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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanbHOil paboueil TporpaMMbl BOCHUTAHMUS M KOHLEMNIMU IPENOJaBaHUS y4yeOHOTo
npenvera «®du3ukay B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTuHBI Mupa oOyuaromuxcs 10—11 kmaccoB npu o0yyenun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb peaIM3allMUd MEXIIPEIMETHBIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HAa YPOBHE CPEIHEro OO0Iero odpa3oBaHus, MJIAHUPYEMbIE
pe3yibTaThl OCBOCGHUS Kypca (HU3UKU: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus.

®du3nka Kak HayKa 0 HauOoJee OOIMMX 3aKOHAX MPUPOJIBI, BEICTYIIAs B KAYeCTBE yUeOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYHIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBJICHUHN, H3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab30BaHWE W aKTUBHOE
IpPUMEHEHHE (PU3NYECKUX 3HAHUN ONpENeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHMsS HOBBIX
MaTepHaJIoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBy Kypca ¢u3nku JUist ypoBHS cpelHero o0miero oopa3oBaHus MOJIOKEH PsII UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3iesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOH, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca GU3NKA 0ObEAUHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBiseTcss (OpPMUPOBAHUE MPEACTABIECHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaius IpearnosaraeT UCIoJIb30BaHUE T'YMaHUTapHOTO
noTeHIManza GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOLIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpobIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku rnpeanonaraet 3HakoMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUI, a Tak)Ke 00CYKAeHHsI MPo0IeM paliOHAIBLHOTO MPUPOAOIOIB30BaHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.



Crep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHHS
SBISAIOTCS (u3MUecKkue Teopuu ((popMHpOBaHHE NPEACTABICHUNA O CTPYKType HOCTPOCHUS
¢usnueckoil Teopuu, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAaYYHBIX SIBJICHUH U IIPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (PM3MKU pealln3yeTcs MPExXIe BCETO 3a CUéT
OpraHu3aly SKCIIEPUMEHTAILHON NEATeIbHOCTH oOydarouuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (Gu3uke OOBEAUHEHBI B OOIIMHA CITHMCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHrue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBIISIETCS Y4YaCTHUKaMH 00pa30BaTENIbHOTO
npolecca UCXOos U3 0COOEHHOCTEH IIaHMPOBaHUS U OCHaleHUs KabuHeTta ¢uzuku. Ilpu sTom
o0ecrieunBaeTcsi OBJIAJICHUE OOYHYAIOUIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.
Bosnbiioe BHUMaHuE yAenseTcs peleHUIO pacuéTHBIX U KaueCTBEHHbIX 3ajad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3HYECKON MOJIEINbIO,
MO3BOJIAIOIINE MPUMEHATh H3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTU KaK W3 OJHOrO pasjena
Kypca, TaK ¥ MHTETPUPYS 3HAHUS W3 Pa3HBIX pa3nenoB. s KayeCTBEHHBIX 3a7ad MPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbiOOpa (u3Mueckod MOAEnH A CUTyallMM MPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum c¢ TpeboBanusimu  PI'OC COO Kk MarepuagbHO-TEXHHUUYECKOMY
o0ecrieyeHH0 y4yeOHOro Imporecca 0a30BbI ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUAX INPEIMETHOro KaOuHeTa (DPM3MKHU WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTeCTBEHHO-HAY4YHOro LuKia. B xabunere
(GU3UKN TOJHKHO OBITH HEOOX0ANMOE JTadopaToOpHOE 000PYIOBAHNE NIl BHITIOJTHEHUS YKa3aHHBIX
B TIporpaMme 10 (HU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opymoBaHue.
JleMoHCTpalMoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLHUIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M 00ECTeUMBAET IMOCTAHOBKY TEPEUMCIICHHBIX B MPOrpaMMe TI0
¢u3nKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaGopaTtopHoe 00OpYyZOBaHUE AJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacy€re OJHOrO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LU(POBBIX JJAOOPATOPHIA.
OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCA K HAyYHOMY HW3YYEHUIO
MPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

e Dpa3BUTHE TMPEJCTaBICHUH O HAayyHOM MeTOJie TO3HaHUS U (OpMHUpPOBaAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

e (QopmHupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI OOBSCHATH SIBIICHHSI C UCTIOJIH30BaHNEM (PH3MUECKUX 3HAHUH U
HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJM (HU3UKH JUTSI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA.



JlocTiokeHre STUX Iesiell 00ecIieYrBaeTCsl PElICHHEM CIEAYIOMNX 337ad B TpoIecce
U3YYeHHUS Kypca (PU3UKU Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npuoOpeTeHne CUCTEMbl 3HAHUK 00 00mMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3UKY, SIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY 1 2IEMEHTHI aCTPOPHU3UKY;

dopMHupOoBaHHE YMEHUN MPHUMEHATh TEOPETUYECKHE 3HAHHUA s OOBSICHEHUS
(GU3NYECKUX SIBIICHUH B MPHUPOJE M JUISI TNPHHATUS TPAKTUYCCKUX pEIICHUH B
TIOBCEIHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pPa3IMYHbIX 3aJa4 C SBHO 3aJaHHON (hU3MYECKOn
MOJICNIBIO, 33j7ad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JMaHue (HU3HUYECKON
MOJIEINN, aIeKBATHON YCIIOBHUSM 3a/1a4H;

NOHMMaHHe (PU3MYECKUX OCHOB W TPUHIIMIIOB JCUCTBUS TEXHHUUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPENY;

OBJIQJICHUE METOJAMH CaMOCTOSITEIILHOTO TUIAHMPOBAHUS M TPOBENCHUS (HU3HYSCKHX
OKCIEPUMEHTOB, aHalW3a M  UHTepOpeTanuu  WHPOPMALUHU,  ONPEAEICHUs
JIOCTOBEPHOCTH IMOJyYCHHOTO Pe3yiIbTaTa;

CO3JIaHUE YCJIOBUH JJIsl Pa3BUTHS YMEHUI MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
NEeSITEITLHOCTH.

Ha usyuenue ¢usuku (0a30BbIi ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
yaca B HEJICIIO).

[Ipennaraemsiii B mporpamMmme 1o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX pabOT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTEJb JIeaeT BBIOOp MpPOBEACHUs 1a0OpaTOpHBIX paboT u
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00yJarOIuXCsl.

COJAEPKAHUE OBYYEHUA

10 KJIACC

Paznes 1. ®u3nka 1 MeTOAbI HAYYHOI'O TO3HAHMS
®usuka — Hayka O npupoje. HayuyHble MeToAbl MO3HAHUA OKpYyXkarouero mupa. Pomib
HKCIIEPUMEHTA 1 TEOPHH B IPOIIecce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.
MopnenupoBanue pusndeckux siBaeHU u nporeccoB. Hayunslie runoressl. dusnueckue
3aKOHBI M TEOPUU. |'paHUIIbI IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpUHIIMTI COOTBETCTBHUS.
Pone u mecto ¢u3uku B (QOpMHPOBAHMU COBPEMEHHON Hay4yHOM KapTHHBI MHpa, B
MIPAKTUYECKOU JEATEIbHOCTH JIFOJIECH.
Jlemoncmpayuu
AHazorosble 1 IU(PPOBBIE U3MEPUTENIbHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka
Mexanndeckoe pABmkeHHe. OTHOCHUTEIIFHOCTh MEXaHHYeCcKOoro JIBIDKeHHS. Cucrema
orcuéra. Tpaekropus.
[lepemenienue, ckopocTh (CpenHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHUE
MaTepUAIbHON TOYKH, UX MPOEKIIMU HA OCU CHUCTEMBI KoopauHat. ClokeHrne NepeMeleHuid 1

CJI0’)KEHUE CKOPOCTEH.
PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSMONIMHEHHOe NnBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUSs, TIYTH U MEepPEMEIeHUs MaTepruaibHOU TOYKA OT BpEMEHHU.
CBobogHoe maieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.



KpuBonuneliHoe nBukeHue. [[Br>keHHME MATepHAIbHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yacToTra obpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckne yCTpoOWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CHUIOMETp, JABUKEHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE MepeJadH.

Jlemoncmpayuu

Monenb cucTeMbl 0TCUETA, WILTKOCTPALU KUHEMAaTUYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpomeHHOro MO/ YIJIOM K TOPU30HTY M TOPHU3OHTAIIBHO.

N3mepenue yckopeHHust CBOOOIHOTO MaICHUSI.

HamnpaBnenue CkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3y4yeHrne HepaBHOMEPHOIO JBUKEHMUS C LIENbIO OIIPEIEIEHHSI MTHOBEHHON CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  IMYTAMH, IPOWIEHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE PAaBHbIE IPOMEXKYTKHM BpPEMEHM IPHU PABHOYCKOPEHHOM JBHKEHUHU C
Ha4yaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

W3yuyenune ABUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

N3yueHue ABUKEHUS Tela, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpuHuun otHocurenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. HepLanbHble CUCTEMBI
oTCY€Ta.

Macca Tena. Cwma. Ilpunnun cynepriosunmu cuil. Btopoit 3akon HeroTona st
MartepuanbHOi Touku. Tperuii 3akoH Hpr0TOHA JUIsl MaTepruanbHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenune. Bunpl tpenust (mokosi, ckoyibxkenus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXEHHUs U cuila TpeHus nokos. Koagdumuent tpenus. Cuna conpoTUBIIEHUS
NP ABUKEHUH TeJla B )KUJKOCTH WM rase.

