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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHEr0 OOUIEro
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE MOJOXXEHHU W TpeOOBaHUM K pe3yJibTaTaM
OCBOEHHSI OCHOBHOM 00Opa3oBaTeIbHON MporpaMMsl, npeactaBieHHbIX B PI'OC
COO, a Takxke ¢ yu€roM (denepaibHOW paboyell TPOrpaMMbl BOCIUTAHUSA U
KOHIIETIIIMK TIpernojiaBanusi yuyeOHoro npeamera «Dusmka» B 00pa3zoBaTeIbHBIX
OpraHM3aIuaX Poccutickon Penepanuu, peanu3yommx OCHOBHBIE
o0Opa3oBarenabHbIE MPOTPAMMBI.

Copepxxanue mnporpamMmbl 1Mo (U3MKE HaAMpaBlIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaommxcs 10-11 xmaccoB mipu
oOydeHun ux ¢usnke Ha 0a30BOM YpPOBHE HAa OCHOBE CHUCTEMHO-JESITEIIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorsBerctByer TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHus, a TaKKE YUYUTHIBAET HEOOXOAMMOCTb pEAM3allUU MEXKIPEAMETHBIX
CBsA3el (UBMKM C €CTeCTBEHHO-HAy4YHBIMU YYE€OHBIMU TpenMeramu. B Hel
ONPEENSIOTCA OCHOBHBIE LI€NIM M3Yy4YeHUs (PU3MKUA HAa YPOBHE CPEAHEro OOLIEro
0o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTATHl OCBOEHUS Kypca (PM3HKHU: JINYHOCTHBIE,
MeTanpeIMeTHbIE, MpeIMETHbIC (Ha 0230BOM YPOBHE).

[Iporpamma o pu3uKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHHS Kypca (PU3UKU Ha Oa30BOM YpPOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIBTATHI IO r0JIaM 00yUYEHUS;

e cozepkaHue yueOHOro npeamera «@u3nkay 1o rogaMm o0ydeHwusl.

du3nka Kak Hayka o Hambosiee OOIMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KayecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpy:xaroniemM Mupe. LIIKoapHbIN Kypc GU3HKK — cUCTEMOOOpa3yOLni
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, OCKOJBKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBIICHUW, W3yYaeMbIX XHUMHEH, OMOJIOTHEH,
buzmdeckorr reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpejeNsieT  XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, IOJIyYEHUs] HOBBIX MAaTE€pHaIOB C 3a/JaHHBIMU CBOMCTBAMU M APYIHX.
N3ydyenne ¢Gu3MK BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHME YMEHUN MPUMEHSTH
HAy4YHbI METO]I MO3HAHUS TIPY BHIIOJIHEHUH UMH YYEOHBIX HCCIIETOBAaHUMH.

B ocHOBy kypca ¢usuku s ypoBHSL CpeAHEro oOmIero oOpa3zoBaHMs
NOJIOXKEH pAX HUACH, KOTOpbIE MOXHO paccMaTpHBaTh KakK MPUHLHIBI €ro
OCTPOECHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTHUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3ieloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoesn cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (HU3HKU
o0beuHEH BOKpYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzauus MpeArnojaraeT HCIOIb30BaHUE
T'YMAaHUTAPHOTO TOTCHIMANIA (PU3NYECKON HAYKH, OCMBICIICHUE CBS3M Pa3BUTHUS
bu3uku ¢ pa3BuTMEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMamMu.

Hoess npuxnaowoii  nanpasnennocmu. Kypc ¢dusuku  mpeamnosiaraert
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPHUIOKESHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skonocuzayuu peanusyeTcss TOCPEIACTBOM BBEICHUS DIIEMEHTOB
COJIEpKaHusl, TMOCBSMIEHHBIX JKOJOTUYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXke OOCYKICHUS
po6JieM palOHAIBHOTO MPUPOIOTIONb30BAHMS U SKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpPETHEro OOIIEro
oOpa3oBaHus sBIAIOTCS (pusmyeckue teopuu (HopMHUpOBaHUE MPENCTABICHUN O
CTPYKType TOCTpOoeHus1 (U3NUECKoil Teopun, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHITMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O TMPHUPOAE, TPaHUIAX
NPUMEHUMOCTH TEOPUH, JMJIS OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUH U
MIPOIIECCOB).

CucTeMHO-IeSTeIbHOCTHBIN TOAX0A B Kypce (U3WKH peau3yeTcsl Mpexe
BCEro 3a CUET OpraHu3alyd SKCIEPUMEHTATbHOU AESITENBHOCTH O0YYarOIIMXCS.
Jns 6a3oBoro ypoBHA Kypca (HU3MKM — DOTO HCIOJB30BAHHE CUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOpPHBIX padoT,
KOTOpbIE B IporpamMme mno (pu3uke oObeIMHEHb B OOLIMN CIUCOK YUYEHHYECKHX
NpaKTHYECKUX paboT. BrigeneHue B yka3aHHOM TepedyHe J1abopaTOpHBIX padorT,
IMPOBOJUMBIX IS KOHTPOJS ©  OICHKH, OCYIIECTBISICTCS YYaCTHHKAMU
o0pa3oBaTeNpHOrO TMpolecca HUCXOAsS U3 OCOOEHHOCTEW IUTAHUPOBAHUS U
ocHamieHuss kabunera Qusuku. Ilpu »>TOM obOecrneunBaeTcsi  OBIIAJICHUE
00yJaronIMMUCs yMEHUSMHU IPOBOJUTH KOCBCHHBIC W3MEPCHMS, HCCIICIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEIMYMH K TIOCTAHOBKY OIIBITOB TIO IPOBEPKE
IPEITIOKEHHBIX TUTTOTES.

bonpiioe BHUMaHUE yAENSETCS PEHICHUI0 PacYETHBIX W KaueCTBEHHBIX
3anay. Ilpu »TOoM JUIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/ladé C SBHO
3aJJaHHON (PU3UIECKON MOJEIBIO, TO3BOJISIFOIINE MPUMEHAITh N3yUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaK W MHTETPUPYS 3HAHUS U3
pPa3HbIX pa3zienoB. [ KauyecTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
00OBsSCHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKpPYIKaromen
KU3HH, TpeOyronue BBIOOpA (U3MYECKON MOJICHH ISl CUTyallud TMPAKTHKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUCHHI0 Y4YeOHOTo Ipolecca 0a30BbI ypOBEHb Kypca
(GbU3UKH HA YPOBHE CpeAaHEro o0uiero oopa3oBaHus IOHKEH U3Y4aThbCsl B YCIOBUAX
IpPEeIMETHOTO KaOuHeTa (U3WKK WA B YCIOBUSX HWHTETPHUPOBAHHOTO KaOWHETa
PEIMETOB €CTECTBEHHO-Hay4YHOro Iukia. B kaOuHere (QU3MKM JOMKHO OBITH
HeoOXouMoe J1labopaTopHOe OO0OpYyAOBaHME JMJIS BBIMOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKE YYCHHUYECKHX MPAKTHUECKUX padOT M IEMOHCTPAIIMOHHOE
000pyoBaHUE.

JlemoHCcTpaninonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECMEYMBAET IOCTAHOBKY
MEPEUNCIICHHBIX B MporpaMMe 10 (U3UKE KITIOYEBBIX JACMOHCTpAIlUNA IS
UCCIICIOBAHNUS  WM3Y4YaeMbIX  SIBIGHUA W  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX TIPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE IS YUYEHUYECKUX MPAKTHUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKHe KOMIUICKTBI
71a00paTOpHOTO OOOPY/IOBAHUSL JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU TICJISIMH U3yYCHHSI PU3UKHU B 001IeM 00pa30BaHHUH SIBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTPEMJICHUS OOYYAOIMIMXCS K HAYYHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ MO3HAaHUS U (OPMUPOBAHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKHU;

e (opmupoBaHnne yMeHUW OOBSACHATH SBJICHUS C HCIOJb30BAaHUEM
(bU3HYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHHEe TpeACTaBICHUNH O pONMHM (PU3UKH IS Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHre STUX Ielield 00ecreunBaeTCsl pPelIeHueM CIASAYIOMMX 3a/1ad B

npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:



e TmpuoOpeTeHue  CHUCTEeMBbl  3HaHMM 00  oOmmx  (usmyecKkux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (HU3HKY U
3JIEMEHTHI aCTPO(DU3HKHY;

e (opmupoBaHue yMEHUN TPUMEHSATH TEOPETUUYECKUE 3HAHWS IS
0OBbsCHEHHUs] (PU3UYECKUX SBICHUA B TPUPOJAE U I TPUHITHUS
MPAKTUYECKUX PEIIEHUN B TOBCEAHEBHOM KU3HU;

e OCBOCHHME CIIOCOOOB pEIICHHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOMN
bu3nUecKoil MOJAENBI0, 3a/1ad, MOAPa3yMEBAIONINX CAMOCTOSTEIHHOE
co3JlaHue (PU3MYECKON MOJICIH, aJICKBATHOM YCIIOBUSM 3aJ1a4H;

e TMOHUMaHWE (U3UYECKUX OCHOB M MPHUHIUMIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOILYIO
cpeay,

e OBJIAJICHHE METOJAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUSI U TMPOBEIICHUS
(bu3HUEeCKNX SKCIEPUMEHTOB, aHAlIW3a W HMHTEpIpeTanuu UHGOpMaIny,
OTIPEICNICHHS JOCTOBEPHOCTH MOJYYCHHOTO PE3yIbTaTa;

e CO3/JlaHUE YCJIOBUU JIJIsl PA3BUTHUS YMEHUN MPOEKTHO-UCCIIEIOBATEIIbCKOM,
TBOPUYECKOU JICSITETbHOCTH.

Ha w3yuenue ¢usuxu (0a30BbI YpPOBEHb) HAa YpPOBHE CpPEIHEro OOIIero
obpazoBanus otBoguTcsa 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEI0), B
11 xnacce — 68 yacoB (2 yaca B HeJel0) |

[Ipennaraempiii B mnporpamme 1o (U3UKE TMEpPEeUCHb JIa0OpPaTOPHBIX U
MPAKTUYECKUX palbOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poOBeeHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COJEPXAHME OBYUYEHUA
10 KIIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o mpupone. HayuHble METOABI NO3HAHUSA OKPYKAOLIETO
mupa. Posib DOKCniepuMeHTa M TEOPUM B IIPOLECCE IO3HAHUS IPUPOJBI.
DKCHEPUMEHT B (PUBHKE.

MopenupoBanue (pu3MyYecKux ABJICHUA U TpoleccoB. HayuHble THIOTE3BI.
duznyeckre 3aKOHbI U TEOpUH. ['paHUIIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHUKD COOTBETCTBUA.

Pons u mecto ¢usuku B (GOpMUpPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI
MHpa, B IPAKTUYECKON NEATEIBHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHBIE
JATYUKH.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKeHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JBUKCHUS.
Cucrema otcuéra. Tpaekropusi.

[Tepemernienue, CKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHHUE MaTepuajbHOW TOUKH, UX MPOCKIMH Ha OCH CHUCTEMbl KOOPJUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsAMOJUHEWHOe aBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IYyTHU H THEpPEeMEUICHUS
MaTepuaJbHON TOYKUA OT BPEMEHH.

CBobOosiHOE TIasieHne. Y CKOpeHue CBOOOHOTO MaIeHuS.

KpuBonunennoe  nBuwxkeHue. JIBMOKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPY>KHOCTH C MOCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuon u yactora obpanienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckre YCTPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETD,
JBIDKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TTepeIadun.

Llemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTFOCTPAlUsl KUHEMATHUYECKUX XapaKTEPUCTUK
JBUKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUS.

Hanpasnenue ckopocTu Ipu ABUKEHUH M0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padomul

N3yueHne HEPaBHOMEPHOTO JBUKEHHS C LEIBIO ONPEACICHUS MTHOBEHHOMN
CKOpPOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, MPOMJECHHBIMU TEJIOM 3a
MOCJICIOBATENIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BA3KOM KUJIKOCTH.

N3yuenue aBuxeHus Tena, OpOuIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun  otHocutenbHOocTH  l'anmmnes.  Ilepswlii  3akoH  Hbrorona.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUIsl MaTepUaIbHOM TOUKU. TpeTuit 3akoH HproToHA [J1s1 MaTepUaibHbBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumia Ttsoxectd. llepBas Kocmuueckas
CKOpOCTb.

