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HOACHUTEJBHASA 3AIINCKA

[IporpamMma no ¢usuke 6a30BOro ypoBHs Ha ypOBHE CpellHEro ooiero oopa3oBanus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUI K
pe3ylbTaTaM OCBOCHHSI OCHOBHOU 00pa3oBaTelbHOM mporpaMmmebl, npenactaBieHHbix B ®I'OC COO, a takxke ¢ yuérom (enepanbHOl paboueit
IporpaMMbl BOCTIMTAaHHS M KOHIICTIIMM NpenojaBaHus ydeOHoro mnpeaMera «®Pusumka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoi
Ddenepanuu, peaau3yronuX OCHOBHbIE 00pa30BaTEeIbHbBIE POTPAMMBI.

Copep:xanue mporpaMmsbl o (U3UKE HAMPaBICHO Ha POPMUPOBAHKE €CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOyuatomuxcst 10—11 kinaccos
npu oOyueHuH uX (u3MKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACATEIBHOCTHOrO moaxojna. IIporpamma mo (u3HMKe COOTBETCTBYET
tpeboBanusiMm ®I'OC COO K IUIAHUPYEMBIM JHUYHOCTHBIM, MPEIMETHBIM M METanpeAMETHBIM pe3yJbTaraM OOYYEHHUs, a TaK)KE YUUTHIBACT
HEO0OXOIUMOCTh peaTu3alliid MEXIPEIMETHBIX CBsI3el (PU3UKU C €CTECTBEHHO-HAyuYHbIMH Yy4eOHBIMU TpeaMmeTamu. B Heil ompenenstorcs
OCHOBHBIE 1L1€JIM U3yueHus (PM3UKU Ha YPOBHE CpeJIHEro o01ero oopazoBaHus, IiaHUPyeMble Pe3yIbTaThl OCBOSHUS Kypca (DU3UKHU: TUUYHOCTHEIE,
MeTarpeIMeTHbIE, IpeAMETHBIC (Ha 6a30BOM YpOBHE).

[Iporpamma no (hu3MKe BKIIOYAET:

® I[UIAHUpPYEMBbIE PEe3yIbTAThl OCBOCHHS Kypca (U3MKH Ha 0a30BOM YPOBHE, B TOM YHCIIE IPEIMETHBIC PE3YIIBTATHI IO TOaM O0YUYCHUS;

e cozaepxkaHue yueOHoro npeamera «Pusnkay 1o rojgaM oOyueHusl.

®du3nka Kak Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYNAsl B KaueCTBE Y4EOHOTo IMpeaMeTa B IIKOJI€, BHOCUT CYLIECTBEHHBIN
BKJIQJl B CHUCTeMY 3HaHUH 00 okpyxkaromeM mupe. IIIkompHBIH Kypc QHU3UKH — CHCTEMOOOPA3yIOUIMH A €CTEeCTBEHHO-HAyYHBIX Y4YeOHBIX
MPEIMETOB, TOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIeKAaT B OCHOBE IPOILIECCOB U SBJICHUN, U3y4aeMbIX XUMUel, Onosorue, pusndeckoil reorpadpuein u
acTpoHoMuel. Vcrnonb3oBaHue U aKTUBHOE MPUMEHEHHE (PU3NUECKUX 3HAHUU ONpesessieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHI B
cdepe PHEepPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJIyY€HHs HOBBIX MaTepUaloB C 3aJlaHHBIMHM CBOMCTBaMM U Jpyrux. Msyuenue ¢puszuku
BHOCHUT OCHOBHOH BKJIa/l B (JOPMHUPOBAaHUE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa o0ydaromuxcs, B GOpMUpOBaHHE YMEHUN IPUMEHATh HAYUHBIN
METO/ TO3HAHUS IIPU BBITOJHEHUH UMM YUYEOHBIX UCCIIeI0OBaHUM.

B ocHOBY kypca pusuku 1s1 ypoBHS CpeIHEro 00I1Iero 00pa3oBaHus MOJIO0KEH PsiL UlIeH, KOTOPhIE MOXHO paccMaTpUBATh KaK MPUHIUIIBI
€ro MOCTPOEHHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEM KypC SIBIISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCeX pas3zesioB (pU3UKH,
BKJIIOYAET KaK BOMPOCH KIIACCUYECKOM, TaK U COBPEMEHHON (U3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HEeWl maTtepuan Kypca (Gpu3uku oObeAMHEH BOKPYr (u3MUEeCKuX Teopwil. Bemymmm B Kypce
sBigeTcss GOpMHUPOBAHUE MTPEICTABICHUM O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEILIECTBE U IMOJIE.

Hoesa ecymanumapusayuu. E€ peanusanus npeanonaraeT UCIOJb30BaHUE T'YMaHUTApHOTO MOTeHIMana (GU3NYECKON HAayKd, OCMBICIEHUE
CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOILECTBA, & TAK)KE C MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMH U HKOJIOTHUECKUMH MTPOOIEMaMH.



Hoes npuxnaonou nanpasénennocmu. Kypc Qu3uku npeamnonaraeT 3HAKOMCTBO € HIMPOKMM KPYrOM TEXHMUYECKUX U TEXHOJIOTMYECKUX
IPUIIOKEHUH U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocuzayuu peannsyercsi IMOCPEACTBOM BBEACHMSI JJIEMEHTOB COJEP)KaHHSA, IOCBALIEHHBIX 3KOJOTMYECKUM IpodiieMaM
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTUEM TEXHUKH U TEXHOJIOTHH, a TAKXKe 00CYKICHHS MPOOJIEM pallHOHAIILHOTO MTPUPOIONIOIB30BaHUS U
HKOJIOTUYECKOM O€30M1acCHOCTH.

CrepHEBBIMHM 3JIEMEHTaMU Kypca (DU3MKH Ha YpOBHE CpeHEro oouero odpa3oBaHus SBISIOTCA (u3ndeckue Teopuu (hopMUpOBaHHE
MPEJCTABICHUN O CTPYKTYPE MOCTPOCHHSI (PU3MUECKON TEOpHH, POJIH (PYHAAMEHTAIBHBIX 3aKOHOB U MIPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUSIX
0 MIPUPOJE, TPaHUIaX TPUMEHUMOCTH TEOPUH, JJIsl OTIUCAHUS ECTECTBEHHO-HAYUHBIX SIBJICHUN U IPOIIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAX0/ B Kypce (PU3UKHU peannu3yeTcs Mpexkae BCero 3a CuéT OpraHu3aliy SKCIIepUMEHTAIbHOMN 1eATeIbHOCTH
obyyaromuxcs. s 6a30Boro ypoBHs Kypca (DU3MKM — 3TO HCIOJIb30BAHUE CHUCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOpbIE B mMporpamMme 1o (u3nKe oObeIWHEHBI B OOMIMK CHHCOK YYEHHMUYECKHX IMPAKTHYECKHX paboT. BwimeneHue B
YKa3aHHOM TIepedHe J1abopaTOPHBIX padoT, MPOBOAUMBIX JUIsl KOHTPOJIS M OIIEHKH, OCYIIECTBIISIETCS yYaCTHUKaMU 00pa3oBaTeIbHOTO IMpollecca
UCXO0/ U3 0COOEHHOCTEH MIIaHMPOBAHUS U OCHAlLIeHUs kaOuHera (usuku. [Ipu 3TOM oOecrieunBaeTcs OBJIAJICHUE OOYYAIOUIMMUCA YMEHUSIMU
IIPOBOJIUTh KOCBEHHBIE W3MEPEHHUs, UCCIIEOBAHUS 3aBUCUMOCTEH (M3MYECKUX BEIMYMH U MOCTAHOBKY ONBITOB IO HPOBEPKE NPESIOKEHHBIX
TUIIOTES.

bonbiioe BHUMaHuE ynensieTcs pelieHHIo pacy€THBIX UM KauyecTBEHHBIX 3ajad. [Ipu aToM JuIs pacy€THBIX 3ajjady MPUOPUTETOM SIBIISIOTCS
3aJ]auy C SBHO 3a/JaHHON (PM3UYECKOM MOJIENbI0, O3BOJISAIOIINE IPUMEHSTh NU3yUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelna Kypca,
TaK M UHTETpUPYs 3HAHMS U3 Pa3HBIX pa3zenoB. [ KayecTBEHHBIX 3aJad MPUOPUTETOM SIBISAIOTCS 3alaHus Ha OOBSICHEHUE MPOTEKaHMS
¢u3nyecKux SBJICHUM U TMPOLIECCOB B OKpYXarolled >KU3HM, TpeOyromue BblOOpa (U3NYECKOM MOJENU Ui CUTyalluM MpPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusmu @I'OC COO k marepuaabHO-TEXHUUECKOMY O0O€eCIeUeHHI0 YueOHOro mpolecca 6a30BbIii ypOBEHb Kypca
¢u3MKN Ha YpOBHE cpelHero obmero obpa3oBaHMs [OJDKEH H3y4yaTbCs B YCJIOBUSAX IPEAMETHOro KaOuHeTa (DU3MKM MM B YCIOBMSX
MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro LMKiIa. B kaOuHere (QU3MKM NOIKHO OBITH HE0OXoauMoe JiadopaTopHOE
00opyoBaHuUE /7S BBIMOJIHEHHSI YKa3aHHBIX B ITpOrpaMMe Mo GU3MKe yUEHHUYECKUX MPAKTHUECKUX paboT U IEMOHCTPAIMOHHOE 000pYyI0BaHHE.

JleMoHCTpaloHHOE 00Opy/noBaHUE (QOPMUPYETCS B COOTBETCTBUM C MPHUHIMIIOM MHUHHUMAJIbHOW JOCTATOYHOCTH M oOecredyuBaeT
MOCTAHOBKY MEPEYMCICHHBIX B Iporpamme Mo (U3MKE KIIOYEBBIX JEMOHCTpAIMi JUIsl MCCIEJOBAHUS H3YyYaeMbIX SIBIEHUH M IPOIIECCOB,
HMIIMPUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPHUMEHEHUH.

JlaGopaTopHoe 000pyI0BaHUE V1T YICHUUECKUX MPAKTHIECKUX padOT GOPMHUPYETCS B BHJIC TEMATHIECKUX KOMITJIEKTOB U 00CCTICUMBACTCS
B pacué€Te OJHOr0 KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaTrndyeckue KOMILIEKTHI Ja00OpaTOpHOTO 000pYyI0BaHUS TOJKHBI OBITH IOCTPOEHBI Ha



KOMILJIGKCHOM HCITOJIb30BAaHUM AHAJIOTOBBIX M IU(POBBIX NMPUOOPOB, a TAaKXKE KOMITBIOTEPHBIX HM3MEPUTEIBHBIX CHCTEM B BHJE HH(PPOBBIX
J1ab0paTOpHiA.
OCHOBHBIMU LETSIMH U3Y4YEHUS (PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:

bopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYarOIUXCS K HAYYHOMY H3YYCHHIO TPHUPOMAbI, Pa3BUTHE HMX HMHTE/UICKTYAIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE PEJCTABICHUN O HAYYHOM METO/IE MTO3HAHUS U (POPMUPOBAHUE HCCIEA0BATEIHCKOTO OTHOLIECHUS K OKPY>KAIOIIUM SIBIICHUSIM;
(dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3y/ibTaTa U3y4EeHUs OCHOB CTPOSHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
(dbopMupoBaHHE YMEHUI OOBACHATH SBJICHUS C UCIIOJIb30BaHUEM (DPM3MUECKUX 3HAHUM U HAyYHBIX J0KA3aTeIbCTB;

(dhopMUpOBaHHE TIPEIICTABICHHUA O POJIM (PU3HUKH JUTSI PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTHH.

JlocTHKeHHE ITHX 1eNeil 00eCeYrBaeTCs PEIICHUEM CIICAYIONIUX 3a/1a4 B MIPOLIECCe U3yUYCHHUs Kypca GU3UKU Ha YPOBHE CPEIAHET0 OOIIEero
o0Opa3oBaHMs:

puoOpeTeHne CUCTEMbl 3HaHUI 00 O0IMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSAX, BKIKOYAs MEXaHHMKY, MOJIEKYISIPHYIO
(bu3MKy, HIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U DIIEMEHTHI aCTPOPHU3UKY;

¢dbopMHpOBaHHE YMEHHUI NPUMEHATh TEOPETUYECKUE 3HAHMS JUId OOBSCHEHUS (U3NYECKUX SBICHUH B NpHUpoOJE M Ul NPHHATUS
MPAKTUYECKUX PEIICHUI B TIOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PELICHHs Pa3IMUHbIX 337ay C SBHO 3aJaHHOM (U3UYECKOI MOJEINbIO, 3a/1a4, M0JIPa3yMEBAIOIINX CAMOCTOSTEIbHOE
co3nanue (PU3NYECKON MOJIEIH, aJIeKBATHOW YCIIOBHSM 3aJ1auH;

MOHMMaHHe (PU3MUECKUX OCHOB M MPHUHLMUIOB JIEHCTBUSA TEXHUYECKMX YCTPOMCTB M TEXHOJOIMYECKHMX MPOIECCOB, MX BIMSIHUS Ha
OKpY’KaloIlYIO Cpeny;

OBJIQJICHUE METOJIAMH CaMOCTOSITEJIPHOTO TUIAHHMPOBAHUS W TIPOBENCHHS (PU3MUECKUX HKCIEPUMEHTOB, aHAIM3a W WHTEPIPETALUU
nH(pOpMAINH, ONIPEETICHHS JOCTOBEPHOCTH MOIYYSHHOTO Pe3yIbTara;

CO3JIaHHE YCIIOBUH /ISl pa3BUTHUSI YMEHHI TPOSKTHO-MCCIIEIOBATEIBCKON, TBOPYECKOHN IEATEILHOCTH.

Ha u3yuenune ¢usnku (0a30BbIi ypoBEeHb) Ha YPOBHE cpesiHero oouiero oopasosanus orsoautcs 136 yacos: B 10 knacce — 68 yacos (2 yaca
B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipemiaraemselii B mporpamme 1o (pusmke nepedeHsb J1adopaToOpHbIX U MPAKTUUYECKUX padoT ABISETCS PEKOMEHIOBAHHBIM, YUUTENb JeNaeT
BBIOOD MpoOBeieHNUs 1a00PaTOPHBIX PAOOT U OMBITOB C YUETOM MHIUBUAYATbHBIX 0COOEHHOCTENH 00yUaIOIIUXCSL.



COILEPKAHHUE YYEBHOI'O IPEIMETA

10 KJTACC

Pa3neu 1. ®usuka U MeTOIbI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o npupone. Hayunsle MeTOAbI MO3HAHMS OKpYXarowmero mupa. Poiap sKkcliepuMeHTa M TEOpUM B IIPOLECCE MTO3HAHMS
IPUPOJBL. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue (GU3NUECKUX SBIEHUN U mpoueccoB. Hayunble rumores3bl. du3nueckue 3aKOHbI U TEOPUU. I'paHHUIBI PUMEHHUMOCTH
¢bu3nveckux 3aKoHOB. [IpUHIIUT COOTBETCTBUSI.

Poinb 1 MecTo Gpu3nKu B JOPMHUPOBAHUN COBPEMEHHON HAyYHOU KapTUHBI MUPA, B IPAKTHYECKON JCATEIHOCTH JIFOICH.

Jlemoncmpayuu

Amnainorosble U HU(PPOBbIE U3MEPUTENbHbIEC TPUOOPHI, KOMIIBIOTEPHbBIC TaTUUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe 1BukeHre. OTHOCUTEIBbHOCTh MEXAaHUUECKOTO BMKeHUA. Cuctema oTcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpeHssi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepUalIbHON TOYKU, UX MPOEKIMHU HA OCH CHUCTEMBI
koopauHatT. CrojkeHue nepeMeIieHni U CII0KeHHe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJMHENHHOe ABWXKeHHe. ['paduku 3aBUCMMOCTM KOOpAMHAT, CKOPOCTH, YCKOPEHHS, NMYyTH U
IIEpEMEIEHUS MaTEpUAIBHON TOYKU OT BPEMEHH.

CBoOoaHoe majeHue. Y cKopeHrue CBOOOHOTO M ICHHS.

KpuBonuHeliHoe nBukeHHE. [[BUKeHHE MaTepUAIIbHOW TOYKH 10 OKPYKHOCTH € IOCTOSSHHOW IO MOZYJIXO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
JIUHEeWHas ckopocTb. Ilepuon u yacrota oOpamenus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHnuyeckue ycTpoicTBa U MIPAKTUYECKOE IPUMEHEHNE: CITUAOMETD, ABM)KEHNE CHAPAI0B, LIEMHbIE U PpEMEHHBIE TIEPEAyH.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTIOCTPALls KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUYKEHUSI.

[IpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtoienue aBrxeHus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaeHHUsL.



Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yueHne HepaBHOMEPHOTO JBHXKEHUS C LIEJIBIO ONPEAECIECHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHHS MEXKAY MYTSIMU, MOPOWJECHHBIMU TEJIIOM 3a MOCJIEIOBATENbHBIE PAaBHBIE IPOMEXKYTKH BpPEMEHHU IpPH
PaBHOYCKOPEHHOM JIBH>)KEHHH C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune nBUKEHUS MIAPUKaA B BI3KOU KUIKOCTH.