[ToctynarensHOe U BpaliaTeabHOE ABMKEHHUE aOCOMIOTHO TBEPIOTO TeNa.

MoMeHT cujabl OTHOCUTENBHO Ocu BpaiieHus. lliedo cunbl. YcnoBusi paBHOBecus
TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: MOAIIMIHUKHA, IBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHne nHEpLHH.

CpaBHeHue Macc B3aMMOJIEHCTBYOIINX TEIl.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

Hesecomocts. Bec Tena npu yckOpeHHOM MOABEME U MAJIEHUN.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydenue ABMKEHUS OpyCcKa MO HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXUHE U PE3UHOBOM
oOpasiie, oT ux nedopmaruu.

HccnenoBanue ycloBUM paBHOBECHUS TBEPIOrO TeJla, UMEIOILEr0 OCh BPAIICHHUS.



Tema 3. 3aKkoHbl COXpaAHEHUS 6 MEXAHUKE

NMnynbsc MatepuanbHO TOUKM (T€a), CUCTEMbl MaTepUAIbHBIX TOUYEK. MMIynbe cuibl 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPaHEHUs! UMITyJibca. PeakTHBHOE ABUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernyeckasi sHeprus maTepuaibHOW TOYKU. Teopema 00 HM3MEHEHMHM KHUHETUYECKOU
SHEPTUH.

[TorennmanbHas sHeprus. [loTeHnManbHAsA SHEPTUS YIPYTO Ae()HOPMUPOBAHHOMN MPYKUHBI.
[TorenuuanbHas 3HEprUs Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHuuanbHble M HEMOTEHIMANbHBIE CUJbl. CBS3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM YHEPTUH.

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTpoiCTBa M NMPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOINEP, MPYKUHHBII
MACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon mOoTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yuenune aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX HHUTSIHBIX
MasTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C U3MEHEHHEM MEXaHHMYEeCKOW SHEpruu Teja Ha
MIpUMEpPE PACTHKEHUS PE3MHOBOTO JKI'yTa.

Pasnen 3. Mousexkyasipaast pu3uka u TepMOAUNHAMHKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe naBwxkenme. Juddysms. XapakTep ABWKEHUS ¥ B3aUMOJICHCTBUS YaCTHI]
BelecTBa. Mojenu CTpOEHHsS Ta30B, KUAKOCTEH W TBEPABIX Te€d U OOBSICHEHHE CBOMCTB
BElIeCTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbsl Moisekyn. KosmuecTBo BelecTsa.
[TocrosiHHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOpUH
uieanbHOr0 ra3a. AOCONIOTHas TemImeparypa Kak Mepa CpeiHed KHHETHYeCKOH »Heprum
TEIJIOBOTO JBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompoiiecchl B uaeanbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe npeacraBieHue U30MPOLIECCOB: N30TEPMA,
u30xo0pa, nzodapa.

TexHuueckue ycTpoucTBa M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAlOIIME IUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OpPraHMYECKUX COECTUHEHUM.

OmnbITh! 0 AU(PY3UH KUIKOCTEH U Ta30B.

Mopenb GpOYHOBCKOTO JIBH)KEHUS.

Mognens onbiTa [lITepHa.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Monens, WIUTIOCTpUPYIOLIAs IPUPOLY JaBJIECHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIeCChI.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi



Ornpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUd 00bEéMa
KOMHATBHI, IaBJICHUS U TEMIEPATYypPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEK/TY MTApaMETPaMU COCTOSIHUSL Pa3pekKeHHOT0 rasa.

Tema 2. Ocnoevl mepmoounamuku

TepMmoanHaMuyeckasi cucremMa. BHYTpeHHSS SHEpPrusi TepMOIMHAMHYECKON CHUCTEMBI U
crocoObl €€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHYTpeHHsAsS 3HEprus 0lHOATOMHOIO
UJEabHOro raza. Buael Teronepenaun: TEIIONPOBOAHOCTh, KOHBEKLUS, U3IyUeHHE. Y AeIbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEepe1aye.

[TonsitTue 00 anuabatHom mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHnenue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. [ padudeckast naTeprperanus padboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMOCTh IPOIIECCOB B IPUPO/IC.

TemoBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TEMIOBBIX MaluH. [IpeoOpa3zoBaHus sHEpTUU B
TeIJIOBbIX MammmuHaxX. KoaddunueHT monesnoro nerctBus TerioBo MamuHbl. [ukn Kapho u
ero Ko3((UIMEHT MOJE3HOTO NEHCTBHS. JKOIOTHIECKHE POOIEMbI TEIIO3HEPTETHKH.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE IPUMEHEHHUE: JBUIATElIb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruu Tejla MpPU COBEPUICHUM pabOThI: BBUIET MPOOKH U3
OyTBUIKM IOJ AEMCTBUEM C)KAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOke MyTEéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHue BHYTpEHHEH sHepruu (TeMiepaTypsl) Tela Mpu Terionepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHEIO CTOPaHUsl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

H3mepeHue yaenbHOM TermI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHUTEJIbHAS BJIAXKHOCTH BO31ayxa. HacklieHHbIN Tap. Y aenpHas TErioTa mapooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATyphl KUIIEHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOINHUS CBOMCTB KPUCTAIITIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne M Kpuctaimusauus. Y aenbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHUE TeII0BOro HagaHca.

TexHU4YecKne YCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KaJIOpUMETpP, TEXHOJOTHUU IOJIy4EHHS COBPEMEHHBIX MAaTepuajgoB, B TOM  4YHCIeE
HAaHOMAaTEpHAaJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JaBJICHHUH.

CnocoOb1 U3MEpeHus BIAKHOCTH.

Habnronenne HarpeBaHus U MIIABJICHUS KPUCTANINYECKOTO BEIECTRA.

JleMoHCTpa1us KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

H3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.

Pasnen 4. DiekTpoanHaMuka
Tema 1. Inexkmpocmamuka
DneKkTpu3aius Tell. OJEKTPUYeCKuid 3apsna. J[Ba Buga dSIEKTpUUYECKHX 3apsIoB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYIPOBOJAHUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.



B3aumoneiicteue 3apsimoB.  3akoH Kynona. ToueuyHblil  s7eKTpuYecKuil  3apsi.
Onexktpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnousd. [lpuHmun cyneprno3unun
ANEKTPUYECKUX MOJIeH. JINHUY HANPS)KEHHOCTHU IEKTPUUECKOTO MOJIA.

PabGora cun oanekrpocrarmyeckoro mods. Ilorenuman. Pa3HOCTH NOTEHIMANOB.
[IpoBOIHUKYM M AUDJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JluanekTpruueckas IpOHULIAEMOCTb.

OnektpoéMkoctb. Konpencarop. DJeKTpoEMKOCTh IIOCKOTO KOHJEHCATOpa. DHEprus
3apsKEHHOIO0 KOHJIEHCATOPA.

TexHu4eckne yCTpoMCTBa M MPAKTHUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPUOOPOB, KOHACHCATOP, KOMUPOBAJIBHBIM
anmnapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

B3auMozeiicTBue HaIeKTPU30BAHHBIX TEJl.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM HIOJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JW3neKTpUKY B 3JIEKTPOCTATHUECKOM I10JIE.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUIACTHH,
PAacCTOSIHUSA MEXAY HUMH U JU3JIEKTPUUECKON IPOHUI[AEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunplx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHHUS JIEKTPUUECKOr0 TOKa. MICTOYHMKH TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe CONPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COEAMHEHNE ITPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—JleHna. MOMHOCTb 37IEKTPUYECKOTO TOKA.

ONEeKTpOABMKYIIAsl CWJIa U BHYTPEHHEE COIIPOTUBIIEHUE NCTOYHUKA TOKA. 3akoH Oma aiis
MOJIHOM (3aMKHYTOM) ayiekTpudeckoit menu. KopoTkoe 3aMbikaHue.

OneKTpOHHask MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKUi TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. [lomynpoBoHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUccoLranus. JNEeKTPOIIN3.

DneKTpruueckuil Tok B ra3zax. CaMOCTOSITENbHBIN 1 HECAMOCTOATENbHBINA pa3psa. MoiaHuUS.
[Tna3zma.

TexHnueckue yCTpoilcTBAa M TPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbI, TEPMOMETP CONPOTUBIICHMS, BAKYYMHBIM IHOJ, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HaIIPSHKEHHUS.

3aBUCHUMOCTb COTPOTUBIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOE COEIMHEHUE POBOIHUKOB.



[Ipsamoe m3MepeHHe >IAEKTPOIBHKYIIECH cuiibl. KOpoTKOe 3aMbIKaHHME TrajdbBaHUYECKOTO
3JIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTHBIICHHUSL.

3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IpOBOJIUMOCTb BO3/1yXa.

ORHOCTOPOHHSISI TPOBOIUMOCTH THOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3ydeHne CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHUJIBI  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIIPOTHUBIICHUSI.

Hab6monenue anexrpoinusa.

