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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YpOBHE CpPETHETO OOIIEro
oOpa3oBanus pa3paboTaHa Ha OCHOBE TOJOKEHHM W TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHOW MporpaMMmsbl, npeactaBieHHbIXx B OI'OC
COO, a Takxke c¢ yuérom denepaibHOl padodeil mporpaMMbl BOCHHUTAHUS U
KOHLEIMUMU TpenojaBanust yyeOoHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccuniickon ®enepanun, peanu3yoImux OCHOBHBIE
oOpa3oBaTeibHbIE TPOTrPAMMBI.

Copepxanue mnporpaMMmbl 1o (uU3MKe HampaBieHO Ha (HopMUpPOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOIO
nonxona. IIporpamma mo ¢usuke coorBerctByer TpeboBanusim ®I'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
o0Oy4eHHs, a TaKXe YYUTHIBAET HEOOXOAMMOCTb peah3alliu MEXKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAy4YHbIMU Yy4YE€OHbIMU TNpenaMeramu. B Hel
OTIPEICTISIOTCA OCHOBHBIC LIETTH M3y4YeHUs (U3MKH Ha ypOBHE CPEAHETO OOIIEro
oOpa3oBaHUsl, TJIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeIMeTHBIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3uke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHI OCBOCHUS Kypca (PU3UKU HAa Oa30BOM YpPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00yUYEHUS;

e coJepkaHue yueOHoro npenmMera «Puznka» mo rojgam o0yueHusl.

®duzrka Kak Hayka o HauOolsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyNas B
KayecTBe y4eOHOro mpejMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpy:karomiem mupe. HIKoapHBIN Kypc GU3HKK — cUCTEMOOOpa3yoIui
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SIBIICHHMM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuzmyeckoit reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpAa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, ITOJIy4YEHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMU WU APYIHX.
N3yuyeHrue (PU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa OOydarommxcs, B (HOpMUPOBAHHE YMEHUU MPUMEHSTH
HAy4YHbI METOJI MO3HAHHUS MPU BBINOJHEHUH UMU Y4€OHBIX HCCIEIOBaHUM.

B ocHoBy kypca ¢usukm uisi YpOBHS CpEIHEro o0O0Iero ooOpa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPBIE MOXHO paccMaTpHBaThb KakK IPUHLHIBI €0
MIOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW Kypc SIBIISIETCS JIOTMUECKHU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3iejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOM (DU3HUKHU.

Hoesn cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuan Kypca (U3HKU
o0bequHEH BOKpPYr GU3MUECKHMX Teopwil. Bemymmm B Kypce SBIsSeTCS
dbopMupoBaHrEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIICCTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzanus NpeanojaraeT HUCIOJIb30BaHUE
TYMaHUTAPHOIO MOTEHIMana (U3NYECKOW HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS
bu3ukn ¢ pa3BuTHEeM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECCKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU IIpoOIeMamu.

Hoes  npuknaownoii  nanpaenennocmu. Kypc ¢Gu3uku  mpeanosaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX W TEXHOJOTHMUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercss MOCPEICTBOM BBEICHUS JIIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHUEM TEXHUKH W TEXHOJIOTHH, a TaKXke O00CYXKIACHUs
po6JieM palOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTMYECKOI 0€30MacHOCTH.

CTep>XHEBBIMH 3JIEMEHTaMH Kypca (PU3UMKM Ha ypOBHE CpEIHEro oOIero
oOpazoBanus sBISAIOTCS (pusmdeckue Teopuu (HOpMHUPOBAHHME TPEICTABICHUN O
CTPYKTYpE MOCTPOCHUSI (U3UUECKON TEOpHH, posii (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX TMPEJCTaBICHUSIX O NPUPOJE, TIpaHUIlAX
NPUMEHUMOCTH TEOPHUH, JJIsI OMNUCAHUSI ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTEeMHO-AESTENIbHOCTHBIN MOJIX0Jl B Kypce (U3HKU pealu3yeTcs Mpexe
BCEro 3a CUET OpraHu3aldu IKCIEPUMEHTATBHOU AESTENBHOCTH O0YYarOIIMXCA.
Jns  GazoBoro ypoBHS Kypca (U3HMKM — OTO MCIOJIB30BAHUE CUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpBIE B IporpaMmme 1o (pusnke oObeIMHEHBI B OOIIMA CIHCOK YYCHUYCCKHX
IpaKTUYECKUX padoT. BhijeneHne B yka3aHHOM IMepeyHe j1abopaToOpHBIX padoT,
NPOBOJAUMBIX JUISI KOHTPOJIE W  OIEHKH, OCYIIECTBISCTCS y4aCTHUKaMU
00pa3oBaTenpHOTO TIpollecca HCXOAs W3 OCOOCHHOCTEW TUIAHMPOBAHUSA U
ocHamieHUs kabunera Qusuku. Ilpu o>TOM obOecmeunBaeTcss OBIAJACHUE
00y4JaronMMuUCss yMEHUSIMUA TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYUH M TOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

Bosnbiioe BHUMaHME YAENSETCS PEUICHUIO PAcCYETHBIX M KaueCTBEHHBIX
3anau. [Ipu aToM uIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJla4yd C SBHO
3a1aHHON (PU3UYECKON MOJIEIIbIO, TTO3BOJISIFOIIUE TPUMEHSTh U3YyUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pasHbIX paszaenoB. g KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
00OBsCHEHHE TPOTECKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKpPYIKaroImIeh
XKU3HH, TpeOyronume BBIOOpa (HHU3UYECKON MOJIECHIH IS CUTyalluu TMPAKTHKO-
OPHUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO k MarepuanbHO-
TEXHHUYECKOMY O0OecCledeHnI0 Y4eOHOTO Tporiecca 0a30BbIi ypOBEHb Kypca
(GbU3UKH HA YPOBHE CpeHEro o01iero oopa3oBaHus TOJKEH U3Y4aThCsl B YCIOBUSAX
MpPeIMETHOTO0 KaOWHeTa (U3WKK WIH B YCIOBUSX HHTETPHUPOBAHHOTO KaOWHETa
IPEAMETOB €CTECCTBCHHO-HAYYHOI'0 IMKIa. B kaOumHere (U3UKH JTOJDKHO OBITh
HeoOXxoauMoe JabopaTopHoe O00OpyJOBaHHME [UJISl BBHITIOJHEHHS YKa3aHHBIX B
nporpaMmme 1o Qu3uKe YIeHUYECKUX MPAKTUICCKUX padOT U JEMOHCTPAIIMOHHOE
000pyOBaHUE.

JlemoHCTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH ©  OOECNEYMBAET IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpamMme 10 (U3HMKE KIIOYEBBIX JEMOHCTpAIMi st
UCCJICIOBAHMSI  M3y4YaeMbIX  SBIIGHUW W  MPOIECCOB, OMIUPUYECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe o0OOpyAOBaHWE ISl YUYEHHYECKHX MPAKTUYECKUX pPadoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUICKTOB U OOecreunBaeTcsi B pacuére
OTHOTO KOMIUJICKTa Ha JBYX OOydYarommxcs. TeMaTH4YeCKHe KOMIUICKTHI
Ja00paToOpHOTO OOOPYNOBAHUSI JAOJKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU HETSIMU U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBIISIFOTCS:

o (dopMupoBaHHE WHTEpeca M CTPEMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTyalbHBIX W TBOPYCCKUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUSA U (POPMUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBJICHHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHUS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

e (opmupoBanme yMeHUN OOBSCHATH SBJICHHUS C HCIOJHb30BAaHUEM
bu3nYecKuX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e (dopMupoBaHHE MPEACTABICHUN O poiu (DU3UKK I Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne ATUX Telield 00ecTieunBacTCsl PEIICHUEM CICAYIOIMMX 3a1ad B

nporiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpETHET0 00IIero oopa3oBaHus:



e TMpHOOpETEHHUE CHUCTEMbl  3HaHUH 00 o0mux bu3uIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAsI MEXaHHKY,
MOJIEKYJIAPHYIO (PU3UKY, 3JIEKTPOJMHAMHUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (opmMupoBaHME yMEHH NPUMEHATH TEOPETUYECKHE 3HAHUS A
OoOBbsiCHeHUS (PU3WYECKUX SBICHUW B TPHUPOAC U JUISl TPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HH;

e OCBOEHME CHOCOOOB pELIEHUs pa3IuYHbIX 3a7ady C SBHO 3aJlaHHOMN
(¢u3nYecKol MOAENbI0, 3aJad, MOAPA3yMEBAIOIINX CAMOCTOSATEIbHOE
co3faHue pU3NIECKO MOJENH, aJIeKBAaTHON yCIOBUSIM 3aJ1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPUHIUIIOB JECUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSIHUS HAa OKPYKAIOUTYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
(bU3HYEeCKUX DKCIEPUMEHTOB, aHAIM3a M HHTEpIpEeTanuu UHGOpMAIHH,
OTIPEJICIICHHS IOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBMM Jisi Pa3BUTHUS YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU IEATEIBHOCTH.

Ha usyuenme ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEZIENI0), B
11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempliii B mporpamMmme 1o (QU3MKE MepeyeHb J1abopaTOpHBIX U
IPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb [E€laeT BbIOOP
poBeNeHUsT JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM HMHIWBHUAYaTbHBIX
0COOCHHOCTEH 00yYarOIMNXCS.



COJEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®usuka 1 MeTOAbl HAYYHOT 0 MIO3HAHUSA

®usnka — Hayka o mpupone. HayyHble METOABI NMO3HAHUSA OKPYKAKOLIETO
mupa. Ponb DJKCrepuMeHTa M TEOpUM B IMPOLECCE TO3HAHUS IPUPOJBIL.
DKCHepUMEHT B (PU3HKE.

MonenupoBanue (u3HUECKUX SBIEHUM M mpoueccoB. HayuHble rumoresbl.
®duznyeckue 3aKOHbI U TeOpUH. ['paHULIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIMT COOTBETCTBHSI.

Ponp u mecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHON HAYYHOW KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble M UHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKeHHE. OTHOCHUTEIBHOCTb MEXAaHWYECKOTO JBUKEHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, CKOpoCcTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOpPEHUE MaTepuaibHOW TOUKH, UX MPOEKIMU HA OCHU CUCTEMbl KOOPJUHAT.
Cii0’)keHMe epeMENICHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpEHHOE MpsMOJIMHEHHOe nBIkeHue. [ 'paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IYTHU U HEpPEeMEUICHUs
MaTepUaJIbHON TOYKUA OT BPEMEHH.

CBoOoaHOe najzieHre. Y CKopeHre CBOOOIHOTO MaeHUs.

KpuBosmHenHoe  nBWKeHME. J[BMKEHHE  MATEpHAIIBHOM  TOYKHA 11O
OKPYXKHOCTH C IMOCTOSIHHOW O MOZYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JJMHENHAA
ckopoctb. [lepuon u yactora obpamienus. LlenTpocTpemMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBIDKEHUE CHAPSIOB, IIETIHBIE U PEMEHHBIE TIepeavn.

Llemoncmpayuu

Mogenb cuctembl OTCYETA, WILIIOCTPALUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH)KCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Tes B BO3AYXE U B Pa3pEeKEHHOM HNPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ YIJOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO ITaICHUS.

Hanpasnenue ckopocTu pu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPENEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY IyTAMH, IPOMICHHBIMU TEJIOM 3a
MOCJIEIOBATENbHBIE PABHBIE IPOMEKYTKH BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHNUS IIapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['ammnesa. IlepBwii  3akoH  HeroToHa.
NuepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepnosunuu cuil. Bropon 3akon HeroToHa
JUI MaTEpUaIbHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTepraIbHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectu. llepBas kocMmuueckas
CKOpOCTb.

Cwuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOIBKEHHUS U cuiia Tpenus mokos. Kosddurment tpenus.
Cuita conpOTUBIIEHUS NIPU IBU>)KEHUU TEJa B AKUIKOCTH WIIU Ta3e.

[TocTynaTenpHOE U BpalaTelbHOE JBHKEHUE a0COIFOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEA.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHHE: NOALIMITHUKH,
JIBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHue nHEpIUN.

CpaBHEeHUE MacC B3aMMOJICHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOpMallUH.

HesecomocTts. Bec Tena npu yCKOpeHHOM MObEME U MIAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabsl paBHOBECH.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B MPYKUHE U
pe3rHOBOM 00pasiie, OT X JAehopMariiu.

