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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHHHA M TpeOOBaHWH K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHOW mporpamMMmel, mpenctaBieHHbix B @OI'OC COO, a Takke c yd€Tom
denepanbHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHILEMIMHM TPENOJaBaHus Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBarelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayin3yIoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanne TporpaMMel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTuUHBI Mupa oOydatomuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cooTBETCTBYET
tpeboBanusM ®I'OC COO kx mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yiapTaTaM OOyueHHus, a TaK)K€ YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHBIE 1I€IM U3ydeHHUsl (U3UKH Ha YpPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHS Kypca (HU3MKM: JMYHOCTHBIE, MeETalmpeIMETHbIE, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUIAaHUPYEMbIE Ppe3yNbTaThl OCBOCHHS Kypca (u3Mku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MpeIMETHBIE PE3yIbTaThl MO roJiaM O0yUYEHHUS;
coziepkanue yueOHoro npeameta «Du3nka» 1o rogam o0ydeHus..

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc (UBHKA — CHCTEMOOOpa3yIOMMA JJisi €CTECTBEHHO-HAyYHBIX YYEOHBIX
MPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuei. Vcmonb3oBaHuEe W aKTHBHOE
npUMeHeHne (GU3NYECKUX 3HAHUN ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, TMOJIYYEHHs] HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(hopMHUpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpoBaHHE YMEHUI
MIPUMEHSTh HaAyYHBIM METOJ MO3HAHUS TPU BBIIIOJHEHUH UMU Y4EOHBIX UCCIIEIOBAaHUM.

B ocHoBy Kkypca (pusuku st ypoBHS CpeAHEro o0Iero o0pa3oBaHusl MOJO0KEH Psij UJIeH,
KOTOPBIE MOXKHO pacCMaTpUBaTh Kak MPUHLUIIBI €M0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX Pa3AesioB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEl MaTepuan Kypca U3k 00bequHEH BOKPYT
¢busnueckux teopuil. Bemymmum B Kkypce sBhsiercss (GOpMUpOBAHHME MPEICTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOJIb30BaHUE TYMaHUTApHOTO
noTeHnuana pu3n4eckoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTMYECKMMHM MTPOOIEMaMHU.

Hoes npuknaonoui nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamn3yeTcss MOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX 3KOJOIMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a Takke 00CYXKJICHHsI TPOOJIEM palliOHAILHOTO MPUPOIOTIONB30BaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepxHEBBIMH DJIEMEHTaMHU Kypca (M3MKH Ha YpPOBHE CPEJHEro oOuiero oOpazoBaHUs
ABIISAIOTCS  (u3ndeckue TeopuH ((hopMHUpOBaHME MPEACTABICHUA O CTPYKTYype HOCTPOCHHS
¢u3nyeckoil TeopuH, posM (PyHIAMEHTAIbHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX



MPEJCTAaBICHUAX O IMPHPOJIE, IPAHUIAX MPUMEHUMOCTH TEOPHH, Ui ONMHMCAHHS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUN U IIPOLIECCOB).

CucTeMHO- I TETLHOCTHBIN MOJIX0/ B Kypce (PU3UKU peanu3yeTcs MPexkae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JesITeIbHOCTH oOyuatomuxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
nabopaTOpHBIX PabOT, KOTOpBIE B Tporpamme 1o (usuke OoOBEAWHEHBI B OOLIUI CIUCOK
YUEHHUYECKUX MPAKTUUYECKUX padoT. BhigeneHune B ykazaHHOM ImepedHe JabopaTOpHBIX padoT,
MPOBOJIUMBIX JJISi KOHTPOJS M OLIEHKH, OCYIIECTBISICTCS YYaCTHHUKAMH OOpa30BaTEIHLHOTO
mporecca UCXosl U3 0COOCHHOCTEH TUTAHMPOBaHKS M OCHAIIeHHU KabuneTa (usuku. [Ipu sToM
o0ecrieunBaeTcsi OBJIAJCHHE OOYJYAIOIMIMMUCS YMEHHUSMH TPOBOJIUTH KOCBEHHBIC H3MEPEHUS,
WCCIICIOBAaHUSI 3aBUCUMOCTEH (DU3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
MPEUI0KEHHBIX THUIIOTE3.

Bonpmoe BHUMaHue yAenseTcs pelieHHI0 pacu€THBIX U KadyeCTBEHHBIX 3anad. [Ipu sTom
JUTsL pacU€THBIX 3a/1a4 IPUOPUTETOM SIBJISTIOTCS 3a]1a4 C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh M3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasferna
Kypca, TaK ¥ HHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3zesioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TPOTEKaHWs (U3NYECKUX SBICHUH H TPOIECCOB B
OKpYXarolenl >Ku3HH, TpeOyromiue BbIOOpa (DU3MYECKON MOJENM ISl CUTYalldd TMPAKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun c¢ TpeboBanusimu PI'OC COO Kk MarepHalbHO-TEXHUYECKOMY
obecrieyeHnI0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (DM3MKH Ha YpPOBHE CPEIHETrO
o0rmrero 00pa3oBaHUs JIOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOwHeTa (GW3WKHA WIH B
YCTIOBHSIX HHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIa. B xabunete
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIOBAHUE SIS BBITOTHEHUS YKa3aHHBIX
B IporpaMMe Mo (U3MKE YYEHHUECKUX IPAKTHUYECKUX paboT M JIEMOHCTPALMOHHOE
00opyoBaHUE.

JleMOoHCTpallMOHHOE 000pyaoBaHHE (GOPMHUPYETCSI B COOTBETCTBUM C IPUHLUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTU U 00ECHEeUUBAET MOCTAHOBKY MEPEUUCIEHHBIX B IIPOrpamMMe 110
(Gu3uKe KIIOYEBBIX JAEMOHCTpALMH A MCCIEJOBAHUS HM3y4aeMbIX SBJICHHUH M IPOLECCOB,
SMIMPHUYECKUX U PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMEHECHUH.

JIabopaTtopHOoe 00OpyAOBaHHE A YYEHMUYECKMX IMPaKTHYECKHX paldoT (opmupyercs B
BUJIE TEMATHYECKUX KOMIUIEKTOB M O0OECHeuMBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemaTudyeckue KOMIUIEKTHI JIaDOpaTOpHOro OOOpYJOBAaHUSA JOJKHBI OBITh
[IOCTPOEHbl Ha KOMIUIEKCHOM HCIOJIb30BAHUU AHAJIOIOBBIX M LU(POBBIX NPUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPUIL.

OCHOBHBIMU LIENIIMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

(dbopMupoBaHME HMHTEpeca W CTpeMJICHHMsI OOydaroIlMXcs K HaydHOMY H3YYEHHIO IPHUPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE NPEICTABICHUN O HAyYHOM METOJIe MO3HAHHs U (POPMUPOBAHUE UCCIIEA0BATEILCKOTO
OTHOILIEHMSI K OKPYKAIOIIUM SIBJICHUSAM;

(dopMuUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa M3yuyeHHs] OCHOB CTPOCHHUS MaTepUU
1 GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

¢dbopmMupoBaHue yMEHHUH OOBSICHATH SBJICHUS C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTeJIbCTB;

(dbopMupoBaHHUE TNPEACTABICHUN O PoiM (U3UKU U1 Pa3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.

JlocTikeHne 3TUX Lened oOecrneyrBaeTcs pelleHHeM CIEAYIOIIMX 3a1ad B Ipolecce
u3yueHHs Kypca GU3UKU Ha YPOBHE CpelHEro oomiero oopa3oBaHus:



npuoOpeTeHne CHCTEMBI 3HAaHUH 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX,
BKJIIOYAas MEXaHHWKY, MOJEKYIAPHYIO (HU3UKY, ODICKTPOJAWHAMHKY, KBAHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(U3UKH;

(dbopmMupoBaHHE YMEHUI NPUMEHSTH TEOPETUYECKUE 3HAHUS s OOBSICHEHUS (U3NUECKUX
SIBIICHUN B IPUPOJIE U JUISl IPUHATHUS PAKTUYECKUX PELICHUHN B IOBCEIHEBHOM KU3HU;
OCBOEHHUE CIIOCOOOB peIIeHUs pa3InYHbIX 33/1a4 C IBHO 3aJaHHON (hH3HUeCcKOl MOJIeNbIo, 3aj1ad,
MOJIPa3yMEBAIOIINX CaMOCTOSITENIFHOE CO3/IaHUe (PM3MYECKON MOJEH, aJeKBATHON YCIOBUSM
3aJ1a4y;

MOHMMaHue (U3UYECKUX OCHOB U MPHUHIMUIOB JAECUCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKHUX IPOLIECCOB, UX BIUSHUS Ha OKPYKAIOLYIO CPELY;

OBJIQJICHUE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAaHUS M MPOBEACHUA (DU3MUECKUX
SKCIEPUMEHTOB, aHaJlW3a W UHTEepIpeTanuu HHGOPMALUU, OINpPEAETIeHUs JI0CTOBEPHOCTU
MIOJIyY€HHOTO Pe3yJIbTaTa;

CO3/IaHME YCIIOBUW JUIA PAa3BUTUS YMEHHU MPOEKTHO-UCCIEAOBATEIBCKOM, TBOPYECKOM
NEeSITEIbHOCTH.

Ha wzydyenue ¢usuku (6a30BbII ypOBEHb) HAa YpOBHE CpeAaHEro oOImiero oOpa3oBaHHs
otBojuTcst 136 wacos: B 10 kitacce — 68 vacoB (2 vaca B Hezenio), B 11 kimacce — 66 yacoB (2
yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme no pusuke rnepeueHb J1a00paTopHbIX U MPAKTHUECKUX paboT
SBIIIETCS. PEKOMEH/JIOBAaHHBIM, YUWTENb JENaeT BbIOOP MpPOBEACHMs J1a0OpaTOPHBIX paboT U
OTIBITOB € YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromInXCs.



COJEP)KAHUE OBYYEHUA
10 KUIACC

Pazgen 1. dusuka u MeTOIbI HAYYHOT'O IO3HAHUS

®usuka — Hayka o npupone. Hayunele MeTonsl mo3HaHUsA OKpyxarouiero mupa. Posis
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS MPUPObl. DKCIIEPUMEHT B (pHU3HKE.

MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumnote3sl. Ousndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKNX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Ponp m mecro us3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKOU IEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

Amnanorosble ¥ IH(PPOBBIE U3MEPHUTENbHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATUUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe JABM)KEeHHE. (OTHOCHUTEIBHOCTh MEXaHWYecKoro JABmkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, cKOpocTh (CpeAHsisl CKOpPOCTb, MI'HOBEHHAasi CKOPOCTb) M YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIUU HA OCHU CUCTEMBI KOOpAuHAT. Cllo’KeHHe NEepeMEICHUN U
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHHE. [ 'paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEIIECHNS] MATEPUAIBbHON TOUYKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe nBwxeHue. [[BkeHME MATEpUATIBHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBasg CKOPOCTh, JIMHEHHas cKopocTh. Ilepuon u
yacTtoTa oOpaieHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: CIUIOMETp, JBWKEHUE
CHapsI0B, LIEMHbIE U PEMEHHBIE NTEPEIAUH.

Jemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILUTFOCTPALIUS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHI C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tapenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpoLIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUSL.

Hamnpagnenue ckopocT py JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nadbopamopuwvie padomot

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEACICHUSI MTHOBEHHON CKOPOCTH.

HccnegoBanue  COOTHOIIEHWS ~ MEXAYy  NYTAMHM, [PONACHHBIMM  TEJIOM  3a
MIOCJIEI0BATENbHBIE pPaBHBbIE IPOMEXYTKH BpPEMEHM IPH PABHOYCKOPEHHOM JBHXEHUU C
HayaJlbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS IAPUKA B BA3KOM KUJIKOCTH.

W3yueHue nBMXEHUS Telna, OpOIIEHHOIO TOPU30HTANIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurenbHOCTH ['anuies. [lepsoii 3akoH HbroToHa. MHEpIIMaNbHBIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. [lpuHnmn cynepnosunuu cwil. Bropoit 3akoH Herorona mis
MartepuaibHOU Toukd. TpeTuil 3akoH HproTOHA 111 MaTepuaibHBIX TOUEK.

3aKoH BceMUpHOro TsaroteHus. Cuna Tsoxectu. IlepBast kocMuyeckasi CKOPOCTb.

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



Tpenue. Buasl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTuBieHus
MIPpU ABMKEHUU TeJa B )KUJKOCTHU UJIH Ta3e.

[ToctynaTensHOE U BpalaTeIbHOE JBIKEHHE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT cubl OTHOCUTEIBHO OCH BpamieHus. [lmedo cumbl. YcinoBus paBHOBECHS
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOopMaIii.

HeBecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIBKCHHS.

VYcnoBus paBHOBecus TBEPIOTO Teyna. Buabl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut

N3ydenue nBuxeHust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanme 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TMPYKHHE W PE3UHOBOM
obpasiie, oT ux aedopmariuu.

HccnenoBanue ycioBuii paBHOBeCHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILIEHUSI.

Tema 3. 3axoHbl COXpaHEHUs 8 MEXAHUKE

Nmmynsc MaTepualibHON TOUYKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAaHEHMs UMITyJIbca. PeakTUBHOE ABMKEHUE.

PaboTa crnpl. MOIIHOCTE CHJIBL.

Kunerndeckast sHeprus MarepuaibHOM TOYKH. TeopemMa 00 M3MEHEHHH KHHETHYECKOM
SHEPrHUH.

[NoTenmmaneHas sueprus. [loTeHuuansHas s3Heprus ynpyro aeopMupoBaHHOM MPY>KUHBI.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM YHEPrUu.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHnueckne ycTpoNCTBa U NMPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOMNEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Hemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexon moTeHNIMATBHON PHEPTUHN B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padomul

N3ydeHne aOCONOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C M3MEHEHHEM MEXaHMYEeCKOW JHEpPrHHM Tella Ha
MpUMEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.