MexknpeaMeTHbIe CBS3H

Uzyuenue kypca ¢usuku 06azoBoro ypoBHs B 10 kjacce ocyliecTBISieTCS € Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

MeosicnpeOomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJEHHE,
IKCIEPUMEHT, MOJICTTPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CHCTEMbl ypaBHEHM, JHHEWHas ¢QyHKOus, mapabona,
runep6ona, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUUYECKUE (DYHKIIUU: CHHYC, KOCUHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIMH Ha OCHU
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannmueckoe IBMKEHUE B JKUBOW mpupojie, mudy3usi, 0CMOC, TEIUI000OMEH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHE SBIICHUS B
’KUBOU TIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJ, MOJIb BEIIEeCTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeJl, JKUAKOCTEH M Ta30B, JJCKTPUUYECKHE
CBOICTBA METAJIOB, AJICKTPOIUTHIECKAS TUCCOLIMAIHS, TaTbBAHHUKA.

l'eoepaghus: BNaxKHOCTh BO3/lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCTOIb30BAHUEM MEXAHU3MOB, YUET TPEHHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHNE 3aKOHA COXPAHEHHUS HMITyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTATeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJUIIBHUK, KOHJIUIIMOHEP, TEXHOJIOTUHU MOJIy4Y€HHUs] COBPEMEHHBIX MaTe€pUaioB, B TOM YHCIIE
HaHOMaTepHaJioB, W  HAHOTEXHOJOIWH,  OJEKTpocTaTHYecKass  3allluTa,  3a3eMJIeHHe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEP, JJIEKTPOHATpPEeBATENbHBIE IMPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
BekTop marHuTHON MHAyKIMH. [I[pyHIMN Cyriepno3nuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKkuuy. KapTrHa TuHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarautHoe 1oJjie MpPOBOAHMKA ¢ TOKOM. KapThHa IMHMI MHAYKIMHM MarHMTHOIO IOJIA
JUIMHHOTO NPSIMOTO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MO1yJIb U HalIpaBIIEHUE.



Cuna JlopeHma, €€ MoOIynb W HampabieHHE. J[BM)KEHHE 3apsyKeHHOM 4YacTHIbl B
OJTHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

SIBneHne DEeKTpOMAarHUTHOM MHAYKIMHU. [IOTOK BeKTOpa MarHUTHOM HHIYKLHH.
DIIEKTPOABUKYILAsA CHUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHaykunu dapanes.

BuxpeBoe siekTpuuecKkoe IMoje. IDJIEKTPOABMXKYIIAas cuila WHAYKIUMU B IPOBOJHHUKE,
JIBIDKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHIyKTUBHOCTD. fIBlI€HHE CAMOMHIYKLIUH. DJIEKTPOABUKYILAS CUJIa CAMOMHIYKIUH.

OHeprusi MarHuTHOTO MOJIs1 KATYHIIKHA C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHL, UHIYKIIHOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHUM MHIYKIMK MarHUTHOTO TOJIA.

B3aumopeiicTBue ABYyX MPOBOJIHUKOB C TOKOM.

Cuita Amriepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
IIOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yueHne MarHuTHOTO TOJIsl KaTYLIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3nea S. Kosiebanust u BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoMazHuUmMHbvle KO1e0anus

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue KojeOanusa. ['apmoHuueckue
konebanus. Ilepwon, dacrora, ammautyga u (asa konebanuil. I[IpyXMHHBIII MasTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHHME TapMOHUYeCKuX KojebOanuii. [IpeBpaieHue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€AJTHHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYeCKUMU U DIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYEeCKUe KojeOaHusl.
Pe3onanc. BeiHyX/IeHHBIE 2IEKTPOMArHUTHBIE KOJIeOaHNs.

[lepemennblit Tok. CUHYCOMJANbHBIN MMEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE CUITBI TOKA M HAPSKEHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTPEOJIECHHUE AIEKTPUUIECCKOW DHEPTHUH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AIEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AIIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE TPUMEHEHHE: DSIEKTPUYECKH 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIeKTporiepeiay.

Jlemoncmpayuu



HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYCCKUI
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmroienue pesonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpPsDKEHUsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUH PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/IEHCATOpA.

Mogenb IMHAN 31EKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOA MAJIBIX KOJeOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUmMHbLE 80JIHbL

Mexanuueckue BOJIHBI, yciioBusl pactpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHuUs
W juuHA BOJHBL [lomepeunble W mpoaosibHBIC BOJHBL MHTepdepeHmus u mudpakus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTs 3ByKa. Beicota Tona. TemOp 3ByKa.

DNIeKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS HM3JIyYEHUS DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispusanus, Audpakaus, untepdepenius. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37EeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIUITBI paInOCBA3H U TeleBUIeHU. Pannonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHu4eckue ycTpouWcTBa U NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKalbHbIE MHCTPYMEHTHI,
YIBTPa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEeHUE MOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmromieecst Te10 Kak HICTOYHUK 3BYKA.

HabGmronenue oTpaskeHus ¥ MPEIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue CBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOM
KoJIeOaHmi.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaK€HHE, MpPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OJHOPOJTHON Cperie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHme H300pakeHUN B TIIOCKOM
3epKaie.



[Ipenomnenne cBera. 3aKOHBI MpEIOMIJICHHUS CBeTa. AOCOJNIOTHBIM TOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cera. CiioxkHBIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue W paccewBaroniye JHUH3bL. ToHKas nuH3a. DOKYyCHOE paccTosHUE U
ONTUYECKasl CHJia TOHKOM JMUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUUECKOM ONTHUKH.

BonnoBass onrtuka. HuTepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAsl OMNTHKA, AU(PPaKIHOHHAS
pemeéTKa, moJIpOUI.

Jlemoncmpayuu

[TpsimonuHeiHOE pacHpocTpaHEHUE, OTpakKEHHWE M IHpejoMieHue cBeTa. OnTuueckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

Habmronenue nucnepcuu cBera.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue ciekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

Habmroienue nonsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHOWH TEOPUHM OTHOCUTEJIBLHOCTH
['panuubl NPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTynarsl crienuaibHON TEOpUH
OTHOCUTENIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTM CBETa B BaKyyMmMe, IPUHLHII
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
OHeprus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIHCOM PEISATUBUCTCKON YaCTULIBI. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusznka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
¢doroHa.
OtkpeiTue u wuccienoBanne (orodadpdexkra. Ombitet A. . CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa 1 hotodpdexra. «KpacHas rpanuma» dportodrddekra.
Hasnenue ceera. Onbite [1. H. JIeOenena.



XUMHAYECKOE NEUCTBUE CBETA.

TexHUYECKHE YCTPOICTBA M MpPAKTHUECKOE MpUMeHeHHe: (PoTodneMeHT, (OTOAATUHK,
coJTHeYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTorddexra.
Cseroauo.

Conneunas Oarapes.
Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -uactuil. [lnanerapHas
monenb atoMa. [locrymarer bopa. 3nydenue u mornomeHue (OTOHOB TPU MEPEXOAC aroma C
OJIHOTO YpOBHSI SHEpruuM Ha JApyroi. Buasl crnektpoB. CrekTp YpOBHEW 5HEpPruM aroma
BOJIOPOJA.

BousiHoBgIe cBOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayaiu3M.
CHOHTaHHOE U BBIHYXKJIEHHOE U3JTyYeHHE.

TexHuueckue yCTpONCTBA M IIPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJIbHBIA aHAIU3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HaGnronenue nuHeHyaToro crekrTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpsiTHE
pamunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paIuoakKTUBHOTO H3ITydeHHUSI.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HyxionHas mopnens siapa ['eitsenOepra—lBaHeHKo.
3apsn siapa. MaccoBoe unciio siapa. M30tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uzinydeHue. 3aKoH
PaZinOaKTUBHOTO pacraja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES A1Ep.

Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHNEKTHUBBI  SIEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNUS U PETUCTPALIH FIEMEHTAPHBIX YaCTHLL.
dyHIaMeHTalbHbIe B3auMoIeiCcTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHUYECKHEe YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
HccnenoBanue TPEeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pasnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Otansl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOe W MHPOBO33PEHUECKOE  3HAYCHHUE
ACTPOHOMHH.



Bup 3Bé3anoro Heba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIAUMOE JABHKCHUE.

ConneuHas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHna M 3BE3A. 3BE3ABI, UX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMma «CHEKTpPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIABHOM TIOCJIEN0OBATEIIBHOCTH. 3aBHCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3[ TIJIaBHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUH U 3BotoLuu CoslHLA U 3BE3]1. DTalbl XKU3HU 3BE3 L.

Muineunsiii [Iyte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ['amaktuke. Tumbl
rajJlakTuK. PannoranakTuky u kBazapel. YHEpHbIE ABIPBI B APAX FaIAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnooenus

HabumronieHnss HeBOOPYKEHHBIM I1a30M € MCIOJb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUIsL OIIpEJeNICHUs MOJIOKEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nomnymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM U acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHUYECKOW cdepax AeATENIbHOCTH 4YelOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
IpeCTaBICHUN 0 (PU3MUECKON KapTHHE MHPa, MECTO (PU3UIECKON KapTUHBI MHUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHs B 11 kilacce ocyuiecTBisieTcs ¢ Y4ETOM
COJepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTE€MaTWKH, OHWOJOTHH, XHUMUH,
reorpaduu U TEXHOJIOTHH.

