PABOYAA ITPOT PAMMA
1o ®usuke (6a30BbIi YPOBECHD)

10-11 xnaccsl
IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUSI OCHOBHOU
oOpa3oBaTenbHON mporpammbl, mpeacraBieHHsix B PI'OC COO, a Ttakke ¢ ydé€rom
benepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS ¥ KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusx Poccuiickoit  ®dexpepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbl 1O (PHU3MKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTuUHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cooTBETCTBYET
tpeboBanusaM PI'OC COO K mIaHUPYyEeMbIM JIMYHOCTHBIM, NMPEAMETHBIM M METallpeIMETHBIM
pe3ynbTaTaM OOyueHHUs, a TaKKe YYUTBHIBAET HEOOXOJMMOCThb pPEaJU3alMU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbIE 1IeIM U3ydyeHUsi (U3UKH Ha YPOBHE CPEIHEro oOuiero oOpazoBaHUs, MJIaHUPYEMbIE
pe3yinbTaThl OCBOEHHSA Kypca (U3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE PE3YAbTATHI M0 roj1aM 00yUeHUs;

e cojepxaHue yueOHoro npeamera «Pusnkay 1no rogam oOydeHusl.

®dusnka Kak HayKa 0 HanboJiee 00MMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KA4€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKIJIaJ B CHCTEMY 3HAaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GUBHKA — CHCTEMOOOpA3yIOMMUMA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npUMeHeHHe (U3NYECKUX 3HAHUW OmpeleNsieT XapakTep U pa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJYYEHHS HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yueHue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(hopMHpOBaHHE €CTECTBEHHO-HAYUYHON KapTHHBI MUpPa 00yJaromuxcs, B GopMupoBaHue yMeHun
MPUMEHSTh HaAyYHBIH METOJ MO3HAHUS TPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICJOBAHUI.

B ocHoBy kypca (pusuku st ypoBHS CpeAHEro o0IIero o0Opa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3AeioB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTMHEH BOKPYT
¢busnueckux Teopuil. Benmymum B Kypce sBusercs (OPMUPOBAHHE MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEUIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOJIb30BaHUE TYMaHUTApHOTO
NnoTeHIHana (pU3n4eckoi HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoOMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamu3yercss MNOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOTMUYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Takxke 00CyXIeHHUs MPoOJIeM pallMOHAIBHOTO NMPUPOJIOTIONIb30BAaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepXHEBBIMU DJIEMEHTaMHU Kypca (HU3UKM Ha YPOBHE CpeIHEro oOIero oOpa3oBaHUS
ABIISAIOTCS (u3ndeckue Teopuu ((hopMHUpOBaHME MPEACTABICHUA O CTPYKTYype HOCTPOCHHS
¢u3nueckoil TeopuH, posu (PyHIAMEHTAIbHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX



NPEJCTABICHUAX O IMPHPOJIE, IPaHUIAX MPUMEHHUMOCTH TEOpPUH, JUIS OMHCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).
CucTeMHO- I TETLHOCTHBIN MOJIX0/ B Kypce (PU3UKU pean3yercs Mpexkae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO KCHOJIB30BAHWE CUCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB U
na0opaTOpHBIX PabOT, KOTOphIE B Mporpamme Mo (usuke 0oOBEIMHEHBI B OOLIUI CHUCOK
YUYCHMUYECKUX MPaKTHUECKUX paboT. BriaeneHne B yka3aHHOM IEpeyHe J1adopaToOpHBIX padorT,
MPOBOJUMBIX JJISi KOHTPOJS M OILEHKH, OCYHIECTBIIACTCS YyJaCTHUKaMHU 00pa30BaTENBHOTO
rporecca UCX0/i1 U3 0COOCHHOCTEN IIIaHMPOBaHUS U OCHalleHUs kaOuHeTa gu3uku. [Ipu 3Trom
o0ecrieynBaeTcsi OBJIAJCHHE OOYJYAIOMIMMUCS YMEHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIICIOBAaHUSI 3aBUCUMOCTEH (M3UYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.
Bonpmoe BHUMaHuE yAETSETCS PEHICHUIO PAacUETHBIX M Ka4eCTBEHHBIX 3a1ad. [lpu sTom
JUIS pacUE€THBIX 3a]a4 IPUOPUTETOM SIBJISIIOTCS 3a/1auM C SIBHO 33JaHHOM (pU3MUECKON MOJEIBIO,
MO3BOJISIFOIIME TPUMEHSATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO pasjiena
Kypca, TaK ¥ UHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. i KayeCTBEHHBIX 3a7a4 IPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWs (U3NYECKUX SBICHUH H TPOIECCOB B
OKpYXarolen >Xu3HHu, TpeOyromiue BbIOOpa (U3MYECKON MOJENH ISl CUTYalldu MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MaTepuasbHO-TEXHUYECKOMY
obecrieyeHn0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (DM3MKH Ha YpPOBHE CPEIHETrO
oOuiero o0pa3oBaHUs JNOJKEH M3Y4aTbCs B YCIOBUSX MPEIMETHOrO KaOuMHeTa (U3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKHN T0KHO OBITH HE0OX0aUMOE 1abopaTopHOE 000PYAOBaHKE ISl BHIIOJHEHHUS YKa3aHHBIX
B TporpaMMe Mo (U3MKE YYECHHUUECKUX TPAKTHUYECKUX pabdOT H JIEMOHCTPAIMOHHOE
00opy0BaHUE.
JleMoHCTpallMoHHOE 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPUHIMIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHEeUMBAET MOCTAHOBKY IEPEUUCICHHBIX B IIPOrpamMMe IO
(Gu3uKe KIIOYEBBIX JAEMOHCTpALMH A MCCIEJOBAHUS HM3y4aeMbIX SBJICHHH M IPOLECCOB,
SMIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.
JlaGopaTopHoe 00OpymOBaHHE JUISI YUEHUYECKUX MPAKTHYCCKUX PadoT (opMHUpyeTCs B
BUJIE TEMATUYECKUX KOMIUIEKTOB M OOecCHeuuBaeTcss B pacdyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcsa. TemaTndeckue KOMIUIEKTHI JIaDOpaTOPHOrO OOOpYIOBAaHUS JIOJIKHBI OBITh
IIOCTPOEHbl Ha KOMILUICKCHOM HCIOJIb30BaHUHU AHAJIOIOBBIX M LU(POBBIX MPHUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPUIL.
OCHOBHBIMU LIENIAMH U3y4eHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBJISIOTCS:
e (opMupoBaHME HHTEpPECa M CTPEMJIEHUS OOy4YaIOUIUXCS K HAyYHOMY H3YyYEHHIO
IIPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];

