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HHOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM M TpeOOBaHUI K pe3yJbTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTelNbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Takxke c¢ yuéroMm denepaibHON pabodeil MporpaMMbl BOCIHTAHHS U
KOHLENLIUKA TpenojaBanus yyeOHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peaANU3yIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4daronuxcs 11 kimaccoB mpu 00yueHUU ux
¢uszuke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JECSTEIBHOCTHOIO IMOAXO/A.
[Tporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM OI'OC COO K maaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHUsI, a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh peaM3ali MEXKIPEIMETHBIX CBsI3el (GU3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LEeIU U3y4eHHus! (PU3UKU Ha YPOBHE CPEAHEro OoOIIEero o0pa3oBaHus, JIaHUPYEMbIE
pe3yibTaTbl  OCBOEHUSI Kypca (DM3UKHU: JIMYHOCTHBIE, METalpEAMETHbBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3uKe BKIIOYAET:

® [UJIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHSI Kypca (pu3nuku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueoHoro npeameta «Dusnka» mo rogaM 00yUdeHUs..

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTH B cpepe SHEPreTUKH, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIyYeHUs] HOBBIX MAaTEPHAJIOB C 3aJaHHBIMH CBOMCTBaMH U Apyrux. M3ydenue
(bU3UKK BHOCUT OCHOBHOM BKJIaJ] B JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHOU KapTUHBI
Mupa oOydaronuxcs, B (HOpMUPOBAHHE YMEHHH TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJHEHUN UMHU YYEOHBIX UCCIICOBAHUM.

B ocHOBY kypca pusuku 111 ypoBHS CpeHETO 00111ero 00pa3oBaHusI TIOJI0KEH
pAI Uael, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIBI €T0 TTOCTPOSHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEHW MaTepwan Kypca (Qu3Mku
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBisieTcs



dbopMupOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSX MaTe€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc GU3uku npesamnonaraet 3HakoMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN H3yUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TMOCPEICTBOM BBEIEHUS DIIEMEHTOB
collepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEro
oOpa3oBaHUsl SABJIAIOTCS (u3nueckue Teopuu ((hopMHpoBaHHE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TeOpuH, posid PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHULIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJIICHUH U MPOILIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0/I B Kypce (DPM3MKU pealn3yeTcsl MPEexIe
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITEIbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PU3UKHU — ITO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke oObEIUHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
BrieneHue B yka3zaHHOM TiepedHe JIabOpaTOpHBIX pPadOT, MPOBOAUMBIX ISt
KOHTPOJISL U OLIEHKH, OCYLIECTBIIIETCS yYaCTHUKAaMU 00pa3oBaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS U OCHAIIeHus kabunera (usuku. [lpu
3TOM OO0ECTeunBaeTCsl OBJAJCHHWE OOYyYarONMMHCS YMEHUSMU TPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yIeseTCs PEIICHNIO PACUETHBIX U KAYECTBEHHBIX 3a]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIIONMIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3naesnoB. il KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
OOBSICHEHHE NPOTEKaHUsl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOLIEH
XKU3HH, TpeOyrolue BbIOOpa (U3MYECKON MOAENU Mg CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusmMu GI'OC COO k MaTepuanbHO-TEXHUYECKOMY
o0ecniedyeHn0 y4eOHOTo mporecca 0a30BbIil YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero oomero oOpa3oBaHUsl JTOJDKEH H3YydaTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX WHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB



€CTECTBEHHO-HAYYHOro 1ukia. B kabuHeTe (GU3HKU JOHKHO OBITH HEOOXOAMMOE
nabopaTopHoe OOOpyJOBaHUE JJIS BBIMOJIHEHUS YKa3aHHBIX B IMPOrpaMMeE 110
bu3MKe yUSeHUYECKUX MPAKTUYECKUX PadOT U IEMOHCTPAIMOHHOE 000PY/I0BaHHUE.

JlemoHcTpanimoHHOEe  000OpyAoBaHHe (OpPMHUPYETCSI B COOTBETCTBHH C
OPUHLIAIIOM MHUHUMAJIbHON JOCTAaTOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpalui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW H  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHUH.

JlaGopaTopHoe 00OpymOBaHHWE IS YYCHUYECKHX NPAKTHYECKUX padboT
dbopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OOecledrBacTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommuxca. TeMaTH4ecKue KOMILJIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JOJKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCTIOJb30BaHUU aHAJOTOBBIX W IHM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMH HEJIAMH U3y4YeHUs] PUUKHU B 0011eM 00pa30BaHUU SBJISIFOTCS:

e (opmupoBaHHEe HHTEpEca M CTPEMJICHHS OOYy4YaloIMXCAi K HAy4YHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

® Dpa3BUTHE MPEICTABICHUI O HAYYHOM METOJIe MO3HAHUSI U (GOPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

¢ (GopMHPOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK pPe3yIbTaTa U3y4eHHsI OCHOB
CTpOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

e (dopmupoBaHHEe YMEHUW OOBSCHATH SBJIEHUA C HCIOJIH30BAHHEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHHE MPEACTABICHUN O poJid (DUUKU [JIST PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHHne ATUX 1elield 00ecreunBaeTCsl PElICHUEM CIEAYIONNX 33434 B

npoIiecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

e TpUOOPETEHUE CUCTEMBI 3HAHHH 00 OOIINX PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXAHWKY, MOJEKYISIPHYI0 (UBHKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PM3HUKY U SJIEMEHTHI aCTPOPU3HUKHY;

e (GopMHpPOBaHHE YMEHUW TNPUMEHSATH TEOPETUYECKUE 3HAHUA IS
OOBbsICHeHUS (PHU3WYCCKUX SABJICHUH B TPUPOAEC W IS TPUHATHSA
MPAKTUYECKUX PEIIEHUN B TOBCEAHEBHOW )KU3HU;

® OCBOCHHME CIOCOOOB pEUIEHUS PA3IMYHBIX 3aJad C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOUINX CAMOCTOSTEIbHOE
co3anue (GU3NYECKON MOJEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e moOHWUMaHWE (U3NYECKHMX OCHOB W TPHHIIUIIOB JEHCTBUS TEXHUYECCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHUSHUS HA OKPYKAIOIIYIO

cpeay,



® OBJAJCHHE METOJAAMH CAMOCTOSITEIHHOTO IJIAHUPOBAHUS M TMPOBEIACHUS
Gu3MYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpIpeTanuu uHpopmammu,
OTIpEIeTICHUS TOCTOBEPHOCTH MOyUYEHHOTO PE3yJIbTaTa;
® CO3/IaHHE YCIIOBUH JJIs1 pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIHCKOM,
TBOPUYECKOH J1eATEITHHOCTH.
Ha wusyuenuwe ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpEIHEro OOIIEro
oOpazoBanus otBoauTcs 136 yacoB: B 11 kiracce — 68 gacoB (2 4aca B HEZIEIO).
[Ipennaraemerii B mporpamMme 1o (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JeJIaeT BBIOOP
mpoBeNeHusT J1a00paTOPHBIX pPabOT M OMBITOB C YYETOM WHIWBHIYATHHBIX
0COOEHHOCTEH 00YUaIOIINUXCSI.



COJIEP) KAHUE OBYUEHMUSI
10 KJIACC
Pa3znen 4. djaekTpoanHaMuKa

Tema 3. Maznummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA

ITocTossHHBIE MAarHUThLI. B3anMoaencTBrE MOCTOSIHHBIX MArHUTOB. MaruuTHoe
noje. Bektop MmarauTHOM MHAYKIUU. [I[puHIMN Cyneprno3uiiii MarHUTHBIX MOJICH.
JIluauum MarauTHOM wuHAyKuuU. KapThHa JUHUKA MArHUTHOM HWHAYKUIHAHW TOJIS
MMOCTOSIHHBIX MarHUTOB.

MarautHOe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWAH
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJBLEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanumoaeictBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJib U HAaIIPaBIICHUE.

Cuna Jlopenua, e€ MOysib M HanIpaBJIeHUE. [[BUKEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJIHOM MarHuTHOM MoJjie. Pabora cuisl Jlopenia.

SIBneHne HIEKTPOMArHUTHOM WHAYKUHMH. [IOTOK BeKTOpa MAarHUTHOM
MHAYKIAHW. OJIEKTPOABIOKYIAs Cujia HWHAYKIUM. 3aKOH AJIECKTPOMAarHWTHOU
nHaykuuu apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYILNAS CHJIA WHAYKUAW B
MIPOBOJAHUKE, IBKYIIEMCS IMOCTYNATEILHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. fIBIE€HHME CAMOMHIYKIUHU. OJICKTPOABWIKYILAS  CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA M IPAKTHYECKOE MPUMEHEHHWE: TOCTOSTHHBIE
MArHUThI, BJEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIWOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKOHEHHE ANEKTPOHHOTO MTyYKa MATHUTHBIM MOJIEM.

JIvHUY MHIYKIMKA MarHUTHOTO TIOJISI.

B3amopenicTBue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHYKIMH.

ITpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABUKYIIECH CUJIbI MHIAYKIIMM OT CKOPOCTH W3MEHEHUS

MarHuTHOTO ITOTOKA.
SIBeHrEe CaMOMHTYKIIMH.
Yuenuuecxuii sxcnepumenm, rabopamoptvle pabomol



N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanne neMCTBUSI IOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Paznen 5. KoJsiebanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHMYECKHE  KoJeOaHUS.
["apMmonnyeckue konedanus. [lepumon, wacrora, amrumryga u ($aza KoseOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKHii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwmii. [IpeBpareHne sHepTU MPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJICAIbHOM KOJIeOATEIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBnenue o 3aryxaromux KoueOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUsI.