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

Tpenune. Bunsl Tpenus (mokosi, ckonpxeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOIBKEeHHUs U cuiia TpeHus nokosd. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJKOCTH WJIU Tase.

[ToctynarenbHOE U BpalllaTebHOE JBUKEHUE a0COIFOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaiieHus. Ilmedo cunbl. YcnoBus
paBHOBECHUS TBEPAOIO TEIA.

TexHuueckne yCTpOWCTBA W MNPAKTUYECKOE MPUMEHEHHUE: TMOIAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHEpUUM.

CpaBHeHHE Macc B3aUMOJAEHCTBYOIINX TEJL.

Bropoii 3akoH HerotoHna.

N3smepenne cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHEHUE CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECHS TBEPAOTO Tea. Buibl paBHOBECHS.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonvl

N3yuenune aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pE3MHOBOM 00pasiie, OT X AehopMaIiHH.

HccnemoBanne ycCIIOBAM PaBHOBECHS TBEPAOTO TeEla, HUMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3axonbl COXpaAHEHUA 6 MEXAHUKE

Nmmnynsc marepuanabHOM TOYKM (Tena), CHUCTEMbl MaTE€pUAIbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITYyJIbCa Tella. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pabora cusnbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuanibHOM To4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTHUU.

[TorennumanbHas SHEprusl. [TorenuumanbHas SHEprus YIPYTO
nehopMupoOBaHHON  TpykuHBL.  [loTeHIManpHas  dSHeprus Teila  BOIU3U
MMOBEPXHOCTH 3EMJIH.

[loTeHuManbHBIE W HEMOTEHUHUAJIBHBIE  CHJIBI. Csi3b paboOTHI
HETIOTCHIUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPTUM CHUCTEMBI TEI.
3aKOH COXpPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

TexHnueckne yCTpOWCTBA U IPAKTUUECKOE IMPUMEHEHHE: BOLOMET, KOMED,
NPYKUHHBIN MUCTOJIET, IBHKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo mOoTeHIIMATIBEHON YHEPTUN B KHHETHUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydenune abCONIOTHO HEYNPYroro yjapa C MOMOIINbI JBYX OJMHAKOBBIX
HUTSIHBIX MAsTHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHUEM MEXAHMUYECKOW HHEPTruu
TEeJa Ha IIPUMEpE PACTSKEHHS] PE3UHOBOTO KTy Ta.

Paznen 3. MosekyisipHast pu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOT mMeopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH U MX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBIKEHUS U
B3aUMOJICCTBUS YaCTHUIl BeUleCTBA. MOIEIU CTPOEHUs Ta30B, XUIKOCTEU U
TBEPABIX TEN U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pasMmepsbl Mosieky. KonnuectBo BemectBa. [loctositHHas ABoraapo.

TermnoBoe paBHoBecue. Temmneparypa u €€ usmepenue. lllkana temmneparyp
Llenscus.



Mopens  upeanpHOoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHHM HACaIbHOro raza. AOCONIOTHash TeMmIiiepaTypa Kak Mepa
CpelHEeW KHWHETUYECKOM BSHEpPruM TEeIUIOBOro JABMKEHMs wvactul raza. lllkama
temneparyp KensBuna. I'a3oBbie 3akoHBI. YpaBHeHue Menaeneea—Kianenpona.
3akoH [lansToHa. M30ompouecchl B MACANBHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
nzo0apa.

TexHuueckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BellecTBa, ¢GoTorpapuu
MOJIEKYJI OpraHUYECKUX COECTUHEHUH.

OnpiTel 10 AU Py3UH KUAKOCTEH U TA30B.

Monens OpOyHOBCKOTO ABHKCHHS.

Mogaens onbita LlTepHa.

OnbITHI, J0Ka3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBUSI.

Mopaenp, WuIIOCTpUpyronias IpUpoay AaBICHUS Ia3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS UICAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

Omnpenenenrne Macchl BO3yXa B KJIIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUI
00BbEMa KOMHATBHI, TaBJICHUS U TEMIIEPATypPhl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonnHamMuueckass cucreMa. BHYTpeHHAS dHEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U clocoObl €€ n3meHeHus. KonnuecTBo TemnoTel U padoTta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJEabHOrO  Tra3a. Buael  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3ITyYeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIECTBA.
KonuyecTBo TemnoTsl IpH Temionepeaaye.

[Tonsitue 006 aamabatHoM mporiecce. I[lepBwIii 3aKOH TEPMOJAMHAMUKHU.
[IpumeneHnre mepBOTO 3aKOHA TEPMOJMHAMHKHU K H3ompoiieccam. ['paduyeckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TerutoBele  mamuHbl.  [IpuHOWNBI  OEWCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanusi >HEpruM B TEIUIOBBIX MamuHaX. KoadduimeHnt mnomae3Horo
neiictBua TtemioBoil mammHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JNEUCTBUA. DKOJIOTMUECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU PalOOThI: BBLIET
npoOku u3 OyTBUIKM TIOJ JNEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue >pupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOAEMOHCTpAIINs).

N3menenue BHyTpeHHEH sHEprun (TeMIiepaTyphl) Tejla Ipu Terionepeaye.

OnbiT 1mo aanabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, TBUTATENSI BHYTPEHHETO CTOPAHMS, PEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padomul

N3mepenne yaenpbHON TEIMIOEMKOCTH.

Tema 3. Acpecammniie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[Tapoo6pa3oBanue u koHaeHcanus. Mcmapenue u kurnenue. AOCOTIOTHAS U
OTHOCHUTENIbHAS BJIXHOCTh Bo3Ayxa. HackwimieHHbld mnap. YjenbpHas TeruioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT 1aBJICHUSI.

Tépmoe Teno. Kpucramnmuyeckue n amopdubie Tema. AHA30TPONHS CBOWCTB
kpuctaiioB. Kuakue kpucrauibl. CoBpeMmeHHble Marepuaibl. [lnaBienuwe u
KpUcCTau3aius. Y aenbHas Tersora miasienus. Cyonumarus.

VYpaBHeHuUE TEII0BOroO OajgaHca.

TexHu4yeckre yCTpPOMCTBAa W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJYUYEHUS] COBPEMEHHBIX MaTE€pUaOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOICTBa HACBILICHHBIX TTAPOB.

Kunenue npu noHM>KEHHOM JTaBICHUMU.

CriocoObl U3MepeHus BIaKHOCTH.

HaGnronenue HarpeBanust v MijiaBjieHUs] KPUCTAUIMUECKOTO BEIIECTBA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepenre OTHOCUTENBRHOU BIAXKHOCTH BO3/1yXa.

Paznen 4. JjaekTpoauHAMMKA
Tema 1. dnekmpocmamuxa
OneKkTpu3aums Tel. OJIEKTpUYECKHM 3apsia. JBa Buaa dIEKTPUUYECKUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKA W MOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
IIEKTPUYECKOTO 3apsia.
BzaumopeiictBue 3apsaaoB. 3akoH KysoHa. TodedHbIN 3JIEKTPUUECKUN 3apsil.
Onektpuueckoe mnoae. Hanpspk€HHOCTh  dnekTpuueckoro  mnois.  [IpuHoun



CYIIEPIIO3ULINU DJICKTPUUECKUX TOJeH. JIMHMKM HanpsKEHHOCTH JIJIEKTPUYECKOIO
OJISL.

Pabora cun  anektpoctatmdyeckoro  moss.  [loreHuman.  PasHOCTh
MOTECHIMANOB. [IpOBOAHMKM H JUANEKTPUKH B DIEKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

DnekTpoéMKocTb. KoHaeHncatop. DIeKTpoEMKOCTh MIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEeHHOTO KOHJAEHCATOPA.

TexHu4yeckre YCTpPOMCTBA M MNPAKTUYECKOE MPHUMEHEHHUE: DIIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTATHUYECKAsl 3allUTa, 3a3€MJICHUE BJIEKTPONPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MMPUHLUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopenicTBHE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3alIUTA.

JIMAIIEKTPUKH B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTOpa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXKAY HUMHU U IUIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3mepenne 25meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunsix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Hcrounuku Toka. Cuna toka. [IocTOsIHHBIN TOK.

Hanpsoxkenune. 3akon Oma 1i1s ygacTka LEeTu.

DJIEKTPUYECKOE COMPOTUBIICHHE. YEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE IIPOBOJHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jxoyns—Jlenna. MormiHOCTh
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABHKYIAsl CHJIA U BHYTPEHHEE COMPOTUBIICHUE HCTOYHUKA TOKA.
3akoH Oma 11 MoJaHOM (3aMKHYTOM) 35ekTprudeckoi uenu. KopoTkoe 3aMbIkaHueE.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COINPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TomympoBOIHUKH. CoOcTBeHHas u MIPUMECHAs MPOBOJIMMOCTH
noJIynpoBOHUKOB. CBoicTBa p—n-nepexosa. [lomynpoBogHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIMUTOB.
DIIEKTPOIUTAYECKAS] AUCCOLUAIUA. DIECKTPOJIN3.



DJIEKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHu4yeckre yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJILTMETP, PEOCTaT, HWCTOYHMKM TOKa, OAJIEKTPOHArpeBaTelIbHbIE NPHOOPBI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIHN 110/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSHKEHUS.

3aBUCUMOCTbh COIPOTHUBIICHHUSI LUJIUHAPUYECKUX HPOBOJHUKOB OT JUIMHBI,
IUUIOLAIH TTIONIEPEYHOI0 CEUYECHMs U MaTepuaa.

CMmelaHHOE COeIMHEHHE NTPOBOJIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABMXKYILEH cuibl. KOpoTkoe 3ambIKaHHE
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTHUBIIEHHS METAJJIOB OT TEMIIEPATYPHI.

IIpoBOMMOCTE DJIEKTPOIUTOB.

HckpoBoii pa3psix U IpOBOAUMOCTD BO3yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOAA.

Vuenuyeckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenune cMEmaHHOIO COEIUHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYINEH CHJIBI MCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUSI.

Habnronenue snexrposusa.

MexknpeaMeTHblie CBS3H

N3ydenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocylIecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcamMH MaTeMaTHKH,
OHMOJI0THH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nowsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runoresa, (Qu3mueckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelmieHue CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboina, runepbosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKIIMHU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXKEHHE B KUBOHM mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUAbI TEIUIONEPEIAayu, TEIIOBOE PABHOBECHE),
ANIEKTPUYECKHUE SIBJICHUS B dKUBOM IPUPOJE.

Xumus: JUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAash Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUIAKOCTEH WU



ra3oB, 3JIEKTPHUYECKHE CBOMCTBA METAJUIOB, B3JIEKTPOIUTHUYECKAS AUCCOLMALINS,
raJibBaHUKA.

l'eoepaghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JIBIKEHUH C HCIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEHUS] B TEXHUKE, MOMAIIUIHUKHA, HCMIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JApPYTHE), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOrHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHHUSI COBPEMEHHBIX MATEpUaJIOB, B TOM YKCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAs 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYUHBI IIPUHTED, ANEKTPOHArPEBATEIbHbIE puOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoanHaMmuka

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKYUA

IlocTostHHbIE ~ MarHWThl.  B3anMOJEHCTBHE  NOCTOSSHHBIX ~ MarHHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM HMHAYKUMH. lIpuHoun cyneprnosunuu
MAarHuTHBIX TOJed. JIMHMM MarHUTHOM MHAYKUMU. KapThHa JWHWUNA MarHUTHOU
VHIYKLUU TOJIS TIOCTOSIHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KaprwHa JHMHUW WHIYKIUU
MarHUTHOIO TOJIA JUIMHHOTO MPSAMOr0 NPOBOAHMKA M 3aMKHYTOI'O KOJBLEBOTO
IIPOBOJIHMKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHua, e€ MOAyJIb U HalpaBieHUE. J[BHKEHHUE 3apsSKEHHOM YaCTHLIBI
B OJJHOPOJTHOM MarHuTHOM MoJje. PaGoTa cumisl Jlopenna.

SIBeHne DNEKTpOMAarHUTHOM HMHAYKOUU. [IOTOK BEKTOpa MarHUTHOU
UHAYKOUU. OJEKTPOABIKYLIAs Cujla HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOW
unaykuuu Gapanes.

Buxpesoe anekTpudeckoe moJie. OJIEKTPOABMKYINAs CWIA HHAYKIMH B
IIPOBOJHMKE, JIBMKYILEMCS IIOCTYIATENIBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTE.  SIBIIEHME CAMOMHIYKLIMH. OJIEKTPOABMXKYINAs CHJIA
CaMOMHIYKIIMH.