N3ydenne nBukKeHHS TeIa, OPOINICHHOTO TOPH30HTAIHHO.

Tema 2. /lunamuxa

[Tpuniun otHocutensHocTu ["anunes. [lepsiii 3akoH HeroToHa. MIHEepLMalibHBIE CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akoH HproToHa ayigs MarepuanbHOW Touku. Tpetuil 3akoH HbroToHa mis
MAaTepHAIbHBIX TOYEK.

3akoHn BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunsl Tpenust (mokosi, ckonbxenusi, kauenus). Cuna tpenusa. Cyxoe tpenue. Cuna TpeHUs CKOIBXKEHUS U CHJIA TPEHUS TOKOS.
Koaddunment tpenus. Cuita COMpOTUBIICHUS TTPH IBYKSHUH TeJla B )KUKOCTH WJIH ras3e.

[TocTymarenbHOe U BpalaTelbHOE IBMKEHNE a0COMIOTHO TBEPOTO Tea.

MOMEHT CuiIbl OTHOCHUTENIBHO OCH BpaleHus. [lieuo cuibl. Y cioBus paBHOBECUS TBEPIOIO TEIA.

TexHuueckue yCTpouCTBa U NMPAKTUYECKOE IPUMEHEHUE: TTOAIIUITHUKHN, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHME Macc B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akoH HeroToHA.

N3mepenue cu.

CnoxxeHue CHIL.

3aBHUCHUMOCTD CHJIBI YIPYTOCTH OT AehOpMaIiu.

Hesecomocts. Bec Tena nmpu yCKOPEHHOM IMOIBEME U HAJCHUH.

CpaBHeHME CUIT TPEHUS TIOKOSI, KAYEHUS U CKOJIBKECHHUS.

VYcnoBus paBHOBecHs TBEPIOTO Tesia. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3ydenne nBuxenust Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINX B IPYKUHE U PE3MHOBOM 00pasIle, OT uX aedopmaluu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPAOTO TEJa, UMEIOIIETO OCh BpAILICHUS.

Tema 3. 3akonvl coxpanenus 6 Mexanuke

Nmmnynsc maTepuanbHON TOUKH (TeJa), CHCTEMbl MaTepUANIbHBIX TOYEK. IMIyJIbC CUJTBI U M3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPaHEHUs
uMnyJibca. PeakTuBHOE IBUKEHUE.

Pabora cribl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprusi MaTepuaibHOM Touku. Teopema 00 M3MEHEHNN KHHETUYECKON SHEPTUH.

[Torenumansuass »Heprusa. [loTeHImanbHas SHEpPrusi ynpyro ae@opMupoBaHHON mpyxkuHbl. lloTeHIManbHAs SHEpPrus Teina BOIU3U
MMOBEPXHOCTU 3EMIIH.

[ToTeHnmanpHble U HEMTOTEHIIMAIbHBIC CHUJIbI. CBs3b pabOTHl HEMOTCHITMAIBHBIX CHJI C K3MEHEHHEM MEXaHMYECKOW SHEPTUHM CUCTEMBI Tell.
3aKOH COXpaHEHHUs MEXaHUYECKON IHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHUUecKue ycTpocTBa U IPAKTUYECKOE IPUMEHEHUE: BOAOMET, KONIEP, NPYKUHHBIN MUCTOJET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE ABMKEHIE.

[Tepexon moTeHNIMATBLHON YHEPTUH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenune abCoOMOTHO HEYNPYTOro yaapa ¢ MOMOMIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThI CUITBI C U3MEHEHWEM MEXaHWYECKON PHEPTUH Teja Ha MPUMEpE PACTSHKEHHS PE3UHOBOTO KIyTa.

Pa3nea 3. MonekynsipHast pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOU meopuu

OcCHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OIbITHOE o0ocHOBaHUE. bpoyHoBckoe aBmxkenue. uddysus. Xapakrep
JBUKEHMSI U B3aMMOJEMCTBUS YacTHIl BellecTBa. Mojenu CTpOEHMs ra3oB, KUAKOCTEW M TBEPIBIX TeN M OOBSICHEHHE CBOMCTB BELIECTBA Ha
OCHOBE 3THUX Mojenel. Macca u pasmepsl Monekyi. Konndectso Bemectsa. [locrosinnas ABoraapo.

Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uaeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETHUECKON TEOpUHU HICaIbHOTO ra3a. AOCONIOTHasl TemIepaTypa Kak
Mepa CpeaHEHd KHHETHYECKOW HSHEpPruu TEIUIOBOro ABWeHHs dactull rasza. lllkama temmneparyp KenbBuHa. ['a30oBbie 3aKOHBI. YpaBHEHUE



MenpeneeBa—Knanelipona. 3akon [lanbroHa. M3omporecchl B HA€aJbHOM ra3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduyeckoe
MIpeICTaBJICHUE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHU4YecKue YCTPONCTBA M MPAKTUICCKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELECTBa, (PoTOrpaguu MOIEKyJ OPraHUYECKUX COEAMHEHUN.

OnpiThl 10 AU PYy3Un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKEHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUA.

Mopenb, HIUTIOCTPUPYIOLLAs IPUPOJTY 1aBJICHUS ra3a Ha CTEHKU COCY/a.

OMBITHI, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJ1€aJIbHOTO T'a3a, H30IPOLIECCHI.

Vuenuueckuii s3xcnepumenm, 1a6opamophvie pabomul

Omnpenenenue Macchl BO3yXa B KJIACCHON KOMHATE HAa OCHOBE U3MEpEeHU 00bEMa KOMHATHI, ITABJICHHUS U TEMIIEPATYphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMETPaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamMuueckas cucreMa. BHYTpeHHsIST SHEpPTHsl TEPMOJIMHAMHYECKOM CUCTEMBI U CIOCOObI €€ m3MeHeHus. Koan4ecTBO TEeTUIOTh U
pabota. BHyTpeHHSs SHEPrUusi OTHOATOMHOTO UAEATbHOrO Ta3a. Buabl Termonepenaun: TEMIONPOBOHOCTh, KOHBEKIIHS, U3IyYeHUEe. Y AenbHas
TEII0EMKOCTh BellecTBa. KomnyecTBO TEMIOTHI Py TEIIonepeaaye.

[Tonsitue 06 agmabaTtHOM mporiecce. [lepBbiii 3aK0H TepMoAuHaAMuKH. [[puMeHeHHe MepBOro 3aKoHa TEPMOJAMHAMUKH K H30MPOIIECCaM.
I'paduueckas uaTepnperanus paboThI rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoIieccoB B MPHUPOJIE.

TennoBsie MamuHbl. [IpUHIMIBL IEHCTBUS TEIUIOBBIX MaiuH. [IpeobpazoBanus sHEPTUM B TEIUIOBBIX MamnHax. Koadduiment nonesHoro
neiictBus TennoBoi MamuHbl. [{uki KapHo 1 ero ko3 puimeHT mnoyie3Horo AecTBrs. DKoJ0rn4eckue npoOaemMbl TEIIOIHEPTETUKH.

TexHn4ecKkue ycTporcTBa U MPAKTUYECKOE TPUMEHEHHUE: JBUTATENIb BHYTPEHHETO CrOpaHus, OBITOBON XOJIOAMIIBHUK, KOHAUITHOHED.

Jlemoncmpayuu

H3meHeHne BHYTpEHHEW HHEPrUM Tela MpPH COBEpIICHHH pPAaOOTHI: BBUIET MPOOKM W3 OYTBUIKM MOJ JEHCTBHEM CXATOTO BO3AyXa,
HarpeBaHue 3Qupa B JaTYHHOU TPyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALINS).

N3menenne BHyTpeHHEH 25HEPTUuM (TEMIIEpaTyphl) TEa MPH TEIIonepeaaye.

OmnpIT Mo aguabdaTHOMY PACIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, BUTATEINsl BHYTPEHHETO CTOPaHUsl, peaKTUBHOTO JBUTATEIIS.



Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3Mepenne yienbHOM TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Pazoevie nepexoowvt

[TapoobpazoBanue u koHAecHcanus. VMcnapenue w kumneHue. AOCONIOTHAS W OTHOCHTENbHAs BIAXXHOCTH BO3ayxa. HachImeHHBIA map.
VY aenbHas TemoTa mapoodpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucrannmnyeckue u amopdHblie Tena. AHU30TPONHS CBOMCTB KpUcTauioB. JXKuakue kpuctaisl. CoBpeMeHHbIE MaTEPUATIBL.
[1naBnenue u kpucramumzanus. Y aesbHas TemioTa miasienus. Cyoaumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuyeckue yCTpOHCTBA M MPAKTHUECKOE MPUMEHEHHUE: TUTPOMETP U MCUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOJIYUYEeHUS COBPEMEHHBIX
MaTepUasoB, B TOM YUCIIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenve npu moHM>KEHHOM JIaBJICHHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGurotenne HarpeBaHus ¥ IUIABICHHS KPUCTALUTUIIECKOTO BEIICCTBA.

JleMoHCTpanusi KPUCTAILIIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepeHne OTHOCUTENBHOU BIIaKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMunka

Tema 1. dnexkmpocmamuxa

OnexTpuzanus Tena. DJIEKTpUUECKUi 3apsaz. /IBa BUAA 2JIEKTpUYECKUX 3apsaoB. 1IpoBOIHMKM, OUAIEKTPUKU U MOJYNPOBOJHUKH. 3aKOH
COXPAHEHHUS ANEKTPUUYECKOTO 3aps/a.

B3anmopeiictue 3apsanoB. 3akoH Kynona. TodeuHslll 3JIEKTpUYECKHI 3apsii. DnekTpuyeckoe mnojie. Hanpspk€HHOCTB 3IIEKTPHYECKOTO
nosist. [IprHIMN cynepno3unuy EeKTPUYECKUX Mosei. JIMHNK HanpsyKEHHOCTH 3JIEKTPUYECKOTO TTOJS.

Pabora cun anexrpocrarudeckoro nois. [lorenuuan. Pasnocts norennuanos. [IpoBOAHUKM U TUDIEKTPUKU B JEKTPOCTATHUECKOM TOJIE.
JsnexTpudeckast MPOHULAEMOCTb.

OnexTpoéMmkocTh. KoHneHcaTop. DneKTpo€MKOCTh IIIOCKOT0 KOHIEHCATOopa. DHEPrus 3apsKeHHOT0 KOHIEHcaTopa.

TexHuuyeckue ycTpoiicTBa W NPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETpP, 3JIEKTpOCTaTHYecKas 3allluTa, 3a3eMIICHHE
AJIEKTPONPUOOPOB, KOHJICHCATOP, KOMTUPOBAJILHBIN anmapar, CTpYHHBIN IPUHTED.



Jlemoncmpayuu

YCTpoicTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

B3anmoneiicTBre HAANEKTPU3OBAHHBIX TEJ.

DIEKTPUUECKOE M0JI€ 3apsSyKEHHBIX TEII.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DIeKTpOoCTaTUYECKas 3allUTA.

JIM3IIEKTPUKH B 3JIEKTPOCTaTUYECKOM TIOJIE.

3aBUCHMOCTh QJIEKTPOEMKOCTH IUIOCKOTO KOHIEHCaTOopa OT IUIOMIAAM IUTACTHH, PACCTOSIHUS MEXAY HUMH U JIUAJIEKTPUUYECKON
MIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTpUYECKHUM TOK. Y CI0BUS CYLIECTBOBAHMS 3JIEKTpUUECKOro Toka. Mcrounuku toka. Cuia Toka. IlocTossHHBIN TOK.

Hanpsokenune. 3akon Oma i1 ydacTka LETu.

DNEeKTpUUECKOe COMPOTHBJIEHHUE. YIEJIbHOE CONPOTHUBIIEHUE BellecTBa. [locnenoBaTenbHOe, MapajulebHOE, CMEIIAaHHOE COEIMHEHUE
MIPOBOJIHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[koymns—JIena. MOMHOCTB 3IEKTPHUECKOTO TOKA.

DNEeKTPOABUKYIAs CUJIa U BHYTPEHHEE CONPOTHBJICHHUE MCTOYHHMKA TOKA. 3akoH Oma i MOJHOM (3aMKHYTOM) SJEKTPUYECKOMN IIETIH.
KopoTtkoe 3ambikanue.

DNEeKTpOHHAs MPOBOIUMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTh CONPOTUBJIEHUSI METAINIOB OT TeMIEpaTypbl. CBEPXIPOBOAUMOCTb.

DneKkTpruyecKuil TOK B Bakyyme. CBONCTBA 3IE€KTPOHHBIX ITyYKOB.

[TonynpoBonauku. CoOCTBEHHAass W MPUMECHas MPOBOJAUMOCTh MOJYNPOBOAHUKOB. CBoiicTBa p—n-mepexona. I[lomynpoBOAHUKOBEIE
puOOpEI.

DNeKTpUUECKU TOK B pacTBOpPAX M pacillaBax 3JIeKTPOIUTOB. DJIEKTPOIUTHYECKAS TUCCOIHALIMSL. DIEKTPOIIHU3.

DnekTpruyeckuil ToK B razax. CaMoCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [lna3ma.

TexHrU4eckue yCTpoWCTBa M MPAKTUUYECKOE MPUMEHEHHUE: aMIIEpMETpP, BOJBTMETP, PEOCTAT, UCTOYHUKU TOKA, BJIEKTPOHArpeBaTeIbHbIE
MPUOOPBI,  DIIEKTPOOCBETUTENHHBIE MPHUOOPHI, TEPMOMETP CONPOTHBJICHHUS, BAKyYMHBIH TIHOJ, TEPMHUCTOPHI W  (POTOPE3UCTOPHI,
MTOJTYITPOBOTHUKOBBINA THOJI, TAJIbBAHUKA.

Jlemoncmpayuu



N3mepenue cuiibl TOKa U HAPSHKEHMS.

3aBUCHMOCTb CONPOTUBIICHUS IUJIMHAPUYECKUX IPOBOJAHUKOB OT JIJIMHBI, IJIOMIAIM ONIEPEUYHOTO CEYEHUS U MaTepHalla.

CMmeniaHHO€ COEJUHEHHNE ITPOBOJHUKOB.

[Ipsimoe n3MepeHue 3IeKTpOABUKYIIEH cuibl. KOpoTkoe 3aMblKaHNE TaJlbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCHMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoli pa3psa U IPOBOAUMMOCTb BO3AyXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABUKYIIEH CHIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTHUBIICHUS.

HaGrotenune amekTposusa.

MexnpeamMeTHbie CBSI3H

N3yuenue xypca ¢pusuku 6a3oBoro ypoBHs B 10 kiiacce oCylIeCTBISIETCS € YYETOM COAEPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMu
MaTEMaTHKH, ONOJIOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBA3aHHbIE C U3YYEHUEM METOJOB HAYYHOI'O IMO3HAHUS: SBJICHUE, Hay4HbIM (akT, Turoresa, Qpuandeckas
BEJIMYMHA, 3aKOH, TeOpHUs, HAOIOIeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEIh, H3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHHM, TuHEeHas GyHKIus, mapadoina, runepoosa, ux rpaKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHl M MX MPOEKIUH Ha OCH KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexannyeckoe ABIKEHHE B KUBOUM mpupone, nuddysus, ocMoc, TEMI000MEH KHBBIX OPraHU3MOB (BHUIBI TEILIONEpeaayH,
TEIJIOBOE PaBHOBECHE), DIIEKTPUUECKHUE SIBICHUS B KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHE aTOMOB U MOJIEKYJ, MOJIb BEILIECTBA, MOJISIpPHAsl Macca, TEIUIOBblE CBOWCTBA TBEP/BIX
TeJN, KUAKOCTEN U Ta30B, JJIEKTPUUYECKHE CBONCTBA METAJUIOB, SJIEKTPOJIUTHYECKAs JUCCOLMAINS, TalbBaHUKA.

l'eocpaghus: BIaxXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texuonoeus: npeoOpa3oBaHKUe ABMKCHUN C MCIOIB30BAHUEM MEXAHU3MOB, YUET TPEHUS B TEXHHKE, MOAIIUITHUKY, UCIIOJIb30BaHNE 3aKOHA
COXPaHEHHUS UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET U JAPYTUE), IBUTATENIb BHYTPEHHErO CrOpaHus, mapoBas TypOuHa, OBITOBON XOJIOAUIBHUK,
KOHUIIMOHEP, TEXHOJOTUH TOJYyYEHHUS] COBPEMEHHBIX MaTepuajioB, B TOM 4YHCJIE HAHOMAaTEepHalloB, 1 HAHOTEXHOJOTHMH, IJIEKTPOCTaTHUYECKas
3aInTa, 3a3eMJICHUE JJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIN NMPHUHTEP, dJIEKTPOHATPEBATEIbHBIE TMPUOOPHI, PJIEKTPOOCBETHTEIBHBIE MPUOOPHI,
rajJibBaHUKA.



11 KJTIACC

Paznen 4. DaekrpoauHaMmnka

Tema 3. Maznummnoe none. I1eKmMpoMazHUMHAA UHOYKUUA

[TocrosnHbie MarHuThl. B3anmoaeiicTBHE NOCTOSHHBIX MArHUTOB. MarHutHoe mosie. BekTop MarHuTHOW WHAYKUUM. [IpuHumn
CyNEPNO3ULIMU MarHUTHBIX MOJEH. JIMHUM MarHUTHON UHAYKUMK. KapTuHa TMHUI MarHUTHOM UHAYKUWH MOJIA OCTOSIHHBIX MArHUTOB.

