


MHOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢usuke 6a30BOro ypoBHs Ha ypOBHE CpeJHEro o011ero oopa3zoBanus pazpaboTaHa Ha
OCHOBE IOJIOXKEHUI U TpeOOBaHUN K pe3ysibTaTaM OCBOEHMSI OCHOBHOI 00pa3oBaTEIbHON MPOTpPaMMBbl,
npezacrasieHHblx B PI'OC COO, a Taxke ¢ yuéroMm ¢enepaabHOi pabodeil mporpaMmbl BOCIIUTaHUS U
KOHIOCHIIUKW IPETIoaaBaHUA yqe6H0ro npeamMeTa «dum3nuka» B 06p330BaT€J'IBHI)IX oprann3anusax
Poccuiickoii @enepannu, peaqn3yonux 0OCHOBHbIE 00pa3oBaTeIbHbIE IPOrPaMMBbI.

Copep:xanue mporpaMMbl 1o (U3MKE HampaBlieHO Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTuHBI Mupa odydatomuxcsi 10—11 kmaccoB nmpu oOyueHnH ux ¢u3uKe Ha 0a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-/ICSITEIBHOCTHOTO Mmojxoa. [Iporpamma mo ¢usuke coorBercTByeT TpedboBanusm ®I'OC COO
K IUIAHUPYEMBIM JINYHOCTHBIM, NPEAMETHBIM M METalnpeIMETHbIM pe3ylbTaTaM OOy4YeHHs, a TakKkKe
YUUTHIBAET HEOOXOIMMOCTh peau3allid MEXMPEIMETHBIX CBsI3€il (PU3UKU C €CTECTBEHHO-HAYYHBIMU
y4eOHBIMH TIpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE LENH M3ydeHHs (PU3MKH Ha YPOBHE CPEIHEro
obOmiero oOpa3oBaHHs, TIUIAHUPYEMbIE pe3ylbTaTbl OCBOGHHS Kypca (U3MKU: JTHUYHOCTHBIE,
MeTarpeIMeTHbIC, TpeAMETHBIE (Ha 6a30BOM YpPOBHE).

[Tporpamma 1o (pu3MKe BKIIOYAET:

IUIAHUPYEMbIE pPEe3yJbTaThl OCBOEHHUsS Kypca (u3uku Ha 0a30BOM YpPOBHE, B TOM YHCIE MpEAMETHBIC
pe3yabTaThl 0 rofjaM 00yueHus;
cofepxkanue yueOHoro npeamera « PU3uKa» mo rogam o0ydeHHs.

du3Mka Kak Hayka 0 Hanbosee 00IMX 3aKOHAX MTPUPO/IbI, BHICTYIAs B KaUeCTBE yUeOHOT0 MpeaMeTa
B IIIKOJIE, BHOCUT CYILIECTBEHHBIM BKJIaJ| B CUCTEMY 3HaHUN 00 okpyxkatomem mupe. LlkonpHbI Kypc
(bU3UKH — cCTeMO00Opa3yONIUil A1 €CTECTBEHHO-HAYYHbIX YU€OHBIX MPEIMETOB, TOCKOIBKY (PU3NUECKUe
3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SIBJICHUI, U3yuyaeMbIX XUMUEH, O1oIoruent, puznyeckoit reorpadueit
U acTpoHoMHeEH. Mcronp30BaHNe M aKTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUM onpenenseT Xapakrep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B c(epe SJHEPTeTUKU, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, OJyUYEHUs
HOBBIX MaTE€pPHAJIOB C 33JaHHBIMU CBOMCTBaMM U ApYyrux. M3yueHune (pU3MKd BHOCUT OCHOBHOW BKJaJ B
dbopMUpOBaHHE ECTECTBEHHO-HAYYHOM KapTHHbI MHpa oOydaroumuxcs, B (HOpMHUpPOBaHHE YMEHHM
NPUMEHSTh HAyYHbII METO/I IIO3HAHUS ITPH BBIIIOJIHEHUN UMHU YU€OHBIX UCCIIEIOBAHUI.

B ocHOBy kypca Gpu3uKu A ypoBHs cpeiHero odmiero oopa3oBaHus NOJOXKEH psf Ulel, KOTopble
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 NOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUY € HEH KypC SBIISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJEPKHUT
MaTepuai U3 Bcex pasesioB (U3HUKH, BKIOUAET KaK BOMPOCHI KIIACCUYECKOM, TAK U COBPEMEHHOM (hU3HUKH.

Hoesa cenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (QU3MKU OOBEIMHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBisercs (GopMupoBaHHE NPEACTaBICHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BEILIECTBE U IOJIE.

Hoea eymanumapuszayuu. EE peanuszanus mnpeanosaraeT HCHOJIb30BaHUE T'yMaHUTapHOIO
noTeHuana Gu3n4eckoi HayKu, OCMBICIICHHE CBS3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKKE C
MHPOBO33PEHYECKUMH, HDABCTBEHHBIMH U SKOJIOTHUECKUMH TPOOIeMaMHu.

Hoes npuxnaonot nanpasnrennocmu. Kypc Gu3nuku npejnoyiaraeT 3HakOMCTBO C IHTUPOKUM KPYroM
TEXHUYECKHUX W TEXHOJOTHUECKUX MPUIOKCHUN U3yYCHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCpeCTBOM BBEICHHS 3JIEMEHTOB COJEPKaHUS, MOCBSIIEHHBIX
HKOJIOTHYECKUM TIPOOIIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHUH, a
TaKXkKe 00CYKAeHHsI MPOOJIeM palliOHaIBLHOTO MIPUPOIONOIB30BaHUS U 3KOJIOTHYECKONH OE301MacCHOCTH.



Crep>KkHEBBIMU JIEMEHTaMU Kypca (M3MKU HA YPOBHE CPEIHEro OOIIero oOpa3oBaHUS SBISIOTCS
busngeckue Teopun (hopMHUPOBAHHUE TIPEICTABICHUN O CTPYKTYPE TOCTPOEHUS PU3HMIECKOU TEOPUH, POJIU
(GyHIaMEHTAIbHBIX 3aKOHOB W MPHHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOPUH, IJISl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CHuCTeMHO-eATeIPHOCTHBIA TMOAX0J B Kypce (U3UKH pean3yeTcs TNPEkKIe BCEro 3a CUET
OpraHMU3aIlK YKCIEPUMEHTAIBHON JesTeNbHOCTH o0y4atomuxcs. s 6a30Boro ypoBHs Kypca GU3HKH —
9TO UCIOJIb30BAHUE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX SKCIICPUMEHTOB U JIA0OPATOPHBIX PadoT,
KOTOpBIE B mporpamme o (usnke oObeIWHEHBl B OOIINUN CHHCOK YYEHUYECKHX MPaKTUYECKUX pabdoT.
Brimenenune B yka3zaHHOM TIepedHE JIaOOpAaTOPHBIX PabOT, MPOBOAWMMBIX Jisi KOHTPOJII M OIICHKH,
OCYIIECTBIISIETCSl YYaCTHUKAMH 00pa30BaTEIbHOTO MPOIECca UCXO/s U3 OCOOSHHOCTEN MIIaHUPOBAHUS U
ocHamieHusi kabunetra Qusuku. [Ipum 3TOM oOecreynmBaeTcss OBJIAJICHUE OOYYAIOMIMMUCS YMEHUSIMH
MPOBOJANTH KOCBEHHBIC U3MEPEHHUsSI, UCCIICJOBAHMS 3aBUCHUMOCTEH (DU3NUECKHX BEIMYUH U MOCTAHOBKY
OTIBITOB IO TIPOBEPKE MPEIIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHHWE YJeNseTcs PEIICHHWI0 pacd€THBIX M KauyeCTBEHHBIX 3ajnad. [lpum »ToM s
pacy€THBIX 3a/1a4 IPUOPUTETOM SIBJISIOTCA 3a/1a41 C IBHO 33JaHHOM (PU3NUECKOI MOJIEIIbIO, TO3BOJISAIOLIHNE
IPUMEHATh U3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca, TaK U HUHTErpUpys
3HaHUS U3 Pa3HbIX pa3zesoB. s KadeCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1aHUS Ha OObSCHEHHE
IPOTEKaHUsl PU3NYECKUX SIBJICHUM U MPOLIECCOB B OKPYXKAIOIIEH ®KU3HU, TpeOyrolire Bbioopa pu3nyeckoit
MOJIEJIH JUIsl CHTyalluM TPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedoBaHusmu PI'OC COO k MarepuasbHO-TEXHHYECKOMY OOECIEYCHUIO
yueOHOro mporecca 0a30BbIii YPOBEHb Kypca (PM3HKH Ha YPOBHE CPEAHETO OOIIETr0 00pa30BaHUS TOJKEH
U3y4aTbCs B YCJIOBUAX MPEAMETHOT0 KabuHeTa (PU3MKU WM B YCIOBUSX MHTETPUPOBAHHOTO KaOWHETa
NPEIMETOB E€CTeCTBEHHO-HAyyHOro LuKiIa. B kabuHeTe (QU3MKM JODKHO OBITH HEOOXomumoe
nabopatopHoe 00OpymOBaHME JUIs BBIMOJTHEHUSA YKa3aHHBIX B IMpOrpamMMe MO (PHU3UKE YUCHHMUECKUX
MPAKTHYECKHUX padOT U JIEMOHCTPAIIMOHHOE 000pYyIOBAHUE.

JleMoHCTpalnoHHOe 000opynoBaHue (HOpMUPYETCS B COOTBETCTBUU C MPUHILUIIOM MUHHMAaIbHOMN
JIOCTaTOYHOCTU M oOecrevyrBaeT IMOCTAaHOBKY MNEPEYUCICHHBIX B MpOrpaMMe MO (QHU3UKE KIHOYEBBIX
JEMOHCTpallMi  JUIsl  MCCIEAOBAaHUSA M3y4aeMbIX SIBJIEHMH H  IPOLIECCOB, SMIHMPUYECKUX U
¢byHIaMEHTabHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe oOopynoBaHuEe i YYEHUUYECKUX MPAKTUYECKUX paboT Qopmupyercs B BUAE
TEMAaTUYECKHX KOMIUIEKTOB M OoOecneunBaeTcs B pacyére OJHOrO KOMIUIEKTa Ha JIBYX OOyYaroIIUXCs.
Temaruueckrue KOMIUIEKTHI JJaOOPAaTOPHOIO 0OOPYAOBAHMS JTOJKHBI ObITh MOCTPOEHBI Ha KOMILJIEKCHOM
UCIIOJIb30BAaHUH aHAJIOTOBBIX U LU(PPOBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B
BUJIE IU(PPOBBIX JIaAOOpaTOPHil.

OCHOBHBIMU TIETISIMH U3Y4EHUS PU3UKHU B 00111eM 00pa30BaHUH SIBIISTFOTCSI:

dbopMUpOBaHUE WHTEPECA U CTPEMJICHHs O0YJaIONINXCs K HAYIHOMY M3YYEHHUIO TIPUPOJIbI, PAa3BUTHE UX
WHTEJUICKTYaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEJCTABICHUNA O HAYYHOM METOJEe IO3HaHUS M (HOPMHPOBAHHE HCCIIECIOBATEIHCKOTO
OTHOIIEHUS K OKPY>KAIOITUM SIBIICHUSM;

dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjabTaTa H3yYeHUS OCHOB CTPOCHUS MATEpPHH H
dbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHUE YMEHHH OOBICHATH SBICHHUS C WCIOJIb30BaHWEM (M3MUECKUX 3HAHUW W HAYyYHBIX
JI0KA3aTeJIbCTB;

dbopMUpOBaHUE MPEJACTABICHUN O pOJM (DU3UKHU IS PA3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOTHIA.



JlocTikeHne 3THX Lenel o0ecreuyuBaeTcs pelieHHeM CIeIyIoIuX 3a/ad B HpOoIecce U3ydeHHs
Kypca (PU3MKU Ha YPOBHE CPEHET0 00I11ero 00pa3oBaHus:

MPUOOPETEHUE CHUCTEMBI 3HAHUM 00 00IMMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUIX, BKIIOUAS
MEXaHUKY, MOJIEKYJISIPHYIO PU3UKY, dTEKTPOJMHAMHKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI aCTPODU3HUKY;
dbopMHpOBaHHE YMEHHI NMPUMEHSATH TEOPETHUYECKUE 3HAHUS [JIsi OOBSICHEHUS (PU3NYECKHUX SIBICHHUH B
MPUPOJE U IJIsl MPUHATHUS IPAKTUUECKUX PEIICHUI B TOBCEAHEBHOM KU3HU;

OCBOEHHUE CIIOCOOOB pelIeHHs pa3IM4YHbIX 3a/Jad C SIBHO 33JaHHON (U3MYECKON Mojenblo, 3ajaad,
MOJIPa3yMEBAIOIINX CAMOCTOSITENIHOE CO3/jaHke (PU3NIECKON MOJIEIH, aJleKBATHOM YCIIOBUSAM 3a1a4H;
NMoOHUMaHuEe (PU3UIECKUX OCHOB M TMPHUHIIUIOB JEHCTBHUSI TEXHUYECKHX YCTPOWCTB M TEXHOJOTHYECKHUX
MIPOLIECCOB, UX BIMSHUS HA OKPYKAIOILYIO CPELY;

OBJIQJICHHE METOJIaMH CaMOCTOSTEIHHOTO TUTAHHUPOBAHUS W TPOBEACHUS (PU3NUECKUX SKCIIEPHUMEHTOB,
aHaJIM3a U UHTEePIIpeTaluy HHHOPMAIIUH, ONIPEIeTICHHS TOCTOBEPHOCTH MOTYYEHHOTO Pe3yIbTaTa;
CO37IaHUE YCIIOBUHU ISl pa3BUTHSI YMEHUN MTPOCKTHO-UCCIIEOBATEIHCKON, TBOPUECKON AEATEIHHOCTH.

Ha nzydenue ¢puznku (0a30BbIi ypOBEHb) Ha YPOBHE CpeIHETO 00111ero 00pazoBaHust oTBOAUTCS 136
yacoB: B 10 kiracce — 68 yacos (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemslii B mporpaMme o (pusnke nepedeHb J1ab0paToOpHBIX U MPAKTUYECKUX pabOT SBISETCS
PEKOMEHZOBAaHHBIM, YUUTENb JIEJaeT BHIOOP MPOBEICHHUS JIAOOPATOPHBIX PabOT M ONBITOB C YYETOM
WHAMBHUIYaJIbHBIX 0COOCHHOCTEH 00yYaronInXCsl.

COAEPKAHUE OBYYEHUSA
10 KITIACC

Pazgea 1. ®usuka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — HayKa o npupoje. Haydnbsie MeToIbI MO3HAHUSA OKPYXKAOILIEro Mupa. Poss skcnepumenTa
U TEOPUH B IIPOLIECCE NIO3HAHUS NPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue pusnueckux sBIeHUN U nmpoueccoB. Hayunble runoressl. dusnueckue 3aKOHbI U
TeopHHU. I'paHuIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMT COOTBETCTBUS.

Ponb u Mecto pusuku B popMupoBaHNHN COBPEMEHHON HAyYHOW KapTUHBI MUpPA, B MPAKTUYECKOU
IEITEIbHOCTH JIIOIEH.

Jlemoncmpayuu

AHanorosbsle U IUPPOBLIE U3MEPUTENBHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBHkeHHE. OTHOCHUTEIBHOCT MEXAaHHYECKOTo MABMKEHHA. (CucreMa OTCUETa.
Tpaexropus.

[Tepemerienne, CKkOpocTh (CpeaHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHUE MaTepUaIbHOM
TOUYKH, UX MPOEKIMH Ha OCH CUCTEMBI KoopauHaT. CliojkeHue NepeMenieHU U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE BIKEHUE. | paduiku 3aBUCUMOCTH KOOP/IUHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMENIEHUSI MaTEPUAIbHOU TOUKH OT BPEMEHH.



CBobonHOe najieHue. Y CKopeHne CBOOOTHOTO Ma/IeHHs.
KpuBonuneiinoe asuxenue. J[BKeHHE MaTEepHAIbHON TOUKH MO OKPYXHOCTH C MOCTOSIHHOM MO
MOJYJIIO CKOPOCTBIO. YTJIOBasg CKOpPOCTh, JIMHEWHas CKopocTh. llepwon u wacrota oOparieHws.

LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHnyeckue ycTporcTBa U MPAaKTUUECKOE IIPUMEHEHUE: CIIMIOMETP, ABHKEHUE CHAPAIOB, LICTIHbIE
U pEMEHHBIE NIEPEIAaYH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIUS KHHEMATUYECKUX XapAKTEPUCTUK ABUKECHUSI.
[TpeobpaszoBanHue IBMKEHHUH ¢ UCTIOIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3ayXe U B pPa3pekeHHOM MPOCTPAHCTBE.

HaGmronenue aBuxeHus Tena, OpOmeHHOTo MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHus cBOOOIHOTO MaICHUS.

Hamnpanenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yueHne HepaBHOMEPHOTO IBMXKEHHUS C 1I€JIbIO ONPEEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOUIEHUS MEXy ITyTSIMH, IPOMIEHHBIMU TEJIOM 3a MOCJIE0BATENIbHbIE PABHbIE
IPOMEXYTKH BPEMEHU NPU PAaBHOYCKOPEHHOM JBM)KEHHUHU C HA4aJIbHOW CKOPOCThIO, PABHOM HYIIIO.

N3yueHue nBUXKEHUS MIAPUKA B BA3KOU KUIKOCTH.

W3ydenue aBMKEeHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocuTensHOCTH ["anunes. [lepssiil 3akoH HetoToHa. MHEpManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuanun cymepmno3uruu cui. Bropoit 3akon HeloToHa miis maTepuanibHON
touku. Tperuii 3axkoH HploTOHA /U1s1 MaTepuanbHbIX TOYEK.

3akoH BceMUpHOTO TsaroreHus. Cuna tskectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunbr Tperus (moxosi, ckoiabxeHus1, kauenusi). Cumna tperus. Cyxoe tpenue. Cuna TpeHHS
CKOJIBXKEHUS U cuia TpeHus nokos. Koadduuument tpenus. Cuna conpoTUBICHUS MPH JABWKCHUU Tela B
KUJKOCTHU WU Tase.

[TocTynaTenbHOE U BpallaTeIbHOE ABHKEHUE a0COIIOTHO TBEPJIOTO TEJIA.

MOoOMEHT CuIIbl OTHOCUTEIBHO OCH BpalieHus. [1neuo cumbl. Y cioBus paBHOBeCHs TBEPIOTO TeNa.



Texuuueckue YCTpOf/'ICTBa U MPAKTHYCCKOC IMPUMCHCHUC: TOAIIUITHUKH, IBUKCHUC NCKYCCTBCHHBIX
CIIYTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHE Macc B3aMMOJEHCTBYIOINX TEI.

Bropoii 3axoH HeroTOHA.

N3mepenune cu.

Cnoxenue cui.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT JA€(POpPMAIIHH.
HesecoMocTs. Bec Tena nmpu yCKOPEHHOM MOIBbEME U aJCHUH.
CpaBHEHHE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHHUS.
YcnoBus paBHOBecUs TBEPAOro Teyla. Bunbl paBHOBECHS.
Yuenuueckuii sxcnepumenm, n1abopamoptvie pabomuol
W3ydenue aBuxeHus Opycka 1o HaKJIIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B MPYXXHHE U PE3MHOBOM 00pasIe, OT
ux aedopmanum.

HccnegoBanue YCJIOBI/Iﬁ paBHOBCCHUSA TBép,Z[OFO TCJ1a, UMCIOILCTO OCh BpAallICHU .
Tema 3. 3akonwt COXPAHEHUA 6 MeXaHUuKe

Hmmynbe MaTepranbHOM TOUKH (Tela), CUCTEMbI MaTepUaIbHbIX TOUeK. IMITyJIbC CUITBI M H3MEHEHHE
MMITyJIbCa Tejla. 3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHUE.

PaGora criibl. MOIIHOCTE CHJIBI.
Kunerndeckast sHEprus MaTepuaabHOi TOUkH. Teopema 00 N3MEHEHHH KHHETHYECKON DHEPTHUH.

[lorenuuanbHass sHeprusa. I[loTeHuumanbHass sSHeprus ynpyro JaedhOpMHUPOBAHHON TMPY>KUHBIL.
[MoTennmansHas SHEPrust Tena BOIU3M MOBEPXHOCTH 3EMITH.

HOTGHL{I/IEUIBHBIG 1 HCIIOTCHOUAJIbHBIC CHUIJIBI. CBs3b paGOTBI HEMOTCHIINAJIbHBIX CHUJI C UBMCHCHHUEM
MEXaHHYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHHUYECKON SHEPTHUH.

Yrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckue ycTpOMCTBA U IIPAKTUYECKOE IIPUMEHEHUE: BOJOMET, KONEP, IPYKUHHBIM MUCTOJIET,
JIBIKEHUE PaKeT.

Jlemoncmpayuu



3aKOH COXpaHEHUs1 UMITYJIbCa.

PeakTuBHOE IBMXEHUE.

[lepexon moTeHIMATBHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yuenne abCOMOTHO HEYNPYTOro yaapa ¢ MOMOMIBIO IBYX OJWHAKOBBIX HUTSHBIX MAasSTHUKOB.

HccnenoBanue cBsi3u pabOTHl CWIIBI C M3MEHCHHEM MEXaHUYECKOW JHEPruM Tella Ha MpUMeEpe
paCTSDKEHUSI PE3UHOBOTO KIyTa.

Pa3nes 3. Mosekynsipuast pu3nka ¥ TepMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopun

OCHOBHBIE TIOJNIOKEHUSI MOJIEKYJISIDHO-KMHETHYECKOH TEOPUHM M HX ONBITHOE OOOCHOBaHUE.
BpoyHnogrckoe nermxenue. uddys3us. Xapakrep ABMKCHHUS U B3aUMOICHCTBUS YaCcTHUI] BellecTBa. Moaenu
CTPOEHUS ra30B, JKUAKOCTEH U TBEPABIX TeT U OOBSICHEHUE CBOMCTB BELIECTBA HA OCHOBE 3THX MOJIENEH.
Macca u pa3zmepsl Mosiekyil. Konnuectso BemectBa. [loctossHHas ABoraspo.

Tennosoe paBHOBecue. Temieparypa u e€ usMmepenue. Illlkana remneparyp Lienbcus.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUUECKON TEOPUH UAEAIBHOTO
raza. AGcortoTHas TeMIepaTypa Kak Mepa CpeHel KUHETHYECKOW YHEPTUH TEIUIOBOTO JIBUYKCHUS YACTHII
raza. lllkana temneparyp Kenbsuna. ['azoBble 3akoHbl. YpaBHeHune MenpeneeBa—Kianeipona. 3akoH
HansTona. M3omporiecchl B HIeaIbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. [paduyeckoe
npezcTaBIeHNe H30IMIPOLIECCOB: N30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOUINE IUCKPETHOE CTPOEHHUE BellecTBa, (oTorpaduu MOJIEKY]T OpPraHUYECKUX
COEIUHEHUH.

OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOTO JBUKECHHUSL.

Mogaens onbiTa llITepHa.

OMBITHL, JOKA3bIBAIOIINE CYIIIECTBOBAHNE MEKMOJICKYJIIPHOTO B3aUMOICHCTBUSI.
Mopeinb, HUTFOCTPUPYIOILAs IPUPOLY JABJICHHS ra3a Ha CTEHKHU COCY/a.

OMnBITHL, WUTIOCTPUPYIOLTUE YPABHEHHE COCTOSHUS UI€ATBHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul



Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEHUH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTypbl BO31yXa B HEW.

HccenenoBanue 3aBUCUMOCTH MEKly TApaMETPAMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMudeckast cucteMa. BHyTpeHHsIsI SHEPTUsl TEPMOIUHAMUYECKON CUCTEMBI M CIIOCOOBI €€
n3MeHeHus. KonnyecTBo TemnoTel 1 pabota. BHYTpeHHss SHEprHsi 0JHOATOMHOTO MJ1€aJIbHOTO rasza. Busl
TEIJIONEpEeayu: TEIUIONPOBOJHOCTb, KOHBEKLHUSA, H3Iy4E€HHE. Y AENIbHAs TEIJIOEMKOCTh BEIIECTBA.

KonndecTBO TENIOTHI IIpu TeIuIonIepcaavc.

[Tonsitue 06 anuabaTHom mporniecce. [lepBrrit 3akoH TepmoanHamMuKku. [IpuMeHneHne nepBoro 3aKkoHa
TEPMOJMHAMHUKH K U3omnporeccam. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoGpatumMocTh NpoLeccoB B IpUpoIe.
TennoBble Mammubl. I[IpuHIUNBI AEHCTBHS TeIUIOBBIX MamMH. IIpeoOpa3oBaHust sHepruu B
TermoBbIX MammHax. Kosdduuument momesnoro apeiictBus TtermoBoi Mammuel. ukn Kapao m ero

KOB(l)(l)I/II_[I/IeHT IIOJIC3HOI'O ﬂeﬁCTBHH. OKOJIOTHYECKHUE Hp06J'IeMBI TCINNIOOHCPI'CTHUKMU.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE IIPUMEHEHHWE: BUTAaTellb BHYTPEHHErO CrOpaHus,
OBITOBOM XOJOIUIBHUK, KOHIUITHOHED.

Llemoncmpayuu

V3MmeHeHre BHYTpEHHEHW SHEPTUM Teja MPH COBEPIICHUU PaOOThI: BHUIET MPOOKU U3 OYTHUIKH O]
JeCTBUEM  C)KaToro BO3/AyXa, HarpeBanue »d¢upa B JaTyHHOW TpyOke TmyTéM TpeHHA
(BuICOIEMOHCTpAITHS ).

W3meHeHne BHYTpeHHEH dHEpruu (TeMIepaTyphl) Tela pu Terionepeaaye.

OneIT Mo aguabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUrAaTENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O ABUTATEISL.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TEeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvl

[TapooOpazoBanne u koHueHcanus. Mcmapenwe u kuneHue. AOCOMIOTHAsE M OTHOCHUTEIbHAs
BJIQKHOCTb Bo3ayxa. HacelmeHHbli mnap. VYaenbHas TeuloTa M[apooOpa3oBaHusA. 3aBHCHUMOCTh
TEMIIepaTypbl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpuctammuyeckue u amopdHbIe Tea. AHM30TPOINUS CBOMCTB KPUCTAILIOB. JKuakue
kpuctauibl. CoBpeMeHHble MaTepuanbl. [lnaBnenne u kpucramumszanus. Y eiabHas TEIIoTa IUIaBICHUS.
CyO6numarusi.

VYpaBHeHuUE TEIJIOBOTO OaaHca.

TexHu4ecKkue yCTpOUCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U TICUXPOMETP, KaJOPUMETP,
TEXHOJIOTHH MOJYYeHHS COBPEMEHHBIX MaTEpHUajoB, B TOM YHCJIE HAHOMATEPHAIIOB, 1 HAHOTEXHOJIOTHH.



Jlemoncmpayuu

CBoiicTBa HaCBILLIEHHBIX MTAPOB.

Kunenue npu NOHMKEHHOM J1aBJICHUU.

Crioco0ObI U3MEpeHHSI BIAXKHOCTH.

HaGmronenne narpeBaHus U TUIABJICHHS] KPUCTAIUTHYECKOTO BEIIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamophvie pabomuol

I/IBMCpeHI/IC OTHOCUTEJIBbHON BIaXKHOCTHU BO3ayXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

DnexTpu3zanus Ten. DIeKTpuueckui 3apsia. JBa Buma siekTpuyeckux 3apsaoB. [IpoBoaHukw,
JUBJIEKTPUKHU U MOJIYIPOBOJHUKHU. 3aKOH COXPAHEHUs JIEKTPUUECKOTO 3apsa.

B3aumogeiictBue 3apsiioB. 3akoH Kynona. TodeuHbIi 35IeKTpUUECKUH 3apsijl. DIEKTPUUECKOE TOJIE.

Hanpspk€HHOCTE  3eKTpUueckoro mois. [IpuHOMn Cyneprno3uiuu 3JAEKTPUYECKUX Tmosed. JluHuum
HaMpPsKEHHOCTH JIEKTPUUYECKOTO TOJISL.

PaGora cun amekrpocrarnyeckoro mods. [lorenmman. PasHocTs moreHnuanoB. [IpoBomHuku u
JIURJIEKTPUKHU B 3JIEKTPOCTATUYECKOM MoJie. [JuanekTprudeckasi IpOHUIIAEMOCTb.

OnextpoémkocTb. KonaeHcaTop. DneKTpo€MKOCTh TIOCKOT0 KOHJIEHCATOpa. DHEPIHsl 3apsyKEHHOTO
KOHJIEHCATOopa.

Texunueckne YCTpOﬁCTBa u MMPaKTHUYCCKOC IMPUMCHCHHC: QJICKTPOCKOII, QJICKTPOMCETD,

AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHHE DJIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAJIBHBINA amIapar,
CTPYHHBIN TPUHTED.

Jlemoncmpayuu

Y CTpoiCTBO U MPUHIUIT AEHCTBUS AJIEKTPOMETPA.
B3anmoneiicTBre HAAIEKTPU30BAHHBIX TEJ.
DNEeKTPUYECKOE T0JIE 3apSKEHHBIX TEJl.
[IpoBOIHUKM B DJIEKTPOCTATUUECKOM II0JIE.
DneKkTpocTaTH4ecKas 3alluTa.

,HI/IBJ'IGKT];)I/IKI/I B DJICKTPOCTATUYCCKOM IIO0JIE.



3aBHCHMOCTD BHCKTPOéMKOCTI/I IJIOCKOT'O KOHJACHCATOPAa OT IUIOIIAAU IUIACTHUH, PACCTOSIHHUA MCKIAY
HUMHU U JIHSHeKTqueCKOﬁ IIPOHUIIACMOCTH.

DHeprus 3apsHKEHHOT0 KOH/IEHCaTopa.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOpa.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. Y CIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOT0 ToKa. MicTounuku Toka. Cusa Toka.
IlocTOSIHHEBII TOK.

Hanpspokenune. 3akon Oma 1151 ydacTka LETH.

BJICKTpI/I‘-ICCKOC COIIPOTUBJICHUC. YaenbHOE COIIPpOTUBJICHHUC BCIICCTBA. HOCHGZ{OB&TGHLHOC,
napauiCiibHOC, CMCIIAHHOC COCANHCHUEC ITPOBOAHHUKOB.

Pabota snexkrpuueckoro Toka. 3akoH Jlxoyns—JIenna. MoImHOCT 3IEKTPUYECKOTO TOKa.

DNEeKTPOABUKYIAsl CUJla U BHYTPEHHEE CONMPOTHBJICHUE UCTOYHUKA TOKA. 3akoH Oma ISl OJTHOM
(3amMKHYTOI) 3neKkTprueckoil nenu. KopoTkoe 3aMbIkaHue.