® Dpa3BUTHE IMPEJCTABICHUM O HAaydyHOM MeTOA€ TMO3HaHUs U (OpMHUpPOBaAHUE
HCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa U3y4E€HUS OCHOB CTPOCHMS
MaTepuu U (QyHIAMEHTAIBHBIX 3aKOHOB (PU3UKY;

e (opMupoBaHHE YMEHHUH OOBACHATH SBJICHHS C UCIOJIb30BaHUEM (DPU3NYECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O PO (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH.
JlocTikeHne 3TUX Lened oOecrneynBaeTcs pelleHHeM CIEAYIOIIMX 3a/Jad B Ipoliecce
u3yudeHHs Kypca GU3UKU Ha YpOBHE CpelHero oomiero o0pa3oBaHusi:
e npuoOpeTeHue CUCTeMBbl 3HaHUI 00 OOIMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIOUAs MEXaHHUKY, MOJIEKYJISIPHYIO (PU3HUKY, HIIEKTPOAUMHAMHUKY, KBAHTOBYIO
(GU3UKY U DIIEMEHTHI aCTPO(PHU3UKY;

e (dopMupoBaHME YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHHUA IS OOBICHEHUS
¢u3nUecKux SBIEHUM B MNpHUpoJe U ULl TNPHUHATUS NPAKTUUYECKUX pEIIeHHH B
MTOBCETHEBHOM JKU3HHU;



® OCBOGHHE CIIOCOOOB pEIICHUS pa3IMYHBIX 337a4 C SBHO 3aJaHHON (u3HUecKOn
MOJIeNbIO, 3a/a4, MOJPa3yMEBAIOLINX CAMOCTOSTEIbHOE CO3JaHue (HU3HUYECKOM
MO/IENH, aJICKBaTHON YCIIOBUSM 3a/1a4H;

® T[OHMMaHHE (PU3MUYECKUX OCHOB W NPUHIUIIOB JECHCTBUS TEXHHUUYECKHX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHUS HA OKPYKAIOIIYIO CPENY;

® OBJIAJICHHE METOJAMH CaMOCTOSTEIIFHOTO IUIAHUPOBAHUS M MPOBENCHUS (PU3NIECKUX
OKCIEPUMEHTOB, aHAIM3a W  UHTEpIpeTaluu  WHPOpPMALUHU,  ONPEACICHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3YybTaTa;

® CO3/aHUE YCJOBHIA JJIsl pa3BUTH YMEHHUI MPOEKTHO-NUCCIIEA0BATEIBCKOM, TBOPUECKOM
JeSATEITBbHOCTH.

Ha wusyuenme ¢usuku (6a30BBI YypOBEHBb) Ha ypOBHE CpEAHEro oomero oOpa3oBaHUS
otBoautTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o Gpu3suke rnepeueHs J1ad0paTopHbIX U MPAKTHUYECKUX pabOT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENh JeJaeT BHIOOp MpoBeACHUs TabOpaTOpHBIX padoT u
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromnXCs.



COILEP KXAHUE OBYUYEHUA
10 KJIACC
Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o npupone. Hayunsle meToapl MO3HaHUsA OKpyxarouero mupa. Pomb
HKCTIIEPUMEHTA ¥ TEOPUH B MIPOIECCe TO3HAHUS MPUPOJIBL. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue (pU3NYECKUX SBICHHUNA M TporeccoB. Haydnsie runores3sl. OPusnveckue
3aKOHBI U TeOpuH. | paHUIIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBUSI.

Ponp m mecto Qus3uku B (GOPMHPOBAHWU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorossie 1 U(PPOBBIE U3MEPUTEIBHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATYHKH.

Paznes 2. Mexannka

Tema 1. Kunemamuxa

Mexannyeckoe aBHKeHHE. OTHOCHUTEIBHOCTh MeEXaHW4eckoro JABmkeHud. Cucrema
otcuéra. Tpaekropus.

[lepemenienne, ckopocTh (CpeAHsisi CKOpPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepHUaIbHOM TOYKHM, UX MPOEKIUH HAa OCH CHCTEMbl KoopAuHAT. ClI0)KEHUE MepeMeleHni U
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJWHEHHOE NBIDKeHUE. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NTEPEMENIECHUSI MaTEPUAIIbHOU TOYKH OT BPEMEHH.

CBoboaHOe masieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. J[IBWKeHHWe MaTepHaIbHOW TOYKM M0 OKPYKHOCTH C
IIOCTOSTHHOM MO0 MOJYJII0 CKOPOCTBIO. YTJOBasi CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yactoTa oOpameHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOWCTBA M IPAKTHYECKOE TNPHUMEHEHWE: CHOUAOMETP, JIBKECHHE
CHaps0B, LIEMHbIE U PEMEHHBIE MEpEIadH.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, UILUTFOCTPALIMS. KHHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHNA € UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH Npy JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JIBUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS ~ MEXAYy  NYTAMHM, [PONACHHBIMM  TEJIOM  3a
MIOCJIEI0BATENIbHBIE pPaBHbIE IPOMEXYTKA BpPEMEHM IPH PABHOYCKOPEHHOM JBHXEHUU C
HayaJlbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS IAPUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. Junamuxa

[Ipunuun otHocutenbHOcTU ["anuies. Ilepolii 3akoH HptoToHa. MHEpLManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepnosunuu cuwil. Bropoit 3akoH Herorona miis
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA 171 MaTepuaibHbIX TOYEK.

3aKoH BceMUpHOro TsaroteHus. Cuna TsoxecTu. IlepBast kocMuueckast CKOPOCTb.

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

Tpenue. Buapl TpeHus (mokosi, cKoimxeHusi, kadeHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHMsI CKOJIbXKEHHUsS U cuiia TpeHus nokos. Kospduunent tpenus. Cuna conpoTHUBICHUS
MIpU ABMKEHUU TEJA B )KUJIKOCTU WJIH Tase.

[ToctynaTensHOE U BpalaTelbHOE JBIKEHHE a0COIIOTHO TBEPJIOTO Tea.

MOMEHT cuibl OTHOCUTENBHO OCHU BpameHus. Ilnedo cuibl. YcimoBus paBHOBECHS
TBEPAOTO TEJA.

TexHuueckre yCTPOMCTBA W IIPAKTUYECKOE NPUMEHEHUE: IOAIIMIIHUKY, IBUKECHHUE
HCKYCCTBEHHBIX CIIyTHUKOB.



Jlemoncmpayuu

SIBrieHne nHepLUH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnosxeHue cui.

3aBHCHMOCTb CHJIBI YIPYTOCTH OT JepopMaru.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHHH.

CpaBHeHHUE CUJI TPEHUS TOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnosus paBHOBeCHs TBEPIOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3yuenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HUKAIOIIMX B IPYXKUHE M PE3NHOBOM
obpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coxpaneHusn ¢ MexaHuke

Nmnynsc MaTepuaibHON TOYKH (TeJa), CUCTEMbI MaTepUaIbHBIX TOUeK. MIMIynbc cuilbl 1
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHeHUs UMIyibca. PeakTuBHOE JBMXKEHHUE.

Pa6ora cuibl. MOIIHOCTE CHUIIBI.

Kunernueckass sHepruss maTepuanbHOW TOUYKU. TeopeMa 00 M3MEHEHMHM KHHETHYECKOU
SHEPTHH.

[ToTenmmaneHas sueprus. [loTeHnuanpHas s3Heprus ynpyro Ae(opMupoBaHHON MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple U HENMOTEHIUANbHbIE CHJIBL. CBsSI3b PaOOThl HEMOTEHIMAIbHBIX CHI C
M3MEHEHNEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUYECKON IHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre yCTpoOiCTBa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEP, MPYKUHHBIN
MACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBIKEHUE.

