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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢pusuke 6a30BOTO YPOBHS Ha YPOBHE CPEHETO 001Iero 0Opa3oBaHus pazpadboTaHa
Ha OCHOBE MOJIOKEHUI U TpeOOBaHMIl K pe3yibTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM
nporpammel, nipencraBieHHbix B PI'OC COO, a takxke ¢ yu€rom ¢enepanbHOi paboueit mporpaMmsl
BOCIIMTaHMA U KOHLENIIMY NpernojaBaHus yueOHoro npeamMera «dusnka» B 00pa3oBaTeIbHbBIX
opranuzanusax Poccuiickoit deneparuu, peaqn3yOIMX OCHOBHBIC 00pa30BaTEIbHBIE  MPOTPAMMBIL.

ConeprkaHue mporpaMMsl 1o (pu3mke HampaBiIeHO HAa (OPMHUPOBAHUE €CTECTBEHHO-HAYYHON
KapTHHBI MUpa oOydaromuxcst 10—11 kimaccoB npu o0yueHnn ux ¢pusnke Ha 6a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-/IeATEIbHOCTHOTO Noxoaa. [Iporpamma no ¢usmke coorBeTcTByeT TpeboBanusim ®I'OC
COO « mmaHupyeMBbIM JTHYHOCTHBIM, TTPEIMETHBIM U METANPEAMETHBIM Pe3yJIbTaTaM O0yUeHHsI, a TAKKe
YUUTBIBAET HEOOXOAUMOCTh PEATN3alUU MEKIPEIMETHBIX CBs3ei (PU3UKM C €CTECTBEHHO-HAYUYHBIMHU
y4eOHBIMH TIpeMeTaMu. B Hell onpeenstoTcsi OCHOBHBIC TeNTH H3YYeHUsT GU3UKH Ha YPOBHE CPETHETO
o0riero o6pazoBaHusl, IUIAHUPYEMbIE Pe3YyJIbTaThl OCBOCHHS Kypca (DU3UKU: JINYHOCTHBIE,
MeTarpeJIMEeTHbIC, TTpeIMETHBIC (Ha 6a30BOM YPOBHE).

ITporpamma no ¢pu3uKe BKIHOYALT: IIJIAHUPYEMBIE
pe3ynbTaThl OCBOCHUS Kypca (pU3uKK Ha 0a30BOM YPOBHE, B TOM YHUCIIE IPEIMETHBIE PE3YIIbTAThI IO
rozam oOyueHus; cojJiepkaHue yueOHoro npeamera « DU3uKa»
0 rojiaM o0y4yeHusl. Pu3nka,KaKk Hayka o

HanOoJee OOLIMX 3aKOHAX MPHUPOJIBI, BBICTYIIAs B KAUECTBE YU€OHOI0 MpeMeTa B LIKOJIE, BHOCUT
CYILLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHMM 00 okpy»katoiiem mupe. [1IkonbHbIN Kype pusnku —
CHCTEMOO0Opa3yIOLIHil I €CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB, IOCKOIBKY (hU3UYecKre 3aKOHBI
JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHUM, H3ydaeMbIX XUMUe, Ouonorueil, pusndeckoit reorpadueit u
acTpoHoMHueH. Mcronb30BaHNEe U aKTUBHOE MTPUMEHEHHE (PU3NYECKUX 3HAHUH OIpeelisieT XapakTep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOIMH B chepe FIHEPreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA,
MOJYYEHHUs] HOBBIX MaTepHajoB C 33/laHHBIMU CBOMCTBaMHU U JIpyrux. M3yuenue Gpu3nKu BHOCUT
OCHOBHOI! BKJ1aJl B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI MUPA 00y4arOIIUXCsl, B
dbopMHpoBaHUE YMEHUI IPUMEHSTh HAYYHBIH METO]I ITO3HAHUS MIPH BBITIOJTHEHUN UMHU Y4EOHBIX

HUCCIIENOBaHUN. B
OCHOBY Kypca (GU3UKH ISl YPOBHS CpPeIHEro o0IIero o0pa3oBaHus MOJIOKEH PsiI UeH, KOTOPhIE MOKHO
paccMaTpuBaTh Kak MPUHITUIIBI €70 TIOCTPOCHHS. Hoes yenocmuocmu. B

COOTBETCTBHUHM C HEH Kypc SBJISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCeX
pa3nenoB (hM3KKH, BKIFOYAET KaK BOIIPOCH KJIACCHIECKO, TaK M COBPEMEHHOHN (PH3HUKH.

Hoes cenepanuzayuu. B cooTBeTCTBUHM C HEM
mMatepuai Kypca pusuku o0beTnHEH BOKPYT (pr3nyeckux Teopuit. Bemymum B Kypce sSBisieTcs
(dbopMHpOBaHUE MPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TOJIE.

Hoes ecymanumapuzayuu. EE peannusanus npeanoiaraeT UCrojib30BaHue
TYMaHHUTapHOTO MOTEHIMaNa (GU3NUECKON HAyKH, OCMBICIICHHE CBSI3U PAa3BUTHUS (PU3HUKH C PAa3BUTHEM
00IIecTBa, a TAKKE C MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMH U 3KOJIOTHYECKHUMHU TPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypce Gpu3nuku npezmnonaraetT 3HakOMCTBO €
MIXPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTUICCKUX MPIIOKEHUIA N3yUYEeHHBIX TEOPHIA U 3aKOHOB.
Hoesn

9KOI02U3AYUY PEATTU3YETCS TIOCPEACTBOM BBEIICHHSI AJIEMEHTOB COJICPIKAHUS, TIOCBSIIEHHBIX
9KOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PAa3BUTHEM TEXHHUKH U TEXHOJOTHH, a
TaKke 00CYKACHUS POOIeM PAlMOHAIBHOTO IIPUPOIOTIONE30BAHMS U IKOJIOTHYECKON O€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (GU3UKH Ha
YpOBHE CpeJiHero o01ero oopazoBaHus ABISAIOTCS Gpuzndeckue Teopuu (GopMUpPOBaHUE MTPEICTaBICHUN
0 CTPYKTYp€ MOCTpOoeHHs (pU3nUecKor TeOpuu, poiH (pyHIaMEHTAIbHBIX 3aKOHOB U MPUHIIUIIOB B
COBPEMEHHBIX MPEJICTABIICHUSIX O MIPUPOJIC, TPAaHHUIIAX TPHMEHUMOCTH TEOPHH, JJIsl OITUCAHUS
€CTECTBEHHO-HAYUHBIX SIBIICHUH U TPOLIECCOB).

CucTeMHO- eI TeNIbHOCTHBIN MOJX0/ B Kypce (PU3UKU peanu3yeTcsl Mpexk/ie BCEero 3a CYET



OpraHMU3allK SKCIIEPUMEHTAIILHON e TeIbHOCTH 00yyaromuxcs. [ 6a30Boro ypoBHs Kypca GU3UKH
— 3TO UCMOJIb30BAHUE CUCTEMbI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M J1a00paTOPHBIX
pabot, KOTOpbIe B IporpamMMme Mo Gu3NKe 00BEAUHEHBI B OOITHI CIIMCOK YUEHUYECKUX MPAKTUIECKUX
paboT. Brigenenue B ykazaHHOM IepeyHe Ja0b0opaTOpPHBIX PaboOT, MPOBOAUMBIX JIJIsl KOHTPOJIS M OILICHKH,
OCYIIECTBIISIETCS YYACTHUKAMH 00pa30BaTeIbHOIO MPoLiecca UCX0/1s U3 0COOEHHOCTEN TUIaHUPOBAHUS U
ocHaieHus kabunera ¢uzuku. [Ipu 3TomM obecrieunBaeTcs OBlIaACHUE 00YYAIOIUMHCS YMEHUSMU
MIPOBOUTH KOCBEHHBIE N3MEPEHUS, UCCIIEI0BAHUS 3aBUCUMOCTEN (PU3NUECKUX BEIHYUH U IIOCTAHOBKY
OIIBITOB I10 MPOBEPKE MPEATOKEHHBIX THIIOTES.
Bbonbiioe BHMMaHue yiensieTcs peleHnio pacuéTHRIX M KaueCTBEHHBIX 3a1ad. [1pu sTom
JUISL pPacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/1a4M C SIBHO 33J]aHHOM (PU3MYECKO MOJIENbIO,
MO3BOJIAIONIME IPUMEHSTh U3yUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesa Kypca, Tak U
MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3aesoB. [ KadeCTBEHHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 3aJaHUs
Ha 00BSICHEHHE MTPOTEKaHus (PU3MUYECKUX SIBJICHUN U MPOIIECCOB B OKPYXKAIOIeH KU3HHU, TpeOyrolue
BbIOOpa (pu3HUECKON MOJENH TSl CUTYaIlUH NIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBercTBuu ¢ tpedoBanusimu GI'OC COO k
MaTepHaJIbHO-TEXHUYECKOMY 00ecreueHII0 y4eOHOro nporecca 6a30BbIii YpOBEHb Kypca (pru3uku Ha
YpOBHE CpeZiHero o01iero o0pa3oBaHus JI0JKEH U3y4aThCs B YCIOBHIX MPEIMETHOr0 KaOnHeTa GU3NKU
WIN B YCJIOBUSX HHTETPUPOBAHHOTO KaOWHETA MPEIMETOB €CTECTBEHHO-HAYyYHOT 0 1MKIIa. B kaOunere
bu3MKH TOJKHO OBITH HEOOXOAMMOE J1abopaTOpHOE 000PYAOBAHKE AJIsl BBITIOJHEHHSI YKa3aHHBIX B
nporpaMMe no pU3MKe YYeHHYECKUX MPAKTHUECKUX padoT U IEMOHCTPAIIMOHHOE 000pYI0BaHHE.
JlemoHcTpanroHHoe 00opya0BaHue
¢dopMHpyeTCsl B COOTBETCTBUU C MIPHUHLIUIIOM MUHUMAJIBHOM JOCTATOYHOCTU M 00ECIICUnBACT
MOCTAHOBKY MEPEUYHCICHHBIX B Mporpamme 1o Gu3rKe KIIOUEBbIX JEMOHCTPALUN IS NCCIIEIOBaHUS
U3y4aeMbIX SIBJICHUHN U MPOLECCOB, SMIUPUUECKUX U (DYHTAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUIN JlaboparopHoe 06opynoBaHUE 17151 YYEHHUECKUX MPAKTUYECKUX padboT
dbopmupyeTcs B BUJIE TEMAaTHYECKMX KOMILJIEKTOB U 00€CIIeUnBaETCs B pacyéTe 0JTHOTO KOMILIEKTa Ha
IByX oOydaromuxcs. TemaTiHueckne KOMIUIEKThI 1a00paTOpHOTo 000py10BaHUS T0JKHBI OBITH
MOCTPOEHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX U IIM(POBBIX TPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUI€ LU(POBBIX JaOOPATOPUA. OcCHOBHBIMU
HEeJIsIMU U3Y4YeHUs1 GU3UKU B 0011IeM 00pa30BaHUU SABISIOTCSA (POPMUPOBAHKE UHTEPECA U CTPEMIICHUS
o0ydaromuxcst K HAyYHOMY M3yUYEHHUIO IPUPO/JIbI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEN;
« Ppa3BHUTHE MPEJICTABICHUI O HAYYHOM METOJIe MO3HaHUs U (OPMUPOBAHKE UCCIIEIOBATEIBCKOTO

OTHOILIEHUS K OKPYKAIOLIUM SIBJICHUSM; (dbopMHpOBaHUE HAYUYHOTO
MHUPOBO33pEHUS KaK pe3ysibTaTa U3yueHUs: OCHOB CTPOCHHsS MaTepuH U (PyHAaMEHTaIbHBIX 3aKOHOB
bu3uKy; (bopmMHpOBaHUE MPEICTABICHUI O POITU (PU3UKH [T

Pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH.
JlocTikeHue 3THX 1ejiei o0ecrieunBaeTcs pelieHneM CIeAyIOIUX 3a/1au B mpoliecce
U3y4eHHUs Kypca (pU3UKU Ha YPOBHE Cpe/lHEro oOIIero o0pa3oBaHus: MPHOOPETEHNUE CUCTEMbI 3HAaHHUH 00
00mux (PpU3NYECKNX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKIIOUAs MEXaHUKY, MOJICKYJISIPHYIO
¢Gu3MKy, 3IEKTPOJMHAMUKY, KBAHTOBYIO (DU3HMKY U 3JIEMEHTHI acTPODU3UKH; dbopMupoBaHue
YMEHUH OOBACHATH SBJICHHS C UCIIOJIb30BaHHEM (PU3NUYECKUX 3HAHUN M HAyYHBIX JJOKA3aTEIbCTB;
(dbopMupOBaHKE YMEHUN TPUMEHSATh TEOPETHUECKHE
3HaHUS U 00BSICHEHUST (PU3NUECKUX SBJICHUN B IPUPOAE U JIUIs IPUHATHUS MPAKTHUECKUX PEIICHUN B
MMOBCEHECBHOM KHM3HMU,

OCBOEHHE CIIOCOOOB pEIIEHHs PAa3NIUYHBIX 33734 C SBHO 3aJaHHON (DU3MYECKOW MOJEINblo, 3a7ad,
HOJJPa3yMEBAOIMX CAMOCTOSATENIbHOE CO3/1aHue (pr3nYecKoi MOJIeNu, aJleKBaTHOM yCIIOBHSIM 3a/1auu;
NOHUMaHHE (PU3UYECKUX OCHOB U MPHUHLMIIOB JEHUCTBUS TEXHUUYECKUX YCTPOMCTB U TEXHOJIOIMUECKUX
IIPOLIECCOB, UX BIIMSHUSA HA OKPY’KAIOILYIO CPELY;
OBJIA/ICHUE METOJaMU CAMOCTOSITEIBHOTO IIAHWPOBAHUS W TPOBEICHUS (PU3NUECKUX IKCTIEPUMEHTOB,
aHaJM3a ¥ UHTepHpeTanuu HHPOPMaLUH, OTPEIETICHUS JOCTOBEPHOCTH MOIYYEHHOIO Pe3yIbTaTa;
CO3JJaHUE YCIIOBUM JUIsS pa3BUTUSL YMEHUHN IIPOECKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKOHN AESITEIBHOCTH.
IIpennaraempiii B mporpamme



110 (I)I/ISI/IKG nepequL Ha60paT0pHI)IX n HpaKTquCKHX pa60T SABIISICTCS peKOMeH,}IOBaHHLIM, y‘II/ITeJ'II)
JieNiaeT BBIOOp MPOBENCHUS JTa0OPATOPHBIX PabOT U OMBITOB C YYETOM MHIUBUAYATHHBIX OCOOCHHOCTEM
00yJaromuxcs.

COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nenl. ®u3uka u MeToabl HAYYHOTI'0 MO3HAHUSA
®usuka — Hayka o npupoje. HayuHble MeToabpl MO3HAHUS OKpYyXkKarolero Mupa. Poib skcnepuMenTa u
TEOpUH B TIPOIIECCE TO3HAHUS MPUPOJBI. IKCIepuMeHT B (usuke.MopaenupoBanue (pu3ndeckux
ABJIEHUN U mporeccoB. Hayunble runore3pl. @U3NYECKUe 3aKOHBI U T€OpUU. ['paHUlbl IPUMEHUMOCTH
busndeckux 3akoHOB. [IpuHIun cootBeTcTBUA. Ponb u MecTo pu3uku B GOpMHUPOBAHUM COBPEMEHHOU
Hay4YHOUN KapTUHBI MUPA, B TPAKTUUYECKON JEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu
AHaoroBbie U ITUGPOBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pasznen2.Mexanuka
Tema 1. Kunemamuka

Mexannueckoe JBHkeHHE. OTHOCUTEIBHOCTH MeEXaHHWYeckoro JBumxkeHus. CucremMa oOTcyéTa.
Tpaekropus.llepemenienne, ckopocTh (CpeaHssl CKOPOCTb, MIHOBEHHAsi CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHON TOYKHU, UX MPOEKIIMH Ha OCH CUCTEMBI KoopauHaT. CliokKeHHe MepeMelieHui 1 CI0KEeHne
cKkopocTteil.PaBHOMEpHOE W PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABWXKeHUe. ['paduku 3aBUCUMOCTH
KOOpAHMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U MIepEeMEIICHNUs MaTepUuaIbHON TOUKH OT BpeMeHu.CBoOoHOE
najieHre. YckopeHue cBoOogHoro maneHus.KpuBonuHeitHoe nBuxkeHHe. J[BrkeHHEe MaTepualbHOMN
TOYKH TIO OKPY>KHOCTH C MOCTOSIHHOM 10 MOJAYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAs! CKOPOCTb.
Ilepuon u wactora oOpamenus. LleHTpocTpemurenbHoe yckopeHue. TexHHUECKue yCTpOWCTBa U

MPaKTUYECKOE MTPUMEHEHUE: CIIUIOMETP, IBUKEHUE CHAPSIOB,IEMHbIE U pEeMEHHbIE  Tepedayi.
Jlemoncmpayuu

Mopenp  cuctembl  OTCUYETa,  WUIIOCTpAlMs ~ KUHEMATHUYECKUX  XAPAKTEPUCTUK  JBUIKEHUSI.
[Ipeobpa3oBanue JBUKEHUN c HCIIOJIb30BaHUEM MPOCTHIX MEXaHU3MOB.
[Tanenue TeN B BO3yXe u B pa3peKeHHOM IIPOCTPAHCTBE.
Habmronenue nBmxeHus Tena, OpOIMIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO. Nsmepenune
YCKOpEHUs cBOOOIHOTO MaJCHUS.

