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MNOACHUTEJIBHAS 3AIITMCKA

[Iporpamma no ¢usrke 6a30BOro ypoBHsS Ha YpOBHE cpelHero odmiero oopa3oBaHus pazpadoTaHa
Ha OCHOBE ITOJIOKEHUI U TPeOOBaHUM K pe3yIbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTENbHON MPOrpaMMBbl,
npeacraBieHHBIX B PT'OC COO, a Takxke ¢ yu€ToMm denepanbHOil pabodell mporpaMMbl BOCIIUTAHUS U
KOHIIETIMM MpenojaBaHusi ydeOHoro mnpenmera «®Pusmka» B 00pa30BaTENbHBIX OpPraHU3ALMIX
Poccuiickoii deaepaunu, peanns3yomux OCHOBHbIE 00pa30BaTeIbHbIE IPOTrPAMMBI.

ConepxaHue mporpammbl 1O (HU3MKE HANpPaBICHO Ha (OPMUPOBAHHME ECTECTBEHHO-HAYUHOU
KapTuHBI Mupa oOyuatonuxcs 10-11 kmaccos mpu oOydeHun ux (u3nke Ha 6a30BOM YPOBHE Ha OCHOBE
CHCTEMHO-JIeSITeIbHOCTHOTO noaxoa. [Iporpamma no ¢pusuke coorBerctByet TpedboBanusam OI'OC COO
K IUTAHUPYEMBIM JHYHOCTHBIM, NPEAMETHBIM M METalpeIMETHBIM pe3ynbTaTaM OOy4YeHHs, a TaKxKe
YUUTBIBAET HEOOXOAMMOCTh peajM3alii MEXIIPEIMETHBIX CBsi3el (DU3UKU C eCTeCTBEHHO-HAyUYHBIMHU
y4eOHBIMU NpeaMeTaMu. B Hell onpenessitoTcsi OCHOBHBIE LieNU M3Y4YeHUs! QU3UKH Ha YPOBHE CPEAHEro
obmero o0pa3oBaHus, IUIAHUPYEMBIE pE3yJbTaTbl OCBOCHHMA Kypca (HU3MKM: JHYHOCTHBIE,
MeTanpeaMeTHbIe, TpeaMeTHbIe (Ha 0a30BOM YPOBHE).

IIporpamma 1o pu3uke BKIIOYACT:

® [UIAHUPYEMBIE PE3yJIbTaTbl OCBOEHHMA Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM 4YHCIE

NpeAMETHBIE PE3YIbTATHI 110 roJaM 00yUCHUS;

e coJiepaHue yaeOHoro npeamera « @u3nkay mo rogam oOydeHusl.

®du3uka kak Hayka O HauOoJiee OOIIMX 3aKOHAX MPUPOBI, BHICTyMHas B KauyeCTBE Y4eOHOTO
mpeaMeTa B INKOJIE, BHOCHUT CYLICCTBEHHBIM BKJIaJ B CHCTEMY 3HaHUH 00 OKpy)KalolleM MHpe.
HlxonpHBI Kypc (u3MKH — cuCTeMO0oOpa3ylomMid AJisi €CTECTBEHHO-HAyYHBIX YUEOHBIX NpPEAMETOB,
MTOCKOJIBKY (pU3HYECKHE 3aKOHBI JIeKaT B OCHOBE MPOLIECCOB U SIBICHUN, H3y4aeMbIX XUMHUEH, ONONIOTHEH,
¢usnueckoii reorpadueii u actpoHomueil. Mcrnons3oBanue v akTHBHOE MIPUMEHEHUE (PU3MYECKUX 3HAHUH
OTIpeneNsieT XapakTep M Pa3BUTUE PAa3HOOOPA3HBIX TEXHOJOTUH B cdepe DHEPreTHKH, TPAaHCIOPTa,
OCBOCHHUSI KOCMOCA, TOJIyYeHHS HOBBIX MAaTEpUAIOB C 33aJaHHBIMH CBOWCTBAMHU M Ipyrux. M3ydenue
(u3MKM BHOCUT OCHOBHOMH BKJIaZ B (DOPMHUPOBAaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00yJaromumxcs,
B (QopMupoBaHHE yMEHHH NPUMEHSATh HAayYHBIH METOJ IO3HAHUS NPU BBIIOJHEHUHM UMM Y4EOHBIX
HUCCIEOBAHUNA.

B ocHoOBY Kypca ¢pu3uKu 111 ypOBHS CpEAHEro oo1iero o0pa3oBaHus MON0XKEH PSAA UACH, KOTOpbIE
MOYHO pacCMaTpUBaTh KaK HPUHLIHMIIBI €T0 MOCTPOCHHUSI.

Hoes yenocmmocmu. B COOTBETCTBUM € HEH Kypce SBIAETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COICP)KUT MaTepHal W3 BCEX pa3lesoB (M3MKH, BKIIOYAET KaK BOIPOCH KIACCHUYECKOHM, Tak H
COBPEMEHHOH (PH3HKH.

Hoes eenepanuzayuu. B cooTBeTcTBHMM C Hell MaTepuan Kypca (GHU3UKH OOBEIUHEH BOKPYT
¢usnueckux teopuidl. Bemymmm B Kypce sBusercs (OpMHUpOBaHME IPEICTABIEHHH O CTPYKTYPHBIX
YPOBHSIX MaTEepHH, BEILIECTBE U IIOJIE.

Hoes cymanumapusayuu. EE peanuzanus IpeanosiaraeT MCIOIb30BAHUE T'yMaHHUTApHOTO
MOoTeHIMana GU3NIECKON HayKU, OCMBICIICHUE CBSI3U PAa3BUTUA (DU3MKU C pa3BUTHEM OOIIECTBA, a TAKKE
C MHUPOBO33PEHUYECKUMH, HPAaBCTBEHHBIMH U 3KOJIOTHYECKUMHU IIpOoOIeMaMu.

Hoes npuxnaonou nanpasnrennocmu. Kypc GU3NKH TIpenIroraracT 3HaKOMCTBO € IIIMPOKAM KPyToM
TEXHUYECKUX M TEXHOJOTHYECKHUX MPHUIOKCHUN H3YUCHHBIX TEOPUH H 3aKOHOB.

Hoes sxonocuzayuu peannsyeTcs TOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJIEPKaHMsI, TTOCBAIIEHHBIX
9KOJIOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C PA3BUTHEM TEXHHUKH W TEXHOJIOTHH, a
TaKKe 00Cy X IeHUS MPoOJIeM ParoHAIBHOTO MPUPOJOTIOIB30BAHHS U IKOJIOTHIECKOH 0€30I1aCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMHU Kypca (U3HUKW Ha YPOBHE CpPEHETO OOIero oopa3oBaHUsl SBISIOTCS
¢usnueckue Teopun (GopMUpoBaHHE TPEACTABICHHNH O CTPYKType HMOCTPOCHUS (UIUUECKOW TEOpHH,
ponu pyHAaMEHTANBHBIX 3aKOHOB U MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHHSIX O PUPOJIE, TPaHUIax
MPUMEHUMOCTH TEOPUH, JIS ONUCAHMSI €CTECTBEHHO-HAYUHBIX SIBJICHUN U MPOLIECCOB).



CucTeMHO-IeATENPHOCTHBIM TOAXO0J B Kypce (H3MKH pealn3yercsl MpexkIe BCero 3a Cyér
OpTaHu3ally YKCIIEPUMEHTAIBHOM esTeIbHOCTH o0yyaromuxcs. g 6a3oBoro ypoBHs Kypca puznku —
3TO HCIIOJI30BaHUE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIICPUMEHTOB U JTaOOPaTOPHBIX PadoT,
KOTOpbIE B MporpaMMe Mo ¢u3uKe 00beJUHEHBI B OOIIMI CIHMCOK YYCHHYECKHX MPAKTHYECKUX padoT.
Brigenenue B yka3aHHOM IepedHe JIA0OPATOPHBIX pPa0OT, MPOBOJUMBIX JUIsI KOHTPOJISS U OIICHKH,
OCYILECTBIISIETCS] YYaCTHUKaMU 00pa30BaTEeIbHOTO MpoIecca UCXOIs U3 0COOEHHOCTEH MIaHUPOBaHMS U
ocHamleHus kaOuHeta ¢usuku. IIpum 3TOM obOecneumBaeTcsi OBJIaJeHHE OOYYAIOLIMMHUCS YMEHHUSMH
IIPOBOINTHh KOCBEHHBIE U3MEPEHUs, UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3MUYECKUX BEIHYUH U IMOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPET0KEHHBIX THIIOTES.
Bonpimoe BHUMaHHME ynensieTcs PelIeHWI0 Pacu€THBIX M KauyeCTBEHHBIX 3amad. [lpm srtom s
pacdéTHBIX 3a7ay TPUOPUTETOM SIBIAIOTCS 33Ja4d C SBHO 3aJaHHOW (DM3WYECKOW MOJIENbIO,
MO3BOJISIONINE MTPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelia Kypca, Tak U
WHTETPUPYS 3HAHHS U3 PA3HBIX pa3aesioB. [ KadecTBeHHBIX 3a[a4 MPHUOPUTETOM SBIISFOTCS 3a/IaHUS HA
o0BsICHEeHHE TPOTEeKaHWS (HU3WUYECKUX SBICHHH M TIPOIECCOB B OKPYKAIOMIEW XU3HHU, TpeOyromme
BBIOOpPA (PM3HUECKOI MOJIEIH [T CUTYAIIUH MMPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBercTBuu ¢ tpedoBanmsamu PI'OC COO k MarepuanbHO-TEXHHYECKOMY 00eCredeHuto
ydeOHoro Tporecca 0a30BbIi YpOBEHb Kypca (\M3UKH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus JOHKEH
M3y4aTbCs B YCIOBHSIX NMPEAMETHOTo KaOwHeTa (PM3WKH WM B YCIIOBUSAX HMHTETPHPOBAHHOTO KaOWHETa
MPEAMETOB  €CTCCTBEHHO-HAYYHOTO TIHKIA. B KaOwmHeTe (U3WKKA MOJDKHO OBITh HEOO0XOIUMOE
nabopaTtopHOe 000pyZOBaHWE IJIs BBINIOJHEHHA YKa3aHHBIX B MporpaMMe M0 (U3NKE YICHHIECKHX
MIPAKTUYECKUX pabOT U JEMOHCTPAITMOHHOE 000PYI0BaHHE.
JeMoHcTpanoHHoe 000pyZoBaHre GOPMUPYETCS B COOTBETCTBUH C MPUHIIMIIOM MUHUMAIBHOM
JIOCTATOYHOCTH W 00ecrednBaeT IMOCTAHOBKY MEPEUHCICHHBIX B IporpamMme Mo (U3MKE KITFOUEBBIX
IICMOHCTpaIII/Iﬁ JISL HUCCIICAOBAaHHUA HN3y4dacMbIX SIBJICHAM u ImpoueCCoB, OMITUPHUYECKUX u
(bYHI[aMeHTaJIBHLIX 3aKOHOB, UX TCXHHYCCKHUX HpHMeHeHHﬁ.
JlaboparopHoe 000pyJIOBaHHE sl YYCHHYECKUX TNPAKTHYECKHX pPadoT (opMHUpyeTcs B BHJC
TEMaTUYEeCKUX KOMIUIEKTOB M OOeCIeunBacTcs B pacu€Te OJHOrO KOMIUIEKTa Ha JIBYX OOYYaIOMIUXCA.
TeMaTHueckre KOMILIEKTHI JIAO0OpAaTOPHOTOo 000pYIOBaHUS TOJDKHBI OBITH MOCTPOSHBI Ha KOMILIEKCHOM
HCITIOJIb30BAHUU aHAJIOT'OBBIX U HI/I(i)pOBI)IX HpI/I60p0B, a TaKK€ KOMIIBIOTCPHBIX U3MEPUTCIIBHBIX CUCTEM B
BUie U(PPOBBIX TabopaTopuid.
OCHOBHBIMH LENSIMH U3ydeHUsI (PU3UKU B 00LIeM 00pa30BaHUU SIBIISIOTCS:
e popMupoBaHHEe WHTEpECa W CTPEMIICHHS OOYyYalomUXCS K HAYYHOMY HW3YYEHHUIO MPHPOIBI,
Pa3BUTUC UX MHTCIJICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCTeﬁ;

® pa3BHUTHE TPEACTABICHUI O HAYYHOM METOE MO3HAHUS ¥ (OPMHPOBAHHE WCCIIEIOBATEIHCKOTO
OTHOIIIEHUS K OKPY’KaIOIUM SIBIICHUSIM;

¢ popMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJbTaTa U3YYCHUs OCHOB CTPOCHHSI MATEPHH U
(hyHIIaMEHTALHBIX 3aKOHOB (DU3UKH;

e popMupoBaHHE YMECHHI OOBACHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUCCKUX 3HAHUM M HAYYHBIX
JI0Ka3aTelbCTB;

e GhopmupoBaHue MpencTaBICHUN O poiu (QU3MKK JJsl Pa3BUTHS JPYTHX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.

JocTmxenne dTHX 1eneld oO0ecrieunBacTcsl pelieHHEM CISIYIONNX 3a/ad B Mpolecce M3ydeHHs
Kypca Qu3uKH Ha ypoBHE cpenHero o0Iiero o0pa3oBaHus:

® IPHOOpETEHNE CUCTEMBI 3HAHUN 00 00muX (HYM3MIECKNX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSIX,

BKIIFOYAas MEXAaHHWKY, MOJIEKYJIPHYIO (DH3WKY, 3JEKTPOAWMHAMHUKY, KBAHTOBYIO (H3HKY H
3JIEMEHTHI aCTPODHU3UKH;

e popMupoBaHHEe YMEHHUH IPUMEHATH TEOPETUYECKHE 3HAaHUS JUIsi OOBSCHEHHS (U3MUECKUX

SIBIICHUH B TIPUPOJIE U JUTSI IPUHSITHS MPAKTHYECKUX PEIICHUH B MMOBCETHEBHOM KU3HU;



® OCBOCHHE CIIOCOOOB pelIeHNsI Pa3IHYHbBIX 33124 C SBHO 33/IaHHON (PU3NYECKOW MOJIENbIOo, 33/ad,
MOJIpa3yMEBaIOINX CaMOCTOSITENIFHOE CO3/[aHne (U3MUYECKON MOJIEIH, aJleKBaTHON YCIOBHIM
3aj1aum;
® NOHMMaHKWE (U3MYECKHX OCHOB ¥ NPHUHIUIIOB JACHCTBUS TEXHHYECKHX YCTPOHCTB W
TEXHOJIOTHYECKUX TPOIIECCOB, NX BIUSHUSA HA OKPY’KAIOLIYIO CPEny;
® OBJIAJICHUE METOJaMH CaMOCTOSATENIBHOTO IUIAHUPOBAHWS W TNPOBEICHUS  (U3HMUYECKUX
OKCIICPUMEHTOB, aHAlM3a M MHTEPIpeTalud HH(POPMAIWH, OIPEIeNICHUS JIOCTOBEPHOCTH
HOJIyYEHHOTO PE3yJIbTaTa;
® CO3/aHNE YCIOBUH M Ppa3BUTHA YMEHUH MPOEKTHO-HCCIENOBATEIbLCKON, TBOPYECKOM
JeSITebHOCTH.
Ha usydenue ¢usuku (6a30BBIH ypOBEHb) Ha YPOBHE CpEAHEro ooOmero oOpa3oBaHUS OTBOAUTCS
136 vacos: B 10 knacce — 68 yacos (2 yaca B Heneno), B 11 kinacce — 68 wacoB (2 vaca B Hezelno).
[Ipennaraemslii B mporpaMMe 1o (HU3UKE IMEpedYeHb J1a0OpaTOPHBIX M MPAKTHYECKHX padoT
SIBIISIETCS PEKOMEHJIOBAaHHBIM, YUHUTEINb JIENAeT BBIOOP NMPOBENCHMS JTAOOPATOPHBIX PabOT M ONBITOB C
y4ETOM MHAMBUIYaTbHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEPXAHUE OBYYEHMUA

10 KJIACC
Paznen 1. ®u3uka 1 MeTOABI HAYYHOT O MO3HAHMS
O®uszuka — Hayka O npupoje. Hayunele Meronbl IO3HaHUSA OKpysKawoowmwero wmupa. Poib
9KCHEPUMEHTA U TEOPUH B POLIECCE MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PH3HKE.
MogenupoBanue GU3NUECKUX SBJICHUH U npoueccoB. Hayunsie runoressl. du3zndeckue 3aKOHbI U
Teopud. I paHULIBI TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [[pHHINT COOTBETCTBUSL.

Pone 1 MecTo pusuku B HOpMHUPOBaHUH COBPEMEHHON HayYHOM KapTHHBI MUPA, B MPAKTUIECKOM
JESITeNbHOCTH JIIOACH.

Lemoncmpayuu
AHaJIOTOBBIE U IIU(PPOBBIC U3MEPHUTEIHHBIE PUOOPHI, KOMITBIOTEPHBIE JATUHKH.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuxa

Mexanuueckoe ABukeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOro IBrkeHus. Cucrema OTCUéra.
Tpaekropus.