[lepexon moTeHIMAIBHON PHEPTUHN B KHUHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyenne aOCOJIIOTHO HEYNPYroro yaapa € MOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBs3u pabOThl CUIIBI C W3MEHEHHMEM MEXaHMYeCKOW SHEprud Teja Ha
MIPUMEpPE PACTSHKEHUS PE3UHOBOTO HKI'yTa.

Pazpnen 3. MouiekyasipHasi GU3MKAa U TEPMOJAUHAMHKA

Tema 1. Ocno6vl MOIEKYNAPHO-KUHEMUYECKOU Meopun

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KHUHETUYECKONW TEOPUU U MX OTBITHOE 000CHOBAHHUE.
bpoynoBckoe nBmwxenue. Huddysus. XapakTep ABIKEHHS W B3aUMOJCUCTBUS YaCTHUIL
BeleCTBA. MoOJenu CTPOEHHUs Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBACHEHHUE CBOWCTB
BEIllECTBA HAa OCHOBE 3THX Mojeineil. Macca u pa3mepbl Mojekyna. KonnuecTBo BemiecTsa.
ITocTossHHAs ABorapo.

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

Mopnens uneanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKONH TEOPHUH
uaeanbHOro rasa. AOCOJIOTHas Temreparypa Kak Mepa CpefHed KHHETHYeCKOH »Hepruu
TEIUIOBOTO JBWKeHUs yactul rasa. [llkama temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MengeneeBa—Knaneiipona. 3akon JlaneroHa. M3omponeccsl B UACAIBHOM Trasze ¢
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpecTaBiIeHne H30MPOLECCOB: H30TEpPMa,
n30Xxo0pa, u3obapa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IIPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JIOKa3bIBAIOUIME JAUCKPETHOE CTPOCHHE BellecTBa, (oTorpapuu MOJEKyI
OpPraHMYECKUX COEANHEHUH.



OmnbITh! 0 AU} PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHUSI.

Mopens onbita LltepHa.

OnpIThI, TOKa3bIBAIOLIUE CYLLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJACHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas IpUpoLy JaBJIECHUS ra3a Ha CTEHKH COCyAa.

OnpIThI, MIUTFOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UAEAIBHOTO ra3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

Omnpenenenne Macchl BO3/yXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHHH o0BbEMa
KOMHATBl, JaBJICHUS U TEMIIEPATyphl BO3/yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y [1TapaMeTpaMu COCTOSTHUS pa3peKEHHOTO Ta3a.

Tema 2. Ocnoevlt mepmoounamuku

TepmoanHamuueckas cucteMa. BHYTpEHHsAsI SHEpPrusi TEPMOJMHAMHUYECKONW CHUCTEMBI U
criocoObl e€ m3MeHenus. KoamuecTBo TemioTel U padoTa. BHyTpeHHSS SHEprHsi 0JHOATOMHOTO
ujeanbHOTo ra3a. Busel Teronepenaun: TeIIONPOBOJHOCTh, KOHBEKIUS, U3TydeHHUE. Y IebHas
TEII0EMKOCTh BellecTBa. KonMuecTBo TEmIoThl NpU TeIUIonepeaye.

[lonsitne o0 anmabarHoM mnpouecce. IlepBbiii 3akoH TepMoAuHaMHKHU. [IpuMeHeHue
[IEpPBOTO 3aKOHA TEPMOJIUHAMMKH K M3ompolieccaM. I padudeckast uHTEpIperanus paboThl rasa.

Brtopoii 3akon TepmonHamukyu. HeoOGpaTUMOCTh IPOLIECCOB B MPUPO/IE.

TenoBbie MamuHbl. [IpuHIMIBL NeiicTBUS TEMIOBBIX MaKH. [IpeoOpa3oBanus sHEPTUH B
TerioBbIX MamuHax. KoapdunueHT nosesnoro aeiicteus teroBod Mammubl. Hukin Kapao n
ero K03 QUIMEHT MM0JIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIeMbl TETIOIHEPT€TUKH.

Texnuyeckne ycTpoiicTBa W MpakTHYECKOE TIPUMEHEHHE: JBHUraTellb BHYTPEHHETO
Cropanusi, ObITOBOI XOJIOIUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEeHHEH SHEpruu Teja MpU COBEPLIEHUU pabOTHI: BBIIET NMPOOKU U3
OYTBUIKM TIOJ JEHCTBHEM CXKATOTO BO3/yXa, HarpeBaHue »dupa B JATYHHOU TpyOKe myTéM
TpeHus (BUICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHepruu (TemrepaTypbl) Tella Ipy Teruionepeaaye.

OmnbIT 10 aIMabaTHOMY PAaCIIUPEHUIO BO3AyXa (OTBIT C BO3YIITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3Mepenne yaenbHOM TEemI0EMKOCTH.

Tema 3. Acpecammnsie cocmosanusn eeujecmea. Dazoevie nepexoovt

[TapooOpazoBanue u koHneHcanus. Mcmapenne u  kumeHue. AOCONIOTHAS U
OTHOCHUTEJIbHAs BIAKHOCTh BO3/ayxa. HacklleHnHslil map. YenpHas TerioTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhI KUIICHUSI OT JABJICHUS.

TBépnoe Teno. Kpucramnnueckue u amopQubie Tena. AHU30TPONHS CBOMCTB KPUCTAIIIOB.
Kunkue xpucramibl. CoBpemeHHble MaTepuasbl. [lnaBneHue u Kpucramumzauus. Y IeiabHas
TeruioTa riasnenus. CyonuManus.

YpaBHeHHE TEIJIOBOTO OanaHca.

TexHuueckre yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJOTMM IOJYYEHHMS] COBPEMEHHBIX MaTepuajioB, B TOM  YHCIIE
HaHOMAaTepHUaloB, U HAHOTEXHOJIOTUH.

Jemoncmpayuu

CBolicTBa HaCBIICHHBIX [1aPOB.

Kunenue npy NoHM>KEHHOM J1aBIICHUM.

Crnioco0Obl M3MepeHHsI BIaKHOCTH.

HaGnronenue HarpeBaHus M IUIaBJICHHUS KPUCTANIMUECKOTO BEIECTBa.

JleMOHCTpanysi KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepenne 0OTHOCUTEIBHON BIAQXKHOCTH BO3/1yXa.

Pasnen 4. DiiekTpoanHaMuKa

Tema 1. dnekmpocmamuka

OnexkTpuzanus Tel. OJEKTpUYECKUMH 3apan. JlBa BHIA DJIEKTPUYECKUX 3apsiiOB.
IIpoBOIHUKH, TUANEKTPUKH U MOJTYIPOBOJIHUKN. 3aKOH COXPAHEHUS MIEKTPUUYECKOTO 3aps/a.



B3aumopneiictBue 3apsinoB.  3akoH  Kynona. ToueuHbld  3MEKTpUYECKU  3apsi.
Onextpuueckoe mnoJie. Hanpsk€HHOCTh 3nekTpuueckoro mnouid. [lpuHumn cynepno3unuu
NEKTPUYECKUX MOJIeH. JINHUY HANPsKEHHOCTU AIEKTPUYECKOTO TIOJIS.

