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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CpPEAHErO 00IIero ooOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMM U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHOI porpaMmel, ipeacTaBieHHbIX B DI'OC COO, a Takxke ¢ yuérom deaepanbHON
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLICTIIIUY MpenoiaBaHus yueOHoro npeamMera «Pu3nka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii  ®enepanuu, peanu3yrOLMX OCHOBHbBIE
o0Opa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb peaH3allid MEXKIPEIMETHBIX
CBsA3el (PU3MKM C eCTEeCTBEHHO-HAyYHBIMU YyueOHBIMU IpeaMeTaMu. B Hell ompexpenstorcs
OCHOBHBIE IEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHEro OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca GU3UKH: TUYHOCTHBIE, METallpeIMETHBIC, TPeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIaHUpPYEMbIE PE3yNbTaThl OCBOCHUA Kypca PU3MKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO rojiaM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera «Pu3uKay mo rogam o0ydeHwus.

®u3rKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIbI, BEICTyMAas B KayecTBe y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXarolleM MHpE.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIUN [ €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XuMHel, ouonorue, pusmdeckoi reorpadueit u actpoHomueit. Mcnonp3oBaHue U aKTHUBHOE
pUMEHEHNE PU3NUYECKUX 3HAHUI ONpeIeNsieT XapaKkTep U pa3BUTHE Pa3HOOOPA3HbBIX TEXHOJIOTUI
B cdepe SHEepreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUaloB C
3a/laHHBIMU CBOMCTBaMH U Apyrux. M3yduenne Gpu3nku BHOCUT OCHOBHOM BKJIa/ B OPMUPOBAHKE
€CTeCTBEHHO-HAYYHOU KapTHHBI MUpa oOydaromuxcs, B (GopMHUpOBaHHE YMEHUN MNPUMEHSTh
Hay4YHBI METO]I IO3HAHUSI IPU BBHIMOJIHEHUN UMHU YUEOHBIX HCCIEeI0BaHUM.

B ocHOBY Kypca ¢u3uKku JUIist ypOBHS CpeHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SIBIISIETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3fesioB (DU3HMKHU, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
busznueckux Teopuil. Bemymmm B Kypce sBIseTcss (OpPMHUPOBAHUE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BEUIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTaApHOTO
noTeHuuana Gu3n4eckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOLIECTBa, a
Tak)Ke C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M SKOJIOTHUYECKUMH MTPOOTIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3nku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEIACHMS JJIEMEHTOB COAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUI, a Tak)Ke 00CYKAeHHsI MPo0JIeM palliOHAIBLHOTO IPUPOAOIOIB30BaHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.



Crtep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpeIHEro ooOmiero oOpa3oBaHHS
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBAHHME MPEACTABICHUNA O CTPYKType HOCTPOCHHS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHHUIAX MPUMEHUMOCTU TEOPHM, JJISI ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHHu3aIi IKCIEPUMEHTATBHON JeATENbHOCTH oOyuaroutuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKN — ATO UCMOJIB30BAaHUE CHCTEMBl (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B Mporpamme 1o (usnke oOBEAUHEHBI B OOUIUN CIHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHrue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAHMS U OCHaIeHus kabunera ¢usuku. Ilpu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX M KadyecTBEHHBIX 3amad. [lpu aTom
JUTSL PacYETHBIX 3a71a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (PU3MUECKON MOJAEIBIO,
MO3BOJISIOIINE TPUMEHATH H3yYSHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zena Kypca,
TaK U HMHTETPUPYsS 3HAaHUSA U3 pa3HbIX pa3aenoB. JlJis KauyecTBEHHBIX 3a/Jady MPUOPUTETOM
SBIISIIOTCSL 3aJaHUS Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (u3MUeckod MOJenud A CUTyallud MpPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepHaTbHO-TEXHHUYECKOMY
obecrieyeHnIo yueOHOTo mporiecca 0a30BbIi YpOBEHb Kypca (PU3UKH HA YPOBHE CPEIHETO 00IIEero
0o0pa3oBaHMs JOKEH M3ydaThCs B YCIOBUAX MPEIMETHOro kabuHeTa (DU3MKU WIH B YCIOBHUSAX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO HukKia. B kabunere (usuku
JOJKHO OBITH HeoOXoauMoe J1abopaTOpHOE OOOpYAOBaHWE ISl BBINIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (Gpu3rKe yIeHHYECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHOHHOE 000pyI0BaHHE.
JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M OOECIeUMBAET IOCTAHOBKY IEPEUNCIIEHHBIX B MIPOrpamMMe 110
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.
JlaGopaTtopHoe 00OpYyZOBaHUE AJS YYEHHMUECKUX MPAKTHUECKUX padboT ¢opmupyercss B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecTeurBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKXKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (dopMupoBaHHE HMHTEpeca M CTPEMIICHHS OOYYAIOIIMXCS K HAYYHOMY HW3YYCHUIO
IPUPO/IbI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3ylbTaTa W3Y4eHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (dopMupoBaHHE YMEHUI OOBSCHATH SIBICHHSI C UCIIOb30BaHNUEM (DU3MUYECKIX 3HAHWHA U
HAYYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (U3UKHU JUIsI pA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTHIA.

JlocTikenne 3TUX Lesel oOecrneyrBaeTcsi pelieHHeM CIEAYIOIMMX 3agad B Ipolecce
M3y4deHus Kypca (U3HKA Ha YPOBHE CPEHETO 00IIero 0opa3oBaHusI:



e [puOOpeTeHHe CHCTEMBbl 3HAHUH 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3HUKY, SIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3HUKY U 3JIEMEHTHI aCTPO(DHU3UKH;

e (QopmupoBaHHME YMEHHH MPUMEHSTh TEOPETHUYECKUE 3HAaHUS JJs OOBSICHEHUS
¢u3nUecKux SBICHUH B MPHPOJNE M JUISl TNPHHATUS NPAKTUYECKUX pEIICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB pEIICHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3UYECKOM
MOJIEIIBIO, 3a/1a4, IT0IPa3yMEBAIOIINX CAMOCTOSATEILHOE CO3JaHNne (PU3HMUECKON MOIEIH,
aJICKBaTHOM yCIIOBUSIM 3a/1a4u;

e noHuUMaHHe (U3NYECKUX OCHOB U MPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYKAIOLIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITENILHOTO TUIAHUPOBAHUSA M MPOBEIACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3ysIbTaTa;

® CO3JaHHE YCIIOBUM JJISl Pa3BUTHUSI YMEHUM MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JESITEIIbHOCTH.

Ha usyuenue ¢usuxu (0a30BBIi YypOBEHBb) Ha YpPOBHE CpPEIHEro o0mero odpa3oBaHuUs
otBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Henento), B 11 kinacce — 68 yacos (2 Jaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb J1adbopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BBHIOOp MPOBEIACHUS JabOpaTOPHBIX paboT |
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTENH 00YUaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUSA OKpyXkaroumero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.
Ponp m Mmecto ¢u3uku B (GOPMHPOBAHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOICH.
Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CUCTeMbl KoopauHaT. CiloKeHHe MepeMeIeHUN U
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuueliHoe naBuxeHue. J[[BUkeHHE MarepuanbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEMHAsA CKOpocTh. [lepruoa u yacrora
oOpartenus. LleHTpocTpeMuTeNIbHOE YCKOPEHHUE.

TexHuuecKre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIIUIOMETP, ABUKEHUE CHAPSAIOB,
LIETIHBIE U PEMEHHBIE TIEpEIaYn.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoOpa3zoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Hab6mronenue nukenus tesa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydenne HepaBHOMEPHOTO JBHKEHUS C LIEIbIO OMPEACIICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY ITYTAMH, IPOWICHHBIMU TEJIOM 3a I10CIIEI0BATEIIbHBIE
paBHBIE TIPOMEXKYTKH BPEMEHU IMPU PABHOYCKOPEHHOM ABHKEHUU C HAYaJIbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenue ABUKEHUS MIApUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaumn otHocutenbHOCTH ['anmuiies. [lepBoiit 3akoH HeroTona. HEpLmanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHmmn cynepno3unmu cwil. Btopoil 3akoH HeroToHa mis
MaTepualibHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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



Tpenue. Buapl Tpenus (1mokosi, CKoJIbXeHus, kaueHus ). Cuna tpennst. Cyxoe Tpenue. Cumna
TPEHUsI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS TPU
JBUKCHHUHM TeNa B )KUAKOCTU WM rase.

[ToctynarenpHO€E 1 BpallaTeabHOE ABMXKEHHUE a0COIIOTHO TBEPIOTO TEA.

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpaleHus. [1ineuo cuibl. Y ciioBus paBHOBECHS TBEPAOIO
Tena.

TexHuueckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnoxeHue cui.

3aBUCUMOCTh CUJIBl YIIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue aBuKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue ycl0BUN PaBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPALCHUS.

Tema 3. 3akonbl cOXpaHeHUA 6 MeXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepUaIbHbIX TOUYEK. IMITyJIbC CHIIBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus marepuaibHON TOUKHA. Teopema 00 M3MEHEHHMHM KMHETHYECKON
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMAbHbIE CUibl. CBA3b pabOThl HEMOTEHIHUAIBHBIX CHII C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[Tepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHrne aOCOMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CHUJIbI C M3MEHEHHEM MEXaHMYECKOW SHEpruu Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'YTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOIL Meopul
OCHOBHBIE MOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE 0OOCHOBAHHUE.
Bbpoynosckoe asuxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BELIECTBA.



Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TeN U 00BSICHEHHE CBOICTB BELIECTBA HA OCHOBE
THX MoJenei. Macca u pazmepsl Mosekyil. Konmnuecto BemectBa. [loctosHHas ABorapo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHUYECKOH SHepruu
TEIJIOBOTrO JABMKEHHS yacTull ra3a. [llkama remneparyp KenbBuHa. ['a30BbIe 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B HI€aJbHOM ra3e ¢ MNOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpencTaBieHUE M30IMPOIECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

TexHu4eckue yCcTpoucTBa M MPAKTHYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOUINE JUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COEIUHEHMII.

OmnbiTel 10 AU(PY3UH KUAKOCTEH U Ta30B.

Mogenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYHIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOECHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBJICHUS ra3a Ha CTEHKH COoCy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUU 00BEMa
KOMHATBHI, IaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsi 3HEprus TEpMOJMHAMHYECKOM CHUCTEMBblI U
crocoObl e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS SHEprus 0lHOATOMHOTO
uJeanbHOro ra3a. Bujpl Temnonepenayu: TEIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHAas
TEII0EMKOCTH BellecTBa. KonuecTBo TEIIOTHI IPU TENJIonepeiaye.

[TonsTue 006 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHamuku. [IpuMmeHeHue
NEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMocTh MpoieccoB B MPUPO/IE.

TenioBeie MamHbL. [IpuHIMIIBL [EeHCTBUS TEMIOBBIX MaluH. [IpeoOpa3oBaHus sHEpTruu B
TeruI0BbIX MammuHax. KoadduimeHT nonesnoro aeictBus remnopoi MamuHsel. [ukn KapHo u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMBbl TEIIIOIHEPTETUKHY.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBLHUK, KOHIUIIUOHED.