Hanpasnenue ckopocTu Mpu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii  axcnepumenm,iabopamopHovie pabomul
N3yueHne HEpaBHOMEPHOI'O JIBMXKEHMS C LICJIBIO OIPEIEIICHUsI MTHOBEHHOU cKkopocTu.  Mccnenosanue
COOTHOULICHUS MEXIY IIyTSAMH, NPOUICHHBIMU TEJIOM 3a IIOCJIECIOBATEIbHBIE PABHBIE IPOMEKYTKH
BPEMEHU IIPH PABHOYCKOPEHHOM JIBHKECHUH C HAYAJIBHON CKOPOCTBIO, PABHOW  HYJIIO.
N3yuenne JBUKCHUS apukKa B BSI3KOU KUJKOCTH.
W3yuenue ABMKEHUA Tela, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema?l./lunamuxa
IIpunuun orHocutensHOcTH ['amunes. IlepBbii  3axkoH  HeroTtona. MHepuuanbHble  CHUCTEMBI
orcuéra.Macca tena. Cuna. [IpuHuun cynepno3unmu cui. Bropoii 3akoH HeroToHa a1 MaTepuaibHON
Toukd. Tperuil 3akoH HbroTOHa [UIsI MaTepUanbHBIX TOYEK.3aKOH BCEMHUPHOro TsAroreHus. Cuia
TsoxecTH. IlepBass xocmuueckass ckopocth.Cuna ynpyroctu. 3akoH ['yka. Bec tena.Tpenue. Bunsl
TpeHHUs (ITOKOsI, CKOJIbXKeHMsI, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHsI CKOJIBKEHHS M CHJla
Tpenus: nokosi. Kospdumument tpenus. Cusia CONMPOTHBICHHUS TPHU JBIKCHHN Telld B KHUIKOCTH WIH
raze.lloctynarenbHoe U BpamjateabHOE JABMXKEHHE aOCONIIOTHO TBEPAOro Tena.MOMEHT CHIIbl



OTHOCUTENILHO OCH BpameHus. Ilnedo cunbl. YcinoBust paBHOBecust TBEpaoro tena.TexHuueckue
YCTPOMCTBA U NPAKTUYECKOE MPUMEHEHHE: MOIIIUITHUKY, TBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SABnenne  unepuuu.  CpaBHeHME  Macc  B3auMoJEHCTByromMx  Ten.Bropoit  3akoH
Hrrotona.U3mepenne cun. CrnokeHue Ccuia. 3aBUCHMOCTh CHJIBI yOPYrocTH OT jaedopmaruu.
HesecomocTs. Bec Tena npu yckopeHHOM noabéMe u nageHnu. CpaBHEHUE CUII TPEHUS TOKOS, KaueHUs
U CKOJIbXKEHHsI. Y CJI0BHSI paBHOBeCHsI TBEPAOro Tena. Buasl paBHOBecHS. Yuenuueckuii
9KCnepumenm, 1abopamoprvie pabomol H3yduenue nBUKEHUS
Opycka 1O HakKJIOHHON MJockocTu. McciaenoBaHue 3aBUCHMOCTH CHJI yNPYTOCTH, BO3HHUKAIOUINX B
HOpy>KUHE U pe3nHOBOM oOpasue, oT ux aedopmaruu. MccnenoBaHue yciaoBUM paBHOBECHS TBEPIOTO
TENa, UMEIOUIETO OCh BPALLIEHUS.

Tema 3. 3akonwt COXPAHERUA 6 MEXAHUKE

Nmnynsc marepuaiabHON TOYKM (Tena), CUCTEMbl MaTepHAIbHBIX TOYEK. VIMIynbCc cuibl U
U3MEHEHHE MMITyJbca Tela. 3aKOH COXpaHEHUs uMIyjbca. PeaktnBHoe aBmkeHue. PaboTa CHIIBL
MorHocTh cuitbl. KuHeTHueckas sHeprusi MarepuanbHoi Touku. Teopema 00 U3MEHEHUH KHHETUYECKOM
sHepruu. [lorennuanbHas sHeprus. lloTeHumanbHas 3HEPrUst ynpyro ae(GopMUPOBAHHON IMPYKHUHBI.
[orennmanbHast SHeprust Teiaa BOIM3M MOBEPXHOCTH 3emuin. [loTeHIManIbHBIE M HEMOTEHIHAIbHBIC
cuibl. CBsi3b pabOThl HEMOTEHLUUAIbHBIX CHJI C M3MEHEHHMEM MEXAHMYECKOM SHEpPruu CHUCTEMBI TEll.
3aKOH COXpaHEHMsI MEXaHWYECKOW SHEepruu. YNpyrue M HEYNpyrue CTOJIKHOBEHMs. TexHuueckue
YCTPOMCTBA U MPAKTHUYECKOE IPUMEHEHNE: BOJOMET, KONED, IIPYKUHHBIN ITUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu
3aKkoH CcOXpaHEHUs wuMIyibca. PeakTuBHOEe JABMkeHue. Ilepexon NOTEHLMANBHOM SHEPrUM B
KUHETUYECKYIO0 U 00paTHO.

Yuenuueckuii 9KCnepumeHnm, nabopamopmbie pabomuwl
N3yuenne abCOMIOTHO HEYNPYTroro yjaapa C IOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX MAasTHHUKOB.
HccnenoBanue cBsi3u pabOThl CHUIBI C HM3MEHEHHEM MEXaHMYECKOW HHEpruu Tella Ha IpuMepe
pPaCTSKEHUSI PE3UHOBOIO KIyTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Temal.OcHo6bl MONEKYNAPHO-KUHEMUUECKOUL meopuu

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU U UX ONBITHOE 000ocHOBaHUE. bpoyHoBCckoe
neuxenue. uddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YAacTHUIl BelIeCTBA. MOJeNu CTPOEHUS
ra3oB, JKHJIKOCTEH U TBEPABIX TeNl U OOBSICHEHHE CBOWMCTB BEIIECTBA Ha OCHOBE ATHX Mojeneil. Macca u
pasmepbl  Mozekyia. KomumuectBo BemectBa. IloctostHHass ~ ABoranpo.TemnoBoe  paBHOBecHe.
Temneparypa u e€ usmepenue. lllkana temneparyp Lenbcus.Monens uneanbHoro raza. OcHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETHYECKON TEOPUH HIeaIbHOro raza. AOCOIIOTHAS TeMrepaTypa Kak Mepa
CpeIHENl KMHETHMYECKON SHEpruu TEIUIOBOro JABMKeHUs dactull rasa. lllkama temmnepatyp KenpBuHa.
l'azoBbie 3akonbl. YpaBHenue MenaeneeBa—Knaneiipona. 3akon Jlanerona. M3omnporneccsl B uaeaibHOM
ra3e ¢ MOCTOSITHHBIM KOJMYECTBOM BemlecTBa. [ padudeckoe NpeCcTaBICHNE H3O0MPOIIECCOB: H30TEPMa,
n3oxopa, u3obapa. TexHHUUECKHE YCTPOMCTBA M MPAKTHYECKOE NMPUMEHEHHE: TePMOMETpP, OapoMeTp.
Jlemoncmpayuu

OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHUE BelecTBa, (hoTorpadun MOJIEKYJT OPTaHHYECKUX
coemuHeHUH. OnbITH 10 AU Y3UH KUIKOCTeH M Ta30B.Mojeins OpOyHOBCKOTO NBIKeHHS. Mojaenb
onbiTa [lTepHa. OmnbIThl, AOKa3bIBAIOIIME CYIIECTBOBAHUE MEXMOJEKYISIPHOTO B3aUMOJCHCTBUS.



Mogens, nimocTpupyomas MpUpoay AABICHHUS Ia3a Ha CTEHKU cocyja. OIBIThI, WITOCTPUPYIOIIUE
YPaBHEHHME COCTOSHUS MJI€AJIbHOTO I'a3a, U30MPOLECCHI.

Yuenuueckuii  skcnepumenm,iabopamophule pabomoi
Omnpenenenne Macchl BO3IyXa B KJIACCHOW KOMHATEe HA OCHOBE M3MEPEeHH 00hEMa KOMHATHI, TaBICHUS
U TemIepaTypbl Bo3ayxa B Heil. HMcciienoBaHue 3aBUCMMOCTH MEXIy [apaMeTpPaMu COCTOSHUS
Pa3peKEHHOTO rasa.

Tema?2.0cno6vt mepmoouHamuxu
TepmoauHaMuyeckass cucrema. BHyTpeHHssI SHEprusi TepMOAMHAMMUYECKOW CHCTEMBI M CIIOCOOBI €€
u3MeHeHus. KonuuecTBo TemioTsl M paboTa. BHYTpeHHss SHeprus OJHOATOMHOIO MJCAbHOIO rasa.
Bunsl Temnonepenayu: TEIIONPOBOAHOCTb, KOHBEKLMs, U3JIy4EHHE. YElIbHasg TEILUIOEMKOCTh
BemlecTBa. KonmmuecTBo TeruioTsl mpu Terutonepenave. Ilonstue o6 agmabatHOM mpornecce. [lepBbrii
3aKOH T€pMOJMHAMUKH. [I[puMeHeHne nepBoro 3akoHa TEPMOJUHAMUKHY K H3ompoueccam. I'padudeckas
UHTEpIpeTanusi padoTel ra3a. Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTs npoueccoB B MpHUPOIE.
TernoBbie MamuHbl. [IpuHIMIBL neiicTBUS TEIUIOBBIX MammuH. [IpeoOpa3oBaHust SHEPTHH B TETUIOBBIX
mamuHax. Koaddumuent moneznoro neiictBus termmoBoit mMamuHbl. Llukn KapHo u ero xosaddunment
MIOJIE3HOTO JIEUCTBUA. ODKOJIOTMUECKHE MpPOOJIEMbl TEIUIOIHEPTreTUKU. TeXHHYecKue YCTpOHCTBa H
MPAaKTHYECKOE MPUMEHEHHUE: IBUraTellb BHYTPEHHETO CrOpaHusi, OBITOBOM XONOAMIBHUK, KOHIUITUOHED.
Jlemoncmpayuu
M3MeHeHne BHYTpEHHEW >HEpPruM Tejla MPH COBEPIIEHUM DPAOOTHI: BBLIET MPOOKUM M3 OYTBUIKM IOJ
NeMCTBUEM  CXKAaToro BO3JyXa, HarpeBaHue d¢upa B JIaTYyHHOW TpyOke IyTéM  TpeHHs
(BuneoneMoHcTpanus). V3sMeHeHue BHyTpeHHEW SHepruu (TemiepaTypbl) Tesla Hpu Terionepenaye.
OnbIT Mo aauabaTHOMY pACHIMPEHHI0 BO3AyXa (OMBIT C BO3IYLIHBIM OTHMBOM). Mojenu mnapoBoit
TYpOUHBI, JBUTATENS BHYTPEHHETO CropaHus, PEaKTUBHOIO JIBUTaTEJIs.
Yuenuueckuii skcnepumenm,nabopamopHule pabomul
H3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpezammnule COCMOAHUA eéeuecmaad. Dazoevle nepexoowvt
[TapooOpa3oBanue u koHAeHcalus. Vcnapenue u kurneHue. AOGCOIOTHAS U OTHOCUTENbHAS BIAKHOCTD
BOo3Myxa. HacelmeHHBId map. YAenbHas TeIoTa IapooOpa3oBaHUs. 3aBHCHUMOCTH TeMIIEpaTyphl
KUTleHus1 OT jAaBneHus. TBEpmoe temo. Kpucrammuueckue u amopdHbie Tena. AHH30TPOIHUS CBOWCTB
kpuctamioB. Kunkue kpuctaiisl. CoBpeMeHHble MaTepualbl. [InaBnenue u kpucrammszanus. Y genbHast
Teruiota mnaBieHus. CyOnumanus. YpaBHEHHE TeIUIOBOTO OanaHca. TeXHUYECKHUE YCTpPOHCTBA H
MPaKTUYECKOE MPUMEHEHUE: TUTPOMETP M TICUXPOMETpP, KAJIOPUMETP, TEXHOJOTHUH TMOJyYCHHS
COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu CBoiicTBa HaChINIEHHBIX NapoB. KuneHue npu MOHMKEHHOM JIaBJICHUHU.
CnocoObl M3MepeHusl BIaXHOCTH. HaOmrogeHue HarpeBaHWs W IUIABJICHUS KPHUCTAUTMYECKOTO
BelecTBa. JleMoHCTpasi  KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul I3MepeHre OTHOCUTENBHON BIaKHOCTH BO3TyXa.

Pa3nes 4. DiieKkTpoaAMHAMHKA Temal.Inekmpocmamuka
OnexTpuzanus Tel. OJIEKTpUYecKuil 3apsa. JBa Buaa snekTpuueckux 3apsanoB. lIpoBonHukw,
JTUDJIEKTPUKUA M TIOJYIPOBOAHUKH. 3aKOH COXpaHEHMsI 3JIEKTpUYECKOro 3apsja. BsaumopeiictBue
3apsanoB. 3akoH Kymona. Toueunslld snekTpuyecknid 3apsa. OnekTpudeckoe nosie. HampskéHHOCTB
iekTpuueckoro nois. [IpuHIUN cynepno3uuuu 3JeKTpUYecKux mnosied. JIMHuM HanpspkEHHOCTH
ekTpuyeckoro nois. Pabora cun anekrpoctarndeckoro nousid. IloteHuunan. PazHOCTh MOTEHLMAIOB.
[TpoBogHMKH U JUDIIEKTPUKU B AIIEKTPOCTATUYECKOM noJe. Jusnexrpuueckas
NPOHHULIAEMOCTb. DNeKTpoEMKOCTh. KoHaeHcaTop. DeKTpoE€MKOCTh IIOCKOI0 KOHJEHCATOpa. DHeprus
3apsHKEHHOI0 KOHJeHcaTopa. TeXxHUueckne yCTpOiCTBa M NPAKTUYECKOE IPUMEHEHHUE: IIEKTPOCKOIL,



JNEKTPOMETP,  JJIEKTpOCTaTHYecKas  3alluTa, 3a3eMJICHHE  3JIeKTpOnpuOOpoB,  KOHAEHCATOD,
KOMMPOBAJIBHBIN anmnapar, CTpyHHBIA NPUHTED. Jlemoncmpayuu Y CTpOMCTBO U TPUHIIUIL
neicTBUs 2NeKTpoMeTpa. BzaumoeiicTBiue Ha3IEKTPU30BAHHBIX TeJ. DJIEKTPUUECKOE M0JIe 3apSKEHHBIX
Ten.IIpOBOTHUKY B AJIEKTPOCTATUUECKOM IIOJIE.

DnexTpocTaTuyecKas 3aluTa. J(UaIeKTpuKky B 31EKTPOCTATUYECKOM IOJ€. 3aBUCUMOCTD JIEKTPOEMKOCTH
IJIOCKOTO  KOHJIGHCATOpa OT IUIOMIAJAM IUIACTHH, PACCTOSIHUS MEXAY HHUMH JIUAJIEKTPUUYECKON
MIPOHUIIAEMOCTH. DHEPIUsl 3apsSHKEHHOTO KOHEHCATOpA. Yuenuueckuui sxcnepumenm,
nabopamopnvie pabomwl I3MepeHne 31eKTPOEMKOCTH KOHEHCATOPA.