ONeKTpOHHAasi MPOBOJUMOCTh TBEPIABIX METAUIOB. 3aBHUCHUMOCTHb COINPOTHBIIEHUS METANIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

OnexTpuyecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHAst U MPUMECHasi TPOBOJMMOCTh HOIYIPOBOIHUKOB. CBoiicTBa P—N-
nepexoa. [1oxynpoBofHUKOBEIE TPHOOPHI.

DNEeKTPUYECKU TOK B pacTBOpax M paciuiaBax 3JEKTPOJIUTOB. DJIEKTPOJIUTHUECKAS AUCCOLMALIMS.
DIIEKTPOJIN3.

DnexTpuyeckuil ToK B razax. CaMoCTOSTENbHBIN U HeCaMOCTOSTENbHbIN pa3psa. Monnus. [lna3ma.

TexHuyeckue YCTpOHCTBA M NPAKTHUUECKOE IPUMEHEHHE: aMIIEpPMETp, BOJBTMETP, pPEOCTarT,
UCTOYHUKU TOKa, 3JIEKTPOHArpeBaTeNIbHbIE NPUOOPHI, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BAKYyMHBIH JHMOJA, TEPMUCTOPHl U (POTOPE3UCTOPHI, MOJYIPOBOJHUKOBBIN THO,
rajbBaHMKa.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAMIPSIKEHUS.

3aBUCHMOCTD COIIPOTUBJICHUA HWJIMHAPUYCCKHUX NPOBOAHHUKOB OT JJIMHBI, IIJIOIIAAXW ITOIICPCHYHOIO
CCUCHUS U MaTCpUalia.

CmMmeniagHoOE COCAUMHCHUC IIPOBOJAHUKOB.

[Ipsimoe u3MepeHue MeKTpoABIKYILEN criibl. KopoTkoe 3aMbIKaHue TallbBaHUYECKOTO 3JIEMEHTA U
OIICHKA BHYTPEHHETO CONPOTUBIICHHUS.



3aBUCUMOCTb CONIPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsi ¥ IpOBOAUMOCTb BO3/1yXa.

ORHOCTOPOHHSASA MPOBOJUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3y4yeHne CMEIaHHOTO COCAUHEHMS PE3UCTOPOB.

HSMepeHI/IC BHGKTpOHBHX(YLHeﬁ CUJIbI UICTOYHUKA TOKA U €0 BHYTPCHHCTO COIIPOTUBJICHUA.
Habmtonenue snextponusa.

MexnpeaMeTHblie CBA3U

Nzyuenue kypca pusuku 6a30Boro ypoBHs B 10 ki1acce oCyIIecTBISETCS C y4ETOM COJIEP>KaTEIbHbBIX
MEXKIPEMETHBIX CBSI3€H ¢ KypcaMy MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduy U TEXHOJIOTHH.

Meowcnpeomemnvie nonsamus, CB3aHHBIE C MU3yUYEHUEM METOAOB HAy4YHOIO IIO3HAHUSA: SIBJICHHE,
HayyHbId (QakT, rumnoresa, (Qu3Mueckas BeJIUYMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, DKCIEPUMEHT,
MOJEJIUPOBAHUE, MOJIEIIb, UBMEPEHHUE.

Mamemamuxa: pelieHe CUCTEMBbl ypaBHEHHH, JuHeWHas (yHkuus, mapabona, runepboia, HX
rpaduku ¥ CBOWMCTBA, TPUTOHOMETpUYECKHUE (DYHKLMU: CUHYC, KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U UX ITPOEKIIMH HA OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonozus: Mexannueckoe NBIKEHUE B KUBOU mpupone, AUQdy3us, 0CMOC, TEIIOOOMEH MKHBBIX
OpraHU3MOB (BH/IbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE), HICKTPUUECKHUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIpHAs
Macca, TEIUIOBBbIE CBOMCTBA TBEPHABIX TeEJ, XKUIAKOCTEH M Ta30B, JIEKTPUUECKHE CBOMCTBA METAJUIOB,
AIEKTPOIUTHYECKAS TUCCOIMAINS, TaJIbBaHUKA.

T'eoepaghus: BIaXXHOCTH BO3/lyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3zoBaHKe IBMKEHUN C MCMOIBb30BAHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOIMIUITHUKY, UCTIOJIB30BAHUE 3aKOHA COXPAHEHHUS MMIYJbCca B TEXHHKE (pakeTa, BOJOMET U APYTHE),
JBUTATEh BHYTPEHHETO CTOpaHus, apoBasi TypOrHa, ObITOBOM XOJIOIUIBHUK, KOHIUIIHOHED, TEXHOIOTUN
MOJYYECHHS] COBPEMEHHBIX MATEpPUAJOB, B TOM YHCJIE€ HAHOMATEpUAJIOB, W HAHOTEXHOJOTHH,
JNEKTPOCTaTUYECKAsl  3allliTa, 3a3eMJICHHE DJIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MpPHUHTED,
AJIEKTPOHArpeBaTEIbHbIE MPUOOPHI, IIEKTPOOCBETUTEIHHBIC IPUOOPHI, raIbBAHUKA.

11 KVIIACC

Pasnen 4. duekrpoanHaMuka



Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IToctosiHHBIE MarHuWTHl. B3anMMoneiicTBHE IOCTOSHHBIX MAarHuTOoB. MarHuTHoe mnojne. Bektop
MarHuTHOM MHAYKUMU. [IpuHIMII Cynmepno3uuyy MarHUTHBIX IOJIEW. JIMHMM MarHUTHOW WHIYKIIMH.
Kapruna nuHui MarHNTHOW MHAYKIMHU I10JI TOCTOSIHHBIX MarHUTOB.

MarautHoe 1ojie MpoBOJHMKA ¢ TOKOM. KapTuHa NMHMNA MHIYKIMU MarHUTHOIO IOJS JJIMHHOTO
IPSIMOIO TPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOAHMKA, KaTyIIKM C TOKOM. OmeIT Opcrena.
B3anmoneincTBie NpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJlyJib U HaIllpaBJICHUE.

Cuna Jlopenua, e€ moaynab U HampaBieHHe. [[BukeHHe 3apsKEHHOM 4YacTHIbl B OJHOPOJHOM
MarHuTHOM mose. PaGora cuibl Jlopenna.

SIBneHue 31eKTpOMarHUTHON HHAYKIMH. II0TOK BEKTOpa MArHUTHON MHYKLIMHU. DJIEKTPOABUKYIIAs
CWJIa MHAYKIMU. 3aKOH JIEKTPOMarHuTHOM nHAykmuu dapajes.

BuxpeBoe anekTpuueckoe mnosie. IIEKTPOABMKYIIAs crujla HHAYKIUHM B IPOBOJHUKE, ABMXKYIIEMCS
[IOCTYIATEIbHO B OHOPOJIHOM MarHMTHOM II0JI€.

[IpaBuno Jlenua.

NuayKkTUBHOCTG. SIBIEHNE CAMOMHIYKIMHU. DNEKTPOABHKYILAs CHUla CAMOMHIYKLIUH.
DHeprust MarHUTHOTO TOJIS KaTYLIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

Texunueckue YCTpOﬁCTBa U MPAKTUYICCKOC NPUMCHCHUC: ITIOCTOAHHBIC MAI'HUTBI, 3JICKTPOMATIHUTHI,
QJICKTPOABUTATCIIb, YCKOPHUTEIN SJICMCHTAPHBIX YaCTUL, MHAYKIIMOHHAA IICYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIuHUM MHOYKIUMK MarHUTHOTO MOJIS.

B3anmopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Awmrepa.

JevictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

SIBneHue JIeKTPOMAarHuTHON UHIYKITHH.

IIpaBuio JleHna.

3aBUCHUMOCTbD AJIEKTPOJABHKYIIECH CHIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOT'O MTOTOKA.

SBneHne caMOMHIYKITHH.



Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
W3ydyeHre MarHUTHOTO TIOJISl KATYIIKHA C TOKOM.
HccnenoBanue nqeiCTBUS MOCTOSIHHOTO MAarHUTa Ha paMKy C TOKOM.

I/ICCHGI[OBaHI/Ie SABJICHUS BHCKTpOMaFHHTHOfI HHAYKIOUN.

Pa3nea S. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHbsle Ko1eOanus

Konebarenbnas cuctema. CBOOOIHBIE MeXaHWUeckue kosieOaHus. ['apMoHWueckue KoJsieOaHusl.
[Tepuon, yacrora, ammautyaa u Qasza koneGanuid. [IpyXuHHBIN MasTHUK. MaTeMaTuuecKUil MasTHUK.
VYpaBHeHHe rapMoHnUeckux kosnebanuil. [IpeBpaiiienue sHeprun Mpu rapMOHUYECKUX KOJIeOaHUsX.

Konebarenbublii KOHTYp. CBOOOIHBIEC AIEKTPOMArHUTHBIE KOJICOaH!s B HEaTbHOM KOJIeOaTeIIbHOM
KOHTYpe. AHAJIOTUSI MEX/1y MEXaHUYECKUMHU U 3JIEKTPOMAarHUTHBIMU KojeOaHusmu. @opmyna TomcoHa.

3aKOH COXpaHEHUs SHEPTUH B UACATHHOM K0JeOaTeIbHOM KOHTYpE.

IIpencraBienue o 3aTyxawmux KojaedaHusX. BeiHykeHHbIE MexaHUYecKue KoneOanus. PezoHaHc.
BbIHYXI€HHBIE 37IEKTPOMArHUTHbIE KOJIEOaHUs.

[lepemennbiii Tok. CHHycOMIaIbHBIH TMEpEeMEHHBIH TOK. MOIIHOCTh TMEPEMEHHOr0 TOKa.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, Tmepegaya H  MOTPEOJICHHE  AJICKTPUUYCCKON  DHEPTUHU.
DKOJIOTHUECKUE PUCKU TPU TTPOU3BOACTBE AIEKTpodHEprun. KynbTypa UCTIoIb30BaHUs DJIEKTPOIHEPTUH B
MOBCEIHEBHON KU3HHU.

Texunueckne YCTpOﬁCTBa H IIPAKTHYCCKOC IIPUMCHCHUC!: BHGKTpI/I‘ICCKI/Iﬁ 3BOHOK, TI'CHCpPATOP
NEPEMCHHOTO TOKA, JIMHHUU 3JICKTPOIICPCaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoebaTeTbHOM CHCTeMBbI (TIPY>KUHHBIA MIIM MaTEMaTUHYECKHI MasTHHK).
HaGmronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmronenue pesonanca.

CBOOOTHBIC JIEKTPOMATHUTHBIC KOJICOAHUSI.

OcmnorpaMMbl (3aBHCUMOCTH CHIIBI TOKA W HAIPSDKCHUS OT BPEMEHH) IS 3JIEKTPOMArHUTHBIX
KOJIeOaHUIA.

Pesonanc mnpu mocneaoBaTeNIbHOM COEJUHEHUM PE3UCTOpA, KaTyIIKH HWHIYKTUBHOCTH U
KOHJIEHCATOpa.



Mopeinb TuHUYU HIIEKTPOIIEpEAAUH.
Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPUOJIa MAJIBIX KOJIeOaHWH Tpy3a Ha HUTH OT JTMHBI HATH U MacChl
rpysa.

UccnenoBanue nepeMEeHHOr0 TOKa B IIEMU M3 IOCJEA0BATENIBHO COEAUMHEHHBIX KOHIEHCATOpa,
KaTyILIKH U Pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE B0IHbL

Mexanudeckue BOJIHBI, yciioBus pacnpoctpaHeHus. [lepuoa. CkopocTs pacripocTpaHeHUs U JIJIMHA
BouiHEL. [lonepeunsie u npoaonbHbIe BOMHBL. HTepdepenims u nudpaxius MeXaHn4ecKuX BOJH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEeKTPOMarHuTHBIE BOJIHBI. Y CIIOBUS M3JIy4€HHsI 3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas opuenTanus
BekTopoB E, B, V B anekrpomaruutHoi BojHe. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJH: OTpaKeHHE,
IpernoMIIeHue, Noaspu3anus, tuppakuus, nHrepdepernns. CKopocTb 3JIEKTPOMarHUTHBIX BOJIH.

[Ikana IeKTpOMarHUTHBIX BOJIH. [I[pMeHeHHe AIIeKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIUIIBI paIuOCBA3U U TEJIEBUACHUS. Pagronokanus.

DJIEeKTPOMArHuTHOE 3arpsi3HEHUE OKPYIKAIOLIEeH Cpebl.

TexHuueckue yCTpoilcTBa W MNpPAaKTUYECKOE NPUMEHEHHE: MY3bIKaJbHblE HHCTPYMEHTHI,
yIBTPa3BYKOBasl JMAarHOCTHKA B TEXHHWKE M METUIMHE, pajap, pPaJrionpuéMHHK, TEJICBH30p, aHTCHHA,
tesnepon, CBU-neus.

Llemoncmpayuu

OO0pa3oBaHue U paclpoCTpaHEHHUE ONEPEYHBIX U MPOJOIbHBIX BOJIH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

Habmronenue oTpakeHus ¥ IPETOMIICHAS MEXaHMUECKUX BOJTH.

Habmtonenue nnrepdepeHunu u Audpakiiui MEXaHHIECKUX BOJIH.

3BYKOBOM pE30HAHC.

Ha6J’IIOI[eHI/Ie CBA3U I'POMKOCTH 3BYKa U BbICOTBI TOHA C aMHHHTy,HOﬁ M 4aCTOTOH KOJIEOaHHH.

HccnenoBanre CBOWCTB AJIEKTPOMArHUTHBIX BOJH: OTPaXXEHHE, NPEIOMIICHUE, MOJSpU3aIus,
Tudpakius, nHTepGEpeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHENHHOE pacnpoOCTpaHEHHWE CBETAa B OJAHOPOAHOM cpexe. Jlyu
cBeTa. ToYeuHbIM NCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxeHus cBeta. [locTpoeHne n3o0pakeHui B IIIOCKOM 3€pKaje.



[Ipenominenue cBeTa. 3aKOHBI TPETOMIIEHUS cBeTa. AOCOJIOTHBIN TOKa3aTenb MPEeTOMIICHUS.
[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yron MoJHOro BHYTPEHHETO OTPaXKEeHUSI.

Hucnepcus cseta. CroxHblil coctaB Oesnoro cBera. LIBer.

Cobuparonie u paccenBaroliye JUH3bl. ToHKas auH3a. POKYCHOE PACCTOSTHUE U ONTHYECKAs CUIIa
ToHKOM H3BL. [locTpoeHnue n3o0paskeHuit B cCOOMPAIONINX U paccenBarOMIMX JTnH3ax. DopMyiia TOHKON
JIVH3BI. Y BeTUUEeHHE, JaBaeMOe JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUYECKOM ONTHKH.

BonnoBast ontuka. MuTepdepenuus cera. KorepeHTHble HCTOYHHMKH. YCIIOBHS HAOMIOJCHHS
MaKCUMyMOB M MHHHMYMOB B HWHTEP(EPEHIIMOHHOM KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX

HNCTOYHHUKOB.

Hudpakaus ceeta. JAudpakunonHas pemeérka. YciaoBue HAOMIOACHUS TJIaBHBIX MaKCUMYMOB IPH
NaJICHU MOHOXPOMAaTHUECKOI0 CBETa Ha JTU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue ycTporuCcTBa U MPaKTHYECKOE MPUMEHEHHUE: OUKH, JTyIa, (hoToanmapar, NpoeKIMOHHBIH
amnmnapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAaKLIMOHHAS PELIETKA, TOJIAPOUS,.

Jlemoncmpayuu

[TpsmMonuHEitHOE pacpocTpaHeHHEe, OTPAKCHHE U TIpeloMIieHue cBeTa. OnTHYeCcKHe MPHUOOPEI.
ITonHoe BHyTpeHHEE oTpaxeHnue. Moens CBeToBOAA.
HccnenoBanue cBONCTB N300pakeHU B JTHMH3AX.

Mopenu MUKpOCKOIIA, TEIECKONa.

Hab6mronenue naTepdepeHInm creTa.

HaGmonenue qudpakuun cera.

HaGmronenue aucnepcun certa.

[Tonyyenue crnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tonydenue criekTpa ¢ TOMOIIbIO TU(DPAKIIMOHHON PEIIETKH.
Habmroenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomuol
N3mepenne nokazaresns NpeioMICHUS CTEKIIA.
UccnenoBanue CBOMCTB N300paKEHHM B JIMH3AX.

HaGmronenue aucnepcun cera.



Pa3znen 6. OcHOBBI ClIEUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH

['paHnnBl  TPUMEHMMOCTM  KJIIACCHMYECKOM MeXxaHuku. IlocTymaTel cnenuanbHOM — Teopuu

OTHOCHUTEJLHOCTH: MHBAPHUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMme, NMPHUHIIUIT OTHOCHUTEIHHOCTH
DUHIITERHA.

OTHOCUTEIIBFHOCTD OIHOBPCMCHHOCTH. SaMCIIJ'IeHI/IC BPEMCHU U COKpAIICHUC NJINHBI.
9Hepr1/1;1 " UMITYJIbC peHHTHBHCTCKOﬁ YaCTHUIIBI.

CBs13b Macchl ¢ 3HepI‘I/I€I71 U UMITYJIbCOM peHHTI/IBHCTCKOﬁ HYaCTHUIIBI. 3Hepr1/1;1 ITIOKO4.

Pasnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. ®opmyna [1nanka cBsi3u sHEPTHH POTOHA C €T0 YACTOTON. DHEPTUS U UMITYJILC (POTOHA.

OtkpeiTue u uccnenosanue ¢orodrpdexra. Onbitel A. I'. CronmeroBa. 3akoHbl (oTodddexTa.
VYpaBHenue DiiHmreitHa 11 poroaddexta. «KpacHas rpanuna» Gotorddexra.

JlaBnienue cBera. OnwiThe [1. H. JIeOGenena.

XHUMHYECKOE IeHUCTBUE CBETA.

TexHUYECKHEe YCTPOHCTBA M MPAKTHYECKOE MpUMEHEHHUe: (PoTo3eMeHT, (OTONATINK, COTHEUHAS
Oarapesi, CBETOAHMO.

Jlemoncmpayuu

®dotor(hPexT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEITHETO (poTod(deKTa.

Ceeroauon.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pesepdopna mo paccesHuro o -uactuil. [lmanerapHas Monenb
atoMa. [loctynatsl bopa. U3nyuenue u mnorsomieHre GOTOHOB IMPHU MEPEXOJE aroMa C OJAHOIO YPOBHS
SHepruu Ha Apyroil. Buasl ciektpoB. CekTp ypoBHEH 3HEPruy aToMa BOIOPOJIa.

BonnoBsie cBoiicTBa yactuil. Boiusl ae bpoiinsa. KopnyckynspHO-BOIHOBOU Jyaau3M.

CrioHTaHHOE B BBIHYXXICHHOC U3TYUYCHHUC.



TexHUueckue ycTpoilcTBa M MpPAaKTUYECKOE NMPUMEHEHHE: CHEKTPAIbHBIM aHalu3 (CHEKTPOCKOIN),
Ja3ep, KBAHTOBBIN KOMITBEOTED.

Jlemoncmpayuu

Monens oneita Pesepdopra.

Omnpenenenre JTUHBI BOJTHBI JIa3epa.

HaGmronenue nuHeRvaThIX CIEKTPOB U3ITyUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HaGmronenue nmuHedaToro crekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBHI, JIOKA3BIBAIOIINE CIIOXKHOCTh CTPOSHUS sifpa. OTKPBITHE PATHOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuto coctaBa paauoakTUBHOro u3nydenus. CBoicTBa anbda-, 6eTa-, raMma-

N3JIYUCHUA. Bmsgaue PAAOAKTUBHOCTH HA KUBBIC OPraHU3MBI.

OtkpeiTHe TIpoTOHA U HeiTpoHa. Hykinonnas monens saapa I'eisenOepra—VBanenko. 3apsa sapa.
MaccoBoe unciio sapa. M30Tomnsl.

Anbga-pacniaz. ONEKTPOHHBIH UM TO3UTPOHHBIM Oera-pacman. ['amMMa-uznydeHue. 3akoH
paZoaKTUBHOIO pacnaja.

DHeprus CBs3U HYKJIOHOB B sizpe. SnepHbie cuibl. [{edekT maccer sapa.
Snepubie peakuuu. JleneHue u CUHTE3 sEP.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoOnembl M MEPCHEKTHBBI SIEPHONH SHEPTETHKH.
OKOJIOTUYECKHE aCIEKTHI SIEPHON IHEPTETUKH.

DnieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeToapl HAOIOACHUS ¥ PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHII.
dyH/IaMEeHTaNIbHBIE B3aUMOICUCTBHS. EMMHCTBO (pr3nyeckoi KapTUHBI MUpA.

TexHudeckue yCcTpoucTBa M NPAKTUYECKOE NPUMEHEHME: NO3UMETpP, Kamepa BuiibcoHa, siepHbIi
peakTop, arToMHas 6omoa.

Jlemoncmpayuu
CuéTYnK MOHU3HUPYIOIIUX YACTHII.
Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpeKoB 4acTHII (TIO TOTOBBIM (hoTOTrpadusim).



Pasnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3HKH

Ortarbl pa3BuTUs acTpoHoMuH. [IpukiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMUH.

Bun 3Bé31H0T0 Heba. Co3Be3aus, sipKue 3BE3/bI, IIAHETHI, KX BUIUMOE ABUKCHHUE.

ComnHeyHnas cucrema.

Conuue. ConHeuHasi akTUBHOCTh. McTtounuk sHeprum ConHIA M 3BE3M. 3BE37bI, UX OCHOBHBIC
XapakTepUCTUKU.  JlMarpamMma  «CHEKTpPaJIbHBIA  KJACC —  CBETUMOCTb».  3BE3AbI  TJIABHOU
MOCJIEAOBATEIbHOCTH. 3aBUCUMOCTb «Macca — CBETHMOCTDBY» UIS 3BE3[ TNIABHOW IOCIEIOBATEILHOCTH.
Buyrpennee ctpoenue 3B€31. CoBpeMEHHBIE MTPEICTABICHHS O MPOUCXOKIEHUHU U 3BosonK ColHLa U

3BE311. DTalbl )KU3HU 3BE3.

Muineunsiit [1yts — Hama ['anakTtuka. [lonoxxenue u nemxenue Comnnna B ['amaktuke. TUIBI TAJTAKTHK.
Pannoranaktuky u kBazapsl. UEpHbIE ABIPHI B sApax rajJaKkTHK.

Bcenennas. Pacimpenune Beenennoii. 3akon Xa0O6isa. Pa3beranue ramaktuk. Teopust bombioro
B3pbIBA. PenmmKkTOBOE M3ITydeHME.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

HaGmoienuss HEBOOPYKEHHBIM TIJIa30M C HUCIHOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUN IUIs
oTpesieNIeHUs MOJIOKEHHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CeBepHOro
MOJIyIIapUs U IPKHUE 3BE3bI.

Hab6mronenus B reneckon JIynsl, muraner, Maeuroro [TyTu.

O6o0mariee NOBTOpeHUE

Pons ¢u3uku m acTpoHOMHUM B SKOHOMHMYECKOW, TEXHOJIOTMYECKOMW, COIMATIbHOW WU ITUYECKOU
cdepax AesITeNpHOCTH YEJIOBEKa, POJIb U MECTO (DM3UKH M aCTPOHOMHUU B COBPEMEHHOM HAYYHOW KapTHHE
MUpa, poJib GU3NYECKON Teopuu B (OPMUPOBAHUU MPEACTABICHUN O PU3NUECKON KapTHUHE MHPaA, MECTO
busznyeckoil KapTUHBI MHpa B OOIIEM pSIy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O
pUpo/Ie.

Me)KIIpe}IMeTHbIe CBSI3HU

W3zyuenue kypca ¢puznku 6a30Boro ypoBHs B 11 Kitacce oCymecTBIsieTcs ¢ y4ETOM COepKaTeIbHBIX
MEXIPEAMETHBIX CBSI3€l ¢ KypcaMu MaTeMaTHKH, OMOJIOrHH, XMMHHU, Teorpaduu U TEXHOJIOTHH.

Meowcnpeomemuvie nousamus, CBSI3aHHBIE C M3YYCHHEM METOJOB HAYYHOTO TO3HAHUSA: SIBJICHHE,
Hay4yHBId (akT, THUMOTe3a, (U3MUecKas BEIMYWHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, DKCIEPUMEHT,
MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelmieHUEe CUCTEMBl YpaBHEHUH, TPUTOHOMETPHUYECKAE (YHKIMH: CHHYC, KOCHHYC,
TAQHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPHI M HX MPOEKIHWH Ha OCHU



KOOpJMHAT, CJIO0XXEHHWE BEKTOPOB, IPOU3BOJAHBIE 3JEMEHTapHBIX (QYHKUMN, NpPU3HAKKA MON00uUs
TPEYroJbHUKOB, ONPE/IEIEHUE MJIOUIAIU IIIOCKUX (pUryp u o0bEMa Tel.

buonocus: snexTpuyeckue SBIECHUS B JKUBOM MpHUpPOAE, KoyieOaTelbHblE IBMKEHHUS B >KUBOMU
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B )KUBOU IIPUPOJE, ACUCTBUE PaJlMalliy HA )KUBbIE OPTaHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTATUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

leoepaghus: MmarHUTHBIE TIONIOCA 3€MIIM, 3alie)Kd MAarHUTHBIX pyld, (oTochéMka 3eMHOU
IIOBEPXHOCTH, NPEACKA3aHUE 3eMIICTPSACECHUM.

Texnonocus: TMHAM 3JEKTpoIepeaayd, T€HEpAaTOp MEPEMEHHOIO TOKA, AJIEKTPOABUIATENb, MHAYKIHNOHHAS IE€Yb,
panap, paaMoNpUEMHHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-nedb, MpOCKIMOHHBIN aImapaTr, BOJIOKOHHAs OITHKA,
coJiHeyHas OaTtapes.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenune ydyebHoro mpeamera «Pusnka» Ha ypoOBHE cpeaHero oOmiero obpasoBaHust (0a30BbIi
ypOBeHB) JOJI?KHO O6€CHC‘II/ITB JOCTUIKCHUC CIICAYIOIHNX JIUYHOCTHBIX, MCTAIIPECAMCTHBLIX U MPCIAMCTHBIX
00pa3oBaTEeNbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJBTATDBI

JIMuHOCTHBIE pe3yNbTaThl OCBOCHHS YyueOHOro npeamera «Pu3nkay» TOKHBI OTPaKaTh TOTOBHOCTh
U CIIOCOOHOCTh 00YyYaroIuXxcs PyKOBOJCTBOBATbCS C(HOPMUPOBAHHON BHYTPEHHEH MO3ULMENH JIMYHOCTH,
CHUCTEMOW LEHHOCTHBIX OpPUEHTALWH, TO3UTHBHBIX BHYTPEHHHUX YOEKICHHUH, COOTBETCTBYIOLIMX
TPAaJULIMOHHBIM IEHHOCTAM POCCHUHCKOro OOINECTBa, PpACHIMPEHHUE >KU3HEHHOTO OMNbITa M OIbITa
JEATEIbHOCTH B IIPOLIECCE PEAM3ALUMU OCHOBHBIX HAIPABICHUNM BOCIMUTATENIBHON JEATEIBLHOCTH, B TOM
YHCJIE B YACTH!

1) rpaIaHCKOro BOCIUTAHUS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UITNH 00yUJAIOMIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO WICHA
POCCUICKOrO O0IIIeCTBa;

MNPUHATHC TPAAUTTHUOHHBIX O6H.I€‘I€J'IOB€‘{CCKI/IX IF'YMAHHUCTUYCCKHUX U NIEMOKPATHYCCKUX HCHHOCTeﬁ;

TOTOBHOCTb BECTU COBMECTHYIO JIEATEILHOCTh B MHTEPEcaxX IPa)1aHCKOro OOILECTBa, y4acTBOBATh
B CaMOYITpaBJICHHH B 00pa30BaTeIbHOW OpraHU3aIiH;

YMEHHE B3aMMOJICHCTBOBATh C COLMATbHBIMU MHCTUTYTAMH B COOTBETCTBUU C MX (YHKIUSIMU H
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM JEATENBHOCTH;



2) NIATPHOTHYECKOTO BOCTIUTAHUS
c(OPMHPOBAHHOCTh POCCUHCKOM I'pak JTaHCKON MJIEHTUYHOCTH, NAaTPUOTU3MA;

IICHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXXCHHSM POCCUHCKUX YYEHBIX B
obnactu (GU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO TTOBEICHHUS;

CITOCOOHOCTE OLCHUBATL CUTyAllMIO W IIPUHHUMATL OCO3HAHHBLIC PCIICHUS, OPUCHTHUPYACH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U HCHHOCTHU, B TOM YUCJIC B ACATCIIBHOCTU y‘-IéHOFO;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOSHHE YCTOMYUBOTO OYAYIIIETO;
4)3cTeTHYeCKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs 3CTETUKY HAY4YHOIO TBOPYECTBA, IPHUCYLIETO
¢buznyeckoil HayKe;

5) Tpy10BOT0 BOCTIMTAHUS:
MHTEpeC K paszIuuHbIM cdepam MpopecCHOHATBHON NEATEIbHOCTH, B TOM YHCJE CBS3aHHBIM C
(GU3MKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp OymyIieil mpodeccuu u peann3oBbIBATH

COOCTBEHHBIE JKM3HEHHBIC IIJTIaHBbI,

TOTOBHOCTB M CLIOCOOHOCTH K 00pa30BaHMIO U caMo00pa30BaHUIO B 00JaCTH (PU3UKH HA MIPOTIKEHUN
BCEH KU3HH;

6) 3K0JIOrNY€eCKOr0 BOCIUTAHUS

c(OPMHPOBAHHOCTH IKOJOTHYECKON KyIbTYpPbI, OCOZHAHHUE III00ATBHOTO XapaKTepa IKOJOTHUECKUX
npo0em;

IJJAHUPOBAHUE M OCYIIECTBJICHHE JEUCTBUA B OKPYKAIOWIEH Cpele Ha OCHOBE 3HAHMS LeJeH
YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paciIpeHue OMbITa e TeIbHOCTH SKOJOTMUECKON HAITPABICHHOCTH HA OCHOBE MMEIOLINXCS 3HAHU I
no ¢usuke;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHA
(bu3HYeCKON HAYKH;

OCO3HAaHUE IIEHHOCTHM HAY4YHOM JESITEeIbHOCTH, TOTOBHOCTh B IIPOIECCE H3YYEHHUS (QHUIUKU
OCYILIECTBJIAT IPOEKTHYIO U UCCIIEI0BATENBCKYIO AEATEIIBHOCTh MHIUBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI



Ilo3naBaTesbHbIe YHUBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Joruueckue JelcTBHUA:
CaMOCTOATENIBHO (hOPMYIHUPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEACIISTh UETU AEATEIIbHOCTH, 33J1aBaTh apaMeTPbl U KPUTEPUHU UX TOCTHKECHUS,
BBIABJIATDH 3aKOHOM€pHOCTI/I nu HpOTI/IBOpe‘-II/ISI B paCCManI/IBaCMBIX (bHBI/I‘IGCKI/IX SABJICHUAX

pa3pabaTeiBaTh IUIAH pEHICHHsS] MPOOJIEMBI ¢ y4ETOM aHajIM3a UMEIOMIMXCS MaTepUaIbHBIX U
HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBLI B ACATCIBbHOCTH, OUCHUBATHL COOTBCTCTBUC PC3YJIbTATOB LCJIAM, OLICHUBATDH
pUCKH HOCHCI[CTBHfI JACATCIIbHOCTH,

KOOPJMHHUPOBATH U BBIMIOJIHATH pa0OTy B YCIOBHSIX PEATBHOTO, BUPTYaIbHOTO 1 KOMOMHHUPOBAHHOTO
B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBINLICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
ba3soBble ucciieoBare/ibCKie AeHCTBUA !

