY.

[Tonspu3zanus cBeta.

TexHu4yeckne yCTpOMCTBA W TNPAKTUYECKOE NPUMEHEHWE: OuKH, Jiyma, QoToarrmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKON, BOJOKOHHAs ONTHKA, AU(PPAKIMOHHAS peméTka,
MOJISIPOUI.

Jlemoncmpayuu

[IpssMmonrHEITHOE pacpocTpaHeHre, OTpaXKEeHNe U IpesioMmiIeHre cBeTa. OnTHYeCKrue MpUOOpPHI.

[TonHoe BHyTpeHHEE OoTpakeHue. MoJieiab CBETOBOAA.

UccnenoBanue CBOMCTB N300paKeHUM B JIMH3aX.

Mopenu MUKpPOCKOTIA, TEIECKONa.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nudpakuuu cera.

Habmronenue qucniepcuu certa.

[Tony4yeHue cnekTpa ¢ HOMOUIBIO PU3MBL.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmtoienue noisipuszamnuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenne nokazaress IpeioMIIEHHUS CTEKJIA.

UccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

HabGmronenue aucnepcuu cera.

Tema 4. Dnemenmot meopuu omuocumeabHoOCmMu

['paHunbl  OPUMEHUMOCTH — Kjilaccuuecko MexaHuku. llocTtymarel cnenuanbHOM — Teopuu
OTHOCHUTEJILHOCTH: MHBAPHUAHTHOCTh MOMYJS CKOPOCTH CBETa B BaKyyMe€, MPHUHIIMI OTHOCHTEIBHOCTH
OWHIITEHHA.

OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHUE JJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.

CBs13b MacChI C PHEPTUEH U UMITYJIHCOM PEISTUBUCTCKOM YaCTHUIIBI. DHEPTHS TTOKOSI.

Pa3nen 7. KBantoBas pusuka
Tema 1. Inemenmol K6anHmo80i ONMUKU
®ortonsl. Dopmyrna [Inanka cBs3u 3Heprun (HOTOHA C €0 YACTOTOW. DHEPTU U UMITYILC POTOHA.



OtkpeiTe U uccrnenoBanue ¢orodpdexra. Onbitel A. I'. CroneroBa. 3akoHbl (hoTOd(deKTa.
VYpaBuenne DitnmTeitHa s Gotodddexra. «KpacHas rparuiia» Gororddexra.

Hasnenue cera. OnbiTel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHU4ecKkue yCTpOHCTBAa M MPAKTUYECKOE MPUMEHEHHUE: (HOTOAIEMEHT, (POTOAATUHUK, COIHEUHAsS
Oarapesi, CBETOAHO/I.

Jlemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHEro ¢porodddekra.

CBeToauoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. Onbitel Pe3epdopna nmo paccesnuro o -wyactuil. [lnanerapHas monuens
atoma. [loctynatsl bopa. U3nyuenue u moryomenrue (pOTOHOB MpU MEpPEeXoJe aToMa C OJHOTO YPOBHS
SHEpruu Ha Apyroil. Bunasl ciekTpoB. CekTp ypoBHEH 3HEPIHH aToMa BOJOPOJIA.

BosHoBbie cBoiicTBa yactull. Bonubl ae bpoitnsa. KopnyckyasipHO-BOITHOBOW JTyalnu3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckue ycTpoWCTBa M NMPAKTUYECKOE MPUMEHEHHUE: CIEKTPaJIbHbIA aHaiMu3 (CHEKTPOCKOIN),
Ja3ep, KBAaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGuroieHne TMHEWYATHIX CIIEKTPOB M3TYICHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
Habmroienue nuHeRvyaToro cexkTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, [JJOKa3bIBAIOIINE CIOXKHOCTh CTpPOeHMs sapa. OTKpbITHE PpPagHMOaKTUBHOCTH.
OmneiTel Pesepdopra no onpeneneHuro coctaBa paauMoakTUBHOIO u3nydeHus. CsoiicTBa anbda-, Oera-,
raMMa-u3inydeHus. BausHue paJuoakTHBHOCTH Ha JKUBbIE OPIaHU3MBI.

OtkpriTHE IpoTOHA U HeWTpoHa. HykiionHas monens siapa I'elizenOepra—lBanenko. 3apsa siapa.
Maccosoe uucio sapa. M3otomsl.

Anbda-pacnaa. OIEKTPOHHBII M TO3UTPOHHBIM Oera-pacman. [‘amma-usznydenue. 3akoH
PaArOaKTUBHOIO pacmajia.

OHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. JlegekT Macchl siapa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

SAnepusiii peaktop. Tepmosinepusiii cuHTe3. [IpoOrembl M NEPCHEKTUBBI SAEPHON SHEPreTHUKU.
OKOJIOTUYECKHUE ACTIEKTHI SAEPHOU SHEPTrETHKU.

OnemeHTapHble YacTUllbl. OTKpPBITHE MO3UTPOHA.

Metobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

@®yHIaMeHTalbHbIe B3auMOoIeHCTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpa.

TexHUYECKHE YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa, saepHBbIit
peakTop, atToMHast OomoOa.

Jlemoncmpayuu

Cu€TurK MOHU3HPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUM M aCTPOPU3UKH

Ortanel pa3BUTHs acTpoHoMUH. [IpHKiIanHOe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

ConneyHas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mctounuk sHeprunm CosHua M 3BE34A. 3BE31bI, UX OCHOBHBIE
XapakTepucTUku. Jlmarpamma  «CHEKTpaJbHBIA  KJacC —  CBETUMOCTBY».  3BE3JBI  TJIABHOU
IIOCJIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» I 3BE3] INIABHOM MOCIENI0BATEIBHOCTH.



Buytpennee ctpoenue 3B€31. CoBpeMEHHBIE NPEACTABICHUS O IPOUCXOXKACHUH U 3Boatonuu CosHua U
3BE31. DTanbl )KU3HU 3BE3I.

Mneunsiii [lyts — nama [anaktuka. Ilomoxkenwe u aBumxenue Connua B [Namaktuke. Tumbl
ranakTuk. Paguoranaktuky u kBazapel. UEpHBIE ABIPHI B SIpax rajJakTHK.

Bcenennas. Pacimpenne Bceenennoit. 3akon Xa06ma. PasOeranue ramaktuk. Teopust Bonbmioro
B3pbIBA. PEMKTOBOE M3ITydeHHe.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmonenuss HEeBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH ISt
OTIpeIeJICHUs TTOJIOKEHNUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/usi CeBepHOro
MOJIyLIApUsL U SIPKUE 3BE3/BI.

Hab6monenus B reneckon Jlynsl, muianer, Maeunoro Ilytu.

O6o0maronee NoBTOpPeHNE

Ponp u3uku M acTpOHOMUM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COLMATBHOW U ITUYCCKOU
cdepax AesITeNbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH M ACTPOHOMHU B COBPEMEHHOM Hay4YHON KapTHHE
MHpa, POJib (PU3UUECKOHN Teopur B (POPMHUPOBAHUY MPEICTABICHUNA O (PU3MUECKON KapTHHE MHpPA, MECTO
¢busznyeckoil KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUI O
pUPOJIE.

MexnpeaMeTHbie CBSI3H

Wzyuenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kimacce OCymECTBISIETCS C  y4ETOM
COJIepKaTENbHBIX MEXIIPEJAMETHBIX CBS3eH C KypcamMH MaTeMaTUKH, OWOJIOrMH, XUMHUH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnule nouwsimusi, CBA3aHHbIE C M3yUYEHHEM METOJOB HAYYHOTO MO3HAHUS: SIBJICHHE,
Hay4HbId (akT, TrUoTe3a, ¢u3nueckas BEJIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE, HKCIICPUMEHT,
MOJICJINPOBAHUE, MOJIEIb, UBMEPEHHE.

Mamemamuxa: pelieHue CUCTEMBl YPaBHEHUH, TPUTOHOMETPUYCCKUE (QYHKIIUU: CHHYC, KOCHHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPhl M UX IPOEKLUHUU Ha OCH
KOOpJMHAT, CJIO’)KEHHWE BEKTOPOB, IPOHU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIMHA, NPU3HAKH TOHO0US
TPEYTrOJIbHUKOB, OMPeIeJIeHHE IIIOMAAN IOCKUX GUryp u oobEma Ted.

buonoeus: snextpuyeckue SBICHUS B JKUBOW MpUpOJE, KojeOaTelbHbIE JBUKEHUS B JKUBOU
MPUPOJE, ONITUYECKHE SIBJICHUS B dKUBOM PUPOE, NEHCTBUE paarallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAs] CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa3oBaHUs KPUCTATUIMYECKOU PEIIETKH, CIEKTPATBHBIN aHATH3.

leoepagus: marHUTHBIE TIONIOCA 3€MJIM, 3alieKM MArHUTHBIX pyd, (QoTochEMKAa 3eMHOM
MOBEPXHOCTH, TPEICKA3AHNE 3EMIIETPICEHHUII.