HccnenoBanue ycIIOBUM PaBHOBECHS TBEPAOrO TeEla, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKoHnbl COXpaHEeHUA 8 MEXAHUKE

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpHUAIbHBIX TOYEK.
NMnynbc cuibl U U3MEHEHHE HMMITYJIbCa TeNld. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHHUE.

Pabora cusibl. MOIIHOCTH CUIIBL.

Kunernueckasi >Heprusi MarepuabHONW TOYKU. Teopema 00 HW3MEHEHUU
KMHETUYECKOU SHEPTHUH.

[ToTeHunanbHas SHEPIUsl. [ToTeHunanbHas DHEPIUs yIpyro
neopMupoBaHHO  TpykuHbl.  [loTeHnManbHast  2HEprust Tejla  BOIU3H
MTOBEPXHOCTHU 3EMJIU.

[loreHnuanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPIUM CHCTEMBI TEll
3aKOH COXpPAHEHUS] MEXaHUYECKON IHEPTUU.

Yapyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INPHUMEHEHUE: BOAOMET, KONED,
MIPYKUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon moTeHIIUATBEHOM YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padonul

N3yyenue abCOMIOTHO HEYNPYTroro yiapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanne cBSI3M pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW DHEPTUU
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKONW TEOPUU U UX OIIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmxenue. duddysus. Xapakrep IBUKEHUS U
B3aUMOJCHCTBUS YacTULl BellecTBA. Monenu CTpOeHUs Ta30B, XUIKOCTEH H
TBEPABIX T€A U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

Tennosoe paBHoBecue. Temmneparypa u e€ usmepenue. Illkana temmneparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeOHEN KHWHETHMYECKOM DSHEPrMU TEIUIOBOTO JBWXKEHMA dvactull rasza. [llkama
temneparyp KensBuna. I'azoBbie 3akoHbBI. YpaBHeHue Menneneea—Kiranenpona.
3akoH [lamprona. M30mponeccsl B HACaTbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mpeacTaBieHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OapoMerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTpOEHHE BemlecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUI.

OnpiThl 10 1M PY3UH )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHHUS.

Mogens onsita llTepHa.

OnbITHI, JOKa3bIBAIOIIINE CYIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJECUCTBUSL.

Mopens, HIUTFOCTpUpYOLIas MPUPOAY JABICHHUS ra3a Ha CTEHKH COCYya.

OnbITEl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHMS UICAJIBHOIO rasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padonul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HW3MEPEHHMU
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEKY IapaMETPAMU COCTOSIHUSI Pa3pEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmoauHamMuueckass cucrema. BHYTpEeHHsAS dHEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U crioco0bl €€ u3MeHeHus. KonnuecTBo TeroTel U padota. BHyTpeHHss
DHEpPrus  OAHOATOMHOIO  MJACAJIBbHOrO  rasa. Buael  Temonepenayu:
TEIUIONPOBOHOCTb, KOHBEKIIUS, U3JTyYeHHUE. Y IeJIbHAS TEIIOEMKOCTh BELIECTBA.
KonnyecTBo TEIIOTh NpH TEIIONEepeaaye.

[Tonssitue 06 ammabatHom mporecce. I[lepBbIii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHre TepBOro 3akOHA TEPMOJMHAMUKH K u3ompoueccam. ['paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmoagunamuki. HeoGpaTtuMocThb Mpo1ieccoB B MPUPO/IE.

TemnoBble  mamuHbl.  [IpuHOUNBI ~ AEHCTBUS ~ TEIUIOBBIX  MAaIlHWH.
[IpeobpazoBanusi »HEpruM B TEIUIOBBIX MamnHax. Ko3@uiuent mone3Horo
nericTBusl TeruioBod mamuHbl. [{ukn KapHo m ero ko3¢ UIMEHT IOJIE3HOTO
JNEUCTBUA. DKOJIOTHUYECKUE MPOOJIEeMbI TETIOAHEPTETUKH.



TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE TPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEPruM Teja IMPU COBEPILICHUU PaOOTHI: BBUIET
npoOku u3 OyTBUTKM TIOJI JCUCTBHEM CXXATOTO BO3JyXa, HarpeBaHue 3gupa B
JaTYHHOU TpyOKe MmyTEM TpeHusl (BHICOAEMOHCTPAIINS).

N3meHenue BHYyTpEeHHEH SHEPTUH (TeMIlepaTyphl) TeJa IpU Terionepeaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHUI0 BO3ayxa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CTOpPaHUs, PEaKTUBHOTO
JBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3Mepenue yaenbHONU TENI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHnaeHcanus. Vcnapenue u kunenue. AOGCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3AyXa. HacellieHHbI nap. YaenbHas TeIuioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUIICHUS OT 1aBJICHUS.

Tsépmoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctayoB. JKuakne kpucrawisl. CoBpemeHHble Marepuanbl. [limaBienue u
KpucTayum3anus. Y aenbHas Tersiora miasienus. Cyonumarusi.

VYpaBHeHue TerioBoro 0ajgaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOJYUYEHUS COBPEMEHHBIX MaTEpUaIOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoliCTBa HACHILEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM JIaBJICHUU.

CnocoObl U3MEpPEHHUS BIAXKHOCTH.

HabGmronenune HarpeBanus U MIaBJICHUST KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHcTpanusi KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
OneKkTpu3anuss Tel. OJIEKTPUYECKMM 3apsana. JBa Buaa dIEKTPUYECKUX
3apAnoB. IIpOBOJHUKM, OUANEKTPUKHA W IOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
IEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kymona. ToueuyHsbli 2€KTpUUECKUI 3apsi.
Onektpuueckoe mnoje. Hanpspk€HHOCTe  dnekTpuueckoro mnosa.  [IpuHnun



CYIIEPIIO3ULINMU DJICKTPUUECKUX ToJeH. JIMHMKM HanpsiKEHHOCTH JIJIEKTPUYECKOTO
TIOJIA.

Pabora cun  anekrpocratudeckoro  mousiss.  Ilorenuwman.  Pa3zHocThb
NOTEHUNAIOB. [IpOBOOHMKM M AMDIIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
Jlnanextpryeckas MpOHUIAEMOCTb.

OnextpoéMkKocTh. KoHaeHcaTop. DJIEKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
IIEKTPOMETP, DBJEKTPOCTaTHUYECKash 3alluTa, 3a3€MIICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN alllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICHCTBUS DJIEKTPOMETPA.

B3aumonencTBre Ha3JIEKTPU30BAHHBIX TEJI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TElL.

[IpOBOJTHUKH B BIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS] 3aLIUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBACHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIJIEKTPUYECKON NPOHUIIAEMOCTH.

OHeprus 3apsHLKEHHOT0 KOHJIEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padonul

N3mepenune 31eKTpOEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHMS DSJEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTostHHBIN TOK.

Hanpspxkenue. 3akon Oma 171 yyacTka LEenu.

DJIEKTPUYECKOE COINPOTUBIICHUE. Y IEIBHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, IapaJuIEIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akon JDxoyns—Jlennma. MomHOCT
DIEKTPUYECKOTO TOKA.

OJIEKTPOJBWXKYILIAasi CHJIa M BHYTPEHHEE COINPOTUBIICHUE HCTOYHMKA TOKA.
3akoH Oma 111 TOJTHOM (3aMKHYTOM) 3JIeKTpHuecKor nenu. KopoTkoe 3aMbIkaHue.

ONEKTpOHHAsT  IPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHUBJIEHUSI METAILIOB OT TeMIleparypbl. CBEpXITPOBOAUMOCTD.

DIIEKTPUYECKUM TOK B BakyyMme. CBOWMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas u IIpUMECHAs IIPOBOJIMMOCTh
N0JIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoa. [1oynpoBoIHUKOBBIE TPUOOPBHI.

DOneKTpuYecKuid TOK B  pacTBOpax M  paciuiaBaXx  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAST JUCCOUUALMS. DIEKTPOIIU3.



DJeKTpuUecKUud TOK B ra3zax. CaMOCTOATENBHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: amIepMerp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbie MPUOOPHI,
AJIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI 1 POTOPEIUCTOPHI, MOTYTTPOBOAHUKOBBIN TUO], TaTbBAHUKA.

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HaMPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOIA I TTONIEPEYHOI0 CEUEHHS U MaTepuaa.

CMenaHHoe COeIMHEHUE TPOBOHUKOB.

[IpssMoe wW3MepeHHue dIEKTPOABWKYLIEH cuiibl. KopoTkoe 3ambIKaHHE
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYyPBhI.

[IpoBOAMMOCTB AJIEKTPOIIUTOB.

W ckpoBoii pa3psia 1 IPOBOJAUMOCTb BO3yXaA.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JIUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmusle padomul

N3ydeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3JeKTPOJIBUKYILEH CUIbl UCTOYHMKA TOKAa M €ro BHYTPEHHEIrO
CONIPOTHUBJICHUSI.

HaGmronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuyenue kypca ¢usuku 0a30Boro ypoBHs B 10 Kimacce OCYIIECTBISETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMOJIOTHH, XUMHH, Feorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsamusi, CBSI3aHHbIE C WU3YUYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUSA: SBJICHWE, HAy4YHBIA (PakT, TUMOTe3a, (pu3nmdeckas BeIMYHMHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelnieHUE CUCTEMbl ypaBHEGHMM, JIMHEWHas (yHKIHA,
napabona, runepbosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPbI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: Mexannveckoe NBHKEHHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
ANIEKTPUUYECKUE SIBJICHUS B KUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJN, XKUIKOCTEH U



ra3oB, J3JIEKTPHUYECKHUE CBOMCTBA METAJUIOB, AJEKTPOIUTHUYECKAS AUCCOLMALIUS,
raJibBaHUKA.

l'eocpaghus: B1aXXHOCTh BO3/lyXa, BETPbI, 0aApOMETP, TEPMOMETP.

Texnonozus: mpeodOpa3oBaHUE JIBIKEHUN C HCIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpEeHUS] B TEXHUKE, MOJIIWIHUKUA, HCIOJIb30BAHHWE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIpyTHe€), ABUTATEIb BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsS] COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCJIE HAaHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE DJIEKTPOIPHUOOPOB,
KCEPOKC, CTPYUHBIH MIPUHTED, ANEKTPOHArPEBATEIbHbIE puodopHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoauHaMHUKAa

Tema 3. Mazcnummnoe noe. IneKmpomacHUmMHAA UHOYKYUS

IlocTostHHBIE ~ MarHuThl.  B3aumojeMcTBHE  MOCTOSIHHBIX ~ MarHHMTOB.
MarautHoe none. Bektop MarHuTHOW WHAYKUMH. [IpuHIMI cynepno3uuuun
MarHUTHBIX TOJiel. JIMHMKM MarHuTHOM WHAYKUUU. KapTuHa JIMHUA MarHUTHOU
MHYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe T1OJ€ MPOBOJHMKA C TOKOM. KapThHa IHMHUNA WHAYKIWA
MAarHWTHOTO TIOJA JUIMHHOTO IIPSMOrO IMPOBOJHHKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaeicTBue NpoBOJHUKOB C
TOKOM.

Cnita AMmnepa, €€ MOLyJIb ¥ HallpaBJICHHUE.

Cuna Jlopenua, e€ MOyJb M HaNIpaBIICHUE. [[BUKEHHE 3apsIKEHHON YaCTHULIbI
B OJJHOPOJIHOM MarHuTHOM Iojie. PaGoTa cuisl Jlopenna.

SIBneHne 3JIEKTPOMArHUTHOM WHAYKUMHM. [IOTOK BeKTOpa MAarHUTHOM
MHIYKUWAHW. OJIEKTPOABIKYINAS CHJIA HWHAYKUMAH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »snekrpuueckoe mosie. OIEKTPOJABHKYIIAA CUJla HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenua.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIAYKIMU. OJICKTPOABIKYILAS  CHIA
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOT'O TOJISI KaTYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTHL, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKUWA MAarHUTHOTO TTOJISL.

B3anmoneiictBre 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE ANEKTPOMArHUTHON UHIYKIWH.

[IpaBuito Jlenna.

3aBUCUMOCTh JJICKTPOJBHKYIIEH CHUJIBI MHIYKIUU OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBiieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyeHrne MarHuTHOTO TOJISL KATyIIKH C TOKOM.

HccnenoBanne neiCTBUSA MNOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sIBICHUA 2JIEKTPOMArHUTHOM UHAYKIIHH.

Pasnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebatenpHass  cucrema.  CBOOOJHBIE  MEXAaHWYECKHUE  KOJEOaHUS.
["apmonnyeckue konedanus. [lepumon, wacrora, amrmumryga u (aza KoseOaHUM.
[IpyXMHHBIN MasTHUK. MaTeMaTU4EeCKUM MAsTHUK. Y PaBHEHUE TapMOHUYECKUX
kosnebanwuii. [IpeBpareHne >HEpruu Ipu rapMOHUYECKUX KOJICOaHUSIX.

KonebatenbHplii KoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
AIIEKTPOMAarHUTHIMU  KojiebanusiMu. dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPrUH B UJCATBHOM KOJIeOaTeTbHOM KOHTYDE.

[IpencraBienue o 3aTyxaroumx KojeOaHusX. BrIHYX/IeHHbIE MEXaHUUYECKUE
kosiebanus. Pesonanc. BeIHy X 1€HHbIE 2JIEKTPOMAarHUTHbIE KOJIEOAHUS.

[lepemennplii TOK. CHHYCOMJAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOr0 TOKAa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYEHHE CHIIBI TOKa U
HaIPSHKEHUS.

Tpancopmarop. [IpousBoacTBo, nepegada u MoTpedICHUE IEKTPUIECKON
DHEPrUU. DKOJOTHYECKHE PUCKU IPU IIPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPT UM B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUYECKHUU
3BOHOK, I'€HEPATOP NEPEMEHHOT0 TOKA, JUHUHU DJIEKTpOoIIepeay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEMaTUYECKU MASITHHK).



HabGmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HaGmronenue pe3oHanca.

CB0OOOIHBIE DIIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuuiorpaMmbl (3aBUCMMOCTH CUJTBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu 1OCIIENOBATENIBHOM COEAUHEHHUHM PE3UCTOPa, KAaTYILIKU
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY NEKTPONEPEAAYH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HccnenoBanue 3aBUCMMOCTH MEPHUOJAa MaJbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 ITOCIEAO0BATEIBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLIE 6OJIHbL

MexaHnueckue BOJHBI, yciaoBUs pacnpocTtpaHeHus. llepuon. CkopocThb
pacnpocTpaHeHHsi W JJMHA BOJHBL. llomepeuHble W MOPOJIOJIBHBIE BOJIHBL.
HuTtepdepenims u nudpaxius MEXaHUISCKAX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anexkTpoMaruuTHol BosiHe. CBoOiiCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMIICHUE, MoJsgpu3anus, Judpakius,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[IIxana 37€KTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHuTHHIX BOJH B
TEXHUKE U OBITY.

[IpuHUMIBI pagUOCBA3U U TENEBUACHUS. Panuonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAULMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tesiedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPAHEHUE ONEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneomromeecs T€10 Kak HCTOYHHK 3BYKa.

HabGmronenune oTpakeHus ¥ MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nnrepdepennnu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U
Y4aCTOTON KOJIeOaHMiA.



HccnenoBanue CBOVICTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakeHue,
npesioMiIeHUE, Moispu3anus, Audpakuus, tHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckass onruka. lIpsmoinHENHHOE pacHpoCTpaHEHUWE CBETa B
oaHopoaHo cpexe. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n3o0paxkeHuil B
IIJIOCKOM 3€pKaje.

[Tpenominenue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTesb
npenowiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro cBeta. Ler.

CobOuparome u pacceuBaromue JuH3bl. ToHkas JsmH3a. DoKycHOe
paccTositHUE M ONTUYecKas cuiia TOHKOW JuH3bl. [locTpoeHune u3oOpaxeHuid B
coOMparoluX U pacceuBarOIUX JuH3aX. DopMmylia TOHKOW JUH3BI. Y BEJIUYEHUE,
JaBaeMo€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenuus cBera. KorepeHTHblE HCTOYHHKHU.
VYcaoBus HaOM0OIEHHS MAaKCUMyMOB M MHUHMMYMOB B HHTEpP(EPEHIIMOHHOU
KapTHHE OT JIByX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHKOB.

Hudpakuust cBera. [dudpakumonHnas pemérka. YcloBue HaOIOIEHUS
INIABHBIX ~MAaKCUMYMOB TIpUM TAJEHUA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTPOWCTBA M IIPAKTMYECKOE IIPUMEHEHHE: OYKH, JIyIa,
doToamnmnapaT, NPOEKIIMOHHBIMA ammapar, MHKPOCKOIN, TEJEeCKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPaCHpOCTPAHEHUE, OTPAKEHUE M INPEJIIOMIICHHE CBETA.
OnTudeckue mprudopkI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKeHUI B JIMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Ha6mronenue naTepdepeHnmm cpeTa.

Hab6monenune nudpakium ceera.

HaGnronenue aucnepcuu cBera.

[TonyuyeHne cuekTpa ¢ MOMOUIBIO IPU3MBI.

[Tomydyenue ciexTpa ¢ mMOMOIIbIO AUGPAKITUOHHON PEIIETKH.

Habmronenue nonsipuzauu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul



N3mepenne rokaszartess nNpeioOMIEHUS CTEKIIA.
HccnenoBanne CBOMCTB U300payKEHHI B JIMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeIUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH

I'paHnnBl  OPUMEHUMOCTH  KJIAcCH4eCKOM  MmexaHukd.  IlocTyiatel
CIIEIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOZYJII CKOPOCTH
CBETA B BaKyyMe€, IPUHIUII OTHOCUTENBHOCTH DWHILITENHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpAIlCHHE
JUIMHBI.

DHEpPrus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Pasznes 7. KBanToBasi pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®ortonsl. opmyna [lnanka cBsizu sHEeprun GOTOHA C €70 YACTOTON. JHEPTHUS
¥ UMITYJIbC (POTOHA.

OTtkpeiThe u ucciaegoBanue Gporodddexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dotordpdexra. YpaBuenue DuHmTeitHa st poTodadpdexra. «KpacHas rpanunar
dbotordexra.

JlaBnenne ceera. OnbiThl 1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckre yCTpPOWCTBA M MPAKTUUECKOE MpUMEHEHHue: (HOTODIEMEHT,
dboTomaTYNK, COTHEUHAs! OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

dotor(pdekT Ha YyCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHeIHETo ¢hoTodddexra.

Ceeronmo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pe3epdopnia mo paccesHuIO 0 -4acTHII.
[Inanerapnas mopens aroma. Iloctynatel bopa. M3nydeHwe u mMOIIOLIEHHE
(GOTOHOB MpU MEpexoje aToMa C OJHOrO0 YpPOBHS SHEPruu Ha Jpyrou. Bumbl
criekTpoB. CIIEKTp YpOBHEU SHEPruu aToMa BOJIOPO/Ia.

BonHoBreie cBoiicTBa yactuil. Bosabl ne bpoiis. KopnyckynsspHo-BOITHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHaiu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu
Mognens onbita Pezepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HaOnronenue IMHeHyaThIX CIIEKTPOB U3ITyUYEHHS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopuvle pabonul
Habmronenue nuHeHYaTOro crekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOLIUE CIOKHOCTh CTpPOEeHMS sAnpa. OTKpsITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma 1mo  ompeneneHuro  cocraBa
paanoakTuBHOrO u3nydeHusi. CBoiictBa anbda-, Oera-, ramMma-u3IydeHHUs.
BinsiHue paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TpoTOHA M HeWTpoHa. Hykionnas monens siapa I'eitzenGepra—
NBanenko. 3apsan sapa. Maccosoe uncio sapa. M30Tomnsl.
Anbsda-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIN Oera-pacman. [amma-
U3Jly4eHue. 3aKOH PaJuoakTUBHOIO pacraja.
DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepubie cuibl. JledexT macchl siapa.
Snepusle peakuun. /lenenue u CUHTE3 A1EP.
Anepusiii peaktop. Tepmosinepusiii cunte3. IIpoOGraemMbl U MEpPCHEKTUBBI
SAJIEPHOU SHEPTETUKU. DKOJIOTUYECKHUE ACIIEKTHI IEPHON SHEPTETHKHU.
DJieMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.
MeTo1b1 HAaOJIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.
dynagameHnTanbHbIe B3auMOoAecTBI. EQMHCTBO (hr3nueckoit KapTUHBI MHpA.
TexHuyeckue yCTpOWCTBA U MPAKTHUYECKOE IIPUMEHEHHUE: T03UMETp, Kamepa
Buiibcona, simepHbiii peakTop, aToMHasi 6oM0a.
Jlemoncmpayuu
Cu€TYMK HOHU3UPYIOLINUX YaCTHLI.
Yuenuueckuii skcnepumenm, nabopamopusie pabomul
HccnenoBanne TpeKOB 4acTHIL (10 TOTOBBIM GoTOrpadusim).

Pa3zpnes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3MKH

Otanbl pa3BuThs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3gnoro neba. Co3Be3ausi, sipkue 3BE3IbI, MIIAHETHI, WX BHAMMOE
JIBUKEHHUE.

Conneynas cucrema.

Conune. ConHeuyHast akTUBHOCTh. McTounuk sHepruu ConHIIA W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTb». 3BE3/bl TIJIABHOW IOCIJIEIOBATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3]l TJIABHOM INOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



3BE311. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKACHUU U 3Boaronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii I[lyte — Hama [Nanaktuka. Ilonoxkenne u nBuxenue CoJiHIA B
["amaktuke. Tunel ranaktuk. Paguoranaktuky u xBaszapbel. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa006ma. Pazberanve rajgakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE U3TydEHHUE.

MacmrabHas ctpyktypa Beenennoil. Metaranakruka.

Hepeménnsie mpoOiaeMbl aCTPOHOMMH.

Yyenuueckue nabnooenus

HabutoieHuss HEBOOPYKEHHBIM IJ1a30M C MCIOJB30BAaHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH JJIsl ONIpEeENICHUsS TI0JI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEeBEpPHOro MOJIylapus U IpKUe 3BE3/bI.

Habnronenus B Teneckon JlyHsl, mnanet, Miieunoro IlyTu.

O06o0maroiiee NOBTOPEHUE

Ponp ¢u3uku M acTpOHOMMM B HKOHOMHUYECKOM, TEXHOJIOIMUYECKO,
COLIMAJIBHOM M 3TUYECKOM cepax NedaTeIbHOCTH YEI0BEKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAYYHOW KapTHHE MUPA, pOJib (PU3UUIECKON TeopUun
B (OpPMHpPOBAHMM NPEACTABICHUA O (PUINYECKON KapTHHE MHpPA, MECTO
¢u3nyecKoil KapTUHBI MUpa B OOILEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce oCylIecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSA3€H C KypcaMM MaTeMaTHKH,
Ouonoruu, XMMHUHU, reorpauu U TEXHOJIOTUU.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, runoresa, (puanmyeckas BeIMYHMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIHUPOBAHUE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuka: pelIEHHE CUCTEMBbl YPaBHEHUH, TPUIOHOMETPHUUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX IPOEKIHMH HA OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIC JJIEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYTOJbHUKOB,
OmpeielICHHUE TUIOMAU IIIOCKUX Uryp u oobEéma Tel.

buonocus: »nekrpuueckue SBIECHUS B JKUBOM NpUPOJE, KoseOaTelnbHbIe
JBIDKEHUS B J)KMBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B )KMBOW NMPUPOJE, NEHCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OO0Opa30BaHMUS KPUCTAUIMYECKON PpEHETKH, CHEKTPaJbHbIN
aHaJIN3.



l'eocpagpua: MarHuTHbIE TOJIOCA 3€MJIM, 3aJ1€KM MAarHUTHBIX PYII,
(oTochEMKA 36MHOM MTOBEPXHOCTHU, PEJCKA3AHNUE 3EMIIETPSACEHUN.

