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INOACHUTEJIBHASA 3ATIMCKA

[Tporpamma mo ¢u3uke 6a30BOT0 ypOBHS HAa YPOBHE CpeaHEro o0iiero ooOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJIOKCHUN U TPeOOBaHUU
K pe3yJIbTaTaM OCBOCHHSI OCHOBHOW 00Opa3oBaTebHOM mporpammel, npeactaBieHHbx B PI'OC COO, a takxke ¢ yuétom deaepanbHOil paboueit
IporpaMMbl BOCHHUTAHUS M KOHLEMNIMK MpernojaBaHus ydeOHoro mnpeamera «Pusmka» B 00pa30BaTeNbHBIX OpraHu3alusx Poccuiickoi
@Denepalyy, peaqu3yloUMX OCHOBHbIE 0Opa3zoBaTenbHble Mporpammbl. CoaepikaHue MpOorpaMMbl 1Mo (U3MKE HAMpaBiIeHO Ha (OpMHUpOBaHUE
€CTeCTBEHHO-HAY4YHOUW KapTHHBI Mupa oOyuatonmuxcsi 10-11 kmaccoB mpu oOydeHuM ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JESTEIIbHOCTHOTO MOIX0/1a.

[Tporpamma no ¢usuke coorBercTByeT TpedboBanusmM OPI'OC COO k mIaHUPYEMBbIM JTUYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHs, a TaKXKe Y4YUTHIBAET HEOOXOAMMOCTh pEaTu3alliu MEXIPEIMETHBIX CBsi3ed (DU3MKKM C eCTEeCTBEHHO-HAYyYHBIMU
y4eOHBIMH TIpenMeTaMu. B Hell onpenenstorcss OCHOBHBIC IeNTM U3ydeHHsI (M3UKU Ha YPOBHE CpeaHero olmiero oOpa3oBaHus, IUIAHUPYEMBIC
pe3yNbTaThl OCBOCHUS Kypca (DU3UKHU: TUYHOCTHBIE, METapeMETHbIC, IPEIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

— IUIaHHpYEMbIE PEe3yNbTaThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHCIE MPEAMETHbIE Pe3yabTaThl MO TOAaM
oOyueHus;

— COACPKAHUC y‘IC6HOFO mpeamMcEcTa «®Du3nkay 1no rojgaM O6y‘I€HI/I${.

[Iporpamma 1o ¢u3uKe MOXXET OBITh MCIOJIB30BaHA YUYMTENSIMU KaK OCHOBA JJIsl COCTaBJIEHHsA CBoUX pabounx mnporpamm. Ilpu
pa3zpaboTke pabouell MporpaMMbl B TEMAaTHMYECKOM IUIAHUPOBAHUU [JOJDKHBI OBITH YUYTEHBl BO3MOXHOCTH HCIOJb30BAaHHUS 3JIEKTPOHHBIX
(unpoBbIX) 00pa30BaTEIbHBIX PECYPCOB, SBISAIOMIMXCS Y4€OHO-METOANYECKMMU MaTepraiaMu (MyJIbTUMEAUMHbBIE TPOrpaMMBbI, 3JIEKTPOHHBIE
Y4eOHMKM W 3aJaYHUKH, OJJIEKTPOHHbIE OWMONMOTEKH, BUPTYaJIbHbIE JIA0OPATOPUHM, WIPOBBIE MPOTPAMMBI, KOJUIEKIUH IHPPOBBIX
00pa30BaTeNbHBIX PECYPCOB), PEATU3YIOUIMMH AUAAKTUYECKHE BO3MOXHOCTH HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, COlepKaHue
KOTOPBIX COOTBETCTBYET 3aKOHOJATENbCTBY 00 oOpazoBaHuu. IIporpamma mo ¢u3nke HE CKOBBIBAET TBOPUECKYIO WHULIMATUBY YUHUTENEH U
IPEOCTaBIAET BO3MOXHOCTBh ISl PEANM3alUU PA3IUYHBIX METOAMYECKHX IOJXOJOB K OpraHu3anuu oO0ydyeHus (u3MKe IMpH YCIOBHH
COXpaHEeHMsI 0053aTeIbHON 4acTH COAEpIKaHUs Kypca.

®dusnka Kak Hayka 0 HauboJsiee OOLIMX 3aKOHAX MPHUPOJIBI, BHICTYIAs B KayecTBE y4eOHOro MpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIH
BKJIaJ| B cucTeMy 3HaHUN 00 okpyxkatomem mupe. IlIkonbHbIH Kypc QU3HKM — CHCTEMOOOPA3yIOIMUN ISl €CTECTBEHHO-HAYUHBIX yUEOHBIX
IPEIMETOB, MIOCKOJIBKY (PU3NUECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB M SIBICHUH, U3y4aeMbIX XUMHUEH, Onosoruei, puzndeckoit reorpadueit
U acTpoHoMHeH. Vcrionb3oBaHue U aKTUBHOE NMPUMEHEHNE (PU3NYECKUX 3HAaHUN ONpeesieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN
B c(hepe sHEpPreTHKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, MOJIyYE€HHs] HOBBIX MAaTE€pUAIOB C 33/IaHHBIMU CBOICTBaMU U JIpyrux. M3yuenue Gpusuku
BHOCUT OCHOBHOM BKJIaJ, B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHON KapTUHBI Mupa oOydaroumxcs, B (OpMHUpOBAHHUE YMEHHMH HPUMEHATH
HAYYHBII METOJ] MO3HAHUS ITPH BHIMOJIHEHUH UMHU YUE€OHBIX UCCIICIOBAHUM.

B ocHoBy kypca ¢u3MKM [Uid ypOBHsS CpelHEero oOmero o0pa3oBaHMs IOJIOKEH pPAJ HAEH, KOTOpble MOXKHO paccMaTpuBaTh Kak
IPUHLIMIIBI €70 TOCTPOECHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEM Kypc ABISETCA JOIMUECKH 3aBEPLIEHHBIM, OH COJIEPKHUT MaTepuall U3 BCeX pas3zieioB (PU3HKH,
BKJTIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (PH3UKH.



Hoes cenepanuzayuu. B COOTBETCTBHUU C HEW Marepuan Kypca (U3NKA O0ObeIWHEH BOKPYT (u3nmyeckux Teopwid. Bemxymmum B Kypce
ABIsieTcs (YOPMUPOBAHHE MPECTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BELIECTBE U IOJIE.

Hoesa eymanumapusayuu. E€ peanusanus npeanonaraeT UCIoJIb30BaHUE T'YMaHUTApHOTO MOTeHIMaNa GU3MYECKOl HayKu, OCMBICICHUE
CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOIIECTBA, & TAK)KE C MUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U YKOJIOTHUECKUMH MTPOOIEMaMU.

Hoes npuxnaonou nanpasnennocmu. Kypc (u3uku npeanosiaraetT 3HaKOMCTBO € IIUPOKUM KPYIOM TEXHUYECKHX M TEXHOJIOTMYECKUX
IIPUWIOKEHUN N3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes skxonocuzayuu peamusyeTcsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJIEP)KaHUs, MOCBSIMIEHHBIX 3KOJOTHYECKHM MpodiemMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHU M TEXHOJIOTHMA, a TaKKe 00CYKACHHUS MPOOJIEM PAllMOHAIBHOTO TPUPOAOIOIH30BAHUS
U DKOJIOTUYECKOM 0€30IacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMU Kypca (U3UKK Ha YpOBHE cpeaHero olmiero oOpa3oBaHus SBIAIOTCS (u3ndeckue Teopun (popMupoBaHue
NOPEJCTaBICHU O CTPYKTYype TMOCTpOoeHUs (U3MUECKON Teopuu, poiau (PyHIAMEHTAIbHBIX 3aKOHOB M TMPUHIUIOB B COBPEMEHHBIX
IPEJCTaBICHUSX O NMPUPOJE, TpaHUIaX NMPUMEHUMOCTH TEOPUM, JJIsl ONMCAHMSI €CTECTBEHHO-HAY4YHBIX SBJIEHUN U mpoleccoB). CucreMHo-
NEeSTENIbHOCTHBIN MOIX0/] B Kypce (PM3UKH peain3yercs MPex/Ie BCEro 3a CUET OpraHu3aluu dKCIIePUMEHTAIbHON JESTEIIbHOCTH 00yYaroINXCs.
Jnist 6a30BOTO YpOBHS Kypca (GU3UKU — 3TO UCIOIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padoT,
KOTOpBIE B IMporpaMMe mo (Qu3uke OO0beIWHEHbl B OOLIUI CIUCOK YUYEHHYECKUX MPAaKTHUUECKUX paldoT. BeineneHue B yKa3aHHOM IMepeyHe
7a00paTOpHBIX PAabOT, MPOBOAMMBIX JIi KOHTPOJIS M OICHKH, OCYIIECTBIIICTCS YYaCTHHUKAMH OOpa3oBaTENIbHOTO IPOLECCa HCXOAS U3
O0COOCHHOCTEH MIaHUPOBAaHUS U OCHAIIeHUs kaOuHeTa (usuku. [Ipu 3TOM obecnieurnBaeTcs OBJIaJeHUE O0YYAIOIIMMHUCS YMEHUSIMH MPOBOIUTH
KOCBEHHBIE M3MEpPEHHUS, HUCCIIEIOBAaHUS 3aBUCUMOCTEH (PM3MUYECKHUX BEIMYMH U MOCTAHOBKY OIIBITOB IO MPOBEPKE NPEAJIOKEHHBIX THUIIOTE3.
Bonbioe BHUMaHuE yAeIsSeTCs PELICHNIO PACUETHRIX M KaYeCTBEHHBIX 3a/1a4. [Ipu 3ToM Ui pacy€THBIX 3a/1a4 IPHOPUTETOM SIBIISIOTCS 3a7a4H C
SBHO 331aHHOI (PU3MYECKON MOJIEINbI0, TIO3BOJISIONINE IPUMEHITh N3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJITHOTO pasjelia Kypca, TaK U
UHTETPUPYS 3HAHUS U3 pa3HbIX pa3aesioB. J[1s KauecTBEHHBIX 3a/1au MPUOPUTETOM SBIISIOTCS 3a7aHus Ha O0BsICHEHUE MPOTEKaHUs (PU3NUECKUX
SBJIGHUN M TMIPOLIECCOB B OKPYXKAIOUIEH >XM3HM, Tpedyrouue BbIOOpa (U3NYECKOM MOJAENTH Il CUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO
Xapakrepa.

B coorBerctBun ¢ tpedoBanusimu GI'OC COO k MaTepHabHO-TEXHUYECKOMY O0ECIeYeHUI0 y4eOHOro mpoiiecca 0a3oBbIil ypOBEHBb
Kypca (pU3MKH Ha ypOBHE CpEeIHEro oouiero oOpa3oBaHUs JOJDKEH M3y4aTbCs B YCIOBHUAX MPEIMETHOTO KaOMHeTa (PM3MKU WU B YCIOBHUSX
MHTETPUPOBAHHOIO0 KaOWHETa MPEIMETOB €CTECTBEHHO-HAayyHOro LMKiIa. B kaOuHeTe (pU3MKM AOKHO OBITH HEOOX0AMMOE J1labopaTopHOE
000py/J0BaHUE /ISl BBIIIOJIHEHHS YKAa3aHHBIX B IPOrpaMMe Mo (pU3MKe YICHUYECKHX MPAaKTUYECKUX paboT M IEMOHCTPAMOHHOE 000pYyI0BaHUE.
JlemoHcTpannoHHOE 060py0BaHKe POPMUPYETCS] B COOTBETCTBUU C MPUHILIUIIOM MHUHUMAJIbHOM TOCTATOYHOCTH M OOECHEeUnBaET MOCTaHOBKY
NEPEUHCIICHHBIX B IPOrpaMMe MO (PU3MKE KIIOYEBBIX JEMOHCTPAIMH IS UCCIIEAOBAaHUS M3yYaeMbIX SBJICHUH U MPOLIECCOB, IMIUPHUUECKUX U
(GyHIaMEHTabHBIX 3aKOHOB, HMX TEXHMYECKUX NpuMeHeHuil. JlaboparopHoe oOopynoBaHue A YYEHHYECKHX MPaKTUYECKHX padoT
dopmupyeTcsi B BHJIE TEMAaTHUECKUX KOMIUIEKTOB M OOecreyrBaeTcsi B pacuére OJHOro KOMIUIEKTa Ha JIByX oOydaromuxcs. TemaTuueckue
KOMIUIEKTHI JaO0OpaTOpHOTO 000PYAOBAHUS TOJIKHBI ObITh TOCTPOEHBI HA KOMIJIEKCHOM UCIOJIb30BaHUHU aHAJIOTOBBIX U LIU(POBBIX MPHOOPOB, a
TaKXKe KOMIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE HU(POBBIX TaOOPaTOPHIA.

OCHOBHBIMHU I1eJIIMU U3YYEeHUSI PU3UKH B 0011EM 00pa30BaAHUU SBISIOTCS:

— (¢opMHpOBaHHE MHTEpEca W CTpeMJICHHs OOy4aromMXcs K HAYYHOMY HM3YYEHHUIO MPHUPOJBI, Pa3BUTHE UX WHTEIUICKTYaJbHBIX U

TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE MPEICTaBICHUI O HAy4YHOM METOJE MO3HAHWUS U (OPMUPOBAHUE HCCIIEOBATEIHCKOTO OTHOMICHUS K OKPY)KAIOIIUM
SIBIICHUSIM;

(dbopMHpOBaHHE HAyYHOT'O MHPOBO33PEHHs KaK pe3ysibTaTa U3yueHHsI OCHOB CTPOCHHS MaTepud M (yHIAMEHTAIBHBIX 3aKOHOB
busuky;

dbopMUpOBaHNUE YMEHUN OOBSCHATH SIBJICHHSI C UCIIOJL30BaHNEM (DU3UUYECKUX 3HAHHIA U HAYIHBIX JIOKA3aTeIIbCTB;

(dbopMUpOBaHKE TIPEIICTABICHUA O POJIM (PU3HUKH JUTSI PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHH.

JIoCTIKEHHE ATHX IIeliel 00ecreunBaeTCs PEelICHHEeM CIENYIOUIMX 3ajad B MPOIEeCCe M3YYCHHUs Kypca (PU3MKU HAa yPOBHE CPEIHETO
o011ero 0Opa3oBaHus:

Ha

npuoOpeTeHnue CUCTeMbl 3HaHUN 00 o0mux (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOpUAX, BKIIOYas MEXaHUKY,
MOJIEKYJISIPHYIO (PU3UKY, NIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY U 3JIEMEHTHI aCTPO(DU3HKY;

(opMUpOBaHNHE YMEHUN MPUMEHSTh TEOPETUUECKUE 3HAHUS 1JIsl OOBSCHEHUS] (PU3UUECKUX SBJICHUI B MPUPOJE U AJI MPUHSITUS
MPAKTUYECKHUX PEIICHUI B OBCEAHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIICHHS pa3IMYHBIX 33/7a4 C SBHO 3aJaHHOW (UM3MYECKOW MOJENblo, 3a/1ad, I0Apa3yMEBaIOIINX
CaMOCTOSITENTbHOE CO3/IaHKe (PU3NYECKON MOIEIH, aIeKBATHOW YCIOBHUSAM 3aJ1auH;

NOHMMaHHEe (PU3MYECKHX OCHOB M MPUHIIMIIOB ACHCTBHS TEXHHUECKUX YCTPOHUCTB M TEXHOJIOTMYECKHX MPOIECCOB, X BIMSHUS HA
OKPY’KAIOILYIO CPENY;

OBJIa/ICHUE METO/IaMU CaMOCTOSATENIBHOIO TNIAHUPOBAHUS U MPOBEACHUS (PU3MUECKUX IKCIEPUMEHTOB, aHaJIM3a U UHTEPIPETALUU
nH(pOpMaLIKH, ONIPEIETICHHS TOCTOBEPHOCTHU MOJTYYEHHOIO PEe3yJIbTaTa;

CO3/aHHE YCIIOBHH JUIs pa3BUTHs YMEHHUI POEKTHO-UCCIIE0BATEIbCKOM, TBOPUECKOM NEATEIbHOCTH.

n3yuyenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CpenHero oomero oopaszoBanus otBoautcs 136 wacos: B 10 kitacce — 68 yacos (2
yaca B HeJleno), B 11 kimacce — 68 gacoB (2 yaca B Hepento). [Ipeiaraemslii B mporpaMme 1o ¢pu3MKe nepedeHb 1a00paToOpHbIX U MPAKTHIECKUX
paboT sBisSIETCd PEKOMEHJIOBAHHBIM, YYHUTEIb JE€laeT BBIOOp MpPOBEACHMS JTaOOpaTOPHBIX PabOT M OMBITOB C YUYETOM HWHAMBHAYAJIbHBIX
0coOeHHOCTeH 00yyaronmxcs.

Pabouas mporpamma mo mpeamery «®u3nka» cOcTaBlIeHa C OMOPOW Ha IIeNIEBbIe MPHUOPHTETHI BOCIHUTAHUS, C YI€TOM (PHHAHCOBOW H
(YHKLIMOHAIBHON TPAaMOTHOCTH, a TaKXe C YYeTOM METOAMYECKHX PEKOMEHJAlUi MO0 H3Y4YEeHHUIO0 TOCYJapCTBEHHONM CHUMBOJHMKH. B
TEMAaTHYECKOM TUIAHUPOBAHUH TPETYCMOTPEHBI Yachl Ha MPO(OPUEHTANNIO U OPTAaHU3AINIO TPOSKTHOHN EATEITLHOCTH 00YJatOIIIXCsl.

COILEPKAHUE YYEBHOI'O ITPEJIMETA

Conep:kanue nporpamMmmbl Kypca ¢pusukn 10 kiaacca
Pa3nea 1. ®dusuka U MeTOAbI HAYYHOI'O MO3HAHUS



®usnka — Hayka o npupoje. HaydHele MeTOIbI MO3HAHMS OKPYXKAIOWIEro Mupa. Poib 3KCIepuMeHTa U TEOPUU B MPOLECCE MMO3HAHMS
OpUPOIBI. DKCIEPUMEHT B (pU3HKeE.
MogenupoBanue (u3ndeckux sBIeHUNA M mporeccoB. Hayunbsle runoressl. Pu3znyeckue 3aKOHbI U T€OpUH. I'paHUIBl IPUMEHUMOCTH
¢u3nueckux 3aKoHOB. [IpUHIIUT COOTBETCTBUS.
Posnb 1 MecTO Gpu3nKu B JOpMHUPOBAHUN COBPEMEHHON Hay4YHOW KapTHHBI MUPA, B IPAKTUYECKON AEATEIILHOCTH JIFOJCH.
Llemoncmpayuu
1. AmnanoroBsie 1 IU(POBBIE U3MEPUTENbHBIC TPUOOPHI, KOMIBIOTEPHBIE TATUHUKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCHTEIBHOCTh MEXaHUYECKOTO ABMKeHUsA. Cuctema oTcuéra. TpaekTopusi.

[Tepememenue, CKOPOCTh (CPEIHSSI CKOPOCTh, MTHOBCHHASI CKOPOCTH) U YCKOPEHHUE MaTEePHATLHOW TOYKH, UX MPOCKIIMH HA OCH CHCTEMBI
koopauHat. CIIoKeHUE TIEPEMEIICHUH U CJI0)KEHHE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPCHHOE NPSIMOJIMHEHHOE JBIDKEHWE. ['pauku 3aBHCHMOCTH KOOPIWHAT, CKOPOCTH, YCKOPCHHS, IyTH U
MIepEMEIICHUS MaTEPHAIBHOM TOYKH OT BPEMEHH.

CBobOogHOE majzieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe npmwxkenue. J[BrykeHue MaTepuaibHON TOYKH 110 OKPYKHOCTH C TIOCTOSIHHOM IO MOAYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb,
JUHEHHAs ckopocTh. [lepron u wacrora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHUYEeCKUE YCTPONCTBA U MPAKTHICCKOE TPUMEHEHUE: CITUIOMETD, JABMKCHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIC ITepe1adH.
Llemoncmpayuu

1. Mogenb cucTemMbl OTCUYETA, UILTIOCTPAIINS KHHEMATHUECKUX XaPAKTEPUCTUK JBUKCHHUS.

[IpeoOpa3oBanue ABMKEHHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3/1yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habntoienue aBrxkeHus Tena, OpoleHHOTo MO/ YTJIOM K TOPU30HTY U TOPU3OHTAIBHO.
N3mepenue yckopeHus CBOOOTHOTO MaeHHUSL.

© gk wh

HaHpaBHCHI/IC CKOpPOCTH IIPpH ABUKCHUHU 10 OKPYKHOCTHU.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi
1. V3yueHue HEpaBHOMEPHOTO JBHKEHUS C 1I€JIbI0 ONPEIEICHNS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXAY YTSIMH, IPOHJIEHHBIMH TEJIOM

3a M0CJIEA0BATEIIbHBIEC PABHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU
C HA4YaJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yueHue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

o gk wh

W3yuenue nBUXKEHUS Teja, OpPOLICHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuxa

[Tpuniun otHocutensHocTu 'anunes. [lepsiii 3akoH HeroToHa. THEpUMalibHBIE CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akon HproToHa nnsi MarepuanbHOM Touku. Tperuii 3akoH HproToHa mist
MaTepuaibHBIX TOYEK.

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

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

Tpenue. Bunbl TpeHust (okosl, CKosbkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue. Cuiia TpEeHUS! CKOJIBKEHUS U CHJIa TPEHUS MOKOSI.
Koaddunument tpenus. Cuiia conpoTUBiieHUs IpU ABMKCHUU TEJa B AKHUAKOCTH WU Tase.

[TocrynarensHoe U BpamareabHOE ABMKCHHE a0COTIOTHO TBEPIOTO TEA.

MoOMEHT cuiibl OTHOCUTENBHO OCcH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecus: TBEPAOrO Tea.

TexHr4ecKue ycTpocTBa U MPAKTUYECKOE TPUMEHEHHUE: TTOAIIUITHUKY, IBH)KEHHE UCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu

1. SlBneHue uHepIUU.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cur.

CrnoxeHnue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Je(popMarIiu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.
CpaBHEHHME CHUJI TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

©CoN kDN

YcaoBus paBHOBECUA TBép)lOFO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
1. W3ydenue nBuxeHUs Opycka O HAKIOHHON IMIIOCKOCTH.

2. HWccnemoBaHre 3aBUCHMOCTH CHIT YITPYTOCTH, BOSHUKAIOIINX B IPYKUHE H
3. pe3uHOBOM OOpa3slle, OT UX JAePopMaIim.
4. VccnemoBaHWe yCIOBUI paBHOBECHS TBEPIOTO TejIa, UMEIOIIET0 OCh BPaIICHUSI.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbc MaTepraabHONU TOUKH (TeNa), CUCTEMbI MaTepHAIbHBIX TOUeK. IMITyNIbC CHITBI M MI3MEHEHUE UMITYJIbca Teja. 3aKOH COXpaHeHUs
UMITyJIbCca. PeakTUBHOE IBUIKEHHUE.

Pabotra criel. MOIIHOCTD CHJIEL.

Kunernueckas sHeprusi MaTepuaibHOM Touku. Teopema 00 M3MEHEHNN KHHETUYECKON SHEPTUH.

[TorennmaneHas sHeprus. IloreHnuanbHas >Heprust ynpyro nedopMHUpOBaHHON mHpykuHbl. [loTeHuumanbHas sHeprus Tena BOIU3U
MOBEPXHOCTU 3€MIIU.