Llemoncmpayuu

WN3meHenne BHYTpEHHEW SHEPrUU Teja TMPHU COBEPIICHHH pabOThI: BBUIET MPOOKH W3
OYTBUIKH MO JICHCTBHEM CIKAaTOTO BO3yXa, HarpeBaHue »upa B JaTYHHOU TpyOKe MyTEM TpeHHS
(BUICOIEMOHCTpALIHS ).

H3meHeHre BHYTpEHHEH dHEpruu (TeMrepaTypsl) Tela Mpy Terionepeaaye.

OnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelNsi BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue yaenbHON TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcrnapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BIIQXXHOCTh BO31yXxa. HaceleHHsld map. YenpHas TerioTa mapooOpa3oBaHus. 3aBUCHUMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.



Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucramnel. CoBpeMeHHBbIE Marepuanbl. [lnaBneHne W KpucCTaM3anus. Y aelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuuyeckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTUHU TOJIYYSHHS] COBPEMEHHBIX MaTepUaIoB, B TOM YKCII€ HAHOMATEPHUAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HaGnronenue narpeBaHus U IIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanust KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >IEKTpUUYECKHX —3apsIOB.
[IpoBoIHUKY, TUATIEKTPUKH U MOJTYIPOBOJIHUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslid  3neKTpUyecKUil  3aps.
OnekTpuueckoe moje. Hampsok€HHOCTh 3JieKTpudeckoro mois. [IpuHuun cynepno3unuu
3JIEKTPUYECKUX T0JIeH. JINHUY HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabota cun anexrpocraruueckoro nodist. [lorennuan. Pasnocts norennuanos. [IpoBoanuku
U JURJIEKTPUKU B AJIEKTPOCTATUUECKOM ToJie. [usnekTpuieckas MpOHUIIAEMOCTb.

OnektpoéMkocTb. Konpencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsA’KEHHOI0 KOHJIEHCATOPA.

TexHu4yeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE SJIEKTPONpHOOpPOB, KOHAECHCATOp, KOMUPOBAIHHBIN
anmapar, CTpyHUHBIM IIPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IEeKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JM3neKTpUKU B 3JIEKTPOCTATHYECKOM TI0JIE.

3aBHUCHUMOCTB JIEKTPOEMKOCTH TNIOCKOTO KOHJIEHCATOPA OT IUIOIIA I TUTACTHH, PACCTOSTHUS
MEXAY HUMH U IU3IEKTPUUECKON MPOHNULIAEMOCTH.

DHeprus 3apsHsKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DIIEKTPUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHHUS JICKTPHUECKOTO TOKA. VICTOYHWKH TOKa.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DIIEKTPUUECKOE CONPOTHUBIICHUE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEILIAHHOE COeIMHEHNE TIPOBOIHUKOB.

PaGora anextpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3NEKTPHUYECKOTO TOKA.

DIEeKTPOABMKYIIAs CHJIAa M BHYTPEHHEE CONMPOTUBIICHHE UCTOYHMUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM ) AyieKTpudeckoi nenu. KopoTkoe 3aMbIkaHue.



DneKTpOHHas: TPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexonaa. [1omynpoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOLUAIUs. DIEKTPOIIN3.

DnekTpuueckuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHuueckue ycTpoicTBa U IPaKTUUYECKOE IIPUMEHEHHUE: aMIIEPMETP, BOJILTMETP, PEOCTAT,
UCTOYHUKM TOKa, DBJEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBICHHS, BAaKyyMHBIH  JHON, TEPMHUCTOpPHI H  (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTb CONPOTUBIICHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAAU
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CMelraHHOE COeIUHEHUE POBOTHUKOB.

[Ipsimoe u3MepeHue SJAeKTPOABMKYIIEeH cuiibl. KOpoTkoe 3aMblkaHHE raibBaHHYECKOTrO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTH BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

H3mepeHue aMeKTpoABHKYILEH CHIIbI MICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.

HabGmonenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIEpKATENbHBIX MEXIIPEAMETHBIX CBS3€Hl C KypcamMH MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medsicnpeomemnsie nousmus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMbl ypaBHEHUH, TMHEWHas (GyHKIus, napaboia, runepOoua,
uX rpaduky U cBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTaHT'€HC,
OCHOBHOE TPHUTIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HMX NPOEKIUU HAa OCHU KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: Mexanmdeckoe JBUKEHHE B KMBOW IMpupoae, 1ud¢ys3us, ocMocC, TEMmI000MeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUECKHE SBICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPHABIX TeJ, JKUIKOCTEW W Ta30B, 3JIEKTPUUECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaIbBAaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE ABMKEHUH C UCIOIBb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIMIIHUKY, HCIOJIb30BAHME 3aKOHA COXpaHEHUs MMITyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJIEKTPOCTaTHYeCcKas  3allluTa,  3a3€MIICHUE



ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT Cynieprio3uIMd MarHUTHBIX Tojei. JIMHUM MarHUTHOU
uHaykud. KapTtuna aimHuil MarHUTHOM MHIYKUIUU T1OJISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMM MarHUTHOTO IO
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMoielicTBrie MPOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna JlopeHuma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiKEHHOW 4YacTUIlbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenua.

SIBneHue HneKTpOMAarHUTHOM WHAYKUMH. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIEKTPOABMKYIIAS CUJIA UHAYKIIUU. 3aKOH JIEKTpOMarHuTHo unaykuuu dapayes.

BuxpeBoe siekTpuueckoe Mmose. DNEeKTPOJBMXKYIIas Cuia HHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJICKTPOIBUKYINAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJIs1 KaTYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumozgeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHre ANeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenua.

3aBUCHUMOCTD DJIEKTPOJBHKYIIEH CHIIBI MHAYKIIUHM OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBrieHNE CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIIKA C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa Ha PAMKY C TOKOM.

UccnenoBanue siBJICHUS 2IEKTPOMArHUTHON WHIYKITHH.

Paspnen S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenpnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe Konebanusa. [apmMoHHUYeckue
konebanus. Ilepwon, dacrora, ammoutyga u (asa konebanuil. I[IpyXMHHBII MasTHUK.
MaremaTtuueckuil MasgsTHUK. Y paBHEHUE FapMOHHUECKUX Kojebanuil. [IpeBparienue snepruu npu
TapMOHHYECKHUX KOJICOaHUSIX.

Konebarenbupii KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUST B HJI€ATHHOM
KoeOaTeIbHOM KOHType. AHAJOTUS MEXIAYy MEXaHHYEeCKUMU U  DIEKTPOMArHUTHBIMU



konebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS PHEPTUU B HACATHHOM KOJeOaTeIhHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHyX/IeHHbIe MeXaHUYECKUE KoieOaHusl.
Pe3onanc. BeinyXA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemennbiii Tok. CMHYCOMAQIbHBIN MEPEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya W HOTpeOICHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa wucnonab3oBaHus
3JIEKTPOIHEPTUU B TOBCEJHEBHOM KU3HHU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DSJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTebHOM CUCTeMbI (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

HabGnronenue 3aryxaronux Kojie0aHui.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmionenue pesonanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUU PE3UCTOPA, KAaTYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopa.

Mopeinb TUHUY 3IIEKTPOIIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJIbIX KOJeOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanue NEpeMEHHOTO TOKAa B LENM W3  IIOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanuueckre BOJHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U JMHa BojHbl. [lomepeuHble M MpoOOJdbHbIE BOJIHBL. MHTepdepeHums u nudpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTalus BeKTopoB E, B, V B anexkTpomarHuTHoi BostHe. CBOWCTBA 3J€KTPOMArHUTHBIX BOJIH:
OTpaXe€HUEe, TpeJoMJieHne, Tnoysgpusanus, audpakuus, uHrepdepenius. CKOpoCTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arpsA3HEHUE OKPYXKAIOLIEH CPENIbl.

TexHuuyeckue ycTpoicTBa M MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTpa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE TONEPEUHBIX U MPOJA0IbHBIX BOJH.

Kounebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmioienue orpaskeHus: U NpeioMIIeHHS] MEXaHUYECKHUX BOJIH.

Habmonenue narepepeHny 1 Tuppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pe30HAHC.



HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYAOW M YacTOTOH
KoseOaHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TMPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsimonuHeitHoe pacpocTpaHeHHEe CBETa B OJHOPOJIHON CpeIe.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHWe H300paKEHUH B IIIIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akOHBI MpeEIOMJIEHHUS CBeTa. AOCOJIOTHBIM IOKa3aresb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yron MOJHOrO BHYTPEHHETO
OTpPaKEHUS.

Hucniepcust cera. CiioxkHBIN cocTaB Oemmoro ceta. LIBer.

CoOwupatonue W paccewBaronive JHH3BL. ToOHKas nuH3a. DOKYyCHOE pacCcTOsSHUE U
onTHYEeCKas cuiia TOHKOHM JIMH3bL. [locTpoeHne n3odpaxeHuii B cOOMparouX U PacCeuBaIOIIUX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. J[udpakuumonnas pemérka. YciaoBue HaOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEIECKOI, BOJOKOHHAs ONTUKA, TU(paKIMOHHAS PeIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEITHOE pacHpOCTpaHEHUE, OTPaKEHUE M TMperomiieHne cBeta. Onruueckue
npUOOPBHI.

ITonHOe BHyTpeHHEE OTpaxkeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenn MUKpOCKoOTIa, TEIECKOIA.

Habmtonenue natepdepeHnnn cera.

Habmonenue nudpakiuu cBera.

Habmonenue nucnepcun cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HaoGmonenue monsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3mepenne mokazaresnst mpeioMIICHHUs CTEKJIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHUH OTHOCHUTEJILHOCTH
['paHuibl IPUMEHMMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEIIFHOCTH: WHBApPUAHTHOCTh MOXYJISI CKOPOCTH CBe€Ta B BaKyyme, MPUHIHUII
OTHOCHUTEJIbHOCTH DUHINITEIHA.
OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChI C PHEPTUEH U UMITYJIHCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOSI.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHM OGO ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEpruM POTOHA C €ro YACTOTONH. DHEPTUS U UMITYIIbC
doroHa.
OtkpeiTie u wucciaenaoBanue Qorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpexra.
JaBnenue cBera. Onwitel I1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpoOIiCTBA M MpaKTHUECKOe NpUMEHeHHe: (oTodnaemMeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAHOBKE C IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. Usnyyenne u mornomeHnue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOT'O YPOBHS SHEPrUu Ha pyroil. Buasl cnektpoB. CekTp ypoBHEH 3HEPIUU aTOMa BOIOPO/IA.
BousinoBsie cBolicTBa yactull. Bosnbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM JTyanu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: CHEKTPAJbHBIA aHAJIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopuenb onbiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmtoienue nuHedvaTbIX CleKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEepUMEHTHI, JOKa3bIBAIOIINE CI0KHOCTh CTPOEHHUS SApa. OTKpBITHE PaMOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHnto cocraBa paanoakTUBHOIo n3nydenus. CoiicTBa anbda-,
Oera-, raMMa-u3aydeHus. BiusHue paInoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.
OTxkpbITHE IPOTOHA U HelTpoHa. HykinoHHas Monens sapa ['eisenOepra—Banenko. 3apsin
anpa. MaccoBoe uucino sijpa. M30Tomnsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-uszinyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.
OHeprus cBs3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT macchl sapa.
Snepusle peakuuu. [lenenue u CUHTE3 SAED.
SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOrembl M MEpCHEKTUBBI  sAACPHOU
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTtop1 HaOJIOIEHUS M pETUCTPAIK 3JIEMEHTAPHBIX YaCTHI.
dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoi KapTHHBI MHpa.
TexHuuyeckue ycTpoiCTBa M MPaKTHUECKOE NMPUMEHEHHE: J103UMEeTp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.
Jlemoncmpayuu
CuéTurK MOHU3HPYIOLUX YACTHII.
Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).