[lepememienne, CKOPOCTh (CpenHsIsi CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHNE MaTepHaTbHON
TOYKH, UX TIPOEKIINH HA OCH CUCTEMBI KoopauHat. CIo)KeHHe MepeMeIeHHd U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE W pPAaBHOYCKOpPEHHOE NpsSIMOJWHEHHOEe JBMkeHHe. [paduku 3aBHUCHMOCTH
KOOPJHHAT, CKOPOCTH, YCKOPEHUS, IIyTU U IEPEMELLIECHUS MaTEPUAIBHON TOUKH OT BPEMEHH.

CroOomHOE azeHne. Y CKOpeHNe CBOOOHOTO TIaJCHHUS.

KpuBonuneiinoe nBmxeHue. [[BkeHre MaTepUalibHOW TOYKHM MO OKPYKHOCTH C IMOCTOSSHHOW IO
MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHEWHAas CKOpocTh. llepwong m dwacToTa oOpalmieHwus.
IlenTpocTpeMUTEIHFHOE YCKOPEHHE.

Texauueckne yCTPOHCTBA W TPAKTHYECKOE MPUMEHEHHWE: CHHIOMETpP, IBHKCHUE CHAPSIIOB,
LEITHbIE U PEMEHHBIE MTEPENAUN.

Jemoncmpayuu

Mopenb CUCTEMBI OTCUETA, MILTIOCTPAIUS KHHEMATHUECKIX XapaKTePUCTUK TBKEHUS.

IIpeobpazoBanue IBUKEHUH C UCTIOIH30BAHUEM ITPOCTHIX MEXaHU3MOB.

ITamenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGumonenue nvxeHus Tena, OpOIICHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIILHO.

N3mepenne yckopeHHs CBOOOHOTO TaICHUsI.

Hamnpasnenue ckopocT npu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

M3yuenue HEpaBHOMEPHOTO ABMXKECHHUSI C LIETBIO ONPEICICHISI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOUICHUS MEXAY NYTAMH, NPOUIECHHBIMH TEJIOM 3a IOCIEJOBAaTElbHbBIC
paBHBIE TPOMEXYTKH BPEMEHH IMPU PABHOYCKOPCHHOM ABMKCHUH C HayalbHOW CKOPOCTHIO, PaBHOM
HYIIIO.

N3yueHue ABMKEHUS IapUKaA B BSI3KOU KUAKOCTH.

Wzydenne nprkeHUs Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuxa

IIpunuun otHocurensHocTH [anmuies. IlepBeiit 3akoH HeloTona. WHepruanbHble CHCTEMBL
OTCYETA.

Macca Tena. Cuna. Ilpunuun cynepno3unuu cuil. Bropoil 3akoH HploToHa nnsi maTepuanbHOR
Touku. Tperuit 3akoH Hpl0TOHA AJ19 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro tarorenus. Cuia tsxectu. [lepBas kocMuuecKasi CKOPOCTb.

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



Tpenue. Buasl TpeHus (mokos, cKonbkeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUsI CKOJBbXKEeHUs U cuiia TpeHus nokost. Koadduuuent tpenns. Cumna conpoTHBICHUS IPU ABHKECHUU
Tena B KUJIKOCTH WM rase.

[ocrynaTenbHOE 1 BpaliaTeibHOE IBMKEHUE a0COIIOTHO TBEPIOTO Tena.

MOMEHT CHIIbI OTHOCUTENBFHO OCH BpallieHus. [1nedo cumsl. YcnoBus paBHOBECHs TBEPAOTO Tea.

TexHuyeckue ycTpoHCTBA M MNPAKTHUYECKOE MPHUMEHEHHWE: TOALIMIHMKY, JBI)KEHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

Lemoncmpayuu

SBneHue uHEpUUH.

CpaBHEHNE Macc B3aUMOJICHCTBYIONINX TEIL.

BTopoii 3akon Herotona.

Nsmepenue cui.

CnoxxeHue Cuil.

3aBUCHMOCTH CHITBI YIIPYTOCTH OT JTe(hOpMaIi.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U MTaJEHUU.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHHS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tesa. Bujsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3yuenne ABmKeHUS OpycKa 10 HAKIIOHHOM ITIOCKOCTH.

HccnenoBanne 3aBHCHMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIINX B IPY)KHHE U PE3MHOBOM 00pasiie, OT
ux aeGopMaItim.

HccnenoBanne ycnoBuii paBHOBECHUS TBEPAOTO Tela, HMEIOIIETO OCh BPALICHHMS.

Tema 3. 3axonsl coxpanenus 6 mexanuke

WNmmynec MaTepuaidpbHONW TOUYKHM (Teda), CHCTEMBbl MaTepHajbHBIX TO4YeK. VIMIymsC CHIBl U
M3MEHEHHe UMITyJIbca TeJla. 3aKOH COXPaHEHUs UMITyJIbca. PeakTHBHOE IBIKEHHE.

Pa6ora cuibl. MOITHOCTH CHJTBI.

Kunernueckast sHeprust MarepuaabHON TOUKH. Teopema 006 N3MEHEHUN KHHETUYEeCKONW IHEPTHUH.

[orenumanbHas SHeprus. [loTeHUUManpHas dHEpPrust ynpyro AeGopMUPOBaHHOW NPY>KHHEI.
[MorenumanbHas SHEPTHA Tela BOJIN3U OBEPXHOCTH 3EMITH.

[oreHnmanbHbIe U HEMTOTEHIUANBHBIC CHIIBL. CBSI3b PA0OTHI HEMMOTEHIIMATIBHBIX CHJI C K3MEHEHUEM
MeXaHUYEeCKON 3HEPTUH CUCTEMBI Tell. 3aKOH COXpaHEHHUs] MEXaHUUECKOH SHEpruH.

Ynpyrue u Heynpyrvue CTOIKHOBEHUS.

TexHuueckue ycTpocTBa U MPAaKTUYECKOE MPUMEHEHHUE: BOJOMET, KOIEDP, MIPYKUHHBIM ITUCTOJIET,
JBUKEHUE PaKeT.

Lemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCA.

PeakTuBHOE NBHXKEHME.

[lepexoa nOoTeHIMAILHON HEPTHH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomsi

Uzyuenne abcomOTHO HEYIIPYTOro yapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOTHI CHJIBI C M3MEHEHHEM MEXaHMYECKOH SHEPruM Teja Ha IpUMepe
PacTsKEHUS pe3HHOBOTO KTyTa.

Pa3nen 3. Mosekyaspaas (pu3HKa U TEPMOTHHAMUKA
Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUYECKOU MeOpUU
OCHOBHBIE TIOJIOKEHHS MOJIEKYJSIPHO-KHHETUYECKOM TEOPHMH W HUX OINBITHOE OOOCHOBAaHUE.
Bpoynosckoe nBmwxenue. uddysus. Xapaxtep IBHKEHHS M B3aMMOJCHCTBHS 4YacTHL] BEILECTBA.
Mogenu cTpoeHUS ra3os, )KUAKOCTEH M TBEPABIX T U OOBSCHEHUE CBOMCTB BELIECTBA HA OCHOBE STHX
mozeneid. Macca u pa3zmepsl mosekyn. Konumdectso BemecTBa. IloctosiHHas ABoraapo.
TennoBoe paBHoBecue. Temmepatypa u e€ usmepenue. [llkana temnepatyp Llenbcus.



Mopens wuneansHoro raza. (OCHOBHOE ypaBHEHHE MOJCKYJISIPHO-KHUHETHYECKON Teopuu
UJeabHOTO Ta3a. AOCONIOTHAas TeMIlepaTypa Kak Mepa CpeJHEH KHHETHYECKOW 3HEPTUU TEILIOBOTO
nBkeHus dactun rasza. lllkama temneparyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHuUE MeHeneeBa—
Knaneiipona. 3akon [Jansrona. M3ompolecchl B UAcanbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA.
I'padmueckoe npeacTaBneHe H30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHUYECKHE yCTPOUCTBA U MTPAKTHYECKOE MPUMEHEHHUE: TEPMOMETp, OapoMeTp.

Lemoncmpayuu

OnbITHI, TOKa3bIBAIOIIAE TUCKPETHOE CTPOCHHUE BellecTBa, (poTorpaduy MOJIEKYJT OPraHUuYeCKHX
COEIUHEHU.

OnbITel 110 UG GY3UHN KUAKOCTEN U Ta30B.

Mopnenbs OpOyHOBCKOTO JIBUKECHHS.

Mogenb onsita llTepHa.

OnbITHL, JOKA3bIBAIOLIUE CYLIECTBOBAHUE MEXMOJIEKYJISIPHOIO B3aUMOICUCTBHUS.

Mogenp, HTIOCTpUpPYIOIAs NPUPOLY JABICHUS T'a3a HA CTEHKH COCYAa.

OnBITHL, WITIOCTPUPYIOLLINE YPABHEHUE COCTOSIHUSI HII€ATIBHOTO a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

Omnpenenenne Macchl BO3/AyXa B KIACCHOW KOMHATe Ha OCHOBE HM3MepeHWH 00béMa KOMHATHI,
JIABJICHUS U TEMIIEPATyphl BO3yXa B HEH.

HccnenoBanyie 3aBUCUMOCTH MEKIY TapaMeTpaMH COCTOSIHUS Pa3pe’KEHHOTro rasa.

Tema 2. Ocroebl mepmoouHamuxu

TepMmonnHamudeckas cucrema. BHyTpeHHsSI SHEpTHs TePMOINHAMHIYECKON CHCTEMBI U CITOCOOBI
e¢ m3meHenns. KonmnyecTBo TermoTsl u paboTta. BHyTpeHHSs SHEPrUs OJHOATOMHOTO HIEalbHOTO rasa.
Bunpl Termmonepenaun: TEIUIONMPOBOIHOCTD, KOHBEKIIHSI, U3TydeHNe. Y IeIbHas TEIIOEMKOCTD BEIICCTRA.
KonudecTBO TEIIOTH IIpH TEIUIONIEpeaaye.

ITonstne 00 ammabaTHOM Tporecce. llepBBIi 3aKOH TepMOAWHAMUKH. lIprMeHEHHWE TEepBOTO
3aK0Ha TEPMOJIMHAMUKH K n3omporeccam. I paduaeckast uATeprperanust paboThl rasa.

BTtopoii 3akoH TepMmoarHaMuKi. HeoOpaTUMOCTh TTPOIIECCOB B IPUPOJIE.

TermnoBsle MamuHbl. IlpuHIUOBL JMEHCTBUS TeroBbIX MamuH. [IpeoOpazoBanust »Hepruu B
TEIIOBbIX MaminHax. KoadduumeHT mose3Horo jaeicrtBus TemioBod Mammmubl. [lukn KapHo u ero
KO3(PUIMECHT TOJE3HOTO NCHCTBHS. DKOIOTHUECKUE MPOOIEMBI TeIIIOIHEPTCTUKH.

Texnuueckue yCTPOHWCTBA U MPaKTUYECKOE NPUMEHECHHE: JIBUTaTEb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIONUIBHUK, KOHIAUIIUOHEP.

Lemoncmpayuu

W3MeHeHne BHYTPEHHEH SHEPrUU Tella IPU COBEPIICHUH Pa0OThI: BBUICT MPOOKH M3 OYTHUIKH O]
JICHCTBHEM  CXKAaTOTO  BO3/1yXa, HarpeBaHue »d¢dupa B JaTyHHOW TpyOke myTEM  TpeHUs
(BUICOIEMOHCTpALINSA).

M3menenue BHyTpeHHEH SHEPTUH (TeMIepaTyphl) Tela IpU TeIulonepeaaye.

OnbIT 110 aIMa0aTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBEIM OTHUBOM).

Mopnenu napoBoit TypOHMHBI, IBUTATES BHYTPSHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuil sxcnepumenm, nabopamopruvle pabomul

M3mepenue yaenbHON TEMIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne u koHAeHcanus. McmapeHue u KuneHwe. AOCOIIOTHAasE M OTHOCHUTENBHAs
BIQXKHOCTh BO3AyXa. HacelmeHHbd map. YaenpHas TeIUIoTa MapooOpa3OBaHUsA. 3aBUCHUMOCTh
TEMIIEpaTypbl KUTIEHUS OT JaBJICHMUS.

TeEpmoe Teno. Kpucramnnaeckne u amopgHble Tela. AHU30TPONHS CBOWCTB KpUCTaIoB. XKuakue
kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenne u KpucTauiM3auus. Y JenbHasl TEIIOTa IUIABJICHHUS.
Cybnmumarust.

YpaBHEHHE TEII0BOTO OanaHca.



TexHuueckue yCTpoiCTBa U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U IMCUXPOMETP, KATOPUMETP,
TEXHOJIOTUH MOJIYYCHHS] COBPEMEHHBIX MaTEPHAIOB, B TOM YUCJIE HAHOMATEPHUAaIOB, U HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TApPOB.

Kunenue npu noHM>KEHHOM JAaBICHUH.

CriocoObI U3MEPEHUS BIAKHOCTH.

HaGumroienne HarpeBaHus ¥ IDIABJICHUS] KPUCTAILUTUIECKOTO BEIIECTBA.

JeMoHCTpanus KpUCTalIoB.

Yuenuueckuil sxcnepumenm, nabopamopHule pabomul

N3mepeHne 0OTHOCUTENFHON BIXKHOCTH BO3AyXa.

Pa3nen 4. DnekTpoaMHAMHKA

Tema 1. Inekmpocmamuxa

OnekTpu3anus Tel. OJeKTpU4ecKuid 3apsn. J(Ba BuAa 3JeKTpUdecKUX 3apsfoB. I[IpoBoaHHKW,
JUAIIEKTPUKHU U MOIYNPOBOJIHUKH. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOr0 3apsiaa.

B3aumopeiictBue 3apsgoB. 3akoH KynoHa. ToueyHBIH 3JE€KTPUYECKUN 3apsl. DIJIEKTPUUYECKOE
none. Hanpssk€HHOCTH anekTpuyeckoro nois. IIpuHuun cynepno3uuuu 3JeKTpUuecKuX nojeil. Jlunuu
HaIpsOKEHHOCTH AJEKTPUYECKOIO MOJISL.

Pabora cmnm amekTpocTtatmdeckoro moist. [lorenmuman. Pasnoctes moTteHmmanoB. IIpoBogHwKH U
JUAJIEKTPUKH B 3JIEKTPOCTATHUECKOM TToJIe. J{M3eKkTpuiecKast IpOHULIAEMOCTb.

OnektpoéMKocTh.  KoHmeHcaTop.  DNEKTpOEMKOCTh  IUIOCKOTO  KOHACHCATOpa.  DHEPTHs
3apsHKEHHOTO KOHJIEHCATOPA.

TexHu4yeckne YCTpPOHCTBA W TPAKTUYECKOE TPHUMEHEHHE: 3JEKTPOCKOI, 3JIEKTPOMETP,
JNIEKTPOCTATHUECKAs 3alUTa, 3a3eMJICHHE DJICKTPONPUOOPOB, KOHAECHCATOP, KONMMPOBAIBHBIA amiapar,
CTPYMHBII IPUHTED.

Lemoncmpayuu

YCTpoUCTBO M IPUHLMIL JEHCTBUS JIEKTPOMETpa.

BzaumopeiicTBue HA3JIEKTPU30BAHHBIX TETI.

DneKTpuyecKoe Moje 3apsyKEHHBIX Tel.

[IpOBOAHMKH B 3NEKTPOCTATHUECKOM IIOJIE.

OnexTpocTaTuyeckas 3amuTa.

JIMBIEKTPUKY B 3IEKTPOCTaTUUYECKOM TI0JI€.

3aBUCUMOCTb TEKTPOEMKOCTH INIOCKOT0 KOH/AEHCATOpa OT MJIOLIaAN TUIAaCTHUH, PACCTOSHUS MEXAY
HUMH U JUIJIEKTPUYECKOH TPOHUIIAEMOCTH.

OHeprus 3apspKeHHOr0 KOHAEGHCATopa.

Yuenuueckuii axcnepumenm, rabopamopmvie pabomoi

N3mepenue 3neKTpo€MKOCTH KOHIAEHCaTopa.

Tema 2. llocmosnnotit 3nekmpuueckuit mox. Toku 6 paznuunslx cpeoax

ONEeKTPUYECKUN TOK. YCIOBUS CYLICCTBOBaHUS 3JCKTpUueckoro Toka. Mcrounuku Toka. Cuna
ToKa. [IoCTOSHHEBIN TOK.

Hanpsixenue. 3akon OMa 11t yyacTka Iemnu.

ONEeKTPUYECKOEe COMPOTHUBICHUE. YENbHOE CONpOTUBICHUE BemlecTBa. IlocnenoBarenbHoe,
napajuieIbHOe, CMEIIaHHOE COSIMHEHUE MPOBOHUKOB.

Pabora anextpuueckoro Toka. 3akoH [xoyns—JleHma. MoOITHOCTh 3JEKTPUIECKOTO TOKA.

ONEKTPOABIDKYIIAs CUJla M BHYTPEHHEE COMPOTUBIIEHUE UCTOYHHMKA TOKA. 3aKoH OMa [j1sl OJIHOM
(3amKkHYTOI) AnekTpuieckoit nernu. KopoTrkoe 3aMbikanme.

OJeKTpOHHAsE MPOBOIUMOCTH TBEPIBIX METAJUIOB. 3aBHCHMOCTb CONPOTUBIICHUS METAIJIOB OT
Temrneparypsl. CBEpXIIpOBOIUMOCTb.

OneKkTpudecKuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX IIyYKOB.



[Monynporoguanku. CoOCTBEHHAs U MPUMECHAs MPOBOJAUMOCTD TOTYIPOBOIHUKOB. CBOMCTBa P—N-
niepexojia. [TonynpoBoTHUKOBBIC IPUOOPBHL.

