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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3mke 0a30BOrO YpPOBHS Ha YPOBHE CpPEIHEro OOIIEeTro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TpeOOBaHUI K pe3ylbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHON NporpaMmbl, mpejactaBieHHbix B OI'OC
COQO, a Ttakxke c yuérom deaepanbHoil paboyeil mporpaMMbl BOCIUTAHUS H
KOHIENINK TpenojaBanusi yuyeOHoro mpenmera «Ddusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peaNn3yOIINX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepkaHde mporpaMmbl 1O (U3MKE HaMpaBlieHO Ha (QopMUpoBaHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOydarommxcs 10-11 kiaccoB npu o0ydeHHn
ux (u3uke Ha 0aA30BOM YpOBHE Ha OCHOBE CHUCTEMHO-AESTEIIBHOCTHOTO MOAXOAA.
[TporpaMmMa 1o u3uKe COOTBETCTBYET TPEOOBAHUSAM IMPOIMUCAHBIM B CIEAYIOLIUX
HOPMAaTUBHBIX JOKYMEHTAX:

1) denepanbHbIii 3akoH OT 29 nekadps 2012 1. Ne273-d3 «O06 o6pa3oBaHuy B
Poccniickon @enepanum»;

2) denepanbHBIil TOCYJApPCTBEHHBIA 00pa30BaTENbHBIN CTAHIAPT CPEIHETO
oOmero o0pa3oBaHMsl, YTBEPKACHHBIA MPUKa30M MHHHUCTEpCTBA 00pa3oBaHUs U
Hayku Poccuiickoit ®@enepauun ot 17 mas 2012 r. Ne413 (3apeructpupoBan
MunrnctepctBoM roctuiun Poccniickoii @enepanuu 7 utons 2012 r.,
peructpanioHHbI  Ne24480), ¢ W3MEHEHUSMH, BHECEHHBIMH IIPHUKA3aMHU
MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @denepanuu ot 29 nekadps 2014
r. Ne1645 (3apeructpupoBan MunucrtepctBoM roctuiuu Poccuiickoit denepanuu 9
deBpans 2015 r., peructpammonnbiii Ne35953), or 31 nexadps 2015 1. Nel578
(3apeructpupoBad MunucrepcTBoM roctuiinu Poccuiickoit @enepanuu 9 dheBpans
2016 r., peructpauuonubiii Ne41020), ot 29 urons 2017 r. Ne613 (3apeructpupoBan
MunucrepctBoM roctunmu  Poccuiickoit  @enepaumu 26 wurons 2017 r.,
peructpaniionHbeiii  Ne47532), mpukazamu ~ MuHUCTEpPCTBA  IPOCBEIICHUS
Poccuiickoit ®epepanuu ot 24 centsiops 2020 r. Ne519 (3apeructpupoBan
MunucrepctBom roctuiun Poccuiickoit ®denmeparuun 23 nmekabps 2020 1.,
peructpaunoHHbiii Ne61749), or 11 gexadbps 2020 r. Ne712 (3apeructpupoBaH
MunmnctepctBoM toctuiun Poccmiickori ®Deneparun 25 nmekadbps 2020 1.,
peructpanmoHHbiii Ne61828) u ot 12 aBrycra 2022 r. No732 (3apeructpupoBaH
MunuctepctBoM toctuiiuu Poccuiickoit ®Deneparuun 12 centsdps 2022 r.,
peructpanontbiit Noe70034) (nanee - ®I'OC COO);

3) Ipuka3z MunuctepcTa npocserienus: Poccuun ot 18.05.2023 Ne 371 «O06
yTBepXkAeHUH (enepanbHOil 00pa30BaTENbHON MPOTpaMMbl CPEIHEro OOLIEero
oOpazoBaHus» (3apeructpupoBan B Munucrepcte roctuniuu Poccun 12.07.2023
Ne74228);



4) VI3mMeHeHHs B OCHOBHYIO 00pa30BaTeIbHYIO MPOTpaMMy CPEIHETO OOIIero
oOpa3oBaHMsl JHIES-UHTEpHATA «DPYAUT», YTBEPk ACHHYIO mpukazom NelO3 ot
26.08.2021, yrBepxkaennble mpukazoM Nel65 ot 23.08.2023.

5) OcHoBHasi 0Opa3oBaTelIbHAS MPOTPaMMa CPEIHETO O0IIero oOpa3oBaHUs
JULEs-UHTEpHATa « DPyAUT», yTBepKIAeHHas npukazoM Nel65 ot 23.08.2023.

B paboueli mporpamme OMpenesstioTcss OCHOBHBIC IIEJIM U3YYeHUs (HU3UKH Ha
YpOBHE CpeaHEero oO0miero oOpa3oBaHus, MIAHUPYEMBIE PE3yJbTaThl OCBOCHHUS
Kypca GU3HKH: TUIHOCTHBIE, MEeTallpeIMETHBIC, TPEAMETHBIC (Ha 0230BOM YPOBHE).

[Tporpamma 1o pu3MKe BKITIOYACT:

« IJIaHUpPYEMbIE Pe3yNbTaThl OCBOEHUS Kypca GU3UKH Ha 6a30BOM YpOBHE, B
TOM YHCJIE IPEIMETHBIE PE3YIIbTATHI 110 FOJaM 00yUYEHUS;

.+ cojepkanue yueOHoro npeaMera «Dusuka» 1mo rojgam oOy4eHusl.

du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHaX MPUPOJBI, BBICTYIAs B
KauyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpykaromem mupe. LlkonbHbINA Kypc GU3UKH - CHCTEMOOOPa3yIOIIHiA
JUUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NUECKUE 3aKOHBI
JeXaT B OCHOBE MPOLECCOB M SBICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadue W acTpoHoMuen. Hcmonp3oBaHME MW aKTUBHOE
NpUMEHEHUE  (PU3MUECKHUX 3HAHUM  ONpeAessieT XapakTep U pPa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTHH B chepe IHEPTeTUKHU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHUAJIOB C 3aJaHHBIMU CBOMCTBAMHM U Apyrux. M3ydeHwue
(GbU3UKM BHOCUT OCHOBHOM BKJIAJ] B (DOPMUPOBAHKME €CTECTBEHHOHAYYHON KapTHUHBI
Mupa oOydaromuxcs, B (OPMUPOBAHUE YMEHUM TPUMEHSITh HAYYHBIH METON
MO3HAHUS TP BHITIOJTHEHUN UMHU YU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pu3nku AJ1s1 ypOBHSI CPEIHETO 00IIEero 00pa30BaHUs MOJ0XKEH
PAIl UI€H, KOTOPBIE MOXKHO PacCMaTpUBaTh KaK MPUHLIUIIBI €T0 MOCTPOCHMUS.

Hoes yenocmuocmu. B COOTBETCTBUU € HEW KypC SIBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX pa3AesioB (PU3MKU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HeWl Marepuan Kypca (Qu3uku
o0bemUHEH BOKpYr (¢u3Mdeckux Teopud. Beaymum B Kypce sBIsIeTCs
dbopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHUM, BEIIECTBE U
ToJe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosaracT HCIOIb30BaHUE
TYMaHUTAPHOTO TMOTEHIMANa (PU3NUECKOW HAYKH, OCMBICIICHHE CBS3H PAa3BUTHUS
(bU3MKY ¢ pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMU MTpoOIeMaMu.

Hoes npuxnaonoti nanpasiennocmu. Kypc Guszuku rpenonaraet 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIOKEHHUN H3YUEHHBIX



TEOPUH U 3aKOHOB.

Hoes osxonoeuzayuu peanusyercsi TMOCPEACTBOM BBEIECHUA SJIEMEHTOB
COJZIEpKaHUs, MOCBIMIEHHBIX 3KOJIOTHYECKUM ITPOoOieMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBbl C Pa3BUTUEM TEXHUKH M TEXHOJOTUH, a Takxke OO0CyXKIAeHHUs Npodiem
PalMOHANBHOTO MPUPOJIOTIOIB30BAHUS U DKOJIOTMYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTAMU Kypca (U3MKH HAa YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMsl SABISIOTCSA (Pu3ndeckue Teopuu ((HopMHUpPOBAHHE MPEACTABICHUN O
CTPYKTYpe MOCTpOeHUs1 (PU3HUECKON TEOpHH, poiiu (yHIaMEHTaJIbHBIX 3aKOHOB H
MPUHITUIIOB B COBPEMEHHBIX MPEICTABIECHUSAX O MPUPO/IE, TPAaHUIAX TPUMEHUMOCTH
TEOPUA, JUIsl ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIECCOB).

CucTeMHO-eSITeIbHOCTHBIN TOJX0J] B Kypce (PU3UKU pean3yeTcsl Mpexie
BCEr0 3a CYET OpPraHM3alUu SKCIEPUMEHTATBHOU AEATENBHOCTH OOYyYarOIIUXCs.
Jl51s 6a30BOTO YPOBHS Kypca (PU3UKH - 3TO UCIIOJIb30BAHUE CUCTEMBI (DPOHTATILHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JJAOOPATOPHBIX paboT, KOTOPbIE B IPOTPAMME
no ¢usuke OObEeIMHEHBl B OOLIMM CIUCOK YYEHMUYECKHUX IMPAKTUYECKUX DPalOT.
Boienenre B yKa3aHHOM IE€pedyHE JIa0OpaTOpHBIX pPadOT, MPOBOAUMBIX IS
KOHTPOJISL U OLEHKH, OCYIIECTBIIAETCS YYaCTHUKaMHU 00pa30BaTeIbHOrO Ipolecca
UCXOJsl U3 OCOOEHHOCTEH IUIAHMPOBAHMSI M OCHaIleHUsa kabunera ¢usuku. Ilpu
3TOM OOECHEeYMBAETCA OBJIAJCHUE OOYyYalOIIMMHUCA YMEHUSIMHU MPOBOAMUTH
KOCBEHHBIE H3MEPEHMsI, UCCIIEOBaHMs 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MIOCTAHOBKY OITBITOB TI0 MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiroe BHUMaHNUE yAETSETCS PEIICHUIO PACUETHBIX M KAY€CTBEHHBIX 3a/1a4.
[Tpu 3TOM U1 pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCS 3a/1a4Ml C SIBHO 3a/1aHHOM
¢u3nyecKoil MOJeNbl0, TO3BOJSIONIME TMPUMEHSATh HW3YUYEHHBbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zesia Kypca, TaK M WHTETPUPYS 3HAHUS U3
pasHbIX pa3aenoB. /[l KaueCTBEHHBIX 3a[a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBbsSICHEHHE MpPOTEeKaHUsl (PU3NUECKUX SBICHUM M MPOILIECCOB B OKPYKAIOIICH
KU3HH, TpeOyrolue BbIOOpa (PU3NYECKOW MOMAENU IS CUTYallMd MPaAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBercTBuu ¢ TpedoBanussMu GPI'OC COO k mMaTepralbHOTEXHUYECKOMY
oOecrieyeHuto y4yeOHoro mpoiiecca 0a30BbIii ypOBEHb Kypca (DU3HKHM HAa YpPOBHE
cpenHero oo6imero 0oOpa3oBaHUS JODKEH H3Y4aThCs B YCIOBUAX MPEIMETHOTO
kaOvHeTa (PU3UKU WU B YCJIOBUSX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIa. B kabunere (u3uKuU AOMKHO OBITH HEOOXOIMMOE
JabopatopHOoe OO0OpYAOBAaHUE JJISI BBITIOJIHEHUS YKa3aHHBIX B TMpOrpaMme IO
bU3HMKe YUEHUYECKUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PYI0BaHKUE.