Pa3nes 8. Di1eMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Ortanel pa3BuTUs acTpoHoMuH. [IpuKiiagHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/IbI, INIAHETHI, UX BUAUMOE JBI)KCHUE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKU. /[narpamMmma «CIeKTpalIbHBIN KJIacC — CBETUMOCTBY. 3BE3/1bI INIABHON
[IOCJIEI0BATEIbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY»  JUlsl  3BE3]  IJIaBHOMU
IOCIe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTambl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ["amaktuke. Tumbl
rajakTuk. Paguoranaktuku u kBazapsl. UEpHbIE ABIPHI B sIpax TAJAKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe nzimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnsie mpodiaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOH c(hepax AeATeITbHOCTH YeJIOBEeKa, POJIb U MECTO (DU3MKH M aCTPOHOMHUU B COBPEMEHHOMI
Hay4YHOHl KapTHHE MHpa, poib (u3nueckol Teopuu B (OPMHUPOBAHUU IPEICTABIECHUH O
du3nyecKkoil KapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBISeTCS C Y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBS3€il C KypcamMM MaTeMaThKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHME, Hay4HbIM (akr, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
IPOEKIMM Ha OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JIEMEHTapHBIX (DYyHKIIMIA,
MPU3HAKU 110J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snexrpuueckue sIBIEHUS B )KUBOM pupoe, KojeOaTeabHble JBU)KEHUS B )KUBOM
IIPUPOJIE, OTITUYECKHE SIBICHUS B KUBOU MPUPOE, ACHCTBUE pajlalliy Ha )KUBbIE OPraHU3MBbI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTaUIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIM, 3AJI€KH MArHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: NTMHUM DJIEKTPOIIEpPEay, TE€HEPATOP MEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATED,
WHAYKIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-neus,
IPOEKIIMOHHBIN arnmapar, BOJIOKOHHAs ONITUKA, COJIHEYHas OaTapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero oOIiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
MeTanpeMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOTo mpeamera «DHU3MKa» JOJDKHBI OTPAXKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHarolIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM ILIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
pacuipeHne XU3HEHHOTO ONbITa U OMbITAa JESITEIHHOCTH B IMPOIECCE PeaTu3aluid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpecax TIpakJaHCKOro oOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3alHu;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c¢(hOpMUPOBAHHOCTH POCCUMCKON IPaxTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHKECHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (U3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMUMUBOTO OYIYIIETo;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst AICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nyeckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K Pa3IMYHbIM chepaM npodeccuoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
C (U3MKOM M TEXHHUKOW, yYMEHHE COBEpIlaTh OCO3HAaHHBIN BbIOOp Oynaymied mnpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIaHbI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYphl, OCO3HAHHE TJ00AJILHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUTAaHUPOBAHKE U OCYILECTBICHUE ACHCTBHI B OKpYXKaroliel cpe/ie Ha OCHOBE 3HaHUS Lesiei
YCTOWYUBOTO Pa3BUTHS YETIOBEUECTBA;

pacuiMpeHre OmblTa JeATeNbHOCTH SKOJOIMYECKOW HaNpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (pr3HKe;

7) IEHHOCTH HAYYHOT'0 MO3HAHNS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTeJIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHS (DU3UKH
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEA0BATEIBCKYIO NESTEIbHOCTh HHUBHIya IbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble Jlornueckue aeiicTBuA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONPENIETATh eI JACSITeIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaTeiBaTh TUIAH PEIICHHS TPOOJIEMBI C YIETOM aHAIM3a UMEIOIIUXCS MaTePUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIEHWBATH COOTBETCTBUE PE3YJIHTATOB IEIISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHUPOBATh U BBINONHATH PA0OTy B YCIOBUAX PEAIBHOr0, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;

pa3BUBATh KPEATHBHOE MBILUJICHUE MIPH PEUICHUH )KU3HEHHBIX MPOOJIEM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUAMH M METOAaMHU (U3UYECKOM
HaYyKH;

BJIQ/IETh HaBbIKAMHU Y4Y€OHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITEIBbHOCTH B 001acTu
¢bu3nKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PELICHUS 3a/1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETALHH,
npeoOpa30BaHUIO U PUMEHEHHIO B PA3JIMYHBIX YIYCOHBIX CUTYAIIUAX, B TOM YUCJIE TIPU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJIBUTATh
TUIIOTE3Y €€ PEelIeHHs], HAXOAUTh ApTyMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PEILICHUS 3a/1a4l PE3yJIbTaThl, KPUTUYECKU OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCJIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHOMN AESITENFHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

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

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMU TOTY4YeHHUS WHMOpPMAUU (PUINYECKOTO COJIEP>KaHUSI U3 HCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJISATh IMOMCK, aHaIMW3, CHUCTEeMAaTHU3alUi0 U
MHTEPIPETANNIO MHPOPMAIINK Pa3INYHbIX BUIOB U (OPM MpeacTaBICHUS;

OIICHUBATH JOCTOBEPHOCTH MH(OPMAITUH;

UCIIONIb30BaTh CpEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AlMOHHBIX 33/Jad C COOJIOJEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;



CO3/1aBaThb TEKCThl (DU3NYECKOIO COAEPKAaHUS B pasIMyHbIX (opMmaTax ¢ ydEToM
Ha3zHauYeHUs MTHPOPMALIUH U 1IeTIEBON ayTUTOPHH, BEIOUPAs ONTUMAJIbHYIO (hOpMY MpEICTaBICHUS
Y BU3yaJIN3alliH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOM NEATEIHHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHMSI C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHUBHUYyaIbHON paboTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBHH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIA COBMECTHOM JEATEIbHOCTH, OPIaHMU30BBIBaTL M KOOPIWHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIIATh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHble yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATEIBHYIO NEATENLHOCTh B 00JacTu (PU3UMKU U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSTENIbHO COCTABJIITh IUIAH PEIICHUs] PAaCUE€THBIX M KAaueCTBEHHBIX 3aj]ady, IJIaH
BBITIOJTHCHUSI TMPAKTUYECKOW paboThl ¢  Y4ETOM UMEIONIMXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;
pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTH (POPMUPOBAHUIO U TIPOSBICHUIO SPYAUIINH B 0071acT (PU3UKH, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIIEHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;
BIIAJICTh HaBBIKAMHU MO3HABATEIILHON PEe(IIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JTEUCTBUI
Y MBICIIUTENIbHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUM;
HCITOJTH30BaTh MPUEMBI peIISKCHH JIJIs1 OIICHKU CUTYAIluH, BEIOOpA BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS IO UX CHUKEHUIO;
MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIHHOCTH;
MPUHUMATH Ce0sl, MOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;
MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEATEIHHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.
B mporecce 1oCTHXKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI 110 (hU3UKE IS
YPOBHSI CpeAHEro obuero oopa3oBaHusi y OOy4YaIOUIMXCSl COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaralonumi chopMUpPOBaHHOCTD:



CaMOCO3HAaHUSI, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AYMOILIMOHAIBHOE COCTOSTHHE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHANBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUs, BKITIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPUHUMATh OTBETCTBEHHOCTh
3a cBOE TIOBENIEHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K AIMOIMOHAIBHBIM H3MEHEHHSIM | IIPOSIBIIATh
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAMOIICH CTPEMIICHHE K JOCTIDKCHHUIO TENIM U YCIeXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH UCXO/ISl H3 CBOMX BO3MOXKHOCTEH;

OMIATHH, BKIIIOYAIONICH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE ApPYTHUX,
YYUTBIBATh €TI0 IIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO M COTICPEIKUBAHUIO;

COIIMATILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOIbMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaxarb c(hOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B Pa3BUTUHM COBPEMEHHOM TEXHUKH M TE€XHOJIOTMM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHHUIBI TPUMEHEHUS W3YUEHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEepLUalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUECYHBIA AJIEKTPUUYECKUHN 3apsii NPHU pelIeHUU
bu3nueckux 3anay;

pacnio3HaBaTh (PU3NYECCKHE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEPHOE U PABHOYCKOPEHHOE TNPSMOJIMHEHHOE [BUKCHHE, CBOOOIHOE IaJeHHE Tell,
JIBIDKEHUE 110 OKPY)KHOCTH, HHEPLIUS, B3aUMOIeHCTBHE Tell, U y3us, OpOyHOBCKOE ABHIKEHHE,
CTPOEHHE JKUIKOCTEW M TBEPIBIX TeJl, K3MEHEHHE 00bEMA Tell IPU HAarpeBaHUU (OXJIAXKIACHUM),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJAEHCALMs, IUIABJICHHWE, KPUCTAJUIM3ALMs, KUIIEHUE,
BJIQXKHOCTb BO3/1yXa, OBBILIEHHE JaBJICHUS ra3a IIpHU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b
MEXJy NapaMeTpaMu COCTOSHMs ra3a B H30Ipoleccax, JIEKTpU3alus Tejl, B3aUMOICHCTBHE
3aps/0B;

OIHCBHIBATh MEXAaHUYECKOE JIBUKEHUE, MCIONIb3Ys (PU3NUYECKHE BEIMYUHBI: KOOPAMHATA,
yTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHEeTHYeCcKas
SHEprus, NOTEHIMaJbHAas JSHEpPrus, MexaHudeckas paboTa, MeXaHHUYECKass MOUIHOCTb;, MpHU
ONMCAHUU MPABUIILHO TPAKTOBATh PU3NYECKUI CMBICI HCIIOJIb3YEMbIX BETUYHH, UX 0003HAUEHUS
U €IUHMIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTUMHU
BEJIMYHUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3Ys
¢u3nueckue BEIMYMHBL: JaBIIEHUWE Ta3a, TeMIepaTypa, CpeAHssi KHUHETHYecKas JHEeprus
XAOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora rasza, Kod(pUIMEHT MOJIE3HOro JEHCTBUS TEIJIOBOTIO
JIBUTATEIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
UX O0O0O3HAYEHWS M EIUHMIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOLIUE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONKCHIBATh M3y4YCHHBIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3Ys (PU3NUYECKUE BETUYMHBL AJIEKTPUUECKUM 3apsijl, dJIEKTPUYECKOe IoJIe,
HANpsDKEHHOCTh  TIOJIS,, MOTEHLMal, pPAa3sHOCTh IOTEHIHAIOB; MPU ONUCAHUM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIUMUMHY C JPYTMMU BETUYUHAMU;



aHAJU3UPOBaTh (PU3MUYECKUE IPOLECCHl U SIBIEHUS, UCHOJb3ysd (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro tarotenusd, |, |l u Ill 3axkonsr HbroTOHA, 3aK0H coxpaHeHuUs
MEXaHUYECKOM PHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIMII CYNEpIO3ULMH CHJI, TPUHLIUI
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEJHEH KMHETHYECKOW SHEPruM TEIJIOBOIO JBHIKEHUS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
3JIEKTPUUECKOrO 3aps/a, 3aKkoH KyoHa, Ipu 3TOM pa3inyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4ecKoe BBIPAKEHHUE U YCIOBUS (IPaHULIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCcIoBUs MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOJB30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH, TpuU 3TOM  (HOPMYIHPOBATH
npobieMy/3afgady ¥ rurnoTe3y y4eOHOoro 3KCrepuMeHTa, coOupaTh yCTaHOBKY U3 IPEAJIOKEHHOTO
000pyI0BaHUsl, MPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMAJbHBII CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
HOTPEIIHOCTEN U3MEPEHMIA;