Texnonozua: JMHUM DIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOIO TOKa,
DIIEKTPOABUTATENb, WHAYKLUMOHHAA II€Yb, PAAap, PAAMONPUEMHHUK, TEIEBHU30D,
antenHa, tenedon, CBU-meub, MpOEKIMOHHBIM ammapaTr, BOJOKOHHAs OITHKA,
coJIHEeUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA NPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpeamera «Du3mka» Ha YpPOBHE CPEAHETO OOIIEro
oOpazoBaHus (0a30BBIM YpOBEHb) JOJKHO OOECHEUHUTh JTOCTUXKEHHUE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3VYJIbTATHI

JIngyHOCTHBIE Pe3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKay AOJKHbI
OTpa)kaThb TOTOBHOCTh M CIOCOOHOCTh OOYYaloOlIUXCS PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPCHHEH TO3WIHMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM/, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOIO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMbITA JIECITEIBHOCTU B MPOIECCE pean3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEIILHOM JAEATEIILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMSI:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMK 00YUaAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJ€HA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJULUHUOHHBIX  OOLIEYETOBEYECKUX T'YMAaHUCTUUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JICSITEJIbHOCTh B MHTEpPEcax TIPa)KJaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIbHON OpraHU3aIINH;

YMEHHE B3aUMO/ICMCTBOBATH C COIIMAILHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM JIESITEIbHOCTH;

2)IaTPUOTHYECKOr0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH pOCCHUICKOM rpaXJaHCKOM WUJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOUIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSM
POCCUHCKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIC B
JIEATEITbHOCTH YUYEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4)3¢TeTHY€eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUas 3CTETHUKY HAYYHOTO TBOPYECTBA,
pUCYIIETo (GU3NISCKON HAYKE;



5)Tpya0BOro BOCIIUTAHMS:

MHTEPEC K pa3iMyHbIM cdepam npodhecCHuoHANbHOW JeATEIbHOCTH, B TOM
YHUCJIE€ CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu u peaTn30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TITAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 0OOpPa30BaHHUIO M CaMOOOpPa30BaHUIO B 00JIacTH
(bU3HKY HA IPOTSKEHUHU BCEH KU3HH,

6)3K0/10rM49eCKOro0 BOCIIMTAHNS:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYphl, OCO3HaHHE TJI00aIbLHOTO
XapaKkTepa SKOJIOTUUECKHUX MPOOIeMm;

IJIAHUPOBAHUE U OCYIIECTBICHUE JICMCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

paclMpeHne OmbITa JEATEIBHOCTH HKOJOTMYECKOM HaIpaBJIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 QUBHUKE;

7)I1eHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAay4YyHOU JeSITeJbHOCTH, TOTOBHOCTH B MpOIIECCEe
u3ydeHus:  (U3UKKA ~ OCYIIECTBISATh  MPOCKTHYID M HMCCIEIOBATEIHCKYIO
NEATEIbHOCTh UHAUBUIYaIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJornueckue aeicTBUs:
CaMOCTOSITeNIbHO  (popMynMpoBaTh W aKTyalM3UpoBaTh  Mpoodsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIpENCNATh WEIH AEATEIbHOCTH, 3a/aBaTh IapaMeTpPbl U KPUTEPUH UX
JIOCTHXKCHMUS;
BBISBJISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYUSI B  PaCcCMATPUBAEMBIX
(bU3HYECKUX SBICHUSIX;
pa3pabarpiBaTh IUIaH PEIICHUS TPOOJIEMBI ¢ Y4€TOM aHajau3a MMEIOITUXCS
MaTEpUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBEHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATECIbHOCTH;
KOOPAUHUPOBaTh U  BBINOJHATH pabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIICHHUE TP PEIICHUH )KU3HCHHBIX MTPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHeE AeiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIFOYEBBIMU IMOHATHUSMU M METOAAMHU
bu3nUecKoil HayKH;



BJIa/IeTh HaBbIKaMH y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON AESITEbHOCTU
B 00J1aCTH (PU3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TTOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEpKaHus, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB IMO3HAHUS;

BJA€Th BHUAAMU JEATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliY, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3jIMYHbIX Y4eOHBIX
CUTYyalUsX, B TOM YHCJIE IPH CO3AaHNU Y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBIISITH  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3a/ady,
BBIIBUTATh TUINOTE3y €€ pelIeHHs, HaXOAUTh apryMEHTHl IS JO0Ka3aTelIbCTBa
CBOUX YTBEPXKJICHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUH PEILICHIS;

aHAJM3UPOBATh I[OJyYEHHBIE B XOJI€ pEIHICHUS 3aJadyd pe3yJIbTaThl,
KPUTUYECKH OIIEHWBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpPMyIHpOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbLHOU
JeSITeNIbHOCTH, B TOM YHCJIE TIPU N3YYEHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATh IPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHWUSA MO (HU3MKe B MPAKTUYECKYIO 00IacTh
KU3HEACITEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOJXO/IbI U PELICHHUS;

CTaBUTH IMPOOJIEMBI U 33]]a4H, IOIYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJa/IeTh HABBIKAMH MOJIy4eHUS WHPOPMALUU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBIIATH IOMCK, AHAJU3,
CHCTEMaTH3alMI0 M HMHTEPIPETalni0 HH(OPMAIMKM Pa3IMYHBIX BUAOB U (hopm
NpeACTaBICHHUS;

OILICHUBAThH JJOCTOBEPHOCTH HH(POPMAIIHH;

UCTIONb30BaTh  CpeAcTBA  MHGPOPMAIMOHHBIX W KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUI B PEIICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPraHU3aI[MOHHBIX
3ajad Cc coOmoJleHueM TpeOOBaHUIl HSPrOHOMHMKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI, PECypcocOEepexeHHs, TMPaBOBBIX M OJTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MYECKOTO COJEp)KaHus B Pa3NUYHBIX (opmarax c
y4€TOM Ha3HA4YeHUsl WHGOPMAIMH U 1EJICBON ayIUTOPHH, BEIOUPAsi ONTUMAIBHYIO
dopMy npeacTaBICHNS U BU3yaIH3alHH.

KoMMmyHHKAaTHBHBIE YHUBeEpPCcaIbHbIEe YueOHbIe 1elCTBUA:
OCYLIECTBJISITh OOIIEHME Ha Yypokax (QU3UKH U BO BHE-YPOUHOU
NeATEeIbHOCTH;



pacro3HaBaTh NPEANOCHUIKM  KOH(MDIUKTHBIX CHUTyallud W CMsT4aTh
KOH()JIMKTHI;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W KCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIbHOU
paboTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEWUCTBHHM C yd€ToM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 UjieHa KOJIJICKTUBRA;

NPUHUMATh  [€JIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JICMCTBUS IO €€ JOCTHMIKEHUIO: COCTABJISITh IUIAH JCHCTBUH,
pacmpeiensaTb pojad € Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXXJIATh pe3yJIbTaThl
COBMECTHO paboOThI;

OIICHMBAaTh KAue€CTBO CBOEr0 BKJIaJla M KaXJOTO y4YaCTHHKA KOMAaHIbI B
o0t pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiaratb HOBbIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULIUUA HOBU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEJICHHE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBIISITH TBOPYECTBO ¥ BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBISTh MO3HABATEIBbHYIO JESATEIBHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOPMYIHUPOBATH
coOCTBEHHBIE 3a/1a4U;

CaMOCTOSITENIbHO COCTaBIATh IUTAH PEHICHHUS] PACYETHBIX M KAaYECTBEHHBIX
3aj7a4, TJIaH BBIOJIHEHUS MTPAKTUIECKON paboThl ¢ y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U NIPEANOYTEHUM;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4E€OHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEOUYTECHHUI;

JienaTb OCO3HaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLICHHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoO0CcTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMU B 00JIacTH
(bU3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTD,
OLIEHHUBATh COOTBETCTBUE PE3YIbTATOB LIEJISAM;

BJAJ€Th  HABBIKAMM  TIO3HABATENbHON  pedieKCUd KaK  OCO3HaHUS
COBEpIIAeMbIX JEHCTBUH ¥ MBICIUTEIBHBIX TMPOIECCOB, HMX pPE3yJIbTaTOB U
OCHOBAHUM;



UCIIOJIb30BaTh MPUEMBI peIIeKCUM IS OLICHKU CUTYallluH, BEIOOpa BEPHOTO
pEIICHUS;

YMETh OIICHUBATh PHUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO HX
CHUXEHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TIPU aHAIW3Ee pe3yIbTaTOB
NEeSITENHHOCTH;

NPUHUMATH CeOsl, MOHMMasi CBOM HEIOCTATKH U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHTBHI JPYTHX TPH aHAIW3Ee pPe3yIbTaToOB
NEeSTENHHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mpomecce nocTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpEIHEro oOmero oOpa3oBaHUs Yy OOyJarolIuxcs
COBEpIICHCTBYETCS HMOIIMOHAIIbHBIH WUHTEIUICKT, IpeInoararoInii
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOUIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHATILHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOW dMOIMOHAIBHOHN cepsl,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMs, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJACHHE, CHOCOOHOCTh aJaNnTUPOBATHCA K
HYMOIMOHATLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIMH, BKIIOYAIONICH CTPEMIICHHUE K JOCTIKEHUIO e U
yCHexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATH HMCXOJIS M3 CBOMX
BO3MO>KHOCTEH;

IMIMATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE
JIPYTHX, YYUTBIBAaTh €r0 TPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKJIFOYAIOIIMX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITE HHTEPEC U Pa3pemiaTh KOHPIUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K xonumy oOyuenuss B 10 kjacce npeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y 00YHAOUIUXCSI YMEHUINA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (U3MKUM B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B PAKTUYECKON IE€ATEIbHOCTH JIHOIEH;

YUNTBHIBaTh TIpaHULbl NPUMEHEHUS H3YUYCHHBIX (U3NYECKUX MOJENEH:
MaTepHalibHasl TOUKa, MHEpLUUaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIIO,
UJCATbHBIN Ia3, MOJENU CTPOECHUS Ta30B, JKUIKOCTEH M TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUYECKUI 3apsl IpU pelieHnu GU3NYECKUX 3a/1a4;



pacrio3HaBath (U3UYCCKHE SABJICHUS (TIPOILECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOpPUU CTPOCHHUS BEIECTBA U
3JIEKTPOJAMHAMHUKH:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMAaJICHUE TeJ, JIBU)KEHUE MO OKPYKHOCTH, HWHEpLUS,
B3aumojelicTeue Ten, nuddys3us, OpOYHOBCKOE JBMXCHHUE, CTPOCHUE JKUIKOCTEH
1 TBEPJIBIX TEJ, M3MEHEHHE 00BhEMA TeJl MPU HarpeBaHUU (OXJIaXKIESHHUH ), TCTNIOBOC
paBHOBECHE, HUCHApPEHHUE, KOHJCHCALMS, IJIaBJICHUE, KPUCTALIM3ALMSA, KUIICHUE,
BJIAJKHOCTh BO3]1yXa, MOBBIIICHUE JABJICHUS I'a3a IPU €r0 HAarpeBaHUU B 3aKPBITOM
COCyZle, CBSI3b MEXAY NapaMeTpaMu COCTOSIHHSI Ta3a B H30Ipoueccax,
AJIEKTpHU3ALUA TEJ, B3aUMO/ICCTBUE 3aPsIIO0B;

OTUCHIBATh MEXAaHWYECKOE JBUKEHUE, HCIOJIb3ysl (PU3MUECKHUE BEIUYUHBI:
KOOpJIMHaTa, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMITYJIbC T€Jla, KNHETUYECKasl dHEPTUsi, MOTCHUUAIbHASA dHEPTUSl, MEXaHUYECKas
paboTta, MeXaHWYECKass MOIIHOCTb; MpPU OMNUCAHWU TMPABWIBHO TPAKTOBATH
(GU3UYECKUI CMBICT HKCIOJIB3yEeMbIX BEIUYMH, WX OOO3HAYCHUS W EIWHHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BEIIMUMHY C JAPYTUMU
BEJIMYMHAMM;

ONKMCHIBATh HM3YUYCHHBIE TEIUIOBbIE CBOWCTBA TEJ M TEIUIOBBIE SIBJICHUS,
UCTIONIB3YsT (DM3MYECKHME BEIMYWHBI: JaBJICHUE Ta3a, TEeMIlepaTypa, CpeaHss
KUHETUYECKAsT DHEPTrUsi XaOTHYECKOTO JIBMIKEHUS MOJICKYJl, CPEIHEKBAIpATUUHAS
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, pabora rasa,
KOd(PUIMEHT TMOJe3HOr0 JACHCTBUS TEIUIOBOTO JBUTATENs; NpPU ONHCAaHUU
MPaBWIBLHO TPAKTOBAaTh (U3MUECKUH CMBICT HCIOIB3YEMBIX BEIWYWH, WX
0003HAUCHUS © CAWHHUIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMHU BEJIMUUHAM;