Texunonoeus: JWHUW DIEKTPOIIEpEeNay, TEHEpaTop MEPEeMEHHOTO TOKa, AJIEKTPOJBUIaTElNb,
UHAYKIIMOHHAS Te4b, pajap, paguonpuéMHHUK, TeleBU30p, aHTeHHa, Tenedon, CBY-neus,
MPOEKITMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEUHast OaTapes.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yuebHOro mpenMera «®u3uka» Ha ypoBHE CpefHEro obmero obpazoBanus (0a30BbIH
YPOBEHB) JTOJDKHO OOECIICYHUTh TOCTHIKCHUE CICAYIONIMX JTHYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImaHOCTHBIE pe3ybTaThl OCBOCHHS yueOHOro npeamera «OU3nKa» J0JKHBI OTPaXKaTh TOTOBHOCTh
U CIIOCOOHOCTH O0YYaIOIIUXCs PYKOBOJICTBOBATHCSA CPOPMUPOBAHHON BHYTPEHHEH MO3HMIIMEH JTUYHOCTH,
CUCTEeMON LIEHHOCTHBIX OpHUEHTAllMi, TO3UTUBHBIX BHYTPEHHHX YOEXKJCHUH, COOTBETCTBYIOIIMX
TPAJUIIMOHHBIM IEHHOCTSAM POCCHHCKOTO OOINECTBa, pACIIMPEHUE >KU3HECHHOTO OIbITa M OIBITa
JESTENIbHOCTH B MPOIECCe pealii3allil OCHOBHBIX HANpaBICHUM BOCIUTATENBHOM NEATENbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh TPAKIAHCKOW MO3MLIMU OOYYaIOIIErocsi KaKk aKTUBHOIO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

NPUHATHE TPATUIIMOHHBIX 00IIEYETIOBEYECKIX TYMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B HHTEPECAX I'PaXKTAHCKOTO OOIECTBA, y4aCTBOBATh
B CaMOYIIpaBJICHHH B 00pa30BaTeIbHOW OpTraHU3aINH;

YMEHHE B3aMMOJICHCTBOBATH C COI[MAIILHBIMU WHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSMHU H
Ha3HAuYCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJOHTEPCKOM NEATENBHOCTH;

2) NATPHOTUYECKOTO BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUMCKON IPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOUICHHWE K TOCYNapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSM POCCHHCKUX YYEHBIX B
obnactu (pU3MKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIOCOOHOCTh OIIGHMBATh CHTYallMI0 W TPHHAMATh OCO3HAHHBIE DEIICHUS, OPUEHTUPYICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMUUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOUICHWE K MHpY, BKIIOYAas JCTETUKY HAYYHOTO TBOPYECTBA, NPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpeC K pa3Iu4yHbIM cdepaM MpodecCHOHATBHON JeSTeNbHOCTH, B TOM YHCIE CBA3aHHBIM C
(GU3UKON M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIM BHIOOP Oynyiiel mpodeccuu M pearn30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTb M CIOCOOHOCTh K OOpa3oBaHHI0O M CcamMoOoOpa3oBaHWIO B o00nacT (U3UKH Ha
MPOTSKEHUH BCEH KHU3HU;

6) IK0JIOrH4Y€eCKOT0 BOCIUTAHUS

C(OPMHPOBAHHOCTh  3KOJOTMYECKOW  KYyJbTYpbl,  OCO3HaHME  IJIOOAJBHOTO  XapakTepa
9KOJIOTHYECKUX MPOOIIeMm;

IUIAaHUPOBAaHUE W OCYIIECTBIICHHE NCHCTBUH B OKpYKaIOLIeW cpele Ha OCHOBE 3HAHMS LieJel
YCTOWYUBOTO PA3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OImbITa JeATENIbHOCTH AKOJOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE HMEIOIIUXCS
3HaHUU 10 PU3UKE;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
¢bu3nUecKoil HayKu;

OCO3HAHWE IICHHOCTH HAy4YHOW JESATETBHOCTH, TOTOBHOCTH B TIpOIeCCe H3yUeHHS (U3HUKH
OCYILECTBIISATh MPOEKTHYIO U UCCIIEI0BATEIbCKYIO JeSITeIbHOCTh HHANBUYAIBHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIbTATbBI
IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Bba3oBble jiornyeckue AeiicTBUA:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBAThH MPOOIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

OTIPENENATh IENU ICATEIIbHOCTH, 33]1aBaTh MapaMEeTPhl U KPUTEPUHU MX JTOCTUKCHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUMS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3pabarhiBaTh IUIAH pEIICHHs] MPOOJEMbl ¢ y4YETOM aHalM3a HMMEIOIUXCS MaTepUalTbHBIX H
HEMaTEePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh, OICHHUBATh COOTBETCTBUE PE3YJIHTATOB IIECJISIM, OLICHUBAThH
PUCKHU TIOCIIEACTBHIA JESTEILHOCTH;

KOODJMHUPOBATh M  BHINOJHATH pabOTy B  YCIOBUSIX PEAITBHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBareibcKkue 1eiCTBUS:

BJIAJICTh HAYYHOW TEPMHHOJIOTUEH, KITIOYSBBIMH MTOHITUSMHU B METOJaMU (PU3NIECKOI HAyKH,

BJIQJICTh HABBIKAMH y4EOHO-HCCIICIOBATEILCKON U TIPOSKTHOW ACSITETbHOCTH B 00JACTH (DHU3HKH,
CIOCOOHOCTBI0 U TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METOJIOB PEIICHHUs 3alad (PU3HUECKOTro
COJIepKaHusl, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

BJIAJICTh BHJAMH JIEATCIBHOCTH [0 TIOJIYYECHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIUH,
npeoOpa3oBaHUI0 M TPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CHUTYaIUSAX, B TOM YHCJIC TPH CO3JIaHUHU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TIPUYUHHO-CJICJICTBEHHBIC CBSI3U W aKTyaJIM3MPOBATh 337ady, BBIIBUTaTh THIIOTE3y ¢
pelleHHs, HaXOIWTh apryMEHThI UIS JIOKA3aTeNbCTBA CBOWX YTBEPIXKICHWH, 3a1aBaTh MapaMeTphl U
KPUTEPUU PEIICHHUS;

AHAJTM3UPOBATh TOJYYCHHBIC B XOJE PEIICHUS 3aJaud Pe3yJbTaThl, KPUTHUECKU OIICHUBATh MX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBHSIX;

CTaBHUTh M (HPOPMYyTHpPOBATh COOCTBEHHBIC 337]a4ll B 00Pa30BaTEILHON JCATEIILHOCTH, B TOM YHCIIC
py U3y4eHUH QU3NKU;

JIaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IMEPEHOCUTH 3HAHUS 110 (PU3HMKE B IPAKTHUECKYIO 001aCTh KU3HEICITCILHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

Padora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMH TONyYeHHUs HHPOpMAIMU (PU3UIECKOTO COJACpIKAHUS U3 MCTOUYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIbHO OCYIICCTBIIATh IOWCK, aHAaJW3, CHUCTEMATH3aIllMi0 H HWHTEPIPETAIHIO
uH($OpMaIIUU PA3INYHBIX BUIOB U (JOPM MPEACTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh CpPEACTBA HMH(OPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIIOTUHA B pEUICHHH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OpPTaHHM3AIlMOHHBIX 3aJa4 C COOJII0JIeHHEM TpeOoBaHUI
OPrOHOMHUKH, TE€XHUKH O€30MaCHOCTH, TUTHEHBI, PECYypCOCOEpEKEHUs, MPABOBBIX U ITHUECKUX HOPM,
HOPM MH(POPMAIIMOHHON 6€30TTaCHOCTH;

CO3/aBaTh TEKCTHl (PU3UYECKOTO COJECPKAHUS B Pa3NUYHBIX (opMarax Cc ydy€TOM Ha3HAYCHUS
uHGOPMAITUH U IIEJICBOU ayIUTOPHUH, BEIOUpas ONTUMAIBHYIO ()OPMY MPEACTABICHUS U BU3YATU3AIIHH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbI€ el CTBHUS:

OCYIIECTBIIATH OOIICHHE HA ypoKaX (PH3UKU U BO BHEYPOUHOH JIeITEIHLHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIlH U CMSATYATh KOH(IUKTHL;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMAThH U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON PabOTHI;

BEIOMpaTh TEMAaTHKy W METOJBl COBMECTHBIX JICHCTBHH C YY€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOTO YiIeHa KOJICKTHBA,



MPUHUMATH 1IeJI1 COBMECTHOM JIEATENIbHOCTH, OPTaHU30BbIBATh U KOOPJIMHUPOBATH JEHCTBUS IO €€
JOCTH)KEHHMIO: COCTaBIIATh IUIAH JCUCTBUM, pacOpenensaTb pOAM € YYETOM MHEHUN YYacCTHHUKOB,
00CYXIaTh pe3yIbTaThl COBMECTHOM PaboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa U KaXIOTO YYacTHMKAa KOMAaHIbl B OOLIMI pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejjlaraTh HOBBIE IIPOEKTHI, OLICHMBaTh MJAEU C TO3ULUUU HOBHU3HBI, OPHUIMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IMO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTyalUsX, HPOSBIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranmusanms:

CaMOCTOSITENIbHO OCYIIECTBIIAThH I03HABATEIBHYIO IEATEIbHOCTh B 001aCTH (PU3UKHU U aCTPOHOMHUH,
BBISBIISITH MPOOJIEMBI, CTAaBUTH M (POPMYITHUPOBATH COOCTBEHHBIE 3a/a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUJIaH PELICHNs PACYETHBIX U KAUECTBEHHBIX 3a/1a4, IJIAH BBIITOJIHEHUS
NPaKTUYECKOH paboTHI C yYETOM UMEIOLINXCS PECYpPCOB, COOCTBEHHBIX BOZMOKHOCTEH M MPEAIIOUYTEHU;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO JPYIULUUA B 00MACTH (DU3HKHU, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJIEKT:

JlaBaThb OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBl B JE€SATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMH II03HABATEILHOW pEQIIEKCHU KaK OCO3HAHUS COBEPINAEMBIX JEHCTBHIA H
MBICJIUTEIbHBIX MPOLECCOB, UX PE3YJIHTATOB U OCHOBAHUI;

UCTIOJIB30BaTh MPUEMBI pe(IICKCUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIXKEHHIO;

IPUHUMATh MOTHUBBI U apI'YMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB IEATEIbHOCTH;

MPUHUMATH ceOsl, MOHNUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB IEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npornecce nocTrkeHNs TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOrPaMMBbI 10 (U3HKE AJI YPOBHSA
cpeaHero obmero oOpa3oBaHUs y OOYYalOIIMXCS COBEPIICHCTBYETCS SMOLMOHAIBbHBIN HHTEIJIEKT,
npeJnoararouii ¢OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOILIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAILHOE COCTOSIHHE, BUJETh
HaIpaBJICHUs Pa3BUTHs COOCTBEHHON AMOITMOHAILHOM c(hephl, OBITh YBEPEHHBIM B ce0¢€;

CaMOpETYJIMPOBaHM, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHNE IPUHUMATh OTBETCTBEHHOCTb 34 CBOE
MOBE/IEHNE, CIOCOOHOCTh a/IallTUPOBATHCS K AMOIIMOHATILHBIM U3MEHEHUSM U MPOSBIIATH THOKOCTh, OBITh
OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMH, BKIIOYAIOUIEH CTpeMJIeHHE K JOCTH)KEHUIO LENU U YCIEXy, ONTUMU3M,
WHULIMATUBHOCTh, YMEHUE JACHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

HSMIATHM, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMAaTh AMOLIMOHAIBHOE COCTOSTHUE APYTUX, YUYUTHIBATH
€ro MPH OCYIIECTBICHUH OOLIEHHS, CIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIFOUAIOLINX CIIOCOOHOCTH BBICTpanBaTh OTHOIICHUSI C APYTUMU JIHOJbMH,
3a00THUTHCS, IPOSBIISATH HHTEPEC U pa3peiaTh KOHPIUKTHL.