PaGora cunm anekrpocratmueckoro moJsiss.  [loTeHmman. Pa3HOCTh  MOTEHIIMANOB.
[IpoBOJHUKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM MoJI€. JAU3IeKTpuuecKas IpOHULAEMOCTb.

OnektpoéMkoctb. KonpeHncarop. DIeKTpoEMKOCTh IIOCKOTO KOHJIEHCATOpa. OJHEPrus
3apsKEHHOTO KOHEHCATOpA.

Texnuueckue ycTpoiicTBa M MNPAKTUYECKOE NPUMEHEHHUE: 3JEKTPOCKOI, JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allliTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB, KOHAEHCATOP, KOINHWPOBAIBHBIM
anmapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YCeTpOoUCTBO M IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEI.

DIEKTPUUYECKOE TT0JI€ 3aPSHKCHHBIX TEl.

[IpoBOTHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpocTaTUYEeCKas 3aluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcCAaTopa OT IUIOIIaJu  IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKOM TTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannsiii 3nexkmpuueckuit mok. Toku 6 paznuunvix cpeoax

DNeKTpUYecKUi TOK. YCJIOBHS CYIIECTBOBAHMSI DJIEKTPUUECKOTO TOoKa. VICTOUHMKH TOKa.
Cuina toka. [TocTosSIHHBIN TOK.

Hanpsioxenue. 3akon OMa [ij1s1 ydacTka LEnH.

DneKkTpuyeckoe CONPOTUBJICHUE. VY nenbHOE CONPOTHBIICHHE BELIECTBA.
[TocnenoBarenbHOE, NapAIIIEIBHOE, CMEIIAHHOE COEUHEHNE TPOBOTHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JleHia. MOIHOCTB AIEKTPHUIECKOTO TOKa.

DIEeKTPOABMKYILAs CUJIA U BHYTPEHHEE CONIPOTHUBIIEHUE UCTOYHMKA TOKA. 3akoH Oma i
MTOJTHOM (3aMKHYTOM) AeKTpruiecko renu. KopoTkoe 3amMpIkaHUeE.

DNEeKTpOHHAs TPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTbh COIIPOTUBIICHUSI METAJIIIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpPHUMECHAs MPOBOJUMOCTb IOJYIPOBOAHHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

ONEeKTpUYECKU TOK B PACTBOPAX M paciulaBax 3JIEKTPOJUTOB. IDJIEKTPOJIUTUYECKAS
JUCCOIanus. DIEKTPOJIN3.

DnekTpuyeckuil ToK B razax. CaMoCTOSATENbHBIA U HECAMOCTOATENbHBIN pa3psaa. MoaHusl.
[Lna3ma.

TexHuueckre yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HCTOYHHMKH TOKa, JJEKTpOHArpeBaTelibHbIE MPUOOPHI, 3SIEKTPOOCBETHTEIbHBIC
npuOOpPHl, TEPMOMETP COIMPOTUBIICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPBHl U (OTOPE3UCTOPHI,
MOJIYIPOBOHUKOBBIN MO/, TrajbBaHUKA.

Jemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAAH
MOINEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMenanHoe coeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe m3MepeHue >MeKTpoABMKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TallbBAaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTD JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD JHOJA.



Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomul

N3ydeHne cMeIaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepenue  2lEKTPOABIDKYIIEH CHJIBI MCTOYHMKA TOKA M €ro  BHYTPEHHETO
COIPOTUBJICHUSI.

Habmonenue anexrponusa.

MexnpeameTHblie CBSI3U

Nzyuenne xypca ¢usmku 6azoBoro ypoBHs B 10 Kjacce OCYIIECTBISIETCS € Y4ETOM
COJICPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMHM MaTE€MaTUKH, OWOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBS3aHHbIE C M3YYEHMEM METOJOB HAy4YHOI'O IO3HAHMS:
SBJICHUE, HAYYHBIH (akT, TUmoTe3a, (usnyeckas BETUYMHA, 3aKOH, TeOopus, HaOIroneHHeE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: peumieHHEe CHUCTEMBbl ypaBHEHHMH, JHHEWHHas (QyHKOus, mapadorna,
runep06oia, X rpauku U CBOMCTBA, TPUTOHOMETpUYECKUE QYHKIMN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M HUX MPOEKIMH Ha OCU
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanudeckoe BUXKEHHE B KUBOU npupoze, mudpdysus, ocMoc, TEIooOMeH
KUBBIX OPraHU3MOB (BH/IbI TEIUJIONEPENaUH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKUE SIBJICHUS B
YKUBOU IPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, SJEKTPOJIUTHYECKAS JUCCOLIMAIINS, TralbBaHHUKA.

T'eoepagpus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE IBHKEHUHN C MCIIOJIb30BAaHHMEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHKE (pakera,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJIUIIMOHEP, TEXHOJIOTHH MOJyYEHUsI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTHH,  DJEKTpOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEp, dJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHIL, TaTbBAHUKA.

11 KJTIACC
Pa3znen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[TocTosiHHbIe Maruuthl. B3aumopneiicTBHe NOCTOSHHBIX MarHUTOB. MarHuTHOE TMOJIe€.
Bekrop marautHoM uHaykiuu. [I[pyuHIUI Cyneprno3uiiui MarHuTHBIX Mojied. JIMHUM MarHUTHOM
unaykuud. KapTuHa TuHUN MarHUTHOW MHAYKIIUU TOJISE HOCTOSTHHBIX MarHUTOB.

MaruutHoe moJjie MPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMIA MHIYKIIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHHKA U 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmnsiT Dpcrena. B3anmoeiicTBre mpoBOJHUKOB C TOKOM.

Cuna Amrmepa, e€ MOAYJb U HallpaBliCHUE.

Cuna Jlopenma, e€ ™Moaynp U HampaBjieHue. J[BIKEHUE 3apsHKEHHOW YacTHIBI B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopena.

SIBneHune HNEKTPOMArHUTHOW WHAYKIUHU. [lOTOK BeKkTOopa MarHUTHOM HWHIYKIIHU.
DNEKTPOABMKYIIAs CUJIa MHAYKIIUU. 3aKOH AJIEKTPOMAarHUTHON MHAYKIuU Dapases.

BuxpeBoe anekrpuyeckoe Mmosie. DIEKTPOABUKYILAS CHUJa WHIYKIMKM B TPOBOJHHUKE,
JBUKYIIEMCS IOCTYMATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NuaykTuBHOCTE. SIBIEHNE CAMOMHAYKIIUU. DIEKTPOABIDKYIIAS CHIIa CAMOMHIYKITHH.

DHeprus MarHUTHOTO TIOJISL KaTYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

Texnuueckne ycTpoiicTBa W TMPAKTUYECKOE TMPUMEHEHHWE: TOCTOSHHBIE MAarHUTHI,
AIIEKTPOMATHUTHI, AIEKTPOABUTATENb, YCKOPUTENU dIIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE AIIEKTPOHHOTO MMyYKa MAarHUTHBIM TOJIEM.



JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOW HHIYKIINH.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI HHAYKIIMM OT CKOPOCTH M3MEHEHHUS MAarHUTHOIO
MIOTOKA.

SIBrieHME CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3ydyeHre MarHUTHOTO MOJISL KaTyLIKU C TOKOM.

WccnenoBanue nefcTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBjeHUS AIEKTPOMArHUTHOM MHTYKIIUH.

Paspnen 5. KosieGanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KONEOAHUS

KonebarenbHast cucrema. CBoOOJHBIE MexaHMuYeckue KoJjebanusa. [‘apmoHHueckue
koneOanus. Ilepuon, wacrora, ammautyga U (asa koneOaHui. [Ipy)XKMHHBI MasTHUK.
Maremaruueckuil MasTHUK. YpaBHEHHE rapMOHMUYecKux KojeOanuil. [IpeBpaieHue sHepruu
IIPU FapMOHUYECKUX KOJIeOaHUSX.

Konebatenpabiii kOHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJICOaHUST B HJICATHHOM
KojeOaTebHOM KOHType. AHAJIOTUS MEXIy MEXaHHYECKUMH U DJEeKTPOMarHUTHBIMU
kosnebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTrUU B HJEAIbHOM KoJeOaTelIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojeOaHUAX. BbIHYXIeHHbIE MeXaHUUYECKUe KOoJIeOaHuUs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CUHYCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYIHOE U JEHCTBYIONIEE 3HAYEHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepeaadya W MOTPeOIECHUE AIEKTPUYECKON SHEPruu.
OKOJIOTMYECKHE PHUCKH TP MNPOU3BOACTBE 3JeKTpos3Hepruu. KynbTypa wHcCHosib30BaHuUs
AEKTPOIHEPI U B IOBCEAHEBHOM KU3HU.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: JJIEKTPUYECKUU 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JINHUHU JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KosieOaTebHOM CUCTeMbI (ITPY>KMHHBIN UM MaTeMaTHYeCKUN
MasITHUK).

HabGnronenue 3aryxaromux KojieOaHuH.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE AMEKTPOMArHUTHBIE KOJIeOaHUsI.

OcmmorpaMmbl — (3aBUCMMOCTH  CHJIBI  TOKa W HAmNpsDKEHUS OT BPEMEHH) JJs
AIIEKTPOMArHUTHBIX KOJICOAHUHA.

Pe3onanc npu mocinenoBaTebHOM COEIUHEHUH PE3UCTOPA, KAaTYIIKHM WHIYKTUBHOCTH U
KOH/JIEHCATopa.

Monens JIMHUY 3IIEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TIepUOJia MaJbIX KoJeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne mnepeMEHHOrO0 TOKAa B ILENM M3  IOCIEIOBATEIBHO COECIUHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHuUmMHble 60JIHbL

MexaHnyeckue BOJIHBI, yCI0BUs pacnpoctpaHenus. Ilepuon. CkopocTs pacnpocTpaHeHus
u januHa BosHbL. [lomepeunsle W MpooJibHbIE BoJIHBL. MHTepdepeHuus u  audpakius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.



DNEeKTPOMAarHUTHBIE BOJHBI. YCJIOBHUSI M3IYYEHHsl 3JIEKTPOMATrHUTHBIX BOJH. B3aumnas
opueHtauusi BeKTopoB E, B, V B snexrpomarnutHoii BojHe. CBOHCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXXEHHUE, IMPEIIOMIICHUE, mojspu3anus, audpakius, wuarepdepenius. CKopocTh
AJNIEKTPOMArHUTHBIX BOJIH.

[lIkana 3neKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe AIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHIMNBL paiuOCBA3U U TeneBUAeHUA. Paguookanus.

DNEKTPOMarHUTHOE 3arps3HEHNUE OKPYKAOLIEH CPEIbl.

TexHuueckre yCTpOWCTBA U MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBasl JMArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, PaAUONpPUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MOMEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebmtomieecs Teno Kak HICTOYHUK 3BYKa.

HaGnronenue oTpakeHus U nMpeaoMIIeHUs MEXaHUYECKUX BOJIH.

Habmonenue nuntepdepeHny U Juppakiiii MEXaHUUECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUTATYIOM W YacTOTOM
KoJIeOaHUH.

HccnenoBanne  CBOWCTB  DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaK€HUE, MPEJIOMIICHHE,
noJisipu3anus, AMQpakuus, nHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsimonnHeliHOe pacipocTpaHEHHE CBETa B OJJTHOPOJIHOM cpefe.
JIyud cBeta. ToueyHBIN UICTOYHUK CBETA.

Otpaxkenue cBeTa. 3akOHBI OTpaxkeHHsl cBeTa. [locTpoeHune HM300pa)k€eHUIl B IUIOCKOM
3epKaie.

[Ipenomiienne cBeta. 3aKkOHBI MPEJIOMIICHHS CBeTa. AOCOJIIOTHBIM  TOKa3aTesb
npenomieHus. IlonHoe BHyTpeHHee oTpaxeHue. lIpeaenbHbI yros MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Jucnepcus cera. CroskHBINA cocTaB Oenoro ceera. L[BerT.

CoOuparoriue u paccewBaromue JIUH3bL. ToHKas ymH3a. DOKYCHOE pAcCCTOSHUE W
ONTHYECKas cuiia TOHKOU JMH3BIL. [locTpoeHne n3obpaxkeHuit B COOMPAIOIIUX U PACCEUBAIOLINX
nuH3ax. PopMyna TOHKOM JIMH3bL. Y BEIUYEHUE, TaBAEMOE JIUH30M.

[Ipenenbr TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BomnoBas ontuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0ICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOT€pPEHTHBIX UCTOYHHUKOB.

Hudpakuuss cBera. J[udpakinumonnas pemérka. YclioBue HAOMIOAEGHUS TIABHBIX
MaKCHUMYMOB TpH MaICHUU MOHOXPOMATHUYECKOTO CBEeTa Ha AU(PPAKIUOHHYIO PELIETKY.

[Honspuzanus ceera.

Texnuyeckne ycTpolicTBa W MpPaKTHYECKOE NpPHMEHEHHWE: OYKM, Jyma, (oToarnmapar,
MPOEKIIMOHHBIM amnmapar, MHUKPOCKOI, TEJEeCKOI, BOJOKOHHAas OMNTUKA, JU(paKIHOHHAS
peméTKa, MoJsIpou..

Jemoncmpayuu

[IpsiMonHENHOE pacnpoCTpaHEHUE, OTPAKEHHE W MpelomiieHHe cBera. OnTudeckue
pUOOPBHL.

[TonHoe BHyTpeHHEe oTpaxkeHue. Moiens CBETOBOIA.

HccnenoBanue cBOMCTB N300paKeHHM B TUH3AX.

Mopenu MUKpOCKOMa, TEIECKOIa.

Habmonenue naTepdepeHnun cera.

Habnronenue nudpakuuu ceera.

Habmronenue nucnepcun cBera.

[Tony4yenue cnekTpa ¢ HOMOILBIO IPU3MBI.

[Tomyuenue cekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonspusaium cBera.



Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue nokasaTesisi IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB N300pakKeHUH B JTMH3aX.

