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IHHOACHUTEJBHASA 3AIINCKA

[Tporpamma mo ¢u3uke 6a30BOro ypoBHS Ha yPOBHE CpPEIHEro 00Iero oopa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKCHUN M TPEOOBaHHM K
pe3yibTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTellbHOW mporpammsbl, npeactaBieHHbIX B @I'OC COO, a takxke ¢ yuérom demepanbHOil padoueit
MpOrpaMMbl BOCHUTAHMSI W KOHIIENLWHU TMpenojaBaHus ydyeOHoro mnpeamera «®Pusukay B 00pa3oBaTelbHBIX oOpraHuzanusx Poccuiickoit
denepanyu, pearu3yoX OCHOBHbIE 00pa30BaTeIbHBIE IPOTPAMMBI.

Copep:xanue porpamMMbl 0 PU3UKE HAMPABICHO Ha (OPMUPOBAHNE €CTECTBEHHO-HAYYHOUM KapTHHBI Mupa oOyuatomuxcst 10—11 kmaccos
npu oOyueHUU uX (¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-ACSITENLHOCTHOro mnoxaxona. IIporpamMma mo ¢usmke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpyeMbIM JUYHOCTHBIM, MPEAMETHBIM U METalpeIMETHBIM pe3yibTaTaM OOyUYeHHUs, a TaKXKE YUYUTHIBACT
HEOOXOMMOCTh pEaTU3allii MEXKIPEIMETHBIX CBsA3ed (U3UKH C €CTECTBEHHO-HAyYHBIMH YUEOHBIMH NpeAMeTaMHu. B Hel ompeaemnsroTcs
OCHOBHBIE LIEJTH N3YYEHUS (PU3UKU Ha YPOBHE CPEIHETO 0OIIETro 0Opa3oBaHus, IUIAHUPYEMbIEC PE3yIbTaThl OCBOCHHS Kypca (GU3NKU: TUYHOCTHBIE,
MeTanpeaMeTHbIE, MPEAMETHbIE (Ha 6a30BOM YpOBHE).

[IporpamMma no pu3mKe BKIIOYAET:

e IUIAHHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM ypOBHE, B TOM YHCJIE IIPEIMETHBIE PE3yIbTATHI IO roJaM 00yUYeHHs;

e cojzepxaHue yueOHoro npeamera «Du3nKay 1mo rojgaM o0ydeHusl.

dusnka Kak Hayka o Haubojee OOLIMX 3aKOHAX MPUPOABI, BHICTYNAs B KauecTBe y4eOHOIro MpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBII
BKJIQJl B CHUCTeMY 3HaHUH 00 okpyxkaromeMm mupe. IIIkompHBIH Kypc QHU3UKH — cHCTEMOOOPa3yIOUIMH A €CTEeCTBEHHO-HAy4YHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U SIBIICHUHN, U3y4aeMbIX XUMHEN, Onoorueil, pusndeckoi reorpaduein u
acTpoHoMuel. Vcnonb3oBaHue U akKTUBHOE MPUMEHEHHE (PU3NUYECKUX 3HAHUU ONpesessieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B
cdepe PHEPreTuKH, TPAHCIOPTA, OCBOEHHUSI KOCMOCA, MOJIYYEHHUS! HOBBIX MAaTE€pHUalOB C 33JaHHBIMU CBOHCTBaMHU U Jpyrux. M3yuenue Qpusuku
BHOCHUT OCHOBHOH BKJIa/l B (JOPMHUPOBAaHUE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa 00ydaromuxcs, B GOpMUpOBaHHE YMEHUN IPUMEHATh HAYUHBIN
METO/]] IO3HAHMSI IPU BBIMOJIHEHNN UMH Y4€OHBIX UCCIIEJOBAaHUM.

B ocHOBY kypca (pusuku 1s1 ypoBHS CpeiHEro o01ero o0pa3oBaHus MOJI0KEH PsiT UJIeH, KOTOPhIE MOXKHO pacCMaTpUBATh KaK MPUHIUIIBI
€ro MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEM KypC SIBIISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCeX pas3zesioB (pU3UKH,
BKJIIOUAET KaK BOIPOCHI KJIACCUYECKOMH, TAK U COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cooTBEeTCTBUU C Hel Marepuall Kypca (U3MKH O0O0bEeOUHEH BOKPYr (u3myeckux Teopuil. Bemymum B kypce
aBIsieTcs (POPMUPOBAHME NIPECTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusanus NpeAnoyiaraeT MCIOJb30BaHHE TYMAHUTApHOTO MOTEHIMada (pu3nyeckold HayKu, OCMBICIICHHE
CBSI3M pa3BUTHUS (DU3HUKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HDABCTBEHHBIMH U SKOJIOTMYECKUMHU ITPpobIeMaMu.

Hoesa npuxnaomoii nanpasnennocmu. Kypc pusuku npeanonaraeT 3HaKOMCTBO C HIMPOKUM KPYroM TEXHMUYECKHUX U TEXHOJIOTMUYECKUX
MIPUJIOKEHUN U3YYEHHBIX TEOPUN U 3aKOHOB.



Hoes sxonocuzayuu peamu3yercss TOCPEICTBOM BBEICHHS 3JEMEHTOB COACP)KAaHUS, IOCBAMIEHHBIX HKOJOTHUYECKHUM IpolieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJIOTHH, a TAKXKe 00CYKICHHS MPOOJIEM pallHOHAILHOTO MTPUPOIONIOIB30BaHUS U
HKOJIOTUYECKOM O€3011aCHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca (DU3MKHM Ha YpOBHE CpeJHEero obuero odpa3oBaHus SBISIOTCA (u3ndeckue Teopuu ((hopMUpOBaHHE
MPEJCTABICHUN O CTPYKTYPE MOCTPOCHHSI (PU3MUECKON TEOpHH, POSIH (PYHAAMEHTAIBHBIX 3aKOHOB U MIPUHIIUIIOB B COBPEMEHHBIX MPEICTaBICHUIX
0 IIPUPOJE, TPaHUIaX TPUMEHUMOCTH TEOPUM, JIsl OTIUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U IIPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0/ B Kypce (PU3UKHU peannu3yeTcs Mpexkae BCero 3a CUéT OpraHu3aliy SKCIIePUMEHTAIbHOMN 1eATeIbHOCTH
obyyaromuxcs. Jlias 6a30Boro ypoBHs Kypca (DU3MKM — 3TO HCHOJIb30BAHUE CUCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpbIE B mMporpamme Mo (u3nKe OOBeIWHEHBI B OOMIMK CHHCOK YYEHHMUYECKHX IMPAKTHYECKHX paboT. BwineneHwe B
YKa3aHHOM TIepedHe J1abopaTOPHBIX PadoT, MPOBOAUMBIX JUIsI KOHTPOJIS M OLIEHKH, OCYIIECTBIISIETCS yJ4aCTHUKaMU 00pa30BaTeIbHOTO Mpolecca
UCXO0/ U3 0COOEHHOCTEH MIIaHMPOBAHUS U OCHAlLIeHUs KaOuHera (usuku. IIpu 3TOM oOecrieunBaeTcsi OBJIAJICHUE OOYYAIOUIMMUCA YMEHUSIMU
[IPOBOJIUTh KOCBEHHBIE M3MEPEHHUs, MCCIIEOBAHUS 3aBUCUMOCTEH (M3MYECKUX BEIMYMH U MOCTAHOBKY ONBITOB IO HPOBEPKE NPESIOKEHHBIX
TUIIOTES.

bonbiioe BHUMaHuE yaensieTcs pelieHUI0 pacyéTHBIX U KauyecTBEHHBIX 3ajad. [Ipu aToM Ju1s pacu€THBIX 3ajja4 MPUOPUTETOM SBIISIOTCS
3aJ]auy C SBHO 3a/JaHHON (PM3UYECKOM MOJIENbI0, O3BOJISAIOIINE IPUMEHSITh NU3yUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelna Kypca,
TaK M UHTETPUPYS 3HAHMS U3 Pa3HBIX paszenoB. J[is KayecTBEHHBIX 3aJad MPUOPUTETOM SIBISAIOTCS 3aJaHus Ha OOBSICHEHUE MPOTEKaHHS
¢u3nYecKux SBIEHUM M TPOIECCOB B OKpyXamolledl JXu3Hu, TpeOyrommue BbIOOpa (U3MYecKOoW MOJeNnu s CUTyallud MpPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusamu @I'OC COO k MaTepuaibHO-TEXHUUECKOMY 00ECTICUeHHI0 Y4eOHOTro mpoliecca 0a30BbIi YPOBEHBb Kypca
¢u3uKn Ha YpOBHE cpelHero obmero oOpa3oBaHMs [ODKEH HM3y4yaTbCs B YCJOBUSAX IPEAMETHOro KaOuHeTa (DU3MKM MM B YCIOBMSX
MHTETPUPOBAHHOIO KaOWMHETa MPEeIMETOB €CTECTBEHHO-Hay4yHOro Iukina. B kaOuHere (u3uku NOMKHO OBITH HEoOXoauMmoe j1abopaTopHOe
00opyioBaHUE /7S BBIMOJIHEHUSI YKA3aHHBIX B ITpOrpaMMe Mo GU3MKe yYEHHUYECKUX IPAKTUUECKUX paboT U IEMOHCTPALMOHHOE 000pYyI0BaHHE.

JleMoHCTpallMoHHOE 00Opy/noBaHUE (QOPMHUPYETCSI B COOTBETCTBUM C MPHUHIMIIOM MHHHMMAJIbHOM JOCTaTOYHOCTH M 0OecredrBaeT
MOCTAHOBKY MEPEYMCICHHBIX B IMporpamMme Mo (U3MKe KIIOYEBBIX JEMOHCTpAIMi JUIsl MCCIEJOBAHUS H3YyYaeMbIX SIBIEHHUH M IPOIIECCOB,
SMIIUPHYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlabopaTopHoe 000py/1I0BaHME 711 YICHHUYECKUX MPAKTUIECKUX PAOOT GOPMHUPYETCS B BHIC TEMATHIECKUX KOMITJIEKTOB U 00ECTICUMBACTCS
B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX oOydarommxcs. TeMaTrndyeckue KOMILIEKTHI Ja00paTOpHOTO 000pYyI0BaHUS JTOJKHBI OBITH TOCTPOEHBI Ha
KOMILIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKXKE KOMITBIOTEPHBIX HM3MEPHUTEIbHBIX CHUCTEM B BHUJAE LHU(PPOBBIX
nabopaToOpHid.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMupoBaHHE HHTEpeca U CTPEMJICHHMsI OOYYaIOLIUXCH K HAyYHOMY HM3YyYEHMIO IPHUPOJIbl, PAa3BUTHE MX HHTEIJIEKTYaJIbHBIX U

TBOPUYECKUX CIIOCOOHOCTEH;



pa3BHUTHE IPEICTABICHUN O HAYYHOM METO/IC MMO3HAHUS U (OPMUPOBAHUE HCCIIEAOBATEIHCKOTO OTHOMIECHUS K OKPY)KAIOIIUM SBIICHUSIM;
(hopMUPOBaHHE HAYYHOTO MUPOBO33PCHUS KaK Pe3yIbTaTa U3YYCHHSI OCHOB CTPOCHUS MAaTepUU U PYHIAMEHTAIBHBIX 3aKOHOB (DM3UKH;
(dbopMUpOoBaHNE YMEHUI O0BACHATH SIBJICHUS C UCIIOJIb30BaHUEM (DM3MUYECKUX 3HAHUM U HAyYHBIX J0KA3aTeIbCTB;

(dbopMupoBaHUE MTPEICTABICHUM O posid (PU3UKH [Tl PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUH.

JlocTrkeHHe ITUX Lieieil 0OecrieunBaeTCs pelIeHUeM CIISAYIONINX 3a/1a4 B POLIECCe U3yUYCHHUs Kypca (PM3UKH Ha YPOBHE CPEIHET0 00IIero
o0Opa3oBaHws:

npuoOpeTeHue cUcTeMbl 3HaHUM 00 OoOUIMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO
(buU3HKy, 2IEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U AJIEMEHTHI aCTPO(DU3HKY;

(dbopMHUPOBaHHE YMCHHH MPUMEHSATh TCOPETHUSCKHUE 3HAHUS IS OOBSICHCHHSI (PU3NYCCKUX SIBIICHUH B MPHUPOAC W JUIS MPUHSATHUS
MPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PELICHUS Pa3INYHbIX 33/1a4 C SIBHO 33JaHHON (PU3MYECKON MOJAENbI0, 33/1a4, MOIPa3yMEBAIOIINX CaMOCTOATEIbHOE
co3anue (pU3NUECcKoi MOJIeNu, aIeKBaTHON yCIOBHM 33/1a4U;

MMOHMMaHUe (PU3NICCKUX OCHOB W TPHUHIIUIIOB JCHCTBUS TEXHHUYCCKHX YCTPOWCTB M TEXHOJIOTHYECKUX IMPOIECCOB, MX BIUSHUS Ha
OKPY’KaIOIIYIO Cpeny;

OBIJIaJICHHE METOJAMU CaMOCTOSATEIHHOTO IJIAHHUPOBAHUS U TPOBEACHHUS (PU3NYECKUX OSKCIIEPUMEHTOB, aHAINW3a M HHTEPIpPETAIluu
nH(pOpMaIIKH, OTIPEIeTICHHS IOCTOBEPHOCTH MOTYYSHHOTO PEe3yIbTaTa;

CO3JIaHUE YCIIOBUM ISl pa3BUTHSL YMEHUM IIPOEKTHO-UCCIIEI0BATEIBCKON, TBOPYECKOU NEATEIBHOCTH.

Ha u3yuenue ¢usuku (0a30BbIi ypoBEeHb) Ha YPOBHE cpe/iHero oouiero oopasoanust orsoautcs 136 yacos: B 10 kinacce — 68 yacos (2 yaca
B Heneno), B 11 kiacce — 68 yacoB (2 4aca B HEZIETIO).

[Tpenyiaraemslii B mporpamme 1o (usuke nepedeHsb Jad0opaTOpHbIX U MPAKTUYECKUX padoT SABJISETCS PEKOMEHOBAHHBIM, YUUTENb JAeIaeT
BbIOOp MpoBeIeHHsI Ta00paTOPHBIX PAOOT U OMBITOB C YUETOM UHAUBUIYAIbHBIX OCOOEHHOCTEH 00yJaromuXxcs.



COIEPKXAHUE OBYUYEHUA

10 KJIACC

Paznen 1. ®uznka u MeTObI HAYYHOI0 O3HAHMS

dusnka — Hayka o npupoje. Haydunple MeTOABI MO3HAHHS OKPYXalomero mMupa. Pojp sKcriepuMeHTa W TEOpHH B IPOLECcCe MO3HAHMS
MPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (HU3MYECKUX SIBICHUH W TporieccoB. Haywnbplie rumore3sl. Dusnueckue 3aKOHBI M TEOPUHU. [ paHUIBI MPUMEHHUMOCTH
(hu3UYeCKUX 3aKOHOB. [IpUHITUIT COOTBETCTBUSI.

Ponb 1 MecTo hu3uku B OpMUPOBAHUN COBPEMEHHOM HAyYHOW KApTUHBI MUPA, B IPAKTUYECKON ACSITETbHOCTU JTIOACH.

Jlemoncmpayuu

AHanorossie M MUPPOBLIC U3MEPUTEIBHBIE TIPUOOPHI, KOMITBIOTEPHBIE TaTIHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmkeHne. OTHOCHTEIFHOCTh MEXaHHYECKOTO IBIKeHUs. Cuctema oTcuéra. TpackTopusl.

[Tepemerienue, ckOpocTh (CpeHssi CKOPOCTh, MTHOBEHHAsE CKOPOCTh) M YCKOPEHUE MaTepUaTbHONW TOYKU, UX MPOEKIIMH HA OCH CHUCTEMBI
koopauHaT. CrokeHre epeMeIIeHU U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKeHHE. ['padku 3aBUCHMOCTH KOOPAHWHAT, CKOPOCTH, YCKOPCHHS, MYyTH W
MepEeMEeIICHUS MATEPHUATBHON TOYKH OT BPEMCHH.

CBoboaHoe nazieHue. Y cKkopeHne CBOOOTHOTO MaIeHusl.

KpuBonuneiinoe neuxenue. J[BrkeHne MaTepralbHON TOUKH MO OKPYKHOCTH C TMOCTOSTHHOW MO MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
TuHEeHas ckopocTk. [leproa n wacroTta obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHUYECKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHECHUE: CITUIOMETD, ABMKCHHIE CHAPSIIOB, IICITHBIC K PEMEHHBIE TIepe/Iayn.

Jlemoncmpayuu

Monens cucTeMbl OTCUETa, MILTFOCTPAIUs KHHEMAaTHYECKIX XapaKTePUCTUK JIBUKEHUSI.

[Ipeobpa3oBaHue ABMKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHH3MOB.

[Tagenwe Ten B BO3IyXe U B Pa3peKESHHOM ITPOCTPAHCTBE.

HaOGumotenne IBYOKEHUS Telia, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY ¥ TOPH30HTAIBHO.

W3mepenune yckopeHus CBOOOTHOTO MaICHHUSL.

Hampasrnenue ckopocTy MpH IBMKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenne HepaBHOMEPHOTO JABMKCHHS C IIEJIBIO OMPEICTICHUS MTHOBEHHON CKOPOCTH.



HccnepoBanue COOTHOUIECHUST MEXIY NYTSIMH, MPOWICHHBIMU TEJIOM 3a IOCIEAOBATENIbHBIE PAaBHBIE IMPOMEXYTKH BPEMEHU IpHU
PaBHOYCKOPEHHOM JIBH>)KEHHH C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune nBUKEHUS IAPUKaA B BI3KOU KUIKOCTH.

N3yuenue nBuxkenus tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuka

[Ipunnun otHocutensHOCTH ['anunes. [lepssiii 3akoH HeroToHa. HEepuumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnosuiuu cui. Bropoil 3akoH HbroToHa juisi maTepuaibHOM TOYKU. Tpetui 3akoH HproToHa miis
MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunel Tpenust (mokost, ckonbxenusi, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuia TpeHUS CKONBXKEHUS U CHJIA TPEHUS TOKOS.
KoaddurnmenT tperus. Cuita COMpOTHBIICHUS TIPH JBUKCHUH TEJIa B XKUJIKOCTH WM Ta3e.

[TocTymarenbHOe U BpalaTelibHOE JBUKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCUTENIBHO OcH BpaieHusd. [1nedo cumbl. Y ciaoBus paBHOBecUs: TBEPAOTO Tea.

TexHnueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: TTOAIIUITHUKY, IBU)KEHHE HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepUUH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIIUX TEl.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnosxeHue cui.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT AedopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOAbEME U NaJACHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBust paBHOBecHst TBEPAOTO Tena. Bubl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

Nzydenne nBuxenust Opycka 1o HaKJIOHHOMH MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINUX B TIPYKHUHE U PE3UHOBOM 00pasiie, OT uX aedopmaruu.

UccnenoBanue ycnoBuid paBHOBECHS TBEPOTO TeJIa, UMEIOIIETO OCh BPAIICHHSI.

Tema 3. 3aKkonvl COXpanHeHusn 6 MexanukKe

NmMnynbsc maTepuanbHON TOUKH (Tea), CHCTEMbl MaTepUANIbHBIX TOYeK. IMIylIbC CUIbI U M3MEHEHUE UMIYJIbCa Tela. 3aKOH COXPaHEHUs
MMITyJIbCa. PeakTUBHOE IBH)KEHHE.



Pabota cuibl. MOIITHOCTH CHJIBIL.

