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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢usuke 6a30BOr0 ypoBHS HA YPOBHE CPEOHETO OOIIero
o0Opa3oBaHHus pa3padOTaHa Ha OCHOBE MOJIOKEHHI U TPEOOBAHMI K pe3yJIbTaTaM
OCBOEHUSI OCHOBHOW 00pa3oBaTeIbHON Mporpammsl, npeactaBieHHbIx B @I'OC
COO, a Ttakxke ¢ yu€rom (enepanbHON paboyeil mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINK TpernoaaBanus yueOHoro npeameta «dusmkay B 06pa3oBaTeIbHbIX
opranmsanusax  Poccmiickon — ®Pepepanuu, — peanu3yrOUMX — OCHOBHBIC
00pa3oBaTeabHbIE NPOrPaMMBbI.

ConeprkaHue MporpaMMbl MO (U3HKE HAmNpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYyYHOW KapTuHbl Mupa oOyuvarommxca 10-11 kmaccoB mnpu
oOydyennn wux Qusnke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesTeNbHOCTHOTO  moaxoaa. llporpamma 1o  (u3uKe  COOTBETCTBYET
tpeboBanmsiM ®PI'OC COO kK mIaHUPYEMBIM JUYHOCTHBIM, MPEAMETHBIM U
METanpeAMETHBIM pe3ybTaTaM 00y4YeHHs, a TAKXKE YUUTHIBAET HEOOXOIUMOCTD
peanu3aluyd MEXIPEIMETHbIX CBA3€d (UMK C €CTECTBEHHO-HAYyYHBIMU
y4eOHbIMU TpeaMeTaMH. B Hell ompenesnstoTcs OCHOBHBIE LENH H3YyYEHHS
¢u3MKKN HA ypOBHE CpeAHEro oliiero o0pa3oBaHus, IUIAHUPYEMBIE PE3yIbTaTh
OCBOEHMS Kypca (PU3MKH: JUYHOCTHBIE, METANpEIMETHbBIE, MPEAMETHbIE (Ha
0a30BOM ypOBHE).

[IporpamMma no pu3MKe BKIIOYAET:

e IUIAHUPYEMBIC pE3yJbTaThl OCBOEHUS Kypca (u3umku Ha 6a30BOM

YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue ydueOHOro npeamMera «Pu3nka» 1o rogam oOydeHHs.

dusmnka Kak Hayka O Hambojee OOIIMX 3aKOHAaX MPUPOJIbI, BBHICTYTAs B
KayecTBe Yy4yeOHOro MpeAMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIH BKJIaa B
cucteMy 3HaHUH 00 okpyxatouiem wupe. [IkonbHbIE Kypc (uU3MKH —
CUCTEeMOOOpa3yromMii ISl €CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB,
IIOCKOJIBKY (DM3MYECKHE 3aKOHBI JIeKAaT B OCHOBE NPOLECCOB W SIBJICHUU,
U3y4aeMbIX XUMHUEH, Omosoruen, gusnueckoi reorpadueid U acTPOHOMHEH.
Hcnonp30BaHne M aKkTUBHOE NPHUMEHEHHE (PU3UUECKUX 3HAHUI omperenser
XapakTep M Pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMHA B c(epe SHEPreTHkH,
TPaHCIOPTa, OCBOEHUS KOCMOCA, NOJy4YEHHs] HOBBIX MAaTEPHUATIOB C 33JaHHBIMU
cBOicTBaMH ® JApyrux. W3ydeHune (QU3MKM BHOCUT OCHOBHOM BKJIAJ B
dopMupoBaHHE €CTECTBEHHO-HAYYHOW KapTUHbI MHUpa OO0yYarolmuxcs, B
(¢opMupoBaHHEe yMEHHMH TNPUMEHSATh HAYYHBIH METOJA TIO3HAHUS TMpH
BBIMIOJTHEHUH UMU YUEOHBIX UCCIIEIOBAaHUIA.

B ocHOBy kypca ¢u3uKy 11 ypOBHS CpeaHEro o01mero oOpa3oBaHUs
NOJIOKEH PsII HJIEH, KOTOpbIE MOXXHO paccMaTpuBaTh KaK IPUHLUIIBI €ro
HOCTPOEHHUS.

Hoes yenocmunocmu. B cOOTBETCTBUU C HEM KypC SIBJIAETCS JIOTHYECKH
3aBepUIEHHBIM, OH COJIEP’KUT MaTepHall U3 BCEX Pa3lesioB (DU3HMKH, BKIIOUYAET
KaK BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOU (PUBHKHU.

Hoes cenepanuszayuu. B cOOTBETCTBUU C HEW Martepuan Kypca (QpU3UKU
00beIMHEH BOKPYr (U3HUECKMX Teopuid. Benymmm B Kypce sBisercs
(dbopMupoBaHUE MPEICTaBICHUNA O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJe.

Hoesa cymanumapuzayuu. EE€ peanuzanus NpeaIosiaraeT MCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMaa (PU3NIECKON HAYKH, OCMBICTICHUE CBSI3H Pa3BUTHUS
¢u3nkn ¢ pa3BUTHEM OOIIECTBAa, a TaKXkKe C MHPOBO33PEHUECCKUMH,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU MPOOIEMAMH.



Hoesa npuxnaonoii Hanpasniennocmu. Kypc @usukm mpenmonaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHYECKHMX U  TEXHOJIOTMYECKUX
IIPUJIOKEHUN U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs HOCPEACTBOM BBEIECHUS 3JIEMEHTOB
COJIep)KaHusl, MOCBSIIEHHBIX HKOJOIMYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOPBIE CBA3aHBI C PA3BUTUEM TEXHUKHA U TEXHOJIOTHI, a Takke 00CYXICHHUS
npobjieM  palMOHANbHOTO  MPHUPOAOINONB30BaHUS U IKOJIOTHUECKOH
0€30MacHOCTH.

CTep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3UKH HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHUs ABISIOTCS pu3nUecKrue Teopuu (POopMUPOBAHUE TIPEICTABICHUN O
CTPYKTYype MOCTPOCHUS (PUZNYECKON TEeOpHUH, poiu (PyHAaMEHTATbHBIX 3aKOHOB
U MPUHLWAIOB B COBPEMEHHBIX IMPEACTABICHUSAX O MPUPOJE, TpaHHULaX
OPUMEHUMOCTH TEOPH, JUIsl OINKCAaHHUS €CTECTBEHHO-HAYYHBIX SBICHHN W
MPOLIECCOB).

CucTeMHO-ACSITENbHOCTHBI TOAX0A B Kypce (HU3MKH peannsyercs
MPEXKJIE BCEr0 3a CYET OPraHU3aluu SKCIIEPUMEHTAIBHON JEATEIbHOCTH
oOyuaronuxcs. st 6a30Boro ypoBHs Kypca (PUM3HKH — 3TO HCIIOJIb30BaHUE
CUCTEMbI (DPOHTAJBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIaOOpaTOPHBIX
paboT, KOTOopble B Tporpamme mo ¢u3uke OOBETUHEHBI B OOMIMH CIHCOK
YUYEHHUECKHX MPaKTUYECKUX paldoT. BrlneneHue B yKa3aHHOM IIE€pEYHE
71a00paTOPHBIX pabOT, MPOBOJUMBIX JIJIsI KOHTPOJIS U OLIEHKH, OCYIIECTBISETCS
y4YacTHHKaMu 0Opa30BaTEIbHOTO IpoLecca MUCXOAd U3  OCOOEHHOCTEH
IUTAHUPOBAHUSA U OCHalleHusi kabunera ¢usuku. llpu 3TomM obecreumBaeTcs
OBJIAJICHHE OOYYAIOIIMMHUCS YMEHHUSIMHM IPOBOJIUTH KOCBEHHBIE H3MEpPEHMS,
UCCIIEJIOBAHMS 3aBUCUMOCTEN (DM3MUECKUX BEIMYUH U MOCTAHOBKY OIIBITOB IO
IIPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonpuioe BHMMaHWE YIENSETCS PELICHUIO PAaCYETHBIX M KaYECTBEHHBIX
3anad. [Ipu 3TOM 11 pacy€THBIX 3a7a4 NPUOPUTETOM SIBISIOTCS 3aJa4M C SIBHO
3aJlaHHOM (PU3MYECKON MOJENbI0, TO3BOJSIONIUE TMPUMEHATh H3YUYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pas3fesia Kypca, TaK U UHTErpUpys
3HaHUS M3 pasHbIX pasnenoB. [l KadyecTBEHHBIX 3ajad IPHOPUTETOM
ABIIAIOTCS 33JaHUA HAa OOBSICHEHHWE MPOTEKaHHUA (PUIUUYECKUX SBICHUH U
IIPOIIECCOB B OKPY’KAIOIICH KU3HU, TpeOYIomre BbIOOpa (pu3udeckoil Moaenu
JUISI CUTYalll TPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanusmu DPI'OC COO x MarepuasbHO-
TEXHUYECKOMY OOECIEUEHHI0 yueOHOro mporecca 0a3oBblii ypOBEHb Kypca
¢u3MK Ha YpPOBHE CpEAHEro OOIIero 0oOpa3oBaHUs MOJKEH H3ydaThCs B
YCIOBUSX MPEIMETHOr0 KaOMHeTa (PU3UKH WIH B YCIOBUSAX WHTEIPUPOBAHHOTO
KaOMHeTa MpeIMETOB €CTECTBEHHO-HAyyHOro nukia. B kabunere ¢u3uku
JOJHKHO OBITh HEoOXoAuMOe JabopaTopHOe 00O0pYJOBAHME MAJISI BBITIOJHEHUS
yKa3aHHBIX B MporpamMme Mo (PU3MKE yUYEHHYECKHX MPaKTUYECKUX padboT u
J€MOHCTPALIMOHHOE 000pyAOBaHNE.

JleMoHCTpanoHHOE 00OpynoBaHHe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHHUMAJIBHOM JIOCTATOYHOCTH M OOECIIEYMBAET IOCTAHOBKY
NEPEYUCIIEHHBIX B MporpaMMe Mo (pU3MKE KIIOUEBBIX JAEMOHCTpPAlUi IS
UCCJIEIOBAaHMS U3Yy4YaeMbIX SBJICHHMM MW MPOLIECCOB, SMIHUPUYECKHX H
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 0o0OpyAOBaHHE IJIsl YYCHUUYECKHX MPAKTUYECKUX PadOT
dopMupyeTcst B BUJe TEMAaTHYECKHX KOMIUIEKTOB U 0OECIIEUNBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TemMaTHuecKue KOMILIEKTHI
1a00paTOpHOTO OO0OpPYAOBaHUS JOJKHBI OBITH MOCTPOCHBI Ha KOMIUIEKCHOM



UCTIOJIb30BaHUU aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpHUid.
OCHOBHBIMU 1IENIAMU U3Y4Y€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIOTCS:

dbopMHupoBaHUE WHTEpECa M CTPEMJICHHsI OOYyYaronuxcsi K HAyIHOMY
W3YYCHUIO MPUPOJBI, PA3BUTHE MX HHTEIUICKTyIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHWM O HAYYHOM METOAC TIO3HAHWUS U
dbopMHpOBaHUE WHCCIAEAOBATEIHCKOTO OTHOMICHUS K OKPY KArOIUM
SIBIICHUSM;

dbopMHupOBaHWE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTara WU3yYCHUS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTAIHHBIX 3aKOHOB (DH3UKH;
dbopMmupoBaHUe YMEHUH OOBACHATH SIBICHUS C MCHOJb30BAaHUEM
(bu3HYeCKNX 3HAHUHM ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMupoBaHUEe MPEACTABICHUN O poiid (DU3UKH NJIsT Pa3BUTHS APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne 3TUX LeJeil o0ecneuynBaeTcs peleHueM CIeAYOIuX 3a1a4 B
npolecce U3y4eHus Kypca GU3MKHU Ha YPOBHE CPEAHETO 001ero o0pa3oBaHMs:

IpUOOPETeHNE  CHCTEMBbl  3HaHUKM 00  o0mux  (u3Hyeckux
3aKOHOMEPHOCTSX,  3aKOHAaX, TEOpHUsAX, BKIOYAsd  MEXAHHUKY,
MOJICKYJIIPHYIO (U3HKY, JJICKTPOAMHAMUKY, KBAaHTOBYIO (GHU3HKY U
AIIEMEHTHI aCTPO(U3UKH;

dbopMHupoBaHWE YMEHUW TPUMEHSATH TEOPETUUYECKHE 3HAHUSA IS
OoOBbsicHeHUS (PU3WYECKUX SBICHUW B TPUPOAEC € IS TPHHITHS
MMPAKTUYECKUX PEUICHHUM B MIOBCEHEBHOMU KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PAa3IMYHBIX 33Jad C SBHO 3aJIaHHOMN
bu3nYecKoil MOJEbI0, 3a7ad, MOAPa3yMEBAIOIIUX CAMOCTOSTEILHOE
co3aanue PU3NIECKON MOJIEIH, aICKBATHON yCIIOBUSAM 3a/1a4U;
NOHUMaHue (PU3NYECKUX OCHOB W MPHHIIUIIOB JCHCTBUS TEXHUUYECKHUX
YCTPOMCTB M  TEXHOJOTMYECKHMX IMPOLECCOB, HUX BIHSHHAS Ha
OKPYXaIOILYI0 CpeNy;

OBJIQJICHHE METOJIAMHU CAMOCTOSITEIIbHOTO INIAHUPOBAHUS U MPOBENECHUS
(bU3HYeCKNX SKCIIEPUMEHTOB, aHAJIN3a U MHTEPIpETAiy HH(POpMaIny,
ONPEAETEHUS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3YyJIbTATA;

CO3/1aHHE YCJIOBHUM TS pa3BUTUA YMEHUU IIPOEKTHO-
HCCIIEN0BATEIBCKOM, TBOPYECKOU ESTENBHOCTH.

Ha usyuenue ¢usuku (6a30BBI YPOBEHBb) Ha YPOBHE CPEOHETO OOIIETO
obOpazoBanust orBoautcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO),
B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipenmaraemerii B mporpamMme mo (U3MKE TMEpPedYeHb JaOOPATOPHBIX H
MPAKTUIECKUX PaOOT SBJISETCS PEKOMEH/IOBAHHBIM, YYHTENb JEJaeT BBIOOD
POBENCHUS JTA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIAMBUIYATHHBIX
0COOEHHOCTEHN 00yYarOIIUXCS.



COJEP XAHME OBYYEHUA
10 KITIACC

Pa3znen 1. ®u3nka u MeToAbl HAYYHOI'O NO3HAHUA

®dusnka — Hayka o npupone. HaydHnble METObI O3HAHUS OKPYIKAKOLIETO
mupa. Ponp skcnmepumeHTa M TEOPUM B IPOLECCE IIO3HAHUSA IPUPOABI.
DKCIIEpUMEHT B (PHU3UKE.

MopenupoBanue (pU3NUECKUX SBIECHUM U IpoleccoB. HayuHble runoTessl.
dusznueckne 3aKOHBI M TEOpUHU. [paHUIBI NPUMEHHUMOCTH (PUIUUECKUX
3aKOHOB. [[pUHIIUIT COOTBETCTBUSL.

Ponp 1 mecTo dusuku B popMUpPOBaHUN COBPEMEHHON HAYYHOW KApPTHHBI
MHpa, B IPAKTUYECKON JEATEIBHOCTH JIIOJIEH.