[lepemennpiii TOK. CHUHYCOMJAIbHBIM NEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [Ipon3BoacTBO, nepegadya U MOTPEOIEHUE SIEKTPUUECKON
DHEPrur. DKOJIOTMYECKHE PUCKH NPU IMPOU3BOACTBE 3JIEKTpo3Hepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TNPHUMEHEHUE: DIICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOaTeNnbHOM CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTUYECKHI MasTHHK).

HaOlmronenue 3atyxaromux KojieOaHu.

HccnenoBanrie CBONCTB BBIHYKJICHHBIX KOJICOAHUH.

Hab6mronenne pe3oHanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuinorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHanc mpu MOCNENOBAaTEIbHOM COEIMHEHHUU PE3UCTOPa, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUU AIEKTPONEPEaAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padonivl

HccnenoBanre 3aBUCUMOCTH MEpUOa MajbiX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTH U MaccChl Ipy3a.

HccnenoBanre MEpEMEHHOT0 TOKA B LEMN U3 OCIIE0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 60JIHbL



MexaHnudeckue BOJIHBI, yclioBUA pacnpoctpanenus. Ilepuon. Ckopoctb
pacmnpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nuppaxius MeXaHU4eCKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHoil BoHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEJIOMIICHUE, Mospu3anus, 1udpakims,
unTepdepenius. CKOpoCcTh 3IEKTPOMATrHUTHBIX BOJIH.

[IIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI pagUOCBS3U U TeNeBUACHUS. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHUYecKue YCTPONCTBA M MNPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuéMHHUK, TeJIEBU30p, aHTeHHA, Tesedon, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHNE MOTIEPEYHBIX U TIPOI0JIbHBIX BOJIH.

Koneobiromeecs Ten0 Kak HCTOYHHK 3BYKa.

HabGnronenue oTpaxeHus: ¥ NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

Habnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJeOaHUIA.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, TTPEITIOMIICHHE,
noJisipu3arys, Tupaxius, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmMoinHENHHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. ToUeUHBI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoenne m3oOpaxeHuil B
IJIOCKOM 3€pKae.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIIOTHBIN MTOKA3aTENb
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yroj II0JIHOIO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceera. CnoxxHbIi coctaB Oenoro ceeta. [Ier.

Cobupatomiye 1 paccenBarolue JMH3bL. ToHKas auH3a. DOKyCHOE pacCTOsHUE
U oNTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0paxkeHuil B cOOUparOIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONITHUKH.

BonnoBass ontmka. Wurtepdepenmus cBera. KorepeHTHbIE HCTOYHHUKH.
YcnoBusi HaOMOICHUS MaKCUMyMOB W MHHHUMYMOB B HWHTEphEpPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX UCTOUYHUKOB.



Hudpakaus ceta. [Judpakuumonnas pemérka. YciaoBue HaOMIOACHUA
IJIaBHBIX ~MAaKCMMyMOB TIpU  MAaJE€HUUM MOHOXPOMATHUYECKOrO0 CBE€Ta Ha
TU(GPAKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEHIETKA, TIOJIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHHE M IIPEIOMIICHUE CBETA.
OnTuyeckue nprudOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKpocKona, TeJIeCKOna.

Habmronenune natepdepeHinm cBera.

Hab6mronenue nudpaxiuu ceera.

HabGmonenue nucnepcuu cBera.

[TonydeHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomyyenue ciekTpa ¢ MOMOIIbI0 AU(PPAKIUOHHON PEIETKH.

HabGnronenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3MepeHune nokasaress npesioMJIeHUs CTeKIIa.

HccnenoBanue CBONCTB N300pakeHUH B JTMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cielHAILHON TEOPUH OTHOCUTETbHOCTH

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTh MOAYJII CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIJIECHUE BPEMEHU M COKpAIICHHE
JUTHHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruer U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPrus
MTOKOAI.

Paznen 7. KBanToBasi pusuka

Tema 2. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3HEprUM (HOTOHA C €70 YACTOTON. JHEPTHUS
U UMITyJIbC (POTOHA.

OTtkpeiThe 1 ucciaeaopanue Gporodddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dboroaddexra. YpaBuenue DiHmTeHA 17151 PoToddPdexra. «KpacHas rpaHuiiay
doTorpdexra.

JlaBrienne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE NeICTBUE CBETA.



TexHuyeckue yCTpOWCTBA W MPAKTHUECKOE MpPHUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, COoJIHEUHAast OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®o1o3(h(HEeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.

CeTonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -YacTHIL.
[lmanerapnas mogmens aroma. lloctynater bopa. U3nydyenue u morjonieHue
(GbOTOHOB MpU MEepexojie aToMa C OJHOTO YPOBHSI SHEPrHMM Ha Jpyroil. Bumisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToOMa BOAOPO/IA.

BousHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoiiis. KopycKynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIM
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

Habnrogenue mMHeyaToro cCnekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paaroakTuBHOCTH. OnbITH Pe3epdopa o onpeneneHnto coctaBa paJuoakTUBHOTO
m3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-uziayudeHus.  BrausHue
PaIMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsana sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlyyeHre. 3aKOH pPaJuOaKTUBHOTO pacraja.

DHeprus CBS3M HYKJIOHOB B simpe. SnepHbie cuibl. JleexT maccer sapa.

S nepuble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [Ipobnembl W TEPCHEKTUBBI
AJIEPHOM DHEPTETUKU. DKOJOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.

MeTonpl HaOMIOICHUS ¥ PETUCTPAINN SJIEMEHTAPHBIX YaCTHII.

®dynaameHTanbHbIe B3auMoAeicTBHs. EQMHCTBO (pn3nueckoil KapTUHBI MHpa.



TexHuyeckue yCTpoMCTBAa M NPAKTHYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siaepHblil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CuéTUrK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. DjieMeHTBI aCTPOHOMMH M aCTPOPUZUKHI

Ortarbl pa3BUTHS acCTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bézmnoro HebGa. Co3Be3musi, sSpKue 3BE3BI, IUIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Comnne. ConHeuHast akTUBHOCThb. McTounuk sHeprun ConHUA M 3BE3I.
3BE3BI, UX OCHOBHBIC XAaPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIEIOBATENBHOCTH. BHYTpEeHHEE CTpoeHHuE
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE31. DTanbl )KU3HHU 3BE3I.

Mineunsiii [Iyte — nHama I'amaktuka. [lonoxkenune u aBwxkeHue CoyHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0oeranue rajgakTuk.
Teopus bonpmoro B3psiBa. PenmukTOBOE M3TydEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yyenuueckue nabnrooenus

HabGnronenus: HeBOOpYKEHHBIM TIJ1a30M C UCIHOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN JJI1 ONPENENICHUs MOJOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1Msd CEeBEPHOro MOIYIIApHUs U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mianet, Mieunoro IlyTu.

O6o0maromiee MOBTOPEHUE

Ponr ¢usuku u acTpOHOMUHM B OSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COITMAILHOM M ATUYECKOU cepax AesTeIbHOCTH YEIOBEKA, POJIb U MECTO (PU3UKU U
ACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MUPA, pOJb (PU3UIECKON TEOpUU B
dbopMHUpOBaHUY MPECTABICHUHN 0 (HPU3UIECKON KapTHHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHbie CBI3H

Uzyuenne xypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyriecTBisiercs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOTMU, XUMHUH, reorpaduu U TEXHOJIOTHUU.



Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, Hay4HbIM (DaKkT, rumores3a, (unyeckas BEIMYMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEh, H3MEPCHHE.

Mamemamuxka: peNIEHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
byHKIMA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKIMU HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TMOJ00MUS TPEyTrOJbHUKOB,
OTIpeJIeIICHNE TUIONIAIN TFIOCKUX PUTYp B 00bhEMa TelL.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpUpPOJZE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, NEHUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpOCHUE aTOMOB Y MOJICKYJI, KPUCTAILUIMYECKAsA CTPYKTypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUsl KPUCTALTNYECKON PEIIETKHU, CIEKTPAIIbHBINA aHAIU3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MIPEJCKA3aHUE 3eMJIICTPSICCHHMIA.

