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MNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma ydebHOro mpeamera «Du3uka» (0a30BBI YpPOBEHB,
npeaMeTHas o0nacth « EcTecTBeHHO-HAyUYHBIE IPEAMETHI») Tl oOyuatonuxces 10-
11 xmaccoB AHOO «Axamemuueckas rtumHazuss «HAIEXIA» (nmamee
COOTBETCTBEHHO — Pabouas mporpamma, ['iMHa3us) pa3paboTaHa B COOTBETCTBHH
C TpeOOBaHUSIMU U C YUETOM:

- @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBaHuu B
Poccniickon @enepanumy;

- mpukaza Munnpocsemenuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepkaeHun Ilopsnka opraHu3aliii W OCYUIECTBJICHHS 00pa30BaTENbHOU
NESATEIbBHOCTH 0  OCHOBHBIM  00II€0Opa3oBaTeilbHBIM  IporpaMmaMm  —
oOpa3oBaTeNbHBIM MpOTpaMMaM HadajJbHOTO OOIIEro, OCHOBHOIO OOIIEro H
CpeIHero o01ero 0opa3oBaHus;

- mpukaza MunmnpocBemenuss Poccum ot 17.05.2012 Ne 413 «O6
YTBEPXKICHUH (EeAepaIbHOTO TOCYJIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApTa
cpeaHero oOiiero oO0pa3oBaHUs» C HU3MEHEHHSIMU W JOMOJHEHUSIMU (Jajiee —
dI'OC COO);

- mpukaza Munmnpocsemenuss Poccum ot 18.05.2023 Ne 371 «O6
yTBEpKAeHUH (eaepaibHOi 00pa30BaTeIbHOW MPOTpaMMbl CPEIHEro OOIIero
oOpa3oBaHMsS» C HW3MEHEHMSIMM, BHECEHHBIMU IpHKa3zaMd MUHIIPOCBEUICHUS
Poccun ot 01.02.2024 Ne 62, or 19.03.2024 Ne 171, or 09.10.2024 Ne 704,
ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808;

- CII 2.4.2.4283-26 «CaHUTapHO-IIUJIEMHUOJIIOTHYECKUE TpeOOBaHUS K
OpraHu3alysIM BOCIUTAHUS U OOYy4YEHHs, OTAbIXa M O3JI0POBJICHUSA JEeTel H
MOJIOAEKH», YTBEPKACHHBIX IMOCTAHOBJICHUEM TIJIABHOTO CAaHUTAPHOTO Bpaya
ot 02.06.2026 Ne 19;

- CanlluH 1.2.3685-21 «l'urueHnyeckrue HOpMATHUBBI U TpeOOBaHUS K
oOecrieyeHnt0 0e30MacHOCTH W (W) Oe3BpeHOCTH IJsi 4YelloBeka (aKTOpOB
Cpelbl 0OUTaHUs», YTBEPKACHHBIX TIOCTAHOBJICHUEM IJIABHOI'O CAHUTAPHOTO Bpaya

oT 28.01.2021 Ne 2;

- Konuenumu npenopaBanuss ydyeOHoro mpeamera «®Dusuka» B
oOpa3oBarenbHBIX oOpraHusanmsx Poccuiickoit @Dexpepaiuu, peamu3yrOMUX
OCHOBHBIE 0011€00pa3oBaTeNibHble MPOTpaMMbl, YTBEpKIEHHOW PemeHuem
Komnerun Munnpocseuiennst Poccun (mpotokosn ot 03.12.2019 Ne [TK-48H);

- OCHOBHOM 00pa3oBaTEbHON MPOTPaMMbI CPETHETO 00IIero 0Opa3oBaHMs
['mmuasum (ganee — OOIT COO IN'umHaszun);

- y4eOHOro IjI1aHa cpeHero oomero oopazoBanus [ 'MMHa3UM Ha TEKYIIMMA



ronm,

- pabouelt nporpamMmbl BocniuTanus [ mmHazuu;

- (denepanpHON paboyeil mporpaMMbl CpeIHEro o00Imero oOpa3oBaHUS
«Duzuka» (0a3oBbIl  ypoBeHb) ana  10-11  kjmaccoB  0Opa3oBaTelbHBIX
OpTraHU3AIUN.

[Iporpamma 1no ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM M TpeOOBaHUI K pe3yJbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COQO, a Takxke ¢ yu€roM (¢enepalbHONM paldodeil MporpaMMbl BOCHUTAHUS U
KOHIICTIIIUY TIpernojilaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anusiax Poccuiickon Penepanun, peaTU3yIOLIMNX OCHOBHBIE
oOpa3oBareIbHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm DPI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJIbTaTaM
oOyueHHs, a TakXKe YYHUTHIBAET HEOOXOJAMMOCTh peaU3allUd MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTeCTBEHHO-HAyYHBIMU YUYE€OHBIMH TMpeamMeTramu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YUYEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIEero
oOpa3oBaHus, MIAHUPYEMbIE PE3YyJIbTaThl OCBOEHUS! Kypca (PM3HKHU: JIMYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3YJIbTATHl OCBOCHHS Kypca (Pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIC TIPEIMETHBIC PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

e coJiepkaHue yueOHoro npeamera «Pusnkay 1o rojgaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CyIIECTBEHHBIM BKJIA/J B CUCTEMY
3HaHWM 00 okpykaromiem mupe. [IkoapHBIN Kypc GU3HKH — CHCTEeMOOOpa3yomuii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTuKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCQ, TMOJIYYEHHs] HOBBIX MATEPHAIOB C 3aJaHHBIMH CBOWCTBAMU M JPYTHX.
N3yuenne (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METO]I TO3HAHUS TMPY BHITIOJIHEHUH UMH YIEOHBIX HCCIICIOBAaHUH.
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B ocHOBy Kkypca ¢u3WKK I ypOBHS CpeaHEro oOmiero oOpa3oBaHUS
MOJIOKEH pAI UACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTWUYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ Hed MaTepuan Kypca (Qu3nku
o0ObeaMHEH BOKPYr (Qu3nueckux Teopud. Bemgymum B Kypce sBisieTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes cymanumapuzayuu. EE peanuzanus MNpeanosiaracT HCIOIb30BaAHKE
T'YMAaHUTAPHOTO TOTEHIMAa (PU3UYECKOM HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢u3uKkn Cc pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
U3YUYEHHBIX TEOPU U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHM, a TakXke OO0CYXICHUS
npo6JieM pallOHAIBHOTO IPUPOOTOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

Crep>KHEBBIMHU 3JIEMEHTAaMHU Kypca (PU3UKKM Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSX O TMPHUPOJE, TpPaHUIIAX
MPUMEHUMOCTH TEOPUH, MJIS OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJX0JI B Kypce (DM3UKU pean3yeTcsl Mpexie
BCEr0 3a CUET OpraHU3aldd SKCIEPUMEHTAIbHOU JESITEIbHOCTH O00YYaroluXcsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3UKH — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB H JIA0OpAaTOPHBIX pPaboT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhiieneHne B yka3aHHOM IepeyHe 1abopaTopHbIX pador,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
00pa3oBaTeNpHOrO IMpoliecca MCXOAs W3 OCOOEHHOCTEH TIUIAHUPOBAaHUSA U
ocHamieHuss kabwnera ¢usuku. Ilpm 3TOM oOecreunBaeTcs OBJIAJACHHE
OOyYaroIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE M3MEPEHUs, HUCCIEeIO0BAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
IIPEIIOKEHHBIX TUITOTES.
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bonpiioe BHUMaHWE YHAENAETCS PEUIEHUI0 PAcYETHBIX M KA4YE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHOMN (PU3UYECKON MOJIEIbIO, MTO3BOJISIONINE IPUMEHSITh U3YUEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOro pasziena Kypca, TaK U UHTETpUpPYs 3HAHUS U3
pa3HbIX pa3nenoB. /(s KayecTBEHHBIX 3a/1ad IPHUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUsI (PU3MUECKUX SIBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpPakTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusmu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIIEUCHUI0 Y4YeOHOTO Ipolecca 0a30BbIl ypOBEHb Kypca
(GU3MKN HAa YPOBHE CPEeIHEro oOLIero 00pa30BaHUs TOJIKEH U3yUaThCsl B YCIOBUSX
peIMETHOr0 KaOuHeTa (U3HKU WIA B YCIOBUSX HUHTETPUPOBAHHOTIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYUYHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBITh
HeoOXouMoe J1abopaTopHoe OOOpyJOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3HMKe yYEHUYECKHX MPAKTUYECKHX PadOT W JEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  000pyZoBaHHE (OpPMHpPYETCSI B COOTBETCTBUHU C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpauud s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  TPOIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpynOBaHME JII YUYEHHUYECKHX TPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IMOCTPOCHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX W IU(POBBIX TMPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEpPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpPATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4YEeHUs] PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJIEHHUS OOYy4YalOIIMXCAd K HAy4YHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE HMX HHTEIUICKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie TTO3HAHUS U (PopMUpOBaHUE
MCCJIEI0BATENLCKOI0 OTHOIICHUS K OKPYXKAIOLUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBICHUS C HCIOJb30BAHHEM
bu3NYecKuX 3HAaHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O pONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.
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JlocTxeHne 3TUX lenei 00ecreuynBaeTCsl pelieHHeM CIIeIyIONNX 3a1ad B
npoliecce u3yueHus Kypca (U3MK1 Ha YpOBHE CPEHET0 00IIero o0pa3oBaHuUs:

NpUOOpETeHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHHKY,
MOJICKYJISIpPHYIO  (DU3HKY, DSJICKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHHE YMEHUN MPUMEHSTh TEOPETHYECKUE 3HAHUS A
OoObsiCHeHUS (PU3MYECKUX SBICHUU B MpUPOAEC U IS TNPUHATHUSA
MIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHON KU3HU;

OCBOGHHE CIOCOOOB pEIICHHUS pPa3IMYHBIX 3a7ad C SBHO 3aJaHHOU
¢uznyeckoil Monenblo, 3anay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBUSIM 3a/1a4U;
NOHMMaHHE (U3NYECKUX OCHOB WM MPHUHIIUIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay,

OBJIAZICHUE METOJaMHU CaMOCTOSTEIbHOIO IJIAHUPOBAHUS M IPOBEICHUS
($u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HHpopmanuu,
OTIpeIeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHWE YCIOBUH NJIsl pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEl0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemerii B mporpamMme 10 (uU3MKEe TMepedeHb JIAOOPAaTOPHBIX M
MPAKTUYECKUX paldOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpOBeNeHUsT J1a0OPATOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBHUYATHHBIX
O0COOCHHOCTEH 00yJaroNuXCsl.



COJAEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o mpupone. HayuHbie mMeTOnBI NMO3HAHUSA OKPYIKAKOLIETO
Mupa. Ponb DJKCrepuMeHTa M TEOpUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBIEHMM M mporeccoB. HayuHble TMIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UIU(GPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTH) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
Clio)keHue nNepeMEenICHNN U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENWHOEe IBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EpEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPY>KHOCTHU C MOCTOSSHHOM O MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopoctk. [lepuon u wactora obparmierus. [leHTpocTpeMHUTEIbHOE YCKOPEHUE.

TexHuyeckne yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBI)KCHUE CHAPSIOB, IIETTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapAKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHnue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGniogenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



9

N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MNYTSIMHU, MPOUACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE IPOMEXKYTKA BPEMEHM IMPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBUKEHUS IApUKa B BA3KOM )KUIKOCTH.

N3ydenne nBUxKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbld  3akoH  HproToHa.
HNHepunaibHbIE CHCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akon HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 111 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tsxkectd. llepBasg kocMmuueckas
CKOPOCTb.

Cuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaumieHus. llnewo cumibl. YcnoBug
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckrue yCTpOHWCTBA M NPAKTUYECKOE IPUMEHCHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AeOopMaliui.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBeCHUS TBEPAOTO Teia. Buibl paBHOBECHSL.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenue aBuxkeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.
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HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3nHOBOM 00paslLie, OT UX AepopMaiu.

HccenenoBanue yCiaOBUM pPaBHOBECHS TBEPAOIO TeEJA, HMMEIOLIErO0 OCh
BpAILCHHUS.

Tema 3. 3akonvl coxpaneHus  mexaHuxe

Hmnynsc MaTepualibHOM TOYKM (T€da), CUCTEMbl MaTEpUAIbHBIX TOYEK.
MItynsC cHIbl 1 U3MEHEHHME HMITyJbCa Teja. 3aKOH COXPAHEHWS HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckass »Heprusi MarepuanbHOW TOuku. Teopema 00 H3MEHEHUH
KMHETHYECKOW SHEPTHH.

[ToTrennmansHas DHEPTHUS. [ToTeHnmansHas DHEPTHUs yIpyro
nedopMupoBaHHONM — mpykuHbl.  [loTeHuManpHass 3Heprust Tena  BOIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUUANbHblE  cuibl.  CBs3b  pabOTHI
HEIMOTEHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM SHEPIMM CHCTEMBI TEll
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOIAOMET, KOMED,
IPYKUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEHIUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanuie cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHMEM MEXaHWYECKOW PHEPruu
TeJIa Ha PUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MogekyasipHast pu3nka 1 TEePMOJIMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS W
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenn CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPJIBIX TEJT U OOBSICHEHUE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ msmepenue. lllkana remmneparyp
Llenbcus.
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Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBMXKEHUs dvacTull rasza. lllkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['padguueckoe mpelcTaBlieHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyecknue yCTpONCTBA W NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OneiThl 10 MU PYy3UN )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WILTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITE, WUIIOCTPUPYIOIIME YpaBHEHHUE COCTOSHUS HJCAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE WM3MEPEHUN
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUSI pa3peKEeHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuKku

TepMmoanHamMuueckass cucrema. BHYTpEeHHssT dHEprus TEPMOJAUMHAMUYECKOU
CUCTEeMBI U crioco0bl e€ n3mMeHeHus. KonnuecTBo TeIioTel U pabota. BHyTpeHHsIs
SHEPrusi  OJHOATOMHOTO  HJealbHOrOo  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeJIbHAS TEIIOEMKOCTh BELIECTBA.
KonruecTBo TEIIOTH NpH TEIIONEpEaaye.

[lonarue 00 amgmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJWHAMHUKM K u3omporeccaMm. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akoH TepMoauHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TeruioBpie  mamuHbl.  [IpUHIUNBL ~ JEWCTBHST — TEIJIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEPrUM B TEMJIOBbIX MaiMHax. KoapuuueHT mnosie3Horo
nevctBus TemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JEUCTBUS. DKOJIOTHUECKUE TIPOOIEMBI TETUIOIHEPTETUKH.
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TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW 3HEpPruM Teja IMPU COBEPIICHHH PAOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXKATOTO BO3MyXa, HarpeBaHue 3¢dupa B
JaTyHHOU TpyOKe myTéM TpeHUs (BUICOIEMOHCTPALINS).

W3MeHeHne BHyTpeHHEN SHEPTUH (TeMIlepaTypbl) Teja Mpu TeIuionepeiaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO37ayXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mogenu napoBoil TypOWHBI, JBUTATENSI BHYTPEHHETO CTOPAHUSs, PEAKTUBHOIO
JIBUTATEJIA.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3mepenne yaenbHOu TENI0EMKOCTH.

