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IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus pazpab0TaHa Ha OCHOBE TOJOXKEHHN W TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOW MporpaMMsbl, mpeactaBieHHbIX B OI'OC
COO, a Takxke c¢ yudérom denepaqbHOl paboueil mporpaMMbl BOCHUTAHUS U
KOHLEMUMU TpenojaBanus yyeOHoro npeamera «Pusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccuniickon ®enepanun, peanu3yoImux OCHOBHBIE
oOpa3oBaTeibHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl 10 (U3KMKEe HampaBieHO Ha (HopMUpOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydawomuxcs 10-11 xnaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOIO
nonaxona. IIporpamma mo ¢usuke coorBerctByeTr TpeboBanusim ®I'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKXe€ YYUTHIBAET HEOOXOJAMMOCTb peallh3allii MEKIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-HAy4YHbIMH Y4YE€OHbIMU mHpeaMeramu. B Hel
OTIPECTISAIOTCA OCHOBHBIE LIENTM M3yueHUs (U3UKH Ha ypOBHE CPEIHEr0 OOIIEero
oOpa3oBaHUsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTarnpeIMeTHbBIC, TpeMEeTHBIC (Ha 0a30BOM YPOBHE).

[Tporpamma 1o pu3uke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIBTATHl OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00yUYEHUS;

e cojlepkaHue yuebHoro npenmMera «Puznka» mo rogam o0ydeHusl.

®du3nka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KayecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CyIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpy:xkaromiem mupe. HIKoabHBIN Kypc PU3HKK — CUCTEMOOOpa3yOLUi
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHMM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszmdeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKMX 3HAaHMW  OMNpeAeNiseT XapakTep UM pa3BUTHE
pa3HOOOpAa3HBIX TEXHOJOTHM B cdepe HSHEPreTHUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHHsI HOBBIX MATEpPHAIIOB C 33JaHHBIMU CBOWCTBAMU U JIPYTHX.
W3ydyenue (QU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (opMuUpoBaHHE YMEHUU MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS PY BBIIIOJIHEHUHU UMH YYEOHBIX HCCIIEJOBAaHUH.

B ocHoBy Kkypca ¢u3ukm s YpOBHS CpEIHEro o0OImero oOpa3oBaHUS
NOJIOXKEH pAX HUACH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK I[PHUHLMIBI €ro
MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypcC SIBIISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3JiejoB (PU3UKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HUKHU.

Hoesn cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0bequHEH BOKpPYr ¢uU3MUECKHMX Teopwil. Bemymmm B Kypce SBIsSeTCS
dbopmupoBaHUe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus Tpearnoiara€T HCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTCHIMATAa (PU3NYECKON HAyKH, OCMBICIICHUE CBS3M Pa3BUTHS
bu3nku ¢ pa3BuTMEeM OOImeCTBa, a TakkKe C MHPOBO33PEHUECCKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITPoOIeMaMu.

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

Hoes skonocuzayuu peanuszyercsi TMOCPEICTBOM BBEICHUS HJIIEMEHTOB
coliepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbI C PAa3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYyXKIACHUs
po0JIeEM PalMOHATBFHOTO TPUPOIOIOIB30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

CTep)XKHEBBIMH DJIEMEHTaMHU Kypca (DM3UKH Ha ypPOBHE CPETHErO OOIIEeTro
oOpa3oBanus SBISAIOTCS (pusmdeckue Teopuu (HopMHUpPOBaHHME TPENCTABICHUN O
CTPYKTYpE MOCTPOeHUSI (U3HUECKOM TEOpHH, posii (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX TMPEJCTABICHUSIX O TMPUPOJE, TpaHUIlaX
NPUMEHUMOCTH TEOpPHHl, JJisI OMNUCAHUSI ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-AESTENIbHOCTHBIN MOAX0Jl B Kypce (DU3UKU pealu3yeTcs Mpexje
BCEro 3a CUET OpraHu3allluMd IKCIEPUMEHTATBHOM AESTENBHOCTH O0YYarOIIMXCA.
Jns  GazoBoro ypoBHS Kypca (U3UMKM — OTO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpBIE B IporpamMme 1o (usuke oObeIMHEHBI B OOMIMA CIMCOK YYCHHYCCKHX
paKkTUYECKUX padoT. Brijenenne B yka3aHHOM MepeyHe JabopaTOpHBIX padoT,
NPOBOJAUMBIX JUIsl KOHTPOJE W  OLICHKH, OCYIIECTBISETCS y4YaCTHUKaAMU
00pa3oBaTenpHOTO TIpoIlecca HWCXOAS W3 OCOOCHHOCTEW TUIAHMPOBAHUS U
ocHameHust kabwHeta (Qusuku. Ilpu >TOoM obOecmeumBaeTCsl  OBJIAJICHUE
00yYaronMMucss yMEHUSIMUA TPOBOJIUTh KOCBEHHBIC W3MEPEHHs, HMCCIEIOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEIMYMH M TOCTAaHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX THUIIOTES.

Bosnbiioe BHUMaHME yAENSETCS PEUICHUIO PACYETHBIX M KAY€CTBEHHBIX
3aaa4. [Ipu 3TOM 171 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3aJ1adyd C SIBHO
3a1aHHON (PU3UYECKON MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSITh U3YyUYEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieia Kypca, TaK U UHTETPUPYS 3HAHUSA W3
pasHbIX paszaenoB. g KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
00OBsSCHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKpYKaromeh
KU3HH, TpeOyromme BBIOOpa (HU3UYECKON MOACHH IS CUTyallid MPAKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k maTepualibHO-
TEXHHUYECKOMY OOecledeHnI0 Y4eOHOTo Tpoliecca 0a30BbI ypOBEHb Kypca
(GbU3UKN HA YPOBHE CpeHEro o0Iero oopa3oBaHus JOKEH U3Y4aThCsl B YCIOBUAX
peIMETHOTO KaOWHeTa (U3WKK WA B YCIOBUSX HWHTETPHUPOBAHHOTO KaOWHETa
IPEAMETOB €CTECTBEHHO-HAYYHOI'0 IMKIAa. B kaOuHere (HU3UKU JTOJDKHO OBITh
HeoOXoauMoe JabopatopHoe 00OpyJIOBaHHME [JIS BBHITIOJHCHHS YKa3aHHBIX B
nporpaMmme o (Qu3uKe YICHUYECKUX MPAKTUICCKUX padOT M JAEMOHCTPAIIMOHHOE
000py0BaHUE.

JlemoHCTpanmonHoe obOopynoBanue (GopmMupyercs B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH U OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpamMme M0 (M3HWKE KIIOUYEBBIX JIEMOHCTpAIUMN s
UCCJICIOBAHMSI  M3y4YaeMbIX  SBJICHHUW UM  MPOIECCOB, OMIUPUYCCKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe oOOpyAOBaHWE [UIsI YYEHHYECKHX MPAKTUYECKUX pPadoT
dbopmupyeTcsi B BUAE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIeurMBaeTCsi B pacuére
OTHOTO KOMIUICKTa Ha JBYX OOydYarommxcs. TeMaTHYeCKHe KOMIUICKTHI
7a00paTOpHOTO OOOPY/IOBAHUSI JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITHIOTEPHBIX
WU3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMU HETISIMU U3y4eHUs (PU3HKHU B 00IIeM 00pa30BaHUU SIBIISIFOTCSI:

o (opMupoBaHWE HWHTEpeca W CTPEMJICHUS OOYYaroIIMXCS K HayIHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TO3HAHUSA U POPMUPOBAHUE
HCCIICIOBATEIILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBJICHHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHUS KaK pe3yibTaTa HW3YUYCHHUS
OCHOB CTPOCHMSI MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

e (opmupoBanne yMeHUN OOBSCHATH SBICHHUS C HCIOJb30BAaHUEM
bu3HYecKuX 3HAaHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e (dopMupoBaHHE MPEACTABICHUN O poiu (DU3WKK I Pa3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne ATUX Telield 00ecTieunBaeTCsl PelIeHueM CISAYIOMNX 3a1ad B

nporecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:



e TMpHOOpETEHHUE CHUCTEMBI 3HaAHUU 00 00mmx br3uIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIIOYAS MEXaHHKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPO(PU3UKH;

e (opmMupoBaHME yMEHHUI NPUMEHATH TEOPETUYECKHE 3HAHUS s
OOBbsiCHEHUS (PU3WYECKUX SBICHUW B TPHUPOAEC U JUISl TPUHATUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB peUIEHUs PAa3IUYHbIX 3a7ad C SBHO 3aJaHHOMN
(¢u3nYecKkol MOAENbI0, 3aJad, MNOAPa3yMEBAIOIIUX CAMOCTOSATEIbHOE
co3faHue GU3NIECKO MOJEIH, aJIeKBAaTHON yCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPHUHIUMIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSIHUS HAa OKPYKAIOUTYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS WM IMPOBEACHUS
¢u3nYeCKuX SKCIEPUMEHTOB, aHaluW3a W HMHTEpHpeTauud HHpopmanuu,
OTIPEJICIICHHS] TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBMI Jisl Pa3BUTHS YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wsyuenme ¢usuku (6a30BbIi ypOBEHb) Ha ypPOBHE CPEIHErO OOIIETO
oOpazoBanus orBoautTcs 136 wacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZEINIO), B
11 kimacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemplii B mporpamMme 1o (QU3MKE MepeyeHb J1abopaTOpHBIX U
IPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb [E€JaeT BBIOOP
IPOBEJCHUS J1abOpaTOPHBIX PAOOT M OMBITOB € YYETOM HWHAMBHYaJIbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COJEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®usuka ¥ MeTOAbI HAYYHOTO MIO3HAHUS

®dusnka — Hayka o mpupone. HayyHble METOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJKCrepuMeHTa M TEOPUM B IMPOLECCE MO3HAHUS IPUPOABI.
DKCHEepUMEHT B (PU3HKE.

MonenupoBanue (u3HUECKUX SBICHUM M mpoueccoB. HayuHble rumoresbl.
duznyeckue 3aKOHbI U TeOpUH. ['paHULIbl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHIMT COOTBETCTBHS.

Ponp u mecto ¢usuku B HOpMUPOBAHMHM COBPEMEHHOW HAYYHOW KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBUKEeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOTO JBUKCHHUS.
Cucrema otcu€ra. TpaekTopusi.

[lepemenienune, CKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaibHOW TOUYKH, UX MPOCKIMU HAa OCHU CUCTEMbI KOOpPJIMHAT.
Clio’)keHue NepeMENICHUIN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsAMOJIMHEHHOe nBrkeHue. [paduku
3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, IYyTHU U HEpeMEUICHUs
MaTepuaJIbHON TOYKHA OT BPEMEHH.

CBoOoaHOe najzieHre. Y CKOpeHre CBOOOTHOTO MaieHUsI.

KpuBosmmHenHoe  nBukeHue. J[BuKeHHE  MaTepUallbHOW  TOYKH IO
OKPYKHOCTH C IOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJUHEHA
ckopoctb. [lepuon n yactora obpanienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETP,
JIBIDKCHUE CHAPSIJIOB, IIETIHbIE U PEMEHHBIE TTepeIavun.

Llemoncmpayuu

Mogenb cuctembl OTCYETA, WILIFOCTPALUMs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeobpazoBaHue IBUKEHUMN C UCIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TageHue Ten B BO3AYXE U B Pa3pEKEHHOM HNPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OPOIIEHHOTO MO YIJOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne ycKkopeHusi CBOOOTHOTO ITaICHHUS.

Hanpasnenue ckopocTu 1pu ABUKEHUH 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

N3ydyeHrne HEpaBHOMEPHOTO JABHKEHHUS C LIEJBIO ONPENEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY IyTSAMH, IPOMJICHHBIMU TEJIOM 34
MOCJIEI0OBATENbHBIE PAaBHBIE IPOMEXKYTKH BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUM C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

W3ydeHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

W3yuenue aBuKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['ammnes.  IlepBeii  3akoH  HeroToHa.
NuepryanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. IIpunuun cynepnosunuu cuil. Bropoi 3akon HeroToHa
JUI MaTepuagbHOU TOUKU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuma Tsbkectu. IlepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Buapl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOIBKEHHUS U cuiia Tpenus nmokos. KosdduimenT tpenus.
Cuita cOnpOTUBIIEHUS NPU IBU>)KEHUU TEJa B KUIKOCTH WUIIU Ta3e.

[TocTynaTensHOE U BpaliaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHus. [limedo cuibl. YcnoBus
paBHOBeCUS TBEPIOIO TEIA.

TexHuyeckrue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOAIINIHUKH,
JNBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHUE MacC B3aUMOJICUCTBYIOIIUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOpMalliH.

HesecoMocTs. Bec Tena npu yCKOpeHHOM MObEME U TIAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teja. Buabsl paBHOBECHA.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3UMHOBOM 00pasiie, OT X AehopMariiu.

HccnenoBanne yclIOBHM pPAaBHOBECHS TBEPAOTO TeEla, HMEKOLIETO OCh
BpAILICHUA.

Tema 3. 3aKoHnbl COXpaHEeHUA 8 MEXAHUKE

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpHUAIbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMMITYJIbCa TeENd. 3aKOH COXPAaHEHUS HWMITYJIbCa.
PeakTuBHOE NBUKEHHUE.

Paborta cusbl. MOIHOCTH CUIIBL.

Kunernueckass >Heprusi MaTepualbHOW TOYKH. Teopema 00 W3MEHEHUU
KMHETUYECKOU SHEPTUH.

[ToTeHunanbHas SHEPIUsl. [ToTeHunanbHas SHEPIUs YIpYyro
neopMupoBaHHOM  TpykuHBI.  [loTeHnManbHast  2HEprust Tejda  BOIU3H
MMOBEPXHOCTHU 3€MJIU.

[loreHnuanbHple W HENOTCHUWAJIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHLIHAIbHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIUM CHCTEMBI TElL
3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTUMU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE INPUMEHEHWE: BOAOMET, KONED,
IIPYKUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa moTeHIIUATEHOM YHEPTUU B KHHETUYECKYIO i 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padonul

N3yyenue abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBS3u pabOTHI CHIIBI ¢ U3BMEHECHHEM MEXaHWYECKOW DHEPTUU
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEpMOAUHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE IOJIOXKEHUSI MOJIEKYJISIPHO-KHHETHYECKOW TEOPUU U MX OIBITHOE
oOocHoBanue. bpoyHoBckoe pnBumxenue. Juddysus. Xapaxkrep IBUKEHUS U
B3aUMOJICMCTBUSI 4YaCTUL[ BewlecTBa. MOJEIn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPABIX TEN U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosinHass ABoraapo.

Tennosoe paBHoBecue. TeMneparypa u e€ usmepenue. Illlkama temmneparyp
Llenbcus.



Mopens  upeanpHOro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpUH HACAIbHOro raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeaHEN KHMHETHUYECKOM DSHEPrMH TEIUIOBOTO JBWXEHMA dvactul rasza. [llkama
temneparyp KensBuna. I'azoBbeie 3akoHbI. YpaBHeHue MenaeneeBa—KianenpoHna.
3akoH [lanmprona. M30omponeccsl B WACaIbHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mnpencTaBieHHE H30MPOLIECCOB: H30TEpMa, H30XO0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COECTMHEHUI.

OneiThl 10 AUDPY3UH )KUIKOCTEN U Ta30B.

Monens OpOyHOBCKOTO ABUKEHHUSL.

Mogens onsita llTepHa.

OnbITHI, JOKa3bIBAOIIIHE CYILIECTBOBAaHHE MEKMOJIEKYJIIPHOTO
B3aUMOJECUCTBUSL.

Mopnens, HuIroCTpupyronas Mpupoay JaBICHUS ra3a Ha CTEHKH COCYya.

OnbITEl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHMS HACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HW3MEPEHHUMU
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEPATypbl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEKLY IapaMETPAMU COCTOSIHUSI PA3pEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMoauHamMuueckass cucrema. BHYTpEHHsAS 3HEprus TEpMOIAMHAMUYECKOU
CUCTEeMBI B crioco0b!I €€ n3meHneHus. KonuuecTBo TernoTsl u pabota. BHyTpenHss
DHEpPrus  OJHOATOMHOIO  MACAJbHOrO  rasa. Buasl  Termuionepenayw:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Iy4YeHHUE. Y IeJbHAsI TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIoTel npu Temionepeaaye.

[Tonsitue 006 anmabatHoM tmpouecce. IlepBblii 3aKOH TEPMOJIWHAMHKM.
[IpumeneHrne mepBOro 3akOHAa TEPMOJMHAMUKHM K u3ompoueccam. ['paduueckas
WHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmogunamuki. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TemnoBble  mamuHbl.  [IpuHOUNBI ~ AEHCTBHUS  TEIUIOBBIX  MAIWH.
[IpeobpazoBanusi »HEpruM B TEIUIOBBIX MamnHax. Ko3d@uuuent moae3Horo
nerictBusl TeruioBod mamumHbl. [{ukn KapHo m ero ko3p@uIHMEHT IOJIE3HOTO
JNENCTBUA. DKOJIOTHUECKHUE MPOOJIEMbI TETUIOIHEPTETUKH.



TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPruy Tella MPU COBEPIICHUH PAaOOTHI: BBUIET
npoOku u3 OyTBUTKH TIOJ NIEWCTBHEM CXATOTO BO3MyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe myTEM TpeHus (BUICOACMOHCTPAIIs).

N3menenune BHyTpEeHHEH SHEpPTUM (TeMIlepaTyphl) Teja pU Terionepeaye.

OnpIT 1Mo ananabaTHOMY pPACHIMPEHUI0 BO3Ayxa (ONBIT C BO3IYIIHBIM
OTHUBOM).

Mopenu nmapoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPAHMS, PEaKTUBHOTO
JBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHneHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENbHASA BJIAXHOCTh BO3AyXa. HacellieHHBI nap. YaenbHas TeIuioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUIICHUS OT JaBJICHUS.