BIIQ/IETh HAYYHOU TEPMHUHOIOTHEH, KITIOYEBBIMH MOHATHIMH U MeToIaMU (hPU3UUYECKOI HAYKU;

BJIQJICTh HABBIKAMH Y4eOHO-MCCIICOBATEILCKOW U MPOEKTHOW JEATEIILHOCTH B 00JacTH (PU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB pEHICHHs 3a7ad (PU3NIECKOTO
COJIepKaHus1, IPUMECHECHUIO Pa3IMUHBIX METOJIOB ITO3HAHHUS;

BJIAJICTh BUJAMHU JCATEIBHOCTH II0 TIOJNYYCHUIO HOBOTO 3HAHUS, €ro HHTEPIpETaIuH,
peoOpa3oBaHUIO ¥ MPUMEHEHUIO B PAa3IMYHBIX YUCOHBIX CUTYAIUSAX, B TOM YUCIIC TIPU CO3JaHUH YUSOHBIX
MIPOEKTOB B 00J1aCTH (HhU3UKH;

BBISIBJISITh MTPUYMHHO-CJICICTBEHHBIC CBS3M W aKTyaIM3UPOBAThH 3aJ1ady, BBIIBUTATH THUIIOTE3y €&
pellleHusl, HaXOMUTh apryMEHTBl IJIs JOKAa3aTeNbCTBA CBOMX YTBEPXKICHUH, 3alaBaTh MapaMeTphl U

KPUTEPUU PELLICHHUS;

AHAJIIM3UPOBATH IIOJYUCHHBIC B XOJ€ PCIICHHA 3aJadyu pE3yJibTaTbl, KPUTHYCCKU OLCHHUBATHL HX
AOCTOBCPHOCTD, IPOTHO3UPOBATH U3MCHCHUC B HOBLIX YCJIOBUAX;

CTaBUTh U (OpMyIHPOBaTH COOCTBEHHBIE 33Ja4ll B 00pa30BaTENbHON EATEIBHOCTH, B TOM YHCIIe
NpY U3y4eHUH QUBHKH;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
YMETb MIEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00JIACTh )KU3HEACATEILHOCTH;
yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUT'aTh HOBEIC UJICHU, IIPpEAJIaraTb OpUIrniHaJIbHBIC ITIOAXOAblI U PCHICHUA,



CTaBUTH MPOOJIEMBI U 337a4H, JIOMYCKAIOIIUE aJIbTePHATUBHBIEC PELICHHUS.
Paborta ¢ unopmanmeii:

BJIaJIeTh HaBbIKAMM NOJy4YeHUs MH(OpManuu (GpU3MUECKoro colaepikaHus U3 MCTOUHUKOB Pa3HBIX
TUIIOB, CAMOCTOATCIBHO OCYIICCTBJIATH ITOUCK, aHAJIN3, CUCTCMATU3aAlUI0O U HHTCPIIPECTALIUTIO I/IH(l)OpMaIII/II/I
pa3InYHBIX BUAOB U (POPM IpECTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh NH(OPMALIHH;

HCIIOJIB30BAaTh CPEACTBA I/IH(l)OpMaIII/IOHHBIX N KOMMYHUKAIIMOHHBIX TEXHOIOTHH B pPEeICHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AILIMOHHBIX 3371a4 ¢ COOII0IEHMEM TPeOOBAaHUM HIPrOHOMUKH,
TEXHUKH O€30MacCHOCTH, THUIUMEHBl, pEeCypcocOepex eHusl, MPAaBOBBIX W ATHUYECKUX HOPM, HOPM

UH(POPMALIMOHHON 6€3011acHOCTH;

co3JaBaTh TEKCTbl (DU3UYECKOrO COJAEpKaHUs B pa3zIMyHbIX (opMmarax ¢ y4éTOM Ha3HAYCHHUs
UH(OPMALIMH U [EJIEBOI ayTUTOPHH, BBIOMpAsi ONTUMAIBHYIO ()OPMY NPEACTABICHUS U BU3YAIH3alNH.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:
OCYIIECTBIISATH OOIICHHUE Ha YPOKaxX (PM3UKHU U BO BHEYPOUHOU IEATEITHBHOCTH;
pacno3HaBaThb MPEATIOCHIIKA KOH(l)JII/IKTHLIX CI/ITyaI_[I/Iﬁ U CMAT4YaTh KOH(bHHKTBI;
Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEICTB;
MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIANBUAYAIbHON paOOTHI;

BBI6I/IpaTB TEMATUKY U MCTOAbI COBMECTHBIX HeﬁCTBHﬁ C y‘léTOM O6H_II/IX HHTCPCCOB U BO3MO>KHOCTEH
KaXJa010 4JICHa KOJIJICKTHUBA,

MPUHUMATH 1I€JIM COBMECTHOM JesATEeIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JACHCTBUS MO €&
JOCTHKEHHIO: COCTABIISITH TUIaH IEUCTBUH, pacpeAesiaTh POJid C y4ETOM MHEHHUM y4aCTHUKOB, 00CYK1aTh

pe3yNbTaThl COBMECTHOU PabOTHI;

OLIEHMBAaTh KayeCTBO CBOETr0 BKJIAJa M KaXJOTO Y4YacTHMKA KOMaH/Abl B OOLIMI pe3yiabTaT Mo
pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBbBIC IMPOCKTHI, OUCHUBATL UJACH C ITO3UIIMHA HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTquCKOﬁ
3HAYHUMOCTH,

OCYILECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B PA3IMYHBIX CUTyaLUsX, IPOSBIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PeryssiTuBHbIe YHHBepcaJibHbIe y4eOHbIe AeiicTBUSA

Camoopranu3anusi:



CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATENbHYIO IEATEIBHOCTh B 00JaCTH (PU3UKU U ACTPOHOMHMH,
BBISIBJISITH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATCIIBHO COCTABJIATH IJIaH PCIICHUSA pvaéTHBIX 1 Ka4C€CTBCHHBIX 3a1a4, I1JIaH BBIITOJTHCHUA
HpaKTquCKOﬁ pa6OTLI C y‘léTOM HMCIOIIUXCA pECypCOB, COOCTBEHHBIX BO3MOKHOCTEH U HpeﬂHOqTeHHﬁ;

JaBaTh OLEHKY HOBBIM CUTYalIHsIM;

paciupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieJ1aTh OCO3HAHHBINA BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;
OIICHUBAThH TPUOOPETEHHBIN OIBIT;

CIOcOOCTBOBaTh (DOPMUPOBAHHIO U TPOSIBICHUIO SPYAULUU B 00NAaCTH (PU3MKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIN HHTE/JIEKT:

AaBaTb OLCHKY HOBBIM CUTyallusAM, BHOCUTH KOPPECKTHUBLI B ACATCIbHOCTL, OLICHUBATHL COOTBCTCTBHUC
PE3yJIbTATOB LECIIAM;

BJI1aACTh HaBBIKAMHU IMO3HABATEIILHOM pe(bHeKCI/II/I KaK OCO3HaHHA COBCPIINACMBIX HeﬁCTBHﬁ u
MBICJIIMTCJIIBHBIX IMTPOLCCCOB, UX PE3YJILTATOB U OCHOBaHI/If/'I;

UCIIOJIb30BaTh MPUEMBI peIeKCUN TS OLICHKH CUTYAIlUH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATb MOTUBBI U ApI'yMEHTBI APYTUX IIPU aHAIU3€ PE3YIbTAaTOB NEATECIBHOCTH;

IPUHUMATH ce0s, TOHMUMasl CBOM HEIOCTATKU M JOCTOUHCTBA,

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IPU aHAIU3E PE3YJIBTATOB JEATEIBbHOCTH;

IIpU3HaBaTh CBOE MIPaBO U IPABO APYTUX HA OIINOKH.

B npouecce AOCTHKEHHSI JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOrpaMMBI 10 (hU3HKE ISl YPOBHS
cpeaHero oOmero o0pa3oBaHUs Yy OOY4YarOLIMXCS COBEPUICHCTBYETCS SMOLIMOHAIBHBIA MHTEIUIEKT,

npernonararomui copMupoBaHHOCTb:

CaMOCO3HAHUS, BKJIFOYAOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE, BUETH
HaIpaBJICHUS Pa3BUTHsI COOCTBEHHON IMOIMOHAIILHOM Cephl, OBITh YBEPEHHBIM B ceO€;

CaMOPETYJINPOBAHNS, BKIIOUYAOIIET0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTH 3a CBOE
HOBEJICHHE, CIIOCOOHOCTh aJallTUPOBATHCS K AMOLMOHAIBHBIM U3MEHEHHUSIM U MIPOSBIATH TMOKOCTb, OBITh
OTKPBITBIM HOBOMY;

BHyTpeHHeﬁ MOTHBAIIUH, BKHIOanOIHCﬁ CTPEMIJICHHUEC K OOCTHIXKCHUIO LICIIN U YCIICXY, OITUMHU3M,
HHUIOHWATHBHOCTb, YMCHHUC HeﬁCTBOBaTB HCXO0Od U3 CBOUX BO3MO)KHOCT€I>1;

OMIIaTHuu, BKH}O‘IaIOHleﬁ CIIOCOOHOCTH TOHUMATh OMOIOMOHAJIIBHOC COCTOAHUE NPYTHUX, YUUTEIBATE €TI0
IIpu OCYHICCTBJICHUU OGH.IGHI/ISI, CIIOCOOHOCTD K COYYBCTBHUIO U COIICPCIKUBAHUIO,



COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPaMBaTh OTHOIICHUS C APYTHMMH JIFOJbMH,
3a00TUTbHCA, IPOSBIIATH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K xoHuy o6yuenus B 10 kjacce npeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpa)xaTb
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSI YMEHUI:

JEeMOHCTPHPOBATH HA MPUMEPAX POJIb U MECTO (pu3uku B (OPMHUPOBAHUU COBPEMEHHOIN HAy4HOMU
KapTHHbBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOM NEATENBHOCTH JIIOJEH;

YUYUTBIBATh TI'paHUIbl IIPHUMCHCHUSA HU3YUCHHBIX (1)H31/ILIGCKI/IX MOI[GJ'IGI‘/‘K MaTCprajibHad TOYKa,
HHCPLHAJIbHASA CUCTCMaA OTC‘-IéTa, a0COJIIOTHO TBépI[OC TCIIO, HACaIbHBIN raz, MoJicjii CTpOCHUs rasos,
)KPII[KOCTGPI u TBép,Z[BIX TCII, TOYECYHBIN SHGKTpI/I‘IeCKI/Iﬁ 3apsa Ipu peIICHUU (1)I/ISI/ILIGCKI/IX 3aJa4,

pacrio3HaBaTh (pu3nueckue sBICHUs (IIPOIECChl) U OOBACHITh UX HAa OCHOBE 3aKOHOB MEXAHHKH,
MOJICKYJISIPHO-KUHETHYECKON TEOPHH CTPOCHHUS BEIIECTBA W JJICKTPOJAUHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBI)KEHUE, CBOOOJHOE IMaJeHHE TeJ, ABIIKEHHE IO OKPY)KHOCTH,
UHEpIHsl, B3aUMOoAelcTBUE Tel, 1u(pdy3usi, OpOyHOBCKOE IBUKEHUE, CTPOSHHUE KUIKOCTEH 1 TBEPABIX TEI,
u3MeHeHne 00bEMa Tell pH HarpeBaHUH (OXJIAKICHHUH ), TEIIOBOE paBHOBECHE, CTIAPEHHE, KOHICHCAIHS,
IJIaBJICHUC, KPUCTAJUIM3allUA, KHUIICHUC, BJIAJKHOCTH BO3[yXd, IOBLIINICHUC JaBJICHUA TIa3a IpU Cro
HarpeBaHWU B 3aKPBITOM COCYZE, CBS3b MEXAY IapaMeTpaMd COCTOSHHUS ra3a B H30IpoIleccax,
AIIEKTPU3ALIUS TEJN, B3AUMOJCHCTBHE 3aPs/IOB;

OIMCHIBaTh MEXAHUYECKOE JIBHKEHHE, MCIONb3ys (pU3NYecKue BETMYUHBI: KOOPIUHATA, IYTb,
HepeMeIleHe, CKOpPOCTb, YCKOpPEHHE, Macca Teja, CHJa, UMITYJIbC Tela, KUHETHYeCKas SHEeprus,
NOTEHIMAIbHAs SHEPTHsl, MEXaHU4YecKas paboTa, MEXaHHMYECKasi MOLTHOCTb; MPU OMHCAHUHM HPaBUIBHO
TPaKTOBAaTh (DU3MUECKUNA CMBICT HCIONb3YEMbIX BEIUYMH, UX OOO3HAYEHMs] U €AMHMUIIbI, HaXOJIUTh
(GopMyIIbl, CBA3BIBAIOLINE NAHHYIO (PU3NYECKYIO BEINYUHY C JPYTUMHU BEITUUUHAMUY;

OIUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TeNl M TEIJIOBbIE SBJICHUS, UCHOJB3Yd (U3NYECKUE
BEJIMYMHBL: JABJICHUE TIa3a, TEMIIEpaTypa, CPeAHSAs KUHETUYECKas SHEPrusl XaOTHYECKOTO JBHUKEHUS
MOJIEKYJ, CPEJHEKBAAPAaTUYHAs CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHSA 3HEprus, padora
raza, KOO(QQHUIMEHT TMOJIE3HOTO JCHCTBHSI TEIUIOBOTO JBUTATEIIS; TP ONMCAHUH MPABIIBHO TPAKTOBATH
(GU3UUeCKUil CMBICI HCIHOJIb3YEMbIX BEJIMYUH, UX OOO3HAYEHHS U EIMHHUIBI, HAXOAUTh (OPMYIIH,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BETHUYHMHAM;

OIIHUCHIBaTh U3YUEHHBIE DJIEKTPUUECKNE CBOMCTBA BEIIECTBA U AIEKTPUUYECKUE SIBJICHUS (IIPOLIECCHI),
UCTIONB3YS (PM3MYECKUE BEIMYUHBI: SJEKTPUUECKUNA 3apsf, dIEKTPUUECKOe MoJe, HANPsHKEHHOCTh MOJ,
NOTEHIIMAT, Pa3HOCTh MOTEHIMAJIOB; MPH ONMUCAHWW MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCIIONIb3YEMBIX BEIMUYMH, UX O0OO3HAYEHUS U €JIMHUIIBI;, yKa3bIBaThb (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(U3UUECKYIO BETUUNHY C IPYTHMHU BEIIMYHHAMUY;

aHAJTM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SIBICHUS, UCHOb3Yd (pU3MUECKUe 3aKOHBI M MPHHIIUIIBL:
3aKk0H BcemupHoro Tsarorenus, |, Il u 11l 3akonsr HeloToHA, 3aKOH COXpaHEHHs] MEXaHUYECKON SHEPIHH,
3aKOH COXpaHCHUA HMITYJIbCA, MPUHIMUIT CYINCPHNO3UIIMKN CHUJI, IPUHIUII PABHOIIPABUSA HHCPHUAIBHBIX
CHUCTEM OTCU€Ta, MOJEKYJISPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, Ta30BBIC 3aKOHBI, CBS3b
CpeaHel KUHETUYECKON SHEPTHH TEIIOBOTO JBM)KCHUS MOJICKYJ C a0COJIFOTHOW TEMIIEpaTypoi, MepBbIi



3aKOH TEPMOJIMHAMMKH, 3aKOH COXPAaHEHHUsI JJIEKTPUUECKOro 3apsiaa, 3akoH KynoHa, npu 3ToM paznudaTh
CJIOBECHYIO (DOPMYITHUPOBKY 3aKOHA, €0 MaTeMAaTHYECKOE BBIPAXKEHUE W YCIOBHUA (TpaHUIIBI, 00JIACTH)
MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIUIIBI JIeHCTBUSA MallivH, HpI/I60p0B N TCXHHYCCKHUX yCTpOﬁCTB;
pas3iinydaTth yCJIOBUA UX 0e30MacHOro NCIoIL30BaHUA B HOBCGJIHGBHOﬁ KHN3HH,

BBIIIOJHATE  OKCIICPUMCHTBI IO  HMCCJIICJOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUH H© mponeccos €
UCTIONb30BAaHUEM MPSIMBIX W KOCBEHHBIX HM3MEPEHHi, MpHu 3ToM (opMyiaHpoBaTh MpoOiemMy/3asady u
THIIOTE3Y Y4eOHOTO SKCIEpUMEHTa, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, TIPOBOIAUTH
OITBIT ¥ ()OPMYITUPOBATH BBHIBO/IBI;

OCYILIECTBIISITh MPSIMBIE M KOCBEHHbIE H3MepeHHs] (U3MYECKUX BEJTUYMH, NMPU STOM BBIOMpAThH
ONTUMAIbHBIN CHOC06 HU3MCPCHUA U HUCIOJIb30BAaThb HU3BCCTHBIC MCTOJAbI OLICHKU HOI‘pGH.IHOCTGfI
M3MEPEHHUI;

HCCTIEOBAaTh 3aBUCHUMOCTH MEXAY (U3NYECKUMHU BEIWYMHAMU C MCIOJIb30BAaHUEM TMPSIMBIX
U3MEPEHH, IPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YNIbTATHI MMOTYYCHHON 3aBHCUMOCTH
(bU3UYEeCKUX BEJIMYMH B BUE TaOIHI] M TpadUKOB, JIeJIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHMS;

cobOmroaTh MpaBmwiia O€30MacHOro TpyJaa IMpH MPOBEACHUM HCCIEIOBAaHHH B paMKax y4eOHOTro
JKCHEpUMEHTa, Yy4eOHO-MCCIe0BaTeIbCKOW M MPOEKTHOW  JIEATENIbHOCTH C  HCIIOJIb30BaHUEM
U3MEPUTENbHBIX YCTPONUCTB U J1abOpaTOPHOTO 000PYIOBAHMUS;

peniaTs pacuE€THHIC 3a/1a4M C SBHO 3aJaHHON (PH3NUIEeCKON MOJIENBIO, UCTIONB3YS (PU3UUECKIE 3aKOHBI
Y IPUHITUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a[]a4M BEIOUpATh (PU3UUECKYIO MOJIETb, BHIACIATH (PU3NUECKUE
BEJIMYMHBI U OPMYIIBI, HEOOXOAUMEBIC /ISl €€ PelIeHUs, TPOBOJAUTh PACUEThl M OLIEHUBATH PEALHOCTH
MOJTy4YEHHOTO 3HaUeHUs (PU3NUECKOI BEIMYMHBL;

pelate KayecTBEHHbIE 3aJayd: BBICTpaUBaTh JIOTUYECKHM HENPOTUBOPEUMBYIO  IEMOYKY
pacCyXACHUIA C OTIOPO Ha M3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIMOJIb30BaTh NPU PELICHUH YYeOHBIX 3aJau COBPEMEHHble MH()OPMAIMOHHBIC TEXHOJOTHM IS
MOMCKa, CTPYKTYPUPOBAHUS, WHTEPHpPETAlMH M TPEACTaBICHUS Yy4yeOHOM U HayYHO-NOMYJISpPHON
UHPOPMALIMU, TOJIYYCHHOM M3 pPa3lWYHBIX HCTOYHHKOB, KPUTHYECKH aHAIM3MPOBATH IOJIy4aeMYIO
uH(pOpMaIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJJa POCCUHCKUX U 3apyOEKHBIX Y4YEHBIX-(U3UKOB B pa3BUTUE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (U3UKE B IOBCEJHEBHOM JKU3HU JUIsl OOECHeueHHMs
0€e30macHOCTH IIPpU OOPALICHNH C TPUOOPAMH U TEXHHUYECKUMH YCTPOHCTBAMH, JJIS1 COXPAHEHUS 310POBbS
U COOJIIOICHUS HOPM 9KOJIOTHYECKOTO ITOBEIEHUS B OKPYKaIoLLIE cpene;

paboTaTh B IpyMIIE C BHIMOJIHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIeil, MIIaHUPOBATh PabOTy IPyIMIIbI,
paIMoOHATIBFHO pacCHpeeNsiTh 00S3aHHOCTH U TUIAHUPOBATH JCSITEILHOCTh B HECTAHNAPTHBIX CHUTYAIUsX,
aJIeKBAaTHO OIIEHMBATh BKJIAJl KaXKJAO0T0 U3 YYACTHUKOB TPYIIIbI B PEIICHUE PacCCMAaTPUBAEMO MTPOOIEMBI.

K koniy obydenus B 11 kiiacce npeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXkarh
c(OPMHPOBAHHOCTh Y O0yYAIOIINUXCS YMEHUM:



JEMOHCTPHUPOBATh Ha MpHUMEpax poJib U MecTo (PU3MKU B (OPMUPOBAHUU COBPEMEHHON HAyYHOU
KapTHHBI MUPA, B PAa3BUTHUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUM, B TPAKTUYECKOU JIEITEILHOCTH JIFOJICH,
[EJOCTHOCTh ¥ €IMHCTBO (PU3UYECKON KapTHHBI MUPA;

YUUTHIBATh TPAHULBI IPUMEHEHUS! M3YyYCHHBIX (U3NYECKUX MOJEJeH: TOYCUHBIH AJIEKTPUUYECKHM
3apsi, J1y4 CBETa, TOUEYHbIN UCTOYHUK CBETA, SiICpHAsi MOJIENb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO sijipa
IpU pelIeHnU PU3NUECKUX 3a1ay;

pacrmo3HaBaTh (HU3MYECKUE sBICHHS (MPOLECChl) M OOBSACHATH HMX Ha OCHOBE 3aKOHOB
JNIEKTPOJJMHAMUKH W KBAHTOBOW (DM3MKH: DIICKTPUYECKAas MPOBOJAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JACHCTBHS TOKa, B3aHMMOJICHCTBUE MArHHUTOB, JJICKTPOMATHUTHAs WHIYKIUS,
JICWCTBHE MATHUTHOTO T10JIS1 HA IPOBOIHUK C TOKOM U JBHIKYIIIHUHCS 3apsiil, JIeKTPOMAarHUTHBIC KOJIeOaH s
¥ BOJIHBI, MPSIMOJIMHEHHOE pPACIPOCTPAHCHUE CBETa, OTPAKCHHUE, IPEIOMIICHHE, HHTephEepeHIHS,
Tudpakius W TOJISpH3alMs CBETa, JHcIepcus cBeTa, (otosnexkrpudeckuii dpdext (porodrddexr),
CBETOBOC JIaBJICHHE, BO3HHKHOBEHHE JIMHEHYATOrO0 CIEKTpa aToMa BOJOPOJA, CCTECTBEHHas U
UCKYCCTBEHHAsI Pa/INOAKTUBHOCTB;

ONUCHIBATh H3YYECHHBIE CBOMCTBA BEIIECTBA (RJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO TPOBOJAUMOCTD PA3TUYHBIX CPEM) U JIIEKTPOMArHUTHBIC SIBJICHUS (TIPOLIECCHI), UCTIONB3YS
¢u3uUecKre BETUUMHBL: SJEKTPUIESCKUN 3aps]], CHJIa TOKA, HIEKTPHUECKOE HAINPsDKEHUE, dIIEKTPUIECKOe
COTMPOTHUBIICHUE, PA3HOCTh MMOTEHIIMAJIOB, JIEKTPOABIDKYIIAS cuia, paboTa TOKa, MHIYKIUS MarHUTHOTO
noJisi, cuna Ammepa, cuia JlopeHna, MHIYKTUBHOCTb KaTyIIKH, SHEPTUs 3JIEKTPUUYECKOIO0 U MarHUTHOTO
noJiel, Mepuoa W 4acToTa KosieOaHUl B KojeOaTelNbHOM KOHTYpE, 3apsii U cuja TOKa B Ipolecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJiebaHuil, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHUJla JIMH3bI, IPU
OMMCAaHUU MPABWIBHO TPAKTOBATh (DM3MUECKUN CMBICT HCIOJIB3YEMBIX BEIMYWH, MX OOO3HA4YCHHUS U
€IMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BEIUYHHY C APYTUMH BETHYNHAMU;

OIMMCBIBATh H3YYCHHBIC KBAHTOBBIC ABJICHHUA U IMPOHCCCHI, HCIIOJIb3Yyd (I)I/I3I/I‘-IGCKI/IG BCJIIMYHHBI:
CKOPOCTD 3JICKTPOMAarduTHEIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBETA, SHECPTHUA U UMITYJIbC (1)0TOHa, nepuona
nojiypaciiaga, SHEprus CBA3HU aTOMHBIX AACP, IPHU ONMMCAHUU IIPABUJIbHO TPAKTOBATH (bHBI/II-ICCKI/II\/JI CMBICJI
HCIIOJIB3YEMbIX BCIIMYHMH, HUX 0003HaUYCHHS U CAWHHNIEBI, YKa3bIBaTb (bOpMYJ'IBI, CBA3BIBAIOIIUE JaHHYIO
(I)I/I?:I/I‘IGCKYIO BCIIMYMHY C APYT'UMHU BCIIMUUHAMU, BBIYUCIIATH 3HAUCHUC (I)I/I3I/I‘-IGCKOI>'I BCJIIMYHUHBI,

aHAJIM3UPOBATh (PU3MUYECKHE MPOLECCHI U SBJICHUS, UCHOIb3Ys (hPU3MUECKHE 3aKOHBI U MPUHIUIBI:
3akoH OMa, 3aKOHBI ITOCJIEIOBATEILHOTO W MapaUIeIbHOTO COSANHEHUS TMPOBOIHUKOB, 3aKOH JIKOymsa—
JleHua, 3aKOH 3JIEKTPOMAarHUTHON MHAYKLMH, 3aKOH MPSIMOJIUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI
OTpaXKCHUs CBETa, 3aKOHbI NPEJIOMJICHUS CBETa, ypaBHeHHEe OiHIUTeNHHa 11 Qorodddekra, 3aKOH
COXpaHEHMs YHEPrUH, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOH COXPAaHEHHsI 3JIEKTPUUECKOTO 3apsa, 3aKOH
COXpaHEHHs MacCOBOTO YHCIA, MOCTyNaThl bopa, 3aKOH paAMOaKTUBHOTO pacliaja, MpHU 3TOM Pa3IndaTh
CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIpaKEHHUE M yCIOBUA (TpaHUIBI, 00JIACTH)
PUMEHUMOCTH;

OIMPCACIIATH HAIIPABJICHUC BEKTOPA MHAYKIIUHA MarHuTHOT'O I1OJIAA MPOBOAHUKA C TOKOM, CHUJIbI AMHCpa
H CHJIBI HopeHua;

CTPOHUTH U OIIUCHIBATDH I/1306pa)KCHI/I€, CO31aBa€MOC€ ITIJIIOCKHUM 3CPKAJIOM, TOHKOM HHHSOﬁ;

BBIMOJIHATh  OKCIIEPUMEHTBl 110 HCCIEJOBAHUIO (U3UYECKUX SBICHMH M  IPOLECCOB C
UCIIOJIb30BAaHUEM TPSMBIX U KOCBEHHBIX M3MEPEHUiIl: mpu 3ToM (GOpPMYIHPOBATH MpobiieMy/3anady u
TUIIOTE3Y Y4€OHOI0 SKCIEpUMEHTa, COOUPATh YCTAHOBKY M3 MPEI0KEHHOTO 000pyA0BaHMs, IPOBOAUTH
OTIBIT U (POPMYJIMPOBATH BHIBOJIBI,



OCYILLIECTBIIATh NpPSMbIE M KOCBEHHBIE M3MEpEeHHs (PU3MUECKUX BEIUYMH, NPU 3TOM BBIOMpATh
ONTHUMAJbHBIA CIMOCOO M3MEPEHHs M HCIOJIb30BaTh W3BECTHBIE METOJbI OLEHKHU IOTPEIIHOCTEH
U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MYECKHX BEIIMYMH C UCTIOIH30BAaHUEM MPSIMBIX U3MEPEHUI: IPU STOM
KOHCTPYHMPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3yIbTaThl OJIYICHHOM 3aBUCUMOCTH (DM3UYECKUX BEITUYNH
B BUJIE TaOIHIl U TpaUKOB, AENaTh BBIBOJBI IO PE3YNIbTaTaM UCCIEIOBAHNUS;

coOmoaTh MpaBmwia 0€30MacHOrO TpyAa MPH MPOBEACHUU HCCIENOBaHUI B paMKax y4eOHOro
IKCMEPUMEHTa, Y4eOHO-MCCIIEIOBATENIbCKOH M TPOEKTHOH  JEATETBbHOCTH C  HCIOJIb30BaHHEM
U3MEPHUTENBHBIX YCTPOUCTB U 1a0OpaTOPHOTO 0OOPYIOBAHHUS,

pelaTh pacy€THbIE 3a/1a4M C SBHO 33JaHHON (PU3NUYECKON MOJIENbIO, UCTIONB3YS (PU3NUEeCKHe 3aKOHbI
Y IPUHITUIIBI, HA OCHOBE aHAJN3a YCIOBUS 33]]a4H BEIOUPATh (PU3MUECKYIO MOJIENb, BBIICTSAThH (PHU3UUECKIE
BEJIMUMHBI U (POPMYJIIbI, HEOOXOAUMBIE M €€ pellleHusl, IPOBOAUTh Pacu€Thl M OLIEHWBATh PEAIbHOCTD
MOJTy4YEHHOTO 3HaUYCHUs (PU3UUECKOIN BEIIMIMHBL;

pemiaTb KayeCTBEHHbIE 3aJlayd: BBICTPAMBATh JIOTUYECKH HENPOTHUBOPEUUBYIO  LIETIOUYKY
paccyXAeHUi ¢ OTOPOi Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHMUS;

WCTIONIB30BaTh NPU PEIICHUH YYeOHBIX 3aJad COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJOTHH JIS
MIOUCKA, CTPYKTYpUPOBAaHMS, HMHTEPIPETallMd M NPEJCTaBICHUA Yy4yeOHOM W Hay4YHO-TIOMYJISPHON
UHPOPMALIMU, TOJTYYCHHOW W3 PA3IMYHBIX HMCTOYHHKOB, KPUTHYECKH aHAIM3HPOBATH IOTydaeMyIO
UHPOPMALIUIO;

