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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHMM K pe3ylbTaram
OCBOCHHMSI OCHOBHOI 00pa3oBaTeNbHOU IMporpamMMmsbl, mnpeacTtaBieHHbIX B OI'OC
COO, a Ttakxke c yu€rom (QenepanbHOil pabodeil MporpaMMbl BOCIUTAHUS |
KOHIENIMU TpenojaBanus ydeOHoro mpeamera «@Dusuka» B 00pa3oBaTeNbHbIX
OpraHu3aIusaX Poccuiickoi Oenepanum, peanu3yIommx OCHOBHBEIE
o0Opa3oBaTeabHbIE TPOTPAMMBL.

CopepkaHue mnporpaMMmbl MO (U3MKE HaMpaBieHO Ha (opMupoBaHUe
€CTECTBEHHO-HAYYHOM KapTuHBl Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHn” ux ¢usrke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESTEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByer TpedoBanusiMm GI'OC COO k
IJIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METAlpEeAMETHBIM pe3yJibTaTaM
OoOy4eHMsI, a TaKXKE€ YYHUTHIBAET HEOOXOJIMMOCTh peaJU3alMh MEKIPEIMETHBIX
CBsA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU YUE€OHBIMH TmpeameTaMu. B Hel
OTIPENENSAIOTCS OCHOBHBIC LM HM3Y4YEHHs] (PM3UKH HA YPOBHE CPEIHEro OOIIeTo
o0pa3zoBaHusl, TUIAHUPYEMBbIE PE3YJIbTAaThl OCBOCHUSI Kypca (PU3UKHU: JIMYHOCTHEHIE,
MeTanpeIMeTHbIe, IpeIMeTHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma o (pusuke BKIIOYALT:

e IJJAHUPYEMBIE PE3YJIbTATHl OCBOCHHS Kypca (pu3uku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3YJIbTATHI 110 TOJIaM O0yUCHHUS;

e cojiepaHue yueOHOoro npenmMera «Ou3nkay 1o rogam oOyueHus.

du3rka Kak Hayka O HamOosiee OONMX 3aKOHAX MPUPOJbI, BHICTyMas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromieMm mupe. [IIKoabHBIN Kypc PU3HKU — CHCTEMOOOpa3yIOIIUA
JUTSl €CTECTBEHHO-HAYUHbBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3UUYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3ydaeMbIX XHMHCH, OHOJIOTHeH,
dbusznueckoi reorpagueid U actpoHoMmueil. lcmonb3oBaHME U AKTUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeieNnseT XapakTep UM pPa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTEpHUAJIOB C 3aJaHHBIMU CBOMCTBAMHU M JPYTHUX.
N3yuenne Qus3nku BHOCUT OCHOBHOM BKJIaJ B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTUHBI MUpa OOydaromwuxcs, B (popMHUpOBaHUE YMEHHUM NPUMEHSTH
HAYYHBIN METO]] TO3HAHUS MIPH BHIMOJIHEHUU UMHU y4E€OHBIX UCCIICIOBAHUIA.

B ocHOBYy kypca ¢usmku i ypoBHS CpPEIHEro oo0Imero oOpa3oBaHUS
MOJIOXKEH PsAJ WIeH, KOTOpPble MOXKHO paccMaTpuBaTh KaK TMPUHIMIBI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepuaj U3 BCEX pa3lesoB (U3MKH, BKIIIOUAET Kak
BOIIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOM (PU3UKHU.

Hoes zenepanusayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3UKU
o0beAMHEH BOKPYr (Qu3nueckux Teopuid. BenymuMm B Kypce sBIsieTcs
(opMupoBaHUE NPEICTaBICHUNA O CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzanusi mpeanojarae€T HUCHIOIb30BaHUE
I'YMaHUTapHOIO MOTEHIMala (U3NYECKON HAayKH, OCMBICICHUE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HpPaBCTBEHHBIMH U SKOJIOIMYECKUMHU MTPOOIeMaMHu.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosiaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHMX M TEXHOJOIMYECKUX IPUIOKEHUN
U3Y4YECHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHMsI, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU U TEXHOJOTMHM, a TaKXkKe OOCYKIACHUS
npo0JIeM pallOHAIBHOTO MPUPOIOIIOIB30BAHNS U IKOJIIOTUYECKOM 0€30IacHOCTH.

CrepKHEBBIMH 3JIEMEHTAMHU Kypca (PU3MKH Ha YpOBHE CpPEIHEro OO0IIEero
oOpa3oBaHus SBIAIOTCS (pU3UUEecKue TeopuH ((POopMHUpPOBAHUE MPEACTABICHUHN O
CTPYKTYpe MOCTPOEHUs] (PU3NYECKON TEOpuH, poiu (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TI'PaHULAX
OPUMEHUMOCTH TEOPHUH, J/JI1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
IIPOIIECCORB).

CucreMHO-IeATENbHOCTHBIN MOAX0J B Kypce (PU3MKU peau3yercsl Mpexie
BCEro 3a CU€T OpraHU3allid SKCIIEPUMEHTAIBHON JEATeIbHOCTH O00YyYaroIIUXCs.
Jns 06a30Boro ypoBHS Kypca (H3MKM — 3TO HCIONb30BAHHE CHUCTEMBI
(pOHTANIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIa0OpaTOpHBIX pPadoT,
KOTOpBIE B Iporpamme 1o (u3nke oObEAMHEHBI B OOIIMN CIUCOK YYEHHUYECKUX
NPAKTUYECKUX paboT. BhieneHrne B yKa3aHHOM IepedyHe JIabopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSL U OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKaMU
00pa30BaTENbHOrO Ipoliecca MCXOAd U3 OCOOCHHOCTEH IUJIAHUPOBAaHUS MU
ocHauleHust kaOuHera ¢u3uku. Ilpm s3TomM oOecreunBaeTcs OBIAJECHUE
O0y4YarOMIMMHUCS YMEHUSIMU IPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIIEIOBAHMS
3aBUCUMOCTEM (PU3MYECKMX BEJIMYMH M IOCTAHOBKY ONBITOB 10 IPOBEPKE
IPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHWE yIENAETCS PELHIEHUI0 PAcdETHBIX M KaueCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAFOTCS 3aJa4yM C SIBHO
3a1aHHOM (PU3UYECKOI MOJIETIBIO, TO3BOJIAIOIINE NPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOr0 pasjeia Kypca, TaKk U HHTCTPHUPYS 3HAHUS W3
pa3HbIX pa3nenoB. [ KauyecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUH M MPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k MarepuanabHO-
TEXHUYECKOMY OOECTICUeHHIO Yy4eOHOro Tiporiecca 0a30BbI ypOBEHb Kypca
(bU3MKHM HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
NpeIMETHOro KaOuHeTa (U3UKM WM B YCJIOBHSX HMHTEIPUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B xabuHere (GU3MKM OHKHO OBITH
HeoOXonuMoe JabopaTopHOE OOOpYIOBaHMWE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme mo Gu3nMKe YYEHWISCKUX MPAKTUISCKUX PabOT U JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JlemoHCcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIUIIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIIOYCBBIX JEMOHCTPAIMi s
UCCJICIOBAHUS  HW3Y4YaeMbIX SIBJICHUHM M  TPOILIECCOB, OMIMUPUYECKUX U
(dbyHIaMEHTabHBIX 3aKOHOB, MX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 000pyAOBaHUE JJIsi YUYEHMUECKUX MPAKTUYECKUX padoT
dbopMupyeTCcsl B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M O0ECIIEUYMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKTHI
7a00paTOPHOrO OOOPYIOBAHMS JIOJDKHBI OBITh ITOCTPOSHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ IIU(POBBIX JTa0OpATOPHUH.

OCHOBHBIMHU LIENIIMH U3yU€HUs (PU3KKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

o (opmupoBaHue HHTEpeca M CTPEMJICHHS OOYYaOIMMUXCA K HAYIHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METOJIe TTO3HAHUS U (popMupoBaHUe
WCCIIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHS KaK peE3ysbTara H3YYCHHS
OCHOB CTPOEHHMSI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue yMmMeHUW OOBSCHATH SIBICHUA C HCIOJIH30BAHHEM
(bu3HUeCcKUX 3HAHUI ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHme mpeACTaBICHUN O ponu (PU3UKU I Pa3BUTHS APYTUAX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTiokeHre 3TuX 1enel oOecreunBaeTcsl peluieHneM CIeNyIoMuX 3a1a4d B

npolecce U3y4eHust Kypca GU3UKu Ha YPOBHE CPETHEro 001mero oopa3oBaHus:



e TMpuoOpeTeHUe CHUCTEMBI 3HAHUM 00 001X bu3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIpHYIO  (PM3UKY, DJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTHI aCTPO(DHU3UKH;

e (QopMHpOBaHUE YMEHUU TMPUMEHATH TEOPETUUYECKUE 3HAHUS  JJIs
oO0BbsicHeHUs (DU3UYECKUX SIBICHUH B TNPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PEUICHHUU B MIOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEHIEHUS pAa3IUYHbIX 3aJad C SBHO 3aJaHHOMN
busznueckoil MoOJeNbplo, 3ajlay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3anne PU3NIECKOr MOJIEIH, aJIeKBATHON YCIIOBUSAM 3aa4H;

e TMOHUMaHWE (U3UYECKUX OCHOB WU TPHUHIIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSAHUS Ha OKPYKAIOUIYIO
cpeny;

e OBJQJCHHE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TPOBEACHHUS
bu3HUeCKNX HKCIIEPUMEHTOB, aHAJIM3a M HWHTEPIpPETAu WH(POPMAIIHH,
OIPEAEIICHHS IOCTOBEPHOCTHU MOJIYYEHHOT'O Pe3yibTaTa;

e CO3/IaHUE YCIIOBUI ISl Pa3BUTHUS YMEHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JESITENbHOCTH.

Ha u3yuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IENIO), B
11 kimacce — 68 gacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX W
NPaKTUUECKUX paldOT SBISETCS PEKOMEHJIOBAHHBIM, YYUTENb JEaeT BBHIOOP
pOBECHUS JIa0OPaTOPHBIX pPabOT U OMNBITOB C YYETOM HHIUBUAYAJTIBHBIX
OCOOCHHOCTEH 00yJarOIUXCHI.



COILEPKAHUE ObYUYEHUA
10 KIIACC

Pa3nen 1. ®u3nka v MeTOAbl HAYYHOI'0 MO3HAHUSA

®dusnka — Hayka o npupone. HaydHble MeTOABI NO3HAHUSA OKPYKAIOILIErO
mupa. Poib D3KCnepuMeHTa M TEOpUM B MPOLECCE I03HAHUA IPUPOJBI.
DKCIEpUMEHT B (PU3HKE.

MogaenupoBanue (pu3NYecKuX SIBIEHMA M mporeccoB. HayuHble TuUnoressl.
®dusnueckre 3aKOHbI U TEOpHUH. ['paHHIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUSI.

Ponp u Mecto ¢u3uku B (HOPMUPOBAHHWU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOICH.

Jlemoncmpayuu

AHanoroBple U ILUQPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOrO JBHUKECHHS.
Cuctema otcuéra. TpaekTopus.

