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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepaqbHOil paboyell mporpaMMbl BOCHUTaHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

PaGouas nporpamma cocTaBieHa B COOTBETCTBUU C

*  @epnepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-03 «O6 o0pa3oBaHuU B
Poccuiickon®@enepaunm»;

* [IPUKA30M MunnpocsenienussPoccunor22.03.2021Nel 15
«O0yTBepxnenunllopsigkaopranu3aMuuoCyIIeCTBICHUI00pa30BaTEIbHOM
JEeSITEIbHOCTUIIOOCHOBHBIM  00IIe00pa3oBaTeNbHbIM  MpOTpaMMaM  —
o0Opa3oBaTeIbHbIM IporpaMMamMHa4aIbHOr000IEr0,0CHOBHOT000IIEron
CpeIHeroo0erooopa3oBaHus»;

* OI'OCCOO,ytBepxkaeHHoronprkazoMMunuoopHayknotl7.05.2012Ned 13;

« @OOIICOO, ytBepxkaeHHoW mnpukazoM MuHnpocsemnienuss ot 18.052023
Ne341;

* JIOKaJIbHBIXHOPMATHUBHBIX aKTOB.

* PaGoueii nmporpammoit BocrmmTanus MOY-COII c¢. backaroBka (mpukas
Nel68 ot 10.08.2022)

* Tlporpammoii mo ¢usuke s oOmeodpa3zoBareabHbIXx yupexkaeHui. 10 - 11
KJacchel. /ABTOp-coctaButenb [, . Msakumes. — M.: [IpocBemienue;

* ¢ (deaepasbHBIM TEepeyHEM YYEOHMKOB Il  00IIe00pa3oBaTEIbHBIX
yapexaenuit //mpukas ot 21.09.22 Ne 858,

* Ha ocHoBe [lonoxxenus o paboueit mporpamme MOY-COI c. backatoBka
/mpuka3 Ne249 ot 31.08.23 \

VY4eOHuKN U yueOHbIe TOCOOUs, KOTOPbIE HCIONb3YIOTCS B XOA€ U3YUCHHUS
npeaMera
1. VYuebnuk: I'. 5. Makumea ®usuka 10 k1. Mocksa: [Ipocsemenne, 2023
r

2. YueOnuk: I'. SI. MsakumeBa ®usuka 11 k1. Mocksa: [Ipocsemenue, 2021

Cognepxanne mporpaMMbl MO (U3MKE HAMpaBiIeHO Ha (HopMupoBaHHe
€CTECTBEHHO-HAYYHOW KapTUHbl Mupa oOyvarommxcs 10-11 kimaccoB mpu
oOydeHnn Ux Qu3nMKe Ha 0230BOM ypOBHE HAa OCHOBE CHUCTEMHO-AESITEILHOCTHOTO
noaxona. I[Iporpamma mo ¢usmke coorBercTByeT TpebdoBanusiMm O®I'OC COO
IUIAHUPYEMBbIM JIMYHOCTHBIM, MNPEAMETHBIM M METalpPeIMETHBIM pe3yJbTaTam
o0y4yeHHus, a TaKkXK€ YUYUTHIBAET HEOOXOJIMMOCTh peaju3alliid MEXKIPEIMETHBIX
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CBsA3€ll (PU3MKM C €CTECTBEHHO-HAyYHbBIMH Yy4Ye€OHBIMM mpeameramu. B Hel
ONPEJENSIIOTCS OCHOBHBIE LENH M3Y4YE€HHUS (PU3UKU HA YPOBHE CpPEJHEro OOIIEro
o0Opa3oBaHus, TIAHUPYEMbIE€ PE3YyJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBHIE,
MeTalpeMeTHbIE, TPeIMETHbIE (Ha 0a30BOM YpOBHE).
[Iporpamma 1o gu3uKe BKIIOYAET:
e IUIAHUpPYEMBbIE PE3yJbTaThl OCBOCHUS Kypca (GU3HKU HAa Oa30BOM ypOBHE, B
TOM YHMCJI€ IPEIMETHbIE Pe3yJIbTaThl [0 ToJaM 00y4eHHUs;

e copepxaHue yuyeOHoro npeamera «dusuka» no rogam o0OydeHus.

®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BBICTyMas B
KayecTBe yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYUIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHUM 00 okpyskaromieMm mupe. IkoabHBIN Kypc GU3HKN — CHCTEMOOOpa3yomuii
JUISl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXKaT B OCHOBE TIPOIIECCOB U SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
¢usznueckoit reorpaduert u actpoHomuei. lcmonb3oBaHME U AKTHUBHOE
npuMeHeHne  (U3MYECKUMX 3HAHUM  ONpeNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cQepe DHEPreTHKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCa, TOJIyYEHUsI HOBBIX MAaTe€puajoB C 3aJaHHBIMA CBOMCTBAMHU U APYTHUX.
N3yyenue Qu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAyYHOU KapTHHBI MUpa oO0ydarmuxcs, B (GOpMHUpPOBAHUE YMEHHH NPUMEHSTH
HAYYHBIM METOJ] TO3HAHUS MIPU BBHIMOTHEHUN UMHU YU4EOHBIX UCCIIEIOBAHUA.

B ocHoBy kypca ¢usuMku asii ypoOBHA cpefaHero oOmiero o0pa3oBaHUs
IIOJIOKEH PAX HJAEH, KOTOpbIE MOXKHO pacCcMaTpuBaTh KaK IPUHLHUIBI €TI0
IIOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKH
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET Kak
BOIIPOCHI KJIIACCUYECKOM, TaK ¥ COBPEMEHHOHN (hU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEW Matepual Kypca (HHU3UKHU
o0beIMHEH BOKpPYr (¢u3ndyeckux Teopuil. Beaymmum B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEHIECTBE U
T0JIE.

Hoes ecymanumapuzayuu. EE peanuzanus NpeAnojaraeT HUCIOIb30BAHUE
T'YMaHUTApHOTO TOTEHIHANa (DU3UYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzukn ¢ pa3BuTHeM oOOmIecTBa, a TaKkXke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M DKOJIOTHUYECKUMH MPOOIeMaMH.

Hoes  npuknaonou  nanpasiennocmu. Kypc ¢Gu3ukd —mpenmonaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKHUX M TEXHOJIOTUYECKHUX MPUI0KEHUN
M3yYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peanu3yeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJOTMYECKUM NpoOieMaM  COBPEMEHHOCTH,
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KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJOTHH, a TakkKe OOCYKICHHS
po0JieM palMoOHAIBHOTO MPUPOIOTIOIH30BAHMS M SKOJIOTHUECKOM 0€30MacHOCTH.

CrepxHEBBIMH dJIEMEHTaMH Kypca (DM3MKHM HA YpPOBHE CpPETHETO OOIIeTo
oOpa3oBaHus SBIAOTCA (U3HUECKHE TeopuH ((POpMUpOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUS (PUBNIECKON TEOpUH, posii (HyHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMCHHBIX MPEACTaBICHUSAX O TMPHUPOAE, T'PaHMIAX
MPUMEHUMOCTH TEOPHH, JUIA OIUCAaHUS €CTECTBCHHO-HAYYHBIX SBICHUUA U
MIPOIIECCOB).

CucTeMHO-ACSITENFHOCTHBIN MOAXO0M B Kypce (DM3MKU peanu3yercs Mpexie
BCETO 3a CUET OpraHU3allMU AKCIECPUMEHTAIbHOW NEATENTbHOCTH O0YyYaroIIuXcCsl.
Jlns  GazoBoro ypoBHS Kypca (PU3MKM — ITO HCIHOJIB30BAHHE CHUCTEMBbI
(GpOHTATBHBIX KpPAaTKOBPEMEHHBIX JKCIICPUMEHTOB H JIa0OPAaTOPHBIX PadoT,
KOTOpBIE B TporpamMme 1o ¢pu3nke oObeAMHEHBI B OOIIMI CHUCOK YYCHHUYECKUX
NpakTUYeCKUX paboT. BeiieneHne B ykazaHHOM TEpeyHe JIa0OpaTOPHBIX padorT,
NPOBOAUMBIX JIJII KOHTPOJSI M OICHKH, OCYIISCTBIISCTCS ydYaCTHUKAMM
0o0pa30BaTeIBHOrO TMpOIlecCa KCXOJs W3 OCOOCHHOCTEH TIUIAHUPOBAHUS W
ocHamieHust kaOuwHeta (¢Gu3mku. Ilpm dSToM oOecrieunBaeTcss OBIAJCHHE
00yJaIONIMMHUCS YMEHHUSIMH TPOBOJUTh KOCBCHHBIE W3MEPCHHS, HWCCIICIOBAHWS
3aBUCUMOCTENW (PU3NYECKUX BEIMYUH W TIOCTAHOBKY OIBITOB IO MPOBEPKE
IPEIJIO’KEHHBIX TUTIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON (PU3MYECKON MOJIEIBIO, TO3BOJISIONINE MPUMEHATh U3YUCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOrO paszzesia Kypca, TaK M UHTETpUPYs 3HAHUS U3
pasHbIX pa3nesnoB. (s KauecTBEHHBIX 3a/lay MIPUOPUTETOM SIBIISAIOTCS 3aJaHUs Ha
0OBsICHEHHE TPOTEKaHUs (PU3MUYECKUX SIBIICHUH W TPOIECCOB B OKpPYXKaIOIEH
KU3HHM, TpeOyronue BbIOOpa (HU3WYECKOW MOJenu ISl CHTYallud IPaKTHKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO & MaTepualbHO-
TEXHHYECKOMY O0O€CTeueHnI0 Yy4eOHOro Tpoliecca 0a30BbIi YpOBEHb Kypca
(GU3MKHU Ha ypOBHE CPETHETO OOIIEero 00pa3oBaHUs TOJKEH U3y4aThCsl B YCIOBUSIX
MPEeIMETHOTO KaOWHeTa (U3UKU WM B YCIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-Hay4yHOro Iukia. B kaOunere ¢(u3uku mOMKHO OBITH
HeoOXomuMoe JnabopaTopHOE O0OOpYyIOBAaHWE [Jisi BBIOJHECHHS YKAa3aHHBIX B
mporpaMme 1o (PU3NKE YUEHWUYECKHX MPAKTHUYECKUX PaboT W JEeMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalimoHHoe o0OopynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
OPUHIIUTIOM MUHUMAJIBHOW JOCTATOYHOCTH W  OOECIEYMBACT MOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIuil s
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UCCIICIOBAHUSI  M3Yy4YaeMbIX  SIBJICHUH U  TPOLIECCOB, OMIUPUYECKUX U
dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMEHECHHM.

