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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOr0O ypOBHS HAa YPOBHE CpPETHETO OOIIero
oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBE IOJOKEHHUH U TpeOOBaHUN K pe3ylibTaTaM
OCBOEHHS OCHOBHOW 00pa3oBaTenbHOIN mporpaMmsl, npeactasieHHbix B PI'OC COO, a
Takke c yu€roM denepanbHOil paboyeil mporpamMmbl BOCHUTaHUS M KOHLEMIUU
npenojaBaHusi yueOHoro mnpeamera «®dusmka» B 00pa30BaTENbHBIX OpPraHU3ALUAX
Poccuiickoit denepannu, pealiu3yomnUX OCHOBHBIE 00pa30BaTelbHbIE IPOTPAMMBI.

Coneprkanue mporpamMmbl 1o (pu3HKe HampaBiIeHO HAa POPMHUPOBAHHE €CTECTBEHHO-
Hay4yHOUM KapTuHbI Mupa oOyvarommxca 10—11 kiaccoB mpu oOydeHuM uX (usmke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOro mnoaxona. [Iporpamma mno
¢usuke coorBerctByeT TpeboBanusiM PI'OC COO K mIaHUPYEeMbIM JTUYHOCTHBIM,
OpEeIMETHBIM M METANpeIMETHBIM pe3ylbTaraM OOYyYeHHs, a TaKXKe YYUTHIBAET
HEOOXOJIMMOCTh ~ peaju3allid MEXIPEIMETHBIX CBA3€H (U3UKH C €CTECTBEHHO-
Hay4YHbIMM y4e€OHBIMHM TpeaMeTaMu. B Heil ompenenstoTcss OCHOBHBIE L€ U3y4YEHUS
¢Gbu3MKU Ha YPOBHE CpeHETo O0IIero o0pa3oBaHus, MIaHUPYEMbIE Pe3yIbTaThl OCBOCHHUS
Kypca (pU3UKU: TUYHOCTHBIE, METAIIPEIMETHBIE, MpeAMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma o ¢u3nKe BKIOYAET:

® [JJaHUPYEMBIEC PE3yJbTaThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM

qucie MpeIMETHBIE Pe3yNbTaThl M0 roJaM 00yUYeHHUs;

e cojaepxaHue ydyeObHoro npenmMera «Duszmka» mo rogam oOyueHus.

®du3uka Kak Hayka o0 Hambosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KAa4eCTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKIJIaJ B CHUCTEMYy 3HaHUU 00
okpyxatorieM wmupe. IIkonapHBIA Kypc QUMK — CHCTEeMOOOpasyromui s
€CTECTBEHHO-HAYUHbIX Y4E€OHBIX MPEIMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI Jie)KaT B
OCHOBE TIPOIIECCOB M SBJICHUW, H3y4aeMbIX XHMHEH, Ouomorued, Quandeckoi
reorpadueit u actpoHomuell. Mcrnonb3oBaHWE W AKTHUBHOE NpPUMEHEHHE (HU3MYECKUX
3HAHUI OIpenessieT XapakTep W pPa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHH B cdepe
HHEPreTUKU, TPAHCIOpPTa, OCBOEHHS KOCMOCA, TMOJYy4YEHUS HOBBIX MaTepuaioB C
3aJJaHHBIMH CBOMCTBaMH M Jpyrux. M3ydeHue (u3MKH BHOCHUT OCHOBHOHM BKIaJd B
dbopMHpOBaHNE €CTECTBEHHO-HAYUYHON KapTHHBI MUpa o0ydaromuxcs, B (OpMHUpOBaHUE
YMEHUI TPUMEHSITh HAyYHBI METOJ TO3HAHWS TIPH BBHIMOJHECHHH WMHU Y4eOHBIX
VCCIIEIOBAHUM.

B ocHOBY Kkypca ¢pu3uku 17151 ypOBHS CpeiHero o0miero oopa3oBaHus MOJIOKEH P
uzei, KOTOpble MOYKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 OCTPOESHUSI.

Hoesa yenocmnocmu. B COOTBETCTBUM C€ HEW KypC SBIFETCS JIOTMUECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepuaid M3 BCEX paslieloB (PHU3MKH, BKIIOYAET Kak
BOTIPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuan Kypca pu3uku oObeaIuHEH
BOKpYr (¢usmueckux Teopuil. Bemymmm B Kypce sBusercs (opmupoBaHue
IIPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U TOJIE.



Hoes eymanumapuzayuu. EE peanusanmst mpeanosiaraeT  HMCIOJb30BaHUE
I'YMaHUTapHOIO MOTEHIMANa (PU3NUECKON HAYKH, OCMBICIIEHUE CBA3U Pa3BUTHUS (DU3UKU C
pa3BuUTHEM OOImIecTBa, a TaKkKe C MHPOBO33PEHUYCCKUMH, HPABCTBEHHBIMH U
HKOJIOTHYECKUMH MPoOIeMaMu.

Hoesn npuxnaouoii nanpaenrennocmu. Kypc Gu3nku mnpenarnosiaraeT 3HAKOMCTBO C
HIMPOKUM KPYTOM TEXHMUYECKUX U TEXHOJIOTMUECKHX MPUIIOKEHUN M3YUYEHHBIX TEOpUIl U
3aKOHOB.

Hoes sxonocuzayuu peannsyercs NOCPeICTBOM BBEJCHUS 3JIEMEHTOB COJIEP KaHMS,
NOCBAMIEHHBIX JKOJOTHUYECKAM MpoOieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
Pa3BUTHEM TEXHUKM M TEXHOJIOTHM, a Takke OOCYXIEHHUS MpoOJieM palrOHAIbHOIO
MPUPOJIOTIONIE30BAHNUS M KOJIOTHUECKON OE30TTaCHOCTH.

CrepXHEBBIMH dJIEMEHTaMH Kypca (HU3MKM HAa YPOBHE CpEIHEro oOIIero
oOpa3oBaHusi ABJIAIOTCS (u3MUeckue Teopur (POpMUPOBAHME TMPEACTABICHUA O
CTPYKTYpE TMOCTpOeHUs (U3MYECKOW TEOpuU, POIM (PyHIAMEHTAJIbHBIX 3aKOHOB U
NPUHIMIIOB B COBPEMEHHBIX NPEJCTABICHUSIX O MPHPOJE, TPAaHUIAX MPUMEHUMOCTH
TEOpUH, JIsl OMIMCAHMSI €CTECTBEHHO-HAYUYHBIX SIBIICHUHN U MPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIA TOAXO0A B Kypce (PU3UKHU peasu3yercs MPexkae BCETro
3a CYET OpraHU3alUU HKCIIEPUMEHTAIBHON IeaTenbHOCTH oOydaronuxcs. s 6a3oBoro
YPOBHSI Kypca (PU3UKH — 3TO MCIIOIH30BAHNE CHCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M JIAOOPATOPHBIX pabOT, KOTOPHIE B MporpamMme Mo Gpu3nke 00beTUHEHbI
B OOIIMI CITUCOK YYECHHUYECKUX MPAKTUYECKUX paboT. BeiieneHne B yka3aHHOM IepedHe
7a00paTOpHBIX PAa0bOT, MPOBOAMMBIX JJISi KOHTPOJISI M OLEHKH, OCYIIECTBISIETCS
y4acTHHKaMH 00pa30BaTeIbHOTO MPOIEcca MCXO M3 OCOOCHHOCTEH TUTAHMPOBAHUS U
ocHameHus: kabuneta ¢uszuku. [Ipu s3TOM obecrieunBaeTcs OBIAJEHUE OOYJAIOIIMMUCS
YMEHHUSMH TPOBOAWTH KOCBEHHBIE HW3MEPECHHS, HWCCICJOBAHHUS  3aBUCHMOCTEH
(GU3NYECKUX BEJIWYHH U IOCTAHOBKY OIBITOB IO IPOBEPKE MPEASIOKEHHBIX TUIIOTES.

Bonbioe BHUMaHue yaeIseTCS PEHICHNI0 pacYETHRIX U KaueCTBEHHBIX 3amad. [Ipu
3TOM JUIsl pacu€THBIX 3a/Jad MPHOPUTETOM SIBISIOTCS 3aJadd C SBHO 3aJaHHOMN
(GU3NYEeCKO  MOAENBIO,  TO3BOJISIOIIME  TMPUMEHSTh  HM3yYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO paszfefia Kypca, Tak U MHTETPUPYs 3HAHUS U3 Pa3HBIX
pasaenoB. Jyisl Ka4eCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIOTCS 3a/JaHus Ha OOBSICHEHHE
npoTeKaHus (U3NYECKUX SBICHUH M TPOIECCOB B OKPY’KAIOUIEH >KWU3HU, TpeOyromme
BbIOOpa GU3NIECKON MOJIENHN JJIsl CUTYAI[H MTPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBumn c tpeboBanusimu OI'OC COO k martepHalbHO-TEXHHYECKOMY
o0ecrnieueHnI0 yueOHOTO Iporiecca 6a30BbIl YPOBEHb Kypca (PM3UKU HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHs JODKEH M3Yy4aThCS B YCIOBHUSX MPEIMETHOTO KaOMHETa (U3NKU
WIN B YCJIOBHUSAX MHTETPUPOBAHHOTO KaOWHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.
B kabunere (pu3uku AOMKHO OBITH HEOOXOAMMOE JabOpaTOpHOE OO0OpYIOBaHUE IS
BBITIOJIHEHUSI YKa3aHHBIX B MPOTrpaMMe MO (U3MKE YUYCHHUECKUX MPAKTUIECKUX paboT u
JIEMOHCTPAIMOHHOE 000pPYAOBaHHUE.

JlemoHCcTpamonHoe o0opynoBaHue (HOpMUPYETCSI B COOTBETCTBHH C MPUHIIMIIOM
MUHUMAJIbHOW JOCTATOYHOCTH M O0OECleurnBaeT TMOCTAHOBKY IEPEUYUCICHHBIX B
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nporpaMMe 1o (U3MKE KIIOYEBBIX JEMOHCTPALMKA IS UCCIEIOBAaHUS H3Y4aeMbIX
SIBIIGHUW U TMPOIIECCOB, SMIUPUYECKUX U (PYHJIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHHM.

JlabopatopHoe oOopynoBaHHe JUII  YYEHHYECKHUX  MPAKTUYECKUX  padoT
dopmupyeTcs B BUIEC TEMAaTHUYECKUX KOMILIEKTOB M O0ECIIE€YMBACTCS B Pacdy€re OJHOTO
KOMIUIEKTa Ha JBYX oOydarommuxcs. TemMaTHUeckhue KOMIUIEKTHI J1abopaTOPHOTO
000py0BaHUSI TOJKHBI OBITh MTOCTPOEHBI HA KOMIUIEKCHOM HMCIIOIb30BAaHUU aHATOIOBBIX
U 1IUPPOBBIX MPUOOPOB, a TaKXKE KOMIBIOTEPHBIX H3MEPUTENbHBIX CHCTEM B BHUJE
(PPOBBIX TAOOPATOPHUH.

OCHOBHBIMHU LIETISIMU U3Y4YEeHHS PU3UKH B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opmupoBaHue MHTEpeca U CTPEMIICHUSI OOYYAIOIIUXCS K HAYYHOMY U3yUYEHUIO

MPUPOJIBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABICHUN O HAyYHOM METOJe MO3HAHUS U (QOpPMUPOBAHUE
UCCJIEIOBATEILCKOTO0 OTHOIIEHUS K OKPYKAIOIIHUM SIBJICHUSM;

e (opmupoBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa HM3y4YeHHS OCHOB
CTpOEHUS MaTepUu U (yHIAMEHTAJIbHBIX 3aKOHOB (DU3UKU;

e (opMHpoBaHHE YMEHUU OOBACHATH SIBJICHUS C HCIOJIB30BAHUEM (PU3HUECKUX
3HAHWM U HAyYHBIX JOKA3aTEIbCTB;

e (QopmupoBaHue MpeACTaBICHUN O poau (GUIUKK Uil Pa3BUTHS  JIPYrUX
€CTECTBEHHbIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikeHue STUX Iiesiell obecrednBaeTcs pEeLIeHHEM CIEAYIONMX 3a7ad B

npoiiecce u3y4eHus Kypca (U3uKU Ha YPOBHE CPEeJHEro o0I1ero oopa3oBaHus:

e [puOOpEeTeHHE CUCTEMBbI 3HAHMA 00 OOMMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYas  MEXaHUKY, MOJIEKYJSPHYIO  (U3HKY,
AIIEKTPOJAMHAMHUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opMUpOBAaHHE YMEHUU NMPUMEHITh TECOPETUUYECKHE 3HAHUS JJISI OOBSCHEHUS
buznueckux SBJICHUN B MPUPOJE M JUIS MPUHATUS MPAKTUYECKUX PEIICHUA B
MOBCEJIHEBHOM KU3HU;

® OCBOEHHE CIOCO0OB PEeIlIeHUs Pa3IMYHbIX 33/1a4 C SIBHO 33JaHHON (hU3MUecKon
MOJIETIbIO, 33/1a4, MOAPAa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/1aHue (U3NYECKOMN
MOJIEJIN, aJIEKBATHOM yCIIOBUSIM 3a]1a4H;

e T[OHMMaHWE (PUBNYECKUX OCHOB W TPHUHIMIIOB JEHCTBUS TEXHHUYECKHUX
YCTPOMCTB M TEXHOJIOIMYECKHX IPOLECCOB, MX BIHUSHUA Ha OKPYXKAIOLIYIO
cpeny;

® OBJaJICHHE METOJaMHU CaMOCTOSATEIbHOTO IUIAHUPOBAHUS U  MPOBEJCHUS
bu3nuecKux HKCIMEPUMEHTOB, aHajdnu3a W WHTEpIpeTanuu HHPOpMAIUH,
OTIpeJIeNICHNs TOCTOBEPHOCTH MOJYYEHHOT'O PE3YNIbTaTa;

® CO3JaHUE YCIOBUM [UIsl Pa3BUTUS YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JESITETbHOCTH.