Tema 2. Iocmoannuwti IIEKMPuUYEeCKul MmOoK. Toku 6  Da3iuuHbIX cpeoax
ONEKTpUUYECKUN TOK. YCIIOBUS CYLIECTBOBAHMs JJIEKTpUYECKOro Toka. Mcrounuku Toka. Cuia Toxa.
[loctosuueli TOok. Hampspkenue. 3akoH Oma A ydacTka LENU. OJIEKTPUYECKOE CONPOTUBIICHHE.
VYaensHOE comnpotuBieHHe BewiecTBa. llocienoBarenbHoe, MapauiebHOE, CMELIAHHOE COEIUHEHUE
IPOBOAHUKOB. PaboTa anekrpuueckoro toka. 3akoH Jlxoyns—JleHa. MOIIHOCTh 3IEKTPUYECKOTO TOKA.
DNEKTPOABUKYIAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHMKA TOKa. 3akoH Oma i MOJTHOU
(3amKHyTOM) anekTpuueckoi nenu. KopoTkoe 3amblkaHue. OJIEKTPOHHAs MPOBOJUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCHMOCTb  COINPOTHUBIEHUS METaIOB OT Temmeparypbl. (CBepXNpOBOIUMOCTb.
OnekTpuyeckuil TOK B Bakyyme. CBOHCTBa 3JeKTpOHHBIX My4yKoB. [lomynpoBoguuku. CoOcTBeHHas U
IpUMECHasT MPOBOAMMOCTh  MOJYIPOBOJHUKOB. (CBoiicTBa p—n-nepexona. llomynpoBoaHuKOBbIE
npuOopbl. DIEKTPUYECKH TOK B pacTBOpax U pacijiaBaX »3JIEKTPOIHUTOB. OJIEKTPOIUTHYECKAS
JUCCOIManus. DJIEKTPOIN3.DIEKTPUUECKU TOK B razax. CamMOCTOSATEIbHBII U HECAMOCTOSTENIbHBIN
pazpsaa. Monnus. Ilnasma. TexHudeckue yCTpOHCTBA M IMPAKTHUECKOE IPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTAaT, UCTOUHUKU TOKA, AIJIEKTPOHArPEBaTENIbHBIE MPUOOPHI, 3JIEKTPOOCBETHTEIbHbIE
npubOpbl, TEPMOMETP CONPOTHUBIICHHUS, BAKYYMHBIM JHOA, TEPMHUCTOPHl U  (OTOPE3UCTOPHI,
NOJIyTIPOBOIHUKOBBIN JHOJ], FaJIbBAHUKA. Llemoncmpayuu
W3mepenue cuiibl TOKa U HANPSHKEHUSL. 3aBUCUMOCTD COIPOTHUBIICHUS LIMJIMHAPUYECKUX ITPOBOJHUKOB OT
JUIMHBI, TUTOIIAAH MONEPEYHOro ceueHus: u Matepuana. CMelnaHHoe coelMHeHNe IpoBOAHUKOB. [Ipsmoe
WU3MEPEHHE DIIEKTPOABIKYIIEH cuibl. KOpoTKOoe 3aMbIKaHME TajJbBaHMYECKOIO JJIEMEHTAa M OLIEHKa
BHYTPEHHETO  CONPOTHUBIIEHHSA. 3aBUCUMOCTb  CONPOTHUBIEHUS  METANIOB OT  TEMIEpPaTyphl.
[IpoBoguMocTh 3nekTponuTOB. VICKpOBOW paspsii W NOPOBOAMMOCTh Bo3ayxa. (OIHOCTOPOHHSA
MIPOBOJIMMOCTB JUOJIA.

Yuenuueckuii skcnepumenm,nabopamophoi pabomul
N3yuyeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.M3MepeHne 3IeKTPOABMKYIIIEN CHUIIBI HCTOYHUKA TOKA
U €r0 BHYTPEHHETO conpoTuBieHus. Habmronenue anekrposmsa.

MexnpeaMeTHbie CBSA3H

N3yyenune kypca ¢usnukn 6a3oBoro ypoBHs B 10 Kitacce OCYIIECTBISIETCS C yYETOM COJEPKATEIbHBIX
MEKIPEIMETHBIX CBSA3EH ¢ KypcaMu MaTeMaTHKH, OMOJIOTHUH, XUMHUH, Teorpapuuu TEXHOJIOTHH.

Medicnpeomemmvle nonsamusi, CBI3aHHBIE C N3yYSHUEM METO0B HAyYHOTO ITO3HAHMUS: SBJICHUE, HAYYHBIN
¢axT, runoresa, puznyeckas BEJIWYMHA, 3aKOH, TEOPHUs, HAOIIOACHUE, HKCIIEPUMEHT, MOJICIINPOBAHHE,
MoOJIeNlb, U3MepeHue. Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHH, nuHeiiHas ¢(yHkuus, mapadoa,
runepOona, UX rpaduUKU W CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMU: CHUHYC, KOCHHYC, TaHTEHC,
KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOCKIMH HAa OCH KOOPAWHAT,
CIIO)KEHUE BEKTOPOB.HuUOIO2UA: MEXAaHUYECKOE [BI)KEHHE B KHBOW mpupoae, auddysus, ocMmoc,
TETJIOOOMEH JKMBBIX OPraHM3MOB (BHIBI TEIUIONEpENayH, TEIJIOBOE PABHOBECHE), AJIEKTPHUECKHUE
SIBJICHHUS B XKUBOW TPUPOAC. Xumus: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBAa TBEPABIX TeJN, JKUIKOCTEH W Ta3os,
JIIEKTPUYECKHE CBOMCTBa  METAJUIOB, JNIEKTPOJIUTUYECKAsT  JTUCCOLHMAIINS, rajgbBaHHKa.
l'eocpagus: BTaxXHOCT  BO3IyXa, BETphL, Oapomerp, TepMoMeTp.TexHonoeus: mpeodpa3oBaHue



JMBUKEHUHM C UCIOJb30BAaHUEM MEXAaHHU3MOB, YUYET TPEHHUS B TEXHUKE, MOAIIMUIHUKH, HUCIIOJIb30BAHUE
3aKOHAa COXPaHEHMsI HMIyJbCa B TEXHHKE (pakeTra, BOJOMET M ApYTHe€), JIBUTraTelb BHYTPEHHETO
CropaHusi, IapoBasi TypOMHA, OBITOBOM XOJOAWIBHHUK, KOHAMLMOHEP, TEXHOJOTHMH IOJyYCHHS
COBPEMEHHBIX MaTepHajioB, B TOM YHCJI€ HAaHOMATEpUAJOB, U HAHOTEXHOJOIHMH, 3JIEKTPOCTaTUYECKas
3alIUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NpUHTEp, 3JIEKTpOHArpeBaTeIbHbIE
npubOPBbI, FTEKTPOOCBETUTENBHBIE IPUOOPBI, FAJIbBAaHUKA.

11 KIIACC
Paznen 4. DaexkTpoauHamMmuka
Tema 3. Maznummnoe none. I1eKmpoMaCHUMHAA UHOYKYUA

[TocrossuHble MarHuThl. B3anmoneicTBHE NOCTOSIHHBIX MarHutoB. MarnutHoe mnosne. Bekrop
MAarHuTHOM MHIYyKUMH. [IpuHIMI Cyneprno3uIM¥ MAarHUTHBIX IOJIeW. JIMHMM MarHUTHOM WHAYKLUU.
Kaptuna nuauii MarHUTHOW MHAYKIMH TOJIS TIOCTOSIHHBIX MarHUTOB. MarHUTHOE TOJie MPOBOJHUKA C
TokoM. KapTuHa JWHUNA WHAYKIIMA MArHUTHOTO TOJISI JJTMHHOTO MPSMOTrO MPOBOJHUKA M 3aMKHYTOTO
KOJIBIIEBOTO MTPOBOJIHUKA, KATYMIKK ¢ TOKOM. OnbIT Opcrena. BzauMoaeiicTBue mpoBOTHUKOB C TOKOM.
Cuna Awmmepa, €€ monynp W Hampasienue. Cwia Jlopenmna, e€ mMomyns W HampaBieHue. [[BmkeHue
3apsHKEHHOM YacTUIBI B OJHOPOAHOM MarHUTHOM moje. PabGora cwibl Jlopenma. SIBnenue
3JEKTPOMArHUTHOM MHIAYKUMU. lIOTOK BEKTOpa MArHUTHONM WHIYKUMH. OJEKTPOJBIIKYLIas CHJIa
WHAYKOUU. 3aKOH DJJEKTpOMarHUTHOM wuHAykuuu @Papanes. BuxpeBoe anekTpuueckoe TmoJe.
ONEKTPOABMKYIAs CHJIa WHIYKUMM B MPOBOJHHUKE, ABWXKYIUEMCSA MOCTYyNAaTEIbHO B OJHOPOJHOM
MarHuTHOM node. [IpaBuno Jlenna. UHAyKTUBHOCTE. SIBlIeHHE CAMOMHIYKUMU. DJIEKTPOABUKYILAs CUIIa
CaMOMHAYKIMU. DHEPrusi MAarHUTHOTO TOJIsI KaTYIIKH ¢ TOKOM. DJEKTPOMarHuTHOE mnoje. TexHuueckue
YCTPOMCTBA U MPAKTUUECKOE MPUMEHEHHUE: OCTOSTHHBIE MAarHUTHI, 3JIEKTPOMArHUThI, 3J1€KTPOJIBUTATENb,
YCKOPHUTEIIU 3JIEMEHTAPHBIX YaCTUILI, UHTYKIIUOHHAS 1€Yb.

Jlemoncmpayuu
OmneiT Opcrena. OTKIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM 1oJieM.JIMHUY WHIYKIIMA MarHUTHOTO
noJist. BzanmoiefictBre AByX MPOBOIHUKOB ¢ TokoM. Cuna Ammepa. JleiictBue cuibl JIopeHIia Ha HOHBI

JNEKTPOJIUTA. SIBeHue ANEKTPOMArHUTHOU WHAYKIIHH. [TpaBuio Jlenma.3aBUCUMOCTD
3JEKTPOJIBIKYIIEH CHIIbI MHAYKIUU OT CKOPOCTH U3MEHEHHS] MAarHUTHOT'O MOTOKA. SIBnenue
CaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomer V3ydeHHe MarHUTHOTO TOJS KATYIIKUA C TOKOM.
HccnenoBanue AeMCTBHS IOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKoM. MHcciienoBaHue sIBICHHUS
ANEKTPOMAarHUTHOW UHAYKIHH.

Pa3gean 5. Koje6anusi ¥ BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koaieoanus

Konebarenbnas cucrema. CBoOOmHBIE MexaHWYECKHE KoJjiebaHus. ['apMoHWYEecKHe KoJieOaHUsI.
[Tepuon, vacroTa, amrmmutyna u (aza xonebanuit. [IpyXuHHBIM MasTHUK. MaTeMaTHYeCKU MasTHUK.
VYpaBHeHHe rapMoHUYeckux koneOanuid. [IpeBpailieHue sHEPruM MpU TapMOHUYECKUX KOJICOAHMSIX.
KoneGatenbHplii koHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KONEOAHUS B HJICATHHOM KOJIeOaTeIIbHOM
KOHTYpe. AHAJIOTUSI MEXIYy MEXaHUYECKUMH U 3JIEKTPOMarHUTHBIME Konebanusimu. @opmyna TomcoHa.
3aKOH COXpaHEHHs PHEpPrHH B HACATBLHOM KolebarenbHOM KOHType. lIpencrtaBieHue o 3aTyXarouiux



KoIeOaHusIX. BBIHy}K)IeHHBIe MexaHnuyeckue koaebdanus. Pesonanc. BBIHY)KHGHHI)Ie SJICKTPOMArHuTHBIC
kosneOanus. [lepemennbpiii Tok. CHHYCOMIQIBHBIA MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUITUTYAHOE U JIeHCTBYIOIIee 3HAUCHUE CUJIbl ToKa u HampsbkeHus. Tpancopmatop. [IpousBoactso,
nepegaya W TMOTpeOJeHHE HIEKTPUYECKOM HSHEPruu. DKOJIOTUYECKHUE PUCKA TPHU MPOU3BOJCTBE
anekTpodHepruu. KynbTypa HCIONB30BaHUS JJIEKTPOSHEPTUU B TMOBCEIHEBHOHN JKM3HU. TexXHUYEcKHe
YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: 3JEKTPUUYECKUUA 3BOHOK, T'€HEpaTop MNEPEMEHHOr0 TOKa,
JIMHUY BJIEKTpoIiepeaay.

Jemoncmpayuu  ViccnenoBaHue mnapaMeTrpoB KojieOaTeIbHOW cHUCTEMBbl (MPY>KUHHBIA WU
MaTeMaTh4eckuii MasTHUK). HaOmomenune 3aTyxarommx kojeOanuii. MccnegoBanme CBOWMCTB
BBIHY)KJICHHBIX KoJjieOanuii. HaOmronenne peszonanca. CBOOOJHBIC JJIEKTPOMAarHUTHBIE KOJICOaHUSI.
OcuuiorpaMmbl  (3aBUCUMOCTH CHJIBI TOKa M HANPSDKCHHsT OT BPEMEHH) IS DJEKTPOMArHUTHBIX
KojeOanuii. Pe3oHaHC MpH MOCIIEIOBAaTEILHOM COCIWHEHUHM PE3UCTOPA, KATYIIKH MHIYKTUBHOCTH WU
KOH/IeHcaTopa. MoJieNb JTHHUU AJIEKTpOoTepeaayn.

Yuenuueckuui sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH NIEPHOAA MANIbIX KOJIEOAHUH TPy3a HA HUTH OT AJMHBI HUTU U MACChl Ipy3a.
HccnenoBaHue nepeMEeHHOro TOKa B LIEMH U3 MOCIEI0BaTEIbHO COSIMHEHHBIX KOHEHCATOPA, KaTyIIKH
U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60IHbL

MexaHudeckre BOJIHBI, yCJIoBUs pacnpocTpaHeHus. Ilepuon. CKOpOCTh pacnpOoCTpaHEHUs M
JUTMHA BOJIHEL. [lomepeunsie 1 mpoaobHbIe BOHBL. VHTEpdepeHIus n qudpakinsg MEXaHHISCKUX BOJIH.
3Byk. CkopocTh 3Byka. ['poMKOCTh 3Byka. BricoTa ToHa. TemOp 3Byka. DIEKTPOMArHUTHBIE BOJHBI.
VYcioBuss  U3MydeHUS  DJIIEKTPOMArHWTHBIX — BOJH. B3aumHag  opueHraums BekTopoB E, B, V B
JJEKTPOMArHUTHOM BoyHEe. (CBOMCTBAa 3JIEKTPOMAarHUTHBIX BOJH: OTpaXkeHHE, MpEIOMIICHUE,
nonsipu3anus, audpakmus, wuHTepdepeHius. CKOpocTh  dMeKTpoMarHUTHBIX — BonH.  Illkama
DJIGKTPOMATHUTHBIX BOJNH. [IpHMeHEHWE SJIEKTPOMArHUTHBIX BOJH B TEXHHKE U ObITY. [IpHHIUIIBI
pamuocBsi3u U TeNeBUACHUS. Paguonoxaiiusa. DJIEKTPOMAarHUTHOE 3arps3HEHUE OKpYXKarolled Cpelibl.
TexHuyeckue ycTporucTBa U NPaKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBast
JTUArHOCTUKA B TEXHUKE W MEIUIIMHE, paaap, paJuonpuéMHHUK, TEICBU30p, aHTeHHa, Tenedon, CBY-
TeYb.

Hemoncmpayuu  OOpazoBaHMe U PACHPOCTPAHEHUE MONEPEUHBIX U MPOIOIbHBIX BosIH. Konebmomeecs
TEJIO KaK UCTOYHUK 3ByKa. HaOiroeHne oTpakxeHus U NpesloMIeHUs MEXaHn4eCcKuX BojiH. Habmonenue
uHTeppepeHIMH M JUPPAKIUM MEXaHWYEeCKUX BOJH. 3BYKOBOW pe3oHaHc. HalOmionenue cBsizu
TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIOW M 4YacToTOW KoseOanuid. MccrmemoBaHue CBOWMCTB
AIIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHUE, MIPETOMIICHUE, MOJIIpU3anus, TupaKkus, HHTepPepeHIINS.

