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INOACHUTEJIBHAA 3AIINCKA

[TIporpamma 1o ¢usuke 06a30BOro ypOBHS Ha YPOBHE CpPEAHEro o0OLero oOpa3oBaHMS
pa3paboTaHa Ha OCHOBE TIOJIOKEHUHW U TpeOOBaHWUW K pe3ylbTaTaM OCBOEHUS OCHOBHOM
obOpasoBarenbHON Tporpammel, npeactaBieHHbIX B PI'OC COO, a Takke ¢ yuéroM (denepanbHOM
paboueii mporpaMmbl BOCIIUTAaHUS U KOHIEHIMH MpernoaaBaHus ydeOHoro mpenMera «Dusmnka» B
oOpa3oBaTenbHbIX  opraHm3anusax  Poccuiickoir  @exnepanuu,  peaju3ylOUMX  OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copepxanue mporpaMMbl 1o (pU3MKe HaIlpaBIeHO Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOM
KapTUHBI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOydeHun ux (pusmke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-/ESITeILHOCTHOTO noaxo/a. [Iporpamma mo ¢usmke cOOTBETCTBYET TPeOOBAHUAM
OI'OC COO k mniIaHUpPyEMbIM JIMYHOCTHBIM, IPEAMETHBIM M METAIllPEIMETHBIM pE3yJIbTaTaM
o0ydeHHs, a TaKKe yYUTHIBAET HEOOXOIUMOCTh peau3allid MEXKIPEAMETHBIX CBS3€il (QU3UKU C
€CTECTBEHHO-HAYYHBIMU Y4eOHBIMH MpeIMeTaMu. B Heil onpenenstoTcss OCHOBHBIE €I U3y4EHUS
(GU3MKM HAa YpOBHE CPEIHEr0 00IIero oOpa3oBaHMs, TUIAHHUPYEMBIE PE3yIbTaThl OCBOCHHS Kypca
(U3UKHU: INYHOCTHBIE, METAIIPEIMETHBIC, TIPEAMETHBIC (Ha 06a30BOM ypOBHE).

[Tporpamma 1o (pu3mKe BKIIOYAECT:

® [UIAHUpPYEMBIE pPe3yJabTaThl OCBOSHHS Kypca (U3UKKM Ha 0a30BOM YpOBHE, B TOM YHCIIEC

MpeIMETHBIC PE3yIbTaThI MO roJlaM O0yUeHUS;

e cozaepxanue yueOHoro npeamera «dusnkay 1o rogaM oOydeHusl.

O®u3rka Kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIAs B KauecTBE Y4eOHOTO
IpeIMeTa B ILKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CHUCTEMY 3HAHUH 00 OKpYXKaroLIEM MHDE.
HIkonbHBINA Kype PU3UKH — CHCTEMOOOPa3yIONIU sl €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB,
MOCKONIBKY (PU3UYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOILIECCOB M SIBICHUN, M3Yy4aeMbIX XHMUEH,
ouonorueil, ¢puznueckoil reorpadueii u acrpoHomuei. Mcnonab3oBaHue U aKTUBHOE MPUMEHEHHE
¢u3nUecKux 3HAHWN OMpeAessieT XapakTep W pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTHHA B cdepe
HHEPreTUKHU, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IOJyYEHUS HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU
cBoiicTBaMH U Ipyrux. M3ydyenue pU3uKu BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHUpa oOydaromuxcs, B (OPMHUPOBAHHE YMEHHUM NPUMEHSATh HAYYHBIH METO]
MO3HAHUS NP BBHIMOJIHEHUN UMHU YUEOHBIX UCCIIEJOBaHUM.

B ocHoBy kypca ¢u3uKu A7 ypOBHSA CPEIHETO OOIIEro 0O0pa3oBaHUs TMOJIOKEH Pl HICH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK MPUHIMIIBI €0 IOCTPOCHHUS.

Hoes yerocmuocmu. B COOTBETCTBUM C HEHMl KypC SBISETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJIEP)KUT MaTepHall U3 BCeX pas3fesoB (DM3HMKHM, BKIIOUAET KAaK BOIPOCHl KJIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoesn eenepanusayuu. B cooTBeTCTBUM ¢ Hel Marepuan Kypca (GpU3MKH 0OBEAMHEH BOKPYT
¢usnueckux Teopuid. Benymmm B kypce sBisieTcss GOpMHpPOBAHUE MPEJICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaT€pHUH, BELLIECTBE U IOJIE.

Hoesn eymanumapuzayuu. EE€ peanuzanus mnpeanojiaraeT MCMONIb30BaHHE T'yMaHUTApHOTO
noTeHurana GU3NYeckol HayKu, OCMBICIEHUE CBS3M Pa3BUTHs (U3UKH C pa3BUTHEM OOILIEeCTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIEMaMH.

Hoesn npuxnaouou nanpasnennocmu. Kypce QU3UKU MpeanojaraeT 3HaKOMCTBO C HIMPOKHM
KPYTrOM TEXHHUYECKHX U TEXHOJOTHYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocuzayuu peanusyeTcsli TOCPEICTBOM BBEACHUS JJIEMEHTOB COJIEpKaHUS,
MOCBALIEHHBIX SKOJIOTUYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBl C Pa3BUTHEM
TEXHUKUA U TEXHOJIOTHH, a Takke 0OCYXKAECHHUs MpOoOJieM PalMOHAIBHOTO MPUPOAONOIL30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep)XHEBBIMU dJIEMEHTAaMU Kypca (HU3WKH Ha YPOBHE CpPEIHEr0o OOIIero oOpa3oBaHUS
ABISAIOTCS  (Qu3nueckue Tteopuu (popMupoBaHHE MPEICTaBICHUH O CTPYKType IOCTPOCHUS
¢usmueckoil Teopuu, poau (YHIAMEHTAIBHBIX 3aKOHOB M IPHHLUUIOB B COBPEMEHHBIX



MPEJICTAaBICHUSIX O MPHUPOJAE, TPaHHUIAX NPUMEHHMOCTH TEOpUM, ISl OMHCAHHS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CuCTeMHO-IEATETbHOCTHBIN MOAXO0 B Kypce (PHU3MKH pean3yeTcss Mpexae BCEro 3a CuéT
OpraHMU3ali SKCIEPUMEHTANIbHON JAesaTeNbHOCTH oOydarommuxcs. i 6a30Boro ypoBHSI Kypca
GU3MKKM — 3TO HCIIOJIb30BAHUE CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
1abopaTopHEIX paboT, KOTOphIE B TMporpamMme MO0 (QU3MKE OOBEIUHEHBI B OOIIMIA CITHCOK
YUYCHHUECKUX TPAKTHUECKUX paldoT. BrlieneHne B ykazaHHOM MepedHe Ja0opaTOpHBIX padoT,
IPOBOAMMBIX JJISi KOHTPOJS U OLIGHKH, OCYILECTBISETCS Yy4YaCTHHUKaMH 00pa3oBaTelIbHOTO
mporuecca Ucxos U3 0coOGHHOCTEW IIaHMPOBAHMS M OCHAlleHUs kaOuHeta ¢usuku. [Ipu 3TOoM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUMMHCA YMEHHSIMU TPOBOAMTH KOCBEHHBIC H3MEPEHUS,
UCCIICIOBAaHMUS 3aBHCUMOCTEH (DU3NYECKUX BEIMYMH W TIOCTAHOBKY OIBITOB 110 TIPOBEpKE
MPEIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHUE yaensieTcs pelieHnIo pacuéTHIX U KaueCTBEHHBIX 3a1ad. [Ipu sTom st
pacy€THBIX 3a7ad NPUOPUTETOM SIBISIOTCS 3a/a4d C SBHO 33JaHHON (PU3MUECKOW MOJEINbIO,
MO3BOJIAIOIINE IPUMEHSTh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTU KaK M3 OJHOIO pasjeiia Kypca,
TaK U UHTETPUPYsI 3HAHUS U3 Pa3HbIX pazzenoB. [lJig KauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3aJaHusl HA OOBSICHEHHE MPOTEKaHUS (GU3NYECKUX SIBJICHUN U MPOLECCOB B OKPYXKAIOIIEH KU3HU,
TpeOyromue BeIoopa (Gu3ndeckoid MOICIH IS CUTYaIMH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ TpeboBanusimu GI'OC COO k MaTepHAIbHO-TEXHUYECKOMY 00€CIIeUEHHUI0
yuebHoro mpoiiecca 0a30BbIi ypoBeHb Kypca (U3MKH Ha ypOBHE CpeaHEro ooiero odpazoBaHus
JIOJKEH U3ydaThbCsi B  YCIOBUSAX IMPEAMETHOr0 KaOuHeTta (U3MKM MIM B YCIOBHSX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB ECTECTBEHHO-HAyYyHOro IHMKiIa. B kaOuHere ¢u3uku
JOJDKHO OBITH HeoOXonumoe JabopaTopHOe OOOpYAOBaHHME Ui BBINIOJTHEHHS YKAa3aHHBIX B
nporpaMmme no (GpuU3NKe yYeHHUYEeCKUX MPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000pyI0BaHHE.
JlemoHcTpanimoHHOEe  0OOpynoBaHue (GopMHUpyeTcss B COOTBETCTBUM C  IPUHIIUAIIOM
MUHUMAJIbHON JOCTATOYHOCTH U OOECHedMBaeT IMOCTAHOBKY MEPEYUCICHHBIX B MPOTpamMme I0
(¢u3MKe KIIOUEBbIX JAEMOHCTpAalUi [ MCCIEA0BAaHUS M3YyYaeMBbIX SBICHUW U IPOLIECCOB,
AMIOUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaGopaTtopHoe 000py0BaHUE [T YYEHUUYECKHX MPAKTHUECKUX paboT GopMupyercs B BHUJE
TEMAaTUYeCKMX KOMILJIEKTOB U o0ecreunBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYyX
oOyuaromuxcs. Temarnueckue KOMILIEKTHI J1abOpaTOpHOro OOOpPYHOBaHUS JIOJKHBI  OBITh
MIOCTPOEHbl HAa KOMIUIEKCHOM HCIOJIb30BaHUU AaHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LIENISIMU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUU SBIISIFOTCSA:
e (hopMupOBaHME HHTEPECA U CTPEMIICHHSI 0OYUYaAIOIIMXCS K HAYYHOMY M3Y4YEHHUIO IPUPO/IBI,
Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE MPEIACTABICHMA O HAydHOM MeETOJile¢ TO3HaHUS U  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupOBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa W3Y4YE€HUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHHH OOBACHATH SBJICHUS C UCIOJIb30BaHUEM (U3NUYECKUX 3HAHUM U
HAyYHBIX JI0Ka3aTeJIbCTB;

e (QopmupoBaHue mnpeAcTaBieHU O posin (GU3MKHU IS Pa3BUTHUS JIPYTHX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JlocTiwkenne »STHX Leied oOecredrBaeTcsi pelleHHeM CIEAYIOUIMX 3ajJad B Ipolecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o011ero o0pa3oBaHus:

e [puUOOpeTeHHEe CHUCTEMBl 3HAHMH 00 OOHmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,

TEOPHsIX, BKIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (DU3MKY, 3JEKTPOJMHAMHKY, KBAaHTOBYIO
(bU3KKY U 3JIEMEHTHI aCTPOPU3UKH;



e (opmupoBaHuE YMEHUH MPUMEHSATh TEOPETUUCCKHUE 3HAHUS 111 OOBSICHEHHSI (PH3NIECKIX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM JKU3HU;

® OCBOCHHE CIIOCOOOB PELICHHsI Pa3IHMYHBIX 33734 C SIBHO 3a/laHHON (PU3NYECKON MOJIENbIO,
3aJa4, MMOIpa3yMEBAIOLINX CAMOCTOSATENbHOE CO3aHe PU3NUECKON MOJEIH, aIeKBaTHOU
YCIIOBUSM 3aJ]auu;

e T[OHUMaHHE (PUIUYECKHMX OCHOB U TMPUHILMUIIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTMYECKHX IIPOLIECCOB, MX BIUSHUSA Ha OKPYKAIOLIYIO CPENY;

® OBJAJICHHE METOJaMH CAMOCTOSTEIbHOTO IJIAHUPOBAHUS M MPOBEACHUS (HU3HUECKUX
HKCIEPUMEHTOB, aHAJIN3a U MHTEPIPETalui HH(OPMAIIMH, OTIPEIEICHUs T0CTOBEPHOCTH
IIOJIyYEHHOT'O PE3yJIbTaTa;

® CO3/IaHUE YCIOBUM Il Pa3BUTHUS YMEHUW MNPOEKTHO-KCCIIEIOBATEIBCKOW, TBOPYECKOMN
JESTEIIbHOCTH.