[TorennuanpHble U HENOTEHIMATIbHBIE CUIIBL. CBSA3b PA0OTHl HEMOTEHIMATIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOM SHEPIUH CUCTEMBI TEll.
3aKOH COXpaHEHMsI MEXaHUUECKON SHEPTUH.
Yopyrue u Heynpyrue CTOJIKHOBEHHS.
TexHudeckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHUE: BOAOMET, KOIIEP, PYKUHHBIN IMMCTOJIET, IBUKEHHUE PAKET.
Jlemoncmpayuu
1. 3akoH coxpaHeHMs UMITYJIbCA.
2. PeakTUBHOE JBM)KEHUE.

3. Tlepexona moTeHIMATBHON SHEPTUH B KHHETHUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
1. U3ydenue aGCOIMIOTHO HEYNPYTOroO yaapa C MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MAsSTHHKOB.

2. HccrnenoBanue CBS3U paOOThI CHIIBI C M3MEHEHUEM MEXaHUYECKON YHEPTHH Tela Ha IPUMEPE PACTSHKCHHS PE3UHOBOTO KI'yTa.

Pa3nen 3. Mousekyasipaas pu3nka u TepMOANHAMUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHbBIE TOJOXKEHUS MOJEKYIIPHO-KMHETUYECKOW TEOpHMM W HMX OIbITHOe oOocHOBaHMe. bpoyHoBckoe nBmxenue. uddysus.
XapakTep JBWKCHHS M B3aUMOJCHCTBUS YacTUI BemiecTBa. MoJENU CTPOSHHs Ta30B, )KUIKOCTEH M TBEPIBIX TE U OOBSICHEHHE CBOMCTB
BELIECTBA Ha OCHOBE 3TUX MoJened. Macca n pasmepsl monekyil. KonmyectBo Beniectsa. [locrosinnas ABoranpo.

TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH MJIealIbHOTO ra3a. AOCOIIOTHAs TeMIlepaTypa Kak
Mepa CpeIHEW KMHETHYECKOM HDHEPruM TEIIOBOro ABMXKEHUsA dacTul rasa. Illkama temmnepatyp KenbBuHa. I'a3oBbple 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon /[lanerona. M3omporeccel B HAealbHOM Tra3e C IOCTOSHHBIM KOJHMYECTBOM BemlecTBa. ['padpuueckoe
IpeJICTaBICHUE N30IIPOLIECCOB: N30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHNE: TEPMOMETP, HapoMeTp.
Jlemoncmpayuu

1. OmnbIThI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEMIECTBA, POTOrpaduu MOJIEKYJT OPraHUIECKUX COCTUHECHUM.

OneIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.
Mopenb OpOyHOBCKOTO JIBHIKCHHSI.
Mogens onbita LlTepHa.
OnbIThI, JOKa3bIBAOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBHUS.
Monens, HUTIOCTpUpYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.
OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS UI€aJIbHOTO ra3a, U30IpOLIECCHI.

No abk~owd

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomoi
1. Onpenenenue Macchl BO31yXa B KIIACCHOM KOMHATe Ha OCHOBE U3MepeHUi 00bEMa KOMHATHI, TAaBJICHUS U TEMIIEPaTyphl BO3/1yXa B HEHl.

2. HccnemoBaHne 3aBUCHMOCTH MEXy TapaMeTpaMK COCTOSIHHS Pa3peKEHHOTO Trasa.



Tema 2. Ocnogbl mepmoounamuku
TepmoannamMuueckas cuctemMa. BHyTpeHHss1 SHEPTUsl TEPMOANHAMUYECKON CUCTEMBI U cIIocoObl e€ n3MeHeHus. KonuyecTBo TeroTsl u
pabota. BHyTpeHHss 3HEprusi 0lHOATOMHOI'O MJEalbHOro rasza. Buasl Temnsonepenauu: TEIIONPOBOJHOCTb, KOHBEKIIMS, U3IydeHHUE. Y iebHas
TEIVIOEMKOCTB BellecTBa. KoJM4yecTBO TEMIOTHI IPU TEIUIONEPEIAUE.
ITonarue 06 aguabarHoMm mnpouecce. IlepBrlii 3akoH TepMoarHaMUKU. [IprMeHeHre nepBoro 3aKkoHa TEPMOJMHAMUKU K U30MPOLIECCAM.
I'padmueckas naTepnperanus paboTsl rasa.
Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTs NpoLeccoB B IpUPOE.
TernoBbie Mamumubl. [lpuHIMNIBL nedcTBUA TEIUIOBBIX MamuH. [IpeoOpazoBaHus SHepruuM B TEIJIOBBIX MamuHax. Koadouiment
H0JIE3HOTO AeHCTBU TeroBoi MamuHbl. [{ukia KapHo n ero koagpGuIMeHT nosie3Horo JecTBus. DKOJOrHUeCKUe MpooieMbl TEMJI0IHEPIETUKH.
TexHnueckue ycTporucTBa U MPAKTUYECKOE PUMEHEHHE: IBUTATENIb BHYTPEHHETO CTOPaHHsl, OBITOBOM XOJIOJMIBHUK, KOHAULIMOHED.
Jlemoncmpayuu
1. V3meHeHue BHYTpEHHEH 3HEPruM Tela IpPU COBEPLICHUHM PabOThI: BBUIET MPOOKM M3 OYTBUIKM IMOJA JEHCTBHUEM CXKATOTO BO3yXa,
HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALUS).
2. VI3mMeHeHue BHYTpEHHEW SHEpIruu (TeMiepaTypbl) Tela IpH Terionepeaaye.
3. OmpIT 0 agrabaTHOMY PaCHIMPEHUIO BO3AYyXa (OIBIT C BO3YIIHBIM OTHUBOM).

4. Mopnenu napoBoi TypOUHBI, IBUraTelNsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul
1. V3mepeHue ynenbHOU TEIUIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanus eewjecmea. Pa3oevle nepexoovl
[TapooOpazoBanue u koHjeHcanus. Mcnapenue u kuneHue. AOCONIOTHAsE U OTHOCUTENIbHAs BIAXKHOCTh BO3Ayxa. HacelieHHBIH map.

VY aenbHas TemioTa mapoodpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS OT JaBICHHUS.

Teépnoe Tteno. Kpucramnmmueckue u amopduble Tena. AHU30TPONUS CBOWCTB KpucTtaioB. Kunkue kpuctaiibl. CoBpeMeHHBIE
MmaTepuansl. [Inapnenue u kpucrannusanus. Y neiapHas Tersora riasnenus. Cyonumanms.

VYpaBHeHHE TEIJIOBOTO OaaHca.

TexHr4eckue yCTpONCTBA U MPAKTUUYECKOE NIPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUH MOJYyYEHUS] COBPEMEHHBIX
MaTepHaJioB, B TOM YHCJI€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.
Llemoncmpayuu

2. CBoiicTBa HACHIIICHHBIX MAPOB.

Kunenue npu noHW>KEHHOM JaBICHUU.
CriocoObl U3MepeHus BIAKHOCTH.
Habmtonienne HarpeBaHus U MJIaBI€HUS KPUCTAINTMYECKOTO BELIECTBA.
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JleMoHCTpanust KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
1. HM3mepeHre OTHOCUTENHHON BIIAXKHOCTH BO3TyXa.



Pa3znea 4. JjekTpoguHAMUKA

Tema 1. Inexkmpocmamuxa

DnekTpu3zanus Ten. DJIEKTpUYecKul 3apsaa. J(Ba Buaa 3JeKTpUUeCKUX 3apsioB. [I[pOBOIHUKY, NUAIEKTPUKH U MOJYNPOBOJAHUKU. 3AKOH
COXpaHEHHUs FJIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodedHbI 3J€KTpUYECKUI 3apsa. DieKkTpuueckoe nojie. Hanpssk€HHOCTh 3JIEKTPUUYECKOTO
nosist. [IpuHIHAI cynepno3unuy MEKTPUIECKUX Mosei. JIMHUK HanpsyKEHHOCTH 3JIEKTPUYECKOrO I10JIS.

Pa6ora cun sanexktpocraruueckoro nosis. [lorennuan. Paznocts notennuanos. [IpoBOAHUKY U TUAIIEKTPUKU B AJIEKTPOCTATUYECKOM IIOJIE.
JsnexkTpuyeckasi IPOHULIAEMOCTb.

OnektpoéMkocTh. KoHieHcaToOp. DIEKTPOEMKOCTD INIOCKOI'O KOHJIEHCATOpa. DHEPrusl 3apsyKEHHOIO0 KOHJIEHCATopa.

TexHnueckue ycTpoiicTBa M IPAKTUYECKOE INPUMEHEHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETP, 3IEKTPOCTATUYECKAs 3allWTa, 3a3eMIICHHE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KOMMPOBAIBHBIN anmnapar, CTPYHHBIN IPUHTED.
Jlemoncmpayuu

2. YCTpOHCTBO M MIPUHIUIN JEHCTBUS DIIEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU3OBAHHBIX TEJ.
DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.
[IpoBOHMKY B 3EKTPOCTATUUECKOM I10JIE.
DNeKTpOoCTaTUYECKas 3alluTa.
JIMDIEKTPUKHU B 3JEKTPOCTATUYECKOM IIOJIE.

3aBHCHMOCTD BHCKTpOéMKOCTI/I IJIOCKOT'O0 KOHACHCATOpa OT IUIOMaAnu IUIACTUH, PaCCTOSAHUA MCEXKIAY HUMHU U HHBJ’IGKTpH‘ICCKOfI
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MPOHUIIAEMOCTH.
9. DHeprus 3apsHXKEHHOTO KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
1. V3mepeHue a51eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DJIEKTPUYECKUH TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOTO ToKa. McTounuku Toka. Cuna Toka. [TocTOsSTHHBIN TOK.

Hamnpsioxenue. 3akon Oma aiig yyacTka Henu.

DNEeKTpUUECKOe CONMPOTHUBIICHHE. YJIENIbHOE CONMpOTHBIEHUE BemlecTBa. [locnenoBarensHoe, MapaiielbHOE, CMEUIAaHHOE COEAMHEHUE
MIPOBOJIHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—Jlenia. MOImHOCTh AMEKTPUYECKOTO TOKA.

DNEeKTPOABUKYIIAsl CHJIa U BHYTPEHHEE COMPOTHUBIIEHHE MCTOYHMKA TOKAa. 3akoH OMa JUIsi MOJTHON (3aMKHYTOM) AIEKTPUUYECKON IEeMu.
KopoTtkoe 3aMbIkanue.

DNEeKTpOHHAsl TPOBOAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTh COMPOTUBJICHUSI METAINIOB OT TeMIeparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUH TOK B BakyyMe. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonmynpoBonuuku. CoOCTBEHHass M TMPUMECHas MPOBOJAMMOCThH IMOITYINPOBOAHHKOB. CBoicTBa pP—N-mepexona. [lomympoBoaHUKOBBIE
PUOOPHI.



DJIEKTPUYECKUH TOK B pACTBOPAX U paCIUIaBaxX JICKTPOJIUTOB. DJIEKTPOJUTHYECKAS TUCCOLMAIUA. DIEKTPOIIHU3.

DnexTpuueckuid ToK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSITENbHBIN pa3psia. Monnus. [lnazma.

TexHuueckue yCcTpoHWCTBa M MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUHUKU TOKA, AJIEKTPOHATPEBATEIIbHBIC
npuOOpBl,  AIEKTPOOCBETHTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHBICHUS, BaKyyMHBIH JHOA, TEPMUCTOPHI U  (HOTOPE3UCTOPHI,
MIOJIyIIPOBOJJHUKOBBIN JUOJI, TAJIbBAaHUKA.

Llemoncmpayuu
2. VI3mepeHHe CHIIBI TOKA U HANPSHKEHUSI.

3aBUCHMOCTD COIIPOTUBJICHUA HUIMHAPHUYCCKUX IMPOBOJHUKOB OT JJIMHBI, IUIOIAAN
IIOIIEPCUYHOI'0 CCUCHUA U MaTEpHUalia.

CmMeniaHHoe COCAUMHCHUEC ITPOBOJHUKOB.

Hp}IMOC HU3MCPCHUC BHGKTpOI[BI/I)KYIJ_[eﬁ CHJIBI. KOpOTKOC 3aMbIKaHHC
TaJIbBAHUYCCKOTO 3JICMCHTA U OLICHKA BHYTPCHHETO COIIPOTUBJICHU.

3aBHCHUMOCTD COIIPOTUBJICHHUA METAJIJIOB OT TEMIICPATYPHI.
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. IIpoBOAMMOCTB 3JIEKTPOJIUTOB.
10 HckpoBoii pa3psii 1 IpOBOJAMMOCTb BO3/1yXa.
11. OnHOCTOPOHHSS IPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
1. M3ydeHue cMEIIaHHOTO COEMHEHUS PE3UCTOPOB.

2. H3mepeHwue 31eKTPOABIKYIIEH CUIIBI HCTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.
3. HaGmronenue anektpomnusa.

Me:xnpeamMeTHble CBSI3U

N3zyuenue kypca ¢puznku 6a30Boro ypoBHs B 10 Ki1acce OCyIIECTBISETCS C yUETOM COJepKATEIbHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKH, OMOJIOTUU, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemuvie noHAmus, CBSI3aHHBIE C U3YYEHUEM METO/I0B HAyYHOTO IO3HAHUS: SBJICHUE, HAyYHBIH (aKT, rumotesa, pusnueckas
BEJIMYMHA, 3aKOH, TEOPHUs, HAONIIO/IEHHE, IKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxka: peuleHHe CUCTEMbl ypaBHEHMH, JMHeWHas ¢yHKuus, mnapaboia, rumepbona, uX TpapuKd U  CBOWCTBA,
TPUTOHOMETpHUECKHE (PYHKIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIUU Ha
OCH KOOpPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanuueckoe ABUKEHHE B JKUBOW mpupoje, 1ud¢ys3us, ocMoc, TEII000OMEH XKUBBIX OPraHU3MOB (BBl TEIJIONEpenayH,
TEIJIOBOE PABHOBECHE), JIIEKTPUUECKHE SIBIICHUS B )KUBOU ITPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIIECTBA, MOJISIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX
TeJ, KUAKOCTEN U ra30B, 3JIEKTPUUECKHE CBOMCTBA METAJIIOB, 3JEKTPOIUTHYECKAs JUCCOLMALNS, TalbBaHUKA.

l'eoepaghus: BNaxHOCTh BO3yXa, BETPhI, 6ApOMETp, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHUE JBMKEHMH C HCIOJIb30BAHMEM MEXAHHU3MOB, YYET TPEHHS B TEXHMKE, MOJIIMIHHUKH, HCIIOJIb30BaHUE
3aKOHA COXpAHEHHs UMITYJbca B TEXHUKE (pakeTa, BOJAOMET W JApYyrue), JABUraTelb BHYTPEHHErO CrOpaHUs, napoBas TypOuHa, OBITOBOI
XOJIONWIBHUK, KOHAMLMOHEDP, TEXHOJOIMM IIOJY4YECHHMsSI COBPEMEHHBIX MAaTEpHUajOB, B TOM YHCJIE HAHOMATEPHUAJIOB, W HAHOTEXHOJIOIMH,
DJIEKTPOCTATUYECKAs  3alUTa, 3a36MJICHHE JJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIM MPHUHTEP, 3JIEKTPOHArpeBaTelbHbIE IPUOOPSI,
3JIEKTPOOCBETUTENIbHBIE IIPUOOPBI, F'AJIbBAaHHKA.

Conep:xanue nporpamMmbl Kypca ¢usuku 11 kiacca
Pazjen 4. DaekTpoaunaMunka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrossHHbIE MarHuThl. B3anmoneicTBHE NOCTOSHHBIX MarHutoB. MarnutHoe mnojne. Bekrop MarHutHOM uWHAYKUMH. [IpuHnmn
CyNEpIIO3UIMN MAarHUTHBIX NoJIed. JINHMM MarHUTHOM MHAYKIMU. KapTuHa JIMHUI MarHUTHOM MHIYKIMU TOJI TIOCTOSTHHBIX MarHUTOB.

MarnuTHoe 1oJie MPOBOJAHUKA ¢ TOKOM. KapTuHa NMHUN MHIYKIIMA MAarHUTHOTO MOJSl JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MMPOBOIHUKA, KAaTYIIKHU ¢ TOKOM. OnbIT Dpcrena. BzanmoaelicTere npoBOAHUKOB ¢ TOKOM.

Cuinia Amriepa, €€ MOJIyJIb M HalpaBIICHUE.

Cuna Jlopenua, e€ Monynb U HanpaBlieHUE. [[BuxkeHNe 3apsHKEHHONM YacTUIIBI B OJHOPOIHOM MarHUTHOM mofie. Pabota cuisl JIopenna.

SIBneHue HIEKTPOMArHUTHOM WHAYKIMU. [lOTOK BekTOpa MarHUTHOW WHIYKUIMU. OJEKTPOABMXKYINAS CHJIAa WHIYKUHUHA. 3aKOH
3JIEKTPOMAarHuTHOM MHAyKuuu Papanes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABUKYIIAS CUJIa WHAYKIUU B TMPOBOJHHUKE, ABMXKYIIEMCS MOCTYNATEJIbHO B OJHOPOIHOM
MarHuTHOM TI0JIE.

[IpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HME CAMOMHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO TOJISl KATYIIIKUA C TOKOM.

DIEeKTpOMarHuTHOE MoJIe.

TexHu4eckue ycTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHI, SJEKTPOMArHHUTHI, AJIEKTPOJBUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YACTHII, UHIYKIIUOHHAS [1€Yb.
Jlemoncmpayuu

1. OmerT Opcrena.

OTKJIOHEHUE 3JEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.
JIvHUM MHIYKIUA MAarHUTHOTO TTOJIA.
B3anmoneicTere n1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.
SIBIIEHUE DNEKTPOMArHUTHOW UHAYKIWH.

[IpaBuio Jlenna.
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3aBUCHMOCTB JICKTPOJIBIIKYIIEH CHIIBI HHIYKITUH OT CKOPOCTH U3MEHEHUS MAarHUTHOTO TIOTOKA.
10. SIBneHure caMOUHTYKIIUH.



Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi
1. V3yueHue MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

2. HWccnenoBanue 1eHCTBUS TOCTOSIHHOTO MarHWTa Ha PaMKy ¢ TOKOM.
3. HccnenoBanue sIBICHUS 3JEKTPOMATHUTHOW WHAYKITUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpOMaAZHUmMHble KOJ1€0AHUS

Konebarenbnas cucrema. CBoOOIHBIE MexaHMYeckHe Konebanusa. ['apmonnueckue kosnebanus. Ilepuon, yacrora, ammiutyaa u ¢asa
koneOanuit. [IpyKMHHBIN MasTHUK.

MareMaTHueCKUil MasiTHUK. Y paBHEHUE rapMOHUYECKHX Konebanuii. [IpeBpaiiene sHeprun Ipyu rapMOHHUYECKUX KOJICOAHUSX.

Konebartenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHbIE KONEOAHHS B HUACATBHOM KOJIEOATENIbHOM KOHTYpe. AHANOTUS MEXAY
MEXaHUYECKUMU U 3JIEKTPOMarHUTHbIMU KosiebaHussmMu. @opmyiia ToMcoHa. 3aKOH COXpaHEHUS! JHEPTUU B UJICAIbHOM K0JIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromMX KoieOaHUsIX. BeIHyX/IeHHbIe MeXxaHHueckue Konebanus. PezoHanc. BeIHy X /I€HHbIE 371€KTPOMarHUTHBIE
KOJIeOaHusI.

Ilepemennbiit Tok. CUHYCOMINbHBIN IEPEMEHHBINA TOK. MOIIIHOCTh IEPEMEHHOIO TOKA. AMIUIMTYJHOE U JEHCTBYIOLIEE 3HAYEHUE CUJIBI
TOKA Y HAIPSKEHUS.

Tpancdopmarop. IIpousBoactBo, nepegadya M MOTpeOJIEHHE 3IEKTPUYECKOW HSHEPruu. DKOJIOTMYECKHE PUCKU IPU IMPOU3BOJICTBE
aneKTpo3Hepruu. KynbTypa uCHoab30BaHus JIEKTPOIHEPTUU B IOBCEIHEBHOM JKU3HU.

TexHnueckue ycTpoiCcTBa U MPAKTUUECKOE IIPUMEHEHHUE: MIEKTPUUIECKUI 3BOHOK, T€HEPATOP IEPEMEHHOI0 TOKA, JIMHUU JIEKTPOIIepeiay.
Jlemoncmpayuu

1. VccnenoBanue napaMeTpoB KojeOaTenbHOW CUCTEMBI (IIPYKUHHBIM UM MaTeMaTUYECKUI MAasTHHUK).

HaGmronenue 3aryxaronux Kojie0aHu.
HccnenoBanue cBONCTB BbIHYXK/IEHHBIX KOJIeOaHUM.
Habmtonenue pezonanca.
CB00O/IHBIE JIEKTPOMArHUTHBIE KOJeOaHMs.
OcuusutorpamMMsl (3aBUCUMOCTH CHJIBI TOKA M HAPSKEHUSI OT BPEMEHH) JJIS DJIEKTPOMAarHUTHBIX KOJICOaHUH.

Pe3onanc ITpH MOCJICAOBATCIBHOM COCAUHCHUHU PE3UCTOPA, KATYIIKW HHAYKTUBHOCTH U KOHACHCATOPA.

O N Ok wd

Mogenb JIMHUY 3J1eKTpoIepeayn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
1. VUccnenoBaHue 3aBUCUMOCTH IEpHOJIa MAJIbIX KOJeOaHUM Tpy3a Ha HUTH OT JJIMHBI HUTU U MaccChl rpy3a.

2. HccnegoBanme NMEPEMEHHOTO TOKA B LCIIH U3 MTOCICI0BATCIIEHO COCIMHEHHBIX KOHACHCAaTOpa, KaTYIIKH 1 PE3UCTOpPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUmMHbLE 80 IHbL
MexaHnndeckue BOJHBI, YCJIOBHS pacnipoctpanenus. [lepron. CkopocTh pacipocTpaHeHUs U JUIMHA BOJHBI. [lonepednsie u mpo10IbHbIC
BOJIHBL. MIHTepdepeHnrs u qudpakuns MEXaHMUYECKUX BOJIH.



3Byk. CkopocCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBIL. Y CJIOBMSI H3JIy4€HHUs DJJIEKTPOMArHUTHBIX BOJH. B3aumuass opueHtanus BekTtopoB E, B, v B
JNEKTPOMarHuTHOM BojHe. CBOMCTBA 3NEKTPOMArHUTHBIX BOJIH: OTpa)XCHHE, MpeIOMIICHHE, MNoJjspuszanus, audpakuus, UHTephepeHLus.
CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH.

[lkana >neKTpoOMarHUTHBIX BOJH. [IpuMeHeHre 3IeKTpOMarHuTHRIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguoCBsI3U U TeNeBUACHU. Paguonokanys. DIeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKarOIIeH Cpeibl.

TexHuueckue ycTpocTBa M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTBI, YJIbTPa3BYKOBas JMATHOCTUKA B TEXHUKE U
MeIuIuHe, pajgap, paAuonpuéMHUK, TEIEBU30p, aHTeHHa, TenaedoH, CBU-neusb
Jlemoncmpayuu

1. OO6pazoBaHue U pacinpoCTpaHEHHUE MONEPEYHBIX U MPOIOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOUYHUK 3BYyKa.