[Tepemernienne, CKOpOCTh (CpemHss CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpEHHE MaTepuaIbHOM TOYKH, WX MPOEKIIMU Ha OCU CHCTEMBbI KOOpIWHAT.
CrioxeHue nepeMelIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpEHHS, IyTH U TMepeMeIIeHUs
MaTepUaJIbHON TOYKU OT BPEMEHH.

CBoboaHoe najzeHre. Y CKopeHne CBOOOTHOTO A ICHHUS.

KpuBonuuennoe nBuwkeHue. JI[BWKE€HME  MaTepHaIbHOM TOYKHM MO
OKPY>KHOCTH C OCTOSHHOW MO MOJAYJIKO CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHu4yeckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBI)KEHHUE CHAPSIO0B, LIEMTHBIE U PEMEHHBIE TTepeaavu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeobpazoBaHue NBUKEHUN C UCTIONB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEeKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OPOIIEHHOIO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaJICHHUS.

Hanpagienue ckopocTu Ipu ABUKEHUHU 110 OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENbIO ONPEAEICHUS MIHOBEHHOMN
CKOpOCTH.

HUccnenoBanne COOTHOLIEHHS MEXAY NYTSMH, IPOMACHHBIMU TEJIOM 3a
MOCJICIOBATENIbHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBW)KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yueHne 1BUKEHUS 1IapUKa B BSI3KOW KHJIKOCTH.

N3yuyenue nBmxeHus Tena, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  l'amunes. IlepBeit  3akoH  HerotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpuninun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUI. MaTEpUaIbHON TOUKU. Tpernil 3akoH HeroTOHA 111 MaTepuanbHbIX TOYEK.

3akoH BcemupHoOro TtsiroreHusa. Cumima Tspkectd. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cuia TpeHus nokos. KoadgduimeHnt Tpenus.
Cuita conpoTHUBIIEHUS NPU IBU>KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTymarensHOE U BpalaTeabHOE JIBIKEHHE a0COIIOTHO TBEPIOTO TENa.

MOMEHT CHIBI OTHOCUTEIBHO OCH BpauieHus. llneuo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpOMCTBA M NPAKTUUYECKOE IPUMEHEHHE: MOAIINIHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUu.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3axkon HerotoHna.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIiii.

HesecomocTts. Bec Tena npu ycKkOpeHHOM NOABEME U MAJCHUH.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOro Tena. Buasl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopnuvie pabomol

N3ydenue ABmxeHUs OpycKa MO HAaKJIIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYT'OCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX JAePOpMAIIHH.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeEJA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonvl coOXpaneHusn 6 Mexanuke

Nmnynbec MatepuanbHOW TOYKM (Tena), CHUCTEMbl MAaTEpUAIIbHBIX TOYEK.
Nmnynbe cuibl U U3MEHEHHE HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMXKEHUE.

PabGora cripl. MOIIIHOCTH CHJIBI.

Kunernueckass sHeprusi MaTepualibHOW TOUKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEprusl. [ToreHumanbHas DHEprus yIOpyro
nebopMupoBaHHON  mpykuHbl.  [loTeHIManbHas  sHeprus Tejla  BOJM3HU
MOBEPXHOCTH 3EMIIH.

[TorenuuanbHple W HENOTCHUWAJIBHBIE  CHJIBIL. CBsizb  paboOTHI
HEMOTCHIUAIIBHBIX CHJI C M3MEHCHUEM MEXAHWYECKOW SHEPTUHM CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckre yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHUE: BOIAOMET, KOMED,
MPY>KUHHBI MUCTOJET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[lepexoa MOoTeHLIMATBLHON SHEPTUU B KHHETHUECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3ydyenne abCONMIOTHO HEYNMPYroro yjuapa C TMOMOIIBIO JBYX OIMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanne cBsizu pabOThl CHUJIBI ¢ U3BMEHEHUEM MEXaHUYECKOW YHEPTrUut
TeJla Ha IPUMEpPE PACTSHKEHUS PE3UHOBOIO XKI'yTa.

Paznen 3. MoJsiekyasipHast QU3MKA U TEPMOAMHAMHKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETHYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddys3us. Xapaxktep ABUKEHUS WU
B3aMMOJEHCTBUS YaCTHUI BellecTBa. MoJenu CTpPOEHUs Ta30B, XUIAKOCTEH U
TBEPBIX TNl M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeiei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TermmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkana remneparyp
Llenbcus.



Mopens  wupeanpHOro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUM HJeaIbHOro rasza. AOCONIOTHas TeMmIiiepaTypa Kak Mepa
CpedHeW KUHETHUYECKOW SHEPruM TEIUIOBOIO JABMKEHUs vacTull rasa. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanenpona.
3akoH [lanerona. M3omponeccsl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiecTtBa. ['paduueckoe mnpeacTaBlieHUE H3OMPOIIECCOB: M30TEpPMa, H30X0pa,
n3zo0apa.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKA3bIBAIOIINE JHUCKPETHOE CTPOCHUE BemecTBa, Qororpaduu
MOJIEKYJI OPTraHUYECKUX COECAUHEHHUIA.

OmnpIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Monens 6pOyHOBCKOTO ABUKEHUSI.

Mogens onbita llTepHa.

OnbITHI, JTOKa3bIBAIOIIIHE CYILLECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Mogpenb, MILTIOCTPUPYIOIIAs IPUPOY AABIEHUS ra3a Ha CTEHKH coCyza.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUSI HJI€aJbHOIO Tasa,
U30IPOLECCHI.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

Omnpenenenue Maccel BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHHM
00BbEMa KOMHATBI, IABJICHUS U TEMIIEPaTypbl BO3AyXa B HEN.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOIO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

TepmonnHamuueckass cucreMa. BHYTpeHHSS DHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3mMeHeHus. KonnuectBo Temnorsl U padbora. BHyTpenHss
SHEpPrusi  OAHOATOMHOIO  HWJAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKLIHS, U3Jy4YEHUE. Y IeJbHasl TEIIOEMKOCTh BELIECTBA.
KonnuecTBo TemnoTel npu Temionepenaye.

[Tonsitue 00 aauabatHoMm tipouecce. I[lepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeneHnue mepBOro 3akoHa TEPMOJIMHAMHKHU K u3ompoieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonnHamuku. HeoOpatumMocTh poLecCOB B IPUPO/IE.

TennoBele ~ MammHbl.  [IpuHOUNBL ~ [EWCTBUA — TEIUIOBBIX  MAIIHUH.
[IpeoOpa3zoBaHus SHEPrUM B TEIUIOBBIX MamuHax. KoddduiMeHT mone3Horo
nercTBus TemioBor MammHbL [lukn KapHo m ero xosdduieHT moIe3HOTo
NENCTBUSA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE TMPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBON XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpEHHEW >HEpPruM Teja MPU COBEPIICHUH PadOThl: BHUIET
npoOKu M3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTEéM TpeHus (BUICOIEMOHCTPAITH ).

N3MeHeHne BHyTpEHHEN SHEPTUH (TeMIIepaTypbl) Tena Npu TeIionepeaaye.

OnbIT 1Mo anuabaTHOMY pACHIMPEHUI0 BO31yxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHErO0 CrOpaHus, PEaKTUBHOTO
JBUTATEJIS.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

HN3mepenune yaenbHON TEMITOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuiecmea. Pazogvie nepexoovl

[TapooOpa3oBanue u KoHmeHcanus. VcnapeHue u kumeHne. AOCOMIOTHAS |
OTHOCHUTENIbHAsI BJIAXHOCTh Bo3ayxa. HacwilmeHHblid map. YaenbHas TeIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhI KUTIEHUS OT JAaBJICHHUS.

Teépnoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIMS CBOWCTB
kpuctamwioB. Kuakue kpuctawibl. CoBpemeHHble Marepuanbl. [lnaBnenune wu
KpUcCTaJIM3aius. Y aenbpHas TerioTa miasienus. Cyoaumanusi.

VYpaBHeHue TeroBoro danaHca.

TexHu4yeckre yCTpOMCTBa M MNPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTMU MOJYYCHUS] COBPEMEHHBIX MaTEpPUaIOB, B
TOM YHCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUs] KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIoB.

Yuenuueckuii skcnepumenm, n1abopamopnvle padonul

N3mMepeHne 0THOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3aumsi Teld. ODJEKTPUYECKHil 3apsan. JBa Buaa 3IIEKTPUYECKHUX
3apsiioB. [IpOBOJHUKHM, IUANEKTPUKH W TOJYNPOBOJHUKH. 3aKOH COXpaHEHUs
ANEKTPUYECKOrO 3apsa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodeuHblil aneKTpuYecKuil 3apsi.
Onektpuueckoe rmosie. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [Ipuniun



CYIEPIIO3UIIUM BJICKTPUUYECKUX TMOoJiel. JIMHUK HANpsSHKEHHOCTH 3JIEKTPUUYECKOTO
TOJISL.

PaGora cun  osnektpocrarmueckoro  mons.  [lorenmman.  Pa3nocThb
NOTEeHIUANOB. [IpOBONHMKM W JHMAIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas NpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHncaTtop. DJIeKTpOEMKOCTh MIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAeHCaTopa.

TexHuuecKkne yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOI,
ANEKTPOMETP, DJEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJIEHCATOP, KONMPOBAJIBHBIN amlIiapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO Y IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBrue Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOrO0 KOHJEHCaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSHUS MEXKITY HUMHU U JTUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOr0 KOHAEHCaTopa.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKA.
NcTtounuku Toka. Cusna toka. [IoCTOSHHBIN TOK.

Hanpspxenue. 3akon OMa 17151 y4acTKa LETH.

DIIEKTPUYECKOE CONPOTUBIICHUE. Y JAEIbHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COCIUHEHNE MPOBOIHUKOB.

Pabora oanmekTpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYIIASI CHJIA M BHYTPEHHEE COMNPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 MOJIHOM (3aMKHYTOM) 351eKTpruyeckol 1enu. KopoTkoe 3amMbIKaHHeE.

DJIEKTpOHHAsT ~ MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHMOCTH
CONPOTUBJICHUSI METAILJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOaHUKMY. CobcTBenHas u MpUMeECHast MIPOBOJAUMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBEIE IPHOOPHI.

DNEeKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHUAIMA. DIECKTPOJIN3.



OnekTpudeckuid TOK B ra3ax. CaMOCTOSTENbHBIM M HECaMOCTOSATEIbHBIN
paspsaa. Monnus. [1nazma.

TexHuueckue ycTpoicTBA M NPAKTUYECKOE NPHUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pEOCTaT, HWCTOYHHKM TOKA, JJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajIbBaHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKA U HAMPSIKEHUS.

3aBUCUMOCTb CONPOTHUBJICHUS LWIMHAPUYECKUX HPOBOAHUKOB OT JJIMHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUSI U MaTepHalIa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wu3MepeHHe >IeKTpoABMKYHIEeH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAHUYECKOr0 3JIEMEHTA U OLIEHKA BHYTPEHHET'O CONPOTUBIICHUSI.

3aBHCUMOCTb COIIPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

N3yyeHue cMEemaHHoro COeJUMHEHUST PE3UCTOPOB.