Texnonocua: JNVMHWUW DJEKTpOIIEpeaay, TE€HEpPATop IEPEMEHHOIO TOKa,
AJICKTPOJIBUTATENb, WHAYKIMOHHAS II€4b, pajap, PaaUuONPUEMHHUK, TEICBHU30D,
anTeHHa, TenedoH, CBY-neub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEYHas Oarapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHET'O OBIIET'O OBPA3OBAHU S
OcBoenue yueOHOro mnpenmera «®Pu3nMKa» HA YPOBHE CpPEIHEro OOILero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.
JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHs yueOHOTO TpenMeTa «Dusmka» TOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarolmuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW MO3UIMENH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3WTHBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPean3alliid OCHOBHBIX HaIpaBJICHUM
BOCITUTATEILHOM JIEATEILHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITCIIBHOCTh B HWHTEpPECaxX TPaKTaHCKOTO
oOIIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpPTaHU3aIiH;

yMEHHUE B3aUMOJICHCTBOBATH C COITMATbHBIMH HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJIOHTEPCKOM JIEATETLHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAXKTIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHWCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOHYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAs ACTETUKY HAyYHOT'O TBOPYCCTBA,
puUCyIero pu3ndeckoit HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepam npodhecCHuoHANbHOW NEATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;



TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
($u3MKK Ha IPOTSHKEHUU BCEH KU3HH;

6) 9K0JI0THYECKOT0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa dKOJOTUYECKUX MPOoOIeM;

IUTAHUPOBAHKE U OCYIIECTBIICHUE JCHCTBUN B OKpY>KAIOIIEH Cpe/ie Ha OCHOBE
3HAHUS LIeJIed yCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA;

paciiipeHne OIbITa JAEATEIbHOCTH SKOJIOTHYECKONW HampaBlIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GPU3NUECKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAy4YHOH JESTENbHOCTH, TOTOBHOCTH B TpOIEcCe
U3y4eHUs (PU3UKH OCYIIECTBISTh MPOEKTHYIO U UCCIIEOBATENBCKYIO IEITEIbHOCTD
WHIMBUYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTeIbHBbIE YHMBePCAJIbHbIE YUeOHbIe JelCTBUS
ba3oBble 1oruyecKkue 1eMcTBUA:

CaMOCTOSITENNFHO  (OPMYJNHUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENETATh IEeNU JEATEIbHOCTH, 3a/aBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTUKECHHS,;

BBISIBIIAITh ~ 3aKOHOMEPHOCTH W TMPOTHBOPEUUST B  PacCMaTPHUBAEMBIX
(U3HYECKUX SIBICHUSAX;

pa3pabaTeiBaTh TUIaH PEIICHHUS MPOOJIEMBbI ¢ YYETOM aHaIn3a UMEIOIIUXCS
MaTepHAILHBIX U HEMAaTEePHATILHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATH U BHITIOIHITH PaOOTY B YCIOBHIX PEaTbHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHNUH KU3HEHHBIX MTPOOIIEM.

ba3oBble uccienoBaregbcKue 1eHCTBUA:

BJIQ/ICTh HAYYHOW TEPMHHOJOTHEH, KITIOYEBHIMH TMOHATHUSIMH W METOJaMU
bu3nuecKoil HayKH;

BJIa/IeTh HABBIKAMH Y4eOHO-MCCIIEA0BATEIBCKONW U MPOSKTHON ACSITENIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO0B O3HAHUS;

BIaJeTh BUAAMU JESATEIBHOCTH TIO TIIOJyYEHUI0 HOBOTO 3HAHUS, €ro
UHTEPIIPETAllUY, MPeoO0pa3oBaHUI0 M NPHUMEHEHHIO B PAa3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX MPOEKTOB B 00J1acTH (DU3UKH;



BBISBJISITh [PUYMHHO-CJIEACTBEHHbIE CBSI3M W aKTyaJlu3UpoOBaTh 3ajiavy,
BBIJIBUTaTh TUNIOTE3Y €€ PELICHUS, HAXOAUTh apryMEHTHI J15 I0Ka3aTeIbCTBA CBOUX
YTBEPKIAEHUM, 3a1aBaTh MAPAMETPBI U KPUTEPHUH PEILICHHUS;

aHaJIM3UpPOBAaTh TMOJYYECHHBIE B XOJE pEUICHUS 3aJlaud  pe3yJibTaThl,
KPUTHUYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOM
NEATEeTLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JIaCTh
KU3HENEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, TIPE/JIaraTh OpPUTMHAIBHBIC MMOJXO0/IbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 3aJ1a4uH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJI€Th HABBIKAMHU MOJy4YeHUs WHPOpManuu (HU3HUECKOTO COICp>KaHUS U3
MCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEBHO OCYIIECTBIISTh IIOMCK, aHaJu3,
CUCTEMATHU3AlMI0O M HUHTEPINPETANNI0 MHOOPMALMKU Pa3IUYHbIX BUAOB U (Hopm
MPECTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HMH(POPMAIIUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUNA B PEIICHUU KOTHUTUBHBIX, KOMMYHMKATUBHBIX U OpPraHU3aI[MOHHBIX
3a/1a4 ¢ cOOJII0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepeeHus, MPaBOBbIX U JTHUYECKUX HOPM, HOPM HHGOPMaLMOHHON
0e30IacHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOTO COJACPXKAHUS B PA3IUYHBIX (opMarax c
y4ETOM Ha3HaYeHUs HH(POPMAILIMK U 1IEJIEBON ayIUTOPUH, BHIOUpasi ONTUMATbHYIO
dbopMy NpencTaBiICHUs U BU3yaIu3aliu.

KoMMyHUKATHBHBbIEC YHUBEpPCaAJIbHbIE Y4eOHbIE 1eCTBUS:

OCYIIECTBJISTH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JCATEIHHOCTH;

pacmo3HaBaTh MPEINOCHUIKH  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(DJIUKTHI;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUSI C HMCIOJIb30BAaHUEM
A3bIKOBBIX CPE/ICTB;

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUILYTHHOU
paboThI;

BBIOMpPATh TEMAaTUKy UM METOJAbl COBMECTHBIX JAECUCTBUI C y4€TOM OOUIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUIEKTUBA;

NPUHUMATh 1M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,



pacmpenenartb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTb HOBBIE TPOEKTHI, OICHUBATh HACH C TO3UIMH HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETHYECKOE IMOBEJICHUE B Pa3TUUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/isiTUBHBbIE YHUBepCaJbHbIE y4eOHbIe IeiicTBHSA
Camoopranusanus:

CaMOCTOATENbHO OCYIIECTBIISATh MMO3HABATENIbHYIO JIESITEIbHOCTh B 00JacTH
GU3MKM U aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh IUIaH PEIICHUS PACUYETHBIX M KaueCTBEHHBIX
3a]1a4, [JIaH BBITOJIHEHUS MTPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y9e0HOTO MPEeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3pPYAMIMH B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIMIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BJIQ/JIeTh HABBIKAMH  TO3HABAaTENbHON  pedrekcun Kak  OCO3HAHHS
COBEpIIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBaHUI;

UCIOJIb30BaTh MPUEMBI PeIIEKCHU ISl OLIEHKH CUTYyalllH, BHIOOpa BEPHOTO
pelieHus;

yMETh OILIGHWBAaTh PHCKH U CBOCBPEMEHHO NPUHUMATH PEIICHUS MO0 HX
CHIDKEHHUIO;

OPUHUMATh MOTHUBBI U apryMEHThl JPYrMX IpU aHalu3e pe3yJbTaToB
NeSITEIbHOCTH;

NPUHUMATH CeOsl, MTOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NpUHUMATh MOTHUBBI W apryMEHThl APYrUX MpH aHalM3e pe3yibTaToB
NEesATEeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

B mporecce nocTukeHUs TMYHOCTHBIX PE3yIbTaTOB OCBOSHHS IPOTPAMMBI T10
dbuzuke IS YpOBHA cpelHero oOmiero oOpa3oBaHUA Yy  0O0Y4YarOIIMXCS



COBEPIICHCTBYETCS AMOLIMOHAJIbHBIN UHTEJUIEKT, MpEANoJIararonui
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMsl, BKIIIOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJMPOBAHUS, BKIIOYAKOLIETO CAMOKOHTPOJIb, YMEHHE NpPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBAThCS K
AMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIlWH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKCHUIO LEIU U
yCIleXy, ONTUMM3M, WHUIIMATUBHOCTb, YMEHHUE JIEHCTBOBATh MCXOJd W3 CBOMX
BO3MOKHOCTEM;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSIHUE
JIPYTUX, YYUTBIBAaTh €r0 TMPU OCYIIECTBICHUU OOIIEHHS, CIOCOOHOCTh K
COYYBCTBUIO U COINEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKITFOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIISATh UHTEPEC U pa3peiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K koHIiy o0yuenus B 11 kiacce npeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B NPAKTUYECKOU AEATEIBLHOCTU JIFOAEH, LIEJOCTHOCTh U €IUHCTBO
bu3MYecKoil KapTUHBI MUPA;

VYUTHIBATh TPAHUIBI TPUMEHEHHUS U3YyYCHHBIX (UBUYECKUX MOJCNICH:
TOYEYHBIN AJIEKTPUYECKUHN 3apsif, Ty4d CBETA, TOUYECUHBIA UCTOYHHUK CBETA, SIACpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOTO fJipa MPHU PEUICHUU (PU3UUECKHUX
3ajady;

pacno3HaBaTh (PU3NYECKUE SBJICHUS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAaHTOBOU (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEWCTBUSI TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUUS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHWs U
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHtepdepeHus, audpakius W MOOJApU3alMS CBETa, JUCIEPCUsS CBETa,
dbotoanekTpudeckuii 3pdext (poTodaddexT), cCBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYyCCTBEHHas

PaIuO0aKTUBHOCTD;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3IUYHBIX  Ccpel) |

SJICKTPOMArduTHBIC SABJICHUSA (Hpoueccm), HCIIOJIb3YA (bI/ISI/I‘-IeCKI/Ie BCINYHUHBI:
SHCKTpI/I‘-IeCKI/Iﬁ 3apsaa, Cujla TOKaA, JJICKTPHUYCCKOC HAIIPSIKCHHUC, SJICKTPUYCCKOC



COTPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJIEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MoJsA, cwia Awmmepa, cuia JlopeHia, MHIyKTUBHOCTb
KAaTYIIKU, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO TMOJIEH, MEPHOJ M YacToTa
KoieOaHuil B KoJeOAaTenTbHOM KOHTYpE, 3apsAl W cuja TOoKa B IIpolecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJIeOaHWH, (OKYCHOE pACCTOSHHE W
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, MX OO0OO3HAUYeHHs U EAUHMIIBI, YKa3bIBaTh
(bOpMyJIBI, CBSA3BIBAIOIINE JAHHYIO (U3HUECKYIO BETUYNHY C IPYTUMH BETMIUHAMH,

OMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOLECCHl, HCIOIb3YS
bu3NYecKrue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJI MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU OMUCAHUU MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJB3YEMbBIX BEJIMYUH, UX OO0O3HAYCHHUS M EIUHMIILI, YKa3bIlBaTh (POpPMYyIIbI,
CBA3BIBAIOLIME JIAHHYI0 (U3HYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHbI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEN0BATENBHOTO U MapaJIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—J/IeHla, 3aKkOH 3IEKTPOMArHUTHOU
WHYKIIMH, 3aKOH MPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHUs SHEPruH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPaHEHUs
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMclia, MOcTynatkl bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Py 3TOM pa3inudaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHMIbl, 00JACTH)
MPUMEHUMOCTH;

ONpENIENIATh HAIIPABIICHHE BEKTOPA UHIYKIIMH MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHia;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOU JIUH30M,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM TMPSIMBIX, U KOCBEHHBIX H3MEPEHUI: MpPH 3TOM
dbopmyrpoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000pYyA0BaHUs, TPOBOUTH OIBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSAMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METObI OLIEHKH TTOTPEIHOCTEN U3MEPEHNU;

UCCJIEI0BATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCIOJIB30BAHUEM MPSIMbBIX
W3MEPEHU: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTATHI
MOJyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIWYMH B BHUAE TaOIUIl U TpaduKoOB,
JIeTaTh BBIBOJIBI IO PE3yJIbTATaM UCCIENOBAHNUS;



co0o1aTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEACHUH UCCIIEIOBAHUNA B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW W IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000pyIOBAHUS;

pemarb pacy€éTHhlE 3aJauyd C SIBHO 33JaHHOM (PM3MYECKOW MOJEINbIO,
UCHOJIB3YS (PU3MUECKUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4u
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICHATh (PU3NUECKHE BEIUYMHBI U (POPMYJIBL,
HEOOXOJUMbIEe NIl €€ pEelIeHus, MPOBOJUTH PAcu€Thl M OLIEHHWBATH PEATbHOCTh
MOJTy4YE€HHOTO 3HaueHUs (PU3NUECKOI BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JOTHYECKH HEMPOTUBOPEUHBYIO
LENOYKY PacCyXJCHHUW C ONOpPOM Ha M3YUYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU U
buznueckue SBICHUS,

UCTIOJIb30BAaTh MIPH PEIICHUH YISOHBIX 3a/1a4 COBpEMEHHbIC NH()OPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAHUSA, UHTEPIIPETALIUNA U TPEICTABICHUS
y4eOHOW UM Hay4HO-TIOMYJIIpHOM HWH(pOpPMallMu, TOIYYEHHOH W3 Ppa3InyHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALHUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBHS MX 0€30MacHOT0 MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHUS 1O (U3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 310pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
TOBEJICHUA B OKPYKaKOIIEH Cpee;

paboTaTh B TpyNIe C BBHINOJHEHHEM PAa3IMYHBIX COIUAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy TPYNIbl, PALUMOHAIBHO pacOpenesnsiTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJleKBATHO OLICHHWBATH
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITIACC

KosmmyecTBo yacoB DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM
Ne n/m Konrpoabnsie IIpakruueckue (uudpoBbie)
NMPOrpamMMbl Bcero
padoThI padoThI o0pazoBarTebHbIC
pecypcbl
Paznen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
11 ®u3ukKa 1 METOAbl HAYYHOI'O0 O3HAHUS 2 bubmmorexa LIOK
' ARLHEY https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmrorexa LIOK
' https://m.edso0.ru/7f41bf72
bubnunoreka LIOK
2.2 7
Aluianiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPAHEHHS B MEXAHUKE 6 1 1 bubmoreia LIOK
' P https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuorexka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubmuoreka [IOK

®a3oBEIC nepexoabl

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

Hroro no pazneny

24



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

Paznen 4. JIEKTPOJAUHAMUKA

41 e 10 bubmuorexa [{OK
' AICKTPOCTATHIA https://m.edsoo.ru/7f41bf72
4.9 [TocTosiHHBIN 31eKTprUyYeCcKuil TOK. ToKH 12 Bbu6muoteka [JOK
' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KITIACC

KoauuecTBO 4acoB

DJIeKTpPOHHbIe U (pPOBbIE

e Tema ypoka Konrpoabnbsie IIpakTHueckue Aata oOpaszoBaTe/IbHbIE
n/n Bcero U3YYEeHUs
padoThbI padoThbI pecypcbl
BBoaubiit uncrpykrax. dusnka —
Hayka o npupoje. Hayunsie bubmuorexa [IOK

1 1 02.09
METO/IbI IO3HAHKS OKPYKAOIIETO https://m.edsoo.ru/ff0c32e2
Mupa
Posb 1 MecTo ¢uzuku B

OPMHUPOBAHUU COBPEMEHHOM
2 I(-ll)a}lquOI:Z KapTHUHBI Nlljnpa B 1 04.09 bubmroreia LIOK
. ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AESITEeTFHOCTH
JIonei
MexaHnn4eckoe JBHKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 09.09 bubnuoreka [{OK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpPEHUE

4 PaBHOMepHOE NpsAMoONHMHEHHOE 1 11.09 bubmmoreka HOK
JIBHKECHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IIPSIMOJIMHEWHOE 1 16.09 bubmuoteka [IOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e

5 CBoOonHOe majieHne. Y CKopeHue 1 18.09 bubmmoreka [JOK
CBOOOHOTO MaICHUS ' https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.

7 JIBIkeHue MaTeprualbHOW TOUKA 1 23.09 bubmorexa LIOK

110 OKPY’KHOCTHU

https://m.edsoo.ru/ff0c3ada



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

HpI/IHHI/IH OTHOCHUTCIBHOCTHU

but6mmoreka [IOK

8 Tanunes. I/IHepuUHaJILHLIe CUCTEMBI 25.09 https://m.edsoo.ru/f0c3be8
orcyeta. IlepBblii 3akoH HeroToHA
Macca tena. Cuna. [Ipunmun

9 Ccyneprno3uimu cuil. Bropoit 3akon 30.09 bubmuorexa [IOK
HeroToHa 17151 MaTepUaIbHOM https://m.edsoo.ru/ff0c3be8
TOYKH

10 Tpetnii 3akon HeroToHa niis 02.10 bu6nmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
3aK0H BCEMUPHOTO TATOTEHUS.

11 Cuna T)DKGCTII)/I. [lepBas 07.10 Bubmmorexa IOK

https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec 09.10 bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent

13 TpeHus. Cuiia COnpoTUBIIEHUS MTPU 14.10 bubnnoreka [JOK
IBYDKEHUH TeJla B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTtensHoe U BpamareabHOe

BIDKEHHUE a0COIIOTHO TBEPIOTO
14 i[ena. MOMEHT CHUJIBL. HJ‘IG‘IIZ)HCI/IJIH. 16.10 bubmioreia LIOK
. https://m.edsoo.ru/ffOc41a6
VYcnoBus paBHOBECHS TBEPAOTO
Tena
HMitynsc MaTepUallbHON TOUYKH,

15 CUCTEMBI MaTepUATBHBIX TOYEK. 21.10 bubnmoreka [JOK
Nmnynbe cubl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMIYJbCa. PeakTHBHOE TBUKECHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckas sHeprus 23.10 Bubmmorexa HOK

MatepHaabHON ToukH. Teopema 06

https://m.edsoo.ru/ff0c4502



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

U3MEHEHUN KHHETUYEeCKONH
SHEPrUu

17

18

19

[TorenuunanpHas SHEPTHUs.
[TorenuuanbHas SHEPTUS YIPYTO
nehOpMUPOBAHHON MPY>KUHBI.
[ToreHuuanbpHas 3HEprus Tena
BOJIN3M IOBEPXHOCTH 3EMITH

ITorennuansHele U
HEeNoTeHUuaNbHble CHIIbL. CBS3b
paboThl HEMOTEHIIUATBHBIX CUJI C
M3MEHEHHUEM MEXaHUYEeCKOU
SHEPrUM CUCTEMBI T€J. 3aKOH
COXPAHEHUS MEXAHUYECKOMN
SHEPTUu

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOThHI
CWJIBI C I3MCHCHHUEM
MEXaHWYECKOW dSHEPTUH Tella Ha
pUMepe PACTSKCHHS PE3HHOBOTO
KTyTay

06.11

11.11

13.11

bub6numoreka [IOK
https://m.edsoo.ru/ff0c461a

bubmuoreka [{OK
https://m.edsoo.ru/ff0c478c

20

21

22

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

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON
TeOpuu. bpOyHOBCKOE ABMKEHHUE.