Paznen 3. MonekynsipHasi pU3MKa M TEPMOAUHAMHMKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU MeopUU
OcCHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 000CHOBAaHHUE.
bpoynoBckoe nBwkenue. uddysus. Xapaktep IBHKEHHUS U B3aUMOJCHCTBUS YacTHUI
BellecTBa. Mojenu CTpPOEHHs Ta30B, KHUIKOCTEH M TBEPABIX Ted M OOBSCHEHUE CBOMCTB



BEIIECTBA HAa OCHOBE AITUX Mojenerd. Macca u pazmepbl Mosekyl KosnuecTBo Bemiecrtsa.
[Tocrosinnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKONH TEOPHUU
uJeaNbHOTO rasza. AOCOJIOTHash TeMIeparypa Kak Mepa CpeAHEH KHHETHYECKOM JHEepruu
TEIUIOBOrO JABWKEHUS yactul rasa. Illkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
Vpasuenue MenpaeneeBa—Kinaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MIOCTOSTHHBIM KOJIMYECTBOM BelecTBa. | paduueckoe mpeacTaBieHne U30MPOLECCOB: N30TEpMa,
n30x0pa, u3obapa.

TexHudeckure yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OnbITEl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BelmiecTBa, Qororpaduu MOJIEKyI
OPraHNYeCKUX COCTUHECHU .

OnpIThl 10 AUPPY3UN KUIAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUSI.

Monens, WUTIOCTpUpYIOLIas NPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OMBITHI, WJUTFOCTPUPYIOIINE YPAaBHEHHUE COCTOSIHUSI MJI€aTbHOTO Ta3a, H30TPOIIECCHI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut

Ompenenenre Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MepeHUH o0BbéMa
KOMHATBI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSIHUSL Pa3pexeHHOro rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMoauHamuyeckass cucrema. BHyTpeHHsASI >HEprusi TEPMOAMHAMHYECKOH CHUCTEMBI U
criocoOb! e€ m3MeHeHus. KonnyecTBo TerioTsl U pabota. BHyTpeHHsIs SHEprus 0JJHOATOMHOTO
HJeaNbHOTO Ta3a. Buael Teronepenayu: TENIONPOBOJHOCTb, KOHBEKLINS, U3IIy4eHHE. Y IeIbHas
TEITOEMKOCTD BellecTBa. KoanuecTBo TEmIOTHI pH TEIUIONEepeaaye.

[Tonsatue 00 ammabGatHOM Tmporiecce. [lepBbIii 3akOoH TepMoauHaMHKH. [IpuMmeHeHUE
MIEpPBOTro 3aKOHA TEPMOIMHAMUKY K H3ompolieccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOIE.

TemnoBbie Mamuubl. [IpuHnune! qeiicTBus TemaoBbix MamuH. [IpeoOpa3oBanust sHepruu B
TeroBbIX MamuHax. KoaddunmenT nonesnoro nedctBus TerioBoil MamuHbl. [{ukn Kapho u
ero K03 QUIMEHT MMOJIE3HOTO AeHCTBH. DKOJIOTUYECKHE MPOOIEMbI TEIIOIHEPTE€TUKH.

TexHuueckne YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTeilb BHYTPEHHETO
cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUIIHOHED.

Hemoncmpayuu

N3menenne BHYTpEHHEH SHEPruu Teia MpPU COBEPLICHUU paOOTHI: BBUIET MPOOKH H3
OYTBUJIKM TOJ JCMCTBHEM CXATOro BO3/yXa, HarpeBaHue »pupa B JATYHHOU TpyOke MyTEéM
TpeHus (BUICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OmnbIT o aguabaTHOMY PaCHIMPEHUI0 BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENI BHYTPEHHETO CTOPAHUsl, PEaKTUBHOTO JABUTATEIS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanua eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHJeHcanus. HMcmapenune u  kumeHue. AOCONOTHas W
OTHOCHUTEIbHAs BIAKHOCTh BO3/yxa. HackllmeHHbIN map. YaenbHas TeroTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.



TBépnoe Teno. Kpucramnmaeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPHCTAJLIOB.
XKunxue xpucramael. CoBpeMeHHble Marepuaibl. [lnaBieHue m kpucramnuzauus. Y aenpHas
TeruioTa miasiaeHus. Cydoaumanus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuueckue yCTpOWCTBa M IPAKTUYECKOE IPUMEHEHUE: THIPOMETP U ICUXPOMETP,
KaJIOpDUMETP, TEXHOJIOTUM  IIOJIyYE€HUSI COBPEMEHHBIX MAaTepuajoB, B TOM  4YHCIeE
HaHOMAaTEepUaAJIOB, U HAHOTEXHOJIOTUH.

Jemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUHU.

CriocoObl MI3MEpPEHUS BIAKHOCTH.

Habmronenue HarpeBaHus M MJIaBiIeHUs KPUCTAIIIMYECKOTO BELIECTBA.

JleMoHCTparys KpuCTalIoB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DiaekrpoamHnamMuka

Tema 1. Dnekmpocmamuka

DnekTpu3anusa Tell. OJEeKTpU4ecKuil 3apsan. JlBa BHAA OSIEKTPUYECKUX 3apAJIOB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYITPOBOAHUKN. 3aKOH COXPAHECHHS JIEKTPUUECKOTO 3apsia.

B3anmopeiicteue  3apsaoB.  3akoH  KymoHa. TodedHBI  DJIEKTpUYECKHMM — 3apsifl.
Onektpuyeckoe mojie. Hampsok€HHOCTh ANEKTpUYEeCKoro Tmojs. [IpuHIMN cymeprno3uiuu
ANEKTPUIECKUX MmoJieh. JIMHIN HanpsoKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

Pabora cumn oanmektpocratmdyeckoro moiisa.  [loreHmman. Pa3HOCT,  MOTEHIIHMATIOB.
[IpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM MoJie. JIuaiieKTpruyeckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckne yCTpOWCTBA M IPAKTHYECKOE IMPUMEHEHHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
arrapar, CTpyHHbIN PUHTEP.

emoncmpayuu

YCTpolCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmMopelicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEIL.

[IpoBOAHMKH B 3EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IJIOCKOTO KOHJAEHCAaTOopa OT IUIONIaJAM ILJIACTHH,
pacCTOSIHUSA MEKTy HUMH U TU3JIEKTPUYECKON TPOHUILIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie padomot

N3mepenue 35eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. IlTocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUN TOK. YCIOBUS CYIIECTBOBAHHUS AIIEKTPUUECKOTO TOKA. MICTOUHMKHM TOKa.
Cuna Toxka. [IoCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DIeKTpUYecKoe CONPOTHUBJICHUE. VY nenbHOe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapayIebHOE, CMEUIAHHOE COEUHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH SIEKTPHUUECKOTO TOKA.

DNEeKTPOABUKYILAs CHJIA U BHYTPEHHEE CONPOTUBIIEHUE UCTOUYHUKA TOKA. 3akoH OMma Juist
MOJHOW (3aMKHYTOM) 3ekTpuueckoil nenu. KopoTkoe 3amblkaHue.



DneKTpOHHas IPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS] METAJIIIOB
oT TeMieparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBognuku. CoOCTBEHHasT W TPUMECHAs MPOBOJUMOCTh TOJYIIPOBOJHHKOB.
CaoiictBa p—n-nepexoaa. I1omyrnpoBoiHUKOBbIE IPUOOPBHI.

DOneKTpUYecKuii TOK B pPacTBOpPAX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSATENbHBIN pa3psia. MoJiHus.
IIna3ma.

TexHuueckue yCTPOMCTBA M IPAKTHMYECKOE IIPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, MCTOYHMKM TOKA, 3JEKTPOHArpeBaTeJIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
puOOpPHl, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPbHl U (OTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH 1MOJ1, TaJIbBAaHUKA.

Jemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBJICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIONIAIU
MIOIIEPEYHOI0 CEYEHUs U MaTepHaa.

CMenaHHoe coeIMHEHNE TPOBOJHUKOB.

[IpssMmoe u3MepeHue 3neKTpoABMKYyIIEH Ccuibl. KOpoTKoe 3amMblKaHHE TabBAHMYECKOTO
JJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCHMOCTb CONPOTHBIIEHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa M NpOBOAUMOCTB BO3AYXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

N3ydeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne  DIEKTPOABIKYINEH CHJIBI HMCTOYHHMKA TOKA M €r0  BHYTPEHHErO
CONPOTHBJICHUSI.

HaGnronenue anexkrponusa.

Me:knpeaMeTHbIe CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 10 kiacce oOcCyLIECTBISETCS C y4ETOM
COJIepXKaTeNbHbIX MEKIIPEIMETHBIX CBsI3el € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpamu U TEXHOJIOTHH.

Mesicnpeomemuvie nouwsamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O ITO3HAHMS:
sBJIEHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TeOpUs, HaOIIOIEHHE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHE CHUCTEMbl ypaBHEHUH, JuHeHHas ¢QyHkuusa, mnapaboa,
runep0oia, uX rpauKu ¥ CBONCTBA, TPUTOHOMETpUYECKUE (PYHKINUU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBl M MX IPOEKUUU Ha OCH
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: mexanuueckoe IBMKEHHUE B JKUBOM mpupoje, aupgysus, ocMoc, TermIioo0MeH
KHBBIX OPraHW3MOB (BHJIbI TEIIONEpEauu, TEIJIOBOE PABHOBECHE), DJIEKTPUUECKUE SBICHUS B
YKUBOU IIPUPOLE.

Xumus: DUCKPETHOE CTPOECHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUIKOCTEM M ra3oB, JJIEKTPUUECKHE
CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHUYECKAS JUCCOLUALNS, TaIbBaHHUKA.

T'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeusa: npeoOpa3oBaHue JABMKEHHUH C UCIOJIb30BAaHUEM MEXAHU3MOB, YUET TPEHHS B
TE€XHHUKE, TOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXPAHEHHUS HUMITyJIbCa B TEXHHUKE (pakera,
BOJAOMET W Jpyrue), JBUTATENb BHYTPEHHETrO CropaHus, mapoBas TypOuHa, OBITOBON
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYE€HUSI COBPEMEHHBIX MAaT€pHaJIOB, B TOM YHUCIIE



HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTMH,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
ANIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEp, AJIEKTPOHArpeBaTeibHBIE MPHOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPBIL, TAJIbBAHUKA.

11 KJIACC

Paznen 4. DiekTpoamHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IOJI€.
Bexrop marauTHOM MHAYKIMK. [IprHIMI Cyliepno3uuvy MarHUTHBIX 1I0JIEW. JIMHUKM MarHUTHOM
uHaykiuy. KaptrHa nuHui MarHuTHOM MHAYKIIUU TOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHOE 10Jie TPOBOJHUKA C TOKOM. KapTWHa NWHMNA WHAYKIMM MarHUTHOTO OIS
JUIMHHOTO TPSIMOTO IMPOBOJHHMKA U 3aMKHYTOI'O KOJIBLIEBOTO IMPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYNIb U HaIlpaBJICHUE.

Cuna Jlopennia, e€ MOayidhb W HampaBjieHHe. JIBWKeHWE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnosie. Pabota cuiel Jlopenma.

SBneHue DIIEKTPOMArHUTHOM WHAYKIHMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTpOABMKYIIAS CHJIA UHAYKIMU. 3aKOH 3JIEKTpOMarHuTHOW nHaykunu dapazes.

BuxpeBoe anekTpudeckoe moJie. DJIEKTPOABMKYIIAsS CHJAa WHAYKIUU B IPOBOJHHKE,
JBAKYILIEMCSI IOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHAYyKTUBHOCTS. fIBI€HNE CAMOMHAYKIIUU. DIEKTPOABMKYILAS CUIIA CAMOUHIYKIIUH.

OHeprusi MarHUTHOTO TOJIA KaTYIIKH ¢ TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHWE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEIIN AIEMEHTAPHBIX YaCTUILl, MHIYKIMOHHAS [1E€Yb.

Hemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE AIIEKTPOHHOTO ITy4YKa MarHUTHBIM I10JIEM.

JIHUY MHIYKIIMYU MarHUTHOTO TIOJIAL.

B3anmopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JleiictBue cuiibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIeKTPOMArHUTHOM UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYILIEH CHIIBI MHAYKLIMH OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUY.

Yuenuueckuii sxkcnepumenm, nadbopamopmuvie pabomot

N3yuenne MarHuTHOTO MOJI KaTYHIIKUA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIIEHUS 3J€KTPOMArHUTHOM MHIYKIIUH.

Pazgen 5. KoyieoaHusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHmsle Kojiedoanus

KonebarenbHast cucrema. CBOOOIHBIE MexaHHuUeckue Kkonebanusa. [‘apMoHHueckue
konebanus. Ilepuon, dwacrora, ammautyga U (asa konebanuil. [IpyKMHHBI MasTHUK.
Matematuueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKUX KosieOaHuil. [IpeBpaiieHue sHepruu
MIPU TapPMOHUYECKUX KOJIeOaHUSX.



KoneGarenbubiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYeCKMMHU M DJICKTPOMAarHUTHBIMU
kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HJCATBHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaromux KojeOaHusX. BoIHYXK/IEHHBIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

[lepemennbiii Tok. CuHYCOMAAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepenada W NOTPEeOICHUE SICKTPUYECKON HSHEPIHH.
DKOJIOTUYECKME PUCKH TpU MPOU3BOJACTBE AJeKTpod3Hepruu. KynbTypa wHcnoiab3oBaHUs
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HMU.

TexHuueckre yCTPOMCTBA M TNPAKTUYECKOE IPUMEHEHME: DSJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU JIEKTpoIepeiay.

Jemoncmpayuu

HccnenoBanue napamMeTpoB KosieOaTeIbHON cUCTEMBI (IIPYKUHHBINA WM MaTeMaTHYeCKUN
MasITHUK).

HaGnronenue 3aryxarommx KojiebaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIEOAHMUS.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HampsOKEHUS OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mpu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KATYIIKH HWHIYKTUBHOCTU U
KOHJIEHCATopa.