Tema 3. Aepecamnwie cocmoanusn eewyecmea. Pazoswvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsA BJIAXXHOCTh BO31yxa. HackllmeHHbIM map. YjaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATYPhI KUTICHHUS OT JIaBJIICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdusie Tena. AHA30TPONHS CBOWMCTB
kpuctamoB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBrmenue wu
KpUCTAILTA3AIsA. Y IeJbHas TeruioTa miaBieHus. Cyonumarius.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHudeckrue yCTpOMCTBA M TMPAKTUUECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYUYECHHUS] COBPEMEHHBIX MaTEpHUaJioB, B
TOM YHCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIIEHHBIX MaPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenrie HarpeBaHus U IUIABJICHUS KPUCTAUTMYECKOTO BEIlECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3mepenre 0THOCUTEILHON BIaXKHOCTU BO3AYXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DnekTpusanus Ted. OJNEeKTpUYeckuid 3apsan. JlBa Buaa SIEKTPUUYECKUX

3apAa0B. HpOBOI[HI/IKI/I, AUBJICKTPUKU W TIOJIYIIPOBOAHUKH. 3akoH COXpaHCHUsA
QJICKTPHUYICCKOI'O 3aps/a.
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B3aumopeiictBue 3apsa0B. 3akoH Kyiiona. ToueuHbli 3IEKTpUYECKUI 3apsi.
Onektpuueckoe mnozne. Hanpsok€HHOCTh  3nekTpuueckoro mnojs.  [IpuHiun
CYHEPHO3ULIUH AIEKTPUYECKUX Mojel. JIMHNM HanpspKEHHOCTH AJIEKTPHUYECKOTO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM UM AUAJNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

TexHu4yeckrue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOI,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MIIEHUE 3JIEKTPOIpHOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anMoencTBrEe HANEKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAaH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paznuunvix cpedax

ONEeKTpUYEeCKnid TOK. YCIOBUS CYIIECTBOBAHMS DSJEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 y4acTKa LEeTu.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
ITocnenoBarenpHOE, NapalIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH Jlkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAsI CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5iekTprudeckoi uenu. KopoTkoe 3aMbIkaHKeE.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUSI METAJLUIOB OT TemrepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U IpUMeCHast IIPOBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPUOOPHI.
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OneKkTpuyecknuid TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJHUTOB.
DNEKTPOIIUTUYECKAST TUCCOLUALUSA. DIEKTPOIIN3.

OnekTpuyeckuid TOK B rasax. CamMoOCTOATENBHBIA M HECAMOCTOSTEIIBHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, OSJIEKTPOHArpeBaTebHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPBI, OJIYIPOBOJIHUKOBBIN 1101, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne cuibl TOKA U HANPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LAJIMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHe
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoii pa3psa ¥ NpOBOJANMOCTb BO31yXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yueHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIEKTPOABMKYILEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenue amextposusa.

MexknpeaMeTHbIe CBA3H

Nzyuenne kypca gusuku 6a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS C
y4€TOM COJEpKAaTEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAY4YHOIO
NO3HAHM: SIBJICHHE, HAy4HbIH (akT, rumnores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHWe CHUCTEMBbl ypaBHEHUH, JuHEHHas (QyHKIMS,
napabona, runep0osia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupoje, auddys3usi, ocMoc,
TEIUIOOOMEH JKUBBIX OPraHU3MOB (BU[bI TEILIONEPENAayYH, TEIJIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.
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Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEH U
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIIOB, JJIEKTPOJUTHYECKAS JHCCOLMALIMS,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOJAIIWIHUKH, HCIOJb30BAHUWE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JPYTHUE), JIBUTATEIb BHYTPEHHETO
Cropanusi, maponasi TypOuHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUH
MOJYYEHUS] COBPEMEHHBIX MATEpHaJIOB, B TOM YKCJIE HaHOMATEpHaJoB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AJIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TATbBAHUKA.

11 KITACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIuU. KapTuHa NMHUNA MarHUTHON
MHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe T1I07I€ TPOBOJHMKA € TOKOM. KapTuHa JMHUN WHIYKUWAH
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO NPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cunia Amnepa, €€ MOIyJib U HalpaBJICHUE.

Cuina Jlopenua, €€ MOTyJib U HalpaBlieHHUE. J[BUKEHUE 3apSyKEHHON YaCTHUIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOMN
MHOYKUAHW. OJIEKTPOABIOKYIAs CWia HWHAYKIUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu @apanes.

BuxpeBoe »iekTpuyeckoe TmoJie. ODNEKTPOABIKYIIAs CUjIa HHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIEHME CaMOMHAYKLUMH. OJEKTPOABIKYILIAs  CHJIA
CaMOMHAYKIIHH.

DHeprvs MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.
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TexHuueckue yCTpoWcTBA M MPAKTHUYECKOE NPUMEHEHHWE: IOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTHULl, MUHIYyKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKUWMYA MarHATHOTO MOJIA.

B3anmoeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBneHuE IIEKTPOMAarHUTHOW HHYKLHUU.

[IpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

M3yueHne MarHuTHOTO I0JIS1 KaTyIIKH C TOKOM.

HccnenoBanue NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKUUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KO1€OAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoyieOaHUN.
[IpyXrHHBIN MasTHUK. MaremMaTH4eCKUil MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJeOaHUS B
UJeaJbHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUS
OHEPTUU B UJICATHHOM KO0JIeOATEThbHOM KOHTYPE.

[IpencraBienue o 3aTyXarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMSI.

[lepemennbiii  TOK. CHUHYCOMIAIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE AIEKTPUUECKOM
DHEPIruM. DKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE AEKTpodHEprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.
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TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: DIICKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOAaTeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTE€MaTUYECKUI MASITHUK).

Halmronenne 3atyxaromux KojeOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH M KOHAEHCATOPA.

Mopens THHUYN DIEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJA MalbIX KOJIEOaHUM Irpy3a Ha HUTH OT
JUIMHBI HUTH U MaccChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAHUNHbBLE 60IHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHUsT W JUIMHA BOJIHBL. llomepeuHble M TPOJOJIBHBIE  BOJIHBI.
HNuTtepdepenius u uPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. Bricotra ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3IYYEHHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuenTtanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakmus,
uHTepdpepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3neKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCB3H U TeNeBUAEHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuueckue yCTpOHCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neun.

Llemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

Habnronenue orpaxeHus: ¥ NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.
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Habmonenue narepdepeHnnu u nudpakind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGmrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJEOAHUIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. ToUeUHBI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IUIOCKOM 3€pKaje.

[TpenomiieHue cBeTa. 3aKOHBI IIPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

CobOuparonie u pacceuBaromve JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHUE W ONTHYECKas cujla TOHKOM JuH3bL [locTpoenue uzoOpakeHuil B
coOuparolux U paccerBarolux JuH3ax. @opmysia TOHKOW JIMH3BI. YBeJIUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurtepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBus HaOMIOJEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEpEpEHLHOHHON
KApTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HAOIIOICHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PAKIIMOHHYIO PEMIETKY.

ITonmsapu3zanus csera.

TexHuueckue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITUKA, AUPPAKIIMOHHAS PEIIETKA, OSIPOUI.

Jlemoncmpayuu

[IpssMonuHEeHOE pacIpOCTpaHEHUE, OTPAKEHUE U IIPEJIOMJICHHUE CBETa.
OnTuyeckue mpuodOpkI.

[TomHoe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.

Mopenu Mukpockona, TeJIecKona.

HabGmronenue natepdepeHinu ceera.

Habmronenue nudpakiuu ceera.

Habnronenue nucnepcuu cBera.
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[TomyyeHune cnekTpa ¢ TOMOIIBIO MPU3MBL.

[TonydeHue ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.
HaOGmronenue noyisipuszaliuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonvl
N3mMepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanre CBONCTB M300pakKeHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHunBl  OPUMEHUMOCTH  KJACCHYEeCKOM  MexaHuku.  IlocTyiatel
CHEUATbHOW TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETA B BAKyyM€, IPUHIIMI OTHOCUTEIILHOCTH DWHILTEWHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKpallleHUe
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHS
MIOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun (OTOHA C €r0 YaCTOTOM. DHEPrus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3aKOHBI
dotorpdexra. YpaBuenue OunmTeitHa st hotodddexra. «KpacHas rpanuiiar
dbotorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMTHETO (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO 0 -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3myueHne u norsionmeHue
(GOTOHOB TpU Tepexofe aToMa C OJHOTO YPOBHSI PHEPrMM Ha Apyroi. Buabl
cnekTpoB. CIEeKTp ypOBHEW SHEPTUH aTOMa BOAOPO/IA.
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BousHoBbIE cBOVicTBa yactull. Bosnsl ne bpoiiis. KopycKynsipHO-BOJIHOBOM
JTyaJTn3M.
CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue IMHEHYaThIX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul
Habnrofgenue TMHeHYaToro CeKTpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOeHHUS sAnpa. OTKpwITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paauoakTuBHOrO wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3IydeHHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE NpPOTOHA M HeWTpoHa. HykioHHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oromnsr.
Anbsda-pacnan. ODIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIyyeHue. 3aKOH PaJuoaKTUBHOIO pacraja.
DHeprus CBs3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepext macch sapa.
Snepnsbie peakunu. [lenenue u cuHTe3 saep.
SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W HEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTonbl HaOIOIEHNS U PETUCTPALIUN AI€MEHTAPHbBIX YaCTHLL.
dyHaamMeHTalbHbIe B3auMOJIeHCTBUS. EAMHCTBO (hr3nuecKoi KapTHHBI MUpa.
TexHuueckue yCTpoMCTBA U IPAKTUYECKOE NPUMEHEHUE: JO3UMETpP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
CUY€TUMK HOHUBUPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, n1abopamopmsie padbomul
HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Paznen 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Orarnbl pa3BUTHsI acTpoHOMUH. [IpuKiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMHH.
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Bun 3Bé3mnoro Heba. Co3Be3nusi, sipKkue 3BE3BI, IUIAHETHI, WX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrtema.

Connue. ConHeuHass akTUBHOCTh. VMctouHuk sHepruum CosHOA U 3BE3.
3BE31bI, UX OCHOBHBIE XAapAaKTEPUCTUKHU. JlMarpamMma «CHEKTpaJIbHBIA Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM IOCIENOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJIENOBATENBHOCTH. BHYTpEHHEE CTpoeHHE
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE31. DTambl )KU3HH 3BE3I.

Muneunsiii [Iyte — nHama I'amaktuka. [lonoxenne m aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApaxX
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3psiBa. PenmukToBOE M3TydeHHUE.

Macmtabnas ctpykrypa Beenennoid. MeTaranakTuka.

Hepewménnbie mpo6iieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HabGnronenus: HeBOOpYKEHHBIM TIJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPUWIOKEHUHN JJI1 ONPENENCHUs MOJOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1isd CEeBEpHOro MOIyIIapus U IPKUE 3BE3/BI.

Hab6mronenus B Teneckon JlyHsl, minanet, Mneunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (OpPMHUPOBAHUM TIPEACTABICHUA O (DHU3NYECKON KapTHHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABICHUM O IPUPOJIE.

MexnpeaMeTHbie CBA3H

Nzyuenne kypca gusuku 6a3oBoro ypoBHsa B 11 kjacce ocyriecTBisieTcs ¢
YYETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, FIKCIIEPUMEHT, MOJICTTMPOBaHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelIeHWE CUCTEMbl YPAaBHEHUM, TPUIOHOMETPUUYECKHUE
(GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
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MIPOU3BOJHBIC D3JIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJAO00US TPEyTOJIHHUKOB,
ompeiesIeHHe UIOMIAAU TIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW IpUpoOjJE, KoyieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paanaluy Ha )KUBbIC OPTraHU3MBL.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJI, KPUCTAIIMYECKAsI CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALINYECKOM PEIIETKU, CHEKTPaJbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
(oTOCHEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3€MIIETPSICEHU M.

Texnonocusa: JNVMHWUW DJEKTpPOIIEpeaay, TEHEpPaTop IEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIIMOHHAs II€Yb, pajap, paauONpPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-neub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU A

OcBoenue yueOHOro mnpenmera «®Pu3nMkay HA YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenmera «Dusmka» T0JKHbL
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YarolUXCid PYKOBOACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUpPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMUA 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKMX TyMaHUCTUUYECKUX U
JIEMOKPATHUUECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIluy;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIIEHUWE K TOCYJIApCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro pu3nuecKko HayKe;
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5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm MnpodhecCHoHANbHONU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYpbI, OCO3HAaHUE TIJI00aJIHLHOTO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeM;

IJIAHUPOBAHHUE U OCYIIECTBJICHUE JIEMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YyCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIbBHOCTH SKOJOTMYECKOM HaNmpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 QU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHHUE IIEHHOCTH HAy4YHOU [EATEIIbHOCTH, TOTOBHOCTH B IMPOILECCE
u3yuyeHus: (U3UKU  OCYILECTBISATH  MPOEKTHYK) U HCCIEI0BATEIbCKYIO
JEATEeIbHOCTh MHANBUIYAJILHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckune aAelcTBUA:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU MACATCIBHOCTH, 3aJ1aBaTh IApAMETPbl M KPUTEPUU HX
JIOCTHKECHMUS,
BBISIBJIATH  3aKOHOMEPHOCTM W MNPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHaIu3a UMEHOITUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBLHOCTH;
KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEAJIbHOIO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3zoBble ucciaenoBarebLCKue AeiicTBHA.
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BJIa/IeTh HAYYHONW TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOJaMU
(du3nuecKoil HayKu;

BJIa/IE€Th HaBbIKaMHU y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 005acTy PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B I03HAHUS;

BJA/JE€Th BUAAMU JIEATEIBHOCTU 110 I[IOJIYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYaLIMSIX, B TOM YHCJIE TIPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3HUKU;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIEC CBSI3M W aKTyalM3UpOBaTh 3ajadvy,
BBIIBUTaTh TUINOTE3y €€ pelIeHHs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEp:)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTb U (HOPMYIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTHh 3HaHUSA 1O (HU3MKe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ unpopmaunmeii:

BJIa/IETh HaBBIKAMH MOJIy4Y€HUs MHPOpMAIUU (PU3UUECKOTO CONEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBIISATh IOWCK, aHaju3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PA3TMIHBIX BHIOB U (popm
MPE/ICTaBIICHHUS;

OLIEHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh  CpeACcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHI B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aI[MOHHBIX
3a7lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECypcoCOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COJEpKaHUS B pa3NUYHbIX (opmarax c
y4€TOM Ha3HAYeHUsI HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUHU, BHIOMPAs ONTUMAIIbHYIO
(opMy NpeAcTaBICHUS U BU3yaIU3allUu.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1eliCTBHA:
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OCYIIECTBISATH OOIICHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH,

pacro3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsrdarb
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY WM METOJIbl COBMECTHBIX IEHCTBHI C y4éToM 0OLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpUHUMATh 1[EeJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTUIKEHMIO: COCTaBJATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHHMHM Y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa W KAXKIOTO YYACTHHKA KOMAaHIbl B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEU C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITHATHBHBIM.