DHeprust MarHUTHOTO TTOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudyeckre yYCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHE: IIOCTOSIHHBIE
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAapHBIX
YacTHL], UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE INEKTPOHHOTO ITyYKa MArHUTHBIM TIOJIEM.

JIuHUM UHAYKIIUX MarHUTHOTO TOJIS.

B3aumopericTBre IByX TPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JevictBue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBIIeHME AEKTPOMATrHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJIBUKYILIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOT'O MOTOKA.

SIBiieHME CAMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

UccnenoBanue neicTBUSI HOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS JIEKTPOMATHUTHONW UHAYKIIVH.

Paspnes S. KoJsieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KO1€0AHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHHMYECKHE  KOJIEOAHUS.
IMapmonnyeckue kosnebanus. Ilepuoa, yactora, amrumryga v (aza KoseOaHUM.
[IpyxuHHBI MagATHUK. MareMaTU4eCKUN MasATHUK. YpPaBHEHUE TApMOHUYECKUX
koneOanuii. [IpeBpailieHre SHEPrun nMpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbnpiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoOJieOaHUS B
UJCATHPHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYeCKUMU U
ANIEKTPOMArHUTHBIMU KosieOaHusiMu. @Dopmyna TomcoHa. 3akOH coOXpaHEHUs
SHEPrUU B UJICAJTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpeacraBnenne o 3aTyxaromux KoneOaHUsX. BoIHyXIEHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOeOaHus.

[Tepemennbiii  TOK. CHHYCOUIAJIBHBI TMEPEMEHHBI TOK. MOIIHOCTh
NIEPEMEHHOTO TOKAa. AMIUIMTYTHOE€ W JECUCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaada u MOTpeOICHUE IEKTPUIECKOM
SHEPruu. DKOJIOTUYECKHE PUCKU IMPU MPOU3BOJACTBE ANEKTpodHEprun. KynbTypa
VICIIOJIb30BaHUS JIEKTPOIHEPTHH B TOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKUAN
3BOHOK, T'€HEPATOP MEPEMEHHOT0 TOKA, JMHUH dJIEKTpOIIepeaay.

Jlemoncmpayuu

UccnegoBanue mnapameTpoB KojeOaTelbHOW CHUCTEMbI (MPYKUHHBIM WK
MaTeMaTUYECKUN MasSTHUK).



Habmronenue 3aryxaromux KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habntonenue pezonanca.

CBOOOHBIE AJIEKTPOMArHUTHBIEC KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUST OT BPEMEHU) IS
AIEKTPOMATrHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUHM PE3UCTOPa, KaTYyIIKU
VWHJIYKTUBHOCTH U KOHJIEHCATOpA.

Mojienb JIMHUY 3JIEKTPONEPEIAYN.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbonl

HccnegoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENM W3 ITOCIEA0BATENBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yclnoBHs pacnpoctpanenus. Ilepuoa. CkopocTb
pacnpocTpaHeHHsi W JJMHA BOJHBL llomepeuHble W NOPOJIOJIBHBIE BOJIHBL.
WNuTtepdepentus u audpaxiims MEXaHUISCKUX BOJIH.

3Byk. CkopocTth 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3JIYYEHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HUE, MPEJIOMJICHUE, MOJspu3anus, nudpaxuus,
unTepdeperus. CKOpocTh dIEKTPOMATrHUTHBIX BOJIH.

[IIkana 3M€KTPOMArHUTHBIX BOJIH. [I[prMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpunHinnsl paguocBA3y U TeleBUaAeHUA. Paguonokamnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIBI.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHECHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBas AUArHOCTMKA B TEXHUKE W MEAMIIMHE, pajaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, Tesegon, CBYU-neys.

Llemoncmpayuu

OO6pazoBaHue U pacPOCTPAHCHUE MTOMIEPEUHBIX U MPOJI0IBHBIX BOJH.

Konebmromeecs Teno kak UICTOYHUK 3BYKa.

Habnronenue otpakeHus U IPEIOMIICHHUSI MEXaHUYECKUX BOJIH.

Habnronenune nuntepdepeHnu 1 Audpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJIeOaHUH.



UccnenoBanue CBOWICTB 2JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE,
npesioMiIeHUe, Moiaspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. I[IpsAmMonIMHENWHOE pPacHpOCTpaHEHUE CBETa B
OHOpOJHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpaxkenue cBera. 3akoHbI OTpaxkeHus cBeta. [locTpoeHue n3oOpaxkeHui B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMJICHUSI CBeTAa. AOCOTIOTHBIN MOKa3aTeNb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yrosl MOJHOIO
BHYTPEHHETO OTPAKECHUSI.

Hucnepcus ceeta. CiaoxHbIi cocTaB Oenoro cseta. Ler.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue nzoOpaxkeHUil B
coOuparomux U paccenBaromux JuH3ax. Dopmynia TOHKOW JTUH3BI. YBEJIUYEHUE,
JaBaeMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuusi cera. KorepeHTHble HCTOYHUKH.
VYcaoBuss HaOMIONEHUS MaKCUMyMOB W MHHHMYMOB B WHTEphEpPEHIITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMYMOB IpH TAJCHHUM MOHOXPOMATHUYECKOTO CBETa Ha
TU(PAKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapar, MHUKPOCKOI, TEeJECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHeiHOE pacIpOCTPaHEHUE, OTPAXKEHHE U IIPEIOMIICHHE CBETA.
OnTtuyeckue NpudOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. MoeNb CBETOBOAA.

HccnenoBanue cBOMCTB N300paK€HUM B JTMH3AX.

Mojienn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenune nuatepdepeHnu ceera.

Habnronenue nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[Tomyyenune cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Tonydenue cekTpa ¢ MOMOIIBI0 JUGPAKITMOHHON PEIIETKH.

HaGnronenue nosnsipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padomul



H3mepenune nokaszarens npeaoMIICHUs CTEKIIA.
HccnenoBanne CBONCTB M300paKeHUN B JTUH3AX.
Habnronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI CIEHUAIBHON TEOPHUH OTHOCUTEILHOCTH
I'paHuubl  MPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTynatsl
CIICIIMATbHOM TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUIT OTHOCUTEIbHOCTA DUHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU U COKPAICHUE
JUTAHBIL.
DHEprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs13b MacChI ¢ 3HCpFHCﬁ N UMITYJIbCOM pGHﬂTHBHCTCKOﬁ HJaCTHUIBI. 9H€pFI/I}I
ITOKOAI.

Pasznes 7. KBanToBast pusuka
Tema 1. Dnemenmovl K6AHM OGO ONMUKU
®oronsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €r0 YACTOTON. DHEprus
U UMITYJIbC (POTOHA.
OtkpsiTue u uccnenoBanue porodddexra. Onbithl A. I'. CTosieToBa. 3aKOHBI

dotorddexra. YpaBuenue DinmTeitHa st hoTodpdexra. «KpacHas rpanuiiar
dotorddexra.

JlaBnenue cBera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpONCTBA W MPAKTHUECKOE TPUMEHEHHE: (HOTODIEMEHT,
dboToMaTUMK, COTHEUHAS OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor(PpdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHET0 (poToaddekra.

Ceetoauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pe3epdopaa mo paccesHUio o -4acTHII.
[Lmanerapuas mognens aroma. Ilocrynmarel bopa. M3nmyyeHne w morsiomeHue
GbOTOHOB mpU mepexo/e aToMa C OJHOTO YPOBHS DHEPrUU Ha Jpyroi. Bumbl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BonnoBelie cBoiicTBa yactull. Bonnsl ne bpoitnsa. KopmyckynsipHO-BOJIHOBOM
Ty aJu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3Ty4YEeHHUE.

TexHuueckre yYCTPOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mognens onbita Pezepdopna.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaOnronenue nuHeRYaThIX CIEKTPOB UITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1ab6opamopusle padbonvl

Habnronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CJO0XKHOCTh CTPOCHUS sAnpa. OTKpbITHE
pagnoaktTuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMma-u3IydeHHUs.
Brnusinne pagnoakTUBHOCTH HA KMBBIE OPraHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  mozens  sapa
I'eiizenbepra—Banenko. 3apsaya sapa. MaccoBoe yucio sjpa. M30Torbl.

Anbda-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4yeHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B siape. SAnepHbie cuibl. JleexT macchl sapa.

S nepHble peakuuu. Jlenenue u cCUHTE3 AI€EP.

Anepnsiii peaktop. Tepmosinepublii cuHTe3. [IpoGiaeMbl W TEPCIIEKTUBHI
AJIEPHOM PHEPTETUKU. DKOJIOTHUECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

Metoabl HAONIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIe B3auMOJIeHCTBUA. EQMHCTBO u3nueckol KapTUHBI MUpA.

TexHuyeckre ycTpocTBa U MPAKTUYECKOE MPUMEHEHHUE: JTI03UMETP, Kamepa
Buiibcona, simepHbiit peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CU€TUrK MOHUBHUPYIOIINX YACTHII.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

UccnenoBanne TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otansl pa3BuTUs acTpoHomun. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAYCHUE
ACTPOHOMMUM.

Bun 3Bé3nHoro Heba. Co3Be3nusi, spKuUe 3BE3NbI, IUIAHETHl, UX BHJIUMOE
JBUYKEHUE.

ConHeuHas cucrema.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE31IbI, UX OCHOBHBIE XAPAKTEPUCTHUKH. JlMarpamma «CHEKTpalbHBIA Kiacc —
CBETUMOCTBbY». 3BE3Ibl IJIABHOM IOCIEAOBATEIBHOCTH. 3aBUCUMOCTbh «Macca —
CBETUMOCTBbY» JJIg 3BE37 TJIABHOM IMOCJEN0BATEIbHOCTH. BHyTpeHHee cTpoeHue



3B&31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKAECHUN U 3BoJoIuu ConHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mueunsiii [lyte — nama I'amaktuka. [lonmoxenune m aBwxkeHue ConHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHBIE ABIPHI B sSapax
rajJaKTHUK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa0606ma. Pazberanue ranakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnble npo0sieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaGnronenuss HEeBOOPYKEHHBIM TJIA30M C HCIOIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIsI OTIPe/IeNICHUs] TI0JIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEeBEpHOro MOJIylapus U IpKHe 3BE3/bI.

HaGnronenus B Teneckon Jlynsl, mnanet, Mieunoro IlyTu.

O6o0maromiee MOBTOPEHUE

Ponp Qusuku u acTpoHOMHH B DIKOHOMHUYECKOM, TEXHOJOTHMUYECKOMH,
COLIMAJIBHOM M 3TUYECKOHN cepax IedaTebHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOUW HAyYHOW KapTHHE MUPA, POJIh (PU3UIECKON TEOpUHU
B (GOpPMHpPOBAHMU TPEACTABICHUN O (DU3MYECKON KapTHHE MHpPA, MECTO
bu3ryuecKoil KapTHUHBI MHpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUIN O IPUPOJIE.

MexknpeaMeTHbie CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce ocymiecTBIseTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJIOTMH, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C HW3YYEHHUEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIWYMHA, 3aKOH,
Teopus, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUECKHE
(GYHKIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKIHUH HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTrOJHHUKOB,
orpe/ieieHe MIOMIAIN IJIOCKUX PUTyp U 00bEMa Tell.

buonocusa: »snekTpuueckue SBICHHS B JKMBOW MpUPOJE, KoyieOaTelabHbIC
JIBW)KEHUSI B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, NECUCTBUE
paaranuy Ha )KUBbIE OPraHU3MBL.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINUECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPaIbHBIN
aHaJu3.



leoepaghus:  MarHuTHBIE TIOMIOCA 3€MJIM, 3aJI€KH MarHUTHBIX PV,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICCHUIA.