OOBSICHATH MPUHIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPONCTB, pa3inyarh yCIOBUS
uX 0€30MacCHOT0 UCTIONB30BaHMs B TIOBCETHEBHOM JKU3HH,

NPUBOIUTH MIPUMEPHI BKIIAJAa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3MKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE NTPOLIECCOB OKPYIKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

WCIIOJIh30BaTh TEOPETHUECKUE 3HaHWUS MO (PU3WKE B TIOBCEAHEBHOW JKM3HU IS OOECTieYeHUS
0€30MMacHOCTH NP OOpaIlleHUH ¢ TPUOOPaMU U TEXHUUECKHUMH YCTPONCTBAMHU, ISl COXPAHEHUS 3J0POBbs
U COOJTIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEJICHHSI B OKPY’KaloIlel cpefie;

paboTaTh B TPYIIIE C BHITOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJICH, ITIAHUPOBATH Pa0OTy TPYIIIIEI,
palMOHATIBHO PACIPENeATh 00S3aHHOCTU U IUIAHUPOBATh JIEATEILHOCTh B HECTAHJAPTHBIX CUTYaLUsX,

aJIeKBaTHO OIIEHMBATh BKJIAJl Ka)KJA0I0 U3 YYACTHUKOB I'PYIIIIbI B pELICHUE pacCMaTpUBaEMOM MPoOIeMBbl.
TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBaHue pa3zienoB ¥ TeM NpOrpaMMbl KonnvectBo yacoB
/1 Bcero  KonTposbHble [TpakTuueckue
paboTsl paboThl
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
1.1 ®wusuka 1 METO/Ibl HAYYHOI'O TO3HAHUS 2
Wroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5)
2.2 ]JluHamuka 7
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1
Hroro mo pasneny 18

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

ek

bubnu

bubnu
bubnu
bubnu


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

No HaumeHnoBaHnue pa3ziesioB U TeM IPOrpaMMBbl KonnuectBo yacon

/I Bcero  KontposbHbie [IpakTrueckue
paboThI paboTbI
3.1  OcCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU 9 1
3.2  OCHOBBI TEPMOJAMHAMUKHI 10 1
3.3  Arperarhble cocTosiHUs BeniecTBa. dazoBbie 5)
MIepPexX0/Ibl
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DnexkTpocTraTHka 10 1
4.2  TlocTosiHHBIN JIeKTpUUECKHUil TOK. TOKH B 12 1
Pa3NIUYHBIX cpeaax
Wroro no pazneny 22
PeszepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KJIJACC
Ne  HaummeHoBaHME pa3fesioB M TEM MPOrPaMMBI KonunyectBo yacoB
/i Bcero  KontposabHble IIpaxTueckue
paboTsI paboThI
Paznen 1. JIEKTPOJANHAMUKA
1.1 MaruaurtHoe nose. DIeKTpOMarHuTHas 11 1 3
WUHIYKIHS
Wroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1  MexaHH4YeCKHe U JICKTPOMArHUTHBIC 9 1
KoseOaHus
2.2 MexaHUYECKHE U SJICKTPOMAarHUTHBIE BOJIHBI 5 1
2.3 Ornruka 10 3
Wroro no pazneny 24
Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
3.1  OcHOBHI crienUaTBHON TEOPUHN 4 1
OTHOCHUTENIHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1  DneMeHThl KBAHTOBOH ONTUKU 6
4.2  Crtpoenue atoma 4
4.3  ATtomHOE SapOo 5
Hroro no pazneny 15
Pa3nen 5. 9JIEMEHTBI ACTPOHOMUWU U ACTPO®PU3UKHN
5.1 DneMeHTHI aCTPOHOMUU U aCTPODU3UKH 7 1
Htoro no pazneny 7
Pazgen 6. OBOBILIAIOIIEE IOBTOPEHUE
6.1 Oo6oOmaromiee MOBTOPECHHE 4

S

Htoro no pazneny
PesepBHOE Bpems 3

Onex

bubau
bubau
bubau

buban
buban

DIeKT]

Bubmmore

Bubnumore

Bubnuore
Bubmauore

Bubauore

Bubmanore
Bubnumore
BubGnumore

Bubmnore

Bubmnore


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

Ne

HaumeHnoBanue pa3aenoB U TeM IPOrpaMMBI

Bcero  Kontposbhbie

/11

OBUIEE KOJIMYECTBO YACOB I10 68
[TPOI'PAMME
MNOYPOYHOE INJIAHUPOBAHHUE
10 KJIACC

Ne Tema ypoka

/11

1 ®wusuka — Hayka o npupoje. HayduHnblie MeTOAbI MO3HAHUS

10

11

12

13

14

15

16

17

OKPYKAaIOIIEro MUPa

Ponb 1 MecTo pu3uku B pOpMUPOBAHNUN COBPEMEHHON
HAy4YHOW KapTUHBI MUPA, B IPAKTUYECKON AEATEIbHOCTU
Ioaen

Mexanndeckoe JABHXKCHUC. OTHOCHTENBLHOCTh MEXaHUYECKOTO

nekeHus. [lepemenienue, CKOpoCTh, yCKOPEHHE
PaBHOMEpHOE PSIMOJIMHEMHOE ABUKEHUE

PaBHOyCKOpEHHOE NPSMOIMHENHOE IBUKEHUE

CBoboaHOe nazienne. Y cKopeHrue CBOOOTHOTO MaIeHuUs

KpuBonuHelinoe nBuxeHue. /[BrkeHre MaTepruaabHOM TOUKH

10 OKPYKHOCTH

[Tpunnun otHocutensHOCTH ['anunes. Maepuuanbubie
cucteMsbl orcueta. [Iepsslii 3akoH HeroTOHa

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi
3aKk0H HpIOoTOHA 111 MaTepruaabHON TOUYKHU

Tpernii 3axoH HpI0TOHA [U1s1 MAaTEpUAIIBHBIX TOYEK

3akoH BceMupHOro Tsarorenus. Cuna tsoxectu. [lepBas
KOCMHYECKasi CKOPOCTb

Cuna ynpyroctu. 3akoH I'yka. Bec tena

Cuna tpenus. Koaddumment tpenus. Cuita COnpoTUBICHUS
IIpU ABUXKCHUU TCJIA B ) KUAKOCTU HUJIU I'a3cC

[ToctynaTtensHoe U BpamareabHOE ABMKEHHUE a0COTIOTHO
TBEPAOTrO Tesna. MomeHT cunbl. [1nedo cuibl. YcnoBus
paBHOBECHs TBEPIOIO Teja

HNmnynbc maTepuanbHOM TOYKH, CUCTEMbBI MATEPHAIBHBIX
To4eK. IMIyIbC CUiibl. 3aKOH COXpAaHEHUS UMITYJIbCA.
PeakTuBHOE IBMKEHUE

Pabora u MmomHOCTH cuitbl. Kunetnueckasi sHeprus

MaTepHaHBHOﬁ TOYKH. TeopeMa 00 M3MEHEHUH KHHETHUECKON

SHEPruu

[TorenumansHas sHeprus. [loTeHnmanpHas SHEPTUs yIIPyro
nepopMHUpoBaHHOMN NpyKUHBI. [loTeHIIMaIbHas HEprus Tena
BOJIM3U OBEPXHOCTH 3eMIIH

KonnuectBO yacoB

DJIEKT]
[IpakTnueckue
paboThI
7
KoanuectBo yacos I

Bcero Kontpomeubie IlIpaktndeckme H3Y

paboTHI paloThI


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

No Tema ypoka KonnuectBo yacos )]

/I Bcero Kontponbubie [Ipaktudeckme H3Y
paboThI paboThI

18 TIloTeHuumanpHbIe M HEMOTEHIMATIBHBIE CHUIIBI. CBS3b PaOOTHI 1
HEMOTEHIUAIBHBIX CHJI C ©3MEHEHUEM MEXaHHUUECKON SHepruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM dHEprun

19 JlaGopatopHas pabora «MccnenoBanue cBsizu pabOTHI CHIIBI C 1 1
HM3MCHEHHEM MEXaHHUYECKON SHEPIHH Tejla Ha IPUMeEpe
PaCTsSHKCHHST PE3HHOBOTO KTyTa

20 KonTtponbHas padota o teme «Knunemartuka. J[uHaMuka. 1 1
3aKOHBI COXPAaHCHHS B MEXaHUKE

21 OcCHOBHBIE MOJIOKEHUS] MOJICKYJIIPHO-KHHETUIECKON TEOPHUH. 1
Bpoynosckoe nsmwxenue. Auddysus

22 XapakxTep IBWKCHHS U B3aUMOCHCTBUS YAaCTHI] BEIIECTBA. 1
Mopenu cTpoeHusl ra30B, KHUIKOCTEH U TBEPIBIX T

23 Macca monekyn. KonnuectBo BemiectBa. [locrosinnas 1
ABoraapo

24 TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkama 1
temnepatyp Llenbcus

25 Wneanbnsiii ra3 B MKT. OcnoBHoe ypaBHeHrne MKT 1
26 AOcomroTHas TemIeparypa Kak Mepa CpeHeld KWHETHYeCKOn 1
SHEPI'UH JIBIKCHHS MOJIEKYJI. Y paBHeHUE MeH ieneeBa-
Knaneiipona
27 3akoH JlanpToHa. ['a30BbIC 3aKOHBI 1
28 JlabopartopHas pabota «VccnenoBanne 3aBUCUMOCTH MEKITY 1 1
napaMeTpamMH COCTOSIHHS Pa3pEKEHHOTO ra3ay
29 H3omporecchl B HeaIbHOM Tase U Ux rpaduyeckoe 1
TIpe/ICTaBICHNE
30 BHYTpeHHsIs1 D)HEPTUS TEPMOJUHAMUYIECKON CHCTEMBI U 1

crnioco0Obl e€ n3MeHeHus. KoimuecTBo TemoTsl U pabora.
BHyTpeHHss sHEprusi 0THOATOMHOTO WJEAIBHOTO Ta3a

31 Bwuasl Teruonepenayn 1

32 VnenbHas TEII0EMKOCTH BellecTBa. KonnyecTBo TerioTs 1
IpH Teruionepenaye. AauadbaTHeli mpoiecc

33 IlepBbliif 3aKOH TEPMOAMHAMUKH H €r0 IIPUMEHEHUE K 1
u30IpolLeccam

34 HeobpaTuMoCTh IpOIIECCOB B Ipupoje. Bropoii 3akoH 1
TEPMOIUHAMHUKHI

35 Tpwuanmn aevicteus u KI1/] TeruroBoii MammHbI 1

36 Iluxn Kapno u ero KIT/] 1

37 DKojoruyeckue mpoOJIeMbl TEIIIOIHEPTCTHKH 1

38 Oo6o6maronuit ypok «MomnekymsipHas ¢puzuka. OCHOBBI 1
TEPMOIMHAMUKID)

39 KonrponbHas pabota o reme «MonekymsipHas pusuka. 1 1

OCHOBEI TEPMOJIUHAMUKN)>


https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

/o

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

S7

58

Tema ypoka

[TapooGpazoBanue u KoHAeHcaws. MicnapeHue u Kumnenme

AGCoutoTHaAs U OTHOCHUTENbHAS BIAXKHOCTh BO3lyXa.
Haceimennsii nap

Tsépnoe teno. Kpucrammmyeckue n amopdHbie Tena.
AHU30TpONUs CBOMCTB KpUCTALIOB. JKuaK1e KpUCTaIbL.
CoBpeMeHHbIE MaTepUalIbl

[lnaBnenue u KpucTamum3anus. Y AeibHas TEIIOTa
maBiaeHus. Cyomumanus

ypaBHeHI/IC TEIUIOBOIO OajaHca

OnexTpusanus Tea. DeKTpudeckuil 3apsa. JBa Buna
AIIEKTPUYECKUX 3apsI0B

HpOBO,Z[HI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHHKH. 3akoH
COXPAHCHUA JICKTPHUICCKOI0 3apdaaa

BsaumopeiictBue 3apsinoB. 3akoH Kynona. Toueunsiii
JIEKTPUYECKU 3apsij

Hanpsoxk€aHocTh 3nekTpuyeckoro noist. [IpuHnmn
CYNEPNO3ULINU EKTPUUECKUX NoJiei. JInHum
HANPSKEHHOCTH

Pabota cwit anekTpocraruueckoro mojs. [lorenmnuann.
Pa3zHocTh moTeHIIMATIOB

[IpOBOAHMKYM M AUDIIEKTPUKH B DIEKTPOCTATUYECKOM I10JIE.
JusnexTpudeckas IpOHULIAEMOCTh

OnexrpoémkocTs. KonaeHcarop

OneKTPOEMKOCTB IUNIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsHKEHHOI0 KOHAEHCAaTopa

JlabopartopHas padota "M3MepeHne aMeKTpoEMKOCTH
KOHJIeHcaTopa"

[IpuHIMI NENCTBHA U IPUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJIBLHOTO ammapara, CTpyHHOro IpuHTEpPA.
DneKxTpocTaTHyecKas 3aluTa. 3a3eMIeHHEe FIEKTPOnpruoopoB

DNEeKTPUYECKHUIA TOK, YCIOBHSI €T0 CYIIECTBOBAHMS.

ITocTosaHbIM TOK. CHla TOKA. HanmeeHI/Ie. COHpOTI/IBJ'ICHI/IC.

3axon OMa JJis yyacTKa [enu

[TocnenoBarenbHOE, NapaIeIbHOE, CMEIIAHHOE COCIMHEHHE
npoBoIHUKOB. JlaboparopHas pabota «/3y4yenue
CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB)»

PaboTa 1 MOITHOCTb 3JIEKTPHUUECKOTo TOKa. 3akoH J[xoymns-
Jlenna

3akon OMa 1Sl TOJTHOM (3aMKHYTOM ) SJIEKTPUUYECKOM TIETTH.
Koportkoe 3ambikanue. Jlaboparopnas pabota «3mepenue
OJIC ucroyHrKa TOKa U €ro BHYTPEHHETO COMIPOTUBIICHUSD)

KonnuectBo yacos Ji

Bcero KoHTposbHbIE
paboThI

[TpakTaeckue H3Y
paboThI


https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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61

62

63

64

65

66

67

68

Tema ypoka

Bcero KoHTposbHbIE

DNeKTpOHHAs MPOBOAMMOCTD TBEPBIX METAILIOB.
3aBUCHMOCTH COTIPOTHBIICHUS] METAJUIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX
IIy4KOB

[TonynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHAs
npoBoauMocThb. CBoiicTBa p—N-miepexo/a.
[TonynpoBoIHUKOBBIE TPUOOPHI

DNeKTpUYECKUil TOK B PACTBOPAX M pacIuiaBax JIEKTPOJIHUTOB.
DNEKTPONUTUYECKAS JUCCOLUALUS. DIIEKTPOJIN3

DneKkTpuyecKkuil TOK B razax. CaMoCTOsATENbHbBIN 1
HECAMOCTOSTEIbHbIN pa3psa. Monuus. [lnazma

DnexTpuyeckre Npudophl U YCTPOMCTBA U UX MIPAKTUIECKOE
npuMeHenue. [lpaBuna TexHuky 6€30MacHOCTH

O60061maronui ypok «JIeKTpoJuHAMHUKA

KonrtpomnbHas pabora o teme «JIEKTPOCTaTHKA.
[TocTOsIHHBIN 2NEKTPUYECKUN TOK. TOKM B pa3iIn4HbIX CpEIax»

Pesepubiit ypok. Kontponsnas padora o teme
"OnekTpoauHaMuka'

PesepBHblit ypok. O6o0maromuii ypok o temam 10 kinacca

OBILEE KOJIMYECTBO YACOB I1I0 [IPOTPAMME

11 KJIACC
No Tema ypoka
/o
1 TIlocrosiHHBIE MAarHUTHI M UX B3auMoeiicTBUE. MarHuTHOE

nosie. BekTop MarHuTHON MHAYKIWH. JINHUYM MarHUTHOM
WHIYKIIAN

MaruauTtHoe 1ose NpoBOJHUKA C TOKOM. OnbIT Dpcresa.
B3aumoseiicTBue NpoBOIHUKOB C TOKOM

JlabopartopHas padoTa «/3ydueHre MarHUTHOTO MOJIs KaTYIIKU C
TOKOM

JleiicTBrEe MarHUTHOTO NOJISL HA MMPOBOJHUK ¢ TOKOM. Crna
Awmmnepa. JlabopaTtopHas pabora «lccnenoBanue nelcTBHUS
IOCTOSIHHOTO MarHUTa Ha PAMKy C TOKOM»

JleficTBHEe MarHUTHOTO TOJISE HAa IBIKYIIYIOCS 3apSKEHHYIO
yactuity. Cuna Jlopenma. Pabota cutel Jlopenna

OnekTpoMarHuTHas UHAyKLus. [IoTOk BeKTopa MarHUTHOM
uHaAykuud. SJ1C uHAYKINMN. 3aKOH 3JIEKTPOMArHUTHOM
uHnykuu Papanes

JlaGopartopHas pabota «MccnenoBanue siBIeHUs
3EKTPOMAarHUuTHOW MHAYKIIMHU»

1

68

KonnuectBo yacos Ji

paboThI

[TpakTaeckue H3Y
paboThI

KonnuectBo yacoB ,

paboTsl

Bcero Konrtpomsubie IlpakTmueckne U3

paboThI


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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
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Tema ypoka

NunyktuBHOCTD. SIBNeHue camounaykiuu. 31C
CaMOMHIYKITUH. DHEPIHsl MArHUTHOTO TOJIST KATYIIKH C TOKOM.
DIIEKTPOMArHUTHOE I0JIe

TexHuyeckue yCTpoucCTBa U UX MPUMEHEHUE: IOCTOSIHHBIE
MarHuThbl, JIEKTPOMATrHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUL, UHIYKIMOHHAS ME€Yb

O6o6maromuii ypok « MarHuTHOE 10J1€. DIEKTPOMArHUTHAS
VHTY KIS

KontponbHas padora o reMe « MarHuTHOE ToJIe.
9HeKTpOMaI‘HI/ITHa$I HHIOYKIOUSI»

CBoboHbIe MexaHnueckue konebanus. ['apmonnueckue
KoneOaHus. Y paBHEHHE TaApMOHUYECKUX KOJIeOaHUH.
[IpeBpammenue 3ueprun

JlaboparopHast pabota «lcciienoBanue 3aBUCHMOCTH TIEPHOIa
MaJbIX KoJeOaHui Tpy3a Ha HUTH OT JAJTUHBI HUTH U MacChI
rpy3a»

Konebarenbubiit KOHTYP. CBOOOIHBIC AJICKTPOMArHUTHBIC
Kosie0aHUs B HI€aJIbHOM KOjeOaTeIbHOM KOHTYpe. AHAIOTUs
MEXIy MEXaHUYECKUMH U SJIEKTPOMArHUTHBIMU KOJICOAaHUSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B U/1€AJIbHOM
K0JIeOATeIbHOM KOHTYpE

[IpencraBnenue o 3aTyxaromux KojaeOaHusIX. BeiHyXk1eHHbIE
MexaHuyeckue kosebanus. Pesonanc. BeiHyx/1eHHbIE
3JIEKTPOMAarHUTHbIE KoJeOaHHs

[Tepemennsblii Tok. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK.
MOomHOCTh MEPEMEHHOT0 TOKa. AMITUTYHOE U ACHCTBYIOIIEE
3HAUYE€HHME CUJIbI TOKA U HANPSKEHUS

Tpancdopmarop. [IponsBoacTBo, nepeaaya u norpedieHue
3JIEKTPUYECKON SHEPTUU

YCTpoCTBO U MPAKTHYECKOE IPUMEHEHHUE IIEKTPUIECKOTO

3BOHKaA, 'CHEpATOpPa IICPEMCHHOI'O TOKA, JIMHUI QJICKTponepcaavd

DKOJIOTHUECKUE PUCKHU TIPU MPOU3BOJICTBE 3JIEKTPOIHEPTUH.
KynbeTypa ncnons3oBanus 3JI€KTPOIHEPTHUN B TIOBCETHEBHOM
KU3ZHU

MexaHnudeckue BOJIHBI, YCIIOBHS pacnpocTpanenus. [lepuon.
CkopocTb pacnpocTpaHeHHsl U JuiiHa BoiHbL. [lonepeunsie u
IIPOJIOJIBHBIE BOJHBI

3Byk. CkopocTh 3ByKa. [’ pomkocTh 3Byka. BeicoTa Tona. TemOp
3ByKa

DNEeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U cKopocTs. [1kana
JNIEKTPOMAarHUTHBIX BOJIH

[TpyHLIKIIEI paAuOCBA3H U TeNEBUACHUA. Pa3BuTHe cpencTs
cBs13u. Pagnonokamus

Konrtponsnas padora «Konebanus u BOTHBD)

[IpsamonnHETHOE pacIpOCTpaHEHHE CBETA B OJJHOPOIHOM Cpefie.

Toueunslii HICTOYHUK cBeTa. JIyd cBeTa

KomnuectBo yacos

/

Bcero Kontpombubie Ilpaktmueckne U3

paboThI

paboThI


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
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

No Tema ypoka KomnuectBo yacoB ,

/I Bcero Kontpombubie Ilpaktmueckne U3
paboThI paboThI
27 OrtpaxeHne cBeTa. 3aKOHBI OTpaxeHus cBeta. [loctpoeHue 1
N300pKCHHI B TUIOCKOM 3epKaie
28 Ilpenomnenue cBera. [lonHOE BHYTpeHHEE OTpaKEHUE. 1
[IpenenbHbli yroi NOJIHOTO BHYTPEHHETO OTPaXKEHUS
29 JlaGopatopnas pabota «M3mMepeHue moka3aTels mpeToMICHUs 1 1
CTEKJIa»
30 Jlunzsl. [Toctpoenue nzobpakeHuii B uH3e. opmysia TOHKOM 1
JUH3BL. Y BETHUEHUE JINH3BI
31 Jlabopatopnas pabota «MccnenoBanue CBOWCTB U300paKeHHIA 1 1
B JIMH3aX»
32 Hucnepcus cBera. CiiokHBINM cocTaB Oemoro ceta. LIBerT. 1 1
JlaboparopHast paboTa «HabmoieHue ucrnepcun CBETay
33 MHUnarepdepennus cera. Judpakuus ceera. Judpakimonnas 1
peméTka
34 TlonepedHocTh CBETOBBIX BOJH. [lonsipusamus cBera 1
35 OmnTrueckue npruOOPHI U YCTPOMCTBA M YCIIOBHS UX 1

0€e301IacCHOTO IIPUMCHCHHA

36 ['paHuUIBI MPUMEHUMOCTH KiIaccuueckol Mmexanuku. [loctymater 1
CHEIMAIBHON TEOPHH OTHOCUTEIIEHOCTH

37 OTHOCUTENBHOCTH OHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU U 1
COKpaIICHUE UTUHBI

38 DHeprus u UMIYJIbC PEIITUBUCTCKON yacTulbl. CBsi3b Macchi ¢ 1
SHEpPrueil U UMIYJIbCOM. DHEPIUsl OKOs

39 KonTtposbHas pabota «OnTrka. OCHOBHI ClIeNUATHFHON TEOPUU 1 1
OTHOCHUTEIIEHOCTH

40 ®doronsl. Popmyna [Tnanka. DHeprus u UMIyJIbC POTOHA 1

41 OrtxkpsiTue 1 uccaenoBanue porodpdexra. OnbITe A. I 1
CroneroBa

42 3axonsl poTorddekTa. YpaBHeHHEe DUHIITEHHA 15 1

dotorddekra. «KpacHas rpanuna» potodddexra

43 [asnenue cBera. OnbiTel [1. H. JIeOeneBa. Xumudaeckoe 1
JICVCTBUE CBETA

44 TexHu4ecKHe YCTPONCTBA U MPAKTUIECKOE TPUMEHEHHE! 1
dboTorneMeHT, GOTONATINK, COJTHEUHAs OaTapesi, CBETOIUO]

45 PemeHue 3a71a4 M0 TEME «IIEMEHTHI KBAHTOBOU OIITHUKN 1

46 Mopenp aroma Tomcona. OnbiTel Pesepdopna o paccesauro a- 1
yactuil. [Imaneraprast Mogens aToMa

47 Ilocrynatel bopa 1

48 W3nyyenue u norjiomeHrne (GOTOHOB MPHU MEPEX0JIe aTOMa C 1
OJIHOTO YPOBHsI SHEPIUU Ha Apyrou. Buuasl ciekrpos


https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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
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
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Tema ypoka

BounHoBBIE CBOMCcTBa yacTull. BosHbl ne bpors.
KopnyckynsipHo-BosiHOBOM myanu3m. CIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

OtkpsiTie pagunoaktuBHOCTH. OnbITH Pesepdopaa mo
OTIpe/ICNICHUIO COCTaBa PAIMOAKTUBHOTO U3ITYYECHUS

CgoiicTBa anbda-, 6era-, raMma-u3nydeHus. Biusane
PaIMOAKTUBHOCTH HA )KUBBIEC OPTaHU3MBbI

OTkpbITHE IPOTOHA U HeWTpoHa. M30Tonbl. Anbga-pacna.
DIIEKTPOHHBIN M MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue

DHeprusi CBSI31 HYKJIOHOB B sifipe. SiepHble peakiuu. SAnepHbiil
peakrtop. [Ipo6iiembl, IepCIEKTUBBI, YKOJTOTHYECKHE ACTIEKTHI
AJIEPHON YHEPTEeTUKH

OnemeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA. MeTonbl
HAOJIIO/IEHUS U PETUCTPALMU AJIEMEHTapHbIX yacTull. Kpyrisiii
cton «PyHITaMEHTAJIbHBIE B3aUMOIEHCTBUA. ENMHCTBO
(GU3UIECKOi KApTHHBI MUPa»

Bupn 3Bé3nH0r0 HebOa. Co3Be3nus, ipKkue 3BE3/IbI, TUNIAHETHI, UX
BuauMoe nBrkenne. CojHeYHas CUCTEMA

Counnue. ConHeyHasi akTUBHOCTh. Microunuk sHeprun ConHua u
3BE3]

3BE3/1bI, ©X OCHOBHBIC XapaKTEPUCTUKU. 3BE3/bI TJIABHOM
MOCTIeI0BaTEIbHOCTU. BHYTpeHHEe cTpoeHue 3BE3 L.
CoBpeMeHHbIE TTPEICTABICHUSI O TTPOUCXOKACHUH U SBOJIOLINU
CoJHIa 1 3BE3]1

Maneunsiii [1yte — Hama "anaktuka. [lonoxxenue u 1BHKeHHE
Connua B N'anaktuke. ['anaktuku. YEpHble ABIPHI B SApax
TaJIaKTHUK

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro B3peiBa.
PenukToBoe n3nydenue. MeraranakTuka

Hepemennsie mpobieMbl acTpOHOMUHN
KontponbHas paboTa «51€MEHTH aCTPOHOMUU U
acTpou3uKm»

Ob6o06maromuit ypok. Poib ¢pusuku u actpoHomMuu B
9KOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMMAIFHOMN 1 dTHUSCKOM
cdepax AeITeTbHOCTH YeTIOBEeKa

Ob6o06maromuit ypok. Posib 1 Mmecto pU3MKHN U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O6o06matomuii ypok. Pons ¢pusudeckoit Teopuu B
dbopMUpPOBaHUY TIPECTABICHUN O (PU3NUECKON KapTHHE MUpPa
O6o06maromuii ypok. Mecto hpu3n4eckoil KapTHHBI MUpa B

o0I1IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEACTABICHUI O MPUPOJIE

Pe3epBHbIil ypok. MaruuTHOE noJie. DIeKTpOMarHuTHas
AHIAYKIAS

PesepBHbIil ypok. OnTuka. OCHOBBI ClIEIIUATBHON TEOPUHU
OTHOCHUTEIIbHOCTH

KomnuectBo yacos

/

Bcero Kontpombubie Ilpaktmueckne U3

paboThI

paboThI


https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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No Tema ypoka KomnuectBo yacoB ,

/I Bcero Kontpombubie Ilpaktmueckne U3
paboThI paboThI

68 Pesepnsiit ypok. KBanToBast pusmka. DnemMeHTsl actpoHomMun - 1
acTpodu3uku

OBIIEE KOJIMYECTBO YACOB I1IO IIPOTPAMME 68 4 7

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI 1151 YYEHUKA

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET


https://m.edsoo.ru/ff0d1784

MUHUCTEPCTBO MNPOCBEUIEHUA POCCUUCKOM ®EJEPALIUU
Kyparunckoro parona
MBOY Moxapckas COLI Nel5



Paccmotpeno CornacosaHo: YTBepKaar:
MeTtoanueckum
00beIMHEHNEM yuuTelel | 3amMecTutenb  JaupexTopa | JAUpeKTop MIKOIBI
no YBP :
M.A. AGpamoB N.A. T'anera B.3. ®unumnos
ITpuka3z Nel ITpoToxon Ne 1 [Tpuka3z Ne75 ot «31» 08. 20231
Ne 1 o1 29.08.2023r. ot 31.08.2023.1
PABOYASA ITPOI'PAMMA

(ID 1535765)

yueOHoro npeamera «®@usuka. ba3oBbiil ypOBeHb»

st ooyuaroruxcs 10-11 knaccos

cenno Mosxkapka 2023-2024 ron

HOACHUTEJBHAA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpeHEro 00IIero oOpa3oBaHus
pa3paboTaHa Ha OCHOBE TOJIOKEHUN M TPeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOMU



oOpazoBaTenbHON mporpammbl, mpejactaBieHHbIx B I'OC COO, a Takxke ¢ ydyéroM
dbenepanpHOl paboyeil mporpaMMbl BOCIIUTAHUSI U KOHIICTIIMK TPENoJAaBaHusl y4eOHOTO
npeamera «®duszuka» B o00pa3zoBarenbHBIX opranuzanusax Poccuiickoit ®denepanuu,
peanu3yonmx OCHOBHbBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copeprkanue nporpaMmMsbl 1o (U3HKE HarpaBieHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-
HAay4YHOM KapTuHbl MHUpa oOydarommxcs 10—11 kmaccoB npu oOyueHuu ux ¢u3nKe Ha
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-AESATEILHOCTHOIO nojaxoaa. [Iporpamma no ¢usuke
cootBeTcTBYeT TpeboBanusiM GI'OC COO k mraHupyeMbIM JTUYHOCTHBIM, MIPEAMETHBIM U
METanpeIMETHBIM ~pe3yjbTaTaM oOOyYeHHs, a TaKKe YYHUThIBAaeT HEOOXOIUMOCTh
peanu3anuyu MEXIPEJIMETHBIX CBsI3e (PU3UKM C €CTEeCTBEHHO-HAYyYHBIMH YYEOHBIMU
npeameTaMu. B Hell onpenensitoTcsi OCHOBHBIE 1EeU U3ydeHus (U3UKHU Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHusl, IUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3UKU: TUYHOCTHBIE,
MeTarpeAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o ¢pu3uKe BKIHOYALT:

. IUTAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (pU3HKH Ha 6a30BOM YpOBHE, B TOM YHCIIE IPEMETHBIE
pe3yiabTaThl O rofaM o0yueHMs;
. coJiepkanue yueOHoro npeamera « Pusnka» 1o rojgaM o0ydeHHUs.

dusuka KaK HaykKa 0 HanbOoJiee oOIIKUX 3aKOHAX MPUPOJIbI, BRICTYMAs B KAYECTBE y4eOHOTO
IpeIMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJaJ B CHCTEMY 3HAHHMI 00 OKpyXarolem
mupe. [lIkonpHBI Kypc (u3ukum — cucTeMOOOpa3yOmuid sl €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (DU3MUECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U
SBJICHUH, M3y4YaeMbIX XHUMHEH, Ouosoruei, usnueckol reorpadueil m acTpoHOMUEH.
W3yuenue ¢u3uku BHOCUT OCHOBHOW BKJIaA B (OopMUpOBaHWE €CTECTBEHHOHAYYHOUH
KapTUHBI MUpa O0O0ydaromuxcs, B (GOpMUPOBAHHE yMEHUN NMPUMEHSATh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJTHEHUY UMM YUEOHBIX UCCIICIOBAHUH.