MCCJIEI0BATh 3aBUCUMOCTH MEKY (GU3MUECKUMHU BEJIMUYNHAMU C UCIOJIb30BaHUEM MPSMBIX
U3MEpEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOJIY4YE€HHOMH
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOJIHI U Tpa)UKOB, ENIaTh BEIBOJIBI 0 pe3yJIbTaTaM
UCCIIEI0BaHMS;

coOnronarh mnpaBuia O€30IaCHOIO TPyAa IPU MPOBEACHUM MCCIENOBAaHUN B paMKax
y4eOHOTr0 3KCIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U J1AOOPAaTOPHOTO 000PYAOBaHUS;

pewiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Muyeckol MOJENbI0, HCIOJIb3Ys
¢du3nveckre 3aKOHBI M PUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 33a4H BHIOUPATh (PU3HUECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMBbIE Ui €€ pEeLIeHHUs,
IIPOBOAMTDH PAcuU€Thl U OLIEHUBATH PEAIbHOCTD [TOJIyY€HHOT'0 3HAaUE€HUs (PU3NUECKON BEIMUNHBI,

pelaTh KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEUMBYIO LIENOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIE 3aKOHBI, 3aAKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIIOJIb30BaTh MIPU pelIeHUH y4eOHBIX 3a/1au COBpEMEHHbIE HH(POPMAaLMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKAa, CTPYKTYpUPOBaHUsS, HWHTEPIpETallMd W NPEJCTaBICHUS Y4eOHOW U HayyHO-
HOMYJSPHOM HH(OPMAIUH, TOJTyYEHHON U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
MOJIy4aeMyto HHPOpPMAIHIO;

INPUBOAUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YyUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYXKAIOIIET0 MUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUII;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3HKE B TOBCETHEBHOM XKU3HHU [T 00eCTIeYeHUs
0€30MacHOCTH IpU OOpAIEHUH ¢ TPUOOpPaMH M TEXHUUYECKUMHU YCTPOMCTBaAMHU, AJIsi COXPAaHEHUS
3J10pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpY Karollel cpese;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUATBHBIX POJIEH, IUIAHUPOBATH paboTy
TpYyMNIbl, palMOHAIBHO paclpeneNniaTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJApPTHBIX CUTYalMsIX, aJIeKBAaTHO OLIEHMBATh BKJIAJ Ka)JOr0 U3 yYaCTHUKOB TPYIIHI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.

K xonmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHUpA, B PA3BUTHH COBPEMEHHON TEXHUKH M TEXHOJOTHH, B NMPAKTUYECKOH
NeSITeIbHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUDA;



VUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENeil: TOYeUHBIN
AIIEKTPUYECKUH 3apsif, JIyd CBETa, TOUCYHBIN HCTOUHUK CBETA, siIEPHAS MOJICTh AaTOMA, HYKJIOHHAsI
MoO/JIeJIb ATOMHOTO sJIpa MPH pelieHnH (PU3NUecKux 3aay;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (IIPOIECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEILJIOBOE, CBETOBOE,
XMMUYECKOE, MarHUTHOE JIEUCTBUS TOKAa, B3aMMOJCHCTBHME MAarHUTOB, AJIEKTPOMArHUTHAS
WHAYKLIMS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apn,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJISIpU3aLUg CBeTa, JUCIEepCUsi CBETa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Jla, €CTECTBEHHAsl U MICKYCCTBEHHAs PaInOaKTUBHOCTD;

ONUCHIBATh M3YUYECHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIC SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOE
HaIpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHINANIOB, 3JIEKTPOABMKYIIAs CUIIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mojs, cuwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYIIK{, SHEPTUsl JIEKTPUYECKOT0 M MArHUTHOTO IOJIeH, MEepUOJ] W 4YacToTa KoieOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cuila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIIOJB3YeMbBIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

ONKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHUS W TIPOIECCHI, HCIOJIB3YsA (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETa, DHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclajza, SHEPTus CBSI3M AaTOMHBIX sep, HpPU OMUCAHUHU
MPaBWIBHO TPAKTOBAaTh (U3MYECKUN CMBICI HCIOJIB3YEMbIX BEIUYMH, HX OO0O3HAuUeHUs U
SIMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINE TAaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTHMH
BEJIMUYMHAMU, BBIYUCIATH 3HAU€HUE (PU3NYECKON BEJTMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBATEIBHOTO M MApaUIEIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlxoyms—JIeHua, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPaHEHUs] CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHa 11 poTod(heKTa, 3aK0H COXpaHEHUsI DHEPTUH, 3aKOH COXPaHEHUS
UMITyJIbCa, 3aKOH COXPaHEHUs AJIEKTPUYECKOTO 3apsa, 3aKOH COXPaHEHHUS MAacCOBOTO YHCIIA,
noctynatel bopa, 3aKoOH paguMOaKTHBHOIO pacmajia, MpU OSTOM pa3inyaTh CJIOBECHYIO
GOpMYyIUPOBKY 3aKOHA, €ro0 MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHHIIBL, 00JacTH)
MPUMECHUMOCTH;

OTIpE/IeNIATh HAIpPaBJICHWE BEKTOpAa MHIYKIIUM MArHUTHOTO TOJSl MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH M OMUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBIMOJHATh 3KCIIEPUMEHTHI IO HUCCIIEJOBAHUIO (PU3MYECKUX SBIEHUH M IPOLIECCOB C
UCIIONIB30BAaHMEM TPSAMBIX W KOCBEHHBIX U3MEpPEHHWil: Tmpu dSToM  (HOpMyIHpOBaTh
npoOaeMy/3anady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT ¥ (POPMYITHPOBATH BBIBOJIBL;

OCYIIECTBIISATh TIPSIMBIE W KOCBEHHBIE H3MEpPEHHUS (U3UYECKUX BEIWYUH, TIPU STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJb30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPENIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIOIB30BaHUEM MPSIMBIX H3MEPECHU:
MIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYEHHON 3aBUCHMOCTH
bu3NYeCKUX BENMWYMH B BHAE TaOMUIl M TpauKOB, JelaTh BBIBOABI IO pe3yiabTaTam
HCCJIEJIOBAHMUS,



coOnrofarh mpaBuia O€30MacHOr0 TpyAa MPU NPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKOM UM TMPOEKTHOW MAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemiatb pacy€THblE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIONIb3Ys
buznyeckue 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIM3a yCJIOBHs 3a/layd BHIOUpATh (PU3NUECKYIO
MO/JIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE [UIs €€ pEelIeHHUS,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUS (PU3NUECKO BEeIMUNHBI,

pelaTe KayeCTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMUECKU HENPOTHUBOPEUMBYIO LIEMIOUYKY
paccyXJIeHUl ¢ ONOpoi Ha U3yUEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUe SBICHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33/]1a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUT
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETAllMd U TNPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
HOMYJSIPHOM HH(POPMAITUH, TOJTyYEHHON U3 Pa3JINYHBIX HCTOYHUKOB, KpUTHYECKH aHATTM3UPOBATh
MoJIy4yaeMyro HHPOPMAIHIO;

OOBSICHATH MPUHIHIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBUS UX 0€30MacCHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOAUTH TPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HAyKH, B 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCTIOJIB30BaTh TEOPETUUECKHE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HU [T 00€CTICUCHUS
0e30MacHOCTH pU OOpPAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMH, IS COXPaHEHUs
3/10pOBbs U COOIOACHUSI HOPM KOJIOTMUYECKOT0 MOBEJCHUS B OKPYKaIOLLEH CpeIe;

paboTaTh B TpyIIE C BHIIOJHEHUEM PAa3IMYHBIX COLUATIBHBIX POJIEeH, TUIAaHUPOBATh PaboTy
TPYIIIbI, palMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalUSAX, aJICKBAaTHO OLIEHMBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIBI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4yacoB Yuer
Ne i/m HaumeHoBaHuUe pa3aesioB U TeM MPOrpaMMbl Beero Kontpoasusie | IIpakTuueckne ?g:;:g:;ﬁ;‘:ﬂg:‘gs:;;g . ;)Oarﬁpo:l::b]
padoTsI padoTsl BOCIHTARMS
Pazgea 1. DUSUKA U METOJbI HAYYHOI'O ITO3HAHUA
1.1 duzuka 1 MeTOoIbI HAYIHOTO MO3HAHUS 2 Bubmoreka HOK
' i https://m.eds00.ru/7f41bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubnnoreka IIOK
2.1 Kunemaruia S https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.2 Jlunamuia ! https://m.edso0.ru/7f41bf72
bubnnoreka IIOK
2.3 3aKOHbBI COXpPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro no paszneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuoteka [JOK
' TEOpUU https://m.edso00.ru/7f41bf72
bu6mmoteka [IOK
3.2 OCHOBEI TepMOAMHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnmnorexka [HOK
' ®dazoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznen 4. JIEKTPOIUHAMUKA
but6mmoreka [IOK
41 JreKTpocTaTuia 10 1 https://m.edso0.ru/7f41bf72
42 ITocTostHHBIN 71eKTpUYECKU TOK. TOKH B 12 1 1 bu6muoreka [JOK
' pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22


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

KoandecTBo yacoB

Yyer

Ne n/m HaumeHoBaHue pa3aeioB U TEM MPOrpaMMbl Ju1eKTpoHHbIE (LHpPOBLIE) paboeit
B pasi porp Bcero Konrpoannbie  IpakTuueckue o0pa3oBaTe/bHbIE peCypchl =~ MPOrpamMMbI
padoTsI padoTsI BOCHHTAHHS
5.1. O00011IeHNE U CUCTEMATU3ALIMs 3HAHUN 2 1
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 63 4 4