Texnonocusa: IJHWHUWA DIEKTPOIEpENAY, TEHEPATOpP MEPEMEHHOrO TOKa,
3JIEKTPOJIBUTATEIb, WHAYKIHMOHHASA I€4b, paaap, PaaAUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypOBHE CpEIHETo OOIIero
oOpazoBaHus (0a30BBIM YypOBEHb) JOJKHO OOECIEUHUTHh JTOCTUKEHHE CIIECIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI
JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npeamera «Du3nuka» A0HKHbBI

OTpaXXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIHMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U ONbITA IESITEIBHOCTH B MPOIECCE pea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEIIbHOM JIESITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMKM 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIbHOCTh B MHTEPECAX TIPa)KJaHCKOIrO
o0l1ecTBa, y4acTBOBAaTh B CAMOYIIpaBiIeHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHUE B3aMMOJECHCTBOBATH C COUAIIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIIUSIMA 1 HAa3HAYCHUECM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUS

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UJICHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOIO MMOBEACHUS;

CIIOCOOHOCTh OIEHHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B
NEATENbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJ1a B MIOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TETH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIII0Yasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucymero Gu3ndeckoi Hayke;



5) Tpy10BOI0 BOCTIMTAHMS:

MHTEpPEC K pa3inyHbIM cdepaMm npodhecCHuoHANbHOW JeATEILHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynymiei mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(bU3HKY HA IPOTSHKEHUU BCEH KU3HU;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh HJKOJIOTUYECKOW KYJIbTYphbl, OCO3HAHHE TJI00AILHOTO
XapakTepa 3KOJOTHYECKUX MpoOIieM;

IJIAHUPOBAHUE U OCYIIECTBJIICHUE JICCTBUU B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIe YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OMbITa JEATEbHOCTH JKOJOTMYECKON HampaBIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH TI0 (PU3HUKeE;

7) UEHHOCTH HAYYHOI'O IIO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHME I1IEHHOCTH HAy4YHOU JIeSITEJIbHOCTH, TOTOBHOCTh B MpOIlIeCCe
u3ydyeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATBI

IHo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE Y4eOHbIE JeHCTBUS
ba3oBble Jiornyeckue JaeicTBUA:
CaMOCTOSITeIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONPENEATh LEMU JCATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTYDKCHHUS
BBISIBISITh  3aKOHOMEPHOCTH M NPOTHUBOPEYMS B  PACCMATPHUBAECMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4E€TOM aHajdu3a HMMEIOUIUXCS
MaTepUaIbHbIX 1 HEMAaTEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJIAM, OIIEHUBATh PUCKH MOCJIEACTBUHN JEATEIBbHOCTH;
KOOPJAWMHUPOBaTh M  BBHINOJHATH pabOTy B YCIOBUSX  PEaJbHOIO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPH PEIICHUH )KU3HCHHBIX MTPOOJIEM.
ba3oBble ncciaenoBarTebCcKkue J1eCTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHUSMU U METOAAMHU
(bu3HUeCcKOl HayKU;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEOBATEILCKON U MPOEKTHOMN NeITeTbHOCTH
B 00slacT (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IMOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUSA, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHMS,

BIAJCTh BHJAMH JCSATEIBHOCTH TIO TMIOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETallui, MNpPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IMYHBIX YyueOHBIX
CUTYaIMIX, B TOM YHCIIC TTPH CO3JaHUH YICOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ peIIeHUs, HaXOAUTh apTYMEHTHI MJIs JIO0Ka3aTeIbhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh apaMeTPhl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TOJIYYEHHBbIE B XOJ€ pEIICHUS 3a/ladyd  pe3yJbTaThl,
KPUTHYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (OopMyIupoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
NESTEIHLHOCTH, B TOM YHCIIE TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJCH, NPEIaraTh OpUruHaIbHbIE MOAXOAbl U PEIICHHUS;

CTaBUTH MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora c nuHpopmanueii:

BJIA/ICTh HABBIKAMU TONydeHUsS WH(POpMaIuK (HU3MUECKOTO COIEPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATh IOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIPETAlUi0 WH(OpMAIMU pa3IMYHBIX BUIAOB U (GopM
IIPE/ICTABIICHNUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CpPeACTBa  WH(MOPMAIMOHHBIX HM  KOMMYHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX
3a7a4 ¢ COOJIOJICHHEM TpeOOBaHUN HSPrOHOMHUKU, TEXHUKH OE€30MaCHOCTH,
TUTHEHBI, pecypcocOepeXeHus, TPaBOBBIX H OJTHYECKHX HOPM, HOPM
uH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOr0 COACpKaHUS B Pa3NUYHBIX ¢dopMarax c
y4éTOM Ha3zHAYCHUS MH(POPMAIIUU | IIEICBOM ayIUTOPHH, BEIOMpAs ONITUMAJIbHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIH3aIiH.

KoMMyHUKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIe 1eHCTBHSA:
OCYIIECTBIATH OOIICHUE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOUIEATEIbHOCTH;
pacrno3HaBaTh MPEANOCBUIKM  KOHQUIMKTHBIX CHUTyallui M CMsT4aTh
KOH(DJIUKTBIL;



Pa3BEPHYTO M JIOTUYHO H3J1araTh CBOK TOUYKY 3pPE€HHUS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

MMOHUMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
padoTHI;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JECUCTBUH C y4E€TOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh €M  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBaTH U
KOOPAWHUPOBATh JACHUCTBUSA MO €€ NOCTHKEHUIO: COCTAaBIISITh IUIAH JEUCTBUM,
pacrpenensiTh pojid ¢ YYETOM MHEHHH YYacTHUKOB, OOCYXJaTh pPE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh KAa4ye€CTBO CBOEr0 BKJIAJa M KaXXJOTO yYaCTHHMKA KOMAaHJIbI B
001U pe3ysIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE NPOEKTHI, OLECHHMBATh HAEU C TO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIIUsX, IPOSBIISATh TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbBIE YHHBepPCAJbHbIE YUeOHbIE HelicTBUSA
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBISATh MMO3HABATENBHYIO ACSITEIBHOCTh B 00JIACTH
GU3UKKM W aCTPOHOMUH, BBISIBJIATH MPOOJIEMBbI, CTaBUTh U (OPMyIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSATEIILHO COCTABJIATh IIAH PEIICHHS PACUYCTHBIX U KadeCTBEHHBIX
3a/1a4, TUTaH BBITIOJHEHUS MPAKTUYECKOU pabOThI ¢ YYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTEHUIH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacMpsaTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX TIPEIITOYTCHHI;

JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTH 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IJPYAUIMU B 0O0JacTH
(U3HUKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBHI B JICSITEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJIAJCTh HABBIKAMH  IIO3HABATEIBLHON  pedyieKCHMH  KaK  OCO3HAHMS
COBEPIIIACMbIX JICUCTBUH ¥ MBICIUTEIBHBIX IMPOIECCOB, WX PE3yJIbTaTOB U
OCHOBaHMUII;

WCIIOJIb30BaTh NMPUEMBI pedIeKCUM JJIsi OIICHKH CUTYyallid, BRIOOpa BEPHOTO
peIICHMS;



yMETh OIIEHUBATh PUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHIDKEHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINW3E pe3yIbTaTOB
NESITENHHOCTH;

IPUHUMATH Ce0sl, MTOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHAMATh MOTHUBBI M apTryMEHTHl JPYTHX TIpU aHAW3e pPe3yJbTaToOB
NESATENHHOCTH;

PU3HABATh CBOE MPABO ¥ MPABO APYTHX HA OIIHOKH.

B mporecce mocTmkeHHs] TMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no Qu3uKe s ypOBHS CpeaHEro ooOimero oOpa3oBaHus y OO0ydYarommxcs
COBEPIICHCTBYETCS HYMOIIMOHATbHBIH WUHTEIJICKT, IpeIoJIar oI
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOW AMOITMOHAIILHON CEpHI,
OBITh YBEPEHHBIM B cele;

CaMOpETYyJINPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPHHHMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCI K
HYMOIMOHATLHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAOIIECH CTPEMJICHUE K JIOCTHXKCHHIO 1EeTH U
yCIexy, ONTUMHU3M, WHHIIMATUBHOCTH, YMEHHE NEHCTBOBaTh HCXOJIS W3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOUYAIOIIECH CITOCOOHOCTh MIOHUMATh AMOITMOHATIEHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIBHBIX HAaBBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOIbMH, 3a00TUTHCS, TIPOSIBIISITE MHTEPEC U pa3periaTh KOHPIUKTHI.

NMPEJMETHBIE PE3YJIBTATbHI
K konmy oOyuenus B 10 kjacce mnpeaMeTHble pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTD Y 00YHaIOUIUXCSI YMEHHIA:

J€MOHCTPUPOBATh Ha MPUMEpaxX poJib U MecTo (HU3UKU B (HOPMHUPOBAHHUH
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B IPAKTUYECKOW JIEATEIIBHOCTH JIFOACH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS M3YYCHHBIX (U3UYECKUX MOJEINECH:
MaTepHalibHasl TOUKa, NHEpLUUaIbHas cUcTeMa OTCU€Ta, aDCOIMIOTHO TBEPIOE TEIIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHS ra30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUM 3apsijl PU pelieHnn (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKHE SIBJICHUS (MPOLECChI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPUM CTPOECHMS BEIIECTBA U



ANEKTPOJAVNHAMUKHU:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBUKEHUE, CBOOOJHOE TMaJieHue TeJ, JBWKEHUE M0 OKPYKHOCTHU, HHEpLHUS,
B3auMojieicTBue Tel, nuddy3us, OPOYHOBCKOE JBIKEHUE, CTPOCHUE >KUAKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUu (OXJIaXKEHUHN ), TETLNIOBOE
paBHOBECHE, WCIAPEHHE, KOHJCHCAlMs, IUIaBJICHUE, KPHUCTAJUIA3AlUs, KUIICHHE,
BJIYKHOCTbh BO3/lyXa, OBBIIICHUE JTABJIICHUS ra3a IMPU €ro HarpeBaHUM B 3aKPbITOM
cocyne, CBSI3b MEXIy MapamMeTpaMd COCTOSHHMS Tra3a B H3OIMpolieccax,
AJIEKTpU3aIs TeJl, B3aUMOJICHCTBUE 3apsJIOB;

OMHCHIBATh MEXAHMYECKOE NBIKCHHE, HCIOIb3ys (PU3NYECKHE BEITMYMHBIL:
KOOpAWHATa, IyTh, MNEPEMENIEHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHAIbHAS JSHEPIrusi, MEXaHU4YeCKas
paboTta, MexaHWYecKash MOIIHOCThb; IPU ONUCAHUM MPABUIBLHO TPAKTOBAThH
(GU3HYECKUil CMBICTT HMCIOJB3YEMbIX BEIMYMH, WX O0O3HAUCHUS W CIWHHIIBI,
HAXOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAaHHYIO (DU3UYECKYIO BEIMYHUHY C JIPYTUMU
BEJINYMHAMU;

OTNUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TEI M TEIUJIOBBIC SIBJICHUS,
UCTIONB3yd (DU3MYECKUE BEJIMYMHBL: JaBJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAs] SHEPTUs XaOTHYECKOrO JBHXKEHHUSI MOJIEKYJ, CPEIHEKBaapaTUYHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprus, pabora rasa,
KO3 (PUIIMEHT TMOJe3HOTO JAEWCTBUS TEIUIOBOTO JBUTATENs; MpPU ONUCAHUU
NpPaBUWJIbHO TPaKTOBaTh (DU3UYECKUI CMBICT HCHOJb3yEMbIX BEJIMYMH, WX
0003HaYeHUsT U €AUHUIBI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
(pu3MUeCcKyr0 BEIMUMHY C APYTUMH BEJIMYUHAM;

ONUCHIBATh U3YYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEMIECTBA U IIEKTPUUYECKHE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (DU3NUECKUE BEIUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIs, MOTEHINA, Pa3HOCTh MOTEHIIUAJIOB;
IpU ONUCAHUM TMPABWIBHO TPAKTOBATh (DU3UYECKHN CMBICT HCIOIb3YEMbIX
BEIMYMH, MX OOO3HAUYCHUS W EIUHHUIIBI; yKa3biBaTh (hOPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO BEIUUYUHY C APYTUMHU BEIUUYUHAMY;

aHaJTU3UPOBaTh (PU3NYECKUE TPOILIECChI U SIBJICHUS, UCTOJB3Ys (U3UUYECKUE
3aKOHBI Y MIPUHIIMUIIBL: 3aKOH BceMHupHOTro Tsarotenus, I, II u 11 3akonsr HetoTOHa,
3aKOH COXPAHEHMS MEXAHUYECKOW JHEPTrHM, 3aKOH COXpPAaHEHHsS HMIIYJIbCa,
NPUHLHUI CYNEPNO3ULIUNA CWI, HPUHIUI PABHONPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CpeHEN KMHETUUYECKOW PHEPTrUM TEIIOBOTO JBUKEHUSI MOJIEKYII C
a0COJIOTHON TeMIepaTypou, MEepBhId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mpu >TOM pasinyarh CJIOBECHYIO
(bOpMyIMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHHWE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS MX OE€30MACHOTO MCIIONb30BaHMS B
TOBCETHEBHOM KU3HH;