MarnuTtHoe mojie TPOBOJHUKA ¢ TOKOM. KapThHa JUHUN WHIYKIIMA MarHUTHOTO TOJIA JIMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O IMPOBOJAHMKA, KaTyIIKU ¢ TOKoM. OnbIT Dpcrena. BzanmonelicTtBiue NpoBOJHUKOB C TOKOM.

Cuiia AMriepa, €€ MOJlyJIb M HallpaBJICHUE.

Cuna Jlopenua, e€ Monynb 1 HanpasiieHUE. [[BuxkeHNe 3apsyKEHHONW YacTULIbI B OJJHOPOIHOM MarHUTHOM nojie. PaGota cuisl Jlopenua.

SIBneHue HIEKTPOMArHUTHOM WHAYKIMU. [lOTOK BekTOopa MarHUTHOM WHAYKIMH. OJEKTPOJABIIKYINAS CHJIA WHIYKIUH. 3aKOH
3JIEKTPOMArHUTHOM MHAYKIMU Papajes.

BuxpeBoe snekTpuueckoe Mmoje. DNEKTPOABIXKYIIAas Cuia HHAYKIMM B IPOBOJHHUKE, JBMXKYLIEMCS IOCTYNATEIbHO B OJHOPOJHOM
MarduTHOM IIOJIE.

[IpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HME CAMOMHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHIYKIUU.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHudeckue yCTpONCTBa M MPAKTHUYECKOE MPUMEHEHHE: TOCTOSHHBICE MAarHUTHI, SJIEKTPOMArHUTBI, 3JEKTPOJIBUTATEIh, YCKOPUTETH
3JIEMEHTApHbBIX YACTHUILI, UHIYKIMOHHAS M€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHHUE DJIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIvHUY MHIYKITUY MAarHUTHOTO TIOJISI.

B3aumMogeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SBneHne AIMEKTPOMAarHUTHON UHAYKITHH.

IIpaBuio JleHua.



3aBUCUMOCTD 3JIEKTPOJIBUKYILEH CHIIBI MHIYKIIMH OT CKOPOCTH U3MEHEHHUS MarHUTHOT'O ITOTOKA.
SIBneHune caMOMHTYKINH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yuenrne MarHuTHOTO MOJISL KATYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBieHUs 2IEKTPOMArHUTHOM WHIYKIIHH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUMHbIE KONEOAHUA

KonebarenbHnas cucrema. CBoOoaHble MexaHudeckue kosebanus. ['apmonndeckue konebanus. Ilepuox, dactora, ammuiutyga U ¢asza
konebanuid. [lpyxuHHBIH MasTHUK. MaTeMaTH4ecKnii MasTHHK. YpaBHEHHE TrapMOHHMYECKHX Kosiebanuid. [lpeBpamienne sSHEprum mpu
rapMOHHYECKUX KOJIEOaHUX.

Konebarenbubiii koHTyp. CBOOOJHBIE 3JIEKTpPOMAarHUTHbIE KOJEOaHUs B UACATBHOM KOJeOAaTeIbHOM KOHTYpe. AHAJIOTHS MEXAY
MEXaHUYECKUMH U JIEKTPOMarHuTHbIMH KosnebanusMu. @opmyina TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B UJI€aJIbHOM KO0JIeOATeIIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaromuX KoieOaHWsX. BeIHYXKIEeHHBbIE MexaHW4Yeckue Kosebanus. PezoHaHc. BbIHYXIEHHBIE 3JI€KTPOMAarHUTHBIC
Koje0aHusl.

Ilepemennbiit Tok. CHHYCOMJAJIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh NMEPEMEHHOIO TOKA. AMIUIMTYHOE M ACUCTBYIOLIEE 3HAYEHUE CHIIBI
TOKa Y HAINPSKCHMUS.

Tpanchopmarop. IlpousBonacTBo, mepepaya U NOTPeOIEHUE DJIEKTPUUECKONM HHEPruu. OKOJIOTMYECKHE PHUCKHM MpU TPOU3BOJICTBE
anekTposHepruu. KynbTypa ucnosap30BaHus 2JIEKTPOIHEPTUN B TOBCEITHEBHOM JKHU3HH.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHNE: MIEKTPUUYECKUI 3BOHOK, TEHEPATOp MEPEMEHHOTO TOKA, IMHUU JIEKTpoIepe1ad.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeNbHOM cucTeMbl (IPY>KUHHBIN UM MAaTEMaTUYECKUI MasITHUK).

Hab6mronenune 3aryxaronumx Kojie0aHu.

HccnenoBanue cBONCTB BBIHYK/IEHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHUS.

OcmorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAPSKEHUS! OT BPEMEHHM ) JJIs DJIEKTPOMAarHUTHBIX KOJIeOaHUH.

Pe3onanc npu nocnenoBaTenbHOM COETUHEHNH PE3UCTOPa, KaTYIIKW HHAYKTUBHOCTU U KOHJIEHCATOpAa.

Mozens TMHUY 3JIEKTPOIIEpEIauH.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPHOAA MAJIBIX KOJIEOaHUI rpy3a Ha HUTH OT AJMHBI HUTU M Macchl rpysa.

HccnenoBanue nepeMeHHOro TOKa B LIETH U3 M1OCIIE0BATEIbHO COENHEHHBIX KOHAEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHuueckue BOJIHBI, yclI0BHUs pacnpocTtpaHeHus. llepuon. CkopocTs pacnpocTpaHeHus U JJIMHA BONHBIL. [lomepednsie u mMpoaobHbIE
BOJIHBL. IHTEepdepeHnys u nudpakims MeXaHH4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMkocTh 3Byka. BricoTa Tona. TemMOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBI. Y CJIOBUS U3Iy4EHUsI 3JIEKTPOMAarHUTHHIX BOJIH. B3anmHas opuenrtanus BektopoB E, B, V B anexkTpoMarautHoi
BosiHe. (CBoMCTBAa 3JEKTPOMArHUTHBIX BOJIH: OTpak€HHe, MpejJoMIIeHue, mnonsgpuzanus, audpakuus, wuHTepdepenuus. CKopocTb
JIEKTPOMAarHUTHBIX BOJIH.

[Ikana s5eKTpoMarHuTHBIX BOJH. [IpiMeHeH e 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI paUOCBA3U U TEIEBUACHUS. Paguonokanus.

DNEKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHnyeckue yCTpoiiCTBa M NPAKTHYECKOE NMPUMEHEHHME: MY3BIKAJIBHBIE HWHCTPYMEHTBI, YJIbTPa3BYKOBas IUArHOCTHKA B TEXHHUKE U
MeIUIUHE, pajgap, paAHONPUEMHHIK, TEIIEBU30p, aHTeHHA, TenaedoH, CBYU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoCTpaHEHHUE MOMEPEUHbIX U MPOJOIBHBIX BOJIH.

Kone6tomeecs Teno Kak HCTOYHHK 3BYKA.

Habutoienue otpakeHus U NpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtoienue nntepdepeHnu U AMPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HabmtoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA € aMITJIUTYIOM U 4aCTOTOW KoJleOaHUH.

NccnenoBanue cBONCTB JIEKTPOMAarHUTHBIX BOJIH: OTpaskeHUE, MPeIoMIIeHHE, ospu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeiiHOe pacnpocTpaHeHUE CBETa B OMHOPOIHOM cpene. JIyd cBeta. TodeuHblid HCTOYHHK CBETA.

OTtpaxxeHnue cBera. 3aKOHbI OTpakeHUs cBeta. [locTpoenue n300pakeHui B IIIOCKOM 3epKale.

[Ipenomnenue cBera. 3akOHbI MpeNOMJICHHS CBeTa. AOCONIOTHBIM MOKazaTesnb mpenomwiieHus. I[lomHoe BHYTpeHHee OTpaskeHHe.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cseta. CnoxxHbIi cocTaB Oesnoro cBera. LIBer.



CoOuparomie M pacceuBarolive JMH3bl. ToHKasg jMH3a. DOKYCHOE paccTOSHME W ONTHYecKas cujla TOHKOM muH3blL. IlocTpoeHue
n300pakeH B COOMPAIONIMX U pacceuBaroIluX JuH3ax. @opMysa TOHKON JIMH3bIL. Y BeJIMYEHUE, TaBaeMO€e JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBast ontuka. MuHtepdepenums cpera. KorepeHTHble HCTOYHHMKH. YCJIOBUS HAONMIOJCHHS MaKCUMyMOB W MHHUMYMOB B
UHTEPHEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HUCTOYHUKOB.

Hudpakuus ceera. AudpakuuonHas penérka. Y cioBre HaOlI0JeHHs ITIaBHBIX MAaKCUMYMOB NP IIaJICHUM MOHOXPOMATHYECKOI0 CBETa Ha
IU(PPaKIHOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa M NpaKTUYECKOE IPUMEHEHME: OYKH, JIyna, (hoToammapar, MPOEKLHMOHHBIM ammapaT, MMKPOCKOII, TEJIECKOII,
BOJIOKOHHAs! ONTHKA, JU(PPaKIMOHHAS peIIETKA, OJIIPOU.

Jlemoncmpayuu

[IpsiMmosmHEIHOE pacTpocTpaHeHHe, OTPAKEHHUE U MpesloMIIeHne cBeTa. OnTudeckue npudopsI.

[TonHOe BHYTpeHHee oTpakeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOMCTB H300paykeHU B JIMH3AX.

Mopenn MEUKpOCKOIA, TEIECKOIIA.

HaGmronenue nunrepdepeHiuu ceera.

Habmtonenue nudpaxkuuu cera.

HabmtoneHnue nucnepcuu cBeta.

[TonydyeHune ciekTpa ¢ HTOMOIIbIO PU3MBI.

[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKIHOHHON PELIETKY.

HabmtoneHune nonsipuzaiuy cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nokaszarens IpeaoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB N300paKeHH B TMH3aX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH
['panHunpl NPpUMEHUMOCTH KJlacCMuecKod MexaHukH. [locTymarbl crenualbHONM TEOPHUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJIS
CKOpPOCTH CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIBHOCTH DUHINTEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALIEHUE JUIUHBI.



9HeprI/I${ 1 UMITYJIBC peHHTHBHCTCKOﬁ qaCTHUIbI.
CBs13b Macchl ¢ 3Hepmeﬁ 1 UMITYJIbCOM peHHTHBHCTCKOfI qaCTHUILIBI. 9Hepm;1 ITOKOA.

Paspen 7. KBanToBas pusuka

Tema 1. dnemenmol KGAHMOBOI ONMUKU

®dotonbl. opmyna [Tnanka cBs3u SHEpTHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJIbC (POTOHA.

OtkpseiTue u uccnenoBanue ¢porodddekra. Onwitel A. I'. CtoneroBa. 3akonsl dorodddekra. YpaBHenue DiiHmTeHa i GoTodrddexra.
«Kpacnas rpanuna» porodrddexra.

JaBnenue cBera. Onbwithl [1. H. JIeOenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHUYEeCKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHEHUE: (DOTOAIEMEHT, (OTOAATYUK, COTHEUHAsT OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IUHKOBOM IIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

Cseroauos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pedepdopaa no paccesHuto o -uactuil. [lnanerapuas monens atoma. [loctymnarer bopa. M3nydyenne u
MoTJIoNIeHNE (POTOHOB MIPH MEPEXO0JI€ aTOMa C OJTHOTO YPOBHS SHEPIUH Ha JIpyroil. Bussl criekTpoB. CHieKTp ypoBHEH SHEPTUU aToMa BOJAOPOIA.

BosiHoBBIE cBOMicTBa yacTull. BonHbl ae bpoinsa. KoprnyckynsspHO-BOIHOBOW Tyaau3M.

CHnoHTaHHOE U BBIHYKJIEHHOE U31yYeHHE.

TexHuyeckue ycTpoiCcTBa U MPaKTUYECKOE MPUMEHEHUE: CIEKTPAbHBIN aHAIHU3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBINA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopna.

Omnpenenenne JTMHBI BOJTHBI Jlazepa.

Habmoienne TuHeHYaThIX CIIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

Hal6mronenne nuHeHyaToro crekTpa.

Tema 3. Amomnoe aopo



DKCIIepUMEHTBHI, 10Ka3bIBAIOLINE CIOXKHOCTh CTpoeHus sapa. OTkpeiTue paguoakTuBHOCTH. OnbITel Pe3epdopaa no onpeneneHuto coctaBa
parnoakTUBHOrO n3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3iydeHus. BiausHue paguoakTHBHOCTH Ha )KUBbIE OPIaHU3MBI.

OTkpeiTHE IPOTOHA U HeWTpoHa. Hyknmonnas mozaens sinpa ['elizen6epra—Banenko. 3apsn siapa. MaccoBoe uucio sapa. M3oromnsl.

Anbda-pacnan. DneKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnal. ['amMmma-u3inydyenue. 3aKoH paJuoakTUBHOTO pacaia.

OHeprust CBA3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.

Snepubie peakuuu. JleneHue u CUHTES sJIEP.

SAnepusnii peakrop. TepmosinepHbiii cuHTe3. [IpoOieMbl W TEPCIEKTUBHI SACPHON HIHEPTeTHKH. DJKOJIOTHYECKHE AaCIEKTHI sICPHOMN
SHEPreTUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metozbl HaOIIOACHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

®yHnaMeHTaIbHBIE B3aUMOACHCTBHS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHuuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: JO3UMETP, Kamepa BuibcoHa, saepHblil peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIIUX YaCTHII.

YVuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTorpadusim).

Pa3neu 8. DiieMeHTBI ACTPOHOMMH M ACTPOPHU3UKH

Dranbl pa3BuTHs acTpoHOoMUH. [IpUKiaHOe U MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, spkue 3BE3/IbI, MNIAHETHI, UX BUAUMOE JBHUKEHUE.

ConHeyHas cucTeMa.

Connue. ConHeuHast akTUBHOCTh. Mcrounuwk »sHeprunm ConHma u 3BE3A. 3BE3NBI, MX OCHOBHBIE XapaKTepuUCTUKHU. Jluarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTBHY». 3BE3/BI TJABHOM MOCIEAOBATEIHHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTb» MJisi 3BE3] TJIaBHOM
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee cTpoenne 3BE31. COBpEMEHHBIC TPEACTABICHHS O MPOUCXOXKACHUH W dBotonnu ConHIAa U 3BE37. DTaImbl
JKU3HU 3BE3]I.

Mnineunsiii [TyTe — Hama [Manaktuka. [lonoxxenne u aBmxenue Connua B ['anaktuke. Tunsl ranaktuk. Pagunoranaktuku u kBa3zapsl. U€pHblie
JBIPBI B SIAPAX TAIAKTHK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa60:ma. PasOeranue ranaktuk. Teopust bonbiioro B3psiBa. PenukToBoe uzinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.



Vuenuueckue nabnrooenus

HaOntoneHuss HEBOOPYKEHHBIM IJ1a30M C MCIIOJIb30BAaHHEM KOMIBIOTEPHBIX IPUIOKEHUNH A ONpEJeNIeHHs IOJIOKEHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be31s CEeBEPHOTO MONYIIAPUS U SIPKHE 3BE3/IBI.

Habmronenus B reneckon Jlynsl, muianet, Mieunoro Ilytu.

O6o0maronee NnoBTOpeHne

Ponb Qu3MKu U acTpOHOMHUM B 3KOHOMHUYECKOH, TEXHOJOTHYECKOH, COLMAIBHON U 3TUYECKOH cdepax AesTeNbHOCTH 4YelIOoBEKa, POilb U
MecTO (M3MKM M aCTPOHOMHMM B COBPEMEHHOW HAy4YHOW KapTHHE MHpPA, pOib (PU3MYECKOH TeopuH B (HOPMUPOBAHMHM NPEACTABICHUN O
¢bu3nIecKoil KapTHHE MUPA, MECTO (PU3NIECKOIN KApTHHBI MUPa B 00IIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexnpeamMeTHbIe CBSI3H

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocylecTBIsSeTCs € yUETOM CO/AEPIKATENbHBIX MEXKIIPEIMETHBIX CBsI3€l ¢ KypcaMu
MaTEeMaTHKH, OMOJIOTHH, XUMHUH, TeOTpapuu U TEXHOJIOTHH.

Meswcnpeomemmusie noHAmus, CBSI3aHHBIE C W3YUYEHHEM METOJOB HAYyYHOTO IIO3HAHUS: SBJICHUE, HAYYHBIH (aKT, rUImoTes3a, (hpusnyeckas
BEJIMYMHA, 3aKOH, TEOpHsl, HAOII0IeHUE, IKCIIEPUMEHT, MOAETHUPOBAHNE, MO/IENb, U3MEPEHUE.

Mamemamuka: pelieHHMEe CHCTEMbl YPaBHEHUH, TPUTOHOMETpUYECKHE (QYHKLUU: CHHYC, KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKLIUH HAa OCH KOOPIHMHAT, CIOKEHHUE BEKTOPOB, MPOU3BOJHBIC AIIEMEHTAPHBIX (PYHKITHI,
MIPU3HAKU 1101001 TPEYTOJIbHUKOB, OIIPEIETICHHE TUIOIIAIU IUIOCKUX QUTyp U 00BbEMa Tel.

