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IMOSACHUTEJ/IBHAS 3AIIMCKA
Pabouas mporpamma mo ¢usuke ans 10-11 xmacca cocTaBieHa Ha OCHOBAaHMM  CIEIYIOIIMX
HOPMAaTHUBHO-TIPABOBBIX JIOKYMEHTOB:

1. ®epepanpHoro 3akoHa ot 29.12.2012 N 273-®3 «O6 oOpazoBannu B Poccuiickoit
Denepauuny;

2. @enepalibHOTO TOCYIApCTBEHHOIO  00pa30BaTEIbHOTO CTAaHAApTa CpPEAHEro  OOIIEero
oOpa3oBanus (yTB. Ipuka3oM MuHnucrtepcTBa oopasoBanus u Hayku P® or 17 mas 2012 r.
N 413) C usmenenusamu u donoanenusmu om: 29 oexabps 2014 2., 31 oexabps 2015 2., 29
urons 2017 2., 24 cenmsabps, 11 oexadpsa 2020 2

3. OcHOBHOI 00pa3oBaTeNbHONW NPOrpaMMbl CpenHero obmiero oobpazoBanus MBOY COII
Nel2;

4, OepnepanbHON pabodeil MporpaMMbl cpefaHero oodmero ooOpazoBaHus «Pusuka (06a30BbII
YpOBEHb)», 20231

5. Yuebnoro miana MBOY COIII Ne 12 na 2023 — 2024 y4eOnbIl TOI;

6. Ilonmoxenus o paboueil mnporpamMme y4eOHBIX MPEIMETOB, Y4YEOHBIX KYPCOB, KypCOB
BHeypouHoil nedarenbHoctTd MBOY COIL Nel2

[IporpamMa 1o ¢u3nke 06a30BOTO YpOBHS Ha ypPOBHE CpPEOHEr0 OOmIero o0pa30BaHUS
pa3paboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUI K pe3ylbTaraM OCBOEHHUS OCHOBHOM
oOpa3oBaTenbHOil mporpamMmsbl, mpencraBieHHbix B PI'OC COO, a Takke C y4éTom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHHMS W KOHLEMIUHU MpernojaBaHusl y4eOHOro
npenvera «®@u3ukay B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  Denepanum,
peaTu3yomuX OCHOBHBIE 00pa30BaTEIbHBIE TPOTPAMMBI.

Cogepxanue mporpaMMbl Mo (DU3MKE HAIpaBICHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAy4YyHOU KapTuHBI Mupa oOyuarouuxcs 10—11 kmaccoB npu oOyueHuu ux usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIFHOCTHOTO Noaxoaa. [IporpamMma 1o ¢pu3nuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3yibTataM OOYYeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb peaH3allMyd MEXIIPEIMETHBIX
cBsizell (M3MKU C €CTEeCTBEHHO-HAyYHBIMM YYeOHBIMHM IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHbIE 1I€IM M3Yy4eHHs (PU3MKU Ha YPOBHE CpeIHEro obiiero oOpa3oBaHMsl, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METalpeJMETHbIe, NpeaMeTHbIEe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIOYAET:

e [UIAHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3UKH Ha 6a30BOM YpOBHE, B TOM UYHUCIIE

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYeHus;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nka» 1Mo rojgam o0yueHHs.

®du3nka Kak HayKa 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YIEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHUN 00 OKpYXKarollemM MHpE.
[IkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MMOCKOJIBKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, H3y4aeMbIX
XumHel, ouonorue, ¢usmdeckoit reorpadueir u acrponomueil. Mcnonb3oBaHue M akKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHsS KOCMOCa, MOJYy4YeHHsS HOBBIX
MaTepHaJoB C 33/IaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue GU3MKd BHOCUT OCHOBHOW BKJIAJ] B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHBIH METO/1 TO3HAHUS NP BHINOIHEHUH UMHU Y4EOHBIX HCCIIeI0BaHUI.


https://base.garant.ru/70188902/

B ocHOBY Kypca Gu3MKH 11 YPOBHS CpeHEro o0Iiero oopa3oBaHus MOJIOKEH Psifl UIEH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypC SIBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PU3MKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoes cenepanuzayuu. B coOoTBETCTBHM ¢ HEW MaTepHall Kypca (GU3UKH 00beAMHEH BOKPYT
¢usnueckux Teopwil. Beaymumm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanogaraeT UClojb30BaHUE T'yMaHUTapHOIO
noTeHnuana (U3NIeCKOil HayKu, OCMBICIICHHE CBS3HM Pa3BUTHUSL (PU3UKH C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoes npuknaonoi nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HaKOMCTBO € IHIUPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTMYECKUX NPHIIOKEHUH N3yUYE€HHBIX TEOPUIl U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs IOCPEACTBOM BBEACHMSI JJIEMEHTOB COACpKaHMUS,
NOCBAUIEHHBIX 3KOJIOTMYECKHM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CYX/1eHUs MpoOJIeM pallMOHAIBHOTO IPUPOIOTIONIB30BAHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

Crep)KHEBBIMH DJIEMEHTaMH Kypca (M3WKH Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
SBISIOTCS (pu3MUecKkue Teopur ((HOpMHUpPOBAHWE NPEICTABICHUH O CTPYKType MOCTPOCHHUS
¢u3nueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
IPEICTABICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U TIPOIIECCOB).

CucCTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (DM3MKU pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHu3alK 3KCIIEPUMEHTAILHON JesSTeabHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
1abopaTopHEIX PaboT, KOTOphIE B MporpaMme IO (GU3NKEe OOBEAMHCHBI B OOIIMIA CITMCOK
YUEHHUYECKUX TPAKTUYECKUX padoT. BriieneHne B yKazaHHOM IMEpEeYHE JIADOPATOPHBIX padoT,
IOPOBOJUMBIX ISl KOHTPOJSL M OLEHKH, OCYLIECTBISETCS YYacTHHKaMHM 00pa3oBaTeIbHOIo
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHaleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieuynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (H3MYECKUX BEIMYMH M TIOCTAHOBKY OMBITOB IO IPOBEPKE
IPEIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUTSL pacU€THBIX 3a/1a4 TPUOPUTETOM SIBIISIOTCS 33/1a4 C SIBHO 33JJaHHON (PM3MYIECKON MOJIEINBIO,
MO3BOJIAIOIINE MPUMEHSATh U3YYEHHBbIE 3aKOHBl M 3aKOHOMEPHOCTH Kak W3 OJIHOTO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KayecTBEHHBIX 3ajjad MPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TPOLIECCOB B
OKpY’KaIOIIeH XKu3HH, TpeOyromue BeIOOpa (Qu3nueckod MOAENH MJisi CUTyallud TPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
oOecrieyeHno y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (U3MKH HAa YPOBHE CpEIHEro
o0mrero o0pa3oBaHUS JIOJDKEH M3y4daThbCs B YCIOBHSAX TPEIMETHOTO KaOWHeTa (pM3MKH Wi B
YCIIOBHSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabuHete
(bU3UKU TOJKHO OBITh HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITOJIHEHUS YKAa3aHHBIX
B TIporpamMme 1O (HU3UKE YUYEHHUUECKHMX TPAKTHUYECKUX paboT M JAEMOHCTPALMOHHOE
obopymoBaHue.



JleMoHCTpaMoOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IPHUHLUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M 00ECIeYMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpamMMe I10
¢u3uKe KIIOYEBBIX JAEMOHCTPALU JUISI WCCICAOBAHUS HM3Y4YaeMBIX SIBICHUH M IPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpyAOBaHUE AJIS YYEHMUYECKHX IMPaKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBAETCs B pacyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabopaTopHOro O00OpydOBaHMS JOJDKHBI OBITH
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKkKe
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU TIENISIMU U3Y4YEHUs (PUUKU B 00IIEM 00pa30BaHUU SBIISIFOTCS .