Habmonenue orpaskeHus U NpeoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenne narepdepeHnnn u qudpakiui MEXaHHIECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGiroieHne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

No ok owd

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPa)KeHUE, IPEIOMIICHHE, TOJApU3aIyst, Au(paKus, HHTepepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUE CBETa B OAHOPOIHOM cpenie. JIyd cBeTa. TodyeuHblii HCTOUHHUK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTpakeHUs cBeta. [locTpoenue n300pakeHui B MIOCKOM 3epKale.

[Ipenomiienne cBeTa. 3aKkOHBI NIpPEIOMJIEHUS cBeTa. AOCOJIOTHBIM MOKa3zarenb mpenomseHus. IlomHoe BHyTpeHHee OTpakeHHe.
[TpenenbHbIN yroi MOJHOTO BHYTPEHHETO OTPaKEHHUS.

Hucnepcus cseta. CnoxxHbIi cocTaB Oenoro ceera. LIBer.

CoOuparone ¥ paccevBarouiye JUH3bl. ToHKas jJuH3a. POKYCHOE pPacCTOSHUE M OINTHYECKas cuiia TOHKOM suH3bL. [locTpoenue
M300paXeHUI B COOMPAIOLINX U pacCceUBaIOIIMX JMH3aX. PopMyiia TOHKON JIMH3BL. Y BEIMYEHHUE, 1aBAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

Bonnosas onrtuka. Wutepdepennus cBera. KorepeHTHble HCTOYHUKU. YCIOBHS HaOJIONEHUS MaKCUMyMOB M MHUHHMYMOB B
UHTEePPEPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUHUKOB.

Hudpakius ceera. Judpaxinuonnas pemeérka. YcinoBue HaOMOAEHUS INIaBHBIX MAaKCUMYMOB IIPH MaJ€HUU MOHOXPOMAaTHYECKOIO CBETa
Ha TU(PAKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoicTBa M MpaKTHUYECKOe NMPUMEHEHHe: OYKH, Jymna, oToanmapar, MPOeKIUOHHBIN armapaT, MUKPOCKOII, TEIECKOII,
BOJIOKOHHAs ONTHKA, TU(PpaKIIMOHHAS perIéTKa, MOJISPOUI.
Jlemoncmpayuu

1. TIpsmonuHeiiHOE pacpOoCTpaHEeHUE, OTpaKEHUE U MpesoMiieHHe cBeTa. OnTHYecKue MpHOOpHI.

2. TlonHoe BHyTpeHHEE OTpakeHHe. Moieb CBETOBO/A.



HccnenoBanue cBOMCTB N300payKEHHIA B JIMH3AX.
Monenu MUKpOCKOTIa, TEIEeCKOIIa.

Hab6mronenue nnrepdepeHimu ceera.
Hab6monenue qudpakuum cBera.

Habmonenue aucnepcun cBera.

[TonydeHue cekTpa ¢ HOMOIIbIO MPU3MBI.

© 00N Ok W

. TlonydeHue criekTpa ¢ MOMOIIbIO TUGPAKIIMOHHON PEIIETKH.
10 HaGmotenne nonsipu3anuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
1. M3mepenue nokasareis NpeaoMIIEHHs CTEKIIA.

2. HccrnenoBaHue CBOMCTB M300pa)keHUH B JIMH3AX.
3. HabGmronenue nucriepcuu cBera.

Pa3zgen 6. OcHOBBI crienMAJILHOH TEOPHH OTHOCHUTEILHOCTH

['paHuIbl IPUMEHUMOCTH KJIACCUYCCKOW MeXaHWKHU. [locTynaTel CHENHATbHON TEOPHH OTHOCUTEILHOCTH: WHBAPUAHTHOCTH MOJYJIS
CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DIHIITEHHA.

OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHNE BPEMECHH U COKPAIICHHUE JTHHEI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3b MacChl C SHEPTHEH U UMITYJIHCOM PEIIITUBUCTCKOMN YaCTHIIBI. DHEPTHUS TTOKOSI.

Paznen 7. KBantoBas pusnka

Tema 1. Inemenmol K6anHmosoi ONMUKU

®oronsl. opmyna [1nanka cBs3u sHeprun GOTOHA C €r0 YaCTOTOW. DHEPrus U UMMYJIbC POTOHA.

OtkpeiTue u uccienoBanue porodddexra. Onwitel A.I'. CroneroBa. 3akonsl hoToddPdekxra. YpaBHeHue DitHITeHa 1t hoTodPdexTa.
«Kpacnas rpanuna» gorosdgexra.

JaBmenne cBera. OnwiTe! [1.H. JIeOenena.

XUMHYECKOE IEMCTBHUE CBETA.

TexHUYEeCKUEe YCTPOMCTBA U MMPAKTHICCKOE TPUMEHEHNE: (POTOIEMEHT, OTOTATUNK, COTHEUHAsT OaTapesi, CBETOHOI.
Jlemoncmpayuu

1. ®orodddext Ha ycTaHOBKE C HUHKOBOM MJIACTUHOM.

2. HccrnenoBanue 3aKk0OHOB BHEMIHETo GoTodddexra.
3. Cseroauon.
4. ConneuHas OaTtapes.

Tema 2. Cmpoenue amoma



Mopenb aroma Tomcona. OnbiThl Pesepdopaa mo paccesnuro a-dactuil. [Inmanerapras moxens aroma. [loctynater bopa. U3nmydenue u
norJomnieHre (PoTOHOB MpH MEPEX0/ie aTOMa C OJJHOTO YPOBHS dHEPTHH HA APYroil. Bumbl ciekTpoB. CrieKTp ypoBHEH YHEPTHH aTOMa BOJOPO/IA.
BonHoBbie cBoiicTBa yacTull. Bonubl ge bpoiinsa. KopnyckynsspHO-BOJHOBOM 1yaau3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyUCHHE.
TexHuueckue ycTpoiicTBa U MpaKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN aHanH3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBINH KOMIIBIOTED.
Llemoncmpayuu
1. Mogens onbita Pezepdopaa.

2. Ormpenenenue JUIMHBI BOJHBI J1a3epa.
3. HaOmroeHne TMHEWYAThIX CIIEKTPOB U3TYYCHUSI.
4, Jlazep.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomoi
1. HabGnroneHue TMHEHYATOrO CIIEKTpA.

Tema 3. Amomnoe sa0po
DKCIepUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHHs sapa. OTkpeiTHe pamuoakTuBHOCTU. OmbiThl Pesepdopaa mo ompeneneHuro

coCTaBa paJlnOaKTUBHOrO u3nydeHus. ColicTBa aibda-, 6eTa-, raMma-u3iaydeHus. BiusHue paJnoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTtkpsiTHE TIpOTOHA U HeWTpoHa. HykionHas mozens siapa [eiizenbepra—lBanenko. 3apsn sapa. MaccoBoe uucio siapa. M30Tomnsl.

Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. 'amma-u3nydeHue. 3aKoH paJloaKTUBHOTO pacnaja.

DHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepusle peakuuu. JleieHne U CHHTE3 SAEP.

Snepubiii peaktop. Tepmosinepusiii cunrte3. IIpobiembl M HEepCHEKTHBBI SAACPHON SHEPreTUKU. DKOJIOTMYECKHE aCHEKTHl sAepHON
SHEPTEeTHKHU.

OnemeHTapHbIe YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETHCTPAIIUH 3JIEMEHTAPHBIX YaCTHUILL.

dyHnaMeHTaIbHbIE B3aUMOACHCTBUS. EAMHCTBO (DM3NUecKoil KapTHHBI MHpA.

TexHnueckue ycTpoiicTBa U MpakTUYeCKoe MPUMEHEHUE: JO3UMETp, kKamepa BuibcoHa, siiepHblii peakTop, aroMHasi 0omoa.
Jlemoncmpayuu

1. CuéTunkK MOHM3UPYIOIIMX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
1. HccnenoBaHue TpekoB yacTuil (110 TOTOBBIM (hoTorpadusim).

Pa3pnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH
Oransl pa3BUTUS acTpoHOMHUU. [IpuKitaqHOE M MUPOBO33pEHUECKOE 3HAUEHHE ACTPOHOMMH.
Bun 3Bé3qnoro Heb6a. Co3Besnus, spkue 3BE3/bl, JIAHETHI, X BUANMOE JBMKeHue. ColHevHas cucrema.
Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHeprum ConHua M 3BE3A. 3BE3ABI, UMX OCHOBHBIE XapaKTepUCTHKHU. [lmarpamma
«CHEKTPaJbHBIN KJIacC — CBETHUMOCTb». 3BE3[blI INIABHOW IOCIENOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTb» JUIsl 3BE37 IJIaBHOM



MIOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN U 3Boonnu ConHua U 3BE37. ODTambl
JKA3HU 3BE3].
Muneunbiii Iyt — nama I'anaktuka. Ilonoxxenne u nBuxenue Connua B [Namaktuke. Tumbl ramakTuk. PaguoranakTWKyd W KBa3aphbl.
UYeEpHble ABIPHI B sIpax TAAKTHK.
Bcenennas. Pacimpenue Beenennoit. 3akon Xa66ma. Pazoeranue ranaktuk. Teopus bosibioro B3peiBa. PennkToBoe u3nydeHue.
MacmrabHas cTpyktypa Beenennoii. MeraranakTuka.
Hepewménnpie mpo6iieMbl aCTPOHOMUH.
Yuenuueckue nabnrooenus
1. HabnroneHuss HEBOOPYKEHHBIM TJIA30M C HCIOJIH30BAHUEM KOMITBIOTEPHBIX MPHIIOKCHUN JUISI OMPEIEICHUS TOJOXEHHSI HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE cO3Be3/1ust CeBEpHOT0 MOJIYIIApUS U IPKHUE 3BE3/IbI.

2. HaOmonenus B Teneckon Jlynsl, mianet, Mueanoro [lytu.

O6o0maronee NoBTOpeHne

Ponb pu3uky u acTpOHOMHUU B IKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COIMATLHON M ATHYECKON cdepax JeITeTbHOCTH YEJIOBEKa, POJib U
MeCTO (PU3UKH U ACTPOHOMHHM B COBPEMEHHOH Hay4HOW KapTUHE MUpa, poiib (pu3mdeckold Teopuu B (POPMHUPOBAHUU MPEICTABICHUH O
(bU3HYECKON KapTHHE MHPa, MECTO (PU3NUYECKON KApTUHBI MUPa B 0OIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUN O IIPUPOJIC.

MexnpeamMeTHbIe CBSI3H

Nzyuenue kypca ¢puzuku 6a30Boro ypoBHs B 11 kimacce OCyIIECTBIISIETCS ¢ yUETOM COJIEPKATEIBHBIX MEKITPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meowcnpeomemuvie nonsamusi, CBI3aHHbIE C U3YYEHUEM METOJIOB HAyYHOT'O TMO3HAHUS: SIBJIEHUE, HAYYHBIN (pakT, runoresa, pusnyeckas
BEJIMUMHA, 3aKOH, TeOpus, HaOII0IeHIE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MO/IETh, H3MEPEHUE.

Mamemamuxa: pelIeHHE CHUCTEMbl ypaBHEHUH, TPUTOHOMETpUUYECKHE (DYHKIIMU: CUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO, BEKTOPHI M UX MPOEKIIMH Ha OCH KOOPIMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIIHIA,
MIPU3HAKY TI0JI00MS TPEYTOJIBLHUKOB, OMPEICIICHNE TIIOMIAIU TIIOCKUX Puryp u oobpéma Ted.

buonocus: >nekrpudeckue SBICHUS B KUBOW MpUPOJE, KojeOaTeNnbHbIE TBUKEHHUS B KHBOW MPUPOJE, ONMTUUYECKUE SIBICHUS B >KUBOMN
MIPUPO/IE, TEUCTBUE paallii HA KUBBIE OPTaHU3MEI.

Xumus: CTpOSHHE aTOMOB U MOJIEKYJI, KPUCTAITUYECKasi CTPYKTypa TBEPABIX Tell, MEXaHU3MbI 00pa30BaHUs KPUCTALTUIECKON PEIIETKH,
CIEKTPAaJIbHBIN aHAJIN3.

Teocpaghus: MarHUTHBIE TOTIOCA 3€MITH, 3aJIe)KH MAaTHUTHBIX Py, POTOChEMKA 3eMHON TOBEPXHOCTH, MPEACKa3aHNe 3eMIICTPSCEHUH.

Texnonocus: TAHUM BJEKTPOIIEpead, TEHEPATOP MEPEMEHHOTO TOKA, JIEKTPOABUTaTeNb, MHAYKIIMOHHAS TeYb, pajap, paauonpuEéMHUK,
TENEeBHU30p, aHTeHHa, TenedoH, CBU-nieub, mMpoeKIMOHHBIN anmapaT, BOJTOKOHHAs ONTHUKA, COTHEYHAS

Oarapes.



MJIIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITIPEJMETA HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA
OcBoenue ydebHoro mpenmera «®Pu3mka» Ha YpPOBHE CpeaHero obdmero oOpa3zoBaHus (0a30BbIM ypOBEHB) TOJDKHO OOECIIEUHBATH
JOCTHKEHHE CIEAYIONINX JTHYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3VIJIBTATHI
JIMYHOCTHBIE pe3yJbTaThl OCBOEHMsI yuyeOHOro mpeamera «@Pu3uKa» AOIKHBI OTpaXkaTb I'OTOBHOCTh M CHOCOOHOCTh OOYYarolIuXcs
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEW MO3UIUMEH JMYHOCTH, CHCTEMOW ILIEHHOCTHBIX OpPHEHTAIMH, MO3UTHUBHBIX BHYTPEHHUX
yOeXIeHHH, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM LIEHHOCTSAM POCCUICKOI0 O0ILECTBa, PACHIMPEHHUE KU3HEHHOTO OIbITA U ONbITA JESATEIbHOCTH B
IIPOLIECCE peaM3alli OCHOBHBIX HAIIPABICHUN BOCIIUTATEIbHOM AEATEIBHOCTH, B TOM YHCIIE B YACTH:
1) rpasKaaHCKOro BOCIIMTAHUS:
—  c(hOpMHUPOBAHHOCTb I'PAXKJTAHCKON MO3UIIUHN 00Yy4YaIOLIerocs Kak akTUBHOTO U OTBETCTBEHHOT'O WJIeHa POCCUIICKOro 00I1eCcTBa;

— IPUHATUE TPATULMOHHBIX OOIIEYEIOBEYECKUX I'YMAHUCTUUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

— TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B HMHTEpPECAaX I'PakJaHCKOIo OOIIECTBA, y4acTBOBATH B CAaMOYIIPABJIEHUHM B LIKOJE U
JIETCKO-IOHOUIECKHUX OpraHU3alusiX;

- yYMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBHUHU € UX (PYHKLUHSMHU U HA3HAYEHUEM;

-~ TOTOBHOCTb K T'YMaHHTAPHOMN U BOJIOHTEPCKOM AESITEIBHOCTH.

2) IATPHOTHYECKOT0 BOCIIHTAHUSA:
- c(hOpMHUPOBAHHOCTb POCCUMCKOMN Ipa)K1aHCKOW MACHTUYHOCTH, MATPUOTU3MA;

— HCHHOCTHOC OTHOMICHUC K I'OCYAapCTBCHHBIM CUMBOJIaM; JOCTHUKCHUAM pOCCHﬁCKHX y‘IéHLIX B 001acTu (1)I/I3I/IKI/I 1 TCXHHUKC.

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:
- ¢chOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, TUUECKOTO IMOBEICHNUS,

— CHOCOOHOCTH OIICHMBATh CHUTYaIlMI0 M TPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
[IEHHOCTH, B TOM YHUCJIE B JACSITEIIBHOCTU YUEHOTO;
- OCO3HaHHE JMYHOT'O BKJIaJa B IOCTPOEHHE YCTONYHBOTO Oy TIYIIErO.

4) 3¢TeTHYeCKOro BOCIIUTAHUS:
— DCTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOUas 3CTETHKY HAYYHOTO TBOPUYECTBA, IPUCYIIEr0 (PU3HUECKOM HAYKE.

5) TPyA0BOr0 BOCIIMTAHMS:
- MHTEpeC K pa3IuyHbIM chepaM npodecCHOHANBHON JeITEIbHOCTH, B TOM YUCIIE CBSI3aHHBIM C (PM3UKON M TEXHUKOH, yMEHHE COBEPIIATH

OCO3HAHHBIN BEIOODP OymyIieit mpodeccuu 1 peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HCHHBIC TIJIaHbI,
- TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHMUIO M CAMOOOPA30BaHUIO B 00JaCTH (PU3HKH HA IPOTSHKEHUN BCEH JKU3HHU.



6) IK0JOrHYecKOro BOCIIUTAHUA:
- ¢(hOPMHUPOBAHHOCTH HKOJIOTHUECCKOM KYIbTYPhI, OCO3HAHUE TII00AILHOTO XapakTepa 3KOJIOTHIECKHX MpodIiem;

— IINTaHUPOBAHUEC U OCYHICCTBJICHUEC HeﬁCTBHﬁ B OKPY)I(aIOIHGﬁ Cp€ac Ha OCHOBE 3HAaHUMA ueneﬁ YCTOﬁqHBOFO Pa3BUTHA YCTIOBEUYCCTBA,
— paclIupCHUC OIbITA JCATCIbHOCTU 3KOJOTrHYEeCKOM HAITpaBJICHHOCTHU HAa OCHOBC MMCIOIIIUXCA 3HAHUM 110 (1)I/I3I/IKG.

7) HEeHHOCTH HAYYHOTO MO3HAHUSI:
- c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

- OCO3HAaHME IICHHOCTH HAy4YHOM JESATEIbHOCTH, TOTOBHOCTh B TMpOLECCe H3yYeHHS (U3UKU OCYIICCTBIATH MPOEKTHYIO U
UCCIEN0BATEIBCKYIO NEATEIbHOCTh HHANBUAYAIBHO U B IPYIIIIE.

METAIIPEJJMETHBIE PE3VJIbTATbBI
ITo3naBaTebHBIE YHHBePCcAJbHbIE YUeOHbIe 1elCTBUS

ba3oBble JJornyeckne 1eHCTBUS:
— CaMOCTOATCIIBHO (bOpMy.]'II/IpOBaTB " aKTyaJIM3UPOBATh HpO6J’I€My, pacCMaTpuBaTh eé BCCCTOPOHHC;

— OIpeACIAThH HCIH ACATCILHOCTH, 3alaBaTh MapaMCTPbl U KPUTCPUN UX JOCTUKCHUS,

— BBIABJIATH 3dKOHOMCPHOCTHU U IIPOTUBOPCYUUA B PACCMATPUBACMBIX (I)I/ISI/I‘IGCKI/IX SABJICHUAX,

- p33pa6aTBIBaTB IJIaH PCIICHUA HpO6JI€MLI C y‘{éTOM aHaJIn3a UMCHOIIUXCS MATCPUAJIBHBIX 1 HCMATCPUAJIBHBIX PECYPCOB;

— BHOCHUTDH KOPPCKTUBEI B JCATCIbHOCTH, OICHUBATH COOTBECTCTBHUEC PE3YJILTATOB LICIIAM, OLICHUBATL PUCKH HOCHG)ICTBI/Iﬁ JACATCIIBHOCTH,
— KOOPJAWHHPOBATH W BBINIOJIHATH pa60Ty B YCIIOBUAX pCAJIBHOT'O, BUPTYAJIBbHOI'O U KOM6I/IHI/IpOBaHHOF0 BSaHMOI[efICTBI/ISI;

— Ppa3BUBATb KPEATHUBHOC MBIIMIJICHUC TP PCHICHUHN JKU3HCHHBIX HpO6JICM.

ba3oBble uccaenoBaTelbCKHeE AeiicTBHU:
— BJIAACTHb Hay‘{HOﬁ TepMHHOHOFHCﬁ, KJIIOYCBBIMU IMOHATUAMHA U MCTOAaMU q)HBquCKOﬁ HAYKH;

— BIJIQJeTh HABbIKAMU Y4eOHO-HCCIIEAOBATENbCKOM W MPOEKTHOM AESATeNbHOCTH B 00JAacTU (U3MKH, CIHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/I0B pelIeHus 33124 (PU3MUECKOro COepkKaHUs, IPUMEHEHUIO PA3IMYHbIX METO/I0B MIO3HAHMS;

— BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJIYYEHHUIO HOBOI'O 3HAHUS, €r0 MHTEpPIpPETaluu, MPeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMYHbIX
y4eOHBIX CUTYaIUsIX, B TOM YHCJIE TIPU CO3AaHUH y4E€OHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

— BBIABJIATh MPUYUHHO-CJIEICTBEHHBIE CBS3M U aKTyaJIM3MpPOBaTh 33/ayy, BBIIBUraTh TUIIOTE3y €€ pelIeHHs, HaXOIUTh apryMEHThI IJis
JI0KAa3aTeNbCTBA CBOMX YTBEPKACHUM, 3aJaBaTh MapaMEeTPbl U KPUTEPUU PELLICHUS;

— aHaJIM3UpOBATh IIOJYUYEHHBIE B XOJE PEIIECHUS 3a7aud pe3yjbTaTbl, KPUTUYECKH OLEHUBATh MX JOCTOBEPHOCTb, NPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSIX;

— CTaBWUTb U POPMYIUPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTeIbHON JAEATEIIEHOCTH, B TOM YHCIIE MTPU U3YUYEHUH (DU3UKH;

— J1aBaTh OLEHKY HOBBIM CUTYallUsM, OLICHUBATh NPHOOPETEHHBIN OIBIT; YMETh NEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTUYECKYIO 00JacTh
KU3HEJEATEIbHOCTH;



— yMeTb MHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00sacTei;
— BBIABUTATh HOBBIC UJCH, IPEJIaraTh OPUTHHATHHBIC TIOXO/IbI U PEIICHHS;

— CTaBHTb HpO6H€MbI " 3aJia4yu, JOMYyCKAarIHEC aAJIbTCPHATUBHBIC PCIHICHUA.