Ha w3yuenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro OOIIero

obpazoBanusi orBoautcst 136 dacos: B 10 kimacce — 68 vacoB (2 vaca B Heneno), B 11
KJ1acce — 68 yacoB (2 yaca B HEJIETIO).



[Ipennaraemblii B mporpamMme 1o (QU3MKE TMepedyeHb J1abopaTopHbIX U
MPAKTHYECKUX PabOT ABISIETCS PEKOMEHJIO0BAHHBIM, YUUTENb JI€TAeT BHIOOpP MPOBEICHUS
7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHAUBUAYAIBHBIX OCOOCHHOCTEH
00ydJaromuxcs.

COJEPKAHUE OBYYEHUA
10 KJTACC

Paznen 1. ®u3nka 1 MeTOAbl HAYYHOI' O MO3HAHMS

®uzuka — Hayka o npupoje. Hayynele MeToAbl MO3HAHUS OKPYXKAIOLIEro MHpPA.
Ponpb skcriepuMenTa v TEOpUU B MPOIIECCE TO3HAHUS TPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanue (U3MYECKUX SIBIEHUH U TMpoieccoB. HayuHble TUIOTE3BI.
dusznueckue 3aKOHBI WU TEOPHUH. ['paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHUMIT COOTBETCTBUSL.

Ponb 1 MecTo Gu3nku B GOPMUPOBAHUN COBPEMEHHON HAYYHOW KapTHUHBI MUDA, B
MPAKTUYECKOUN AEATEIBHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBbie U IU(PPOBBIE U3MEPUTENIbHBIE MPUOOPHI, KOMITBIOTEPHBIE TATUHKH.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuka

Mexanndeckoe BuxkeHrEe. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBMKEHHs. CucTtema
orcyéra. Tpaekropus.

[Tepemerienue, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepualbHON TOYKM, HX MPOEKUMH HA OCH CHUCTeMbl KoopauHaT. CroxeHue
IIEPEMELIEHUI U CI0KEHHUE CKOPOCTEH.

PaBHOMepHOE ¥ pPaBHOYCKOPEHHOE TMpSMOJIMHEHHOE JABWXeHHe. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUS MaTepUaaIbHOU
TOYKH OT BPEMEHH.

CBoboaHoe mageHue. Y CKOpeHue CBOOOHOTO MaICHHUS.

KpuBonuHelHOe nBMXeHUE. [IBH)KEHHE MaTEpPUAIbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSTHHOM IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJMHEHHAs CKOpocTh. Ilepnon u
yacTtoTta oOpaiieHus. L{eHTpocTpeMuTeNnbHOE YCKOpEHUE.

TexHuueckrue yCTpOMCTBa MU MPAKTUYECKOE MPUMEHEHHE: CHUIOMETpP, IBUKECHHE
CHApSJIOB, LIENTHBIE U PEMEHHBIE TTEPEIayuH.

Jlemoncmpayuu

Mogenp cucTemMbl OTCYETA, WUIKOCTPALMS KHUHEMATHUYECKUX XapaKTEPUCTHUK
JIBHKCHUSL.

[IpeobpazoBanue IBUKEHHI C HCTIOJIBb30BAHUEM MIPOCTHIX MEXaHU3MOB.

[TaneHne Ten B BO3AyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.



HaGmronenve nBWXeHUS Tesla, OpOLIEHHOTO TOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

W3mepenne yckopeHust CBOOOIHOTO TaiCHUsI.

HamnpaBneHue ckOpoCTH IpU ABUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3yueHrne HEpaBHOMEPHOTO JBMKEHUS C LEJIbI0 ONPENEJICHUs MIHOBEHHOM
CKOPOCTH.

HccnenoBaHue COOTHOLIEHUSI MEXAY NyTSIMH, NPOWIECHHBIMU TEJIOM  3a
MOCJIE0BATEIIbHBIE PABHBIE MPOMEKYTKH BPEMEHHU TP PABHOYCKOPEHHOM JBUKECHUU C
HAYaJIbHOU CKOPOCTBIO, PABHOM HYIJIIO.

N3yueHne NBHKEHMS IIAPUKA B BA3KOU KUJKOCTH.

W3ydeHne IBUKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpununn otHocutenbHOCTH [anmuies. IlepBwit 3akoH Hperorona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepnosuinuu cui. Bropoii 3akoH HbroToHa s
MaTtepuaibHOM TOUKH. Tpetnil 3aKkoH HproTOHA 111 MaTepUanbHBIX TOYEK.

3akoH BceMupHOro tarorenus. Cuna tspkecTu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenusi (mokos, ckoyibkeHus, kaueHus). Cuna tpenusa. Cyxoe
TpeHue. Cuiia TpeHHs CKOJbXEeHUS U cuiia TpeHus nokosd. Koadduuuent tpenus. Cuiia
COITPOTHUBIICHUS IIPU JBUKEHUH TEJIA B KUJIKOCTH UM Tas3e.

[ToctynaTenbHOE U BpalllaTeabHOE JBUKEHUE aOCOIIOTHO TBEPAOIO TENa.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpalieHusd. [lnedo cumel. YcinoBus paBHOBECHS
TBEPAOIO Tena.

TexHnueckrne yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: MMOAIINUITHUKY, IBUKEHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne nHepuu.

CpaBHeHHE Macc B3aMMOJEHCTBYIOLINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

Cnoxenue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT AeopMaIiuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MMAICHUU.

CpaBHeHuE CUJl TPEHUS TIOKOSI, KAUEHUS U CKOJIBKECHHUSL.

VYcnoBus paBHOBeCHs TBEPAOro Tesna. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

Wzydenne npmwxeHust Opycka Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI  YIIPYTOCTH, BO3HHMKAOIIMX B IPYKHUHE H
PE3UHOBOM 00pa3Ile, OT X AehOpMaInu.

HccnenoBanue ycioBHil paBHOBECHUS TBEPIOTO TEa, UMEIOLIETO OCh BPAILCHHUS.



Tema 3. 3akonsvl coxpanenus 6 Mexanuke

Hmnynbe MatepuanbHOM TOYKHM (TeNa), CUCTEMbl MaTepHUalbHbIX To4eK. MMiynbe
CWJIbl U HU3MEHEHHE HMITyJbCa Tela. 3aKOH COXPAaHEHUs UMITyJbca. PeakTUBHOE
JBUYKEHHUE.

Pabota cunbl. MOIIHOCTH CHIIBI.

Kunernueckas »oHeprusi MarepualibHOM Touku. Teopema 00 U3MEHEHUU
KUHETUYECKON SHEPTHUH.

[TorenumanvHas sHeprusi. IloTeHnumanbHas SHeprust ynpyro aedopMHUPOBaHHON
npykunbl. [loTeHIIManpHas sHeprus Tena BOJIN3U MOBEPXHOCTH 3EMIIH.

[ToTeHuManbHble U HETIOTEHIIUANIbHBIE CUIIbI. CBS3b pabOTHI HETIOTEHIIUATBHBIX CHIT
C U3BMEHECHHEM MEXAHWYECKOW IHEPTHUU CUCTEMBI TEI. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONED,
MPY>KUHHBIN MUCTOJIET, IBMKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAaHEHHUs UMITyJIbCA.

PeakTuBHOE NBHKEHMUE.

[lepexona nmoTeHIMAIBHON YHEPTUU B KWUHETUYECKYIO U OOPATHO.

Yuenuuecxuii sxcnepumenm, 1abopamoprvie pabomol

N3yuenre abCOMOTHO HEYNPYTOro yAapa ¢ MOMOIIBIO0 ABYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXaHUYECKON YHEPTUH Tella Ha
MpUMEPE PACTSHKEHUSI PE3UHOBOIO KI'yTa.

Paszpnen 3. MouiekyasipHas ¢pusuka 1 TEpMOJIMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOI meopuu

OCHOBHBIE TOJIOXKEHHUSI MOJEKYISIPHO-KNHETUYECKOM TEOPUM M HX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmxenue. Juddysus. Xapakrep ABWKEHHS U
B3aMMO/ICVICTBHS YaCTHUI] BellecTBAa. MoIesId CTPOCHUS ra30B, KUJIKOCTEN U TBEPABIX TEI
U 00bSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATUX MoJjieneil. Macca u pa3mepbl MOJIEKYII.
KonuuectBo Bemectra. [locrosinnast ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. Illkama Ttemmeparyp
Llenbcus.

Mopnene wuaeansHoro rasa. OCHOBHOE YpPaBHEHHE MOJIEKYJSIPHO-KUHETUYECKOU
TEOpUHU KJEANBHOIO raza. AOCONIIOTHASI TeMIepaTypa Kak Mepa cpelHeld KMHEeTHUeCKOn
DHEPIrUM TEIUIOBOIO ABMKEHMs vacTul rasa. Illlkama temmneparyp KenbBuna. I'azoBbie
3aKkoHbl. YpaBHeHue MengeneeBa—Knaneitpona. 3akon J[laibroHa. M3omponeccsl B
UJEaIbHOM ra3e ¢ IMOCTOSTHHBIM KOJIMYECTBOM BewlecTBa. ['paduueckoe npeacrasiieHue
M30MPOLIECCOB: U30TepMa, U30X0pa, u3odapa.

TexHuueckue ycTpoiicTBa U MPAKTHYECKOE IPUMEHEHHE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu



OnbIThI, TOKA3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, GOTorpaguu MOJIeKyI
OpPraHWYECKUX COECTUHEHUI.

OnpiTel 0 TG DY3UN KUAKOCTEN U ra3oB.

Mopnens OpOyHOBCKOTO TBUKEHUSI.

Mogens onbita lTepHa.

OnbIThl, TOKa3bIBAIOIINE CYHIECTBOBAHUE MEXMOJIEKYJIIPHOIO B3aUMOJICHCTBHUS.

Mogens, WITIOCTPUPYIOLIAs IPUPOY AABJICHUS ra3a Ha CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIIME  YpaBHEHUE  COCTOSHMUS  WJEAJbHOIO  Tasa,
M30IPOLIECCHI.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi

Ornpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEpeHU 00bEéMa
KOMHATBHI, JaBJICHUS U TEMIIEpATyphbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCHMMOCTH MEKy TapAMETPAMU COCTOSIHUS PA3PEKEHHOTO Tasa.

Tema 2. Ocrnosvt mepmoouHamurku

TepmonnHamudeckass cucrema. BHYTpeHHsIT DJHeprus TEPMOJIMHAMHYECKON
cuUcTeMbl U crnocoObl e€ u3meHeHWs. KommdectBo TeruioTel U paboTta. BHyTpeHH:ss
DHEPIUsl OJAHOATOMHOIO HWJECANBHOTO raza. Buabl Teruionepenadyu: TEIUIONPOBOIHOCTB,
KOHBEKLHUSI, U3TTy4yeHHE. Y IeJIbHAs TEIUIOEMKOCTh BellecTBa. Koanm4yecTBO TEIIOTHI MPU
TEeIIonepeiaye.

[Tonsitue 06 aquabataoMm nporecce. [lepBrrit 3akon TepmoanHaMuku. [Ipumenenne
NEPBOr0 3aKOHA TEPMOJMHAMUKHM K H3ompolueccaM. ['padudeckas HHTEpHpeTanus
paloThI raza.

Bropoii 3akon TepMmoguHaMuku. HeobpaTuMocTh MpoIeccoB B MPUPOJIE.

TeruioBble MamuHbl. [IpuHIUIBL AEHCTBUS TeIIOBBIX MammH. [IpeoOpazoBanus
HHEPruM B TEIUIOBBIX MalnHax. KoagpuuueHT noae3Horo AeicTBUS TEIIOBON MaIIMHBbI.
[Mukn KapHo u ero xo3(hPUIIMEHT IMOJIE3HOTO0 JEUCTBUA. DKOJIOTHYECKHE IPOOIEeMbI
TEII0AHEPTEeTUKH.

TexHu4eckrue ycTpoiiCTBa M MPAaKTUUECKOE MPUMEHEHHUE: ABUTATEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHAULIUOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH 3HEpPruM Tella MpPU COBEpPUICHUH PabOThl: BBUIET MPOOKU
u3 OyTBUIKM TOJ JIEHCTBUEM C)KAaTOrO BO3/1yXa, HarpeBaHue >(upa B JaTYHHOU TpyOKe
nyTéM TpeHUs (BUIECOAEMOHCTpAIIHS).

N3meHeHre BHYTpEHHEW SHEPruu (TeMIepaTyphl) Tela pH Teruionepeaaye.

OnbIT 110 a1MabaTHOMY PACIIUPEHHUIO BO3yXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mopnenn mnapoBoil TypOHWHBI, JBUraTeNsi BHYTPEHHETO CrOpaHHs, PEaKTUBHOIO
JIBUTATETISI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

W3mepenue ynenbHON TEMI0EMKOCTH.

Tema 3. Azpezamnvie cocmoanusn eeuyecmea. Pazoewvie nepexoovt



[TapooGpa3oBanne u koHaeHcauus. VcnapeHue u kuneHue. AOCOIIOTHasT U
OTHOCHUTENbHAsT BIAXHOCTh BO3Ayxa. HacelleHHbld mnap. VYnaenbHas —Temiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT AABJICHHUSL.

Teépnoe teno. Kpucramnmueckue u amopdHble Tena. AHM30TPONUS CBOICTB
kpuctaioB. Kuakume kpuctamisl. CoBpeMeHHble MaTepuanbl. [lnaBmenume u
KpHUCTa/uIn3anus. Y ienbHas TerioTa miasaeHus. Cyonnmarus.

YpaBHeHHe TeIoBOro OanaHca.