Tsépmoe Teno. Kpucramnmnyeckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. Kujakue kpucramibl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpucTayu3anus. Y aefbHas Teriora miasienus. Cyonumarusi.

VYpaBHeHue TeroBoro danaHca.

TexHu4yeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUHU MOJYyUYEHUS COBPEMEHHBIX MaTEpUaIOB, B
TOM YHUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoliCTBa HACHILIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

CnocoObl U3MEpPEHHUS BIAXKHOCTH.

HabGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIEeCTBA.

JleMoHcTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
OneKkTpu3anust Tea. OJIEKTPUYECKMM 3apsna. J(Ba Buaa dIEKTPUYECKUX
3apAnoB. IIpOBOJHUKM, OUANEKTPUKA W IOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
IEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kyisona. TouedyHsblil 21€eKTpUYECKUI 3aps.
Onekrpuueckoe mnoje. Hanpsok€HHOCTh  dnekTpuueckoro mnosd.  [IpuHuun



CYIIEPIIO3ULIMU DJICKTPUUYECKUX ToJeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUUYECKOIO
IOJIA.

Paborta cun  oanekrpocratudeckoro  mousiss.  Ilorenuwman.  PasHocTh
MOTCHIMANOB. [IpOBOAHMKM © JUINEKTPUKH B DIEKTPOCTATHYECKOM IIOJIE.
Jlnanextpryeckas MpOHULAEMOCTb.

OnextpoéMKocTh. KoHaeHcaTop. DIIEKTPOEMKOCTh TUIOCKOIO0 KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOIL,
IIEKTPOMETP, DBJEKTPOCTaTHYECKash 3alluTa, 3a3€MIICHHE JJIEKTPONpHUOOpOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN allapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

B3aumonencTBre Ha3JIEKTPU30BAHHBIX TEII.

DIIEKTPUUECKOE TOJIE 3aPSKECHHBIX TEIL.

[IpOBOJTHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKASI 3aLUTA.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTBb  DJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTOpa OT IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHAEHCATopA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padonul

N3mepenne 31eKTpOEMKOCTH KOHJEHCATOPA.

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

ONEeKTpUYECKU TOK. YCIOBHS CYIIECTBOBAHMS DIJIEKTPUUYECKOrO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpspxkenue. 3akon Oma 1715 yyacTka LeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, IapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH JDxoyns—Jlennma. MomHOCT
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHMKYIIAsl CHJIA U BHYTPEHHEE CONPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 11 OHOM (3aMKHYTOM) 3JIeKTpHuecKor nenu. KopoTrkoe 3ambIkaHue.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBHUCUMOCTH
CONPOTUBJIEHUSI METAIIOB OT TeMIiepaTypbl. CBEpXITPOBOAUMOCTD.

DJIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u MIPUMECHAS MPOBOJIUMOCTh
noynpoBogHUKOB. CBoicTBa p—n-nepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

ONeKTpUYecKUuidi TOK B pacTBOpax M  paciuiaBax  AJIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.



DJIeKTpUUeCKU TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yYCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: amIepMerp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbIE MPUOOPHI,
DIIEKTPOOCBETUTEIHHBIC TTPUOOPHI, TEPMOMETP COTPOTUBIICHNUS, BAKYyMHBIH JTHO/,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN U0/, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenure CUiibl TOKa U HaMPSHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS MWIMHAPUUECKUX MHPOBOJHUKOB OT JJIUHBI,
IJIOIA/IH TTOTIEPEYHOI0 CEUCHHS U MaTepuaa.

CMenaHHOe COeIMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHue dIEKTPOABIXKYIIEH cuibl. KoOpoTkoe 3ambIKaHHE
rajJbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB BJIEKTPOJIIUTOB.

W ckpoBoii pa3psia U IpOBOJUMOCTb BO3yXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTD MO/,

Yuenuueckuii sxcnepumenm, nabopamopmusle padomul

N3ydeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

M3mepenue 3JIeKTPOJBUKYILEH CUJIbl MCTOYHMKA TOKAa M €ro BHYTPEHHEIrO
CONIPOTHUBJICHUSI.

HaGmronenue amexkTposiusa.

MexnpeaMeTHble CBSI3H

Nzyuyenue kypca ¢usuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsamusi, CBSI3aHHbIE C U3YUYEHHEM METOJIOB HAYYHOI'O
MO3HAHUSA: SBJICHWE, HAy4YHBIA (PakT, TUTMOTe3a, (pu3ndeckas BeIMYMHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl YpaBHEHHWH, JIMHEHHas (QyHKIuUS,
napabona, runepOosia, UX rpa)uku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI U UX MPOEKIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: Mexannmveckoe JABHUKEHHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHUW3MOB (BUbI TEIUIONEPENayH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX T, XKUIKOCTEH U



ra3oB, 3JIEKTPHUYECKHUE CBOMCTBA METAJUIOB, AJEKTPOIUTHUYECKAS AUCCOLMALINS,
raJIbBaHUKa.

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

Texnonozus: mpeoOpa3oBaHUE IBIKEHUH C HCIOJIH30BAHHEM MEXaHH3MOB,
y4€T TpPEHHS B TEXHUKE, MOJIIUIHUKUA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIPyTHE€), ABUrATEIb BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MAaTE€pUaJioB, B TOM YKCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, JJICKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBI PUHTED, AIEKTPOHArpEeBaTEIbHbIC puOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekTpoauHaMuKa

Tema 3. Mazcnummnoe noe. IneKmpomacHUmMHAA UHOYKYUS

IlocTostHHBIE ~ MarHuThl.  B3aumMoJielicTBHE  NOCTOSHHBIX  MAarHuTOB.
MarautHoe mnoje. BekTop MarHuTHOW MHAYKUMHU. [IpuHIMI cCyneprno3uuuu
MarHUTHBIX ToJiek. JIMHMKM MarHuTHOM WHAYKUMU. KapTuHa JIMHUA MarHUTHOU
WMHIYKIWH MOJISI TOCTOSIHHBIX MAarHuTOB.

MarauTHOe 10J€ TPOBOJHHMKA C TOKOM. KaprhHa JMHUA WHAYKIUA
MAarHUTHOTO TIOJIA JJIMHHOTO IPSAMOIO MPOBOJHHUKA W 3aMKHYTOIO KOJBIIEBOTO
MPOBOJIHUKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anumoaelcTBre TpOBOJHUKOB C
TOKOM.

Cwita Amnepa, €€ MOIyJIb Y HallpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HanIpaBJICHUE. [[BUKEHHE 3apsIAKEHHON YaCTHULIbI
B OJJHOPOJIHOM MarHuTHOM IMoJjie. Pa6oTa cuisl Jlopenna.

SIBneHne H3IEKTPOMArHUTHOM WHAYKUMH. [IOTOK BekTOpa MAarHuTHOM
MHIYKUUAHW. OJIEKTPOABIKYILAS CWIA HHAYKUMAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe nsnexktpuueckoe Tmosie. DIEKTPOJBMXKYILAs Cula HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKLUMH. OJEKTPOJABMXKYILAs Cuia
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOT'O TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, 3JIEKTPOMArHUTHI, JJIEKTPOJBUIATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTHUL, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO TyYKa MATHUTHBIM TOJIEM.

JIvHUM MHIYKUWHA MAarHATHOTO TTOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

Hencrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE ANIEKTPOMArHUTHON UHIYKIMH.

[IpaBuito Jlenna.

3aBUCUMOCTh JJICKTPOJBMKYIIEH CHUJIBI MHIYKIUU OT CKOPOCTH HU3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBiieHUE CAMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyeHrne MarHuTHOTO IMOJISL KATYIIKH C TOKOM.

HccnenoBanne qelCTBUSA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHONW UHAYKIHH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebatenbHass  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJEOAHHUS.
["apmonunueckue konedanus. [lepuon, vacrora, amrumuryga u (aza xoseOaHUM.
[Ipy>XMHHBIN MasTHUK. MaTeMaTH4eCKUM MAasTHUK. Y PaBHEHUE TapMOHUYECKHUX
kosnebanwuii. [IpeBparenue sHEpruu Ipu rapMOHUYECKUX KOJICOaHUSX.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
ANEKTPOMATrHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akOoH CcOXpaHEHUs
HHEPruu B UJCATBHOM KOJI€OATEIIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaroUMx KojeOaHUsX. BrIHyXIeHHbIE MEXaHUYECKUE
KosiebaHus. Pezonanc. BbiHy K €HHbBIE 3JIEKTPOMArHUTHBIE KOJICOaHMsL.

[lepemennblii TOK. CHHYCOMAQJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaada u NOTpeOICHUE IEKTPUICCKON
DHEPrUU. DKOJOTHYECKHE PUCKU IPU IIPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: JIIEKTPUYECKHUM
3BOHOK, I'€HEPATOP NEPEMEHHOT0 TOKA, JUHUHU dJIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HabGmronenre 3aTyxaromux KojieOaHuM.

HccnenoBanne CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pe3oHanca.

CBOOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuuiiorpaMmbl (3aBUCMMOCTH CUJIBI TOKA M HAMPSDKEHUST OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu 1moOCIENOBATEIBHOM COEAUHEHUHM PE3UCTOpa, KaTYyIIKU
WHyKTUBHOCTH U KOHJIEHCATOpA.

Mopens TMHUY NEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HccnenoBanue 3aBUCMMOCTH NEPUOJAa MaJbIX KoJieOaHUM rpy3a HAa HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLIE 6OJIHbL

MexaHnueckue BOJHBI, yCIOBUsL pacnpocTtpaHeHus. llepuoa. CkopocThb
pacnopocTpaHeHHsi W JJuMHAa BOJHBL llomepeuHble W MOPOJIOJIBHBIE BOJIHBL.
HuTtepdepenius u nudpaxiius MEXaHUISCKAX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS IJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anexkTpoMmaruuTtHol BosiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MpesIoMJICHUE, Toisipu3anus, Tudpaxius,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

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

[IpuHUMIBI pagUOCBA3U U TENEBUICHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTUKA B TEXHUKE M MeEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tesieon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpPOCTPAHEHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneomromeecs T€10 Kak HCTOYHHK 3BYKa.

HabGmronenne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepennnu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYAOU U
Y4aCTOTOM KOJeOaHMiA.



HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHue,
npesioMiIeHue, Moiaspu3anus, Audpakuus, nHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsMoiMHENHOE pacHpoOCTpaHEHUE CBETa B
oaHopoaHow cpeae. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue n3oOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Tpenomienue cBera. 3aKOHbBI MPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenowiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbId yroa IMOJHOIO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cBeta. Ler.

CobOuparome u pacceuBaromue JuH3bl. ToHkas JsmH3a. DoKycHOe
paccTosiHUE M ONTUYEcKas cujla TOHKOW JuH3bl. [locTpoeHue uzoOpaxkeHuil B
coOMparolMX U pacceuBarOIUX JuH3aX. DopMmylia TOHKOW JUH3BI. YBEJIUYEHUE,
JTaBaeMoO€ JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas onrtuka. WuTtepdepenuus cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHHUMYMOB B HHTEpP(EPEHIIMOHHON
KapTHHE OT JIBYX CHH()A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hubpakuus cBera. [udpakumonHas pemérka. YcloBUE HaOIIOIEHUS
INIABHBIX ~MAaKCUMYMOB TIpM NaJAE€HUA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKLIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToamnmapaT, NPOEKIIMOHHBIMA ammapar, MHKPOCKOIN, TEJECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPaACHpPOCTPAHEHUE, OTPAKEHUE M NPEIIOMIICHHE CBETA.
OnTudeckue mprudopklI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKEHUH B JIMH3AX.

Mopenn MUKpOCKOIa, TEIECKOIA.

Ha6nronenue naTepdepeHmm cpeTa.

Hab6monenne nudpakium ceera.

HaGnronenue aucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO PU3MBI.

[TorydyeHue ciexkTpa ¢ mMOMOIIbI0 AUGPAKITMOHHON PEIIETKH.

Habmronenue nonsipuszanuu cBera.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul



N3mepenne nokaszartess npeIOMIEHHUS CTEKIIA.
HccnenoBanne CBONCTB U300paKCHHI B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeIUAJIBLHONH TEOPHH OTHOCUTEIBHOCTH

['paHnnbl  OPUMEHUMOCTH  KJacCU4ecKOM  MexaHukd.  [locrynartsl
CIIEIMAJIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOZYJISI CKOPOCTH
CBETA B BaKyyMe€, IPUHIUII OTHOCUTENBHOCTH DWHILITENHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpAllCHHE
JUIMHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b MaccChl C SHEPrUeN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Pasznes 7. KBanToBas ¢pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®ortonsl. ®opmyna [Inanka cBsizu sHEeprun GOTOHA C €70 YACTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.

OTtkpeiThe u ucciaeaoranue Gporodddexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dotosdhdexra. YpaBuenue DiHmTeitHa st poTodpdexra. «KpacHas rpanunar
dbotorpdexra.

JlaBnenne ceera. OnbiThl I1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPaKTHUYECKOE MpUMEHEHHe: (HOTOIIEMEHT,
dboTomaTUYNK, CoTHEUHAs1 OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeHIHETO GhoTodddexTa.

CBeToaunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO o -YaCTHIL.
[Inanerapnas mozgens aroma. [loctynatel bopa. M3iyueHue W mOTJIONIEHUE
(GOTOHOB MpU MEpexoje aToMa C OJHOrO YpPOBHS HEPrUU Ha Jpyroi. Bumbl
criekTpoB. CIIEKTp YPOBHEU SHEPruu aToMa BOJIOPO/IA.

BonHoBeie cBoiicTBa yactuil. Bosabl ne bpoiisa. KopnyckynsspHo-BOITHOBOM
JTyaJIu3M.

CHOHTaHHOE U BBIHYXKJICHHOE U3JTyUCHHE.

TexHudyeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopra.
Onpenenenue JUIMHBIL BOJIHBI J1a3epa.
HaOnronenue TMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopuvle pabonul
Habmronenue nuHeRyaTOro criekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOLIUE CJOKHOCTh CTpPOeHUA sAnpa. OTKpsITHE
paanoaktuBHOocTH.  OmnbiTel  Pesepdopma 1no  ompeneneHuro  cocraBa
paauoakTuBHOro u3iydeHus. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHUs.
BinusiHue paguoakTHBHOCTH Ha KUBbIE OPTAHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncino sapa. M30tormsl.
Anbsda-pacnag. ONEKTPOHHBIM W TO3UTPOHHBIN Oeta-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuOaKTUBHOIO pacraja.
DHeprus CBA3M HYKJIOHOB B szipe. Anepubie cuibl. Jlepext macchl sapa.
Snepnsie peakuun. /lenenue u CUHTE3 A€P.
Anepusiit peaktop. Tepmosinepusiii cunte3. IIpoOGremMbl U MEPCHEKTUBbI
SAIEPHOU SHEPTETUKU. DKOJIOTUYECKHUE ACIIEKThI IEPHON SHEPTETHKHU.
DiieMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.
MeTto1b1 HaOJIOIEHHS U PETUCTPALIUN FIEMEHTAPHbBIX YACTHULI.
dynaameHnTanbHbie B3auMoeicTBusl. EQMHCTBO (pr3nueckoil KapTUHBI MHpA.
TexHuyeckue yCcTpOMCTBAa U IPAKTHUUECKOE IIPUMEHEHHE: TO3UMETP, Kamepa
Buiibcona, simepHbiit peakTop, aToMHasi 6oMoa.
Jlemoncmpayuu
CU€TUMK MOHU3HUPYIOIINUX YaCTHULI.
Yuenuueckuii skcnepumenm, nabopamopusie pabomul
HccnenoBanne TpEeKOB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znes 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3NKH

DTarnbl pa3BUTHS acTpoHOMUU. [TpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUM.

Bun 3Bé3gnoro Heba. Co3Be3qus, sSpKUe 3BE3MBI, IUIAHETBI, UX BUIUMOE
JIBIDKCHHE.

ConHeyHas cucteMa.

Comnune. ConHeuHass akTUBHOCTh. McTtounuk sHeprum CoiHIIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajdbHbIA Kiacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM IIOCJICIOBATEILHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» Ul 3BE3] TJIABHOM IOCJIEIOBATEIILHOCTH. BHYTpEHHEE CTpOCHHE



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

Mneunsiii I[lyte — Hama [Manaktuka. Ilonoxxenne u nBuxenue CosHLIA B
["amaktuke. Tunel ranaktuk. Pagnoranaktuky u xBaszapsl. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06ma. Pazberanve ramakTuk.
Teopus bonpiioro B3peiBa. PETMKTOBOE M3ydEHHUE.

Macmrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus

HaGutoieHus: HEBOOPYKEHHBIM IJ1a30M C MCIOJB30BAaHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH JIs1 ONpEeeNICHUs TIOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CeBEpHOro MOJIylapus U IpKUe 3BE3/bI.

Habnronenus B Teneckon JlyHsl, mnaner, Mieunoro IlyTu.

O0o0maroiiee NOBTOPEHUE

Ponp ¢u3ukm M acTpoOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMYECKO,
COLIMAJIBHOM M 3TUYECKOHN cepax NedaTebHOCTH YEJI0BEKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HayYHOW KapTHHE MUpA, pOJib PU3NIECKON TeOpUn
B (QOpMHUPOBAHWMU TMpPEACTABICHUI O (U3NUECKOH KapTUHE MHpa, MECTO
¢u3nyeckoil KapTUHBI MHpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBA3H

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisiercs ¢
Y4ETOM COAECPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MAaTeMaTHKH,
OuosNoruu, XMMHUHU, reorpauu U TEXHOJIOTUU.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAyYHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, rumoresa, (puanyeckas BeIMYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelIEHHE CUCTEMbl YPAaBHEHUM, TPUIOHOMETPHUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPHl U MX NPOEKLUHUH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYroJbHUKOB,
oTpezieNieHUE IO IIOCKUX (Uryp u oobEéma Tell.

buonocus: »nekrpuueckue SBIECHUS B JKUBOM MNpuUpOJE, KoseOaTenbHbIe
JIBWKCHUSA B JKMBOHM IIPUPOJIE, ONITUYECKUE SBJICHUSA B KUBOU IPUPOAE, NCHUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJN, MEXaHU3Mbl OOpPa30BaHUA KPUCTAUIMYECKON PpEHIETKH, CHEKTPaJbHbIN
aHaJIu3.



l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3QJICKH MArHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHHUE 3eMIICTPSICCHUH.