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaIOLIMXCA K HAaydYHOMY HW3YYEHUIO

HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUA O HAYYHOM METOAE TMO3HaHWs | (OPMHPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;

e (opMupoOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysibTaTa M3Y4eHHUS OCHOB CTPOCHUS
MaTepuu U GyHAaAMEHTATBHBIX 3aKOHOB (PH3HKH;

e (opMupoBaHHE YMEHUI OOBACHATH SBICHHS C UCIIOIb30BaHNEM (DU3MYECKUX 3HAHUNA U
HaYYHBIX J0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEICTABICHUA O POJM (U3UKHU ISl Pa3BUTHUSL APYTHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

JocTiwkenne 3TuX Lened oOecrneynBaeTcsi pelleHHeM CIEAYIONIMX 3ajad B Ipolecce

M3y4eHus Kypca GU3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

e [puOOpeTeHue cucTeMbl 3HaHUH 00 OO0ImMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIFOYAsi MEXaHUKY, MOJICKYJSIPHYIO (PH3HUKY, DJIEKTPOANHAMUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKH;

e (dopMupOBaHHE YMEHHH TPUMEHATH TEOPETHYECKHE 3HAHHUA IS OOBSICHEHUS
GU3NUeCKUX SIBICHUH B TPHPOJE M JUISI TIPHHATUS TPAKTUYECKUX pEIICHUH B
MOBCEHEBHOM JKU3HU;

® OCBOGHHE CIIOCOOOB pEHICHUS pa3IMYHBIX 33/7a4 C SBHO 3aJaHHON (hU3HYECKOH
MOJIENIBIO, 3aJ]ay, TMOJPAa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHMe (HU3HUYECKOMH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

® [IOHMMaHHE (PU3MUECKUX OCHOB M NPUHIUIOB JCUCTBUS TEXHHUUECKUX YCTPOWUCTB U
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

e OBJIQJICHUE METOJaMM CaMOCTOSTENILHOTO IUIAHUPOBAHUS M MPOBEAEHUS (PU3MUECKHX
DKCIIEPUMEHTOB,  aHalW3a ©  WHTEpHpeTanud  HH(pOpMaruu,  OnpeneeHus
JIOCTOBEPHOCTH TMOYYCHHOTO Pe3yiIbTaTa;

® CO3/IaHUE YCIIOBHH JJISl pa3BUTHSl YMEHUH MPOEKTHO-MUCCIIEAOBATEBCKOM, TBOPUECKON
NeSITeTbHOCTH.

Ha wu3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha ypOBHE CpeIHEro oOIIero oOpa3oBaHUs
orBojuTcs 136 yacos: B 10 kimacce — 68 yaco (2 yaca B Hexeno), B 11 kiacce — 68 vacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpamMme no (Gusuke nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JI€laeT BbIOOp MpPOBEAEHUsS J1a0OpaTOpHBIX padoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaronuXcsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUSA OKpyxaroiuiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[prHITMIT COOTBETCTBHUS.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESTEIbHOCTH JIIOEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmwKeHHe. OTHOCHUTEIBHOCTh MEXaHWYECKOTro JBrkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl KoopauHaT. ClokeHHe NepeMenieHul u
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U NIEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneiitnoe naBuxeHue. J[BkeHHE MaTepHalbHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CHUIOMETp, JABUKECHUE
CHaps/I0B, LIEMIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nrkeHus Tena, OpoieHHOro Mo YIioM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpanenue ckopocTy npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPE/IETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTATBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["annnes. [lepBbiit 3akoH HeroToHa. IHEpLnanpHble CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepualbHOU TOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHHUS U cuiia TpeHus nokos. Kosgduuuent tpenns. Cuiia conpoTuBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M MPAKTUUYECKOE IPUMEHEHUE: MOJIIMIHUKY, JIBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NaJCHUU.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepIrUs ynpyro 1eGpopMUpOBAHHON MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHIL
BemecTBa. MoJiend CTPOCHHUS Ta30B, >KUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaudecTBo BemiecTsa.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlaapToHa. M3omporiecchl B UicalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne N30MPOLECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITE, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHHWE BemecTBa, (oTorpadmu MoOIEKys
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOLY JTABICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATTbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUH 00BbEMa
KOMHATBHI, IaBJICHUS 1 TEMIIEPATypPhl BO3/lyXa B HEHl.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMHYECKOM CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHsS SHEprus 0lHOAaTOMHOTO
UJeanbHOro ra3a. Bujpl Ternonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEII0EMKOCTH BellecTBa. KomuecTBO TEIUIOTHI IPU TEIUIONEpeIade.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3oMpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MPUPOJIE.

TemnoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Kod(hPuIMEeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETHUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH HSHEPruu Tejla IMPU COBEPUICHUHM pPAOOTHI: BBUIET MPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3JyXa, HarpeBaHue 3(upa B JATyHHOU TPYyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIAKHOCTh BO31yxa. HacklmeHnHblil nap. YaenbHas TemioTa mapoodpa3oBaHuUs.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHMUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumanus.

VYpaBHeHHE TEIIOBOTrO OanaHca.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,
KAJIOPUMETP, TEXHOJOTMH  IIOJIY4EHHMS COBPEMEHHBIX MAaTepuajgoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenune npu NOHMKEHHOM JAaBJICHUH.

Crioco0Ob!I U3MepeHUsI BIaKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

W3mepeHre OTHOCUTENBHON BIIAYKHOCTH BO3yXa.

Pasnen 4. diekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauuss Ten. OJeKTpUuyeckud 3apsan. JlBa Bua dJIEKTPUUYECKUX 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  JIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. Hanpsok€HHocTh 3nexTpuueckoro noss. [lpuHuun cyneprno3unuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MOJIS.

PaGota cun osnextpocratueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
IIpOBOIHMKY U AUDIIEKTPUKH B DJIEKTPOCTATUYECKOM T10JIE. IUDIIEKTpUYECKask IPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHUE: JJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE DJIEKTPONPUOOPOB, KOHJEHCATOP, KOMHWPOBAIbHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIL JEHCTBUA 3JIEKTPOMETPA.

B3anmopencTere HadIeKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.



[IpoBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DJeKTpOoCcTaTUYECKas 3allluTa.

JW3IeKTpUKY B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIAJM IJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHMKM TOKa.
Cuiia Toka. [TocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 15 ydyacTka LernH.

DIIeKTpUUYECKOe CONPOTHUBIICHHUE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHUE TPOBOTHUKOB.

Pabota anekTpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTD 37EKTPUIECKOTO TOKA.

DJNIEKTPOABUKYILAsA CHUJIa M BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3aKoH OMa J1s
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

DJIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMTPOTUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DNEeKTPUUYECKUII TOK B PACTBOpax M paciulaBax »dJIEKTPOJMUTOB. DJIEKTPOJIUTHYECKAS
Jucconanus. DIEeKTPOIIn3.

DNeKTpUUYECKHil TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3psia. MoaHus.
IIna3zma.

TexHu4yeckne yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP COMPOTUBJICHHSI, BAKYYMHBIH THOJ, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOIIATA
MOTNIEPEUHOT0 CEYCHUS U MaTepHaa.

CwmernranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMKYLIEH cuiibl. KopoTkoe 3aMblKaHHE TalbBaHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenune cMenmaHHOTO COeIMHEHHS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHMKA TOKa W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

HabGnronenue anexrponusa.
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MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce oOCymIeCTBISiCTCS C YYETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTHKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, Hay4YHbIA (pakT, rumore3a, Qu3MUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
AKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHHMH, JuHeWHas QyHKUus, mnapadona,
runep6oia, ux rpaduku U CBOWCTBA, TPUTOHOMETpUUYECKHE (DYHKIUU: CHHYC, KOCUHYC, TAHT'€HC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HMX NPOEKIHUH Ha OCHU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KHUBOU rpupoae, muddys3usi, ocMoc, TeII000MeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEpeIayl, TEIJIOBOE PaBHOBECHE), SJIEKTPHUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIIECTBA,
MOJIIpHasl Macca, TEIUIOBbIE CBOWMCTBA TBEPIBIX TeN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBa METAJNIOB, JEKTPOIUTHUECKAS JUCCOLUAIMS, TaTbBAHUKA.

Teoepagus: BnaxxHOCTh BO3yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonocus: npeodbpa3oBaHUE JBUKEHUM C UCIIOIH30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUITHUKY, HCIOJIb30BAHME 3aKOHA COXpPaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJAOMET M JpYyrue), JBUTATEeh BHYTPEHHErO CropaHWs, TMapoBas TypOuHa, OBITOBOM
XOJIOIMJIHHUK, KOHTUITUOHEP, TEXHOJIOTHH MOJIYIeHUs COBPEMEHHBIX MAaTEPHAIIOB, B TOM YHUCIIC
HAaHOMATEPHAJIOB, W  HAHOTEXHOJOTHUM,  DJEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
JNEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, JJIEKTPOHArpeBaTeNbHBIE MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIC TIPUOOPHI, TATbBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3auMomelcTBHE INOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMH. [[pMHIMI Cyneprno3uuyn MarHUTHBIX 1ojei. JINHMY MarHUTHOM
uHAYKIMK. KapTiHa TMHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa nMHMHM MHIYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOIO MPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJAHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHkeHHE 3apsKEHHOHW 4YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SIBneHne HIEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MAarHUTHOM WHIYKIIHH.
ONEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuu dapanes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMKYIAS CHUJAa WHAYKIUU B IPOBOJIHHUKE,
JBUKYIIEMCS IIOCTYIATeIbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAsl CUJIA CAMOMHIYKIIMH.

SHCpF W MAaroHuTHOT'O IOJISI KaTyHIKU C TOKOM.
11



DJIEKTPOMArHuTHOE MOJIE.

TexHuuyeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTENU AIIEMEHTAPHBIX YACTHII, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHuY MHIYKIUKA MarHUTHOTO TOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBrieHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOIO
MOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne MarHuTHOTO MOJIs1 KaTYLIKH C TOKOM.