Llemoncmpayuu

AHanoroBele U 1U(POBBIE H3MEPUTENIBbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxeHrne. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKECHMUS.
Cucrema otcuéra. TpaekTopus.

[Tepemenienue, CKOpoCTh (CpemHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTb) U
YCKOPEHHUE MATepUAIbHOM TOYKU, UX MPOEKIMU HA OCH CUCTEMBI KOOPJIMHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBHKEeHHE. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U NepeMElICHUs
MaTepuagIbHON TOYKU OT BPEMEHH.

CBoOomHOE azieHne. Y CKopeHrne CBOOOTHOTO TafeHUS.

KpuBonunennoe paBrkeHue. J[BkeHme MarepualbHOW TOYKH 10
OKPY’KHOCTH C TIOCTOSHHOM IO MOJYJI CKOPOCTBbIO. YTJIOBas CKOpOCTb,
JUHEeHas ckopocTh. Ilepuon m ydactora oOparmieHus. lleHTpocTpemMuTenbHOE
YCKOpEHHE.

TexHuyeckre yCTPONCTBA U MPAKTUYECKOE NPUMEHEHHUE: CIUIOMETD,
JBH)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TTepeIayun.

Llemoncmpayuu

Monenn CUCTEMBI oTcuéra, WJUTIOCTpaLUS KHHEMAaTUYECKUX
XapaKTePUCTHUK JBUKECHHUS.

[IpeoOpazoBanue ABUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3LyXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaOntonenue nBuxeHus Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

W3mepenue yckopeHus cBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTu npu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydyeHnne HEpaBHOMEPHOTO JABUXKEHUS C LEIbI0  ONpPEACIICHUS
MTHOBEHHOU CKOPOCTH.

UccnenoBanne COOTHONIEHUS MEXKIY MyTSAMHU, MPONJACHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE pPAaBHBIE MPOMEKYTKHM BPEMEHH IPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHON CKOPOCThIO, PABHOU HYIIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BA3KOU )KUIKOCTH.

N3ydenue aBuxkeHus Tena, OPOIIEHHOTO TOPU30HTAIIBHO.



Tema 2. /lunamuxa

[Ipunuun  otHOocutensHOCTH [anmumes. IlepBeii  3akoH  Hbrotona.
NuepunanbHbple CUCTEMBI OTCUETA.

Macca tena. Cwma. IlpuHnmn cynepno3unmu cui. Bropoll 3akoH
Herorona pna wmarepuanbHOM TOYKHM. Tpernit 3akoH Hprootoma mid
MaTepHUAIbHBIX TOYEK.

3akoH BceMHpHOro tsiroreHus. Cwma TspkecTH. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenusi (1okos, CKOJbXKeHUs, KaueHus). Cuna TpeHus.
Cyxoe tpenue. Cuiia TpeHUs CKOJIBKEHUS U cuiia TpeHus nmokosi. Koaddumment
TpeHusi. Cuia CONpOTHBIICHUS NPU JBUKEHUU TeNa B )KUJIKOCTU WM rase.

[ToctynaTenbHOe U BpamaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tena.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamleHus. [lmedo cumbl. YcnoBus
paBHOBECUSA TBEPAOrO TEIA.

TexHrueckre yCTpOHWCTBA M MPAKTHUYECKOE NMPUMEHEHUWE: MOIUINIHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBreHne nHEpIUN.

CpaBHEHHE MacC B3aUMOICHCTBYIOIINX TEN.

Bropoi 3akon HeroToHa.

Nsmepenne cui.

CrnoxxeHue cui.

3aBHCHUMOCTh CHJIBI YIPYTOCTH OT Ae(opMaruu.

HesecomocTts. Bec Tena npu yCkOpEHHOM NOABEME U MAJCHUH.

CpaBHEHHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

Nzydenne nBuxeHus Opycka Mo HaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAOIINX B IPYKUHE U
pe3nHOBOM 00pa3slie, OT UX AepopMaIi.

HccnenoBanne ycimoBHi paBHOBECUS TBEPIOIO TeEla, HMEIOIIETO OCh
BpAILCHHUS.

Tema 3. 3akonvl coxpaneHus 6 mexaHuke

NMnynsc MarepuanbHOW TOYKH (T€a), CUCTEMBI MATEPHAIBHBIX TOYEK.
NMnynabsc cuiibl 1 M3BMEHEHHE MMITYJIbCa Tejla. 3aKOH COXPAaHEHHs HMITYJIbCa.
PeaktuBHOE NBUXKEHUE.

Pabota cuiibl. MOIIHOCTH CHITBI.

Kunernueckast sHeprusi marepuaibHOi TOouku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTHH.

[ToTeHumanbHas DHEPIU. [ToTeHumanbHas DHEPrus  YIpyro
nepopmupoBaHHOi mpyxuHbL. [loTeHumManbHash SHeprusi Tena  BOIHM3U
MMOBEPXHOCTH 3EMJIH.

[loTrenuuanbHple ¥ HeMOTeHIMalbHble  Cwibl.  CBsi3p  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKON 3HEPrUu CHCTEMBI TEI.
3aKOH COXpAHEHMSI MEXaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckne yCTpOMCTBA U MTPAKTUUECKOE MPUMEHEHUE: BOJIOMET, KOMED,
IPYKUHHBII MUCTOJET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.



PeaktuBHOE NBUXKEHUE.

[Tepexon mOTeHIMATEHOM YHEPTUU B KHHETHUECKYIO i 0OpaTHO.

Yuenuueckuii skcnepumenm, nabopamopusie pabomul

N3ydenune abCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

Uccnenoanune cBsi3u pabOThl CUJIBI C M3MEHEHHWEM MEXaHMYECKOM
DHEPIrUU TEJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Paszpnes 3. MouiekyasipHas (pu3uKka 1 TEPMOAUHAMMKA

Tema 1. Ocrosbt MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOXKEHUSI MOJEKYJIIPHO-KUHETUYECKOW TEOPUU U UX
ombITHOE oOOOCHOBaHWE. bpoyHoBckoe nBmwkenue. Jubdysmsa. Xapaxrep
JIBIKEHUST M B3aMMOJICMCTBUSI 4YacTHI] BellecTBAa. MoJield CTPOEHHs Ta3oB,
KUIKOCTEH M TBEPIBIX TET U OOBSICHEHHE CBONCTB BEIIECTBA HA OCHOBE ATHX
Moaened. Macca u pasmepsl moisiekyld. KommuecTtBo BemiectBa. IlocrosHHas
ABoraapo.

TemmoBoe paBHOBecue. Temneparypa u €€ wu3mepenue. Illkama
temneparyp Llenscus.

Mopenp wuaeanbHoro rasa. (OCHOBHOE YpPaBHEHHE MOJIEKYJIIPHO-
KHMHETHYECKOW TEOPUH UACAIBHOrO rasa. AOCOIIOTHas TeMmIreparypa Kak Mepa
CpeHEW KWHETUYECKOW SHEPruM TEIUIOBOTO ABMKEHHUs dacTtul rasza. lllkama
temneparyp KenbsBuHa. ['azoBble 3akoHbl. YpaBHeHue MeHneneeBa—
Knaneiipona. 3akon Jlanbrona. M3ompoiiecchl B UA€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemiecTBa. [ 'paduyeckoe MpeACTaBlIEHHE H30MPOIECCOB:
u30TepMa, U30X0pa, n3odapa.

TexHuyeckre YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapoMmerp.

Llemoncmpayuu

OnbIThI, TOKa3bIBAIOIIUE JUCKPETHOE CTPOEHHUE BellecTBa, (Qororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OmnbrTe! 10 U Py3Un KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKCHUSI.

Mogens onsita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBUSL.

Mopenp, WUTIOCTpUpyoLIas IPUPOAY JaBIEHUS Ia3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOUIME YPAaBHEHUE COCTOSIHUSI HJEaJbHOIO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

Omnpenenenne Macchl BO3/1yXa B KIACCHOW KOMHATe HA OCHOBE U3MEPEHUN
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPATypbl BO31yXa B HEM.

HccnepoBanne  3aBUCUMOCTH ~ MEXJIYy  NApaMETpaMH  COCTOSIHHS
pa3pexEeHHOro rasa.

Tema 2. OcHosbl mepmoouHamMuKu

TepmoanHaMuueckas cucTeMa. BryTtpennss JHEprus
TEPMOJAUHAMHUYECKON CHUCTEMbl U CHmocoObl €€ wu3MeHeHus. KomanuectBo
TEIJIOTHl W paboTa. BHyTpeHHsIE »HEPrUsi OJHOATOMHOTO HACAIBHOTO rasa.
Buael Temonepenayun: TemIONPOBOAHOCTh, KOHBEKIIMS, U3IIyYeHUE. Y IeTbHas
TEIIOEMKOCTH BellecTBa. KonnuecTBo TEMIOTH IpU TEIIoNepeaaye.



[lonste 06 ammabatHoMm mpouecce. llepBbIil 3aKOH TEPMOIMHAMUKH.
[IpumeHeHne nepBOro 3aKOHa TEPMOJMHAMUKH K H3ompoieccaM. ['paduueckas
MHTEpHpeTanns padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh POLIECCOB B IPUPOJIE.

TerutoBple  mamuHbl.  [IpuHOMOBI  AEHCTBUA — TEMJIOBBIX — MAILIMH.
[IpeoOpa3zoBanusi SHEpTUM B TEIUIOBBHIX MammuHax. KodaduimeHT moie3Horo
nerictBus TeruioBod MamuHBL [lukn KapHo M ero xo3d@uIMeHT 1moIe3HOro
JENCTBUA. DKOJIOTHUECKHE MPOOIEMBI TETUIODHEPTETHUKH.

TexHuyeckre YyCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHUE: JABUTATEIh
BHYTPEHHETO CTOPaHUs, OBITOBOM XOJOAMIBHHAK, KOHJIUITHOHED.

Llemoncmpayuu

N3MeHeHne BHYTpEHHEH SHEPruu Tella MPU COBEPIICHUU PaOOThI: BBLIET
npoOku 13 OyTBUIKH TOJ NEWCTBHEM CXKAaTOTO BO3ayXa, HarpeBanwe sdupa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALINSA).

WN3meHenne  BHYTpeHHEW  SHepruu  (TeMIepaTypbl) Tela  IpH
Terionepeaaye.

OmpIT To aamabaTHOMY PACIIUPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopaenn mnapoBoil TypOWHBI, JBHUratelis BHYTPEHHEro CropaHus,
PEaKTUBHOIO JIBUTATESI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenne yaenpbHON TEMIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eeugecmea. Dazoevie nepexoonl

[Tapoo6pa3oBanue u koHaeHcamnus. Vcnapenne u kumnenne. AOGCOTIOTHAS
Y OTHOCUTEJbHAS BJIAXXHOCTh BO3AyXa. HachlllleHHBIN map. Y AenpHas TEmioTa
napooOpa3oBaHusl. 3aBHCUMOCTh TEMITEPATyPhl KATICHUS OT JTaBJICHHUS.

Teépmoe Ttemo. Kpucramimyeckue u amopduble Tena. AHU30TPOMUS
CBOMCTB KpucTawioB. JKugkue kpuctamibl. COBpEMEHHbIE MaTepHUabI.
[InaBnenue u KpucTamu3amnus. Y genbHas TerioTa miasiaeHus. Cyonumanusi.

YpaBHeHuUE TEIIOBOrO OanaHca.

TexHuyeckre yCTpOMCTBA M NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TOJIyYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MApPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

CnocoObl U3MEpPEHHUsI BIaKHOCTH.

HaOnronenue HarpeBaHus U MIIABJIEHUSI KPUCTAIUIMYECKOTO BEILIECTBRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenre OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Pa3znea 4. JaekTpoanHamMmuka

Tema 1. Inekmpocmamuxa

DneKTpu3anus Ted. DJIEKTpUUecKud 3apsia. JBa BUlla AIEKTPUUECKUX
3apsiioB. [IpOBOMHUKY, NUAIEKTPUKUA U MOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueyHbll 3J€KTpUYECKUN
3aps. DnekTpudeckoe noiie. Hanpsok€HHOCTD aneKkTpudeckoro mnojs. [Ipunnmn
Cynepno3ulu ANEKTPUUYECKUX MoJIeH. JIunuu HaMpPsHKEHHOCTH
AIEKTPUUYECKOTO TOJISL.



Pabora cun snekrpocratnueckoro moiss. IloreHuman. Pa3HocTh
NOTeHIHAIOB. [IpOBOJHUKM W NHAIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJE.
JlnanexTpryeckas MpOHULIAEMOCTb.

DNEeKTPOEMKOCTb. Konpnencarop. DONEeKTPOEMKOCTb IJIOCKOTO
KOHJIEHCATOpa. DHEPIHsl 3apsHKEHHOTO KOHJIEHCATopa.

TexHHuecKre yCTpOiCTBA M MPAKTUYECKOE MPUMEHEHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, 3JIEKTPOCTATUYECKAs 3aIMTa, 3a3€MJIEHHE 3JIEKTPONpPHUOOpPOB,
KOHJICHCATOP, KONUPOBAJIBHBIN aIIapar, CTPyMHbBIN IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MIPUHLINI IEUCTBUSA dJIEKTPOMETPA.

B3auMopeiicTBue Ha3JIEKTPU30BAHHBIX TE.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOIHHUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

DneKTpocTaTHuecKas 3aluTa.

JINDIIEKTPHUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOrO KOHAEHCaTopa OT IUIOIIAIN
IUTACTHH, PACCTOSIHUS MEXIY HUMU U JUDJIEKTPUUECKON IPOHULAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii akcnepumenm, nabopamopusie pabomul

N3mepenune 3meKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHHUS AJIEKTPHUUECKOTO TOKa.
Uctounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 7151 y4acTKa LETH.

DIEeKTPUYECKOE CONMPOTUBJIEHUE. Y IETbHOE CONPOTHBICHHE BEIIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabora »snextpuueckoro Toka. 3akoH JDxoyms—Jlennma. MomHoCTh
IIEKTPUYECKOIO TOKA.

DNEeKTPOABMKYIIAS CHUJIA U BHYTPEHHEE CONPOTUBIEHNE UCTOYHUKA TOKA.
3akon Owma 1ns nojdHOM (3aMKHYTOW) »siekTpudeckod mnenu. KopoTkoe
3aMBbIKaHHE.

DONeKTpoHHass MPOBOJAMMOCTH  TBEPABIX  METAIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUS METANIOB OT TemIepaTypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYecKnuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBonuuku.  CoOcTBeHHass W IpHUMECHass  IPOBOJUMOCTb
oJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBogHuKOBEIE TPUOOPBI.

ONeKTpuYecKnuid TOK B pacTBOpaxX M paciulaBax 3JIEKTPOJIUTOB.
DIEKTPOIIUTUYECKAS TUCCOUALUS. DIEKTPOIIN3.

DJIEKTpUUECKU TOK B razax. CamMOCTOSTENbHBI W HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Inasma.

TexHruecKkrue yCTpPOWCTBA W MPAKTUYECKOE IMPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, PEOCTAT, MCTOYHUKH TOKA, 3JIEKTPOHArPEBATEIbHBIE MPUOOPHI,
IIEKTPOOCBETUTENBHBIE TPUOOPBI, TEPMOMETP CONPOTUBIIECHHUS, BaKyyMHBII
IUOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,  MOITYNPOBOAHHKOBBIA IO,
raJbBaHUKA.