Texnonocusa: IJHWHWUWA DIIEKTPOIEpENAdY, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENb, WHAYKUHWOHHAs II€4b, pajap, pPaauoONpUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBYU-neub, MPOEKIIMOHHBIN anmapar, BOJIOKOHHAsl OITHKA,
coJIHeuHas OaTapes.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne ydeOHoro mpenmera «Duswka» Ha ypOBHE CpEAHErO OOIIero
oOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO O00ECHEUYUTh JHOCTHXKEHHUE CJICIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMbITA JECITEIBHOCTH B MPOILECCE peal3ali OCHOBHBIX HAIlPaBJICHUN
BOCIIUTATEIILHOM AEATEIILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:xaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMU 00YUaAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOI0 OOIIECTBA;

NPUHATHE  TPAJULIHUOHHBIX  OOLICYETOBEYECKMX T'YMAaHUCTUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JI€STEJIBHOCTh B MHTEpecax I'Pa)KJaHCKOIO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIbHOM OpraHU3aINY;

YMEHHE B3aMMOJICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHHU C
X QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMN JIESITEILHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHUICKOM rpaXJaHCKOM UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHONIIEHHWE K TOCY/IapCTBEHHBIM CHMBOJIAM, JOCTHXKCHUSIM
POCCUHCKHUX YUEHBIX B 00JIaCTH (PU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIC B
JIEATEIbHOCTH YUEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOI'O TBOPUECTBA,
pUCyIIero (Gu3nIecKo HayKe;



S) TPyA0BOT0 BOCIIUTAHMSA

MHTEpPEC K pa3inyHbIM cdepam npodhecCHuOHANbHOW JeATEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOW, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpPa30BaHMUIO M CaMOOOpPa30BaHUIO B 00JIacTH
(bU3HKY HA IPOTSHKEHUHU BCEU KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh JKOJIOTHYECKOW KYJIbTYphl, OCO3HAaHHE TJI00AIBHOTO
XapakTepa SKOJIOrMYECKHUX MpooIieMm;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICUCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

paclIMpeHrue OmbITa JEATEIIBHOCTH HKOJOTMYECKONM HalpaBJIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHHME IIEHHOCTH HAay4YyHOU JeSITeJIbHOCTH, TOTOBHOCTH B MpOILIECCEe
u3ydeHus:  (U3UKA  OCYIIECTBISATH  MPOCKTHYID H  HMCCIEIOBATEIHCKYIO
NEATEeIbHOCTh UHAUBUIYATIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA
ba3oBbIe JJornyeckue JaeiicTBUA:
CaMOCTOSITENIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPECNATh LEIH AEATEIbHOCTH, 3a/1aBaTh IapaMEeTPbl W KPUTEPUH UX
JIOCTHOKCHMUS;
BBISIBJISAITH  3aKOHOMEPHOCTM W IMPOTUBOPEYUST B  PacCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHajIu3a WMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OIIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJAWUHUPOBaTh M  BBINOJHATH pabOTy B YCIOBUSX  PEAJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aMMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciie1oBaTe/IbCKHeE AeiiCTBUS:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIKOYEBBIMU MOHATHUSMHU U METOIAAMHU
bu3nUecKoil HayKu;



BJIa/IeTh HaBbIKaMH Yy4eOHO-UCCIIEI0BATEIbCKONW U MPOEKTHON AESITENbHOCTH
B 001acTH (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TTOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp’KaHus, MPUMEHEHHUIO Pa3IHMYHBIX
METOJIOB MO3HAHUS;

BJAQJ€Th BHUAAMU JCATEIbHOCTH IO TMOJXYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIIPETalUY, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3jIMYHbIX Y4eOHBIX
CUTYyaIUsX, B TOM YHCJIE NIPH CO3AaHNHU Y4EOHBIX MPOEKTOB B 00JaCTH (DU3UKH;

BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3WpOBaTh 3ajaauy,
BBIJIBUTATh THUIOTE3y €€ pelIeHHs, HaXOAWTb apryMEHTHI IJi JI0Ka3aTelbCTBa
CBOMX YTBEpXJICHUH, 3a7aBaTh MapaMETPbl U KPUTEPUU PEILICHUS;

aHAJM3UPOBATh IOJNlyUYCHHBIE B XOJI€ pEIHICHUS 3aJayd  pe3yJIbTaThl,
KPUTUYECKH OIIEHWBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpPMyIHpPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JeSITeIbHOCTH, B TOM YHCJIE TIPU U3YYEHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;,

yMETh TIEPEHOCUTh 3HaHWA MO (HU3MKE B MPAKTUYECKYIO 00IacTh
KU3HEACSITEIbHOCTH;

yYMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBbIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTb OPUTHHAIbHBIE OAXO0AbI U PEIICHNUS;

CTaBUTb NPOOJIEMBI U 33]1a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HABBIKAMH MOJIy4YeHHUS WHGOPMALUU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBIIATH IOMCK, AaHAJU3,
CHCTEMAaTH3alMI0 M HMHTEPIPETAlni0 HHGOPMAIMKM Pa3IMYHBIX BUAOB U (hopm
NpeACTaBICHHUS;

OILICHHUBAThH JJOCTOBEPHOCTH HHPOPMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHM B PELIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX
3amad4 Cc coOmoeHHueM TpeOOBaHUI HSPrOHOMHKH, TEXHHUKH OE€30MMacHOCTH,
TUTHUEHBI, pECypcocOepexeHus, TMPaBOBBIX M OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON OE30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEp)KaHus B Pa3NUYHBIX (popmarax c
y4€TOM Ha3zHaueHHsI THPOPMAIIUHU U LIEJIEBON ayJUTOPHUH, BHIOUPAst ONTUMAIbHYIO
¢dbopMy npeAcTaBIeHNS U BU3yaTH3aIHH.

KoMMyHHMKaTHBHBIC YHHBeEpPCaIbHbIe YUeOHbIE NelCTBUA:
OCYIIECTBJIATH OOIIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CUTyallud W CMsI4ath
KOH(JIUKTBI;



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOK) TOYKY 3PEHUS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJCTB;

IMOHUMATh U MCIIOJIb30BaTh IIPEUMYILECTBA KOMAHAHOW U WHIWBHUAYAJIbHOU
paboThI;

BBIOMpATh TEMAaTUKY M METOAbl COBMECTHBIX JEUCTBUU C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KKIOT0 YWICHA KOJJICKTHUBA,

MPUHUMATh LEJIM COBMECTHOW  JEATEIbHOCTH, OPTraHU30BBIBATH U
KOOPJAVUHUPOBATH JEUCTBUA 10 €€ JNOCTMIKEHUIO: COCTABIIATH IUIAH JCHCTBUH,
pacrpenensTh pojid C YY4ETOM MHEHHMM YYacTHUKOB, OOCYXAaTh pPE3yJbTaThl
COBMECTHO pabOTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIAJa M KaXJIOr0 YYaCTHHUKA KOMAHJIbI B
001U pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPHIM;

rpemiaraTb HOBBIE MPOEKThI, OLECHUBATh HAEH C MO3ULUHUU HOBU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh ITO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIUYHBIX
CUTYAIIUsX, IPOSBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATHUBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIE 1eHCTBHA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIATh NO3HABATENIbHYIO JESATENBHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POpPMYJIHUPOBAThH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOATENIBHO COCTABJATh IUIAH PELIEHUS PacyE€THBIX M KadeCTBEHHBIX
3a]1a4, IJIaH BBIMOJIHEHUS IPAKTUYECKON pabOThl C Y4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOYTECHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYAULIMUA B 00JacTH
(U3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJaJeTh HABbIKAMU  MO3HABATENbHON  pedrekcun Kak  OCO3HAHUA
COBEPIIAEMBIX JIEWCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PpE3YyJIbTaTOB U
OCHOBAHMUI;

UCIOJIb30BaTh MPUEMBI peIeKCUU Ui OLIEHKU CUTYyallud, BbIOOpa BEPHOIrO
pelIeHus;



yMETh OIICHUBATh PHUCKH M CBOEBPEMEHHO IPUHHUMATh pEHICHUS 110 HX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TIPU aHAINW3E pPe3yIbTaTOB
JEATCIIbHOCTH,

MPUHUMATH Ce0sl, TOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHAMATh MOTHBBI M apryMEHTBI JPYTrUX IIPH aHaJIu3e pe3yJIbTaToB
NeATEeIIbHOCTH;

NPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce mocTmkeHHs] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oO0mero oOpa3oBaHHUs Yy OOyYarOlIUXCs
COBEPIIICHCTBYETCS AMOIIMOHAJILHBIN UHTEJICKT, MIpeAnoJIararoIui
c(hOpMUPOBAHHOCT:

CaMOCO3HAHUs, BKJIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOITMOHAILHOE
COCTOSIHHE, BUJIETh HAMPABICHUS PA3BUTHs COOCTBEHHON SMOITMOHAIBHOU CEpHI,
OBITh YBEPEHHBIM B ce0e€;

caMOpEeryJIMpOBaHMs, BKIIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCA K
HYMOIMOHATILHBIM U3MEHEHHSIM U TIPOSIBIISITh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOUAIOIICH CTpEeMJICHNE K JTOCTHKEHUIO eI 1
yCIexy, ONTHMH3M, WHUIIMATHBHOCTb, yMEHHE JCHCTBOBATh HMCXOJS W3 CBOMX
BO3MOXKHOCTEH;

SMITATHH, BKIIOYAIOIIEH CIIOCOOHOCTh IIOHMMATh dMOIIMOHAILHOES COCTOSHUC
JIPYTUX, YYUTHIBATH €r0 TIPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHUIO U COTICPEKUBAHHMIO;

COITMAIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIECHUS
C APYTUMH JIFOJIbMU, 3a00TUTHCS, MPOSBIISITE HHTEPEC U pa3peiiaTh KOHMIUKTHI.

MNPEIAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00YYAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTOo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKOMN AEITEIbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEICH:
MaTepuaibHas TOUKa, MHEpIHaJIbHAs CUCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TEJO,
UJCaIbHbIN a3, MOJEIN CTPOCHUS Ta30B, JKUIAKOCTEH U TBEPABIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3aps]] NpU PEIICHUH PU3NYECKUX 3a]1ay;

pacro3HaBaTh (pU3MYECKUE SIBICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETHYECKOM TEOPUM CTPOCHUS BEIIECTBA U



IEKTPOAVMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JBKEHUE, CBOOOJHOE TMaJIeHUe TeJ, JBIKEHHUE IO OKPYXHOCTH, HHEpIIHS,
B3auMoJielicTBue Tel, nuddy3us, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
¥ TBEPJIBIX TEJ, N3MEHEHHE 00bEMA TEN MPU HarpeBaHUM (OXJIAXKICHUH ), TETNIOBOE
paBHOBECHE, UCIIAPEHHE, KOHACHCALHWs, IUIABICHUE, KPUCTALIN3ALUs, KUIICHHE,
BJIAJKHOCTh BO3]1yXa, IOBBIIIECHNE JABJICHUS I'a3a IIPU €r0 HAarpeBaHUU B 3aKPBITOM
cocyZie, CBfA3b MEXKAY [apaMeTpaMu COCTOSIHHMsSL Ta3a B H30lpoleccax,
AJIEKTpU3aLus TeJl, B3aUMOJCHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHWYECKOE IBMKCHHE, HCIONB3YSd (PU3UUECKHE BEIUYUHBL:
KOOpAMHATa, IyTh, MEPEMELIEHUE, CKOPOCTb, YCKOpPEHHE, Macca Tela, CWIIA,
VMMIIYJIbC T€Jla, KUHETUYECKas dHEPIus, NMOTCHUUAIbHAS dHEPIUSA, MEXaHUYECKas
paboTa, MexaHMYecKass MOIIHOCTh; IMpPH OINHUCAHUM TMPABUIBLHO TPAKTOBATH
(Gu3MUECKUIl CMBICT MCHOJb3YEMbIX BEJIMYMH, UX O0O3HAUEHUS M €IUHHUIIbI,
HaXOAUTHb (YOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEITUUYHMHY C APYTUMHU
BEJIMYMHAMU;

ONMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI U TEIUIOBBIE SIBJICHUS,
UCTOJIb3Ysl (DU3MYECKUME BEJIMYMHBL: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAs DHEPIUs XaOTHYECKOrO JABMKEHHUS MOJIEKYJ, CPEIHEKBaIpaTU4YHAas
CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHssA JHEprus, pabora rasa,
KOA(Q(GUIUEHT TMOJIE3HOIO JIEHCTBUS TEIJIOBOIO JBHUraTess; MpH OMNHMCAHUU
IPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOJIb3YEMbIX BEJIWYUH, HX
0003HaU€HUAd W E€JUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(PM3HYECKYIO BEIMYMHY C IPYTUMH BEJIMYMHAM;

OIMCBIBATh U3YYECHHBIE MIEKTPUUECKUE CBOWCTBA BEILIECTBA U DJIEKTPUYECKUE
sBJICHUsI (IIPOLIECCHI), UCTOJNIb3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUIN 3apsij,
AIEKTPUYECKOE T0JIE, HANPSHKEHHOCTD I0JIs1, MOTEHUHUAN, PA3HOCTh ITOTECHIMAJIOB;
Opy ONHUCAHMM TMPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCIOJIb3YyEMBbIX
BEIMYMH, X OOO3HAYCHHMsS] M EOUHHIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE
JTAaHHYI0 (PM3UYECKYIO BETUYHHY C APYTUMH BEIHUYUHAMH,

aHAJIM3UPOBATh (PU3UYECKHUE TMPOIECCHl U SIBJIICHUS, UCIOJIB3Ys (PU3NYECKHE
3aKOHBI Y IIPUHIUIIBL 3aKOH BCeMUpPHOTO TArorenus, I, II u 11l 3akonsr HerotoHa,
3aKOH COXPAHEHHs MEXAaHMYECKOM DHEPIrHUH, 3aKOH COXPAaHEHUs HWMITYJIbCa,
IPUHLHAIN CYNEPNO3ULINNA CWI, NPHUHIMI PABHOIPABUSA HHEPLUHUAIBHBIX CHUCTEM
OTCY€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSA3b CPEIHEN KMHETUYECKOU DYHEPIUU TEIUIOBOTO JIBUKECHUS MOJIEKYII C
aOCOJIFOTHOUN TeMmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasindarh CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE UM YCJIOBUS (TpaHUIIb,
00J1acTH ) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE TIPHUHIIMIBI JEHCTBUS MAIlMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3nuyaTh YCJIOBHUS MX O€30MacHOrO HCIOIb30BaHUS B
IMOBCEJHECBHOM KU3HU;

BBITIOJTHATDh JKCIIEPUMEHTHI IO HWCCJICAOBAHUIO (DU3UYECKUX SBJICHUA U
MPOIIECCOB C HCITOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPCHH, TMPHU ITOM
dbopmyimpoBarh mpobieMy/3agady HM THIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOI0 O0O0pYyIOBaHMS, MPOBOAUTH OIBIT U
bopMyIHpOBaTH BHIBOBI,

OCYIIECTBISATh MPSIMBbIC U KOCBEHHBIE U3MEPEHUST (PU3HUECKUX BEITUYHMH, ITPU
TOM BBIOMPATh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXIY  (U3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
buUKCHpOBaTh PE3yIbTATHl IMOJTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYHUH B
BU/JIe TaOIUII ¥ TpauKOB, IETaTh BEIBOJBI IO pe3yjIbTaTaM UCCIIECI0BAHNUS,

coOmro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MpU MPOBEICHUU HMCCIETOBAaHUMN B
pamMKax y4eOHOTO DJKCHEpHMEHTa, Y4YeOHO-MCCIEAOBATENbCKOM W MPOEKTHOM
JEeSITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pya0OBaHus,

pemarh pacuéTHblE 3a7a4dl C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a1a4u
BbIOMpATh (PU3UYECKYIO MOAEIb, BBIACIITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIbI,
HEoOXomuMbIe NIl €€ PEIIeHHs, TPOBOJUTh PACUYEThl M OIEHUBATH PEATLHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON BEIINYUHBI,

peniaTh KaueCTBEHHbIE 3a1a4l: BBICTPAUBATh JIOTHYECKH HEIPOTUBOPEUUBYIO
LEMOYKY pPACCYXKJIEHUN C OMOpOM Ha HM3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue sIBJICHNUS,