Padora ¢ undopmanueii:
— BJIaACTHb HAaBBIKAMHU HOJIy‘-IeHI/IH I/IHCI)OpMaI_II/II/I (1)I/I3I/I‘-ICCKOI‘ (0] co;[epxcaHH;{ N3 UCTOYHHUKOB paBHbIX THUIIOB, CaMOCTOATCIIBHO OCYH_IGCTBJISITB
MIOWCK, aHAJIM3, CUCTEMATH3AIMI0 U HHTEPIPETALNIO HHPOPMALIMU PAa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

— OLCHHBATHb NJOCTOBCPHOCTb I/IH(l)OpMaI_II/II/I;

— HCIIOJIB30BaTh CPEACTBAa HMH(OPMAIMOHHBIX MU KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX U
OpraHU3aIMOHHBIX 33/a4 ¢ COOMI0ICHHEM TPEeOOBAHUN SPrOHOMHKH, TEXHUKH OE30MMaCHOCTH, TUTHEHBI, peCypcocOepeKeH s, TPABOBBIX
U 3TUYECKUX HOPM, HOpM UHGOPMAITMOHHOI 0€30MacHOCTH;

— CO3JaBaThb TCKCTHI (1)I/ISI/I‘I€CKOFO COACPIKAHUA B PA3JIMYHBIX (bOpMaTaX C y‘léTOM Ha3Ha4YCHUA I/IH(I)OpMaI_II/II/I U 1IeIeBOM ayaAuTOpHuH,
BLI6I/Ipa$[ ONITUMAJIBHYIO (1)OpMy MNPpEACTaBJICHUA U BU3YyaJIM3alluu.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘leﬁl—lble JeCTBUA:
— OCYHICCTBJIATH 06I_H€HI/I€ Ha ypOKax (I)I/ISI/IKI/I Hu BO BHCypO‘IHOfI JACATCIIbHOCTH,

— pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYallUi U cMAr4aTh KOH(QIUKTHL;

— Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;

— TIOHHMMATb U UCIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBUYaIbHON paboTh;

— BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBHI ¢ yUETOM OOIIMX UHTEPECOB, M BO3MOYKHOCTEN Ka)0Tr0 WIEHA KOJIJIEKTUBA;

— TNPUHMMAaTh LEIU COBMECTHOW NEATEIBHOCTH, OPraHW30BBIBATH U KOOPAMHHMPOBATH JAEHCTBHS NO €€ JOCTHIKEHMIO: COCTaBIATH IUIAH
JeNCTBUH, pacnpeeNiaTh PO ¢ yUETOM MHEHUN YHJaCTHUKOB, 00CYK/1aTh Pe3yIbTaThl COBMECTHOM paboThI;

— OILIEHMBATh KAY€CTBO CBOETO BKJIAJa U KaX/I0T0 YYaCTHUKA KOMaH/Ibl B OOIIMI pe3yNbTaT M0 pa3padoTaHHBIM KPUTEPUSIM;

— IpeaIaratb HOBbIE IIPOEKTHI, OLIEHUBATDH UJIEU C IIO3ULIUNA HOBU3HBI, ODUTUHAIBHOCTH, IPAKTUYECKONW 3HAUMMOCTH;

— OCYHECTBJIATH IMO3UTUBHOC CTPATCIHYCCKOC IIOBCACHUC B PA3JIMYHBIX CUTyallUAX, HOPOSABIIATH TBOPYECTBO H Boo6pa>1<eHHe, OLITH
WHHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE /1€ CTBUSA
CaMoopranmu3anus:

—  CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATEIHHOCTh B 001acTU (DM3MKU M aCTPOHOMHH, BBHISBISATH MPOOJIEMBI, CTaBUTH U
dbopMyIHpOBaTh COOCTBEHHBIC 33/1a4H;

—  CaMOCTOSITEIPHO COCTAaBJIATH IJIaH PEIICHUs PAacCYETHBIX M KAa4eCTBEHHBIX 3a/ady, IJIaH BBIMOJHEHUS MPAKTHUECKON paboThl C ydéTom
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TPETIOYTCHHIA,



JaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

pacuMpsATh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JieNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMH B 00JacTH (U3MKH, MOCTOSHHO TMOBBIIIATH CBOW 0OOpa3OBaTENbHBIN U
KYJIbTYpPHBII YPOBEHB.

CaMOKOHTPOJIb, YMOIIMOHAJIbHbII MHTEJLIEKT:
JaBaTb OLCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBEI B ACATCIbHOCTE, OLICHUBATh COOTBETCTBUEC PE3YJILTATOB LICIIAM,

BJIQJICTh HABBIKAMH TIO3HABATEIHHOU peiiekCHN KaK OCO3HAHMS COBEPIIACMBIX JACHCTBHIA M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIIhTATOB
1 OCHOBaHUH;

MCIOJIb30BaTh TPUEMBI pe()JICKCUU JIJISl OLICHKH CUTYallld, BEIOOpA BEPHOTO PEIICHUS;

YMETb OIICHHBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHHUS [0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB ACATEIbHOCTH;

MPUHUMATH €051, TOHMMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nmponecce NJOCTUXKCHUA JINYHOCTHBIX PE3YJIbTATOB OCBOCHHSA IPOTpaMMBbI I1O (1)I/ISI/IK€ AJIL YPOBHA CPEOHCTO 06Iuer0 06pa30BaHI/I$[ y

00y4arolnXCcsl COBEPILIEHCTBYETCS YMOIIMOHAIBHBIN HHTEJUIEKT, MTpeIoaratoiuii ¢copMUpOBaAaHHOCTH:

CaMOCO3HAaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE AMOIMOHAIIBHOE COCTOSIHUE, BUJIETh HAIIPABICHUS Pa3BUTHs COOCTBEHHOM
HMOIIMOHAIBHOM c(epbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETYJIMPOBAaHUS, BKJIIOYAIONIETO CAMOKOHTPOJIb, yMEHHE IPHHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEICHUE, CIOCOOHOCTH
a/IalITUPOBATHCS K IMOIMOHAIBHBIM U3MEHEHHUSM U MPOSBIATH THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAINH, BKIIOYAOIIEH CTPEMIIEHHE K JIOCTHKSHHIO [IEJIH U YCIeXy, ONTHMH3M, HHUIIHATUBHOCTh, YMEHHE JICHCTBOBATD,
UCXOJIS U3 CBOUX BO3MOYKHOCTEH;

OMITATHH, BKIIOYAMOINIEH COCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHHE JPYTHX, YUYUTHIBATh €ro MPH OCYIIECTBICHUHN OOIICHUS,
CIOCOOHOCTH K COUYBCTBHIO U COIIEPEIKUBAHHMIO;

COILIMAJIBHBIX HAaBBIKOB, BKIIOYAIOLINX CIIOCOOHOCTH BBICTpAMBATh OTHOIICHUS C JPYTUMH JIIOJIbMH, 3a00THTHCS, MPOSBIATH UHTEPEC U
paspemniaTh KOH()IUKTHI.



INPEIMETHBIE PE3YJIBTATbBI

K kon1y o0ydenus B 10 kiacce rnpeIMeTHbIe pe3yIbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y O0YUAIOMIUXCSl YMEHHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (pu3nMku B (HOPMHPOBAHMHM COBPEMEHHOM HAyYHOW KapTHHBI MHUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON A TEIIbHOCTH JIIOJEH;

YUUTBHIBATh TPAHUIIBI IPUMEHEHUS U3YUYEHHBIX (DU3MUECKUX MOJIENeH: MaTepralibHasl TOUKa, MHepLUUalbHasl cucTeMa OTCYETa, abCOMIOTHO
TBEP/OE TEJO, UJICANbHBIN ra3, MOAEIU CTPOCHHUS T'a30B, KUIKOCTEH M TBEPABIX TEJ, TOUCUHBIM AIIEKTPUUECKHUI 3apsj MpHU pelieHUun
buznyeckux 3a1ay;

pacrno3HaBaTh (u3nyYecKue sBIEHUS (MpPOIecCchl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KUHETHUYECKONH TEOpUU
CTPOCHHS BELIECTBA U AJICKTPOAMHAMHMKH: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEHHOE IBUKEHHE, CBOOOJIHOE MaJeHue Ted,
JBUKEHHE M0 OKPYKHOCTH, MHEPIIHS, B3auMo/ieiicTBre Tei, nuddy3us, OpoyHOBCKOE TBUKEHHE, CTPOCHHE KHUIKOCTEH U TBEPIBIX Tel,
U3MEHEeHue 00bEMa TeJl MPU HarpeBaHUU (OXJIAXKICHHUH), TEIUIOBOE pPaBHOBECHE, UCTIAPEHHUE, KOHACHCAIUs, TIJIaBJICHUE, KPUCTAIIU3AIH,
KHIICHUEC, BJIAKHOCTL BO3yXd, ITOBBINICHWC JABJICHHUA Iras3a IMPU €ro Harp€BaHMM B 3aKPbITOM COCYIEC, CBA3bL MCKAY IapaMCTpaMu
COCTOSIHUS Ta3a B U30IPOLIECCaX, MEKTPU3alus Tel, B3aUMOJIEHCTBHIE 3apsi/10B;

OMKCHIBATh MEXAHMUYECKOE IBUKEHHE, HCHOIb3Yys (DU3MUeCKHe BEIUYUHBI: KOOPAMHATA, MYyTh, MEpEMEIIeHHUEe, CKOPOCTh, YCKOpPEHHE,
Macca Tefa, Cuia, UMITYJIbC Tella, KHHETUYEeCKas dHEPrus, MOTCHI[HATbHAS SHEPTUsl, MEXaHHYecKasi paboTa, MeXaHU4YeCKasi MOIIHOCTB;
IIPY ONMCAaHUU MPABUIBHO TPAKTOBATH (PM3UUECKUI CMBICI HCIIOJIB3YEMBIX BEJIMYHMH, UX 0003HAYCHUS U CIUHHIIBI, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOIINEC TAHHYIO (1)I/I3I/I‘ICCKYIO BCJIIMYMHY C APYTUMH BCINYNHAMMU,

OTKCHIBATh M3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIIJIOBBIE SBIICHUS, UCMIONB3YS (PU3UUECKIe BEIMUMHBI: JaBlIEHUE ra3a, TeMIepaTypa,
CpCOAHAA KHMHCTHYCCKAd JSHCPIrus XaOoTHYCCKOI'0 ABHIKCHUA MOJICKYJ, CPCAHCKBaApaTUdHass CKOPOCTb MOJICKYJ, KOJIUYCCTBO TCIIJIOTHI,
BHYTpPEHHSs1 3HEprus, padora rasa, Ko3(p(UIMEHT MoJe3HOro AEUCTBUS TEIJIOBOIO JABUraTelNs; IPU ONMHUCAHUU MPABUJIBHO TPAKTOBATh
(UBUYECKUN CMBICIT UCTIONB3yEeMbIX BEIUYHMH, UX 0003HAYCHHS U €IUHUIIBI, HAXOAUTH (POPMYIIbI, CBSI3BIBAIOIINE TAaHHYIO (pHU3UUYECKYIO
BCJIIMYMHY C APYTHUMH BCIUYNHAM,

OIMMCBIBATh M3YUYCHHBIC JJICKTPUUCCKUE CBOICTBa BCIICCTBA U JJICKTPUUYCCKUC SBJICHUA (npoueccm), HCIIOJIb3Yys (i)I/IBI/I'-ICCKI/Ie BCIIMYUHBI:
E)J'IGKTpI/I‘IeCKI/II\/'I 3apAan, SJICKTPHICCKOC II0JIC, HaHpﬂ}KéHHOCTB IOoJIAA, MOTCHI A, PAa3HOCTDb IMOTCHIUAJIOB,

MIPH ONMCAHUH MPABUIBHO TPAKTOBATh PUINUYECKUIN CMBICIT MCTIOIB3YEMbIX BEIMUUH, MX 0003HAYEHHS U €IUHUIIBI; YKa3bIBaTh (POPMYIIBI,
CBA3BIBAIOIINEC TaAHHYIO (I)I/ISI/I'-ICCKYIO BCJIIMYMHY C APYTUMU BCINYNHAMU,

aHAIIM3UPOBATh (PU3UUECKHE MPOLIECCH U SIBJICHUS, UCTIONB3Ys (DU3MUECKHe 3aKOHBI U MPUHIIMIBL: 3aKOH BCeMHUPHOTO TAroTeHus, |, 1l u
I11 3akonb Hpl0TOHA, 3aKOH COXPAHEHUS MEXaHUYECKON YHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCa, TPUHIIUI CYTEPIIO3UIIUN CUJI, IPUHIIHIT
paBHOIIpaBHs HWHCPHUAJIBHBIX CHUCTEM OTC‘—IéTa, MOJICKYIIAPHO-KUHETUYCCKYIO TCOPHUIO CTPOCHUSA BCHICCTBA, I'a30BBIC 3aKOHBI, CBA3b
CpPEeIHEeW KWHETUYECKON DHEPTUU TEIUIOBOTO JIBIKEHUS MOJIEKYN ¢ aOCOJIOTHOM TeMIIepaTypOl, MEPBBIA 3aKOH TEPMOIUHAMUKH, 3aKOH
COXpaHEHHUsI IJIEKTPUUYECKOro 3apsna, 3akoH KynoHa, mpu 3TOM pa3inyarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTH4YecKoe
BBIPOKEHHE U YCIIOBHS (TPaHUIIbI, 00IaCTH ) TPUMEHUMOCTH;



— OOBSCHATH OCHOBHBIC MPHUHIMIBI JECUCTBUS MAIIWH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS WX O€30IacHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOI JKU3HH;

—  BBINOJIHATH HKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3NUECKHX SBJICHUHN U MPOLIECCOB C UCIOIb30BAaHUEM MPSMBIX, 1 KOCBEHHBIX U3MEpPEHUIA,
npu 3ToM GopMyIupoBaTh MpoOiemy/3ajadyy M TUIOTE3Y Yy4eOHOro SKCIepUMEHTa, CcOOMpaTh YCTAHOBKY M3 IMPEII0KEHHOTO
000pyI0BaHusl, IPOBOAUTH ONBIT U (POPMYITHPOBATH BHIBOIBL;

— OCYUIECTBIIATH MpsIMblE U KOCBEHHbIC H3MEpEeHUs (DU3MUECKUX BEJIIMYMH, MPH STOM BHIOMpATh ONTHUMAIIBHBIN CIIOCOO HU3MEpeHus M
MCIIOJIb30BaTh U3BECTHBIE METO/IbI OL[EHKU MOTPELIHOCTEN N3MEPEHHIA;

— HCCJICHOBATHb 3aBUCUMOCTH MCKIY (1)I/I3I/I‘-IGCKI/IMI/I BCIIMYMHAMU C HCIIOJB30BAHUCM IIPAMBIX HSMCPCHHﬁ, Ipu 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHPOBATh PE3yJbTaThl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUAE TaOIUI] U rpadHKOB, AeTaTh BHIBOJBI MO
pe3yJbTaTaM HCCIeI0BaHus;

— coOmonaTh mpaBuiaa O€30MaCHOTO TpyZAa TMpPH MPOBEACHWH HCCIEAOBAHMA B paMKax Y4YeOHOrO OSKCIIEPUMEHTa, Y4eOHO-
HCCJIEIOBATENHCKOM U MPOESKTHOMN AESITEILHOCTHU C UCIIOIb30BAHUEM U3MEPUTENIBHBIX YCTPOUCTB U JIa0OPATOPHOTO 000PYIOBAHMS,

— peuaTb paCLIéTHI)Ie 3a4a4du C ABHO 3aﬂaHHOﬁ (1)I/IBI/IHGCKOI>JI MOZACIIbIO, NCIIOJIb3YA (1)I/I3I/I‘~I€CKI/IC 3aKOHbI U NPUHOUIIBI, HA OCHOBC aHalin3a
YCIIOBHS 3a7ladydl BBIOMPATh (U3MYECKYI0 MOJEIb, BBIIENATH (PU3UUYECKHE BEIHMUMHBI M (HOpMYJbl, HEOOXOAMMBIE IJisi €€ pelIeHus,
IMPOBOANTH paCtIéTbI 1 OCHHUBATDH PCAIBHOCTD IMOJTYYCHHOI'O 3HAYCHU A (1)PI3H‘I€CKOI>1 BCJIMYHUHDBI;

— pelaTh KaueCTBEHHBIC 3a/1a4d: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUMBYIO LIETIOUKY PACCYKIAEHUN C OMOPOW HAa M3Y4YEHHBIE 3aKOHBI,
3aKOHOMCPHOCTH U (1)I/ISI/I‘~IGCKI/I€ SIBJICHUA,

— HCIIONIb30BAaTh TPHU PEUICHUH YUeOHBIX 3a/lad COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJIOTUU JJs TOUCKA, CTPYKTYPUPOBAHWS,
MHTEPIIPETAMU U TPECTaBIeHNs Y4eOHON U Hay4yHO-TIONMYJIIpHOW MH(POPMAIH, TOTYYEHHONW U3 Pa3IUYHbIX HCTOYHHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOIYyHaeMyr0 HH(GOPMAIIHIO;

— TMPUBOAUTH MPHUMEPHI BKJIAJla POCCUUCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKU, OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHUEC TCXHUKU U TGXHOHOFHﬁ;

— HCIIOJIb30BAaTh TEOPETHUYECKHE 3HAHUS MO (PU3UKE B IMOBCEAHEBHOW >XU3HU JUIS oOecreueHHs Oe30MacHOCTH MPH OOpalleHHH C
npubopaMi M TEXHUYECKHUMH YCTPOWCTBAMH, I COXPAHEHHsI 3J0pPOBbS W COONIOJACHHUS HOPM DJKOJIOTUYECKOTO TIOBEICHHS B
OKpYKarolleu cpere;

— paboTtaTh B TpyNIe C BBITOJHEHHWEM pPa3MUYHBIX COIHAIBHBIX pOJICH, MIAHUPOBATh PabOTy TPYIIBL, PAIMOHATBLHO PACHPEIEITh
00513aHHOCTH U TUIAHUPOBATH JEATEILHOCTh B HECTAHJAPTHBIX CUTYAIIUAX, a/IEKBATHO OIICHUBATH BKJIA]l KAYKJIOTO U3 YYACTHUKOB TPYIIIBI
B pEIlIEHUE paccMaTpUBaeMOil MpoOIeMBL.

K xoniy o06ydenus B 11 kiacce rmpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Yy 00YYarOIIUXCS
YMEHHUI:



JEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (u3nku B (HOPMHPOBAHMM COBPEMEHHOM HAy4YHOMW KapTHHBI MHUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKOMN ACSITEIHHOCTH JIFOJICH, IIEJTOCTHOCTh U €AMHCTBO (M3MYECKON KapTHHBI MUPA;
YUUTBHIBATh IPAHUIBI IPUMEHEHUS! U3YUCHHBIX (PU3MUECKUX MOJIETICH: TOUCUHbIN ANEKTPUUYECKUH 3aps, JIyd CBETa, TOUYCUHBINH HCTOUYHUK
CBeTa, A/IepHasi MOJeNIb aTOMa, HyKJIOHHAsI MOZIeJIb aTOMHOTO Siipa IpU peleHud PU3nYecKuX 3aj1ay;

pacmnio3HaBaTh (pu3MUECKHe SBICHUS (IIPOLIECChI) M OOBSICHITH MX HAa OCHOBE 3aKOHOB JJICKTPOJWHAMUKH W KBAaHTOBOW (DU3UKH:
JJIEKTpUYECKasi MPOBOAUMOCTh, TEIUIOBOE, CBETOBOE, XHWMHUYECKOE, MarHUTHOE JCMCTBHS TOKA, B3aUMOJICHCTBHE MAarHUTOB,
JNIEKTPOMArHuTHAsT WHAYKLHWSA, ACHCTBHME MAarHUTHOTO IOJISI Ha MPOBOAHMK C TOKOM U JBIDKYILMICS 3apsjl, 3JIEKTPOMAarHUTHBIC
KoJie0aHUs U BOJHBI, IPSIMOJIMHEMHOE PACIIPOCTPAHEHHUE CBETa, OTPAXKEHHE, MTPEIOMIICHHE, HHTep(epeHIus, AMPpakuus U NOIIpU3aLus
CBeTa, IUcCIepcHs cBeTa, porodnekrpudeckuii 3pdext (poroaddekr), CBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE JTMHEHYATOr0 CIEKTpa aToMa
BOJIOPO/1a, €CTECTBEHHAS U UCKYCCTBEHHAS PAJOAKTUBHOCTB;

OTKCHIBATh U3YUEHHBIC CBOMCTBA BEIIeCTBA (NEKTPUUECKHIE, MATHUTHBIE, ONTHYECKHE, DIIEKTPUUYECKYIO TPOBOJUMOCTD PA3IMUHBIX CPEN)
U DJIEKTPOMArHUTHBIC SBICHUS (IIPOLECCHI), UCIMONB3Yys (DHU3MUECKHE BEIMUMHBI: JIEKTPUYECKHUM 3apsl, cuja TOKa, DJIEKTPHUYECKOe
HaINpsDKCHUE, DIIEKTPUYECKOE CONPOTUBIICHUE, PA3HOCTh MOTEHIMAIOB, AJIEKTPOABIDKYIIAs CHIIa, padoTa TOKAa, MHIYKIHUS MarHUTHOTO
I10JId, CHJIa AMnepa, CHJIa HopeHua, HHAYKTHUBHOCTb KaTYUIKHW, SHCPIUA SJICKTPUUCCKOrO MU MAarHuTHOI'O HOJ'ICfI, nepuoa M 4acCtora
KoJIeOaHUH B KoJeOaTeTbHOM KOHTYpE, 3apsii M CHiIa TOKa B MPOIECCe TApMOHUYECKHX AIIEKTPOMArHUTHBIX KojeOaHMid, (HOKycHOe
PACCTOSAHHUEC M ONTHUYCCKAasA CHUJIa JIMH3bI, IIPU OIMNCAHWW IIPABUJIIBHO TPAKTOBATH (1)I/131/I‘~IGCKI/II\/'I CMBICJI HCIIOJIB3YCEMbIX BCJIMYHH, HUX
0003HaYeHHSI U €MHHUIIBI, YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJTMUHUHY C IPYTUMH BETUYUHAMU;

OIMUCBIBATh U3YUCHHLIC KBAHTOBLIC ABJICHHA W ITPOLCCCHI, UCIIOJIb3Ys (1)I/ISI/I‘ICCKI/IG BCJIMYHHBI: CKOPOCTD 3JICKTPOMArnMTHLIX BOJIH, JJIMHA
BOJIHBI 1 4aCTOTAa CBCTA, DHCPIrUusd U UMITYJIbC q)OTOHa, nepuona mnojrypaciaaa, SHEPTHUA CBA3W aTOMHBIX AACP, IIPU ONMHUCAHUUN MIPABUIIBHO
TPaKTOBaTh (PUINYECKUN CMBICT UCHOIB3YEMBIX BEJIMYMH, UX 0003HAUYECHUS M €IUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE TaHHYIO
bu3NYECKYIO BEIUYUHY C APYTUMU BEIMUYUHAMHE, BBIYUCIISATH 3HaU€HUE (PU3NUECKON BETTMUHHBI;

AHAJIIN3UPOBATH (1)I/ISI/I‘I€CKI/I€ npouecCcol W ABJICHUA, HWCIIOJIb3YS (1)I/ISI/I‘ICCKI/IG 3aKOHbI W IMPUHOUIIBI: 3aKOH OMa, 3aKOHBI
TIOCJIETOBATEBHOTO | MapalIeIbHOTO COSMMHEHHS MMPOBOJIHUKOB, 3aKoH Jlkoyms—JIeHna, 3aK0H 3JIEeKTPOMarHUTHON WHITYKIIMH, 3aKOH
OPSIMOJIMHEHMHOTO paclpOCTPAHEHUs CBETAa, 3aKOHBI OTPAKEHHUS CBETa, 3aKOHBI TMPETOMIICHUS CBETa, ypaBHEHHE OWHINTEHHA IS
dororddekra, 3aKOH COXpPAHEHUS DHEPTUU, 3aKOH COXpPAaHEHUS HMITYJIbCa, 3aKOH COXpPAHEHHS DIEKTPHUYECKOro 3apsiaa, 3aKOH
COXpaHEHHSI MaCcCOBOTO YHMCIA, MOCTYNaThl bopa, 3aKOH paJMOaKTUBHOTO pacraaa, MpH 3TOM pa3IuvaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 001aCTH) MPUMEHUMOCTH;

OTIpEeETISATH HApaBIeHNE BEKTOPA HHIYKIIUU MAarHUTHOTO TOJISI POBOJHHUKA C TOKOM, CHJIbl Amniepa u cuiibl JlopeHia;

CTPOMUTH U OMHUCHIBATh N300pakeHUe, CO3/1aBaeMO€ IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBIITOJHATD 9KCIICPUMCHTBI 110 UCCIICIOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUU U IMPpONICCCOB € UCIMTOJIB30BAHUCM NIPAMBIX, U KOCBCHHBIX H3MCpCHHﬁI
npu 3ToM (GOopMyIUpOBaTh MpoljeMy/3agady M THIOTE3y YYeOHOTO JKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO
000pyI0BaHusl, IPOBOAUTH ONBIT U (POPMYITHPOBATH BHIBOIBL;