Hudbdysus

XapakTtep JBUKEHUS U
B3aUMOJICUCTBHUSI YaCTHI]
BelecTBa. Mojenu CTpoeHust
ra3oB, KUIKOCTEH U TBEPABIX TEI

18.11

20.11

25.11

bubmmoteka IIOK
https://m.edsoo.ru/ffO0c4b74

bubnunotexa LIOK
https://m.edsoo.ru/ffOc4dc2



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

23

Macca monekyin. KonndectBo
BemectBa. [locTostnHas ABoraapo

27.11

24

TemoBoe paBHOBECHE.
Temnepatypa u e€ usmMepeHue.
[IIxana remnepatyp Llenbcus

02.12

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

04.12

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMIiepaTypa Kaxk
Mepa CpelHEW KNHETUYECKOU
SHEPTHUU ABHUKCHUA MOJICKYIJI.
YpaBHenue Menpeneena-
Knaneiipona

09.12

bubnunoreka LIOK
https://m.edsoo.ru/ffOc511e

27

28

29

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXTy TapaMeTpaMH COCTOSIHHS
pa3pexKEeHHOro ra3a

W3onpoueccsl B H€aIbHOM ras3e U
uX rpapuuecKoe mpecTaBIeHue

11.12

16.12

18.12

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHHUS.
KonuuecTBo TemioTs! u pabora.
BuyTpennsist sHeprus
OJIHOATOMHOT0 MJI€aJIbHOIO T'a3a

23.12

bubmmoteka IIOK
https://m.edsoo.ru/ff0c5952

31

32

Bunae! Tennonepenaun

VY aennHas TEINIOEMKOCTD
BemrecTBa. KoamdaecTBo TEIIOTHI
MpH Teruionepeaade. AauadaTHbINA
npouecc

25.12

30.12

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36



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

I1epBblii 3aKOH TEPMOIMHAMUKYU U

but6mmoreka [IOK

33 13.01
€ro MpUMEHEHHE K U30IpoIieccam https://m.edsoo.ru/ffOc5efc
“ Heo6pazngocn vnpoueccms B o1 Butmiorexa LIOK
MPHPOAC. BTOPOH 3aKOH ' https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunuun nevicteust u KIT 20.01 bubnunorexa LIOK
TEIJIOBOM MAIlIUHbI ' https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ] 22.01
37 DKOJIOTHYECKHE MTPOOIEMbI 27 01
TEIIOPHEPIETHKH
00600 i
38 «M(:) I:alomnnaﬂgms a. OcHo 29.01 Bubmmorexa IOK
neKyJsipHast pusuka. OCHOBBI )
yIp https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKH
K 3]
39 Monexynspias o, Ocrons o30p ~ Dubmorera LIOK
yIp ’ ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKH
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. 05.02 bubmuoteka [IOK
HcnapeHue u KumeHune ' https://m.edso0.ru/ff0c63b6
41 ;iﬁgmia; s OT:; CIEIIZCJ;B Hafmbm 10.02 bubmmorexa LIOK
OCTE BO3/YXa. Hackie ' https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue n
2 | oeonom somormmon, Koo 10z~ Bubmorera LIOK
p F/RHA ' https://m.edsoo.ru/ffOc65f0
kpuctauibl. COBpeMEHHBIC
MaTepHaIbl
[TnaBneHMEe ¥ KPUCTAIUTH3AIINS.
b K
43 V nenpHas TEI0TAa IJIaBICHUS. 17.02 momorexa 110

CyOnumarnus

https://m.edsoo.ru/ff0c6708



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
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

but6mmoreka [IOK

44 % 0 19.02
PABHEHIE TETHIOROTO batlanca https://m.eds00.ru/ff0c6820
C) .
45 9§Z§piii]iﬁfn;lr ZJ; s1. /{Ba Buma 24.02 bubamorexa LIOK
P P A ' https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKUX 3apsI0B
IIpoBOIHKKH, TUATIEKTPUKH U
MOJIYTIPOBOJIHUKH. 3aKOH bubmmoreka [JOK
46 26.02
COXPaHCHHS DJIEKTPHUECKOTO https://m.edsoo.ru/ffOc6bcc
3apsiia
“ Esap;Mzn;iCTeBHe ?flp?[lIOB. 3aKoH 1303 BuGmiorexa LIOK
nona. TouedHbIit .
Y . https://m.edsoo.ru/ffOc6ces
AIIEKTPUICCKUH 3apsiT
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 noJist. [lpuHnun cynepno3unuu 05.03 Bu6mmoteka [IOK
AIIEKTPUUYCCKHUX TOJIeH. JInHuM ' https://m.edsoo.ru/ffOc6df2
HaIPsKEHHOCTU
noyist. [Torentman. PasHocTh .
" H https://m.edsoo.ru/ffOc6f00
MOTEHIINAJIOB
DERTPOc CCIOM HOTE. ' https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MIpOHUIIAEMOCTh
bubmmoreka IIOK
51 & .K 17.03
mektpocmrocts. Korzericatop https://m.edsoo.ru/ff0c7126
2| comencamope. Snepras 1903 PrbmorerallOK
8 pa. JHep ' https://m.edsoo.ru/ff0c72c0
3apsHKCHHOTO KOHJICHCATOpa
JlaGoparopHas paboTa
53 "N3mepeHue 3IeKTPOEMKOCTH 24.03

KOHJIeHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[TpuHIIMTT NEHCTBUS ¥ IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMUPOBAIHHOTO
amnrmapara, CTpyHHOro npuHTepa.
DIIeKTpOoCTaTUYECKas 3allHTa.
3azeMyIeHHE SIEKTPONPUOOPOB

26.03

55

DJIEKTPUUYECKUH TOK, YCIOBHUS €0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

07.04

56

[TocnenoBarenbHOE,
napajieibHOe, CMEIIaHHOE
COCIMHEHUE IPOBOTHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAHHOTO COCIMHCHHS
PE3UCTOPOBY

0.5

09.04

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

58

Pabota u MmomHoOCTh
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akoH Oma aJ1d OTHOU
(3aMKHYTOM ) DNIEKTPHUUECKOH IIeTIH.
Kopotkoe 3ambikaHue.
JlaGopaTtopHnast pabota
«3mepenune DJIC uctouHnka Toka
¥ €r0 BHYTPCHHETO
COTIPOTUBIICHUS)

0.5

14.04

16.04

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

bubmmoreka IIOK
https://m.edsoo.ru/ffOc7ae0

59

PesepBHbIil ypok. KonTponabpHas
pabora 1o Teme
"DnekTpoauHamMuka" /
Bceepoccuiickas npoBepoyHas
pabora

21.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

60

61

62

63

64

O6o0maromuii ypok
«ONeKTpoANHAMUKAY /
Bcepocculickas npoBepoyHas
pabora

DJIeKTpOHHAs TIPOBOJMMOCTb
TBEP/IBIX METAIIOB. 3aBUCUMOCTb
COIMPOTHUBIICHUS METAILJIOB OT
TEMIEPATYPHI.
CBepXIpoBOIUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBoiiCcTBa 3JIEKTPOHHBIX ITYYKOB

[ToxynpoBoaHuKH, UX
coOCTBEHHAs ¥ MpUMeECHast
npoBoauMocTs. CBoiicTBa p—N-
nepexoja. [loaynpoBogHIUKOBBIE
puOopbI

DNEKTPUUECKUH TOK B pacTBOpPax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALM.
DnexTponaus

23.04

28.04

30.04

05.05

07.05

bubnunoreka LIOK
https://m.edsoo.ru/ff0c88be

bubmuoreka [{OK
https://m.edsoo.ru/ffOc84ae

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c82ba

65

DIIeKTPUUYECKHI TOK B Ta3ax.
CaMOCTOSTENBHBIN U
HECAMOCTOSITENIbHBINA pa3ps/Il.
Monnus. [1mazma

12.05

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc84ae

66

DnekTpuueckue npruOopsl U
YCTPOMCTBA U X MPAKTUYECKOE
npuMmeHeHue. [IpaBuna TeXHUKU
0€e301acHOCTH

14.05

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c86fc

67

KonTponbhas pabota no teme
«Inextpocraruka. [TocTosHHBIN

19.05

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a

3NEKTpUYEeCKUil TOK. TokH B
PA3INYIHBIX CpCAAX»

68 PesepBHbIil ypok. O600mIIarommit 1 21,05 bubmuorexa [IOK
ypok 1o TeMam 10 kiacca ' https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

IPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHON ITPOTPAMMABI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeJIBHOﬁ NnporpaMmal CpeaHETO 0611161"0 06pa303afmﬂ

JleMoHCTpUpOBaTh Ha MpUMEpax poJib U MeCcTo (U3UKH B
101 (hopMUpPOBaHMM COBPEMEHHOW Hay4yHOW KapTUHBI MHUpPA, B

pPa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B TPAKTHUYECKOM

NEITENbHOCTH JIIOIEN

YYHUTBIBaTh TPAHWIBl TMPUMEHEHHS W3YYCHHBIX (U3HUECKUX
MOJIETICH: MaTepuaIbHas TOYKA, HHEPIIUAIbHAS CHCTEMa OTCUETa,
10.2 aOCOJIIOTHO TBEPIIOE TEJIO0, WACAIBHBIA Tra3; MOJACIU CTPOCHUS
ra3oB, KHUJKOCTEM W TBEPIBIX TEJ, TOUYCYHBIN SIIEKTPUUYECKUU