WCIIOJIB30BaTh ~ MPHU  PEIICHHMH  y4eOHbIX  3aJad  COBPEMCHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH JIJI TMOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN
U TIPE/ICTaBIICHUs YYEOHOUW M HAy4YHO-MOMYJSIPHOM MH(POPMAILIUU, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHATM3UPOBATH MOTydaeMyIo HH(pOpMaIuio;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBICHEHHWE MPOIECCOB OKPYKAIOIIETO MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
JUIst o0ecrieyeHust 0€30MacHOCTH MpU OOpaIllEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, JIsl COXPAHEHUsS 3I0POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOUIEH CpeIE;



paboTaThb B TIpyNIE C BBIIOJHEHUEM pPAa3jIMYHbIX COLMAJIbHBIX pOJIEH,
IUIAaHUPOBaTh pabOTy TIpyNIbl, PALUOHAIBHO pacCHpeneisaTh OO0S3aHHOCTH U
IUTAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJIEKBATHO OLICHUBATH
BKJIAJl K&KJIOT0 U3 YYaCTHUKOB I'PYMIIbI B PEILICHUE pACCMAaTPUBAEMOM IPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YYaIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpAX poJib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B PAa3BUTUU COBPEMEHHON TEXHUKU HU
TEXHOJIOTUH, B TPAKTUYECKOW NEATEIBHOCTH JIFOAEH, LEJIOCTHOCTh U E€JUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUNUTBHIBaTh TpaHULBl NPUMEHEHUS W3YUYEHHBIX (U3NYECKUX MOJEINIEH:
TOYEUYHBIN JIEKTPUUECKUI 3apsl, Jyd CBETa, TOYECUHbI UCTOYHUK CBETA, sICpHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTrO sijpa MpU peuIeHUuU (PU3NYECKHUX
3az1adg;

pacrno3HaBaTh (pU3NUECKHUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMHUKN U KBAHTOBOM (DPU3MKH: 3JIEKTpUUECKask POBOJIUMOCTbD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE IEWCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, 3JIEGKTPOMAarHUTHasi HWHAYKUUS, JEHCTBUE MArHUTHOIO IIOJS Ha
IPOBOJAHUK C TOKOM M JIBIKYIIMHCS 3apsj], DJEKTPOMarHUTHBIE KojeOaHus u
BOJIHBI, NIPSIMOJIMHEWHOE PpACIPOCTPAHEHHE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus U HOJAApU3aLUsl CBETa, JUCIEPCUsl CBETA,
dbotornexTpuueckuit 3Pdext (hoToadPdhexT), CBETOBOE AaBICHNUE, BOSHUKHOBEHUE
JMHEWYATOro CHEKTpa aroMa BOJOpPOJA, €CTECTBEHHAs W HMCKYCCTBEHHAas
PagOaKTUBHOCT;

ONUCHIBAaTh W3YYEHHbIE CBOMCTBA BELIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKUE,  DJEKTPUUECKYI0  IMPOBOAMMOCTh  PA3NIMYHBIX  Cpel) U
AJIEKTPOMATrHUTHBIE SABJIEHUSI (IIPOLIECCHI), UCHOJIb3Ysl (PU3MYECKHUE BEIUUMHBIL:
DIEKTPUYECKUHN 3apsf, CHJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DJIEKTPUYECKOE
COTNIPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIDKYIIAs cuja, paboTa TOKa,
UHAYKIUS MAarHATHOrO MoJjs, cuia Awmmepa, cuna JlopeHua, MHIYKTUBHOCTH
KAaTyIIKW, HEPrus 3JEKTPUYECKOTO0 M MArHUTHOTO IOJIEH, MEepUOJ U 4YacToTa
KoneOaHuil B KoJeOaTenbHOM KOHTYype, 3apsl M CHia TOKa B MpoIecce
TAPMOHHYECKHUX JJIEKTPOMATHUTHBIX ~KoJeOaHui, (OKYyCHOE pacCTOSIHHE U
ONTHUYECKAas CHUJla JIMH3bI, NPU OINUCAHUU MPaBWIBHO TPAKTOBAaTh (HU3MUECKUN
CMBICI MCHOJNb3YEMbIX BEJIMYMH, WX OO0O3HAUEHUS U €AMHHULbI, YKa3blBaTh
(GopMyibl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEJIMYUHY C JPYTUMHU
BEJIMYMHAMU;

ONKCHIBATh W3YUYEHHBIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJIb3Ys
(u3nyecKkue BEIUYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U



4acTOTa CBETA, SHEPTHS U UMIYJILC (POTOHA, IEPUOJ TIOypaciaia, SHEPTHs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHWUU MPABUIBHO TPAKTOBATh (PUIMYECKUIA CMBICT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAUCHMS M €IUHMIIBI, yKa3blBaTb (DOPMYIIbI,
CBS3BIBAIONIME JIAHHYI0 (DM3WYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYUHAMU,
BBIYUCIISITh 3HAUCHUE (PU3UUECKON BETUUUHBI;

aHAIM3UPOBATh (PU3UYECKUE TMPOIECCHl U SIBIICHUS, UCIOJNB3Ys (PU3NUYECKHE
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCIIE0BATEILHOIO U MapajuIeIbHOTO
COCIMHEHUs NPOBOJHUKOB, 3akOH Joyis—JIeHna, 3aKoH 3JIEKTPOMAarHUTHOM
WHYKIWH, 3aKOH MPSMOJUHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE OWHINTeHHaA st dhoTodddexra,
3aKOH COXpaHEHWs! HHEPTUHU, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXpPaHEHUs
AIIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHHs MAacCOBOIO 4YHCIa, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Mpu 3TOM pa3iinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPAKEHHWE W YCIOBHS (TpaHULBl, 00JIaCTH)
PUMEHHUMOCTH;

OTpeeNATh HAIIPaBJIECHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO MOJISl MPOBOJIHUKA
C TOKOM, cuJibl AMmnepa u cuiibl Jlopenua;

CTPOUTh W OINHCHIBATH H300paKEHHE, CO3/1aBaeMO€ IIJIOCKHM 3EpKalioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI MO0 HUCCICAOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX UM KOCBEHHBIX HM3MEPEHUH: MPU 3TOM
dbopmynupoBarh mpoOieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOHUpaTh YCTAaHOBKY W3 MNPEIJIOKEHHOIO0 O0OpYIOBaHMS, MNPOBOAUTH OIBIT U
(dbopMyIMpOBaTH BHIBOIHI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEITUYHUH, IIPU
TOM BBIOMpPATh ONTHUMAJBHBINA CHOCOO M3MEPEHUS! U MCIOJb30BaTh H3BECTHHIC
METO/IbI OLIEHKH OTPELIHOCTEN U3MEPEHUM;

WCCJICIOBATh 3aBUCUMOCTH (U3WYECKUX BEIIMYWH C HCIOJb30BaHUEM
NPSIMBIX M3MEPEHUI: MPU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUZAE TAOJHUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJIbTaTaM UCCIEI0BAHMUS;

coboaaTh npaBuiaa 0€30MacHOTrO TpyJla NP MPOBEICHUM HCCIIEIOBAHUI B
paMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPATOPHOTO
000py0BaHUS,

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEeNblo,
UCTIONB3YS (PU3HUECKHEe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAINM3a YCJIOBHS 3aJa4u
BBIOWpATh (PU3UYECKYI0 MOJEIb, BBIACIITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE JUIsl €€ pellleHus, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEaTbHOCTh
HOJIyYE€HHOT0 3HaueHusl (PU3NYECKOI BETNUNHBI;

pelmaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUYECKN HEMIPOTUBOPEUNBYIO
LIENIOYKY PACCYKIECHHM C ONOPOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue IBICHUS;

UCTIOJb30BaTh  MpPU  pPELIEHUH  ydyeOHBIX  3aJady  COBPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U IPECTaBIICHUs YYEOHOU M HAay4YHO-MOMYJSPHOM MH(POPMALIUU, MOTYYEHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJTydaeMyto HHPOPMAIIHUIO;

OOBSCHATh MPUHIMNBI JEHCTBUS MAIIUH, NOPHUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3iuyaTh YCIOBUSA UX O€30MACHOIO MCHOJIb30BaHUS B ITOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHbBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPY’KAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUIst o0ecrieyeHust 0€30MacHOCTH MpU OOpaIllEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIsl COXPAHEHHUs 3J0POBbS U COOJIOJIEHNS HOPM 3KOJOTHYECKOIO
MIOBE/ICHUS B OKPYKAIOLIEH Cpee;

paboTaThb B TIpyNIE C BBIIOJHEHUEM pPa3jIMYHbIX COLMAJIbHBIX pOJIEH,
IUIAaHUPOBaTh pabOTy TIpyNIbl, PALUOHAIBHO pacHpeneisaTh OO0S3aHHOCTH U
IJIAHUPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYalMSAX, aJ€KBATHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYaCTHUKOB I'PYNIIbI B PEIICHUE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne i/

HaumeHnoBaHue pa3ie/ioB U TeM

NporpaMMbl

KoanuecTBo 4yacoB

Bcero

Paznea 1. PU3UKA U METO/IbI HAYYHOTI'O IIO3HAHUA

1.1

du3nkKa U METOJIbI HAay4YHOI'O ITIO3HAHUA

Uroro no pazgeny

Paznean 2. MEXAHUKA
2.1 Kunematuka
2.2 Jnnamuka
23 3aKOHbBI COXPAHEHHUS B MEXaHUKE

Hroro no pasneny

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM

3.1

3.2

33

TEOpUn

OCHOBBI TEPMOAMHAMUKH

ArperaTHHe COCTOsIHUA BEIICCTBA.

®a30BbIE IEPEXOBI

2

18

9

10

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uugposbie)
o0pa3oBaTte/ibHbIE

pecypcbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

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

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

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

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

but6mmoreka [IOK
https://m.edsoo.ru/7{41bf72




Uroro no pazgeny

Pasnea 4. JIEKTPOJIUHAMUKA
4.1 OneKTpocTaTHKa

[TocTosHHBIN 51eKTpUYECKUil TOK. TOKH B
Pa3IUYHBIX Cpeliax

4.2

Uroro no pazgeny
Pe3epBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME

24

10

12

22

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

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




11 KVIACC

HaumenoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJAUHAMUKA

L1 MarnuTHO€ 1moJje. IIeKTpOMarHuTHast
' WH Ty KLU

Hroro no pasneny

Pa3nea 2. KOJIEBAHHUSA 1 BOJIHbBI

MexaHn4uecKne u SJICKTPOMArHUTHBIC

2.1
KOJIeOaHus
29 MexaHu4eCcKre 1 AIEKTPOMArHUTHBIE
' BOJIHBI
2.3 OnTtuka

Uroro no pazgeny

KoanuecTBo 4acoB

Bcero

11

11

10

24

KonTpoJbHble
padoThI

Paszea 3. OCHOBBI CIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

11 OcHOBBI cieIIUaJILHON TEOpUU
' OTHOCHUTEIIbHOCTH

Hroro no pasneny

Pa3znena 4. KBAHTOBAS ®PU3UKA
4.1 DIeMeHTHI KBAHTOBOU OIITHKU

4.2 Crtpoenue atoma

4

IIpakTHyeckne
padoThI

DJIeKTPOHHBbIE
(uugposbie)
o0pa3oBaTte/ibHbIE

pecypcbl

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

bubmuorexa [JOK
https://m.edsoo.ru/7141c97¢

bubmnoreka LIOK
https://m.edsoo.ru/7141c97c¢

bubmnoreka LIOK
https://m.edsoo.ru/7141c97¢

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

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

bubmnoreka LIOK




4.3 ATOMHOE S1pO 5

Uroro no pazgeny 15
Pazpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU
5.1 DJeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7

Hroro no pasgeny 7

Paznea 6. OBOBIIAIOIIEE TOBTOPEHUE

6.1 Ob6o6maroiee MOBTOPEHNE 4
Hroro no pasneny 4
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 68

https://m.edsoo.ru/7f41¢97c¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c¢97c¢

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

bubmuorexa [JOK
https://m.edsoo.ru/7141c97¢







IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
Ne
wn Tema ypoka

®du3uka — HayKa O PUPOJE.
Haqume MCTOABI ITIO3HAHUA
OKPY’KaOIIET0 MUpa

Ponp u MecTO Qu3uKy B
(bopMHPOBAHUN COBPEMEHHON
Hay4YHOU KapTHUHBI MUPA, B
IIPaKTUYECKOU NEATEIbHOCTH JIIOIEH

MexaHuueckoe OBUKECHHUE.
OTHOCUTEIHHOCTH MEXaHUYECKOTO
neuxeHus. [lepemenienue, ckopocTsb,
YCKOpEHHUE

PaBHOMEpHOE NpsAMOJIUHEITHOE
JIBUKECHHE

PaBHOYCKOpEHHOE NPSAMOJIMHENHOE
JIBIKEHUE

CBoOonHOe majieHue. Y CKoOpeHue
CBOOOIHOTO MAJACHHUS

KpuBonuneliHoe 1BH>XEHUE.
JBrm>keHre MaTepuaibHON TOYKH T10
OKPYXHOCTHU

[Tpunuun otHocuTenbHoCcTH ["anumes.

KoanuyecTBO 4acoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHYecKkue
padoThI

JlaTa
U3YYeHUS

DJIEKTPOHHBIE
nudgposbie
o0pa3oBaTte/ibHbIE

pecypcbl

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

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

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620

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

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

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

bubmuoreka [JOK



10

11

12

13

14

15

16

17

WuepunanbHble CUCTEMBI OTCYETA.
ITepssIii 3akoH HeroTOHA

Macca tena. Cuina. [lpunnun
CyIepro3uiuu cuil. Bropoit 3akox
HproTroHa 17151 MatepraibHOM TOUKHU

Tperuii 3akoH HeroToHa miist
MaTEepHAIBHBIX TOYEK

3aKoH BCEMHPHOro TsaroreHus. Cuna
TshxecTH. [lepBas kocMuueckas
CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koapounment rperus.
Cua conpoTHUBICHUS P IBUKECHUU
TeJa B )KUIKOCTH HITH ra3e

[TocTynarenbHOE U BpaliaTeslibHOE
JBUKEHHE a0COMIOTHO TBEPAOTO Tea.
MowmenT cuisbl. Ilneuo cuibl. YciaoBus
paBHOBECHs TBEPIOIO Tea

Nmnynbc MmaTepuanbHON TOUYKH,
CUCTEMBI MaTepUaTbHBIX TOUEK.
Wmmynbe cuibl. 3aKOH COXpaHEHUs
HUMITYJIbCA. PeaktusHOE JABUXKXCHHUC
PaboTa 1 MOIIHOCTE CHJIBI.
Kunernueckas sHeprust MaTepuaaibHOR
ToukH. Teopema 00 H3MEHEHUH
KMHETUYECKOIW SHEPTUU

[TorenmmansHas 3Heprusl.

https://m.edsoo.ru/ff0c3be8

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

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

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

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

bubmuorexa [JOK
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

bu6mmorekxa [IOK



18

19

20

21

22

23

24

[TorenuuanbHas 3HEPTUS YIPYTO
ne(OpMUPOBAHHO MPYKUHBI.
[TorenuuanbpHas SHEPrus Tena BOIU3U
MOBEPXHOCTH 3eMITN

HOTCHHI/IaHBHBIG 1 HCIIOTCHOUAJIBHBIC
cuibl. CBsI3b pabOTHI
HETIOTCHIIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTUU CHCTEMBI TEll.
3aKOH COXpaHEeHHsI MEXaHUYEeCKOU
SHEPTUU

JlaGoparopnas pabota
«HWccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHHUYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTIKCHUS
PE3UHOBOTO KI'yTa»

KoHnTtponbhas paboTa mo teme
«Kunematuka. J{naamuka. 3aKOHBI
COXPAaHEHHUS B MEXaHHUKE)

OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON TeOpuH. bpoyHOBCKOE
newxkenue. ubdysus

Xapakrep IBUKEHHUS U
B3aMMOJICHCTBHS YaCTHI] BEIISCTBA.
Mogenu cTpoeHus ra3oB, )KUAKOCTEH
Y TBEPIBIX TENI

Macca monekyin. KonngyectBo
Bemtectra. [loctositHHas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ nsmepenue. lllkana remmneparyp

https://m.edsoo.ru/ff0c461a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4dc2




25

26

27

28

29

30

31

32

33

34

Lenscus

W neanpusiii raz 8 MKT. OcHoBHOE
ypaBHenue MKT

AOGcomoTHas TeMIieparypa Kak Mepa
CpeHel KHUHETUYECKOM dHEPI U
JBUKCHMSI MOJIEKYJI. Y paBHEHUE
Menneneesa-Knaneiipona

3akon JlampToHa. I'a30BBIC 3aKOHBI

JlaGopatopHas pabota
«HccnenoBanne 3aBUCUMOCTH MEXKITY
napamMeTpamM# COCTOSTHUS
Pa3pEKEHHOTO Ta3a»

N3omporieccrl B HA€aTbHOM Tra3e U ux
rpaduyueckoe mpeacTaBIeHUE

BuyTpennsis sneprust
TEPMOJUHAMHUYECKON CUCTEMBI U
crocoObl e€ n3meHenwus. Konmuectso
TEIUIOTHI U paboTta. BHyTpeHHs s
SHEPTHUA OAHOATOMHOI'O NUACAIIBHOTO
rasa

Bupael rerionepenaun

VY aenpHas TEIIOEMKOCTE BEIIICCTRA.
KonuyecTBo TemnoTs! npu
Teruionepenade. AauabaTHbIN mpoiece
[lepBblil 3aKOH TEPMOANMHAMUKH U €TO
MIPUMEHEHUE K U30MpoLeccaM

HeoOpaTuMocCTh MporieccoB B

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4fde

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

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

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

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

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

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

bubmuoreka [JOK




35

36

37

38

39

40

41

42

43

44

45

npupoae. Bropoii 3akoH
TEPMOJIUHAMUKHI

[punuun aeiictus u KIIJ[ Termnooit
MAaIIUHBI

Hukn Kapuo u ero KIT/{

DKojorudeckue npooaemMbl
TETIIOPHEPTETHKH

Ob6o6maromuit ypok «MouekysipHas
¢u3rka. OCHOBBI TEPMOJMHAMHKI

KoHnTtponbhas paboTa mo teme
«Monexynsipaast pusuka. OCHOBBI
TEPMOIUHAMHKI

[TapooOpa3zoBaHue 1 KOHCHCAIIHS.
Ucnapenue u kunenune

AOCOIOTHAS M OTHOCHUTEIbHAS
BJIAJKHOCTh BO3/1yxa. HachleHHbIN
nap

TBépnoe teno. Kpucramnuueckue u
amop(dHbIe Tera. AHU30TPOIHUS
CBOMCTB KpHUCTAILIOB. JKuakue
Kkpuctamuibl. COBpeMEHHBIE MaTEPHAIIBI

[InaBieHre U KPUCTAITH3AITHSL.
VnenpHas TEIIOTa [UIaBJICHUS.
CyOnumanus

ypaBHeHI/Ie TEII0BOro OajgaHca

DJeKTpU3anus Tell. DIEKTPUUECKUN
3apsz. [IBa Buaa 31eKTPUUECKUX

https://m.edsoo.ru/ff0c6230

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

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

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c63b6

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6510

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

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

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




46

47

48

49

50

51

52

53

54

3aps70B

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

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

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

PaboTa cui1 371eKTpoCTaTHueCcKOTro
nois. [Torennuan. PasHocTh
[IOTEHIAAIIOB

[TpoBOIHUKY U TUAIIEKTPUKH B
AIIEKTPOCTATUYECKOM IIOJIE.
JusnexkTpuueckasi IPOHULIAEMOCTb

OnexrpoéMkocTh. Konnencarop

DNIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCAaTOpa. DHEPrus 3apsKEHHOTO
KOHJIeHCaTopa

JlaGopatopnas pabora "H3mepenue
ANIEKTPOEMKOCTH KOHEHcaTopa"

[TpuHIIMTT AEHCTBUS ¥ IPUMEHEHHE
KOHJIEHCATOPOB, KOMTMPOBAILHOTO
ammapara, CTpyHHOTO IpUHTEpA.
DJIeKTpOoCcTaTUYECKas 3alluTa.