Llemoncmpayuu

N3mepenne cuitbl TOKa U HANIPSKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX MPOBOAHUKOB OT JIIMHBI,
IUTOLIAAM MOMEPEYHOr0 CEYEHUS U MaTepHaa.

CMelaHHOe COeIMHEHNE TPOBOTHUKOB.



[Ipsamoe wu3MepeHue 3IEKTPOABIKYLIEN CHIbl. KOpOoTkoe 3aMblKaHue
raJIbBAaHUYECKOT'0 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COIPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE AJIEKTPOIUTOB.

HckpoBoit paspsaa M IpOBOAUMOCTb BO3yXaA.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3yueHne cMemaHHOro COeIMHEHNS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILEH CHIIBI MICTOYHHKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOnronenue snexrposusa.

Me:xnpeamMeTHble CBA3HM

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Kitacce OCymecTBIsSeTCs ¢
Y4ETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBS3€d C KypcaMHU MaTE€MaTHKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnuvle nonsamus, CBI3aHHbIE C H3yYEHUEM METOJIOB HAYYHOI'O
NO3HAHMS: SIBIICHUE, HAYYHBINA (DaKT, rumoTesa, pu3nyecKas BEIWYHHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peuieHHe CHUCTEMbl ypaBHEHUH, JHMHEHHas QYyHKIUS,
napaGona, rumnepbosia, HX TrpaQuKH U CBOWCTBA, TPUTOHOMETPUYECKUE
byHKIIH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI M MX MPOEKIMH HA OCU KOOPAUHAT,
CJIO’KEHUE BEKTOPOB.

bBuonocus: wmexanuueckoe ABW)KEHHE B JKMBOM mpupone, auddysus,
OCMOC, TEIUIOOOMEH >KMBBIX OPraHW3MOB (BUABI TEIUIONEPENAUH, TEIJIOBOE
PaBHOBECHE), JIEKTPUYECKHE SABJICHHS B )KMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE AaTOMOB M MOJEKYII,
MOJIb BEUIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEI,
KUIKOCTEN U Tra30B, dJEKTPUUYECKHUE CBOMCTBA METAILIOB, JEKTPOJIUTHYECKAS
JUCCOLIMAIINS, FaJbBaHUKA.

l'eocpaghus: BNaxXHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodpa3oBaHUE IBHKEHHI C HCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpPEHUS B TEXHHMKE, MOJUIMIHUKH, WCIIOJIB30BAHUE 3aKOHA COXPaHEHHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET W JPYyrue), IBUraTeilb BHYTPEHHEIO
cropanusi, napoBas TypOuHa, OBITOBOM XOJOJWIBHUK, KOHJWUILIHOHED,
TEXHOJIOTUH MOJYYEHHUS COBPEMEHHBIX MaTEpHAOB, B TOM  YHCIE
HAHOMATEpHUAJIOB, W  HAHOTEXHOJOTWH, JJIEKTPOCTAaTUYECKas  3alluTa,
3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN MIPUHTEDP,
AIIEKTPOHArPEBATENIbHbBIE  MPUOOPBI,  BJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
raJbBaHUKA.

11 KIIACC

Paznen 4. JDiaekTpoguHAMMKA

Tema 3. Mazcnummnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

IloctossHHBle MardmThel. B3amMmoneinicTBHE IIOCTOSHHBIX  MAarHHUTOB.
MarautHoe none. Bekrtop MarHuTHOW WMHAyKuuu. [IpuHIUN cyneprno3uuuu
MAarHUTHBIX MOJIeH. JIMHMM MarHUTHOM MHAYKUMU. KapTuHa TMHAN MarHUuTHOU
VHIYKIWH MOJISI TOCTOSIHHBIX MAarHuTOB.

MarauTHoe MoOJ€e MNPOBOJHMKA C TOKOM. KapThHa IHMHUNA HHAYKIHU
MAarHUTHOTO TOJISI JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO



IPOBOJHMKA, KaTymku ¢ TokoM. Omneir Opcremna. BzaumopaeiictBue
IIPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHE.

Cuna JlopeHua, e€ Monayinb W HampabieHue. JIBHKeHuEe 3apsKeHHOU
YaCcTULIBI B OJHOPOJHOM MarHUTHOM noJjie. PaGora cubl Jlopenna.

SIBneHHME DNEKTPOMArHMTHOM MHAYKOHMH. [IOTOK BEKTOpa MarHWTHOU
UHAYKOUU. OJEKTPOABMKYILNAS CHJIA HMHAYKIHMH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe anekTpuueckoe mose. DJIEKTPOABMKYIAs CHJIA WHIAYKUUU B
IIPOBOJHMKE, JIBWKYILEMCS IIOCTYIIATENIBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTh. SIBlIEHWE CAMOMHAYKLMH. OJIEKTPOABMKYILAS CHiIa
CaMOMHYKIIUH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOJBUTATENb, YCKOPHUTEIN 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS I1E€Yb.

Llemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TOJISL.

B3anmoneinicTBre 1ByX IPOBOJIHHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME 3IEKTPOMArHUTHON UHIYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTb  JIEKTPOJABMKYIIEH CHJIBI HMHAYKUUMU OT CKOPOCTH
VU3MEHEHHsI MAarHUTHOTO ITOTOKA.

SIBneHne CaMOMHAYKIMUU.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

N3ydenne MarHuTHOIO MOJIS KaTYIIKU C TOKOM.

HccnenoBanue neMCTBAsI NOCTOSTHHOTO MarHWTa Ha paMKy C TOKOM.

Hccnenosanue sSBIEHUS 3JIEKTPOMAarHUTHOM MHIAYKIIHAH.

Pa3znen 5. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAHUNIHBLE KOJI€OAHUA

KonebGarenbnas cucrema. CBOOOAHBIE MEXaHMYECKHE KojeOaHUS.
I"apmonnueckue konebanus. [lepuon, yactora, ammautyaa u ¢asza koiaeOaHuUi.
[IpyxuHHBII MAasITHUK. MaremaTnueckuii MasITHUK. YpaBHeHue
rapMoOHHUYecKUx KojeOanuil. [IpeBpaiieHue HSHEPruu MPH TaPMOHHUECKUX
KOJICOaHUSIX.

Konebarenbublii KOHTYp. CBOOOJIHBIE 3IEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJEOATEeIbHOM KOHTYpe. AHAJIOIMs MEXJIy MEXaHWYECKHMMH W
3IIEKTPOMArHUTHBIMU KosiebanusiMu. Popmyna TomcoHa. 3aKkoH COXpaHEHHS
SHEPTHH B UJCATBHOM KOJIeOaTeTbHOM KOHTYpE.

[IpeacraBnenre 0  3aryxalomux  KojeOaHMsX.  BBIHYXIeHHBbIE
MexaHu4eckue KkosieOaHus. Pe3oHaHc. BpIHYyXJ€HHBIE 3JIEKTPOMAarHUTHBIE
KOJIeOaHHUs.



[lepemenHblii TOk. CHHYCOMJAIbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKA. AMIUIUTYJHOE U JIEHCTBYIOIIEE 3HAYEHHE CHUJIbI TOKA U
HAIPSHKCHMSL.

Tpancdopmarop. [IpownsBoacTBoO, nepeayda 151 noTpebiieHune
IIEKTPUYECKOW HDHEPrur. OKOJOTWYECKHE PHUCKH IPU  MPOU3BOJICTBE
neKTposHeprun. KynbTypa ucnosib30BaHusl 3JEKTPOIHEPTUU B TOBCEAHEBHOM
KU3HH.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: IEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUU JIEKTponepe1ay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KoJeOaTenbHOM CHCTEMbI (MPY>KUHHBIN WIH
MaTEMaTUYECKUN MAsATHHUK).

Habnronenue 3aryxarommx KojieOaHUi.

HccnenoBanue CBOMCTB BBIHYXACHHBIX KOJIEOaHU.

Habmronenue pezonanca.

CB0OOHBIE NIEKTPOMATHUTHBIE KOJICOaHMS.

OcuminorpaMmbl (3aBUCUMOCTH CHUJIBI TOKA M HANPSHKEHUSI OT BPEMEHHU )
JUISL JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Pe3onanc npu nociienoBaTENbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopens TMHUY IEKTponEpEaadH.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

HccnepoBanue 3aBUCUMOCTH MEPUOJIa MaJIbIX KOJIEOAHMM Ipy3a Ha HUTHU
OT JUIMHBI HUTH U MAaccChl rpysa.

HccnepoBanne mEepeMEHHOr0 TOKa B LENM U3  IOCIEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 80TIHbL

Mexanuueckue BOJIHBI, ycioBusi pacnpoctpanenus. Ilepuon. Cxopoctb
pacnpocTpaHeHuss W JiauHa BOJHBL [lomepeuHble W MPOAOIBHBIE BOJIHBI.
WnTepdepentus u qudpakius MEXaHHIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicotra ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHSI H3JIyYEHHS 3JIEKTPOMATHUTHBIX
BOJH. B3aumHasa opuenranus BeKTopoB E, B, V B 3JIeKTpOMarauTHOM BOJIHE.
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAa)KE€HUE, IPEIIOMIIEHUE, MOJISpU3aLus,
nudpakius, uatepdepenius. CKOpOCTh 3IEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTpPOMAarHUTHBIX BOJIH. [[puMeHeHne 3JIeKTpOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHUMITBI paguOCBsA3H U TeNeBUAeHUA. Pagunonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHruecKre yCTpONCTBA M MPAKTHYECKOE NPUMEHEHHUE: MY3bIKaIbHbIC
MHCTPYMEHTBHI, YJIbTPAa3BYKOBAasl IMarHOCTHKA B TEXHHKE W MEAMIIMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO0pazoBaHue 1 PacpOCTPAaHEHHUE MOTIEPEYHBIX M MIPOAOJIHbHBIX BOJIH.

Koneobiromeecs Te10 Kak HCTOYHHK 3BYKa.

Habnronenue orpaxeHus: ¥ NpeaoMIIEHHS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHunu u 1uppakiuy MEXaHUYECKUX BOJH.

3BYKOBOI pe30HaHC.

Habnronenue cBs3M 'POMKOCTH 3BYKAa M BBICOTHI TOHA C AMIUIUTYAOW U
4acTOTOM KOJIeOaHUI.



UccnegoBanne  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH:  OTPaKEHHE,
npeIoMIIeHUE, MoNApu3anus, 1udpakuns, uHTepepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMonMHENHOE pacIpOCTpaHEHHE CBETA B
oaHopoaHOM cpeae. JIyu cBera. ToueyHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoenne nzoopakeHuit
B IJIOCKOM 3€pKaJe.

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN
nokasarens npenomieHus. [lonmnoe BHyTpeHHee orpaxenue. [Ipenenbusiii yron
IOJIHOT'O BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. ClnoxHbIi cocTaB 0enoro cera. L{Ber.

ColOuparomine u paccewBarolue auH3bl. ToHkas nuH3a. DOKyCHOE
pPAcCTOSTHME W ONTHYECKas Cujla TOHKOW JmH3BL. [locTpoeHue m3obpaxeHuil B
coOMparolMX MW pacceuBalIIMX JuH3axX. DopMmyna TOHKOM  JIMH3BI.
VBenuueHue, JjaBaeMoe JIUH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKON ONTUKHU.

BonnoBass ontuka. MuTepdepennmst cBera. KorepeHTHBIE HCTOYHUKH.
VYcnoBus HaOMIOACHUS MAaKCUMyMOB M MHUHHUMYMOB B HHTEP(EPEHIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakaus cBera. JudpakiuonHas pemérka. YClIOBUE HaOIIOAEHUs
[VIABHBIX MAaKCUMyMOB IIpM MaJ€HHMH MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnueckre yCTpoiicTBa M MNPAKTUYECKOE NPUMEHEHHE: OYKH, JYIa,
¢doToanmapaT, MPOEKIUOHHBIN ammapar, MUKPOCKOIM, TEJIECKON, BOJOKOHHAS
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOISIPOUI.

Llemoncmpayuu

[IpssMonuHEHOE pacHpOCTpaHEHUE, OTPAXKEHUE M NPETOMIICHHE CBETA.
OnTrueckue mpruOOpHI.

[TonHoe BHyTpeHHEE OoTpakeHue. Mozesnb CBETOBOA.

Uccnenosanue cBONCTB N300paKeHUM B TMH3aX.

Mopenu MUKpOCKoma, TEJIECKOna.

Ha6nronenue natepdepennmm cpeta.

Habmonenune qudpakiuu cBera.

HaOnronenue aucnepcuu ceera.

[TonmyyeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEIIETKY.

Habnronenue nonsipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenne nokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanue cBOMCTB N300paK€HUI B TMH3AX.

Habnronenue aucnepcuu cBera.

Paznen 6. OcHOBBI ClIENUAIBHON TEOPUU OTHOCUTEIbHOCTH
['pannnbpl  DPUMEHMMOCTH  KJIACCMYECKOM  MexaHukd. llocTynarel
CIIEIMAJIbHOW TEOPUM OTHOCUTEIIbHOCTU: HWHBAPHUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHINITEIHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJIEHUE  BpPEMEHU U
COKpAILICHUE JIJINHBL.
DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBsi3b Macchl C DSHEpPrued W HUMIYJIbCOM PEISATUBUCTCKON YaCTUIIBI.
DHeprus MmokKosl.

Pasznes 7. KBanToBast ¢pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®otonbl. Popmyna Ilmanka cBs3u sHeprun (OTOHA C €ro 4YacTOTOM.
DHeprus U UMIyJabC POTOHA.

OtkpeiTue u uccnenoanue ¢otorpdexra. OnbiTel A. I'. Cronerosa.
3akonbl (oTorddexra. YpaBHenue DitHmrteitHa 1ia pororddekra. «KpacHas
rpanuna» porosddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue ycTpoicTBa M MPAKTHUECKOE NMPUMEHEHHE: (POTOIIEMEHT,
¢doTomaTumuk, coaHeuHas 6arapesi, CBeTOAUO/I.

Llemoncmpayuu

doTto3(PexT Ha yCTaHOBKE ¢ IUHKOBOM MIIACTUHOMA.

HccnenoBanne 3akoHOB BHeMIHEro (GoTodddexra.

Cetoauo.

Conneunast OaTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pe3epdopaa mo paccessHuio o -4acTHIl.
[Imanerapnas mozens aroma. I[loctrynatel bopa. M3nmyueHune u moryonieHue
($OTOHOB NpHU MEepexoJe aroMa C OJHOTO YPOBHS SHEPruM Ha Apyrou. Buisi
criekTpoB. CIEKTp YPOBHEM HEPrur aToMa BOJIOPO/Ia.

BonnoBeie cBoiictBa wactuu. Bomner ge bpouna. KopryckynsphHo-
BOJIHOBOM JyaJIU3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIy4YCHHUE.

TexHuyeckne yCTpOHCTBA M IPAKTUYECKOE NPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), 1a3ep, KBAHTOBBIM KOMIIBIOTED.

Llemoncmpayuu

Monens onbita Pesepdopaa.

OmnpenenenHre JUIMHBI BOJIHBI J1a3epa.

Habnronenue TMHEHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

Habnronenue nuHedyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JTOKa3bIBAIOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHocTH. OmbiTel  Pesepdopma 1o  ompeneneHHio  cocTaBa
paanoakTuBHOrO u3nmyueHus. CBoiicTBa anb(a-, Oera-, raMma-u3ITydeHUs.
BinsHre paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE POTOHA U HEUTpoHa. HykinoHHast Moaens siapa I'elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torbl.