INPEAMETHBIE PE3YJIbTATHBI

K xonmy o06ydenus B 10 ki1acce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0yYaIOLIUXCSI YMEHHH:

JEMOHCTPHUPOBATh Ha MPUMEPaX Pojb U MeCTO (HU3UKU B (HOPMHUPOBAHHH COBPEMEHHON HAyYHOM
KapTHUHBl MHpa, B PAa3BUTUM COBPEMEHHOW TEXHUKUM W TEXHOJOTHM, B MPaKTHUYECKON AEsITeTbHOCTU
JIIOAEH;



YUUTHIBATh TPAHUIBI NPUMEHEHHUS H3YYEHHBIX (UM3MYECKHX MOJeJel: MarepuaibHas TOYKa,
MHepLHalbHas cUcTeMa OTCcuéTa, abCOIIOTHO TBEPLOE TENO, WJCAIbHBIA ra3, MOAEIM CTPOEHUS ra3os,
KHUJIKOCTEH U TBEPIBIX TEJ, TOUCUHBINA AIEKTPUUESCKHUM 3apsi1 IPU PEeLIeHUH (PU3UUECKUX 3a]a4;

pacno3HaBath (hpU3MYECKUE SIBJICHUS (IPOIECChI) U OOBACHATH X HAa OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOpPUM CTPOEHHS BELIECTBA M 3JEKTPOJMHAMUKU: PaBHOMEpPHOE U
PABHOYCKOPEHHOE NPSMOJMHEHHOE ABMKEHHE, CBOOOJHOE MaJeHUE Tell, BUKEHHUE 110 OKPYKHOCTH,
UHepIys, B3auMozeiicTBue Ten, Auddysus, OpOyHOBCKOE ABIKEHHE, CTPOCHHE JKUAKOCTEH M TBEPIBIX
TeJI, U3MEHEHHe 00bEMa Tea Npu HarpeBaHuu (OXJIAXKJEHHM), TEMJOBOE paBHOBECUE, HCIApEHUE,
KOHJICHCALlUs, IUIaBJIEHUE, KPUCTAJUIM3ALMS, KUIIEHUE, BJIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS rasa
IIPY €r0 HAarpE€BaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXY IIapaMETpPaMU COCTOSIHUSA Ia3a B M30IpoLeccax,
JIEKTPU3aLUA TEN, B3aUMOJEHCTBUE 3apsi10B;

OINKCBIBATh MEXAHWYECKOE [JBW)KEHHUE, HUCIONb3ys (DU3MUYECKHE BEJIWYMHBI: KOOPAWHATA, IYTh,
NepeMeLIeHUE, CKOPOCTb, YCKOpEHHE, Macca Tejla, CHJa, HUMIIYJIbC Tela, KUHETUYecKas DSHEprusd,
NOTEHIMAIbHAs 3HEPTUsi, MEXaHU4YecKkas padoTa, MEXaHMUYECKasi MOLUIHOCTb; IPU OMMCAHUM MPaBUIBHO
TPAaKTOBaTh (U3UYECKHH CMBICI HCIIOJIB3YEMbIX BEJIMYHMH, MX OO0O3HAUEHHUS W EIUHHIBI, HAXOIUTh
(opMyIbl, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMU BETUUYUHAMU;

OIKCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SIBICHUS, HCIONB3YS (PU3NYECKHE
BEJIMYMHBI: JIaBJICHUE Ta3a, TEMIIEPATypa, CPEIHsAd KUHETHUYECKas JHEPrus XaoTUYECKOrO JBHKCHHS
MOJIEKYJI, CPEIHEKBAIpaTUUHAsI CKOPOCTh MOJIEKYJI, KOJIMUECTBO TEIUIOThI, BHYTPEHHSS HEPrus, pabora
ra3a, KOOQ(GHUIMUEHT MOJE3HOTr0 JECHCTBHSI TEIUIOBOIO JABMUIraTessl; MPU ONMUCAHUU MPABUIIBHO TPAKTOBAThH
(GU3NYECKU CMBICI HCHOJB3YEMBIX BEIWYHH, WX OOO3HAYEHUS W EIWHUIIBI, HAXOJUTH (POPMYIIBI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEJIMYHUHY C APYTUMHU BEITUYHHAM;

ONKCHIBaTh H3YYEHHbIE D3JEKTPUUYECKHE CBONCTBA BELIECTBA M DJIEKTPUUYECKHE SIBICHMUS
(mpouecchl), HCHONBb3YsT (U3UYECKHE BEIMUYMHBI: JJIEKTPUUECKUM 3apsa], SJIEKTpUYECKoe IoJe,
HANpsDKEHHOCTH MM0JIA, MOTEHLHMal, Pa3HOCTh NOTEHLUAIOB; IMPU ONUCAHUM IPABUIBHO TPAKTOBATh
(Gu3uUecKuil CMBICT HCHOJIb3YEMBIX BEJIMYMH, UX OOO3HAUEHUS W EIUHMIbI; YKa3blBaTh (OPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIUUYNHAMU;

aHaJTM3UPOBaTh (PU3MUYECKHE MPOLIECCHl U SBJIEHUS, UCHOJb3Ys (PU3NYECKHE 3aKOHBI M MPUHLUIIBL:
3akoH BceMupHoro Tsarotenus, |, Il u |1l 3akonsl HeloToHa, 3aK0OH cOXpaHEeHUs MEXaHUYECKOM dHepruu,
3aKOH COXpPAHEHMS MMILYJIbCA, IPUHLMII CYNEPIO3ULUU CWJI, IPUHLUI PAaBHOIPABUS MHEPLUAIBHBIX
CUCTEM OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYIO TEOpPUI0 CTPOEHHUS BEIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeaHel KMHETHYECKOH SHEprHM TEMJIOBOTO JBMKEHUS MOJIEKYJ ¢ aOCOJIFOTHON TeMIlepaTypoi, MepBblit
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHMsI JIEKTPHUUECKOr0 3apsaa, 3akoH KyioHa, npu 3ToM paznudarh
CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPA)KEHUE M YCJIOBUs (TpaHUIIbI, 00JacTH)
PUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPHHLMUIBI JACWCTBUS MallMH, NPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pa3nuyaTh yCIOBHS UX O€30M1aCHOTO UCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBIMOJIHATh  OKCHEPUMEHTHl MO MCCIEIOBAHHIO (PU3UYECKUX SBICHUH U TPOLECCOB ¢
UCIIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX M3MEpEHHUM, Mpu 3ToM (GOpMyJIHUpoBaTh Mpoliemy/3anady H
TUIIOTE3y Y4eOHOI0 SKCIepUMEHTa, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOI0 000pyI0BaHUS, TPOBOIUTH
OTBIT ¥ (POPMYIHPOBATH BBIBOBL;

OCYILECTBIIAATh NpPsSMble U KOCBEHHbIE M3MEpeHHs (PU3MUECKUX BEIMYMH, MPH 3TOM BHIOMpAThH
ONTUMAJIBHBIA CIIOCOO M3MEpPEHMs] U HCIIOJIb30BaThb M3BECTHBIE METOJIbI OLEHKHU MOTPEIIHOCTEN
U3MEPEHHU;

UCCIIEIOBaTh 3aBUCHMOCTH MEXIy (QU3NYECKUMHU BEIUYMHAMU C MCIOIb30BAaHUEM MPSIMbIX
U3MEpPEHUH, IPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCUPOBATh PE3yIbTAThl MOJIYYEHHON 3aBUCUMOCTH
bu3nyeCKuX BEIMYMH B BUJIE TaOIUI U TPaUKOB, €1aTh BHIBOJIBI 110 pe3yjIbTaTaM HUCCIIEIOBAHMUS;

coOuoiaTh MpaBuia 0e30MacHOro Tpyda NpU MPOBEIECHUHM HCCIEIOBaHMA B pamMKax y4eOHOTro
SKCIIEPUMEHTa, y4eOHO-UCCIIEJOBATEIbCKON M  TMPOEKTHOW JAESITENTbHOCTH C  HCIOJIb30BaHHEM
U3MEPUTENIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYIOBaHUS;

pemaTs pacuéTHble 3aJayd C SBHO 3a/JaHHOM (M3MUYECKON MOJEebl0, MCHOJB3YS (pu3mveckue
3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHUS 3a/laud BBIOMpATh (PU3NYECKYIO0 MOJIENb, BBIACIATH
¢buznyeckue BeNUYUHBI U (GOPMYIIbI, HEOOXOIUMBIE JUIsl €€ peleHusl, IPOBOAUTh Pacu€Thl U OLIEHUBATH
PEaIbHOCTH MOJIYYEHHOTO 3HaUeHUs (pU3nyecKoi BEIMUMHBI,



pemiaTh KadyeCTBEHHBIE 3aJaud: BBICTPAMBATH JIOTHYECKH HETPOTHBOPEYUBYIO IICTIOYKY
paccyXAeHHi ¢ Oopoi Ha U3yYEHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

UCIIOJIb30BaTh MIPHU PEIICHUU Y4eOHBIX 3a7ad COBPEMEHHBIC MWH()OPMAIMOHHBIC TEXHOJIOTHH IS
MOKMCKA, CTPYKTYpPUPOBAHMs, WHTEPHIpETAlM U TMpeACTaBiIeHHUs] Yy4eOHOM U HayYyHO-TIOMYJSIPHOU
uH(pOpMAIIUK, TOJYYCHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECCKH aHAIM3HPOBATH IMOJIYIaEMYIO
uHpopmaruio;

MPUBOJUTH MPUMEPHI BKJIA/la POCCUHUCKHX W 3apyOeKHBIX yUEHBIX-(DU3UKOB B PAa3BUTUE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHWS 1O (PU3MKE B TOBCEIHEBHOW JKM3HU JUIA OOECIICYCHUs
0e30MacHOCTH MpU OOpalieHuH ¢ NpubopaMu U TEXHUYECKHMMH YCTPOMCTBAMM, Jii COXPAHEHUS
3JI0POBbsSI U COOJIIOJICHHUSI HOPM KOJIOTUYECKOT0 TIOBEICHUS B OKPYXKAIOIEeH cperie;

paboTaTh B rpyIIeE C BHIMOJIHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, INTAHUPOBATh PA0OTY IPYIIIIHI,
paIMOHANILHO PaCIpeeNsiTh O0S3aHHOCTH M TUIAHUPOBATH JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIUSX,
aJICKBaTHO OIICHUBATh BKJIAJl KaXKIOT0 U3 YUaCTHUKOB I'PYIIBI B PEIICHHE pacCCMAaTPUBAEMOM TPOOIIEMBI.