WccnenoBanue neicTBUSI TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumMHble KOJ1e0AHUS

Konebarenpnass cucrema. CBOOOMHBIE MeXaHWUecKHe Kojebanus. [apmoHmueckue
koneOanus. Ilepmon, dactora, amrumryna W ¢asa kosnebanuid. IIpyKUHHBIH MasTHUK.
MatemaTuyeckuii MasTHUK. YpaBHEHHE TapMOHUYeCKuX KoseOanuii. [IpeBpaieHue sHepruu
[IPU TAPMOHUYECKHUX KOIeOaHUIX.

Konebarenbuplii koHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJOTUA MEXIYy MEXaHWYECKUMH U DJIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsX. BeIHyX/IeHHbIE MeXaHWYeCKue KoieOaHusl.
Pe3onanc. BeiHyX1eHHBIE 27IEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemenHbIit Tok. CUHYCOMJANbHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHNUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBonactBo, mepenada W MOTPEOJIECHUE AIEKTPUUYECKOM SHEPrHUH.
DKOJIOTHYECKHE PHUCKH TIPU TPOU3BOJICTBE dJeKTpodHepruu. KymbTypa wucmoib30BaHus
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpoMCTBAa M MPAKTUYECKOE TPUMEHEHHE: DSJIEKTPUUYECKUM 3BOHOK,
reHepaTop NMEPEMEHHOTO TOKa, TUHUHU AJIEKTpoIepeaad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTenbHON CUCTEMBI (IPYKHHHBINA UM MaTeMaTHYECKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3oHanca.

CBOOOIHBIE EKTPOMArHUTHBIEC KOJIeOaHusI.
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OcmumnorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsOKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Monenb TUHUY 3IIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOA MAJIBIX KOJIEOAHUH TPy3a HA HUTU OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue TMepeMeHHOr0 TOKa B IENM W3 IOCIEIOBATENIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHuuyeckue BOJHBI, yciaoBHsl pactipocTpanenus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepenuus u audpaxuus
MEXAHUYECKUX BOJIH.

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

DNEeKTPOMAarHUTHBIE BOJHBI. YCJIOBHS W3Iy4EHHUS SJEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakmus, uaTepdepenuns. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[lkana »IeKTPOMArHUTHBIX BOJIH. [IprMeHeHHe 3IeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TEIIEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKatoIIel Cpeibl.

TexHUYeCKHE YCTPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: MY3BbIKAJIbHbIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAMIIMHE, Pajap, PaJiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne otpaxkeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiii MEXaHMUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M TI'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJIOM M 4acTOTOMH
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPAa)K€HUE, MPEIOMIICHHE,
noJsipu3alus, Tuppakuus, UHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacipoCcTpaHeHUEe CBETa B OHOPOIHOM cpefie.
JIyud cBeta. ToUeUHBIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUIl B IMIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM IMOKa3aTesb
npenomiieHusi. IlomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroia MOJIHOrO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceera. CloxxHbIH coctaB 6enoro cera. L[Ber.
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ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHla TOHKOM JMUH3BL. [locTpoeHune n3odpakeHuil B COOMpAIOINX U pacCEUBAIOIINX
nuH3ax. QopMyIia TOHKOU JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOII, TEJECKOI, BOJIOKOHHAs OINTUKa, AU(PPAKIHMOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB U300paKeHU B JIMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielIHAJIbLHON T€OPUH OTHOCHUTEIbHOCTH

I'paHnIBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKH. IlocTynaTel cnenuanbHOM Teopuu
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJA CKOPOCTH CBE€Ta B BaKyyMmMe, [PUHIUI
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILIEHUE JITHBI.

OHeprus U UMNYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13bp MaccChl C SHEPTUEN U UMITYJILCOM PEIITUBUCTCKOMN YaCTHUIbl. DHEPIUs MOKOSL.

Pa3nen 7. KBantoBas puszuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u sHEpPrun GOTOHA C €r0 YACTOTOW. DHEPrUusi U UMIYIIbC
¢doroHa.

OtkpeiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3akoHBI
dotorddekra. Ypasuenue DitHmreitna s hotodpdexra. «KpacHas rpanuma» dhotodrddexra.

JaBnenue cBera. OnwiTe! [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpOHCTBA M IpaKTHYECKOE NpUMEHeHHue: (hoTornemMeHT, (POTOaaTUHK,
CoJIHEUHas OaTapesi, CBETOIUOI.
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Jlemoncmpayuu
®oTo3heKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.
HccnenoBanue 3akOHOB BHEIIHEro ¢porodddekra.
CBeToauoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapHas
mozenb atoMa. [locrynarsl bopa. Usnydenue u nornouieHue GOTOHOB IpU MEPEXoe aroma C
OJIHOTO YypOBHSA »HEpruM Ha Jpyroil. Buasl cnektpoB. CHekTp ypOBHEH 3SHEpruu aroma
BOZIOpPOAA.
BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KoprnycKyispHO-BOJIHOBOM Ayan3M.
CHOHTaHHOE U BBIHYKJECHHOE U3Ty4YEHUE.
TexHudyeckne ycTpOICTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPajbHbI aHaIN3
(crieKTpOCKOII), J1a3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
Habmroienue nuHeRvyaToro cexkTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOECHHUS  sijpa. OTtkpbiTHE
panuoaktuBHOCTH. OnbITHl Pe3epdopaa mo onpeneneHno cocraBa paAuoaKTUBHOTO U3JIyUEHUS.
CsoiicTBa anb(da-, 6eTa-, raMma-u3nydeHus. BnusHue paguoakTHBHOCTH HA KUBbIE OpPraHU3MBI.
OtkpeiTue npoTOoHa W HeiTtpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-usznyueHue. 3akoH
paZMoaKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. Jle@ekT Macchl spa.
Snepusle peakunu. [lenenue u CUHTE3 SAED.
SAnepubiii peaxktop. Tepmosnepnblii cuHte3. IIpobrembl M MEpCHEKTUBBI  SAEpHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTrETHKU.
OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTto/1bl HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHnaMeHTaIbHbIE B3auMoecTBus. EAMHCTBO (hr3nyeckoit KapTUHBI MHpa.

TexHuueckue ycTpoicTBa M NMPaKTHYECKOE NMPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).
Pa3pen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

OTaIbl pa3BuUTHA  ACTPOHOMUMU. HpI/IKHaI[HOC U  MHPOBO33PCHUYCCKOC 3HAUCHUC
ACTPOHOMMHU.

Bun 3Bé3nnoro HeGa. Co3Be3aus, sipKkue 3BE3IBI, IUNIAHETHI, KX BUIUMOE JBUKEHUE.
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Conneynas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlUarpamma «CHEKTPaJbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCIEAO0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJId 3BE3] IJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHBIE IPEACTABICHUS O
IIPOUCXOXAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nprxenne Connna B ['anaktuke. Tumnbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO6ma. Paszberanme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas cTpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabumronieHnss HEeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noaymapus u ipkue 3BE3/bl.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeNbHOCTH YelIOBEeKa, POJdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, poib (u3Hueckoil Teopun B (HOPMUPOBAHUU
npeCcTaBiIeHU 0 (PU3MUYECKON KapTHHE MHUPA, MECTO (PM3UUECKOM KapTHHBI MHUpa B 00LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbie CBSI3H

Uzyuenue kypca ¢usuku 06azoBoro ypoBHs B 11 Kkiacce ocymiecTBIsieTCS € Y4ETOM
COJIEp)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MAaTeMaTUKHM, OHOJIOTHMH, XUMHUH,
reorpadyu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIIEHUE, HAy4YHBIH (akT, rumore3a, (Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HaAOIOJEHUE,
DKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBl M HX
IPOEKIMM Ha OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB, NMPOU3BOAHBIE 3JIEMEHTapHBIX (DYyHKIIHIA,
MPU3HAKU NI0J100MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: »nexrpuueckue SBICHUS B JKUBOW NIpHUpOJE, KojeOaTenbHbIE IBUKEHUS B
J)KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM MNPUPOJE, NEUCTBHE pPAJUALMM HA >KUBbBIC
OpraHu3MBl.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEPABIX Ted,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOHN pelETKH, CIIEKTPAIbHbBIN aHAIU3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHOU
[IOBEPXHOCTH, IIPEICKA3AHUE 3EMIICTPICCHU.