Anbda-pacnaa. DIEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
U3TydeHHEe. 3aKOH paJu0aKTUBHOIO pacnaja.

DHeprus CBA3HM HYKJIOHOB B sifipe. SnepHbie cuibl. JleexkT macchl sipa.

SnepHble peakuuu. JleneHue u CUHTE3 €.

Snepubiii peaktop. TepmosimepHblii cuHTe3. [Ipo0OieMbl U TEPCIEKTUBBI
SAJIEPHOM SHEPIeTUKU. DKOJOTUYECKHE ACTIEKThI IEPHON SHEPTETHKHU.

DneMeHTapHble YacThllbl. OTKPBITHE NO3UTPOHA.

MeToap1 HaOIOIEHUS M PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.



@dyHIaMeHTaJIbHblEe B3aUMOJCHCTBUA. EIMHCTBO (DM3MUECKON KapTHHBI
MHpa.

TexHuyeckne yCTpOWCTBA M IPAKTUYECKOE MPHUMEHEHHE: JIO3UMETP,
KaMmepa Bunibcona, sepHblil peakTop, aToMHas boMoa.

Llemoncmpayuu

CY€T4UMK MOHU3UPYIOIIMX YaCTHII.

Vuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMMH M ACTPOPU3MKH

Otanbl pa3BuUTUSA acTpoHOMuU. llpuknanHOe W MHPOBO33PEHUECKOE
3Ha4eHUE aCTPOHOMMUH.

Bun 3Bé3gnoro neda. Co3Be3nusi, sipkue 3BE3JBI, MJIAHETHI, UX BUIUMOE
JBUKEHUE.

ConHeuHas crucreMa.

Connue. ConHeunasi akTUBHOCTh. McTtounuk sHeprun ConHLA U 3BE3.
3BE31bI, UX OCHOBHBIE XapAKTEPHUCTHKHU. J(marpamma «CHeKTpajabHBIA Kilacc —
CBETUMOCTB». 3BE3/bl INIABHOW IOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIsl 3BE3] TJIABHOM IOCIIEI0BAaTENbHOCTH. BHYTpEeHHEe cTpoeHune
3B€311. COBpEeMEHHbIE MPEICTABIECHUS O MPOUCXOKIECHUHU U 3Boonuu ConHia
Y 3BE3]1. DTambl )KU3HU 3BE3].

Mnuneunstii [IyTe — Hama [Mamaktuka. [lonoxenne u aBuwxenue ConaHua B
lanaktrke. Tunbl ramakTuk. PaguoramakTtuku M kBaszapbl. UEpHBIE IBIpHI B
A/lpax rajgakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O6ma. PazGeranue
ranakTuk. Teopus bonbimoro B3peiBa. PenukToBOE H3MydeHUE.

Macmrabnas crpykrypa Beenennoit. MeTtaranakruka.

Hepeménnsie mpo0iaemMbl aCTPOHOMHH.

Yuenuueckue nabarooenus

Habnronenus HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAaHUEM
KOMIBIOTEPHBIX MPWIOXKEHUW I ONpEACNeHUs] TMOJOXKEHUS HEOeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE C03Be3/11s1 CEBEpHOro NOJyIIapus U
SIPKUE 3BE3IBL.

Habnronenus B Teneckon JlyHel, miuanet, Mieunoro Ilyrtu.

O0o0maromee NOBTOPEHUE

Ponp ¢u3ukm u acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHOW M ASTHUYECKOW cdepax NesSTEIbHOCTH YeNlOBEKa, pOJib U MECTO
$U3MKKM W acTPOHOMHUM B COBPEMEHHOM HAy4YHOW KapTHUHE MHUpaA, POJIb
¢dbusngeckoil Teopur B GOPMUPOBAHUY TPEICTABICHUN O (DU3HUECKON KapTHUHE
MHUpPa, MECTO (PU3MUECKONM KapTHHBI MHUpa B OOILIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeamMeTHble CBA3HM

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kitacce ocymiecTBiseTcs ¢
Y4ETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBS3€d € KypcaMHW MaTe€MaTHKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnuvle nonamus, CBI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOI'O
NO3HAHMS: SIBIICHUE, HAYYHBINA (DaKT, rumotesa, pu3nyecKas BEIWYHHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pemieHUE CUCTEMBI YPAaBHEHHM, TPUTOHOMETPUYECKHE
(byHKIHIH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI M X MPOEKIMH HA OCU KOOPAUHAT,



CIIO)KEHHE BEKTOPOB, IPOM3BOJHBIE JJIEMEHTApHbIX (YHKUWN, MPU3HAKH
noo0us TPEYroJbHUKOB, OMpEENICHNE IJIOMAAN TUIOCKUX (GUryp u o0béma
TEIl.

Buonocusa: »nextpuueckue SBJICHUS B JKUBOM TMPHUPOAE, KoJeOaTeIbHBIC
JIBWKECHUS B JKMBOW NPUPOJE, ONTHYECKUE SIBJICHUS B JKUBOM IPUPOJAE,
JNEUCTBUE PAMALIMN HA KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAUIMYECKas CTPYKTypa
TBEPABIX TN, MEXaHU3Mbl O00pa30BaHUSl KPUCTAIMUECKONM pPEIETKH,
CIIEKTPAJIbHBIM AHAJIN3.

l'eocpagpua: wmarHuTHBIE TONIOCAa 3€MJIM, 3aJ€KU MArHUTHBIX DY,
(doTochEMKa 3€MHOM MTOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozua: NWHUM DIEKTPOIIEpeNad, I'E€HEpaToOp NEPEMEHHOIO TOKa,
AJIEKTPOABUTATENb, UHAYKIHOHHAS 1€4b, paxap, PaavuONPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-nedys, MpOEKIIMOHHBIN ammapar, BOJOKOHHAS ONTHKA,
conHe4Has OaTapesi.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IMPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO TIpeaMmera «Dusnka» Ha YpOBHE CPEIHETO OOIIETO
oOpazoBanmsi  (0a30BBIi  ypPOBEHb) [IOJDKHO OOECIEYUTh  JOCTHKEHUE
CIeYIONMUX JTNYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJBTATBI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUS y4yeOHOro mnpenMera «Du3MKa
JNOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYaroluXxcs
PYKOBOJICTBOBAThCS  CPOPMUPOBAHHOM BHYTpPEHHEH TMO3MIMEN JUYHOCTH,
CUCTEMOM UEHHOCTHBIX OPHEHTAIMil, MO3UTUBHBIX BHYTPEHHUX YOEKIACHU,
COOTBETCTBYIOIIMX TPAJULIMOHHBIM LIEHHOCTSIM POCCHUMCKOro OOIIecTBa,
pacUIMpeHHe >KU3HEHHOTO OMbITa U ONbITa JAESITENIBHOCTH B MpolEecce
peanu3ald OCHOBHBIX HAaIpaBJI€HUN BOCHHUTATENILHOW NESITEIbHOCTH, B TOM
YClie B YaCTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMIMU  OOydYaroumierocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O 00IIECTBA;

OPUHATHE TPAJAULMOHHBIX OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATENIbHOCTh B MHTEPECaX TPaXaaHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

yMEHUE  B3aUMOJIEUCTBOBAThH C  COLMAIbHBIMA  HWHCTUTYyTaMU B
COOTBETCTBHUH C UX (PYHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCThH K TYMaHUTAPHOU U BOJIOHTEPCKOM EATEIBbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  POCCHICKOM rpaXKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYyJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMbI U IICHHOCTH, B TOM YHUCJIE B
NEeSTENBHOCTU YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs OSCTETUKY HAy4YHOIO
TBOPUYECTBA, MPUCYIIETO (PUINYECKON HAYKE;

5) TpyA0BOr0 BOCIIMTAHMSI:

MHTEPEC K Pa3IMuHbIM chepam npodhecCuoHANbHOU NeATEeIbHOCTH, B TOM
YuClie CBSI3AHHBIM C (DU3MKON M TEXHUKOM, YMEHUE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyaymied mpodeccuu W peasu30BbIBaTh COOCTBEHHBIE >KHU3HEHHbBIC
IUTaHbL;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUI0O U CaMOOOpPA30BAHMIO B
o0nacTu GU3HKU HA IPOTSHKEHUU BCEU KU3HH;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:



c(OPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TJI00ATBHOTO
XapakTepa dKOJOTHICCKUX IIPOoOIeM;

IJIAHUPOBAHUE W OCYIIECTBJICHHE JCHUCTBHNM B OKPYXKAKOIIEH Cpele Ha
OCHOBE 3HaHUS LIEJIEH YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacUIMpEeHHE ONbITa AEATENBHOCTH SKOJOTMYECKON HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUU 10 (PU3HKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HaHUE LEHHOCTH HAy4YHOH JEATENbHOCTH, FOTOBHOCTH B IpoOLECCE
u3yueHUs: (U3MKU OCYIIECTBISATH MPOEKTHYIO U  HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIE AeHCTBUS
ba3oBble Jilornyeckue JeiicTBUA:

CaMOCTOSITeIbHO  (OPMYJIMPOBATh M aKTyallU3UpOBaTh  IpolJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENCIIATh ICIM JCSITSIHPHOCTH, 3aJaBaTh IapaMeTphl M KPUTESPUU HX
JOCTHKEHHUS,

BBISBIISITh  3aKOHOMEPHOCTH MW TPOTHUBOPEYHS B paccMaTPUBAEMbBIX
(bU3HYECKUX SIBICHUSX;

pa3pabaTeIBaTh IJIAH PEIICHUS MPOOIEMBI ¢ YUETOM aHAIN3a UMCIOIITUXCS
MaTepHaJIbHBIX 1 HEMaTepHUAIIbHBIX PECYpPCOB;

BHOCHTh KOPPEKTHBBI B JCATCIBbHOCTH, OIICHUBATh COOTBETCTBHUE
PEe3yJbTAaTOB MENISIM, OIICHUBATh PUCKHU MTOCICACTBHM ICITCIHHOCTH;

KOOPJAMHUPOBATh W BBINOJIHATH pabOTy B  YCIOBHSAX PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aMMOJICHCTBHS,

pa3BUBaTh KPEATHBHOE MBIIIICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOIIEM.

ba3oBble ucciaenoBarTebCckue AeiicTBHA:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH TOHATHUSIMH U METOJIaMH
bu3nuecKol HAyKU;

BJIaJCTh HaBBIKAMH  y4€OHO-HMCCIICIOBATEIIbCKONH | MIPOEKTHOM
NEATeIbHOCTH B 00JacTM  (DM3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY  IIOMCKY  METOJIOB  pelieHHs  3afad  (PU3HUYECKOIO
COJICpKaHMS, IPUMEHCHHIO PA3IMYHBIX METOJIOB ITO3HAHUS,

BIIQJICTh BHJIAMH JICITCIHBHOCTH II0 IIOJYyYCHHIO HOBOI'O 3HAHHUS, €ro
UHTEPIIPETAllUHA, TPeoOpa30OBaHUI0O W TMPHUMEHCHHUIO B Pa3IUYHBIX YYCOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YICOHBIX MPOEKTOB B 00J1aCTH (hU3UKU;

BBISBIISITh TPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJM3UpOBATh 3a/1ady,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHHS, HaXOJIUTh apryMEHTHI IS JOKa3aTeIbCTBA
CBOHUX yTBEP)KICHUH, 3a/1aBaTh ITapaMeTPhl U KPUTECPUHU PEIICHUS,

aHaJU3UPOBATh IIOJYYCHHBIC B XOJ€ PEIICHUSA 3aJadd Pe3yiIbTaThl,
KPUTHYECKH OIICHMBATh HMX JOCTOBEPHOCTH, IPOTHO3MPOBATH H3MEHCHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh WU (OPMYJIHPOBATH COOCTBEHHBIC 3a7add B 0Opa3oBaTEILHOM
JEATCIIbHOCTH, B TOM YHCIIC TIPH M3YUYCHHH (PU3UKH,

JaBaTh OIICHKY HOBBIM CHUTYallUsSM, OIICHUBATh MPHOOPETEHHBIN OIIBIT;



yMETb NEPEHOCUTh 3HaHHWA TO (U3MKE B TMPAKTUYECKYIO O00JIaCTh
KU3HEICATCITLHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEIaraTh OpUTHHAIBHBIC TTOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33Ja4H, TOMYCKAIOIINE albTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIAJICTh HABBIKAMHU TMONy4YeHUs WHPOpManuu (PU3NIECKOTO COACpIKAHUS
U3 UCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBISThH IMOUCK, aHAJIH3,
CHUCTEMATHU3AIMIO W WHTEPIPETANUIO WH(POPMAIIUN Pa3IMYHBIX BUIOB U (HOpM
IIPE/ICTAaBIICHNUS,

OLIEHHBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJIB30BaTh CPEACTBA WH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  pENICHUHM  KOTHUTHBHBIX, = KOMMYHUKATUBHBIX U
OpPraHM3aIMOHHBIX 33/7a4 C COOMIOJCHUEM TPEeOOBAHMI SPTOHOMHKH, TEXHUKHU
0€30IacHOCTH, TUTHEHBI, PECYPCOCOEPEKEHHS, MTPABOBBIX U ITHUYECKUX HOPM,
HOPM MH(OPMALIMOHHOW 0€30MMaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJCP)KaHUS B pa3IWYHBIX (hopmarax C
y49€TOM Ha3HaueHus WHGOpPMAIMM U TEJIeBOW  ayAWTOPUHU, BBIOMpas
ONTHUMAJIBHYIO (JOPMY TPEICTABIICHUS U BU3YyJTU3AIIHH.

KoMMmyHHMKaTHBHBIE YHHBeEpCaIbHbIe YUeOHbIe 1eliCTBUSA:

OCYHIECTBIISATH OOIIEHHE Ha Yypokax (U3UKH MU BO BHEYPOUHOU
NEeSATENbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W MUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW U
UHIMBHUIYAJIbHON paboTHI;

BbIOMpAaTh TEMATHKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEMN Ka)KJ0r0 4jeHa KOJUJIEKTHBA;

OpPUHUMAaTh LEJIH COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh JACHUCTBUSA MO €€ INOCTHXKEHUIO: COCTABIIATH IUIAH JEHUCTBUM,
pacupenensiaTe poiad ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yJIbTAThl
COBMECTHOH padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa M Ka)XJOr0 YYaCTHUKA KOMaHIbl B
o01uii pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTtb HOBBIE IPOEKTHI, OLEHUBATh HJAEH C MO3UIUU HOBHU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IOBEAEHUE B Pa3JIMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATHBHBIM.