K xonmy oOy4yenus B 11 kjiacce mpeaMeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXKATh
c(OpMUPOBAHHOCTH Y O0yYAIOUINXCS YMEHHIH

JEMOHCTPHUPOBATh Ha TPUMEPAX POJb U MeCTO (PU3UKU B (DOPMHUPOBAHUM COBPEMEHHOW HAyYHOM
KapTUHBl MUpa, B PAa3BUTUM COBPEMEHHOW TEXHUKUM W TEXHOJOTHH, B MPAKTHUYECKON AESITeTbHOCTH
JOJIeH, 1IETIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBATh T'PAaHUIBI IPUMEHEHUS] U3YYEHHBIX (DU3MUECKUX MOJENEH: TOYEUHBIH AJIEKTPUYECKUIl
3apsijl, JIyd CBETa, TOUYCUYHBIH MCTOYHHK CBETA, SJEpHAs MOJAETh aToMa, HYKJIOHHAs MOJEIb aTOMHOTO
A1pa MpH perieHny GU3NUECKUX 3a1ay;

pacnio3HaBaTh (U3MYECKUE sBICHUS (TIPOIECCH) HW OOBSICHATH WX HAa OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN M KBAaHTOBOM (DM3MKHM: DIEKTPUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE ICHCTBHUS TOKA, B3aMMOJICHCTBHE MAarHUTOB, JJICKTPOMArHUTHAsS WHIYKIHUS,
NECTBME MArHUTHOTO TMOJsl HA TMPOBOJHUK C TOKOM U JBIIKYIIUHCS 3apsl, SJIEKTPOMArHUTHBIC
Koysie0aHWsT W BOJHBI, MPSMOJMHEWHOE pACIpOCTpAaHEHHE CBETa, OTPaKEHHE, NpPEIOMIICHHE,
uHTepdepeHys, nudpakiuus U TONSpPHU3ALMS CBETa, MUCHEpCHs CBeTa, (OTOANEKTpUUecKuil 3PdexT
(poroaddexr), cBeToBOC MaBICHUE, BO3HUKHOBCHHE JIMHEHYATOTO CIIGKTpa aroMa BOJOPOJA,
€CTECTBEHHAsI U UCKYCCTBEHHAs paAMOAKTUBHOCTH;

ONKCHIBATh HW3YYCHHBIC CBOWCTBAa BEHIECTBA (DJCKTPHUYECKHWE, MArHUTHBIC, ONTHYECKHE,
ANEKTPUUYECKYIO MPOBOIMMOCTD PA3IMYHBIX CPEJl) U AJIEKTPOMArHUTHBIE SBJIEHUS (TIPOIIECCHI), UCTIONB3Ys
¢u3nUecKre BETMUNHBL: SJICKTPUIECKAN 3apsi], CHJIa TOKA, JIEKTPHUYECKOE HAIMPSDKEHHE, dJICKTPUIECKOe
COTPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAS CHIIa, paboTa TOKa, HHAYKIIUS MAarHUTHOTO
noJist, cuiia Amrepa, cuia JlopeHna, MHIyKTHBHOCTh KaTYIIKH, YHEPTHS SJICKTPUUSCKOTO U MAarHUTHOTO
noJiel, Mepuoa U YacToTa KosieOaHUM B KojeOaTeNbHOM KOHTYpe, 3aps]l M CHiIa TOKa B Ipoliecce
TapMOHHYECKHX 3JICKTPOMArHUTHBIX KOJICOaHUH, (POKYCHOE PacCTOSTHUE W ONTHYECKAs CHJIa JIMH3BI, TIPU
OMKMCAHUU TPABUIBHO TPAKTOBaTh (PU3WYECKUN CMBICH HCIONB3YyEMbIX BEIUYHMH, WX O0O3HAuUCHUs U
CIMHMIIBI, YKa3bIlBaTh (OPMYJIBI, CBS3BIBAIONINE JAHHYIO (U3HYECKYI0 BEIWYMHY C JAPYTUMHA
BEJIMYUHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHS W TPOIECCHI, WCIONB3YysSd (PU3NICCKUE BEITHYMHBI:
CKOPOCTh DJIEKTPOMATHUTHBIX BOJIH, AJTMHA BOJHBI U YAaCTOTA CBETA, DHEPTHs U UMITYJIbC (JOTOHA, IEPUOT
MOJTypacma/a, SHEPTUs CBSI3U aTOMHBIX sIJIEp, ITPU ONMMCAHUY MPABUIIBHO TPAKTOBATH (PU3NUYCCKUN CMBICT
UCTIONB3YEMBIX BEIMYWH, UX O0O3HAUEHUS W E€IUHUIIBI, YKa3bIBaTh (DOPMYIBI, CBSI3BIBAIOLINE JTAHHYIO
(U3HYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU, BBIYUCIIATH 3HAYCHUE (PH3NICCKON BEITHUNHBI,

aHATM3UPOBATh (GU3NYECKUE TPOIECCHl U SBIICHUS, UCTIONB3Ys (PU3ndecKue 3aKOHBI U MPUHITUTIB:
3akoH OMa, 3aKOHBI TIOCIIEIOBATEIEHOTO U MApaIEIbHOTO COSTMHEHHS MTPOBOIHUKOB, 3aKOH J[Koymsi—
Jlenta, 3aKOH AMEKTPOMArHUTHOW WHIYKIIMH, 3aKOH MPSIMOJMHEMHOTO paclpOCTPaHEHUS CBETa, 3aKOHBI
OTpaKeHUsI CBETAa, 3aKOHBI NPEJIOMJICHHUS CBETa, ypaBHeHHe OiHmTeiiHa 1t (poTodddexra, 3akoH
COXPaHEHHUS SHEPTUH, 3aKOH COXPAaHEHHUS UMITYIbCa, 3aKOH COXPAaHEHHUs AJICKTPUUYECKOTO 3apsjia, 3aKOH
COXpaHEHHsI MAaCCOBOTO YHCJIa, TIOCTYNaThl bopa, 3aK0H pagroakTUBHOTO pacmaja, Py dTOM pa3iindaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA, €T0 MAaTeMaTHYECKOE BBIPAKEHHE U yCIOBHs (TpaHUIIbI, 00JIacTH)
MPUMEHUMOCTH;



ONpEAEATh HANpaBICHUE BEKTOpAa MHAYKIMM MAarHUTHOTO TOJS IPOBOJAHMKA C TOKOM, CHIIBI
Awmmnepa u cunsl JIopeHia;

CTPOUTH M OIHCHIBATh N300pa’keHUE, CO3/1aBAEMOE TNIOCKHM 3€pKaioM, TOHKOH JIMH301;

BBIMOJIHATh OKCHEPUMEHTHl IO MCCIEJOBAHUIO (PU3UYECKUX SBICHUH U IPOLECCOB ¢
UCTIOJIb30BAaHUEM TPSMBIX U KOCBEHHBIX H3MEpPEHU: Ipu 3TOM (GOpMyIHUpoBaTh Mpodiemy/3agady H
TUIIOTE3y Y4€OHOI0 SKCIEpPUMEHTa, COOMPATh YCTAHOBKY M3 IIPEUIOKEHHOI0 000py10BaHMsl, IPOBOINUTH
OTBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYILECTBIIATh NPSAMbIE U KOCBEHHbIE M3MEpEHMs (PU3MUECKUX BEJIMYMH, NPU 3TOM BbIOMpATh
ONTUMAJIBHBIA CIOCO0 HM3MEpPEHHsT W HCIOJIb30BaTh M3BECTHBIE METOABI OIEHKH IOTPEIIHOCTEH
WU3MEPEHHUI;

UCCIIEIOBaTh 3aBUCHMOCTH (PM3UYECKUX BEIMYMH C HCIOJIB30BAHHWEM MNPSAMBIX HW3MEPEHHUH: MpU
9TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATH pe3yJbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUE TaOIHIl U TpaduKOB, A€1aTh BBIBOAKI 110 pE3yabTaTaM HCCICIOBAHNUS;

coOuroiaTh IpaBuiaa OE30MacHOrO Tpy[a HpU MPOBEIEHHM HCCIENIOBaHMM B paMKax y4eOHOro
IKCIEPUMEHTa, Y4eOHO-MCCIIEOBATENIbCKON M TPOEKTHOM  JEATENbHOCTH C  HCIOJIb30BaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U 1a00paTOPHOI0 000PYA0BaHMS;

pemiath pacuéTHBIE 3a7aydl C SIBHO 3aJaHHON (U3WYECKOH MOJENbI0, HUCHOJBb3yd (PHU3HUEcKue
3aKOHBI M IPUHIMIIBI, HA OCHOBE aHAlIM3a YCJIOBHUSA 3a/laud BBIOMpATh (PU3NYECKYIO0 MOJIENb, BBIACIATH
¢u3nveckne BETUYUHBI U (POPMYIIBI, HEOOXOAUMBIC ISl €€ PEeLICHHs, TIPOBOAUTH PACYETHI U OLIEHUBATH
PEaIbHOCTh MOJIyYEHHOT'O 3HauUeHHs (pU3MUecKol BEIMUMHBI,

pemaTh Ka4deCTBEHHBIC 3aJa4d: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEYMBYIO  LIETIOUYKY
paccyXKIeHU ¢ ONOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (pU3UUYECKHE SBICHUS;

UCTIOJIB30BaTh TPHU PEIICHUH Y4eOHBIX 3aJad COBPEMEHHBIE MH(OPMALMOHHBIE TEXHOJOTHH IS
IIOUCKA, CTPYKTYPHUPOBAHMSA, HHTEPHNPETALUMU U NPEACTaBICHUs Y4eOHOW M Hay4yHO-NOMYJSPHON
UHPOpPMALIMK, TOJIYYCHHOW W3 PA3IUYHBIX HCTOYHHUKOB, KPUTHYECKH AaHAJIM3UPOBATH IIOJY4aeMYIO
uHpopmaruio;