Texnonocus: MTUHUM SJEKTPOIEpead, TEHEPATOP NEPEMEHHOIO TOKA, 3JIEKTPOJABUTATENb,
WHAYKIIMOHHAs Te4yb, pajaap, paJuoNpuUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs ONITHKA, COTHEYHAsT OaTapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mnpeamera «Dusuka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJbTaThl OCBOEHHUs yueOHOro mpeamera «DPu3nka» AOHKHBI OTPaXkaThb
TOTOBHOCTb M CHOCOOHOCTH OOYYaroIIUXCsl pPyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3UIUEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIMX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  0OIIecTBa,
pacuIMpeHye KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN IE€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MIMK  OOYYaAIOMIETrocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHYECKMX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HMHTEpECaxX TI'pa)KIaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHHUTaPHOH U BOJIOHTEPCKOH NI TETLHOCTH;

2) IATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCUMCKON Tpa)T1aHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHIKECHUSM POCCHUCKHUX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTh OIIEHWBATh CHTYAllMI0 M MPHHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M [IEHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJia B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEeC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu M peaTn30BbIBaTh COOCTBEHHBIEC JKU3HEHHBIE TIAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh HIKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AIFHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;
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MJJAHUPOBAHUE M OCYIIECTBJICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMUS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIbHOCTH HSKOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIyAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO (DOPMYJITMpPOBAaTh M aKTyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIIATh LENH AeSTeIbHOCTH, 3a]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PM3UYECKUX SBIICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OILICHUBATh PUCKU MOCIEACTBUN JESTENbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BHUPTYAIHHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3zoBbie ucciieqoBaTe/bCKHeE 1eHCTBUSA

BIIAJICTh HAYYHOU TEPMHHOJOTUEH, KIIFOUEBBIMH TMOHATUSIMH M METOJaMU (HU3UIECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOOB MO3HAHUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHUs, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3NMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MpPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJIM3UPOBaTh 3ajady, BBIJIBUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOIUTh apTyMEHTBhI IS JI0KAa3aTeIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbl, KPUTHYECKH
OIICHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (U3HKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAaraTb OPUTrHHAIbHBIE TOAXObI U PEIICHHUS;
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CTaBUTb IPOOJIEMBI U 33JjaUH, JOMYCKAIOIUE aJIbTEPHATUBHBIE PELICHHUS.
Pabora ¢ nnopmanmeii:

BJIaACTb HAaBbBIKAMU IMOJIYYCHHA I/IH(i)OpMaL[I/II/I (I)I/I3I/I‘-IGCKOI‘O COACPpKaHUA U3 MCTOUYHHUKOB
pasHbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOMCK, aHaliM3, CHUCTEMAaTU3aLUI0 U
MHTEpIpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJIOB U ()OPM IIPEJICTABICHMUS;

OLIEHUBATh JJOCTOBEPHOCTH H(OPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pELICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX M OPIaHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, TMTHEHBI, PECYpCOCOepeKeH s, IPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€3011acHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pPa3NIUYHBIX (opMmarax ¢ y4ETom
Ha3HauYeHUs MHPOpPMALMU U LEJIEBOM ayauTOpuH, BBIOMpas ONTUMAIBHYIO  (GOpMYy
IPECTaBICHUS U BU3yalU3alllu.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

OCYIIECTBIISATH OOIIEHUE HA YPOKaxX (PU3HMKM M BO BHE-YPOUYHOI NS TEIbHOCTH;

pacno3HaBaTh NPEANOCHIIKN KOHPIMKTHBIX CUTYallUi U CMATYATh KOH(IMKTEI,

pPa3BEPHYTO W JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHUEM S3BIKOBBIX
CPEJCTB;

IOHUMATh U MCIIOJIb30BaTh MPEUMYILECTBA KOMaHTHON U MHIMBHyaIbHON paboTHI;

BBIOMpATh TEMaTHKy M METOJbl COBMECTHBIX JICHCTBUI C y4ETOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KJJOr0 WieHa KOJUIEKTUBA,

NpUHHUMAThL LECJIN COBMECTHOM ACATCIIbHOCTH, OpPraHU30BbIBATH W KOOPAWHHPOBATH
JEUCTBHA MO €€ JOCTM)KEHHIO: COCTaBIIATh IUIAH JICWCTBHM, PAcIpelesisiTh POJId C Y4ETOM
MHEHUI y4aCTHHKOB, 00CYX/IaTh PE3yJIbTaThl COBMECTHOW paboThI;

OLICHUBATb KA4YCCTBO CBOCI'0 BKJIaJa M KAXXA0Ir0 ydyaCTHUKA KOMAaH/bI B O6HII/II71 peE3yiabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IMPOCKTHI, OLCHUBATHL UACU C TMO3MIHWW HOBU3HBI, OPUTMHAJIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh MMO3UTHBHOE CTPATETMUECKOE TIOBEJACHHWE B PA3IUYHBIX CHUTYalMsX,
IMMPOSABJIATE TBOPYECTBO U B006pa)K€HI/I€, OLITH WHHUIIMATHBHBIM.

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIe el CTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATENIbHYIO JESATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHMS PAcu€THBIX M KAayeCTBEHHBIX 3aJ]ad, IJIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTEHHI;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTEHUH;
JienaTh OCO3HAaHHBIN BBIOOpP, apryMEHTHPOBaTh €ro, OpaTth Ha ceOsi OTBETCTBEHHOCTH 32
pelieHue;
OLICHUBATh IPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULIUU B 00JacTu (U3MKH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.
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CaMOKOHTPOJIb, IMOIIMOHAJILHBI HHTEJIJIEKT:

1aBaThb OI_IeHKy HOBBIM CI/ITyaL[I/IHM, BHOCHUTH KOppeKTI/IBI:I B ACATCIBHOCTHb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIJICTh HABBIKAMHU MTO3HABATEIILHON PEe(IICKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJIUTEIILHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUH;

UCTIOJIb30BaTh MPUEMBI peIeKCUU TSl OLICHKH CUTYaIH, BEIOOpA BEPHOTO PEIICHUS;

YMGTB OLICHUBAThH pI/ICKI/I 148 CBOGBpeMeHHO HpI/IHI/IMaTB pemeHI/m 10 UX CHHXKXCHHIO,

MIPUHUMATh MOTUBBI M apTyMEHTHI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEILHOCTH;

MIPUHUMATH €051, TOHMMAasi CBOM HEJIOCTATKH M IOCTOMHCTRBA,;

NPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX IIPU aHAJINU3€ PE3YIbTATOB AEATEILHOCTH,

NPU3HABATh CBOE MPaBO U MPABO JPYTrUX HA OMIMOKH.

B mporecce 10CTHXKEHUSI TMYHOCTHBIX PE3YJIBTATOB OCBOSHUS IMPOTPAMMBI 110 (DU3UKE TS
YPOBHsI CpefHero oO0Iero o0pa3oBaHus y OOyYarOIIMXCS COBEPIICHCTBYETCS dMOIMOHAIBHBIN
WHTEIIEKT, MPEANOIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HaHHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAILHOE COCTOSHHE,
BUJICTH HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHATBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

caMOpEeryJIupOBaHuUs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIOCOOHOCTH aJalnTUPOBATHCA K HAMOIIMOHAIBHBIM
NU3MCHCHUSIM N HpO?[BJI)ITI) FI/I6KOCTI), 6I)ITI) OTKpBITLIM HOBOMy;

BHYTPEHHEHl MOTHBAIMM, BKJIIOYAIOIIEH CTpEMIIEHWE K JOCTHIKCHUIO IENId U YCIexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE JICHCTBOBATH UCXO/S U3 CBOUX BO3MOXKHOCTEH;

OMIIaTuHy, BKHIO‘I&IOHICﬁ CHOCO6HOCTI) IIOHUMATh OMOIIMOHAJIBHOC COCTOsSHHC IIpyFI/IX,
y‘-II/ITI)IBaTI) €ro HpI/I OCYHIGCTBJICHI/II/I O6HI€HI/I$I, CHOCO6HOCTI) K CO‘-IYBCTBI/IIO nu COHCpC)KI/IBaHI/IIO;

COLIMATIbHBIX HABBIKOB, BKIJIIOUYAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOUICHHS C IPYTHMMHU
JIIOJIEMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

IMPEAMETHBIE PE3YJIBTATHBI

K koniy oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTO (PU3UKU B (HOPMHUPOBAHUM COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTUYECKON
JEATEIbHOCTH JIIOEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOUYKa, MHEpLUAIbHas CHUCTeMa OTCYETa, aOCOJMIOTHO TBEPAOE TENO, UIACAIbHBIN Ta3, MOAEIH
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN ICKTPUYECKUH 3aps] NPHU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLEcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA W AJIEKTPOJNHAMHUKHU:
PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE MABM)KEHHE, CBOOOJHOE NaJeHUe Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpIHs, B3auMojaelcTBue Tei, anddysus, OpoyHOBCKoOe
JIBIDKEHUE, CTPOCHHUE >KUJAKOCTeW M TBEPIABIX Tesl, U3MEHEHHEe 00bEMa Tel NpU HarpeBaHUH
(oxJaKJeHUN), TEIJIOBOE pPaBHOBECHUE, UCIIAPEHNE, KOHACHCAIMs, TUIaBIeHNE, KPUCTAJUIN3aLu,
KHUIIEHUE, BIAXKHOCTh BO3/1yXa, IOBBIIIEHUE AABJICHUS Ia3a IIPU €r0 HAarpEBAHUM B 3aKPBITOM
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COCyZ€, CBA3b MEKIYy IapamMeTpaMH COCTOSIHMs Tra3a B H30IpoLeccax, JJICKTpHU3alMs Tel,
B3aMMO/ICVICTBUE 3apsAI0B;