PeryasiTuBHBIC YHHBepPCAJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:

CaMOCTOSITEIbHO ~ OCYILECTBJISATh IO3HABATEJIBHYIO  JECSATEIBHOCTH B
obmact (PU3MKKM W aCTPOHOMHUHU, BBISBJISITH MPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEIPHO COCTABJISITh IUIAH PEIICHUSI PACYETHBIX U KAaY€CTBEHHBIX
3a/1a4, IUIAH BBIMIOJIHEHUS MPAKTUYECKOW pPabOThl € YUYETOM MMEIOIIUXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENOYTEHUN;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;



paclIMpATh  paMKM ~ y4eOHOro IpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEAIIOYTECHNM;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHHUIO SPYAMIUUA B 00JIaCTH
($U3MKKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa3oBaTEeNbHBI W  KYyJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTbh KOPPEKTHUBBI B JE€SATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJa/JeTh HAaBBIKAMHU TIO3HABATENBHOM pedrekcud Kak OCO3HAHUS
COBEPILAEMBIX JEUCTBUI M MBICIUTENBHBIX IPOLIECCOB, WX PE3YJIbTATOB U
OCHOBAHMIi;

UCTIONb30BaTh MPUEMBI peIeKCHH ISl OLEHKHM CHUTyallud, BbIOOpa
BEPHOI'0 PEILEHUS;

YMETh OLEHHBATh PUCKA M CBOEBPEMEHHO MNPHUHHUMATh PELICHHS M0 HX
CHUKEHMUIO;

OPUHUMATh MOTHBBI M apryMEHTBhl JIPYrMX IpU aHAIHU3E€ PEe3yJbTaToOB
NEeSATENbHOCTH;

IPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKHU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI WM apryMEHTBHl JIPYrMX IpU aHAIHU3€ PEe3yJbTaToOB
NEeSATENbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYIMX HA OIIHOKH.

B nponecce n1ocTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS TPOTrPaMMBI
no ¢u3NKe UIsI YpOBHSA CpeaHEro oOmiero oOpa3oBaHMsl y OOyYarOIIMXCS

COBEPIIEHCTBYETCSI ~ OMOIMOHATIBHBIA  HMHTEIUIEKT, NPEeIOIararoInui
c(OpPMHUPOBAHHOCTD:
CaMOCO3HAHHUS,  BKJIIOYAIONMIETO  CIIOCOOHOCTH ~ TOHMMAaTh  CBOE

OMOIMOHATILHOE COCTOSIHME, BHJIETh HANPABICHUS PAa3BUTHS COOCTBEHHOM
AMOIMOHATLHOM C(hephl, ObITh YBEPEHHBIM B CEOE;

CaMOpPEryJMPOBaHHUSI, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aIanTHPOBAThCI K
AMOIMOHATBHBIM HM3MEHEHUSIM U TMPOSBISATH THUOKOCTb, OBITb OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO L[EIU
U yCIeXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHE JAEHCTBOBATh UCXOMS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUM, BKJIIOYAIONIEH  CIOCOOHOCTh MOHUMATh  AMOIMOHAILHOE
COCTOSIHME JPYTHX, VyYHTHIBATH €ro TMPH OCYIICCTBICHUH  OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX  HABBIKOB, BKJIIOYAIONIUX CHOCOOHOCTh  BBICTPaMBaTh
OTHOILIEHUS C APYTUMHU JIFOJbMH, 3a00TUTHCSI, TPOSIBISATh UHTEPEC U pa3peliaTh
KOH(ITUKTEHI.

IHNPEJMETHBIE PE3YJIBTATBI

K xonmy o0yuenuss B 10 kjacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:



JI€MOHCTPHUPOBATh Ha MPHUMEpPax poiib U MecTO (GU3UKH B (OPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B PA3BUTHU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B IIPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YUUTHIBaTh TPAHUIBl TMPUMEHEHUS H3YUYCHHBIX (U3HUECKUX MOJEIeH:
MaTepHalIbHasl TOYKA, MHEPLHMAIbHASI CHCTEMa OTCYETA, aOCOJIOTHO TBEPAOE
TE€J0, WJICAJbHBIIN a3, MOAEIN CTPOEHUS ra3oB, >KMIKOCTEH M TBEPABIX TeJ,
TOUYCUHBIN SNIEKTPUUECKUNA 3apsij] IPU pelIeHHH (PU3NUEeCKHX 3a7ad;

pacrio3HaBath (U3UYECKUE SIBICHUS (TMPOIECChI) W OOBSACHATh WX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJIIPHO-KMHETUYECKOH TEOPUU CTPOCHHUS
BEIIECTBA U  JJIEKTPOJMHAMUKH: pPABHOMEPHOE UM  PABHOYCKOPEHHOE
OPSIMOJIMHEWHOE  JBWKEHUE, CBOOOJHOE TAJEHUE Tel, JBM)KEHHE IO
OKPY>KHOCTH, WHEpIMsA, B3auMojnencTBue Ten, auddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE JKUIKOCTEH U TBEPABIX TEJl, U3MEHEHHE 00BbEMa Tell MpH
HarpeBaHuM (OXJIAXJACHUH), TEIUIOBOE PABHOBECHE, WCIIAPEHUE, KOHICHCALMS,
IUTABJIEHUE, KPUCTAJUIM3aluUs, KWIIEHHWE, BJIAXXHOCTb BO3/1yXd, ITOBBILICHHUE
JABJIEHUS Ta3a IpPH €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBS3b MEXKIY
napamMeTpaMH COCTOSIHMSL Ta3a B M30IpoOLeccax, DJJIEKTpU3alUs  Tell,
B3aUMOJICCTBUE 3aPS/I0B;

OMHCHIBATh MEXAaHUUYECKOE JIBUKCHUE, UCTIONb3Ys (PU3NUECKUE BETUUUHBIL:
KOOpJMHATa, MyTbh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teljla, CHUIIA,
UMITyJIbC ~ Te€la, KHHETHYeCKas  dSHEprus, IMOTEHIHUalbHAas  JHEPIus,
MexaHu4yeckasi paboTa, MeXaHHYeCKass MOLIHOCTh; MPH OMNHUCAHUU MPABHIBHO
TPaKTOBaTh (PU3UUYECKUN CMBICI HUCIIONB3YEMBIX BEJIMYUH, UX OOO3HAYECHHS U
€IMHUIIBI, HAXOUTH (DOPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3NUYECKYIO BETMUUHY
C IpYTHUMH BEJIMYMHAMU;

ONKCHIBATh M3YyYECHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBJICHUS,
UCTIONBb3ysl (U3NYECKUE BEIMYMHBL: JABJICHHE Tra3a, TeMmIlepaTypa, CpeaHss
KHUHETHYECKAS HEPrus Xa0TUYECKOIO JBUKEHUS MOJIEKYI,
CPEIHEKBaJpaTHYHAs CKOPOCTb MOJEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprus, paboTa rasza, KOIDPUIMEHT TMOJIE3HOTO MACUCTBUS TEIUIOBOTO
JBUTATENs; TPU ONHUCAHUU TIPABUIBHO TPAKTOBAaTh (DU3HMUECKHA CMBICI
UCTIOJIb3YEMBIX BEJIMUYMH, UX OOO3HAUYEHHUS U €IUHUIbI, HaXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIINE TaHHYIO (U3UYECKYIO BEIMUUHY C APYTUMHU BEIHUUMHAM;

ONMCHIBATh  HM3YyYEHHBIE  DJIEKTPUYECKHE CBOMICTBAa  BEIIECTBA U
IIEKTPUYECKHUE SIBICHUS (IPOLIECCHI), HCHOIB3YAd (PU3UUECKUE BEIUUHHBL:
IIEKTPUYECKUI 3apsij, dJEKTPUUECKOE MOJIe, HAPSHKEHHOCTD MOJIS, TIOTEHIUAM,
pPa3HOCTh MOTEHILMAJIOB; MPH OMHCAHUM MPABHJIBHO TPAKTOBATh (HU3MUECKUN
CMBICII HCIIOJNB3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€JUHULbI;, YKa3bIBaTh
(dopMyIbl, CBSI3BIBAIOUINE JAHHYIO (HU3UYECKYI0 BEIMYMHY C APYTUMHU
BEJIMYMHAMU;

aHAIM3UPOBaTh  (U3NYECKUE TPOLECChl U SABICHUS, HUCIOJIb3YS
¢usnyeckue 3aKOHBI U MPHUHILMIBL 3aKOH BcemupHoro Tsarotenus, I, I u III
3akoHbl HbBIOTOHA, 3aKOH COXpAaHEHUsS MEXaHWYECKOM JHEPIruu, 3aKOH
COXpaHEHUsl UMITYJIbCA, TPUHIMI CYNEPHO3ULIUU CHII, IPUHIUI PAaBHOIPaBUS
UHEPLHUAIBHBIX CHCTEM OTCUETA, MOJIEKYJSIPHO-KMHETHYECKYI0  TEOPHIO
CTPOEHHUSI BELIECTBA, Fa30BbIE 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON SHEPruu
TETJIOBOTO JIBIKCHUS MOJICKYJI ¢ aOCOJIOTHON TeMIEpaTypoid, MEPBBIA 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHs 3JEKTPUUYECKOTo 3apsna, 3akoH Kyiona,
IpU 3TOM Pa3NIUYaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTUYECKOe
BBIpaKEHUE U yCIOBUS (TpaHUIIbI, 00IaCTH) NPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPHUHIUIIBI JIEUCTBHUSI MAIWH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iandarh YCJIOBHUS MX 0€30MaCHOr0 MCIOJb30BaHUS
B IIOBCEJIHEBHOM JKU3HU;

BBITIOJTHATH JKCIEPUMEHTHI 10 HWCCICAOBAHHUIO (DU3UYECKUX SIBICHUU W
IIPOLIECCOB C MCHOJB30BAHUEM NPSIMBIX U KOCBEHHBIX M3MEPEHUH, IPH 3TOM
dbopMmynrpoBaTh TpoOIeMy/3a1ady W THUIMOTE3y Yy4eOHOTO SKCIEPUMEHTA,
coOHpaTh YCTAaHOBKY W3 NPEIJIOKEHHOIO0 O0OpYAOBAaHMS, IPOBOJUTH ONBIT U
(bopMyIHpPOBATH BHIBOIHI,

OCYIIECTBJISTh MPSIMBbIE W KOCBEHHBIE M3MEpPEHUS (DU3UYECKUX BEIHYWH,
Opu 3TOM BBIOMpaTh ONTUMAJBHBIA CIOCO0 H3MEPEHUsT U HCIOIb30BaTh
W3BECTHBIE METO/bI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIIEJIOBATh  3aBUCUMOCTH MEXIY (PU3MYECKUMH BEIHMUYMHAMHU C
UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHU, MPU 3TOM KOHCTPYUPOBATh yCTAHOBKY,
¢uKcupoBaTh PE3yJabTaThl MOTYYECHHONW 3aBUCUMOCTH (PU3MUYECKUX BEIUYHH B
BUjie Tabnuil U TpaduKoB, AeTIaTh BBIBOABI IO Pe3yJIbTaTaM HCCIEA0BAHNUS;

coOmro1aTh nmpaBuia 0€30MacHOro TpyJa IpH MPOBEAEHUU MCCIIEIOBAHUN
B paMKax y4eOHOro 3KCIepUMEHTa, YU4eOHO-HCCIeA0BATEIbCKOM U MPOEKTHOM
NEATENbHOCTH  C  HCHOJB30BAHMEM  H3MEPHUTENBHBIX  YCTPOMCTB U
71a060paTOPHOTO 00OPYAOBAHMUS;

pemaTh pacu€THbe 3aJa4d C SBHO 3aJaHHON (DU3UYECKOU MOJEIbIO,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHBl M IMPUHLUIIBI, HA OCHOBE aHaJIW3a YCIOBUSA
3aaui BBIOMPATh (PU3UYECKYIO MOJEINb, BBLACIATH (DU3HUECKHE BEIUYHHBI U
dopMmyIbl, HEOOXOAUMBIE ISl €€ pelIeHus, POBOAUTh PACUETHl U OLIEHHWBATH
pEaIbHOCTh MOJIYYEHHOTO 3HaYeHHS (PU3NUECKON BETMUUHBL

pemarb Ka4yeCTBEHHbIE 3a/1a4u: BBICTPANBATh JIOTUYECKH
HENPOTHUBOPEUYMBYIO LIETIOUYKY PACCYKIEHUU C ONMOPOM HAa M3yYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCIIOJIB30BaTh ~ IPH  pENIEHUMM  y4eOHBIX  3aJad  COBPEMEHHbBIC
UH(OPMAIIMOHHBIE  TEXHOJOTMH Uil ITIOMCKA, CTPYKTYypHUPOBaHMUS,
UHTEPOpPETallud W  NPEICTaBICHUA y4eOHOM M Hay4YHO-IIOMYJIIPHOM
uHpopMalny, TMOJIYYEHHOM U3 PA3IMYHBIX HCTOYHUKOB, KPHUTHYECKHU
aHAJIM3UPOBATH MOTyYaeMyto HH()OPMALINIO;

NPUBOJUTh MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYKAIOLIErO0 MUPA, B
pPa3BUTHUE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3HKE B TIOBCETHEBHOM KU3HU
g obecrieueHus: 0€30MacHOCTH TpuU  oOpamieHMH ¢ mOpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIJIs1 COXPAHEHUS 370POBbs U COOTIOCHHS] HOPM
HKOJIOTHYECKOTO NTOBEICHUSI B OKPYKAIOLIEH CPELE;

paboTarh B TIpYIIE C BBIIOJHEHHEM pa3IMYHBIX COLUAIBHBIX pOJEH,
IUIAHUPOBATh PabOTy TPYIIbl, PAalHOHAIBHO PaCHpenessiTh OOS3aHHOCTH H
IUTAHUPOBATh  JI€ATEIbHOCTh B  HECTAaHAAPTHBIX CHUTyalWsAX, aJEKBaTHO
OLICHMBATh BKJaJ  KaXJIOr0 W3 YYaCTHUKOB TIpynmnbl B  PELICHHE
paccMaTpuBaeMou MPOOJIEMBL.