I[TPOTPAMME




11 KJIACC

KosunyecTBo yacoB Yuer
Ne i/l HaumeHoBanue pa3jaeoB M TeM NIPOrpaMMbl Beero Kourpoabuble = IlpakTuyeckue (?g:;?:::;fﬂgﬁ:‘ggg;;?l . ;)Oarﬁpo:;;b]
padoThI padoThI BOCHHTAHMS
Paszpen 1. JIEKTPOIMHAMUKA
11 MaruutHoe noJsie. DJIeKTpOMarHuTHast 11 1 3 bubnuoreka [JOK
' WHYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHnyeckue U 3JEKTPOMarHUTHbIE 9 1 bubnmoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.2 MexaHUYeCKHE U AJICKTPOMArHUTHBIC BOJTHBI 5 1 https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
2.3 Onrura 10 3 https://m.edsoo0.ru/7f41c97c
Hroro o pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bu6mmorekxa [IOK
4.1 DeMEHTHI KBAHTOBOW OITHUKU 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE 517pO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU

5.1 DNIEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU

7 1

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



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

KoaunyecTBo yacoB

Ne /i HaunmeHoBaHue pa3ieJoB U TEM MPOrpaMMbI K I Ju1eKTpoHHbIE (LH(pPOBLIE) paboueii

) pasi porp Bcero OHTPOILHBIE PAKTHIECKHE | oGhazoBaTebHbIe peCypehl | NPOrpaMMBbI

padoThI padoThI BOCHHTAHMS
Hroro no pazneny 7
Pa3znen 6. OBOBIHIAIOIEE IOBTOPEHUE
N bubmuoreka [JOK

6.1 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 7 1 https://m.edsoo.ru/7fA1c97c
Hroro no pazueny 7
OBIIEE KOJIMYECTBO YACOB I10 68 5 v

[NPOT'PAMME



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

YyeT paboueii nporpammbl BOCNUTaHUA

Peanuzanus nenarorunueckuMu pabOTHHUKAMU BOCIIUTATEIBHOIO OTEHIIMANA YPOKa MpeIoaraeT cieayolee:

- YCTaHOBJICHHE JJOBEPUTEIBHBIX OTHOIICHHI MEXIY YIUTEIIEM U 00y4YarOIIMMHUCS, CIIOCOOCTBYIOIINX MTO3UTUBHOMY BOCTIPUSTHIO
oOy4aromuMucs TpeOoBaHUM U MPOCKO YUHUTENs, MPUBJICUCHUIO UX BHUMAHUS K 00CYyX/1aeMoil Ha ypoke HH(GOpMaIuu, aKTUBU3AIUU X
MMO3HABATEILHOM JeSITEIIbHOCTH,

- OOy XKIeHNE 00YJarOIIMXCsl COOTI0IATh HAa YPOKE OOIIEITPUHSATHIE HOPMBI IIOBEICHHMSI, PaBHUJIa OOIIEHUS CO CTAPIIUMHU (YUYUTEITISAMH) U
CBEpCTHHUKAMHU (OOYJAIOIIUMUCS ), IPUHITUIBI y4eOHON AUCIUTIIMHBI M1 CAMOOPTaHHU3AIIHH;

- MIpUBJICYCHNE BHUMAHUSI 00YJarOIIUXCS K IEHHOCTHOMY acleKTy M3Y4aeMbIX Ha ypoKax sSIBIICHUH, OpraHu3alus ux paboTsl ¢
MOJIy4aeMOM Ha YPOKE COLIMAIbHO 3HAUMMOMN MH(pOopMarmen

— WHUIUUPOBaHUE ee 00CYK/IeHNUs, BEICKA3bIBAaHHS 00YYaIOIIMMHKCS CBOEIO MHEHHUS 10 €€ MOBOAY, BIPAOOTKH CBOETO K HEW OTHOIICHHUS,
- WCIIOJIb30BAaHNE BOCITUTATEIFHBIX BO3MOXHOCTEH COIep)aHus YIeOHOTO MpeMeTa Yepe3 IEMOHCTPAIUI0 00yJarOIUMCs IPUMEPOB
OTBETCTBEHHOT'O, TPAKJIAHCKOTO MOBEICHUS, IPOSIBIICHUS YeTIOBEKOIIO0US U 100pOCEpACUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIINX TEKCTOB
JUTSL YTCHWS, 3a/1a4 JIJIS1 PEIICHHUSI, TPOOJIEMHBIX CUTYallui ik 00CYKIESHUS B KIacce;

- MIPUMEHEHHE HA YPOKE MHTEPAKTUBHBIX (POpM pabOThHI C 00YUAIOIIMMHUCS: UHTEUIEKTYAIbHBIX UTP, CTUMYJIHPYIOMIUX TO3HABATEIbHYIO
MOTHBAIIMIO O0YYArOIINXCS; TPYIIIOBON paOOThI MU pa0dOTHI B IMapaxX, KOTOPBIC y4aT 00y4Jaronuxcs KOMaHIHOH paboTe U B3aUMOJICHCTBHUIO C
JIPYTUMH 00Yy4arOIIUMUCS;

- OpraHMu3aIys JHIHOCTHO-OPUEHTUPOBAHHOTO O0YUYCHHS, YTO MO3BOJISICT YUUTENIO CO3/IaTh YCIOBHUS JUTSI POSIBIICHUS TTO3HABATEIIEHON
AKTUBHOCTH YYallIUXCS, CHATHUSL YPOBHS TPEBOKHOCTH U HANIPSDKEHHOCTH B 00YUEHUU;

- MCIOJIb30BaHNE B 00Pa30BaTEILHOM MPOIIECCE TEXHOJIOTHIA, TTO3BOJISIONINX YUUTEISIM IITKOJIBI PeaTN30BbIBATH BOCIIUTATEIBHBIN
MOTEHIINAJ YpOKa:

. TexHonmorus 00y4eHus B COTPYTHUYECTBE

. TexHonorus npobaeMHOro 00ydeHus

. TexHonmorus nuecnenoBaTesIbCKON NeITEIbHOCTH

. TexHonorus pa3BUTHsI KPUTHUECKOTO MBILUICHUS Yyepe3 uTeHue u nuckMo (PKMUIT)

. TexHonoruu pa3BUTHS CMBICIIOBOTO YTEHUS

. Texnonoruu QopMHUpPYIOIIETO OIICHUBAHMSI 00pa30BaTEIbHBIX  PE3YJIHTATOB yUaIIHXCS
. NudopManinoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU

. VIMeHHO TH TEXHOJIOTUU CLIOCOOHBI 00ECTIEUNTh:

- JUYHOCTHOE Pa3BUTHE pPEOCHKA;

- COTPY/AHUYECTBO B 00yUEHUH;

- 3¢ (eKTUBHOE UCTIOTIb30BaHUE YUEOHOTO BPEMEHU;

- CBSI3b O0YYEHHUS C )KU3HBIO;

- (hopMHpOBaHNE OTBETCTBEHHOCTH 32 COOCTBEHHBII BBIOOP U pE3yNbTaT A TEIbHOCTH;
- ¢bopmupoBaHre HHPOPMAITUOHHOW U KOMMYHUKATUBHON KYJIbTYphl YUEHHUKA.



HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KouuitiecTso 4acon DJyeKTpoHHbIe HUGpPOBbHIE Jomamnee
n/n Tema ypoka Bcero Konrpoaerpie | Tpakriteckue oOpa3oBaTesIbHbIe pecypchl 3aganue’
padoThI padoThl
1 ®usuka — Hayka o npupoje. Hayunsie 1 bubmmoreka [IOK BBCJICHHUE,
METO/IbI IIO3HAHKS OKPY/KAIOIIEr0 MUPA. https://m.edsoo.ru/ff0c32e2 | xoncmekT
Wuctpykrax no OT (unctpykuus no OT
Ne ). CraproBasi AMarHoCcTUKa
2 Ponb 1 MecTo (pu3uku B popMupoBaHun 1 bubnnorexka HOK BBEJICHHUE,
COBPEMCHHOW HAyYHON KapTHHBI MHpPa, B https://m.edsoo.ru/ff0c33e6 | xoucmekT
PAKTUYECKOHN JICATEIbHOCTH JIFOIeH
3 MexaHn4ecKoe JIBHKCHUE. 1 bu6mmoreka [IOK m. 1-3
OTHOCHTEIBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/ff0c3508
nekenus. [lepemenienue, CKOpoCTb,
yCKOpEHHUE
4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 bubnnorexka HOK n. 4-7
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOJIMHENHOE 1 bubmuorexa [JOK m. 8-11
JIBYDKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOopaHoe majeHue. Y CKopeHue 1 bu6mmoreka [IOK o 11-14
CBOOOJTHOTO TTaJICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. [[prxenue 1 bubmuorexa [JOK m. 15-17
MaTepUaIIbHON TOUKH 110 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 [Tpuntun otHOCHTENBHOCTH [ ammes. 1 bu6mmoreka [JOK n. 18-20
WueprmaibHbie CHCTEMBI OTCYUETA. https://m.edsoo.ru/ff0c3be8
[TepBbiit 3ak0H HproTOHA
9 Macca Tena. Cuna. [Ipunuun 1 bu6nuoreka [IOK m. 21-23

Cynepno3uiuu cui. Bropoit 3akoH
HproToHa 11 MaTepraibHON TOUKHU

https://m.edsoo.ru/ff0c3be8

! Vuebnuk «®@usuka» 10 xnacc. I'.5. Makuiues, 5.5. Byxosues, H.H. Corckuii. M. IIpocseruenue 2014




KoanuecTBo yacoB

Ne Tema ypoka Konrpoasusie | IIpakTuyeckue DUICKTPOHHEIC WHPPOBLIC ﬂOMamH?e
n/n Bcero o0pa3oBaTejibHbIE pecypChl 3a/laHHe
padoThI padoThI

10 Tpernii 3akon HeroToHa 115t 1 bu6nmoreka [IOK . 24-26
MaTEePUAIBHBIX TOYCK https://m.edsoo.ru/ff0c3be8

11 3aKoH BceMUPHOTro TaroteHus. Cuia 1 bubmmoreka [JOK n. 27-33
Tsokect. [lepBast KOCMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubmmoreka [IOK . 34-35,

https://m.edsoo.ru/ff0c3el8 | koncekT

13 Cuna tpenus. Koapumment tpenus. 1 bubnnorexka HOK n. 34-37
Cuia COpPOTHBIIEHUS MIPH IBUKEHUU https://m.edsoo.ru/ff0c3f76
TeJa B )KUJKOCTHU MIIU ra3e

14 HMnynbc MmaTepruaabHOW TOUKH, CUCTEMBI 1 bubnuoreka [JOK . 38-39
MaTepUaIbHBIX TOYCK. IMITyJIbC CHIIBI. https://m.edsoo.ru/ff0c43d6
3aKOH COXpaHCHUS UMITYJIbCA.
PeakTnBHOE NBHXKEHUE

15 Pabora u morHoCTE cuiibl. Kunetnueckas 1 bu6nuoreka [IOK . 40-43
JHEPrusi MaTepHaIbHOW TOUKU. Teopema https://m.edsoo.ru/ff0c4502
00 U3MEHEHUHN KMHETUYECKOI SHeprun

16 [TorenumaneHas sHeprus. [loTeHnnanpHas 1 bubnmnorexka HOK 1. 44,
SHEPTHs ypyro aeGpopMupoBaHHON https://m.edsoo.ru/ffOc46la | xoHcmekT
npyxuHsl. [loTeHIIMambHAS YPHEPTUS TEena
BOJIM3M OBEPXHOCTH 3eMJIU