Ha wu3yuenue ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE CpEIHEro o0IIero ooOpa3oBaHUS
otBoauTcs 136 vacoB: B 10 kimacce — 68 yacos (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2 yaca B
HEJIETIIO).

[Ipennaraemselii B nporpamme no (U3HKe MepeueHb J1aOOpaTOPHBIX U MPAKTUYECKUX PadboOT
ABIISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JAeNaeT BEIOOp MPOBEACHUS J1a0OPATOPHBIX PadOT U OIBITOB
¢ Y4ETOM UHAMBHUAYAIBHBIX OCOOEHHOCTEH 00yYaroXCsl.

COJAEP/KAHUE OBYYEHUSA
10 KJIACC

Pa3zpnen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS

®usuka — Hayka o npupoxae. Hayunsle MeTonsl IO3HAaHMS OKpyxaromero mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MogenupoBanue Qu3nueckux sBIeHU U mporeccoB. Hayunbsle rumoresbl. dusnueckue
3aKOHBI U TeopuH. [ paHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (GOPMUPOBAHHMH COBPEMEHHON Hay4yHOM KapTHUHBI MHpa, B
MIPaKTHUYECKON JEATEIbHOCTH JIFOJICH.

Llemoncmpayuu

AmHasiorossle ¥ IU(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTETFHOCTh MEXaHUYECKOTO JBIKeHUs. CucTeMa oTcUéTa.
Tpaexropus.

[lepemernienue, CKOpOCTh (CpemHssI CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOpEHHUE
MaTepHUaIbHOW TOYKH, WX IMPOCKIIMH HA OCU CHUCTeMbI KoopawHAT. CIIOXKCHHE TepeMelleHUH H
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBIKeHHe. ['padmku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, ITYTH U IIEPEMEIICHUS MaTepHUaIbHOW TOYKHA OT BpEMEHHU.

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TIaICHMUS.

KpuBonuneiinoe nmwkeHue. J[BikeHue MaTepuatbHONW TOUKH 110 OKPYKHOCTH C TIOCTOSTHHOM
M0 MOJYJIO0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, TUHEHHAst ckopocTh. [leproa u yacTora obpalieHus.
LleHTpOoCTpEeMUTENTEHOE YCKOPEHHUE.

TexHUYECKHEe YCTPOMCTBA M MPAKTHUECKOE MPUMEHECHHE: CITHIOMETp, ABM)KCHHUE CHAPSIOB,
[EMTHbIC U PeMEHHBIC TIEPEIauH.

Jlemoncmpayuu



Mopenb cucTeMbl 0TCUETA, WILTIOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTUK JIBH)KCHHUS.

[TpeoOpa3oBanue IBUKEHUN C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpoieHHOro Moj yrioM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hamnpasiienne ckopocTH py ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBHXKEHUS C LIEJIbIO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXAY MYTAMH, IPOUICHHBIMU TEJIOM 32 IMOCJIEA0BATENIbHbIE
paBHBIE IPOMEXYTKH BPEMEHH IPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOM
HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

W3yueHue ABMKEHUS Tela, OPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH ['anunes. Ilepsbiil 3akoH Hprotona. MHepruanbHble CHCTEMBI
OTCYETA.

Macca Ttena. Cwuna. [lpuHuun cynepno3uuumu cwi. Btopoit 3akon HerooToHa s
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA 1711 MaTepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buasl Tpenus (moxosi, ckojibxeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUSI CKOJNBXKEHHS M cuia TpeHus nokos. Kosdoumment tpenus. Cuia CONPOTHUBICHUS IPH
JBUKEHHUU Te€Na B )KUAKOCTU WU rase.

[ToctynarensHOe U BpaliaTeabHOE ABM)KEHHUE aOCOITIOTHO TBEPIOTO Tena.

MoOMEHT cuiibl OTHOCHUTENBHO OcH BpaileHus. [1nedo cumbl. ¥YcnoBusi paBHOBecUs TBEPIOTO
Tena.

TexHuueckue YCTpPOMCTBA U TNPAKTUYECKOE IPUMEHEHHE: MOAIIMITHUKY, JBUKECHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiEHME NHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AepOopMariii.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U MAJACHUH.

CpaBHeHuE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

W3ydenue ABM>KeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIOPYIOCTH, BO3HHUKAIOIIUMX B MNPYXMHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3aKkoHbl COXpaHeHUs 6 MEXAHUKE

NMnynbsc mMaTepralibHOW TOYKHM (Tesa), CUCTEMbl MaTepUaNIbHBIX TOYeK. VMIynbC Cuiibl U
M3MEHEHNE UMITYJIbCca Teja. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernyeckass sHeprusi marepuayiibHOM Touku. Teopema 00 HM3MEHEHMM KHHETHYECKOU
DHEPIHH.



[TorenmmanpHas sHeprus. [loTeHmanpHas SHEpPrus ynpyro AehOpMHPOBAHHOW IPYKHUHBI.
[TorennuanbHas HEPrus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble W HEMOTEHUMANbHbIE CHIBL. CBsi3b paOOThl HEMOTEHLUUAIBHBIX CHJI C
U3MEHEHUEM MEXAHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: BOJIOMET, KONEp, NPYKUHHBIN
IIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE nBUXKEHUE.

[Tepexoxa moTeHIIMATBFHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydyeHrne abCONIOTHO HEYNPYroro yiapa ¢ TOMOIIBIO JIByX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYEeCKOH SHEpPruu Teja Ha MpUMepe
pacCTsKEHUST PE3UHOBOIO KIYyTa.

Pasnen 3. Mosekyasipaast pu3nka u TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOPUM U UX ONBITHOE OOOCHOBAHHE.
bpoynosckoe nBuxenue. Aupdysus. Xapakrep IBHKEHUS U B3aUMOJEHCTBUS YacTHIl BELECTBA.
Mogenu cTpoeHHs Ia30B, KUAKOCTEH M TBEPIBIX TeJl U OOBSICHEHUE CBOMCTB BEILlECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl mosekyil. Konnuectso Bemectsa. [loctosHHas ABorajpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mognens wuneanbHoro rasa. OCHOBHOE YypaBHEHHE MOJEKYJIIPHO-KMHETHUUECKOH TEOPHUH
uieabHOro raza. AGCOIIOTHAs TEMIIepaTypa Kak Mepa CpeHed KMHEeTHUECKONW SHEPTUHU TETJIOBOTO
JBWKEHHMs dactun rasa. Illkama temmneparyp KenbBuna. ['a30Bble 3aKOHBL. YpaBHEHHE
MenneneeBa—Knaneipona. 3akon Jlanerona. M3omporiecchl B WaealbHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduueckoe mpeacTaBIeHHE H30MPOLIECCOB: H30TepMa, H30X0pa,
n3obapa.

TexHU4eCcKHe yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITl, JIOKa3bIBAIOLIME JMCKPETHOE CTPOEHME BellecTBa, (ororpaguu  MoIeKyn
OpPraHMYECKUX COCTUHEHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mognens onsira IlITepHa.

OnbIThI, 1OKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Monens, WUTIOCTpUpPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH COoCya.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpeznenenne Macchl BO3AyXa B KJIACCHON KOMHATe Ha OCHOBE M3MEpEeHUH 00bEMa KOMHATHI,
JABJICHUSI U TEMIEpaTyphl BO3/1yXa B HEll.

HccnenoBaHue 3aBUCMMOCTH MEXTy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepMonuHaMuueckass cuctemMa. BHYTpeHHsAs SHepruss TEpPMOAMHAMHUYECKOM CHCTEMBI U
crocoObl €€ u3MeHeHus. KonuuecTBo TemoTsl U paboTa. BHyTpeHHssT sHepruss 0JHOATOMHOIO
UJeanbHOro raza. Bujapl Temonepeaayu: TEIIONPOBOJHOCTb, KOHBEKLUS, U3Ty4eHHUE. Y IeibHas
TEIIOEMKOCTB BellecTBa. Kom4yecTBO TEMIOTH! IPU TEIUIONEPEIAYE.



[Tonsitue 06 agumabarHoM mporecce. [lepBriil 3akoH TepMoauHaMuKH. [IpuMeHeHne mepBoro
3aKO0HA TEPMOJMHAMHUKY K H3omporieccaM. I padudeckas mHTepIpeTaius padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

Tennossie MamuHbL. [IpuHIMIIBI JeHCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBanus sHEpPTUH B
TeIJIOBBIX MamuHax. KoaddunueHnt monesnoro aeicTBus teriaoBoi mamuHbl. [ukn KapHo u ero
KO3(PPHUILMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPT € TUKH.

TexHu4eckue yCTpOoUCTBa U IPAKTUYECKOE IPUMEHEHME: IBUTaTeIb BHYTPEHHErO CrOpaHus,
OBITOBOM XOJIOAUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPTUH Tela IPU COBEPIICHUH pabOThI: BBUIET MPOOKU U3 OYTHUIKH
1OJ JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue H¢upa B JATYHHOH TpPYyOKe MyTEM TpEeHUs
(BUACOIEMOHCTpALIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnpIT 110 aquabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTATeNsi BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHue yaenbHOM TermI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazosvie nepexoonvl

[Tapoo6pa3oBanue u kKoHaeHcanus. Mcnapenune u kunenue. AOCONIOTHAS U OTHOCUTEIbHAs
BJIQXKHOCTh BO3Ayxa. HacelmeHHBIH map. YaenbHas TEIUIOoTa MapooOpa3oBaHus. 3aBHCHUMOCTh
TEMIIEPATYpPbI KUTIEHUS OT JaBIICHUSI.

Teépnoe teno. Kpucrammmaeckue u amopdHbIe Tena. AHU30TPONHS CBOHCTB KPUCTAJUIOB.
Kunkne kpucramnel. CoBpeMeHHble MaTepuaibl. [lnaBneHue M Kpucramnuzauus. Y jelbHas
TeruioTa miasneHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa U IIPAKTHYCCKOC IIPUMCHCHHUC. TUIPOMCTp H IICUXPOMETP,

KaJIOPUMETP, TEXHOJIOTUH MMOJTYUYCHUA COBPCMCHHBIX MAaTCPpHUaJIOB, B TOM YHCJIC HAHOMATCPHUAJI0B, U
HaHOTCXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3yXa.

Pasnen 4. diekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OneKkTpu3anus Tei. DIeKTpUYecKnui 3apsa. [[Ba Buaa snekTpudeckux 3apsaos. [IpoBoaHukH,
JURJIEKTPUKHU U TIOTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOIO 3apsja.

Bsaumonericteue 3apsinoB. 3akoH Kynona. ToueuHbll 2IEKTpUYECKUH 3apsl. DNEKTPUUECKOE
nosie. Hampsok€HHOCTB 3nekTpuyeckoro mnosst. [IpuHOun cyneprno3uuuu 3JIeKTPUUECKUX IMOJIEH.
JluHuK HanpsHKEHHOCTH AIEKTPUYECKOTO MOJIS.

Pabora cun snextpocratuueckoro noist. Ilorennuman. Paznocts nmorenmuanos. [TpoBogHuku
Y TUDJIEKTPUKH B DJIEKTPOCTATHUECKOM MoJ€. [IudnekTpudeckasi IpOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcatop. OneKTpoEMKOCTh IUIOCKOTO KOHJEHcaTropa. OHeprus
3apsKEHHOT0 KOH/IEHCaTopa.



TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: DIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3allWTa, 3a3€MJICHHE 3JIEKTPONpPHOOpPOB, KOHJCHCATOP, KOMHPOBAJIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

BzaumopeiicTBue Ha3IEKTPU3OBAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTD EKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAAU IJIACTHH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUIECKON IPOHNLIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKUI TOK. YCJIOBHS CYIIECTBOBaHUS 3JEKTPUUYECKOro TOKa. VCTOUHMKHM TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTnH.

DIIEKTPUUYECKOE CONPOTHUBIICHHUE. Y ACIBHOE CONPOTHUBIIEHHUE BeliecTBa. [locienoBarensHoe,
napajuieIbHOE, CMEIIAHHOE COEIMHEHHE POBOAHUKOB.

Pa6ota snekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DNEeKTPOABUKYIIAasl CUJIa U BHYTPEHHEE COIPOTUBICHHE HMCTOYHMKA ToKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) anekTpudeckoil nenu. KopoTkoe 3amMblkaHue.

DJIEKTPOHHAs IPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTh COMPOTUBIICHUS METAJJIOB OT
teMriepaTypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHAs U MPUMECHAsI IPOBOAUMOCTH MOJIYIPOBOIHUKOB. CBOMCTBa
p—n-nepexona. [1onynpoBOAHUKOBBEIE TPUOOPHI.