PerynsiTuBHbIe YHMBeEpCcaJbHbIE YueOHbIE HeiCTBUSA
Camoopranusauus:

CaMOCTOSATEIILHO OCYIIECTBIIATH MO3HABATECIBHYIO NEATEILHOCTh B 00JIaCTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSTEIILHO COCTABJISITh IUIAH PEIICHHUS PACUETHBIX M Ka4eCTBEHHBIX
3aJ1a4, TUTaH BBIMTOJTHEHUS MTPAKTUYECKON PabOThI C yUETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHM;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a PCIIICHHUC;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 0O0JaCTH
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEeKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,

OIICHHBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;
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BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX TPOILECCOB, UX pE3yJIbTaTOB U
OCHOBaHMUI;

WCITOJIB30BaTh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIlluH, BEIOOpa BEPHOTO
pEIICHMST;

yMETh OIIEHHWBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEUICHUS MO0 HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrUX TMpH aHalu3e pe3yibTaToB
NEeSATEeTLHOCTH;

MPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrUX TMpPH aHalM3e pe3ybTaToB
NEeSTEeITbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no ¢u3MKe JIsI YPOBHS CpEAHEro oOmero ooOpa3oBaHus Yy OOydaromuxcs
COBEPILICHCTBYETCS HIMOIIMOHATLHBIH UHTEJIEKT, MpeAnoararonmii
c(hOpPMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CTOCOOHOCTh ITOHUMATh CBOE AMOIIMOHATILHOEC
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHOMN Cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IETH H
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHATBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHHH OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M COIIEPSIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

NPEAMETHBIE PE3YJIBTATHI
K koniy oOyuenuss B 10 kJjacce TpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHHUIA:
JEMOHCTPUPOBATh HA MpUMEpax Pojb M MeCcTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJICH;
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YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJIEIICH:
MaTepHuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTcu€Ta, abCOIIOTHO TBEPIOE TEIIO,
UJicaNbHBIA Ta3, MOJIETU CTPOCHUS Ta30B, KUIAKOCTEH W TBEPIBIX TeJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij MPU PelIeHn: (PU3NIECKUX 3a7ad;

pacno3HaBaTh (PU3NYECKHUE SBICHUS (IPOIECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJIPHO-KHUHETUYECKON TEOpUU CTPOCHHS BEUIECTBA U
ANEKTPOJUHAMUKHM:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIKEHUE, CBOOOJHOE TMaJIeHWe TeJ, IBWIXKEHHWE M0 OKPY>XHOCTHU, HHEpIIHS,
B3auMOJIeHcTBUE Tel, Tuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bhEMA TEJl PU HAarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBecHE, WCIapeHUe, KOHACHCAIMs, IJIaBJIEHUE, KPUCTAJUIM3aIus, KUIICHHE,
BJIQYKHOCTh BO3/IyXa, MOBBIIICHHE JABICHUS ra3a Mpy €ro HarpeBaHUM B 3aKPHITOM
COoCyJlie, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUS Ta3a B  HM30IpOIEeccax,
AJIEKTpHU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

ONHMCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3yS (HU3UUICCKUE BEITUUMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHHE, CKOpPOCTh, YCKOpPEHHE, Macca Tella, CHia,
UMITYJIbC TeJla, KUHETUYeCKasi HEepPrusi, MOTCHIIMAIbHAS DHEPIrusi, MEXaHHUecKas
paboTa, MexXaHWYecKas MOIIMHOCTh; TPH ONMHUCAHWW TIPABUJIBHO TPaKTOBATh
(GU3MYECKU CMBICT HMCIOJIB3YEMBIX BEIHYHMH, WX OO0O3HAYCHUS W CIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JTAHHYIO (DU3UYECKYIO BETUYHHY C JIPYTUMU
BEITMYMHAMU;

OMKCHIBATh W3YUYEHHBIC TETUIOBBIE CBOMCTBA TN U TEIJIOBBIC SBJICHHUS,
UCIIONB3Ysl (U3MUeCKue BEJIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KHHETHYECKasT SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpeIHEKBaApaTUIHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSs JHEprusi, pabora rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JBUTATENsl; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMbIX BEIWYUH, WX
00O3HAUEHUsS W CAWHMIIBI, HAXOMUTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO
(U3UYECKYIO BETUYHUHY C IPYTHUMH BEITMUNHAM;

OIMMKCHIBATHh U3YYCHHBIE JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI AJIEKTPUUCCKUI 3apsi,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIsI, TOTEHIIMAN, Pa3HOCTh MOTEHIUAJIOB,;
IpU ONHWCAHWM TIPABWIIBHO TPAKTOBAaTh (PU3WYECKHH CMBICI HCITOJIB3YyEMBIX
BEITMYMH, WX OOO3HAUCHUS] W EIUHHUIIBI; yKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMHU BETUIMHAMU,

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SIBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI U MIPUHIIMIBL: 3aKOH BcemupHoro TsaroteHus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpAHEHUsI MEXaHUYECKOW DSHEPruM, 3aKOH COXpPaHEHUs HMITYJIbCa,
TMPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI DPABHOMPABUS WHEPIHAIBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYJSPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHS BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON PHEPIUM TEIUIOBOTO JABUKEHUS MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOro 3apsia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIOBECHYIO
(GOpMyIIMPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE U YCJIOBUSA (TpaHUIIBL,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIMIBI JCHCTBUS MAalllMH, NTPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU W
IPOLECCOB C HCIOJb30BAaHUEM MPSMBIX M KOCBEHHBIX WM3MEPEHUH, MpPU 3ITOM
dopMynupoBath mpoOieMy/3ajadyy M TUIOTE3Y Y4YEOHOro HKCIEPUMEHTa,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO O0OpYyIOBaHUsSA, IMPOBOJIUTH OMNBIT H
bopMyIHpPOBATH BHIBOIHI,

OCYIIECTBISTH MPSMbIE U KOCBEHHBIE M3MEPEHUS (DU3MUECKUX BEIUYUH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLIEHKHU MOTPEUIHOCTEN NU3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYSCKUMHU  BEIUYUHAMH  C
UCTIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3ysbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEIMYMH B
BUJIE TaOnMIl U rpauKoOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

co0o1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEICHUHM UCCIIEJOBAaHUNA B
paMKax ydeOHOTro »HKCIIEpPUMEHTa, Yy4eOHO-MCCIEIOBATEIbCKOM W IMPOEKTHOU
NEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opyT0BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 33a/lauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (POPMYIIbI,
HEOOXOUMBbIC NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJIy4YE€HHOT0 3HaueHUs (PU3UUECKOI BEIIMUNHBI;

peliaTh KaueCTBEHHBIE 3a/1a4H: BHICTPAUBATh JOTMYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUN C OMOpOM Ha M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTaBJICHUS y4eOHOW M HAYYHO-TIOMYJSPHON MH(pOpPMAIUH, MOJTYyYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOJTYyYaeMyIo HH(pOpMaIuIo;
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MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHil;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HH
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYXalOIIeH cpee;

paboTaTh B TIpyNIE€ C BBIIOJHEHUEM pAa3JIMYHBIX COLMUAIbHBIX pOJEl,
IUTAHUPOBAaTh PabOTy TPyNIbl, PalMOHAIBHO PpAaCHpeNeisITh OO0SI3aHHOCTH U
IUTAHUPOBATh JIEATEIHLHOCTh B HECTAHIAPTHBIX CUTYyalMsIX, aC€KBAaTHO OIEHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PaCCMaTpUBAaeMON IPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh HA MPUMEpPAX POJIb U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJOTHM, B MPAKTUUECKON AEATEIbHOCTU JIOAEH, IEJIOCTHOCTh M E€IUHCTBO
($u3znYeCKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJIEIICH:
TOUCUHBIN TEKTPUUECKUN 3apsijl, Tyd CBETA, TOYCUHBIN UCTOUYHUK CBETA, SACpHAs
MOJieJb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sjipa NpH pPEleHUH (HU3NUECKUX
3ajady;

pacro3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 2JICKTPOAMHAMHUKHN W KBAHTOBOW (PM3WKH: DIIEKTPUUECKasl MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE ICHCTBHs TOKa, B3aWUMOJICHCTBHE
MarHuToB, OJJIGKTPOMAarHUTHas MHIYKUUs, JAEMCTBHME MAarHUTHOTO TIOJis Ha
IPOBOJHUK C TOKOM U JBIXKYIIMHCS 3apsi, 3JEKTPOMAarHUTHBIE KOJeOaHUS U
BOJIHBI, TPSMOJMHEHHOE pACIpPOCTPAaHCHHE CBETa, OTPAKEHUE, MPEIOMIICHHUE,
uHTepdepennysi, audpakuus ¥ TONApH3AIMSA  CBETa, MAHNCIEPCHS  CBETa,
dboTtoanexTpudeckuii 3gdext (hoTodrddhexT), cBeToBOE AaBieHNE, BOSHUKHOBEHUE
JUHEMYaToro CreKTpa aToMa BOAOPOAa, €CTECTBEHHass M MCKYCCTBEHHas
pPazvoaKTUBHOCTD;

OINMMCHIBaTh W3YYCHHBIE CBOMCTBa BellecTBa (DIEKTPUYECKHE, MAarHUTHBIC,
ONTUYECKUE,  DJCKTPUUYECKYI0  TPOBOAMMOCTh  PA3IUYHBIX  Cpel) |
AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YSd (U3NYECKUE BEIUUYHUHBIL:
AIIEKTPUYECKHUI 3apsij, CHiia TOKa, JJIEKTPUUYECKOE HAmpsKEHHE, 3JIEKTPHUUECKOe
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJEKTPOABIIKYIAs cuia, paboTa TOKa,
UHAYKIMS MarHuTHOro mojis, cuia Ammepa, cuna JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, 3HEPIrHsl 3JIEKTPUYECKOTO M MArHUTHOIO IOJIEH, MEPHOJ W 4acToTa
KoieOaHuil B KoJeOaTenTbHOM KOHTYpE, 3apsAl W cuja ToKa B Ipolecce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTUYECKas CUJla JIMH3bI, MPU ONUCAHUM MPABUIBLHO TPAKTOBAaTh (HU3MYECKUUN
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, MX OO0O3HAUYeHHs U EAUHMIIBI, YKa3bIBaTh
bopMyTbI, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEJIMYMHAMU;

ONUCHIBATh HW3YyYECHHBIC KBAHTOBBIC SIBJICHUS M IPOLECCHI, HCIIOIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJI MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, NPU OMUCAHUM TPABUWIBHO TPAKTOBATH (UBUYECKUM CMBICT
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAYCHHS M €IUHMIIBI, YKa3biBaTh (HOPMYIIbI,
CBS3BIBAIONIUE JIAHHYI0 (U3MYECKYI0 BEJIWYUHY C JPYTMMHU BeJTUYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaJIu3UpoBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapasieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—J/IeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJIMHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa g pororddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUsI MAacCOBOI0 4HCHa, moctyiaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHHIlBl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIENATh HAMIPABIICHHE BEKTOPA WHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AmIiepa u cuiibl JlopeHria;

CTPOUTh W OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHU: MpU ITOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh yCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GbopMyIpPOBATH BHIBO/IHI,

OCYILIECTBIISTH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpPATh ONTUMAJIBHBIA CIIOCOO0 M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIENOBATh 3aBUCHMOCTH (M3MYECKUX BEJIMYWH C HCIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEJIMYUH B BUJIEC TAOJIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3ybTaTaM UCCIEI0BAHNUS;
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coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax Y4eOHOTO SKCIEpPHUMEHTa, Y4eOHO-MCCIENA0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPONCTB M JIaOOpaTOPHOTO
000pyIOBAHUS;

pemarb pacyéTHhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCHOJIB3YS (PU3MUECKUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4U
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEIUUYMHBI U (HOPMYIIHI,
HEOOXOJUMbIE NIl €€ pEIIeHUs, NMPOBOJUTH PACUEThl M OLIEHUWBATH PEATbHOCTh
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI,

penaTh KaueCTBEHHbIE 33a4i: BBICTPAUBATh JIOTUYECKU HETPOTHBOPEUUBYIO
LEMOYKY PACCYKICHUN C ONOPOM HA H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS;

UCIIOJIb30BaTh  MpPU  pPEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPEICTABICHUS YYEOHOW M HAy4YHO-TIOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(POpPMaLHIO;

OOBSCHATh NPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBHS MX O€30MacHOrO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPY’KAIOLIErO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUYECKOI0
IOBEACHUS B OKPYKAIOLIEH CpeaE;

paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3UYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATH PadOTy TPYIIbl, PAUUMOHAIBHO pacHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC
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KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbIie
Ne o/ P Kontpoabnbie IIpakTHueckue (mpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUS
bu6mmoreka [IOK
1.1 ) 2
W3HMKa ¥ METOJIbl HAYYHOTO TIO3HAHHUSI httos://m.edsoo.ru/7FALbF72
Hroro no pazgeny 2
Pa3zpen 2. MEXAHUKA
bu6mmorexka [IOK
2.1 K
HHEMATHIA > https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOABI

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

34

Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
4.1 1
EKTPOCTATIRA 0 https://m.edsoo.ru/7f41bf72
4.2 ITocTostHHBIN 371eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41bf72
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11 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne i/m P Konrposbuble IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJANHAMUKA
MarnuTtHoe nojue. IeKTpoMarHuTHast bubnnoreka [JOK
1.1 11 1 3
WHIYKIUSA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHU4eCKHE U AIEKTPOMArHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
MexaHU4eCKHE U JIEKTPOMArHUTHBIE bubnnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onrriia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pa3aen 3. OCHOBBI CHEITMAJIBHOM TEOPUHY OTHOCHUTEJBHOCTH
OCHOBBI crIeIIUaTBHON TEOPUHU bubnmnoreka [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
N bubmuorexa [JOK
4.1 6
IICMEHTEL KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK
4.2 Crpoerue atoma 4 https://m.edso0.ru/7f41c97c
bubmuoreka [JOK
4, A
3 TOMHOE AAPO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Pa3pea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E::f;?;;f;igr(z}; £41097c
Hroro no pazneny 7
Paznen 6 OBOBHIAIOHIEE TIOBTOPEHUE

61 OSoduaouee nostoperne ‘ Mmoo T eATs
Hroro no pazaeny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne arTa nu¢ppoBbIe
Tema ypoka Kontpoabubie IIpakTuuyeckue A op
n/n Bcero u3ydyeHusi odOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
®dusnka — HayKa O IPUPOJE.
1 Hayunbie MeTZ bl no:I:H'fHI/Iﬂ 1 bubamorexa LOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Pousb 1 MecTo ¢uzuku B
5 dbopMHUPOBAHUH COBPEMEHHOMN 1 bubnuorexa [JOK
Hay4HOU KapTHUHBI MUDPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIIOIEN
MexaHnn4eckoe JBHKEHUE.
OTHOCHTEIFHOCTh MEXaHHMYECKOTO bu6mmoreka [IOK
3 1
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMepHOE NpsAMONMHENHOE 1 bubnuoreka [IOK
JIBIDKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBobogHoe masieHue. Y CKopeHue 1 bubnmuorexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.
7 ﬂEHXGHHe Mmare ianLHoﬁ TOYKH 110 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHOocuTeNnbHOCTHU ["anunes. 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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WMuepunanpHbple CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK

9 Cynepno3uiuu cui. Bropoii 3akon
ynep H p . https://m.edsoo.ru/ffOc3be8
HeloToHa 17151 MaTepuanbHON TOYKU
Tperuii 3akoH HeroToHa 114 bubmumorexa [IOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TspKkecTH. [lepBas kocMuueckast bubmmorexa [JOK

P https://m.edsoo0.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddunment tpenus.