TexHuueckue ycTpoHCTBA M  NPAKTUYECKOE TMPUMEHEHHME: THUIPOMETp W
TICUXPOMETP, KaJOPHUMETP, TEXHOJOTHH TOIYYCHUS COBPEMEHHBIX MAaTEpHAJIOB, B TOM
qHCcJIe HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MTAPOB.

Kunenue npu moHMKEHHOM JaBIICHUH.

CriocoOb! U3MEpeHus BIaKHOCTH.

Habnronenne HarpeBaHusl U TUTABJICHUS KPUCTAITMIECKOTO BEIIECTRA.

JleMOHCTpaIus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomoi

W3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.

Paznea 4. DiekTpoanHaMuKa

Tema 1. Inekmpocmamuxa

DneKTpu3alusa Tell. DJIEeKTpU4YecKuid 3apsi. JlBa BHAA 3JIEKTPUUECKUX 3apsoB.
[IpoBOIHUKH, IHUAJIEKTPUKU W TMOJYIPOBOAHUKHU. 3AKOH COXPAHEHUS JIIEKTPUUECKOTO
3apsza.

B3anmopericteue 3apsnoB. 3akoH Kynona. TodedHbIld SIEKTpUUYECKH 3apsil.
OnekTpuueckoe nozie. Hanpspk€HHOCTH 3nekTpuyeckoro nojis. [lpuHnun cyneprno3uinuu
ANEKTPUYECKUX MOJeH. JIMHUM HapsHKEHHOCTH SIIEKTPUYECKOTO OIS

PabGora cun snexrpocratudyeckoro mois. [loreHmuan. Pa3sHOCTh TOTEHIIHMATIOB.
[IpoBOOHUKKM U JUDJEKTPUKH B AJIEKTPOCTATHYECKOM moJie. Jludnexkrtpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcaTtop. OIEKTpPOEMKOCTh IUIOCKOTO KOHJEHCATopa.
DHeprus 3apsHKeHHOTO KOHAEHCATOPA.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE:  DJIEKTPOCKOTI,
DIIEKTPOMETP,  DAJEKTPOCTATHUYECKas  3aluTa,  3a3eMJICHHE  DIIEKTPONPUOOPOB,
KOHJICHCATOP, KOIMUPOBAJIBHBIN aIlllapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUI ACUCTBUSA DJIEKTPOMETPA.

B3anMopeiicTBre Ha3JIEeKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE MOJIE 3aPSXKEHHBIX TEl.

[IpoBOIHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIeKTpocTaThuyecKas 3alluTa.

JIMPNEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.



3aBUCHMOCTD AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAAM IUIACTHH,
pacCTOSHUS MEXY HUMU U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3mepenune anekTpo€MKOCTH KOHIEHCATOPA.

Tema 2. [locmoannstii 3n1ekmpuueckuii mok. Toku é paznuunvix cpedax

DNIEKTPUUECKUN TOK. YCJIOBHS CYIIECTBOBAHUSA AJIECKTPUUYECKOr0 ToKa. MICTOUHUKHI
Toka. Cuna toka. [locTOssHHBIN TOK.

Hanpspxkenne. 3akon Oma a1 y4acTKa LETH.

OJIEKTPUUECKOE  COMPOTUBIIEHHWE.  YJIEIbHOE  CONPOTHUBIICHUE  BEILECTBA.
[TocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHNE ITPOBOIHUKOB.

PaGora snexkrpudeckoro Toka. 3akoH J[xoyns—JIenna. MOMIHOCTh 31EKTPHUECKOTO
TOKA.

DNEeKTpOABUKYIIAsl CUJla U BHYTPEHHEE COINPOTHBICHUE MCTOYHMKA TOKA. 3aKOH
OmMa 1151 moJTHOM (3aMKHYTOM) snekTpudeckoit enu. KopoTkoe 3ambIkaHue.

DJNIEKTPOHHAsT MPOBOJUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTH CONPOTHUBIICHHS
METAJUIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DJNeKTpUUecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOCTBEHHAsI U MPUMECHAsI TPOBOJIUMOCTD MOTYIPOBOHUKOB.
CoiicTBa p—n-niepexosa. [lomynpoBoHUKOBBIE TPHOOPHI.

DNEKTPUYECKUI TOK B PACTBOPAX U PACILIABAX DJIEKTPOIMUTOB. DJIEKTPOIUTHYECKAS
JUcconranus. JJIeKTPOJIn3.

DnekTpryeckuil TOK B razax. CamMoCTOATENbHBIA M HECAMOCTOSITENBHBIN pa3psi.
Momnus. [1na3zma.

TexHuueckrne yCTpOMCTBa U MPAKTUUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJBTMETD,
peocTaTr, UICTOYHUKHA TOKa, AJIEKTPOHArpeBaTeIbHBIE MPUOOPHI, JIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP  COMNPOTUBICHHUS, BaKyyMHBIA JAHOJ, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, MOTYITPOBOJHUKOBBIN TNO/I, TAIbBAHHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaNps>KEHUS.

3aBUCUMOCTD COMPOTUBJICHUS IIUIUHIPUUYECKUX TPOBOAHUKOB OT JJIMHBI, TIIOIIAIHA
MIOIIEPEYHOr0 CEYEHUS U MaTepurala.

CmenanHoe cOeJMHEHNE POBOJHUKOB.

[Ipamoe  u3MepeHue  ANEKTPOABMKYIIEHM  cuibl.  KopoTkoe — 3aMbikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTbH CONPOTUBJIEHUS] METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IIEKTPOIUTOB.

HckpoBoli pa3psl 1 TPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSS TPOBOAUMOCTD JTMO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3ydeHne cMEmaHHOTO COEIMHEHUS PE3UCTOPOB.



H3mepenue HNEeKTPOABMKYIIEH CHIIBI UCTOYHUKA TOKAa U €ro BHYTPEHHETO
COTIPOTHBJICHHUSI.

HaOnronenue snexkrponusa.

MexnpeamMeTHbie CBA3H

N3yuenne kypca ¢pusnku 6a30Boro yposHs B 10 kimacce ocymiecTBisieTcs ¢ y4éToM
CoJIep KaTeNbHBIX MEXKIIPEJAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKU, OMOJIOTUH, XUMHH,
reorpaduu U TEXHOJIOTHUHU.

Meoicnpeomemmuvie nouamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO
NO3HAHUSA: SBJICHHE, HAYYHBIH (hakT, Tumoresa, pu3nveckas BEIMUWHA, 3aKOH, TEOpHS,
HaOII0/IeHNe, DKCIIEPUMEHT, MOJITUPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxka: pelleHWE CHCTEMbl YpaBHEHHWH, JHHEWHas (yHKUMs, mapaboa,
runepOomna, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIIUU: CUHYC, KOCHHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HX
MPOEKIIMK Ha OCH KOOPAMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanuueckoe ABWKEHUE B JKUBOM mpupoae, auddysusa, ocmoc,
TEIUIOOOMEH JKMBBIX OpTraHU3MOB (BUIBI TEIJIONEpEeaaud, TEIJIOBOE pPaBHOBECHE),
AIIEKTPUYECKHUE SBJICHUS B )KUBOU mpupoe.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOIb
BEIIIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, KUAKOCTEH W Ta30B,
ANEKTPUYECKHE CBOMCTBA METAJIOB, SJIEKTPOJIMTHYECKAs TUCCOLMALINS, TaJIbBAHHUKA.

l'eocpaghus: BNaxHOCTb BO3/1yXa, BETPbl, 0APOMETP, TEPMOMETD.

Texnonoeus: mnpeobpa3oBaHue ABMKCHHN C HCIOJIB30BAHUEM MEXAHU3MOB, YYET
TPeHHUs] B TEXHHUKE, MOJIIMITHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHHUS HUMITyJbCca B
TEXHUKE (pakeTa, BOJOMET W JApPYrue), JBUTaTellb BHYTPEHHErO CropaHus, NapoBas
TypOuHa, OBITOBOI XOJIOAUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOTYYEHUS! COBPEMEHHBIX
MaTepuaioB, B TOM YHUCJIE HAHOMATE€pPUAIOB, U HAHOTEXHOJOTHUH, DJIEKTPOCTATUUYECKAs
3allUTa, 3a3EMJICHUE ANEKTPONPUOOPOB, KCEPOKC, CTpYWHBIN MIPUHTEDP,
AIIEKTpOHATrpeBaTeIbHBIC MPUOOPHI, IEKTPOOCBETUTEIBHBIE IPUOOPHI, TAIbBAHHUKA.

11 KJIACC

Paznen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

IToctossHHBIE MarHuThl. B3ammojielicTBHE NOCTOSHHBIX MArHMTOB. MarHuTHoOE
none. Bekrop marHuTHOW WHAYKUMU. [IpyHUOMN Cynepno3WIMM MAarHUTHBIX IOJIEH.
JIvary MarHuTHON MHAYKIMU. KapTUHA TMHUI MarHUTHOW UHIYKIIMU TOJIS1 TOCTOSIHHBIX
MarHuToOB.

MaruutHoe moJsie mpoBOAHMKA C TOKOM. KapThHa JTMHUN MHAYKIUU MarHUTHOIO
MOJISL NIMHHOTO MPSIMOTO IPOBOJHUKA U 3AMKHYTOI'O KOJIBLIEBOT'O IMPOBOIHUKA, KATYIIKA
¢ TokoM. OneIT Dpcrena. BzaumoeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, e€ MOJlyJIb U HalIPABJICHHUE.
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Cuia JlopeHna, €€ MOIyJib M HalpaBlieHHE. J[B)KEHUE 3apsDKEHHOM 4YacTHIbI B
OJIHOPOJAHOM MarHUTHOM mosie. PabGota cunsl JlopeHia.

SIBrieHnEe 3IIEKTPOMAarHUTHONM MHAYKUHMHU. [[OTOK BEKTOpa MarHMTHOW WHIYKIIUU.
DJIIEKTPOABIKYIIAs CUjla MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHOW nHaykuuu dapanes.

BuxpeBoe »snexktpuueckoe 1mose. ONEKTPOABWKYIAS CHJIa HHIYKIUH B
IIPOBOJIHUKE, ABMKYILIEMCS IOCTYINATEIbHO B OJHOPOJHOM MarHUTHOM MOJIE.

IIpaBuiio Jlenna.

NHIYyKTUBHOCTS. SBneHune CaMOMHIYKILIHH. DIEeKTPOABUXKYIIIAs cuia
CaMOMHAYKIIHH.

DHeprusi MAarHUTHOTO MOJIS1 KATYIIKA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckne ycTpoNCTBa M MPAKTHUECKOE MPUMEHEHHE: MOCTOSIHHbIE MAarHUTHI,
ANEKTPOMATHUTBI,  JJICKTPOABUTATENIb,  YCKOPUTEIM  DBJEMEHTAapHBIX  YacCTHII,
WHYKUIWOHHAs M€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO IMy4YKa MarHUTHBIM TOJIEM.

JIuHWY MHOYKUIUA MAarHUTHOTO MOJISL.

B3anmopeiicTBre 1ByX IPOBOJIHHUKOB C TOKOM.

Cunia Amnepa.

[erictBrue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBiIeHME PNEKTPOMATHUTHON MHIYKIUH.

[IpaBuno Jlenna.

3aBUCUMOCTb JJIEKTPOJBIKYLIEH CHIIBI HMHAYKIMM OT CKOPOCTH W3MEHEHMS
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHIYKIIHUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3ydyeHrne MarHuTHOIO MOJIst KATYIIKH C TOKOM.

HccnenoBanue necTBHUS TOCTOSSHHOTO MarHuTa Ha paMKy € TOKOM.

HccenenoBanue sIBJICHUS 3JIEKTPOMATHUTHON MHYKIIUH.

Paznen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHble KOJ1€0AHUS

KonebarenpHas cucrema. CBOOOIHBIE MeXaHHUYECKHE KoneOaHus. ["'apMoHnUyeckue
konebanus. [lepuon, wactora, ammmuryga u dasza xoneGanuii. [IpyXKUHHBINA MasTHHK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TrapMOHWYeCcKuX KojeOanuii. IlpeBpamieHue
HHEPTUU MPU TAPMOHUIECKUX KOJICOAHMSIX.

KonebatenpHbiii kKoHTYp. CBOOOHBIC 3JIEKTPOMArHUTHBIE KOJIeOaHUs B U€aTbHOM
KOJIeOATEIbHOM KOHTYpE. AHAJIOTUSl MEXJY MEXaHHYECKHUMHU U 3JIECKTPOMArHUTHBIMHU
koneOanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHHMs DSHEPTUM B  HUACATHHOM
KOJIe0aTeIbHOM KOHTYpE.
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[IpencraBnenue o 3aryxarouMx KoyieOaHUsX. BBIHYXIEHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyXIeHHBIE AIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemennsiii Tok. CUMHYCOMAAIBHBIN EPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOIO
TOKa. AMIUIUTYJJHOE U IEVCTBYIOLIEE 3HAUCHHUE CUIIBI TOKA U HAIIPSKEHUS.

Tpancdopmarop. I[IpomsBoacTBo, mepegada W TOTPEOICHHUE DIIEKTPHUECKOM
DHEPIrUU. OKOJOTMYECKHE PHUCKU TIpU MPOU3BOJACTBE 3JIeKTposHepruu. Kynbrypa
MCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HH.

TexHuueckrne ycTpOHCTBA U MPAKTUYECKOE MPUMEHEHUE: DIIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB  KoJjieOaTeIbHON  CHCTEMBbI  (IPYKUHHBIA WU
MaTE€MaTUYECKUI MAsTHHK).

HaGmronenue 3aTyxaromux KojaeOaHuH.

HccnenoBanne CBOWCTB BBIHYKIECHHBIX KOJICOAHUM.

HaGmnronenue pezonanca.

CBOOOIHBIE SNIEKTPOMATHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl  (3aBUCUMOCTH CHUJIBI TOKAa W HAIpsDKEHHST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUI.