Habmonenue nucnepcun cBera.

Pa3nes 6. OcHOBBI cClIeMAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'panuubl NPUMEHMMOCTH KJIACCMYECKOM MeXaHUKH. llocTymarsl crienuanbHOM Teopuu
OTHOCUTEJIbHOCTH: HMHBApUAHTHOCTh MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPHUHIMII
OTHOCHUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTU. 3aM€JVIEHUE BPEMEHU U COKPALLEHUE JTUHBI.

DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ SJHEPIUEN U UMITYJIbCOM PEJIATUBUCTCKON YaCTUIbl. DHEPrUs MOKOSI.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmuvl K6aHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBsA3U SHEPrUU POTOHA C €r0 YACTOTOW. DHEPrUsl U UMITYIIbC
dboToHa.

OtkpeiTne u wuccienoBanne Gorodpdexra. Onwvitel A. ['. CroneroBa. 3aKOHBI
dboTtorddekra. YpaBuenue DitnmreitHa as hotoddpdexra. «KpacHas rpanuia» Gorodddekra.

Hasnenue ceera. Onpith [1. H. JIeGenena.

XHUMHYECKOE IEHCTBUE CBETA.

Texnuueckue ycTpoiicTBa M IpaKTHUECKOE NpUMEHEeHHe: (POoToaneMeHT, (OTOAATUHUK,
CoJIHeUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor((PexT Ha yCTaHOBKE C IMIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEHIHETO GOTOIPPeKTa.

Cseroanon.

Conneynas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pesepdopna mo paccesnuro o-dactuil. [lmanerapHas
Mojienb atoma. [loctymarel bopa. M3nydenue u mornomenne pOTOHOB MpHU MEpexoae aToma ¢
OJHOTO YpPOBHS »HEpruv Ha Jpyrod. Buapl crektpoB. CHEKTp YpPOBHEH SHEpruM aroMa
BOJIOPOJA.

BosnHoBsie cBolicTBa yactull. Bosuel ne bpoiins. KopryckyssipHO-BOJHOBOM Ayaiu3m.

CHOHTaHHOE U BBIHYXJECHHOE U3TyYEHUE.

TexHuueckue yCTPONCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTPaJIbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habmronenue nuHeHYaThIX CIEKTPOB H3ITy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HabGnronenue nuHeHYaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXKHOCTh CTpOEHMS  sapa. OtkpsiTHE
panuoaktuBHOCTH. OnbITHl Pe3epdopaa no onpeneseHuIo coctaBa paJdoakTUBHOTO M3Ty4eHUs.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue pafuoakTUBHOCTH Ha >KHUBBIE OPTaHU3MBI.

OTtkpeiTHEe TpoTOHa M HeWTpoHa. HyknmonHas mopnens sapa ['eilizenGepra—lBaneHko.
3apsn sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnian. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['amma-usnydyeHue. 3akoH
PaaMOaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl sapa.

SnepHble peakuuu. Jlenenve U CUHTE3 SAEP.

Snepubiii  peakrop. TepmosnepHblii cunHTe3. IlpoGremMbl M MEPCHEKTUBBI  sAEpHON
SHEPreTUKU. JKOJIOTMUECKUE ACIIEKTHI SIEPHON YHEPTETUKH.

OnemeHTapHble YacTULbI. OTKpPBITHE O3UTPOHA.



MeTo 11 HAOMIOACHUS U PETUCTPAIIUU DIIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auMoAecTBUS. EAMHCTBO (pu3ndeckoil KapTHHBI MHpa.

TexHuueckue yCTpoNCTBAa U IPAaKTUUYECKOE NMPUMEHEHHE: J03UMETp, kKamepa Buibcona,
SJIEPHBIN PEaKTOp, aTOMHast OomoOa.

Jlemoncmpayuu

CuéTYrK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTpadusm).

Pa3nesn 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Oranbel  pa3Butus acTpoHoMuu. llpukiiagHoe W MHpPOBO33pEHYECKOE 3HAUYECHUE
aCTPOHOMHUHU.

Bun 3Bé31H0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IUIAHETHI, KX BUIUMOE JBUKEHUE.

ConneuHas cucrema.

Connue. ConneuyHass akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEpUCTUKH. JluarpaMma «CHEKTpalbHBIA KJIacC — CBETUMOCTbY». 3BE3IbI
[JIaBHOM TOCJEI0BAaTeIbHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOM
nocyenoBarenbHOCTU.  BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHbIE MPEACTaBICHUS O
MPOUCXOKACHUH ¥ 3BoJforrK COJIHIIA U 3BE3/T. DTambl )KU3HU 3BE3]T.

Mnneunsiii [TyTs — Hamra ["'anaktuka. [lonoxxenne u neuxkenne Coinnna B ['anaktuke. Turbl
rajakTuk. Paguoramaktuku u kBazapbl. UEpHBIE JBIPHI B siIpax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénnpie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM IJ1a30M C UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
VI OTIpEJIeNIEHUs TOJI0KEHUSI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOTO MOMYIIAPUS U IPKHUE 3BE3IBL.

Ha6mronenus B reneckon Jlynsl, maner, Maeuroro [TyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3ukn w acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHOW |
ITHUYECKON cdepax IesATeNIbHOCTH 4YeJNOBeKa, pojib W MecTo (U3UKHM U acCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPOdb (U3NYECKON Teopu B (QOPMHUPOBAHUU
MpeJICTaBIeHUH 0 (PU3UYECKOI KapTHHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpPaA B 001IEM psiiy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHHI O IPUPO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBIsieTCs ¢ y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcaMH MaTeMaTuKH, OHOJOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HM3YYCHHEM METOJOB HAYYHOT'O MO3HAHMS:
SBJICHWE, HAy4YHbIH (pakT, rumoresa, ¢u3nyeckas BEIUYMHA, 3aKOH, TEOpHs, HaAOIIOICHHE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPJMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0I00US TPEYTOJIBLHUKOB, OMIPEIeIeHHE TUIOIIAIN TUIOCKUX QUryp U 00BhEMa Ted.

buonocus: snekrpudeckue sBICHUS B XKUBOW MpuUpoje, KojeOaTenbHbIE JBUKEHUS B
KUBOW TMPUPOJE, ONTUYECKUE SIBJIECHUS B KUBOM MpUPOJE, NEHUCTBHE pPaJWallMM Ha KUBbIE
OpraHU3MBbI.

Xumusi: CTpOGHHE aTOMOB W MOJIEKYJ, KpPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MbI 00pa30BaHUs KPUCTATUTHUECKOHN PeIIETKY, CIIEKTPAIbHBIN aHau3.

l'eocpaghus: MarHUTHBIE TIOJIFOCA 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOCHEMKA 3eMHOM
MIOBEPXHOCTH, IIPECKA3aHNE 3EMIIETPACEHUH.



