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AHHOTALUA

[IporpamMma no ¢usuke 6a30BOro ypoBHs Ha YpOBHE cpenHero oouiero oopasoBaHus pazpadboraHa
Ha OCHOBE TOJIOKEHUI U TPeOOBaHUI K pe3ybTaTaM OCBOCHHUSI OCHOBHON 00pa30BaTEIbHON MPOrpaMMBl,
npeacraBieHHbXx B PI'OC COO, a takxe ¢ yuéroMm emepanbHO paboueil mporpaMMbl BOCIIUTAHUS U
KOHILICTIIIMM [penoAaBanusi ydeOHoro mnpenmera «®Dusuka» B 00pa3oBaTENbHBIX OpraHU3aLUAX
Poccwuiickoit denepaiiny, pealn3yroIX OCHOBHBIE 00pa30BaTelbHbIC IPOTPaMMEI.

Conepkanue mporpamMmbl 1O (HU3UKE HamMpaBiIeHO Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOU
KapTHHBI Mupa oOy4atormxcs 10—11 xiaccoB npu oOydeHnn X pusnke Ha 0a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-JIeITeIbHOCTHOO noaxoa. [Iporpamma mo ¢usuke coorBercTByeT TpedoBanusm GI'OC COO
K TJIAHUPYEMbIM JMYHOCTHBIM, TMPEAMETHBIM M METAaNpEAMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKke
YUYUTHIBAaET HEOOXOIMMOCTh peai3alid MEXKIPEIMETHBIX CBs3ed (HU3UKH C eCTECTBEHHO-HAYYHBIMH
y4eOHBIMU TIpenMeTaMu. B Hell ompenenstoTcss OCHOBHBIE 1eNN H3ydeHHsl (QU3UKH Ha YPOBHE CpEIlHEro
obmero o0Opa3oBaHUs, IUJJAHUPYEMbIE pe3yJdbTaThl OCBOSHHs Kypca (H3MKH: JIMYHOCTHBIE,
MeTaIpeIMeTHEIe, TpeaIMEeTHbIC (Ha 6a30BOM YPOBHE).

[IporpaMma 1o ¢pu3MKe BKIFOYALT:

® IUIaHHpYEMbIE pPE3yJNbTaThl OCBOEHHS Kypca (GHU3UKH Ha 0a30BOM YpOBHE, B TOM YHCIIE

MpeAMETHBIE Pe3yNIbTaThl IO rojJaM o0ydeHus;

e coaepkaHue yaeOHoro mpeameta «PU3nuKay 1Mo rogam o0 yIeHwHsI.

du3uKa KaK HayKa 0 Hanbosee o0IINX 3aKOHAX TIPUPO/IBI, BEICTYTAs B KauecTBe y4eOHOro mpeaMera
B IIIKOJIe, BHOCHT CYIIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHUN 00 okpyxkaromeM wupe. LIkomsHEI Kypc
(U3HKN — CHCTEMOOOPa3yIOIHIA JIIsl ECTECTBEHHO-HAYYHBIX YUEOHBIX MPEMETOB, TIOCKOIBKY (hr3nyeckue
3aKOHBI JISKAT B OCHOBE MIPOIIECCOB U SBIICHUH, U3y4aeMbIX XHUMHUEH, Onosoruei, huzndeckon reorpapuen
W actpoHomuell. Mcnonp3oBaHUe W aKTHBHOE NIpUMEHEHHE (DU3NYECKUX 3HAHHW ONPECISIET XapakTep H
pa3BHUTHE Pa3HOOOPA3HBIX TEXHOIOTHI B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, IOy IECHHS
HOBBIX MaTepUaloB C 3aJJaHHBIMU CBOMCTBAMM U Ipyrux. M3ydeHue (Qu3MKu BHOCUT OCHOBHOM BKJaj B
(GbopMHUpOBaHHE €CTECTBEHHO-HAYYHONH KapTHHBI MHpa O0Oydaromuxcs, B (opMHpOBaHHE YMEHHH
IPUMEHSTh HaY4YHBIA METO]] TO3HAHUS IIPU BBIIOJHEHUH UMH YYEOHBIX HCCIIEI0BaHUM.

B ocHOBY Kypca (hM3UKH sl YPOBHSI CPEIHETO 00IIero 00pa30oBaHus MOJIOKEH P HIeH, KOTOPBIE
MOXHO pacCMaTpUBaTh KaK IIPUHIIUIIBI €TI0 TOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypC SIBJISETCA JIOTHUECKH 3aBEPIIEHHBIM, OH COIEPKUT
MaTepHal U3 BCeX pa3zAeioB (PU3MKHU, BKIIFOYAET KaK BOIPOCH! KIIACCUYECKOM, TAK U COBPEMEHHON (DH3UKH.

Hoes ecenepanuzayuu. B cooTBercTBUM ¢ Hel Marepuan Kypca (U3MKH OOBEIUHEH BOKPYT
¢usnueckux Tteopuid. Bemymum B Kypce sBisiercst (GOpMHUpOBaHHE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaTEpHH, BEIIECTBE U IOJIE.

Hoes cymanumapusayuu. EE peanuzanust npenmnonaraeT HCHOJIb30BaHUE TIyMaHHTapHOIO
noTeHnrana GU3nIecko HayKu, OCMBICTICHUE CBSI3U Pa3BUTHSA (PU3UKH C pa3BUTHEM OOIIECTBA, a TAKKE
C MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U KOJIOTHUYECKUMH POOIEMaMH.

Hoes npuxnaonoi nanpasnennocmu. Kypc pusnku npeanonsaraer 3HakOMCTBO C IIUPOKUM KPYTOM
TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKECHUH N3yUYEeHHBIX TEOPHH U 3aKOHOB.

Hoes sxonoeuzayuu peannsyercsi HOCPEACTBOM BBEACHHS 3JIEMEHTOB COAEPKAHUS, MTOCBALIEHHBIX
9KOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHBI C Pa3BUTUEM TEXHHKH M TEXHOJOIMH, a
TaKke 00CYKAEHUS MPOOIIEM PaLlMOHAIBHOIO IPUPOIOIIOIB30BAHUS U IKOJIOTHUECKON 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (M3MKU Ha YpOBHE CpeJHEro o0Iero oOpa3oBaHUs SBISIOTCA
¢usnueckue Teopun (HopMUpoBaHUE MPEACTABICHUI O CTPYKTYpE NOCTPOCHUS (PU3NIECKON TEOPUH, POIIH
(yHIaMEHTaJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX NPEACTABICHUAX O IMPHPOAE, I'PaHMIAX
MPUMEHUMOCTH TEOPUH, Il OIMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U IPOLIECCOB).

CucTeMHO-IeITEIbHOCTHRIA TIOAXOA B Kypce (M3MKM pealm3yercss NpeXIe BCero 3a CYET
OpraHU3aliy KCIIEPUMEHTANBHON JIeaTeNbHOCTH oOydatommxcs. s 6a3oBoro ypoBHs Kypca pu3nku —



3TO UCIIOJIb30BaHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOPHBIX pador,
KOTOpBIE B MporpaMMe Mo gpus3uke oObeAWHEHBl B OOLIMI CMMCOK YUYEHHYECKHX MPAKTUYECKUX padoT.
Bbinenenre B yka3aHHOM IiepedHe J1a0OPaTOPHBIX PalOOT, MPOBOAMMBIX MAJSl KOHTPOJIS W OLCHKH,
OCYLIECTBIIIETCS] YYACTHUKaMU 00pa30BaTEIbHOTO MPOIIecca UCXO/s U3 0COOCHHOCTEH MIIaHUPOBAHUS U
ocHamleHus KaOunera ¢usuku. Ilpm sTOM obOecrieumBaercsi OBIajeHHE OOYYAIOLIIMMHUCS YMEHUSMH
MNPOBOANUTL KOCBCHHBLIC M3MCPCHUA, UCCICAOBAHUA 3aBHUCHUMOCTEMN (1)I/I3I/I‘-ICCKI/IX BCIIMYMH U ITOCTAaHOBKY
OIIBITOB ITO MPOBEPKE NMPCAITOKCHHBIX T'MIIOTE3.

Bomnpiioe BHMMaHUE YACTIACTCA PCHICHUIO paC‘-IéTHI)IX N KAa4YC€CTBCHHBLIX 3aJa4y. HpI/I 9TOM JJIA
pacu€THBIX 3aJ]a4u IPUOPUTETOM SIBIISIFOTCS 3a/1a4H C SIBHO 33JJaHHON (PU3MUYECKOI MOJIENbBIO, TIO3BOJISIONIN C
MPUMEHSTh M3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaK W HHTETrpUpys
3HaHHWA U3 pasHbIX pas3aCiioB. I[J'IH KaYCCTBCHHBIX 3aJa4 MPHUOPUTCTOM SABJIAIOTCA 3aJaHUA Ha O6’b§1CHCHI/IC
mpoTeKkaHus (GPU3NIECKHUX SIBIICHUH U TIPOIIECCOB B OKPYIKAOIIEH KU3HH, TPeOYIONIre BEIOOpa PU3HUECKOM
MOACIN I CUTyallur IIPAKTUKO-OPHECHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpedoBanusmMu GI'OC COO k MarepuaabHO-TEXHHUUECKOMY O0ECHEUCHUIO
yueOHoro mpoiiecca 6a30BBIi YpOBEeHb Kypca (PM3UKH Ha YPOBHE CpeTHEr0 o0ero o0pa3oBaHus IOJKEH
W3y4yaThCsl B YCIOBHSX MPEAMETHOrO KaOWMHeTa (DPU3MKH WM B YCIOBHUSX MHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB  €CTECTBEHHO-HAYYHOrO IMKiIa. B kaOuHere (U3MKKM JODKHO OBITh HEOOXOIUMOE
nabopaTtopHoe 00OpYAOBaHHE JUIs BBHIMOJHEHUS YKAa3aHHBIX B IporpamMMe Mo (U3MKe YYEHUYECKUX
MPAKTUIECKUX PabOT U JEMOHCTPAIIMIOHHOE 000PY/IOBaHME.

JeMoHCTpamoHHoe 000pyaoBanrue (HOpMHUPYETCS B COOTBETCTBUU C MPHHIUIIOM MUHUMAJIEHON
JOCTATOYHOCTH M OOECIeYrBacT IMOCTAHOBKY IIEPEYUCICHHBIX B IMpOrpamMMme Mo (HU3MKE KIFOYEBBIX
JIEMOHCTpalM Il UCCIEJOBAaHMUS U3yYaeMbIX SIBIEHMA W  TPOIECCOB, HSMIUPUUYECKUX U
q)yHZIaMeHTaHLHLIX 3aKOHOB, UX TCXHUYCCKUX HpHMeHeHHﬁ.

JlaGopaTopHoe 00OpymoBaHWE I YYCHHYECKHX IPAKTHUECKUX padoT (GopMHUpYyeTCS B BHIE
TEMaTHYECKUX KOMIUIEKTOB M OOECIeunBaeTcss B pacyére OJHOr0 KOMIUIEKTa Ha JABYX OOy4aloIIMXcCs.
TemaTtrueckre KOMITJIEKTHI Ja00paTOPHOro 000pyIOBaHUS JODKHBI OBITH MIOCTPOEHBI HA KOMIUJIEKCHOM
WCTIOJI30BAaHUH aHAJIOTOBBIX U IIU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BHJIE HU(POBBIX JTa0OpaTOPHIA.

OCHOBHBIMHY LIEISIMH U3YyUEHUS (PU3UKH B 00IIIeM 00pa30BaHUM SIBJISIOTCS:

e (opMupoBaHHE HHTEpECA U CTPEMIICHHS O0YJAIOMNXCS K HAYIHOMY M3YUEHHUIO TPHPOIBI,

Pa3BUTHE X MHTEIUIEKTYyaIbHBIX i TBOPUYECKHX CIIOCOOHOCTEIH;

e Dpa3BUTHE TMPEACTaBICHHA O HAydHOM  MeETOJA€ TO3HaHusi W  (popMupoBaHUE
HCCIIEIOBATENBCKOT'0 OTHOIIEHUS K OKPYKAIOIIAM SIBICHUSIM;

e (hopmMupoBaHHE HAYIHOTO MUPOBO33PEHUS KaK PE3YNIbTaTa U3yUeHHSI OCHOB CTPOCHUS MaTEPUHU
1 GyHIAMEHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YyMEHUH OOBACHATH SBICHUS C HMCIIONB30BAaHUEM (DM3MUYECKUX 3HAHUHA U
HayYHBIX JIOKa3aTENbCTB;

e (opMupoBaHHUE TMPEACTABICHUN O PONW (PU3UKU ISl Pa3BUTHS IPYTHX E€CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.

JocTtmkenue 3THX 1eneil odecreunBaeTcsl pelieHneM CIeAYIOMNX 33/1ad B MpoIecce M3ydeHUs

Kypca (hM3WKH Ha ypOBHE CpEAHEro 00IIero oopa3oBaHus:

e TpHOOpETEeHNE CUCTEMBI 3HAaHUH 00 00IMX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIFOUAsT MEXaHWKY, MOJEKYJSIpHYI (H3UKY, JIIEKTPOAWHAMHUKY, KBAaHTOBYH (H3UKYy U
AJIEMEHTHI aCTPOPHU3UKH;

e (opMupoBaHHWE YMEHUN TPHUMEHSATh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS (PUINISCKUX
SIBJICHUH B TIPUPOJIE U JUIS IPUHSTUS MPAKTUYECKUX PEIIeHNH B TIOBCEHEBHON JKU3HU;

® OCBOEHWHE CIIOCOOOB pEIICHUs Pa3IMYHBIX 33]1a4 C SBHO 33JJaHHON (PU3UYECKO MOJIENbI0,3a/1ad,
MOJPa3yMEBAIOIINX CaMOCTOSATENbHOE CO3/aHne (U3NUECKON MOJAENH, aIeKBaTHON YCIOBHIM
3a/1a4w;



e T[OHMMaHHEe (U3MYECKHX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENy;

e OBJIAJCHUE METOJAMH CaMOCTOATEIBFHOIO T[JIAHWPOBAHHMS M TMPOBEACHHS (U3NUECKHX
9KCIEPUMEHTOB, aHaNIW3a W HMHTEPIpETalud WHGOPMALUK, ONpPEAENECHUS JOCTOBEPHOCTH
MOJTY4EHHOTO pe3ysbTaTa;

® CO3JaHHUE YCIOBUM [JIi DPa3BUTUS YMEHUW HPOEKTHO-HUCCIIEIOBATENbCKOM, TBOPUYECKOMN
JeATeIbHOCTH.

Ha usyuenue ¢usuku (0a30BbIii YPOBEHB) HA YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHUs OTBOIAMTCS

136 gacos: B 10 kimacce — 68 acos (2 yaca B Hemenio), B 11 kmacce — 68 wacos (2 yaca B HEEIIO).

[Ipeanaraemerii B mporpamMme o Gpusmke nepeueHs 1a00paTopHBIX U MPAKTHUECKUX PAOOT SBISIETCS

PEKOMEH/IOBAHHBIM, YYUTENb JENacT BBHIOOp MpOBeAEHHUS TabopaTopHBIX PabOT M OMBITOB C Y4YETOM
WHAUBUAYaIBHBIX 0COOCHHOCTEH 00yJaromnXcs.



COJAEPXKXAHUE OBYYEHUSA

10 KJIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI'0 MO3HAHMS
®usnka — HayKa o npupoje. Haydnsle MeToAbI IO3HAHMS OKpYXKarolero Mupa. Poib
9KCTIIEPUMEHTA U TEOPHH B TIPOILIEcCe MMO3HAHUS IPUPOJIBL. DKCIIEPUMEHT B (hU3HKE.
MonenupoBanue Gpu3ruecKuX siBICHUH U mporieccoB. Haydunble rumnore3sl. @U3NYECKHUE 3aKOHBI U
Teopuu. [ paHULIBI MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [[pHHIINT COOTBETCTBHSL.

Ponb n Mecto ¢uznkn B GOpMUPOBAHUN COBPEMEHHOH HAyYHOW KapTUHBI MUPA, B MPAKTHIECKON
JIeATeIbHOCTH JIFO/IEH.

Lemoncmpayuu
AmnHanoroesie ¥ U(POBHIC U3MEPHUTEIIBHBIC PUOOPHI, KOMITBIOTEPHBIC JATUYUKH.

Paznen 2. Mexannka

Tema 1. Kunemamuka

Mexannyeckoe nBuxkeHHE. OTHOCHUTETFHOCTh MEXaHMYECKOro JBHXKeHHs. Cucrema OTCYETa.
Tpaekropusi.