DNEKTPUYECKUI TOK B PACTBOPAX M PACIUIaBax AICKTPOJIUTOB. DJICKTPOJIUTHICCKAS TUCCOIAAIUS.
OnexTponns.

OnekTpuyeckuif TOK B razax. CaMOCTOSTENbHBIA W HECAMOCTOSATEIBHBIM paspsn. MomHus.
[Tna3ma.

TexHu4eckne yCTPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: aMIepMEeTp, BOJIETMETP, PEeOocCTar,
WCTOYHUKU TOKAa, JJIEKTPOHATPEBATENLHBIC MPHUOOPHI, AIIEKTPOOCBETHTENBHBIE MPUOOPHI, TEPMOMETP
COTIPOTUBJICHHS, BAaKyyMHBIH [THOJl, TEPMHUCTOPHI H (HOTOPE3UCTOPHI, TONYIPOBOJIHUKOBBIA THO/I,
raJibBaHUKa.

Lemoncmpayuu

W3mepenne cuibl TOKa U HANIPSHKEHUS.

3aBUCHMOCTH CONIPOTUBJICHUS IIMIIMHAPUIECKUX IMPOBOAHUKOB OT JIJIMHBI, TUIOMIAU ITOTIEPEYHOTO
CEYeHHs M MaTepuaa.

CMemanHOE coeTMHEHNE TPOBOHUKOB.

[Ipsimoe m3MepeHne dIeKTPoABIDKYIIeH cuibl. KopoTkoe 3aMbIKaHNe TadhbBaHHYECKOTO dJIEMEHTa
1 OIIEHKa BHYTPEHHETO COTPOTHUBIICHHS.

3aBHCHMOCTH COTIPOTHBIICHHSI METAIIJIOB OT TEMIIEPaTyPHI.

[IpoBOAMMOCTB 3ITEKTPOIUTOB.

HckpoBoii pa3psia U mpoBOAUMOCTh BO3/1yXa.

OOHOCTOPOHHSS IPOBOIUMOCTH IHO/IA.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3ydenne cMemanHOr0 COETUHEHHS PE3UCTOPOB.

M3mepenune 3IeKTPOIBIKYIIEH CHITBI ICTOYHUKA TOKA U €T'0 BHYTPEHHETO COITPOTHBIICHUS.

Hab6mronenue snextpomnusa.

MexnpeaMeTHbIE CBSI3H

Uzyuenne kypca ¢usuku O6a3oBoro ypoBHs B 10 Kkiacce ocymiecTBiseTcsl ¢ y4EToM
COJIEPIKATEIILHBIX MEXKIPEAMETHBIX CBA3CH ¢ KypcamMM MaTeMaTHKH, OMOJIOTMH, XMMHUHU, reorpaduu u
TEXHOJIOTHH.

Meowcnpeomemuvie nonwsamus, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOT'O IO3HAHHUSA: SBIICHHE,
Hay4yHbId (akT, THUIOTe3a, (QU3NYECKAs BEIMYMHA, 3aKOH, TEOpHs, HAOJIIOJICHUE, SKCIICPUMEHT,
MOJIETMPOBAaHNE, MOJIEINb, U3MEPEHUE.

Mamemamuka: pelieHHe CUCTEMBbl YpaBHEHMH, JWHeWHas (yHKuus, nmapabona, runepodona, ux
rpadUKu U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOC
TPUTOHOMETPUUYECKOE TOKAECCTBO, BEKTOPHI U UX MPOECKIIUU HA OCH KOOPJIMHAT, CII0KCHHE BEKTOPOB.

buonocus: MexaHMYECKOE NIBUKCHHE B JKUBOHM mpupoje, nuddys3us, ocMOC, TeII000MEH KHUBBIX
OpraHu3MOB (BUJIBI TEIUIONEPEauH, TEIJIOBOE PABHOBECHE), SJICKTPUUYCCKHE SBJICHUS B JKUBOW MTPUPO/IE.

Xumus: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb BEIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPIBIX TEJ, JKUAKOCTEH M Tra3oB, DJICKTPHUUYSCKUE CBOWCTBA
METAJIJIOB, JJICKTPOIUTHYECKAS TUCCOIHAIINS, TATbBAaHHKA.

Teoepagpus: BnaxxHOCTH BO3/IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texuonocus: mpeoOpazoBaHHME IBWKCHHH C WCIIONB30BAHUEM MEXaHU3MOB, YYET TpPEHHUS B
TEXHHKE, TMOAIIUITHUKY, UCIIOIh30BAHNE 3aKOHA COXPAHEHHS HMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U
IpyTHe), ABUTATeNlb BHYTPEHHETO CrOpaHWs, MapoBas TypOWHA, OBITOBOW XOJOMWIBHUK, KOHIUIIMOHED,
TEXHOJIOTHU TIOJTYYSHHS COBPEMEHHBIX MATepHAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH,
ANIEKTPOCTATUYECKAs  3alluTa, 3a3eMIICHHE OJJEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIA TPUHTED,
AJIEKTPOHArpeBaTeNbHbIE IPHUOOPHI, AIIEKTPOOCBETHTEIHHBIE IPUOOPHI, FAIbBAHUKA.



11 KJIACC
Paznen 4. DiexkTpoagnHaMuka

Tema 3. Maznummnoe noine. In1eKmpomazHumHas UHOYKYUA

[locTosiHHBIE MarHuTHl. B3anMoneHCTBHE INOCTOSHHBIX MAarHUTOB. MarHutHoe mnose. Bekrop
MAarHUTHOW MHIyKUMU. [IpuHIUO Cyneprno3ulud MarHUTHBIX Mojied. JIMHWKM MarHUTHOM MHAYKIMH.
Kaptuna nuHMI MarHUTHON UHIYKIIUU MOJISI IOCTOSIHHBIX MarHUTOB.

MarsuTHO€ MoJjie MPOBOJHUKA C TOKOM. KapTuHa NMHMIA MHIYKUUHA MAarHUTHOTO OIS AITUHHOTO
NPSIMOTO TMPOBOJHUMKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOAHHMKA, KAaTymIKd ¢ TokoM. OmbIT Dpcrena.
B3aunmMozeiicTBue NpOBOAHUKOB C TOKOM.

Cuna Amrnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Mooyl U HampaBicHUE. [[BHKeHUE 3apsDKEHHOM 4YacTULBI B OAHOPOIHOM
MaraHuTHOM ToJie. PabGora cuier Jlopenma.

SlBnenue  snekTpoMarHuTHOM — MHAYKOMM.  IlOTOK  BEeKTOpa  MarHUTHOM  MHAYKLMH.
OIEKTPOABIDKYLIAs CUJIa MHAYKIUHU. 3aKOH AJIEKTpOMarHuTHON nHAykuu dapazes.

BuxpeBoe anekTpruyeckoe nose. DIEeKTPOABIKYIIAS CHUIIa HHAYKIUU B IPOBOJHUKE, IBHXKYIIEMCS
MOCTYNATEIbHO B OJHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenna.

WHayKTHBHOCTD. SIBIIEHNE CAaMOMHTYKITHH. DJIEKTPOABIDKYIIAS CHJIa CAMOUHIYKITHH.

OHeprus MarHUTHOTO TIOJIST KATYIIIKH C TOKOM.

DIIeKTPOMarHUTHOE TIOJIE.

TexHuueckue  yCTpPOMCTBA M MPAKTHYECKOE  IPUMEHEHHE:  IIOCTOSIHHBIE  MAarHMTHI,
3JIEKTPOMArHUTEHI, 3JIEKTPOIBUTATENh, YCKOPUTENN dJIEMEHTAPHBIX YaCTHLI, HHTyKIIHOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE IEKTPOHHOTO ITyYKa MAarHUTHBIM TTOJIEM.

JlvHuY MHAYKIIMA MarHUTHOTO TIOJIS.

B3anMopeiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

HelictBue cunbl JIopeHa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 3eKTPOMarHuTHOW HHAYKIIUH.

ITpaBuno Jlenna.

3aBUCHMOCTD NEKTPOJBUKYIIEH CHUIIBI MHAYKIIMHA OT CKOPOCTH U3MEHEHHUSI MarHUTHOT'O TIOTOKa.

SIBrieHrEe CaMOMHIYKLIHUH.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

W3ydyeHne MarHuTHOTO MOJISl KATYUIKH C TOKOM.

HccnenoBanue AelcTBUS MOCTOSITHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHNUS IEKTPOMArHUTHON HHIYKIMH.

Paznen 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Koaeoanus

Konebarenpnast cucrema. CBoOonmHble MexaHWYeckue KosieOaHus. ['apMoHHUYECKHE KoJeOaHUs.
[lepuon, yacrora, ammnuryaa u asza xoneGanuid. [IpykuHHBIA MasTHUK. MaTeMaTH4eCKUil MasTHUK.
YpaBHeHHE rapMOHUYECKUX Kosebanuil. [IpeBpaiienue sHeprum npu rapMOHMUYECKUX KOJIeOaHUSAX.

Konebarenpupiii  koHTYp. CBOOOAHBIE  3JIEKTPOMAarHUTHBIE  KojeOaHMS B  HICaJIbHOM
KoJIeOaTebHOM KOHType. AHAJIOTHS MEXIYy MEXaHHYECKUMH M 3JIEKTPOMAarHUTHBIMH KoJeOaHHSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTUH B UACATBHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBnenue o 3aTyxalmMX KoyeOaHUSX. BBIHYXAEGHHBIE MEXaHUYECKHE KOJIeOaHUs.
Pe3onanc. BeiHyXeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUSL.

IlepemenHbli TOK. CHHYCOMJAIbHBIA NEpPEMEHHBIH TOK. MOIIHOCTE MEPEMEHHOIO TOKA.
AMIUTUTYAHOE U JIeHCTBYIOIIEE 3HAUEHUE CHIIBI TOKA U HAIPSKCHUS.



Tpaunchopmatop. [IpomsBojcTBo, mepenaya ©  MOTPEOJCHHE  AJNCKTPUYECKOH  3HEPTUU.
DKOJIOTUYECKUE PUCKU MPU MPOU3BOACTBE EKTpo3Heprun. KynpTypa UCnonb30BaHus 3JIEKTPOIHEPTUU
B MIOBCETHEBHOM JKU3HHU.

TexHuueckue yCTpPOHCTBa W MPAKTUYECKOE MPUMEHEHHUE: JJIEKTPUUECKHUM 3BOHOK, T€HEpaTop
MEePEeMEHHOT0 TOKa, JIMHUM 3JIEKTpoIepeaay.

Lemoncmpayuu

UccnenoBanne mapamMeTpoB KoyieOaTenbHOW CHCTEMBI (NIPYXKUHHBIH WJIH MaTeMaTHYeCKHUN
MasITHHK).

Habmoienne 3aryxaromux KoixeOaHMiA.

HccnenoBanne CBOWCTB BBIHYKIEHHBIX KOJIeOaHUH.

Habmonenue pezonanca.

CBOOOIHBIE DJIEKTPOMArHUTHBIE KOJIEOaHNSI.

OcmiorpaMMBbl (3aBUCUMOCTH CHITBI TOKA W HANPSDKEHHSI OT BPEMEHH) IS DIIEKTPOMArHUTHBIX
KoJIeOaHMIA.

Pesonanc mpu mocnemOBaTENFHOM COEAWHEHWH PE3NCTOpa, KATYIMIKH WHAYKTHBHOCTH U
KOHJIEHCATOpA.

Mopenb TUHUH JIEKTPOTIepEIavH.

Vuenuueckuii sxcnepumenm, rabopamophule pabomol

HccenenoBanre 3aBUCHMOCTH TIEPHOIa MATBIX KOJIeOaHUH Tpy3a HA HATH OT JJIMHBI HUTH U MacChl
rpy3a.

HccnenoBanue MepeMEHHOTO TOKA B IIETMH W3 IIOCJIEIOBATEIHHO COCAMHEHHBIX KOHIIEHCATOPA,
KaTYIIKA U pe3UCTOopa.

Tema 2. Mexanuueckue u 31eKmMpoMazHUMHbLE 0JIHbL

MexaHnu4eckue BOJHBI, yCIOBHSA pactpoctpaneHus. I[lepumon. CKOpOCTh pacHpOCTpaHEHHS H
JUTHHA BOJIHBL [lonepeyHsie ¥ Mpo1oJibHbIe BOJHBL MHTEephepeHius u Tudppakius MEXaHHISCKHUX BOJIH.

3Byk. CkopocTs 3ByKa. [ pomKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMArHUTHEIE BOJHBI. YCJOBHS H3IYUYCHHS ODJICKTPOMArHUTHBIX BOJH. BaammHas
opueHranus BekTopoB E, B, V B anektpomarautHOi BosHEe. CBOWCTBA AJICKTPOMArHUTHBIX BOJIH:
OTpakeHHUE, MPEJIOMIICHUE, MoJisapu3alys, Audpakius, uaTepdepeHius. CKOpoCcTh AIEKTPOMArHUTHBIX
BOJIH.

[lIkana 37eKTPOMAarHUTHBIX BOJIH. [[pUMEHEHHE JICKTPOMATHUTHBIX BOJIH B TCXHHUKE U OBITY.

IIpuHMIIBI paiuOCBsI3U U TeNeBUACHUA. Pannonokanus.

OneKTpoMarHuTHOE 3arpsA3HEHUE OKPY KaIOIIeH CpeIbl.

TexHuueckue yCTPOHCTBA M MPAKTHUYECKOE TNPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTEHI,
yIBTPa3BYKOBasi JTUATHOCTUKA B TEXHUKE M MEAMIIMHE, pajap, paauonpuéMHUK, TEIEBU30p, aHTCHHA,
tenepon, CBY-neus.

Lemoncmpayuu

OO0pazoBaHue U PacpPOCTPaHEHHUE MTOTIEPEYHBIX U MPOJIOIBHBIX BOJH.

Kone06:romieecs Teno Kak HICTOYHUK 3BYKA.

Habmoienne oTpaxeHus 1 NpeIOMIICHUS MEXaHUYECKUX BOJTH.

Habmonenune natepdepernmu u nudpakiimy MEXaHHYECKUX BOJIH.

3BYKOBOH pe30HAaHC.

HaGumroienme cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYION U 4aCTOTOM KoJeOaHui.

HccnenoBanne CBOWCTB AIEKTPOMArHUTHBIX BOJH: OTpPaKEHHE, MPEIOMIICHUE, MOJSPHU3AINS,
mudpakus, HTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsMonuHeiiHOe pacmpocTpaHeHHE CBeTa B OJHOpOIHOW cpene. Jlyd
cBeTa. ToYeUHBIM HCTOYHUK CBETA.

Otpaxenne cBeTa. 3aKOHBI OTpakeHHus cBeTa. [locTpoeHre n300pakeHil B IIIIOCKOM 3epKale.



[Ipenomnenne cBera. 3akOHBI TpeNOMIICHUSI cBeTa. AOCONIOTHBIM TOKa3aTelb MPEIOMICHHUS.
ITonnoe BHyTpeHHee oTpaxkeHue. [IpeneapHplil yroi moaHOro BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus cBeta. CioxHBIN cocTaB Oenoro csera. L[BeT.

CoOuparomye 1 pacceuBaromye JuH3bl. ToHKas nuH3a. POKyCHOE pacCTOSHUE U ONITHYECKAs Crla
TOHKOMW JIMH3EI. [locTpoeHne n3o0pakeHnii B COOMPAIOIINX U PACCEHBAKIINX JIMH3aX. DopMyia TOHKOU
JUH3BL. YBEJIUYEHUE, 1aBaeMOe JTUH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. UnTtepdepennus cBera. KorepeHTHbIe HCTOYHUKH. YCJIOBHUS HaOIIOACHUS
MaKCHMyMOB W MHHHMYMOB B HWHTEP(PEPEHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HUCTOYHHKOB.

Hudpakuus ceeta. udpakunonnas pemeTka. Y CIoBUe HAONIOIECHUS TIaBHBIX MAaKCUMYMOB TIpH
MaJIeHH MOHOXPOMATHYECKOTO CBeTa Ha MU(PAKIIMOHHYIO PEIIETKY .

[Monspuszamnus ceera.

TexHu4yeckne yCTpOWCTBA W TPAKTHYECKOe TPUMEHEHHWe: O4YKH, Jiyma, (oToammapar,
MMPOSKIIMOHHBIN ammapaT, MHKPOCKOI, TEJIeCKON, BOJOKOHHAs ONTHKA, IU(PPaKIHOHHAS PpENIeéTKa,
TIOJIIPON.

Jlemoncmpayuu

[IpsmonHEHOE pacTpocTpaHeHue, OTpaKeHHE U pesioMiIeHne ceeta. OnTrdeckue mpruoopsI.

ITonHoe BHyTpeHHee oTpaxkeHue. Mojenb CBETOBO/IA.

HccnenoBanrie cBOWCTB N300paKEHUN B TMH3AX.

Mojenu MUKpOCKoOTa, TeJIECKONa.

Hab6monenune naTepdepeHImm cBeTa.

Hab6mronenune nudpaknmm cera.

Hab6mronenue nucriepcuu cBeTa.

[Torydenue criekTpa ¢ MOMOIIBIO TPU3MBL.

[MonyyeHue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habumoienne monspusaiyu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomuol

W3mepenne mokazaTesns MpeaoMIIeHHs CTeKIa.

UccnenoBanue cBoicTB M300pakeHUH B IMH3aX.