OIKCBHIBATh MEXAaHUYECKOE JBMIKCHUE, MCIOJB3YS (PU3NYECKUE BEIWYHHBI: KOOPIUHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHja, UMITYJIbC Tela, KHHETHYECKas
SHEprus, INOTEHLMAaIbHAas SHEprus, MexaHudyeckas paboTa, MeXaHH4yecKas MOIIHOCTb; IpH
ONKCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIOIB3YEMbIX BEIMYUH, WX
0003HAUEHHSI ¥ €JMHUIIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIMYUHAMU;

ONMCHIBATh HW3YYEHHBIE TEILJIOBBIE CBOMCTBA TEI U TEIUIOBBIE SBIICHMS, MCIIONB3Ys
¢u3nueckue BENWYHMHBL: JABJICHUE Tasza, TeMIleparypa, CpenHsis KUHETHYEeCKas SHEprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, padora rasa, KO3(QQHUIMEHT HOJIE3HOro JEeHCTBUS TEIIOBOIO
JIBUTATENIs; IPU ONUCAHUM ITPABUIIBHO TPAKTOBATh (PU3UYECKUM CMBICI UCIOJIb3YEMbIX BEIUYMH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTH (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh M3YYCHHBIE JJIEKTPUUECKHUE CBOWCTBA BEILECTBA M DIEKTPUYECKUE SIBICHHUS
(mporecchl), UCTONIb3ys (PU3NUYECKUE BETMUMHBL 3JIEKTPUUYECKHM 3apsijl, 3JIEKTpUUYECKOe IOJIe,
HAnpspKEHHOCTh  TOJIS, IOTEHLMAl, pPAa3HOCTh IOTEHIHAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OO0O3HAUCHUS W EIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (DU3MUECKYIO BETMYMHY C JPYTUMH BEJIMUYNHAMM;

aHAJU3UpPOBaTh (PU3MUYECKHE MPOLECChl U SIBIEHUS, UCHOJb3ys (DU3MUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro taroreHud, |, |l u |1l 3akonsr HbroTOHa, 3aK0oH coxpaHeHus
MEXaHUYECKOHM dHEPruu, 3aKOH COXPAHEHUsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBA3b CPEIHEH KUHETUYECKONW JHEPIHMU TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAaHEHUS
AIIEKTPUYECKOr0 3apsna, 3akoH KylloHa, mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBUS (TPaHULIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIINUH, TPUOOPOB U TEXHUUYECKHX YCTPOICTB;
pa3IuyaTh yCIOBHS MX O€30M1aCHOTO MCMOIb30BaHMUS B IOBCETHEBHOM KU3HU;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCMOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, Mpu 3TOM  (HOpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY W3
IPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISATh MpSMble U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO W3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOIbI OLEHKHU
MOTPELTHOCTEW U3MEPEHU;

HCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMHU C HCIOJb30BaHUEM
OpSIMBIX M3MEPEHMH, MPH 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (GUKCHPOBATh PpE3yNIbTaThl
MOJYYeHHOM 3aBUCUMOCTH (PU3MUYECKHX BEIMYMH B BHUJE TaOJMIl U rpadUKOB, J1eNaTh BHIBOIBI
10 pe3yJIpTaTaM UCCIIEI0BaHNUs;

coOnrofarh mnpaBuiaa O€30MacHOr0 TpyAa IMPU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOpHOro 000y JOBAHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuecKoW MOJENbI0, HCIOIb3Ys
¢duznyeckue 3aKOHbI M MPUHLIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladd BHIOMpATh (PU3NUECKYIO
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MOJIeb, BBIACIATh (U3NYECKUE BEIMUMHBI U (OPMYJbl, HEOOXOAMMBIC M €€ pelleHus,

MIPOBOAMTH PACU€ThI U OLICHUBATH PEATbHOCTh MOIyYEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,
pemath KayecTBEHHBIE 33/1a4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUMBYIO ILIETIOUKY

paccyXJIeHU ¢ ONOPOi Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHUS;

UCIONIb30BAaTh NpPU pPELICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalUOHHbIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHOH HMH(OpMAIMK, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJIyYaeMyto HH(pOpMaIIHIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
obecrnieueHrs 6€30MacHOCTH Mpu o0pallleHnu ¢ IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHHUS 3/10pPOBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIolIei cpeje;

paboTaTh B TpyIIE C BHIIOJHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATh paboTy
TPYNIbI, pAalMOHAIBFHO paclpeneNsiTh OOS3aHHOCTH W IJIAHWPOBaTh JAEATENBHOCTh B
HECTaH/IAPTHBIX CUTYAlUsIX, a/IeKBAaTHO OLICHWBATh BKJIAJ Ka)JOTO M3 yYYaCTHUKOB TPYIIIbI B
pelieHne paccMaTpuBaeMoOi IPOOIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPHUPOBATh Ha MPUMEPAX poJib U MecTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOMU
HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAaKTHYECKOI
JeSITeIbHOCTH JIF0/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMCHEHUS W3YYCHHBIX (U3MUECKUX MOJACICH: TOYCUHBIN
JNEKTPUYECKUN 3apsifi, Jyd CBeTa, TOYEYHBIM HCTOYHUK CBETa, SJepHAs MoOJeIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O SI7Jpa MPH pelieHrur GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKUE SIBIIEHUS (MIPOILIECCh) M OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3HKH: DJIEKTPUYECKasi MPOBOJNMOCTH, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MarHuTHOE JEHCTBUS TOKa, B3aMMOJICHCTBHE MArHHTOB, SJIEKTPOMArHUTHas
WHAYKIHS, JCWCTBME MAarHUTHOTO TIOJIS Ha MPOBOJHUK C TOKOM U JIBIXKYIIUHCS 3aps,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJHBI, IPSIMOJIIMHEHHOE pacTipOCTpaHEHUE CBETa, OTPAKEHHE,
npejomiieHue, wuHTepdepeHus, Iupakuus W TOJApU3alUs CBeTa, JUCIEPCUs CBeTa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOr0
CIIEKTpa aToMa BOJ0OPO/Ia, €CTECTBEHHAsI U HICKYCCTBEHHAs PaIMOAKTUBHOCTD;

OIMCBHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD PA3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIECCHI),
UCTONB3Yys (U3UYECKHE BETUYMHBL: AJIEKTPUUECKUI 3apsa, cuia TOKa, 3IIEKTPUUYECKOe
HaInpsKEeHUe, 3JIeKTPUUECKOE CONPOTUBIICHNE, pa3HOCTh NOTEHIMAIOB, 3JIEKTPOABUKYIIAs CUIIa,
paboTa TOKa, MHIYKIHS MarHUTHOTO IO, cWia Ammepa, cuia JlopeHIa, WHIYKTHBHOCTh
KaTyIIKH, SHEPTHs AJIEKTPHYECKOTO0 M MAarHUTHOTO TOJIEH, MEepHOoJ M YacToTa KojeOaHW B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMATrHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE WM ONTHUYECKas CuUjla JIMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMBIX BEIHYMH, WX OOO3HAYCHUS W CIUHHIIBI,
yKa3bIBaTh (POPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIMYNHY C APYTUMH BEJTHUNHAMU;

OMKCHIBATh M3yYCHHBIC KBAHTOBBIC SBJICHHS W TIPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTH AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
UMITYNbC (OTOHA, TEPHOJ MOoJTypaclaja, JHEPThs CBSI3W AaTOMHBIX siep, TpPU OMUCAHUU
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MPaBUWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI MCIOIb3YEMbIX BEIMYMH, WX OOO3HAYeHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE TAHHYIO (PM3UYECKYIO BEIMUYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PU3NUECKON BETMUMHBI;

aHAIM3UPOBATh (U3NYECKUE MPOIECCHl W SBIICHUSA, UCHOIb3Ys (PU3NYECKUE 3aKOHBI U
OpUHUMIBL: 3aKkoH OwMa, 3aKOHBlI IIOCJIENOBATEIBHOIO M MApaJUIEIbHOTO COEAUHEHUs
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
IPSIMOJIMHENHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPA)KEHUS CBETA, 3aKOHBI IPEIOMJICHUS
cBeTa, ypaBHeHHe OHHmITeHa Ui ¢GoTtordderra, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpPAaHEHHUsI MMIYJbCa, 3aKOH COXPAaHEHUs DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4Mcila, MOCTyJaThl bopa, 3aKOH pajMoOaKTUBHOIO pacnajaa, IpU 3TOM pa3inydarh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

ONpENENATh HAMPABICHUE BEKTOPA MHAYKIMUM MAarHUTHOTO IOJISI IIPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHUE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITMIOJHATh JKCIEPUMEHTH 1O HCCIEAOBAHUIO (PU3UYECKUX SIBICHUH W TPOIECCOB C
UCIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobnemMy/3agadyy ¥ TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh yCTAaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BbIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHHS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3yIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
busznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI IO pe3yabTaTaMm
UCCJIEIOBAHMUSI,

coOnronarh mnpaBuia O€30IacHOrO TpyAa IMPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTEIbCKOM ¥ IMPOEKTHOW JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHOM (U3MYECKOHM MOJIENbl0, HCIOIb3Ys
¢bu3nyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOUpATh (PU3NUECKYIO
MO/JIeNIb, BBIACNATh (U3MYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
HPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HAUeHHST (PU3NUECKOM BETHMUUHBI;

pemath KauyecTBEHHbIE 3aJaud: BBICTPAaUWBATh JIOTMUYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ad COBPEMEHHbE HH(OpPMAIMOHHbBIE
TEXHOJIOTUM [UI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMH U TpPEICTaBlIeHUs yuyeOHOH u
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJyYaeMyro HH(OPMaIINIO;