Kunernueckas sHeprust MaTepuaibHol Touku. Teopema 00 M3MEHEHUH KHHETUYECKON SHEPTUH.

ITorenuuaneHast sHeprus. IloreHnuanbHas sHeprus ynpyro aeGOpMUpPOBaHHOM IpyxuHbl. [loTeHuumanbHas sHeprus Tena BOJIM3U
IIOBEPXHOCTU 3€MJIU.

[ToreHnanbHble U HETIOTEHIUAIBHBIE CUIIBL. CBS3b paOOTHl HEMMOTEHIIMATBHBIX CHJI C U3MEHEHUEM MEXaHUYeCKOM SHEPIUU CHCTEMBI TEI.
3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIHH.

Yopyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHNUE: BOJOMET, KONEP, MPYKUHHBIN UCTOJET, ABMKEHNUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE 1BHKEHUE.

[lepexon moTeHIMAIbHON YHEPTHH B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, rabopamopnuvie pabomul

N3yuenne abCONOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3U pabOThI CHIIbI C K3MEHEHHEM MEXaHMUYECKON SHEPIuu Tejla Ha IPUMEpe pacTsHKEHUs PE3UHOBOTO XKIyTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIE MOJIOKEHHSI MOJIEKYIIIPHO-KHHETHUECKONW TEOPUH M MX ONBITHOE 00ocHOBaHUE. bpoyHoBckoe nBmxenue. Auddysus. Xapakrep
JBUKEHMSI U B3aMMOJEMCTBUS 4acTHIl BellecTBa. MoOJEIN CTPOEHHUS Ta30B, XKUAKOCTEH M TBEPABIX T€I U OOBSCHEHHE CBOWCTB BEIIECTBA Ha
OCHOBE 3TUX Mojienel. Macca u pazmepsl mosiekyn. KonnuectBo Bemectsa. [locrosanas ABoraapo.

Temnosoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mogenp uaeanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO-KMHETHUECKOW TEOpUM HJIeaIbHOrO ra3a. AOCOIIOTHas TemiepaTypa Kak
Mepa CpeaHEd KHHETHYECKOW HSHEpPruu TEIUIOBOTOo JABMKeHMs dactull raza. [llkama temneparyp KenbBunHa. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon J[lanpToHa. M3ompoiecchl B HIeabHOM Ta3e € IMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'padudaeckoe
MpeJICTaBICHUE U30TPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOSHHE BELIECTBA, (poTOrpaduu MOIEKYy OPraHUnYECKUX COEAUHEHUH.

OmnbIThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUSL.

Mogens onbiTa LlTepHa.



OnbITHI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBUS.

Mopenb, HIUTFOCTPUPYIOLLAsk IPUPOY JABJICHUS ra3a Ha CTEHKHU COCyAa.

OnBITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUSA UI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3yXa B KJIACCHON KOMHATE Ha OCHOBE U3MEPEeHH 00bEMa KOMHATEHI, IaBJICHUS M TEMIIEPATypPhl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocno6vt mepmoounamuku

TepmoaunamMuueckas cucreMa. BHYTpeHHsIsI SHEpPTHsl TEPMOJIMHAMHYECKOM CHUCTEMBI U CIIOCOObI €€ m3MeHeHus. KoanuecTBo TEemIoTh U
paborta. BHyTpeHHSs1 SHEPrUusi OJTHOATOMHOTO HACATBLHOTO Ta3a. Buabl Teruionepenavn: TEIIONpPOBOIHOCTh, KOHBEKIIHS, H3IyICHHUE. Y AelbHas
TEII0EMKOCTh BellecTBa. KoanyecTBO TEmIOTHI pHU TEIIonepeaaye.

[Tonstue 06 agmabatHoM mporecce. [lepBriii 3akoH TepMoauHaMuku. [IpuMeHeHne mepBOro 3akoHa TEPMOJUHAMHUKU K H30MPOIECCaM.
I'padmyeckas maTEpIIpeTanvs pabOTHI Ta3a.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMoCTh MPOIIecCOB B IPHPOJIC.

TernnoBsie MamuHbl. [IpuHIMIBL qeHCTBUS TEIUIOBBIX ManH. [IpeobpazoBanus sHEpruM B TEIUIOBBIX MamnHax. Kosadduument nonesHoro
neiictBus TernoBor MamuHbl. [{ukin KapHo 1 ero ko3 GuimeHT mnoyie3Horo AeicTBrs. DKoI0orudeckue npoOaemMbl TEIIIOIHEPT€TUKH.

TexHu4ecKre yCTpONCTBA U MPAKTUUECKOE TPUMEHEHHUE: IBUTATEIh BHYTPEHHETO CTOPaHMs, OBITOBOM XOJIOAUIHHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3meHeHrne BHYTpPEHHEW HHEPruM Tela TpPHU COBEPIICHUHM pPAOOTHI: BBUIET MPOOKM M3 OYTBUIKK MOJ JEHCTBHEM CXATOrO BO3AYXa,
HarpeBaHue 3Qupa B JaTYHHOU TPyOKe MyTEM TpeHus (BUACOIEMOHCTPALINS).

N3meHeHre BHyTpeHHEH 3Hepruu (TeMrepaTypsl) Teja Ipy TeIionepeaaye.

OnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENsl BHYTPEHHETO CTOPaHUsl, pEaKTUBHOTO ABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenne yaenbHOU TeITOEMKOCTH.

Tema 3. Acpecammnsvie cocmoanus eeujecmea. Dazosvie nepexoonvl

[TapooOpazoBanue u koHAeHcanus. Mcmapenue u kumneHue. AOCONIOTHAS W OTHOCHTENbHAs BIAXXHOCTH BO3ayxa. HachlmeHHBIA map.
VYaenbHas TEIIoTa MapoodpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT JaBICHHUS.

Tépnoe teno. Kpucrammmueckrne u aMop@Hbie Tea. AHU30TPOIUS CBOMUCTB KpucTaiioB. JKuakue kpuctayisl. COBpeMEHHBIE MaTEPHAIIHI.
[TnaBnenue u kpucraum3anus. Y aebHas TemioTa miasienus. Cyoaumarnus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckue ycTpouCcTBa U NMPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJIOIMH IOJY4YEHHs] COBPEMEHHBIX
MaTepuasoB, B TOM YHUCIIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.



Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu moHMKEHHOM JIaBJICHHH.

CriocoObI U3MEpPEHUS BIAKHOCTH.

HaGmotenne HarpeBaHus ¥ IJIABICHHUS KPUCTALUTHYECKOTO BEIIECTBA.
JleMOHCTpausi KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenre OTHOCUTENBHOM BIIAXKHOCTH BO3/TyXa.

Pa3znen 4. DiiekTpoanHamMuka

Tema 1. Inexmpocmamuka

OnexTpuzanus Tea. DIEKTpUYecKuil 3apsaz. JIBa BUaa ayieKTpudeckux 3apsiioB. IIpoBOIHUKM, JUAIEKTPUKU M MOJIYIPOBOJHUKH. 3aKOH
COXpaHEHUs IEKTPUIECKOr0 3apsaa.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHblil 351eKTpUUECKHI 3apsii. DiekTpuyeckoe mnojie. Hanpssk€HHOCTh 3JIEKTPUYECKOro
nosist. [IpuHIMI cynepno3uiuu AMeKTPUIECKUX nosiei. JIMHuM HanpsKEHHOCTH 3JIEKTPUUYECKOTO MOJS.

Pabota cun anextpocrarnyueckoro noss. [lorennuman. PazHocts norennmanoB. [IpoBOHUKHN U TUAIEKTPUKU B AJIEKTPOCTATUYECKOM TIOJIE.
JlnanekTpudeckass IpOHULIAEMOCTb.

OnexTpoéMkocTs. KoHeHcaTop. DneKTpoEMKOCTD INIOCKOTO KOHIEHCATOpa. DHEPIHs 3apsKEHHOT0 KOHIEHCaTopa.

TexHnyeckue ycTpoiicTBa M TNPAKTHUYECKOE IPUMEHEHHE: DIIEKTPOCKOI, D3JIEKTPOMETpP, JJIEKTpOCTaTHYecKas 3allluTa, 3a3€eMIICHHE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KOMMPOBAJIBHBIN anmnapar, CTpyWHBIN PUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U MIPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3aumoaeincTBue HadIEKTPU3OBAHHBIX TEI.

DIIEKTPUYECKOE TMOJIE 3apsHKEHHBIX TEIL.

[IpoBOTHHMKY B EKTPOCTATHYECKOM IIOJIE.

DnexTpocTaTHuecKas 3aluTa.

JIMBIIEKTPUKH B DJIEKTPOCTaTHYECKOM TIOJIE.

3aBUCHMOCTh JJIEKTPOEMKOCTH IIIOCKOTO KOHAEHCAaTOpa OT IUIOMAAM IUIACTHH, PACCTOSIHUS MEXAY HUMH U JIHAJIEKTPUUYECKOH
MIPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenne 3eKTpoEMKOCTH KOHIEHCATOPA.



Tema 2. llocmoannwiit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DJIEKTPUYECKUH TOK. Y CIIOBUSI CYILIECTBOBAHUS AJIEKTPUUECKOTO ToKa. McTounuku Toka. Cua Toka. [TocTosSIHHBIN TOK.

Hanpsioxenue. 3akon OMa st ydacTka Lenu.

DNEeKTpUYECKOe COMPOTUBIICHUE. YAEIbHOE COMpPOTHBIIEHHE BemecTBa. llocnenoBarenbHoe, mapauielibHOE, CMENIaHHOE COEIUHEHUE
MIPOBOJIHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIenna. MoImHOCTb AIEKTPUIECKOTO TOKa.

DNEeKTPOABMKYIAs CHUJIa U BHYTPEHHEE COINPOTHBJICHHUE MCTOYHHMKA TOKa. 3akoH OMa JuIsl TOJHOM (3aMKHYTOM) 3JIEKTPUUYECKOW IICTIH.
Kopotkoe 3ambikanue.

DNeKTpOHHAsl TPOBOIUMOCTH TBEPABIX METAIUIOB. 3aBUCUMOCTH CONPOTUBIICHUSI METANIOB OT TeMreparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuyecKkuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOOCTBEHHAas W TpUMECHas NPOBOAMMOCTH MOJXYNpOBOAHMKOB. CBolicTBa p—n-mepexona. [lomynmpoBoaHUKOBBIE
pUOOPBHI.

DNEeKTPUYECKHUI TOK B paCTBOpaxX M paciuiaBax 3JIEKTPOJMTOB. DIIEKTPOIUTHIECKAs JUCCOLHMAINS. DICKTPOIIU3.

DJIEKTpUYECKUH TOK B razax. CaMoCTOSITEIbHBIA U HECAMOCTOSITEbHBIN pa3psa. Momanus. [lnazma.

TexHuueckue yCTpoWCTBa M MPAKTUUYECKOE MPUMEHEHHUE: aMIIEpMETpP, BOJIBTMETpP, PEOCTAT, UCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHbIE
MpUOOPBI,  DJIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TEPMOMETP COMPOTHUBJICHUS, BAKyYyMHBIH JIHOJ, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,
MTOJTYITPOBOTHUKOBBIN THOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HApsHKEHUS.

3aBUCHMOCTD COTIPOTUBIICHUS IUJIUHIPHUYECKUX MPOBOJIHUKOB OT JIJTUHBI, IJIONIAIH TTOTIEPEYHOTO CEYCHHS U MaTepHaa.

CwmerianHOE COeTMHEHUE TIPOBOTHUKOB.

[IpsiMoe n3MepeHne 3MeKTPOABIXKYIIEH criibl. KOpOTKOe 3aMbIKaHUE TaIbBAHMYECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHErO CONPOTUBIICHHUS.

3aBUCHMOCTb COMPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTE IEKTPOIUTOB.

HckpoBoii pa3psaa 1 IpOBOAMMOCTh BO3AyXa.

OaHOCTOPOHHSISI TPOBOJAUMOCTH AUOJIA.

Vuyenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne cMenmanHOTO COETMHEHHS PE3UCTOPOB.

N3mepenne >meKTpoABHKYIIEH CHUITbl HICTOYHIKA TOKA U €r0 BHYTPEHHETO COTIPOTHUBIICHUS.

Habmonenue anekrponusa.

MexnpeaMmerHble CBA3U



Nzydenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Ki1acce OCyImIECTBISIETCS C YIETOM COACPKATEIBHBIX MEKIIPEIMETHBIX CBSI3eH ¢ KypcaMu
MaTeMaTHKH, OWOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvle noHamus, CBSA3aHHbIE C U3YYEHUEM METOJIOB HAYYHOIO IMO3HAHUS: SBJICHUE, HAy4HBIM (akT, Turoresa, Qpuandeckas
BEJIMYMHA, 3aKOH, TEOpHUsl, HAOJII0JEHUE, SKCIIEPUMEHT, MOJIETIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbI YpaBHEHHM, THHEHHas (QyHKIUS, Tapadoiia, Turnepoosa, ux rpaiku U CBOWCTBA, TPUTOHOMETPUICCKUE
(GYHKIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M MX MPOEKIMH HAa OCH KOOPAHMHAT,
CJI0)KEHHE BEKTOPOB.

buonocusi: MexaHWYeCKOE JBIKCHUE B KUBOUW mpupone, muddy3us, ocMOC, TEITIOOOMEH KMBBIX OPraHU3MOB (BHIBI TEILIOTICPEIAUH,
TEIJIOBOE PABHOBECHE), IIICKTPUUECKHUE SIBJICHUS B )KUBOU MIPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIPHAsl Macca, TEIUIOBbIe CBOWCTBA TBEPABIX
TeJN, KUAKOCTEH U Ta30B, JJIEKTPUUECKHE CBONCTBA METAJUIOB, JIEKTPOIUTHYECKAs JUCCOLUAINS, TalbBaHUKA.

T'eoepaghus: BMaxxHOCTH BO3IyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeus: mpeoOpa3oBaHKUe ABMKCHUN C UCIIOJIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHHKE, MOIIMIUITHUKY, UCITOJIb30BAHNE 3aKOHA
COXPAaHEHHUS UMITyJIbCa B TeXHHUKE (pakeTa, BOAOMET U JAPYyrue), IBUraTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBON XOJOIMIBHUK,
KOHUIIMOHEP, TEXHOJIOTHH MOJYYCHHs] COBPEMEHHBIX MaTepUaoB, B TOM YHCIE HAHOMATEPHUAaIOB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKAS
3aInTa, 3a3eMJICHHUE SJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN NMPHUHTEP, dJIEKTPOHATrpEBATEIbHBIE MPUOOPHI, PJIEKTPOOCBETHTEILHBIE TPUOOPHI,
raJibBaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHBIE MarHuThl. B3anmomencTBHE NOCTOSHHBIX MArHUTOB. MarHutHoe mnose. BekTtop MarHuTHOW WHAYKUMH. [IpuHumn
CyNEPNO3UIIMU MAarHUTHBIX TOJIeH. JIMHUKM MarHUTHON MHAYKIMK. KapThHa JTMHUN MarHUTHOW MHAYKIWH MOJI MOCTOSTHHBIX MArHUTOB.

MarauTHOE T0JIe NPOBOJHHMKA ¢ TOKOM. KapThHa JNMHWUNA MHAYKIMA MArHUTHOTO MOJS JJIWHHOTO MPSIMOTO MPOBOJHHMKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcreaa. BzanmoaelicTBue NpoBOJHUKOB C TOKOM.

Cuna AMriepa, €€ MOJyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ Monynb 1 HampasiieHUe. [[BukeHNe 3apsyKeHHONW YacTULIBI B OJJHOPOJIHOM MarHUTHOM nojie. PaGota cuisl Jlopenua.

SIBneHue DIEKTPOMATHUTHOM MWHAYKIUHU. [IOTOK BekTOpa MarHMTHOM WHAYKIMH. OJEKTPOABWXKYIIAS CHJA WHIAYKIUU. 3aKOH
3JEKTPOMAarHUTHOM MHAYKIMU Dapanes.

BuxpeBoe snexkTpuueckoe moje. DNEKTPOJABIKYIIAs CUjla HHAYKIMM B IPOBOJHHUKE, JBIXKYIIEMCS MOCTYIATEIbHO B OJHOPOIHOM
MarHuTHOM IIOJIE.



IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HNE CAMOMHAYKIIMH. DJIEKTPOJBIXKYIIAsl CUJIa CAMOUHTYKLIUH.

DOHeprust MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

TexHuueckue yCTpONCTBA M MPAKTHUYECKOE TMPUMEHEHHE: MOCTOSHHBIE MAarHUTHI, 3JEKTPOMArHUTHI, 3JEKTPOJBUTaTEIb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHUILI, UHIAYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHUE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JInHMM MHOYKUMKA MarHUTHOTO TOJIA.

B3aumMogeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHue 3eKTPOMArHUTHON UHAYKIIUH.

IIpaBuiio Jlenua.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHAYKITUU OT CKOPOCTH U3MEHEHMSI MATHUTHOTO MOTOKA.

SIBrieHME CAMOMHIYKITU Y.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

UccnenoBanue necTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue sSiBIEHUS 2IEKTPOMAarHUTHON WHIYKITUH.

Pa3nea S. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpOMAazHUmMHble KO1€0AHUA

KonebartenbHas cucrema. CBoOOaHBIE MexaHWYeckue KojebaHusa. ['apmonuueckue konebanus. Ilepuon, vacrora, amruiutyna u ¢asa
konebanuid. IlpyXuHHBIH MasTHUK. MaTemMaTuyeckuil MasTHUK. YpaBHEHHME TapMOHHMYECKMX Koyiebanuil. IlpeBpaiieHue sHeprum Ipu
rapMOHUYECKUX KOJIeOaHUSX.

Konebartenpupiii kOHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJIOAaHUS B HWICATHHOM KOJEOATEThHOM KOHTYpE. AHAJIOTHS MEXIY
MEXaHUUYECKUMH U 3JIEKTPOMAarHUTHBIMU KosiebaHussMu. @opmyiia ToMmcoHa. 3aKOH COXpaHEHUs! JHEPTUU B UJICAIbHOM K0JieOaTeTbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KosneOaHHUSX. BbIHyXIeHHbIE MexaHuuyeckue KosebaHus. Pe3oHaHC. BbIHYXIE€HHbIE 37€KTpPOMarHUTHBIE
KoJIeOaHus.



Ilepemennbiil Tok. CHHYCOUMIAIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYHOE U JCHCTBYIOIEE 3HAUEHUE CUJIbI
TOKa U HAIPSKCHMUS.

Tpancdopmarop. IlpousBoacTto, mnepenadya U HOTPeOJICHHE 3JIEKTPUUECKOW SHEPruM. ODKOJIOTMYECKME PUCKH IIPU IPOU3BOJCTBE
37eKTpo3Heprun. KyibTypa HCIIOIb30BaHus JJIEKTPOIHEPTUH B IIOBCEIHEBHOM JKU3HMU.

TexHudeckue ycTpoucTBa U IPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPUUECKUI 3BOHOK, TEHEPATOP IIEPEMEHHOI0 TOKA, IMHUU JIEKTPOIIEepeaay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KosieOaTeabHON CUCTEMBI (IIPYKUHHBIM WM MaTEMaTHYECKUI MasTHUK).

HaGmotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habntonenue pezonanca.

CB00O/IHBIE AJIEKTPOMArHUTHbBIE KOJIEOaHMs.

OcmuorpaMMsl (3aBUCUMOCTHU CHJIBI TOKA U HANPSKEHUS] OT BPEMEHH) JJIs1 2JIEKTPOMATrHUTHBIX KOJIeOaHU.