[lepemerienne, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHUE MaTepHAIbHOM
TOUYKH, UX TIPOEKIIUN Ha OCH CUCTEMBI KOOpAUHAT. CIOKEHUE TIEPEMEIIEHII 1 CII0KEHNUE CKOPOCTEMH.

PaBHOMEpHOE U paBHOYCKOPEHHOE IPSIMOJIMHEHHOE JIBUXKeHUe. [ paduKn 3aBUCIMOCTHKOOD/IMHAT,
CKOpPOCTH, YCKOPEHUS, IIyTH U NIEPEMEIIECHUS MAaTePHAILHOW TOYKH OT BPEMEHH.

CBoOomHOE maieHue. Y CKoOpeHrne CBOOOHOTO TTaIeHHSI.

Kpuponuneitnoe asuxenue. JIBukeHHe MaTepUaIbHON TOYKH IO OKPYKHOCTH C MOCTOSIHHOW TI0
MOIYJTIO CKOpPOCTBIO. YTJIOBas CKOPOCTh, JHMHEWHAas CcKopocTh. Ilepwmonm u dacrora oOpamieHws.
LentpocTpeMuTenbHOE YCKOpEHHE.

TexHu4eckne ycTpoicTBa U MPaKTHYECKOE MPUMEHEHNE: CITUAOMETP, IBIKEHHUE CHAPSIOB, LIETHBIC
U peMEHHbIE Mepeayu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, MIUTFOCTPAIAS KHHEMATHIECKUX XapaKTEPUCTUK JBUKCHUS.

[IpeobpazoBanue MBMKEHUHN C UCIIOIB30BAaHNUEM ITPOCTHIX MEXAHH3MOB.

[TaneHnvie Tex B BO3AyXe U B pa3peskeHHOM MTPOCTPAHCTBE.

HaGumonenne nemkenus tena, OpOMIEHHOTO MO YIJIOM K TOPU30HTY B TOPU30HTAJIHHO.

Wsmepenne yckopeHHs CBOOOTHOTO T1aICHHSL.

Hampasnenune ckopoctr mpu ABMKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

Nzydenne HepaBHOMEPHOTO IBIKEHHSI C TIEBIO OMPe/eNIeHUs MTHOBEHHOW CKOPOCTH.

HccnenoBanne cCOOTHOMIECHHUS MEXKTY ITyTSIMH, TPOMICHHBIMHU TEJIOM 32 TIOCIIEIOBATEIbHBIC PAaBHBIC
MIPOMEXKYTKH BPEMEHH IIPH PAaBHOYCKOPEHHOM JIBUKEHHUH C HAYaJIbHON CKOPOCTBIO, PABHONHYIIIO.

N3yuyenune nBM>KEHUS MIAPUKA B BSI3KOM >KHIKOCTH.

Nzydenne nBrkeHus Tena, OpOmEeHHOro TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun orHocutensHocTU ['amunes. IlepBoiit 3akoH HbroToHa. MHepuuanbHble CHCTEMBI
orcuéra.

Macca rtena. Cuna. IlpuHnun cynepriosunuu cui. Bropoi 3axoH HeroToHa JUisi MaTepuanbHOU
touku. Tpernii 3akoH HploTOHA /I MaTepHaTbHBIX TOYEK.

3akoH BceMUpHOro TsaroreHus. Cuia TsokecTd. [lepBas kocMudeckast CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenue. Bunst TpeHus (1mokosi, cKonbkeHus, kaueHus ). Cuia tpenus. Cyxoe Tpenue. Cuia TpeHus
CKOJIbXEHHS U cuiia TpeHus mokos. Koadduiment tperus. Cuna CONpOTHBIICHUS TPH JABMKCHUH Tejla B
JKUJIKOCTH WUJTU Ta3e.

[MocrymarenpHOE M BpaIaTeibHOE ABMKEHUE a0OCOMIOTHO TBEPJIOTO Tea.

MoMeHT cuibl OTHOCUTENBHO OCH BpaiieHus. [1neqo cuinbl. Y caoBus paBHOBECHUS TBEPIOTO TeNa.

TexHuueckre yCTporHCcTBa U MPAKTUYECKOE MPUMEHEHHE: TIOIIITUITHUKH, JBI)KCHUE HCKYCCTBEHHBIX
CITyTHUKOB.

Lemoncmpayuu

SIBneHue uHepLIUu.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnoxeHue CHIl.

3aBUCHMOCTD CHJIBI YIIPYTOCTH OT Je(hOpMaIIUH.

HesecomocTts. Bec Tena npu ycKOpEHHOM MOBEME U NaJIEHUH.

CpaBHEHHE CHJT TPEHUS TTOKOSI, KAUCHUSI U CKOJIBKCHHSI.

VYcinoBus paBHOBecus TBEPIOro Tena. Bujbsl paBHOBECHSL.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomuol

Nzydenne nBmkeHust Opycka 1Mo HaKJIIOHHOH IJTOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CHJT YIIPYTOCTH, BOSHUKAIONTNX B MPYKHHE U PE3SUHOBOM 00pasIie, OT
ux aedopmaruu.

HccnenoBanue yciaoBuid paBHOBECUS TBEPAOTO TENIA, UMEIOIIEr0 OCh BpallIEHU .

Tema 3. 3axonsl coxpanenus 6 Mexanuxe

Nwmmynsc MaTepraabHON TOYKH (Tela), CHCTEMBl MAaTePHAIBHBIX TOYEK. VIMITyIIbC CHITBI U
M3MEHEHHNEe UMITYJIbCa TeJla. 3aKOH COXpaHEHHs UMITYJIbca. PeakTHBHOE TBUKEHHUE.

Pabora cribl. MOIIHOCTE CHITBI

Kunerndeckast sHepTHs MaTepruaabHOU TOUKH. Teopema 00 M3MEHEHNH KHHETHIECKOW YHEPTHUH.

[orennuanbHas sHeprus. [loTeHIMaNbHAS SHEPTUS YIIPYTO e OPMUPOBAHHON MPY>KUHBIL.
[lorennmanpHas 3HEprUs TEIa BOJIM3M MOBEPXHOCTHA 3EMITH.

[lorenmnuanpHbIe U HEMOTEHIMATHHBIE CHITBL. CBSA3H pabOTHI HEMOTEHIINATIBHBIX CHII C H3MEHEHH EM
MEeXaHW4YeCKOW YHEPTHH CUCTEMBI Tell. 3aKOH COXPAaHEHHS MEXaHHMIECKONW YHEPTHH.

Ynpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuYecKre yCTpOHUCTBA U NPAKTHYECKOE IPUMEHEHUE: BONOMET, KONEP, NPYKUHHBINA TUCTOJIET,
JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUSI UMITYJIbCa.

PeakTuBHOE NBHXKEHUE.

[lepexon mOTeHIMATBHON YHEPTUN B KHHETUIECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Nzydenne abCOMIOTHO HEYIIPYTOro yAapa C MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MAasSTHIUKOB.

UccnenoBanne cBs3u pabOTHI CHIIBI ¢ M3MEHEHWEM MEXaHWYECKOW JHEprHH Tela Ha MpHUMepe
pacTsKEHUS! PE3UHOBOIO KIyTa.

Paznen 3. MosekynsipHas ¢gu3nka U TEPMOAMHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopun
OCHOBHBIE TIOJIOXKEHHS MOJIEKYISIPHO-KHHETHYECKOW TEOPUH U WX OINBITHOE OOOCHOBaHUE.
Bpoynosckoe npmxenne. Anddysus. Xapakrep ABUKEHUS U B3aMMOAECHCTBHS YacTHL] BeliecTBa. Monenu
CTPOEHHS Ta30B, )KUIAKOCTEH M TBEPABIX TENl U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX MOJENCH.
Macca u pa3mepsl Monekyn. KonndectBo Beniectsa. [loctosHHas ABorajpo.
TennoBoe paBHOBecue. Temmnepatypa u e€ nsmepenue. lllkana remnepatyp Llenscust.



Monenp uneanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOpUH UIEaTbHOTO
raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa cpefHell KHHETUYECKOH SHEPTHH TEIJIOBOT0IBUKEHUS YaCTHI
ra3a. lllkana temnepatyp KenpBuHna. ['azoBbie 3akoHbl. YpaBHeHue MenneneeBa— Knanelipona. 3akoH
Hanbrona. M3omporeccsl B HMACaTbHOM ra3e C IMOCTOSHHBIM KOJNMYECTBOM BellecTBa. | paduueckoe
MpeACTaBIEHNE N30MIPOLIECCOB: N30TEpPMa, H30X0pa, n3o0apa.

Texauueckne yCTpoHCTBa U MPAKTUIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OmnbITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BelecTBa, (oTorpaduu MOJIEKYI OpraHMYecKUX
COCIMHEHUM.

OnbIThl 10 TP PY3UH KUAKOCTEH U Ta30B.

Mojenb OpOyHOBCKOIO JIBUKCHUSL.

Mogpens onbita lTepHa.

OHI)ITBI, JOKa3bIBAONIUEC CYHIECTBOBAHUC MEKMOJICKYIIAPHOI'O B3aI/IMO,Z[eI\/'ICTBI/IH.

Mognenb, WILTIOCTpUpYIOLIas MPUPOAY JABJIEHUS ra3a Ha CTEHKH COCYAa.

OnBITHI, WITIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS UAEaIBHOT0 rasa, H30MPOIECCHI.

Yuenuueckuii osxcnepumenm, 1abopamopmvie pabomul

Omnpenenenre Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE M3MEpPEHUi 00BhEMa KOMHATEHI,
JIABJICHUS U TEMIIEpaTyphl BO31yXa B HEM.

HccnenoBanne 3aBUCHMOCTH MEXTy MTapaMeTPpaMy COCTOSHUSA Pa3peXeHHOTr o rasa.

Tema 2. Ochosbl MepMOOUHAMUKU

TepMmonnHamuueckas cucteMa. BHYTpeHHsSl SHEpPrusi TePMOJMHAMHYECKOH CHUCTEMBI H CITOCOOBI
e€ m3meHennsa. KonmngecTBo TemoTel U pabora. BHyTpeHHSS HEPrusi OAHOATOMHOTO HJEalbHOTO Tasa.
Buner Terionepenaun: TEMIONPOBOIHOCTh, KOHBEKIINS, H3ITydeHHE. Y JeNbHAs TEIUIOEMKOCTh BEIECTBA.
KommuecTBo TemoTs! npu Terionepeaaye.

ITonsitue 06 aguabataoM mporiecce. I1epBrIii 3aK0H TepMOAUHAMHUKY. [IpruMeHeHne mepBoro 3akoHa
TEPMOIMHAMUKH K H30MporieccaM. | paduaeckas HHTepIpeTaus padoTs rasa.

Bropoii 3akoH TepMoguHaMUKA. HeoOpaTUMOCTh POIIECCOB B IIPUPOIE.

TermoBbie MamuHbL. [IpUHITUIBEI JEWCTBUS TEIJIOBHIX MammH. [IpeoOpa3oBaHWsi DHEPTHU B
TeIIOBRIX MarmmHax. Koddduiment momesHoro melcTBus TermmoBod MammHbL [lukn Kapao m ero
KO3 () (PHUITUESHT MOIE3HOT0 AEHCTBHSI. DKOJIOTHIECKUE ITPOOIEMBI TEIIOHEPT eTHKH.

TexHudeckne ycTpOHCTBA M TMPAKTUYECKOE MPUMEHEHWE: JBHTaTeNlb BHYTPEHHETO CrOpaHWf,
OBITOBOIT XOMOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHenne BHyTpeHHEH SHEPTUU Tela MPH COBEPIIEHUH PaObOThI: BBIIET MPOOKU U3 OYTHUIKH TIOX
NECTBHEM CXATOro BO3AyXa, HarpeBaHume oddupa B JATyHHOH TpyOKe TMyTEM  TpeHUs
(BUIEOIEMOHCTpALIHS).

W3meHeHne BHYTpEHHEH SHEPTHH (TeMIIepaTyphl) Tena MpH TeIuIonepeaaqe.

OnbIT 10 aMabaTHOMY PaCIIMPEHUIO BO3AyXa (OIBIT C BO3IYITHBIM OTHHBOM).

Monenu napoBoii TypOWHBI, ABUTATENS BHYTPEHHErO CrOpaHusl, pEaKTHBHOTO IBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue ynenbHON TEMIOEMKOCTH.

Tema 3. Azpezamusie cocmoanus eeuiecmea. Dazosvie nepexoovt

[NapooOpa3oBanne u koHjeHcarus. VcnmapeHue u KumneHWe. AOCONIOTHAsE M OTHOCHUTEIbHAS
BIIAXXHOCTh BO3AyXa. HacheleHHBI map. YHAenbHas Temiota mapooOpa3oBaHus. 3aBHCHMOCTb
TeMITepaTypbl KATIEHHS OT JaBIICHWSI.

Teépmoe Teno. Kpucrammmdeckue u amopdHble Teaa. AHU30TPOIHs CBOMCTB KpHCTaLIOB. JKuaKue
kpuctaiuisl. CoBpeMeHHbIe MaTepuaibl. [InaBnenne u kprucrammm3anus. Y aeabHas TelyioTa IUTaBIeHMs.
CyOnumariusi.

VYpaBHeHHE TEII0BOro OanaHca.



TexHUYecKne yCTPOMCTBa U MPAKTUIECKOE TPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaJIOPUMETD,
TEXHOJIOTUY TIOJYYCHUS COBPEMEHHBIX MaTEPUaJIOB, B TOM YHCIIC HAHOMATEPHAJIOB, U HAHOTCXHOJIOTHH.

Lemoncmpayuu

CBOIiCTBa HACBIIICHHBIX MAPOB.

Kurnenve npy NOHWKEHHOM JIaBJICHUY.

Crioco0bl U3MepEHUs BIaXKHOCTH.

HaGuroieHre HarpeBaHus U TUIABJICHUS KPUCTANIMYECKOrO BEIIECTBRA.

JeMoHcTpanus KprucTaioB.

Yuenuueckuii osxcnepumenm, 1abopamopmvie pabomul

N3mepeHre OTHOCUTENBHOM BIaYKHOCTH BO3/IyXa.

Pa3nen 4. DaexkTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnexTpuzanus Tel. OJeKTpudeckuil 3apsna. JBa Buma snekTpuueckux 3apsaoB. IIpoBogHukw,
JTUBJIEKTPUKH U TIOTYIPOBOIHUKN. 3aKOH COXPaHEHUS JEKTPUIECKOTrO 3apsaaa.

BzaumonetictBue 3apsaoB. 3akoH Kynona. TodeuHsIil aneKTpuaecKkuii 3apsl. DIEKTPHUIECKOE MOJIe.
HanpsbkénnocTs  anekrpuyeckoro mnoss. IIpuHiun cynepno3unuy  JIeKTpudeckux mosed. JIuaum
HaNpPsDKEHHOCTH 3JIEKTPUIECKOTO OIS,

Pabora cun anmextpocrarnyeckoro mons. [lorenmuman. Pasnocts morennuanoB. [lpoBognuku u
TVDIIEKTPUKH B 3JIEKTPOCTATHYECKOM Toiie. JuanekTprudeckas MpoHUIIAeMOCTb.

OnexTpoémrocTs. KongeHcaTop. DiIeKTpOoEMKOCTH MITOCKOT0 KOHEHCATOpa. DHEPTUA3apIKEHHOTO
KOHJIeHCATOopa.

TexHudyeckne yCTpPOMCTBA W TNPAKTUYECKOE MPUMEHEHHE: OJEKTPOCKOI, 3IIEKTPOMETD,
JJIEKTpOCTaTUYECKas 3allUTa, 3a3eMJICHUE 3JIEKTPONpUOOpOB, KOHIEHCATOP, KOMMPOBAIBHBINA anmapar,
CTpYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpoiicTBO ¥ NPUHIIMI AEUCTBUSA SIIEKTPOMETpA.

BsaumogelicTBre Ha3IEKTPU30BaHHBIX TEIl.

OnekTpuyecKoe Moje 3apsDKEHHBIX Tell.

[IpoBOOHMKHM B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHIecKast 3aIuTa.

JIM3IEeKTPUKY B 3JIEKTPOCTATHUECKOM II0JIE.

3aBHCHUMOCTD NIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOMIAAN IJIACTUH, PACCTOSIHUSA MEXAY
HUMH U TUBJICKTPUYECKOI IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHIEHCaTOoPA.

Yuenuueckuii sxcnepumenm, 1abopamopmuie pabomul

W3mepenue 31eKTpoEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmoannsiit anexkmpuyeckuii mok. Toxu ¢ paznuunvix cpedax

ONEeKTPUUYECKUI TOK. YCJIOBUS CYLIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mcrounuku Toka. Cuia
ToKa. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 11 yyacTka LEHu.