Buonoeus: snexTpuyeckue sBICHHUS B JKUBOM NpHpoJie, KojeOaTelbHble IBM)KEHUS B KMBOM HPUPOJAE, ONTUYECKHUE SBICHHUS B >KUBOM
MIpUPOJIE, AEUCTBUE PAIUALIMH HA KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTaUINYECKasl CTPYKTypa TBEPABIX TEJ, MEXaHU3MbI 00Opa30BaHMs KPUCTAUIMYECKON pElIETKH,
CHEKTPaJIbHBIN aHAIIN3.

I'eozpaghus: MmarHUTHBIE MOJIIOCA 3€MITH, 3aJI€)KU MarHUTHBIX Py, GOTOChEMKA 3€MHOM MOBEPXHOCTH, MIPEJCKa3aHIE 3eMIIETPSICEHUH.

Texnonocus: JTMHUM DJIIEKTPOINEpENay, FEHEPATOP NMEPEMEHHOIO TOKA, DJIEKTPOABUIATElb, MHAYKLIMOHHASA I1€4b, pajgap, paavuolpUEMHUK,
TEJEeBU30p, aHTeHHA, TesepoH, CBY-neub, MpOEeKIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COHEYHas 0aTapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPEIMETA

Cormacao ®I'OC COO, ycraHaBIMBarOTCs TPEOOBAHMS K PE3YJIbTaTaM OCBOCHHSI O0yUYaIOIIUMHKCS IIPOrPaMM CPEIHEro 001Iero oopa3oBaHus:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUSA ydeOHOro mnpeamera «@DuU3uKa» JOJKHBI OTpakaThb TOTOBHOCTb U CIOCOOHOCTh OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI C(OPMHUPOBAHHON BHYTpEHHEW MMO3UIMENH JIMYHOCTH, CHUCTEMOI II€HHOCTHBIX OPHEHTALMi, MO3UTHUBHBIX BHYTPEHHUX
yOeXIeHH, COOTBETCTBYIOIIUX TPAAULIMOHHBIM IIEHHOCTSAM POCCHICKOro 00LIecTBa, paCUIMPEHHE )KU3HEHHOTO ONbITa U OIbITAa JACATEIbHOCTH B
IIPOLIECCE pean3allii OCHOBHBIX HAIIPABIICHNUN BOCIIUTATEIbHOM IE€ATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaska1aHCKOro BOCIUTAHUSA:

Cc(OPMHPOBAHHOCTb TPAKIAAHCKOH MO3UIMK 00yUaIOIIErocsi Kak akTUBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUHCKOro OOLIEeCTBa;

IPUHATHE TPATULMOHHBIX O0IIEYEIOBEYECKUX IT'YMAHUCTUUECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX I'PaXJAAHCKOI0 00IECTBA, yYaCTBOBATh B CAMOYIIPABIIEHUU B 00pa30BaTeIbHON
OpraHu3alNy;

YMEHHUE B3aMMOIEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIUSAMH U Ha3HAUYCHUEM;

TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOU JNEATENBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K FOCYIapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHbBIE PEIIEHUs, OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH,
B TOM YHCJIE B J€ATEIBHOCTH YYEHOIO;

OCO3HAHME JIMYHOTO BKJIaJIa B MOCTPOEHHE YCTOWYMBOTO OYAYILEro;

4) 3¢cTEeTHYECKOro BOCIIUTAHUA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIOUasi 3CTETUKY HAyYHOTO0 TBOPUECTBA, MPUCYIIEro (U3NIECKOil HayKe;

S) TPyAOBOI0 BOCIIMTAHHUSA:



HWHTEpPEC K pa3IMyHbIM cdepam npodecCHOHATBLHON ACATEIBPHOCTH, B TOM YHCIIC CBSI3aHHBIM C (PHM3UKOW M TEXHUKOW, YMEHHE COBEPIIATH
OCO3HAHHBIN BRIOOp OyayIieH nmpodeccun U peaTru30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JIaCTH (PU3MKH HA MPOTSHKEHUN BCEH KHU3HH;

6) ’K0JIOTNYEeCKOT0 BOCITUTAHHUSA

c(hOpPMHUPOBAHHOCTD IKOJIOTUUYECKON KYJIbTYphI, 0CO3HAHHE II100aJTbHOTO XapaKTepa SKOJOTHUECKHUX MTPOOIeM;

IJIAHUPOBAHUE M OCYIIECTBICHHUE ICUCTBUI B OKPYXKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS 11€JICH YCTOMYMBOTO Pa3BUTHSI UEJIOBEUYECTBA,;

pacIIMpeHue ONbITa ACITEILHOCTH YKOJIOTUYECKON HAMIPABICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUH 10 (DU3HKE;

7) 1EHHOCTH HAYYHOT'0 MO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3HUECKOI HAYKU;

OCO3HaHUE IIEHHOCTU HAyYHOU AESITeNbHOCTH, TOTOBHOCTh B IIpOIlecce U3yUeHHs (PU3UKH OCYLIECTBIATH MPOCKTHYIO U UCCIIEI0BATEIbCKYIO
JeSTeIbHOCTh HHIUBUIYaTbHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe1bHbIE YyHHBepCcAIbHbIe y4eOHbIe AeliCTBHSA
ba3oBble JlornyecKkue AeicTBHA:
CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaIU3UpPOBaTh MIPOoOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIpEeAEIATh LENN JAEeSITeIbHOCTH, 3a]]aBaTh MapaMeTPbl U KPUTEPUU UX TOCTUKEHUS;
BBISIBJIATH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B pacCMaTpUBAEMbIX (PU3MUECKUX SBICHUSAX;
pa3pabaTrbIBaTh IUIaH pelIeHUs MpoOIeMbl ¢ yIETOM aHAIN3a UMEIOIINXCS MaTepHalIbHBIX U HEMaTepUaIbHbBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LENSIM, OLICHUBATh PUCKU MOCIEACTBUN JEATEILHOCTH;
KOOPJIMHHUPOBATH U BBIIOJIHATE PA0OTY B YCIOBUAX PEaIbHOT0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOIECHCTBUSI;
pa3BUBaTh KPEaTMBHOE MBIIUIEHUE NPU PEIIEHUH KU3HEHHBIX MPOOIEM.
ba3oBble uccienoBarebCKue AeHCTBHA:
BJIa/I€Th HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHU U METOAaMU (PU3HMUECKON HAYKH;
BJIa/IETh HaBBIKAMHM Yy4€OHO-HCCIIEOBATENLCKOM M TPOEKTHOM AEsITeNbHOCTH B 00JacTH (DU3MKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB peIIeHus 3a/1a4 (PU3HMUECKOro CoAepkKaHUs, IPUMEHEHHUIO PAa3IMYHBIX METOJIOB ITO3HAHHUS;
BJaJIeTh BUAAMHU JESATEIBHOCTH MO MOJYYEHHWIO HOBOTO 3HAHMA, €r0 MHTEpHpeTalud, NpeoOpa3oBaHUIO0 W MPUMEHEHHIO B PAa3JIMYHBIX
y4eOHBIX CUTYaIUSIX, B TOM YHCIIE IPU CO3aHUH YyU€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyalM3UpPOBaTh 3ajiauy, BbIIBUTATh THIIOTE3y €€ pelIeHMs, HAXOAUTh apryMEHTHI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

AHAJIM3UPOBATD IMMOJTYYCHHBIC B XOAC PCHICHUA 3aJa4r PE3YJIbTAThbl, KDUTHUYCCKHU OLUCHUBATH UX JOCTOBCPHOCTD, IPOTrHO3UPOBATH U3MCHCHUC
B HOBBLIX YCJIOBUAX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHbIE 3374l B 00pa30BaTEIbHOM JESTEIILHOCTH, B TOM YUCIIE IIPU U3YyYeHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMCTh IICPCHOCUTH 3HAHUSA 11O (bPISI/IKC B IMIPAKTUYCCKYIO OGH&CTB KUBHCACATCIIbHOCTH,

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIC HJIEU, TIPEJUIaraTh OPUTHHANBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undopmanmeii:

BJIAACTh HABbIKAMHU IMOJTYYCHUSA HHq)OpMaIlI/II/I (1)I/ISI/I‘~I€CKOI‘O COACPpIKaHNUA U3 MCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATH
MOKCK, aHAJIN3, CHCTEMAaTU3alIMI0 U UHTEPIIPETALNIO HH(POPMAIIUK Pa3IMYHBIX BUAOB U (hOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOJI30BATh CpCACTBA I/IH(i)OpMaIII/IOHHI)IX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUU B PCIICHMHU KOTHUTHUBHBIX, KOMMYHHWKATHUBHBIX H
OpraHU3AIMOHHBIX 33Jlad C COOJII0JICHHEM TPEeOOBAHMI IPrOHOMHKH, TEXHUKH O€30MaCHOCTU, TUTHEHBI, PEeCypcoCOEpekeHUs, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM O€30MacCHOCTH;

CO3/1aBaTh TEKCTHI (PUZUYECKOTO COACPKAHUS B Pa3IUUHBIX opMaTax ¢ yu€TOM Ha3HaueHUsI HHGOPMAIIUU U 1IeNIeBOM ayqUTOPHH, BHIOHpast
ONTUMAJIbHYIO (POPMY IIPEJICTABICHUS U BU3YyaIU3aI1H.

KoMMmyHuKaTHBHBIC yHHBeEpPcaIbHbIe Y4eOHbIC JeHCTBHUSA:
OCYILECTBIIAThH OOLIEHHE HA YPOKaX (PU3MKU U BO BHE-YPOUHOU JESITEIbHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(IMKTHBIX CUTYallMi U cMAr4aTh KOH(QIUKTHL;
Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIMBUAYAIbHON pabOThI;
BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C yU€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 WJIeHa KOJJICKTHBA,
IIPUHUMATH LIEJIA COBMECTHOM JEATEIIBHOCTH, OPraHU30BBIBATHL M KOOPAMHHUPOBATH JEUCTBUA IO €€ NOCTHIKEHMIO: COCTAaBJIATH ILIAH
NEeNCTBUI, pacrpeaensTh pOIH ¢ yuETOM MHEHUN YYJaCTHUKOB, 00CYK/1aTh Pe3yJIbTaThl COBMECTHOM pabOTHI;
OLICHHMBATh KAYECTBO CBOETO BKJIA/1A U KaXJ0r0 yYaCTHHUKA KOMaH bl B OOIIUN pe3yabTaT 1o pa3pab0TaHHBIM KPUTEPUSIM;
IIpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UAEH C ITO3ULIMY HOBU3HBI, OPUTMHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;



OCYLICCTBIIATE ITO3UMTUBHOC CTPATCTHUYCCKOC IIOBEACHHE B Pa3JIMYHBIX CHUTYyAlUAX, IIPOABIIATH TBOPUCCTBO U B006pa}KeHI/Ie, OBITE
MHHUIMAaTHUBHBIM.

PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranuszaums:
CaMOCTOSITENIFHO OCYILIECTBIIATh MMO3HABATENIbHYIO AESITENBHOCTh B 007acTH (M3UKM U aCTPOHOMHUH, BBIABIATH MPOOJIEMBI, CTaBUTh U
(dbopMynpoBaTh COOCTBEHHEIC 3a/1a4H;
CaMOCTOSITENTFHO COCTaBISATh IUIAH PEIICHHS PACUETHBIX M KAYEeCTBEHHBIX 3aJ1a4, IJIaH BBIIOJHEHHUS MPAKTHYECKOW paboThI ¢ y4EToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOUTEHU;
JlaBaTh OLIEHKY HOBBIM CHUTYAIlHIM;
pacmmpsATh paMK{ y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX TPEATTOYTEHHIA;
JieTIaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;
OLICHUBATh MPHUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (HOPMHUPOBAHHUIO U TPOSBICHHUIO JPYIULIUU B 00JAaCTH (U3MKH, IOCTOSHHO IOBBIIIATH CBOM 0Opa3oBaTeNbHBIA U
KYJIbTYpHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHATbHbI HHTEJIEKT:
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B 1€ TEIHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB IETISIM;
BJIaJIeTh HAaBBIKAMU [TO3HABATENbHON pedIeKchH Kak OCO3HAHUS COBEPIIAEMbIX AEHCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAaHUII;
WCTIOJIH30BATh MPUEMBI peIICKCHUU JIJISl OIICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHHUS IO UX CHIKEHHMIO;
IIPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MIPH aHAJIN3€ PE3yJIbTAaTOB ACATEIbHOCTH;
MPUHUMATH €05, TOHUMAst CBOM HEJIOCTATKH U JIOCTOMHCTBA;
MPUHAMATh MOTHBEI M QpTYMEHTHI IPYTUX MPH aHAIIN3E PE3YNIbTaTOB ACITEIbHOCTH;
MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA ONIMOKH.
B mporecce nocTHKEHUS! JTMYHOCTHBIX PE3yJIbTATOB OCBOCHMS INMPOrpaMMbl MO (pU3MKE sl YPOBHS CpeJHEero obuero oOpazoBaHHs Y
00y4aroImuxcs COBEPIIEHCTBYETCS YMOLMOHATIbHBIN HHTEIUIEKT, PEANoIaralonui chopMUpPOBaHHOCTD:
CaMOCO3HaHUsI, BKJIFOUYAIOMIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHHME, BUJICTh HAINPABIICHUS Pa3BUTH COOCTBEHHOMH
SMOLIMOHANBHOM Cepbl, ObITh YBEPEHHBIM B ce0€;



CaMOpETYJIMPOBAHHUS, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh
aJanTHPOBATHC K YMOIIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIIATH THOKOCTD, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBALIMM, BKJIIOYAIOUIEH CTPEMIICHUE K JOCTMIKECHHIO LIEJIM U YCIIEXY, ONTUMHU3M, MHUIIMATUBHOCTh, YMEHHUE JAEHCTBOBATh
HUCXOS U3 CBOMX BO3MOYKHOCTEH;

AMITATUH, BKIIFOYAIOIICH CIIOCOOHOCTH MOHUMATh AMOIIMOHAIBHOE COCTOSHHUE IPYTHX, YYUTHIBATH €ro IPH OCYIIECTBICHHH OOIICHMS,
CIIOCOOHOCTH K COYYBCTBHIO U COTIEPEIKUBAHUIO;

COILIMATIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C JAPYTUMHU JIOABMH, 3a00TUTHCS, TPOSBISTh WHTEPEC U
pa3perath KOHQIHKTHL.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 10 ki1acce npeaMeTHble pe3ylnbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaxaTb c(hOPMUPOBAHHOCTh Yy OOydaromuxcs
YMEHUU:

JIEMOHCTPHPOBATH HA TIPUMEpaxX Pojb U MECTO (PM3KUKH B (POPMUPOBAHHH COBPEMEHHOI HAYYHOW KAPTHHBI MUPA, B PA3BUTHH COBPEMEHHON
TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIOJCH;

YUUTBIBaTh IPAaHUIIBl TPUMEHEHUS U3YyYEHHBIX (U3UUECKUX MOJeNel: MaTepuaabHas TOYKA, HHEPLUHUAIbHAs CUCTEMa OTCUYETa, aOCOIIOTHO
TBEPAOE TENO, UACATBHBIA a3, MOAEIU CTPOSHUS Ta30B, KUAKOCTEN U TBEPABIX TEJ, TOUCUHBIN AIEKTPUUECKUHN 3apsj MpU pelieHuN PU3NUEeCKUX
3a1ad4;

pacrio3HaBaTh (pu3Mueckue siBIeHHs (IIPoIecCchl) U OOBSCHATH UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJEKYISIPHO-KUHETUYECKOH Teopuu
CTPOEHUS BEIECTBA U IEKTPOIMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHHOE JBI)KEHUE, CBOOOIHOE MaJICHNE Tell, IBUKEHHE 10
OKpPY>KHOCTH, MHEpLUs, B3auMozeicTBue Tei, 1uddy3ns, OpoOyHOBCKOE JBUKEHHE, CTPOCHUE KHUAKOCTEH U TBEPABIX Te, U3MEHEHHE 00bEMa Tel
IIpU HarpeBaHuu (OXJIAX/IEHUH), TEIUIOBOE paBHOBECHE, UCIIapEeHUe, KOHICHC CAllMsl, IJIaBJIeHHe, KPUCTAJUIN3AllMs, KUIIEHNE, BIIaXXHOCTh BO3/yXa,
MIOBBIIICHNUE JABJICHU I'a3a IIPU €r0 HAarPEBAHUM B 3aKPBITOM COCYZE, CBA3b MEXKAY ITapaMeTpaMH COCTOSHUS ra3a B U30IIPOLeccaX, dIEKTPU3alus
TeJl, B3aMMOJICHCTBHE 3aps/I0B;

OIHCHIBATh MEXAaHUUECKOE TBUKEHHE, UCTOIb3Ys (PU3NUECKHe BEIMUNHBI: KOOpJAUHATA, MMyTh, IEpEeMEIEHIE, CKOPOCTh, YCKOPEHHUE, Macca
TeNa, cuja, UMITYJIbC Tela, KHHEeTUYeCKasi SHEprusi, MOTEeHIMalIbHas SHEPrusi, MeXaHndyeckas padoTa, MeXxaHUYecKas MOIIHOCTb; MpU OMHCAHUU
MPAaBUJIBHO TPAKTOBATh (PM3UUECKUIN CMBICI MCIIOJIb3YEMBbIX BEIUYHH, UX 0003HAUCHHS M €IMHUIIBI, HAXOIUTH (POPMYIIbI, CBA3bIBAIOIINE JAHHYIO
($U3NYECKyI0 BETUUMHY C IPYTMMHU BEINYMHAMU;