BBIMIOJHATh JKCHEPUMEHTHl 10 HCCICNOBAHUIO (PU3UYECKUX SIBICHUNH U
IPOLIECCOB C HCIOJB30BAaHUEM MPAMBIX W KOCBEHHBIX H3MEPEHUU, NpPU ITOM
GopMmynupoBath mpoOieMy/3ajady M TUIOTE3Y Y4YeOHOro HKCIEPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOIO0 00O0pYyIOBaHMS, MPOBOAUTH OMBIT U
bopMyIIHpPOBATH BHIBOJIHI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BETUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHs U HCIOJIb30BaThb HU3BECTHBIE
METO/Ibl OLICHKH MOIPEUTHOCTEN U3MEPEHUI;

UCCJIEIOBAaTh  3aBUCUMOCTHM  MEXKIY  (PU3NYECKMMHM  BEJIMYMHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcUpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIUYUH B
BUJIe TabnuIl U TpauKoOB, A€JaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEA0BaHNUS;

coOmro1aTh MpaBuiia 0€30MacHOro TPyJa MpU MPOBEICHUU HCCIECIOBAaHUMN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM W IMPOEKTHOU
JEeSITEeIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMNCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemars pacuéTHbIE 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJENblo,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3a/1a4n
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAUMBbIE ISl €€ pellleHus, NMPOBOJUTH Pacu€Thl M OLIEHUBATH PEaIbHOCTh
MOJTy4YE€HHOT0 3Hau€HUs (PU3MUECKOIN BEIIUUUHBL;

peliaTh KaueCTBEHHBIC 3aaUH: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LENOYKY pPACCYXIAEHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

UCTIOJb30BaTh  MpPU  pPEIIEHUH  y4yeOHBIX  3aJad  COBpPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
U TPECTaBJICHUs YYEOHOU M HAay4YHO-MOMYJSPHOU MH(POPMALIUU, MOTYYEHHON U3
Pa3MIMYHBIX UICTOYHUKOB, KPUTUIECKH aHATTU3UPOBATH MOJIydaeMyt0 HHPOPMAITHUIO;

IPUBOJUTH MPUMEPHI BKJIJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPY)KAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH W TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM >KU3HU
i obecrieyeHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOPAMHU U TEXHHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAHEHUS 310pOBbsS M COOJIIOIEHUS HOPM 3KOJOTHYECKOTrO
IIOBEJICHUS B OKPYXalolleH cpene;



paboTath B TpYyIIE C BHIINOJHEHUEM pPA3IUYHBIX COIHAIBHBIX POJICH,
IUTAaHUPOBATh padOTy TPYIIbl, PalUOHAIBHO pACHpEeAesiaTh OO0S3aHHOCTU U
MJIAHUPOBATh JCATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIeKBATHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIHI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha TMpPUMEpPax pojb U MECTO (PU3NKU B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NMPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3nuecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3HUECKUX MOJIeTeH:
TOYECUHBINA AJECKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHUK CBETA, sJiepHas
MOJIeNTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sfpa MPHU PEHICHUU (PU3HUECKHUX
3ajad;

pacno3HaBaTh (PU3NYECKUE SIBJICHUS (MPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJAMHAMUKHU M KBAHTOBOW (PUBUKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEWCTBUSI TOKA, B3aMMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHuTHasE WHAYKUHWS, JACHCTBHME MAarHUTHOrO TIOJsSl Ha
MIPOBOJHUK C TOKOM W JIBIKYIIMICS 3apsll, 3JIEKTPOMArHUTHBIE KOJEOaHUsS U
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETA, OTPAXKECHHE, MPEIOMIICHUE,
uHtepdepennus, audpakuus W OOJApU3alMi  CBETa, JUCHEPCHUS CBETa,
dbotornekTpuueckuit 3pdext (poTordPdekT), cBETOBOE NaBICHUE, BOSHUKHOBEHUE
JMHEWYATOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas

PaauOaKTUBHOCTE;
ONMKCHIBATh W3YUYEHHBbIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYIO  NPOBOJUMOCTH  PAa3jIMYHBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBJICHUS (MPOILECCHI), HCMIONb3Yys (U3HUECKUE BEIUYUHBL:
IEKTPUYECKUHN 3apsll, CWJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUYECKOE
COIIPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABIDKYIIAs cuja, paboTa TOKa,
WHIYKIMS MAarHUTHOrO TMojs, cwia Ammnepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOTO M MArHUTHOTO IIOJEH, MEPUOJ M YacTOTa
KonebaHuil B KoJeOaTeIbHOM KOHTYpE, 3apsl U cuja ToKa B Ipolecce
TapMOHMYECKUX DJIEKTPOMAarHUTHBIX KOJIeOaHWH, (OKYCHOE pacCTOSIHHME U
onTHYECKas CWa JIMH3bL, NPU OMHCAHUM TPABUIBLHO TPAKTOBATH (HU3UUECKUI
CMBIC]I HCIONb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€IUHUIbI, YKa3bIBaTh
(GopMyIbl, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh H3YYCHHBIC KBAHTOBBIC SBJICHUSA M MPOLECCHI, HCIONIb3Ys
(¢u3ruecKre BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, AJMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, MEPUOJI TIOypaciaia, SHEPTHs CBsI3U
aTOMHBIX SIJIep, NpPU OINHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHN CMBICI
UCIIOIb3YEMBIX BEJIWYUH, UX OO0O3HAUCHUS] M €IUHMIIBI, yKa3bIBaTh (DOPMYIIbI,
CBS3BIBAIONIUE JIAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYWHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBIICHUS, UCIIONB3Ys (U3HUECKHUE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI MOCIIEIOBATENHHOTO U MapaiIeIbHOTO
COCMHEHUS MPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3IEKTPOMAarHUTHOU
WHYKIMH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE OMWHIITeHHa i doTtodrddexra,
3aKOH COXPAaHEHUs SHEPrUH, 3aKOH COXPAHEHHSI UMIIYJIbCA, 3aKOH COXPaHEHUs
AJIEKTPUYECKOrO 3apsilia, 3aKOH COXPAaHEHUs MacCOBOr0O YHMCIIA, TOCTYJIaThl bopa,
3aKOH paJMOaKTUBHOTO paclaja, Mpu 3TOM pa3iInudaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €r0 MaTeMaTHYECKOE BBIPAKEHHE W YCJIOBHUS (TpaHUIbI, OOJACTH)
PUMEHHMOCTH;

OTIPENICNIATh HAMPABJICHUE BEKTOPA WHIYKIIMM MarHUTHOTO TOJISl MPOBOJHUKA
C TOKOM, cujibl Amrnepa u cuibl JlopeHua;

CTPOUTh U OIMHCHIBATHh HM300paKEHUE, CO3[aBAEMOE IUJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI 10 UCCIIENOBAHUIO (PU3MYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpoOieMy/3agady U TUOOTE3y Y4eOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO OO0OpYyIOBaHMS, TPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYILIECTBIIATH MPSMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEJIUYUH, MPU
STOM BBIOMpATh ONTUMAJBHBIA CIIOCOO0 U3MEPEHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/bl OLIEHKHU MOIPEIIHOCTEN U3MEPEHNM;

UCCJIEIOBAaTh 3aBUCUMOCTH (U3MUECKMX BEIMYUH C HCIOJIb30BaHUEM
OpSIMBIX M3MEPEHUI: MpU HSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEJIUYMH B BUJE TaOJIUIl U
rpadMKoOB, JeNIaTh BBIBOABI 10 PE3YyIbTaTaM HCCIICIOBAHUS;

coOmro/1aTh MpaBwiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAaHUN B
paMKax y4eOHOro OKCIepUMEHTa, Y4eOHO-MCCIIEIOBATEIBCKON W MPOEKTHOU
NESATENBbHOCTH C MCHOJB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000py0BaHUs,

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHOW (DU3HUECKON MOJENbIo,
UCTIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaM3a YCIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,



HEOOXOAUMBbIE JUIsl €€ pellleHus, MPOBOJUTH PAcu€Thl M OLIEHUBATH PEaIbHOCTh
IIOJIy4YE€HHOT0 3Hau€HUs (PU3MUECKON BEIIUUUHBL;

pelaTh KaueCTBEHHbIE 3a/1a4l: BICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY pPACCYXIAEHUH C OMOpOM Ha HM3yYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYCeCKHe SIBICHNUS,

UCIOJb30BaTh  IMpPU  pPELIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUN
Y IPE/ICTaBJICHUs YYEOHOU M HAay4YHO-NOMYJSIPHOM MH(POPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMyto HH(OPMAILIUIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCJIOBUS UX O€30MACHOIO MCMOJIb30BaHUS B ITOBCEIHEBHOM
KU3HH;

IPUBOJIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PH3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecriedeHusi 0€30NaCHOCTH MpU OOpaLEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAaMH, JIJIsl COXPAHEHHUs 30POBbsl U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTaThb B TIpyNIE C BBIIOJHEHHEM pa3JMYHBIX COLUAIbHBIX pOJIEH,
IUTAHUPOBATh padOTy TPYyNIbl, PaLUOHAIBHO pACHpPEAeNsATh OO0S3aHHOCTU U
IUTAHUPOBATh JIEATEIHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBATHO OLICHUBATh
BKJIAJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE pPacCMaTpUBaeMON POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
DJIeKTPOHHbIE
HaumenoBanmue
Ne (uudposbie)
pa3/1esioB U TeM
n/n Kosn4yecTBo 4yacoB oOpa3oBaTejibHbIE
NMPOrpamMmbl
pecypchl
KonTpoabubie| I[IpakTuyeckue
Bceero
padoThI padoThI
Paznen 1. DU3UKA U METOJbI HAYYHOI'O TIO3HAHUSA
L1 ®usznKa 1 METOJIbI ) bu6mmoreka [JOK
] HAy4HOI'O ITO3HAHMS https://m.edsoo.ru/7f41b{72
Hroro no pasaeny 2
Paznen 2. MEXAHUKA
bu6nmnoreka [JOK
2.1 | Kunemaruika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2.2 Hunamuka / https://m.edsoo.ru/7f41bf72
723 3aKOHBI COXpaHEHUS B 6 1 | bubnnorexa [JOK
' MEXaHHUKE https://m.edsoo.ru/741bf72
Nroro no pazaeny 18

Paznes 3. MOJIEKVYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnnorexa [JOK
' KUHETUYECKON TEOPHU https://m.edsoo.ru/7f41bf72
39 OCHOBBI 10 1 Bbub6mmoreka [JOK
) TEPMOJIMHAMUKHI https://m.edsoo.ru/7f41bf72
A
33 | nemccrma, Gaomse | S BuGmorexa LIOK
) m ) https://m.edsoo.ru/7f41bf72
MEePEXO/IbI
Hroro no pazgeny 24

Pa3nea 4. JIEKTPOJAMHAMUKA



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

bu6mmoreka [IOK

4.1 JeKTpocTaTUka 10 https://m.edsoo.ru/7f41bf72
ITocTosHHBIM
49 3JIEKTPUYECKUIN TOK. 12 bubnnoreka [JOK
Toxu B pa3nn4HbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



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

11 KITACC

JJIEKTPOHHBIE
Ne | HaumeHoBaHuUe pa3iesioB (undpossbie)
n/n  # TeM NPOrpaMmsl KoanuecTBo yacos o0pa3oBaTejibHbIE
pecypchl
KonTpoabubie IlpakTnueckue
Bcero
padoThI padoThI
Paszpnen 1. JIEKTPOANHAMUKA
11 | Dnexrpomarmmmas 11 1 3 Bubmmorera [IOK
' p https://m.edsoo.ru/7f41c97¢c
WHIYKIHUS
Wroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
M
2.1 3HZ§<§HI(/)I:/[Z?I<{I:I€;}116 9 1 bubmmorexa LIOK
: p https://m.edsoo.ru/7f41c97¢c
KoJieOaHus
29 MexaHu4eckue u 5 1 bubnuoteka [JOK
' SJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [JOK
23 Onrmika 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crielUaIbHOM 4 1 bubnuotexa [JOK
' TEOPUU OTHOCUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHTHI KBaHTOBOU 6 bubnuoreka [JOK
' ONTHUKHU https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue aToma 4 Eubmoreka LOK

https://m.edsoo.ru/7f41c97¢



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

4.3 ATOMHOE SpO

5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pasaeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DNeMEHTBI aCTPOHOMHUU U 7 1 bu6mmoreka [JOK
' acTpou3uKu https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 7

Pa3nesa 6. OBOBIIIAIOIIEE IOBTOPEHHUE

6.1 O6o0matrotiee MOBTOPEHUE 4 ngg;&fg;grouﬁ 41c07c
Htoro no pazaeny 4
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68 4

YACOB 110 ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

JJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

[TepBuunbIil HHCTpYKTaX 110 T.b
u O.T. ®uzuka — Hayka o
npupozae. Hayunbeie meTo bt
MO3HAHMS OKPY’KaIOILEro MUpA.
Ponb 3kcniepumenTa u Teopuu B
IIPOLIECCE MTO3HAHUS IPUPOJIBI.
DKCHepUMEHT B (PU3HKE.
MonenupoBanue (HU3NIECKIX
SIBJICHUU U mpolieccoB. Hayunsbie
runote3bl. usndeckre 3aKOHbI U
Teopud. [ paHuIIbI
MPUMEHUMOCTH (PU3UIECKUX
3aKOHOB. [IpuHIMN
COOTBETCTBHUSI.