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

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

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

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

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

bu6mmorexa [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, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnporusnenue. 3akon Oma st
y4acTKa Lenu

[TocnenoBarenbHOE, TAPATUIETBLHOE,
CMEIIAHHOE COSMHCHHE
poBOAHKKOB. JlaboparopHas padboTa
«/3yueHne cMEmaHHOr0 COCIMHEHUS
PE3UCTOPOBY

PaboTta 1 MOITHOCTB ANIEKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenna

3axon OMa 171 OJTHOM (3aMKHYTOI)
anekTpudeckoii enu. Koporkoe
3aMmbIkanue. JlabopatopHas pabota
«M3mepenne D/1C ncrtounuka Toka u
€ro BHyTPEHHETO COMPOTHUBIICHUS

PesepBHblii ypok. KonTponbsHas
pabota no Teme "DnexkTpoarHamMuka' /
Bcepoccuiickas npoBepouHas paboTta

O6o0maromuii ypok
«OnexTponuHamukay / Beepoccuiickas
poBepoyHas pabora

DJeKTPOHHAs: IPOBOAUMOCTh TBEPBIX
METaJUIOB. 3aBUCHUMOCTh
COIMPOTHBIICHUS METAILJIOB OT
Temiepatrypbl. CBEpXIPOBOIUMOCTh

0.5

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7410

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be




62

63

64

65

66

67

68

DJIEKTPUUYECKUHN TOK B BaKyyMe.
CBoMCTBA 2JIEKTPOHHBIX MMyYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS U
pUMecHas poBoAUMOcTh. CBoiicTBa
p—n-nepexoaa. [loaynpoBoIHUKOBBIE
MIPUOOPHI

DJEeKTpUUECKUi TOK B pacTBOpax M
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs] TUCCOLIUALIHUS.
DIIEeKTPOIH3

DJEKTPUYECKUI TOK B rasax.
CamMocToATenbHBIN U
HECaMOCTOSTENbHBIN pa3psal. MoaHus.
IInazma

DeKTpuUecKue MpUOOpsI U
YCTPOWCTBA U UX MPAKTUICCKOE
npumeHeHue. [IpaBuna TeXHUKN
0€e30IacHOCTH

KonrponsHas pabora no Teme
«Qnekrpocraruka. [1ocTosHHBIH
ANEKTpUYECKuid TOK. Toku B
pa3IMYHBIX CPEAAX»

PesepBHbIil ypok. O600maronmii ypok
o temaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB 110
I[TPO'PAMME

68

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c84ae

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c861fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8f6¢




11 KVIACC

Ne
n/n

Tema ypoka

ITocTosTHHBIE MAarHUTHI K UX
B3auMOeicTBHE. MarHuTHOE TI0JIE.
Bekrop MaruuTHOM MHAYKUUH. JInHUM
MAarHUTHON UHIYKIIMH

MarsuTHO€ noJje IpOBOJHUKA C
TokoM. OnbIT Dpcrena.
B3aunmopeicTBre NpOBOJHUKOB C
TOKOM

JlaGopaTtopHnas pabora «3yuenue
MarHUTHOTO TIOJISI KATYIIKU C TOKOM)

JlelicTBME MAarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuiia Amnepa.
JlaGopaTopHnas pabota
«HccnenoBanue neicTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBME MAarHUTHOTO TTOJIS HA
JBHDKYIIYIOCS 3apsKEHHYIO YaCTHILY.
Cuna Jlopenna. PaGota cuitbt
Jlopenua

DnekTpoMarauTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOM uHAYKIMU. DJC
WHIYKIMU. 3aKOH 3JIEKTPOMarHuTHOM

KoanuecTBo 4acos

Bcero

KonTpoJbHble
padoThI

Jlara

IIpakTHyeckue
H3y4YeHHUs

padoThI

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

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

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

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

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

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




10

11

12

13

14

unaykuuu dapanes
JlaGoparopHas paboTa
«HccnenoBanue sBICHUS
AJIEKTPOMArHUTHON UHIYKITUN

NunykTuBHOCTS. SIBIeHUE
camouHaykiuu. I1C caMOMHayKIUN.
DHeprusi MarHUTHOTO MOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue yCTpoucTBa U UX
IIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AJEKTPOMArHUThl, IEKTPOIBUIaTEINb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
MHJIyKLIHAOHHAs [1eYb

O6o6maromuii ypok « MarHuTHoe
noJie. DIeKTPOMAarHuTHasI MHAYKIIHS»

KonrponsHas pabora o teme
«MarnauTtHoe 1nose.
DNeKTpOMarHuTHAsT MHIYKIUSD)

CB0OOOTHBIC MEXaHHUECKUE
KoseOaHus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpamienue suepruu

JIaGoparopHas paboTa
«HccnenoBanne 3aBUCHMOCTH
Mepuo/ia MaJibIX KoJieOaHuM Tpy3a Ha
HUTH OT JAJIMHBI HUTU U MacChl TPy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE

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

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

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

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

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

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

19

20

3JIEKTPOMAarHuTHbIE KojeOaHus B
ujealbHOM KoJiehaTeIbHOM KOHTYpE.
AHaNorus MeXIy MEXaHUUYECKUMHU U
ANEKTPOMArHUTHBIMU KOJIeOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHECHHS PHEPTUU B HICATHHOM
KoJieOaTeIbHOM KOHTYpPE

[IpencraBnenue o0 3aTyxarImx
KoJieOaHusx. BeIHYyKIeHHbIE
MeXaHn4uecKue Kojiebanus. Pesonanc.
BriHyX)1€HHBIC 3JIEKTPOMArHUTHBIC
KoJeOaHus

Ilepemennsblit Tok. CHHYCOUAIBHBIN
MepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U
HaIPSKEHUS

Tpancdopmarop. [IponusBoactso,
nepeaada u norpedieHne
JJIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE IEKTPUUYECKOT0 3BOHKA,
reHeparopa nepeMeHHOro TOKa,
JMHUN 3JIEKTponepeaayd

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOACTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnb3oBanus
3JIEKTPO3HEPTUHU B MOBCEIHEBHOM
KNU3HU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb9c4

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

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

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




21

22

23

24

25

26

27

28

29

30

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTb
pacnpoCcTpaHeHus U JITTHHA BOJIHBI.
[Tonepeunsie ¥ MPOIONBHBIE BOTHBI

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

DNEeKTPOMAarHUTHBIE BOJHBI, UX
CBOMCTBa U cKopocTs. [Ikana
3JIEKTPOMAarHUTHBIX BOJIH

[IpuHUUIIBI paTuoOCBA3U U
TeneBuaeHus. Pa3Butue cpeacTs
cBaA3u. Pagnonokanusa

Kontponbnas padota «Konebanus u
BOJTHBD»

[IpsimonrHENHOE pacpoCTpaHEHHE
CBETa B OAHOPOJHOM CpeNeE.
TodeuHsblil ICTOYHMK cBeTa. JIyu
CBETa

OTtpakeHue cBeTa. 3aKOHbI
oTrpaxkeHus ceera. [loctpoeHue
M300paXe€HUI B IMIJIOCKOM 3epKajie

[Ipenomnenue cera. [lonHoe
BHYTpeHHee oTpaxeHnue. lIpenenbHblil
YTOJI ITIOJIHOTO BHYTPEHHETO
OTpaKEHUS

JlaboparopHas pabota «3mepenue
MIOKAa3aTessl IPEJIOMIICHHS CTEKIIa»

JIunzel. [loctpoenune n300pakeHuil B

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

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

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

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

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

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

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

bub6mmoreka [JOK
https://m.edsoo.ru/ff0cd67a

bubmmorexa [JOK




31

32

33

34

35

36

37

38

39

nuH3e. PopmyIia TOHKOM JIMH3HI.
VYBenu4eHue JUH3bI

JIaboparopHast paboTa
«HccnenoBanue CBOMCTB
M300pakKeHUH B JIMH3AX)

Hucnepcus cseta. ClI0KHBII cOCTaB
6enoro ceera. L[Bet. JIabopaTopHas
pabota «Habmonenue aucnepcun
CBETa»

Wnrepdepenmus creta. dudpaxims
ceta. [{udpaknuonnas pemeérka

[TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsapuzanus cBera

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

I'panuipl MPUMEHUMOCTH
KJIacCU4ecKor MexaHuku. IlocTymnarsl
CIIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTH

OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH.
3ame/IeHre BPEMEHH U COKpAIlEHUE
JUINHBI

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN
yacTuilbl. CBSI3b MacChl C SHEPTHUEHN U
HUMITYJIbCOM. DHEPrusi MOKOs
KonTponbHas padora «OnrTuka.
OCHOBBI CTIEITUATIBHON TEOPUHT
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/ff0cddle

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

bubmmorexa [{OK
https://m.edsoo.ru/ff0cfad42

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cfc68

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




40

41

42

43

44

45

46

47

48

49

®otonsl. Dopmyna [1nanka. DHeprus
Y UMITYJIbC (pOTOHA

OTkpbITHE U HCCIEA0BAHNE
dotordpdexra. Onwiter A. I
CroneroBa

3akoHb! porodddekra. YpaBHeHne
Duinmreitna g Gotorddexra.
«Kpacnas rpanuna» gorosdpdexra

Hasnenue cera. OnwiTh [1. H.
JleOeneBa. XuMHUUECKOE IefiCTBUE
CBETa

TexHuueckue ycTpoiicTea u
MPaKTUYECKOE IPHMEHEHHE:
(boTosrMeMeHT, POTOAATUHK,
COJIHeYHast OaTapesi, CBETOANO

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

Mopenb aroma Tomcona. OnbIThI
Pesepdopna mo paccessHuO 0-4acTHII.
[LmaneTapHas MoJiesb aTOMa

IToctynartsr bopa

Wzny4yenue u normnomeHue GoToHOB
IIPU IIEPEXOJE aTOMA C OJTHOI'O YPOBHS
SHEPIrUU Ha Ipyrou. Buasl criekTpos
BousiHOBBIE CBOMCTBA YacTULl. BoJHbI
ne bpoitna. Kopryckynsipao-
BOJIHOBOH yann3M. CIOHTaHHOE U

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

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

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

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

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

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

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

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0ca8
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51

52

53

54

55

BBIHYXXJICHHOC U3TY4YCHUC

OTkpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpenenenuo cocrapa

PAAOAKTUBHOI'O U3TTYUYCHUSA

CgoiicTBa anb(da-, 6era-, ramma-
u3ny4yeHus. BnusHue
PaMOAKTUBHOCTH Ha )KUBBIC
OpTaHU3MBI

OTkpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnan.
DJEeKTPOHHBIN U MO3UTPOHHBIH OeTa-
pacnazn. I'aMma-u3inydeHue

DHeprusi CBA31 HYKJIOHOB B SITPE.
SnepHbie peakuuu. SnepHbIn
peaktop. [IpobnemMsbl, mepcreKTHBHI,
3KOJIOTUYECKUE ACIIEKThI SAEPHOMN
SHEPreTUKU

DnieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeTobl HAOMIOACHUS U
PErucTpalK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yH1aMeHTalbHbIE
B3aUMOJIEUCTBUS. ENUHCTBO
(hu3HUECKOl KapTUHBI MHPAY

Dtanbl pa3BUTHS ACTPOHOMHUH.
[IpuknanHoe U MUPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMHUH. Bun
3BE31HOrO Heba. Co3Be3us, ApKUe
3BE3/IBI, INIAHCTEI, UX BUAUMOC
nBrkenne. CoHeyHas cucreMa

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

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1356

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38




56

57

58

59

60

61

62

63

64

Counite. CoHeuHast akTUBHOCTD.
Hctounuk sHeprun CoJiHIa U 3BE31T

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI TTIABHOU
MOCJIeI0BAaTEeNIbHOCTU. BHyTpeHHEE
cTpoenue 38&31. CoBpeMEHHbIE
MIPeICTAaBICHUSI O POUCXOXKICHUU U
sBomtounu CoJiHIA U 3BE3]

Muneunsiii [lyTe — Hama I'anakTuka.
[Tonoxxenue u npuxenue ConHua B
lNanaktuke. ['anaktuku. YeépHbie
JBIPBI B IIPAX TaJaKTUK

Bcenennas. Pa30eranue rajiakTuk.
Teopus bonpmoro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTrka

Hepemennsie mpo6iaemMbl aCTpOHOMUU

KontponbHas padoTa «DJIeMEHTHI
aACTPOHOMHUU U aCTPOPUIUKID)

O6o6maromuii ypok. Pois ¢usuku u
ACTPOHOMHUH B IKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIHMAJIbHON B
3THYECKOH cdepax AesaTeIbHOCTH
YyeJloBeKa

O6o0maromuii ypok. Poibs u mecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOUN HAy4YHOU KapTUHE MUpa

O6o06maromuit ypok. Poib



65

66

67

68

(dbuzmveckoit Teopuu B HOPMUPOBAHUH
MpeACTaBiICHUH 0 pu3nyecKon
KapTHHE MHpa

O6o0maromuii ypok. Mecto
(bu3nIecKoil KapTUHBI MHpa B 001IIeM
PSTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUN O IPUPOJIC

PesepBHbIil ypok. MaruutHoe mnouie.
DneKTpOMarHuTHas HHAYKIHS

PesepsHblit ypok. Ontuka. OCHOBBI
CHeLMaIbHON TeopuH
OTHOCHUTEJIBHOCTH

Pesepnsrii ypok. KBantoBas pusnka.

DeMeHThl aCTPOHOMUU U
acTpopu3UKH

OBIIEE KOJIMYECTBO YACOB 110
I[TPOIT'PAMME

68

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







INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBI

10 KIIACC

Kon
IpoBepPsAEeMOro
pe3yJjbTarta

10.1

10.2

10.3

10.4

10.5

IIpoBepsieMble nMpeaAMeTHBIE Pe3YJIbTATHI OCBOEHHUsI 0CHOBHOI
0o0pa3oBaTeIbHOW MPOrpamMMbl CPETHEr0 001Iero 06pa3oBaHMs

JleMOHCTpUpOBaTh Ha MpUMEpax poidb U MecTo (u3uKu B
(hopMHUpPOBaHMHM COBPEMEHHOW HAy4YyHOW KapTHHBI MHUpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

Jmonen

VY4YuTBIBaTh TPAHHIIBI PUMEHEHUS U3yUEHHBIX (PU3MYECKUX MOJIEIICH:
MaTepHalibHasi TOYKAa, MHEpIHalbHas CHUCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJO, UACAIBHBINA I'a3; MOJEJIN CTPOEHMS ra3oB, JKUIAKOCTEH U
TBEPABIX TEJ, TOYCUHBIM DJIEKTPUYECKUHM 3apsAl — INpU PEIICHUU

bu3nuecKux 3a1a4

Pacno3naBaTte ¢uznveckue sBICHUs (MPOLECCHI) U OOBICHATH UX HA
OCHOBE 33aKOHOB MEXaHWKH, MOJEKYISIPHO-KHHCTHUYCCKOW TEOpUHU
CTPOGHHUS BEIIeCTBA M  JJCKTPOJAMHAMHKHU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBI)KEHUE, CBOOOJHOE TaJCHUE
TEN, JABWXKCHUE 110 OKPYKHOCTH, WHEPIHS, B3aUMOJICHCTBHE TEII,
muddysusi, OpOyHOBCKOE [BHIKEHHE, CTPOCHUE JKUIKOCTEH W
TBEPABIX  TEN, HW3MCHEHHE 00béMa Tel TMpH  HArpeBaHUU
(oxJIaXIeHUN), TETUIOBOC pABHOBECHE, WCIIAPEHHE, KOHJIEHCAIHS,
IJIaBJICHUE, KPHUCTAJUIM3AlMs, KHIICHHE, BIAXHOCTh BO3JyXa,
MOBBIIICHHUE JABJICHUS ra3a MpHU €ro HarpeBaHUU B 3aKPBITOM COCY/E,
CBSI3b MEXJy IapaMeTpaMu COCTOSIHMSI Tra3a B H30Ipolieccax;

AJIEKTPU3ALUSl TN, B3aMMOICHCTBHE 3apsI0B

OnuchiBaTh MEXaHHWYECKOE JBWKEHHE, HCHONb3ysd (uznueckue
BEJIMYMHBL: KOOPAWHATA, IIyTh, IIEPEMEIICHNAE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC TeJla, KHHETUYECKas OHEpIus,
MOTEHIMAIbHAsE OJHEPrHs, MeXaHudeckas paloTa, MexXxaHHYEecKas
MOIITHOCTh; IPY ONMHUCAHUH NMPABUIBHO TPAKTOBATh (PU3NYECKUIA CMBICIT
UCHOJb3YEMBIX BEIMYUH, MX OOO3HAuU€HWs U EAMHUIIBI, HaXOAUTh
(bopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIIMYUHY C APYTUMH