17 IToTeHManbHbIC U HENOTEHIIMATbHBIC 1 bu6mmoreka [IOK . 45-47,
cwibl. CBs3b pabOTHI HEMOTEHITMATBHBIX https://m.edsoo.ru/ff0c478c | xoncmekT
CHJI C UBMEHEHUEM MEXaHUYECKOU
SHEPIUU CHUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPIrUuun

18 JlabopaTtopHas pabora «lccnenoBanue 1 1
CBSI3U pabOThI CHJIBI C U3MEHEHUEM
MEXaHUYECKOH YHEPTHHU Tella Ha TIpuMepe
pacTsKEHHS PE3UMHOBOTO JKI'YTa»

19 [ToctynarenbHoe U BpamareabHOE 1 bu6muoreka [JOK 1. 48-52
JIBUKEHHE a0COTIOTHO TBEPAOTO Tela. https://m.edsoo.ru/ffOc41a6




KoanuecTBo yacoB

Ne DJIeKTPOHHBIE NU(POBLIE Jomammnee
n/n Tema ypoxa Bcero Konrpoannpie | Ipaxriteckue o0pa3oBaTejibHbIE pecypChl 3amanne’
padoThI padoThI

MowmeHnT cuisl. [1nedo cunsl. YcnoBus
paBHOBECHsI TBEPIOIO TeIa

20 KonrponsHas pabora o Teme 1 1 bubmmoreka [JOK
«Kunemaruka. Jlnnamuka. 3aKOHBI https://m.edsoo.ru/ff0c4b74
COXpaHECHHS B MEXaHHKE»

21 OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO- 1 bubmuorexa [JOK n.53-55
KUHETUYeCKoW Teopur. bpoyHoBCcKOE https://m.edsoo.ru/ffOc4dc2
newkenue. Iubdysus

22 Macca monekyi. KonmngecTBo BemniecTsa. 1 11.53,54
[TocrosinHast ABorazipo

23 XapakTep ABMKEHUSI U B3aUMOJCHCTBUS 1 n.56
YacTHIl BelecTBa. MoIeIn CTPOCHHS
ra30B, )KUJKOCTEH U TBEPIBIX TN

24 TennoBoe paBHOBecue. TemnepaTtypa u eé 1 KOHCIICKT
n3mepenue. [llkana remneparyp Llenscus

25 WUneanpusrii raz 8 MKT. OcHoBHOE 1 bubnuoreka [IOK m.57,58
ypaBHeHre MKT https://m.edsoo.ru/ff0c4fde

26 AbcoutoTHas TeMnepaTypa Kak Mepa 1 bubmuoreka [JOK 11.59.60,63,64
CpefiHel KHHETHYCCKON SHEPTUU https://m.edsoo.ru/ff0c511e
JIBYDKEHUS] MOJIEKYII. Y paBHEHHE
MenaeneeBa-Kianeipona

27 3akon JlanbToHa. ['a30BbIC 3aKOHBI 1 .65,

KOHCIIEKT

28 JlaboparopHas pabora «MccnenoBanue 1 1
3aBHCHUMOCTH MEX/y MapaMeTpaMu
COCTOSIHUS pa3pPEeKEHHOTO ra3a

29 N3omponeccsl B HACaIbHOM raze u ux 1 bubmuoreka [JOK 1.66,67
rpaduyeckoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e

30 [TapooGpazoBaHue U KOHACHCALIMSL. 1 bubmmoreka [JOK 11.68.69
Vcniapenue u KUIeHune https://m.edsoo0.ru/ff0c63b6




KoanuecTBo yacoB

Ne Tema ypoka Konrpoasusie | IIpakTuyeckue DUICKTPOHHEIC WHPPOBLIC ﬂOMamH?e
n/n Bcero o0pa3oBaTejibHbIE pecypChl 3a/laHHe
padoThI padoThI

31 AOcCoII0THAS U OTHOCHUTEIIbHAS 1 bu6nmoreka [IOK m.70.71
BJIAXKHOCTh BO31yXa. HachlleHHbIH nap https://m.edsoo.ru/ff0c64d8

32 Teépmoe Teno. Kpucrammmueckue u 1 bubnmoreka [JOK n.72
amop(dHbIe Teta. AHU30TPOIHS CBOWCTB https://m.edsoo.ru/ff0c65f0
KpUCTAIIOB. JKUIKME KPUCTAIUTHI.
CoBpeMeHHbBIC MaTepHAIIBI

33 BHyTpeHHss sHeprus 1 bu6mmoreka [IOK n.73-76
TEPMOJAUHAMHYECKOM CHCTEMBI U CIIOCOOBI https://m.edsoo.ru/ff0c5952
€€ n3MeHeHus. KoinuecTBo TemioTsl U
pabota. BHyTpeHHss SHEpTUs
0JIHOATOMHOTO HJICATHHOTO Ta3a

34 Buael Terionepenaun 1 bu6nuoreka [IOK KOHCIIEKT

https://m.edsoo.ru/ff0c5c36

35 V nenpHas TEINIOEMKOCTE BEIIECTBA. 1 bu6nuoreka [IOK 1m.76,77
KonuuecTBo TEmIOTHI IIpH https://m.edsoo.ru/ff0c5c36
Terionepenaye. AnnadaTHbIN IPOIEece

36 [TnaByieHre U KpucTAUTH3AMMS. Y JeITbHAS 1 bubmuorexa [JOK .76,
TerioTa mwiasjaeHus. CyonuMarus https://m.edsoo.ru/ff0c6708 | xoncmekT

37 VYpaBHeHUE TEIJIOBOTO OanaHca 1 bubmuotexa [JOK n.77

https://m.edsoo.ru/ff0c6820

38 [epBEIii 3aKOH TEPMOJUHAMUKH U €TO 1 bu6mmoreka [JOK n.78-80
IpUMEHEHHE K H301IpoleccamMm https://m.edsoo.ru/ffOc5efc

39 Heo6paTumocTs npolLeccoB B MpUpoIe. 1 bubmuoreka [JOK n.81
BTopoii 3aKk0H TepMOTMHAMHUKH https://m.edsoo0.ru/ff0c6230

40 [Ipunnun nevicteus u K11/ rernmoBoit 1 bu6nuoreka [IOK m.82
MAaIHHBI https://m.edsoo.ru/ff0c600a

41 Huxkn Kapno u ero KI1J1 1 .82

42 DKOJIOTUYECKHE MTPOOITIeMbI 1
TEIUIO3HEPTEeTHUKU

43 Oo6o06maromuii ypok «MoekysipHast 1 bubmoreka [JOK m.53-83

q)HSHKa. OCHOBEHI TCPMOAUHAMUKU

https://m.edso0.ru/ff0c6938

(moBTOpEHMUE)




KoanuecTBo yacoB

Ne Tema ypoka Kontpoabsnsie | IIpakTuueckue DUICKTPOHHEIC WHPPOBLIC ﬂOMamH?e
n/n Bcero o0pa3oBaTejibHbIE pecypChl 3ajaHue
padoThI padoThI
44 KontposnbHas paboTa mo teme 1 1 bubmuorexa [JOK
«MonekynsipHas pusrka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKHNY
45 DneKkTpu3anus Tei. DIeKTPHIeCKUH 1 bubmuorexa [JOK n.84
3apsi. JIBa BUIa DIICKTPHUYCSCKUX 3apsi/IOB https://m.edsoo.ru/ff0c6bcc
46 [IpoBOHHKH, TUDIICKTPUKH U 1 bu6nmoreka [IOK .84,
MOJIYIIPOBOIHUKH. 3aKOH COXPaHCHHSI https://m.edsoo.ru/ffO0c6bcc | koncmekT
JIEKTPHUYECKOTO 3apsijia
47 Bsaumoneiictsue 3apsiioB. 3akoH Kyinona. 1 bubnnorexka HOK 1.85,86
TodeuHbIil SJEKTPUIECKHUI 3apsi]T https://m.edsoo.ru/ff0c6ce4
48 Hanpsk€HHOCTD AIIEKTPUYECKOTO TIOJISL. 1 bu6mmoreka [IOK n.88-90
[TpUHIHKIT CYTIEPITO3UIINH HIEKTPUICSCKUX https://m.edsoo.ru/ff0c6df2
nosiel. JImHuM HanpsHKEHHOCTH
49 [IpoBOHUKY U TUATIEKTPUKU B 1 bu6nuoreka [IOK m.92
ANEKTPOCTATUICCKOM TIOJIE. https://m.edsoo.ru/ff0c7018
JIvaneKTpudeckasi MpOHUIIAEMOCTh
50 PaboTa crit aeKTpoCTaTuYecKoro MoJs. 1 bu6mmoreka [JOK n.93-95
ITorennuan. Pa3zHOCTE MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
o1 OnexTpoémkocTs. Konnencarop 1 bubnmnorexka HOK n.97
https://m.edsoo.ru/ff0c7126
52 ONEKTPOEMKOCTH INIOCKOTO 1 bubmuoreka [JOK .98
KOHJICHCATOpa. DHEPTHsl 3aPsHKCHHOTO https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlabopaTtopHas pabota "M3mepenue 1 1
NMEKTPOEMKOCTH KOHJeHcaTropa”
o4 [IpuHIUIT NENCTBUSA U TPUMEHEHNE 1 KOHCIHEKT

KOH/IEHCAaTOPOB, KOMTUPOBAILHOTO
anmapara, CTpyMHOro NpHHTEpa.
DneKkTpocTaTHUECcKas 3aluTa.
3azemiieHue AJIEKTPOnpuOOpOB




n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTpoabsHsbie
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHBIE NU(POBLIE
o0pa3oBaTe/bHBIC PecypcChl

Jdomaminee
3aganmel

55

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cymectBoBanus. [locrosuubiii Tok. Cuina
toka. Hanpsbxenue. ConpoTuBIICHHE.
3akon OMa it yyacTKa Lenu

n.100-101

56

[TocnemoBarenbHOE, APALICIBHOE,
CMEIIIaHHOE COCJTMHECHUE TIPOBOTHUKOB.
Jlaboparophas pabota «3yucHue
CMEIIIAHHOTO COCAMHEHHSI PE3UCTOPORBY

0,5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c74f0

n.102,103

57

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-JleHia

bubnnoreka IIOK
https://m.edsoo.ru/ff0c7838

m.104

58

3axon OMa 11 TOJIHOM (3aMKHYTO )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenne D/1C ucToyHnKa TOKa U €ro
BHYTPEHHETO COIPOTUBIICHUS»