ONEKTpUYECKUMH TOK B pacTBOpax M paclulaBaX dJIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUCCOITUAIUS. DIEKTPOJIU3.

OnexkTpuueckuil TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSATENbHBIN pa3psala. MonHus.
ITma3ma.

TexHu4eckue yCcTpoMCTBa U NPAKTUYECKOE IMPUMEHEHUE: aMIIEpMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKNA TOKA, DJIEKTPOHArpeBaTejbHble MPUOOPHI, 3JIEKTPOOCBETUTENbHbIE  MPUOOPHI,
TEPMOMETP  CONPOTHUBIIEHUS,  BAaKyyMHBbI  JOUOJ,  TEPMHUCTOpPbl U  (DOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JIMO/1, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuitbl TOKa U HAPSKEHUSL.

3aBUCUMOCTh COINPOTHMBIICHUS LHJIWHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IIIOIIAIA
MIOIIEPEYHOI0 CEYEHUS U MaTepHraa.

CMelaHHOE COEIUHEHHUE POBOIHUKOB.

[IpssMoe w3MepeHue HSIIEKTPOABHKYIIEH cuiabl. KOpoTkoe 3aMbIKaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yyeHnue cMEaHHOIO COEIMHEHUS PE3UCTOPOB.



H3mepenue 31eKTpOABUKYIIEH CHUIIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Habmronenue anekrponusa.

Me:xnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHS B 10 Kjacce OCYIIECTBISETCS C y4ETOM
COJIepKaTeNIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUuKH, OMOJIOTUH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

Meoicnpeomemnuvle nowsmus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAy4yHOIO IIO3HAHUS:
ABJICHUE, Hay4dHbIil QakT, runoresza, ¢u3MyecKas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJeHUE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHUH, MUHEHHas (QyHKIUs, napabona, runepbona,
UX TpaQuKd U CBOKCTBA, TPUTOHOMETPUYECKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl W HUX MPOCKIMH HA OCH KOOpJUHAT,
CJI0KEHHE BEKTOPOB.

buonoeusn: mexanmdeckoe IBMKEHHE B JKMBOHM mpupone, Auddysus, ocMOC, TEII00OMEH
JKUBBIX OPIaHM3MOB (BUJBI TEIUIONEpENadH, TEIUIOBOE PABHOBECHE), IJIEKTPUUECKUE SIBICHUS B
JKUBOU TIPUPOIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA,
MOJIIpHasi Macca, TEIIOBbIe CBOMCTBA TBEPABIX TEJ, )KMJKOCTEH U ra3oB, IEKTPUUYECKUE CBOMCTBA
METAJIJIOB, ANEKTPOJIIUTUYECKAS IUCCOLMALINS, TaJIbBAHUKA.

l'eocpaghus: BARXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodbpazoBaHue ABMKCHUN C HCIOJIB30BAHUEM MEXaHHM3MOB, Y4ET TPEHHS B
TEXHHUKE, IOALIMIHUKY, WCIOIb30BAaHUE 3aKOHA COXPAHEHMsI HMIyJIbca B TEXHUKE (pakera,
BOJIOMET U APYTHUE), ABUTATENb BHYTPEHHETO CrOpaHus, TapoBasi TypOUHa, OBITOBOM XOJIOIMIIBHUK,
KOHIUIIMOHED, TEXHOJIOTUH MOIYYCHUS COBPEMEHHBIX MaTEPHUAIOB, B TOM YHCIIE HAHOMATEPUAJIOB,
U HAHOTEXHOJIOTHH, DJIEKTPOCTATHYeCKas 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB, KCEPOKC,
CTpYHHBIA TPUHTEp, OJJIEKTpOHArpeBaTelbHbIE NPUOOPHI, SIEKTPOOCBETHUTENbHBIE MNPUOOPHI,
rajibBaHMKa.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHBIE MarHUTHL. B3anMo1€iiCTBHE MTOCTOSSHHBIX MAarHuTOB. MarautHoe none. Bexktop
MarHuTHOM MHAYKIMH. [[pruHIMI cynepno3uiuyu MarHUTHBIX mosiei. JIMHuM MarHuTHOM MHIYKIIMH.
KaptrHa nuHui MarHuTHOM MHAYKLIHMH MOJISl TOCTOSSHHBIX MAarHUTOB.

MarnutHoe Mojie TPOBOAHUKA ¢ TOKOM. KapTwHa NIWHUNA WHIYKIIMA MarHUTHOTO TOJIs
JUTMHHOTO TIPSIMOTO MPOBOJHHMKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKKA ¢ TOKOM. OTBIT
Opcrena. BzanmoelicTBre NpOBOAHUKOB C TOKOM.

Cuita Amniepa, €€ MOJlyJib M HallPaBJICHHE.

Cuna Jlopenna, €€ MonyJib M HanpasjieHUE. [[BrkeHne 3apssKeHHOM YacTUIIBI B OJHOPOHOM
MarHuTHOM moJie. Pabora cumsr JlopeHniia.

SIBneHne BNIEKTpOMarHUTHOM HWHAYKUWMU. [lOTOK BEKTOpa MAarHUTHOM  MHAYKIIMH.
DNEKTPOABMKYILASA CUJIa UHAYKIIUU. 3aKOH 3JIeKTpOMarauTHo uuaykuuu dapanes.

BuxpeBoe »syekTpuueckoe Tose. JIEKTPOJBIDKYIIAS CHJIa WHIYKIUA B TMPOBOJAHHUKE,
JIBIDKYIIEMCS TIOCTYIIATEILHO B OJTHOPOTHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKLIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHUTHOTO TIOJISI KATYIITKHA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.



TexHuueckue ycTpoWCcTBAa M MPAKTUYECKOE TPUMEHEHHE: TOCTOSHHBIE MAarHMTBHI,
ANIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS M€Yb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM IOJIEM.

JIuHuY MHIYKIMYA MarHUTHOTO TOJIS.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBrieHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHJIBI MHIYKUHM OT CKOPOCTH W3MEHEHUS MAarHUTHOI'O
MOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3yueHne MarHuTHOTO OJIsI KaTYLIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

KonebarenbHass cucrtema. CBoOogHble MexaHudeckue KkojeOaHus. ['apMoHMueckue
konebanus. Ilepwon, wdactora, ammumtyga u  ¢asza konebanuii. [IpyXMHHBIH MasTHUK.
MaremaTuueckuii MasgTHUK. YpaBHEHUE TapMOHMYECKUX KosiebaHuil. IIpeBpaiienue sHepruu npu
TrapMOHUYECKUX KOJeOaHMIX.

Konebarenbuplii koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHbBIE KojeOaHHs B HACATbHOM
KoJIe0AaTeIbHOM ~ KOHTYpe. AHAQJIOTHS MEXKIy MEXaHHYeCKUMH U AJIEKTPOMarHUTHBIMHU
koneOanusiMu. @opmyina Tomcona. 3aKOH COXpaHEHHUs SHEPrUU B HJCATLHOM KOJIEOaTeIbHOM
KOHTYPE.

[IpencraBieHne o 3aTyxaroUMX KosieOaHMAX. BBIHYXJEHHblE MeXaHMYEeCKHe KoJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

[Tepemennbiii Toxk. CHHycOUJANbHBIA MEPEMEHHBIH TOK. MOIIHOCTh NMEPEMEHHOI0 TOKA.
AMIITMTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpancopmarop. IIpousBoacTBo, mnepenadya M MOTPeOJCHHE HJIEKTPUUYECKOW HHEPIHUU.
OKOJIOTUYECKME PHUCKHM MpU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa uUCHOIB30BaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnuecKkne yCcTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: IIEKTPUUYECKUI 3BOHOK, FEHEPATOP
NIEPEMEHHOT0 TOKA, IMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne nmapaMeTpoB KosieOaTelbHOM cHUCTEMBl (MPYKUHHBIM WM MaTeMaTHUYeCKun
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcuusutorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HAalpsDKEHWsT OT  BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mocienoBaTeIbHOM COEAMHEHMHM PEe3UCTOpa, KaTYIIKM HHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mopnens IMHUY 3JIEKTPOIIEpEIadH.



Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCHUMOCTH NEPUOJIa MalbIX KOJeOaHUIl Tpy3a HAa HUTU OT JUIMHBI HUTH H
Macchl Ipy3a.

HccnenoBanue NepeMEHHOr0 TOKa B LENM U3 MOCIEAOBATENBHO  COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 60JIHbL

MexaHuueckue BOJIHBI, ycloBUs paciipoctpaneHusd. Ilepuoa. CkopocTh pacnpocTpaHEHUS U
JuHa BoiHbl. [lonepeunsie v npoaosibHbe BOIHBL MHTEepdepeHnns u nudpakius MeXaHUu4eCKIX
BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHBIE BOJHBL. YCIIOBUS M3JIY4YEHMs] 3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTanus BekTopoB E, B, V B snexTpomaruutHoil BosiHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)keHHEe,  MpeJIOMIICHHe,  mnoysApu3auus,  Audpaknus,  uHTepdepenuus.  CKOpoCTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [I[ppuMeHeHne 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH CPebl.

TexHuueckue YCTpOICTBA M NPAKTHUUECKOE IMPUMEHEHHME: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTpa3ByKOBasi JMAarHOCTUKA B TEXHUKE U MEIULMHE, pajgap, paauONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE MONEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus U MpeoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue nntepdepeHny u AuQpakini MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGroieHne cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUIUTYAON ¥ YaCTOTON KOJICOAHMIA.

HccnenoBanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, NMPEIOMIICHHE, MOJSIpU3alns,
Tudpakuus, UHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsmonuHeiiHOEe pacnpocTpaHEHHE CBETa B OJHOPOJHOW cpelie.
JIyud cBeta. ToYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBl OTpaXkeHMs cBeTa. l[locTpoeHue H300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKOHBI MIPEJIOMIICHUS CBETa. AOCOIIOTHBIN MMOKa3aTeNb MPEIOMIICHUS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpeenbHbIil yroi MoaHOro BHYTPEHHETO OTPasKEHUSI.

Hucnepcus ceera. ClnoxxHbIi coctaB 6enoro csera. LBer.

CoOuparomue 1 pacceuBaroliye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOsTHUE U ONTHYECKast
cuina ToHKOM nuH3bL. IlocTpoeHne wn300pakeHHII B COOMpArOIIMX W PACCEHMBAIOIIMX JIMH3aX.
dopMyna TOHKOM JIMH3BL. Y BEIUYEHHE, 1aBAEMOE JIMH30M.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. MaTepdepennus cera. KorepeHTHbIe HCTOYHUKH. Y CIOBHS HAOIIOIEHUS
MaKCHMyMOB U MHUHHUMYMOB B MHTE€PPEPEHLHOHHON KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpakuus cBeta. Judpakunonnas pemeérka. Y caoBue HaOMIOACHNS ITaBHBIX MAaKCUMYMOB
IpY NaIeHUH MOHOXPOMATHUYECKOTO CBETA Ha MU (PAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuuyeckue YCTpOHCTBa M TPAaKTHUYECKOE TpPUMEHEHHe: OYKH, Jiymna, (oToamnmapar,
IPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKA, MU(QPAKIMOHHAS peIIETKa,
HOJIIPON .



Jlemoncmpayuu

[IpssMmonuHeitHOe pacnpocTpaHeHuEe, OTpakKeHHWe U IMpesnoMiieHue cBera. OnTudeckue
puOOpHI.

[TonHoE BHyTpeHHEe oTpakeHne. Mojiesib CBETOBO/IA.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenne unatepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

HabGnronenue aucnepcun cBera.

[TomydyeHue cekTpa ¢ MOMOUIBIO MPU3MBIL.

[Tony4yeHue criekTpa ¢ HTOMOIIBbIO AU(DPAKIIMOHHON PEIIETKH.

Hab6nronenue nonspusamuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3mepenue nmokazaresst IpeioMICHUs CTEKJIA.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

HabGnronenue aucnepcun cBera.

Pa3zngen 6. OcHOBBI cienMAJbLHOM TEOPUH OTHOCUTEIbHOCTH
I'paHnnBl IPUMEHMMOCTH KJIAacCHU4EeCKOM MexaHuku. lloctynartsl crnenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: HWHBAapUAaHTHOCTb MOJYJISI CKOPOCTH CBETa B  BAaKyyme, [PUHIUI
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ YHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pazgen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. ®opmyna [InaHka cBs3M SHEPruu (OTOHA C €ro YacTOTONW. DHEPrusi U UMITYJIbC
¢doroHa.