JlabopatopHoe o00opyaoBaHUE ISl YYEHUUECKUX MPAKTUYECKUX pPadboT
dbopmupyeTcsi B BUJ€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIEUYMBACTCA B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX oOydaromuxcsi. TeMaThuuyeckue KOMIUICKTHI
1a00paToOpHOTO OOOPY/IOBaHMS JOKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BaHUU QHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMH 1IEJISIMU U3yUeHUs GU3UKH B 00111eM 00pa30BaHUU SBIISIIOTCS :

e (QopMHpOBaHHE HHTEpPECA U CTPEMJICHUS OOYYAIOIIUXCA K HAyYHOMY
U3YUYEHUIO TPHUPOJBI, PAa3BUTHE WX HWHTEIJICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe T03HAHUS U (POPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

e (QopMHpOBaHHE HAYYHOTO MHUPOBO33PECHHUSI KaK pe3yibTaTa H3yYCHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3UKU;

e (QopMmupoBaHHE YMEHUW OOBSICHATH SIBJICHUS C HUCIOJIb30BaHUEM
bU3UYeCKUX 3HAHUN U HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue mnpejcTaBICHUN O poyd (PUMKHU IJIST Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a1ad B

npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

e TMpPUOOpPETEHHE  CHUCTEeMBI  3HaHMK 00  o0mwMx  (U3UUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJISIpHYIO  (DM3UKY, ODJIEKTPOAMHAMUKY, KBAaHTOBYIO (H3UKY U
AJIEMEHTHI aCTPO(PU3UKY;

e (opmupoBaHue yMEHUN TPUMEHSTh TEOPETHUYECKUE 3HAHUSA IS
oOBbsiCHeHHS (PU3WYECKUX SABJICHUH B TPHUPOAEC U Uil TPUHATHA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOCHHME CHOCOOOB pELICHUS PA3TUYHBIX 3aJa4 C SIBHO 3aJaHHOMU
duznueckor Monenbplo, 3a/ad, MOAPa3yMEBAIONIUX CaMOCTOSITEIBHOE
co3JlaHue (PU3MIECKON MOJICIH, aJICKBATHOU YCIIOBHUSAM 3a1a4H;

e TMOHHMMaHUE (PU3NYECKUX OCHOB W MPHUHIMUIIOB JEUCTBUS TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTHUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOMIIYIO
cpeny;

e OBJIQJICHHE METOJAMH CaMOCTOATEJbHOTO MUIAHUPOBAHUS U TPOBEACHUS
¢u3nUecKnX HKCIIEPUMEHTOB, aHAIW3a M WHTEpHpeTanuu WH(opmaIuu,
OMpeJiesIeHHs] JOCTOBEPHOCTH MOJTYUYEHHOT'O PEe3yIbTaTa;



e CO3JaHUE YCIIOBUU JJIsl Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOMN AEATEILHOCTH.

Ha wu3yuenne ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoaAuTCs 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 xnacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemsplii B mporpamMmme Mo (U3MKE MepeyeHb Ja0OpATOPHBIX M
NPAaKTHUYECKUX paboOT SABIAETCS PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BHIOOP
MPOBENCHUS JTA0OPATOPHBIX PAbOT M OMBITOB € YYETOM HMHIWBHIYaTbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

PaGouas nporpamma no ¢usuke SBISETCS MPUIOKEHUEM K 00pa3oBaTeIbHON
nporpamme cpennero odmiero oopazoanust MOY-COIII c. backatoBka Ha 2024-
2026rr



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpA, B IPAKTUYECKOU AECATEIBHOCTH JIIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U TNEpeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gactota oOpamenus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanre IBUKEHUHN C UCTIOJIH30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Moxosi, CKoJibkeHusi, kaueHus). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cubl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3akoubl coxpaneHusn 6 MmexaHuke

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAIbHBIX CUJI C HM3MECHCHHUEM MEXaHWYeCKOW HSHEPruu CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3BMEHEHHEM MEXaHUYECKOW IHEPTUU
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoynoBckoe nBmxkenue. Juddysusa. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temmneparypa u €€ uamepenue. Illkana temneparyp
Llenbcus.



Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBrHa. 1'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHnueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ HA OCHOBE HM3MEPEHHUM
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI €€ m3MeHeHus. KonmmuecTBo TemnoTel U pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom tmipormecce. llepBhIii 3aKOH TEPMOJMHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrHH B TEIUIOBBIX MammHax. Kod(pQUIMEeHT MoIe3HOro
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.
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TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CrOpaHus, ObITOBON XOJOAMIHHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHnne BHyTpeHHEN SHEPTUM (TeMIIEpaTyphl) TeIa MU TeIlonepeaaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdHbie Tesna. AHU30TPOIKS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnexTpuzamust Tel. OJEeKTpuueckwil 3apsn. JlBa BHIa DICKTPUUYECKUX
3apsanoB. [IpoBOAHWKHM, TUAIEKTPUKH M TIOTYMPOBOJHHUKU. 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsija.
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B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbIi JIEKTPUUYECKUM 3apsia.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnexkTpuyeckoro moss.  [IpuHnomn
CYIIEPHO3UIUU DIIEKTPUUYECKUX TMOJIEH. JIMHUM HANpsKEHHOCTH DIJIEKTPUYECKOIO
TOJISL.

Pabora cunm  anmekrpocratudeckoro  moisa.  llotenmuman.  PasHocThb
noTeHuuanoB. [IpOBOAHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHuueckne yCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPHOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN alapar, CTPYUHBIN PUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T10JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aluTa.

JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh JJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOLIAIU
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 31exkmpuueckuil mox. Toxu 6 paznuunvix cpedax

DNEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBarenpHOE, IapAJLIEIBHOE, CMEIIAHHOE COEIUHEHHUE IIPOBOJHUKOB.

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

DNEeKTpOJABWKYIAsl CHJIa U BHYTPEHHEE CONPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [J1s MOJTHOM (3aMKHYTOM) AieKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIIEHUS] METAJIJIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

OnexTpudeckuil TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX MTYyYKOB.

[lonynpoBoHUKH. CoOcTBeHHas " IIPUMECHAs MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.
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ONEeKTpUYECKMA TOK B  pAacTBOpax M  paciulaBax  dJIEKTPOJIMUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINA. DIEKTPOIIN3.

DIIEeKTpUUYECKUi TOK B Ta3zaxXx. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHUE: aMIIEPMETP,
BOJBTMETP, PpPEOCTaT, HWCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TIPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOe COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTpOABMXKYLIEH cuibl. KOpoTkoe 3ambIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBJICHUSI METAJJIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI TIPOBOJIUMOCTD TUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OMoNOTHHU, XUMHH, TeoTpadUu U TEXHOJIOTUH.

Meowcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUA: SIBIICHUE, HAay4YHBIA (PakT, TUMOTe3a, (pu3nMdeckas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIJIONEPEAAUYH, TEINIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.
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Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs AUCCOLMALNA,
rajbBaHUKAa.

T'eoepaghus: BnaxHOCTB BO3/1yXa, BETPhI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIH30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAWIHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[locTositHHBIE ~ MarHuThl.  B3anMonelcTBME  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bekrop MarHuTHOM wuWHAYKUWU. [IpuHUUMI cynepno3unuu
MAarHuTHBIX MOJieH. JIMHMM MarHuTHOM WHAYKUWU. KapThHa JTMHUN MarHUTHOU
WHIYKUIWH TO0JIS TOCTOSIHHBIX MarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KAaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
UHIYKIUKU. OJIEKTPOABMXKYIIAS CWJIA HWHAYKUUHU. 3aKOH 3JIEKTPOMAarHUTHOU
naaykuuu Gapanes.

BuxpeBoe nanekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

14



TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: II0CTOSIHHBIE
MAarHuThbl, DJJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YacCTULl, MHAYKIIMOHHAS NIEYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO yYKa MAarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYIIEH CHUJIbI MHAYKUMU OT CKOPOCTH WU3MEHEHUS
MAarHMTHOT'O IOTOKA.