Pe3oHaHc mpu  MOCHENOBAaTENbHOM  COEJUHEHUM  PE3UCTOpa,  KaTYLIKU
MHAYKTUBHOCTH U KOHJEHCAaTOpa.

Mojienb IMHUY AJIEKTponepe1adHn.

Yyenuuecxuii sxcnepumenm, rabopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTH TIepUoa MalblX KojeOaHU rpy3a Ha HUTU OT JUIMHBI
HUTHU U MAcCChI Ipy3a.

HccnenoBanue nepeMEeHHOTr0 TOKa B LIEMHM M3 TMOCJIEI0BATEIbHO COEIMHEHHBIX
KOHJEHCAaTOpa, KaTyLIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHble 60JIHbL

MexaHnnueckie BOJHBI, ycioBUsL pacnpocTtpanenus. Ilepumoa. CkopocThb
pacnpocTpaHeHus U JyTnHa BoJiHbl. [lonepeunslie U npoaoibHble BOIHBL. MHTEpdepenus
U U (paKIysi MEXaHMYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BricoTa ToHa. TemMOp 3ByKa.

ONEKTPOMArHUTHBIE BOJHBIL. YCIOBUS M3IYy4YEHUS DSJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrtamnus BektopoB E, B, V B snekrpomarnutHON BojHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHUE, TPEeIOMIICHUE, TNoJsIpu3anus, Audpakuus,
unTepdepenius. CKOpoCTh NMEKTPOMArHUTHBIX BOJIH.

[Mkana »IeKTPOMarHUTHBIX BOJH. lIpUMeHeHHE »>IEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUKMIIBI paIMOCBSI3U U T€NEBUICHU. Paanonokanus.

DIEKTPOMATrHUTHOE 3arpsi3HEHUE OKPYKAIOLIEN CPEJIbI.

TexHuueckne yCTpoWCTBA M  NPAKTUYECKOE NPUMEHEHHE:  MY3bIKaJIbHBIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas JIMAarHOCTMKa B TEXHUKE W MEIULUHE, pajap,
paauonpuEMHIK, TEIEBU30p, aHTeHHa, Tejaedon, CBY-neus.
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Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPaHEHHE MONEPEYHBIX U MPOAO0IBHBIX BOJIH.

Konebmromeecs Teno kak HICTOYHUK 3BYKa.

HaGmonenue oTpaxxeHus U MPeJoMIICHUSI MEXaHUUYECKUX BOJIH.

Habnronenue unrepdepeHiinu u Auppakiini MEXaHUUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUIMTYJOW M 4acTOTOM
Kosie0aHu.

UccnenoBanne CBONCTB 3JIEKTPOMAarHUTHBIX BOJH: OTpPaXKEHHE, MPEIOMIICHHE,
noJisipu3anus, Auppaxius, tHTepdepeHIus.

Tema 3. Onmuxka

['eomerpuueckas ontuka. [IpsMonrHeiiHOe pacipoCTpaHEHHE CBETA B OJHOPOIHOM
cpene. JIyu cBera. ToueyHBIN HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKkOHBI OTpakeHHss cBera. [locTpoenuwe wu300paxeHUil B
IJIOCKOM 3€pKaJie.

[Ipenomnenne cBera. 3akOHBI TPETOMIICHHS CBeTa. AOCONIOTHBIM IOKa3aTellb
npenomiennsd. IlomHoe BHyTpeHHee oTpaxeHue. lIpemenbHbld  yrom IMoOIHOrO
BHYTPEHHET0 OTPaKEHUSI.

Hucnepcus cera. CnoxxHbIi cocTaB Oenoro ceera. LBer.

Cobuparomue 1 pacceuBaronie JuH3bl. ToHkas nuH3a. DOKYCHOE PACCTOSHUE U
onTHYecKas cuila TOHKOM JuH3bl. IlocTpoeHune u300pakeHUd B coOuparomuxX U
paccenBaroux JuH3ax. @opMysia TOHKOM JIMH3BL. Y BEJIUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH T€OMETPUYECKOU ONITHKH.

BonnoBas onrtuka. MaTepdepenus cBera. KorepeHTHbIE HCTOYHHKHU. Y CIOBUSA
HAOIOJIEHNs MaKCUMyMOB U MHUHUMYMOB B HWHTEPPEpPEHIIMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxkuus ceta. JudpakuronHas pemérka. YciaoBue HaOMIOJIEHUS TJIaBHBIX
MaKCHUMYMOB TIpU MaJI€HUU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpoOWCTBA M  MPAKTUYECKOE MNPUMEHEHHME: OYKH, JIyMa,
doToanmnapar, NPOEKUUOHHBIA amnmapaT, MUKPOCKOI, TEJIECKOI, BOJOKOHHAsl OITHKA,
T pakmoOHHas permeTKa, MOISTPOUSI.

Jlemoncmpayuu

[IpsiMonuHeliHOE  pacHnpoCTpaHEHHE, OTpPaXEHHWE U  MPEJIOMJIEHHWE  CBETa.
OnTudeckue mpudopHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Moiesb CBeTOBO .

HccnenoBanue CBOMCTB N300paKeHM B INH3AX.

Mopenu MUKpOCKONa, TEJIECKOA.

Habnronenue unrepdepeHiium ceera.

HabGmronenue nudpakiuu cBera.

HaOnronenue nucnepcuu cBera.

[TonyuyeHue criekTpa ¢ MOMOUIBIO MPU3MBI.
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[TomyueHue crekTpa ¢ HOMOILBIO JUPPAKIIMOHHON PEHIETKH.
Habmronenue nonsipusanuy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul
N3mepeHne nokasaTesns NpeIoMIICHUs CTEKIIa.
WccnenoBanne cBONCTB N300paxeHUH B JINH3AX.
Habmronenue aucnepcuu cBeta.

Paspnesn 6. OcHOBBI clIelIHAJIBHOM TEOPUU OTHOCUTEIBLHOCTH

I'panuipl IPUMEHMMOCTH KIIACCMYECKOM MeXaHuKh. llocTymarel crnenuanbHOR
TEOpPUU OTHOCHUTEJIBHOCTH: HMHBApPUAHTHOCTb MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
IIPUHIUII OTHOCUTEIBHOCTH DHHINTEHHA.

OTHOCHUTENBHOCTh OJAHOBPEMEHHOCTH. 3aMEMJIEHHE BPEMEHM M COKpalllEHHE
JUTVHBI.

OHEeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTUILBI.

CBsA3p Maccbl C DHEPrUEM W HMITYJIBCOM PEJSITUBACTCKOM YaCTHIBl. DHEPTHs
HIOKOSL.

Paszpnen 7. KBantoBasi pusuka

Tema 1. dnemenmut K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBs3u sHepruu (POTOHA C €ro YacTOTOM. DHeprus u
UMIyJIbC (OTOHA.

OtkpeiTue u uccienoBanue ¢orodrdpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dotoaddexra. VYpaBHenue OvHmTerHa g ¢doTtodddexra. «KpacHas rpaHuLA»
dotoaddekra.

Hasnenue ceeta. OnbiThl [1. H. JIebenena.

XUMHYECKOE JENCTBUE CBETA.

TexHuueckue ycTpocTBa UM MPAKTUYECKOE IpUMEHEHHe:  (POTORIEMEHT,
$boTOIaTUMK, COTHEYHAs OaTapes, CBETOIHO/I.

Jlemoncmpayuu

®oTo3ddeKT Ha yCTaHOBKE ¢ IMHKOBOM TUIACTUHOM.

HccnenoBanue 3akoHOB BHelIHETo ¢poTtodddekra.

Ceeroguo.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesHuIO o -4acTHIL.
[Tnanerapuas moaens aroma. [loctynatel bopa. M3nyuenue u norjomienue GOTOHOB MPU
IEPEXO/IE aroMa C OJHOIO YpPOBHSI 3HEpruu Ha JApyroil. Buawl cnekrtpoB. Crektp
YPOBHEH 3HEPruu aToMa BOAOpOAA.

BonHoBbele cBoiicTBa wactun. Bosmsl ne bpoiurst. KopnyckynsipHO-BOJIHOBON
JTyaJIU3M.

CHOHTaHHOE U BBIHYXICHHOE U3TyUYCHHUE.
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TexHuueckne ycTpoucTBa M NPAKTHYECKOE NPUMEHEHHUE: CIEKTPAJIBHBIN aHaIu3
(criekTpocKom), J1a3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbitTa Pesepdopra.
OnpeneneHue IIMHBI BOJIHBI J1a3epa.
Habmronenne nuHeHYaThIX CIEKTPOB U3ITYYECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophule pabomul
HaOnroienne nuHeiyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTHI,  JTOKA3bIBAIOIIME  CJIOKHOCTb CTpPOeHMs  sAnpa. OTKpeITHE
panunoakTuBHOCTH. OnbIThl Pesepdopna mo ompeneneHuro cocTaBa pajnOaKTUBHOIO
u3nydenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3iaydeHus. BiusiHue paguoakTUBHOCTU Ha
JKUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHa U HeWTpoHa. HykioHHas Mogenb sapa [eilizenOepra—
WBaneHko. 3apsn sapa. Maccosoe uncio siapa. M30Tomsl.
Anbda-pacnan. DIeKTpOHHBIM U MO3UTPOHHBIN Oera-pacnan. ["amma-uznyuyenwue.
3aKOH paAMOaKTUBHOIO pacnaja.
DHeprus CBsI3U HYKJIOHOB B siape. AAnepHble cuibl. Jle@ekT maccsl sapa.
S nepHble peakuuu. /leneHue U CUHTES s1I€Ep.
SAnepusiii peaktop. TepmosinepHbiit cunTe3. IIpoGieMbl U MEPCHEKTUBBI SJIEPHON
DHEPreTUKU. DKOJOTUYECKUE ACTIEKTHI AIE€PHOU SHEPTETUKH.
DneMeHTapHbIe 4acTUIlbl. OTKPBITHE ITO3UTPOHA.
MeTozp! HAOIIOACHUS U PETHCTPALMU JIEMEHTAPHBIX YaCTHII.
dyHaMeHTaIbHbIC B3aUMOJIeHCTBUS. ENMHCTBO M3HMUECKON KapTUHBI MUpAa.
TexHuueckue ycTpocTBa M NPAKTUYECKOE NPUMEHEHME: JO3UMETpP, Kamepa
Bunscona, saepHblii peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CuéT4yrK MOHU3UPYIOLIUX YACTHUILI.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi
HccnenoBanue TpekoB yacTull (10 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBI aCTPOHOMMH H ACTPOPU3UKH

Oranbl pa3BUTHS acTpoHOoMuH. [IpukinagHOe M MHUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMHHU.

Bun 3B€3aHoro Heb6a. Co3Be3ausi, spKkue 3BE3/Ibl, IUIAHETHI, UX BUIUMOE JIBUKEHUE.

ConneuHas cucrema.

Counnue. ConneuHas akTUBHOCTh. McTounuk sHeprun ConHua u 3B€31. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTHKU. /[narpaMma «CHEKTpaJIbHBII KJIacC — CBETUMOCTb). 3BE3/bI
IJIaBHOW MOCIIE0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUIsl 3BE37 INIaBHOU
NOCJIEIOBaTENbHOCTH. BHyTpeHHee crpoeHue 3BE34. COBpEMEHHBIE MPEACTABICHUS O
IPOUCXOKICHUH U 3BoIoLuN CoHIA U 3BE3/1. DTanbl )KU3HU 3BE3].
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Mineunbiii Ilyts — nHama [anaktuka. Ilonoxenwe u jaBwxkenue ConHIa B
lNanmaxktuke. Tunel ramaktuk. Paguoramaktuku u kBasapbl. UEpHbIE IBIPBI B sAIpax
rajJaKkTHUK.

Bcenennas. Pacmupenune Bceenennoii. 3akon Xa0O6ma. Pa30eranue rajgakTHK.
Teopus bonbmoro B3peiBa. PenukroBoe usimyyeHue.

MacmtabHast cTpykTypa Beenennoit. MeTaranakTuka.

Hepeménnbie npo0iaeMbl aCTpPOHOMUMU.

Yuenuuecxkue nabnrooenus

HaOnronennst HEBOOPYKEHHBIM TIJ1a30M  C  HCIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUI ISl ONpeeNIeHUs MOJIOKEHUSI HEOECHBIX OOBbEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311s CEBEPHOTO MOJyIIapus U SIPKUE 3BE3/IbI.

Habmonenus B Teneckon JIyHsl, uraneT, Miteanoro ITyTu.

O0o0marinee NnOBTOpeHue

Ponb pusuku u acTpoHOMHH B SKOHOMHYECKOW, TEXHOJIOTMYECKOU, COIIMATBLHON U
ATUYECKON cdepax AeATETLHOCTH YEIOBEKa, POJib U MECTO (M3MKU U aCTPOHOMHUU B
COBPEMEHHON HAy4YHOW KapTHHE MHUpa, posib (U3MUECKOH Teopuu B (HOPMHUPOBAHUU
npeicTaBIeHU 0 (pU3MYEeCKOW KapTHHE MHUpa, MECTO (U3MUECKOW KapTUHBI MHpa B
001IIeEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O TPUPO/IE.

Me:xnpeamMmeTHbie CBA3HU

Nzyuenne kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce oCymiecTBiIseTCs ¢ y4ETOM
COJIepXKATEIbHBIX MEXIIPEAMETHBIX CBSA3EH ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUU,
reorpadyy U TEXHOJIOTHH.