N3mepenne 3eKTpOABMKYIIEH CHUJIBI UCTOYHHMKA TOKA U €ro BHYTPEHHEro
COIIPOTUBIICHUSL.

Habmronenue amekTpoiusa.

MesknpeaMeTHbIE CBI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyUIECTBISETCS C
y4€TOM COAEpKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OuMoI0THH, XUMHH, Teorpadun U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsmusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, SKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JHHEWHass (QyHKIu,
napalouna, runepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUN Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHu4eckoe NBIKEHUE B KUBOW mpupoze, auddysusi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BBl TEIUIONEpPEAAUH, TEMIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SIBJIICHUS B KUBOU MIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBAa TBEPABIX TEN, KUAKOCTEH M



ra3oB, JJICKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJIUTHUYECKAsl HCCOIMAIINS,
raJibBaHUKa.

l'eoepagpus: BnaxHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeusn: mpeodOpa3oBaHUE NBIKEHUH C UCTOIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHUKE, IOAINIMITHUKYA, HWCIOJb30BaHUE 3aKOHA COXpaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JIPyrue), JBUTATENIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBLHUK, KOHIUIIUOHEDP, TEXHOIOTHH
TIOJTYYCHHsI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepPUAIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUECKasl 3alluTa, 3a3eMJICHHE J3JIEKTPONpPHOOpOB,
KCEPOKC, CTPYHHBIH PUHTED, AIIEKTPOHArpeBaTEIbHBIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. JinekTrpoauHaMuKka

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUSA

[ToctositHHbIE ~ MarHuThl.  B3auMOAEWCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bektop MarHUTHOM HWHAYKUMM. [IpuHUMIO Cyneprno3uiuu
MAarHUTHBIX MOJeW. JIMHMM mMarHuTHOM WHAYKUMU. KapTuHa JNMHWKM MarHUTHOU
WHTYKIIUH TOJIsI TOCTOSIHHBIX MAarHUTOB.

MarnutHOoe TI0JIe TMPOBOJAHMKA C TOKOM. KapTuHa IWHUNW WHIYKIUH
MarHMTHOTO MOJISI JUIMHHOTO MPSAMOro MPOBOJAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
POBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. BzaumoaeicTBre mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. [[BrkKeHUE 3apsiKEHHOW YaCTUIIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuibl JlopeHua.

SBneHue HJIEKTPOMArHUTHOM HWHAYKIUU. [lOTOK BekTOpa MarHUTHOMN
WHIYKIMUA. OJEKTPOABIWKYIAS CWIA HWHIAYKIUHU. 3aKOH JJIEKTPOMAarHUTHOU
unaykuuu dapanes.

BuxpeBoe asnekTpuueckoe Imone. ODIEKTPOABMKYIIAs CUJIa WHAYKUHU B
MPOBOJHUKE, IBUKYIIIEMCS TOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTuBHOCTh.  SIBJEHME CAMOMHIYKIIMU. OJEKTPOJABIKYIIAs  CHJIA
CaMOMHAYKIIHH.

DHEprus MarHUTHOTO TOJISI KATYIITKH C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuuecKkne YCTpPOWCTBA M MPAKTUYECKOE MPHUMEHEHUE: TMOCTOSHHBIE
MAarHMThbl, 3JIEKTPOMArHUTHI, 3JICKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHIl, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TTOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumoperictBue 1ByX NpOBOAHUKOB C TOKOM.

Cuia Amrnepa.

JeictBue cuibl JIopeHiia Ha MOHBI AJIEKTPOJIUTA.

SIBIIeHUE AIEKTPOMArHUTHOW UHIYKIIUH.

[IpaBuno Jlenna.

3aBUCUMOCTh JJICKTPOJBIKYIIIEH CHJIBI MHIYKIIMA OT CKOPOCTH MU3MEHEHMS
MarHUTHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIU Y.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomuwl

N3yyeHne MarHuTHOIO TOJIS KaTYIIKH C TOKOM.

HccnenoBanne AeHCTBUSA MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

UccnenoBaHue sSBIEHUS SJIEKTPOMArHUTHON MHIYKIIWH.

Paspeu S. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KOJ1€OAHUSA

Konebarenbnast  cucrema. (CBOOOmHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepmon, wacrora, ammuntyaa u (daza KoieOaHUH.
[IpyxvHHBIN MasATHUK. MareMaTM4eCKUM MasATHUK. YPaBHEHHUE TapMOHHUYECKUX
kosneOanuii. [IpeBparnienue s3Hepruu Npyu rapMOHUYECKUX KOIeOaHUsIX.

KoneGartenbupiii koHTyp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJEOAHUS B
UJCATBHOM KOJeOATebHOM KOHTYpe. AHAJIOrus MeEXIy MEXaHHUYECKUMH U
ANEKTPOMarHuTHEIMU KojeOanusimu. ®dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUU B UJICATLHOM KOJIE0ATEIbHOM KOHTYPE.

IIpencraBneHue o 3aTyxaroUUX KoJ€OaHUSAX. BBIHYKIE€HHbIE MEXaHUYECKUE
koneOanus. Pesonanc. BeiHy X 1€HHBIE 3J1€EKTPOMArHUTHBIE KOJIEOaHHUs.

Ilepemennblii TOK. CHUHYCOMAQJIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IEPEMEHHOI0 TOKa. AMIUINTYAHOE€ M JEHUCTBYIOIEEC 3HAYEHUE CHJIBI TOKA MU
HaIPSIKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepenaya U NOTPEOIICHUE FNEKTPUUECKOM
AHEPrur. DKOJOTMYECKHE PUCKH MpPU MPOU3BOACTBE 3ieKTposHepruu. KymbTypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: BJICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHHUH JIEKTpOrepeay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoyieOaTENbHOM cHUCTEMBbl (IPYXUHHBIA WIH
MaTEeMaTH4YECKUN MasiTHUK ).



Habmronenue 3aryxaronux KojaeOaHuu.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3oHanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) ISl
JIEKTPOMArHUTHBIX KOJICOaHUIA.

Pe3oHaHnc mpu 1OCIENOBAaTENbHOM COEIUHEHUU PE3UCTOPA, KaTyIIKH
WHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPENAYH.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanne 3aBUCHMOCTH TEpUOAa MabIX KOJIeOaHW Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NEpEMEHHOr0 TOKa B LENH W3  IOCIENOBATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTtpaHenus. I[lepuon. CkopocTb
pacrpocTpaHeHuss W JuiMHa BoJHBL. [lomepeyHble W NOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. Y CJIOBUS M3YUYCHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoil BonHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHUE, TMOIApHU3aIs, TUPpaKius,
untepdepenius. CKOpoCTh 3JIEKTPOMATrHUTHBIX BOJIH.

[[Ixana >MeKTPOMAarHUTHBIX BOJIH. [IpuMeHEHHNE 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMTBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMATrHUTHOE 3arpsiI3HEHUE OKPYKAOLIEH CPEBI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAas JMArHOCTMKAa B TEXHHKE W MEIWIIMHE, paaap,
pamuonpuEMHUK, TSICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE OMEPEYHBIX U POOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

HaOnronenune orpaxeHus: U NPeIOMIIEHUS] MEXaHUYECKHUX BOJIH.

Habntonenune narepdepeHunn u qudpakiini MEXaHUYECKHUX BOJIH.

3BYKOBOI PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU H
4acTOTOU KOJIEOaHUH.



UccnenoBanne  CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH: OTpaKCHHUE,
peioMIICHHE, MOospu3anus, Judpakiys, uHTepdepeHITus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUWE CBETa B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpakenne cBera. 3aKOHBI oTpaxeHus: cBeta. [locTpoenne n3oOpaxeHuil B
IUIOCKOM 3€pKae.

[IpenomiieHue cBeta. 3aKOHBI MpeOMIIEHUS CcBeTa. AOCOIIOTHBIN MOKa3aTelNb
npenomiieHus. IlomHoe BHyTpeHHee oTpakeHue. lIpenenbHblii yroy IOJHOTO
BHYTPEHHET0 OTPAXKEHHUSI.

Hucniepcus cBeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

Cobuparomue u pacceuBaronide JuH3bL. ToHkas nuH3a. DOKyCcHOE
pacCTOSIHME W ONTHYecKash cuja TOHKOM JuH3bl. [locTpoeHue wn3oOpaxkeHuilt B
coOuparolux U paccerBaromux jJuH3ax. dopmyna TOHKON JUH3BI. YBETUYEHUE,
JABAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMOEHWS MAaKCUMyMOB M MHHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakus cBera. JudpakiuuonHas pemérka. YclIoBUE HAOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIIpM NAJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHME: OYKH, JIYIa,
doroamnmnapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OTITHKA, TUPPAKITMOHHAS PEIIETKA, TIOJSIPOU/I.

Jemoncmpayuu

[IpssmonuHeliHOE paclpocTpaHEHHEe, OTPAKEHUE U TMPEIOMJICHHE CBETa.
OnTtuyeckre mpruOOpBkI.

[TonHoe BHYyTpeHHEE OTpakeHue. Moielb CBETOBOA.

HccnenoBanne cBOMCTB N300paxKeHU B JIMH3AX.

Mopenu MuKpocKkomna, TeJIeCKona.

Habmonenne natepdepeHnm crera.

Hab6monenne nudpakiuu ceera.

Habmonenue nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOUIBIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

HaOmronenue nonspuszanuu cBeTa.

Yuenuueckuii sxkcnepumenm, n1abopamopuvle padonul



N3mepeHnne nokazaresns npeaoMIeHUs CTEKa.
UccnenoBanne cBOMCTB N300paKeHUM B JIMH3AX.
HabGnronenune nucnepcuu cBera.

Paznen 6. OcHOBBI cCIeNUAIBHON TEOPUH OTHOCUTEJIbHOCTH
I'panunbl  OpUMEHUMOCTHM  KJIAacCMYeCKOM  MmexaHuku.  [locTynatsel
CIIEUUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIMI OTHOCUTEIBHOCTH DUHILITEHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU U COKpAIllCHHUE
JUTAHBL.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C 3Heprneﬁ U UMITYJIbCOM peﬂﬂTHBHCTCKOﬁ YaCTHUIIbI. SHGPFI/I}I
ITOKOA.

Paznen 7. KBantoBasi pusnka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBsa3u SHEprun (POTOHA C €ro YacTOTON. DHEPrus
U UMIyJbC (OTOHA.
OTtkpriTue u uccnenoBanue Gorodddexra. Onwitel A. I'. CroneroBa. 3aKOHBI

dotoaddexra. Ypapuenue OHmTeHa s Pororddekra. «KpacHas rpaHuia»
dotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JIleGenena.

XHUMHUYECKOE JEHUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA U NPAKTHUUECKOE MPUMEHEHHE: (POTOIJIEMEHT,
doronaTumk, coaHeyHas 6arapesi, CBETOAHO/I.

Jlemoncmpayuu

®oTord(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOW TJIACTHHOM.

HccnenoBanue 3akoHOB BHEHIHEro (poToaddekra.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUIO o -4acTHIL.
[Inanerapnas mopenb aroma. [loctynatel bopa. M3nydeHne W TOTJIONIEHUE
(GOTOHOB TpU TMepexojie aroMa C OJIHOTO YPOBHS SHEPTHHM Ha JpYyro. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToOMa BOJAOPO/IA.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckyinsipHO-BOIHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3TyUYCHHE.