SIBiieHne caMOUHYKLIWH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

NccenenoBanve siBIeHUs dJIEKTPOMAarHUTHOW UHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyeOaHHUs.
I'apmonndeckue komebanus. Ilepuon, vactora, ammuutyga u ¢aza KoneOaHUH.
[IpyxuHHBIM MasgTHUK. MaTeMaTHU4EeCKUH MAasiTHUK. YPaBHEHHE TapMOHUYECKUX
kosneOanuii. [IpeBpalnienue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIME Konebanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUU B UJCATHHOM KOJIeOaTEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOk. CHUHYCOMIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIUTYIHOE€ U JCHCTBYIOIEE 3HAYEHUE CHUJIbI TOKa U
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.
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TexHuyeckue yCTpOMCTBA U INPAKTHUYECKOE IIPUMEHEHHUE: DICKTPUYCCKUHI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEaay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTenbHONW CHUCTEMBI (MPY>XUHHBIA WIH
MaTeMaTUYeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanrie CBOWCTB BBIHYXJACHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpum mocnenoBaTENbHOM COEAMHEHWUM PE3UCTOpA, KaTYIIKU
WHJYKTUBHOCTH U KOHAEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBaHne NEpeMEHHOIO0 TOKa B LEMM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoOMaAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nupakius MEXaHUMIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snekTpomaruutHoil BoiiHe. CBOMCTBa
AIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MPEIOMIICHUE, MOJsApu3anus, JudpaKius,
unTepdepennrsi. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[IpuHUMIIBI pagUOCBA3U U TEAEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M MPAKTUUYECKOE TPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHUKE W MEJUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneoburomeecs Te0 Kak UCTOYHHK 3BYKa.

HaGnronenne orpakeHust U IpesioMIICHUS MEXaHUYECKUX BOJIH.
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HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOWCTB  DJICKTPOMAarHUTHBIX  BOJIH: OTpaKCHHUE,
npesioMJIeHUe, Moaspu3anus, udpakuus, UHTEpPEPEeHLIHS.

Tema 3. Onmuxka

I'eomerprueckass onrtuka. lIpaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpee. JIyu ceera. ToueuHbI HCTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxxeHusi cBera. [locTpoeHue n300pakeHui B
IUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. l[IpenenbHbId yroja TOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHbI cocTaB 6enoro ceera. L[BeT.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTosiHUEe W ONTHYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JaBaeMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpaximoHHas peméTka. YcClIoBHE HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM MaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTtuueckue npudopsI.

[TonHOEe BHYyTpeHHEE OTpaxkeHre. Moenb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

HaGmonenue nudpakunuu ceera.

Habnronenue nucnepcun cBeTa.
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[lonyuyeHune cnekTpa ¢ MOMOILIBIO IPU3MBI.

[Tony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHOW PEMIETKY.
HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokazaresns NpeaoMIIEHUS CTEKJIa.
HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nesn 6. OcHOBBI ClIENMAJIBLHON TEOPUU OTHOCUTEJIbHOCTH

['panumel mpUMEHMMOCTH — KJIaccMueckod — mexaHuku.  [locTynatsl
CHIEIUAJIbHOW TEOPUM OTHOCUTEIBLHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, MMPUHIIUI OTHOCUTEIIBHOCTH DUHIIITEHHA.

OTHOCHUTENIHOCTh OJJHOBPEMEHHOCTU. 3aMeJIJIeHUE BPEMEHU M COKpalleHHe
JUTVHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBs13b MaccChl ¢ SHEPruel U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIBI. DHEPrus
TTOKOSI.

Pasnen 7. KBanToBasi pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPrus
U UMITYJIbC (HOTOHA.

OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dororddexra. YpaBuenue DitHmreriHa aa dotodddexra. «KpacHas rpaHuiia»
dboTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoCTBA W MPAKTUYECKOE TMPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas O6aTtapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHEToO (oTodddekTa.

Ceetoguog.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GOTOHOB MpU MEpPEeXoJe aToMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrou. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUHU aTOMa BOAOPOA.
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BosHoBeie cBoiicTBa yactull. Bomusl ne bpoitns. KopmycKyisipHO-BOJIHOBOM
Iyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenne nuHedyaThiX CIEKTPOB U3TyUEHHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
HaGmonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Peszepdopna mo  ompeneneHuo  cocTaBa
paanoakTuBHOro wu3nydeHus. CoiictBa anbda-, Oera-, ramma-u3IyyeHUs.
BrustHue painioakTHBHOCTH Ha KMBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.
Anbda-pacnan. DIEKTPOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JlydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.
Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.
Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPIETUKU. DKOJIOTUYECKHUE aCIEKThI IAEPHON SHEPTreTUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOJIIOICHHS ¥ PETUCTPALIAN AIEMEHTAPHBIX YaCTHII.
dyHaaMeHTaIbHbIe B3auMOAeCTBUSA. EAMHCTBO (hr3nveckoit KapTUHBI MUPA.
TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, simepHbIil peakTop, aToMHas 0omoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTUS acTpoHOoMUU. [IpuKiagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMHH.
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Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKUe 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mctounuk sHeprun CoyiHIA M 3BE3.
3BE3M1BI, UX OCHOBHBIE XapPAaKTEPUCTUKH. [[narpamMma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTBY». 3BE3AbI TJIABHOW IOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKICHUU U 3Boitonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunsl ramaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B SApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxkue nabnooenus

HaGmonennst HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOXKEHUM JIs ONpe/ieNieHUs MOJI0OKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Ausl CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

O600maromnee MOBTOpPeHUE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM U THUYECKOU cdepax AeSTEIHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUH B COBPEMEHHOW HAyYHOW KapTHHE MHUpPA, pOJb (PU3NUECKON TEOpHH
B (OpPMUPOBAaHWM TMPEJACTABICHUH O (HU3NYECKOW KapTUHE MHpa, MECTO
dusznueckor KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

Me:xknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce OCyIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMH MAaTEMATHUKH,
OWoNoTNU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meoswxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumore3a, (pu3mdeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBI M MX MPOEKUMH HA OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB,
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MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKIMM, NPU3HAKU TOAOOUS TPEYTOJIHLHUKOB,
onpeiesieHne MIoNaau IIOCKUX GUryp u oobEmMa Ted.

buonoeus: »snekTpuueckue SBICHUS B JKUBOM NpHUpOJE, KojieOaTelbHBbIC
JIBUKEHUS B )KMBOU MPUPOJE, ONTUYECKUE SABJICHUSA B )KUBOU NPUPOJIE, AECUCTBUE
paaualuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl O0Opa30BaHMUS KPUCTAUIMYECKONM pEHETKH, CIEKTPaJbHBIMI
aHAJIU3.

leoepaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alleKM MATHUTHBIX  PYII,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMJIICTPSICEHUIA.

Texunonoeus: JWHUAM DIIEKTPONEPENAY, TEHEPATOP MEPEMEHHOTO TOKa,
3JIEKTPOABUTaATENIb, WHIYKUHMOHHAS II€Yb, pajap, PaJIUuONPUEMHHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIEC PE3YyabTAThI OCBOCHUS yueOHOro npeamMera «Du3nukay JT0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMHM 00YJaIOIIEeTroCcsl Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIecTBa, y4acTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHu3alluy;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2)IaATPUOTHYECKOr0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHONIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4)3cTEeTUYECKOr0 BOCIIMTAHMS :

3CTETUYECKOE OTHOUIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,

MpUCYIIETo (PU3NYECKON HAYKE;
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5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6)3K0J1I0rH4eCKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYKAIOIIEN CPEZIE HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7)IIeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATCIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBISIBIIATH  3aKOHOMEPHOCTM M IIPOTUBOPEYHST B  PacCMaTpUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YJIHLTATOB
LIEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUI 1€ TEIIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHUSIX  PEAIbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBarTejIbCKue 1eCTBHUA .

23



BJIaJIETh HAayYHOW TEPMHUHOJIOTHEH, KIIOUEBBHIMU TMOHATHSIMH U METOJaMU
(u3nUecKOl HayKu;

BJIJIETh HaBBIKAMH y4€OHO-MCCIIEOBATENIbCKON M MPOCKTHON JEITEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peHICHHs 3aaad (U3NYECKOTO COACP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TOJYyYEHUI0 HOBOTO 3HAHHS, €ro
WHTEpIpEeTaluy, MpPeoOpa3oBaHUI0 W TPHUMEHEHUI0O B PA3NIUUYHBIX YYeOHBIX
CUTYaIUsX, B TOM YHCIIC TIPU CO3AaHUH YI€OHBIX MPOCKTOB B 00JIACTH (PUUKH;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0OKa3aTelbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYyIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCUTh 3HaHUS MO0 (U3MKE B TPAKTUYECKYIO 00JacCTh
KU3ZHEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUME aTbTePHATUBHbBIC PEIICHHUS.
PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TMOJy4eHUs UH(OpMaIuu (U3HUECKOTO COICpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJU3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMU Pa3IMYHBIX BUIOB U (HOpM
MPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCIIONIb30BaTh  CpeACTBA  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3zHa4YeHHS WH(OpPMAIUU U TIEJIEBOM ayJUTOPUHU, BBIOUPAs ONTUMATHHYTO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:

24



OCYLIECTBJISITH  OOIIEHME Ha YpoKax (U3UKM U BO BHE-YPOUHOMU
NesATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

pa3BEPHYTO W JIOTUYHO HU3JaraThb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAaHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHON M MHIMBHUIYyaIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBUN C YUYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OpUHUMATh 1L€TM  COBMECTHOM  JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ JIOCTHKEHHIO: COCTaBJATh IUIaH JEUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHW Y4YaCTHUKOB, OOCYXIaTh pPeE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJAJla M KAXKJIOTO y4YaCTHHKA KOMAaH/Ibl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE€ TMPOEKTHI, OLIEHWBATh HJEU C TO3UIUU HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUUYECKON 3HAYMMOCTH;

OCYILECTBJISITh IO3UTHUBHOE CTPATETHYECKOE IOBEACHHE B Pa3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJIbHbIE YueOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITH MO3HABATEIBHYIO NIEATEILHOCTh B 00JIacTU
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh W (OPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TUIaH BBIMOJTHEHUS MTPAKTUYECKON paboThl C YYETOM UMEIOLTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOYTCHHIA;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MIPEATIOYTCHUM;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JSPYIUINA B 001acTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII UHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTUBHI B NIESITECIHLHOCTD,

OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;
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BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, MX PE3YJIbTATOB W
OCHOBAHU;

WCITIOJIB30BaTh MPUEMBI pe(IIeKCHH IS OIIEHKU CUTYyaIllH, BRIOOpa BEPHOTO
pEIICHHS;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JAPYTMX TIPH aHaJUu3e pe3yJIbTaToOB
NESATEITBHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS IMPOTPaAMMBI
no ¢u3MKe 1 YpPOBHS cpeaHero oOmero oOpa3oBaHUsS Yy 0O0YyYarOIIMXCS
COBEPIIECHCTBYETCS OMOIIMOHAIbHBIN WUHTCIIJIEKT, IIPE IO Iar afoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HANpaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIIMOHAIBHOUN cephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBAHMS, BKJIIOYAIOIIEIO0 CaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeN U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh HMCXOAS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
JIpYTHX, YYUTBIBATH €ro TIPH OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITIOYAIOIIUX CTIOCOOHOCTh BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI
K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:
JEMOHCTPUPOBATh HA TPUMEPAX POJb U MECTO (U3NKU B (hopMUpOBaHUHU
COBPEMEHHOM HAay4YHOM KApPTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON IETETbHOCTH JIOJIEH;
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YUUTHIBATh TpPAHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJICTEH:
MartepualibHas TOYKa, HHEpIMadbHas CUCTeMa OTCUYETa, aOCOIIOTHO TBEPIOE TEIIO,
WJIea’bHbIN a3, MOJEIU CTPOCHUS I'a30B, KUIAKOCTEN U TBEPABIX TEJI, TOYCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu HU3NIecKux 3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJICKYJISIPHO-KUHETUUECKOW TEOpUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAaJEHUE TeJ, JABWKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojieiicTBre Ten, nuddys3us, 6pOyHOBCKOE IBMKEHHUE, CTPOCHHUE KUJKOCTEH
U TBEPJBIX TEJI, U3MEHEHHE 00bEMA TeJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIJIOBOE
paBHOBECHUE, WCIApEHHME, KOHJCHCAIMs, TUIABJICHUE, KPUCTAJUIM3AIUS, KUIIEHUE,
BJIQXKHOCTh BO3/1yXa, MOBBIIICHHUE JABJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPHITOM
COoCyJie, CBSI3b MEXKAY I[apaMeTpaMH COCTOSIHHSI Tas3a B  H30MpoIeccax,
AJIEKTPU3AIUS TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OTHUCBHIBATh MEXaHUYECKOE [IBIIKCHUE, UCIOIb3ysd (U3UYCCKUE BEITUUYUHBI:
KOOpJIMHATa, MYTh, IEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KMHETHYECKasl dHEPTHsl, MOTCHIIMAIbHAs YHEPTUsi, MEXaHUuecKas
paboTa, MexXaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICII HCTOJB3yEMBIX BEJIIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMUMHAMH;

ONHUCHIBATh H3YYEHHbIC TEIJIOBBICE CBOMCTBA TE€JI U TEIUIOBBIC SIBJICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMmIleparypa, CpeIHss
KMHETUYECKasi PHEPTUSl XaOTMYECKOTO JBMXKEHHUSI MOJIEKYJ, CPEAHEKBaJApaTUUHAas
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPCHHSS HHEPTHs, paboTa rasa,
KO3 (PUIIMEHT TIOJE3HOrO0 JICHCTBUSA TEIUIOBOT'O JIBHTATENs; TPH OIKMCAHHHU
IPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEeMBIX BEJIHWYMH, UX
0003Ha4YCHUS] W CIUHMIBI, HAaXOAUTh (OPMYINBI, CBS3BIBAIOIIUME JAHHYIO
(bU3UYECKYIO0 BEIUYMHY C IPYTHMHU BEJTUYNHAM;

ONHUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U JICKTPUUECKHUE
SBICHUS (TIPOIIECCHI), UCTIONB3Ysl (PM3UUCCKUE BEIMYHMHBI: SJICKTPHUCCKUN 3apsi,
AJIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTH OIS, MOTEHIIMAJ, Pa3HOCTh MOTEHIIMAJIOB;
NP ONUCAaHWHM TIPAaBUJIBHO TPAKTOBATh (U3UYCCKUHA CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUS W €JWHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE
JTaHHYI0 (QU3NYECKYIO BEIMUMHY C APYTUMHU BEJIMYMHAMU;

aHAJTU3MPOBATh (PU3MUYCCKHUE MPOIESCCHl W SBICHUS, HUCIOIB3Ys (PU3HUeCcKue
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPaHEHHS MEXaHMYECKOW OJHEpPruu, 3aKOH COXpaHEHHUs HMITYJIbCa,
MPUHIMI CYNEPHO3UIIMN CHUJ, TPUHIIUIT PABHOIPABUS HHEPIUAIBHBIX CHCTEM
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oTcu€Ta, MOJEKYJSIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHUS BEIIEeCTBA, Ta30BbIC
3aKOHBI, CBS3h CPEIHEH KMHETHYECCKOW SHEPTHH TEIJIOBOTO JBYKCHHS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpH OTOM pa3inyaTh CJIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MaTEeMaTHYECKOE BBIPAKCHHE M YCJIOBHS (TPaHUILBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMUIBI JCHCTBUSA MAaIlMH, NTPHOOPOB W
TEXHHUYECKUX YCTPOUCTB; pa3MuaTh yCIOBUS WX O€30MAaCHOTO HCIOJIL30BAaHUS B
TIOBCETHCBHOM JKU3HM,

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3HUCCKUX SBICHUH U
IPOIIECCOB C HCIOJB30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh npoOieMy/3agady W TUNOTE3y Y4eOHOTrO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OIBIT H
(bOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBINH CIIOCOO HM3MEPEHUS W MCIOJb30BaTh W3BECTHBIC
METOJIbI OIICHKH TMOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(¢uKcUpoBaTh PE3YNbTATHl TMOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIIUYUH B
BUJIE TaOIUIl U TpaUKOB, I€NaTh BHIBOBI IO pe3yIbTaTaM UCCIIEI0OBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN HCCIEIOBAHUNA B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTEIBHOCTU C WCIOJB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1ab0OpPaTOpPHOTO
000py1I0BaHMUS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (U3UYECKOW MOJICIbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aa4H
BBIOWpATh (HU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BETUYUHBI U (POPMYIIBI,
HeoOXonuMble NIt €€ pelieHus, POBOAUTh Pacdy€Thl M OIEHWBATH PEATbHOCTH
MOJIYYCHHOT'O 3HAYCHHS (PU3HMUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPANBATh JJOTUYECKHA HETPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uUecKre SIBICHUS;

UCTIONIb30BaTh ~ MPU  PEIMIeHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
Y TIPE/ICTAaBIICHUS Y4eOHOW W HAy4IHO-TIOMYJISIPHOW HWH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;
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MPUBOJUTH MPUMEPHI BKIAJAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

HCIIOJIB30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCETHEBHOM >KU3HU
it o0ecrieyeHus: 0€30MacHOCTH MpU OOpalIeHUuu ¢ TprudopamMu U TEXHUYECKUMHU
YCTPOUCTBAMHU, JJII COXPAHEHHUS 3JI0POBbS M COOJIOJCHUS HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TpYIINE C BBHINOJHEHUEM PaA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBATh Pa0OTy TPYMIbI, PAIMUOHAIBHO paclpenesiTh OO0S3aHHOCTU H
IJIAHUPOBATH JIEATEIILbHOCTh B HECTAHIAPTHBIX CUTYaIlUsIX, aJICKBAaTHO OIICHUBATH
BKJIJl KQXI0TO U3 YYAaCTHUKOB I'PYIIIBI B PEIIEHUE PACCMAaTPUBAEMOM TPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpPUMEpPax poyib U MeCTO (Pu3uku B (HOPMUPOBAHUM
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHU COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B MPAKTUYCCKOW IEATCIbHOCTHU JIIOJCH, IIEJOCTHOCTh U €IMHCTBO
bu3uYeCKoi KapTHHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YyYCHHBIX (PU3MUYECKUX MOJICIICH:
TOUYCYHBIN AIEKTPUUECKHUI 3apsiji, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, sA/lepHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO siApa NP pelieHUH (HU3UIECKUX
3azay;

pacno3HaBaTh (pu3nyecKkue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAaHTOBOU (DU3UKHU: DIIEKTPUUYECKAS] TIPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUA TOKA, B3aUMOJICHCTBHE
MarHuTOB, OJEKTPOMATHUTHAS WHAYKIHS, JACHCTBME MAarHUTHOTO TIONS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KOJI€OaHUS H
BOJIHBI, TPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHHUE, MPEIOMIICHHE,
uHTeppepeHnus, audpakuus W TONSpU3alUs CBETa, JHUCIEPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass U HMCKYCCTBEHHas