BEINM4YnHaMU

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMICTBA TE€I U TEIIOBBIC



10.6

10.7

10.8

10.9

10.10

SABJICHUS, UCIHOJIb3ys (U3MdYecKkue BEIMYMHBL: JaBlIieHUE rasa,
TEMIIepaTypa, CpeAaHsas KHUHETHYecKass »JHEprus XaoTHYECKOro
IBUKEHUS MOJIEKYJ, CpEeAHEKBaJpaTU4Hasi CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIJIOTHI, BHYTpPEHHsS »HHeprus, paborta rasa,
KO3 PUIMEHT TOoJIe3HOr0 JACUCTBUS TEIJIOBOTO JABUTATeNs; NpU
ONKCaHUU MIPaBUIIBHO TPaKkTOBaTh ¢busznueckuit CMBICI
UCIOJB3YEMBIX BEIWYHMH, UX OOO3HAUYECHHUS U EIUHHIIBI, HAXOIUTh
(bopMyIIbl, CBSA3BIBAIOIINE TaHHYIO (PU3MUYECKYIO BEIUUHUHY C IPYTUMU

BEIIMYHUHaAM

OnuceiBaTh W3y4YEHHBIE DJCKTPUYECKHE CBOMCTBA BEIIECTBA U
DIIEKTPUYECKUE  SBJICHUS  (NPOIECCHI), HCHONB3YSd  (HU3NUECKUe
BEJINYUHBI: JNEKTPUYECKUN  3apsn, JIEKTPUYECKOE 1oJie,
HanpspKEHHOCTh  IOJISA, IOTEHLIMAN, Pa3HOCTb IOTEHLUAJIOB; IIPH
OINMCaHUM NPABUIBHO TPAKTOBAaTh (PM3UUECKUN CMBICI HCIIOJIb3YEMBIX
BEIMYMH, WX OOO3HAYCHUS W EIWHUIIB; YKa3blBaTh (OPMYJIH,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIMYMHY C JAPYTUMH

BCIN4YnNHaMM

aHAM3UPOBaTh (PU3MUYECKUE TPOLECCHl M  SIBICHUS, HCHOJIb3YS
¢u3nueckue 3aKOHbI U MPUHLUIBI: 3aKOH BCEMUPHOTO TAroteHus, I, II
u Il 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTHH,
3aKOH COXpaHEHMs UMITyJIbCa, IPUHLHUI CYNEPHIO3UIMH CUJ, TPUHLIIMII
paBHONpABUs HMHEPLUUAIBHBIX CUCTEM  OTCUYETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHHs BEILECTBA, FA30BBIC 3aKOHBI, CBA3b
CpeIHEell KMHETHMYECKON SHEpruu TEIJIOBOrO ABM)KEHHUS MOJIEKYd C
aOCOJIOTHON TeMIIEpaTypol, MEpBBI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOTO 3apsaa, 3akoH Kynona; mpu 3TOM
pa3nuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe

BBIpQ)XEHHUE U yCIIOBHUS (TPAHUIIBI, 00JIACTH) TIPUMEHUMOCTH

OOBACHATD OCHOBHBIE MPHUHIMIIBI JEHCTBUS MAIlWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pasziuyarh YCJIOBUA HX O€30MacHOro

HUCIIOJBb30BaHUA B HOBCGIIHQBHOﬁ KHU3HHU

BEIMOTHATE SKCIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PM3NIECKHX SBICHUN U
MIPOIIECCOB C UCIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TPU
3ToM (opmynupoBaTh MpodiieMy (3ahady) U THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEUIOKCHHOTO

000pyI0BaHUs, TPOBOIUTH OIBIT M (HOPMYITUPOBATH BHIBOIBI

OCYHIGCTBJ'ISITL nNpsAMbIC W KOCBCHHBLIC HW3MCPCHHA (1)H3H'—I€CKI/IX

BEJIMYHUH, MPHU ATOM BBHIOMpATh ONTUMAIBHBIA CIOCO0 HM3MEpPEHHS U



10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

HCIIOJBb30BaTh U3BECTHHIC METOAbI OLICHKHU HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

HccnenoBaTh 3aBUCHMOCTH MEXAY (QU3MUYECKUMHU BEIUYUHAMH C
HCIIOJIb30BAHUEM IMIPSAMBIX H3MEPEHUM; NPHU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, (HUKCHpPOBATh pe3yJIbTaThl IOJYyYCHHOH 3aBHCHMOCTHU
(¢u3nUecKUX BEIMYUH B BUJAE TaONUL U TpaHKOB, A€IaTh BHIBOJBI MO

pe3yibTaTaM UCCICAOBAHUA

Cobmomath mpaBuia 0e€30MacHOrO  Tpyda TpU  MPOBEACHUU
WCCAEAOBaHMN B  paMKax y4eOHOro DJKCIIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM AEATEIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTENIBHBIX YCTPOMCTB U 1a00paTOPHOr0 000PYAOBAHUS

Pemate pacuérHble 3a7a4Ml ¢ SBHO 3aJaHHOM (hU3MYECKOW MOJENBIO,
UCTIONB3Ysl (U3NYECKUE 3aKOHBI M TPUHLMUIBI, HA OCHOBE aHAIN3a
yCIOBUSL  33Jauyd  BBIOMpaTh  (PU3UYECKYI0 MOJEb, BBIIEIATH
¢du3nyeckrue BENMIUHBI H (HOPMYJIBI, HEOOXOTUMBIC NIl €€ pelICHHS,
MIPOBOJUTH PACUYETHI U OLEHUBATH PEATbHOCTh IMOJYYEHHOTO 3HAUYCHUS

¢bu3n4ecKoil BETUUNHBI

Pemrate  KayecTBEHHBIE  3aJaud:  BBICTpaMBaTh  JIOTHUYECKH
HEMPOTHBOPEUMBYIO LIETIOUKY PACCYXICHHUH C ONMOpOi Ha M3yueHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/IC SABJIICHUS

Hcnonp3oBaTh Mpu  pelIeHWHd y4eOHBIX 3aJad  COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJIOTMHU [UIsl TOUCKA, CTPYKTYpHUpPOBaHMS,
MHTEpHpETallud M MPEACTaBICHUS y4eOHON W Hay4HO-IOIMYJISIPHON
nH(pOpMaLIMHY, MONYYEHHON U3 Pa3sMUYHBIX HMCTOYHHKOB; KPUTHYECKH

aHAJIM3UPOBATH MOTy4aeMyto HH()OPMALIHIO

[TpuBOANTE TpUMEpPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

Hcnonb30BaTh TeOpeTUYECKUE 3HAHUSA MO (PU3MKE B TOBCETHEBHOM
KHU3HH TSI o0ecTiedeHnst 0€301MacHOCTH IpU 00paIeH!: ¢ MpUOopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJI1 COXpPAaHEHMsI 340pPOBbs H

CO6J'IIOI[€HI/I${ HOPM 35KOJIOTUYCCKOT'O IMTOBEACHUS B Oprxca}omeﬁ cpeae

PaGoTaTh B rpynme ¢ BBIIOJHEHHUEM Pa3IUYHBIX COIHMAIBHBIX POJIEH,
IJIaHUPOBAaTh  paboOTy  TpPyMIbl, pPaIlMOHAIBHO  paclpeaearTh
00SI3aHHOCTH U ITUIAHUPOBATH JCATEIBHOCTh B HECTAHAAPTHBIX
CUTyalMsX, aJleKBaTHO OIICHUBATh BKJIAQJ KaXXIOTO U3 YYaCTHHUKOB

IpYyHIbI B pelIEeHUE paccMaTpruBaeMoil mpoOaemsl



11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

11.2

11.3

11.4

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeJHero o0mero 00pa3oBaHusi

JleMOHCTpUpOBaTh Ha HpUMEpax poidb U MecTo (U3MKU B
(bopMHpPOBaHUN COBPEMEHHON HAay4yHOW KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOMN JEATETbHOCTH

JIFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NIECKOM KapTHHBI MUPa

Y4uTHIBaTh TPAaHUIBI IPUMEHEHHS] U3YUYEHHBIX (DU3HUECKUX MOJIEICH:
TOYEYHBIN AIEKTPUUYECKUHN 3apsi, siAepHast MOJelb aTOMa, HyKJIOHHAas

MOJIeJIb AaTOMHOTO Sipa MPH peleHNH GU3nIecKux 3aaa4y

Pacnio3naBath Qu3nueckue sBIEHUS (MIPOIECCH) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB  DJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pu3uKH:
3JIEKTpUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOe  JEHCTBHS  TOKa, B3aUMOJICHICTBE  MAarHuTOB,
DIIEKTPOMArHUTHAS WHAYKIUS, JEHCTBUE MArHUTHOTO TIONIsI Ha
NPOBOJHUK C TOKOM W JBWXKYLIMHCA 3apsl, 3JIEKTPOMarHUTHBIE
Kosie0aHWs W BOJHBI, MPSIMOJMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHWe,  mpejomiieHne, uHTepdepeHnms, Aubpakuus U
MOJISIpU3aLUsl CBETa, AMCIEPCUsl CBETa, (POTORIEKTPUUYECKUH APPeKT
(poroaddexrt), cBeToBOE HaBICHHE, BO3HHUKHOBEHHE JHHEHYATOTO
CIeKTpa aToMa BOAOPOJA, €CTECTBEHHass UM  HCKYCCTBEHHas

PaanOaKTUBHOCTDb

OnuceiBaTh H3y4YEHHbIE CBOMCTBa  BellecTBa  (JIEKTPUYECKHE,
MArduMTHBIC, ONTHYCCKUC, DJICKTPHUYCCKYIO MPOBOAMMOCTL PA3JIMYHBIX
Cpell) © DJJICKTPOMArHUTHBIC SBIEHUS (TPOIECCHI), HCIOIB3Ys
¢dbuznueckue BENWYMHBL:  OJCKTPUUECKUN  3apsj, Ccujila  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTHUBIIEHHE,
pasHocth moteHnmanos, DJIC, pabora Toka, MHAYKIMS MarHUTHOTO
nosis, cuina Awmmepa, cuia JlopeHna, WHAYKTHBHOCTh KaTyILKH,
SHEPTHUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJEH, MepuoJ U YacTtoTa
KoseOaHuil B KojeOaTeIbHOM KOHTYpE, 3apsii U CUJIa TOKa B Ipolecce
rapMOHHYECKUX DJIEKTPOMArHUTHBIX Kose0aHui, ¢boxycHoe
PaCCTOSIHUC W OIITHYCCKAasA CWJia JIMH3bI; IPpU OMNHUCAHWUUN IIPAaBHUIILHO
TPakToBaTh (UBNYECKUN CMBICT HUCHOIB3YEMBIX BEIUYHUH, UX
0003HAUECHHUA W EIMHMIIBI; YKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

AAHHYTIO (1)I/IBI/I‘I€CKyIO BCJIIMYHHY C APYTUMH BCINYNHAMU



11.5

11.6

11.7

11.8

11.9

11.10

11.11

11.12

OnuceiBaTh N3y4CHHBIE KBAHTOBBIC SIBJICHUS U IIPOLECCHI, HCIOIb3Ys
¢bu3nyecKkne BETUYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJTHMHA
BOJIHBI M 4YacTOTa CBETa, HPHEPrusi M HUMIYJIbC (OTOHA, MEPHO]
noJlypacnaza, DJHEprus CBSA3M AaTOMHBIX s€p; INPH ONHCAHHUU
IIPABWJIBHO TPAKTOBATH (PU3NUYECKUI CMBICI MCIIOJIb3YEMbIX BEJIMYUH,
uXx 0003HAYCHHS W CIUHUIIBI; YKa3bIBaTh (YOPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (GU3NYECKYIO BETUYMHY C IPYTUMH BEJIMUYUHAMHU, BEIYUCIISATH

3HauYeHHUE (PU3NYECKON BETUUHHBI

AHanu3upoBaTh (U3NYECKUE TMPOLECCHl U  SBJICHUS, HCIOIb3Ys
¢usznyeckre 3aKOHbBI M TOpUHOUOBL:  3akoH Owma, 3aKOHBI
MOCJICIOBATEILHOTO W MapajuIeIbHOTO COCAMHEHHUS TPOBOIHUKOB,
3akoH Jlkoyns — JleHua, 3aKOH 3JEKTPOMATHUTHOM MHIYKLMH, 3aKOH
MPSIMOJIMHEMHOTO pACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHBl ~ TIPEJIOMJICHUS  CBETa, ypaBHEHHE  OWHINTEWHA  IJIs
dotorddekra, 3aKOH COXpAaHEHHUS DHEPTUH, 3aKOH COXpaHEHUS
HMMITYJIbCa, 3aKOH COXPAHEHMs JJIEKTPUUYECKOTO 3apsjia, 3aKOH
COXpaHEHUsI  MaccoBOro uWcia, noctyiarel  bopa, 3akoH
paaMOAaKTUBHOIO pacrajaa; IpH OSTOM pa3auyaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHHUE M YCIOBUS

(rpanu1Bl, 00J1ACTH) TPUMEHUMOCTH

OHpG)IeJ'IHTI) HaIpaBJICHUC BCKTOpa MWHAYKOHU MArHuTHOI'O II0JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa H CHJIBI ﬂopeHua

CTpOI/ITB 1  OIIMChIBATb I/I306pa)KCHI/IC, co3agaBacMoO€  INJIIOCKHM

3€pKaJiOM, TOHKOU JIMH301

BrimoaHaTs SKCHCPUMCHTHI IO UCCICAOBAaHUIO (bH?)H‘leCKI/IX SIBJICHUU U
MPOIIECCOB C MCIOJIB30BAHUEM IPSMBIX M KOCBECHHBIX H3MEPEHHIA; TIPU
aToM (dopmynaupoBaTh MpobiaeMy (3amady) W THUIIOTE3y Y4eOHOTO
OKCIEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  TPEIIOKEHHOTO

000pyI0BaHUs, TPOBOIUTH OIBIT U (HOPMYITUPOBATH BHIBOIBI

OCYH_IGCTBJI}ITB nNpsAMbIC W KOCBCHHBIC HW3MCPCHHA (1)I/ISI/I‘ICCKI/IX
BCJIMYHH, IIpU 3TOM BBI6I/IpaTB OIITUMAJILHEIN CIOCO0 HU3MCPCHUA U

HCIIOJb30BaTh U3BECTHBHIC METOAbI OLICHKH HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HUCIHOJIb30BAHHUEM
OpSMBIX ~M3MEPEHHH; IPH OTOM KOHCTPYHUPOBaTb YCTaHOBKY,
(UKCUPOBATh pe3yNbTaThl MOJYYCHHON 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYUH B BHUJE TaOJIHIl ¥ TPaUKOB, JIENaTh BHIBOJBI 110 pe3yIbTaTaM

HCCIICAO0BAaHUA

CobOmtonaTte mpaBuia 0e€30MacHOro TpyAa IMpH  NPOBEACHUU



11.13

11.14

11.15

11.16

11.17

11.18

11.19

WCCIIEIOBAaHUM B paMKaxX yd4eOHOTO SKCIEpHUMEHTa, YydeOHO-
HCCJE0BATENbCKON U MPOECKTHON JESITEIbHOCTH C MCIOJb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOpHOro 060pyI0BaHUS

Pemate pacuérHble 3a7a4l ¢ SBHO 3aJaHHOM (hU3MYECKOW MOJENBIO,
UCTIONB3Ysl (U3WYECKUE 3aKOHBI M TPUHLMUIBI, HA OCHOBE aHaIN3a
yCIOBUS  33Jauyd  BBIOMpaTh  (PU3UYECKYI0 MOJEb, BBIIEIATH
¢du3nyeckrue BENMYUHBI H (HOPMYJIBI, HEOOXOTUMBIC NIl €€ pelICHHS,
MIPOBOJUTH PACUYETHI U OLEHUBATH PEATbHOCTh MOJIYYEHHOTO 3HAUYCHUS

¢bu3n4ecKoil BETUUNHBI

Pemate  KayecTBEHHBIE  3aJaud:  BBICTpaMBaTh  JIOTHUYECKH
HEMPOTHBOPEUMBYIO LIETIOUKY PACCyXICHHUH C ONMOpO Ha M3yueHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/IC SABJICHUS

Hcnonp3oBaTe MHpH  pelIeHMM YYeOHBIX 3aJad  COBPEMECHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMU [UIsl TOUCKA, CTPYKTypHUpPOBaHMS,
MHTEpHpETallud M MPEACTABICHUS y4eOHOM W Hay4HO-IOMYJISIPHON
MHpOpMaLUY, TMOTYYEHHOM M3 Pa3IUYHBIX HMCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOTy4aeMyto HH(OPMALIHIO

OOBSCHATh TMPUHIUIBI JACHCTBHUS MAaIlUH, MPUOOPOB M TEXHUYECKUX
YCTPOICTB; pa3iauyarh YCJIOBHS WX O€30MacHOr0 HCMOJIb30BaHUS B

MOBCEIHEBHOU KU3HU

[TpuBOaUTE TPUMEPH! BKJIAAAa POCCHHCKHX M 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Ui

Hcnonp30BaTh TEOpPETUYECKHE 3HAHUS MO (PU3UKE B IMOBCETHEBHOM
KU3HU JUIsl o0ecriedeHrs: 0€30MacHOCTH NP 00pallleHnuu ¢ Mpudbopamu
U TEXHUYECKUMH YCTPOWCTBAMM, MJISI COXpPAHEHUs 370pOBbi U

coOII0ICHHS HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpYKaroIllIel cpene

PaGotats B rpymme ¢ BBIIOJHEHHEM DPa3JIMYHbIX COIMAJIbHBIX pOJIEH,
IUIaHUpOBaTh ~ pa0OTy  IpyHNbl,  PALMOHAIBHO  PaCHpPEACTSThH
O0SI3aHHOCTH M  IUIAHUPOBATh  JICSATENBHOCTh B  HECTAHAAPTHBIX
CUTyallUsiX, aJEKBATHO OLIEHMBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB

IPYIIIBI B PELICHUE pacCMaTpUBaeMOM MPOOIIEMBI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon Konx nposepsiemoro
pa3jiena 3JIeMEHTA

IIpoBepsieMmble 3JIEMEHTHI CO/IEPKAHMS

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHUW A

1.1

1.2

2.1.1

2.1

®usuka — Hayka o npupoae. Hayunsie
METO/bl MTO3HAHUSI OKpYXkarouero Mupa. Poib
JKCIIEpUMEHTa W TEOpUHM B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (pr3HKe

MonenupoBanue GU3NYECKUX SBICHUM H
npoueccoB. Hayuneie runoressl. Ouznueckue
3aKOHBl U TEOpUHU. |'paHULIBI NPUMEHHUMOCTH
(bU3UIECKUX 3aKOHOB. [TpunImn
cooTBeTCTBUS. Pombp M Mecto (uU3MKH B
dbopMHUpOBaHUH COBPEMEHHOM HAay4YHOU
KapTUHBI Mupa, B MPaKTUYECKON

NEATEILHOCTH JII0ACH

MEXAHUKA

#i#HPari#KIMTHEMATHUKA

MexaHn4deckoe IBHKEHHE. OTHOCUTENBHOCTh
MEXaHUYCCKOI'0 ABUKCHUS. Cucrema orcuéra.