Medsicnpeomemnsie nousamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHME, Hay4HbIM (akr, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUM, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIHIA,
IpU3HAKU TI0J100US TPEYTOJIbHUKOB, ONPEIEICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: »nextpuueckue SBICHUS B JKUBOW NIpHUpOJE, KojeOaTelabHbIE BUKEHUS B
JKUBOM NIPUpOJIE, ONTHUYECKUE SIBJICHUS B JKMBOM IPUPOJE, ACHCTBUE pajualii Ha >KUBBIC
OpraHu3MBl.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTAJJIMYEcKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX Py, (GoTochEMKa 3eMHON
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU DIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEIb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN arnmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUSA



OcBoenue ydeOHoro mpenmera «®dusmka» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHH
(6a30BBII  ypOBEHB) MIOJDKHO  OOECHEYHUTh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MCTAIIPECAMCTHBIX U MPECAMCTHBIX 06pa3OBaT€J'H>HLIX PEC3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yJIbTaThl OCBOCHMs yueOHoro mnpeamera «@Du3MKay» IOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXKIeHUM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTAM pOCCHilckoro oOIiecTna,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpask1aHCKOro BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

IPUHIATHE TPAJUIMOHHBIX OOIIEYEIOBEYECKMX TI'YMAHUCTHUECKUX M JEMOKPAaTHYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATENIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHME B3aUMOJEWCTBOBAaTh C COLMAJIBHBIMM HMHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSI:

c¢(OpMUPOBAHHOCTh POCCUMCKON I'PpaX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYAApCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCUNUCKHUX
yu€HBIX B 007aCTH (QU3UKU M TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOT'O TIOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IMPUHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIOUasi 3CTETUKY Hay4HOT'O TBOPYECTBA, IPUCYILETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pA3IU4HbIM cdepaM NpodecCHOHANbHON JEesATETbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3MKOM ¥ TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oymymei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPa30BaHMIO B 00JAacTH (U3UKU Ha
NPOTSKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJBLHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeM;

IUIAHUPOBAHKUE M OCYIIECTBICHUE JIEHCTBUN B OKPY)KAIOIIEH Cpele Ha OCHOBE 3HAHUS
LeJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

paciiupeHHe OIbITa JIEeATEIbHOCTH HKOJIOTMYECKON HampaBI€HHOCTH Ha OCHOBE
UMEIoIUXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOT'0 MO3HAHNS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS (HU3UUECKOIN HAYKU;



OCO3HAaHUEC IIECHHOCTU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IMPOLECCE U3YUYCHUA (bI/ISI/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIILCKYIO ACATCIIbHOCTE HHAUBUAYAJIBHO U B T'PYIIIC.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITENIbHO (POPMYIMPOBaTh M aKTyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEeIIATh LENH AeSTeIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;

pa3pabaTeiBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEeM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

BIIAJICTh HAYYHON TEPMHHOJOTHUEH, KIIOUYEBBIMU TMOHATUAMH M METOAAaMU (U3UUYECKOM
HAYKU;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITeNbHOCTH B 00JacTu
¢bu3nkH, cCIoOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PELICHUS 3a/1a4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIBHOCTH MO TOJIYYCHHIO HOBOT'O 3HAaHMs, €r0 HMHTEpIIpETalluH,
npeoOpa3oBaHMI0 M MPUMEHEHUI0 B PA3IMYHBIX YYE€OHBIX CUTYyallUiX, B TOM 4HCIE MpU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJIBUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOJUTh apryMEHTHl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AQHAJIM3UPOBATh IMIOJYYEHHbIE B XOJ€ pEUICHUS 3aJaud pe3ynbTaThl, KPUTHYECKH
OIICHUBATDH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33Jaud B OOpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHUCIIE TIPH U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTH 3HAHUSA 0 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undopmaumeii:

BIIAJICTh HABBIKAMU TMOJydeHUs WHOOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, AaHAJM3, CUCTEMAaTHU3alUI0 U
WHTEPIPETANIO UHPOPMAIINH Pa3INYHbIX BUIOB U (POPM MpeacTaBICHUS;

OIICHUBATH JOCTOBEPHOCTH H(OPMAITUH;

WCIIOJIB30BaTh CpPENCTBA HWH()OPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHH B
pEIIeHU KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, PECYypCcOCOepeKeHHsI, TPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MMacCHOCTH;



CO37aBaTh TEKCTHl (DPU3MYECKOTO CONEpXKAaHUS B pa3IMYHBIX (opmarax ¢ ydérom
Ha3HAueHUs MHPOpPMALMU U LEJIEBOM ayauTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
IpEeCTaBICHUS U BU3yaIH3alllu.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlH U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOYKY 3pEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHMUBHU 1Yy IbHON paboTHI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JCHUCTBUM, PACIpPENCNATh POJIM C YU4ETOM
MHEHHUI y4aCTHUKOB, 00CYKIaTh PE3y/IbTaThl COBMECTHOH paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U Ka)XJOr0 YYaCTHHKA KOMaHJbl B OOIIUI pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IIpeaiaraTb HOBBIE IPOEKTHI, OLICHMBAThb WJIEH C MO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1€ CTBUSA
Camoopranu3anus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATEIBHYIO NEATENLHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHMs] PACUETHBIX M KAa4eCTBEHHBIX 3ajady, IJIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPabOThI € YYETOM HMMEIOMIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;
pacuupsTh paMK1 y4eOHOTO TIpeIMETa Ha OCHOBE JIMUHBIX MPEITOYTCHHI;
JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OILICHUBATh MIPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYIUIMH B 00JacTU (PUBHKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;
BIIAJICTh HABBIKAMHU MO3HABATEILHON PE(IIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JTEHCTBUI
Y MBICIIUTENIbHBIX MPOIECCOB, UX PE3YNIHTATOB U OCHOBAHUI;
UCIIONIE30BaTh PUEMBI peICKCHH JIJIS OLIEHKH CUTYaIlid, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO IMTPUHUMATh PEIICHUSI 10 UX CHIDKCHHIO;
MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEATEIbHOCTH;
MPUHUMATH Ce0sl, MOHMUMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;
MPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH.



B nporuiecce 1O0CTHKEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MTPOrPaMMBI MO (pU3UKe AJis
YPOBHSI CpEIHEro 00Iero oopa3oBaHusl y OOYYaAIOUIMXCS COBEPIIEHCTBYETCS AMOIMOHAIbHBIN
MHTEJUICKT, MPEAINoaralonifii copMHUPOBAHHOCTS:

CaMOCO3HaHUsl, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHON cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOILETO CaMOKOHTpOJIb, yYMEHHE MIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBAaTHCA K SMOIMOHAIbHBIM
U3MEHEHUSM U MPOSBISATH THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTHXKEHHIO LIeJIM M YCHEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEHCTBOBATH UCXOMS U3 CBOUX BO3MOYXKHOCTEH;

AMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €T0 NP OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUH:

JIEMOHCTPHPOBATh HA TMpUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YyYEHHbIX (PU3MUECKUX MOAENe: MarepuanbHas
TOYKa, MHEpLUAJbHAs CHUCTeMa OTCYéTa, aOCOIIOTHO TBEPIOE TEIO, UACANBHBIM ra3, MOJEIH
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] HpU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (pU3MYECKHUE SBJIEHUS (IIpOLecChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJNHAMHUKHU:
PaBHOMEPHOE U PABHOYCKOPEHHOE IPSMOJIMHEHHOE JBUKEHUE, CBOOOJHOE MaJeHUE Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpIUs, B3auMojedcTBue Ten, anpdys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUJIKOCTeH M TBEPIBIX Tell, U3MEHEHHEe 00bEMa Ten NMpH HarpeBaHUU
(oxJakIeHUN), TEINIOBOE PaBHOBECHUE, UCIIAPEHUE, KOHCH ALY, TUIaBICHNUE, KPUCTAIUIA3ALN,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIIICHUE JABJICHUS Ia3a IIPU €r0 HAarpeBAHUM B 3aKPBITOM
coCyJlie, CBA3b MEXIY IlapaMeTpaMu COCTOSHHMS Ta3a B H30IPOLECCaX, DJIEKTPU3ALMS TEll,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUYECKHE BEITUYMHBI: KOOpAUHATA,
IyTh, NMEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tea, CHiIa, UMILYJIbC TeJla, KHHETUYECKas
SHEprus, NOTEHIMalbHAs HSHEpPrus, MexaHudeckas padoTa, MeXaHHUYECKass MOUIHOCTb;, MpHU
ONMHCAaHUM TPABWJIBHO TPAKTOBaThb (U3UUECKUN CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BETUUHUHY
C IPYTUMU BEIUYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMICTBA TEJI W TEIUIOBBIE SIBICHMS, HCIIOJIB3Ys
¢u3nueckue BENWYMHBL: JIaBJICHHWE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas DSHEeprus
XAO0THUYECKOI0 JBMIKEHUS MOJIEKYJ, CPEAHEKBAJpPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSISI AHEpPrus, padora raza, Kod()PUIMEHT MOJEe3HOro NEUCTBUS TEIMJIOBOIO
JIBUTATEIS; IPU ONMKUCAHUM MTPABUIILHO TPAKTOBATh (DU3MUYECKHUI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYeHMS U EIUHMIBI, HAXOTUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BETUUYUHAM;