OOBSICHATH MPUHIHUIIBI IEHCTBHUS MAIIKH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3inyvaTh
yCIIOBHA UX 0€30M1acCHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

IPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKHE 3HaHUSA 1O (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrieyeHns 6€30MACHOCTH MU OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3/10pPOBbs U COOIIIOIEHUS HOPM HKOJIOTHYECKOTO TOBEJCHUS B OKpY KalolIeil cpee;
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paboTaTh B TpyIIE C BHIIOJHEHUEM PA3IMYHBIX COIMANBHBIX POJIEH, IUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 13
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 23
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OITTUKU 6 Eubmorexa IIOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

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

Paznen 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOD®U3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHKE 4 ng;;ﬁf;igrouﬁ £41c07¢
Htoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoaudecTBO yacoB DJIeKTPOHHbIE Oo6opynoBanne
ubpoBLIe «Touka pocra»
Nen/m  Tema ypoka Hpakru upp
Bcero K.p. yecKHe o0pa3oBaTe/bHbIE
padoThI PeCYpPChI

1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/bI TO3HAHUSI OKPYKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Poine 1 MecTo du3nku B

5 (hopMHUPOBaHUH COBPEMEHHOM HAy9IHOI 1 bubnuorexa [JOK
KapTHUHBI MUPa, B IPAKTUYECKOU https://m.edsoo.ru/ff0c33e6
JESATENIBHOCTH JIIOJEH
Mexanndeckoe JBHKEHUE.

3 OTHOCHTEIIPHOCTh MEXaHHUYECKOTO 1 bubmuoreka [JOK
nerxkenud. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE NPSMOIMHENHOE 1 bu6nuorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpPEHHOE NIPAMOIMHENHOE 1 bubnnoreka [JOK
JBUYKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHre. Y CKopeHue 1 1 bu6mmorexa [IOK
CBOOOHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc

7 Kpuonuneiinoe nBuxenue. [[Buxenue 1 bubmuorexa [IOK
MaTepUalbHON TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada

8 [Tpuniun otHocuTenbHOCTH [anumnes. 1 bubmnorexa [IOK

https://m.edsoo.ru/ffOc3be8
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NHepuuanpHble CUCTEMBI OTCUETA.
[Tepssiii 3akoH HeroTOHA

Macca tena. Cuia. Ilpunnun

9 cyneprno3uuuu cui. Bropoit 3akon bubmmorexa [TOK
yrep i - TP . https://m.edsoo.ru/ff0c3be8
HeroTona st MmarepuanbHOU TOYKU

10 Tpertuii 3akon HeroToHa i1 bubnunoreka [JOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHoOro taroreHus. Cumia

11 TsokecTH. [lepBas kocmudeckast Bubmorexa LIOK

PP https://m.edsoo.ru/ff0c3d00
CKOPOCTh
bubmuoreka [JOK
12 C .3 I'yka. B
Y8 YUPYTOCTH. SAKOR & yia. BeC Teia https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. KoadpunmeHt tpenus.
13 Cuna cin OTI/IBJIeI({bI/Iq:I npu BI:)P;(CHI/II/I bubmmorexa [OK
p pra https://m.edsoo.ru/ff0c3f76
TeJa B KUIKOCTH UJIHM rase
NMnynsc MmaTepuabHOM TOYKH,

14 CUCTEMBI MAaTEPUAIIbHBIX TOYEK. bubnnorexa [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTUBHOE IBU)KEHHE
PabGoTa 1 MOIIIHOCTH CHITBI.

15 Kunernueckast sHeprusi MarepuanbHOI bubmuorexa [IOK
Touku. Teopema 06 U3mMeHeHUN https://m.edso0.ru/ff0c4502
KUHETUYECKOW dSHEPTUH
[ToTeHnmanbHas SHEPTHUSL.

[ToreHmanpHas SHEPTUst 0
. P YHPYT bubmuorexa [IOK
16 neOopMUPOBAHHOHN TPYKHHBEI.

[ToTenunanpHas Heprus Tena BOIU3U
MOBEPXHOCTH 3€MJIU

https://m.edsoo.ru/ff0c461a
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17

18

19

20

[ToTennuanbHble 1 HEMOTEHIIMAIbHbBIC
cuiibl. CBs3b pabOTHI
HEMOTEHIUAJIbHBIX CHII C K3MEHEHUEM
MEXaHUYECKOU IHEPTUU CUCTEMBI TEJ.
3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

Jlaboparopnas pabota Nel
«HccnenoBanue cBsi3u pabOTHI CHJIBI C
W3MEHCHHEM MEXaHHUYECKOW YHEPTUU
TeJa Ha MMPUMEPE PaCTSKCHUS
PE3UHOBOTO KIyTa

[TocTynarenpHo€E U BpaliaTeabHOE
JBIKEHHE a0COJIFOTHO TBEPAOTO Tea.
MowmenT cunbl. [Inedo cunbl. YcinoBus
paBHOBECHS TBEPAOTO TENA

KonTponbnas padorta Nel mo teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpAHEHHUs B MEXAHUKE

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

bubmuoreka [JOK
https://m.edsoo.ru/ffOc41a6

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

OGopynoBaHue st

71a00PaTOPHBIX paboOT U

YYEHUYECKUX
OIBITOB

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
neuxenue. Audoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

23

XapakTtep ABUKEHUS U
B3alMOJEUCTBHS YaCTUI] BEIIECTBA.
Mojaenu cTpoeHus ra3oB, XUIKOCTEH U
TBEPABIX TEI

Macca monekyin. KonuuectBo
BemiecTBa. [locrosHHas ABoraapo

24

WUneansusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK
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https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

ypaBHeHue MKT

https://m.edsoo.ru/ffOc4fde

TennoBoe paBHOBecue. Temneparypa u

MynbsTHaaTIvK,

25 ¢€ usmepenue. [llkana Temmeparyp TeMIIEPATYPHBIH 30H] (AaTHHK
TEeMIIepaTyphl)
Henscus
AOcoiroTHas TeMIiepaTypa Kak Mepa
26 cpeaHel KHHETUYECKON SHEPIUHU bubmuorexa [JOK
JBIKEHUS MOJICKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
Jlaboparopuas pabora Ne2 OGopyoBanue st
28 «HlcenenoBanye 3aBUCHMOCTH MEXKTY 11abOpaTOPHBIX PadoT U
rapameTpaMu COCTOSHHUS YICHIICCKIX
OIIBITOB
Pa3peKEHHOTO Ta3a»
29 N3omporeccsl B ueanbHOM raze u ux bu6nuorexa [IOK
rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOIUHAMUYECKON CUCTEMBI U
cnocoObI e€ m3MeHeHus1. KonmnuecTBo bubmuoreka [JOK
30
TEIUI0ThI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO HJICATEHOTO
rasa
31 Bune! Teronepeaun bubmmorexa [IOK
pet https://m.edsoo.ru/ff0c5c36
YnenbHas TEMIOEMKOCTD BEIIECTBA.
bubmuoreka [JOK
32 KonmgecTBo TeroTs npu
. https://m.edsoo.ru/ff0c5¢36
Tertonepenaye. AnuabaTHbINA poIiece
33 [1epBblit 3aKOH TEPMOAMHAMUKH U €TO bubnmoreka [JOK

IMPUMCHCHUC K U30IIponeccam

https://m.edsoo.ru/ffOc5efc
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34 HeoOpatuMocTh IpoI1ieccoB B IPUPO/IC. bubnmoreka [JOK
BTopoii 3ak0H TepMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunun pevicreus u KII/ TenmoBoi bubmuotexa [JOK
MAILIHHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ1
37 DKosornyeckue mpoodIeMbl
TETIOIHEPTETHKHU
38 O606maromuii ypok «MounekynspHas bubnunoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI) https://m.edso0.ru/ff0c6938
KontponbHas padota No2 o teme
39 «MonpeK st Hzﬂ ¢uzuka. OCHOBBI Bubmmorexa LIOK
YBp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBanue U KOHACHCAIHS. bubmmorexa [IOK
Hcnapenue n xunenue https://m.edsoo.ru/ff0c63b6
41 AOCoNIOTHAS U OTHOCHUTEIILHAS bu6mmoreka [JOK
BJIAYKHOCTB BO3yxa. HacelmenHsiii map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrannnueckue n
42 amopdHbIe Tesna. AHU30TPONHS bu6nuorexa [IOK
CBOMCTB KpucTaJIoB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctayibl. COBpeMEHHBIC MaTepPHAITBI
[1naBneHre U KpUCTATUIA3AIIHSL.
43 VY nenbHas TemioTa riaBiIeHUs bubmmorexa LIOK
a ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmorexa [IOK
44
YpaBHeHHE TeII0BOrO bananca https://m.edsoo0.ru/ff0c6820
DIIeKTpuU3anus Tell. DIEKTPUIECKUI
bu6mmoreka [IOK
45 3apsz. [[Ba Buaa alEeKTpUUECKUX

3apsiI0B

https://m.edsoo.ru/ffOc6bcc
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[IpoBOHUKHU, TUBTIEKTPUKHU U

46 OJYIIPOBOJHUKHA. 3aKOH COXPaHEHUS buGnnorexa [IOK
YHPOBOA ) P https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumogeiictBue 3apsa10B. 3aKOH
47 Kyiona. ToueyHbIN 3eKTpUUEeCKUNA Eubmiorexa ITOK
Y ’ P https://m.edsoo.ru/ff0c6ce4
3apsi
Harpsx€HHOCTB AJIEKTPHYECKOTO TOJIS.