Meoicnpeomemusie nouamus, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, Hay4YHbIN (pakT, TUIIOTe3a, (PU3NYECKas BEITUYHMHA, 3aKOH, TEOpHS,
HaOJII0/IeHNE, YKCIIEPUMEHT, MOJISTUPOBaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHHEe CHUCTEMbl ypaBHEHUW, TPUTOHOMETPHUYECKHE (YHKIIUH:
CHHYC, KOCHUHYC, TAaHIT€HC, KOTAHT'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPbl M HX NPOECKIMM HA OCH KOOPIHMHAT, CIIOKEHUE BEKTOPOB, IPOU3BOJHBIC
ANIEMEHTapHBIX (DYHKIUN, TMPU3HAKU MOJ00USI TPEYTOJbHUKOB, OMPEACIICHUE TUIOIIAIN
IOCKUX (puryp u o6béma Ted.

buonoeus: snekrpuyueckue sIBIECHUS B )KUBOUW MPUPOJIE, KoJieOaTeIbHbIC NBMKCHUS
B )KMBOM NPUPOJAE, ONTUYECKHUE SBJICHUS B JKMBOW INpUPOJE, ACUCTBHE PAaJMALMM HA
JKUBBIE OPTaHU3MBI.

Xumus: CTpPOCHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPIBIX TEN,
MEXaHH3MbI 00Pa30BaHUS KPUCTAJUTMYECKON PEIIETKH, CTIEKTPATHHBINA aHAIH3.

leoepagus: MarHUTHBIC TIONIOCA 3€MJIH, 3aJ€KH MArHUTHBIX Py, (HOTOCHhEMKA
36MHOU IOBEPXHOCTH, IIPEACKA3AHUE 3EMIICTPSCEHUM.

Texnonozus: TUHUY JIEKTPOIIepead, FeHepaTop EPEMEHHOT0 TOKa,
ANEKTPOJBUTATEND, MHIYKIIMOHHAS IE€Yb, Pagap, paIHONPUEMHHUK, TEIEBU30p, AaHTCHHA,
tenepon, CBU-neus, MpOEKIIMOHHBIN anmnapat, BOJIOKOHHAs ONTHKA, COTHEUHas OaTtapes
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INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS TPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®DusMka» Ha ypOBHE CpeaHEro OOIIero
oOpazoBaHusi (0a30BbIIl YpPOBEHb) JOKHO OOECHEUYUTHh JOCTHUKEHUE CIIEIYIOIIUX
JMYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATHBI

JluyHOCTHBIE pE3yNbTAaThl OCBOEHUS Y4yeOHOro mnpeamera «Du3nKa» JOJKHBI
OoTpaxkaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOY4YalOIIUXCS  PYKOBOJCTBOBATHCS
chopMUPOBAaHHON  BHYTPEHHEW  MO3UIMEH  JIMYHOCTH, CHCTEMOM  IIEHHOCTHBIX
OpHUEHTAIUH, TIO3UTUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIMX TPATUITUMOHHBIM
IIEHHOCTSIM POCCHICKOr0 OOIIEeCTBA, paCIIUPEHUE IKU3HEHHOTO OIbITa M OIbITa
JIEATEIbHOCTH B TMPOLECCE pealn3allid OCHOBHBIX HalpaBiICHUN BOCIUTATEIbHON
JIEATENBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:kIaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMH OOYYAIOMIETOCS KaK aKTHUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUICKOTO 00IIECTBa;

MPUHATHE TPaJALIMOHHBIX 00111eYeT0BEYECKUX T'YMaHHCTUYECKUX u
JIEMOKPATUYECKUX LIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TIPaKIaHCKOIrO
o0111ecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEILHON OpraHu3aliy;

YMEHHUE B3aUMOJECHCTBOBATH C COLUUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAHUTApPHOU M BOJOHTEPCKOM ESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMUPOBAHHOCTH POCCHICKON TPaKTaHCKOW HICHTUYHOCTH, TATPUOTH3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHKECHHSIM
POCCUNCKHX YUEHBIX B 00J1aCTH (PUBUKHU M TEXHUKU;

3) IyXOBHO-HPaBCTBEHHOT0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBEACHHUS;

CIIOCOOHOCTh  OIEHHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JIESITEIIBHOCTHA YUYEHOTO;

OCO3HAHHE JTUYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMYUBOTO OYIyIIEro;

4) 3CTeTHYeCKOr0 BOCTIMTAHUSI:

3CTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAas AICTETUKY HAay4YHOrO TBOPYECTBA,
IpUCyIIero GU3NYECKON HayKe;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEPEC K pa3nyHbIM cepaM MpodecCHOHATbHOU NeATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKON M TEXHHWKOH, YMEHHE COBEpUIaTh OCO3HAHHBIA BBHIOOP Oymyrien
npodeccur U pearTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIJIaHbL;
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TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO B 00JIACTH
(U3MKN Ha IPOTSKEHUH BCEH )KU3HM;

6) IK0JIOrHYeCcKOro BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh ~ HKOJOTUYECKOH  KYJIbTYphl, OCO3HAaHUE  TIJ00AIBHOIO
XapakTepa 9KOJOTHUECKUX MpodiieM;

IUIAHUPOBAHUE U OCYILECTBICHUE JCHCTBUN B OKPYXArOUIEH Cpele Ha OCHOBE
3HAHUA LEJIEN YCTOWYUBOIO Pa3BUTHS YEI0BEYECTBA;

pacIIMpeHue OmbITa AEATEIBHOCTH IKOJIOIMYECKON HAIPaBICHHOCTH HA OCHOBE
UMEIOIINXCSI 3HAHUU 10 (DU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSI:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs PU3NUECKOI HAayKH;

OCO3HAHME LIEHHOCTH HAay4YHOW NEATEIIBHOCTH, TOTOBHOCTH B MPOLIECCE U3YyYCHHUS
GU3UKH  OCYLIECTBIATH  IMPOEKTHYD U MCCIEOBATEIbCKYIO  JESITEIbHOCTb
VH/JVBHIyaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUSA
ba3oBble Jlornyeckue AeicTBUA:

CaMOCTOSTEIFHO (POPMYJIUPOBATh U aKTYaJU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONpENENSATh eI JICATEIIbHOCTH, 3aJaBaThb MapaMeTpbl H KPUTEPUU HX
JIOCTHDKCHMS,

BBISIBIIATh 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B PACCMATPUBAEMBIX (PHU3HUCCKUX
SIBJICHUSIX

pa3pabaThiBaTh IUIAH pEIICHHS MPOOJeMbl ¢ Yy4ETOM aHalu3a HMEIOITUXCS
MAaTepHAIBHBIX 1 HEMATEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JAEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB
LEJIIM, OLICHUBATh PUCKU MOCJIEACTBUHN AEATEIbHOCTH;

KOOPJMHUPOBATh U BBITIONHATH PabOTy B YCIOBHSX PEATbHOTO, BUPTYAJILHOTO U
KOMOWHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTHUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX IMPOOIIEM.

ba3oBble uccieaoBaTeIbCKHE AeHCTBHS.

BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU IMOHATHUSMU W METOAAMHU
buznueckoit HayKH;

BJIQJICTh HABBIKAMH Y4eOHO-HCCIIEOBATENIbCKOW W TPOEKTHON NEATEeIhHOCTH B
obnactu GU3MKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB
pemieHuss 3aJad  (PU3UYECKOrOo COJEepkKaHUSA, MPUMEHEHHUIO pPa3JIMYHBIX METOJ0B
MO3HAHMS,
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BJIAJIeTh BUAAMU  JIEATEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHNI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYallUsX, B
TOM YHCJI€ NPU CO3/1aHUH YYEOHBIX IPOEKTOB B 00JIaCTH (PU3HKH;

BBISIBJIAT IPUYMHHO-CJIEICTBEHHBIE CBSI3U M aKTYyaJIM3UPOBATh 3ajjady, BbIIBUraTh
TUIOTe3y €€ pelieHns, HaXOAUTh apTyMEHTHI Ui J0Ka3aTeIbCTBA CBOMX YTBEP)KICHUI,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU PELLCHMUS;

aHAJIM3UPOBATH TONYYCHHBIE B XOJI€ PEIICHUS 3ala4d Pe3yibTaThl, KPUTUUECKH
OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTh W  (QOPMYJIHPOBATH COOCTBEHHBIC 3aJadyd B  00Opa30BaTEIBHOU
NeSITEIbHOCTH, B TOM YUCJIE€ IPU U3YYEHUU (PU3UKU;

JIaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHUBATh TPHOOPETEHHBIN OTIBIT;

yMeTb  MEpPeHOCUTh 3HaHMs 1O  (U3MKe B  TNPAKTUYECKYIO  00JacTh
KU3ZHEEATENbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JacTel;

BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OPUTUHAIBHBIE TTOAXO0/IBI U PEIICHHS,

CTaBUTb MIPOOJIEMBI U 33]1auH, TOMYCKAIOIIUE aJIbTepHATUBHbBIE PEIICHHUS.

PabGora ¢ undgopmanueii:

BJIQ/ICTh HABBIKAMHU TIOJNIYYeHUS HHPOpMAIMK (PU3UIECKOTO CONEpPIKAHUS U3
UCTOYHUKOB PA3HBIX THUIOB, CaMOCTOSATEIHLHO OCYIIECTBIATh TIOWCK, aHaJu3,
CUCTEeMATH3allMI0 W HHTEpPHpeTanuio WHGOPMAIMK pPA3IUYHBIX BUIAOB U (QopMm
MIPE/ICTABICHUS;

OIICHUBATh JIOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIb30BaTh CPEJCTBA MH()OPMAIIMOHHBIX B KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA B
pElIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX 33]1a4 ¢ COOII0/IEHUEM
TpeOOBaHUN DPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THUTHEHBI, PECYPCOCOEPEIKEHUS,
MIPABOBBIX M ATUYECKUX HOPM, HOPM HHPOPMAITMOHHON O€30IaCHOCTH;

co3/7aBaTh TEKCThI (PU3UYCCKOTO COJEPIKAHMS B PA3IMUHBIX (hopMaTax ¢ y4éToM
Ha3HaueHUs: WHPOpMAIUM W 1IeJICBOM ayJIUTOPUU, BHIOMpass ONTUMAIBHYIO (OpMy
MPEJICTABIICHUS U BU3YaTH3aIUH.

KoMMyHHKaTHBHBIE YHHBepPcaJIbHbIe y4eOHble 1eiCTBUS:
OCYILIECTBIISITh OOILIIEHNE HA YPOKaxX (PM3UKU U BO BHE-YPOUHOU JEATEIHHOCTH;
pacro3HaBaTh MPEANOCHIIKY KOH(PIMKTHBIX CUTYaIlMi U CMITYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C UCIIOIB30BAaHUEM S3BIKOBBIX
CPEACTB;
INOHUMATh ¥ HCIOJBb30BATh NPEHMYINECTBA KOMAaHIHOW ¥ WHIMBHIyalTbHOU
paboThI;
BBIOMpATh TEMATUKY M METOJIbl COBMECTHBIX JACUCTBHI C yIETOM OOIIMX HHTEPECOB
¥ BO3MOXKHOCTEH Ka)KJ0T0 WieHa KOJUIEKTHUBA;
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MPUHUMATh LIEJIM COBMECTHOM NIeSITEIbHOCTU, OPTaHU30BBIBATh U KOOPIMHUPOBATH
JIEUCTBUSA MO €€ NOCTUKEHUIO: COCTABJIATH IJIaH AEUCTBUM, PACIPEAECIATH POIU C YUETOM
MHEHUH yYaCTHUKOB, 0OCYKJaTh pe3yJIbTaThl COBMECTHOUN paOOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAaJa M Ka)KJOTO yYaCTHHKAa KOMaHIbI B OOIIUI
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb  HOBbIE MPOEKThI, OLEHMBATh MJAEHM C T[O3ULIMH  HOBHU3HHBI,
OPUTHHAJIBHOCTH, MPAKTHYECKOW 3HAYNMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETHUYECKOE MOBEJICHUE B PA3IMYHBIX CUTYAIUSX,
MPOSIBIIATH TBOPUYECTBO M BOOOpaXKEHUE, ObITh HHUIIHATUBHBIM.

PeryasiTuBHBIC YHUBeEpPCAJbHbIC YUeOHbIE 1eHCTBUS
Camoopranuszanus:
CaMOCTOSTENBHO OCYLIECTBIATh O3HABATENbHYIO JIEATEIBHOCTD B 001acTH (QPU3UKU
Y aCTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIbHO COCTABJISATh IUIAH pELIeHMs] PACUETHBIX M KAueCTBEHHBIX 3ajad,
IUTAaH  BBITIOJIHEHUS MPAKTHYECKOW paboThl ¢ Y4ETOM UMEIOIIUXCS  PEecypcoB,
CcOOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHHI;
JIaBaTh OLIEHKY HOBBIM CHUTYalIUsIM;
pacuupsTh paMKi Y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MPEINOYTCHU;
JenaTh  OCO3HAHHBIM  BBIOOp, apryMeHTUpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PELICHHUE;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO APYIUIMUA B obOnacTu (HU3UKH,
MOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTENbHbBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOIUOHAIbHBIH HHTEJLJICKT:
JlaBaTh OLICHKY HOBBIM CHUTyalusiM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LIEIISM;
BJIQ/ICTh HAaBBIKAMHU I[103HABATEIHLHOW pPEQIIEKCHH KaK OCO3HAHHSI COBEPINAEMBIX
JIEWCTBHUM M MBICIUTEIBHBIX MPOIECCOB, X PE3YJIHTATOB U OCHOBAHUA;
UCIIONIb30BaTh MPUEMBI pediekcuu JUisl OLEHKH CHTYallud, BBIOOpAa BEPHOTO
pelieHus;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHUXKEHUIO;
NpUHUMATh MOTHUBBI W apryMEHThl JIPYTMX TP aHAIU3€ PE3yJIbTaTOB
JeATEebHOCTH;
NPUHUMATH ce0s1, TOHUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA,;
NpUHUMATh MOTHUBBI W apryMEHThl JIPYTMX TP aHAIW3€ PE3yJIbTaTOB
JeSATEebHOCTH;
NpHU3HABaTh CBOE MPABO U MPaBO APYTUX HA OUIMOKHU.
B mponecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIHLTATOB OCBOCHHS MPOTPAMMBI 10
buznKe A ypOBHS CpeaHero olmiero oopa3oBaHus y 00y4daromuxcsi COBEPIICHCTBYETCS
AMOIMOHATBHBIA UHTEIUIEKT, TIPEIITOJIaratoniuii COPMUPOBAHHOCTS:
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CaMOCO3HaHMsI, BKJIIOYAIOIIETO CIIOCOOHOCTh TMOHHMMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIlPaBJICHUS Pa3BUTHUS COOCTBEHHOW SMOIIMOHATIBHOMN Cephl, ObITh
YBEPEHHBIM B Cce0€;