OCYILIECTBIISITh MPSAMbIE U KOCBEHHBIE M3MEpPEHHUs (PU3NYECKMX BEIMYWH, NPU 3TOM BBIOUPATH ONTHUMAIbHBIA CIOCO0 M3MEpEeHHs U
HCITOJIB30BaTh U3BECTHBIE METO/bI OLIEHKHU NOTPEIIHOCTEN U3MEPEHMI;

UCCIIEIOBaTh 3aBUCUMOCTU (PU3MUECKHX BEJIMYMH C HCIOJIb30BaHUEM MPSAMBIX HM3MEPEHUH: MPHU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
bukcupoBaTh pe3yabTaThl MOJIYYEHHOMN 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUE TaOIHIl U TpadUKOB, JeJIaTh BBIBOJIBI 110 pe3yIbTaTaM
UCCJIEI0BAHMS;

coOmofaTh TmpaBwia Oe30MacHOro Tpyda IMpU MPOBEACHUU HCCIEAOBaHUNW B paMKax Y4eOHOro SKCIepuMeHTa, Yy4eOHO-
HCCJIEIOBATEIHCKOM U MPOEKTHOMN AESITEIbHOCTHU C UCIIOIb30BAHUEM N3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYIOBAHMUS,
pemars pacy€THbIC 3a7a4M C SBHO 33/JIaHHON (PU3UYECKON MOJIEIBIO, HCIIONB3ys (DU3UYECKHE 3aKOHBI M MPUHIIMITBGI, HA OCHOBE aHAJIM3a
yCIIOBUSL 3a7laud BbIOMpaTh (PU3MYECKYI0 MOJIEib, BBIACIATH (U3MYECKUE BEIUYMHBI U (QOpPMYJIbl, HEOOXOAMMBIE NS €€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOJIyYE€HHOTO 3HAYeHUS (PU3NUECKON BETMUNHBI,

penaTh Ka4eCTBEHHBIE 33/1a4M: BBICTPAUBATh JIOTHYECKH HEIIPOTHBOPEUUBYIO IIETIOUYKY PACCYXKACHUIN C OMOPOM HA W3yYEHHBIE 3aKOHHI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

WCIIOJIb30BaTh TIPU PEHICHWH YYeOHBIX 33aJa4 COBPEMEHHBbIC HWH(OPMAIMOHHBIC TEXHOJOTUU [UIsl TIOWCKA, CTPYKTYPUPOBAHUS,
WHTEPIIPETAIIMA W TIPEJCTABICHUS YICOHOH W HAydYHO-TIOMYJIIPHOW HH(POPMAIIH, TIOTYYCHHON U3 PA3IMYHBIX UCTOYHUKOB, KPUTHICCKU
AHATM3UPOBATH MOTYyIaeMYI0 HH()OPMAIIHIO;

OOBSACHSITH MPUHIIUIBI IEHCTBUSI MAIlIMH, MPUOOPOB U TEXHUYECKUX YCTPOMNCTB, pa3auyaTh yCIOBUSA UX OE30MACHOTO MCIOJIb30BAaHUS B
MMOBCEAHEBHOM XU3HU;

MIPUBOJIUTH MPUMEPHI BKJIa1a POCCHICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B 00BICHEHUE MPOLIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIONIb30BaTh TEOpPETHUYECKHE 3HaHHS MO (U3MKe B TMOBCEIHEBHOM >KHM3HU s obOecredeHus O€30MacHOCTH TpHU OOpalieHuu ¢
npubopaMd M TEXHUYECKHUMH YCTPOMCTBAMHM, Ui COXPAHEHMsI 3/0pOBbS W COONIOACHHUS HOPM DJKOJIIOTUYECKOTO TOBEIEHUS B
OKpYKarolllei cpere;

paboTaTh B TpyNIE C BBITOJHEHHWEM pPAa3JIMYHBIX COIMAIBHBIX pOJIeH, TUIAHUPOBATh PAa0OTy TPYMIbBI, PAIMOHATBHO PaCHpEeNiTh
00513aHHOCTH U TUIAHUPOBATH JESATENLHOCTh B HECTAHAPTHBIX CUTYAIIUAX, a/IEKBATHO OIICHUBATH BKJIA]l KAKJOTO U3 YYACTHUKOB TPYTIIIHI
B PEIICHNE pacCMaTPUBAEMON MTPOOIEMBI.

TEMATHUYECKOE IINIAHUPOBAHHUE
IleneBbie OpHEHTHPHI Pe3yJIbTATOB BOCIIUTAHUSI HA YPOBHE CPpeAHero o001ero 00pa3oBaHus

I'paiknanckoe BocnuTanue
OCO3HAaHHO  BBIPAKAIOIIMNA  CBOK  POCCHUICKYI0  TPaXIAHCKYI0  INPUHAIIEKHOCTb  (MAEHTUYHOCTb) B IOJIUKYJIBTYPHOM,
MHOT'OHAIIMOHAJIbHOM U MHOTOKOH()ECCHOHAJIBHOM POCCHICKOM 00IIECTBE, B MUPOBOM COOOILIECTBE.



CO3HAIOIINKA CBOE €IMHCTBO ¢ HAPOAOM Poccry Kak MICTOUHUKOM BJIACTH M CYOBEKTOM THICSIYEIIETHEH POCCUICKON TOCYIapCTBEHHOCTH, C
Poccuiickum rocynapcTBoM, OTBETCTBEHHOCTh 32 €0 pa3BUTHE B HACTOSIIEM M OyAylleM Ha OCHOBE MCTOPHUYECKOrO MPOCBELICHHUS,
c(OPMHPOBAHHOTO POCCUICKOTO HAIMOHATIBLHOT'O HCTOPUIECKOTO CO3HAHMS.

MIPOSBIISAIONINN FTOTOBHOCTD K 3a1uTe POoMHBI, CIOCOOHBIN apryMEHTUPOBAHHO OTCTAauBaTh CYBEPEHUTET U JOCTOMHCTBO Hapoja Poccuu
u Poccuiickoro rocynapcTBa, COXpaHsITh U 3alUIIATh HCTOPUUECKYIO MTPaBIY.

OPUEHTUPOBAHHBIN Ha aKTUBHOE I'PAXKJAHCKOE y4aCTHE Ha OCHOBE YBAXKCHHSI 3aKOHA U MPABONOPSJIKA, IIPAB U CBOOO]I COTpaxaaH.
OCO3HAHHO M ACATCIBHO BBIpa)KaIOH_II/Iﬁ HCIIpUATUC JIIOGOP'I JUCKPUMHHALIUA 110 COMAJIbHBIM, HAllMOHAJIbBHBIM, PACOBBIM, PCIUTUO3HbBIM
IIPU3HAKaM, IIPOSBIICHUNA SKCTPEMU3MA, TEPPOPU3MA, KOPPYILUHU, AHTUTOCYTAPCTBEHHOU JEATEIbHOCTH.

o0Jaarouil ONbITOM IPasKJAHCKOM COLMaIbHO 3HAUUMOM AESITeTbHOCTH (B YUCHUYECKOM CaMOYIPaBICHUH, BOJIOHTEPCKOM JABM)KEHUU,
9KOJIOTHYECKHUX, BOGHHO-TIATPHOTUYECKUX U APYrUe 00beIMHEHUSX, aKIUIX, IPOrpaMmax).

ITaTpuoTHyeckoe BOCIATAHUE

Bripaxkaronuii CBOXO HAIMOHAIBHYIO, STHUYECKYIO MPUHAIICKHOCTD, IIPUBEPKEHHOCTD K POJTHOM KYJIBTYpPE, TF000Bb K CBOEMY HAPOIY.
CO3HAKIIMM NPUYACTHOCTh K MHOrOHallMOHaIbHOMY Hapoay Poccuiickoit ®enepanuu, Poccuiickomy OTedecTBy, pPOCCHUCKYIO
KYJIbTYPHYIO HIE€HTUYHOCTD.

MPOSIBJISIONINN JI€ATEIbHOE LIEHHOCTHOE OTHOILLIEHUWE K MUCTOPUYECKOMY U KYJIBTYPHOMY HAClIEMIO CBOEro W ApYyrux HapoaoB Poccum,
TpaauLIMAM, ITPa3IHUKAM, IAaMATHUKAM HapOJI0B, IPOKUBAIOIINX B pOJHOM cTpaHe — Poccun.

HpOfIBJISIIOHII/If/'I YBAXKCHUEC K COOTCYCCTBCHHUKAM, ITPOKHBAIOIIUM 3a py6e>1<0M, HOI[I[ep)KI/IBaIOHII/Iﬁ HX IIpaBa, 3alIUTy UX HUHTCPCCOB B
COXPAHEHUU POCCUNCKOMN KYJIbTYPHON UAEHTUYHOCTH.

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHHE

MPOSIBJIAIOMINN TPUBEPKEHHOCTh TPAJULMOHHBIM JyXOBHO-HPABCTBEHHBIM IIEHHOCTSAM, KyJIbType HaponoB Poccum c¢ yuérom
MHUPOBO33PEHYECKOT0, HAIMOHAIBHOI0, KOH(PECCUOHAIBHOTO CaMOOIPEAEICHHUS.

JEUCTBYIOIUN U OLICHUBAIOIIUN CBOE IIOBEJICHUE U IOCTYIIKH, IOBEACHUE WM IIOCTYNKU APYIUX JIOACH C MO3ULMNA TPagULIMOHHBIX
POCCUMCKHX NYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEW U HOPM C OCO3HAHMEM IIOCIEACTBUI MOCTYIIKOB, ACATEIBHO BBIPAKAIOIINN HEIPUATHE
AQHTUTYMAHHBIX U aCOLIMAIIBHBIX OCTYIKOB, NOBEACHUS, IPOTUBOPEYALINX 3TUM [IEHHOCTSIM.

MPOSBJISIIOIIMI yBaXKEHHUE K JKU3HU M JIOCTOMHCTBY Ka)kJIOTO YelIoOBeKa, CBOOOJE MHPOBO33PEHUECKOr0 BHIOOpPA U CaMOONpeAeIeHUs, K
IIPEACTABUTENSAM PA3IMYHBIX dTHUYECKUX IPYIII, PEJIUIui HapoaoB Poccnn, UX HallMOHAJIBHOMY JOCTOMHCTBY U PEJIMTUO3HBIM 4yBCTBaM
C y4€TOM COOIIIO/IEHHSI KOHCTUTYIIMOHHBIX TPaB ¥ CBOOO/I BCEX IPakIaH.

IMOHUMAIOIIUNA U JEATEIbHO BBIPAXKAIOIIUN LIEHHOCTh MEKHALIMOHAIBHOIO, MEKPEIUTHMO3HOIO COrjacus JIIoAeH, HaponoB B Poccuw,
CHOCOOHBIN BECTH AMAJIOr C JIIOJbMH PAa3HBIX HAI[MOHAIBHOCTEH, OTHOLICHUS! K PEIMTHH M PEIMTHO3HON MPUHAIICKHOCTH, HAXOJUTh
oOIIue ey U COTPYAHUYATD JJIsl MX JOCTHKEHHUS.



OPUEHTHPOBAHHBIN Ha CO3/IaHUE YCTOMYMBOW CEMbHM HAa OCHOBE POCCHHCKHMX TPAIUIIMOHHBIX CEMEWHBIX IIEHHOCTEH; MOHUMaHus Opaka
KaK CO03a MYXYMHBI U KEHIIUHBI JJI CO3JaHMs CEMbU, POXKACHUS U BOCIIUTAHUS B CEMbE JIETEHl; HEMPUATUS HACWIIUS B CEMbE, yX0/1a OT
POIUTENHCKOM OTBETCTBEHHOCTH.

oOnanaromuii chOPMUPOBAHHBIMU TPEJICTABICHUSIMH O LIEHHOCTM M 3HAYEHWHM B OTEYECTBEHHONM M MHPOBON KYIBTYpE SI3BIKOB M
JaUTepaTyphl Hapo10B Poccuu, 1eMOHCTPUPYIONINI YCTOMYMBBIA UHTEPEC K YTCHUIO KaK CPEJICTBY MO3HAHUS OTEUECTBEHHOW U MUPOBOMA
JyXOBHOU KYJbTYPBHI.

JcTeTnYecKoe BOCIIUTAHHIE

BBIPAXKAIONINI TOHUMaHUE IIEHHOCTH OT€YECTBEHHOTO U MUPOBOT'0 UCKYCCTBA, POCCUHUCKOT0 U MUPOBOTO XY/I05KECTBEHHOTO HACJIEIUS.
MPOSBIISAIONINN BOCIPUUMYHUBOCT K Pa3HbIM BUJAaM UCKYCCTBa, MTOHMMAaHHUE YMOLIMOHAIBHOTO BO3/IEHUCTBUS UCKYCCTBA, €r0 BIHMSHHS Ha
IIOBCACHHC JHOI[Cﬁ, YMGIOHII/Iﬁ KpI/ITI/I‘-ICCKI/I OLICHUBATH 3TO BIIUSHUC.

MPOSBIISAIONINN TOHUMAaHUE XYAOKECTBEHHON KYIbTYphl KaK CpPelCTBa KOMMYHUKAIIMM U CAMOBBIPRKEHUS B COBPEMEHHOM OOIIECTBE,
3HAYEHUS] HPAaBCTBEHHBIX HOPM, LIEGHHOCTEH, TPAIUIUil B HICKYCCTBE.

OpPUEHTUPOBAHHBINM HAa OCO3HAHHOE TBOPYECKOE CAMOBBIPAXKEHHE, PEeaTH3alUI0 TBOPUECKUX CIIOCOOHOCTEH B Pa3HBIX BHUJIAX MCKYCCTBA C
Y4€TOM POCCUNMCKHX TPATUIIMOHHBIX JYXOBHBIX U HPABCTBEHHBIX 1IEHHOCTEH, Ha ACTETHUYECKOE 00yCTPONCTBO COOCTBEHHOTO OBITA.

dusnyeckoe BOCNUTAHUE, (POPMHUPOBAHNE KYJIbTYPbI 310POBbS H IMOLMOHAJIBHOI0 0J1aroNnoyYus

MTOHUMAIOIINN ¥ BRIPAKAIOIINH B MMPAKTHYECKON JEATEIBHOCTH IIEHHOCTD )KU3HHU, 3J0POBbs M 0€301MaCHOCTH, 3HAYCHNE JINYHBIX YCUIINH B
COXpaHEHHH U YKPETIJICHHH CBOETO 37I0POBbS U 3/I0POBbBsI IPYTUX JIFOICH.

coOJIIoAaoIKK TpaByiia JIMYHOM 1 OOIIIECTBEHHOM 0€3011aCHOCTH, B TOM YKclie 0€3011acHOr0 MOBEJACHHS B MH(POPMAIIMOHHON cpeie.
BBIP)XAIOLINHM Ha MPAaKTUKE YCTAaHOBKY Ha 3J0POBBIA 00pa3 >KU3HU (370pOBOE MHUTaHHE, COOJIOACHUE T'MTHUEHbI, PEeXHUM 3aHATHH U
OTIbIXa, PETrYNApHYI0 (U3NYECKYI0 aKTMBHOCTb), CTpeMJIEHHE K (DU3NYECKOMY COBEPIIEHCTBOBAHHIO, COONIOJNAIOMIMNA U
Ipornara’upyoumii 0e3onacHbIii U 370pOBbIN 00pa3 KU3HHU.

MIPOSIBJISIIOIUI CO3HATENbHOE U 000CHOBAaHHOE HENPUATHE BPEIHBIX NMPHUBBIUYEK (KYpEHUs, YIOTPEOIECHUS aJIKOTr0JIsl, HAPKOTHKOB, JTFOOBIX
¢dopM 3aBHCHUMOCTEH), JECTPYKTUBHOTO TMOBeACHHMS B oOmiecTBe W LU(POBOM cpede, MOHMMaHUWE UX Bpela A (PU3HUECKOro H
MICUXUYECKOTO 3/I0POBBSI.

JIEMOHCTPHUPYIOIINI HaBBIKM Pe(IEKCHH CBOEro COCTOSIHUA ((PU3HMUECKOro, SMOIMOHAIBLHOIO, MCUXOJIOTHYECKOT0), COCTOSHUS APYrUX
Jro/iel ¢ TOUKH 3peHHsi 0€30MacCHOCTH, CO3HATEIBHOI'O YIIPABIEHUSI CBOUM 3MOIIMOHAIBHBIM COCTOSIHUEM, Pa3BUBAIOLIMNA CLIOCOOHOCTH
aJalITUPOBATbC K CTPECCOBBIM CUTYyallusiM B OOLIEHHM, B Pa3HbIX KOJJICKTHBAaX, K MEHSIOUIMMCS YCIOBHSM (COLMAIbHBIM,
WH()OPMAITMOHHBIM, IPUPOJTHBIM).

TpynoBoe Bociuranue



YBAKAIOWMHA TPYA, pe3yabTaThl TPYHa, TPYIOBbIE M MPo(ecCHOHATbHBIE TOCTIKEHNS CBOMX 3€MJIIKOB, MX BKJIQJ B Pa3BHTHE CBOEIrO
HOCEJICHNS, Kpasi, CTPaHbl, TPYAOBBIE TOCTIKECHHUS POCCHUIICKOTO HApoIa.

HPOSIBIISIIOIINI CIIOCOOHOCTh K TBOPYECKOMY CO3MIATEIIFHOMY COIMANBHO 3HAYUMOMY TPYAY B JOCTYIHBIX IO BO3PAacTy COIHAJILHO-
TPYJOBBIX POJISIX, B TOM YHUCIIE IPEANPHUHUMATEIILCKON IESTEIBHOCTH B YCIOBHUSIX CAMO3aHATOCTH MM HAaEMHOTO TPYAA.

y4acTBYIOUIMHA B COLUAIbHO 3HAYMMOW TPYHOBOM JESITEIBHOCTH PAa3HOIO BHJA B CE€MbE, 00LIe00pa30BaTEIbHON OpraHM3aluM, CBOEH
MECTHOCTH, B TOM YHUCJIC OTIAYMBACMOM TPY/I€ B KAHUKYISIPHbIE IEPHO/BI, C YYETOM COOIIIOCHUS 3aKOHOIaTEIILCTBA.

BBIP)KAIOUINA OCO3HAHHYIO TOTOBHOCTH K IMOJYYEHHIO MPO(ECCHOHATBHOTO 00pa30BaHMs, K HENPEPHIBHOMY O00pa30BaHHUIO B TEUCHUE
KU3HH KaK YCIIOBHIO YCIICUTHON MPO(ECCHOHATBHON U OOIIECTBEHHOM IesTEIbHOCTH.

MIOHUMAIOIIUK CHeU(PUKY TPYAOBOH NEATEIbHOCTH, PETYJIMPOBAHUS TPYAOBbIX OTHOIIEHUH, caMOOOpa3oBaHUsI U MPOPECCHOHATbHON
CaMOIIOATrOTOBKH B I/IH(i)OpMaHI/IOHHOM BBICOKOTEXHOJIOI'MYECKOM O6IIICCTBC, TOTOBBIN YUYUTBHCA U TPYAUTHCA B COBPEMCHHOM 06H_I€CTBG.
OPHEHTHPOBAHHBI Ha OCO3HAHHBIA BBHIOOpP CEpsl TPYAOBOH, MPOPECCHOHATBHON NESITEIBHOCTH B POCCUHCKOM O0IIECTBE ¢ y4ETOM
JMYHBIX )KU3HEHHBIX TUIAHOB, IOTPEOHOCTEH CBOCH CeMbH, OOIIECTBA.

JK0JI0THYeCKOe BOCIIUTAHHE

JEMOHCTPUPYIOIIUNA B TMOBEACHUU C(HOPMUPOBAHHOCTH DSKOJOTHYECKOW KYJIbTYpbl HAa OCHOBE IOHHMMAHUS BIIMSHHS COIMAIBHO-
SKOHOMMYECKHUX MPOIIECCOB HA MPUPOY, B TOM YHCIIE Ha IN100aTbHOM YPOBHE, OTBETCTBEHHOCTD 32 JICHCTBHUS B MPUPOTHOM Cpeie.
BBIPAXKAIOIIUHI JEATEIIPHOEC HEMPUATHE ICUCTBUM, MPUHOCIIINX BPEA MPUPO/IE.

MIPUMEHSIIOIINI 3HAHUSI €CTECTBEHHBIX U COLIMATBHBIX HAYK JJIS Pa3yMHOTO, OEPEXKINBOTO IPUPOIOTIOIB30BAHUS B OBITY, OOIIECTBEHHOM
MPOCTPAHCTBE.

UMEIOIUI ¥  Pa3BUBAIOMIMIA OMBIT HKOJOTUYECKH HAMNpaBlIEeHHOW, MPHUPOJOOXPAHHOM, pecypcocOeperaromneid aesTeIbHOCTH,
YUYaCTBYIOIIMH B €r0 MPHOOPETEHUU APYTUMHU JIFOIEMHU.

IleHHOCTH HAYYHOI'0 MO3HAHUSA

JIeSITeNIbHO BBIPAXKAIOIIUK [MO3HABATEIbHbIE UHTEPEChl B Pa3HbIX MPEAMETHBIX 00JIACTAX C YYETOM CBOMX HMHTEPECOB, CIOCOOHOCTEH,
JOCTH>KEHHH.

o0najarouil MPEeACTaBICHUEM O COBPEMEHHON Hay4yHOH KapTHHE MHpa, JOCTH)KEHUSAX HAyKHM M TEXHUKH, apryMEHTHPOBAHHO
BBIPAKAIONIMK TIOHWMaHHWE 3HAYEHUS HAayKW B JKM3HH POCCHHCKOTO oOmiecTBa, oOecrieueHHH ero Oe30MacHOCTH, TYMaHHTapHOM,
COIIMAIbHO-3KOHOMUYECKOM pa3BuTHH Poccuu.

JEMOHCTPHUPYIOLINI HaBBIKM KPUTUYECKOT'O MBIIUICHUS, ONPEAETICHUs T0CTOBEpHONW HAy4YHOW MH(POPMALUU U KPUTHUKU aHTHHAYYHBIX
MPECTaBICHUH.