TexHu4yeckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHME: CIEKTPAIBbHBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

Habnronenue TnHeHyaThIX CIEKTPOB U3JTYUYEHHS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

Habnronenne nuHelyaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTpPOeHHS sapa. OTKpbITHE
paanoaktuBHocTH.  OmbiTel  Pesepdopna  mo  ompedenenuro  cocrasa
paguoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITy4dCHHUS.
Bnusitnue paanoakTUBHOCTH Ha KUBbIC OPTaHU3MBI.

OTkpeiTHE TIPOTOHA W HeWTpoHa. HykionHass monens snapa I'eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sijpa. M30Torsbl.

Anbda-pacnaa. ONEKTPOHHBIH M TO3UTPOHHBIN Oera-pacmaa. [amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [edekt maccsl siapa.

SnepHble peakuuu. JlesieHue u CUHTE3 SAED.

Anepusiii peaktop. Tepmosinepubiid cunTe3. [IpoGiembl U NEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IAEPHON SJHEPTETHUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertoasl HAOJIIOAEHUS U PETUCTPAIIUU AIEMEHTAPHBIX YaCTHII.

@yHaMeHTaJIbHbIe B3aUMOAEHCTBUA. EMMHCTBO (pU3NUECKON KapTUHBI MUpA.

TexHuueckue yCcTpONCTBA U IMPAKTUYECKOE NMPUMEHEHHUE: TO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

C4€TurK MOHU3HUPYIOIHX YACTHIL.

Yuenuueckuii skcnepumenm, n1abopamopuvle pabonivl

UccnenoBanne TpekoB yacTuil (110 TOTOBBIM (hoTorpadusm).

Pasnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

DTarnbl pa3BUTHUS acTpoHOMUU. [IpuKkinagHoe U MUPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMMH.

Bun 3Bé&nnoro Heba. Co3Be3ausi, sipKkuMe 3BE3JBI, IUIAHETHI, UX BHUJIMMOE
JIBIKEHHE.

CoiHeuHast cucTeMa.

Comuine. ConHeuHast akTUBHOCThb. Mcrounuk sHeprum ConHua u 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMmma «CHEKTpalibHbIM KJlacc —
CBETUMOCTB». 3BE31bI TJIaBHOM IOCJIEA0BATEIFHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTb» ISl 3BE3]l TJIABHOW IOCIEIOBATEIBHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIEC MPEJACTABICHUS O MPOUCXOXKAEHUU U 3Bomtonuu ColHia u
3BE3]1. DTaIbl )KU3HHU 3BE3I.

Muneunbiii Ilyte — Hama I'anaktuka. Ilonoxkenue u nBuwkeHue CoyiHIIA B
lNanmaktrke. Tunel ranaktuk. Pagnoranaktuky u kBa3zapbl. YEpHbIE IBIPBI B sApax
rajaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:ma. Pazberanue rajmakTuk.
Teopust bonbmoro B3peiBa. PennkToBOE H3nydeHUE.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnbie mpoOiaemMbl aCTPOHOMHUHU.

Vuenuueckue nabnrooenus

HaGnronenunss HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUM /IS ONpeIelIeHUs MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MOMYIIApUS U SIPKUE 3BE3IBL.

Hab6monenus B Teneckon JlyHsl, uranet, Mueunoro [lytw.

O600maromiee NOBTOPEeHUE

Ponr ¢u3uku W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOIA,
COLIMAJILHOM M ATUYECKOM cepax NesTeIbHOCTH YelIOBEeKa, POjb U MEeCTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAYyYHOM KapTUHE MHUpPA, POJb (PU3NUECKON TEOpHH
B (OpMUpPOBAaHMM TMPEACTABICHUN O (PU3NUECKON KapTUHE MHpaA, MECTO
bu3nYecKor KapTUHBI MUpa B OOIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEACTABICHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uznku 0a3oBoro ypoBHs B 11 Kiacce ocymiecTBisieTCs C
Y4ETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMH MAaTE€MaTHKH,
OuoJI0TMH, XUMHUH, reorpaduy U TEXHOJIOTUH.

Meorcnpeomemnvie nonsmusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHWS: SIBJICHUE, HAyYHBIH (akT, rumore3a, (U3MYECKas BEIMYMWHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTMPOBaHUE, MOJIC]Ib, U3MEPEHHUE.

Mamemamuxa: pelmieHHE CUCTEMBl YPaBHEHHI, TPUTOHOMETPUYECKHUE
GYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M MX MPOEKIMHA HAa OCHU KOOPAWHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJIHBIE BJIEMEHTapHbIX (YHKIMM, TpHU3HAKU TOJ00HS TPEYroJbHUKOB,
oTpeieNieHHE IUIOMIAIN TUIOCKUX QPUTyp 1 00bEMa Ted.

buonoeus: »>nektpudeckuwe SBICHUWS B JKUBOW MPHUPOJE, KoJeOaTeIbHBIC
JIBW)KEHUS B )KUBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paavanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMS KPUCTAUIMUECKOW PEMIETKH, CHEKTPATbHBIN
aHaJIu3.



l'eoepagpusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJieKW MAarHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocus: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
JJIEKTPOJABUIATENIb, WHAYKLMOHHAS II€Yb, pajap, PaIUONPUEMHHK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, MpPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yueOHoro mpenMera «®dusmka» Ha YpPOBHE CpPEIHErO OOIIEro
oOpazoBaHus (0a30BBI YPOBEHB) JOMKHO OOECIEUUTh JTOCTHUKEHUE CIEAYIONTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTATHl OCBOCHUS yueOHOro npeamera «OU3nKa JOJIKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOY4YarolUXCS PYKOBOACTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIMPEHHE >KU3HEHHOTO
OMbITa W ONbITA JIEITEILHOCTH B MPOLIECCE pPEaTr3allii OCHOBHBIX HAIPaBICHUN
BOCIIUTATEIbHOUN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMUA 00YUaAIOMIErocst KaK aKTUBHOTO H
OTBETCTBEHHOI'0 WJIEHA POCCUICKOr0 OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B MHTEpPECAX TPaX)TAHCKOIO
o011ecTBa, y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHU3aluu;

YMEHHE B3aUMOJIECTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) IaTPHOTHUYECKOTO BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh pOCCUICKOI IPaKIaHCKOMN UJECHTUYHOCTH,
NaTPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUAM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHHE JJUIHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3C¢TEeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKJIKOUAsS ICTETUKY HAyYHOTO TBOPYECTBA,
npucyuiero (pU3N4ecKoil Hayke;



5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3IMyHbIM cepaM NpoPecCHOHAIBHON AESTENHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOHN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE IJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH
(bu3MKU HA TPOTSKEHUHU BCEU KU3HU,

6) 3K0JIOrM4ecKOro BOCUTAHMS:

c(hOpMUPOBAHHOCTb JSKOJOTMUECKOM KYJIbTYpPbl, OCO3HaHUE TJIO0ATHLHOTO
XapaKTepa SKOJIOTHYECKUX MPoOIieM;

IJIAHUPOBAHUE U OCYILECTBJIEHHUE JCUCTBUN B OKPYKAIOIIECH Cpele HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOTO PA3BUTHS YEIIOBEYECTBA;

pacuipeHue OmbITa JEATeIbHOCTH HKOJOTMYECKON HamNpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM N0 (PU3BUKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3HUECKON HAYKH;

OCO3HAHHUE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTH B IPOLIECCE
U3ydeHus:  (U3MKH  OCYIIECTBJISATh  TPOEKTHYI0O U HUCCIENOBATEIHCKYIO
NEeATEeNbHOCTh UHANBUAYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE TeiicTBHUS
ba3oBble JJornueckue JaeiicTBUA:
CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeNATh LENN ACATEIbHOCTH, 3a/1aBaTh MapaMeTpbl W KPUTEPUHU HX
JIOCTHKCHMS
BBISIBJISITh ~ 3aKOHOMEPHOCTM M IPOTHUBOPEYHMS B  PacCMaTpUBAEMBbIX
(OU3UYCCKHUX SBICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbl C YUETOM aHAIM3a HMEIOIINXCS
MaTepUalbHbIX U HEMAaTEpUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JEATEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJIEICTBUM AEATEIbHOCTH;
KOOpPJAMHUPOBATh U  BBINOJHATH pabOTy B YCIOBUSIX  peaJIbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIIIJICHHUE MPH PEIICHUH KU3HESHHBIX TIPOOJIEM.
ba3oBble ucciaeaoBare/bCcKue JAeiicTBHA.
BJIaJICTh HAYYHON TEPMHUHOJOTMEN, KIIOYEBBIMU MOHSATUSMH U METOJAMU
(bu3MYECKON HaYyKH;



BJIa/ICTh HaBBIKAMU Y4EOHO-HUCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEIBHOCTH
B o0Osact (pU3uKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEpKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB ITO3HAHWSI,

BJIQJCTh BHJAMH JCATCIBHOCTH TIO TIOJYYCHHIO HOBOT'O 3HAHHS, €ro
UHTEpPIpETAllY, MPeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YIEOHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJlM3MpPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIICHHs, HaXOAWTh apTyMEHTBI IS JI0Ka3aTeiIhCTBa
CBOUX YTBEP)KIICHHI, 3a/1aBaTh TapaMETPhl U KPUTEPUHU PEIICHNUS,

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHLHOU
JESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMETh TICPEHOCHTh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATEITbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, MIPE/IaraTh OPUTHHAIBHBIC TTOIXO/IBI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33a4H, IOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHS.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJTyYeHUsS WH(pOpMAIuu (HU3UIECKOTO COACPKAHUS W3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAIW3,
CUCTEMAaTH3AlMI0 U WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpPM
IIPEICTABIICHNS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

UCIIONIb30BaTh  CPEACTBA  HWH(GOPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PENICHUHA KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIHOHHBIX
3a1a9 ¢ CcoOMoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECYpcOCOEpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PM3MUYECKOTO COJEp)KaHUS B pasIUYHBIX (opMmarax c
y4€TOM Ha3Ha4YCHHS WH()OPMAITUU | TIEJICBOM ayTUTOPHUH, BBIOUpAsi ONTUMATIBLHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHbIE YHHBEpPCAJbHbIE Y4eOHbIE TelCTBUS:
OCYIIECTBIIATH OOIICHUE HA YPOKaX (PU3HKHU U BO BHEYPOUHOU JACATCIBHOCTH;
pacmo3HaBaTh MPEANOCHUIKH  KOH(MIUKTHBIX CUTyallMii W CMsT4aTh
KOH()JTUKTHI;



Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOKO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPE/ICTB;

IIOHUMATh U HCIIOJIb30BaTh IIPEUMYIIECTBA KOMAaHIHON U WHIMBUIYAJIBHOU
padoThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JIEUCTBHM C Yy4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaK0I'0 YI€HA KOJUIEKTHUBA;

IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAWHHUPOBATh JEHUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUH,
pacupenensTh poiu ¢ YY4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboTHI;

OLICHUBATh KAa4yeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIbI B
o0l pe3ysbTar 1o pa3paboTaHHBIM KPUTEPHUSIM;

pejaraTb HOBBIE MPOEKTHI, OLEHWBAaTh WJAEU C TO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHHE B PAa3JIUYHBIX
CUTYaLHsIX, TPOSABIIATH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbI€ JAeiicTBUSA
CamoopraHu3anusi:

CaMOCTOSITETILHO OCYIIECTBIISATh MO3HABATEIBHYIO NIEATELHOCTh B 00JACTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh W (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJILHO COCTABJISITh IUIAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MMPAKTUYECKON PaObOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEIIOYTECHUIA;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ceb0s
OTBETCTBEHHOCTH 3a PEIICHNUE;

OLICHMBATh NPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAUIIMH B 00JacTH
(bu3KMKHU, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbLHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIMsIM, BHOCHUTh KOPPEKTHBBI B JICATCIHLHOCTD,
OILICHMBATh COOTBETCTBUE PE3Y/IHTATOB IIEJISM;

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEJIbHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIACMbIX JICUCTBHH ¥ MBICTUTEIBHBIX TIPOIECCOB, WX pE3YyJIbTAaTOB U
OCHOBAaHUI;

UCIIONIb30BaTh MPUEMBI pedIIeKCUH ISl OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pEIICHMS;



yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO MPUHUMATh PEHICHUS] IO HX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3€ PE3YIbTATOB
NEeSATeNbHOCTH;

NpUHUMATh ceOsl, TOHNUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTbl JPYruX MpH aHAIN3€ PE3YIbTATOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OLUIUOKH.