CaMOpETYJIMPOBAHUsI,  BKJIIOYAIONIETO  CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEACHUE, CIOCOOHOCTh aAanTUPOBATHCS K SMOIMOHAIBHBIM
W3MEHEHUSM U MPOSBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMHU, BKIIOYAIONIEH CTpPEMJICHHUE K JIOCTHKEHUIO IEIH U
yCIiexy, ONTUMHM3M, HWHUIMATUBHOCTh, YMEHHUE JEHCTBOBaTh MCXOJd M3 CBOMX
BO3MOXKHOCTEH;

OMIIATHUH, BKJIIOYAIONIICH CIMOCOOHOCTh TMOHMMAaTh AMOIMOHATIBLHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
CONEPEKUBAHUIO;

COITMATPHBIX HABBIKOB, BKJIIOUYAIOIIMX CIIOCOOHOCTH BBICTPAaMBaTh OTHOIIEHUS C
JIPYTUMU JIFOJIbMH, 3a00THTHCS, IPOSIBIIATH HHTEPEC U pa3periaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kiacce mnpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb U MecTo (Pu3uku B GHOPMHUPOBAHUHU
COBPEMEHHOM HAy4YHOM KApTUHBI MHpA, B PA3BUTUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTH, B MPAKTUYECKOMN AEATEIBHOCTH JIOJIEH;

YUUTHIBATH  TPAHUIBl TPUMEHEHHUS  U3YYEHHBIX  (PU3UYECKUX  MOJCIIeH:
MaTepuaibHas TOYKa, HWHEPIMaJIbHAs CUCTEMa OTCU€Ta, abCOJIIOTHO TBEPIOE TEIO,
WJICTbHBIA a3, MOJEJM CTPOCHMUS Ta30B, JXUAKOCTEHW MU TBEPIABIX TEJI, TOUYCUHBIN
ANEKTPUUECCKUN 3apsiji MPU perieHuu GU3NIECKUX 3a/1au;

pacrnio3HaBaTh (U3MUecKue sBIEHUs (MpolecChl) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISPHO-KUHETUUYECKOM TEOpUHM CTPOECHHUS BEIIECTBA H
ANEKTPOJMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEUHOE JIBUKCHHUE,
CBOOOJIHOE MaJICHWE TeJ, ABMIKEHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJCHCTBUE Tell,
g dy3us, OpOyHOBCKOE TBMKEHHE, CTPOCHHE JKUIKOCTEH W TBEPABIX TeJ, U3MECHEHHE
00béMa TeNn TMpu HarpeBaHuu (OXJIAXKIEHWHU), TEIUIOBOC paBHOBECHE, HCIApeHHE,
KOHJICHCALMsl, TUIABJICHHUE, KPUCTAIIM3alUsl, KUTIEHUE, BIIA)KHOCTh BO3/1yXa, OBBILIEHUE
JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXK]Y MapameTpaMu
COCTOSIHMS Ta3a B U30IPOLIECCaX, JIEKTPU3ALHUS TEN, B3AUMOAECHCTBUE 3aPSI0B;

OTMHUCHIBATh MEXAaHWYECKOE JBUKEHHE, WCIOJb3ys (PU3NUECKUE BEIUYUHBI:
KOOpAMHATA, IIyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Telld, CUJia, UMITYJIbC
Telna, KUHETUYECKas »JHEprusi, MOTEHIUaJIbHas »DSHEpPrus, MexaHudeckas paborta,
MEXaHHYECKasi MOITHOCTH, MPU OMHCAHWH MPABUIBLHO TPAKTOBATH (DU3UYECKHUI CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYeHUss U EIUHHULBI, HaXOAUTb (OPMYIIHI,
CBSI3BIBAIOININE JTAHHYIO (PU3MUYECKYIO BEIMYNHY C APYTUMH BETUINHAMUY;
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OMKCHIBATh U3yYEHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIEC SIBJICHUS, UCTIOIB3YS
dbusznueckre BEIMUYMHBI: JaBJICHHE Ta3a, TeMIeparypa, CpeaHsss KHHETHYeCKas SHeprus
Xa0THYECKOTO JBW)KCHHUS MOJEKYJ, CpPEOHEKBAApPAaTHYHAS CKOPOCTh  MOJICKYI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEprusi, pabora rasza, ko3 UIHUEHT MOJIE3HOTO
NEHCTBHSA TEIUIOBOTO ABUTATEINS; NMPHU OMUCAHUM IPABHIBHO TPAKTOBATH (PU3UUECKHIA
CMBICIT HCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W €IUHUIBI, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PM3WYECKYIO BETUYNHY C APYTUMH BETUIHHAM;

ONMKCHIBATh M3YYEHHBIE DJIEKTPUUYECKHE CBOWCTBA BEIIECTBA U DIIEKTPUUYECKUE
SBICHUS (TIPOLIECCHI), HCTONB3yd (PUINUYECKHE BEIUYHMHBI: JIEKTPHUECKUN 3apsij,
AIIEKTPUYECKOE TI0JIe, HANPSHKEHHOCTh TOJIsl, MOTEHIIMAJ, Pa3HOCTh MOTEHIMAJIOB; MPHU
OMMCAaHUM TPABWIFHO TPAKTOBATh (PH3MUECKUN CMBICI HCIONIB3YyEMbIX BEIWYHH, HX
0003HAaYEHUSI W EAUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO
BEJIMYUHY C IPYTUMH BETUYNHAMH;

aHAM3UPOBATH (PU3UYECKUE MTPOLIECCHI U SBJICHUS, UCTIONB3Ys (PU3NYECKUE 3aKOHBI
Y TOpPUHLUIBL 3aKOoH BcemupHoro tsrotenus, |, Il u Il 3axkonst HploToHa, 3akoH
COXpaHECHHs] MEXaHUYECKOW HHEPruu, 3aKOH COXpAaHEHUS UMIYJIbCa, MPUHIUI
CYNEPIIO3UIIMK  CWJI, TPHHIUI PABHONPABHS HMHEPIMATBHBIX CHCTEM OTCYETa,
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHMsSI BEUIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeqHe KHHETUYECKOW »HHEPrHH TEeIUIOBOTO JBIDKEHHS MOJEKYJd C aOCOTIOTHOU
TEeMIepaTypol, MEpBBIH 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO
3apsiaa, 3akoH KysoHa, Tpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €To
MaTEMaTHYE€CKOE BBIPAXKEHUE U yCIOBUS (TpaHUIlbl, 00JaCTH) MTPUMEHUMOCTH;

OOBSICHITh OCHOBHBIE NPHUHIMIBI JIEHCTBHSI MAaIllWH, TPUOOPOB M TEXHHUYECKUX
YCTPOWCTB; pa3iuyaTh YCJIOBHUA HUX O€30MacHOr0 HCIOJIb30BaHHUS B IOBCEIHEBHOU
KU3HU;

BBINOJIHATH HKCIIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3NYECKUX SBJICHUN U MPOLIECCOB C
UCTIONB30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEpEHHi, mpu 3ToM (hopmymnupoBath
npoOjeMy/3alady M THIOTE3y YYeOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
NPEUI0KEHHOTO 000PYA0BaHUSs, POBOJAUTH OTBIT M (POPMYITHPOBATH BEIBOIBL;

OCYILECTBIISITh MPSIMBIE ¥ KOCBEHHBIC M3MEPEHUSI (PU3NUECKUX BEITUYHH, TIPU 3TOM
BHIOMPATh ONTHUMAIBHBIA CIIOCO0 HM3MEPEHUS W WCIOJb30BaTh HW3BECTHBIC METOIBI
OLICHKH ITIOIPEIIHOCTEN U3MEPEHUM;

UCCIIEZIOBATh 3aBUCUMOCTH MEXIY (PH3NYECKHMMHU BEITMUYMHAMH C HCIIOJIb30BaHUEM
NPSMBIX MU3MEPEHU, IpU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJbTaThI
NOJYYEeHHON 3aBUCUMOCTH (PU3NYECKHX BEIMYMH B BUAE TaOIUIl U TpapuKOB, JENaTh
BBIBOJIBI TIO PE3yJIbTaTaM UCCIIEIOBAHUS;

coOumo1aTh paBuia 0€30MacHOTO TPyAa MPH MPOBEICHUH HCCIEI0BAaHUIN B paMKax
y4eOHOr0 HKCIIEPUMEHTa, y4eOHO-HCCIEA0BATENbCKON U MPOEKTHOM JESATENBHOCTH C
UCTIOJIH30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 00OPYIOBAHNUS;

pemiath pacyéTHbIC 33/1a4d C SBHO 33JaHHOM (PU3UYECKOW MOJENbI0, UCIOJB3YS
¢u3nyeckne 3aKOHBI W TMPHUHIMIIBI, HA OCHOBE aHaln3a YCJIOBUS 3aJauyd BBIOMpATh
bu3nUecKyI0 MOJIeNb, BEIACTATh PU3NYECKUE BEIMYUHBI U (DOPMYITbl, HEOOXOAUMBIE TS
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€€ pelieHus, MPOBOJUTh PACUEThl U OLICHUBATHh PEATBbHOCTh MOJYYEHHOTO 3HAYEHMS
(bu3nuecKoi BeIHUMHBI;

pelmarh KayeCTBEHHBIC 3aJayd: BBICTPAUBATH JIOTUYECKA HEMPOTUBOPEUYUBYIO
LEMOYKY PAaCCyKJIEHHl C ONOpOM Ha M3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnueckue SBICHUS;

UCIIOJIb30BaTh MpPH PEHICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(POPMAIMOHHbBIE
TEXHOJOTHM JUIsl TIOWMCKA, CTPYKTYPUPOBAHUSA, HMHTEPHOPETAUUH W MPEICTABICHUS
y4eOHOM M HAyYHO-TIOMYJISIPHOM MH(GOPMALINK, TOTYYEHHOW U3 Pa3IUYHBIX UCTOUYHUKOB,
KPUTHYECKH aHAIM3UPOBATH MOJTydaeMyIo HH()OpMAIIHIO;

NPUBOJIUTh TPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOekKHBIX Y4EHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYXAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B TMOBCEAHEBHOW KU3HHU IS
obOecrieyeHnsi 0€30MACHOCTH TIpU  OOpaleHuu ¢ npudopaMu H  TEXHUYECKUMHU
YCTPOWCTBAMH, [JIi COXPAHEHUs 370pOBbsi U COOJIOJCHHS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYXAIOIIEH cpefe;

paboTaTh B IpyIMIe ¢ BHIMOJIHEHUEM PA3IMUHBIX COLUAIBHBIX POJICH, TIJIaHUPOBATh
paboTy Tpynmbl, palMOHAIBHO  pacHpeneNsiTh OO0sM3aHHOCTH U IUIAaHHUPOBATh
JIEATENBHOCTh B HECTAHJIAPTHBIX CUTYaAlMSAX, aJC€KBATHO OLEHUBATHh BKJIAJl KaXJOTO W3
YYaCTHUKOB T'PYIIIHI B pEIICHHE PACCMATPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce npeaMeTHbe pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb U MecTo (Pu3uku B GHOPMHUPOBAHUHU
COBPEMEHHOM HAy4YHOM KAapTUHBI MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKU H
TEXHOJIOTHI, B NPAKTUYECKON JEATEIIBHOCTU JIFOAEH, LEJIOCTHOCTh M E€IUHCTBO
bu3nuecKoi KapTUHBI MUPA;

YYHUTHIBATh T'PAHUIBI IPUMEHEHUS] W3YUYEHHBIX (DU3NYECKUX MOJENIeH: TOUCUYHBIN
AIEKTPUYECKUN 3apsif, JIyd CBETA, TOUCUHbIM MCTOYHUK CBETA, SEPHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOJICJIb aTOMHOTO sI/Ipa MPHU PelIeHUU HU3UIECKUX 3a]1ay;

pacrnio3HaBaTh (U3MYECKUe sBIEHUS (MPOIECCh) U OOBACHATH UX HA OCHOBE
3aKOHOB DJICKTPOJWHAMHUKHA WM KBAHTOBOW (PU3HMKHU: DJJIEKTPUYECKAas IPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XHMMHWYECKOE, MArHUTHOE JEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHMTOB, 3JIEKTPOMArHUTHAsI MHAYKIHUSA, JEHCTBUE MAarHUTHOI'O TOJISI Ha MPOBOJHUK C
TOKOM M JIBIXKYUIUICS 3apsi/l, SJEKTPOMArHUTHbIE KOJIe0aHUs U BOJIHBI, PSMOJIUHENHHOE
paclpoCTpaHEeHUE CBETa, OTPaKCHHE, MpeOMIICHHWE, WHTephepeHnus, audpakuus u
noJisipu3aliis CBeTa, AuWcHepcHs cBera, (oroanextpuueckuii ddpdexr (pororddexr),
CBETOBOE [JIaBJICHHUE, BO3HMKHOBEHHME JIMHEMYATOro0 CIIEKTpa aroMa BOJOPOJA,
€CTECTBEHHAsI U UICKYCCTBEHHAs! paIMOAKTUBHOCTB;