Tpaexropus

[Tepemerienue, CKOPOCTh (CPeIHSE CKOPOCTH,
MTHOBEHHAass  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX MPOCKIMH Ha OCH
CHUCTEMBI KOOPJMHAT. Crnoxenue

HepeMeIJ.[eHI/Iﬁ X CII0XKXCHUC CKOpOCTCﬁ

PaBHOMEpHOE u pPaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE IBUKCHUE. I'padpuku
3aBHCHUMOCTH KOOpAMHAT, CKOpPOCTH,
YCKOpEHHUS, Iy TH u NepeMeNICHUs

MaTepHaﬂBHOﬁ TOYKHU OT BPEMCHU



2.2

2.2.1

222

223

224

2.2.5

2.2.6

CBoOoaHOe najieHre. Y CKopeHrue CBOOOTHOTO

HaacHus

KpuBonuneiinoe naBwxeHue. PaBHOMepHOe
JBUXCHUC MaTCpI/IaJ'II)HOI\/’I TOYKHU I10
OKPYXHOCTU. YTJIOBasi CKOPOCTb, JMHEWHas
CKOpOCTb. Ilepuon " 4acToTa.

LleHTpOCTpPEMUTENBHOE YCKOPEHUE

TexHuueckue  yCTpoHcCTBa: CIIMJIOMETD,

ABMOKCHUC CHapAaa0B, HCIHBIC W PEMCHHBLIC

nepenayn
[IpakTnueckue paboTHI. N3mepenne
MIHOBEHHOM CKOpOCTH. Hccnenosanue

COOTHOUIEHUSI MEXy IMyTSAMH, NMPOIJICHHBIMU
TEJIOM  3a  TOCJIEOBaTeJIbHbIE  paBHBIE
MIPOMEXKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBOKEHUHU C HAYaJbHOM CKOPOCTBHIO, PaBHOM
Hy10. M3ydeHune NBUKEHHUS IIapyKa B BA3KOU
JKUJIKOCTU.  V3ydyeHwe  JBMKEHHMS — Teda,

OpOIIEHHOTO TOPU30HTAITHHO

#HPari## IMHAMUKA

[TpuHnmn OTHOCHUTEIILHOCTH ["anmunes.
IlepBeiii 3akoH HproroHa. HMHepuunanbHbie

CHUCTEMEI OTCUETA

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHI

Bropoii 3akoH HproToHa miss marepuanbHOU
TOYKM B HWHEPLHUAIBHOM CHUCTEME OTCUETA
(MCO). Tpermit 3akoH HerloroHa ans

MaTepUaTbHBIX TOUEK
3aKOH BCEMHUPHOTO TAroTeHus. Cuia TsHKECTH.
[TepBast kocmuyeckas ckopocThb. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenusa. Cyxoe Tpenue. Cwiia TpeHUs

CKOJIB)XXCHUA n CHJIa TPCHUA IIOKOA.

KoaddurmenT tperns. Cuia cONpOTHUBICHUS



23

2.2.7

228

229

2.2.10

IIpU ABUXKCHUU TEJIA B X KUAKOCTHU HUJIU Ira3ec

[TocTymarenbHOe M BpamiaTebHOE JIBHKECHHE

a0COJIFOTHO TBépI[Ol"O TC1a

MOMEHT cuJIbl OTHOCUTEIBHO OCH BpAIEHUS.
IIneqo cunbl. YcimoBus paBHOBECUS TBEPAOIO

tena B ICO

Texnuueckue YCTpOﬁCTBaZ INOAIIMNITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CIIYTHHUKOB

[Tpaktuyeckue paboTel. M3yueHune IBUKEHUS
Opycka 10 HAaKJIOHHOM IUIOCKOCTH TOA
JIEUCTBUEM HECKOJIBKUX cwil. MccnenoBanue
3aBHCHUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIINX
B JeopMHUpPYyEeMOil TpYyXHHE U PE3NHOBOM
oOpasrie, OT BEJIMYMHBI WX AchOopMaIliu.
HccenenoBanue yciioBUl paBHOBECHS TBEPAOIO

TeJa, UMEIOIIEro OCh BpaIleHUs

##HPari###3AKOHDBI COXPAHEHN B MEXAHUKE

23.1

232

233
234

2.3.5

2.3.6

2.3.7

NMnynec MaTepHanbHOM TOYKH, CHUCTEMBI
MaTepHaJIbHBIX TOoueK. VMIynbc cuibel H

HN3MCHCHHEC UMITYJIbCa TCJIa

3akoH coxpaHeHuss ummnyinbca B HCO.

PeaxtuBHOE NBUKEHUE
Pabora crter
MONTHOCTE CUJIBI

Kunernueckas sHeprusi MaTepuaibHOM TOUYKH.

Teopema 0 KHHETUYECKOU dSHEPTUU

[TorenumnansHas dHeprusa. IloTeHuunanbHas
SHEPrus YIpYyTO ne(hOpMUPOBAHHOMN
npyxuHbl. [loTeHIManbHass »dHeprus Tela

BOJIM3M MOBEPXHOCTH 3eMIIU

HOTCHHI/IaHI)HI)IG N HCIIOTCHIMAJIBHBIC CHIIBI.
CBs3b pa6OTBI HCIIOTCHIUAJIBHBIX CHII C
U3MCHCHHCM MEXaHUYECKOM OHECpPIrun

CHUCTCMBbI TCII. 3aKoH COXPAaHCHUA



3.1

23.8

239

2.3.10

MEXaHUYECKOW SHEPTUU

VYrpyrue u Heynpyrue CTOJIKHOBEHUS
TexHu4ecknue yCTpPOWCTBA: IBUKEHUE PAKET,
BOJOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET
[Tpaktuyeckue paboTel. M3yueHue cCBs3U
CKOpOCTEM Tea TMpU HEYNpPyroM yJape.
HccnenoBanue cBsizu  pabOTBl  CHIIBI  C

U3MEHEHHEM MEXaHMYSCKOM SHCPTUHU TCJIa

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA
#i#HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUN

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPHH. BpoyHoBckoe
neuxenue. {uddysusa. Xapakrep IBUKEHUS U

BSaHMOILCﬁCTBHﬂ JacTull BEIICCTBa

Mogenu CTpOo€HMSI Ta30B, KUIAKOCTEH H
TBEPABIX Tel W OOBSCHEHHWE  CBOMCTB

BCIIIECTBA HA OCHOBE ATHX MOJICICH

Macca monekyn. KommuecTBo BemiecTsa.

[Toctrosinnast ABoragpo

TemnoBoe paBHOBecwe. TemmepaTypa u €€

usmepenue. lllkana remneparyp Lienscus

Mogens  umeanpHoro  rasza.  OcCHOBHOE
ypaBHECHHE MOJICKYJISIPHO-KUHETHUCCKOMH

TCOpHUU UACAILHOTO Ira3a

AOGcomoTHas TeMIieparypa Kak Mepa cpeaHei
KMHETUYECKOM IHEPTUU TEIJIOBOTO JBUKEHUS
yactun rasa. [llxana remneparyp Kenbuna
VYpasuenne Kianelipona — Menneneesa.
3akoH J/lampToHA

I"azoBbIe 3ak0HBI. M30mpoLIECCHl B MACaTbHOM
ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:
U30TEpMa, U30X0pa, u300apa

Texnuueckue YCTPOWCTBA: TEPMOMETP,

O6apometp



3.2

33

3.1.10

3.2.1

3.2.2

3.23

324

3.2.5

3.2.6

3.2.7

3.2.8

[IpakTnueckue paboTel. l3MepeHue wmacchl
BO3/JyXa B KJIacCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXIy MapaMeTpaMH COCTOSHUS

pa3pex)EHHOTOo ra3a

OCHOBbI TEPMOJIMHAMUMKA

TepMO,Z[I/IHaMI/I‘-IeCKaSI CHUCTCMA. BHYTpeHHHH
OHEPIusa TepMOHHHaMquCKOﬁ CHUCTCEMBI H

CIOCOOBI €€ U3MEHEHHUST

KonnyecTBo TemnoTsl U pabota. BHyTpeHHss

SHEPTHUA OAHOATOMHOI'O UACAIIBHOTO Ira3a

Buael Temmonepenauu: TEMJIONPOBOJHOCT,
KOHBEKIUA, W3JIydyeHHE. TermmoéMKOCTh Tena.
VYnenpHast TEIIOEMKOCTH BelecTBa. Pacyér

KOJMYCCTBA TCIJIOTHI IIPU TCILJIOIIEpEaaUC

ITepBsIii 3aKk0H TepMoauHamMuKH. [IpuMmenenue
IIEPBOTO 3aKOHa TEPMOJAMHAMUKHU K
uzonponeccam. ['paduueckas uHTeprperanus

paboTsl raza

TermoBble mamuubl. [IpuHIUIBL gelcTBUA
TEIJIOBBIX MamuH. [IpeoOpa3zoBanusi sHEprUn
B TemwioBbiXx MammHax. KoaddumueHt
nosiesHoro  nevctBus  (manmee —  KIIM)

teroBoit mamnHbl. [{ukn Kapuo u ero KI1/]

Bropou 3aKOH TEPMOJINHAMUKH.
HeoOpatumocTs  mporeccoB B NPHPOJE.
TeruoBele JIBUTATEIIN. DKOJI0ru4ecKue
pO0OJIEMBI TETIJIOIHEPTreTUKN

Texnuueckue YCTpOUCTBA: JIBUIaTENIb
BHYTPEHHETO CrOpaHus, OBITOBOI

XOJIOAUJIbBHUK, KOHAUIITUOHCD

[Tpaktuyeckue paboTsl. 3MepeHue yaenbHOI

TEIUIOEMKOCTH

###Parf##AI'PEI’ATHBIE COCTOSHIMA BEHIECBA. ®A30BLIE

ITEPEXO/IbI



4.1

3.3.1

332

333

334

335

3.3.6

3.3.7

4.1.1

4.13
4.14

[TapoobpazoBanue u KoHAeHcarus. Vcnaperne
u KHIICHHUC. VILGJIBHEUI TEIJIOTAa
napooOpazoBaHusl. 3aBUCUMOCTb TeMIIEPaTyphbl

KUIICHUA OT JaBJICHUA

AOcomroTHAsg ¥ OTHOCHUTEIbHAas BJIAKHOCTH

BO3Ayxa. HacellenHslil nap

Teépnoe TEJIO. Kpucrannnueckue u
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpPHUCTAJIJIOB. Kunxue KpUCTAJLIBIL.
CoBpeMeHHbIE MaTepHabl

[InaBneHne u KpuctaMzauus. Y AenabHas
terutota masneHus. Cyonumanus

YpaBHEeHHE TEIIOBOTO OanaHca

TexHudeckue yCTpPOWCTBA: TUTPOMETP H
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHH
MOJIyYEHUS! COBPEMEHHBIX MaTEpHaJIOB, B TOM
YHUCJIe HAHOMATEPUAIIOB, 1 HAHOTEXHOJIOTUU
IIpakTrHueckue paboTHI. N3mepenune

BJIA’JKHOCTH BO3yXa

OJIEKTPOAMMHAMUKA
###Par#OJIEKTPOCTATHUKA

DJneKTpu3anus Tel. JJIeKTpruUecKuid 3apsa. JBa

BUA SJICKTPUUCCKUX 3aps10B

[IpoBoaHUKH, JIHABIIEKTPUKU Hu

HOJTYTIPOBOTHUKH
3aKOH COXpaHEHUs HIIEKTPUIECKOTO 3apsia

B3aumopeiictBue 3apsanoB. 3akoH Kymnona

DnexkTpuueckoe  Modie. HanpsokéHHoCTb
AIEKTPUUECKOTO HOJISL. [MpuHIMD
Cymneprno3uiuu.  JIuHMM  HanpsHKEHHOCTH

SJICKTPHUYICCKOTI'O ITOJIA

PaGota cwmim  3JIEKTPOCTATUYECKOTO  TOJIS.

Ilorenuuan. PazHocTh NOTEHIINATIOB

HpOBOI[HI/IKI/I U AOUBJICKTPUKU B MOCTOSAHHOM



4.2

4.1.10

anekTpudyeckoM — moie.  JludnexTpuueckas

MMPOHUITACMOCTb

ONEKTPOEMKOCTD. Konnencarop.
ONEeKTPOEMKOCTh  IIOCKOTO  KOHJIEHCATOpa.

9Hepr1/151 3apsZKECHHOI'O KOHACHCATOpA

TexHuyeckue  yCTpOWCTBA:  AJIEKTPOCKOII,
JIIEKTPOMETP, DJIEKTPOCTATUYECKAs 3allUTa,
3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED

IIpakTuueckue paboThI. N3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOPA

H#Par###TIIOCTOSHHBIN DJIEKTPUYECKHI TOK. TOKH B

4.2.1

422

423

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

PA3JIMYHBIX CPEJJAX

YCJIOBI/I}I CYH_ICCTBOBaHI/ISI IIOCTOSHHOI'O
AJEKTpUUECKOro Toka. Mcrounmku Toka. Cuia

TOKa. IIoCTOAHHBIN TOK
Hanpsixenue. 3akon Oma a1 yyacTka Henu

9J'ICKTpI/I‘ICCKOC COIIPOTUBJICHHC. YaensHOE

COIIPOTUBJICHUEC BCIICCTBA

ITocnemoBarensHOE, napasiesibHOE,

CMCIIAHHOC COCAUMHCHUC ITPOBOIHHUKOB

Pabota anexTpudeckoro Toka. 3akoH JIKoyiist
— Jlenna

MOIIHOCTD MEKTPUIECKOTO TOKA
anekTpoaBkymas cuna (manee — DJIC) wu
BHYTpPEHHEE CONPOTHUBIICHUE UCTOYHUKA TOKA.

3akon Oma [ TONHOM  (3aMKHYTOIN)

anekTpudeckoit nenu. Koporkoe 3ampikaHme

OneKTpoHHAas MPOBOJUMOCTD TBEPIBIX
METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUSA
METaJUIOB OT TeMIEpaTypbl.

CBepXnpoBOIUMOCTb

Onexktpuueckuif TOK B Bakyyme. CBoicTBa

AJIEKTPOHHBIX ITyYKOB



[TonynpoBoaanku. CoOCTBEHHAS U IPUMECHAS
MIPOBOJIUMOCTh TOJYIIPOBOAHUKOB. CBOWCTBA

p-n nepexoja. [ToaynpoBogHIKOBBIE TPUOOPHI

ONEeKTpUYecKM  TOK B 3JIEKTPOJIMTAX.

DAEKTPOIUTUYECKAS JUCCOLIAAITHSI.
DIIEeKTPOIH3
DNIeKTPUUECKUI TOK B rasax.

CaMOCTOSTENFHBIN M HECAMOCTOSITEILHBIN
pasp4aa. PazauunHbie TUNBI CaMOCTOSTEIHFHOTO

pa3spsaa. Mounnus. [1nazma

TexHuueckue yCTpOMCTBA: aMIepmeTp,
BOJIBTMCTP, peocTar, NCTOYHHUKHN TOKa,
AIIEKTpOHArpeBaTebHbIC puoopHI,
AJIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
COTPOTHBIICHUS, BaKyyMHBIN MO/,
TEPMUCTOPHI u (hOTOPE3UCTOPHI,

MTOJTYTIPOBOTHUKOBBINA JTHOJI, TATbBAHUKA

[IpakTnueckue paboTHI. N3yuenue
CMEIIAHHOTO COCTMHEHUSI PE3UCTOPOB.