OIMCHIBATh U3YYEHHBIE TEIJIOBBIE CBOICTBA TEN M TEIUIOBHIE SIBJICHUS, MCIONb3Yyd (PU3NYECKHE BEIMYMHBL: JIaBJIeHUE Ta3a, TeMIeparypa,
CPEIHsIsl KHHETHYECKask SHEPTHsI Xa0TUYECKOTO IBH)KEHHS MOJIEKYJI, CPETHEKBAIPATUYHASL CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSA



SHeprus, pabota rasza, Ko3(GQUIHUEHT MOJIE3HOTO ACUCTBUS TEIUIOBOIO JIBUTATENs; IPU ONUCAHUU MPABWIBHO TPAKTOBATh (PU3MUECKHUI CMBICI
UCIOJIb3yEMBbIX BEJIWYMH, UX OOO3HAYEHMS M €IUHMIBI, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEJIMYMHY C APYIrMMHU
BEJIMYMHAM;

OIMCHIBATh M3YYEHHBIC SJCKTPUUYECKHE CBOMCTBA BEILECTBA M IJNEKTPHUUECKUE SBJICHHS (TIPOLIECCHI), MCIONB3YsS (hPU3MUYECKHE BEIUYHHBI:
NEKTPUYECKUH 3apsll, JIEKTPUUECKOE M0JI€, HAIPSHDKEHHOCTD I0JIsA, IOTEHLUAN, PA3HOCTh NOTEHIMAJIOB; IIPH ONMMCAHUU IPABHIIBHO TPAKTOBAThH
(bu3n4ecKuil CMbICI UCIIONIb3YEMBbIX BEJIMUNH, UX 0003HAYEHUS U €MHULIBL; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIUUUHY
C IPYTMMM BEJIIMYNHAMUY;

aHATM3UPOBATh (PU3UIECKUE MTPOIECCH U SBJICHUS, UCTIONB3Ys (PU3MUECKUe 3aKOHBI U MMPUHLIUIBL: 3aKOH BceMUpHOTO TsroteHus, 1, 11 u 111
3aKkOoHbl HBIOTOHA, 3aKOH COXPAHEHHsS MEXAHWYECKOW HHEPrMM, 3aKOH COXPAaHEHUS MMILYJIbCa, INPUHUUI CYNEPHO3ULUU CUJI, IPUHLHAI
paBHOINPABUs MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETHUYECKYK0 TEOPHIO CTPOEHUS BEILECTBA, Ia30BbIE 3aKOHBI, CBS3b CPEIHEU
KMHETUYECKOM PHEPruM TEIUIOBOTO JIBUYKEHUS MOJIEKYJ C aOCONIOTHOW TeMIlepaTypoM, MEpBbI 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAHEHUS
ANIEKTPUYECKOTO0 3apsia, 3akoH KyloHa, Ipy 3TOM pas3yinyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUUYECKOE BBIPAKEHUE U YCIIOBUS
(rpaHuIIbl, 00IACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TNPHUHLMIIBI JACHCTBUS MalllMH, NPUOOPOB M TEXHUUYECKUX YCTPOWCTB; pazivyaTh YCIOBUS HX 0€3011acHOTrO
HCIIOJIb30BAaHHUs B [IOBCETHEBHOM JKU3HU;

BBITIOJIHATH SKCIEPHUMEHTHI 110 MCCIEA0BaHNI0 (PU3NUECKUX SBJICHUM U MPOLIECCOB C UCIIOJIb30BAHUEM IPSMBIX M KOCBEHHBIX W3MEpPEHU,
npu 3ToM (QOpMyIUpOBaTh MpodiieMy/3aauy U TMIOTe3y y4eOHOro SKCHEpUMEHTa, cOOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyNOBaHHUS,
MIPOBOJIUTH OMBIT U (POPMYITMPOBATH BBIBOBI;

OCYILIECTBIATh MpPSMbIE UM KOCBEHHbBIE H3MEpEHHUS (PU3UUYECKUX BEJIWYMH, IPU 3TOM BBIOMpPATh ONTUMAIBHBIA CIIOCOO W3MEpEHUs u
HCIIOJIB30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (DU3MYECKMMM BEJIMYMHAMHU C HCIHOJIB30BAHHMEM IMPSIMbBIX HM3MEPEHUH, NMPU 3TOM KOHCTPYHPOBAThH
YCTAHOBKY, (MKCUpPOBAaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUjAE TaOiaMLl U rpaduKOB, JeNaTh BBIBOABI 10
pe3yibTaTaM MCCIIEI0BaHHUS;

co0roAaTh mpaBuiia 6€30MacHOro Tpy/a MpH MPOBEIEHUU HCCIEI0BaHUN B paMKaxX y4eOHOro SKCIepuMEeHTa, y4eOHO-UCCIIeI0BaTENbCKOM
Y TIPOEKTHOM JIEATEIBbHOCTH C UCIIOJIb30BaHNEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOpaTOpHOro 000py10BaHUS;

pemaTh pacy€THbIE 3a/1a4M C SBHO 33/JaHHON (PU3MUYECKOW MOJAEIbIO, UCTONb3Ys (PU3MUYECKUE 3aKOHBI U MPUHIUIBI, HA OCHOBE aHaIM3a
YCJIOBHSA 33/1a4M BBIOMPATh (PU3MYECKYIO MOJEIb, BBIACIATH (pU3HuecKkue BENUYMHBI U (OpMyIbl, HEOOXOaUMbIe AJs €€ pelieHHs], TPOBOAUTh
pacuéThl U OLIEHUBATh PEAIbHOCTD MOYYEHHOTO 3HAaUeHUs (PU3NUECKON BETHUNHBI,

penaTh Ka4yeCTBEHHBIE 3aJa4M: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEYMBYIO LEMOYKY PACCYKIEHUW C OMOPOM HAa M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKHUE SIBICHMUS;



UCIOJb30BaTh IPU PELIEHUH Y4YeOHBIX 3a/Jad COBpPEMEHHble MH(OPMAIMOHHBIE TEXHOJOTUH I IOMCKA, CTPYKTYpHUPOBAHMUS,
UHTEpIpETallud M IPEICTABICHHUsS Y4eOHOH M HAy4YHO-NOMYJISIpHOW HH(POpPMAaLUH, IMOJYyYEHHOM W3 Pa3JIMYHbIX HCTOYHUKOB, KPUTHUYECKH
aHAIM3UPOBATh MOITy4aeMyt0 HHPOPMAIIHIO;

MPUBOANUTH MPUMEPHI BKJIA/a POCCUHUCKUX W 3apyOeKHbIX yYEHBIX-(DU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE INPOLIECCOB OKPYKAIOIIETO
MUDA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHN;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 10 (Pr3KKe B TOBCEHEBHOM KU3HU JUIs oOecrieueHus: 0€30I1aCHOCTH IpU 00pallleHuy ¢ mpubdopamMu u
TEXHUYECKHMHU YCTPONCTBAMHU, I COXPAHEHHSI 3I0POBbSI U COOJIIOICHUS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYKAIOLIEH cperie;

paboTaTte B TpyIIe C BBIIOJHEHHEM pPAa3JIMYHBIX COLMAIBHBIX pOJICH, TUIAHUPOBAaTh PabOTy TPYNIBI, PAIMOHAIBHO pacIpeneisTh
0053aHHOCTH M IJIAHUPOBATh JAEATEIBHOCTh B HECTAaHJAPTHBIX CUTYalUAX, aJ€KBATHO OLIEHUBATH BKJIAJ Ka)KJOI'O W3 YYAaCTHUKOB I'DYIIbI B
peleHre paccMaTpuBaeMoi MpoOIEMBI.

K konmy oOyuenust B 11 kiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)xaTb C(HOPMUPOBAHHOCTH Y O0YYarOIIUXCs
YMEHUI:

JI€MOHCTPHPOBATh HAa MpUMepax pojb U MEeCTO (PU3UKU B (POPMUPOBAHHM COBPEMEHHOI HAy4YHOW KapTHHBI MUpPA, B Pa3BUTHH COBPEMEHHON
TE€XHUKU U TEXHOJIOTUH, B IPAKTUYECKOH 1eATEIbHOCTH JIFOJIEH, LIETOCTHOCTh U €AMHCTBO (PU3NYECKON KapTUHBI MUPAa;

YUUTBIBATh TPAHMIIBI TIPUMEHEHUSI U3YUEHHBIX (PU3MUECKUX MOJENICH: TOYSUHBIA AIEKTPUUECKUH 3apsll, JIyd CBETa, TOUCYHBIH HCTOUYHUK
CBeTa, AJIepHas MOJIENb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO $/1pa IpY peleHNH PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBICHMS (IIPOLECCH) M OOBSACHATH MX HAa OCHOBE 3aKOHOB HJIEKTPOAMHAMHUKM M KBAHTOBOM (DU3HMKH:
JJIEKTPUYECKasl IPOBOAUMOCTD, TEIIJIOBOE, CBETOBOEC, XUMUYECKOE, MArHUTHOE JEHUCTBUA TOKA, B3aMMOJECHCTBUE MAarHUTOB, DJIEKTPOMAarHUTHAas
MHIYKIMSL, 1eHCTBUE MarHUTHOTO TOJISl HAa IPOBOJAHUK C TOKOM U JIBUKYIIUICS 3apsijl, 3J€KTPOMarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEIHOE
pacnpocTpaHEeHHE CBETa, OTpa)XeHHeE, NpeloMiIeHNe, HHTepdepeHns, Tudpakins U NOJIspU3allns CBETa, TUCIEpCcUs CBeTa, (POTOANEKTPUUECKUI
spdext (poTorddexT), cBeToBoe HaBieHHE, BO3HHUKHOBEHHE JMHEWYATOTO CIEKTpa aToOMa BOJOPOJA, €CTECTBEHHAss M HUCKYCCTBEHHas
PaguOAKTUBHOCTD;

OIMCHIBAaTh U3YUEHHBIE CBOMCTBA BEIIECTBA (IEKTPUUECKUE, MATHUTHBIE, ONTHYECKHE, SJIEKTPUUECKYIO IPOBOJAUMOCTD Pa3INYHBIX CPEN) U
AJNIEKTPOMAarHUTHBIE SIBIEHUSI (TPOILIECCHI), UCTIONb3Ys (U3NUYECKHE BETMYMHBL: 3JEKTPUUECKUN 3apsi]l, cuja TOKa, 3JIEKTPUUYECKOE HAaIpsKEHHE,
ANEKTPUYECKOE COMPOTHUBIIEHUE, PA3HOCTh MOTEHIIMANIOB, 3JEKTPOABIDKYIIAs cuia, padoTa TOKa, MHAYKLMS MarHMUTHOTO MOJs, cuila AmIepa,
cuna JlopeHna, HHAYKTUBHOCTh KaTYIIKH, SHEPIHs 3JEKTPUUYECKOTO M MAarHUTHOTO IOJIeH, MepHoa M 4yacToTa KojieOaHWi B KoseOaTeIbHOM
KOHTYpE, 3aps]l U CHJIa TOKa B MPOIIeCCe TapMOHMYECKUX IEKTPOMArHUTHBIX KoJjieOaHuH, POKycHOE pacCTOSHUE M ONTHYECKas CHJIA JIMH3BI, IPH
ONMCAaHWU TPABWIBHO TPAKTOBaTh (UINYECKUH CMBICT MCIONb3YEMbIX BEJIMYMH, HUX OOO3HAUYEHHS W EAMHMIBI, YKa3blBaTh (HOPMYIIHI,
CBSI3bIBAIOIIME TAaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;



OIMCBIBATh M3yYEHHbIC KBAHTOBBIC SIBJIEHUS U MPOLIECCHI, UCIOJb3Ys (PU3MUECKUE BETUUMHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA
BOJIHBI M YAaCTOTa CBETA, SHEPIUs U UMITYJIbC (POTOHA, MEPHOJ [TOJIypaciajia, SHEPIUs CBA3U aTOMHBIX AJI€p, IPU OIMCAHUY NIPABUIIBHO TPAKTOBATh
(U3NIEeCKUN CMBICI UCTIONB3YEMBIX BEJTMUNH, UX 0003HAYCHUS U €IMHHIIBI, YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3HMUECKYIO BETHUUHY
C IPYTMMU BETUYMHAMH, BEIYUCIIATH 3HaUCHHE (DU3NYECKON BETMUHHBI,

aHAJM3UPOBaATh (PU3NUECKUE IIPOLIECCH] U SIBIICHUS, UCII0Ib3Ys (GU3NYECKHUE 3aKOHBI U MPUHLHUIIBL: 3aKOH OMa, 3aKOHBI II0CJIE10BATEIbHOTO
U TapajyIebHOIO COEAMHEHUs IPOBOAHUKOB, 3akoH JDxoyns—JIeHna, 3akOH SJIEKTPOMarHUTHOM MHIYKLMH, 3aKOH HPSIMOJIMHEHHOrO
pacrpoCcTpaHeHHs CBETa, 3aKOHBI OTPAKEHHS CBETa, 3aKOHBI MPEIIOMIICHHS CBETa, ypaBHEHHE DifHITeHHA U1t poTodddekra, 3aKOH COXpaHEHH
SHEPruM, 3aKOH COXPAaHEHHUS MMIIYJIbCa, 3aKOH COXPAHEHHS 3JIEKTPUYECKOIo 3apsja, 3aKOH COXpPaHEHMs] MAacCOBOrO 4HMcia, MOCTynatel bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, IpU 3TOM pa3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBbIPaKEHUE U YCIOBHUS
(rpaHuIbl, 00IaCTH) MPUMEHUMOCTH;

OIIpeEIATh HAlPaBJIE€HUE BEKTOPA MHAYKIIMM MarHUTHOTO OJISI IPOBOJHUKA C TOKOM, CUJIbl AMniepa u cuiibl Jlopenna;

CTPOMUTH U OMKUCHIBATh N300paKEHNE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBINOJIHAT 3KCIIEPUMEHTHI 110 UCCIEI0BaHUIO (PU3MUYECKUX SBICHUN M MPOLECCOB C UCHOIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHHIA:
pu 3ToM (GOopMyIUpoBaTh MpodiieMy/3aady U T'MIIOTEe3y y4eOHOro SKCIEpUMEHTa, cOOMpaTh YCTAaHOBKY M3 IMPEAJIOKEHHOTO 000pyIOBaHHUS,
IIPOBOJUTH ONBIT U (POPMYJIUPOBATH BBIBOJIBI;

OCYILIECTBIIATh MpPSAMbIE U KOCBEHHbIE W3MEpPEHUS (PU3UYECKHX BEIMYUH, IMPU ITOM BBIOMPATh ONTUMAIBHBINA CIIOCOO H3MEpEeHUs u
HCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKN MOTPEIIHOCTEN U3MEPEHMUI;

UCCIIeIOBaTh 3aBUCUMOCTH (U3MYECKHUX BEJIMYMH C HCIOJIb30BAHUEM TMPSMBIX H3MEPEHUH: NMPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
¢uKkcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBHCHUMOCTH (DM3MYECKHX BEJIMYUH B BHJIE TaONMIl W rpauKoB, J1€1aTh BHIBOJBI IO pe3yJibTaTaM
HCCIIEIOBaHMUS;

co0uro1aTh MpaBuiia 0€30MacHOro Tpy/a MpHU MPOBEACHNUN UCCIIEA0BAaHUM B paMKaX y4eOHOIo SKCIEpUMEHTa, yueOHO-UCCIIe10BaTEeIbCKON
Y TIPOEKTHOM JEATEIBHOCTH C MCIIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOHCTB U 1a00paTOPHOTo 000py10BaHHUS;

pemars pacy€THbIE 3aJlayM C SBHO 3aJaHHOM (PU3MYECKON MOJEINbI0, UCHOIb3Ys (PU3MUEeCKHE 3aKOHBl M MPHUHIMIBI, HA OCHOBE aHaJlM3a
YCIIOBUS 33Jaud BBIOMPATh (U3NYECKYIO MOJENb, BBIACIATh (DU3MUECKHUE BEJIUYUHBI U (HOPMYIbI, HEOOXOIUMBIE A €€ peleHus, IPOBOIUTD
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAaUeHUs (PU3NUECKON BETHUNHBI,

pelaTe KayeCTBEHHbIE 33Jaui: BBICTpaMBaTh JIOTUYECKH HENPOTHBOPEUMBYIO LIETIOUYKY PACCYXJAECHHMHU C ONOpPOM Ha MU3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SIBICHHUS;

UCIOJIb30BaTh TPU pEHIeHUH Y4YeOHBIX 3aJad COBPEMEHHble HWH(GOPMALMOHHBIE TEXHOJOTUU JUISl TOHMCKAa, CTPYKTYpHUPOBAHMS,
UHTEpIpEeTallMl U TPEJICTaBICHUS Y4eOHOW W HAy4YHO-NONYJISPHOM HHGPOpMAIUH, TMOTYYEHHON W3 Ppa3IMYHBIX HMCTOYHUKOB, KPUTUUYECKU
aHAJIM3UPOBATh MOJydaeMyto HH(OpMaIHIo;



OOBSICHATh NMPUHLMIIEI ASHCTBUS MAIIMH, PUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3iauyaTh YCIOBHsS UX O€30IACHOIO HCHOJIb30BAHUSA B
IIOBCEIHEBHOM JKH3HY;

MPUBOANUTH IPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-(PU3UKOB B pPAa3BUTHE HAYKH, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUIA;

HCIOJIb30BaTh TEOPETUUECKUE 3HAHU 10 (pr3KKe B TOBCEHEBHOM KU3HU JUIs oOecrieyeHus: 0€30I1acHOCTH IpU 00pallleHuu ¢ mpubdopamu u
TEXHUYECKMMHU yCTPOICTBaMU, Ul COXPaHEHHs 310pPOBbs U COOIIOIEHHS] HOPM 3KOJOIMUYECKOI0 IIOBEJICHUS B OKpY KaloIIel cpese;

paboTaTe B TpyIIE C BBIIOJHEHHEM pPAa3JIMYHbIX COLMAIBHBIX pOJICH, IIAaHHUPOBAaTh PabOTy TPYNINbBI, PAIMOHAIBHO pacIpeneisTh
0053aHHOCTH W IUIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CHTYalUsX, aICKBAaTHO OLIEHMBATh BKJIAJ KaXIOTO M3 YYaCTHHUKOB TPYIIBI B
peleHre paccMaTpuBaeMoi pooIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA AKAJIEMUYECKHUX YACOB,
OTBOJMMBIX HA OCBOEHME KAXKJIOM TEMbI YYEBHOI'O ITPEJIMETA, U BO3MOXKHOCTH
HCIOJb30BAHUS IO 3TOM TEME SJIEKTPOHHBIX (IIU®POBBLIX) OBPA3OBATEJIBHBIX PECYPCOB.