Pa3BUBAIOMIMK M TMPUMEHSIOINN HAaBBIKM HAOIIOACHUS, HAKOIJICHUS M CHUCTEMAaTH3allud (aKTOB, OCMBICICHHS OINbITa B €CTECTBEHHO-
HAYYHOH M TYMaHUTapHOM 00JacTsAX MO3HAHMS, UCCIIEI0BATEIbCKON IEATEIIHOCTH.
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HAYYHOI'0 MO3HAHUS
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U IPAKTUYECKON ($u3NYECKUX 3aKOHOB U TEOPUIA. http://college.ru/fizika/ | npoghopuenmayuonnoi
JESITEIIbHOCTH JIFOJIEH. Pabora B rpymre 1o noaroToBKe KOPOTKUX HANPAGIEHHOCIU:
CrapToBas TUarHoCTHKa COOOIIeHNH O PO U MecTe (PU3HUKH B HAyKe Pa6ora B rpymnmne «Ponb u

U B IPAKTUUYECKOH JIeATEIbHOCTH JIFOJICH. MECTO buszuKu B
JleMoHCTpa1ys aHAJIOTOBBIX U ITU(POBBIX MPaKTUYECKOU
MU3MEPUTENBbHBIX TPUOOPOB, KOMITBIOTEPHBIX JESTEILHOCTH JIFOJICH)
JATIUKOB.
OcBoeHue OCHOBHBIX MPUEMOB PabOTHI C
urdposoii 1adoparopueii no pusuke
Pasznea 2. Mexanuka 18
3 Mexanndeckoe JIBHKeHHe, ero | 1 Kunemaruka: https://resh.edu.ru/;
BUIBI, XapaKTEPUCTHKH. [TpoBeieHKE DKCIIEPUMEHTA: H3YUECHHE ESDS/Z gﬁg;“/ teachers ;
CraproBas TMarHoCTHKa HEPaBHOMEPHOTO JIBMXKCHHUS C IICJTHIO mu.ru ;
4 Onpenenenue 1 ONpeJieTICHUsI MTHOBEHHOM CKOPOCTH; http://www.fizika.ru:
KUHEMaTUYECKNX HCCIeN0BaHuEe COOTHOIICHUS MEXAY NYTAMHU, | http://college.ru/fizika/
XapaKTePUCTHUK ABMKCHUS C MPONICHHBIMU TEJIOM 3a MOCJIEeI0BATEbHBIC
MTOMOIIBIO TpahUKOB paBHBIC TPOMEKYTKH BPEMEHH TIPH
5 JIBM>KEHHE C TOCTOSHHBIM 1 PaBHOYCKOPEHHOM JIBH)KEHUU C HAYaJIbHON Munu-npoexkm

YCKOPEHHEM CBOOOTHOTO
MmaJgeHus. 3aKOH
HE3aBHCUMOCTH JIBUYKEHUI.
JlaGopatopHnas pabora Ne 1.
«M3yueHune NBUKEHUS Tena,

CKOpPOCTBIO, PABHOW HYJIIO;

U3y4YEHUE ABUKEHUS IAPUKA B BI3KOU
KUIKOCTH; U3YUCHHUE IBUKCHUS TeIa,
OpOLIEHHOTO TOPU3OHTANIBHO.

OO0BsicHeHHE OCHOBHBIX ITPUHITUIIOB JICHCTBUS

«O0OBsICHEHHE OCHOBHBIX
MIPUHLIAIIOB IEeUCTBUSA
TEeXHUYECKUX YCTPOUCTB,
TaKuX Kak: CHHJOMETD,
ENMHBIE W PEMEHHBIE
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OpOILIEHHOTO TOPU30HTATBHOY

TEXHUUYECKUX YCTPOMNCTB, TAKHX KaK:
CIIUJIOMETP, LIEMHbIE U peMEHHbIE TIEpeIaun
JBUKEHHS; U YCIIOBUIM X O€30MacHOTO
MCII0JIb30BaHUS B MTOBCEITHEBHOM JKU3HMU.

nepenayd  JIBMOKEHUSA;, U
ycloBui ux 0e30macHoro
HCITOJIb30BAHUS B
MMOBCETHEBHOM KM3HM

6 JBr>xeHue Tela o Pemienue pacy€THbIX 3a71a4 C IBHO 3aJJaHHOU
OKPY>KHOCTH. KunemaTtuka (U3HYECKON MOJAECIBIO C UCTIOIB30BAHUEM
aOCOJIIOTHO TBEPJIOTO TeJla OCHOBHBIX (hOPMYJI KHHEMATHKH.
7 Kunematuka. Pemenue 3amgaq IToctpoenue u aHanu3 rpaduKoB
3aBUCUMOCTEH KMHEMAaTHYEeCKUX BEJIMYUH OT
BpPEMEHU JIsl PABHOMEPHOTO U
PaBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO
JIBKCHUSI.
PacnioznaBanue (pU3M4ECKUX SABJICHUN B
y4€OHBIX OIBITAX U OKPYKAIOIICH KU3HU:
PaBHOMEPHOE U PABHOYCKOPEHHOE
IPSIMOJIMHENHOE IBH)KEHUE, CBOOOIHOE
NaJieHue TeJ, IBUKEHHUE MO0 OKPYKHOCTH.
Ornucanrie MEXaHUYECKOTO JIBHXKEHHUS C
MCIONIb30BaHNEM (U3NYECKUX BETUUHH:
KOOpPJIMHATA, MyTh, IEpEeMeIeHNEe, CKOPOCTh,
YCKOpEHHE.
PaboTa B rpynmnax npu riaHupOBaHUH,
MIPOBEJCHUM Y UHTEPIIPETALIUU PE3YJIBTATOB
OTIBITOB U aHAJIN3€ JOTIOTHUTEIBHBIX
MCTOYHUKOB MH(GOPMAIUH 110 TEME
8 3aK0oHEBI IUHAMUAKHA 51 JInnamMuka https://resh.edu.ru/;
0COOEHHOCTH CpaBHEHHE MacC B3aMMOJIEHCTBYIOIINX TEJL. Egps/// / ”ﬁh"lr“/ teachers ;
MIPSIMOJIMHEMHOTO  JIBVXKEHHUSI O0bsicHeHHe 0COOEHHOCTEN paBHOMEPHOTO U amcﬁum ;
9 Cuner B mpupome. Cuna PaBHOYCKOPEHHOT'O NPSAMOJIUHEHHOTO http://www.fizika.ru:
TSDKECTH W CHJIa BCEMHPHOIO JIBIDKEHUS, CBOOOIHOTO IaJICHUS Tell, http://college.ru/fizika/
TAroTeHusl. Bec 1 HEBeCOMOCTh JBUKEHUSI IO OKPY’KHOCTH Ha OCHOBE
10 | JIabopatopHast pabGorta Ne 2. 3akoHOB HpI0TOHA, 3aKOHA BCEMUPHOTO
«M3ydyeHune ABMKEHUS Tela 1O TATOTCHUS.
OKPY>KHOCTH TIOJ J€HCTBHUEM
CHUJI YIIPYTOCTH U TSIKECTH N3yuenune 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT
11 | dedopmammm u CHJIBI nedopmanny;
yopyroctu.  3akoH  ['yka. [IpoBeaeHune 3KcrepuMEeHTa: UCCIEA0OBaHUE



https://resh.edu.ru/
https://uchi.ru/teachers
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/

JlaGopatopnas pabGota Ne 3.

3aBUCUMOCTH CUJI YIIPYTIOCTH, BO3HUKAIOIINX

«3mepenue AKECTKOCTH B IIPY’KMHE U PE3MHOBOM 00paslie, OT UX
HPY>KUHBD) nepopmanuy;
12 | Cunbl Tpenus. JlaGoparopHas
padora Ne 4. «M3mepeHue CpaBHEeHHME CUII TPEHUS TOKOS, KAUYEHUs U
ko3 dunmenTa TpEHUs CKOJIbXKEHUs. V3ydueHnue nBrxeHus Opycka 1o
CKOJIbXKEHUS» HaKJIOHHOH IJIOCKOCTH;
13 | Ycnosus paBHOBECHSI ObvscHenue 0CHOBHbIX NPUHYUNOE OeLCMEUs. Munu-npoexm
TBEpHOro Tena. JlaboparopHas HOOWUNHUKOB U UX NPAKIMUYECKO20 «OOBICHEHHE OCHOBHBIX
pabora Ne6 «3yuyeHue NpUMEHEeHUs. MIPUHIUIIOB NEUCTBUSA
paBHOBECHSI Tena noJt HNOJIIMIIHUKOB M MX
JEMCTBUEM HECKOJIBKUX CHID» OOBsicCHEHHE HEBECOMOCTH. IPAKTHYECKOTO
HCCJ‘IGI{OBaHI/Ie YCHOBI/Iﬁ PpaBHOBCCHUA IIPUMCHCHUS
14 | KontponbHas pabGora Ne 1. TBEP/OrO TeJla, UMEIOIIETO OCh BPALLECHHUS.
«JIBYDKEHHUE U CHIIBI» OOBsicHEHHE ABUKEHHS HCKYCCTBEHHBIX
CITyTHHKOB.
Pemenue pacu€THbIX 3a71a4 ¢ ABHO 3aJaHHOMN
(bU3NIECKOil MOJIEBIO C UCTIONB30BaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI AUHAMUKH.
Pacno3snaBanue pu3nyeckux sBIE€HUN B
y4eOHBIX OIBITAaX U OKPY’KarolleH KU3HU:
WHEpLUs, B3aUMOJICUCTBUE TEIL.
AHanu3 (pU3NYECKUX MPOLIECCOB U SIBJICHUM ¢
HCTIOJIH30BAHUEM 3aKOHOB U IPUHITUIIOB!
3aKoH BceMupHoro Tsarorenus, |, 11 u 111
3akoHBI HpI0TOHA, MPUHIIUT CYTIEPIIO3UIIUT
CHJI, IPUHIIMIT PAaBHOTIPABHOCTH
WHEPIUAIBHBIX CHCTEM OTCUETA
15 | Umnynbe. 3akoH COXpaHEHUS 3aKOHBI COXPAHCHHsSI B MEXaHHKE https:/resh.edu.ru/; Munu-npoexm
MMITYJIbCA. PeakTuBHOE [IpoBeenue SKCIIEPUMEHTA: H3YUEHHE Egps/// é gﬁg;“/ teachers ; | «OGpscHeHne ABHKCHUS
JIBIDKEHUE abCOJIIOTHO HEYNPYTOro yapa ¢ OMOIIbIO mu.ru ; paker ¢ omopod Ha
JIByX OJIMHAKOBBIX HUTSHBIX MasgTHHUKOB; http://www.fizika.ru: U3y4eHHbIE  (PU3UYECKUE
WCCJICIOBAHHE CBS3U Pa0OThI CUJIBI C http://college.ru/fizika/ | BEMMYUHBI W 3aKOHBI
M3MEHEHHEM MEXaHUUYECKOW PHEPIuu Teja Ha MEXaHUKN»
16 | Mexanuueckass  pabora IIPUMEpPE PaCTSHKEHUSI PE3UHOBOTO JKI'yTa.

MOIITHOCTDH CHIJIBI. PaGoTta cuibl
TAKCCTU U CUJIbI YIPYTOCTH

OreHka aOCOMIOTHBIX M OTHOCUTEIbHBIX
MOTPEIIHOCTEN U3MEepeHHH (PU3NIECKUX
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17

Mexanunueckast SHEPrus.
Kunernueckas SHEPrus.
[ToreHuuanbpHas SHEPrus.

18

3aKoH COXpPaHEHHUs
MEXaHUYECKOM SHEPIHH.
Jlaboparopuass pabora Ne 5.
«3yuenue 3aKOHA
COXpaHEHUs MEXaHUYECKON
SHEPTUN

19

3aKOHBI COXpaHEHUs B
MexaHuke. Perenue 3a1au

20

KontposnbHas pabora No 2.
«3aKoHBI COXpaHEeHUs B
MEXAHUKE

BEJINYMH.

Pemienue pacy€THbIX 3a71a4 C IBHO 3aJaHHOU
(bu3nYECKO MOAEIBIO C UCTIOIB30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJT TUHAMUKH U
3aKOHOB COXPaHEHUSI.

Perienre kauecTBEHHBIX 3aJ1a4 C OMOPOU Ha
M3y4YEeHHbIE B paszjeiie «MexaHuKay» 3aKOHBbI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS.
Onucanre MEXaHUYECKOrO IBUIKEHHUS C
MCIIOJIb30BaHNEM (U3NYCCKUX BEITUIHH:
MMITYJIbC T€J1a, KHHETHYECKasi YJHEPTrus,
MOTEHIIMATbHAS YHEPTHUS, MEXaHUYECKas
paboTa, MexaHHM4eCcKast MOIIIHOCTb.

AHann3 GU3NYECKUX MPOILIECCOB U SBICHUH C
HCII0JIb30BAaHUEM 3aKOHA COXPAHEHUs
MEXaHUYECKON IHEPTUH, 3aKOHA COXPAHCHUS
MMITYJIbCA.

ObvscHeHue 0CHOBHBIX NPUHYUNOE OeliCBUSL
U NPAKMUYecKo20 NPUMEHEHUs MEeXHUYeCKUX
YCMpOoUCcme, makux Kaxk. 6000MEm, Konep,
NPYHCUHHBLU NUCTNOTIEM.

OObsicHeHHE ABUKEHUSI paKeT C OIIOpPOH Ha
M3YYEHHbIE (PU3NYECKIE BETUIMHBI H 3aKOHBI
MEXaHUKH.

Hcnonk30BaHue py MOATOTOBKE COOOIIEHUH
0 MPUMEHEHUH 3aKOHOB MEXaHUKH
COBpPEMEHHBIX UH(OPMAITMOHHBIX
TEXHOJIOTHH JIJIsl TOMCKA, CTPYKTYPUPOBAHHS,
WHTEPIPETALNH U MPECTaBICHUS
nH(popMaIu, KpUTUIECKUA aHAITN3
noJydaeMoi uHpOpMaIIH.

[IpoBeneHMEe KOCBEHHBIX U3MEPEHUH,
UCCJICTIOBAaHHM 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH, IPOBEPKA MPEUIOKEHHBIX TUIIOTE3

Munu-npoexm
«O0OBsaCHEHNE OCHOBHBIX
IIPUHLUIIOB JCHUCTBUA U
IIPAKTUYECKOTrO
IIPUMEHEHHUS] TEXHUYECKHUX
YCTPOMCTB, TAKUX KaK:
BOJOMET, KOTIED,
IIPYKUHHBIN TUCTOJIET

Pa3nes 3. Mosekyasipaas
(puzuka u TepMoAMHAMMKA

24




21 | OcHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOpUHn

22 | OcHOoBHOE ypaBHEHUE
MOJICKYJISIPHO-KMHETHYECKOI
TEOPHH Tra30B

23 | TemnepaTypa U  TEIUIOBOE
paBHOBeEcCHE. Omnpenenenue
TeMIeparypbl.  AOCOIOTHAs
TeMIiepaTypa

24 | DHeprus TEIJIOBOTO JBHKCHUS
MoJsieKyJ. Pemenue 3agaq

25 | YpaBHeHue COCTOSIHUSI
UJICAILHOTO Ta3a

26 | I'a30Bbl€ 3aKOHBI

27 | JlJaboparopnas pabora No 7.
«OmbITHas TpOBEpKa 3aKOHA
I'ent-JIroccaka»

28 | I'paduku n30mpoIeccon

29 | OcHOBBI MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH.

Pemenue 3agau

OCHOBBI MOJICKYISIPHO- KHUHESTHISCKOM
TCOpUM

IIposedenue sxcnepumenma. onpeoenerue
maccul 8030yxXa 8 KIACCHOU KOMHAmMe Ha
OCHOB¢e U3MepeHutll 00vbEMA KOMHAMbL,
o0asieHus U memnepamypul 8030yXa 8 Hell,
uccnedo8anue 3a8UCUMOCHIU MENCOY
napamempamu CoOCMosIHUsL Pa3pPedceHHo20
easd.

OrneHka a0CONIOTHBIX U OTHOCHTCILHBIX
MOTPEITHOCTEH H3MEepeHUH (HU3UIECKUX
BCJIMYMH.

OOBsicCHEHHE OCHOBHBIX ITPUHITUIIOB
JecTBUI TepMOMeETpa 1 GapoMeTpa u
YCIIOBUHM MX 0€30MMacCHOTO UCTOIb30BaHUS B
IMOBCEIHEBHOM KH3HU.

PacnioznaBanue pU3M4eCKUX SABJICHUN B
y4€OHBIX OIBITAX U OKPYKAIOIICH KU3HU:
TG dy3us, OpOyHOBCKOE JBIKEHUE.
Onucanye TEIIO0BBIX SABJICHHH C
UCIONIb30BaHNEM (U3NYECKUX BETUUHH:
JaBJIeHUE Ta3a, TeMIeparypa, CpeaHsis
KHUHETHYECKasi SHEPTUsI Xa0THYECKOTO
JIBIDKEHUSI MOJIEKYIT, CPEHEKBAApaTUIHAS
CKOPOCTb MOJIEKYI.

AHanu3 pU3NYECKUX MPOLIECCOB U SIBICHUMN C
ncnons3oBanueM MKT, ra30BEIX 3aKOHOB,
CBSI3M CPEIHEN KMHETUYECKOU SHEPTUH
TEIJIOBOTO ABUKEHUSI MOJIEKYJI C
a0COTIOTHON TeMIEepaTypoi.

Pemenue pacu€THbIX 3a71a4 C IBHO 3aJaHHOU
(MBUIECKON MOJIECTBIO C UCTIOTH30BAHUEM
OCHOBHEIX IToJ0keHnit MKT, 3akoHOB 1
bopMyIT MOJIEKYJISIPHOUN (PU3HKH.

Pabora B rpymnmax npu IiaHupOBaHUH,
MPOBEJICHUHU U MHTEPIIPETALIMU PE3YIHTATOB
OIIBITOB M aHAIM3E JOIOIHUTEIIHHEIX

https://resh.edu.ru/;
https://uchi.ru/teachers ;
http://school-
collection.edu.ru ;
http://www.fizika.ru;
http://college.ru/fizika/

Hjrp «Onpenenenue
MaccChl BO3/yXa B
KJIaCCHOM  KOMHaTe Ha
OCHOBE U3MEPEHUN
00BEMa KOMHATEHI,

JIaBJICHUS U TEMIIepaTyphl
BO3/1yXa B HEM»
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MCTOYHUKOB MHGOPMAIUH 110 TEME

30 | Buyrpennss SHEPTUst OCHOBBI TEPMOAMHAMUKHI https://resh.edu.ru/;
TEPMOIMHAMHYECKOM CHCTEMBI [IpoBeeHHE DKCIIEPUMENTA: H3MEPEHHUE Egps/// é gﬁgglﬂﬂ teachers ;
31 | KonuuecTBO TemIoThl U paboTa YAEIBHOU TEIJIOEMKOCTH BELIECTBA. mu. .
rasa OneHka abCOTIOTHBIX B OTHOCUTEIIBHBIX http://ma,.ru;
32 | IlepBrrit 3aKOH MOTPEITHOCTeH U3MEPEHUH (PU3NIECKIX http://college.ru/fizika/
TEPMOJIMHAMUKU BEJIMYMH.
33 | IlpumeHenue nepBOro 3akoHa W3sy4enue Moneneit napoBoi TypOuHsl,
TEPMOIMHAMHUKH K JIBUTATENsl BHYTPEHHETO CTOPaHMS,
M30IpoIeccam PEaKTUBHOTO JBUTATEIA.
34 | Bropoit 3aKOH OObsSICHEHHE ITPUHIIAIIOB ACHCTBHS U
TEPMOANHAMUKU YCJIOBI/Iﬁ 0€30I1aCHOI0 UCIIOIL30BAHUS B
35 | TemtoBbie MAaIIUHbI. IIOBCEIHEBHOH JKU3HH JIBUTATEIIs Munu-npoexm
[TpuHIMIIBI JICHCTBUS BHYTPEHHETO CrOpaHusi, ObITOBOrO «Texunueckue
TEILIOBBIX MaIlIMH XOJIOMWIBPHUKA, KOHINIIHOHEPA. YCTpOMCTBA Hu
Onucanue CBOMCTB TeN U TEIUIOBBIX SBJICHUN IPAKTHYECKOE
C UCIOJIB30BaHUEM (DU3UYCCKUX BEITUYHH: PUMCHCHHE:  JIBUTATEIb
JIaBJIEHUE Ta3a, TeMIeparypa, KOJIM4eCTBO BHYTPCHHETO  CrOPAHMs,
TEIUIOTHI, BHYTPEHHSS DHEPrHs, paboTa rasza. OBITOBON  XOJIOMIIBHUK,
Pemenue pacu€THBIX 33724 € SIBHO 3a/1aHHOM KOHIUIIHOHEPY
36 | Kosdduument OJIE3HOTO (bu3NYECKO MOAEIBIO C UCTIOTB30BAHUEM
JeHCTBHS TEIIOBOM MAIIHHbI OCHOBHBIX 3aKOHOB ¥ (POPMYJI MOJIEKYIISIPHON
37 | Lukn KapHo - ero (GU3UKN U TEPMOJTUHAMUKH.
k0O GHLHEeHT HOIE3HOTO Pemenre kauecTBEHHBIX 3aJ1a4 C OMOPON Ha
neifcTBus M3y4YeHHbIE B pazjaene «MomnekynspHas
38 | MonekymsapHas  Qusuka w ($u3MKa U TEPMOIMHAMHKAY 3aKOHBI,
TEpMOIMHAMHKA. Pemenue 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS.
3amay PaGora B  Trpymmax  mpu  aHalu3e
39 | DKONTOrHYecKHe TPOGIEMET JOTIOTHUTEIIFHBIX MCTOYHUKOB HH(OpMAaIuu
TEMI0PHEPreTUKH IO TeMC
40 | IMapoobpa3zoBanue u Arperarsbie cocrosinus Beniecta. Pasospre | https:/resh.edu.ru/;
KOHIeHcanus. Vcmapenwe u HEPEXOJIBI Egps/// é gﬁgglr“/ teachers ;
ntp.//school-
KHUIICHUE. [IpoBeneHne 3KCIEPUMEHTA: U3MEPEHUE collection.edu.ru -
41 | Haceiennsii nap. JlaBnenue OTHOCHTEJIBHOM BIIAKHOCTH BO3lyXa. http://www.fizika.ru:
HACHIIIIEHHOT' O napa. Or1teHka abCOMIOTHBIX U OTHOCUTENBHBIX http://college.ru/fizika/
Brnaxxnocts BO3yxa MOTPEIIHOCTEeN N3MEPEHH I PU3NIECKUX
42 | ®azoBble EePEXOpl. BCJIMYMH.
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YpaBHeHue TEIIOBOTO

OaaHca

43

Kontposnbnast pabora Ne 3
«OCHOBBI MOJIEKYJIIPHOU
(bU3HUKY U TEPMOJUHAMUKI

44

Kpucrammueckue "
amopQHbIe Tena.
CoBpeMeHHbIE MaTepHAIIbI

N3ydeHune CBOMCTB HACHIIICHHBIX MTApPOB,
Croco00B N3MEPEHUS BIAKHOCTH
HaGnroneHnue kuneHus npu NOHMKEHHOM
JTABJICHUH, HATPEBAHUS U IJIABJICHUS
KPHUCTaJNINYECKOr0 BELIECTBA.

OOBsicCHEHHE PUHIUIIOB JICHCTBHS U
yCIIOBH 6€30I1aCHOT0 MCIIOJIb30BaHUS B
MIOBCEIHEBHOM KU3HU TUTPOMETPA,
ICUXPOMETpPA, KaJIOPUMETPA.

W3yueHne TeXHOIOTHI MOTyYeHHS
COBPEMEHHBIX MaTepHUajoB, B TOM YHUCIIe
HAaHOMAaTEpHaJIOB.

Pemenue pacu€THbIX 3a7a4 ¢ IBHO 3aJaHHOMN
($u3NYECKOI MOJEIBIO C UCIIOJIB30BaHUEM
ypaBHEHMsI TEIUIOBOIO OajaHca.

Pemenne kauecTBEHHBIX 33/1a4 C ONIOPOM Ha
U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(uznyecKue SBICHUS 110 TEME.
PacrniozHaBanue pu3nueckux sBJICHUHN B
y4eOHBIX OIBITaX U OKPYKAIOIIEH JKU3HU:
neopmanus TBEPABIX Tell, HarpeBaHUE U
OXJIQXKJIEHUE TeJl, U3MEHEHHE arperaTHbIX
COCTOSIHUH BEIleCTBa U OOBSICHEHHE UX Ha
OCHOBE 3aKOHOB ¥ ()OPMYJI MOJIEKYJISpHOU
bU3UKH.