HaGuroienue mucrnepcuu ceBera.

Pa3nen 6. OCHOBBI cienUAIBLHON TEOPUH OTHOCUTEILHOCTH
I'panuubl NpPUMEHUMOCTH  KJlacCHYecKoW MexaHukd. llocTynarel crnenuanbHOM — TEOpUH
OTHOCUTEIBHOCTU: MHBAPUAHTHOCTH MOJYJSI CKOPOCTH CBETa B BaKyyMe, MPUHIMI OTHOCHUTEJIBHOCTH
OHHIITEHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHH U COKPAIICHHUE JITHHBIL.
OHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b MacChl C 3HEPTHEH U UMITYJIHLCOM PEIATUBUCTCKON YaCTUIBI. DHEPTHS TOKOS.

Paznen 7. KBantoBas ¢usnka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonsl. Popmymna Ilnanka cBs3u 3Hepruu (HOTOHA C €ro YACTOTOH. DHEPrus U UMIYJIbC GOTOHA.

Otkpeitue u uccnenosanue Qoroaddexra. Ombitel A. I'. CronmeroBa. 3akoHbl (oToddekra.
VYpasaenue DiiHmreiHa 1 potorddekra. «KpacHas rpanumay hotorddexra.

Jasnenue ceera. OnbiThl I1. H. JleOenena.

XUMHUECKOE ACICTBUE CBETA.

TexHuuyeckue ycTpoicTBa M MPAKTUYECKOE NMPUMEHEHUE: (OTOIEMEHT, POTONATUMK, COTHEUHAS
Oarapest, CBETOTO/.

Jlemoncmpayuu



®oToaPeKT Ha yCTaHOBKE C IMHKOBOH MIACTHHOM.

HUccnenoBanue 3axoHOB BHewIHeTO GoTtoaddekra.

Ceeroguon.

ConHeuHast Oatapesl.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesuio o -yactuu. [lnanerapHas mopenb
atoma. Iloctynarel bopa. M3nyuenune n mornomenue (poTOHOB MpH MEpexoAe aroMa C OJHOTO YPOBHS
SHEpPruu Ha Apyroi. Buapl cnekTpoB. CeKTp ypOBHEN SHEPTUU aTOMa BOJOPOJIA.

Bonnossie cBolicTa yacTtuil. Bonusl ne bpoitna. KopnyckynsipHo-BOIHOBOM Ayamu3M.

CHoHTaHHOE U BEIHYKJICHHOE H3ITy4YCHHUE.

TexHuyeckne yCTpOHCTBAa M MPAKTHYECKOE MPUMEHEHHUE: CIEKTPaJbHBIM aHaiau3 (CIIEKTPOCKOIM),
na3ep, KBAaHTOBBIN KOMIIBIOTED.

Lemoncmpayuu

Monens onbiTa Pesepdopra.

Onpenenenne IIMHBI BOJIHBI JIa3epa.

Habmoienne muHEHYaThIX CIIEKTPOB U3TYUESHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

Hab6mronenue muaeigaToro CriekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, JO0KA3bIBAIOLINE CIOXKHOCTh CTPOeHHs supa. OTKpHITHE PagHOAKTHBHOCTH.
OmnwiTel Pezepdopaa mo ompeneneHnio coctaBa paaHoakTUBHOTO u3imydeHusa. CBoiictBa anbga-, Gera-,
raMma-usnydeHus. BiusHue paanoakTHBHOCTH Ha KHBBIE OPTaHU3MBI.

OTtkpsiTHE TTpOTOHA W HEeWTpoHa. HykionHas mozens siapa I'eitsendepra—lBanenko. 3apsn sapa.
MaccoBoe uncio sapa. 130tonsl.

Annda-pacnian. ONEKTPOHHBIH W TO3UTPOHHBIM Oera-pacman. I'amMma-m3mydenune. 3aKkoH
PaAMOaKTUBHOTO pacraja.

DOHeprus cBsi3U HYKJIOHOB B sifpe. SnepHsie cuibl. Jledekt macch siapa.

SInepHble peakiuu. [lenenue u cunaTes suep.

SAnepusiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOiaeMbl M NEPCHEKTUBBI SAEPHOM DHEPIETHUKH.
OKOJIOrHYeCcKUe acTeKThl sIePHOI SHEPTreTHKH.

OnemeHTapHbIe YacTHIIBl. OTKPBITHE TTO3UTPOHA.

Metoabl HaOIIOAEHHS U PETUCTPALIMU dJIEMEHTAPHBIX YaCTHII.

OyHnameHTaNnbHbIC B3aUMOACHCTBHS. ENMHCTBO U3HMUecKol KapTHHBI MUPA.

TexHu4eckue ycTpolcTBa M NMpaKkTHUECKOe MPUMEHEHHE: J03UMETp, kaMepa BunbcoHa, saepHbIi
peakrop, aromHasi bomOa.

Lemoncmpayuu

CuéTunK HOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomsi

HUccnenoBanre TpekoB 4acTHII (110 TOTOBBIM (oTOorpadusim).

Paznen 8. DiieMeHTHI AaCTPOHOMHUHU U ACTPOPU3HKHU

Otansl pa3BUTHs acTpoHOMUU. [IpuKkianHoe 1 MUPOBO33pPEHYECKOE 3HAUEHHE AaCTPOHOMUH.

Bun 3Bé3nnoro HeOa. Co3Be3aus, sipKue 3BE3/bI, IUTAHEThI, UX BUAUMOE IBHKCHUE.

ConHeyHas cuctema.

Connne. ConHeuHast akTUBHOCTb. McTounuk sHeprum ConHua u 3BE31. 3BE3IBI, X OCHOBHBIC
XapakTepuCTUKU. JluarpamMma  «CHEKTPaJbHBIA  KJIacC —  CBETUMOCTB».  3BE3ABI  IJIAaBHOH
[I0CJIEI0BATENIFHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTBY» Ul 3BE3] TJIABHOM IMOCIENOBATEIBHOCTH.
Baytpennee ctpoenue 38€31. COBpeMEHHbIE IPEACTABICHHUS O NPOUCXOKICHUU U 3Bomonun CosHIa U
3BE311. DTaIlbl )KU3HU 3BE3 .



Mneunsiit [Iyte — Hama [amaktuxa. [lomoxenwe m aBuxenue Connrna B [amaktuke. Tumbl
ranakTuk. PaguoranakTuku u kBazapsl. YEpHBIE IBIPHI B sAPaX rajJakTUK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa00xa. Paz6oeranue ranaktuk. Teopust Bonbmioro
B3pbIBa. PenukToBoe usnydeHue.

Macmrabnas cTpykrypa Beenennoi. MetaranakTuka.

Hepeménnslie mpobaeMbl acTpOHOMUH.

Yuenuueckue nabnooenus

HaOmonennss HEBOOPYKEHHBIM TJa30M C MCIIOJIB30BAHUEM KOMITBIOTEPHBIX TPHIIOKEHUN s
OTIpe/IeTICHHsI TIOJIOXKEeHU HeOSCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHEIE co3Be3nus CeBEepHOTO
MOJIYIIAPUS U SIPKUE 3BE3BL.

Hab6monenus B reneckon JlyHsl, maner, Mieunoro [lytu.

O6o61maiIee NOBTOPEeHHE

Ponp ¢u3nku M acTpOHOMHUU B DKOHOMHYECKOH, TEXHOIOTUYECKOH, CONHMAIbHOH M ITUYECKOU
cdepax IeAaTenbHOCTH YEIIOBEKa, POJIb U MECTO (PM3UKH U ACTPOHOMHUH B COBPEMEHHOM HAYYHOU KapTHHE
MHpa, poilb PU3NIECKON TEOPUH B (POPMHUPOBAHHUH TIPEACTABICHHA O (PU3NIECKON KapTHHE MHPA, MECTO
(hm3nyeckoil KapTHUHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEACTABICHUH O
NpUPOLE.

MesknpeaMeTHbie CBA3H

M3yuenne kypca ¢Gm3mkn 0OazoBoro ypoBHS B 11 Kkjmacce OCyIIECTBISIETCS € yUETOM
CoJIepKaTeNbHBIX MEXIPEIMETHBIX CBS3€W C KypcamMH MaTeMaTHKH, OWOJIOTHH, XMMHH, Teorpaduu U
TEXHOJIOTUU.

Mesicnpeomemnvle noHAmuUs, CBA3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO TO3HAHUWSA: SBIICHHE,
HaydHBIH (akT, THIOTe3a, (QU3NYECKas BEIMYMHA, 3aKOH, TEOpHSA, HAOIIOACHUE, JKCICPUMEHT,
MOJIETMPOBAHNE, MOJIEIb, H3MEPEHHE.

Mamemamuxa: pelnieHre CUCTEMBl YPaBHEHUH, TPUTOHOMETPHUYECKIE (QYHKIUHN: CHHYC, KOCHHYC,
TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M HMX MPOEKIHWH Ha OCH
KOOPJIMHAT, CIIOXCHUE BEKTOPOB, TMPOU3BOJHBIE DJEMEHTApHBIX (YHKIWH, TPHU3HAKH MOJ00HS
TPEyroJbLHUKOB, ONpeIeIeHIE TUIOIAAN TIOCKUX GUryp 1 00bEMa Ted.

buonocus: snekrpuueckue SIBICHHS B JKUBOW TNPHPOJE, KojeOaTeldbHbIE IBUKEHUS B KHUBON
MIPUPOJIE, ONTHYECKHUE SIBICHUS B )KUBOM MPUPOJE, IEUCTBUE paANallii Ha KUBBIE OPTaHNU3MBI.

Xumus: CTpO€HHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeJl, MEXaHHU3MBbI
00pa3oBaHUsl KPUCTAIUIMIECKON PEIETKY, CIIEKTPAIbHBINA aHaIN3.

leoepaghua: MarHWTHBIE TOMIOCAa 3€MIIM, 3alle)Kd MAarHUTHBIX pyl, (QOTOCHEMKa 3eMHOMN
MIOBEPXHOCTH, IIPECKA3aHNE 3EMIIETPSICEHUH.

Texnonozus: JWUHUM DIIEKTpoIlepenad, TIeHepaTop IEPEeMEHHOro TOKa, JJIEKTPOJBUTATENb,
WHAYKOUOHHAS Tieyb, pajgap, paauONpHEMHHK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIMOHHBIN anmapar, BOJOKOHHAs ONITHKA, COTHEYHas Oarapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIETI'O OBPA3OBAHMUSA

OcBoenue ydyeOHOro Tipeamera «Du3nka» Ha YpOBHE CpeiHero ooOiiero odpasoBaHusi (0a30BbIH
YPOBEHB) JIOJDKHO 00ECIICUUTh JOCTIKEHUE CICAYIONUX JINYHOCTHBIX, METAIPEIMETHBIX H MPEAMETHBIX
00pa3oBaTeIbHBIX PE3yIHTATOB.

JINUHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE pE3yJibTaThl OCBOGHHUS YydeOHOro mnpeamera «@usnka» IOMKHBI OTpaKaTh
TOTOBHOCTB M CIOCOOHOCTH 00yUaroIUXCsl pyKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIHEH
JUYHOCTH, CHCTEMOH  I[IEHHOCTHBIX  OpHEHTAalWd, TO3UTHBHBIX  BHYTPEHHUX  YOEXKICHHH,
COOTBETCTBYIOIINX TPAAWLIUOHHBIM LEHHOCTSAM POCCHICKOTO OOIIECTBa, pacIIUpeHHe >KU3HEHHOTO
OMBITa M OIBITA JESATEIBHOCTH B MpPOILECCe peaju3allid OCHOBHBIX HAIllpPaBJICHWH BOCIHTATEIbHOM
JESITeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpakIaHCcKOro BOCIHTAHUSA:

c(OPMHUPOBAHHOCTb TPAXKAAHCKOW TMO3UIMU OOYYAIOMIErocsi KaK aKTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCUHCKOTO OOILECTBA;

MPUHATHE TPAJAUIHOHHBIX OOIIEUCTOBEUCCKUX TYMAHUCTUYCCKUX U IEMOKPATHIECKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [ESITEIBHOCTh B HWHTEpPecax TIPaxKIaHCKOro OOIecTra,
y4acTBOBAaTh B CAMOYIPABJICHUH B 00pa30BaTeIbHON OpraHU3allNY;

YMEHHUE B3aUMOJCHCTBOBATh C COIMATBHBIMA WHCTUTYTAMU B COOTBETCTBUH C MX (YHKIUAMH H
Ha3HAYCHHEM;

TFOTOBHOCThH K TYMAaHUTAPHOW U BOJIOHTEPCKOM JIeITENEHOCTH;

2) NaTpHOTHYECKOr0 BOCITUTAHMSI:

c(hOpMHPOBAHHOCTH POCCHHCKOM IpakIaHCKOW UACHTUIHOCTH, ITATPHOTH3MA;

[IEHHOCTHOE OTHOIICHUE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTIDKCHHSM POCCHUHCKUX YYEHBIX B
ob6yacTi GU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, 3TUIECKOTO TOBEICHUS;

CIOCOOHOCTh OIICHMBATh CHUTYallMI0 W IMPHHUMATh OCO3HAHHBIC pEIICHHS, OPHUEHTHPYSCh Ha
MOpaJIbHO-HPaBCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHUCIIE B JICATEIbHOCTH YIEHOTO;

OCO3HaHHWE JTMYHOTO BKJIaJIa B IOCTPOCHUE YCTOWIHBOTO OYIyIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHUS:

JCTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYas O3CTETUKY HAyYHOTO TBOPYECTBA, IPHUCYIIETO
(uzndeckoii HayKe;

5) TpynoBoro BocnuTaHus:

UHTEpeC K pa3lIM4HbIM cdepaM Npo(ecCHOHATbHON NesSTeTbHOCTH, B TOM YHWCIIE CBSI3aHHBIM C
(u3uKOI U TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP Oyaymied mpodeccuu U peann3oBbIBATH
COOCTBEHHBIE KM3HEHHBIE TJIaHBI;

TFOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 W CaMO00pa30BaHWI0 B 007acTH (U3MKH Ha
MPOTSIKEHNUU BCEH KU3HMU;

6) 9K0JIOrHYeCKOro BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTb ~ DKOJOTMYECKOH  KYJBTYyphl, OCO3HaHHE  [IOOAIBHOIO  XapakTepa
3KOJIOTHYECKUX MTPOOIIEM;

IUTAHUPOBAHUE W OCYLIECTBICHUE NEHCTBUM B OKPYXAlOLIEH Cpele Ha OCHOBE 3HAHHA Lelei
YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA;

pacipeHne OmbiTa AEATEJIbHOCTH HSKOJOTMYECKOH HANpaBICHHOCTH Ha OCHOBE HMEIOLIMXCS
3HaHUH 10 PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS



Cc(pOPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
¢$u3nuecKol HayKu;

OCO3HAHME IIEHHOCTH HAY4YHOW JESATENbHOCTH, TOTOBHOCTH B TIPOLECCe M3YyYCHUS (QHU3UKU
OCYULIECTBIISITH MPOSKTHYIO M UCCIIEI0BATEILCKYIO ICSITEIbHOCTh HHAMBUIYAIBHO U B TPYIIIE.

METAINIPEJIMETHBIE PE3YJIbTATBI

ITo3naBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIe AeiicTBUS
ba3oBble Jloruyeckue qeiicTBUS:

CaMOCTOSITETIFHO (hOPMYITUPOBATh H aKTyaJIM3UPOBATh POOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPEIETIATH MEJH JeTeNFHOCTH, 33/1aBaTh TapaMeTPhl U KPUTEPHH UX TOCTHKCHHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHSI B PACCMATPUBAEMBIX (DU3MUECKUX SBICHHUSIX;

pa3pabaThiBaTh IIAH pEUIeHHS NpoOJeMbl ¢ YYETOM aHAIM3a MMEIOIINXCS MaTepHANbHBIX W
HEMaTepUATBHBIX PECypCOB;

BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTH, OIIEHUBATH COOTBETCTBHE PE3YNHTATOB IIEJSIM, OIICHUBATH
PHCKH TIOCIECTBUH NS TETFHOCTH;

KOOPJAMHHUPOBATb W  BBIOJHATHE pabOTy B  YCIOBHAX pPEaNbHOrO, BHPTYalbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BuUBaTh KPEATUBHOC MBIIIJICHUE ITPHU PECIICHHUU JKU3HCHHBIX Hp06HeM.

ba3zoBrble ucciegoBaTelbCcKHe AeiiCTBUA:

BJIaACTh Haquoﬁ TepMI/IHOHOFI/IeI‘/'I, KIIFOYCBBIMU ITOHATHUAMHA U METOdaMHU (1)I/I3I/ILIeCKOI>'I HAYyKH,

BJIaACTh HaBBIKAMH y‘Ie6HO-I/ICCHeZ[OBaTe.HBCKOI71 u HpOEKTHOﬁ JACATCIIBHOCTHU B obiactu (1)I/I3I/IKI/I,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pellieHHs 3a1ad (pu3ndeckoro
COACPKaHWA, IPUMCHCHHUIO PA3JIMYHBIX METOIOB ITO3HAHUA,

BJIaa€Tb BUAAMH JCATCIIBHOCTU 110 IIOJIYYCHHUIO HOBOI'O 3HaHHA, €ro HHTCPHIPCTAlUu,
HpeO6pa3OBaHI/IIO U NPUMCHCHHUIO B PAa3IMYHLIX y‘-le6HBIX CUTyalusax, B TOM 4YHCJIC IIPpU CO3AaHHHU
y4eOHBIX MPOSKTOB B 00JIACTH (PU3UKH;

BBIABJIATE HNPUYUHHO-CICACTBECHHBIC CBA3HM U aKTyaJIM3UPOBATH 3adaydy, BbBIABUTaTb TUIIOTE3Y eé
peIICHUA, HAXOAWUTH AprymMeHTbI IJId AOKa3aTCJIbCTBA CBOUX YTBep)KHCHHﬁ, 3aaBaTh MapaMeTpbl U
KPUTEpPUH pPEIICHUs;

AHAJIM3UPOBATL IMOJYUYCHHBIC B XOJAC PCHICHUA 3aJadu PC3yJIbTaTbl, KPUTUYCCKU OLCHUBATH HUX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSAX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a7a4K B 00pa30BaTEIbHON ACATENIFHOCTH, B TOM YHCIIE
MIpU U3yYEHUHU (PU3HKH;

JaBaTh OLEHKY HOBBIM CHTYalLlUsIM, OLIEHUBATH IPHOOPETEHHBIH OIIBIT;

YMETh MIEPEHOCUTH 3HAHU 10 (PU3UKE B MPAKTUIECKYIO 00JIaCTh KU3HEACATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX obacTeii;

BBIIBUTaTh HOBBIE UACEH, IIPEJIaraTb OpUTHHAIBHBIE TOAXO0/Ibl U PELICHHUS;

CTaBUTH MPOOJIEMBI U 3a7a4H, JOIMYCKAIOIINE aJbTePHATUBHbIC PELICHUSI.