10 KJIACC
KosunuecTBO 4acos DJIeKTPOHHbBIE
HaunmMmeHoBaHHe pa3aeiioB U TeM uudposbie
Ne /i P Konrpoubusie IlpakTuueckue (i pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®dusznka 1 METOIbI HAYYHOT'O O3HAHUSA 2 bubmorexa HOK
' ARL HAyH https://m.edso0o.ru/7f41bf72
Uroro no pazneny 2
Paznea 2. MEXAHUKA
bubanoreka LIOK
2.1 K 5
HHeMaTHia https://m.edsoo.ru/7f41bf72
bubanoreka LIOK
2.2 7
Hunavmia https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPaHEHUS B MEXAHUK! 6 1 1 bubmmorexa OK
' OHPbL coXpante CXAHIRE https://m.eds00.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON 9 | bubnmnorexa [JOK
' TEOpUHU https://m.edsoo.ru/7f41bf72




bubnunoreka LIOK

32 OCHORRI TepMOHHAMIKI1 10 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 Bu6mmoteka [JOK
' ®azoBbIe IEPEXO/IbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubnunoreka LIOK
4.1 1
IICKTPOCTATHIA 0 https-//m.edsoo.ru/7f41bf72
40 [TocTostHHBIM 25ekTpUyYeckuil TOK. TOKU B 12 bubnnoreka [JOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHast 11 1 3 bubnnoreka [JOK
) AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 | bubnmnoreka [JOK
' OTHOCHUTEIIBLHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

43 ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paszpen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 E£:$;;?S§8158§f410970
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IMpuioxenue 1 k padoueii mporpamMmme

KAJIEHAJAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

10 KUIACC
Kosnun4yectBo 4yacos DJIEKTPOHHbBIE Hdarta
Ne Kour MpakTu DOyHKIUOHAIbHASA upposbie J1aH aKT
Tema ypoka oHTpo P yHEH i pp . ¢
n/n Bcero  JbHBIe yeckme rPaMOTHOCTH o0pa3oBaTe/ibHbIE
padorbel | padoTHI pecypcbl
®duznka — HaykKa o pUpoJIe. WHTETPUPOBATH U bubmmoreka [JOK 1.09
1 Hayunsie MeTOABI TO3HAHUS 1 HMHTEPIPETUPOBATH https://m.edsoo.ru/ffOc
OKpY’Kalollero Mupa nHpopmaIuio 32e2
Poins 1 MecTo dusnku B 6.09
(hopMHUPOBaHUH COBPEMEHHOM bubnnorexa [JOK
2 Hay4HOU KapTHUHBI MUDa, B 1 https://m.edsoo.ru/ffOc
MPAKTUYECKOU JEATEIBHOCTH 33e6
JOJIEeU
MexaHH4eCcKOe IBIKEHIE. CBSI3U MEXTY 8.09
OTHOCUTENBHOCTD COOBITHUSAMH WU bu6mmoteka IIOK
3 MEXaHUYECKOTO IBUKECHUS. 1 YTBEPKACHUSIMU https://m.edsoo.ru/ff0c
Ilepemerienue, CKOpocTs, (mpUYMHHO- 3508
YCKOPEHHUE CIIEICTBEHHBIE
N OTHOILICHHUA, but6mmorekxa [IOK 13.09
PaBHOMEpHOE nIpsAMONIMHETHOE
4 1 OTHOIWICHUS apryMEHT https://m.edsoo.ru/ffOc
JIBH)KEHUE
— KOHTPapryMeHT, 3620
Te31C — IIPUMEp, bubmuoreka [{OK 15.09
PaBHOyCKOpEHHOE
5 3 1 CXOZCTBO — pa3nuyine https://m.edsoo.ru/ff0c
NPAMOJIMHETHOE ABUKEHHE
u 1p.) 372e




CBoOoaHOE majieHue. 20.09
bu6nmoreka [IOK
YckopeHue cBOOOTHOTO
6 https://m.edsoo.ru/ff0c
IMaJCHHUS.
39cc
Bxonnas k/p
KpuBosuHeiHOe 1BHKEHHE. bu6nuoreka LIOK 22.09
. HaXOIUTh U U3BJICKATh
7 JIBr>KeHre MaTepualbHOU https://m.edsoo.ru/ff0c
UHPOPMALIUIO
TOYKHU 10 OKPY>KHOCTU 3ada
[IpuHIUIT OTHOCUTETBLHOCTU 27.09
bubnunoreka LIOK
lNanunes. MuepnuanbHbIe
8 . https://m.edsoo.ru/ff0c
cucTeMbl oTcueTa. [lepBbiii 1bes
3aKkoH HproToHa I
IMOHUMATh 29.09
Macca tena. Cuna. [Ipuamun (aKTOIOrHUECKyIO
N bubnunorexa LIOK
cymneprno3unuu cui. Bropoit nHpopmaruio
9 https://m.edsoo.ru/ff0c
3akoH HrroToHa 115 (croxer, 1bes
MaTepUaIbHON TOYKH IMOCJIEJOBATEIHLHOCTh
coObITHI U Ap.)
. bubnuoreka [{OK 4.10
Tperuii 3axkoH HeroToHa a1
10 https://m.edsoo.ru/ffOc
MaTepUaIbHBIX TOUYEK
3be8
3aKOH BCEMUPHOTO TATOTEHHUS. bubmuoreka [IOK 6.10
11 Cuna tsxectu. Ilepas https://m.edsoo.ru/ffOc
KOCMHYECKas CKOPOCTh 3d00
Crna octi. 3axon T'vka bubnuotexa [JOK 11.10
12 ypyr ' yKa. https://m.edsoo.ru/ffOc
Bec Tena
3el8
13 Cuna tpenus. Koaddumment bubnuoteka [JOK 13.10




TpeHus. Cuiia COpOTUBICHUS
IIpU IBUYKEHUH TEJa B
KHUJIKOCTU WIN ra3e

https://m.edsoo.ru/ffOc
3f76

[ToctrynarensHoe 1 18.10
BpalllaTeIbHOE IBHKEHUE aHalIn3UpOBaTh, b OK
. noIMoTeKa
a0COIOTHO TBEPAOTO TeEJA. UHTEPIPETUPOBATH 0
14 JaHHBIC U IelIaTh https://m.edsoo.ru/ffOc
MowmenTt cuibl. [liiedo cumsl.
i COOTBETCTBYIOLHE 41a6
YcnoBus paBHOBECUS TBEPAOTO BBIBOJIBI
Tena
Nmnynbsc maTepuaibHOU 20.10
TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK 6 bubmmorexa [JOK
. Hay4yHOE 00BsCHEHUE
15 yi M https://m.edsoo.ru/ffOc
Nmnynbe cuibl. 3akoH SABJICHUI 436
COXPAHEHHUS UMITYJIbCA.
PeaktuBHOE ABMKEHNE
Pa6oTa 1 MOIIHOCT CHJIBL. pacrosHaBarb, 25.10
Kunernueckast sneprust HCIOB30BATE U bubnnorexa [JOK
= CO37aBaTh
16 MaTepUalIbHOW TOYKH. TeopeMa https://m.edsoo.ru/ffOc
5 " O0BSICHUTEILHBIE 4500
U3MEHEHUU KUHETUYECKOM
00 u3MeHe €THYECKO MOJLEIH 1
SHCpTIH peICTaBIICHUS
[loreHunanbHas SHEPTUs. 27.10
[ToreHnnuanbHast SHEPrus
yIpyro J1e()opMHUpPOBaHHON bubmorexa [IOK
17 https://m.edsoo.ru/ffOc
npyxuHsl. [loreHnmanbHas 461
46la
SHeprus Tena BOIU3U
MMOBEPXHOCTH 3eMITH
18 [ToreHnanbHbIC U IIPUMEHSATH bubmuoteka [IOK 8.11




HEIIOTCHIIMAIbHBIC CUJIBI.
CBs13b paboOTHI
HEIIOTCHIINAJILHBIX CHUJI C
M3MEHECHHEM MEXaHUYECKOM
SHEPrUU CUCTEMBI TeN. 3aKOH
COXpPaHEHUSI MEXaHUYECKOU
SHEpPruu

COOTBETCTBYIOIIHEC
CCTECTBCHHO-HAyUYHbBIC
3HAHUS IS
00BACHEHHS SIBIICHUS

https://m.edsoo.ru/ffOc
478c¢

Jlaboparopnas pabora 10.11
«HccnenoBanue cBsi3u pabOThI
19 CHJIBI C U3MEHEHHUEM
MEXaHUYECKON PHEPTUU Tela
Ha TIpUMepe PaCcTsHKEHUS
PE3UHOBOTO KI'yTa
KonTponbHas pabora no teme aHATH3UPOBATE, G oK 15.11
nonnoTexa
«Kunemaruka. /lunamuxa. MHTEPIPETUPOBATH I
20 JAHHBIC U JICNIaTh https://m.edsoo.ru/ffOc
3aKOHbBI COXPAHEHUS B
COOTBETCTBYIOLIHE 4b74
MEXaHHUKE» BHIBOJEL
OcHOBHBIE TIOJIOKEHUS 17.11
MOJIEKYJIIPHO-KNHETHYECKON o bubmorexa LHOK
- Hay4yHOE 00OBsCHEHUE
21 yaHOC https://m.edsoo.ru/ffOc
Teopuu. bpoyHoBckoe SBJICHUI 4de?
4dCz
nskenue. uddysus
XapaxTep IBHKECHHS U pacro3HaBarhb, 22.11
B3aMMOJICHCTBUS YACTHI] HCII0JIE30BATh
co37aBaTh
22 BelecTsa. Mozenu cTpoeHust A
. n O0OBSICHUTEIIbHBIC
ra3oB, JKUAKOCTEU U TBEPIBIX
a30B, HUIKOCTC cpa MOJCIU U
Ten IpeICTaBIICHUS
23 Macca monekyin. KonmnuectBo 24.11




BemiectBa. [locTogaHHas

ABoraapo
TennoBoe paBHOBECHE. 29.11
24 Temneparypa u €€ u3MepeHue.
[IIxana temnepatyp Llenbcus
aHaJIM3UPOBATh, 1.12
WUneansubiii raz B MKT. HHTEPIPETHPOBATH bubmuorexa [IOK
25 JaHHBIC U IclIaTh https://m.edsoo.ru/ffOc
OcHoBHoe ypaBHeHne MKT
COOTBETCTBYIOIIINE 4fde
BBIBO/IBI
AOcCoIoTHAs TeMIiepaTypa Kak 6.12
Mepa cpeiHel KUHETUYEeCKOU bubnuoreka [IOK
26 SHEPTHUH JIBU>KEHHS MOJIEKYJI. ;I;}I’::;; obpAcHeHHE https://m.edsoo.ru/ffOc
YpaBuenue MeHeneena- Slle
Kianeiipona
pacno3HaBarhb, 8.12
UCIIOJIb30BaTh U
7 3akoH [lampToHa. ['a30BEIe CO3/1aBaTh
3aKOHBI O0OBSICHUTEIIbHBIC
MOJEIN U
IIpeICTaBICHMS
JlaGopatopHnas pabora 13.12
«HccnenoBanre 3aBUCUMOCTH
28 MEXy ITapaMeTpaMu
COCTOSIHUSI pa3peKeHHOT0
raza»
H3onporiecchl B neanbHOM Bubmiorexa IIOK 15.12
29 https://m.edsoo.ru/ff0c

rase 1 ux rpapuieckoe

570e




npeaACTaBJICHUC

Buytpennss sneprus 20.12
TEPMOJIMHAMUYECKON CUCTEMBI
M CIIOCOOBI €€ N3MEHEHU. bubnunorexa LIOK
30 KonnuecTBO TENIOTHI U https://m.edsoo.ru/ffOc
pabota. BHyTpeHHss sHEeprus 5952
0JIHOATOMHOTO UCAIbHOTO
rasa
aHAJIIM3UPOBATh, 22.12
HHTEPIPETUPOBATH bubmuorexa [IOK
31 Buasl Terionepenauu JIaHHbBIC U JI€JIaTh https://m.edsoo.ru/ffOc
COOTBETCTBYIOIIINE 5¢36
BBIBOJIBI
VnenpHast TeNI0EMKOCTD 27.12
BeulecTBa. KonnyecTo Hay4yHOe 00bACHEHHE bubmorexa [IOK
32 N https://m.edsoo.ru/ffOc
TEIIOTHI MTPH TEIUIONEpeaaye. SIBJICHUH 5036
AnrabaTHBIH mporece T
pacro3HaBarhb, 29.12
I1epBblit 3aKk0H HCIOJI30BATE 1 bubmmnoreka HOK
33 TEPMOJUHAMUKH U €T0 cosnasath https://m.edsoo.ru/ffOc
00BSACHUTENbHBIE
MPUMEHEHUE K U30ITpoLIeccaM MOJIEIH 1 Sefc
MIPEACTABICHUS
aHAJIM3UPOBATD, 10.01
Heo6paTHMOCTh TIPOIIECCOB B MHTEPIPETHPOBATH bubimoreka [IOK
34 npupoze. Bropoii 3akoH JAHHBIC U AEJIaTh https://m.edsoo.ru/ffOc
TEPMOJANHAMUKH COOTBETCTBYIOIINE 6230
BBIBOJIBI
35 [punuun nevicteus u K11/ bubnmnorexa [JOK 12.01




TEIUIOBOM MAIlIMHBI

https://m.edsoo.ru/ffOc
600a

36 Huxn Kapno u ero KITJI 17.01
37 DKoorn4eckue mpoodIeMbl 19.01
TETUIOIHEPTETHKHU
5 aHAJIM3UPOBATh, 24.01
Oo6o06maromui ypok MHTEPIPETHPOBATH bu6nmorexa LIOK
38 «MonekynspHas pusmka. JIaHHBIC U JI€JIaTh https://m.edsoo.ru/ffOc
OCHOBBI TEPMOAUHAMUKH COOTBETCTBYIOIIINE 6938
BEIBO/IBI
KonrponsHas paboTa 1o Teme 5 bubnmoreka LIOK 26.01
39 «MonekynspHas puszmka. HAyTHOT ODBACHEHHE https://m.edsoo.ru/ffOc
SIBIICHU
OCHOBBI TEPMOJIMHAMUKI 6a50
pacno3HaBarhb, 31.01
[Mapoo6pazoBanue u UCIIOJIP30BATE 1 Bubnuoreka 1JOK
40 KoHeHcauus. Mcnapenue u co3/apath https://m.edsoo.ru/ff0c
00BSCHUTENbHBIE
KUIIEHUE 63b6
MOJICIIH U
MIPEJICTaBICHHUS
aHAIIM3UPOBATh, 2.02
AGCONIOTHAS ¥ OTHOCHUTEIBHAS MHTEpPIIPETHPOBATH bubanorexa LIOK
41 BJIA)XHOCTH BO3]1yXa. JaHHBIC U ICIaTh https://m.edsoo.ru/ff0c
Hacelmennsii map COOTBETCTBYIOIINE 64d8
BBIBO/IBI
Teépnoe temno. 7.02
Kpucrannnueckue n 5 bu6muoreka [JOK
42 amop¢HbIe Tena. AHU30TPOIHS HAayHHOC OUBACHCHHC https://m.edsoo.ru/ffOc