Pe3onanc npu rocnenoBaTeaIbHOM COCIMHEHUH PE3UCTOPA, KaTyIIKH MHAYKTUBHOCTH M KOHAEHCATOPa.

Mozenb IMHUY 3JIEKTPOIIEpEIauH.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomul

HccnenoBanue 3aBUCMMOCTH IIEPHUOA MaJIbIX KOJIEOAHUM Ipy3a HA HUTHU OT JUIMHBI HUTU U Macchl Ipys3a.

HccenepoBanue nepeMeHHOro TOKa B LIENHU U3 MTOCIIEI0BATEIbHO COCMHEHHBIX KOHIEHCATOPA, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHbIE 60JIHbL

MexaHnueckue BOJHBI, yclIoBHUs pacnpoctpaHeHus. llepuoa. CkopocTs pacnpocTpaHeHus M AjJuHA BOJHBL. [lonepeuHsle U nponosbHbIE
BOJIHBI. IHTepdepeHnns u Auppakiumsi MEXaHUYEeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3JIy4EHHUsI dJIEKTPOMarHUTHBHIX BOJIH. B3anmHas opueHTtanus BektopoB E, B, V B anexTpoMarautHoin
BosiHe. (CBoMCTBAa SJIEKTPOMArHUTHBIX BOJIH: OTpake€HHe, MpeJoMJIeHue, mnonsgpusanus, audpakuus, wuHTepdepenuus. CKopocTb
3JIEKTPOMATrHUTHBIX BOJIH.

[Ixana 35eKTpOMarHuTHBIX BOJH. [IpuMeHeHe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBsI3U U TeNEBUACHUA. Paguonokanms.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHu4eckue yCcTpoicTBa M IPAKTHYECKOE INMPUMEHEHHE: MY3BIKAJIbHBIE WHCTPYMEHTHI, YJIbTPA3BYKOBAs IWAarHOCTHKAa B TEXHHUKE M
MeIUIINHE, paiap, paIuonpuéMHUK, TEIEBU30p, aHTEeHHA, Tenedon, CBU-neusb.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacrpoCTpaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Koneburomeecs Teno Kak HCTOYHUK 3BYKA.



HaGnronenue oTpaxkeHus U MPeToMIICHUS MEXaHNUECKUX BOJIH.

Habmonenue nnrepdepeHnu u AMPpakiiuy MEXaHU4eCKUX BOJIH.

3BYKOBO pe30HaHC.

Habimoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJIeOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, IPEIOMIICHHE, TTOJIApU3alys, Au(paKus, HHTepPepeHIHs.

Tema 3. Onmuxka

['eomeTrpuyeckas ontuka. [IpsMonuHeiiHOe pacpocTpaHeHUE CBETa B OMHOPOAHOM cpene. JIyd cBeta. TodeuHblid HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoenne n3o0paxeHUM B IIIOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3akoHBI IpelOMIIEHUs cBeTa. AOCOJIOTHBIN Mokas3aTtenb npeiaomieHus. [lodHoe BHYTpeHHEe OTpa’keHUeE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparonue M pacceuBarouiye JMH3bl. ToHKasg JuH3a. QOKYCHOE pacCTOSHHME W ONTHYEcKas cuiaa TOHKOM iuH3bL. [locTpoenue
M300pakeHMi B COOMPAIONINX U pacceuBaroIuX JruH3ax. @opMysa TOHKOH JIMH3EL. Y BEIMYCHUE, TaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas onrtuka. Hutepdepenuus cBera. KorepeHTHble HCTOYHHMKH. YCIOBUS HAONIOACHHS MAaKCHMyMOB U MHUHHUMYMOB B
UHTEep(HEPEHITMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakius ceeta. JudpakuronHas peméTka. Y ciioBue Habt0IeHUs INIaBHBIX MAKCUMYMOB P MaJICHUH MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Honsipuszanus ceera.

TexHuueckue yCTpoiiCTBa M NMPAaKTUYECKOE NPUMEHEHHE: OYKH, Jyna, QoroanmapaT, NPOEKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI,
BOJIOKOHHAS OINTUKA, TU(PpaKIIMOHHAs pelIéTKa, OJISPOUI.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHne, OTpakeHHe U MpejoMieHne cBeta. OnTruueckue mprudopshl.

[TonHOE BHYTpeHHEe oTpakeHue. MoJiesib CBETOBO/1a.

HccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Mopenu MUKpOCKOTa, TEJIECKOMA.

Habmonenne naTepdepeHuu cera.

Ha6mronenue qudpakiuum cera.

Ha6mronenue qucnepcun certa.

[Tonyyenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIHOHHON PEIIETKH.

Habmroienue nonsipusanuu cBera.



Yuenuueckuii sxcnepumenm, iabopamophule pabomol
N3mepenne mokazaresns mpeIoMIICHUS CTEKIA.
HccnenoBanue CBOMCTB N300payKeHHM B JIMH3AX.
Habumonenue aucrepcuu cBera.

Paznen 6. OcHOBBI cienAJIbLHOM TEOPUH OTHOCUTEIbHOCTH
I'paHunbl MPUMEHUMOCTH KJIACCMUECKOW MeXaHMKH. [locTynaTel cnenuaibHOM TEOPUHM OTHOCHTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJIS
CKOPOCTHU CBETA B BaKyyMe, PUHIIMI OTHOCUTEIBHOCTA DUHINTEHHA.
OTHOCUTENBHOCTD OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHH M COKpAIIEHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN YaCTULIBI.
CBs13b Macchl € 3HEPTrUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPT Ul OKOSI.

Paszpen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®oronsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTie u uccnenosanue Gorordpdexra. Onwitel A. I'. Ctonerosa. 3akonsl Gorodrddexra. YpaBHeHue DitHmTeHa 1711 GoTodPdekra.
«Kpacnas rpanuia» ¢potodddekra.

JNasnenue ceera. Onwitel I1. H. JIeGenena.

XUMHUYECKOE IEUCTBHUE CBETA.

TexHUYeCKHEe yCTPOICTBA U TPaKTUUYECKOE TPUMEHEHUE: (DOTO3IEMEHT, (POTOIaTYUK, COTHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE C IUHKOBOM MIACTHHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporosgdexra.

Cseronnon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pedepdopaa no paccesHuto o -yactuil. [lnanerapuas monens atoma. [loctynarel bopa. U3nyuenne u
norJIoneHne GOTOHOB MPH MEPEX0JI€ aTOMa C OJTHOTO YPOBHS dHEPTHH Ha pyroil. Buasl criekTpoB. CIEKTp ypOBHEHN IHEPTrUU aTOMa BOJIOPOIA.

BosHoBBIE cBoiicTBa yacTull. Bonubl ge bpoitnsa. KopnyckynsipHO-BOITHOBOW Tyaau3M.

CHOHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.

TexHuueckue ycTpocTBa U MPAKTUYECKOE MPUMEHEHHUE: CIIEKTPAIbHBIN aHau3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu



Monens onbita Pesepdopna.

Omnpenenenne AJIMHBI BOJIHBI JIa3epa.

HabnroneHue nuHeHuaThIX CIEKTPOB U3ITyUCHMUSL.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Hab6mronenue nuHeH9aToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTHI, JOKa3bIBAIOIINE CI0KHOCTh CTpoeHuUs siipa. OTKpbITHE paguoakTUBHOCTU. OnbIThl Pezepdopaa no onpeneneHnto cocrtana
panmoakTuBHOTO M3mydeHus. CBoiicTBa anbga-, 6era-, raMMa-u3rydeHus. BiusHue paguoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHE poTOHA U HeWTpoHa. HyknonHas mozaens sipa I'elizen6epra—lBanenko. 3apsn siupa. MaccoBoe uuciio sapa. M3oromnsl.

Anbda-pacniaa. DIeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydyenue. 3aKkoH paJuoaKTUBHOTO paclajia.

DHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie cuiibl. JledekT Macch spa.

SAnepHsle peakuuu. JleieHHe U CUHTE3 SAEP.

Snepubiii peaktop. TepmosinepHbiii cunTe3. IIpoOneMbl M NEPCHEKTUBBI SIIEPHOM SHEPreTHKH. DKOJOIMYECKHE AaCHEeKThl sIepHOMH
SHEPreTHUKHU.

OnemeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

MeTo1p1 Ha0JIIOIEHUS ¥ PErUCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHnameHTaIbHbIE B3aUMOAEHCTBUS. EAMHCTBO (DM3NUeCKOil KapTHHBI MUpa.

TexHuueckue ycTpoicTBa U MPAaKTUYECKOE IPUMEHEHHE: T03UMETp, Kamepa BuiibcoHa, siaepHblit peakTop, aToMHas Oomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIL (10 TOTOBBIM (oTorpadusm).

Paspnen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Oranel pa3BUTHs acTpoHOMHUU. [IpuKitagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, spKue 3BE31bI, IUTAHETHI, X BUIUMOE JIBHKEHHE.

Conneynas cucrema.

Connue. Conneuynast axkTuBHOCTh. Mcrounumk sHeprunm ConHua u 3BE3A. 3BE3IBI, MX OCHOBHBIE XapaKTepucTHKU. Jluarpamma
«CIEKTPAJIbHBIN KJIaCC — CBETMMOCTBY». 3BE3/bl IVIABHOM I1OCIIEOBATEIBLHOCTH. 3aBUCUMOCTb «Macca — CBETHMMOCTb» MAJI 3BE3] TIJIaBHOU
MOCJIeI0BaTebHOCTH. BHyTpeHHee cTpoenue 3BE34. COBpeMEHHbIE MPEACTABICHHUS O MPOUCXOXKACHUHM U 3Boound ConHIa U 3BE37. DTambl
JKU3HU 3BE3]I.



Mneunslii [1yts — Hama ["anaktuka. I[lonoxenne n nuxenne Connua B ['anaktuke. Tunel ranaktuk. Paauoranaktuku U kBaszapsl. YEpHble
JBIPBI B SIAPAX TAIAKTHK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa667a. Pazoeranue ranaktuk. Teopust bosibioro B3peiBa. PennkToBoe n3nydeHue.

MacmrabHas cTpykTypa Beenennoii. MeraranakTuka.

Hepeménabie mpoOieMbl aCTPOHOMUM.

Yyenuueckue nabnooenus

Habmtoienuss HEBOOPY>KEHHBIM TIJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUI M7l ONpeAeNieHUs] MOJIOKEHUs HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be311s CeBEPHOTO MOMYIIAPHS U SIPKHUE 3BE3IBI.

HaGmonenus B Teneckon JIyHsl, uranet, Miegnoro [Tyrtu.

Oo6o0maroniee NoBTOpeHne

Ponb ¢u3uku U acTpOHOMUU B SKOHOMHUYECKOH, TEXHOJOTHYECKOH, COIMATbHOM M 3TUYECKOU cdepax AeATeIbHOCTH YeloBeKa, poiib U
MecTO ()M3MKM M aCTPOHOMHHM B COBPEMEHHOH HAy4YHOH KapTWHE MHUpPA, POib (U3NYECKOH TeopuH B (HOPMUPOBAHHM TIPEACTABICHUH O
(bu3HYECKOi KapTUHE MUPa, MECTO (PU3UUYECKON KApTUHBI MUPa B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHUNA O IIPUPOJIC.

Me:xnpeamMeTHbIe CBSI3H

Wzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiiacce oCylecTBIsIeTCs ¢ YUETOM COAEpPKATETbHBIX MEXKIIPEIMETHBIX CBSI3eH ¢ KypcaMu
MaTeMaTUKu, OMOJIOTUH, XUMHUH, Teorpadrul 1 TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBA3aHHbIE C U3YYEHHEM METOJOB HAYYHOI'O IMO3HAHUS: SBJIEHUE, HAYYHbIN (akT, TMIOTe3a, pU3nyecKas
BEJIMYMHA, 3aKOH, TeOpHUs, HAOI0IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHUH, TPUTOHOMETpHYECKHe (YHKIMU: CHHYC, KOCHHYC, TaHTEHC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M MX MPOEKIIMH HAa OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIC AIEMEHTAPHBIX (DYHKITUH,
MIPU3HAKU N10J100MS TPEYTOIbHUKOB, OIIPEEICHNE TUIOIIAIU TUIOCKUX QUTyp U 00BbEMa Tel.

buonocus: snextpuyueckue SIBICHUS B KHUBOW MPUPOIE, KoleOaTenbHbIe NBIKEHUS B JKUBOW MpPHUPOJIE, ONTHUYECKUE SBIICHUS B >KUBOM
MpUPOJIE, ICUCTBUE PAIUALIUH HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTaUINYeCcKasi CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHUs KPUCTAIITMYECKON PEIIETKH,
CHEKTPaIbHBIN aHAIIN3.

T'eocpaghus: MarHUTHBIE TONIOCA 3EMITH, 3aJIe)KH MAarHUTHBIX PYJ, POTOChEMKA 3eMHON MTOBEPXHOCTH, MPEACKa3aHNe 3eMIICTPSCEHUI.

Texnonocus: TUHUU BIEKTPOIIEpEay, TEHEPATOP MEPEMEHHOIO TOKA, JIEKTPOABUIrATENb, UHAYKIIMOHHAS I1€4Yb, pajap, paaHuoONpUEMHUK,
TeNneBU30p, anTeHHa, Tenedon, CBYU-neus, mpoeKITMOHHBIN arapaT, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI IO ®PU33UKE HA YPOBHE CPEIHEI'O OBIIEI'O
OBPA3OBAHUA

OcBoenune yueOHOro npeamera «Dusnka» Ha yPOBHE CpeAHET0 001Iero oopazoBanus (6a30BbIid YPOBEHB) JOIKHO 00ECIICUUTh TOCTHKEHUE
CIICIYIOIIHMX JTHYHOCTHBIX, METAIPEAMETHBIX U IPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yNnbTaThl OCBOECHUs yueOHOro mnpenMera «@Pu3nKa» JOJDKHBI OTpa)kaTb IOTOBHOCTh M CIIOCOOHOCTH OOyuaroluXxcs
PYKOBOJICTBOBAaTbCS CPOPMUPOBAHHON BHYTPEHHEH MO3ULMENW JUYHOCTH, CHUCTEMOI LEHHOCTHBIX OpPHUEHTAlUil, MO3UTUBHBIX BHYTPEHHHX
yOeXI€HH, COOTBETCTBYIOIIUX TPAAULIMOHHBIM LIEHHOCTSAM POCCHICKOIro 00ILIeCTBa, paCIIMPEHHE )KU3HEHHOIO OIbITa U OIbITA JIEATEILHOCTH B
IIPOLIECCE pealn3allii OCHOBHBIX HAIIPaBJICHUH BOCIIMTATEIbHON JAESATEIBHOCTH, B TOM YHCJIE B YaCTH!

1) rpaskaaHCKOro BOCIIUTAHUSA:

c(OPMHPOBAHHOCTH TPAKAAHCKOH MO3UIMH 00yUYaIOMIEroCcs KaK aKTHBHOTO M OTBETCTBEHHOT'O WIEHA POCCUHCKOTO OOIIECTBA;

IPUHATUE TPATULMOHHBIX O0IIEYEIOBEYECKUX IT'YMaHUCTUYECKUX U JEMOKPATHYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpEcax IpaXkJIaHCKOro 00OIIecTBa, y4acTBOBaTh B CAMOYIIPABIECHUH B 00pa3oBaTeIbHOM
OpraHu3aluiy;

YMEHHE B3aUMOJICHCTBOBATH C COIIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU € UX (QYHKIMSIMH U Ha3HAYEHHEM;

TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKON JEATEIBHOCTH;

2) 1aTPHOTHYECKOr0 BOCIIMTAHUS:

c(OpPMHUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHUE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUUCKHUX YUEHBIX B 007aCTU (PU3MKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO TOBE/ICHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHbBIE PEIIEHUs, OPUEHTHUPYSACh HA MOPAJIbHO-HPAaBCTBEHHbIE HOPMbI U IIEHHOCTH,
B TOM YHCJIE B J€SITEIbHOCTH YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJIa B MOCTPOSHHE YCTOWYMBOTO OYAYILEro;

4) 3cTeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAy4YHOTO0 TBOPUECTBA, MPUCYILEro (PU3HUECKON HAyKe;

S) Tpy10BOT0 BOCIIUTAHUSA:

MHTEpEC K pa3IMyHbIM cepam MpodhecCHOHATBHON AESITENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C (DU3MKON M TEXHUKOW, yMEHHUE COBEpIIATh
OCO3HAHHBIN BEIOOpP Oynyiel mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC KIU3HEHHBIC TUTAHEI;



TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO B 00JIACTH (PU3UKH HA TMPOTSHKECHUN BCEH KU3HH,

6) PK0JIOrHY€eCKOro BOCIINTAHUSA:

Cc(OPMHUPOBAHHOCTB KOJIOIMUECKON KYJIbTYPbI, OCO3HAHUE IN100aJBHOI0 XapaKTepa HIKOJOTMUECKUX Mpobiem;

IJIJAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUHI B OKPYXKAIOLEH CPEIe HA OCHOBE 3HAHMS LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJI0BEYECTBA,;

pacuIpeHue OmbITa AesITeIbHOCTH HKOJIOTHUECKOM HANPABICHHOCTH Ha OCHOBE UMEIOIIMXCSI 3HAHUH 10 (pu3HKe;

7) HEeHHOCTH HAYYHOT'0 NO3HAHMS

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3UUYECKON HAYKH;

OCO3HAHME [IEHHOCTH HAYYHOH JIeSTeTbHOCTH, TOTOBHOCTD B IIpoIiecce N3y4eHUs (PU3UKH OCYIIECTBIIATh MPOCKTHYIO M UCCIIEA0BATEBCKYIO
NEeSTeIbHOCTh UHUBUYaIbHO U B TPYIIIIE.

METAIIPEIJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIC YHHBepPCcAJIbHbIE YUeOHbIe NeliCTBUS
Ba3oBblie Joruyeckue aeiicrBus:
CaMOCTOSITENIbHO (POPMYJIMPOBATH U aKTYaJIM3UPOBATh NIPOOIJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;
OTIPEAEIATD 1NN AEITEIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUU UX TOCTHKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHNS B paCCMAaTPUBAEMBIX (PU3NUYECKUX SBIICHUSX;
pa3palathIBaTh IJIaH pelIeHHs MPoOIeMbl C YIETOM aHAIM3a UMEIOLINXCS MaTepUaIbHbIX U HEMaTEpPUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3Y/IbTATOB LENSAM, OLICHUBATh PUCKHU MOCIEACTBUN JEATEIBHOCTH;
KOOP/AMHUPOBATh U BBITOJIHATH padOTy B YCIOBUSAX PEAbHOTO, BUPTYaJbHOIO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX Tpo0JeM.
Ba3zoBble ncciegoBarebcKue 1eHCTBAS:
BJIaJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMH MTOHATUAMHU M METOJaMU (PU3NYECKOI HayKH;
BJIaJIeTh HaBBIKAMU YU€OHO-HCCIEIOBATENIbCKONM W IMPOEKTHOU JEATENbHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB peIIeHus 3a/1a4 (PU3HMUECKOro CoAepkKaHUs, TIPUMEHEHHUIO Pa3IMUHBIX METOJIOB ITO3HAHHUS;
BJIQJIETh BUJAMHU JIEATEIHHOCTU IO MOJYYEHHIO HOBOIO 3HAHMS, €ro MHTEpPIpETalMH, NMPeoOpa3oBaHUI0 W NMPUMEHEHHIO B Pa3INYHbBIX
y4eOHBIX CUTYaIUSIX, B TOM YHCIIE IPU CO3JaHUH YU4€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
BBISBJISITh NPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyaJIM3UpPOBATh 3aJady, BBIIBUraTh TMIOTE3Yy €€ PEIIEHUs, HAaXOAWTh apryMEHTHI JUIS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a1aBaTh ApaMETPbl U KPUTEPUH PELLICHUS;
aHAJIM3UPOBATH MOTYYCHHbBIE B XO/I€ PEILICHHUS 3aJa4ul Pe3yJIbTaThl, KpUTHUECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHNE
B HOBBIX yCJIOBUSX;
CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN EATEIFHOCTH, B TOM YHUCJIE IPU U3YUYCHUH (DUBUKH;



AaBaTb OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATb HpI/IO6peTéHHblf/'I OIIBIT,

YMETb IIEPEHOCUTh 3HAHUS MO (GU3UKE B IPAKTHUECKYIO 00aCTh XKU3HEAEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PAa3HbIX IPEAMETHBIX 00JIacTel;

BBIIBUI'aTh HOBBIC UJCHU, IpCJIaraTb OpUrnHaJIbHBIC IMTOAXOAbI U PCIICHU A,

CTaBUTHb Hp06HCMBI " 3aJia4u, JOIMYyCKArIHEC AJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ undgopmanmeii:

BJIaJIeTh HABbIKAMH IOJIY4EHUs MH(POpMALMU (PU3MUECKOrO COAEPKaHHUs M3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEILHO OCYLIECTBIISTH
MIOWCK, aHAJIN3, CHCTEMATU3AIMIO ¥ MHTEPIPETANI0 HHPOPMALIUU Pa3IMYHBIX BUIOB U (POPM IPE/ICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTH WH(OPMAIIHH;

UCIOJb30BaTh CPEJICTBA MH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMIl B pEIIEHUM KOTHUTUBHBIX, KOMMYHHKATHBHBIX H
OpPraHU3alMOHHBIX 3a/a4 ¢ CcOOIIoleHueM TpeOOBaHUN SPrOHOMUKH, TEXHHKH O€30MacCHOCTH, TMTHMEHBI, PECypcocOEpeXeHUs, NMPaBOBBIX U
ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€3011acHOCTH;

CO3/1aBaTh TEKCThI (PUZNYECKOTO COACPKAHMS B pa3IMYHBIX opMaTax ¢ yu€TOM Ha3HAUYEHUs MH(OPMALMU U LEJIEBON ayTUTOPUH, BBIOUpas
ONTUMAJIbHYIO (POPMY IPEJCTABICHUS U BU3yalIU3allUU.

KomMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eliCTBUS:

OCYILIECTBIATH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU €A TEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MTOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON pabOThI;

BbIOMpATh TEMATUKY U METO/bl COBMECTHBIX JAEMCTBUI ¢ yU4ETOM OOLIMX HHTEPECOB U BO3MOKHOCTEN Ka)KJOT0 WiIEHA KOJJIEKTUBA;

IIPUHUMATH LI€JIM COBMECTHOH JAEATEIbHOCTH, OPraHMU30BBIBATH M KOOPAMHHMPOBATh ACUCTBUS IO €€ JOCTH)KEHMIO: COCTaBJIATH IUIAH
JeWCTBUH, paclpeesiATh POJiu C yU€TOM MHEHUH yYaCTHUKOB, OOCYX/IaTh pe3yJIbTaThl COBMECTHOU pabOTHI;

OLIEHHMBATh KAYECTBO CBOETO BKJIA/1a U KaXJ0T0 yYaCTHHKA KOMaH bl B OOIIKN pe3ysbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

IIpeAJIaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJIEH C IMO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETHUYECKOE IOBEJICHHE B pPAa3IMYHBIX CHTYallUsX, MPOSBIATH TBOPYECTBO U BOOOpaKeHHE, OBITh
MHULUATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUSA
Camoopranmuzanmus:
CaMOCTOSITENILHO OCYILIECTBISATh MMO3HABATEIbHYIO NEATEIbHOCTh B OONACTH ()U3UKM M AaCTPOHOMHHM, BBIBISATH NMPOOJEMbI, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4H;



CaMOCTOSITENTHO COCTaBIATh IUIAH PELICHUs PACUETHBIX M KAYEeCTBEHHBIX 3a/1ad, IJIaH BBIIOJHEHHUS MPAKTHYECKOW palboThl ¢ y4éTom
HMEIOLINXCS PECYpPCOB, COOCTBEHHBIX BOSMOKHOCTEH M IPEAIIOUYTEHHIA;

J1aBaTh OLIEHKY HOBBIM CHTYaIlHsIM;

pacImpsATh paMK1 y4eOHOTO IIPpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JieNIaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CrIocoOCTBOBaTh ()OPMHPOBAHHMIO W TPOSBICHUIO SPYIUIHMU B 007acTH (DU3MKH, MOCTOSHHO NOBBIIIATH CBOM 00pa3oBaTeNbHBIA U
KYJIbTYpHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHATbHbIH HHTEJIEKT:

J1aBaTh OIIEHKY HOBBIM CHTYaIMsIM, BHOCHUTh KOPPEKTHBHI B ICTEIBLHOCTD, OIIEHUBATH COOTBETCTBHUE PE3YJIbTATOB IEIISIM;

BJIAJICTh HAaBBIKAMH ITO3HABATEILHON pe(IeKCHH KaK OCO3HAHUS COBEPILIAEMBIX JICHCTBUI M MBICIUTEIBHBIX IPOLECCOB, X PE3yIbTATOB U
OCHOBAaHUI;

MCTIOJIb30BATh MPUEMBI pe(IICKCHUU JIJIsl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PHUCKH ¥ CBOEBPEMEHHO MPUHUMATH PEILICHUS 10 HX CHIDKCHHUIO;

NPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX IPU aHAIIU3€ PE3Y/IbTaTOB JICSTEIbHOCTH;

MIPUHUMATH ce0s, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI M QpTYMEHTHI IPYTUX MIPH aHAIIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mporecce nocTHXKEHUS JTMYHOCTHBIX PE3yJIbTATOB OCBOEHMS NMPOrpaMMbl MO (pU3MKe s YpOBHS CpeJHEro oOuero oopa3oBaHHs Y
00y4aroImuXxcst COBEPIICHCTBYETCS YMOLMOHAIBHBIN HHTEIUIEKT, TIPEATIONIATr Ao ¢hOpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKJIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHHME, BUJIETh HAINPABIICHUS Pa3BUTHS COOCTBEHHOMH
SMOILIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ce0¢€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEJIEHHE, CHOCOOHOCTh
aIanTHPOBATHCS K IMOIIMOHAILHBIM U3MEHEHHUSIM | MTPOSBIISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHWBAIINH, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIKEHHIO IEJH M YCIIEeXy, ONTUMHI3M, HHUIIMATHBHOCTh, YMEHHUE JIEHCTBOBAThH
UCXO0/11 U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATh €ro MpPU OCYHIECTBICHUU OOIEHHMS,
CTIOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO;

COITMATFHBIX HAaBBIKOB, BKJIFOUYAIONIMX CIIOCOOHOCTHh BBICTPAaWBATh OTHOIICHUS C APYTUMH JIFOJIBMH, 3a00THUTHCS, MPOSBISATh HHTEPEC U
pasperiatbh KOH(QIUKTHL.



INPEAMETHBIE PE3YJBTATbBI

K xonny oOyuenust B 10 kiacce npeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)aTb c()OPMUPOBAHHOCTh Y O0ydaromuxcs
YMEHUU:

JEMOHCTPHPOBATH HA IIPUMEpaxX Pojb U MECTO (PM3UKU B (POPMUPOBAHHH COBPEMEHHOI HAYYHOW KaPTHHBI MUPA, B PA3BUTHH COBPEMEHHON
TEXHUKU U TEXHOJIOTMH, B IPAKTUYECKOMN NEATEIBHOCTH JIIOIEH;

YUUTBIBAaTh TPAHUIBI IPUMEHEHUS U3YyUCHHBIX (PU3NYECKUX MOJEJEH: MaTepualibHas TOUKa, MHEpLUalIbHas cucTeMa OTcUéTa, abCOIOTHO
TBEPJIOE TEJO, UJICANIbHBIN a3, MOAEIN CTPOEHHS ra30B, JKUAKOCTEH U TBEPABIX TN, TOUCUHBIH MEKTPUUECKUH 3aps]l IpU PEeLIeHUN (PU3NUECKUX
3a1ad4;

pacrio3HaBaTh (pu3myuecKue sBICHHs (IIPOIECChl) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXAHUKH, MOJEKYISIPHO-KUHETUYECKOH Teopuu
CTPOEHUS BEILECTBA U JIEKTPOIMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBM)KEHUE, CBOOOIHOE MAJICHUE Tell, IBUKEHUE 1O
OKPY>KHOCTH, MHEpLIUs, B3auMojieiicTBue e, Auddys3usi, OpoyHOBCKOE JBMKEHUE, CTPOSHHE KUAKOCTEH U TBEPIBIX TeJl, U3MEHEHHE 00bEMa Tel
IIpY HarpeBaHuU (OXJIAX/IEHUH), TEIUIOBOE paBHOBECHE, UCIIApEHUE, KOHCHCAllMs], IJIaBJIeHUE, KPUCTAJUIM3ALMs, KUIIEHNE, BIIaXXHOCTh BO3/yXa,
IIOBBIIICHNE JIABJICHHS Ta3a IIPU €r0 HAarPEBAHUM B 3aKPBITOM COCYZE, CBSA3b MEXKAY ITapaMeTpaMH COCTOSHMS ra3a B U30IIpoleccax, IEKTPU3 alus
T€J, B3aMMOJECHCTBUE 3aps10B;

OIUCHIBATh MEXAHUYECKOE JABM)KEHHE, UCIONb3Yysl (PU3UUYecKre BEIMYUHBL: KOOPJIMHATA, [TyTh, IEpEMEIlEHIE, CKOPOCTh, YCKOPEHHUE, Macca
Tena, cuja, UMITYJIbC Tela, KHHETUYEeCKasi SHEprusi, MOTEeHIMalIbHAs SHEPrusi, MeXaHndyeckas paboTa, MexaHU4ecKas MOIIHOCTb; MpU OMHCAHUU
MPaBWJIbHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAYEHUS U €AMHMIIBI, HAXOAUTh (POPMYJIbI, CBS3bIBAIOLINE JAHHYIO
(bu3NYECKyI0 BETUUNHY C IPYTHMMHU BEJIMYMHAMU;

OIUCHIBATh U3yUYCHHbIE TEIUIOBBIE CBOMCTBA TENl U TEIUIOBBIE SIBIEHUS, MCIOb3Ys (U3UUYECKUE BEJIMUYMHBI: JIaBJICHUE Ta3a, TeMIeparypa,
CPEIHsIsl KHHETHYECKask SHEPTHs Xa0TUYECKOTO JIBUKEHHS MOJIEKYJI, CPETHEKBAIPATUYHASL CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSA
sHeprus, pabora ra3a, kKo3GPUIMEHT MOJIE3HOr0 JAEHCTBUS TEIJIOBOIO JBHUraTelis; IPHU OMMCAHWU MPAaBUIBHO TPAKTOBATH (PU3NYECKUN CMBICI
UCMOJb3yEeMbIX BEJIWYMH, UX OOO3HAYEHMS M €IUHHIIBI, HAXOJUTh (OPMYJIbI, CBS3BIBAIOLIME JAaHHYIO (PU3MUECKYIO BEJIWYMHY C JAPYTUMHU
BEIIMYUHAM;

OIHCHIBAaTh U3y4YEHHbIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U 3JIEKTPUUECKUE SIBICHMS (IPOLECCHI), UCHONIB3YS (PU3NYECKUE BETUUYHMHBI:
JNEKTPUYECKUN 3apsifl, DIIEKTPUUECKOE IT0JIE, HAMPSKEHHOCTD MOJIs, TOTEHIMAN, PA3HOCTh MOTEHIIMAIIOB; IIPU ONKMCAHUM MPABUJIBHO TPAKTOBATh
(bu3nYeCKni CMBICT UCTIONb3YEMbIX BEJTMUHMH, UX 0003HAYEHUS U €IMHUIIBL; YKA3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUUECKYIO BEITUUHUHY
C IpYTMMHM BEJIIMYMHAMY,

aHAJIM3UPOBATh (PU3NUECKUE MTPOLECCH U SBJICHUS, UCIONb3Ys (pU3MUECKUe 3aKOHBI U MPUHLHUIBL: 3aKOH BceMUpHOTro Tsrotenus, I, I u 111
3aKkOHbl HBIOTOHA, 3aKOH COXpAaHEHMS MEXAaHWYECKOW HHEPIrUH, 3aKOH COXPAHEHUsI HMITYJbCAa, MPUHLUII CYMEPIO3UIMN CHJI, MPUHIHNI
PaBHOIIPaBUs MHEPLUUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETHYECKYHO TEOPHIO CTPOEHHUs BELIECTBA, a30BbIE 3aKOHBI, CBS3b CpPEIHEHN
KUHETHYECKOW HEPruM TEIUIOBOTO JBM)KEHHUS MOJIEKYNl ¢ aOCONIOTHOW TeMmepaTypoil, MepBbIi 3aKOH TEPMOJIMHAMMKH, 3aKOH COXpPAaHEHHUS



AJIEKTPUUYECKOTO 3apsija, 3akoH KylloHa, mpu 3TOM pasianyaTh CJIOBECHYIO (DOPMYITHUPOBKY 3aKOHA, €M0 MAaTEMaTHYECKOE BBIPAKECHUE M YCIOBHS
(rpaHuIIbl, 00IACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE INPHUHLMIIBI JAECHCTBUS MallMH, NPUOOPOB M TEXHUUYECKUX YCTPOWCTB; pazivyaTh YCIOBUS HX 0€3011aCHOTrO
HCII0JIb30BAaHNUs B IOBCETHEBHOM JKU3HHU;

BBINOJIHAT SKCIIEPUMEHTHI IO UCCIIEIOBAHHUIO (PU3MUECKUX SBICHUN M MPOIECCOB C UCIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH,
IpU 3TOM (QOpMYyJIHMpOBaTh MpodiieMy/3aaduy U I'MIIOTEe3y y4eOHOro SKCIEpUMEHTa, cOOMpaTh YCTAaHOBKY M3 INPEAJIOKEHHOTO 000pyNOBaHHUS,
IIPOBOJIUTH ONBIT U (POPMYIMPOBATH BBIBOABI;

OCYILIECTBIIATh IPSMbIE UM KOCBEHHBIE H3MEpPEHHUS (PU3MUECKUX BEJIWYMH, IPU 3TOM BBIOMpPATh ONTUMAIbHBIA CIIOCOO H3MEpEHUs u
HCIO0JIb30BaTh U3BECTHBIE METO bl OLIEHKU MOTPELIHOCTEN U3MEPEHMUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (PU3MYECKHMMM BEJIMYMHAMH C HCIHOJb30BAHHMEM IMPSIMbBIX HM3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCUPOBAaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUjAe TaOiaull U rpaduKoB, JelaTh BBIBOABI 10
pe3yJsibTaTaM HCCIe10BaHus;

co0oIaTh MpaBmiia 0€301MacHOro Tpy/a MpHU MPOBEACHNN UCCIIEOBAHUI B paMKaxX y4eOHOTO SKCIIEPUMEHTa, Y1eOHO-UCCIIeT0BATEIbCKON
U IIPOEKTHOM JeATEIBHOCTH C UCIIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpHOro 000py10BaHNUS;

pemaTbh pacy€THbIC 3a/lauM C SIBHO 3a/JaHHON (U3MUECKONW MOJEIbIO, UCIONIb3Ys (DPU3MUYECKHE 3aKOHBI M IPUHIMUIBI, HA OCHOBE aHalIM3a
YCIIOBUS 33Jauu BBIOMPATh (U3NYECKYIO MOJENb, BBIACIATh (PU3NYECKUE BETUYMHBI U (HOPMYJIbl, HEOOXOAUMBIE JUIsl €€ pelIeHUs], TIPOBOJUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HAaUeHUS (PU3NUECKON BEIHUNHBI,

pelaTh KayeCTBEHHbIE 3aJaYd: BBICTPAUBAaTh JIOTHYECKH HENPOTHBOPEUMBYIO LIEMOYKY PACCYKICHHM C ONOPOM HAa M3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKHUE SIBICHMUS;

UCIOJIb30BaTh IPU PpEHIeHUH Y4YeOHBIX 3aJad COBPEMEHHble HH(OPMALMOHHBbIE TEXHOJOTUU JUISl IIOMCKA, CTPYKTYpHUPOBAHMS,
UHTEpPIpETallMl W TPEICTaBICHUS Y4eOHOM M HAyyHO-NOMYJISPHONM HH(POpMAIUH, IMOJYYEHHOM M3 pa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OopMaIHio;

NPUBOANUTH MPUMEPHI BKJIa/a POCCUHCKUX U 3apyOeXHbIX YUEHBIX-(DU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE INPOLIECCOB OKPYKAIOIIEro
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIOJIb30BaTh TEOPETHUUECKHUE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOM KU3HU /7151 o0ecrieueHus: 6€30MacHOCTH MpU 0OpallieHUuH ¢ MpUoopaMu 1
TEXHUYECKUMHU yCTPOMCTBAMU, Ul COXPAaHEHHsI 3J0POBbsI U COOJIIOICHUS HOPM SKOJIOTHYECKOTO TOBEIEHUS B OKPYXKAIOLIEH cperie;

paboTaTe B TpyIIeE C BBIIOJHEHHEM pAa3JIMYHbIX COLMANBHBIX pOJIeH, MJIAaHUPOBaTh pPabOTy TPYMIMbI, PAIMOHAIBHO paclpeneniTh
00s13aHHOCTH M IUIAHHPOBATH JIEATEIBHOCTh B HECTAaHAAPTHBIX CUTYAlUSAX, a/IEKBAaTHO OIIEHMBATH BKJAJ KaXXJOTO M3 YYaCTHUKOB IPYMIbI B
pelIeHre paccMaTpuBaeMon MPOOIEMBI.