13 Cuia Zgn OTI/IBJIeI({bI/I(i:I npu BI/IE(GHI/II/I bubamorexa LOK

P P https://m.edsoo.ru/ff0c3f76
Tena B XKUAKOCTU WJIH raze
[TocTynarenbHOE U BpaliaTelibHOE

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuoteka [JOK
MowmenT cunsl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJIOTO Tea
HNMnynec MaTepuanbHOW TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYCK. bubnuoteka [JOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEprus MaTepuaibHON bubnmnoreka [JOK
Touku. Teopema 06 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU

17 [TorenunanbHas sHeprus. bu6nmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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https://m.edsoo.ru/ff0c41a6
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18

[ToreHuuanbHas SHEPTUS YIPYTO
1e(OPMHUPOBAHHOM MTPY>KUHBI.
[TorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMITH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBs3b paboThI
HEIMOTCHIINAJIBHBIX CHUJI C UBMCHCHUECM
MeXaHH4YeCKOU OHEPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPrUU

https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HMccnenoBanue cBsi3u pabOThI CUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

20

21

22

23

KonTponbHas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHUS B MEXAHUKE»

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOU Teopuu. bpoyHOoBCcKoe
neuxenue. udpoysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

24

TemmoBoe paBHOBecue. TemnepaTypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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u e€ usMepenue. [llkana Temneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemMrepaTypa Kak Mepa

26 CpeHeN KHHETUYECKON IHEPTUHr bubnmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BBIC 3aKOHBI
JlaGopaTopHnas pabota

98 «VccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSHHUS
Pa3peKEHHOTO ra3a»

29 N3onporiecchl B nacaabHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe NpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3meHnenust. KomnuectBo bubnuoteka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa

bu6mmoreka [IOK

31 Bt Teronepesatn https://m.edsoo.ru/ff0c5c36
VYV nenpHas TEMI0EMKOCTh BEUIECTBA.

32 KonunuecTBo Tennotel npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5¢c36
Terutonepenade. AauadbaTHbIN mpoiecc
33 I1epBblil 3aKOH TEPMOJIMHAMUKH U €TI0 bubnnorexka [JOK

IMPUMCHCHHUEC K U30IIpoHeccamM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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HeoOpatumocTs npoiieccoB B

bu6mmoreka [IOK

4 .B i
3 HPHPOZE. BTOPOH SaKOH https://m.eds00.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KII/ TernmoBoit bubmuorexa [JOK
MaIlHHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOrHYeCcKHe MPOOIEMbI
TETUIOIHEPTETHKU
38 Ob6o6maromuit ypok «MouekyisipHas bubnnorexa [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTtponpsHas pabora o Teme
39 «Monexkynsipraast pusuka. OCHOBBI 1 bubmorera [JOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAs U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3AyxXa. HackllieHHbIH bubmmorexa [OK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammyeckue n
42 amopdHbIe Tena. AHU30TPONHS bubnnoreka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ffOc65f0
Kkpuctayibl. COBpeMEHHbIE MaTepPHAITbI
[TnaBiieHne ¥ KPUCTAUTA3AIIHS.
43 Y enbHas TEIUIOTa IUIABICHUS bubmorexa HOK
' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44 Y 0
PABHEHME TEILIOBOTO banatca https://m.edso0.ru/ff0c6820
45 DneKTpu3anus Tei. DNeKTPUICCKUN bubnmuotexa [JOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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3apsia. JBa BUIa IEKTPUYECKIX
3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

https://m.edsoo.ru/ffOc6bcc

bubmuorexa [JOK

46 ITOJTYTIIPOBOJIHUKH. 3aKOH COXPaHCHUS
yHpoBod p https://m.edsoo.ru/ff0c6bcc
AJICKTPUIECKOTO 3apsiia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. TodeuHbIH 3JIeKTPUYCCKUI bubmorexa OK
Y ' P https://m.edsoo.ru/ff0c6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHIMn cynepnosunuu bubnnorexa [JOK
ANEKTPUYECKUX MOJeH. JInann https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpocTaTH4ecKoro
49 rojig. Ilorennuan. PasnocTthb bubmorexa [JOK
’ AL https://m.edso0.ru/ff0c6f00
MOTCHIHAJIOB
[IpOBOIHUKY U TUIJICKTPUKH B
50 3J'IpeKT OCTaTHYSCKOM HOIJ)'IC bubmorexa [JOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 OnekTpoéMkocTh. KoHieHcaTo
P 8 P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTH TIIOCKOTO
52 KOHJIEHCATOpa. DHEPTrHus 3apsHKEHHOTO bubmorexa HOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIUIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMMPOBAJILHOTO

ammapara, CTpyMHOr0 IpHHTEpa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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55

56

57

DNeKTPOCTaTHYECKAs! 3aIIUTA.
3azeMyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHUS €0
cyniectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma jist
ydacTka 1enu

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHUKOB. JlaboparopHas pabota
«/3yueHue cMemaHHOro COeIMHEHUs
PE3UCTOPOB»

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 171 OJIHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe
3aMblkaHue. JlaboparopHas pabora
«3mepenne DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

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

59

PesepBHbIil ypok. KoHTponabpHas
pabora no Teme "OnexkTpoauHamMuka /
Bcepoccuiickas npoBepouHas paboTa

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

60

61

O06o0maromuii ypok
«InexTponuHamuKay / Beepoccuiickas
poBepoyHas paborta

SJ'ICI(TpOHHaH IMPOBOAUMOCTD TBépZ[BIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
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Temreparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKUN TOK B BAaKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITyYKOB
[MomynpoBoAHUKH, HX COOCTBEHHAs U

63 IpUMecHas IpoBoAUMOcTh. CBOMCTBA 1 bubmumorexa [IOK
p—~n-nepexoaa. 11omynpoBoIHUKOBEIE https://m.edsoo.ru/ff0c84ae
npuOOpbI
DJIEKTPUIECKUN TOK B PaCTBOPAxX M
paciuiaBax 3JIEKTPOJIUTOB. bubnmnoreka [JOK

64 1
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DJIEKTPUUYECKHI TOK B Tra3ax.
CaMOCTOSTeTLHBINA bubmuorexa [JOK

65 . 1
HECAMOCTOSTENbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpudeckrue Npudopsl U
YCTPOICTBA U UX NPAKTUYECKOE bubnuoreka [IOK

66 1
npuMeHeHune. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonrtponbHas pabora no reme

67 «Qnekrpocrartuka. [locTosHHBII 1 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

68 PesepBHblit ypok. O000maronuii ypox 1 bubmmoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68 5

[TPO'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
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11 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
[
‘:;n Tema ypoxka Beero Kontposbubie IIpakTnueckue f/llj;:eﬂl/lﬂ :)I;l;)l;l;zizlfenbnme
padoThI padoThbI pecypenr
[TocTossHHBIE MATHUTHI U UX

1 B3auMoJielcTBHE. MarHuTHOE 110JI¢. 1 bubnunoreka LIOK
Bekrop maruutHOM MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON HUHIyKIIUU
MarauTHO€E 10JI€ MPOBOJIHHUKA C

) TokoM. OmbIT DpcTena. 1 bubmmoreka [JOK
B3aumopeiicTBue NnpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas pabora «/3ydcHne 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJSI KaTYIIKU ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.

4 JlabopaTopHas pabota 1 1 bubnnorexa [JOK
«HccrnenoBanue IeMcTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM
JleficTBe MarHUTHOT'O MOJIS Ha

5 JBUKYUIYIOCS 3apsKEHHYIO YacTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGota cuiib https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnexkTpomMarauTHas HHAyKus. [ToTok 1
BEKTOpa MarHUTHOU uHaykuuu. 3/1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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MHIYKIUH. 3aKOH 3JeKTPOMarHuTHOM
naaykuuu Gapanes

JlaGopaTopHas paboTta
«MccnenoBanue siBICHUS
ANEKTPOMArHUTHOM WHIYKIIHH

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE
camouHaykiuu. 9JIC caMOMHAYKIUH.
DHeprusi MarHuTHOT'O TOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpomucTBa U ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
JIEKTPOMArHUThl, JEKTPOIBUIaTEIb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHIL,
MHIYKIIMOHHAs NeYb

10

Oo6o06maromuit ypok «MarautHoe
I10JI€C. 3HeKTpOMaFHI/ITHa$[ UHAYKOUS»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

12

13

KonTponbHas pabota mo Teme
«Mar"uTHoOe ToJI€e.
SHGKTpOMaFHI/ITHaﬂ I/IHI[}IKIII/ISI»

CB0OOIHBIE MEXaHUUYECKUE
kosebanus. ['apmoHndeckue
KojebOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

JlaGopatopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MAcCHI TPy3a»

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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14

Koneb6arenpubiit koHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIC KOJeOaHus B
UeaIbHOM K0JieOaTeTbHOM KOHTYpE.
AHaorust MeXly MEXaHHYEeCKUMHU U
ANEKTPOMArHUTHBIMH KOJIEOaHUSIMU

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcb820

15

16

17

18

19

20

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTUH B UJI€AJTLHOM
KoJIeOaTeJIbHOM KOHTYpE

[IpencraBieHue o 3aTyXaroIux
KosieOaHusX. BeIHy X 1eHHbBIE
MeXaHUYECKHE Koebanus. Pe3onanc.
BI)IHY)KIIGHHI)IG BHGKTpOMaFHI/ITHLIe
KosaeOanus

[lepemennsbiii Tok. CUHYCOMAABHBIN
MepeMeHHbII TOK. MOITHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoactso,
nepeaaya v norpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMEeHHOro TOKa,
JIMHUU JJIEKTpoIepesayd
DKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJCTBE IIEKTPOIHEPIUHU.
KynsTypa ucnonb3oBanus

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

but6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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AEKTPOIHEPTHH B MOBCEAHEBHOU
HKUZHU

MexaHuuyeckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21 pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bubmmoreka [JOK
3ByKka. Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHuTHBIC BOJHBI, HX
23 cBolicTBa U ckopocTh. [1kana bubmmorexa [JOK
https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBusieHus. Pazsurue cpeacTs
cBA3u. Paguonokanus
o5 KonTponbnas pabota «Konebanus u 1 bubmmorexa [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
ToueyHblii HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 otpaxkeHus ceerta. [loctpoeHue bubmorexa LOK
. https://m.edsoo.ru/ff0cd4e0
1300pakeHH B TIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenenbHbrit bubmuorexa [JOK
YI0JI IIOJIHOI'O BHYTPEHHET O https://m.edsoo.ru/ffOcd7f6
OTpaKEHHUSI
29 JlaGopatopnas pabora «M3mepenue bubmuoteka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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IIOKa3aTeyid IMPECJIOMIICHUA CTEKIIA»

Jlunssl. [TocTpoenue n3obpaxeHuil B

https://m.edsoo.ru/ffOcd67a

bubnunoreka LIOK

30 nuH3e. Dopmysia TOHKOH JIMH3BI.
pMY https://m.edsoo.ru/ffOcddle
VYBenu4yeHue JTuH3bI
Jlaboparopnas pabota
31 «HMccnenoBanue CBOWMCTB
N300paKEHUI B JIMH33X»
Hucnepcus cBeta. CIIOKHBIN COCTaB
32 6enoro ceera. Ler. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nutepdepennus cpera. udpakius bubnnoreka [JOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TorepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpuOOpPHI U yCTPOIICTBa U
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [locTymarsl bubnnorexa [JOK
CIIELIMAIbHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHH U COKpaIleHUE bubnnorexa [IOK
p p https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJIbC PETSITHBUCTCKOM
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U Bubmmorexa [IOK
' p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPIHsl MOKOS
39 KonTponbHas padota «OnTuka. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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OCHOBBI crielMaIbHON TEOPUHU
OTHOCHUTEJIHLHOCTH

®otonsl. Dopmyina Ilnanka. Dueprust

https://m.edsoo.ru/ffOcf6f0

bubnunoreka LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCIIEI0BAHUE Eu6 [IOK
nOIMOoTEKA
41 .0 A.T.
porosdpexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHUE
42 SﬁHmTegI)Ha H(if)lq)(bOTOB(l)(;@)eKTa bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» portorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMHUYECKOE NEHCTBUE bubmorexa LIOK
sleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
Texnuyeckue ycTpoiicTBa u
MPAKTHYECKOE TPUMEHCHHUE:
44
¢dboTorIeMEHT, POTOAATUHK,
CONHeYHas OaTapesi, CBETOUO]T
45 Pemenue 3agad mo reme « 3I€MEHTBI bubmmoteka IIOK
KBAHTOBOM ONTUKM)» https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopaa o paccesHuio o-4actu bubmmorexa [JOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bubnunorexa LIOK
47 IT b
OCTYIIATRI bopa https://m.edsoo.ru/ff0d0afa
Wznydenne u noriomieHne (pOTOHOB
48 I H};e exojie aTOM;H co H(()bro OBHSI bubmorexa [JOK
P pexol . g yp https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Opyroi. Bujpl criekTpoB
49 BoanoBrie cBolicTBa yacTull. BoHbBI bu6nunorexa LIOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTKpBITI/Ie PaAnO0aKTHBHOCTHU. OMBITEI

Pesepdopna no onpesnenenuto cocraBa

PaaOaKTUBHOI'O U3TTYYCHUSA

CgaoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BnusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

https://m.edsoo.ru/ff0d0ca8

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inyyeHue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162
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DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipobrnemsbl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAECPHON
SHEPreTUKHU

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpPOHA. MeTo 16l HAOTIOICHUS U
pErucTpalyu 3JIEMEHTAPHBIX YACTHII.
Kpyrusiii cton «®yHnaMeHTaabHbIe
B3auMoaercTBug. ENMHCTBO
(bu3MUeCcKOi KapTUHBI MUPa

OTansl Pa3sBUTHUA aCTPOHOMHHU.