Mogenb TMHAN 3NEKTPOIIepEaadH.

Yuenuueckuit sxkcnepumenm, nadopamopnvie padomut

HccnenoBanue 3aBUCHMOCTH MEPHOJIa MaJIbIX KOJIe0aHHH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
MaccChl Ipy3a.

HccnenoBanue TmEepeMEHHOr0 TOKAa B ILENM M3 IOCIEAOBATENIBHO COEAMHEHHBIX
KOH/JIEHCAaTOpa, KaTyIIKA U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60 IHbL

Mexanuueckue BOJIHBI, yciaoBus pacupoctpanenus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u panuHa BoJsiHbl. [lomepeunble W mpojonbHble BOJHBL. MHTepdepeHuuss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJIHBL. YCJIOBHUS M3JIYYEHHMs 3JIEKTPOMATrHUTHBIX BOJH. B3anmuas
opueHtauus BekTopoB E, B, V B snexkrpomarHutHoi BojHe. CBOHCTBAa 3JE€KTPOMArHUTHBIX
BOJIH: OTpaXE€HHUE, IMpelOMIICHHUe, Noispusanus, audpakius, uHrepdpepenuus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikaya 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguoCB3U U TeneBUAcHU. Paguonokanms.

ONEKTPOMAarHUTHOE 3arpsI3HEHNUE OKPYKAIOLIEH CPEIBI.

TexHudeckue ycTpoWcTBa M NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEIMIMHE, pajap, paguoONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-mneus.

Hemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE MOMEPEYHBIX U MPOIOIBHBIX BOJIH.

Kone6uomieecs: Teno Kak HCTOYHHK 3BYKa.

HaGnronenue otpaxkeHus U MPENOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHunu 1 qudpakiiuil MEXaHHYeCKUX BOJH.



3BYKOBOW PE30HAHC.

Habmoienue CBSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYIOW M YacTOTOU
KOJIEOaHUH.

UccnegoBanue  CBOMCTB — AJIGKTPOMATHUTHBIX ~ BOJH:  OTPaXXE€HUE, IPEIOMIICHHUE,
noJisipu3anus, Tudpakuus, nHTepdepeHuus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHeiiHoe paclipocTpaHeHHE CBETa B OJHOPOJHON cpejie.
JIyud cBeta. ToueUHBIN ICTOYHUK CBETA.

Otpaxxenue cBera. 3akOHBI OTpakeHHs cBeTa. [locTpoeHme n300pakeHH B IJIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3akOHBI MpeEJOMIICHHS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomwsienus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl Yyroja MHOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cseta. CroxxHbli cocTaB Oenoro ceera. Ler.

Cobuparonue M paccewBaromive JHH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsHUE U
ONTHYECKas cujia TOHKOU JMH3bI. [locTpoeHne n3o0paxeHuii B cOOMparouX U paccenBaOIINX
nuH3ax. PopMyia TOHKOW JIMH3BIL. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas omntuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOIOCHUST MAKCUMYMOB U MUHUMYMOB B UHTEP(HEPEHIIMOHHON KapTUHE OT JBYX CHH(DA3HBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakuust cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOAEHMSI TIIaBHBIX
MaKCUMYMOB TIPH MMaJIECHUA MOHOXPOMATHYECKOTO CBETA Ha AU(PPAKITMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoWcTBa W MpPAaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKA, JU(paKIHOHHAs
peméTKa, MOJIAPOUI.

emoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHUE, OTPAKEHUE M MpesioMiieHHe cBeTa. OnTuyeckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Mopenu MUKpOCKONa, TEIECKOIIA.

Ha6nronenue nnrepdepeHIium ceera.

Ha6mronenue nqudpakuum cBeta.

Habmronenue nucnepcun cBera.

[Tony4yenue cnekTpa ¢ HOMOILIBIO PU3MBI.

[Tonyuenue cnekTpa ¢ HOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusauu cBera.

Yuenuueckuii skcnepumenm, nadbopamopmuvie padomot

N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OCHOBBI ClICMAIBLHOM TEOPHUH OTHOCHTEJILHOCTH

I'panuiel mpuMEHUMOCTH KacCMUECKOM MexaHukd. [locTynarel crnennanbHOM Teopun
OTHOCUTEJIbHOCTH: HMHBApUAHTHOCTbH MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPUHLIUI
OTHOCHUTEILHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMEUIEHNE BPEMEHU U COKPAILICHUE JJTUHBL.

OHeprus U UMIYNbC PENATUBUCTCKOW YaCTULIBI.

CBs13p Macchl ¢ PJHEPTUEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTHULIbl. DHEPrUs MOKOSIL.



Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmur kearnmoeoii onmuKu

®otonsl. opmyna [Tnanka cBsi3u sHEpruy POTOHA C €r0 YACTOTOW. DHEPIUs U UMITYJIBC (OTOHA.

OtkpeitTie u wuccienoBanue Qorodaddexra. Ombiter A. I'. CromeroBa. 3akoHBl (QoTOIPdeEKTa.
VYpaBHeHue DiiHiTelHa 11 potoaddekra. «KpacHas rpanuna» ¢pororddexra.

Hasnenue ceera. Onbithl [1. H. JIeOenenra.

XUMU4ecKoe JeUCTBUE CBETA.

Texuuueckue yCTpOﬁCTBa U TPAKTUYCCKOC IPUMCHCHUC!: (bOTOBﬂeMeHT, (bOTOI[aT‘lI/IK, COJIHCYHasA
6aTapesI, CBCTOAUOI.

Jemoncmpayuu
D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.
HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. Omnbitel Pesepdopra nmo paccesnuto o -yactuil. I[lnaneraphas
Mozens aroma. [loctynarel bopa. M3nyuenue u norsouieHne GOTOHOB IpU MEPEXOJE aToma C
OJIHOTO YpPOBHSI HSHEpPruM Ha npyroil. Buasl cnekTtpoB. CHeKTp ypOBHEH 3JHEPruuM aToMa
BOJIOPOJA.
BosHoBBI€ cBOMcTBa yacTull. BosHel ne bpoitns. KoprnyckyasipHO-BOJIHOBOM Tyaan3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TTyYCHHUE.
TexHnueckre yCTPOMCTBA W NPAKTUYECKOE NPHUMEHEHHWE: CHEKTPaJIbHBbIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMIIBIOTEDP.
Hemoncmpayuu
Mogenb omnbiTa Pezepdopaa.
Onpenenenre JUIMHBI BOJHBI J1a3epa.
HaGnronenne nuHeRvYaThIX CIIEKTPOB U3TyICHUS.
Jlazep.
Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot
HaGnronenue nuHeHvyaToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBHI, JOKa3bIBAIOIINE CJI0)KHOCTh CTPOEHHUS  sjpa. OTtkpbiTHE
paanoaktuBHOCTH. OnbITH Pedepdopaa o onpeneneHno coctapa paJioakTUBHOIO H3JIy4EHUSI.
CgoiictBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paqnoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa I'eiizenOepra—lBaHeHKo.
3apsan sapa. MaccoBoe uucino saiapa. M30Tomnsl.
Anbda-pacniaa. DNEKTPOHHBIA U MO3UTPOHHBIA Oera-pacman. ['amma-uznydeHue. 3akoH
PaarOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. [lenenue u CUHTE3 sa€ED.
SAnepubiii  peakrtop. TepmosimepHsiii cuHTe3. IIpoOmeMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBI AEPHOMN SHEPIEeTUKH.
OnemeHTapHble YacTULIBI. OTKpPBITHE O3UTPOHA.
Metoabl HAOIIOAEHNUS U PETUCTPALIUH SI€MEHTAPHBIX YACTHII.
dyHnameHTaIbHbIE B3auMoeicTBus. EquHCTBO prznyeckoit KapTHHBI MUpA.
TexHudeckue ycTpoNCTBAa M IPAKTHUECKOE NMPUMEHEHHWE: A03MMETp, Kamepa BuibcoHa,
SJIEpHBIA peakTop, aToMHasi bomoa.
Jemoncmpayuu
Cu€TunK HOHU3UPYIOUINX YaCTHII.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut
HccnenoBanue TpekoB 4acTull (IO TOTOBBIM (poTorpadusim).



Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU

Oranbel pa3BUTUs  acTpoHOMuHu. llpukimagHoe W MHMpPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/IbI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. ConneuyHass akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTbY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBHUCUMOCTh «Macca — CBETUMOCTb» Ul 3BE3J TJIaBHOM
1ocyieoBaTeabHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHBbIE MPEACTABICHUS O
MIPOUCXOXKACHUU U 3BoJroLnU CoJlHLIA U 3BE3/1. DTarnbl KU3HU 3BE3L.

Mneunsiii [Tyts — Hamra ["'anaktuka. [lonoxxenne u neuxenne Coinnna B ['anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajlakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOb6na. Pasberanue ramaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénnpie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenusn

Habmonenust HeBOOpYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHHM
JUI OTIpEJIeNIeHUs MOJI0XKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noaymapus u sipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Ponp ¢u3wkn w acTpOHOMHMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHONW U
THUYECKOM cdepax IesATeNbHOCTH 4YeJNOBeKa, pojib W MecTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTUHE MHUpPa, POJb (PU3NUYECKOW Teopud B (POPMUPOBAHUU
MPEACTABICHUHN 0 (U3NYECKON KapTUHE MUPA, MECTO (PM3UIECKON KapTHHBI MUpPa B 00OIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTaBICHHI O IPUpPO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHUH.

Meosicnpedomemnuvle nowsmusi, CBS3aHHBIE C HM3YYEHHEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICTIUPOBAHIE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHe (YHKIIMU: CHHYC,
KOCHUHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPIMHAT, CIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0JI00US TPEYTOJIBHUKOB, OMPEIEICHNE TUIOIAIU TUIOCKUX GUryp u oonéma Tel.

buonocus: snekrpuyeckue SBICHUS B XUBOW MpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOUM MpUpOJE, ONTUYECKHE SBICHHUS B KUBOW MpUpOJE, ACWCTBUE paJvallid Ha >KUBBIE
OpraHu3MBl.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KpHUCTaUIMYeCKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIETKH, CTIEKTPAIbHBIN aHaIN3.

l'eocpaghus: marHUTHBIE TOJIOCA 3€MJIM, 3AJI€KH MArHUTHBIX Py, GoTochEMKA 3eMHON
MIOBEPXHOCTH, IIPEACKA3aHNE 3EMIIETPACEHUM.

Texnonocus: TMHUM DJIEKTPOIIEpENad, T€HEPAToOp MEPEMEHHOTO TOKA, JIEKTPOJBUTATEND,
MHAYKIIMOHHAs TMeYb, pajnap, paJuoNpUEMHMK, TEJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
MPOEKIMOHHBIN anmapar, BOJJOKOHHAs ONTHKA, COJIHEYHAas 6aTapesl.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

OcBoenne yuebHOro mpeamera «Dusmka» Ha ypoBHE CpeaHero oOmero oOpa3zoBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIIKEHHE  CICAYIOIMIMX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJILHI>IX PE3YIbTATOB.

JJUYHOCTHBIE PE3YJBTATBI

JIM9HOCTHBIE PE3ylbTaThl OCBOCHUS yueOHOro mpeamera «Du3uka» IOHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIeCTBa,
paciIupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

COPMHPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOydYaloImerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WJIE€HA POCCHICKOTO OOIIECTBA;

MPUHATHE TPATUITUOHHBIX OOIICYEIIOBEYSCKUX TYMAHHUCTHYECKUX W JEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONM OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C CONWAIBHBIMA WHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIUSIMHU U HAa3HAUYCHUEM,

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKON JIEATEITHLHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh POCCHUICKOM TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHDKCHHSM POCCHHCKHUX
Y4E€HBIX B 00J1aCTH (PU3UKHU M TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUHUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PEIICHHS, OPHUCHTHPYSICh
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIC B ICATEILHOCTH YIEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCHUTAHMNS:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYasi 3CTETUKY Hay4HOT'O TBOPYECTBA, IPHUCYILETO
¢buznueckoit HayKe;

S) TpyAOBOr0 BOCIIMTAHMSA:

HHTEpEC K pasnuHbiM cdepam NpoPecCHOHATLHON JEATEIBbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (U3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
po¢eCCrr U pealin30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0Opa30BaHUIO B oOnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PK0JIOrNYE€CKOr0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPhl, OCO3HAHHE TJI0OATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

IJTAHUPOBAHUE W OCYIIECTBICHUE JIEHCTBUN B OKpYXKAlOIIEeW Cpele Ha OCHOBE 3HAHUS
1[eJei YyCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTHYECKON HaANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHHUSA:



c(OPMHUPOBAHHOCTh  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MpOLEcce U3ydeHHs (prU3HUKH
OCYIIECTBIISITH MMPOEKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHbIe YHUBeEPCAJIbHBIE YUeOHbIE el cTBHA
Ba3oBble Joruveckue aeicTBUA:

CaMOCTOSTENIbHO (OPMYIIMPOBATh M aKTYyaJHM3UPOBATH MPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIENATH IIeNTU e TEIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHIKCHUS;

BBIABJIATH 3aKOHOMEPHOCTHU U ITPOTHBOPCUUSA B paCCMATPHUBACMBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUAX

pa3pabaTbIBaTh IUIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHAN3a UMEIOIINXCS MaTepHaTbHBIX
U HEMATEpHUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PEIYIIBTATOB ULCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH PA0OTYy B YCJOBHSIX pPEaJbHOT0, BHUPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

Ppa3BUBaTh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHUU JKU3HCHHBIX npo6neM.