ONKCBIBATh M3YYEHHBIE JJIEKTPUYECKHE CBOICTBA BELIECTBA M JJIEKTPUUYECKHE SIBICHUS
(TIporiecchl), UCTONb3Ys (PU3UUECKUE BETUUMHBL AIIEKTPUUYECKHM 3apsil, SJIEKTPUUYECKOE IOJIe,
HaNpsOKEHHOCTh  TMOJI, MOTEHIMAJ, Pa3HOCTb IOTCHLUAIOB; MpPHU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX O0003HAueHWs M EAMHULBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE AAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUUHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUYECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemupHoro tarotreHud, |, |l u |1l 3axkonsr HbroTOHa, 3aK0H coXpaHeHUs
MEXaHUYECKOM PHEPIUu, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIMII CYNEPIO3ULMH CHJI, TPUHLIUI
paBHOIPABUSl MHEPLMAIbHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KHMHETHUECKYIO TEOPHIO CTPOCHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBSA3b CPEIHENH KHUHETUYECKOW 3HEPrHMU TEIUIOBOTIO JIBHIKEHUS
MOJIEKYJ C aOCOJNIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
JIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHa, €ro MaTeMaTH4YeCcKOoe BBIPAKEHHUE U YCIIOBUS (IpaHMILIbI, 00JacTH) NIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCciIoBUs UX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBINOJIHATh SKCIEPUMEHTHI 10 HCCIIECAOBAHMIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIOJIb30BAaHUEM INPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3TOM  (HOpPMYIHPOBATH
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOJKI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpPATh ONTHUMAJIbHBII CIIOCOO H3MEPEHUs M HCIHOJb30BATH HM3BECTHBIE METObl OLEHKH
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCHMOCTH MEXIY (U3MUYECKUMH BEJIHMYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX H3MEPEHUl, IMpH S3TOM KOHCTPYUPOBAThb YCTAaHOBKY, (DPUKCHpPOBAaTh pE3yJIbTaThl
HOJY4EHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHUJE TaOaMIl U rpadUKOB, J1€1aTh BbIBObI
10 pe3yNbTaTaM UCCIIEOBAHUS;

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IMPU MIPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro0 OSKCIIEPUMEHTA, Y4EeOHO-UCCIIEOBATENLCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaToOpHOro 000pyJOBAHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Muecko MOJENbI0, HCIONIb3Ys
¢du3nyeckue 3aKOHbl M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4M BbIOUpATh (PU3NUECKYIO
MOJIeb, BBIACNATh (U3NYECKUE BEIMUMHBI U (OPMYJIbl, HEOOXOAMMBIE i1 €€ pEeIIeHus,
POBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEYMBYIO LEMNOUYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBJICHHUS;

UCIOJIb30BaTh NPU PELIEHUH Y4eOHBIX 3ajjad COBPEMEHHbIE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMaIuM, MOIYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIyYaeMyto HH(pOpMaIHio;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieyeHrs 6€30MacHOCTH Mpu 00pallleHnu ¢ MPUOOpPaMH U TEXHUYECKUMHU yCTPOHCTBAMU, IS
COXpaHEHHUS 3/10pPOBbs U COOIIIOIEHUS HOPM HKOJIOTHYECKOTO TTOBEJCHHS B OKpY’KalolIei cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, MIAaHUPOBATh paboTy
IPYMNIbl, palMOHAIBHO paclpeneNsiTh OO0S3aHHOCTM U  IJIAHUPOBAaTh JAEATENbHOCTh B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB TPYIIIbI B
pelieHne paccMaTpuBaeMol IPOOIEMBI.



K xonmy o0yuenns B 11 kjacce mpeIMeTHBIE Pe3yIbTaThl HA 6a30BOM ypOBHE JTOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

JEMOHCTPHUPOBATh HA MPUMEPAX pPOJib U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHil, B IPAKTHUECKOI
NESITEIbHOCTH JIFOJIeH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MYECKUX MOJACNCH: TOYCUHBIN
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOUYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTIO SIIpa MPH pelieHnr GU3nUecKux 3aaay;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpolecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKM: DJEKTPUYECKasi MPOBOJANMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKLNS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM M JBHXKYILIUICS 3apn,
3JIEKTPOMArHUTHBIE KOJIEOAHUs M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejgomiieHue, wuHTepdepeHius, Iudpakuus W TOJSApU3alUs CBETa, JAUCIEPCUS CBeTa,
doroanekrpudeckuii 3¢pdekt (poroaddekr), CBeToBOE NaBlIeHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

ONKCHIBATh M3y4YCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHYECKHE,
AJIEKTPUYECKYIO ITPOBOAMMOCTD PA3IUYHBIX CPEJ) U 3JIEKTPOMAarHUTHbIE SIBJIECHUS (IIPOLIECCHI),
UCTIONB3YSl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYSCKHHA 3apsi, Cuja TOKa, DIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIINANIOB, SJIEKTPOABUKYIIIAsl CHUIA,
paboTa Toka, MHAYKLUHS MarHUTHOTO MOJs, cwia Awmmepa, cwia JlopeHia, MHIyKTUBHOCTb
KaTYILIKH, SHEPrusl 3JIEKTPUUYECKOIO0 M MAarHUTHOTO IOJIEH, MEPUOJ W 4YacToTa KosieOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CUja JIMH3bI, MPU OMUCAHUH TMPABUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YyEMbIX BEIWYMH, MX OOO3HAUECHHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3Ys (PHU3MUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, SHEPIus u
UMIynasCc (OTOHA, TMEpPHOJ TOoJypacmaja, DHEPIrHsl CBSI3W AaTOMHBIX Sjep, MPU ONHUCAHUU
MPAaBUIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIHYWH, UX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE JaHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMHU
BEITMYMHAMU, BEIYUCIIATH 3HAUCHHE (PU3MUECKON BETUYUHBI;

aHaJTM3UpPOBaTh (PU3MUYECKHE MPOLECChl U SIBIEHUS, UCHONB3Ys (DU3MUYECKHE 3aKOHBI U
OpUHUUIBL: 3ak0oH OMa, 3aKOHBI [OCJIENOBATEIBbHOIO M NapaJjIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMHU, 3aKOH
NPSIMOJIMHEHHOTO pacHpOCTPaHEHUsl CBETA, 3aKOHbl OTPa)KEHUS CBETA, 3aKOHBI IPETOMIICHUS
CBETa, ypaBHeHMe OMHHIITeHHa Ui (QoTodddeKTa, 3aKOH COXPaHEHHs] SHEPrHH, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUUECKOrO 3apsija, 3aKOH COXpPaHEHUs
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, IpU ITOM pa3inyaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTH4YeCKOe BbIpaKEHHE U YCJIOBUS (TpaHMIIbI,
00JacTi) IPUMEHUMOCTH,

ONpEeNIeNsATh HAMpPAaBICHWE BEKTOPA MHAYKIIMM MATHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaEMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIEPUMEHTHI IO HCCIIEAOBAHHIO (DPU3MUYECKUX SBICHUH U IPOLECCOB C
UCIIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpEHUH: Tpu IToM  (POpMyIUpOBaTh
npobnemMy/3amady W TUMOTE3y y4eOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;



OCYILLECTBIIATh MpPSIMBIE U KOCBEHHBIE H3MEPEHUs (PU3UUYECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJIb30BaTh M3BECTHHIC METOJbI OLIEHKU
MOTPELIHOCTEW U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHpOBaTh PE3yNIbTaThl MOJyYEHHOH 3aBHCUMOCTH
¢u3nueckux BEIMYMH B BHAEC TaOMUIl W TpaduKOB, [AenaTh BBIBOABI IO pe3yjibTaTaM
UCCIIEJOBAHNS;

cobuoiaTh INpaBuia 0O€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOIr0 SKCIEPUMEHTa, Y4eOHO-UCCIENI0BAaTEIbCKOM U  IMPOEKTHOW JAEATENBHOCTU C
UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paTopHOro 000py10BaHHUS;

pemiatb pacy€THblE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCIONIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 331a4M BbIOUPATh (PU3HUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (QOPMYJibl, HEOOXOAMMBIE Uil €€ pEeLIeHMS,
IPOBOJUTH PACUYEThI U OLIEHUBATH PEAILHOCTH MOJyYSCHHOTO 3HAUCHHsI (PU3MYECKON BEIIMYHHBI,

pelarb KayeCTBEHHBIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEUYUBYIO LEHNOYKY
paccyXIeHUI ¢ ONOpOi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

UCIOJb30BaTh MPH pELIeHUH Y4eOHBIX 3aJjad COBPEMEHHbIe HH(OpPMAIOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAMH W TPEICTAaBICHHUS y4eOHOH W
HAYYHO-TIOMYJISIPHOW HMH(OpMAIMKM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHaAJIM3UPOBATh M10JIy4aeMyto HH(POPMALUIO;

OOBSICHATH NPUHIUIIBI IEHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMUCTB, pa3anyaTh
yCIIOBUS UX O€30IaCHOT0 UCMOJIb30BaHUS B IIOBCEJHEBHOM KU3HU;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HAaYKH, B 00BsCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecnieyeHns 6€30MaCHOCTH ITPHU OOpALEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXPaHEHHMsI 3/I0POBbsI U COOJIIOJEHHSI HOPM IKOJIOTHUYECKOTO ITOBEICHUS B OKPYXKAIOILEH Cpene;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUATBHBIX POJIEH, IUIAHUPOBATH paboTy
IpYyMNIbl, palMOHAIBHO paclpelneNniaTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJAPTHBIX CUTYallMAX, aJ€KBATHO OLIEHMBATH BKJIAJ Ka)KIOTO U3 YYACTHUKOB IPYIILI B
peleHre paccMaTpuBaeMOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmmoreia LIOK
' AR HAYH https://m.edsoo0.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Auaniia https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgpil;ll()nféeiiasi.ru 17§41b72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 Octonel TEPMOMITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
' da30BBIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24