Hcnonp3oBanne nHPOPMAIIMOHHBIX
TEXHOJIOTUH JUI TOUCKA, CTPYKTYPHUPOBAHHUS,
MHTEPIPETANNN U MTPEICTABICHHS
uH(pOpMAaIIUU TPU MOATOTOBKE COOOIIEHUI 0
NPUMEHEHUN 3aKOHOB MOJICKYJISIPHOW (DU3HUKH
U TEPMOJMHAMUKHU B TEXHUKE U TEXHOJIOTHIX

Munu-npoexm
«TexHOoIOoruy noJIy4eHust
COBPEMEHHBIX
MaTepHuasoB, B TOM YUCIIE
HaHOMaTepHaJIOB, U
HAHOTEXHOJIOTUN

Pasnen 4. DaekTpoanHaMuka

22

45

DNEeKTPUUECKUI
JJIeMEHTapHbBIE
3aKkoH

3apsn U
YaCTHIIBI.
COXpaHEHUs

DIIEKTPOCTaTHKA
[TpoBeneHME FKCIIEPUMEHTA: H3MEPECHUE
AIIEKTPOEMKOCTH KOHJCHCATOPA.

https://resh.edu.ru/;
https://uchi.ru/teachers ;

http://school-
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ANEKTPUUECKOTO 3apsaa. 3aKOoH

Kynona

46 | Pemenme 3amau Ha 3aKOH
Kynona

47 | DnexkTpuyecKoe noJie.
HanpspbkeHnocThb
AJIIEKTPUUECKOTO TOJIS

48 | CunoBbie JIMHUU. Ilone
TOYCUHOTO 3apsa i
3apspkeHHOro 1mapa. [IpunHnmn
CyNEepHO3UIUH MOJEN

49 | HanpsiKeHHOCTh
AIEKTPUIECKOTO TIOJIS.
[TpunHtUn CYIEPIO3UIIH
noJieii. Pemenune 3amaq

50 | IlorenmuanbHas SHEprus
3apsKEHHOTO Tena B
OJIHOPOJTHOM
AIEKTPOCTATUYECKOM oJe.
ITorenmuan
AIEKTPOCTATUUECKOTO TIONS H
Pa3HOCTh MMOTEHIIUAJIOB

51 | Cesse MEXIY
HaIPSKEHHOCTHIO i
Pa3HOCTHIO MOTEHIIHAJIOB.

OreHka aOCOMIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEepeHHH (HU3NIECKUX
BEJIMYHUH.

N3yyenue npuHIUIIOB ACUCTBUS
AJIEKTPOCKOIIA, MIEKTPOMETpa, KOHAEHCATOPA.
W3yuyenne npuHIUIIOB ACUCTBUS U YCIOBUI
0€3011aCHOr0 MPUMEHEHHSI B IPAKTUYECKOM
YKU3HH KOIIMPOBAJIBHOIO anmapara,
CTPYHHOTO IIPUHTEPA.

PaccmoTpenue pu3nuecknx OCHOBaHUN
JIEKTPOCTATUYECKON 3aIUTHI U 3a3EMJICHUS
IIEKTPOTIPUOOPOB.

Pemenne pacu€THbIX 3a7a4 C SIBHO 33JaHHOU
(u3UYECKON MOJEIBIO C UCTIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U ()OpMYJI
AIIEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 3aa4 C OLIOPOH HA
M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
bu3nueckre sIBIEHUS 2JIEKTPOCTATUKH.
Pacno3snaBanue pu3nyeckux sBIE€HUN B
y4eOHBIX OIBITAaX U OKPY’KarolleH KU3HU:
ANEKTPU3ALHNS TEJl, B3AMMOJICHCTBHE 3apsi10B
U 00BACHEHHE UX Ha OCHOBE 3aKOHOB U
(bopMyIT SIIEKTPOCTATUKH.

Onucanue U3y4eHHBIX CBOMCTB BEIIECTBA U
AIIEKTPUYECKUX ABJIEHUH C UCIIOJIb30BAHUEM
(bU3MUeCKUX BETMYMH: SJIEKTPUUECKUH 3aps/,
HANPSKEHHOCTD JIEKTPUYECKOTO OIS,
MOTEHIINAJ, Pa3HOCTh TOTEHIIUAJIOB,
BIEKTPOEMKOCTB.

AHanu3 (pU3NYECKUX MPOLIECCOB U SIBJICHHH ¢
HCIOJIb30BaHNEM (U3NYECKUX 3aKOHOB:
3aKOHA COXPaHEHHUs IEKTPUUYECKOTO 3aps/a,
3akoHa KyioHa.

Pabota B rpymnmax rnpu aHanuze
JIOTIOJIHUTEIbHBIX HCTOYHUKOB MH(POPMALIUU
U TIOATOTOBKE COOOIEHUI O MPOSBICHUN

collection.edu.ru ;
http://www.fizika.ru;
http://college.ru/fizika/

Teopueckoe 3a0anue
npogopuenmayuonnoi
HanpaeneHHocmu:
Domosvicmasxka
(évicmaexka) «OCHOBHEIC
TIPUHITAITHI JEHCTBUS
TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHIA:
3JIEKTPOCKOT,
AIIEKTPOMETP,
ANEKTPOCTaTUUECKAst
3aIuTa, 3a3eMIIeHHE
AJIEKTPONPUOOPOB,
KOHJIEHCATOop,
KOMHUPOBAJIBHBIN amnmnapar,
CTPYHHBI TIpUHTEp, U
yCIOBUI MX 0€30MacHOro
MIPUMEHEHUS B
IIPAKTUYECKON KUZHU

Munu-npoexm
«[IpyHUMNBI EUCTBUA H
YCIIOBHS 0e30macHOro
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OKBUIMOTEHLUATbHBIE 3aKOHOB 3JIEKTPOCTATUKU B OKPYXKAIOIIeH MIPUMEHEHUS B
MOBEPXHOCTHU JKU3HU U TIPUMEHEHUU MX B TEXHUKE MPAKTUIECCKOU KU3ZHU
KOIHUPOBAJILHOTO
amnrapara, CTPYHHOIO
MIPUHTEPAY
52 | DIEKTPOEMKOCTb.
Konpaencaropsi. DHeprus
3apsKEHHOT0 KOHJEHCATopa
53 | OcHoBBI AIIEKTPOCTATUKHU.
Pewenue 3amau.
54 | KontponsHass pabora Ne 4
«OCHOBBI 2JICKTPOCTATHKI
55 | Onexkrpuueckui Tok. Cuia ITocTOSHHBIN DIEKTPHUUECKHi TOK. TOKH B https://resh.edu.ru/;
toka. 3akoH OMa s yuacTka Da3JIMYHbIX CpeIax Egps/// / “ﬁh"lr“/ teachers ;
nenu. ConpoTuBiIeHUE [IpoBeneHue 3KCIEpUMEHTA: U3yUYEHUE Wa "
56 | Dnekrpuueckue LIETIN. CMCIIAHHOTO COCIMHCHUS PE3UCTOPOB; http://www.fizika.ru:
ITocnenoBsarensHoE u u3mepenne DJIC ucTouHnKa Toka 1 ero http://college.ru/fizika/
napajuieNbHOe COETUHEHUS BHYTPEHHETO COIIPOTUBIICHUS;
npoBoAHMKOB. JlabopaTopHas HaOJII0/IEHUE DJIEKTPOJIN3a.
pabdota Ne 8. «l3yueHue OreHka abCOMIOTHBIX M OTHOCUTENBHBIX
MOCJIEN0BATEIBHOTO " MOTPEITHOCTEN U3MepeHUN HU3NIECKUX
NapaJuIeIbHOTO  COECIMHEHUS BEJIMYMH.
eI OO0BsicHeHHEe TTPUHITUTIOB JACUCTBUS U
57 | IlocnenoBarenpHOE u yCIIOBUI 6€30M1aCHOr0 MPUMEHEHUS
napajuiesIbHOE COCTMHECHUS amIepMeTpa, BOJIbTMETpa, peocraTa,
MIPOBOJIHUKOB. Pemienue 3a1au HMCTOYHHKOB TOKA, 3JIEKTPOHATPEBATEIIbHBIX U
58 | PaGora 71 MOIIIHOCTb AIIEKTPOOCBETUTENBHBIX TPUOOPOB,
HIOCTOSIHHOTO  3JIEKTPUYECKOTO TEPMOMETPA COMPOTUBIICHUS], BAKYYMHOTO
TOKa JI10J1a, TEPMUCTOPOB U (HOTOPEIUCTOPOB,
59 | DneKTpoaBUKYyIIAs cUIIA. MOJTYTPOBOTHUKOBBIX TUOJIOB, TAIbBAHHUKH.
3akoH OMa Ui MOJIHOM IIEHH. Penrenue pvaéTHBIX 3a7a4 ¢ SIBHO 3aJaHHOU
Jla6opatopuas ~ pabora  Ne (bu3nUecKoil MO/IENbIO ¢ UCTIONBb30BaHUEM
9.«M3mepenue OCHOBHBIX 3aKOHOB M (DOPMYJT TEMBI
ANEKTPOABMKYIIEH CHJIBI U «ITOCTOSTHHBIN SJIEKTPUUECKHUIN TOKY.
BHYTPEHHETO CONPOTHUBIICHHS PacniosnaBanue pu3n4ecKux sBJICHUN B
UCTOYHHKA TOKA) y‘Ie6HI>IX OonbITax u Oprmammeﬁ KU3HU:
60 | 3akon Oma IS MOJHOM LIEIH. AIIeKTpUYecKasi MPOBOJIUMOCTb, TEIIOBOE,
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Penrtenue 3anau

61 | 3akOHBI TOCTOSIHHOTO TOKa.
Penrenue 3amau

62 | KoutponbHast pabora Ne 4.
«3aKOHbBI TOCTOSTHHOTO TOKa»

63 | Dnekrpuyeckas IpoBOJIUMOCTh
pa3IMYHBIX BEIIIECTB.
[TpoBoAMMOCTH METAaJIJIOB.
Tpanzucropsl

64 | DneKTpUYECKU TOK B BAKYyMe
U razax

65 | DnexTpuueckuii TOK B
JKUJIKOCTSIX. 3aKkoH
AIIEKTPOJIN3A

66 | DnexTpuyeckuit TOK B

pasnuMyHBIX cpenax. Pemienue
3aj1a4

CBETOBOE, XMMHUYECKOE, MATHUTHOE JCHCTBUS
TOKA.

AHanmM3 3JEKTPUYECKUX SABICHUN U
MIPOIIECCOB B LIETISIX MOCTOSTHHOTO TOKA C
HCIIOJIL30BaHHEM 3aKOHOB: 3aKOoH OMa,
3aKOHOMEPHOCTH MOCIIEIOBATEIHLHOTO U
MapauIeIbHOTO COCTMHEHHS TIPOBOTHUKOB,
3akoH [[xoynsa-JleHua.

Ornucanrie U3y4eHHBIX CBOMCTB BEIIECTB U
ANEKTPUUECKUX SIBJICHUHN C UCTIOIB30BaHUEM
(MBUYECKUX BEIMYUH: dJICKTPUUCCKUM 3apsiI,
CHUJIa TOKa, SJIEKTPUYECKOE HAIIPSHKEHHE,
ANEKTPUIECKOE COITPOTHBIICHHUE, PA3HOCTD
norennuanos, J/1C, pabora Toka, MOIIHOCTh
TOKA.

Hcnons3oBanne HHGOPMAITMOHHBIX
TEXHOJIOTHH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIIPETAIMH U TIPEICTABICHUS
nH(pOpMaIIUU TIPU MTOATOTOBKE COOOIIEHUN O
MIPUMEHEHHUY 3aKOHOB TIOCTOSIHHOTO TOKA B
TEXHUKE U TEXHOIOTHAX

Teopueckoe 3a0anue
npogopuenmayuonno
HANPAagieHHOCMuU:
DomosvicmagKka
(6vicmaska)

«OOBsICHEHHE OCHOBHBIX
MIPUHITATIOB JIEHCTBUS

TEXHUYECKHUX YCTPOUCTB H
TEXHOJIOTUI: aMIlepMeTp,
BOJIBTMETD, peocrar,
UCTOYHUKH TOKa,
AJIEKTPOHATPEeBATEIbHbIC
IPUOOPHI,
AIIEKTPOOCBETUTEILHBIC

puoopHI, TEPMOMETD
COTPOTHUBIICHUS,
BAKYyMHBIN VO,
TEPMUCTOPHI u
(bOoTOPE3UCTOPHI,
MOJYTPOBOIHUKOBBIN
O, raJibBaHUKa,
yCIOBUI MX 0€30MacHOro
MIPUMEHEHUS B

HpaKTHqCCKOﬁ KHU3HHU




67 | IloBropenne wu o0oOmEHNE
M3Y4EHHOTO
68 | ['ogoBas koHTpoOJIbHAS paboTa CornacHo rpaduky
MPOEKTHOM JEATEIIbHOCTH,
YTBEPKICHHOMY
MIPUKA30M JTUPEKTOpa

MBOY «I'umHazust Nely




11 kaace

Koa
Ne uyec
w/n Tema TBO OcHoBHBIE BUABI JeITEJILHOCTH nor, 20pP IIpumeyanue
4aco
B
Paznea 1. DaekTpoannamuka | 11
1 | B3anmoneticteue TOKOB. | 1 MarHuTHOE Hose. DIeKTPOMArHuTHasL https://resh.edu.ru/,
MarsuTHOE 1ose MHIYKLHS E::D:S/-//élclﬁgglr_u/teaChers ;
2 | Jlabopatopras pabora Nel. |1 I[IpoBeieHHE SKCIIEPUMEHTA: H3yYEHHE collection.edu.ru -
«Habmonenue JEeHCTBHSA Mar"HuTHOTO ITIOJIST KaTYIIKHU C TOKOM; http://www.fizika.ru;
MArHUTHOI'O IIOJII HA TOK» HUCCIIEIOBAHUE JIEHCTBUS IOCTOSHHOTO http://college.ru/fizika/
3 Bektop marauTHOM MHAYKIUU. | 1 MarHuTa Ha PaMKy C TOKOM;
Cuna Awmmnepa. Ilpumenenue HCCJIEIOBAHKE SIBJICHUS JIEKTPOMAarHUTHOM
3aKkoHa Amriepa VHIYKLH.
4 Pemenue 3amau. Cuna Amriepa | 1 Ornenka abCOIIOTHBIX ¥ OTHOCUTEIBHBIX
5 Bxoanast koHTposbHas padora | 1 MOTPEITHOCTEH H3MEepeHUH (HU3UIECKUX
6 JleticTBe MAarHUTHOTO MMOJIs Ha | 1 BEJIMYVH.
aBwxymuiics  3apan.  Cuna OObsicHeHHE TPUHIIUIIOB ACUCTBUS U YCIOBHIA
Jlopenua. MaruautHbIC 0€30macHOr0 MPUMEHEHUS TTOCTOSTHHBIX
CBOICTBA BEIIECTBA MarHuTOB, 3JIEKTPOMAarHUTOB,
7 MaruutHbiii notok. fBienue | 1 AJIEKTPOJIBUraTeNsl, yCKOpUTEIEH
ANEKTPOMArHUTHON MHAYKILIHMH. 3JIEMEHTApHbBIX YACTHUIl, UHIYKIIMOHHOMN MEeYUH.
Hamnpapnenue wHIyKITMOHHOTO Pemenne pacu€THbIX 3a1a4 Ha IPUMEHEHHE
toka. [Ipasuio Jlenna dbopmyn Tembl «MarHuTHOE TIOJIE.
8 JlaGopaTopnas pabora No2. |1 DJIEKTPOMAarHuTHasE MHIYKIUSD.
«M3yueHune SIBJICHUS Pelrenre kauecTBEHHBIX 33]1a4 C OMOPOM Ha
3JIEKTPOMArHUTHON M3yYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH 1
UHTYKITHH. 3akoH buznueckue SBICHHs TeMbl «MarHuTHoe
AJICKTPOMArHUTHOW WHYKITAN moJie.
9 CamonHIyKITHS. 1 ODJIEeKTpOMarHUTHASI MHIYKIHS. Munu-npoexm
I/IHIlYKTI/IBHOCTB. 3Heer;1 OnpeneneHHe HaIpaBJICHUs BEKTOpa «HpI/IHL[I/IHLI NEUCTBUA U

MAar"duTHOTIO I10JIA TOKa

MHAYKIIMY MarHUTHOT'O TIOJISl IIPOBOJIHUKA C
TOKOM, cHjibl Amrniepa u cuiibl JIopeHiia.
PacniozHaBanue pu3nuecKux sSBJICHUN B
y4eOHBIX OIbITaX U OKPY’KaIOLIEH KU3HU:

YCIIOBHS 06e301macHOTO
MNPUMCHCHUS MMOCTOAHHBIX
MarHUTOB,
OJICKTPOMAIrHUTOB,
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B3aMMOJCHCTBHE MAarHUTOB,
AJEKTPOMArHUTHAS MHAYKIUS, 1EHCTBUE
MarHUTHOTO T0JISl HA TPOBOJHUK C TOKOM U
JBYOKYIIHMICS 3apsii.

AJIEKTPOJBUTATEIIS,
YCKOpHUTEIIEH
AJIEMEHTAPHBIX  YaCTHII,
WHIYKIIMOHHOMN NIEYM)»

10 | Pewenue 3amad. | 1 AHann3 3JIEKTPOMAarHUTHBIX SIBIICHUHU C
DNIEKTPOMArHUTHAS. WHYKIIHS UCTIOJIb30BAHUEM 3aKOHA 3JICKTPOMArHUTHOM
11 | KontpompHast  pabora Nel. |1 UHAYKIUH.
«MarauTtHoe noJe. Ornucanmne U3y4eHHBIX CBOKWCTB BEIIECTB U
DJEeKTpOMarHuTHas AIIEKTPOMArHUTHBIX SIBJICHUM C
WHITYKITHS UCTIOJIb30BaHUEM (DU3MYECKHUX BEMUMH:
WHAYKIHUS MarHUTHOTO TOJIs, cujia Amriepa,
cwia JlopeHIa, MHIYKTHBHOCTh KaTyIIKH,
SHEPrus NEKTPUUECKOr0 U MarHUTHOTO
IOJIEH
Paszaea 2. Kosie6anusa u 24
BOJIHBI
12 | CBobGomHble  Mexanmdeckue | 1 MexaHudeckue M SJeKTpoMarHuTHbIe | Nitps://resh.edu.ru/;
Konebanus.  ['apMOHHMYECKHE Kone6anus Ettpﬁ// / “ﬁh'-lr“/ teachers ;
KoseOanus UccnenoBanue napamMeTpoB KojieOaTeIbHOM c_g%u.ru :
13 | 3aTtyxaromue U BbIHYXKAEHHbIE | 1 CHUCTEMBI — IIEpHUOJ1a, YaCTOThI, aMIUIUTYIbI U http://www fizika.ru;
xoneOanus. Pesonanc. (assl KoneOaHni (IPYKUHHBIA H/AIH http://college.ru/fizika/
14 | JlaGopatopHass pabGota Ne3. |1 MaTeMaTHYECKUI MasTHHK).
«Omnpenenenue YCKOpEHUS Hab6nronenue 3aryxaronmx Kojie0aHui.
CBOOOAHOTO  MaJieHUsT  TpHU HccnenoBaHue CBONCTB BBIHYXIEHHBIX
MTOMOIIM HUTSTHOTO MasITHHKA) KOJIeOaHUH.
15 | CBoOoaHbIE W BBIHY)XJCHHbIE HaGnronenue pezoHanca.
AJIEKTPOMArHUTHBIE 1 [TpoBeneHue SKCIIEpUMEHTA:
konebanus.  KonebarenbHbIi MCCJICIOBAHKE 3aBUCIMOCTH TIEPUOIa MAJTBIX
KOHTYD KoJieO0aHUH Tpy3a Ha HUTH OT JIJTUHBI HUTH H
16 | Ilepuon cBoboaHbIX | 1 MaccChl Ipy3a;
ANEKTPUUECKUX  KOJICOAHUH. UCCIIIOBAaHHIE TIEPEMEHHOTO TOKa B IIETIH U3
®opmyna Tomcona MOCJIEIOBATENIBHO COeTUMHEHHBIX
17 | Ilepemennblii dnexkTpuyeckuii | 1 KOHJICHCATOPa, KaTyIIKA U pe3UCTOpa.

TOoK. Pe3ucrop, koHneHcarop u
KaTyllka HWHAYKTUBHOCTH B
LENU  MEPEMEHHOro  TOKa.
Pe3oHaHc B AIEKTpUYECKON

OreHka aOCOMIOTHBIX 1 OTHOCUTEBHBIX
MOTPEITHOCTEH H3MepeHUN (HU3UIECKUX
BEJIUYMH.

OO0BsicHeHHE TTPUHITUTIOB ACHCTBUS U YCIIOBUMA
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enu 0€30macHOr0 MPUMEHEHHS DJIEKTPUIECKOTO

18 | I'eneparop MIEPEMEHHOTO 3BOHKA, FTEHEPATOpa IMEPEMEHHOTO TOKA,
Toka. Tpanchopmarop JIMHUM JIeKTponepeaay.

19 | [IpousBoxcTBO, mepenada U Pemenne pacy€THbIX 3a1a4 C IBHO Munu-npoexm
NOTpeOJCHUE  AIEKTPUUECKOU HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U «IKOJOTUYECKUE  PHUCKH
SHEPruu (1)OpMyH, OIMUCBIBAOIINX MCXAaHUYCCKUEC U npu IPOU3BOJICTBEC

AJICKTPOMArHUTHBIE KOJIeOaHMsI. AIEKTPOIHEPTUH.
Onucanue MEXaHUYECKUX U Kynbrypa ncnonb3oBaHus
ANIEKTPOMArHUTHBIX KOJICOAHUH C 3IEKTPOIHEPTUU B
MCIIOJIb30BaHNEM (U3NYCCKUX BEITUIHH: TTOBCETHEBHOM KU3HU

20 | DieKTpOMarHUTHBIC MEepPUO U YacToTa KoJeOaHUu, aMIUIUTy1a U

konebauus. Peniegue 3a71a4 (1)21321 KOJIe6aHI/II71, 3apsad U CuJia TOKa B
rapMOHUYECKHUX JIEKTPOMArHUTHBIX
KoJIeOaHUsX.
Pelnienue kauecTBEHHBIX 3a/1a4 ¢ ONOPOM Ha
M3y4YEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH,
OIMCHIBAIOIIE MEXAHUYECKUE U
AJIEKTPOMArHUTHBIE KOJIeOaHMsI.
Pabora B rpymnmnax npu IiaHupPOBaHUH,
MIPOBEICHUH Y MHTEPIIPETAIIUU PE3YJILTATOB
ONBITOB, U aHAJIM3€E JOMOJHUTEIBHBIX
HMCTOYHHKOB WH(OPMAIUU IO TEME

21 | BoaHOBBIE SIBJICHHSL. MexaHu4yeckue U HICKTPOMATHUTHbIC BOJHbL | https:/resh.edu.ru/;
XapaKkTepuCTUKU BOJTHBIL. N3y4enne 00pa3oBaHus U PacPOCTPAHEHHS Egps/// é gﬁg:ﬂr“/ teachers ;
3BYKOBBIE BOJIHBI MONEPEYHBIX U MPOJOIbHBIX BOJH. mu.ru ;

22 | Nurepdepenuns, nuppakuus u HaOnroneHue oTpaxxeHus U NpeIoMIICHHUS, hitp://www.fizika.ru:
nojsgpu3zanusd  MEXaHHYECKHUX uHTepdepeHn 1 TUdPaKIUd MEXaHUIECKUX | http://college.ru/fizika/
BOJIH BOJIH.