[IpuknanHoe 1 MEPOBO33PEHUYECKOE
3HaueHue acTpoHoMuu. Bun

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38
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3B&3HOTO Heba. Co3Be3aus, IpKue
3BE3 MBI, INIAHETHI, UX BUANMOC
nBrokenne. ConHeyHas cucreMa

Counune. ConHeuHass akTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

57

58

3BE3bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TNIABHOM
nocleoBaTeIbHOCTU. BHYyTpeHHee
cTpoenue 3BE311. COBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBoonru CoJHIIa U 3BE3]

Mnineunsiii [1yTe — Hama ['anaktuka.
ITonoxxenne n nBuxenne CosHLa B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B IPAX TaJaKTHK

59

Bcenennas. Pa3z0oeranue rajJakTuK.
Teopus bosbioro B3peiBa.
PennkroBoe uznyuenue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «D1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax IesaTeIbHOCTH
YyeJloBeKa

O60o6maromuii ypok. Pois u Mmecto
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64

65

(GU3MKN ¥ ACTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O6o0maromuii ypok. Poib
(buzuveckoit Teopun B HOPMUPOBAHUH
MpEeACTABICHUH 0 (PU3NIECKOM
KapTUHE MHpa

O6o06maromuii ypok. Mecro
(hU3UYECKOI KapTUHBI MHPa B 00IIEM
psIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUIA O IPUPOIC

66

PesepBHbIil ypok. MaruutHoe noiie.
ONEeKTpOMarHuTHas UHAYKIHS

67

68

PesepBubiil ypok. Ontuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCHUTEIIHOCTH

Pezepuslil ypok. KBanroBas ¢usnka.
DneMeHTHl aCTPOHOMUU U
acTpopU3NKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1784
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero 001ero odpasoBanusi

10.1

10.2

JleMoHCTpHUpOBaTh Ha MpUMEpax pojdb W MecTo (U3UKH B
(GhopMHUPOBaHHH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHU
COBPEMEHHOMN TEXHUKH M TEXHOJIOTHUH, B MPAKTUUYECKON AEATEILHOCTU
nroaen

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YyUYEHHBIX (PU3UUYECKUX MOJIEINICH:
MarepuaibHas TOYKa, WHEPIUANbHAs CHCTEMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DSJIEKTPUUYECKHI 3apsii — MpPU PELICHUU

(1)I/I3I/I‘IGCKI/IX 3aJga4

10.3

PacnoznaBate usnyeckue siBiaeHHUs (Ipolecchl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KUHETUYECKON Teopuu
CTPOCHHSI BEIIECTBA W  DIIEKTPOJWHAMHUKH: paBHOMEpHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE ABIKEHHE, CBOOOJTHOE TaJeHue
TN, JBUXEHHE M0 OKPY)KHOCTH, WHEpIHs, B3aUMOJEHCTBUE TeIl;
muddy3usi, OpOYHOBCKOE JBH)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX TeJ, M3MEHEHHe o0bEéMa Tel TMpU  HAarpeBaHUU
(oxmakieHnu), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHICHCAIUS,
MJaBJICHUE, KPUCTAJUIM3allUs, KWUIIEHWE, BJIAXHOCTh BO3yXa,
MOBBIIICHNUE JABJICHUS Ta3a MPU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXJIy I1apaMeTpaMH COCTOSHUS Ta3a B H30MPOIeccax;

OJICKTPpU3aluA TCI, BSaI/IMOJIGI\/’ICTBI/Ie 3apgaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCIONb3ys (PU3UUECKHe
BEJIMYUHBL: KOOPJIHWHATA, IyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CHJIa, UMIYJbC Tejla, KHUHETHYECKAss DHEPIHUs,
MOTEHIIMATbHAS DHEPrHs, MeXaHWudeckas paboTa, MeXaHUYecKas
MOIIIHOCTb; TP OMUCAHUH NMPABUILHO TPAKTOBATh (DYU3HMUECKUN CMBICI
WCIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHUS W EIAWHHIIBI, HAXOIWThH
(hOopMyIIBI, CBSI3BIBAIONINE TAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BCJIIMYNHaAMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEIJIOBLIC
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SBJIGHUS, UCHOJb3ys (U3MYECKUE BEIMYMHBL: JIaBJIeHHE Ta3a,
TEMIIEPATypa, CpedHsAs KUHETUYeCKas DHEPrus XaoTHYECKOIO
JIBW)KCHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHas CKOPOCTb MOJEKYII,
KOJMYECTBO  TEIUIOTHI, BHYTpPEHHSs dHeprus, pabora Ta3a,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOIO JBUIaTeNsl; IpU
OIIMCaHUH IIPaBUJILHO TPaKTOBATh ¢buznueckuit CMBICH
WCHOJIb3YEMBIX BEIMYHMH, MX OO0O3HAUYEHUS M EIAMHUIBI, HaXOAWUTh
(bopMyJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMHU

BCIIMYHMHaAM

10.6

10.7

OnuceiBaTh M3yuYEHHBIE JJEKTPUUECKHE CBOWCTBAa BEILIECTBA U
ANEKTPUYECKUE  SIBICHUs  (MPOLIECChI), HCMONb3ys  (pusmueckue
BEJINYUHBI: 3JEKTPUYECKUN  3apsn, ANEKTPUYECKOE  MOJeE,
HanpspKEHHOCTh  ITOJIA, IOTEHIMAJl, Pa3HOCTb IOTEHLMAJIOB; IIpU
ONMCAaHWUU NPABUIBLHO TPAKTOBAaTh (PU3NYECKUI CMBICI HUCIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAUEHHUS W EIUHUIBL, YKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyl0 BEIUYMHY C JAPYTUMHU

BEiIn4YnHaMun

aHAIM3UPOBaTh (U3NYECKUE TPOLECChl U  SBJICHUS, HCIOJb3YS
(u3nyecKkre 3aKOHbI ¥ MIPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u |1l 3akonsl HbhroTOHA, 3aKOH COXpaHEHHUs] MEXaHWYECKOW SHEpIuH,
3aKOH COXpaHEHMsI UMITyJIbCA, IIPUHLUI CYNEPIO3ULIMNA CUJI, TPUHLIUII
paBHONpaBUsS HMHEPLUUATBHBIX CHUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHHUS BEILIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeIHEN KWHETHMUYECKON DSHEpPruu TEIUIOBOTO IBMXKEHHS MOJIEKYHI C
aOCOJIIOTHOW TeMIlepaTypoi, MepBbI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXpaHEHMs IEKTPUUYECKOro 3apsaa, 3akoH KynoHa; npu 3ToM
pa3nuyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKOoe

BBIPAKCHUC U YCIIOBUA (PpaHI/II_[BI, O6J'IaCTI/I) MMPUMCHUMOCTHU

10.8

10.9

OOBACHATH OCHOBHBIC TPHHIIUIBI JCUCTBUS MAIlWH, MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3iuuaTh yCIOBUS UX 0€30MacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KU3HU

BBITIONHATE SKCIIEPUMEHTHI TIO HCCIIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C UCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPH
aToM (opmynupoBaTh MpobieMy (3amady) W THUIOTE3Y YYEOHOTO
IKCIIEPUMEHTa,  cOOMpaTh  YCTAaHOBKY W3  MPEMIOKEHHOTO

000pyI0BaHUSs, MPOBOAUTH OMBIT U (POPMYINPOBATH BHIBOIBI

10.10

OCYH.[CCTBHHTL npsaMbIC W KOCBCHHBIC H3MCPCHUMA (1)I/I3I/I‘-IGCKI/IX

BEJIMYHUH; MPH 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO0 HM3MEpPEeHHUS U
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HCIIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKU HOFpCHIHOCTCfI H3MepeHHI>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NYCCKUMHU BEIMYMHAMH C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPECHHU; TpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh PE3yJIbTaThl IOJIYYCHHOH 3aBUCHMOCTHU
(u3MYECKUX BEITUYHMH B BUJC TAOIUIl M rpauKOB, AETIaTh BHIBOABI 11O

pe3ysibTaTaM UCCIIEA0BAHUS

10.12

10.13

10.14

Cobnromate mpaBwia  0€30MaCHOTO  TpyJda TpPU  IPOBEICHHH
UCCIEIOBaHMH B paMKaXx yd4eOHOro OKCIEpHMEHTa, Y4eOHO-
UCCIIEIOBATENILCKOM M TPOEKTHOHM AEATENBHOCTH C HCIIOJIb30BAaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOT0 000PY10BaHUS

Pemarp pacuérHbie 3aaul ¢ SBHO 3aJaHHOU (DPU3MUECKON MOJEINbIO,
WCTIONIB3YsT (PU3WYECKUE 3aKOHBI WM TIPUHIUIBI, HA OCHOBE aHaIM3a
yCJIOBHSI  3aJaud  BbIOMpATh  (DU3UYECKYIO MOJENb, BBIICTATH
¢dbu3nueckrue BeNMUYUHBI U (OPMYIIbI, HEOOXOIUMBIE ISl €€ pEIICHUs,
MIPOBOAMUTH PAcu€Thl U OLEHUBATh PEANbHOCTh MOJIYYEHHOTO 3HAUCHHS

(hU3HUECKON BETUIMHBI

Pemars Ka4eCTBEHHBIE 3a/1a4H: BBICTPAaNBaTh JIOTUYECKH
HEMPOTUBOPEUHUBYIO LIETIOYKY PACCYXACHUWA C OMOPOW HA M3YyYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/IIICCKI/IG SABJICHUS

10.15

Hcnonp3oBaTh mpu  pelieHuH y4eOHBIX 3aJad  COBpPEMEHHbBIE
MH(POPMAIIMOHHbIE TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPHUPOBaHUS,
UHTEpOpETallMd M MpeACTaBiIeHHUs Yy4yeOHOM M Hay4yHO-NOIMYJISIPHOMN
nH(pOpMalLIUY, MOJYYEHHON U3 pPa3IUYHbIX HCTOYHHUKOB; KPUTHUYECKU

aHAJIM3UPOBATH MOTyYaeMylo HH(OPMALIHIO

10.16

[IpuBonuTh mpHUMeEpHl BKJIala POCCUHUCKUX U 3apyOekHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPY’KAIOLIErO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hit

10.17

Hcnonb3oBaTh TeOpeTHYECKHE 3HAHUSA MO (PU3MKE B IMOBCEAHEBHOM
KHU3HH 17151 o0ecriedeHns: 6e301MacHOCTH pu 00palleHuu ¢ nprudopamu
U TEXHUYECKUMH YCTPOWCTBAMH, JJISI COXPAHEHUS 370POBbS U

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIIECH cpesie

10.18

Paboratp B rpyrime ¢ BBIMOJHEHUEM Pa3JIMYHBIX COIMATBHBIX POJIEH,
[JIaHUpOBaTh  paboOTy  TpPYyMIbl, pPAalMOHAIBHO  pacHpenessiTh
00SI3aHHOCTH ¥ IIJIAHUPOBATh JEATEIHHOCTh B HECTAHAAPTHBIX
CUTYyalHUsIX, aJIeKBaTHO OILICHUBATh BKJAJ KaXXJOr0 U3 YYaCTHUKOB

TPYIIIbI B pelIeHne paccMaTpuBaeMoi mpoodieMbl




11 KIIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

111
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IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus

JleMOHCTpUpOBaT, Ha TpPUMEpaxX poJib W MecTo (UMK B
(GhopMUPOBaHUH COBPEMEHHOW HAYyYHOW KapTHHBI MHPA, B Pa3BUTHUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B IMPAKTUYECKOU NESATEIbHOCTH

J'IIOI[@fI, OCIO0CTHOCTh U €IUHCTBO (I)HSHQCCKOIZ KapTUHBI MHpa

11.2

11.3

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHS M3YYCHHBIX (U3NYECKUX MOIECTICH:
TOYEUYHBIN IEKTPUYECKUN 3apsAl, sIepHas MOACIb aTOMa, HyKJIIOHHAs

MOJCJIb aTOMHOTI'O sAJipa IIpu pCIICHUU (I)I/ISI/I‘ICCKI/IX 3aJga4

PacnioznaBate (usnueckue siBiaeHUS (IpoLECcChl) M OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJWHAMUKA W  KBAaHTOBOW  (pH3HKH:
ANEKTPUYECKasi TMPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JICUCTBUS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
JNEKTPOMArHUTHAS WHAYKIMS, JEHCTBHE MAarHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM W JABWKYIIMHCS 3apsl, 3JICKTPOMArHUTHBIE
KoJeOaHUs W BOJIHBI, TNPSIMOJIMHEHHOE pAcIpOCTpaHEHHUE CBETa,
OTpakeHHe,  TMpelomiieHue, uHTepdepeHnus, audpakiuus U
MoJIApU3allvsl CBEeTa, AMCIEPCHS cBeTa, (OTOANEKTpUUecKuil sddext
(boTtoapdexrt), cBeToBOE MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, E€CTECTBEHHass W  HCKyCCTBEHHAs

PaauOaKTUBHOCTD

11.4

OnuceiBaTh  W3yYECHHBIE CBOWCTBA  BEMIECTBA  (DIEKTPUUYECKHUE,
MarHuTHbBIE, ONITUYECKUE, IEKTPUUECKYIO NMPOBOJUMOCTh Pa3IMYHBIX
Cpea) M DJIGKTPOMArHWTHBIE SIBIEHHUS (IPOLIECCHI), HCHOJIB3YS
¢dusznveckne  BEIMYMHBL:  DIIEKTPUYECKWH  3apsia, CWiIa  TOKa,
ANIEKTPUYECKOE  HANpPSHKEHHWE,  AJIEKTPHUECKOE  CONPOTHBIICHHE,
pasHocTh moteHuuanoB, J/IC, pabora Toka, MHIYKIMS MarHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTUBHOCTh KaTyIIKH,
SHEPrHs AJIEKTPUUYECKOTO W MArHUTHOTO TOJEH, MEepHoJl M YacToTa
KosiebaHuil B KosebaTeIbHOM KOHTYpE, 3apsiji M CHJIa TOKa B IpoLecce
rapMOHHYECKHUX AJIGKTPOMArHUTHBIX  KOJIEOaHMIA, ¢dokycHoe
paccTosiHUE M ONTHYECKas CUja JIMH3bI, IPU ONUCAaHUM IPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUII CMBICT MCIOJB3YEMbIX BEIMYUH, HX
0003HAYCHUsT W EIUHMIbI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOLIHE

TaHHYIO (PU3HUYECKYIO BETHUUHY C IPYTHMHU BeTUYNHAMHU
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115

OnwuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLECCChI, UCIIOJIb3Y
(1)I/I?>I/ILICCKI/I€ BCIUMYHUHEBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YaCTOTa CBCTA, SHCPIrUusd W HMITYJIBC q)OTOHa, nepunon
nmojaypaciaaa, OSHEpruss CBA3M AaATOMHBIX SAACP;, MHOpH OIMUCAHUU
IpaBUJIBHO TPAKTOBATbH (1)I/I3I/ILI€CKI/H>'I CMBICJI UCIIOJIB3YEMBIX BCIIMYHH,
uX 0003HAUYEeHHUA U CAUWHUIIBI, YKa3bIBaTb q)OpMYJ'II)I, CBA3BIBAOIIUE
JaHHYIO (1)I/ISI/II-I€CKYIO BCIIMYUHY C APYTMMHU BCIIMYMHAMM, BBIYUCIIATDH

3Ha4YeHHE (PU3NYECKON BETUUHHBI

11.6

11.7

11.8

11.9

11.10

AnanmusupoBaTh (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOJIb3YS
¢usznvyeckne 3aKOHBI M OpUHOUNBL:  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO Y IAPAJUIENIBHOIO COEAVHEHHS ITPOBOAHMKOB,
3akoH Jxoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKLIHH, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
¢doroadexra, 3aKOH COXpaHEHHUS DSHEPIHH, 3aKOH COXPAHEHUs
UMIIyJIbCa, 3aKOH COXPAaHEHMS DSJIEKTPUYECKOIO 3apsja, 3aKOoH
COXpaHEHUs  MAaccoBOrO0  4YMCia, mocTyinarel  bopa,  3akoH
PagMOAaKTUBHOIO pacnajga; IMpH JTOM  Ppa3jIM¥aTh  CIOBECHYIO
(OpMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS

(rpaHu1IBI, 06J1ACTH) TPUMEHUMOCTH

OHpe,[[eJ'IHTB HaIlpaBJICHUEC BCKTOPAa HWHAYKIIMU MAIrHUTHOI'O TIIOJIA

MIPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIopeHiia

CTpOI/ITL n  OIHMUCBIBATH I/I306pa)KeHI/Ie, co3agaBacMoOC  INJIIOCKHM

3€pKaJioM, TOHKOW JIMH301

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIISTIOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOIIECCOB C MCITOJIb30BAHMEM TIPSIMBIX U KOCBEHHBIX U3MEPCHHIA;, TIPH
3ToM (QopMyIupoBaTh MpodieMy (3adady) M TUNOTE3Y Y4eOHOTO
DKCIIEPUMEHTa,  coOMpaTh  YCTAHOBKY M3  MPEIJIOKEHHOTO
000pyI0BaHUs, IPOBOJIUTH OIBIT B (POPMYITHUPOBATH BHIBOIBI