PaGora ¢ nundgopmanmueii:

BJIQJICTh HABBIKAMH TONYy4YeHHS HMH(pOpManuu (HU3HYECKOTO COACPKAHUS M3 UCTOYHHKOB Pa3HBIX
TUTIOB, CAaMOCTOSITEIGHO OCYIIECTBIATh TIOWCK, aHaIHW3, CHCTEMAaTH3allMi0 W HHTEPIIPETaIUI0
WHGOPMAIINH Pa3IMYHBIX BHIIOB H (JOPM IIPECTABICHUS;

OIIEHHBATH JIOCTOBEPHOCTHh HH(OPMAITUH;

HCTIONF30BaTh CPEJCTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3a1a4 C COONIOJIGHHEM TpeOOBaHHUU
SPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI, PECYpCOCOEpPEeXEeHNUs, MPABOBBIX W ITUYECKHX HOPM,
HOPM HH(POPMAITMOHHONW 0€30IIaCHOCTH;

CO3/1aBaTh TEKCTHI (DM3MUYECKOTO COAEPIKaHWS B PA3MMYHBIX QopMmarax C y4ETOM Ha3HauEHUS
rH(OPMAITUH | TIEIEBOM ayAUTOPHH, BEIOHPAsi ONTUMAIbHYIO (OPMY TPEICTaBIEeHIS U BU3YyaIH3allHH.



KoMMyHMKATHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe AeiCTBHUS:

OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3UKU U BO BHE-YPOUHOU JICATEIBHOCTH;

Pacro3HaBaTh NPEANOCHUTKA KOHQIMKTHBIX CUTYAIMid U CMIT4aTh KOH(IUKTHI;

Pa3BEPHYTO U JOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJCTB;

ITOHMMATh ¥ MCIIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHOW ¥ WHAWBUYadbHON paOOTHI;

BBIOMpaTh TEMATHKy M METOJbl COBMECTHBIX JEHCTBHIA C y4€TOM OOIIMX HHTEPECOB, U
BO3MO>KHOCTEH Ka)KJI0T0 WICHA KOJJIEKTHUBA;

MIPUHAMATH IIeTTH COBMECTHOH JIEATEIPHOCTH, OPTaHU30BEIBATh U KOOPAMHUPOBATH JAEUCTBUS TIO0 €€
JIOCTHKCHUIO: COCTABIIATh IUIAH JIEHCTBHMA, paclpeiensaTh pOJM ¢ y4ETOM MHEHWUH YYaCTHHUKOB,
00CyXIaTh pe3yJIbTaThl COBMECTHON paOOTHI;

OIIEHWBATh KaueCTBO CBOETO BKJAJa W KaXJIOTO YYaCTHHKAa KOMaHIBl B OOIIMIA pe3yibTar II0
pa3paboTaHHBIM KPUTEPHUSIM;

mpenjaraTh HOBBIE TIIPOEKTHI, OIEHUBaTh HWJEH C TIO3WIWH HOBH3HBI, OPHUTHHAIBHOCTH,
MPaKTUYECKONU 3HAUMMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTPATETHMUYECKOE MOBEIEHHE B DPAa3MYHBIX CHTYAIWsIX, IMPOSBISATH
TBOPYECTBO M BOOOpakeHNE, OBITh MHUIINATHBHBIM.

PeryasiTuBHble YHHBepcabHbIe YyieOHbIe AeiicTBUA
CamoopraHusanus:

CaMOCTOSITETIFHO OCYIIECTBIISTH MO3HABATENBHYIO NEATENBHOCTh B oOmacth (u3ukud U
ACTPOHOMUH, BBISBIIATH MIPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 33a49H;

CaMOCTOATENIBHO COCTaBJIATh IUIAH pEUIEHUs pPAacuy€THBIX M KayeCTBEHHBIX 3a4ad, IIJIaH
BBITIOJTHEHUS TPAKTUYECKONH pabOTHI C YYETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANIOYTEHUI;

JIlaBaTh OIICHKY HOBBIM CUTYAIIHSIM;

pacmupsTh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX TPEANIOYTCHU;

JieNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PELICHUE;

OLIEHHBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHHUIO M TMPOSIBJICHUIO SPYAMIMUA B O0JACTH (PU3UKH, MOCTOSIHHO
TIOBBIIIATH CBOM 00pa30BaTeIbHbBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJIEKT:

JlaBaTh OLIGHKY HOBBIM CHUTYyaIlUsIM, BHOCUTH KOPPEKTHUBHI B JESITEIbHOCTh, OIICHUBATH
COOTBETCTBUE PE3YIBLTATOB LIEISM;

BJIaJeTh HaBBIKAMH I[103HABAaTENBFHON peQIIeKCUM KaK OCO3HAHMS COBEPLIAEMBIX NICHCTBUU U
MBICIUTENBHBIX MPOLIECCOB, MX PE3YJIBTATOB U OCHOBAHUIA;

HCIIOJIL30BATh MPUEMBI pe(hIICKCUH [T OIICHKH CUTYAaIlMH, BHIOOpPa BEPHOTO PEIICHYS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATDH PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI APYTUX HPU aHATU3E PE3YJIbTATOB ACSITEIbHOCTH;

MIPUHUMATH ce0sl, TOHUMas CBOU HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX MPHU aHATU3€E PE3YIbTATOB AESATEIbHOCTH;

MIPU3HABATh CBOE MPaBO U MPaBO JIPYTHX Ha OIINOKH.

B mpormiecce n0CTIKEHUS TMYHOCTHBIX PE3yJITATOB OCBOCHHS MPOTPAMMBI 110 (DU3UKE TSl YPOBHS
cpemHero oOmero oOpa3oBaHHS y OOYYAIONIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA HMHTEIUIEKT,
MIPeIIoIararImi copMUPOBAaHHOCTD:

CaMOCO3HaHMsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MIOHUMATh CBOE 3MOIMOHAIBHOE COCTOSIHUE, BUIIETh
HaTpaBJICHHUS Pa3BUTHS COOCTBEHHOW YMOIIMOHAIILHON Cephl, OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMAaTh OTBETCTBEHHOCTH 3a
CBOE TIOBEJIEHHE, CITOCOOHOCTH a/IallTUPOBATHCS K SMOIIMOHAIBHBIM H3MEHEHHUSM H TIPOSIBIATH THOKOCTB,
OBITH OTKPBITBIM HOBOMY;



BHyTpeHHeﬁ MOTHBAaIuu, BKJTFOYAIOIICH CTPEMJICHUC K JOCTUIKCHUIO LICIIU U YCIICXY, ONITUMU3M,
UHULIMAaTUBHOCTh, YMCHUC ﬂeﬁCTBOBaTB HCXO0Od U3 CBOUX BO3M0)KHOCTCI71;

OMIIaTuu, BKJIFOYAIOIICH CIIOCOOHOCThH MTOHUMATH SMOIUOHAJIBHOC COCTOSAHUC APYTHUX, YUUTHIBATH
€T0 IpH OCYHICCTBIICHUN O6I.LICHI/ISI, CIIOCOOHOCTH K COYYBCTBHIO U COIICPCIKMBAHUIO,

COIMAaJIbHBIX HAaBBIKOB, BKIIIOYAKOIIUX CIIOCOOHOCTH BBICTPpAUWBATh OTHOLICHHUA C JPYT'MMU JIFOAbMU,
3a6OTI/ITLC$I, MPOABJIAATE UHTCPCC U pa3pCUIaTh KOH(l)HI/IKTBI.

NOPEIMETHBIE PE3YJIbTATbI

K xonmy o0ydenust B 10 kiacce mpenMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUH:

JIEMOHCTPHUPOBATh Ha MPUMepaxX pPoib U MECTO (GU3NKHA B (POPMUPOBAHUH COBPEMEHHOW HAyYHOU
KapTHUHBI MHUpPA, B Pa3BUTHU COBPEMEHHON TEXHUKH W TEXHOIJIOTUH, B MPAKTHYECKOW EATENbHOCTH
b1 {0 (7

VYATHIBATh TPAHWIE TPUMEHEHHS H3yYeHHBIX (U3NYECKHX MOJeNeil: MaTephalbHas TOYKa,
WHEepUHadbHas CUCTeMa OTCYETa, aOCOIMIOTHO TBEPIOE TEJO, WICANbHBIN Ta3, MOJEIH CTPOCHHS Ta30B,
JKUAKOCTEHN W TBEPIBIX TEJ, TOUCUHBIN dJIEKTPUUECKU 3aps/] IPH pelIeHnn GU3NIECKIX 3a7ad;

pacrio3HaBaTh (PU3NYECKUE SBJICHUS (IIPOIECCH) M OOBSCHATh MX HA OCHOBE 3aKOHOB MEXaHHWKU,
MOHCKyHHpHO-KHHeTH‘IeCKOﬁ TEOPHUU CTPOCHUA BEIIECTBA MW DJJICKTPOJUHAMUKH: PaBHOMEPHOC U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBHXKEHHE, CBOOOIHOE MaJCHUE TEJ, ABMIKCHHE IO OKPYKHOCTH,
UHEpIHs, B3auMoJieiicTBUE Tel, MUudQy3us, OPOYHOBCKOE TBUKEHHE, CTPOCHUE KUAKOCTEH M TBEPIBIX
TeN, M3MEHeHHe 00bEMa Tell INpH HarpeBaHuu (OXJIAKICHHHM), TEIJIOBOS PaBHOBECHE, HCIAPCHHE,
KOHJACHCAaNus, IJIaBJICHUEC, KPUCTAJIN3allusd, KUIICHUEC, BJIAX)XHOCTh BO3/JyXa, ITOBBIIICHUC AAaBJICHUA rasa
IIPU €r0 HarpeBaHUHU B 3aKPBITOM COCYJE, CBA3b MEXKIY MapaMeTpaMH COCTOSHMS ra3a B M30IpoIeccax,
3JIEKTPU3aIUs TEJl, B3aUMOJICHCTBHE 3apsI/IOB;

OIMUCBIBATE MEXaHUYCCKOC IBUKXCHHUEC, HCIIOJIb3Ys (1)I/I3I/ILICCKI/IG BCJIMYUHBL: KOOpAWHATa, MyThb,
NEPEeMEIICHNUE, CKOPOCTh, YCKOpPEHHE, Macca Telia, Cuja, UMIYJIbC Tejla, KUHETHYeCKas SHEeprus,
MOTCHIHAJIbHAA SHEPrus, MEXaHNYCCKaA paGOTa, MEXaHN4Y€CKasds MOUIHOCTh, IMPU OIMMMCAHWKU NPABUIBHO
TPaKTOBATb (1)I/I3I/I‘ICCKI/H71 CMBICJI HUCHOJIB3YyEMBIX BCJIWYUH, HX 0603Ha‘ICHI/Iﬂ n CAWHUIBI, HAXOJHUTH
(hopMyIIbl, CBSA3BIBAIONINE JaHHYIO (PH3NUECKYIO BEIMUUHY C IPYTUMH BEIHYMHAMM,

OIMUCBHIBATL U3YYCHHBIC TCILJIOBBLIC CBOWCTBA TENI U TEIUIOBLIC SABJICHUS, HUCIIOJIb3Ys (I)I/I3I/I‘ICCKI/IG
BCJIMYWHBL JIABJICHUE Ta3a, TEMIEpaTypa, CPEAHSAS KHHETHYECKas SHEPTUs XaOTHYECKOTO JIBIKEHUS
MOJIEKYJI, CPEIHEKBaIpaTHYHAs CKOPOCTh MOJICKYJ, KOJIMYECTBO TEILJIOThI, BHYTPSHHSS dHEPrus, pabora
ra3a, K0o3(Q(QUIMEHT MONEe3HOTO ACUCTBUS TEIUIOBOTO JIBUTATEINS, PU OMUCAHUH MPABHILHO TPAKTOBATh
(bM3MYECKUIl CMBICIT HCIIONIB3YEMBIX BEIMYUH, MX O0O3HAYCHUS W EAMHHUIBI, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEITUUUHY C APYTUMHU BETMUHHAM;

OMHCHIBATh W3YYCHHBIC OJIICKTPUYECKHE CBOWCTBA BEIISCTBA W JJICKTPUUYCCKUE SIBIICHUS
(mpomecchbl), wWCHONb3ys (DU3MUYECKUE BEIMYWHBL OJCKTPUYECKUN 3apsij, JJIEKTPUYECKOoe IIOJe,
HanpspKEHHOCTh TIOJISI, MOTEHIUAN, Pa3HOCTh IIOTCHIUAIOB; NPHU ONHCAHUHM IPABUIBHO TPAKTOBATh
(bM3MYEeCKUil CMBICT HCIIONIB3YEMBIX BEIUYHMH, WX OOO3HAYCHHS W EIUHUIIBI; YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (U3NYECKYIO BETMUNHY C IPYTUMH BETHIHMHAMHU;

aHAIIM3UPOBATh (PU3NUECKHE TPOIIECCHl U SBIICHUS, UCTIOB3Ys (DM3MUECKUE 3aKOHBI U MPUHIINIIHL:
3akoH BcemupHoro Tsarotenwus, |, |1 u Il 3akonsr HetoTOHA, 3aKOH COXpaHEHUS] MEXaHHYECKOW YHEPTHH,
3aKOH COXPaHEHUS HMMITYJIbCa, MPUHIUI CYHEPHO3UIMH CHJI, MPHHIUI PaBHONPABUS WHEPIUAIBHBIX
CHUCTEM OTCYETa, MOJEKYJSIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, ra30BbIe 3aKOHBI, CBS3b
CpeaHel KMHEeTHYEeCKOH SHEPTHH TEIUIOBOTO ABMKEHUS MOJIEKYJ ¢ aOCONOTHOW TeMIlepaTypoi, mepBhIit
3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS AJIEKTPUIECKOTO 3apsiia, 3akoH KyioHa, mpu 3TOM pa3nmndaTth
CIIOBECHYI0 (DOpPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpaKEHHE W ycioBHA (TpaHMIbI, 00JacTh)
MIPUMEHAMOCTH;



OOBSICHATH OCHOBHBIE NPHHLMWIBI JEHCTBUS MAIlMH, NPHUOOPOB M TEXHHUYECKHX YCTPOMCTB;
pasnuyath ycJIoBHA MX 0€30IacCHOTO MCIIOIB30BaHMUS B TOBCEIHEBHON )KU3HU;

BBIMOJIHATh  OKCIIEPUMEHTBl O HCCIEAOBAaHMIO (U3NYECKUX SABJICHUH M MPOLECCOB C
HCTIONBb30BaHUEM NPSMBIX, U KOCBEHHBIX M3MEPEHUH, MpH 3TOM (OPMYIHPOBaThH Mpodiemy/3anady U
THIIOTE3y y4eOHOro SKCIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pyI0BaHuUs, TPOBOAUTH
OTIBIT ¥ (POPMYIMPOBATH BBHIBOBI;

OCYILLECTBIISITh NPSMBbIE M KOCBEHHBIE HM3MEPEHUS (M3MUYECKHX BEJIMYUH, IPU 3TOM BBIOMpATh
ONTUMAJIbHBIA CHOCOO HM3MEpPEeHHs M HCIOJb30BaTh HM3BECTHBIE METOIBl OLEHKH IOTPEIIHOCTEH
U3MEpPEHUH;