K konmy oOyuenust B 11 kiacce npeaMeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaxaTb C(HOPMUPOBAHHOCTH Y O0yJaromuxcs
YMEHHH:



JEeMOHCTPHPOBATH HA MIPUMEpaxX Pojib U MECTO (PM3UKU B (POPMUPOBAHHH COBPEMEHHOI HAyYHOW KAPTHHBI MUPA, B PA3BUTHH COBPEMEHHOMN
TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOHN EATEIbHOCTH JIFOJIEH, IIEIOCTHOCTh U €AMHCTBO (PU3NYECKON KapTUHBI MUPa;

YUUTBIBATh I'PaHULIbI IPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJENEN: TOYCUHBIH 3JIEKTPUUECKUH 3aps], JIyd CBeTa, TOUEYHbIH MCTOUYHUK
CBETa, siIepHasi MOJIENIb aTOMa, HyKJIOHHAs: MOJIENIb aTOMHOT'O si/ipa MPH pelieHHH (PU3NIECKHX 3a/1a4;

pacrio3HaBaTh (U3UYECKUE SBICHHUS (IIPOLECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB JIIEKTPOAMHAMHKH W KBAHTOBOM (DU3HKH:
JIEKTpUUECKasi IPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE AEUCTBHUS TOKA, B3aUMOJEHCTBUE MAarHUTOB, 3JI€KTPOMAarHUTHasI
MHAYKIMS, 1eHiCTBUEe MarHUTHOI'O IOJISl Ha MMPOBOJIHUK C TOKOM U ABWXKYILIMICS 3apsij, JIEKTPOMarHuTHbIE KOJIeOaHUs U BOJIHBI, IPAMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTPaKEHHE, MpeJIOMIIeHHEe, nHTephepeHIus, TM(PaKIHs 1 TOIAPU3aIUsl CBETa, AUCIEPCUS CBETa, POTOIIEKTPUICCKUI
apdekr (poroddhdekr), cBeToBoe naBiICHHE, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa aToMa BOJOPOZIA, ©CTECTBEHHAsS W HMCKYCCTBEHHAs
PalliOaKTUBHOCTb;

OIKCHIBATh U3yYCHHbIE CBOIMCTBA BelleCTBA (3JEKTPUUECKHUE, MATHUTHBIE, ONITHYECKUE, JIEKTPHUECKYIO IPOBOAUMOCTh PA3JIMYHBIX CPEl) U
AJIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI), UCTIONB3Ys (DPU3MUECKUE BEIMYHMHBI: AIICKTPUUYCCKHUNA 3apsi, CHa TOKA, HIEKTPHUECKOE HAIpPsDKEHHE,
AJIEKTPHUYECKOE COMPOTHBIICHHE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBHKYINAs CHia, padoTa TOKa, MHAYKIHS MAarHUTHOTO IOJIsA, cujia Ammepa,
cuna JlopeHla, HHAYKTUBHOCTh KAaTYIIKH, SHEPIHsl 3JEKTPUYECKOTO M MAarHUTHOIO IOJIeH, NMepHoa M 4acToTa KosieOaHWi B KoseOaTeIbHOM
KOHTYpE, 3aps]l U CHJIa TOKA B MPOLIECCe TapPMOHMUYECKUX JIEKTPOMArHUTHBIX KoJjeOaHuH, POKycHOE pacCTOSHUE M ONTHYECKas CHJIA JIMH3bI, IPU
ONMCAaHWM TPABWIBHO TPAKTOBATh (H3MUECKUH CMBICT HCIIOJIB3YEMBIX BEIMYMH, WX OOO3HAUeHWs] W EIWHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BETUYNHY C IPYTHMHU BEIIMYHHAMU;

OIMCHIBATh M3yYEHHbIE KBAHTOBBIE SIBJIEHUS M MPOLIECCHI, UCIOIb3Ys (PU3MUECKUE BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA
BOJIHBI M YAaCTOTa CBETA, SHEPIUs U UMITYJIbC (POTOHA, MEPHOJ MOJTypaciajia, SHEpIUs CBA3U aTOMHBIX J€p, IPU OMMCAHUH NPABHIIBHO TPAKTOBATh
(U3NIECKUN CMBICI UCTIONB3YEMBIX BEITMUNH, HX 0003HAYCHUS U €IMHHIIBI, YKa3bIBaTh ()OPMYITBI, CBS3BIBAIOIINE JAHHYIO (PH3UUECKYIO BETHUUHY
C IPYTUMU BEITMYMHAMH, BEIYUCIISATH 3HaUCHNE (PU3NYECKON BETMIHHEI,

aHAJM3UPOBaATh (PU3NUECKUE TPOLIECCH] U SIBICHUS, UCIIOB3Ys (PU3NUYECKHUE 3aKOHBI U MPUHLHUIIBL: 3aKOH OMa, 3aKOHBI IOCJIEI0BATEIBHOTO
U TapajyIebHOTO COEAMHEHUs TPOBOAHUKOB, 3akoH JDxoyns—JIeHna, 3aKOH »AJIEKTPOMAarHUTHOM MHIYKLMH, 3aKOH HPSIMOJIMHEHHOTOo
pacrpoCTpaHeHHsI CBETa, 3aKOHBI OTPAKEHHS CBETa, 3aKOHBI MPEIIOMIICHHS CBETa, ypaBHEHHE DiHIITeHa Tt hoTtodddekra, 3aK0oH COXpaHEHU ST
SHEPIHH, 3aKOH COXPaHEHHs] MMITYJbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsaa, 3aKOH COXPAHEHHWs MacCOBOTO YHCIa, MOCTyiathl bopa,
3aKOH PaJMOAaKTUBHOIO pacraja, MpU STOM pa3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKOoe BBIpaKEHHE U YCIOBHUS
(rpaHuIBl, 00J1ACTH) TPUMEHUMOCTH;

OTIPEIENIATH HANpaBJIEHUE BEKTOPA HHIYKIIMA MarHUTHOTO TTOJISI TPOBOTHHUKA C TOKOM, CHIIBI AMIiepa 1 critbl JIopeHa;

CTPOMUTH U OMHUCHIBATh N300pakeHUe, CO3/1aBaeMOE IJIOCKUM 3€pKajioM, TOHKOH JINH30M;

BBINOJIHAT SKCIIEPUMEHTHI IO MCCIEIOBAaHUIO (PU3MUYECKUX SIBICHUN M MPOLECCOB C UCHOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEpPEHHIA:
npu 3ToM (QOpMYIUpPOBaTh NMpodiieMy/3aady U THIOTE3y y4eOHOro SKCHEpUMEHTa, cOOMpaTh yCTAaHOBKY M3 IMPEAJIOKEHHOTO 000pYIOBaHHUSA,
IIPOBOJIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;



OCYILIECTBISATh MpPSMble M KOCBEHHbIE H3MEpeHHs (DU3NYECKHX BEJIMYUH, MPU ITOM BBIOMPATh ONTUMAIBHBIM CIIOCOO W3MEpEeHUs U
UCII0JIb30BaTh U3BECTHBIE METOIbI OLIEHKU IIOTPEIIHOCTEN U3MEPEHMI;

UCCIIEIOBaTh 3aBUCUMOCTU (U3MYECKHUX BEJIMYMH C HUCIOJIb30BAHUEM IMPSMBIX H3MEPEHUMH: NPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yNbTaThl MOJTYYEHHOW 3aBUCHMOCTH (U3UYECKUX BEIWYMH B BHJE TAaOMUI] W TpadUKOB, JENaTh BBIBOJBI IO pe3yabTaTaM
UCCIIEIOBaHMS;

coOuroaTh npaBuiia 0€30MacHOro TpyZa IpHU MPOBEACHNUN UCCIIEA0BAaHUM B paMKax yueOHOIo SKCIEpUMEHTa, yueOHO-UCCIIe10BaTeIbCKON
Y IIPOEKTHOM JEATEIBHOCTH C MCII0JIb30BaHUEM U3MEPUTENILHBIX YCTPONCTB U J1a00paTOPHOTo 000py10BaHNUS;

pemarpb pacu€THBIC 3a/1a4M C SIBHO 33/JlaHHOW (PU3MUYECKOW MOJENBIO, MCIOJNB3Ys (hM3MYECKHe 3aKOHBI M MPHHIUIIBI, HA OCHOBE aHAIN3a
YCIIOBHSL 337a4ll BHIOMPATh (PU3MUECKYIO MOEIb, BBIIEIATh (PU3NUECKUE BEITMUMHBI U (OPMYIIBI, HEOOXOMUMBIE Ui €€ PEelIeHUs, TPOBOIUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOJyY€HHOI'O 3HaUeHUs (PU3MUECKON BETUYMHBI;

pelarh KayeCTBEHHbIE 3aJa4uy: BBICTpaMBaTh JIOTMYECKH HENPOTHBOPEUMBYIO LIETIOYKY PACCYXAECHHH C ONOPOM Ha U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3HUECKHUE SIBIICHHUS;

UCTOJB30BAaTh MPH pEHICHWH Y4YeOHBIX 3a/Jad4 COBpPEMEHHBbIE WH(OpMAIIMOHHBIE TEXHOJOTHH Il IOWCKA, CTPYKTYpHPOBAHHSA,
MHTEpIpETallud M MPEICTaBICHHUS y4yeOHOM M HaydHO-NOMYJISIpHOW HMH(OpPMALUH, MOJYYEHHOM W3 PA3JIMYHBIX HMCTOYHMKOB, KPUTHUYECKU
aHAJIM3UPOBATh [10JydaeMyro HH(opMaIHio;

OOBSACHATh MPUHIMUIBI ACUCTBUS MaIIMH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB, pa3iauyarh yCJIOBHsS UX O€30MIaCHOTO HCIOJIb30BAHHUS B
TIOBCETHEBHOM KU3HH,

NPUBOANUTH MPUMEPHI BKJIaZia POCCUICKUX U 3apyOekHbBIX YUEHBIX-(PU3UKOB B PAa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO
MHDa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUIA;

HCIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOM KU3HU /17151 o0ecrieueHus: 0€30MacHOCTH MpU 0OpallleHUuH ¢ IPUOOpaMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, AJII COXPAHEHUS 310pPOBbs U COOIIOCHHSI HOPM SKOJIOIMUECKOT0 TIOBEJIEHUS B OKPYKAIOILEH cpele;

paboTaTe B TpyIIe C BBITOJHEHHEM pAa3JIMYHbIX COLMANBHBIX poJIed, IJIaHHUpPOBaTh pPabOTy TPYMIMbI, PALMOHAIBHO paclpenensTh
0053aHHOCTH M IJIAHUPOBATh JAEATENBHOCTh B HECTAHJAPTHBIX CHUTYallUsX, aJeKBaTHO OLIEHMBATh BKJAJ KaXJOTr0 M3 YYaCTHHUKOB TPYIIBI B
pelieHre paccMaTpuBaeMon IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Hroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
) TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka [JOK

@dazoBbIE IEPEXOBI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
+ reKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 71eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nosne. DIeKTpoMarHuTHas 1 1 3 bubnnoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4yeckne U dJIEKTPOMArHUTHBIS 5 | bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
) OTHOCUTEIIHLHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBI aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 Etlf:j;lif;sigg};fmcwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

®u3nka — HayKa O IPUPOJIE.

1 Hayunble MeTZK bl HO?I»)HapHI/ISI 1 bubmmorexa [OK

yi A https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Pousb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIeH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIHFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE | bubnnorexka [HOK
JOBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBobomHoe majieHne. Y CKopeHue 1 bubnuorexa [JOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepHaIbHON TOYKH IO 1 bubmmorexa [JOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 IIpuHiun oTHOcUTENbHOCTH [ anumes. 1 bubmuoreka [JOK




HuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK

? cyneprosHt citl. Bropoit saxon https://m.edsoo.ru/ff0c3bes
HproToHa 17151 MaTepUaIbHON TOUYKHU

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUaJbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TskecTu. IlepBasg kocMuueckas bubmmorexa LHOK

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

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapduument tpenus.

13 Cuna :ngOTI/IBJ'IeI—(IbI/Iq})I npu I[BI/IE(CHI/II/I bubnmorexa LIOK

https://m.edsoo.ru/ff0c3{76
TeNa B JKUAKOCTH WJIM ra3e
[TocTynaTenbHo€e U BpamaTreabHOe

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPAOIO TENA
HNMnynsc MaTepuanbHOW TOYKH,

1 CHUCTEMBI MaTePUAITbHBIX TOYCK. bubnmoreka [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMmnyiabsca. PeakTuBHOE NBUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernaeckast sHEpTUsS MaTepruaIbHONR bubnmnoreka [JOK
ToukHu. Teopema 06 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUu

17 IToreHunanbHas sHEprusi. bubnuoreka [IOK




18

[ToreHuunanbHas SHEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MPYKUHBIL.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HEIMOTCHIIMAJIBHBIX CHUJI C UBMCHCHUEM
MeXaHUYECKOU OHCPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3NHOBOTO KI'yTa»

20

21

22

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCcKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTypa
u e€ u3Mepenue. [llkana Temneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
Pa3pexKEHHOT0 ra3a»

79 H3onponecchl B ACATBHOM ra3e U X bubnnorexa [JOK
rpadguueckoe npeacTaBlIeHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3menenust. KonnuectBo bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusl OTHOATOMHOI'O UJ€AIIBHOIO
rasa

31 Bunae! renionepenaun bubmmorera [IOK

https://m.edsoo.ru/ff0c5¢c36
VYV nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonngecTBo TemnoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenaye. AnuabaTHBIN mpolece

3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK
NIPUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs poIieccoB B bubnmoreka [JOK




npuponae. Bropoii 3akon
TEPMOJAMHAMUKU

[Tpuniun nevicreust u KII1/ TermoBoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallWHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKoJOoru4YecKue npooIeMbl
TEIUIOPHEPTETHKHU
18 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas padboTa mo Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 ITapooOpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJI&KHOCTh BO3/1yXa. HachleHHbIl bubnmorexa LIOK
Ayxa. Hachit https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
4 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTaJIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUAIIbI
[TnaBneHue M KpUCTAIITA3AITHSI.
43 VY nenpHas TEMa0Ta MIaBICHUS Bubmmorexa LHOK
A ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44 VYpaBHeHHe TEI0BOro H6anaHca
PABHEHHE TEIHIOROTO Datial https://m.edsoo.ru/ff0c6820
45 DneKTpU3aIus Tei. DINEKTPUICCKUN bubnmnoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 OJYOPOBOIHUKH. 3aKOH COXPaHEHUI buGnnorexa LIOK
yip a ’ p https://m.edsoo.ru/ffO0c6bcc
3JIEKTPUYECKOIO 3apsijia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. ToueuHBIN 31€KTPUIECKUI Eubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6ces
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX TosneH. JInnun https://m.edsoo.ru/ffOc6df2
HAPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIecKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
’ tadt. https://m.edsoo.ru/ff0c6£00
[IOTEHIAAIOB
ITIpoBOOHUKH U DUSIEKTPUKHU B
50 3J'IpeKT OCTaTUIECKOM HOIJ)'IC bubmmorera [TOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMkocTh. KoHmencato
p A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MJIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorera [TOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHas pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIUIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

amnmapara, CTpyMHOT0 IpUHTEpa.
DJIEKTpOCTaTUUYECKas 3aIUTa.




55

56

57

3a3emileHue AIEKTPOIpruOOpPOB

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenvHOE, MapaiesibHOE,
CMEIIaHHOE COSANHEHHE
npoBoAHKKOB. Jlaboparopnas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

PabGoTa 1 MOIIHOCTB AMEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 17151 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJIC ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

0.5

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

59

PesepBnbiil ypok. KonTposibHas
pabora o Teme "DnexTpoauHaMuka /
Bcepoccuiickas mpoBepoyHas padboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

61

O06o06mmarmuit ypok
«OnexTponuHamukay / Beepoccuiickas
poBepoyHas paborta

DJNIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be




DJIEKTPUUYECKUHN TOK B BAKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITYUYKOB
[TorynpoBoiHUKH, X COOCTBEHHAs U

63 IpUMecHas MpoBoAUMOCTb. CBoiCTBa | bubnmoreka [JOK
p—n-nepexoaa. [lonynpoBoaHNKOBBIE https://m.edsoo.ru/ffOc84ae
npuOOpbI
DIIEKTPUUYECKHI TOK B pacTBOpax U

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPONIUn3
DIIEKTPUUYECKHI TOK B ra3ax.

65 CamocTosTeTbHbIN 1 | bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npuOopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE | bubnnorexka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€301acHOCTH
KonTponbnas pabora no teme

67 «9nekrpocraruka. [locTosHHBIN | bubnuotexa [JOK
ANEeKTpUYeCcKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEAAX»

68 PeseprubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
o temam 10 knacca https://m.edsoo.ru/ff0c8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
[\
‘:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue i[:;:ennﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTossHHBIE MATHUTHI U UX

| B3auMoJielicTBHE. MarHuTHOE 10JIe. | bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHON UHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OnbIT DpcTeaa. | bubmmoreka [JOK
B3anmoneiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas pabota «3yueHue | | bubnmnorexa [JOK
MarHuTHOTO II0JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)»

JleficTBHe MarHUTHOT'O MOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMU. IC 1
WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTB. SIBIICHUE
camounaykiuu. 31C caMOMHyKIIU K.
DHeprusi MAarHUTHOTO MOJIsl KATYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATEINb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

14

O6o06maromuii ypok «MarautHoe
I10JI€C. SHGKTPOMaFHI/ITHaﬂ UHIAYKOUS

KonTponbHas pabora mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTPOMaFHI/ITHaSI I/IHI[}/KIII/ISI»

CB00O/IHBIE MEXaHUYECKUE
Konebanus. ['apmMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHH.
[IpeBpamenue snepruu
JlaGopatopHnast pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU U MacChl Tpy3a»

Konebarenbublit KOHTYp. CBOOOIHBIE

bubnuoreka [IOK
https://m.edsoo.ru/ffO0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ff0caf06

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMArHuTHBIC KOoJIEOaHHS B
nacajibHOM KOJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxXaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHE Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMarHUTHBIC
Kose0anus

[lepemennsbiii Tok. CHHYCOMIATBHBIN
MepeMeHHbIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0cb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpOUCTBO U MPAKTHUYECKOE
IIPUMEHEHHUE IIEKTPUYECKOr0 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa,
JIMHUU 3JIEKTpoliepesayd

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE IEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
JIEKTPO’HEPIHH B IOBCEAHEBHOMN
AKHU3HU




MexaHu4ecKue BOJIHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U IPOOJILHBIE BOJIHBI
2 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHuTHBIE BOJIHBI, UX
. bubnuorexa [{OK
23 cBOMcTBa U ckopocTsk. [lIkana
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacts
cBA3U. Paguonokanus
’5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEeHne
26 CBETa B OJJHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
bubmmoreka IIOK
27 oTpaxxeHus ceera. [loctpoeHue
. https://m.edsoo.ru/ff0cd4e0
n300pakeHMi B TUIOCKOM 3epKasie
[Ipenomnenne ceera. [lonHoe
73 BHYTpEeHHee oTpaxkeHue. [IpenenbHblil bu6muoreka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUs
79 JlabopaTtopHas pabota «3mepenne bubnmnoreka [JOK
IoKasaTelis PETOMIIEHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubnmoreka [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIuH3bI

JlaGopaTopHas pabora

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CloXHBIA COCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepcun
CBETa»
13 Wntepdepennus cera. Audpaxus bubnuoreka [IOK
ceta. [ludpakimonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspusanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
['panu1bl MPUMEHUMOCTH
36 KJIaCCMYECKOU MexaHuKu. [TocTynarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
bu6nmorexa LIOK
37 3ameyieHre BpeMEHH B COKpAIlleHNe
https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprusi ¥ UMNYJIbC PEISTUBUCTCKOM
. bubmuoreka [JOK
38 yacTULbl. CBSA3b MAcChl C SHEPTHEN U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. bubnuotexa [JOK
39 OcHOBBI CIELIMATIBHON TEOpUN

OTHOCUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf610




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOIMOTEKA
41 otod(ddexra. OnwITe A. T'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsbl poTorddekra. YpaBHeHue
42 QﬁHmTegﬂa nq:lq)(bomatbgema bubmmorexa LIOK
A ' https://m.edsoo.ru/fi0d015e
«Kpacnas rpanumna» ¢potodaddexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHUYECKOE NEHCTBUE bubmmorexa LOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MIPAKTUIECKOE TPUMEHCHHE!
44
¢dorosnemenT, GpoTogaTUNK,
coJIHeUHas baTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAaHTOBOU OITUKHY https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu bubmmorexa [TOK
pPOpAA IO p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
but6mmoreka [IOK
47 I1 b
OCTYHATEL HOpa https://m.edsoo.ru/ff0dOafa
W3nyuenne n mornomnieHne GpoTOHOB
48 i I/I}ll'lqe €XO0JIe aTOMa C O H(()ll)"O OBHS bubmmorexa TIOK
P pexoa . 8 i https://m.edsoo.ru/ff0dOafa
SHEPTUU HA OpyTroi. Buasl ciekTpoB
BoimoBble cBoMcTBa YacTHIL. BOTHEBI
. bubnuorexa [IOK
49 ne bporina. KopnyckynsipHo-

BOJIHOBOM nyanu3Mm. ClIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8
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BBIHYXXACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa

PaaOaKTUBHOI'O U3TTYyYCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
n3iydeHus. Biousnue
PaJIMOAaKTUBHOCTH Ha )KUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIM U NO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbIin
peaktop. [Ipo6iiembl, NEPCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIEPHOM
SHEPTETUKHU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOICHUS U
perucTpanuu JIEMEHTAPHBIX YACTHII.
Kpyrusiit cton «®@yHaaMmeHTanbHbIe
B3aUMOJIEUCTBUS. ENUHCTBO
(bu3MUecKOil KapTUHBI MUPA

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

DTarnbl pa3BUTUSL ACTPOHOMUU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YeHHE aCTPOHOMMH. Bug
3BE3aHOTO HeOa. Co3Be3ausl, spKue
3BE3/1bl, IUIAHETBI, UX BUINMOE
nBrokenne. ConHeyHas cCUCTeEMa




56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHeprun CosHua U 3BE3]1

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHON
nociieoBaTelbHOCTU. BHyTpeHHee
cTpoenue 3BE311. COBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBostoniu CoJHIa U 3BE31

Mnineunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. ['anaktuku. YépHbie
JBIPBI B SIAPAX TalaKkTHK

Bcenennas. Pazberanue rainakTuk.
Teopust bonbiioro B3pbiBa.
PennkroBoe usnyuenue.
MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUU

61

62

63

64

KontponbHas padoTa «2J1€MEHTHI
aCTPOHOMUU U acTPOPU3UKK»

O6o06uaromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON U
ATUYECKOH cdhepax NeaTeTbHOCTH
YyeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O6o0maromuii ypok. Poib




(dbuzmveckoit Teopuu B (HGOpMUPOBAHUHT
MPECTaBICHUN O (PU3UYECKOM
KapTHHE MHpa

O6o06maromuii ypok. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
Hay4YHBIX IIPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MaruutHoe noie. |
DneKTpoOMarHuTHasi MHAYKLHS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CHeIMaIbHON TEOpUHU 1
OTHOCHUTEJIbHOCTH
Pesepnsiii ypok. KBanToBas ¢usnka.