Texnonoeus: TMHAM DIEKTpOIepead, TeHepaTop MePEMEHHOTO TOKa, SJEKTPOIBUTATEb,
WHAYKIIMOHHAS TMeYb, pajnap, paJuoONpUEMHHK, TEJIEeBH30p, aHTeHHa, Tenedon, CBY-meup,
MPOCKIIMOHHBIN anmapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAsI OaTapes.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHHSI IMPOT'PAMMDBI IO ®U3UKE HA
YPOBHE CPEJHETI'O OBHIEI'O OBPA30OBAHUSA

OcBoenune yuebHoro mpeaMera «®Dusmka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECHEYHTH  JOCTHKCHHE  CICAYIONUX  JTUYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS Y4eOHOTro mpeamera «Du3uka» NOJDKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IMPOIECCE PEATU3aIlliU OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

COPMHPOBAHHOCTh TPAKIAHCKOW TO3WIUU  OOYJaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUETIOBEYSCKUX TYMAHUCTHUECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSITEIHLHOCTh B HHTEpEcax TI'PaXKIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABIICHUU B 00pa30BaTEeILHON OpraHU3aIiy;

YMEHHE B3aMMOJICHCTBOBATh C COIUAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOU JNESATEILHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUICKOM TpaXAaHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTh OIICHMBATh CUTYAI[MI0 U NMPUHUMATh OCO3HAHHBIC PELICHUS, OPUECHTHPYACH
Ha MOpaIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B JESITEILHOCTH YYEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

4)3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOUasi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
(hu3UYecKOl HayKe;

5)TpynoBOro BoCnuTAHHUA:

HWHTEpEeC K pas3au4HbIM cdepaM TpodecCHOHATbHOM [eSTENbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymylieit
npodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHMIO MU CaMOOOpa30BaHUIO B 00yacTH (U3MKU HA
MPOTSHKEHUH BCEH KU3HU;

6)3K0J10r14eCcKOro BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh JKOJIOTUYECKOW KYNbTYPhl, OCO3HAHHE TJI0OATBHOTO XapakTepa
HKOJIOTHUECKUX MPOOIIeM;

IUTAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUs
1eei yCTOWYMBOTO pa3BUTHS YETIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTHMYECKON HampaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7)IleHHOCTH HAY4YHOI'0 MO3HAHMS:

chOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BuTUs HU3NUECKON HAYKH;

OCO3HAaHHE IIEHHOCTH HAay4YHOU JeATeIbHOCTH, TOTOBHOCTh B MpOIECCe M3YydeHUsl (HU3UKU
OCYILIECTBIISTh IPOEKTHYIO U UCCIIEIOBATENBCKYIO NeSITENbHOCTh MHIUBUYAIBHO U B TPYIITIE.



METAINIPEAMETHBIE PE3YJIbTATHI
IHo3naBaTebHBIE YHHBeEpPCAJbHbIE YUeOHbIE el CTBUS
ba3oBble joruyeckue a1ecTBUsA:

CaMOCTOSITENIBHO (POPMYIIMpPOBaTh M aKTyaIM3UPOBATh MPOOIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETATh LU JACSITeIIbHOCTH, 33]1aBaTh MapaMETPhl U KPUTEPUU UX JTIOCTUKEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B PACCMATPUBACMBIX (PU3NICCKUX SBICHUSX;

pa3pabaThiBaTh IUIAH PEHICHUS TPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HeMaTepHuaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHMBATH COOTBETCTBUE DPE3YJIbTATOB LIEIISM,
OIIEHUBATh PUCKHU MOCJIECACTBUH IEATEIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUAX pPEAIbHOrO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciienoBare/ibCKue AeiCTBUA:

BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH TMOHATUSIMH M METOJaMU (U3UUYECKOM
HayKH;

BJIaJIETh HAaBBIKAMHU YYEOHO-HMCCIIEOBATEIBCKON M TIPOCKTHOM NIEATETLHOCTH B OOJacTH
(bM3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHUS 3a/1a4
(hMBUYIECKOTO COACPIKAHUS, TPUMEHEHHIO PAa3INYHBIX METOJIOB MIO3HAHUS;

BIIQJIETh BUJAMH JEATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETaIlnH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHTYaIlMsAX, B TOM YHCIE TPH
CO3/ITaHUHU y4EOHBIX TPOEKTOB B 00JaCTH (HU3UKH;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3aJady, BBIIBUTATH
TUTIOTE3y €€ peIlIeHUs, HaXOJUTh apTyMEHTHI IS JI0Ka3aTeJbCTBA CBOUX YTBEPKICHUH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE peEHIeHHUs 3aJayd pPe3ylbTaThl, KPUTUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYTUPOBATH COOCTBEHHBIE 3a7aud B OOpa30BATEIBHOM JACSITEIBHOCTH, B
TOM YHCJIe IPU U3yYEeHUHN (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETb NEPEHOCUTH 3HAHUS N0 (PU3UKE B IPAKTUUECKYIO 00J1aCTh KU3HEACSATEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJI€H, IIpe/yIaraTh OPUTrMHAIbHbIE MOAXO0bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmaumeii:

BIIQJIETh HABBIKAMH MOJydyeHHUs WH(opmanyu (GU3NYECKOro COAEP:KaHUs U3 HCTOUYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IOWCK, aHaIM3, CUCTEMATHU3AlUI0 U
UHTEpPIpETANI0 HHPOPMAIH PAa3TUYHbIX BUJOB U (HOPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(POPMALIHH;

UCIOJIb30BaTh CpeAcTBa HWH(GOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHUH KOTHUTUBHBIX, KOMMYHHKATHUBHBIX M OPraHU3allMOHHBIX 3a/a4 C COOJIOIEHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PECYpCcOCOepeKeHUs, TPABOBBIX U
ATHUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€30IacHOCTH;

co37aBaTh TEKCTHl (U3UYECKOTO COJEpX aHWs B pa3NUYHbIX (opmarax ¢ yudérom
Ha3HayeHUs uWH(opManMd ¥ 1ENeBOW AayAUTOPUM, BBIOMpas ONTUMAIBHYIO (GopMy
MIPEJICTaBICHUS U BU3YyaIU3aIIHH.

KoMMyHnKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS:

OCYILIECTBIATH OOIIEHNE Ha ypoKaX (PU3HKHU M BO BHEYPOUHOU EATEIHHOCTH;

pacmno3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX CUTYAIlMi U CMSATYaTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTUYHO M3JaraTb CBOKO TOUKY 3pPEHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHON U WHINBUAYATHHOU PabOTHL;

BBIOMpPATh TEMATHUKy M METOJbI COBMECTHBIX NEHCTBUI C y4ETOM OOIIMX WHTEPECOB U
BO3MOKHOCTEN KaXKJIOTO 4WIE€HA KOJUIEKTUBA;



MPUHUMATh 1I€JIW COBMECTHOM JESATENbHOCTH, OPraHU30BBIBATH M KOOPJIUHUPOBATH
JEUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACHPENEIATh POJU C YYETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKJOTO YYaCTHHUKA KOMaH/bI B OOIIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLEHUBATh UAEU C IMO3ULMU HOBU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B pPAa3IMUHBIX CUTYyalUsX,
MIPOSIBIIATH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITMATHBHBIM.