OcyinecTBiATh TMpsIMbIE W KOCBEHHBIE M3MEPEeHUS (PU3MUECKHX
BEJIMYHH, TP STOM BBIOMPATH ONTHMAIBHBIA CIIOCO0 W3MEpPEHUS H

HUCIIOJIB30BaTh N3BECCTHBIC METOAbI OLICHKH HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEITUYMH C HMCIOJIb30BAHUEM
NpsAMBIX ~ M3MEPEHUH; TMpPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(GuKCcHpOBaTh PE3yJbTAThl TOJTYYCHHOH 3aBUCUMOCTH (PHU3UUECKHX
BEJIMYMH B BUJIE TaOJIULl U TpadUKOB, JIe1aTh BBIBObI IO pe3ybTaTaM

ucciaca10oBaHUs
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11.12

CoOmromate TpaBwiia  0€30MaCHOTO Tpylda TMPH IPOBEIACHUH
HCCIICIOBAaHUN B paMKax Y4eOHOro OKCIEepUMEHTa, Yy4eOHO-
HCCIIEN0BATENbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

M3MEPUTENbHBIX YCTPOICTB U 1a0OpaTOPHOTO 000pYyIOBAaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbBIO,
HCIIOJIb3YS (1)I/I3I/I‘-IeCKI/IC 3aKOHbI WM MNPUHOUIIBI; HAa OCHOBC aHajin3a
YyCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢bu3nyeckue BEIUUUHBI U (HOPMYIIbl, HEOOXOIUMBIE Ui €€ pellieHus,
IIpOBOAWTD paCLIéTI)I M OLCHUBATH PCAJIBHOCTD IOJYUYCHHOTI'O 3HAYCHUSA

(hU3HUYECKON BETUMIMHBI

11.14

11.15

Pemrats Ka4C€CTBCHHBIC 3aJa4du: BBICTpanBaTh JIOTUYCCKH
HCTIPOTUBOPCUUBYIO LCIOYKY paCCYDKI[eHI/Iﬁ C OHOpOﬁ Ha M3YUCHHBIC

3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

Hcnonp3oBaTe MHpU  pelleHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
UH(POPMALIMOHHbIE TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPHUPOBaHUS,
UHTEpIpEeTalMi W NPEICTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
nH(pOpMalLIUY, MOJYYEHHON U3 pPa3IUYHbIX MCTOYHHUKOB; KPUTHUECKU

AHAJIIU3UPOBATDH ITOJTy4YaCMYHO HH(bOpMaI_II/IIO

11.16

11.17

OOBSACHATh MPUHIUIBI ACUCTBUSI MalIWH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3nyaTh YCIOBUS HX O€30MAaCHOTO HCIOJIb30BAHUS B

MOBCETHEBHOM KU3HU

[IpuBoAMTH TpHUMEpPBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIEr0

MHpa, B pa3sBUTUC TCXHUKH U TEXHOJOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
KU3HH 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 3KOJIOTUYCCKOT'O IMTOBCACHHU B Opr)KaIOIJ_Ieﬁ cpenc

PaGotarh B rpymnie ¢ BBINOJHEHHWEM PA3IUYHBIX COIMATIBHBIX POJEH,
IJJAaHUPOBaTh ~ pabOTy  TPYMIBI,  PAlMOHAIBLHO  PACHpPEIENSITh
00s3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyalusAX, AaJE€KBAaTHO OLICHUBATh BKJIAJ KaXIOr0 U3 YYaCTHUKOB

TPYIIIBI B PELICHUE paccMaTpUBAEMOil TPOOIEeMBbI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Koxa
pasaena

Koa nposepsiemoro
3JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

®usuka — Hayka o Ipupoae. Hayunsle

METO/Ibl TIO3HAHUS OKpY>Karoiiero mupa. Poib

OKCIICPUMCHTA nu TCOPUU B mponecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3uKke

1.2

MopenupoBanue (U3MUECKUX SBICHUU W

npoiieccoB. Hayunbie rumnoressl. Ousnyeckue
3aKOHBI M TCOPHH. [ paHUIBI MPUMEHUMOCTH
(buznuecKkux

3aKOHOB. [IpuHmn

cooTBercTBUs. Poiab u Mecto ¢usuku B

(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4YHOU

KapTHHBI MHpa, B IPaKTUYECKON

eI TEIbHOCTH JTI0AeH

MEXAHHUKA

###HPari#KITHEMATHUKA

2.11

Mexaanu4deckoe JABHKCHUC. OTHOCUTENLHOCTh
MEXaHUYCCKOI'O ABUXKCHUA. Cucrema orcuéra.

Tpaexropus

2.1.2
2.1

[lepemenienue, ckOpocTh (CpeaHsisi CKOPOCTb,

MIHOBCHHAasA CKOpOCTL) )51 YCKOPCHUC

MaTepUalbHOM TOYKHM, UX NIPOEKIMU Ha OCH
Cnoxenue

CHUCTCMBI KOOpAuHAT.

MIEpEMENICHUH U CII0KEHNE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE

MPSMOJIMHENHOE JBIKECHUE. I'paduku

3aBHCHMOCTH KOOpJAuHAT, CKOpPOCTH,

YCKOpEHHUS, IyTH u MEPEMEILICHUS

MaTepUaIbHOU TOUKHU OT BpEMEHU
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2.14

CBoOopgHoe majienue. Y CKopeHue CBOOOTHOTO

najgcHus

2.15

KpuBonnHeliHoe nBUxeHHE. PaBHOMepHOE
JIBUKCHME  MaTepUaJbHOM  TOYKM  IIO
OKPY’KHOCTU. YTIJIOBasi CKOpPOCTb, JIMHEHHas
CKOpPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEeMHUTEIIFHOE YCKOPEHHE

2.16

Texuuueckue YCTPOWCTBA: CIIUJIOMETD,
JBUKCHUE CHapsAOB, LENHbIE U PEMEHHBIE

nepenadn

2.1.7

[IpakTueckue paboTHI. N3mepenue
MTHOBEHHOMN CKOPOCTH. UccnenoBanue
COOTHOIUEHUS MEXIY IMyTSIMH, POUIEHHBIMU
TEJIOM  3a  TOCIENOBAaTEIbHBIE  pPABHBIC
IIPOMEKYTKH BPEMEHHM TP PABHOYCKOPEHHOM
JBIKEHUHM C HAYaJbHOM CKOPOCTBIO, PABHOU
Hy10. 3ydueHue NBUKEHHS IIApUKa B BSI3KOM
KUAKOCTU.  M3ydyeHuwe  OBMKEHUA — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

2.2.1

2.2.2

#iHPari#H## IMHAMUKA
ITpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHeprumanbHbIe
CUCTEMBI OTCYETA

Macca tena. Cuna. IIpuHnun cynepnosunuu

CHUJI

2.2.3

2.24

Bropoit 3akoH HproTOoHa 11 MarepuanbHOU
TOYKM B HWHEPLMUAIBHOW CHUCTEME OTCUYETA
(UCO). Tperuii 3akon HeloToHa mIa

MaTCpHUaJIbHBIX TOUCK

3akoH BCCMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

ITepBas kocmuyeckasi ckopocThb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus

CKOJIB)XCHHUA n cHhJia TPCHUMA ITOKOS.
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Koaddunuent tpenus. Cuna conpoTUBICHUS

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

2.2.8

2.2.9

[TocTynarenbHOe U BpalaTeIbHOE JIBHXKCHHE
a0COJIIOTHO TBEPOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIPHO OCH BpAaIlCHHUS.

[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

TexHuueckue YCTPOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktrueckue paboThl. 3yueHue nBUKEHUS
Opycka 10 HaKJIOHHOM IUJIOCKOCTH TMOJ
JEHCTBUEM HECKOJIbKMX cwil. lccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B JeOpMHPYEMO TPYKHHE W PE3UHOBOM
oOpa3iie, OT BeIMYMHBI HUX JAedopmanuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

T€J1a, UMCIOIIECTO OChb BpallICHUSA

#H#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynec MaTepHambHOM TOYKH, CHCTEMBI

2.3.1 MaTepuaibHbIX TOo4YeK. MMmynbc cuiasl u
M3MEHEHHE UMITYJIbCca Tela
232 3akoH coxpaneHus umnyisca B HCO.
o PeakTuBHOE ABHXKEHHE
2.3.3 Pabota cuibl
2.34 MOIIHOCTE CHIBI
235 Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
o Teopema 0 KUHETHYECKON SHEPTUN
[MorenumaneHast oHeprus. [loTeHumanpHas
236 SHEPrHs YIpyTO nepopMupoBaHHON
o npyxunbl. [loreHnmanbHas »Heprus Tena
BOJIM3M OBEPXHOCTH 3eMIIn
[loreHnuanpHble ¥ HENOTEHIMAIBHBIE CHUJIBI.
2.3.7 CBs3b  pabOTHl HEMOTEHUHUAIBHBIX CHII C

U3MCHECHUCM MEXaHUYEeCKOM SHEpPIrun
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CHCTEMBI TECII. 3akoH COXpaHCHUA

MEXaHUYECKON IHEPrun

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHudeckue yCTpONCTBA: IBUIKEHUE PaKeT,

BOJIOMET, KOIIep, MPY>KUHHBIA MTUCTOJIET

[Ipaktrueckue pabotTel. HM3ydeHue cCBs3H
CKOpPOCTEM Tel TMpu HEYNpyrom  yJape.
UccnenoBanme cBsa3u  pabOThl  CHIIBI €

H3MCHCHHEM MEXaHHMYSCKOM OHCPIuu TCjia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

311

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BbpoyHoBckoe
neuxenne. [luddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOICTB

BEIIIECTBA HA OCHOBE ATHX MOJICNICH

3.13

3.1.4

Macca wMonekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama temneparyp Lenscus

3.15

3.16

3.1.7

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJICAIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasa. [lIkana remneparyp Kenbruna
VYpaBHenne Knanelipona — Menzaeneesa.

3akoH JlaapTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1iecchl B Ua€aIbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

3.1.9

Texuuueckue YCTpOMCTBA: TEPMOMETD,
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3.1.10

OGapometp

[Ipaktuueckue pabotbl. M3mepenue Macchl
BO3/yXa B KJIacCHOM KomHare. MccnenoBanue
3aBUCHUMOCTH MEX]ly TapaMeTpaMu COCTOSHHUS

pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

321

TepmoauHaMmuueckas cucrema. BHyTpeHH:A
JHEPrusl TEPMOJUHAMMYECKON CUCTEMBI H

CITIOCOOBI €€ N3MEHEHUS

3.2.2

3.23

3.2.4

KonunuectBo Temnotel U padbora. BHyTpeHHss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

Buasl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMs, U3Ty4yeHue. TermnoéMKocTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPH TCILIOIICpEaAAIC

[IepBrlii 3aK0H TepMoauHamMuKu. [Ipumenenne
MEepBOro 3aK0Ha TEPMOJUHAMUKHI K
n3ornporeccam. ['paduueckas uHTEpIpeTaIys

paboThI Taza

3.25

TenmoBbie MammHbl. [IpuHIMIBL  OElCTBUSA
TEIUIOBbIX MammH. [IpeoOpazoBanus sHEpruu
B  TemwioBbix  MammHax. KoadpounueHt
nosiesHoro  nedctBus  (mamee —  KIIM)

terioBor MamuHkl. [{uki Kapuo u ero KII/]

3.2.6

3.2.7

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocTs  mpolrieccoB B MPUPOJIE.
TermoBsie JIBUTATEITH. IKOJIOTHYECKHE
MPOOJIEMBI TETIOIHEPTETUKH

TexHuueckue YCTpOMCTBA: JIBUTATECIIb
BHYTPEHHETO CropaHusi, OBITOBOM

XOJIOANUJIbHUK, KOHAUITHUOHCD

3.2.8

[Ipaktrueckue padboTel. I3MepeHue yaenpbHOM

TEIUIOEMKOCTH

3.3

###Par###AT'PEI’ATHBIE COCTOSHUMA BELIECBA. ®A30BBIE




65

331

INEPEXO/IbI

[TapoobpazoBanue u KoHaeHcalus. Mcnapenue
" KUIICHHUE. VY nenpHas TeIJIoTa
mapoo0Opa3zoBaHusl. 3aBUCUMOCTh TEMIIEPaTyphl

KHIICHHUA OT JaBJICHUA

3.3.2

3.33

AOcCon0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

BO3Ayxa. HachlleHHsIi map

TBépnoe TEJO. Kpucrannuueckue 51
amopdHbie Tena. AHHU30TPONHUS  CBOWCTB
KPUCTAJLJIOB. Kunkue KpHUCTaJUIBIL.

CoBpeMeHHbIE MaTeprallbl

3.34

3.35

[InaBneHne u KpucTajuM3auus. Y JenbHas

TCILJIOTA I1JIaBJICHHUA. CY6JII/IMaI_II/I$I

YpaBHEHHE TEIIIOBOTO OamaHca

3.3.6

3.3.7

TexHudeckue yCTpOMCTBA: THUIPOMETp U
IICUXPOMETp,  KaJOpUMETP,  TEXHOJIOTHH
IIOJIyYEHUsI COBPEMEHHBIX MaTEpPUAJIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHHN

[IpaxTueckue paboTHI. N3mepenune

BJIA)KHOCTH BO3JyXa

SJIEKTPOAMMHAMUKA

4.1

###HPar#t##OJIEKTPOCTATUKA

41.1

Onextpu3anys Ten. DNeKTpudeckui 3apsia. Ba

BUA SJICKTPUYCCKUX 3apsaa10B

412

413
4.1.4

415

[IpoBoHMKH, JTUDJIEKTPUKH "
IIOJIYTIPOBOAHUKHU

3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
BsaumonerictBue 3apsoB. 3akoH Kynona
DnexTpuyeckoe noJie. Hanpsxéanocts
INEKTPUYECKOTO OJIS. [TpyHIMI
cynepno3uiuu.  JIMHMM ~ HanpsHKEHHOCTH

QJICKTPHUYCCKOI'0O I10JIA

4.1.6

PaGota cumim  ANEKTPOCTATUYECKOTO  TOJIS.