23 | DIEeKTpOMAarHUTHOE mnoJe. HaGntoeHue cBsA31 TPOMKOCTH 3ByKa U Teopueckoe 3a0anue
DneKTpOMarHuTHasI BOJIHA. BBICOTHI TOHA C aMIUTUTY/I0M M 9aCTOTOM npogopuenmayuonno
PazButue cpencts cBsa3u Kose0aHui, 3ByKOBOT'O PE30HAHCA. HanpaeieHHocmu:

UccnenoBanue cBOMCTB 3JEKTPOMArHUTHBIX domoevicmagka

BOJIH: OTpaXXEHUE, MPEIOMIICHHE, (6vicmasKa)
nossipu3anus, Judpakius, THTephepeHITns. «O0BsICHEHHE OCHOBHBIX
W3yuyenue ycioBUl U3ITy4eHUS MPUHILIMIIOB JEHUCTBHUSA

AJIEKTPOMArHUTHBIX BOJIH, B3AaUMHOMN
opueHTanuu BekTopos E, B, v B

TEXHUYECKHUX YCTPOMCTB U
TEXHOJIOTHH, TaKhX Kak:
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AIIEKTPOMAarHUTHOM BOJIHE. MY3bIKaJIbHbBIE
N3yuenue npuMeHeHus 31eKTPOMarHUTHBIX UHCTPYMEHTBHI,
BOJIH B TEXHHKE U OBITY. yIIbTPa3ByKOBast
OObsICHEHHE TTPUHIIATIOB ICUCTBUS U YCIOBHIA JIMarHOCTHKA B TEXHUKE U
0€301acHOr0 MPUMEHEHHS MY3bIKaJIbHBIX MEIUIIHE, panap,
MHCTPYMEHTOB, YJbTPa3BYKOBOM paauoNpUEMHHUK,
JTUArHOCTHKHU B TEXHUKE U MEAUIIMHE, pajapa, TEJIeBU30D, aHTCHHA,
paauonpuEéMHUKA, TEJIIEBU30Pa, AaHTCHHBI, TenedoH, CBY-nieub,
tenepona, CBU-neun. yCJIOBHHM HMX 0€30I11acHOro
Peienre pacu€THBIX M KAUECTBEHHBIX 3a/1a4 C MIPUMEHEHUS B
OMOPOY HA U3yYEHHBIEC 3aKOHBI U MPAKTUYECKON YKU3HI.
24 | MexaHnudeckue " 3aKOHOMEPHOCTH, OIIMCHIBAIOILINE Huckyccus 00
3JIEKTPOMAarHuTHbIE KojeOaHus pacnpocTpaHEHUE MEXaHUYECKUX U AIEKTPOMArHUTHOM
Y BOJIHBI AJIEKTPOMArHUTHBIX BOJIH. Mcnionb3oBanue 3arpsi3sHEHUHU
MH(OPMALIMOHHBIX TEXHOJIOTHH JIJIs TIOUCKA, OKpY>KaroIen cpeibl
25 | KontponbHas  pabora  Ne2 CTPYKTYPUPOBaHUS, UHTEPIIPETALUN U
«MexaHn4eckue u npecTaBieHus HHpopMaLuu mpu
SIICKTPOMATHUTHBIE KOJ€OaHUs MOJITOTOBKE COOOIICHU 00 UCTIOIB30BAHUU
Y BOJIHBD) AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE.
VYuacTtue B JUCKYCCUU 00 JIEKTPOMarHUTHOM
3arpsi3HEHUU OKPYXKarolen Cpebl.
PaboTa B rpynmnax npu rmiaHUPOBaHUH,
MIPOBEJCHUM Y UHTEPIIPETALIUU PE3YJIBTATOB
OTIBITOB U aHAJIN3€ JOTIOTHUTEIBHBIX
MCTOYHUKOB MH(GOPMAIUH 110 TEME
26 | Pa3Butne B3IJISIZIOB Ha OnTuka https://resh.edu.ru/;
npupony  csera.  CKOpoCTb 3y4eHue ABJIEHUS OTHOIO BHYTPEHHETO Ettp_sl:// ! “ﬁh'-lr“/ teachers ;
cBeTa. 3aKOH OTPAKEHUS CBETA OTPaKEHUSI, €r0 IPUMEHEHHS B CBETOBO/JIC. C_gmu.ru :
27 | 3akOH TpPETOMIIEHHSI CBETA. H3yuenne Mojeneil MUKPOCKOIIA, TEAECKONA. | hitp://www.fizika.ru:
ITonHoe oTpakeHue [Tonydenue criekTpa ¢ HOMOIIBIO PU3MBI U http://college.ru/fizika/
28 | 3akoHbl OTpaXKE€HUs u TUGPaKIIMOHHON PEIIETKH.
npesioMyieHus1 cBeta. Pemienne N3mepenne mokazarenst mpeIoMIICHUS CTEKJIA.
3amad. JlaGopatopHasi pabora HccnenoBanue CBONCTB N300pakeHU! B
Ne4. «3mepenne mnokaszarens JIMH3aX.
MPEJIOMJICHUS CTEKJIIA» OObsICHEHHE TTPUHIIUTIOB ICUCTBUS U YCIOBHIA
29 | JIuuzsl [Toctpoenue 0€30macHOT0 MPUMEHEHHUST OUYKOB, JTYTIBI,

M300pakKeHUs] B JIMH3aX.

(I)OTO&HHapaTa, MNPOCKIHUOHHOTO arimapara,



https://resh.edu.ru/
https://uchi.ru/teachers
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/

OnTtuueckass  cujia  JIMH3BL
JlaGopatopnass pabota NeS5.
«Omnpenenenue OITHUYECKOM
CHUJIBI u ¢doxycHOTO
PACCTOSIHUS JIMH3bI»

30

®opmysia  TOHKOM  JIMH3BIL.
VBenuuenue auH3El. Penrenue
3a7a4

31

BonnoBas ontuka. ucnepcus
cBera. VHTepdepenuus cpera.
KorepeHTHBIC HCTOYHUKU

32

Hudpakmus CBeTa.
Judpaxuuonnas pemeéTka.
Jlaboparopnas pabora Ne6.
«3MepeHne MIMHBI CBETOBOU
BOJIHBI)

33

ITonepeunocts CBETOBBIX

BOJIH. HOJ'I)IpI/ISaI_[I/ISI

34

I'eomerpuueckass u BOJHOBas
ontuka. Pemenue 3amay

35

KonTtponbHast pabora  Ne2.
«OnTuka

MHUKPOCKOIIA, TEIECKONa, BOJIOKOHHON
OINTUKH, TU(PPAKIMOHHON PEIIETKH,
MOJISIPOUA.

Pemienue pacu€THbIX 3a71a4 C IBHO 3aJJaHHOU
(bu3nYECKO MOAEIBIO C UCTIOIB30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMYJI
r€OMETPUYECKON ONTHUKHU.

[TocTpoenue u onucanue U300paxeHus,
C03J1aBa€MOI0 IIJIOCKUM 3€pKaJloM, TOHKON
JIMH30M.

PaccmoTpenue npenenoB IpUMEHUMOCTH
F€OMETPUYECKON ONTUKH.

Pacno3naBanue ¢pu3nyeckux sBieHU B
OIBITAX Y OKPYXKAIOLIEH KU3HU:
MPSIMOJIMHEITHOE pacpOCTpaHEHHUE CBETA,
OTpaKeHHE, IPeIOMIICHIE, HHTePPEePEHIIHS,
T pakus 1 MoJsipyu3aius CBeTa, TUCIepCus
CBeTA.

N3yuenue ycnoBuil HaOIr0A€HUS
MAaKCMMyMOB 1 MMHUMYMOB B
UHTEepPEPEHIIMOHHON KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.
YcnoBue HaOII0A€HUS TIIaBHBIX MAKCUMYMOB
IIPU NIaJICHUM MOHOXPOMAaTUYECKOIO CBETA Ha
TUPPAKLUOHHYIO PEIIETKY.

AHaIN3 ONTUYECKUX SBJICHUH C
UCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MIPSMOJIMHEMHOTO paclpOCTPAaHEHHUs CBETA,
3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI
MIPEJIOMJIEHUS CBETA.

Onucanne ONTHYECKUX SBICHUM C
HCIOJIb30BaHNEM (PU3NYECKUX BEJTUUMH:
(oKyCHOE pacCTOsSHUE U ONTHYECKas CHJia
JIMH3BI

Pa3nen 3. OcHOBBI
crnenraJbHOM TeOpHHU
OTHOCHTEJIbHOCTH




36 | IToctynaTsr teopun | 1 Pemenre kaueCTBEHHBIX 3a/1a4 C ONOPOH Ha https://resh.edu.ru/;
oTHOCUTENIbHOCTH. (OCHOBHBIE usyuennble moctynaarsl CTO. Egps/// é gﬁgglr“/ teachers ;
CIICAICTBHS W3  IOCTYJIATOB Hcnonp3oBanue nHHOPMAIIMOHHBIX mu.ru ;
TEOPUH OTHOCUTEILHOCTU TEXHOJIOTHH JUIS TIOUCKA, CTPYKTYPUPOBAHUS, | hitp://www.fizika.ru:
37 | DneMeHThl  peNSITHBUCTCKOM | 1 WHTEPIPETAIMN U TTPEICTABICHUS http://college.ru/fizika/
JMHAMUKH. 3aBUCHUMOCTh uH(OpMAIIUY TIPH MTOATOTOBKE COOOIICHUN O
Macchl OT CKOPOCTH rpaHuax MPUMEHUMOCTH KJIaCCUYECKOM
38 | Ca3p Mexay Maccot wu |l MexaHuku 1 ocHoBax CTO
SHEpruen
39 | OcuoBbl CTO. Pemenne 3amau | 1
Pa3nen 4. KBanToBasi 15
¢usnka
40 | 3apoxxzeHue KBaHTOBOM | 1 DJIEeMEHTbI KBAHTOBOW ONTUKHU https://resh.edu.ru/; Munu-npoexm
Teopuu. DOTOHEI Ha6monenne GoTosddekra Ha yCTaHOBKE C Egps/// é gﬁg'olr“/ teachers ; | «Texunueckue
[IUHKOBOM IJIACTHHOM. _picoll ection.edu.ru ; yCTpOMCTBA "
HccnenoBaHue 3aKOHOB BHEIITHETO http://www.fizika.ru: MPAKTUYECKOE
dororddekra. http://college.ru/fizika/ | IPUMEHEHHUE:
OObsCHEHHE OCHOBHBIX IIPUHIUIOB AeiicTBus | hitpi//kvant.mecme.ru/ ; | horosseMenT,
TEXHUYECKUX YCTPOUCTB, TAKUX KaK: %EW dboTomaTunK, COJHEYHAS
dboTorneMeHT, POTOAATUHK, COTHEUHAS htt://elkin52.narod.ru/ Oartapesi, CBETOUOI
41 | OtkpeiTHE ©  wuccienoBanue | 1 Oarapes, CBETONO/I; U YCIOBUM HX
doroadexra 0€301acHOr0 MPUMEHEHHSI B TPAKTUYECKOM
42 | YpaBHenue OiHmTeHa 1 |1 JKU3HH.
dororddekra. Pemenne 3agay Pemenue pacu€THbIX 3a1a4 ¢ IBHO 3aJaHHOMN
43 | JaBnenue ceera. Ombitel I1LH. | 1 (U3UYECKOMN MOJIETBIO C UCIIOIH30BAHUEM
Jlebenena OCHOBHBIX 3aKOHOB ¥ ()OPMYJT KBAHTOBOM
44 | XuMudecKoe JIeHCTBHE CBeTa 1 ONTHUKH.
45 | Texuudeckue ycTpoiicta i ux | 1 Perenne kaueCTBEHHBIX 3a/1a4 C OMOPOH Ha

MPAKTUYCCKOC ITPUMCHCHHNC

M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
KBaHTOBOM ONTHKH.

Pacno3znaBanue Gpu3nyeckux sBIeHUI B
y4eOHBIX OMBITaX: (POTOATEKTPUUECKHIA

s dexT, CBeTOBOE /1aBIICHHE.

Onucanue U3y4eHHBIX KBAHTOBBIX SIBJICHUH 1
IPOLIECCOB € UCMOJIB30BaHUEM (DPU3HUECKUX
BEJIMYMH: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI M 4aCTOTA CBETA, SHEPIHsl U



https://resh.edu.ru/
https://uchi.ru/teachers
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https://uchi.ru/teachers
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http://college.ru/fizika/
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http://elkin52.narod.ru/

UMITYJIBC (JOTOHA

46

Crpoenue aroma.  OmbIThI

Pezepdopna

47

KBantoBeie mnocrtynatel bopa.
Crnektp ypoBHEM  sHEpruu
aToMa BOJOpoja

48

BonHOBBIE CBOICTBa 4YacTHULI.
Bounebl e bpoins

49

Brinyxaennoe
cgera. Jlazepsl

H3JTy4YCHUC

CrpoeHue aToma

N3yuenune moxenu onwita Pesepdopra.
[IpoBeaenue sxcrepuMenTa o HabJk0ICHUIO
JMHENYaToro crekTpa.

Ornenka abCOIOTHBIX U OTHOCUTEIIBHBIX
MOTPEITHOCTEH M3MepeHU (HU3UIECKUX
BEJIUYMH.

N3yuenune moxnenu aroma: TomcoHa,
MJIaHETapHOU MOJIEJIM aTOMa, MOJIETTU aToMa
bopa.

N3yuyenue cnekTpa ypoBHEW JHEPIUM aTOMa
Boiopoa. OObsICHEHHE TPUHIIUIIOB ACHCTBUS
U yCJIOBHI 6€3011aCHOr0 MPUMEHEHHUS
CIEKTPOCKOIIa, Jlazepa, KBAaHTOBOTO
KOMITbIOTEPA.

Pemenne kauecTBEHHBIX 3a7a4 C OMOPOiIl HA
W3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
busnueckue sBiaeHus no reme «CTpoeHue
aToMay.

Pacno3naBanue Gpu3ndeckux sBIeHUM B
y4€OHBIX OIBITAaX: BOBHUKHOBEHUE
JUHEWYATOro CEeKTpa U3IyUEHHUs.

AHaM3 KBaHTOBBIX MPOIECCOB U SIBJICHUM C
MCIIOJIb30BaHUEM NocTynaroB bopa

https://resh.edu.ru/;
https://uchi.ru/teachers ;
http://school-
collection.edu.ru ;
http://www fizika.ru;
http://college.ru/fizika/

Munu-npoekm
«OCHOBHBIE  MPUHLMIIBI
JICUCTBUSL ~ TEXHUYECKUX
YCTPOMCTB: CHEKTPOCKOIL,
jasep, KBaHTOBBIN
KOMIIBIOTEP, YCIOBUS HX
0€30MacHOTO MPUMEHEHHS
B IIPAKTHYECKOU KU3HU»

56

OTkphITHE PAIMOAKTUBHOCTH.
3aKoH PaauOaKTUBHOIO
pacmaja

57

OtkpeITHE IIPOTOHA 51
HelTpoHa. HykioHHas Monens
a1pa

AToMHOE S1po
N3yuenune sKCrIepuMEHTOB, JOKA3bIBAOIINX

CIIO’KHOCTH CTPOEHHSI aTOMHOTO Si/Ipa.
HccnenoBanue TpeKOB YacTHII (TI0 TOTOBBIM
dororpadusm).

W3yueHue siaepHbIX CUIL, SACPHBIX PeaKIui

https://resh.edu.ru/;
https://uchi.ru/teachers ;
http://school-
collection.edu.ru ;
http://www.fizika.ru;
http://college.ru/fizika/
http://kvant.mccme.ru/ ;
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58

Anepubie peakuuu. Jlenenue u
CUHTE3 siiep. DHEPreTUUECKUI
BBIXO/I SI/IEPHBIX PEAKITUN.

53

S nepubrit
[IpumeHenue
SHEPIrUH. M30TOomEL.
buonorndeckoe JIeficTBUE
PaAMOAKTUBHBIX M31y4YEeHUN

peakTop.
SIIEPHOM

54

KontponbHast pabora  Ne3.
«KBanTOBas ¢uzuka. AToMHas
U siiepHast GU3nNKa

CHHTE3a U pacraja, TepMOSAEPHOTO CUHTE3A.
N3ydeHune HyKIIOHHOW MOJIENH sA1pa
I'eitzenbepra-liBaneHko.

OOBsicCHEHHE YyCTPOICTBA U MPUMEHEHUS
JI03UMETpa, KaMepbl Buibcona, saiepHoro
peakTopa, aTOMHOU OOMOBI.

Pemienue 3amad ¢ onopoit Ha MOJy4YEHHbIE
3HaHMUS, B T.4. O 3apsAJ€ U MAaCCOBOM YMCIIE
anpa.

PacnioznaBanue pu3nueckux sSBJICHUN B
y4eOHBIX OIBITaX U B OKPYKAIOUIEH KU3HHU:
€CTECTBEHHAs U UCKYCCTBEHHAs
PaaOAKTUBHOCTb.

Onucanue KBaHTOBBIX SIBJIEHUN U MPOLIECCOB
C UCMOJIb30BaHUEM (PU3NYECKUX BETUUHH:
HepUo/ Moypacraja, SHEprus CBsA3U
ATOMHBIX fA7Iep, AePEKT MacChl siapa.

AHanu3 IpoLeccoB U SBICHUM ¢
UCII0JIb30BaHNEM 3aKOHOB U ITOCTYJIATOB:
3aKOH COXPaHEHHUs AIEKTPUUYECKOT0 3aps/a,
3aKOH COXPAaHEHMs MacCOBOI0 YHCIIA,
noctynatel bopa, 3aKkoH pagl0aKTUBHOTO
pacmaja.

VYyactue B paboTe Kpyriaoro crosa
«DyH1aMEHTaIbHbIE B3aUMOACUCTBHS.
EnuncTBO m3nueckoil KapTUHBI MUpay.
Hcnonb3oBanue nH(HOpMaIIMOHHBIX
TEXHOJIOTHUH JIJIsl TOMCKA, CTPYKTYPUPOBAHUS,
MHTEPIIPETALIMU U TIPEACTABICHUS
nH(pOpMaLUU IPU MOATOTOBKE COOOIIEHUM O
NPUMEHEHUN 3aKOHOB KBaHTOBOM (pr3uKH B
TEXHHUKE U TEXHOJIOTHUSX, IKOJIOTMUECKUX
acIeKTax sJIEpPHON SHEPTETUKH

http://www.all-
fizika.com/

http://elkin52.narod.ru/ '

Pa3pnen 5. diaemeHTHI
ACTPOHOMUM U ACTPOPUUKH

55

Otanbl pa3BUTHsI aCTPOHOMUU

[ToaroToBka cooOuieHnit 00 dTanax pa3BUTHUS



http://www.all-fizika.com/
http://www.all-fizika.com/
http://elkin52.narod.ru/

U €€ METOIbI

ACTPOHOMMH, O IIPHUKIIATHOM U

56 | Bugumeie JBUOKEHUS MHPOBO33PEHUECKOM 3HAUEHUU aCTPOHOMUH,
HeOecHbIX Ten. [IpakTuueckas 0 METOJIax MOJY4YCHHs HAyYHBIX
pabota «Onpenenenue ACTPOHOMMYECKUX 3HAHUM, OTKPBITUSIX B
MOJIOXKEHUS HeOECHBIX COBPEMEHHOI aCTPOHOMUH.
O0OBEKTOB Ha  KOHKPETHYIO W3y4eHne COBpEMEHHBIX IIPEICTaBIECHUMN O
JTaTy» IPOUCXOXKAECHUH U 3BoJrorK CoHLa U
57 | Ctpoenue COJIHEYHOMN 3BE3I.
cucrembl. Cucrema 3emis- W3ydeHue TUIIOB rallakTHK, PaJHlorallakKTUK U
JlyHa. KBa3apoB.
58 | ®usnyeckas MpUpOJa IUTAHET N3yueHue ABMKEHUS] HEOECHBIX TeT,
nu Manbix Tten ConHeuHOMU 3BOJIIOIMU 3BE3/ U BeeneHHoM, MpoLeccos,
CHUCTEMBI MPOUCXOISAIINX B 3BE3AX, B 3BE3THBIX
59 Counuize. OCHOBHEIE CHCTEMaX, B MEKIaIaKTHICCKOM cpene,
XapaKTePUCTHKH 3BE3I. MacIITaOHOW CTPYKTYpbI BeeneHHoit.
DBOIIONHUS 3BE3] OO0bsicuenue pacmmpenus BeenenHoit Ha
60 | lNamaktuku.  CtpoeHme U OCHOBE 3aKoHa Xab0ua.
sBoIIOLUs Beenennoit [ToaroToBka Kk 00CYX/IEHUIO HEPEIIEHHBIX
61 | OTKkpeITUS B  COBPEMEHHOM npobIeM acTPOHOMHH. VYyactue B JUCKYCCHM O
ACTPOHOMHUH [TpoBenenune HaOMIOACHUI HEBOOPYKEHHBIM HEPELICHHBIX IpoGIemMax
[71a30M € HCTIONB30BAHUEM KOMITbIOTEPHBIX ACTPOHOMHH
MIPUJIOKEHUH JJIs1 OTIpEeIeTICHUS TTOJI0KEHUS
HeOeCHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHbIE c0o3Be3/11s1 CEeBEpHOT0 MOJTyIIapUs
U IpKHE 3BE3BI.
[TpoBenenune HabmoaeHui B Teneckorn JIyHsl,
mianer, Mitednoro Ilyru.
VYyactue B AUCKyCCUU O HEPEIIEHHBIX
npobaemMax aCTPOHOMUH
Paspnen 6. O0o0maromee
NOBTOpPEHHE
62 | Enunas Qusnueckas KapTuHa VYyacTte B AUCKYCCHH O POJIH (PU3UKH U
Mupa ACTPOHOMHUU B PA3IMUYHBIX cepax
63 | Pu3nKa U TEXHUKA JIeATETbHOCTH YEJIOBEKA.
64 | locTmxeHus COBpEMEHHOU [ToaroroBka cooOuieHni 0 MecTe PU3NIECKOIN

bu3uKn

KapTHUHBI MUpPaA B Py COBPEMEHHBIX




65 | Ponp Qu3uku u actpoHOMHH B MPEJCTABICHUN O IPUPOJIE.
pa3IMYHBIX cepax Beinonnenue yueOHbIX 3a1aHUH,
JESITEIbHOCTH YEJIOBEKa JEMOHCTPHUPYIOIINX OCBOEHHUE OCHOBHBIX
MOHSTHIA, (PU3HMUECKUX BEIIMYNH U 3aKOHOB
kypca ¢usnku 10—11 kiracco
66 | PeszepBHOE Bpems
67 | Ilopropenne wu o00oOImIEHNE
M3Y4YEHHOTO
68 | ['ogoBas koHTpoOJIbHAS paboTa CornacHo rpaduky
MPOEKTHOM AESATEIbHOCTH,
YTBEPKIACHHOMY
MIPUKA30M JUpPEKTOpa

MBOY «I'umHazust Nely
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