Tema3.0Onmuka
I'eomeTrpuyeckas ontuka. [IpsimonuHelHOe pacnpocTpaHEHHE CBeTa B OJHOPOIHOW cpene. Jlyu cBera.
Toueunslit ucrounuk cBera. OTpaskeHHe cBeTa. 3aKOHbI OTpaXkeHHs cBeTa. IlocTpoeHne n3o0pakeHuii B
IockoM 3epkaie. llpenomiieHne cBera. 3akoHbl NpeloOMIIEHUs cBeTa. AOCOIOTHBIN MoOKa3aresb
npesnomienus. 1lonHoe BHyTpeHHee oTpakeHue. [Ipenenbublii yron MoaIHOro BHYTPEHHETO OTPaKCHUS.
Hucnepcust cBera. CnoxHblii coctaB Oenoro csera. L[per. CoOuparomme U paccerBaroOIIUe JUH3BI.
Tonkas nuH3a. POKYCHOE pacCcTOSIHUE U ONTUYECKas cujla TOHKOW TuH3bL. [locTpoeHne n3obpaxenuii B
cOOMparoIUX M pacceuBaOIMIMX JHH3aX. DopMysa TOHKOW JIMH3BI. YBEIWYEHHUE, J1aBa€MOE€ JIMH30M.
[Ipenensl nmpUMEHMMOCTH TeOMETpUuYecKod ontuku. BonHoBas ontuka. WHTepdepenuus csera.
KorepenTHble HCTOYHUKU. YCI0BUS HAOIIOACHUS MaKCUMYMOB M MHHMUMYMOB B MHTEP(EpPEHIMOHHON



KapTHUHE OT JBYX CHH(A3HBIX KOTePEHTHBIX UCTOUHUKOB. Jndpakmms cBera. Jnppakiunonnas pemeTka.
VYcioBue HaOMIOACHUS TJaBHBIX MAaKCUMYMOB TIpH MaJ€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
nudpakuuonHyo pewérky. Ilomgpusanms cBeta. TexHuuyeckue YyCTpOHCTBA U IPAKTUYECKOE
NPUMEHEHUE: OYKH, Jymna, (oToannapaT, MPOEKIUOHHBIN anmapar, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAS
ONTHKA, TU(PPAKLINOHHAS PEIETKA, TOIAPOUI. Hemoncmpayuu
[IpsimonuHeiHOe pacnpocTpaHeHue, OTpakeHHe U mpesomiieHre cBeta. Ontuyeckue npudopsl.lloaHoe
BHYTpEHHEe OTpakeHHe. Mojesb cBeToBoja. McecnenoBanue cBOMCTB M300pakeHuit B inH3ax. Mojenu
MHUKpOCKoma, Teneckona. HaOmionenne wuHTepdepenunn cBera.Habmronenue audpakuuu cBera.
Habmionenne nucnepcun cBera. [lomyueHuwe cmekTpa ¢ momomibio npusmbl. llomydenue crektpa c
NOMOIIBIO TU(PAKIIMOHHON peméTku. HalmoieHre noasiprusanuy cBeTa.

Yuenuueckuii  sxcnepumenm,iabopamopHule pabomsi
W3mepenne mokaszarensi MpelomiieHus cTekna. VccrnemoBaHue CBOMCTB H300pakeHUH B JTUH3aX.
Hab6mronenue aucnepcun cBera.

Pasznen 6.0cHOBBI  cHeHHAJBLHOMH TeOpHuH OTHOCHTEJIBHOCTH

I'paHMnbl  DPUMEHUMMOCTH  KJacCH4eCKOM — MexaHuku.  IloctynmaTel  crenmmanbHOM — Teopuu
OTHOCHUTEJIHOCTH: WHBAPUAHTHOCTh MOJAYJS CKOPOCTH CBETa B BAaKyyMe€, NPUHUMUII OTHOCHTEIBHOCTH
OitHmTeliHa. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU W COKpAICHHE JIJIMHBI.
OHeprusi M HMIYJbC PEIATUBUCTCKOM dYacTullbl. CBA3b MacChl € DJHEPrUed W HUMITYJIbCOM
PENSATUBUCTCKON YaCTHUIbl. DHEPTHUS MTOKOSI.

Pa3nes 7. KBantoBas ¢puzuka

Temal. Dnemenmol KEAHMOBOU ONMUKU
®otonbl. Popmyna Ilnmanka cBsizu dHepruu (OTOHA C €r0 YAaCTOTOW. DHEPTHUs U UMIYJbC (OTOHA.
OtkpoiTie U uccnenoanne Gorodrpdexra. OnbiTel A. I'. Cronerosa. 3akonsl poTodrdhdekra. YpaBHeHue
OitamreriHa s potoddpdekra. «Kpacnas rpanuma» ¢orordpdexra./lapnenne cBera. Onbitel 1.
H. Jle6eneBa. Xumuueckoe neicTBUE cBeTa. TexHHMYECKHE YCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHE:
doroaneMeHT, poTomaTIHK, CONHEYHAas 6aTapesi, CBETOIUO/I.

Jlemoncmpayuu ®dorodddekT Ha yCTAaHOBKE C IIMHKOBOW IuTacTUHOW. McciemoBaHWe 3aKOHOB
BHelHero Goroaddexra. Ceroauon. Conneynas OaTapes.

Tema2. Cmpoenue amoma
Mogens atoma Tomcona. OnbiTel Pezepdopna no paccessHuro o -yactui. [lnanerapHas mozaens aroma.
[octynater bopa. M3nyuenue u nornomieHne GOTOHOB MU MEPEXo/ie aToMa C OJHOTO YPOBHS SHEPTHH
Ha pyroil. Buael ciektpoB. CiekTp ypoOBHEH 3HEpPTUM aToMa BOAOpOJa. BoyIHOBBIE CBOIMCTBA YACTHII.
Boanst ne bpoiins. KopryckyinsipHo-BosiHOBOM nyann3M. CIIOHTAaHHOE U BBIHYXJACHHOE H3JIy4YEHHE.
TexHuueckue ycTpoilcTBa U MPaKTUYECKOE MPUMEHEHUE: CIEKTPaIbHbIA aHAJIN3 (CIEKTPOCKOI),
Ja3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu Monens onbita Pesepdopna. Onpenenenue MiMHBI BOJHBI Jazepa. Habmronenue
JUHEHYaThIX CIIEKTPOB u3nyueHus. Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomer HabimoieHre TuHEHYATOrO CIEKTpa.
Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, JO0KA3bIBAIOIINE CIOXKHOCTh CTpoeHus sapa. OTKphITHE paainOaKTUBHOCTU. OIBITHI
Pesepdopna mo ompeseneHuio coctaBa paaHoakTUBHOTO m3nmydeHus. CBoiicTBa anb(da-, Oera-, ramMmma-



W3JIy4eHHs. BiusHue pajgMoakTMBHOCTH HA JKMBbIE OpraHu3Mbl. OTKpBITHE NPOTOHA W HEUTPOHA.
Hyxnonnas monens simpa [eitsenOepra—lBanenko. 3apsan siapa. MaccoBoe uumcio siapa. M3oTomsbrl.
Anbda-pacnaz.  DJEKTPOHHBIH W TO3UTPOHHBIM  Oera-pacman. ['amma-usnydenume.  3akoH
pPaJMOaKTUBHOIO pacnaja. DHEeprus CBA3M HYKIOHOB B sjpe. SnepHele cuibl. JledekT macchl sijpa.
SAnepusie peakiuu. [lenenue u cunres anep. SAnepHsiii peaktop. TepmosaepHblii cuntes. [IpoGnemsr u
IIEPCIIEKTUBBl SAEPHON DHEPreTUKH. DKOJOTMYECKUE ACIEKThI SIIEPHOM SHEPreTUKU. DIIEMEHTApHBIE
yacTulbl. OTKpBITHE MO3UTPOHA. MeToJbl HAOMIOACHUS M PETUCTPALlMM IJIEMEHTAPHBIX YacTHIl.
OyHnaMeHTaIbHbIE B3auMoeiicTBus. EnnHCTBO (hrznyeckoit KapTuHbl Mupa. TeXHUYecKHe yCTpOoicTBa
U IPaKTHYECKOE MPUMEHEHHUE: T03UMETp, Kamepa BunbcoHa, siiepHbIid peakTop, aroMHasi bomoa.

Jemoncmpayuu CYETUNK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomei VicciaenoBaHUe TPEKOB YacTUIl (IO TOTOBBIM
¢dororpadusim).

Paspea 8. JJIeMeHTbl ACTPOHOMHMHU H acrpoduzuxku
OTtanbl pa3BUTHS  acTpoHOMHUH. [IpukiamHOoe M MHUPOBO33PEHUYECKOE 3HAYEHHE acTpoHoMuU.Bupg
3Bé3gHoro Heba. Co3Be3nus, spKue 3BE3ABI, IUIAHETHI, WX BUAUMOe JBWKeHHEe ColHeYHas
cuctema.Connne. ConmHeyHasi akTUBHOCTb. McTtounuk sHeprun CosiHUA M 3BE31. 3BE3BI, UX OCHOBHBIE
XapakTepUCTUKU.  JlMarpamMmma  «CHEKTpalbHBIA  KJIacC —  CBETUMOCTBY».  3BE3Abl  IJIABHOM
II0CJIEZI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTB» ISl 3BE3] IVIABHOM IOCIEA0BATEIBHOCTH.
BuytpenHee ctpoenue 3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKAECHUM U 3Bomronuu CosHIa U
3BE3M. Dtamnbl Xu3HU 3BE3A. Mneunsiid [lyTe — Hama T'anaktuka. Ilonoxxenne u nBwxenue CoJiHLIA B
lNamaktuke. Tunsl ranaktuk. Panuoramaktuku u  KBaszapel. UEpHbBIE [ABIpBl B sApax TaJaKTHUK.
Bcenennas. Pacimpenne Beenennoii. 3akon Xa06mna. Pa36eranue ranaktuk. Teopust bonbioro B3pbiBa.
PenukroBoe nznyuenne.Macmrabnas crpykrypa Beenennoit. Meraranaktuka.  Hepeménnsie
npobsieMbl  ACTPOHOMMUH.
Yyenuueckue nabnrooenus
HabGmonenuss HEBOOPY)KEHHBIM TIJIa30M C HCIHOJB30BAaHHWEM KOMIIBIOTEPHBIX MPUIOKEHUH IS
OTIpe/IeTICHUs] TOJIOKEHHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nusi CeBepHOro
nonymapust W spkue 3BE3mbl. HaOmrogenust B temeckonm JIyHbl, mmanet, Mieunoro Ilytm.
Oo6oo0nIaromniee NMOBTOpeHHE
Ponp ¢u3uKu M acTpOHOMHHM B 3KOHOMHYECKOM, TEXHOJOTHMUECKOW, COLMAIbHOW M 3THYECKoil cdepax
JeSTeNbHOCTH YeJI0BEKa, poiib U MeCTO (PU3MKHM M aCTPOHOMHUH B COBPEMEHHOM Hay4yHON KapTHHE MUpA,
poib (u3NYECKOH Teopuu B (POPMHUPOBAHUM MPEACTABICHUNA O (U3UUECKOM KapTUHE MHUpPA, MECTO
¢u3nueckoil KapTUHBI MUpa B OOLIEM psAOY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUNA O
IIPUPOJIE. Me:xknpeameTHble
CBAI3H N3yuenue Kypca
¢u3uku 0azoBoro ypoBHs B 11 kiacce ocCylIecTBISIETCS C Y4ETOM COZIEPKATENbHBIX MEXIPEIMETHBIX
CBSI3EH ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.
Mesicnpeomemnule nowsimusi, CBSI3aHHbIE C U3YYEHUEM METOJ0B HAyYHOTO MO3HAHUS: SIBJICHHE, HAYUHBIN
dakT, runoresa, pusuueckas BeIMYMHA, 3aKOH, TEOpHUS, HAOIIOJEHHE, IKCIEPUMEHT, MOJEIHpPOBaHUE,
MoJieNb, U3MepeHue. Mamemamuxa: pellieHue CUCTEMbl YpPaBHEHH, TPUTOHOMETpHYECKHE (YHKIUH:
CUHYC, KOCHMHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPHUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPbI U MX
IPOEKIMY Ha OCH KOOPJIUHAT, CIOXKEHHE BEKTOPOB, NIPOU3BOJHBIEC 3JIEMEHTApHBIX (DYHKIMHA, MpU3HAKU
noJo0usi  TPEyroJIbHUKOB,  ONpEJAeieHHuEe  IUIoOUmaaud  IUIOCKUX  ¢uryp u  oObéma  Tel.
Buonozus: snekTpuyeckue sIBICHUS B KMBOM TpuUpoje, KojieOaTeNbHble IBUKEHUS B KUBOW MPUPOE,
ONTUYECKHUE SBJIICHUS B KMBOM IIPUPOJE, NEHUCTBUE paJualliy HA XKUBBIE OPraHU3Mbl. Xumus: CTPOCHUE
aTOMOB W  MOJIEKYJ, KpHUCTaJUIMYeCKas CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl OOpa3oBaHMs
KPUCTAJUIMUECKON PELIETKU, CIEKTpPalbHbINA aHanu3. [ eocpaghus: MarHuTHbIE TOJOCAa 3€MJIH, 3aJIEXKU



MarHuTHBIX Y[, GOTOCHEMKA 3€MHOM MOBEPXHOCTH, MPEJACKa3aHUuE 3eMIICTPICEHUMN. TexHonocus. TMHAN
aNIeKTporepeaay, TeHepaTop MEepEeMEHHOr0 TOKa, JJIEKTPOJABUTATeNb, WHIYKIMOHHAS TIedyb, pajaap,
paauonpuéMHUK, TENeBU30p, aHTeHHa, TenedoH, CBY-meub, NMPOEKIMOHHBIM ammapar, BOJOKOHHAas
OITHKA, COJTHEUHas OaTapes.

INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

OcBoenne yuyeOHoro mpeamera «®Pu3nka» Ha YpoBHE cpeqHero obiero odpasoBanusi (6a30BbIi
YPOBEHB) JIOJKHO 00€CTIeYUTh TOCTUKEHUE CIEAYIOMUX JTNYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHsS yueOHoro mpeamera «®Pusnka» JOJKHBI OTPa’KaTh
TOTOBHOCTb U CHOCOOHOCTh OOYYaroIMXCsS PYKOBOJCTBOBAThCS C(OPMHUPOBAHHONW BHYTpPEHHEH
NO3UIMEH JINYHOCTH, CUCTEMOH IEHHOCTHBIX OpPUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOeXIEeHUH,
COOTBETCTBYIOIUX TPAJUIMOHHBIM ILIEHHOCTSM POCCHHCKOTO OOIECTBa, PACHIMPEHHE >KU3HEHHOTO
ONBbITa M OIBITA JACATEIBHOCTH B IPOLECCE peaau3all¥ OCHOBHBIX HAIpPABJICHUM BOCIUTATEIbHOU
JEATEIIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:kaaHckKoro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW MO3UIMHM OOYYaIOMIETroCs] KaK aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCHUHCKOTO OOIECTBA; MPUHATHE TPATUIMOHHBIX OOIIEYEIIOBEYECKMX TYMAaHHUCTHYECKUX U
JIEMOKPaTUYECKUX IEHHOCTEW; TOTOBHOCTh BECTH COBMECTHYIO JEATEJIBHOCTH B HHTEpecax
IPaXAaHCKOTO O0IeCTBa, y4acTBOBATh B CAMOYMPABICHUH B 00pa30BATEIbHON OpraHHU3allii; yMEHHE
B3aUMOJICCTBOBATh C COIMAIBHBIMA HHCTHUTYTaMU B COOTBETCTBHH C WX (QYHKIMSIMH U HA3HAUYCHUEM;
TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU IESITENBHOCTH;

2) NaTPHOTHYECKOIO BOCIIUTAHMS: c(hOPMUPOBAHHOCTh  POCCHUHCKOW  TPa)kKTaHCKOM
UJCHTUYHOCTH, MaTPUOTU3MA; [ICHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCUICKUX YUEHBIX B 00acTu GU3HUKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCHHUTAHMA: CPOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUA,
TUYECKOTO TIOBEACHUS; CIIOCOOHOCTh OLIEHUBATh CUTYAallMI0 W NPUHUMATh OCO3HAHHBIC PpeEIICHUs,
OpPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YYEHOTO;
OCO3HAHME JIMYHOTO BKJIJa B IOCTPOEHHE YCTOMYUBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCIUTAHMSA: ICTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUYasi 3CTETUKY HAy4HOIO
TBOPYECTBA, IPUCYIIETO PU3UYECKON HAYKE;

5) Tpy1oBOro BocmUTAHMA: HHTEPEC K Pa3IMUHBIM chepam mpodeccHoHANBHON eATeNbHOCTH, B
TOM 4YHUCJIe CBS3aHHBIM C (DU3HKOM W TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymyiieit
npodeccud ¥ Ppealin30BBIBATH COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
00pa3oBaHHIO M cCaMOOOPa30BaHMIO B 001acTH (DU3HUKH Ha MIPOTSKEHUH BCEU KU3HU;



6) ’K0JIOrMYeCKOro BOCIHMTAHMSI: CHOPMUPOBAHHOCTH HSKOJOTUYECKOH KYJIBTYphI, OCO3HAHUE
III00ANBFHOTO XapakTepa HJKOJOTHYECKHX MpoOieM; IUIAHMPOBAHHWE M OCYIIECTBICHHUE JIEHCTBUN B
OKpYKaloIlei cpe/ie Ha OCHOBE 3HAHUSA 1IeJIEN YCTOMYHMBOTO Pa3BUTHA YEIIOBEUECTBA;

pacumpeHne OIbITa JAeSITeTbHOCTH SKOJIOTUIECKON HAIpPaBIEHHOCTH HAa OCHOBE MMEIOIIMXCS 3HAHHUH 110
busuke;

7) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OpPMHUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHS
¢u3nuecKoil HayKd; OCO3HAHME LIEHHOCTH HAY4YHOH JesTelIbHOCTH, TOTOBHOCTH B IPOLIECCE M3YUYCHUS
(U3MKH OCYLIECTBIIATH MPOEKTHYIO U UCCIEA0BATENbCKYIO IEATEIbHOCTh HHANBUIyaIbHO U B TPYyIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiicTBUS

bazoBble Jjornyeckne AedCTBUSI: CAMOCTOSATENbHO (OPMYJIUPOBATh U aKTYaJU3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; ONPEENATh LENIN NEATEIbHOCTH, 3a1aBaTh I1apaMeTPbl U KPUTEPUH UX
JOCTUKEHMSI; BBISIBJISITH 3aKOHOMEPHOCTU U MPOTUBOPEUUS B paCCMaTPUBAEMbIX (PU3UUYECKUX SIBJICHMSIX;
pa3pabareiBaTh IUJIaH pelieHuss NpoOieMbl C Y4YETOM aHaldM3a MMEIOLIUXCS MaTepHaJIbHBIX U
HEMaTepUANIbHBIX PECypCOB; BHOCHTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLIEHUBAaTh COOTBETCTBUE
pE3yJIbTaTOB LEJSIM, OLICHUBATH PUCKHU IOCIEICTBUI JEATENBHOCTH; KOOPIMHUPOBATH U BBIIOJIHATH
paboTy B YCJIOBHUSAX pEAJbHOIO, BUPTYaJbHOTO M KOMOMHHPOBAHHOTO B3aMMOJEHCTBUS; pa3BUBATH
KpPEaTUBHOE MBILIICHUE IIPU PELICHUH )KU3HEHHBIX MTPOOJIEM.

ba3zoBble uccienoBaTe/IbCKue JeHCTBUS: BIaJI€Th HAYYHON TEPMHUHOJIOTUEN, KIOYEBBIMU MOHATUAMUI
U MeTogamMu (U3NYECKOM HAayKH; BIIAQJEThb HABBIKAMHM Y4EOHO-MCCIENOBATEIbCKOW W IMPOEKTHOM
NesTeNbHOCTH B 00JaCTH (PU3MKH, CIOCOOHOCTBIO M T'OTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY
METO/IOB pEILICHUS 33734y (U3UUECKOTO COJEPXKAHHS, NPUMEHEHUIO DPA3JIMYHBIX METOJOB ITO3HAHHMS,
BJIaJICTh BUJAMHU JIESITEIbHOCTH O MOJYYEHHUIO HOBOTO 3HaHMS, €ro MHTEpIIPETaly, IpeoOpa3oBaHUIO U
IPUMEHEHUIO B Pa3IMYHbIX YYEOHBIX CUTYallUAX, B TOM YHUCIJIE€ NPU CO3/1aHUU y4EOHBIX IPOEKTOB B
00nacTi (U3UKH; BBIABIATH NMPUUMHHO-CIIECACTBEHHBIE CBSI3UM M aKTyalM3MpOBATh 3ajady, BbIJIBUraThb
TUIIOTE3y €€ DEIICHMs, HAaXOJWTh apryMEHTHl Ui JO0Ka3aTelIbCTBA CBOUX YTBEPXKACHWM, 3a1aBaTh
napameTpbl U KPUTEPUU PELICHUsS; aHAIU3UPOBATh MOJYYECHHBIE B XOJA€ PELICHUS 3aa4y PE3yJIbTAaThI,
KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX; CTABUTh U
(dopMynHpoBaTh COOCTBEHHBIE 33Jjaul B 00pa30BaTEIbHON JESATEIBHOCTH, B TOM YHCIE MPU U3yUYCHUU
¢u3uKM; aBaTh OIICHKY HOBBIM CHTYallUsIM, OICHWBATh NMPHOOPETEHHBINM OIBIT; YMETh NEPEHOCHTH
3HaHUS MO (PU3MKE B MPAKTUYECKYIO O0JIACTh KU3HEIEATEIbHOCTH; YMETh MHTEIPUPOBATh 3HAHUS W3
pPa3HbIX MpeIMETHBIX O0JIacTell; BBIIBUraThb HOBBIE WJIEW, IpEAJaraTb OPUIMHAJIBHBIE IOAXOIbI U
pEeLIeHUs; CTaBUTh IPOOJIEMBI M 33]]auH, IOMyCKalOIIle albTepHATUBHbIEC PELLICHHUS.

Pa6ora ¢ undopmanueii: BIageTh HaBBIKAMH TOJy4YeHUST MHGOPMAIMH (U3UIECKOTO COACPIKAHUS W3
UCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTENIFHO OCYIIECTBIATh IOUCK, aHAIMU3, CHCTEMATHU3ALUI0 H
MHTEPIpPETanuio HHPOPMAIMK PAa3THNYHBIX BHIOB U (JOPM IpeACTaBICHNUS; OLEHUBATH JOCTOBEPHOCTH
UHQOPMALIMHU; HCIIONB30BaTh CPEICTBA HMH(OPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
peLIeHNN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3alMOHHBIX 3a1ad C COOJIO/IeHHEM TpeOOBaHUit
SPrOHOMUKHU, TEXHUKH O€30IacCHOCTH, TUTHEHBI, PecypcocOepeKeHUs, MPAaBOBBIX M STHUECKUX HOPM,
HOPM MH(OPMAIIOHHOW O0€30MacHOCTH; CO3/aBaTh TEKCTHl (PU3UUECKOTO COJCpP)KAaHHMS B PA3THMYHBIX
dopmarax ¢ yuy€ToM Ha3Ha4eHUs MHPOPMALMU M LEJNEBOH ayIUTOPHH, BBIOMpAsi ONTUMAIBHYIO (HOpMy
IPE/ICTABICHUS U BU3yaIH3aIHH.



KomMMyHnkaTHBHBbIE YHHBepcaJbHble Yy4deOHble AelCTBHSI: OCYIIECTBIATH OOIICHHE Ha YypOKax
¢GU3UKH ¥ BO BHEYPOUYHOHM JAEATENBHOCTH; PACIO3HABATH MPEANOCHUIKM KOH(DIUKTHBIX CUTyallMi H
CMSryaTh KOH(IMKTBI; Pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHSI C HCIHOJIB30BAaHUEM
SI3BIKOBBIX CPEJICTB; IOHUMATh U MCIIOJIb30BaTh MPEUMYILECTBA KOMAaHAHOW U MHANBUAYAIbHOW padoThI;
BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUI € y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
KQOKJOTO 4YIECHAa KOJUICKTUBA; IPUHHUMATH LA COBMECTHOM JEATENIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHHUPOBATh JECUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIAH JCHCTBUM, pacCHpenessaTh pPOJIA C
y4€TOM MHEHUH YYaCTHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON pabOTHI; OLICHHBATh KAa4eCTBO CBOETO
BKJIaZla M KaXJOro ydYacTHMKAa KOMaHIbl B OOIIMHA pe3ynbTaT IO pa3padOTaHHBIM KPUTEPHSIM;
[peaiaraTb HOBBIE IIPOEKTHI, OLCHUBATh UICH C MO3ULIHMKM HOBHU3HBI, OPUTMHAIBHOCTH, NPAKTHUYECKOU
3HAYUMOCTH; OCYIIECTBIIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEJICHWE B pAa3JIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO M BOOOpaKeHUE, ObITh MHULIMATUBHBIM.

Pery1siTuBHBbIC YHMBepcaabHble y4eOHbIe AeiicTBUS

CaMoopranmsanmsi: CaMOCTOSATENIBHO OCYILECTBIIATh I103HABATENbHYIO J€ATEIBbHOCTh B OO0JIACTH
(GU3UKM M acCTPOHOMHUH, BBIABIATH MPOOJIEMBI, CTaBUTh W (HOPMYJIHPOBATH COOCTBEHHBIC 3a/1aUH;
CaMOCTOSITEJIbHO COCTABIATh IUIAH PEIIEHHUs] PACYETHBIX M KAueCTBEHHBIX 3a/lad, IUIaH BBINOJHEHMS
NPaKTUIECKOH paboThI ¢ yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUTEHHIA;
JlaBaTh OLEHKY HOBBIM CUTYyalUsIM; DPACLIMPSATh pPaMKU Yy4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX
NpEeANOYTEHHI; AeTaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTDH 32
pelleHue; OLCHWBaTh NPUOOPETEHHBIM OIBIT; CHOCOOCTBOBATH (POPMUPOBAHUIO M  MPOSIBICHHIO
SpYIUIIH B 001aCTH (PU3HUKH, TOCTOSTHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KyJIbTYpHBI YPOBEHb.

CaMOKOHTPOJIb, 3MOIMOHAJIBbHBIA HHTE/VIEKT: JaBaThb OLEHKY HOBBIM CHUTyalUsM, BHOCHUTHb
KOPPEKTUBBI B JI€ATEIBHOCTh, OILICHMBAaTh COOTBETCTBHE pE3yJbTAaTOB ILEJIAM; BJIAJETh HABBIKAMH
MIO3HABATENILHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN M MBICIUTENBHBIX MPOIECCOB, UX
pe3yJbTaTOB U OCHOBAHMI; UCIIOIB30BaTh NMPUEMBI pedIeKCUU ISl OLIEHKH CUTYalluu, BIOOpa BEPHOIO
pelIeHus; yMETb OLIEHMBATb DPUCKA M CBOEBPEMEHHO IIPUHUMATh pELIEHUS [0 HUX CHUXKCHHUIO;
IPUHUMATh MOTHBBI U apTyMEHTHI JAPYTUX MpPU aHAINU3E Pe3ylbTaTOB JESATENbHOCTH; MPUHUMATh CceOsl,
[IOHUMAasi CBOU HEIOCTaTKU M JOCTOMHCTBA; IIPUHUMATh MOTUBBI M apryMEHTHI JAPYIHX IIPU aHAIU3E
pe3yNbTaToB JAESITEIbHOCTH; IMPU3HABaTh CBOE MpPaBO U MpaBo JApyrux Ha omuOku. B mpormecce
JOCTHIKEHUSI IMYHOCTHBIX PE3yJIbTaTOB OCBOEHHS NMPOrpaMMBbl 1O (PU3HKE Ui YPOBHS CPETHETO OOIIEro
oOpa3oBaHMsl y OOYyYarolUXCS COBEPIICHCTBYETCS AMOLMOHAJIBHBIM HWHTEIUIEKT, Mpeanojararomui
c(OPMHPOBAHHOCTh: CAMOCO3HAHUS, BKJIOYAIOLIETO CIIOCOOHOCTh IMOHMMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUJIETh HAIIPaBJICHUS PA3BUTHS COOCTBEHHON SMOLIMOHAJIbHOM cdepbl, ObITh YBEPEHHBIM B
ce0e; caMOperyJIMpoBaHus, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPHUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJICHHE, CIIOCOOHOCTh a1alITUPOBATHCSA K SMOIIMOHATBHBIM U3MEHEHUSIM U MPOSIBISTH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEl MOTHBAllUM, BKJIIOYAIOIIEH CTpeMJICHHE K JOCTH)KEHHUIO IIeId U YCHeXy, ONTHUMH3M,
WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATb HCXOJ U3 CBOMX BO3MOXKHOCTEH; SMMATHH, BKJIIOYAIOIIEH
CIIOCOOHOCTh TOHUMATh SMOIIMOHATBHOE COCTOSIHME IPYTHX, YYUTHIBATh €r0 MPH OCYIIECTBICHUU
0OIIIeHHs, CIMOCOOHOCTh K COYYBCTBHIO U COINEPEKHBAHUIO; COIMAIBHBIX HABBIKOB, BKJIFOYAIOIIUX
CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C JPYTMMU JIOJbMH, 3a00THUTHCS, MPOSBISATH HHTEpPEC U
paspeniath KOH(IUKTHIL.

INPEJAMETHBIE PE3YJIbTATDBI

K koniy oOyuenuss B 10 kjacce rnpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPa)KaTh
c(OPMHPOBAHHOCTh Yy O0YYAIOIIUXCS YMEHUN: TEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKH B
dbopMUPOBaHUN COBPEMEHHONW HAy4YHONW KapTUHBI MHpa, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHM, B MPAKTHUUECKOW NEATEIbHOCTH JIIOJEH; YYUTHIBaTh T'PAHUIBI NPUMEHEHHUS H3YYEHHBIX
duznyeckux Mojeneil: MaTepuanbHas TOUYKA, WHEpLHadbHas cucTeMa OTCYETa, aOCOIIOTHO TBEPIOE