JlemoHcTpanoHHOEe  OOopyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTHU M  OOECHEeYMBAaeT IOCTAaHOBKY
MEPEYUCIICHHBIX B TMpOrpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIMi s
UCCIICIOBAaHMSI ~ M3YYaeMbIX SIBICHHUM W  TPOIECCOB, OMIUPHUECKUX U



(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.
JlaGopaTopHoe o0OOpyAOBaHWE IS YYCHHUECKHX MPAKTHUYECKUX padboT
dbopmupyeTCcs B BHIIE TEMaTHYECKUX KOMILIEKTOB M OOECIeunBacTCs B pacuére

OJITHOT'O

KOMIUICKTAa Ha JABYX o6yqa}0m1/1xc;l. TemaTnueckne KOMILICKTBI

71a00paTOpHOTO O00OPYIAOBaHMSI JOJDKHBI OBITH IIOCTPOEHBI Ha KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTETHLHBIX CHUCTEM B BHJIC TU(PPOBHIX JTaOOpaTOPHUH.

OCHOBHBIMU 1IETIIMU U3Y4YE€HUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIFOTCS:

dbopMHpOBaHHE HWHTEpPECa M CTPEMJICHUS OOYyYaromuXcs K HayIHOMY
U3YYCHHUIO TIPUPOJBI, Pa3BUTHUE WX HMHTCIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pPa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (HOPMHUPOBAHHE
HCCIIEIOBATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupoBaHHE HAYYHOTO MUPOBO33PECHHS KaK pe3yJibTaTa U3yuYeHHUS OCHOB
CTPOCHUS MaTepu U QyHIaMCHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE€ YMEHUM  OOBSCHSATH SIBJICHUS C UCIIOJIb30BAHUEM

(u3nyecKux 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;
(opMHpOBaHKE TMPEACTABICHUN O podau (U3MKUA U1 Pa3BUTHS APYTHX

CCTCCTBCHHBIX HAYK, TCXHHUKHU U TEXHOJIOTHM.

JlocTrmxkeHre 3THX IIeIedl oOecreuynBaeTCs pelieHueM CISAYIOIMX 3aJad B
nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeIHET0 O0IIero oopa3oBaHus:

MpUOOpETEHNE CUCTEMbI 3HaHUI 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAx, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (HU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKHU;
dbopMupoBaHHe YMEHUN MPUMEHSITh TEOPETUYECKUE 3HAHUA IS
0o0bsicHeHUsT (UBUYECKUX SIBJICHWA B TMPUPOAEC U JUIl TPUHATHUS
IIPAKTUYECKUX PELICHUU B IOBCEIHEBHOM KU3HU,

OCBOCHHE CIOCOOOB pEIIEeHUs Pa3IWYHBIX 3a/lad C $BHO 3aJlaHHOU
¢u3nueckoil MOJENbI0, 3a/ay, MOJPa3yMEBAIOIINX CAMOCTOSITEIBHOE
co3nanue GU3NIECKO MOJICNH, aJIeKBAaTHON YCIOBUSIM 3a]1a4H;
NOHUMaHWE (PU3NYECKUX OCHOB M NPHUHIIUIIOB JIEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MTPOLECCOB, UX BIIMSIHUS HA OKPYKAIOLIYIO
cpeay,

OBJIAJICHUE METOJaMU CaMOCTOATEJILHOTO TUIAHUPOBAHUS M TPOBEACHUSA
bu3UYECKNX SKCIIEPUMEHTOB, aHajdu3a M WHTEpIpeTaluu HHOOpMaInH,
ONPEAEIICHHS JOCTOBEPHOCTH MTOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUU JUISl PA3BUTUS YMEHUN MPOEKTHO-UCCIIEA0BATEIBCKOM,



TBOPYECKOU JIEATEITHHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanus otBoauTcs 136 wacos: B 10 kimacce - 68 yacoB (2 waca B Henenio), B 11
KJ1acce - 68 4acoB (2 yaca B HEJIEIIIO).

[Ipennaraemerii B mporpamMme Mo (U3MKE TMEepeYeHb JaOOPaTOPHBIX H
NPAKTHYECKUX pabdoT SBISETCS PEKOMEHJIOBAHHBIM, YUYWTENb JeaeT BbIOOp
NpoBeJCHUS J1a0OpaTOPHBIX pPabOT W OMBITOB C YYETOM HWHAMBHIYATbHBIX
0COOEHHOCTEH 00yJarommxcsl.



COJEPKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MIO3HAHUSA

Pdu3suka - HayKka o mpupoe. Haydnsle METObI TO3HAHUS OKPYKAIOIIETO MUPA.
Ponp 3KCniepruMeHTa U TEOPUH B IMPOLIECCE MO3HAHMS MPUPOJBI. DKCIEPUMEHT B
busuke.

MonenupoBanue (u3HUECKUX SBJIEHUN W mpoueccoB. HayuHble rUnoTessl.
®duznyeckre 3aKOHbl U TEOpHUH. |'paHULIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponbs u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAYyYHOW KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ UU(QPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHUE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBHXKCHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpefHsii CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOPEHHUE MATepUAIbHOM TOYKU, WX MPOEKIIMH Ha OCH CHUCTEMbl KOOPAMHAT.
CoxeHune nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpEHHOE NpsIMOJIMHEWHOe aBwxkeHue. [ 'paduxu
3aBUCHUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHs, MyTH U THEpPEeMEUICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHenHo€e NBMKEHUE. J[BUKEHNE MaTEpUAIIBHONW TOUKH IO OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIK CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEMHAs CKOPOCTb.
[Tepuon u wactora obparmieHus. LleHTpocTpeMHUTEIPHOE YCKOPECHHE.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBIDKCHUE CHAPSIIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILTIOCTPALMS KMHEMATHUUYECKUX XapaKTEPUCTUK
JBHOKCHUS.

[IpeobpazoBanue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenue paBuxkeHus Tena, OpPOIIEHHOTO TOJ YIJIOM K TOPHU30HTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHne HEpaBHOMEPHOTO JBHKEHHUS C LEJIBIO ONPENEICHNU MIHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLICHUS MEXKIY MOYTSIMH, HPOMJACHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIE PAaBHBIE IPOMEXKYTKA BPEMEHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yueHnue nBuxKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Tpunnun otHocuTenpbHOCTH [ anmuiies. [lepBsiii 3akoH HeroToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cuii. Bropoii 3akon HeroToHa 1iist
MaTepuaabHOU TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemMupHoro TtAroteHus. Cuna Tsokectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (Mokosi, CKoJIbxeHus1, kauenus). Cuna tperus. Cyxoe
Tpenue. Cusa TpeHUsl CKOJIbKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpaumieHus. I[liedo cuibl. YcinoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHH4eckrue YCTpOWCTBA M MPAKTHYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliui.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUME CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Y ciioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIinm.



HccnenoBanne yclOBUM PAaBHOBECUS TBEPAOrO Tela, HMEIOLIErT0 OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus é mexanuxe

Nmiynbc MarepuanbHOM TOYKM (Tesa), CHUCTEeMbl MaTEpPHAIbHBIX TOYEK.
NMnynbe cUJIbl M M3MEHEHHWE HMIYJbca Tejla. 3aKOH COXPAHEHUs HMIYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa crtbl. MOIITHOCTH CHITBI.

Kunernueckasi sHeprus marepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[TorennumanbHas SHEpPrusl. ITorenuunanbHas BHEPTUs YIPYro
nedhopMupoBaHHON IPYKUHBL. [loTeHITMaIbHAS YHEPTUSA TeIa BOJINU3U TTOBEPXHOCTH
3emun.

[loTeHUMallbHBIE W HEMOTEHIMAIbHBIE  CHJIBL CBsi3b  paboTHI
HEMOTEHINAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckrue yCTpOMCTBAa U NPAKTHYECKOE NPUMEHEHHUE: BOLOMET, KONED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexos NOTEHIIUATBEHOM YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yuenne aOCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO ABYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOTHI CUJIBI ¢ U3MEHEHHEM MEXaHWYECKOW DHEPruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KTy Ta.

Paznen 3. MoJgeky/sipHast u3nKa 1 TEPMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe naBmwxkenue. Quddys3us. Xapaktep ABUKEHUS U
B3aUMOJICMCTBUSI YaCTHUIl BEIIECTBA. MoJEenyu CTpPOEHHUS Ta30B, XKUJIKOCTEH W
TBEPJBIX TEI U O0BICHEHUE CBOMCTB BEIICCTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonuyectBo BemiectBa. [locTtosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temnepartyp
[enbcus.

Mogenb naeanpHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYISIPHOKUHETUYECKON
TEOpUM WJACATBHOTO Ta3a. AOCONIOTHas TemImeparypa Kak Mepa CpeaHei
KMHETUYECKOW DHEPrMU TEIUIOBOrO ABMKEHHUs yactul] rasza. lllkama temmeparyp



KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MeHnneneeBa-Kianelipona. 3akoH
Janprona. HM3ompoueccel B HACATBHOM Tra3e € MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduyeckoe MpejcTaBiICHUE H30IMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHUE BellecTBa, ¢GoTorpapuu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUI.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita lltepHa.

OnbITHI, JIOKA3bIBAIOIINE CyILIIECTBOBAaHUE MEXKMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUS.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHHUS HJACAIBHOrO Trasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenne Maccel BO3yXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHMU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIY MApaMETPAMU COCTOSIHUS Pa3pPEKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepMmoauHamMuueckass cuUcTeMa. BHYTpEHHsISI SHEpPrusi TEPMOIMHAMHYECKON
CUCTEeMbI U crocoObl €€ n3MeHeHus. KomnuecTBo TermnoTel U padoTta. BHyTpeHHSss
DHEpPrusi  OJHOATOMHOTO  MIEAJBHOTO  raza.  Buugel  Teruionepenauu:
TEIUIONPOBOJHOCTh, KOHBEKIHUS, U3JIyYECHHUE. Y AEIbHAS TEINIOEMKOCTh BEILECTBA.
KosmmuecTBo TemnoThI Ipu Temonepesaye.

[lonatue 006 anmuabatHoM Tiporiecce. IlepBbIil 3aKOH TEPMOAMHAMUKHU.
[IpuMeHeHue MepBOro 3aKOHAa TEPMOAMHAMHUKU K H3omporeccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TennoBble  MamuHbl.  [IpUHUMOBI  JEUCTBUS ~ TEIUIOBBIX  MAIIMH.
[IpeoOpa3oBanusi SHEPruM B TEIUIOBBIX MamuHax. KospduuueHT mnose3Horo
nevictBus TeruioBo MamuHbl. [ukn KapHo um ero kodgUIMEHT MOJE3HOTO
JEUCTBUS. DKOJIOTHUECKUE TPOOIEMBI TEIUIOIHEPTETUKH.

TexHuueckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHnne BHYTpPEHHEH SHEPrHM Teja TMPH COBEPIICHUH pPaOOTHI: BBIIET



npoOKM W3 OYTBUIKK TOJ JCHCTBHEM CXKAaTOTO BO31yXa, HarpeBaHue 3¢dupa B
JAaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneIT 10 aAMa0aTHOMY PACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, IBUTaTelisl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMII0OEMKOCTH.