Ba3oBble uccienoBarebcKue AelicTBUS:

BJIaICTH Hay‘-IHOI\/'I TepMI/IHOHOFHeﬁ, KIIFOUEBBIMU ITIOHATUAMHU U METOHdAMHU (1)PI3HLI€CKOI>'I
HAyKU,

BJIaZIETh HaBBIKAMU y4eOHO-UCCIIEIOBATENLCKON U NMPOEKTHON AESITEIbHOCTH B 00JacTH
(bu3HMKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MTOMCKY METOJIOB PELICHUS 3a/1au
(bu3MYECKOTO CoJIepKaHusl, MPUMEHEHHUIO Pa3INYHbIX METOJ0B MO3HAHUS;

BIIAJICTh BUAAMU JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpEeTalUH,
npeo0pa3oBaHUI0 M MPUMEHEHHUIO B PAa3jMYHBIX YYEOHBIX CHUTYyallUsX, B TOM 4YHUCIIE MpHU
CO3/ITaHUHU Y4EOHBIX IPOCKTOB B 00JaCTH (HU3UKH;

BBISIBIISITh TPUYMHHO-CJIEJICTBEHHBIE CBA3M M aKTyaJIM3UpOBaTh 3aJady, BBIIBUTATb
runore’y e€ pelieHus, HaxXOOUTh apryMEHThl JUIs JIOKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/laBaTh MapaMeTpbl U KPUTEPUH PELICHHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE pEHICHHUS 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTEIbHOM NEATEIbHOCTH, B
TOM YHCJIE IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS IO (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACATEIILHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJI€H, IIpe/ylaraTh OPUTHHAIbHbIEC TOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Padora ¢ undpopmanueii:

BIIJIETh HABBIKAMH TMOJy4eHHUs WH(opMauu (HU3NYECKOTO COAEPIKAHUS U3 UCTOYHHUKOB
pasHbBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIATh IOUCK, AaHajdM3, CHCTEMaTU3alUI0 U
WHTEPIPETAINI0 HHPOPMAIH Pa3TUYHBIX BUOB U (HOPM MpeacTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

HCIOJIb30BaTh CpeAcTBa WH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHHH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/lad C COONIOJICHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHns, MPaBoOBbIX U
TUYECKHX HOPM, HOPM HH(OPMAIIMOHHOHN 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (DM3UYECKOTO COICP)KAHUS B pPa3IUYHBIX QopMmarax ¢ y4EToMm
HazHauyeHUs WHPOpPMALMM W LEJNEeBOM ayAMTOpUH, BBIOMpAs ONTUMAIBHYIO  (QOpMYy
MPEJCTAaBICHUS U BU3yaIU3alllH.

KoMMyHukaTHBHBIe YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

OCYIIECTBIISTH OOIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU ACATEIHHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IUKTHBIX CUTYallMi U CMAr4aTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOKO TOYKY 3pPEHUS C HCIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIMIMX MHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WIECHA KOJUIEKTUBA,

IIPUHUMATh [E€JIM COBMECTHOM JEATENBHOCTH, OPraHHU30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pPACHPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOTHI;

OIIEHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)JOr0 YYaCTHMKA KOMAaHJbl B OOIIMN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

MpeJiaraTb HOBBIE ITPOEKTHI, OLICHUBATh WJAECH C MO3WLMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEJACHUE B PA3JIMYHBIX CHTYalMSX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuszanms:

CaMOCTOSITENIBHO OCYILECTBJIATh MO3HABATENIbHYIO IESITENbHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIaH PEUICHUS Pacu€THBIX M KAa4eCTBEHHBIX 3ajad, IJIaH
BBITIOJIHEHUSI TMPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHU;

JTaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

pacimupsATh paMKH yueOHOTO MpeAMEeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHIH;

JieNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTDH 3a
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHMIO UM TPOSBICHUIO OSPYIUIMH B oOnactu  (pusmkwy,
MOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBHI B AESITEIBHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJILTATOB IIEJISIM;

BIIaJIETh HABBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
Y MBICTUTEINIbHBIX IIPOIECCOB, X PE3YIbTATOB U OCHOBAHMIA;

WCIOJIb30BaTh MPHUEMBI peIIeKCHU ISl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIIEHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATD ce0sl, MOHUMAas CBOU HEJAOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B mporiecce noctrkeHNs TMYHOCTHBIX PE3yIbTATOB OCBOCHUS MPOTPAMMBI TIO (PU3HKE st
YPOBHSI CpeHEro 00IIero o0pa3oBaHus y O0Oy4YaIOUIUXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, IPeanoiaralomuii chopMUPOBAHHOCTD:



CaMOCO3HAHUS, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIBLHOE COCTOSHHE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYJIHPOBAHUS, BKJTFOUYAIOMIETO CaMOKOHTPOJIb, yYMEHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIOCOOHOCTh aTaNTHPOBATHCS K HAMOLMOHAIHHBIM
W3MECHECHUSIM U TIPOSIBIISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHIO IS H YCIEXY,
OTITUMH3M, HHUITUATUBHOCTh, YMEHUE JICHCTBOBATH UCXO/IS U3 CBOMX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHUE JPYIHX,
VYUTBHIBATH €TO MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIICPEIKUBAHUIO;

COIMAIILHBIX HABBIKOB, BKJIFOUAIOIIUX CITOCOOHOCTH BHICTPAUBATH OTHOIICHUS C APYTUMHU
JIOJIbMU, 3200 TUTKCS, IPOSIBJIATH HHTEPEC U pa3peniaTh KOHPIUKTHIL.

NPEAMETHBIE PE3YJIbTATbBI

K xonuy oOyuenust B 10 kiacce npeaMerHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUpPa, B Pa3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJIOTHMM, B MPAKTHYECKOU
NeSATEIILHOCTH JIFOJIEH;

YUUTBHIBaTh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENel: MaTepuaibHast
TOYKa, MHEepUHUalbHasl CUCTeMa OTCYETA, aOCOJIOTHO TBEPAOE TENIO0, MACATbHBIA Tra3, MOJENU
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCYHBIH AJIEKTPUUECKUI 3aps]l IpHU pelIeHun
¢buznueckux 3anay;

pacro3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KHMHETHUECKOW TEOPUM CTPOEHHUS BEIIECTBA M AJIEKTPOJMHAMUKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE MPSIMOJMHEHHOE JBH)KEHUE, CBOOOJHOE MaJeHUE Tel,
NBIDKEHUE TIO0 OKPYKHOCTH, WHEpIHUs, B3auMoJeicTBHe Tei, auddy3us, OpoyHOBCKOE
JBMDKEHUE, CTPOEHHUE XHUAKOCTEW M TBEPIBIX Tell, U3MEHEHHEe 00bEMa Tel MpH HarpeBaHUU
(OXJIaXXICHUH), TEIUIOBOE PAaBHOBECUE, CIIAPEHUE, KOHIECHCALUs, IIJIaBJIEHUE, KPUCTAIIN3aIus,
KUIIEHHUE, BIAKHOCTh BO3JlyXa, MOBBIIIEHUE JABJICHUS raza IpU €ro HarpeBaHUU B 3aKPbITOM
cocylie, CBA3b MEXKJYy IapaMeTpaMH COCTOSIHMS Ta3a B H30IPOLECCaX, NIEKTpU3alus Tell,
B3aUMO/ICHCTBHE 3aps/I0B;

ONMCBIBATH MEXAaHUUYECKOE JIBUKEHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPJIUHATA,
IyTh, IEpeMeIleHHe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJla, UMITyJIbC TejId, KMHETHYeCKas
SHEprus, NOTEHLHAJIbHAs SHEPrus, MexaHudeckas paboTa, MEXaHHYecKass MOIIHOCTb; IpHU
ONMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIOJIB3YEMbIX BEIMYUH, MX
0003HAUeHMsI U €JMHUIIbI, HAXOAUTh (OPMYJIbI, CBSA3bIBAIOIIME JTAHHYIO (PU3MUYECKYIO BEIUYHHY
C IpYTMMU BeJIMYHHAMU;

ONMCBHIBATH HU3Y4YCHHbIE TEIUIOBbIE CBOWCTBA Tel M TEIUIOBBIC SBJICHUS, MHCHOJb3Ys
¢u3nyeckue BENWYMHBL: JaBJICHME Ta3a, TeMIeparypa, CpeAHsAs KHUHETHYecKas »Heprus
Xa0THYECKOTO JIBMIKEHHSI MOJIEKYJ, CpEIHEKBaJpaTHYHas CKOPOCTb MOJIEKYJ, KOJHYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, pabora rasza, Ko3(GQGHUIMEHT MOJIE3HOTO JIEHCTBUS TEIIOBOTO
JIBUTATENIs; IPU ONHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3MYECKUI CMBICI UCTIOJIb3YEMbIX BEJIHUYHUH,
ux OOO3HAYEHMs] W EIUHMIBI, HAXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO
BEJIMYUHY C JPYTUMH BETUUYHUHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA M JJIEKTPUUYECKUE SBIICHUS
(mporieccsl), UCHOB3YS (PU3MUECKUE BETUUMHBL: AIIEKTPUUYECKUN 3apsi, 3JIEKTpUYecKoe MoJe,
HanpsOKEHHOCTh  TMOJIA, MOTEHIMal, PAa3HOCTh IOTEHLMANOB; MpPHU OMUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKHM CMBICT MCIIOJB3YEMBIX BEJIWYMH, UX OOO3HAueHUs M EAUHULIBL;
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BEITUUYNHAMU;



aHATM3UPOBATh (PU3MUECKUE MPOIECCHl U SBJICHUS, HCIONB3yd (DU3MYECKHE 3aKOHBI U
MPUHIMUIIBL: 3aKOH BceMHpHOro tarotrenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPrUH, 3aKOH COXPAHEHHUS UMITYJIbCa, MPUHILIUI CYIEPIIO3UIIUN CUJI, TPUHITUIT
paBHONPABUs NHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYJIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETHUYECKOW HHEPIMU TEIUIOBOIO JIBUYKEHHS
MOJIEKYJ ¢ a0CONIOTHON TeMIIepaTypoid, MEepBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAaHEHUS
AJIEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3ToM pasnuuaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHMIIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TIPUHITUIIBI ICHCTBUS MAIIUH, TPUOOPOB U TEXHUICCKUX YCTPOICTB;
pa3nauyaTth yCI0BHS UX O€3011aCHOTO MCIIOJIb30BAHMS B [IOBCEHEBHOM KU3HU;

BBITIOJTHATE JKCIIEPUMEHTHI 110 HCCIEJOBAHUIO (PU3MUYECKUX SBJICHUH M TPOIIECCOB C
WCTIOJb30BAHUEM  TPSIMBIX W KOCBEHHBIX HM3MEpPEHUN, TpH ITOM  (POPMYyIHUpPOBATH
npobseMy/3agadyy W THIOTE3y y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MPEeI0KEHHOTO 000PYAOBAaHUS, TPOBOJAUTH OMBIT U POPMYIHPOBATH BHIBO/IBI;

OCYIIECTBJISITh TPSIMbIE M KOCBEHHBIE W3MEPEHHsS] (U3NUYECKHX BEIWYUH, TPU STOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M MHCIOJIb30BaThb W3BECTHBIE METOJbI OIEHKH
MIOTPEITHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCHUMOCTH MEXIy (QU3NYECKUMHU BEIUYMHAMU C HCIOJIb30BAHUEM
NPSIMBIX W3MEPEHUM, TpPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3YIbTAThI
MOJTYYCHHOUN 3aBUCUMOCTH (DPU3UYECKUX BEIUYMH B BHUAC TAOIWIl M TpadUKOB, JeIaTh BHIBOJIBI
0 pe3ysibTaTaM HCCle0BaHMUs;

coOnroaaTh mMpaBwia 0€30IaCHOrO TpyZAa IMpU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOT0 3KCIIepUMEHTa, Y4eOHO-HCCIEeOBAaTEIbCKOW W MPOEKTHOM  JEATENbHOCTH C
MCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PyI0BaHUS;

pemath pacu€THble 3aJaydl C SBHO 3aJaHHOM (U3WYECKOM MOJENbl0, HCIOJIb3Ys
(u3nueckre 3aKOHbI ¥ MPUHIIUIBI, HA OCHOBE aHAJIW3a yCIOBUS 33/1a4ll BHIOMPATh GU3NYECKYIO
MOJENb, BBIACHATh (U3UYECKHUE BEIUYMHBI M (GOpMYJbl, HEOOXOAWMBbIE Al €€ pelleHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTH MOTyYE€HHOTO 3HaYeHHsI PU3NUYECKON BEIUUNHBI,

peniaTh KaueCTBEHHBIEC 3a/layd: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUMBYIO LIETIOUYKY
paccyXJeHUl ¢ OOPOoi Ha U3YyUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCIOJIb30BaTh MpPHU pElIeHWH Y4YeOHbIX 3a7ad COBPEMEHHblE HH(OpPMAIMOHHBIE
TEXHOJIOTUU JUISl TOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIpPETAlMU M TMpeACTaBleHUs y4eOHOH H
HAyYHO-TIOMYJISIPHONM HMHGOpPMAIK, MOJYYEHHOM W3 Pa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJTy4aeMylo HH(POPMALIUIO;

MIPUBOJIUTH MPUMEPHI BKJIAZAa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTUH;

WCIIOJIb30BaTh TEOPETHUYECKHE 3HaHWs MO0 (U3UKE B TOBCEJHEBHOW KU3HU IS
obecrnieueHrs 0€30MacHOCTH MpHU OOpAIEHUH C TPUOOPaMU U TEXHUYECKUMH YCTPOICTBaAMHU, IS
COXpPaHEHUS 3I0pPOBbS U COOIOICHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPYKaIOIIEH Cpene;

paboTaTh B TpyIIEe C BHIIIOJHEHUEM PA3IMYHBIX COLMATBHBIX POJIeH, IUIAHUPOBATh PaboOTy
TPYIIbI, pAlUOHATIBHO pacHpeneNiaTh OOS3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaHJapPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHMBATh BKJIAJl KaKJIOTO M3 YYACTHUKOB TPYIIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoniy obyuenust B 11 kjacce mnpeaMeTHbIe pe3ylnbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KAapTHUHBI MUpPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B MPAKTUYECKOU
JEeSITeNLHOCTH JIOJICH, IeJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTHHBI MUPA;

YUUTBHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (U3MYECKUX MOJENeH: TOYEeUHBIN
ANEKTPUYECKUN 3apsj]l, Jyd CBETa, TOUEYHBIM MCTOYHUK CBETa, sIEpHAs MOJENb aToma,
HYKJIOHHAsI MOJIeIb aTOMHOTO Spa MPH pelIeHnn GU3NUECKUX 3a/1a4;



pacrno3HaBaTh (U3UYECKHE SBJICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKH M KBAaHTOBOU (DM3HMKU: AJIEKTPUYECKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JICHCTBUS TOKAa, B3aMMOJICHCTBHE MArHHUTOB, JJICKTPOMAarHUTHAs
WHIYKIWS, JCWCTBHE MArHUTHOTO TIOJIsi HA MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE pacIIpOCTPaHEHUE CBETA, OTPAKEHUE,
nperomwiieHue, uHTepdepeHysa, audpakuus € MONSApU3ANHS  CBETa, JTUCHEPCUS CBETA,
doToanekrpudeckuii 3pdekt (GoTodPdeKT), CBeTOBOE JaBlICHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIEKTpa aToMa BOJOPOJIa, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaJIMOAKTUBHOCT;

OTIMCHIBATh HM3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUUYECKUE, MATHHUTHBIC, ONTHYCCKUE,
ANIEKTPUIECKYIO TTPOBOJUMOCTh PA3JIMYHBIX CPEl) W JIEKTPOMArHUTHBIC SIBIICHUS (IIPOLIECCHI),
WCTIONB3Ysl (PU3UYECKUE BEIIMYMHBL: JJICKTPUYECKHM 3apsl, CHila TOKa, DJJIEKTPUUYECKOe
HaIpsDKEHUE, AIEKTPUIECKOE COMMPOTHRICHHUE, PA3HOCTh MOTEHIIUANIOB, JIEKTPOIBIKYIIAs CHIIA,
paboTa TOKa, WHAYKIMS MarHATHOTO TOJsA, cwia Awmepa, cuia JIopeHIa, MHIYKTHBHOCTh
KATYIIKHA, SHEPTUs JJIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPHOJ W YacTOoTa KoJeOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsij U CHJIa TOKa B IMPOIECCE TAPMOHUYECKHX DJIEKTPOMArHUTHBIX
KoJiebaHuM, (OKYCHOE pPACCTOSHME W ONTHYECKas CUjia JIMH3BL, TPHU OMHCAaHWUU TPABHIBHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIB3YEMBIX BEJIIMYMH, WX OOO3HAYCHHS W CIUHUIIBI,
YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUNHY C APYTUMHU BETUIHHAMU;

OTIMCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBJICHUS W TIPOIECCHI, HCIIOJB3YS (PU3NICCKHE
BEJIMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJTHHA BOJHBI M YacTOTa CBETa, DHEPTUS U
UMITYJ6C (POTOHA, TEPHOJI TOJypaciiajia, SHEPTHS CBSI3W aTOMHBIX Sjep, MPU OINHUCAHUU
MPABWIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIIOJIB3YEMBIX BEIUYHH, MX O0O3HAUCHUS H
SIMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE TAHHYIO (U3WUYSCKYIO BEIMYUHY C JIPYTHMH
BEJTMYMHAMH, BBIUUCIISITH 3HAU€HUE (PU3NYECKOM BEJTHMUHHBI;

aHAJIM3UPOBATh (U3UYECKUE TMPOIECCHl U SIBICHHUS, UCHOJb3Ys (U3NYECKHE 3aKOHBI U
OpUHOUNBL:  3akoH OMa, 3aKOHBI MOCJIEOBATEIbHOIO M MApaIebHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH  3JIEKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHHOTO PaCIpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMsI CBETAa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHWE OHWHImTEHHA I QoTodddekra, 3aKOH COXpPAaHECHHsS] HHEPTrUH, 3aKOH
COXpaHEHHUs HMITYJbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHECHHUS
MaccoBOr0 4YHcCIia, HocTyiaaTsl bopa, 3aKOH pajMOaKTUBHOTO pacmaia, MpH 3TOM pa3invarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHHLIBI,
00J1aCTH) TPUMEHUMOCTH;

OTpEJIeIATh HaIpaBJIEHWE BEKTOpAa MHIYKIMM MArHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATh N300paKeHHE, CO3/1aBAEMOE IIIOCKUM 3€PKaJIoM, TOHKOU JTMH301;

BBITIOJIHATh JKCIIEPUMEHTHI MO HCCIEIOBAaHUIO (PU3UYECKUX SIBICHUN M MPOILIECCOB C
UCIOJIb30BAHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: mpu 3ToM  (opMynupoBaTh
npoOieMy/3agadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0KEHHOT0 000PYAOBAHUS, TPOBOJAUTH OTIBIT U (JOPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISITh TPSMbIE U KOCBEHHBIE HU3MEpPEHHUS (PU3MUECKUX BEIUYHH, MPU ITOM
BBIOMpATh ONTUMANbHBIA CHOCOO H3MEpPEeHUs M HCIONb30BaTh W3BECTHBIE METOIbI OIICHKH
MOrPELTHOCTEN U3MEPEHUN;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHUM:
MpH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHpPOBATh PE3yabTaThl MOTYYCHHOW 3aBUCHUMOCTH
(bu3MuecKuX BENWYMH B BUAE TaOMUIl M TpauKOB, JelaTh BBIBOJABI 1O pe3yiabTaTaMm
WCCIIeIOBAHUS;

coOnrofaThk mpaBuiIa O€30MacHOrO TpyAa IPH TPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO0 9IKCIIEPUMEHTa, Yy4eOHO-UCCIEeTOBATENLCKOH U TPOEKTHOW JESITeNbHOCTH C
MCIOJIb30BAaHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIAOOPAaTOPHOTO 000PYIOBAHUS;



pemiaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nveckre 3aKOHbI U NMPUHLUIBIL, HA OCHOBE aHAU3a YCIOBHS 33Ja4dl BHIOUPATh (PH3HUUECKYIO
MOJIeNb, BBIICNATH (DPU3UYECKHE BEIMYMHBI U (OPMYIBI, HEOOXOAMMBbIE IS €€ pelICHHUs,
IIpOBOAUTD paC‘IéTBI 1 OICHUBATL PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHUA (1)H31/I‘ICCKOI>JI BCINYUHBI,

peiiath KAa4YCCTBCHHBIC 3aJa4H: BBICTPAUBATL JIOTUYCCKHW HCHOPOTUBOPCHUBYIO ILCIIOYKY
pacCyXJIeHUM ¢ ONIOPOM HA M3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

HCIIOJIb30BAaTh IPU pElIEHWH Y4YeOHBIX 3a7ad COBPEMEHHbIE HMH(POpPMAIMOHHbIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEICTaBICHUs y4yeOHOU u
Hay4HO-TIOMYJSIpHON HWHGOPMAIMK, TMOJYYEHHONW U3 pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHAJIM3UPOBATh MOIY4aeMyI0 HH(POPMALIKIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MaIIUH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3inyaTh
yCIIOBHUS UX 0€30I1aCHOTO UCIOJIB30BaHUS B TIOBCEJHEBHON KU3HU;

MIPUBOJIUTH TPUMEPHI BKIAAA POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BATh TCOPECTUUCCKUEC 3HAHUA II0 (1)I/ISI/IKG B HOBCGHHCBHOI\/’I KHU3HU 1A
obecrnieueHns 0€30MacHOCTH MpHU OOpaIEeHUH ¢ TPUOOpaMU U TEXHUUYECKUMH YCTPOICTBaMHU, JUIs
COXPAHEHHUS 3/I0pPOBbs U COOIOIEHUSI HOPM IKOJIOTHYECKOTO MOBEJECHMSI B OKpYXKarolleil cpene;

paboTaTh B IpyIIIEe C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIeH, IUIAHUPOBATh paboTy
Ipynmsl, panyuoOHaJIbHO PpacCnpeacisaThb 00sI3aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTHL B
HECTAHJAPTHBIX CUTyalUsAX, aACKBATHO OLCHHBATH BKJAJ KaXXJ0ro M3 Y4YaCTHHKOB I'PYIIIIBEI B
pelIeHre paccMaTpUBAEMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m HporpaMMBI Beero KO;TpOJIbHBIe JlaﬁﬁopaToprle 0Bpa3oBATEIBHbIC
padoTsI padoThI pecypesI
Pa3znea 1. PUBUKA U METO/JbI HAYUYHOTI'O ITO3HAHMUSI
1.1 du3rka 1 METOIbl HAYYHOTO TMO3HAHUS 2 bubmorexa HOK
' ABTHAYE https://m.edso0.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kusemarnka > https://m.edsoo.ru/7t41bf72
bu6moreka [IOK
22 flmamitka ! hitps://m.eds00.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHbBI COXpPAHEHHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoreka [JOK
' TEOPHUH https://m.edsoo.ru/7t41bf72
bu6mmoreka [JOK
32 OCHOBEI TEPMOAMHAMIHKIL 10 ! https://m.edsoo.ru/7f41bf72
33 Arperartnble cocTosiHus BenlecTBa. da3oBbie 5 bubnuoreka [JOK
) Mepexoabl https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 24
Paznea 4. DJIEKTPOJANHAMUKA
bu6mmoreka [JOK
41 IICKTpOCTATHIA 10 ! https://m.edso0.ru/7f41bf72
4.2 ITocTOsIHHBINM dIEKTpUYECKUN TOK. TOKH B 12 1 2 bubnuoreka [IOK




‘ pa3JIMYHBIX CpeAax

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

Hroro no pazneny 22
Pe3epBHOE Bpemst 2
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11 KJIACC

KosnunyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ porpaMMEI Beero Ko;Tpo.m,m,le HpﬁaKanecm/le 06pazoBaTeIbHbIE
padoTsbI padoThI pecypesI
Paznea 1. JIEKTPOJANHAMUKA
11 MaruautHoe nose. DIeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
' WHIYKINS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
71 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [JOK
' KojeOaHus https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.2 MexaHndeckue 1 AIeKTPOMAarHuTHBIE BOJTHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
23 | Omrua 10 3 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIEMATIBHOW TEOpUH 4 1 bu6mmoreka [JOK
) OTHOCHUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®DU3UKA
. bubmuoreka [JOK
4.1 OeMEeHTHI KBAHTOBOM ONTHUKU 6 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpoermue aToma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
4.3 ATOMHOE 71O > 1 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paspea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU




bubmuoreka [IOK

5.1 DeMeHTBl aCTPOHOMHHU U acTPO(PU3UKU 7 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Pazgen 6. OGOBIIAIOILIEE IIOBTOPEHUE

bubnuotexa [JOK

6.1 Ofobmaiomee nosToperne 4 https://m.edsc])_E).ru/7f410970
Hroro no pazneny 4

Pe3epBHOE Bpemst 1
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MNOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos
IIpa
Ne K kruu | Jara DJIeKTpPOHHBIE TN(POBbIE
0 HT
Tema ypoka OHTPON | o oxn | M3yden | oGpasoBaTeabHBIE
n/n Bcero | pHBbIC
e us pecypcsbl
padoThbI
pa6o
ThI
®usmuka — Hayka o npupoje. HayuHble MeTo/1bl TO3HAHUA
OKpy»aromero Mupa. Poiib aKcriepuMenTa B TEOpUH B IIpoIiecce
1 HOEIZ;KHI/IHHI[I )51 omﬁ Okcrie MMerT B (huzuke b . 1 bubmmorexa [IOK
PHPOJIBL. p < ) https://m.edsoo.ru/ff0c32e2
MognenupoBanue GU3NIECKUX SBICHUH U TporieccoB. HaydHbie
THITOTE3BI.
dusnueckre 3aKOHBI U TEOPHUHU. [ paHUIIbI TPUMEHHMOCTH
2 (pm3mueckux 3akoHOB. [[pHHIIUTT COOTBETCTBUSI. 1 bubmmorexa LIOK
Poib 1 MecTo puszuku B OPMUPOBAHUK COBPEMEHHOM HAY4HOM https://m.edsoo.ru/ff0c33e6
KapTUHBI MUDPa, B TPAKTUYECKON JIEATEIbHOCTH JIFOEH.
Mexanndeckoe nBmxeHne. OTHOCUTENTFHOCTh MEXaHUIECKOT O
3 nerkeHus. Cucrema otcuéra. Tpaekropus. Ilepemerienue 1 bubmoreka [IOK
MaTepHaTbHOU TOYKH, €€ TIPOCKIINS Ha OCH CHCTEMBI KOOPIHHAT. https://m.edsoo.ru/ff0c3508
CroxxeHre mepeMenIeHnd | CII0KEHUE CKOPOCTEH.
PaBHOMEpHOE MIPSAMONTMHEHHOE ABUKEHHE. CKOPOCTD (CPETHSISA
CKOpPOCTb, MTHOBEHHASI CKOPOCTb) MaTepHUAIbHON TOUKH, UX
4 I OI;I(I_II/II:I Ha OCH CI/ICTCMLII;OO ,Z)[I/IHaT pF aduKu SaBI/ICI:IMOCTI/I 1 bubmorexa [IOK
P p 4P ’ https://m.edsoo.ru/ff0c3620
KOOpAHWHAT, CKOPOCTH, ITyTH U TIEpEMEIIECHUS MaTepHATLHON TOUKU
OT BPEMEHHU.
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE IBUKEHUE. CKOPOCTh
MTHOBEHHAs! CKOPOCTh) U YCKOPEHNE MaTepHaIbHON TOUKH, UX
5 1(1 OEKIINH Ha OCI/IpCI/ICTe)MLIy KOOpI[I/IHaT Fechmcn 33.BI/ICI/IM(§CTI/I 1 bubmorexa LHOK
p p P https://m.edsoo.ru/ff0c372e
KOOPJWHAT, CKOPOCTH, YCKOPEHHUSI, ITyTH U TepeMEeeHIS
MaTepHuaIbHON TOYKH OT BPEMEHH.
6 CB0001HOE MajieHrE. Y CKOPEHUE CBOOOIHOIO M1aIEHUS 1 Bubmuorexa IIOK
' p https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe nuxeHue. J|BuykeHre MaTepuanbHON TOUKH 110 1 bubnmnoreka LJOK




OKPY>KHOCTH C TIOCTOSHHOW MO MOJIYJIIO CKOPOCTHIO. YTIIOBast
CKOPOCTb, JIMHEWHHas CKOpocTh. [lepron u yacrtora obpareHusl.
LentpoctpemutenbHoe yckopeHue. TexHUuecKue yeTpoicTBa U
MpaKTHYeCKOe MPUMEHEHHE: CIIUIOMETP, ABM)KEHUE CHAPSI0B,
LICIIHBIE ¥ pEMEHHBIE ITEpENayn.

https://m.edsoo.ru/ff0c3ada

] ITpunnun otHocuTensHOCTH ['amuies. HepuuanbHble CUCTEMBI Bbubmoreka LJOK
orcueta. [1epBrIif 3axoH HeloToHa https://m.edsoo.ru/ffOc3be8

9 Macca tena. Cuna. [punmun cyneprio3uiiuu cui. Bropou 3akoH bubnuoreka IJOK
HeploToHa u1a MaTepuaIbHOH TOUKH https://m.edsoo.ru/ff0c3be8

10 Tpernn 3axon HeloTOHA 7719 MaTepHaIbHBIX TOYEK Eubmorexa LOK

p A P https://m.edsoo.ru/ff0c3be8

1 3akoH BcemupHoro Tsarorenus. Cua Tsokectr. [lepBas kocMudeckas bubmoreka [IOK
CKOPOCTh https://m.edsoo.ru/ff0c3d00

bub6mmoreka IJOK

12 Cuita octH. 3akoH ['yka. Bec Tema

YHPYT YK https://m.edsoo.ru/ff0c3el 8
Tpenne. Buabl TpeHus (ITOKOsI, CKOIMBXEHMS, KaueHus). Cuira TpeHwus.