K koniy oOyuenus B 11 kiiacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh c(POPMHUPOBAHHOCT Yy OOYUAIOIIUXCS YMEHUI:

JI€MOHCTPHUPOBATh HA MPHUMEpPax poiib U MeCTO (GU3UKH B (OPMUPOBAHUU
COBPEMEHHOW HAYYHOW KAapTHHBI MUPA, B PA3BUTHU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTU JIFOAEH, LEIOCTHOCTh U €UHCTBO
(bu3HYeCcKOoi KapTUHBI MUPA;



YYUTHIBATh TPAHUIIBl TPUMEHEHHS] W3YyYEHHBIX (DU3UIECKUX MOJICIICH:
TOYEYHBIA JJIEKTPUYECKUN 3apsif, JIyd CBE€Ta, TOUYECUHBIM HMCTOYHUK CBETA,
siIepHasl MOJIENIb aTOMa, HYKJIOHHAash MOJIEIb aTOMHOIO Siijpa MpU PELICHUH
dusnyeckux 3anad;

pacrio3HaBath (U3UYECKUE SBICHUS (TMPOIECChI) W OOBSACHATh WX Ha
OCHOBE 3aKOHOB DJJIEKTPOJWHAMHKHA ¥ KBAaHTOBOW (DH3WKH: DJIEKTpUYECKas
MPOBOJAMMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JACHCTBUS TOKA,
B3aUMOJICUCTBUE  MArHUTOB, DJJICKTPOMArHUTHAas  WHAYKUUS, JCHCTBHE
MarHMTHOTO TMOJSi Ha TMPOBOJAHMK C TOKOM U JABWXKYUIMHCA 3apsij,
AJIEKTPOMArHUTHBIE KOJEOAHWS W BOJHBI, MPSIMOJIMHEWHOE PACTPOCTPAHCHUE
CBETa, OTPAKEHUE, MpejoMIIeHrne, HHTephepeHITns, TUMPAKIHS U TMOIIPU3AIUS
CBETa, TUCTEPCHs cBeTa, GoTodIeKTpraecKuid 3P ekt (hoTod3ddheKT), CBeToBOE
JABJICHHE, BO3HUKHOBEHHUE JIMHEWYATOro CIEKTpa aroMa BOAOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paIMOAKTUBHOCTb;

ONUCHIBATh U3yUYEHHBIE CBOMCTBA BEIIECTBA (3IEKTPUUECKUE, MATHUTHEIE,
ONTUYECKHE,  DBIEKTPUUECKYID  MPOBOAUMOCTh  PA3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SBJICHHS (IIPOIIECCHI), UCTIONB3YS (PH3NYECKre BETUIMHBI:
AIEKTPUUYECKUH 3apsiji, CHIa TOKA, SJIEKTPUUECKOE HAIPSKEHHE, JIEKTPUIECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIMATIOB, JJIEKTPOABUXKYINAS Cuia, padora
TOKAa, WHAYKUHUS MarHUTHOro monsi, cuia Awmmnepa, cwia JlopeHia,
WHJIYKTUBHOCTh KaTYyIIKW, SHEPrUs 3JIEKTPUYECKOrO M MArHUTHOTO TOJIEH,
MIEPHUOJ M 9acTOTa KOJIeOAaHU B KOJIEOATEIIbHOM KOHTYpE, 3apsl M Chjia TOKa B
mpolecce TapMOHUYECKHX  DAJIEKTPOMATrHUTHBIX — KosneOaHuii, (OKyCHOE
pacCTOSIHUE W ONTHUYECKasi CUJIa JIMH3bI, IPU ONMKUCAHUU MPABUIBLHO TPAKTOBATH
(U3HYECKUIl CMBICTT UCIOJIb3YeMbIX BEIMYHMH, WX OOO3HAYCHUS W CAMHUIIBI,
yKa3blBaTh (HOPMYJIbl, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYUHY C
JIPYTUMU BEIUYHHAMH,

ONUCHIBATh H3YUYCHHbIC KBAHTOBBIC SBIICHHUS M MPOIECCHI, HCMIOJb3Ys
dbu3nYecKre BEIMYUHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI U
4acTOTa CBETA, DHEPTUS W HUMITYJIhC (POTOHA, MEPHOJ TOIypacraga, dHEPTHs
CBS3UM ATOMHBIX SIIEp, NPH OMUCAHWW TPABUIBHO TPAKTOBATh (PU3WUYECKUN
CMBICIT HCTIOJB3YEMbIX BEJIMYWH, WX OOO3HAYEHWS W €IUHUIIBI, YKa3bIBaTh
GbopMyIIBI, CBS3BIBAIOIINE JAaHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMU
BEJTMYMHAMHU, BBIYUCIIATH 3HaUeHUE (PU3UUECKOU BEIMYUHBI,

aHANMM3UpOBaTh  (DU3WYECKHWE TPOIECChI M SBICHUSA, HCIOIb3YS
¢dbu3nUecKre 3aKOHBI W MPUHIUIIEL: 3aK0H OMa, 3aKOHBI MTOCIIEIOBATEILHOTO U
napauieIbHOTO COEIMHEHUSI TPOBOJHHUKOB, 3akoH Jlxoyns—JIeHna, 3akoH
ANIEKTPOMArHUTHOM WHAYKIMU, 3aKOH MPSIMOJIMHEHHOTO pacnpoCTpaHEHUs
CBETa, 3aKOHbl OTPAKEHMSI CBETA, 3aKOHbI MPEJIIOMJICHUSI CBETA, ypaBHEHUE
DuiHmTeHa st porodPdexTa, 3aK0OH COXpaHEHUS! IHEPTHH, 3aKOH COXPAHEHUS
UMITYJIbCa, 3aKOH COXPAHEHHMsI AJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpPaHEHUS
MaccOBOT0 YHCIa, NOCTyJaThl bopa, 3aKoH paguoakTUBHOIO pacnajaa, mpu 3TOM
paznuyaTh  CIOBECHYHO (OpPMYyIHMpPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BbIpaKEHUE U yCIOBUS (TpaHUIIbI, 00JIaCTH) NPUMEHUMOCTH;

ONpEeNeNiATh HaNpaBJICHUWE BEKTOpAa WHAYKIMM MArHUTHOTO IO
IIPOBOJIHMKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHna;

CTPOUTH U OIKCHIBATH H300pAKEHHUE, CO3/aBAEMOE IJIOCKUM 3EPKajioM,
TOHKOM JIMH30M;

BBITIOJTHATHh JKCHEPUMEHTHI 10 HWCCIEAOBAHHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HMCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX M3MEPEHUIl: MPU 3TOM
dbopMmynrpoBaTh TpoOIEeMy/3aMady W THUIMOTE3y Yy4eOHOTO SKCIEPUMEHTA,



coOHpaTh YCTAaHOBKY W3 IPEIJIOKEHHOIO0 O0OpYAOBAHMS, IPOBOJUTH ONBIT H
(dbopMyIUpOBaTh BHIBOIBI,

OCYIIECTBIISITh MPSMBIE M KOCBEHHBIE M3MEPEHUS (PU3MUECKHX BEIHYUH,
Opu 3TOM BBIOMpATh ONTUMAJIBHBIA CIOCO0 H3MEpPEHUsT U HCIOIb30BaTh
W3BECTHBIE METO/bI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIIEIOBAaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIUYMH C HCIOJIb30BAHUEM
OpSIMBIX HM3MEPEHUN: MpPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (DHKCHPOBAThH
pe3yNIbTaThl OTYUYEHHON 3aBUCUMOCTH (PM3MUYECKUX BEITUYMH B BHUJE TAOIHIl U
rpaduKoB, AeNaTh BBIBOJBI MO PE3YJIbTaTaM HCCIEIOBAHNUS;

coOmro1aTh nmpaBuia 0€30MacHOro TpyJa IpH MPOBEAEHUU MCCIIETOBAHUN
B paMKax y4eOHOro 3KCIepUMEHTa, YU4EeOHO-HCCIeA0BATEIbCKOM U MPOEKTHOM
NESATENBbHOCTH  C  HCHOJB30BAHMEM  W3MEPHUTENBHBIX  YCTPOMCTB U
1a60paTOPHOTO 00OPYAOBAHMUS;

pemath pacu€THble 3aJa4d C SBHO 3aJaHHOM (DU3UYECKOU MOJIEIbIO,
UCIOJIb3Ysl (PU3MYECKHE 3aKOHBl M IMPUHLUIIBI, HA OCHOBE aHaJIW3a YCIOBUSA
3aa4i BBIOUPATh (PU3UUECKYIO MOJEINb, BBLACTATh (DU3HUECKHE BEITUYHHBI U
dopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHus, MPOBOAUTh PACUETHl U OLIEHHWBATH
PEaIbHOCTb MOJIYYEHHOTO 3HaYeHUS (PU3NUECKON BETMUUHBL

pemarb Ka4yeCTBEHHbIE 3a/1a4u: BBICTPANBATh JIOTUYECKH
HENPOTHBOPEUYMBYIO LIETIOUYKY PACCYKIEHUN C ONMOPOM HAa M3YyYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCIIOJIB30BaTh ~ IPH  pENIEHUMM  y4eOHBIX  3aJad  COBPEMEHHbBIC
UH(OPMAIIMOHHBIE  TEXHOJOTMH Uil  IIOMCKA, CTPYKTYPHUPOBaHHUS,
UHTEpOpPETallud W  NPEICTaBICHUA y4eOHOM M HAay4YHO-IIOMYJIIPHOM
uH(popMalMy, TOJYYEHHOW W3 Pa3IMYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOTyYaeMyto HH()OPMAILINIO;

OOBSACHATh NPHUHIMUIBI JEUCTBUS MAIWH, NPUOOPOB MU TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh yCJIOBHS UX 0€30MacHOr0 MCHOJIb30BaHUS B
MMOBCEIHEBHOM KU3HH;

OPUBOJNUTH MPUMEPHl BKJIAJa POCCUUCKUX H 3apyOeKHBIX YUYEHBIX-
($U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUpPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3HKE B TIOBCETHEBHOM KU3HU
st obecrieueHuss  O6e30omacHOCTH Tpu  oOpameHuu ¢ npubopamMu U
TEXHUYECKUMU YCTPONCTBAMH, JIJIs1 COXPAHEHUS 370POBbs U COOTIOCHHS] HOPM
HKOJIOTMYECKOT0 TIOBEICHHS B OKPYXKAIOLLIEH Cpee;

paboTaTth B TpYIIE C BBIIOJHEHHEM Pa3IMYHBIX COLMUAIBHBIX pOJEH,
IUIAHUPOBATh PabOTy TPYIIbl, PAalMOHAIBHO PACHpenessiTh OOS3aHHOCTH H
IUTAHUPOBATh  JI€ATEIbHOCTh B  HECTAaHAAPTHBIX CHUTyalUWsAX, aJEKBaTHO
OLICHMBATh BKJaJ KaXJIOr0 W3 YYaCTHUKOB TIpyNmnbl B  PELICHHE
paccMaTpuBaeMOi pOOIeMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne KonunyecTBo yacoB
JIEKTPOHHBIE
HaumenoBanue
(uu¢posbie) [esieBble OPUMEHTHPBI
Il | pa3aeyioB H TEM KonTtpoibHble IIpakTuyeckue
Bcero o0pa3oBaTe/bHbIE pe3ya1bTaTOB BOCIIUTAHUSA
/| mporpammbI paGoThI paGoThI
pecypcsl
n
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O IIO3HAHUA
obnagaTh mpecTaBIeHuEeM
0 COBPEMEHHOW Hay4YHOU
KapTUHE MHUpA,
JOCTH)KEHMSIX HAYKH U
TEXHUKH,
apryMEHTHUPOBaHHO
bubanorexa [JOK BBIPAJKATh IOHUMAaHHE
1. ®uznka U METOJIbI
| https://m.edsoo.ru/7f41bf | 3Ha4YeHUS HAYKHU B )KHU3HU
1 HAy4HOI'O [MO3HAHMS

72

POCCUICKOTO O0IIIEeCTBA,
o0ecIeueHnH ero
0e30I1acHOCTH,
T'YMaHUTapHOM,
COLIMAIBHO-
3KOHOMHUYCCKOM pa3BI/ITI/II/I
Poccun

Uroro no pazaeny

Pa3nea 2. MEXAHUKA




Kunematnka

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf
72

NESTEIIHO BBIPAXKATh
MO3HABATEIHHBIC HHTEPECHI
B Pa3HBIX MPEIMETHBIX
00J1acTAX ¢ y4€TOM CBOMX
HWHTEPECOB, CIIOCOOHOCTEH,
JIOCTHKEHHI;
JEMOHCTPUPOBATh HABBIKU
pedaekcun cBoero
coctostHuS ((pu3nIecKoro,
SMOIIMOHAJIBHOTO,
MICUXOJIOTHYECKOTO),
COCTOSTHUS IPYTHUX JIFOZEH ¢
TOUYKH 3pEHUs
0€301IacHOCTH,
CO3HATENBHOTO YIPaBICHUS
CBOHMM SMOITMOHATHHBIM
COCTOSTHUEM

Jmnamuka

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf
72

JIEMOHCTPUPOBATH HABBIKU
KPUTHUYECKOTO MBIILJICHHUS,
onpeAeseHUsl TOCTOBEPHOM
Hay4YHOU MH(OpMALIUU U
KPUTUKHN aHTUHAYYHBIX
MIPEJCTaBICHUM;
MIPUMEHATH 3HAHUS
€CTCCTBCHHBIX U
COLIMAJIbHBIX HAYK JJIs
pa3yMHOT0, OEpEeKIMBOTO
MIPUPOJIOTIOJIL30BAHUS B




OBITY, OOIIIECTBEHHOM
MIPOCTPAHCTBE

3aKOHBI
COXPaHCHUS B
MEXAHUKE

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf
72

pa3BUBATH U IPUMEHSATD
HaBBIKY HAOIIOICHUS,
HAaKOIUICHHUS U
cucTeMaTH3anuu (axKToB,
OCMBICIICHHUS OTBITA B
€CTECTBEHHO-HAYy4YHOH! U
TyMaHUTapHOU 00J1aCTAX
TO3HAHMS,
HCCIIEIOBATENBCKOM
NesTeTbHOCTH; CO3HABATh
MPUIACTHOCThH K
MHOTOHAIIHOHATbHOMY
Hapony Poccuiickoi
®enepanun, Poccuiickomy
OteuecTBY, pOCCUMCKYIO
KyJbTYPHYIO HACHTUYHOCTh

Hroro no pasacity

23

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.

1

OCHOBEI
MOJIEKYJIIPHO-
KHUHETUYECKOM
TEOPUH

8

1

1

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf
72

pa3BHBaTh U MPUMEHSITH
HaBBIKU HaOJIIO/IEHUS,
HaKOIJICHUS U
cucTeMaTh3aluuu GaxkTos,
OCMBICJICHHUS OTIbITA B
€CTECTBEHHO-HAYYHOHU U
T'YMaHHUTapHOH 061acTIx




IMO3HAHUS,
HCCIIE0BATEIBCKOM
ACATCIIbHOCTH, HpI/IMeHSITI)
3HAHUS €CCTCCTBCHHBIX N
COUAJIBHBIX HayK JJIA
Pa3yMHOT0, OEPEKITUBOTO
MIPUPOJIOTIONE30BAHUS B
OBITY, OOIIIECTBEHHOM
MIPOCTPAHCTBE

OCHOBBI
TEPMOIUHAMHUKHU

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf
72

JIEMOHCTPHUPOBATH B
TOBEJICHUH
c(hopMUPOBAHHOCTH
JKOJIOTUYECKON KYJIbTYpPbI
Ha OCHOBE MOHUMAHMS
BIIUSIHUS COLUAJIBHO-
SKOHOMHUYECKHX MPOLECCOB
Ha IPUPOAY, B TOM YHCIIE
Ha rJ100aIbHOM YPOBHE,
OTBETCTBEHHOCTb 32
JICCTBUS B IPUPOJTHOU
cpene; IeMOHCTPUPOBATH B
NOBEIACHUU
c(hOpMHUPOBAHHOCTH
3KOJIOTUYECKON KYJIbTYpPbI
Ha OCHOBE MOHUMAHUS
BJIMSIHUS COLIMATIBHO-
SKOHOMHUYECKUX MPOLIECCOB
Ha MPUPOJY, B TOM YHUCIIE




Ha TJI00AJIbBHOM YPOBHE,
OTBETCTBEHHOCTH 3a
JEUCTBHS B IPUPOTHON
cpene

NPUMCHATH 3HAHUSA
€CTCCTBCHHBIX U
COIHMAJIBHBIX HAYK IJId
pa3zyMHOro, OepeKINBOTO
MIPUPOJOTIOJIL30BAHUS B

ArperaTHble
Bbubnnorexa [JOK OBITY, OOIIIECTBEHHOM
3. COCTOSIHUS
2 https://m.edsoo.ru/7f41bf | TPOCTPAHCTBE; AECATEIBLHO
3 BemectBa. @a3oBbie
72 BBIPA)KATh TIO3HABATEIIHLHBIC
TIEPEXOIbI
WHTEPECHI B pa3HBIX
MPEAMETHBIX 00JIACTSAX C
YYETOM CBOMX UHTEPECOB,
CIIOCOOHOCTEH,
TOCTYDKEHUN
Hroro no pazneny 17

Paznea 4. JIEKTPOJIUHAMUKA

4.