OneKkTpuyecKoe CONpPOTUBIIEHHE. Y ACIBbHOE CONPOTHBIeHUE BemecTBa. [locienoBarensHoe,
napajuiesibHOe, CMELIaHHOE COEIMHEHU € IIPOBOTHUKOB.

Pabora anekTpudeckoro Toka. 3akoH Jxoyns—JIeHna. MoIIHOCTh 3J€KTPUIECKOTrO TOKA.

ONeKTpOABMKYIIAs CHJIa M BHYTPEHHEE CONPOTHBIICHUE UCTOYHHUKA TOKa. 3akoH OMa JUIsl IOIMHON
(3aMKHYTOI1) 35ekTprueckoit nenu. Koporkoe 3amMbIkaHue.

OneKTpoHHAasi MPOBOAMMOCT TBEPBIX METAJJIOB. 3aBUCUMOCTD CONPOTHUBIICHHUSI METAJIJIOB OT
TemnepaTypsl. CBEpXIIPOBOINMOCTb.

ONeKTpUYECKUi TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[onynpoBoauuku. CoOCcTBeHHas! U MPUMECHAs MPOBOJUMOCTE NMOITYNPOBOAHUKOB. CBolicTBa pP—N-
nepexona. [TomynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUI TOK B pacTBOpax M PacIliaBax AJIEKTPOIUTOB. DIEKTPOIUTHYECKAs AUCCOLUALINS.
OnexTponus.

OnexTpudyeckuii Tok B raszax. CaMOCTOATENBHBII M HECaMOCTOSTENBHBIA pa3psa. MomHus
ITna3zma.

TexHuueckue ycTpoWCTBA U INPAKTUUYECKOE TPUMEHEHHE: aMIepMeTp, BOJIBTMETP, PpeocTart,
HUCTOYHUKU TOKa, JJIEKTPOHATPEBATENbHBIE MPUOOPHI, 3IEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP
COIIPOTHUBJICHUS, BAaKyyMHBIH JTHOJ, TEPMHUCTOPBI H (OTOPE3UCTOPHI, IOIYIPOBOJHUKOBBIA U0/,
raJibBaHUKa.

Lemoncmpayuu

N3mepennie cUITbl TOKa U HANIPSKEHUS.

3aBHCUMOCTb COMPOTHUBIIEHUS LMIMHIPUUECKUX MPOBOAHUKOB OT JUIMHBI, MJIOLIAN TTOIEPEYHOTO
CeueHHs U Marepuraa.

CwMmerranHoOe coeTMHEHNEe MTPOBOIHUKOB.

[Ipsimoe n3mepenue MeKTpoaABHKYyIIel cuiibl. KopoTkoe 3aMbIKaHHE TaIbBAaHMYECKOTO DJIEMEHTA
Y OlIEHKa BHYTPEHHET O COMPOTHBIIEHUS

3aBUCHMOCTH COTPOTHUBIICHHS METAIJIOB OT TEMIIEPATYyPHI.

[IpoBOANMOCTB 3JEKTPOIUTOB.

HckpoBoii paspsi 1 TpOBOAMMOCTh BO3yXa.

OmHOCTOPOHHSS MPOBOANMMOCTH U0/

Yuenuueckuii sxcnepumenm, rabopamopule pabomoi

N3ydenne cMenaHHOr0 COEINHEHUS PE3NCTOPOB.

N3mepenne 3mekTpOABIKYIIEH CHITBI MICTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTHUBIICHHUS.

Hab6monenue smexTponusa.

Me:xknpenMeTHble CBSI3H

Uzyuenne xypca ¢u3uku 6azoBoro ypoBHs B 10 Kmacce ocymiecTBIsSeTCs € yIETOM
coJiepKaTeIbHBIX MEKIIPEIMETHBIX CBS3eH C KypcamMHd MaTeMaTHKH, OWOJIOTHH, XUMHH, Teorpaduu u
TEXHOJOTHH.

Meosicnpeomemnvle nowsamus, CBS3aHHBIE C M3yYEHWEM METOJIOB HAYYHOTO TO3HAHHWS: SBIICHHE,
HaydHBId (akT, ruUnore3a, (u3WyUeckas BeNWYWHA, 3aKOH, TeOpws, HaOJIIOJeHUe, OSKCIIEPHUMEHT,
MOJIEIPOBAHKE, MOJIENb, I3MEpPEHHE.

Mamemamuxka: pelieHne CUCTEMBl ypaBHEHWH, NMuHEWHas (yHKus, mapaboma, rumepOona, MX
rpadyku U CBOICTBA, TPUTOHOMETpHUYECKHE (PYHKIIMH: CHHYC, KOCHHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIECTBO, BEKTOPHI U MX MIPOEKITNH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanmdeckoe NBUKEHUE B JKUBOW mpupoze, muddy3us, ocMoc, TEITOOOMEH JKHUBBIX
OpPTaHU3MOB (BHIIBI TEILTONIEPEAYH, TETNIOBOE PABHOBECHE), AIIEKTPUIECKUE SBICHUS B )KHBOH MPHPOJIS

Xumus: TUCKPETHOE CTPOEHHUE BEIECTBA, CTPOSHNE aTOMOB M MOJIEKYII, MOJIb BEIIECTBA, MOJISIPHAS
Macca, TEIUIOBBIC CBOWCTBA TBEPIBIX TeN, JKUIKOCTEH W Ta30B, DIEKTPUUYECKHE CBOMCTBA METAIIOB,
ANEKTPOIUTHUYECKAS AUCCOLMALS, TaThBAaHUKA.

T'eoepagpua: BnaxxHOCTH BO3yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texuonozcus: mpeoOpa3oBaHUE IBUKESHUN C UCTIONB30BAHUEM MEXaHU3MOB, YIET TPEHHS B TEXHUKE,
TTOJIIIIMITHUKHY, HMCIIOJIb30BAaHUE 3aKOHA COXPAaHEHHS UMITYJIbCa B TEXHHKE (pakeTa, BOIOMET M IpYyTHE),
JIBUTATENh BHYTPEHHET O CTOPaHMsI, ITapoBasi TypOruHa, OBITOBOM XOIOANIHHIK, KOHJAUIIMOHEDP, TEXHOIIOTUN
MONTyYeHMs] COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE HAHOMATEPHAIOB, W HAHOTEXHOJOTHH,
ANEKTpOCTaTHYECKass 3aluTa, 3a3eMIIEHHE OJEKTPONpUOOpPOB, KCEPOKC, CTPYHHBIA MpPHHTED,
AJIEKTPOHATPEBATENBHBIE PHUOOPHI, AIEKTPOOCBETUTEIBHBIE MPUOOPHI, TaIbBAHUKA

11 KJIACC



Paznen 4. DiiekTpoauHAMHUKA

Tema 3. Macnummnoe noie. I1eKmMpoOMaAZHUMHAA UHOYKYUSA

IToctosiunble MarHuTHL B3auMopelicTBHE TMOCTOSHHBIX MarHUTOB. MarnuTHoe mone. BekTtop
MAarHuTHOM WHAYKUMH. [IpUHIMN Cymeprno3uivy MAarHUTHBIX Mosied. JIMHUM MarHUTHOM HMHIYKIUU.
Kaptuna nuHmii MarHuTHOM MHAYKIIUU MOJIS MOCTOSIHHBIX MarHUTOB.

MarnuTHO€ T0Jie MPOBOJHUKA C TOKOM. KapTuHa JTMHUN WHIYKIIUA MarHUTHOTO TMOJIS JJTUHHOTO
MPSMOT0 TMPOBOJHUKA W 3aMKHYTOI'O KOJBIIEBOI'O IMPOBOJHMKA, KATYIMIKH ¢ TokoM. OmbeIT Dpcrena.
B3aumonelicTBrue MpOBOAHUKOB C TOKOM.

Cuna Amrnepa, e€ MOIyJb U HallpaBJICHUE.

Cuna Jlopenua, e€ Momyinb M HampaBicHHE. [[BHXKEHHE 3apsDKEHHON YacTHUIBI B OJHOPOIHOM
MarHuTHOM mojie. Padora cuiel JlopeHia.

SIBiieHME  BJEKTPOMArHUTHOM  WHIYKIHM. [Torox  BekTOopa  MarHMTHOM  WHAYKIIHH.
DNEKTPONBIDKYINAS CUJIa MHAYKIIUU. 3aKOH JIEKTPOMArHuTHON HHAyKInu Dapajes.

BuxpeBoe amekTpudeckoe mojie. IIEKTPOABMIKYIIAS CHIIA WHIYKIINU B MTPOBOJHUKE, TBIKYIIIEMCS
MIOCTYIATEIHHO B OJHOPOIHOM MAarHUTHOM ITOJIE.

IIpaBuio Jlenna.

WNHIyKTUBHOCTB. SIBIEHNE CAMOMHIYKITUN. DIEKTPOABIDKYINASI CHJIA CAMOWHTYKITHH.

DHepTHsi MAarHATHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMATrHUTHOE TTOJIE.

Texnudeckne  yCTPOMCTBA W MPAKTHYECKOE  NPUMEHEHWE:  IMOCTOSHHBIE  MAarHHUTHI,
3JIEKTPOMArHUTHI, AIEKTPOABUTATEh, YCKOPUTEIN JIEMEHTAPHBIX YaCTHII, WHIYKITHOHHAS T1€Ub.

Jemoncmpayuu

OmnsiT Opcrena.

OTKIIOHEHHE AIEKTPOHHOTO IMyYKa MarHUTHBIM I10JIEM.

JInHMY MHAYKUUHA MarHUTHOTO IOJISL.

BzaumonelictBue AByX IPOBOJHUKOB C TOKOM.

Cwia Amrepa.

HeticrBue cuibl JIopeHIla Ha MOHBI 3JIEKTPOJIUTA.

SIBjieHME 3JIEKTPOMAarHUTHOM UHAYKIIUH.

IIpaBuino Jlenna.

3aBUCHMOCTb SICKTPOIBIKYIIEH CHITBI MHAYKIIUH OT CKOPOCTH U3MEHEHUSI MarHUTHOTO TIOTOKA.

SIBneHne caMOUHIyKIUU.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

N3y4yeHne MarHuTHOrO MOl KATYIIKHU C TOKOM.

HccnenoBanue neiiCTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JEKTPOMArHUTHOW HHTYKIUU.

Pa3nen 5. Konebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumnble Koaieoanus

KonebarensHas cucrema. CBoOOmHBIE MexaHWdeckme KojeOaHWs. ['apMOHWYeCKHE KONeOaHWs.
[lepron, wacrora, ammmutyna u (aza komedbanuid. lIpyXUHHBIH MasTHHK. MaTeMaTHYecKHii MasTHUK.
VYpaBHeHHE rapMOHNYECKHX Konebanui. [IpeBparienne 3Hepriuy mpu rapMOHUYECKUX KOIeOaHHSIX.

KonebarensHblit KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHNUS B HJIeaJIbHOM KOJIe0aTenbHOM
KOHTYpe. AHAJIOTHA MEXIy MEXaHMUYECKHMHU M 3JIEKTPOMarHUTHBIMU Konebanusmu. @opmyna TomcoHa.
3aKoH COXpaHEHHS YHEPTHH B UI€AJILHOM KOJIEeOaTeIbHOM KOHTYPE.

IIpencraBnenne o 3aryxaromux KojaeOaHUSIX. BBIHYXIEHHbIE MeXaHHYECKHe KoieOaHusl.
Pe3onanc. BeiHy>kaeHHbBIE 3IEKTPOMarHUTHBIE KOJIEOAHNS.

ITepemennbiii Tok. CUHYCOMAANbHBIA NEpPEMEHHBI TOK. MOIIHOCTP MEPEMEHHOro TOKa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAIPSHKEHUSI.



Tpancdopmatop. IlpomsBoncTBo, Tmepemada W MOTPEOJIGHHE  DIIEKTPUYECKOW  SHEPTUU.
DKOJIOTHYECKHE PUCKU TP MPOU3BOACTBE 3JEKTpodHepruu. KynbTypa MCIONB30BaHUs 3IEKTPOIHEPTHH
B MTOBCETHEBHOMN XKU3HHU.

Texuuueckne YCTPOHCTBA W TMPAKTHYECKOE TPUMEHEHHE: SJIEKTPUYECKHI 3BOHOK, TE€HepaTop
MepEeMEHHOT0 TOKA, JINHUU 3JIEKTpoIepeaay.

Lemoncmpayuu

UccnenoBanue nmapaMerpoB KoneOaTeIbHOW CUCTEMBI (MTPYKUHHBIN MM MaTeMaTHYeCKHi
MAasITHUK).

HaGironenue 3aTyxaromnmx KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYXICHHBIX KOJICOaHUH.

HaGironenue pe3onanca.

CB0OOTHBIE AJIEKTPOMATHUTHBIE KOJICOAHNSI.

OciniorpaMMbl (3aBUCMMOCTH CHITBI TOKA M HAPSHKSHUS OT BPEMEHH) JUIS DJICKTPOMArHUTHBIX
KonebaHui.

Pezonanc mpum mocienoBaTENFHOM COSIMUHEHWH PE3UCTOpa, KATYIIKA WHIYKTUBHOCTH H
KOHJIEHCATOpA.

Mopnens JIMHUY 3J1EKTPOIEpeayun.

Yuenuueckuii sxcnepumenm, rabopamopule pabomoi

HccnenoBanre 3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUI Tpy3a HAa HUTH OT JUTMHBI HUTH M MacChl
rpysa.

HccnenoBanne nepeMEHHOr0 TOKa B IIENH U3 IMOCIEIOBATENHHO COCTUHEHHBIX KOHJEHCATOpA,
KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHumHble 607 1HbL

MexaHndeckre BOJTHBI, YCIOBUS pacnpoctpaHenusd. [lepuon. CkopocTs pacipocTpaHeHUs U UTHHA
BoIHBL. [lomepeunbie U MpoIoabHbBIE BOMHBL. MHTepdepentns u qudpakins MEXaHHIeCKIX BOJH.

3ByKk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJeKTpOMarHUTHBIE BOJHBL. Y CJIOBHS H3IYUEHHUS 3JIEKTPOMAarHUTHBIX BOJTH. B3anMHast opueHTanus
BekTopoB E, B, V B anekrpomarauTHod BojHE. CBOMCTBA JJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHUE,
MpenoMIIeHHe, ToNspu3anus, mudpaxims, naTepdeperims. CKOpoCTh AIEKTPOMATHUTHBIX BOJH.

[lkana 3MeKTpOMarHUTHBIX BOJH. [IprMeHeHre IIeKTpOMarHUTHRIX BOJTH B TEXHHUKE U OBITY.

[IpuHIMITEI paaroCBs3W U TeNeBHASHU. Pannonokamnms.

DJeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAFOIIEH CPebl.

TexHudyeckne YCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE: MY3bIKallbHbIE HWHCTPYMEHTEHI,
YIIbTPa3ByKOBasl AMArHOCTHKA B TEXHWKE W MEAWIIMHE, pajap, PaJuONpHUEMHHK, TEIEBH30p, aHTEHHA,
tenedon, CBU-meyn.

Lemoncmpayuu

O0pazoBaHue U pacIpOCTPaHEHUE MTOTIEPEYHBIX U MPOJOTHHBIX BOJH.

KomneGmromeecst Te10 Kak HICTOYHUK 3BYKA.

HaGmonenne oTpaskeHUs U MPEIOMIICHUS MEXaHIMIECKHUX BOJH.

Habmonenne natepdepeHnny U tudpaKkiui MEXaHHIECKUX BOJTH.

3BYKOBOM pe30HAHC.

HaGumroieHnie cBsI3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYIOW W 9aCTOTOW KOJeOaHM.

HccnenoBanne CBOMCTB AJIEKTPOMArHUTHBIX BOJH: OTPajKEHHUE, MPETOMIICHUE, TOISpU3aIns,
TG paxiys, HHTepQepeHITHsL.

Tema 3. Onmuka

I'eomerpuueckast ontuka. [IpsmonuHeliHOEe pacrpocTpaHEeHHEe CBeTa B OJHOPOAHOHN cpexpe. Jlyd
cBeta. ToueuHbIl HCTOYHUK CBETA.

OtpakeHue cBera. 3aKoHbI OTpaxkeHUs cBeta. [locTpoenne n300pakeHuid B IIIOCKOM 3epKajle.