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

Paznen 4. JIEKTPOJJUHAMUKA

bubmuorexa [JOK
1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE BpeMms 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KosaunyecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nosje. DJIeKTpOMarHUTHasI bubmumorexa [IOK
11 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 0) 10 3
frrKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubnuotexa [JOK
OTHOCHUTEIHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 https://m.e ds;f).ru 17£41c97c
4.2 Crtpoenue aToma 4 Bubmmorexa LIOK

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



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

4.3 ATOMHOE SApO

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

Uroro no pazgeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 7 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

61 OfoSumonce nosropere ‘ g edsoo U TALGOTe
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

ITOYPOYHOE IIJTAHUPOBAHUE

10 KITIACC
N KoJymyecrBo yacoB Jlara DJIeKTpOoHHbIe HU(pPOBbIE
]
Tema ypoka Kourpoabubie IIpakTuyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3yYEeHHUs
padoThI padoThI pecypcbl
. ﬁmnxa e— Zaylca 0 TIpUpOJE. . Bu6morexa LIOK
aHus
AYFHBIE METOART TIOSH https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Pousb 1 MectTo ¢puzuku B
(GhOpMUPOBAHUN COBPEMEHHOM bubnuorexa [JOK
2 . 1
HAayYHOW KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIIOIEH
MexaHn4eckoe JTBUKEHUE.
OTHOCHTEIBHOCTh MEXaHHYECKOTO bu6mmoreka [IOK
3 1
nBIKeHus1. [lepemenienne, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yCKOpEeHue
4 PaBHOMepHOE npsAMONMHENHOE 1 bubnnorexka [JOK
IBUDKCHUE https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSMOJIMHEWHOE 1 bubnuoreka [IOK
TBHKEHHE https://m.edsoo.ru/ff0c372e
6 CBobomHoe majieHne. Y CKopeHue 1 bubnmuotexa [JOK
CcBOOOIHOTO MaIeHU https://m.edsoo.ru/ff0c39cc
, EpHBonHHeﬁHoe JIBPDKe;Ier.O ) . Bu6morexa LIOK
BIKEHHE MaTEepHaIbHOM TOUKH I1
P https://m.edsoo.ru/ffoc3ada
OKPYKHOCTH
. gpI/IHHI/IH OTHOCUTENbHOCTHU ["anmuies. . Butmorexa LIOK
HepmfaﬂbHHe CHCTEMBL OTCHCTA. https://m.edsoo.ru/ffOc3be8
ITepBbiii 3akoH HproTOHA
9 Macca tena. Cuna. [lpunuun 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

cynepno3uiuu cuil. Bropoii 3akoH
Herorona niis MatepuanbHOM TOYKU

Tpetuii 3akon HeroTona nis

https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK

10 MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro TsaroreHus. Cuia

11 TSYKECTH. HCII))BaH KOCMMYECKas Bubmorexa LIOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpeaus. KospdumuenT tpeHus.

13 Cuia CszOTI/IBJIeI?I/IqS)I r?pn I[BI/IE(CHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
Tella B )KMIKOCTH HJIN ra3e
[TocTynarenbHOe U BpalaTeibHOE

14 JIBIDKEHHUE a0COJIFOTHO TBEPOTO TEa. bu6mmoreka [JOK
MowmenT cuibl. I1nedo cumsl. YcaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHUS TBEPJIOTO TeNa
HNMnynec MaTepuanbHOM TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYCK. bubnuotexa [JOK
Nmmynbe cuitbl. 3aKOH COXpaHeHHS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHJIBI.

16 Kunernueckas sneprus bubnnoreka [JOK
MarepualibHOR Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUU
[ToreHmansHas 3HEPTHUsl.

[TorenumanbHast SHEPTHUS 0
17 z[e(bopfmpOBaHHOﬁ Epymzzfl}.lr Bubmiorexa LIOK
https://m.edsoo.ru/ff0c461a
[ToTentmanpHas YHEPTUS Tea BOIH3U
MOBEPXHOCTU 3EMIIH
18 ITorenManbHEIE ¥ HEIIOTEHIINAILHEIE bu6mmoreka [IOK

cuibl. CBsI3b pabOTHI

https://m.edsoo.ru/ff0c478c



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

19

20

21

HETIOTCHIIUAIBHBIX CHJI C U3MEHECHHEM
MEXaHUYECKOU OHCPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
M3MEHECHHUEM MEXaHUYECKON SHEePTUU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO JKT'yTa

KoHTpoinbHas pabora 1o Teme
«Kunemaruka. /luHamuka. 3aKOHBI
COXpaHEHHUS B MEXAHUKE)

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYeCKOi Teopuu. bpoyHoBckoe
neuxenue. Auddysus

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaxkrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEN
Y TBEPIBIX TEI

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

25

Tennosoe paBHOBecue. TeMmieparypa
u e€ uzMmepenue. Illkana remneparyp
enscus

Wneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeHel KHHETHYECKOM SHEPTUr
JBUKCHHS] MOJICKYJ. Y paBHEHUE
MenneneeBa-Knanelipona

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e

27

3akon JlanbToHa. ['a30BbIe 3aKOHBI



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

JlaGopaTtopHnas pabota
«MccnenoBanre 3aBUCUMOCTH MEKIY

28 napameTpaMu COCTOSHUS
Pa3peKEHHOTO ra3ay

29 N3onporiecchl B uaeaaibHOM ra3e u ux bu6mmoreka [IOK
rpadu4ecKoe rmpeacTaBIcHIe https://m.edsoo.ru/ff0c570e
BnytpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crioco0On! e€ n3meHenus. KoanuectBo bubmuorexa [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTrUsl OTHOATOMHOTO UJICATBHOTO
rasa

31 Buapl Teronepenaun bubmorexa [IOK

https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.

32 KomnuecTBo TemioTel npu bubnnoreka [JOK
Terionepenaye. AauadaTHbIi https://m.edsoo.ru/ff0c5¢c36
npoiiecc

33 [IepBblil 3aKOH TEPMOJUHAMUKH U €TO bubnnoreka [JOK
NPUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
HeobpaTtumocTs mporieccoB B

34 an/Ip(l;)z[e. Bropon liaIIjOH bubmorexa LIOK

https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHN

35 [Ipunnun nevictus u KIIJl rernoBoit bubmuorexa [JOK
MaIIHHBI https://m.edsoo.ru/ff0c600a

36 [uxn Kapno u ero KIT/I

37 DKosoruyeckue npoodaemMbl
TEIJIOOHEPTEeTUKU

38 O6o06maromuii ypok «MonexyspHas bubmuorexa [JOK

¢u3uka. OCHOBBI TEPMOIMHAMUKI

https://m.edsoo.ru/ff0c6938



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

KoHnTtponbHas pabota 1mo Teme

39 «MonexynsipHas ¢puznka. OCHOBBI bubmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooOpa3oBaHre U KOHICHCAITUSA. bubmuorexa [JOK
VcrniapeHre u KUIeHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS 1 OTHOCHTEJIbHAS
41 BJIAJKHOCTh BO3/1yXxa. HachleHHbIi bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramumyeckue u
aMop(HbBIC Tella. AHU30TPOIHS
42 CBofII)E)rB KpPUCTAJIJIOB. }KilpﬂKHe bubmorexa [JOK
https://m.edsoo0.ru/ff0c65f0
kpuctayibl. CoBpeMEHHbIE
MaTepHuabl
IInaBnenue u KpUCTaAIU3ALIUS.
43 VnenbHas TCHJII?)Ta HJIaBJIGII{lI/IH. bubnuorexa LIOK
https://m.edso0.ru/ff0c6708
CyO6numarus
44 VYpaBHeHUe TeroBoro H6ajgaHca bubmorexa LIOK
https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tej. DINCKTPHICCKUN
45 3apﬂz[.pZ[BaL:3Hz[a BHCKTpI/I‘llZCKI/IX bubmorexa HOK
https://m.edsoo.ru/ffOc6bcc
3aps/10B
[IpoBOAHUKHN, TUIEKTPUKHA U
46 nfnyn}l)IOBOHH:IIKH. 331:ng COXpaHEHUS bubnmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
BzaumopeiictBue 3apsmoB. 3aKoH
47 KyJ'IOHafITO'—Ie'—IHLH‘/'I I;J'I);KTPI/I‘IeCKI/Iﬁ Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6ce4
3aps
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
48 nosst. [lpuHumn cynepno3uumun bubmuorexa [JOK

ANIEKTPUYECKUX NoJeH. JInnuu
HANPSKEHHOCTH

https://m.edsoo.ru/ffOc6df2



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

49

50

51

PaboTa cuit 31eKTpOoCTaTHIeCKOro
noid. ITorennman. PasHocts
HOTEHIUATIOB

HpOBOILHI/IKI/I " JUDJICKTPHUKHU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJICKTPI/ILICCKaH ITPOHUIIAEMOCTD

DnekTpoéMkocTh. Konnencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

53

54

55

56

S7

DNEeKTPOEMKOCTD IIJIOCKOTO
KOH/IeHCAaTOpa. DHEPTHUs 3apPsHKEHHOTO
KOHJIEHCAaTopa

JlaGopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHIEHCAaTOpa"