Tema 3. Aepecammnuvie cocmoanus eeuwyecmea. Pazoevie nepexoonl

[TapooOpa3oBanue u KoHAeHcarus. Vcnapenue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXXHOCTh BO3ayXa. HacklmeHHbI map. YjaenbHash TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe teno. Kpucraminueckue u aMmop@Hbie Tena. AHU3OTPONHS CBONCTB
kpuctaiuioB. JKunkwe kpuctamibl. CoBpeMeHHble Marepuainbl. [liaBienue wu
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miasienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUH TMOJIYYEHUS] COBPEMEHHBIX MAaTEpPHUAJIOB, B
TOM YHCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenuve npy moHWKEHHOM JTaBJIICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUSI KPUCTALUTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

DnekTpu3ainus Tell. INEKTpUIecKui 3aps. JBa Buaa sJeKTpuuecKux 3apsiaoB.
[IpoBOIHMKH,  AMANEKTPUKH W TMOJYNPOBOAHUKU. 3aKOH  COXPAHEHHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil 35IeKTpUYECKHI 3apsil.
Onektpuueckoe mnoje. Hanpsok€HHOCTh  3nekTpuueckoro mojs. [IpuHiuun
CYyHEPIIO3ULIUN DJICKTPUUYECKUX TMOJeh. JIMHUM HanpspKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

Pabota cui anektpocraruueckoro noJjs. [lorennuan. Pa3HoOCTh MOTEHITMATIOB.
[IpOBOIHUKM W JHUBJIEKTPUKU B DJIEKTPOCTATUYECKOM IoJie. Jluanexkrpudeckas
MIPOHULIAEMOCTb.



OnextpoémkocTs. KoHaeHcatop. DIeKTpOEMKOCTh IJIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuyeckue yCTpPOMCTBA M MPAKTHYECKOE MPUMEHEHUE: DIIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTpPOCTATUYECKas 3alluTa, 3a3eMJICHHE DJIEKTpOnprOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuuecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOT0 KOHJEHCATOPa OT ILIOIIA N IUIACTHH,
PacCTOAHMSA MEXIY HUMU U JUIIEKTPUUECKON IIPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEMu.

DNEKTPUYECKOE COIPOTHUBIICHHE. Y AEIBHOE CONPOTUBJICHUE BEIIECTBA.
IlocnenoBarenpHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE TIPOBOIHUKOB.

PaboTa snexTpuyeckoro Toka. 3akoH [[xoynsa-Jlenna. MomHocTh
AIEKTPUYECKOTO TOKA.

DONEeKTpOABMXKYLIasl CHJa U BHYTPEHHEE COIPOTHBIICHHE HMCTOYHUKA TOKa.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

OnexkTpoHHass  MPOBOJMMOCTb  TBEPABIX  METAJIOB.  3aBUCUMOCTh
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

ITomynpOoBOIHUKHY. CobcTBeHHast 51 IIpUMECHAast IIPOBOAUMOCTD
noJynpoBogHUKOB. CBoiicTBa p-N-nepexona. IloaynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B  pacTBOpax H  pacCIUIaBax  AJIEKTPOJIMUTOB.
DIIEKTPOJINTUYECKAS JUCCOUUALINS. DIEKTPOIIU3.

DJIeKTpUUECKHil TOK B razax. CamMOCTOSITENIbHBII M HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [Lna3zma.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MNPUMEHEHHE: aMIepMeTp,
BOJITMETpP, PEOCTAT, HCTOYHMKU TOKA, JJIEKTpOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIA U0,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOIHUKOBBIIN TMO/I, TaJIbBAHUKA.



Llemoncmpayuu

W3mepeHre cUiTbl TOKA U HAMIPSKEHUS.

3aBUCHUMOCTb COIPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIONIA/I TIOTIEPEYHOT0 CEUEHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wu3MepeHue DJIEKTPOABWKYLIEM Ccwibl. KOpoTkoe 3ambIKaHue
raJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOIIUTOB.

W ckpoBoii paspsia M NPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

M3mepeHne 3eKTPOABHKYILIEH CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue anexTposusa.

MexknpeaMeTHble CBA3H

Nzyuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce OCyLIECTBISIETCS €
Y4ETOM COJIEpP>KATENIbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMu MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nouamus, CBSI3aHHBIE C U3YYEHUEM METOJOB HAYYHOIO
NO3HAHMS: SBJIEHUE, HAy4yHBIM (akT, runoresa, (u3NyYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUe CUCTEMbl YPaBHEHUM, TUHEHAs QyHKIUS,
napabona, runepOona, ux rpa@ukd U CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexannueckoe JBHKEHUE B XKUBOW mpupone, Audpdys3us, ocMoc,
TEIJI000MEH >KMBBIX OPraHU3MOB (BUABI TEIUIONEPEAAUU, TEIIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAsl MAcCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, KUIKOCTEN U ra3oB.,
AIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  BJEKTPOJIUTHYECKAs  JAUCCOLMALHA,
rajibBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE NBMKEHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpPEHUsT B TEXHUKE, MOAIIMITHUKK, HCIOJb30BAaHUE 3aKOHA COXPaHEHHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYyrue), JIBUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOuHa, ObITOBOM XOJOAUIBHUK, KOHAUIIMOHEP, TEXHOJOTHH
IOJIyYEHUs] COBPEMEHHBIX MATE€pUajgoB, B TOM YHCIE HAHOMATEpUaJOB, W



HAHOTEXHOJIOTHH, JJIEKTPOCTaTUYECKas 3allliTa, 3a3eMJICHHE SJIEKTPONPHOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHbBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pasnen 4. dinekTpoguHaMuka

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[TocTossHHBIE MarHuThHI. B3anMoaeicTBue NOCTOSHHBIX MarHuToB. MarHuTHoe
noje. Bektop MarHuTHOM UHAYKUUM. [IpUHITUIT CyNIEpIIO3UIIMHA MAarHUTHBIX MOJICH.
JIluauun MarHuTHOM WHAYKUMHM. KapTuHa JWMHMNA MAarHUTHONW HWHAYKLUWHU TIOJIs
MOCTOSIHHBIX MarHUTOB.

MarautHOoe T1OJIe NOpOBOAHMKA C TOKOM. KapThHa JWMHHM WHIYKUWAH
MAarHWTHOTO TOJIS JUIMHHOIO MPSIMOTO IPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJIHMKA, KaTYIIKUA ¢ TOKOM. OnbIT Ipcrena. BzanmoaelcTBue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb ¥ HaITPaBJICHUE.

Cuna JlopeHua, €€ MOayJib U HalpaBieHUe. J|Br>KeHNE 3apsiKEHHON YaCTUIIbI B
OJIHOPOJHOM MarHuTHoM mosie. Pabora cuibl JlopeHiia.

SIBneHne DIEKTPOMAarHUTHOM WHAYKIUH. [IOTOK BEKTOpa MarHUTHOM
MHAYKIAHW. OJNEKTPOJABUKYIIAs CWJIA WHIAYKIUMHA. 3aKOH 3JEKTPOMArHUTHOM
nHaykuuu @apanes.

BuxpeBoe »snekTpuueckoe mose. ODIESKTPOABWKYIIAS CUla HWHIYKIMA B
MMPOBOJAHUKE, IBMKYIIIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh.  SIBJ€HME CaMOMHIYKUMH. OJJEKTPOABMXKYyIIAs Cuia
CaMOMHAYKIIHH.

DHeprusi MArHUTHOTO MOJISI KaTYIIKHA C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuuecknue YyCTPOMCTBA H MPAKTUYECKOE TMPUMEHEHHE: ITOCTOSTHHBIE
MArHUThl, D3JICKTPOMATrHUTHI, SJICKTPOABUIATENb, YCKOPUTEINA >SJIEMEHTAPHBIX
YaCcTUll, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MArHUTHBIM TTOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonencTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeH1ia Ha MOHBI JJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHIYKIMH.



[IpaBuiio Jlenna.

3aBUCUMOCTD JIEKTPOIBIKYIIEH CHJIBI MHAYKIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKa.

SBneHue caMOMHIYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomsi

M3yyeHne MarHuTHOTO IMOJISl KaTYIIKH C TOKOM.

HccnenoBaHue 1eHCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBaHue sIBIEHUS 2JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nea 5. KoJsie0anus m BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

KonebGarenbnas  cuctema.  CBOOOAHBIE  MEXaHMYECKHE  KOJICOAHMS.
["apmonnyeckue konedanus. Ilepuon, vacrora, ammiutyaa U (asa KoiaeOaHHIA.
[IpyvHHBIN MaATHUK. MaTeMaTUYEeCKU MAsTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanuii. [IpeBpareHre sHepruu Npyu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIC SJEKTPOMATHUTHBIE KOJICOAHUS B
UJCaJTbHOM KOJIEOATEIbHOM KOHTYpE. AHQJIOTUS MEXAYy MEXaHWYEeCKUMU U
AJIIEKTPOMAarHUTHBIMU KosieOanusamu. Popmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBnenue o 3aryxaronux kosieOaHusx. BeIHYXIeHHbIE MEXaHUUYECKUE
KojeOanus. Pezonanc. BeIHYK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennpli TOK. CHHYCOMTANBHBIA NIEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIUTYAHOE M JICWCTBYIOLEE 3HAYEHUE CHUJIbI TOKA H
HaIpsHKEHUS.

Tpanchopmarop. I[lpousBoscTBo, nepenadya U MOTPEOJICHUE AICKTPUUSCKOM
DHEPrur. DKOJIOTMYECKUE PUCKU MPU MPOU3BOACTBE 3eKTposHepruu. KynbpTypa
WCIIOJIb30BaHUs AJICKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHn4eckrue YCTpOWCTBA M MPAKTUYECKOE ITPUMEHEHHE: JIIEKTPUUECKHUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, IMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnmapaMeTpoB KoJjie0aTeIbHOM CHUCTEMbl (MPYXUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).

Habmonenue 3aTyxarommx KoieoaHmii.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOaHUH.

HaOmronenue pezonanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIbI TOKA W HAIIPSIKEHUS OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mOCIENOBAaTEILHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOJIa MaJbIX KOJIeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U MAacChl Ipy3a.

HccnenoBanre NepeMEHHOIO TOKa B LIETIH U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmpoMazHUMHbLE 6OTIHbL

MexaHnudeckue BOJHBI, YycloBUs pacnpoctpaHeHus. [lepuon. CkopocTh
pacmpocTpaHeHuss M JJuMHa BOJHBI. [lomepeuHble W MPOJOJIbHBIE BOJIHBI.
HNuTepdepentus u qudpakius MEXaHUIECKIX BOJIH.

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

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUSI U3IIYYEHHUS SJEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentamus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBolicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEJIOMIICHUE, MOJsSpU3alus, AUPpaKius,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[[Ixana »neKTpOMArHUTHBIX BOJIH. [IprMeHEHUE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paOCBSI3U U TeIeBUACHUS. Pagnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBasi JIMArHOCTHKA B TEXHHKE WU MEAUIMHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobuomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune uatepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaOmronenue CBsI3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIATYIOU H
YacTOTOM KOJeOaHUIA.

HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHue,
pesioMJICHUE, MOJspu3alus, udpaKius, uHTephepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMoiiMHEWHOE pacnpOCTpPAaHEHHWE CBETA B
oxgHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkenne cBeta. 3aKOHBI OTpakeHUsi cBera. [locTpoeHune m3oOpakeHU B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHbI MPEIOMIICHUS CBETa. AOCOIIOTHBINM MOKa3aTeb
npenomienus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHbli yroa IOJHOTO
BHYTPEHHETO OTPAKCHHSI.



Hucnepcus ceeta. CroxxHblil coctaB Oenoro cBera. LIBer.

