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HOACHUTEJIBHASA 3AIIMCKA

Pa6ouas mporpamMma 1o ¢u3nKe Ha YpOBHE CPEAHETO O0IIero oOpa3oBaHuUs
(0a30BbIl ypOBeHb H3y4Y€HHUs IpEIMETa) COCTaBlIeHAa HAa OCHOBE MOJOKEHUN U
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENbHOW MPOTPaMMBI,
MPE/ICTaBICHHBIX B ®enepaibHOM TOCYAapCTBEHHOM  00pa30BaTEIbHOM
cranaapre cpennero obmero obpazoBanus (PI'OC COO), a takxke ¢ yd€ToM
[TpumepHoii mporpammbl Bocniutanuss v KoHuenmuu mnpenogaBaHusi y4yeOHOTO
npeamera «@u3znka» B 00pa30BaTENbHBIX  OpraHU3aIUsIX Poccuiickoit
denepanuu, peaim3yoInX OCHOBHbIE 00111€00pa30BaTelIbHbIE TPOTPAMMBI.

Conepxxanue [Iporpammbl HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HaydHOW KapTuHbl Mupa ydamuxcsi 10—11 kmaccoB mpu oOydeHun ux QGu3nKe
Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEILHOCTHOTO IOAXO/A.
[Iporpamma cootBercTByeT TpeboBanusiMm @PI'OC COO K MmIaHUPYEMbIM
JUYHOCTHBIM, MPEAMETHBIM M MeETa- MPEAMETHBIM pe3ysibTaTaM OOy4YeHHUs, a
TaKK€ YYUTHIBAET HEOOXOAUMOCTh peaIM3alMi  MEXIPEIMETHBIX  CBSI3EH
GU3MKM €  €CTECTBEHHO-HAy4YHBIMM  Y4eOHbIMHU mOpeameTramMmu. B Hel
ONPENENSIOTCA OCHOBHBIE LEIM M3y4eHHs (U3UKM Ha YpPOBHE CPEIHErO
oOmiero oOpa3oBaHusA, IUIAHUPYEMBIE PE3yJbTaThl OCBOCHUA Kypca (PU3UKH:
JUYHOCTHBIE, METANPEIMETHBIC, MPEMETHBIE (Ha 0a30BOM YPOBHE).
[Iporpamma BKJIFOYAET:

— IUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (pU3MKH Ha 0a30BOM ypOBHE, B
TOM YHCJI€ IPEIMETHBIE PE3YJIbTATHI MO roJlaM O0y4YEHUS;

— cojepkaHue yueOHoro npeamera « Du3nkay 1o rojgaM oOy4eHus;

— TPUMEPHOE TEMATUYECKOE IUIAHMPOBAHUE C YKa3aHHEM KOJUYECTBA YaCOB
HAa M3y4YCHHE KaXJIOW TEeMbl W TMPUMEPHON XapaKTePUCTUKON ydeOHOM
JEATEIIbBHOCTH YYalIuXCsl, peaIn3yeMOM IPU U3YYEHUU 3THX TEM.

[Ipu pazpaborke pabodyeil mporpaMMmbl B TEMAaTHYECKOM TUIAHHUPOBAHWU YUTCHBI
BO3MOKHOCTH HCIIOJIb30BaHUS AJIEKTPOHHBIX (IIMGPOBBIX) 00pa3oBaTEIbHBIX
pecypcos, SBJIFOLINXCSI y4e0HO-METOIMYECKUM MaTepHraIaMu
(MyJIbTUMEIUWHBIE  MPOTPAMMBI,  JJICKTPOHHBIE YYCOHUKM U  3aJIaYHUKH,
AJIIEKTPOHHBIE OMOJMOTEKH, BUPTyalbHbIE JIa0OPATOPHH, UTPOBBIE MPOTPAMMBI,
KOJUISKIIMM ~ HU(POBBIX  00pa30oBaTENbHBIX  PECYpPCOB),  peaTU3YIONIUMU
nunaktnaeckne Bo3MmoxkHocTh UWKT, copepkaHue KOTOPBIX COOTBETCTBYET
3aKOHOAATEILCTBY 00 00pa30BaHUM.

KonnuecTBo 4acoB B TeMaTUYECKOM IIJIAHUPOBAHUM HA W3YYEHUE KaXIOW TEMBI
SBJISICTCSI OPUEHTUPOBOYHBIM M MOXET OBITh HW3MEHEHO KaK B CTOPOHY
YMEHBIIICHUS, TAK U YBEJIIUYCHHS B 3aBUCHUMOCTH OT PEATU3YEMbIX METOIUYECKHUX
MOAXOJI0OB U YPOBHSI TOATOTOBIEHHOCTH y4allluXCsl.

OBILIAA XAPAKTEPUCTUKA YUEBHOI'O [TPEAMETA «®U3UKA»
du3zrka Kak Hayka O Haubosiee OOIMX 3aKOHAX TMPUPOJBI, BBICTyMas B
KayecTBe y4eOHOro mpeaMera B WIKOJIE, BHOCUT CYIIECTBEHHBIM BKJaJ B
cucteMy 3HaHMM 00 okpyxatomeM wmupe. [lkonabHbIM Kypc QUMK —
cUCTeMOOOpa3yroImuii A7  €CTeCTBEHHO-HAyYHBIX  Y4€OHBIX  TMPEAMETOB,
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MOCKOJIBKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IMIPOLIECCOB M SIBJICHHH,
M3yJaeMbIX XUMHUEH, Oumosiorment, Qusndeckoid reorpadueid W acTPOHOMHUEH.
Hcnonp30BaHue M AaKTUBHOE IPUMEHEHHE (U3MYECKUX 3HAHUM omnpenenser
XapakTep M PAa3BUTHE pa3HOOOPA3HBIX TEXHOJOTMH B cdepe DHEPreTUKH,
TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOJYYEHHUS HOBBIX MAaTEpHUaJOB C 3aJlaHHBIMU
cBOMcTBaMHU U JAp. M3yueHue pu3MKu BHOCUT OCHOBHOM BKJIaJA B (pOpMHpOBaHUE
€CTECTBEHHO-HAYYHOM KAapTHUHBI MHUpa Yydalluxcs, B (OPMUPOBAHUE YMEHHI
OPUMEHATh HAy4YHbII METOJ IO- 3HAHMSI MPU BBIIOJHEHUM WMHM Y4EOHBIX
WCCIICIOBAHUM.

Kypc siBnsercs nmorudecku 3aBepIIEHHBIM, OH COJCPKUT MaTepuai U3 BCEX
pa3nenoB (pU3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHYECKOW, TaK M COBPEMEHHOM
¢usuku. Kypc ¢pusuku o0beAMHEH BOKPYT Ppu3ndecKkux Teopuid. Beaynmm B Kypce
ABIseTCS (HOPMHUPOBAHHME TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuH,
BemiecTBe © mosie. Pabouas mporpamMma MpenrnoyiaraeT — HUCIOJIb30BAHHE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3uK Cc pa3BUTHEM OOIECTBA, a TaKXkKE C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M HKOJIOTMYECKUMU IpOoOIieMaMu.

Kypc ¢usuku npennosaraer 3HAKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U
TEXHOJIOTMUECKUX MPUIOKEHUI U3YyUEHHBIX TEOPUN U 3aKOHOB.

Wnest sxojorumszanuyd B Kypce peau3yeTcsi MOCPEACTBOM BBEJIECHUS 3JIEMEHTOB
COJEpKaHUs, TOCBAIIEHHBIX JKOJOTMYECKUM IMpodjieMaM COBPEMEHHOCTH,
KOTOpBIC CBS3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJOTHH, a Takke OOCYXKICHHUSA
npobiieM paIoHaIBLHOTO PUPOIOTIONIB30BAHUS u HKOJIOTUYECKOM
0€30MacHOCTH.

CTepXHEBBIMH  DJIEMEHTAaMH Kypca (HU3WKA CpeAHEW IIKOJNBI  SBISIOTCA
¢busnueckue teopuu (GpopMUpOBaHHE MNPEACTABICHUN O CTPYKTYpE NOCTPOECHUS
¢usznyeckoil Teopuu, poiu (PyHIAMEHTATBHBIX 3aKOHOB M TPUHIMUIIOB B
COBPEMEHHBIX TMPEACTABICHUSIX O MPUPOJE, TPAHHUIAX NPUMEHUMOCTH TEOpPUH,
JUIsL OMCAHMsI €CTECTBEHHOHAYUHBIX SBJIEHUH U MPOLIECCOB).
CucTeMHO-/1eATeIbHOCTHBIN MOJIX0J B Kypce (PU3UKU peanu3yeTcs MPexIe BCEro
3a Cu€T OpraHM3allid SKCIEPUMEHTAIbHON JIEATENbHOCTH  OO0y4Yaromuxcs,
UCIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB W
7abopaTopHBIX paldOT, KOTOpbIE B MpOrpaMme OOBEIUHEHBI B OOIIMN CIHCOK
YUEHUYECKHX TpakTUYecKuX paldoT. BeiieneHne B yKa3aHHOM IEpeyHe
71a00paTOPHBIX PabOT, MPOBOAUMBIX JJISi KOHTPOJSI M OIEHKH, OCYIIECTBISETCS
yJacTHHKaMH  o0Opa3oBaTeNpHOTO  Tpollecca  HMCXOMAs M3  OCOOEHHOCTEH
TEMaTHYECKOTO TUTAHWPOBAaHWS M OCHamleHus1 kabuHeta ¢usuku. I[lpu sToMm
o0ecreuynBaeTCsl OBIAJCHUE OOYYArOIIUMHUCS YMEHHSIMH TIPOBOJUTH KOCBEHHBIC
U3MEPEHHSI, WCCIEAOBAHUS 3aBUCHUMOCTEH (U3MYECKUX BEIMYMH U TIOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPEIIOKEHHBIX THITOTES.

Bonpiioe BHUMaHWE yIEsETCS PEIICHUIO PAacuETHBIX M KadyeCTBEHHBIX 3ajad.
[Ipu »sTOoM st pacu€THBIX 3a7a4 MPUOPUTETOM SBISIIOTCS 3a7aud C SIBHO
3aJaHHOW (PU3UYECKON MOJEIbIO, MO3BOJISIIONINE TMPUMEHSATh U3yUEHHbIE 3aKOHBI
¥ 3aKOHOMEPHOCTU Kak U3 OJIHOTO paszfesia Kypca, TaKk U MHTETpUpYs 3HAHUS U3
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pa3HbIX paznenoB. [ KauecTBEHHBIX 3a/lad MPUOPUTETOM SIBIISIOTCS 3a/aHUs
Ha 0OBACHEHHUE MPOTEeKaHUs (U3NYECKUX SBICHUI U MPOILIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOAENU ISl CUTYyalluu MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu OI'OC COO x maTepuambHO-TEXHHUYECKOMY
o0ecrnieueHno yueOHOro mpoiecca 0a30BbId YPOBEHb Kypca (U3UKH B CpenHei
HIKOJIE JIOJDKEH H3Yy4aThCsl B YCJOBHSIX MpEeIMETHOro kabuHeTa (U3MKH WU B
YCIIOBUSIX HUHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA.
B xabuHeTe pu3NKU T0KHO OBITH HEOOXOIUMOE J1a00paTOpHOE 00OPYI0BAHUE
JUTSL BBITIOJIHEHUS YKa3aHHBIX B MPOTpaMMe YYECHUYECKUX MPAKTUYECKUX padoT u
JIEMOHCTPALIMOHHOE 000pYyA0BaHHUE.

JleMoHCTpanioHHoe  oOopyaoBaHue  GOpMHpPYETCSi B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  00OECHevYMBaeT IOCTaHOBKY
NEPEYUCIICHHBIX B MPOTpamMMe KIFOUEBBIX JAEMOHCTPAllMi Al HMCCIEAOBaHUSA
U3y4aeMbIX SIBICHHH W TPOIECCOB, SMIMPUUECKUX M (PyHIAMEHTAIbHBIX
3aKOHOB, MX TEXHUYECKUX MPUMEHEHUIA.

JlaGopatopHoe oOopynoBaHuE Uil YYEHMUECKHMX  IPAKTHUYECKUX PpadoT
dbopMupyeTcss B BUJE TEMATHYECKUX KOMIUIEKTOB M OOECIEYMBACTCA B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydJarommxcs. TemaTHueckue KOMIUICKTHI
7a00paTOPHOTO OOOPYAOBaHUS JIOJDKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U IU(POBBIX MHPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHUJE LIMPPOBBIX J1aOOpaTOPHil.

HOEJIA U3YUYEHUSA YYEBHOI'O NIPEJMETA «®U3UKA)»
OCHOBHBIMH LIETISIMUA M3Yy4eHHS (PU3UKH B 0OIIEM 00pa3oBaHUU SIBIISIOTCS:

— (QopMupoBaHuE HWHTEpeca M CTPEMIICHHS OOy4YalIIUXCd K HaydyHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTHE HMX HWHTEIUIEKTYaJbHbIX W TBOPYECKHX
CIIOCOOHOCTEI;

— pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIe MO3HAHUA U (POPMHUPOBAHUE
MCCJIEIOBATENIBCKOTO OTHOUIEHUS! K OKPYXKAIOLUM SIBJIICHUSM;

— (opmupoBaHME Hay4dHOIO MHUPOBO33pEHHUS Kak pe3yJbTaTa H3yYCHUs
OCHOB CTPOCHHMS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

— QopMupoBaHue yMEHUH OOBSICHATH SBJICHHS C  HCIOJb30BAHUEM
(bu3MYeCKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

— (QopMupoBaHue MPEACTABICHUN O pOJXM (PU3UKU ISl PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUM.

Joctmxenne dSTuxX Leneil obecreunBaeTcss pelIeHUEM CIEOYIOIUX 3a1ad B
nporecce U3ydeHus Kypca GU3MKU Ha ypOBHE CpeHEro o01iero oopa3oBaHus:

— MpUoOpeTeHre CUCTEMBI 3HAaHUN 00 00mMX (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsX, BKJIKOYAas MEXaHUKY, MOJIEKYJIAPHYIO (PU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

— (opmupoBaHUe YMEHHUI IPUMEHATH TEOPETUUECKUE 3HAHUS JIJIS
OOBsICHEHUS (PU3NYECKHX SBJICHUM B TPUPOAEC U IS TPUHITHSL
MMPAKTUYECKUX PELICHUM B IMOBCEIHEBHOW JKU3HU;
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— OCBOEHHE CIIOCOOOB pEIlIeHNUs PA3IMYHBIX 337a4 C SIBHO 3a/1aHHOM
¢usznyeckoil Monenblo, 3aJay, MOAPA3yMEBAIOIINX CaMOCTOSTENIbHOE
co3anue (GU3NYECKON MOJENH, aIeKBAaTHON YCIOBHSM 3a/1a4H;

— TMOHHMMaHHE (PUBMYECKHX OCHOB W MPHUHIMIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKHUX TMPOIIECCOB, UX BIUSHUSA HA OKPY>KAIOIIYIO
cpeay;

— OBJAJICHUE METOAAMH CaMOCTOSITEIBHOTO TIAHUPOBAHHUS U TPO-

BeJcHUS (U3MUECKUX OKCIIEPHUMEHTOB, aHaliW3a W MHTEpIpeTaIiu
uHbOpMaIK, OINpeNeIeHHs] TOCTOBEPHOCTH MOJIYYEHHOTO Pe3ybTaTa;

— CO3/IaHHM€ YCIIOBUM JUIsl Pa3BUTHUS YMEHHU MPOEKTHO-UCCIEN0BATEIBCKOMH,
TBOPUYECKOU J1EATETbHOCTH.

MECTO YUEBHOTI'O INIPEJAMETA «®U3UKA» B YYEBHOM IIJIAHE
B cootBerctBUn ¢ ®I'OC COO ¢usuka sBisgercs o0s3aTeIbHBIM MPEIMETOM Ha
YpOBHE cpeqHero obimiero oOpa3oBanus. Pabouas mporpamMma mnperycMmarpuBaet
u3ydyeHre Qpusnku Ha 6a30BOM ypoBHE B 00bEMe 136 4 3a aBa roma oOydeHus 1o
2 u B Henenmo B 10 m 11 kmaccax. B temarndeckom mimanupoBanum Jisg 10 u 11
KJIACCOB TIPEIIOJNIaraeTCs pe3ePB BPEMEHH, KOTOPBIN YUUTENh MOXKET MCIIOIb30BaTh
M0 CBOEMY YCMOTPEHUIO, U TTOBTOPUTEIHHO-0000IIAIOIINE YPOKH.
JIro0ast paboyasi mporpaMmMa JOJKHA MOJHOCTBIO BKJIIOYATh B CEOSl COJIEpIKAHUE
JAHHOU MPOTPaMMBI.
B oTnenbHbIX ciaydasx Kypc pU3HKU 0a30BOTO YPOBHSI MOKET U3y4aThCs B 00BEME
204 4 3a nBa rona oOydenus (3 u B Hememo B 10 m 11 kmaccax). B atom ciydae
yBeJIMUMBaeTCA He MeHee dYeM A0 20 4  pe3epBHOE BpeMs, KOTOpOE
UCIIOJIB3YETCSl  YYUTENEeM JJii  W3Y4YeHHUS BOIPOCOB, TECHO CBS3aHHBIX C
BBIOpaHHBIM TpodusieM OOy4eHHs, U YBEIWYMBAaeTCd YyueOHas Harpyska,
OTBOJMMAs  Ha U3yYCHUE  MEXaHWKH, MOJICKYJISIPHON  (QU3UKH U
NEKTPOJUHAMUKHM, 3a CU€T pacHIMpeHus uucia JabopaTopHBIX  paboT
MCCJIEIOBATENILCKOTO XapaKTepa U YPOKOB PEUICHUSI KAaYECTBEHHBIX M PACUETHBIX
3azay.

[NIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YUEBEHOI'O
I[MPEAMETA «®U3UKA» HA YPOBHE CPEJJHET'O OBIIEI'O
OFPA30OBAHUS (FA3OBBI YPOBEHD)

OcBoenne yuebHOro mpenmera «®dus3mka» Ha YPOBHE CpEIHETO O0OIIero
oOpazoBaHus (0a30BbIN YPOBEHB) NOKHO 00ECIIEUUBATh JOCTUKEHUE CIICTYIOIINUX

JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI
I'pasxcoanckoe éocnumanue:
— c(hOpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMH 00YYaIOIIETOCs Kak
aKTUBHOTO U OTBETCTBEHHOI'O YWJIEHA POCCHICKOTO OOIECTBA;
— TPUHATHE  TPAAUIMOHHBIX  OOIICUEIOBEUECKUX T'YMAaHHUCTHYECKUX U
JIEMOKPATHYECKUX IIEHHOCTEH;
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— TOTOBHOCTb BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEPECAaX IPakIaHCKOro
o0I1IecTBa, y4acTBOBATh B CAMOYMPABICHUH B IIKOJIE
U JETCKO-IOHOIIECKUX OpraHu3alusx;

— YMEHHUE B3aUMOJICIICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMU B COOTBETCTBUU
¢ UX QyHKIUSAMU U Ha3HAYCHUEM;

— TOTOBHOCTb K T'YMAaHUTapPHOW M BOJIOHTEPCKOU NEATENBHOCTH.

Ilampuomuueckoe socnumanue:

— cOpMHUPOBAHHOCTh POCCHMCKON TPAKTAHCKOW HICHTHUYHOCTH,
NaTpUOTHU3MA;

— IIEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM; JOCTHUKEHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHHKE.

LlyxoeHno-npascmeennoe gocnumanue:

— c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUSA, 3TUYECKOIO IMOBEIECHUS;

— CIOCOOHOCTH OLICHMBATh CHUTYallMI0O W NPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHCII€ B JEATEIbHOCTH YYEHOTO;

— OCO3HAHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OyAYyILETO.

Acmemuueckoe gocnumanue:

— 3CTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAs 3CTETHUKY HAYYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAyKE.
Tpyoosoe eocnumanue:

— HHTEpec K pa3inyHbIM chepam npodecCHOHATbHON JESATENIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (DM3UKON W TEXHUKOH, yMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynaymieil mpodeccuu W pean30BHIBAThH
COOCTBEHHbBIC KU3HECHHBIC TUIAHBL;

— TOTOBHOCTb U CIIOCOOHOCThH K 00pa30BaHUIO U CaMOOOpa30BaHUIO
B 00J1acTU (DU3MKU HA NPOTSKEHUU BCEH KU3HM.

IJKonocuveckoe gocnumanue:

— c(OpMHUPOBAHHOCTh HKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TJI00aJIBLHOIO
XapakTepa 3KOJOTUYECKHUX MPoOieMm;

— IUIAHAPOBAHUE W OCYIIECTBJIEHHE JICMCTBUM B OKPYKAaKOIIECH cpelae Ha
OCHOBE 3HaHHMs LEJEed YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

— paclUMpeHHe OmbITa JEATEIbHOCTH SKOJOTMYECKOM HaNpaBICEHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUU 1O (PU3MKe.

Llennocmu HayuHo2o NO3HAHUAL:

— c(hopMHPOBAaHHOCTP MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUYECKON HAYKWU;

— OCO3HAaHHME LEHHOCTH HAay4YHOW JAESATENBHOCTH, TOTOBHOCTh B IPOLECCE
U3y4eHUs (PU3MKU OCYIIECTBISATH MPOEKTHYI0 M HCCIEA0BATEIbCKYIO
NeATEIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE.

B mpouecce OCTHXKEHHSI JUYHOCTHBIX PE3YJBTATOB OCBOCHUS MPOrPAMMBbI
CpeaHero oomiero oopa3zoBaHus 1Mo (Gusuke y oOy4arommXxcsi COBEPIICHCTBYETCS
IMOYUOHANLHBIU UHMENNeKM,, TIPEATNoNaralouuii cOpMUPOBAHHOCTH:

—  CAMOCO3HAHUA, BKJIFOYAOIIIETO CHOCOOHOCTD NOHUMATh CBOE
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HYMOIIMOHAIEHOE COCTOSHUE, BHUJACTH HAINPaBICHHUS Pa3BUTHS
COOCTBEHHOW AMOILIMOHAIBHOI cephl, ObITh YBEPEHHBIM B cebe;
camopezyiuposanusi, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHUE

NPUHUMATh OTBETCTBEHHOCTH 3a CBOE IMOBEJIECHUE, CIOCOOHOCTH
alanTHPOBATHCS K SMOIMOHAIBLHBIM U3MEHCHUSIM U TIPOSIBIIATH

THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYMpeHHel Momusayuy, BKIIIOYAIONIEH CTpeMIIeHUEe K JOCTHIKCHUIO IIEIH
U yCTexy, ONTHMH3M, WHUIIMATHBHOCTh, YMEHHUE NEHCTBOBATh, UCXOMIS U3
CBOHMX BO3MOKHOCTEH;

oMnamuy,  BKIIOYAIOMIEM  CHOCOOHOCTh  MOHUMAaTh  SMOIMOHAIBHOE
COCTOSIHUE JIPYTHX, YYUTBIBATH €0 IMPH OCYIICCTBICHUU

OOIIeHUs, CIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

COYUANbHBIX ~ HABBLIKOG,  BKIIOYAIOIIMX  CIIOCOOHOCTH  BBICTPAMBATh
OTHOIICHUS C JPYTUMU JIOABMH, 3a00THTHCS, MPOSBISATH

MHTEpEC U paspemaTb KOH(QIHUKTHIL.

METAIIPEAMETHBIE PE3YJIBTATBI
VYHuBepcanbHble O3HABATEIbHBIE ACHCTBUS
Bbasoevie nocuueckue oeticmeus:

CaMOCTOATENLHO  (POpMyNIHpOBaTE H  aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMmaTpuBath €€ BCECTOPOHHE;

OTIPENENIATh eI JEATEIbHOCTH, 3a/JaBaTh MapaMmeTpbl M KPUTEPUHU HX
JIOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHMS B  pacCMaTpPUBAEMBIX
(bU3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUIaH PEIIEHUs MPOOJIEeMbl ¢ YYETOM aHalu3a
UMEIOIINXCS MaTePUATbHBIX U HEMATEPUATIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE
pe3yIbTaTOB IIEJISIM, OLICHUBATh PUCKU TOCIEACTBUI JESTEIBHOCTH;
KOOPJIMHUPOBATh U BBITIOJHATH PadOTy B YCIOBHUSAX pPEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAaHHOTO B3aMMO/ICHCTBHS,

pa3BUBaTh KPEATHUBHOE MBIIUICHHE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Basoevie ucciedosamenvckue oetucmeus:

BJIAJIETh HAyYHOW TEPMUHOJIOTHEH, KITFOUEBBIMHU TMOHSATHUSAMH WU METOIAMHU
bu3znyeckoil HayKu;

BJIaJIeTh ~ HaBBIKAMH  Y4eOHO-HCCIIEOBATEIbCKOM M TPOEKTHOM
JESITEIbHOCTH B 00J1aCTH (PU3UKU; CTOCOOHOCTHIO U TOTOBHOCTBIO

K CaMOCTOSITEIbHOMY TIOMCKY METOJOB peIleHusl 3amad (PU3NIECKOTO
COJIEpKaHUs, TPUMEHEHUIO PA3INYHBIX METOAOB IMO3HAHUS;

BJIAJIETh BUJIAMH JICATEILHOCTH TIO MOJYYSHHIO HOBOTO 3HAHUS,

€ro MHTEpIIpEeTaluy, NMPeoOpa3oBaHUI0 W MPUMEHEHHUIO B pa3-

JAYHBIX YYEOHBIX CHUTyaIMsX, B TOM 4YHUCIIE TPU CO3JaHUH Yy4eOHBIX
MIPOEKTOB B 00JaCTH (PU3UKHU;

BBISIBJISITh TIPUYMHHO-CIIEJICTBEHHBIC CBSI3W M AaKTyaJH3WpOBaTh 3ajady,
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BBIIBUTATh  THUNOTE3Yy €€  peuieHus, HaxoJIUTh AapryMEHThl s
JIOKa3aTesIbCcTBa CBOMX YTBEPKICHUH, 3a/aBaThb NapameTpbl U KPUTEPHUU
peLIeHHS;

aHAIM3UPOBaTh IIOJIYYCHHBIE B XOJ€ pEIICHUA 3aJaud PE3yJbTaThl,
KPUTUYECKHA OLIEHUBATh HMX JOCTOBEPHOCTb, MPOTHO3UPOBATh H3MEHEHHE
B HOBBIX YCIJIOBHUSIX;

CTaBUTh M (QOpMYyJIHpPOBaTH COOCTBEHHbIE 3aJaull B 00pa3oBaTelIbHOM
NESATEIbHOCTH, B TOM YMCIIC TIPU U3yUYeHUU (PU3UKH;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIbIT;
YMETh IEPEHOCUTDH 3HAHUS IO (PU3UKE B MPAKTUYECKYIO 00J1aCTh
KU3HEIEITeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE MJIEH, MpEjiaraTb OPUTMHAIBHBIE MOAXOAbl U PELICHUS;
CTaBUTbh MPOOJIEMBI U 33J1a4yH, TONYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Paboma ¢ ungopmayueii:

BJA/IeTh HaBbIKAMHU MOJIy4YeHHUs HHGOpMauuu (U3NYECKOTO COACpPKAHUS
U3 MCTOYHUKOB pA3HbIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBISTh IOMCK,
aHaJln3, CUCTEeMATHU3allMi0 M HHTEpIpeTalio HHPOpPMAIUK pa3IndHbIX
BUJIOB U (HOPM Ipe/ICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTHh MH()OPMAIINY;

UCTIONB30BaTh  CpEeACTBa HMH(POPMAIIMOHHBIX Y KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PENICHUHM  KOTHUTHBHBIX, KOMMYHUKATHBHBIX H
OpraHU3allMOHHBIX 33Jlad C COOJIIOICHHEM TpeOOBaHUN HPrOHOMHMKH,
TEXHUKH O€30MacCHOCTH, THUTHUEHBI, PECypcocOepeKeHusi, MPaBOBBIX U
TUYECKUX HOPM, HOpM MH(POPMAIMOHHOMN 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJEP>KaHUSI B Pa3IMYHBIX (op-

MaTax C Yy4€ToM Ha3HaueHus HHOpMalMM U LEJeBOM ayIuTopuw,
BbIOMpasi ONTUMAJIbHYIO (OpMY MpPEJCTaBICHUS U BU3yaJU3alUU.

YHuBepcajJbHble KOMMYHUKATUBHBIE 1€MCTBUS
Obwenue:

OCYHIECTBJIATh OOIIEHHE Ha ypoKax ()M3UKHA U BO BHEYPOUHOM
NEeSATEeTbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyalldd H  CMSAT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOIO TOYKY 3PCHHUS C HCIIOJIh30BAaHHEM
SI3BIKOBBIX CPEJICTB.