ITorennuan. PasHOCTE MOTEHITNAIOB
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HpOBOI[HI/IKI/I U JUDJICKTPUKU B IMOCTOSAHHOM

4.1.7 JJIEKTPUYECKOM  mojie.  JludieKTpuueckas
MIPOHUIAEMOCTD
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh IIOCKOIO  KOHJIEHCATOpa.
DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa
TexHuueckue  yCTpPOMCTBA:  BIIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHIEHCATOD,
KCEPOKC, CTPYWHBINA IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcnoBus CyHICCTBOBAaHUA IIOCTOAHHOI'O

421 aNeKTpuyeckoro Toka. Mcrounuku toka. Cuna
ToKa. [locTostHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DNEKTPUYECKOE COMNPOTUBIIEHUE. Y AEIBbHOE
o COITPOTHBIICHUE BEIIECTBA
424 [MocnenoBarenbHOE, napaiensHoe,
o CMEIIaHHOE COeIMHEHNE TIPOBOJHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoys
4.2.5
— Jlenna
4.2.6 MOoOMIHOCTh 3EKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (ganee — I/C) u
427 BHYTpPEHHEE COIMPOTHBIIEHHE MCTOYHHKA TOKA.
o 3akon Oma It TONHON  (3aMKHYTOW)
anekTprueckoi remn. KopoTkoe 3amMbIkaHue
DneKTpoHHas MIPOBOJAMMOCTH TBEPABIX
128 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHUS
o METaJJIOB oT TEeMIEpPaTypHl.
CBepXIpoBOIUMOCTh
4.2.9 OnekTpuueckuid TOK B Bakyyme. CBolicTBa
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4.2.10

4211

4.2.12

OJICKTPOHHBIX ITYYKOB

[TonynpoBoanuku. CoOCTBEeHHAsI U TPUMECHAS
IIPOBOAMMOCTD IOJYNPOBOJHUKOB. CBoiicTBa

p-n nepexona. [lomynpoBoiHUKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIAIHS.

DIIEKTPOJIN3

DIIEKTPUUYECKU I TOK B razax.
CaMOCTOSTEIIPHBIA M HECAMOCTOATEIbHBIN
pa3psaa. PaznuuHble TUNBI CaMOCTOSITEILHOTO

paspsaa. Monnus. [1nasma

4.2.13

Texauueckue YCTPOWCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT, HMCTOYHHUKH  TOKa,
3JIEKTPOHArpEBaTEIbHbIE npuOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
CONPOTHUBIICHNUS, BaKyyMHBII JIO]L,
TEPMHUCTOPBI u (doTope3nucTopsl,

HOJ'IYHpOBO}IHI/IKOBI)II\/JI Anoa, raJlbBaHUKa

4.2.14

[IpaxkTueckue paloTHI. N3yuenue
CMEIIAaHHOTO COEANHEHHS PE3UCTOPOB.

WN3smepenne JOJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro comnportusieHus. Habmonenue

QJICKTPOJIN3a

11 KJIACC

Kon Koanposepsiemoro

pasaesa 3JIEMEHTA

IIpoBepsiemble 31eMeHTHI COAEPKAHNUS

4 DJIEKTPOAMMHAMUKA
##HPar#tH#M AT HUTHOE I1OJIE. DJIEKTPOMATHUTHAA UHAYKIUA
IlocTosnHble MarHuThel. B3aumoneiicTBue
4.3 431 MOCTOSIHHBIX MarHUTOB
43 MarauTtHoe TmoJe. BekTop MarHuTHOM

HWHAYKIIWH. HpI/IHI_[I/IH Cyneprno3nnunu.
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Jluaum MarautHOM uWHAyKIuU. KaptunHa
JUHUM  MArHuTHOM  HMHAYKUHUH  MOJIA

HOCTOSIHHEIX MarHUTOB
MarauTHOe T10J€ MPOBOJHUKA C TOKOM.
KapTuna nuHUI 10 JUIMHHOTO MPSIMOTO

IIPpOBOAHHMKA M 3aMKHYTOI'0O KOJBHEBOI'O

433 MPOBOJIHMKA, KAaTYIIKH C TOKOM. OmbIT
Opcrena. BzaumoieiicTBre MpOBOAHUKOB C
TOKOM
4.3.4 Cuta Amriepa, €€ MOJyJIb M HalpaBJICHUE
Cuua JlopeHiia, €€ MOTyJib M HalpaBJICHHE.
JIBrokeHHWe  3apsHKEHHOM  4YacTHIbI B
435 OHOPOJHOM MArHMTHOM mone. Pa6ora
cuiibl JIopeHna
4.3.6 SIBieHME ANEKTPOMArHUTHOW UHIYKITUH
437 IToTok BeKTOpa MAarHUTHOM MHIYKIIUU
OJ1C uHAyKIMU. 3aKOH JIEKTPOMArHUTHOM
438 unaykiun dapanes
BuxpeBoe »snextpuueckoe mnone. IC
WHIYKIIMA B TIPOBOJHUKE, IBUXKYIIEMCS
439 MOCTYNAaTebHO B OJHOPOJAHOM MarHUTHOM
oJie
4.3.10 [IpaBuso Jlenia
NHAyKTUBHOCTH. SIBI€HUE CAMOUHIYKIUH.
4.3.11
O/1C camonHayKIUN
DHeprusi MarHUTHOTO TOJs KaTyIIKH C
43.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHuueckue yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHTEHI, AJIEKTPOMATHUTHI,
43.14
3JIEKTPOBUTATEb, YCKOPHUTEH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TICUb
4315 [IpakTrueckue paboTHI. N3ydenue

MAaroMTHOro T1ioJis1 KaTyllukKh C TOKOM.
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HccnenoBanue  neicTBUS  MOCTOSHHOIO
Mar"HuTa Ha paMKy ¢ TokoM. MccnenoBanue

SIBJICHUSA BHCKTPOMaFHHTHOﬁ HHAYKIOUA

KOJIEBAHM 1 BOJIHBI
#HHPart#H#MEXAHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

KonebarensHass cucrema. CBoOOmHBIE
konebanus. [apmoHmueckue KojaeOaHus.
[lepuon, wdactora, amrumtyna u (asa

KoyieOaHuit

512

5.1.3

[IpyxuHHBIM MasTHUK. MaTeMaTu4ecKuu

MasATHUK
VYpaBHEHHE TapMOHHUYECKHX KOJeOaHUM.

Kunemarunueckoe n JNHaAMHNYCCKOC

OIMCAHUE KOeOaTEeIbHOr0 IBUKEHUS

5.14

[IpeBpamenue SHEPTUH pu
rapMOHUYECKUX KOJICOaHMSX. CBs3b
aAMIUTUTY b KoJIeOaHui HCXOJHOU
BEJIMUMHBI C aMIUTUTYJaMH KoyieOaHUil e

CKOPOCTH U YCKOPEHUS

5.15

5.16

Konebarenbusiit  koHTYp.  CBOOOAHBIE
JJIEKTPOMAarHUTHBIE KosieOaHus B
UAeadbHOM  KOJIEOATEIBHOM  KOHTYPpE.
AHanoruss MeXIy MEXaHMYECKUMU U
3EKTPOMArHUTHBIMH KOJIe0aHUSIMHU.

®opmyna Tomcona

3akoH COXPAaHCHUA DHCPTrUU B HUACAJIBHOM

KoJieOaTeIbHOM KOHTYPE

5.1.7

BoinykeHHBIE MEXaHUUYECKHE KoJeOaHus.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxaeHHbIE AJIEKTPOMAarHUTHHIE

KOJICOAaHUS.

5.18

ITepemennbiii  TOK.  CHHYCOUIATBHBIN

IIEPEMEHHBIN TOK.

5.19

MomHocTb [IEPEMEHHOTO TOKa.
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AMIUIMTYAHOE W JEHUCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IpouszBoacTso, nepenaya
U NOTpeOJeHNUEe 3JIEKTPUUECKOW 3HEprum.

DKOJIOTUYECKUE PUCKHU NPU IPOU3BOACTBE

BJIEKTPUYECKON SHEPIruu. Kynbrypa
HCII0JIb30BAHUS AJNEKTPOIHEPTUH B
[IOBCETHEBHOW KU3HU

Texuuyeckue ycrpoicTBa: celicmorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUU
3JeKTponepenay

[Ipaktuueckne pabotel. HccnenoBanue

3aBUCUMOCTH TE€pUOa MaJbIX KOJIC€OaHU
rpy3a Ha HUTH OT JUIMHbI HUTH U MAaccChl
rpy3a. MccnenoBanue nepeMeHHOro ToKa B
LIENU W3 I0CIEI0BATEIBHO COCAUHEHHBIX

KOHJIEHCATOPa, KaTyIlIKH U Pe3ucTopa

#H#HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

MexaHn4deckue BOJIHBI, YCJI0BUA

pactipoctpanenus. I[lepuon.  CkopocTb

PacnpoCTpaHCHUA )51 JJIMHa BOJIHBI.

HOHepeLIHI)IC " IpOJO0JIbHBIC BOJTHBI

522

5.2.3
5.2

###Par#t# Nnrepdepenuus u nudpaxuus
MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Bricota Tona. TemOp 3Byka

5.24

DJIEKTPOMAarHuTHbBIE  BOJIHBL. Y CJIIOBUSA

W3JIy4eHUsI  DJEKTPOMArHUTHBIX  BOJIH.
B3aumuas opuenranust BektopoB E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC

5.25

CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:

OTpaKEHHE, TPEIOMIICHUE, IOJISIPU3AIIHS,
uHTEephEpeHITHSI.

nudpakims, CxopocTb

QJICKTPOMArHUTHBIX BOJIH
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5.2.6

5.2.7

5.2.8

5.3.1

Ikana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne HIEKTPOMATHUTHBIX BOJH B

TEXHUKE U OBITY

[IpuHIMIBL PagUOCBSI3U U TEJIEBHUICHUS.
Paguonoxarus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY Kalolel cpebl

TexHuueckue yCTpOWCTBAa: MY3bIKaJIbHBIC
HHCTPYMEHTEI, YJIbTpa3ByKOBast
JUAarHOCTUKAa B TEXHUKE M MEJHUIIMHE,
panap, paIuoONpPUEMHUK, TEJEBU30DP,

anTeHHa, Tenedon, CBU-neup

##HParfH##OIITUKA

[IpssMonuHeHOE pacmpocTpaHEHUE CBeTa

B OJIHOpOJHOM cpene. Jlyu cBera

5.3.2

5.3.3

534

5.35

OtpakeHne cBeTa. 3aKOHBI OTPAKECHUS
ceera. [loctpoeHre M300paKeHNI B IIOCKOM

3epKaje

IIpenomnenne cBera. 3akOHBI IPETOMIICHUS
CcBeTa. AOGCOIOTHBIH MoKa3arenb
IIPEIOMIIEHUS

Iomuoe BHYTPEHHEE OTpPa’KECHUE.
[IpenenbHbI yron MOJTHOTO BHYTPEHHETO
OTpakKeHHUs

Hucnepcust cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

5.3.6

CoOwuparonue W pPacCeHBAOIINE JIMH3HI.
Tonkass nuH3a. DOKYCHOE pacCTOSHUE H
OIITHYECCKAas cuiia TOHKOU JIMH3BI.
[TocTpoenne n300paxkeHnii B COOMPArOIINX
W paccewBaromux JuH3aX. Dopmyna
TOHKOM JHH3EL. YBEIWUEHHE, J1aBacMoOeE

JIMH30U

5.3.7

[Ipenensl IpUMEHUMOCTH I€OMETPUIECKOU

OIITUKU
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5.3.8

5.3.9

5.3.10

5.3.11

5.3.12

HNurepdepennius  cBera.  KorepeHTHBIC
HCTOYHUKHU. YcnoBus HaOII0IeHUS
MaKCHMYyMOB u MUHUMYMOB B
WHTEPPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(ba?)HBIX KOI'¢pCHTHBIX UCTOYHHUKOB

Hudpakuus  ceera.  JludpakuuoHHas
peméTka. YcinoBue HAOMIOJICHUS TJIABHBIX
MaKCHMYMOB npu naJICHUM
MOHOXPOMaTHYECKOTO CBETa Ha
TUPPAKIUOHHYIO PEIETKY

[Monspuzanus ceera

TexHuueckue YCTPOﬁCTBaZ O4YKH, JIyIia,

¢doroanmapar, NPOCSKIMOHHBIA ammapar,

MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OIITHKa, TG paKIUOHHas peléTKa,
HOJIAPOUL

[IpaxkTueckue paboTHI. H3mepenne

nokasarens npenomiuenus. HMcecnenosanue
CBOWCTB  M300pakeHMH B  JIMH3aX.

Ha6JHOI[eHI/Ie AUCIICPCUHN CBCTA

BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

I'panunpl IPUMEHUMOCTH  KJIACCHUYECKOU
MEXaHUKH. ITocTynmatel TEOPUH
OTHOCHUTEIIBHOCTHU: MHBApUAHTHOCTb
MOAYJII CKOPOCTHM CBETa B BaKyyMe,

OPUHOUII OTHOCUTCIIBHOCTHU OUHIITEHA

OTHOCUTENBHOCTh OOTHOBPEMCHHOCTH.
3aMeJIJ'IeHI/Ie BpEMCHU W  COKpalICHUC

JUINHBI

3HCpFI/I}I " UMITYJIbC CBO60,Z[HOI>1 HaCTHUIIbI

6.4

CBs13p Macchl C 3HEpPrued M UMIYJIbCOM
CBOOOJTHOM YaCTHIIBL. ODHEPTUs IOKOS

CcBOOOIHOM Y4aCTHUIIEI

KBAHTOBA ®U3UKA
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7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

711

7.12

7.1.3

7.1.4
7.15

®otonbl. Popmyna [1nanka cBsi3u SHEPrUU
¢doroHa ¢ ero uactoTod. OHeprus u
UMITYJIbC (POTOHA

OTtkpeiTHE U uccaeaoBanue Gortodddekra.

OmBITEI AT. Croerosa. 3aKOHEBI

dhoTodrddekra

YpaBHeHUE DOHHINTENHA st

dbotorddekra. «Kpacnas TpaHUIa

dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOenena

XHUMHUYECKOE IENCTBUE CBETA

7.16

TexHuueckue ycTpoiicTBa: (HOTORIEMEHT,
(dhoTomaryuk, COJIHCYHAs Oarapes,

CBETOAHNO

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OmBITE
Pesepdopna o uccnenoBaHUIO CTPOSHHS

aToMa. HnaHeTapHas[ MOJCJIb aTOMAa

7.2.2

[Toctynatet bopa. N3znyuenue "
noryiomeHue (GOTOHOB TpU  Hepexoje
aToMa C OJHOTO YpOBHSA OJHEPIMM Ha
npyroi. Buasl ciektpoB. CnekTp ypoBHEN

OHEPIrUur aToMa BOAOpoOaa

7.2.3

BosHoBele cBoMcTBa yacTull. BoJHBI e
bporins. KopnyckynsipHo-BOJHOBO#
nyanusM. Judpakuus dIEeKTpOHOB Ha

KpHUCTaax

7.24

CronTanHoe H BBIHY>KACHHOC M3JIYUYCHHUC.

VYcTpoiicTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHu4ecKkue yCTpOMCTBA: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAaHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  HaGmioneHue
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7.3.1

JIMHEYaToro CIICKTpa

ATOMHOE A1PO

Meroasl HaAOMIOACHHUS W PETHCTPALUH

OJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTkpbITHE  pPaAUOAKTUBHOCTH.  OMBITHI
Pezepdpopna mno ompeneneHuro cocraBa
paavoakTUBHOrO m3nydenus. CBoiCTBa
anb(da-, OeTa-, TaMMa-u3inydeHus. BiusHue

PaaAOaKTUBHOCTH HA JKUBBIC OPraHU3MBbI

7.3.3

7.3.4

7.3.5

OTkpplTUE  OPOTOHA U HEUTpOHA.
Hyxionnas monens saapa I'eiizenbepra —
WBanenko. 3apsan sinpa. MaccoBoe 4mciio

siapa. M30Tormbl

Annda-pacna. DNEKTPOHHBIH "
MO3UTPOHHBIH  Oera-pacman.  [amma-
U3JIy4YeHHe.  3aKOH  PaJMOaKTUBHOTO
pacmajia

DHeprusi CBS3M HYKIOHOB B  sIIpe.