Cobwuparornirie U paccenBaronue TuH3bl. ToHKas auH3a. DOKYCHOE PacCTOSIHUE
U ONTHYECKas cujia TOHKOW JuH3bl. [locTpoeHune nzo0pakeHuid B cOOUparomux 1
paccenBaromux JuH3ax. GopMyna TOHKOHN JTUH3BL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas onrtuka. WMuaTepdepenuns cBera. KorepeHTHblE HCTOYHUKH.
Y cnoBus HaOMIOACHUS MAKCUMYMOB 1 MUHIMYMOB B HHTEP()EpEHIIMOHHON KapTHHE
OT JIBYX CUH(a3HbIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpakumoHHass peméTka. YClIoBHE HaOMIOACHUS
[JIaBHBIX ~MaKCMMYMOB TIpM  TaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE NPHUMEHEHHE: OYKH, JyIa,
doToamnmapar, MNPOCKIMOHHBIM amnmapaTr, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TU(PpaKIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE pACOpPOCTPAHEHHUE, OTPAKEHHE U MPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopHkl.

[TomHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanue CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

Habmronenune natepdepeHnm cBera.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOIIBIO MPU3MBL.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3Mepenue nokaszarens NpesioMIICHUS CTEKJIA.

HccnenoBanrie CBONCTB U300paKEHUI B JTUH3aX.

HaGmronenne nucnepcuu cBera.

Pa3znen 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuLIBI MPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaTel crieruanbHOM
TEOPUH OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpAIICHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl C SHEPTUEN U UMITYJIBCOM PEJSITUBUCTCKON YACTHUIIBl. DHEPTHUS



ITIOKOAI.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®otonbl. Popmyna [1nanka cBsi3u sHEpruu POTOHA C €r0 YACTOTOU. DHEPTHUS U
HUMITYJIBC (DOTOHA.

OtkpeiTre u uccnegopanue poroadpdexra. Onwitel A. I'. CToseroBa. 3aKOHBI
dotorpdexra. Ypapuenue OinHmreriHa mnsa dotoddpdexra. «KpacHas rpanunar»
dboTorpdexra.

JlaBrenne cBeta. OnbiThl I1. H. JIeOenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA W TNPAKTUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroguop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmnbiTel Pesepdopna mo paccessHuio a -4acTHIL.
[Inanerapuas Mopmenbs aroma. lloctynarel bopa. M3inydeHune W MOIMIOLIEHHE
(GOTOHOB TpM TEpexoje aToMa C OJHOTO YPOBHS SHEPruM Ha Jpyroil. Bumbl
criekTpoB. CIEeKTp YpOBHEM SHEPrUr aToMa BOJIOPO/IA.

BosHoBeIie cBoiicTBa yactull. Bonnsl ae bpoitns. KopnyckynsipHo-BOJIHOBOM
JTyaJn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

Hab6nronenue nmuHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JOKAa3bIBAIOIINE CIOXHOCTh CTpoeHus sjapa. OTKphITHE
panuoakTuBHOCTU. OnbITEI Pe3epdopaa mo onpeneneHnio cocraBa paJiMOaKTUBHOTO

m3nydenusi.  CpoiictBa  anmbda-, Oerta-, Tramma-usnydeHus.  BrusHue
PaIMOAaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.



OTkpbiTHE TIpOTOHAa U HeWTpoHa. Hykionnas monens siapa ['eitzenOepra-
NBanenko. 3apsa sapa. MaccoBoe uncio sapa. M30Tormel.

Anbda-pacnan. ONEKTPOHHBIM M NO3UTPOHHBIM Oera-pacman. ['amma-
U3JIy4deHHE. 3aKOH PAJIMOAKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siape. Saepubie cuibl. JledekT Macco sapa.

Snepnsble peakuuu. [lenenue u cuHTE3 AI€EP.

Anepueiii peaktop. Tepmosinepubiii cuHTe3. [IpoOaeMbl W TEPCHIEKTUBBI
SAJIEPHOU DHEPTETUKHU. DKOJOTUYECKHUE ACIIEKTHI IEPHOU SHEPTETHUKHU.

OneMeHTapHble YacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HAOJIFOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHILI.

dynaamMeHTanbHbIe B3auMOeHCTBH. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.

TexHuyeckue yCcTpoMCTBAa U IPAKTUUECKOE NPUMEHEHHUE: NO3UMETP, Kamepa
BunscoHa, saepHsblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM QoTOrpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUU U ACTPOPUIMKH

Otanbl pa3BUTHA acCTpOHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3BEé3gHoro Heba. CosBe3mus, sSpKue 3BE3ABI, IUIAHETHI, UX BHJIUMOE
JIBUKEHHE.

CosiHeyHast cucrema.

Connne. ComHeunasi akTUBHOCTb. Mcrtounuk sHepruum CoJsiHIIA W 3BE3L.
3BE3/IbI, UX OCHOBHBIC XaPAKTEPUCTUKHU. [[Harpamma «CHeKTpalbHBIA KJacc -
CBETUMOCTB». 3BE31IbI TJIABHOW IIOCJIEAOBATEIBHOCTH. 3aBUCUMOCTb «Macca -
CBETUMOCTBY» 11 3BE3]] TJIABHOW IOCIEIOBATEILHOCTH. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIEC MPEACTABICHUS O MPOUCXOXKACHUU U ABoJrounu CojHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii IlyTe - Hama ['anaktuka. Ilomoxxenne u aBuwxkenue CoJHila B
[Nanmaktuke. Tunel ramaktuk. Paguoramaktuku v kBa3zapbl. YEpHbIE NBIPHI B AApax
rajaKTHK.

Bcenennas. Pacmupenune Beenennoit. 3akon Xab67a. Paz0eranue ramakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYeHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Hab6nronenus: HEBOOPYKEHHBIM TJ1a30M C HMCMIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN ISl OTIPECIICHNsI TIOJIOKEHHSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO



JIaTy: OCHOBHBIE co3Be3/1usl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o01maronee NOBTOPEHUE

Ponb ¢u3uMku u acTpOHOMHM B 3KOHOMHUYECKOW, TEXHOJIOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesaTeIbHOCTH YeI0BeKa, POib U MECTO (PU3UKH U
ACTPOHOMHUH B COBPEMEHHOM HAayYyHOW KapTHHE MUPA, POJIb PUINUECKON TEOPHH B
dbopMUpOBaHUY MPEACTaBICHUHN 0 (HU3MUECKON KapTUHE MUPA, MECTO (PU3HUECKOMH
KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX E€CTECTBEHHO-HAyUYHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢uszuku 6a3oBoro ypoBHs B 11 Kiacce ocymiecTBisieTcs ¢
Y4ETOM COJEPIKATEIBHBIX MEXIPEIMETHBIX CBSA3€M € KypcaMH MaTEMaTUKH,
OMOJIOTMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnuvle noHsamus, CBA3aHHBIE C H3yYEHUEM METOJOB HAYYHOI'O
NO3HAHUA: SIBJICHUWE, HAy4YHBIM (DaKkT, rumnoresa, (pU3MyecKas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuieHUE CUCTEMBI YPABHEHUIN, TPUTOHOMETPUUECKUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl M HX MPOEKLIMU Ha OCU KOOPJMHAT, CJIOXKEHUE BEKTOPOB,
IPOU3BOJIHBIE 3JIEMEHTAPHBIX (YHKUUW, NPU3HAKU TOA00MS TpPEYTrOJIbHUKOB,
OmpeiesICHUE TIOMIAIU TIIOCKUX (Uryp u oobéma Tell.

buonocus: »snexTpuuyeckue SBIEHUS B KUBOM Ipupoze, KojedareabHbIE
JIBUKCHHS B KHUBOM MPUPOJE, ONITUYECKUE SIBIICHUS B )KUBOM NPUPOJIE, NEHUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAIUINYECKAsT CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

l'eocpagpua: MarHUTHBIE MOJIIOCA 3€MIIH, 3aJ1€KU MAarHUTHBIX pyn,
(doTochEMKa 3eMHOM MOBEPXHOCTHU, IPECKA3AHNUE 3EMIICTPSICEHUH.

Texnonoeusa: JNVHUAA DIEKTPONEpPENAd, TEHEPATOP NEPEMEHHOrO TOKa,
ANEKTPOJBUTATENb, WHIAYKIMOHHAS I€Yb, pajap, pPaJuoONpUEMHUK, TEJIEBU30D,
anTteHHa, tenedon, CBU-meub, NMPOCKIMOHHBIM ammapaT, BOJIOKOHHAs ONTHKA,
coJiHeYHas barapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «@Pu3nMka» Ha YPOBHE CPEIHETO OOIIEro
oOpasoBanusi (0a30BbIN YPOBEHB) JOHKHO 00ECIICUNTh JOCTIKECHUE CIIETYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3yIbTaThl OCBOCHUS yU4eOHOTO IpenaMeTa «DU3nKay JOJKHBI
OTpaxaThb TOTOBHOCTh W CIOCOOHOCTh OOYYalONmUXCS PYKOBOACTBOBATHCS
c(OpMHUPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllUM, TIO3UTUBHBIX  BHYTPEHHUX  YOEXKJICHMH, COOTBETCTBYIOIIHMX
TPAJAWIIMOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIIecTBa, PAaCIIMPEHUE >KU3HECHHOTO
OTIBITAa M OMBITA JEATEIHPHOCTH B IPOIIECCE pPEeaM3aIlliid OCHOBHBIX HaIlpaBICHUI
BOCITUTATEILHOU IEATETLHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIIMTAHUSI:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMU 00yJaronerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIECTRA;

MPUHATHE  TPAJWIMOHHBIX  OOIIEYEIOBEUECKHX T'YMAaHHUCTHUYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIHHOCTh B HMHTEpEcax IPaKIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHHUE B3aUMOJICHCTBOBATh C COIIMAIBHBIMA HHCTUTYTaMU B COOTBETCTBUH C
X QYHKIIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) MATPHOTHYECKOr0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTPUOTHU3MA;

IIEHHOCTHOE OTHOIICHUE K TOCYAapCTBCHHBIM CHMBOJIAM, JOCTHIKEHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIUTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHWBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIC B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIErO;

4) 3CcTeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOYAs AICTETUKY HAYIHOT'O TBOPYECTBA,
MpUCYIIEro (Pu3nYecKoit HayKe;



5) TPyaoBOro BOCHIMTAHHS:

MHTEPEC K pa3IUYHbIM cdepaM MpodeccuoHANbHON NeATeIbHOCTH, B TOM
YHCIIC CBA3AHHBIM C (PU3UKON U TEXHUKOH, yMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyayuiei npodeccun U pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 001acTu
(U3MKHN Ha TPOTSKEHUH BCEU KU3HU;

6) 7K0JOrHYecKOro BOCIIUTAHUS:

Cc()OPMUPOBAHHOCTh JKOJOTUYECKOW KYyJIbTYpbl, OCO3HAaHUE TJI00ATBHOIO
XapakTepa 3KOJOTHYECKHUX IpobiieM;