B ocHoBy kypca ¢pu3uku 1 YpOBHSI CpeIHETO O0IIero oOpa3oBaHus MOJOKEH Psij
UJIeH, KOTOPBIE MOKHO PaCCMAaTPUBATh KaK MPUHLHUIIBI €TO MOCTPOCHMUS.

Hoes yenocmuocmu. B COOTBETCTBUH C HEW KyPC SIBIISIETCA JIOTUYECKH 3aBEPIIEHHBIM,
OH COJICPKUT MaTepHall U3 BCEX Pa3esioB (DU3UKH, BKITFOYAET KaK BOMPOCHI KJIACCUYECKOM,
TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B cooTBEeTCTBUU ¢ HeW maTepuall Kypca (HU3MKA OOBEAMHEH
BOKPYT (hu3uuecKux Teopuil. Beaymmm B Kypce siBisieTcs popMupoBaHUE TPEICTABICHUNA
O CTPYKTYPHBIX YPOBHSX MAaTEPUH, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE  peanmmzanuss TpearnojiaraeT — MCIOJIb30BaHUE
T'YMAaHUTAPHOTO MOTEHIMANa (PU3UUYECKON HayKH, OCMBICICHHUE CBS3U Pa3BUTHUS (HU3UKU C
pa3BUTHEM OOIIECTBA, a TaKXEe C MHUPOBO33PCHUYCCKUMHU, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOIEMaAMHU.

Hoes npuxnaouou nanpaerennocmu. Kypc ¢uzmku mpeamnosiaraeT 3HaKOMCTBO C
IIUPOKUM KPYTOM TE€XHHYECKHX M TEXHOJOTMYECKUX MPUIIOKEHUN U3YUYECHHBIX TEOPUHN U
3aKOHOB.



Hoes sxonocusayuu peannsyeTcs MOCPEACTBOM BBEICHUS JJIEMEHTOB COJIEp)KaHUS,
MOCBSIIEHHBIX JKOJOTHYECKUM TIpoOJIeMaM COBPEMEHHOCTH, KOTOPBIC CBS3aHBI C
pPa3BUTHEM TEXHHKH M TEXHOJIOTHH, a TaKkKe OOCYXIEeHHS MpoOJeM parroHaTLHOTO
IPUPOJIOTIONH30BAHUS M SKOJIOTHUECKON 0€301TaCHOCTH.

Crep:KHEBBIMH dJIEMEHTaMU Kypca (U3UKHU Ha YPOBHE CPEHET0 00111ero 00pa3oBaHus
SBIISIIOTCS Pu3uvecKue Teopuu (GopMUPOBaHUE MPEACTABICHUA O CTPYKTYPE MOCTPOCHUS
du3HUecKol Teopuu, poju (PyHIaMEHTAIbHBIX 3aKOHOB WM TPHUHIIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O TMPUPOJE, TpaHUIaX MPUMEHUMOCTH TEOPHUH, Il OINUCAHUS
€CTECTBEHHO-HAYYHBIX SIBIICHUN U TTPOIIECCOB).

CucTeMHO-1eSTeILHOCTHBIN MOAX0/ B Kypce (PU3UKU peain3yeTcs Mpexae BCEro 3a
CU€T OpraHu3alu JKCIEPUMEHTAIBHON NedaTeNbHOCTH oOydarommuxcsa. s 6a3oBoro
ypOBHS Kypca (QU3UKH — ITO MCIOJIb30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U 1a00paTOpHBIX pabOT, KOTOPBIE B MpOrpaMmMe 1o (pu3nuke 00ObeIMHEHBI B
OOIIMI CMHMCOK YYEHHYECKUX MPAKTHUECKUX paboT. BwimeneHune B ykazaHHOM IepeuHe
1abopaTOpHBIX pabOT, MTPOBOJUMBIX JJII KOHTPOJS U OIEHKH, OCYIIECTBIISETCS
y4acTHUKaMU 00pa30oBaTENIbHOTO MpOIecca UCXOs M3 OCOOCHHOCTEW MIIaHUPOBAHUS U
ocHamleHusl kabuHeta ¢Qu3uku. [Ipu 3ToM obecreunBaeTcsi OBIaAeHUE OO0YYaAIOIIUMUCS
YMEHHUSIMH MTPOBOANTHh KOCBEHHBIC H3MEPEHHUS, UCCIEAOBAHUS 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH U MOCTAHOBKY OMBITOB IO MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHue yaensieTcsl PEHICHUI0 pacUETHBIX U KayeCTBEHHBIX 3anad. [Ipu
ATOM JIJIsl PaCUETHBIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 3a7a4d C IBHO 3aJaHHON (PU3nyecKomn
MO/IEJbI0, TO3BOJISIOIIUE TPUMEHSTh U3yUEHHbIE 3aKOHbBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO
paszjena Kypca, Tak U UHTETpUpYs 3HaHUS U3 Pa3HBIX pa3/esoB. [ KauecTBEHHbIX 3aa4
IPUOPUTETOM SIBIIIOTCS 3a/JaHMsl Ha OOBSICHEHWE MPOTEKaHUs (HU3MYECKUX SIBICHUM U
IPOLIECCOB B OKPY’KAIOIIEH KU3HM, TpeOyromue BbiOOpa (U3MUECKOW MOACNIU JUIs
CUTYallMu MPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k maTepuaabHOTEXHHUECKOMY
obecrieueHnto0 y4eOHOro Tmpoliecca 0a30BbIi YPOBEHb Kypca (DM3UKH Ha YPOBHE CPEAHETO
o01ero 06pa3oBaHus JOHKEH U3y4aThCsl B YCIOBUAX MPEIMETHOTO KaOMHEeTa PU3UKHU WIIH
B YCJOBHSIX MHTETPUPOBAHHOIO KaOWMHETa MPEJAMETOB €CTECTBEHHO-HAY4YHOro Iukia. B
kaOuHeTe GU3WKKA JOHKHO OBITH HeoOxoammoe abopatropHoe 000pyIOBaHUE IS
BBITIOJIHEHUS YKA3aHHBIX B MpPOTrpaMMe Mo (U3HKE YUYCHUUYECKUX MPAKTUYECKUX PaboT U
JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JleMoHCTpanmoHHOe 00opyaoBaHue (OPMHUPYETCS B COOTBETCTBUH C TMPUHITUIIOM
MUHUMAJIBHOM TOCTaTOYHOCTH U 00ECTIeUnBaET MOCTAHOBKY MEPEUNCICHHBIX B IPOrpaMMe
no (U3MKE KIIOUEBBIX JEMOHCTpAallMi [JIs HKCCIENOBAaHUS H3Y4YaeMbIX SBICHUU U
MPOIIECCOB, YMIUPUIECKUX U (HyHIaMEHTATBHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHHH.

JlabopaTopHoe 000pyI0BaHUE ISl YUEHUUECKUX MPAKTHUECKUX paboT hopMHUpyeTCs
B BHUJIC TEMATUYECKUX KOMIUIEKTOB M 00ECIeYMBAETCs B pacyéTe OJHOTO KOMIUJIEKTa Ha
IByX oOyuaromuxcsi. TemaTudeckue KOMIUIEKTHI JIA0OpaTOPHOTO 00OPYAOBAHUSI TOJKHBI



OBITh TTOCTPOEHBI Ha KOMITJIEKCHOM HCITOJIb30BAaHUU aHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB, a
TaK)XKe KOMITBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOPHiA.
OCHOBHBIMHU TIEJISIMHU H3y4eHHS PU3UKHU B 00IIeM 00pa30BaHUU SBIISTFOTCS:
» popMupoBaHuE WHTEpECAa W CTPEMJICHUS OOYYArONIMXCS K HAYYHOMY H3YYCHHIO
PUPOJIBI, PA3BUTHE UX MHTCIUICKTYAIbHBIX U TBOPUYCCKUX CITOCOOHOCTEH;
* pa3BUTHC TMPEACTABICHUH O HAYYHOM METOJIC TIO3HAHUSA U (OPMHPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
- popMupoBaHME HAyYHOTO MHPOBO33PEHUS KaK pe3ynbTaTa HW3YYCHHUS OCHOB
CTPOEHUS MaTepuu U QyHTaMCHTAIBHBIX 3aKOHOB (DU3HUKH;
« popMupoBaHUE YMEHUI OOBSICHATH SBICHHS C HCIIOIh30BaHUEM (DU3HUCCKUX 3HAHUN
Y HAyYHBIX JIOKA3aTeIIbCTB;
« opMupoBaHUE IPEACTABICHHUN O POITU (PUKUKH TSI PA3BUTHSI APYTHX €CTECTBEHHBIX
HayK, TCXHUKW U TEXHOJIOTHH.
JlocTmkeHrne 3THX IIeNedl oOecredrBaeTcs peIieHueM CIEeAYIOIMMX 3aj]ad B IIpolecce
U3Yy4CHUS Kypca (PU3UKH Ha YPOBHE CPETHEr0 00IIero oopa3oBaHus:

* MPUOOpPETEHNE CUCTEMBI 3HAHU 00 001X PU3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOpUSX, BKJIKOYAsl MEXAaHUKY, MOJEKYJISIpHYI0 (U3HUKY, JJIEKTPOJNHAMUKY,
KBaHTOBYIO (DM3HKY W SJIEMEHTHI aCTPOPU3HKHY;

« popMHupoBaHNE YMEHMH NPUMEHATh TEOPETUYECKUE 3HAHUSA JUIsI OOBSCHEHUS
¢usznyeckux SBIECHUN B MPUPOAE U Ul MPHUHATHS MPAKTUUYECKUX PELICHUH B
MMOBCEHEBHOM KU3HH;

* OCBOEHHE CITOCOOOB pPEIICHMs PA3IMUYHBbIX 337ad C SBHO 3aJaHHOW (Qu3nyecKon
MOJIENIbIO, 3a/ad, MOJAPa3yMEBAIOIINX CaMOCTOATEIbHOE CO3/laHue (PU3NUECKOM
MOJIEJIN, aICKBAaTHOM YCIIOBUSM 3a/1a4U;

* MIOHUMaHUe (PU3NYECKUX OCHOB U MPHUHIUIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPEAY;

* OBJIQJICHUE METOAaMH CaMOCTOSITEIbHOTO TUTAHUPOBAHMSI U POBEACHUS PUZNYECKUX
DKCIIEPUMEHTOB, aHaJM3a W MHTEpPHpEeTaluud HUHPOpPMALHUH, OINPEACIICHHUS
JIOCTOBEPHOCTH MOJIyYEHHOT'O PE3YJIbTaTa;

* CO3/IaHUE YCIIOBUWA JJIS Pa3BUTHS YMEHUUA MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha u3yuenue ¢usuku (6a30Bblii YPOBEHb) Ha YPOBHE CPEIHETO 00IIETro 00pa3oBaHUs
otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 vaca B Henento), B 11 kimacce — 68 yacos
(2 yaca B HEZIEIIO).

[Ipennaraemsiii B mporpamme mo (pu3uke nepeyeHs JabopaTopHbIX U MPAKTHIECKUX
paboT ABISIETCS PEKOMEHAOBAHHBIM, YUUTEINb JI€TAeT BHIOOP MPOBEACHHS J1a00paTOPHBIX
paboT U OMBITOB C YUETOM MHANBUAYATBHBIX OCOOCHHOCTEH 00yJaroIIXCsl.

COAEPKXAHUE OBYUYUEHUS

10 KUIIACC



Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUA

Pu3nka — Hayka o npupoje. Hayuneie MeToapl Mo3HaHUA OKpYyXKaromero mupa. Pois
AKCIIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS MTPUPOABL. DKCIIEPUMEHT B (PUBHKE.

MonenupoBanue (GU3MYECKUX SBICHUH U TmpoieccoB. HaydyHbie THUIIOTE3HI.
duznueckre 3aKOHbI U TEOPUH. | paHHIIbl MPUMEHUMOCTH (GU3HUECKUX 3aKOHOB. [IpuHImm
COOTBETCTBHS.

Ponb u mecto ¢pusuku B (OpMHUPOBAHUM COBPEMEHHOW HAYYHOH KAapTUHBI MUpa, B
IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Jlemoncmpayuu

AHanoroBslie 1 IU(PPOBHIE U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuxa
Mexannueckoe aBmxkeHrne. OTHOCUTEILHOCTh MEXAHUUYECKOro IBrkeHusa. Cucrema

orcyéra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpelHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepuagIbHON TOYKH, UX MPOEKIIMU Ha OCH CUCTEMBI KOOpAUHAT. ClI0KEHNE NepeMENICHUN
U CJI0’)KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPsIMOIMHENHOE ABUKeHHE. ['paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHUS, IyTU U nepeMeIeHUs
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOoaHOe nazieHue. Y CKOpeHne CBOOOHOIO MaJICHNUS.

KpuBonnHeitHoe nBHKeHUE. [[BH)KEHME MATEpHAIBbHOM TOYKU MO OKPYKHOCTH C
MIOCTOSTHHOM 1O MOJYJIF0O CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHHAsE cKopocTh. [lepuon u
yacTota oOpanieHus. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckre yCTpOCTBAa M NPAKTUUECKOE MPUMEHEHHUE: CIHAOMETp, IBUKECHHE
CHapsI0B, LICTIHBIE U PEMEHHBIE MEPEIAYN.

Jlemoncmpayuu

Mopens cucteMbl OTCYETa, WILIIOCTpAlUs KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3peKEHHOM MMPOCTPAHCTBE.

HaGmronenne nBwkeHus Tena, OpOIIEHHOTO TIOJ YIVIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

N3mepenne ycKopeHusi CBOOOJHOTO NaJAeHHUS.

Hanpasnenue ckopocTu pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonvl

N3ydenne HepaBHOMEPHOTO JBUKEHUS C IIETBIO OMPEIeIICHIS] MTHOBEHHOM CKOPOCTH.

HccnenoBanrie COOTHOMIEHUS MEXY MyTAMH, MPOUIEHHBIMU TEJIOM 3a
MOCJeA0BaTEIbHbIE PABHBIE TPOMEKYTKH BPEMEHU MTPU PABHOYCKOPEHHOM JBUKEHUHU C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.



N3ydenune nBUKEHHUs MIAPUKA B BA3KOM )KUAKOCTH.

N3ydenune aBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun orHocurensHOCcTH ['anmunes. IlepBeit 3akoH HproroHa. MHepnuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHnun cynepnos3unuu cui. Bropoin 3akon HeroToHa s
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA U151 MaTepranbHbBIX TOYEK.

3akoH BcemupHoOro tsaroreHus. Cuia tsoxectd. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokos, ckoiapxeHus, kauenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIBKEHUSI U cujia TpeHwust mokos. Koaddurment tpenwus.
Cuita conpOTUBIICHUS IPY IBUKEHUHU TEJIA B )KUJIKOCTH WIIH rase.

[TocTynarenbHOE U BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tela.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaiieHud. llnedo cuibl. YcioBus paBHOBECUs
TBEPAOIO TENA.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MOJUINITHUKYN, ABUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne UHEPLINU.

CpaBHeHuE Macc B3aUMOAECHCTBYIOMIMX TEII.

Bropoii 3akon HerotoHna.

N3mepenue cu.

CrnoxxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopMaluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM OABEME U AJCHHUM.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBeCcHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U PE3UHOBOM
oOpasiie, ot ux aedopMarum.

HccnenoBanne ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.
Tema 3. 3akonvl coxpanenus ¢ Mexanuke

Nmnynbsc MaTepuanbHON TOUKH (TeJa), CHCTEMbl MaTEPHAIIbHBIX TOYEK.
Nmnynbe criibl 1 ©I3BMEHEHHWE UMITYJIbCA TENA. 3aKOH COXPAHEHHUSI UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pabota cusnbl. MOIHOCTH CHUIIBL.

Kunernueckas sHeprust MaTepHaibHOM TOUKHU. Teopema 00 U3MEHEHNN KHHETUYECKOIN
SHEPIUHu.

[lotenmmanbHas sHeprud. l[loTeHnManbHas HSHEPrusi ymnpyro aepopMUPOBAHHOM
npy>xuHsbl. [loTeHInanpHas 3Heprus Tenaa BOJU3U MOBEPXHOCTH 3€MIIH.



[ToTeHuMabHbBIE U HEMOTEHIIMATbHBIE CUJTbI. CBSI3b pa00OThl HEMOTEHIIUAIBHBIX CHUJI C
U3MEHEHUEM MEXaHUYECKOW YHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOWCTBA M IIPAKTUYECKOE NPUMEHEHHE. BOIAOMET, KOIED,
MPYXKUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHHS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[Tepexo MOTeHIIMATIEHON YHEPTUU B KHHETHYECKYIO M 0OpaTHO.

Yyenuueckuii sxcnepumenm, n1abopamopuvie pabonul

N3ydenne abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C U3BMEHEHHEM MEXaHUYECKOW PHEPruu Teja Ha
MIPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MoJsiekyasipHas pu3uKka 1 TEPMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUYECKOH TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe gBuxkenue. uddysus. Xapakrep JABUKEHUS U
B3aMMO/JIEUCTBU YAaCTHUI] BeIECTBA. MOJIENN CTPOCHUS ra30B, )KUIKOCTEU U TBEPABIX TEI U
00BbSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE ATUX Mojeneil. Macca u pa3Mepbl MOJIEKYIL.
KomunuectBo BemecTBa. [loctosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. [lkana remneparyp Llenbcus.

Mogens naeanbHoro raza. OCHOBHOE YPaBHEHHUE MOJICKYISIPHOKUHETHYECKOU TEOPUH
ujealbHOTO ra3a. AOCOMIOTHAS TEMIlepaTrypa Kak Mepa CpeaHeld KMHETHYECKON dHEpPruu
TEIJIOBOTO JBWXKeHWsA 4dacTul rasa. lllkama temmneparyp KenbBrnHa. ['a30Bbie 3aKOHBI.
VYpauenune MenneneeBa—Knaneitpona. 3akon JlanpToHa. M3omporiecchl B uaealbHOM Tra3e
C TOCTOSIHHBIM KOJMYECTBOM BellecTBa. ['paduyeckoe mpeacTtaBieHUe H3OMPOIIECCOB:
U30TepMa, U30Xxopa, u3odapa.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JTOKa3bIBAIONINE JUCKPETHOE CTPOCHHE BemiecTBa, (ororpadum Momexyn
OPraHUYECKUX COCTUHECHUMU.

OnbiTel 10 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO ABUKCHUSI.

Monaens onbita llITepha.

OnBbITHI, TI0KA3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOJEHCTBUSI.

Mojenb, WILTIOCTPUpPYIOIIas MPUPOY JABJICHUS ra3a Ha CTEHKHU COCya.

OMNbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UICAJIBHOTO T'a3a, U30MPOIECCHI.



Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

Omnpenenenue mMacchl Bo3AyXa B KJIACCHOM KOMHATe€ HAa OCHOBE M3MEPEHHI 00bEMa
KOMHATBI, JIaBJICHUSI U TEMIIEPATYPhI BO3TyXa B HEW.

HccnenoBanre 3aBUCUMOCTH MEK]ly TTapaMeTpaMK COCTOSIHHS pa3peKEHHOI 0 rasa.

Tema 2. Ocnoevl mepmooOuHaMuKu

TepMmoanHamuueckast cucteMa. BHyTpeHHsIs1 SJHEPTHsl TEPMOAMHAMUYECKON CUCTEMBI
u crnocoObl e€ u3MeHenus. KomumyecTBO TemnoTsl W paboTa. BHYTpeHHssT sHeprus
OJIHOATOMHOT'O MJICAJIBHOrO Ta3a. Buabl Teronepenadn: TemIonpoOBOAHOCTb, KOHBEKIINS,
U3JlydyeHue. YjenbHas TEIJIOEMKOCTh  BemiecTBa. KoinuecTBO  TEIUIOTHI  MpHU
Terionepeaaye.

[lonsitue 06 agnadatHom mporiecce. [lepBriif 3akoH TepMoanHamuku. Ilpumenenue
NEePBOIo 3aKOHA TEPMOJMHAMUKH K u3ompoleccaM. I'paduueckast unreprperanus padoTsl
rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh IPOILIECCOB B MIPUPOJIE.

TeroBbie MarmuHbl. [IpUHIUANIBI ASWCTBUS TEIJIOBBIX MamuH. [IpeoOpazoBanus
SHEPruM B TEIJIOBBIX MamnHaxX. KoadduiueHt nonesnoro aeiCcTBUS TEMIOBON MaIIUHBI.
[uxn Kapuo u ero xo3h@UIMEHT MOJE3HOr0 AEUCTBUS. DKOJOTHYECKHUE MPOOJIEMBI
TEIJIOOHEPTETUKMU.

TexHuyeckne ycTpOCTBa M MPAKTUYECKOE MPUMEHEHUE: ABUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHre BHYTpEHHEN PHEPTUM TeJla TIPU COBEPIICHUU PaOOTHI: BHUIET MPOOKH U3
OYTBUIKH O] IEUCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3gupa B JaTyHHOU TpyOKe myTEM
TpeHUs (BUACOEMOHCTPALIHS).

N3MeHeHne BHyTpeHHEN SHEPTruu (TeMIlepaTyphl) Teaa IpH TeIionepeaaye.

OmneIT M0 aAabaTHOMY PACIIUPEHUIO BO3/TyXa (OTBIT C BO3IYIITHHIM OTHHBOM).

Mopnenu mapoBoW TypOWHBI, JIBHUTATENsl BHYTPEHHETO CTOpPAaHUS, PEAKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomwi 3mepenune

YIIEJIbHOU TEINIOEMKOCTH.

Tema 3. Acpecammniie cocmosanua eewyecmea. Pazoevie nepexoovl

[TapoobOpa3oBanne u KoHJeHcanus. Mcmapenwme © KuieHwe. AOCOIIOTHasA u
OTHOCHUTEIIbHAs  BIIAXHOCTb BO3ayxa. HaceuueHHsldi 1ap. YxaenbHas — TeIUIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHHUS.

Tépnoe Tteno. Kpucramnmueckue u amopdHble Tena. AHU30TPOIUS CBONCTB
kpuctaioB. Kuakue kpuctauibl. CoBpemeHHble Marepuanbl. [limaBinenune wu
KpUCTaIM3aius. Y aenbHas Teriora miasieHus. Cyonumarus.

YpaBHeHUE TEIJIOBOrO OajaHca.

TexHuueckne yCTpoucCTBa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KUIOPUMETP, TEXHOJOTHM TIOJYUYEHUSI COBPEMEHHBIX MAaTE€pUaIOB, B TOM YHUCIIE
HAHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUHU.



Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM JTaBJICHUMU.

Cnoco0bl U3MEpEeHUS BIaKHOCTH.

HaGnronenue HarpeBanust U MaBJIeHUsI KPUCTAUIMYECKOTO BEIIECTBA.
JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomwi 3mepenue
OTHOCHUTEIIbHOM BJIAXKHOCTH BO3/yXa.

Paznen 4. djaekTpoauHaMHUKAa

Tema 1. Inekmpocmamuxa

OnekTpu3auusi Tela. DJIEKTpUYeCKuil 3apsan. [IBa Bula SIEKTPUUECKUX 3apsioB.
[IpoBOAHUKH, AMAJIEKTPUKH M TOJYINPOBOAHUKH. 3aKOH COXPAHEHHS JIIEKTPUUYECKOTO
3apsaa.

BzaumoperictBue 3apsigoB. 3akoH Kynona. TodeuHbI 3IEKTPUYECKUN  3apsi.
DnekTpudeckoe mnoiie. Hanpsok€HHOCTh anekTpudeckoro nosist. [IpuHiun cyneprno3unuu
ANEKTpUYECKUX noJiel. JInHuKM HanpsKEHHOCTHU AIEKTPUYECKOTO TOJIA.

PaGota cun snexrpocrarnyeckoro mossa. llorenmman. Pa3HOCTh MOTEHIMATIOB.
[IpoBOOHUMKM ¥  JHUPJIEKTPUKKA B  JJIEKTPOCTATUYECKOM Moje. Judnekrpudeckas
MPOHUIIAEMOCTb.

OnekTpoéMrocTh. KonneHncarop. DeKTpoEMKOCTb IIIIOCKOTO KOHJIEHCATOPa. DHEPTHs
3apsHKEHHOTO KOHJZIEHCATOopa.

TexHuyeckne ycTpoiicTBa U MPaKTUUECKOE MPUMEHEHHUE: AJIEKTPOCKOI, SJIEKTPOMETP,
ANEKTPOCTATUYECKAsT  3alllUTa,  3a3eMJIEHWE  DJEKTponpuOOpoB,  KOHAEHCATOp,
KOTIMPOBAJIbHBIN almapar, CTPyHHbIN ITPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumoeiicTBre Had3IEeKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpoBOAHUKM B AIEKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTuUeCKas 3auTa.

JIMPNEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIONIaAu IUIACTHH,
PACCTOSIHUSI MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul U3mepenue

ANEKTPOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3.1ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DJIIEKTPUYECKUM TOK. Y CJIIOBHS CYIIECTBOBAHMS JICKTPUUECKOTO TOKA.

Uctounuku Toka. Cuia Toka. [I0CTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 yyacTKa Lenu.



DJIEKTPUYECKOE  CONPOTUBJIEHHWE.  YJIEJIIBHOE  CONPOTUBIICHUE  BEIIECTBA.
[TocnenoBaTenpHOE, TApaIeIbHOE, CMEIIIAHHOE COETMHEHUE TPOBOJHUKOB.

Pabora anextpudeckoro toka. 3akoH Jlxoymns—Jlenna. MomHOCTh 3JEKTPUUECKOTO
TOKA.

DNEKTPOJBIKYILAs CUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHHUKA TOKA. 3akoH OMa
JUIS1 IOJIHOM (3aMKHYTOM) 31eKTpuyeckoil nenu. KopoTkoe 3amMmbIKaHue.

DIEKTPOHHAsT MPOBOJMMOCTh TBEPIBIX METALIOB. 3aBUCHUMOCTb COINPOTUBIICHUS
METAJIJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonmynpoBonHuku. CoOCTBEHHAs W MPUMECHAs MPOBOJUMOCTH IMOIYNPOBOJIHUKOB.
CgoiicTBa p—n-nepexona. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUd TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJHUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIM M HECaMOCTOATENIbHBI pa3psl.
Monnus. I1na3zma.

TexHuyeckre ycTpOCTBa M MPAKTHUUYECKOE MPUMEHEHHE: aMIepMeTp, BOJIBTMETD,
peocTaT, UCTOYHUKHU TOKAa, JJIEKTpOHArpeBaTebHbIE MPUOOPHI, SIEKTPOOCBETUTEIIHHBIC
MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JUOI, TEPMUCTOPHI i (POTOPEZUCTOPHI,
MOJTYTIPOBOTHUKOBBIN TMO/I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HaMPSHKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS IMUIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TJIOIIATU
MONEPEYHOr0 CEYEHHUS U MaTepHaa.

CmenanHOE COeIMHEHNE MPOBOJHUKOB.

[Ipsmoe  u3MepeHHe  DIEKTpoABMXKYylIer  cuwibl.  KopoTkoe — 3aMblikaHue
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBHCUMOCTh COMPOTUBIICHUSI METAIIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psl ¥ MpOBOAUMOCTS BO3/1yXa.

OHOCTOPOHHSISI TPOBOAUMOCTH AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnsle pabomul U3yuenuve

CMEIIAaHHOT'O COEAUHEHUS PE3UCTOPOB.

N3mepenre HSIIEKTPOJABUKYINEH CHJIbI HCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

Habmronenue anexrposusza.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISIETCA C YYETOM
COJIEPKATEIIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMu MaTE€MaTWUKH, OWOJIOTHHU, XWMHH,
reorpaduu ¥ TEXHOJOTHH.



Mesicnpeomemuvie nonsimusi, CBI3aHHBIE C U3YUYEHUEM METOI0B HAYyYHOTO MTO3HAHUS:
SBJICHUE, HAy4YHbIA (pakT, runoTesa, pusnyeckas BeIWYUHA, 3aKOH, TEOpHs, HaOJI0ICHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, MOJENb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHUMW, JHWHEWHas QyHKIuWsA, mnapadoina,
runepOosa, ux rpadukd U CBOMCTBA, TPUTOHOMETpPUYECKHE (DYHKIIMH: CUHYC, KOCHHYC,
TaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPHI U UX MPOCKIUH
Ha OCH KOOPJAMHAT, CII0KEHHUE BEKTOPOB.

buonocus: wmexanmdeckoe IBIKEHHE B JKMBOM mpupoxae, auddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OPraHuM3MOB (BUIBI TEIUIONEPENaud, TEIUIOBOE pPAaBHOBECHE),
ANEKTPUYECKUE SBJIICHUS B dKUBOW MPUPOJE.

Xumus: AUCKPCTHOC CTPOCHUC BCUICCTBA, CTPOCHHC ATOMOB MW MOJICKYJI, MOJIb

BEIIIECTBA, MOJISIpHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TN, XKUIAKOCTEHM M Tra30B,
ANEKTPUYECKUE CBOMCTBA METAJIIOB, JIEKTPOIUTHYECKAs AUCCOLIMALINS, TalbBaHUKA.
l'eoepaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBMXKEHUH C HMCHOJIb30BAHHEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, TOAIIUITHUKY, UCIIOIb30BaHNE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHUKE
(pakera, BOOOMET M JApYyrHe), ABUTATellb BHYTPEHHErO CrOpaHMs, mapoBas TypOHHA,
OBITOBOM  XOJOAWJIBHUK, KOHAWLMOHEpP, TEXHOJOTUU TONYYeHHS COBPEMEHHBIX
MaTEpPUAJIOB, B TOM YHCJIE HAHOMATEpUaJOB, U HAHOTEXHOJOTHH, IJIEKTPOCTATUYECKAS
3aIlNTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KCEpOKC, CTPYWHBIN IPUHTED,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHIL, ANEKTPOOCBETUTEIBHBIE PUOOPHI, raIbBaHUKA.