B mpouecce nOCTMKEHUST JIMYHOCTHBIX PE3YIBTATOB OCBOCHUS MPOIPAMMEBI
no ¢u3MKe 1 YPOBHSA cpeaHero ooOmero o0Opa3oBaHUA Yy OOydYaroNIUXCs
COBEPIIIEHCTBYETCSA AMOIMOHAIIbHBIN UHTEJUIEKT, pEAnoaararmui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIILHOE
COCTOSIHUE, BUETh HANPABICHUS pa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITH YBEpEHHBIM B ce0¢€;

CaMOpEryJIUpPOBaHUS, BKIIOUYAIONIETO0 CaMOKOHTPOJb, YMEHHUE TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
AMOIMOHAILHBIM U3MEHEHHSIM U MPOSIBIISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHMBALIMH, BKIIOYAOLIEH CTPEMJICHHE K JOCTHUKEHHUIO LENU U
yCcIexy, ONTUMU3M, WHHUIIMATUBHOCTb, YMEHHUE JCHCTBOBATH MCXOJS U3 CBOUX
BO3MOKHOCTEM;

AOMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MIOHUMATh SMOITMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATb €ro IMpPU OCYIIECTBICHUU OOILIEHHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIIICHHUS
C IPYTUMH JIOJIbMU, 3a00TUTHCS, TIPOSBIATh MHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy obyuenuss B 10 kjacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YHAIOUTUXCS YMEHHUI:

JIEMOHCTPUPOBATh HAa MPUMEPAX POJib U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4YHOW KApPTUHBI MUpPA, B PA3BUTUU COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON eI TEIIBHOCTH JIHOJIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, MHEpIUaIbHasl cUCTeMa OTcu€ra, a0CONIOTHO TBEPIOE TEIIO,
UJICUTbHBIN Ia3, MOJAECIU CTPOCHUS Ta30B, KUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUYECKUH 3apsil PU pelIeHUU (PU3NUECKUX 3aj1ay;

pacrio3HaBaTh (pU3MUECKUE SIBICHUS (IIPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUHM CTPOCHHMS BEIECTBA U



ANIEKTPOJMHAMUKHA:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIWHEHHOE
IBW)KEHUE, CBOOOJHOE TMAaJeHUE TeJ, ABW)KEHHUE I10 OKPY)KHOCTH, HHEpLus,
B3auMozercTBre Tel, Tuddy3us, OpOyHOBCKOE TBIKECHHUE, CTPOCHUE JKHUJIKOCTEH
U TBEPBIX TEI, U3MEHEHHE 00BhEMA TN P HarpeBaHUU (OXJIAKICHHUH), TEIIOBOE
paBHOBECHE, UCTApEHWE, KOHJCHCAIMs, IJIaBJICHHE, KPUCTAIIU3AIUs, KUTICHHE,
BJIQKHOCTb BO3/1yXa, MOBBIIICHUE JaBJICHUS ra3a MpU €ro HarpeBaHuu B 3aKPHITOM
cocyle, CBSI3b MEXKIYy IapaMeTpaMd COCTOSIHUS Ta3a B HM30IpoLeccax,
AIIEKTPU3ALIUS TEJl, B3aUMOACHCTBHE 3aps/IOB;

OIKCHIBaTh MEXAHWYECKOE IBMKEHHE, HCIOJNB3Yys (PU3MUECKHE BETUYMHBIL:
KOOp/AMHATA, IyTh, IEpPEMEIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tea, Ccuia,
UMIYJIbC Tea, KHHETHYECKas SHEprus, MOTEHIMalbHas SHEPrus, MeXaHH4ecKas
paboTa, MexaHMYeCKas MOIHOCTh, TpPH OMNHCAHWU TPABUIBLHO TPAKTOBATH
(U3NYEeCKUl CMBICII HCIHOJb3YEMBIX BEJIMYMH, HUX OOO3HAYEHUS W EIUHMIIBI,
HaXoAUThb (OPMYJIbl, CBSA3BIBAIOIIME JAHHYIO (DU3MUECKYIO0 BEIMUUHY C JIPYTUMHU
BEIMYNHAMU;

OINKCHIBAaTh M3y4YEHHBIC TEIUIOBBIE CBOICTBA TEI W TEIUIOBHIC SIBJICHUS,
UCNONb3ysl (U3NYECKHWE BEIMYMHBL: JaBJIEHUE Tas3a, TeMIeparypa, CpeaHss
KUHETUYECKAasi SHEPrUsl XaOTUYECKOTO JABMKEHHS MOJIEKYJ, CpEIHEKBaapaTUYHasl
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOTHI, BHYTPEHHsS SHeprusi, pabora rasa,
KOO(QPUIIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATeNsl; TPU OMUCAHUH
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCHONb3YEMbIX BEIUYMH, UX
0003HAUYEHUS W €OUHUIIBI, HAXOIUTh (POPMYJbI, CBS3BIBAIOLIUE JIAHHYIO
(Gu3nUIEeCcKy0 BEMUYNHY C IPYTUMHU BEIMYUHAM;

OIKCHIBATh U3yUCHHBIC PICKTPUUECKHUE CBOMCTBA BEIIECTBA U IEKTPUUECKUE
sBJIEHUs (IIPOLIECCHI), UCIONB3Ysl (PU3NUECKUE BEJUUMHBI: 3JIEKTPUUECKUN 3aps,
AIIEKTPUYECKOE T10JIe, HAPSXKEHHOCTD TOJISA, MOTEHIIHAJ, Pa3HOCTh MOTEHINAJIOB;
Opyd OMNHCAHUM TMPABWIBHO TPAaKTOBAaTh (DM3MUECKUN CMBICT HUCIOIb3YEMBIX
BEIMYMH, WX OOO3HAYCHUS W EIWHUIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEJIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Yys (U3HUECKUE
3aKOHBI U IIPUHIMUIIBL: 3aKOH BceMUpHOro tarorenus, I, II u III 3axonsr HeroToHa,
3aKOH COXpaHEHWs MEXaHWYECKOM DSHEpPruM, 3aKOH COXPAaHEHHUS HMIIYJIbCa,
OPUHLUIT CYNEPHO3ULNH CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBS3b CPEIHEH KMHETUYECKOM SHEPTrUr TETUIOBOTO IBMIKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIlepaTypoM, NepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMS
AJIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pas3nuyarh CIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TMPHUHIUIIBI JEHCTBUS  MAaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3inyaTh YCIOBUS WX 0€30MAaCHOIr0 MCIOJIb30BaHUS B
MIOBCEIHEBHOU KU3HU;

BBITIOJIHATh DKCIEPUMEHTHI 1O HCCIEIOBAHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIOJb30BAaHUEM TMPSMBIX U KOCBEHHBIX HU3MEPEHUM, MPU ATOM
dbopmynupoBaTth TpoOJeMy/3ajady W THUIOTE3y Y4eOHOro HSKCIIEpUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OO0OpYAOBaHUS, MPOBOAUTH OMNBIT U
bopMyIUpOBaTh BHIBOJIBL;

OCYUIECTBJIAThH NMPSAMble U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYUH, TIPU
TOM BBIOMPATH ONTUMAJBHBIM CIIOCOO W3MEPEHHsS] M MCIOJIb30BaTh HM3BECTHBIE
METO/Ibl OLIEHKHU IOTPEITHOCTEN U3MEPEHHUI;

UCCIE0BaTh  3aBUCUMOCTH  MEXAYy  (U3MUYECKUMH  BEJIIMUUHAMHU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHUM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKcUpoOBaTh PE3YNbTATHl IMOJYYEHHOW 3aBUCUMOCTH (DM3UYECKUX BEIMYMH B
BUJIE TAOIUIT U TpaUKOB, IETaTh BEIBOJBI IO pE3yIbTaTaM UCCIIECIOBAHNS,

coOJo1aTh MpaBuia 0e30MacHOro Tpyda MpU MPOBEAECHUU UCCIECTOBAHUM B
paMKax y4eOHOTro OHKCIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKON W MPOEKTHOU
JESITENHHOCTA C MCIIOIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3a7aud C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO,
UCTIOJB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJM3a yCJIOBUS 3aa4u
BBIOWpATh (PU3UYECKYIO MOJIENb, BBIJACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIHI,
HEOOXOouMbIe I €€ pEeIleHUs], MPOBOAUTh PAcUEThl U OLEHUBATH PEATbHOCTH
MOJIYYEHHOI0 3HAaYeHUs (PU3NUECKON BETUYNHBI;

peliaTh Ka4eCTBEHHbIE 33/1aUd: BBICTPAUBATH JIOTUYECKH HETIPOTHUBOPEUUBYIO
LEMOYKY PacCYXICHUM C OMOpON Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
buznyecKue sIBICHMUS;

UCIIONIb30BaTh ~ TPU  PEIICHMH  Y4eOHBIX  3aJlady  COBPEMECHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIPEJICTaBIICHUs YIeOHOW W HAYYHO-TIOMYJISIPHOU MH(OpMAIUHY, TTOIYICHHOW U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOTydyaeMyt0 HH(OPMaIIHIO;

IPUBOJIUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyOEXKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXKAIOIIETO MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

WCIIOIB30BaTh TEOPETUYECKUE 3HAHMS MO (U3UKE B TMOBCEIHEBHON >XU3HU
JUTsl o0ecriedeHus: 6€30NMacHOCTU MPU OOpaleHUU ¢ TPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMHU, IS COXPAHEHHUS 370POBBS M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPELIE;



paboTtaTh B TpyNme C BBHIIOJHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBHO paclpeneisTh OO0SI3aHHOCTH W
IUIAHUPOBATh JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMSIX, aJ€KBATHO OIICHUBATh
BKJIQJ] KQXKJIOTO U3 YYaCTHUKOB TPYIIIILI B PEIIEHUE pacCMaTpUBaeMON MPOOJIEMBI.