ONUCHIBATh HW3YUYEHHbIC CBOWCTBA BeILIECTBA (DIEKTPUUECKUE, MArHUTHBIE,
ONTHUYECKUE, DIIEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CpPE) U AJIEKTPOMArHUTHbIE
siBIIEHUsT (TIPOIECCHI), UCTIONB3Ysl (PU3UYECKUE BEIMYMHBI: JIEKTPUUYCCKUN 3apsiy, cuiia
TOKa, DJIEKTPUUECKOE HAIpsHKEHHUE, DIIEKTPUUECKOE CONPOTUBIICHHE, PAa3HOCTh
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MOTEHIINAJIOB, AJIEKTPOABIKYIIAs CHIIa, paboTa TOKA, MHAYKLKS MarHUTHOTO TOJIS, CHUJia
Awmrmiepa, cuna JlopeHna, WHIYKTUBHOCTb KATYIIKH, JHEPTUs DJJIEKTPUYECKOTO U
MarHUTHOTO TIOJICH, MMEPUOJT U YaCTOTa KOJIeOaHUI B KOJeOATETLHOM KOHTYpE, 3apsia U
CHWJIa TOKa B TPOIECCE TapMOHUYECKUX OAIIEKTPOMArHUTHBIX KojeOaHui, (QoKycHoe
paccTossHWEe W ONTHYECKas CHJia JIMH3bI, MPU ONHCAHWHM TPABUILHO TPAKTOBAThH
buznueckuii CMBICT HCIIOJIB3YEMbIX BEJIMYHMH, UX O003HAUYCHUS U €IUHUIIbI, YKA3bIBATh
(dbopMyIIBI, CBS3BIBAIOIINE JAHHYIO (PU3NYCCKYIO BETUYHUHY C IPYTUMU BETUYHHAMU,

OMKCHIBATh U3yYEHHBIE KBAHTOBBIEC SIBJICHHUS W IMPOLIECCHI, UCHONB3Ys (PU3NYECKUE
BEJIMYHUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTa CBETA, DHEPTHUS
U UMITyJIbCe (OTOHA, MEPUO MOJTypacnaaa, SHEPIHsl CBA3H aTOMHBIX siiep, IPU OMUCAHUU
MPABWIBHO TPAKTOBATh (PH3UUCCKUIN CMBICIT HCTIOIB3YEMBIX BEJIMYNH, UX 0003HAUCHHS U
€IMHUIIBI, YKa3blBaTh (OPMYIIbI, CBS3BIBAIONINE JaHHYIO (U3MYECKYIO BEIUYHHY C
JIPYTHEMHY BEJIMYUHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEIIMUUHBI,

aHAM3UPOBATH (PU3UYECKUE TTPOLIECCH U SIBJICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI
Y TPUHIHAIGL: 3aKoH OMa, 3aKOHBI TOCJIEIO0BATEILHOTO M MAPAUICILHOTO COCTUHEHUS
MPOBOJAHUKOB, 3akoH Jkoymns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOM WMHIYKIIUU, 3aKOH
NPSIMOJTMHEHHOTO  PACTIPOCTPAHEHUSI CBETa, 3aKOHBI OTPAKCHHS CBETa, 3aKOHBI
MpeIOMIICHUS CBETa, ypaBHeHHe OiHITelHa s (poTodrddekra, 3aKOH COXpaHEHUS
DHEPTUM, 3aKOH COXPAHCHHSI WUMITYJIbCA, 3aKOH COXPAHCHHS JJICKTPUUYECKOTO 3apsijia,
3aKOH COXPaHEHHUs MAacCOBOTO YHMCIIA, MOCTYyIaThl bopa, 3aKOH paJoakTUBHOTO pacraa,
OpH  OTOM pasiinyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIpa)KEHUE U YCIIOBHsI (TPAHUIIBI, 00JIaCTH) TPUMEHUMOCTH;

OTIPE/ICNIATh HAIpaBJICHUE BEKTOpAa WHIAYKIIMM MArHUTHOTO TIOJIS MPOBOJHHUKA C
TOKOM, CUJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTh M OIUCHIBATh HM300paKEHHE, CO3/1aBacMOEC IUIOCKHM 3EpKaJIoM, TOHKOMH
JIMH301;

BBITIOJTHSATE YKCIIEPUMEHTBI TIO UCCIICOBAHUIO (PU3NUYECKUX SIBJICHHUI U MTPOIIECCOB C
UCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEpPEHHil: mpu 3ToM (GOPMYIHPOBAThH
npoOneMy/3aiady M TUIOTE3y YYEOHOro JSKCIMEePUMEHTa, COOMpaTh YCTAHOBKY W3
MPEITIOKEHHOTO 000PYAOBaHHUS, TPOBOIUTH OIBIT U (POPMYITUPOBATH BHIBOBL;

OCYIICCTBIIATH MPSMbIC U KOCBEHHBIC M3MEPCHHS (PU3NYCCKUX BEIIMYUH, MPU ITOM
BBIOMpATh ONTHMAJBHBI CHOCOO HM3MEPEHHs] M WCIOJIb30BaTh HW3BECTHBIC METOJbI
OIICHKH TIOTPEITHOCTEH H3MEPCHHIA,

UCCJIEIOBATh 3aBUCUMOCTH (U3MUYECKUX BEIWYMH C HCIOJIB30BAHUEM TMPSIMBIX
U3MEpPEHU: TMpPU OTOM KOHCTPYHUPOBATH YCTAHOBKY, (UKCHPOBATH PE3YJIHTATHI
MOJIYYCHHON 3aBHCHMOCTH ()M3MYECKHX BEJIWYUH B BUJIE TaOMUI[ U TpadHKOB, aeIaTh
BBIBOJIBI TIO PE3YJIbTaTaM UCCIICIOBAHUS;

coOroaTh MpaBuiia 6€30MacHOro TPyAa MPHU MPOBEICHUU UCCIEI0BaHUN B paMKax
y4e0HOTO AKCIIEPUMEHTA, y4eOHO-HCCIEI0BATEILCKON W TPOEKTHON IESTEIBHOCTU C
HCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U TaOOPAaTOPHOTO 000PYI0BAHUS;

pemarh pacy€THBIC 3a/la4d C SBHO 33/JIaHHON (DU3MYECKOW MOJIENBI0, UCTIONB3YS
¢dbusznueckue 3aKOHBI M TMPUHIUIBI, HA OCHOBE aHall3a YCJIOBUS 3a/ladyd BBIOMPATH

24



bu3nUecKyIo MOJIeNb, BEIACTATh PU3NYECKUE BEIMUYMHBI U (POPMYIIbI, HEOOXOAUMbBIE IS
e peleHusi, TPOBOAUTH PACUEThl M OLEHUBATH PEATbHOCTH IMOJYYEHHOTO 3HAYCHUS
(bu3HUECKOl BEIMYNHEI;

pemiatb KauyecTBEHHBbIE 3a/ladyd: BBICTpaMBATh JIOTMYECKH HEMPOTUBOPEUUBYIO
[EMOYKy pacCYKIEHHH C Omopod Ha W3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue sBIEHUS;

UCTIONB30BaTh NPU PEHICHWH YYeOHBIX 3a/1ad COBpPEMEHHBbIE HH(OPMALMOHHBIE
TEXHOJOTUU JJsi TIOMCKA, CTPYKTYPUPOBAaHUS, HWHTEPIpETAIMM U MPEACTaBICHUS
y4eOHOH U HAayYHO-TIOMYJISIPHOW HH(OPMALIMU, TOTYYCHHON U3 Pa3IMYHbIX HCTOYHHUKOB,
KPUTHYECKH aHAJIM3UPOBAThH MOJy4aeMylo HH(OpMaIIHIO;

OOBSICHITh TPUHIUIBI JCHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3iauyaTth yCIOBUs WX 0€30MacHOTO UCTIOIB30BAHUS B IOBCETHEBHOM KU3HMU;

NPUBOANTH TPHUMEPHl BKJIAJa POCCHICKUX W 3apyOCKHBIX YUEHBIX-(H3UKOB B
pa3BUTHE HayKH, B 00OBSCHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUYECKHUE 3HAHUS MO (U3UKE B TMOBCEJAHEBHOW >KU3HM IS
oOecrieyeHnsi O€30MACHOCTH NpU OOpalmeHuu ¢ NOpudopaMd U TEXHUYECKHUMH
YCTpOMCTBaMU, IS COXPAHEHHsI 3[0pPOBbS M COOJIOJCHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOILIEH CpeJie;

paboTaTh B IpyMIie C BHIIOIHEHUEM PA3IMUHBIX COIMAIBHBIX POJIeH, IIIaHUPOBATh
paboTy Tpynmel, palMOHAIBHO paclpeiensaTh OOS3aHHOCTH W IIAaHUPOBATH
NeSITETbHOCTh B HECTaHIAPTHBIX CUTYyallUsX, aJleKBaTHO OLIEHUBATh BKIJIAJ KaXJIOro U3
YYaCTHUKOB TPYIIIbI B PEIICHHE pacCMaTpUBaEMOil IPOOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Konrpoabsnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
11 ®u3uKa 1 METOAbI HAYYHOT'O MO3HAHUS 2 bubmmoreia LIOK
' ARTHAYE https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pasznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuniemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Alutaniica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHe eXaHUKe 6 1 1 Bubmiorexa LIOK
: KOHBI COXpaHEHUS B MEXaHUK
P https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBBI TEpMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. 3JIEKTPOJAMHAMUKA
bubmuoreka [JOK
4.1 1
UeKTpocTaTHica 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 5IeKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK
' pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosjie. DIeKTpOMarHuTHasI bubnnorexa [JOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKkHe U dJEKTPOMArHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bu6mmorexa [IOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOW ONTUKU 6 Bu6miorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE SIJJPO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 BH6H_H0TeKa LHOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
Hroro no pazneny 4
PeszepBHoOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoxka Kontpoabubie IIpakTuyeckue op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 bubmorexa LHOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEeT0 MUpPa
Ponb u MecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnunoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JESTEIHLHOCTH JII0IeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majieHune. Y cKopeHue 1 bubnmoreka [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHOCTH ["anues. 1 bubnnorexka [JOK
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HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuina. [punnun

9 Cynepro3uiuu cui. Bropoii 3akox bubmmorexa [TOK
yHep t - 2TOP . https://m.edsoo.ru/ffOc3be8
Hprotona asis MarepuanbHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepHalbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa [OK

P https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenusi. Koadduument tpenus.

13 Cuiia Cil‘[ OTI/IBJ'ICI?I/Iq:I pu BI/IE{GHI/H/I bubmorexa LHOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTynarenbHOE U BpalaTelibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TEa. bubnnoreka [JOK
MowmenT cunsl. [lneuo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTD CHITBI.

16 Kunernueckas 3Heprusi MaTepuaabHON bubnuoreka [IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo0.ru/ff0c4502
KMHETUYECKOI SHEpruu

17 [ToreHuunanbpHast SHEPTHUsL. bubnnorexka [JOK
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[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas SHEprus Tena BOIU3U
MOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBs3b paboThHI
HEMOTEHIMAJIBHEIX CHJI C U3MEHEHUEM
MEXaHWYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPTUU

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTponbhas padota no teme

«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

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

21

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
1 TBEPJIBIX TEIl

23

24

Macca monexyi. KonnuectBo
BemlecTBa. [locrossuHas ABoraapo

TemoBoe paBHOBecue. TemnepaTtypa
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u e€ usmepenue. Illkana remneparyp
Lenscus

Wneansuerii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHel KHHETUYECKOM SHEPrUuun bubnnoreka HOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKeHHOTro raza
29 H3ompornecchl B HI€alIbHOM Ia3e U Ux bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpennss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U
crioco0On! €€ n3meHenus. KoanuectBo bu6nmoreka [JOK
30
TEIUI0THI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATTHHOTO
rasa
bu6mmoreka [JOK
31 Bragr Tentonepesain https://m.edsoo.ru/ff0c5c36
VYV nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonmgecTBo TEIIIOTHI pH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenaye. AauadaTHeIi mpoiecc
33 [lepBrlii 3aKOH TEPMOJUHAMUKY U €TI0 bubnuorexa [IOK

MMPUMCHCHHUC K U30IIponecccaM

https://m.edsoo.ru/ffOc5efc
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HeoOpaTtumocTs nporeccos B

34 npupojie. Bropoit 3akoH bubmmorexa LIOK
PHpOJe. BTOP https://m.eds00.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [Tpunnun nevicrBus u KII/I TermoBoi bubmuorexa [JOK
MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIoru4YecKre mpooIeMbl
TEIUIOPHEPTETUKHU
38 Oo6o6maromuii ypok «MoltekysipHast bubnnoreka [JOK
¢usuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota mo Teme
39 «Momnexynspnas pusuka. OCHOBBI bubmmorexa [JOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenue u KureHue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI 1 OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnueckue u
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnmnorexa [JOK
CBOMCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KpucTayibl. COBpEeMEHHBIC MaTEPHAITBI
[MnaBneHue U KpUCTATUTH3AIIHSL.
43 VienbHas TeroTa MIaBIeHUs bubmmorexa [JOK
8 ' https://m.edso0.ru/ff0c6708
CyOnumarus
bubmuorexa [JOK
44
YpasHeHHe TenuoBoro bananca https://m.edsoo.ru/ff0c6820
45 OnexTpuzanus Tei. JNEKTPUIECKU bubnuorexa [IOK
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3apsna. ,HBa BHUJA SJICKTPUYICCKUX
3apsga10B

https://m.edsoo.ru/ffOc6bcc

IIpoBOIHHKH, TUATIEKTPUKH U

bu6mmoreka [IOK

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS
YHPOBOA P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUUECKOT0 3apsia
B3aumoneiictBue 3apsi0B. 3aKOH
47 Kynona. ToueuHbIN 3IEKTPUUECKUI bubmmnorexa [IOK
y ) p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nosis. [IpuHIMn cynepno3suuuu bubnnorexa [HOK
3JIEKTPUYECKUX NoJieh. JInHumn https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cun 37eKTpoCcTaTHIeCKOTo
49 moist. [Toreniman. PaszHoctn bubmmorexa [TOK
' tal. https://m.eds00.ru/ff0c600
[IOTEHINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT 0CTATUYECKOM noljw bubmmorexa LHOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexkTpoéMikocTh. KoHIeHcaTo
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOIO bubmmorexa LOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa'
[IpuHIMIT NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
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https://m.edsoo.ru/ff0c72c0