UCCIIEIOBATh 3aBHCUMOCTH MEXIY (GHU3MUECKUMH BEJIMYMHAMHM C HCIHOJBb30BAaHHEM MPSMBIX
U3MEPEHHH, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh PE3YbTATHI IIOIYYEHHOH 3aBUCUMOCTH
(u3nUecKuX BEJIMUMH B BUe TabiIMLl ¥ rpadMKOB, AENaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIIEI0BAHUS;

coOnofaTe mpaBuia 0€30MacHOr0 TpyJa IpU NPOBEICHHH HCCIEAOBAaHUN B paMKax ydeOHOro
9KCHEPUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM W  TNPOEKTHOH JEATENIBHOCTH C  HCIIOJIb30BaHUEM
HU3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpHOro 000pyI0BaHuUS;

pewmate pacy€THBIC 3aJaud C SBHO 3aJaHHOM (PU3NYECKOM MOJENBI0, MCHOJb3Ys (HU3UUECcKUe
3aKOHBl U NPHUHIMIBI, HA OCHOBE aHaJM3a YCJIOBHUS 3aJayd BBIOMpaTh (PU3MUYECKYIO MOJEINb, BBIIENIAThH
(u3nyeckue BEIMYMHBI U (GOPMYIIBl, HEOOXOAUMBIE IS €€ pelIeHUs, IPOBOAUTH PACUETHl U OLICHUBATh
PeaIbHOCTh MOIY4YEHHOTO 3Ha4eHUs (PU3NUECKOM BEIMUUHBI;

pemiath KadyeCTBEHHBbIE 3aJaud: BBICTPaMBaTh JIOTMYECKH HENPOTHBOPEUYMBYIO LEHOYKY
paccy’xIeHuil ¢ olopoi Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHMS,;

HCIIOJIb30BAaTh IpU PECIICHUU y‘-Ie6HI)IX 3aga4 COBPEMCHHBIC I/IH(bOpMaHI/IOHHBIe TEXHOJOTNN IJIA
MONCKA, CTPYKTYPHUPOBAHHS, WHTEPIPETAlMH W TPEACTaBICHUS Yy4eOHOM W HAyIHO-TIOMYJISIPHOMN
I/IH(bOpMaHI/II/I, nonyquHoﬁ N3 PA3IMYHbBIX HUCTOYHHUKOB, KPUTHYCCKU aHAJIIM3HUPOBATH IIOJIYyYaCMYIO
UHQOpPMAIHIO;

MPUBOANTH MPHUMEPHI BKIAAa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(DM3MKOB B pa3BUTHE HAYKH,
00BsSICHEHHE TIPOIIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

HCIIOJIB30BAaTh TCOPCTHUUCCKUC 3HAHUA I10 (1)I/I3I/IKC B HOBCCI[HCBHOI\/'I JKU3HU I 06CCHe‘IeHI/I$[
0e3omacHOCTH MpH OOpallleHHH ¢ TpudopaMH U TEXHUYECKUMH YCTPOWCTBAMHM, JUII COXPaHEHHs
30pPOBbS U COOIIOICHHSI HOPM 9KOJIOTUYECKOI0 MOBEACHHS B OKPY KatoLIel cpere;

pabotaTh B Tpynme C BBIIOJIHEHHEM pPAa3IUYHBIX COLMANBHBIX pOJICH, IUIaHHPOBaTh paboTy
TPYNIBI, PalMOHANBHO PacHpeNeNaTh O0f3aHHOCTH U IUIAHUPOBATh JEATENBHOCTh B HECTaHIAPTHBIX
CUTyaluAaX, aICKBATHO OLCHHMBATL BKJIA[ KaXXJIO0T'0 U3 YYACTHUKOB I'PYIIILI B PCIICHUEC paCCManHBaCMOﬁ
poOJIeMBI.

K xonny oOyuenns B 11 ki1acce mpeMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTD Y O0YYAIOIINXCSl YMEHUH:

JEMOHCTPUPOBATh Ha MPUMEPaxX POJb U MECTO (PHU3MKH B (OPMUPOBAHHU COBPEMEHHOM Hay4YHOM
KapTHHBl MHUpA, B Pa3BUTHHM COBPEMEHHON TEXHHKH W TEXHOJOTWH, B NMPAKTUYECKOH NESATEIHHOCTH
JrozeH, HEeNIOCTHOCTh U €IMHCTBO (PU3NYECKOH KapTHHBI MHPA;

YUUTBIBaTh TPAaHULBI NIPUMEHEHHUS M3YYEHHBIX (PU3MYECKUX MOAEIEH: TOUSUHBIH 3JIEKTPUUCCKUM
3apsn, Jyd CBeTa, TOYECYHBI MCTOYHUK CBETA, sAepHas MOJENb aToMa, HyKJIOHHAs MOJAEIb aTOMHOIO
sIIpa IpH peleHny GU3NUECKUX 3a/1a4;

pacno3HaBaTh (Qu3nyeckue sBIEHHA (TpoLecchl) M OOBACHATH HMX Ha OCHOBE 3aKOHOB
9NEKTPOAMHAMUKA M KBAHTOBOM (M3MKU: 3JEKTpUUYECKas MPOBOAMMOCTH, TEIUIOBOE, CBETOBOE,
XMUMUYECKOE, MarHUTHOE ACHCTBHSA TOKAa, B3aMMOJEHCTBHE MAarHWTOB, 3JEKTPOMArHWTHAs HHIYKLHS,
JNeWCTBUE MAarHUTHOTO IIOJIi Ha NPOBOAHUK C TOKOM U [IBIDKYLIMHCS 3apsii, JIEKTPOMAarHUTHBIE
KoJieOaHUsT M BOJHBI, MPSIMOJMHEHHOE pPACHPOCTPaHEHHE CBETa, OTPaKEHHE, MPEIOMIICHHE,
uHTepepeHuns, TUGpakuus U HOISIPU3aLMsS CBETa, AUCIEPCHS CBeTa, (POTORNIEKTpuuecKuil 3ddext
(dporoapdexr), cBeTOBOE maBlIeHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa aroMa BOJOPOIa,
€CTECTBEHHAs U UCKYCCTBEHHasl PaJH0aKTHBHOCTb;



ONNCBHIBaTh HW3yYEHHBIE CBOWCTBA BelleCTBa (PJIEKTPUUECKHUE, MAarHUTHBIE, ONTHYECKUE,
3NEKTPUIECKYIO MPOBOJAUMOCTD PAa3JIMUHBIX CPENl) U JIEKTPOMATHUTHBIC SIBJICHUS (IIPOLECCHI), HCTIONb3YS
(u3nUecKue BENWYHMHBL: SJCKTPHUECKUH 3apsii, CHila TOKa, SJIEKTPUYECKOe HalpsDKEHHUE, DIEKTPUIEecKoe
COIIPOTHBJICHUE, PA3HOCTh MOTCHIUAJIOB, 3JCKTPOABIKYLIas Cuiia, padoTa TOKa, HHAYKLIUS MAarHUTHOTO
noJjs, cuia Ammnepa, cuia JlopeHna, HHAYKTUBHOCTD KaTYIIKH, SHEPTHS dJIEKTPUIECKOTO U MarHUTHOTO
moJiei, MepruoA M 4YacToTa KojieOaHWH B KojeOaTelIbHOM KOHTYpE, 3apsii W CHja TOKa B Ipolecce
FapMOHHYECKUX 3JIEKTPOMAarHUTHBIX KOJeOaHUH, POKYyCHOE pacCTOSIHUE W ONTUYECKas! CHJIa JIMH3BI, IPU
OMHMCaHUM TPABWIBHO TPAKTOBATh (PH3MYECKUN CMBICI HCIONB3YEMBIX BEIWYHMH, UX 0003HAYEHUS U
€JVHUIIBI, YKa3bIBaTh (POPMYINBI, CBS3BIBAIONIME JaHHYH (U3HYECKYH0 BEIMYMHY C APYTUMH
BEJIMYHNHAMH,

ONHCHIBATh WM3YYCHHBIC KBAaHTOBBIC SIBICHUS W IPOIECCHI, HCIIONB3Ys (PM3UYECKHE BEITUIHHBI:
CKOPOCTb 3JICKTPOMArHUTHBIX BOJH, UTMHA BOJIHBI M YAaCTOTA CBETA, YHEPTHs K UMITYJIEC (DOTOHA, TIEPUO.T
MoJTypactasia, YHEPIus CBA3W aTOMHBIX SIep, PH ONMHUCAHUH NMPaBUIHLHO TPAKTOBATH (PH3MUECKUN CMBICT
WCTIONBE3YEMBIX BEIMYHMH, UX OOO3HAYCHHS W EAWHHIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(hm3HYeCcKyr0 BETUYHUHY C APYTUMHU BEIMYMHAMH, BRIYUCIATH 3HAUeHNE (PU3NIECKON BEITMIHEI;

aHAIIM3UPOBATH (PU3NIECKHE TPOIECCHI U SBIIEHUS, UCTIONB3Ys (DM3MUECKUE 3aKOHBI W MPUHIINIIBL:
3akoH OMa, 3aKOHBI TIOCJIEIOBATENFHOTO U MApauIeIbHOTO COSIMHEHHS MTPOBOJIHUKOB, 3aKOH J[Koyms—
Jlenma, 3aK0H 3JEKTPOMArHUTHONH MHIYKITUH, 3aKOH TMPSIMOJMHEHHOTO PacIpOCTPaHEHUS CBETa, 3aKOHBI
OTpaXECHUS CBETAa, 3aKOHBI TPEIOMJICHHUS CBETa, ypaBHEHHE OWHMTEHHA st Poroddderra, 3aKoH
COXpaHEHUS YHEPTUH, 3aKOH COXPAHEHHS MMITYIIbCa, 3aKOH COXPAHEHHS DJIEKTPHUIECKOTO 3apsiia, 3aKOH
COXpPaHEHHUSI MacCOBOTO YHCIIa, MOCTYJAaTH bopa, 3aK0H paiOakTUBHOTO paciaja, Py 3TOM pa3indaTh
CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €T0 MAaTEeMATHYEeCKOE BBEIPAKCHUWE W YCIOBUS (TpaHUITLI, 00JIACTH)
IIPUMECHUMOCTH,

OIpPEACIATL HaAIlpPpaBJICHHUEC BCKTOpAa HWHAYKIHU MArHuTHOI'O IIOJIA NPOBOAHMKA C TOKOM, CHIJIbI
Awmmepa u cuisl Jlopenna;

CTPOUTH U OIMCHIBATh N300pakeHne, co3jaBaeMoe TNTOCKUM 3epKajioM, TOHKOM JTMH301;

BBITIOJIHATE  OKCIICPUMCHTBI 110 HMCCJIICAOBAHUIO (1)I/I3I/I'-ICCKI/IX SBICHUN | mpoueccoB C
UCIIOJIb30BAHUEM TIPSIMBIX, U KOCBEHHBIX W3MEPEHH: MpH 3TOM (OpPMYJIMpPOBATh MpobdieMy/3anaqy H
THIIOTE3y y4eOHOI0 SKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYI0BaHHUS, IPOBOAUTH
OTBIT ¥ (POPMYIIMPOBATH BBHIBOIBI;

OCYHCCTBIIATL MPAMBIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIMYUH, TIPU ITOM BI)I6I/IpaTI)
ONTUMAIbHBIN CHOCO6 U3MCEPCHUA MW HUCHOJIb30BATh M3BECTHBIC METOJAbI OLCHKU HOFpGHIHOCTCfI
U3MEpPEHU;

HcCcJICaA0BaTh 3aBUCUMOCTHU (bI/I?;I/I‘-ICCKI/IX BCJIMYUH C HCHOJIB30BAHUCM IIPAMBIX I/ISMepeHI/II\/'I: npu
9TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTAaThl MOJYYCHHOW 3aBHCUMOCTH (PHU3MUECKHX
BEJIMYMH B BUJIE TaOJIUI U Tpa)uKOB, JAeTaTh BBIBOJBI MO PE3yJIbTaTaM HCCICAOBAHMS;

coOmoaaTe mpaBmia 0€30MacHOro TpyJda NpW MPOBEICHWM HCCIEAOBAaHUN B paMKax ydeOHOro
9KCHEPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOH W  TMPOEKTHOH AEATENILHOCTH C  HCIIOJIb30BaHHEM
U3MEPUTEIIBHBIX YCTPOHUCTB U 1a00paTOPHOTO 000pyI0BaHMUS;

pemaTth pacy€THBIE 3aJaud C SIBHO 3aJaHHOM (DU3MYECKOM MOJENBIO, MCHOJb3Ys (U3UUECKUE
3aKOHBl U MPHUHIUIBI, HA OCHOBE aHajM3a YCJOBHUS 3aJaydl BBIOMpaTh (U3MUYECKYIO MOJENb, BBIIENIATH
¢u3nueckue BeIMYUHBI U OPMYJIIbl, HEOOXOAUMBIE Il €€ pelIeHHs], IPOBOANTH PACUETHl U OLICHUBATD
PEaNBHOCTD MOTyYEHHOTO 3HAYeHUS (DU3MUECKON BETUYHHBL,

pemiaTte KadecTBEHHBIC 3aJla4yd: BBICTpAaMBaTh JIOTUMECKH HENPOTHBOPEUYMBYIO  IICTIOUKY
paccyXIeHu# ¢ ONopoi Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3MUYECKUE SIBICHUS;

WCTIOJIK30BaTh MIPHU PEUIeHNH Y4eOHBIX 3a/1ad COBPEMEHHBbIe MH(POPMAIMOHHBIE TEXHOJOTHU IS
MONCKA, CTPYKTYPUPOBAHWs, WHTEPIPETAUH W TPEICTaBICHUS Y4eOHOM W HAYYHO-TIOMYJISIPHON
nH(pOpMAIUH, TOJYYSeHHOH W3 PasNUYHbIX HMCTOYHUKOB, KPUTHUECKH aHAIM3MPOBATH MOIy4aeMYIO
rH(OpMAITHIO;



OOBSICHATH TPUHIMIBI JEHCTBUS MAalllMH, NMPHUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3iuyarb
ycIoBHUs X 0€30MacHOr0 UCIOIb30BaHUS B TOBCEAHEBHON KU3HHU;

MPUBOAUTH MPUMEPBI BKJIAJa POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(QHU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE TIPOLIECCOB OKPYKAIOLIETO MUpPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUA;

UCIIOJIb30BAaTh TEOPETUUECKHE 3HAHMS MO (PU3MKe B TOBCEJHEBHOW >KU3HH UIA OOecHeueHHMs
Oe3omacHOCTH MpH OOpallleHMH ¢ OpudopaMH U TEXHHUYECKUMH YCTPOWCTBAMHM, I COXPaHEHHS
3I0POBbSL 1 COOMIOICHUS HOPM IKOJIOTHYECKOTO MOBEJICHHS B OKPYXAIOLLEH Cpeae;
pabotaTh B TpylIe C BBHIIIOJHEHUEM DPA3IUUYHBIX COLUAIBHBIX POJICH, MJIaHUPOBAaTh PabOTy TPYIIIBL,
PalMOHAIBHO PacIpenesATh 005 3aHHOCTU U IUIAHUPOBATh AEATENILHOCTh B HECTAHJAPTHBIX CUTyalUsX,
aJIeKBaTHO OLIEHUBATh BKJIA] Ka

ONMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3BI IEHTPA «TOUKA POCTA»,
HCHOJb3YEMOT O JIJIsSI PEAJTM3AIIMA OBPA3OBATEJBLHOM ITPOT'PAMMBI
B PAMKAX ITPEIIOJJABAHUSA ®U3NKU

COBpEeMEHHBIC OJKCIICPUMEHTAIBHBIC HCCICAOBAaHUS 10 (U3MKE M YXKEe TPYIHO MPEACTaBUTh 0Oe€3
WCTIONTF30BAHMS HE TOJBKO aHAIOTOBBIX, HO W MHU(POBBIX U3MEPHUTENBHBIX MPHOOpoB. B denepanbHOM
locynapctBennom O6pasoBatensHoMm Cranpapre (OI'OC) mporucaHo, 4TO OJHUM K3 YHHBEPCAIbHBIX
y4eOHBIX [eHCTBHIA, TPUOOpPETaeMbIX YYaIlUMHUCS, MOJDKHO CTaTh YMEHHUE «IPOBEACHUS OIBITOB,
IMPOCTBIX JKCHCPUMECHTAIBHBIX HCCHC}IOBaHHﬁ, MMPpAMBIX W KOCBCHHBIX I/I3MepeHHI>'I C HCIIOJIB30BAHUEM
AHAJIOTOBBIX M MU(POBBIX U3MEPHUTEIBHBIX TPHOOPOBY.

B nmpouecce popmupoBanus sKCIEpUMEHTABHBIX YMEHHUH YUeHUK 00ydaeTcs MpeACTaBIsATh
nHpOpPMaLUIO 00 UCCTIeIOBAHNH B YETHIPEX BUIAX:

B BepOaIIbHOM: ONMCHIBATH SKCIIEPUMEHT, CO3/[aBaTh CIIOBECHYIO MOJIEb SKCIIEPUMEHTa, (PUKCHPOBATh
BHUMAaHHUE HA U3MEPSIEMbIX BEITMUYUHAX, TEPMHUHOJIOTHH;

B TaOJIMYHOM: 3aIIOJHSTH TaONUIBl JaHHBIX, JIEKAIIUX B OCHOBE IOCTPOEHUS rpaduKoB (IIpH 3TOM Y
yJalnuxcs BOSHUKAET IEPBUYHOE MIPEICTAaBICHIE O MAaCIITa0ax BEINYNH);

B Tpa)MueCcKOM: CTPOUTH TPAUKH 1O TAOIMIHBIM TaHHBIM, YTO Ja&T BO3MOXKHOCTH ITepexo/a K
BBIIBH)KEHHIO THIIOTE3 O XapaKTepe 3aBUCMMOCTH MEX/I1y BeTHYMHAMH (IIPH 3TOM YUHUTENb OKa3bIBAET
IPEUMYIIECTBO B BU3YAIN3AIUH 3aBUCHMOCTEH MEXIy BEIMYMHAMH, HATJISAHOCTH 1 MHOTOMEPHOCTB)

B BHJIC MAaTEMAaTHYECKUX YPABHEHHUII: ]aBaTh MAaTEMAaTHYECKOE OIMCAHUE B3aNMOCBSI3H BEJINUHH,
MaTeMaTH4eckoe 0000IeHue.