PaIHOAKTUBHOCTb;
ONMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIIEKTPUUYECKHUE, MAarHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) WU

AJIEKTPOMArHUTHBIE SIBJIEHUSA (MPOLIECCHI), HCMONB3Yd (PU3NUYECKUE BEIUUYUHBI:
ANEKTPUYECKUM 3apsl, CHJIa TOKA, SJEKTPUUYECKOE HANPSIKEHHUE, DIIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAsl CHUlia, paboTa TOKa,
VHAYKUWS MarHuTHOIO Mojs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl 3JICKTPUYECKOTO M MArHUTHOTO IIOJIEH, MEPHOJ WU YacToTa
KojiebaHuil B KoJeOaTeJIbHOM KOHTYype, 3apsii W Cujla ToKa B MpoLEecce
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TAPMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pACCTOSHHE W
ONTHYECKAs] CHUJIa JIMH3BI, TPU OIKMCAHWHM TPABUIHHO TPAKTOBATH (PU3MUECKHIMA
CMBICIT HCIIOB3YEMBIX BEIWYMH, HMX OOO3HAYCHHMsS] W CIAMHHIIBI, YKa3bIBaTh
(GopMyIBI, CBS3BIBAOIIME JAaHHYIO (U3MYECKYI0 BEIUYHHY C JPYTUMH
BEIIMYNHAMU;

ONKCHIBATh HW3Y4YCHHBIC KBAHTOBBIC SIBICHHWS H IPOIECCHI, HCIOIB3YS
(du3HUeCKre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI |
9JacToTa CBETa, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOTypaciaaa, YHEPTUs CBI3H
ATOMHBIX SIJEP, TPU ONUCAHUM TIPABWILHO TPAKTOBATh (DH3UYCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, WX OOO3HAYCHUS M CIWHUIIBI, yKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JIAHHYH (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HAUCHHUE (DHU3UICCKON BEIIMYNHBI;

aHAM3UPOBATh (PU3NUYECKHUE TMPOIIECCHl M SBJICHUS, WCIIONB3Ys (PU3NYECKHEC
3aKOHBI W MPHUHIUIIEE: 3aKOH OMa, 3aKOHBI MOCJICA0BATEILHOTO U MapaJlIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH J[oyns—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOT0 PaclpOCTPAHCHHS CBETa, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI IMPEIOMJICHUS CBETa, ypaBHECHHE ODHHINTEHHA 1 GorodddekTa,
3aKOH COXPAaHCHHS DHEPIHU, 3aKOH COXPAHCHHS WMMITYJbCa, 3aKOH COXPaHCHHSI
AIIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHUS MacCOBOI'0 4HCHa, MOCTyNarhl bopa,
3aKOH PaJMOaKTHBHOIO pacraja, IMPU 3TOM pa3IndaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BbIpaKEHHUE U YyCJIOBUs (TpaHUIlBI, OO0JACTH)
IPUMEHUMOCTH;

OTIPENIeIATh HAIlpaBJIEHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIs TIPOBOTHHUKA
C TOKOM, CHJIbI AMniepa u cuiibl JIopeHa;

CTPOUTh M ONHUCHIBATh H300pa)KEHHUE, CO3/1aBAEMOE€ IUIOCKUM 3€pPKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHSTh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHUN U
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX M3MEPEHHI: TpPU STOM
dbopmynupoBaTh mpodJaeMy/3amady W THIOTE3y Yy4eOHOTO OSKCIEPHMEHTA,
coOupaTh YCTaHOBKY W3 TMPEMJIOKEHHOTO OOOPYJOBaHUS, MPOBOIUTH OIBIT U
(bopMyITHPOBATH BHIBOIHI;

OCYIIECTBIISITh MPSMBIE M KOCBEHHBIC M3MEPECHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
NPSMBIX HM3MEPEHUH: TPH O3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH
pPe3yIbTATHl MOJTYYCHHOW 3aBUCHMOCTH (M3WYSCKUX BEJIWYUH B BHUAC TaOIHUI] U
rpa¢uKOB, JIeJIaTh BBIBOJIBI ITO Pe3yJIbTaTaM HCCIICIOBAHMS;
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co0Jiro1aTh MpaBmwia 0E30MacHOro TpyjAa MpPU MPOBEACHUU UCCIEAOBaHUM B
paMKax yd4eOHOTO SKCIEPUMEHTa, YUeOHO-MCCIENOBATENFCKOH M TMPOCKTHOU
AESITETFHOCTH C MCIOJIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000py10BaHMUS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIONB3Ys (hU3MUECKUE 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHaJIM3a yCIOBUA 3a1aun
BbIOMpATh (PU3UUECKYI0 MOJEINb, BbIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOAMMBIE ISl €€ pelIeHusi, MPOBOAUTh PACUYETHl U OIEHUBATH PEATbHOCTD
MOJTYYEHHOT'0 3HAUEHUS (PU3NIECKON BETUIHHEI;

pelaTh KaueCTBEHHBIE 3a/1a4l: BEICTPAUBATh JIOTHYECKH HETPOTHBOPEUUBYIO
[ETIOYKY PACCYXKIEHUI C OMOpO Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH |
du3nYecKue SIBICHNUS;

UCTIONB30BaTh ~ MpPH  peHmIeHHWH  y4eOHBIX  3a7ad  COBPEMCHHBIC
MH(POPMAITMOHHBIC TEXHOJOTUHU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIHH
U TIPEJICTaBIICHUS] y4eOHON W HAYYHO-TIOMYJISIPHOW MH(DOpPMAIMH, TTOTYYSHHOW W3
pa3IMYHBIX HICTOYHUKOB, KPUTUIECKH aHATM3UPOBATH TOTydaeMyr0 HH(pOpMAIIHIO;

OOBSICHATh TPHHIMIBI JEHCTBUS MAallWH, TPUOOPOB W TEXHHUYECKHX
YCTPOWCTB, pa3IndaTh YCIOBUS MX 0€30MAaCHOTO HMCIIOJIb30BaHUS B TIOBCEIHEBHOM
KU3HU;

IPUBOAUTH MPUMEPHI BKJIAZa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHME IPOIIECCOB OKPYXKAIOIIEro MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KHU3HU
U1 obecniedeHrs 6€30MacHOCTH MPU OOpaIIeHUH ¢ MPUOOpPaMu U TEXHUUYECKUMU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 30POBBS U COOJIIOJIEHUSI HOPM SKOJIOTMYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTaTb B TIpyNme C BBINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIAHUPOBaTh pPaboOTy TpyNIbl, pPALUOHAIBHO pACHpPENeNiaTh OOSI3aHHOCTH U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJleKBaTHO OLICHUBATDH
BKJIaJ] KXJIOTO U3 YYACTHUKOB IPYIIIBI B PEIIEHNE PacCMaTpPUBAEMOM MPOOIEMBI.

TemaTnueckoe niianuposanue 10 kiacc

No Tema paznena KonmuecTBo
4acoB
J1aH daxt
1. | ®usnka ¥ METOIbl HAYYHOT'O MO3HAHUS 2
2. | Mexanuka 18
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3. | MonekynsipHas Gu3HKa U TEPMOJMHAMUKA 24
4. | DnexTpoAHaAMUKa 22
5. | PezepBHOE Bpemsi 2
Htoro 68
YPOKHU KOHTPOJIS
KoHTposabHbIe paboThl 4
JlaboparopHbie pabOThI 4
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TemaTrnueckoe mianuposanue 11 kiace

Ne Tema paznena KonnuecTBo
9acoB
I1aH dakr
1 | OcHOBBHI AMIeKTpOAMHAMUKY (TIpOIOJKEeHUE) | 9
2 | KonebGanus 1 BOJIHBI 15
3 Onruka 13
4 | OCHOBHI CTICIMATBHON TEOPUH 3
OTHOCHUTEIHBHOCTH
5 | KBanroBas ¢usuka 17
6 | IloBTopenue 9
7 | Pesepn 2
NTOI'O 68
YPpOKHU KOHTPOJIS
KoHTponbHbIe paboThl 5
JlaGoparopHbie pabOThI 5

KANEHAAPHO-TEMATUYECKOE NJIAHUPOBAHUE10 Knacc

Ne |Tema ypoka Jara [Mpumeuanue
IUIAH ‘(l)aKT
Paznen 1.OU3UKA U METOAbI HAYUHOI'O IO3HAHMUMA (2 yaca)
1 |®dusuka — Hayka o nmpupoje. Hayunsie 5.09
METOJIbI TO3HAHUS OKPYKAIOIIET0 MUPa
2 |Posb u MmecTo ¢usuku B GOpMUPOBAHUU 5.09
COBPEMEHHON HAYYHOW KapTHUHBI MUPA, B
PAKTUYECKON IeITeTLHOCTH JII0IeH
Pa3znen 2.MEXAHHUKA (18 yacoB)
3 |Mexannueckoe asumxenue. OTHocutensHocTh |12.09
MeXaHM4ecKoro NBwkeHus. [lepemenienue,
CKOPOCTb, YCKOPEHHE
4 |PaBHOMEpHOE NPSIMONIMHENHOE JBUKEHHE 12.09
5 |PaBHOyCcKOpeHHOE psiMonmHerHoe aBmkeHue |19.09
6 |CBoboxnoe magenue. Yckopenue csodomnoro (19.09
najcHus
7 |KpuBonuHeliHOe ABWKEHHE. [[BoKeHMe 26.09
MaTepUAIBHON TOYKH 10 OKPYKHOCTH
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ITpuaiun oTHOCcUTENBHOCTH [ annites.
Nuepryanbublie cucreMmsl orcueTa. [lepBoiit
3akoH Herotona

26.09

Macca rena. Cuna. [lpuauun cynepno3uunu
cwi. Bropou 3axkoH HerotoHa muis
MaTepuaIbHOU TOYKHU

26.09

10

Tperun 3akoH HproTOHA 111 MaTepraibHbIX
TOYEK

3.10

11

3aKOH BCEMUPHOTO TATOTeHUs. Cuiia TSKECTH.