68 SHGBEeHTH};I::TpOHOMHH u ’ 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d1784
acTpopU3UKH
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30BATEJIBHOM

INPOI'PAMMUBI
10 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBI CPeIHEro 06111ero
o0pa3zoBaHus

10.1

JleMOHCTpHpOBaTh Ha TMpUMeEpax pPojb U MECTO (U3UKH B (POPMHUPOBAHUHM COBPEMEHHON HAYYHOH KapTHHBI MHpaA, B

Pa3sBUTHH COBpeMCHHOﬁ TCXHHUKHU U TeXHOHOFI/Iﬁ, B HpaKTquCKOﬁ JNEeSITEILHOCTH JII0ACH

10.2

10.3

Y4uTHIBaATh T'paHULIbI IIPUMCHCHHUS HU3YUCHHBIX (1)I/I3I/I‘16CKI/IX MOI[GJ'ICﬁZ MaTCpHajibHad TOYKA, MHCPIHMAJIbHAsA CUCTCMaA
OTC‘léTa, a0COJIIOTHO TBépI[OC TCII0, I/I,I[CaJ'ILHHﬁ ra3; mMoacjii CTpOCHHA Ia30B, )KI/I,Z[KOCTeﬁ u TBép,I[LIX TCII, TOYCYHBIN

AIIEKTPUUYECKUI 3apsij1 — MPH peleHN: (HPU3NIECKHUX 3a/1a4

Pacno3naBaTh ¢usnyeckue sABICHHs (MPOLECChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB MEXAaHMKH, MOJEKYJISPHO-
KMHETHYECKOW TEOPHM CTPOEHUS BELIECTBA U AJIEKTPOJMHAMUKHU: PABHOMEPHOE UM PABHOYCKOPEHHOE MPSIMOJIMHENHHOE
JBIKEHUE, CBOOOJHOE TMaJeHHWe TeJl, JBWKEHHWE MO0 OKPY)KHOCTH, HHEpUMs, B3auMojeiicTBue Ten; auddysus,
OpOYHOBCKOE JIBUJKEHHE, CTPOEHUE JKMJIKOCTeHM M TBEPABIX TeJl, H3MEHeHHe oObéMa Ten NpU HarpeBaHUU
(oxJ1ax/1IeHuN), TEMJIOBOE paBHOBECHE, HCIapeHHe, KOHSHC CAlMsl, MIaBlIeHNne, KPUCTAJUIN 3allusl, KUIIEHHE, BIaKHOCTh
BO3/1yXa, MOBBILICHUE JABJICHUS raza IpH €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b MEKIY IapaMeTpaMH COCTOSHUS

rasza B U30Ipolleccax; JIEKTPU3AIUs TeJl, B3aUMOJICHCTBHUE 3apsIIOB

10.4

10.5

OnuceBaTh MEXaHUIECKOE JABVKCHUC, UCITIOJIB3Ys q)HSI/IquKI/Ie BCJIIMYMHBI: KOOpAWHATA, IYTh, ICPEMCIICHUEC, CKOPOCTD,
YCKOPCHUEC, Macca TCJjia, CUJjia, UMIIYJIbC TCJId, KHHCTUYCCKAA SHCPIrusl, NIOTCHIIUAJIIbHAA SHCPTHUA, MCXaHNUYCCKAA pa60Ta,
MCXAaHUYCCKasA MOIIHOCTL; HIpPHU OINHCAHUWU HPABUIIBHO TPAKTOBATH (bPI3H‘-ICCKPIfI CMBICJI HUCIHOJIB3YCMBIX BCJIHMYHH, HX
0003HAYEHUS U CIHUHHUIIbI, HAXOJHUTh (bOpMy.]'II)I, CBA3BIBAIOIIUEC TaHHYIO CI)I/ISI/I‘-IeCKYIO BCJIIMYHHY C APYTUMH BECINYNHAMU

OnuceiBaTh HN3YYCHHBIC TCIIJIOBBIC CBOMCTBA T€J U TEIJIOBEIC SABJICHUA, UCIIOJIb3YS (I)I/I3I/I‘ICCKI/IG BCJIIMYMHBI: JaBJICHHUC
raza, TEMIICpaTypa, CPCAHAAd KHHCTHYCCKAs OHEPTUA XaOTUUCCKOI'o JABMIXKCHHUA MOJICKYII, CPCIHCKBaJApaTH4YHaA

CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIJIOTHI, BHYTPEHHSsI SHeprusi, pabora rasza, Ko3Q(GUUIHUEHT MOJE3HOro AeHCTBUS




10.6

TCIIJIOBOI'O JABUTATCIIA, IIPH OINKMCAaHUU IIPABHUJIBHO TPAKTOBATbH (1)H3HHCCKHﬁ CMBICII HCIIOJIB3YEMBIX BCJIIMYWH, HX

0003HaYEeHHS U CANHUIIBI, HAXOOUTH (bOpMyan, CBA3BIBAOIIUE JAaHHYIO (1)I/ISI/ILICCKYIO BCIIMUYUHY C IPYTUMHU BCIMYHNHAM

OmnuceiBaTh HN3YUCHHBIC JJICKTPHYCCKUEC CBOICTBa BCIICCTBA M JJICKTPHUYCCKUEC SBJICHUSA (HpOHCCCBI), HCIIOJIb3Yys
(1)I/I3I/I‘l€CKI/IC BCJIIMYHHBI: BHGKTpI/I‘leCKI/Iﬁ 3apAad, SJICKTPUUYCCKOC II0JIC, HaHpH)KéHHOCTI) I10JIsA, IOTCHIKaJl, Pa3sHOCTb
MMOTCHUUAJIOB, IIPU OIHMCAHUU IMPABHUIILHO TPAKTOBATH (1)PI31/I‘-I€CKI/II\/JI CMBICJI UCIIOJIB3YCMbIX BCIWYHH, UX 0003HaUYCHUS U

CAWHUIBI; YKAa3bIBATb q)OpMy.]IBI, CBA3BLIBAOIINUC JAHHYIO (1)I/I3I/II-ICCKyIO BCJIMYMHY C APYTYMMU BCINYNHAMUA

10.7

10.8

10.9

AHATM3UPOBATH (PU3NUCCKUE MPOIECCHl U SBICHHS, UCIONB3Ysl (U3MUYECKHE 3aKOHBI U TPUHIUILI; 3aKOH BCEMHUPHOTO
tarotenus, I, II u III 3akonsl HbloTOHA, 3aKOH COXpaHEHHsS MEXaHUYECKOM IHEPruu, 3aKOH COXPAHEHHsI MMITYJIbCA,
MPUHUMUIT CYNEPHO3ULMU CHUJI, MPUHLHUI PABHONPABUS MHEPLUUAIBHBIX CHUCTEM OTCUETA; MOJIEKYJSPHO-KMHETHYECKYIO
TEOPHUIO CTPOCHHS BEUIECTBA, FA30BbIE 3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUH TEIUIOBOTO JIBUKEHHUSI MOJIEKYJ C
a0COJIIOTHOW TEeMIEpaTypoil, MEPBBbIA 3aKOH TEPMOJIMHAMUKHU; 3aKOH COXPAHEHHS JJICKTPUYECKOTO 3apsiia, 3aKOH
Kynona; mpu 3ToM pa3nuyarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHHE U YCIOBHUS
(rpaHHu1IBI, 00JIACTH) TPUMEHUMOCTH

OOBSICHATh OCHOBHBIE TPUHIUIBI JACHCTBHUS MAaIlINH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBHS HX
0€30I1acHOTO HCIIOJB30BAaHMS B IIOBCEIHEBHOM KU3HU

BBIOTHATE SKCIIEPUMEHTHI MO HWCCIEIOBAHUIO (DU3MYECKHUX SIBICHUNH U TMPOIECCOB C HCIOIb30BAHHUEM MPSIMBIX H
KOCBEHHBIX U3MEPEHUI; IpU 3TOM (HOpMyIHupoBaTh MpobiieMy (3aJady) U TMIOTE3y y4eOHOro SKCIEpUMEHTa, COOMpaTh

YCTaHOBKY U3 MPEJI0KEHHOTO0 000pYA0BaHUS, TPOBOAUTD OMBIT U (OPMYIUPOBATH BHIBOIBI

10.10

OcyiecTBIsITh NpsMblE U KOCBEHHbIE M3MEPEHUS (PU3MUYECKUX BEJIMYHMH; MPU ATOM BHIOMpATh ONTHUMAIbHBIA CIOCOO

HU3MCPCHUA U UCIIOJIB30BATH U3BCCTHBIC MECTOABI OLICHKHU HOFpeHIHOCTeﬁ HSMepeHI/Iﬁ

10.11

HccnenoBath 3aBUCUMOCTH MEXAY (PU3MUYECKUMHU BEIMYMHAMU C HWCIOJIb30BAaHUEM TMPSMBIX W3MEPECHUM;, TIPH ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIBTATHI MOJYUYEHHON 3aBUCUMOCTH (PU3NUECKUX BEIMYHUH B BUC TAOJIHII

u Fpa(l)I/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHUA

10.12

Cobmronate npaBuiia 6€30MAaCHOTO TpyJa MPH MPOBEACHUHU HCCIIEIOBAaHUN B paMKaxX yueOHOro SKCIepUMEHTa, y4eOHO-
UCCIIEIOBATEILCKOW M TMPOEKTHOW JEATENBbHOCTH C HCIOJIb30BAaHHEM H3MEPHUTEIbHBIX YCTPOWCTB U J1a0OPaTOPHOTO

00opyIoBaHUs




10.13

Pemate pacuérHble 3a7auil ¢ SBHO 33JaHHON (PU3MYECKON MOJEINbIO, UCIONIb3Ys (U3NYECKHUE 3aKOHBl U MPUHIIMIIBI, HA
OCHOBE aHalIM3a YCIIOBHUS 33Jayd BBIOMpaTh (PU3MUECKYIO MOAEIb, BBIACIATh (U3NYECKUE BEIMUYUHBI U (OPMYIIBI,
HEoOXoauMBbIe sl €€ pelleHus, MPOBOAUTH PACUETHI U OICHHWBATh PEATBHOCTh MOJYYEHHOTO 3HAYCHHS (PU3HUECKON

BCJIMYHHBI

10.14

Pemate kauyecTBEHHBIE 3aJa4yM: BBICTPAMBATH JIOTUYECKM HENPOTHUBOPEUYMBYIO ILIEMOYKY PACCYKICHHH C ONOpPOMl Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU 1 (1)I/I3I/I‘-IGCKI/IG SIBJICHUA

10.15

10.16

10.17

Hcnonb30BaTh mpu  pemieHUH ydeOHBIX 3a7ad  COBPEMCHHBIE WH(GOPMAIMOHHBIE TEXHOJIOTHH JUISl TIOHCKa,
CTPYKTYpUPOBAHHUS, UHTEPIPETAIIUU U MPEACTABICHUS y4eOHOUW M HAyYHO-TIONMYISPHON HH(OpMALMH, MOTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB; KPUTHUUYECKU aHAIM3UPOBATH MOTy4aeMyto HH(POPMAIUIO

[TpuBOIUTH MPUMEPHI BKJIa/la POCCHICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTUE HAYKHU, OOBSICHEHHE MPOIIECCOB
OKPY’KAIoIIero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHMA

Hcnonp30BaTh TEOpeTHUECKHE 3HAHUA 1O (PU3UKE B TOBCEIHEBHON >XKM3HM JUIsl obecriedeHHs 0e30MacHOCTH Tpu
oOpaiieHun ¢ mpubopaMu U TEXHHUUYECKUMU YCTPONCTBAMH, MAJIi COXPaHEHHUS 3J0pPOBbs M COOIIOJACHHS HOPM

HKOJIOTMUYECKOTO MOBEJICHUS B OKpY’Karolllel cpefie

10.18

Paborats B TpyImiie C BBIMOJHEHHEM Pa3JIMYHBIX COIMAIBHBIX POJIEH, IMIAHUPOBATh PabOTy TPYIIIBI, PAllMOHAIBHO
pacnpenenaTh 00s3aHHOCTH U TIJIAHUPOBATH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYaAIIUSIX, aJIECKBATHO OIIECHUBAThH BKJIA]

Ka)KJ0TI'0 U3 YUACTHUKOB TPYIIIBI B pEIIEHHE pacCMaTpUBaeMOi MpooOaeMbl




11 KITACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHEro 001ero
o0pa3oBaHus

11.1

JleMOHCTpHpOBaTh HAa TpPUMeEpax poiib U MecTo (U3MKU B (HOPMUPOBAHMHM COBPEMEHHOW HAay4yHOW KapTHHBI MHpa, B
pPa3BUTUU COBPEMEHHOM TEXHHMKU M TEXHOJOTHH, B IPAKTUYECKOW IEATEIBbHOCTH JIOJEH, LIEIOCTHOCTh U €IMHCTBO

buznyecKoil KapTUHBI MHUpa

11.2

11.3

114

11.5

Y4uTHIBaATh rpaHullbl IPUMCHCHHUA N3YUYCHHBIX (bHSPI‘ICCKHX MOI[CJ'ICﬁZ TOYEYHBIN SHeKTpI/I‘ICCKI/Iﬁ 3apsaa, AacpHad MOJACIIb

aTOMa, HYKJIOHHasA MOACJIb aTOMHOTI'O AApa IpU pCHICHUN (bHSI/I‘ICCKI/IX 3aJa4

PacriosnaBath (usnueckue sBieHUs (IPOLECCH) M OOBACHATH UX HAa OCHOBE 3aKOHOB 3JICKTPOAMHAMHKH M KBaHTOBOW
(U3UKH: AIIEKTPUYECKasi MPOBOJUMOCTD, TEIIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE JICHCTBUS TOKA, B3aUMO/ICHCTBHE
MarHuTOB, JIEKTPOMAarHUTHAs WHAYKIHS, NEHCTBUE MAarHUTHOTO IOJII HA TMPOBOJAHHUK C TOKOM M JIBHKYIIMKCS 3aps,
DIIEKTPOMArHUTHBIE KOJICOAHUST W BOJIHBL, NPSIMOJIMHEHHOE pAacIpOCTpaHEHUE CBETa, OTPaKEHHE, IPEJOMIICHHE,
uHTephepeHys, Tudpakuus U MNOIIpU3alMsl CBeTa, Jucrepcus cBera, (oTtornekrpuueckuilt 3pdext (potordpdexr),
CBETOBOE JIaBJICHME, BO3HUKHOBEHHME JIMHEWYAaTOro CHEeKTpa aToMa BOAOPOAA, €CTECTBEHHAs U MCKYCCTBEHHas

PAANOAKTUBHOCTD

OnucelBaTh U3YYEHHBIE CBOMCTBA BEIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE, ONTHUYECKUE, DJIEKTPUUECKYIO MPOBOIUMOCTh
Pa3IUYHBIX CPEN) U DJIEKTPOMATHUTHBIE SIBICHUS (MPOLIECCHI), UCTOIb3Ys (PU3NUYECKHE BETUUHUHBI: dJIEKTPUUECKUN 3apsij,
CHJIa TOKa, AJIEKTPUUYECKOE HANpsKEHUE, JIEKTPUYECKOe CONPOTHUBIEHHE, Pa3HOCTh noTeHiumanos, DJIC, pabora Toka,
WHAYKIIMS MarHUTHOro mojs, cuina Amnepa, cuna JIopeHIa, MHIYKTUBHOCTh KaTYIIKH, JHEPTUS JJIEKTPUYECKOTO M
MarHUTHOTO TOJIeH, MepuoJ M dYacToTa KoyiebaHMil B KojebaTeIbHOM KOHTYpe, 3aps]l M Cuila TOKa B IIpolecce
FapMOHMYECKHX D3JIEKTPOMAarHUTHBIX KoJieOaHUM, (OKYCHOE pPACCTOSTHUE M ONTHYECKas CHJIa JIMH3bI; MPU OIMUCAHUH
NPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEJTMUMH, UX 0003HAUEHUS U €JMHHUIIBI; YKa3bIBaTh (POPMYIIHI,

CBA3BIBAIOIIUEC NTAHHYIO (I)I/I3I/I‘-ICCI(YIO BCJIIMYUHY C APYTHUMHU BCINYHNHAMU

OnuceIBaTh HN3YUYCHHBIC KBAHTOBBIC SBJICHUSA W IMPOLECCCHI, HCIOJIb3YysA (I)I/I3I/I‘-IGCKI/IC BCJIMYUHLBI: CKOPOCTH

SJICKTPOMArduTHLIX BOJIH, JAJIMHA BOJIHBI 1 4aCTOTa CBCTA, SHCPIrUd U UMITYJIbC (I)OTOHa, nepuoJ nmojiypacmazia, SHEprusa




11.6

CBS3M AaTOMHBIX siiep; MpPU ONUCAHUU TMPABUIBHO TPAKTOBATH (U3MUECKUH CMBICI HCIOJIb3YyEeMbIX BEIUYHMH, HX
0003HAUEHUS U EJUHUIBI; YKa3blBaTh (OPMYIbI, CBS3BIBAIOIIME [aHHYI (U3UYECKYI0 BEIUYHHY C JAPYTUMH

BCIWMYMHaAMH, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/I‘I€CKOI71 BCIIMYHHBI