48 [IpuHuun cynepro3uium bubnunoreka [JOK
ANEKTPUUYECKUX MoJeu. JInnun https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
ITpOBOAHUKY U QUIIEKTPUKHU B

49 Z)J'IpeKT OCTaTHYECKOM HOIJ)'IC Eubmiorexa ITOK

p ' https://m.edsoo.ru/ff0c7018
JlysnexkTpudeckast MPOHUIIAEMOCTh
PaGota cui anekTpocTaTuuecKoro
50 noist. [Torennman. PasHocts bubmmorexa [TOK
’ fait. https://m.edsoo.ru/ff0c6f00
IMOTEHI[AAIOB
bu6mmoreka [IOK
51 OnekTpoéMKocTh. KoHmencaro
P g p https://m.edsoo.ru/ff0c7126
DAEKTPOEMKOCTD MIOCKOTO
52 KOHIEHCATOpa. DHEPIU 3apKEHHOTO bubmmorexa [TOK
A pa. p P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa

53 JIaboparopHast pabota Ne3 "N3mepenue
AMEKTPOEMKOCTH KOHEHCcaTopa'

[IpuHIMIT NENCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOTTMPOBAIEHOTO

54 amnmapara, CTpyHHOT0 pUHTEpA.

DJIEKTpOCTaTUYECKAas 3allUTa.
3a3zeMJieHre IEKTPOIPUOOPOB
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55

56

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cymiectBoBaHus. [IoCTOSHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma aJist
y4acTKa Ienu

[TocnemoBarenbHOE, APALICIBHOE,
CMEIIIaHHOE COCMHECHUE IIPOBOJHHUKOB.

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

JlaTauk ToKa, JTaTINK
HaIpsHKEHUs

JlaTauk ToKa, JaTINK
HaIpsHKeHUs

57

58

59

PaboTa 1 MOUTHOCTB MEKTPHUECKOTO
Toka. 3akoH Jxoyns-Jlenna

3axon OMa i OJIHOM (3aMKHYTO )
aneKkTpudeckon nenu. Koporkoe
3aMbIKaHUE.

Jlaboparopnas pabota Ned "M3mepenue

OJIC uCTOYHHKA TOKA U €TO
BHYTPEHHETO CONPOTUBIIEHUA"

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

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

Z[aT‘H/IK TOKa, JaTYHUK
HaIlpsSKCHUA

JlaTuuk Toka, JaTIuK
HaIpsKeHus

JlaTuuk Toka, JaTIuK
HaIpsKeHus

60

DNeKTpOHHAs! TPOBOAUMOCTH TBEPIBIX
MeTaJUIOB. 3aBUCUMOCTD
CONIPOTUBJICHUS METAJIJIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTh

61

[TonympoBoiHUKH, UX COOCTBEHHAs U
IIpUMECHas MPOBOAUMOCTh. CBOMCTBA
p—~n-niepexoaa. IlomynpoBoIHUKOBBIE
npubopsI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

63

DJEeKTpUYECKUN TOK B BaKyyMe.
CBoliCcTBa 3JIEKTPOHHBIX ITY4YKOB

DJEKTPUUECKUN TOK B pacTBOpPax U
pacrmiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAS AUCCOLUALIUS.

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0c82ba
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DneKkTponn3

DJIEKTPUYECKUI TOK B Ta3ax.
CamocTosTenbHBIN 1

bu6mmoreka [JOK

o4 HECAMOCTOATENbHBIN pa3pan. MosHus. 1 https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuueckue nprudopsl U

65 YCTPOMCTBA U X MPAKTHUIECKOE 1 bubnunoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
Oo6o0maromuit ypok bubmmorexa [IOK

66 1
«INEKTPOIUHAMUKA» https://m.edsoo.ru/ffOc88be
KonTponbnas padota Ne3 no teme

67 «Qnekrpocraruka. [loctosHHbIN 1 bubnmoreka [JOK
JIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»

68 PesepBubIil ypok. O60061maronmii ypok 1 bubnuoteka [JOK
o reMaM 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KITACC

KosmuecTBo yacos DJIeKTPOHHBIE OobopynoBanne
Nen/m  Tema ypoka Ipaktn  uuppoBbIe «Toika poctay
Bcero yecKue 06pa30BaTeJILHLIe
Kep. paGoTel  pecypcsl

IlocTosiHHBIC MAarHUTEL K UX Jatuuk Tecnamerp
1 B3auMoJercTBHE. MarHuTHOE II0JI€E. 1 bu6mmoreka [IOK

Bexrop MarHuTHON MHAYKIMU. JInHUM https://m.edsoo0.ru/ff0c9778

MarHuTHON UHAYKIINH

MarauTHO€E 1oJie MPOBOIHUKA C TOKOM. Jatuuk Tecnamerp
2 OmneiT Opcrena. Bzaumopeiicteue 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c98fe

MIPOBOJIHUKOB C TOKOM
3 JlaGopatopnas padora Nel «M3ydyenue 1 1 bu6nuorexa [IOK

MAarHUTHOTO TOJII KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe

JleficTBE MarHUTHOT'O MOJIS Ha

MPOBOJHUK ¢ TOKOM. Cuita Amrepa.
4 JlaGopaTopnas pabora Ne2 1 1 bu6nuorexa [IOK

«HccnenoBanue IeMcTBUS https://m.edsoo.ru/ff0c9acO

MMOCTOSTHHOTO MarHuTa Ha pamMKy C

TOKOM)»

JleficTBHEe MarHUTHOT'O MOJIS Ha
5 JBUKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 bubmorexa HOK

https://m.edsoo.ru/ff0c9df4

Cuna Jlopennia. Pabota cumnsl Jlopenia

OnekTpoMarauTHas UHAyKIus. [loTok
6 BEKTOpa MarHUTHOM uHAYyKIuu. I1C 1

MHIYKIHUH. 3aKOH 3JIEKTPOMAarHUTHOU
naaykunu Gapanes

37


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

Jlaboparopnas pabota Ne3
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM WHITYKIIUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTB. SIBICHUE
camouHaykiuu. 9J1C caMOMHAYKIUH.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JJIEKTPOABUTATEINb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
UHIYKIIMOHHAs II€Yb

10

11

12

13

Oo6o06maromuit ypok «MarautHoe
I10JI€C. QHGKTpOMaFHI/ITHaH UHIOAYKOUS

KonrtpomnsHast padora Nel no treme
«MarautHoe nojue. DJIeKTpOMarHuTHast
WHAYKIHS

CB00o/1HBIE MEXaHUYECKUE KOJIeOaHusI.
I"apmoHnueckue koaeOaHusl.
VYpaBHEHHE rapMOHHYECKHUX
konebanuii. [IpeBparienue s3Hepruu
JlabopaTtopHas pabota Ned
«HccnenoBanue 3aBUCUMOCTH ITEpHOJA
MaJIbIX KoJIeOaHul rpy3a Ha HUTH OT
JUIMHBI HUTU U Macchl Ipy3a»

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

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

O6opynoBanue ams

71a00PaTOPHBIX paboOT U

YUYCHHUYCCKUX
OIIBITOB

14

[IpeacraBnenue o 3aTyxaromux
Kosie0aHusAX. BbIHYXIeHHbIE
MexaHu4eckue konebanus. Pezonanc.

bu6mmorexa [{OK
https://m.edsoo.ru/ffOcbb86
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BreiHyKIeHHBIE 3JIEKTPOMAarHUTHBIS
KOJIeOaHusA

15

Konebarenbublii koHTYp. CBOOOAHBIE
QJICKTPOMArHMTHBIC KoIe0aHus B
U/ICIBHOM K0JIe0aTeIbHOM KOHTYpE.
Amnanorus MCKAY MCXaHUYCCKNMU U
ANIEKTPOMATHUTHBIMHU KOJIEOaHUSMHU

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

16

17

18

19

20

®opmyna TomcoHna. 3akOH COXpaHEHUS
JHEPTUU B UJICATHHOM KOJICOATSIIEHOM
KOHTYpE

[lepemennsbiit Tok. CHHYCOUIaNIbHBIN
nepeMeHHbIN TOK. MOIITHOCTh
MEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JIEWCTBYIOIIIEE 3HAYEHNE CHITIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
JIEKTPUYECKON YJHEPTUU