OtxkpeiTe 1 uccaenoanue pororpdexra. Onbitel A. I'. CroneroBa. 3akoHbl GoTodpdekra.
VYpasHenue DitHireiiHa 1 poroapdexra. «KpacHas rpanuna» porordpdekra.

Jasnenune cBera. OnwiTel [1. H. JIeGenera.

XHUMHUYECKOE JIEHCTBHUE CBETA.

TexHuueckue yCTpOHWCTBA W TNPAKTUUYECKOE MpHUMEHEHHe: (OTO3IEMEHT, (HOTOAATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

®doTor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToaddexra.

Cseroguog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Ombitel Pesepdopna mo paccesauio o -yactun. Ilmanerapnas
mogens aroma. Ilocrynatel bopa. M3nydyenue m morniomieHue (OTOHOB IMpH IMEpexojie aToMa C
OJIHOTO YPOBHSI SHEPruM Ha Apyroi. Buael ciekTpoB. CeKTp ypOBHEN SHEPTHH aTOMa BOJAOPOAA.

BosHoBbI€ cBoiicTBa yacTull. Bonuel ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaau3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckue yYCTpPOHCTBA M  IPAKTUYECKOE IPUMEHEHME: CIEKTPAJIbHBI  aHaIu3
(cTieKTpOoCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens omnbita Pezepdopaa.



Omnpenenenue JUIMHBI BOJIHBI Ja3epa.

HabmioneHne nuHeiuaThIX CIEKTPOB U3TyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HabGnronenue TMHEHYaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTHI, TOKA3bIBAIOUINE CI0XKHOCTh CTPOEHUs sipa. OTKpbITHE PaJlMOAKTUBHOCTH.
OmneiTel Pezepdopna mo omnpeneneHUIo coctaBa paguoakTHUBHOro u3inydenus. CBoiicTBa anbda-,
Oera-, raMMa-u3iaydeHus. BiusHue paqnoakTHUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTtkpbiTHE NTPpOTOHA M HeWTpoHa. Hyknonnas mozens sigpa I'eitsen6epra—Banenko. 3apsin
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DIIEKTPOHHBIH M TO3WUTPOHHBIN Oera-pacmaa. ['amma-usnmydeHue. 3aKoH
pPaZo0aKTUBHOTO pacmaja.

DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

Snepupiii  peaktop. TepmosimepHslii cuHTE3. I[IpoOiaemMbl W TEPCHEKTUBBI  SIEPHOU
SHEPreTUKU. JKOJIOTHUECKHEe aCIeKThI SEPHON SHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1bI HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHUYecKue YCTPOHCTBA M MPAKTUYECKOE MPHUMEHEHHE: TO3UMETp, Kamepa Buibcona,
AJIEpHBIN peaKkTop, aTOMHasi boMOa.

Jlemoncmpayuu

Cu€TurK HOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

HccnenoBanue TpekoB YacTuil (110 rOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl pa3zBUTHs acTpoHOMUH. [IpUKiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bun 3Bé31H0r0 HeOa. Co3Be3nus, spKue 3BE3/IbI, IAHETHI, UX BUAUMOE JIBIKEHHE.

ConneyHas cucrema.

Comnne. ConHeunast akTuBHOCTh. MicTounnk sHeprun ComHIa U 3BE3/. 3BE3/IbI, X OCHOBHBIC
XapakTepUCTUKU. JluarpamMma «CHEKTpalbHBIM KJIACC — CBETUMOCTBbY». 3BE3IbI TJIaBHOM
MOCJIEIOBATEIbHOCTH. ~ 3aBUCUMOCTh ~ «Macca —  CBETUMOCTb»  JJid  3BE3J  IJIABHOM
MOCJIeIOBaTeIbHOCTH. BHyTpeHHee crpoeHue 3BE37. CoOBpeMEHHBIE TMPEACTABICHUS O
MPOUCXO0KACHUH U BoJtonnK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [IyTe — Hama ["anaktuka. [lonoxenue u nuxenne Connna B [Manmaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06na. PaszOeranune ramaktuk. Teopus
Bosbioro B3peiBa. PennMkTOBOE H3TydYEHHE.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Hab6nronenust HeBOOPYEHHBIM TJIa30M C UCTIOIB30BAHHEM KOMIBIOTEPHBIX MPUTI0KESHUH NS
ompesieNieHus] TIOJOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, miianet, Mneunoro Ilytu.

O0o01marmuiee moBTOpEeHNE

Ponb ¢u3uku 1 acTpOHOMHUU B SKOHOMUYECKOM, TEXHOJIOTHUECKOH, COIUATBHON U 3TUYECKOM
cdepax IesTEIbHOCTH YeJOBEeKa, pOJib M MECTO (PM3UKU M aCTPOHOMHUHU B COBPEMEHHOW HAay4HOM



KapTUHE MHUpa, poiib (U3WYECKON Teoprr B (POPMHUPOBAHUU TPEICTABICHUNW O (PU3MUECKOU
KapTUHE MHUPA, MECTO (PM3NYECKOM KapTHHBI MHpa B OOIIEM psAYy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJICTABICHUN O IIPUPOJE.

MexnpeaMeTHbIe CBS3H

Uzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocymiecTBisieTcs € Y4ETOM
COACPIKATCIIbHBIX MCKIPCIMCTHBIX CBsI3€Ell ¢ KypCaMU MAaTCMAaTHKHU, 6I/IOJIOFI/II/I, XHUMHHU, I‘COI‘pa(i)I/II/I
1 TCXHOJIOTHUH.

MeosicnpeOomemnuvle nowsimus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4yHOTO MO3HAHUS:
ABJIGHUE, Hay4dHbIil QakT, runoresza, ¢u3MyecKas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJeHHE,
OKCIIEPUMEHT, MOJISTMPOBAHKE, MOJICITh, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMBbl YpPaBHEHHH, TPUTOHOMETPUYECKHE (QYHKIMH: CHHYC,
KOCHUHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl U HX
MPOEKIIMM Ha OCH KOOPAMUHAT, CJIOXKEHHE BEKTOPOB, MPOM3BOAHbBIC AIIEMEHTAPHBIX (QYHKIIMA,
MPU3HAKY TI0JI00MS TPEYTOJIBHUKOB, OTIPE/ISICHHE TUIOIIA U TUIOCKUX QUryp U 00bEMa Tel.

buonocus: dneKTpUUECKUe SBICHUS B )XKUBOW MPHUPOJIE, KOJIEOATENbHBIC TBUKCHUS B )KUBON
MPUPOJIE, ONITUYECKHUE SIBICHUS B dKUBOU MPUPOJE, ACHCTBUE pallalliy Ha KUBbIE OPraHU3MBI.

Xumusa: CTpoeHHE aTOMOB U MOJEKYN, KpHCTaJUIMYeCKass CTPYKTypa TBEPABIX Te,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIC TONIOCA 3E€MJIM, 3aJIC)KH MArHUTHBIX PyA, (POTOCHEMKA 3EMHOMN
MOBEPXHOCTH, MPECKA3aHNE 3eMIICTPSCECHUM.

Texnonoeus: TUHUM SIEKTpoONepenad, IeHepaTop MEPEMEHHOr0 TOKa, SJEKTPOJBUTATENb,
UHAYKIMOHHAs Ie4b, pajgap, paguolNpUEMHHK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus,
MPOSKIIMOHHBIN amnmapat, BOJJOKOHHAs ONITHKA, COJTHEYHAsI OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenue yueOHOoro mnpenmera «Ddusuka» Ha YpOBHE cpeaHero ooOmero ooOpa3oBaHUs
(6a30BBIi1 YPOBEHB) JOMKHO 00ECTIEUUTH JOCTHKEHUE CIEYIONINX JTUYHOCTHBIX, METAIIPEeIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yibTaThl OCBOEHUS yueOHOro mnpeamera «®Pu3HuKa» OJKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIUXCsl PYKOBOACTBOBAaThbCA C(HOPMHUPOBAHHOW BHYTpPEHHEU
NO3HULKEN JTMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOEXIEHHH,
COOTBETCTBYIOIUX TPAJULUOHHBIM LIEHHOCTSM POCCHIICKOro 0oOIIecTBa, pacUIMpeHNe KU3HEHHOTO
OINBITA U OIIBITA JEATEIBHOCTH B IPOLECCE PEANTN3ALMU OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOU
JESATEIIBHOCTH, B TOM UUCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3uLMKM  OOyyarolmerocss Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTrO OOIIECTBA;

NOPUHATHE TPAJUIHMOHHBIX OOIIEUENIOBEUECKUX TI'yMAaHUCTUYECKHX U JIEMOKPAaTHUECKUX
IIGHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpEcax TIpa)JIaHCKOro 0O0IlecTBa,
y4acTBOBaTh B CAMOYIIPaBIECHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aUMO/ICHCTBOBATh C COLIMAIbHBIMU UHCTUTYTAaMHU B COOTBETCTBHU C UX (PYHKIHSIMHU
Y Ha3HA4YEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;



[ICHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CUMBOJIAM, JJOCTH)KEHUSIM POCCUHCKUX YUEHBIX
B 00y1acTH (PU3HMKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUICCKOTO TIOBECHUS;

CHOCOOHOCTH OLICHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHSI, OPUESHTHPYSCH Ha
MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIE B JACATEIBHOCTH YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOHYMBOIO Oy IyIero;

4) 3¢TEeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K Pa3InIHbIM chepaM npodecCHOHATBHOMN NEATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
Gu3MKOl W TEXHHKOW, YMEHHE COBepIIaTh OCO3HAHHBIM BBHIOOP Oymaymied mnpodeccuu u
pean30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W caMOOOpa3oBaHHWIO B 00JacTH (pU3MKK HA
NPOTSDKEHUH BCEH JKU3HU;

6) 9K0JIOrH4eCKOr0 BOCIIUTAHUS

C(OPMUPOBAHHOCTh IKOJIOTHUECKOM KYJIbTYpPhl, OCO3HaHHUE TJIO0AJIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHKME M OCYIICCTBICHHE ICHCTBHI B OKPYXKAIOIICH Cpe/ie Ha OCHOBE 3HAHHMS IICIICH
YCTOMYUBOTO Pa3BUTHS YEIIOBEUCCTBA;

pacUIMPEHUE OIbITa JACATSIBHOCTH YKOJOTMYESCKONM HAPABICHHOCTH HA OCHOBE MMCIOLIHXCSI
3HaHU# 110 PU3HKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3NUeCKOi HAYKH;

OCO3HAHUE [IEHHOCTU HAyYHOW JEATEIBHOCTH, TOTOBHOCTH B IPOIECCE M3YYCHUS (H3HKU
OCYIIECTBIISATH MPOSKTHYIO U UCCIIEAOBATEIbCKYIO CSITEbHOCTh HHANBUIYaTIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3naBaTebHbIE YHMBepPcaJlbHbIe YUeOHbIe AelicTBUS
Ba3oBble 1oruyeckue neiicTBus:
CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh M aKTyalM3UpOBaTh MpolieMy, paccMaTpuBaTh ¢
BCECTOPOHHE;
OTIpEeAEIATh LENN A TeIbHOCTH, 3aJaBaTh apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU M IPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3pabaThIBaTh IUIaH pEIIEHUs MPOOIEeMbl ¢ YIETOM aHAJIN3a UMEIOIUXCS MaTepHaIbHbIX U
HEMaTepUaIbHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTb, OIICHMBATh COOTBETCTBHE pE3YJIbTAaTOB LENSIM,
OILICHUBATh PUCKU MOCIEICTBUN A TETbHOCTH;
KOODJMHUPOBaTh M BBINOJMHATH pabOTy B YCIOBUSIX PEAIBHOTO, BHPTYAIbHOTO MU
KOMOWHHUPOBAaHHOTO B3aUMOJCHUCTBUS;
pa3BUBATh KPEaTUBHOE MBIIIJICHUE NPU PELUICHUH KU3HEHHBIX POOIIEM.
Bba3zoBble uccienoBarebckme 1eiCTBUSA:
BJIAJCTh HAYYHOH TEpMHUHOJOTHEH, KIIOYEBHIMH MOHATHUSAMH U MeETOAaMU (PU3UYECKOM
HaYKU;
BJIQ/IETh HaBBIKAaMH Y4eOHO-MCCIIEI0BAaTENbCKOW U MPOEKTHOW MAEsITeNbHOCTH B 001acTu
(Gu3KKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY IOMCKY METOJOB pEIICHUs 3aaay
(Gu3uUecKoro conepkaHus, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B MIO3HAHMS,



BJIAJICTh BHJAMH JCATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETaluH,
npeoOpa30BaHUIO M MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX CHTYalUsX, B TOM YHCJIE MPHU CO3AaHUH
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3H M aKTyaJIM3HPOBATh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y
e€ pelieHus, HaXOUTh apryMEHTHI JJIs JOKa3aTeIbCTBA CBOUX YTBEPKIICHUH, 3a/1aBaTh MTapaMeTphbl
U KPUTEPUU PEIICHHS,

aHAJM3UPOBATh MOJIYYEHHBIC B XOJI€ PELICHUS 3a/1a4d Pe3yJbTaThl, KPUTHUECKH OLICHUBAThH
UX JOCTOBEPHOCTbh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYyIHPOBATH COOCTBEHHBIC 33]]auM B 00OpPa30BATEIBHOM NIEATEIBLHOCTH, B TOM
quCIIe IPU U3YUYCHUH (DUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHHUBATh IPUOOPETEHHBIN OMBIT;

YMETh TIEPEHOCUTh 3HAHUS TI0 (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEACITSILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEJAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJCH, IPEAJIaraTb OPUTHHAIBHBIEC TOXOAbI U PELICHHUS;

CTaBHUThH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PELICHHUS.