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c32e2

Posnb 1 MecTo Gu3uku B
dbopMHpPOBaHUH COBPEMEHHOMN
Hay4HOU KapTUHBI MUPA, B
IPaKTUYECKOH eATeTbHOCTH
moaei

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c33e6

Mexannueckoe IBHKCHHE.
OTHOCHUTENLHOCTD
MEXaHUYECKOTO
nemxkenna.Cucrema oTcyéra.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3508



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

Tpaektopus. Ilepemenenue,
CKOPOCTB (CpelHssi CKOPOCTh,
MI'HOBEHHAsi CKOPOCTh) U
YCKOpPEHHUE MaTepUaIbHON TOUKH,
UX MPOEKIMH HA OCHU CUCTEMBI
koopauHar. CioxxeHue
MEPEMEILICHUH U CII0)KEHUE
CKOPOCTEH.

PaBHOMepHOE nmpsiMonHen | |HOe
nekenue. ['papuku
3aBUCHMOCTH KOOP/IMHAT,
CKOpOCTH, ITyTH U TIePEMEIICHUS
MaTeprualbHON TOUKU OT
BpPEMEHHU.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

PaBHOyCKOpeHHOE
NPSIMOJINHEH [ | HORBUKEHUE.
I'paduku 3aBUCUMOCTH
KOOpPJIMHAT, CKOPOCTH,
YCKOpEHUSs, MyTH U
MepEMEILICHUSI MAaTEePUATbHOMN
TOYKH OT BPEMEHHU.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c372e

CBoOoaHoOe majieHue. Y CKOpeHue
C¢BOOOIHOTO ITAEHNA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c39cc

KprBonuHeliHOe NBUKEHUE.
JIBr>KeHHEe MaTepuaibHOU TOYKU
10 OKPYKHOCTH C ITOCTOSIHHOM 1O
MOJYJIXO CKOPOCTBIO. YTJIOBas
CKOPOCTb, IMHEHHAsA CKOPOCTb.
[Tepuon u yacrota oOpaleHUs.
[lerTpocTpemMuTebHOE
yckopenue. Texnuueckue
YCTPOWCTBA U MPAKTUYECKOE
IIPUMEHEHUE: CIIUIOMETP,
JIBUJKCHHUE CHAPSJI0B, LICTIHBIE U

but6mmoreka [JOK
https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

pEMEHHBIE IIepeayu.

[IpuHIAIT OTHOCUTEBHOCTH
lanunes. UaeprimanbHbie

bubmnoreka [JOK

8 cucreMsl orcuera. I1epBelii 3akoH https://m.edsoo.ru/ff0c3be8
Hsrorona
Macca tena. Cuna. [IpuHuun

9 cynepno3uiuu cuil. Bropou! bu6muoteka [IOK
3akoH HrroToHa s https://m.edsoo.ru/ff0c3bel
MaTepUaJIbHOU [TOYKHU

10 Tperun/3akon HeroToHa 11 bubmuoteka [{IOK
MaTEPHUAIIBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TATOTCHUSI.

11 Cuna TH)KCCTI;I. IlepBas bubmmorexa [IOK

https://m.edsoo.ru/ff0c3d00

KOCMHYECKasi CKOPOCTh

12 Cua ynpyroctu. 3akoH ['yka. bubnmnorexa [JOK
Bec Tena https://m.edsoo.ru/ff0c3el8
Tpenue. Buasl Tpenus (moxos,
CKOJIbXKeHUs, kKaueHus). Cuiia
tpenus. Cyxoe Tpenue. Cuiia

13 TPEHUS CKOJIBXECHUS U CUIIA bubnmoreka [IOK
Tpenus nokosi. Koapdunment https://m.edsoo.ru/ff0c3f76
Tpenust. Cuiia COpoTHUBIECHUS
IIPY IBM>KEHUH TeJla B )KUJKOCTU
WJIM Ta3e
[TocrynarensHoe u
BpallaTebHOE JBUKEHUE
abconroTHO TBe! |poroena.

" Sl\i[OMeHT cuibl. [1nedo cunsl. Bubmiorexa LIOK

CJIOBHSI paBHOBECHS TBe | | poro

Tena. TeXxHUuYecKre ycTpoiucTBa u
MPaKTUYECKOE TPUMEHEHUE!
MOJIIIUITHUKY, TBUKECHHE
HNCKYCCTBCHHBIX CITYTHHUKOB.

https://m.edsoo.ru/ff0c41a6



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

15

HMiynsc MaTepraIbHON TOYKH,
CUCTEMBI MAaTEPUAIIBHBIX TOYECK.
Wmnynbe cuibl. 3aKoH
COXpaHEHUs1 UMILYJIbCA.
PeakTuBHOE nBMXKEHUE. YTIIpyrue
U HEYNPYIUe CTOJIKHOBEHHUS.
TexHuueckue ycTponucTBa u
IIPAKTUYECKOE IPUMEHEHUE:!
BOJIOMET, KONEP,ITPYKUHHBIN
MUCTOJIET, JBUKEHUE PAKET.

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

16

PaboTta 1 MOITHOCTE CHIIBI.
Kunernueckas sHeprus
MaTepualibHOM Touku. Teopema
00 U3MEHEHUU KMHETUYECKOM | |
SHEPIUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4502

17

[ToreHumanpHas 3HEprusl.
[TorennmanbpHast 3HEPTUSA yIPYToO
nehopMUPOBaHHOU TPy KUHBI.
HOTeHI_II/IaJILHaSI 3H€pI‘I/I$I TCJ1a
BOJIM3M NMOBEPXHOCTH 3eMJITH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c461a

18

IToTenmmanbHbBIE U
HeMoTeHIHaIbHbIe CHITBL. CBA3b
paboTHI HEMTOTEHITMATBHBIX CHIT C
U3MEHEHHEM MeXaHu4yeckou! |
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHMS MEXaHUYECKOH | |
SHEpPIruU

but6mmoreka [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopaTtopHnast pabota
«HMccnenoBanue cBsizu paboOTHI
CHUJIBbI C UBMCHCHUEM
MEXaHUYECKOW YHEPTHHU Tella Ha
HpUMeEpPe pacTHKEHUA
PE3UHOBOTO KIyTa



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

Kontponbnas pabota Nel no
teme «Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUS B
MEXaHUKE»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
TEOPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBcKoe
newkenue. Jnbdysus

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

22

XapaxkTtep JIBHKCHUS U
B3aUMOJICUCTBUS YaCTHII
BellecTBa. Mojenu cTpoeHus
ra3oB, KUJIKOCTEH U TBEPABIX TEIl
1 00BbSICHEHHE CBOMCTB BEIECTBA
Ha OCHOBE 3THUX MOJECIICIA.

23

Macca monexyi. KonnuectBo
BemecTBa. [TocTogHaas
ABoraapo

24

TermmoBoe paBHOBECHE.
Temnepatypa u e€ u3mMepeHue.
Ilkana remneparyp Llenscus

25

Uneansusriii raz B MKT.
OcHoBHoe ypaBHeHue MKT

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

26

AOcomoTHas TemnepaTrypa Kak
Mepa CpelHEW KHHETUYECKOU
SHEPTUU JBUKEHUS] MOJIEKYJI.
VYpaBHenue Menpeneena-
Kitaneiipona

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlaneToHa. I'a30BEIe
3aKOHBI

28

JlaGopaTopHnast pabota
«MccnenoBanue 3aBUCUMOCTH
MEXJTy TTapaMeTpaMU COCTOSTHUS



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

pa3pekEHHOTO ra3a»

29

H3omporiecchl B HI€aIbHOM ras3e
C IOCTOSIHHBIM KOJIMYECTBOM
BemiectBa. [ padpuueckoe
MIPEACTABICHUE U30IIPOLIECCOB:
U30TepMa, U30X0pa, n300apa.
TexHuyeckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE:
TEPMOMETP, HapoMeTp.

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c570e

30

TepMoanHaMuyeckas CUCTEMA.
BnyTtpeHHss 3HEeprus
TEPMOJUHAMUYECKOU [CUCTEMBI U
CHOCOOBI e€[U3MEHEHMS.
KonnyecTBo TemioTsl U padora.
BryTtpeHnHss sHeprus
OJIHOATOMHOT'0 MJICaJIbHOI'O ra3a

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

31

Buapl Temionepenayu:
TCHHOHpOBOI{HOCTB, KOHBCKIIUA,
W3IIyYCHHE.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenpHas Tenioe /MKOCTh
BenecTBa. KomnyecTBo TEIIOTHI
MIpH TETUIoNepeaaye.
AJtnabaTHBIN mpoIecc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

33

[TepBbIid 3aKOH TEPMOJIUHAMUKHU
U €ro MPUMEHEHHE K
uzonporneccam. ['paduueckas
MHTEpIpeTanus padboThl rasa.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c5efc

34

HeoGpatumocTs mporeccoB B
npupoje. Bropoii 3akoH
TEPMOJIMHAMHKH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6230

35

[IpuHIMI EHCTBUSA B TENIIOBBIX
MamuHax. [Ipeobpa3oBanus
9PHEPTUU B TEIJIOBBIX MAITUHAX.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

KIII TenioBoi MalllvHbI

36

uxn Kapno u ero
KIT/I.Texauueckue yCcTpocTBa U
IIPaKTUYECKOE TPUMEHEHUE:!
JIBUTaTeIb BHYTPEHHETO
cropanusi, OBITOBOM
XOJIOAWJIBHUK, KOHIUIIMOHED.

37

DKOJIOTHYECKHUE HpO6J’ICMBI
TCIIJIOOHCPICTUKH

38

O6o06maromuit ypok
«MomnekynspHas Gpu3HKa.
OCHOBBI TEPMOAMHAMHUKID)

bubmmorexa [IOK
https://m.edsoo0.ru/ff0c6938

39

KonTponsHas padora Ne2 mo
teme «MouekyisipHas pu3mka.
OCHOBBI TEPMOJMHAMUKIY

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

40

[TapooOpa3oBanue u
KoHJeHcanus. Mcnapenue n
KHIIEHUE. Y IeIbHast TEeMIoTa
napooOpa3oBaHus. 3aBUCUMOCTh
TEMIEPATypPbl KUTICHUS OT
JTaBJICHMSL.

bubmmorexa [IOK
https://m.edsoo.ru/ff0c63b6

41

AOComI0THAS U OTHOCHTCILHAS
BJI&JKHOCTh BO3/yXa.
Hacepiennsiit nap. Texnuueckue
YCTPOMCTBA U MPAKTUUECKOE
MIPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP,
TEXHOJIOTHH MMOJTyYCHUS
COBPEMEHHBIX MaTE€pPUaIOB, B TOM
YHUCJIe HAHOMATEPHUAJOB, U
HAHOTEXHOJIOTHH.

but6mmoreka [JOK
https://m.edsoo.ru/ff0c64d8

42

Tgel Ipnoeeno. Kpucrannmyeckue
U amop(dHBIe Tesna. AHU30TPONHUS

bubnuoreka [JOK
https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

cBoul |cTRpucTaLioB. Kuakue
Kkpucrtauibl. CoBpeMeHHbIE
MaTepUAJIbI

[lnaBnenue U KpUCTAIU3ALMSL.