OOBSACHATh NPUHLUIBI JEHCTBUS MalllMH, NPUOOPOB U TEXHUUYECKHUX YCTPOMCTB, pa3inyarhb
yCIIOBUS UX 0€30M1aCHOT0 MCII0JIb30BAaHU B [IOBCETHEBHOM JKU3HU;

NPUBOJIUTH IPUMEPHI BKJIAJ]a POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HaHMS MO (U3MKE B IMOBCEJAHEBHOM JKMU3HU JUISl OOecreueHHs
0€30MacCHOCTH TpU OOpallleHuH ¢ NpUOOpaMU U TEXHUUECKUMH YCTPOHCTBAMH, JUISI COXpPaHEHMs
3/10pOBbs U COOIOACHUS HOPM HKOJIOTMYECKOTO MOBEJCHHS B OKPY’KaIOIEH Cpefie;

paboTaTh B IpyMIe C BBIMOJHEHUEM PA3IMYHbIX COLMABHBIX POJIeH, INIaHUPOBATh PaboTy IPYIbI,
PAlMOHATIBHO pacHpeleNsiTh 00S3aHHOCTH M IUIAHUPOBAThH JIEATENbHOCTh B HECTAHJAPTHBIX CUTYalUSX,
a/IeKBaTHO OIICHMBATh BKJIAJ] K)KJOI0 U3 YUaCTHUKOB I'PYIIIBI B PELICHUE pacCMaTpUBaeMO TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoumnuectBo yacos JJIeKTPOHHbIE
Ne n/m Haivenosamye  pasaetos - Tem Kontpoabnbie Ilpakruueckue (uupposbie)
NporpaMMal Beero padoThI padoThI o0pa3oBaTe/IbHbIe
pecypcsl
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 1 Eubmorexa LHOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Pa3zgen 2. MEXAHUKA
bubnuoreka OK
21 Kunemaruia 6 1 https://m.edsoo.ru/7f41]f:)f72
bubnmoreka OK
22 Huanuia 4 L https://m.edsoo.ru/7f41Lt[)f72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 13 2 5
Hroro no pazgeny 32
Paznen 3. MOJIEKYJISIPHA S ®U3UKA. TEIIVIOBBIE SAIBJIEHUSI.
31 OcHoBBI MOJIEKYJIIPHO-KHHETHYECKON 10 1 1 bubnuoreka [HOK
TEOpUn https://m.edsoo.ru/7f41bf72
bubnnoreka OK
32 OCHOBBI TCPMOHHAMHK 4 https://m.edsoo.ru/7f411éf72
Hroro mo pazmeny 16
Paznen 4. OCHOBBI DJIEKTPOANHAMUKHA
bubnnoreka OK
4.1 IEKTPOCTATHIA ! https://m.edsoo.ru/7f411éf72
4.9 [TocTostHHBIN 3n1ekTpHUYecknii TOK. Toku B 9 1 2 bubnuoreka [HOK
Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Hroro no paszneny 19
PesepBHOE Bpemst - -
OBLIEE KOJIMYECTBO HACOB I1O ITPOTPAMME = 68 5 9



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

11 KJIACC

KonuyecTBo yacoB DJIEeKTPOHHBIE
HaumeHoBaHue  pa3ieioB M TeM
Ne /it IpOrpaMMEI Beero Kourpoasubie Ilpakruueckue  (uupposbie)
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3znen 1. OCHOBBI QJIEKTPOJAUHAMMKMU (npoaosxenne)
1.1 Marsumioe  mone.  DJIeKTPOMArHHTHAA 7 1 3 https://m.edsoo.ru/7f41c97c
UHYKIMS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHudeckue M DJIEKTPOMAarHUTHBIC 8 1 https://m.edsoo.ru/7f41¢97¢
KoseOaHus
2.2 Mexanuaeckue  # - SHCKTPOMATHHTHEIC 4 1 https://m.eds00.ru/7f41c97c
BOJTHBI
2.3 OrnTrka 7 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH
3.1 Ocrob! CHCHHATLHON TeopHi g 1 https://m.edsoo.ru/7f41c97c
OTHOCHUTEIIEHOCTH
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMeHThI KBAHTOBOM ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue aToma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SIpO 5 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMMU U ACTPOPU3NKHU
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 6 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6o061m1aroiee MOBTOPEHHE 3 1 https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3



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

‘ OBIIEE KOJIMYECTBO YACOB IIO IIPOTPAMME = 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo yacoB ara DJIeKTpPOHHbIe U (pPoBbIE
Ne ni/m Tema ypoka A P undp
Bcero Konrpoabnpie IlpakTuueckue  M3y4YeHHMsl  00pa3oBaTejbHbIe
padoThI padoThbI pecypcel
1 Brenenne. ®usnka v 1mo3zHaHue MHpa 1 bubmorexa HOK
’ pa- https://m.edsoo.ru/ff0c32e2
Mexanuka. Kunemartuka. I'n.1. Kunemaruka
TOYKH U TBEPAOTO Tena. MexaHndeckoe
pA bubnuoreka LHOK
2 nemwxkenne. Cucrema orcuera. CriocoOsl 1 ]
https://m.edsoo.ru/ff0c33e6
onucanus nBuxkeHus. Tpaekropus. [IyTh.
IIepemenienue.
PaBHOMEpPHOE TPAMOIIMHENHOE IBUKECHHUE.

3 CkopocTb. YpaBHEHUE JBUKEHUSA. 1 bubnmnoreka LHOK
[Mpumeps! perieHus 3a1a4 Mo TeMe https://m.edsoo.ru/ff0c3508
"PaBHOMEpHOE MPAMOJIMHEIHOE ABUKEHUE"

Cnoxxenue ckopoctel. [Ipumepsl perieHus
4 3a/1a4 10 TeMe }'?CJIO)KGHI/II; CK(F ocpTeﬁ" 1 bubsmotexa LOK
p ' https://m.edsoo.ru/ff0c3620
MrHoBeHHas: CKOPOCTb.
Yckopenue. [[BrkeHue ¢ OoCTOSHHBIM
yckoperuem. OnpeneneHue
KMHEMAaTUYECKUX XapaKTePUCTHUK JBIKEHUS bubnmoreka HOK

5 1 )

C MOMOIIIO TpaduKOB. [IprMephI perneHust https://m.edsoo.ru/ff0c372e
3a/1a4 1o Teme "JIBuxeHne ¢ NOCTOSHHBIM

yckopeHuem"

JIB>KeHUE ¢ TTOCTOSITHHBIM YCKOPEHUEM

6 cBoboaHOrO NageHus. [Ipumeps! pemeHus 1 bubnmoreka LHOK
3a1a4 1o Teme "J[BrKeHre ¢ IMOCTOSIHHBIM https://m.edsoo.ru/ff0c39cc
YCKOpeHUeM CBOOOIHOTO naieHus"

PaBHOMEpHOE ABMKEHNE TOYKH TIO
okpyxHocTH. JlabopaTopHas pabota Nel bubnuotexa [HOK
7 " 1 1 :
W3y4yeHue nBIKSHUS Tea 10 https://m.edsoo.ru/ff0c3ada
OKpY>KHOCTH"
Kunemartuka aGcomoTHO TBEPAOTO TeENA.
P bubnuoreka [HOK
8 [Ipumeps penieHus 3a1ad mo TeMe 1

"KunemaTtuka tBEpa0ro Tena"

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Junramuka. I'n.ll. 3akoHBI MEXaHUKH

9 Heiorona. OcHOBHOE yTBEepXkK/IeHUE bubmorexa LIOK
) https://m.edsoo.ru/ff0c3be8
Mexanuku. Cuna. Macca. EquHunel Maccsl.
10 ITepsbriii 3akoH HetoToHA. BTOpO# 3aK0H bubnuoreka [HOK
HeroTona. [IpuHIUT CyNEepro3HIIUK CHIL. https://m.edsoo.ru/ff0c3be8
1L pewsens st no rewe " Broporiw perai Bubmorexa 10K
" https://m.edsoo.ru/ff0c3d00
3akoH HproTOHA
I'eonenrpuueckas cucrema oTcyéTa.
12 [Tpuniun oTHocuTenpHOCTH ["anues. Bbubimnoreka HOK
VHBapuaHTHBIC © OTHOCUTEIILHBIE https://m.edsoo.ru/ff0c3e18
BEITUYUHBI"
Kontponbnas ta Nel "Kunemaruka.
13 I[EHallz/I(:/IJ:(a. %agiggl 2£{paHeHI/I: Ba ) bubimorexa LOK
N https://m.edsoo.ru/ff0c3f76
MeXaHUKe
1. Cunbl B Mexanuke. Cuiibl B Ipu .
14 FgaBI/ITEI:H;/IIOHHBI: C?/IHLI.GCEJ'I;.I T}DKC(E)TI/II) 2216 bubmiorexa LHOK
https://m.edsoo.ru/ff0c41a6
CHJIa BCEMUPHOTO TATOTEHHUSL.
15 Tpiepw pemernnn sutos no rewe Mo Bubmotera  LIOK
\ https://m.edsoo.ru/ff0c43d6
BCEMHPHOTO TATOTCHUS
[lepBast kocmuueckasi ckopocTb. [Tpumepst
16 pemenus 3anay no reme "llepsas bubnmnoreka HOK
KOCMHUYeCKas CKopocTh". Bec. https://m.edsoo.ru/ff0c4502
HesecoMoCTb.
Cunsl ynpyroctu. Jledopmanus u cuist
17 ynpyroctd. 3akoH ['yka. [Ipumepst bubnmnoreka [HOK
petrenus 3a1a4 1o teme "CHIiIbl yIpYyrocTy. https://m.edsoo.ru/ffOc461a
3akoH ['yka"
18 JlaGopatopHas pabota Ne2 "U3mepenue bubnuotexa [HOK
KECTKOCTH MPYKUHBI" https://m.edsoo.ru/ff0c478c
19 Cwitbl Tpenust. Cunsl TpeHus. [Ipumepst
pemenus 3a1a4 o reMe "Cuibl TpeHus"
20 JlaGopatopHas padota Ne3 "U3mepenue bubnuotexa I[HOK

Kod(purmenTa TpeHus CKOJIbKEHHS"

https://m.edsoo.ru/ffOc4b74



https://m.edsoo.ru/ff0c3be8
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
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

21

Kontponbnast pabora No2 «OCHOBBI
OUHAMUKU)

bubmmoreka [HOK
https://m.edsoo.ru/ff0c4dc?