11 KITACC

Pazgea 4. daekrpoanHamuka

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

[TocTtostHHBIE MarHuThl. B3auMoIeiCTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE MOJIE.
Bekrop marHutHOM uMHAaykuuu. lIpuHOMI Cynepno3WiuMyd MarHUTHBIX MOJeW. JIuHun
MarHuTHOW HWHAYKIMU. KapThHa IHMHUIA MAarHUTHOM HWHIOYKIMU TOJISI TOCTOSIHHBIX
MarHuTOB.

MarnuTtHoe 1oJie NpoBOJHUKA ¢ TOKOM. KapThHa TMHUI UHAYKIIMA MAarHUTHOTO TTOJISt
JUIMHHOTO TPSMOr0 MPOBOJHUKA M 3aMKHYTOrO KOJIBLIEBOTO IMPOBOJHUKA, KATYLIKH C
TokoM. OmnbIT Dpctena. BzaumoaeiicTere NpOBOTHUKOB C TOKOM.

Cuna Amnepa, €€ MOJ1yJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOIydab W HalpaBicHUE. J[BHKEHHE 3apsHyKCHHOM YacCTUIlbl B
OJTHOPOJHOM MarHuTHoM mosie. Pabora cuibl JlopeHiia.

SlBieHue AIEKTPOMAarHUTHOM WHAYKUMH. [IOTOK BEKTOpa MarHUTHOW WHIYKIIUU.
DJIEKTPOJABMKYILAsl CHJIa MHAYKIMHU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIuu Papanes.

BuxpeBoe anekTpudeckoe noje. DISKTPOABHKYIAs CUJIa UHIYKIMA B MMPOBOJIHUKE,
JBIKYLIEMCS TIOCTYIIATEIbHO B OJIHOPOJTHOM MarHUTHOM TIOJIE.



IIpaBuiio Jlenna.

NHIyKTUBHOCTG. fIBIEHNE CAaMOMHAYKIMHU. DIIEKTPOIABMKYILAsI CHJIA CAMOUHAYKIUH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHudyeckre yCTpOMCTBA M NPAKTUYECKOE IPHMEHEHUE: ITOCTOSIHHBIE MAarHUTHI,
AJEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YAaCTHIL, UHAYKIMOHHAS
1eyYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM IOJIEM.

JIMHUYM MHIYKUIUA MAarHUTHOTO TOJIS.

B3anmoneinictBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JerictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBNeHHE PEKTPOMATHUTHOW UHAYKIHUU.

IIpasuno Jlenua.

3aBUCHUMOCTh  DJICKTPOJBMXKYILIEH CHUJIBI HMHAYKUMA OT CKOPOCTH HW3MEHEHUS
MAarHMTHOTO IMOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomwi U3yuenue

MAarHUTHOTO MOJISI KaTYIIKH C TOKOM.

HccnenoBanne AelCTBUS MOCTOSHHOTO MAarHWTa Ha paMKy ¢ TOKoM. MccnenoBaHue

SIBJICHHS] DJIEKTPOMArHUTHOW UHIYKIIUU.

Pasnea 5. KoJsie0anus ¥ BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMazZHUMHbIE KOJ1€OaAHUA

Konebartenbhas cucrema. CBoOOMHBIE MexaHW4Yeckue KojebOanus. ['apMoHHuUeckue
konebanus. Ilepuoxa, wactora, ammiuutyna U (aza xoneOanuid. [IpyKMHHBIH MasSTHUK.
MaremaTuyeckuii MasTHHK. YpaBHEHHE TrapMOHMUYeCKHX Kojebanuil. IIpeBpamienue
SHEPTUU MIPU TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbubrit koHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UJ€ATHHOM
K0Je0aTeTbHOM KOHTYpe. AHAJIOTUsS MEXIYy MEXaHUYECKUMH M 3JIEKTPOMArHUTHBIMU
koneOanusimu. Popmyna TomcoHa. 3aKOH COXpAaHEHUS DJHEPrud B  HUJEATBHOM
K0J1e0aTeTbHOM KOHTYpE.

[IpeacraBienne o 3aryxaromux KoyieOaHUsAX. BBIHYXJIEHHbIE MEXaHHUYECKHUE
kosnebanus. Pezonanc. BeiHyK€HHBIEC 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemenHsblii TOk. CHHYCOMIANBbHBIA NMEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIMTYAHOE U JEUCTBYIOIIECE 3HAUEHNUE CUIIbI TOKA U HAITPSKCHUSL.

Tpancdopmarop. [Ipon3BoacTBO, epeaava U MOTPeOICHNUE INEKTPUIECKON SHEPTHUH.
DKOJIOTUYECKHE PUCKU TPHU MPOU3BOACTBE AeKTpodHepruu. KynbTypa ucnonb3oBaHuUs
3JIEKTPO3HEPTUU B MOBCEIHEBHOW KU3HU.



Texnuueckue ycTpoWCTBA W MPAKTUYECKOE MPUMEHEHHE: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTPONepeaay.

Jlemoncmpayuu

UccnenoBanre mapaMeTpoB  KoyieOaTeNbHOM  cUCTEMbl  (NMPY>XUHHBIA WU
MaTeMaTUYECKU MasiTHUK).

HaGnronenue 3aTyxaronmx KojaeoaHuii.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaGnronenue pesonanca.

CB0OOO/IHBIE AIIEKTPOMArHUTHBIE KOJICOAHUSI.

OcummiorpamMMbsl  (3aBUCUMOCTH  CHJIbI TOKAa M HANpsKEHUS OT BPEMEHHW) A
AIIEKTPOMATrHUTHBIX KOJIECOAHUIA.

Pe3oHaHC npu nociie10BaTENbHOM COEUHEHUY PE3UCTOPA, KATYIIKA HHAYKTUBHOCTH
U KOHJEHCaTopa.

Mopnenb TMHUY 3JIEKTPONEPEIaYu.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCMMOCTH MEPHUOJA MaJbIX KoJeOaHUM Ipy3a HA HUTH OT JJIMHBI
HUTHU U MACCBhI Ipy3a.

HccnenoBanne MEPEMEHHOIO TOKA B LENH M3 TOCIEIOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KATYLIKHA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBLE GO0JIHbL

MexaHnueckue  BOJHBI, ycioBusi — pacnpoctpaneHusi. Ilepuoa.  CkopocThb
pacupocTpaHeHus U JJIMHA BOJIHBL. [lonepeyunble 1 MpoAOoIbHbIE BOJHBI.

WNurtepdepenius u audpaxiiys MEXaHUIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTpOMarHUTHBIE BOJHBL. Y CIOBUS M3IY4YEHUS OSJIEKTPOMArHUTHBIX BOJIH.
B3aumnass opuentauus BexktopoB E, B, V B snexkrpomarnutHoi BojHe. CBoiicTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPA)XXEHUE, MpeJoMJIeHUE, Moysipu3anus, Iudpakius,
uHTepdepenius. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[Ixana 351eKTpPOMarHUTHBIX BOJIH. [I[puMeHeHre 37IeKTPOMAarHUTHBIX BOJH B TEXHHUKE
1 OBITY.

[IpunHunsl paguocBA3y U TeneBuaeHusA. Paguonokamnus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKArOLIE Cpeibl.

TexHuueckre  yCTpOiICTBA W NPAKTHUYECKOE IPUMEHEHHE:  MY3bIKaJbHbIE
UHCTPYMEHTHI, YJbTPa3ByKOBasi JUAarHoCTMKa B TEXHUKE W MEAMIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Teseon, CBYU-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MPOJI0IbHBIX BOJIH.

KoneOb:mromieecs Te10 Kak HICTOYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.



HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH M 4acTOTOM
KOJIeOaHU.

HccnenoBanne CBOMCTB DJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, NPEIOMIIEHUE,
noJispu3anus, 1udpakius, THTEpPepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsSMOIMHENHOE pacpOCTPaHEHUE CBETA B OJHOPOJHOM
cpene. JIyd cBera. TOUCUHBIN UCTOYHUK CBETA.

OTtpaxenue cBeta. 3aKkOHBI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHui B MIOCKOM
3epKaje.

[Ipenomienue cBera. 3aKOHbI IPEIOMIIEHUS CBEeTA. AOCOIOTHBIN MTOKA3aTelNb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yrodl MOJIHOTO BHYTPEHHETO
OTpaKEHUSI.

Hucnepcust ceeta. CioxHbIi coctaB Oenoro cera. LBer.

Cobuparomiue 17} paccenBaroOlllie  JIMH3BI. Tonkas JIMH3A.
dokycHOE pacCTOSHUE B ONTHYECKAas cuila TOHKOM nuH3bl. [locTpoenne n3obpaxxeHuil B
coOMparomux M paccenBarOMuX JuH3ax. Dopmyia TOHKOM JIMH3BL. Y BETWYCHHUE, 1aBaEMOC
JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

Bonnosas onrtuka. Matepdepennus ceeta. KorepeHTHbIE HCTOYHHUKU. Y CIIOBHS
HAOJII0ICHHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEPGEPEHIIMOHHON KapTHUHE OT JIBYX
cuH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cseta. JJudpakiprionnas pemeTka. Y cioBre HaOI0eHUs TJIaBHBIX
MaKCHUMYMOB Opy TMaJeHUH  MOHOXPOMATHYECKOrO CBeTa Ha JU(PAKIMOHHYIO
PELIETKY.

[Tonmapu3zanus ceera.

Texnuueckue yCcTpoHCTBa U MPaKTUUECKOE MPUMEHEHUE: OUKH, JIyIa, oToanmapar,
MPOEKIIMOHHBIN anmnapaTt, MUKPOCKOII, TEJIECKOII, BOJOKOHHAS ONTHKA, AUPPaKIIMOHHAS
pemeéTkKa, NoJIApouL.

Jlemoncmpayuu

[IpsAMONMHEHOE pacpOCTPaHEHUE, OTPAKEHUE U MTPEJIOMIIEHUE CBETA.

OnTuyeckue mpuOOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mozenb CBETOBOA.

HccnenoBanue cBOMCTB M300paK€HUI B JTMH3AX.

Mopnenu MUKpPOCKOIIa, TEJIECKONaA.

Habnronenue natepdepeHnu crera.

HaGmronenne mudpakmum  cBera. Habmionmenue

JUCIIEPCHH CBETA.

[Tomyuyenue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tomyuyenue cnekTpa ¢ MOMONIBI0 TUGPAKIIUOHHON PEIIETKH.

HabGnronenue nonsipuzaiuu cBera.



Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
N3mepenne nokasaress npeaoMiIeHUs CTEKa.
HccnenoBanue cBOMCTB M300paKe€HU B TMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH
I'paHuiiel TPUMEHHMOCTH KJIACCUYECKOM MeXaHMKH. llocTynarel cnenuanbHON
TEOPUU OTHOCUTENBHOCTH: NHBAPUAHTHOCTH MOJYJIsl CKOPOCTH CBETA B BaKyyMe, IPUHLIAIL
OTHOCHUTEJIbHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPAILLICHUE JIJIWHBI.
OHeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.
CBs13b Macchl C 3HEPrUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTULIBI. DHEPTHUSI IIOKOA.

Pa3pgen 7. KBanToBasi puzuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. Popmyna [lnanka cBs3u 3Hepruu (OTOHA C €r0 YACTOTOW. DHEPrusi u
UMITYJIbC (POTOHA.

OtkpeiTie u wuccienaoanue ¢orodpdexra. Onbitel A. I'. CroneroBa. 3akOHBI
dotorddexra. VYpaBuenue OiHmTeriHa I8 GdoTodpdexra. «KpacHas rpaHUIaN
doTorddexra.

JlaBnenue cBeta. OnpiTel I1. H. JIeOenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue ycTpoicTBa U MpaKTUYECKOE MPUMEHEeHHE: (hOTOIEMEHT, (POTOIaTUHK,
COJIHEUHas OaTapesi, CBEeTOIUOI.

Jlemoncmpayuu

®doTo3(PheKT HA YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poTodpdekra.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnbiTel Pesepdopna mo paccesHuio o -4acTHIL.
[Inanerapnas moaens aroma. I[loctynarsl bopa. M3nydenue u noriomienue GOTOHOB MPpU
nepexoJie aTomMa ¢ OJIHOr0 YPOBHS 3HEpruu Ha Apyroil. Buasl cnektpoB. CriekTp ypoBHEH
SHEPIruM aTomMa BOJOpOJa.

BosiHoBbie cBoiicTBa wactun. Bomusl ge  bpoist.  KoprycKynsipHO-BOJHOBOM
Iy aJIu3M.

CHoHTaHHOE U BBIHYX/ICHHOE U3Ty4YCHHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CHIEKTPAJIbHBIA aHAJIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.



Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue nuHeRYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomur Habmonenue
JIMHENYATOr0 CIEKTpa.

Tema 3. Amommnoe aopo
OKCIIEpUMEHTBI,  JIOKA3bIBAIOIINE  CJIOXKHOCTH  CTpOoeHHS  sjapa. OTKpbITHE

paanoakTuBHOCTH. OmbiTel Pe3zepdopaa mo ompeneneHuro coctaBa pajgHMOaKTHBHOTO
u3nydenus. CBoiicTBa anbda-, 0era-, raMMa-U3IydYeHHUs.
BnusHue pagnoakTUBHOCTH Ha JKUBbIE OPTraHU3MBI.

OTtkpeiTHE pOTOHA U HelTpoHa. HyknonHas mozens spa I'eiizenoepra— MBaneHKo.
3apsn sapa. MaccoBoe uunciio aapa. M30Tornsl.

Anbda-pacniaz. DJIEKTPOHHBI M TO3UTPOHHBIA OeTa-pacman. [amMmaun3zmydeHue.
3aKOH paAOaKTUBHOTO pacnaja.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. JlepexT maccer sapa.

Anepnsbie peakuuu. [lenenue u cuHTe3 sAaep.

Anepubiit peaktop. Tepmosinepusiii cunTe3. [IpoOiemMbl U NEPCHEKTUBHI SACPHOMN
SHEPreTUKU. JKOJIOTUUECKUE ACTICKTHI SIICPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtoapl HAOIOICHHS ¥ PETUCTPAIINH dJIEMEHTAPHBIX YaCTHIL.

dyHaMeHTalbHbIE B3auMOoieicTBUs. EMUHCTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckne yCTpoWCTBA MW MPAKTUYECKOE IMPUMEHEHUE: JIO3UMETp, Kamepa
Bunscona, simepHblil peakTop, aToMHasi 6om0a.

Jlemoncmpayuu

CuéTUrK MOHU3HUPYIOIIHNX YACTHII.

Vuenuueckuii sxkcnepumenm, nabopamopnwvie pabomui VlcciienoBaHuE TPEKOB

yacTull (1o TOTOBBIM (poTorpadusm).

Pasznes 8. DiieMeHTHI ACTPOHOMUM U aCTPOGUIMKH
Oramnbl pa3BUTUA acTpOHOMHUHU. [IpukiagHOE M MHPOBO33PEHUYECKOE 3HAYCHHUE

aCTPOHOMMUM.

Bun 3Bé3nHoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IUIAHETHI, UX BUIUMOE ABUKEHUE.

ConHeunas cucrema.

Connue. Conneunass akTUBHOCTh. Mcrounuk sHeprun ConHua v 3BE31. 3BE3IbI, UX
OCHOBHBIE€ XAapPAaKTEPUCTUKH. JlnarpaMMa «CHEKTpasbHBIA KJIACC — CBETUMOCTBY». 3BE3JIbI
[JIaBHOW MOCIEA0BATENIBHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTB» ISl 3BE3] TJIaBHOM
[oCJIE0BaTENbHOCTH. BHyTpeHHee crtpoeHue 3BE€31. COBpPEMEHHBIE IPEICTABICHUS O
IIPOUCXOKICHUU U 3Bosrolny COJIHIA U 3BE3/. DTalbl )KU3HU 3BE3I.

Mueunsiii [TyTs — Hama INamaktuka. [Tonoxenne u apuxenne ConHua B ['anakTuke.
Tunbl ranakTuk. PaguoranakTuky U kBa3zapbsl. YEpHBIE ABIPHI B siApax TAIAKTHK.
Bcenennas. Pacmimpenue Beenennoit. 3akon Xa66ia. Pazberanue raiakTuk.



Teopus bonpmoro B3psiBa. PeukroBoe n3inydeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

HaGnrogenuss HEBOOPYXKEHHBIM IJ1a30M C  HMCIHOJIb30BAHUEM  KOMIIBIOTEPHBIX
NPUIIOKEHUN ISl ONpPEEICHNs MOJIOKEeHNsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE co3Be31s1 CeBepHOTO NMONIylIapust U SpKHUe 3BE3bI.

Habmonenus B Teneckon Jlynsl, manet, Maeunoro Ilytu.

O0o0maroniee NOBTOPEHUE

Ponb Qu3uKu 1 acTpOHOMUU B SKOHOMHYECKOM, TEXHOJOTHMYECKOW, COLMAIILHON U
ATUYECKON cdepax AedaTeIbHOCTH 4YEJOBEKa, poJib U MECTO (PU3MKHM U acTpOHOMHUHU B
COBPEMEHHOW Hay4HOH KapTHHE MHUpa, POJb (PU3NYECKOW TEOopuud B (POPMUPOBAHUU
IpeICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B O0IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbie CBA3H

Nzyyenue kypca ¢pusuku 0a30Boro ypoBHs B 11 kiiacce ocyliecTBISETCS ¢ y4ETOM
COJIEpKATENbHBIX MEXKIIPEIMETHBIX CBA3E€M C KypcaMu MaTeMaTUKH, OWOJIOTUH, XMUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meorcnpeomemnule nousmusi, CBSI3aHHBIE C U3YYEHUEM METOJI0B HAYYHOI'O IMO3HAHUS:
SBJICHUE, HAyYHBIA (PakT, TUnoTe3a, hu3nyeckas BeIWYnHA, 3aKOH, TCOpHsl, HAOII0ICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxka: peumieHue CHUCTEMbl YPAaBHEHUN, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPbl M MX IPOCKUMH HAa OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, INPOU3BOJHBIC
AJIEMEHTApHbIX (PYHKUMHA, NpU3HAKU MOA00Us TPEYyroJIbHUKOB, ONpPEIEICHUE IUIOLIaan
IOCKUX (huryp u 06bEMa Te.

buonoeus: >nekTpudeckue SBICHUS B KUBOUM MPUPOJIE, KOJICOATETHHBIC IBUKEHUS B
YKABOM MPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOW MPUPOJIE, AEUCTBUE PAIAALIMU HA KUBBIC
OpPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAsT CTPYKTypa TBEPABIX TeEl,
MEeXaHU3Mbl 00pa30BaHUS KPUCTAIIMYECKON pEeIETKH, CIIEKTPaIbHBIN aHAN3.

l'eocpagpusa: mMarHUTHBIE TONIOCA 3€MIIM, 3aJieKHd MArHUTHBIX pyA, (porochEmka
36EMHOW  IIOBEPXHOCTH,  MpPEACKA3aHUE  3E€MIIETPSACEHUH.  Texwonocusd:  JUHUU
3JIEKTponepeaay, FeHepaTop NEPEMEHHOTO TOKA, JIEKTPOABUTATENb, MHAYKIIMOHHAS T1€Yb,
panap, paauoNpuUEéMHHUK, TeJeBU30p, aHTeHHa, TeinedoH, CBY-meub, MNpOEKITMOHHBIN
amnmapar, BOJJOKOHHAsI OITHKA, COJTHEYHast OaTapesi.



IIJTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHoro npeamera «Dusnkay Ha ypoBHE CpeTHETO O00IIero 0Opa3oBaHus
(0a30BbIll  ypOBEHb) JOKHO OOECHEYUTh JIOCTHIKEHHE CIEAYIONIUX JUYHOCTHBIX,
METaINpPeJIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBLIE PE3YJIBTATDBI

JImdHOCTHBIE pE3ynbTaThl OCBOEHUsA YyueOHoro mpeamera «Du3ukay TOJKHBI
OoTpaxxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOydYaromuxcsi  PYKOBOJICTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEN MO3UIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALINH,
MMO3UTHUBHBIX BHYTPEHHUX YOCXKICHUN, COOTBETCTBYIOIIUX TPATUITMOHHBIM I[EHHOCTIM
POCCHIICKOTO OOIIECTBA, pPACIIMPEHUE >KHU3HEHHOTO OIbITa W OIbBITa JCSITEIHHOCTH B
IPOLIECCe peau3aiii OCHOBHBIX HAMPABICHUN BOCHHUTATEIILHOW NEATEbHOCTH, B TOM
YHCJIC B YACTH:

1) rpaskIaHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIONIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO  YJIeHA  POCCHUHCKOrOo  OOIIECTBa;  NPHHATHE  TPATUITMOHHBIX
00II1e4YeI0BEYECKUX TYMAHUCTUYECKUX U IEMOKPATUYECKUX IIEHHOCTEW; TOTOBHOCTh BECTU
COBMECTHYIO JCSATEIBHOCTh B UHTEPECAX IPakIaHCKOTO
oOIecTBa, y4acTBOBaTh B CaMOYMPABICHHH B O0pa30BaTEIbHOW OpraHU3AINH, YMEHUE

B3aMMOJICUCTBOBATH C COIMATLHBIMU HHCTUTYTAMH B COOTBETCTBUU C
uX (QYHKIMSAMH M Ha3HAYEHUEM; TOTOBHOCTh K TyMaHUTapHOU U

BOJIOHTEPCKOM JICITEILHOCTH; 2) MATPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUHCKOW TPaKJAHCKOM HJIEHTUYHOCTH, NATPUOTU3MA;
[IEHHOCTHOE OTHOIIIEHNE K TOCYJaPCTBEHHBIM CUMBOJIAM, TOCTH>KEHHSIM
pPOCCHICKMX Y4Y€HBIX B 007acTH (U3MKA W TEXHUKH; 3) JAYXOBHO-HPABCTBEHHOI'O
BOCHHUTAHMSA: CPOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO IOBEICHUS;
CIIOCOOHOCTH OTICHUBATH CUTYAIIMIO U IPHHUMATh OCO3HAHHBIC PEIICHMSI, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCII€ B JEATEILHOCTH YUYEHOTO;
OCO3HAHME JIMYHOIO BKJAJa B MOCTPOCHHE YCTOWYHMBOIO OyayIiero; 4) 3¢TeTH4eCKOro
BOCIIUTAHMS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKITIOUAsI SCTETUKY HAYYHOTO TBOPUECTBA,

npucyiero Gu3nyeckoil Hayke;

5) Tpya0oBOro BOCHMTAHHSI: MHTEPEC K Pa3aHuHbIM chepaM HpodecCHOHATHLHON

JESITETHHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3MKOW M TEXHHUKOW, YMEHHE COBEpLIATh OCO3HAHHBIA BHIOOD
Oynmymieir mpodeccuu W pean30BhIBaTh COOCTBEHHBIE KU3HEHHBIC IUIAHBI; TOTOBHOCThH U
CITOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BAHUIO B 00JIACTH



GU3UKKM Ha TPOTSHKCHUHM BCEHl IKU3HU; 6)
IKOJOTHYECKOr0 BOCTIMTAHUSA:
c(OPMUPOBAHHOCTH SKOJIOTHUECKON KYJIbTYpPbl, OCO3HAHHUE INI00ATBEHOTO
XapakTepa SKOJOTMYECKHX MpoOjieM; IUIAaHUPOBAaHUE M OCYILIECTBICHHUE ACUCTBUN B
OKpY’Karolllel Cpeie Ha OCHOBE
3HAHUSA 1EeNed YCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA; PACIIUPEHHE OMbITA ACSITEIbHOCTU
HKOJIOTMYECKOM HaNpaBIEHHOCTH Ha
OCHOBE HWMEIOIIMXCS 3HAHUU 10 (Qusuke; 7)
LHEHHOCTH HAYYHOI0 MO3HAHUSL:
c(OpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKOW HAyKH; OCO3HAHME LEHHOCTH HAay4YHOH JESTENbHOCTH,
TOTOBHOCTh B  TpoIeccCe H3y4YeHUS  (U3MKH  OCYLIECTBIATH  MPOEKTHYIO U
MCCIIEJIOBATEIBCKYIO ACSITEFHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTebHBbIE YHHBEPCAJbHBIE YUeOHbIe AeiicTBUs ba3oBbie
JOrunyeckKue JeicTBHUA:

CaMOCTOSITeILHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEeMy, pacCMaTpUBaTh €€
BCECTOPOHHE; OMPEAENATH LIEJIH ACATEIbHOCTH, 3aaBaTh MTAPAMETPHI U KPUTEPUU UX
JNOCTWKECHUS, BBISBIATH 3aKOHOMEPHOCTH W TMPOTUBOPEUHST B PACCMATPUBAEMBIX
du3nUecKNX SBICHUSAX; pa3padaThiBaTh IJIAH PEMICHUS MPOOJIIeMbl C YYETOM aHaIHM3a
MMEIOIIHNXCS
MaTepuaIbHBIX W HEMaTEPUAIIbHBIX PECYpPCOB; BHOCUTH KOPPEKTUBBI B JESATEIBHOCTb,

OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEAM, OLECHMBATh PUCKHU TOCIEACTBUI JEATEIBHOCTH; KOOPAMHUPOBATH M BBINOJHSITH

paboTy B YCIOBUSIX PEabHOTO,

BUPTYaJIbHOTO W KOMOMHHPOBAHHOTO B3aWMOJICUCTBUS, Pa3BUBATh KPEATHBHOE

MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble uccieaoBarTe/bCKHe AeiiCTBUS .
BIIAJICTh HAYYHON TEPMHUHOJIOTHEH, KITIOUEBBIMU TTOHATUSIMHU U METOTAMH
(bu3nUeCcKOl HAyKU;

BJIAJICTh HABBIKAMH YYCOHO-HCCJICIOBATECILCKOW M IPOCKTHOH JCATCIBHOCTH B
obsactu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TOUCKY METOJIOB
perieHus 3a1a4d (PU3NIECKOro COMePIKaHMs, TPUMEHEHUIO PAa3IMYHBIX METOIOB IMTO3HAHMS;
BJIAJIETh BUJAMH JCATEILHOCTH IO IIOJYUYCHHMIO HOBOTO 3HAHHUS, €ro WHTEpIpETaIluH,
peo0pa3oBaHUI0 U NMPUMCHCHHUIO B Pa3JIMUHBIX yYEOHBIX CHUTYyalHMsIX, B TOM YHCIIC TPH
CO37aHUHU yYEOHBIX MPOCKTOB B 00JACTH (PU3HMKH; BBIABIATH MPUYNHHO-CIICICTBCHHBIE
CBSI3M M aKTYyaJM3UPOBATh 3a7a49y, BBIJIBUTATh THUIIOTE3Y €€ PEIICHUs, HAXOIUTh apTyYMEHTHI
JUTSL TOKA3aTeNhCTBA CBOWX YTBEPXKICHUM, 3a/1aBaTh MapaMmeTpbl U KPUTECPUU DPEIICHHUS;
aHAJIM3UPOBATh IMOJTYUYCHHBIC B XOJI€ PEIICHHMS 3a/1a91 PE3YJIbTaThl, KDUTHYECKH OICHUBATh



UX JOCTOBEPHOCThb, IPOTHO3MPOBATH HM3MCHCHHE B HOBBIX YCIIOBHUSAX; CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIC 3a/1a4l B 00pPa30BaTEIILHOM
JESATEIHHOCTH, B TOM YHCJIE TIPU M3YYEHUU (PU3HUKH; TaBaTh OICHKY HOBBIM CHUTYAaITHsM,

OIICHMBATh NPHUOOPETEHHBIA OMBIT; yMETh TNEPEHOCUTh 3HAaHWUS 1O (U3UKE B

MPaKTUYECKYIO 00J1aCTh
KU3HENICATCTLHOCTH; yMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMTYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ mnpopmaumeii:

BIIAJICTh HAaBBIKAMHU TMOJy4YeHUs WHGOpMAMK (DU3UIECKOTO COJCPKAHUS U3
UCTOYHMUKOB  pa3HBIX THIIOB, CaMOCTOSITEIbBHO  OCYIIECTBISTh IIOWCK, AaHaJu3,
CUCTEMATH3allMI0 ¥ HWHTEPIpeTannuio WHPOPMAIMK Pa3IuIHBIX BUAOB H  GopMm
NPEJCTABJICHUS; OIEHHWBATh JOCTOBEPHOCTh HWH(POpPMAIMU;  HCIOJIH30BaTh CPEICTBA
UH(OPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTMH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX M OPTAaHU3AIMOHHBIX 33]1a4 ¢ COOJII0ICHHEM TpeOOBaHUM S)PTOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcoCOepeKCHHS, MPABOBBIX W ATUYECKUX HOPM,
HOpPM HH(POPMAIIMOHHON 0€30MacHOCTH; CO3/1aBaTh TEKCThI (DU3MUECKOTO COJMEp)KaHUS B
pasnTuYHBIX hopMaTax ¢
y4ETOM Ha3zHA4YeHUsST MHPOPMAIIUU | TIEICBON ayIUTOPHH, BEIOUpasi ONTUMAIIbHYIO (GOpMy
IIPE/ICTABIICHUS U BH3yaJIM3alIiH.

KoMmMmyHuUKaTHUBHBIE YHHBEPCAJbHbIC YYeOHbIE JeHCTBUSA:
OCYILIECTBIISATH OOIIIEHUE HA YpOKaX (PU3UKK U BO BHE-YPOUHOU JI€SITEIILHOCTH;
pacro3HaBaTh MPEANOCBUIKM  KOH(MJIUKTHBIX CUTyalldd W CMST4arh
KOH(JIMKTHI; pa3BEPHYTO M JIOTUYHO HU3JIaraTh CBOIO TOUYKY 3PCHHS C UCIIOIb30BaHUEM
SI3BIKOBBIX ~ CPEJICTB; IOHMMATh M HWCHOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U
VHJIMBU1Y AJIBHOMN
paboThI; BEIOUPATH TEMATUKY M METOJIbl COBMECTHBIX JEUCTBUH C yUETOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEN KaXJOT0 4YJ€HA KOJUIEKTUBA; NMPUHHUMAThH LM COBMECTHOU
NEATENbHOCTH, OPraHW30BbIBATH M KOOPJAWHHUPOBATH JCUCTBUS MO €€ JOCTHKECHUIO:
COCTaBJISATH TUTAH JEHCTBUH, pacIIpeACIISITh POJIU C YYETOM MHEHUM YUaCTHUKOB, 00CYK1aTh
pe3yJbTaThl COBMECTHOM palOThI; OIEHUBATh KA4ECTBO CBOETO BKJAJa U KaXJIOTO
Y4YaCTHHUKA KOMaH/IbI B
00IIMii pe3yabTatT No pa3paboTaHHBIM KPUTEPUSIM; MpejiaraTh HOBbIE MPOEKTHI, OLICHUBATh
WUCH C TTO3UIIMH HOBU3HEI,
OpPUTMHAJIBHOCTH,  NPAaKTUYECKON  3HAYMMOCTH; OCYIIECTBIISITh  MO3UTHUBHOE
CTPATErMYECKOE MOBEACHHUE B PAZTUYHBIX
CUTYaIIUSX, IPOSBIISATH TBOPUYECTBO U BOOOpaKeHNE, OBITh HMHUIIUATHBHBIM.