43 YaenwHas TemoTa MiaBJIeHUS bubmorexa LIOK
a ' https://m.edsoo.ru/ff0c6708
CyOnumarust
bubmuoreka [JOK
44 VYpaBHeHHe Ter10BOro OanaHca hits://m.edsoo.ru/fl0c6820
DJneKTpu3anus Teul.
45 3J’I€KTPI/IqeiKI/II/I Bapsia. [IBa Buma buGnnorexa LIOK
p DAL A https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKUX 3apsI0B
[IpoBOIHUKH, TUATEKTPUKH U
MOJIyIPOBOIHUKU. 3aKOH bubmunoreka IIOK
46
COXPaHEHUS NEKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
B3aumoneu! |cTBugapsiioB. 3akoH
47 Kynona. Toueunbiu! | bubnmoreka [JOK
DJIEKTPUYECKUU [3apsia. https://m.edsoo.ru/ff0c6ce4
DIIEKTpHUYECKOE TTOJIE.
Hanpsike [ | HHOCTWIEKTPUYECKOTO
48 nons. [puHumn cynepno3uuuu bubmuorexa [JOK
3NIEKTPUYECKUX Toseu [ JInnun https://m.edsoo.ru/ff0c6df2
Harpsike  JHHOCTH
PaGora cun
49 ANEKTPOCTATHYECKOTO MOJIS. bubnmnoreka [JOK
ITorenman. Pa3noctb https://m.edsoo.ru/ff0c6100
MOTEHITHAJIOB
[IpoBOAHUKY U AUDIIEKTPUKHU B
50 3JIEKTPOCTATUYECKOM I10JIE. bubnuorexa [JOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
51 DnekTpoe! IMKOCTH OHIEHCATOp Enbmiorexa ITOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DnekTpoe! IMKOCTEIOCKOTO
KOHJIEHCAaTOpa. JHeprus
3apsHDKEHHOT0 KOHJIEHCAaTopa

but6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnast pabota
"U3mepenue aiekTpoe! IMKOCTH
KOHJeHcaTopa"

54

[IpunHun nercTBus u
MIPUMEHEHNE KOHIEHCATOPOB,
KOIMUPOBAJIBHOTO armapara,
CTPYHHOTO MPUHTEPA.
DJIeKTpOoCTaTUYECKas 3alluTa.
3a3eMiieHHE IEKTPONPUOOpPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA
€ro cyuiecTBoBanus. MicrouHuku
toka. [locTostHHBbIN TOK. Crita
Toka. Hanpsxenue.
ConporusieHue. Y 1eapHoe
CONPOTHUBIICHUE BEIIECTBA.3aKOH
Owma 1 yyacTKa Lenu

56

ITocaenmoBarensHOE,
napajuieIbHOE, CMEIIaHHOE
COCTMHEHHE MPOBOJHUKOB.
JlaboparopHas paboTa
«3y4yeHune cMemanHoro
COEIMHEHUS PE3UCTOPOBY»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaGota u mourHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

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

58

DNEKTPOABMKYIIAs CUIia U
BHYTPEHHEE CONPOTUBJICHUE
HMCTOYHHUKA TOKa. 3akoH OMma 11st
IIOJIHOM (3aMKHYTOM)
sneKkTpudeckon nenu. Koporkoe

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



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

3aMmblkaHue. JlabopaTopHas
pabota «M3mepenue D]1C
HCTOYHHUKA TOKA U €TI0
BHYTPEHHEI'O CONPOTUBIICHUS»

DNEKTPOHHAs IPOBOJAUMOCTb
TBe| | pJIpIMETaNIOB. 3aBUCUMOCTD

59 CONPOTHUBJICHUS METAJIOB OT
TEeMIIepaTyphl.
CBepXIpoBOJIUMOCTh
60 DIIEKTPUYECKHUH [TOK B BaKyyMe.
CBoul | CTBAIEKTPOHHBIX ITYYKOB
[ToxynpoBoaHuKH, UX
coOCTBEHHas U MpUMecHast
61 MPOBOJIUMOCTh (IZ)BOHDCT —n- bubmorexa [IOK
POBOA ' o https://m.edsoo.ru/ff0c84ae
nepexoza. [lomynpoBogHukoBbIe
npudOpbI
DIIEKTPUYECKUH TOK B pacTBOpax

62 Y pacIuiaBax 3JeKTPOJIUTOB. bub6nuoreka [IOK
DIEKTPONUTHYECKAS https://m.edsoo.ru/ff0c82ba
JIUCCOITHAITUS. DIEKTPOJIH3
DIIeKTPUYECKHUH [ TOK B Ta3ax.

63 CamMocTosTenbHbIN (U bu6mmoreka [JOK
HECAMOCTOSITEIILHBIN [Pa3psi. https://m.edsoo.ru/ff0c84ae
Mounnus. [Inazma
DnekTpuueckue mprudopsl U
YCTPOMCTBA U UX IIPAKTUYECKOE bubnunoreka IIOK

64
npuMeHenue: [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MMacHOCTH

65 O06o06marmuii ypok bubmuoreka [JOK
«DIIEKTPOAMHAMHUKAY» https://m.edsoo.ru/ff0c88be

66 KonTponbHas paboTa o teme bub6nuoreka [IOK
«DneKkTpoiMHaMuKa" https://m.edsoo.ru/ff0c8a8a

67 PesepBHbiit ypok. [ToBTOpeHue no bubmuoreka [JOK



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

Teme "Mexanuka"

https://m.edsoo.ru/ff0c8c56

PesepsHblit ypok. IloBTOpeHne 1o

" but6mmoreka [{IOK
63 TeMe MOHeKymf,p Has usnia n ! https://m.edsoo.ru/ff0c8f6c
TEPMOJMHAMUKA
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KITACC

JIEKTPOHHbIE
Ne ugposBbie
Tema ypoka uHpp
n/m KoanuectBo 4acon o0pa3oBaTe/ibHbIE
pecypcsl
Beero Kontposabubie| IIpakTuyeckue
padoThI padoThI
ITepBuunbIii mHCTpYKTaX 1o T.b.
u O.T, IlocTosiHHBIE MATHUTHI U
MX B3aUMOJIeicTBHME. MarHUTHOE
nosie. Bexktop MaruutTHOM 1 bubnnorexa [JOK

WHIYKIUU. JIMHUY MarHUTHOM https://m.edsoo0.ru/ff0c9778
nHaykuu. Kaptuna nuHui
MarHUTHOW MHYKIIMH TIOJISI
MMOCTOSIHHBIX MarHUTOB.

MarauTHO€ 1oJie MPOBOIHUKA C
TokoM. Kaptuna nuHui
WHYKIUA MarHUTHOTO TOJIs
JUIMHHOTO TPSIMOTO IIPOBOIHUKA bubnuoreka [IOK

U 3aMKHYTOT'0O KOJIBLIEBOTO https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKA, KATYIIKH C TOKOM.
OneiT Opcrena. Bzaumopeiicteue
MIPOBOJIHUKOB C TOKOM

JlaGopaTtopHnast pabota
«/3ydyeHre MarHuTHOTO TOJISt 1 1
KATYIIKHA C TOKOM)

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c98fe

JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOAHUK ¢ TOKOM. Cuiia
Amriepa €€ MozyJIb U 1 1
HanpasneHue.JlaboparopHas
pabora «MccneqoBanue aecTBus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac0



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

IMOCTOAHHOI'O MariuTa Ha paMKy
C TOKOM»

JlelicTBMEe MAarHUTHOTO IOJISA Ha
JBHKYILYIOCS 3apsKEHHYIO
yactuily. Cuna JlopeHiia, e€
MoJlyJb U HanpasieHue. Pabota
cuiibl JIopeHiia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DJIEKTPOMArHuTHAsI UHIYKIIHS.
IToTok BEKTOpa MarHUTHOM
uHaykiuu. 2J1C nHayKImu.
3aKOH AJIEKTPOMarHuTHOM
uHnykiuu @apanes. [Ipasuio
Jlenia

JlaGoparopHas pabota
«HccnenoBanue sBICHUSA
HJIEKTPOMArHUTHON MHIYKIIUN

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

MHaykTUBHOCTD. SIBeHUE
camounaykimu. J/(C
CaMOUHAYKIIUU. DHEPTUs
MAarHUTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuyeckne ycTpoucTBa U ux
MIPUMEHEHNE: MOCTOSIHHBIE
MarHuThl, 3J1€KTPOMArHUTHI,
AJIEKTPOJBUIaTENb, YCKOPUTEIN
3JI€MEHTapHbIX YaCTHII,
VHJIYKIIMOHHAs M€Yb

10

O06o06marmuii ypok
«MarHuTtHoe 1oJe.
3HeKTpOMaI‘HI/ITHa$I HWHIAYKOUS»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cab82

11

Kontponsnas padora Nel mo
TeMe « MarauTHoe moJie.
DJIeKTpOMAarHuTHasi MHIYKIUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

12

Konebarenbnas cucrema.
CB0OOIHBIE MEXaHHUECKUE
kosnebanus. [lepuon, yacrora,
amMIunTyaa u ¢asa koieOaHui.
[IpyXuHHBIN
MasiTHUK.MaTreMaTu4eckui
MasATHHK. ['apmOoHMUECcKue
KosneOaHusi. YpaBHEHUE
rapMOHMYECKHUX KOJIeOaHUH.
[IpeBpanienue sHepruu

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

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KOJIeOaHu! Tpy3a
Ha HUTH OT JUTHHBI HUTH U MacChI
rpy3a»

14

KonebarenbHbIN KOHTYD.
CBOOOTHBIC PEKTPOMATHUTHBIC
KOJIeOaHUs B UACAILHOM
KOJIe0aTEIbHOM KOHTYPE.
AHanorus Mexmay
MEXaHHUYECKUMU U
3JIEKTPOMArHUTHBIMU
KOJIEOAHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpAHEHUS SHEPTUH B
UJcaTbHOM KOJIeOaTeTbHOM
KOHTYpE

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

16

[IpencraBnenue o 3aTyXarImnUX
KoJeOaHuIX. BeIHYXICHHBIC
MeXaHUUeCKHE KOoJieOanus.
Pe3zonaHc. BeiHyX/1€HHbBIE
AJIEKTPOMATrHUTHBIE KOJIEOAHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH [TOK.

bubmmoreka [[OK



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

CunycouanbHbIN TiepeMeHHbIN | |
TOK. MOIIIHOCTB IIEPEMEHHOTO
TOKa. AMIUIUTYHOE U
JIeul]CcTBYIOIIERHAYECHHUE CUIIBI
TOKa U HAIIPKEHUS

https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBozactso,
nepezaaya U norpediieHue
AIEKTPUYECKON SJHEPIUU

19

YCTpOoUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE JJIEKTPUIECKOTIO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKA, JIMHUH dJIeKTporepenay

Bbub6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKHE PUCKH TIPH
MPOU3BOCTBE IEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
SJICKTPO3HCPTHUU B TOBCCAHCBHOU
KU3HU

21

MexaHu4ecKkre BOITHBI, YCIOBHS
pacripoctpanenus. Ilepuon.
CkopocThb pacnpoCTpaHEHHS U
JuinHa BoJHBL. [Tonepeunsie u
IIPOJIOJIEHBIC BOJTHBI.
WNurepdepennus u nudpakuus
MEXaHUYECKUX BOJIH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTbH 3BYKa.
I'pomkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

DNIeKTPOMarHUTHbIE BOJIHBI, UX
CBOH[ |CTBE CKOPOCTbD. Y CJIOBUS
W3JIYYEHHS JIEKTPOMArHUTHBIX
BOJIH.B3animMHas opueHrtamus
BekTOopoB E, B, v B

SBHGKTpOMaFHHTHOﬁ BOJIHC

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ccfe0



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

[IIxana 337eKTpOMArHUTHBIX
BOJIH. [Ipumenenue
AJICKTPOMArHUTHBIX BOJIH B
TEXHHKE U OBITY.