IUTAHUPOBAHUE U OCYIIECTBICHUE ACUCTBUI B OKPYXKAIOLIEH Cpesie HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacIMpeHne OIbITa ACATEIBHOCTH DSKOJIOTMYECKOW HAINPABICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) TEeHHOCTH HAYYHOTO MO3HAHMS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHHME IIEHHOCTH HAy4YHOW JESITENbHOCTH, TOTOBHOCTH B IpPOLIECCE
U3y4eHus (PU3UKHU OCYLIECTBIISITh IPOCKTHYIO U UCCIIEOBATEIBCKYIO I€ATEIbHOCTD
VWHIVBUAYAIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble 1ornueckue aeicTBMs:
caMoCTOsITeNIbHO  (OpPMYJIUPOBATH U aAKTyaJlM3UPOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeNeNATh UEIU JEATEIbHOCTH, 33JaBaThb NapaMETpbl U KPUTEPUH UX
JIOCTUKEHUS,
BBISIBJISIT  3aKOHOMEPHOCTH M NPOTUBOPEUUS] B  paccMaTpUBAEMbBIX
(bU3HUECKUX SBJICHUSIX;
pa3zpabaThiBaTh IUIAH PEIICHUS MPOOJEMbI C YYETOM aHalM3a WMEIOIIUXCS
MaTepUaIIbHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJITATOB
1eJISIM, OIIEHUBATh PUCKH TOCIICICTBUI AESTEILHOCTH;
KOOPJIMHUPOBATH U BHITIOJIHATH pa0OTY B YCIOBHUSX PEabHOTO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble uccienoBare/ibCKue 1eiCTBUA:
BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KJIFOYEBBIMU MOHATHSIMU W METOJAMHU
duznyecKoil HayKu;



BJIJICTh HABBIKAMU YUEOHO-UCCIIEI0BATEIHLCKON U MMPOSKTHOM NEATETLHOCTH B
obnacTu (U3MUKHU, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K CaMOCTOSTEIHLHOMY IOUCKY
METOJIOB pEIICHUs 3a1ad (PU3UYECKOTO COACPKaHUS, TMPUMEHEHHIO Pa3InYHBIX
METOJIOB MO3HAHUS,

BJIAJIETh BHJAAMHU JCATEIBHOCTH 110 TIOJIYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETANHA, TPEOoOpa30OBaHUIO M TPUMEHEHHUIO B Pa3IUYHBIX YyYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YICOHBIX MPOCKTOB B 00J1aCTH (DHU3UKU;

BBISIBJISITh  TIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHS, HAXOUTh apTyMEHTHI JJIsI I0Ka3aTeIbCTBa CBOMX
YTBEPXKIACHUMN, 3a/1aBaTh MMapaMeTPbl U KPUTCPUU PEIICHUS,

aHAIM3UPOBAaTh TOJYYCHHBIE B XOJE PCIICHUS 3aJadd  PE3yJIbTaThl,
KPUTHYECKHA OIEHWBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATh N3MECHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3a7ayd B 0OOpa3oBaTEILHOMN
TESATETLHOCTH, B TOM YHCIIC TIPH H3yYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPHUOOPETEHHBINA OIIBIT;

YMETh TIEPCHOCHUTHh 3HAHUSA TO (HU3UKE B TMPAKTHYECKYIO 00JIacTh
KHU3HEICSITSILHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, PEJIaraTh OpUTrHHAIBHBIC TTIOAXOBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nndopmanueii:

BJIaJIETh HABBIKAMH TOJIyYCHHUS HHGPOPMAIUU (PU3HUECKOTO COACpKAHUS M3
HUCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh TOWCK, aHaJIH3,
CHUCTEMATH3AIMI0 M WHTEPIPETANHi0 WHGOPMAMKM Pa3IuIHBIX BUIAOB U (HOpM
MIPEICTABIICHHS;

OIICHUBATh JOCTOBEPHOCTHh HH(OPMAIINH;

UCIIOIb30BaTh  CpeAcTBAa  MH(MDOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUHA B PENICHUU KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHU3aIMOHHBIX
3a/1a4 ¢ coOJII0ICHUEM TPEOOBaHUN YPTOHOMUKH, TEXHUKU O€30MTaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, TPABOBBIX M ATHYECKUX HOPM, HOPM HWH(POpPMAIMOHHOU
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOIO COJCPKAHWS B Pa3IMUHBIX (GopMmaTax C
y4éTOM Ha3zHaYeHUs MHPOPMAIMH U IEJICBOW ayAMTOPUH, BEIOUPAs ONTUMAILHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIH3aIiH.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE y4eOHbIE JeHCTBUSA:
OCYUIECTBJIATH OOLIEHUE Ha YpOoKaX (PU3UKU U BO BHE-YPOUHOH JI€SITEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKA  KOH(MJIUKTHBIX CHUTyallud MW  CMsI4ath
KOH(JIUKTHI;



Pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOIH30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W HWCIIOIBH30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIWBUIYaIbHON
paboTHI;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX IEHCTBHH C y4E€TOM O0OIIUX
WHTEPECOB M BO3MOYKHOCTEH KaKIOTO WieHA KOJUICKTUBA;

MPUHUMATh  II€JTM  COBMECTHOW  NIEATEIbHOCTH, OPTaHW30BbIBATH U
KOOPAWHHUPOBATh JEUCTBUSA MO €€ MOCTIKEHHIO: COCTAaBISITh IUIAH JCHCTBHIA,
pacrlpeneNniaTh poid C Yy46TOM MHEHHHA YYaCTHHKOB, OOCYXKIATh pE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBAThH KaueCTBO CBOETO BKJIAJIa U KXKJOTO YJYaCTHUKA KOMAaH/IBI B OOIITHI
PE3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OILIEHUBATh HJAEH C TO3UIMKA HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIIECTBJIATh TIO3UTUBHOE CTPATETHYCCKOE TOBEICHUE B Pa3TUIHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHNE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYILECTBIIATh MMO3HABATENIbHYIO AESATENBHOCTh B OOJACTH
GU3NKK U aCTPOHOMHH, BBISIBISATH MPOOJEMBbI, CTaBUTh W (POPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTAaBIISATh IUIAH PEIICHUS PACUETHBIX M KaueCTBEHHBIX
3a/1a4, MJIaH BBINOJHEHUS MPAKTUYECKON pabOThl C yUETOM MMEIOIIMUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYaLIHsIM;

pactIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUIM;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATH IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (OPMUPOBAHUIO M TMPOSBICHUIO JPYIUIMA B 00JaCTH
(U3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINH YPOBEHb.
CaMOKOHTPOJIb, SMOIIMOHAJIbHbBI HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYAallMsIM, BHOCUTb KOPPEKTHBBHI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIIQJICTh  HABBIKAMU  TO3HABATENBHON  peiiekcMM  Kak  OCO3HAHUsA
COBEpILIAEMbIX JIEUCTBUII U MBICIUTEIbHBIX MPOIECCOB, HMX pe3yJbTaTOB U
OCHOBAaHHUI;

UCIIOJIb30BaTh MPUEMBI PeQIIEKCUU ISl OLUEHKH CUTYallMH, BbIOOpa BEPHOTO
peLIeHus;



YMETh OIICHUBATh PUCKA M CBOEBPEMEHHO MNPUHUMATh PEIICHUS 10 UX
CHUKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JPYTHX IPU aHAIW3€ pPE3yJbTaToOB
TEeSTEIIbHOCTH;

IPUHAMATH CeOsl, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI W apryMEHTHl APYTHX TMPH aHAIHW3e pPe3yJbTaToOB
NEeSTETbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKH.

B mporiecce 10CTHXEHUS TUIHOCTHBIX PE3YJIBTATOB OCBOSHUS TIPOTPAMMBI T10
dbu3uke I ypoOBHS cpeaHero oOmero oOpa3oBaHUA Y  OOydarouIuxcs
COBEpIICHCTBYETCS HMOIIMOHANIBHBIH UHTEIJICKT, TIPEAOIar Ao A
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHAIIBHOE
COCTOSIHME, BUJICTh HAIPaBJICHUS Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHOU Chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIOMIETO CAaMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
AMOITMOHAILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIUH, BKIIIOYAIOMICH CTpPEMIIEHUE K JOCTHKECHUIO LEIH U
yCcrHexy, ONTHUMH3M, WHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATH HMCXOIS M3 CBOHUX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOIIEH CTIIOCOOHOCTh MOHMMATh AMOIIMOHAIBLHOE COCTOSTHUE
JIPYTUX, YYUTHIBaTH €ro TIPU OCYIIECTBIEHWU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKIIFOYAIOIITUX CTIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

NPEAMETHBIE PE3YJIBTATDHI

K koniry oOyudenus B 10 kiacce npeMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPaX PoOJib U MeCTO (PU3UKKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU WU
TE€XHOJIOTUH, B PAKTUYECKON IE€SATEIBHOCTH JIOJIEH;

VYUTHIBATh TPAHUIIBI TPUMEHECHHS] W3YYEHHBIX (U3MUECKUX MOJICIICH:
MaTepuaibHas TOYKa, MHEPIHAJIbHAS CUCTeMa OTcuéra, abCOIIOTHO TBEPIOE TETIO,
UJICAIBHBIN a3, MOJIEJIM CTPOEHUS Ta30B, KUJIKOCTEN U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUHN 3apsii PU pelieHnH (PU3NUECKUX 3a]1ay;

pacno3HaBath (U3HUECKHUE SBJICHUS (MPOIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOAMHAMUKU:  PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIUHENHOE
JBIDKEHUE, CBOOOJHOE TMAJCHHWE TEN, ABWKCHHE 110 OKPYKXHOCTH, HWHEPIIHS,
B3auMojieiicTBre Te, Tudy3us, OpOyHOBCKOE BIKCHHE, CTPOCHHE KUIKOCTEH 1
TBEPIBIX TEJ, U3MEHEHUE 00bEMaA TeJ NMpPU HArpeBaHUM (OXJIAXKEHUHU), TEIJIOBOE
paBHOBecUE, HCIApEHUE, KOHJEHCAIlUs, IJIaBJICHUE, KPUCTAUIM3AlMs, KUIICHHE,
BJI&KHOCTh BO3/1yXa, MOBBIIICHUE JAaBJICHUA T'a3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyJi€, CBS3b MEXy ITapaMeTpaMK COCTOSTHUSI Ta3a B U30IPOIIECCaX, dIEKTPU3ALUS
TEJ, B3aUMOJICICTBUE 3aPs/I0B;

OMKCHIBATH MEXAHUYECKOE JBUXKEHHE, MCIOIb3Yysl (U3MUECKUE BEIUYUHBI:
KOOpJIMHATA, MYyTh, IEpEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIa,
UMIYJbC TeJla, KUHETHUYECKasi YHEPTUsi, MOTEHIMAIbHAS SHEPIusi, MEXaHUUecKas
paboTa, MexaHWYecKass MOIIHOCTb, MPHU ONHCAHWUU TPABWIHHO TPAKTOBATH
(bu3MUEeCKUil CMBICI HUCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUYCHHUS U €IUHMUIIBI,
HaXOJUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMU
BEJIMYUHAMU;

OTNUCBHIBATh M3YYEHHBIE TEIJIOBbIE CBOMCTBA TEI U TEIUJIOBBIC SIBIICHUS,
UCTIONB3YysS (u3nueckue BEIWYUHBL: JaBJICHUE Tas3a, TeMmIleparypa, CpeaHss
KHMHETUYECKAsi YHEPTUsl XaO0TUUYECKOTO ABUIKEHUSI MOJIEKYJI, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI 3HEprusi, padoTa rasa,
KO3(QGUIIMEHT TO0JIE3HOTO JEWCTBUS TEIUIOBOTO JIBUTATENsl; MpPU OMUCAHUU
MPaBWJIBHO TPAKTOBaTh (PUBMUECKUA CMBICI HCMOJIB3YEMbIX BEJIMYMH, HX
0003HaUeHUA U E€IUHULBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(GU3HUECKYI0 BEJIMUUHY C IPYTUMHU BEIMYUHAM;