PabGora ¢ undopmanmeii:

BJIAJICTh HABBIKAMH TOJyYeHUs WHPOpManuu (PU3MYECKOTO COJCPKAHUS W3 HCTOUYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIbHO  OCYIIECTBIISATh TOWCK, AaHaIW3, CHCTEMATHU3aLUI0 U
MHTEPIpETannio HHPOPMALIUU PA3TMYHBIX BUIOB U (OPM MPEIICTABICHHS,

OLICHUBATh IOCTOBEPHOCTh UH(OPMAIIHH;

UCIIOJIB30BaTh CPEICTBA MHPOPMAIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3allMOHHBIX 3a/Ja4 C COOJIOJCHHWEM TpeOOBaHUI
DPrOHOMHUKH, TEXHUKH OE€30MaCHOCTH, TMTHEHBI, PEeCypcoCOEpeKeHHsI, MPABOBBIX M ITUYECKHX
HOPM, HOPM HH(DOPMAITMOHHON 0€3011aCHOCTH;

CO3J1aBaTh TEKCTHI (PU3MYECKOTO COJICPIKAHMSI B PA3IMYHBIX opMaTax ¢ yu€ToM Ha3HAYCHUS
UHPOpPMALIUM H TEJICBOM ayJUTOPUH, BHIOMpas ONTUMAIbHYIO (OPMYy TPEACTABICHUS U
BU3YaJTU3aIIH.

KoMMmyHnKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKHU M BO BHEYPOUHOI IeATEIHHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYallMi U CMATYaTh KOHMDIUKTHI;

Pa3BEPHYTO M JJOTUYHO M3JIaraTh CBOK TOUYKY 3PEHUS C HCIIOJIb30BAHUEM S3BIKOBBIX CPEICTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAIbHON paObOTHI,

BBIOMpaTh TEMaTHKy W METOAbl COBMECTHBIX JCUCTBUN C yu&€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH Ka)XJI0T0 WICHA KOJUICKTHBA,

MIPUHUMATh 1€ COBMECTHOM AESATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS
o €€ JOOCTMIKEHMIO: COCTaBJIATh IUIAH JIEWCTBUM, paclpenensaTb pPoJd ¢ YYETOM MHEHUH
Y4aCTHUKOB, OOCYXKIATh PE3yNIbTaThl COBMECTHON PabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJIa M KAXKJIOTO YYaCTHUKA KOMaH/Ibl B OOIIUIN pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHHBATh HWJEU C TMO3UIUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBJISATh MMO3UTUBHOE CTPATETMUYECKOE MOBEJCHUE B PA3JIUYHBIX CUTyallUsIX, TPOSIBIISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATEIBHYIO EATEILHOCTh B 00MacT (U3NKUA U
ACTPOHOMHUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSTENIBHO COCTaBIIATh IUIAH PELICHHsS PACYETHBIX M KA4E€CTBEHHBIX 3a4ad, IUIaH
BHITIOJTHEHUSI  MPAKTUYECKOW pabOTBl ¢ y4E€TOM HMEIONIUXCS  PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JIaBaTh OLIEHKY HOBBIM CUTYalIHSIM;

pacuupsaTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeNIaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBCHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco0CcTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO dPYIUIUU B 00acTU (DU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.

CaMOKOHTPO.Ib, SMOIHOHAIbHBIH HHTE/IEKT:

JIaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIQJICTh HABBIKAMU MO3HABATEIILHON pediiekcun Kak OCO3HAHUSI COBEPIIAEMBIX JICHCTBHUA U
MBICJIUTEJIbHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHUIA;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI APYTUX MPU aHATU3€E PE3YIbTAaTOB JCSITCIbHOCTH;

MPUHUMATH €051, TOHNUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporecce AOCTHKCHHS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI 1O (U3HKE IS
YPOBHSI CpeAHero oOmiero oOpa3oBaHUs y OOYyYarOUIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTH HAMPABJICHUsI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHON cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMs, BKJIIOYAOIIEIO0 CaMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHHE, CIIOCOOHOCTh ATANTHPOBATHCS K SMOIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIIATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEHI MOTHBAlLlMM, BKJIIOYAIOLIEH CTPEMIIEHHE K JOCTHXKEHHMIO LEIM U yCIHexy,
ONTUMHU3M, UHUIIHATUBHOCTH, YMEHHUE JEHCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOLIEH CIOCOOHOCTh IOHUMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTH BBICTPAMBATh OTHOIICHHS C APYTUMHU
JIIOJTEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3periaTh KOHMIUKTHL.

HPEAMETHBIE PE3YJIbTATHI

K xonmy obyuenuss B 10 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE OJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHI:

JIEMOHCTPUPOBATh HAa MPUMEpax pojb U MecTo (U3uKu B (HOPMHPOBAHUHM COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJOTUH, B NMPAKTHYECKOU
JIeATETbHOCTH JIFOCH;

YYHUTHIBATh TPAHUIIBI IPUMEHEHUSI M3YUEHHBIX (PU3UUECKHX MOJENCH: MaTepualbHas TOUYKaA,
MHepLUaJgbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TENO, MAeaIbHBbIA ra3, MOAEIN CTPOEHUs
ra3oB, JKUIKOCTEH W TBEPIBIX TEN, TOYCUHBIN SIEKTPHUUSCKUN 3apsij MPU perieHnH (PU3nIecKux
3a/1a4;

pacno3HaBath (U3WYECKUE SBICHUS (MPOIECChl) U OOBSACHATH WX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYISIPHO-KHHETUYECKON TEOPHUH CTPOCHHS BEIIECTBA U  DJIEKTPOJIMHAMHUKU:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIIMHEHHOE JBUKEHHE, CBOOOIHOE TaJICHUE Tell, ABMKCHUE



10 OKPY)XKHOCTH, WHEPIUs, B3auMojAercTBue Ten, nuddysus, OpoyHOBCKOE IBMKEHHUE, CTPOCHHE
KUAKOCTEH U TBEPABIX Tel, U3MEHEHHEe o0BhEMa TeNl MpH HarpeBaHWH (OXJIAXKICHUH), TEIJIOBOE
paBHOBecHEe, WCIApeHHe, KOHACHCAIUS, IUIABJICHUE, KPUCTAJUIM3AIUS, KUIIEHUE, BIIAXXHOCTh
BO3/lyXa, IMOBBIIICHUE NaBJIECHUS Ta3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHUSA ra3a B U30IMPOIIeccax, dJIeKTpU3alys Tejl, B3aUuMOICHCTBUE 3apsI0B;

OTHCHIBATH MEXaHUYECKOE ABUKCHHE, UCTIONB3Ys (PU3NUCCKUE BEIIMYNHBI: KOOPJUHATA, TYTh,
nepeMenieHne, CKOpoCTh, YCKOPEHHE, Macca Teja, CUjla, UMITYJIbC Tella, KUHeTUYeCKasl SHePTus,
NOTEHLIMAJbHAsT HHEpPrusi, MexaHudyeckas paboTa, MeXaHHWYecKas MOIIHOCTb; MpPH OINHUCAHUU
MPABWJIBHO TPAKTOBATh (DU3MUECKUN CMBICI UCIIOJIb3yEMbIX BETUYHMH, UX 0003HAUCHUS U €TUHUIIBI,
HAXOJUTh (POPMYIIBI, CBA3BIBAIONTNE NAaHHYIO PU3NICCKYIO BEIMYMHY C IPYTUMU BEIIMYUHAMM;

ONKCHIBATh W3yYCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBBIC SIBICHUS, WCIONIbB3YS
dbusznyeckue BeJIMYMHBL: JIaBlieHUE Ta3a, TeMIeparypa, CpeaHsis KUHEeTU4YecKash JHeprus
XA0TUYECKOTO JIBIKEHUS MOJIEKYJ, CpEIHEKBaJpaTU4YHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHsSsS JSHEprusi, pabora raza, KOd()PHUIMEHT MOJIE3HOTO ACUCTBHUS TEIJIOBOTO
JBUTATEIS; IPU OTIMCAHUU MTPABMIIBHO TPAKTOBATH (PU3UUCCKUI CMBICI UCIIOJIb3YEMBIX BETHUWH, X
0003HaYeHHsI M €IMHUIIBI, HAXOIUTh (OPMYIIBI, CBSI3bIBAIOLINE JaHHYIO (DU3HUECKYIO0 BETUUYHMHY C
JIPYTMMH BETUYHHAM;

ONKCHIBATh H3YYCHHBIC JJICKTPUUYECKHE CBOWCTBA BEMISCTBA W JJICKTPHUSCKUC SIBICHUS
(mpouiecchbl), UCHOIb3Ysl (PU3NYECKUE BEJIMUYMHBI: 3JEKTPUUECKUM 3apsij, 2JIEKTPUYECKOE IOJIE,
HANPSsDKEHHOCTD OIS, MOTEHIIMAN, PA3HOCTh MOTEHIIUAJIOB; MIPH OMHCAHUU MPAaBUIBLHO TPAKTOBAThH
(buznYeCKuil CMBICT UCIIOJIb3YEMbIX BEIHUYWH, MX 0003HAUYEHHUS U €IUHUIIBI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIINE JTAHHYIO (PU3HUSCKYIO BEIMUUHY C APYTUMHU BEITMYNHAMU;

AHATM3UPOBATh (PU3UYECKHE TPOIECCHl W SBICHUS, HCIOJB3YS (U3NYECKHEC 3aKOHBI H
NPUHIUIBEL: 3aKOH BcemupHoro Ttsarotenus, |, |l u |1l 3akoHpl HbloTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEpPruM, 3aKOH COXPAHEHHsS UMIYJIbCa, MPUHLHUI CYMEPIO3UIIUU CUJ, TPUHIUI
paBHOIPABUsl MHEPLUUATIBHBIX CHCTEM OTCUYETa, MOJIEKYISPHO-KMHETUYECKYIO TEOPUI0 CTPOCHUS
BEIICCTBA, Fa30BbIC 3aKOHBI, CBS3b CPEAHCH KHHETHUECKON YHEPTHH TEIIOBOTO JBUKCHHS MOJICKYJT
¢ a0COJIFOTHOHM TeMIIepaTypoid, IEPBBIH 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPAHCHHSI dJICKTPHUECKOTO
3apsga, 3akoH KynoHa, mpu 3TOM pa3nuyarth CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKEHHE U YCIOBHS (TpaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIUIIBI JEHCTBHUS MAIIUH, MPUOOPOB U TEXHUYECKHUX YCTPOKCTB;
pa3IuYaTh YCIOBHUS X OE30ITACHOTO MCIIOIH30BAHUS B TIOBCETHEBHOM KU3HU;

BBIMIOJHATh OKCIIEPUMEHTHI [0 UCCIEJOBAaHUIO (DU3MYECKUX SIBICHUH M TIPOIECCOB C
MCIIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHM, TpU ATOM (HOpMYIUPOBATh MpodiieMy/3aaauy
U TUTOTE3y YYeOHOTO JKCIepUMEHTa, COOMpaTh YCTAaHOBKY W3 IMPEIIOKEHHOTO 000pYHIOBaHUSA,
MIPOBOJIMTH OMBIT U OPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh MPSMbIE U KOCBEHHBIC U3MepeHUsl (PU3NUECKUX BETWYHH, IPU ITOM BHIOMPATH
ONTUMATBHBIA CIOCOO M3MEpPEHUs M HCIOJB30BaTh M3BECTHBIE METOJBI OICHKU MOTPEITHOCTEH
WU3MEPEHHUI;