PeryasiTuBHbIE YHHBepcaJbHbIe yueOHbIe AelicTBUsA CaMoopranu3anms:
CaMOCTOSITEITFHO OCYIIECTBIISITh TO3HABATEIIBHYIO ACSITETLHOCTD B 001aCTH (DU3UKH U
aCTPOHOMUH, BBIABJIATH MPOOJEMBI, CTaBUTh W (POPMYIHpPOBATH COOCTBEHHBIC 3aja4H,
CaMOCTOSATEIILHO COCTAaBIISATh TUTAH PEIICHHS PACYETHBIX M KAUYEeCTBEHHBIX 3ajad, TUIaH
BBITIOJIHEHUS TPAKTHUECKOW pabOThl C YYETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH M MPEANOYTEHUI; 1aBaTh OIEHKY HOBBIM CUTYAIIHSIM;
pacIIMpsATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JUYHBIX MPEANOUYTESHUN; Ae/IaTh
OCO3HaHHBIN BHIOOP, ApryMEHTUPOBATH €T0, OpaTh Ha ceOs
OTBETCTBEHHOCTh 3a pEIICHUE; OICHUBATh MPUOOPETEHHBIN OMbBIT; CIOCOOCTBOBATH
(bOPMHUPOBAHUIO U TIPOSBICHUIO PYAUIINN B 00JaCTH

(U3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBI YPOBEHb.
CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJJIEKT:
JaBaTh OIEHKY HOBBIM CHTYaIUsIM, BHOCUTh KOPPEKTUBEI B IEATEIHHOCTH,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJETh HABBIKAMM  IIO3HABATEIBHON  peQueKCHMH KAk  OCO3HaHHUS

COBEpIIAEMBIX JEHCTBUI U MBICIUTENbHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUII;

UCIOJIb30BaTh NPUEMBI peIIEKCUH JIUIsl OLEHKU CUTYalluH, BbIOOpa BEPHOIO
peIIeHNUs; yMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX
CHIDKEHUIO; IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX [IPU aHAJIU3€ PE3yIbTaTOB
JeSITEeNbHOCTH; IPUHUMATh ce0s, MOHNUMasi CBOM HEJIOCTATKU M JTOCTOMHCTBA; MPHUHUMATH
MOTHBBI ¥ apTYMEHTHI IPYTUX [IPU aHAJIN3€ PE3YJIbTaTOB AEATEIbHOCTH; MPU3HABATH CBOE
IPaBO U MPaBO JPYTUX HA OLIUOKH.

B nporiecce 10CTHXKEHNS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IPOTPAMMBI IO (PU3UKE
JUISEL YPOBHSL CpefHero ooOmero oOpa3oBaHUS Yy OOYy4YaloImMUXCS COBEPIICHCTBYETCS
AMOIIMOHAJIbHBIN UHTEIJIEKT, MPEANOIararomi cpopMUpOBaHHOCTD:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CHOCOOHOCTh TMOHHUMATh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUJETh HAMpPABICHUS Pa3BUTHS COOCTBEHHOM 3MOLMOHAIBHOU cepbl, ObITH
YBEPEHHbIM B ce0e; CaMOpEeryJMpoOBaHUs, BKJIIOYAIOUIEIO0 CaMOKOHTPOJb, YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEJCHHE, CIOCOOHOCTh aJalTHPOBATHCI K
OSMOILIMOHAIBHBIM HM3MEHEHUSIM U TPOSBIATH THOKOCTh, OBITh OTKPHITBIM HOBOMY;
BHYTPEHHEH MOTHMBAlLlUM, BKJIOYAIOIIEH CTPEMJIEHUE K JOCTHXKCHHIO LIeJIM M YCIEeXy,
ONTHMHU3M, WHHUIIMATUBHOCTb, YMEHHUE ICHCTBOBATH MCXOJS W3 CBOMX BO3MOXHOCTEH;
SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBHIBaTh €r0 TIPU OCYIIECTBICHUM OOIIEHUS, CHOCOOHOCTh K COUYBCTBUIO U
CONEPEKMBAHUIO; COLMAIBHBIX HABBIKOB, BKJIOYAIOLIMX CIIOCOOHOCTh BBICTPAWBATh
OTHOILIEHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, POSIBIISTh MHTEPEC U pa3periaTh KOH(PIUKTHI.



HPEIMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 10 kjacce mnpeaMmeTHble pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHYAIOIIMXCA YMEHUM:

JEMOHCTPUPOBaTh Ha NPUMEPAX POJb U MecTo (PU3NKM B (OpMUpPOBaAHUHU
COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKU U TEXHOJOTHM,
B IPAKTUYECKON JEATEIBHOCTH JIFOJEH; YUUTHIBATh TPaHULBl NPUMEHEHHSI H3yYEHHBIX
pusnyeckux Mojenei: MaTepuaibHas TOUKa, MHEpIMaJIbHAs CUCTEMA OTCUETa, aDCOIIOTHO
TBEPIOE TENO, WACAIBHBIA a3, MOJEIN CTPOEHUS Tra30B, KUAKOCTEW W TBEPABIX TE,
TOUYEYHBIN 3JIEKTPUUECKUN 3aps]] IPU pEeLICHUH (PU3NUECKUX 3a/1a4;

pacrno3HaBaTh pU3NYECKUE SBICHUS (MPOLIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOEHUS BEILIECTBA U DJIEKTPOAUHAMUKMU:
PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSAMOJUHEHHOE ABUKEHUE, CBOOOHOE MaJeHHUE Tel,
JBIDKCHUE TI0 OKPYXHOCTH, HWHEpLHUs, B3auMojencTBue Tei, Aud@ys3us, OpoyHOBCKOE
JBUKEHUE, CTPOEHUE KUIAKOCTEN U TBEPABIX TeJl, U3BMEHEHUE 00BbEMA TE PU HAarpEeBaHUU
(OXJaX/IeHNHU), TEIUIOBOE pPABHOBECHE, HCIAPEHME, KOHJEHCAlUs, IUIABJICHUE,
KpUCTAJIM3alsl, KUIICHHUE, BJIAXXHOCTh BO3/yXa, IOBBILIEHWE [ABJICHUS ra3a IpPU €ro
HarpeBaHWM B 3aKPBITOM COCYJE, CBA3b MEXKIy IapaMeTpaMH COCTOSHHS Tas3a B
M30MpoLeccax, MEKTpU3anus Te, B3aMMOAECUCTBHE 3apsA0B; ONKMCBHIBATE MEXAHUUYECKOE
JIBU)KCHHUE, HCIIONb3YsSd (U3NYECKUE BEIUYMHBI: KOOpJAUHATa, IIyTh, IEpeMeLICHHE,
CKOpPOCTb, YCKOpPEHHME, Macca Tella, CHJla, UMIIYJbC Teja, KHUHETHUYECKas DSHEprus,
MOTEHIMAIbHAS SHEPIHsl, MEXaHUYeCcKask paboTa, MEXaHUYECKask MOIIHOCTh; IPU OMMUCAHUU
PaBUJIBHO TPAKTOBaTh (PU3NYECKUN CMBICT HCIOIb3YyEMbIX BEIIMYMH, UX 0003HAUYEHUS U
€IMHULIbI, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMU
BEJIMYMHAMM; ONKCHIBATh W3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONB3YSl (PU3NYECKUE BEITUUYMHBI: JIaBJICHUE ra3a, TEMIEPATypa, CPEaHss KHHETUYECKas
DHEPIUusl XAaOTHYECKOIO IBHMKEHMS MOJIEKYJ, CpPEIHEKBaApaTU4YHas CKOPOCTb MOJIEKYJ,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI JHEprus, padoTa rasa, KOdPQGUIHUEHT TMOJIE3HOTO
JEMCTBUSI TEIUIOBOTO [JBUTATeNs; MPU OINUCAHUM MPaBWIBHO TPAKTOBaTh (HHU3MUECKUN
CMBICT HCIIOJNIb3YyEeMbIX BEIUYMH, MX OOO3HAUCHHUS W EJAMHMIIBI, HAXOTUTh (POPMYJIBL,
CBSI3bIBAIOIIME JAHHYIO (U3MUYECKYI0 BEIMUYMHY C JAPYIMMM BEJIMYMHAM; OIHUCHIBATh
U3YYEHHBIE IJIEKTPUYECKUE CBOMCTBA BELIECTBA M JJIEKTPUYECKHUE SIBJICHHs (IIPOLIECCHI),
UCTOJIb3ysl (PU3MUECKHE BEJIMYMHBI: JJIEKTPUUYECKUN 3apsf, DSJIEKTPUYECKOEe IIOJIE,
HANpPsLDKEHHOCTD TTOJISI, MOTEHIMAJ, Pa3HOCTh MMOTEHUMAJIOB; MPU OMHCAHUM IPABUIIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICI UCIOJIB3YEMBIX BEMYUH, UX O003HAUCHUS U €IUHUIIBL;
yKa3bIBaThb (OPMYJIbl, CBSA3BIBAIOIIME JAHHYIO (DU3UYECKYIO0 BEIMUMHY C APYTUMHU
BEJIMUMHAMU; aHAJIM3UPOBATh (PU3NUYECKUE MPOLIECCH] U SIBIECHUS, UCIOJB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BeceMupHOro tarorenus, I, II u III 3akonsl HeroTOHA, 3aKOH
COXpPaHEHUs MEXAHWYECKOW DHHEPruH, 3aKOH COXPAaHEHUS MMIYJIbCA, IPHHIMII
CYyHEpIO3UIMM CWJI, TPHUHLIMI PABHONPABHS HWHEPLHUAIBHBIX CHCTEM OTCYETAa,
MOJIEKYJISIPHO-KMHETUUECKYI0 TEOPHI0 CTPOCHHMS BELIECTBA, TAa30BbIE 3aKOHBI, CBA3b
CpelHEeW KUHETUYECKON HSHEpruu TEIUIOBOIO JBHXKEHUS MOJEKYd C aOCONIOTHOM



TEMIIEpaTypOi, MEPBBIM 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHECHHS DSJICKTPUYECKOIO
3apsiia, 3akoH KyioHa, mpu 3TOM pasinyarh CJIOBECHYIO (DOPMYTUPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTHU; OOBSICHATD
OCHOBHBIC MPUHITUTIIBI JEHCTBUS MAIIWH, TPUOOPOB ¥ TEXHHUECKUX YCTPOMCTB; pa3anuvaTh
yCIOBHUSI WX 0E€30MacHOTO WCIOJIb30BaHMUS B TIOBCEAHEBHOW KWU3HM,  BBINOIHITH
AKCIIEPUMEHTHI TI0 UCCIIEAOBAHUIO (DU3UYECKUX SIBICHUHN U

IPOIIECCOB C WCIOJB30BAHUEM TMPSAMBIX M KOCBEHHBIX HW3MEPEHHW, TIPU STOM
dbopMyMpoBaTh MpoOJIeMy/3ajlady M THUIIOTE3y Y4eOHOro JKCIEpPUMEHTa, COOHMpAaTh
YCTAaHOBKY H3 TMPEJIOKEHHOTO O000pYy/IOBaHUS, TPOBOIAUTH OMBIT W (POPMYJIHPOBATH
BBIBO/IbI; OCYILIIECTBIISITH MPSAMbIE U KOCBEHHbIE U3MEPEHUS PUZNYECKUX BEJIUUMH, IPU 3TOM
BBEIOMPATh ONTUMAJIBHBIN CIIOCO0 M3MEPEHHUS M HUCIIOIh30BaTh N3BECTHBIC METOIbI OTICHKU
MOTPELIHOCTEN U3MEPEHUI; UCCIEA0BATh 3aBUCUMOCTH MEX Y (PU3NUECKUMU BEIMUUHAMU
C

UCIIOJIb30BAaHUEM TPSAMBIX HW3MEPEHU, TMpPU HITOM KOHCTPYHUPOBATH YCTAHOBKY,
(UKCHPOBATH PE3yJIBTATHI MOTYUYCHHON 3aBUCUMOCTH (PU3MUECKUX BETUIMH B BHJIC TAOJINIT
u rpaduKOB, JeNaTh BBIBOABI 1O pPE3yibTaTaM HCCIEAOBaHUS; COOJIOIATh TpPaBHIIA
0e30macHOro TpyJa NpH MPOBEICHUU HCCIEAOBAHUI B paMKaxX y4eOHOTrO SKCIEPUMEHTA,
y4eOHO-UCCIIEIOBATEILCKOM M TMPOEKTHOM  JIEATENbHOCTH C  HCIOJIb30BAaHHUEM
U3MEPUTEIBHBIX YCTPOICTB U Ta00PaTOPHOT0 000PYOBAHUS; PEIIATh PACUETHBIE 3a]Ja4H C
SIBHO 33/IaHHON (DU3UYECKON MOJIEIBIO, UCTIONB3Ys (U3MUECKHE 3aKOHBI ¥ MPUHIIUTIBI, Ha
OCHOBE aHajn3a yCJIOBUS 3aJla4ydl BHIOUPATh (PU3MUECKYIO MOJIENb, BBIACIATh (DU3NUECKUE
BEJMYMHBI U (POPMYIIbI, HEOOXOIUMBIE AJi €€ pelIeHus, TPOBOJUTH PACUETHI U OLICHUBATh
peaTbHOCTh TMOJYYEHHOTO 3HA4YeHHUS (U3UYECKOW BEIMYMHBI, pellaTh KAaYECTBEHHBIC
3a/layu: BBICTPAUBATh JIOTHUECKH HETIPOTUBOPEUUBYIO IETIOUKY PACCYXKACHUI C OMTOPOI Ha
W3YUYCHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS;

WCIIOJIB30BaTh IMPU pPEIICHWH YYeOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTHUHU JJIA TIOWCKA, CTPYKTYPUPOBAHUS, HHTCPIIPETAIIMN U TIPEACTABICHHS YIeOHOH
U HAYYHO-TIOMYJISIPHOW WH(pOpMAINMK, TMOJYYEHHONW W3 pPa3IUYHBIX HCTOYHHKOB,
KPUTUYECKH aHAJU3UPOBATh MOJydaeMyr WHGOpPMAIHIO; MPUBOANTH MPUMEPHI BKJIaAa
POCCHICKHUX U 3apyOekKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTUI; UCTIONIb30BATh TEOPETUUECKUE 3HAHUS TT0 (PU3HMKE B TOBCETHEBHOM KU3HU IS
oOecrieueHusi 0€30MAaCHOCTH TMpU  OOpalieHuu C NOpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMHM, [IJII COXpPAHEHUs 3/J0pPOBbS W COOJIIOJIEHHS HOPM SKOJOTUYECKOTO
MOBEJICHUSI B OKpYyXKalolllel cpejnie; paboTaTh B TPyNIle C BBINOJHEHUEM Pa3TMYHBIX
COLMAIIBHBIX POJIEH,

TUTAHUPOBATh PadOTy TPYMIIbI, PAMOHAIBHO PACIPENCIATh 00S3aHHOCTH U TJIAHUPOBATH
NESTENHHOCTh B HECTAHJIAPTHBIX CUTYaIMAX, aJ€KBAaTHO OLIGHUBATh BKJIAJI KaXJOTO W3
YYaCTHUKOB TPYIIIIbI B PEIICHUE pacCMaTpUBaeMOi MPOOJIEMBbL.

K koHniy oOyuenuss B 11 kJjacce mnpeaMeTHbIE pe3yjbTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHYAIOIIMXCA YMEHUM:



JCMOHCTPHUPOBATh Ha TIPUMEpPax pPOJIb W MeCTO (U3MKH B (HOPMUPOBAHUH
COBPEMCHHOW HAYyYHOU KapTHHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHUKH U TEXHOJIOTHH,
B MPAKTUYECKON AESATEIBLHOCTH JIFOJEH, IIEJOCTHOCTh U €IUHCTBO (PU3NYECKOU KapTUHBI
MHUpPa; YYUTHIBATh TPAHUIIBI MPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOJEICH: TOYCUHBIN
AJICKTPUYECKUHN 3apsiji, JIyd CBETa, TOYCYHBIM HMCTOYHHK CBETA, s/epHAs MOJEIb aToMa,
HYKJIOHHAsE MOJIelb aTOMHOTO sijpa Npu pelieHuu (U3UYECKUX 3a/1ad; paclo3HaBaTh
dbuzndeckue aBieHus (IIPOLEeCChl) U OOBACHITH UX HA OCHOBE 3aKOHOB JIEKTPOJIUHAMUKH U
KBAaHTOBOH (DM3UKH: JJICKTPUYCCKAs MPOBOJMMOCTH, TEINIOBOE, CBETOBOC, XMMHYECKOE,
MarHuTHOE JCHCTBHS TOKa, B3aMMOJCHCTBHE MArHUTOB, SJIEKTPOMArHUTHAs WHIYKIIHS,
JNEeHCTBME MAarHWTHOTO TOJiI Ha TPOBOJHMK C TOKOM HM JBHXKYIIUHCA 3apsij,
AIIEKTPOMATrHUTHBIE KOJICOAHWS W BOJIHBI, NPSIMOJWHEHHOE pACIPOCTPAHCHHUE CBETA,
OTpaXEHHE, MpeJIoMIICHNEe, HHTephepeHIHS, TUPPAKIIHS U IMOISIPU3AIMS CBETa, JUCIISPCHUS
cBera, (horornekrpuueckuit 3Ppdekt (pororddexT), CBETOBOE NaBlIeHHE, BOSHUKHOBEHHE
JMHEWYaToro CIeKTpa aToMa BOJIOPO/Ia, ECTECTBEHHAs M HCKYCCTBEHHAs paINOAKTUBHOCTD;
OMKCHIBATh M3YUYEHHBIC CBOWCTBA BEIIECTBA (IIEKTPUUECKHE, MAarHUTHBIC, ONTHYECKUE,
AJCKTPUYECKYI0 TPOBOJUMOCTh PAa3IUYHBIX Cpell) W DJISKTPOMArHUTHBIC SIBJICHUS
(mporiecchl), HUCHONB3YS (U3MYECKUE BEIMYMHBI: DJICKTPUYCCKUM 3apsi, CHjia TOKa,
AJICKTPUUYECKOE HAIPSHKEHHUE, DJIEKTPUUYECKOE COMPOTHUBIICHUE, PAa3HOCTh IMOTEHIIMAJNIOB,
ANEKTPOABMIKYIIAs CUjla, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJIs, Cujia AMIepa, cuia
JlopeHnia, WHAYKTUBHOCTh KaTYIIKH, SHEPIHS JJICKTPUUYCCKOTO M MArHUTHOTO IIOJICH,
NIepUoJI U YacToTa KoJieOaHHM B K0JIeOATeIbHOM KOHTYpE, 3apsJi U CHJIa TOKa B MPOIECCe
rapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHUM, (POKYyCHOE pacCTOSHUE U ONTHYECKas
CWJIa JIMH3bI, IPH OMHMCAHUH MPABUILHO TPAKTOBATh (PU3MUECKHA CMBICI HCIIOJIb3YEMbBIX
BEJIMYMH, WX O00O3HAUYCHUS W CIUHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIUE IAHHYIO
(GU3HYECKYIO BEIMYHUHY C IPYTHMH BEIIMUNHAMU;

ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SBIICHUS W TPOIECCHI, UCIONB3Ys (PU3HUSCKHEC
BEJIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 9YaCTOTA CBETA, YHEPTHUS H
UMITYJIhC (JOTOHA, TIEPUOJ] MOTypaciaga, SHEPTHs CBSA3M aTOMHBIX sJIep, NMPU OIHCAHUH
IPaBUJIBHO TPAKTOBATh (PU3MUECKUN CMBICI HUCIOJIb3YEMbIX BEIMYHMH, UX 0003HAUYCHUS U
€IMHUIIBI, YKa3bIBaThb ()OPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (DHU3NUYECKYIO BEIMUYUHY C APYTUMHU
BEJTMYMHAMU, BBIYHCIIATH 3HAYCHUE (DU3UUCCKON BEITWYMHBI, aHATM3UPOBATh (U3UICCKUE
IIPOIICCCHI U SBJICHUS, UCIIONB3YS (PU3MUECKHE 3aKOHBI M MPHUHIUIILL: 3aKoH OMa, 3aKOHBI
MIOCJICIOBATEIFHOTO M MAapajuIeIbHOTO COSTUHEHHS MMPOBOIHUKOB, 3aK0H J[)koysi—JIeHma,
3aKOH JJIEKTPOMAarHUTHOW MHIYKIIMH, 3aKOH IMPSMOJUHEHHOTO PAcIpOCTPAHECHHS CBETa,
3aKOHBI OTpaXKEHHUS CBETA, 3aKOHBI IMPEJOMJICHUS CBETAa, ypaBHEHHE ODUWHINTEHHA IS
dotoarddexra, 3aKOH COXpaHCHHUS DHHEPTUH, 3aKOH COXPAHCHHUS UMITYJIbCA, 3aKOH
COXpPaHCHHS DJICKTPUUECKOTO 3apsja, 3aKOH COXpaHEHHsS MAacCOBOT'0 YHCa, MOCTYJIAThI
bopa, 3akoH pagnoakTHBHOTO pacraja, MpU 3TOM pPa3IndaTh CIOBECHYIO (OPMYIUPOBKY
3aKO0HA, €r0 MaTEMAaTHYECKOE BhIPAXKEHUE U YCIIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;
OTIpEeJIEIATh HAIPABJICHHE BEKTOPA WHIYKIIMA MarHUTHOTO TIOJIsT TPOBOJTHHAKA



C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHI1a; CTPOUTh M ONTUCHIBATh U300paKCHHUE,
CO3/1aBaeMO€ TUIOCKUM 3€pPKajioM,
TOHKOU JIMH30M; BBITIOIHATH SKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (DU3UIECKUX SIBJICHUHN H
MPOIIECCOB C HCIHOJB30BAaHUEM TMPSMBIX H KOCBEHHBIX WM3MEPEHUH: TpPHU OTOM
dbopmynupoBath MNpoodsieMy/3alady M THUIOTE3Y Y4eOHOro SKCIEPUMEHTa, COOMpAThH
YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOpYIOBaHUS, TPOBOIUTH OMBIT W (OPMYIHUPOBATH
BBIBOJIBI; OCYIIIECTBIISIT MPSMbBIC i KOCBEHHBIC H3MEPEHUS (PU3NUECKUX BEIHYNH, TIPUA 3TOM
BBIOMPATh ONTUMAJIBHBIN CIIOCOO M3MEPEHHUS U HCIIOIh30BaTh N3BECTHBIE METOIbI OIICHKU
MOTPEIIHOCTE M3MEpPEHUM; MCCIeI0OBaTh 3aBUCHUMOCTU (U3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TPSMBIX HW3MEPEHUW: TPU OSTOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpPOBaTH PE3yJIHTATHI MOTYUYCHHON 3aBUCUMOCTH (PM3MUECKUX BETUYNH B BHJIC TAOJIHUIT
u rpaduKOB, JeNaTh BBIBOABI IO pE3yJbTaTaM HCCIEIOBaHUS; COOIIOJATh TMpaBHIia
0e30IacHOT0 Tpyaa MPHU MPOBEACHUH HCCIECIOBAHUN B paMKax Yy4eOHOTO IKCIEPHUMEHTa,
y4e0HO-UCCIIeIOBATEILCKOM M TPOSKTHOW  JEATEIBHOCTH C  WCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPOICTB U Ta00PATOPHOTO O00PYIOBAHUS; PENIATh PACUETHBIC 3a]]a4H C
SIBHO 33/IaHHON (DU3UYECKON MOJIEIbIO, UCTIONB3Ys (PM3MUECKHE 3aKOHBI M MPUHIIUIIBI, HA
OCHOBE aHaJM3a YCJIOBHSI 33aJla4d BEIOMpaTh (PU3MUECKYI0 MOJIEIh, BEICTATh (PH3UUECKHE
BEJIMYUHBI U (POPMYIIBI, HEOOXOUMBIC I €€ PelIeHus, IPOBOAUTH PACUEThI U OIICHUBATH
pEaTbHOCTh TOJYYEHHOTO 3HA4YeHUs (U3MYECKOW BEJIMYMHBI; peliaTh KauyeCTBEHHBIE
3a/layu: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUMBYIO IIETIOYKY PACCYKACHHUI C ONOPOi Ha
M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBICHIS;

UCIIOJI30BaTh MPU pELIEHUH Y4YeOHBIX 3a/ady COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJIOTUHU I TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAMU U NIPEICTABICHUs y4eOHON
U HAy4YHO-TIOMYJSpHOW HH(OpPMALMK, TMOJYYEHHOH U3 pa3IUYHbIX MCTOYHHUKOB,
KPUTHUYECKU aHAJIU3UPOBAThH MOTYYaeMyl0 HHPOPMAIUIO; OOBSICHITh MPUHIUIIBI 1EHCTBUS
MalluH, NpUOOPOB U TEXHUYECKUX YCTPOMCTB, pPa3ivyaTh YCJIOBUS HX O€30MacCHOTrO
WCIIOJIb30BaHUsl B IOBCEIHEBHOM JKW3HU; NPHUBOJWTH IIPUMEPHI BKJIANA POCCHMCKHX H
3apyOexHbIX Y4YEHBIX-(PU3UKOB B pPa3BUTHE HAyKH, B OOBSCHEHHE TIPOIIECCOB
OKpY’KaroIlllero MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTMH; UCIIOJIb30BATh TEOPETUYECKUE
3HaHUS TO (PU3MKE B TOBCEAHEBHOM JKM3HM g oOecreyeHus: Oe30MacHOCTU MpHU
oOpallleHuu ¢ MpudopamMu M TEXHUYECKHUMH YCTPONCTBaMHU, JUJIsl COXPaHEHUsS 3I0POBBS U
cOOJII0ICHNS HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKpYXKalollel cpesie; paboTaTh B TpyIIIe
C BBIMOJHEHUWEM pPa3IUYHBIX COLMAIBHBIX pOJIEH, IJIAHUPOBATh pabOTy TPYIIIIHI,
palMOHAIBHO PACTIPENENISITh 0053aHHOCTHU U IJITAHUPOBATH JIEATEIbHOCTh B HECTaHJAPTHBIX
CUTyalrsAX, aJ€KBATHO OLICHMWBATH BKJIAJ KaXXJOTO0 M3 YYACTHUKOB IPYIIIBI B pPELICHUE
paccMaTpuBaeMoi POOJIEMBI.
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11 KJIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (mupposrie)
Ne ni/m o0pa3oBaTe/bHbIE
MporpamMMsl Kontpoubnsbie | IIpakTnyeckue
Bcero pecypchl
padoTsbI padoThI
Paznen 1. JIEKTPOIUHAMUKA
MaruutHoe noJsie. JIEKTpOMarHuTHasI bubmuorexa [JOK
11 WHITYKIAS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSA U BOJIHBI
MexaHndecKkue U 3JIEKTPOMAarHUTHBIE bubnuorexa [IOK
2.1 KoJieOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHAYeCKHUE U 3IIEKTPOMATrHUTHBIE bubnnoreka [JOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 Onrtuka 10 3 https://m.eds00.ru/7f41c97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OcCHOBBI CrIELIMATILHON TEOPUU
OTHOCHTEIIEHOCTH

3.1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
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Htoro mo paszaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 DIeMEeHTHl KBAHTOBOM ONTHKHU 6 https://m.edso00.ru/7f41c97¢
bu6mmoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE S71po 5 https://m.eds00.ru/7f41c97¢
Hroro no pazneny 15

Paznen 5. JIEMEHTbBI ACTPOHOMUHU U ACTPO®PU3UKU

bu6mmorexa [IOK
5.1 DJeMeHTHl aCTPOHOMHUU M aCTPOPHU3UKH 7 hitps://m.eds00.ru/7f41c97¢
Uroro no pazpery 7
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bubnuoteka
4 [HOK
6.1 O6o0maroiiee MOBTOPEHHE
https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 4
PeszepBHOE Bpemst 3
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IHOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