3apsi — IPH PEIICHUN QU3HUYSCKUX 3a/1a4

Pacnio3naBath Qusndeckue sBIEeHUS (IIPOLECCH) U OOBACHATH UX
Ha OCHOBE 3aKOHOB MEXAaHMKH, MOJIEKYJISPHO-KUHETUUYECKON
TEOPUU CTPOEHUS BELIECTBA U JIEKTPOJMHAMUKHN: PaBHOMEPHOE
U PaBHOYCKOPEHHOE MpsAMOJIMHEHHOE JABH)KEHHE, CBOOOJHOE
najeHue Tel, JIBJKEHHWE [0  OKPYKHOCTH, HHEpLHs,
B3auMoaeiicteue ten; audPys3us, OpOyHOBCKOE JIBUKEHUE,
10.3 CTpPOCHHME XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE o0bEMa Ten
IpU HarpeBaHWM (OXJAXKICHMM), TEIJIOBOE paBHOBECHE,
UCllapeHue, KOHJEHcalus, IUIaBJIeHWe, KpUCTAJUIM3aLus,
KHUIIEHUE, BIAXKHOCTh BO3AYXa, MOBBILIEHUE JABJIEHUS raza Mnpu
€ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBSA3b MEXy MapaMeTpaMu
COCTOSHMsSI Tra3a B  H30Ipoleccax; dJIEKTpU3alus  Tell,

B3aMMOJIEUCTBUE 3apsAI0B

OnuceiBaTh MEXaHWYECKOE JBHKEHHE, HCIIONB3Ys (U3NYecKue
BEJIMYUHBL: KOOPJAMHATA, IyTh, HEPEMEIIEHHE, CKOpPOCTb,
YCKOpEHHE, Macca Tejla, CHJIA, UMIIYJIbC Tella, KHHETHYECKas
10.4 SHeprus, MOTEHIHalbHAas SHEPrus, MexaHudyeckas paboTa,
- MEXaHUYECKask MOILHOCTD; IIPY OIMCAHUHU IIPABUIIBHO TPAKTOBAThH
(bu3nyYecKui CMBICIT HUCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAUEHUS U
€IUHUIIBI, HaxOOUThb  (OPMYJbl, CBSI3BIBAIOLINE  JAHHYIO

(1)I/I3I/I‘ICCKYIO BCJIIMYUHY C APYTHUMHU BCINYHNHAMU

OnuceiBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBa T€lI U TEIJIOBEIC

105 SIBJICHUSI, WCIONIB3YS (DU3UYECKHME BEJIMYMHBL: JaBICHUE rasa,
TeMIlepaTypa, CPEIHsAs KUHETHYecKas HHEprus XaoTUYeCKOro

JBIDKEHUS MOJIEKYJ, CpPEeIHEKBaJpaTUYHas CKOPOCTh MOJIEKYII,




10.6

KOJIMYECTBO TEIUJIOTHI, BHYTPEHHSAS OJHeprus, pabora rasa,
KO3(pPUIMEHT MO0JIE3HOTO AEUCTBUS TEIJIOBOTO JABUTATENs; MpU
OMHMCAaHWU TPAaBUIBHO TPAKTOBATh  (PU3UYECKUN  CMBICI
WCIIOJIB3YyEMBIX BEIMYUH, NX 0003HAUEHUS U €IUHUIIBI, HAXOIUTh
(dbopMynbl, CBS3bIBAONIME JAaHHYIO (U3HYECKYI0 BEIMYHMHY C

APYTrUMH BEIIMYHHAM

OnuceiBaTh M3Y4YEHHBIE 3JIEKTPUYECKHE CBOWCTBA BEIIECTBA M
JNEKTpUYECKUE SBIEHUS (IIPOLECCHl), UCHONB3Ys (PU3NYecKue
BEJIMYMHBL:  JJIEKTPUUYECKUN  3aps], JJIEKTPUUECKOE IIOJIE,
HaNpspKEHHOCTD 110JIs, MOTEHIMAJ, PA3HOCTh MOTEHLIUAJIOB; IIPU
ONMCAaHWW  TMPABUIBHO  TPAaKTOBaTh  (UBMYECKUH  CMBICI
WCIOJIb3YEMBIX BEIMYMH, UX 0003HAYECHUS U €TUHUIIBI; YKA3bIBATh
(GopMyTIBl, CBA3BIBAIONIME AAHHYIO (DU3MYECKYIO BEIUYHHY C

APpyruMu BCIIMUMHaAMU

10.7

10.8

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl W SBJICHUS, HCIONB3YS
¢du3nyeckre 3aKOHbI ¥ MPUHLUIIBI: 3aKOH BCEMUPHOT'O TATOTEHMUS,
I, I u 1l 3akonb1 HblOoTOHA, 3aKOH COXpaHEHHUS MEXaHWYECKOU
SHEPI'UH, 3aKOH COXPAHEHUS MMITYJIbCA, TIPUHIHI CYTIEPIIO3UINN
CHJI, TIPUHLWI PABHOIPABHUA WHEPUHUAIBHBIX CHUCTEM OTCYETA;
MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHIO CTPOEHHUS  BEIECTBa,
ra3oBble 3aKOHBI, CBSI3b CpeJHEH KHHETHYECKOW SHEepruu
TEIUIOBOTO JBM)KEHMSI MOJIEKYJ € aOCOJIOTHOW TeMIlepaTypoH,
MEepBBIi  3aKOH  TEPMOJWHAMHKH,  3aKOH  COXpaHCHHSA
JIEKTPUUECKOTO 3apsaa, 3akoH KyioHa; mpu 3ToM pasiauyaTh
CIIOBECHYI0  (OPMYJHMPOBKY 3aKOHa, €ro MaTeMaTH4YecKoe
BBIPAKEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTHU

OOBACHATH OCHOBHBIE IPUHIUIBI JEHCTBUS MAalllH, TPUOOPOB U

TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUS UX O€3011acHOTro

HCIIOJIb30BAaHUS B IIOBCEIHEBHOM KU3HU

10.9

BbINOMHATE  3KCHEPUMEHTHI IO HCCIENOBAHUIO (U3HUECKUX
SIBJIGHUI U TPOLIECCOB C UCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX
U3MEpeHui; mpu 3ToM (opMyIupoBaTh mnpolieMy (3agady) U
TUIOTE3y y4eOHOro SKCIepUMEHTa, COOMpaTh YCTAaHOBKY U3
MpeNoKEHHOr0  Oo0OpyNOBaHUs,  MPOBOJAUTH  OMBIT U

(bOpMYJ'II/IpOBaTB BBIBOBI

10.10

OCYII_ICCTBJ'ISITB IpsAMBIC MU KOCBCHHBIC HN3MCEPCHUA (1)I/I?>I/ILIGCKI/IX
BCJIMYHH, IIPpU 5TOM BBI6I/IpaTL ONTUMAJIBHBIN CIIOCO0 HU3MCPCHUA
1 HUCIOJIb30BaThb H3BCCTHBIC MCTOAbI OICHKHU HOFpeH_IHOCTel\/Jl

U3MEpPEHUI




10.11

HccnemoBaTh 3aBUCUMOCTH MEXTy (QU3MYSCKUMHU BEITMYUHAMU C
WCIIOJIb30BAHUEM MPSMBIX U3MEPCHHIA; TPH TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCUPOBATH PE3YJIbTATHI MOTYYEHHOW 3aBUCUMOCTH
(hM3MYECKUX BETTMYHH B BHJIE TAOJIHII ¥ TPa(UKOB, IeJIaTh BEIBOIBI

110 pE3yJibTaTaM HCCICAOBaHUA

10.12

Cobnromate mpaBuiaa O€30MacHOrO TpyAa TMpPH TMPOBEICHHU
UCCIIEIOBaHUI B paMKax y4eOHOro OSKCIIEpUMEHTa, Y4eOHO-
UCCIIEIOBATENIbCKOM W TPOEKTHOM  AEATENBHOCTH  C
WCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOHCTB M J1aOOPaTOPHOTO

obopyoBaHus

10.13

Pemrate pacuérHbple 3aauM ¢ SBHO 3aJaHHON (PU3UYECKOM
MOJIENIbIO, HCHOJb3ysl (U3NYECKHE 3aKOHbl M IPHUHLMIIBL, Ha
OCHOBE aHaAJIN3a yCJIOBUS 3a7jaul BBIOMPATh (PU3MUECKYIO MOJIEIb,
BBIIEIIATh (PU3NYECKUE BETUYUHBI U (POPMYIIbI, HEOOXOAUMBIE JUISI
e€ pelleHHs, IPOBOAUTL pPAcyYCTbl M OLEHHUBATh PEAIBHOCTH

TIOJIYUCHHOT'O 3HAUCHUS q)HSquCKOﬁ BCINMYHMHBI

10.14

10.15

10.16

Pemrate kauecTBEHHBIC 3aga4uu: BBICTpanBaThb  JIOTUYCCKU
HCTIPOTUBOPCUUBYIO LCIOYKY paCCY)KI[eHI/Iﬁ C OHOpOI>'I Ha

HU3YYCHHBIC 3dKOHBI, 3aKOHOMCPHOCTH U (1)H3H‘{CCKI/Ie SABJICHUA

Hcnonp3oBaTe Mpu pemieHuH Y4eOHBIX 3a7ad COBPEMEHHbBIE
nH(}OPMAaLIMOHHBIE TEXHOJIOTUU IS MTOMCKA, CTPYKTYPUPOBaHUS,
UHTEpIpeTalMi M TMpeACTaBlIeHUs ydyeOHOW M HAay4HO-
NOMYJIAPHOH ~ MH(POpPMALMK, TOJYYEHHOW U3  pa3IU4HbIX
UCTOYHUKOB;  KPUTMYECKM  aHAIU3UPOBATh  IMOIYYaEMYHO
nHpopmaIuio