[Ipenomnenne cBera. 3aKOHBI IMPETOMIICHHUS CBeTa. AOCONIOTHBIA MOKa3aTeldb HPENOMIICHUSI.
[TonmHoe BHYTpeHHEee oTpaxkenue. [IpenenpHpIil yroi MoJHOro BHYTPEHHETO OTPasKEeHUSI.

Hucnepcus cBera. ClnoxxHbIi coctaB Oenoro cBeta. L[Ber.

Colupatomye u paccenBaronie JUH3bL. ToHKas tuH3a. POKycHOE PacCTOSIHUE U ONTHYECKas CHIa
TOHKOH JmH3bL. [locTpoenne n3obpaskeHnii B COOMpAIOIINX U paccenBaOmuX JuH3aX. PopMyna TOHKOH
JIMH3BL. YBEIWYCHHE, JaBaEMOC JIMH3O0M.

IIpenensl MpUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

Bonnoras ontuka. MHTepdepennus cBera. KorepeHTHbIC MCTOYHUKU. Y CJIOBHS HaOIIOACHUS
MaKCUMyMOB M MHUHUMYMOB B HWHTEP(PEPCHIIMOHHOW KapTHUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakums cera. Judpakironnas pemérka. YcaoBue HaOMIOACHHS TTIaBHBIX MAKCUMYMOB MPH
najieHUA MOHOXPOMATHUYECKOT0 CBeTa Ha AU(PAKINOHHYIO PEHIETKY.

ITongpusanus ceera.

Texnuueckne ycTpoiicTBA U MPAaKTHYECKOe MpPHMEHEHWe: OdYKH, Jyna, (oroanmapar,
MPOEKIIMOHHBIN ammapar, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAs ONTHKA, IU(PPaKIUOHHAS penerka,
TIOJISIPOHI.

Lemoncmpayuu

[IpsimonuHEiHOE pacipocTpaHeHHe, OTpakeHUE U IpenoMiieHne cBeta. OnTH4YecKrue mpruoopEI.

[lomHOE BHYTpEeHHEE OTpaXkeHue. Moienb CBETOBOIA.

HccnenoBanne cBOWCTB M300paKEHHH B TUH3AX.

Mopnenu MUKpOCKoOIa, TeIECKOoNa.

Habnronenue nunrepdepeHum ceera.

Hab6monenne mudpakmmm cBera.

Hab6monenne mucnepcun cBera.

[Tonydyenue criekTpa ¢ HIOMOILIBO IPU3MBL.

[TonydeHue crieKTpa ¢ MOMOIIBI0 JUPPAKIIMOHHON PEIIETKH.

HaGumonenne momnsipu3aiyu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopule pabomst

N3mepeHne mokasaTens NpeloMIICHHS] CTEKIIA.

HccnenoBanme CBOMCTB N300paKeHUH B JTHMH3AX.

Habmonenmne nucriepcuu cBera.

Paznen 6. OCHOBBI crielIHAIbHOI TEOPHH OTHOCHUTEILHOCTH
I'paHuuBl NPUMEHUMOCTH KJIACCUYECKOM MeXaHWkHW. IlocTynaTel cHieHUalbHOM  TEOpUHU
OTHOCHUTEIHHOCTH: MHBAPUAHTHOCTh MOTYJS CKOPOCTH CBETa B BaKyyMe, NMPWHITUII OTHOCHUTEIHFHOCTH
OWHINTEIHA.
OTHOCUTENFHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAIIEHHE JITNHBL.
DHeprus ¥ UMITYJIbC PEIITUBACTCKON YaCTHIIBL.
CBs13b MacChl C SHEPTUEH U UMITYJIBCOM PENATUBUCTCKON YaCTULIBL. DHEPIHs OKOSL.

Pa3nen 7. KBanToBas ¢usuka

Tema 1. Dnemenmol K6anmMosoil ORMUKU

®otonsl. Popmyna [Inanka cBa3u 3HEprun HOTOHA C €r0 YACTOTOW. DHEPTUsl U UMITYJILC (POTOHA.

OtkpeiTue u uccienosanue ¢porodpdexra. Onvitel A. I'. Cronerosa. 3akonsl Gorosaddexra.
VYpaBuenue DiiHmreiina 1 Goroaddexra. «KpacHas rpanuna» poroaddexra.

Jasnenue ceera. OnbiThl I1. H. JIeOenena.

XUMHUUYECKOE IEHCTBHUE CBETA.

Texuuueckue ycTpoHCTBa M NPAKTUUECKOE MPUMEHEHHE: (OTOIIEMEHT, POTOAATIMK, CONHEUHAs
Oarapest, CBETOIHMOI.

Lemoncmpayuu



®oTo3h ekt Ha ycTaHOBKE C ITMHKOBOH TUIACTHHOM.

HccnenoBanne 3akoHOB BHENIHEro Gorodddekra.

Cgeroaunon.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. Omnbitel Pesepdopna mo paccesHuto o -yactuil. [LmaHerapHas Mofelb
atoma. [locrynmatel bopa. M3nydyenue u moromeHre (POTOHOB IIPH TEPEXO0JIC aTOMa C OJHOTO YPOBHSI
SHEpruu Ha Japyroil. Bumsr criektpoB. CIeKTp YPOBHEH SHEPTHH aTOMa BOJAOPO/A.

Bonnaossie cBoiicTBa yacTtuil. Bonasl ne bpoiinsa. KopmyckynspHo-BOIHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3Ty4eHUE.

TexHudeckre yCTpOWCTBA U MPAKTHUECKOE MPUMEHEHUE: CIIEKTPAIbHBINA aHalu3 (CIEKTPOCKOMN),
JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Lemoncmpayuu

Mogens omnbita Pesepdopaa.

Onpenenenvie JTMHBI BOJIHBI J1a3epa.

HaGuroieHue auHeHYaThIX CIIEKTPOB U3JTy4YCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopule pabomoi

Hab6mronenne muHei9aToro cuekTpa.

Tema 3. Amomuoe s0po

3KCHepI/IMeHTBI, JOKa3bIBAOIUE CIIOKHOCTh CTPOCHUA dpa. OTKpI)ITI/Ie paannOaKTUBHOCTH. OmbITEH
Pezepdopma mo ompenenenuto coctaBa paauoakTuBHOTo m3irydeHus. CBoiicTBa anbda-, Oera-, ramma-
HU3IYyUYCHH. Bimmsuune PaguOaKTUBHOCTU Ha )KMUBBIC OPTaHU3MBI.

OTKpBITHE TIPOTOHA W HelTpoHa. HykimonHas monens siapa IefizenOepra—lBaneHko. 3apsm sapa.
MaccoBoe uncio siapa. M3otomsl.

Annda-pacnan. DJEKTpOHHBIH W TO3WTPOHHBIM Oera-pacman. ['amma-m3iydenue. 3akoH
PaaroaKTUBHOTO paciiaja.

DOHeprus CBs3W HYKIIOHOB B siApe. SlnepHbie cuibl. Jledekt maccol sapa.

Snepusbie peakiuu. [lenenue u cuHTE3 S€Ep.

Snepubrit peakrop. TepmosimepHbIii cuHTe3. IIpoOiIeMBI W TIEPCIIEKTHBEI SICPHON SHEPTETHUKH.
DKOJIIOTHYECKUE aCMeKTH SASPHON IHEPT ETHKH.

OneMeHTapHbIe YacTUIBL. OTKPHITHE ITO3UTPOHA.

Merozap! HaOMIOASHNUSA U PETHCTPAIIMH SJIEMEHTAPHBIX YACTHII.

OyHaaMeHTaTbHBIE B3aNMOACHCTBHISA. EquHCTBO (pr3mueckolt KapTHHBI MUDA.

TexHHUeCKrEe yCTPOICTBA U NPAKTHYECKOE IPUMEHEHHE: TO3UMETP, Kamepa BuiibcoHa, sinepHbId
peaxTop, aToMHas OoMOa.

Lemoncmpayuu

Cu€runK MOHUBHUPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HUccnenosanne TpexoB yacTHil (TI0 TOTOBBIM (hOTOTpadusim).

Pazgen 8. DiieMeHTBI ACTPOHOMUM M ACTPOPUUKH

Otanbl pa3BUTUA aCTpOHOMHUH. [IpuKIIaJHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE aCTPOHOMUMU.

Bun 38é31HO0T0 HeOa. Co3Be3us, sipKue 3BE3/IBI, TIIAHETHI, UX BUANMOE JBUKECHUE.

ConHeyHas cucreMa.

Connne. ConneyHass akTUBHOCTb. McTtouHuk sHepruu ConHua U 3BE3H. 3BE3IBI, UX OCHOBHBIC
XapakTepucTuku. JluarpaMma  «CHOEKTpasJbHBIA  KJIacC —  CBETUMOCTBbY».  3BE3ABI  [JIABHOM
MOCJIEA0BaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JIJIsl 3BE3] TJIAaBHOM IOCIIEIOBATEILHOCTH.
Buytpennee crpoenue 3B€31. CoBpeMEeHHbIE MPEACTABICHUS O MPOUCXOXKIECHUHU U 3Boitonuu ConHua u
3BE3]1. DTallbl )KU3HM 3BE3].



Mneunsiit Ilyte — nHama [Manaktuka. [lonokenue u nBukenue Connna B [Namaktuke. Tumsi
rajgakTuk. PaguoranakTuku v kBazapel. YEpHBIE JBIPHI B sApaX rajJakTHK.

Bcenennas. Pacumpenue Beenennoii. 3akon Xa06ma. Pazoeranue ramaktuk. Teopusi Bonmbiioro
B3pbIBa. PennkToBoE n3nyueHue.

Macmrabnast crpyktypa Beenennoii. Meraranakruka.

Hepeménnpie mpo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

Habnronenust HEBOOPY)KEHHBIM TJIa30M C HCIOJIB30BAHWEM KOMIBIOTEPHBIX TMPHIOKECHUH IS
OIpeIeTICHUs MTOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3qusi CeBepHOro
TIONTyIIAPUSI U IPKHE 3BE3IBI.

HaGmonenus B teneckon Jlynsl, mnaner, Mieunoro [lyTu.

O06o00maronee NOBTOpeHNe

Ponb ¢u3Mku U acTpOHOMUU B DKOHOMHUECKOW, TEXHOJOTHYECKOM, COLMAIbHOW M DTHUECKOU
cdepax AeSITENLHOCTH YeIOBEKa, POJib M MECTO (PM3UKH U aCTPOHOMHH B COBPEMEHHON HayYHOH KapTHHE
MUpa, POJIb PU3HUYECKOH TECOPUH B (POPMUPOBAHMH TPEICTABICHUN O (PU3NUECKONH KapTHHE MUPA, MECTO
¢u3nvecKkoll KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUH O
MIPUPOIE.

Me:xknpenMeTHbIe CBSI3H

Wzyuenne kypca ¢usuku 0a3oBoro ypoBHs B 11 Kkimacce OCYyIIECTBISIETCS € y4ETOM
COJIepKATEIbHBIX MEKIPEAMETHBIX CBS3ed C KypcamMH MaTeMaTHKH, OMOJIOTHH, XHMHUH, reorpaduu u
TEXHOJOTHH.

Mescnpeomemnvle nonamus, CBI3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO IO3HAHUS: SBIICHHE,
Hay4yHbIH (akt, THnoTe3a, (Qusnyeckas BENUYMHA, 3aKOH, TEOpHUs, HAOIIOJIEHNE, OSKCIEPUMEHT,
MOJICTIUPOBAHUE, MOJENb, U3MEPEHUE.

Mamemamuxka. penieHre CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKre (QYHKIMH: CHHYC, KOCHHYC,
TaHTE€HC, KOTAHI'EHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbl M HMX IMPOEKIUU HA OCHU
KOODJIMHAT, CJIOKEHWE BEKTOPOB, IIPOM3BOJHBIC JJIEMEHTAPHBIX (YHKIUA, MPU3HAKK TOHO00US
TPEYrOIbHHUKOB, OTpeelIeHre TUIOMAAN TNIOCKUX GUryp 1 o0bhéma Ter.

buonozua: snexTpudeckue SBICHHS B JKABOM MpHpoAe, KojleOaTenbHbIE IBUKEHHUA B JKUBOU
HNPUPOJE, ONTUUYECKUE SIBJICHUS B )KMBOU IPUPOAE, ACHCTBUE paualliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEN, MEXaHU3MBbI
00pa3oBaHUs KPUCTAJUTMIECKON PEIIETKH, CIICKTPAIBLHBIN aHaIH3.

T'eoepagpua: wmarHnTHBIE TIOMIOCAa 3€MITH, 3aJIe)KH MAarHUTHBIX pyd, (GOTOChEMKA 3EMHOM
MOBEPXHOCTH, NPEACKA3AHUE 3EMIIETPSICEHUI.

Texnonocusi: NUHUM DJEKTpOIEpeNay, TIeHepaTop MEPEMEHHOr0 TOKa, 3JIEKTPOJBUTATEINb,
WHIYKIMOHHAS T1eYb, pajap, paIuolpuEMHNK, TeIEBU30p, aHTeHHa, TeinedoH, CBU-meus, mpoeKnnoHHBINH
amnmapaT, BOJIOKOHHAs ONTHKA, COTHEYHas! OaTapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHMUA

OcBoenne yuebHoro npeamera «®Pusnka» Ha ypoBHE cpenHero oomero obpasoBaHus (06a30BbIi
ypOBeHb) JOJIZKHO O6eCHe‘II/ITB JOCTHMIKCHUEC CICAYIOINNX JTUYHOCTHBIX, MCTAIPCAMCTHBIX U IMPEAMETHBIX
00pa3zoBaTebHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE PE3YIbTAThl OCBOCHUA Y'-IC6HOFO nmpeameTa «Dusnkay JOJIKHBI OTpaXaTb rOTOBHOCTH
U CIOCOOHOCTh O0YYArOIIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTpPEHHEH MO3HMIIMEH THMYHOCTH,
CHCTEMOM IIEHHOCTHBIX OpHCHTAIMH, TIO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIIUX
TPAOAUIIMOHHBIM HECHHOCTAM pOCCHﬁCKOFO O6IlIeCTBa, paciMpC€HUeC JKU3HCHHOI'O OIbITa MW OIIbITa
ACATCIBHOCTU B MPOLECCE peaIn3alluil OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCITUTATEIbHON JACATCIBPHOCTH, B TOM
4rcie B YaCTH:

1) rpakIaHCKOTr0 BOCIUTAHUS:

CcOPMUPOBAHHOCTh TPAKAAHCKOW MO3UIMUA OOYYAIOUIErocsi KaKk aKTUBHOTO W OTBETCTBEHHOTO
YJleHa POCCHHCKOr0 00IIEeCTBa;

NPUHATUC TPAAUITHUOHHBIX OGIIIC‘ICHOBC‘I@CKI/IX TYMAaHUCTUYCCKUX U JEMOKPATHYCCKUX HeHHOCTefI;

TOTOBHOCTh BECTH COBMECTHYIO NESITEIBHOCTh B WHTEpEcax TpaxJIaHCKOro oOIIecTBa,
Y4acTBOBaTh B CAMOYIIPABJIEHHH B 00pa30BaTENbHON OpraHu3alum;

YMEHUEC B3aHMOZIeI710TBOBaTB C CONUAJIBHBIMU MHCTUTYTaMU B COOTBETCTBHU C UX (bYHKI_II/ISIMI/I u
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTapHOW U BOJIOHTEPCKOM AEATENIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTH POCCUUCKON TPAKIAHCKON HACHTHIHOCTH, TATPHOTH3MA;

L[IEHHOCTHOE OTHOILIEHHE K I'OCYyJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHUSIM POCCUHCKUX YUYEHBIX B
o0macTy GU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpMUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3THUECKOTO IIOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMIO U NPUHUMATh OCO3HAHHBIC PELICHUs, OPUEHTUPYICh HA
MOpPaJIbHO-HPaBCTBEHHBIC HOPMBI M ICHHOCTH, B TOM YHCJI€ B AEATEIHOCTH YIEHOTO;

OCO3HaHUE JUYHOI'O BKJIaJa B IOCTPOEHUE YCTOMYMBOIO OYAyIIEro;

4) 3CTEeTHYECKOro BOCIHUTAHHUS:

JCTETMYECKOE OTHOIICHHE K MHpPY, BKJIIOYas 3CTETUKY HAyYHOI'O TBOPYECTBA, MPHUCYILETO
(m3uUecKoil HayKe;

5) Tpy10BOro BOCHUTAHMS:

HHTEpeC K pa3nuyHbM chepaM HpodeccHoHaIbHON OEITENbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(hM3UKON W TEXHWKOW, YMEHHE COBEpINAaTh OCO3HAHHBIA BHIOOP Oymyineil mpodeccun u pearTn30BhIBAThH
COOCTBEHHBIE KU3HECHHBIC MJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30OBaHWI0O W CaMOOOpa3oBaHWIO B o0macTh (M3WKH Ha
MPOTSHKEHUH BCEH JKH3HHU;

6) 9K0JI0rM4eCKOro BOCIIMTAHMSI:

c(OPMUPOBAHHOCTh ~ DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HaHHE  TIJI00AJBHOrO  Xapakrepa
9KOJIOTHYECKUX MPOOIIeM;

IUTAHUPOBAHUE U OCYILECTBIICHUE JICHCTBUI B OKPY)KaIOLIeH Cpe/ie Ha OCHOBE 3HAHUS LIenel
YCTOWYMBOIO Pa3BUTHsI YETIOBEUECTBA;

pacupeHre OnbITa ASSITEIbHOCTH 3KOJIOTHYECKON HANpaBIEHHOCTH Ha OCHOBE MMEIOLINXCS
3HaHUil 110 U3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:



c(OpPMUPOBAaHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢dusnvecKol HayKu;

OCO3HaHWE IICHHOCTH HAayYHOH IeATeNbHOCTH, TOTOBHOCTH B Tpolecce M3ydeHus (HU3MKH
OCYILECTBIIATH IPOEKTHYIO U UCCIIEAOBATENBCKYIO AEATENbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

[Mo3naBaTebHbIe YHHBepPCAJIbHbIE yUeOHbIE AeiicTBUS
Ba3zoBble 1oruyeckue aeiicTBu:

CaMOCTOSATENbHO (hOPMYIIUPOBATh U aKTyaJIH3UPOBATH IPOOIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;

OIPEIETISITh LU I TeIBHOCTH, 3a/1aBaTh TapaMeTPhl U KPUTEPHH UX JOCTHIKECHHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKHX SIBIICHHSX;

pa3pabaThiBaTh IJIaH PEIICHUs] MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTePUAIBHBIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTL KOPPCKTUBBI B ACATCIIBHOCTD, OLICHUBATh COOTBETCTBUEC PE3YJILTATOB LCJISIM, OLICHUBATH
PUCKHU HOCJIGILCTBI/Iﬁ JCATCIIBHOCTH,

KOOPAWHHUPOBATh W  BBIIOMHATH pPabOTy B  YCIOBUSIX PpEANbHOTO, BHUPTYaJIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHSI;

Ppa3BUBaTh KPECATHBHOC MBIINIJICHUEC ITPHU PCIICHNUU JXKU3HCHHBIX HpO6HeM.

Ba3zoBble nccienoBareabcKue AeiCTBUA:

BJIAJACTH Haquoﬁ TepMPIHOJ'IOFHefI, KJIFOUEBBIMU ITOHATUAMHU U MECTOAaAMU (bI/I?,I/IT-IeCKOI\/’I HAayKU,

BIIQJICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATEILCKOW U MPOEKTHON JESTENLHOCTH B 00JIaCTH (PU3HKH,
CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHHUs 3aJiad (HU3NIECKOTrO
CoziepKaHus, IPIMEHEHHIO PA3JIMYHBIX METOJIOB TIO3HAHUS,

BIAJECTh BHUAAMU JEATCIBHOCTH IO TMONYYCHUIO HOBOIO 3HAHHS, €ro HHTEpIpeTalny,
peoOpa30BaHUIO U MPIMEHEHHIO B PA3IMYHBIX YIeOHBIX CUTYalUsAX, B TOM YHCIIE IIPH CO3IaHUN YIEOHBIX
MIPOEKTOB B 00JIACTH (PU3HKH;

BBISBJITH ITPUYMHHO-CIICACTBEHHbBIC CBSA3M M aKTyaJM3HWPOBAThH 3aJady, BBIJBUIATh T'MIIOTE3Y €&
pelIeHus, HaXOIWTh apryMEHTHl IUIS JOKa3aTelbCTBA CBOMX YTBEPXKICHMH, 3a/1aBaTh MapaMerpbl H
KPHUTEPHUHU PeIIeHUS;

aHaJIM3UPOBAThH IOJIYYEHHBIE B XOJE PEIICHMS 3aJadd Pe3ylbTaTbl, KPUTHUECKH OICHHBATH HX
JOCTOBEPHOCTD, IIPOrHO3NPOBATH N3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a7]a4l B 00PAa30BaTENbHON EATEHLHOCTH, B TOM YHCIIE
TP U3Y9IEHUU (PUNKH;

JIaBaTh OLEHKY HOBBIM CHUTYaIlUsIM, OLICHUBATh IPHUOOPETEHHBIH OITBIT;

YMeTb EpEHOCUTD 3HAHUS 10 (PH3HUKE B MPAKTHIECKYIO 00JIaCTh KH3HEICSATEIFHOCTH;

YMeTb MHTETPUPOBATh 3HAHHS U3 PA3HBIX MPEMETHBIX 00acTeii;

BBIJIBUTAaTh HOBBIC UIEH, TIPeUIaraTh OPUTMHAIBHBIE TOXOABI U PELICHHS;

CTaBUTH IPOOJIEMBI M 33/1a9H, AOMTyCKAIOIINE aJIbTEPHATHBHBIC PEIICHNUSI.

PaGora c undopmaumeii:

BJIAJCTh HABBIKAMH IMOTydYeHUSI MHGOpPMAIK (HU3MYECKOr0 COACPKAHUS M3 HCTOYHHKOB Pa3HbBIX
THIIOB, CAMOCTOSITEIIEHO OCYIIECTBIIAThH MOUCK, aHAJIN3, CHCTEMATU3AIMIO U HHTEPIPETAlUIONH(OpMaIH
Pa3IMYHBIX BUJOB U ()OPM NPEACTABICHUS;

OLICHUBATh JIOCTOBEPHOCTh MH(OpMALINH;

UCIIOJNIb30BATh CPENCTBA MH(OPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHMH B pELICHHH
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX ¥ OPTaHU3aIIMOHHBIX 33124 ¢ COOJIIOICHHEM TPeOOBaHUHIPTOHOMHKH,
TEXHUKH O€30IMaCHOCTH, THUTHEHBI, pPecypcocOepeKeHHs, IPaBOBBIX M OTHYECKHMX HOPM, HOPM
nH(POPMAITMOHHOHN 0€3011acHOCTH;

cO3JaBaTh TEKCThl (PU3MYECKOrO CONEpKaHMs B Pa3IMYHBIX (opMmaTtax ¢ y4éroM HazHAuYCHHS
WH(OPMALIUH U LIEJIEBOH ayJUTOPHH, BEIOMpAst ONTUMAIBHYIO (POpMY NMPEACTABICHUS U BU3YAIU3ALHH.



KoMMyHnKaTHBHBIE yHHBepCcaIbHbIe YUdeOHbIe 1elCTBUA:

OCYLIECTBIIATH OOIIEHHE HAa YPOKaX (PU3MKU M BO BHE-YPOUHOH AESTEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYallul U CMATYATh KOH(DIMKTEI,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIOIb30BAHUEM SA3BIKOBBIX CPEACTB;

MMOHUMATh ¥ UCIONB30BaTh MPEUMYILECTBa KOMaHAHOW U MHIUBUIYILHOH paboThI;

BHIOMpATh TEMaTHKy W METOABl COBMECTHBIX JEHCTBHI C Y4€TOM OOIIMX WHTEPECOB H
BO3MOXHOCTEN Ka)KJI0T0 4jIeHa KOJIEKTHBA;

NIPUHUMATh LEIM COBMECTHOM EATENbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH ACUCTBHUS 110 €€
JOCTHXKEHHUIO: COCTABJISITh IJIaH ISHCTBUH, pacpeleNsiTh POJIU ¢ YIETOM MHEHHI Y9aCTHUKOB, 00CYKIATh
PE3yIbTaThl COBMECTHON PadOThI;

OlICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXKJOr0 y4YacTHHKA KOMaHJbl B OOLIMI pe3yjibTaT Io
pa3paboTaHHBIM KPUTEPUSIM;

IpenjaraTb HOBBIE IIPOEKThbI, OLIEHWBATh HWJEUM C IO3ULUUU HOBU3HBI, OPUIMHAJIBHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh ITO3UTUBHOE CTPATErMYECKOE IOBEACHUE B PA3JIMUHBIX CHUTYaLHUsX, MPOSBIATh
TBOPYECTBO ¥ BOOOpakeHHE, ObITh MHUIIMATHBHBIM.

PeryasituBHbIe YHHBeEpCaJbHbIE y4eOHbIE AeiicTBHS
Camoopranusanusi:

CaMOCTOSITEILHO OCYIIECTBIISITh TIO3HABATENBHYIO JACATENLHOCTh B 00JIACTH (PM3UKH HACTPOHOMUH,
BBISIBJISITH TIPOOJIEMBI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOATEIbHO COCTABJIATEH IJIaH PCIICHUA paC‘-IéTHI)IX 1 Ka4CCTBCHHBIX 3a1a4, IIJIaH BBITTIOJIHCHUS
MIPAKTHYECKOW pabOThI C YIETOM UMEIOIITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH W TIPEAIIOUTCHU;

JIABATh OI[EHKY HOBBIM CHTYAaIIHsIM;

pacmMpsTh PaMKH YI€0HOTO TIpeAMETa Ha OCHOBE TMYHBIX MTPEANOYTEHUH;

JIeNaTh OCO3HAHHEIN BRIOOp, apTyMEHTHPOBATH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTD 3a PEIICHHE;

OIICHUBATH IPHOOPETEHHBINA OIIBIT;

CHoco0CTBOBAaTh (hOPMHUPOBAHHIO W IPOSBJICHUIO SPYAULMA B 00JIACTH (U3UKH, ITOCTOSHHO
TIOBBIIIIATH CBOW 00pa30BaTENbHBIN U KYIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIIH MHTEJIEKT:

JIABATh OIIEHKY HOBBIM CUTYAIUsIM, BHOCUTH KOPPEKTHBHI B ACATEIEHOCTD, OIIEHUBATh COOTBETCTBUE
pPe3yIBTATOB TEISM;

BIIAJICTh HABBIKAMH TI03HABATENFHOW pEeQIIEKCHM KaK OCO3HAHMS COBEPIIAEMBIX IEHCTBHUA W
MBICITUTENFHBIX TIPOIIECCOB, X PE3YIHTATOB U OCHOBAHU;

HCIIONB30BaTh MPUEMBI peIIEKCHH IS OIIEHKHA CUTYAIlNH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHWBATh PHCKH U CBOEBPEMEHHO MPUHUMATH PEUISHUS 110 UX CHIKEHHUIO;

MIPUHUMATH MOTUBEI K pTYMEHTHI IPYTHX MIPH aHAIIN3€ PE3YNNBTATOB JIEITENFHOCTH;

MIPUHUMATH Ce0sl, IIOHMMAas CBOM HEJOCTATKH U IOCTOMHCTBA;

MIPUHUMATH MOTUBBI K pTYMEHTHI IPYTHX MIPH aHAIIN3€ PE3YNNbTATOB NIESTENFHOCTH;

MIPU3HABATh CBOE MTPaBO U MPABO JIPYTHX HA OIINOKH.

B mpormiecce nocTrkeHus JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS ITPOTPaMMBbI 1O (PHU3HUKE ISl YPOBHS
cpenrero oOmiero oOpa3oBaHHS y OOYYAlOIIUXCS COBEPIICHCTBYETCS ASMOIMOHANBHBIA HWHTEIUIEKT,
MIpenoIararmuii copMUpPOBaHHOCTD:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIIOCOOHOCTh IMMOHUMATh CBOE AMOIMOHAIILHOE COCTOSHUE, BUJIETh
HaIpaBIIeHHs Pa3BUTHSI COOCTBEHHOW SMOIMOHAILHOM C(ephl, OBITH YBEPEHHBIM B Ce0€;

CaMOpETyIUPOBAHUS, BKIIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHUE, CITOCOOHOCTH aIalITUPOBATHCS K IMOIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISATh TUOKOCTh, OBITH
OTKPBITHIM HOBOMY;



BHYTpPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTpeMJICHUE K JOCTHXKEHHUIO IEJM U YCIIeXy, ONTUMH3M,
WHULMATHBHOCTh, YMEHUE JEWCTBOBATH HCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

SMIMATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOLMOHANBHOE COCTOSIHUE IPYTUX, YUUTHIBATH
€ro MpH OCYLIECTBICHUH OOIIEHHS, CIOCOOHOCTh K COUYBCTBHIO U COMEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKIIIOUAIOIIMX CIOCOOHOCT BBICTPAUBATH OTHOIIEHHS C APYTHMH JIIOABMH,
3a00THTHCS, MPOSIBIIATH HHTEPEC U Pa3peliaTh KOHQIUKTHL.

NMPEIMETHBIE PE3YJIbTATHI

K koniy o0ydyenust B 10 kjacce mpeaMeTHBIC Pe3y/IbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTh
c(hOPMHUPOBAHHOCTh Y O0YYAIOIINXCS YMCHHIA:

JIEMOHCTPUPOBATh Ha MPUMEPaxX Poiib U MeCTO (PU3UKU B (POPMHUPOBAHUM COBPEMEHHON HAayUHOM
KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTHYECKOHN eI TEITHbHOCTH JTIOJICH;

YUUTBHIBATh TPAHMIIBI TPUMEHCHUS HU3YyYEHHBIX (U3UYSCKUX MOJCNei: MaTepualibHas TOuKa,
WHEpIMaIbHAs cHCcTeMa OTCYéTa, abCOMIOTHO TBEPJOE TENO, MACANBHBIN Ta3, MOACIH CTPOCHUS Ta30B,
KHUJIKOCTEH U TBEPIBIX TEJl, TOUCUHBIN JIIEKTPUUECKHH 3apsii PU pelIeHnU PU3HUECKUX 3a/1aY;

pacrno3HaBath (pu3MUecKue sIBICHUS (IIPOIECChI) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYTISIPHO-KHHETHYECKOH TEOPHH CTPOCHHS BEIIECTBA W DJIEKTPOJUHAMHUKH: PABHOMEPHOE W
PaBHOYCKOPEHHOE TPSIMOIMHEHHOE IBWKEHHE, CBOOOTHOE IMaJeHUE TEI, IABMKCHHE I10 OKPYKHOCTH,
HHEPILIYs, B3auMoiercTBrE Tel, 1uddy3us, OpOyHOBCKOE IBHKEHUE, CTPOCHUE XKUAKOCTEH 1 TBEPABIX TEI,
n3MeHeHne 00hEMa TeJl IPH HarpeBaHuM (OXJIaXKICHNN ), TETUIOBOE PAaBHOBECHE, NCTIApEHUE, KOHICHCAIIHS,
IJIaBJICHUE, KPUCTAJUIM3AIlNs, KHUIICHHWE, BIAXXHOCTh BO3]yXa, ITOBEHINICHWE aBJICHHUSI Ta3a IPH €ro
HarpeBaHWM B 3aKPBITOM COCYIE, CBSI3b MEXIy ITapaMeTpaMH COCTOSHHSI Ta3a B HM3OMPOIECccax,
3NIEKTpU3aIUs Tell, B3aUMOJIEUCTBUE 3aPsJI0B;

OIKCHIBATh MEXAHHYECKOE IBIIKCHHME, MCIIONb3Yys (DU3MUECKHE BEIMYUHBI KOOPAMHATA, IYTh,
NepeMeIlleHle, CKOPOCTh, YCKOpPEHHWE, Macca Tejla, CWJla, UMIYJbC TeNa, KUHETHYEecKass HHEeprus,
TTOTCHITMAIBbHAS DHEPTHs, MEXaHWdecKass padoTa, MEXaHWYECKash MOITHOCTD, MIPH OMHCAHUM MPABUIHHO
TPaKTOBaTh (PU3UYCCKHI CMBICT HCHOIL3YEMBIX BEIWUYHH, WX OOO3HAYCHUS W CIUHUIIBI, HAXOIUTh
(hopMyJIbl, CBA3BIBAIOIIME JAHHYIO (U3UUYECKYIO BEIUUMHY C APYTUMH BEIMUNHAMH;