ONUCHIBATh U3YUYEHHBIE DJIEKTPUUECKHE CBOKMCTBA BEUIECTBA U JIEKTPUUECKUE
siBJICHUS (IIPOIIECCHI), UCTIOJB3YsI (PM3UYECKUE BEITUUYUHBI: DJICKTPUUECKUMN 3apsi,
AJIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTh TOJIsSI, TOTEHIMAJ, Pa3HOCTh MOTEHIINAJIOB;
Ipy  OMHCAHUM TIPABUIIBHO TPAKTOBaTh (DUIMYECKUNA CMBICT HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAYCHHUS W EIUHUIILI, YKa3biBaTb (POPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIUYMHY C IPYTUMU BEJIMUNHAMU;

aHaJM3UPOBaTh (PU3MUECKUE MPOLECCHl U SIBIICHUSI, UCIONb3Yys (DU3NUYECKUe
3aKOHBI ¥ MPUHIUIBL: 3aK0H BceMupHoro Tarotenus, |, |1 u Il 3akonst HeroToHa,
3aKOH COXpPAaHEHHUSI MEXAaHWYECKOW SHEpPruu, 3aKOH COXpaHEHUs HMIYJIbCa,
MPUHLNN CYNEPHO3ULIMM CUJI, MPUHIUI PABHONPABUS HHEPIUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJISIPHO-KHHETUUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEJIHEW KUHETUYECKOW SHEPTHUU TEIJIOBOTO JIBUKEHHUS MOJICKYII C
aOCOIOTHON TeMIepaTypoi, MEPBbI 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHCHUS
AIEKTPUYECKOTO 3apsiia, 3akoH KynoHa, Mpu 3TOM pas3iinyarh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MAaTEeMaTHYECKOE BBIPAKCHUE W YCIOBUS (TPAHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSICHATH OCHOBHBIE TPUHITUIIBI ACHCTBUSI MAIlIH, MPUOOPOB Y TEXHUUECKUX



YCTPOMCTB; pa3nnuyarh yCIOBUS MX 0€30MacHOr0 KCIOJIb30BAHUS B MOBCEAHEBHON
KHU3HU;

BBITIOJHATh OSKCIIEPUMEHTHI 10 HCCICIOBAHUI0 (U3NYECKUX SBICHUN U
IIPOLIECCOB C MKCMOJb30BAHMEM TNPSIMBIX W KOCBEHHBIX H3MEPEHHM, MpU 3TOM
dbopmynupoBath mIpodaeMy/3aaady U TUIIOTE3y YUeOHOr0 IKCIIEpUMEHTA, COOMPATh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHUs, TPOBOAUTH ONBIT U (POPMYITHUPOBATH
BBIBO/IbI;

OCYUIIECTBJISATh NPSIMbIE U KOCBEHHBIE M3MEPEHUSI PU3NYECKUX BEITUYUH, MPU
ATOM BBIOMpATh ONTUMAJIBHBIM CIOCOO M3MEPEHUsT U MCIOJIb30BATh H3BECTHHIC
METO/IbI OLICHKU MOTPEIIHOCTEN U3MEPEHU;

HCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3UYECKUMH  BEIMYMHAMH  C
WCIIOJIb30BaHUEM TPAMBIX H3MEpPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(uKCcHpOBaTh PE3yJIbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIIMYUH B BUJE
TabJIUI ¥ TPaQUKOB, €aTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEIOBAHMS;

cobroaaTh npaBuia 0€30MacHOr0 TPyAa MPU MPOBEJACHUU UCCICTOBAHUM B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEAOBATEIBCKOM M MPOEKTHOM
AESTEIbHOCTH C HMCTOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPONCTB U JabOpaToOpHOTO
000py10BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3MUECKOH MOJIeNblo,
UCTIONB3YS (PU3UYECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAIM3a YCJIOBUSA 3a7a4u
BBIOMPATh (PU3HUECKYIO MOJIEIb, BBIACIATh (PU3UUECKUE BEIMYUHBI U (HOPMYJIBI,
HEOOXOAUMBbIE JJisi €€ pelleHUs, MPOBOJUTh Pacu€Thl U OLIEHUBATh PEaIbHOCTh
MOJy4YE€HHOTO 3HaueHUs! (PU3NUYECKOI BEIMUUHBI;

pelIaTh KaYeCTBEHHbIE 33JJaul: BHICTpPAUBATh JJOTUYECKH HEMPOTUBOPECUUBYIO
[ENOYKY PACCYXKICHHM C OMOpOil Ha M3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBJICHUS;

UCIIOJIb30BaTh MIPH PELLIEHUH YUE€OHBIX 3a]1a4 COBPEMEHHbIE HH(POPMAI[MOHHBIE
TEXHOJIOTMM 71l TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALIMA U MPEICTABICHUS
y4eOHOM W Hay4YHO-NONYJSIpHOM MHGOpMAaIMK, TMOJYYeHHOW W3 pPa3IMYHbIX
HMCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyt0 HHPOPMAITHIO;

MPUBOIUTH MIPUMEPHI BKJIA1a POCCHICKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKH, 0ObICHEHHUE MPOLIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTHUM;

UCTIOJb30BaTh TEOPETUUECKUE 3HAHUS TT0 (PU3UKE B TOBCETHEBHOM JKU3HH TSI
oOecrieueHuss 0€30MACHOCTU MpHU OOpalleHuu ¢ NpubopaMu M TEXHUYECKUMU
yCTpOMCTBaMH, AJIi COXPAHEHUS 3/10pOBbs M COOJIOACHHSI HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpEIE;

paboTaTh B TpyMNIe C BBHIIOJHEHHEM pa3IUYHbIX COLHUAIBHBIX pOJIEH,
IUTAHUPOBAaTh pabOTy TPYIIbI, PalMOHAIBLHO pAaCIpenemsaTh OOS3aHHOCTH U
TUTAaHUPOBATh AESITEILHOCTh B HECTAHIAPTHBIX CHUTYAIHMsX, aJIEKBATHO OIEHUBATH



BKJIQJT KQKJIOTO U3 YIACTHUKOB TPYMIIBHI B PEIICHUE pACCMAaTPUBAEMOMN TTPOOIEMBI.

K xonmy oOyuenns B 11 kJacce mpeIMeTHBIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MecTO (U3UKH B (HOPMUPOBAHHUH
COBPEMCHHOM HAay4YHOW KapTUHBI MHpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUHA, B MPAKTUYECKOW IEITEIBHOCTH JIOJEH, LIEJIOCTHOCTh U €IUHCTBO
du3znYeCcKOi KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHs] M3YYCHHBIX (PU3HMYECKUX MOJCICH:
TOYCUHBIA AJISKTPUUCCKUN 3apsij, Jyd CBETa, TOUCUHBI UCTOYHUK CBETA, si/iepHas
MOJICJIb aTOMa, HYKJIOHHas MOJEIbh aTOMHOTO sapa NpH pelieHHH (HU3UYECKHUX
3ajad;

pacrio3HaBath (U3MYECKUE SABJICHUS (MPOLECCh) U OOBACHITH UX HAa OCHOBE
3aKOHOB JJICKTPOAMHAMHUKN U KBAHTOBOM (PU3HMKH: dJIEKTpUUECKas MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JCHCTBUS TOKAa, B3aWMOJICHCTBUE
MarHuTOB, DJJICKTPOMArHWTHAs WHIYKIUSA, JCWCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBFDKYIIHICS 3apsij, JJICKTPOMarHUTHBIC KOJcOaHWS W
BOJIHBI, TPSMOJMHEHHOE pACIPOCTPAHCHHWE CBETa, OTPAKCHUE, IMPEIOMIICHUE,
uHtepdepeHnusa, audpakius ¢ MOOJApU3alds CBeTa, JUCIEPCHUS  CBeTa,
dboToanekTpuaeckuit 3bdext (Ppororddekr), cBeToBOE NaBlIeHHE, BOSHUKHOBCHUE
JUHEHYATOr0 CIEKTpa aTroMa BOJOPOJA, €CTECTBEHHAs H HMCKYCCTBECHHAS
PaIMOaKTUBHOCTD;

OTIMCBHIBATh M3YyYCHHBIC CBOMCTBA BeIIECTBA (JICKTPUUYCCKHE, MarHUTHBHIC,
ONTHYECKHE,  JJCKTPUYECKYI0  MPOBOAMUMOCTh  PA3IUYHBIX  Cpel) |
AJICKTPOMArHuTHBIC SIBJICHUS (IIPOIIECCHI), MCIOJIB3yS (HU3NUECKUE BEIUYHHBI:
ANEKTPUYECKUH 3apsij, CHJia TOKa, DJCKTPUUYCCKOE HAMPSIKCHHUE, DIICKTPHUECKOE
COTIPOTUBJICHUE, PA3HOCTh MOTCHIIMAIOB, JJCKTPOJABIDKYIAsA cuja, paboTa TOKa,
WHIYKIHMS MarHUTHOTO Toysl, cwiia Awmmepa, cuia JlopeHra, WHIYKTHBHOCTH
KaTYIIKH, SHEPTUs SJEKTPHUYECKOIO0 W MAarHUTHOTO TMOJIeH, MepHuoJ M YacToTa
KoJieOaHUM B KOJIeOATEIbHOM KOHTYpe, 3apsii U CUJla TOKa B MpoIecce
TAQPMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSIHUE U
ONTHYECKass CHWJIa JIMH3BI, MPU OMHCAaHWUU TPABUIBLHO TPAKTOBATh (DU3UUICCKUN
CMBICJ HCIMOJB3yeMbIX BEIWYWH, HX OOO3HAYCHUS W CIWHUIIBI, YKa3bIBaTh
(dbopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMH BETUINHAMUY;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBIICHUS W TPOIECCHI, HCIOJIB3YSI
(Gu3NYeCKUEe BEIMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M
94acTOTa CBETA, SHEPTHsS U UMITYJIbC (DOTOHA, IEPHO]T TIOypacIiana, SHEPTHsl CBI3U
ATOMHBIX sJIep, NPH ONMHCAHUM NPABHIBHO TPAKTOBAaTh (DU3UUSCKUN CMBICI
WCTIOJIb3YeMbIX BEJIMYHMH, WX O0O3HAYCHHUS W €IWHUIIBI, YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIONIME JAHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTUMH BeJIWYHWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIMHBL,



aHATM3UPOBaTh (U3MYECKUE TPOIECCHl M SBJICHUS, WUCIONB3YsS (U3UIECKUE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapalieIbHOTO
COCIMHEHUS TMPOBOJHUKOB, 3aKOoH Jlkoymns-JIeHIa, 3aKOH 3JIEKTPOMArHUTHOM
UHAYKIUHU, 3aKOH TPSIMOJIMHEWHOTO PacClpOCTPAHEHHUs CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI NPEJIOMJICHHUS CBETa, ypaBHEHUE OWHIITEeHa st (oTodddekra,
3aKOH COXPaHEHHUs JYHEPTUM, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHMs] MacCOBOIO 4HCJa, MocTyaaTel bopa,
3aKOH PaJMOAaKTUBHOTO pacraja, Mpu 3TOM pa3jinyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHAa, €ro MAaTeMaTUYeCKOe BBIPAKEHUE U YCIOBUS (TpaHUIbI, OO0JacTH)
IPUMEHUMOCTH;

ONpPENIEIISITh HAMPABJICHUE BEKTOPA UHAYKIIMH MarHUTHOTO MOJISl MPOBOTHUKA
C TOKOM, CUJIbI AmIiepa u cuibl JlopeHna;