CoemecmHasn 0essmenbHOCb:

MNOHUMAaTh u HCIIOJb30BaTh [IpEUMYILECTBA KOMaHJHOM u
WHUBUTyaIbHON PaboTHI;

BBIOMPATh TEMATUKY W METOJbl COBMECTHBIX NEUCTBHMA C Y4ETOM OOIIUX
WHTEPECOB, U BO3MOYKHOCTEHW KaXKJOr0 WICHA KOJJICKTHBA,

MPUHUMATh LEJIM COBMECTHOU NEATEIbHOCTH, OPTraHU30BHIBATH

Y KOOPJIMHUPOBATHh IECUCTBUA IO €€ NOCTHUKEHHUIO: COCTABIIATH
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IUIAaH JCUCTBHUHM, PACHPENECTATh POJIM C YYETOM MHEHUM YYAaCTHHUKOB,
00CYy>KIaTh pe3yJbTaThl COBMECTHOU PaldOTHI;

OLICHMBATh KAa4ECTBO CBOEr0 BKJIAJa M KaXXJAOTO Y4YaCTHHKA KO-

MaH/bl B OOIIMI pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSM;

Ipe/iaratb HOBBIE IPOEKThI, OLECHHUBAaTh HWJECH C TMO3ULHAH HOBU3HBIL,
OpUTMHAJIBHOCTH, NMPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIISITh MO3UTUBHOE CTPATETHYECKOE IIOBEJACHUE B pa3-

JUYHBIX CUTYyalHUsAX, NPOSBIATH TBOPYECTBO M BOOOpa)KEHUE,

OBITh UTHUIIUATUBHBIM.

YHI/IBepcaJILHI)Ie PEryJsiTUBHLIC IleﬁCTBHH
Camoopzanauuﬂ:

CaMOCTOATENLHO OCYIIECTBISATh MO3HABATEIBHYIO JEATEILHOCTh B 00JACTH
GU3UKKM U aCTPOHOMHHM, BBISIBISATH MPOOJIEMBI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSATEIILHO COCTAaBJIATh IUIAH PEIICHUS PAacUETHBIX M KadeCTBEHHBIX
3a/a4, TJIaH BBITIOJIHCHUS TPAKTUYCCKON pPabOTHl ¢ y4ETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW W MPEANOYTEHUI;

JaBaTh OIICHKY HOBBIM CHUTYAaIlUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;
Jenatb OCO3HAaHHBIA BBIOOp, apryMEHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTh 3a PEIlCHUE;

OIICHUBATh TIPHOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO SPYIULIMU B OOJACTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U

KYJIbTYPHBI YPOBEHbD.

CamoKkoHmponw:

JIaBaTh OLCHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJICTh HABBIKAMU MMO3HABATEIILHON PeIICKCUN KaK OCO3HAHUS
COBEpIIAEMBIX JACUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHMI; UCTIOJB30BATh MPUEMBI pedriekcuu as

OILICHKU CUTYaIllH, BHIOOpAa BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKU U CBOCBPEMEHHO NMPUHUMATH PEIICHUSA

M0 UX CHMXKEHUIO;

IIPUHUMATh MOTHUBBI W apPTyMEHTBl JPYyIUX IIPU AaHAJIU3€ pPe3yJIbTAaTOB
JESITETbHOCTH.

Ipunamue cebs u opyeux:

NPUHUMATh Ce0sl, MOHMMas CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHAMAaTh MOTMBBI M apryMEHTBl JPYyTHX IpPHU AaHAIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO IPYTHMX HA OUIMOKH.
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NPEJIMETHBIE PE3YJIbTATbI
10 kaace

B mpouecce usydenust kypca ¢usmku 06a3zoBoro ypoBHs B 10 kimacce ydeHUK
HAYy4YUTCS:

JEMOHCTPHUPOBATh Ha MPUMEpaxX pPOJIb M MECTO (PU3MKH B (DOPMHUPOBAHHH
COBPEMCHHOW HayYHOH KapTHHBI MUpPA, B Pa3BUTUH COBPEMECHHOW TCXHHKHU
U TCXHOJIOTHH, B NMPAKTHUYECKOW ACATCIBHOCTH JIIOJICH;

VYUTBIBATh TPAHUIIBI TMPUMCHEHUS WM3YyUYCHHBIX (U3UUYCCKUX MOJICIICH:
MaTepHalbHas TOYKA, WHEpUHAIbHAs CHCTEeMa OTcuYéTa, aOCOJIFOTHO
TBEPIIOE TENIO, WACAIBHBIA Ta3; MOJEIN CTPOSHUS Ta30B, XUIKOCTEH H
TBEPIBIX TEJ, TOYCUHBIN AIICKTPUUCCKUM 3apsi MpH perieHuU HU3NICCKUX
3a7a4;

pacro3HaBath (pU3NYECKUe SBICHUS (MPOIECChl) U OOBICHATH

WX Ha OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KHHETUYECKON TEOpHH
CTPOCHHS BEIIeCTBA U AIEKTPOAMHAMUKHU: pPaBHOMEPHOE "
PaBHOYCKOPEHHOE MPSMOJMHEHHOE JBMIKEHHE, CBOOOJHOE IaJeHHuE Tel,
JIBIDKCHUE TI0 OKPY)KHOCTH, WHEPIUs, B3auMojehcTBue Tei; Auddysus,
OpOYHOBCKOE  JIBIDKCHHE, CTPOCHHE JKUJKOCTEH U TBEPABIX TElI,
M3MEHEHHE 00BhEMaA Teln

Npu HarpeBaHuM (OXJaXJACHUHU), TEIJIOBOE pPAaBHOBECHE, HCIApPEHUE,
KOHJICHCAITUS, TUIAaBICHUE, KPUCTALTU3AINS, KUTICHWE, BIAKHOCTHh BO3IIyXa,
MOBBINICHUE MaBJICHUS Ta3a TMPH €ro HArpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXY IapaMeTpaMHu COCTOSHHUS Ta3a B M30IPOIeccax; dIECKTPU3AIIHS
TeJI, B3aUMOJICHCTBUE 3apsJIOB;

OMHCBHIBATh MEXAHMYECKOE JBMIKEHHUE, UCIIONB3Ys (PU3HMUYCCKUE

BEJIMUMHBI. KOOpJIMHATA, WyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHUE,
Macca Tella, CHUJla, UMITYJIbC Teja, KUHETHYECKasl dHEPTUsl, MOTESHIIMAIbHAS
DHEPrusl, MEXaHWYeCKasl paboTa, MEXaHHYECKass MOIITHOCTh; MPH OMHUCAHUHN
MPAaBUJIBHO TPaKTOBaTh (DU3WUYECKUH CMBICT HCIIOIb3YEMBIX BEIIMYHUH, HUX
0003HaYCHUSI M CIAUHUIIBI, HAaXOIUTh (POPMYIBI, CBS3BIBAIONINE JTAHHYIO
(GU3UYECKYI0 BEIMYHUHY C IPYTUMH BEIIMYNHAMU;

ONKCHIBATh HM3yYCHHBIC TEIJIOBBIC CBOWCTBA TEJ W TEIJIOBBIC SIBJICHUS,

UCTIONB3Yyd (U3WUYECKUEe BEJIMYMHBI: JaBJICHHE Ta3za,  TeMIeparypa,
CpelHsAsl KUHETHYECKAsh DHEPrusi XaOoTHYECKOTO  JBHKEHHUS MOJICKYII,
CPEOHEKBAAPATUYHAs CKOPOCTbh  MOJIEKYII, KOJINYECTBO  TEIJIOTHI,

BHYTPCHHSSI JHEprusi, padoTa rasza, Kodh(HUIMEHT MOJIE3HOTO JCHCTBUSA
TEIUIOBOTO JBUTATENS; MPHU OMUCAHUM MPABUIBHO TPAKTOBATh (PU3NUECKUIA
CMBIC HCHOJIb3YEMBIX BEJIMYHH, UX O0O3HAUEHHUS M €JAMHHULbI, HAXOAWUTb
dbopMyIibl, CBA3BIBAIOIINE JaHHYIO (DU3HUECKYI0 BEIUYUHY C JIPYTHMMH
BEJIMYMHAM;

ONMKCHIBATh M3YUYEHHBIE AJIEKTPUUECKUE CBOWCTBA BEILIECTBA U
AIEKTPUUECKHUE SIBICHUS (IIPOLIECCHI), UCMONB3YsT (PU3NYECKHE BEITUUHMHBIL:
ANEKTPUUECKUI  3apsll, JJIEKTPUYECKOE TMOJe, HanpsHKEHHOCTh O,
NOTEHIMaJ, pa3HOCTh MOTEHLUHAJIOB; MpHU OMMCAaHWUU TPABUIHHO
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TPakTOBaTh (PU3UUYECKUN CMBICI MCIOJIb3YEMbIX BEJIMYMH, X 0003HAYEHUS
U EIUHHIIBI; YKa3blBaTh (POPMYJIbI, CBSI3BIBAIOIIME AAHHYIO (DU3UUECKYIO
BEJIMYMHY C APYTUMHU BEIUYUHAMU;

aHAIM3UPOBaTh (PU3NUYECKUE MPOLECCHl U SBJICHHS, UCIOJIb3YS
¢usznyecKkrue 3aKOHbI M MPUHLUIBL: 3aKOH BceMupHoro tarotenus, |, Il u
Il 3akonbl HproTOHA, 3aKOH COXpaHEHUs] MEXaHWYECKOM SHEPIruH, 3aKOH
COXPAaHEHHUS UMIIYJbCa, MPUHLMUIN CYNEPHO3ULUUA  CHI, IPUHIUI
paBHOMpABUS  WHEPUMUAIBHBIX  CHUCTEM  OTCYETA;  MOJIEKYJSPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHUSI BELIECTBA, TIa30BbIE 3aKOHBI, CBS3b
CpeIHEN KHWHETHYECKOM HHEPruu TEIUIOBOTO JBUKEHHUS MOJEKYT C
aOCOJIIOTHOM TeMIlepaTypoil, TMepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHHUsl  JJIEKTPUYECKOro 3apsiaa, 3akoH KyioHa; npu  3ToM
paznnyaTh

CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U
ycioBus (TpaHuIlbl, 007IaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHLIUIIBI JEHCTBUS MAIllUH, IPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh yCIOBUS UX O€30MacHOrO
VICITOJIB30BAHUS B ITIOBCEIHEBHOM KU3HU;

BBIIIOJIHATh OSKCIIEPUMEHTHI 10 HCCIECIOBAHUIO (PU3UYECKUX SBICHUN H
IPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX, U KOCBEHHBIX M3MEPEHMI: MIpH
3ToM  (opMyaupoBarh mpoOiemy/3ajadyy M THUIOTE3y  y4eOHOro
HKCIIEPUMEHTA; COOMpaTh YCTAaHOBKY W3 MPEMJIOKEHHOrOo O0OpyAOBaHUS;
MPOBOJUTH OMBIT U (POPMYJIHPOBATH BHIBOBL;

OCYILECTBIISITh TPSIMbIE W KOCBEHHbIE HM3MEPEHUs (U3MUYECKUX BEIINYMH;
OpU 3TOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh
M3BECTHBIE METOJbI OLIEHKU NOTPEIIHOCTEN U3MEPEHU;

UCCJIEI0BATh 3aBUCUMOCTU MEXAY (PU3NYECKUMH BEIUYMHAMU

C HCIOJb30BAHWEM NPSIMBIX HM3MEPEHUH: MpU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpPOBaTh  PE3yJbTaThl  MOJYYEHHOW  3aBUCUMOCTH
¢bu3nYecKUX BEIUYUH B BUJIE TAOJWIl U TPauKOB, AENaTh BBIBOJBI IO
pe3yibTaTaM UCCIEeI0BaHMUS;

co0ro1aTh paBuiia 6€30MacHOro Tpy/Ja MpU MPOBEACHUU UCCIIEOBAaHUM B
pamMKax yuyeOHOro SKCIIEpUMEHTa, y4eOHO-UCCIEI0BaTENbCKOW U MPOSKTHOM
NEATEIPHOCTH C  HCIOJB30BAHUEM  W3MEPUTEIBHBIX  YCTPOWCTB MU
1abopaTopHOTO 000PYOBAHUS;

pemath pacu€THBIE 3a/1auu ¢ SBHO 3aJjaHHON (PU3UUYecKoi Moie-

JIbIO, UCTIONB3YS (PU3UYECKHE 3aKOHBI M MPUHIIUIBI; HA OCHOBE

aHanM3a YCIOBUS 3aJauyd BbBIOMpaTh (U3UYECKYI0 MOJENb, BBIICIAThH
bu3nyeckue BeTUUYUHBI U (POpPMYIbI, HEOOXOIMMBbIE ISl €€ pelIeHus,
IPOBOJUTh PACUETHl U OIEHUBATH PEATLHOCTh IOJYYEHHOI'O 3HAYEHUs
(bU3NYECKON BEITMYMHBI,

pemars KA4eCTBEHHBIE 3a1a4u: BBICTPAUBATh JIOTUYECKU
HENPOTHUBOPEYMBYIO LEMOYKY PACCYXKIACHUM C ONOPOM Ha W3yYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (hU3HUYECKUE SBIICHUS;
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— HCIIOJIb30BATh MPHU PEUICHUH Y4eOHBIX 3a/lady COBpEMEHHbIE HH-
(dbopMaImoHHbIE TEXHOJOTHH IS MOHMCKA, CTPYKTYpHUPOBAHMUS,
UHTEpPIpPEeTallud M TPEACTaBICHUS Y4YeOHONH W HAay4YHO-TIOMYJISIPHOM
uHbOpMaIluK, MOIYYCHHOH U3 PA3NUYHBIX HCTOYHHKOB;

KPUTHYECKH aHATM3UPOBAThH MOJIydaeMyro WH(OPMALIUIO;

— TPUBOAWUTH TMpPHUMEPHl BKIAJA POCCUHCKUX H 3apyOekHBIX YUYEHBIX-
($U3MKOB B pa3BUTHE HAYKH, O0BSICHEHNE MPOLIECCOB OKPY)KAIOLIETO MHpPa, B
pa3BUTHE TEXHUKU M TEXHOJIOTUH;

— HCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS MO (PU3HMKE B MOBCEAHEBHOU KU3HU
Uit obecrieueHrs 0O€30MacHOCTH MpU  OOpallleHHMH ¢ OpuOopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JJII COXPAHEHHS 30pPOBbS U COOIIOICHUS
HOPM HKOJIOTHUECKOr0 IOBEJCHMS B OKpYXarolllel cpene;

— paboTaTh B IpyHINe C BBINOJIHEHUEM PA3IMYHBIX COILMAIbHBIX
poJiel, TJIaHUpPOBaTh pabOTy TPYIIbl, pPALMOHAIBHO PaCHpenesaTh
OOS3aHHOCTM M IUJIAaHUPOBATh  JIEATENbHOCTh B HECTaHJAPTHBIX
CUTyalUsiX, aIEKBATHO OLICHUBATh BKJIAJl KaKJIOT0 U3 yYaCTHUKOB I'PYIIIbI B
pelIeHre paccMaTpUBaeMoOn IPOOIIEMBI.

11 kaace
B mporecce u3ydenusi kypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ydeHUK
HAYy4YUTCS:
— JIEMOHCTPHUPOBATh HAa MPUMEPAX POJb U MeCTO (UZUKU B (POPMUPOBAHUU
COBPEMEHHOW HayYHOI KapTUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKU U TEXHOJIOTMH, B IPAKTUYECKOM JEATEIBHOCTH
JOJIeH, 1EeTIOCTHOCTh U €IMHCTBO (hU3MUYECKON Kap-
TUHBI MUPA;
— YUYUTHIBATh TpPaHULBl NPUMEHEHUS HW3YYEHHBIX (PU3UYECKUX MOJICIICH:
TOYEYHBIN DJIEKTPUYECKUN 3apsif, JIyd CBETa, TOUCUHBIN
UCTOYHUK CBETa, SJICpHAs MOJeJb aToMa, HYKJIIOHHAas MOJIeJib aTOMHOTO
sqipa Ipu pelieHuu GU3nYecKuX 3aaady;
— pacrno3HaBaTh (U3MYECKUE SIBICHHUS (TIPOLecChl) M OOBSICHATH WX Ha
OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKHA M KBAaHTOBOW (DM3HUKHU: IIJIEKTpUUECKas
MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE ACHCTBUS

TOKa, BBaHMOI[eﬁCTBHe MAar"guToOB, QJICKTPpOMAIruuTHAsA  HMHIAYKIHUA,
I[CﬁCTBHG MAaraimuTHOI'O II10JIsI Ha IIPOBOJHHK C TOKOM H I[BH)KanHfICH 3apsnd,
SJICKTPOMAarduTHBIC KoJIcOaHus u BOJIHBI, HpHMOHHHeﬁHOC

pacmnpocTpaHEHHUE CBETa, OTpPaXEHHE, MpesioMiieHue, HHTepepeHIIus,
nudpakiys U mospu3anus CBeTa, AUCHEPCUsi CBETa; (POTOIIEKTPUUECKUN

s dekt (boTordpdexr), CBETOBOE JIaBJICHUE, BO3HUKHOBEHUE
JMHEHYaTOro CIEeKTpa aromMa BOJOPOJA, €CTeCTBEHHAsh W HCKYCCTBEHHAas
PagNOaKTUBHOCTD;

— ONUCHIBATH U3YYEHHbIC CBOMCTBA BEILIECTBA (2JIEKTpUYECKHE,
MarHuTHbIC, ONTHUYECKHE, DJIECKTPUYECKYI0 MPOBOJUMOCTh Pa3JIMYHBIX
Cpell) W BJIEKTPOMATHUTHBIC SIBJICHHS (IIPOIIECCHI), UCTIONB3YS (HU3UIECCKUE
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BEJIMYMHBI:  DJICKTPUYECKHH  3apsj, cuja TOKa, DJIEKTPUYECKOE
HaIpsSHKCHUE, DJICKTPUYECKOE COMPOTHBICHUE, PA3HOCTh IMOTCHIIMAJIOB,
D/IC, paboTa TOKa, WHAYKIMS MArHATHOTO TIOJs, Cuia Awmrmepa, Cuiia
JlopeHiia, WHIYKTUBHOCTHb KATYIIKH, DHEPIHS  JJIEKTPUYECKOTO W
MarHUTHOrO TOJIEH, MEpPUOJ W YacToTa KoJieOaHMH B KoJeOaTeIbHOM
KOHTYpE,

3apsAa M CHJIa TOKa B TIPOIECCE TapMOHWYECKUX DIICKTPOMArHUTHBIX
KojcOaHui, (OKYCHOE pacCTOSHHE M ONTHYCCKas Cuja JIMH3BIL, IpU
ONMCAHWKM TPABHJIBLHO TPAaKTOBaTh (PU3WYSCKHA CMBICI HCIOJB3yEMBIX
BEeJIMYMH, WX O0O3HAYCHUS W  COUHUIBI; YyKa3blBaThb  (OPMYJIBL,
CBSI3BIBAIONIUE JAHHYIO (PM3UYCCKYIO BEJIUYUHY C JPYTUMHU BEIMYHHAMM,
ONKCHIBATh WM3yYCHHBIE KBAHTOBBIC SIBJICHUS W TIPOIECCHI, HCIIOIB3YS
bU3MYeCKUe BEIWYMHBI: CKOPOCTH DJIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJTHBI M YaCTOTA CBETA, SHEPTHS U UMITYJIbC (POTOHA, TIEPHO]T TTOTypacmaia,
DHEPTUS CBSI3M AaTOMHBIX S7A€p; TPU ONMUCAHWW TMPABHIBHO TPAKTOBATh
GU3MYECKU CMBICT HCIONB3YEeMBIX BEIWYHH, WX OO0O3HAYCHHS U
CAVHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JaHHYIO (HU3UIECKYIO
BEIIMUYMHY C JPYTMMH BEJIWYHWHAMH, BBIUHUCIATH 3HaYeHHUE (DU3MUECKOI
BEJINYUHBI;

aHAJM3UPOBATh (PU3MUECKHE IPOILIECCHI U SIBJICHUS, MCIIOIb3Ys

¢uznyeckue  3aKOHbBI M NpUHOUOBL  3akoH  OMa,  3aKOHBI
IIOCJIE0BATENBHOIO M MApauIEIbHOIO COEAUHEHHS IPOBOJHUKOB, 3aKOH
JIxoyns—IJlenna,  3aKkOH  DJIEKTPOMAarHUTHOM  MHAYKLIWH,  3aKOH

NPSIMOJIMHEMHOTO PAacpOCTPAaHEHUS] CBETa, 3aKOHBI OTPAXKEHHUS CBETa,
3aKOHBI TPEJIOMJIEHUS] CBETa; ypaBHEHHE OiHIITeHHa s hoToddPdekra,
3aKOH COXpaHEHHsI DHEPIHH, 3aKOH COXPAaHEHUS HMITYyJbCca, 3aKOH
COXpaHEHHUS DJEKTPUUECKOTO 3apsiia, 3aKOH COXPaHEHHs MacCOBOTO
gHclia, TOCTynaThl bopa, 3akoH paanOaKTUBHOTO pacmaaa; MpU ITOM
pasnuyath

CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE€ BbIpaKEHUE U
yciioBusl (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH;

OTIPEETSATH HAMPABICHUE BEKTOPA MHIYKIIUN MAaTHUTHOTO TIOJISt
MIPOBOIHUKA C TOKOM, CHJIBI Ammepa u cuiibl JIopeHa;

CTPOUTh WM ONHCHIBATH M300paXKeHHE, CO3AaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh SKCIEPUMEHTHI IO HUCCIEIOBAaHUIO (PU3MYECKHUX SIBICHUN WU
IPOLIECCOB C HCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX

U3MEpPEHHI: Tpu STOM (QOpMYyIUpPOBaTh MpoOiieMy/3ajady W THIOTE3Y
yu4eOHOTO JKCMEPUMEHTa; COOMpaTh YCTAHOBKY M3 MPEHAJIOKEHHOTO
000pyI0BaHUS; IPOBOJUTH OMBIT U (HOPMYJIUPOBATH

BBIBO/IHI,

OCYIIECTBIATh MPSMbIE U KOCBEHHBIE M3MEPEHUS (DU3HMUECKHUX

BEJIMYMH; TIPU STOM BBEIOMPATh ONTUMATBHBIN CIOCO0 U3MEPEHHSI

¥ HCTIOJIh30BaTh M3BECTHBIC METOJBI OIICHKHU TOTPEUTHOCTEH M3MEPEHHIA;
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UCCIIEIOBaTh 3aBUCHUMOCTH (PU3NYECKUX BEIUYMH C HCIOJIb30BaHHUEM
OPSIMBIX U3MEPEHHI: PU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHPOBAThH
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIUYUH B BHJE
TabmuIl ¥ TpaduKOB, Je1aTh BHIBOJBI [0 PE3yJlbTaTaM HCCIICOBAHMUS,
coOroIaTh mpaBuia 0€30MacHOTO TpyAa MPU MPOBEICHUU HCCIICIOBAHUMI
B paMKax Yy4eOHOTO DJKCIIEpUMEHTa, Y4YeOHO-HCCICIOBATEIbCKOW |
MIPOEKTHON JEATEIILHOCTH C HCIIOJIb30BAHUEM H3MEPHTEIBHBIX YCTPOMCTB
1 J1abopaTOpHOr0 00OPY/IOBAHHS;

pemiaTh pacy€THbIE 3aJa4UH C SIBHO 3aJJaHHON (pr3Hueckoi Mose-

JbI0, UCTIONB3Ys (PU3NYECKUE 3aKOHBI M MPUHIUIIBI, HA OCHOBE

aHallM3a YCIOBUS 3alaydl BBIOMPATh (PU3MUECKYI0 MOJEINb, BBIICIATH
buznyeckue BeMUMYUHBI U POPMYIIBI, HECOOXOAUMBIE IS

e€ perieHusi, MPOBOJAUTH PACUYETHl M OLIEHUBATH PEATHLHOCTD IO-
JYYEHHOIO 3HaYeHUs] (PU3NYECKON BEITUYHHBI;

pemarpb KayeCTBEHHbIE 3aJauu: BBICTPauBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO LENOYKY PpACCYX JACHUM C ONOpPOd Ha HW3Y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SBIICHUS;

UCTIONIb30BaTh MPH PEIICHUH YYE€OHBIX 33]a4 COBPEMEHHbBIC WH-
dbopMaImoHHbIE TEXHOJOTHH IS TOWCKA, CTPYKTYPHUPOBAHMUS,
UHTEPIIPETALNN U TIPECTABICHUS yUeOHON U HAYIHO-TIOIYJISIP-

HOW WH(OpMAaNUK, TOTYYECHHOW W3 Pa3IMYHBIX HCTOYHHKOB;
KPUTHUYECKHU aHAIM3UPOBATh MOIy4aeMyl0 HH(OPMALUIO;

OOBSICHATh MPHUHIMIBI JEHCTBUS MalllMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iauyaTh YCJIOBUS HUX 0€30MacHOrO HCMOJb30BaHUS B
MMOBCEIHEBHOM KM3HU;

OPUBOJUTH TPHUMEPHl BKIAAa POCCHHCKUX U 3apyOekKHBIX yUEHBIX-
(GU3MKOB B pPa3BUTHE HAYKH, B OOBSICHEHUE NPOLECCOB OKPYKAIOLIETO
MUpa, B Pa3BUTHE TEXHUKU M TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KU3HU
st obecrieueHrs 0e30MacHOCTH MpuU  oOpallleHuH ¢ Tnpubopamu |
TEXHUYECKUMHU YCTPONCTBAMH, JJIi COXPAHEHHs 30pOBbS U COOJIIOJCHUS
HOpPM 3KOJIOTHYECKOIO MOBEACHUS B OKpYXarolle cpene;

paboTath B Tpymme C BBHIMOJHEHUEM pPa3HYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh PA0OTy TPYIIIBI, PAIMOHATBFHO PaCIpenesaTh

00513aHHOCTH W TUIAHUPOBATh JEATEILHOCTh B HECTaHIAPTHBIX
CUTYyaIlUsIX, aICKBaTHO OIICHUBATHh BKJAJ KaKJIOTO W3 yYACTHHKOB TPYIIIHI
B PEIICHUE PacCMaTpUBAEMOM MTPOOIIEMBI.
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COLEP)KAHUE YYEBHOI'O IIPEIMETA «®U3NUKA»
(FA3OBBII YPOBEHD)
10 knace
PA3JIEJI 1. ®u3nka 1 MeTOAbl HAYYHOI'0 MO3HAHUA

®dusuka - Hayka o nmpupone. Hayunsle METONBI NMO3HAHMS OKPY’KAIOLIETO MHPA.
Pounb skcniepuMenTa 1 TEOPUH B MpoLiEcCe MO3HAHUS PUPOJbl. DKCIIEPUMEHT B (PU3UKE.

MonenpoBanue (QuU3MYECKUX SABJIEHUH U mporeccoB. HayuyHbple TuUmoressl.
dusnueckue 3aKOHbI W TEOpUU. [paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBHS.

Ponp 1 MecTo Qu3uku B HopMUpOBaHMM COBPEMEHHOI HAayyHON KapTUHBI MHpa, B
IIPAKTUYECKON AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

Amnanorossle 1 LU(POBbIE U3MEPUTEIbHbIE TPUOOPHI, KOMITBIOTEPHbIE JaTUUKU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxa

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOTO ABMKEHUs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienue, CKOpOCTh (CpeAHsIsi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOpPEHHUE
MaTepUaIbHOM TOYKH, HMX TPOEKIMH Ha OCH CHUCTeMbl KkoopauHat. CroxxeHue
MepeMEIICHUHN U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TPSIMOJIMHEWHOe JBMXKeHHE. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHMsI, MYTU U IMEpPEMEUIEHUs MaTepualbHOU
TOYKHU OT BPEMEHH.

CBoOoaHOe najieHne. Y CKOpeHre cBOOOHOTO ITaICHHUS.

KpuBonuneriHoe nBukeHue. [[BHKeHHME MaTEpUaIbHOW TOUYKHM IO OKPYKHOCTH C
IIOCTOSTHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBask CKOPOCTh, JINHEWHAsI CKOPOCTh. 1lepron u
yacToTa oopaiieHus. LleHTpocTpeMHuTeNbHOE YCKOPEHHE.

TexHu4ecKre yCTpONCTBA U TPAKTUUYECKOE TPUMEHEHHE: CITUJIOMETD,
JBIDKEHUE CHAPSIOB, IICMTHBIC U PEMEHHBIC MepeIayun.

Ilemoncmpayuu

Mopenbs cucteMbl OTCU€Ta, WUIIOCTPALUS KHHEMATHYECKUX XapaKTEPUCTHUK
JIBMOKCHUS.

[IpeoOpa3zoBanue IBHKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEeHHOM MPOCTPAHCTBE.

HaGnionenue naBwkeHuss Tena, OpOIIEHHOrO TMOJA YIJIOM K TOPU30HTY U
TOPU3OHTAIIBHO.
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W3mepenue yckopeHHst CBOOOTHOTO MaJICHUSI.

HamnpaBnenue ckopocTy Mpu ABUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

W3yyeHne HEPaBHOMEPHOIO [BIXKEHHS C LEJIbI0 ONpPENENCHUs MIHOBEHHOM
CKOPOCTH.

HccnenoBanue COOTHOLICHHsST MEXKIAY IyTSAMH, HIPOWJIECHHBIMM TEIOM 32
IIOCJIEIOBATEIbHBIE PABHBIE IMPOMEXYTKHM BPEMEHHU IIPY PABHOYCKOPEHHOM JBHKECHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3yyenue nBMKEHUS NIapUKa B BA3KON KUIAKOCTH.

N3yuenne nBuxKeHHs Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipununn otHocuTenbHOCTH ['anmunes. IlepBwit 3akoH Hperorona. MHepuuaibHbie
CHUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cui. Bropoit 3akoH HproToHa s
MartepuanbHOU Touku. Tpernii 3akoH Hpl0TOHA 17151 MaTepUATIbHBIX TOYEK.

3akoH BceMHUpHOTO TsroteHus. Cuia tskectu. IlepBas kocMHuueckasi CKOpOCTb.