TEJ0, UACATBHBIN a3, MOJIETIN CTPOEHUS Ia30B, KUIKOCTEH M TBEPIBIX TEJNl, TOYCHUHBIN IICKTPUUECKUI
3apsi] Mpu perieHny (PU3MUeCKUX 3a7ad; Pacrno3HaBaTh GU3MYECKUE SBICHUS (IIPOIECCH) U OOBICHATH
WX HAa OCHOBE 3aKOHOB MEXAHWUKH, MOJIEKYJISIPHO-KUHETHYECKON TEOpUM CTPOCHUS BEIIeCTBA U
ANEKTPOAUHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSMOIMHEHHOE IBIKEHUE, CBOOOTHOE MajICHHE
TeJ, ABMKEHHUE MO OKPYKHOCTH, MHEPIHsI, B3auMoaecTBue Tei, Auddy3us, OpOoyHOBCKOE TBIKCHHUE,
CTPOCHHE KXUAKOCTEH U TBEPABIX Tell, H3MEHEHHE 00bEMa TeJl TP HArpeBaHUU (OXJIAXKACHHUHN ), TETIJIOBOE
paBHOBECHE, MCIAPECHHUE, KOHACHCAUs, IJIABJICHUE, KPUCTAJUIM3alMs, KUIICEHHE, BJIAXKHOCTh BO3yXa,
MOBBIIICHUE JIABJICHUS Tra3a MPU €ro HarpeBaHUM B 3aKPHITOM COCYJE, CBSI3b MEXIY NapameTpaMu
COCTOSIHMSI Tra3a B U30Ipoleccax, »dJIEKTpU3alMs TeJl, B3aUMOJCHCTBHUE 3apsloB; OIHUCHIBATh
MEXaHUYECKOE JBWKCHHE, HCIONb3ys (HU3MUeckue BEIMYMHBI: KOOpAWHATA, MYTh, MEpPEMEIICHUE,
CKOpOCTh, YCKOPEHHE, Macca Tella, CWia, UMITyJIbC Tela, KUHETUYECKas SHEprus, MNOTCHIUaIbHAs
JHEpPrusi, MeXaHudyeckass paboTa, MEXaHWYECKash MOIIHOCTh; MPH OINUCAHUU MPABWIBHO TPAKTOBAThH
(GU3UYECKUN CMBICIT HCIOIB3YEMBIX BEIWYWH, MX OOO3HAYECHHs] M €IUHUIIBI, HAaXOIUTh (HOPMYJIBI,
CBS3BIBAIOIIME JaHHYI0 (U3UYECKYI0 BEIUYMHY C JPYTHMMH BEIMYUHAMH; OMHCHIBATH W3YYCHHBIE
TETJIOBBIE CBOMCTBA TEJI W TEIJIOBBIC SIBJICHHS, MCTOJB3Yys (U3MUECKHE BEIWYHMHBI JIaBJICHWE Ta3a,
TEeMIlepaTypa, CPEAHsST KHHETHUECKasi SHEPTUsI XaOTUYECKOTO JBUKEHHUS MOJIEKYJ, CPEIHEKBaApaTUYHAs
CKOPOCTbh MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHH:S dHEprus, padboTa rasa, KodpQGUIUEHT MOJIe3HOTO
JNEHCTBHUSL TEMJIOBOTO JBUTATENS; TPU OMHCAHWW TMPABHIBHO TPAKTOBaTh (PUINYECKUH CMBICT
WCITOJIb3YEMBIX BEIIMYWH, WX OOO03HAUEHUS W €AUHUIIBI, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIINE TAaHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTMMH BEITUYMHAM; ONHCHIBATH W3YUYCHHBIE JJIEKTPHUECKHE CBONCTBA
BEIIIECTBA M AJICKTPUUECKHUE SIBICHUS (ITPOIIECCHI), UCIIONB3YST (PU3NUECKUE BETUUYHHBI: DJICKTPUUCCKHUI
3apsijl, SIEKTPUUYECKOE TMOJIe, HAMPSHKEHHOCTD MOJISL, TOTEHIIMAJ, Pa3HOCTh NOTEHIIMAJIOB; IPU OMHCAHUHU
MPaBUJIBHO TPAKTOBaTh (DM3UYECKUU CMBICI HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHHS W CIUHUIIBI;
yKa3piBaTh  (OPMYIbI,  CBS3BIBAIOIIME  JAaHHYIO  (DU3WUECKYI0  BEIMYMHY C  JPYTHMH
BEITMYMHAMU;AHATTU3UPOBATh (U3MUECKHE TPOIECCHl M SIBJICHUS, MCIOIB3Yys (PU3MUECKHE 3aKOHBI H
NPUHLMIBL:  3aKOH BceMUpHOro tarorenus, I, I u Il 3akonsl  HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON OHEPTruM, 3aKOH COXPAHCHHSI HWMITYJIbCA, NPHUHIMI CYNEPIIO3UIINN CHJ, TPHHIIUIT
paBHONpPaBUsl HWHEPIHUAIbHBIX CHUCTEM OTCUYETA, MOJIEKYJISPHO-KUHETHUYECKYI0 TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBS3h CPEAHEH KMHETHYECKON SHEPTHH TEIJIOBOTO JIBMKEHUS MOJICKYJ C
a0CONIOTHOM TeMIepaTypoil, MEepBhI 3aKOH TEPMOJMHAMHKHU, 3aKOH COXPAHEHHS DIEKTPHUECKOTO
3apsna, 3akoH KyioHa, pu 3TOM pas3inyaTh CIOBECHYIO (OPMYTUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE
BBIpQXXCHHE U YCIOBUS (TpaHUIIBI, 0071aCTH) TPUMEHUMOCTH; OOBSICHATh OCHOBHBIE TIPUHITUIIBI IEHCTBUS
MaIiuH, MPUOOPOB U TEXHUUYECKHX YCTPOMCTB; pa3inyaTh YCIOBHUS MX O€30MAaCHOTO WCIOJIb30BAHUS B
MOBCEIHEBHON JKM3HM; BBIMOJIHATh DKCIEPUMEHTHI IO WCCIEJOBAHUIO (PU3NYECKUX SBICHUU U
MPOIIECCOB C HCIIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX HM3MEpPEHUH, TpH O3TOM (HOPMYITUPOBATH
npobiieMy/3afady ¥ TUIOTE3y Yy4eOHOro SKCIePUMEHTa, CcOOMpaTh YCTAaHOBKY W3 TMPEIOKEHHOTO
000pyI0BaHUs, TTPOBOJIUTH OMBIT W (HOPMYJIHUPOBATH BBIBOJIBI; OCYIIECTBIISITH MPSMBIE M KOCBEHHBIC
u3MepeHusi (U3MYECKUX BEIMYMH, IPU OTOM BBIOMpPATh ONTHUMAIBHBIM CHOCOO U3MEpEeHHUs U
WCITOJIB30BaTh M3BECTHBIE METOJABI OIEHKH MOTPEITHOCTeH HW3MEpPEHUM; HCCIIeI0BAaTh 3aBUCUMOCTH
MeXy (PU3HMUYECKUMU BEIMYUHAMHE C MCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, PU TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHPOBATH PE3YJIHTATHl TOJYYCHHONW 3aBUCUMOCTH (PU3NUYECKUX BEITUYMH B BUIC TaOIHIL
U TpaduKOB, JIeJaTh BBHIBOJBI MO pe3yJbTaTaM HCCIEIOBaHU; cOOI0NaTh paBuia 0e30MacHoro Tpyaa
Py TPOBEJICHUM HCCIEIOBAHUN B paMKaxX Y4eOHOTO JKCIEPUMEHTA, y4eOHO-HCCIIEIOBATEIHCKON W
MPOEKTHOW JEATENHHOCTH C UCIHOJIB30BAHUEM U3MEPHUTEIbHBIX YCTPOMCTB H  JTaOOPATOPHOTO
000pyIOBaHUs, peElIaTh pacuy€THBIE 3a7a4d C SIBHO 3aJaHHONW (DU3MYECKOW MOJCNBIO, HCIONB3YS
¢du3nYecKue 3aKOHBI ¥ TIPUHITUIIBI, HA OCHOBE aHAIM3a yCIOBHS 3a7]a4ud BRIOMPATh (DU3HUECKYIO0 MOJIETb,
BBIJICNIATh (PU3MUECKHUE BEIUYMHBI U (HOPMYJIIBI, HEOOXOIUMBIE I €€ PEIIeHHs, TIPOBOIUTH PACUEThI U
OIICHUBATh PEANBHOCTH MOMYUYEHHOTO 3HAYCHUS (PU3NYECKON BEIIMYMHBI; PEIIaTh KaueCTBEHHBIC 3a/1a4H:
BBICTPAWBATh JIOTHYECKU HETIPOTHBOPEUMBYIO IIETIOUKY PACCYKIECHUHN C OMOPON Ha M3yUCHHBIE 3aKOHHI,
3aKOHOMEPHOCTH U (hpU3MUeCKUe SIBICHUS;, UCTIOIB30BaTh MPH PEUICHUHN y4eOHBIX 33a7a4 COBpEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIsI TIOWCKA, CTPYKTYPHUPOBAHUS, WHTEPHPETAIMH W TPEIACTABICHUS
y4eOHOW ¥ HAay4YHO-TIOMYJSpHOW WHGOPMAIUH, MOJYICHHON M3 Pa3iNYHBIX NCTOYHHMKOB, KPUTHUECKH
aHAJIM3HUPOBATH MOTyYaeMy0 HH(POPMAIIHMIO; MPUBOIUTH MPUMEPHI BKIIAJAa POCCHMCKUX W 3apyOeKHBIX
y4EHBIX-(DM3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU



U TEXHOJIOTUM; HCIOJB30BaTh TEOPETHYECKWE 3HAaHUSA 10 (U3UKE B IOBCEAHEBHOM KHU3HU IS
oOecrieyeHnss 0€30MAaCHOCTH NpU OOpalleHMH ¢ NpUOOpaMH MW TEXHUYECKHUMM YCTpOHCTBaMu, Ui
COXPAHEHHs 3/I0pOBbsl M COOJIOACHUS HOPM 3KOJOIMYECKOrO IOBEACHMS B OKpYXarolled cpexe;
paboTaTh B IpyMIie C BBIMOJIHEHHEM Pa3IMYHBIX COLHUAIBHBIX pOJIEH, MIaHUPOBAaTh PadOTy TPYIIHI,
palMoOHAIBHO paclpeiessaTh 005S3aHHOCTU U IUIAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
a/IeKBaTHO OIICHWBATh BKJIAJ] KAXKJOT0 U3 YYACTHUKOB I'PYIIIBI B pEIICHHE pacCMaTpUBAEMOM MPOOIEMBI.

K xoniy obydenus B 11 ki1acce npeaMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE JTOJIKHBI OTPaXKaTh
c(OPMHPOBAHHOCTD y O0YYAIOIIUXCS YMEHUN: TEMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO (PH3UKH B
dbopMUpOBaHUN COBPEMEHHONW HAy4YHONW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B MPAKTHYECKON NEATENBHOCTH JIOAEH, LIEJIOCTHOCTh M €AMHCTBO (PU3NYECKON KapTHHBI
MUPA;YUUTHIBATh TPAHUIBI PUMEHEHHS U3YUYEHHBIX (PU3UUYECKHX MOJENEH: TOUCUHBIN IIEKTPUYECKUil
3apsij, Jyd CBETa, TOUYCYHBI MCTOYHUK CBETA, siJiepHasi MOJENb aTOMa, HyKIOHHAs MOJENIb aTOMHOTO
A1pa Mpu pelieHuu (GU3MYECKUX 3aJlay; pacro3HaBaTh (pu3nueckue siBIeHUs (IIPOLECChl) U OOBSICHATH
UX Ha OCHOBE 3aKOHOB DJJIEKTPOJMHAMUKMA W KBAHTOBOH (DHM3HMKH: DJEKTpUYECKas MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XHMMHMYECKOE, MarHHUTHOE JEWCTBUS TOKa, B3aUMOJCICTBHE MAarHUTOB,
AIIEKTPOMArHUTHAsE MHAYKLUS, ACWCTBHE MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM W JBMKYIIUICS
3apsijl, JIIEKTPOMArHUTHBIE KOJIEOAHHs U BOJIHBI, IPSIMOJIMHEMHOE pacIIpPOCTPaHEHUE CBETa, OTPaKEHUE,
npeioMiieHue, uHTephepeHuus, aupakuus W MONIpU3alMs  CBeTa, JUCIEpPCHS  CBETa,
dotoanexrpudeckuii 3pdext (hoTodrddekr), cBeToOBOE NaBiIeHHE, BOSHUKHOBEHUE JTUHEHYATOTO CTIICKTpa
aToMa BOJOpPO/a, €CTECTBEHHAs! M MCKYCCTBEHHAs PaJHOAKTUBHOCTH;OMUCHIBATh M3YUYEHHBIC CBOWCTBA
BellecTBa (JEKTPUUECKHE, MAaTHUTHBIC, ONTHYECKHE, SJEKTPUUECKYIO IPOBOJIUMOCTD PA3IUYHBIX CPEJ)
U 3JIEKTPOMArHUTHBIE SIBIICHUS (IIPOLECCHI), UCNOIB3Ys (PU3NYECKUE BEIWYMHBI: AIEKTPHUECKUI 3apsi,
CWJIa TOKa, DJIEKTPHUUECKOE HANpPSHKEHUE, DJIEKTPHUUECKOE COMPOTUBIECHHE, PA3HOCTh MOTEHIHAJIOB,
ANIEKTPOABIKYIIAs CHia, paboTa TOKA, MHAYKLUUS MAarHMTHOTO IoJisi, cuia Ammepa, cuia Jlopenna,
WHAYKTUBHOCTh KATYIIKH, SHEPrusi DSJIEKTPUUECKOr0 M MAarHUTHOTO TMOJei, Hepuoj U YacToTa
KoiebaHuii B KomebaTedbHOM KOHTYpe, 3apsl M CHiIa TOKa B TIPOLECCe TapMOHHUYECKUX
JNIEKTPOMArHUTHBIX Koyie0aHWH, (OKYCHOE pacCTOSHHME W ONTHUYECKas CUiia JIMH3bI, NPU OMNHUCAHUU
NPaBWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICT HCIOJIBb3YEMBIX BEIMYHH, MX 0003HAUCHUS W €JUHHULIBI,
yKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOLIME JaHHYIO (DU3MYECKYI0 BEIUYHMHY C JPYTUMHU BEIHMYHMHAMU;
OIMCHIBATh U3YYECHHBIC KBAaHTOBBIC SIBIICHHS U MPOIECCHI, UCIIONB3Ys (pU3NYecKre BEJIMYMHBL: CKOPOCTh
9JIEKTPOMArHUTHBIX BOJIH, JUJIMHA BOJHBI M YacTOTa CBETa, SHEPrUsl M UMITYyJIbCc (DOTOHA, MEpPUOJ
HOJIypactiajia, JHEPTUsl CBSI3U aTOMHBIX SIZIEp, IPH OMHCAHUH MPABHIBHO TPAKTOBATH (DU3UYECKHUIA CMBICIT
UCIOJIB3YEMBIX BEJIMYHMH, UX 0003HAUYEHHUS U €IUHUIIbI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JTaHHYIO
¢u3MUecKyr0  BENMYMHY C  JPYTMMH  BEJIMYMHAMH,  BBIYMCIATH  3HauyeHHe  (pusmueckon
BEJIMUMHBI;aHATTU3UPOBATh (U3UYECKUE TMPOIECCHl U SBJICHHS, HUCHOJb3ys (PU3UYECKHE 3aKOHBI U
npuHOUNbL: 3ak0oH OMa, 3aKOHBI MOCJIEAOBATENBFHOIO W NAapaJIeNbHOTO COCTUHEHHUS HPOBOJHHKOB,
3akoH  Jlkoyns—JleHma, 3akOoH ~ DIEKTPOMAarHUTHOM  MHIAYKIUH, 3aKOH  HPSIMOJIMHEHHOTO
pacmpocTpaHeHHs CBETa, 3aKOHBl OTPAXXCHUs CBETA, 3aKOHBI IPEIOMJICHHUS CBETa, YypaBHEHHE
OiiHmrelina 11 potosddexTa, 3aKOH COXpaHEHHS HHEPrHM, 3aKOH COXPAHEHHUS HUMIIYJIbCa, 3aKOH
COXpaHEHHMs 3JIEKTPUUECKOTO 3apsja, 3aKOH COXPAHEHUS MAacCOBOTO YHMCIA, MOCTyJarbl bopa, 3akoH
paZMoOaKTUBHOTO pacrajga, TMpd OSTOM paszIuyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKEHUE U yCIIOBHUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH; ONIPEIEIISATh HAllPaBICHHE
BEKTOPa MHIYKIIMM MarHUTHOTO TOJISl TPOBOJAHMKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHna; cTpouTs u
OIMCHIBATh U300paKeHNE, CO3aBAEMOE IUIOCKUM 3€pKajoM, TOHKOW JIMH30;

BIMOJIHATH SKCIIEPUMEHTHI MO HCCIEIOBAaHUI0 (PU3MYECKHX SBICHUH M IMPOLECCOB C HCIOJIb30BaHUEM
OPSIMBIX U KOCBEHHBIX M3MEPEHUI: U 3TOM (HOPMYJIHPOBaTh MpodiieMy/3aady U rUnoTe3y yuyeOHOro
9KCHEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEUIOKEHHOTO OO0OpYAOBaHUs, MPOBOIUTH OMNBIT U
(bopMyIUpOBaTh BHIBOJIBI, OCYLIECTBIIATH NPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEIMYUH, NTPU
9TOM BBIOMpaTh ONTHMAJbHBIM CHOCO0 HM3MEPEHHsT M HCIOJIb30BaTh H3BECTHBIE METObl OICHKH
MOTPEIIHOCTEH HM3MEPEeHUI; HCCIeoBaTh 3aBUCHUMOCTH (PU3MYECKHX BEIMYMH C HCIOJIB30BAaHUEM



OPSIMBIX U3MEPEHM: NPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATh Pe3yJbTaThl MOTYYEHHON
3aBUCUMOCTH (PU3MUYECKUX BEIWYMH B BUAE TaONUIl M TrpaduKOB, JeNaTh BHIBOJBI MO pPe3yJbTaTaM
UCCIIEI0BaHMA;COOII0NaTh MpaBUiIa O€30MacCHOro TpyJda IpU IPOBEACHUU HCCIENOBAaHMH B paMKax
y4eOHOr0 3KCIEPUMEHTa, Y4eOHO-UCCIeI0BaTEeIbCKON U MPOCKTHOM JEATENbHOCTH C UCHOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOWCTB W J1abOpaTOPHOrOo 0OOpYJIOBaHMS; peniaTh pacuéTHbIe 3aJaud C SIBHO
3aJaHHOM (U3MUECKOM MOJENbI0, UCHOJB3Ys (PU3MUYECKHE 3aKOHbI M NMPHHLMUIBI, Ha OCHOBE aHalu3a
yCIIOBUSL 3aJjaud BbIOMpaTh (PU3UYECKYIO MOJEINb, BBIICHATh (PU3UUECKHE BEIUYMHBI U (OPMYJIBL,
HEoOXoIuMbIe JUIsl € peleHHs, IPOBOAUTh PAacu&Thl M OLICHUBATh PEAbHOCTH MOJYYSHHOTO 3HAYCHHUS
¢u3nyeckoil BEIMUYMHBI, pellaTh KaueCTBEHHBIE 3aJjaud: BbICTPAUBaTh JIOTUYECKH HEIMPOTHBOPEUHBYIO
LIETOYKY PacCyKICHUH C OMOpOl Ha M3y4YeHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU U (hU3NYECKHE SBIICHHUS;
UCIIOJIB30BaTh IPU PEIICHNN y4eOHBIX 3a7jad COBPEMEHHbIE NH(POPMAIIMOHHBIE TEXHOJIOTUH JJIs ITOKCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALUN U MPEJCTaBICHU YUeOHONH M HayyHO-NOIYJSpHON MHpOpMaLuy,
MOJlyYEHHOW W3 Pa3IMYHbIX HCTOYHUKOB, KPUTHUUECKH aHAIM3MPOBATh MOJIy4aeMyl HH(OpMaIHIO;
OOBSICHATh MPUHIMITBI JCHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB, Pa3IUYaTh YCIOBHUS UX
0€30MacHOro MCIMOIb30BaHUSI B TOBCEAHEBHOW KM3HHU; MPUBOAMUTH IMPHUMEPHl BKJIAJa POCCHMCKUX WU
3apyOeKHBIX YUYEHBIX-(QHU3HKOB B Pa3BUTHE HAyKH, B OOBSCHEHHE MPOILIECCOB OKPY>KAIOLIET0 MHUPA, B
pa3BUTHE TEXHUKU M TEXHOJIOTWI; UCIOJIb30BaTh TEOPETUUECKHE 3HAHUSA MO (U3MKE B MOBCEIHEBHOM
KHU3HH JUTsL oOecrieueHus: 6e30MacHOCTH MpH 0OpallieH!H ¢ MpUOopaMH U TEXHUYECKUMHU yCTPOHCTBaMH,
JUI COXPAHEHHUs 3[0pPOBbsS U COOJIIOJEHUS HOPM SKOJIOTMYECKOrO IMOBEAEHUS B OKpYXKAMoILIEH cpene;
paboTaTh B IpyIIe C BBIMOJIHEHHEM Pa3IMYHBIX COLHUAIBHBIX pOJIEH, MIaHUPOBAaTh PadOTy TPYIIIHI,
palMoOHAIbHO pacpenessaTh 005S3aHHOCTH U IUIAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
a/IeKBaTHO OIICHWBATh BKJIAJ] KAXKJOT0 U3 YYACTHUKOB I'PYIIBI B pEIICHHE pacCMaTpUBAEMOM MPOOIEMBI.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne/ HanmenoBanue KomunyecTtBo yacos OnexktpoHHbIe (IU(POBLIE)
pa3nesoB U TeEM 00pa3oBaTeIbHBIE PECYPCHI
2 MPOrpaMMBbi Bcero Konrtponbnsle Ilpaktnueckue

paboThl paboThI

Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHMUSA

1.1 2 0 0
®du3nKa 1 METOIbI [[Bubmmoreka [TOK
HAy4YHOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72]]