13 Cyxoe Tpeane. Cuia TpeHHsI CKOJIBKEHUS U CHJIA TPEHUS TTOKOSI. bubmoreka [IOK
Koaddurment tperns. Cuma COpOTUBICHUS TIPH IBIKEHUH Tella B https://m.edsoo.ru/ff0c3f76
JKHIKOCTH HJIH Ta3e.

[ToctymarensHOE U BpamaTebHOE NBIKEHUE a0COTIOTHO TBEPIOTO
Tena MOMEHT CHIIBI OTHOCUTENIHLHO OCH BpallieHus. I1i1edo cuibl
14 VY c1oBHsA paBHOBECHS TBEPIOIrO TeIa Te)IzHII/]Il‘IeCKI/Ie CTPOMCTBA U bubnnorexa LOK
P pa ’ yerp https://m.edsoo.ru/ff0c41a6
MIpaKTHYECKOE TPUMEHEHHU e TTOAITHUITHUKH, TBHKCHIE
HCKYCCTBEHHBIX CTYTHUKOB.
HMnynasc MaTepuanbHOM TOYKH, CHCTEMBI MATEPHAILHBIX TOYEK.
15 I/IMHyJ'IBC cmmj3 M U3MEHEHHEe UMITYJIbca Tella 3I;.KOH COXpaHEHUs Eubmaorexa [IOK
Y Y ) p https://m.edsoo.ru/ff0c43d6
nMITyneca. PeakTuBHOE TBHKEHHE.
Pabora crisl. MOIIHOCTE CHIIBL.
16 Kunernueckas 3H;II U1 MaTeEPUAIBLHON TOUKHU. Teopema 00 Enbmorexa [IOK
p N p ’ P https://m.edsoo.ru/ff0c4502
M3MEHEHUH KHHETHYECKON IHEPTUU.
ITorennmaneHas 3uHeprust. [loreHuansHas SHEPT U 0

17 edo 1]\_I/II/I OBaHHOI/frI[) WHBI H](-)ITGH I/IaJ'ILHa;) SHE] };Hnrf){y;ena BOIM3HU bubmiorexa IIOK
AChOPMHD PyX ) Tt P https://m.edsoo.ru/ff0c461a
MTOBEPXHOCTH 3eMITH

18 [loTeHruanpHbIe U HEMOTEHIMAbHBIE CHITBL. CBSA3bh pabOTHI bubnuoreka IJOK




HEMOTECHIMAJIBHBIX CHJI C U3MEHEHHUEM MEXaHUUECCKOU OHCPruun
CHUCTEMEI Te. 3aKOH COXpaHCHUSA MEXaHUYECKOU OHCPrumn

https://m.edsoo.ru/ff0c478c

19

Yapyrue u Heynpyrue CTOJIKHOBEHHS.

TexHMUecKre YCTPOWCTBA M MPAKTHYECKOE MPUMEHEHUE: BOJOMET,
Komép, MPYKUHHBIHM MUCTONET, ABMKeHue paker. JlabopaTopHas
pabora Ne 1 «MccnenoBanue cBI3u pabOTHI CHIIBI C N3MEHEHHEM
MeXaHMYECKON SHEPTUHU Tela Ha IPUMEpPE PACTSHKEHUS] PE3HHOBOT'O
xryta» Th Unacrpykrax Ne 30

20

Kontponbshas padora Ne 1 o reme «Kunemarnka. J[nHamuka.
3aKOHbI COXpaHEHHS B MEXaHUKE)

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

21

OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-KHHETHIECKOW TEOPUH B UX
onbITHOE 0O0ocHOBaHKe. bpoyHoBckoe nBmxkenue. Anddysus.

bubaunoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrtep ABUKEHHUS U B3aUMOJIEUCTBUA YacTHIl BelecTBa. Mojenu
CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX TENl U OOBSICHEHUE CBOICTB
BEILECTBA HA OCHOBE ATUX MOZEIEH.

23

Macca u pazmepsnl mosiekyi. KonnuectBo BemectBa. [locrosHHas
ABorazapo.

24

TemnoBoe paBHOBecue. TemnepaTtypa u e€ usmepenue. [llkana
temnepatyp Llenbcus.

25

Mognenp naeansHOro raza. OCHOBHOE YpaBHEHHE MOJICKYISIPHO-
KHMHETHYECKOH TEOpUH HICATBHOTO Tasa.

bu6mmoreka IJOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TeMIepaTypa Kak Mepa CpeHel KHHEeTHIeCKOH
SHEPTHH TEIUIOBOTO ABMKEHUS YacTul] rasa. [llkama temmeparyp
KenbBuHa.

bubmmoreka LJOK
https://m.edsoo.ru/ff0c511e

27

I"azoBbIe 3akoHEBI. Y paBHeHHE MenneneeBa—Knamneiipona. 3akoH
JanpToHa..

28

TexHUYecKre yCTpOHCTBA U MIPAKTHUECKOE IIPIMEHEHHE: TEPMOMETD,
6apomertp. JlabopaTopHas pabota Ne 2 «MccnenoBanre 3aBUCUMOCTH
MEX]ly TapaMeTpaMu COCTOSIHHS Pa3peKEHHOT0 ra3a

29

W3omporieccrl B naeabHOM Ta3e ¢ MOCTOSHHBIM KOJINYECTBOM
BeecTBa. I'paduueckoe npeacraBieHre H30MPOIECCOB: H30TEPMA,
n30x0pa, nu3obapa

bubmmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

TepmoanHamuueckas cucrema. BHyTpeHHsIs sHEprus
TEPMOJIMHAMUYECKOW CHCTEMBI M CIIOCOOBI €€ N3MEHEHUS:
KonuuecTBo Temnorsl U pabota. BHyTpeHHsIsI SHEprusi 0AHOaTOMHOT'O

bubmmoreka [IOK
https://m.edsoo.ru/ff0c5952




NACaJIBHOT'O Ira3a

31 Buel Temonepenaun: TEIIONPOBOIHOCTD, KOHBEKIIHS, N3ITyYCHHE bubmmorexa [IOK
A EAaTH: poBOA ’ LA, MBIV https://m.edsoo.ru/ff0c5c36

3 Y nenbHas TEMI0EMKOCTh BemecTBa. KomnyecTBo TEIIOTH pU bubmuoreka IJOK
tertonepenaye. [loustre 06 aguadbaTHOM mporiecce. https://m.edsoo.ru/ff0c5c36
ITepBblii 3ak0H TepMOAMHAMUKHU. [[pruMeHEHNE IEPBOrO 3aKOHA

33 Te I:1)\/10 HHAMHKH Irc)mf)n oreccam 112 auueckas EHTG MpeTanus brbmorexa LHOK

PMOZL port P priperatt https://m.edsoo.ru/ffOcSefc
paboTHI Ta3a.

34 HeobOpaTtumMocTh mporeccoB B npupoje. Bropoii 3akon bubmoreka [JOK
TEPMOAMHAMUKH https://m.edsoo.ru/ff0c6230
Tennorsie MammHbl. [IpUHITUTIB IEWCTBUS TEIJIOBBIX MAIIHH.

35 [IpeobpazoBanust FHE fpm I; Tennisblx ManmHax. Koapdunuent bubmmorexa [IOK

peodp . p o ) https://m.edsoo.ru/ff0c600a
IIOJIE3HOI'O ACUCTBUS TCIIJIOBOU MAIIIWHEI.
36 Hukn Kapao 1 ero k03 GHIMEHT MoIe3HOro 1eHCTBHS.
OKOJIOTHYeCKUE MPOOIEMBI TETIOOHEPT €THKH.

37 TexHu4eckne yCTpOHCTBa U IIPAKTUYECKOE IPUMEHEHUE: IBUTATEND
BHYTPEHHETO CrOpaHwsi, OBITOBOM XOJOIMIbHHK, KOHAUIIMOHED.

O6o6matomuii ypok «Momnekyisipaas pusnka. OCHOBBI bu6mmoreka LJOK

38
TEPMOIMHAMHKI https://m.edsoo.ru/ff0c6938
KontponbsHas pabora Ne 2 o reme «MojiekyisapHas pU3UKa. bubmoreka [IOK

39
OCHOBBI TEPMOTUHAMHKI https://m.edsoo.ru/ff0c6a50
[TapooGpa3oBanne u KoHAeHcaIus. VciapeHne u KumeHue.

40 v EHBHE?I TeIIoTa na 0(?6 asciam/m 3a§HCHMOCTB TEMIICPATYPhI bubmmorexa LIOK

A poobp ' PATYP https://m.eds00.ru/ff0c63b6
KHIIEHUS OT JaBIICHUSI.
AOGCONIOTHASI U OTHOCHTENIbHAS BIAXKHOCTh BO3AyXa. HackIeHHbII
41 nap. Texuuyeckue ycTpoicTBa U It axcmqecxoé[ iXHMeHerIi‘ bubmorexa [IOK
p- yerp p P ) https://m.edsoo.ru/ff0c64d8
TUTPOMETP M TICHXPOMETP, KAIIOPUMETP.
Teépmoe Teno. Kpucrammmaeckue u amop(dHbIe Tena. AHH30TPOIHS

42 CBOMCTB KpucTaioB. JKuakue kpuctaiuibl. COBpeMEHHBIE bubmmoreka [JOK
MaTtepuaibl. TeXHOIOTUY OIYIeHHs COBPEMEHHBIX MaTEpHAIIOB, B https://m.edsoo.ru/ff0c65f0
TOM YHCIIE HAHOMATEePHAJIOB, 1 HAHOTEXHOJIOTHH

43 [InaBneHue u kpuctamu3auus. Y AejabHas TEIIOTa IIJIaBICHHUS. Bubnuoreka LJOK
Cybnumarust https://m.edsoo.ru/ff0c6708

bubmmoreka 1IOK

44 VYpaBHeHHE TEMI0BOro 0anaHca 1

https://m.edsoo.ru/ff0c6820




QHGKTpI/ISElLII/IH TCII. aﬂCKTpI/I‘leCKI/II/IV 3apsa. I[Ba BHJa DJICKTPUYCCKUX

bubmnoreka LIOK

45
3apsiioB https://m.edsoo.ru/ff0c6bcc

46 [IpoBoAHMKH, TUATEKTPUKU U OITYIPOBOTHUKH. 3aKOH COXPaHEHUS Bbubmmoreka LJOK
AIIEKTPUUECKOT0 3apsaa https://m.edsoo.ru/ff0c6bec

47 BsaumogevictBue 3apsnoB. 3akoH Kymnona. Touednbd’ Bbubmoreka LJOK
DIIEKTPUYCCKHUH 3apsif https://m.edsoo.ru/ffO0c6ced
OnexTpudeckoe none. Hampsk€HHOCTD 37IeKTpUYEcKoro mossl.

48 ITpun pnn CyNEPIO3ULIUU BJFI)CKT WYECKUX HOJIEH“ JIunuun bubmmorexa [IOK

PUTIIS CYNEpITOsHI P ' https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH DIIEKTPUYECKOTO TIOJIS.

49 PaGota cuin anekrpocratudeckoro noss. [loreniman. Paznocts bubmoreka [JOK
MOTEHIIMAaJIOB https://m.edsoo.ru/ff0c6f00
IIpOBOIHUKY U TUANEKTPUKH B IIEKTPOCTATUYECKOM IOJIE. bubmmoreka LIOK

50
JppnexTprudeckasi MpOHUIIAEMOCTb https://m.edsoo.ru/ff0c7018

51 OnekTpoéMkocTh. KoHmeHcaTo bubmorexa LIOK

P : P https://m.edsoo.ru/ff0c7126

52 DNEKTPOEMKOCTD IIOCKOTO KOHICHCATOPA. DHEPTHS 3apPsSHKCHHOTO bubmoreka [IOK
KOHJIeHCaTOpa https://m.edsoo.ru/ff0c72c0

53 JlaGoparopnas padora Ne 3 "HM3mepeHue 31eKTPOEMKOCTH
kouaercatopa" Th Mactpykrax Ne 30.

ITpunimn aecTBUSI M TPUMEHEHUE KOHJIEHCATOPOB,
54 KOMHMPOBAIBHOTO armapara, CTpyHHOTO MPUHTEPA.