HepBaﬂ KOCMHUYCCKAA CKOPOCTb

3.10

12

Cuia ynpyroctu. 3akoH ['yka. Bec tena

17.10

13

Cuna tpenus. Koapdunuent tpenus. Cuna
COMPOTHUBJICHUS MPU JBUKEHUU TENa B
KUJKOCTH MJTU Ta3e

17.10

14

[TocTynarenbHOE M BpallaTeIbHOE JIBUKECHUE
a0COJIFOTHO TBEPAOTO Tema. MOMEHT CHJIBI.
[Imeyo cuibl. YcimoBus paBHOBECHS TBEPAOTO
Tea

24.10

15

I/IMHyJ'IBC MaTepHaHBHOﬁ TOYKH, CUCTCMbI
MaTCpHUAJIBHBIX TOYCK. I/IMHYJIBC CHJIBI. 3aKOH
COXpaHCHUA UMITYJIbCA. PeakTuBHOE
JABUXKXCHHUC

24.10

16

PaGota u montHoCTh cuibl. Kunetnueckas
SHEPrus MaTepuanbHO Touku. Teopema 00
W3MEHEHHH KUHETUYECKOW YHEPTrUuu

31.10

17

[TorenumnaneHas sueprus. [loreHunanpHas
SHEPTHs ynpyro aeGpopMUPOBAHHOU
npyxuHbl. [loTeHIIManbHas SHEPrus Teaa
BOJIM3H MOBEPXHOCTH 3EMJTU

31.10

18

HOTGHHI/IaJ'IBHBIe 1 HC IIOTCHIOHNAJBbHBIC CUJIBI.
CBs3p pa6OTI>I HC IIOTCHIOHMAJIbHBIX CHUJII C

W3MECHECHUEM MEXaHUYECKOU OHCPIUHU CUCTCMBI

TeJ. 3aKOH COXPAaHEHHS] MEXaHUYECKOU
SHEPIruu

7.11

19

Jlabopatopnas pabota «VccnenoBanue cBs3u
pabOThI CHITBI C U3MEHEHUEM MEXaHUIECKOMN
SHEPIrUH TeJIa Ha PUMEPE PACTIKECHUS
PE3UHOBOIO KT'yTa»

7.11

20

Kontponbnas padota o teme «KunemaTtuka.
Jlunamrika. 3aKOHbI COXPAHEHHS] B MEXAHHUKE»

7.11

Pasznen 3.MOJIEKYJ/JIAPHAS ®PU3UKA U TEPMOJANHAMMUMKA (24 yaca)
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21 |OCHOBHBIE ITOJIOKEHHS MOJIEKYJISIPHO- 14.11
KUHETUYECKOW Teoprun. bpoyHOBCKOE
nemxenue. Auddysus

22 |Xapaxkrtep IBUKEHHS U B3aUMOJICHCTBUS 14.11
YaCTHII BelIecTBa. MOJIeIN CTPOCHUS T'a30B,
KUJIKOCTEN U TBEPIBIX TEJ

23 |Macca mosekyi. KonnuectBo BelecTsa. 28.11
IToctosHHas ABoraapo

24 |TennoBoe paBHOBecue. TeMmneparypa u €€ 28.11
n3Mmepenue. [llkana remnepatyp Llenbcus

25 |Uneanbusiii raz B MKT. OcHoBHOE ypaBHeHue [5.12
MKT

26 |AGconroTHas TeMreparypa Kak Mepa cpeanei [5.12
KWUHETUYECKON DHEPTUU JBUKCHUS MOJICKYL.
Ypasuenue MenaeneeBa-Kianerpona

27 |3akon JlaneroHa. I'a30BbIe 3aKOHBI 12.12

28 |JIabopaTtopHas pabora «HccnenoBanue 12.12
3aBUCUMOCTH MEXK/y MTapaMeTpaMu COCTOSTHHSI
pa3peKEHHOTO ra3ay

29 |M3omporiecchl B UaeaabHOM T'a3e U X 19.12
rpaduyeckoe npecTaBiIeHHe

30 |BuyTpenHss sHeprus TepMmoguHamudeckod  |19.12
CUCTEMBI U CIIOCOOBI €€ U3MEHEHHUS.
KonuuectBo Tersorsl U padoTa. BHyTpeHHss
HHEPrUs OJHOATOMHOTO MICAIbHOTO Ta3a

31 |Buspl Tennonepenaun 26.12

32 |YaenbHas TEIIIOEMKOCTD BEIIECTBA. 26.12
KonudecTBo TemioThl pu Terionepeaaye.
AnnabaTHBIN MPOIECC

33 |[IepBblii 3aKOH TEPMOAMHAMUKH U €TI0 9.01
IPUMEHEHHE K U30TIpoIieccaM

34 |HeoOGpaTuMOCTh MPOIIECCOB B MPUPO/IE. 9.01
Brtopoii 3aKk0H TepMOAMHAMUKH

35 |[Tpunnumn nevicrBus u KIIT TermoBoi 16.01
MAaITHBI

36 |[{uxn Kapuo u ero KI1JI 16.01

37 |9konoruyeckue mpodiaemsl Terodnepretrkn |23.01

38 |O6o6maromumit ypox «MonexkynspHas usuka. |23.01
OCHOBBI TEPMOJAMHAMUKHN

39 |KontpomnpHas paboTa o Teme 30.01

«MonekynsapHas ¢puzuka. OCHOBBI
TEPMOJTUHAMUKI
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40

[TapooOpa3zoBaHue 1 KOHICHCAIUSI.
Hcnapenue u KuneHue

30.01

41

AOCOIOTHASI 1 OTHOCUTEIIbHASI BIAKHOCTh
BO31yxa. HaceleHHsIi nap

6.02

42

Tsepnoe Teno. Kpucrannuueckue nu amopdHsie
Tena. AHU30TPONUS CBOUCTB KPUCTAIJIOB.
Kunkue kpucramisl. CoBpeMEHHbIE
MaTepHaJIbl

6.02

43

[InaBnenue u kpuctanauzauus. Y qeiabHas
TerioTa miasnenus. Cydnumanus

13.02

44

VYpaBHeHue TernoBoro danaHca

13.02

Pa3

nea 4.9JIEKTPOANHAMMKA (22 yaca)

45

DneKkTpu3anus Tell. DNEKTPUUECKU U 3apsil.
JIBa BHJIa DJIEKTPUUYECKUX 3aPsIOB

27.02

46

HpOBOJ]HPIKPI, AUDBJICKTPUKHU U
IMOJYIIPOBOJHUKMH. 3akoH COXpaHCHUA
QJICKTPUYICCKOI'O 3apiaaa

27.02

47

B3aumoperictBue 3apsanoB. 3akon Kynona.
To4euHBIN AIEKTPUIECKUU AP

5.03

48

Hanpsi>k€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[IpuHUIMN CyNIEepIIO3UIUN FIEKTPUUECKUX
noJier. JIMHUKM HanpsKEHHOCTH

5.03

49

Pabota cui 3JIeKTpOoCTaTHIECKOTO MOJIS.
Ilorenmuan. Pa3HocTh MOTEHIINAIOB

12.03

50

[IpoBOAHUKH U JUDIIEKTPUKH B
3JIEKTPOCTATUYECKOM TT0JI€e. JIudneKkTpuueckas
MIPOHUIIAEMOCTh

12.03

o1

DnekTpoeMkocTb. KoHeHcarop

19.03

52

DIEKTPOEMKOCTD MIIOCKOI0 KOHAEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJIEHCaTopa

19.03

53

Jlabopartopnas padota "U3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"

26.03

o4

[TpyHUMD EUCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJILHOTO armapara,
CTPYHHOTO MpUHTEpA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMJICHUE AJIEKTPOIIPpHOOpPOB

26.03

55

DNEKTPUYECKUN TOK, YCIOBUS €T0
cymectBoBanus. [locTosHubIi Tok. Cuia
toka. Hanpsixkenue. ConpoTunenue. 3akoH
Oma nnst yuactka uenu. KontposnbHas pabota

10 TeMe: "DHEPrus 3apsiKEHHOTO

2.04
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KoHzeHcaTtopa'. "DIeKTpOEMKOCTD
KOHJIeHcaTopa'.