24

[TpyHLMIIBI pagUOCBA3HU U
TeneBuaeHus. PazBurue cpeacTs
cBsA3u. Paguonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHNE
OKpYKarolei

cpenbl. TexHMUeCcKue ycTpoicTBa
Y IIPaKTUYECKOE IPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
YJIBTPa3ByKOBasl AMATHOCTHKA B
TEXHHMKE U MEIUIMHE, pajaap,
paguoONpUEMHUK, TEIEBU30D,
aHTeHHa, tenedon, CBU-neup

25

KontponsHast padota Ne2
«Kosrebanust u BOJTHBD»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc618

26

['eomeTpuyeckas onTUka..
[IpssmonunenHoe
pacnpocTpaHeHHUE CBETa B
OJHOpOAHOM cpene. TodueuHbIi
MCTOYHUK cBeTa. JIJIyu cBeta

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

27

OTtpakeHue cBeTa. 3aKOHBI
oTpaxxeHus ceera. [loctpoenue
M300paKeHNH B IIJIOCKOM 3epKajie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnienue cBeta. 3aKOHBI
IIPEJIOMJICHUS CBETA.
AOCOIIOTHEIN ITOKa3aTelIb
npenomiieHus. [lomHoe
BHYTpPEHHEE OTPAKEHUE.
[TpeneapHBIN [YTOJT TOJTHOTO
BHYTPEHHETO OTPAXKEHHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd7f6



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

29

JlaGopaTtopHnast pabota
«3mepenune mokazaTens
NPETOMIICHUS CTEKIIa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JInn3sl. [TocTpoenue
n3o0pakenuit B muH3e. Gopmyna
TOHKOM JINH3bI. Y BEJINYCHUE
JIMH3bI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cddle

31

JlaGopaTopHnas pabota
«HccnenoBanue CBOKMCTB
U300paKEHHI B JIMH33X»

32

Hucnepcus ceta. CoXHBIN
cocTaB Oeloro cBera. L[BeT.
JlaGopaTopHnas pabota
«Habnronenne qucnepcuu CBETay

33

BonnoBas onTuka.
UnTepdepenmus cera.
KorepeHTHbIE HCTOUHUKH.
VcnoBus HaOMIOAEHUS
MaKCHMyMOB U MUHUMYMOB B
UHTEp(EpPEHIIMOHHON KapTHHE OT
JIBYX CHH(A3HBIX KOT€PEHTHBIX
UCTOYHHKOB. [Ipenemnsl
IIPUMEHUMOCTH F€OMETPUUECKON
OITHKH.

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

34

Hudpaxius ceera.
HudpakuronHas
peméTka. Y coBue HaOIIOACHUS
[JIaBHBIX MAaKCUMYMOB TIpU
naIecHU MOHOXPOMAaTHIECKOTO
cBeTa Ha TUu(PaKIUOHHYIO
pewérky. [lonepeunocts
cBeTOBBIX BOJH. [lomspuzanus
cBeTa

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0cf02e



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

TexHuueckue ycTponucTBa u
IIPAKTUYECKOE IIPUMEHEHUE:!
0YKH, JIyna, poToarnrapar,
IIPOEKLIMOHHBIN anmnapar,

35
MHUKPOCKOII, TEJIECKOTI,
BOJIOKOHHASI OITHKA,
T paKMOHHAs PEeLETKa,
MOJISIPOUL.
['panuLIbl TPUMEHUMOCTH
KJIaCCUYECKOU [MEXaHUKH.
[TocTynatel cienuanbHOU Teopun
36 OTHOCHUTEIbHOCTH: bubmuoreka [JOK
WHBAPUAHTHOCTH MOJTYJIA https://m.edsoo.ru/ff0cf862
CKOPOCTH CBETa B BaKyyMe,
MPUHIUIT OTHOCUTEIBHOCTH
OWHIITEHHA.
OTHOCUTENBHOCTD
37 OJTHOBPEMEHHOCTH. 3aMeIIcHUE Bubmmorexa [IOK
p ) https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKPAICHUE JJTUHBI
OHeprus U UMILyJIbC
38 penstTuBUCcTCKOM [HacTuiibl. CBs3b bu6nmoreka [JOK
MAaccChl C SHEPTUEU [ UMITYJIECOM. https://m.edsoo.ru/ff0cfc68
DOHeprusi NoKos
Kontponbnas pabora «Onrtuka.
39 OCHOgLI CHCHI/II)aHLHOﬁ TEOpUU Bubmiorexa LIOK
P https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIILHOCTHY
40 ®otonbl. Dopmyna I1naHka. bubnnorexa [JOK
DHeprus U UMNIyJabc GoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEI0BAHUE
41 q)OTga(b(peKTa OHBII[TBI A.T bubmiorexa LLOK
' U https://m.edsoo.ru/ff0cffc4
CroseroBa
47 3akoHbl poTodddekra. bubmmoreka [JOK

YpaBuenue Dul |HiuTeH | HE

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

dotorpdexra. «KpacHas
rpanuna» Gorodddexra

Hasnenue cera. OnbiTh [1. H.

bubnmoreka [JOK

43 Jlebenera. Xumirieckoe https://m.edSO(I)_.[ru/fdeO4a6
neul lcTBueBeTa
TexHuuecKkue ycTpoicTa u

44 MPaKTUYECKOE TPUMEHEHUE!
dboToreMEHT, HOTOATIHK,
COJIHEYHast OaTapesi, CBETOINO]T

45 Pemienue 3agau no teme bu6mmoreka [{OK
«OneMeHThl KBAaHTOBOM ONTHKU» https://m.edsoo.ru/ff0d0302
Mopens atoma ToMcoHa. OnbITHI

46 Pesepdopna o paccessauio o- bubnuorexa [JOK
yactull. [Inanerapnas mozens https://m.edsoo.ru/ff0d091a
aToma

bu6nmoreka [JOK

47 Hocrynater bopa https://m.edsoo.ru/ff0d0afa
N3nydenne u norioneHue

48 (OTOHOB MpU MEepexoJie aToma ¢ bubnuorexa [JOK
OJHOI'0 YPOBHS DHEPrUU Ha https://m.edsoo.ru/ff0dOafa
JIpyrou. Buael ciekTpos
BonHoBbIe cBOM[ |cTBAACTHIL.
Bouneb! ne bpoun (.
KopnyckynsipHo-BonHOBOU
nyanu3M. CrioHTaHHOE U

49 BBIHYKJICHHOE U3JIyYCHHUE. bubnuorexa [JOK
TexHuueckue ycTponucTea u https://m.edsoo.ru/ff0d0ca8
MPaKTUYECKOE TPUMEHEHUE:!
CIIEKTPaJIbHBIN
aHau3(CIEeKTPOCKOIT), J1a3ep,
KBaHTOBBIM KOMITBIOTED.

50 DKCMEPUMEHTHI, TOKA3IBAIOIINE bubnnorexa [JOK

CJIOKHOCTDb CTPOCHUA A]p4a.

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

OTKpbITHE PATUOAKTUBHOCTH.
OmnsiTel Pe3epdopaa mo
OTIPEICIICHUIO COCTaBa
PaIMOaKTUBHOTO M3ITYUYCHHUSI

51

Ceoul IcTBanbda-, 6era-, raMma-
u3lly4eHus. BausHue
PaIMOaKTUBHOCTHU Ha JKMBBIC
OpraHU3MBbI

52

OTkpbITHE IPOTOHA U

Heu! |Tpona.HykinonHamoaens
snpa 'eiizendepra—lBaneHko.
33apsn sapa. MaccoBoe 4ucio
sapa. U3oromel. Anbha-pacma.
DJIEKTPOHHBIU M TO3UTPOHHBIN |
Oera-pacnaj. ['amma-u3nyueHue.
3aKOH paIMOaKTUBHOTO pacrajia

Bbub6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBSI3H HYKJIOHOB B
saape. S nepusie cuibl. Jledexr
Macchl siapa SAnepHeie
peakuuu./lenenue u cCuHTE3 A1ep.
SAnepusiu peaxtop. [IpoOremsl,
NEePCIEKTUBBI, SKOJIOTUYECKHE
ACTICKTHI SIIEPHOM BHEPTeTUKA

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

54

DJIeMEHTapHBIE YaCTUIIBI.
OTkpbITHE IO3UTPOHA. MeTOoabI
HAOJIIO/ICHUS ¥ perucTpaluu
3JIEMEHTAPHBIX YaCTHII.
TexHuueckue ycTponucTea u
PaKTUYECKOE IPUMEHEHHE:
JIO3UMETP, Kamepa BuibcoHa,
SJIepHBIN PeaKTOp, aTOMHAs
6om6a. Kpyraslii cton
«DyH1aMeHTalIbHbIE
B3auMo/ieH [ | CTBUSE TMHCTBO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



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

(bu3nYeCKOM [KapTUHBI MUPa»

55

Drarsl pa3BUTHS ACTPOHOMUMU.
[Tpuknagnoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMuu. By 3Be(]31HOTO
HeOa. Co3Be3ausl, spkue 3Bel 3711
IJIAHETHI, UX BUAUMOE IBHKEHHE.,
CoyHeyHas cucTeMa

56

Comnnaue. CoyiHeuyHast aKTUBHOCTE.
Uctounuk sHeprun CosiHia u
3Be[ 1311

57

3Be[131bUX OCHOBHEIE
XapaKTePUCTUKU. 3Be ! 1311bI
riaaBHou( |

IOCJIeI0BAaTENbHOCTH. [{narpamma
«CIIEKTpaJIbHBIA KJIACC —
CBETUMOCTBH». BHyTpeHHee
cTpoenue 3Bel |3 0BpeMeHHbIE
IIPEICTABIICHUS O
MPOUCXOKICHUH U SBOJIOLUU
CouHiia 1 38el 131

58

Muneunsn [lyTe — Hama
lNanakruka. [Tonoxenue u
nemwxkenne Coinnna B ["anakTuke.
INanaktuku. Ye! | pHBIRBIPHI B
SIpax TATAKTUK

59

Bcenennas.Pacuupenue
Bcenennoii. 3akon Xa66m1a.
Pasberanue ranaktuk. Teopus
bonsuioro B3peiBa. PenukroBoe
u3nydyeHue.MaciraOHas
cTpyKTypa Beenennoil.
MeTtaranakTuka




60

Hepeennsie npoGieMbl
aCTPOHOMHUU

61

Kontponbnas pabota Ne3
«ONEeMEeHThI aCTPOHOMUH U
acTpoPU3UKN»

62

O6o06maromuii ypok. Posb
(GHU3UKU ¥ ACTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJIOTUYSCKOM, COIMAIbHON 1
ATUYECKOH chepax NesaTeTbHOCTH
YyeJoBeKa

63

Ob6o6maromuit ypok. Poib u
MeCTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06maromuii ypok. Posb
(bU3HYECKO TEOPUH B
(hopMHUpPOBaHUH MPECTABICHUHN O
(U3UYECKON KapTHHE MUpPa

65

O6o0maromuii ypok. Mecto
(U3NYECKON KapTUHBI MUPA B
00IIIeM psITy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
IPEJICTABICHUN O MPUPOJIE

66

Pe3epBHbIil ypok. MarHuTHOE
noJie. DJIeKTpOMarHuTHas
UHAYKIHS

67

Pe3epBHblii ypok. OnTuka.
OcHOBBI cIENMANIBHON TeopUn
OTHOCHUTEIBEHOCTH

68

Pesepnsblii ypok. KBanTOBas
bu3uKa. DIeMEeHThl aCTPOHOMHUH
U acTpoQU3UKU

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



https://m.edsoo.ru/ff0d1784

OBILEE KOJIMYECTBO YACOB 10
[NPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YHEHUKA
®wmsuka, 10 xrace/ Msxumes I'.4., byxosues b.b., Corckuit H.H. on
penakiueit [TapdpentreBoit H.A., AkunonepHoe o0iiecTBo «31aTenbCTBO
«ITpocsemienue»

» Guzuka, 11 kinace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdpentreBoii H.A., AknimonepHoe o6mecTBo «M31aTenscTBo
«ITpocemienue| |

L1

O
METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

fdu3ukd0 knacc. ba3zoBblit u yriyOiEHHBIN YpOBHU. YueOHUK | Mskules
I'ennamuii SIxoBneBnu, Corckniit Hukonait Hukonaesuu

®usuka. 11 knacc. YueOHuk. ba3zoBslii u yriy0ieHHbIH ypoBeHb / MsKuIleB
I'.4., byxosues b.b., Hapyrun B.M.

PeimMkeBuy A.Il. ®u3uka. 3amaunuk 10-11 kmaccll

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

I Thttps://edsodbmbioTeka mudpoBoro 00pa3oBa-TeILHOTOKOHTCHTA
resh.edu.ru Poccuiickas snekTpoHHas 1IKOIa

https://ege.sdamgia.ru/
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