DJeKTpocTaTHUECKas 3aIuTa. 3a3eMJICHHE DJICKTPOIIPHUOOPOB

ONEeKTPUIECKHA TOK. Y CJIOBHUS CYIIIECTBOBAHUS DIIEKTPHIECKOTO

Toka. Mcrounuku Toka. Cuna Toka. [locTosHHBIH TOK.
55 Hampsokenue. 3akon OMa s y9acTka Herm.

DNEKTPUUECKOE CONPOTUBIIECHUE. Y IENBHOE CONPOTUBJICHHUE

BeIllecTBa

[locnenoBaTensHOE, TapaUICIEHOE, CMEIIAHHOE COSTNHEHIE

A » ap ’ A Bbubnuoreka IJOK
56 poBOIHUKOB. JlabopaTopHas padora Ne 4 «l3yueHne cMemaHHOTO
https://m.edsoo.ru/ff0c74£0

coenuHeHus pesuctopoB» Th UucTpykrax Ne 30

57 Pab6ota snextpuueckoro Toka. 3akon Jxoymns—Jlenna. MomHocTs bubmmorexa LJOK
AIEKTPUYECKOro TOKA. https://m.edsoo.ru/ff0c7838
DJNEeKTPOABIKYIIAs CHIIa M BHYTPEHHEE COITPOTUBICHHE NCTOYHHUKA

TPOABIYIN YD onp o bubmmoreka [IOK

58 ToKa. 3akoH OMa TSt IOJTHOM (3aMKHYTOMW) 3JIEKTPUIECKOHN TIEeTIH.

Koporkoe 3ambikanue. Jlabopatopnas padora Ne 5 «M3mepenue

https://m.edsoo.ru/ff0c7ae0




3JIC ucTovHMKa TOKa M €r0 BHYTPEHHETo ConpoTuBieHus» 1b
WnuctpyxTax Ne 30.

DNEKTPOHHAS MPOBOIUMOCTH TBEPIBIX METAIUIOB. 3aBUCUMOCTD

>9 CONPOTHUBJICHUS] METAJUIOB OT TeMImepaTypbl. CBEpXIpPOBOJUMOCTh !
60 OnexTpudeckut TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB 1
61 | nomymponomsuon, Caoticrsa pnnepevona. Tomymposommeosse | 1 BuGmorera LIOK
YIDOBOA ' p pexoa. YHPOBOA https://m.edsoo.ru/ff0c84ae
puOOpPEI
62 DNEKTPUIECKUH TOK B PACTBOPAX U PacIliaBax AIEKTPOJIUTOB. 1 bubnuoreka IJOK
DNEKTPOTUTHYECKAS TUCCOLUATIHS. DIIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 DNEKTPUIECKUH TOK B Ta3zaxX. CaMOCTOSTETLHEIN U 1 bubmoreka [IOK
HECAaMOCTOATENbHBIN pa3psaa. Momaus. [1nazma https://m.edsoo.ru/ff0c84ae
TexHuueckue yCTpOHCTBa U MIPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP,
o | omreern, peoc oo, ecpvapene | B LOK
’ . ’ https://m.edsoo.ru/ff0c86fc
COIIPOTHUBJICHHUS, BAKYYMHBIN JHOM, TEPMUCTOPHI B POTOPESUCTOPHI,
MTOJTYTIPOBOAHHUKOBBIN MO/, TaJIhBAHHKA.
. bu6mmoreka IJOK
65 O0600mmaronuii ypok «JIeKTpOTHHAMIKA)» 1 https:/m.edsoo.ru/fi0c88be
KonTtponsaas padora Ne 3 o teme «OmekTpocTaTika. I[1ocTOSHHBIIM bubmmoreka [IOK
66 s 1
AJICKTPUIECKHH TOK. TOKH B Pa3IMYHBIX CpEemax» https://m.edsoo.ru/ff0c8a8a
. . bubmmoreka LJOK
67 PezepBHbIit ypok. O6o0maromuii ypok mo Temam 10 kiracca 1 https:/m.edsoo.ru/fi0c8c56
. . bubmmoreka LJOK
68 PesepBHBIi ypok. O606matonmii ypok o Temam 10 kimacca 1 https:/m.edsoo.ru/f0c8f6e
OBILIEE KOJIMYECTBO YACOB 11O [TPOTPAMME 68




11 KUIACC

Ne n/m

Tema ypoka

KoanuecTBO 4acoB

KonTpoabubie

Bcero
padoThbI

IIpakTHueckue
padoThbI

Hdara
H3y4eHH sl

DJIeKTPOHHBbIe U POBBIE
o0pa3oBaTejibHbIE

pecypchbl

ITocTossHHBIC MarHuTHL. B3anmoencrue
MOCTOSIHHBIX MarHUTOB. MarHuTHOE noJe.
Bekrop marautHOM uHayKuuu. [TpuHuun
CyHepHo3ULIMU MarHUTHBIX nojei. JIunuu
MarHuTHOM MHAYKuuu. Kaptuna nuHmii
MarHUTHOW UHIYKIMHU MO TOCTOSHHBIX
MarHuToB. BBoaHblil uHCTpYKTax 1o Th.
Nuctpykrax Ne 7

bubauoreka LIOK
https://m.edsoo.ru/ff0c9778

MarsuTHOE 110JI€ IPOBOJHUKA C TOKOM.
KapTtrHa nuHUI MHIyKIUY MarHUTHOTO
T10JISL JUTMHHOTO MPSIMOrO IIPOBOJIHUKA U
3aMKHYTOI'0 KOJIBL[EBOTO IIPOBOJAHMKA,
KaTyIK| ¢ TokoM. OmBIT Ipcrena.

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c98fe

JlabopaTtopnas padora Ne 1 «M3yueHue
MarHUTHOTO TOJIA KaTYIIKU ¢ TOKoM» Th
Huctpyxraxk Ne 30.

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c98fe

JleficTBieé =~ MarHMuTHOTO  IIOJNS  Ha
NMPOBOAHUK C TOKOM. BsaummojeiicTBue
MMPOBOTHUKOB ¢ TokoM. Cmia Ammepa, e€
Momyns W HampaBineHue. JlabopaTopHas
pabora Ne 2 «MccrmegoBanme ACHCTBUS
MTOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM
Th Nucrpykrax Ne 30.

bubnmoreka IJOK
https://m.edsoo.ru/ff0c9acO

Cua JlopeHua, e€ MOyJb M HallpaBJICHUE.
JBrkeHue 3apsHKEHHON YacTHLBL B
OJJHOPOZIHOM MarHUTHOM nose. PaGora
cwibl JlopeHia.

Bbu6nuoreka IJOK
https://m.edsoo.ru/ff0c9df4

SIBNeHrE SNEKTPOMArHUTHOW UHIYKITUH.
[ToTok BekTOpa MarHUTHOW WHIYKITHH.
DNEeKTPOABIIKYIIAS CHJIA MHIYKIIHH. 3aKOH
AJIEKTpOMAarHuTHON nHayKnmu Papajes.




Buxpesoe anexkTpudeckoe mnoiie.
ONeKTpOoABHKYIIas CUJIa MHIYKIIUU B
IIPOBOAHUKE, NIBIKYIIEMCS IOCTYIIaTEIILHO
B OJJHOPOJHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenua.

JlabopaTtopHas pabota Ne 3 «MccnenoBanue
SABJICHUA SHGKTpOMaFHHTHOﬁ HHAYKOUW.
Tb Unctpykrax Ne 30

bubmauoreka LIOK
https://m.edsoo.ru/ff0cal50

NuayktuBHOCTD. SIBIIEHHE CAMOUHAYKIIUH.
DNEKTPOBIKYINAS CHIIA CAMOWHIYKITHH.
DHeprusi MAarHUTHOT'O TIOJIST KATYIIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE TOJIE.

bubauoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHUYeCKre YCTPONCTBA U IPAKTUYECKOE
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBL, AEKTPOIBUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHIL,
MHYKLIMOHHAS MEYb.

10

O6o0mmaromuii ypok «MarHuTHOE ToJIe.
DnekTpoMarHuTHAs HHIYKITHSDY

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cab82

11

KonTponsHas pabora Ne 1 o Teme
«MarauTHoe 1moJsie. JIeKTPOMarHuTHas
WHTYKITUSD

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cad58

12

KonebarensHas cucrema. CBOOOIHBIE
MexaHuueckue Konebanus. ['apmonnyeckue
konebanus. [lepuon, gactora, aMIIIUTY A U
(haza komebanwmit. [Ipy>XKMHHBINA MasSTHHK.
Marematruyeckuil MasgTHUK. Y paBHEHUE
rapMoHHYEeCcKuX Konebanwuii. [IpeBpamenne
9HEPruy NpH rAPMOHUUYECKUX KOJIEOAHUSX.

bubnmoreka IJOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopnas pabota Ne 4 «MccnemoBanue
3aBHCHUMOCTH IEPHOJIa MaJIbIX KOJeOaHHH
rpy3a Ha HATH OT JJIMHBI HUTH U MACChI
rpys3a» Thb UHcTpykTax Ne 30.

14

KonebarensHbin koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KOIeOaHus B
UJeanbHOM KoJeOaTeTbHOM KOHTYpE.

bubmnoreka LIOK
https://m.edsoo.ru/ff0cb820




Amnajorus MCKIY MEXaHUYCCKUMU U
QJICKTPOMAariMTHbIMU KoJe0aHUsIMU

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPI'HH B UJCaTHbHOM KOJICOATeIIbHOM
KOHTYpE

bubmauoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBieHue o 3aTyXarOMuUX
KOJIEOAHUAX. BI)IHy)KIICHHI)Ie MCXaHHUYCCKHEC
konebanus. Pesonanc. BeiHykaeHHBIE
QJICKTPOMArdiMTHBIC KoJie0aHus

bubmauoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennbn Tok. CHHYCOUAANBHBIA
IIEpEMEHHBIA TOK. MOIIIHOCTB NIEPEMEHHOT0
TOKa. AMIUTUTYIHOE U JAEHCTBYIOIIIEe
3HAYECHHUE CUJIbI TOKA U HAIIPSKEHUS

bubmauoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Ipons3BoncTBo, mepemxaya
U OTPEOJICHU e DJICKTPUIECKON SHEPIHH

19

TexHUYeCKre yCTPOMCTBA U IPAKTUYECKOE
MIPUMEHEHHE: DIEKTPUIECKAN 3BOHOK,
TEHEpaTop MEPEMEHHOI0 TOKA, TMHUH
JJIeKTpoIepenad

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cc324

20

DKOJIIOTHUYEeCKUE PUCKH MPHU TIPOU3BOJICTBE
aneKkTposHepruu. KynpTypa ncnonp3oBaHus
3JIEKTPOIHEPTHH B TIOBCETHEBHOW KU3HU

21

MexaHn4YeCKie BOJTHBI, YCIOBHUS
pactpoctpanenus. [leproa. CkopocTsb
pacnpocTpaHeHHs U UTHHA BOJTHBL.
[Tonepeunsie 1 POJOJIEHBIE BOJIHEL.
WnTepdhepennns n gudpakmms
MEXaHUYECKHX BOJTH.

bu6nmoreka IJOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTb 3ByKa. | pOMKOCTb 3BYKa.
Bricora ToHa. Tem0p 3ByKa

Bbubnuoreka IJOK
https://m.edsoo.ru/ffOcccOc

23

ONEeKTPOMAarHUTHBIE BOIHBI. Y CIIOBHA
W3ITY4EHHS 3JIEKTPOMAarHUTHBIX BOJIH.
Bsaumnas opuentanus sektopos E, B, V B
3JIEKTPOMarHuTHOH BonHe. CBoicTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHE,
[penoMIIeHHE, MOsIpU3anus, TuQpaKys,

bubmmoreka LIOK
https://m.edsoo.ru/ff0ccfe0




nnTephepenius. CKOpoCcTh
3NEKTPOMArHUTHBIX BOJTH.
ITkaJya 37eKTPOMarHuTHBIX BOJIH.

24

HpI/IMeHeHI/Ie SJICKTPOMAruuTHBIX BOJIH B
TeXHUKE U ObITy. [IpUHIMIIBI pagroCBsI3u 1
TeJeBuIcHus. Pagronokarusi.
ONeKTpOMarHuTHOE 3arps3HEeHue
OKpy»Kartolllel cpepl. TexHuueckue
YCTPOMCTBA U IPAKTUIECKOE TPUMEHEHHE:
MY3bIKaJIbHbIC MHCTPYMCHTEI,
YIIBTPA3BYKOBAs JMATHOCTHKA B TEXHUKE U
MEIUIINHE, pajap, paauonpUEMHIK,
TeNeBU30p, aHTeHHa, TeaedoH, CBU-meub.

25

Kontponbsnas pabora Ne 2 «Konebanus u
BOJIHBI»

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cc6f8

26

I'eomerpuueckas onruka. IIpsmonuneiinoe
pacrpocTpaHEeHHUe CBETa B OJJHOPOIHOM
cpene. Toueunslit uctounuk ceera. Jlyu
CBETa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cd350

27

OTpakeHHEe cBeTa. 3aKOHBI OTPAKCHUS
cseta. [locTpoeHne n300pakeHUH B
IIJIOCKOM 3epKalie

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenne cBeTa. 3aKOHBI IPEITOMIICHHUS
cBeTa. AOCONIOTHBIN ITOKa3aTelb
npenomienus. [lomHoe BHyTpeHHEE
otpaxenue. [IpeaenbHbIN yroi MoJIHOro
BHYTPEHHETO OTPaKEHUS

bubnmoreka IJOK
https://m.edsoo.ru/ff0cd7f6

29

JlabopaTopnas pabota Ne 5 «M3mepenne
MoKasaTesis mpenomieHus crekna» Th
MNuctpykrax Ne 30.