CTPOUTh U ONUCHIBATh H300paKEHHE, CO3/aBaeMOE€ IUJIOCKHUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMIOJHATh OSKCIHEPUMEHTHl 10 HCCICIOBAHUIO (PU3NUECKUX SIBJICHUU U
MPOIIECCOB C KCIOJIb30BAHHEM IPSMBIX W KOCBEHHBIX H3MEPEHUM: TPU HTOM
dbopmynupoBath IpodaeMy/3aaady U TMIOTE3y Y4eOHOTO SIKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEIJIOKEHHOT'0 000PY/I0BaHUS, TPOBOIUTH OMBIT U (OPMYIUPOBATH
BBIBO/IbI;

OCYILIECTBIISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIUYUH, TIPU
ATOM BBIOHMpATh ONTUMAIBHBIM CIOCOO M3MEPEHHS W HUCIOJIb30BaTh W3BECTHHIC
METObI OLICHKHU MOTPEIIHOCTEN N3MEPEHHI;

UCCJIEIOBATh 3aBUCUMOCTH (DU3NYECKUX BEIMYHUH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUI: TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTAThHI
MOJIY4YeHHOM 3aBUCHUMOCTU (PU3NYECKUX BEJIMYMH B BUAE TaOIull U rpaduKoB,
JienaTh BBIBO/JIBI IO pe3yJbTaTaM UCCIIEI0BaHNUS,

coOro/1aTh TIpaBmiIa OE30MaCHOTO TPy/Aa MPHU MPOBEACHUU HCCIICOBAHUN B
paMKax y4eOHOro SKCIEepPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON W TMPOEKTHOM
JEATEIbHOCTU C HCITOJb30BAHUEM HU3MEPUTEIBHBIX YCTPOUCTB U JIaDOPATOPHOTO
000pynoBaHUs;

pemiaTh pacu€THbIC 3aJadyd C SBHO 3aJlaHHOW (DU3UYECKOW MOJIEIIbIO,
UCTIOJIb3YS (PM3UYECKUE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1auu
BBIOWpATh (PU3NYECKYIO MOJIEb, BBIACTATh (PU3NYECKUE BEIMUYUHBI U (HOPMYJIBI,
HEOOXOoauMbIe sl €€ pelieHus], MPOBOAUTh PAcUYE€Thl U OIICHUBATh PEATLHOCTH
MOJIY4E€HHOT0 3HaYeHUs (PU3NIECKON BEIIMUUHBIL;

pelaTh KaueCTBEHHBIE 3a/]a4: BHICTPAUBATh JIOTHUYECKU HEMPOTUBOPEUUBYIO
LETIOYKY PAaCCyKJICHUH C ONOpOl Ha M3yUYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(bu3uYCECKHE IBIICHHUS,

UCIIOJIb30BaTh MPU PEIICHUU YUECOHBIX 3a]1a4 COBpeMEHHbIE MH(GOPMAIMOHHBIE
TEXHOJIOTUU JIJI1 TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIMA U TPEACTaBICHUS



y4eOHOM U HAyYHO-TIOMYJISIPHOM HMH(POPMAIMK, MOJYYEHHON W3 Ppa3IudHbIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBAThH MOIydaeMylo HHPOPMAIIHUIO;

OOBSICHATh TPHUHIUMBI JCUCTBUA MAIIMH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBHs UX O€30MaCHOrO HMCIIOJIb30BaHMs B MOBCEIHEBHOU
KU3HY;

MPUBOIUTH MIPUMEPHI BKJIa/1a POCCHMCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, B OOBSCHEHHE NPOLIECCOB OKPYXKAIOIIEr0O MHpA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUUECKNE 3HAHUS 1O (PU3UKE B IOBCEIHEBHOM JKU3HU IS
oOecnieueHus 0€30MacHOCTU NIpU OOpalleHuH ¢ NpuOoOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJII COXPAHEHUS 3A0POBbS M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOILIEH CPEE;

paboTaTh B TpYIIE C BBINOJIHEHUEM pA3JIMYHBIX COLHMAIbHBIX pOJIEH,
IUIAaHUPOBAaTh pabOTy TpPYIIbl, PaAMOHAIBHO paclpedesaTh O0O0S3aHHOCTH U
IJIAHUPOBATh JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYalMsX, aJ€KBATHO OLICHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIIEHUE paCCMATPUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

B 10 I' (rymanuTapusblii) u 10 UT (undpopmanmnonno-rexnonornyeckuii) KJIACCE

KosmmuecTBo 4acoB
Ne n/n HaumeHnoBaHue pa3ienoB u TeM JuiekTpoHHbIe (IU(POBBIE) 00pa3oBaTelIbHbIE
= MPOrpamMMbI Beero KouTpoabHbie IpakTuueckue pecypcebl
padoTsl padoTsl

Pazgen 1. DU3UKA U METOJAbI HAYUYHOI'O IO3HAHUA

1.1 ®u3nKa ¥ METOIbl HAYYHOTO MO3HAHUS 2 bubmmorexa LTOK https://m.edsoo.ru/7f41bf72

Uroro mo pazneny 2

Paznen 2. MEXAHUKA

2.1 Kunemaruka 5 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72

2.2 Junamuka 7 bubmurorexa IJOK https://m.edsoo.ru/7f41bf72

2.3 3aKOHBI COXPAHEHHS B MEXaHHUKE 6 1 1 bubnunoreka IJOK https://m.edsoo.ru/7f41bf72
Hroro mo paznmery 18

Pazgen 3. MOJIEKVYJIAPHASA ®PU3UKA U TEPMOJNHAMHUKA

3.1 . 9 1 bubimmoreka ITOK https://m.edsoo.ru/7f41bf72
OCHOBBI MOJIEKYJIAPHO-KMHETHYECKON TEOPHH
3.2 OCHOBBI TEPMOAMHAMUKH 10 1 bubauorexa IJOK https://m.edsoo.ru/7f41bf72
3.3 ATperaTHbIE COCTOSHUA BellecTBa. PasoBble 5 Butmmotreka LOK https://m.edsoo.ru/7f41bf72
MIEPEX0IbI
Htoro mo pazneny 24

Pazgen 4. 9JIEKTPOIJNHAMUKA

4.1 DeKTpocTaTuKa 10 1 bu6nuoreka IIOK https://m.edsoo.ru/7f41bf72
4.2 IocrosmubLi anexTprreckui Tok. Toxu B 12 1 Bu6auoreka ITOK https://m.edsoo.ru/7f41bf72
PasIMYHBIX Cpeax
Hroro no pazaeny 22
PesepBHOE Bpems 4

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 70 3 3



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

B 10 EH (ecTrecTBeHHO-HAYy4YHBI)

KosmyecTBO yacoB

Ne i/ HauvMeHOBaHME PA3NEJIOB H TEM NPOrPAMMBI Kontpon | Ipakruye | JIEKTPOHHbIC (uppOBLIC) 00pasoBaTeaLHLIC
Bcero bHbIE CKHe pecypcol
padoThI padoThl

Paznen 1. DUSUKA 1 METOJIbI HAYUHOTI'O ITO3HAHW S
1.1 du3NKa ¥ METO/IBI HAYYHOTO TMO3HAHHS 2 bubauoreka ITOK https://m.edsoo.ru/7f41bf72

Hroro mo paznmery 2

Paznen 2. MEXAHUKA
2.1 Kunemarnka 5 bubanoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 bubnuoteka LIOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpAHEHHS] B MEXaHHUKE 6 1 1 bubaunorexa ITOK https://m.edsoo.ru/7f41bf72

Hroro mo paznmery 18

Paznen 3. MOJIEKYJISIPHA A ®U3MKA U TEPMOJAMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KHHETHUECKOM TEOPUH 9 1 bubaunorexa ITOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOTUHAMUKHU 10 1 bubauorexa ITOK https://m.edsoo.ru/7f41bf72
3.3 ArpEraTHbIe COCTOAHNA BellecTa. (PasoBhIe 5 Bu6mmoreka LJOK https:/m.edsoo.ru/7f41bf72

HEPEXOJIBI

Hroro mo paznmery 24

Paznen 4. OJIEKTPOJJMHAMMKA
4.1 DJeKTpocTaTHKa 10 1 bubauorexa ITOK https://m.edsoo.ru/7f41bf72
4.2 Hocrosnusii sn1eKTpuecknit Tok. Toku B 12 1 Bumorexa LIOK https://m.eds00.ru/7f41bf72

pasJIMYHBIX CPEax

Hroro no paszneny 22

PesepBHOE Bpems 2

OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 64 3 3



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
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1 10 CI (comnanabHo-3xoHoMHu4ecknil) KJIACCE

KoJsinmyecTBo 4yacoB
HaumeHnoBaHue pa3iesnoB u TeM KonTpoabHsble IIpakTHyeckue DaexTponHblie (HUppoBHIe) 00pa3oBaTeIbHbIE
NPOrpaMMBlI Bcero | padoTsl padoThI pecypchl

Ne n/mm

Paznen 1. DU3UKA U METO/Ibl HAYYHOI'O ITO3HAHUS
1.1 ®Du3KKa U METOIbI HAYYHOTO TIO3HAHUS 2 bub6mmoreka IIOK https://m.edsoo.ru/7f41bf72

Hroro mo paznmery 2

Pasznen 2. MEXAHUKA

2.1 Kunemaruka 5 bubaunorexa ITOK https://m.edsoo.ru/7f41bf72

2.2 Jlunamuka 7 bubaunorexa ITOK https://m.edsoo.ru/7f41bf72

2.3 3aKOHbI COXPAHEHHS] B MEXaHHUKE 6 1 1 bubaunorexa ITOK https://m.edsoo.ru/7f41bf72
Hroro mo paznmery 18

Pazgen 3. MOJIEKYJIAPHASA ®U3UNKA U TEPMOINMHAMMUKA

3.1 . 9 1 bub6nuoreka IIOK https://m.edsoo.ru/7f41bf72
OCHOBLI MOH@KyHﬂpHO-KHHCTH‘I@CKOI/I Teopym

3.2 OCHOBBI TEPMOJAMHAMUKHI 10 1 bubaunorexa ITOK https://m.edsoo.ru/7f41bf72
3.3 ArpEraTHbIe COCTOAHNA BellecTa. (PasoBkIe 5 Bu6moreka LJOK https:/m.edsoo.ru/7f41bf72
HEPEXOJIBI
Hroro mo paznmery 24

Paznea 4. DJIEKTPOJANHAMHUKA

4.1 DeKTpocTaTHKA 10 1 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
4.2 Ea‘;;?;:gffpﬁa‘fpmec““ﬁ rok. Toxn B 12 1 BuGnorexa LIOK https:/m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 3



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
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TEMATHYECKOE IINTAHUPOBAHHUE