K koniy obyuenuss B 11 kJjacce mnpeaMeTHbe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OO YUAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATh HA TMPUMEPAX POIb W MeCTO (PU3MKU B (PopMUpPOBaAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TEXHOJIOTUM, B TMPAKTUYECKOW NEATEIIBHOCTH JIFOAECH, LENOCTHOCTh M E€IUHCTBO
bu3nuecKkoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIENCH:
TOYCUHBINA AJIEKTPUUYECKUN 3apsil, JIyd CBETa, TOYCYHBIN UCTOUYHUK CBETA, siJIepHAs
MOJIeTIb aTOMa, HYKJIOHHas MOJeNlb aTOMHOIO sijpa MpH pEIIeHUH (PUINYECKUX
3ajad;

pacro3HaBaTh (pU3NUECKUE SIBICHUS (IIPOLECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: DIIEKTPUUECKAs TPOBOAUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE ACHCTBHUS TOKA, B3aUMOJIEHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasT WMHAYKUUSA, JEHUCTBUE MAarHUTHOIO TIOJA Ha
MPOBOJHUK C TOKOM M JBIKYIIMUCS 3apsii, AJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJMHEHHOE PpacCIpOCTPAHEHUE CBETa, OTPAKEHUE, NPEIOMIIEHHE,
uHTeppepeHuus, aubpakuus W MOJSpU3alMs CBETa, JHUCIEepCUs CBETa,
dotoanekTpuaeckuii 3pdekt (Pporoaddekrt), cBeToBOE NaBICHUE, BOSHUKHOBEHHE
JUHENYaToro CIeKTpa aroMa BOJOpPOAA, €CTECTBEHHas W HCKYCCTBEHHas

PalMOaKTUBHOCTb;
ONKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (AJIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTh  pa3JIUYHBIX  Cpel) U

AIIEKTPOMArHUTHBIC SIBICHUA (MPOILECCHI), MCMONb3Ys (U3NYECKHUE BETUUYHHBIL:
ANEKTPUUECKUI 3apsjl, CUjia TOKA, DJIEKTPUYECKOE HAMPSKEHUE, DJIEKTPUUYECKOE
CONMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJBIKYINAS cuiia, paboTa ToKa,
UHAYKIUS MarHuTHOro mnossi, cuwia Ammepa, cwia JlopeHia, MHIYKTUBHOCTb
KaTYIIKH, SHEPTHs AJIEKTPUUYECKOTO0 W MArHUTHOrO IMOJIEW, MEepUOi U YacToTa
KoseOaHuii B KoJiebaTeNbHOM KOHTYpe, 3apsii M cuila TOKa B IpoIecce
FapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJeOaHWil, (POKYCHOE pacCTOsHUE U
ONTHYECKasl CHUJIa JIMH3bI, MPU ONHCAHUM MPaBUIBHO TPAKTOBaTh (PU3HUECKHUI
CMBICJT HCIOJIb3YEMBIX BEJIWYMH, MX OO0OO3HAUYE€HHs M EIUHMIIBI, YKa3bIBATh
dbopMynbl, CBA3BIBAIOUIME JIaHHYI0 (U3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMCHIBATh H3YYEHHBIE KBAaHTOBBIE SIBJIEHUS M IPOLIECCHI, HCIOJIb3Ys
(¢u3nyecKre BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U



4acTOTa CBETa, SHEPTUs U UMITYJIbC (POTOHA, TIEPHOJT TIOypacIiaga, SHEPTHSI CBSI3U
aATOMHBIX Si7Iep, TPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUIA CMBICT
UCTIONIb3YEeMbIX BEIIMYWH, WX OOO3HAYEHUS W EIUHMIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIONINE JAHHYI0 (U3WUECKYI0 BEIWYWHY C JPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYUHEI;

aQHAIM3UPOBATHh (PU3UUYECKHUE TPOIECChl W SBIICHUS, UCIONB3YS (Ppu3nyeckue
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapalIeIbHOTO
COCIMHEHUS TPOBOIHUKOB, 3aKoH Jxoymns—JIeHma, 3aKOH 3IEKTPOMArHUTHOMN
UHAYKIMHU, 3aKOH MPSMOJIMHEHHOTO paclpOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHUE DiHITEeHa mis Porodddekra,
3aKOH COXPAaHEHHS JHEPTUH, 3aKOH COXPAHEHUS WMITYJIbCa, 3aKOH COXpaHEHUS
ANIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAHCHHMS MacCOBOTO YHCIIa, IMOCTYJAThl bopa,
3aKOH PAaJIMOAKTUBHOIO pacmajia, Mpy 3TOM pa3inyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, O0JIACTH)
IPUMEHUMOCTH;

OTIpEeNISATh HAMIPABICHUE BEKTOPA WHIYKIIMA MAaTHUTHOTO TTOJIS TPOBOTHUAKA
C TOKOM, cujibl Amrepa u cuibl JlopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHUE, CO3/1aBA€MOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH3O0M;

BBITIOJTHATh OKCIMEPUMEHTBI TI0 MCCIECIOBAHUI0 (U3UYECKUX SBICHUU W
MPOLIECCOB C HCIOJIb30BAaHMEM TMPSIMBIX U KOCBEHHBIX HM3MEPEHUI: TpPHU 3TOM
dbopmynupoBaTh npoOJeMy/3amady W THIOTE3y Y4eOHOro HSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHUWS, MPOBOIUTH OMBIT M
dbopMyIUpPOBaTh BHIBOJIBL;

OCYUIIECTBIISThH NMPSAMbIE U KOCBEHHBbIE U3MEPEHUS (PU3NYECKUX BEIUYHH, TIPU
ATOM BBIOMPATh ONTHUMAJBHBINA CHOCOO M3MEPEHUS W HMCIOJIb30BaTh M3BECTHHIC
METOBI OLIEHKH MTOTPEIIHOCTEN H3MEPEHN;

UCCIICIOBATh 3aBUCUMOCTH (U3MUYECKMX BEJIUYUH C HCIOJIb30BAHHEM
OpSIMBIX U3MEPEHHI: MpPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJE TAOIUIl U
rpaduKoB, ACIaTh BHIBOABI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

coOroaTh npaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU HUCCIEAOBAHUN B
paMKax y4eOHOTO OHKCIEPUMEHTa, Y4eOHO-UCCIIENOBATEIbCKON U MPOEKTHOU
JESTENHHOCTH C WMCIIOIh30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JTAOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THble 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENblo,
UCTIONB3YsI (PM3MUECKUE 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BEIOWpATh (DU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NUECKUE BEIMYMUHBI M (HOPMYIIHI,



HEOOXOo/MMbIE NIl €€ pelleHHusl, MPOBOAUTh Pacdy€Tbl U OLICHUBATh PEATbHOCTh
HOJIYYEHHOr0 3HaYeHUs! PU3NYECKOMN BETMUNHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HENIPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUM C OIOpPOM HAa H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue sIBJICHNUS;

UCMOJb30BaTh  MpPU  pEUIEHMH  yuyeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIH
U TNpEeJCTaBlIeHUs y4eOHOM UM HAy4YHO-NOMYJISIPHOU MH(OpMaLUH, MOIYyYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH I1OJIy4aeMYI0 HH(OpMALUIO;

OOBSICHATH MPUHLMIBI JEHCTBUS MallUMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUA UX OE€30MACHOIO HUCIIONb30BAaHUS B ITOBCEIHEBHOM
KU3HU;

OPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHME MPOLIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

HCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KHU3HU
U1 obecriedeHust 0€30IacCHOCTU MIPU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsI COXPAHEHUS 3/10pOBbsl U COOJIIOIEHUSI HOPM 3KOJOTHYECKOIro
MOBEJICHUS B OKPYKAOIIEH CPEIIE;

paboTaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAJIBHBIX pPOJIEH,
IUIAaHUPOBATh pPabOTy TpYyMIbl, PALUOHAIBHO pacHpenesaTh O0O0A3aHHOCTH MU
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJl€KBaTHO OLIEHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIHI B PEIICHUE PACCMATPUBAEMOI IPOOJIEMBI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIIACC
Kosan4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM uudgpoBbie
Ne ni/m P Konrtpoabnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTebHbIE
padoTsbI padoThbI
pecypcsl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITIO3HAHUS
bu6nuoreka [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHUS 2 httos:/m.edsoo.ru/7FA1bF72
Wroro no pazneny 2
Pasznen 2. MEXAHUKA
bu6nuorexa [IOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 flutaica ! https://m.eds00.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Htoro no pazneny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETHYECKOM 9 1 bubnuoreka [IOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bu6nmmoreka [IOK
32 OCHOBBI TEPMOAHHAMHKH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nuorexa [IOK

@da30BbIe NEPEXOIBI

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

Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bubmuorexa [IOK

41 DueKTpoctatitia 10 https://m.edso0.ru/7f41bf72
49 IlocTosiHHBIN AneKTpUdecKkuil ToK. Toku B 12 bubnuoreka [IOK

' pa3IAYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PezepBHoe Bpemsi 2

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KVIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumenoBaHue pa3jiesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOJANHAMUKA
MarunuTtHOoe noje. IeKTpOMarHiuTHast bu6muoreka [IOK
1.1 11 1 3
WHYKIHUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJIHbBI
21 MexaHu4eCcKHUe U JIEKTPOMarHuTHbBIE 9 1 bu6mmoreka [IOK
' Kosiebanus https://m.edso0.ru/7f41c97¢
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 5 1 bubmmorexa [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTICIIHATIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 htts://m.edsoo.ru/7fA1c97c
4.2 CrpoeHue atoMa 4 bubnuorexa LIOK



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

4.3 AToMHOE S1pO 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 15

Pasnea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DneMeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuaiousee nosTopente 4 https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
PezepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo 4acoB DJIeKTPOHHbBIE
i Tema ypoka Kontposnbnbie | IpakTudeckue Aara wipposbie
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoThbI padoThI pecypesI

®usuka — HayKa O PUPOJE.

Hayunsie MGTZ;[(BI nofH:Hlii 1 bubmmorera LOK
https://m.edsoo.ru/ff0c32e2

OKPYXAaroIIero Mupa

Ponb u mecTo dusnku B

(dhopMUPOBaHUN COBPEMEHHOM 1 bubnnorexa [IOK

Hay4HOHM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6

MPaKTUYECKON JeATEIbHOCTH JIFOIEH

MexaHn4eckoe IBUKEHHUE.

OTHOCHTEIHFHOCTh MEXaHHYECKOTO 1 bubmuorexa [IOK

nBmxenus. [lepemenienre, CKOpOCTb, https://m.edsoo.ru/ff0c3508

YCKOpEHHUE

PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnmoreka [JOK

JIBIOKEHHE https://m.edsoo.ru/ff0c3620

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bub6mmorexa [IOK

JIBUKECHUE https://m.edsoo.ru/ff0c372e

CBoOogHOE masieHne. Y CKopeHue 1 bu6mmoreka [IOK

¢BOOOIHOIO MMalEHUSA https://m.edsoo.ru/ff0c39cc

KpuBonuHneiiHoe 1BUXKEHHUE.