1

QHGKTpOCTaTI/IKa

10

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf
72

o0najaTh NpeCTaBICHUEM
0 COBPEMEHHOW HAYyYHOU
KapTUHE MHUpa,
JOCTUIKCHUAX HAYKU U
TEXHUKH,
apryMEHTUPOBAHHO
BbIpaXXaTb [IOHUMAHUE
3HAYCHMs HAYKU B )KU3HU




poccuiickoro oo1IecTBa,
00eCIIEYCHHH €T0
0e301IacHOCTH,
TYMaHUTapHOM,
COI[MATILHO-
SKOHOMHUYCCKOM paSBI/ITI/II/I
Poccum; morMMaTe 1
BBIPAXKATH B MPAKTHIECKOU
JeATeIIbHOCTH IIEHHOCTh
YKU3HH, 3I0POBBS U
0e30IMaCHOCTH, 3HAYCHUE
JUYHBIX YCHIIUN B
COXPAaHEHUU U YKPEIUICHUH
CBOETO 37I0POBbSI U
3JI0pOBbS JPYTHX JIFOIEH

IMTocTosTHHEIN

BJICKTpI/I‘ICCKI/Iﬁ TOK.

Toku B pa3aTudyHBIX
cpenax

15

bubmmorexa [IOK
https://m.edsoo.ru/7f41bf
72

coOro1aTh MpaBuia
JIMYHOM U 0OILIIECTBEHHON
0€30IacCHOCTH, B TOM YHCJIE
0€e30IacHOTO MOBEIECHNUS B
uH()OPMAITMOHHON Cpejie;
MPOSIBIISITh YBAKEHUE K
COOTCUYECTBEHHUKAM,
MIPOXKUBAIOLINM 32
pyOexoM, ToaAepKUBATH
WX MpaBa, 3alIUTy UX
HWHTEPECOB B COXPAHEHUHU
POCCUICKOM KyJIbTYpPHOMI
HUJICHTUYHOCTH




Uroro no pazaeny

25

PesepBHOE Bpems

yBaXXaTh TPYI, PE3YJIbTATHI
TpyZaa, TPYJIOBBIC U
npodeccroHanbHbIE
JOCTUKECHHS CBOUX
3eMJISIKOB, UX BKJIAJ] B
pa3BUTHE CBOETO
MOCEIICHUSs, Kpasi, CTPaHBI,
TPYIOBBIE TOCTHKECHUS
POCCHIICKOTr0 Hapo/1a;
UMETh OPUCHTAIINIO Ha
OCO3HaHHBIN BBIOOP cepbl
TPYIOBOH,
npo¢eCcCHOHATBHON
JeSTSIILHOCTH B
pOCCHIiCKOM 001IIeCTBE ¢
YUYETOM JIMIHBIX
KU3HEHHBIX TUIaHOB,
noTpeOHOCTEN CBOECH
ceMbH, 00IIeCTBa

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68




11 KITACC

Ne KosnuecTBo yacon DJIeKTPOHHbIE LeneBble
HaumeHoBaHnue
(uu¢posbIe) OPHMEHTHPBI
- pa3aenoB U TeM Beero KonTposbHbie IIpakTHyeckue 06pa3oBaTeNbLHbIE Pe3yJIbTATOB
y | TPOTpaMMEI pa6éoThI padoThI pecypeb BOCIHTAHMS
Pazpnen 1. DJIEKTPOJIUHAMUKA
M .
s ArHUTHOC TI0JIC 0 | ; Bubnuoreka [TOK
. JCKTpOMAarHuTHas https://m.edsoo.ru/7f41¢97¢
WHITYKIUS
Uroro no pazgeny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHbI
M
. CXAHHYUCCKUE 1 o . Bu6mmoreka [TOK
. SJICKTPOMArHUTHBIC https://m.edsoo.ru/7f41¢97¢
KoJieOaHus
M
- €XaHUYECKHUE U . | Bu6nuoreka [JOK
. 9JICKTPOMAarHuTHBIC https://m.edsoo.ru/7f41¢97¢
BOJIHBI
Bbu6mmorexa [JOK
23 Onruka 10 3 https://m.edsoo.ru/7f41¢97¢c
Uroro no pazgeny 24
Pa3zaexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
. OCHOBBI crielMaIbHON , 1 Bu6moreka [OK
. TeOpHUH https://m.edsoo.ru/7f41¢97¢
OTHOCUTEILHOCTU




Uroro no pazaeny

Pa3znea 4. KBAHTOBAS ®U3UKA

41 OneMeHThl KBAaHTOBOM 6 bubmnoreka LJOK
' ONTUKH https://m.edsoo.ru/7f41¢97¢
bubmnoreka LJOK
4.2 CrpoeHue atoma 4 https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41¢97¢
Uroro no pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMUU . ! bubnunoreka [JOK
' 1 acTpou3uKu https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 7
Pasznen 6. OGOBHIAIOIIEE IIOBTOPEHHUE
6.1 O6o06maromee 4 bu6mmorexa [JOK
' TIOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO 68 4

YACOB 110 ITPOTPAMME







ITOYPOYHOE INTAHUPOBAHMUE

10 KJTIACC
Ne KoanuectBo yacon
DJIEeKTPOHHBIE
Jlara uuppoBbIe
n | Tema ypoka KonTposabHbie IpakTnyeckue p
Bcero U3ydeHus o0pa3oBaTe/ibHbIE
/ padoThI paGoThI
pecypcsl
n
Uro u3yuaet ¢pusuka.
1 PuU3NYECKUE ABIICHUS 1 bubamoreta LIOK
’ https://m.edsoo.ru/ff0c32¢2
HabntoieHus u OMbITHI.

) MexaHndeckoe JBHKECHUU. 1 bu6mmoreka [IOK
Cucrema otTcuera. https://m.edsoo.ru/ff0c3508
PaBHOMEpHOE nBMXKEHUE

3 ten. CKkopocTh. YpaBHEHHE { bubmmorexa [IOK
PaBHOMEPHOI'O IBVKEHUS. https://m.edsoo.ru/ff0c3620
Pemnrenne 3amau.

CkopocTb nipu
HEpaBHOMEPHOM

4 IBIKeHnn. MrHoBeHHas 1
ckopocTh. ClioxxeHue
CKOPOCTEM.

PaBHOyCcKOpeHHOE bubnuoreka [IOK

5 . 1
MPSIMOJIMHENHOE IBUKECHUE https://m.edsoo.ru/ff0c372¢

6 PaBHOMEpHOE NBUKECHUE ! bubnuorexa LIOK

TOYKH 110 OKPY>KHOCTH.

https://m.edsoo.ru/ff0c3ada




Kunemaruka abCoIIOTHO

7
TBEPJIOTO Teya
g Pemenue 3anau no reme
«Kunemartukay.
9 Konrtponsnas padora Nel
«Kunemarukay.
OcHOBHOE yTBEpKIEHUE
10 Mexanuku. Cuna. Macca.
Enuanna maccrl.
1 [epssiit 3akoH HproToHA. bubmuorexa [IOK
Bropoii 3akon Herotona https://m.edsoo.ru/ff0c3be8
12 Tperuii 3akoH HeroTona bubnuoreka LIOK
JUT MaTEPHUATBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
13 Cwita TSDKECTH U cujia bubmuoreka [{OK
BCEMHUPHOI'O TATOTEHUS https://m.edsoo.ru/ff0c3d00
14 Bec. HeBecomocTh
15 Hedopmaruu u cuibl bubnuorexa [JOK
yrpyroctu. 3akoH ['yka. https://m.edsoo.ru/ff0c3e18
Cubl TpeHus.
JlaGopartopnast pabota Ne 1
16 | «Maveperue bubnuorexa [JOK
p https://m.edsoo.ru/ff0c3{76
Koa(urmenTa TpeHus
CKOJIBYKEHUS»
17 Nmnynbe. 3akoH bubnuorexa [IOK
COXPaHEHUs UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
18 Pemenue 3aau Ha 3aKOH




COXpaHCHUS UMITYJIbCA.

19

Mexanunueckas paboTa u
MOIITHOCTH CHJIBI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

20

Kunernueckas SHEPIHUsA

21

Pabora critsl TsDKECTH U
YIPYTOCTH.
KoHcepBaTHBHBIE CHIIBI

22

IloTenumanbHas SHEPTHUs.
3aKOH COXpaHEHUS
SHEPruM B MEXaHUKE.

bub6manoreka [IOK
https://m.edsoo.ru/ff0c461a

23

JlaGoparopnast pabota No2.
«M3ydenue 3akoHa
COXPAHEHHUS MEXaHUYECKOU
SHEPTUMY.

24

KonrponsHas padora Ne2.
«JluHamuka. 3aKOHbI
COXpaHEHHS B MEXaHUKE

25

OCHOBHBIE MOJOKEHUS
MOJIEKYJIAPHO-
KMHETUYECKOU TEOPUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

26

BpoyHoBCKOE IBUKEHHE.
CuJipl B3aUMOJICHCTBHS
Mouekyi. CtpoeHue
ra3000pa3HbIX, KUAKUX U
TBEPABIX TEN

27

OcHOBHOE ypaBHEHUE




MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

Temmepatypa u TeIII0BOE
paBHOBecue. Onpenenenne

28 | Ttemmeparypsl. JHEprus
TETJIOBOTO JABUKEHUS
MOJIEKYJI
79 YpaBHEHUE COCTOSHUS bubnuoreka [IOK
HJICAJIBHOI'O ra3a https://m.edsoo.ru/ff0c4fde
30 ["a30BBI€ 3aKOHBI
Jlabopartopnast pabota No3
31 «IJKCIIepUMEHTaIbHAs
npoBepka 3akoHa [ eii-
Jroccakay
Kontponbnas padota Ne3
32 | «OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKON TEOPHUM»
Hacsiennsiii nap.
33 JlaByieHHE HACHIIIEHHOTO
napa.
bu6mmorexa [JOK
34 Braxocts Bosyxa https://m.edsoo.ru/ff0c64d8
bubmnoreka [IOK
35 | BHYTpEHHAS oHEpri. https://m.edso0.ru/ff0c5952
36 | Paborta B TepMOIMHAMUKE.
37 da30BbIE EPEXOBI. bubnmorexa [JOK




YpaBHEHHE TEIIOBOTO

https://m.edsoo.ru/ff0c6820

OanaHca.
. bubmuoreka [JOK
[TepBrIii 3aK0H
. https://m.edsoo.ru/ff0c5efc
38 | TtepmomuHamuku. Bropoii
3aKOH TEPMOJUHAMUKHI bubmmorexa [JOK
pyoa hitps://m.edsoo.ru/ff0c6230
39 [Mpunnun aeiicteus u KI1J] bu6mmoreka [JOK
TETJIOBBIX JBUTATEJICH. https://m.edsoo.ru/ff0c600a
Pemenue 3amau no reme
40 «OCHOBBI
TEPMOJIMHAMUKI
Konrponsnas padora Ne 4
41 Ha TeMy «OCHOBBI
TEPMOJIUHAMUKU»
DNeKTpUYEeCKuii 3apsia u
42 aneMeII{)Ta HbIE qacIT)H bl bubmorexa [OK
P HBL. https://m.edsoo.ru/ff0c6bcc
3aKOH COXpaHEHUs 3apA/a.
43 3akoH Kynona. Eqununa bubnuorexa [JOK
3JIEKTPUUYECKOTO 3apsaa https://m.edsoo.ru/ff0c6ced
44 DIIEKTPUUYECKOE TTOJIE. bubnmoreka [JOK
HamnpsixeHHOCTB https://m.edsoo.ru/ff0c6df2
[Tone Toueunoro 3apsna,
45 ctepsl. [Tpunmmn
CyNEPIO3UIUH.
46 | IloreHuumanbHas 3HEPrus

3apSAKCHHOT'O TCJId B




OJTHOPOJTHOM
AIIEKTPOCTATUIECKOM TI0JIe

47

Ilorenuman. Pa3znoctb
HOTEHIIUAIOB.

bubmuoreka [{OK
https://m.edsoo.ru/ff0c6£00

48

CBsi3b MEXIY
HaIpPSKEHHOCTBIO U
Pa3HOCTHIO MOTEHIIUAJIOB.
OKBHIIOTEHIINAJIbHBIE
MOBEPXHOCTHU

49

Pemenue 3amayd o teme
«IToTrenuansHas OHEpIusi.
Pa3HOCTh MOTEHIIUATIOBY

50

DIIEKTPOEMKOCTb.
Konpaencarop

bubmnoreka LJOK
https://m.edsoo.ru/ff0c7126

51

DHeprus 3apsKEeHHOTO
KOHJIeHCaTopa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c72c0

52

Onektpuueckuit Tok. Cuia
TOKa

53

3akon OMa 11 ydacTka
uenu. ConpoTuBIICeHHE

54

BHCKTpI/I‘{CCKI/Ie OeIIu.
ITocnepoBaTenbrHOE U
napajijieJIbHOC COCAUHCHUC
IMPOBOIHUKOB.

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

55

Pemenne 3aJa4 Ha 3aKOH
Oma n COCIMHCHHC




IMPOBOAHUKOB.

56

PabGora 1 MOLIHOCTB
[IOCTOSIHHOTO TOKA.

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

57

DNEeKTpOABMKYILAS CUJIA.
3axod Oma 111 HOJTHOU
LEIH.

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

58

JlaGopaTtopnast pabota Ne4.
«3mepenune DJ1C u
BHYTpPEHHETO
COMPOTUBIICHUSI UCTOYHHKA
TOKa.

59

Kontponbnas padota Ne 5.
«3aKOHBI TOCTOSTHHOTO
TOKay.

60

DnekTpuueckas
MIPOBOJIUMOCTD PA3TUIHBIX
BemiecTB. [IpoBoauMocTh
METaJIOB. 3aBHCUMOCTh
COINPOTHUBIICHUS
MPOBOJHUKA OT
TeMIepaTyphl.
CBepXnpoBOIUMOCTh

61

Tox B MOIyNIpOBOTHHUKAX.
CobcTBeHHas U IpUMecHas
IIPOBOAMMOCTH

bub6manoreka IIOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUUECKHI TOK B




BaKyyMe. DJIEKTPOHHO-
JTydeBasi TpyoOKa.