0,5

bubnnoreka IIOK
https://m.edsoo.ru/ff0c7ae0

n.105.106

59

DneKTpOHHAs TPOBOJAUMOCTD TBEPIBIX
METAJJIOB. 3aBUCUMOCTh COIPOTHUBIICHUS
METAJIJIOB OT TeMIIepaTypPHI.
CBepXIpOBOJIMMOCTh

n.108,109

60

[TomynpoBoIHUKH, UX COOCTBEHHAS U
MpUMecHas poBoguMocTh. CBolcTBa Pp—
n-nepexona. [loaynmpoBogHNKOBEIE
prOopbI

bubmorexa [JOK
https://m.edsoo.ru/ffOc84ae

n.110,111

61

OneKTpuuecKui TOK B Bakyyme. CBoMcTBa
ANEKTPOHHBIX ITYYKOB

n.112

62

DNEeKTPUYECKHUI TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPONUTHYECKAs TUCCOLIUALIMSL.
DJIEKTPOJIN3

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

m.113




KoanuecTBo yacoB

Ne Tema ypoka Kontpoabsnsie | IIpakTuueckue DUICKTPOHHEIC WHPPOBLIC ﬂOMamH?e
n/n Bcero o0pa3oBaTejibHbIE pecypChl 3ajaHue
padoThI padoThI
63 DNEeKTPUYECKHUI TOK B ra3ax. 1 bubmuorexa [JOK n.114.115
CaMOCTOSTEIbHBIN U HECAMOCTOSITCIIHbHBIN https://m.edsoo.ru/ff0c84ae
paszpsa. Monnus. [1nazma
64 DNeKTpUYECKHe MPUOOPHI M YCTPOMCTBA U 1 bubmuorexa [JOK KOHCIIEKT
UX IpaKkTHYecKoe nmpumenenue. [Ipasuna https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MIaCHOCTH
65 Oo6o06maromuii ypok 1 bubnmoreka [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
66 KonTponbHas pabota 1mo Teme 1 1 bubnmoreka [JOK
«Qnektpocratuka. [TocTosHHBIN https://m.edsoo.ru/ff0c8a8a
JIEKTPUYECKUI TOK. TOKH B pa3iIM4HbIX
cpenax»
67 O6o6maromuii ypok mo Temam 10 kiacca 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0c8c56
68 HroroBas KoHTpoOJIbHAs paboTa 1 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68 4 4
I[MTPOI'PAMME




11 KJIACC

Ne Kouuitiectso 4acon JJieKTpOHHbIE UG pOBbIe Jdomamnee
n/n Tema ypoxa Bcero Konrpoaenpie | Tpakriteckue o0pa3oBaTesIbHbIE pecypebl 3aganue’
padoThI padoThI

1 ITocTosIHHBIC MAarHUTHL U UX 1 bu6nuoreka [IOK m 1,
B3auMo/ieiicTBre. MaruutHoe 1oje. Bexrop https://m.edsoo.ru/ff0c9778 | koncnekT
MarHuTHOM UHAYKIMH. JINHUA MarHuTHON
WHIYKITH

2 MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. 1 bubmmoreka [IOK m 1,
OmnsiT DpcTena. BzanMoeicTBre https://m.edsoo.ru/ff0c98fe | koncmekT
MIPOBOIHUKOB C TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubnmnoreka HOK
MarHUTHOTO TOJIsl KATYIIIKU C TOKOM https://m.edsoo.ru/ff0c98fe

4 JlelicTBME€ MarHUTHOTO TOJIS1 HA IPOBOJHUK C 1 1 bubmuorexa [JOK m. 2-3
tokoM. Cuiia Amnepa. JlabopaTopHas pabora https://m.edsoo.ru/ff0c9ac0
«HccnenoBanue IeHCTBHS TOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM)

5 JlelicTBME€ MAarHUTHOTO TOJIS Ha 1 bubnuorexa [JOK 1. 4-6,
JBIDKYIIYIOCS 3apshKeHHYI0 yacTuily. Cuiia https://m.edsoo.ru/ff0c9df4 | koncmekT
Jlopenmna. Padota cunsl Jlopenna

6 DnekTpoMarHuTHast UHAYKIus. [loTok 1 m. 7-8
BEKTOpa MarHUTHOM MHAYKuu. IC
WHAYKIAA. 3aKOH JIEKTPOMAarHUTHON
unaykuuu Papanes

7 JlaGopatopHas pabota «MccnenoBanue 1 1 bubmuoreka [JOK
SIBJICHUSI QJIEKTPOMATHUTHOM MHIYKIIAN https://m.edsoo.ru/ff0cal50

8 NHayKTUBHOCTD. fIBI€HNE CAMOUHIYKIIUH. 1 bubnuoreka [IOK m. 9-12
B/IC caMOMHIYKIMK. DHEPTHUS MAarHUTHOTO https://m.edsoo.ru/ff0ca600
MOJIsI KATYIIKH C TOKOM. DIIEKTPOMarHUTHOE
oJie

9 TexHUYECKHE YCTPONCTBA U UX TPUMEHEHUE: 1 KOHCIIEKT
MOCTOSTHHBIC MAarHHUTBHI, YJICKTPOMArHHUTHI,

2 Vuebnuuk «@usuka» 11 knacc. I'.5. Mskuuies, 5.5, Byxosues, H.H. Corckuit. M. IIpocsewenue 2019




KoanuecTBo yacoB

Ne Tema ypoka Konrpoasusie | I[IpakTuyeckne JIICKTPOHHEIC UHPPOBLIe HOMamng
n/m Bcero o0pa3oBare/ibHbIE pecypchl 3a/laHHe
padoThI padoThI
AJIEKTPOIBUTATEIh, YCKOPUTEIH
9JIEMEHTAPHBIX YaCTHII, HHAYKI[HOHHAS 11€Yb

10 O6o6marmuii ypok «MarauTHoe ToJe. 1 bubnmoreka [JOK m 1-12
DJIEKTPOMArHUTHAS HHIYKIIHS https://m.edsoo.ru/ff0cab82

11 Konrponbnas padora o reme «MarHuTHoe 1 1 bubmmoreka [IOK
10J1¢. DJICKTPOMArHUTHAS MHYKIIHSD) https://m.edsoo.ru/ff0cad58

12 CB00OOIHBIE MEXaHHYECKHE KOJICOaHH. 1 bubmnoreka IIOK m. 13-16
["apmonmnueckue KojaeOaHus. Y paBHEHHE https://m.edsoo.ru/ff0caf06
rapMoHMuYecKkux kosebanuit. [IpeBpaimenne
SHEPIrUU

13 JlabopaTtopHast pabora «HMcciaenoBanue 1 1
3aBUCUMOCTH MEPHO/Ia MAIIBIX KOJICOAHUIA
rpy3a Ha HUTH OT JUTMHBI HUTH ¥ MAcCChI
rpy3a»

14 Konebarenbubiii koHTYp. CBOOOIHBIE 1 bubnnorexka HOK n. 17-18
AJIEKTPOMArHUTHBIE KOJICOaHUsI B UACATBHOM https://m.edsoo.ru/ff0ch820
KOJIeOATEeITPHOM KOHTYpE. AHAIOTHS MEXKITY
MEXaHUYECKUMH H AIEKTPOMArHUTHBIMH
KoJie0aHUsIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHHUS 1 bubnuoreka [JOK n. 19-20
SHEPTHH B HJICATTBHOM KOJIeOATeIbHOM https://m.edsoo.ru/ffOcb9c4
KOHTYpE

16 [IpencraBnenue o 3aTyxaromux KOJIeOaHUIX. 1 bubmuorexa [JOK m. 21-23,
BbIHYXIeHHbIC MEXaHUYECKHE KOJICOAHNSI. https://m.edsoo.ru/ffOcbb86 | koncmekT
Pe3onanc. BeiHyxneHHbIE
9JIEKTPOMArHUTHBIC KOJICOaHHUSI

17 ITepemennsbIil Tok. CHHYCOUIAIBHBIN 1 bubmmoreka [JOK m. 21-25.
HepeMEHHBII TOK. MOIITHOCTh IEPEMEHHOTO https://m.edsoo.ru/ffOchd34 | koHcmekT

TOKa. AMIUIUTYJHOE U AEUCTBYIOLIEE
SHAYCHUC CUJIbI TOKA W HAIIPAXKCHHUA




KoanuecTBo yacoB

Ne Tema ypoka Konrpoasusie | I[IpakTuyeckne JIICKTPOHHEIC UHPPOBLIe HOMamng
n/m Bcero o0pa3oBare/ibHbIE pecypchl 3a/laHHe
padoThI padoThI
18 Tpancdopmarop. [IpousBoacTBo, nepenaya u 1 m. 26-28
noTpeOJICHUE YICKTPHUECKON SHEPTUU
19 YCTpolcTBO U PAKTUYECKOE TPUMEHEHUE 1 bubnmoreka [JOK KOHCIIEKT
9JIEKTPHYECKOr0 3BOHKA, FEHEpaTopa https://m.edsoo.ru/ff0cc324
NEPEMEHHOTO TOKA, JMHUHN dJIeKTponepenad
20 DKOJIOTHYECKUE PUCKHU TIPH MIPOU3BOJICTBE 1 KOHCIICKT
aNeKTpodHepruu. KynbTypa ucronb30BaHus
JIEKTPOIHEPTHHU B TIOBCETHEBHOM XKHU3HH
21 MexaHn4ecKHue BOJIHBI, YCIIOBUS 1 bu6nmmoreka [JOK . 29-30
pactipoctpanenus. [lepuoa. Ckopocth https://m.edsoo.ru/ff0cca54
pacrpocTpaHeHHs U JJTMHA BOJIHBIL.
[ToniepeyHple ¥ MPOJIOJIbHBIC BOJIHBI
22 3Byk. CkopocTh 3ByKa. [ pOMKOCTB 3BYyKa. 1 bubmmoreka [IOK m. 31-32
BricoTta Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DNEKTPOMAarHUTHBIE BOJTHBI, UX CBOHCTBA H 1 bu6nmmoreka [JOK 1. 66-68
ckopocTb. I1Ikasna IeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIUTIBI paTUOCBSA3HU U TEJICBUICHMUS. 1 . 35-42
Pa3Butne cpeacts cBs3u. Pagnonokarust
25 KonTponbnas pabota «KoneGaHus 1 BOTHBI» 1 1 bubnmnorexka HOK
https://m.edsoo.ru/ff0cc6f8
26 [TpstmonMHENHOE pacIpOCTPaHEHHE CBETa B 1 bubnuoreka [JOK 1. 44,
OJTHOPOJIHOM cpejie. TOUeUHbIH HCTOYHHUK https://m.edsoo.ru/ff0cd350 | koHcmekT
ceera. JIyy cBera
27 OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. 1 bubnmnorexka HOK 1. 44, 45,
[TocTpoeHne n300pakeHH B IIIOCKOM https://m.edsoo.ru/ffOcd4e0 | koucmekT
3epKaJe
28 ITpenomnenue cera. [loniHOE BHyTpeHHEE 1 bubmuoreka [JOK 1. 48-49,
orpakenue. [IpeaenbHbIil yroi MOJHOTO https://m.edsoo.ru/ff0cd7f6 | koncmekT
BHYTPEHHETO OTPaKEHHS
29 JlaboparopHas pabota «3mepenue 1 1 bubmmoreka [JOK
1oKa3areJsi IPeJIOMIICHUs CTEKJIay https://m.edsoo.ru/ff0cd67a