AHanu3upoBath (U3NYECKUE MPOLIECCHl U ABJICHUS, UCIONb3Yys (U3MUYECKHE 3aKOHBI M MPHUHLMUIIBL: 3aKoH OMa, 3aKOHBI
IIOCJIEZI0BATENBHOIO U NMApaJIIENIbBHOTO COEIMHEHUS! NPOBOJAHMKOB, 3aKOH J[koyns — JleHna, 3akoH 3JIEKTpOMAarHUTHON
WHIYKIWW, 3aKOH MPSMOJIMHEHHOTO pacnpoCTpaHEHUs CBETAa, 3aKOHBI OTPAXKEHHUSI CBETA, 3aKOHBI MPEIOMJICHUS CBETa,
ypaBHeHHe OuHImTEeWHa 118 (QorodddeKrTa, 3aKOH COXPAHEHHS DSHEPrUH, 3aKOH COXPAHEHHS HMIYJbCa, 3aKOH
COXpaHEHUs JJIEKTPUUYECKOr0 3apsa, 3aKOH COXPAaHEHMs] MacCOBOTO 4HMcla, MOcTynatel bopa, 3aKkoH paauoakTUBHOTO
pacmazna; mpH 3TOM pas3iM4aTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MAaTEeMaTHYECKOE BBIPAKEHUE W YCIOBHS

(rpaHHLIBI, 0O6JIACTH) TPUMEHUMOCTH

11.7

OHpGI{GJ’IHTI} HaIpaBJICHUEC BCKTOPAa MHAYKIINU MArHUTHOI'O ITOJIA IMMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CHJIbI HopeHua

11.8

11.9

CtpouTh U ONKUCHIBATH H300pAXKEHUE, CO3AABAEMOE TUIOCKUM 3€PKaJIOM, TOHKOW JTMH30M
BBINONHATE 3KCIEPUMEHTHI MO HCCIIEAOBAHUIO (PU3MUECKUX SBJICHUH U IPOLECCOB C HCIHOIb30BAHUEM MPSAMBIX U
KOCBEHHBIX M3MEpEHUl; mpu 3ToM (opmynupoBaTh npobiieMy (3ahady) U THIOTE3y Y4eOHOTO AKCIIEPUMEHTa, cOOUpaTh

YCTAHOBKY U3 NPCAIIOKECHHOT'O 060py,[[OBaHI/I$[, MMPpOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOJbI

11.10

OcyiecTBIATh NpsIMblE M KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEIMYMH; MPU 3TOM BBIOMPATh ONTUMAIBHBIN CIIOCOO

HU3MCPCHUSA U UCIIOJIB30BATh U3BCCTHLIC MCTOABI OLCHKHA HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

11.12

HccnenoBaTh 3aBUCHMOCTH (PU3UYECKUX BEIMYMH C MCIHOJIb30BAaHUEM MPSMBIX HW3MEPEHUH; MPU ITOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBATH pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUJAE TaOIUIl U TpaduKOB,

JIENIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBAHMS
CobmoiaTh mpaBuia 6€30MacHOr0 Tpy/ia MpHU MPOBEICHUHU UCCIIEI0BAaHUN B paMKaX y4eOHOTO SKCIIepUMEHTa, y4eOHO -
UCCJIE0BATEIbCKON U MPOEKTHON AESATEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBbHBIX YCTPONCTB U J1a0OpaTOPHOTO

00opymoBaHUS

11.13

Pemate pacuérHbie 3aaun ¢ SBHO 3a7aHHOW (PU3WYECKOW MOJENBI0, UCIMIONB3Ys (PU3MUECKHE 3aKOHBI U MPHUHIUIIBI, Ha
OCHOBE aHall3a YCIIOBUSI 3aJauyd BbIOMpaTh (PU3UUECKYI0O MOJENb, BBIACNATH (DU3MUECKUE BEIHYUHBI U (HOPMYIIBI,

HeoOXoauMbIe JUIsl €€ pelieHHs, MPOBOJUTh PAacUYEThl M OICHWBATh PEATBbHOCTh TOJTYYEHHOrO 3HaueHUs (usnyeckoi




BCJIIMYHUHBI

Pemate kauecTBEHHBIE 3aJayd: BBICTPAMBATH JIOTMYECKU HEMPOTUBOPEUMBYIO LEMOYKY PACCYXKIAEHU C OMOpPOM Ha

H-14 M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHUS
Hcnonp30BaTh MpH pelIeHWHd y4eOHBIX 3a7ad COBPEMEHHble HH()OPMAIMOHHBIE TEXHOJOTHMHM ISl  TOMCKa,
11.15 CTPYKTYPUPOBaHUS, HHTEPIPETAIMN U TPEACTABICHUS y4eOHON W Hay4YHO-TIOMYJSIPHOW MH(pOpPMAIUM, MMOJYy4YEHHOH W3
Pa3IMYHBIX UCTOYHUKOB; KPUTUUECKU aHATM3UPOBATH MOTYYaeMyI0 HH()OPMAITHIO
11.16 OOBSCHATH TPUHIUIBI JEHCTBUS MAIWH, NMPUOOPOB M TEXHUYECKHX YCTPOMCTB; pa3iuyarh YCJIOBHS UX O€30MacHOTO
' MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU
11.17 [TpuBOIUTH MIPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKU, B 00BSICHEHHUE MPOILIECCOB
' OKpPY’KaloIllero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHH
Hcnonp3oBark TeopeTHdeckne 3HaHMA 1O (U3MKE B TOBCEAHEBHOW JKM3HM JUIs oOecriedeHus: Oe30MacHOCTH TpU
11.18 oOpamieHnn ¢ npuOOpaMH M TEXHUYECKUMHU YCTPOWCTBAMH, Ui COXPAaHEHHS 3JI0POBbsI U COONIIOJICHHS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAOILEH cpenie
PaGorate B rpymme ¢ BBITOJHEHHMEM pa3IMYHBIX COLUAIBHBIX pPOJEH, IJIAHUPOBaTh pPabOTy TPYIIbl, palMOHAIBLHO
11.19 pacnpenensaTh O0S3aHHOCTH U IUIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJeKBAaTHO OLIEHMBATH BKJIAJ

Ka)XJIOTO M3 YYaCTHUKOB TPYIIIBI B PELIEHUE PACCMAaTPUBAEMOi TPOoOIeMBbI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC

Kon
pa3aeia

Koa npoBepsieMoro 3jieMeHnra

1.1

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

OU3NKA 1 METOJAbI HAYYHOI'O I[TIO3HAHU A

®uszuka — Hayka o mnpupoje. Hayunble MeTOonpl IO3HAHMS OKpyKarouiero mupa. Pomib

OKCIICPUMCHTA U TCOPUHU B IIPOLICCCC ITO3HAHUS ITPUPOAbI. BKCHepI/IMeHT B (1)I/ISI/IK€

1.2

MonenupoBanue (u3MuecKUx sABIEHUN U mporeccoB. Hayunbie rumortespl. dusmdeckue
3aKOHBI U Teopuu. [ paHUIIBI TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [[pHHIMIT COOTBETCTBUS.
Ponp u Mecto ¢usuku B (HopMHpOBaHHH COBPEMEHHON HAyYHOW KapTUHBI MHpPa, B

IIPAKTUYECKOHN AESITEIbHOCTH JIIOIEH

MEXAHHWKA

###HPari#KITHEMATHUKA

2.1

2.1.1

2.1.2

Mexannueckoe nBrxkeHne. OTHOCUTENBHOCTh MEXaHUUECKOTO ABMKEHMs. CucreMa OTcuéTa.
Tpaexropus

[Tepemenienue, CKOpPOCTh (CpemHsii CKOPOCTb, MTHOBEHHAasi CKOPOCTh) W YCKOpPEHHE
MaTepualbHOM TOYKHU, UX MPOEKIIUU HA OCU CUCTEMBI KOOpAUHAT. CIOXKEHUE NepeMEIICHHI
U CJIIO’KEHUE CKOPOCTEN

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSAMOJWHEHHOEe NBIKEeHHE. ['paduku 3aBHCUMOCTH

KOOpAHUHAT, CKOPOCTH, YCKOPCHUS, ITYTU U NICPCMCIICHUSA MaTepHaHBHOﬁ TOYKH OT BPECMCHU

2.1.4

2.1.5

CBoOonHOe majeHne. Y CKopeHrne CBOOOHOTO MaIeHUS

Kpuonunerinoe nBuxenne. PABHOMEpHOE IBMKEHUE MATEPUAIBHON TOYKHU MO OKPYKHOCTH.

VYrioBass CKOpOCTb, JMHEWHas ckopocTb. Ilepmon m wacrora. lleHTpocTpemurenbHOE




22

YCKOpEHHE

2.1.6 TexHu4eckue ycTpoucTBa: ClIUIOMETP, IBUKEHHUE CHAPAO0B, LICTIHBIE U PEMEHHBIE IepeJadu
[TpakTuyeckue pabotel. M3mMepeHne MrHOBeHHOW ckopoctu. MccnenoBaHue COOTHOMICHUS
MEXY IIyTSIMH, IPOMACHHBIMYU TEJIOM 3a I1OCJIEJOBATEIbHBIE PABHBIE ITPOMEXYTKH BPEMEHU
2.1.7 IIPY PABHOYCKOPEHHOM [BMKEHUH C HA4daJlbHOM CKOPOCTBIO, paBHOM Hymt0. M3yueHue
JBIDKEHUS 1IapuKka B BA3KOM kuakocTu. M3ydeHue JBMXKEHUS Tena, OpOIIEHHOro
TOPU30HTAJILHO
#iHPart## IMHAMUKA
591 IIpunnun otHocurenbHOCTH ['anmunes. Ilepseiii 3akoH HproToHa. MHepruanbHble CHCTEMBI
o oTcuéra
222 Macca Tena. Cuna. [IpuHuun cyneprno3uiuu cui
253 Bropoii 3akoH HproToHa 111 MaTepHaNbHOM TOYKM B WHEPLUAIBHOM CHUCTEME OTCUYETa
o (MCO). Tperuii 3akoH HploTOHA [171s1 MaTepHallbHBIX TOUYEK
224 3akoH BceMupHoro TsaroreHus. Cuna tsoxectu. IlepBast kocMuueckas ckopocTs. Bec Tena
225 Cuna ynpyroctu. 3akoH ['yka
026 Cuna Ttpenus. Cyxoe tpenHue. Cuna TpeHHs CKONBXEHHMS W CWIA TPEHUSA IOKOS.
o Koad¢punment tpenus. Cuia conpoTUBIIEHUS IPU ABUKEHUHU TeJa B AKHUIKOCTH WK Ta3e
227 [TocTynaTensHOE U BpalllaTeIbHOE JBMKEHUE a0COIIOTHO TBEPIOTO Tea
08 MOMEHT CuIbI OTHOCHUTEIBHO OCH BpaleHus. Ilnedo cumbl. Y cinoBus paBHOBECHUS TBEPAOTO
o Tena B UCO
229 TexHu4eckne ycTpoicTBa: MOAMINITHUKY, IBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB
5510 [IpakTnueckue pabGoThl. M3ydeHue pABMKEHHS Opycka IO HAKJIOHHOW IUIOCKOCTH TIOA

IIGfICTBPIGM HCCKOJBKHX CHII. I/ICCHGHOBaHI/IC 3aBUCUMOCTH CHJI YIIPYTI'OCTH, BOSHUKAIOIIUX B




nehopMUpPYEeMOl TIPY)KHHE ¥ PE3MHOBOM oOOpasiie, OT BEIMYUHBI HX JedOopMaluu.

HCCJ’ICI{OBaHI/Ie YCHOBI/Iﬁ PaBHOBECHUA TBépI[Ol"O T€J1a, UMCIOIIECTO OCh BpalliCHUSA

2.3

3.1

#HH#ParH#3AKOHBI COXPAHEHIMA B MEXAHUKE

HMHYJ'IBC MaTCpI/IaJIBHOfI TOYKH, CHUCTEMBI MATCPHUAJIBHBIX TOYCK. I/IMHYJ'IBC CHJIBI H

231 M3MEHEHUE UMITyJIbca Teja
232 3akoH coxpaHenust ummnyibca B UCO. PeakTuBHOE ABMKEHNE
233 Pabora cuiibl
234 MOIIHOCTD CUJIBI
2.3.5 Kunernueckas sHeprus MaTepuaibHON TOYKU. TeopeMa 0 KHHETHUYECKON SHEPT UM
36 [TorennuanbHas sHeprus. [loreHnuanbHas sHeprus ynpyro AeGpOpMHUPOBAHHOW HPYKUHBI.
o [ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3eMIIU
[ToreHnnanbHble U HEMOTEHIUAIbHbIE CHIBL. CBs3b pabOThl HEMOTEHIUAIbHBIX CHII C
2.3.7 W3MEHEHHEM MEXaHMUYECKON HHEPrMM CHCTEMBI Tell. 3aKOH COXPAaHEHUS MEXaHMYECKON
SHEPTUU
2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHHS
239 TexHUueCKne yCTpONCTBA: ABM)KEHUE PAKET, BOJOMET, KOMEP, NPYKUHHBII IUCTOJIET
5310 [IpakTuyeckue pabGoThl. M3ydeHHe CBA3M CKOpPOCTEM Tel TMpU HEYHpyrom ynaape.
o HccnenoBanue cBsi3u pabOThI CUIIbI C U3MEHEHUEM MEXaHWYECKOW SHEPTUH Tela
MOJIEKYJISAPHAS ®U3UKA U TEPMOJANHAMUKA
##H#HPar###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN
311 OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KHHETHYECKOW TEeOopur. BpOyHOBCKOE JIBHIKEHHE.
o Huddysus. Xapaxrep ABHKEHHS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
3.1.2 Mogenu CTpoOeHHUs ra30B, KUAKOCTEH M TBEPABIX TeNl U OOBSCHEHHWE CBOWMCTB BEIIECTBA Ha




OCHOBE dTUX MOJeNei

3.1.3 Macca monekyn. Konuuectso Bemectsa. [locrossHHas ABoraapo

3.14 TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcus

" Monens wuneanbHoro rasa. OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-KUHETUYECKONW TEOpUU
o UJ€aNbHOrO ras3a

316 AOcomoTHas TeMIieparypa Kak Mepa cpeiHell KHHEeTHYEeCKONH SHEPTUU TEIJIOBOTO JIBHKEHUS
o yactull rasza. [lIkana remneparyp KenbBuna

3.1.7 VYpaBuenue Kianeiipona — Menneneena. 3akoH JlanbroHa

318 I"azoBbIe 3ak0oHBI. M30mpoliecchl B UA€albHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BELIECTBA:
o U30TEpMa, U30X0pa, u300apa

3.1.9 TexHuuyeckue ycTporucTBa: TEpPMOMETP, OapoOMETp

3.1.10 [IpakTuueckue padoThl. M3MepeHue Macchl BO3/yXa B KiacCHOW komHarte. MccrnemoBanue
o 3aBHCHUMOCTH MEK/y ITapaMeTpaMH COCTOSIHUSI pa3pesKEHHOTr0 rasa

OCHOBbI TEPMOJIMHAMUMKN

391 TepmonnHamuueckass cucteMa. BHYTpeHHSs HSHEpPrus TEPMOAMHAMUYECKONM CHUCTEMBI H
o CHocoO0Bbl €€ U3MEHEHUs

322 KonndecTBo TemioTsl 1 pabota. BHyTpeHHsIsI SHEpTrHsl 0IHOATOMHOTO UJI€alIbHOTO Ta3a

30 323 Bunel temonepenadyu: TEMJIONPOBOJHOCTb, KOHBEKLHSA, W3IydeHHE. TEIIOEMKOCTH Tena.
' o VY nenbHas TEIOEMKOCTH BelllecTBa. Pacuér kosmyecTBa TEIJIOTHI IPH TEIJIoNepeaaye

394 IlepBbIii 3ak0H TepMOAMHAMUKHU. lIpuMeHeHMe nepBOro 3akoHa TEPMOAUMHAMUKH K
o u3omnporueccaM. I'paduueckas uuTepriperanus paboTsl raza

> TennoBble MamuHbl. [IpuHIUNBL AelicTBUS TemIoBbIX MamuH. [IpeoOpa3zoBaHus SHEPruu B

TeryIoBbIX MammHax. Kosddunuent mnonesnoro neiicteus (manee — KIIJI) TtemmoBoit




MamuHsbl. [ukn Kapao u ero KIT[Q

Bropoit 3akoH TepmoguHamuku. HeoOparumocTs mpoueccoB B mpupone. TemioBsle

326 JBUTaTeNn. DKOJOTMUECKUE MPOOIIeMbl TEINIOIHEPIe€TUKU
TexHudeckue yCTpONCTBa: ABUraTellb BHYTPEHHETO CropaHHsi, OBITOBOW XOJIOIMJIBHUK,
32T KOHULIMOHED
3.2.8 [TpakTuyeckue paboTel. M3mepenne yenbHON TeIoéMKOCTH
###Par## AT PEI’ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE ITEPEXO/IbI
[TapooOpazoBanue M KOHIeHcanus. VcnapeHue W KHUIIEHME. YJelbHas  TeIuloTa
331 napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYpPhl KUTICHUS OT JaBJICHUS
3.3.2 AOcComI0THas M OTHOCUTEIbHAS BIIAXXHOCTh BO3yxa. HachlleHHbli map
Teépmoe tenmo. Kpucrammmyeckue u amopgHbIe Tena. AHU30TPONUS CBOWCTB KPHCTAJIIOB.
33 333 Kunnxne xpucramisl. CoBpeMEHHbIE MaTEPHUAIIBI
334 [TnaBneHue u KpucTayuIM3anus. Y jenbHas TernoTa miasineHusd. Cyoaumanus
3.35 YpaBHeHUE TEIIoBOro 6agaHca
TexHuuyeckue yCTpoHCTBa: TUTPOMETP U MCUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOTYUEHHS
336 COBPEMEHHBIX MaTEpUAOB, B TOM YHMCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTuyeckue paboTel. M3mMepeHne BIa)kHOCTH BO3/1yXa
4 SJIEKTPOANMHAMUKA
###HParii## JIEKTPOCTATUKA
4.1.1 OnekTpu3anus Tell. DIeKTpUUECKUl 3apsaa. J[Ba BUa SIIEKTpUUECKUX 3apsii0B
4.1 4.1.2 IIpoBOIHMKY, IUDIIEKTPUKH U IIOIYIIPOBOAHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.14 B3aumoneiictBue 3apsaoB. 3akoH Kynona




Onexkrpuueckoe nose. HanpsxéHHocTh 3nexTpuyeckoro mnois. IlpuHuun cyneprio3unuu.

13 JluHuK HanpsHKEHHOCTH IEKTPUYECKOTO MO

4.1.6 Pabota cwit anexkTpocraruueckoro moJjs. [lorenmuan. Pa3HocTs moTeHIManoB

417 [IpoBOAHMKU ¥ JUAJNEKTPUKU B TMOCTOSSHHOM 3JIEKTpUYECKOM Tmosne. Jluanekrpuyeckas
o MIPOHUIIAEMOCTD

418 OnektpoéMkocTb. KoHaeHncaTtop. DIeKTpOEMKOCTh IIJIOCKOTO KOHACHCATOpa. OJHEPrHs
o 3apsHKEHHOTO KOH/IEHCaTopa

419 TexHUYECKHUE YCTPOWCTBA: DIEKTPOCKOI, JIIEKTPOMETP, JJICKTPOCTaTHUYECKas 3alluTa,
o 3a3eMJICHUE JIEKTPOIIPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBIN MPUHTEP

4.1.10 [TpakTrueckue paboTel. Mi3sMepeHne 31eKTpoEMKOCTH KOHIEHCATOpa

4.2

#HHPar###ITIOCTOSHHBIN DJIEKTPUYECKNM TOK. TOKU B PA3JIMYHBIX CPEJAX

YcnoBus CYIICCTBOBAHUA TTOCTOAHHOI'O 3JICKTPHUICCKOT'O TOKA. Hcrounnkm Toka. Cuita TOKa.