OIMCHIBATh M3yUCHHBIE TEIJIOBBIE CBOMCTBA Tel W TEIJIOBBIE SBJICHWS, WCHONB3YSd (QU3NUIECKHE
BEJIMYMHBL: JaBJICHUE ra3a, TEMIIEpAaTypa, CPEOHs KUHETUYECKash SHEPrus XaoTUYECKOrO IBWKCHHS
MOJIEKYJI, CPEAHEKBAAPATHIHAS CKOPOCTh MOJIEKYI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHS dHEprus, padora
rasa, Kod((QHUIMEHT MMONIE3HOT0 NEHCTBUSI TEIIOBOTO ABUTATENIS; IIPH OMKMCAHWH MPABHIHLHO TPAKTOBATH
(bM3MUECKHIT CMBICT WCIIONB3YEMBIX BEIWYNH, WX OOO3HAYEHWS W EAWHUIBI, HaXOOUTh (OPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (PM3WYECKYIO BEMHIUHY C APYTHUMH BETHYNHAM;

OITHCHIBATh N3yUCHHBIE JIEKTPUUECKHE CBOMCTBA BEIIECTBA U AIIEKTPUUIECKUE SBIICHIS (TIPOLIECCHI),
WCIIONB3Ys (PH3NYECKHE BETHUNHBL: JIEKTPUIECKUN 3apsif, IEKTPHUIECKOe I0NIe, HANPSHKEHHOCTD TTOJIA,
MOTEHI[HAT, Pa3HOCTh IOTEHIIMAIOB; IPH ONWUCAHWM TPABIIIBHO TPAaKTOBaTh (UIWUECKUN CMBICI
WCIONB3yeMbIX BEIHYHH, WX O0OO03HAYEHHWS W €IWHUILBI, YKa3blBaTh (HOPMYJIBI, CBA3BIBAIONINE MAHHYIO
(hM3MUECKyI0 BEMHUUHY C APYTUMHU BENTUIHHAMU;

AHAM3UPOBATH (PU3UIECKHE TPOLIECCH U SIBICHUS, UCTIONB3Ys (PU3NUECKHE 3aKOHBI U TPUHIHIIHL:
3akoH BcemupHoro Tsrorenus, I, II u III 3akonsl HptoTOHA, 3aKOH COXpaHEHUs] MEXaHUYECKOU SHEPTHH,
3aKOH COXPAaHEHHS] UMIYJbCA, MPUHLUI CYNEPHO3ULUU CUJ, NMPUHUUII PABHOMNPABUS HHEPLUUAIBHBIX
CUCTEM OTCUETa, MOJEKYJIAPHO-KUHETUYECKYIO TEOPHUIO0 CTPOEHUSI BELIECTBA, I'a30BbIC 3aKOHBI, CBS3b
CpeIHel KMHETHYECKOW YHEPTHH TEIJIOBOTO JIBIKEHHSI MOJIEKYJ C a0CONIOTHOW TEMIIepaTypoH, MepBhId
3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHHUSI AIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3ToM pa3ianyaTth
CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MAaTeMaTH4eCKOe BBHIpAXKEHHE W YCIOBHUs (TpaHMIBI, 001acTh)
MIPUMEHUMOCTHY;



OOBSCHATH OCHOBHBIC TNPHHLIWIBI JEHCTBUS MAalIMH, NPUOOPOB M TEXHHUUYECKUX YCTPOMCTB;
pa3nuyaTth yCIoBUs UX 0€30MacHOr0 MCIOJIb30BaHUS B TOBCEIHEBHOM KHU3HU;

BBIMOJIHATH  OKCIIEPUMEHTHl [0  HCCIENOBAaHMI0 (DU3MYECKUX SBICHUH W TIPOLIECCOB C
WCTIOJIb30BaHUEM MPAMBIX W KOCBEHHBIX M3MEPEHWH, MpHU 3TOoM (HopMynupoBaTh HpodiiemMy/3agady H
TUIOTE3y Y4eOHOTr0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOTO 000pYyAOBaHUS, TPOBOJUTD
OIBIT ¥ (pOPMYITHPOBATH BBHIBOIBI;

OCYLIECTBIIATh TPSMBIE M KOCBEHHBIC HM3MEPEHHUS (U3MUECKUX BEJIMYUH, NPU 3TOM BHIOMPAThH
ONTHUMAJBHBIA CHOCOO0 W3MEpEHHsI M UCIONb30BaTh M3BECTHBIE METOIbl OLECHKH IOTPEHIHOCTEH
HA3MEPEHUN;

HCCIIENOBAaTh 3aBUCHMOCTH MEKIY (GU3NYECKMMU BEIMYMHAMH C HCIOJIb30BAHUEM MPSIMBIX
W3MEpEHH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yIbTAThl MOITYYCHHOH 3aBUCUMOCTH
(U3NYECKNX BEUYMH B BUJIEC TAONUI] ¥ TPAQUKOB, JIETaTh BEIBOJBI [0 PE3yIbTATAM HCCIICIOBAHHUS;

coOmoaTh mpaBuia O€30MacHOrO Tpyaa HpU HPOBEIEHUH HCCIIENOBAaHHM B paMKax ydeOHOro
JKCIIEpPUMEHTa, y4eOHO-MCCIENOBATENCKOM M MHPOEKTHOHW JEATEIbHOCTH C  MCIOJIb30BAHUEM
W3MEPUTEIBHBIX YCTPOUCTB U Ta0OPaTOPHOTO 000pYyIOBaHUS;

pemarb pacyéTHble 3a/a4d C SBHO 33/IaHHON (HU3MYECKOH MOJENBI0, MCIONb3ysl (U3NUYEecKhe
3aKOHBI W MPHHIUIBI, HA OCHOBE aHalM3a YCJIOBHUS 3aJaud BHIOMPATh (H3MUECKYIO0 MOJIENb, BBIIEISATH
(u3nvecKre BEIMYUHBI U QOPMYJIbl, HEOOXOMUMBIE [T €€ PelIeHus], IIPOBOJIUTh PACYETHI M OIIEHUBATH
peaTbHOCTh TOMYYEHHOTO 3HAYCHUS (PU3MUECKOI BETHYUHBI;

pemarh KadecTBEHHBbIC 3aJayl: BBICTPAaWBATh JIOTHYECKH HEMPOTHBOPECUMBYIO  IIEMTOUKY
paccyXaeHui ¢ ormopoii Ha U3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3UYECKHE SBICHUS;

WCIOJIb30BaTh MPU PENIeHWH Yy4eOHBIX 3aJlad COBpEeMEHHbIe MH()OPMAIMOHHBIC TEXHOJIOTUU JIJIsI
MOWCKA, CTPYKTYPUPOBAHMS, HWHTEPIPETAIMM M TPEACTABICHUS Y4eOHOH H HAYYHO-TIONMYJISIPHON
nHboOpMaluK, IMOMYYEHHOW W3 Pa3IMYHBIX HMCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH IOIy4aeMYIO
HHpOPMAITHIO;

IIPUBOAUTH IIPUMEPHl BKIAJAa POCCUICKUX M 3apyOEXHbIX Y4YEHBIX-(U3UKOB B pa3BUTHE HAayKH,
00BsCHEHUE TPOLIECCOB OKPY’KAIOLIEr0 MUPa, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

UCTIONb30BaTh TEOPETUYECKHE 3HAHMSA MO (HU3MKE B IOBCEJHEBHON JKM3HH U1 OOECTICUECHHS
0€30MacHOCTH IIpU OOpaIlleHUHU ¢ IpUOOpaMH U TEXHUUECKUMHU YCTPONUCTBAMH, JUI COXPAHEHUS 310POBbs
1 COOJIIOEHHSI HOPM SKOJIOTMYECKOT0 [TOBEJCHNUS B OKPYXKaIOLIEH Cpere;

paboTtaTh B rpymIie ¢ BHIIOJIHEHUEM PA3JIMYHbIX COLUANIBHBIX POJIEH, IJIAHUPOBATh PabOTy IPYIIIHI,
palMoHATIBHO PACHpEneNiTh O0S3aHHOCTH U IUIAHUPOBAThH AEATEIBHOCTh B HECTAHIAPTHBIX CUTYalMAX,
aJIeKBaTHO OLICHUBATh BKJIAJ K)KJIOr0 U3 YUACTHUKOB I'PYIIIEI B PELIEHHE PACCMATPUBAEMOI MTPOOIEMBI.

K xonmy oOyuernns B 11 kiacce mpeqMeTHBIE Pe3YyIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaKaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEPax PoJib U MecTO (PU3HMKU B (POPMHUPOBAHUU COBPEMEHHON Hay4HOMH
KapTHHBI MUPA, B PAa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJOTUH, B IPAKTUYECKONW AEATEIbHOCTH JIIOACH,
LETOCTHOCTD U €IUHCTBO (PU3NYIECKON KapTHHBI MUPa;

YUUTBIBATh TPAHUILIBI IPUMEHEHHUS M3YYCHHBIX (PU3MYECKUX MOJENEeH: TOUEUHbIH 3JIeKTPHYECKUN
3apsif, JIyd CBETa, TOYEUHBIH HCTOYHUK CBETa, sJACpPHAsi MOIEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO
SApa IpH pelIeHnH QU3NYECKUX 3a1ad;

pacmosHaBaTh (Qu3nyeckue sBIEHHA (Tpouecchl) M OOBSICHATH WX Ha OCHOBE 3aKOHOB
JJEKTPOIMHAMUKA W KBAaHTOBOM (DM3MKH: DJEKTPUYECKasi IPOBOAMMOCTH, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JAEHCTBUS TOKA, B3aUMOAEHCTBHE MAarHUTOB, 3JIEKTPOMArHWTHAs WHAYKIHSA,
JeCTBIE MarHUTHOI'O I10JIs1 HA TPOBOAHUK C TOKOM U JIBUIKYILHUICS 3apsi[l, 3JIEKTPOMAarHUTHBIE KOneOaHus
W BOJIHBL, NPSMOJMHEHHOE PacCIpOCTpPAaHEHUE CBETa, OTPAXKEHUE, INPEIOMIIEHUE, HHTep(epeHns,
mupaKkyst W TONSpHU3alMs CBeTa, AWCIEpCHs cBeTa, Qotodnekrpudeckuid 3ddekt (doroaddexr),
CBETOBOE [IaBJICHHE, BO3HMKHOBEHHME JIMHEHYAaTOro0 CIIEKTpa aToMa BOAOPOJA, E€CTECTBEHHAas U
HCKYCCTBEHHAs paJHOaKTUBHOCTD;



OMUCHIBATh HW3y4YCHHBIC CBOWCTBA BEIIECTBAa (DJIEKTPUYECKUE, MAarHUTHBIC, OINTHYECKHE,
ANEKTPUUECKYIO TPOBOJUMOCTD PA3IMYHBIX CPEM) U 3JCKTPOMAarHUTHBIC SIBIEHHS (IIPOLIECCHI), UCTIONb3Ys
¢$u3nvecKre BEMUUMHBL: SJCKTPUUECKUN 3apsi, CHIIa TOKa, JIEKTPHUECKOE HANPSKEHUE, IIEKTPHUECKOe
CONPOTUBJICHUE, PA3HOCThH IMOTEHIIMAJIOB, 3JCKTPOABMKYIIAs CHJia, pad0Ta TOKA, MHIYKLIUS MarHUTHOTO
noJs, cuiia Ammnepa, cuia JlopeHna, MHIYKTUBHOCTD KaTYIIKH, SHEPTHS SJIEKTPUYECKOr0 U MATHUTHOTO
moJiel, MEepHoA W 4YacToTa KoieOaHWH B KoJeOaTeNbHOM KOHTYpE, 3apsa M CHIIa TOKa B TIpolecce
TapMOHHYECKHX AJIEKTPOMArHUTHBIX KoJeOaHuii, POKyCHOE pacCcTOSHUE W ONTHYECKasl CUJIa JIUH3BI, IPU
OlMCaHWU IPaBUJIbHO TPAKTOBATb (1)I/I3I/I‘-I€CKI/II\/'I CMBICJT HUCIIOJB3YEMbBIX BCJIMYUH, HUX O6OSHa‘ICHI/IH u
CANHUIIbI, YKa3bIBaTh q)OpMy.TII)I, CBA3bIBAIONIUEC JaHHYIO (1)I/I3I/I‘-ICCKYIO BCIIMYUHY C APYTMMU BCIMYHNHAMU,;

OMNUCBIBATL M3YYCHHBIC KBAHTOBBLIC SBJICHUSA W MNPOLECCHI, HCIIOIb3Ys (I)I/I3I/I‘-ICCKI/IC BCIIMYUHBI:
CKOPOCTD 3JICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJIHBI 1 4aCTOTA CBETA, SHCPIUd U UMITYJIbLC q)OTOHa, nepuon
nojrypacriaza, SHEprus CBA3M aTOMHBIX AAC€P, ITPU OIMMMCAHUHN NPAaBUJIbHO TPAKTOBAThH (1)1/131/1qule1171 CMBICJI
HCIIOJIb3YEMbIX BCIWYWH, UX 0003HaYeHust u CAUHUIIBI, YKa3bIBATH (I)OpM}/J'H)I, CBA3BIBAONIUC JaHHYIO
(hpM3MYECKYIO BEIMUMHY C APYTUMH BEJTUUMHAMH, BBIYUCIISTh 3HaUCHHE (DU3MUECKON BEIIMYUNHBL;

AHAJIMN3UPOBATH (I)I/ISI/I‘ICCKI/IC IMPOUCCChI U ABJICHUSA, UCIIOIb3YA (1)I/I3I/I‘ICCKI/IC 3aKOHBI Y MTPHUHIUIIBI:
3akoH OMa, 3aKOHBI TIOCJIEAOBATENBHOrO U MapajlieIbHOr0 COSIMHEHUs] TIPOBOJHUKOB, 3aKOH JKoyIsi—
Jlenna, 3aKOH 2JIEKTPOMAarHUTHOW MHIYKIMH, 3aKOH MPSMOJIMHEHHOT0 paclipoCTpaHeHHs CBETa, 3aKOHBI
OTpPaXEHHUsI CBETa, 3aKOHBI MPEIOMJICHHS CBeTa, ypaBHeHHMe OMHIITeHHa a1 (oToaddekra, 3aKOH
COXpaHEHUS DHEPTHH, 3aKOH COXpPaHEHUsSI UMITYJIbCa, 3aKOH COXPAHEHHs DIIEKTPUYECKOTO 3apsja, 3aKOH
COXpaHEHHs] MacCOBOTO YMCIIA, ITOCTYNNAThl bopa, 3aK0H paJlMoaKTHBHOTO paclajia, pyu 3TOM pa3inydaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKECHUE M YCIOBUS (TPAaHUIIBI, 00JIACTH)
MIPUMEHNUMOCTH,

ONpEACIATh HaIlpaBJICHHUE BCKTOpAa HWHAYKIIMWM MAarHuTHOI'O IIOJA IIPOBOJHMKA C TOKOM, CHJIbI
Awmriepa u cwtbl JlopeHta;

CTPOWTD ¥ OIHCHIBATH H300paKEHHE, CO3/IaBAEMOE TUIOCKUM 3€pPKaJIOM, TOHKOM JTMH30M; BBIIOIHATD

9KCHEPUMEHTHI 0 HCCICOBAHUIO (PM3MUECKUX SIBJICHUN M TIPOIECCOB C
WCTIOJIb30BAaHUEM TPSIMBIX U KOCBEHHBIX H3MEpEHUi: MmpH 3ToM (opmynupoBaTh mpobiemy/3anady u
TUTOTE3y Y4eOHOr0 IKCIIEPUMEHTA, COOMPaTh YCTAHOBKY U3 MPEIOKEHHOTO 000PYyI0BaHMSI, IIPOBOANTD
OIBIT U (hOPMYITHPOBATH BHIBOJIBL;

OCYIIIECTBIIATH TPSIMBIE M KOCBEHHBIE M3MEpEHUs (PU3MYECKUX BEITHMYHMH, MPHU ITOM BBIOMPATH
ONTUMABHBIN CIIOCOO0 W3MEpEeHHs] W WCIIONB30BaTh HM3BECTHBIE METOABI OIEHKH MMOTPEenTHOCTEH
HU3MEpEHUI;