[IpuHIMD NeCTBYUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIMPOBAIHHOTO
ammapara, CTpyHHOIo IpuHTepa.
DeKkTpocTaTHUecKas 3aluTa.
3a3eMIIeHnE AIEKTPONpruOOpOB

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBanus. [I0CTOSAHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma J1st
y4acTKa Ienu

[TocnenoBarenabHOE, apauIeIbHOE,
CMEIIIAaHHOE COEANHEHNE
npoBoIHUKOB. JlabopaTropHas paboTa
«M3y4yeHne cMeIaHHOro COeTMHEHUS
PE3UCTOPOB»

PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

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

58

3akon OMa 11 MOJTHOM (3aMKHYTOM )

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

aneKkTpudeckou nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtouHuka Toka u
€r0 BHYTPEHHETO COIIPOTHBIICHUS

:‘)J'IGKTpOHHaﬂ IMPpOBOAUMOCTD
TBépI[BIX METaJUIOB. 3aBUCUMOCTh

https://m.edsoo.ru/ffOc7ae0

>9 COIMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOANMOCTh

60 DJIEKTPUUECKUI TOK B BAKyyMe.
CBoiiCcTBA 3JIEKTPOHHBIX ITYYKOB
[ToynpoBoTHUKH, UX COOCTBEHHAS U

61 npuMecHas npoBoauMocTh. CBoiicTBa bubnnorexa [HOK
p—n-mepexona. https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUYECKHIA TOK B PACTBOPAX U
paciiaBax 3JIeKTPOJIUTOB. bubnuotexa [JOK

62
DIEKTPOTUTHYESCKAS TUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DneKTponauns3
DIIeKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTeTbHbIN 1 bubnuoteka [JOK
HECaMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnekTpuueckrue npruOopsl U

64 YCTPOMCTBA M UX MPAKTUYECKOE bubnuotexa [JOK
npuMeHeHue. [IpaBuia TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o06maromuit ypok bubnmoreka [JOK
«DIEKTPOTMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTtponbHas pabora o Teme ) BuGmiorexa LIOK

66 «Qnekrpocraruka. [TocTosHHBIHI

ANEKTpUYECKU TOK. TOKHU B

https://m.edsoo.ru/ff0c8a8a



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

Pa3IUYHBIX Cpeax»

67 PesepsHblil ypok. KonTponbHast 1 bubmumoreka [IOK
pabota 1o Teme "DiIeKTpoarHaAMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBublii ypok. O6oOmaromuit 1 bubmumoreka [IOK
ypok 1o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuyecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

‘:;ln Tema ypoka Beero KonTpoabubie IIpakTuueckue fI[:;'?eHI/IH o0pasoBaTe/ibHbIE
padoThI padoThI pecypcbl
[TocTostHHBIE MATHUTHI U X

1 B3auMoJieicTBUE. MarHUTHOE MOJIE. 1 bubnmoreka [JOK
BekTop MarHuTHON MHIYKIIHH. https://m.edso0.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIUU
MarauTHoO€e noJie MPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubnnorexa [HJOK
B3aumoeicTBre MPOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «3yuenue

3 MaFHII;THOI;O noﬂs{ KaTYHIKI/Iy: 1 1 bubmmoreia LIOK
LOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuoteka [JOK
«UccnenoBanue neicTBys https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)»

JlelicTBME€ MAarHUTHOTO TIOJIST HA

5 JBHKYILYIOCS 3apSIKEHHYIO 1 bubnnorexka [HOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JlopeHia
DIIeKTPOMarHuTHasE MHYKIUS.

IToTOoK BEKTOpAa MarHUTHOM
6 uaaykiuu. JJ]C uaayknun. 3akoH 1

3JICKTPOMArHUTHOW WHTYKITAN
®dapanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

11

JlaGopaTtopHnas pabota
«HccnenoBanue SBICHUS
AJIIEKTPOMATHUTHON UHAYKITUN

NHnykTuBHOCTD. SIBIIeHUE
camounaykuuu. IJC
CaMOWHIYKITUU. DHEPIHs
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIEKTPOMarHuTHOE I0JIe

TexHu4eckue ycTporucTBa U UX
PUMEHEHHUE: TTOCTOSTHHBIC MarHUTHI,
3JICKTPOMArHUTHI,
AJIEKTPOJIBUTATEINb, YCKOPUTEIIN
9JIEMEHTAPHBIX YACTHII,
WHAYKIIHOHHAS TIeYb
O6o6mmaromuii ypok «MarauTHoe
noJe. DNeKTpOMarHuTHas
WHTYKITHSI»

KonTponbHas pabota mo Teme
«MarauTHoe moie.
DNeKTPOMarHUTHAST WHIYKIIHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXAHUYECKHE
konebanus. 'apMoHnyeckue
KoneOaHusl. YpaBHEHUE
TapMOHUYECKHUX KOIeOaHUH.
[IpeBpaienue sueprun

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
nepuoja MajbIx KoJieOaHuit rpy3a
HA HUTH OT JITMHBI HUTH U MacChl

rpy3a»

14

KonebarenbHbIi KOHTYP.

bu6mmoreka [IOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

CB0OOTHBIE IIEKTPOMarHUTHEIE
KoJie0aHus B UI€aTbHOM
K0JIeOAaTeIbHOM KOHTYpE. AHAIOTHS
MEK/y MEXaHHYECKHMU U
AIIEKTPOMArHUTHBIMU KOJICOAHUSIMU

https://m.edsoo.ru/ff0ch820

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXpaHEHHS SHEPTUU B HCATLHOM
K0JIeOaTeIbHOM KOHTYpE

[TpencraBienue o 3aTyxaroImux
KosieOaHusX. BoIHyX1eHHbIE
MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. BeinyxaeHHbIe
AJIEKTPOMarHuTHbIE KOeOaHus

IlepeMeHHBIN TOK.

CunycouanbHbIid IEPEMEHHBIN TOK.

MomHoCTh IEpEMEHHOT0 TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEEe
3HAUYCHUC CUJIBI TOKA U HaprDKeHI/Iﬂ

Tpancdopmarop. [Iponssozactso,
nepezaaya u norpediieHue
JJIEKTPUYECKON DHEPIUU

YCTpOoUCTBO U MPAKTHUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOI0
TOKa, TUHUH JIEKTpolepeaayd

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

bubmuoreka [JOK
https://m.edsoo.ru/ffOchb86

bubmuoreka [JOK
https://m.edsoo.ru/ff0chd34

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

20

DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
IIEKTPO3HEPTUHU B TOBCEHEBHOMN
KU3HU

21

Mexaandeckue BOJIHBI, YCIIOBUA

bu6mmoreka [IOK



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

pacnpoctpanenus. [lepuog.
CkopocTb pacnpocTpaHEHUS U
JUIMHa BOJIHBL. 1lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

3Byk. CKOpOCTb 3ByKa. [']poMKOCTh

https://m.edsoo.ru/ffOccab4

bu6mmoreka [IOK

22 3ByKa. Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEeKTPOMarHUTHBIE BOJIHBI, HX
23 CBoﬁcha u ckopoctb. [lIkana bubmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIBL pagHOCBS3U U
24 TesneBucHUs. Pa3BuTne cpeacts
cBs3u. Paguonokanys
o5 KonTtponsnas padora «Konebanus u bubnnorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[TpsiMonMHEHOE pacpoCTpaHeHHe
26 CBETa B OJJHOPOJHOM CpeJIE. bubnmnoreka [JOK
Toueunsrii ncTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 OT;)a)KeHI/DI cseta. [loctpoenue bubmorexa IOK
. https://m.edsoo.ru/ffOcd4e0
n300pakeHHi B TNIOCKOM 3epKalie
IIpenomnenue ceera. [lonHoe
78 BHYTPEHHEE OTpaKEHUE. bubnnoreka [JOK
[IpenenbHbIi yroi MoJHOTo https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXKEHUS
29 JlaGopaTtopHas pabota «M3mepenue bubmuorexa [JOK
MIOKAa3aTess MPETOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JInnssl. IlocTpoenue I/I306Vpa)KeHI/II/I Bu6morexa LIOK
30 B uH3e. DopMyra TOHKOW JTUH3HI.