ONKCHIBATh U3YUYEHHBIC JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKUE
SABJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEIUUYUHBI: DJICKTPUYECKUM 3apsij,
ANEKTPUYECKOE TOJIE, HAMPSKEHHOCTD MOJIs, MOTEHIHAN, PA3HOCTh ITOTEHIMAJIOB;
P ONHCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (HU3UYSCKUN CMBICT HCIIOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYEHUsS W EJUHUIIBI, YKa3biBaTh (HOPMYJIBI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PUBUUYECKHUE TPOIIECCHl W SBICHUS, UCIOJB3Ys (PU3NUECKHE
3aKOHBI Y MIPUHIIUIIBL: 3aKOH BceMHUpPHOTO TArorenwus, I, II u I 3akonsr HetoTOHa,
3aKOH COXpaHEHHS MEXAaHUYECKOM DHHEPIrHH, 3aKOH COXPAHCHUS WMIIYJbCA,
MPUHIUIT CYNEPHO3UIMUA CHUJI, TPUHIUMII PABHOINPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUIO0 CTPOEHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JIBUKEHHS MOJIEKYJI C
abCOJIOTHOM TeMIlepaTypoM, MEePBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH KyllioHa, mpu 3TOM pa3iauyarh CIOBECHYIO



(bOpMyIMpPOBKY 3aKOHA, €T0 MaTEMAaTHYECKOE BBIpAKEHWE W YCIIOBUA (TPaHMUIIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHIMUIIBI JEWCTBUS  MAalllMH, HOPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auyaTh YCJIOBHS MX O€30MacHOTO HCIIOIh30BAHUS B
MMOBCEIHEBHOM KU3HHU;

BBITIOJIHATDh JKCIIEPUMEHTHI 10 HCCJICJAOBAHUIO (DU3UYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEpPEHUM, MPU 3TOM
dbopmynupoBarh mpoOieMy/3agady M TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIONKEHHOIO0 OOOPY/IOBaHUS, MPOBOAUTH OMBIT U
(dbopMyIMpOBaTH BHIBOIBI,

OCYULIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3MUECKUX BETUYHH, IIPU
TOM BBIOMPATh ONTHUMAJBHBIN CHOCOO M3MEPEHUS U MCIOJIb30BaTh H3BECTHbHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAHUEM IMPSMBIX M3MEPEHUH, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
buKkcHpoBaTh pE3yNbTaThl MOJIYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYHUH B
BU/JI€ TAOJIUL U TpaUKOB, I€JaTh BEIBOBI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

cobiroAaTh npaBuiaa 0€30MacHOrO TPyJa NP MPOBEICHUM HCCIEIOBAHUI B
pamMKax ydeOHOTrO OHKCIIEpUMEHTa, Yy4eOHO-HCCIIEOBAaTENbCKOM W IPOEKTHOU
JESATETHPHOCTH C HMCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPONUCTB U J1TAOOPATOPHOTO
000opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (U3WYECKOM MOEINbIO,
UCTIOJIb3YsI (PU3UYECKUE 3aKOHBI ¥ TIPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3a1a9u
BBIOWpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEeoOXoauMble NJisi €€ pelleHHs], TPOBOJUTh PAaCUYEThl U OLEHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HAYeHUS (PU3NUECKON BEJTMYUHBI,

peniaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEMPOTUBOPEUUBYIO
LENOYKY pPACCYKIEHUH C OMOpOM HAa HM3yYECHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bU3UYCECKHE SIBICHNUS,

UCIIOJIb30BaTh ~ MpPU  PEIIeHHH  y4eOHbIX  3aJlad  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU
Y IPEICTaBIICHU YYEOHOW U Hay4YHO-IOMYJIIPHON MH(POPMALIMH, [TOITYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJTM3UPOBATH MOTyIaeMy 0 HH(HOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MpU OOpaIlleHuH ¢ MPUOOpPaMU U TEXHUYECKUMU



YCTPONCTBAMH, NI COXPAHEHUSI 3JIOPOBbSI M COOJIIOICHUSI HOPM DKOJIOTUYECKOTO
MOBECHUS B OKPY Kalollel cpejie;

paboTaTh B Tpynmne C BHIMIOJHEHUEM pA3JIMYHBIX COIMATIBHBIX POJIEH,
IJIAHUPOBATh palbOTy TPYIIbl, pPalMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
MJIAHUPOBAThH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMaTPUBAEMOM TIPOOIIEMBI.

K xoniy oOyuenus B 11 kjacce mnpeamMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKOU JEATEIBHOCTH JIOJEH, IEJOCTHOCTh M €IMHCTBO
(bu3HYecKoil KapTUHBI MUDA;

YUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJENECH:
TOYEUHBIN AIEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHbIA UCTOUHUK CBETA, si/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sifpa MpHU perieHuH (PU3NYECKUX
3azay;

pacro3HaBath (GU3UYECKHUE SBJICHUS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB DJICKTPOJMHAMUKHU U KBAHTOBOW (DU3UKU: IJIEKTPUUECKAS] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHUCTBUSI TOKA, B3aMMOJICHCTBUE
MarHuTOB, DJICKTPOMarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
IPOBOJHUK C TOKOM M JBIDKYIIMICS 3apsll, 3JIEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpOCTpaHEHUE CBETa, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHnus, audpaknus W TOJMIpPU3alMs CBETa, JHUCIEPCUS CBETa,
dboToanekTpudecknii 3p ekt (poTodrddekT), CBeTOBOE AaBICHNE, BOSHUKHOBEHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAs U MCKYCCTBEHHas
PaAMOaKTUBHOCTH;

ONUCHIBATh W3YUYCHHBIC CBOWCTBA BeIIECTBA (AJEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTh  pPa3IMYHBIX  Cped) U
AJIEKTPOMArHUTHBIE SIBICHUS (TIPOIECCHI), MCTONB3YSd (U3MYECKUE BEIMYMHBIL:
AIIEKTPUUECKHUI 3apsjl, CUJia TOKa, JJIEKTPUUECKOE HANpPsDKEHHE, JJIEKTPUUYECKOe
CONPOTUBJICHUE, PA3HOCTH MOTEHIIMAIOB, JIEKTPOJBMXKYINAsl cuia, padoTa TOKa,
WHIYKIUST MAarHUTHOrO Mojsi, cuia Awmmepa, cwia JlopeHiia, MHIYKTUBHOCTb
KATYIIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJIEH, MEPHOJi M YacToTa
Kojebanuii B KoyeOaTeIbHOM KOHTYpE, 3apsii W CHiIa ToKa B IIpolecce
FapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHuM, (OKYCHOE pacCTosHUE U
ONTHYECKAsl CHWJIA JIMH3bI, NIPU ONHCAHUU TPABUIBLHO TPAKTOBATh (PU3MUECKUU
CMBICI UCIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUSI U €JAUHUIIbI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYUMHY C JAPYTUMHU
BEJIMUMHAMM;



ONMCHIBATh W3YYCHHBIE KBAHTOBBIE SBIIEHUS W NPOLECCHI, HCHOJIb3YS
¢bu3nUecKkue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUOJ TTOTypaciiazia, SHEPTUsl CBSI3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
WCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIONIME JIAaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTUMH BEJIMYHMHAMU,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETNUNHBI,

aHAJIU3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIOIB3Ys (PU3UUYECKUE
3aKOHBI M IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIENOBATEIBHOTO U NapaIEIbHOIO
COCIMHEHUs MNPOBOJAHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTEHHA st GoTtodrddexra,
3aKOH COXPAHEHHUSI DHEPrUHU, 3aKOH COXPAHECHUS HMMIIYJIbCAa, 3aKOH COXPaHEHUSA
AIEKTPUYECKOrO 3apsiia, 3aKOH COXPAaHEHUs MAacCOBOr0O 4YMCIa, MOCTyJarel bopa,
3aKOH PAJMOAKTHBHOTO pachaja, Ipyu 3TOM Pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE M YCJIOBHUS (TpaHHULbI, OOJIACTH)
MPUMEHUMOCTH;

ONPENETATh HAMPABICHUE BEKTOPA MHIYKIMA MAarHUTHOTO MOJISI IPOBOIHUKA
C TOKOM, cuibl Amriepa u cuisl Jlopenua;

CTPOUTh W OMNHCHIBATh HM300paKEHUE, CO3/aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI [0 MCCIIEA0OBaHUI0 (DU3NYECKUX SBJICHUU W
MIPOLECCOB C HCHOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX HU3MEPEHUI: IMPU STOM
dbopmyimpoBarh TpobJeMy/3agady H THUIOTE3y YyYeOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOIO0 00O0pYyJOBaHMS, MPOBOAUTH OINbBIT U
(bopMyIMpOBaTH BHIBOJIBI,

OCYILIECTBIISATh MPSMbIE M KOCBEHHBIC MU3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
TOM BBIOMpPaTh ONTUMAJbHBIA CIOCOO M3MEPEHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIeIOBaTh 3aBUCUMOCTH (U3MUECKMX BEJIIMYUH C MCIOJb30BaHUEM
OpSIMBIX U3MEPEHUM: MpPU DTOM KOHCTPYHUPOBATH YCTaHOBKY, (HUKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHJE TAOIUI] U
rpadMKoB, eJIaTh BBIBOABI 10 PE3YIbTaTaM UCCIICIOBAHUS;

coOmro/1aTh MpaBmiia 6€30MacHOT0 TPYJa MPU MPOBEJACHUU HMCCICIOBAHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-UCCIIEeNOBATEIbLCKOW U IMPOECKTHOM
JEATEIbHOCTU C UCIIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U JIaDOPATOPHOTO
000Opy10BaHUS;

pemarh pacuéTHble 3a7a4dl C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a YCIOBUS 3a1a4u



BBIOWpATh (DPU3UYECKYI0 MOJEIb, BBIACHITh (PU3UUYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOouMbIe JUIsl €€ pEellIeHUs, NMPOBOJUTh PAcu€Thl M OLIEHWBATH PEaIbHOCTH
MOJIYYEeHHOT'0 3HAYeHUS] (PU3HUECKON BEJIMUUHBI;

pelIaTh KaYeCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUYECKH HETPOTUBOPEUUBYIO
LENOYKY pPACCYKIEHUH C OMOpPOM Ha HM3yYECHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bU3UYECKHE SIBICHNUS,

UCIIOJb30BaTh  IPU  pPELIEHUH  y4uyeOHBIX  3aJady  COBpPEMEHHbBIE
UH(OPMAIMOHHbIE TEXHOJIOTMH JJI MOUCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETALUU
Y IPECTaBIICHUs YYEOHOW U Hay4YHO-IOMYJIIPHON MH(POPMALIMH, ITOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIUIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MallUH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCJIOBUS UX O€30MACHOIO MCMOJIb30BaHUS B ITOBCEIHEBHON
KHU3HU;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOM >KU3HU
i obecrieyeHus: 0€30MaCHOCTU MPH OOpaLICHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAaMH, JIJIsl COXPAaHEHHUsI 3J0POBbsSl U COOJIFOJIEHUSI HOPM 3KOJOTHYECKOIrO
MIOBEJICHUA B OKPYKAIOUIEH Cpee;

paboTaThb B TIpyHIE€ C BBIIOJIHEHUEM pa3JIMUHBIX COLHUAIbHBIX pOJIEH,
IUTAHUPOBATh padOTy TPYyNIlbl, PalUMOHAIBHO paCHpenesiTh OO0S3aHHOCTU U
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBaTHO OLICHUBATh
BKJIaJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBaeMON IPOOIIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE
10 KUIACC

KoanuecTBo 4acoB
Ne HaumenoBanue

pa3/iesioB U TeM
NPOrpamMMmbl

Koutpoasnbie IIpakTnueckue
padoThI padoThI

n/n Bcero

Pa3znea 1.OU3UKA U METOJAbI HAYYHOI'O ITO3HAHUA

duzuka 1 MeTOBI
1.1 A 2

HAay4YHOI'O MMO3HAHUA

Hroro nmo pazneny 2
Paznen 2.MEXAHUKA
2.1 Kunemaruka 5
2.2 JlmHamuka 7

DJIEeKTPOHHbBIE
(uugposbIe)
oOpa3zoBaTte/ibHbIE

pecypchbl

bubmuoreka [JOK
https://m.edsoo.ru/7{41bf72

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

BocnurareJbHBIN
KOMIIOHEHT

[IposBieHne uHTEpECa K
UCTOPHUU U COBPEMEHHOMY
COCTOSIHUIO POCCUMCKOMN
¢duznyeckoil HayKu

Oco3HaHue [EHHOCTU
0e3omacHOro o0pasa KU3HH B
COBPEMEHHOM
TEXHOJIOTHYECKOM MUPE,
BaXHOCTHU IPaBUI 0€3011acCHOTO
MOBEJICHUS HA TPAHCIIOPTE, Ha
JIOpOTax, ¢ AIEKTPUICCKUM H
TEIUIOBBIM 000PY/IOBaHHEM B
JIOMAIITHUX YCIIOBUAX