[IpuBoauTh mpUMEpPHI BKJIaJa POCCHUHCKUX U 3apyOeKHBIX
y4€HBIX-(DU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOILIECCOB

OKPYKaIoIIero MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTUI

10.17

Hcnonb3o0Bath TeOpeTHYECKHE 3HAHUS IO (PU3KKE B TOBCETHEBHOM
KHU3HH 17151 o0ecriedeHuss O€30MacHOCTH Npu  OOpaleHuH ¢
npubopaMM U TEXHUYECKMMHU YCTPOWMCTBAMHM, JIi COXpPaHEHHS
3JI0pOBbsl U COOJIOJEHUS] HOPM SKOJIOTMYECKOTO IIOBEACHUS B

OKpY>Karolleu cpene

10.18

PabGoTaTh B rpyImme C BBINOJIHEHHUEM Pa3JIMYHBIX COLIMAJIBHBIX
poyiel,  TUIaHMpPOBaTh  pabOTy  TPyHNbl,  PalHMOHAILHO
pacnpenenats 00S3aHHOCTH M IJIAHUPOBATh JESTENbHOCTb B
HECTAHJAPTHBIX CHUTyallUsX, aJE€KBAaTHO OLICHUBATh BKJaj
Ka)KJOr0 U3 yYaCTHUKOB TPYMIIBI B PELICHUE paccMaTpUBaeMOM

poOIeMbl




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
pa3zjiena

2.1

Kox npoBepsiemoro

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA
JEMCECHTA

OU3NKA 1 METO/JIbI HAYYHOI'O IIO3HAHN A

®usuka — Hayka o npupone. Hayunsie
METO/BI ITO3HAHUS OKPY’KAIOIIEro MUpa.
1.1 Ponp skcniepumeHnTa U TEOpUM B Ipolecce
NO3HAHUSI OPUPOJABL. KCIEPUMEHT B

dbusuke

MopenupoBanue (U3NYECKUX SBICHHA U
IIPOLIECCOB. Hayunsie TUIOTE3BI.
®u3nyecKue 3aKOHbI M TEOpUH. I'paHuIbI
19 OPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB.
' [IpuHnun coorsercrBuss. Ponp u Mecro
¢u3ukn B (HOPMUPOBAHUU COBPEMEHHOM

Hay4YHOW KapTUHBI MUpPA, B MPAKTUYECKON

NEeATEIbHOCTH JIFOAEH
MEXAHHUKA
KMHEMATHKA

Mexanuyeckoe JIBIJKEHHUE.
211 OTHOCUTENHHOCTD MEXaHUYECKOTO
neukeHus. Cuctema orcuéra. Tpaekropus
[Iepememenue, CKOPOCTb (cpenusist
CKOPOCTb, ~MTHOBEHHas CKOpOCTb) U
919 YCKOPEHHE MaTepUaIbHOW TOYKH, UX
o MPOEKIUA HAa OCH CHUCTEMBI KOOpJWHAT.

Cio)keHHe TEepeMEIICHUH W CIIOKEHHE

CKOpOCTEH




2.2

2.13

214

PaBHOMEpHOE u PaBHOYCKOPEHHOE
npsMoNIHEeiHOe  aBWKeHue. [ 'paduku
3aBUCUMOCTH  KOOpDAMHAT,  CKOPOCTH,
YCKOpPEHHUs, INYTH U  IEPEMEIICHUS

MaTepI/IaJII)HOﬁ TOYKH OT BPEMCHU

CBoOogHoe majienue. Y CKopeHue

CBOOOIHOTO MaJECHUSA

2.15

Kpusonnuelinoe nBuxkenue. PaBHOMepHOE
JBWKEHUE  MaTepUAIbHOM  TOYKU IO
OKPYKHOCTH. Yrnosas CKOpOCTb,
JauHenHas ckopocTh. Ilepumon um yacrora.

LlenTpocTpeMUTENILHOE YCKOPEHUE

2.1.6

TexHu4eckue yCTpOMCTBA:  CIIMIOMETD,
JBUKCHHUE CHAPSJOB, LICTIHbIE U PEMEHHBIE

nepeaaun

2.1.7

221

2.2.2

IIpakTuueckue paboTHI. HN3mepenue
MIHOBEHHOM ckopoctu. HccnegoBanue
COOTHOUIEHUS MEXIY MyTSAMU,
PO ICHHBIMU TEJIOM 3a
IOCJIEI0OBATEIIbHBIE PABHBIE ITPOMEKYTKHU
BpPEMEHU npu PaBHOYCKOPEHHOM
JBU)KEHUHU C HA4YaJbHOW  CKOPOCTBIO,
paBHON Hymo. M3ydeHune JIBUKEHUS
[IapyuKa B BS3KOM XUIKOCTH. M3yueHue
TIBIOKEHUSA Tena, OpOIIEHHOTO

TOPU30HTAIILHO
JUHAMUKA

[IpuHnun  otHocutTensHOCTH  ['anmunes.
[IepBb1it 3akoH Hbrorona. MHepunansHbIe
CUCTEMBI OTCYETA

Macca Tena. Cuna. [Tpuanun

CYNEPIIO3UIUU CUIT

2.2.3

Bropoii 3aKOH Hrrotona s
MaTrepuaibHOM TOYKM B HHEPUUATIBHON
cucteme orcuéra (MCO). Tpernit 3akoH

HrroTrona AJI1 MaTCPUAJIBHBIX TOYCK




224

2.25

2.2.6

2.2.7

3akoH BceMuUpHOro Tsirorenus. Cuia
TskecTu. IlepBasi kocMuyeckass CKOpOCTb.

Bec tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cumna TpeHus
CKOJIBKEHUSI W CUJa TPEHUS TOKOS.
Koaddunuent TPEHUS. Cuiia
CONPOTHUBIICHUS TMpPU JIBIJKCHUHM Tella B

KHUAKOCTHU WUJIM Ia3¢

HOCTyrIaTeJ'IBHOC n BpaiaTCJIbHOC

JBUKCHHE a0COTIOTHO TBEPAOTO TeIIa

2.2.8

2.29

Moment CUJIBI OTHOCHUTEIILHO ocH
BpamieHus.  Ilmewo  cunbl.  YcnoBug

paBHoBecus TBEpaoro tena B UCO

TexHuueckue YCTPOﬁCTBaZ INOAIIMITHHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTueckue paboTHL. N3yuenne
JBIDKEHUS  Opycka 1O  HaKJIOHHOH
TUTOCKOCTH TIOJ JEHCTBHEM HECKOJIbKHX
cun. MccnenoBaHue 3aBHCHUMOCTH  CHII
yIPYTOCTH, BO3HHUKAIOIINAX B
nepopMupyeMoil NpYKHUHE U PE3UHOBOM
oOpasie, OT BEIMYUHBI UX Jedopmaluu.
HccnenoBanne  yclioBHM ~ paBHOBECHS

TBEP/IOTO Tella, UMEIOIIETO OCh BPALLEHUS

2.3

3AKOHBI COXPAHEHNM A B MEXAHUKE

NMnynec MaTepuanbHOM TOYKH, CHCTEMBI

231 MaTepUaIbHBIX ToueK. MMmynbc cuisl u
W3MEHEHUE UMITYyJIbca Tefa

232 3akoH coxpaHeHus umnyiasca B HCO.

o PeakTuBHOE IBIKEHUE

2.3.3 Pabota cuinbl

234 MOIIHOCTE CHIIBI

235 Kunernueckass »5Hepruss MarepuagbHON

TOYKH. TeopeMa 0 KHHETUYECKON SJHEPTUU




2.3.6

[TorenmanesHas sHeprusi. [loreHumanpHas
JDHEprust yIpyro nepOopMUPOBAHHOM
npyxuHbl. [loTeHIManbHass SHEpPTHs Tema

BOJIM3M TOBEPXHOCTHU 3eMIIN

2.3.7

HOTGHLII/IEUIBHBIG nu HCIIOTCHIHMAJIbHBIC
cunbl. CBA3b pa6OTBI HEIMMOTCHIHUAJIBHBIX
CHJI C UIBMEHCHHEM MEXaHUUECKOM SHECPIrUn
CHUCTEMBI TECII. 3aKkoH COXpaHCHUMA

MEXaHUYECKON IHEPrUun

2.3.8

VYupyrue v Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckue  yCTpOWCTBA:  JIBH)KCHHE
paker, BOAOMET, KOIEp, MPYKUHHBIN

IUCTOJICT

2.3.10

[Ipaktuueckue pabotel. M3ydeHue cBs3u
CKOpOCTEH Ten Tpu HEympyrom yzaape.
UccnenoBanme cBsi3u pabOThl CHIIBI €

H3MCHCHHEM MEXaHHMYECKOM OHCPIrruu TCjia

MOJIEKVYJISIPHAS ®U3UKA U TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.11

OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-
KMHETHYeCcKoil  Teopuu.  bpoyHOBCKOE
JIBU>KEHUE. Huddysus. Xapakrep
JNBWKEHUSI M B3aUMOJICUCTBUS  YacCTHI]

BCIICCTBA

3.1.2

Mopgenu CTpOE€HHMS Tra3oB, JKHUIKOCTEH U
TBEPABIX Tel U OOBICHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJIENICH

3.13

Macca MOJICKYIJI. Koaunuecto BCIICCTBA.