CBOMCTB KpuCTaILIOB. JKuakue
Kpuctaybsl. CoBpeMEeHHbIE

SIBJICHUU

6510




MaTepuaibl

pacro3HaBarhb, 9.02
[InaBneHue U KpuCTaIU3AIHA. HCIOIL30BATE U bubnunoreka LIOK
43 VY nenbHas TEIIOTA MJIABICHUSI. co3/apath https://m.edsoo.ru/ffOc
CyGmmams OOBSICHUTEIIbHBIC 6708
MOJICIIN U
MIpPEeJICTaBICHUS
aHaJM3UpPOBATh, 14.02
HHTEPIPETUPOBATH bu6moreka LIOK
44 YpaBHEHHE TEIJIOBOTO OajlaHca JAHHBIC U I€IaTh https://m.edsoo.ru/ffOc
COOTBETCTBYIOIIIKE 6820
BBIBO/IBI
DnekTpu3anus Tel. bubmmoreka [JOK 16.02
45 Dnextpuueckuil 3apsa. [sa ::JZ:II{{E; 00BACHEHHE https://m.edsoo.ru/ffOc
BH/JIa DJICKTPUYECKUX 3aPsI0B 6bcc
- pacro3HaBarhb, 21.02
OBOJHUKH, TUDJICKTPUKH U
nomymposoxH, Jakon covmanarn BuGmaorexa LIOK
46 https://m.edsoo.ru/ffOc
COXpaHEHUS JIEKTPUIECKOTO 00BSACHUTENbHBIE 6bec
3apsna MOJICIIHA U —
MIPEACTABICHUS
BsaumofeiicTBue 3apsioB. Bu6nmorexa LIOK 28.02
47 3akon Kynona. Toueunslii https://m.edsoo.ru/ff0c
AIEKTPUYECKUN 3apsi 6ced
HanpsixéHHocTb 1.03
IEKTPUYECKOTO IOJIS. bu6muoreka [JOK
48 [IpuHnun cyneprno3unun https://m.edsoo.ru/ffOc

ANEKTPUYECKUX ToseH. JInnun
HAPSHKEHHOCTH

6df2




Pabota cun 6.03
bu6nmoreka [IOK
3IEKTPOCTATUYECKOTO MOJISI.
49 https://m.edsoo.ru/ffOc
[Torenmman. Pasnocts
6£00
MOTEHIMAJIOB
[IpoBOHUKY U TUATIEKTPUKU B 13.03
bu6nmoreka [IOK
3EKTPOCTATUUECKOM I10JIE.
50 Tumoe ecka https://m.edsoo.ru/ffOc
MIJICKTpUICCKas
P 7018
MIPOHUIIAEMOCTh
N bubnuoreka [{OK 15.03
DNEKTPOEMKOCTD.
51 K https://m.edsoo.ru/ffOc
OHJICHCATO
A P 7126
DIEKTPOEMKOCTD ILIOCKOTO bu6nuoreka LIOK 20.03
52 KOHJIEeHCaTopa. DHeprus https://m.edsoo.ru/ffOc
3apsHKCHHOTO KOHCHCATOpa 72¢0
aHAJIM3UPOBATh, 22.03
JlaboparopHas pabora UHTEPIPETUPOBATH
53 "Uzmepenue 3IeKTPOEMKOCTH JTAaHHBIE U JIeTaTh
KOHJIeHcaTopa" COOTBETCTBYIOILINE
BBIBO/IBI
[TpuHumn neicTBus u 3.04
MIPUMEHEHUE KOHJIEHCATOPOB,
54 KOITMPOBAJIBHOT'O aIlrapara, Hay4YHOE 00BICHEHUE
CTPYWHOTO IPUHTEPA. SIBJICHUU
DneKTpocTaTU4ecKas 3allluTa.
3a3eMJIeHHE AIIEKTPOIPUOOPOB
ONeKTpUYECKUi TOK, YCIOBUS pacro3HaBars, 5.04
55 €ro CyIleCTBOBaHHUSI. HCITOJTH30BaTh U
[TocTostHuBIM TOK. CHuita TOKA. CO37aBaTh




Hanpsokenne. ConpoTuBieHue.
3axon OMa 1J1s yyacTKa Lenu

00BACHUTENBHBIE
MOJENN U
IIPEJICTaBICHHS

56

IlocnenmoBarensHOE,
IapajuleIbHOE, CMEIIAHHOE
COEJIMHEHHE MPOBOJHUKOB.
Jlaboparopuas pabota
«M3y4eHne CMEIaHHoro
COCTUHEHUS PE3UCTOPOB

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc
7410

10.04

57

58

Pabora u MmomtHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3axon OMa 11 NOJIHOU
(3aMKHYTOM) 2IIEKTPHUUECKON
uenu. KopoTkoe 3amMbIKaHHeE.
JlaboparopHnast pabota
«3mepenune JJ]C nucrounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS

bubnuoreka [IOK
https://m.edsoo.ru/ffOc
7838

bub6nmorexa LIOK
https://m.edsoo.ru/ffOc
7ae(

12.04

17.04

59

DJeKTpOHHAs MPOBOJUMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTD COIIPOTUBIICHUS
METAJUIOB OT TEMIIEPaTyPHI.
CBepXIpoBOIMMOCTh

19.04

60

DJIEKTPUYECKUI TOK B
Bakyyme. CBoiicTBa
AJIEKTPOHHBIX MTyYKOB

24.04




[TonmynpoBogHUKH, UX 26.04
cOOCTBEHHAs U IPUMECHas aHaTM3UPOBATh, G OK
. nOIMoTEKA
poBoaAUMOCTh. CBOMCTBA p— MHTCPIPETHPOBAT a
61 JaHHBIC U Ae1aTh https://m.edsoo.ru/ffOc
n-rnepexoja.
COOTBETCTBYIOLIHE 84ae
[TonyrpoBOTHHKOBEIE BLIBOJIE
MIPUOOPHI
DNeKTpUYECKUN TOK B 3.05
pacTBOpax M pacruiaBax 5 bubnnorexa [JOK
Hay4dHOE 0OBSICHEHHE
62 3IEKTPOJIUTOB. yi M https://m.edsoo.ru/ffOc
SIBJICHUH
DIIEKTPOJIUTHYECKAS 82ba
JUCCOITHAITUS. DIIEKTPOIJIU3
5 . pacrno3HaBarh, 8.05
JICKTPUYSCKHIA TOK B Ta3ax.
CaMOCTOSITEIbHBIN U U bubmorexa LOK
CO3/1aBaTh
63 . A https://m.edsoo.ru/ff0c
HECaMOCTOSATEIbHBIN Pa3ps/Il. OOBSICHUTCIIbHBIC S4ae
Monnus. I1na3zma MOJENU U I
MIpEACTABICHUS
DneKkTpudeckue npudopsl U AHAH3UPOBATS, 15.05
YCTPOMCTBA U UX WHTEPIPETHUPOBATH bu6mmoteka IIOK
64 IIPAKTUYECKOE [IPUMEHEHHE. JIAHHBIE U IENATh https://m.edsoo.ru/ffOc
[IpaBuna TexHUKU COOTBETCTBYIOIIINE 86fc
0€30IMacHOCTH BBIBOJIBI
. bubnuoreka [{OK 17.05
O6o0maromuii ypok s
65 A IEKTDO . . https://m.edsoo.ru/ff0c
«DNEKTPOIUHAMMKA»
poa 88be
KoHTposnbsHas paboTa 1o Teme Bu6mmorexa [IOK 22.05
66 «INEeKTPOCTATHKA. https://m.edsoo.ru/ff0c

IToCTOSTHHBIN DIIEKTPUYECKUN

8a8a




TOK. TOKH B pa3iIMyHbIX
cpenax»
Pe3epBHbIil ypok.
67 Kontposbhas paboTta mo teme 1
"OnexkrpoguHaMuka"

Pe3epBHbIit ypok.

68 O60061maronuii ypok 1mo Temam 1
10 kmmacca

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
8c56

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc
8f6c

24.05

OBILIEE KOJIMYECTBO YACOB

I10 ITPOI'PAMME 08




11 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHBIE Hara
Ne Tema ypoka KonTtpo Mpakrn @PyHKuUHOHAILHAS  HHUGPOBLIE JIaH daxr
n/n Bcero JBbHbBIE yecKue rpaMmoTHOCTDb 06pa3OBaTe.}11>
padoThbI padoTbI HBIE pecypcsl
[TocTossHHBIC MATrHUTHI U UX 4.09
. bubnuoreka
B3aMMoOJIeiicTBre. MarHUTHOE OK
nosie. Bektop MarHuTHON 1 1
T . https://m.edsoo.r
UHAYKIUA. JINHUA MarHATHOM
e u/ff0c9778
UHIYKIUH
aHaJIM3UPOBATh, 6.09
MarauTHO€E 1oj€ NPOBOJHUKA HHTEPIIPETHPOBAT bubnuoteka
¢ TokoM. OnbIT Dpcrena. | b JAHHLIE U 1HOK
Bzaumonencreue JIeNIaTh https://m.edsoo.r
MIPOBOJIHUKOB C TOKOM COOTBETCTBYIOIIU u/ff0c98fe
€ BBIBOJIBI
bubnuorexa 11.09
JlaGoparopHas paboTa HAYYHOE OK
«M3yueHne MarHuTHOTO IOJIS 1 1 00BbsICHEHUE 1
J— https://m.edsoo.r
KATYIIKH C TOKOM»
ym W/ffOCc98fe
JleficTBME€ MarHUTHOTO TIOJISI 13.09
pacro3HaBarh,
Ha TIPOBOJIHUK ¢ TokoM. Crita HCIIONL30BaTh bubnmoreka
Awmrmepa. J'Ia60paTopHa${ 1 1 CO3/1aBaTh IIOK
pabota «VccrnenoBanue OOBSICHUTENIbHBIE https://m.edsoo.r
JEUCTBUS MOCTOSHHOTO MOJECIH U u/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM» TIpeACTaBICHIA
JlelicTBME€ MAarHUTHOTO TTOJS 1 bubnuoTteka 18.09

aHaAJIN3UPOBATh,




Ha JBWXKYILYIOCS 3apSKECHHYIO nHrepnperuposar  [HOK
yactuny. Cuna Jlopenua. b JaHHBIC U https://m.edsoo.r
Pa6ota cunsl Jlopenia Aienathb u/ff0c9df4
COOTBETCTBYIOILU
€ BBIBOJIbI
OneKTpOMarHuTHas 20.09
uHaykuus. IloTok BekTopa
6 MarHuTHo uHaykuu. J1C
WHIYKIUU. 3aKOH
3JIEKTPOMAarHUTHOW MHIYKLIUU
®apanes
Jla6oparopuas paboTa Bbubnuoreka 25.09
7 «MccnenoBanue sBICHUS IHOK
3JIEKTPOMArHUTHOMN https://m.edsoo.r
WHTYKITHH u/ff0cal50
WunykTuBHOCTD. SIBNEHME 27.09
camounaykiuu. J/1C bubnuoreka
2 CaMOUMHIYKITUU. DHEPTHsl ITOK
MAarduTHOTO IIOJIA KaTYIIKHU C https://m.edsoo.r
TOKOM. DJIEKTPOMarHuTHOE u/ff0ca600
noje
TexHuueckue ycTpoicTBa u 2.10
aHaJIN3UPOBATh,
UX MPUMEHEHHE: TOCTOSHHBIE MHTEpTPETHPOBAT
9 MarHuThl, 3JI€KTPOMArHUTHI, b JIAHHBIE U
IIEKTPOJIBUraTElb, Jienath
YCKOPHUTEIIH DIIEMEHTapHBIX COOTBETCTBYIOIHN
YaCTHUII, HHAYKIHOHHAS TI€Yb € BBIBOJIBI
10 O06o0maromuii ypok Hay4HOE bubmmoreka 4.10




«MaruuTHoe€ 1oJe. 00BsICHEHHE 1HOK
DeKTpOMarHuTHas SIBIICHUI https://m.edsoo.r
VHITYKLSD u/ff0cab82
pacno3HaBarTh, 9.10
KonTponpHas pabora mo Teme HCIIONL30BaTh M Bbubmnoreka
11 «MarauTHoeE moJie. cO37aBaTh I_IOK
DJIeKTpOMarHuTHas OOBSCHUTEIILHEIE https://m.edsoo.r
AHIYKLIUA» MOJCIH U u/ffOcad58
MpeACTaBICHUS
CB00OOHBIE MEXAHUYECKHE 11.10
bubnnoreka
KoJjeOaHus. ['apMoHUYEeCcKre OK
12 KoJieOaHus1. Y paBHCHUE 1
rapMOHHUYECKUX KOJeOaHui hitpsi//mn.cdsoo.s
P ' w/ff0caf06
[IpeBpaiieHue sHepruu
JlaGopaTtopHnast pabota 16.10
«HccmenoBanne 3aBUCUMOCTH
13 nepuoJia MajbIX KojaeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH
Y MaccChl rpy3a»
KonebarenbHbIi KOHTYP. 18.10
CB0OOIHBIE
3JIEKTPOMAarHUTHbBIE
bubmuoreka
KoJIEOAHMS B MAEATLHOM
IIOK
14 KoJ1e0aTeIbHOM KOHTYE.
Anaio . https://m.edsoo.r
HAIOTUS MEX
Y w/ff0cb820

MCEXaHNYCCKUMHU U
BHeKTPOMaFHI/ITHBIMI/I
KOJIEOAHUAMHU




aHaJIM3UPOBATh, 23.10
®opmyna Tomcona. 3akoH MHTEepIpeTHpoBar ~ DHOIMOTEKA
15 COXPAHEHUs JHEPTUU B b JIaHHBIE U HOK
ANEeILHOM KO0JIe0aTeIbHOM JenaTrb https://m.edsoo.r
KOHTYpE COOTBETCTBYIOLIM | u/ff0cb9cd
€ BBIBOJIBI
[IpencraBnenue o 25.10
3aTyXalIIUX KOJIeOaHHsIX.
B bubnmoreka
BIHYK/ICHHBIC MEXaHUYECKHE Hay4HOE 1IOK
16 KojeOanus. Pe3oHanc. 00BsCHEHHE
B P — https://m.edsoo.r
BIHYKJICHHBIC
Y u/ffOcbb86
JIEKTPOMArHUTHBIC
KoseOaHus
[lepemMeHHBIN TOK. 8.11
CunycouganbHbIA pacro3HaBarhb, s
. noIMoTeKa
TIEpEMEHHBIN TOK. MOLIHOCTE HCHOIB30BATE 1
co3/1aBaTh 1HOK
17 [IEPEMEHHOTO TOKA.
A O00BSICHUTENbHBIE https://m.edsoo.r
MIUTHTYIHOE U
! YA MOJIEJIHN 1 u/ff0cbd34
JIEHCTBYIOIIEE 3HAYCHUE CHITBI Ipe/ICTABIICHNS
TOKa ¥ HAMPSHKEHUS
Tpancdopmarop. 13.11
13 IIpownsBoacTBO, nepenaya u
noTpedeHue dIEKTPUUECKOM
SHEPTUU
VCTpOMCTBO M NPAKTHYECKOE Bubnmorexa 15.11
19 MPUMEHCHUE JJICKTPHICCKOTO 1HOK
3BOHKa, 'eHeparopa https://m.edsoo.r
MIEPEMEHHOTO TOKA, JIMHUI u/ff0cc324




QJICKTpOoIICpcaaqd

DKOJIOTUYECKUE PUCKH TIPU 20.11
MIPOU3BOJICTBE
20 ekTposHeprun. Kynsrypa
HICTIOJIb30BAHUS
AIIEKTPOIHEPTUH B
MOBCEHEBHOM JKU3HU
Mexanndeckre BOJIHEI, 22.11
YCJIOBHS pacTpOCTPAHECHHUS. bubnuoreka
o1 [Iepuoa. Cxopocthb HOK
pacrpocTpaHeHus U JJIMHa https://m.edsoo.r
BOJIHBL. [Tonepeunsie u u/ffOcca54
MPOAOJIbHBIE BOJIHBI
AQHAJIM3UPOBATh, 27.11
3Byk. CKOpPOCTh 3ByKa. untepnipernpopar  brdamorexa
OK
22 I'pomkocTs 3ByKa. BeicoTa b aHHBIC 1 1
JenaTrb https://m.edsoo.r
ToHa. TemOp 3ByKa
COOTBETCTBYIOIIHU u/ffO0cccOc
€ BBIBOJIBI
DJIEKTPOMArHUTHBIE BOJIHEL, Bubnmorexa 29.11
MX CBOWCTBA U CKOPOCTB. HayaHoe HOK
23 00BsACHEHHE
IIIxana >1eKTpOMarHUTHBIX o https://m.edsoo.r
SIBJICHUM
BOJIH w/ffOccfe0
pacno3HaBaTh, 4.12
[IpHHIKIIBI PATUOCBA3H U HCIONB30BATh H
24 TeneBuacHus. Pa3Butue cosnasathb
0OBSICHUTEIIbHBIC
CpenacTB cBs3U. Paanonokanus
MOJIETU 1