Oco3HaHue EHHOCTH
(du3nyecKoil HayKu Kak
MOIIIHOTO MHCTPYMEHTA
MO3HaHUS MUPA, OCHOBBI
pa3BUTHS TEXHOJIOTUM,
Ba)KHENIIIEN COCTaABIIAIONIEH



KyJbTYpPbI

Passutne Hay4yHOU

)3 3aKOHBI COXPAHEHHUS B 6 | 1 bubnuoreka [JOK T10003HATETFHOCTH, HHTEpECa
' MEXAHUKE https://m.edsoo.ru/7f41bf72 | K Ucciea0BaTEILCKOMN
NeSATeTbHOCTH
Hroro no pasneny 18

Pa3znea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA

BOCHpI/IHTI/IC O3CTCTHYCCKHUX

KadyecTB (PU3NUECKOI HayKH: e€

OCHOBBI MOJIEKYJISIPHO- bubnuoreka [IOK

3.1
KMHETUYECKOU TEOPUU https://m.edsoo.ru/7f41bf72

FapMOHUYHOT'O TIOCTPOEHUS,

CTPOTOCTH, TOYHOCTH,
JIAKOHUYHOCTH

Oco3HaHue IEHHOCTH
6e3o0macHoro oopasa >KU3HU B
COBPEMEHHOM

TEXHOJIOTHYECKOM MUPE,
bu6mmorexka [JOK

BaYKHOCTH IIpaBHiI O€30II1aCHOI0
https://m.edsoo.ru/7f41bf72 p

3.2 OCHOBBI TEPMOAMHAMUKHI 10 1

MOBE/ICHUS HA TPAHCIIOPTE, Ha
JIOporax, ¢ AEKTPUUECKUM U
TEIUIOBBIM 000PY/I0BaHHEM B
JIOMAIITHUX YCIOBUAX

AFpeFaTHBIC COCTOSIHHUA HGHHOCTHOC OTHOIICHHUC K

3.3 Benrectsa. Pa3oBEIE 5 bubmorexa HOK OCTHIKEHUSIM POCCHICKUX
' HiecTpa. https://m.edsoo.ru/7f41bf72 | ™ p

MePEXO0/Ibl y4EHBIX-(U3UKOB

Hroro no pasneny 24

Pa3nea 4.9JIEKTPOIUHAMMUKA

4.1 OnexTpocTaThKa 10 1 1 bubnuorexa [IOK ‘ ['oTOBHOCTB K aKTUBHOMY



https://m.edsoo.ru/7f41bf72 | ygacTuio B 00CyKICHUN

00II1eCTBEHHO-3HAYNMBIX U
ATUYECKHUX MPoOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM TOCTHKECHUI
bu3uKu

Oco3HaHue [IECHHOCTH
Oe3omacHOro o0pasa KU3HH B

COBPEMEHHOM
[TocTrossHHBIM TEXHOJIOTUYECKOM MUDE,
4.2 ANEKTPUUYECKUN TOK. TOKHM 12 2 2 bubmmorexa [TOK Ba)XHOCTH TIPABHJI O€30MTaCHOTO
' p ' https://m.edsoo.ru/7f41bf72 P
B Pa3IMYHBIX CpeIax MOBEJICHUS HA TPAHCTIOPTE, Ha
JIOporax, ¢ AEKTPUUECKUM U
TEIUIOBBIM 000PYI0BaHHEM B
JIOMAIIHUX yCIOBHSX
Hroro no pasaeny 22
Pe3epBHOe Bpemsi 2
OBUIEE KOJIMYECTBO 68 5 5

YACOB I10 ITPOTPAMME



11 KUIACC

HaumenoBanue
pa3/1esioB U TeM
NMPOrpaMmblI

n/n

KoanyecTBO 4acoB

Bcero

Pa3nea 1.9JIEKTPOIUHAMHUKA

MarsuTtHoe I110JI€.

1.1 DJeKTpOMarHuTHas

WHIYKIUS

Hroro no pazneny

11

11

Pa3nea 2. KOJIEBAHUSA U1 BOJIHbBI

MexaHnuyeckue 1
2.1 AJIEKTPOMATrHUTHBIE
Koae0aHus

MexaHnueckue 1

2.2 ANIEKTPOMATrHUTHBIE
BOJIHBI
23 OnTHka

10

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uu¢posbie)
oOpa3oBaTte/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢97c¢

BocnurareabHblii
KOMIIOHEHT

bu6mmoreka [IOK
https://m.edsoo.ru/7141c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢97c¢

bubmnoreka IJOK
https://m.edsoo.ru/7f41¢97c¢

AKTHBHOE y4acTue B
pELICHNN TPAKTHYECKUX
3a/1a4 (B paMKax CEMbH,
IIKOJIBI, TOPOJIa, Kpasi)
TEXHOJOTHYECKON U
COLIMAJIbHOU
HATPaBIIEHHOCTH,
TpeOYIOIUX B TOM YHCIIE U
(bu3HYECKUX 3HAHUI

WHTepec K MpakTUIeCKOMY
u3y4eHuIo npodeccuii,
CBSI3aHHBIX C (PU3UKOM

Bocnpusitue screTnueckux
KauecTB (PU3NIECKOM
HAyKU: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH,
TOYHOCTH, IJAKOHUYHOCTHU

OpueHraius Ha
MpUMEHEeHHEe (PU3HUECKUX



Uroro no pazgeny 24

Paszea 3.0CHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBLI CIIC HaHBHOﬁ
3.1 H 4 1

TCOpHUU OTHOCUTCIILHOCTHU

Hroro no pazneny 4

Pa3znen 4 KBAHTOBAS ®U3UKA

DeMeHThl KBAHTOBOM
4.1 6

OIITUKH

4.2 CrpoeHue aToma 4

bu6mmoreka [IOK
https://m.edsoo.ru/7141c97¢

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97¢

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c¢

3HAHUM JIJ1 peuIeHus 3a1a4
B 00JIaCTH OKPY’KAIOIICH
Cpenbl, INIAHUPOBAHUSA
MOCTYNKOB U OLICHKU UX
BO3MOKHBIX MOCJICJCTBUH
JUISL OKPYKAKOLLIEN Cpeibl

Oco3HaHue IIEHHOCTU
¢bu3nvecKkoil HayKH Kak
MOIIHOTO UHCTPYMEHTA
IIO3HaHUS MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUH,
BaOKHENLIEN
COCTABJISIFOLIEN KYJIBTYPBI

Oco3HaHue LIEHHOCTU
¢bu3znueckoit HayKu Kak
MOIIHOTO HHCTPYMEHTA
MMO3HAHMSI MUPA, OCHOBBI
pa3BUTHS TEXHOJIOTUH,
BaOKHEHIIEH
COCTABJISIFOLIEHN KYJIbTYpPBI
Opuenranus Ha
npUMeHeHHEe (PU3NIECKUX
3HAHUW JIJIs pEelIeHUs 3a1a4



4.3 AToMHOE S7pO 5

Hroro no paszneny 15

Pa3nesa S.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKH

51 DneMEeHTbl aCTPOHOMUU U
' acTpopU3UKH

Uroro no pazgeny 7

Pazgen 6.ObOBIIAIOIIEE IIOBTOPEHUE
6.1 O0o0maroree 4

bubmuoreka [{OK
https://m.edsoo.ru/7141c97¢

bu6mmorexa [JOK
https://m.edsoo.ru/7f41¢97c¢

bubmnoreka IJOK

B 00JIaCTH OKPY’KAIOIICH
Cpebl, TUTAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX
BO3MO’KHBIX ITOCJIEICTBHI
JUISL OKPYKAKOLLIEN Cpeibl
Oco3HaHue IIEHHOCTU
0e3omacHOTo 00pasa KU3HU
B COBPEMEHHOM
TEXHOJIOTHYECKOM MUpE,
B2KHOCTHU TIPABUII
0€30I1aCHOTO MTOBEICHUS Ha
TPaAHCIIOPTE, HA JOPOTaX, C
ANEKTPUICCKUM U
TEIJTIOBBIM 000pY0BaHUEM
B JIOMAIITHUX YCIOBHSIX

Oco3HaHuE IEHHOCTU
bu3nIecKoil HayKH KaK
MOIITHOTO HHCTPYMEHTA
MMO3HAHMSI MUPA, OCHOBBI
pPa3BUTHS TEXHOJIOTUH,
BAKHEUIIEH
COCTaBIISIOIIEH KYIbTYpHI

Oco3HaHte COMATBHBIX



MIOBTOPEHUE

Htoro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

https://m.edsoo.ru/7f41¢97c¢

HOPM U TPaBUI
MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJJICKTUBE,
TOTOBHOCTb K
pa3HooOpa3Hoi
COBMECTHOM AEATEIBHOCTH
IIPY BBINIOJIHEHUU YUEOHBIX,
II03HaBaTCJIbHBIX 3aa4,
BBITIOJIHCHUHN
HKCIIEPUMEHTOB, CO3/IaHUU
Y4EOHBIX TIPOEKTOB,
CTpeMJICHHE K
B3aMMOIIOHUMAHHIO U
B3aMMOIIOMOIIIM B TIpoIIecce
3TOH yueOHOH
JESTeITbHOCTH






IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
wn Tema ypoka

Pu3uka — HaykKa O PUPOE.
Haqume MCTOAbI ITIO3HAHUA
OKpPY’KaOIIET0 MUpa

Ponp u MecTO pu3uku B
(bopMHPOBAHNN COBPEMEHHON
Hay4YHOU KapTHUHBI MUPA, B
IIPaKTUYECKOU NEATEIbHOCTH JIIOAEH

MexaHuueckoe OBUKECHHUE.
OTHOCUTETHHOCTh MEXaHUYECKOTO
nerxkeHus. [lepemenienue, ckopocTsb,
YCKOpEHHUE

PaBHOMepHOE NpsAMOJIUHEITHOE
JIBUKECHHE

PaBHOYCKOpEHHOE NPSAMOJIMHENHOE
JIBIKEHUE

CBoOonHOe majeHue. Y CKopeHue
CBOOOIHOTO MAJACHHUS

KpuBonuneliHoe 1Br>XeHUE.
JBrm>keHne MaTepuaibHON TOUKH 10
OKPYXHOCTHU

[IpuHiun oTHOCHTENBHOCTH [ anmues.

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

Jlara
U3YYeHHS

DJIEKTPOHHBIE
nudgposbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [{OK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3508

bubmnoreka IIOK
https://m.edsoo.ru/ff0c3620

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c372¢e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

bubmnoreka IJOK
https://m.edsoo.ru/ff0c3ada

bubmnoreka IIOK



10

11

12

13

14

15

16

17

WuepunanbHble CUCTEMBI OTCUETA.
ITepsbIii 3akoH HproTOHA

Macca tena. Cuna. [Ipunuun
Cynepro3uiuu cuil. Bropoit 3akox
HproToHa 111 MaTepuaIbHONW TOUKH

Tperuii 3akoH HeroToHa miist
MAaTEpHAIBHBIX TOYEK

3aKoH BCEMHUPHOro TsroreHus. Cuna
TsoxecTH. [lepBas kocMuueckas
CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koadounuent tperus.
Cua conpoTHUBICHUS P IBUKECHUU
TeJa B )KUIAKOCTHU HJTH Ta3e

[TocTynarenbHOE U BpalaTesibHOE
JBUKEHHE a0COTIOTHO TBEPAOTO Tea.
MowmenT cuibl. Ilneuo cuibl. YciaoBus
paBHOBECHS TBEPIOIO Tea

Nmnynbc maTepuanbHON TOYKH,
CUCTEMbI MaTepUATbHBIX TOUEK.
Wmmynbe cunbl. 3aKOH COXpaHEHUs
HUMITYJIbCA. PeaktusHOE ABHUKCHUC
PaboTa 1 MOIIIHOCTE CHJIBI.
Kunernueckas sHeprusi MaTepuaaibHOW
ToukH. Teopema 00 HU3MEHEHUH
KMHETUYECKOW YHEPTUU

[ToreHnmmansHas 3HEprUsl.

https://m.edsoo.ru/ff0c3be8

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3el8

bubmuoreka [[OK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK



18

19

20

21

22

23

24

[TorenunanbHas 3HEPTUS YIPYTO
ne(OpMUPOBAHHOM MPYKUHBI.
[TorenuuanbpHas SHEpPrUs Tena BOIU3U
MOBEPXHOCTH 3eMITN