Hara Konu4yectBo yacos DJIeKTPOHHBIE N (ppoBbIE
No o0pa3oBaTe/ibHbIE
) K
o/ Tema ypoka OHTPOHLHpaRaneCKHe pecypcbl
Bcero | Hble
padoThI
padoThbI
1 04.09 ®uzuka — Hayka o npupoje. Hayunsie MeTosl 1 bubnuotexa [JOK
TO3HAHUS OKPYXKAKOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
05. Poms 1 Mecto ¢Gu3MKu B (OPMHPOBAHWU COBPEMEHHOH]
2 09 HAyYHOW KapTUHBI MHpa, B TMPAKTUYECKOW NEATEITHLHOCTH| 1 bubmorexa LIOK
. https://m.edsoo.ru/ff0c33e6
iTro1eit
11. Mexannueckoe JIBUKEHUE. OTHOCUTENHHOCTD
3 09 MEXaHU4eCKOro JABwxkeHus. llepemenienue, ckopocTh 1 bubmorexa [IOK
' ’ ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 12.09 |BBoaHas KOHTPOJIbHAS paboTa 1 1 Bubnmnoreka [IOK
https://m.edsoo.ru/ff0c3620
5 18.09 [PaBHOMEpHOE MPSIMOIMHEHHOE JTBUKCHIEC 1 bubnmoreka [JOK
PaBHOYCKOpPEHHOE MPSAMOJIIMHENHOE IBUKECHHUE https://m.edsoo.ru/ff0c372e
19.09 [CBoGoaHoe mageHue. Y cKopeHue cBOOOAHOTO MaeHUs bu6mmorexa [IOK
6 1
https://m.edsoo.ru/ff0c39cc
7 25.09 [KpuBonuHeitHOe BUXeHUE. [|BHKeHHe MaTepualbHOM 1 bu6mmorexa [IOK
TOYKH 110 OKPY>KHOCTHU https://m.edsoo.ru/ffOc3ada
8 26.09 | [IpunHIMI oTHOCKTENBHOCTH [ aymes. 1 bubauoreka [JOK
9 02.10 WNHepuuanpHble CUCTEMBI OTCYETA. https://m.edsoo.ru/ff0c3be8
[Iepsriit 3ak0oH HproTOHA
10 03.1 Macca tena. Cuna. [IpuHuun cynepno3uuuu Cuil. 1 bubnuotexa [JOK
0 Bropoii 3akoH HproTOHA 1711 MaTepUaJIbHOW TOUYKU https://m.edsoo.ru/ff0c3be8
09.10 Tpernii 3axkoH HproTOHA 1151 MaTepHAIbHBIX TOYEK bubmuoreka [JOK
11 1
https://m.edsoo.ru/ffOc3be8
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12 10.1 3axoH BcemupHOro Tsirotenus. Cuna tsoxectu. [lepast bubnunoreka LIOK
0 KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
13 16.10 Cuna ynpyroctu. 3akoH ['yka. Bec tena bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3e18
17.10 Cuna tpenus. Koadduument tpenus. Cuia
14 con OTEIBJIeHHsI 1| qp)l(b BI;H(eHHTIfTeHa B JKUJIKOCTH WU brbmmorexa [TOK
P pua A https://m.edsoo.ru/ff0c3f76
rase
23.10 [TocTymarenbHOE U BpalaTeIbHOE JBHKEHNE
15 a6COJZIOTHO TBE z[or(f) T:.]I'Ia MOMGH? cwibl. [liieyo cuisl Bubmorexa IOK
P . ' ' https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBecHs TBEPAOIO Tea
24, Nmmynse MaTepualbHOM  TOYKH, CUCTEMBI
16 10 MaTepuajgbHbIX TOYeK. Mmmynbc cuibl. 3aKoH brbmorexa LIOK
COXpaHEHUs UMIyJbca. PeakTuBHOE NBUKEHHE https://m.eds0.ru/ff0c43d6
17 06.11 PabGora 1 MOLIHOCTE CHJIBI.
K o T bubnmnorexa [JOK
WHETHYECKas SHEePIUs MaTeBI/IaJILHOH Touku. Teopema https://m.edsoo.ru/f0cA502
00 M3MEHEHUHN KHHETUYECKOW YHEPTUn
18 07.11 [ToTeHnmanpHas SJHEPTHSL. bubnmoreka [JOK
13.11 [ToreHuuanbHass 3Heprust ynpyro JnedopMHUpOBaHHON https://m.edsoo.ru/ffOc461a
19 npyxuHsl. [loTeHumanpHas »sHeprusi Tena BOIM3U
MMOBEPXHOCTU 3eMITH
14.11 [ToTennmanbHbIe U HEMIOTEHIIMATBHBIE CUITBI. CBS3b
20 pabOThI HEMOTEHITUATBHBIX CHJI C U3MCHEHHUEM bubnmnorexa [JOK
MEXaHUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/ff0c478c
COXPaHEHUsI MEXaHUYECKOHN dSHEePTUn
20.11 JlaboparopHnas paboTa
21 «HccnenoBanue CBA3M pabOTHI CHIIBI C U3MEHEHUEM
MEXaHHYECKOM YHEPTUU Tela Ha MPUMEPE PACTIKEHUS
PE3UHOBOTO KIyTa»
99 21. Kontponbnast pabora mo Tteme «Kunemaruka. bubnuorexa [JOK
11 Junamuka. 3aKOHbI COXpaHEHHSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

27.11

OCHOBHBIE TIOJOKEHHS MOJIEKYJIIPHOKMHETHYECKOU

bubnuoreka [JOK

2
3 teopun. bpoyHoBckoe asmxkenue. Juddy3us https://m.edsoo.ru/ffOc4dc2
24 28.11 XapakTep JIBUKEHUS U B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. MoJieli CTPOCHHUS Ta30B, KUIKOCTEH U
TBEPIBIX TET
o5 04.12 Macca monekyin. KonudectBo BemectBa. [loctosinnas
ABoraapo
26 05.12 TemoBoe paBHoBecue. Temmneparypa
27 11.12 u e€ uaMmepenue. [llkana remneparyp Llenbcus
28 12.12 Wneanpbusbiii raz B MKT. OcHoBHoe ypaBHeHne MKT bubnmnorexa [JOK
https://m.edsoo.ru/ffOc4fde
18.12 AOcomoTHasE TeMIepaTrypa Kak Mepa cpeaHei
29 KUHETHYECKOU JHEPTrun JIBHKCHUS MOJIEKYIL. Bubmmoreka HOK
o https://m.edsoo.ru/ff0c511e
VYpasnenue Menpaeneesa-Knaneripona
30 19.12 3akoH [lanpToHa. ['a30BbIC 3aKOHBI
25.12 JlaGopatopHas paboTa
31 «HccnenoBanne 3aBUCUMOCTH MEXIY IapaMeTpamMu
COCTOSTHUS pa3peKCHHOTO Ta3ay
26.12 W3onpomeccsl B HaealbHOM Ta3e UM WX rpaduieckoe bubnnorexa [JOK
32 MPEICTABIICHUE https://m.edsoo.ru/ff0c570e
09.01 BHyTpeHHsAs sHEeprus TEPMOIUMHAMUYECKONH CUCTEMBI U
33 CHOyC(f6BI eé I/I3MepHeHI/I$I pKOJ'IHI/I‘IeCTBO TEINIOTHI U padoTta Bubmorexa OK
) p ’ https://m.edsoo.ru/ff0c5952
BHyTpeHHss sHEprusi 0THOATOMHOTO UJICAIBHOTO Ta3a
15.01 bubmuoreka [JOK
34 Bujipr Teruionepenatu https://m.edsoo.ru/ffoc5c36
35 16.01 VneneHas TEIOEMKOCTH  BellecTBa. KoaudecTBo Bu6nmorexa [{OK

TCIUIOTHI IIpU TCIJIONICPECaauc. A,I[Ha6aTHBII>i mpouecc

https://m.edsoo.ru/ff0c5c36
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36 22.01 IlepBelii 3aKOH TEPMOAVMHAMUKH U €r0 IPUMEHEHUE K bu6muoreka [IOK
n3ompoleccam https://m.edsoo.ru/ff0c5efc
37 23.01 Heob6patumocts nporieccoB B mpupoze. Bropoit 3akon bubmmoreka [JOK
TEPMOJIUHAMUKHN https://m.edsoo.ru/ff0c6230
38 29.01 [Mpunnun neiictBus u KITJ TemmoBoit MmamuHbI bu6nmoreka [JOK
https://m.edsoo.ru/ff0c600a
39 | 30.01 Hwuxn Kapuo u ero KITJI
40 | 05.02 DKOJIOTHUECKHE TIPOOIEMBI TEIJIOIHEPTCTHKH
06.02 O6o6mraromuii ypok «Monekyispraas ¢puznka. OCHOBBI bubmoreka [{OK
4 TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
10.02 Kontponbnas pabota o teme «MonekymnspHas pu3nka. Bbu6munoreka LIOK
42
OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6a50
12.02 [TapooOpazoBaHue U KOHACHCAIHSL. bu6mmorexa [IOK
43 I/IcnapeHHe U KUIIECHHUE https://m.edsoo.ru/ff0c63b6
44 13.02 AOCOIIOTHAs! ¥ OTHOCUTENIbHAS BIAXXKHOCTH BO3/yXa. bubmuorexa [JOK
Haceimennsii nmap https://m.edsoo.ru/ff0c64d8
26.02 Teépnoe teno. Kpucramnmueckue u amopdHble Tena.
42 AHM30TpONIUSA CBOMCTB KPHUCTAJJIOB. Kunkue bubmmorexa [IOK
https://m.edso0.ru/ff0c65f0
kpuctayyibl. CoBpeMEeHHbIE MaTepHalb
43 27.02 [InaBnenue u kpucrauM3anus. Y aejapHas TEIIOTa bu6mmoreka [IOK
raneHus. CyOmumarnus https://m.edsoo.ru/ff0c6708
02.03 bubnmoreka [JOK
44 YpaBHeHHe TEII0BOTO banarca https://m.eds00.ru/ff0c6820
45 04.03 DnekTpu3anus Ten. JJIeKTpuuecKuid 3apsa. sa suga bubnmnorexa [JOK
SJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ffOc6bcc
46 05.03 IIpoBOOHMKY, TUBIEKTPUKY U MOTYITPOBOJHUKH. 3aKOH bub6muorexa [IOK
COXpPAaHEHUS JIEKTPUUECKOIO 3apsaaa https://m.edsoo.ru/ff0c6bcc
47 11.03 Bsaumoperictue 3apsaaoB. 3akoH Kynona. Todueunslii bu6mmoteka [IOK

IIIEKTPUYECKUH 3apsi

https://m.edsoo.ru/ff0c6ced
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12.03

Hanpsox€nnaocTts anektpuueckoro noss. [Ipuanun

bubmuoreka [JOK

48 CYHEPIO3HIH SIEKTPHHECKHX TOTEH. Jlnaun https://m.edsoo.ru/FfOCEdf2
HANPsOKEHHOCTH
49 18.03 PaGora  cunm  DNEKTPOCTATUYECKOTO  MOJIS. bubmmoreka [JOK
[Torenman. Pa3HOCTh MOTEHIHAIIOB https://m.edsoo.ru/ff0c6f00
19.03 IT
50 aniiioﬁifgfuqecxo; noneﬂml;jgi:;(f qucxai bubmorexa HOK
P ' p https://m.edsoo.ru/ff0c7018
MIPOHHIIAEMOCTh
01. .. Bbu6nuoreka [JOK
°1 04 dnekrpoéukocts. Korercarop https://m.edsoo.ru/ff0c7126
59 02.0 DNeKTPOEMKOCTH ITOCKOTO KOHJEHCATOpa. DHEPTUS bubnmnorexa [JOK
4 3apsHKEHHOr0 KOHAEHCATOpa https://m.edsoo.ru/ff0c72c0
08.04 JlaGopaTopHas pabora "M3mepeHHE 3IIEKTPOEMKOCTH bu6mmoreka [JOK
53 "
KOHJIEHCaTopa https://m.edsoo.ru/ff0c74f0
09.04 [IpuHuun AeWCTBUS W TNPUMEHEHHE KOHJEHCATOPOB, bu6mmoreka [JOK
54
KOIIMPOBAJIBLHOIO https://m.edsoo.ru/ff0c74f0
15.04 Y cTpoiCcTBO amnmapara, CTpyHHOTO IPUHTEPA. bubnnorexa [JOK
55 DNIEeKTpOCTaTUUECKas 3alllnuTa. 3a3eMJIeHUE https://m.edsoo.ru/ffOc74f0
PIIEKTPONPUOOPOB
16.04 ONEKTPUUYECKUN TOK, YCIOBUS €ro CyIIECTBOBAaHUS.
. Bbu6nmoreka [JOK
56 [Toctostnuplii  Tok. Cuna  Toka.  Hanpsbxenue.
https://m.edsoo.ru/ff0c74f0
Conporusienue. 3akoH Oma 11l yyacTKa Henu
22.04 [locnenoBarensHoOE, napaiiesIbHOE, CMEILIaHHOE
57 COeJIMHEHHE TIPOBOJHMKOB. JlaGopatopHas paboTa brbmorexa LIOK
https://m.edsoo.ru/ff0c74f0
«3yueHne cMeaHHOTo COeIMHEHUSI PE3UCTOPOBY
58 23.04 Pabota u MOLTHOCTB AJIEKTPUUECKOTO TOKA. 3aKOH bu6mmorexa [IOK

Hxoynsa-Jlenna

https://m.edsoo.ru/ff0c7838
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29.04 3akoH OMa 17151 TOJTHOM (3aMKHYTO#) 3JIeKTpUYecKOn
59 uenu. Koporkoe 3ambikanue. JlabopatopHas pabora 1 bubnmoreka [JOK
«M3mepenne D/1C ncToyHMKA TOKA U €r0 BHYTPEHHETO https://m.edsoo.ru/ff0c7ae0
COIIPOTHUBIICHHSDY
30.04 DJEeKTpOHHAs MPOBOIMMOC é €TaJUIOB.
60 3;IBI/I:§MI;I;T: (IZI(I))H BOTHI/II/I]:[IeHTI:ﬂT;eEg;II);r OTT o 1 bubmorexa HOK
P https://m.edsoo.ru/ff0c74f0
Temreparypbl. CBepXIIpoOBOIMMOCTh
61 | 06:05 [TpoMexxyTouHast aTTeCTaLUs 1 bubmmoreka [IOK
https://m.edsoo.ru/ff0c74f0
62 07.05 DNEeKTpUUECKHUN TOK B BaKyyMe. L Bub6mmoreka LIOK
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB https://m.edsoo.ru/ff0c84ae
13.05 ITo 0BO , coOcTBeHHA ecHa
63 1| :]Z: pHI\I;O(I:TLHKH H)EJBOfICT;aB o H—nl-jll;: Néonaﬂ 1 bubmorexa ITIOK
POBOA ’ P pEXOna. https://m.edsoo.ru/ff0c82ba
[TomympoBOTHUKOBBIE TIPUOOPEI
14.05 OnexTpuueckuié TOK B pPAcTBOpaxX M  pacIulaBax
64 3JICKTPOJIUTOB.  DJEKTPOJUTUYECKAsT  JTUCCOIMAIIUSI. 1 bubmorexa IIOK
https://m.edsoo.ru/ffOc84ae
OnexTponus
20.05 DnekTpudeckuii Tok B Tazax. CaMOCTOSTENbHBIA | Bu6nuorexa [JOK
65 . 1
HECaMOCTOATENbHBIN pa3psan. Monnus. [1nazma https://m.edsoo.ru/ff0c86fc
21.05 DnexTpuueckue Mpruoopsl U YCTPOMCTBA U UX
66 npakTudeckoe npumenenue. [IpaBuia TexHuku 1
0e30MacHOCTH
67 27.05 O600menue o Teme «DiekTpocTaTuka. [TocTosTHHBIHI 1 bu6nuoreka [JOK
3JIEKTpUUECKUM TOK. TOKM B pa3IM4HBIX Cpeiax» https://m.edsoo.ru/ff0c8a8a
63 28.05 PesepBHblii ypok. OOoOmaronmii ypok mo temam 10 1 bu6mmoreka [IOK

KJj1acca

https://m.edsoo.ru/ff0c8c56

Bcero uacos

68
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11 KIIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne T Tlata uugpoBbIe
o/ éMa ypoka B Kontpoasnsbie | IlpakTnueckue H3yueHHst o0pa3oBaTe/bHbIE
cero
padoThI padoTbI pecypcsl
ITocTostTHHBIE MATHUTHI U KX
B3auMoJiericTBre. MarHuTHOE 1oJie. Bubnuoreka [IOK

1 BekTtop MarHuTHOM MHAYKUIMH. JIMHUK 1 https://m.edso0.ru/ff0c9778
MarHUTHOM MHIYKIIMHU
MarnuTHO€ 1oJje NPOBOAHUKA C TOKOM.

9 OneIT Opcrena. 1 bubnmnorexa [JOK
B3aiMO/ICHCTBIE IPOBOIHIKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHnas pabora «M3yuenue bubnuoteka [JOK

3 MAarHUTHOTO TOJIs1 KaTYIIKH C TOKOM» 1 1 https://m.edsoo.ru/ff0c98fe
JlelicTBue  MarHUTHOIO  MOJiA  HA
MPOBOJHUK ¢ TokOM. Cuiia Amriepa.

4 JlaboparopHas paboTa ! 1 bubnmnorexa [JOK
«HMccnenoBanue AeHCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM
JleificTBMEe MarHuTHOTO MOJISI Ha

. JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY. 1 Bu6amnorexa LIOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnekTpoMarHuTHas uHAYKIus. [loTok 1

BEKTOpa MarHUTHOM uHAyKuuu. IC
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HHAYKIHHU. 3aKkoH SHCKTpOMaFHHTHOﬁ
HHAYKIOHUU CDapaz[e;I

JlaboparopHas pabota
«HccnenoBanue SIBJICHUS
AJIEKTPOMArHUTHON WHIYKITUID)

but6mmoreka [{JOK
https://m.edsoo.ru/ff0cal50

NHnykTUBHOCTD. SIBIICHUE
camounaykiuu. I1C caMOMHIYKITUH.
DHeprusi MarHUTHOTO TIOJISI KaTYIITKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

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

TexHuueckue YCTpOﬁCTBa n Hx
MPUMCHCHHUEC: IMOCTOSAHHBIC MAIrHUTHI,
9JICKTPOMArHUTBI, 3JICKTPOABUI'ATCIIb,
YCKOPUTCIN 3JICMCHTAPHBIX YaCTHII,
HWHAYKOUOHHAs ICYb

10

Ob6o6maromuit ~ ypok  «MaraurHoe
nose. DIEKTPOMArHUTHAS HHITYKITHSD

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

Konrponpaass  pabora mo  Teme
«MaruauTtHoOe 1noue.
3JICKTpOMaFHI/ITHa$I HUHIAYKIOUS»

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

12

CBoOosiHbIE MeXaHUYecKHe
kosiebanus. ['apmonuueckue
Kosie0aHusl. VYpaBHeHHe
rapMOHUYECKUX KOJeOaHUH.
[IpeBpatenue sHepruu

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

13

JlaboparopHas paboTa
«HccnmenoBanmne 3aBUCUMOCTH
Mepro/ia MajbIxX KojaebaHuii rpys3a Ha
HUTHU OT JJIMHBI HUTH U MAaCChI I'py3a»
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14

KonebatenbHblil koHTYp. CBOOOAHBIE
DJICKTPOMArHUTHBIE  KOJEOAHUS B
UJICAJILHOM KOJIeOaTeIbHOM KOHTYpE.
AHAJIOTHS MEXIY MEXaHUUYECKHUMH U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMU

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

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUSA SHCPIrur B UACaJIbHOM
K0J1e0aTeIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

IIpeacraBnenne O  3aTyXarolIHUX
KOJIe0aHUSX. BreinyxaeHHbie
MexaHn4eckue Kouebanus. PesoHanc.
BeIHYK/I€HHBIE  3JEKTPOMAarHUTHBIC
KoJieOaHus

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

17

[Tepemennblil Tok. CHHYCOUAANBHBIN
IIEPEMEHHBIN TOK. MOITHOCTH
NIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JICUCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIPsKEHUS

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso,
nepegayda u norpedeHue
AIEKTPUYECKON JHEPTUHU

19

YcerpoiicTBo u MPAKTUYECKOE
MIPUMEHEHNE DJIEKTPUUECKOT0 3BOHKA,
reHepaTopa  IEpPEMEHHOro  TOKa,
JIMHHM 3JIeKTponepeaad

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

20

OKOJIOTUYECKHE PUCKU ITPU
IPOU3BOJICTBE AIICKTPOIHEPTUH.
KynpTypa ncnonabp3zoBanus
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SJICKTPO3HEPTHU B IMOBCEIHEBHOM
KHN3HHU

MexaHuyeckue  BOJIHBI,  YCIIOBUSA
pacnpoctpanenus. [lepuoa. CkopocThb

but6mmoreka [JOK

21 pacupOCTPpaHCHUA W JUIMHA  BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunbie ¥ MPOIOIBLHBIE BOJTHBI
3Byk. CkopocTh 3Byka. ['poMKocTb bubnmnoreka [JOK

22 3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEKTPOMArHUTHBIC BOJTHBI, UX

23 cBoiicTBa U ckopocTh. [lIkana Brbmmorera [IOK
37eKTPOMATHHTHBIX BOMH https://m.edsoo.ru/ffOccfe0
[IpuHIMIBL ~ paguocBsI3u |

24 TeneBuaeHus. Pa3BuTtue cpencts
cBs3u. Paguonokanus
Konrponsnas pabora «Konebanus u bubmmoreka [IOK

25 BOJIHBD» https://m.edsoo.ru/ffOcc6f8
IIpssmonunelinoe pacupocTpaHeHUE

26 CBETa B OJJHOPOJIHOM cpene. Bu6amnoreka LIOK
Todeunslii ICTOYHMK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue  cBeTa.  3aKOHBI

27 oTpakeHust cBera. llocTpoeHume brbsmorexa IOK
W306paKeHH B IITOCKOM 3epKae https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue CBETa. [Tonnoe
BHYTpEHHee oTpaxkeHue. [Ipeaenbubii Bubmorexa [JOK

28
yrona HOJIHOTO BHYTPCHHETO https://m.edsoo.ru/ffocd7f6
OTpakeHUs

29 JlaboparopHnas pabota «M3mepeHue bubnmoreka [JOK
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MMOoKas3aTeyid MpEeJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzel. IlocTpoenue u300pakeHuil B

30 nun3e. PopMyJia TOHKOMH JTHH3EL Bubmorexa [IOK
R — https://m.edsoo.ru/ffOcddle
JlaGopatopHast  pabota

31 «MccenenoBanue CBOKWCTB
M300paKEHUM B JIMH3aX)»

Hucniepcus cBera. CI0KHBIN COCTaB
6enoro ceera. LIset. JlaboparopHas

32 pabora «HaGmronenue maucnepcuu
CBETa»

HNurtepdepentus cBera. udpakmms bubnmnorexa [JOK

33 cBeta. [ludpakiuonnas pemeérka https://m.edsoo.ru/ffOced22
[TorepeyHOCTh CBETOBBIX BOJIH. bubnuotexa [JOK

34 IHomapuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTudeckre IpuOOPHI U YCTPOMCTBA U

35 YCIIOBUS MX O€30TMaCHOTO IPUMEHEHUS
['panutst MIPUMEHUMOCTH

36 KJlaccuueckoi mexanuku. [loctynaTsl Bu6nuorexa [IIOK
CHCLHAJIbHON Teopun https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIbHOCTH
OTHOCUTENBHOCTH OTHOBPEMEHHOCTH.

37 3amMe/yieHHe BPEMEHH M COKPAICHHE Bubnuorexa [IOK
JUTMHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMITYJIbC PEIITUBUCTCKON

38 qacTUIbl. CBA3b MacChl C SHEPIHEH 1 Bubnmorexa IIOK
HMITYJIECOM. DHEPIHS ITOKOS https://m.edsoo.ru/ffOcfc68

39 KonTposbHas padoTa «OnTHKa. bu6mmoreka [{JOK
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OCHOBBI cHeuraabHOM TCOpHUU
OTHOCHUTCIBHOCTH)

https://m.edsoo.ru/ffOcf6f0

®otonsl. Popmyia [1nanka. DHeprus u

but6mmoreka [IOK

40 UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTkpbITHE u UCCIIeTOBaHHE

41 porosddexra. OmprTer A. T. Bubmiorexa TIOK
CroeTosa https://m.edsoo.ru/ffOcffc4
3akonbl porodddekra. YpaBHEeHUE

42 Ditnmreiina 11g porospdexra. Bubnmorexa IIOK
«Kpacuas rpasmma» horosbdexra https://m.edsoo.ru/ff0d015e
Hasnenne cera. Ombiter I1. H.

43 JleGeneBa. Xummdeckoe JieiicTBre bu6miorexa IOK
CBeTa https://m.edsoo.ru/ff0d04a6
TexHuueckue yCTpOHCTBA U
MPAKTHYECKOe  MPUMEHEHHE:

44
dororneMeHT,  GOTOAATUHK,
coJTHeYHast baTtapesi, CBeTOTUO/
Pemenne 3amau mo teMe «DJIEMEHTHI bu6mmoreka [{JOK

45 KBAaHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
Monens atoma ToMmcoHa. OnbITHI

46 Pesepdopra o paccessHuO 0-9acTHIL. bubmrorexa LIOK

https://m.edsoo.ru/ff0d091a

[TnaneTapHasi MozieNb aTOMa

A7 but6mmoreka [IOK
Hoctynatet bopa https://m.edsoo.ru/ff0d0afa
W3nydenue u moriomeHue (OTOHOB

48 IPH [IEPEX0JIe aTOMa C OJHOTO YPOBHSI Bubmmoreka IIOK

SHEPTHUH Ha Apyroul. Buasl criekTpos

https://m.edsoo.ru/ff0dOafa
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49

BosmoBrsle cBoiicTBa yacThIl. BoJHEI

but6mmoreka [{JOK

ze bpoins.
KopmnyckyisipHOBOJIHOBOI
JTyaTu3M. CrnionTanHoe u

BBIHYXXICHHOC N3JTYUYCHUC

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaTUOAKTUBHOCTH. OTIBITHI
Pesepdopaa mo onpenenenuto cocraBa
pPaarnOaKTUBHOTO U3JTYUCHUA

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CaoiicTBa anbpha-, oera-,
raMMaun3TydeHusI. Bnusiaue
pPaZIMOAKTHUBHOCTH HAa JKWBBIC
OpTaHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
Wzotonsl. Anbga-pacnan.

ONEeKTPOHHBIN u MIO3UTPOHHBIN
Oerapacnan. 'aMma-uznyueHue

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

53

OHeprus CBSI3M HYKJIOHOB B SIpE.
Snepupie  peakiuu.  SAnepHbiil
peaxtop. [Ipo0iembl, mepCeKTUBSI,
SKOJIOTUYECKHE aCIEKThl SAEPHOU
SHEPIreTHKU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DnemMeHTapHble YacTullbl. OTKPBITHE
Mo3uTpoHa. MeTo bl HaOIIOICHUS U
perucTpalnuu dIeMEeHTapHbIX YaCTHUII.
Kpyrasiii cron «@yHaameHTanbHbIe
B3auMOJAEUCTBUS. EQMHCTBO
(bU3UYECKON KapTHHBI MUPaY

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38
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55

Bung 3Bésmnoro wneb6a. Co3sBe3aus,
SIpKUe 3BE3/1bl, INIAHETHI, KX BUIMMOE
newxkenne. ConHeyHas cucreMa

56

Comnnne. CoHeuHast akTUBHOCTD.
Wcrounuk sneprum CosHua u 3BE371

57

3BE31b1, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
noclne0BaTeIbHOCTU. BHyTpeHHee
cTpoenue 3B€311. COBpeMEHHbIE
MIPEJICTABICHUS O POUCXOXKICHUU U
sBomonu CoHIa U 3BE3]

58

Maneunsiii [1yTe — Hama ["anakTuka.
[Tonoxenue n neuxenue ConHia B
l'amaktuke. TIanmaktuku. UYépuble
JBIPHI B IApaxX FaJIAKTUK

59

Bcenennas. Pa3Oeranue rajgakTuk.
Teopus bonbmoro B3peIBa.
PennkroBoe n3nydeHue.
MeraranakTuka

60

Hepemennsie mpob6ieMbl acCTpOHOMUHN

61

IIpomeskyTOYHAs aTecTanus

62

O6o06matomuii ypok. Pons ¢pusnku u
aCTPOHOMHUHU B  DKOHOMHYECKOH,
TEXHOJIOTHYECKOM, CONMAJbHOH |
ATHYECKOH cdepax NesITeTbHOCTH
YyeJI0BeKa




63

O6o6marmuii ypok. Porns u mecto
(GU3UKU ¥ aCTPOHOMHH B
COBPEMEHHOU HaYyYHOU KapTHUHE MUpa

64

O6o06matromuii ypok. Posb

busngecKkoit Teopuu B GOpMHPOBAHUN
MPECTaBICHUI 0 buzngecKoit
KapTUHE MUpa

65

O6o6mmaromuii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 0011IEM
Py COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX IIPEACTaBICHUIN
0 IIpUpoE

66

MarnutHoe noiJe.
DNeKTpOMarHuTHasi UHIYKIUS

67

Ontuka. OCHOBBI  CHENHUAILHOH
TEOPHUH OTHOCUTEIBHOCTH

68

KBanroBas ¢uznka. DneMeHTbI
ACTPOHOMMH U aCTPOPUUKU

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMMPOIECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

. ®dusmka, 10 knacc/ KacessnoB B.A., O0111ecTBO ¢ OTpaHMUYCHHOM OTBETCTBEHHOCTHIO

«IPODAy; AknnonepHoe obmectBo «M3narenscTBo «IIpocBemnienue»

. ®dusmka, 11 kmace/ Kacesaor B.A., O6m1ecTBO ¢ orpaHHYe€HHON OTBETCTBEHHOCTBIO

«JIPODAy; AknnonepHoe obdmectBo «M3maTenscTtBo «IIpocBenienney

METOJUYECKHUE MATEPHUAJIBI JUIA YUUTEJA

[Iporpamma kypca ¢usuku ans 10—11 knaccos. bazoBblit ypoBens (aBTop B.
A. KacbsiHOB)

YMK «®uzuka. 10 kiacc. bazoBbiil ypoBEHb)

1. ®uszuka. 10 kmacc. ba3oBblil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM MPUIIOKEHUEM (aBTOP

B. A. KacesH0B).
2. ®usuka. 10 kmacc. bazoBeiit ypoBenb. Metoanueckoe nmocodue (aBTop B. A. KacwsHOB).

3. ®usuka. 10—11 knaccsl. ba3zoBsiil yposenb. Tetpans 11 1ab0paTOpHBIX paboT (aBTOPHI

B. A. KacesiHos, B. A. KopoBun).

4. ®uzuka. 10—I11 kmaccel. ba3oBblii ypoBeHb. KoMIiekT TeTpajieid sl KOHTPOIbHBIX
pabot (aBTop B. A. KacbsiHOB)

5. @uzuka. 10 kiace. Junaktudyeckre KapTouku-3aaanus (aBTopel M. A.

Vakos, K. M. Yiiakos).



YMK «®uzuka. 11 kiacc. bazoBbiil ypoBEeHb)

1. ®usuka. 11 kinacc. ba3zoBblil ypoBeHb. YUEOHUK € AJIEKTPOHHBIM NPUIIOKEHUEM (aBTOP

B. A. KacbsiHoB).
2. ®usnka. 11 xnacc. ba3oBsiil ypoBeHns. Metoanueckoe mocooue (aBTop B. A. KacbsiHOB).

3. ®usuka. 10—11 knaccsl. ba3zoBsiil yposenb. Tetpaas 11 1ab0paTOpHBIX paboT (aBTOPHI

B. A. Kacesinos, B. A. KopoBun).

4. ®usuka. 10—11 knaccel. ba3oBeiii ypoBeHb. KoMmIuiekT TeTpajeil AJis KOHTPOJIbHBIX

pa6ot (aBTopsl B. A. Kaceanos, . B. Urpsimios).
5. @usuka. 11 knacc. lunakTuueckue KapTouku-3aaanus (aBTopel M. A.

VYmakos, K. M. Ymakos).

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HMHTEPHET

1 http://nsportal.ru - conmanpHas ceTh PAOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - pusuka B 1mkoIe.

3 http://festival.1september.ru/articles/ - pectuBans nemaroruyeckux uaeu

«OTKPBITBIH YPOK».
4 http://www.fizika.ru/ - caitt quis yunreneit GU3MKK U MX YUYCHHKOB.

5 http://www.physics.ru/ - matepuaisl 1o Gpu3uKe.
6 www . ege .edu.ru - uadopmarmonusiii moptrain EI'D.

7 http :// school - collection . edu . ru / - enunas xomnexuus L{OPoB