SAnepusie cunbl. Jlepekt Macchl siapa

7.3.6

7.3.7

Snepuble peakuuu. JleneHWe W CHHTE3
Anep

Snepusii peakTop. TepmosinepHbIit
cunte3. [lpoOrembl U  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKU. DKOJIOTMYECKHE

ACIICKTHI H}IepHOI\/II SHEPIrCTUKHU

7.3.8

OneMeHTapHble  4dacTuipl.  OTKphITHE
[IO3UTPOHA. DyHIaMEHTAIbHBIE

B3aNMOJCHCTBHUSI

7.3.9

TexHuueckue  yCTpPOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, SAEpHBIM peakTop,

aroMHas obomOa

7.3.10

[Ipaktuyeckne pabotel. HccnenoBanue
TPEKOB YaCTHI] (1o TOTOBBIM

¢dororpadusim)
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8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mnoro neba. CosBesnus, spKue

3BéSIIBI, IIJIaHCTHI, X BUAUMOC IBUXKCHUC

8.2

8.3

Conueunas cucreMa. IlmaHeTsl 3€MHOM
TPYIIIBI. [ImaneThI-rUranThl u ux
CHYTHI/IKI/I, KapJII/IKOBBIe IIJIAHCTHEI. MaJILIe

Testa ConHEYHOH CUCTEMBI

Connue, d¢ortochepa u  armocdepa.

CoHeuHas aKTHBHOCTH

8.4

Wctounuk sHeprun CosHua u 3B€371

8.5

8.6

3BE3/1bI, WX OCHOBHBIC XapaKTCPUCTUKH:
Macca, CBETUMOCTb, PAIHMyC, TEMIIEpaTypa,
HX B3aHMOCBS3b. Jlnarpamma
«CHEKTPABHBI  KJIACC — CBETHMOCTHY.
3Bé3npI  IVIABHOH  IMOCIEAOBATENHHOCTH.
3aBHCHUMOCTh «Macca — CBETHUMOCTBY» IS

3BE€3]] ITIaBHOM MOCIEA0BATEILHOCTH

###HPar###BHyTpeHHee  CTpoeHHe  3BE3N.
CoBpemeHHbIe IIPEICTaBIICHUS 0
MPOUCXOXKJIEHNH U HBomouuu ConHia u

3BE3. DTanbl )KU3HU 3BE3I

8.7

8.8

Mneunsii  Ilyte — Hama [anakruka.
ChnupanbHasgs  cTpykTypa [ amakTukwy,
pacupenenenne 3BE3N, Traza W MBUIH.
Ilonoxxenne u nBuxenne ConHua B
lanaktuke. [lnockas u  cdepuyeckas

noacucTeMsl I'ajJakTuKU

Tunel ramaktuk. Pagunoramaktukn U

KBa3apbl. UEpHBIE ABIPHI B SAPax TaJaKTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaO6na. Pasz0eranuwe rajiakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bonemioro B3peiBa. Mognene «ropsiuei

Bcenennoi». PenukroBoe usinydeHue
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MacmrabHass ~ cTpykTypa  BcenenHnoii.
8.10 Meraranaktuka. Hepeménnsie npoGiiemsbl

ACTPOHOMUH
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA
1) ®usuka. 10 kmacc. / Mskumes I'.5., byxosues b.b., Corckuit H.H.; mox pen.
[MappentoeBoii HA. — AO «UznatenbctBo «IIpocBemenuey, 2024. DnekTpoHHAs
dbopma yueOHHKA;
2) ®usuka. 11 kinacc. / Msikumies I'.51., bByxosues b.b., Uapyrun B.M.; oz pen.
[TapdentbeBoii H.A. — AO «M3parensctBo «IIpocBemenue», 2024. DnekTpoHHas
dbopma yueOHHKA.

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJIA

1) Baxauna C.B. ®usuka. Bece TeMbl MIKOIBHOTO Kypca. BobIoN HarisaHbIi
CIIpaBOYHUK MmKoIbHUKA. — M.: DKCMO, 2023. — 320 c.;

2) Baxauna C.B., Yepenosa K.I'. IlIkoabHBIH Kypc B HAINISAIHBIX TaOIHIIAX. —
M.: OKCMO, 2023.-224 c,;

3) I'pommera O.U. EI'D 24. 100 6amoB. ®usuka. — M.: Dk3amen, 2024.— 384 c.;

4) T'pomueBa O.U. Coopruk 3amad no ¢usmke. 10-11 kmaccel (kK y4eOHHKaM
I'.4. Makumesa u nip.). ®I'OC. YMK k HoBomy ®DITY. — M.: Ox3ameHn, 2022. - 208 c.;

5) Kacatkuna W.JI. ®dwusuka: ruapoArHaMUKa, MOJICKYJsApHas (QHU3UKA U
tepmoauHamuka. 10-11 kmaccel. — Pocro v/l denukc, 2023. — 204 c.;

6) Kacatkuna W.JI. ®usmka: KOHTpOJI. pabOThI: TWHAMHKA, 3aKOHBI HBIOTOHA,
3aKOH BCEMUPHOTO TsAroTeHus. — Poctos u//l: ®enuke, 2023. — 108 c.;

7) Kacarkuna W.JI. ®usuka: KOHTpoJ. paboThl: kuHeMaTtuka:10-11 kimacchl. —
PoctoB u//1: ®enukc, 2023. — 141 c.;

8) Kacatkuna M.JI. ®usnka: maraetu3m. 10-11 kiacchl: KOHTPOJIBHBIE PAOOTHI.
— PocroB v//1: ®enukc, 2023. — 140 c.;

9) Kacatkuna M.JI. ®usuka: KOHTpOJbHBIE pabOTHI: MOCTOSHHBIN TOk. 10-11
kiaccel. — PoctoB w/1: @enukc, 2023. — 125 ¢.;

10) Kacatkuna W.JI. ®usnka: KOHTpOI. pabOTHI: paboTa U MOIIHOCTh, 3aKOHBI
coxpaHnenusi, cratuka. — PoctoB H//1: ®enukc, 2023. — 142 c.;

11) Kacatkuna W.JI. ®usuka: snekrpocratuka. 10-11 wmaccel. — Pocro w//I:
®denukc, 2023. — 142 ¢,

12) Kupuk JI.A. ®usuka 10 kaacc. COOPHHK CaMOCTOSITEIILHBIX M KOHTPOJIBHBIX
pabot. — M.: Unekca, 2021. — 224 c.;

13) Kogudukarop 37IEMEHTOB COAEp)KaHUS ©  TpeOOBaHUM K  YPOBHIO
MOJATOTOBKY BBITYCKHUKOB 00II€00pa30BaTEIbHBIX YUPEKIACHUHN I MPOBEJACHUS B
2024 romy emunoro rocynapctBeHHoro sk3ameHa no OU3UKE. — depepanbHas
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ciy>k0a 1o Haj3o0py B chepe oopazoBanus u Hayku. [loarorosneno: ®UIIN. — 33 c;

14) Mapon A.E. ®usmka. 11 kimacc. ba3oBblii M yriyOJeHHBIH YPOBEHbD.
HNunaktnueckue wmarepuansl. Beprtukams. ®I'OC. 11 xmacc. / A.E. Mapon,
E.A. Mapon. — UznarensctBo: Ipoda, 2021. — 144 ¢.;

15) ITappentreBa H.A. ®usnka. 10-11 xiraccel. COOpHUK 3a1a4 10 (GHU3HMKE JTS
10-11 kmaccer: mocobue mist yuamuxcs. PI'OC. — M.: [Ipocsemenue, 2022. — 208 c.;

16) ITappentheBa H.A. ®usuka. 11 kiaacc. Pabouas TeTpaas a1 1a00paTOPHBIX
pabot. — M.: [IpocBemenue, 2023. — 62 c.;

17) Ilenareiiueako H.JI. ®usuka. 10 kimacc: TEXHOJIOTHYCCKUE KAPThl YPOKOB I10
yueOnuky I'.51. Makumesa, b.b. byxoBuesa, H.H. Corckoro. — Bosrorpaza: Yuurens,
2022. - 229 c.;

18) IMypeimesa H.C, Patowne E.J. I'otoBumcs k EI'D 3a 30 nueit. dusnka. —
N3narensctBO: O6pazoBaTenbHble MPoeKThl, 2023. — 320 c.;

19) [lypeimesa H.C, Par6une E.D. EI'3-2024 ®wusuka: 30 BapuaHTOB
AK3aMeHaIMOHHBIX padoT. — M3narensctBo: ACT, 2023. — 352 ¢.;

20) PoivkeBuu  A.Il.  ®wusuka. 3agaunmk. 10-11  xin.: Ilocobue s
obmeo6pazoBar. yupexaeauii. — M.: [Ipocsemenue, 2023. — 192 ¢.;

21) CaypoB IO.A. ®wusuka. 10 kmacc. ba3oBwlii ¥ yriayONE€HHBINH ypOBHHU.
Knaccuuecknit kypc. Iloypounblie pa3pabotku k yueOHuky [.5. Mskuiesa,
b.b. byxosuesa, H.H. Corckoro. — M.: IIpocBemenue, 2022. — 276 c. M3nanue B
pdf-bopmare. Pexum  moctyma:  http://www.saurov-ya.ru/Metodika/Posobiya/
Modeli_urokov_10 class 2022.pdf (nata oopamenus 12.05.2026);

22) CaypoB lO.A. ®usuka. 11 xmacc. ba3oBbiii ¥ yriayOn€HHBIA ypPOBHH.
Knaccuuecknit kypc. Iloypounbsie pa3pabotku k yueOHuky [.5. Mskuiiesa,
b.b. byxoBuera, B.M. Uapyruna. — M.: [IpocBemenue, 2022. — 276 c¢. U3ganue B pdf-
dopmate. Pexum gocrtyma: http://www.saurov-ya.ru/Metodika/Posobiya/Modeli
urokov_11 class_2022.pdf (nara obpamenus 12.05.2026);

23) CnipaBounuk B Tabimiax. ®usuka, 7-11 k. ®I'OC. — M.: Aifipuc-nipecc,
2023. - 32 c.;

24) CnpaBounuk 1o ¢usuke. 7-11 xir./Tpycosa M.C. — M.: BAKO, 2022.- 96 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCHbI
CETHU UHTEPHET
1. TlpunoxkeHuwe Ha SJEKTPOH. HOocuTelne: K yueOHnky dusmka. 10 kmacc mms
oO1eoOpa3zoBar. opraHu3anuii: 0a30Bbld U poduiibHbIA ypoBHU. / I'.Sl. Mskuues,
b.b. byxosues, Corckuit H.H. — AO «M3narensctBo «IIpocBemenuey, 2020.


http://www.saurov-ya.ru/Metodika/Posobiya/%20Modeli_urokov_10_%20class_2022.pdf
http://www.saurov-ya.ru/Metodika/Posobiya/%20Modeli_urokov_10_%20class_2022.pdf
http://www.saurov-ya.ru/Metodika/Posobiya/Modeli_%20urokov_11_class_2022.pdf
http://www.saurov-ya.ru/Metodika/Posobiya/Modeli_%20urokov_11_class_2022.pdf
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2. DIIEKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI, JAOIMYIIEHHBIE K HCIOIb30BAHUIO
Ipy peain3alliil UMEIOMIUX TOCYJapCTBEHHYIO aKKpEeIUTAIHi0 00pa3oBaTelbHbIX
IporpamMM HadyajbHOTIO OOIIEro, OCHOBHOI'O OOIIEro, CpeAaHero oduiero o0pa3oBaHus
npukazoM Munmnpocsemenust Poccun ot 23.07.2025 Ne 551:

- ®uzuka. 10 kimacc. — PI'AOY IO «Axanemuss Munnpocsemenus: Poccuny;

- ®uszuka. 11 kinacc. — PI'AOY IO «Axkanemust Munnpocseuienusi Poccumy;

- @®wuswmka, 10-11 kmaccel. — TAOY BO MI'TLY;

- Harnsagnas actponomuda. OBomtonusi Bceenennoi. 11 xmace. - OOO
«IK3aMeH-MeIay;

- ActpoHoMus. DIeKTpoHHBIM y4ueOHbI Kypc g 10 - 11 kmaccos. - OOO
«Axanemus-Menuay;

- O6nako 3Hanuid. IlomroroBka k EI'D. ®wusmka. 11 xmacc. — OO0O
«OU3UKOHY;

- Tpenaxep «OO0nako 3HaHui». ActpoHomus, 11 kmacc. — OO0 «PusnkoH
JIab».

3. OTKpBITHIE 00IIIEIOCTYIIHBIC 00pa30BaTeIbHbIC MATCPUAIIBI, PA3MEIICHHBIC Ha
MH(pOpMaITMOHHO-00pa30BaTEIbHBIX MOpPTaIaX:
https://m.edsoo.ru/ - bubanoreka 1mdpoBoro 00pa30BaTEIbHOIO KOHTCHTA
(bubmuoteka 1{OK);
http://school-collection.edu.ru/catalog/ - Enumnas kosrekuus 1HGPOBBIX
00pa30BaTEIIbHBIX PECYPCOB;
https://edu.skysmart.ru — sto poccuiickas ydeOHas OHIaWH-TUIATGOpPMA IS

yaajaeHHOTro o0yueHust yuamuxcs 1-11 kmaccos;
https://urok.apkpro.ru — ObmenocTymnHas 6ecruiatHas OuOIHoTEKa IUGPOBOTO

00pa3oBaTeNbHOTO KOHTEHTA 10 BCEM TeMaM IIKOJIbHON POrpaMMBbl;

https://urok.1c.ru/library/physics/fizika_7_ 11 klassy/ - bubnunoreka
MHTEPAKTUBHBIX MaTepuanoB. @uznka, 7-11 kiacc;

https://nsportal.ru/shkola/fizika/library - OOpa3oBaTenbHas colpanabHAs CETh.
dusuka;

https://resh.edu.ru/subject/28/10/ - Poccwuiickast snekTponHas mikoya. dusmka,
10 knacc;

https://resh.edu.ru/subject/28/11/ - Poccuiickas saekTpoHHas mikojia. Pusmka,
11 xnacc;

https://testedu.ru/test/fizika/ - O6pa3oBarenbHBIC TECTHI. TeCThI 1O PUUKE;

https://go.rosuchebnik.ru/search?query — Poccuiickuii yueOHuk. ®Dusuka
(Metoauueckast momoiib. Bedunapsl. Kypcsl. Kartasor);

https://uchitel.pro/ - VYuutensllpo. Koncnektsl mo mpeamery «Dusnkar.

N3yuenune Ousnku mar 3a marom. OHiaiiH-y4eOHUK U COOPHUK 3aa4.


https://urok.apkpro.ru/?ysclid=los31ro5tc117230950
http://school-collection.edu.ru/catalog/
https://edu.skysmart.ru/
https://urok.apkpro.ru/
https://urok.1c.ru/library/physics/fizika_7_11_klassy/
https://nsportal.ru/shkola/fizika/library
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://testedu.ru/test/fizika/
https://go.rosuchebnik.ru/search?query
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-vebinar/
https://rosuchebnik.ru/metodicheskaja-pomosch/distantsionnaya-shkola-uchiteley
https://uchitel.pro/
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