VYBennueHue JTUH3EI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

JlaGopaTtopHnas pabota

31 «HccnenoBanue CBOMCTB
U300paXKEHUH B TUH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
39 Oenoro cBera. L[Bert. JJaboparopHas
paborta «Habmoaenne nucrnepcuu
CBETa»
33 WNutepdepennus cera. Judpakmus bubmuorexa [JOK
ceera. JludpakinnonHas peniérka https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnnorexa [JOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudbOpsI U yCTPOiicTBa
35 U YCJIOBHS UX 0€30I1acHOTO
IPUMCHCHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaCCUYECKON MEXaHHUKH. bu6nmoreka [JOK
[TocTynaTsl crienuanbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIBHOCTH
OTHOCUTENBHOCTh
37 OJIHOBPEMEHHOCTHU. 3aMeJICHHE bubmorexa HOK
https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIEHUE JITTHHBI
OHeprus 1 UMITYJIbC
38 pensTUBUCTCKON yacTulibl. CBA3b bubnnoreka [JOK
Macchl ¢ HEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NOKos
KonTponbhas pabota «OnTuka.
39 OCHOEBI CHeHPfaHBHOﬁ TEOPUU bubmorexa [JOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTH)
40 ®otonbl. Dopmymna I1nanka. bubnuorexa [JOK

DHeprus U UMNyjibCc GoToHa

https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

OTKpI)ITI/Ie 1 UCCIICOOBAHUC

bu6mmoreka [IOK
H $orosppexta. Onpirer A. . https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonkbl porodrdhdekra. YpaBHeHHE
42 BﬁHmTegHa )an:{(b(bomaq)é))ema. bubmmorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢portodaddexra
apiienne ceera. OnwiTe! [1. H.
43 ﬁ[e6eneBa. XHUMHUYECKOE NENCTBUE bubmorexa [JOK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoiucTsa u
MPaKTUYECKOe TPUMEHEHHE:
44
¢dorosnemeHT, HoTOAATUHK,
COJIHEUHast ObaTapesi, CBETOIUO/
45 Pemenue 3aga4 mo reme «JIEMEHTBI bu6mmorexa [IOK
KBAHTOBOM OITHKHY https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHna. ONBITHI
46 Pe3§pq)op11a 10 PACCESTHUIO O bubmorexa LIOK
https://m.edsoo.ru/ff0d091a
yactull. [manerapuas Mmojens atoma
bu6nmoreka [JOK
4 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
Uznyyenue u normnoiieHrue GOTOHOB
48 IIPHU IIEPEXO0/IE aTOMA C OJTHOTO bubnnoreka [HOK
YPOBHSI SHEPTHH Ha Ipyroi. Busl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoanoBsie cBolcTBa YacTUIl. BOJIHBI
49 ne bpoina. KopnyckynsipHo- bubmuorexa [JOK
BOJIHOBOH Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3ITYYCHHE
OTKpBITHE PATUOAKTUBHOCTH. BuGmmorexa LOK
50 Omneiter Pesepdopaa mo

OIMPECACIICHNUIO COCTaBa

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

PAAOAKTUBHOI'O U3JTYYCHHUA

51

CaoticTBa anbda-, 6era-, ramma-
u3nydyeHus. Bausaue
PaZOaKTUBHOCTH Ha KHUBBIC
OpraHU3MBI

52

OTKppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DJIEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnajn. ['amma-u3inydenue

bubmuoreka [JOK
https://m.edso0.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepubie peakuuu. S nepHbii
peakrop. [Ipo6iieMbl, TEPCIIEKTUBBI,
SKOJIOTUUYECKHE ACTIEKTHI SIIE€PHOI
SHEPIreTUKHU

bu6mmoreka [IOK
https://m.edso0.ru/ff0d1356

54

55

DneMeHTapHbIe YacTullbl. OTKPBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
pETUCTpALIMU JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHaaMeHTaIbHbIE
B3auMoAeucTBHA. ENMHCTBO
bu3NYECKOIl KApTUHBI MUPaY

Bup 38é3aH0r0 HEOA. Co3Be3 1M,
SIpKUE 3BE3IbI, IJIAHETHI, KX
BuaMMOe aBrkeHne. ConHeyHas
cucTrema

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38

56

Connue. ConHeyHasi akTUBHOCTb.
Ncrounuk sneprum ConHua u 3BE31

57

3BE3IBI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TJIAaBHOM
nocie0BaTelbHOCTU. BHyTpeHHee
cTtpoenue 38€371. CoBpeMeHHbIE



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

58

59

60

MIPEICTABJICHHS O IPOUCXOKIACHUH U
spostroriui CoJtHIIa U 3BE3

Mineunsiit [1yTe — Hama
lNanaktuka. [Tonoxenue u
newxenne Comnna B ['amakTuke.
INanaktuku. YEpHbIE IBIPHI B sSApax
rajaKTUK

Bcenennas. Pa3beranue rajgakTuk.
Teopust bosbioro B3pbIBa.
PenukToBO€ HU3iydyeHue.
MertaranakTuka

Hepemennsie mpodiembl
aCTPOHOMUH

61

62

63

64

65

KoHnTpomnpHas padorta «DIeMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

Ob6o6maromuit ypok. Ponb puzuku
¥ ACTPOHOMHUU B IKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOH cdepax NesTeTbHOCTH
YeroBeKa

O6o6maromuit ypok. Poib u Mecto
(HU3MKH U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

O6o6maromuii ypok. Ponb
¢du3nveckoil Teopun B
(OpMUpPOBaHUY MTPEACTABICHHI O
buznyecKkoil kKapTuHe MUpa
O6o6maromuii ypok. Mecrto
¢u3nUecKoil KapTHHBI MUpPA B
o011eM psiTy COBPEMEHHBIX




€CTECTBEHHO-HAYUYHBIX
MPEACTABICHUI O IPUPOIE

Pe3epBHbIil ypok. MarHutHoe mnoJie.

66 1
ONeKTpOMarHUTHas MHIYKLUs
PesepsHblit ypok. Ontuka. OCHOBBI

67 CHeHaTbHON TeOpUH 1
OTHOCUTEJIBHOCTH
Pesepnsii ypok. KBantoBas (pusuka.

68 3JI€1\I/I)GHTI)I};pCTpOHOMI/II/I " * 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» ®usmnka, 10 knacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mon penakuueit
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenuey

» ®uswnka, 11 kiracc/ Msakumes I'.J1., byxosues b.b., Yapyrua B.M. non penakuueit
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey
METOJAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL
1. ®uzuka. 10 kinacc. Yuebuuk it o0eo0Opa3oBaTt. OpraHU3aluii ¢ Mpujl.Ha SJIEKTPOH.
Hocurene: 6a30BbIi U nmpodrubHbI ypoBHU/ I'.S1. Mskumes, b.b. byxosies, CoTckuit
H.H./ M.: TIpoceemienue, 2020.

2. Kynepmreitn 10.C. ®usuka. luddepenimpoBanabie KOHTPOIbHBIE pa0OTHI.7-
11xmacc.CII6.: U3a. [lom «Centsadpny», 2015.

3. ®usuka. «KOHCTPYKTOP» CaMOCTOSITENILHBIX U KOHTPOJIbHBIX padot. 10 — 11 kitaccel:
rmocobue s yaureneit oomeoodpasosart. yupexaenuii/ C.M. Anapromeukn, A.C.
Cnyxaesckuii.- M.: IIpocBemenue, 2018.

4. Coopnuk 3aaa4 no ¢usuke. 10-11 kiaccel (k yueoHukam I'.51. Mskuimesa u.ap.) — M.:
Ok3amen, 2019.

5. Coopnuk 3ana4 no ¢pusuke st 10-11 knacesl: mocobue 1uist ydanmxcs ooueo0pa3oar.
opranusanuii: 6a3oBsiif u npodun. yposuu / H.A. [lapdpentbea.- 5-e uzn. M .
[Tpoceemenue, 2017 T.

6. ®uszuka. 3agaunuk. 10-11 ki.: IlocoOue ans oOmeobpazoBar. yupexaeHuil / PoimkeBuy
A.TL - M.: Ipoda, 2019.

7. TeMaTu4yeCcKue CaMOCTOSITEIbHBIE U KOHTPOJIbHBIE PaboThI 1o usuke.10 kmace. / O.U.
I'pomuesa.- M.: Ok3amen, 2017.

8. A.IL. PeimkeBuy. COopHuK 3a1a4 1o ¢pusuke. Mocksa, [poda, 2017 r



9. ®ponTankHbIE TabOpaTopHbIE pabOTHI N0 Gu3uke B 7-11 kiaccax
obmieoOpazoBarenbHBIX yupexaeHusx: Ku. as yaurens / B.A. Bypos, F0.U. [Tuk, b.C.
3BOpBIKUH | JIp.; 1o pen. B.A. Byposa, I'.I'. Hukudopoga. - M.: [IpocBemienue: Yueo,
JmT., 2015

10. Konudukarop 371€MEHTOB coliep:KaHus U TPeOOBAHUN K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB 00111€00pa30BaTeNIbHBIX YUPESKISHUH 1715 ipoBeacHus B 2024 rory equHOTro
rocyaapctBeHHOro 3x3ameHa no ®U3NKE.

11. JI. A. Kupuk. ®uzuka 10. COOpHUK CaMOCTOATENBHBIX U KOHTPOJIBHBIX paboT. MockBa
«Unekca» 2019 r.

12. ®usuka. 10 knacce: TEXHOIOTMUECKHUE KapThl ypOKOB 1o yueOoHuky I'.51. Mskuiuesa,
b.b. byxosuesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareituenko.- Bonarorpan: Yuutens.
2019.

13. I'.B. Mapkuna ®usuka 10 xnacc. [Toypounsie miansl mo yueouuky I'.5. Mskumesa,
b.b. byxoBuesa. B.: Yuurens, 2020.

14. CO0pHUK TECTOBBIX 3aJaHUH JIJIs1 TEMaTUYECKOTO U UTOTOBOTO KOHTpOJIsl. Pusuka 10
kiacc. M.: «Muaremnext-Lentp», 2019
HNUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
1. bubmmoreka I[{OK https://m.edsoo.ru

2. https://resh.edu.ru
3. https://yaklass.ru
4. https://edu.skysmart.ru

5. https://urok.apkpro.ru



https://urok.apkpro.ru/
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