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIIaHHOE COEMHEHNE TPOBOIHUKOB.
Jlaboparopnas paborta «3yuenue
CMEIIaHHOTO COSTUHEHUS PE3UCTOPOB

2.04

57

PaboTa 1 MOUTHOCTb 3NEKTPUUECKOr0 TOKA.
3akoH J[xoyns-Jlenna

16.04

58

3akon OMa JiJis MOJTHOM (3aMKHYTOM)
anekTpudeckon renu. Koporkoe 3aMbIkaHue.
Jlaboparopnas pabora «M3mepenue DJ1C
UCTOYHWKA TOKA U €0 BHYTPEHHETO
COTIPOTHUBIICHHSI»

16.04

59

DIEKTPOHHASI TPOBOIUMOCTb TBEPABIX
METaJIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBEpXIPOBOAUMOCTD

23.04

60

DNeKTpUYEeCKUH TOK B Bakyyme. CBOHCTBA
AJIEKTPOHHBIX MYYKOB

23.04

61

[TonynmpoBOHUKH, UX COOCTBEHHAS U
npuMecHasi IpoBOAMMOCTh. CBOUCTBAP—N-
nepexoa. [lonynmpoBogHruKoBbIE TPHOOPHI

30.04

62

DNEeKTPUUECKUH TOK B pacTBOPaX M paciijiaBax
AIEKTPOJIUTOB. DJIEKTPOTUTHICCKAS
JTUCCOLMAIUsI. DICKTPOJIN3

30.04

63

DJIEKTPUUYECKUH TOK B raszax.
CaMOCTOATEILHBIN U HECAMOCTOSTEIbHBIA
pazpsan. Monuus. [Imazma

7.05

64

DieKkTpudecKue MpruOOPsI U YCTPONCTBA U UX
IpaKTHYeCKoe MpuMeHeHue. [IpaBuia
TEXHUKH 0€30IMaCHOCTH

7.05

65

O60o061maronuil ypok «JICKTPOIHHAMHUKAY

14.05

66

KonTtponbshas pabora mmo teme
«nexrpocrtatuka. [TocTostHHBIN
AJIEKTPUYECKUM TOK. TOKM B pa3ianyHbIX
cpenax»

14.05

67

PesepBHblii ypok. KonTposbHas padbora mno
TeMe "DIeKTpoJuHaMHuKa"

21.05

68

PesepBublii ypok. O000marOmuii ypok mo
temam 10 kiracca

21.05
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KANEHOAPHO-TEMATUYECKOE NJIAHUPOBAHMUET1 kiacc

Ne Tema ypoka Jara IIpumeyanue
IIaH ‘(l)aKT
OCHOBBI 3J1eKTPOAUHAMUKH (9 yacoB)

1 |BBOJHBINI HHCTPYKTAX MO OXpaHe TPyJa. 4.09
B3aumopernicteue TOKOB. MarauTHoe IoJjie Toka

2 |BexkTop MarHUTHOW MHAYKUWU. JIMHUM 4.09
MarHUTHOW WHIYKIIAN

3 |Moaynb BekTOpa MaruuTHol uHaAykiuu. Cumia 11.09
Awmnepa

4 | JJabopatopHas padota Nel «M3mepenue cuiibl 11.09
B3aMMO/JICHCTBHS KATYIIKA C TOKOM U MarHUTa»

5 |[elicTBHE MarHUTHOTO TMOJISl HA IBHKYITUAKCS 18.09
3apsan. Cuna Jlopenia

6 |SIBieHUe PIEKTPOMArHUTHON UHIYKIIMH. 18.09
MarunutHsii notok. Hanpasnenue
VHIYKIMOHHOTrO ToKa. [IpaBuio Jlenua

7 | JlJaboparopHas padota No2 «McciaeqoBanue 25.09
SIBJICHUSI DJIEKTPOMArHUTHON WHIYKITUN

8 |3akoH snekTpoMarHuTHOM HHAYKIUU. DJC 25.09
UHAYKIIMH B IBMKYIIUXCS] IPOBOAHUKAX.
Camounnykiusi. UHAYKTUBHOCTB. DHEPrus
MarHUTHOTO MOJISI TOKA. DJIEKTPOMAarHUTHOE MOJIe

9 |KoutpoasHas pabora Nel mo teme 2.10
«DNEeKTPOMarHuTHasl MHIYKITUS)

Kosne0anusi u BoJHbI (15 yacoB)

10 |Ananu3 KOHTPOJBbHOU pabOTHI 2.10
«IneKTpoMaruuTHast HHAYKIUsS». CBOOOIHBIC U
BBIHYKJICHHBIE KOJI€OaHUs. Y CII0BUE
BO3HUKHOBEHUSI CBOOOTHBIX KOJICOAHMIA
MareMaTtndeckuil ¥ Py KUHHBIN MasITHUK.
Jlnnamuka KonebaTebHOTO TBUYKEHUS

11 |JTaGopatopnast pabota Ne3 «OmnpeneneHue 16.10
YCKOPEHUS CBOOOTHOTO MAaICHUS TTPU TIOMOIITU
MasITHUKA

12 |I'apmonmndeckue konebanus, (haza KoeOaHui. 16.10
[IpeBpatenne sHEPTUH TPU TAPMOHUIECKUX
konebanusx. Pezonanc u 6opn0da ¢ HUM

13 |CBoOoOHBIE KOIEOaHUS B KOJICOATEIHHOM 23.10

KoHType. [IpeBparnienue sHepruu npu
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QJICKTPOMAIrHUTHBIX KoJeOaHMIX.

14 |Ilepuon cBoOOAHBIX 3NeKTpUyYecKuX KoneOanuid. [23.10

15 |IlepeMeHHBI ANEKTPUUECKHUI TOK AKTUBHOE 30.10
COIIPOTUBIICHUE. [IeHCTBYIOIIEE 3HAUCHNUE CUIIBI
TOKA M HaMPSDKEHUSL.

16 |EMKOCTBh M MHIIYKTUBHOCTD B Lieniu niepemenHoro [30.10
TOKa

17 |Pe3oHaHC B 3JEKTPUUYECKON 1IETTU 13.11

18 |['enepupoBaHue IEKTPUIECKON IHEPTUH. 13.11
TpancdopmaTopsl

19 |[Ipou3BoacTBO, Mepeaaya u UCIOIb30BaHUE 13.11
AIIEKTPOIHEPTUU

20 |BonnoBble siBnenus. Pacnpocrpanenus 27.11
MEXaHUYECKUX BOJIH

21 |[lnvna BonHbl. CKOPOCTH BOJIHBI 27.11

22 |Bonnbl B cpesie. 3BYKOBBIE BOJIHBI 27.11

23 |U3nyueHue 3neKTpOMarHuTHBIX BOJTH. [InotHOCTS |4.12
MIOTOKA 3JIEKTPOMArHUTHOTO U3ITyUEHUS

24 |Nzobpetenne panguo A.C.ITonoeim. [Tpuntuner  |4.12
paanoCBsI3U

25 |CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. 4.12
Pacnipoctpanenue paanoBoiH. Paanonokausi.

[Tonsitue o TeneBuaeHuu. Pa3BuTue cpeacTs

CBSI3U

KonTtponbsnas pabora Ne2 «Konebanus u Boaasy |11.12
Ontuka (12 yacos)

26 |AHanmu3 KOHTPOJIbHOM paboThl. «Konebanus u 11.12
BOJIHBD» Pa3BuTHE B3IIISI10B HA IPUPOY CBETA.
Cxopoctb cBeta. [Ipunnun [toiirenca. 3akox
OTpa’KE€HUs CBETa

27 |3axon npenomienus ceera. [lonmHoe orpaxenue |18.12

28 |JIaboparopnas padota Ne4 «3mepenue 18.12
MIOKA3aTesl MPEJIOMIICHUS CTEKIIa

29 |OnTtuueckue mpubopsl. JInazer. @opmyna Toukon |25.12
JVH3BI. Y BEIMYCHUE JTHH3BI

30 |JIaboparopHas paboTa Ne5 «Onpenenenue 25.12
ONITUYECKON CHJIBI JIMH3BI U (JOKYCHOTO
paccTosiHusl COOMpArONIEH JIMH3bI»

31 |/Iucmepcus cBera. 15.01

32 |UuaTepdepeHius MeXaHHYECKUX BOJIH U CBETA. 15.01

[Ipumenenue nHTEpPEpPEHITUN.
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33 |Audpakuus cBeToBbIX BOJH. JudpakinuonHas 22.01
pelIETKa

34 |JlabopatopHas pabota Ne6 «M3mepenue qunsl  (22.01
CBETOBOU BOJIHBI»

35 |llonsipuzanus cBeta. ['a3 kak ontuyeckas 29.01
cucTema

36 |UudpakpacHoe u ynbrpaduonetoroe uznydenus. (29.01
PentrenoBckue nyuu. [lkama 3J€KTpOMarHUTHBIX
BOJTH

37 |KontponbHas padota Ne 3 mo teme «OnTuka 5.02

OcHOBBI cHIEHUAJIBHOI TEOPUH OTHOCUTEJIBHOCTH (3 yaca)

38 |Ananu3 koHTponsHOM pabothl. [Toctynatert CTO [5.02

39 |PenaTuBucTCcKass fTMHAMUKA 12.02

40 |CBs13p MEXTy MacCOM U dHEpruen 12.02

KBantoBas ¢pusunka (17 yacos)

41 |Dororddext. YpaBHeHUE DUHINITEITHA. 26.02

42 |®otousl. [lpumenenne pororddexra. 26.02

43 |laBreHue cBeTa. XMMUYECKOE ACHCTBUE CBETA. 4.03

44 |Pemeunue 3axau 1o TeMe «CBETOBBIE KBAHTED) 4.03

45 |KontponbHas pabora Ne3 mo teme «IeMeHThI 4.03
CTO u xBaHTOBOU U3UKIY

46 |Ananmu3 KOHTpOILHOM paboThl u Koppekuus YY1, [11.03
Ctpoenune aroma. OnbiTel Pezepdopna.
[Lmanerapnas moaens aroma. KBaHTOBBIE
noctyJsiatel bopa. Jlazepsl.