Bce ato peanuzyercs B xoje skciutyatanuu Ludposoii (yaerndeckoit) mabopatopuu (L1J1),B cocrosimas
U3 IPOrpaMMHO-aIIapaTHOTO KOMIUIEKCA M TATYUKOBAsI CUCTEMa — KOMIUIEKT Y4eOHOTro 000pyI0BaHus,
BKJIIOYAIOIINHN

Hudposoit MymsTHAATINK PUINIECKUN TTPSAHAZHAYCH TSI KOMTMYECTBEHHBIX U3MEPEHUH B
JIEMOHCTPAIMOHHBIX U TJAOOPATOPHBIX 3KCIIEPUMEHTAX B COCTaBE TUMIOBOTO KaOMHETa (PU3UKU
CpeJHeMN IIKOJIBI.

MynbTUAATYHK 110 (PU3UKE OJTHOBPEMEHHO MOXKET U3MEPSATH IIECTh MAPAaMETPOB: a0COIIOTHOE
JaBJICHUE, MHIYKLHUIO MATHUTHOTO TOJIs, HAIPSDKEHUE, TOK, YCKOPEHUE U CKOPOCTh U3MEHEHUS
yIJia IOBOPOTA MO TPEM KOOPJMHATAM U TEMIIEPATypPy KaKJI0ro U3 yYaCTHUKOB IPYIIIbI B
pelIeHre paccMaTpUBAEMO TTPOOIIEMBI.



TEMATUYECKOE IIVTAHUPOBAHUE

10 KJIACC
KosmvecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3eioB U TeM uudpoBbie
Ne i/m P Kontpoabnble | IlpakTuueckue (upp )
NporpaMmbl Bcero o0pa3oBaTeJIbHBIE
padoThI padoTsl
pecypcbl
Pazgen 1. ®DU3UKA U METOAbI HAYUHOI'O IIO3HAHUA
but6mmoreka IJOK
11 ®dusnKa ¥ METOIBI HAYIHOTO TTO3HAHUS 2 https.//m.eds0o.ru/7f41bF72
HUroro mo paznemy 2
Paznen 2. MEXAHUKA
bu6mmoreka IJOK
21 Kuniemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
22 Auranniica ! https://m.edsoo.ru/7f41bf72
2.3 3aKoHBI COXpaHe EXaHHKe 6 1 1 bubmorexa LIOK
. HBbI XPaHCHUA B MCXaHU
P https://m.edsoo.ru/7f41bf72
Hroro mo pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUIECKOM 9 1 bubnuorexa [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
Bubnuoreka IJOK
2 1 1
3 OCHOBEI TEPMOMHAMHUKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHHSI BEIIIECTBA. 5 bu6mmotexa IIOK
' ®da30Bble IEPEXOIbI https://m.edsoo.ru/7f41bf72
HUroro no pazneny 24

Pa3znen 4

. JJIEKTPOAUHAMHUKA



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

4.1 DNeKTpocTaTuKa 10 Bubmiorexa LIOK
' P https://m.eds00.ru/7f41bf72
ITocTostHHbIN AnekTpUUecKuid TOK. Toku B bu6muotexa IIOK
4.2 12
Pa3IUYHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro o pasmeny 22
PezepBHOE BpeMms 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoaunyecTBO yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3iejioB U TeM (uu¢pposbie)
Ne ni/m Kontpoabusie | IlpakTHyeckne
NporpamMMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThl
pecypcsl
Paznen 1. QJIEKTPOJINHAMUKA
MarnuTHoe ToJIe. DJIeKTPOMarHuTHAS bubmmoreka [IOK
11 11 1 3
WH Y KIS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKkue 1 3eKTPOMarHuTHbIE 9 1 Bubmmoreka [IOK
' KOJeOaHusI https://m.edsoo.ru/7f41c97c
99 MexaHnUYeCKHE M DJIEKTPOMArHUTHEIE 5 1 bubmmoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubaunoreka LIOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
HUroro mo paznery 24

Pazgen 3. OCHOBBI CIIEIIUAJIbHOM TEOPUM OTHOCUTEJBLHOCTH

31 OCHOBHI CTIETIHATTEHON TEOPHH 4 1 bubmmoreka [IOK

' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c

HUtoro mo pasaeiny 4

Pazgen 4. KBAHTOBAS ®U3UKA
41 Dneme KBAaHTOBOM OITHK 6 bubmmorexa LIOK

. MCHTBI KBAHTOBOHU OIITUKHA

T https://m.edsoo.ru/7f41c97¢c

4.2 CtpoeHue aToMa 4 bubmorexa HOK

' p https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SIIpO 5 Bubnunoreka [IOK



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

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

Hroro no pazgeny

15

Pa3znen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPUIUKN

51 DJIeMEHTHI aCTPOHOMHUU U aCTPOOHU3UKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro mo pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o01maroriee MOBTOPEHUE 4 E’E:S::jll:ziﬁ)?rﬁﬁ £2197¢
Uroro no pazmeny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB IT10 ITPOTPAMME 68



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

IHOYPOYHOE IIVNTAHUPOBAHMUE

10 KVIACC
No KonunuecTBo 4acoB Jara DJIeKTPOHHbIe HU(POBbIE
Tema ypoka Kontpoannbie | Ipakrnyeckne o0pa3oBaTe/IbHbIE
n/n Bcero M3Y4YeHMsS
padoThl padoThI pecypcbl
1 ®usuka — Hayka o npupone. Hayunsie 1 Bubmmoreka LIOK
METO/IBI TO3HAHUS OKPYKAIOIIEro MUpa https://m.edso0o.ru/ff0c32e2
Ponb 1 MecTo Gusuky B hopMUpOBaHUH
2 COBPEMECHHOM El)ayqﬂoﬁ Kq;pIT)HHIi MUDa, B 1 bubmorexa LIOK
y . https://m.edsoo.ru/ff0c33e6
MIPAKTHYECKON JIeATENLHOCTH JIFOIeH
Mexanndeckoe aBmkeHHe. OTHOCUTENLHOCTh
3 MCX&HI/I‘ICCKOI‘OI)IIBI/I)KSHI/IH. [epemernenue 1 bubamorewa LIOK
’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOpPEHHE
4 PaBHOMEpHOE NPSMONMHENHOE ABUKEHUE 1 bubamorewa LIOK
https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSAMOJIMHEHHOE
5 JIBIDKCHHUE 1 bu6mmoreka [JOK
JleMoHCTpanimoHHOE 000PYyA0BaHHE https://m.edsoo.ru/ff0c372e
«Touxka pocra»
CBoOomHOE TIaficHue. Y CKOpEHHUE
6 CBOOOJIHOTO MAaJICHUS 1 bubmuorexa [{OK
JleMoHCTpanHoHHOE 000pyI0BaHUE https://m.edsoo.ru/ff0c39cc
«Touka poctay»
7 KpusonuneitHoe neuxenue. J[BuxxeHne 1 bu6mmotexa LIOK
MaTepHaJIbHOM TOUYKH [0 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHOCUTENBHOCTH [ anumes.
8 I/IgepLIIIHaJILHLIe CUCTEMBI oTcueTa. [1epBrrii 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c3be8
3akoH HeroroHa
9 Macca Tena. Cuna. [IpuHnmn cyneprno3uiun 1 bubmuorexa [IOK

cui. Bropoii 3akon HeroTona st

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTepUabHOM TOUKH

Tpetwmit 3axoH HeroToHA 17151 MaTepHATbHBIX bubmmoreka [IOK
10
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHOro tarorenus. Cuia bubmuoteka I[JOK
TskecTH. [lepBas KocMIUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bbubnuoreka IJOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenns. Koadduunent tperns. Cuma
COIIPOTHUBJICHHUS MIPH JBMKCHUU TeJla B
13 ncnz?xocm WA ra:spe ) Bubmiorexa LIOK
https://m.edsoo0.ru/ff0c3f76
JeMoHcTpanoHHOEe 000pyAOBaHHE
«Touxka pocta»
[MoctynarensHOe U BpamareabHOE IBIIKEHHUE
14 a0CoOIOTHO TBEPIOTO Tesla. MOMEHT CHJIBI. bubmmoreka [IOK
[Tneuo cunbl. YcaoBus paBHOBECHUS TBEPIOTO https://m.edsoo.ru/ffOc41a6
Tena
Nmnynsc MaTepuanbHON TOYKH, CHCTEMBI
MaTepUaIbHBIX TOUCK. IMITybC CHITBI. 3aKOH
15 coxpaHeHHs uMmnyibsca. PeaktuBHoe bubmmoteka I[JOK
JBU)KCHUE https://m.edsoo.ru/ff0c43d6
JdemoHncTpanuonnoe o6opyaoBanue
«Touxka pocra»
Pabora 1 MomHOCTH cvitbl. KuHeTndeckas
16 SHEpTuUs MangnanLHoﬁ‘ Touku. Teopema 00 bubamorewa LIOK
. https://m.edsoo.ru/ff0c4502
M3MEHCHUM KUHETUYCCKOW DHEPTUU
[NorennmaneHas sueprus. [loTeHansHas
17 SHEPrus ynpyro nedopMupoBaHHON bubmmoreka [IOK
npyxuHbl. [ToTeHIIMATbHAS SHEPTHS Teja https://m.edsoo.ru/ff0c461a
BOJIM3H ITOBEPXHOCTH 3eMIIA
18 IoTreHnuanbHble U HENOTEHIINANBHEBIE CHJIEL. bubmoreka [IOK

CBs13b pabOTHI HETIOTEHITUATBHBIX CHII C

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

N3MEHEHNEM MEXaHHUYECKON 3HEPrun
CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHHUUECKON 3HEPTHH.
JleMoHCTpanHoOHHOE 000pyI0BaHUE
«Touka pocta»

19

JlaGoparopnas pabdora «HccnenoBanue cBszu
palbOoThI CHIIBI C U3MEHECHHEM MEXaHUYECKOH
SHEpPIUM TeNa Ha MpUMepe pacTsHKeHUs
PE3UHOBOTO JKI'yTa»

20

Konrtponbhas pabora o reme «KnunemaTuka.
JmaaMuka. 3aKOHBI COXpaHEHUS B
MEXaHUKE»

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

21

OCHOBHBI€E ITOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKOU Teopur. bpoyHoBCcKOe
nekenne. JJuddysus

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOICUCTBUA
4yacTHI] BemiecTBa. Moaenu CTpoeHus ra3os,
KUIKOCTEN U TBEPABIX TEI

23

Macca monekyin. KonnuecTBo BeriecTsa.
[TocTostaras ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTtypa u e€
m3mepenue. [kana temneparyp Llenbcus

25

WUneanpuerlii raz 8 MKT. OcHOBHOE
ypaBueHue MKT

Bbubnuoreka IJOK
https://m.edsoo.ru/ffOc4fde

26

AOGcoroTHas TemrepaTypa Kak Mepa cpeaHen
KUHETHYECKOH SHEPTUU IBMYKEHUS MOJICKYJI.
YpaBHenue MeHnieneea-Knamneipona

Bubnuoreka IJOK
https://m.edsoo.ru/ff0c511le

27

3akoH JlanpToHa. I'a30BBIE 3aKOHEI

28

JlaGoparopHas padora «/ccnenoBanue
3aBHCHMOCTH MEX]y ITapaMeTpamu
COCTOSIHMS Pa3peKEHHOT O Ta3a»



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

M3omporiecchl B uacalbHOM Ta3e M X

bu6mmoreka IJOK

29 rpaduuecKoe npeacTaBIcHHE https://m.edso0.ru/ff0c570e
BHyTpeHHss sHEPrust TEPMOJAUHAMUYECKON
30 CHUCTEMBI U CIIOCOOBI €€ H3MEHEHHUSL. Bbubnuoreka IJOK
KonuuecTBo TermoTsl u padota. BuyTpenHss https://m.edso0.ru/ff0c5952
SHEPrusi OAHOATOMHOTO H/ICAILHOTO Ta3a
Bubmmoreka LIOK
31 Buer rennonepesain https://m.edS(I)_}).ru/ff0c5c36
p |
AmaGarisiii mpomece https://m.edso0.ru/ff0c5c36
33 [IepBblIil 3aKOH TEPMOIUHAMUKHU U €TI0 Bubimoreka LIOK
NPUMEHEHHE K U30MpoIieccam https://m.edsoo.ru/ffOc5efc
34 HeobpatnMocTh IpoIIeCCOB B IPUPO/IE. bubmmoreka [IOK
Bropoti 3aK0H TepMOAMHAMHKH https://m.edsoo.ru/ff0c6230
35 [punnun aeiicteus u KII TemnoBoi bubaunoreka LIOK
MaIIHBI https://m.edsoo.ru/ff0c600a
36 Hwukn Kapao u ero KITJ
37 DKOJOTHYECKHE POOIEMBI TETIOIHEPTETHKH
38 O6o0matonmii ypok «MosekysipHast bubnmorexa LJOK
¢du3uka. OCHOBBI TEPMOANHAMHUKI https://m.edso0.ru/ff0c6938
39 5:4}:;?;];]:;?}12265;;;2.T(e)l\::lflOBLI bubanorewa LIOK
TePMOMHAMIKID https://m.edso0.ru/ff0c6a50
40 [TapooOpa3oBaHre 1 KOHJEHCALIHSI. bu6mmotexa IJOK
Hcnapenue u KumneHue https://m.edso0.ru/ff0c63b6
a1 AOGCOIIIOTHAsI M OTHOCHUTEIbHAS BIAKHOCTh bu6mmoreka [JOK
Bo3xyxa. HacwlmeHHsIi nap https://m.edsoo.ru/ff0c64d8
42 TBépnoe teno. Kpucranmuueckue u Bbubnmorexa LJOK

amop(dHbIe Tema. AHU30TPOIHS CBOHCTB

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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KPHUCTAIIIOB. JKHIKHE KPUCTAIIBIL.
CoBpeMeHHbIE MaTepHaIbI

[InaBnenue u kpuctamuzanus. Y qenbHas

bubaunoreka LIOK

43 tertora miasneHus. Cyonmumanus https://m.edso0.ru/ff0c6708
YpaBHEHHE TEII0BOTO OaaHca
44 I[Ie)MOHCTpaIII/IOHHOC o0opynoBaHue bubmmorera LIOK
https://m.edso0.ru/ff0c6820
«Touxka pocra»
45 DneKkTpu3auus Tea. DNEKTPUIECKUMA 3apsil. bubnunoreka [JOK
JIBa BH/Ia DIEKTPUIECKUX 3aPI0B https://m.edsoo.ru/ffOc6bcc
[IpoBogHUKH, AMDTAEKTPUKH U
46 anyn;[ogonmfxn. BaK(I:H COXpaHEHUs bubamoreta LIOK
https://m.edsoo.ru/ff0c6bcc
ANIEKTPUIECKOTO 3apsijia
47 Bsaumopeiictue 3apsnoB. 3akoH KymoHa. Bu6immoreka [IOK
ToYeuHBI# SIEKTPUYECKHI 3aps https://m.edsoo.ru/ffOc6ced
Hanpsok€HHOCTE 27IEKTPHYECKOTO OIS
48 Hpniunn cynepnosnulfn 3MEKTPUIECKHUX bubamoreta LIOK
. } https://m.edsoo.ru/ff0c6df2
nonelt. JInHuK HanpsHKEHHOCTH
49 Pabora cuit 31eKTpoCTaTHYECKOTO OIS bu6mmotexa IJOK
IMoTenmman. Pa3HOCTh OTEHIMAIOB https://m.edso0.ru/ff0c6f00
[TpoBOHHUKH U TUITIEKTPUKH B
50 BHIJCK’[‘pil)CTaTI/I‘{CZ(IJKOM HOIJ)'IC. bubamoreta LIOK
https://m.edsoo.ru/ff0c7018
Jypnextpuyeckas IpOHUIIAEMOCTh
51 OnexTtpoémkocTs. Konnencarop bubamoreta LIOK
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH MIOCKOTO KOHACHCATOPa. bubmuorexa [IOK
52
OHeprus 3apsHKEeHHOTO KOHICHCATOPa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopnas pabota "H3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"
54 [TpuHIMn AeCTBUS U TPUMEHEHNE

KOHACHCATOPOB, KOIMMPOBAJILHOI'O allriapara,
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CTPYHHOTO IPUHTEPA. DIEKTPOCTATHIECKAs
3amuTa. 3a3eMIICHUE IEKTPONPHUOOpPOB

55

ONEeKTpUYECKUH TOK, YCIOBUS €ro
cymectBoBanus. [locTossuubiil Tok. Cuna
Toka. Hampspkenue. ConpoTuBienue. 3aKoH
OMa a1 ydacTka Lenu

56

[locnenoBatenbHOE, NapaienbHOE,
CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.
JlaGoparopnas padota «/3ydenue
CMELIAHHOTO COEANHEHUS PE3UCTOPOBY
Hcnonn3oBanue o6opynoBanus «Touka
pocTa»

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTH AMEKTPUYECKOTO TOKA.
3akoH J[xoyinsa-Jlenua

Bbubmuorexa IIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 7151 TOTHOM (3aMKHYTO)

aneKTpudeckoi nenu. Koporkoe 3aMbIkaHue.