Wroro no pazaeny

Pasznea 2. MEXAHUKA

2.1 5 0 1
Kunemaruka [[Bubmmoreka [TOK
https://m.edsoo.ru/7t41bf72]]
2.2 7 0 1
JnHamuka [[Bubmmoreka [TOK

https://m.edsoo.ru/7t41bf72]]


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

23 6
3aKOHBI COXpaHEHUS B
MEXaHUKe

18
Htoro no pazneny

[[bubmuoTeka [JOK
https://m.edsoo.ru/7f41bf72]]

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

3.1 9
OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun

32 10
OCHOBBI
TEPMOAMHAMUKHI

33 5
ArperaTHble COCTOSIHUS
BemiecTBa. Pa3oBble
MIepeX0/1bl

24
Htoro no pazneny

Paznen 4. JIEKTPOANHAMUKA

4.1 10
DJIeKTpOCTaTUKA

4.2 12
[ToctosHHBIM
JJIEKTPUYECKUN TOK.
Toku B pa3nu4HbIX

cpenax

22
Hroro no pazneny

2
PeszepBHOE Bpems

68
OBUIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME
11 KIIACC

Ne/ HammeHoBaHue pa3ienoB

0

KomnuuecTBo yacoB

1

[[BuGmmoTreka [TOK

https://m.edsoo.ru/7f41bf72]]
1

[[Bubmmoreka [TOK

https://m.edsoo.ru/7t41bf72]]
1

[[Bubmmoreka [TOK

https://m.edsoo.ru/7t41bf72]]
3

[[Bubmmoreka [TOK

https://m.edsoo.ru/7f41bf72]]
3

[[BubmmoTreka [TOK

https://m.edsoo.ru/7f41bf72]]
18

OnexTpoHHbIe (1IM(POBLIC)


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

Ne U TE€M IPOrpaMMBbl

Bcero Konrtponbnsle IIpaktunueckue

Paznea 1. JIEKTPOJAUHAMUKA

1.1
MarauTHoe ToJe.
DneKTpoMarHuTHas
UHAYKOUA

Hroro no pasneny

11

11

Pa3nen 2. KOJIEBAHUSA U BOJIHBI

2.1
MexaHHU4uecKHue 1
3JIEKTPOMATrHUTHBIE
KoJie0aHus

2.2
MexaHUUeCcKHne U
3JIEKTPOMArHUTHBIE
BOJIHBI

2.3
OnTuka

Wroro no pazpeny

9

10

24

paboTsl

paboThI

o0Opa3oBaTebHbIE PECYPChHI

[[PubmuoTexa [JOK
https://m.edsoo.ru/7f41c97¢c]]

[[PubmuoTeka [JOK
https://m.edsoo.ru/7t41c97¢]]

[[BubmuoTeka [JOK
https://m.edsoo.ru/7t41c97¢]]

[[BuGmmorexa [IOK
https://m.edsoo.ru/7f41c97¢c]]

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CITEIUATBHOMN

TEOpUU
OTHOCHUTEIIbHOCTHU

Htoro no pazneny

4

Pa3znen 4. KBAHTOBAS ®PU3UKA

4.1

O1eMeHTHI KBAaHTOBOU

OIITUKH

6

1

0

[[BuGmmorexa [IOK
https://m.edsoo.ru/7t41c97¢]]

[[BuGmmorexa [IOK
https://m.edsoo.ru/7f41c97¢c]]


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

4.2 4
CrtpoeHue aToma

4.3 5
ATOMHOE SApO

15
Nroro no pazaeny

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

5.1 7
DneMeHTbl aCTPOHOMUU
U acTpo(u3uKU

Hroro no pazgeny

0

Pa3nes 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 4
Oo6o61aromiee
[TOBTOPEHUE

Hroro no pasneny

3
PesepBHOE Bpems

68
OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

INOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC
No Tema ypoka

Ne/

0

KomngecTtBo gyacos

Bcero Kontpons Ilpaktuuec

[[bubmuoTeka [JOK
https://m.edsoo.ru/7t41c97¢]]

[[bubmuoTexa [JOK
https://m.edsoo.ru/7f41c97¢c]]

[[BuGmmorexa LIOK
https://m.edsoo.ru/7t41c97¢]]

[[BubmuoTeka [JOK
https://m.edsoo.ru/7t41c97¢]]

Jara DJIEeKTPOHHbBIE
U3YUYCHUS rdpoBbIe
o0Opa3oBaTenbHbIC

pecypchl


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

10

®u3nka — HayKa O IpUpo/IE.
Hayunbie MeTo/ 161 MO3HAHUS
OKpYKAaroIIero Mupa

Poinb 1 MecTo Gu3uku B
dbopMHpPOBaHUM COBPEMEHHOM
Hay4YHOM KapTHUHBI MUPA, B
MPAKTUYECKON JIESITEIbHOCTH JIHOJICH

MexaHnnueckoe ABIKCHHE.
OTHOCHUTENIFHOCTh MEXaHHUYECKOT'O
newxkenus. [lepemenienue,
CKOpPOCTb, YCKOPEHHUE

PaBHOMEpHOE IIPAMOJIMHEWHOE
JIBUYKEHUE

PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE
JBUKECHHE

CBoOonHOe mageHue. Y cKopeHue
CcBOOOIHOTO ITaCHUS

KpuBonnHeliHOE nBUXEHUE.
JIBmKeHMe MaTepUaIbHOU TOYKH I10
OKPY’KHOCTH

[TpyHIIUIT OTHOCUTENIBHOCTH
lanunes. MHepunaibHble CUCTEMBI
otcyeTta. [lepBbiii 3akoH HeroToHa

Macca tena. Cuina. [Ipunnun
Cynepno3uiuu cuil. Bropoit 3akoH
Herorona nis MaTepualbHOM TOYKU

Tpetuii 3akon HeroToHa miis
MaTEepUAIBHBIX TOYEK

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c33e6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c3508

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c3620

bubmnoreka LIOK
https://m.edsoo.ru/ff0
c372e

bubmuorexka [JOK
https://m.edsoo.ru/ff0
¢39cc

bu6moreka [JOK
https://m.edsoo.ru/ff0
c3ada

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c3be8

bu6moreka [IOK
https://m.edsoo.ru/ff0
c3be8


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6

11

12

13

14

15

16

17

18

19

3aKOH BCeMUPHOro TAroreHus. Cuia
TsbKecTu. [lepBasg kocMuueckas
CKOPOCTh

Cuna ynpyroctu. 3akoH I'yka. Bec
Tena

Cuna tpenus. Koapdumment
TpeHus. Cuia CONpOTUBIIEHUS TIPU
JIBYOKEHUH TeJa B )KUKOCTHU WU
rase

[TocTymarensHOE U BpaliaTeaIbHOE
JBUKEHHE a0COTIOTHO TBEPIOTO
teaa. MomenT cunbl. [1medo cumbl.
VYcnoBust paBHOBeCHs TBEPOTO Tea

HNMnynec MaTepuaibHON TOYKH,
CUCTEMBI MAaTEPUAIIBHBIX TOYCK.
Nmmynbe cunbl. 3aKOH COXpaHEHUs
uMIlysbca. PeakTuBHOE NBHYKEHUE

Pabota u MOITHOCTB CHUITBI.
Kunernydeckas sHeprus
MaTepuanbHOW Touku. Teopema 00
MU3MEHEHHN KUHETHUECKON SHEPTUu

[ToreHumanpHas SHEprus.
[ToreHnmanbHast SHEPTUA yIPYTro
ne(pOpMHUPOBAHHON TIPYKUHBI.
[ToreHnmanbHas SHEprus Tena
BOJIN3M TIOBEPXHOCTH 3eMITH

ITorenuuanpHbBIE U
HENOTEHIIHAJIbHBIE CUJIBI. CBSA3b
paboOThl HEMOTECHIIMAIBHBIX CHII C
N3MCHCHHEM MEXaHMYECKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTUU

JlaGopaTopHas pabota
«MccnenoBanue cBsi3u pabOTHI CHITBI
C U3MEHEHNEM MEXaHUYECKOU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
¢3d00

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c3el8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c3f76

[[bubmuotexa [JOK
https://m.edsoo.ru/ff0
c4la6]]

bubmnoreka LIOK
https://m.edsoo.ru/ff0
c43d6

bu6moreka [JOK
https://m.edsoo.ru/ff0
c4502

bu6moreka [JOK
https://m.edsoo.ru/ff0
c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c478c


https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

20

21

22

23

24

25

26

27

28

29

OHCPI'vM TCJia HAa ITPHUMEPC
PACTAKCHHA PE3UHOBOT'O KI'yTa»

KonTponbhas pabota no teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpAHEHUsI B MEXAHUKE

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KHHE THYECKOM
Teopuu. BpoyHOBCKOE IBUKECHHUE.

Huddysus

Xapaxkrep JBUKECHUS U
B3alMOJICHUCTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPJIBIX TEIl

Macca monekyn. KonuuectBo
BemlecTBa. [locrosunas ABoraapo

TemoBoe paBHOBECHE.
Temneparypa u e€ u3mMepeHue.
IlIxana remneparyp Llenbcus

Wneanpueiii raz 8 MKT. OcHOoBHOE
ypaBHenue MKT

AbGcomoTHas TeMiepaTrypa Kak Mepa
CpeHEW KMHETUYECKON IHEPTUn
JBUKCHMSI MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knaneiipona

3akon JlanbToHa. I'a30BbIe 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanne 3aBUCHUMOCTH
MEXy apaMeTpaMH COCTOSIHUS
Pa3pe)EeHHOTO ra3ay

W3ompoueccs! B nacalbHOM rase u
uX rpaduueckoe npeacTaBieHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c4dc2

bu6moreka [JOK
https://m.edsoo.ru/ff0
c4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cSlle

bu6mmoreka [JOK
https://m.edsoo.ru/ff0


https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

30

31

32

33

34

35

36

37

38

BnyTtpeHnHss sueprus
TEPMOJUHAMHYECKON CUCTEMBI U
CIIOCOOBI €€ U3MEHEHUSL.
KonnyecTBo TemoTsl u padbora.
BryTtpeHnHss sueprus
OJIHOATOMHOTO MJICAJIBHOTO Ia3a

Bunae! reruionepenaun

leeJ'H)Haﬂ TEILIOEMKOCTh BEIIECTBA.

KonunuecTBo TemnoTs! npu
Terionepenave. AnnadaTHbIi
npoiiecc

[IepBblii 3aKOH TEPMOAVMHAMUKH U
€ro NpUMEHEHHUE K U30IpoLeccaM

HeoGpatumocTs nporeccoB B
npupoze. 11 3akoH TepMoaHAMUKA

ITpunun nevicreus u KT/
TEILIOBOI MAITUHEI

Huxn Kapuo u ero KITJI

DKosornyeckue npoodaemMbl
TETJIOPHEPTeTUKU

O06o06mmarmuit ypok
«Mornekynspras ¢puszrka. OCHOBBI
TEPMOTUHAMHKI

c570e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c5952

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c5c36

bu6moreka [IOK
https://m.edsoo.ru/ff0
c5c36

bubmnoreka LIOK
https://m.edsoo.ru/ff0
cSefc

bubmuorexka [JOK
https://m.edsoo.ru/ff0
€6230

bu6moreka [JOK
https://m.edsoo.ru/ff0
c600a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c6938


https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e

39

40

41

42

43

44

45

46

47

48

KonrtponbHas pabora no reme
«MonexynspHas ¢pusnka. OCHOBbI
TEPMOIUHAMMKID)

[TapoobOpa3zoBanue 1 KOHICHCAIIHSL.
HcnapeHue u KueHue

AOcoiroTHast 1 OTHOCUTEIbHAS
BJIAJKHOCTh BO31yXxa. HachleHHbIi
nap

TBépnoe teno. Kpucrammueckue u
aMmopdHbIe Tea. AHU3OTPOIHS
CBOICTB KpucTaioB. JKunkue
kpucramisl. CoBpeMeHHbIE
MaTepuaibl

[lnaBnenue u KpUCTaIIM3aLIMSL.
VY enpHas TenoTa IiaBJICHUs.
CyOnmumarust

YPaBHeHI/Ie TEIIOBOro OangaHca

OnexTpusanus Tea. JNeKTPUIeCKUui
3apsn. [lBa Buia 3JeKTPHYECKUX
3apsiI0B

[TpoBOAHMKY, TUAIEKTPUKU U
MOJIYITPOBOJIHUKH. 3aKOH
COXPaHEHUS NEKTPUUYECKOT0 3apsaa

B3aumoneiictBue 3apsiioB. 3aKOH
Kysnona. TodeuHblil 3JIeKTpUYECKUI
3apsi

Harpsx€HHOCTB 3JIEKTPUYECKOTO
nosi. [IpuHOun cynepno3sunuu
ANIEKTPUYECKUX Nojel. JInnnn
HaIPSKEHHOCTU

[bubmmoTeka [JOK
https://m.edsoo.ru/ff0
c6as50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c63b6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c64d8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c6510

bubmnoreka LIOK
https://m.edsoo.ru/ff0
c6708

bubmuorexka [JOK
https://m.edsoo.ru/ff0
c6820

bu6moreka [JOK
https://m.edsoo.ru/ff0
cbbce

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cbbce

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cbeced

bu6moreka [IOK
https://m.edsoo.ru/ff0
c6df2


https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50

49

50

51

52

53

54

55

56

57

58

PaboTa cuit aeKTpoCcTaTHYECKOTo
noia. [Torenrman. PasHocTts
[IOTEHIINAJIOB

HpOBOI[HI/IKI/I " JUSJICKTPUKU B
OJICKTPOCTATHUYCCKOM II0JIC.
I[I/IBJICKTpI/I‘-IeCKaSI MIPOHUITACMOCTDb

OnexTpoémMkocTh. KoHneHcaTop

DNEKTPOEMKOCTD IIJIOCKOTO
KOHJICHCATOpa. DHEPrus
3apsHKEHHOr0 KOHJEHCAaTopa

JlabopaTtopHas pabota "H3mepenne
3NEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMIT NEWCTBUS U IPUMEHEHHE
KOHJIEHCAaTOPOB, KOIMPOBAJILHOTO
amnmapara, CTpyHHOro IpuHTepa.
DneKTpocTaTUYecKas 3alluTa.
3a3emileHne IEKTPONpruOOpPOB

DNIEKTPUYECKUH TOK, YCIOBHUS €T0
cyuiectBoBaHusA. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpsokenue.
Cornporusnenue. 3akoH Oma Jist
y4acTKa [enu

[TocnenoBarenpHOE, MAPATIICIBHOE,
CMEIIAaHHOE COCTMHCHHE
poBOJIHUKOB. JIabopaTopHas
pabora «/3y4yeHue cMenaHHOTo
COCITMHEHUS PE3UCTOPOBY