WCCIICIOBATh 3aBHCHMOCTH MEXIy (PH3UUCCKUMH BETUYMHAMHU C UCIIOJIB30BAHUEM IPSMBIX
U3MEpPEHUIl, TpPU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH PE3YNbTAThl IMOTYYCHHON
3aBUCHUMOCTH (PU3NYECKUX BEIWYMH B BHJIE TaOMUI] U rpadUKOB, JeNaTh BBIBOJBI MO PE3yJIbTaTaM
WCCIIC/IOBAHHS,

coOrofaTh TpaBwiia OE30MacHOr0 TpyAa NpPH TPOBEACHUM HWCCICIOBAaHUN B paMKax
yueOHOTO0  JKCIEepUMEHTa, Y4eOHO-HCCIENOBATEIbCKOM H  MPOEKTHOW  JESATENIbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOpHOTO 000pyIOBaHUS;

pelIaTh pacu€THbIC 3a7a9d C IBHO 33JJAHHOW (PU3NICCKOM MOJIENBIO, UCTIONB3YS (DH3UYECKHE
3aKOHBI W TIPHHIIMIIBI, HA OCHOBE aHaJW3a YCJIOBHS 33Jla4d BBEIOMpaTh (U3MUYECKYIO MOJECIb,
BBIICTIATh (DM3MUECKHE BENUYMHBI W (DOPMYINBI, HEOOXOAUMBIC ISl €€ peIIeHHs, MPOBOIUTH
pacuéThl U OLIEHUBATH PEAbHOCTD MOJYYEHHOTO 3HAYCHUS (PU3MYECKON BETMUNHBI,



peliaTh KaueCTBEHHbIE 3a/ay: BbICTpAaUBaTh JIOTMYECKH HEMPOTUBOPEUMBYIO IEMOYKY
paccyXIeHUl ¢ OOpPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UUECKUE SIBIICHHUS;

WCIIONIL30BATh MPH PEUICHUH y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKa, CTPYKTYpUPOBAaHMsS, HWHTEpPIpETallMd M MpPeICTaBiIeHHUs] Yy4eOHOW U HaydHO-
MOMYJISIPHON MH(pOPMAIMH, MOJTYYEHHON U3 Pa3iNYHbIX HUCTOYHUKOB, KPUTHUECKHU aHAJIU3UPOBATH
MOJTy4aeMyr0 HHPOPMAIHIO;

NPUBOAUTH TPUMEPHI BKJIANa POCCHMCKHX U 3apyOEKHBIX Y4YEHBIX-(DU3MKOB B pPa3BHTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS O (U3KUKE B MOBCEIHEBHOM JKU3HU Ui 00ecreUeHUs
0€30MacHOCTH MPHU OOpAlICHUH ¢ MPHOOpPaMU U TEXHUYECKHUMH YCTPONCTBAMHU, JUISI COXPaHCHHS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpYXKAIOIEeH cpejie;

paboTaTh B TpyIIe C BHIIOJHEHHEM PA3IMYHBIX COIMAIBHBIX POJeH, MIaHUPOBaTh paboTy
TPYOIbl, palMOHAIbHO pacHpeleNiaTh OO0S3aHHOCTHU M IUIAHUPOBaTh  JESATEIBHOCTH B
HECTAaHAAPTHBIX CUTYaIUsAX, AJCKBAaTHO OLIEHUBATH BKJIAJ KaXJOTO M3 YYaCTHHUKOB TPYIIbI B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.

K xonmy obyuenuss B 11 kjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpUMeEpax poiib U MecTO (PHU3MKU B (POPMHUPOBAHUH COBPEMEHHOMH
Hay4YHOM KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJOTMH, B IPAKTHYECKOU
JESTENIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAaHULBl MPUMEHEHHS HW3YYCHHBIX (U3MUECKUX MOJENEeH: TOYEUHBIH
AIIEKTPUUYECKHUH 3apsil, Tyd CBETA, TOUCYHBIH UCTOYHUK CBETA, siJIepHAsi MOJIENIb aToMa, HyKJIOHHAs
MO/IENIb aTOMHOTO S/Ipa MPH peleHnH (U3NIECKUX 3a/1aY;

pacrno3HaBaTh (uU3NYECKUE sBIEHUS (IpOIEcChl) U OOBACHATH HUX HAa OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN M KBAHTOBOW (DU3MKH: DJIEKTpUYECKas MPOBOAUMOCTb, TEILIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEWCTBUSA TOKa, B3aMMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAS
WHAYKIWS, JeHCTBUE MAarHUTHOTO TOJS Ha TPOBOJHMK C TOKOM W JABIKYIIMHCS 3apsil,
AIIEKTPOMArHUTHBIE KOJEeOaHWsI W BOJIHBI, MPSIMOJIMHEHHOE pacIpOCTpPaHEHUE CBETA, OTPa)KCHUE,
npenomiieHue, HHTephepeHnus, audpakmus W TONSpHU3alUs CBeTa, JUCHEPCHUS CBETa,
dorornekrpudeckuit ddhdext (hotordhdexT), cBeTOBOE NaBlIeHHE, BOZHUKHOBEHHE IJMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M NCKYCCTBEHHAS PAIMOAKTUBHOCTB;

OIKCBHIBATh M3YYCHHBIC CBOWCTBA BEMIECTBA (DIIEKTPHUYECKHE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PA3IMYHBIX CpPEA) M DIIEKTPOMATHUTHBIC SBJICHUS (TIPOIIECCHI),
UCTONB3Yysl (U3MUECKUE BEIMYUHBI: OJEKTPUYECKUN 3aps, CHJa TOKa, DJIEKTPUYECKOe
HaINpsDKCHUE, DJIEKTPUIECKOEe CONPOTHUBICHHE, PAa3HOCTh MOTEHIIMANIOB, AJIEKTPOJIBIKYILAS CHIIA,
paboTta TOKa, WHIYKIHMS MarHUTHOTO TIOJis, cwia Awmmepa, cuia JlopeHma, WHIYKTHBHOCTD
KaTYIIKH, SHEPTUs SJICKTPUUECKOTO W MArHUTHOTO TOJNeH, Mepuoa W dYacToTa KoyiebaHWil B
KoJIeOaTeIbHOM KOHTYpE, 3aps]l M CWila TOKa B MPOLIECCe TapMOHHUYECKHX 3JIEKTPOMATrHUTHBIX
KoyieOaHni, (POKYCHOE pacCTOSHHWE W ONTHYEeCKas CWJIA JIMH3bI, TPHU OINWCAaHWH TPABUIBHO
TPaKTOBaTh (PM3UIECKUN CMBICI HCIIOJIb3YEMbIX BEITUYMH, UX 0003HAUYCHUS U €IMHUIIBI, YKa3bIBATh
(bopMyIIbl, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMU;

OTHCHIBATh N3YUEHHBIE KBAHTOBBIE SIBJICHUS M MPOIIECCHI, UCTIONB3Ys (DU3NYECKHE BETUIHHBIL:
CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YacTOTa CBETA, SHEPTUS M MMITYJIbC (OTOHA,
NEpUOJT TIOJTypaciiaja, YHEPTUs CBSI3M ATOMHBIX si[ep, MPHU OMUCAHWW IPABHIBHO TPAKTOBATh
(bU3UYECKUN CMBICT UCIIOJIb3yEeMbIX BEJIMYMH, X 0003HAYCHHS U EAMHHMIIbI, YKa3bIBaTh (YOPMYIIBI,
CBSI3BIBAIOIIME JTaHHYIO (PU3NYECKYI0 BEJIMYHMHY C JAPYTMMHU BEIUMYUHAMH, BBIUUCIATH 3HAUCHUE
(U3UYECKON BETMYUHBL;

aHATM3UPOBaTh (U3NYECKHUE TMPOIECCHl W SIBICHHS, WCIONB3yS (QH3UYECKHUE 3aKOHBI H
HOPUHIUIBL: 3aK0H OMa, 3aKOHBI OCJIEI0BATEIBHOTO U NapalljIeIbHOTO COeIMHEHHS IPOBOAHUKOB,
3akoH  Jlxoyns—JleHnla, 3aKOH DJIGKTPOMATHUTHOW WHAYKIHUH, 3aKOH MPSIMOJIMHEHHOTO



pacIpOCTpPaHEHHsI CBETA, 3aKOHbI OTPAXXCHUs CBETA, 3aKOHbI IPEJIOMIICHHS CBETa, ypaBHEHHE
OnnmreitHa Ui Gotodddexra, 3aK0OH COXpaHEHUs] SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXpaHEHHUs AIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUsI MaCCOBOI'0 YHca, TOCTyIaThl bopa, 3akoH
pPaJMOaKTUBHOIO pacmajga, MpU 3STOM pPA3IMYaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAXKEHUE U YCIOBUS (TPaHHULbl, 00JIACTH) IPUMEHUMOCTH;

OIpPEAEIIATh HAIPABICHUE BEKTOPA UHIYKIIMM MAarHUTHOI'O OJIsI IPOBOJIHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl Jlopenna;

CTPOUTB M OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOe MIIOCKUM 3€PKajloM, TOHKOH JIMH30M;

BBINOJIHATh OKCHEPUMEHTHl 110 HCCIEA0BAaHUIO (U3NYECKUX SBJICHUH U IPOLIECCOB C
UCTIOJIb30BAaHUEM NPSAMBIX M KOCBEHHBIX M3MEPEHHIA: TIPpU 3TOM (OPMYIHPOBAThH MpodiieMy/3anaqy
U TUIOTe3y Y4eOHOro SKCIIepUMEHTa, cOOMpaTh YCTaHOBKY M3 NPEAJIOKEHHOTO 000pyIOBaHUS,
IPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUYMH, IIPU 3TOM BBIOUPATh
ONTUMAJIBHBIA CIIOCOO WM3MEPEHHUsT M HWCIOJIb30BAaTh HM3BECTHBIE METOJbI OLIEHKHU MOTPEIIHOCTEH
U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH (PM3MUECKUX BEIMUYUH C UCIIOJIIB30BAaHUEM IPSIMBIX HU3MEPEHUIL:
IpU 3TOM KOHCTPYUPOBaTb YCTaHOBKY, (PMKCHpPOBATh pe3yJbTaThl IOJYYEHHON 3aBUCUMOCTH
(¢u3nYeCKUX BEJIIMYMH B BUJIE€ TaOIUI] U rpapUKOB, €J1aTh BBIBOJIBI 10 PE3YJIbTaTaM HUCCIIEIOBAHMS;

coOnrofarh IpaBwia O€30IIaCHOrO TpyAa IpU IPOBEACHUM HCCIEIOBaHUI B paMKax
y4eOHOTrO  SKCIIEPUMEHTa, Yy4eOHO-HUCCIIEZOBATEIbCKOM M HPOEKTHOM  JIeATENBHOCTH ¢
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aO0paToOpHOro 000pyI10BAHHUS;

pemaTh pacy€THBIC 3a/1a4M C SIBHO 3aJJaHHON (DU3NYECKON MOJEINbI0, UCIIONB3Yys (PH3NUecKue
3aKOHbl M MPHUHIMIIBI, Ha OCHOBE aHaJIU3a YCJOBHS 3aJayd BBIOMpPATh (U3NYECKYIO MOJENb,
BBIJICJIATh (PU3MYECKHE BEIMUYMHBI U (OpMYJbl, HEOOXOIUMBIE A €€ PpEeLIeHUs, NPOBOJUTH
pacy€Thl U OLIEHUBATh PEAILHOCTH IOJIyY€HHOI'O 3HaUeHUs (PU3HMUECKON BEIUYHMHBI;

pelaTh KauyeCTBEHHbIE 3aJlaud: BBICTPAUBATh JIOTMUECKU HENPOTUBOPEUUBYIO LIEHNOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

MCIIOJIb30BaTh MPH PELICHUH y4eOHBIX 337a4 COBPEMEHHbIE MH(POPMAIMOHHbBIE TEXHOJIOTUU
JUIs TIOMCKa, CTPYKTYpUPOBaHHs, HHTEPIpETallMd U MpeJCTaBlIeHUs Y4eOHOH M HaydyHO-
HONyJISpHOM MH(OpPMAIMK, NOJYYEeHHON U3 pa3IMYHBIX HUCTOYHMKOB, KPUTUYECKH aHAIN3UPOBATh
MOJIy4aeMyto HHPOpPMAIHIO;

OOBSACHATh NMPUHIUIBI ASUCTBUS MAIlWH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyarhb
yCIIOBHS UX 0€30MacCHOT0 MCII0JIb30BaHMsI B TIOBCETHEBHOM JKU3HU;