HOTCHHI/I&HBHBIC 1 HCIIOTCHIOMAJIBHBIC
cuibl. CBsI3b pabOTHI
HETIOTCHIIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW YHEPTUU CHCTEMBI TEll.
3aKOH COXpaHEeHHsI MEXaHUYEeCKON
SHEPTUU

JlaGoparopnas pabota
«HWccnenoBanue cBs3u pabOTHI CHITHI C
U3MEHCHHEM MEXaHHYECKOW SHEPTUU
TeJa Ha MMPUMEPE PACTIKCHUS
PE3UHOBOTO KIyTa»

KoHnTtponbHas paboTa mo teme
«Kunematuka. J{naamuka. 3aKOHBI
COXPAHEHUS B MEXaHHUKE)

OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON TeOpuHu. bpoyHOBCKOE
newkenue. uddysus

Xapakrep IBUKEHHUS U
B3aUMOJICVCTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHHUsI ra30B, KUIKOCTEN
U TBEPIBIX TENI

Macca monekyin. KonmngectBo
Bemlectra. [locTositHHas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ nsMmepenue. lllkana remmeparyp

https://m.edsoo.ru/ff0c461a

bubmnoreka IIOK
https://m.edsoo.ru/ff0c478c¢

bubmnoreka IIOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2




25

26

27

28

29

30

31

32

33

34

Lenscus

Hneanpusnii raz 8 MKT. OcHoBHOE
ypaBHenne MKT

AOGcomoTHas TeMIieparypa Kak Mepa
CpeHel KUHETUYECKOM dHEPIUU
JBUKCHMSI MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knaneiipona

3axon JlampToHa. I'a30BbIe 3aKOHBI

JlaGopatopHas paboTa
«HccrnenoBanne 3aBUCUMOCTH MEXIY
napamMeTpamM# COCTOSTHUS
Pa3pEeKEHHOTO Ta3a»

N3omporieccrl B U1€aNbHOM Ta3e U ux
rpaduyueckoe mpeacTaBIeHUE

BuyTpennsisa saneprust
TEPMOJUHAMHYECKON CUCTEMBI U
cnocoObl e€ n3meHenwus. KonmuectBo
TEIUIOTHI U paboTta. BHyTpeHHs s
SHEPTHUA OAHOATOMHOI'O UACAIIBHOTO
rasa

Bunael remionepenaun

VY nenpHas TEIIOEMKOCTD BEIISCTBA.
KonuuecTBo TemnoTs! mpu
Teruionepenade. AauabaTHeIi mpoiecc
[lepBblil 3aKOH TEPMOAMHAMUKH U €TO
MIPUMEHEHUE K U30MpoLeccaM

HeoOpaTuMocTh MporieccoB B

bubmuoreka [{OK
https://m.edsoo.ru/ff0c4fde

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

bubmuoreka [{OK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5¢36

bubmuoreka [{OK
https://m.edsoo.ru/ff0c5¢36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5efc

bubmnoreka IJOK




35

36

37

38

39

40

41

42

43

44

45

npupojae. Bropoii 3akoH
TEPMOJIMHAMUKHI

[Mpunnun aeiictBus u KI1J[ termosoit
MAaIIUHBI

Hukn Kapuo u ero KITJ{

DKojorudeckue npooaemMbl
TETIOPHEPTETHKH

Ob6o6maromuit ypok «MomnekynsipHas
¢u3uka. OCHOBBI TEPMOJUHAMUKI

KoHnTtponbHas paboTa 1mo teme
«Monexynsipaast pusuka. OCHOBBI
TEPMOIUHAMHKI

[TapooOpa3zoBaHue 1 KOHICHCAIIHS.
Hcnapenue u kunenue

AOComOTHAS M OTHOCHUTEIHHAS
BJIAKHOCTh BO3/1yxa. HachleHHbIN
nap

TBépnoe teno. Kpucramnuueckue u
amMopdHbIe Tena. AHU30TPOIHA
CBOMCTB KpUCTAIIOB. JKujakue
Kkpuctauibl. COBpeMEHHbIE MaTEPHAITBI

[InaBieHre U KPUCTAITH3AITHSL.
VnenpHas TEIUIOTA [UIABJICHUS.
CyOnumanus

ypaBHCHI/Ie TEII0BOro OajgaHca

DJIeKTpU3alus Tel. DICKTPUUECKUN
3apsz. [IBa Buaa SMEKTPUUECKUX

https://m.edsoo.ru/ff0c6230

bubmuoreka [{OK
https://m.edsoo.ru/ff0c600a

bubmuoreka [{OK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

bubmuoreka [[OK
https://m.edsoo.ru/ff0c64d8

bubmuoreka [{OK
https://m.edsoo.ru/ff0c6510

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6bcc
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47

48

49

50

51

52

53

54

3aps70B

IIpoBOHUKY, TUDIIEKTPUKU U
MOJIyIIPOBOJIHUKH. 3aKOH COXPaHEHUS
JIIEKTPUYECKOTO 3apsaa

B3aumogeiicTBue 3apa10B. 3aK0OH
Kynona. TodyeuHbIl 3JIEKTpHUUECKUI
3apsig

Hanpsk€HHOCTD 37IEKTPUYECKOTO
nosist. [IpuHnun cynepnosuuuu
ANEKTPUUECKHUX Tonel. JInnun
HaINpsKEHHOCTU

PaboTa cuit 31eKTpoCcTaTHueCcKoro
nois. [Torennuan. PasHocTh
[IOTEHIAAIIOB

[TpoBOIHUKY U AUDIIEKTPUKH B
AIIEKTPOCTATUYECKOM IIOJIE.
JusnexkTpuueckasi IPOHULIAEMOCTD

OnextpoéMkocTs. Konnencatop

DNEKTPOEMKOCTD IMJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEHHOT O
KOHJIeHCaTopa

JlaGopatopnas pabota "M3mepenue
ANIEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHIIMT AEHCTBUS ¥ IPUMEHEHUE
KOHJIEHCATOPOB, KOMTMPOBAILHOTO
ammapara, CTpyHHOTO IpUHTEpA.
DJIeKTpOCTaTUYECKAs 3aIIHTA.

bubmuoreka [{OK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6ced

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

bubmnoreka IJOK
https://m.edsoo.ru/ff0c6100

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c72c0
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56

57

58

59

60

61

3azemiIeHHE AIIEKTPONPUOOPOB

DNEKTPUYECKUN TOK, YCIOBHUS €r0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnporusnenue. 3akon Oma 1ist
yuactka uenu. KonrponsHas pabota
1o TeMe: "DHeprus 3apsiKEHHOTO
KOHZeHcaTopa". "OIeKTpoEMKOCTh
KOHJIeHcaTopa".

[TocnemoBarenpHOE, TAPAIIEIBHOE,
CMEIIaHHOE COeIMHEHHE

MpoBOTHUKOB. JIaboparopHas padoTa 1
«M3y4eHne CMEIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

PaboTta 1 MOLTHOCTB 3JIEKTPUYECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

3akon OMa 11 TTOJTHOM (3aMKHYTO)
anektpudeckoi nenu. Koporkoe

3ambIkanue. JlaboparopHas pabora 1
«M3mepenne DJIC ucTouyHnKa TOKa U

€r0 BHYTPEHHETO COMPOTHBIICHUS

ONeKTpOHHAsk IPOBOAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHUMOCTD
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
teMriepatypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUUECKUN TOK B BAKyyMe.
CBolicTBa JIEKTPOHHBIX ITyYKOB

[TomrynpoBOIHUKH, UX COOCTBEHHAS U
npUMecHas MpoBoANMOCTh. CBoOICTBa

bubmnoreka IIOK
https://m.edsoo.ru/ff0c7410

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7ae0

bubmnoreka IIOK
https://m.edsoo.ru/ff0c84ae
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63

64

65

66

67

68

p—n-niepexona. [lomynpoBogHUKOBBIE
IPUOOPHI

DNEKTPUUECKH TOK B paCTBOPAX H
paciuiaBax 3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS TUCCOLIUALIHUS.
DIIEKTPOIN3

DJIEKTPUUYECKHI TOK B raszax.
CamocTosATenbHbIN 1
HECaMOCTOSITENbHBIN pa3psal. MonHus.
IInazma

DJexTpuyecKre Ipudopsl U
YCTPOMCTBA M UX MPAKTUYECKOE
npumeHenue. [IpaBuna TeXHUKU
0e30macHOCTH

O6o06maromuit ypok
«DNEKTPOAUHAMUKA»
KoHnTtponbHas paboTa mo teme
«nektpocraruka. [locTosHHBII
ANEKTpUYECKuid TOK. Toku B
pa3IMYHBIX Cpeaax»

Pe3epBHblii ypok. KonTposibHas
pabora 1o Teme "DIeKTpoIuHaMHKa"

PesepBHbIii ypok. O600mIIa0muii ypok
o TemMam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c82ba

bubmuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bubmuoreka [{OK
https://m.edsoo.ru/ff0c861fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

bubmnoreka IJOK
https://m.edsoo.ru/ff0c8a8a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c8c56

bubmuoreka [{OK
https://m.edsoo.ru/ff0c&f6c




11 KUIACC

Ne
n/n

Tema ypoka

ITocTossTHHBIE MAarHUTHI B UX
B3aumMOecTBHE. MarHuTHOE TI0JIE.
Bekrop MaruuTHOM MHAYKUUH. JInHUM
MAarHUTHON UHIYKIIMH

MarsuTHO€ noJje IPOBOJHUKA C
TokoM. OnbIT Dpcrena.
B3aumoaeicTere npoOBOJHUKOB C
TOKOM

JlabGopaTtopHnas padora «M3yuenune
MarHUTHOTO TIOJIS KATYIIKU C TOKOM)

JlelicTBME MAarHUTHOTO TTOJIST HA
MPOBOAHMK ¢ ToKOM. Cuiia Amnepa.
JlaGopaTopHnas pabota
«HccnenoBanue neicTBUA
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM

JlelicTBME MAarHMUTHOTO TTOJIS HA
JBIDKYIIYIOCS 3apsKEHHYIO YaCTHILY.
Cuna Jlopenna. PaGota cuibt
Jlopenua

DnekTpomMarauTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOM uHAYKIMU. DJC
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM

KoanuecTBo 4acos

Bcero

KonTpoJbHble
padoThI

Jlara

IIpakTHyeckue
H3y4YeHHUs

padoThI

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edso0.ru/ff0c9778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9ac0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9df4




10

11

12

13

14

unaykuuu dapanes
JlaGoparopHas paboTa
«HccnenoBanue sIBJICHUS
AJIEKTPOMArHUTHON UHIYKITUN

NunykTuBHOCTS. SIBIEHUE
camouHaykuu. 3J1C caMOMHOYKIUU.
DHeprusi MarHUTHOTO MOJIsl KaTYILIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuuyeckue yCTpoucTBa U UX
IIPUMEHEHHUE: TOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUThl, IEKTPOABUIaTEINb,
YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHII,
MHJIyKLIHAOHHAs [1eYb

O6o6maromuii ypok « MarnutHoe
noJie. DIeKTPOMarHuTHasE MHAYKIHS»

KonTponbhas padbota no teme
«MarauTHoe 1oJe.
DneKTpoMarHuTHas WHIYKITUS

CB00OOIHBIE MEXaHUYECKHUE
KoseOaHus. 'apmonnyeckue
KoJieOaHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJICOaHUH.
[IpeBparnienue sHepruu
JIaGoparopHas paboTa
«HccnenoBanne 3aBUCHMOCTHU
Mepuo/ia MaJibIX KojieOaHuM Tpy3a Ha
HUTHU OT JJIMHBI HUTH B MacChl TPy3a»

Konebarenbublit kKoHTYp. CBOOOIHBIE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cad58

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

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

19

20

3JIEKTPOMarHuTHbIE KojeOaHus B
UjealbHOM KoJieOaTeTbHOM KOHTYpE.
AHaNOrus MeXIy MEXaHUUYECKUMH U
ANEKTPOMArHUTHBIMU KOJeOaHUIMU

®opmyna Tomcona. 3akoH
COXpaHECHHS YPHEPTUU B HICATHHOM
KoJIeOaTeIbHOM KOHTYPE

[IpencraBnenue o0 3aTyxXarMmx
KoJieOaHusx. BeIHYyKIeHHbIE
MexXaHn4uecKue Kojiebanus. Pesonanc.
BriHyX)1€HHBIC 3JIEKTPOMAarHUTHBIE
KoJeOaHus