B 11 CT' (conunanbHo-rymanuTapubiii) u B 11 M (MatemaTnueckuii) KJIACCE

KoqnyecTBO 4acoB

KonTtpoabHbie padoThl

IIpakTHyeckue padoThbl

JJieKTpOHHBIE (LM poBbIE) 00pa3oBaTeIbHbIE

Nen/m | HaumeHoBaHUe pa31esioB U TEM MPOrPaMMbI
Bcero pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
1.1 MarHHTHOE Hojie. JNeKTPOMArHUTHAS 11 1 3 Bu6moreka LIOK https:/m.edsoo.ru/7f41c97¢
HHIYKIHS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUWSA U BOJIHBI
2.1 Mexanirieckue 1 JMEKTPOMArHHTHEIS 9 1 Butimoreka IOK https:/m.edsoo.ru/7f41¢c97¢
KoJIeOaHus
2.2 MexaHH4IeCKHe 1 DICKTPOMArHUTHbIC BOJIHBI 5 1 Bbubnuorexa ITOK https://m.edsoo.ru/7f41c97c
2.3 Omnruka 10 3 bubmrorexa ITOK https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pa3nea 3. OCHOBbBI CHEHHAJII;HOFI TEOPUU OTHOCHUTEJBHOCTH
3.1 N 4 1 bubmmnorexa IIOK https://m.edsoo.ru/7f41c97¢
OCHOBBI CIIEHUATBHOM TEOPUH OTHOCHTEIBHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DeMeHThI KBAHTOBOM ONTHKU 6 Bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 Bubmmorexa ITOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 Bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
HWroro mo pazpemy 15
Pa3nen 5. 3JIEMEHTbBI ACTPOHOMUMHU U ACTPOPU3UKHU
5.1 DJIeMeHThI ACTPOHOMHH M acTPODH3UKU 7 1 Bubmmorexa ITOK https://m.edsoo.ru/7f41c97c
Hroro no pasneny 7
Pa3nea 6. OGOBIIAIOHIEE IOBTOPEHHUE
6.1 O6o0m1atoiee MOBTOPEHHE 4 Bubmmorexa ITOK https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
PesepBHOe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 66 4 7



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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B 11 Xb (xumuko-ouonornueckuii) KJIACCE

HaumenoBanue pa3ejioB H TeM

KosimuecTBO 4acoB

Ne n/m — Beero IpakTHYecKHe InexkTpoHHbIe (1H(ppoBLIe) 00pa3oBaTe/bHbIE PeCypPChI
KonTposbHbIe padoThl| padoThl
Paznen 1. 9JIEKTPOJJUHAMMUKA
M .
1.1 ATHIUTHOC I0IC. DIICKTPOMATHUTHAA 10 1 3 Bu6orexa LIOK https:/m.edsoo.ru/7f41c97¢
MHIYKIUS
Uroro no pazaeny 10
Pazaen 2. KOJIEBAHUSI 1 BOJIHBI
MexaHn4ecKkue u DJIEKTPOMArHUTHBIC
2.1 8 1 Bubmmoreka I{OK https://m.edsoo.ru/7f41c97¢c
KoJsieOaHus
M
2.2 CHAHMICCICHE M HICKIPOMATHITHBIC 5 1 Bubmoreka IIOK https://m.edsoo.ru/7f41c97¢c
BOJIHBI
2.3 Onruka 9 3 Bubmoreka IIOK https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 22
Pasznea 3. OCHOBBI CIIEIIUAJILHOM TEOPHM OTHOCHUTEJIBHOCTH
o =
3.1 CHOBBI CHCLIATIRHON TEOPHHt 4 1 Bubmoreka IIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTCIIBHOCTHU
Hroro no pazneny 4
Pa3nen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOI ONTUKK Bubmoreka 1IOK https://m.edsoo.ru/7f41c97c
4.2 CrpoeHune aToma 4 bubnuorexa LIOK https://m.edsoo.ru/7f41c97¢
4.3 AtomHOE 71pO 5 Bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Pazgen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHN
5.1 | DJieMeHTHI ACTPOHOMUH M aCTPOPUIHKU 5 1 Bubmmoreka LIOK https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 5
Pasnesn 6. OGOBIIAIOIIEE IIOBTOPEHUE
6.1 O6001maromiee TOBTOPEHHE 2 Bubmuroreka [{OK https://m.edsoo.ru/7f41c97¢c
HUroro o pasaery 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 58 4 7



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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B 11 III (3xonomuxko-npaBoBoii) KJIIACCE

Ne n/n HaunmeHnoBaHue pa3iejioB 4 TeM NPOrPaMMbl

KosmuecTBO 4acoB

KonTtpoabHbie padoThl

IIpakTHyeckue padoThbl

JJieKTpoHHbIe (LM(poBbie) 00pa3oBaTebHbIE

Bcero pecypchbl
Pa3nea 1. 9JEKTPOJAUMHAMHUKA
1.1 MarmuTHoE nofIe. JMeKTPOMATHHTHAS 11 1 3 BuGimoreka LIOK https://m.edsoo.ru/7f41c97¢
HHIYKIHS
HWroro no pasneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 Mexammeciue 1 S1eKTpOMArHHTHbIC 9 1 but6mmorexa IIOK https://m.edsoo.ru/7f41c97¢
KoJieOaHuA
2.2 MexaHHYECKHE U DIICKTPOMATHUTHBIC BOJIHBI 5 1 bubmmoreka [TOK https://m.edsoo.ru/7f41c97c
2.3 OnTuka 10 3 bu6moreka [{OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
3.1 OCHOBBI CIIENUATIEHOM TEOPHH OTHOCHUTEIBHOCTH 4 bu6muoreka [{OK https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DeMeHThI KBAHTOBOM ONTHKU 6 Bubmmorexa ITOK https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 Bubmmorexa ITOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 1 Bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
HUtoro mo pazneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUWU U ACTPOPUIUKHU
5.1 DJIeMEHThI ACTPOHOMHH M acTPOMH3UKU 6 1 Bbubmmorexa ITOK https://m.edsoo.ru/7f41c97c
Hroro mo paszeny 6
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE
6.1 I Obo0m1atoniee MOBTOPEHHE 2 Bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 2
OBIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 62 4 7
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YYEBHO-METOJINYECKOE OBECIIEYEHME
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* O®wusuka, 10 xmacc/ Mskumes I'.4., byxosneB b.b., Corckuii H.H. nmon penakmueit
[Tapdentnenoii H.A., Akuronepnoe o6mectso «M3narensctBo «lIpocsemenue
* Ouswuka, 11 xmace/ Msakumes I'.JI., byxosues b.b., Uapyrun B.M. mox penakiueit
[MapdentreBoit H.A., AkuronepHoe o6mecTtBo «M3natensctBo «IIpocBemenuey

JonotHUTEILHAS JTUTEPaTypa

1. Msxumes, ['.5. ®usnka. 11 kmacc: y4e0. st o0mieo0pa3oBar. OpraHu3aiyii ¢ Ipuil.
Ha 2JIGKTPOH. HocHTele: 0a30BbIi U npodui. ypoBuu / I'.51. Msakumes, b.b. byxosues, B.M.
Yapyrun; nopg pen. H.A. IlapdpentbeBoii. - 23-e uzn. - M. : IIpocsemenue, 2014. - 399 c. [4] 0.
un. - (Knaccuueckuii kypc).

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

2. ®enepasibHBIN TOCYIaPCTBEHHBIN 00pa30BaTENbHBIN CTAHIAPT CPETHETO
obmrero oopaszosanus (yTB. [Ipukazom MunoOpuayku Poccuu ot 17.05.2012 1. Ne 413; B
pen. [Ipukaza Muno6pnayku Poccun o1 29.12.2014 1. Ne 1645, o1 31.12.2015 . Ne 1578,
oT 29.06.2017 r. Ne 613 u IIpukaza Munnpocsemennst Poccun ot 24.09.2020 r. Ne 519,
oT 11.12.2020 1. Ne 712, ot 12.08.2022 1. Ne 732).

3. . [Ipuka3z MunucrtepcrBa npocsenieHus: Poccuiickoit @enepanuu ot
18.05.2023 Ne 371 «O0 yrBepkaeHun ¢enepanrbHO 00pa30BaTEIbHON MPOTPAMMEI
cpemHero odmiero oopa3oBanus» (3apeructpupoBad Muntoctom Poccun 12.07.2023 Ne
74228).

4. Pabouas nmporpamma cpegnero ooimiero oopazoanusi. @usuka. ba3zoBsrit
ypoBeHb (st 10-11 kmaccoB oOpa3oBarenbHbIX opranuzanuii). - M.: ®I'BHY «1M1CPO
PAOw, 2022.-75c.

5. . ®U3NYeCKUi FHITUKIONEINICCKUN cltoBaph / TII. pea. A. M. IIpoxopos.
- M.: CoB. sanmkI., 1983. - 928 c.

6. ®dusnueckas sHIMKIONeaus / ri1. pea. A. M. IIpoxopos. - M.: Cos.
SHIMKII., 1988.

7. Cugyxun /{. B. O6mmii kype pusuxu. T. |I: Mexanuka. - M.: U3a-Bo
M®TH, 2005. - 560 c.

8. Upooos U. E. Mexanuka. OCHOBHBIC 3aKOHHI. - M.: bunowm.
JlaGoparopust 3Hanuii, 2014. - 309 c.

9. bymuxos E. U., bvikos A. A., Konopamveg A. C. dusnka B mpumMepax u
3agadax. - M.: MITHMO, 2023. - 516 c.

10. Cusgyxun /[. B. O6mmii kypc ¢usuxu. T. II: Tepmonunamuka u
MonekysapHast pusuka. - M.: ®usmarnut, 2005. - 544 c.

11. ®wuzuka. 3800 3a7a4 1715 NIKOJIBHUKOB M MIOCTyMAaOMIMX B By3bl / H. B.
Typuuna u ap. - M.: Ipoda, 2000. - 671 c.

12. 3anayu no ¢usuke Ayig noctynaromux B By3sl / I'. A. benapuxos, b. b.

byxosues, B. B. Kepxxenues, I'. S. Maxumes. - M.: ®usmaraut, 2003. - 333 c.



13. COopHuK 3a/1a4 10 JIEMEHTAPHOU (PUBHKE: nocooue Jist
camooOpasoBanus / b. b. byxosues u np. - M.: YHI[ IO MI'Y, 2004. - 441 c.

14. COopHuk 3ama4 o gusuke. Mexanuka. J{lunamuka. Ctatuka. 3aKOHbI
coxpanenus. 9 k1. / mox pen. M. 1O. 3amsatHuna. - M., 2021. - T. 2. - 424 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. http://www.school.edu.ru - oduiuanbHblli CepBEp POCCHUCKOTO MIKOJBLHOTO
oOpa3oBaHus.

2. http://festival.1september.ru - decrtuBanp nemarorundeckux uacit «1 ceHTAOps» -
CaMbIii MacCOBBIN Tegarorudeckuii GopyMm B Poccru, KOTOpBIN TaeT BO3MOXXKHOCTh KaXKJIOMY
YUUTEIIO0 TMPEACTaBUTh CBOIKO IMEJAarOrMYCCKYI0 HJCI0, OIMyOIMKOBaTh COOCTBEHHBIC
METOJMYECKUE pPa3pa0dOTKU, TMOJACIUTHCA C KOJUICTAaMH CBOMMH TPEACTABICHUSMHU O
MIPEIOIaBaHHH.

3. http://www.riis.ru - MexayHaponHas oOpa3oBareibHas accolManus. 3anavyd -
COJICHCTBUE PA3BUTHIO OOPA30BAHUS B PA3IIUYHBIX 00JIACTSIX.

4. https://www.metod-kopilka.ru/fizika.html - Bugeoypoku, nmpe3eHTaIuu, KOHCIIEKTHI,
TECTBI, IUTAHUPOBAHUE U JIP. MAaTePUAIIBI 110 (DHU3HKE.

5. http://sverh-zadacha.ucoz.ru/index/0-76 - yaeOubie HUIBMBI 110 (BU3UKE IO pa3eiiaM.

6. http://metodportal.ru/articles/srednjaja-shkola - meroauueckuii moprai.

7. https://simplescience.ru/collection/video - ¢pu3ndyeckre OubITH B OBITY.

8. https://resh.edu.ru - Poccuiickast 3IeKTpOHHAsE IIKOJIa
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