I[I];I/I)KCHI/IG MaTepi[IaHLHOﬁ TOYKH 110 1 bubmmorera LOK
https://m.edsoo.ru/ffOc3ada

OKPY>KHOCTH

[Tpunuun otHocutensHoCTU ["anmuies. 1 bubnnorexa [IOK



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

HnepuinanbHbIe CUCTEMBI OTCYETA.
ITepBbIii 3ak0oH HptoTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunHnun

9 CYNEPIIO3ULMH CWII. BTOpoH 3aK0H Brbmorexa LIOK
- https://m.edsoo.ru/ffOc3be8
HeroToHa 111 MaTepuaabHOU TOUKU

10 Tpetun 3akon HetoToHa y1st bu6nuorexa [IOK
MaTepHalbHbIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroTeHus. Cumna

11 TshkecTH. [lepBas kocMuueckas bubamorera LOK

https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnorexa [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagduueHnt tpenus.

13 Cuna EEHpOTHBHeI?H(lf)I npu I[BI/I)I:(CHI/II/I bubmorexa LIOK

https://m.edsoo.ru/ff0c3f76
Tema B )KUJIKOCTH WU Ta3e
[TocTynarenbHOe U BpamaTesibHOE

14 JBUKEHHE a0COMOTHO TBEPAOTO Tea. bu6mmoreka [IOK
MowmenT cuibl. [lneuo cumel. YcinoBus https://m.edsoo.ru/ff0c41a6
pPaBHOBECHSI TBEPJIOTO TEA
NMiynec MaTepuanbHOU TOYKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOYEK. bubmuorexa [IOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE JBUXKEHNE
PaboTa 1 MOIIHOCTH CHITBI.

16 Kunernueckas s3neprus MaTepuaibHON bubnnoreka [IOK
Touku. Teopema 00 U3MEHEHUHN https://m.edso0.ru/ff0c4502
KHMHETHYECKOW SHEPrUu

17 [ToTeHumanbHast SHEPTUSL. bubnnorexa [IOK



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

[ToTreHumanbHast SHEPTUS YIIPYTO
nehOpMUPOBAHHOU TPYKUHBL.
[NoTennmansHas 3HEPrHsl Tena BOIU3N
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ffOc461a

18

[ToTeHuManbHBIE M HETIOTCHIIMABLHBIC
cuibl. CBs3b pabOTHI
HENOTEHUMAIbHBIX CUJ C U3MEHEHUEM
MEXaHUUYECKOU SHEPTUU CUCTEMBI TEJL.
3aKOH COXpaHEHMsI MEXaHUYECKOU
SHEPTUu

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

19

JlabopaTtopHnas pabota
«MccnenoBanue cBsA3M pabOThI CUIIBI C
W3MEHEHHEM MEXaHHMYECKOM SHCPrun
TEJIa Ha MIPUMEpPE PACTSIKCHUS
PE3UHOBOTO KI'yTa»

20

KonTponbhas pabora o teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHHMSI B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIO)KEHHSI MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
newkenue. uddysus

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKEHUS U
B3aHMMOJICHCTBHS YaCTHUI] BEIESCTBA.
Mopenu cTpoeHus ra3oB, )KUAKOCTEH
Y TBEPIBIX TEN

23

Macca monexyin. KonngyectBo
BeniecTBa. [locrossHHas ABoraapo

24

TemnoBoe paBHoBecue. TemnepaTypa
u e€ u3mepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenscus

Wneanpueiii raz 8 MKT. OcHOBHOE

bu6nunorexa [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMrepaTypa Kak Mmepa

26 CpeHeN KHHETUYECKON SHEPruun bubnmoreka [JOK
JIBUJKEHHSI MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3axoH JlanpToHa. ['a30BEIC 3aKOHEI
JlaGopaTopHnas pabota

)8 «HMccnenoBanne 3aBUCUMOCTH MEXKITY
napamMeTpamu COCTOSTHUS
Pa3peKEHHOT0 Ta3a»

29 N3onporieccrl B uaeaaibHOM ra3e u ux bu6mmoreka [IOK
rpaduyecKoe IpeICTaBICHHE https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJMHAMUYECKOU CUCTEMBI U
crocoObl e€ m3meHeHus. Konmuectso bubmuotexa [IOK

30
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edsoo0.ru/ff0c5952
SHEPrusi OJHOATOMHOI'O MJI€aJIbHOTO
rasa

31 Buasl Tenonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5c36
VYenpHas TEMIIOEMKOCTD BEIIECTBA.
bu6mmoreka [IOK
32 KonuvecTBo TermmoTs! mpu
. https://m.edso0.ru/ff0c5c36
Terutonepenade. AauadaTHbIA MPoIecc

33 IlepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bubnnoreka [IOK
NPUMEHEHUE K U30IPOIIECCam https://m.edsoo.ru/ff0c5efc

34 HeobGpatumocTs miporieccoB B bubmuorexa [IOK



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

npupoje. Bropoii 3akoH
TEPMOJIUHAMUKU

https://m.edsoo.ru/ff0c6230

[Tpunmun gevicreus u KII TermoBoi

bu6nuoreka [IOK

35 MaIlUHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapuo u ero KITJI

37 DKOJIOTHYECKHE TTPOOIIEMBI
TETUTOHEPTETHKU

38 O6o6maromuii ypok «MomnekynsipHast bubnmorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKHI https://m.edso0.ru/ff0c6938
KonTponbhas pabora o teme

39 «MonexynsipHas ¢puznka. OCHOBBI buommorexa LOK

YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapooOpa3oBaHue 1 KOHICHCAIIHS. bubnmoreka [JOK
Hcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI 1 OTHOCUTEIbHAS

41 BJIQXKHOCTh Bo3Ayxa. HachlleHHbIi bubmmorexa LOK

AY%a. B https://m.edsoo.ru/ff0c64d8
nap
Trepnoe teno. Kpucrannuueckue u

42 aMopdHbIe Tena. AHU3OTPOIHUS bubnmnoreka [JOK
CBOMCTB KpucTaJIoB. JKujakue https://m.edsoo.ru/ff0c65f0
KpucTayyibl. COBpeMEHHbIE MaTepPUAIIbI
[TnaBneHue M KpUCTaIIU3ALIHSL.

43 VY aenbHas TEIOTAa MJIaBICHUS bubamorexa [IOK

A ' https://m.edsoo.ru/ff0c6708
CyOnmumarust
bubmuorexa [IOK

44
YpaBHeHHE TEIIOBOTO OanaHca htts://m.edsoo.ru/Ff0c6820

45 DJleKTpU3anus Tei. DNEKTPUIECKUN bubnmoreka [JOK

3apsa. J{Ba BUIa SJIEKTPUYECKHUX

https://m.edsoo.ru/ffOc6bcc
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3apsA10B

[IpoBOHMKH, TUDIIEKTPUKHU U

46 [IOJIYIIPOBOTHUKH. 3aKOH COXPaHEHUS bubmorexa [OK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUUECKOTO 3apsaa
BzaumopeucTBue 3apsioB. 3aKoH
47 Kynona. To4yeuHBIN 2I€KTPUIECKUH bubmmorexa [OK
Y ) P https://m.edsoo.ru/ffOc6ced
3apsi
Harnpsyk€HHOCTB 3JIEKTpUYECKOro
48 nosis. [IpuHiun cynepno3unuu bubnnoreka [IOK
3JIEKTPUYECKHX ToJer. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui 3neKTpOoCTaTHIECKOro
49 nons. ITorenmman. Pa3HocTs bubmorexa [OK
' HHaL. https://m.edsoo.ru/ff0c6f00
[IOTEHI[MAJIOB
[IpOBOIHUKHN U OUDIIEKTPUKU B
50 3J1peKT 0CTATUYECKOM Holee bubmmorexa [OK
p ' https://m.edsoo.ru/ff0c7018
JmsnexkTpudeckasi MpOHUIIAEMOCTh
bu6nmoreka [IOK
51 DaekTpoeMkocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpa. DHEPI U 3apKEHHOTO bubmmorexa [OK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAEeHcaTopa"
[IpuHIIMI AEHCTBUS U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOMTMPOBAILHOTO

amnmapara, CTpyHHOTO IpUHTepa.
DnekTpocTaTudeckas 3aIimTa.
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3azemMIiIeHHe AJIEKTPOPUOOPOB

55

DONEeKTpUYECKU TOK, YCIOBUS €ro
cyuiectBoBaHus. [IoCTOSHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusnenue. 3akon OMa 11
y4acTKa Ienu

56

[NocnenoBarenbHOE, MapauIeIHHOE,
CMEIIaHHOE COeMHEHUE
npoBoJHHKOB. JIJaGopaTropHas paboTa
«M3ydyeHne cMenaHHOro COeJUHEHUS
PE3UCTOPOBY

0.5

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLITHOCTB NEKTPUUECKOTO
ToKa. 3akoH J[xoyna-Jlenna

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJis MOJIHOM (3aMKHYTOM)
aneKkTpudeckon uenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrouHuka TokKa u
€ro BHYTPEHHETO COMPOTUBIICHUSI

0.5

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

59

DJIEKTPOHHAs TPOBOJIUMOCTh TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
teMriepatypbl. CBEpXIpPOBOAUMOCTh

60

DJIEKTPUYECKUHU TOK B BAKyyMe.
CBouCTBa JIEKTPOHHBIX MyYKOB

61

[TomynpoBOTHUKH, UX COOCTBCHHAS U

IIpUMECHasl MPOBOAUMOCTb. CBOMCTBA

p—n-niepexona. [TonynpoBoIHUKOBBIE
IPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
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DNEeKTpUUECKUH TOK B pacTBOpPax U

62 pacriaBax 3JIeKTPOJIUTOB. 1 bubnmnoreka [JOK
DIIEKTPOIUTHYECKAS JUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DneKkTpoaus
DNEeKTPUYECKUH TOK B raszax.