22

23

3akoHbl coxpaneHus B Mmexanuke. ['1.1V.
3aKoH coxpaHeHHs uMItyibca. mmybse
MaTepuaibHONW TOUKU. 3aKOH COXPaHEHHUS
umnyisca. [Ipumeps! pemienus 3aaad mo
TeMe "3aKoH COXpaHEHUs UMITyJIbca"

I'n.V. 3akoH coxpaHeHus: JHEPTUH.

Mexanandeckas pa60Ta 1 MOIIHOCTBb CHIJIBI.

24

25

Oneprus. Kunetnueckas sHeprus.
[Tpumepsl perieHus 3a1a4 1Mo TeMe
"Kunernueckas sHeprus u e€ u3MeHeHue'

1

Pabota cunbl TsKECTH M CUITBI YIIPYTOCTH.
KoHcepBaTUBHBIE CUIIBL.

bubnuoreka [HOK
https://m.edsoo.ru/ffOc4fde

26

JlaboparopHas pabota Ned "M3yuenue
JBUKEHUS TeJa, OpPOIIEHHOTO
TOPU30HTAIBHO"

bubnuoreka [HOK
https://m.edsoo.ru/ffOc511e

27

28

29

HOTGHI_II/IaJ'IBHaSI OHCPIHUA. 3aKoH
COXpPAaHCHUS SHCPIru B MCXaHUKE.

JlabopaTtopHnast pabota Ne5 "N3yuenue
3aKOHA COXPaHEHHsSI MEXaHHUUECKOH
sHeprun”

Pabora cuinl Tarorenus. Ilorennunanbaast
SHEprus B mojie Tsrotenus. [Ipumepsr
penieHus 3a1a4 mo Teme "3aKkoH
COXpaHEeHHs] MEXaHNYeCKOH dHeprun"”

bubnuoreka HOK
https://m.edsoo.ru/ff0c570e

30

I'n.VI. Jlunamuka BpamaTeabHOTO
JBUKEHHS a0COIIOTHO TBEPAOTO Tea.
OCHOBHOE ypaBHEHHUE TMHAMUKHU
BpallaTeIbHOTO JIBU>KEHHS. 3aKOH
COXpaHEHUsSI MOMEHTA UMITYJIhCa.
Kunernueckas sHeprusi abCoMOTHO
TBEP/IOTO TeJla, BPAILAIOLIerocs
OTHOCHUTEJIbHO HEMOJIBH>KHOU OCH.

bubnuoreka [HOK
https://m.edsoo.ru/ff0c5952

31

[Ipumeps! perieHus 3aj1ay o Teme
"JlnHaMUKa BpaIIaTeIbHOTO JBUKEHUS

bubnuoreka LHOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

a0COJIIOTHO TBEp0TO Tea"
KonTponpHas padota Ne3 «3akoHbI
COXPAaHEHHUS B MEXaHHUKE)

32

33

34

35

36

37

38

39

Craruka. I'n.VIIl. PaBHoBecue abDCOIFOTHO
TBepAbIX Ten. PaBHoBecue Ten. [Ipumepsr
peuieHus 3a1a4 o teme "PaBHoBecue
TBEpbIX TeN"

JlaboparopHas pabota Ne6 "M3yuenue
paBHOBecCHs Teja Mo JeHCTBUEM
HECKOJBKHUX ChI"

MonekynsapHas pusuka. TermoBsie
spienus. [loueMy TemioBbie siBIEHUS
U3Y4Yal0TCs B MOJICKYJISIpHOHN uznke?
I'n. V1. OcHoBbI MOJIEKYIIIPHO-
KHUHETH4eCKo Teopruu. OCHOBHbBIE
nonoxkenuss MKT. Pazmepsl Moneky:t.
MIpUMEPBI PELICHMS 3a]a4 110 TEME
"OcHoBHble nosioxeHust MKT"

BbpoynoBckoe nmxenue. Cuibl
B3auMoiecTBUs MOsieKyIl. CTpoeHue
ra3000pa3HbIX, )KUJIKUX U TBEPBIX TEJ.

I'n.IX. MonekynsipHo- KHHETUYECKas
Teopus UAcaIbHOro raza. OCHOBHOE
ypaBHenue MKT razos. [Ipumeps! pemenus
3az1a4 o teme "OCHOBHOE ypaBHEHHE
MKT"

Temmeparypa u TEIIOBOE paBHOBECHUE.
Omnpenenenue TeMneparypbl. JHEPIHs
TEIIOBOT'O ABM)KEHUS MOJIEKYII.

H3mepenne ckopocTeit MOJIeKyI rasa.
[Ipumeps! perieHus 3aiay no Teme
"DHeprus TErI0BOro IBMXEHUS MOJIEKY"
JlaboparopHas pabota Ne7
"DKcrepuMeHTaIbHas MTPOBEPKA 3aKOHA
I'eii- JIroccaka"

bubnuoreka [HOK
https://m.edsoo.ru/ff0c5c36

bubnuoreka LHOK
https://m.edsoo.ru/ffOc5efc

bubnunoreka LHOK
https://m.edsoo.ru/ff0c63b6

bubnuoreka [HOK
https://m.edsoo.ru/ff0c6230

bubnuoreka HOK
https://m.edsoo.ru/ff0c600a

bubnuoreka [HOK
https://m.edsoo.ru/ff0c64d8

40

I'n.X. YPaBHeHI/IC COCTOSAHHA UICAJTTBHOT'O

bubnuoreka LHOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c64d8

rasa. ['a3oBble 3aKOHBI. Y paBHEHHE
COCTOSIHMS UealIbHOTO ra3a. [Ipumepst
penieHus 3a1a4 o teme " YpaBHEeHUs
COCTOSIHHS Ui€aJIbHOTO ra3a"

https://m.edsoo.ru/ff0c6938

a1 I"azoBblie 3akoHbI. [Ipumeps! perienus 3ana4y bubmuotexa [HOK
o teme "["a30BbIc 3aKOHBI" https://m.edsoo.ru/ff0c6a50
[Tpumepsl penieHus 3a1ad 1mo TeMe
"Ormnpezenenue napaMeTpoB rasza mo

42 Fpa(lI))I/IIi[aM Hsonpolzleccog" ﬁH6H_HOTeKa f L[OfK
Kontponsnas padora Ne4 «MKT. OcHOBBI ttps://m.eds00.ru/ffOc6510
TEPMOJTMHAMUKI
I'n.XI. B3aumusble npeBpaieHus

43 JKUIKOCTEN U ra30B.pHaI():b$16HHHI71 nap. Bubmorexa HOK

https://m.edsoo.ru/ff0c6708
JlaBiieHME HACBIIEHHOTO Hapa.
Bnaxnocte Bo3ayxa. [Ipumeps! pemenus
44 3a7a4 [0 TEME "III{y:cmmEHHLIII;I ngp. Bubmorexa HOK
i https://m.edsoo.ru/ff0c6820
BiraxxHOCTB BO311YXa
I'n.XIl. Teepapie Tena. Kpucrannuueckue u bubmmotexa [IOK

45 .
amMop(dHEIE Tea. https://m.edsoo.ru/ffOc6bcc
['n.X11. OcHOBBI TEPMOJUHAMUKH.

46 Buyrpennss sueprus. Pabora B bubnmnoreka [HOK
TepMoAnHaMHUKe. [IprMeps! pereHus 3a1a4d https://m.edsoo.ru/ffOc6bcc
no teMe " BHyTpeHHsis sHeprus. Pabota"

KonudecTBo TermioTel. YpaBHeHHE

47 TEIUIOBOTO OanaHca. MPUMEpHI PelIeHUs bubnmnoreka LHOK
3amad4 1o teme " KonnuectBo TErwoTsl. https://m.edsoo.ru/ffOc6ced
YpaBHeHHe TeroBoro 6amaxca"

IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[Ipumenenwne | 3akoHa TEPMOIUHAMUKH K
48 p{:f;J'II/I'—IHBIM H3onpoueccarl)w. ﬁpHMepm bubmotexa HOK
" N https://m.edsoo.ru/ffOc6df2
pemienus 3aaa4 o reme "llepBrril 3akoH
TePMOJIMHAMUKH"
Bropoii 3akoH TepmoarHamMuKH. [IpuHImn
49 JIEVCTBUS TETJIOBBIX JBUTATEIICH. bubnuoreka [HOK

Koaddurment nonesHoro neicTpust
TEIUIOBBIX aBurareneil. [I[pumeps! perenus

https://m.edsoo.ru/ff0c6f00
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3azay 1o teme " KIIJ TenmnoBbix
nBuraresuei”

50

OCHOBBI NIEKTPOJMHAMUKN YTO Takoe
Onekrpoaunamuka? ' XIV.
DneKTpocTaTHKa. DNEKTPUUIECKUH 3apsii U
3JIEMEHTAPHbIE YACTULIbL. 3aKOH
coxpaHeHwus 3apsaa. 3akoH Kymnona.
Ennnuna snekrpuyeckoro 3apsiia.
IIPUMEpBI PELLICHUs 3aa4 110 TeMe "3aKoH
Kynona"

bubnuoreka LHOK
https://m.edsoo.ru/ff0c7018

51

52

bnuskoneiicTBre U IelCTBUE HA
pPACCTOSTHUU. JIEKTPUUECKOE TOJIE.
HanpskeHHOCTB 3JIEKTPUYECKOTO MOJIS.
CHIIOBBIE JIMHUU.

[Toe ToyedHoOTO 3apsia U 3apsHKEHHOTO
mapa. [IpuHiun cyneprno3uimu noseu.
MIPUMEPHI PEIICHHS 3a/1a4 I10 TEME
"HanpspkeHHOCTD 31EKTPUYECKOT0 MOJIs.
[IpuHuun cyneprno3uuuu nojiei"

bubnuoreka [HOK
https://m.edsoo.ru/ff0c7126

bubnuoreka [HOK
https://m.edsoo.ru/ff0c72c0

53

54

55

HpOBOI[HI/IKI/I " JUBJICKTPUKHU B
SJICKTPOCTATHUYICCKOM IT10JIC.
IToTenunanbpHas OHEPIUA 3apsAKEHHOTO TCJIa
B OTHOPOAHOM JBJICKTPOCTATUUCCKOM II0JIC.
[ToTenuan QJICKTPOCTATHUYICCKOI'O ITOJIS U
PA3HOCTH MOTCHIIUAJIOB.