DneKTpocTaTHUeCcKast 3alluTa.
3azemileHue IEKTPOpruOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma st
ydacTKa [enu

56

[MocnenoBarenbHOE, MapaielbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A7is OTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabota
«M3mepenune DJIC ucTouHMKa TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS] METAJIJIOB OT
temriepaTypbl. CBEepXIIPOBOIUMOCTh

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYUYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

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

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAUMOcTh. CBoiicTBa
p—n-nepexona. [lonynpoBogHUKOBBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae
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npudopHI

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3J€KTpPOJIUTOB.

bu6mmoreka [IOK

62 DIIEKTPOTUTHYECKAST JUCCOLHAITHSI. 1 https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKHI TOK B ras3ax.

63 CaMOCTOSITeIbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSTENbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKTpruuecKue Mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuorexa [IOK
npumeHeHue. [IpaBuna TexHUKU https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH
Ob6o06maromuit ypok bubnnorexa [HOK

65 1
«ONEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbHas pabora no teme

66 «9nexkrpocrartuka. [locTosHHBIN 1 bubnuorexa [JOK
3JIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cperax»

67 Pesepsublit ypok. KonTponbHast 1 bubnuorexa LIOK
pabora o Teme "DNeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. OGo0maronmii ypok 1 bubnuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Koutpoaensie  Ipakrueckue II/I[:;:CHI/ISI :)lgl?;l;?)i:::enbﬂme
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOeicTBHE. MarHuTHOE II0JIE. 1 bu6nuoreka [IOK
Bexrop MarHuTHOM MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIHH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Opcresa. 1 bubnuoreka [JOK
B3aunmMopeiicTBre MpoOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «3yuenue 1 1 bubnuorexa [HOK
MAarHUTHOTO I10JIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TIOJIS Ha

5 JBIOKYIIYIOCS 3apSDKEHHYIO YACTHILY. 1 bu6muoreka [IOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnekTpoMarHuTHas HHAYKIus. [ToTok 1

BEeKTOpa MarHUTHOU uHAyKuuu. 31C
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WHJYKIUU. 3aKOH AJIEKTPOMArHUTHON
unaykiuu dapanes

10

Jlaboparopnas pabota
«HccnegoBanue sIBICHUS
BHeKTpOMaFHHTHOﬁ HHIAYKIOHUW

NHaykTUBHOCTD. SIBIICHUE
camouHaykiuu. IJIC caMOMHAYKIINH.
DHeprusi MarHUTHOTO TOJISl KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: IOCTOSTHHBIE MArHUTHI,
3J€KTPOMArHUTBHI, 3JIEKTPOABUTATEb,
YCKOPUTEH 3JIEMEHTAPHBIX YacTHll,
MHIYKIIMOHHAs TeYb

O6o6maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padbota no teme
«MarsuTtHOe 1nose.
DNeKTpOMarHuTHasi UHIYKIUS»

bubmnoreka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHH.
[IpeBparienue sHeprun

bubmnoreka IJOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MaJbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIUHBI HUTH M MacChl TPy3a»
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14

15

Konebarenbublit koHTYp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B
U/ICATHHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMHU

®opmyna Tomcona. 3akon

COXpaHCHUA DHECPTUH B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpPC

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820

bubnuoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BrinyKeHHBIE 37IEKTPOMAarHUTHBIS
KoJe0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
MEpEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMIUIUTYTHOE U
JENCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

bubnunoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpauchopmarop. [Ipoussosacrso,
nepenaya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

19

Y CTpOoUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIeKTponepenady

bubnuorexa LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4eCcKre pUCKU IIpU
MIPOM3BOCTBE IEKTPOSHEPTHH.
Kynbrypa ncnons3oBaHus

40
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3JIEKTPO3HEPTUHU B OBCEIHEBHOMN
KU3HU

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmoreka [IOK

21 pacpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle ¥ MPOIOJIbHBIE BOJIHBI
99 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubnmnoreka HOK
3ByKa. Boicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJNeKTpOMarHuTHbIE BOJIHBI, UX
23 cBOIicTBa U ckopocTh. [1Ikana bubmmorexa LOK
https://m.edsoo.ru/ffOccfeQ
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIBL PATHOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBs13u. Panuonokanus
o5 Konrtponsnas pabdora «Konebanus u bubmuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
IIpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnnoreka [JOK
Toueunslil ©CTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxenue cBera. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHU B IUIOCKOM 3epKaie
IIpenomiuenue ceera. IlonHoe
28 BHYTpEeHHee oTpaxeHue. lIpenenbHblil bu6nunorexa LIOK
YT'OJ1 IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUS
29 JlaboparopHas padota «3mepenue bubmmoreka [JOK
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IMOKas3aTcJId MPEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ffOcd67a

JIunzel. [ToctpoeHune n300pakeHui B

30 muH3e. Dopmyra TOHKOM JTHH3EI bubmmorexa [TOK
- POPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JuH3bI
JlabGopaTopHas paborta

31 «HccnenoBanue CBOMCTB
M300paXeHUH B TUH3AX)

Jucnepcus cBera. CIoKHBINA COCTaB

39 oenoro ceera. L[er. JJabopaTropHas
pabora «Habmroienue nucnepcuu
CBETa»

33 Wutepdepennus cera. Audpaxius bu6moteka LJOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ff0ced22
[TonepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK

34
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e

35 OnTryeckue MpuOOPHI U yCTPOMCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
KJIaCCUYECKOU MexaHuKH. [locTymarsl bubmuoreka [IOK

36 .

CIIELIMAJIBHON TEOPHUU https://m.edso0.ru/ff0cf862
OTHOCUTENIbHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqeHre BpEMEHN U COKPAII[CHUE bubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEIATUBUCTCKOMN
38 gacTHIEL. CBSI3b MacChI C DHEPTHUEHN U bubmorexa LIOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
39 Konrtponsnas padora «OnTHKa. bubmuoreka [JOK
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OcHOBBI CIELIMATIBHOM Teopuun
OTHOCHTEIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otonbl. opmyna [Mnanka. Dueprus

bu6nmoreka [IOK

40
Y UMITYJIbC OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE B 110K
HOIHOTEKA
41 .0 A.T.
porospexra. Omprrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTorddekra. YpaBHeHUE
42 BﬁHmTegl)Ha nq;)l(b@oma@(;ema bubmorexa [IOK
A ' https://m.edsoo.ru/ffod015e
«Kpacnas rpanuna» ¢potorpdexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XUMHUYECKOE IEHCTBHE bubmiorexa HOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa u
MIPAKTUIECKOE TPUMCHCHHE:
44
($oTORIEMEHT, POTOAATUHK,
CoJIHEeUHasl ObaTapesi, CBETOIUO]]
45 Pemenue 3agad no reme «1€MEHTHI bubmuoreka [{OK
KBAHTOBOM ONTHKM) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccesHuro o-yactu bubamorexa LOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bubmnoreka IJOK
47 I1 b
OCTYJIaTHL bopa https://m.edsoo.ru/ffOd0afa
W3nyuenue u norioiieHne GpoToHOB
48 i H}:Iqe exoJie aTOMEIlH co H(()?;o OBHS bubmorexa HOK
p pexol . g P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Opyroi. Buasl ciekTpoB
49 BonHoBEIEe cBOiicTBa yacTUIl. BOTHEI but6mmoreka [IOK
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ne bporna. KopnyckynsipHo-
BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpexnenenuio cocrasa

PAAOAKTUBHOI'O U3JTYUYCHUSA

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

51

52

53

54

CgoiicTBa anbda-, 6era-, raMma-
n3iydeHus. BiousHue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacnaf.
DNEeKTPOHHBIA U O3UTPOHHBIN OeTa-
pacnazn. ['aMma-usinydeHue

OHeprus cBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHblit
peaxtop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKHE ACTIEKTHI AIEPHOMN
SHEPIreTUKU

OnemeHTapHbIe YacTULIBI. OTKpBITHE
no3uTpoHa. MeTobl HaOmo1eH!s U
PErucTpanyy 3JI€MEHTAPHBIX YACTHII.
Kpyrusiit cton «®@yHaaMeHTaabHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3n4ecKoil KapTHHBI MUPA»

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

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

bubnuorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro neba. Co3sesnus,
SIpKI/Ie 3Bé3)II)I, IIJIAHETBI, UX BUJANMOCE
nBkenre. CojlHEUHAs cucTeMa
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56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sHeprun CosiHia v 3BE311

57

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
II0CJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBomtounu CoJiHIA U 3BE3]

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxxenue u apmxenue CoyHua B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbmoro B3peiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

KonrtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Pois u mecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOUN HAYYHOU KapTHHE MHUPA

64

O6o06maromuit ypok. Pomib
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(busnueckoit Teopun B GOpMUPOBAHUH
MpEeACTABICHUH 0 (PU3NIECKOM
KapTUHE MHpa

Oo6o06maromuit ypokx. Mecto
65 ¢u3nvecKkoil KapTHHBI MUpa B 001IeM
PSLy COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX TPEICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie.

QHGKTpOMaFHI/ITHaSI HHAYKIOUA

PesepBHbIit ypok. OnTuka. OCHOBBI
67 CHeIHalbHON Teopun
OTHOCHUTEJIBHOCTH

Pesepnbiii ypok. KBantoBas ¢usuka.
68 DneMEHTHl aCTPOHOMUU U
acTpopU3UKH

bubnunoreka [JOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJBHOI'O
MMPOLIECCA
OBSA3ATEJILHBIE YUEBHBIE MATEPUAJIBI JIUISI VUEHUKA

1.

s w

I'. 4. Mskues, b. b. byxosues, H.H. Cotckuit ®uszuka 10 k1. duzuxa 10
kiacc. ba3oBblil u yrinyOieHHbIN ypoBeHb. YueOHuk. Mocksa. [IpocBenienue,
2022 r.

I'.4. Msxues, b.b. Byxosies, B.M. Hapyrun ®uszuka 11 knacc. ba3zoBbiit u
yriyOJIeHHBIH ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2022 r.

A.I1. PermkeBuu. COopHUK 3a/1a4 110 ¢puzuke. Mocksa, Jpoda, 2005 - 2019 1.
Co6opnuk 3ama4 1o ¢pusuke 111 9 — 11 kmaccor. CoctaBurens [.H. Cremnanosa.
M.: «IIpocBemienue», 1996 r.

3ananus oOpa3oBartenbHoro noprana Pemry EI'D

METOINUYECKHUE MATEPUAJIBI VI YYUTEJIA

6.

7.

8.
9.

I'.4. Msxuwes, b. b. byxosues, H.H. Corckuiit ®u3zuka 10 k. Pusuka 10
kiacc. ba3oBslii u yrinyOieHHbIN ypoBeHb. YueOHuK. Mockaa. [Ipocsemienue,
2022

I'.4. Msakuwes, b.b. byxosues, B.M. Hapyrun ®usuka 11 kiacc. bazosslii n
yriyOneHHbli ypoBeHb. YueOHuk. Mocksa. [IpocBemenue. 2022

A.I1. PeivkeBuy. COoopHUK 3a1a4 1o ¢pusuke. Mocksa, Ipoda, 2005 - 2019 r.
CoOopnuk 3amau o ¢usuke 1151 9 — 11 kmaccor. CoctaBurens [.H. Crenanosa.
M.: «IIpocsemienue», 1996 r.

10. FO.A. CaypoB. ®wusuka. [loypounsie pazpabotku. 10 knacc. [Tocobue mis

o01eobpazoBaTenbHbIX opranmu3anuii. Mocksa. [Ipocsemienue. 2015

11. FO.A. CaypoB. ®usuka. [loypounsie pazpadotku. 11 xmacc. [locobue mis

o011eo0pa3oBaTeNbHBIX Opranu3anuii. ba3oBslii U yriyOIeHHBIN YPOBEHb.
Mockaa. IIpoceemenune. 2017 r.

12. Co0pHUK TECTOBBIX 3aIaHHH JI1 TEMAaTUUYE€CKOTO ¥ UTOTOBOT'O KOHTPOJIS.

®usuka 10 kimace. M.: «Matemiext-Lentp», 2004 r.

13. C.M. Anapromeukun, A.C. CryxaeBckuii. ®usnka. «KoHCTpYKTOP»

CaMOCTOSITEIbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kiacchl.

14.Tlocobue ansa yuuteneit. M.: IIpocsemenne, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

HNHuTepHeT-pecypcebl

1.
2.
3.
4.

Xupas ¢usuka: ooyuaromias mporpamma,. http://www.int-edu.ru/soft/fiz.html
Ypoxku ¢usuku ¢ ucnonb3oBanueM MarepHera. http://www.phizinter.chat.ru/
®wuzmka.ru. http://www.fizika.ru/

dusnka: KoJuIeKIus oneiToB. http://experiment.edu.ru/
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S

dusuka: QJICKTPOHHAA KOJUICKIWA OIIBITOB.

http://www.school.edu.ru/projects/physicexp

Kararor ccpuiok Ha pecypcesr o ¢pusuke http://www.ivanovo.ac.ru/phys
becnnaTHble 00yyJaroniye nporpaMmsl 1o Gu3NKe
http://www.history.ru/freeph.htm

JlabopaTopubie paboThI 10 ¢usKKe. BupTyansHbie 1a00paTopHbIe pabOTHI.
http://phdep.ifmo.ru

Anumanus GU3HYECKUX MPOIECCOB oowpacaenusimu. http://physics.nad.ru
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