KoanuecTBo yacoB

Ne Tema ypoka Konrpoasusie | I[IpakTuyeckne JIICKTPOHHEIC UHPPOBLIe HOMamng
n/n Bcero o0pa3oBare/ibHbIE pecypchl 3a/laHHe
padoThI padoThI

30 JIunzel. [TocTpoenne n300pakeHuit B JIMH3E. 1 bubmuorexa [JOK m. 50-52
dopmyria TOHKOM JIMH3BI. Y BEIMUCHHE https://m.edsoo.ru/ffOcddle
JIMH3bI

31 JlaGopaTtopHas paborta «McciaenoBanue 1 1
CBOWCTB M300paXCHUH B JIMH3AX)

32 Hucnepcus cera. CloXHBINA COCTaB OEJIOT0 1 1 m. 53,
ceera. l[Ber. JlaboparopHas paboTa KOHCIIEKT
«HabumoieHne 1ucnepcun CBeTay

33 Wutepdepentus cera. Audpaxmus cera. 1 bubnnorexka HOK . 54-59
JudpakimonHas pemeéTka https://m.edsoo.ru/ff0ced22

34 [TonepedyHOoCTh CBETOBBIX BOJIH. 1 bubnuotexa [HOK 60
[Monsipusanus cBera https://m.edsoo.ru/ff0cf02e

35 Orntrueckue mpubOphl U YCTPOUCTBA U 1 KOHCIIEKT
yCIIOBHS UX 0€30MaCHOTO IIPUMEHEHUS

36 ['paHuIIBI TPUMEHUMOCTH KJIACCHYECKOU 1 bubmmoreka [IOK n. 61-62
MexaHuku. [locTymnarel crienuanbHOM Teopun https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIEHOCTH

37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 1 bu6nuoreka [IOK . 63-65,
3amMeicHre BPEMEHHU M COKPAIICHUE JUTHHBI https://m.edsoo.ru/ff0cfa4d2 | koHcnekT

38 OHeprus U UMIYJIbC PEISITUBUCTCKOM 1 bubnmnorexka HOK m. 63-65,
yacTuilbl. CBs3b MacChl C DHEPTUEH U https://m.edsoo.ru/ffOcfc68 | koncmekT
UMITYJIBCOM. DHEPTHSI IIOKOSI

39 KonrtponbHas padora «Ontuka. OCHOBBI 1 1 bubnuoreka [JOK
CIELHUATIbHON TEOPUU OTHOCUTEILHOCTHY https://m.edsoo.ru/ffOcf6f0

40 ®oronsl. opmyna [Inanka. JHeprus u 1 bubmuoreka [JOK n. 69-70,
UMIyJbc HOTOHA https://m.edsoo.ru/ffOcfel6 | koHcmekT

41 OtkpsiTHE U HccnenoBanue Gororddekra. 1 bubnmoreka [JOK m. 70-71,
Omnpite! A. I'. CroneToBa https://m.edsoo.ru/ffOcffc4 | koncnekT

42 3akonbl poTtodddexra. YpaBHEHHE 1 bubnmoreka [JOK m. 70-71,
OutHmreriHa 11 potodddekra. «Kpachas https://m.edsoo.ru/ff0d015e | koHceKT

rpanuia» gorordpdexra




KoanuecTBo yacoB

Ne Tema ypoka Kontpoabsnsie | IIpakTnyeckne JIICKTPOHHEIC UHPPOBLIe HOMamng
n/n Bcero o0pa3oBare/ibHbIE pecypchl 3ajjaHue
padoThI padoThI
43 JaBnenue cBera. OnwiTel [1. H. JIeOGenena. 1 bu6nmoreka [IOK m. 72-73
XUMHYECKOE JICHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHu4eckue ycTpoucTBa U IPaKTUYECKOe 1 KOHCIIEKT
npuMeHeHne: GoTo3IEMEHT, (HOTOAATIHK,
CoJIHEYHas OaTapesi, CBETOIUO]T
45 Pemenue 3amay 1mo reme «DI1€MEHTHI 1 bu6nmoreka [IOK m 73
KBaHTOBOH ONTHKI https://m.edsoo.ru/ff0d0302
46 Mogaens atoma TomcoHa. OnBITEI 1 bu6nuoreka [IOK n. 74
Pesepdopna mo paccesiHHIO 0-4aCTHII. https://m.edsoo.ru/ff0d091a
[TnaneTapHasi MOJIeNIb aTOMa
47 [Toctynarter bopa 1 bubnnorexka HOK . 75
https://m.edsoo.ru/ff0d0Oafa
48 W3mydenue u noriomeHue GOoToOHOB MPH 1 bubnuorexa [HOK m. 76-77,
Hepexo/Ie aToMa C OJHOTO YPOBHS SHEPTUH https://m.edsoo.ru/ff0dOafa | koncmekT
Ha Apyrou. Buasl cnektpos
49 BomnHoBbIe cBolicTBa yacTHIl. BOJHEI fe 1 bu6nuoreka [IOK m. 76-77,
Bpoiinst. KopryckynsspHO-BOTHOBOM https://m.edsoo.ru/ff0d0ca8 | koncmekT
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE
U3Ty4YCeHUE
50 OTtkpeITHE PaINOAKTUBHOCTU. OTIBITHI 1 bubnuoreka [JOK 11.82,83,74
Pesepdopna 1o omnpeeieHuIo cocTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3ITyYCHUS
51 CgoiicTBa anb(a-, 6era-, raMmma-u3ITy4eHus. 1 n.83-85, 94
BrusiHue paqnoakTHBHOCTH HA KUBHIC
OpraHU3MBI
52 OTkpeITHE TPOTOHA U HeTpoHa. V30TOoMB!. 1 bu6muoreka [JOK n.78,83
Anbda-pacnaa. DNeKTPOHHBIA U https://m.edsoo.ru/ff0d1162
NO3UTPOHHBIN Oera-pacnaj. ['amma-
U3JIy4YeHue
53 DHeprus CBSI31 HYKJIOHOB B sifipe. SlnepHbie 1 bubnuotexa [JOK m.80,81,87-
peakuuu. Snepusiit peaktop. [Ipobiemsl, https://m.edsoo.ru/ff0d1356 | 89, 92,93




n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTpoabsHsble
padoThI

IIpakTHnyeckue

padoThI

DJIeKTpOHHBIe NU(POBLIE
o0pa3oBaTeIbHBIEC pecypchl

Jdomamnee
3aaHne?

IIEPCIIEKTUBBI, YKOJOTUYECKUE ACTIEKTHI
AJIEPHOMN YHEPreTUKH

54

DneMeHTapHble YacTullbl. OTKpHITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PEruCTpalUK SJIEMEHTAPHBIX YaCTHII.
Kpyraslii cton «@yHaaMeHTaIbHbIE
B3auMoieiicTBus. EQUHCTBO (hm3mueckoi
KApTUHBI MUPA»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38

11.95-98

55

Oransl pa3Butus actpoHomuu. [IpukinagHoe
1 MHPOBO33PEHYECKOE 3HAUCHUE
actponomuu. Bua 3BE31H0T0 HEOA.
Co3sBe3nus, sipkue 3BE31bl, INIAHETHI, UX
BuauMoe asuxkenne. ConHevHas cucTeMa

1.99-101

56

Connue. ConHeyHast akTUBHOCTh. McTOUHMK
sHeprun CoJiHIA U 3BE3]T

n.102,104

57

3BE3/1bI, UX OCHOBHBIC XaPAKTEPHUCTHUKH.
3BE3161 TTIABHOM ITOCIIEI0BATEIHHOCTH.
Buytpennee ctpoenue 38&31. CoBpeMeHHbIE
NPEJICTABICHUS O TIPOUCXOXKICHUH
sommonnu CostHITa U 3BE311

n.102, 105

58

Mineunsiii [Iyte — Hama ['anakTuxa.
[Tonoxenne u neuxenue ConHLa B
I'amaktuke. I'amaktuky. Y€pHbIe IbIPHI B
Apax TaJaKTUK

n.106

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nsmyueHue.
MerarajiakTuka

n.107,108

60

HCpCH_IeHHLIC l'[pO6J'IGMLI ACTPOHOMUHU

KOHCIICKT

61

KonrtponbHas padora «1eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI




KoanuecTBo yacoB

Ne Tema ypoka Kontpoabsnsie | IIpakTnyeckne JIICKTPOHHEIC UHPPOBLIe HOMamng
n/n Bcero o0pa3oBaTeIbHBIEC pecypchl 3a/laHHe
padoThI padoThI
62 O6o06matromuii ypok. Pons ¢pusuku n 1
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTMYECKOM, COUMATbHON U 3TUYECKON
cdepax IesITeIbHOCTH YeJIOBeKa
63 O6o6maromuit ypok. Poib u mecro pusuxu n 1
aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU
KapTHUHE MHpa
64 O6o6maromuii ypok. Ponb ¢puznueckoit 1
TeOpuHu B (POPMUPOBAHHUH TTPEIICTABICHUH O
buznyecKoil KapTUHE MUpa
65 O06o6marmuii ypok. Mecro pusudeckoit 1
KapTHUHBI MUPA B 001IEM STy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEACTABICHUH O
npupojie
66 Oo6omaromuii ypok. MarHuTHOE ToJIe. 1
DneKTpOMarHuTHAs MHAYKIHS
67 Oo6omarommii ypok. Ontrka. OCHOBBI 1 bubmuotexa [JOK
CHeIHATbHON TEOPUH OTHOCHTEIHHOCTH. https://m.edsoo.ru/ff0d1784
KBanrtoBas ¢u3uka. D1eMeHThl aCTPOHOMHHU
U acTpoU3UKU
68 HToroBasi KOHTpOJIbHAS paboTa 1 1
OBIIEE KOJIMYECTBO YACOB I1O 68 5 7

[TPOT'PAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

—  Moskumes I'.4., byxosues b.b., Corckuit H.H.; mon penakmnueii [TapdentbeBoit H.A.
®dwusuka. 10 knace. Akuuonepnoe obmectso "M3narenscto "[Ipocsemenue"

— Msxkumes ['.4., Byxosnes b.b., Corckuit H.H.; mon penakuueii [TapdentreBoii H.A.
®duswmka. 11 xkmacc. AkunonepHoe oo6mecto "M3narensctBo "[IpocBemenne”

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

— Caypos IOpwuit Apkamsesny. ®usuka. 10 kimacc. BA3 OBbIM U YIJIYBJIEHHBIN
YPOBHMU. Knaccuueckuii kypc. Iloypounsle paszpaborku k yueOHuky I'. Sl
Mskuiesa, b. b. Byxosuesa, H. H. Corckoro

— Caypos IOpuii Apkaapesnd. ®usuka. 11 kmace. BA3 OBbIM U YIJIYBJIEHHBII
YPOBHU. Knaccuueckuit kypc. Iloypounsle paspabotku k yueOHuky I'. 1.
Mskuiesa, b. b. Byxosuesa, H. H. Corckoro

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

10 xnacc. bubnuorexa LIOK https://m.edsoo.ru/7f41bf72
11 xmacc. bubnmoteka L{TOK https://m.edsoo.ru/7f41c97c
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