47 |CrexTpsl U CIIEKTpaIbHBIC alapaThl. 11.03
CnekTpaJibHbIN aHAIN3

48 |Jlabopatopnas paborta Ne7 «Habmonenue 18.03
CIUTOITHOTO M JINHEHYATOTO CIIEKTPOB)

49 |MeTobl PETHCTPAIMH JIEMEHTAPHBIX YACTHII. 18.03
Bubl painoakTUBHBIX U3J1YYEHHMN.

50 [PagnoakTBHBIC MPEBpAIICHUS. 3aKOH 25.03
paanoakTuBHOTO pacnana. [lepuon momypacnaza.

51 |Crpoenue aToMHOTO sipa. DHeprus cBs3u saep. |25.03
N3oTonsl.

52 |Snepusie peaknuu. [lenenue saep ypana. Lennsie (1.04
SIIEPHBIE peaKIUuU. S NepHbIA peaKkTop.

53 |Tepmosimepubic peakuun. [Ipumenenue saepaoii  |1.04

SHEPreTUKU. bromorndeckoe AEUCTBUE paiHalliH.
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54 |KontponbHas padota Ned mo teme «ATOMHas 15.04
¢usnka. du3nuka aTOMHOTO SAPA»

55 |AHanu3 KOHTpOJbHOM padoThl U Koppekuusa Y'Y /1. [15.04
®u3rkKa 371€MEHTapHBIX YaCTHII.

56 |Enunas ¢pusnueckas kapTuHa MUpPA 15.04
IloBTOpenue (9 yacon)

57 |IloBTopenue no teme «KuHemaTuka» 22.04

58 [IloBTOpenue no teme «JInHamuka 22.04

59 |[loBTOpeHue o Teme «3aKOHbI COXPAHEHUS 29.04

60 |[ToBTOpenue no Teme «CTaTUKa» 29.04

61 |[ToBTopenue no teme «MonekymnspHas pusuka» |6.05

62 |[ToBTOpenue mno TeMe « TepmoarHAMUKAY 6.05

63 |[ToBTOpEeHue o TemMe «DNEKTPOCTATHKA 13.05

64 |[ToBropenue no teme «IlocTossHHBIN 13.05
BJIEKTPUYECKUN TOK»

65 |[ToBTOpEeHUE 1Mo TeMe «DIEKTPUISCKHUI TOK B 20.05
Pa3ITUYHBIX Cpeax»

66 |Utoromasi KOHTpOIbHAS padoTa. 20.05

67 |AHanmu3 uTOroBol paboThl U 0000IIIEHHE 20.05

MIPOMJICHHOT0 MaTepraa.

68 |Pe3epB BpemeHHn 24.05

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI

IIpeamer Kuaacc nopP
duznka 10-11 | 1. HaGops! 1iudpoBBIX peCypCcOB K yueOHUKAM
. "duznka (bU3MKO-MaTeMaTHYSCKUN MpoIIn)",
10 kmacc, Ymxos I'.A., Xannanos H.K.
. "du3uka: MEXaHHUKA, TSCOPHUSI OTHOCUTEILHOCTH,

sanexkTpoauHamuka', 10 kimace, I'pomoB C.B. mog
peaakumen IlaponoBou H.B.

. "dusnka", 11 xnacc, I'pomos C.B. nox
peaakumen IlaponoBou H.B.

2. IloypouHbI€ IIITaHUPOBAHHUS

. [InanupoBanue K yueOHHKY "Pusnka (pu3uKo-
MareMatnueckuii npodris)", 10 kimace, Ymkos I A.,
Xannanos H.K.

. IInarupoBanue K yueOHHKY "Du3nKa: MEXaHUKA,
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TEOPHUsI OTHOCUTEIILHOCTH, dyeKkTpoarnHamMuka", 10
knacc, I'pomoB C.B. moa penakiueii [llaponosoit H.B.
. [InanupoBanue k yueOuuky "dusmka", 11 xmnacc,
I'pomoB C.B. mox penaknuei [llaponosoii H.B.

3. Meroauyeckue peKOMEH1aluu

. MeTtoanyeckue MaTepuaiabl

. PexoMmennanmu no ucnoab3oBanui Habopa LIOP
K yueOnnkam "dusnka", 10-11 kmaccwl, I'pomos C.B.
noa peaakmuein Ilaponosoi H.B.

. PexoMenaaimu no ucnoab3oBanu Habopa LIOP
K yueOHuky "®dusnka (hU3HKo-MaTeEMATHYECKUI
npoduin)", 10 kimacc, Ymxkos I'.A., Xannanos H.K.

4. "nHOBalIMOHHBIC YYEOHBIC MaTEPHAIBI

. "JlecsATh CTYHEHEN OMOMOJIEKYIISIPHON
rpaMoOTHOCTH"

. "MHTepaKkTUBHBIE JIJA0OpaTOpHEIE PAOOTEI IO
buzuke"

. "HMcTopHst HAYYHOTr'0 DKCIIepuMeHTa"

. "KpaTkast uCTopusi MOASIUPOBAHUS"

. "MyiIpTHMENA KOMILJIEKC O
0011e00pa3oBaTeIbHbIM AUCHHUILNIMHAM HH)KEHEPHOU
OATOTOBKH"

. "®uzuka 10-11 xnaccsel. [Toaroroska B EI'D"

. "®uzuka 7-11 xkinaccel. buOinoreka HarISIHBIX
rmocoouit"

. "dusuka 7-11 knaccel. bubnunoreka
DJIEKTPOHHBIX HAISIHBIX ITOCOOMA"

. "®usuka, 10 knacc", basuaun JI.B.

. "dusuka. 10 knacc", [llanosanos A.A., Bepsies
A.A.. Kpyrckmii A.H., Jleprynos B.B.

. "DKCIIEpUMEHTAJILHBIC 33Ja9d 10 MEeXaHHUKe"

5. UHCTpyMEHTBI yUeOHOU eI TeIIbHOCTH

. IIporpamma "HM3mepurens"

. IIporpammusii koMmiaeke "OC3 Xponoiaiiaep"
6. DJIEKTPOHHBIC U3TaHUS

. Kypuan "Ksant"

. Kypuan "Hayka u 5Ku3Hb"

. Kypuan "Xumus v )KU3Hb"

. Ounmkaoneaus "Kpyrocser"

7. Komnekuuu

. "KoMIIBIOTEP B CUCTEME IIKOJBHOTO MPAKTUKYMa
o duznke"

. 3ajaum o pusmuke
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. M3 dounos I'ocymapcTBEHHON ITYOTUYHON
UCTOPUYECKONU OMOJIMOTEKHU

. MI1r0cTpaTHBHO-XPOHOJIOTMUYECKHUE MATEPHUAIIBI
110 0011e00pa30BaTEIbLHBIM IPEAMETAM

. HMHaTepakTUBHBIE 3a1a4l 10 (PU3UKE

. HMHaTEepakTUBHBIE MOJEIH 110 (DU3HKE

. HMHaTEepakTUBHBIE MYJIBTUMEINIHBIE 00YUAIOIIHNE

pecypchl 1o TeMe "MogekyispHas GHu3MKa, TEIIOTa U
OCHOBBI TEPMOJIMHAMHUKH"

. Koncnekrsl o dusuke, 711 kiaccol

. KoHTposibHBIE pabOTEI 10 OCHOBHBIM pa3aciaM
yUe€OHBIX JUCIUIINH

. Martepuajbl 3a04HOM pacOpeIeICHHON
MHOronpoGWIbHON MKOJIbI AJITaliCKOr0 Kpas

. Moaynu Juisi KOJJIEKTUBHOW PaOOThI

. [TaMATHUKY HaVKU U TEXHUKHA B cOOpaHUU
[ToauTeXHUYECKOr0 MYy3€esl

. [TaMATHUKY HAVKU U TEXHUKU B COOpaHUIX
Mmy3eeB Poccun

. Pecypcel 110 dhH3uKe 3a04HON PU3HKO-
MaTeMaTHYeCKOM IIKOJIb TOMCKOT0 rocy1apCTBEHHOI'O
YHUBEPCHUTETA

. Pecypcel 1o dusuke Xa0apoBCKOW KpaeBoi
3a04YHON (PU3MKO-MAaTEMATHYECKON IIKOJIBI

. TecThl O (hU3MKE

. IuKJI HayYHO-IONYISIPHBIX BUJICOJICKIN "Mup
HAHOTSXHOJOTui"

(] 8. KoMmiekcHbI€ pecypchl

. Tematuueckue nmoadopku IHOP mo nmpeameTam
(] 9. IHCTpyMEHTBI OpraHu3aiyy y4eOHOro mporecca
. [Tnatdopma "1C O6pazosanue 3.0"
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