MpeACTaBICHUS




AQHAJIN3UPOBATh, 6.12
MHTeprpernpoBar =~ bHOMHOTEKA
’s KonTponbnas pabota b JJAHHBIE 1 HOK
«Koiebanus 1 BOJIHBI» JIeJIaTh https://m.edsoo.r
COOTBETCTBYIOIIH u/ffOcc6f8
€ BBIBOJIbI
[Ipsamonuneitnoe 11.12
bubnuoreka
pacnpocTpaHeHHe CBETa B
N 1HOK
26 OJHOPOJIHOM cpee.
ToueyHbIH HCTOYHHUK CBETA hpsalfondsoo.r
' u/ff0cd350
JIyu cBera
OtpaxeHue cBeTa. 3aKOHbI Bubnunorexa 13.12
7 OTpaKEHUS CBETA. [HOK
[TocTpoeHue n300pakeHu B https://m.edsoo.r
IUTOCKOM 3€pKaJie u/ff0cd4e0
AQHAJIM3UPOBATh, 18.12
ITpenomnenue ceera. IlomHoe MHTEpIpeTHpoBaT ~ DHOIHOTEKA
-8 BHYTPEHHEE OTPaKCHHE. b JJAHHbIE U IOK
[IpenenbHbIN yToJI MOJIHOTO JieaaTh https://m.edsoo.r
BHYTPEHHETO OTPAKEHUS COOTBETCTBYIOIIU u/ff0cd7f6
€ BBIBOJIbI
bubmnnoreka 20.12
JlaGopaTtopHnast pabota HAYYHOE OK
29 «3mepenue nokasarens 0o0BsICHEHHE 1
[IPEJIOMIIEHUS CTEKIIA» SBJICHUI hpsalincdsoo.r
p u/ff0cd67a
Jlunser. Toctpoenne pacrosHaBaTh, Bubnuoreka 25.12
n300pakKEHUH B JINH3E. HCTOJIL30BATH 1 ITOK
30 . co3J1aBaTh
dopMyra TOHKOU JINH3BIL. https://m.edsoo.r
OOBSICHUTEIIbHBIC
YBenuueHue JUH3bI u/ffOcddle

MOJIEN U




IIpCACTaBICHUA

JlaboparopHnas pabota 27.12
31 «HccnenoBanue CBOMCTB
M300paXKCHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN 10.01
coctaB Oemnoro cBeta. L[BerT.
32 JlaGopaTtopHnast pabora
«Habnroenue aucrnepcun
CBETa»
AQHAJIM3UPOBATh, 15.01
bubnmnoreka
Wnrepdepennms cBera. HHTCPIPETUPOBAT
b JIAaHHBIC U HOK
33 Hudpakmus cBeta.
Tud . JIeNaTh https://m.edsoo.r
U paKIHOHHAS PEHIETKA
P p COOTBETCTBYIOLIU u/ffOced22
€ BBIBOJIBI
bubnmnoreka 17.01
ITonepedyHOCTh CBETOBBIX HaydHOC HOK
34 00BbsICHEHUE
BosH. [lonspuzanus ceerta o https://m.edsoo.r
SIBIICHHUIA
u/ff0cf02e
pacro3HaBarhb, 11.01
Onruyeckue npudopsI 1 HCHOJIb30BATE 1
= co3/1aBaTh
35 YCTPOMCTBA U YCIOBUS X
6 O0OBSACHUTEIIbHBIE
MACHOTO MPUMEHEHHUS
€30I1aCHOr0 IPUMEHE MOLENH 1
MIPEICTABIICHHS
['paHuIIBl IPUMEHUMOCTH AHATH3HPOBATS, Bubnuorexa 24.01
36 KJIACCUYECKOM MEXaHUKH. unrepnperupoar  [JOK
IToctynarsl crienuanbHON b JaHHBIE U https://m.edsoo.r
ACIaThb u/ff0cf862

TCOpHUU OTHOCUTCIIbHOCTU




COOTBCTCTBYIOIIN

€ BBIBOJIbI
OTHOCHTENLHOCTh bubnuoreka 29.01
37 OJIHOBPEMEHHOCTH. I[HOK
3aMe/IJIeHUe BpEMEHU U https://m.edsoo.r
COKpalllEHUE JINHEI u/ff0cfaq2
DHEPrUsi ¥ UMITYJIbC Bubnunoreka 31.01
18 PENATUBUCTCKOM YaCTHIIBI. LIOK
CBs13b Macchl € 3HEpruen u https://m.edsoo.r
UMITYJIbCOM. DHEPIHsl TOKOSI u/ffOcfc68
Konrponbnas pa6ora Bubnuoreka 5.02
39 «Ontuka. OCHOBBI HOK
ClieliMaIbHON TEOPUH https://m.edsoo.r
OTHOCHUTEJILHOCTH u/ffOcf610
aHAJIN3UPOBATh, 7.02
WHTeprpeTHpoBaT ~ DHOIHOTEKA
40 ®otonbl. Dopmyna I1nanka. b JJAHHBIC U 1HOK
OHeprust 1 UMITYJIbC GOTOHA Jlenatb https://m.edsoo.r
COOTBETCTBYIOIIH u/ff0cfel6
€ BBIBOJIBI
bubnmnoreka 12.02
OTKpbITHE U HCCIIEJOBAHUE Hay4qHOE 110K
41 dotoaddekra. OnbiTer A. I 00BsACHEHHE
CroeTona e — https://m.edsoo.r
u/ffOcffc4
3axons! poTodddexra. pacrosHaBaTh, Bubnuoreka 14.02
YpaBHeHHe DUHIITEHA 151 HCHOB30BATE 1 IHOK
42 dororddekra. «Kpachas cosnaBath https://m.edsoo.r
’ OO0BSICHUTENLHBIC — :
rpaauiay Gorodddexra uw/ff0d015e

MOJIEH U




IIpCACTaBICHUA

AQHAJIN3UPOBATh, 19.02
bubnuoreka
JaBnenue ceera. OnbiTor 11. WHTCPIpETUPOBAT oK
b JJAaHHBIC U
43 H. JleGeneBa. XuMuueckoe A I
i o cBe JienaTh https://m.edsoo.r
HiCTBUE CBEeTa
A COOTBETCTBYIOIIH u/ff0d04a6
€ BBIBOJIbI
TexHuueckue ycTpoicTsa u 21.02
MPAKTUYECKOEe MPUMEHEHHE! HAYYHOE
44 dboTo31eMEHT, GOTOIATUHK, 00BsCHEHHE
conHe4Has OaTapes, SIBJICHUI
CBETOAMO/T
pacmno3HaBarh, 26.02
bubnmoreka
Pemienue 3a1a4 1o Teme MCIOJIB30BATh U
o co3/1aBaTh 1HOK
45 «2neMeHThl KBAaHTOBOM
O00BSICHUTENbHBIE https://m.edsoo.r
OTITUKI
MOJIENIH 1 u/ff0d0302
MpeACTaBICHUS
aHAJTM3UPOBATh, 28.02
Mopeins atoma ToMcoHa. MHTEepIpeTHpoBar ~ DHOIMOTEKA
46 Omnbitet Pesepdopaa mo b JJAHHBIE U HOK
pacCessHUIO O-YaCTHII. JenaTh https://m.edsoo.r
IImanerapHas Mozenb aToMa COOTBETCTBYIOIIU u/ff0d091a
€ BBIBOJIbI
bubnuoTteka 4.03
Hay4YHOE TIOK
47 [Toctynater bopa 00BbsICHEHUE
o https://m.edsoo.r
SIBJICHUI
u/ff0dOafa
43 W3nydenne u moriomieHne PacIIO3HABAT, bubanoreka 6.03
($hOTOHOB NpH Mepexojie aroma HCIIOJIB30BaTh U HOK




49

50

51

52

53

C OJJHOTO YPOBHS SHEPTUHU HA
Ipyroi. Buael cnektpos

BomnHOBEIE CBOMCTBA YaCTHII.
Bonubl ne bpoiins.
KopnyckynsapHo-BOIHOBOM
nyanu3Mm. CrioHTaHHOE U
BBIHYKJICHHOE U3ITy4YECHUE

OTKpLITI/Ie PadruOaKTUBHOCTHU.

OmnbiTel Pezepdopaa no
OTIpE/ICNICHUIO COCTaBa
PaauoaKTUBHOTO U3ITYyYCHUS

CsoiicTBa anb(a-, 6era-,
ramMma-u3inydeHus. Bousaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTKpBITHE TIPOTOHA U
HelTpona. M3oTonsl. Anbda-
pacnaj. JNEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmna.
I'amma-usnydenue

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.
SInepHslil peakTop.
[Ipob6nemsbl, NepCHeKTHBHI,
DKOJIOTUYECKUE ACTIEKTHI
SIEPHOW SHEPTETUKHU

cOo31aBaThb

OOBSACHUTEIBHBIE

MOJEIHN U
MpeACTaBICHUS

https://m.edsoo.r
u/ff0dOafa

bubnuoreka
1HOK
https://m.edsoo.r
u/ff0dOca8

bubnuoreka
1HOK
https://m.edsoo.r
u/ff0d0fd2

bubmuoreka
HOK
https://m.edsoo.r
u/ff0d1162

bubanoreka
IIOK
https://m.edsoo.r
u/ff0d1356

11.03

13.03

18.03

20.03

1.04




DJIeMEHTapHBIE YaCTHUIIBI.
OTKpBITHE IO3UTPOHA.

3.04

aHAJIM3UPOBATh,
Mero/1bl HAOMIOAEHUS U MHTepIpeTupoBar |~ DUONHOTEKA
54 PETHCTPALUH DJIEMEHTAPHBIX b JIAHHBIE U LIOK
yactuil. Kpymiblii cron JIeTaTh https://m.edsoo.r
«DyHIaMeHTaIbHbIE COOTBETCTBYIOIIU u/ff0d0e38
B3aUMOJICHCTBUSA. EIMHCTBO € BRIBOJIBI
(bU3HUYECKON KAPTUHBI MUPa»
Bun 3Bé3nH0r0 HEOA. 8.04
Co3zBe3nus, spKue 3BE3bI, HAYYHOE
55 IUIAHETHI, UX BUAMMOE 00BsACHEHHE
nBmxeHue. CoHeUHas SIBJICHUM
cucrema
pacno3HaBarh, 10.04
Comnnne. ConHeunas HCIIOIB30BATh H
56 aKTUBHOCTH. VICTOYHMK cosAaBaTh
R OOBSICHUTEIIbHBIC
sHeprun CoJHIa U 3BE3] MOEH 1
MIpeICTaBICHUS
3BE3/IbI, UX OCHOBHBIC 15.04
XapaKTEePUCTUKH. 3BE3/BI AHATH3HPOBATS,
TJIaBHOH UHTEPIPETUPOBAT
57 MTOCIEA0BATEILHOCTH. b JAHHbIE U
BuyTtpennee ctpoenue 3BE3 . JIeaaTh
CoBpeMeHHbIE PEACTABICHUS COOTBCTCTBYIOIIN
0 IIPOUCXOKIEHHUH U C BBIBOJIBI
sBomonuu CoJIHIIA U 3BE3]]
58 Muteunsiit [1yte — Hama Hay4HOE 17.04




I"anaktuka. Ilonoxxenune u
nemkenne CoHia B
I"anaktuke. I'amakThky.
U&EpHbie AbIphI B pax
raJlakTHK

o0BsICHEHNE
SIBJICHUN

59

60

Bcenennas. PasOeranue

ranmaktuk. Teopust bonsiioro

B3phbIBa. PenuktoBoe
H3JITYUCHHUC. MeraranakTuka

Hepemuennsie mpoOieMbl
ACTPOHOMHUHU

pacro3HaBaTh,
HCIIOJIB30BATh U
CO31aBaTh
O00BACHUTENBHEIE
MOJENH U
MIPEICTABICHHUS

22.04

24.04

61

KonTponpsHas padora
«IIeMEHThI aCTPOHOMHH U
acTpou3uKm»

27.04

62

O6o06maromuii ypok. Posnb
($U3HUKN U aCTPOHOMHH B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOM,
COLMATBLHON M STUYECKOU
cdepax AesITeTbHOCTH
YyesloBeKa

1.05

63

O6o6matomuii ypok. Pons u

MeCTO (PU3UKHU U ACTPOHOMHHU

B COBPEMEHHOHN Hay4yHOHN
KapTUHE MHUpa

6.05

64

O6o06maromuii ypok. Posb

8.05




¢du3nueckoit Teopun B
dbopmupoBaHun
npeCTaBIeHUN 0 HU3NIECKOM
KapTUHE MHpa

65

O6o06maromuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
IpE/ICTaBICHNUN O IPUPOC

13.05

66

PesepBHbIil ypok. MarautHoe
nosie. DJIEKTpOMarHuTHas
UHAYKLIHS

15.05

67

68

PesepBHblil ypok. OnTuka.
OcHOBBI ceMaAILHON TEOpUU
OTHOCUTEJIbHOCTH

Pesepnsit ypok. KBantoBas
busnKa. DIeMeHThI
ACTPOHOMMH U acTpO(U3UKU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

bubnuoreka
1HOK
https://m.edsoo.r
u/ff0d1784

20.05

22.05




I[punno:xenue 2 k padoueii mporpamme

MNPAKTUYECKASA YACTD ITIO NPEJIMETY «®U3UKA»

10 KUIIACC

No Kon-Bo yacos

o/ HanMeHOBAHMe Kourpoubnbie IIpakTnyeckue Mara

padoTshI padoThI

Jlaboparophas pabora «ccrnenoBanue CBs3M pabOTHI CHITBI C H3MEHEHUEM 1 1011
MEXaHUYECKOH SHEPTHH Tella Ha IPUMEPE PaCTSKEHUS! pE3UHOBOTO JKIYTay
KontponbHas padora no teme «Kunemaruka. J[unamuka. 3aKOHbI COXpaHEHUs B 1 15.11
MEXaHUKE
JlaGopatopHnas padora «lccnenoBaHue 3aBUCUMOCTH MEXy ITapaMeTpaMu 1 13.12
COCTOSIHUS pa3peKEHHOI0 ra3a
KonTponbnas padota no teme «MonekyinspHas pusrka. OCHOBBI 1 26.01
TEPMOJIUHAMHKI
JlaGoparopHas pabota "M3mMepeHue eKTpoEMKOCTH KOHeHcaTopa” 1 22.03
KontponbHas padoTa o Teme «neKTpocTatuka. [IoCTOSHHBIN AIeKTPUIECKU 1 25.05
TOK. TOKH B pa3iU4HbIX CpEAax» '
UTOI'O 3 3




11 KITACC

KoJs1-Bo yacos

Jl:;ln HanMeHOBaHIe Kourpoububle IIpakTHyeckue Tara
padoThI padoThI

1 JlaGopaTopnas pabora «/3yueHrne MarHUTHOTO TOJISI KATYIIKKA C TOKOM 1 11.09
JlelicTBrEe MarHUTHOT'O T0JIS1 HA MPOBOJHUK ¢ TOKOM. Cuina AmMiiepa.

2 JIaboparopHas pabdota «lccrnenoBanue qeicTBUS MOCTOSTHHOIO MarHUTa Ha 1 13.09
paMKy ¢ TOKOM»

3 JlaboparopHas padota «MccnegoBanue BICHUS IEKTPOMArHUTHON MHIYKIIAN 1 25.09

4 KonTponbnas padota no teme «MariutHoe 1osie. DJIeKTpOMarHUTHasI | 9.10
HUHIYKLIHS

5 JIaGoparopHas pabota «ccienoBanue 3aBUCUMOCTH [IEPUO/1a MaJIbIX | 16.10
KosieOaHU Tpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Tpy3a» '
KonTponbnast padota «KoneGaHust 1 BOJTHBDY 1 6.12
JlaGopatopHnas padota «3MepeHue nokasaTesns NpeIoMIEHUS CTEKIIa» 1 20.12
JlaGopatopHnas pabora «VccnenoBaHue CBOMCTB N300paKEHUI B JIMH3AX» 1 27.12

9 Hucnepcus cBera. CnoxxkHbIl cocTaB 6enoro ceera. L{Ber. JlabopaTopHas padora | 1001
«Habmroienne qucrepcuu cBeTay» '

10 KonrtponbHas padora «OnTrka. OCHOBBI ClIEIIMaTIbHON TEOPUU 1 5.00
OTHOCHUTEIILHOCTH»

11 KonTponbhas padota «21eMeHTbl aCTPOHOMUU U aCTPOPUIUKI» 27.04
NTOIo 4 7




[punno:xenue 3 k padoueii mporpamme

YYEBHO-METOJINYECKOE OGECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Vyeonuk: @uszuka 10: yueb.u1s1  obmeobpazoBar. Opranuzanuii : 0a30BbI W yrimyOneHHbId ypoBeHb I'.S.Mskumes, b.b.byxosuer B,M
Yapyrun; nop pex. , H. A.IlapdpentbeBoii. — 9-e u3n.M.: IIpocsemmenue, 2021.

Vuebnuk: @usuka 11: yuebd.uis obmeodpazoBat. Opranuzanuii : 6a30BbIii 1 yriryOiaeHHbIH ypoBeHb .. Mskures,
b.b.byxosues B,M Yapyrun; nox pen. , H. A.IlapdentbeBoit. — 9-e uzn.M.: IIpocsemenue, 2021.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

[Tporpamma juist crapmieit mkossl 10-11 kimace 6a3oBbiit ypoBenb ['.5. MsikuiieBa

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. http://nature.ok.ru/

2. http://www.chat.ru/~dronisimo/homepage 1/anatom1.htm

3. Poccuiickas anekTpoHHas wrona https://resh.edu.ru/subject/5/11/
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