63

DNEeKTpUYECKUN TOK B
KUAKOCTAX. 3aKOH
AJIEKTPOJIN3A.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

64

DNEeKTPUYECKUM TOK B
rasax.
HecamocTosTensHLIN 1
CaMOCTOSTEIIbHBIHN
paspsiabl.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

65

Oo6o0maronuit ypok
«DNEKTPOINHAMUKA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

66

UtoroBas KoHTpoJIbHAS
pabora

67

O6o061marouil ypok 1o
temaMm 10 knacca

68

Oo6o0miaronmii ypox 1mo
temam 10 knacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KITACC

«HccnenoBanue neucTBU
MOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM)

Ne KoauuecTBO 4acoB
DJIEKTPOHHbBIE
Jlara uugposbie
n | Tema ypoka KoHnTpoJbHbIe IIpakTHyeckne
Bceero U3ydeHust o0pa3oBaTe/bHbIE
/ padoThI padoTsbI
pecypcbl
n
IlocTossHHBIC MAarHUTHI U UX
B3aMMO/ICHCTBHE.
bubmnoreka [IOK
MarnutHoe noisie. Bekrop
. 1 https://m.edsoo.ru/ff0c977
MarHUTHOW MHIYKIIMH. 2
JIMHUM MarHUTHOM -
WHIYKUWUU
MarsuTHoe T10JIe
) MPOBOJHUKA C TOKOM. OMbIT 1 bu6mmoreka [IOK
Opcrena. Bzaumopeiicteue https://m.edsoo.ru/ff0c98fe
MPOBOJIHUKOB C TOKOM
JlaGopaTopHas pabota
3 «W3ydenne MarauTHOTO 1 1 bubnrorexa LIOK
y https://m.edsoo.ru/ff0c98fe
MOJIS1 KATYILIKU C TOKOM)
JericTBUE MAarHUTHOTO TIOJISI
Ha MTPOBOJIHUK C TOKOM.
Cuna Amnepa. BuG 10K
HOJIoTEKA
4 JlaGopaTopHas pabota 1 1

https://m.edsoo.ru/ff0c9ac0




JlelicTBME MAarHUTHOTO TIOJISI
Ha JBKYIIYIOCS
3apsoKeHHYH0 yactuily. Cuna
Jlopenna. PaGoTta cuiib
Jlopenua

Bbu6morexa [JOK
https://m.edsoo.ru/ff0c9df4

DeKTpoMarHuTHas
nHayknus. [lotok BekTopa
MarHuTHOM uuaykuu. 2J1C
WHAYKIUH. 3aKOH
3JIEKTPOMATrHUTHOMN
nHaykunu Papanes

JlaboparopHast pabota
«HccnenoBanue SBiIeHUS
3JIEKTPOMATHUTHOMN
AHIAYKLIAW

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTSH. SBIEHUE
camounaykiuu. IJC
CaMOMHIYKIUHU. DHEPIHsl
MAarHUTHOTO TOJI KaTyIIKH
C TOKOM.
DNEeKTPOMArHuTHOE TOJIe

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTsa u
UX IPUMEHEHUE:!
IIOCTOSIHHBIE MATrHUTHI,
3JIEKTPOMArHHUTHI,
3JIEKTPOJIBUraTeb,
YCKOPUTEIIN 3IIEMEHTAPHBIX




YaCTHUILl, THAYKIWOHHAS
ne4yn

10

O6o06maromuit ypok
«MarsuTtHoOe 1oJe.
DneKTpoMarHuTHas
WHTYKIIHASDY

bubmuoreka [{OK
https://m.edsoo.ru/ff0cabg2

11

KonrponbHas padora no
TeMe «MarHuTHoe moJe.
DneKTpoMarHuTHas
WHTy KLU

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0cad58

12

CB00o0/1HBIE MEXaHUUECKUE
kosiebanus. ['apmoHnyeckue
KosieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
[IpeBpaienue s3ueprun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabota
«HccnenoBanue
3aBHCUMOCTH MEPHOA
MaJbIX KojeOaHui rpy3a Ha
HUTH OT JJIMHBI HUTHU U
MAaccChI Tpy3a»

14

KonebaTenpHbIi KOHTYD.
CBoOoHEIE
3JICKTPOMArHUTHBIC
KoJIEOAHHUS B HIeaIbHOM
KOJIe0aTEIbHOM KOHTYPE.
AHAJIOTHSI MEXTY

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0cb82
0




MCXAaHUYCCKUMHU U
21 eKTpOMaFHI/ITHLIMI/I
KOJICOaHUAMU

15

®opmyna Tomcona. 3akon
COXpaHCHI/IH 3HepI‘I/II/I B
HJICILHOM KO0J1e0aTeIbHOM
KOHTYype

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasienue o
3aTyXamIIuX KOJICOAHHSIX.
BriHyXcHHBIE
MeXaHU4ecKre KojaeOaHusl.
Pesonanc. BeinyxneHHbIe
3JIEKTPOMAarHUTHBIE
Kosie0aHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbby
6

17

IIepeMeHHBIN TOK.
CunycouganbHbIN
IIEPEMEHHBIN TOK.
MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JICUCTBYIOILIEE 3HAYCHUE
CHUJIBI TOKA U HaNpSKEHUS

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpauncdopmarop.
IIpousBoacTso, nepenaya u
notpe0ieHne
3JIEKTPUYECKON SJHEPTUU

19

YerpolcTBo U
MPAKTUYECKOE TPUMEHEHUE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324




3JIEKTPUYECKOTO 3BOHKA,
reseparopa nepeMeHHOro
TOKa, JIMHUH
3JIEKTpoIrepeay

20

DKOJIOTUYECKHE PUCKU TIPU
IIPOU3BOJCTBE
anekTposHeprun. Kynsrypa
VCIIOJIB30BaHUs
3JIEKTPOIHEPIUH B
ITOBCETHEBHOW KU3HU

21

MexaHn4ecKre BOJIHEI,
YCIJIOBHSI pacIIpOCTPAHECHHUSL.
[Tepuoa. Cxopoctb
pacrpoCTpaHeHHUs U JUIMHA
BOJIHBL. [lonepeunsie u
MPOJOJIbHBIE BOJIHBI

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DIIEKTPOMAarHUTHbIE BOJIHBI,
HX CBOWMCTBA U CKOPOCTb.
[IIxana 3MEKTPOMArHUTHBIX
BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccfel

24

[IpuHIUIIBI paANOCBA3U U
TeneBuneHus. Pazsurne
CPEICTB CBS3H.
Pagnomnokamnus




KonTponbnas padora

bu6nmoreka [JOK

25 «Konebanus 1 BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonuHetHOE
pacrpocTpaHeHUEe CBETA B bubnnoreka [IOK

26 OJIHOPOJTHOM cpeJie. https://m.edsoo.ru/ff0cd35
ToueuHblii KICTOYHKK CBETA. 0
JIyu cBera
OTtpaxxeHue cBeTa. 3aKOHbI

7 OTpaXEHUS CBETA. bubnnorexa [JOK
[octpoenue nzoOpakeHui https://m.edsoo.ru/ff0cd4e0
B IIJIOCKOM 3€pKalie
[Ipenomnenue cBera.
[TonHoe BHyTpeHHEe

28 | otpaxenue. [Ipenenbublit bubmmorexa LIOK

https://m.edsoo.ru/ff0cd7f6

YIOJI OJTHOTO BHYTPEHHETO
OTpPa’KEHUS
JlaGopaTopHas pabora

29 | «H3mepenue nokasaremns bubmmorexa [IOK

https://m.edsoo.ru/ff0cd67a

MPEJIOMJICHUS CTEKIIa»
JIunsel. [loctpoenne

30 U300pakeHUii B JIMH3E. bubnuorexa [JOK
dopmyIia TOHKOHN JTUH3BI. https://m.edsoo.ru/ff0cddle
YBenuueHue JUH3bI
JlabopaTtopHnas pabota

31 «Hccnenosanue cCBONUCTB

M300paKeHUH B JIMH3AX»




Hucnepcus ceera.
C10XHBII cocTaB 0€eJIoro

32 | cBera. liBer. JIaboparopHas
pabora «Habnronenue
JUCTIEPCUH CBETA
HNutepdepenuns ceera.

33 I[H(bppa?iuiﬁ CBETA. bubmmorexa [JOK

.. https://m.edsoo.ru/ff0ced22

JudpaknuonHas pemeéTka
ITonepedHOCTH CBETOBBIX bubnuoreka [IOK

34
BoJH. [lonspuzamnus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpruOOpHI U

35 YCTPOMCTBA U YCIOBHS UX
6€3011acHOT0 MPUMEHEHUS
['panuIBI MPUMEHUMOCTH

36 KJIACCUYECKOM MEXaHUKH. bu6mmoreka [JOK
[ToctynaTel cienuanbHOM https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCUTEIIHBHOCTH
OTHOCHUTENBHOCTh

37 OJTHOBPEMEHHOCTH. bubmnoreka [IOK
3aMe/IJIeHUe BpEMEHHU U https://m.edsoo.ru/ff0cfa42
COKpAIICHHE JIJTUHBI
DHeprus U UMITYJIbC

18 PENATUBUCTCKOM YaCTHIIBI. Bbu6morexa [JOK
CBs13b Macchl ¢ SHEPTUEN U https://m.edsoo.ru/ff0cfc68
HAMITYJILCOM. DHEPTHSI TIOKOS

39 | Kontponsnas pabora bubnuoreka [JOK




«OnTuka. OCHOBEI
CIIELMAJIbHON TEOpUH
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/ff0cf610

®otonsl. ®opmyiia [1nanka.

bubmuoreka [{OK

40 DHeprus U UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCTIETOBAHUE Bu6mrorexa [{OK

4l (boToa(ppexra. Omerrer A. T https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonHbI poTodddexTa.
VYpaBHeHue DitHIITEHA 17151 bubmorexa HOK

42 https://m.edsoo.ru/ff0d015
dotorddekra. «KpacHas .
rpanuna» Gorosddexra -
Hasnenne ceera. OnbiTsl 11. bubmmnoreka LHHOK

43 H. Jle6eneBa. Xumuueckoe https://m.edsoo.ru/ff0d04a
nefcTBHE CBETa 6
TexHn4ecKue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:

44 | ¢dorodmeMeHT, HOTOIATUHK,
coJIHEeUHas OaTapes,
CBETOJINO]T
Pemenne 3ana4 mo Teme bu6mmnoreka [JOK

45 «DIIeMEeHTBI KBAaHTOBOM https://m.edsoo.ru/ff0d030
OTITHKI 2

46 Monens aroma TomcoHa. bubmnoreka [IOK

OmnsiTel Pesepdopraa mo
PACCesHHIO 0-YaCTHIL

https://m.edsoo.ru/ff0d091
a




[Inanerapnas moxens aroma

47

[Toctynartser bopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

48

H3nydenue u norjiomeHue
(hOTOHOB TpH TIEpeXo/Ie
aToMa C OJJTHOTO YPOBHS
SHEPTUH Ha Opyroui. Buasl
CIEKTPOB

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

49

BoiHOBBIE CBOMCTBA
yactull. Bonnsl e bpoits.
KopnyckynspHO-BOIHOBOU
nyanu3M. CIIOHTaHHOE U
BBIHYX/ICHHOE U3JIy4eHHE

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0dOca8

50

OTtkpbiTHE
panuoakTHBHOCTH. OTBITHI
Pesepdopaa o
OTIPEJICIIEHUIO COCTaBA
PaZMOAKTUBHOTO U3ITyYCHHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

Cgoiicta anbpa-, 6era-,
raMMa-u3inydeHus. BnusHue
PaZMOaKTUBHOCTH Ha
KHUBBIE OPTaHU3MBbI

52

OTKpbITHE IPOTOHA U
HeWTpoHa. M30TOombI.
Anbda-pacnan.
DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacna.

bubmuoreka [{OK
https://m.edsoo.ru/ff0d116
2




lN'amma-uznyuenue

53

OHeprus CBA3U HyKJIOHOB B
saape. SlnepHble peakiuuu.

S nepHblit peaktop.
[IpoGnemsl, nepceKTUBEI,
JKOJIOTUYECKHE ACTIEKTHI
SIIEPHOM YHEPTETUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

OneMeHTapHbIE YaCTULIBI.
OTKpBbITHE IO3UTPOHA.
Metopabl HaOMIOJeHUS U
perucrpanuu
3JIEMEHTAPHbBIX YACTHII.
Kpyrusiii cron
«DyHIaMEHTaJIbHbIC
B3auMoaencTBusa. EAMHCTBO
(u3nYecKOil KapTHUHBI
MUDPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e3
8

55

Bun 38€31HO0TO HEbAa.
Co3Besnusi, sspKue 3BE31pbl,
IIJIAHETHI, UX BUIUMOE
nerxenne. ConHeyHas
cucTema

56

Comnnaue. Conneunast
aKTHUBHOCTE. ICTOUYHHK
sHepruu CoJiHIa U 3BE3]

57

3BE3bI, X OCHOBHEIC
XapAKTEPUCTUKHU. 3BE3]IbI




TJIaBHOM
IOCJIEIOBATEIILHOCTH.
BnytpenHee ctpoeHue
3B&311. COBpEeMEHHBIE
MPEACTABICHUS O
MIPOUCXOXKICHUH U
sporonny CoJiHIa U 3BE3

58

Mnuneunsiii [IyTe — Hama
T'amakTuka. [Tonoxenue u
nexenne CoHIa B
T'amakTtuke. ["'amakTukn.
UYeEpHble ObIpHI B Apax
TraJIaKTHK

59

Bcenennas. Pa3z6eranue
rajakTuk. Teopus
bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHHU

61

KonrtponsHas pabora
«DNeMEeHThI aCTPOHOMUH U
acTpou3uKm»

62

O6o06maromuit ypok. Posib
(U3MKN ¥ aCTPOHOMUH B
9KOHOMHYECKOH,
TEXHOJIOTHUECKOMH,




COLIMAILHOM U dTHYECKOU
chepax neaTenbHOCTH
4eJI0BeKa

63

Ob6o06maromuit ypok. Posib
¥ MeCTO (PU3UKU U
aCTPOHOMHU B
COBPEMEHHOM HAYYHOUN
KapTHHE MHPa

64

Ob6o6maromuii ypok. Posib
¢bu3nveckoil Teopun B
(dhopmMupoBaHUU
MPEACTABICHUMN O
¢bu3nveckoil KapTUHE MUpa

65

Ob6o06maromuit ypok. Mecto
(bu3MUECKOi KapTUHBI MUPA
B 00I1IEM pAy
COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MIPEACTABICHUN O
IPUPOJIC

66

PesepBHBIil ypOK.
MarunutHoOE 1oie.
DneKTpoMarHuTHas
WHIYKIUS

67

PesepsHblii ypok. OnTHkKa.
OCHOBBI crielManbHOU
TEOPUU OTHOCUTEIIBHOCTH

68

Peszepnbiii ypok. KBanToBas

bu6mmoreka [IOK




(buzuka. DIeMeHThI

aCTPOHOMHUU U acTPOPHU3UKU

https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA
» Gusuka, 10 kinace/ Msikumies I'.41., byxosues b.b., Corckuiit H.H. non
penakiueit [TapdpentreBoit H.A., AkunonepHoe o61iecTBo «M31aTenbCTBO

«IIpocseienue»

METOANYECKHUE MATEPUAJIBI U151 YYUTEJA

JILA. Kupuk. ®uzuka. 10 knacc. Pa3HOypOBHEBBIE CAMOCTOSITENBHBIE U
KOHTpPOJIbHBIE paboThl. - M.: Unekca, 2016

JLLA. Kupuk, JI1.O. I'enpenwreiin, U.M. I'enb¢rat. 3agaun no ¢pusmuke 1s
npoduiibHOM 1IKOIIBI ¢ npuMepamu pemtennii. 10-11 knaccesl. [ox pea. B.A.
Opnoga. - M.: Unekca, 2018.

Hunaxktuaeckue Mmatepuanibl Gusuka 10 xknace / A.E. Mapon, E.A. Mapon. —

M.: UzpatensctBO «/Ipoda», 2018

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
NUHTEPHET

Anumanmu gusnyeckux o0bekToB. http://physics.nad.ru/

XKusas puzuka: oOyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoku ¢usuku ¢ ucnonb3oBanuem Murtepuera. http://www.phizinter.chat.ru/
®wusuka.ru. http:// www.fizika.ru/

®du3znka: KoJUIeKIus onbIToB. http://experiment.edu.ru/

®du3zrka: IeKTPOHHAS KOJJICKITUS OTIBITOB.

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