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0cd67a

30

Cobuparormiye 1 paccerBarOIINe TNH3EL.
Tonkas nmua3a. POKyCHOE PACCTOSIHUE U
ONTHUYECKAst CHJIa TOHKOH JIMH3BL
[Toctpoenne n3o0paskeHnit B COOMPAIOIINX
U paccenBaroIuX JMH3aX. PopMyra TOHKOM
JIMH3BL. Y BeIMYEHHE, 1aBaeMOe JIMH30M.

bubmnorexa LIOK
https://m.edsoo.ru/ffOcddle




Hpe)lem)l NPpUMECHHUMOCTU FeOMe’I’pI/I‘IeCKOﬁ
OIITHKH.

31

JlabopaTtopHas pabota Ne 6 «Mccnenoanue
CBOWCTB M300pakeHuH B inH3ax» Tb
WnctpykTax Ne 30.

32

Hucnepcus cBera. CloXHBINA cOCTaB OEI0ro
crera. L{Ber. JlaGopaTopHas padora Ne 7
«HaoOmonenue qucnepcuu ceeray Th
Huctpykrax Ne 30.

33

BonHoras ontuka. Matepdepeniius cpera.
KorepenTHpie HICTOYHUKHU. Y CJIOBHS
HaO0JII0JICHHS] MAKCUMYMOB 1 MUHUMYMOB B
nHTEPPEPEHIIMOHHON KapTHHE OT IBYX
crH(}a3HBIX KOTEPEHTHBIX UCTOTYHUKOB.
Hudpaxius cBera. JudpakiuronHas
pemérka. Y cioBre HaOIIOACHUS TIIaBHBIX
MaKCUMyMOB TP TaJCHUH
MOHOXPOMAaTHYECKOI 0 CBETa Ha

T PaKIIMOHHYIO PEIIETKY.

bub6mmoreka IJOK
https://m.edsoo.ru/ffO0ced22

34

[TomepedyHOCTb CBETOBBIX BOJH.
ITonsipuzanus ceera

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cf02e

35

TexHU4YeCKrEe YCTPOICTBA U MIPAKTUYECKOE
MIpUMEHEHHe: OYKH, JyTa, GoToarnmapar,
MIPOEKIINOHHEBIH anmapar, MEKPOCKOI,
TENEeCKOM, BOJIOKOHHAS ONTHKA,

T paKIMOHHAS PEmIETKA, TOISIPOUSI.

36

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKOU
MexaHUKH. [locTynaTel cnennanmsHON
TEOPUU OTHOCHUTEIBHOCTH: HHBAPUAHTHOCTh
MOJYJISI CKOPOCTH CBETa B BaKyyMe,
NPUHUUI OTHOCUTEIBHOCTH DUHIITEHHA

Bbubnuoreka IJOK
https://m.edsoo.ru/ffOcf862

37

OTHOCUTENFHOCTh OJTHOBPEMEHHOCTH.
3ameieHne BpeMEHU U COKpAIlleHHe
JUIHBI

bubmmoreka LIOK
https://m.edsoo.ru/ff0cfad42

38

OHeprus 1 UMIYJbC PEIITUBUCTCKOW
yacTHLbL. CBsI3b Macchl C SHEPTHEN U

bubmmoreka LIOK
https://m.edsoo.ru/ffO0cfc68




HUMITYJIbCOM. 9Hepr1/1$[ ITOKOAI.

KonTponbsnas padora Ne 3 «Ontuka.

39 OCHOBBI CIIEIIUATIEHON TEOpUH bubmorexa HOK
H p https://m.edsoo.ru/ffOcf6£0
OTHOCHUTEIBHOCTH)
®ortonbl. Do a [Imanka cBsi3u 2HE
40 (I)OTTOII{{::IC eropi}gmoj;l }gﬂe 1;’114; u e bubmmorexa [IOK
’ P https://m.edsoo.ru/ffOcfel 6
HMITYJILC (hOTOHA
A1 OTkpbITHE U UcclienoBanue Gorodddhekra. bubmuoreka ITOK
Ompitet A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonsl porodddexra. YpaBHeHHE
42 31/fHIHTG$H& nq:bq)omaq)(gema «Kpachas bubimorexa [IOK
o B https://m.edsoo.ru/ff0d015¢
rpanuiiay horoadderra
43 Hasnenne ceera. OnpiTel I1. H. JleGenena. bubmoreka [IOK
XHUMHYECKOE JICHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYeCKre yCTPOMCTBA U NPAKTUYECKOE
44 npuMeHeHue: GoTodaeMeHT, HOoToaTIHK,
COJIHEYHas OaTapesi, CBETOANO/
45 Pemrenne 3amad mo Teme «1IE€MEHTHI bu6mmoreka IJOK
KBAaHTOBOU ONTHKIDY https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. O
46 Pesi:I Jc-ll)I;) T211\/1[10 al\cdce;Hmo I;LI‘::;TI/I bubmorexa HOK
POOpAA 1O p t https://m.edsoo.ru/ff0d091a
IlnanerapHas Mojienb aToMa
bubnmoreka IJOK
47 IToctrynaTer bopa
TYNATBL HOp https:/m.edsoo.ru/ff0d0afa
Uznydenue u norioimieHne GOTOHOB MPH
MEpEexoJie aTOMa C OJTHOTO YPOBHS SHEPTUU
Ha apyroil. Bunel ciekrpoB. Crektp
48 YpOBHEH HEPTHUHU aTOMa BOAOPOAA. bubmmoreka IJOK
TexHu4eckne ycTpOHCTBa U MMPAKTHIECKOE https://m.edsoo.ru/ff0dOafa
MPUMEHEHHE: CIICKTPAIIbHBIN aHATN3
(criekTpockomn), Ja3ep, KBaHTOBBIT
KOMITBIOTED.
BonHoBbie cBorcTBa yactuil. BomHbl je
- H o bubmmoreka LIOK
49 Bporna. KopnyckynsspHO-BOTHOBOW

AyaJIn3M. CnoHTaHHOE B BBIHYXX/ICHHOC

https://m.edsoo.ru/ff0d0ca8




H3JIYy4CHHC

50

OKCIIepUMEHTHI, JOKa3bIBAIOLINE
CJIO)KHOCTbH CTpoeHHUs siyipa. OTKphITHE
paanoaktuBHOCcTU. OmbiTH Pesepdopaa o
OIIPENENCHUIO COCTABA PaIUOAKTUBHOIO
W3ITyYEeHHUs].

bubmauoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CeoricTBa anbda-, 6era-, raMMa-u3TydeHHsl.
Biusuue PaaOaAKTHUBHOCTH HaA )XKUBBIC
OpraHU3MBbI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxnonnas monens siapa I eiizenbepra—
WBanenko. 3apsn sapa. MaccoBoe 4ncio
sapa. U3oronsl. Ambda-pacna.
OJNeKTPOHHBIN U TO3UTPOHHEIHN OeTa-
pacnan. 'aMmma-u3nydenue. 3aKoH
pPaIMOAKTUBHOT'O pacraa.

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1162

53

Snepubie cuibl. JledekT MaccHl spa.
SnepHsbie peakiuu. JleneHue u CUHTE3 SEp.
S nepusiil peakTop. TepMosiIepHBII CUHTES.
[IpoGaeMBI 1 IEPCTICKTUBHI SICPHOM
JHEPTeTUKH. DKOJIOTHYECKIE ACTIEKTHI
SIZIEPHOM SHEPreTUKU. TexHuuecKue
YCTpOICTBA U IPAKTUYIECKOE IIPUMEHEHNE:
SITEPHBIA peakTop, aToMHast bomoa.

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1356

54

OnemMeHTapHbIe YacTHIBL. OTKPBITHE
MIO3UTPOHA. MeTop! HAOMIOAEHUS U
perucTpanru 3JIeMeHTapPHbBIX YaCTHLI.
TexHuYecKre yCTpOMCTBA U MPAKTUYECKOE
MIpUMEHEHHE: J03UMeTp, Kamepa Bubcona.
.OyHaaMeHTaIbHbIC B3AUMOICHUCTBUSL.
EnuHCTBO hr3ndeckor KapTHHBI MUPa

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d0e38

55

Kontponbhas pabora Ne 4 o Teme
«KBanToBas (m3uka u sgaepHas GU3NKa»
(pezepBHOE BpeMs)

56

OTalbl Pa3BUTHUA aCTPOHOMHHU. HpHKJ’IaL[HOﬁ
1 MUPOBO33PCHYCCKOC 3HAYCHUC




actpoHoMHUH. Bua 3BEé3aHOrO HebA.
Co3Be3nus, sipKue 3BE3/bI, MIIAaHEThI, UX
BUAUMOE JIBHKCHUE.

ConHeuHas cucteMa

57

Comnune. ConHedHast akTHBHOCTb.
Hcrounuk >aeprun ConHIa U 3BE3]

58

JlnarpamMma «CIrieKTpajibHbIN KJIacC —
CBETUMOCTb». 3BE3/1bI IJIABHOU
MOCIEA0BATENLHOCTH. 3aBUCHMOCTE «Macca
— CBETUMOCTEY JIJIs1 3BE3]1 TTIaBHOM
IOCJIEIOBATEIbHOCTH. BHYTpeHHEee
cTpoenue 38€311. CoBpeMeHHbIE
MPEJCTABIICHUS O IPOUCXOXKICHUN U
sposroruy ComHIa 1 3BE3]1. DTanbl JKU3HA
3BE3I.

59

Muneunsid Iyt — Hama ['aslakTrka.
ITonoxenune u nerwxenne ConHIA B
lanaktuke. Tunel ranakTuk.
PaguoranakTuku u kBa3apsl. YEpHBIE AbIPHI
B sIIpax rajakTHK.

60

Bcenennad. Paciiupenue BeenenHoil.
3akon Xab6ma. Pa3beranue rajJakTuk.
Teopus bonbiioro B3psiBa. PenukroBoe
n3mydenre. MacmTabHas CTpyKTypa
Bcenennoii. Meraranaktuka

61

Hepemennpie mpobiieMbl aCTPOHOMHUH

62

KonTponsnas padora Ne 5 «3neMeHTHI
ACTPOHOMHHU U acTPOGHUIUKU»

63

O6o06marommii ypok. Ponb Gusuku u
ACTPOHOMMU B IKOHOMHUYECKOM,
TEXHOJIOTHIECKOH, COITTAITLHON 1
3THUYECKOH cepax AesaTeNbHOCTH YeTI0BEKa

64

O6o0matommii ypok. Ponb u mecto pusuxu
M aCTPOHOMHH B COBPEMEHHOH Hay4IHOMH
KapTUHE MHpPa

65

O6o0matomuii ypok. Ponb ¢puznueckoit




TEOpuu B POPMHUPOBAHNH MPEACTABICHUI O
¢buznueckol KapTUHE MHUpa

O6o0matommii ypok. Mecto pusnueckoit
66 KapTHHBI MHpa B 00ILEM psy

COBPEMECHHBIX CCTCCTBCHHO-HAYYHBIX 1
MPEACTABIEHUH O PUPOJIE
OBIIEE KOJIMYECTBO YACOB I10 66

[NPO'PAMME







YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®usuka, 10 knacc/ Maxumes I 5., Byxosues B.B., Corckuit H.H. nox penakuumeii
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenney

2. ®wuswka, 11 xnace/ Maxumes I'.J1., Byxosues B.B., Yapyrun B.M. nox penakuueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemienney

METOANYECKHUE MATEPHAJIbBI JJI1 YUUTEJIA

1. ®wuswuka, 10 knacc/ Maxumes I'.4., byxosues b.b., Corckuit H.H. nox penakiueit
[MapdentneBoit H.A., Akunonepsoe obmectso «M3natenberBo «IIpocsenienne»

2. @wuzwmka, 11 knacc/ Msakumes I'.J1., bByxosues b.b., Yapyrun B.M. nox penaxiueit
[TapdentneBoit H.A., Akuronepsnoe o0mectBo «M3aarensctBo «lIpocsemenne»

3. ®usuka. 10-11 xiaccel: 0a30BbIi U yrIyOJ€HHBIM YPOBHU: JUIAKTUUECKUE MaTepUabl/
A.E. Mapomn, E.®. Mapon, -Mocksa: [Ipocsemenue, 2021

4. @wusuka. 10-11 xnacchl: TeXHOJIOTHYECKHE KAapThl YPOKOB 10 yueOHUKY ['.5. Mskuiiesa u
np.- Boarorpaa: Yuutens, 2019

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET
1. Knaccuas ¢usuka: http://class-fizika.ru/
2. Poccuiickas anexrponnas mkosa (POII): https://resh.edu.ru/for-pupil
3. udposas miardopma 111 coBpeMeHHOM IIKOJIBI: https://lecta.ru/ucheniku
https://lecta.ru/egepromo/ (moaroroska k EI'D, OI'D)
4. OnnaitH-ypoku 1o ¢pu3uKe oT Koprioparuu «Poccuiickuii yaeOHuK»:
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika type-onlayn-uroki/
5. OO0pazoBaTeabHBIN CalT I yuuTenen «Buaeoypoku B

HHTEpHET: https://videouroki.net/blog/fizika/2-free video/4/
https://videouroki.net/blog/fizika/2-free video/4/

6. Omnnaitn-mkona «Mudoypok: https://infourok.ru/biblioteka/fizika/type-55

7. onnaiH-pecypc «100urokov.ru»: https://100urokov.ru/o-kompanii

8. Buneoxoctuar RUTUBE, crpanuna «®u3uka: mogdbopka BHICO OHIIAWHY:
https://rutube.ru/tags/video/6128/

0. [Toaroroska k EI'D, mo ¢usuke ot llIkonkoso: https://2.shkolkovo.online/free/physics
10. Hudposoii oO6pazoBaTenbHblil pecype mis mkoa «AKmace»:  https://www.yaklass.ru/

11. bu6nuoteka ILIOK 10 kimacc: https://m.edsoo.ru/7f41bf72
12. bubmuorexa [IOK 11 kmacc: https://m.edsoo.ru/7f41¢97¢
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