WCCIIEIOBATh 3aBUCHMOCTH (PH3MYECKUX BEIMYHWH C WCHOIH30BAHMEM MPSIMBIX H3MEPEHHIA: MPHU
9TOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCHPOBATh pPE3ydbTaThl MOITYYEHHOW 3aBHCHMOCTH (DHU3MUECKHX
BEJIMYWH B BUE TaOIHI 1 TpauKOB, IENaTh BBIBOABI 110 pe3yabTaTaM HCCIEJOBAHMS,

coOroaTh mpaBmiia 0e30MacHOro TpyJa MPHU MPOBEACHWW HCCIEIOBAaHWNA B paMKaxX y4eOHOrO
JKCIIEpUMEHTa, YYEeOHO-HCCIENOBATENbCKOM W  IMPOEKTHOW JEATENhbHOCTH C  HCIOIh30BAHHEM
M3MEPUTEIHHBIX YCTPOUCTB U JJA00OPaTOPHOTO 000pYIOBaHUS;

pemate pacu€THble 3aJaydl C SIBHO 3aJaHHON (YM3WYECKOH MOJIENBI0, HCIONB3YS (U3NYECKHE
3aKOHBI W TIPUHIIMITEI, HA OCHOBE aHAIM3a YCIOBHUS 3aJadd BHIOMpaATh (DM3WUYECKYIO MOJENb, BBIICIATH
(m3uueckue BeMIUHBI U (OPMYIIBI, HEOOXOMUMBIE MJIs €€ PEeIIeHuUs], IIPOBOAUTE PAcU€Thl M OIICHUBATH
peaTbHOCTh TTOTYYEHHOT0 3HAYeHUs (DU3UUECKON BEIINYUHBL;

pemaTh KadecTBEHHBIE 3a/a4yd: BBICTPAaWBATh JIOTHYECKH HENPOTHBOPEYUBYIO  IIETIOYKY
paccyXIeHuil ¢ onopoii Ha N3y4eHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHNUS,

WCIIONB30BaTh MPH PElIeHNH y4eOHBIX 3a]ad COBPeMEHHBbIe WH(GOPMAIIMOHHBIC TEXHOIOTUH IS
MOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAlMA W TPEACTABICHUS YyYEOHOH U HAay4IHO-TIOMYJISIPHON
nH(oOpMaIuK, TOJYYSHHOW W3 PAa3JIMYHBIX HCTOYHUKOB, KPUTHYECKH AaHAIU3UPOBATH IMOIy4aeMYIO
uH(pOpPMAaIHIO;



OOBSCHATH IPUHIIMITHL ACHCTBUS MAIIKH, TPUOOPOB U TEXHUUECKUX YCTPOHCTB, pa3inyarh yCIOBUS
ux 0e30MacHOro UCIOIb30BaHMUS B MIOBCEHEBHOMN YKU3HU;

MPUBOANTH MPUMEPHI BKIAAA POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(HU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHN € TIPOLIECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCTOJIb30BaTh TEOPETUUECKUE 3HAHWS MO (HU3MKE B IOBCEJHEBHOW JKM3HU sl oOecredeHHs
0e30MacHOCTH MTPH OOpaIlleHNH ¢ MPUOOpaMH i TEXHHYECKUMU YCTPOMCTBAMMU, JJIsi COXPaHEHHS 37I0POBbS
U COOJIOICHHSI HOPM SKOJIOTHYECKOTO MTOBEJICHHUS B OKPYKaIoLIeH cpee;

paboTaTh B rpymirie ¢ BEIIOIHEHHEM PAa3IMYHbIX COLUAIBHBIX POJIed, IIIAHUPOBATh padoTy TPYIIIHI,
palMOHAaTIBbHO PaCHpENeNsTh 00s3aHHOCTH U TUIAHHPOBATH AEATEIHHOCTh B HECTAHJAPTHBIX CHUTYaIHAX,
a/ICKBATHO OIICHWBATh BKJIAJI K&XKJIOrO M3 YUACTHUKOB TPYIIIIHI B PEIICHHE PACCMATPUBAEMOI MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznea 1. DUBUKA U METO/JbI HAYUHOTI'O ITO3HAHUSL
bu6moreka [{OK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO ITO3HAHMS 2 https:/m.edsoo.ru/7f41bF72
Hroro mo pazmeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kinematitia ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpPAaHCHUS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fA1bF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnmuoreka [JOK
32 OCHOBEI TEPMOIHHAMIKi1 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa LIOK
' @da30BbIe IEPEXO/IBI 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
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny

24

Paznea 4. JIEKTPOAUHAMMUKA

bu6moreka [IOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkHM B 12 bubnuoreka [IOK
' pa3JIMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 22
PeszepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne n/n P Konrpoabubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazpen 1. QJIEKTPOANHAMMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuotexa [JOK
' HHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHHUSI U BOJIHbBI
21 MexaHW4eCcKHe U 3JIEKTPOMArHUTHbBIE 9 1 bubnuoreka [IOK
' KOJICOaHusI https://m.edsoo.ru/7f41c97¢
29 MexaHW4eCcKHe U 3JIEKTPOMArHUTHbBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [{OK
2:3 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJILHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnuoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazpeny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DNeMEeHThl KBAaHTOBOW ONTHKHU 6 htts://m.edsoo.ru/7f41c97c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK



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 PO

bu6moreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3ZUKHU

5.1 DneMEeHTbl aCTPOHOMHUU U aCTPOPU3UKU 0 E;ﬁj;f::;igﬁﬁfﬂcwc
Uroro mo pazneny 0
Paznen 6. OBOBIIAIOIEE IOBTOPEHUE

6.1 Oo6o06maroree MOBTOpPEHNE 11 ft?rfsnll;l r%f:(;;ig r(l)J/I§f41c97c
Hroro no pazmeny 11
Ha3Banue MoayJist
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTnueckue op
n/n Bcero u3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoTsbI
pecypchl
duznka — HayKa 0 MPUPOJIE.
1 Hayunrie MeTz;H H03PH5HH51 1 bubmorexa LHOK
i https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpa
Ponb 1 mecTo ¢usuku B

9 (hopMUpOBaHUHN COBPEMEHHOM 1 bubmuotexa [JOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IEATEIILHOCTH JIFOJEH
Mexannueckoe IBIUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHHUIECKOTO 1 bubmuorexa [JOK
nerokeHusd. [lepemenienue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHEITHOE 1 bubnuoreka [IOK
NBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPsAMOIMHENHOE 1 bubnuoreka [IOK
NBIDKECHUE https://m.edsoo.ru/ff0c372e
KpuBonuHneitHoe 1BUXeHUE.

6 JIBr>keHre MaTepralibHOM TOYKH TI0 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
[IpuHiun oTHOCKUTENBHOCTH | anumes.
bubmuoreka [JOK
7 WNHepuuanbHble CUCTEMBI OTCUETA. 1

[Tepsrrit 3axk0oH HeroTOHA

https://m.edsoo.ru/ff0c3be8



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/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunnun

8 CYIIEPIIO3UIINY CUI. BTOpO# 3aKkoH bubmorexa [JOK
yrep H ’ p . https://m.edsoo.ru/ff0c3be8
HrproTona nst MaTepraibHOM TOUKH
Tperunii 3akoH HproToHa 115t bubnuoreka [IOK

9
MaTepUaIbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

10 TspKecTH. IlepBas kocMuyeckast bubmmorexa ITOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

11 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18

12 CBoboaHoOe masieHne. Y CKopeHue bubmuorexa [JOK
cBOOOIHOTO MaJeHUS https://m.edsoo.ru/ff0c39cc
Cuia tpenust. KoapduimmeaT TpeHust.

13 Cuia C§H OTI/IBJIeI({bI/(Ii; npu BI/IE(GHI/II/I bubmmorera ITOK

P pr il https://m.edsoo.ru/ff0c3f76
TeJla B )KUJIKOCTH HJIH Ta3e
[TocrymarensHOE W BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJOTO TeIa. bu6mmoreka [JOK
Mowment cuisl. I1nedo crnel. YeiaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Teja
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMBI MaTEPHAIIbHBIX TOYECK. bu6mmoreka [JOK
Wmiynbc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMItyasca. PeakTuBHOE JBUKEHHE
PaboTa 1 MOIITHOCTH CHUJIBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuorexa [IOK
ToukH. Teopema 00 H3MEHEHHUH https://m.edsoo.ru/ff0c4502
KHUHETUYECKOI SHEPr U

17 [loTreHunanbHas SHEPTHUsL. bubmuoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenumanpHast SHEPTHS YIIPYTO
nehopMUpPOBaHHON TPYKHUHBI.
[loTrenumansHas SHEPrHs TeNa BOIU3U
MIOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe ¥ HEMOTEHIINATIBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHMYECKOW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHUs MEXaHUYECKON
SHEPTUU

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

Pemtenune 3amau. PaboTa 1 MOIIIHOCTE
cuiel. Kunetnueckas u
MOTEHIMATIbHAS SHEPT U

20

KonTtponsHas padota o teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKOM Teopuu. bpoyHoBCKOE
newkenue. uddysus

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHus ra3oB, KUJIKOCTEH
U TBEPJIBIX TEI

23

Macca MOJICKYII. Koaunuecto
BemiecTBa. IlocTosHHas ABora):[po

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp
Lenbcus



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Wneanpusiii raz B MKT. OcHOoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa
26 CpeaHEN KUHETUYECKON SHEPrUuU bubnuotexa [JOK
JBUKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanpToHA. ['a30BbIC 3aKOHBI
28 Pemenwue 3amad. ['a30BbIe 3aKOHBI
29 H3omnporiecchl B uaeanbHOM ra3e u ux bu6moreka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
Bnyrpennss sHeprus
TEPMOANHAMUYECKOMN CHCTEMBI U
30 crroco0n1 e m3meHenus. Koamaectso bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0JHOATOMHOTO HUEaTBEHOTO
rasa
31 Buasl Terionepenaun bubmorexa ITOK
https://m.edsoo.ru/ff0c5¢c36
VY aenpHas TEIIOEMKOCTD BEIIECTBA.
32 KonnuecTBo TETUIOTHI pu bubmiorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AauadaTHbIi IpoIiece
33 [TepBrIit 3aKOH TEPMOJUHAMUKU U €TO bubnunoreka [IOK
MPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs npoiieccoB B
34 HpI/Ip(I))I[e. Bropoit 1:3)31<0H bubmmorexa TIOK
https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Ipunuun nevictus u KITJ{ Ternosoit bubmuoreka [JOK

MalllMHbI

https://m.edsoo.ru/ff0c600a



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

36

uxn Kapuo u ero KIIZ{

DKoorndeckue mpooIeMbl

37
TETUIOHEPTETHKHI
38 O6o06marmuil ypok «MoseKyaspHas bubnmoreka [JOK
¢u3nka. OCHOBBI TEPMOTMTHAMUKID https://m.edsoo.ru/ff0c6938
KonTponsHas pabora no teme
39 «MounekynsipHas puszrka. OCHOBBI bubamorexa [IOK
YA ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBaHue 1 KOHJIEHCAITHSI. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOcCOoIOTHAS ¥ OTHOCHTEIIbHAS
41 BJIAXXHOCTh BO3ayXxa. HackImeHHbIi bubmorexa IIOK
AY%a. - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramnmyeckue u
42 amopdHbIe Tena. AHU30TPOIHUS bubnuoreka [IOK
CBOMCTB KpucTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
KPHUCTAILIBI.
[TnaBneHre U KPUCTAUTA3ALIHS.
43 VenpHas TEII0TA IJIaBICHHS bubmorexa [TOK
8 ' https://m.edsoo.ru/ff0c6708
Cybnumarnus
bubmuorexa [JOK
44 0
¥paBHeHHe TEMoBoro banarca https://m.edsoo.ru/ff0c6820
Onexrpu3anus Tea. IJISKTPUICCKUM
45 3aps, pZ[BaL;I/I a DIIEKT I/I‘II;CKI/IX bubmmorexa TIOK
PAL A P https://m.edsoo.ru/ffOcébcc
3apsIoB
[TpoBOAHUKH, AUATEKTPUKH U
POBOA 8 P bubmuorexa [JOK
46 MOJYIPOBOJAHUKHU. 3aKOH COXpaHEHUS

QJICKTPUYCCKOTO 3apsdaaa

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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B3aumoneiicTBue 3apsiioB. 3aKoH

47 Kynona. Toueunslil 2JIeKTpUYECKUI bubmorexa LIOK
https://m.edsoo.ru/ffOc6ce4
3apsin
Hanpsox€HHOCTB 311€KTpUYECKOro
48 nons. [IpuHnyn cyneprnosunuun bubnuoreka [IOK
BNEKTpUYECKUX noneu. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaboTa cuit a5eKTpoCcTaTHIeCKOTO
49 nostst. [Torennman. PasHocth brbmorexa [TOK
HOTEHIHATOB https://m.edsoo.ru/ff0c6f00
[TpOBOTHUKH U TUAICKTPUKH B
50 AEKTPOCTATHYECKOM ITOJIC. bubmorexa [TOK
https://m.edsoo.ru/ff0c7018
JysnexTpuueckas NpOHUIIAEMOCTh
N bu6mmoreka [JOK
>1 JneKTpodmKocts. Konyercatop https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIOCKOTO
52 KOHJIEHCAaTOpa. DHEPrus 3apsiyKeHHOTO Bubmmorexa TIOK
https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
53 Pemenue 3aga4. S1eKTPOEMKOCTD.
DHeprus 3apsHKeHHOTO KOHIEHCaTopa.
[IpuHIMNO OeiCTBUS U TPUMEHEHHE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
54 amnmnapara, CTpyHHOTO IPUHTEPA.
DNeKTpocTaTUYeCKas 3aluTa.
3azeMJiieHHeE IEKTPONIpHOOpPOB
DNEKTPUYECKUN TOK, YCIIOBHS €T0
55 cyuectBoBaHus. [IocTOsIHHBIN TOK.

Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma i



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ydacTka 1enu

56

[NocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE
MpoBOAHUKOB. JIaboparopHas padota
«M3y4yeHne cMEmaHHOTO COCTUHEHUS
PE3UCTOPOBY

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH ITEKTPHUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bu6moreka [{OK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma Juis MOJIHOM (3aMKHYTOI)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenune DJ1C ucTtouHnka Toka 1
€ro BHYTPEHHETO CONPOTUBIICHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs MTPOBOIUMOCTD TBEPIBIX
METaJIOB. 3aBUCHMOCTH
COTIPOTHUBIICHUS METAJIIOB OT
temriiepaTypbl. CBEpXIpOBOIUMOCTh

60

DIIEKTPUYECKUI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

61

[TomynpoBoAHUKH, UX COOCTBEHHAs! U
MpUMeCcHast MPOBOAUMOCTh. CBoiicTBa
p—n-niepexona. [ToynpoBoJHUKOBEIC
MPUOOPHI

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

62

DNEKTPUUYECKUI TOK B pacTBOpax U
pacIuiaBax 3JI€KTPOJIUTOB.
ONEKTPOIUTHYECKAS TUCCOLMALINS.
DneKTpoan3

bu6muoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

aﬂeKTpI/I‘-IeCKI/Iﬁ TOK B rasax.