[TocTostHHast ABoraapo

3.14

3.15

3.16

TenmoBoe paBHOBecue. Temmneparypa u €€
n3mepenue. [llkana remneparyp Llenscus
Mopens uneanpHoro Traza. OcHOBHOE
YPAaBHEHUE  MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUH HJICATILHOTO ra3a

AOcomioTHasi TeMIeparypa Kak —Mepa

cpenaHen KUHETHUYECKON SHEpPruu




TEIJIOBOTO ABMO)KEHHUS yacTull rasa. Illkama

temneparyp KenbBruHa

3.1.7

3.18

VpaBnenue Knamneiipona — MeHueneena.

3akon JlaapTOHA

l'azoBeie  3akoHbl.  M3ompomeccsl B
HIeaabHOM rase C MOCTOSHHBIM
KOJIMYECTBOM BeEIECTBa: H30TepMa,

n30x0pa, n3obapa

3.1.9

3.1.10

TexHudeckue yCTpOMCTBA: TEPMOMETD,

OGapometp

[IpakTuyeckue pabotsl. I3MepeHne macchbl
BO3]lyXa B KJIACCHOU KOMHATe.
HccnenoBanue  3aBUCUMOCTH  MEXIY
napaMeTpaMHl COCTOSIHHSI pa3peKeHHOIo

rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmoanHamMuueckas cucrema.
BuyTpeHHss 3HEpTrUs TEPMOIMHAMUYECKON

CHUCTEMBI U CITOCOOBI €€ U3MEHEHUS

3.2.2

KomuuectBo ~ temotet  u  pabora.
BHyTpeHHssT  dHEprusi  OJHOATOMHOTO

NACAJIBHOIO I'a3a

3.2.3

Bungnr TETJIONEPEIAYH:
TEIJIONPOBOAHOCTb, KOHBEKITHS,
n3nydeHue. TermioéMKOCTh Tena. Y IeapHast
TEIIOEMKOCTD BEIIIECTBA. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTIJIOIIECpEaaUC

3.24

ITepsbrit 3aKOH TEPMOAUHAMUKH.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJAUHAMUKH K U30IPOLECCAM.

I'padmueckas unTepnperanus paboTsl ra3a

3.25

Tennossle MamuHebl. [IpuHIMIIBL 1EeliCTBUS
TeroBbIX ~ MamuH.  IIpeoOpa3oBanus
SHEPrud B TEIUIOBBIX  MalllMHAaX.
KoaddunmenT nonesnoro neicTeus (naiee
— KII /1) TermoBoit mammunsbl. [{ukn Kapuo u

ero KIIJI




3.3

Bropoii 3aKOH TEPMOJIUHAMUKH.

HeoOpatuMoCcTh TpOIIECCOB B TPHUPOJIE.

325 TemoBble  ABUTaTeNnd. OKOJIOTMYECKHE
MPOOJIEMBI TETIOIHEPTETUKH
TexHudeckue  yCTpPOMCTBA:  JBUTATEIb

3.2.7 BHYTPEHHETO CropaHusi, OBITOBOI
XOJIOAWJIBHUK, KOHAUIIUOHED

328 [Ipaktuueckne  paborel.  M3mepeHue

YACIBHOU TEMJI0EMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbLIE ITEPEXO/IbI

331

3.3.2

[TapooGpazoBanue u KOH/ICHCAIIUA.
Ucnapenne u kuneHue. YaenbHas TEoTa
napooOpa3oBaHUsL. 3aBHCHUMOCTH

TEMIICPATYPhI KUIICHUA OT AABJICHUS

AOCONIOTHAS ¥ OTHOCUTEIIbHAS BIIAXKHOCTD

BO3Ayxa. HacellieHHsbIi nap

3.3.3

3.34

Teépmoe Tteno. Kpucraumueckue u
amop¢Hble Tena. AHU30TPOINUS CBOWCTB
KpuCTaJlJIOB. >KI/II[KI/IG KpHuCTaJlJIbI.

COBpCMeHHBIC MaTcpHraJIbl

IInaBneHue u KpucTtajumm3anus. Y aenbHas

TeruioTa miasiaeHus. Cyonumanus

3.35

VYpaBHeHUE TEIIOBOTO OajlaHca

3.3.6

3.3.7

TexHU4ecKkue yCTpOWCTBA: TUTPOMETP M
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOIUU
MIOJIyYEHHUsI COBPEMEHHBIX MAaTE€pUajoB, B
TOM quCIe HaHOMAaTepHaJoB, "

HaAHOTCXHOJIOTNH

[IpakTuueckue  pabOTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

OnekTpu3anus Ten. DJIEKTPUYECKUI 3apsil.

I[Ba BUA SJICKTPUYICCKUX 3apsA10B

4.1.2

[IpoBoaHUKH, IHABIIEKTPUKHA "

MOJIYyIIPOBOIHUKH




4.1.3

3aKOH COXpaHEHUS AIEKTPUUIECKOTO 3apsiaa

41.4

Bzaumopeiictue 3apsanoB. 3akoH Kynona

4.1.5

Onektpuyeckoe mnoJsie. Hanpsok€HHoCTb
3JIEKTPUYECKOIO IOJIAL. [TpuHDMn
cynepno3uiuu. JIlMHUKM HanpsKEHHOCTH

QJICKTPHUYCCKOI'0O I10JIA

4.1.6

4.1.7

4.1.8

Pabota cui 31eKTPOCTaTHYECKOTO MOJIS.

ITorennuan. PasHOCTH MOTEHIINAIOB

[TpoBoHMKH " TDJICKTPUKA B
MTOCTOSIHHOM JIEKTPUUYECKOM noJe.
JluasekTpudeckas pOHUIIAEMOCTh

DNEeKTPOEMKOCTb. Konnencarop.
DneKTPOEMKOCTh TNIOCKOTO KOHACHCATOPA.

DHeprus 3apsKEHHOI0 KOHAEHCcaTopa

4.1.9

4.1.10

TexHndeckue ycTpolcTBa: 3IEKTPOCKOIL,
AIIEKTPOMETP, AIIEKTPOCTATUYECKAs
3aIlMTa, 3a3eMJICHHE JIIEKTPOIPHOOpOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

[IpakTuueckne  pabOTHI. H3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYHICCTBOBAHUA IMOCTOAHHOI'O

421 JJEKTPUYECKOTO TOKAa. VICTOYHMKHM TOKA.
Cuna Toka. [TocTosHHBIN TOK
Hamnpsbkenue. 3akon Owma 11 ydacTka

4.2.2
Lenu

123 DNeKTpUYEecKoe CONPOTHUBIICHUE.
VY aenbHOE CONPOTUBIIEHHUE BELIECTBA

424 [TocnenosarenbHOE, napaJuiesibHOe,
CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora »onexkTpuueckoro TOKa. 3aKOH

4.2.5
Hxoynsa — Jlenua

4.2.6 MOMIHOCTP TEKTPUIECKOTO TOKA

T anekTpoaBrkymias cuna (nanee — DJC) u

BHYTPCHHEC COIIPOTUBJIICHUEC HWCTOYHHKA




4.2.8

ToKa. 3akoH OMa Jj1s1 TTOJTHOM (3aMKHYTOM)
ANEKTPUUYECKOU LEMH. Kopotkoe

3aMbIKaHHUE

DNeKTpOHHAs MPOBOAUMOCTh  TBEPIBIX
METaJUIOB. 3aBUCHUMOCTb COIPOTHUBIICHUS
METaJlJIOB oT TEMIEPATyphI.

CBepxnpoBOIUMOCTb

4.2.9

4.2.10

OnexTpuueckuil Tok B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

[TonynpoBoaHUKH. CobOcTBeHHas u
MpUMeCHast MIPOBOIUMOCTD
M1OJyIIPOBOJIHUKOB. CaoiicTBa p-n

niepexoja. [lomynpoBoHUKOBBIE TPHOOPHI

4211

4.2.12

4.2.13

4.2.14

9HeKTpI/I‘IeCKI/Iﬁ TOK B OJJICKTPOJIMTAaX.
SﬂeKTPOJII/ITI/I‘-IeCKaH JUCCoLanus.

DIeKTponu3

DIIEKTPUUYECKU I TOK B rasax.
CaMOCTOSTENbHBIA U HECAMOCTOATEIbHBIN
pasps. Pazanunbie THIIBI
CaMOCTOATENIBHOIO  paspsaa. MouHus.

[Ina3zma

TexHnyeckue yCTpONCTBAa: amIepMeETp,
BOJIBTMETP, PeOCTAT, HNCTOYHHUKHU TOKa,
JJIEKTPOHArpEBATENIbHBIE npudopHl,
3JIEKTPOOCBETUTEIILHBIE puoopHI,
TEPMOMETDP CONPOTHUBIICHUS, BAKYYyMHBIN
JMOJI, TEPMHUCTOPHl U (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/II(OBHﬁ AuOoa, ralbBaHUKa

[IpakTrueckue paboTHI. N3yuenue
CMELIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenne D/IC ucTOYHMKA TOKa U €ro
BHYTPEHHETO COTPOTUBIICHUS.

Ha6JIIO)IeHI/Ie QJICKTPOJIN3a




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANMYECKHUE MATEPUAJIBI U1 YAUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