N3mepenne DJIC HCTOYHHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtuBieHus. Habmronenue

AIIEKTPOITH3A

HpOBepHeMble IJIEMEHTBI COACPKaAHUA

OJIEKTPOAMMHAMUKA

##HPari#M AT HUTHOE I10OJIE. DJIEKTPOMATI'HUTHA A MH/YKIA

4.2.10
4.2.11
4.2.12
4.2.13
4.2.14
11 KIIACC
Kon Konnposepsiemoro
pasaena 3JIeMeHTa
4
43.1
43
43.2

IlocTtosnHble Mar"uThl. B3aumopaeiicTBHe

IIOCTOSAHHBIX MAarHuTOB

MaruutHoe mone. BekTop MarHuTHOU
uHaykiuu.  [IpuHmun — cynepno3uiuu.
Jlunun marnutHOM uHAyKuuu. Kaprtuna

JIMHUM  MAarHuTHOW  MHAYKIHUH  MOJIA



433

4.3.4

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4.3.11

4.3.12

4.3.13

4.3.14

4.3.15

IIOCTOSHHBIX MarHuToB

MarautHoe TIOJie TPOBOJHHKA C TOKOM.
KapTtuHa JMHUWI MOJI JJTMHHOTO MPSMOTO
MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOAHKKA, KATYyIIKH C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBue MpoBOIHUKOB C

TOKOM
Cuna Ammnepa, e€ MOIyJb U HallpaBJICHUE

Cuna JlopeHiia, €€ MOlyJib U HallpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTHLbl B
OJTHOPOJIHOM MarHuTHOM Tmone. Pabota

cuiel JlopeHna
SIBiIeHUE DIIEKTPOMArHUTHOW UHAYKIHUH
[ToTok BeKTOpa MarHUTHOM MHIYKIIUU

O/1C nHayKuMH. 3aKOH IEKTPOMAarHUTHOM
nHaykunn Papanest

BuxpeBoe »snextpuueckoe mnone. IC
UHAYKIUK B TPOBOJHUKE, JBHXKYLIEMCS
MOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM

roJjie
[IpaBuno Jlenma

NHayKTUBHOCTH. SIBI€HUE CAMOMHIYKIWH.
S/1C camouHIyKIIMU

DHeprusi MarHUTHOTO TMOJs KaTYyIIKH C

TOKOM
DJEKTPOMAarHUTHOE TI0JIE

TexHuueckne  yCTpOWCTBA:  ITOCTOSIHHBIC
MAarHuThl, JJIEKTPOMAarHUTBHI,
JIIEKTPOIBUTATEIIb, YCKOpHUTEIN

9JIECMCHTAPHBIX YaCTULl, HTHAYKIHOHHAA I1CYb

[IpakTnueckue paboThL. N3yuenue
MAarHuTHOTO TMOJS KaTyIIKd C TOKOM.
HccnenoBanue  NEWCTBUSA — MOCTOSIHHOTO

Mar"ura Ha paMKy ¢ TokoM. MccienoBanue



5.1

SIBJICHUS BJICKTpOMaFHPITHOfI HHAYKIOUH

KOJIEBAHUA 1 BOJIHBI

##HHPartH#MEX AHNYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Komnebarenpnass cucrema. CBoOOmHBIE
konebOanus. ['apmoHMueckue KojaeOaHus.
[lepwion, wacrora, amrumTyga u dasa
KosebaHui

[IpyxuHHBI MasTHUK. MaTeMaTHu4ecKuid
MasITHUK

VYpaBHEHHE TapMOHHYECKUX KOJeOaHUI.

Kunemarnueckoe u JUHAMHUYCCKOC

OIIMCaHHE KOJeOaTSILHOTO JABHIXXCHUA

[IpeBpamienue SHEPIruun npu
FapMOHMYECKUX  KOJeOaHUsX. Css13p
aAMILTATY b KoJIeOaHuil UCXOIHOU

BEJIMYMHBI C aMIUINTyJlaMu KojeOaHui eé

CKOpPOCTH U YCKOPEHHUs

Konebarenbubiii  koHTyp.  CBOOOnHBIE
AJIEKTPOMArHUTHEIE KoJIeOaHus B
UICATHHOM  KOJeOaTelbHOM  KOHTYPE.
AHamoruss MeXJIy MEXaHHYeCKUMHU U
ANIEKTPOMArHUTHBIMU KOJICOAHHSIMU.

®opmyna Tomcona

3aKkoH COXPAaHCHUA SHEPTHUU B HUACATIBHOM

KOJIeOaTeIbHOM KOHTYPE

BBIH}’)K,Z[CHHBIG MeXaHUUECKUE KOJICOaHMUs.

Pesonanc. Pe3onancnas KpHuBasl.
BriHyx1eHHbIE 3JIEKTPOMAarHUTHbIE
KoJIeOaHusI.

Ilepemennbiii  TOkK.  CHHycCOMIANbHBIN
MEPEMEHHBIN TOK.
MomHocTb [IEPEMEHHOTO TOKa.

AMIITUTYTHOE U JACUCTBYIOIEE 3HAUYCHUE

CHJIbI TOKA W HAIIPSIHKCHUS



52

5.1.10

5.1.11

5.1.12

Tpancdopmarop. IIponsBoacTBo, mepeaayda
U TOTpeOJIeHNEe AIIEKTPHUUECKON SHEPruM.
DKOJOTHYECKHE PUCKHU MPU MPOU3BOJACTBE
JIEKTPUYECKON JHEPIUH. KynsTypa
MCIOJIb30BaHUS ANEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

Texnuyeckue ycrpoiicTBa: celicMorpad,
BIEKTPUYECKUI 3BOHOK, JINHUU

QJICKTponepeaavd

IIpaktnyeckue pabotsl. HccnenoBanue
3aBUCHMOCTH IEpHoJa MajiblX KojeOaHuM
rpy3a Ha HUTU OT JUJIMHBI HUTH U MacChl
rpy3a. UccienoBanue nepeMeHHOro Toka B
LEeNH M3 TOCIEJOBATEIbHO COEAUHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U PE3UCTopa

#H#HPar#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

522

523

524

525

5.2.6

Mexanudueckue BOJIHBEI, yCJi0BUsA
pacnpoctpanenusi. Ilepuon.  CkopocThb
pacmpocTpaHeHuss W JJIMHA  BOJIHEBL

[Tonepeunsle ¥ MPOIOJILHBIE BOJTHBI

#i#HPar#t# Nurepdepennms u nudpakuus

MCXaHHNYCCKHX BOJIH

3Byk. CkopocTh 3ByKa. ['pOMKOCTB 3ByKa.

Bricora Tona. TemOp 3ByKa

ONEeKTPOMarHuTHbIE  BOJHBIL. Y CJIOBHUS
U3Iy4EHUsl  DJIEKTPOMAarHUTHBIX  BOJIH.
B3anmHuas opuenranusa Bektopos E, B n v

B SHGKTpOMaFHHTHOﬁ BOJIHC B BAKyyMC

CpoiicTBa  DJIGKTPOMAarHWTHBIX  BOJIH:
OTpaXXCHUC, MPCIOMIICHUC, IOJApHU3alNns,
mudpakausi, uHTepdepeHus. CKOpoCTh

3JIEKTPOMArHUTHBIX BOJIH
[Ixana DJEKTPOMArHUTHBIX BOJIH.

HpI/IMeHeHI/Ie OJICKTPOMAarHuTHbBIX BOJIH B

TEXHUKE U OBITY
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5.2.7

528

5.3.1

532

533

534

535

53.6

5.3.7

5.3.8

[IpuHIIMTIBI paAMOCBA3UM W TEIECBUACHUA.
Panuomnoxanus. DIIEKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAFOIIEH CpeIbl

TexHuueckue ycTpoWCTBAa: MYy3bIKaJIbHBIC
UHCTPYMEHTBHI, YJIBTpa3ByKOBast
TUAarHoCTHKa B TEXHUKE M MEIHIMHE,
pamap,  paaUONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, Teneon, CBU-meup

#HH#HPariH#HOIITUKA

[IpsAMoIMHENTHOE PACIpPOCTPaAaHEHHUE CBETA
B OJIHOPOJIHOM cpene. JIyu cBeta

OtpaxxeHre cBeTa. 3aKOHBI OTPAKECHUS
ceta. [loctpoeHne M300paKeHHI B TIOCKOM

3epKaiie

[Ipenomnenne cBera. 3akOHBI MPEIOMIICHHUS

CBETa. AOGCOTIOTHBIH MoKa3aTelib
MPEIOMIICHUS
[Tonnoe BHYTpPEHHEE OTpaKEHHE.

IIpenenpHbll yron MOJIHOTO BHYTPEHHETO

OTpaKEHUS

Hucnepcuss  cBeta. CIIOXKHBIH ~ COCTaB

oenoro cBera. L[Bet

Cobuparoniye U pacceuBarollve JIUH3HI.
Tonkas nuH3a. POKYCHOE pPACCTOSHHUE U
ONTHYECKass  CWIa  TOHKOM  JIMH3BI.
[Toctpoenne n300pakeHU B COOMPAIOIINUX
N pacceuBapImMX JuH3ax. Popmyna
TOHKOW JWUH3LI. YBEJIWYEHHE, JaBacMoe

JIMH30U

[Ipenensr IPUMEHUMOCTH TE€OMETPUYECKOM

OIITUKH

WNurtepdepenuss cBera.  KorepeHTHbIE
HCTOYHHUKH. Vcenosus HaOIIOCHUS
MaKCUMyMOB )54 MHUHHUMYMOB B

UHTEP(PEPEHIIMOHHON KapTUHE OT JABYX



539

5.3.10

5.3.11

5.3.12

CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

HNudpakmust  cera.  JudpakuuonHas
peméTka. YciaoBue HaOIIOAECHUS TJIABHBIX
MaKCUMYMOB npu naIeHUH
MOHOXPOMaTHYECKOTO CBeTa Ha
T(QPaKIIUOHHYIO PEIIETKY

[Tonsipusanus ceera

TexHuueckue yCTpOWCTBA: OYKH, JyIIa,

doToanmnapar, NPOEKUMOHHBIA amnmapar,

MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
OIITHKA, Iu(pakIuOHHAs peIéTKa,
MIOJISIPOU ]

IIpakTrueckue paboTHI. N3mepenue

nokasatensi npeiaomwsieHus. MccnenoBanne
CBOWCTB  M300pakKeHM B  JUH3aX.

Hab6monenue aqucnepcun ceeta

DJIEMEHTBI CIELIMAJIBHOM TEOPMU OTHOCUTEJIbBHOCTH

I'paHnnBl IPUMEHUMOCTH  KJIACCUYECKOMN
MEXaHUKHU. ITocTynater TEOPUHU
OTHOCHTEJIHOCTH: MHBAPHUAHTHOCTh
MOZYJIl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHITUAIT OTHOCUTEILHOCTH DUHINITEHHA
OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
3ame/UieHMEe BpPEMEHM U  COKpallleHHE
JUTUHBL

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI
CBsi3b Macchbl C SHEPIUEM U UMITYJIHCOM

CBOOOJTHOM 4YacTHIBL. ODHEPrusi IMOKOs

CBOOOIHON YaCTHULIBI

KBAHTOBAA ®U3UKA

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

6.1
6
6.2
6.3
6.4
7
7.1

7.1.1

®otonsl. Popmyiia I1naHka cBsA3M d3HEPrun
doTroHa ¢ ero YacTOoTOW. OHeprus u

UMIyIbC GOTOHA



7.2

7.3

7.1.4
7.1.5

7.2.1

7.2.2

723

7.2.4

7.2.5

7.2.6

7.3.1

OtkpeiTHE U uccaeaoBanue Gotodddekra.

Omeitet - A CroneroBa.  3aKoHbI
dhoTodrddekra
YpaBHeHue DHHIITEHA VIS
dotorddexra. «Kpacnas TpaHUIa
dororddekra

Hasnenue ceera. Onwitel [1.H. JIeOGenera
XUMHUYECKOE AEHUCTBUE CBETA

Texuuueckue yctpoiictBa: (oTosremMent,
dboTomaTumk, COJIHEUHAs Oatapes,

CBETOANO

CTPOEHUME ATOMA

Monens atoma Tomcona. OTBITEI
Pesepdopa o uccieoBaHNIO CTPOCHHS

aToMa. HJ'IaHCTapHaSI MOJCJIb aTOMa

[Toctynatet bopa. H3znyuenue u
HOMJIOIEHHE  (DOTOHOB TpU  IEpexone
aTOMa C OJHOIO YpOBHS DHEpPruu Ha
npyroi. Buasl ciektpoB. CnekTp ypoBHEH

9HEPIruu aToMa BOAOpOJa

BomnHoBEIE cBoiicTBa 4acTull. BOJHBI 1€
bporins. KopnyckynsipHo-BOIHOBOM
nyanmu3M. Jludpaknus AIEKTPOHOB  Ha

KpHUCTajax
CrioHTaHHOE U BBIHYXKICHHOE H3IIyu€HHUE.
YCeTpoicTBO U IPUHITUTT PAOOTHI Jlazepa
TexHuueckue ycTpoONCTBA: CIEKTPaJbHbBIN
aHaJIn3 (CIEKTPOCKOI), J1a3ep, KBAaHTOBBII
KOMITBIOTEP

[IpakTnueckne  pabotel.  Habmronenue

JIMHEWYaToro CIICKTpPa

ATOMHOE A1PO

Metoasl HaOMIOACHHUS U PETHUCTpPALlUU

SJICMCHTAPHBIX YaCTUI]



7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

OTKpbITHE  PAAMOAKTUBHOCTH.  ONBITHI
Pesepdopna mo ompexneneHuio cocraBa
paauoakTUBHOrO  m3iydyeHus. (CBoKcTBa
anbda-, 6eTa-, raMmma-u3ydeHus. BiusHue

PaaAruOaKTUBHOCTH HA JKWBBIC OPraHU3MBbI

OTKpblTHE  TPOTOHAa U HEUTpOHA.
Hyxnonnas moxens siapa ['eiizenOepra —
WBanenko. 3apsn sinpa. MaccoBoe uucio

sanapa. M3oTomsl

Anbda-pacna. ONEKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacmaj. INamma-
U3ITyYEHHUE. 3aKOH  paAMOaKTHBHOIO
pacnana

DHeprusi CBsI3W  HYKJIOHOB B  SiZIpe.
Anepubie cunbl. Jledekt Macchl sapa
Snepubie peakuuu. JleneHue U CHHTE3
a1ep

SAnepHsiit peakrop. TepmosinepHbIT
cure3. [IpoOiembl U  NEPCHEKTUBBI
SIIEPHOM  DHEPreTHKU.  DKOJOTMUYECKHE

ACIICKTBI SIIlepHOI\/JI OHCPICTUKU

DneMeHTapHbIe YaCTHUILIIL. OTkphITHE
MO3UTPOHA. dyHIaMEHTAIbHbBIE
B3aUMOJIEHUCTBUS

TexHuueckue  yCTpPOWCTBA:  JO3UMETD,
Kamepa BuibcoHa, szmepHbI  peakTop,

aToMHas 6oM0a
[Ipaktuyeckne pabotel. HccnenoBanue
TPEKOB YaCTHII (1o TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHoro Heb6a. Co3Be3mus, spKue

3BE3/IBI, IJIAHETHI, UX BUAUMOE JIBIKEHUE

Comnueunass cucreMa. llIaHeTsl 3€MHOM



8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

I'pYIIIbI. IInaHETHI-THTaHTHI n ux
CIIYTHUKH, KAPJIHUKOBBIC IUIAHCTHI. Mainie

Tena CoTHEYHOH CUCTEMBI

Conane, ¢orochepa u  armocdepa.

ComnHevHast akTUBHOCTD
Ncrounuk sneprun ConHuA U 3BE3]T

3BE3AblI, MX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBETUMOCTb, PaUycC, TeMIIeparypa,
170'¢ B3aMMOCBSI3b. Hunarpamma
«CTIEKTPANIbHBIA ~ KJIACC —  CBETUMOCTBY.
3BE3apl  IVIABHOM  MOCJIENOBATEJILHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTBY HJIS

3BE3/] TTIABHOM TOCIEN0BATEILHOCTH

H#HH##Par##H#BHyTpeHHee CTpoeHHe  3BE3L.
COBpeMeHHI:Ie IpeaACTaBJICHUA (0]
npoucxoxkaeHnn u sBomouunu ConHia u

3BE3. DTarlbl )KHU3HH 3BE3]I

Mneunsii  Ilyrte — Hama [anakTuka.
CnupanbHas CTPYKTypa lNanaktukwu,
pacupeneiieHne 3BE31, rasa U IbUIM.
[lonoxxenne u paBuwxenne ConHioa B
lanaktuke. Ilnockas wu  cdepuyeckas

noacucTeMbl [ alakTuKu

Tuner ramaktuk. PagmorasakThku U

KBa3apbl. YEpHBIE ABIPHI B Apax rajJakTHK

Bcenennas.  Pacmupenne  BceeneHHOM.
3akon XaO6ma. Pas30Oeranue rajgakTHK.
Bospact u pamuyc BcenenHou, teopus
bonpmoro B3peiBa. Mogens «ropsdei
Bcenennoi». PennkroBoe nsnyuenue

MacmrabHast ~ cTpykTypa  BcenenHnoii.
Meraranaktuka. Hepeménusie mnpoGieMsl

aACTPOHOMHU



YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

I'.4. Mskumes, M.A. [Terposa, C.B. CrenanoB ®u3uka 10 k1. YueOuuk. duznka
10 xJ1.: yueOHUK 15 001ieo0pa3oBaTeabHbIX Opranu3aiuil. ba3oBblil ypoBeHb.
M.: lpoda, 2024

I'.4. Msxumes, M.A. Iletposa, C.B. CrenanoB ®u3zuka 11 k1. YueOHuk. Ousnka

11 kn.: yueOHUK a1 0011eo0pa3oBaTeNbHbIX OpraHu3anuid. ba3oBbiil ypOBEHb.

M.: Ipoda, 2025

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJA

A.I1. PermkeBud. COopHUK 3a1ay o pusuke. Mocksa, [poda, 2005 - 2019 .
Coopnuk 3a1a4 no pusuke g 9 — 11 knaccon. CocraButens I'.H. Crenanosa.
M.: «IIpocBewmenue»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
HUHTEPHET

1. ’)Kusas pusuka: oOydaromias nmporpamma. http://www.int-edu.ru/soft/fiz.html
2.Ypoku ¢u3uKkH ¢ ucnosib3oBanueMm Murtepuera. http:// www.phizinter.chat.ru/
3.®usuka.ru. http://www.fizika.ru/

4. du3nka: KOJIEeKIUs onbITOB. http://experiment.edu.ru/

5. ®u3nka: JEKTPOHHAS KOJUICKIHS ONBITOB.
http://www.school.edu.ru/projects/physicexp

6. https://resh.edu.ru/



7. https://infourok.ru/

8. https://multiurok.ru/
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