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

CamocCTOSITeNTbHBIN U
HECaMOCTOSTEIbHBIN pa3psal. MonHus.
[Inazma
DneKTpudecKue mpudopsl U
64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
65 O6o0maronuii ypok 1 bubnuorexa [JOK
«DNEKTPOTMHAMHKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme
«Qnekrpocraruka. [locTossHHbIN bubnuoreka [IOK
66 N 1
3JIEKTPUYECKU TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»
Pe3epBHbIit ypok. KonTposibHas bubnuoreka [IOK
67 1
pabota o Teme "DIeKTpoauHAMUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBubIit ypok. O600maromui ypok 1 bubnuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
o
‘:;H Tema ypoka Beero Konrpoabubie | IlpakTHueckue fl[:;:e}[l/[ﬂ :g[?a[;zl;:;eenbﬂme
padoTsI padoThbI pecypest

[TocTostHHBIC MarHUTHI U UX

1 B3auMo/ieiicTBre. MarHuTHOE T0JI€E. 1 bu6mmoteka [IOK
BexTtop MarHUTHOM UHIYKIUH. https://m.edsoo.ru/ff0c9778
JInHMY MarHUTHOW MHIYKIUU
MarauTHO€ noJie TPOBOJHUKA C

9 TokoM. OnbIT Dpcrena. 1 bu6moreka [OK
B3anmopaericTBie mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

bu6mmoreka [{OK

3 Pemenune 3amay. Margursoe 1osie 1 httos://m. edsoo.ru/ff0cosfe
JleiicTBe MarHMTHOTO IOJISA Ha bubmuorexa [JOK

4 1
MPOBOJHUK ¢ TOKOM. Cuita Ammepa. https://m.edsoo.ru/ff0c9acO
JleificTBMe MarHMTHOTO II0JIS Ha

5 JBUKYILYIOCS 3apsDKEHHYIO YaCTHUILY. 1 bubmuorexa [JOK
Cuna Jlopenna. PaGoTa cuibl https://m.edsoo.ru/ff0c9df4
Jlopenna
DIEeKTpOMAarHuTHask MHIYKIIUS.
[ToTok BekTOpa MarHUTHOM

6 naaykuuu. DJ1C naayknuu. 3aKoH 1
ANEKTPOMArHUTHOM MHAYKIIMHU
Dapanes

7 Pemenne 3agau. 3akon 1 bubmuoreka [JOK

BHeKTpOMaFHHTHOﬁ UHAYKIIUHN

https://m.edsoo.ru/ff0cal50



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
https://m.edsoo.ru/ff0ca150

NuayKTUBHOCTS. SBIICHHE
camounaykiuu. J/C
CaMOMHJIyKIIMU. DHEPrus
MAarHUTHOTO TIOJISI KATYIIKA C TOKOM.
DNEeKTPOMarHuTHOE T0JIe

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

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHbIE MarHUTHI,
AJIEKTPOMArHMTHI, AEKTPOIBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
VMHJYKIMOHHAs NI€Yb

10

O6o06matromuii ypok «MarautHoe
rnoJie. DNEKTPOMArHUTHAS UHIYKIUSD)

bu6moreka [OK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas padoTa o teme
«MarsuTtHoe noJe.
DneKTpoOMarHuTHas UHIYKLIHSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKUE
KojieOanus. 'apMoHUYecKue
KoJicOaHus. YpaBHEHHUE
rapMOHUYECKHX KOJICOAHHH.
[IpeBpaienue sHeprun

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

Pemenne 3agau. ['apMoHnyeckue
KoJIeOaHus

14

Konebartenbublit koHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIE KOJIeOaHus B
UJealbHOM KoJIe0aTeTbHOM KOHTYPE.
AHAOTHUS MEXKIYy MEXaHUYECKUMU U
ANIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

bubnmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHna. 3akoH
COXpPAaHEHUS DHEPTUHU B UJICATIbBHOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbh9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

K0J1e0aTeIbHOM KOHTYpE

16

[Ipencrasnenue o 3aTyxarmux
KoseOaHusx. BeiHyXIeHHbIE
MeXaHHYeCKHe Koyiebanus. Pesonanc.
BI)IHY)KZ[CHHI)IC 3JI€KTpOMaFHI/ITHI)I€
KoJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsblit Tok. CHHYCOUJAJIbHBIN
MepeMEHHbINA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JIEMCTBYIONIEE 3HAUEHUE CUJTBI TOKA U
HaIpsKEHUs

bu6moteka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBocTso,
nepeaayda u moTpediIeHue
AIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M MPAKTUUECKOE
MIPUMEHEHHE AIIEKTPUIECKOTO
3BOHKA, TeHepaTopa MepeMeHHOT0
TOKa, JINHUH JIEKTpoIepe1ad

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKHU TTPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
AJIEKTPOIHEPTUH B IIOBCETHEBHOM
KU3ZHU

21

MexaHn4yecKue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CKOpoOCTb pacnpoCTpaHEHHS U JUINHA
BOJHBI. [lonepeunsle U MPoI0IbHbBIE
BOJIHBI

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

22

3Byk. CkopocTh 3ByKa. I poMKOCTB

bubmuoreka [JOK



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3ByKa. BeicoTa Tona. TemOp 3Byka

https://m.edsoo.ru/ffOcccOc

SHGKTPOMaFHI/ITHI)IG BOJIHBI, UX

23 cBoOMcTBa U ckopocTh. [1Ikana bubmmorexa [TOK
poct®- https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJTH
[TpuHIMIBI paTUOCBI3U U
24 TeneBuieHus. Pa3BuTue cpencTs
cBs3u. Pagunonokanus
o5 KonTponsnas padora «Konedanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonurHeNHOE pacnpoCcTpaHeHUE
26 CBETa B OJHOPOJIHOM Cpejie. bubmuorexa [JOK
ToueuHsblii ICTOYHMK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxxeHue cBeta. 3aKOHBI
27 oTpaxeHus ceera. [loctpoenue bubnuorexa LIOK
p . p https://m.edsoo.ru/ffOcd4e0
n300pakeHuil B IJIOCKOM 3epKajie
[Ipenominienue crera. [TonHoe
08 BHYTPEHHEE OTPakKEHHUE. bubnuoreka [IOK
[IpenenpHbliA yroJ MoJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKEHUS
bubmuorexa [JOK
29 Pemenne 3amau. I1penomienue ceera
s P https://m.edsoo.ru/ff0cd67a
JIunsel. [loctpoenue n3o0paxeHuit B
30 nuH3e. opmyna TOHKOM JIMH3BI bubmmorexa TIOK
+TOPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JTMH3bI
31 Pewrenue 3anau. @opmyia TOHKON
JTUH3bI
32 JHucnepcus ceeta. CIOXKHBIN COCTaB



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

oenoro cBera. LIBerT.

WuTepdepennus cera. Audpaxims bubnuoreka [IOK
33 N
ceta. JludpaknuonHas pemeérka https://m.edsoo.ru/ff0ced22
34 [TorepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
OnTryeckue npruOOpPbI U yCTPOKUCTBA
35 Y YCJIOBHSI X O€30TIaCHOTO
MIPUMECHCHHUS
I'paHUIBI TPUMEHUMOCTH
KJIaccnueckor MexaHukH. [loctynarel bubnuoreka [{IOK
36 .
CIIeIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTH
37 OJIHOBPEMEHHOCTH. 3aMEJICHHUE bubmmorexa [IOK
AHOBP ] . https://m.edsoo.ru/ffOcfa42
BpEMEHU U COKpAILlEHUE JJTUHBI
DHEPrusi ¥ UMITYJIbC PESITUBUCTCKOM
38 gacTHUIbl. CBS3b MAcChl C SHEPTHEH U bubmorexa [JOK
Hel P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrusi MOKOs
KonTtponbHas pabora «OnTHka.
39 OCHOBEI cIelIHAJIbHON TEOPUH Brbmorexa LJOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTH
40 ®otonbl. opmyna [lnanka. DHeprus bubmuorexa [JOK
U uMnynbc GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIE0BAHNE Bu6 [IOK
nonIMoTeKa
41 .0 A.T.
orodpexra. Orpire! https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akoHbl poTtorddekra. YpaBHEHUE bubnunoreka [IOK

OitHiTeitHa i porodrddexra.

https://m.edsoo.ru/ff0d015e



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
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

«Kpacnas rpanuna» dpotospdekra

Hasnenune cBeta. Onbite [1. H.

bu6moreka [IOK
43 JlebeneBa. XUMHUYECKOE JCHCTBHE
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa n
MPAKTUYECKOE MPUMEHECHHE:

44
($oTO3MEMEHT, POTOAATUHK,

COJIHEUHas OaTapesi, CBETO MO

45 Pemenne 3amad mo reme «3JIeMEHTHI bu6mmoteka [IOK
KBaHTOBOM ONTHUKN https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnbITEI

46 Pesepdopna mo paccestHuiO o-4acTH Bubmmorexa [IOK

peOpA p t https://m.edsoo.ru/ff0d091a
[lnanerapHas Mozienb aTOMa
bu6mmoreka [{OK
47 [Toctynater bopa
Y P https://m.edsoo.ru/ff0dOafa
N3nyuenue u norsiouieHre GoToHOB
MpU MEPEeXoje aToMa ¢ OJHOTO bubnuoreka [IOK

48 .

YPOBHS 3HEPTrUU Ha Ipyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BonHoBble cBolicTBa yacTuil. BoJsiHb

49 ne bpoitns. KopnyckyinspHo- bubnunoreka [IOK
BOJIHOBO# nyanu3m. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE M3JTy4YCHUE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmnsiThl Pesepdopna mo bubnuorexa [IOK
OIIPENEIIEHUIO COCTaBA https://m.edsoo.ru/ff0d0ofd2
PaIMOaKTUBHOTO U3ITYYCHUS

51 Caoiicta anb(a-, 6era-, raMmma-



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

u3nydeHus. BiusHue
PaaMOaKTUBHOCTH HA KUBbBIE
OPraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anba-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMma-u3nydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B sITIpE.
SnepnHbie peakuuu. AnepHbIin
peaktop. [Ipo6ieMbl, MepCIIeKTUBHI,
AKOJIOTUYECKHUE aCTICKTHI SIICPHOM
SHEPTETUKHU

bu6moreka [OK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTUlbl. OTKpbITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U

perucTpaium 3J1eMeHTapHbIX YaCTHII.

Kpyrasiit cton «@yHaaMeHTaIbHbIE
B3auMoaeiicTBua. EquncTBo
(bM3UYECKO KapTUHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

IToaroroBka x EI'D. Pemenune
saganui EI'D. Mexanuka

56

ITonroroBka k EI'D. Pemenue
3aganuil EI'D. MonekynspHas
(duzuka

57

ITonroroBka k EI'D. Pemenue
3amanuil EI'D. DnekrpoanHamuka

58

ITonroroska x EI'D. Pemenune
saganui EI'D. Ontuka

59

ITonroroska x EI'D. Pertenne



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

sagauuii EI'D. CBeTOBBIE BOJTHBI

60

[ToaroroBka k EI'D. Oewenue
3agannii EI'D. KBanroBas gusnka

61

Wrorosas koHTpoJibHasA paboTa

62

Oo6o06maromuii ypok. Ponb pusuku u
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIHATbHOM 1
ATUYECKOM cdepax AesITeNLHOCTH
YeJIoBEKa

63

O6o06matomuii ypok. Pois u Mmecto
(U3HMKN ¥ aCTPOHOMUH B
COBPEMEHHOMN HAyYHOU KapTHHE
MHUpa

64

O6o06matomuii ypok. Posb
(bu3uvecKoit Teopuu B
(hopMUpPOBAHHUH TIPEICTABICHUI O
(bu3nYecKoi KapTHHE MUPa

65

O6o06matomuii ypok. Mecto
(hM3UYEeCcCKO KapTUHBI MUPA B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJICTABICHUI O IPUPOJIE

66

PesepBHbIil ypok. MaruuTtHoe 1oe.
DNeKTpOMarHuTHask MHAYKLIHS

67

PesepBHbIil ypok. OnTrka. OCHOBBI
CHenuaIbHON TeOpuun
OTHOCHUTEIbHOCTH

68

Pesepuslit ypok. KBanToBas ¢usuka.
OneMEHTHI aCTPOHOMUH U

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

acTpoPpU3UKI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68







YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JUISA YYEHUKA

» ®usuka, 10 knacc/ Msikumes I7.51., Byxosies b.b., Corckuit H.H. non penakuueti Ilapdentheoit
H.A., AxuuonepHoe obiectBo «M3aarensctBo «IIpocBerieHue»

» ®uswuka, 11 kiracc/ Msxkumes I'.J1., Byxosuer b.b., Uapyrun B.M. non penakuueii [lapdentreoit
H.A., Axuuoneproe obiectBo «M3aarensctBo «IIpocBerieHue

COopHuk 3aaa4 1o ¢puzuke. PeiMkeBUY

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

DKCIEpPUMEHT B 00yUEeHUU (PH3UKE B IIKOJIE

Anrepep . TexHuka ¢pusndeckoro sxcrepumenta M. 1962

OnewiThl B fomatHei naboparopuu. bubnmmnoreuka "Ksant" B 4.

lameneprreiin JI.5., Xnepankos I1.I1. JJabopaTopus roHoro ¢usmka. 1961

Maiiep B.B. IIpocTbie onbITh ¢ yibTpa3BykoM. 1978

Maiiep B.B., Maiiep P.B. DiektpuuecTBo: yueOHbIC SKCIIEpUMEHTaIbHBIC J0Ka3aTenbcTBa. M. 2006
LIyroB B.W. u np. OxcriepuMenT B pu3nke. OuzndecKuii mpakTUKYM.

Bypos B.A. u nip. JIeMOHCTpalmoHHBIE OMBITHI 1O (hu3uKe. 6-7 KIacchl

Bypos B.A. u ap. ®poHTanbHbIe SKCIIEpUMEHTATBHBIC 3aJaHus 110 pu3uke. 6-7 KIacchl
®poHTaTbHBIE TA00PAaTOPHBIE 3aHATHS 110 GH3uKe B cpenHei mkone. bypos B.A. u np. [lox pen. A A.
[Toxposckoro M. 1974

I'opes JI.A. 3aHUMaTENBHBIE OMBITHI IO (PHU3MKE

KoBrynoBna M.I'. JlomamHuit skcriepuMeHT 1o ¢usuke. 7-11 kmaccer

b. lonat ®u3uka B urpax

JleMOHCTpalIMOHHBIH SKCIEpUMEHT 1o GHU3UKe B cTapmmx knaccax. Yacts 1. Yacts 2

XopomaBuH C.A. JleMOHCTpaiMOHHBIHN SKCcIepUMEHT 110 Gu3uke. OnTuka. AToMHas (pu3MKa (CChbUIKa
HAa 3JIEKTPOHHYIO KHHTY)

Enbuos A.B. ®ponranbhblie 1abopaTopHble paboThl o ¢usnke. 11 kmacc



Crenanos C.B., Cmupno C.A. JlabopaTopHbIii npakTukyM 1o ¢usuke. M. 2010

dusnuecknit 3KcriepuMenT B 1mkone. M. 1975

[Taxmaes H. M., H. W. [1aBnos, B. 1. Teimyk. @U3ndecKkuid 3KCIEPUMEHT B CPEAHEN LLIKOJE:
Konebanus u Boaubel. KBantoBas ¢usuka / H. M. Illaxmaes,—M.: TIpocsemenwne, 1991.
KoBTynoBuu M. I'. - Jlomamauii 3xcriepuMent 1o ¢usuke. 7-11 xnaccel (bubnmoreka yuurens
¢uzukn) - 2007

Meronuka oObyueHus pusnke

Tlopstukun E.H. Meronuka oOydenus Gpusuke

Tom 1. O6ume Bonpock! meroauku. M. 1948

ToMm 2. Meroauka 1 TEXHHKaA 3KcriepuMenTa. M. 1948

Towm 3. OcHOBHBIE JIeTaH YIPOIIEHHBIX U CaMOCIBHBIX IPHOopoB. M. 1953

Towm 4. Pucynku u ueprexu. M. 1955

Bpasepman 2.M. Beuepa no usuke B cpenneii mkone. M. [Ipocemenwne, 1969

Koran b.10O. PazmepHocTs dusudeckoit BenmmanHbl. M. 1968

Jlanuna W.4. 100 urp o ¢pusuxe. M. 1995

Jlanuna W.51. BHeknaccHas pabota mo ¢usuke. M. 1977

JlepmantoB B.B. Meroauka ¢usuku. M. 1935

MyntanoBckuii B.B. ®u3nueckuie B3anMoAeiCTBUS U KapTHHA MHUpPA B MIKOIBHOM Kypce ¢pu3uku. M.
1977

Meronudeckuii cipaBouHuK yuutens ¢pusuku. M. 2003

Hecrarnaptasie ypoxu ¢usuku. Coct. C.B. bopoposa. Bonrorpan, 2000

OpexoB B.IL., YcoBa A.B. Meronuka npenonaBanus ¢puszuku. M. 1980

OpexoB B.I1. - Konebanwust v BomHBI B Kypce pu3uku cpenHeit mkoisl - 1977

CepreeB A.B. Habmtonenus yuyamuxcst npu nu3ydeHur GU3NKA Ha epBoi cryneHn o0yuenus. K. 1987
[lIaTanos B.®. ®usrka Ha BCro xu3Hb. M.-Cno, 2003

MCTOI[I/IKa 06y‘leHI/I$I PCHICHUIO 3a1a4

Kamenkwuii C.E., Opexos B.I1. Meroanka pemieHus 3aaa4 o ¢usmke B cpenHeid mxone. M. 1971



Cemke A.U. - Hecrangaptasle 3agaun o ¢usuke (B momomps yunrenio) - 2007

OJ'II/IMHI/IaHHI)Ie 3aJa4yu

Benonunenkuit C.H. - Onmumnuamabie 3a1a4uu Mo GU3UKe IS YIaIuXxces AecaThix kiaccoB - 2013

Kembposckuii-IlonroroButenbHple 3aadn_K_onumnuagam_1mo_¢usnke 1984

IMUPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETU HHTEPHET
HHuTepHET-pECYPCHI: 2IIEKTPOHHBIE 00Pa30BaTEILHEIE PECYPCHI U3 €MHOM KOJIEKIINH IIH(POBBIX
obpasoBarenbubix pecypcos (http://school-collection.edu.ru/), xkatamora ®enepansHOro neHTpa
uH(popMaIrmoHHo-00pa3oBaTensHBIX pecypcor (http://fcior.edu.ru/): madopmanronssie, 37€KTPOHHBIE

YIIpaXHCHUA, MYJIbTUMEINA PECYPCHI, DJICKTPOHHBIC TCCThI


http://school-collection.edu.ru/)
http://fcior.edu.ru/)
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