63 CaMOCTOSITENLHBIN U 1 bu6nuorexa LIOK
HECaMOCTOSTENbHBINA pa3psal. MomHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE 1 bubnmoreka [JOK
npuMeHeHnue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o0mmaromuii ypok 1 bubnmorexa [JOK
«OIIEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KoHTponbHas paboTa mo teme
«9nexrpocraruka. [locTossHHBIN

66 aneKkTpuueckuii Tok. Toku B 1 bubmuotexa [IOK
pa3nIM4YHBIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ffOc8a8a
poBepoyHasi paboTa MpH MPOBEIECHUU
Ha OyMa)kKHOM HOCHUTEJEe

67 PezepBnblil ypok. KonTposibHas 1 bubnnorexa [IOK
pabota o Teme "DIeKTpoArHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O60061maomuii ypok 1 bubnmoreka [JOK
o temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KVIACC

KoanuectBo yacoB JJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue bp
n/n Bceero H3yuyeHHusi | oOpa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
[TocTosTHHBIE MAarHUTHI K UX
B3auMo/ieiicTBHe. MarHutHoe 1ojJie. 1 bubmuorexa [JOK
Bextop MaruuTHOM MHAYKUMH. JIMHIM https://m.edsoo.ru/ff0c9778
MAarHuTHON UHAYKIIUH
MarauTHoO€ 1oJie MPOBOIHHUKA C
TokoM. OmbIT Dpcrena. but6mmoreka [IOK
N 1
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JIaGopatopHas pabota «/3y4yeHue 1 1 bu6muorexa LIOK
MArHUTHOTO OISl KATYIIKH C TOKOM» https://m.edsoo.ru/ffOc98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia AMmriepa.
JIaGopartopHas paboTa 1 1 bubmmorexa [LIOK
«HccnenoBanne neiicTBUS https://m.edsoo.ru/ff0c9ac0
TTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)
JleficTBME MarHuTHOTO MOJISI Ha
JBIKYILYIOCS 3apSIKEHHYIO YaCTHILY. 1 bu6mmoreka [JOK
Cuna Jlopenma. PaGoTa cutbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas uHAyKIus. [lotok
BEKTOpa MarHuTHOU uHAykuuu. I1C 1

WHIYKIMU. 3aKOH 3JIEKTPOMAarHuTHON



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuuu Papanes

JlaGopaTopHas pabota
«HccnenoBanue sSBICHUS
ANEKTPOMATHUTHOW WHIYKIIHH

Bbu6moreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIICHHE
camouHaykuu. DJIC caMOMHIYKITUH.
DHeprusi MarHUTHOTO TIOJIsI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110J1€

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

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTBHI, JIEKTPOBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI,
MHIYKIUOHHAs N1eYb

10

O6o06maromuit ypok «MarautHoe
noJsie. DJIeKTPOMarHUTHAsT HHIYKIIUS

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas padbora 1o teme
«MarHuTtHoe noiie.
DJIeKTpOMarHuTHasi MHAYKIUS»

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKHE
KoseOaHus. 'apmMoHnyeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHNX KOIeOaHuM.
[IpeBpaiienue sHepruu

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBannue 3aBUCUMOCTH
nepro/ia MaJlblx KojaeOaHuii rpy3a Ha
HUTH OT AJTUHBI HUTH U MACCHI TPy3a»

14

Konebarensubid kKoHTYp. CBOOOIHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820
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QJICKTPOMAranuTHLIC KoJIe0aHus B
nacajibHOM Ko0JIEOaTEIEHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMArHuTHBIMHA KOJIEOAHUSAMU

15

®opmyna TomcoHa. 3akoH
COXPAHEHHUS SHEPTUU B UI€ATTBHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxaromux
KonebaHusx. BoiHyX/1eHHbIE
MexaHu4eckue kosebanus. Pe3onanc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE
KoseOaHus

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

17

IlepemensbId ToK. CHHYCOUAIBHBIN
IIEpEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOI0 TOKa. AMIUTUTYJHOE U
JICUCTBYIOLIEE 3HAYEHHUE CUJIbI TOKA U
HaNpsHKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponsBoactao,
nepenayda v norpedieHue
JIEKTPUYECKON SHEPTUU

19

YCTpOHUCTBO U IPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOrO 3BOHKA,
re’eparopa epeMEeHHOro ToKa,
JMHUHN 3JIeKTponepeaay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKU TIPU
IPOU3BOJCTBE IEKTPOIHEPTUU.
Kynberypa ucnonszoBaHus
AIIEKTPOIHEPTHHU B ITOBCEAHEBHON
KHU3HH



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTtb

but6mmoreka [JOK

21
pacnpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeunblie U NPOAOJIbHBIE BOJHbI
29 3Byk. CkopocTb 3ByKa. [ poMKOCTh bu6morexa [LIOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DIIeKTPOMarHUTHBIE BOJIHBI, UX
23 cBOMCTBaA U ckopocTs. [lIkana bubmmorexa [IOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATHUTHBIX BOJH
[IpuHIMIIBI pagUOCBSI3U U
24 TeneBuneHus. Pazputue cpeacTs
cBsi3u. Paguonokanus
o5 Konrtponsnas padorta «Konebanus u bu6muoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonHENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpELE. bu6mmoreka [IOK
ToueuHslii UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHune cBeTa. 3aKOHBI
27 oTpaxxeHus ceera. [loctpoenue bubamorexa [IOK
p o p https://m.edsoo.ru/ffO0cd4e0
n300pakeHUH B TUIOCKOM 3€pKaJie
[Ipenomnenue csera. [lonnoe
08 BHYTpeHHee oTpaxeHue. [IpenensHpin bu6nmoreka [IOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUS
29 JIaGopatopHas pabota «/3mepeHue bubmmoreka [IOK
TOKAa3aTes MPEIOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300paxeHM B bu6nmmoreka [{JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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nuH3e. Dopmysa TOHKOM JIMH3BI.
VBenn4eHue JTNH3EI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue CBONCTB
M300paKeHUI B TUH3AX)
Hucnepcust cBera. ClioXHBIA COCTaB
39 6emnoro cseta. Lper. JlaboparopHas
pabora «Habmroienue nucnepcuu
CBETa»
33 Wnrepdepennus creta. Judpaxims bu6nmoreka [IOK
cBeta. JludpakuronHas penéTka https://m.edsoo.ru/ffOced22
34 IloniepedyHOCTh CBETOBBIX BOJIH. bu6muorexa [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOPHI U YCTPOMCTBA U
YCJIOBHS MX 0€30MacCHOT0 MPUMEHEHUS
['panuiipl MpUMEHUMOCTH
36 KJIacCU4eCKOW MeXaHUKH. [TocTynaTel bu6morexa [LIOK
CIIEAAIBHON TEOPHUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3ame/yIeHre BPEMEHU U COKpaIlleHHE bubmmorera [IOK
P P https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHEPrusi U UMITYJIbC PEISATUBUCTCKON
38 gacTUIBEL. CBSI3b MaCCHI ¢ DHEPTUEN U bubmmorexa [OK
' p https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUSI TIOKOS
Konrtponsnas padora «OnTuka.
. but6mmoreka [IOK
39 OCHOBBI CTICTIHATBHONU TEOPHH

OTHOCHUTCIBHOCTH))

https://m.edsoo.ru/ffOcf6f0
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®otonsl. Popmyna [lnanka. Dueprus

bu6mmoreka [IOK

40
Y UMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIET0BAHUE Eu6 [TOK
HOJINOTEKA
4l porospexta. Ombrrnr A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hoTordpdekra. YpaBHenue
42 BH”HmTeI(f“Ha nqy)[q)(i)oma(b(;ema bubmorexa LIOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» hotosddexra
Jasnenue ceeta. OnbiThl [1. H.
43 JlebeneBa. XuMuuecKkoe JEUCTBUE bubmorexa LHOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCTpoucTBa U
MPaKTUYECKOe MPUMEHEHHE:!
44
¢doTornement, GOoTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agaq mo reme «1EMEHTHI bubmuotexa [JOK
KBAaHTOBOM ONTHKHN) https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OnbITE
46 Pezepdopna mo paccestHuIO 0-4acTh bubmmorexa LIOK
poopAa o p t https://m.eds00.ru/ff0d091a
[Inanerapnast MoJesIb aTOMa
Bbub6mmoreka [IOK
47 I1 b
OCTyaTHl bopa https://m.edsoo.ru/ffOdOafa
WUznyuenne n nornomnienne GpoTOHOB
48 I I/I};l exojie aTOMEIIH co Hc?;o OBHS bubmmorexa [JOK
P pexo . A P https://m.edsoo.ru/ffOdOafa
SHEPTUU Ha PYTroi. Bumbl criekTpoB
BomnHoBrIe cBOMCTBa yacTull. BoiaHEBI
. bubmuorexa [JOK
49 ne bpowis. KopryckynspHo-

BOJIHOBOU Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3TTYUCHUC

50

OTkphITHE paTUOaKTUBHOCTU. OTBITHI

Pesepdopaa mo onpexnenenuio cocrasa

PaaAOaKTUBHOT'O U3JTYUCHUA

Bbu6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CeowuictBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiousHue
PaIMOAaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbha-pacma.
DNEKTPOHHBIM U TO3UTPOHHBIN OeTa-
pacnan. I'amma-u3nydeHue

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B sIJIpe.
SnepHble peakuuu. SnepHsid
peaktop. [Ipo6iiembl, IEPCIEKTUBHI,
3KOJIOTUYECKUE ACIEKThI IAEPHON
SHEPreTUKHU

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTullbl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
pETUCTPALIK JIEMEHTAPHBIX YACTHII.
Kpyrusbiit cron «@yHaameHTaabHble
B3auMOJeuCTBUA. EMMHCTBO
(hbU3UYIECKOU KapTUHBI MUPa»

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

55

DTanbl pa3BUTUS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHUE ACTPOHOMMHU. Bua
3BE€31HOTO Heba. Co3Be3aus, ipKue
3BE3/Ibl, INIAHETHI, UX BUAUMOC
nemkenne. ConHeyHas cucTeMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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56

Counurte. ComHeuHas akTUBHOCTD.
Hctounuk sHeprun CosiHIIa U 3BE31T

57

3BE3/bI, ©X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI ITIABHOU
MOCJIeI0BATENIbHOCTU. BHyTpeHHee
cTtpoeHue 38€31. CoBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKACHUN U
sBositoniy CoJHIA U 3BE3]

58

Mineunsin I[1yTe — Hama ['anakTuka.
Ilono>xenne u npuwxenue CosHua B
lNanaktuke. ['anaktuku. Yepunie
JBIPBI B SIIpaX TaJaKTUK

59

Bceenennas. PasOeranue rajakTHK.
Teopus bosbiioro B3peiBa.
PenukroBoe uznydeHue.
MeTtaranakTruka

60

Hepemennsie mpo0ieMbl aCTPOHOMUHT

61

KonrtponbHas pabota «1eMeHTHI
aCTPOHOMMH U aCTPOPUIUKI

62

Oo6o06maromuit ypox. Ponb ¢puzuku u
aCTPOHOMHUHU B S3KOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COLIMAJIbHON U
ATUYECKOH chepax NesaTeTbHOCTH
JeloBeKa

63

O606maromuii ypok. Poib u Mecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPa

64

O6o06matromuii ypok. Poib




¢busnveckoit Teopuu B HOpMUPOBaAHHH
NpeACcTaBiIeHUH 0 Pu3nuecKon
KapTUHE MHpa

O6o06maromuit ypok. Mecto
65 (bu3nuecKoi KapTUHBI MUpa B 00IIEM
PsILy COBPEMEHHBIX €CTECTBEHHO-

HAay4HBIX MPEJCTABICHUNA O IIPUPOJIE

66 PesepBHbIil ypok. MaruutHoe noie.

aﬂeKTPOMaFHI/ITHaH WHAYKIUSA

Pe3epBubiii ypok. Ontrka. OCHOBBI
67 CTCIHATBHON TEOPUH
OTHOCHUTEJIbHOCTH

Pezepnslil ypok. KBanroBas ¢usuka.
68 DneMEHTBI aCTPOHOMUU U

acTpopu3uku

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
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