NPUBOANUTH MPHUMEPHI BKJIAJa POCCHMCKUX M 3apyOEKHBIX Y4YEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSCHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3UKE B TIOBCETHEBHOM XKU3HU A o0ecredeHus
0€30IacCHOCTH MpHU OOpAaIeHUH C MpUOOpaMM M TEXHUUYECKHUMM YCTPONCTBAMH, JUISI COXPAaHEHUS
3JI0pOBbsI U COOJIIOJIEHHSI HOPM KOJIOIMYECKOT0 TIOBEACHNUS B OKpY Kalollel cpese;

paboTaTh B IpyMIE C BHIIOJHEHUEM Pa3IMUHBIX COLHUAIBHBIX POJIEH, MIIAHUPOBATh padOTy
IpYNNbl, palMOHAIbHO pacHpeleNaTh OO0S3aHHOCTM M IUIAHUPOBaTh  JESATENBHOCTH B
HECTAHJAPTHBIX CUTYaAIUsAX, AJCKBaTHO OLIEHUBATh BKJIAJ KaXJOTO M3 YYaCTHHUKOB TpYIIbI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bubmuorexa [JOK
1.1 o 2
FISHICE T METOART HAYHHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmorexka [IOK
2.2 7
Auraniica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 Ochossl TEPMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' ®da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
4.1 DIIeKTpOoCTaTUKA 10 1 bubnuorexa [JOK



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

[TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B

bu6mmoreka [JOK

4.2 12 1 1
Pa3InYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kourpoububie IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosje. DIeKTpOMarHUuTHasI bubnnorexa [HOK
11 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
99 MexaHU4YecKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 O 10 3
frrara https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI cCHIEIIUATBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 4

Paznesn 4. KBAHTOBAS ®PU3UKA

4.1 IeMEHTHI KBAHTOBOU OIITHUKH 6 Bubmorexa LIOK
' https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoenme aToma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE A1pO > https://m.edsoo.ru/7f41c97c
Htoro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 1 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OGOBIIAIOIEE IIOBTOPEHUE
bu6mmorexa [IOK
A 4
° Obobmaiontee nopToperne https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
MNOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC
N KoumnuectBo yacos Nara JJIeKTpPOHHbIe HU(pOoBbIE
1] T
Tema ypoka Kontposibnbie  IpakTHyeckue o0pazoBaTe/bHbIE
n/n Bcero H3YYeHH S
padoTbI padoThbI pecypchl



https://m.edsoo.ru/7f41c97c
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®u3uka — Hayka o npupone. Hayunsie

1 METO/Ibl TO3HAHUS OKPYKAIOIIETO bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
Mupa
Posb 1 MecTo ¢uzuku B

5 (hopMUPOBAHUU COBPEMEHHOM HAyYHOU bubmmoreka [JOK
KapTUHBI MUPA, B IPAKTHYECKOM https://m.edsoo.ru/ff0c33e6
JIeATEIIbHOCTH JIFOACH
MexaHuueckoe JTBUKEHHE.

3 OTHOCHUTEIBHOCTh MEXaHHUYECKOTO bubnuorexa [JOK
nBrKeHus1. [lepemenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMEpHOE npsMoOIMHENHOE bubnnorexa [JOK
JIBHKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE bubnnorexa [JOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majienue. Y CKopeHue bubmmoreka [JOK
CBOOOTHOTO TaJCHUS https://m.edsoo.ru/ff0c39cc

7 Kpusonnneiinoe nenxenue. J(BkeHne bubmuoteka [IOK
MaTepuaIbHON TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
ITpunuun oTHOCcUTENbHOCTH [ anumes.

8 I/IiepSHaHLHLIe CUCTEMBI OTCYETA. bubmmorexa LOK

. https://m.edsoo.ru/ff0c3be8
IlepBslii 3ak0H HproTOHA
Macca tena. Cuina. [punnun
9 CYIIePTIO3UINH CHJI. ]§)T0p1(1)171 3aKOH bubnuorexa LIOK
. https://m.edsoo.ru/ffOc3be8
HproToHna a1 MatepuaibHON TOYKH

10 Tperuit 3akon HeroToHa 1u1s bubmuoreka [JOK
MaTepUalIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsroTteHus. Cuna

11 TSKECTH. HelfBa;I KOCMUYecKast Bubmmorexa HOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [JOK

TCI1a

https://m.edsoo.ru/ff0c3el18
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13

Cuna tpenus. Koapduuuent Tpenus.
Cua conpoTUBIICHUS P IBUKECHUU
Tela B KHUIKOCTH WU Ta3e

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3f76

14

ITocrynarenbHOE U BpalmaTeabHOE
JBUKEHHE a0COTIOTHO TBEPIAOTO Tela.
MowmenT cuibl. 1Inedo cumel. YciaoBus
paBHOBeECHs TBEPIOIO Tea

bubnunoreka LIOK
https://m.edsoo.ru/ffO0c41a6

15

16

17

18

19

Nmnynbc MmaTepuaibHON TOUYKH,
CHUCTEMBbI MaTepUAIIbHBIX TOYCK.
Nmnynbe cunbl. 3aK0H COXpaHEHUs
uMITyJibca. PeakTuBHOE BU)KEHUE

PaboTa 1 MOLTHOCTH CHIIBI.
Kunerndeckas 3Heprus MaTepuaaIbHOU
ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOW SHEPIUU

[ToreHuuanpHas SHEPTHUSL.
[loTeHumanbHas 3HEPrUs yupyro
nehOpMUPOBAHHON MPYKUHBI.
[TorennnansHas sHEprUs T€Ia BOIU3U
MOBEPXHOCTU 3eMITH

[ToTeHManbHBIE U HETTOTEHIIUATIbHBIE
cuibl. CBs3b pabOTHI
HCIIOTCHIINAJIBHBIX CUJI C UBMECHCHHUEM
MeXaHUYEeCKOU SHEPTHUU CUCTCMBI TCIL.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTrUHn

JlaGopatopHas pabota «MccnenoBanue
CBSI3HM pabOThI CHJIBI C U3MEHEHHEM
MEXaHMYECKOM dHepruu Tena Ha
pUMepe pacTsKEHHs] pE3MHOBOTO
KIyTay

bubnunorexa LIOK
https://m.edsoo.ru/ff0c43d6

bubmuoreka [{OK
https://m.edsoo.ru/ff0c4502

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc461a

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c478c

20

KonTtponbHas pabora o Teme

bubnunoreka LIOK
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«Knnemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXAHUKE

https://m.edsoo.ru/ffOc4b74

21

22

23

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. BpoyHOBCKOE
newkenue. Auddysus

Xapaxkrep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHII BEIISCTBA.
Mopenu cTpoeHus ra3oB, JKUAKOCTEH U
TBEPIABIX TEN

Macca monekyin. KonnuectBo
BemecTBa. [locTostHHAs ABoraapo

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?

24

Tennosoe paBHOBecue. TeMmieparypa u
e€ usmepenue. lllkana remneparyp
Lenbcus

25

26

27

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBueHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUuun
JBUKEHUS MOJIEKYI1. Y paBHEHHE
MenaeneeBa-Knanelipona

3akon JlanpToHa. ['a30BbIe 3aKOHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc511e

28

JlabopaTtopHast pabota «HMcciaenoBanue
3aBHCHUMOCTH MEXIY ITapaMeTpamu
COCTOSTHUS pa3peKEHHOTO Ta3a

29

30

W3ompoueccel B nacalbHOM ra3e U ux
rpaduyeckoe npeacTaBIeHNue

Bnytpennss sneprus
TEPMOIMHAMHYECKON CUCTEMBI U
crioco0On! €€ n3meHenus. KoanuectBo
TEIUI0THI U paboTa. BHyTpeHHss
SHEPTHs OJTHOATOMHOTO HJI€aTbHOTO
rasa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

bubnuoreka [{OK
https://m.edsoo.ru/ff0c5952
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bubnunoreka LIOK

31 BHyEL TelloMepezas https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMI0EMKOCTb BEIIECTBA.
32 KgﬂnquTBo TEIUIOTHI NIPH B bubamorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AauadaTHeIi mpoiecc
33 I1epBblii 3aKOH TEPMOJAMHAMUKH U €T0 bubmuorexa [IOK
PUMEHCHHE K U30IMPOIIEccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs ponieccoB B IPUPOJIE. Bbu6mmotexa [JOK
Bropoii 3ak0H TepMOAMHAMHUKHI https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KII/ TermoBoi bubnunoreka LIOK
MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KITJI
37 DKoJ0ru4ecKue npooIeMbl
TETUIOIHEPTETHKH
38 Ob6o6maromuit ypok «MosnekynspHas bubnuoreka [IOK
¢usrka. OCHOBBI TEPMOIMHAMHKI) https://m.edsoo.ru/ff0c6938
KonrtponbHas pabora no reme
39 «MOJ‘IpeI(yJ'I}IpHE}I ¢uznka. OCHOBBI bubamorexa [IOK
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
HcnapeHue u KumeHune https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO31yxa. HaceleHHbII bubmmorexa LIOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
42 amopdHbIe Tena. AHU30TPONHS bubmuoreka [IOK
CBOMCTB KprcTayuioB. JKumkue https://m.edsoo.ru/ff0c65f0
kpuctauiel. COBpeMEHHbBIE MaTepHAITBI
[InaBneHue U KpUCTAIUIM3ALIUS. Bumorexa 1IOK
43 VY nenpHas TEILIOTA IIJIaBIIEHUS.

Cyb6numarus

https://m.edsoo.ru/ff0c6708
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bubnunoreka LIOK

44 YpaBHeHHE TEIJIOBOTO OanaHca https://m.eds0o.ru/ff0c6820
DneKTpu3anys Tejl. DNCKTPHUICCKUM
45 3apsm.pILBa11[3H/:[a BHCKTpI/I‘-II;CKI/IX bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
3apsi0B
IIpoBOIHUKY, AUIICKTPUKHU U
46 n(I))HyHSOBOILH;KH. 3a1ff))H COXpaHEHUs bubnxorexa LIOK
https://m.edsoo.ru/ff0c6bcc
AJICKTPUYECKOTO 3apsiia
BzaumoneiictBue 3apsaaoB. 3aKOH
47 KyJIOHa.HToqeqHLIﬁ I;JII[eKTpI/IqecI<1/1171 bubmmorexa LIOK
https://m.edsoo.ru/ff0c6ces
3apsia
Hanpssk€HHOCTB 2EKTPUYECKOTO
48 noJist. [lpuHnun cynepno3unuu Bbu6moreka [IOK
9JIEKTPUYUECKUX MoJIcH. JInHuu https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PabGora cun anmekTpocTaTHIecKoro
49 TIOJIAL. HOTGHHI/IaJI?PaEIHOCTI) bubmmorexa [OK
https://m.edsoo.ru/ff0c6f00
MOTCHI[HAJIOB
[TpOoBOTHUKY U AMDJICKTPUKHU B
50 BHI;KTpiCTaTHHGI::KOM noI;e. bubnuorexa LOK
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
51 OnexrpoéMkocTs. Konnencarop Bubmmorexa IOK
https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MIOCKOTO
52 KOHH@EC&TOpa. DHeprus 3apsHKEHHOTO bubnuorexa LOK
https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlabopaTtopHas pabota "M3mepenne
3IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

amnmapara, CTpyHHOT0 MpUHTEpa.
DJIEKTpOCTaTUUYECKas 3alUTa.