JlaGoparopnast padora «13mepenne 3C
MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHBJICHUS

Hcnonn3oBanne odopynosanust «Touka
pocTa»

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

59

DeKTpOHHAs IPOBOAMMOCTh TBEPIBIX
METaJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPBHI.
CBepXIpoBOANMOCTb

60

OnexTpudeckuil Tok B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

61

[MomynpoBOgHUKY, UX COOCTBEHHAS U
MpuMecHasi mpoBoauMocTh. CBoiicTBa p—N-
nepexoja. [1oynpoBoTHUKOBBIC TIPUOOPHI
JdeMoHcTpanmonHoe 060py10BaHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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«Touka poctay»

DNeKTpUYIecKHil TOK B pacTBOpax u

62 paciuiaBax 3J€KTPOJIUTOB. 1 bubmuoteka I[JOK
DNEKTPOIUTUICCKAS TUCCOIIMAITHSL. https://m.edsoo.ru/ff0c82ba
ONeKTpOIu3
DNCKTPUICCKHI TE)K B rasax. ) BuGmorexa LIOK

63 CaMOCTOSTENbHBINA U HECAMOCTOSI TEbHBIN 1

https://m.edsoo.ru/ff0c84ae
pazpsia. Monuus. [Tnazma
DNeKTpUYeCKue MPUOOPHI U yCTPOUCTBA U UX
64 HpaKTI/Ip‘-IeCKOG HprI)MeHSHI/IC.};[;I;BI/IJIa 1 bubmmoreica LIOK
https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30TIaCHOCTH
. butmoteka [IOK

65 O06o0maronuii ypok «JIeKTPOJUHAMHUKA 1 https://m.edsoo.ru/ff0c88be
KontponsHas paboTa 1o Teme

66 «nektpocraTrka. [locTosHHBIN 1 Bbubnmotexa LJOK
ANEKTPUIECKUN TOK. TOKH B pa3THUHBIX https://m.edsoo.ru/ffOc8a8a
cpenax»

67 PesepBublii ypok. KonTponbHas padora mo 1 bu6muotexa LIOK
TeMe "DIeKTpoaruHaMuKa" https://m.edso0.ru/ff0c8c56

68 Pe3zepBublii ypok. O000maomui ypox mno 1 Bbubnmotexa LJOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB 110 68

[TPOIT'PAMME
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11 KJIACC

KoaunyecTBo 4acoB

DJIeKTPOHHbIe U (pPOBbIE

Ne Jara
w/n Tema ypoka Beero KonTpoabnsie | IlpakTnyeckue n3yveHns o0pasoBareibHbIE
padoThl padoThI pecypcol

ITocTostHHBIC MAaTHUTHI U UX

1 B3aumojelicTBue. MarautHoe none. Bekrop 1 Bbubnuorexa [IOK
MarHUTHOM WHIYKIMA. JIMHUHA MarHATHOR https://m.edsoo.ru/ff0c9778
WHTYKIIUU
MarnauTtHoe€ 1oje NTpoBOJAHUKA C TOKOM.

2 OmneIT Opcrena. B3§HMO§eﬁCTBHe 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c98fe

MIPOBOTHUKOB C TOKOM
JlaGopatopnas pabota «3yueHue

3 MAarHUTHOTO MOJISI KaTyIIKH C TOKOM 1 1 bubnuoreka [IOK
Hcnosb3oBanue odopynoBanus «Touka https://m.edsoo.ru/ff0c98fe
pocTay
JelicTBue MarHUTHOIO MOJIs1 Ha POBOJHUK C
TokoM. Cuita Ammnepa. JlabopaTopnas paboTa

4 «HccnenoBanne IEHCTBUS IMTOCTOSHHOTO 1 1 bu6nuoreka [JOK
MarHuTa Ha paMKy C TOKOM» https://m.edsoo.ru/ff0c9ac0
JdemMoHcTpaninoHHoe 000pyI0BaHME
«Touka pocray

eficTBHEe MarHUTHOTO TTOJIS Ha
5 fBI/DKyLuy}oca 3apspKeHHyto yactuily. Cuna 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenmia. PaGora cuet Jloperma
OnexTpomMarHuTHast vHAYKIuA. [loTox

6 BEeKTOpa MarHuTHOM MHAYKImH. DJ[C 1
WHAYKIHAA. 3aKOH 3JIEKTPOMarHUTHON
uHaykuu Papajes

7 JlaGopaTopnas pabota «MccnenoBanme 1 1 bubmuorexa [IOK
SIBIICHUS JICKTPOMATHUTHON WHIYKIHI) https://m.edsoo.ru/ff0cal50
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Hcnoab3oBanue ogopynoBanus «Touka
pocTa»

NunyKkTUBHOCTD. SIBIIEHHE CAMOUHAYKIUH.
OJC caMOMHAYKIUU. DHEPrus MarHuTHOTO
TOJIA KaTYIIKA C TOKOM. DJIEKTPOMAarHUTHOE
moJjie

JleMoHCTpanuoHHOE 000pyA0BaHNE
«Touxka pocta»

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

TexHuueckHe yCTpONUCTBA U UX IPUMEHEHUE:!
[TOCTOSTHHBIE MarHUTHI, dJEKTPOMArHUTHI,
3JIEKTPOJBUTATENb, YCKOPUTEIN
3J€MEHTAPHBIX YaCTUL], UHyKLIMOHHAS I1€Yb

10

Oo6o06maronuit ypok «MarHutTHoe MoJie.
DJeKTpOMarHuTHAsT HHIY KIS

Bbu6moreka IJOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padora o Teme «MarHuTHOE
moJie. DNMEKTPOMATrHUTHAS HHIYKITHS)

Bu6nuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOTHBIC MEXaHHUCCKHE KOJIeOaHHUs.
lapmonnyeckue konebanus. Y paBHeHHE
rapMOHUYECKUX Koyiebanuii. [IpeBparenmne
SHEPTUHU

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

13

JlabopatopHas pabota «MccnenoBanue
3aBHCUMOCTH TIEPHOA MAITBIX KOJICOAHUT
T'py3a Ha HUTH OT JJIMHBI HUTHU U MaCChI
rpy3a»

Hcnoan3oBanne odopynoBanusi «Touka
pocTta

14

Koneb6arenpHbiit KOHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIEOaH!s B HICATEHOM
KoJIeOaTeIbHOM KOHTYpE. AHAIOTHS MEXLY
MEXaHUYECKHMH U 3JICKTPOMArHUTHBIMH
KoJeOaHUsIMU

bubaunoreka IIOK
https://m.edsoo.ru/ff0cb820
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15

®opmya Tomcona. 3aK0H COXpaHECHUS
OHEPTrvuu B UACAJIbHOM KOHCGaTeHbHOM
KOHTYpe

bubmoreka IIOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBienune o 3aTyxaroMMX KOJICOAHUAX.
BriHyKIeHHbIE MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. BeinyxaeHHble
3JIEKTPOMAarHUTHBIE KOJIeOaHMs
JdemMoHcTpanuonHoe 060pya0BaHne
«Touxka pocra»

Bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepemenHBI TOk. CHHYCOUJAJIBHBIN
N€pEMEHHBIN TOK. MOIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTY/AHOE U JeHCTBYIOIIEe
3HAYEHHNE CUIIBI TOKA U HANIPSDKEHUS
JleMOHCTpanoOHHOE 000pyI0BaHHE
«Touxka pocra»

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso, nepenaya u
oTpebIIeHNEe EKTPUIECKON IHEPTUH
JeMoHCcTpanmoHHOEe 000pyA0BaHME
«Touxka pocra»

19

YCTpOoHCTBO M MPAaKTUUECKOE IPUMEHEHHE
ANEKTPUIECKOTO 3BOHKA, TeHepaTopa
MIEPEMEHHOT0 TOKa, IMHUI 3JIeKTpoIiepeaay

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHUE PUCKU MTPU MPOU3BOJICTBE
31eKTpo3Heprun. KynbTypa ucnoiab30BaHus
3JIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HU

21

MexaHndeckue BOIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTs
pacnpocTpaHeHHs U AJIMHA BOJIHBI.
[Toniepeunble ¥ IPOAOIBHBIE BOITHBI

bubmmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

3ByK. CKOpOCTh 3ByKa. | pOMKOCTBH 3BYyKa.
Bricora ToHa. TemOp 3ByKka

Bu6mmoreka IJOK
https://m.edsoo.ru/ffOcccOc
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QHCKTPOMaI‘HI/ITHI)Ie BOJIHBI, UX CBOMCTBA 1

bu6nuoreka [JOK

23 ckopocTh. LlIkana 3eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIHITEI paOCBSI3U U TEICBUICHUS.
PasButHe cpescTs cBsi3u. Paanonokanus
Bbu6nmoreka [JOK
25 Kontponbnas padora «Konebanus u BOIHBD https://m.edsoo.ru/ff0cc6f8
IIpsimonuHetHOE pacpOCTpaHEHHUE CBETA B
26 OLI[)Hopoz[Hoﬁ cpe/:LIZt. T:qqumﬁ UCTOYHHUK bubmorexa HOK
https://m.edsoo.ru/ff0cd350
cBera. Jlyd cBeta
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBCI;a. [Moctpoenue H306pa>1<e§1/1171 B IJIOCKOM bubmmorera LIOK
https://m.edsoo.ru/ffOcd4e0
3epKaiie
[Ipenomnenue cBera. [lonHoe BHyTpeHHEE
28 OTIi)ameHHe. [penenbHbIA yromn n}(l)nll){oro bubmmorera LIOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHUS
JlabopatopHas pabota «3mepenue Bubnuorexa [IOK
29
MoKa3artes NPeIoMIICHHS CTEKIIa» https://m.edsoo.ru/ffOcd67a
Jlunzsl. [loctpoeHne n3o0pakeHnH B INH3E.
30 dopmyna TOHII)<OI71 JIVH3BL. 5BGJ’H/I‘I€HI/IC bubamorewa LIOK
https://m.edsoo.ru/ffOcddle
JIH3BI
31 JlabopatopHas pabota «HccnenoBanue
CBOMCTB N300paKEHUH B JTMH3aX)
Hucnepcust ceeta. CIIOXKHBINA cocTaB Oe10ro
32 ceerta. L[Ber. JTaboparopHnas padora
«HabmroeHue qUCTepCuy CBETa»
Uutepdepennus ceera. udpaxius crera.
33 HudpakunonHas pemeéTka bubmuoreka [IOK
JleMoHCTpanmoHHOE 000PY10BaAHHE https://m.edsoo.ru/ff0ced22
«Touxka pocra»
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubmmorexa [{OK

ITonspusanus ceeta

https://m.edsoo.ru/ff0cf02e
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Onrrdeckre mpudOpPHl U YCTPOUCTBA H

35
YCIIOBHS MX 0€30IaCHOT0 IPUMEHCHHUS
I'paHuIbl NPUMEHUMOCTH KJIACCUYECKON
36 MEXﬁHIL/IIKI/I. I;[OCTYJ'IaTH CIEINATLHON TEOPHUH bubmiorexa IOK
https://m.edsoo.ru/ff0cf862
OTHOCHUTEIHLHOCTH
37 OTHOCHUTEIFHOCTH OJTHOBPEMEHHOCTH. Bubnuoteka [IOK
3amMe uIeHHEe BpEMEHHU M COKPAIICHHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus ¥ KIMITYJIbC PEAATUBUCTCKOM
38 ‘IaCTII)/II_IBI. CB;BLy Macfm ¢ DHeprueH u Brbmmorexa LIOK
https://m.edsoo.ru/ffOcfc68
UMITYJILCOM. DHEPIHs TOKOS
KonTponbaas pabora «Ontuka. OCHOBBI Bubmuorexa [JOK
39 .
CTHEeNUATLHON TEOPUH OTHOCHUTEIBLHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyna [Inanka. OHeprus u Bubmuorexa LHOK
UMIyYJbC (HOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkprITHE 1 UccaenoBanne Gotodddexra. bubmuoreka [IOK
Ounbitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl hoTodrpdekra. YpaBHeHHE
42 BﬁHHJTegI)Ha ,Hﬂ(z(b(bOTOS(b(geKTa. «Kpacnas Bubmmorexa LIOK
https://m.edsoo.ru/ff0d015e
rpanuiay ¢horosddexra
43 Hasnenue ceera. OnpiTel [1. H. JIebenena. Bubnuoreka IIOK
XuMHueckoe JeNCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eCcKHe yCTPONCTBA U MPAKTHYECKOES
44 npuMeHeHne: (OTodIEMEHT, POTOTATIHK,
COJIHEYHas 0arapest, CBETO IO/
45 Pemenue 3amad 1mo teMe «DJI€MEHTBI Bbubauoreka LIOK
KBAaHTOBOM OITHKID» https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITHI
46 Pezi[p@opﬂa 10 PAaCCESTHUIO O-4aCTHII. brbmmorera LIOK
https://m.edsoo.ru/ff0d091a
Ilnanerapnas Mozaenb aTomMa
47 [ocrynater bopa Bubmuorexa HOK
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https://m.edsoo.ru/ff0dOafa

48

Wzny4enue u nornomexHue GOTOHOB NPH
[IEPEeXO0/ie aTOMa C OJHOTO YPOBHS 3HEPIUU
Ha Opyroi. Buael ciekTpoB

bubmoreka LIOK
https://m.edsoo.ru/ff0dOafa

49

BoHoBEIE cBOMCTBA yacTull. BOJIHEI A€
bpoiina. KopnyckyisipHO-BOJIHOBOM
nyanu3Mm. CIOHTaHHOE U BBIHYXICHHOE
U3JTyYeHUE

bubmuoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PagOaKTHBHOCTH. OIIBITHI
Pesepdopaa mo onpeneneHuo cocraBa
PaZMOAKTUBHOTO M3ITyUYCHUS

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6eTa-, raMMa-u3IyYeHU.

Brnsane PaaOAKTUBHOCTH HA JXUBBIC
OpraHu3MbI

52

OTKpBITHE TPOTOHA U HEUTpOHA. M30TOMEI.
Annda-pacnian. DNeKTPOHHBIN U
MO3UTPOHHEIN OeTa-pacnan. ['amma-
H3ITy4eHHUe

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

53

DHeprus CBsI3U HYKJIOHOB B siipe. SaepHbie
peakumu. SInepHbiid peaktop. [Ipobiaemsr,
MEePCIEKTUBBI, IKOJIOTHUECKHUE aCTICKTHI
SIIEPHON SHEPTEeTHKU

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble yacTullbl. OTKpBITHE
MMO3UTPOHA. MeToIbI HAOIOIEHUS U
PETUCTpAaLUU IEMEHTAPHBIX YaCTHII.
Kpyrublii cron « @yHnaMeHTaabHbIE
B3aMMOJICHCTBUS. EMUHCTBO u3nueckoi
KapTHUHBI MUPa»

Bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nH0TO Heba. Co3Be3nus, ipKue
3BE3/BI, IAHETHI, UX BUAUMOE JIBIKECHHE.
ComnHeunast cucteMa



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnune. CoaHeyHast aKTUBHOCTD. VICTOYHUK
sHeprun CoiHIA U 3BE3]

57

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHUKH.
3BE3/1bI TIIABHO MOCIEN0BATEILHOCTH.
Buytpennee crpoenue 3831, COBpeMEHHBIC
MIPEJICTABJICHUS O TPOUCXOXKICHUH U
spoJrorui CoJTHIIA U 3BE3 ]

58

Muneunsiit [lyTs — Hamia NanakTuka.
[Tonoxxenune u nuxenne CoyHIa B
lanaktuke. I'anaktuku. YEpHbIe ObIPHI B
Apax TaTaKTHK

59

Bcenennas. Paz6eranue ramaktuk. Teopust
Bonbmioro B3peiBa. PennkroBoe usnydeHue.
MertaranakTuka

60

Hepemennslie npobiaeMbl aCTpOHOMUN

61

KonTponbHas pabora «DneMeHTH
ACTPOHOMUH U acTPOPUIUKI»

62

O6o0mmaromuit ypok. Pons dhusuku u
ACTPOHOMHUU B 3KOHOMUYECKOH,
TEXHOJIOTHYECKOM, COITATLHON 1 STHICCKOU
cdepax IesaTeNIbHOCTH YeJIOBeKa

63

Oo6o06maronuit ypok. Poib u MecTo ¢husuku
U aCTPOHOMHH B COBPEMEHHOM HAYIHOM
KapTHHE MHpa

64

O6o0maromuit ypok. Porns dhusmaeckoit
TEOpUH B POPMHUPOBAHUU TIPECTABICHUI O
(hU3uIecKoi KapTHHE MUpa

65

O6o0marommii ypok. Mecto hrzndaeckoi
KapTHHBI MHpa B 00IIEM PSATY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O
IPUPOJIC




PezepBHblif ypok. MarautHoe mouie.

66 1
OnexTpoMarHuTHast UHIYKIHS
67 PesepBHblii ypok. Ontuka. OCHOBBI 1
CHELUAIILHON TEOPUH OTHOCUTEIBHOCTH
68 Pesepnbrit ypok. KBantoBas ¢usmnka. 1 bubmmorexa [IOK
DJIeMeHTHI aCTPOHOMHMH ¥ ACTPODOUZUKH https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB 110 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