Pabora u MouiHoCTh
JIEKTPUYECKOIO TOKA. 3aKOH
xoyns-Jlenna

3axoH Oma i1 ITOJTHOM
(3aMKHYTOM) 2JIEKTPUUYECKOM TIETTH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c6100

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c7126

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c72c0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c7410

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c7838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0


https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
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KopoTtkoe 3ambIkaHue.
JlabopaTtopHas pabota «3mepenue
OJIC ucTOYHHMKA TOKA B €TI0
BHYTPEHHETO COIPOTHUBIICHUS

DIIeKTpOHHAs TPOBOJIUMOCTh
TBEPJBIX METAUIOB. 3aBUCUMOCTh
COIIPOTUBJIEHUS METAJIOB OT
teMriiepaTypbl. CBEpXIIPOBOIUMOCTh

DIJIEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

[ToymipoBOTHUKH, KX COOCTBEHHAS
Y [IPUMECHAs POBOAUMOCTb.
CaolicTBa p—n-niepexo/a.
[ToynpoBoAHUKOBEIE TPUOOPHI

DNEKTPUUECKUN TOK B pacTBOPax U
pacIuiaBax 3JeKTPOJIUTOB.
DNeKTPOTUTHIECKAs TUCCOIHALIHS.
OnexTponu3

DIEeKTPUYECKUM TOK B raszax.
CamocTosTenbHbIN 1
HECaMOCTOSITENIbHBIN pa3psill.
Monnus. [nazma

DeKTpudecKkue mpudopsl U
YCTPOMCTBA U UX MPAKTHYECKOE
npuMeHenue. [IpaBuna TeXHUKU
0€e30macHOCTH

O06o0marmuii ypok
«DNEKTPOANHAMUKA))

KonTponbsHas pabora 1o Teme
«Inekrpocraruka. [TocTosHHbBIN
3NeKTpuuecKkuil ToK. Toku B
pa3IUYHBIX Cpeaax»

PesepBHblil ypok. KonTponbsHas

c7ae0

bu6moreka [IOK
https://m.edsoo.ru/ff0
c84ae

bubmnoreka LIOK
https://m.edsoo.ru/ff0
c82ba

bu6moreka [JOK
https://m.edsoo.ru/ff0
c84ae

bu6moreka [JOK
https://m.edsoo.ru/ff0
c86fc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c88be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c8a8a

bu6moreka [IOK


https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

pabota 1o Teme
"DIIeKTpOAMHAMUKAY

68
PesepBHbIil ypok. O600maronuit
ypok no Temam 10 kimacca

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

11 KJIACC
Ne/ Tema ypoka

Ne

IlocTostHHBIE MAarHUTHI U UX

B3aMMOJCHCTBHE. MarauTHoe moJie.

BexTtop MarHuTHOM UHAYKLHH.
JIvHUY MarHUTHOW MHAYKUWH

MarsuTHO€ 1oJje NpoBOJHUKA C
TokoM. OmBIT DpcTena.
B3anmoneiicTBre NpOBOIHUKOB C
TOKOM

JlaGopaTtopHnas pabora «3yuenue
MarHUTHOTO TIOJIS KaTYIIKU C
TOKOM)

JlelicTBME MAarHUTHOTO TTOJIS Ha

MPOBOJHUK ¢ TokoM. Cuita Amrepa.

JlaboparopHas pabota
«Uccnenosanue nelcTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM

JlelicTBEe MarHUTHOT'O OIS Ha
JIBIDKYIIYIOCS 3apsKEHHYIO
yactuily. Cuna Jlopenna. Pabota
cunbl JlopeHia

68 3

KomnuectBo yacoB

Bcero Konrpous IIpaktuue

HBIE
paboThI

CKHE
paboThI

ara
W3YUYECHHUS

https://m.edsoo.ru/ff0
c8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c8foc

OJNEKTpPOHHbBIE

UG poBbIE
o0Opa3oBaTeNbHbIC

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c9778

bubmuoreka [{OK
https://m.edsoo.ru/ff0
c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c98fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c9ac0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c9df4


https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
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14

DJIeKTpOMarHuTHas UHIYKIHS.
IToTok BEKTOpa MarHUTHOU
uaaykiuu. 2J1C nHaykimu. 3akoH
AIEKTPOMATHUTHON UHAYKITUU
®dapanes

JlaboparopHas pabota
«HccnenoBanue sBICHUS
BHGKTpOMaFHHTHOfI UHAYKIOUN»

NHnyKTUBHOCTD. SIBIIEHUE
camounaykuuu. IJC
CaMOUMHIYKITUU. DHEPTHsI

MAarauTHOTIO ITOJIA KaTyIIKU C TOKOM.

DJIEKTPOMarHuTHOE ToJjie

TexHuueckue yCcTponucTBa U UX
IIPUMEHEHUE: TTOCTOSTHHBIE
MarHuThbl, 3JI€KTPOMArHUTHI,
AIIEKTPOJBUIaTEIlb, YCKOPUTEIN
JJIEMEHTApHBIX YaCTHLL,
MHIYKIMOHHAs I1€Yb

O6o0maromuii ypok «MarHuTHoe
moJie. DJIeKTpOMarHuTHas
UHTYKLHSD

Konrpomnbnas padora o Teme
«MarHuTtHoe moJe.
SHCKTPOMaFHI/ITHaﬂ HUHIOYKIOUS

CBOOOIHBIC MEXaHUUYECKUE
Kosiebanus. ['apMoHnYeckue
KoJieOaHus. Y paBHEHHE
TApPMOHHYECKUX KOJICOAHHIA.
[TpeBparieHue SHEPrum

JlaboparopHas pabota
«HccnenoBanue 3aBUCUMOCTH
neproia MajbiX KojieOaHui Tpy3a
Ha HUTHU OT JUIMHBI HUTH U MaCChl
rpy3a»

KonebaTenbHbIit KOHTYD.

bu6mmorexa [JOK
https://m.edsoo.ru/ff0
cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
ca600

bu6mroreka [JOK
https://m.edsoo.ru/ff0
cab&2

bub6mnoreka [IOK
https://m.edsoo.ru/ff0
cad58

bu6moreka [IOK
https://m.edsoo.ru/ff0
caf06

bu6mmoreka [IOK


https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
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CB0OOIHBIE DIIEKTPOMArHUTHEIE
KoJIEOAHUS B HIEATLHOM
K0JIe0aTeIbHOM KOHTYPE. AHAIOTHS
MC)K[[y MCXAaHHUYCCKUMHU U
AIIEKTPOMArHUTHBIMH KOJIEOaHUSIMU

®opmyna Tomcona. 3akon
COXpaHCHHS YHEPTHUHU B HJICATEHOM
K0JIe0aTeIbHOM KOHTYPE

[IpencraBnenue o 3aTyxaroImx
KoneOaHusX. BeIHyKIeHHBIS
MeXaHUYeCKue KoueOaHusl.
Pesonanc. BeinyxkeHHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUs

IIepeMeHHBIN TOK.

CuHycOuQIbHBIN TTEPEMEHHBIN TOK.

MomHOCTh EPEMEHHOTO TOKA.
AMIUTMTYTHOE U JIEUCTBYIOIICE
3HAUEHUE CHUJIbI TOKA U HAMPSKEHUS

Tpanchopmarop. [Ipoussoactso,
nepeaaya u norpediieHue
AIEKTPUYECKON S3HEPTUU

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHUE IEKTPUIECKOTO
3BOHKQ, FeHepaTopa NepeMEHHOT0
TOKa, JINHUH AJIeKTponepeaady

DKOJIOTUYECKHUE PUCKU TIPH
IIPOU3BOCTBE MIEKTPOIHEPTHUH.
KynpTypa ncnonszoBanus
3JIEKTPOIHEPIUU B OBCEHEBHOM
AKU3HU

MexaHnueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHeHUsI U
JunHa BoiHbL. [lonepeunsie n
MMPOAOJbHBIC BOJIHBL

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTh

https://m.edsoo.ru/ff0
cb820

bu6mmorexa [JOK
https://m.edsoo.ru/ff0
cb9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cbb86

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cbd34

bubmuoreka [{OK
https://m.edsoo.ru/ff0
cc324

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
ccas4

bu6mmoreka [IOK


https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
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3ByKa. Beicora ToHa. TemOp 3Byka

DJeKTpOMarHuTHbIE BOJIHBI, HX
cBoKcTBa U cKopocTk. [Ikana
AJIEKTPOMATrHUTHBIX BOJIH

[IpuHIMIIBI paTIHOCBA3U U
TeneBuaeHus. Pa3Butue cpeacts
cBaA3u. Paguonokanusa

Kontponbnas padota «Konebanus u
BOJIHBI»

IIpssMonuHEHOE pacpoCTpaHEeHUe
CBETa B OJHOPOJIHOM Cpee.
ToueuHsblil UICTOYHUK cBeTa. JIyu
CBeTa

OTtpaxxenue cBeTa. 3aKOHBI
oTpaxkeHus ceeta. [loctpoenue
M300paXKeHUI B MJIOCKOM 3epKaje.

IIpenominenue ceera. Ilonnoe
BHYTPEHHEE OTPaKECHUE.
IIpenenbHbIi yroa moJIHOTO
BHYTPEHHETO OTPaKEHHUS

JlaboparopHas pabota «3mepenue
MOKa3aTelsl MPEJIOMIICHHS CTEKIIa

JIunzel. [TocTpoenune n3oopakeHui
B uH3e. PopMysia TOHKOU JIMH3HL.
YBennueHue JTUH3bI

JlaGopatopHas pabota
«Hccnenosanue cCBOUCTB
n300pa’keHHH B JTMH3aX»

https://m.edsoo.ru/ff0
cccOc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
ccfe0

bu6moreka [IOK
https://m.edsoo.ru/ff0
cc6f8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cd350

bubmuoreka [{OK
https://m.edsoo.ru/ff0
cd4e0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cd716

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cd67a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cddle


https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
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Hucnepcus cBeta. CiiokKHBIN COCTaB
6enoro ceera. LIer. JlabopaTopHas
paborta «HabmroneHue nucrepcuu
CBETa»

WNutepdepentus cera. qudpakmms
cera. Jluppaknnonnas pemerka

HOHGpC‘IHOCTB CBCTOBEIX BOJIH.
[Tonspuzanus ceera

OnTrueckue mpuOOPbI U yCTPOiicTBa
U YCJIOBUS UX 0€3011acHOTO
MPUMEHEHUs

['panuuel npuMEeHUMOCTH
KJIaCCUYECKOI MEXaHUKH.
[ToctynaTel cnenuaIbHON TEOPUU
OTHOCHUTEIBHOCTH

OTHOCHUTEILHOCTD
OJHOBPCMCHHOCTH. 33M€IUI€HI/I€
BPEMCHHU U COKpAIICHUC AJIMHbI

OHeprus 1 UMIYJIbC
pPENATUBUCTCKOMN yacTulbl. CBs3b
MacChl C PHEPrUEH U UMITYJIbCOM.
DHeprus moKost

Konrponsnas padora «OnTHKa.
OCHOBBI crielMaIbHON TEOPUU
OTHOCHUTEILHOCTHY

®otonbl. Dopmyina I1nanka.
DOHeprust 1 UMITyJIbC HOTOHA

OTKpBITHE U UCCIIEIOBAHUE
dbotoaddekra. OmpbiTer A. I
CroneroBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
ced22

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0
cf02e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cf862

bubmuoreka [{OK
https://m.edsoo.ru/ff0
cfa4?2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0
cfc68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cf610

but6mmoreka [IOK
https://m.edsoo.ru/ff0
cfel6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cftc4


https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
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3akonbl Gportorddexra. YpaBHEHHE
Ditamreitna st porodddexra.
«Kpacnas rpanuna» horodddexra

JaBnenue cBeta. OnbiThl. H.
JleOeneBa. XuMHU4ECKOE IEHICTBUE
cBeTa

TexHuueckue yCcTpoicTa u
MPAKTHYECKOE TIPUMEHEHUE!
dboToseMeHT, (OTOIATIHK,
CONTHeYHasi baTtapesi, CBETOIHO]]

Penrenue 3anad mo reMe « DJ1€MEHTEI
KBAHTOBOM OIITHUKHY

Mopenb aroma TomcoHa. OTBITHI
Pesepdopna o paccesnuro a-
yactul. [Ltanerapuas Mmoaens
aToma

IToctynater bopa

W3ny4yenue u noriomeHue GoToHOB
IIPY [IEPEXOJIE ATOMA C OJTHOTO
YPOBHS SHEPrUu Ha Apyrou. Bumbl
CIIEKTPOB

BoustHOBBIE cBOMCTBA YyacTHll. BoaHbI
ne bpoitns. KopnyckysipHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYK/ICHHOE U3Ty4YECHHE

OTKpbITHE PaJUOAKTUBHOCTH.
OmeiTel Pe3epdopaa mo
OTIpENIeIEHUIO COCTaBa
PalMOaKTUBHOTO U3ITYUYCHUS

CoiicTBa anbpa-, 6era-, ramma-
n3nydyeHus. Bnusaaue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
dO015e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d04a6

[bubmmoTexa [JOK
https://m.edsoo.ru/ff0
d0302

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d091a

bubmuoreka [{OK
https://m.edsoo.ru/ff0
dOafa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0
dOafa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
dOca8

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0
dofd2


https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
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PaaMOaKTUBHOCTH Ha KUBBIE
OpraHU3Mbl

OTKpbITHE NPOTOHA U HEUTPOHA.
N3otombl. Anba-pacma.
DJIEKTPOHHBIN ¥ TO3UTPOHHBIN
Oera-pacnaj. ["aMma-u3iyueHue

OHeprus CBA3M HyKJIOHOB B S7pE.
Snepusle peakuuu. SnepHblil
peakrop. IIpo0iembl, nepCcHeKTHBHI,
JKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
DHEPreTHKHU

DneMeHTapHble YacTUlbl. OTKpbITHE
Mo3uTpoHa. MeTo bl HaOMIOCHUS U
pPErucTpaluy 3JIEMEHTAPHBIX
yactul. Kpyrisii cron
«DyHnameHTanbHbIE
B3auMoJiercTBUs. EnMHCTBO
(bU3UYECKON KApTUHBI MUPaY

Bun 38é3mH0ro Heba. Co3Be3nus,
SIpKUe 3BE3MbI, TNIAHETHI, UX
BuauMoe asmxenue. Conneunas
cucTeMa

Comnnre. ConHeuHast aKTHBHOCTb.
Hcrounnk sHeprun ConHIA U 3BE3]

3BE3/bI, UX OCHOBHEIE
XapaKTePUCTUKU. 3BE3/IBI TJIABHOM
nocJieIoBaTeIbHOCTH. BHyTpeHHee
ctpoenue 38&311. CoBpeMeHHbIE
MIPEACTABJICHUS O MMPOUCXOKIACHUHU U
sBomonnu CoHIIA U 3BE3]

Mneunstii [lyTe — Hama
lNanakruka. [Tonoxenue u
nemwxkenne Cosnia B ['ajakTuke.
lNanaktuku. Y€pHBbIE ABIPHI B Apax
raJIaKTHK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d1162

but6mmoreka [IOK
https://m.edsoo.ru/ff0
d1356

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d0e38
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Bcenennas. Pa3beranue rajgakTuk.
Teopus bosboro B3peIBa.
PennkToBoe U3nyudeHue.
MerTarajgakTuka

Hepemennsie mpoGieMbl
aCTPOHOMUU

KonTtponbHas pabota «D1eMeHThI
aACTPOHOMUU U acTPOPHU3UKI»

O6o6maromuii ypok. Pons dusuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMATbHON 1
ATHYECKOH cdepax NesTeTbHOCTH
YeJIOBEKa

O6o6matomuit ypok. Poib u Mecto
(U3HUKHN U aCTPOHOMMH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

O6o6matomuit ypok. Poin
¢bu3ndeckoii Teopun B
(bOopMUpPOBaHUY MIPECTABICHHUN O
¢bu3nIeckoil KapTHHE MUpa

O6o06maromuii ypok. Mecto
(bU3HYECKON KapTUHBI MUpPA B
00IIIeM PsITy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MIPEJICTABICHUI O MPUPOJIEC

PesepBHblil ypok. MarautHoe noie.
DJEKTpOMarHuTHasl MHAYKIHS

PesepBHblif ypok. OnTuka. OCHOBBI
CIIEHUAIBHON TEOPUH
OTHOCUTEIBLHOCTH
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Pesepnplii ypok. KBanToBas usmnka.

DNeMEHTHI aCTPOHOMUU U
acTpo(U3uKH

OBILEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d1784


https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

		2023-11-14T10:30:25+0300
	ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 1 С.П. БАРСУКИ ИМЕНИ И.Б. ЗЯЗИКОВА"
	Я одобряю этот документ