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMiIeHHE HIIEKTPOIPUOOPOB

55

56

57

DJIEKTPUUYECKUI TOK, YCIOBHUS €0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuia Toka. Hamnpsixenue.
Comnpotusnenue. 3akon Oma jyist
ydacTka 1enu

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlabopatopHas pabora «/3ydenue
CMEIIAHHOTO COCIUHEHHSI PE3UCTOPOBY

PaboTa 1 MOIIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7410

bubnuoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 715 OJIHOM (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenne DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMiiepaTypbl. CBEpXIIpOBOAUMOCTh

60

DNEeKTPUYECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

62

[TomynpoBoAHUKH, UX COOCTBEHHAS U
npuMecHas mpoBoAuMocThs. CBOMCTBa
p—n-niepexona. [TomynpoBoAHUKOBEIE
npuOopbI

DNEKTPUYECKUM TOK B PaCTBOPAxX U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUAITHS.
DIIEeKTPOIHN3

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

bubnuoreka [{OK
https://m.edsoo.ru/ff0c82ba

63

DNEKTPUYECKUM TOK B ra3ax.

bubnunoreka LIOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

CamMocTosATenbHBIN U
HECaMOCTOSTENIbHBIN pa3psl. MoHus.
[Tnazma

https://m.edsoo.ru/ffOc84ae

DJeKTpudecKre mpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 Bbu6mmoteka [JOK
npuMeHeHue. [IpaBuina TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o0maromuii ypok 1 bu6nmoreka [IOK
«QNEKTPOAMHAMHKA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme
«Qnekrpocraruka. [locrosHHbIN
3JIeKTpUYeCKUil Tok. Toku B bubnnorexa [JOK

66 . 1 1
pa3IMYHbBIX cpeaax» /Beepoccuiickas https://m.edsoo.ru/ff0c8a8a
IpOBEpOYHas paboTa Ipu MPOBEIECHUN
Ha OyMa)XHOM HOCHTEJIe

67 Pesepruelit ypok. Kontponbhas pabota 1 1 bubnnorexa [JOK
1o Teme "DIeKTpoAMHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O6o0maromumii ypok 1 bubmmnoreka HOK
no Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68 4 4
[MPOTPAMME
11 KJIACC
No KosanuecTBo yacos Jara JJleKTpOHHBbIE HU(PPOBHIE
Tema ypoka KonrTpoabnubie IIpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
[TocTosTHHBIC MAarHUTHI U KX

1 B3auMoJIeicTBUE. MarHuTHOE TOJIE. 1 bubnmuotexa [JOK
BekTop MarauTHOM MHAYKIUH. JIMHIN https://m.edso0.ru/ff0c9778
MarHUTHON HHTYKITUN

5 MarauTHO€E 1oJie MPOBOIHUKA C 1 bu6mmoreka [IOK

TokoM. OnbIT Dpcrena.

https://m.edsoo.ru/ff0c98fe



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe

B3anmoneicTere npoBOJHUKOB C
TOKOM

JlaGopaTopHas padorta «3ydueHue
MarHMTHOTO TIOJISl KATYIIKHA C TOKOM)

JlelicTBME€ MarHUTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amriepa.
JlaboparopHas padora «/ccnenoBanue
JEMCTBHS MMOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»

JleiicTBre MarHUTHOTO TOJISL HA

JBUKYILLYIOCS 3apsKEHHYIO YaCTHUILY.
Cuua Jlopenna. Pa6ota cuiel JIopeniia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

OnexkTpomMarauTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOM uHAyKIMu. I1C
MHIYKUIUU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuun Oapanes

Jlaboparopnast pabota «MccnenoBanue
SABJICHUS BHGKTpOMaFHHTHOﬁ

WHIYKIIA)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBICHUE
camonHAyKIuu. IJ1C caMOMHIyKITUH.
DHeprusi MarHUTHOTO TOJISl KaTYIIKU C
TOKOM. DJIEKTPOMArHuTHOE I0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MATHUTHI,
3JE€KTPOMArHUTHI, JIEKTPOJABUTATENb,
YCKOPHUTENH dJIEMEHTAPHBIX YaCTHL],
WHIYKIMOHHAs I1€Yb

10

11

O6o06maromuit ypok «MarautHoe
noJjie. DIIEKTPOMAarHUTHAS HHIYKITHS

KonrponsHas pabora o Teme
«MarHuTtHOe 1oJIe.

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82
bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

DneKTpOMarHuTHast UHIYKIIUS

12

13

14

15

16

17

18

CB0o0OOIHBIE MEXaHUYECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpaienue sHepruu

JlaboparopHas padora «/ccnenoBanue

3aBUCUMOCTH II€pUOJa MaJIbIX
KoJieOaHu# Tpy3a HA HUTHU OT JIJTUHBI
HHUTH U MacChl Ipy3a»

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMarHUTHBIC KOJIcOaHUs B
UjeaIbHOM KOJIeOaTeIbHOM KOHTYpE.
AHAIOTHS MEXKIy MEXaHHYSCKUMH U
AIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHUs DHEPTUU B UJI€ATbLHOM
Kosie0aTeabHOM KOHTYpe
IIpencrasnenue o 3aTyxaromux
Kose6aHusX. BoIHyX1eHHbIE

MeXaHHUYECKHE KojaeOanus. Pe3oHanc.

By eHHBIE 2TIEKTPOMAarHUTHBIS
KoyeOaHus

Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN
[IEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUITUTYAHOE U
JENCTBYIOIIEE 3HAUEHHUE CUJIIbI TOKA U
HaIpsKEHUs

Tpancdopmarop. [IponsBozactso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SJHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOch9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ffOchb86

bubmuorexa [JOK
https://m.edsoo.ru/ffOchd34

19

YCTpoiCTBO M MPAKTUUECKOE

bu6mmoreka [IOK



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

MIPUMEHEHUE DJIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeEMEHHOr0 TOKA, JIMHHUI
3JeKTpoIepesad

https://m.edsoo.ru/ff0cc324

DKOJIOrM4eCcKUe pUCKU IIpU
IPOU3BOCTBE NEKTPOIHEPIUN.

20 KynbTypa ncnosnb3oBanus
3JIEKTPOSHEPTUU B OBCEIHEBHOM
KU3ZHU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopoctb bubnuorexa [JOK
pacrpoCTpaHeHHsI U JJTHHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOJIbHBIE BOJIHBI
99 3Byk. CKkopocTh 3ByKa. [ poMKOCTB bubnuoreka [IOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX
23 CBOﬁC”ll:)Ba U CKOPOCTb. I_HKa.;Ia bubmorexa LIOK
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[TpuHIMIIBI paUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBs3U. Paguonokanus
o5 KonTponbnas padota «Konebanus u bubnnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonHENHOE pacIpOCTPaHEHUE
26 CBIZETa B Ol[HOpOI[le)ﬁ cien:ToqeqHHﬁ bubmorexa HOK
https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyd cBeta
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBepTa. IToctpoenue 1/1306pa>1<e§1/1171 B bubamorexa IOK
https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenomnenne ceera. [lonHoe
28 BHYTpEeHHee oTpaxkeHue. IIpenenbHblin bub6nuorexa [IOK

YT'OJ1 IIOJITHOTO BHYTPEHHETO
OTpa)KEHUs

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

JlaGopatopnas pabora «3mepenue

bubmuoreka [JOK

29 MIOKAa3aTeisl MPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoeHune n300pakeHuii B
30 TUH3E. CDopM}IjJIa TOHKOM JI];;IHSBI. Bu6mnorexa LIOK
https://m.edsoo.ru/ffOcddle
VYBenuueHue JIUH3bI
31 JlaboparopHas padora «MccnenoBanue
CBOMCTB M300pakKCHUH B JIMH3AX)
Hucnepcus ceera. CIoxXHBIA COCTaB
39 oenoro ceera. L{er. JlabopaTopnas
pabora «HabmroaeHue nucnepceun
CBETa»
33 Wutepdepennus cera. Audpaxius bubnnorexa [HOK
cera. JludpakiuonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Monsipu3anus cBera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX 0€30MacCHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
36 KJIacCHYeCKOW MexaHuKH. [locTynarsl bubnnorexka [JOK
CIIeIUATIbHOM TEOpHUr https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH.
37 3amenieHue BpeMeHi u c]i))KpameHHe bubmmorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYIbC PEISITUBUCTCKOM
38 '-IaCTI:/IHI)I. CBSISBy MaC(I:)BI C DHEpTrHeH n bubmorexa HOK
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonTponbHas pabota «OnTuka.
39 OCHOELI cneulfanLHoﬁ TEOPUH bubmorexa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIBHOCTH
40 ®otonsl. Dopmyna [Inanka. Dueprus bubmuorexa [JOK

U UMITYJIbC )OTOHA

https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

OTKpBbITHE U HCCIIET0BAHUE

bubmuoreka [JOK

41 .0 A T.
porosdpexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3 Y%
o | Seemmebee s
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potosddexra
.0 IT. H.
43 ﬁzzze::: (;?;;anqeng; I eficTBUe bubmorexa HOK
sleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoToseMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3amau mo teMe «DI€MEHTEHI bu6mmoreka [IOK
KBAHTOBOM ONTUKWU» https://m.edsoo.ru/ff0d0302
M T .0
6 | Pesopbopmano paccommo ctactn BuSmorexa LIOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas monens aTroma
bu6mmoreka [JOK
47 IT b
OCTYIIATRI Bopa https://m.edsoo.ru/ff0d0Oafa
n
o | e
p pexon . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Opyroi. Buasl ciekTpos
BoimoBble cBoiicTBa YacTHIl. BoTHEBI
49 ne bpoiina. KopnyckynsipHO-BOJIHOBO#M bubnmuotexa [JOK
nyanu3M. CIIOHTaHHOE | https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTyYeHHE
O .0
o | o O
POLOPA pest https://m.edsoo.ru/ff0dofd2
PaMOAKTUBHOTO U3TyYCHHS
51 CgoiicTBa anbda-, 6era-, raMma-

n3nydeHus. Bnusaue



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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PaarOaKTUBHOCTH Ha KUBbBIC
OpraHu3Mbl

52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacman.
DJNEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaz. ['aMma-usiydenue

DHeprus CBA3M HYKJIOHOB B SiIpe.

S nepHble peakuuu. SepHbId peakTop.
[TpoGieMbl, MePCICKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIEPHOM
SHEPTEeTUKHU

OnemeHTapHble YacTULBl. OTKpBITHE
no3uTpoHa. Meto/sl HaOM01eHUs U
PErucTpanyy 3J€MEHTAPHBIX YACTHII.
Kpyrusiit cton «®yHaaMeHTanbHbIe
B3auMozeucTBusA. EAMHCTBO
($u3nUYecKoil KapTUHBI MUPa»

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Dtanbl pa3BUTHS ACTPOHOMHUH.
[TpuknagHOE 1 MUPOBO33PEHUYECKOE
3HAYEHHE ACTPOHOMHH. BuJt 3BE31HOTO
Heba. Co3Be3nus, IpKUe 3BE3IBI,
IITAHETHI, UX BUJUMOC IBUXXCHUC.
Conneynas cucrema

56

57

Connne. ConHeuHast aKTHBHOCTb.
WcTtounuk sneprun ConHua u 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [1aBHOU
MocJieI0BaTelbHOCTU. BHyTpeHHee
cTpoeHue 3B€311. CoBpeMeHHbIe
MIPEJICTAaBICHUSI O MPOUCXOXKJICHUH U
sposrrornu CoutHIa U 3BE3

58

Muneunsiii Ilyre — Hama 'anakTuka.



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

ITonoxxenne u nBuxenne CosHLa B
lNanaktuke. ['anaktuku. YEpHbIE ABIPHI
B pax T'aJaKTUK

59

Bcenennas. Paz0oeranue rajakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

61

Hepemennsie mpo6iieMbl aCTPOHOMUUT

KontposnbHas padota «2JI€eMEHTHI
aACTPOHOMUU U acTPOPUIUKU»

62

O6o06maromuii ypok. Ponb husuku u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHISCKOM, COIHMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YeJoBeKa

63

O6o6maromuii ypok. Pois u Mecto
(U3HUKN ¥ aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

64

65

66

67

O6o0maromuii ypok. Pons
¢buznueckoil reopun B GopMHUpPOBaAHUU
IIpe/ICTaBICHUI 0 PU3NYEeCcKOn
KapTUHE MHpa

O6o6matromuit ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOIE
PesepBHbIi ypok. MarautHoe mnoie.
DneKTpOMarHuTHas MHAYKLINS
PesepBubrit ypok. Ontrka. OCHOBBI
CIELIMAJIbHOM Teopun
OTHOCHUTEIIBHOCTH

68

Pesepnsrii ypok. KBantoBas dusuka.

bu6mmoreka [IOK




DJIeMEeHTBI aCTPOHOMHU H https://m.edsoo.ru/ff0d1784
acTpo(U3UKH

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 08 4 !



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usnka, 10 kimacc/ Mskumes I'.5., byxosneB b.b., Corckuit H.H.; mox penakuueit
[TapdentreBoit H.A. AknronepHoe obmmecTtBo «M3natensctBo «lIpocBemenuey
» ®usmka, 11 knacc/ Mskumes ['.J1., byxosues b.b., Yapyrua B.M.; non penakuueit

[TapdentreBoit H.A. AknronepHoe obmmecTBo «M3natensctBo «lIpocBemenuey

METOANYECKHUE MATEPUAJIBI IJIS YYUTEJIA
®usuka : 10—11 k1. : moypod. MmIaHUupoOBaHUE: TOCOOUE SISl YIUTENEH 001eo0pa3oBar.

opranuzanuii/ B. @. [llunos. —M. : IIpocsemienue, 2013.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. Bubnmoreka I{OK, https://urok.apkpro.ru/

2. ®usuka. Poccuiickas snekTponHas mmkosa, https://resh.edu.ru/subject/28/7/