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, JTUHUN
JNEeKTponepenayd

DKOJIOTUYECKHE PUCKU IIPU
IIPOU3BOJICTBE JIEKTPOIHEPT UM
KynpTypa ucnonb3oBaHus
JIEKTPOIHEPTUH B TIOBCETHEBHOU
KHU3HH

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch9c4

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

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

21

MexaHnuecKue BOJIHBI, YCJIOBUSA

bubmuoreka [JOK

39


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

pacnpocrpanenus. [lepuon. Ckopocth
pacrpocTpaHeHHsI U JJTUHA BOJIHBI.
[TorepeuHble 1 MPOIOIBHBIC BOJTHBI

https://m.edsoo.ru/ff0ccab4

3Byk. CKOpOCTbh 3ByKa. I pOMKOCTh

bu6mmoreka [JOK

22
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIC BOJIHBI, MX
23 CBOMCTBA U cKOopocTh. [lIkana Enbmrorexa IOK
p ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIKIIBI PaTUOCBS3U U
24 TeneBuIeHus. Pa3Butue cpecTB CBA3H.
Pamnonoxanusa
o5 KonrtponsHast padora No2 «Konebanus bubmmorexa [IOK
U BOJIHBI» https://m.edsoo.ru/ffOcc6f8
IIpsimonHeliHOE pacopoCTpaHeHue
26 CBpeTa B OZHODO Hr;ﬁ cpe epToqeqHHﬁ bubmorexa [IOK
FIHOPOR peae. https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyu cBeTa
OTtpaxxeHne cBeTa. 3aKOHBI OTPAKEHUS
27 cBera. [TocTpoenne n300paxeHUN B bubmorexa [IOK
' p p https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3epKajie
[Ipenomnenue cera. [loaHoe
28 BHYTpEHHEE oTpakeHue. [IpenennrHblii bubnmorexa LOK
yp p - pe https://m.edsoo.ru/ff0cd7f6
yTOJI IOJTHOTO BHYTPEHHETO OTPAXKEHUS
JTaGopaTopHas pabora Ne5 Obopynosanme s
bubmmorexa LIOK 7a0opaToOpHBIX PadOT U
29 «M3MepeHne mokaszarest MpeIoMIICHUS
https://m.edsoo.ru/ff0cd67a = y4yenuueckux
CTEKJIAY» OIIBITOB
30 JIunssl. [Toctpoenue n3obpaxxeHuil B bubnuorexa [JOK

nuH3e. opmyiia TOHKOM JIMH3BL.

https://m.edsoo.ru/ffOcddle
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VYBeauueHue TUH3EI

JlabopaTopHas padota Ne6

O6opynoBanue 1

nmabopaTOpHBIX PaboT U

31 «HMccrnenoBannue CBOMCTB H300paKeHUH
YYEHUYCCKUX
B JIMH3aX) OLIBITOB
Hucnepcus cBera. CIoXHBIA COCTaB
39 oenoro ceera. L[Bet. JTabopaTopHas
pabota Ne7 «Habnronenue nucnepcun
CBETa»
33 WNurepdepentus crera. Audpakius bubnunoreka [JOK
ceta. [ludpakimonHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOpbI U yCTPOCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
I'paHUIBI MPUMEHIUMOCTH
36 KJIaccuueckoi Mexanuku. [loctymarsl bubnnoreka [JOK
CIIeLIMaIbHON TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqieHre BpEMEHH U COKPAIEHIE Eubmiorexa IIOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMMYIbC PENSITUBUCTCKOU
38 gacTullbl. CBSI3b MAacCChI C JHEPTHEH U bubmorexa OK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
Konrtponsnas padora Ne3 «Onruka.
. bu6mmorexa [IOK
39 OcHOBBI CIELIMATIBHON TEOpUN

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0
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OTKpbITHE U HCCIIEI0BAHUE

bubmuoreka [JOK
40 porosdexra. Onbiret A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portodrddexra. YpaBHeHUE
41 QﬁHmTegI)Ha H(I;q)(bOTOB(b(geKTa Bubmorexa LIOK
. ' https://m.eds00.ru/ff0d015e
«Kpacnas rpanuna» dhotospdexra
42 ®otonbl. opmyna [1nanka. DHeprus u bubmuoreka [JOK
UMIYIbC (OTOHA https://m.edsoo.ru/ffOcfel6
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMHYECKOE JCHCTBHUC bubmoreia OK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa u
44 MPaKTHYECKOE TPUMEHCHHUE:
¢dboTorneMeHT, GOTOAATYMK, COTHEUHAS
Oarapesi, CBETOANO]
45 Pemenue 3agad mo reme «1E€MEHTBI bu6mmoreka [IOK
KBaHTOBOW OMTHKHW) https://m.edsoo.ru/ff0d0302
Moaens aroMa ToMcoHa. OnbITHI
46 Pezepdopaa o paccesHuio o-4actu bubmmorexa [TOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas monens aroma
bubmuoreka [JOK
47 I1 b
OCTYIIATRI bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornoieHue GoTOHOB
48 1 I/Iyl';{e exojie aTOMEIlH co H(()i;o OBHS bubmorexa HOK
p pexol . g P https://m.edsoo.ru/ff0d0Oafa
SHEPTHUH Ha Apyroi. Buasl criekTpoB
BonHoBbie cBOMCTBA yacTull. BomHbI 1€
. ) . 8 bubnuorexa [JOK
49 Bpoitns. KopnyckymnsipHO-BOTHOBOMI

Ayallnu3M. CroHTaHHOE U BBIHYKACHHOC

https://m.edsoo.ru/ff0d0ca8
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U3Iy4EeHUE

50

51

52

53

54

55

56

OTKpBITHE PaAMOAKTUBHOCTH. OIBITHI
Pesepdopaa no onpexnenenuio cocrasa
PaAOAKTUBHOI'O U3JTYyUYCHUA

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Bnusaue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
N3ortonbl. Anbba-pacna.
DJEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHble peakuuu. S nepHbIN peakTop.
[Tpobnembl, NEpCHEKTUBHI,
JKOJIOTUYECKHUE aCIEKTHI AICPHOU
JHEPIeTUKHU

OnemeHTapHbIe YacTULIbl. OTKpPBITHE
o3UTpoHa. MeTo sl HaOmo1eH s U
pPErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrnsiii cron «®yHaaMeHTaabHbIe
B3auMoJeNcTBUs. EquHCTBO
(bu3HUeCcKoi KapTUHBI MUPa»

Bun 3Be€3nHoro Heba. Co3Besnus, sipKue
3BE3/1bI, IJIAHETHI, UX BUIUMOE
neuxeHue. ColnHeuHas cucreMa

Counuie. CotHeyHast aKTUBHOCTD.
Ncrounuk sneprun ComHIa U 3BE€31

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

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38
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57

58

59

3BE&3/1bI, X OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/bI [NIABHON
nociie0oBaTenbHOCTU. BHyTpeHHee
cTpoenue 38€31. CoBpeMEHHbIE
MIPEJICTABICHUS] O IPOUCXOXKICHUU U
sBosronny ConHLa U 3BE3]

Muineunsiii [Iyte — Hama "anaktuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuxke. I'amaktuku. YEpHbIE BIPHI
B s/Ipax rajJakTHK

Bcenennas. Pa3z0oeranue rajaakTHK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KontponbHas pabora Ne4 «eMeHTbI
aCTPOHOMMUU U aCTPOPHUIUKI

Oo6o06maromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
yeJIoBeKa

O6o6maromuit ypok. Pois u Mecto
(U3HUKYN ¥ aCTPOHOMHH B COBPEMEHHOMN
Hay4YHOU KapTUHE MHpa

64

O60o0maromuii ypok. Pois
(dbuzuveckoit Teopuu B HOPMUPOBAHUH
MPECTaBICHUN 0 (PU3NYECKON KapTUHE
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Mupa

O6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 001IeM

65 1
PSAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUN O IPUPOJIC

66 PesepBHbIil ypok. MarHuTHOE 10JI€. 1
DNeKTPOMarHuTHAS WHIYKIIHS
PesepBHblit ypok. OnTuka. OCHOBBI

67 CHeIraaIbHON TCOpUHr 1
OTHOCHUTEIIHOCTH
Pezepubiii ypok. KBanToBas pusuka.

68 QHGI\EGHTH};,I::T OHOMHUU U ! 1 bubmmorexa [JOK

p https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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https://m.edsoo.ru/ff0d1784

YTBEpKIECHO
[Tpuxa3 Ne oT 20 L.
JIMPEKTOP LIKOJIBI /B.M.Eroposa/

JIncr BHeceHUs1 H3MEHEHHUI 1 I0NIOTHeHN B pado4ylo NporpaMmy

no gusuke 1Js KJacca

Ne i/t

Hara

XapakTepuCTUKa U3MEHECHUI

Ocnoeanue

Yyurerns: /Me16 T. H./
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