CBs13b MeX/1y HANIPSKEHHOCTHIO
3JIEKTPOCTATUYECKOTO MO U PA3HOCTBIO
MOTEHIINAIOB. DKBUIIOTEHIIUAIbHbBIE
OBepXHOCTU. [Ipumepsl pelenns 3agad 1no
teMe "lloTeHranbHas sHEprus
JJIEKTPOCTATUYECKOro nosist. PazHocTs
OTEHIINAIOB"

DIeKTPOEeMKOCTh. EauHUIIBI
anekTpoeMKocTH. KonaeHcarop. DHeprus
3apsKeHHOTo KoHeHcaTopa. [IpuMenenue
KOHJICHCATOPOB.



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

56

[Tpumeps! pemieHus 3a1a4 o TemMe
"DNIeKTPOEMKOCTh. DHEPTUS 3aPSHKEHHOTO
KoHieHcaTopa"

bubmmoreka [HOK
https://m.edsoo.ru/ff0c7410

57

I'n.XV. 3aK0HBI MOCTOSTHHOTO TOKa.
Onekrpuueckuil Tok. Cuiia Toka. 3aKoH
Owma niig yyactka uenu. ConpoTUBIICHHUE.
Onektpuueckue nenu. [locnenosarensHoe u
napauieIbHOE COeIMHEHUs TPOBOJHHUKOB.

bubnuoreka LHOK
https://m.edsoo.ru/ff0c7838

58

[Ipumepsl perienus 3a1a4 mo Teme "3aKoH
Owma. [locnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS TTIPOBOJHUKOB"

bubnuoreka [HOK
https://m.edsoo.ru/ffOc7ae0

59

60

61

62

63

JlabopaTopnas pabota Ne8
"[TocnenoBarenbHOE U HapaslieIbHOE
COEIMHEHUS IPOBOIHUKOB"

PaboTa 1 MOIITHOCTH IIOCTOSIHHOT'O TOKA.
DneKTpoABMKYyIasd cuia. 3akodH Oma s
MTOJTHOM IISITH.

[Ipumeps! pemenus 3anay no teme "Pabora
Y MOIIIHOCTb IOCTOSIHHOTO TOKa. 3akoH OMa
JUIsl TTOJIHOM 1enu”

JlabopaTtophnast pabota Ne9 "U3zmepenue
OJ1C ¥ BHYTpEHHETO CONPOTUBIIEHUS
HMCTOYHHKA TOKA"

I'n.XVI. Dnextpudeckuii TOK B pa3iInyHbIX
cpenax. DieKkTpuyeckas IpoBOJAUMOCTh
pa3IMYHBIX BEHIECTB. DIIEKTPOHHAS
POBOJUMOCTh METAJIJIOB. 3aBUCMOCTb
COITPOTHUBJICHUS IPOBOJHUKA OT
Temrneparypbl. CBepXIpOBOJIUMOCTb.

bubnuoreka [HOK
https://m.edsoo.ru/ffOc84ae

bubnuoreka HOK
https://m.edsoo.ru/ff0c82ba

bubmnoreka [HOK
https://m.edsoo.ru/ffOc84ae

64

65

DIIEKTPUYECKUI TOK B MOJYIIPOBOJHUKAX.
CoOcTBeHHas U MPUMECHas! POBOJUMOCTH.
DJIEKTPUYECKUI TOK Yepe3 KOHTAKT
IIOJIYIIPOBOJIHUKOB C Pa3HbIM THUIIOM
IIPOBOIUMOCTH. TpaH3uCTOpPHI.

DNEeKTPUYECKHU TOK B BaKyyMe.
DJEeKTPOHHO- JIyueBasi TpyOKa.

bubnuoreka [HOK
https://m.edsoo.ru/ff0c86fc

bubmmoreka [HOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c74f0
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https://m.edsoo.ru/ff0c7ae0
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DJIEKTPUUYECKUHN TOK B )KUAKOCTAX. 3aKOH

66 AJIEKTPOJIN3a. DIEKTPUUECKUH TOK B ra3ax. 1 bubnmnoreka HOK
HecaMoCTOSTENbHBIN M CAMOCTOSTEIbHBIH https://m.edsoo.ru/ff0c8a8a
pa3psizibl.

67 [Ima3zma. [IpuMepsl pemienus 3axad 1o TeMe 1 bubmuotexa [HOK
"JJIeKTPUUECKUI TOK B Pa3IHUYHBIX cperax” https://m.edsoo.ru/ff0c8c56

bubnuoreka LHOK

68 Hrorosast KoHTpOJIbHAS paboTa. 1 https://m.edso0.ru/ff0c8fee

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 68



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

11 KJIACC

KoanuectBo 4acoB Jara JyleKTpOHHBbIe HU(POBbIE
Nen/m Tema ypoka
Bcero Kontpoiabubie IIpakTuueckme HU3y4deHHsi  oOpa3oBaTesibHbIe
padoThI padoThI pecypcbl

1 EJ;IL-MB(/)[aZEIC’I;;{;: ;—IOOI?OeP; BekTop MarHuTHOM 1 bubimotexa HOK

A ' rop https://m.edsoo.ru/ff0c9778
UHAYKIUK. JIMNHUY MarHUTHON MHTYKITUU
Monynb BeKTOpa MarHUTHONW UHAYKLIUU.

2 Cuia AMriepa. DIeKTpOU3MepUTEIbHBIC 1 bubnmnoreka [HOK
npubopsl. [Ipumenenue 3akona Amrepa. https://m.edsoo.ru/ff0c98fe
I'pomMKOroBOpUTEND.

JlaboparopHas padora Nel «Habmronenue bubnuoreka HOK

3 . 1 1 )

EVCTBUS MArHUTHOTO I1OJI HA TOK» https://m.edsoo.ru/ff0c98fe

4 HS;I;TBHEH;I\:;T; T: OFIS/[::}JIII/;IIT}IEE CBOMCTBA 1 bubmmorexa HOK
ABIDRYIH PAA https://m.edsoo.ru/ff0c9ac0
BemiectBa. [Ipumeps! pernenus 3a1ay.

5 S bubmiorera LK

P . AYIIHH. https://m.edsoo.ru/ff0c9df4
MarsuTHBII TTOTOK.
Hampapiienne WHIYKIIMOHHOTO TOKA.

6 IIpaBuiio Jlenna. 3akoH 3€KTPOMarHUTHON 1
WHIYKIIAH.

Buxpesoe anekrpuyeckoe nose. C bubnuoreka [HOK

7 1 :

WHAYKIIUH B TBUKYIIUXCS TPOBOTHUKAX. https://m.edsoo.ru/ff0cal50

8 DneKTpoANHAMUYECKUN MUKPO(DOH. 1 bubnuoteka [HOK
Camounaykiusi. THIyKTUBHOCTD https://m.edsoo.ru/ff0ca600

9 JIaGoparophas pabota Ne2 «M3ydenue 1 1
SIBJICHUS DJICKTPOMArHUTHOW WHTYKITHFD

10 DHeprusi MarHuTHOTO MOJIS TOKa. 1 bubnuoteka [HOK
DnexTpoMarHuTHoe mnoje. Pemenue 3amay. https://m.edsoo.ru/ff0cab82

11 KonrponsHas padora Nel «MaruutHoe 1 1 bubnuoreka I[HOK
noJjie. DIIEKTPOMArHUTHAS HHIYKITHSI» https://m.edsoo.ru/ff0cad58
I'n.11l. Mexanunueckue koneOaHusl.

12 CB0OOIHBIC U BBIHYKJICHHBIE KOJIEOAHMUS. 1 Eubmiorexa HOK

VY ca0BUg BOSHUKHOBEHHUS CBOOOTHBIX

https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0c9778
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KOJIEOaHUIA.

JlabopaTtopHas pabota Ne3 «Omnpeznenenue

13 YCKOpPEHUsI CBOOOIHOTO MAJACHHUS IPU
ITOMOIIY MasITHUKA
14 MaremaTruueckuii MasiTHHK. JlmHaMuKa bubnuoreka HOK
KOJIe0aTENIBHOrO IBYKEHHMS. https://m.edsoo.ru/ff0cbh820
I'apmonuueckue kojaeobanus. aza
15 K0§e6aHI/H7I. [IpeBparienre SHEpruu Npu bubamotexa HOK
https://m.edsoo.ru/ff0cb9c4
TapMOHHYECKHUX KOJICOaHUSX.
BriH eHHbIe KoJieOanus. Pe3oHaHc.
16 BO3H};XI;§TBHC pe3oHaHca u 60prda ¢ HUM. bubmorexa HOK
https://m.edsoo.ru/ffOcbb86
[Tpumepsl perieHus 3aaay.
I'n.IV.2nekrpomarHuTHbIE KOJEOaHUSI.
CBOOOHBIC U BBIHYKICHHBIC
17 AJICKTPOMAarHUTHBIE KOJICOAHMS. bubnuorexa LHOK
Konebatenbublii KoHTYp. [IpeBpaieHue https://m.edsoo.ru/ff0cbd34
SHEPTHH TP IEKTPOMATHUTHBIX
KOJICOAHMSIX.
AHAIOTHS MEXKIy MEXaHHYCCKUMH 1
ANEKTPOMArHUTHBIMU KOJIEOaHUSIMHU.
18 YpaBHEHHE, ONMUCHIBAIOIIEE MPOLIECCHI B
kojebaTenbHOM KOHTYpe. [lepuon
CBOOO/THBIX IJICKTPUUICCKUX KOJICOAHUH.
IlepemMeHHBIN 2IEKTPUISCKHI TOK.
19 AKI;HBHoe conpomlfneHHe. [eiictByromue bubmmorexa LOK
https://m.edsoo.ru/ff0cc324
3HAUYEHUS CHJIBI TOKA M HATIPSKCHHSI.
Konaencarop B 1ienu nepeMeHHoro ToKa.
20 Karymka HHIyKTUBHOCTH B LIETIH
MEPEeMEHHOTO TOKA.
Pe3oHaHC B 3JIEKTPHUUYECKOM 1IN,
21 I'eneparop Ha Tpa11){3HCTope.u bubmotexa HOK
https://m.edsoo.ru/ffOcca54
ABTOKOJICOAHHS.
KonTponbnas padota No2 «Konebanus u bubnuorexa LHOK
22 .
BOJIHED) https://m.edsoo.ru/ffOcccOc
23 I'n.V. IIpou3BojacTBO, epeaada u bubnmoreka LIOK



https://m.edsoo.ru/ff0cb820
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https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

UCIIOJI30BAHUE DIIEKTPUYECKON YHEPTUH.
I'enepupoBaHue 3IEKTPUIECKON SHEPTUN.
Tpancdopmaropsl.

https://m.edsoo.ru/ffOccfe0

IIpon3BOACTBO U UCIIOJIB30BAHHE
aJIeKTpU4ecKoi 3Hepruu. [lepenaya

24 anekTposHepruu. dpdexTuBHOE
HCII0JIb30BAHUE JIEKTPOIHEPTUH.