4.2.1
ITocTOsIHHBIN TOK

4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu

423 DIIEKTPUUECKOE COMPOTUBIICHUE. Y JIEIHHOE COTPOTHUBIICHUE BEIIECTBA

4.2.4 [TocnenoBarenbHOE, MapalIENbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB

4.2.5 Pabota snekrpuueckoro Toka. 3akon Jxoyns — Jlenna

4.2.6 MOIIHOCTB 2JIEKTPUYECKOTO TOKA

427 anekTpoABIKymas cuna (nanee — 3/[C) U BHyTpeHHEE COINpPOTHBIIEHHE HCTOUYHUKA TOKA.
o 3axon OMa A1 OJTHOM (3aMKHYTOM) 3yiekTpudeckoi nenu. Koporkoe 3aMpikaHue

428 DONEeKTpOHHAs MPOBOAMMOCTH TBEPIBIX METAJIOB. 3aBUCHUMOCTH CONPOTHUBIIEHUS METAJIOB
o oT Temneparypbl. CBEpXIIPOBOAMMOCTh

4.2.9 OneKTpUYecKUi TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB




[TonynpoBonuuku. CoOCTBeHHAs: U IPUMECHAS TPOBOJAUMOCTD MOTYIPOBOIHUKOB. CBOICTBa

4210 p-n nepexona. [ToaynpoBogHIKOBBIE TPUOOPHI
4.2.11 DJIEKTPUUYECKUI TOK B DJIEKTPOJIUTAX. DIEKTPOIUTHYECKAS JUCCOLUALIMS. DIICKTPOJIU3
1212 DJIeKTpUUYECKUil TOK B ra3ax. CaMoCTOSATENbHBIM U HECAMOCTOATENbHBIN pa3pan. Pasnuunbie
o THIIBI CAMOCTOATENIBLHOIO paspsaaa. Momnuus. [1nazma
TexHu4yeckue YCTpPOWCTBA: aMIIEpMETP, BOJBTMETP, pPEOCTaT, HWCTOYHHKUA TOKa,
4213 AIIEKTpOHArpeBaTeNbHbIe  MPUOOPBI,  AIEKTPOOCBETUTENBbHBIE  MPUOOPBL,  TEPMOMETP
o COIMPOTHBIICHUS, BAKYyMHBIH AHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOIYITPOBOTHUKOBBIMA
JTUO/J1, TaJlbBAaHUKA
[TpakTueckue paboThl. M3yueHue cMemanHOro COeIMHEHUS PE3UCTOPOB.
4.2.14 Wsmepenne DJIC ucTOYHMKA TOKAa W €ro BHYTPEHHETO COMPOTHBICHUsA. Habmromenue

9JICKTPOJIN3a

11 KUIIACC
Kon
paszena Koamnposepsiemoro sj1emMeHTa IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS
4 DJIEKTPOAMMHAMUKA
###PartHH#M AT HUTHOE [10JIE. 9JIEKTPOMATHUTHAA MHAYKIUA
43.1 ITocTosaHBIe MarHuTHL. B3anMoielicTBHE MOCTOSHHBIX MAarHUTOB
43 MarnutHoe nose. Bektop marmutHONW uMHAayKumu. llpuHnun cynepnozunmu. JInHnun
4.3.2 MarHuTHOM wuHAykuuu. KapThHa AMHUIA MarHUTHOM WMHAYKIMHU TOJS TMOCTOSHHBIX
MarHuToB
433 MarsnuTHOoe moJie NMPOBOJHHMKA C TOKOM. KapTuHa JMHUN IOJS JJIMHHOTO MPSMOIO




5.1

IIPOBOJHMKA U 3aMKHYTOI'O0 KOJIBLIEBOTO ITPOBOJHUKA, KaTYIIKU ¢ TOKOM. OneIT DpcTena.

BBaHMOHefICTBHC IMPOBOIHHUKOB C TOKOM

434 Cwita Amniepa, €€ MOJlyJIb U HallPaBJICHHUE
Cuna JlopeHua, e€ MoAylb W HampaBieHUE. J[BuKeHHE 3apsHKEHHOW YacTULbl B
435 0/IHOPOJIHOM MarHUTHOM ronie. Pa6ora cunsl Jlopenia
4.3.6 SIBiieHUE AIEKTPOMATHUTHON UHIYKIIUHA
4.3.7 [ToTox BekTOpa MarHUTHOM UHIYKIIUU
4.3.8 O/1C unnykuuu. 3aKOH 31EKTPOMarHUTHOM MHAYKUuU Papanes
BuxpeBoe osnektpuueckoe mone. OJIC MHAYKUMH B TPOBOAHHUKE, JABUKYIIEMCS
439 MOCTYNATEILHO B OJHOPOJHOM MarHUTHOM TIOJIE
4.3.10 [TpaBuno Jlenna
4.3.11 NunyktuBHOCTD. SBNeHue camounaykuun. IJIC caMOMHAYKITNN
4.3.12 OHeprust MarHUTHOTO TOJISl KaTyIIKU C TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHUYeckre yCTPOWCTBA: TMOCTOSHHBIE MAarHUTHI, SJEKTPOMATHUTHI, DJIEKTPOIBHUTATENb,
43.14 YCKOPHUTEITH JIEMEHTAPHBIX YaCTHII, HHAYKITHOHHAS TTeYb
[TpakTrdeckune paboThl. M3ydeHWe MarHUTHOTO TOJIS KaTYIIKU ¢ TOKOM. McciemoBaHue
4.3.15 JNEHCTBUS TOCTOSHHOTO MAarHuTa Ha paMKy C TOKoM. McciemoBaHue sBICHUS
AJIEKTPOMArHUTHOW WHTYKITHH
KOJIEBAHU S 1 BOJIHBI
###Partt#MEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
s 11 Konebarenbnas cucrema. CBoboHbie konebanus. ['apmonnueckue xonedanus. Ilepuon,

4acToTa, aMIUIMTY 1A U (ha3a KosebaHui




5.2

5.1.2 IIpyxvHHBINA MagsTHUK. MaTeMaTU4eCKUN MasTHUK
VYpaBHeHHE rapMOHUYECKHX KojeOanuil. Kunematuueckoe W AMHAMUYECKOE OIKUCAHUE
513 K0J1e0aTeNbHOI 0 IBUKEHUS
[TpeBpariieHre 3HEpruyu Mpu rapMOHUYECKUX Kosiebanusax. CBA3b aMILIUTYIbl KoeOaHuH
>14 MCXO/IHOM BEIMYMHBI C aMILTUTYAaMHU KoJieOaHuil €€ CKOPOCTH U YCKOPEHUS
Konebarenbubiii koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS B HICATHHOM
5.1.5 K0JIe0aTeNbHOM KOHTYpE. AHAIOIUA MEXAY MEXaHMYECKUMHM M 3JIEKTPOMarHUTHBIMU
konebanusmu. Popmyna Tomcona
5.1.6 3aKOH COXpaHECHHsSI SHEPTUH B UICATLHOM KOJIeOaTSIIbHOM KOHTYpE
BeiHyxaeHHble  MexaHuueckue — KosiebaHus.  Pezonanc.  Pe3oHaHcHas — KpuBasl.
217 BbIHY K IEHHBIE DJIEKTPOMATHUTHBIE KOJIEOAHHS.
5.1.8 [Tepemennsblil Tok. CHHYCOUAANBHBIN TEPEMEHHBIN TOK.
MOIHOCT IEPEMEHHOTO TOKAa. AMIUINTYAHOE W JEUCTBYIOIIEE 3HAYEHHE CHJIBI TOKA U
219 HaIPsDKEHUS
Tpancopmarop. IlpousBosacTBo, mepenaya ¥ MOTpPeOIEHUE 3IEKTPHUUECKOW HHEPIUU.
5.1.10 OKOJIOTUYECKHE PHUCKM TpU IPOU3BOJACTBE dJeKTpuueckodl sHepruu. KynbTypa
MCII0JIb30BaHUs DJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU
5.1.11 TexHuueckue ycTpoicTBa: ceiicMorpad, 3JeKTpUUecKuil 3BOHOK, JIMHUH IEKTporepeaay
[TpakTiueckue pabotel. MccienoBanue 3aBUCHMOCTH NEpUOAA MallbIX KojiebaHHWM Tpy3a
5.1.12 Ha HUTHU OT JUIMHBI HUTH U Macchl rpy3a. McciaenoBanue nepeMEHHOIO TOKa B LIENU U3
MIOCJIEIOBATEIbHO COEIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U pe3UCTOpa
#H#HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI
5.2.1 MexaHudeckre BOJIHBI, YCI0BHS pacnpocTpaHeHus. [lepuon. CkopocTs pacnpocTpaHeHus




5.3

" AJIMHA BOJIHBI. HonepeqHHe " IPOAOJIbHBIC BOJIHBI

522 ###Par## Nntepdepenus u audpakius MEXaHHIECKUX BOJH
523 3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa

DJEeKTPOMAarHUTHBIE BOJHBI. YCJIOBUS W3JYYCHHUs SJCKTPOMAarHUTHBIX BOJH. B3ammuas
524 opueHTalus BeKTopoB E, B 1 v B 31eKTpOMarHuTHOM BOJIHE B BaKyyMe

CBoiicTBa  3JIGKTPOMAarHUTHBIX ~ BOJIH:  OTPaXEHHE, MpeIOMIICHHE, TMOJspU3aIus,
323 mudpaknus, naTepdepenius. CKOpocTh JEKTPOMArHUTHBIX BOJH

[IIkana 3MeKTPOMArHUTHBIX BOJIH. [IpuMeHEHue 371eKTPOMAarHUTHBIX BOJH B TEXHUKE U
5.2.6

ObITY

[TpuHIMIIBI paAMOCBS3U U TeIEeBUACHHA. Pagnonokanus. DIeKTPOMarHUTHOE 3arpsi3HEHUE
227 OKpY’KaroIlel cpesibl

TexHuueckue ycTpoicTBa: My3blKaJdbHbIE HHCTPYMEHTHI, YIbTPAa3BYKOBasl JUArHOCTHKA B
528 TEXHUKE ¥ MEJHIINHE, pajiap, paaInonpruéMHIK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neup

##HPartH#OII TUKA

5.3.1 [IpsimonuHEeHOE pacpoCTpaHEeHHE CBETa B OJTHOPOIHOM cpene. JIyd cBera
5.3.2 OtpaxeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHre N300payKeHNi! B IIIOCKOM 3epKajie
533 [penomiienue cBeTa. 3aKOHBI IPETIOMIICHHS CBEeTa. AOCOTIOTHBIN MMOKa3aTelb MPEIOMICHUS
534 [TonHoe BHyTpeHHee oTpakeHue. [IpeenbHbIi yrosl MOJTHOTO BHYTPEHHETO OTPaKEHUS
535 Hucnepcus ceera. ClnoxHbIi coctaB 6eoro cera. Lger

Cobuparomue M pacceuBaroniye JUH3bL. ToHKas auH3a. DOKYCHOE pAacCTOSHUE H
5.3.6 onThyeckas cujga TOHKOW JuH3bL. [locTpoeHme wu3o0pakeHHid B COOUpPAIOIIUX U

pacceuBaromux JuH3ax. DopMysa TOHKON JIMH3bI. Y BeIWYEHUE, 1TaBAeMOe JIMH30M
5.3.7 ITpenensl IPUMEHUMOCTH F€OMETPUUECKON ONTHUKH




Wutepdepenius ceera. KorepeHTHbIE HCTOYHUKH. Y CJIOBUS HAOIOICHHUSI MAKCUMYMOB H

5.3.8 MUHUMYMOB B HMHTEP(GEpPEHIIMOHHOM KapTHHE OT JBYX CHH(A3HBIX KOT€pEHTHBIX
HMCTOYHHKOB
Hudpakmust cBera. JludpaknmonHass pemérka. YcClIoBHEe HAONIOACHHUS TIaBHBIX
539 MaKCHMYMOB IIpH MaJIeHUH MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonsipuzanust cBera
TexHuuyeckue YCTpPONCTBA: OYKH, Jiyma, (oToammapar, NPOEKUHUOHHBIA ammapar,
3311 MUKPOCKOTI, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PAKIHOHHAS PEHIETKA, TIOISIPOUT
[TpakTnueckue padotsl. M3mepeHue nokasarens npeinomieHus. VccinenoBanue cBOMCTB
3312 n3o0paxeHuit B muH3ax. Habmonenue aucnepcuu cBera
SJIEMEHTBI CIIEIITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
I'panunb NPAMEHUMOCTH KJIACCUYECKOU MEXAHWUKH. [Toctynatel  Teopuu
6.1 OTHOCHUTEJIbHOCTH: WHBApPUAHTHOCTh MOJYJS CKOPOCTHM CB€Ta B BaKyyMme, MPUHIIMII
OTHOCHUTEJILHOCTH DUHINTEHHA
6 6.2 OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHNE BPEMEHH U COKPAILEHUE JITTUHBI
6.3 OHeprus U UMIyJIbC CBOOOIHOMN YacCTHUIIbI
CBs13b MacChl C SHEPTHEH U UMITYJILCOM CBOOOTHOM YaCTHUIIbI. DHEPTHs MOKOsI CBOOOIHOM
04 YaCTHIIbI
7 KBAHTOBASA ®U3MKA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU
®otonsl. Popmyna [lnanka cBs3u sHeprun GOTOHA C €r0 YACTOTONH. DHEPTUs U UMITYJIbC
7.1 7.1.1
dortona
7.1.2 OtkpeiTue u wuccnenoBanne (Gotodpdexkra. Omnbitet A.I'.  CronmeroBa. 3aKOHBI




7.2

7.3

dororddekra

7.1.3 Ypasaenue DitHmreitHa 115 porodddekra. «KpacHas rpanuma» poroddderra
7.1.4 JlaBnenue ceera. OnwiTel I1.H. JIcOeneBa
7.1.5 XUMHUYECKOE JIEVCTBHUE CBETA
7.1.6 TexHuueckue ycTpoicTBa: GoTO37IeMEHT, (HOTOAATUHK, COTHEUHAs OaTapesi, CBETOINO]]
CTPOEHUE ATOMA
Monens atoma Tomcona. OnbiTel Pesepdopaa o uccienoBaHUIO CTPOSHHS aToMa.
721 [TnaneTapHas MOJEIb aTOMa
[Tocrynarel bopa. M3mydenue u moriomerne (GOTOHOB MPH MEPEXOJe aToMa C OJHOTO
722 YpOBHS SHEPTUH Ha Apyroil. Buasl cnektpoB. CriekTp ypoBHEW SHEPrU aToMa BOJ0pO/ia
BonnoBele cBoiicTBa uyactull. Bonubel ge bpoiinsa. KoprnyckynspHO-BOTHOBOH Tyain3M.
723 Judpaxnus 31eKTPOHOB Ha KpHUCTaJLIax
7.2.4 CrnoHTaHHOE U BBIHYXKJIEHHOE U3TTyuYeHUE. Y CTPOMCTBO U MPUHIUIT PabOTHI Jlazepa
TexHuueckue ycTpoWCTBa: CHEKTpaJIbHbIM aHamu3 (CHEKTPOCKON), ja3ep, KBaHTOBBII
723 KOMIIBIOTED
7.2.6 [IpakTuueckue pabotsl. HabmoaeHne TMHEHMYATOroO CrieKTpa
ATOMHOE AP0
7.3.1 MeTto b1 HaOJIIOIEHUS M PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUI]
OtkpeiTHe  pagunoakTuBHOCTH. OmbiTel  Pesepdopma 1o ompemeneHHo  cocTaBa
7.3.2 pamumoakTuBHOrO wu3nydeHus. CoiictBa anbda-, Oera-, ramma-uznydeHus. BrwsHue
PaIMOAKTUBHOCTH Ha KUBBIC OpPTraHU3MBbI
233 OtkpeiTHe NpoTOHa M HeTpoHa. HykionHas mopens sinpa ['eiizenOepra — MBaHeHKo.

3apsin anpa. MaccoBoe uucio sapa. M3otomnsl




Anbda-pacniaa. DIEKTPOHHBI U MO3UTPOHHBIN Oera-pacnaa. ['amma-uznyyenue. 3akoH

734 PaaMOAaKTUBHOIO pacnaaa
7.3.5 DHeprus CBS3U HYKIIOHOB B siape. S nepHbie cuibl. JlegekT macchl sapa
7.3.6 S nepublie peakuuu. Jlenenue u CUHTES saep
Snepusiii  peaktop. Tepmosimepublii cuHTe3. [IpoOiieMbl W TEPCHEKTHBBI  SICPHOM
737 SHEPreTUKHU. DKOJIOTMUECKUE aCEeKThI SEPHOIN 3HEPTeTUKU
7.3.8 OnemeHTapHble YacTULlbl. OTKpbITHE TO3UTPOHA. DyH/IaMEHTAJIbHBIE B3aUMOIEHCTBUS
TexHuueckue yCTpOMCTBA: JO3UMETpP, Kamepa BuiabcoHa, siA€pHBIA peakTop, aTroMHas
7.3.9 Somba
7.3.10 [TpakTuyeckue padoTel. MccaenoBanue TpeKOB YacTHIl (110 TOTOBBIM (oTorpadusim)
OJIEMEHTBI ACTPOOU3NKU
8.1 Bun 38é€3nH0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, JIAHETHI, UX BUAMMOE JIBH)KEHUE
Conneunas cucrema. Ilnanersl 3emMHO# rpynmbl. [lmaHeTbI-TUraHTBI U MX CIYTHUKH,
8.2 KapJIMKOBbIE TuIaHeThl. Masble Tena COTHEYHON CUCTEMBI
8.3 Comnrie, hotocdepa u armochepa. CoHeuHass aKTUBHOCTh
8.4 Uctounuk sneprun ConHua u 3BE311
3BE31bI, X OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTb, PAHyC, TeMIeparypa, HX
B3aUMOCBS3b. JlparpaMMa «CIEKTPalIbHBI KJIACC — CBETUMOCTBY». 3BE3bI IJIABHOU
8> MOCJIEAOBATENbHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETHMMOCTb» JJsl 3BE3] TJIaBHOM
MIOCJIE0BATENBHOCTH
###Par#H#BuyTpeHHee cTpoeHue 3831, COBpEMEHHBIE NPEICTABIEHUS O IPOUCXOKICHUH U
8.6 spostrory CoJHITA U 3BE311. DTallbl JKU3HU 3BE3.T
8.7 Mneunslii [Tyte — Hama [Manaktuka. CnupaneHas cTpykTypa ['anakTuku, pacnpeaeiieHue




3BE3a, ra3za U nblid. llonokenume u asmkenune Connua B lamaktuke. Ilnockas u

C(bepnquKa}I IIOACHUCTEMBI INamakTukn

8.8 Tunel ranaktuk. Pagroranaktuku u kBazapbl. YEpHbIE ObIPHI B SAPAX TATAKTUK
Bcenennas. Pacmupenune Bceenennoid. 3akon Xa06ma. Pa3z6eranue ramaktuk. BospacT u

8.9 panuyc Bcenennoil, Teopuss bonpmoro B3pbiBa. Mogenb «ropsuei BceneHHON».
PenukToBO€ n3nyuenue

%10 Macmtabnast crpyktypa Bcenennoil. Mertaranaktuka. Hepeménnbie mpoOieMsl

ACTPOHOMHH
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HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. http://nature.ok.ru/
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3. Poccuiickas anekTpoHHas wkona https://resh.edu.ru/subject/5/11/
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