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

Tpenue. Bunel Tpenus (mokosi, CkoiamkeHus, kaueHus). Cunma tpenus. Cyxoe
TpeHue. Cuiia TpeHUsl CKOJIbKEeHU U cuia TpeHus nokod. Koadduuument tpenus. Cuna
CONPOTHUBIICHNUS IIPU ABUKEHUU TEJIA B )KUJKOCTU WM rase.

[ToctynaTenbHOE U BpalaTeabHOE ABUKEHHE a0COIIOTHO TBEPAOIO Tea.

MoOMEHT chibl OTHOCUTEIBHO OCH BpamieHus. [lnedo cuibl. YcnoBus paBHOBeCHs
TBEPAOIO TEIA.

TexHrnueckue yCTpOUCTBA U MPAKTUYECKOE NTPUMEHEHUE: TTOAIUNUITHUKH, JBHKECHUE
VCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLUuu.

CpaBHeHHE Macc B3aUMOJEHCTBYIOIINX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnoxxeHue CHIL.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(QOpMaIiH.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOABEME U TIAJICHUU.

CpaBHEHME CUJT TPEHUS IOKOSI, KAUEHHS U CKOJIBYKECHHUS.

YcnoBus paBHOBeECHs TBEPAOrO Tea. Buabl paBHOBECHS.

Vuenuyeckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHON TITOCKOCTH.
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HccnenoBanue 3aBUCHUMOCTH CHWJI  YIPYTOCTH, BO3HHMKAKOIIUMX B IPYXHHE WU
PE3UHOBOM 00pa3slie, OT ux JepopMaLuu.

HccnenoBanue ycloBUil paBHOBECHS TBEPAOIO TeEJIA, UMEIOIIETO OCh BPAILLECHUS.

Tema 3. 3aKOHbl COXPAHEHUA 6 MEXAHUKE

MMiynec MaTepuanbHOM TOYKH (Tesa), CUCTEMBI MaTEpUANIbHBIX TO4YeK. MMmynbe
CWJIBI M W3MEHEHHE HMITYyJlbca TeJa. 3aKOH COXpaHEHUs uMIyinbca. PeakTuBHOE
JIBIJKCHHE.

PaGora cuiibl. MOIIHOCTH CHJIBI.

Kunernyeckass »sHeprus MaTepuanbHOM TOYKM. TeopeMa 00 H3MEHEHHH
KUHETUYECKON SHEPTHH.

[TorenunanbHass »Heprus. lloTeHIManbHas SHEPrus ymnpyro aepopMHUpPOBAHHON
npyxuHsbl. [loTeHnManbpHast sHeprus Tejia BOJIU3U MOBEPXHOCTH 3eMIIH.

[TorennuanbHble U HENOTEHIHUATbHbBIE CHIIBL. CBsI3b Pa0OThl HETOTEHIIUAIBHBIX CHII
C U3MEHEHUEM MEXaHUYECKOM 3HEPIHU CUCTEMBI TeJl. 3aKOH COXPAHEHHUS MEXaHUYECKOU
SHEPIUH.

VYupyrue u Heynpyrue CTOIKHOBEHMS.

TexHnueckue ycTpoiicTBa M NPAKTHYECKOE IPUMEHEHHE: BOJOMET, KOIED,
IIPYKWHHBIN TUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBIDKCHHE.

[lepexon moTeHLMAIBLHON YHEPTUN B KHHETHUECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

N3yuenne abCONIOTHO HEYNPYTOTO yiapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue CBsi3u pabOThI CUJIBI C N3MEHEHHEM MEXaHWYEeCKON SHEpruu Tena Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOIO KIyTa.

Pasznen 3. MoJiekyasipHasi pu3MKa M TEPMOAUHAMUKA

Tema 1. Ocno6bl MOEKYNAPHO-KUHEMUYECKOU meopuu

OcCHOBHBIE TOJIOKEHHUST MOJIEKYJISPHO-KMHETUYECKON TEOpUHM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmwxkenue. uddysusa. Xapakrep IBUKEHHS U
B3aMMO/ICICTBHS YacTHUIl BellecTBa. MoJienu CTpOeHUS Ta30B, KUAKOCTEH U TBEPBIX Tell
U 00bSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojieieil. Macca u pa3Mepbl MOJIEKYI.
KonuuectBo Bemectsa. [loctossHHass ABorapo.

TemmoBoe pasHoBecue. Temmeparypa u e€ wusMmepenue. lllkama Ttemmeparyp
Llenbcus.
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Mopens wuneanbHoro rasza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHOKWUHETUYECKON
TEOpUHU HJICANBHOTO raza. AOCOIIIOTHAs TeMIiepaTypa Kak Mepa cpelHel KHHETHUYECKOM
SHEPTrUM TEIUIOBOrO IBMKEHHUsA dacTul] raza. lllkama temmnepatyp KenbBuna. I'a3oBbie
3aKOHbI. YpaBHeHue MenaeneeBa-Knaneiipona. 3akon J[lanerona. WM3omporecchl B
U7eallbHOM ra3e C MOCTOSHHBIM KOJMYECTBOM BelecTBa. ['paduueckoe npencraBieHue
M30IPOLECCOB: U30TEPMa, U30X0pa, u300apa.

TexHu4eckue ycTpoiicTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOLIUE JUCKPETHOE CTPOEHHUE BEIIECTBA, (oTorpaduu MOJIEKYI
OPTraHUYECKUX COCTUHECHUM.

OnpiTbl 10 AUPPY3UH KUTKOCTEHN U Ta30B.

Monens 6pOyHOBCKOTO JIBHXKEHUSI.

Mopaens onbita IITepha.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMO/ICHCTBUSI.

Mogenb, WUTIOCTpUpYOIIas MPUPOTy 1aBJICHUS ra3a Ha CTEHKHU COCYa.

OnbIThL, WJUTFOCTPUPYIOILIME YPAaBHEHUE COCTOSHUS UJI€aTIbHOTO Ta3a, U30IPOLIECCHI.

Vuenuuecxuii sxcnepumenm, 1abopamopsie pabomol

Ornpeznenenrie Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPEeHHi 00BhEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYPHI BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEXKy ITapaMeTpaMU COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocno6bl mepmoounamuku

TepmonnHamuueckass cucrteMa. BHYTpeHHss OJHEpruss TEPMOAMHAMHUYECKOU
cucteMbl U crnocoObl e€ u3MmeHeHus. KoamuecTBo TemaoTel W paborta. BHyTpeHHSS
DHEPrUs OZHOATOMHOIO HICAJIBHOIO rasa. Buasl Teruionepenauu: TEILIONPOBOLHOCTD,
KOHBEKLMS, U3JIydeHHUE. Y IeNbHas TEIIOEMKOCTh BellecTBa. KOIMYeCTBO TEIIOTHI IIPU
TeIIonepeaye.

[Tonsitrie 06 amuabatHom mnpouecce. [lepBriif 3akoH TepmonuHamMuku. [Ipumenenue
MIEPBOT0 3aKOHA TEPMOJAMHAMHUKH K u3omnporeccam. [ paduueckas uaTepriperamnus padoTs
rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTUMOCTh MpoI11eccoB B IPUPOJIE.

TeruioBbie MamuHbl. [IpuHIUnBl geiicTBust TemnoBeix MamwuH. [IpeoOGpasoBanus
HHEPruM B TEIUIOBBIX MalnHax. KoaQpuimeHt noiae3noro AeMcTBUs TEIIOBOW MAalllMHBI.
[uxn KapHo u ero kod3p¢uIMEeHT MOJE3HOro ACHCTBUA. DKOJOTUYECKHE MPOOIEMBI
TEIJIOOHEPTETUKH.
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TexHuueckue ycTpoicTBa M MPAKTUUECKOE NMPUMEHEHUE: JABUTATENIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpEeHHEH SHEPTUH Teja MPU COBEPIICHUH PaOOThI: BBUIET MMPOOKU U3
OyTBUIKM MO/ JIEHCTBHUEM C)KATOrO BO3[yXa, HarpeBaHue 3(Qupa B JaTyHHOU TpyOKe
nyTéM TpEeHHUs (BUAEOJEMOHCTPALIMS).

N3meneHnne BHyTpEHHEHN SHEpruM (TeMIepaTypbl) Tela Mpu Teruionepeaaye.

OneIT 110 a1MabaTHOMY PacIIMPEHHIO BO34yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mnapoBoii TypOWHBI, ABUTATENsl BHYTPEHHETO CrOpaHUs, PEaKTUBHOIO
JIBUTATETIS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u KoHAeHcauus. Vcmapenue u kurneHue. AOCONIOTHAs W
OTHOCUTENIbHAsA BJIAXKHOCTh BO3Ayxa. HacelmenHsld mnap. YaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JAaBJICHUS.

TBépmoe teno. Kpucrammueckue u amopdHble Tena. AHHU30TPOIHUS CBOMCTB
kpuctayuioB. JKuakme kpuctamel. CoBpeMeHHble Marepuansl. [limaBieHne w
KpUCTaJIM3anus. Y ienbHas Teriora miasineHus. Cyonumanus.

VYpaBHeHue TerI0Boro Oanaxca.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: THUTPOMETp M
IICUXPOMETp, KaJOPUMETP, TEXHOJIOTHUHM MOJYyYEHHUS COBPEMEHHBIX MaTepUalioB, B TOM
YyCJie HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kurnenne npy NoOHMKEHHOM JIaBICHUM.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenne HarpeBaHus U IJIaBJIEHUS] KPUCTAJUTMYECKOTO BEIIECTBa.

JleMOHCTpamus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabonul

N3mepeHune OTHOCUTENbHON BIAKHOCTH BO3/1yXa.

Pa3znen 4. DnekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3auusl Tel. DJIEKTPUYECKHi 3apsi. J[Ba BHIA SJIEKTPUUYECKHX 3apsiiOB.
[IpoBOIHMKM, AMDIIEKTPUKU U TOJIYNPOBOJAHHUKU. 3aKOH COXPAHEHHUs DIIEKTPUUYECKOTO
3apsna.
B3aumoneiicteue 3apsnoB. 3akoH Kysnona. TouedHbIl 37eKTpUYECKH 3apsn.
Onextpuueckoe nojue. Hanpsok€HHOCTD 3nekTprudeckoro nods. [punnun
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CYNEPIIO3UINH JIEKTPUYECKUX TosieH. JIMHUM HanpsHKEHHOCTH 3JIEKTPUYECKOTO TTOJIA.

PabGora cun snextpocratudeckoro mois. [lorenmman. PasHocTh moTeHIMANOB.
[IpoBOIHMKM W OUAJIEKTPUKKA B  3JIEKTPOCTATHUYECKOM moJe. Jludnmekrpuueckas
IIPOHUIIAEMOCTb.

OnekTpoéMkocTh.  KonaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOIO  KOHIEHCATOpA.
DHeprus 3apsKEHHOr0 KOHAEHCATOPA.

TexHudeckne  yCTpOMCTBA M INPAKTHUYECKOE  IIPUMEHEHHE:  DIIEKTPOCKOI,
DIIEKTPOMETP,  IJNEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE  AJIEKTPONpUOOpOB,
KOHJICHCATOp, KOIMPOBAJIbHBIN aIllapar, CTPyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMIT ACHUCTBUSA YIEKTPOMETPA.

B3auMopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apSKEHHBIX Tell.

[IpoBOIHUKY B ANEKTPOCTATUUECKOM IIOJIE.

DJeKTpocTaTUYeCcKas 3alluTa.

JM3NeKTPUKHU B 3JIEKTPOCTATHYECKOM IIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOWAAW IUIACTHH,
pacCTOSHUS MEX1y HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEHCATOopA.

Vuenuueckuii sxkcnepumenm, nabopamopmsie pabomeol

N3mepenne 3eKTpOEMKOCTH KOHIAEHCATOpA.

Tema 2. Ilocmoannstii 31exmpuyeckuit mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKHUI TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUYECKOrO TOKA. McTOUHMKHN
tToka. Cuia Toka. [TocTOSHHBIN TOK.

Hanpsxenue. 3akon Oma a1 y4acTka Lenu.

ONEeKTpUYECKOE  CONPOTHBIIEHHE.  YIEIBHOE  CONPOTHBIIEHHWE  BEILECTBA.
[TocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOHUKOB.

PaGota snexrpuueckoro toka. 3akon J[xoyns-Jlenma. MomHOCTD IEKTPUUYECKOTO
TOKa.

DNEeKTpOABMKYIIAs CWJIA U BHYTPEHHEE CONPOTHBICHHE MCTOYHMKA TOKA. 3aKOH
Oma a1 mosHOM (3aMKHYTOM) 3niekTpudeckoi nenu. Koporkoe 3aMbikaHue.

DNeKTpOHHAass MPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCHUMOCTH CONPOTUBIICHUS
METaJUIOB OT TeMnepaTrypsl. CBEpXIPOBOAUMOCTb.

DneKkTpruueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.
[TonynpoBoauuku. CoOCTBEHHAsI U TPUMECHAS TPOBOJUMOCTD MOJYTIPOBOIHUKOB.
CaoiictBa p-n-nepexoxa. IloaynpoBoIHUKOBBIE TPHOOPEI.

DNEeKTPUYECKUI TOK B paCTBOPAx M pacIulaBax 3JIEKTPOIUTOB. DIIEKTPOJIUTHYECKAS
JUcconuanus. DIeKTPOIIn3.
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OnexTpudyeckuil TOK B razax. CamMOCTOSTENIbHBIH U HECAaMOCTOATENbHBIM pa3psij.
Momnnus. [Lnazma.

TexHuueckue ycTpoiicTBa U MpakTHUECKOE IPUMEHEHHUE: amrepmMmerp,
BOJIETMETp,  pPEOCTaT, HCTOYHUKH  TOKa, DJIEKTpOHArpeBaTelbHble  IPUOOPBI,
AJIEKTPOOCBETUTENIbHBIE TMPUOOPBI, TEPMOMETP CONPOTHUBIECHMS, BaKyyMHBIH JHO[,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN U0/, FAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa M HANPSKEHHUSL.

3aBUCUMOCTb CONPOTHUBIICHUS LIMJIMHAPUYECKUX MPOBOJIHUKOB OT JJIMHBI, ITOIIAH
NONEPEYHOI0 CEYEHUS U MaTepuraa.

CMeniaHHOE COETMHEHUE POBOTHUKOB.

[lpsmoe  u3MepeHue  3IeKTpoABWXKylied  cuiabl.  KopoTkoe — 3aMbIkaHMe
rajJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBHCHUMOCTb COIIPOTHBIICHUS] METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa v MpOBOAUMOCTh BO3/1yXa.

OAHOCTOPOHHSISI TPOBOAUMOCTD AHOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne cMeIIaHHOTO COETMHEHUS PE3UCTOPOB.

W3mepenue HIEKTPOABUKYILEH CHUJIbI HMCTOYHMKA TOKa M €ro BHYTPEHHETO
COINPOTUBIICHUSI.

HaGmronenue anexrpomnusa.

MexnpeaMeTHbIe CBSA3H

N3zyuenne kypca pusuku 6azoBoro ypoBHs B 10 kiacce ocymiecTBIsieTcs ¢ yu€ToM
COJIepXKaTEIbHBIX MEXIIPEIMETHBIX CBSI3€il ¢ KypcaMu MaTeMaTHKH, OMOJIOTHUH, XUMUH,
reorpaduy U TEXHOJIOTHH.

Mesicnpeomemusie nouwamusi, CBSI3aHHBIE C H3YYEHHEM METOJOB HAY4HOTO
NO3HAHUS: SIBJICHHE, Hay4yHBIH (akT, rumoresa, (puandeckas BEIHMUMHA, 3aKOH, TEOpus,
HaOJI0IeHNe, DKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka:  penieHHME  CHCT€Mbl  ypaBHEHUW, JuUHeHHas  QyHKUus,
napabouia, runepOona, ux rpa@uKu U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIIMH: CHHYC,
KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX
MPOEKIMU HA OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

buonoeua: wmexanumyeckoe [ABWKEHHE B KUBOM mpupone, auddysus, ocMmoc,
TEIIOOOMEH JKMBBIX OpPraHM3MOB (BUABI TEIJIONEpEaayd, TEIJIOBOE pPaBHOBECHE),
AIIEKTPUYECKUE SIBICHUS B )KUBOM MPUPOJE.

Xumus: JDUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE ATOMOB W MOJEKYJ, MOJb
BELIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPBIX TeJ, )KUJIKOCTEN U
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ra3oB, OJJIEKTPUYECKHME CBOWCTBA METAUIOB, JJEKTPOJUTHUYECKAs JIHCCOLUALINS,
raJbBaHUKa.

l'eocpaghus: BIaxXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHHE BIKEHUI C HCIOJIb30BAHUEM MEXaHM3MOB, YU&T
TPEHUsI B TEXHUKE, MOJUIMIHUKH, HCIIOJIb30BAHHE 3aKOHA COXPAHEHMS HUMITYJIbCA B
TEXHUKE (pakeTa, BOJOMET W JpYrue), ABUTATENb BHYTPEHHErO CrOpaHMs, MapoBas
TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAUIIMOHED, TEXHOJOTUH MOTYyUYEHHS COBPEMEHHBIX
MAaTEepHAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTMH, SJIEKTPOCTATUUECKAS
3a111Ta, 3a3eMJICHUE ANEKTPONPUOOPOB, KCEPOKC, CTPYUHBII IIPUHTED,
AJIEKTPOHArpEBATEIbHBIE MPUOOPHI, STEKTPOOCBETUTENIBHBIC TPUOOPHI, FAIbBAHUKA.

11 KUIACC

Paznen 4. DuekTpoanHaMmnka

Tema 3. Macnummnoe none. IneKmpomazHUMHASL UHOYKUUS

ITocTossHHBIE MarHuThl. B3aumomelcTBUE ITOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. BekTop MarHWTHOM HMHAYKOMH. [IpyHIMD cynepnosuumyd MarHUTHBIX I1OJICH.
JIvann MarHuTHOW MHAYKIMU. KapTuHa JIMHUNA MarHUTHOM MHAYKIMA TOJISI TOCTOSTHHBIX
MAarHuTOB.

MaruutHOe 1oJie TPOBOJHMKA ¢ TOKOM. KapTuHa JWHHWI WHIYKIMHA MAarHUTHOTO
MOJISL JUIMHHOTO MPSIMOTO MTPOBOJAHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKU
¢ TokoM. OnbIT DpcTena. BzaumoelicTBue MPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenia, e€ Moayidb W HampaBiieHHE. JIBIKEHHE 3apsiKEHHOW YacTHUIIbI B
OJIHOPOJTHOM MarHuTHOM mojie. PaGora cumbr JlopeHiia.

SIBrieHME DNEKTPOMAarHUTHOM HMHAYKIUU. [IOTOK BEKTOpa MAarHMUTHOW WHAYKLHWH.
DJIEKTPOABUKYIIAS CUJIA MHIYKIIMHU. 3aKOH AJIEKTPOMarHuTHOM UHAyKIuu dapajes.

BuxpeBoe »snektpuueckoe moje. ONEKTPOABMXKYIIAs Cuila HWHAYKIUMUA B
MPOBOJHUKE, IBUKYIIEMCS IMOCTYIATEIBHO B OJTHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHIYyKTUBHOCTS. SIBnenue CaMOMHYKIMH. DIIEKTPOABUKYIIAS cuia
CaMOMHIYKIIUH.

DHeprusi MarHUTHOTO MOJIs KATYIIKK C TOKOM.

DNEeKTpOMarHuTHOE MOJIe€.

TexHnueckue ycTpoWCTBA U NPAKTHYECKOE NMPUMEHEHHUE: NMOCTOSHHBIE MArHHTBHI,
AIEKTPOMATHUTBHI, 3JIEKTPOJIBUTATEIIb, YCKOPHUTEIIH 3JIEMEHTAaPHBIX YaCTHII,
VMHIYKIIUOHHAS [1€Yb.
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Jlemoncmpayuu

OmnbIT DpcTeaa.

OTKJIOHEHHE AIIEKTPOHHOTO ITyYKa MarHUTHBIM TIOJIEM.

JIMHUY UHTYKIIMH MAarHUTHOTO TTOJIAL.

BzaumoseiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[levictBre cuipl JIopeHIIa Ha HOHBI 2JIEKTPOJINATA.

SIBieHME ANEKTPOMArHUTHOM UHYKIIUH.

IIpaBuio Jlenna.

3aBUCUMOCTh 3JIEKTPOABMKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH W3MEHEHHMS
MarHMTHOTO MIOTOKA.

SIBieHrEe CaMOMHTYKITUH.

Vuenuuecxuii sxcnepumenm, 1abopamopmsie pabonuvl

W3ydyeHre MarHUTHOTO TIOJISt KaTYIIKUA C TOKOM.

HccnenoBanue NeHCTBUS TOCTOSIHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBICHUS AIEKTPOMArHUTHOM WHYKITHH.

Paznen S. KosneGanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbsle KOneOanus

KonebarenbHas cucrema. CBOOOIHBIE MEXaHUUECKHE KojieOaHus. ['apMoHndeckue
koneOanus. [lepuon, vacrora, ammuutyna u Qaza kosneOanuid. [IpyKUHHBIA MasTHHK.
MatemaTnueckuii MasiTHUK. YpaBHEHHE TapMOHMUYECKUX Konebanuil. IIpeBpaienue
SHEPrUM NMPU TAPMOHUYECKUX KOJICOAHUSX.

Konebatenbubiii KOHTYp. CBOOOHBIC JIEKTPOMAarHUTHBIE KOJICOaHUs B UACATBHOM
K0JIeOaTeIbHOM KOHTYpe. AHAJOTHs MEXIY MEXaHHYEeCKUMHU U DJIEKTPOMArHUTHBIMU
kosnebanusamMu. Popmyna TomcoHa. 3aKkOH COXpaHEHHMS OJHEPIUUM B  HUACATHHOM
KoJe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxarouMx KojeOaHUsIX. BbIHYXJIEHHBIE MEXaHUYECKHUE
kosiebanus1. Pesonanc. BeiHyX/1eHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[TepemenHbIii Tok. CHHYyCOMIalIbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JeHCTBYIOIEE 3HAUEHHE CUIIbl TOKAa U HAIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTpeOJIEHUE BIEKTPUUECKOMN
HHEPruu. DKOJOTUYECKUE PUCKH TMPU TMPOU3BOJACTBE ANeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCETHEBHOM JKU3HH.

TexHuyeckrue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JEKTPUUECKUN 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JIMHUU 3JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB — KoJjeOaTenbHOW  cuCTeMbl  (TPYKUHHBIA — WIH
MaTeMaTUYECKUI MasiTHUK).
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HaGnronenue 3aTyxarmomnmx KojieOaHui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOaHUH.

HaG6mronenue pe3onanca.

CB0OOOAHBIC IEKTPOMATrHUTHBIE KOJICOAHHUS.

OcuuiiorpaMMbl  (3aBUCHMOCTH CHJIBI TOKA M HAIpPsSOKEHUST OT BPEMEHH) IS
AJIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3onanc mpu  mOCHEAOBAaTENBbHOM  COCIMHEHWH  PE3UCTOpa,  KATYIIKH
WHJYKTUBHOCTH U KOHJEHCATOpA.

Mopenp TMHUN 3IEKTPOIIepeIayu.

Yuenuueckuii sxcnepumenm, 1abopamopHvle padbonuvl

HccnenoBanue 3aBUCUMOCTH IIEPUOJIa MAJIBIX KOJIEOaHUM Ipy3a Ha HUTH OT JJIMHBI
HUTH U MaccChl Tpy3a.

HccnenoBanue mepeMEHHOTO TOKa B IIEMM W3 IIOCJIEAOBATEIbHO COCIUHEHHBIX
KOHJICHCATOpa, KaTYIIIKWA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80IHbL

MexaHudyeckre BOJIHBI, ycClIOBHSL — pacnpoctpaHeHus. Ilepuon.  CkopocTh
pacrpocTpaHeHus W JJIMHA BOJHEL. [lonepednsie U mpoaoasHble BOIHBL. MHTepdepeHms
U audpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSl H3JyYEHHS OSJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanusi BektopoB E, B, V B snmekrpomarnutHoi BosiHe. CBoilicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpPa)X€HUE, NpEIOMJICHHE, TMOoJspu3auus, audpakiys,
unTepdepenius. CKOpoCTh IEKTPOMArHUTHBIX BOJTH.

[[lxama 2JIEKTPOMArHUTHHIX BOJIH. [IpuMeHEHHE JSJIEKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIIMTIIBI paIMOCBSI3M U TEJNEBUICHUS. Pagnonokanus.

DJIEKTPOMArHuTHOE 3arps3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHuyeckue yCTpOMCTBA UM  NPAKTUYECKOE TMPUMEHECHHUE: MY3bIKAIbHBIC
WHCTPYMEHTBI, YyJIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE M MEIMIIMHE, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOTIEPEUHBIX U TTPOIOJIHHBIX BOJIH.

Konebmromieecs Te10 kKak HICTOYHUK 3BYKA.

HaGmronenue otpaxeHus U IpeIoMIICHUST MEXaHUYECKUX BOJIH.

HaGnronenue uateppepeHun u 1udpakiimu MEXaHUMIeCKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGitoieHne cBs3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJI0M M 4acTOTOM
KOJIeOaHMi.
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HccnenoBanue CBOKWCTB JJIEKTPOMArHUTHBIX BOJIH: OTpaXeHHUE,
npeIoMIIeHUE, oJspu3anus, AudpaKus, THTepPepeHIusL.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsaMosnHEHOE paclIpoCTpaHEHHUE CBETA B OJJHOPOIHOM
cpene. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

Otpaxxenue cBera. 3akoHbl OTpaxkeHUs cBera. [locTpoeHne u300pakeHU B
IJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHBI MPEJIOMIICHUSI CBeTa. AOCOIIOTHBIA MOKa3aTellb
npenomiuenus. llonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIi  yros  IOJHOTO
BHYTPEHHEI0 OTPAKECHHUS.

JHucnepcus ceera. CioxxHbIi cocTaB 06enoro csera. L{ser.

CoOuparomye u paccerBarolye JUH3bl. ToHKas nuH3a. DOKycHOE paccTosHUE U
onTHYeckas cuia TOHKOW JsuH3bL. [locTpoeHne u3zo0pakeHUl B COOMpaOLUIUX U
paccenBarolux JMH3ax. @opmyna TOHKOM JUH3BL. Y BEIUYEHNE, 1aBAEMOE JINH30M.

ITpenensl TPUMEHUMOCTH F'€OMETPUIECKON ONITHKHU.

BonnoBast ontuka. Murepdepenuus cera. KorepeHTHbIE HUCTOUYHUKU. Y CIIOBHS
HaOJIOCHNS MaKCUMyMOB U MHUHUMYMOB B HMHTEpP(EpPEHIMOHHON KapTHHE OT JABYX
cuH(pa3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpaxmus ceera. JudpakumoHHas pemérka. YcloBUE HAONIONEHUS TJIaBHBIX
MaKCHMYMOB IIpHU NaJICHU MOHOXPOMAaTHYECKOTO CBETa Ha JUPPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckne yCTpOMCTBA W MPAKTHUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToannapar, NMPOEKIMOHHBIN ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA,
TU(ppaKIMOHHAs PEIIETKA, TIOISAPOUIL.

Jlemoncmpayuu

[TpsimonuHEtHOE  paclpOCTpaHEHUE, OTPAKEHHWE W IPEJIOMIIEHHE  CBETa.
OnTudeckue mpuodOpHI.

[TosniHOE BHYTpEeHHEE oTpaxkeHue. MoJienb cBeToBOA.

HccnenoBanue cBOWCTB N300paKeHH B TUH3AX.

Mopenn MEKpOCKOIIa, TEIECKONa.

HaGmronenue nntepdepeHimu ceera.

HaGnronenue aqudpakuuu cBeTa.

Habmtonenue aucnepcun cBera.

[Tonyuenue crexkTpa ¢ MOMOUIBIO TPU3MBI.

[TonyueHue cekTpa ¢ TOMOUIbIO AUPPAKIIMOHHON PEIIETKH.

Haburonenue nonsipusanyu cBera.

Vuenuueckuii sxcnepumenm, nabopamopHule pabomoi

N3mepenue nokazaress IpeioMICHUS CTEKJIA.
HccnenoBanue cBOWCTB N300paKeHH B TMH3AX.
HaGnronenue aucnepcun cBeTa.
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Pa3jnen 6. OcHOBBI crIeNMAIBHON TEOPHUH OTHOCUTEIbHOCTH

['paHuIl TPUMEHUMOCTH Kiaccudecko MexaHuku. [locTynaTsl crenuanbHOM
TEOpUU OTHOCUTEIHHOCTU: WHBAPUAHTHOCTh MOJAYJS CKOPOCTH CBETa B BaKyyMme,
MPUHIIUIT OTHOCUTEIBHOCTH DIHIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BpPEMEHHM U COKpalleHHue
JUTAHBL.

DOHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PENIITUBUCTCKOMN YaCTUIbl. DHEPT U MTOKOSL.

Pasznen 7. KBantoBasi pusuka

Tema 1. Inemenmol K6AHMOBOIU ONMUKU

®otonsl. @opmyna [lnanka cBsi3u SHEpruM (POTOHA C €r0 YACTOTOM. DHEpPrus u
UMITYJIBC (POTOHA.

OtkpeiTue u uccnenopanue ¢oroddpdexra. Onpitel A. I'. CroseroBa. 3aKoHBI
dorordpdekra. VYpaBHenue OiHmrTerHa s ¢Gotodddekra. «KpacHas rpaHuna»
dboTtoaddekra.

JaBnenue cBera. OnbiTel [1. H. JleGenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W TIPAKTUYECKOE TMpHUMEHEHHe: (HOTOIIIEMEHT,
dboTonaTuuk, comHevHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®otord(PeKT Ha YyCTaHOBKE C IIMHKOBOM TUIACTHHOM.

HccnenoBanue 3akoHOB BHeHTHETO GoTodddeKTa.

Ceeroauon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHIO a -YacTHIL.
[TnanerapHas monenb atoMa. [loctynarel bopa. U3nydenue u nornomenue GpoTOHOB MpH
IIEpEX0/I€ aTOMA C OJJHOTO YPOBHS dHEPIUM Ha Ipyroil. Buael ciektpoB. CeKTp ypoBHEN
SHEPruM aTomMa BOJ0pO/a.

BosiHoBbie cBoiicTBa uactull. Bomubel e bpoinsg. KopnyckynsipHO-BOIHOBOM
JTyali3M.

CroHTaHHOE U BBIHYXJEHHOE U31yYeHHE.

TexHudeckue yCcTpOMCTBA M NPAKTUYECKOE NPHUMEHEHME: CIEKTPAJIbHBIA aHAIU3
(cexTpockor), 1a3ep, KBAaHTOBbIN KOMITBIOTE.
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Jlemoncmpayuu
Mopenb onsiTa Pesepdopra.
Ornpenenenyie IIMHBI BOJHBI JIa3epa.
Habumoienue TnHeHvaThIX ClIEeKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuii skcnepumenm, nabopamopmsie pabomol
Ha6nronenue nuHeiyaTroro crnekrpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTHI,  JI0Ka3bIBAIOIIME CJOKHOCTh CTpoeHHus saapa. OTKpbITHE
paanoaktuBHOCTH. OnBITH Pe3epdopaa nmoonpeneneHuo  coctaBa  paJlOaKTUBHOTO
u3nyyenus. CoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiausHue paguoakTUBHOCTH Ha
YKUBBIE€ OpPTaHU3MBI.
OtkpeiTe TpoTOHa W HeilTpoHa. HykinonHas wMoxaens siapa [eilizenOepra-
WBanenko. 3apsy siapa. MaccoBoe uncio sapa. M3oTomnsl.
Anbda-pacniaz. DIEKTPOHHBIN M MO3UTPOHHBINA OeTa-pacman. ['amMMma- u3inydeHue.
3aKOH paJIMOaKTUBHOTO pacraja.
DHeprus CBsI3U HYKIIOHOB B sfpe. SAnepHbie cuibl. Jledext maccsl spa.
Snepnsle peakunn. Jlenenne u CHHTES sAEP.
SAnepusiii peaktop. Tepmosnepusiii cunres. [IpoOGiaemMbl M MEPCHEKTUBBI SIEPHON
DHEPTreTUKHU. DKOJIOTUYECKHUE ACIIEKTHI AIEPHOU SJHEPIETUKH.
DOneMeHTapHble yacTUlbl. OTKPBITHE ITO3UTPOHA.
MeTopl HaOIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHIaMeHTalbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3ndeckoi KapTUHBI MUPA.
TexHudeckue yCTpOMCTBA U IPAKTHYECKOE IPUMEHEHHE: JO3UMETp, Kamepa
Bunbcona, siiepHbIil peakTop, aToMHas 6omOa.
Jlemoncmpayuu
Cu€TYMK HOHU3HUPYIOUIUX YACTHLI.
Vuenuuecxuii sxcnepumenm, 1abopamoprsie pabonul
HccnenoBanue TpeKOB Y4acTUIl (110 TOTOBBIM doTorpadusim).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3NKH

Otanbl pa3sBUTHS acTpoHOMHMHM. [IpHKIazHOE M MUPOBO33PEHYECKOE 3HAYCHUE
ACTPOHOMHH.

Bun 3Bé3aH0r0 Heba. Co3Be3aus, sipkue 3BE3/1bl, JIAHEThI, UX BUAUMOE JIBUKCHHUE.

Conneunas cucrtema.

Connue. ConmHeuHast akTUBHOCTh. McTounuk sHeprun ConHua v 3BE€37. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKH. J[narpaMMa «CHEKTpajbHBIA KJIAcC - CBETUMOCTBY. 3BE3]IBI
[JIaBHOM TOCIIEA0BATENbHOCTH. 3aBUCUMOCTh «Macca - CBETUMOCTbY JUIsl 3BE3]1 INIABHOM
IIOCJIEI0BATEILHOCTH. BHYyTpeHHEE cTpoeHME
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3B&311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUN U 3Boonnu CoJIHLIA U 3BE3.
OTanbl KU3HU 3BE3L.

Mineunsii Ilyte - Hama ['amaktuka. Ilomoxenue u aBwxkenue Connua B I
anaktuke. Tumbl ramakTuk. PanuoramakTuku u KBaszapbl. UEpHBIE IbIpI B sAlIpax
TaJIAKTHUK.

Bcenennas. Pacmimpenue Bceenennoit. 3axon Xa0O0ma. Pasberanue rajakTuk.
Teopus bosbmoro B3peiBa. PenukroBoe nsnydeHue.

Macmrtabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnplie mpo6ieMbl acTpOHOMUM.

Vuenuueckue nabnooenus

HaGntoneHuss HEBOOPYKEHHBIM TIJIa30M C  HCIOJB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUN TSI OTIpEe/IeTICHUs TOJIOKEHNS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHbIE c03Be3usi CEeBEpHOTro MOIYyIIAPUs U IPKUE 3BE3/BI.

Ha6mronenus B Teneckon JIynsl, mianer, Mieanoro [TyTu.

O000maromee NoBTOPEeHNE

Ponb pu3uku u acTpoOHOMHH B SKOHOMHYECKOH, TEXHOJIOTUYECKOM, COIMAILHON U
ATHYECKON cdepax NesTEIBHOCTH YellOBEKa, poJib U MeCTO (PU3MKUM M acCTPOHOMHH B
COBPEMEHHOI Hay4yHOW KapTHHE MUpA, pOJib (PU3NYECKON Teopuu B (HOPMHUPOBAHUU
npeiCcTaBlIeHU O (PU3MUECKOM KapTUHE MHUpa, MECTO (PU3MYECKOW KapTUHBI MHpa B
o011eM psiTy COBPEMEHHBIX €CTECTBEHHO -HAYUYHBIX MPEACTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3U

N3yuenue kypca ¢pusuku 6azoBoro ypoBHs B 11 kiacce ocyliecTBiIseTcs ¢ y4ETOM
COJIepXKaTeIbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMUH,
reorpaduy U TEXHOJIOTHH.

Meoicnpeomemnvle nouwamus, CBS3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO
MO3HAHUS: SBJICHHE, HAYYHBIN (pakT, TUIOTe3a, (PU3NYecKas BEJIMUYMHA, 3aKOH, TEOPHs,
HaOJII0IeHNE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, H3MEPEHUE.

Mamemamuxka: peuieHue  CUCTEMbl  YpaBHEHMIA, TPUTOHOMETPUUECKHE
(GyHKIMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE
TOXKJIECTBO, BEKTOPbl M HMX MPOEKIUU HA OCH KOOPJIWHAT, CJIOKEHUE BEKTOPOB,
NPOU3BOJHBIE  DJIEMEHTAPHBIX  (QYHKUMHA, TNPU3HAKK TOM0OUSI  TPEYrOJbHHUKOB,
ompeieNieHUe TUTOMIAIH TNIOCKUX (GUryp u 00bEéMa Ted.

buonocusa: anekrpudeckue sIBICHUS B )KUBOM MpUpoOJe, KojedaTenbHble ABMKEHUS B
YKUBOU MPHUPOJIe, ONTUIECKHE SIBJICHHS B )KUBOU MPUPOJIC, NEHCTBHUE paauallii Ha )KUBBIC
OpraHHU3MBI.

Xumus: cTpOEHUE aTOMOB U MOJIEKYJ, KPUCTA/NIMUECKasi CTPYKTypa TBEPIBIX Tell,
MEXaHU3MbI 00pa30BaHUS KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIBHBIN aHAN3.
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l'eocpaghus: ~ MarHUTHBIE MOIIOCA 3EMIIM, 3aJI€)KU MATHUTHBIX PY/I,
dboTochEMKA 3eMHOU MMOBEPXHOCTH, IPEICKA3aHUE 3EMIICTPSICCHHUIA.

Texnonocua:  NUHUM  DJEKTpONEpenad, T'eHepaTop  IMEPEMEHHOro0  TOKa,
AJIEKTPOJIBUraTeNb, MHIYKIMOHHAS NI€Yb, pajap, paauolNpUEMHHK, TEIEBU30p, aHTEHHA,
tenepoH, CBU-neub, NpoeKIIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJIHEYHAs OaTapes.



PII ®uszuka. COO 10-11_ba3zossbiii yposenb. POOII 2023 r.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBLIET'O OBPA3OBAHUSA
OcBoenne yueOHOoro mnpeamera «®dusuka» Ha ypOBHE CpPETHErO OOMIETOo
oOpa3oBanusi (0a30BbIi ypOBEHb) JOHKHO OOECHEUUTh JIOCTIKEHUE CIEAYIOUIUX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yNabTaThl OCBOCHHs y4deOHOro mnpeamera «DU3MKa» TOJHKHBI
OoTpakaTb ~ TOTOBHOCTh W CIIOCOOHOCTH  OOYYarOIIMXCS  PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHONW  BHYTPEHHEW  MO3UIMEH  JMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAIN, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIUX TPAAUIIMOHHBIM
LEHHOCTSM POCCUICKOTO OOIIECTBa, PpAaCHIMPEHUE JKU3HEHHOI'O OIbITA W  OIBITA
JESTEIbHOCTH B TIPOIIECCE pean3allii OCHOBHBIX HANpaBICHUH BOCIUTATENIbHOMN
NESTEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rPa:kIaHCKOr0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh TPAKIAHCKOM MO3MLMU OO0Yy4aroUlerocsi Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJIEeHa POCCUICKOTO OOIIECTRA;

MPUHSATUE TPaAUIIMOHHBIX o0I1e4eToBeYeCcKIX TYMaHUCTUYECKUX U
JIEMOKPATUYECKUX LIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpECax TIPa’kJaHCKOIO
o011ecTBa, y4acTBOBATh B CAMOYIPABIEHUU B 00pa30BaTEIHLHOM OpraHU3aIiy;

YMEHHUE B3aUMOJIEWCTBOBATh C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATEIBHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKOM IpaXKAaHCKOW UACHTUYHOCTH, TAaTPUOTU3MA;

LEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHbIM CHMBOJAM, JOCTHKCHUSIM
POCCUNCKHX YUEHBIX B 007aCTH (PU3UKU U TEXHUKH;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSA:

c(OpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHS;

CHOCOOHOCTh  OLIEHMBATh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIC pEIIeHUs,
OpUEHTHUPYSICh Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIE B
JEeATEIbHOCTH YYEHOTO;

0CO3HAHME JIUYHOTO BKJIa/1a B IOCTPOCHUE YCTOMYHUBOTO OyyIIEero;

4) ICTETHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas ACTETHKY HAay4HOIO TBOPUYECTBA,
npucyiiero Gpusnvyeckon Hayke;
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5) TPY/0BOr0 BOCIIMTAHMSA:

UHTEpEC K pa3nuyHbIM cepam mpodeccHoHaNbHOM NeATeIbHOCTH, B TOM YHCIe
CBSI3aHHBIM C (DM3MKOW M TEXHHMKOW, YMEHHUE COBEpIIATh OCO3HAHHBIA BHIOOp Oymylei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHI0O M CaMOOOpa30BaHUIO B 00OJACTH
(U3KUKHN Ha TPOTSKEHUH BCEW KU3HU;

6) IKO0JIOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTB IKOJIOTUUECKOM KYJIbTYphl, OCO3HAHHE II100AIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IUITAHUPOBAHUE M OCYIIECTBIICHHE JICWCTBUA B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHMA 1IEJIEW YCTOMYHUBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciipeHue OIbITa JAEATeIbHOCTH SKOJOTHYECKOW HAIPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUN TI0 (PHU3UKe;

7) HEHHOCTU HAYYHOT'0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HU3MUECKON HAYKU;

OCO3HaHHE IEHHOCTU HAyYHOW NEATENHHOCTH, TOTOBHOCTh B IMPOIECCE M3YUCHUS
GU3MKM  OCYLIECTBISITH  MPOEKTHYIO M HCCIEJOBATEIbCKYIO  JIEATEIbHOCTD
WMHAWBUAYAJIBHO U B TPYyIIIIE.

METAINPEIJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHUBEPCATbHbIE YUeOHbIe IeiicTBUSA

ba3oBble jornueckue aeicTBU:
CaMOCTOSITENIbHO (hOPMYJIMPOBATh M aKTyalH3UPOBATh MPOOJIEMY, pacCMaTpPHUBAThH
€€ BCECTOPOHHE;
ONpeAeNsITh UENd JIeATEIIbHOCTH, 3aJlaBaTh IMapaMeTpbl H KPUTEPUU HUX
JIOCTHKCHHS;
BBISIBIIATh 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3MUECKHUX
SIBJICHUSIX;
pa3pabaThiBaTh IUIAH pEIIEHUsS TMPOoOJeMbl C YyUETOM aHall3a HMEIOIIUXCS
MaTepHAIbHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JI€ATE€IbHOCTh, OLIEHHWBATh COOTBETCTBUE PE3YJbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJIEICTBUM JIEATEIbHOCTH;
KOOPJMHHUPOBATh M BBHIMOIHITH pabOTy B YCIOBUSX pPEaJbHOTO, BUPTYaIbHOTO H
KOMOWHHUPOBAHHOTO B3aNMOICUCTBHS;
pa3BUBATh KPEATUBHOE MBIIICHHUE MPU PEILICHUH KU3HEHHBIX MTPOOJIEM.
basoBble nuccienoBare/ibCKue 1eMCTBUS:
BIIQJICTh HAY4YHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH TOHIATHSIMH W METOJaMHu
dbuznueckoil HayKu;
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BJIAJIeTh HABbIKAMHM Y4EOHO-HMCCIEI0BATEIbCKON M INPOEKTHOW MESTEIbHOCTH B
o0nactu (U3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MTOUCKY METOJIOB
pemieHuss 3a7ad  (PU3MYECKOro COJEpXKaHMs, NPUMEHEHHIO pPAa3JIMYHbIX METOOB
HO3HAHUS;

BJAJeTh BUJAAMU  JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETALIMH, IPEOOPA30BAHUIO U IPUMEHEHHIO B PA3JIMYHbIX yYEOHBIX CUTyalMsX, B
TOM YHCJIE NIPU CO3JaHUH YU€OHBIX IPOEKTOB B 001aCTU (PU3UKH;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBA3M M aKTYaJIM3UPOBATh 33]auy, BbIIBUCAThH
TUNOTE3y €€ pelIeHUs, HAXOAUTh apryMEHTHI JJIs JOKa3aTelbCTBa CBOUX YTBEPXKIICHUH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PELICHHUS;

AQHAIM3UPOBATh MOJTYYEHHBIE B XOJI€ PELICHUS 3a/Ja4d pe3yNbTaThbl, KPUTHUYECKU
OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBMSIX;

CTaBUTb M  (QOpPMYJIHpOBaTh COOCTBEHHbIE 3a7adyd B  00pa30BaTENIbHON
NeSITEIbHOCTH, B TOM YMCJIE IPU U3yYEHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT; YMETh
HNEePEHOCUTh 3HAHUSA N0 (PU3HKE B IPAKTUUECKYIO 00JIACTh KU3HEAEATEIIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTel; BbIIBUTATh

HOBBIE UJIEH, IpeIIaraTh OPUTHHAJIbHBIE TOJIX0/IbI U PEILICHUS; CTABUTh

po0JIEMBI U 3a/1a4H, JOMYCKAIOIIME AIbTEPHATUBHBIC PEILICHUS.

Pabora ¢ undgopmanmeit:

BJIa/IETh HABBIKAMHM TOJYy4YeHUS HHGOpMALUU (PUINYECKOTO COJAEpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIUECTBISATh IOUCK, aHAJIN3,
CUCTEMAaTH3allMI0 M UHTEpPIpeTalui0 HH(pOpMalMU pPa3NUYHBIX BHIOB U (opm
IPEJICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAINH;

UCMOJIb30BATh CPEJICTBA MH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPTaHU3AIMOHHBIX 33/1a4 C COOIIOCHUEM
TpeOOBaHUN HPrOHOMHUKH, TEXHUKH O€30IacCHOCTH, TUTHEHBI, pecypcocOepexeHus,
MIPABOBBIX U ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON O€30MacHOCTH;

co37aBaTh TEKCThl (PU3MUECKOro coAepk aHUs B pa3iNuHbIX (popmarax ¢ yuy€Tom
Ha3HaYeHUs MHPOpMAIMM M 1EJeBOM ayAUTOpPHM, BbIOMpas ONTUMAJIbHYIO (QopMy
Npe/ICTaBICHMS U BU3yaJIu3alluu.

KomMyHHKaTHBHBIE YHUBEpPCAIbHbIE YUeOHbIe N1eliCTBUS:
OCYILIECTBIIATH OOIIEHUE HA YPOKax (PU3UKHU U BO BHE-YPOUHOH EATEIBHOCTH;
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pacno3HaBaTh NPEANOCHUTKH KOHMIMKTHBIX CUTYallMil U CMATYaTh KOH(IUKTHL,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MIOHUMAaTh M WCIOJb30BaTh NPEUMYLIECTBA KOMAaHIHOM W WHAUBUIYAJIbHOU
paboTHI;

BbIOMpATh TEMATUKY U METObI COBMECTHBIX AEUCTBUNA C YUETOM OOIIUX UHTEPECOB
Y BO3MOYKHOCTEM Ka)J0r0 4ieHa KOJUICKTHUBA,;

IIPUHUMATD LIEJIM COBMECTHOM IEATEIBHOCTH, OPraHU30BbIBATh U KOOPAHHUPOBATH
JIEUCTBUA O €€ TOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIIPEACHATh POIU C YYETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOI pabOTHI;

OLICHMBAaTh KAueCTBO CBOETO BKJA/Ja M KaXKJIOT0 YYaCTHHKA KOMaHIbl B OOLIMIi
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh  HOBbIE MPOEKTHI, OLEHHWBAThb HWJEU C T[O3ULIHUH  HOBU3HBIL,
OPUTMHAJIBHOCTH, PAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIISATh MO3UTUBHOE CTPATETUYECKOE MOBEJCHHUE B PA3IUYHBIX CUTYaLUSX,
MPOSIBIISITE TBOPUYECTBO U BOOOpAKEHUE, OBITH MHUITUATHBHBIM.

PeryasiTuBHbBIe YHHBepcaJIbHbIE y4eOHbIe 1elCTBUS
Camoopranusanus:
CaMOCTOSITEIIBHO OCYIIECTBIISATh MTO3HABATENBHYIO JIEATEITHBHOCTh B 00JIACTH (DU3HKH
Y aCTPOHOMUHU, BBISBIIATH TPOOJIEMBI, CTABUTh M JOPMYTUPOBATH COOCTBEHHBIC 33]1a4H;
CaMOCTOSITEIIBHO COCTABJIATH IUIAH PEHICHHS pACYETHBIX U KAYECTBCHHBIX 3a/1a4,
TUTaH BBITIOJTHEHUS MPAKTUYECKON pabOThI ¢ y4ETOM HUMEIOIIUXCSI PECYPCOB,
CcOOCTBEHHBIX BO3MOXKHOCTEH M TIPEIITOYTECHUH; 1aBaTh OIICHKY HOBBIM CHUTYAIIHSIM;
pacmupsaTh paMKH y4eOHOTO MPeJMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA; IEIaTh
OCO3HAHHBII BBIOODP, ApryMEHTHUPOBATH €T0, OpaTh Ha ceOst OTBETCTBEHHOCTH 32 PEIICHHE;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
CrocoOCTBOBAaTh (HOPMHUPOBAHHUIO U TPOSIBICHUIO ApYyAUIIMU B obOnactu (pusmkw,
MOCTOSTHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPO./Ib, SMOLUMOHAJILHBIH MHTEJJIEKT:
JaBaTh OIICHKY HOBBIM CHTYaI[MsiIM, BHOCHTb KOPPEKTHBBI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;
BJIQJICTh HAaBBIKAMM IO3HABATCIIBHON pedIeKCHM KaK OCO3HAHMS COBEPIIACMBIX
JCHCTBUI M MBICIIUTEIIBHBIX MPOIIECCOB, HX PE3Y/IbTATOB U OCHOBAHUH;
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UCIIONIb30BaTh MPHUEMBI peduIeKCHH 7S OLIEHKH CHUTYallud, BBIOOpa BEPHOTO
peuieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

IIpUHUMATh MOTHUBbI M apryMEHTbl JpYIMX I[IpU AaHaIM3€ pe3yJbTaToB
JeATEIbHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKH U IOCTOMHCTBA; IPUHUMATh MOTHUBBI U
apryMEHTHI IPYTUX MPU aHATU3€ PE3YNIbTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MIPABO JIPYTUX Ha OLUIUOKHU.

B mpomecce nmoctuxkeHuss JUYHOCTHBIX PE3YJIHTATOB OCBOCHHUS MPOTPAMMBI IO
bu3HKe s YpOBHS CpeHET0 00111ero o0pa3oBaHus y 00yUYaroIINXCs COBEPIIEHCTBYETCS
AMOLIMOHAJIBHBIN UHTEJUIEKT, IPEIoJIaratolifii c(hopMHUpOBaHHOCTS:

CaMOCO3HaHHs, BKJIIOYAIOMIETO CIOCOOHOCTh TOHMMATh CBOE HMOLMOHAIBHOE
COCTOSTHUE, BUJIETh HAIPABJICHUS Pa3BUTHsI COOCTBEHHOUN 3MOIMOHANBHON cdepbl, ObITH
YBEPEHHBIM B cebe;

CaMOpPETyJIMPOBAaHUsI,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBECHHE, CIOCOOHOCTh aalTUPOBATHCS K IMOIMOHAILHBIM
U3MEHEHUSIM U TPOSIBISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEN MOTHBALMH, BKJIIOYAIOIICH CTPEMJICHUE K JIOCTHKECHHIO LEIH |
ycrmexy, ONTHUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh WCXOAS W3 CBOUX
BO3MOXKHOCTEH;

AMIIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHHMAaTh SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YUYUTHIBATh €r0 MPHU OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEIKUBAHUIO;

COIIMANILHBIX HABBIKOB, BKIIOUYAIONIUX CIIOCOOHOCTHh BBICTPAMBATh OTHOIICHUS C
JTPYTUMH JIOJIbMU, 3200 TUTHCSI, IPOSIBIIATH HHTEPEC U pa3periaTh KOHDIUKTHIL.

NPEAMETHBIE PE3YJIbTATHI

K koHmy oOyuenus B 10 kjacce mpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpa)xaTh COPMUPOBAHHOCTD y 00YUYaIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpPHUMEpPax pojib M MecTo (GU3NKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTHHbBl MHpA, B pa3BUTUM COBPEMEHHOM TEXHUKH W
TEXHOJIOTHM, B IPAKTUYECKOU JIEATEIIbHOCTH JIFOIEH;

VUUTHIBATh  TPAHUIBI ~ TNPUMEHEHUS  U3YYEHHBIX  (PU3WYECKUX  MOJCIICH:
MaTepuanabHas TOuYKa, HWHEpIMadbHas CHCTeMa OTCYETa, aOCONIIOTHO TBEPIOE TEo,
UJCaNbHbIA Ta3, MOJEIW CTPOEHUS Ta30B, >KUAKOCTEW M TBEPIABIX TEJN, TOYEYHBIN
AIIEKTPUYECKUH 3apsi/i TPH PENICHUN (HU3HUECKUX 33729,
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pacrno3HaBaTh (u3NYEecKUe sIBIEHUsS (TMpoLecchl) U OOBICHATh MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KMHETHUECKOM TEOpHUH CTPOCHMs BellecTBa U
AIIEKTPOJUHAMUKU: PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
NBIDKEHUE, CBOOOJHOE IMaJE€HUE TeJll, JBMKEHHE II0 OKPYXXHOCTH, HHEepLus,
B3auMoJielicTBUE Tell, AU(Py3us, OpOyHOBCKOE IBHKEHHE, CTPOCHHUE >KUIKOCTEH WU
TBEPABIX TEJ, HU3MEHEHHE OOBEMA Tel NpPH HarpeBaHUM (OXJIAKICHUH), TEIUIOBOE
paBHOBECHE, HCHApEHUE, KOHJAEHCAlus, IUIABJICHUE, KpPUCTAUIM3aLUsA, KHIICHUE,
BJIQXKHOCTh BO3/lyXa, IOBBIIICHUE JABJIEHUS ra3a MIpU €ro HarpeBaHWU B 3aKPbITOM
COCYyJZie, CBSI3b MEKy MapaMeTpaMH COCTOSIHMSI T'a3a B U30IPOLIECCaX, JIEKTPU3ALUs T,
B3aUMOJICVICTBUE 3aps/I0B;

ONKCHIBaTh MEXAHUYECKOE JBW)KEHHE, HCIONb3yd (U3HMYECKHE BEIUYHMHBIL:
KOOpJMHATa, MyTh, IEpPEeMEIEHHE, CKOPOCThb, YCKOPEHHE, Macca Tela, CUia, UMITYJIbC
TeJla, KUHETWYeCKas »HHEprus, IOTeHLUalbHas DSHEPrusi, MexaHudeckas palora,
MeXaHU4eCKass MOIIHOCTh; IMPU OMHMCAHUM NMPABWIBHO TPAKTOBAaTh (PU3NYECKUNA CMBICH
UCTOJNb3YyEeMbIX BEIMYMH, HX OOO3HaueHHss M €IWHUIBl, HaXoIuTh (OpPMYIIbI,
CBSI3BIBAIOIINE IAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU BeIMUUHAMU;

OIKCHIBATh W3YYEHHBIE TEIUIOBBIE CBOMCTBA T€J M TEIJIOBBIC SBJICHUS, UCIONb3Ys
¢u3nyeckue BEJIWYUHBL: JABJIEHUE rasza, TeMIlepaTypa, CpelHss KUHETHYecKas SHeprus
Xa0TUYECKOTO  JIBUKEHUS  MOJIEKYJl, CpEIHEKBaJpaTHyHasi CKOPOCTb  MOJEKYI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSA SHEpPrusi, padbora rasza, Kod(pQUUIUEHT MOJE3HOTO
JEHCTBUS TEIJIOBOTO JBUTATENs; MPH ONUCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKHIA
CMBICIT HCIOJIb3YEMBIX BEJIMYHMH, UX OOO3HAYEHUS W EIUHUIIBI, HAXOIUTh (OPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUMHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh HM3YyUYEHHBIE AJIEKTPUYECKUE CBOWCTBA BELIECTBA U DIIEKTPUYECKHE
SBJICHUA (TIPOLIECCHI), HMCIONB3Ysl (U3UYECKHE BEJIWYMHBI: JIIEKTPUUYECKUM  3apsin,
IIEKTPUYECKOE MOJIE, HANPSHKEHHOCTh MOJIA, MOTEHIMA, PA3HOCTh MOTEHLIMAIOB; IPH
OMKCAaHUM TPABUIBHO TPAKTOBATH (U3UUECKUN CMBICI HCIOJIBb3YEMBIX BEJIHYUH, HX
0003HaYEeHHsI M EAMHMIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIME JIaHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTMMH BEITUYHHAMU;

aHANIM3UPOBATh (PU3HUECKHE MPOLIECCH U SIBICHUS, UCTIONb3Ys (PU3NYECKUE 3aKOHBI
Y TpPUHLUIBL: 3aKoH BcemupHoro tsaroreHus, |, II u III 3axonsr HeloToHa, 3akoH
COXpaHEHHMS MEXaHWYECKOM DSHEpPruM, 3aKOH COXPAaHEHUS UMIMYJIbCa, MPUHIIMII
CyNepHno3ulMK CWJI, TMPUHLUUI PABHOMNpPABUS HWHEPLHUATBHBIX CHUCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPUIO0 CTPOCHMsSI BEIECTBA, a30BbI€ 3aKOHBI, CBS3b
CpelHeld KHHETUYECKOM OHHEpPruM TEIJIOBOrO JBIKEHUS MOJEKYJI C aOCOJIOTHOM
TEMIIEPATypOi, NMEPBBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS AIIEKTPUUYECKOTO
3apsza, 3akoH KynoHa, npu 3ToM pas3inyaTh CIOBECHYIO
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(bOopMyIMPOBKY 3aKOHA, €r0 MaTEMATHUECKOE BhIPAXKEHHE U YCIIOBHS (TPaHULIbI, 00JIACTH)
NPUMEHUMOCTH;

OOBSICHSTh OCHOBHBIE TMPUHIUMBI JEUCTBUS MAIlUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3Nu4aTh yCIOBHUS UX OE30MMaCHOTO UCIOIb30BaHUS B MIOBCETHEBHOM KU3HH;

BBITIOJHATH YKCIEPUMEHTHI 110 UCCIICTOBAHUIO (PM3UUYECKUX SIBJICHUN U MPOLIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX HW3MEPEHHM, MHpu I3TOM (HOPMYIUPOBATH
npoOsiemMy/3ajadyy M THUINOTE3y Y4eOHOro HSKCIEPUMEHTa, coOUpaTh YCTAaHOBKY U3
MPEAJI0KEHHOTO 000pYAOBaHUs, TPOBOIUTH OMBIT U (POPMYITUPOBATH BHIBO/IBI;

OCYIIECTBIISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3MUECKUX BEIIUYUH, IIPU 3TOM
BBIOMPATH ONTUMAJIBHBIN CIIOCO0 U3MEPEHHUSI U UCTIOJIb30BaTh U3BECTHBIE METObI OIIEHKU
IOTPELIHOCTEW H3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXIy (U3MYECKUMHU BEIUYMHAMH C MCTOJIb30BAaHUEM
NPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHPOBATH PE3YNIbTATHI
MOJIYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEIWYMH B BHUJIE TaOMUIl U TpaduKoB, JenaTh
BBIBOJIBI 110 pe3y/IbTaTaM MCCIIEI0OBAHUS;

coOrofaTh MpaBuiia 6e30MacHOTO TPYyAa MpH MPOBEJACHUN UCCIIEIOBAaHUN B paMKax
y4eOHOT0 HKCIEPUMEHTa, Y4eOHO-HCCIe0BATEeIbCKON W MPOEKTHOW AESITETbHOCTU C
HCIIOJIb30BAaHUEM U3MEPUTENIBHBIX YCTPOUCTB U J1AOOPAaTOPHOTO 000PYI0BAHMS;

pemaTrh pacu€THbIC 3a7a4d C SBHO 3aJaHHON (PU3WYECKONW MOJEbI0, HCHOIB3YS
du3nYecKue 3aKOHBl W TPUHIUIIBI, HA OCHOBE aHalu3a YCJIOBHS 3aJladyd BbIOMpATH
(GU3HYECKYIO MOJIETh, BBIJICIATh (PU3UUECKUE BEIUYUHBI U (hOPMYIIbI, HEOOXOAUMBIE ISt
e€ pemieHus, MPOBOJUTH PACUEThl U OIEHHUBATH PEATBHOCTb MOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEIMUMHBI;

pemiaTh KauyeCTBEHHBIE 3aJlayd: BBICTPaUBaTh JIOTUYECKH HEMPOTUBOPEUUBYIO
IENOYKY PAaCCYKJIEHUH C OMOPOI Ha U3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKHE
SIBIICHUS;

UCIIONIb30BaTh TPU PEIIEHWU YYeOHBIX 3a/lad COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTHH JIJISl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIMH U TIPEICTABICHUS y4eOHOM
U HAy4YyHO -MOMYJISpHOW WHGOpMAIMK, TOMYYEHHOW W3 PA3IUYHBIX HUCTOYHHKOB,
KPUTUYECKH aHATTM3UPOBATH MOTy4aeMyr0 HH(OpPMAIIHIO;

MPUBOAUTE TPUMEPHI BKJIaJa POCCUUCKUX U 3apYyOCKHBIX YUEHBIX-(U3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHM;

UCIIOJIH30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B TIOBCEAHEBHOM KU3HMU IS
obecriedueHust 0€30MaCHOCTH TIPU OOPAIICHUH ¢ TPUOOPAMU U TEXHUYECKUMU
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YCTPOMCTBaMM, JUISI COXPAHEHHs 3/10pOBbS U COOJIOAEHUS HOPM HKOJOTHYECKOIO
IIOBEJICHUS B OKPYXKaIOUIEH cpeae;

paboTaTh B rpymIe ¢ BHIIOIHEHUEM pa3IMYHBIX COLMANBHBIX pOJIeH, IUIaHuPOBaTh
paboTy Ipymnmbl, pallMOHAIBHO PACHIPEEIIATh 00S3aHHOCTH U IIAHUPOBATH JIEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYyalMsX, aJ€KBAaTHO OLICHMBATh BKJAJ KaKJOTO M3 Y4YAaCTHHUKOB
IpyHIbl B PEIIEHUE paccMaTpUBaeMOi IPOOJIEMBI.

K xonHmy oOydyenuss B 11 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXXaTh C(hOPMUPOBAHHOCTD Yy OOYUaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBAaTh Ha NpUMEpax pojib U MecTo (QU3MKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTHHBI MHpA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TEXHOJOTHI, B NPAKTHYECKOM MEITEIBHOCTU JIFOAEH, LEJIOCTHOCTh W E€AUHCTBO
¢bu3nUecKoi KapTUHBI MHPA;

YUUTBIBATh I'PAaHUIBl MPUMEHEHHUs] U3YYEHHBIX (U3UUECKUX MOJeNIed: TOUCUHBIH
IIEKTPUYECKUH 3apsifl, JIyd CBETA, TOUECUYHBI MCTOYHMK CBETA, siI€pHAasl MOJAEIb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOT'O si/ipa MpH pelieHnH (pru3nyecKux 3aaad;

pacrio3HaBaTh (U3NUECKUE sBICHHS (TpoLecchl) U OOBICHATh HMX Ha OCHOBE
3aKOHOB DJICKTPOJAWHAMHUKM W KBAaHTOBOW (DHU3UKHU: 3JIEKTPUYECKasi IMPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JEWCTBUSA TOKA, B3aUMOJACHCTBUE
MarHuTOB, JIEKTPOMATHUTHAs UHAYKIUSA, JEHCTBHE MAarHUTHOTO IOJISI HA MPOBOJHUK C
TOKOM U JIBWKYILMNCS 3apsiji, SJIEKTPOMAarHUTHbIE KOJIEOAHUS U BOJIHBI, MPSIMOJIMHENHOE
pacnpoCTpaHEHUE CBETa, OTPAKEHUE, MNperIoMIIeHHE, HWHTepPepeHuus, TUPpaKuus Hu
nmoJisipu3aliusl CBeTa, aucrepcus cBeta, GoTodnekrpudeckuil 3pdext (pororddexr),
CBETOBOE JIaBJICHWE, BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTpa aTroma BOJOpOAa,
€CTECTBEHHAsl U UCKYCCTBEHHAsI paJIMOAKTHBHOCT;

ONMCHIBATh HW3YYEHHBIE CBOMCTBA BELIECTBA (IEKTPUYECKHE, MarHUTHBIE,
ONTHUYECKUE, DJIEKTPUYECKYIO IMPOBOJMMOCTb PA3JIMYHBIX CpPEA) U AIEKTPOMArHUTHBIE
SBIICHUS (IIPOLIECChI), UCTIONB3Ysl (PU3MUECKUE BEIMYMHBI: 3JCKTPUUYECKUN 3apsij, cuiia
TOKa, DJIGKTPUYECKOE HAIPsDKCHUE, JJICKTPUYECKOE  COIPOTHUBIICHHE, PA3HOCThb
NOTEHIINAJIOB, JEKTPOJBIKYIIAs CHila, padoTa TOKa, MHAYKIMS MarHUTHOTO TOJIs, CUJia
Awmnepa, cuna JlopeHIa, WHIYKTUBHOCTb KATYLIKH, OJHEPrUs JJIEKTPUYECKOTO U

MarHMTHOTO MOJIeH, MepHO] U YacToTa KoJieOaHHH B K0J1e0aTeIbHOM KOHTYpE,
3apsaa U CHUJIa TOKA B nporuecce
TrapMOHHYECKHUX AJIEKTPOMArHUTHBIX KoJeOaHul, (POKYCHOE pacCTOSHHE U ONTHYECKas
CUJIa JIMH3BI, IPU OMUCAHUU MTPABUIIBHO TPAKTOBATh buznueckuit
CMBICIT UCTIOJIb3YEMbIX BEJIMYMH, UX 0003HAUCHUS U €/IMHULIBI, yKa3bIBaTh
bopmysl, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEJIMYMHY C  JIPYIHMMH

BCINYHUHAMMU,



PII ®uszuka. COO 10-11_ba3zossbiii yposenb. POOII 2023 r.

OMKCHIBATh W3YYCHHbIE KBAHTOBBIE SIBIICHUSI U MPOIECCHI, UCIONB3YS (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBETA, SHEPTHUS
U UMITYJIbC (POTOHA, MIEPUO]I TTOTYpACTaia, YHEPTHsI CBSA3H aTOMHBIX sJIep, PU ONMUCAHUH
MPABUJIBHO TPAKTOBATh (PM3MUYECKUN CMBICI UCTIOIB3YEMbIX BEITUYMH, UX 0003HAUCHUS U
€IMHUILIbI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIUE [AHHYIO (DU3UYECKYI0 BEIMYHMHY C
JIPYTUMU BETMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3UUECKON BEIMUNHBI;

aHAJTM3UPOBATh (PU3UUYECKHUE MPOIIECCHl U SIBICHUS, UCTIONB3YS (PU3UUECKUE 3aKOHBI
U NpUHIUIBL 3aKk0H OMa, 3aKOHBI MOCIEAOBATENIBHOTO M MapaljIeIbHOTO COEIUHEHUS
MPOBOJHUKOB, 3aKOH Jlxoyns-JIeHma, 3aKOH 3JIEKTPOMarHUTHOM WHAYKUWH, 3aKOH
NPSIMOJIMHEMHOTO ~ pacIpoOCTPAaHEHUsT CBETa, 3aKOHbl OTPAXKEHUS CBETa, 3aKOHBI
IPEJIOMIIEHUSI CBETa, ypaBHEHUE OHHIITEHHA a8 (QoTodpdekra, 3aKOH COXpPaHEHUS
SHEPIrUH, 3aKOH COXPAHEHUS HUMIIYJIbCA, 3aKOH COXPAHEHHUs SJIEKTPUUYECKOTO 3apsija,
3aKOH COXpPAHEHHUs MacCOBOT0 YHUCIa, OCTylaThl bopa, 3aKOH paJnoakTUBHOTO pacnajia,
Opy  5TOM paszliuyaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHa, €ro MaTeMaTU4YecKoe
BBIpQYKEHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

ONpENENATh HAIMpaBIECHUE BEKTOpAa MHAYKIWM MAarHUTHOIO MOJS MPOBOJHUKA C
TOKOM, cuiibl AMriepa u cuibl Jlopenna;

CTPOUTHh M OMNHUCHIBATH HM300pakKeHHE, CO3/1aBa€MOE€ IUIOCKUM 3€pPKajoM, TOHKOU
JINH30M;

BBITIOJIHSITH IKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (PU3MUECKHUX SIBJICHUM U TIPOLIECCOB C
HCIIOJIb30BAaHUEM TPSIMBIX U KOCBEHHBIX H3MEpPEHUN: Mpu 3TOM (PopMyIHpoBaTh
npoOsiemMy/3agady M THUIOTE3y Y4eOHOro HJKCIEPUMEHTa, coOUpaTh YCTAaHOBKY U3
MIPEATI0KEHHOTO 000PYAOBaHUS, MPOBOAUTH OMBIT U (POPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHHS (PU3NYECKUX BEITUYHH, TIPH STOM
BBIOMpATH ONTUMAIBHBIN CIIOCOO M3MEPEHUS U UCTIOIB30BaTh U3BECTHBIE METO/IbI OLICHKH
MOIPEIIHOCTEN U3MEPEHU;

UCCIIE/IOBaTh 3aBUCHUMOCTH (PH3UYECKMX BEJIWYUH C KCIOIB30BAHUEM MPSMBIX
U3MEpPEHUI: TpH HATOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh pPE3yJbTaThl
MOJIYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIWYMH B BHJIE TAaOMUIl U TpaduKoB, JenaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHUS;

co0ro1aTh MpaBmiia 6€30MacHOro TPyAa MIPHU MPOBEICHUH MCCIICIOBAHUN B paMKax
y4eOHOr0 SKCIEPUMEHTa, Y4eOHO-HCCIEI0BATEIbCKON M MPOEKTHOW AESITENbHOCTH C
HCIIOJIb30BaHUEM U3MEPHUTENIBHBIX YCTPOUCTB U J1aOOPaTOPHOTO 00OPYI0BAHHS;

pemate pacy€THBIC 3a7a4dl C SIBHO 33/JIaHHOM (PU3MUYECKOW MOJEINbI0, UCIOJIb3YS
br3UYeCcKre 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHAIM3a yCIOBUS 3a/1a4u
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BBHIOMpPATh (U3MYECKYI0 MOJENb, BBIACIATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIBI,
HEOOXoAWMBIE I €€ pEeIICHHUs, NPOBOAUTh pPacyéThl M OICHWBATh PEATbHOCTH
MOJTYYeHHOTO 3HAaYeHUsT (PU3UICCKON BETUINHBL;

pelllath KauyeCTBEHHbIC 3aJa4yd: BbICTPAMBATh JIOTMYECKH HEMPOTUBOPEUUBYIO
IIEMTOYKY PaCCYKJICHHM C OMOPON Ha M3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3UYECKHE
SIBJICHUS,

WCIIOJIB30BaTh MPHU PEIICHUHU YYEeOHBIX 3a7ad COBpPEMEHHbIE HH(GOpMAIMOHHbIC
TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U MIPEACTABICHUS yueOHOM
U HAyYHO-TIOMYJISIpHOW HWHQOpMANMK, TOJYYEHHOW U3 Pa3IUYHBIX HCTOYHUKOB,
KPUTHUYECKH aHATIM3UPOBATH MOTy4aeMyto HH(OpMAIIHIO;

OOBACHATh MPUHIMIBI JEHCTBUS MAIIUH, MTPUOOPOB M TEXHUUYECKHX YCTPOMCTB,
pasnuyaTh YCIOBHUS UX 0€30MacHOr0 MCTOIB30BAHMS B TIOBCEAHEBHOM )KU3HU;

MPUBOAUTE TPUMEPHI BKJIaga POCCHUUCKUX W 3apyOCKHBIX YUEHBIX-(QU3HKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MHUPA, B pa3BUTHE TEXHUKU U
TEXHOJIOTH;

HCITOJIB30BaTh TEOPETHUCCKUE 3HAHUSA MO (PU3MKE B TIOBCEAHEBHOM KWU3HM IS
obecrieueHnss 0O€30MaCHOCTH TIpH  OOpalieHuu ¢ npudopaMH W TEXHUYECKUMH
YCTPOMCTBAMH, ISl COXPAaHEHMsI 3J0POBBS M COOJIIOACHHUS HOPM 3KOJIOTMYECKOTO
MTOBEJICHUS B OKPYXKAIOIIEH CPEAE;

paboTaTh B IPYIIE C BHIMOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJICH, TIIIAHUPOBATH
paboTy TPyMIbl, pallMOHATBHO PACIIPEACNIATH O0A3aHHOCTH U TNIAHUPOBATH JEATEILHOCTh
B HECTAHJIAPTHBIX CUTYaIlUSX, aJICKBAaTHO OILICHMBATh BKJIAJl KAXKJIOTO W3 YYaCTHUKOB
TPYIIIBI B PEIICHUE pacCMaTPUBAeMON MTPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE KYPCA ®U3UKA

10 kaacce

2 Jaca B HeJlen0, Bcero — 68 gacos, pe3epB — 2 yaca

TemaTndeckuii 0J10K, TeMa

OcHoBHOe coepkaHue

OcHOBHbBIE BU/IbI 1eSITEJILHOCTH YYAIUXCS MPU U3YYeHUH
TeMbI
(na yposue yuebuvix oeticmeuil)

PA3JIEJI 1. ®U3UKA U METOAbI HAYYHOI'O ITO3HAHUSI (2 4)

Tema 1.
dusnka 1 METOIbI
HAay4YHOTO MO3HaHUsA

®uznka — Hayka o npupozge. Hayunele MeTonbl
MIO3HAHUs OKpYXaroliero Mupa. Posib 3kcriepuMmeHnTta u
TEOpUH B MpOIIecce TTO3HAHUS TPUPOIBI. DKCIIEPUMEHT

Pabora B rpyrie mo moAroToBKE KOPOTKHX COOOMIECHHIA O
ponu u MecTe (PU3MKU B MPAKTHYECCKOH NESTEIHHOCTH JOACH.
OcBoeHNE OCHOBHBIX TPUEMOB paboThI ¢ IH(POBOit

(2 v) B (pm3uke. MoaenupoBanne GU3NIECKUX SBICHUN U nmaboparopueit o ¢usnke.

npoueccoB. Hayunsle runore3sl. @uszndyeckue 3aKOHbI U

Teopud. ['paHUIBI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.

[IpuHun cooTBETCTBHUS.

Ponp 1 Mecto ¢usnkn B OpMUPOBAHUN COBPEMEHHOMN

Hay4YHOU KApTUHBI MHUPA, B IIPAKTUYECKOMN NEATEIbHOCTH

JIIOJIEH.

PA3JEJI 2. MEXAHHUKA (18 v)

Tema 2. Mexanunueckoe nBmwkeHHe. OTHOCUTEIBHOCTD IIpoBeneHue KCIEPUMEHTA: U3yUEHUE HEPABHOMEPHOTO
Kunemaruka MeXaHU4eCcKoro ABmkeHus. Cucrema oTcyéra. JIBUOKEHUA C LIEJIbIO OINPEAEIICHUS MTHOBEHHOU CKOPOCTH;
(5 9) Tpaextopus. [lepemenienne, CKOPOCTh (CpemaHsIst KCCJIEIOBAHUE COOTHOLIEHUSA MEXAY MYyTAMH, NPOUIEHHBIMU

CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOpPEHHE
MaTepUaIbHON TOYKH, UX MPOEKIMH HA OCH CHCTEMBI
koopauHat. CioxeHune NepeMelieHni U CIoKeHNe
CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE

MPSIMOJIMHEWHOE IBMKeHne. | paduxu

3aBUCHMOCTH KOOPIHMHAT, CKOPOCTH,

YCKOpEHUs, TyTH U TEpEeMEIIECHUs

MaTepHuaIbHONH TOYKH OT BPEMEHHU.

CBoOomHOE TIazieHue. Y CKOPEHHUE CBOOOIHOTO TIaICHHUS.
Kpuponuneitnoe nBmwxkeHue. J[BkeHre MaTepuanbHOU
TOYKH IO OKPYXHOCTH C NMOCTOSSHHOW MO MOJYJIIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JINHEHAsI CKOPOCTb.
[lepuon u yactora obpamenusi. LlenTpoctpemurensHoe
YCKOpEHUE

TEJIOM 3a IOCJEN0BATENbHbIE PABHBIE MPOMEXYTKH BPEMEHU
IIPY PaBHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOW CKOPOCTHIO,
PABHOH HYJIIO; U3YyUEHUE JBUKEHUS IIAPUKA B BSI3KOU
KuakocTd. OObSACHEHNE OCHOBHBIX MPUHIMIIOB JEHCTBUS
TEXHUUYECKUX YCTPOMCTB, TAKUX KaK: CIIUIAOMETP, LETHBIE U
pEeMEHHBIE Tepenayn IBMKCHHS; U YCIOBHHA MX 0€30macHOro
WCIIOJIb30BaHMs B MIOBCEAHEBHOM JKM3HU.

Pemenue pacyéTHBIX 3a7a4 C SBHO 3aJaHHON (PU3UUECKON
MOJIETIBIO C MCIIOJI30BAHUEM OCHOBHBIX (DOPMYINT KHHEMATHKH.
[Moctpoenne u aHanu3 rpad)uKoOB 3aBHCUMOCTEN
KMHEMAaTHYECKHUX BEIMYMH OT BpeMeHH. Pacno3HaBanue
($u3nUecKuX SBICHUI B y4eOHBIX ONBITAX U OKPYXKAIOLICH
JKU3HHU: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSMOIMHENHOE
JBW)KEHHE, CBOOOAHOE MajeHHEe Tell, IBMKEHHE 1O

OKPY>KHOCTH. Onucanue MeXaHHUYECKOro JABWOKCHHA C
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HCTIONIb30BaHUEM (PU3MUYCCKHUX BEJIHUYMH: KOOPAWHATA, MYTh,
nepeMeIleHne, CKOPOCTh, YCKOPCHHE.

PaboTa B rpymnmnax mpH IJIaHUPOBAHUH, TPOBEACHUH U
HHTEPIPETAIIMHN PE3YJIbTATOB OIMBITOB, M aHATU3E
JIOTIOJTHUTENBHBIX HCTOYHUKOB MH(GOPMAIIUU 10 TEME.

Tema 3.
JHunamuka (7 )

ITpunnun otHocuTenbHOCTH ['anuiest. IlepBolil 3aKk0H
Hetotona. nepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpyHIMI Cyneprno3uiuu cui.
Bropoii 3akon HproToHa [J11 MaTepuaibHOM TOYKH.
Tpertuil 3akoH Hpl0TOHA AJI1 MaTepUaIbHBIX TOYEK.
3akoH BceMupHOro tarotreHus. Cuna Tspkectu. [lepBast
KocMHuecKas ckopocTs. Cuia ynpyroctu. 3akoH ['yka.
Bec tema. Tpenne. Bunsl TpeHus (MoKosl, CKOIbKEHUS,
kaueHus1). Cuna tperus. Cyxoe Tpenue. Cuia TpeHUs
CKOJIBKEHUSI U cujia TpeHusl mokos. Koadgduuument
TPEHUSL.

Cuna conpoTHBIEHUS MPHU IBWKEHUU TeNa B KHUIKOCTH
WM rase.

[locTynaTenbHOEe M BpalaTesIbHOE ABWKEHUE a0COITIOTHO
TBEPAOrO TeJaa. MOMEHT CHJIbI OTHOCHTEIBHO OCH
Bpaienus. [lnedo cuibl. YcinoBusi paBHOBECUS TBEPIOTO
Tena

[IpoBenenne sKcriepUMEHTa: HCCIeIOBAaHIE 3aBUCUMOCTH CHII
YHPYTOCTH, BO3HUKAIONINX B MPYKUHE W PE3UHOBOM 0OpasIie,
OT UX

nedopMariy; u3ydeHne ABIKEHUS OpycKa MO HAaKJIOHHOM
TUIOCKOCTH;, WCCJIEJIOBAHNE YCIIOBUI paBHOBECHUS TBEPIOTO
Teja, UMEIOIIETO OCh BPAIICHUS.

OO0bsicHeHHne 0cOOEHHOCTEH paBHOMEPHOTO U
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO TBUKEHHS, CBOOOIHOTO
MajCHUS TEJ, JIBWKCHUS

M0 OKPY>KHOCTH Ha OCHOBE 3akOoHOB HbIOTOHa, 3aKkOHa
BCEMHUPHOTO TITOTEHUSI.

OO0BsICHEHHE OCHOBHBIX MPHHIUIIOB JICHCTBHS TEXHHUYECKUX
YCTPOMCTB, TaKUX KaK TOIIIUITHUKY.

OOBsiCHeHHE IBIKEHHsI HCKYCCTBEHHBIX CITyTHHUKOB. PemeHue
pacuéTHBIX 3a/1a4 C SBHO 33JIaHHOH (PH3MUECKOl MOAENBIO C
WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOPMYJI JMHAMUKH.
Pacnio3HaBanue (hu3uuecKuX SBICHUMA B YISOHBIX OMBITAX U
OKpYKarolel >KU3HHU: WHEPIUs, B3aUMOJIEHCTBUE Tel. AHAIN3
(PU3UYECKUX TIPOIECCOB U SBJICHUMN C MCIIOJIb30BAHUEM
3aKOHOB W MPUHIIAIIOB: 3aKOH BCEMUpPHOro Tsarotenus, |, 1l u
11 3axonpl HpOTOHA, MPUHIMII CYTIEPIIO3UIIAN CHUI, TIPUHITHIT
PaBHONPABHOCTH MHEPIHAIBHBIX CHCTEM OTCYETA.

Tema 4.
3aKOHBI COXpaHEHUS
B MexaHuke (6 )

Nmnynsc MaTepuanbHOM TOYKH (TeJa), CHCTEMBI
MaTepHaIbHBIX ToueK. IMIynbe cuibl 1 H3MEHEeHne
HMITyJIbCa TeJa. 3aKOH COXPaHEHUs UMITYJIbCa.
PeakTuBHOE NBIKEHUE.

PaGota cuibl. MOITHOCTE CHJTBI.

Kunernyeckas sHeprusi MaTepuaibHOR Touku. Teopema 06
M3MEHEHUHN KUHETHUYECKOW IHEPTHH.

ITorenuumansHas 3ueprus. [loreHumanbHas s3HEprus
ynpyro nedhopMUpOBaHHOH MpykuHbL. [loTeHnransHas
SHEprus Tesa BOJIM3U MOBEPXHOCTH 3eMIIH.

[IpoBeneHue >KCIEpUMEHTA: U3yueHHE aOCOIIOTHO
HEYIIPYroro yjuapa ¢ MOMOILIBIO JBYX OJUHAKOBBIX HUTSHBIX
MasITHUKOB; MCCJICAOBAHHUE CBS3M PabOTHI CHIIBI C M3MEHEHHEM
MEXaHWYEeCKOW PHEPrHH Tella Ha TPUMEpPE PaCTHKEHUS
PE3UHOBOIO XKIYTa.

Pemenue pacyéTHBIX 3a7a4 C SBHO 3aJaHHON (PU3UUECKON
MOJIEJIBIO C HCTIOIB30BAaHUEM OCHOBHBIX 3aKOHOB M (hOPMYI
JTUHAMHKHA

1 3aKOHOB COXpaHEHHs. PellleHne KaueCTBEHHBIX 33Ja4 ¢
ONOpOH Ha M3YYEHHBIE B pasaene «MexaHuKa» 3aKOHBI,
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IloTenunanbHBIC U HEIOTCHIIUATLHBIC CHIIBI. CBs3b
pa6OTBI HENIOTCHIUAJIBHBIX CHUJI C ©BMCHCHHUECM

MEXaHUYECKOM OHEPTHUU CUCTEMBI TCII. 3akoH COXpaHCHUSA

MEXaHUYECKOW SHEPTHH.
VYnpyrue u Heynpyrue CTOJIKHOBEHUS.

3aKOHOMEPHOCTH U (pusudeckue sBicHus. Onrcanue
MEXaHHUYECKOTO JIBUKCHUS C UCTIONL30BAHNEM (DU3NICSCKUX
BEJIMYMH: UMITYJIbC TEJIa, KHHETHUYSCKAs SJHEPT U,
MOTEHIIUAIbHAS YHEPI s, MEXaHU4ecKasi paboTa, MeXaHu4ecKast
MOIITHOCTh. AHaNMH3 (GU3NIECKHUX MTPOIIECCOB U ABJICHUH C
WCTIOJIb30BaHUEM 3aKOHA COXPAHEHUS MEXaHMUECKON SHEPTHH,
3aKOHA COXPaHEHUS MUMITYJIbCA.

OOBSICHECHUE OCHOBHBIX ITPUHIIUTIOB JIEHCTBHS TEXHHUECKUX
YCTPOMCTB, TAKHX KaK: BOJOMET, KONIEP, MPY>KUHHBIN MTUCTOJIET.
OOBsICHEHHE TBUKEHHSI PAKET C OTIOPOid Ha N3yUCHHBIE
(I)I/I3I/I‘ICCKI/IC BEJIMUMHBI ¥ 3aKOHBI MeXaHUKH. VICITonp30BaHne
MIPY TIOATOTOBKE COOOIICHUI O MPUMEHEHUN 3aKOHOB MEXaHUKHU
COBPEMEHHBIX HHPOPMAITHOHHBIX TEXHOJIOTUH IS TIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALMNA U IPEACTABICHUS
WHPOPMAITUK, KPUTUYCCKUI aHATU3 TOTyYaeMOi HHGOPMAaIIUH.

PA3JIEJ 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJANMHAMMUMKA (24 9)

Tema 1.
OCHOBBI MOJIEKYJISIPHO-
KuHeTH4YecKoit Teopun (9 1)

OCHOBHBIE MOJOKEHUS MOJIEKYJIAPHO-KHHETHYECKOM

Teopuu. bpoyHoBckoe nemxkenne. [quddysusa. Xapaxrep
IBIDKEHUS W B3aUMOJICHCTBUS YacTHI] BellecTBa. Mouean

CTPOEHUSA Ta30B, )KUAKOCTEN U TBEPJIBIX TEN U

0OBSICHEHHE CBOICTB BCIICCTBA HAa OCHOBEC DTHUX MO,Z[GJ'IGﬁ.

Macca monekyn. KonnuectBo BemectBa. [locTosiHHas
Asoragpo. TemmoBoe paBHOBecue. Temmneparypa u eé
n3mepenwne. [lkana remneparyp Llenscus.

Mopenps uaeanbHoro raza. OCHOBHOE ypaBHEHHUE

MOJ'IeKy.IIHpHO-KI/IHeTI/I‘IeCKOI‘i TCOPUHU NACAJIBHOI'O I'a3a.

AOcoumoTHas TemIiepatypa Kak Mepa cpeaHen
KUHETHYECKOI 3HEPIUu TEIUIOBOTO JBM)KEHHUS YacTHII
ra3a. ['a3oBble 3aKOHBI. YpaBHeHUE MeHeneeBa-
Kiamretipona. 3akon JlamsToHa.

N3onporeccsl B UealbHOM raze ¢ MOCTOSHHBIM
KOJINYECTBOM BelecTBa. | paduueckoe npencTaBieHne
M30MPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

IIpoBeneHMe 3KCIIEPUMEHTA: OIIPENEICHUE MACChl BO3lyXa B
KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHHH 00BhEMa KOMHATEHI,
JIaBJICHUS U TEMIIEPATYPBI BO3]lyXa B HEW; UCCIEIOBaHUE
3aBUCUMOCTH MEXKIYy IapaMeTpamMu COCTOSHUS Pa3pEKEHHOIO
rasa.

OOBsiCHEHHE OCHOBHBIX MPUHIMIIOB ACHCTBUH TEXHUUECKHX
YCTPOHCTB, TAKHX KaK: TEPMOMETP U OapoMeTp; U YCIIOBHH UX
0€301acHOr0 UCIIONIb30BAHUS B IMIOBCETHEBHOM KU3HH.
PacrniozHaBaHue (U3MUYECKHUX SIBICHUN B Y4€OHBIX OIBITAX U
OKpY’KalolleH Ku3Hu: TudQy3usi, OpOyHOBCKOE TBUKEHHE.
OnvcaHue TEIIOBHIX SIBICHHN C MCIOJIb30BAHHEM (PU3HMUYECKHX
BEJIMYNH: JABJICHUE ra3a, TEMIIEPATypa, CPEAHsI
KUHETHYECKAs] SHEPIUsl XA0TUUECKOrO JBW)KECHHS MOJIEKYJI,
CPEIHEKBAPATUYHAS CKOPOCTh MOJIEKYIL.

AHanu3 GU3NUECKUX MPOLECCOB U ABJICHUN HCIOJIb30BaHUEM
MOJIEKYJIIPHO-KMHETUYECKON TEOpUN CTPOEHUS BEIIECTBA,
ra3oBbIX

3aKOHOB, CBSI3U CPEIHEW KMHETHMYECKOW SHEPrUU TEIUIOBOIO
JBWDKEHUSI MOJIEKYJ ¢ aOCOJIOTHOM TeMIepaTypo.

Perienre pacu€THBIX 3a/1a4 C SABHO 3aJaHHON (PU3MUECKOM
MOJIENTBIO C MCMOJIb30BaHUEM OCHOBHBIX TojokeHnii MKT,
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3aKOHOB M (DOpMYJ MOJIEKYJISIPHON (DU3UKH.

PaGoTa B rpynnax npu IjiaHUPOBAHUH, IIPOBEACHUH U
MHTEPIIpPETalluy Pe3ysIbTaTOB OINBITOB, U aHAIN3E
JIOTIOJTHUTENBHBIX UCTOYHUKOB MH(OPMALIUU TI0 TEME.

Tema 2.
OCHOBBI TEPMOJAMHAMHUKH

(10 u)

TepmonuHaMuueckas cucteMa. BHyTpeHHSsSI 3Heprus
TEPMOJIMHAMHUYECKON CHUCTEMBI U

cnocoObl e€ n3MeHeHus. KomndecTBo TemaoTel u padoTa.

BHyTpeHH:A 3HEPTHA ONHOATOMHOTO HACAIBHOIO rasa.
Buael Teronepenadu: TEMIONPOBOAHOCT, KOHBEKIIS,
U3JIydeHHE. Y JeNbHAas TeIIOEMKOCTh BEIIECTBA.
KommuecTtBo Temnmotsl npu terionepenade. llorstie 06
agmabaTHOM mporiecce. llepBhIif 3aKOH TEPMOAHMHAMUKH.
[IpumeHeHue nepBoro 3aKoHa TEPMOJWHAMUKHU K
uzomnporeccaM. ['papuueckas HHTEpIpeTaus paboThl
rasa.

Bropoii 3akoH TepmoanHaMmuku. HeoOpatumocTth
MIPOLIECCOB B MPHPO/IE.

TemoBele MamnHEL [[pHHIMIBI AEMCTBHS TETUIOBBIX
MmaiuH. [IpeoGpazoBanus 3HEPruy B TETIIOBBIX
mamuHaxX. KITJ[ temmosoii mamuusl. [ukn Kapao u ero
KIIJ. Oxosnoruueckue mpodaeMbl TEIIOIHEPIeTHKH.

[IpoBeneHNEe YUEHHUECKOIO SKCIIEPUMEHTA: U3MEPEHUE
YAEIbHOM TEIJIOEMKOCTH BELIECTBA.

OOBsICHEHHE OCHOBHBIX MPHHIIUIIOB JIEHCTBHS TEXHHUYSCKUX
YCTPOMCTB, TAKUX KaK: JABUIaTeSb BHYTPEHHETO CTOPAHUS,
OBITOBOM XOJIOAWIHHUK, KOHAUIIMOHED; U YCIOBUN MX
0€30IacHOr0 MCIOJIL30BaHMS B ITOBCEIHECBHOM KU3HU.
OnurcaHye U3yYEHHBIX CBOMCTB TEN U TEIJIOBBIX SIBICHUI C
WCTIONB30BaHNEeM (DM3MYECKUX BETTMYWH: JaBlIEHUE Tra3a,
TEMIICPATypa, KOJINMYCCTBO TCIJIOTHI, BHYTPCHHAA SHCPIUs,
pabota rasa. Pemenue pacu€THbIX 3a/1a4 ¢ SBHO 3aJaHHOM
(hM3UYIECKON MOJIENBIO C WCIOIB30BAaHNEM OCHOBHBIX 3aKOHOB
1 GopMyIll TepMOAMHAMUKH. PelieHne KauecTBEHHBIX 3ajay C
Omnopou Ha

M3ydeHHbIe B pazaene «MonekynspHas puznka u
TEPMOJMHAMHKAY» 3aKOHBI, 3aKOHOMEPHOCTH U (hPU3UUYECKUE
SABJICHUSA. Pa60Ta B Irpyniax mnpyd aHaJin3e AOIIOJIHUTCIIbHBIX
WMCTOYHUKOB MH()OPMAIIUHU 110 TeME.

Tema 3.
ArperaTHble COCTOSIHUS
BeliectBa. da3oBble MEPexoabl

CRY

ITapoobpa3oBanue u KoHAeHcanus. VMcnapenue u
Kurenne. AOCOIIOTHAST ¥ OTHOCUTEILHAS BIAKHOCTH
Bo31yxa. HachleHHb1i nap. Y aenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI
KHUIIEHUS OT JABJICHUS.

TeEpnoe teno. Kpucraminyeckre U aMmopgHble Tena.

AHI/I3OTpOHI/I$I CBOICTB KpHUCTAJJIOB. )KI/I,E[KI/IC KpuUCTaJJIbI.

CoBpeMeHHbIe MaTepuaisl. [lnaBnenue u
KpUCTAJUTM3aIKA. Y AeTbHas TEIUIOTa TIaBICHUS.
CyOmmumarusi. YpaBHEHHE TEIIOBOTO OanaHca.

[IpoBeneHue 3KCEPUMEHTA: U3MEPEHUE OTHOCUTEIBHOM
BJI&KHOCTH BO3/yXa.

OO0bsICHEHHE OCHOBHBIX MPHHIIUIIOB JICHCTBHS TEXHHUYSCKUX
YCTPOUCTB, TAKUX KaK: TUTPOMETP U ICUXPOMETP,
KaJIOpUMETP; M YCIOBUH MX 0E30MacHOTO WCIOIb30BAHUS B
MIOBCEHEBHOM KU3HH.

OrnuvcaHye NPUHIUIIOB MOMYYEHUSI COBPEMEHHBIX MaTepUalioB,
B TOM YHCJIE HAHO MAaTEPHUAIOB.

Pemienue pacy€THBIX 3a7a4 C SIBHO 3aIaHHOU

(U3NYIECKON MOJIENBIO ¢ UCIIOJIb30BaHHEM

yYpaBHEHUS TEILIOBOTO OaslaHca. PelreHne KauecTBEHHBIX
3a71a4 C OMOPOIl HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢du3nydeckue SBICHUS IO TEME.

Pacnio3naBanue (hu3nuecKuX sSBICHUI B y9SOHBIX OMBITAX U
OKpYKarolen ku3Hu: JieopMalyisi TBEPABIX TeN, HArPeBaHHE
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U OXJIAXKIACHUE TeJl, I3MCHCHUE arperaTHbhIX COCTOSHHIMA
BellecTBa U OOBSICHEHHE MX HAa OCHOBE 3aKOHOB M (pOpMyI
MOJICKYJISIPHOW (DU3HKH.

Hcnonp3oBanue WHOOPMAIMOHHBIX TEXHOJOTHI s TTOMCKA,
CTPYKTYPUPOBAHUS, HHTEPIPETAINN U MPEACTABICHUS
WH()OpPMAITUN TIPH ITOATOTOBKE COOOIICHWH O TTPHMECHECHHH
3aKOHOB MOJICKYJISIPHON (PU3UKU U TEPMOJUHAMHKH B
TEXHHUKE M TEXHOJIOTHUSX.

PA3JIEJI 4. DJIEKTPOJAMHAMUMKA (22 u)

Tema 1.
Onexrtpocraruka (10 )

OnekTpuzanus Ten. DIeKTpudeckuil 3apsan. JBa Buaga
NIEKTPUIECKUX 3apsiioB. IIpoBoAHUKH, TUIEKTPUKH U
MOJIYIPOBOAHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOrO
3apsiza.

BsaumogeiictBue 3apsanoB. 3akoH Kyrnona. ToueuHslit
ANEKTPUUECKUM 3apsia. DIEKTPUUYECKOE MOJIE.
Hanpsoxénnocts aaexktpudeckoro noist. Ilpunnun
CYINEPIIO3ULINU IEKTPUUECKUX noJied. JIunuun
HaNpsHDKEHHOCTH AIIEKTPUYECKOTO TMOJISL.

PaboTa cuit 35eKTpOCTaTUYEeCKOro MoJIsl.

[Torenuuan. Paznocts norenuuanos. [IpoBonHUKN U
JUDIIEKTPUKHU B JIEKTPOCTATUYECKOM TOJIE.
Jusnexrpuueckast IPOHULAEMOCTb.

OnekTpoémkocTs. KonnencaTop. DneKTpoEMKOCTb
TUIOCKOTO KOHJIEHCATOpa. DHEPTHsl 3apsKEHHOTO
KOHJIEHCATOpa. DJIEKTPUUECKUI TOK. Y CIOBUS
CYLIECTBOBAaHUS 3JIEKTPUUECKOTO TOKa. VICTOUHMKH

toka. Cuna Toka. [locrossHubIN TOK. Hampsokenue. 3akoH
Oma a5 yyacTka Lenu. DIEKTPUYECKOE COMPOTHUBIICHHUE.
VY nenpHOE conpoTuBieHHe BemlecTsa. [locnenoBarensHoe,
napajuieIbHOe, CMEUIAaHHOE COEAMHEHUE MPOBOIHHUKOB.
Pabora anextpuueckoro Toka. 3akoH /xoynsa-Jlenma.
MoOIIHOCTE AIEKTPUUECKOrO TOKA.

OJIC u BHyTpEeHHEE COMPOTHBICHUE MCTOYHHMKA TOKA.
3akon OMa aJsl TIOTHOHM (3aMKHYTOM) AJIEKTPHUIECKOI
nenu. KopoTkoe 3ambIkaHue.

OJNeKTpOHHAas MPOBOAMMOCTb TBEPABIX METAJIIOB.

[IpoBenenue sxkcrepuMeHTa: U3MEpEeHUe IIEKTPOEMKOCTH
KOHJEHCaTopa.

OOBsiCHEHHE OCHOBHBIX NMPUHIMIIOB JEHCTBUS TEXHHUUYECKHX
YCTPOMCTB U TEXHOJIOTHM, TAKUX KaK: 3JIEKTPOCKOTI,
JIEKTPOMETP, EKTPOCTATHUECKas 3alllUTa, 3a3eMJICHHE
3JIEKTPONPUOOPOB, KOHAEHCATOP, KOIMPOBAJIBHBIN ammapar,
CTPYHHBIN TPUHTEP; U YCIOBUH MX 0€30MacHOT0 MPUMEHEHUS
B IIPAKTHYECKOMN

JKU3HU.

Pemenune pacy€THBIX 3a1a4 C SBHO 3aJaHHOW (U3MUYECKON
MOJIETBIO C UCIOJIb30BAaHUEM

OCHOBHBIX 3aKOHOB M ()OPMYII DIIEKTPOCTATHKH.

Pemenne kauecTBEHHBIX 3a7a4 ¢ ONOPOH Ha

W3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SBICHUS
o Teme «DJEKTPoCTaTukay. Pacro3HaBanne QpU3MYECKUX
SBJICHUH B Y4EOHBIX OIBITAX U OKPY)KAIOLIEH >KHU3HU:
9JIEKTPU3aLUsl TeJN, B3aUMOJACHCTBHE 3apsA0B; U 00BbsICHEHHE
UX Ha OCHOBE 3aKOHOB W (POPMYI 3JIEKTPOCTATHUKH.
Onucanne N3y4EeHHBIX CBOWCTB BEIIECTBA U JIEKTPUUECKUX
SBJICHUH C WCIOJNb30BaHUEM (PU3MUYECKHX BEITUYMH:
ANEKTPUYECKUH 3apsi, HANPSLDKEHHOCTH IEKTPUYECKOTO
MOJISA, TIOTEHIINAJ, Pa3HOCTh MOTEHIHAIOB, SIEKTPOEMKOCTb.
IIpoBeneHne skcrepUMEHTa: U3yYeHHE CMEIIAHHOTO
coemHEeHHS pe3ucTopoB; m3Mepenue J/1C ncTodHMKa TOKA |
€ro BHYTPEHHETO CONPOTHUBIICHHS; HAOMIONEHUE DIIEKTPOIIN3A.
OOBsICHEHHE OCHOBHBIX NMPUHIMIIOB JEHCTBUS TEXHHUYECKHX
YCTPOUCTB U TE€XHOJOTUH, Ta-
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3aBUCUMOCTb COMPOTHUBIIEHUS METANIOB OT
Temreparypsl. CBEpXIPOBOANMOCTb.
OnexTpuyeckuil TOK B Bakyyme. CBOMCTBA 31EKTPOHHBIX
MyYKOB.

[omynpoogauku. CoOCTBEHHAS W TIpUMeEcHast
MPOBOAMMOCTH ITONYTPOBOAHUKOB. CBoiicTBa p—~N-
nepexona. [lomynpoBoJHUKOBEIE TPUOOPHI.
ONEeKTpUYECKUI TOK B PacTBOpax M pacijiaBax
ANEKTPOIUTOB. DIEKTPOIUTHIECKAS JUCCOIHAIINS.
DNeKTpon3. DNEKTPUIECKUA TOK B rasax.
CaMOCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psi.
Momnnus. [1na3m.

KUX KaK: aMIIepMETp, BOIBTMETP, PEOCTAT,
HCTOYHUKHU TOKa, dJIEKTpOHArpeBaTebHbIe

pUOOPHI, AIEKTPOOCBETUTEIBHBIE TIPUOOPHI,

TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA TUOJ, TEPMUCTOPHI U
(hOTOPE3UCTOPHI, MTOTYITPOBOJHIKOBBIN U0/, TaJbBAaHUKA; 1
yCIIoBUil WX 0€301acHOTrO MPUMEHEHHS B MPAKTHIECKOM
JKM3HU.

Pemenne pacu€THBIX 3a/1a4 ¢ SBHO 3a/IaHHON (PU3HUCCKOM
MOJIEJTIBIO C HMCITOJIF30BAHUEM OCHOBHBIX 3aKOHOB H (DOPMYII
TeMbl «IIOCTOSIHHBINA 31EKTPUYECKUI TOK». PacnosHaBaHue
(U3NUECKUX SBICHUI B y4eOHBIX OMBITAX U OKPYKAIOUICH
JKA3HU: 3JIEKTPUYECKAsl MPOBOJUMOCTh, TEILIOBOE, CBETOBOE,
XHMHUYECKOE, MarHUTHOE JIEHCTBUS TOKA. AHAIIU3
AIEKTPUUECKUX SBJICHUN U MPOIIECCOB B IIETISIX MOCTOSHHOTO
TOKa C HCIIOJb30BaHUEM 3aKOHOB: 3akoH Owma,
3aKOHOMEPHOCTH MOCJIEI0BATEIBHOTO U MapauIeIbHOrO
COEJIMHEHUS] TPOBOJHUKOB, 3aKoH J[xoynd -JleHua.
Ornrcanue U3y4YeHHBIX CBOMCTB BEIIECTB U

ANEKTPUYECKHUX SBICHUU C MCIIONB30BAaHUEM (PU3UIECKUX
BEJIMUMH: AJIEKTPUUYECKUI 3apsjl, CUIa TOKA, JJIEKTPUUECKOE
HaNpsHKEHUE, JIEKTPUUYECKOE COMPOTUBIIEHHUE, Pa3HOCTh
noreHuanos, JJ[C, paboTa Toka, MOIITHOCTh TOKA.
Hcnonp3oBanne nHDOPMAITMOHHBIX TEXHOJOTHH ISl TTOMCKA,
CTPYKTYPUPOBAHHUS, UHTEPIIPETAIMH U MPEACTABICHUS
WH(GOPMAITUH TP MOATOTOBKE COOOIIEHUH O TPUMEHEHHUU
3aKOHOB ITOCTOSIHHOI'O TOKAQ B TEXHUKE M TEXHOJIOTHIX

Pe3epB Bpemenn (2 )
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DJIeKTPOHHBbIE
KoauyecTBO 4acoB
(uudposbie)
HaunMeHoBaHuUe pa3iesioB U TeM
Ne n/m KonTtpoabnbie | [IpakTuueckue oOpa3oBaTe/ibHbIC
MPOrpaMMBblI Bcero
padoThI padoThI pecypchl
Paznen 1. PUZUKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®uznka ¥ METOJIbl HAYYHOTO TTO3HAHUS 2 Bubnnoreka LIOK https
://m.edso00.ru/7f41 bf72
Hroro no pazneny 5
Pazgen 2. MEXAHUKA
21 KuHeMaTiKa 5 bubmuoreka I{OK https
://m.edsoo.ru/7f41 bf72
29 JluHaMHKa 7 bubaunoreka L{IOK https
://m.edsoo.ru/7f41 bf72
2.3 3aKOHBI COXpPAHEHHUS B MEXAHUKE 6 1 1 Eubmzorexa HOK hitps
://m.edsoo.ru/7f41 bf72
141
TOTO M0 pa3ieny 18
Pa3znen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOMN 9 1 bubanorekxa [{OK https
TEOPHUH ://m.edsoo0.ru/7f41 bf72
bubmmoteka ITOK https
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1
prioA ://m.edsoo.ru/7f41 bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubmuoreka [{OK https

®da30BbIe NEPEXOBI

://m.edsoo0.ru/7f41 bf72
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Hroro mo pazueny 24
Paznea 4. QJJIEKTPOANMHAMUKA
Bu6mmorexa IIOK httDS
4.1 OJIeKTPOCTATHKA 10 1 R
P ://m.edsoo.ru/7f41 bf72
4.2 [locTOSSHHBIN ~ 3IEKTpUYECKH TOK. TOKM B 12 1 Bubnuorexa [JOK httQS
pAa3IUYHBIX Ccpeaax :/Im.edsoo.ru/7f41 bf72
HToro no pasnen
p y 99
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3

TEMATHUYECKOE INIAHMPOBAHUE KYPCA ®U3UKA

11 kaace

2 Jaca B HeJieno, Bcero — 68 daco, pe3epB 3 yaca

TemaTuueckuii 0JI0K, TeMa

OcHoBHOE CoA€EpPKaHue

OcHoBHBIE BU/IBI IESITETbHOCTH YYAINXCH MPH U3YYeHUH
TeMBbI
(1a yposre yuebnvlx oelicmeuil)

PA3JEJI 4. 9JIEKTPOANHAMMUMKA (11 4)

Tema 1.
MaruurtHoe 1oJe.
DIeKTpOMarHuTHast
uaaykms (11 9)

ITocTossnabIe MaruuTel. B3anMonencTeue

MIOCTOSTHHBIX MarHUTOB. MarHutHoe nose. Bektop
MarHuTHOW MHAyKuuu. llpuHiun cynepno3unun
MarHUTHBIX Nosiei. JIMHUM MarHUTHOW MHAYKITUH.
KaptrHa nuHMI MarHUTHOM MHIYKIIMH I1OJIS
MOCTOSTHHBIX MarHUTOB. MarHUTHOE 10JIe IPOBOJIHUKA C
TokoM. KapTuHa IWHWI MHIYKIMA MarHUTHOTO TIOJS
JUIMHHOTO TPSIMOIO IPOBOJHUKA

1 3aMKHYTOT'O KOJIBLIEBOT'O NMPOBOHMKA,

KaTylKHu ¢ TokoM. OnbIT Opcrena. Bzanmonelicteue
IIPOBOJIHUKOB C TOKOM.

IIpoBenenue skceprUMEHTA: U3yUEHUE MAarHUTHOTO MOJIs
KaTYLIKU C TOKOM; UCCJIEIOBAaHUE ACHCTBUS MOCTOSHHOTO
Mar"HuTa Ha paMKy C TOKOM; MCCJIENOBaHUE SIBICHUSA
3JIEKTPOMATrHUTHOW MHAYKIIUH.

OOBsICHEHHE OCHOBHBIX NMPUHITUIIOB JICHCTBUS TEXHUICCKUX
YCTPOMCTB, TAKUX KaK: MOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMATHUTHI, 3JIEKTPOJABUTATEND, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS T€4Yb;, U YCIOBUNA HX
0€301MacHOr0 MPUMEHEHUS B MPAKTUYECKOW KU3HMU.
Pemienue pacu€rHbIX 3a1ay HA TPUMEHEHHE

dhopmyi TeMbl «MarHuTHOE 1oJie. DIeKTpOMarHUTHAs
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Cuna Amrmepa, e€ MOaysb U Hampasienue. Cuia
JlopeHua, e€ monynp U HamnpaBieHue. [[BrxeHue
3apsKEHHOM YacTUIBI B OJTHOPOJHOM MAarHUTHOM IIOJIE.
Pabora cuer JlopeHia.

SIBieHUE 3IEKTPOMArHUTHOM MHAYKLIMH.

IToTOoK BEKTOpa MarHUTHOM WHIYKLIHH.

OJIC unaykuuu. 3aKOH >IEKTPOMArHUTHON MHAYKIIMU
®dapanes.

Buxpepoe anexrpuueckoe mosne. 3C MHIYKINHN B
IMPOBOJHHUKE, NBMXXYIICMCA IMMOCTYIIATCIBHO B
OJHOPOJHOM MarHuTHOM mnoJje. [IpaBuio Jlenua.
NupykTtuBHOCTH. SBNeHue camounaykuuu. SJC
CAaMOWHIYKIMH. JHEPTUSI MATHUTHOTO TOJS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE TOoJe.

UHITYKITUSD.

Penienne kauecTBEHHBIX 3ajJlady C OMOPOM Ha

W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYCCKUC SBICHUS
TeMbl «MarHuTHOE moje. DIECKTPOMATHUTHAS WHIYKITUS.
Omnpenenenre HaMpaBIeHUs! BEKTOpa MHAYKIIUH MarHUTHOTO
TIOJI TTPOBOJIHMKA C TOKOM, criibl Ammepa u cuibl JlopeHta.
PacnosnaBanue Qu3nueckux SBICHUN B YYeOHBIX ONBITAX U
OKpY>Kalollel *U3HU: B3aUMOJCHCTBIE MarHUTOB,
ANIEKTPOMAarHUTHAA WHAYKIHWS, NEHCTBUE MarHUTHOTO TIOJS Ha
mpo-

BOJHUK C TOKOM W JIBIXKYLIMKCS 3apsl.

AHanu3 3JeKTPOMArHUTHBIX SBIEHUH C WCTIOIB30BaHHEM
3aKOHA DIIEKTPOMATHUTHOW WHAYKIIWH.

Omnucanue HN3Y4YCHHBIX CBOMCTB BCILICCTB U
AIEKTPOMATHUTHBIX SBIICHUHA C UCTIOJIH30BAaHUEM (DU3UUECKUX
BEIMYMH: WHAYKIUS MarHATHOTO TOJS, cuiia AMIiepa, Cuia
JlopeHnla, MHAYKTUBHOCTh KATYIIKH, SHEPTHUS NIEKTPUUYECKOTO
M MAarHUTHOT'O TOJIEH.

PA3JIEJI 5. KOJIEBAHUS U BOJIHBI (24 u)

Tema 1.
MexaHu4eckue u
JNIEKTPOMarHuTHeie kosedanus (9

4)

Konebarenbnas cucrema. CBoOOAHBIE MEXaHUUYECKHE
koneOanus. ['apmonnueckue konebanus. [lepuon,
4acToTa, aMIUIUTYIa U (a3a KojeOaHuH.
[IpyxuHHBIA MasTHUK. MaTeMaTH4eCKUI MasiTHUK.
YpaBHEeHHE TAPMOHUYECKUX KOJICOaHUH.
[IpeBparenne sHeprun MpU rapMOHUYECKUX
konebanusix. KonebarenbHblii koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KoJie0aHHs B MIEAILHOM
KOJIe0aTeNbHOM KOHTYpe. AHAJIOTHS MEXIY
MEXaHUYECKUMH U 3JEKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3akoH
COXpPaHEHUS YHEPTUH B UACAIHHOM KoyieOaTeIhHOM
koHType. [IpencrasieHue o 3aTyxarolux
KoneOaHusX. BeIHyK/IeHHbIE MEXaHUYECKHUE
kojebanus. Pesonanc. BreiHy)aeHHbIE
3NEeKTPOMarHUTHbIe KojieOanus. [lepeMeHHBIH TOK.
CuHycouianpHbI IEpeMEHHBIN TOK. MOITHOCTB
NIEPEMEHHOr0 TOKa. AMIUIMTY/IHOE M JEHCTBYIOLIEE

[IpoBeneHme sKcrepruMeEHTa: UCCIEN0BAaHUE 3aBUCUMOCTH
nepuojia MaJbIX KoJeOaHWi rpy3a Ha HUTH OT JUIMHBI HUTH H
Macchl Ipy3a; UCCIECIOBAHUE NIEPEMEHHOIO TOKA B LIEMU U3
MTOCJIEZI0BATENIBHO COEAMHEHHBIX KOHJEHCATOPA, KaTyIIKH U
pesucropa. O0bsSCHEHNE OCHOBHBIX MPUHIIMIIOB JEHCTBUS
TEXHUYECKUX YCTPONCTB, TAKHX KaK: DIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JINHUM 3JIEKTpoNepeaay; u
yCIOBUHM MX 0€30MacHOr0 MPUMEHEHHSI B MPaKTHYECKOH
J)KU3HU. Pelllenne pacu€THhIX 3a/1ad ¢ ABHO 3aJJaHHOU
(u3MUecKoil MOJENBIO C UCIOIB30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJI, ONTUCHIBAIOIINX

MEXaHWYECKUE W AJIEKTPOMarHUTHbIE KoJeOaHus.

Onucanne M3y4eHHBIX MEXaHMYECKHUX M AIEKTPOMAarHUTHBIX
KOJIeOaHu# ¢ UCTONIb30BaHNEM (DPU3UYECKUX BEIMYHMH: TIEPHOA
Y 9acToTa KoieOaHuH, aMIuinTyaa u (asza xonebaHui, 3apsas
Y CHJIa TOKa B MPOLECCE TAPMOHHYECKUX IEKTPOMAarHUTHBIX
koneOaHuil. PemeHne kauecTBEHHBIX 3a/1a4 C OMOPON Ha
W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH, OIMCHIBAIOLIIE
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3HAUYCHHUE CUJIBI TOKA U HANPSDKCHHUS.
Tpancdopmarop. [Ipon3BoacTBo, mepemada
U TOTpeOJICHUE AIEKTPUICCKON 3HEPTUu.
DKOJIOTUYECKUE PUCKU MPH MPOU3BOJICTBE
anexkTpo3Hepruu. Kyiaprypa ncnomas3oBaHus
JIEKTPOIHEPT U B TIOBCEAHEBHOM JKHU3HU.

MEXaHMYECKUE U AJICKTPOMArHUTHBIC KOJICOaHMSI.
PaGota B rpynmax npu IiaHHPOBAHHUH, TIPOBEACHUN H
UHTEPIPETALNH PE3YIBTATOB ONBITOB, U aHAJINU3E
JIOTIOJTHUTENIBHBIX UCTOYHHKOB WH(pOPMAIIMH IO TEME.

Tema 2.
MexaHudeckue u
AIEKTPOMArHUTHBIC BOJHEI (54)

MexaHn4yecKkie BOJIHBI, YCIOBUS pPacIpOCTPAHEHMUS.
[Tepuoa. CxopocTh pacipoCTpaHEHHs U JJIMHA
BoJiHbI. [lonepeunsie

U TPOJOJbHbIC BOJMHBI. MHTepdepeHuys

1 audpaknys MEXaHUIECKUX BOJH. 3BYK.
CxkopocTts 3ByKa. ['poMkocTh 3Byka. BrlicoTa TOHa.
TemOp 3ByKa. DIEKTPOMarHUTHBIE BOJIHBL.
YcnoBus H3JIIYUCHHUA DJICKTPOMArHMuTHBIX BOJIH.
B3aumnast opuenTarust Bektopos E, B, v B
3JIEKTPOMAarHuTHOU BoJsiHe. CBOMCTBa
QJICKTPOMArdvUTHBLIX BOJIH: OTPa’XCHHC,
mpesoMIICHUE, TOIApU3aus, TUPpaKIus,
uHTepdeperunsi. CKOpOCTh EKTPOMAarHUTHBIX
BosiH. Ilkana 3eKTpOMAarHUTHBIX BOJIH.
HpI/IMeHeHI/Ie SJICKTPOMArdHuTHBIX BOJIH B TEXHUKE
" OBITY.

[IpuHIMIIEI PagUOCBI3U U TENCBUICHHS.
Paguonokanus. DneKTpoMarHUTHOE 3arpsi3HEHHE
OKpY>Kalolllel cpelibl.

OOBsicHEeHNE OCHOBHBIX NMPUHLIUIIOB ACHCTBUA TEXHUYECKHUX
YCTPONCTB M TEXHOJOTHH, TAKUX KaK: My3bIKaJbHbBIE
WHCTPYMEHTHI, YIbTPa3By- KOBasi THarHOCTHKA B TEXHUKE U
MeIUIMHEe, pajap, PaAuoNpUEMHIK, TEJICBU30P, aHTCHHA,
tenedon, CBY-nieus; u ycinoBuil uX 0€30MaCHOTO MPUMEHEHUS]
B MPAKTHUYECKOU KU3HU.

Pemenne pac4€THBIX M Ka4eCTBEHHBIX 3a/1a4

C ONOPOH Ha M3Y4YEeHHBIC 3aKOHBI U 3aKOHOMEPHOCTH,
OTMCHIBAIONINE PACTIPOCTPAHEHUE MEXaHUYECKUX U
ANIEKTPOMAarHUTHBIX BOJH. cnonp3oBanne nHGOPMAaMOHHBIX
TEXHOJIOTHH JJISl TIOMCKA, CTPYKTYPHPOBAHUSI, HHTEPIIPETALIH
U TpeJICTaBIeHNs] MH(POpMAIMK TPU MOATOTOBKE COOOIICHHUH
00 WCIOJIb30BaHHUU JIEKTPOMATHUTHBIX BOJH B TEXHHKE.
VYyacTre B IUCKycCHUH 00 3JIEKTPOMAarHUTHOM 3arps3HEHUH
OKpY>Kalollle Cpeibl.

Pabora B rpynmax npu IuiaHUPOBaHWY, POBEACHUU H
MHTEPIPETALMH PE3yIbTaTOB OIBITOB, U aHAIN3E
JIOTIOJTHATENIbHBIX UCTOYHUKOB WH(POPMAIIUH 10 TEME.

Tema 3.
Onruka (10 )

I'eomerpuueckas ontuka. IlpsimonnHeliHoe
pacrpocTpaHEeHUE CBETa B OJTHOPOIHOU cpere.
Toueunslii ucTouHMK cBeTa. Jlyd cBera. OTpaxkeHue
cBeTa. 3aKOHBI OTpaxkeHUs cBera. IlocTpoeHme
n300pakeHni B TUIOCKOM 3epkaie. lIperomienne
CBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOFOTHBIH
ToKa3zaTeNpb npenoMieHus. [lomHoe BHyTpeHHEE
oTpaxkeHue. IIpenenpHbIid yToa IOTHOTO
BHYTpPEHHEro otpaxenus. Jucnepcus caerta.
CrnoxHblii cocraB Oenoro ceeta. llBer. Cobuparomiue

ITpoBenenue skcriepuMeHTa: HaOIIOCHNE JUCHIEPCUH CBETA;
HM3MEpEHHE MOKa3aTeNs MPeJOMIIEHHUS CTEKIIa; HCCIel0BaHue
CBOWCTB M300pa’KeHUI B JIMH3AX.

OO0bsacHEeHNE OCHOBHBIX MPUHITUIIOB JEHCTBHUS TEXHUIECKUX
YCTPOMCTB M TE€XHOJIOTHH, TAKUX KaK: OYKH, JyIa,
¢doroanmapaT, TPOSKIIMOHHBIN anmnapaTt, MUKPOCKOII,
TEJIECKOII, BOJIOKOHHAS OITHKA, AU(PaKIIMOHHAs penéTka,
MIOJIAPOU; ¥ YCIIOBUI MX 0€30MacHOr0 MPUMEHEHHS B
MIPaKTUYECKOHN JKU3HU.

Pemienue pacy€THbIX 3a71a4 C SABHO 3aJaHHOW (PU3NUECKON
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U pacceuBaronye auH3bl. ToHKas nuH3a. DokycHoe
paccTOsIHUE U ONTUYECKasl CUila TOHKOW JIMH3BI.
[MocTpoenne n300paskeHNi B COOMPAIOLINX H
paccenBaOIIMX JIHH3aX. DOpMysa TOHKON JIMH3BL.
VBenuuenue, JaBacMoe JIMH30M.

IIpenensl TPUMEHUMOCTH T€OMETPUUYECKOM

OINTHKH.

BonnoBas ontuka. MHTepdepeHnus creta.
KorepeHTHBIE HCTOYHUKH. Y CJIOBHS HAOIIOMIECHUS
MaKCUMYMOB U MUHHUMYMOB B MHTep(EpEHIIMOHHOM
KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HACTOYHHKOB.

Hudpakums cera. [ndpakunoHHas pemerka.
Ycnosue HaOMOEHNS TTIAaBHBIX MAKCUMYMOB MTPH
MaJ€HUd MOHOXPOMATHUYECKOT0 CBETa Ha
JudpakroHHYI0 pemeTKy. [lonspusamms cBera.

MOJICTIBIO C HMCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOpMYIT
reOMETPUUYECKOM ONTHKH.

[ocTpoenne u onucanue M300pakeHUsI, CO31aBAEMOTO
IJIOCKUM 3€pKalIOM, TOHKOM JMH301. Pacnio3snaBanue
(hM3uyecKuX SBIEHUHN B OMBITAX W OKPY)KAOIIEH JKU3HU:
NPSIMOJIMHEMHOE PACIIPOCTPAHEHHUE CBETA, OTPAXKECHUE,
npesioMiieHue, naTepdepeHnns, Judpakius 1 moIsIprU3aIus
CBETa, TUCIIEPCHUS CBETA.

AHanHu3 ONTHYECKUX SIBIICHUI C WCMOJIB30BaHUEM 3aKOHOB:
3aKOH MPSIMOJIMHEHHOTO PaclpOCTPaHEHUsI CBETa, 3aKOHBI
OTpaXKEHUS CBETA, 3aKOHBI MPETOMJICHUS CBETA.

OnucaHre ONTUYECKUX SBICHUN C UCIOJIb30BAHUEM
(m3nuecknx BenudrH: (POKYCHOE PACCTOSHHUE W ONTHYECKast
CHJIa JIMH3BL.

PA3JIEJ 6. OCHOBbI CHELIMAJIBHOM TEOPUH O

THOCHUTEJBLHOCTH (4 1)

Tema 1.
OcuoBbt CTO (4 u)

I'paHnLBl IPUMEHUMOCTH KJIACCUYECKOM

MexaHuku. [loctynaTel cnenuanbHON

TEOPUU OTHOCHTENBHOCTH: WHBAPHUAHTHOCTD

MOAYJSl CKOPOCTH CBETA B BaKyyMe,

MIPUHLIMIT OTHOCUTEIBHOCTH DWHIITEHHA
OTHOCUTENBHOCTh OTHOBPEMEHHOCTHU. 3aMEANICHHUE
BPEMEHH U COKpAIIEHHE JJIUHBI. DHEPTHsI U UMITYJIIbC
PEISATUBUCTCKON YaCTHILIBI.

CBsI3p Macchl C dHEPTUEN U UMITYIbCOM
PEATUBUCTCKON YacTHLBl. DHEPrus MOKOS.

Pemienre kauecTBEHHBIX 3a/1a4 C OTMOPOM Ha

M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKHE SBICHUS
no teme «OcHOBEI CTOw.

Hcnons3oBanue MHOOPMAIMOHHBIX TEXHOJOTHH JIJIS TIOMCKA,
CTPYKTYPHUPOBAHUS,

WHTEPIIPETANNN U TPEICTABICHUS HHPOPMAIUH TTPU
MOJIFOTOBKE COOOIICHUI O TpaHUIlaX MPUMEHUMOCTH
Kjaccuueckor mexanuku U ocHoBax CTO.

PA3JIEJL 7. KBAHTOBAS ®U3UKA (15 4)

Tema 1.
Dj1eMEeHTHI KBAHTOBOW ONTHUKU

(6 )

®otonsl. @opmyna [Tnanka cBsi3u s3Hepruu GpoToHa ¢
€ro 4acToTOi. DHeprus U UMIynbc (OTOHA.
OtkpseiTue u nccnenoanne Gporoaddexra. ONBITH A.
I'. Cronerosa. 3akonsl horoaddexra. YpaBHeHue
OnHireitHa ms Goroaddexra. «Kpacnas rpanuna»
dotoaddexra.

Jasnenue ceera. OnwiTe [1. H. Jlebenena.
XHUMHYECKOE AEMCTBHE CBETA.

OOBsCHEHNE OCHOBHBIX MPHUHITUIIOB JEHCTBHS TEXHUYECKUX
YCTPOWCTB, TaKUX KakK: POTOIIEMEHT, (POTOIATUHK, COTHEUHAS
OaTapest, CBETOAMO; U yCIOBUH MX 0€30MacCHOTO MPUMCHCHHUS
B MPaKTHYECKOU KU3HU.

Pemenne pacu€THBIX 3a/1a4 ¢ SBHO 3a/IaHHOM (DPU3HUECKOI
MOJIEJIbIO C HMCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (HOPMYII
KBaHTOBOM OITHKH.

PenieHre KauecTBEHHBIX 33/1a4 C OMOPOM Ha
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W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOW ONTHKH.
Pacnio3HaBanue (U3NUECKUX SIBICHUNA B YYCOHBIX OIBITAX:
(dhoToanekTpudeckuii 3pQeKT, cBeToBOE NaBieHue. OnucaHue
W3YYCHHBIX KBAaHTOBBIX SIBIICHUH M MPOLIECCOB C
HCTIOb30BaHNEM (PU3MUECKUX BEITUYMH: CKOPOCTh
3JIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa CBETA,
SHEPTrUsl ¥ UMITYJILC (OTOHA.

Tema 2.
Crpoenue atoma (4 9)

Monens aroma Tomcona. OmbiThl Pesepdopna no
paccessHuIO o-dacTull. IlnanerapHas Mozxens aroma.
[Moctynater bopa. W3mydeHnue u mormomieHHe (OTOHOB
MIpH MIEepexo/ie aToMa C OJHOI'0 YpPOBHSI SHEPTUU Ha
Ipyroil. Buasl criektpoB. CHEKTp ypOBHEH SHEPruu
aToMa BOJOPOJA.

BonHoBble cBoiicTBa yactul. Bonnbl ne bporimns.
KopnyckynspHO-BOIHOBOM Tyanu3M.

CHOHTaHHOE U BBIHYXICHHOE U3IyUCHHE.

[IpoBenenue sxcnepuMenTa: HaOIIOEHHE JIMHEHYATOro
CIEKTpA.

OOBsicHEHHE OCHOBHBIX HNPUHLUIOB ACUCTBHUS TEXHUUECKHX
YCTPOMCTB, TaKUX KaK: CIEKTPOCKOII, Ja3ep, KBAHTOBBII
KOMIIBIOTEP; U YCIIOBUH MX 0€30IacCHOr0 NPUMEHEHU B
NPAaKTUYECKON KU3HU.

Pemenne kauecTBEeHHBIX 33Ja4 C ONOPOI Ha

U3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PM3MUYECKHE SIBICHUS
o temMe «CtpoeHne aToMay. Pacrio3HaBaHne (hU3MYECKUX
SIBIICHUH B Y4EOHBIX OIbITAaX: BO3HHKHOBEHHE JIMHEWYATOrO
CIIEKTpa.

AHanHu3 KBaHTOBBIX MPOLECCOB U SIBICHUN

C MCIOJIB30BAaHHEM TOCTynaToB bopa

Tema 3.
ATomHoOe s1po (5 1)

OKCTIEpUMEHTHI, TOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHSA
anpa. OTKpBITHE pafHOAKTUBHOCTH. OMBITHI
Pesepdopaa no onpeneneHnio coctaBa pajgno0aKTHBHOTO
u3nydyenus. CBoicTBa anb(a-, 6eTa-, raMmMa-u3IydeHusl.
BrnusiHue painoakTUBHOCTH Ha KUBBIE OPraHU3MBIL.
OTkpsITHE TIPOTOHA U HelTpoHa. HykioHHas Mozenb
anpa [eiizen6epra—LlBanenko. 3apsn siipa. MaccoBoe
qucio aapa. M3o0Tonsl.

Anbda-pacniag. DIeKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacnan. I'amma-n3nydeHue. 3aKOH pagnOaKTHBHOTO
pacraza.

OHeprus CBA3M HYKJIOHOB B A1pe. SIIepHbIe CUIIbI.
Hedext mMacchl sipa.

SAnepHble peakuuu. [leneHue u cUHTE3

anep. AnepHelil peaktop. TepMosiAepHBINA CHUHTE3.
[Tpo6aeMbl U EPCIEKTUBBL SICPHON SHEPTETHKH.

IIpoBeneHne y4eHHYECKOTO SKCIIEPUMEHTA: HCCIIeIOBaHNE
TPEKOB YacTULl (110 roToBbIM ¢ororpadusim). O0bsicHeHHE
OCHOBHBIX TPHUHIIUTIOB JICHCTBUS TEXHHUYECKHX YCTPOMCTB,
TaKUX Kak: J03UMETp, Kamepa BuiibcoHa, siiepHBIN

peaxTop, atoMHasi Oom0a; U YCIOBHH MX

0e30macHOro MPUMEHEHUs B MIPAKTUYECKOW >KU3HH. Pemenue
KAuECTBEHHBIX 3aa4 C ONOPOH Ha

H3yYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBICHUS
o0 TeMe «ATOMHOE SIIPOY.

PacniosHaBanue (GU3NUECKUX SIBICHHUN B YYEOHBIX OIBITAX U B
OKpYIKarolel KU3HHU: eCTECTBEHHAs! M MCKYCCTBEHHAS
pPannoOaKTUBHOCTD.

Onwucanye U3y4eHHBIX KBAHTOBBIX SIBJICHUH H

MIPOIIECCOB € MCIONB30BaHUEM (DU3NYECKUX BEIUYHH: TIEPHOJ
oJiypacmasa, SHeprus CBS3U

ATOMHBIX SIAEP.
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DKOJIOTUYECKHUE ACTIEKTHI SJIEPHOM SHEPTETUKHU.
DneMeHTapHbIe YacTHITBL. OTKPBITHE ITO3UTPOHA.
MeToapl HAOMIOACHUS U PETUCTPAIMH DIIEMEHTAPHBIX
YaCTHII.

DyHIaMEHTAJIbHbIE B3aUMOACUCTBUS.

EnnacTBO mznueckoil KapTUHBI MHpa

AHanu3 NpOLECCOB U ABJICHUH C MCIONB30BaHUEM 3aKOHOB U
MIOCTYJIATOB: 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsna,
3aKOH COXPAaHEHUSI MacCcOBOI'0 YMCIa, NOCTynaTel bopa, 3akoH
paaoaKTUBHOIO pacraja.

Hcnonp3oBanne HHPOPMAIMOHHBIX TEXHOJIOTHH JJISI TOUCKA,
CTPYKTYPHUPOBAHHS, HHTEPIPETALUH U TIPEACTaBICHU
nHPOPMALIUH [TPH

MOJITOTOBKE COOOIIEHHI O MPUMEHEHUH 3aKOHOB KBaHTOBOM
(U3UKH B TEXHUKE U TEXHOJIOTHSIX

PA3JIEJI 8. JIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3UKMU (7 u)

Tema 3.
DNeMeHTHI acTPOQHU3UKHI
(7 )

Otamnbl pa3BUTHsA acTpoHomuu. llpukmannoe u
MHPOBO33PEHUYECKOE 3HAUCHHE aCTPOHOMUMU.

Bun 3Bé3mHOTO Heba. Co3Be3aus, ApKue 3BE3BL,
IUIAHETHI, UX BUAUMOE IBIDKCHUE.

Conneunas cucteMa. Cosanue. CojlHEUHAss aKTUBHOCT.
Ucrounuk sneprun ConHua u 3BE31. 3BE3MABL,

UX OCHOBHBIE XapaKTEepUCTHKU. Jluarpamma
«CTEKTPAIBHBINA KIIACC - CBETUMOCTEY». 3BE3NBI TJIABHOM
IOCJIEIOBATEIIFHOCTHA. 3aBUCHMOCTb «Macca -
CBETHMOCTBY ISl 3BE3]1 IJIaBHOM I10CIIEIOBATEIHHOCTH.
Bayrpennee ctpoenue 38¢31. COBpeMEHHBIE
MIPEACTABICHUS O MPOUCXOXKICHUU U IBOJIOINU
CoinHna ¥ 3BE31. DTanbl KU3HHU 3BE31. MIIeUHbBIH

[Tyt - Hama I'anaktuka. IlonoxkeHue U ABUKEHUE
Comuna B ["amaktuxe. Tumnel rajmakTuk. PaguoramakTuku
1 KBa3apbl. YEpHBIE NBIPHI B SApax TaJlaKTHK.
Bcenennas. Pacmupenue BeeneHHOM.

3akon Xa60ia. Pazberanue rajgakTHk.

Teopus bonbiioro B3psiBa. PenukToBoe u3nmyueHue.
Macmrabnas cTpykrypa Bceenennoil. MetaranakTuka.
Hepeménnrpie mpoOiemMpl aCTPOHOMUH.

IToaroroBka cooOueHuii 0 MeToaax IOJIy4YEHHST HAyYHBIX
ACTPOHOMUYECKUX 3HAHUMN, OTKPBITUSAX B COBPEMEHHOM
4CTPOHOMUM.

BrinosnHenue 3a1anuii, TPOBEPSIOMINX BIIaJICHUE
OCHOBOIOJIAaratomuMu aCTpOHOMHUYCCKHUMU IMOHATUAMMU,
MO3BOJISIFOLMMHU XapaKTEpU30BaTh MPOLECCHI, TPOUCXOIALIUE
B 3BE3/1aX, B 3BE3AHBIX CUCTEMAaX, B MEKTAJIAKTUUECKOU Cpere;
JBIDKEHNE HEOCCHBIX TeJI, DBOJIIOLHMIO 3BE3/] U BceleHHOM.
[IpoBenenne HaOMOIEHUI HEBOOPYKEHHBIM

[J1a30M C HUCMOJIb30BAHUEM KOMIIBIOTEPHBIX

NPWIOKEHUH JJIsi ONpeIeICHUs TTOJIOKEHUS HEeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IIUS
CeBepHOro Mouymapus U SipKue 3BE3[BL.

[IpoBeneHue HaOOcHUM B Teneckon JIyHbI, MIaHeT,
Mieunoro Ilytu.

OBOBIIAIOIIEE IMTOBTOPEHHUE (4 v)

Cucremaruzaumss ¥ 00001IeHNE

MaTepHuaia Kypca (QU3NKd
(4 )

IPosib GU3MKHK U aCTPOHOMHH B 3KOHOMUYECKOM,
TEXHOJIOTHUECKOH, COMAIILHON M 3TUYECKOH cdepax
IMesITeIbHOCTH YEJIOBEKa; POJIb M MECTO (PH3HKH U
ACTPOHOMUHU B COBPEMEHHOW HAay4YHOH KapTHUHE MUDA;

0J1b (hU3MYECKO TeopuH B (OPMHUPOBAHHUU

VY4acTre B IUCKYyCCHUH O POJH (QU3MKU U

ACTPOHOMUH B Pa3IMUHBIX chepax NesTeIbHOCTH YeJIOBEKa.
[MonroroBka cooOIieHuid 0 MecTe (PUINUECKON KapTHHBI MUpPa
B Psly COBPEMEHHBIX TPEJICTaBICHHUN O MPUPOJIE.
Brinonnenne y4eOHBIX 3aJaHUH, JEMOHCTPHPYIOMINX
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MPEICTaBICHUH O (U3NYECKONW KapTHHE MHUPA, MECTO
(hm3rYecKoil KapTHHBI MHpa B

00IIIeM Py COBPEMEHHBIX €CTECTBEHHOHAYYHBIX
MPEACTABICHUNA O IPUPOJIC

OCBOCHUE OCHOBHBIX MOHSITUH, (U3UYCCKUX BEIUYUH U
3aKk0oHOB Kypca ¢usukn 10—11 xmaccos.

PezepB Bpemenu (3 )

11 KJIACC
KoanuecTBo 4acos JJIeKTPOHHBIE
(uudposbie)
HaumeHoBaHue pa3aesioB U TeM
Ne n/m Konrpoasnsie | IlpakTuyeckue o0pasoBaTe/bHBIE
MPOrpaMMbl Bcero
padoTbI padoTbI pecypcnl
Paznea 1. JIEKTPOANHAMUKA
11 MarnuTHOe nosie. D1eKTpoMarHuTHas 11 1 3 bu6muoreka [{OK https://
' UHIYKIUS m.edsoo.ru/7f41c97c
Hroro no paszaen
p y 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4YecKue 1 3JIEKTPOMarHUTHEIE 9 1 bu6mmoreka LIOK https://
' KONeGaHus m.eds00.ru/7f41c97c¢
29 MexaHHYeCKHEe U 3JIEKTPOMArHUTHBIC 5 1 bubmuoreka [{OK https://
' BOITHBI m.eds00.ru/7f41c97c¢
23 Omtnka 10 3 Bbubmuoreka I{OK https://
m.edsoo.ru/7f41c97c
Utoro mo pazmeny 24
Pa3zaen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
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31 OCHOBBI CTIeIMAILHON TEOPUH 4 1 bubmuorexa L{OK https://
' OTHOCUTEIBLHOCTH m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4

Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1

DJ1eMeHThI KBAaHTOBOM ONTHKHU 6

bubmuorexa I{OK https://
m.edsoo.ru/7f41c97c
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4.2 Ctpoenue aToma 4 Bu6mmoreka ITOK https://
m.edso0.ru/7f41c97c
4.3 AtoMHOE A1pO 5 Bu6mmorexa [{OK https://
m.edso0.ru/7f41c97c
Hroro no pazaeny 15

Pazgea 5. 9JIEMEHTBI ACTPOHOMMWHU U ACTPOPU3INKHU

51 OJeMEeHTHI aCTPOHOMMH U acTPO(U3UKU 7 1 Bu6miorexa [IOK Ntips://
m.edso0.ru/7f41c97c
Hroro no pazneny 7

Pasznen 6. OGOBIIAIOIIEE IOBTOPEHHUE

6.1 O06o6maroriee MOBTOPEHHE 4 Bubmoreka LIOK https:/
m.edsoo.ru/7f41c97c
Hroro no pasneny 4
PesepBHOE BpeMst 3

OBIIEE KOJIMYECTBO YACOB I1O0 ITPOT'PAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHHME 10

KJIACC
JJIeKTPOHHbIE
KoJun4yecTBo yacos
Ne Jlata uudpoBbIe
Tema ypoxa Kontpoabhbie | IlpakTnyeckue o0pa3oBaTe/bHbIE
n/n Bcero U3Y4YeHUs
padoTsI padoThI pecypcsl
®dusuka — Hayka O IpUpOJE. 04.09 bu6muotexa LIOK
1 Hayunble MeTO1bI TO3HAHUS 1 https://rn.edsoo.ru/ff0c32e
OKPY’KAIOIIETO MUPA 2
07.09
Ponpb 1 mecTo usuku B ) BuGmorexa LIOK
2 (bOpMHpUOBaHHH COBpEMEHHON 1 https://rn.edsoo.ru/ff0c33e
HAay4YHOH KapTUHBI MHPA, B 6
MPAKTUYECKON EATSIHbHOCTH JIFOIEH B
11.09
1(\)/[exaHquc1<oe JIBUKEHUE. BuGmorexa LIOK
3 THOCUTEIHHOCTh MEXaHUYECKOTO 1 https://rm.edsoo.ru/ff0c350
nekenus. [lepemenienue, CKOpocTs, 3
YCKOpEHUE B
4 PaBHOMepHOE psMOIHHEITHOE 1 14.09 bubmmnoreka IIOK
JIBIKEHHE https://rn.edsoo.ru/ff0c362
5 PaBHOYCKOpEHHOE MPAMOTUHENHOE 1 18.09 bubmmnoreka IIOK
JBIKEHUE https://rn.edsoo.ru/ff0c372
5 CBoGosHOE majieHne. Y cKopeHne 1 21.09 bubmuoreka ITOK
CBOOOJIHOTO TTaJICHUS https://rn.edsoo.ru/ff0c39c
KpuBonuneiiHoe 1BMKEHHE. 25.09 bubnuorexa [JOK
7 JIBr>KeHne MaTepuaibHONW TOYKH TIO 1 https://rn.edsoo.ru/ff0c3ad

OKPY>KHOCTH

a
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8. bubnuotexa [IOK
8 [IpuHiun oTHOCUTENIBHOCTHU [anues. 8.09 https://m.edsoo.ru/ffoc3be
WuepuunanbHble CHCTEMBI OTCYETA. 8
Macca tena. Cuna. [Ipunnumn 02.10 bu6auoreka [IOK
9 CyNeprosuumuu cuil. Bropom 3akoH https://m.edsoo.ru/ff0c3be
HproToHa 1t MaTepuanbHON TOYKH 8
Tpernuii 3axon HeroTona s 05.10 Bubmmoreka ITOK
10 .
MaTepUalbHBIX TOYEK https.//m.edsoo.ru/ffOc3be
3aKkoH BceMUpHOro TsaroreHus. Cuia 09.10 bu6muotexa LIOK
11 Tskectu. [lepBas KocMuueckas https://m.edsoo.ru/ff0c3d0
CKOPOCTb 0
12 Cuna ynpyroctu. 3akoH ['yka. Bec 12.10 bu6morexa [JOK
Tena tjttps://m.edsoo.ru/ff0c3e1
Cuna tpenus. Koadduuuent TtpeHus. 16.10 bubnuotexa [JOK
13 |Cuma compoTHBNCHHS IpH JBIXEHHH https://m.edsoo.ru/ff0c3f7
Tesa B )KUJAKOCTH MIIU ra3e 6
19.10
[TocTynarensHOE U BpaliaTeIbHOE BuGmorexa [IOK
14 ABWKEHHE aDCOMOTHO TBEPIOTO Tela. https://m.edsoo.ru/ff0c41a
MowmenTt cuisl. [1neqo cumnel. Ycenosus 6
paBHOBECHS TBEPJOTO Tela -
. 23.10
HMmynbec MaTepuanbHOM TOYKH, BuGmorexa LIOK
15 CHUCTEMBI MaTepUAbHBIX TOYECK. https://m.edsoo.ru/ffoc43d
NmMmynbe cuibl. 3aKOH COXPaHEHHS 6
uMITylbca. PeakTHBHOE ABUKEHHUE -
PaboTa 1 MOIITHOCTH CHIIBI. 26.10
K bu6auoreka [IOK
WHETUYEeCKast SHEePTHs
16 https://m.edsoo.ru/ff0c450

MaTepuanbHOi" Touku. Teopema 06
W3MEHEHUHN KMHETUYECKON" SHEpIUH

2



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
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17 [ToTeHIMaNIbHAS SHEPTUSL. 09.11 BuGmiorexa LIOK
[ToTeHIMANBHAS SHEPTHUS YIIPYTO https://medsoo.ru/ff0c461
neGopMHUpOBaHHON' TPYKUHBI. a
[ToTennuanbHas 3Heprus Tena BOJIU3U
[ToTeHMaabHBIC U HEMTOTEHIIUATHHBIC 1311
cuibl. CBs3b paboTHI Bubnnotexa LIOK

18 HeHOTeHI_II/IaJIIZHBIX CWJI C U3MEHEHUEM https://r.edsoo.ru/ff0c478
MEXaHUYECKOW SHEPTUHU CHCTEMBI TEJ. c
3aKOH COXpaHEHUs] MEXaHUYeCKOU a
SHEPTUHU
JlabopaTtopHas pabora «lccienoBanue 16.11
CBSI3U PAOOTHI CHUJIBI C U3MEHECHUEM

19 MEXaHUYECCKOW SHEPTUH Tella Ha
pUMEPE PACTSIKEHUST PE3UHOBOTO
KTYTa»

KonTtposnbHas paboTa 1o reme 20.11 bu6mmotexa [IOK

20 «Kunemaruka. JluHaMuKa. 3aKOHBI https://rn.edsoo.ru/ffOc4b7
COXpaHEHHUs B MEXaHUKE) 4
OCHOBHBIE MOJIOKEHUS MOJEKYIISIPHO- 23.11 bubmuorexa [[OK

21 KMHETUYECKOH Teopuu. BpoyHoBCKoe https://rn.edsoo.ru/ffOc4dc
neuxenne. Auddysus 2
XapakTep ABUKEHUS U 2111

29 B3aUMOJICHCTBHS YaCTHII BEIIECTBA.

Mopenu CTpOeHHUsI Ta30B, KUIKOCTEH U
TBEPABIX TEN
23 Macca monexyn. KonndectBo 30.11

BemecTBa. IlocTosHHas ABOFaI[pO



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
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24 Tennosoe paBHoBecue. Temmeparypa u 04.12
eé nsmepenue. lllkana temneparyp
07.12 bu6auoreka [IOK
25 Uneansusrii raz 8 MKT. OcHOBHOE https://rn.edsoo.ru/ffOc4fd
ypaBHeHue MKT e
11.12
AGCOHI?THaﬁ TeMnepaTvypa KaK Mepa Bu6morexa IOK
26 CPEAHCEH KIHCTHHCECKOU SHEPTHHI https://rn.edsoo.ru/ff0c511
JIBUKEHUS MOJICKYJ. Y pDaBHEHHE e
MenpeneeBa-Knaneiipona a
27 3akon JlanbroHa. ['a30BbIE 3aKOHEI 14.12
18.12
28 JlabopaTtopHas pabora «lccienoBanue
3aBHCHMOCTHU MEXy IIapaMeTPaMu
COCTOSIHHSL PA3PEKEHHOTO ra3ay
M30mporecchl B HealbHOM Ta3e U UX 21.12 bubmorexa [IOK
29 https://rn.edso0.ru/ff0c570
rpaduueckoe NpeacTaBIeHNe Ps.//M.€ds00.ru/tuc
BHyTpeHHss SHEPT U 25.12
TEPMOJANHAMHUYECKON CUCTEMBI U
cnI())cogH ee' u3Menenus. Konnuectso bubmorexa LOK
30 ' https://rn.eds00.ru/ff0c595
TEIIOTHI U paboTa. BHyTpeHHss >
SHEPIUs OJHOATOMHOTO MIEAIBHOTO -
rasa
31 B 28.12 bubnuoteka [JOK
HmL TernIotiepeaat https://rn.edsoo.ru/ffOc5c3
VY nenrHas TEIIIOEMKOCTE BEIIECTBA. 11.01 bu6auoreka [IOK
32 https://rn.edsoo.ru/ff0c5¢3

KonnuecTBo T€MnOTH! pH
Teruionepenaye. AauabaTHBIN MPoIece

6



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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[lepBbIii 3aKOH TEPMOJIUHAMUKHU U €TI0 15.01 bub6nnoreka [IOK
33 )
NPUMEHEHHE K H30MPOLIECCaM https://rn.edsoo.ru/ffOc5ef
HeobOpatumocTs mpoieccoB B 18.01 Bu6morexa IJOK
34 npupose. Bropoii 3akoH https://rn.edsoo.ru/ffOc6
TEPMOAMHAMUKI 230
35 [Tpuauun gencreus u KIIZ Tennosoit 22.01 bubmorexa [ITOK
MAalIuHbI https://rn.edsoo.ru/ffOc6
36 Hukn Kaprao u ero KITJ 25.01
37 DKOJOTHYECKHE MPOOITEMbI 29.01
TEIIOPHEPTETHKHU
01.02 Bbubmmoreka HOK
38 O6o6maromuii ypok «MoJieKyaspHas https://rn.edsoo.ru/ffOc6
¢busuka. OCHOBBI TEPMOAMHAMHKNY 938
KonTponbHas paboTa 1o reme 05.02 bu6motexa LIOK
39 «MorexynspHas pusznka. OCHOBBI https://rn.edsoo.ru/ff0c6
TEPMOIMHAMHKI a50
40 [TapooGpa3zoBaHue U KOHIEHCAIHS. 08.02 bubmoreka IIOK
VciapeHue 1 KuIeHue https://rn.edsoo.ru/ffOc6
AOCoII0THAs. U OTHOCUTEIbHAS 12.02 bubmmoreka IIOK
41 BJI&XKHOCTH BO31yXa. HachImeHHbIN https://rn.edsoo.ru/ffOc6
map 4d8
Tepaoe Teno. Kpucramnnueckue u 15.02
AHHZOTDONS butimoreka I[IOK
42 aMOpQHEIC TerIa. P https://rn.edsoo.ru/ffOc6
CBOMCTB KpucTaioB. JKuakue 560
kpuctaibl. COBpeMEHHBIC MAaTEPUAIIbI -
IInaBnenune " KpHUCTaJUIA3a1us. 19.02 bu6mnoreka IJOK
43 V nenbHas TerioTa MJIaBJICHUS. https://rn.edsoo.ru/ffOc6

CyOnumanms

708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
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22.02 bu6mmnotexa [IIOK

44 VYpaBHeHHE TEIIOBOTO OanaHca https://rm.eds00.ru/ffoc6
DIIeKTpU3aIMs Tel. DIEKTPUUECKUM 26.02 bubmuoreka [[OK

45 3apsa. JBa Buga 3JEKTPUUSCKUX https://rn.edsoo.ru/ffOc6bc
3apsiioB c
[IpoBOIHUKY, AUIIEKTPUKHU U 29.02 bubnuotexa [JOK

46 HOJYIIPOBOIHUKH. 3aKOH COXPaHEHUS https://rn.edsoo.ru/ffOc6bc
AJIEKTPUUYECKOTO 3apsia c
BzaumoneiictBue 3apsi0oB. 3aKOH 04.03 bubmnoreka [IOK

47 Kynona. To4euHbIH 31€KTPHIECKHI https://rn.edsoo.ru/ffOc6ce
3apsiz 4
HanpsikeHHOCTD 31eKTPUYECKOTO 07.03 BuGmorexa LIOK

48 mosts. purui cyreprosiin https://rn.edsoo.ru/ffOc6df
3JEKTpUYECKUX mojeil. JInnuu 2
HaNpsKEeHH OCTH
PaGora cun anekTpocTaTuyeckoro 11.03 bubnuorexa [JOK

49 noiis. ITorenmuman. PasHocThb https://rn.edsoo.ru/ffOc6f0
NOTEHLUAJIOB 0
IIpoBOAHUKY U AUDIIEKTPUKU B 14.03 bu6mmotexa [IOK

50 3JIEKTPOCTATUYECKOM TIOJIE. https://rn.edsoo.ru/ff0c701
JysnexkTpuueckas MPOHUIIAEMOCTh 8

51 OnekrpoemkocTs. Konaencarop 18.03 Egg;;?;iﬁii?i{/ F0CT712
DIIEKTPOEMKOCTb IJIOCKOTO 21.03 bubnuoteka [JOK

52 KOHJIEHCATOPA. DHEPIHs 3aPSIKEHHOTO https://rn.edsoo.ru/ff0c72c
KOHJIEHCaTopa 0
JlaboparopHas padora "M3mepenue 01.04

53 paTop p p

AJIEKTPOEMKOCTH KOHJIeHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
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54

[IpuHUMNI AEHCTBUA U TPUMEHEHHE
KOHJIEHCATOPOB, KOIUPOBAIHHOTO
amnmnapara, CTpyMHOro npuHTepa.
DneKkTpocTaTH4eCcKas 3allluTa.
3a3zeMJIeHuE JIEKTPOonprOOpOB

04.04

55

DIEeKTpUYECKUN TOK, YCIIOBUS €T0
cyuiecTBoBaHus. [10CTOSHHBIN TOK.
Cuia Toka. Hanpsiokenue.
Comnporusnenue. 3akon Oma s
ydacTka [enu

08.04

56

[MocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTUHCHUE
npoBoIHUKOB. JlabopaTopHas pabora
«M3yueHre CMEIIaHHOTO COCTUHEHHS
PE3UCTOPOBY

11.04

but6mmoreka [JOK
https://rn.edsoo.ru/ffOc74f
0

57

PaGoTta u MOITHOCTH DIIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

15.04

bubmnoreka IIOK
https://rn.edsoo.ru/ffOc783

58

3axoH Oma 1715 OTHOM (3aMKHYTOM )
anexkTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«3mepenue DJIC ncrouynuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS»

18.04

bubmuorexa I{OK https://
m. edsoo.ru/ffOc7 ae0

59

SHCKTpOHHa}I MPOBOAUMOCTDB TBCPABIX
METAaJIJIOB. 3aBUCUMOCTD
COMPOTHUBJICHUSA METAJJIOB OT
TCMIICPATYPHI. CBCpXHpOBO,Z[I/IMOCTL

22.04

60

DIJIEKTPUYECKHI TOK B BaKyyMe.
CBoucTBa 3JIEKTPOHHBIX MTYYKOB

25.04



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
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27.04
[lonynpoBOHUKK, WX COOCTBEHHas | but6mmoreka [JOK
61 MpuUMecHass HpPoBOIUMOCTh. CBOHMCTBa 1 https://rn.edsoo.ru/ff0c84a
p—n-niepexona. IlonynpoBogHUKOBBIE e
OpUOOPEI B
DNEeKTPUUYECKUI TOK B pacTBOpax U 02.05 BuGmorexa LIOK
62 PacIlIaBax SJCKIpOIHITOB. 1 https://rn.edsoo.ru/ff0c82b
DNEKTPONMTUYECKAS TUCCOIAALINS. a
DIIeKTPOITH3 a
PezepBubiii ypok. KonTponbsHas 06.05 Eu6 OK
paboTta 1o Teme "DaeKTpoauHaMuKa" " H_HOTeKa 1
63 1 https://rn.edsoo.ru/ff0c84a
npakTuyeckoe npumeHenue. [Ipapuna o
TEXHUKU 0€30MaCHOCTH -
DNeKTpUYECKUN TOK B rasax. 13.05
b K
CaMOCTOSITeTLHBIA 1 nomorexa IO
64 1 https://rn.edsoo.ru/ffOc86f
HECAMOCTOATENbHBIN pa3psaa. MosHus. c
[Ima3ma -
65 KourponbHas pabora 110 Teme 1 16.05 Bubnoreka [TOK
«Onekrpocraruka. [locTosHHBII https://rn.edsoo.ru/ff0c88b
66 O6o6uTaroHMii Ypok 1 20.05 bubaunoreka IIOK
«DNEKTPOTMHAMHIKA https://rn.edsoo.ru/ff0c8a8
67 OnexTpuueckrue npudopsl u 1 23.05 bu6mnorexa IIOK
YCTpOIHCTBA U HX https://rn.edsoo.ru/ff0c8c5
68 PesepBHbIi ypok. O000ImAOIINi yPOK 1 bu6mmotexa [IOK
no teMam 10 kiacca https://rn.edsoo.ru/ff0c8f6
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOIT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KVIACC
KoanuecTBo 4acoB DJIeKTpOHHEBIE
No Nara uu@poBbIe
wn Tema YpoOKa B KOHTpOJILHLIe HpaKTuqec]ﬂ/Ie S 06pa303aTe.111>m,1e
cero
padoTbI padoThI y pecypchbl
ITocTOsTHHBIE MATHUTEI K X 01.09 Bu6muorexa LJOK
1 B3auMoJielicTBue. MarHuTHOE II0JI€E. 1 https://r.eds00.ru/ff0c977
Bekrop MaruutHOM uHAYKIMU. JInHUN 3
MarHUTHOW UHAYKIUU -
MarsuTtHOe noJjie TPOBOJHUKA C 07.09 BuGmmorexa LIOK
2 TOKOM. OmbIT SpeTesa. 1 https://rn.edsoo.ru/ffOc98f
B3auMoeiicTBrE IPOBOJHUKOB C o . '
TOKOM €
a6 6 " 08.09 bu6moreka [JOK
3 abOpATOpHai pabota (VI3yHICHIe 1 1 https://rn.edsoo.ru/ff0c98f
MAarHUTHOTO TOJISI KATYIIKH C TOKOMY o
JlelicTBHE MarHUTHOI'O MOJIA Ha 14.09
MpOBOAHUK ¢ TokoM. Cuita Ammepa. BuGmorexa [IOK
4 H;I(SOPMOPHM pa6<3Ta 1 1 https://rn.edsoo.ru/ffOc9ac
«HccimenoBanue nelCTBUA
0
MOCTOSIHHOT'O MarHuTa Ha PaMKy C N
TOKOM)
15.09
5 bu6auoreka [IOK
5 JIeHCTBIC MArHUTHOTO MOJIA HA 1 https://rn.edsoo.ru/ffOc9df
JBIDKYITYIOCS 3apsDKCHHYIO YacTHILY. 4
Cuna Jlopenna. Pabota cuibl Jlopeniia B
6 DnekTpoMaraHuTHas HHAYKIus. [loTok 1 21.09

BeKTOpa MarHUTHOU nuHAyKuu. JJ1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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MHIYKIUHU. 3aKOH 3JIEKTPOMarHUTHON
nHaykuuu Papanes

JlaGopatopHas pabora 22.09 bu6mmoreka [JOK
7 «MccnenoBanye SBICHUS https://medsoo.ru/ff0cals
AIIEKTPOMArHUTHOW WHIYKITHH 0
28.09
NHayKTUBHOCTH .SHBé:IeHI/IC BuGmnotexa LIOK
8 camouuaykiuu. DJC caMOMHIYKIINY. https://medsoo.ru/ff0ca60
DHeprus MarHUTHOTO TOJISI KATYIIKH C 0
TOKOM. DJIEKTPOMArHUTHOE T10JIC B
TexHuueckue ycTpoucTBa U X 29.09
NPUMEHEHHUE: TTOCTOSIHHBIC MAarHUTHI,
9 AJIEKTPOMArHUTBI, DJIEKTPOJIBUTATEIIb,
YCKOPHUTEIIN IJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS 11€Yb
10 O606maronmii ypok «MarauTHOE 05.10 bubimotrexa [IOK
noJie. DIIEKTPOMarHuTHAS WHITYKITHS https://medsoo.ru/ff0cab8
06.10
" KonTposnbHas paboTa 1o reme Bu6muorexa LIOK https://
«MaruuTHOE TosIe. m edsoo.ru/ff0cad58
DIEKTPOMArHUTHAS WHIYKITUS
CBOOOTHBIC MEXaHUUYECKUE 12.10
b kosiebanus. [lapMoHUUecKue Bubnmorexa LIOK
koneGanus. Y papHerne https:/medsoo.ru/ffOcaf06
rapMOHHYECKHUX KOJICOAHHIA.
[IpeBparenre SHEpruu
JlaGoparopHas paborta 13.10
13 «HccnenoBanue 3aBUCUMOCTH

nepuoja MajbIx KoJIeOaHUH Ipy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCHI I'py3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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Konebarenbusiii' KoHTYp. CBOOOIHBIC 19.10
3JIEKTPOMATrHUTHBIC KOJICOAHUS B bubimoreka LIOK
14 UJIeaIbHOM K0JIe6aTeIbHOM KOHTYPE. https://rn.edsoo.ru/ff0cb82
AHanorus MexJ1y MEXaHUYECKUMH U 0
3JIEKTPOMArHUTHBIMU KOJIeOaHUSIMU
®opmyna ToMcona. 3akoH 20.10 bu6moreka [JOK
15 COXPAHEHUS SHEPTHH B HACATBHOM https://rn.edsoo.ru/ffoch9c
KoJIeO6aTeIbHOM KOHTYpe 4
IIpeacraBnenue o 3aTyxarumux 26.10
KosieOaHusX. BEIHYX/IeHHBIE bubnuorexa [JOK
16 MeXaHu4eckue Konebanus. Pezonanc. https://rn.edsoo.ru/ffOcbb8
BrIHYXICHHBIE JICKTPOMAarHUTHBIC 6
Kosie0aHus
[Iepemennsiil' Tok. Cunycou1aabHbIH' 27.10
MepeMeHHBI' TOK. MOIIHOCTH bubauoreka [IOK
17 TIEPEMEHHOTO TOKA. AMIUTUTYIHOE U https://rn.edsoo.ru/ffOchd3
JEHCTBYIOIIEE 3HaUCHUE CUJIBI TOKA U 4
HaTPSKCHUS
Tpancdopmarop. [IponssoacTso, 09.11
18 nepeaaya u noTpedieHue
AJIEKTPUYECKOI DHEPTUU
VY CTpoRCTBO U MPAKTUYECKOE 1011 Bubmmorexa [JOK
19 MpUMEHEHUE DIEKTPUUECKOTO 3BOHKA, hitps://rn.edsoo.ru/ff0cc32
reHeparopa NepeMeHHOro TOKa, TMHUN 4
AJIeKTpoIiepeaad
DKOJOTHYECKUE PUCKHU TIPU 16.11
20

IIPOU3BOJICTBE AIEKTPOIHEPTHH.
KynbTypa ucnosibzoBanus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
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AJIEKTPOIHEPIUHU B TIOBCEAHEBHOM

KHU3HU
MexaHU4eCKUE BOJHBI, YCIOBUSI 1711 BuGmiorexa LIOK
21 pacnipoctpanenus. Hepuox. Cropocts https://m.edsoo.ru/ff0cca5
pacmpoCTpaHCHHUS U JJTHHA BOJIHBIL 4
IMornepeyHbie U MPOOTBHBIC BOJHBI B
99 3Byk. CKOpoCTh 3ByKa. I pOMKOCTB 23.11 Bu6auoreka [IOK
3ByKa. Beicora Tona. TeM0Op 3Byka https://m.edsoo.ru/ff0cccO
DJIEKTPOMarHUTHBIE BOJHBI, UX 24.11 bu6morexa [JOK
23 CBOMCTBA M CKOpOCTh. I1Ikana https://m.edsoo.ru/ffOccfe
3JICKTPOMATrHUTHBIX BOJTH 0
[TpUHIUTIB PAHOCBSI3H U 30.11
24 TeNeBUICHUS. Pa3BUTHE CPE/ICTB
cBs3u. Paguonokanus
01.12 bubmmnoreka IIOK
KontponbHas pabora «Komnebda
25 HTPOIILHA Pabot AEDAIA T https://m.edsoo.mTfOcc6f
BOJTHBI»
8
07.12
[TpsimosMHEWHOE pacIpOCTpaHEHHE bu6mmotexa [IOK
26 CBeTa B OJTHOPOJHOU Cpejie. https://m.edsoo.ru/ff0cd35
Toueuynblli HICTOYHUK cBeTa. Jlyu cBera 0
OtpaxeHne cBeTa. 3aKOHbBI OTPAKECHHUS 08.12 bubmmoreka IJOK
27 ceera. [locTpoeHue n3obpaxeHuu' B https://m.edsoo.ru/ffOcd4e
TIJIOCKOM 3€pKajie 0
14.12
[Ipenomiienue cera. [TonHoe ) Bu6morexa LIOK
28 BHYTpEHHEC OTpakenue. IIpenenbhbiii https://m.edsoo.ru/ffocd7f

YTOJ1 MOJTHOTO BHYTPEHHETO
OTpaXKeHUs

6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
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JlaboparopHas pabora «M3mepeHue 12 bubmiorexa LIOK
29 PaTopHai p P https:// m.
MOKAa3aTelIs MPETOMIICHUS CTEKIIa» ﬁe 500 ru/ffocde7 a
JIunzel. [Toctpoenue n3zo0pakeHuit B 21.12 bu6motexa [IOK
30 nun3e. PopMyIia TOHKOM JTHH3EL https://medsoo.ru/ffOcdd1
VBenuueHue JIMH3EL [
JlabopaTopHas pabora 22.12
31 «HccnenoBanue CBOMCTB
M300paKEHUM B JIMH3AX)
Hucnepcus ceera. CI0KHBINA COCTAB 28.12
6enoro ceera. L[Bet. JlJaboparopuas
32
pabora «Habmonenue nucnepcun
CBETa»
29.12 bu6auoreka [IOK
33 Nurepdepenims ceera. udpaxus https://medsoo.ru/ff0ced?2
ceera. JudpakiuronHas pemeTka 2
11.01
34 [TonepedyHOCTH CBETOBBIX BOJIH. bu6auoreka [IOK
[Monsipusanus ceera https://medsoo.ru/ff0cf02e
35 OnTtuyeckue npudOpsl U yCTPOHCTBA U 12,01
YCIIOBHSI X 0€30MaCHOTO TPUMEHEHUS
I'paHUIBl IPUMEHUMOCTH 13.01
DAFHILE TpH Bu6miorexa [OK
36 KJlaccuueckoi MexaHuku. [TocTynaTer https://m.edsoo.ru/ffOcfes
CIIEIUATBHOM TEOPUH 5 — '
OTHOCHUTEJIbHOCTU B
OTHOCUTEIIBHOCTh OJTHOBPEMEHHOCTH. 10.01 bu6mnoreka [IOK
37 https://rn.edsoo.ru/ffOcfad

3aMelJieHue BPEMEHU U COKpalleHHE
JUTAHBI

2



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
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OHeprus ¥ UMNYJbC PEISITUBUCTCKON 25.01 bubnuotexa [JOK
38 yactuibl. CBA3b MACCHI C SHEPTUEH U https://rn.edsoo.ru/ffOcfc6
HUMITYJIBCOM. DHEPIHs TTOKOS 8
KontponpHas padota «Onrtuka. 26.01 Bu6morexa LIOK
39 OCHOBBI CTICTIMATBHON TEOPUH https://rn.edsoo.ru/ffOcf6f
OTHOCUTEITLHOCTH 0
01.02 bubmnoreka [IOK
40 ®oronbl. opmyna [nanka. DHeprus https://rn.edsoo.ru/ffOcfel
¥ UMITyJIbC (hOTOHA 6
OTKpBITHE u HCCJICI0OBAHKE 002 bubmorexa HOK
41 https://rn.edsoo.ru/ffOcffc
dotoaddekra. Onwitel A. I'. CtoneroBa 4
3akonbl porodrddexra. YpaBHeHHE 08.02 bu6muotexa [IOK
42 OunnrenHa s Gorosdpexra. https://rn.edsoo.ru/ff0d015
«Kpacnas rpanuna» ¢poroddpdexra €
Hasnenune ceera. Onbitel I1. H. 09.02 bubmmoreka IJOK
43 JlebeneBa. XuMHYECKOE IEUCTBUE https://rn.edsoo.ru/ff0d04a
CBeTa 6
TexHnueckue YCTPOUCTBA u 15.02
44 MPaKTUYECKOe pUMEHEHUE:
dboTorniemMeHT, (GOTONATUUK, COJIHEUHAS
OaTapesi, CBeTOIUO/T
45 Pemenue 3a1a4 110 TeMe «DIEMEHTBI 16.02 Bbu6mmoreka IJOK
KBAHTOBOM OITHKMY https://rn.edsoo.ru/ff0d030
Mogaens aroma Tomcona. OnbITHI 22.02 bu6moreka [JOK
46 https://rn.edsoo.ru/ff0d091

Pesepdopna o paccestHUIO a-4acTHII.

[lmanerapHas MoJiesib aTOMa

a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
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29.02 bubnmuorexa [JOK
41 Hoctyxarst bopa https://rn.edscﬂ).ru/fdeOaf
W3nydenue u noriomenue GoTOHOB 01.03 bubmorexa [IOK
48 [IpH [IEPEXOJIE ATOMA € OJHOTO YPOBHS https://rn.edsoo.ru/ffod0af
SHEPTHUU Ha Apyroil. Buasl criekTpos a
BonnoBsie cBoucTBa yactul. BoiHsl 07.03
so | ¢ Bpowan Kopnyermprosomosoii Brmoror HOK o oc
nyanu3M. CIIOHTaHHOE U a8
BBIHY)KJICHHOC M3 Ty4eHUE
OTKpBITUE paAMOaKTUBHOCTU. OTBITHI 14.03 but6mmoreka [JOK
50 Pesepdopaa 1Mo ONpeNeNeHUuI0 CcOCTaBa https://m.edsoo.ru/ff0d0fd
PaANOAKTUBHOTO U3ITYUYCHHS 2
Caoucrtsa anbda-, beTa-, ramma- 15.03
51 u3nydenus. Bnusiaue
PaANOAaKTUBHOCTH Ha JKUBBIC
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA. 21.03 BuGnnorexa LIOK
52 Msoromb1. Anba-pacmian. https://m.edsoo.ru/ff0d116
DNeKTPOHHBIN U MO3UTPOHHBIN OeTa - 2
pacnaz. ['amma-usnydenue
DHeprus CBS3U HYKJIOHOB B sJIpe. 22.03
SnepHbie peakuuu. SnepHbn peakTop. bubnuorexa [JOK
53 httos://m.edso0.ru/ff0d135

[TpoGemsl, epcneKTUBHI,
9KOJIOTHYECKUE aCTICKTHI STACPHOH
SHEPTETHKHU

6



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
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54

OneMeHTapHble yacTUlbl. OTKpbITHE
MO3UTPOHA. MeToIbl HAOIOICHUS 1
perucTpanuy 31EMEHTapPHbIX YaCTHULL.
Kpyrnsiii cron «@yHnamMeHTalbHbIe
B3aUMOJIeUCTBUS. EnnHCTBO
($U3MYECKOM KapTUHBI MUPA»

04.04

bu6auoreka [IOK
https://m.edsoo.ru/ff0d0e3
8

55

Bun 3Be3nnoro ueda. Co3sesaus,
ﬂpKI/Ie 3BE€3bI, IIJIAHETHI, UX BUAUMOC
nsmxkenne. ColiHeuyHast cucTemMa

05.04

56

Conune. ConHeyHass akTUBHOCTb.
Wcrounnk sHeprun CosHIA U 3BE3]

11.04

57

3Be3/1bl, UX OCHOBHEBIE
XapaKTEPUCTUKHU. 3BE3/IbI TITABHOM
nocJieIoBaTeIbHOCTH. BHYTpeHHEE
cTpoenue 38e311. CoBpeMeHHbIe
MPEJICTABJICHHS O TIPOUCXOXKICHUH U
sposronu COJIHIIA U 3BE3]

12.04

58

Mieunsii I[lyte — Hama ['amakTuka.
[Tonoxenue u auxenue ConHia B
lNanaxtuke. ['anaktuku. YepHsIe ObIpbI
B s/Ipax raJakTHK

18.04

59

Bcenennas. Paz0eranue ragakTuk.
Teopus bonpmoro B3peiBa.
PenukToBoe n3nydeHue.
MeraranakTuka

19.04

60

Hepemiennpie npo06ieMbl aCTpPOHOMUU

25.04

61

KonTtponrsHas paboTa « 31€eMEHTHI
aCTPOHOMUU U aCTPODU3UKI

26.04



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
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62

O6o6mmarontuii ypok. Ponb ¢husuku u
aCTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJIOTMYSCKOM, COIMAIbHOMN U
ATUYECKON cdhepax NesiTeTbHOCTH
YyeJI0BeKa

02.05

63

O6o6maromnuii ypok. Pois u Mmecto
(U3MKK 1 aCTPOHOMUU B
COBPEMEHHOW HAyYHOW KapTUHE MHpPa

03.05

64

Oo6o6maromuii ypok. Poip
¢duznyeckoii Teopuu B GOPMUPOBAHUHT
IpeCTaBICHUN 0 (pU3HIecKoit
KapTHHE MHpa

16.05

65

O6o0maromuit ypok. Mecto
(bU3NYECKOW KapTUHBI MUpa B 00IIIEM
pSy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJICTABICHUN O IPUPOJIe

17.05

66

PesepBHbIil ypok. MarHuTHoe nose.
OneKTpoOMarHuTHasi HHAYKIIHS

23.05

67

PesepBubIit ypok. Ontrka. OCHOBBI
CIIeIMaIbHOM TeOpUH
OTHOCUTEIBHOCTHU

24.05

68

Pesepuslit ypok. KBanToBas ¢usuka.
DJIeMEHThI aCTPOHOMMH U
acTpou3uku

bu6auoreka [IOK
httDs://m.edsoo.ru/ff0d17
84

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIbBI JIJI51
YYEHUKA

. ®dwusuka, 10 xmacce/ KacbstHoB B.A., O0111ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «IPODAY»; AkimonepHoe o0miecTBo «M31aTenbcTBO
«IIpocsemenne»

. ®dusuka, 11 xkmacce/ KacbstHoB B.A., O0111€cTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «IPODAY»; AkimonepHoe o01iectBo «M31aTenbcTBO

«IIpocsemenne»

METOANYECKHUE MATEPUAJIBI JJISA YYUTEJIA
[Iporpamma kypca ¢pusuku ais 10—11 kinaccos. ba3oBsiii ypoBens (aBTop B. A.

KacesiHoB)

YMK «®Pwusuka. 10 knacc. bazoBblil ypoBEHb)

1. ®wusuka. 10 xnacc. ba3oBblit ypoBeHb. YUeOHUK € AJIIEKTPOHHBIM MPUTIOKEHUEM

(aBTOp B. A. KacesiHOB).

2. ®usuka. 10 xnacc. ba3osslit ypoBeHs. MeToanueckoe nocodue (aBrop B. A.
KacpsiHOB).
3. ®wuzuka. 10—11 xmaccel. ba3oBblii ypoBeHb. TeTpaap aiist 1abopaTOpHBIX padboT

(aBTopsl B. A. Kacesnos, B. A. KopoBun).

4, ®usuka. 10—11 kmaccel. bazobiii ypoBeHnb. Kommuiekt Tetpaneit nms
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KOHTPOJIBHBIX padoT (aBTop B. A. KacksHOB)
5. ®usuka. 10 xknace. Jlunakruueckue KapTouku-3aganus (aBTopsl M. A. Yiakos,

K. M. YmaxkoB).

YMK «®Pwuzuka. 11 knacc. ba3oBblil ypoBeHb)

1. ®usuka. 11 knacc. ba3oBbiil ypoBeHb. Y4eOHUK € AJIEKTPOHHBIM
npuioxenueM (aBTop B. A. KacesHoB).

2. ®wusuka. 11 xnacc. bazoBeiit ypoBenb. Metoanueckoe nocodbue (aBrop B.
A. KacpstHOB).

3. ®usuka. 10—11 knaccsl. bazoBelil ypoBeHb. Tetpaab 11t 1a00paTOpHBIX
pabort (aBTopsl B. A. Kacesinos, B. A. KopoBuH).

4, ®usuka. 10—11 kmaccel. bazoBeiii ypoBeHnb. Kommekt tetpaeit s
KOHTPOJIbHBIX pa0oT (aBTOpHI B. A. Kacwsnos, 1. B. Urpsiios).

5. ®wusuka. 11 xnacc. lunaktuueckue kapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Ymiakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET

1 http://nsportal.ru - conuaneHas ceTh paOOTHUKOB 00pa30BaHUsI.

2 http://markx.narod.ru/pic/ - ¢uzuka B mkose.

3 http://festival.1september.ru/articles/ - pecTuBaip nenarornyeckux umei

«OTKpBITBIN YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
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http://www.fizika.ru/ - cait st yaurenend GU3UKH U UX YICHHKOB.

http://www.physics.ru/ - matepuaisl 0 QU3MKE.

WWW . ege .edu.ru - madopmanmonnsiii mopran EI'D.

http :// school - collection . edu . ru / - equnas xomiekius LIIOPoB


http://www.fizika.ru/
http://www.physics.ru/