I'n.VI. Mexannueckue BOJIHBI.

o5 BonHoBbie siBneHus. Pacnipoctpanenue bubnuoTeka [HOK
MEXaHUYECKUX BOJIH. J[JIMHA BOJIHBI. https://m.edsoo.ru/ffOcc6f8
CKOpOCTb BOJIHBI.

VYpaBHeHHE rapMOHHUYECKOM Oeryien
26 B(E)J'IHBI. PaCHp(I:CTpaHeHI/Ie BOJIH fgnpymx bubamotexa LIOK
https://m.edsoo.ru/ff0cd350
cpenax. 3ByKOBBIEC BOJHBI.
I'n.VIIl. DnexTpoMarHuTHbIE BOJIHBI.

27 Yto Takoe 3IeKTPOMAarHuTHAsI BOJIHA. bubnuoreka HOK
DKCIepUMEHTAIbHOE O0HAPYKECHHE https://m.edsoo.ru/ff0cd4e0
ANEKTPOMArHUTHBIX BOJIH.

| Lo e wemparmor e

' https://m.edsoo.ru/ffOcd7{6
A.C.ITonnoBbiM. [TpuHIIMIIBI paguoCBsI3H.

29 Mopynsauus u nerekrupoBanue. CBoiicTBa bubnuoreka HOK
AJIEKTPOMArHUTHBIX BOJIH. https://m.edsoo.ru/ffOcd67a

30 gz;ﬁigzi}z{}lpgoﬁﬂﬁ J’?;J'ICBI/IHCHI/II/I Eubmorexa HOK

‘ ' https://m.edsoo.ru/ffOcddle
Pa3BuTue cpeacTs cBs3u.
I'n.VIIl. CseroBsie BosmHbI. OnTHKA.

31 Ckopocrts cBeta. [Ipuniun I'rolirenca.
3aKOH OTpa)KEHHUs CBETA.

30 3akoH npenomieHus ceera. [lonnoe
OTpaXKeHUE.

JlabopaTtopHas padota Ned «3meperune bubnmmoreka [HOK

33 )
noKa3aTeJsi PEeIOMIICHHS CTEKJIa https://m.edsoo.ru/ffOced22

34 Jlunza. [Toctpoenne n300pakeHNs B JIMH3E. bubnuoreka I[HOK

®opmysia TOHKOH JIMH3bL. Y BEIIMUCHUE

https://m.edsoo.ru/ffOcf02e
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https://m.edsoo.ru/ff0cd67a
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nuH3bl. [Ipumeps! pemienus 3aiad.

JlabopaTopHas pabota Ne5 «Onpenenenne

35 OINITUYECKOM CHIIBI U (POKYCHOTO PACCTOSHUS
coOuparoIiei JIMH3b
Hucnepcus ceera. MatepdepeHus
36 MeXaHU4ecKuX BoJH. MHTepdepenuns bubnmoreka [HOK
cBera. HekoTopele mpuMeHeHHUs https://m.edsoo.ru/ff0cf862
UHTEpHEPEHINH.
7 Ty cvers. Tonppmcamonias Bubmorexa 11K
: https://m.edsoo.ru/ff0cfa4?
peleTka.
ITonepeyHOCTh CBETOBBIX BOJIH.
38 [Tonsapusanusa ceera. [lonepeynocts bubnuoreka [HOK
CBETOBBIX BOJIH U 3JICKTPOMAarHUTHAs https://m.edsoo.ru/ffOcfc68
Teopus cBeta. [IpumMepsl perieHus 3aaad.
TOpHAas Ta Ne6 «M3mepenu
39 EJ?ISI({)SIaBgJFI)HEI CI]);(”SF(())BE:)I:]; B6()HH;>> P bubmorexa HOK
https://m.edsoo.ru/ffOcf6f0
I'n.IX. DnemenTs! TeOpUn
40 OTHOCHUTEIBHOCTH. bubnuoTeka [HOK
3aKOHBI AEKTPOANHAMUKHI M TIPUHIIUATT https://m.edsoo.ru/ffOcfel6
OTHOCHUTEJIBHOCTH.
a1 [TocTynaTsl TEOPUU OTHOCUTEIBHOCTH. bubnuoreka LIOK
OTHOCUTETHHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/ffOcffc4
2 reopmomoamenmmomn. Srevens Bubmotera 110K
. : https://m.edsoo.ru/ff0d015e
PENATUBUCTCKON TMHAMHKH.
8 By, Heroummen caera Bumorera LK
: ’ https://m.edsoo.ru/ff0d04a6
CriekTpbl M CHEKTpPAJIbHBIE alaparsbl.
44 Bunsl ciektpoB. CrieKTpasibHbBIN aHaIH3.
45 WudpakpacHoe U yabTpaduoIeToBoe bubnuoreka I[HOK
u3JyueHus. PEHTreHOBCKHUE JTy4H. https://m.edso0.ru/ff0d0302
16 [IIkana 37€KTPOMarHUTHBIX BOJIH. bubnuoreka [HOK

https://m.edsoo.ru/ff0d091a
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JlabopaTtopHas padota Ne7 «Habmronenue

bubnuoreka LHOK

47 CIUTOIITHOTO U JINHEWYATOrO CIIEKTPOB) 1 https://m.edsoo.ru/ff0dOafa
I'n.XI. CeeroBbie kBaHThl. KBaHTOBas

48 buzuka. 1 bubnuoTeka LHOK
doroaddext. Teopus poroaddekra. https://m.edsoo.ru/ff0dOafa

49 @otonsl. [Ipumenenne Gotorddexra. 1 ﬁggi?ﬁ;;%ioo.ru /60 d](_)[glIS(

50 JaBiienune ceera. XUMHUUYECKOE IEMCTBUE 1 bubnmnoreka [HOK
csera. dororpadus. https://m.edsoo.ru/ff0d0fd?2
I'n.XIl. AtomHuas ¢pusnka.

Crtpoenue atoma. OnbiTel Pesepdopra.

51 1
KBanToBeie nocrynarsl bopa. Monens
aToMa Bojopoa no bopy.

50 Tpynnoctu Teopun bopa. KBantoBas 1 bubnuoreka HOK
MexaHuKa. Jlasepsi. https://m.edsoo0.ru/ff0d1162

53 i/J[Ie;i(olzI[IL.I ?{):gﬁfii[:glfiogg;ﬁ?r;aunﬂ 1 bubmuorexa LHOK

https://m.edsoo.ru/ff0d1356
AJIEMEHTAPHBIX YACTHII.

54 OTKphITHE paInOaKTUBHOCTU. ATb(a-, 1 bubnuoteka [HOK
OeTa- ¥ raMMa- U3JTyYCHHS. https://m.edsoo.ru/ff0d0e38
PanuoakTuBHBIC IpeBpanieHus. 3aKOH

55 paanoakTUBHOTO pacnana. [lepuox 1
noJrypacmnaja.

56 N3otonsl. OTKpBITHE HEHTPOHA. 1

57 Ctpoenne aTOMHOTO sijipa. SInepHbIe CHITBL. 1
DHeprus CBs3M aTOMHBIX sIJIEP.

58 SAnepHsble peakuuu. [lenenue saep ypasa. 1

59 Lennbie saepHble peakuunu. A nepHblid 1
peaxTop.

Tepmosnepnsie peakuuu. [Ipumenenune
saepHoi sHeprud. [lonyuenue
60 PaJIMOAKTUBHBIX U30TOIOB U MX 1

MMPUMCHCHUC. buonorunueckoe HeﬁCTBHC
pPaarOaKTUBHBIX HSHy‘IeHI/II\/II.
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Kontponbras padota Ne3 «KBaHTOBas

61 ¢buznkay .

I'n.X1V. Conneunas cucrema. Bugumeie
62 JIBIOKEHUS HEOECHBIX TEJI. 3aKOHBI 1

nekeHus mwianet. Cucrema 3emisi- Jlyna.
63 Comnnane. OCHOBHBIE XapaKTEPUCTUKHU 3BE3I. 1

Mineunsiii IyTh- Hama I'aakTuka.
64 Ctpoenue u 3Botonus BeeneHHoil. 1
65 Enunas ¢pusudeckas kapTuHa MUpA. 1
66 KonrponsHas pabora Ned «reMeHTHI 1

aCTPOHOMUU U acTPOPHUIUKU»
67 Hroroast koHTpoIbHAs paboTa. 1

. bubnuoreka OK
68 Oo0maronuii ypor. . https://m.edsoo.ru/fdeIf784
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECITEYHEHHUE OBPA30OBATEJIBHOT'O ITPOLLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1IJ151 YYEHUKA

» ®duswnka, 10 kimacc/ Mskumes ['.5., Byxosnes b.b., Corckuit H.H. non penakuueii [lapdentseBoit
H.A., AxumnonepHoe o6mectBo «M3narensctBo «lIpocBemenne»

» ®usuka, 11 knace/ Mskumes '.J1., Byxosues b.b., YUapyrun B.M. nox penaxnueii [laphentreBoit
H.A., Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e MeToandaeckre pekoMeHmanmu kK yaeOnukam 1.5, Mskumesa, b.b. byxosuesa, H.H. Corckoro «®uznka. 10
kiace» 1 «dusuka. 11 kimace»

e Jlumaktudeckue marepuansl ®usuka 10-11 xknacc / A.E.Mapon, E.A.Mapon. — M.: M3narenscTBo
«dpodan, 2018 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
bubnuoteka I{OK, AAKnacc, yun.py, pemry EI'D, ypoku ¢pusuku: http://www.phizinter.chat.ru/