Ilepemennsbiit Tok. CUHYCOUAIBHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMIIJIMTYTHOE U
JEHCTBYIOIEE 3HAYCHUE CUJIBI TOKA U
HaIPSKEHUS

Tpancdopmarop. [IponsBoactso,
nepenaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

Y CTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE JIEKTPUYECKOT0 3BOHKA,
reHeparopa nepeMeHHOro TOKa,
JMHUN 3JIEKTponepeaayd

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJACTBE JIEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
3JIEKTPOSHEPTUHU B MOBCEIHEBHOM
KNU3HU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324




21

22

23

24

25

26

27

28

29

30

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb
pacnpocTpaHeHUs U JITTHHA BOJHBI.
[Tonepeunsie ¥ MPOIONBHBIE BOTHBI

3Byk. CKOpocCTh 3ByKa. [ pOMKOCTh
3ByKa. BeicoTa ToHa. TemOp 3ByKa

ONEeKTPOMarHUTHBIE BOJHBI, UX
CBOMCTBa U cKopocTs. [IIkana
3JIEKTPOMAarHUTHBIX BOJIH

[IpuHUuUIBI pagnocBa3u U
TeneBuaeHus. Pa3Butue cpeacTs
cBsa3u. Pagnonokanusa

Kontponbnas padota «Konebanus u
BOJTHBD»

[IpssmonrHENHOE pacpOCTpaHEHHE
CBETa B OJJHOPOJHOM CpeJe.
Todeunslii HICTOYHUK cBeTa. JIyd
CBETa

OTtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
M300paXe€HUI B IMIJIOCKOM 3€pKajie
[Ipenomnenue cera. [lonHoe
BHYTpeHHee oTpaxeHnue. lIpenenpHblil
YTOJI MOJTHOTO BHYTPEHHETO
OTpaXKEHUS

JlaboparopHnas pabota «3mepenue
MOKAa3aTels MPETOMIICHHS CTEKIIa

JIunzel. [loctpoenune n300pakeHuil B

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cca54

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cccOc

bubmuorexa [JOK
https://m.edsoo.ru/ff0ccfe0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc618

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

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd 716

bubnmmoreka [IOK
https://m.edsoo.ru/ff0cd67a

bu6mmoreka [IOK




31

32

33

34

35

36

37

38

39

nuH3e. PopmyIia TOHKOHN JIMH3HI.
VYBenu4yeHue JUH3bI

JIaboparopHast paboTa
«HccnenoBanue CBOMCTB
M300pakKeHUH B JIMH3AX)

Hucnepcus ceeta. ClI0KHBII COCTaB
6emnoro cseta. Lger. JlaboparopHas
pabota «Habmonenue aucnepcun
CBETa»

Wnrtepdepenmus creta. dudpaxims
ceta. [{udpakinuonnas pemeérka

[TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsapuzanus cBera

Onrtuyeckre npuOOPHI U yCTPONCTBA U
yCIIOBUS UX 0€30MaCHOr0 NPUMEHEHUS

I'panuipl MPUMEHUMOCTH
KJIacCU4eCKOoN MexaHukH. IlocTynarsl
CIIELUAJIbHON TEOpUU
OTHOCHUTEIILHOCTH

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
3ameieHre BpEMEHH U COKpAIlleHUE
JUINHBI

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN
yacTuilbl. CBS3b MAacChl C YHEPTUEH U
HUMITYJIbCOM. DHEPrusi MOKOs
KonTponbhas padora «OnrTuka.
OcHOBBI cielIMaNIbHOM Teopun
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/ff0cddle

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf02e

bubmmoreka [IOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfad42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfc68

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cf6{0
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41

42

43

44

45

46

47

48

49

®otonsl. Dopmyna [Inanka. DHeprus
Y UMITYJIbC (POTOHA

OTKpbITHE U HCCIEA0BAHNE
dotordderra. OnbiTer A. T
CroneroBa

3akoHb! porodddekra. YpaBHeHue
Duinmreitna s Gotorddexra.
«Kpacnas rpanuna» gorosdppexra

Jasnenue cera. OnwiThl I1. H.
JleOeneBa. XuMU4eCKOE IeiiCTBUE
CBETa

TexHuueckue ycTpoiicTea u
MPaKTHYECKOE TPUMEHEHUE:
(dhoTOrMEeMEHT, POTOAATUHK,
COJIHEYHas Oarapesi, CBeTOANO

Pemrenue 3amau no reMe «9JI€MEHTEI
KBAaHTOBOW ONTHKW)

Monens atoma Tomcona. OTBITEL
Pesepdopra mo paccessHuIO 0-9acTHII.
[LmaneTapHas MoJiesIb aTOMa

IToctynarts! bopa

Wznyyenue u noriomeHue GoToHOB
IIpU IIEPEXOE aTOMA C OJHOIO YPOBHS
SHEPIUM Ha Apyroul. Buasl criekTpos
BousiHOBBIE cBOMCTBA YacTULl. BOIHBI
ne bpoitna. Kopryckynsipao-
BOJIHOBOM tyanu3M. CloHTaHHOE U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfel6

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cffc4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d015¢e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0d091a

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8
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51

52

53

54

55

56

BBIHYXXJICHHOC U3TYYCHUC

OTKpbITHE pau0aKTUBHOCTU. OMBITHI

Pesepdopaa no onpenenenuo cocrapa

PAaAOAKTUBHOI'O U3TTYYCHUA

CgoiicTBa anbda-, 6era-, ramma-
u3ny4yeHus. BnusHue
PaIMOAKTUBHOCTH Ha )KUBBIC
OpTaHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacnan.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnazn. I'aMma-u3inydeHue

DHeprus CBSI31 HYKJIOHOB B SITPE.
SnepHbie peakuuu. SnepHbin
peakrop. [IpobneMsl, mepceKTUBHI,
3KOJIOTUYECKUE ACIIEKThI SIAEPHOMN
SHEPreTUKU

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeTobl HAOMIOACHUS U
PErucTpalK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «PyH1aMeHTalbHbIE
B3auMoAeHcTBUA. ENMHCTBO
(U3HUECKON KapTHHBI MHPAY

Bun 38é3nH0r0 HeOa. Co3Be3nus,
SIpPKUE 3BE3/bl, IJIAHETHI, UX BUIUMOE
nBrkeHue. ConHeUHas CHCTEMa
Counnrte. ConHeuHass akTUBHOCTD.
Hctounuk sHeprun CosiHIa U 3BE311

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e38
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58

59

60

61

62

63

64

3BE311BI, UX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOM
MocNeI0BaTeIbHOCTU. BHYTpeHHee
ctpoeHue 38&31. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOXKICHUU U
spoatonuu CoJIHIIA U 3BE3]T

Muieunsiii [IyTe — Hama ["anmakTuka.
ITonoxenne n nBuxenue CosHLa B
lanaktuke. ['anaktuku. Y€pHpie
JBIPBI B IPAX TaJaKTUK

Bcenennas. Pa30Oeranue rajakTHK.
Teopust bosbiioro B3peIiBa.
PenukToBoe nznyueHue.
MerTtaranakTuka

Hepemenasie mpo0ieMbl aCTPOHOMUU

Konrtpomnbnas pabora «DneMeHTHI
aCTPOHOMMU U aCTPOPHUIUKI

O6o0maromuii ypok. Pois ¢usuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTMYECKOM, COLIMATLHON U
ATUYECKOHN cdepax AeaTeTbHOCTH
YyelIoBeKa

O6o0maromuii ypok. Pois u mecto
(U3MKH ¥ aCTPOHOMUHU B
COBPEMCHHOM HAYYHON KapTUHE MUPa

O6o06maromuii ypok. Poib
(dbuzmveckoit Teopuu B HOPMUPOBAHUH
NpeACTaBiICHUH 0 pu3nyeckon
KapTHHE MHpa



65

66

67

68

O6o0maromuii ypok. Mecto
(bU3MIEeCKO KapTUHBI MHPa B 00IIEM
Psly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUI O IPUPOJIC

PesepBHbIil ypok. MarautHoe mnosie.
ONEeKTPOMarHuTHas HHAYKIHS

PesepBubiit ypok. Ontuka. OCHOBBI
CIIELUAJIbHON TEOpUU
OTHOCHUTEIIbLHOCTH

Pesepnbiii ypok. KBantoBas ¢usuka.

DeMeHTBl aCTPOHOMUU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784







YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

» dusuka, 10 kinace/ Mskumes I'.51., byxosues b.b., Corckuiit H.H. mon
penakiueit [TapdpentreBoit H.A., AkunonepHoe o61mecTBo «3narenbcTBo
«IIpocsemieHue»

» ®usuka, 11 kimace/ Msaxumes I'.J1., bByxosues b.b., Hapyrun B.M. nion
penakiueit [lapdentoeBoit H.A., AknmonepHoe o6mectBo «M3marenscTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI IS YYUTEJIA
1. ®uzuka. 10 xknacc. YueOHuUK 17151 001ieo0pa3oBat. opraHu3aIiuii ¢ MpuI.HA
3NIEKTPOH. HOocUuTese: 0a30BbIil U mpoduneHeli ypoBHu/ I'. 5. Mskumes, b.b.
byxognes, Corckuit H.H./ M.: [Ipocsemienue, 2020.

2. Kynepureitn FO.C. @usuka. uddepeHunpoBaHHble KOHTPOJIbHbIE PAOOTHI. 7-
11xmacc.CII6.: U3a. [lom «CentsaOpoy», 2015.

3. ®usuka. «kKOHCTPYKTOP» CaMOCTOATENIBHBIX U KOHTPOJIbHBIX padoT. 10 — 11
KJIaCCHI: ITocoOue ISl yuuTenel oomeoo0pasopat. yupexaeHuii/ C.M.
Angpromeukut, A.C. CnyxaeBckuii.- M.: [Ipocsemienue, 2018.

4. Coopuuk 3amad o pusuke. 10-11 xmaccs! (k yaueOnukam ['.51. Mskumena
u.jap.) — M.: Dx3amen, 2019.

5. Coopnuxk 3anau no ¢pusuke ais 10—11 kimaccrl: mocodbue AJist yuanuxcs



o0mreobpasoBar. opranu3anuii: 6a30BeIid u mpodu. ypoau / H.A.
[Tapdpentrena.- 5-e uza. M .: Ilpoceewenue, 2017 r.

6. ®uzuka. 3agaynuk. 10-11 kii.: [Tocobue myist o6uieoOpa3zoBar. yupexxaeHui /
PeivkeBuu A. I1. - M.: [Ipoda, 2019.

7. TeMaTu4yecKkue caMOCTOSITENIbHbIE U KOHTPOJIbHBIE paboThl 10 pusuke.10
kiacc. / O.W. I'pomnieBa.- M.: Dx3amen, 2017.

8. A.IL. PermkeBuu. CoopHuK 3a7a4 o pusuke. Mocksa, [poda, 2017 r

9. ®poHTanpHbIe JabopaTopHble padOTHI 10 pu3nke B 7-11 knaccax
o01eoOpa3zoBarenbHbIX yupexaeHusx: Ku. ana yuurens / B.A. bypos, FO.1.
Huxk, b.C. 3BopsikuH u 1ip.; noxa pea. B.A. byposa, I'.I'. Hukudoposa. - M.:
[Ipocsemenue: Yueo, nut., 2015

10. Konudukarop 371€MEHTOB CoJiep:KaHusl U TPeOOBAHUN K YPOBHIO ITOATOTOBKH
BBIITYCKHUKOB 00111€00pa30BaTENbHBIX YUPEKICHUM Tl poBeaeHus B 2024 roay
eAMHOTO rocyapcTBeHHoro sk3amena no ®U3UKE.

11. JI. A. Kupuk. ®usuka 10. COOpHUK CaMOCTOSITENIbHBIX U KOHTPOJIBHBIX
pabot. MockBa «Unekca» 2019 r.

12. ®usuka. 10 kmace: TEXHOJIOTUYECKUE KapThl YPOKOB 10 yueOHuky I'.51.
Msxkumesa, b.b. byxosunesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareifiuenko.-
Bosrorpaa: Yuurens. 2019.

13. I'.B. Mapkuna ®usuka 10 knacc. [loypounsie miansl mo yueOHuky 1. 51.

Msxkunmesa, b.b. byxosuesa. B.: Yuurens, 2020.



14. COOpHHK TECTOBBIX 3aJaHUM JJI1 TEMATUYECKOIO0 U UTOIOBOI'O KOHTPOJIA.

®usuka 10 knace. M.: «MuTemnekr-Lentp», 2019

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET

1. bubmmoteka [{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru






