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MHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOr0 YpOBHSI HA YPOBHE CpeAHET0 00I1Iero oopasoBanus pa3paboTaHa Ha OCHOBE TOJIOKEHUN U TpeOOBaHHI K
pe3yibTaTaM OCBOCHHSI OCHOBHOW 00pa3zoBaTebHON MporpaMMmel, npeacrabiieHHeix B DI'OC COO, a takxke ¢ yuérom denepanbHOi paboueit
MpOrpaMMbl BOCHHUTAHMSA M KOHIENMIIMU TIpenojaBaHusi ydeOHoro mnpeamera «®Pusnka» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoit
®denepanny, peain3yroNX OCHOBHbIE 00pa30BaTENIbHbIE POTrPaMMBbI.

Conepsxanue mporpaMmsl 1o (pu3rke HampaBiaeHO Ha GOPMHUPOBAHNUE €CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatommuxcst 10—11 kimaccos
npu ob0ydeHun ux ¢uzuke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-AESTEIBHOCTHOrO mnojxoxaa. [Iporpamma mo ¢u3nke COOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpyeMBbIM JIMYHOCTHBIM, IMPEIMETHBIM M METalpeIMETHbIM pe3ylibTaTaM OOYy4YeHHs, a TakkKe YYUThIBAET
HEO0OXOIMMOCTh pealu3aluil MEXIPEAMETHbIX CBs3el (DU3MKUM C €CTeCTBEHHO-HAyYHbIMM Yy4eOHBIMU INpeaMeTraMu. B Hell ompexpenstorcs
OCHOBHbIE LEIM HU3y4yeHUs (QU3MKU Ha YpOBHE CpEeAHEro ooOuero o0pa3oBaHus, IUIAHHUPYEMbIE€ pe3ylbTaThl OCBOEHHUS Kypca (U3HKU:
JTUYHOCTHBIC, METaINpeAMETHBIC, TPEIMETHBIC (Ha 6a30BOM YPOBHE).

[Tporpamma 1o ¢u3MKe BKIFOYACT:

* IUTAHUPYEMbIE pe3yJbTaThl OCBOCHHS Kypca (pu3uKku Ha 6a30BOM ypOBHE, B TOM YHCJIE IPEIMETHBIEC PE3YyIbTAThI IO ToJaM 00y4YeHuUs,;

* coziepkanue yueOHoro nmpenmera «Pu3nka» 1o rogam o0ydeHus..

Odu3rka Kak Hayka o Hanbosiee OOIIMX 3aKOHAX MPUPOIbI, BBHICTyMNas B KaueCcTBE yueOHOro mpeaMmeTa B IIKOJIe, BHOCUT CYIIECTBEHHBII
BKJIaJ] B CHCTeMY 3HaHUN 00 okpyxkaromeMm mupe. LlkonbHbI Kypc QU3MKH — CHCTEMOOOpA3YIOMIMI AJisi €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
MIPEeIMETOB, MOCKOJBKY (PM3MUECKHE 3aKOHBI JIeXKAaT B OCHOBE IIPOLIECCOB U SIBIICHUM, U3y4yaeMbIX XUMHEH, Ouonorueii, pusndeckoi reorpadueit
u acTpoHoMuel. Mcnonbp30BaHue U aKTUBHOE TpUMEHEeHUe (GU3NYECKUX 3HAHUM OTIPEIeIIIeT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUHN B
cdepe sHEpPreTuku, TPaHCIOPTa, OCBOCHHUS KOCMOCA, MOJyYeHUs HOBBIX MaTEpHaliOB C 3aJlaHHBIMU CBOWCTBaMHU U Jpyrux. M3ydenue Qusuku
BHOCHUT OCHOBHOM BKJIaJ B ((OPMUPOBAHHUE €CTECTBEHHOHAYYHOU KapTHHBI MUpa 00y4aronuxcs, B GOpMUPOBaHUE YMEHUN MPUMEHSATh HAy4 HbIN
METO/1 TO3HAHUS MPU BBIMOTHEHUN UMU Y4€OHBIX UCCIICIOBAHUIA.

B ocHOBY Kkypca pu3uku U YpOBHS CpeJHEro 0011ero oopa3oBaHus MOJOKEH PsAA UIEH, KOTOPbIE MOXKHO paccMaTpUBaTh KaK MPUHIUITBI
€ro IOCTPOEHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypcC SIBISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH COJIEPKUT MaTepHuai U3 BCeX pa3zieioB (HU3HKH,
BKJIFOYAET KaK BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanusayuu. B cooTBeTCTBMM ¢ HeW MaTepuasl Kypca (U3MKH 0OBbeIMHEH BOKpPYr (usnyeckux Teopuil. Bemymmum B Kypce
aBIsieTcst GopMUpOBaHKE MPEICTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U TOJIE.



Hoes eymanumapusayuu. E€ peanusanus MpeanogaraeT UCIONIb30BAHUE I'YMAHUTAPHOTO NOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHHE
CBSI3M pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBA, & TAK)XKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U HKOJIOTMYECKUMU IpoOIeMaMu.

Hoesa npuxnaonoti nanpasnennocmu. Kypc (U3MKU NpennonaraeT 3HaKOMCTBO C IIMPOKMM KPYrOM TEXHMYECKHX M TEXHOJOTHUYECKHX
MIPUIIOKEHNUN N3YYEHHBIX TEOPUM U 3aKOHOB.

Hoess sxonocuzayuu peannsyercs TOCPEICTBOM BBEICHHUS JIIEMEHTOB COACP)KaHUS, MOCBSIIEHHBIX JKOJOTHYECKHUM IpodiieMam
COBPEMEHHOCTH, KOTOPBIC CBS3aHBI C PA3BUTHEM TEXHHKHU W TEXHOJIOTHH, a TAKKe 00CYKIEHHUS MPOOIeM PallHOHATBHOTO MPUPOIOIIOIE30BAHUS
Y DKOJIOTHYECKOI OE€30MacCHOCTH.

CrepXHEBBIMU DJIEMEHTAMH Kypca (PM3MKH Ha YpOBHE cCpeaHero oOmiero oOpazoBaHMs SBISIIOTCS ¢duzndeckue teopuu (hopmupoBanue
MPEJICTABICHHA O CTPYKType IOCTPOCHHUS (U3MYSCKON TeopuH, posii (YHIAMEHTAIBHBIX 3aKOHOB M TPHUHIIUIIOB B COBPEMEHHBIX
MIPEJICTABJICHHUSIX O MPUPOJIC, TPAaHUIAX TPUMEHUMOCTH TEOPHH, JIJISl ONMCAHUS €CTECTBEHHO-HAYIHBIX SIBJICHUN U TIPOIIECCOB).

CHCTEeMHO-JISATEIILHOCTHBIA TIOJIX0J B Kypce (U3WKH peaqu3yeTcss NPekIe BCEro 3a CYET OpraHu3aliy  KCIePUMEHTATBHON
HesTenbHOCTH oOyvaromuxcs. [lng ©6a30Boro ypoBHS Kypca (HU3MKM — 3TO HCHOJIb30BAHUE CHCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB M JabOpaTOpHBIX PaboT, KOTOPhIE B Mporpamme No (pusuke 0ObeTMHEHBI B OOIIMI CIIUCOK YUCHHYECKHX MPAKTUYECKUX PadoT.
Boigenenue B yKka3aHHOM IepedHe Ja0OpaTOpHBIX paboT, MPOBOAMMBIX JJISi KOHTPOJS U OLIGHKH, OCYIIECTBIISIETCS YyYaCTHUKAMHU
00pa3zoBaTeNIbHOTO TMPOIIecca UCXOI U3 0COOCHHOCTEH TJIAHUPOBAHUS M OCHAIeHUs1 kabuHeta ¢usuku. [Ipu 3ToM obecriedynBaeTcs OBJIaJICHHE
00y4aroUMMUCS YMEHUSAMHU MPOBOJUTH KOCBEHHbIE U3MEPEHMUS, UCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUH U MOCTAHOBKY OMNBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKNE yAenseTcsl peuIeHUI0 PacyETHBIX M Ka4eCTBEHHBIX 3a/ad. [Ipu 3ToM uig pacuéTHBIX 3aja4 MPUOPUTETOM SIBIISIOTCA
3a/laud C SBHO 33JIaHHOM (U3MYECKOM MOJEJbIO, MO3BOJISIONUINE MPUMEHITh U3YyYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesa
Kypca, TaK U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3zienoB. [ kaueCTBEHHBIX 33[a4 MPUOPUTETOM SIBIISIFOTCS 3aJaHUS HAa OObSICHEHHUE MPOTEKAHUS
¢busznueckux SBIEHUH U TPOIECCOB B  OKpYXKawIled Iku3Hu, TpeOymoomue BbiOOpa (QuU3MYECKOW MOJenu A CUTYyaluu
MIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusmu GI'OC COO k MaTepranbHOTEXHHUYECKOMY OOeCcTieueHnI0 y4eOHOro mpoiiecca 0a30BbIii YpPOBEHb Kypca
¢bu3MKN Ha ypOBHE CpeaHero oOmero oOpa3oBaHHs JOJDKEH H3y4aThCsl B YCIOBHMSIX NPEIMETHOro kaOuHeTa (U3UKA WM B YCIOBUSX
WHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB E€CTECTBEHHO-HAYYHOrO IMKJIAa. B kaOuHeTe (PU3MKH JTOJKHO OBITH HEOOXOJIMMOE IJlabopaTopHOe
obopynoBaHue AJis BBITIOJHEHHSI YKa3aHHBIX B IIporpaMMe Mo (pru3uKe YYeHHYECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIMOHHOE 000PYAOBaHHUE.

JleMoHcTpalMoHHOE 00OpynoBaHHe (OPMHUPYETCSs B COOTBETCTBUU C MPHUHIMIIOM MHUHUMAIBHOW JOCTATOYHOCTH M OOecreduBaeT
MMOCTAHOBKY TEPEUYHCIEHHBIX B MpOorpaMMe M0 (U3MKE KIIOUEBBIX IEMOHCTpAIUN JJs UCCIEIOBAHUS HM3y4aeMbIX SBICHHUNW W MPOIIECCOB,
AMOUPHUUYECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.



JlaboparopHoe 00OpYIOBaHHWE [UIS YYCHUYCCKHX TMPAKTHUECKUX paboT ¢GOpMUPYETCST B BHJE TEMATHYECKUX KOMILUICKTOB H
oOecrieynBaeTcsl B pacy€re OJJHOTO KOMIUIEKTa Ha IBYX oOydaromuxcs. TeMaTrnueckiue KOMIUIEKTHI Jab0paTOPHOTO 000PYIOBaHHS TOIDKHEI OBITh
MOCTPOEHBI HA KOMILUIEKCHOM HCIOJB30BAHUN aHAJIOTOBBIX M IM(POBBIX MPHOOPOB, a TaKKe KOMITBIOTEPHBIX M3MEPHUTEIBHBIX CUCTEM B BHUJIC
U(POBBIX Ta00PATOPHIA.

OCHOBHBIMH LEJISIMU U3Yy4€HUS (PU3HUKH B 00I1eM 00pa30BaHUM SIBIISIFOTCSL:

« popMHUpOBaHWE HWHTEpeca M CTPEMIICHUS OOYyJaroIMXCsd K HAYYHOMY H3YYCHHUIO MPHUPOJBI, Pa3BUTHE WX HWHTEIUIEKTYaIbHBIX H

TBOPYECKUX CIIOCOOHOCTEH;

* pa3BHUTHE MPE/ICTABICHUI 0 HAYYHOM METOJIE MO3HaHUS ¥ (POPMUPOBAHKE UCCIIETOBATEIHCKOTO OTHOIIEHHSI K OKPYKAIOIIINM SIBIICHHUSIM;

* hopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3ydeHHsI OCHOB CTPOCHHS MaTepUH U (yHIAMEHTAFHBIX 3aKOHOB (DH3HKH;

* opMHUpOBaHNE YMEHHUI OOBSICHATH SIBJIICHUS C UCTIOJIh30BaHNEM (PH3MUECKUX 3HAHWHA U HAYYHBIX JJOKA3aTeJIbCTB;

* opMHUpOBaHUE TIPEACTABICHUI O pOJIU (PU3HUKH VTS Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TUX Iieneil ofecreunBaeTcsl peleHHeM CIEeIyOLUUX 3a1ad B IMpoLecce M3y4eHus Kypca (U3MKM Ha YpOBHE CPEIHETro
o01ero oOpa3oBaHUs:

* IpUOOpPETEHNE CHUCTEMBbl 3HAHUH 00 OOImMX (PU3MUECKMX 3aKOHOMEPHOCTSX, 3aKOHAaX, TCOPUSX, BKIIIOYAs MEXAHHKY, MOJICKYJISPHYIO
(U3UKY, DIEKTPOJMHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTpO(DU3UKY;

* popMHUpOBaHWE YMEHUH MPHUMEHATh TEOPETUYECKHUE 3HAHMS ISl OOBSCHEHUS (U3WYCCKUX SIBICHUHW B TPUPOAC W ISl NPHHSATHUS
MPAKTUYCCKUX PEIICHUI B MOBCETHEBHON JKHU3HU;

* OCBOCHHE CIIOCOOOB PEIICHHsI PA3IMYHbIX 3aj[a4y C SBHO 33JaHHOW (PU3NYECKOH MOJENbIO, 33/1a4, MOAPa3yMEBAIOIINX CAMOCTOSATEILHOE
co3anue (pu3nYecKor MOJIEIH, aJIeKBaTHOH YCIIOBUSM 33]1auy;

* IOHUMaHHe (U3UYECKUX OCHOB M TPUHIIMIIOB JCHCTBUS TEXHHYECKHX YCTPONCTB M TEXHOJIOTMYECKUX MPOIECCOB, MX BIHUSHHS Ha
OKPYXKAIOIIYIO CPEIy;

* OBJIQJICHUE METOJAMH CaMOCTOSITEJILHOTO IUIAHUPOBAHUS M TIPOBEIEHHs (DU3MYCCKUX DKCICPUMEHTOB, aHAIM3a M WHTEPIpPETAIUU
nH(pOpPMaIIUH, OTIPEICTICHHS TIOCTOBEPHOCTH MIOJTYYSHHOTO Pe3ybTaTa;

* CO3JIaHM€ YCIOBUMN /715l pa3BUTHSI YMEHUH MPOEKTHO-UCCIIE0BATENbCKOM, TBOPUECKOH 1S TEIbHOCTH.

Ha usydenue ¢usuku (6a30BbIi ypOBEHB) Ha YpOBHE cpeqHero oduiero oOpasoBanusi otBoauTcst 136 yacos: B 10 kimacce — 68 yacos (2
yaca B HeJIen0), B 11 kiacce — 68 dacoB (2 yaca B HEZICIIO).

[Ipenyaraemslii B mporpamme no (Gpu3MKe nepedyeHb Jab0paTOpHBIX U MPAKTHUECKUX pabOoT SBISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JeIaeT

BBIOOD IpOBeIeHHsI Ta00PAaTOPHBIX PaOdOT U OTBITOB C YUETOM MHAWBUAYAIBHBIX 0COOCHHOCTEH 00yJaronuXcs.
COJAEPKAHUE OBYYEHMUSA



10 KJIACC

Pazgea 1. @u3uka u MeTOIbI HAYYHOI 0 MO3HAHUS

®dusznka — Hayka o npupoje. Hayunsle MeTo1bl MO3HAHUS OKpYKarolero Myupa. Posib skcriepuMeHTa 1 TEOpUU B MPOIIEcCce MO3HAHUS
MPUPObI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue ¢usnueckux siBaeHUM u mpoueccoB. Hayunele rumnote3pl. dusznueckue 3aKOHbI U T€OpUHU. ['paHUIBI MPUMEHUMOCTH
¢uznueckux 3aKoHOB. [IpuHIMI COOTBETCTBUS.

Ponb u MecTo pusnku B GopMupOBaHUN COBPEMEHHOM HayYHOU KapTUHBI MUPA, B TPAKTUUECKON AESITEIbHOCTH JIIO/IEH.
Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Pazgen 2. Mexanuka
Tema 1. Kunemamuka
Mexanndeckoe aBrxkeHrne. OTHOCUTEIbHOCTh MEXaHUUECKOTO JIBMKEHUs. Cructema otcuéra. TpaekTopus.
[Tepemernienue, CKOPOCTh (CpemHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MAaTepUaTbHON TOYKH, UX MPOCKIIMHA HA OCH CUCTEMBI
KoopauHat. CloKeHUe ePEMEIICHUIN U CI0KEHUE CKOPOCTEH.
PaBHOMEpPHOE M paBHOYCKOpPEHHOE NPSIMOJIMHEWHOE ABMKeHUE. [ padku 3aBUCIMOCTH ~ KOOPJIWHAT, CKOPOCTH, YCKOpPEHHUS,
Nyt | MepeMeIIeHUs] MaTepUaIbHOU TOYKHU OT BPEMEHHU.
CBoboaHoe majieHre. Y CKOpeHUue CBOOOTHOTO TTaICHHS.
Kpuosmuelinoe nBmxkeHue. J[BMKeHue MaTepruaabHOM TOUKHU 110 OKPYKHOCTU C MOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTb,
nuHeitHas ckopocth. [lepuoa u yactota obpamienus. LleHTpocTpeMuTenbHOE YCKOPEHUE.
TexHuueckne ycTpoiicTBa U MPaKTUYECKOE TPUMEHEHHUE: CIUOMETP, ABMKEHUE CHAPSIOB, IEMTHBIE U PEMEHHBIE MEpEauH.
Jlemoncmpayuu
Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMAaTUYECKUX XAPAKTEPUCTUK JIBHKEHUSI.
[IpeoOpazoBanue IBUKEHHI C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.
[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.
Habmronenue ABrkeHUs Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIIBHO.
N3mepenue yckopeHHst CBOOOTHOTO TaCHHUSL.



HanpaBiieHne CKOpoCTH MpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydyeHre HepaBHOMEPHOTO JBUKEHUSI C LIENIbIO OIIPEIETICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXAY ITYTSIMU, POIIEHHBIMH TEJIOM 3a [10CJIEJOBATEIbHbIE PABHBIE IPOMEXYTKH BPEMEHU IIPU
PaBHOYCKOPEHHOM JBMKEHUU C Ha4aJIbHON CKOPOCTHIO, PaBHOW HYJIIO.

N3yuenune nBUKEHN ApUKaA B BA3KOW KHUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnumn otHOCcuTenbHOCTH ["anmnes. Ilepssiii 3akoH HeroToHa. MHEpInanbHbIe CHCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpuHmmn cynepno3unuu cwi. Bropoi 3akoH HeroToHa juisi matepuanbHOM TOuku. Tpetwii 3akoH HproToHa mis
MaTepuaIbHbIX TOYCK.

3akoH BceMUpHOro TsaroteHus. Cuna Tsxecth. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokos, ckoybxenus, kaueHus). Cuna tpeHusi. Cyxoe tpenue. Cuiia TpeHUsI CKOJIBKEHHS M CHJIa TPEHUS TIOKOSI.
Koaddumment tperus.
Cuia conpoTUBIICHHUS IPY JBUKEHUU TeNA B )KUJIKOCTH WJIU Tas3e.

[TocTynarensHoe ¥ BpamaTeabHOE ABUKEHUE aOCOIIOTHO TBEPAOTO TeNa.

MOoOMEHT cuiIbl OTHOCHUTEINIBHO OCH BpaileHus. [1nedo cumbl. ¥YcnoBus paBHOBecus TBEPAOTO Tea.

TexHnueckre ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: TOAINITHUKY, IBH)KEHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHME MacC B3aUMOJICHCTBYIOLIUX TEll.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnosxeHue cuil.

3aBUCUMOCTD CHJIBI YIPYTOCTH OT AepopMaIum.

HesecomocTs. Bec Tenna npu ycKOpeHHOM NMOABEME U MaICHUN.

CpaBHeHME CHII TPEHUS TIOKOSI, KAYEHUSI U CKOJIbKEHHUSI.

VYcnoBus paBHOBecus TBEPOTO Tesa. Buibl paBHOBECHSI.



Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

W3yuenue nBuxeHust Opycka 1o HaAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYT'OCTH, BOSHUKAIOUINX B MPYKHHE U PE3MHOBOM 00paslie, OT uxX AepopManuu.

HccnenoBanue yciioBuil paBHOBECHs TBEPAOIO TeJa, UMEIOIIETO OCh BPALLIEHUS.

Tema 3. 3akonvl coxpaneHusn 6 MexanHuke

Nmnynsc MaTepuanbHON TOUKH (Tea), CUCTEMBI MaTepUaIbHBIX TOYEK.
WMiynbc cuiibl M UI3MEHEHHE UMITYJIbCa Tela. 3aKOH COXpaHEHUs! UMITYyJIbCa.
PeaxkTnBHOE IBIDKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprust MarepuaibHOi Touku. TeopeMa 00 M3MEHEHUN KHHETHYECKON SHEPTUH.

[lotenmmaneHas sHeprus. IloreHumanbHas sHeprus ynpyro nedopMmupoBaHHOW mpyxkuHbl. lloTeHuumanbHas sHeprus Teiaa BOIHU3H
MOBEPXHOCTH 3€MJIH.

[loTeHnManpHbIe U HEMOTEHIIUAIbHBIE CUIbl. CBSI3b pabOThI HETIOTEHIIMATBHBIX CHJI C UK3MEHEHHEM MEXaHW4YeCKOI SHEPTUH CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: BOAOMET, KOIEP, NPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexos moTeHIMATBHON PHEPTUHN B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHnne abCoOIIOTHO HEYNPYroTo yAapa ¢ MIOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3U pabOThI CUIIBI ¢ U3BMEHEHHEM MEXaHWYEeCKON SHEPruM Tejla Ha MPUMepe pacTsHKEHUs PE3UHOBOTO XKIyTa.

Pa3nen 3. MoaekyasipHasi puznka 1 TepMOIMHAMHUKA

Tema 1. OcHogbl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUST MOJIEKY/ISIPHO-KUHETUYECKOI TEOPUH M UX OMBITHOE 000CcHOBaHue. bpoyHoBckoe aBmwkenue. Juddysus. Xapakrep
JIBVDKCHUS U B3aUMOJICHUCTBUS YacTHI] BeliecTBa. MOJICU CTPOCHHS Ta30B, KHUJIKOCTEH W TBEPABIX Te M OOBSICHEHHE CBOWCTB BEIICCTBA HA
OCHOBE 3THX Mojelei. Macca u pazmepsl MoJiekyi. KonuuectBo BemectBa. [ToctostHHas ABoraapo.



TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcus.

Mopnens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHOKMHETUYECKON TEOpUH HAEaIbHOro ra3a. AOCOJIIOTHAs TeMIepaTypa Kak
Mepa CpeHEel KHHETHMYECKOW SHEpruu TEIUIOBOro ABvkeHus dactul rasa. [llkanma temmnepatyp KenbBuna. ['a3oBble 3aKOHBIL. YpaBHEHUE
MenneneeBa—Kiranelipona. 3akon JlampToHa. M3ompormecchl B HICAILHOM Tra3e C IMOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ padudeckoe
MIpe/ICTaBIeHNE U30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOLINE TUCKPETHOE CTPOCHHE BellecTBa, PoTorpaguu MOJIEKy/l OpraHMYeCKUX COECAUHEHUH.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHIKCHHSL.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHNE MEXMOJIEKYIIPHOTO B3aUMOICUCTBUSI.

Mogenb, HUTFOCTPUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKH COCY/a.

OnBITHL, HJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UICATBHOIO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3/lyXa B KIIACCHOM KOMHATE HAa OCHOBE U3MEpeHU 00bEMa KOMHATBI, TaBJICHUS U TEMIIepaTyphl BO3/1yXa B HEil.

HccnenoBanue 3aBUCMMOCTH MEX1y apaMeTPaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoebvt mepmoounamuxu

Tepmoannamuueckasi cuctema. BHyTpeHHsS SHeprus TepMOJIUHAMHYECKON CHUCTeMbl U criocoObl e€ u3meHeHus. KonuuecTBo TemioTsl U
paboTta. BHyTpeHHsIsI SHEpPTHsl OJHOATOMHOTO HAEaTbHOIrO ra3za. Buael Teruionepenaun: TemaONpPOBOAHOCTh, KOHBEKIUS, U3TydeHUe. Y AeiabHas
TEII0EMKOCTD BelecTBa. KonuecTBo TEmIOTHI IpH TEIUIONepeaaye.

[Tonsitne 00 amuabarHom mpouecce. [lepBriif 3akoH TepMoauHamMuKku. [IpuMeHeHne MepBOro 3aKkoHa TEPMOJAMHAMUKH K H30MPOIIECCaM.
I'padmyeckas unTepnperanus paboTs rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTHMOCTh POLIECCOB B IPUPOJIE.

Tennobie MamuHel. [TpuHIUIBI AeHCTBYS TEIUIOBBIX MalIiH. [IpeoOpa3oBaHus 3HEpruy B TEIUIOBBIX MamnHax. Koadduuuent noneznoro
neWcTBus TernaoBoi MamuHsel. Luki KapHo u ero ko3¢ ¢unueHT nojae3Horo AeHCTBHs. DKOIOTHYECKHE TPOOIeMbI TEIIIOHEPT eTHKH.

Texuuueckue ycTpoiicTBa U MPaKTUYECKOE PUMEHEHHE: JBUTaTellb BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOMIIbHUK, KOHTUIIMOHEP.



Jlemoncmpayuu
N3MmeHeHne BHYTpPEHHEH SHEPTHM Tella MPH COBEPIICHHH Pa0OTHI: BBUICT MPOOKH W3 OYTBUIKK IOJ JCHCTBHEM CXKAaTOTO BO3IYyXa,
HarpeBaHue 3Qupa B JaTYHHOU TpyOKe MyTEM TpeHus (BUACOJEMOHCTpALIKS).
N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu Terionepeaaye.
OmnbIT N0 aMabaTHOMY PACIIUPEHUIO BO3/yXa (OTBIT C BO3IYIITHBIM OTHHBOM).
Mogenu nmapoBoit TypOUHBI, ABUTATENSI BHYyTPEHHETO CTOPAHHUs, PEAKTUBHOTO JIBUTATEJIS.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul 3Mepenue yaeabHON TemI0EMKOCTH.
Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoovl
[TapooOpazoBanne u xoHzAeHcamus. Mcnmapenwe u kumneHue. AOCOTIOTHAS W OTHOCUTENbHAS BJIAXKHOCTH BO31ayxa. HachImeHHBIN map.
VY aenpHas TEIIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT JIaBJICHHUSI.
Tépnoe teno. Kpucrammuyeckne u amopdHbie Tena. AHU30TPOTIHS CBOMCTB KpUCTAIIOB. JKuakue kpuctasl. COBpeMEHHBIE MaTePUAITBI.
[TnaBnenue u KpucTauM3anus. Y aelbHas TerioTa riaBieHus. Cyomumanus.
VYpaBHEeHHE TEIUIOBOTO OaslaHca.
TexHnueckne ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU TMOJYyYEHUsI COBPEMEHHBIX
MaTepuaioB, B TOM YUCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTUH.
Jlemoncmpayuu
CBoiicTBa HaCBILIEHHBIX ITAPOB.
Kunenue npu NOHWKEHHOM JaBJICHUU.
CriocoObl U3MepeHus BIaKHOCTH.
Habmronenue HarpeBaHus ¥ MIaBJICHHUS KPUCTAILTMUYECKOTO BELIECTBA.
JleMoHCTpalys KpUCTaIoB.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomsl I3MepeHne OTHOCUTEIHLHON BIXKHOCTH BO3IyXa.

Pa3nen 4. duekTpoanHaMuKa
Tema 1. dnekmpocmamuxa
OnexTpu3anus Ten. DJIeKTpudecKuil 3apsa. /[Ba Buaa snekTpudeckux 3apsiioB. [IpoBOJHHMKH, AWANEKTPUKHA M TOIYIPOBOJHHUKH. 3aKOH
COXpaHEHHMS AIEKTPUUYECKOTO 3apsijia.
B3aumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHblil siekTpuueckuil 3apsil. DnekTpuueckoe mnoie. Hampspk€HHOCTh 3IEKTPUYECKOTO
noJist. [IpuHIMI Cynepno3uLuuy 3JeKTpUUecKuX mosei. JIMHUN HanpspkEHHOCTH SIEKTPUYECKOTO OIS,



Pabora cun snexrpocraTrueckoro nois. [lorennunan. Pasnocts notennmanos. [IpoBOTHUKY U TUAIEKTPUKH B 3JIEKTPOCTATHUECKOM TIOJIE.
JlusiiekTpryeckast IpOHUIIAEMOCTb.

OnexTpoéMkocTh. KonneHcatop. D11eKTpo€MKOCTh INIOCKOTO KOHIEHCATOpa. DHEPIus 3apssKEHHOTO0 KOHJEHCATopa.

TexHuueckue yCTpOWCTBA M INPAKTUYECKOE IPUMEHEHHUE: DSJIEKTPOCKOIl, JJIEKTPOMETP, 3JIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE
ANIEKTPONPUOOPOB, KOHJEHCATOP, KOMMPOBAJIbHBIN anmnapar, CTPYHHBIN IPUHTEP.

Jlemoncmpayuu

YCTpOUCTBO M MPUHLMUIT JAEHCTBUSA AJIEKTPOMETPA.

B3anMoelicTBre Ha’IeKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSHKEHHBIX TE.

[IpoBOAHMKH B 3EKTPOCTATHYECKOM MOJIE.

DJIEKTpOCTAaTUYECKAs 3alUTa.

JIMDIIEKTPUKY B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMAAM IUIACTHUH, PACCTOSIHUS MEXAYy HHUMHM W JIAAJIEKTPUYECKOU
MIPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul I3MepeHue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit 31ekmpuveckuii mok. Toxu ¢ paznuunvlx cpeoax

DneKTpUYeCcKuil TOK. Y CIOBHSI CYILIECTBOBAHUS AJIEKTPUUECKOTO TOKA.
Uctounuku Toka. Cuita Toka. ITocTOSSHHBIN TOK.

Hanpsixenue. 3akon Oma 1 ydyacTka 1Henu.

DJNEeKTpUUECcKoe CONpPOTHUBICHHE. YAEIbHOE COINpPOTHBIIEHHE BelecTBa. [lociemoBaTenbHOe, NapajiebHOE, CMEIIAaHHOE COEJUHEHUE
MPOBOJIHUKOB.

Pabota anexrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MOIHOCTb 3J1eKTPUYECKOTO TOKA.

DNEeKTPOJIBMKYILAs CUJIa U BHYTPEHHEE CONPOTHBIEHHE MCTOYHMKA TOKA. 3akoH OMa /s MOJHOHM (3aMKHYTOM) 3IEKTPUYECKON LenHu.
KopoTkoe 3ambikaHue.

DeKTpOHHAs MPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COITPOTHBIIEHUSI METAIIOB OT TeMmreparypbl. CBepXIpPOBOAUMOCTb.

DnexkTpuuecKkuil Tok B Bakyyme. CBONCTBA JIEKTPOHHBIX MTyYKOB.

[TomynpoBoanuku. CoOcTBEeHHass M NPUMECHAs MPOBOJUMOCTh HOJIYHNpoBOJHHKOB. CBoicTBa pP-N-mepexona. I[lomynpoBoaHHUKOBBIE
pUOOPHL.



DnexTpuyecKuit TOK B pacTBopax U pacruiaBax 3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALUS. DIEKTPOIIU3.

OnexTpuyeckuil ToK B razax. CaMOCTOSITENIbHBIN U HeCaMOCTOSTENbHBIN pa3zpsaa. Moisnus. [lnazma.

TexHuueckue ycTpoWcTBa U MPAKTUUYECKOE NMPUMEHEHME: aMIIEpMETpP, BOJIBTMETP, PEOCTaT, UCTOYHUKHU TOKA, IEKTpPOHArpeBaTelIbHbIE
puOOpPBI, IIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBJIECHMS, BaKyyMHBbI JMOJA, TEPMUCTOPbl U  (OTOPE3UCTOPHI,
MIOJIYTIPOBO/IHUKOBBIH IMOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTb COTIPOTUBIICHUS LIMJIMHIPUUECKUX TPOBOIHUKOB OT JJIMHBI, TUIONIA/IM MOTIEPEUYHOT0 CEUEHHUsI U MaTepHaia.

CMmeniaHHO€ cOeTMHEHUE TPOBOTHUKOB.

[Ipsimoe n3mepenue 3MeKTPOABIKYIIEH cuibl. KopoTkoe 3aMblKaHHE TaJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKa BHYTPEHHETO COMPOTUBIICHUSI.

3aBHCHUMOCTb COIIPOTHUBIIEHHS] METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOANMOCTE IEKTPOJIUTOB.

HckpoBoli pa3psia v MPOBOJIUMOCTh BO3/1yXa.

OnHOCTOPOHHSISI TPOBOAUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul VI3ydeHne cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 31eKTpoABHKYILEH CUIIbl MCTOYHHUKA TOKA U €r0 BHYTPEHHETI0 COIIPOTUBIICHHMS.

Habnronenue snexrpoiin3a.

Me:knpeaMeTHbIe CBSI3H
N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 10 Kimacce ocylecTBiIsieTcs ¢ yu€TOM COIepKaTeIbHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMu

MaTeMaTUKU, OMOJIOT MU, XUMHUH, Teorpapuu U TEXHOJIOTUH.

Mescnpeomemnsie nonsamus, CBA3aHHbIE C M3yYECHHEM METOJOB HAYYHOTO NO3HAHUSA: SIBJIEHUE, HaydyHbIH (akT, rumnotesa, puznyeckas
BEJIMYUHA, 3aKOH, TEOpHsl, HaOIr0IeHNe, SKCIIEPUMEHT, MOAECIMPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: perieHrne cucTeMbl ypaBHEHUH, JIMHelHas QyHKuus, napadosna, runepbosa, Ux rpaduku U CBOWCTBA, TPUTOHOMETPUUYECKHE
(GYHKLIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI M MX NMPOEKIHMU Ha OCH KOOPJHMHAT,
CIIO)KEHHE BEKTOPOB.

Buonoeusa: mexanuueckoe IBIDKEHHE B JKMBOM mpupone, auddysus, ocMoc, TEmI00OMEH KMBBIX OPraHW3MOB (BBl TEIUIONEpenauH,
TEIJIOBOE PaBHOBECHUE), HIIEKTPUUYECKHE SIBJICHUS B )KUBO MPHUPO/IE.



Xumus: AUCKPCTHOC CTPOCHUC BCHICCTBA, CTPOCHUC aTOMOB M MOJICKYJI, MOJIb B€IICCTBA, MOJIApHAA MaccCa, TCIIJIOBBIC CBOMCTBA TBépIII)IX
TECII, JKHIKOCTEH U ra3oB, SJICKTPUYCCKUC CBOMCTBA MCTAJUIOB, SJICKTPOJIUTUYCCKAA AUCCOMalVsd, raJIbBaHHUKa.

T'eozcpaghus: BNaXHOCT BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozcus: npeodpa3oBaHue ABMKEHUN C UCTIOJHL30BAaHUEM MEXAHU3MOB, YUET TPEHUS B TEXHUKE, MOAIIUITHUKN, UCTIOJIh30BaHUE 3aKOHA
COXpaHEHHUs UMITyJbCa B TEXHUKE (pakeTa, BOAOMET U JIpYrue), ABUraTellb BHYTPEHHEr0 CropaHus, napoBasi TypOMHa, ObITOBOM XOJOAUIBHUK,
KOHAWIUOHEP, TCXHOJOIMH IMOJYUYCHHUA COBPEMCHHBIX MATCPUAIOB, B TOM YHUCIIC HAHOMATCPHAJIIOB, U HAHOTCXHOJIOTUH, BJICKTPOCTATUUYCCKAA
3allnTa, 3a3eMJICHUE DJIEKTPONPHUOOPOB, KCEPOKC, CTPYMHBIA TPHUHTEP, IEKTPOHArpPEeBATEIbHBIE MPUOOPHI, FIEKTPOOCBETHTEIbHBIE TTPUOOPHI,
TraJIbBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmMpOMACHUMHAA UHOYKYUA

[ToctosiHuble MarHuThl. B3anMoaelcTBHME TOCTOSIHHBIX MarHuToB. MarHuTHoe mnoJie. Bekrop MarHuTHOW WHAyKUMW. [IpuHumn
CYNEPHO3UIIMY MATHUTHBIX ToJIeH. JIMHUKM MarHUTHON MHAYKIMU. KapTuHa JTMHWIT MAarHUTHOW UHAYKIIMH TOJISl TOCTOSIHHBIX MAarHUTOB.

MaruuTHO€ 1oJie MPOBOJHUKA C TOKOM. KapTuHa JMHUNA MHIYKIMH MAarHATHOTO MOJISI IJMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT Jpcrena. BzanmoaeiicTBre NpoBOHUKOB C TOKOM.

Cuna Amriepa, €€ MOYJb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moaynb U HampaBlieHue. [[BrkeHne 3apsKeHHOM YaCTHIIBI B OJJTHOPOIHOM MarHUTHOM nojie. PaboTa cusl Jlopenna.

SBneHue HIEKTPOMArHUTHOM MHIAYKUMU. [IOTOK BekTOpa MAarHUTHOM MHAYKUMU. OJIEKTPOABHXKYIIAS CHJIA HWHIYKOUU. 3aKOH
3JNIEKTPOMAarHUTHOM MHAYKuu Papanes.

BuxpeBoe snekTpuueckoe mosie. DIEKTPOABMKYLIAs CUJa MHAYKUUMUA B IPOBOJHHUKE, JBWKYIIEMCS MOCTYNATEeIbHO B OJHOPOJHOM
MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHyKkTUBHOCTD. SIBJIE€HNE CAMOMHAYKIMH. DIEKTPOBUKYILAsA CUIIa CAMOUHIYKIINH.

DHeprusi MarHUTHOTO MOJIsI KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJI€.

TexHnueckre YCTpPONCTBA M MPAKTHUYECKOE MPUMEHEHHUE: IMOCTOSHHBIE MAarHUTBI, AJIEKTPOMATHUTHI, 3JEKTPOJBUraTelb, YCKOPUTEIU
AJIEeMEHTapHbBIX YaCTHUILl, UHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmnsiT Dpcrena.

OTKJIOHEHHE AJIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I1OJIEM.

JIMHUM MHIYKIMY MarHUTHOTO HOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHMe ANEeKTPOMArHUTHOW MHIYKIINH.

[IpaBuio Jlenna.

3aBHCHMOCTD MIEKTPOIBMXKYIIEN CHIIBI MHAYKIIMM OT CKOPOCTH U3MEHEHHNsI MATHUTHOTO MTOTOKA.
SIBneHne CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomel VI3ydeHne MarHUTHOTO IOJISL KaTYIIKH C TOKOM.
HccenenoBanue neiCTBUSA NOCTOSTHHOIO MAarHUTa Ha paMKy ¢ TOKOM. MccnenoBaHue sIBIICHUS JJIEKTPOMAarHUTHON MHAYKIUH.

Pa3nen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Kojiedanus

Konebarenbnast cuctema. CBoOoaHble MexaHudeckue kojebOanus. ['apmonumueckue koseOanus. [lepmon, yactora, ammiuutyaa u (asa
kosiebanuii. IIpyKWHHBIH MasTHHUK. MaTeMaTW4ecKWid MasTHUK. YpaBHEHHUE TapMOHMYECKHMX KoJiebanui. [IpeBpamieHue »Hepruu mpu
rapMOHUYECKHUX KOJIEOaHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAHHS B HJICAIBHOM KOJIEOATETbHOM KOHTYpe. AHAIOTHUS MEXAY
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU Kosiebanusimu. @opmyna ToMcoHa. 3aKoH COXpaHEHUS SHEPTUU B UI€aIbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxarouux kosneOaHUsX. BbIHyX/IeHHbIe MexaHUuYecKue Koyiebanus. PezoHaHc. BBIHYX/I€eHHbIE 3JIEKTPOMArHUTHBIC
KoJeOaHusl.

[lepemennsblit Tok. CUHYCOMAIBbHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYJHOE U JACHCTBYIOIIEE 3HAYEHUE CHIIbI
TOKa M HANPSKEHHUSL.

Tpanchopmarop. IlpousBoacTBo, mepemadya M MOTpPeOJICHHE AIEKTPUUYECKOM HSHEPrHUH. DKOJIOTUYECKHE PHUCKU TPU MPOU3BOJICTBE
anexkTpo3Hepruu. KynpTypa UCTIOIb30BaHUs JIEKTPOIHEPTUU B IOBCETHEBHOW KU3HH.

TexHuueckre ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE: IIEKTPUUECKUN 3BOHOK, FT€HEpaTOp MEPEMEHHOT0 TOKa, JIMHUU 3JIEKTponepeay.



Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTeIbHOM cucTeMbl (IPYKMHHBIN WM MaTEMaTUYECKUN MasiTHUK).

HaOmoienune 3aTyxarommx KoJIeOaHmi.

HccnenoBanue cBOMCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHusl.

OcinorpaMmsl (3aBUCUMOCTH CHIIBI TOKA U HANPSKEHUS OT BPEMEHH) JIJIs 2JIEKTPOMArHUTHBIX KOJeOaHuH.

Pe3onanc npu nocneaoBaTenbHOM COETUHEHUH PE3UCTOPa, KaTYIIKH MHAYKTUBHOCTH U KOHJEHCATOpa.

Monenb TMHUY 3IIEKTpOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH NIEPUOA MaJIbIX KoJieOaHUM Ipy3a Ha HUTHU OT JUIMHBI HUTU M MAcChl rpy3a.

HccnenoBanue nepeMeHHOr0 TOKA B IIETIH U3 MOCJIEA0BATEIbHO COEIMHEHHBIX KOHIEHCATOPa, KaTYIIKH U Pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbsle 60IHbL

MexaHnnyeckue BOJIHBI, yclioBUs pacnpocTpanenus. [lepuon. CkopocTh pacnpocTpaHeHHs U AjauHa BOJHBL [lomepeunsie U mpoaoibHbIE
BOJIHBI.

WnTtepdepenius u nudpakins MexaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicota Tona. TemOp 3Byka.

DNEeKTPOMAarHUTHbIE BOJIHBL. YCJIOBHUSI M3JIyUYCHHS DJICKTPOMAarHUTHBIX BOJH. B3aumuas opuentauus BexktopoB E, B, V B
ANIeKTpOMarHuTHO BojiHe. CBOICTBA 3JEKTPOMArHUTHBIX BOJIH: OTpPa)KCHHE, IPEIOMIICHHE, NOJisApu3anus, Audpakuus, HHTEpepeHIus.
CKOpOCTb AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 3meKTpoMarHUTHBIX BOJIH. [IpMeHeHne 3IeKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[TpuHIMIB paguocBs3u U TeneBuaeHus. Paguonokanms.

ONEKTPOMAarHUTHOE 3arpsI3HEHNE OKPY/KAIOLIEH CPEIBI.

TexHudeckne ycTpoWcTBa M IPAKTUYECKOE NPUMEHEHHME: MY3bIKAJIbHBIE WHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE H
MeAULMHE, pajgap, paAMONPUEMHHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE NOMEPEYHBIX U MTPOIOTIBHBIX BOJIH.

Konebuomieecs Teo kKak MCTOYHUK 3BYKA.

HaGnronenue oTpaxeHus U MPENOMIICHUS MEXaHUUECKUX BOJIH.



Habnronenue narepdepeHunu u qudpakiimi MEXaHHIeCKUX BOJTH.

3BYKOBOMW PE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C AMILJIUTYIOW W 9aCTOTOU KOJIOaHUH.

HccnenoBanue CBOMCTB AIIEKTPOMArHUTHBIX BOJIH: OTPaXXEHHE, MPEIOMIICHHE, TOJSIpU3aIHs, Au(paKius, nHTephEpeHIIHs.

Tema 3. Onmuxa
['eomerpuueckas ontuka. [IpsMonnHeitHOE pacnpoCTpaHEHUE CBETa B OAHOPOIHOM cpene. JIyu cBera. TodeuHblil HCTOUYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbBI OTpakeHus cBeta. [locTpoenne n3o0pakeHUH B IMIIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3akOHBI IPETOMIIEHUS CBeTa. AOCOIIOTHBIN MMoKazaresb npenomieHus. [loHoe BHyTpeHHee oTpakeHHe.
[IpenenbHBIN yroa NOJIHOTO BHYTPEHHETO OTPAKEHMUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oeoro ceera. LBer.

Cobuparoniue u pacceuBarone JIMH3BL. Tonkas nuH3a. POKYCHOE pacCTOSHAE U ONTHYECKas CUjla TOHKOU
nuH3bL [TocTpoeHne n3o0pakeHuit B COOMPAIOIIUX U pacCeMBaOIMMX JHH3ax. DopMmysa TOHKOH JIMH3EL. Y BeIMUEHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. MaTepdepennus ceera. KorepeHTHbIe HICTOUHUKU. Y CIIOBUS HAOIOJIEHUS MAaKCUMyMOB 1 MUHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CUH(a3HBIX KOT€PEHTHBIX HUCTOYHUKOB.

Hudpaxmus ceera. Judpakunonnas pemérka. YcinoBue HaOIOEHNS ITIABHBIX MaKCHUMyMOB IpU  IaJCHUU
MOHOXPOMaTHYECKOIO CBETa Ha JU(PPAKIUOHHYIO PELIETKY.

[Tonspuzanus ceera.

Texuuueckue ycTpoiicTBa U IPAKTUYECKOE IPUMEHEHHE: OUKH, JIyIa, poToarnmnapar, IpoeKIMOHHBIN anmnapar, MUKpOCKOII, TEIEeCKOII,
BOJIOKOHHAS OITHKA, TU(PPAKIIUOHHAS PEIIETKA, MOJISIPOULL.

Jlemoncmpayuu

[IpsimosmHENHOE pacpoCTpaHEHHE, OTPAKEHHUE U IIPEJIOMIIEHUE CBETA.
Ontuyeckue mpuOOpHI.

[TonHoe BHyTpeHHEE OTpakeHrne. Moienb cBeToBOA.

HccnenoBanue cBOCTB N300paKeHUH B JIMH3AX.

Monenu MUKpOCKOTIa, TEIECKOTIA.

Habmronenue naTepdepeHnn cera.

Habmronenue nudpakunu cera. Habmronenue nucrnepcun cBeTa.

[lonyuenue cnekTpa ¢ HOMOIIBIO IPU3MBI.



[Tomy4yenue criekTpa ¢ TOMOIIBIO AU(PPAKITHOHHON PEHIETKH.
Habnronenue mossipu3aiy cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi
W3mepenne nmokasaress IpeToMICHHUS CTEKIIA.
HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.
HaGnronenue aucnepcun cera.

Paznea 6. OcHOBBI celIHAJIBLHOM TEOPUH OTHOCUTEIbHOCTH
I'panunel TpUMEHHMOCTH KJIacCMUeCcKOM MexaHuKu. llocTynaTel crnenuanbHOM TEOpUH OTHOCHUTENBHOCTH: HHBAPUAHTHOCTH MOJYJIS
CKOPOCTH CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIEHNE BPEMEHH U COKPAIEHHUE JITUHBI.
DHEPrusi U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBsI3b MacChl C SHEPTrUE U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIIBI. DHEPIUs TOKOSI.

Pa3znen 7. KBantoBasi pusuka
Tema 1. dnemenmul KGAHMOBOI ONMUKU
®otonbl. opmyna [Tnanka cBsi3u sHEpTHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJIBC (POTOHA.
OtkpeiTie u uccinenoBanue dpotoddpdexra. Onbitel A. I'. CroseroBa. 3akonsl hoTodrpdekra. YpapHenue DitHmTerHa i GoTtodddekra.
«Kpacnas rpanuna» porodddekra.
JaBnenue cBeta. Onbitel I1. H. JIeOenena.
XHUMUYECKOE AEUCTBUE CBETA.
Texnuueckue ycTpOHCTBA M MPAKTUYECKOE NTPUMEHEHUE: (DOTOANEMEHT, (OTOAATYUK, COJTHEUHas: OaTtapesi, CBeTOANO.
Jlemoncmpayuu
D013 eKT Ha YCTaHOBKE C IMHKOBO MIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdeKTa.
Ceerouos.
Conneunas 6arapes.



Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Onbitel Pezepdopaa mo paccessauro o -dactuul. [lnanerapuas moxens aroma. [loctynarer bopa. M3nyuenne u
norJionieHre (JOTOHOB TMPH MEPEX0/I€ aTOMa C OJTHOTO YPOBHS 3HEPruu Ha Apyroi. Bunel ciektpoB. CHeKTp ypoBHEH SHEPTUU aTOMa BOJOPO/Ia.

BonnoBbIe cBOMcTBa yacTull. BosHel ne bpoitnsa. KopnyckyasipHO-BOJIHOBOM 1yaan3M.

CroHTaHHOE U BBIHYXJICHHOE H3TydCHHE.

TexHuueckune ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: CIIEKTPATIbHBIN aHAIH3 (CIIEKTPOCKO ), J1a3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu

Mogens ombiTa Pezepdopra.

Onpenenenre AMTUHBI BOJHBI JIa3epa.

HaGnronenne nuHENYaThIX CIIEKTPOB U3TyICHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomer HabmoneHue TuHEHYaTOro0 CeKTpa.

Tema 3. Amomnoe aopo
DKCIepUMEHTHI, JOKA3bIBAIOIINE CI0KHOCTh CTpoeHU a1pa. OTKpeITHE paanoakTuBHOCTU. OnbiThl Pe3epdopnaa mo onpenenenuto coctana

paanoakTUBHOTO u3aydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3IydeHHs..
Brnusinue pagnoakTUBHOCTH Ha >KUBBIE OPraHU3MBbI.
OTtkpeITHE TIPOTOHA M HeWTpoHA. HykimonHas moens sapa ['eitzendepra— MBanenko. 3apsn sapa. MaccoBoe yuciio sapa. M30Tomnsl.
Anbba-pacnag. DNeKTPOHHBIA U IO3UTPOHHBIN OeTa-pacnaj. ['ammaunsnydenre. 3aKOH paIiOaKTHBHOTO pacIiajia.
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHblie cuiibl. Jledekt Macchl sipa.
Snepusle peakiuu. [lenenve u CUHTE3 siIep.
Snepusiii peaktop. Tepmosimepusiii cuHTe3. [IpoOrembl M TEPCHEKTHUBBI SACPHON SHEPTeTUKU. DKOJOTHYECKHE AaCMeKThl SAepHOU
SHEPreTHKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 161 HAOMIOAEHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
OdyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO puznueckoit KapTUHBI MHpa.
Texnuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHUE: JO3UMETp, Kamepa BunbcoHa, siiepHblii peakTop, aroMHasi bomoa.
Jlemoncmpayuu
CuéTYrK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul ViccnenoBanue TPEKOB 4acTHIL (10 TOTOBBIM GoTorpadusim).



Pa3nesn 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU
Ortanbl pa3BUTHs acTpoHOMUH. [IpuKiagHOe 1 MEPOBO33pEHIECKOE 3HAYCHNE aCTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nusl, spKue 3BE3/1bl, TUIAHETHI, UX BUAUMOE JIBUKECHHUE.

CosHeyHast cucTeMa.

Coname. CosHewyHast akTUBHOCTh. Vctounuk sHeprum ConHIa W 3BE31. 3BE3IBI, WX OCHOBHBIC XapaKTePUCTHKHU. J[narpamma
«CTIEKTPATBHBIN KIIACC — CBETHUMOCTBY». 3BE3/BI TJIABHOM TMOCIEIOBATEIIPHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTBY JUISI 3BE3J TJIaBHOM
MOCJIeIOBaTeIbHOCTA. BHYTpeHHee cTpoeHme 3BE31. COBpPEeMEHHBIC MPEICTABICHHS O MPOUCXOXKJICHUU W 3BOJIONMK CoJHIA W 3BE3M. DTarmbl
JKU3HU 3BE3]I.

Mineunsiii [IyTe — Hamia ["anaktuka. [lonoxxenune u apukenne Connua B ["amaktuke. Tunsl ranaktuk. Pagporanaktuku u kBazapbl. YEpHbIe
JBIPHI B SIJPax TaAKTHK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa60ma. PazOeranue rajakTuk.
Teopust bosbiioro B3peiBa. PennMkToBOE U3Ty4EHHE.

Macmrabnas ctpykrypa BeenenHoil. MeraranakTuka.

Hepeménnsie npoOieMbl aCTPOHOMUMU.

Yuenuueckue nabnooernus

Habnonenuss HeBOOPYKEHHBIM TJIa30M C HCHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUJIOKEHUIN JUIsl OIMpeNeleHUs IOJIOKEHUS HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be31usi CeBEpHOTo MOMYIIApUs U SIPKUE 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, minaner, Mieunoro [lyru.

O0o0maruiee NOBTOPEeHNE

Ponp ¢u3uku u acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJIOTMUECKOH, COLMAIbHOW M 3TUYECKOH chepax AesITeNbHOCTH YeNOBEKa, POJib U
MecTo (UMK U aCTPOHOMHUU B COBPEMEHHOW HAy4YHOW KapTHHE MHpPa, posib (U3WYECKOW Teopur B (POPMUPOBAHUU MPEACTABICHHUHI O
(buznueckoit KapTUHE MUPA, MECTO (PU3MUECKOM KapTUHBI MUpPa B 00IIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUI O TIPUPOJIE.

MexnpeamerHblie CBA3H

N3yuenue xkypca gusuku 6a30Boro ypoBHA B 11 Kitacce ocyecTBIsieTcs ¢ yU€TOM CO/IepKaTelIbHBIX MEXKITPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTHH, XUMUU, TeoTpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle noHsamusi, CBS3aHHBIE C U3y4YEHUEM METOJOB HAyYHOTO MMO3HAHUS: SBICHHE, HAYYHBIN (akT, rumoTe3a, pusmdeckas
BEITUYMHA, 3aKOH, TEOPHsl, HAOIOICHUE, SKCIIEPUMEHT, MOJACTUPOBAHUE, MOJIENb, U3MEPEHHE.



Mamemamuxa: pelmieHHE CUCTEMbl ypaBHEHWH, TPUTOHOMETpUYECKHWe (YHKIMH: CHHYC, KOCHHYC, TAaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKJIECTBO, BEKTOPBl MU MX MPOEKIMU HA OCU KOOPJUHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJIHBIE 3JIEMEHTAPHBIX (YHKLIUM,
MIPU3HAKU 1I0J100UsI TPEYTOJIbHUKOB, OIIPEIEICHHE TUIOIIA/IU IUIOCKUX QUryp U o0bEMa Ted.

buonozus: >nexrpuueckue sBJICHUS B KUBOW NMPHUPOJAE, KOjeOaTeNbHbIE ABWKEHUS B UBOH MPUPOJE, ONTHUYECKUE SBJICHUS B KUBOU
MIpUPOJIE, AEUCTBUE PAJUALIMNA HA KUBBIE OPraHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTaJNIMYecKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMUECKON PEIIETKH,
CIEKTpaJbHBIN aHAJIN3.

l'eocpaghus: MarHUTHBIE MOJIIOCA 3€MIIH, 3aJI€KM MAarHUTHBIX Py, POTOCHEMKA 3€MHOM MOBEPXHOCTH, NIPEACKA3aHNE 3€MIIETPACEHUN.

Texnonocus: TUHUM DIIEKTPONEPEaAY, TEHEPATOP MEPEMEHHOTO TOKA, JJIEKTPOABUTATENb, MHAYKIMOHHAS ME€Yb, pajap, paJIuONpUEMHUK,
TEJNEBU30D, AHTEHHA, TenedoH, CBY-nieus, MPOEKITUOHHBIN armapar, BOJIOKOHHAsI OIITHKA, COJIHEYHAas Oartapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

OcBoenne yuyebHoro mnpeamera «®dusnka» Ha YpOBHE cpefHero oouiero oOpas3oBaHus (0a30BbIl ypoBEHb) HOJDKHO OOECIEYUTh
AOCTMIKCHUC CIICAYIOMUX JIMYHOCTHBIX, METAIIPCIMETHBIX U TPECAMETHBIX 06p330BaT€J'II>HI>IX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS ydeOHoro mnpeamera «DU3HMKa» MOKHBI OTpa)kaTb T'OTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXcCs
PYKOBOJCTBOBATHCA C(HOPMUPOBAHHOW BHYTPEHHEW TIMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TMO3WTHUBHBIX BHYTPEHHHX
yOeXKeHH, COOTBETCTBYIOIIMX TPAJAUIUOHHBIM LIEHHOCTAM POCCUHCKOTO OOIIECTBA, pAaCIIMPEHHE )KU3HEHHOTO OIbITa U OTbITA JIEATEIHHOCTH B
MPOLIECCE peaTnu3ali OCHOBHBIX HAIIPABICHUH BOCIIUTATEIbHOMN ACSTEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTH IPAXKIAHCKOM MO3ULIMK 00yYaIOUIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO 4JE€HAa POCCHICKOrO OOIIeCTBa; MPHUHITHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX T'YMAaHHUCTHYECKUX M JIEMOKPATHUECKUX
LIEHHOCTEN; TOTOBHOCTh BECTU COBMECTHYIO JAESITEIBbHOCTh B MHTEPECAX TPAXKIAHCKOIO
oOmiecTBa, y4yacTBOBaTh B CaMOYMpAaBICHUU B 00pa30BaTeIbHON OpraHM3alii; YMEHHE B3aUMOJICHCTBOBATH C COLMAIbHBIMU MHCTUTYTAaMU B

COOTBETCTBUU C
uX (QYHKIMAMH W Ha3HAUYCHHEM; TOTOBHOCTh K TYMAHHTapHOW M BOJOHTEPCKOW AEATEIBHOCTH, 2) MATPHOTHYECKOIO

BOCIIMTAHUS:

c(OPMUPOBAHHOCTh POCCHUICKON Tpa’kJaHCKON HIEHTUYHOCTH, MATPUOTHU3MA; IEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJIAM,
JIOCTUKEHUAM
POCCHICKUX YUEHBIX B 00JaCTH (HU3UKH M TEXHUKH; 3) IYXOBHO-HPABCTBEHHOI0 BOCHUTAHUS: CPOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUS,
ATHYECKOTO MOBENEHUS; CIOCOOHOCTHh OI[EHHBATh CUTYAIlMI0 U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPATbHO-HPABCTBEHHbIE
HOPMBI M IIEHHOCTH, B TOM WYHCIE B JAEATEIBHOCTH YYEHOIrO; OCO3HAHHE JIMYHOTO BKJIaga B TOCTPOEHHE YCTOMUYMBOrO Oymymiero; 4)
3CTETHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOUAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,

MpHUCYIIETO PU3NIECKON HAYKeE;



5) Tpy/Z10BOr0 BOCIIUTAHHUSI: HHTEPEC K Pa3InIHbIM chepam NMpodheccHnoHaNbHON IeSITEIbHOCTH, B TOM
YHCcie CBSA3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp Oymymied mpodeccuu M pearn30BbIBaTH COOCTBEHHBIE
’KU3HEHHBIE TUIaHbI, TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO i caMO0OOPa30BaHUIO B 00JIaCTH
(GU3MKK HA IPOTSHKCHUU BCEHl KHU3HU; 6) IKOJTOTHYECKOr0 BOCIUTAHUS:

c(OpMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphI, 0CO3HAHHE IN100aTbHOTO
XapakTepa dKOJOTHYECKHX Mpo0iieM; IIaHMPOBAHUE U OCYILECTBICHHE JIEHCTBUI B OKpYXKaIOLIei cpeie Ha OCHOBE
3HAHMUS LeJed yCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA; PACIIMPEHHE ONbITA AEATEIbHOCTH IKOJIOTHYECKOW HAIIPAaBJIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHU# 10 (QU3KKE; 7) HEHHOCTH HAYYHOTO MO3HAHMS:
c(OpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH; OCO3HAHUE LIEHHOCTH HAYYHOU JeATeIbHOCTH, TOTOBHOCTh B IpOLECCe M3Y4eHUsl (GU3UKHU OCYIIECTBISAThH
MIPOEKTHYIO M HCCIIEA0BATEIBCKYIO JIEATEIbHOCTh MHANBHUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEpPCcAJIbHbIE yueOHbIe JelicTBusl ba3oBble JJoruyeckue aeiicTBUs:
CaMOCTOSITENIBHO (POPMYJIMPOBATh U aKTyaJIU3UpPOBATH MPOOJIEMY, paccCMaTpuBaTh €€ BCECTOPOHHE; OMPENENATh LU JEeATEIbHOCTH,
3aJlaBaTh NapaMeTpbl U KPUTEPUH UX
JNOCTUKEHHS; BBISBIISATH 3aKOHOMEPHOCTH U IMPOTHUBOPEYHUS B paccMaTpUBaeMbIX (U3MUYECKUX SIBJICHUSX; pa3paldaThiBaTh IUIaH PEIICHUS
poOIeMbl C YUETOM aHAU3a UMEIOIINXCS
MaTepHUaTbHBIX 1 HEMaTePHAILHBIX PECYPCOB; BHOCHUTh KOPPEKTHUBHI B JCSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIHTATOB
LeJSIM, OIIEHUBATh PUCKU MOCIEACTBHM IEATEILHOCTH; KOOPAWHUPOBATH U BBHIMOJIHATH PAaOOTY B YCIOBHIX PEATHLHOTO,
BUPTYAIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS; pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEILICHUH KU3HEHHBIX TPOOIIEM.

ba3zoBble uccieaoBarebckue 1eMCTBUS.
BJIaJIETh HAYYHOU TEPMUHOJIOTUEN, KIOUEBBIMU NIOHATUSIMU U METOIAMU
buznueckoit HayKu;

BIIAJIETh HAaBBIKAMH Y4€OHO-HCCIEAOBATEIbCKOM M TPOEKTHOW AeATeIbHOCTH B 00JacTH (DU3HKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB PelIeHus 3a7a4d (U3MUECKOTO COJIEpKaHusl, MPUMEHEHUIO Pa3IMUHbIX METOJIOB MIO3HAHUS, BJIAJETh BUIAMU
JeSITENFHOCTH TIO TIOJTYYEHHUI0 HOBOTO 3HAHUS, €r0 MHTEPIpPETaIlH, TIPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYAIHSIX, B TOM
YHCIie TIPU CO3/IaHUU YYEOHBIX MMPOCKTOB B 001aCT (PU3UKHU; BBISIBIATH MPUYUHHO-CICACTBEHHBIE CBS3H M aKTYAIU3UPOBATH 3a/1a4y, BHIIBUTATh



TUIIOTE3y €€ peuleHus, HaXOAUTb AapryMEHTBhI JUIS JI0Ka3aTeJIbCTBA CBOMX YTBEPXKICHWH, 3aJaBaTh IApaMETpPbl U KPUTEPUM DPELICHMUS;

AHAJIIM3UPOBATH MOJYUCHHBIC B XOAC PCIICHHUA 3ada4yu PE3YJIbTaThbl, KPUTHUYCCKN OLUCHHUBATHL UX JOCTOBCPHOCTH, HIPOTHO3UPOBATHL U3MCHCHUC B

HOBBIX YCJIOBHSX; CTAaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7[a4ll B 00pa30BaTEIbHOM

ACATCIIBHOCTH, B TOM YMCJIC IIPU U3YUCHUHN (1)I/I3I/IKI/I, AaBaTb OLCHKY HOBBIM CUTyallUAM, OLICHUBATDH HpHO6p€TéHHBII>i OIIBIT, YMCTBb IICPCHOCUTDH
3HAHUS [0 (PU3UKE B IPAKTHUECKYIO 00JIacCTh

KUBHCACATCIbHOCTH, YMCTb HHTCIPHUPOBAThL 3HAHUA U3 PAa3HbIX MPCIMETHBIX O6J'IaCTCI\/JI; BBIJIBUT'aTh HOBBIC UJICHU, IPEJIaraTb OPpUIrnHAJIbHBIC
moAXO0bl U pCICHUA,; CTaBUTH HpO6J'ICMBI " 3aa4u, JOIMYyCKAOIMHUEC aIbTCPHATUBHBIC PCIICHMA.

Patora ¢ undopmaunmeii:

BJIAJICTE HaABbIKaMHU ITOJIYYCHUSA I/IH(i)OpMaHI/II/I CI)I/ISI/I‘—IeCKOFO COACPpIKaHNUA U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOATCIBHO OCYIICCTBIIATH
IMOWCK, aHa/JIN3, CUCTEMAaTHU3allWI0 W HHTCPIPETALMIO I/IH(l)OpMaIII/II/I Pa3iInYHBIX BHUJOB H CbOpM MNpEaACTaBJICHUA; OLCHUBATH JOCTOBCPHOCTH
I/IHCbOpMaIII/II/I; HCIIOJIB30BAaTh CPEACTBA I/IH(l)OpMaHI/IOHHBIX 1 KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B PCHICHUN KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpraHM3aIlMOHHBIX 3a7jad ¢ COOMIoIeHHEeM TpeOOBaHWM SProHOMUKH, TEXHHUKH O€30MacHOCTH, TMTHEHBI, pecypcocOepeXeHHs], MPaBOBBIX U
3TUYECKUX HOPM, HOPM HUH(POPMALIMOHHOM 6€30MacHOCTH; CO3/1aBaTh TEKCThI (PU3UUECKOTO CONEPKaHUs B Pa3IMUHBIX JopMaTax ¢
y4€TOoM HazHaueHUs MH(OPMALIMU U 1IeJIEBOM ayAUTOPUHU, BEIOKMpasi ONTUMANIbHYIO (OPMY MPEACTaBICHUS U BU3yaTIH3allUU.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:
OCYILIECTBIISATH OOIIEHHE Ha YpoKaX (PU3UKH U BO BHE-YPOUHOU JESITENLHOCTH;
pacrno3HaBaTh MIPEINOCHIIKU KOH(IMKTHBIX CUTyauit u CMSTr4aTh
KOH(IIUKTHI; pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHHEM
SI3BIKOBBIX CPE/ICTB; MOHUMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUIYaIbHON
paboThl; BHIOMPATh TEMATHKY U METOJIbl COBMECTHBIX AEHCTBHM ¢ yYETOM OOIINX
MHTEPECOB U BO3MOXKHOCTEH Ka)XIOTO 4WieHa KOJUIEKTHWBA; MPHUHUMATH L€ COBMECTHOM JeATeIbHOCTH, OPraHU30BBIBATH U KOOPIUHUPOBATH
JIeHCTBUS TO €€ JOCTHMIKEHHIO: COCTaBIATh IUIaH JEMCTBHM, pacmpeneNarTh POl ¢ Yy4€TOM MHEHUH YYacTHHKOB, OOCYXIAThb pPE3yJIbTaThl
COBMECTHOM palOThI; OIEHUBATh KAYECTBO CBOETO BKJIAJA M KaXKJIOTO YUaCTHHKA KOMaH/Ibl B
o011l pe3ynpTaT Mo pa3paboTaHHBIM KPUTEPUSM; IIpeyIaraTh HOBbIE MPOEKTHI, OLIEHUBATh UACU C TIO3UIIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH; OCYHIECTBIIATH MO3UTUBHOE CTPATErHYECKOE MOBEJACHUE B PA3IMYHBIX
CUTYAIUSX, IPOSIBJIATH TBOPYECTBO U BOOOpAKEHUE, OBITH MHUITUATHBHBIM.

PeryasitTuBHble yHHBepcaJibHbIe yueOHblIe AeiicTBus Camoopranu3anus:



CaMOCTOATCIIBHO OCYHIGCTBJI?ITI) HO3H3.B3.T€JII)HYIO HCATCIIBHOCTL B O6JIaCTI/I (bH3HKPI nu aCTpOHOMI/II/I, BBIABJIISITH HpO6JIeMI>I, CTaBUTh U
(bOpMYJII/IpOBaTI) CO6CTBCHHBI€ 3aJa4dl; CaMOCTOATCIBHO COCTaBJIATH IIJIaH peHICHI/ISI pvaéTHBIX N Ka4C€CTBCHHBIX 3a1a4, IIJIaH BBIIIOJIHCHUHA
MPAKTUYECKOU PpabOTHI C YIETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTEHUH; TaBaTh OIIEHKY HOBBIM CUTYaIlUsM;

pacmmpsATh paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUN; JeTaTh 0CO3HAHHBIN BHIOOp, apryMEeHTHPOBATh €ro, OpaTh Ha

ceOos
OTBETCTBEHHOCTH 3a PEIICHUE; OIICHUBATH MPHUOOPETEHHBIN OIBIT; CIOCOOCTBOBATH (DOPMUPOBAHUIO U TIPOSIBIICHHUIO SPYAUIINHN B 00J1aCTH

(u3KKH, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTE/JIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYalllsIM, BHOCUTh KOPPEKTHUBEI B IESTEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;
BIIAJIETh HaBBbIKaMH IT03HABATEIbHOMN pednexkcun KaK OCO3HAaHHUS

COBEPUIACMBIX JIEHCTBUI U MBICIIUTEIBHBIX ITPOLIECCOB, HX PE3YJIBTaTOB U OCHOBAHMIA;

UCIOJIb30BATh MPUEMBI pe(IeKCUH AT OLIEHKH CUTYallUH, BBIOOpa BEPHOTO
PEILICHN; YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO IIPUHUMATh PEIICHUS 110 UX
CHI)KCHHIO; IPUHUMATh MOTUBBI M aPTYMEHTHI IPYI'HX IIPH aHAIU3€E Pe3yJIbTaTOB
NeATeNbHOCTH; IPUHUMATh ceOs, MOHMMas CBOM HENOCTaTKU M JOCTOMHCTBA; NPUHUMAThb MOTHUBBI M apryMEHThl JPYTUX IpHU aHaU3e
pe3ybTaTOB AEATENILHOCTH; MPU3HABATH CBOE IIPABO U IIPABO JPYTUX Ha OMIMOKH.

B mpouecce nOCTHKEHUS JIMYHOCTHBIX Pe3yJIbTaTOB OCBOCHMS IPOTrpamMMbl MO (GHU3UKE s YpPOBHS CpeAHero oolmero oOpa3oBaHUs Y
00yJarouxcs COBEPIIEHCTBYETCS IMOLMOHATIbHbIA HHTEIUIEKT, IpeAroaratomuil copMupoBaHHOCTb:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE COCTOSHUE, BMJIETh HAlpaBJIEHUS Pa3BUTHS COOCTBEHHOM
SMOLIMOHAIBHOH cepbl, ObITH YBEPEHHBIM B ce0e; CaMOPEryJIMpOBaHUs, BKIIIOYAIOIEr0 CAMOKOHTPOJIb, yMEHUE IPUHUMATh OTBETCTBEHHOCTh 32
CBOE MOBE/IEHUE, CIIOCOOHOCTh aIlallTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITh OTKPBITBIM HOBOMY; BHYTPEHHEH
MOTHUBALIMH, BKIIOYAOIIEH CTPEMIICHHE K JOCTHKCHUIO LIEJIM U YCIIEXy, ONTUMU3M, WUHUIUATUBHOCTb, YMEHHUE ACUCTBOBATH UCXOIA U3 CBOUX
BO3MOJKHOCTEH; SMIaTuH, BKIIOYAIOIIEH CHOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHWE APYTHMX, YYUTBIBATH €r0 MPH OCYIIECTBICHUU
0OI1eHus, CIOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHUIO; COLIMATIBHBIX HAaBBIKOB, BKIIFOUAIOIIHUX CIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCSI, IPOSIBIIATH MHTEPEC U pa3periaTb KOH(MIUKTHI.



HNPEIMETHBIE PE3YJIbTATbBI

K kony oOydenust B 10 KJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPakaTh CPOPMHUPOBAHHOCTD Y OOYJAFOIIIUXCS
YMEHUN:

JEMOHCTPUPOBATH Ha MMPUMEPAX POJIb U MeCTO (PM3UKH B (POPMHUPOBAHUN COBPEMEHHOW HAYYHOU KapTHHBI MHPA, B PA3BUTUH COBPEMEHHOM
TEXHUKU W TEXHOJIOTH, B TPAKTUYCCKOW JIEATCIHHOCTH JIFOJICH; YYWUTHIBATh TPAHUIBI NMPUMEHCHUS H3YYCHHBIX (PH3UYECKHX MOJCIICH:
MaTepHuaabHas TOYKA, MHEPIUAIbHAS CHCTeMa OTCYETa, abCOJIFOTHO TBEPAOE TEJO, WICATBHBIM Ta3, MOJEIHA CTPOCHUS Ta30B, KHUJIKOCTEH U
TBEPIBIX TEJ, TOUCUHBIN ICKTPUICCKHIA 3aps]T IPU PEIICHUN PU3NICCKUX 33]1a9;

pacrno3HaBaTh (PU3UYECKHE SBIICHUS (TPOIECCHI) U OOBACHATH MX HA OCHOBE 3aKOHOB MEXaHWUKH, MOJICKYIISIPHO-KHHETUYCCKOW TEOpUHU
CTPOESHUS BEIIECTBA U AIICKTPOIUHAMUKHI: PABHOMEPHOE M PAaBHOYCKOPEHHOE TPSMOJIMHEHHOE JIBIKCHHE, CBOOOIHOE TIaJICHUE TEJI, JIBIKEHUE TI0
OKPY)KHOCTH, HHEPITUS, B3auMoieicTBrE Tell, T dy3ns, OpoyHOBCKOE ABMKCHUE, CTPOCHHE XKUJAKOCTEH U TBEP/IBIX Tell, H3MEHEHUE 00bEMA Tel
MIPY HArpeBaHUU (OXJIAKICHHH ), TEIJIOBOE PaBHOBECHE, MCITApEHUE, KOHICH AU, TUIABJICHUES, KPUCTAJUTH3AIUS, KHIICHNE, BIAKHOCTh BO3/TyXa,
MOBBINICHUE JAaBJICHUS Ta3a MPU €ro HarpeBaHWM B 3aKPBITOM COCYZAE, CBsI3b MEXKIY IMapaMeTpaMH COCTOSHHUS Ta3a B HM30IPOIIeccax,
ANEKTPHU3aLUsl TEJ, B3aUMOJICHCTBUE 3apsi/IOB; OMKMCHIBATH MEXAHMYECKOE JBW)KCHHUE, MCIOJIBb3Ys (U3MUYECKHE BEITUYMHBI: KOOpPJIWHATA, IYyTh,
nepeMeIeHne, CKOpoCTh, yCKOPEHHE, Macca Tella, CHila, UMITYJIbC TeJla, KHHETHYECKask SHEPTHsl, TOTCHIIUANIbHAS SHEPTHsl, MEXaHUYecKasi paboTa,
MEXaHUYeCKass MOIIHOCTbh; TIPU OMMCAHUH TPABWIBHO TPAKTOBATh (PU3UUYCCKUN CMBICT HCIOJIB3YEMBIX BEIIMUWH, UX 0003HAUYCHHS U €AUHUIIBI,
Haxo0JUTh (JOPMYJIbI, CBSI3bIBAIOIIKE TaHHYIO (PHU3UUYECKYIO BEIMYUHY C IPYTUMHU BEIIMYMHAMHM; ONHUCHIBATh U3yYCHHBIC TEIUIOBBIC CBOMCTBA TEN U
TETUIOBBIE SBJICHUS, UCTIOJB3Ys (PU3MUECKHe BEIMYMHBI: JaBJICHUE Ta3a, TeMIIepaTypa, CPpeaHssl KHHETHUYCCKAsl YSHEPT U Xa0THYECKOTO JIBHKECHUS
MOJIEKYJI, CPEIHEKBaJIpaTHYHAsI CKOPOCTb MOJIEKYJ, KOJHWYECTBO TEIUIOTHI, BHYTPCHHsISI DHEprus, padbora raza, KOA(P(GUIHMEHT I0JIE3HOTO
JECHCTBUS TEIUIOBOTO JIBUTATEIIS, NMPU OMHMCAHUHU TPABHIBHO TPAKTOBATh (DU3MYECKUN CMBICI HCIOJIB3YeMbBIX BEIMYHMH, MX OOO3HAYEHUS W
€IMHULIBI, HAXOAUTh (DOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYUHY C IPYTMMH BEIMYHMHAM; OMUCHIBATh U3YYECHHBIE SIEKTPUUECKUE
CBOMCTBa BEIIECTBA U JJCKTPUUYECKUE SBJICHUS (IIPOLIECCHI), UCTONb3ysd (PU3NYECKUE BETUYMHBI: IEKTPUUYECKUI 3apsl, AJIEKTPUUYECKOe TMOJe,
HaAMPsLKEHHOCTD MOJIS, MOTEHIINAN, Pa3HOCTh MOTEHIIMAIOB; IPU ONMKUCAHUU MPABUILHO TPAKTOBATh (GU3UYECKUI CMBICT UCTIOIb3YEMbIX BEINYHH,
ux 0003HAYCHMs] M €AMHMUIIBI; YKa3bIBaTh (DOPMYIbI, CBSA3BIBAIONINE JAaHHYIO (DM3MUECKYIO0 BEMUYHMHY C IPYTMMH BEJIMYMHAMH; aHAIU3UPOBAThH
(dbu3nuecKrue mpoLecchl U ABICHUS, UCTONb3yd (PU3NYecKre 3aKOHBI U MPHUHIMIBI: 3aKOH BceMupHoro TsaroteHus, |, 11 u Il 3akonsr HeioToHa,
3aKOH COXpPaHEHHSI MEXaHWYECKOW SHEPTHUH, 3aKOH COXPaHEHHsI UMIYJbCa, PUHIIUI CYTIEPIO3UIIMH CHUJI, TPUHIIUII PABHOTIPABHUS WHEPIIHATBHBIX
CUCTEM OTCYETa, MOJEKYISIPHO-KMHETUUECKYIO TEOPHUIO CTPOSHHS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOM SHEPTUU TEIIOBOTO
JBUKEHHS] MOJICKYII ¢ a0COTIOTHOM TeMIlepaTypoi, MepBhlid 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPaHEHUs JIEKTPUUECKOTO 3apsaa, 3akoH Kyrona,
MIPH 3TOM pa3iHyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMAaTHUYECKOE BBIPAKEHHE M YCIOBUS (TPaHHUIIBI, 00JacTH) MPUMEHUMOCTH,



OOBSICHATH OCHOBHBIE IIPUHIUTIBI ACHCTBHS MaIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB; Pa3inyaTh YCIOBUS MX 0€301aCHOTO UCIOJIB30BAHUS B
MTOBCEJHEBHOM JKU3HU; BBITIOJIHSITH AKCIIEPUMEHTHI TI0 UCCIIETOBAHUIO (PU3MUECKUX SIBICHUHN U

MPOIIECCOB C HCIOJB30BAHMEM IMPSMBIX M KOCBEHHBIX H3MEPEHHWH, npu 3ToM (opMyraupoBath mnpoOieMy/3aiady M THUNOTE3y y4eOHOTro
HKCTIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEITI0KEHHOTO 000PYI0BaHUS, IPOBOIUTH OTIBIT M (POPMYIUPOBATH BHIBOJIBI, OCYIIECTBIISITH IPSMBIC U
KOCBEHHBIE M3MepeHMs] (PU3NYECKUX BEIUYMH, TIPH ATOM BBIOMpPATh ONTHUMAIBHBINA CHOCO0 M3MEPEHHUS W HCIIOJIB30BaTh M3BECTHBIE METOJIBI
OIIEHKHM TIOTPEITHOCTEH H3MEPEHHIA; NCCIIE0BATh 3aBHCUMOCTH MEXKIY (PU3MUECKIMH BETHMINHAMH C

WCTIOJIb30BAHUEM TIPSIMBIX U3MEPEHUH, IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YIIbTATHI MOJYYSHHON 3aBUCHMOCTH (PU3NIECKUX
BEJIMYUH B BHJIE TAOJIUI ¥ Tpa(UKOB, A€TaTh BRIBOABI TI0 PE3YJIbTaTaM HMCCIEI0OBAHUS; COONIOIATh MpaBwiia 0€30TIaCHOTO TPY/Aa MPH MPOBEACHUN
WCCIIEIOBAaHUI B paMKaX y4eOHOTO IKCIIEPUMEHTA, Y4eOHO-MCCIIeIOBATEIBCKON U TIPOSKTHOM IEATETFHOCTH C HCIOIB30BAaHUEM U3MEPUTEIEHBIX
YCTPOUCTB W 71a00OpaTOPHOTO OOOPYAOBaHUS; pemiaTh pacu€THBIC 33aJadd C SBHO 3aJaHHOW (H3MUYECKOW MOIETBIO, MCIIONB3YS (U3UIECKUe
3aKOHBI W TPUHIIUIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3314 BHIOMPATh (U3UYECKYIO MOJEIb, BBIIEIATh (PU3UICCKUE BEIUYMHBI U (POPMYIIBI,
HEOOXOoMMbIe ISl €€ peIleHHs, MPOBOIUTH PACUEThl M OLEHHBATH PEATLHOCTH IOIYYCHHOTO 3HA4YCHUS (H3MYECKOI BEIWYHMHBI, pelIaTh
Ka4eCTBEHHBIC 331a4M: BHICTPANBATh JOTHYECKH HEIMPOTHBOPEUHMBYIO IIETIOUKY PACCY)KJICHUH C ONMOPOH Ha N3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (pu3nvecKue sBJICHNUS,

UCTIONIB30BAaTh TIPH PEIICHHM YYeOHBIX 3aJad COBPEMEHHbIC HH(OPMAIMOHHBIE TEXHOJOTMH IS TIOHMCKA, CTPYKTYpHPOBAHUS,
MHTEPIIPETAllMd W MPEACTaBICHUS Yy4eOHOW M HAy4YHO-TIOMYJISPHOW HMHGOPMAIMH, IMOJYYCHHON W3 Pa3MYHBIX HMCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATH NOJTy4aeMyo HHPOPMAIHIO; IPUBOIUTH IPUMEPHI BKJI/Ia POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHUE MPOLECCOB OKPYXKAIOMIETO MUPA, B PAa3BUTHE TEXHUKU M TEXHOJOTHH; HCIOJIb30BaTh TEOPETHYECKHUE 3HAHUS MO
¢u3MKe B MOBCEIHEBHOM JKM3HU I oOecriedeHHs: OE30MaCHOCTH NpH OOpamieHHH ¢ NpuOopaMH M TEXHHYECKHMHU YCTPOWCTBAMHM, IS
COXpaHEHHS 3/I0POBbSl U COOTIOJICHNSI HOPM KOJIOTMYECKOTO MOBEJCHUS B OKPYKAIOIEH cpeie; padoTaTh B TPYIIIIE C BHIIOJIHEHHEM Pa3IMYHbIX
COLIMAJIBHBIX POJIEH,

TUITAHUPOBATh pabOTy IPYIIIEL, PAOHATIBHO PacIPEAeiIsaTh O0SM3aHHOCTH U TUNIAHUPOBATh ACATEILHOCTh B HECTAHAAPTHBIX CUTYALUSX, aeKBaTHO
OLIEHMBATH BKJIA/l KQXKJOTO M3 YYaCTHUKOB TPYIIIBI B PEIICHHE PaCCMaTPUBACMOM POOIIEMBI.

K koHiy o6yuenus B 11 kiacce npeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpaXKaTh C(HOPMUPOBAHHOCTH Yy OOyUarOIIHUXCS
YMEHUU:

J€MOHCTPUPOBATh Ha MPUMeEpax poJib U MeCTO (PM3UKU B (POPMUPOBAHUM COBPEMEHHOM HAyYHON KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHON
TEXHUKH U TEXHOJIOTUH, B NMPAKTHUECKOM AEATENILHOCTH JIO/IEH, [EIOCTHOCTh U €IUHCTBO (PU3NYECKON KapTHHBI MHUPA; YUUTHIBATH T'PAHUIIBI
MPUMEHEHHs] U3YYEHHBIX (PU3MUECKUX MOJIENed: TOUEUHBIA ANEKTPUUYECKUHM 3apsijl, JIyd CBETa, TOUEUHBIH MCTOYHMK CBETA, sIEpHAs MOJEINb
aToMa, HYKJIOHHas MOJeJIb aTOMHOTO sifipa MpH PelIeHud (PU3MUYECKHX 3a/1a4; paclo3HaBaTh (pu3nyeckue sBIeHUs (IpoIecchl) U OOBICHATh UX



Ha OCHOBE 3aKOHOB AJIEKTPOJMHAMUKHA M KBAHTOBOW (DM3UKHU: AIIEKTPUYECKAs IMPOBOJUMOCTbH, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE
NEUCTBUS TOKA, B3aMMOJECHCTBYE MarHUTOB, JIEKTPOMAarHUTHAsI MHAYKLUS, IECTBUE MarHUTHOTO I0JIsI HA IPOBOJHUK C TOKOM U JBIKYIIMNCS
3apsijl, DJIEKTPOMArHUTHBIE KOJEOaHWs M BOJIHBI, NPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPaXCHHE, NPEIOMIICHHE, WHTEephEepeHIHs,
madpakous W TONSApU3alMs CBETa, JUCHepcHs cBeTa, (orosnexTpuueckuil >dpdexr (porosrddekr), cBeroBoe naBieHHE, BOZHUKHOBEHHE
JMHENYaToro CrnekTpa aToMa BOAOPOJA, €CTECTBEHHAass M HCKYCCTBEHHas paJHOaKTHUBHOCTH; OMNMCHIBATH H3YYEHHBIE CBOWCTBA BEIIECTBA
(aneKkTpuuecKrue, MarHUTHBIE, ONTUYECKUE, DJIEKTPUUECKYIO0 IMPOBOJMMOCTb DPA3IUYHBIX CpPEI) M DJIEKTPOMArHUTHBIEC SIBJIEHUS (IIPOLECCHI),
UCIO0JIb3YS (PU3NYECKUE BEIMYMHBL: 3JIEKTPUUECKUN 3aps]l, CUJIa TOKa, AMEKTPUUYECKOE HAIPSKEHHE, IIEKTPUUYECKOE CONMPOTUBIIEHUE, Pa3HOCTD
MOTEHIIMAJIOB, 3JIEKTPOJIBIKYIIasl cuja, pabdoTa TOKa, MHAYKIMS MarHUTHOTO MOJs, cuia Amnepa, cuia JlopeHna, HHAYKTUBHOCTh KATYILKH,
SHEPrus MIEKTPUUECKOTO0 W MArHUTHOTO TOJIEH, NMEPHOJ M 4acToTa KOJIEOAaHUH B KOJIEOATEIBHOM KOHTYpE, 3apsii U CHjla TOKa B IIpolecce
rapMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHUH, (POKYCHOE paccTOsSHWE U ONTHYECKas CHJia JIMH3bI, NP OMUCAHUM MPAaBUIBHO TPAKTOBATh
(bu3nyecKuil CMBICT HCIOJIb3YeMbIX BEJIWYHH, MX OOO3HAUEHHS U EIUHUIIBI, YKa3bIBaTh (OPMYIbI, CBA3BIBAIONINE NAHHYIO (DHU3HUECKYIO
BEIMYUHY C JPYTUMH BEJIMUYNHAMY;

OINMCBIBATh U3Y4YEHHBIE KBAHTOBBIE SIBJICHUS U IPOLECCHI, UCIOJB3Ys (PU3NUECKUE BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JAJIMHA
BOJIHBl M 4YacTOTa CBETa, BHEPrus M UMIynbc (POTOHA, MEPUOJ MOJypaclana, SHEprusi CBSA3U aTOMHBIX fJ€p, NPU ONUCAHUU IPaBHIIBHO
TPAKTOBaTh (U3NYECKUH CMBICI HCHOJIb3YEMBIX BEIMYMH, UX OOO3HAu€HWs M €JUHMIBI, YKa3blBaTh (OPMYIbI, CBS3BIBAIOIIUE JAHHYIO
(GU3NYecKyr0 BEJIUYMHY C JPYTMMHU BEJIMYMHAMH, BBIUUCIATH 3Hau€HHE (PU3NYECKOM BEIUYMHBI; AHAIU3UPOBATH (PU3MUECKUE IMPOLECCH U
SIBJICHUSI, UCTIOJIB3Ys (pU3MUECKHe 3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI [10CIIEI0BATEIbHOTO U MAPAJIEIbHOIO COSAUHEHHS IPOBOJHUKOB,
3akoH Jlxoyns—JleHna, 3aKOH 3J€KTPOMAarHUTHOM MHIYKIUH, 3aKOH IPSIMOJIMHEHHOIO paclpoCTpaHEHMs CBETa, 3aKOHbI OTPaKEHHs CBETa,
3aKOHBI IMPEJIOMJIEHHs CBeTa, ypaBHEHHME ODWHIITEHHa sl GoTod(d(deKTa, 3aKOH COXPAHEHUS SHEPrUM, 3aKOH COXPAHEHUs HMIIYNbCa, 3aKOH
COXpaHEHHUs SJIEKTPUYECKOIO 3apsijia, 3aKOH COXPAHEHHUs MAaCcCOBOIO YHCIA, MOcTyilaTrbl bopa, 3akOH pajMOaKTUBHOIO pacrnaja, Mpu 3TOM
pas3nuyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHHE W YCJIOBUS (TpaHUIbl, 00JIACTH) IPUMEHUMOCTH; OINpPEeIIsATh
HanpaBJeHHUE BEKTOpa MHAYKIIMM MarHUTHOTO HOJIsl IPOBOJAHUKA

C TOKOM, cuJibl AMriepa U cuiibl JIopeH1a; CTPOUTh M ONUCHIBATh U300paXKEHHE, CO3JaBaEMOE IIJIOCKUM 3€PKajIoM,

TOHKOM JINH301; BBIMOJHATE 3KCIIEPUMEHTHI 110 UCCIEIOBAaHNUIO (PU3NYECKUX SIBICHUH U

MIPOLIECCOB C HCHOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHil: MpH 3ToM (QOopMyaupoBaTh Mpobiemy/3ajadyy M TUIOTE3y y4eOHOTO
JKCIIEPUMEHTA, COOMPaTh YCTAaHOBKY U3 MPEII0KEHHOT0 000pyI0BaHUs, IPOBOIUTH ONBIT U (POPMYIMPOBATH BBIBObI; OCYLLIECTBIIATH NPSIMBIE U
KOCBEHHbIE M3MEpeHHs] (PU3UYECKUX BEIUYMH, NPH ATOM BBIOMpPATh ONTHUMAJbHBIA CHOCOO M3MEPEHHUs U HCIOJIb30BaTh M3BECTHBIE METOJIBI
OILIEHKH TOTPEIIHOCTEH HM3MEpPEHMId; HCCIIe0BaTh 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH C HCHOJIb30BAHMEM MPSMBIX HM3MEPEHHH: MpPU ITOM
KOHCTPYUPOBAaTh YCTAHOBKY, (PMKCHPOBATh PE3yIbTATHl MOJTY4YEHHON 3aBUCUMOCTH (PU3MUYECKUX BEIUYMH B BHJIE TaOiuIl U rpaduKoB, AeiaTh
BBIBOJIBI 10 pPE3yJIbTaTaM HMCCIEJOBaHUSA; COOMIOAATh IMpaBHia OE30MacHOTO TpyJa MpHU MPOBEJCHUM MCCIEJOBAHMH B paMKax y4eOHOTo



AKCIEPUMEHTa, y4eOHO-UCCIIEA0BATEIbCKOM U MPOEKTHON JAEATEIbHOCTU C MCIIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1abOpaTOPHOTO
000pyIOBaHUs; pemaTh pacyE€THBIC 3a7a4ll C SBHO 3aJIaHHON (PM3MUECKON MOJIENbIO, UCTIONB3Ys (PU3NYECKUe 3aKOHBI M MPHUHIUIIBI, HA OCHOBE
aHaJM3a yCJIOBHUS 3aJaud BHIOMPATh (U3NYECKYI0 MOJIENb, BBIIENIATH (DPM3UYECKHE BEIHMUMHBI U (OPMYIBI, HEOOXOTUMBIE IS €€ pelIeHus,
IIPOBOJUTH PAcu€Thl U OLIEHUBATh PEAIbHOCTH NOJYYEHHOIO 3HAYEHHs (PU3MUECKON BEJIMYMHBI; pPellaTh KaueCTBEHHBIE 3ajjaud: BbICTPaUBATh
JIOTUYECKH HEMPOTUBOPEUNBYIO IIEMIOYKY PACCYXACHHUI ¢ OMOPON Ha U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUECKUE SBIICHUS;

WCIIONb30BaTh TIPU PEIICHUH Y4eOHBIX 3a7ad COBpPEMEHHbIE HWH(OPMAIMOHHBIE TEXHOJOTUU JJisi TIOMCKA, CTPYKTYPUPOBAHUS,
WHTEPIpETAIlMU W TPEACTABICHUS Y4eOHOW W HAyYHO-TIOMYISPHOM HHQOpMaIlUM, TOJY4YEHHOW U3 Pa3TUYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHATM3UPOBATH MOTYIaeMyI0 HH(POpPMALIHNIO; OOBSICHATH MPUHITUIIBI JCHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3INdaTh YCIOBUS
X 0€30IMacHOTO WCMOJb30BaHUSI B TOBCEIHEBHOW JKW3HH; MPUBOJIUTH MPUMEPHI BKJIAaJla POCCHUUCKMX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJOTHUM; MCIOJIb30BATh TEOPETUICCKHE 3HAHUS TIO
(u3uKe B TOBCETHEBHOW JXKHM3HU g oOecrieueHus Oe30MacHOCTH Mpu oOpamieHuH ¢ mpubopaMu W TEXHHYECKUMH YCTPOMCTBAMH, IS
COXPaHEHUS 3I0POBbsI M COOJIIO/IEHUSI HOPM 3KOJIOTMYECKOT0 MOBEACHUS B OKPYKaIOIEH cpelie; paboTaTh B TPYIIIE C BBHIIOJIHEHUEM PA3IUYHBIX
COLIMANIBHBIX POJIEH, TUIAHUPOBATh PabOTy TPYIIIbI, PallMOHATILHO PACHPEENATh 00SI3aHHOCTH M IUIAHUPOBATh JESATENIbHOCTh B HECTAHIAPTHBIX
CUTYaIUsX, aJ€KBaTHO OLEHUBATh BKJIA/ KaXKJOTO U3 YYACTHUKOB IPYIIbI B pEeLICHHE paccCMaTpUBaEMO MPOOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3ae/ioB U TeM (undposere)
Ne n/m NporpaMMbI B Koutpoabubie | IpakTtuueckne | 00pasoBaTeiabHbIE
r
cero padoThI padoTsl pecypchbl
Paznea 1. PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHMUSI
11 o 5 1 bu6moreka [IOK
. W3HWKa ¥ METOJIb HAYJHOTO TIO3HAHHUS htps://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kupemarmica 5 https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlunammka ! https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.eds00.ru/7f410f72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK

TEOpUN

https://m.edsoo.ru/7f41bf72
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bu6mmoreka [{OK

3.2 OCHOBEI TEPMOMHAMHKH 10 https:/m.eds00.ru/7f41bf72
ArperaTHble COCTOSIHMSI BEILIECTBA. bubnuorexa [JOK
3.3 dazoBbIe MEPEeX0/Ibl 5 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznea 4. 9JIEKTPOJANHAMUKA
bu6mmoreka [IOK
4.1 INEKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 351eKTpUYECKHil TOK. TOKH B bubnuorexa [JOK
4.2 pa3IMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (mupoBbie)
Ne n/m IPOrpaMMsl Beero Koutposibubie | IpakTuueckue | 00pasoBare/bHbIe
padoThI padoTsl pecypchbl
Paznen 1. DJIEKTPOJIUHAMUKA
MarnuTHO€ noJie. DIeKTpOMarHuTHas bubnuoreka [IOK
11 WH YKL 11 1 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHW4ecKUe U JIEKTPOMArHuTHHIC bubnuorexa [JOK
2.1 KOJICOaHUS 9 1 https://m.edsoo.ru/7f41c97c
MexaHu4ecKue 1 3JIeKTPOMarHUTHHIE BOJTHBI bubnuoreka [JOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.3 Onrnka 10 1 3 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Paszea 3. OCHOBBI CHIEIIMAJIbHOU TEOPUU OTHOCUTEJBbHOCTH

3.1

OcCHOBBI CIIeLMaIbHOM TCOpHUU
OTHOCHUTCIBHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 4

Paznesn 4. KBAHTOBAS ®U3UKA

4.1 DNeMeHTHl KBAHTOBOM OTITUKH 6 hﬁESJ;;In?TeZIz)OHgJI;f 41c97¢c
bu6moreka [IOK
4.2 Crpoenue atoma 4 https:/m.edsoo.ru/7f41c97c
bu6moreka [IOK
4.3 ATOMHOE 771pO 5 https://m.edso00.ru/7f41c97¢c
Hroro mo pazgeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMHUU U ACTPO®PU3UKHU
5.1 DJIEMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 7 1 hﬁﬁg}ﬁg;%iigg}f?mlcwc
Hroro mo pazgeny 7
Paznen 6. OGOBLIAIOLIEE IOBTOPEHUE
‘ ‘ bubmuoreka [JOK
6.1 O6o0matroiiee MOBTOPCHHE 4
https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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