PeryasitTuBHble YHMBepcaJIbHbIe yUeOHbIe AelicTBUS
Camoopranu3anus:

CaMOCTOSITEIIBHO OCYIIECTBIIATH IMO3HABATEIBHYIO JACATEIBHOCTh B 001acTH (UMK U
AaCTPOHOMMH, BBISBIISTH MPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 32/1a4H;

CaMOCTOSITENIBHO COCTaBJIATH IUIAaH PEUICHHUsI Pacu€THBIX M KAa4ECTBEHHBIX 3ajay, IUIaH
BBINIOJIHEHUSI TPAKTUYECKOM paboThl € Y4YETOM HMEIOLIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

JTaBaTh OIEHKY HOBBIM CUTYaIUSIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JIeNaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBAThH €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;

OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO U TPOSBICHHUIO JPYIUIIMA B 00JacTH  (PU3UKH,
MTOCTOSTHHO TOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIMsIM, BHOCHUTh KOPPEKTHBBI B JI€ATEIHLHOCTH, OIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUu KaKk OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
Y MBICJIUTEJIBHBIX ITPOLECCOB, UX PE3YNIHTATOB U OCHOBAHU;

WCII0JIb30BaTh MPUEMBI peiIeKCHu ISl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUs;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYrUX HA OIIUOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTrPaMMBbI IO (pU3MKE IS
YPOBHS CpelHero o0miero o0pa3oBaHus y oOydaroluXcs COBEPUICHCTBYETCS SMOIMOHATIBHBIN
MHTEJUIEKT, Ipeanoaraiomui chopMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKIIIOYAIOIIET0 CIIOCOOHOCTh TOHMMATh CBOE SMOILIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPaBICHUS pa3BUTHsI COOCTBEHHOM SMOLIMOHANBHOMN Cepbl, ObITh YBEPEHHBIM B cebe;

caMOpEeryJIupOBaHMUS, BKJIFOYAOLIET O CaMOKOHTpOJIb, yYMEHHUE [IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIHOCOOHOCTh aJanTHPOBATHCS K HMOLMOHAIBHBIM
W3MEHEHUSM U TPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEl MOTHBAIlMM, BKJIIOYAIOUICH CTPEMJICHUE K JOCTHXKEHHUIO LIeJIM U YCIEXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE JAEHCTBOBATH UCXO/I U3 CBOUX BO3MOKHOCTEH;

SMIIATUH, BKIJIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOILMOHAIBHOE COCTOSIHME JAPYTHUX,
YUUTBIBATh €T0 MPU OCYLIECTBICHUH OOIIEHNUS, CIOCOOHOCTh K COUYBCTBHUIO M COTNEPEKHUBAHUIO;

COIMANIFHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JOJIbMU, 3200 TUTHCS, IPOSBIIATH UHTEPEC U pa3pemiath KOH(IUKTHL

HNPEAMETHBIE PE3YJIbTATDBI

K xoHiy obyuenust B 10 kJacce mpeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHU:

JIEMOHCTPUPOBATh Ha TMpUMEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KAapTHUHBI MHUpA, B Pa3BUTHH COBPEMEHHON TEXHUKH U TE€XHOJOTHUH, B MPAKTUUYECKOU
NESITEILHOCTH JIIOCH;



YUUTBIBATh TPAHUIBl MPUMEHEHHS HW3YYEHHBIX (PU3NYECKUX MOJENel: MaTepuabHas
TOYKA, MHEPIUAIbHAS CHCTeMa OTCYETa, a0COJIOTHO TBEPIOE TENO, WACATBHBIA ra3, MOACITU
CTPOCHHMS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBINA ICKTPUUECKUM 3aps] IPU pELICHUU
(buznuecKux 3a1ay;

pacrio3HaBaTh (hU3MYECKHe SBICHUS (MIPOLECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJISIPHO-KUHETUUECKOM TEOPUM CTPOEHHUS BELIECTBA M 3JIEKTPOJMHAMHKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEWHOE MBM)KEHHE, CBOOOJHOE NaJIEHUE Tell,
NBIKEHHUE TI0 OKPYKHOCTH, WHEpUHUs, B3auMojencTBue Ttei, auddys3us, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJl, U3MEHEHUE 00bEMa Tell NpU HarpeBaHUU
(oxJytaXkieHUn ), TEIJIOBOE paBHOBECUE, HCIIApEHHE, KOHACHCAllUs, IaBJIEHUE, KpUCTAIIIIN3aLus,
KUIIEHHE, BIAKHOCTb BO3J/lyXa, MOBBIIICHUE JAaBJICHUS ra3a IpU €ro HarpeBaHUHM B 3aKPHITOM
cocyze, CBfA3b MEXKIy IapaMeTpamMu COCTOSIHMSI ra3a B H30IpOLECcCax, 3JIEKTpU3alus Tell,
B3aMMOJICHCTBHE 3apsAI0B;

OTMCHIBaTh MEXaHWYECKOE JIBUKEHUE, HCMOJb3ysl (U3NYECKUE BEIMYMHBI: KOOPAMHATA,
MyTh, NEpPEMEIECHNUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJla, UMIYJIbC Tejla, KUHEeTHYecKas
SHEeprus, NOTEHLHUaJbHAsl APHEPrus, MexaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
ONMCAaHUU TPABWIBHO TPAKTOBaTh (U3MUECKHH CMBICT HCIOJB3YEMBIX BEIUYHH, UX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (OPMYJIbl, CBSA3BIBAIOIIUE TAHHYIO (DU3UUECKYIO BEIUUUHY
C APYTUMH BETUYNHAMU;

OTHCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA Tel U TEIUIOBBIE SBJICHUS, HCHOJb3YS
¢u3znueckue BETUYMHBI: JaBJICHHUE Tra3a, TeMIlepaTypa, CpeAHsAs KUHETHYecKas DSHEepTus
Xa0TUYECKOTO JIBUYKEHHS] MOJIEKYJ, CpEIHEKBaJpaTU4HAs CKOPOCTb MOJIEKYJN, KOJHMYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprus, padora rasza, Ko3((UIUEHT IMOJIE3HOrO JEHUCTBUS TEIMJIOBOTO
JIBUTATEJIS; TIPU OMMCAHUH TTPABMIIHHO TPAKTOBATh (PU3HUECKUI CMBICI UCTIOIB3YEMbIX BEJIMUWH,
uxX 0003HAYeHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJINYMHY C IPYIrUMU BEJINYMHAM;

ONMCBIBATh M3YyYEHHBIE 3JEKTPUUYECKHE CBOWCTBA BEIIECTBA U JIIEKTPUUYECKHUE SIBJICHUS
(mpo1iecchl), UCTONB3YST (PU3NYECKUE BEIUYUHBI: AJEKTPUUYECKHUI 3apsisi, AJIEKTpHUYEcKoe MoJe,
HaIpsDKEHHOCTh  MOJIA, NOTEHIHMAI, pPa3sHOCTh IMOTEHUMAJIOB; IPHU ONHCAHUU IPABUIBHO
TpakToBaTh (U3NYECKUH CMBICT HCHOJb3YEMbIX BEJIWYMH, MX OOO3HAYEHHUS] W EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOJb3Ys (U3NYECKHE 3aKOHBI U
MPUHIMUIIBL: 3aKOH BceMupHoro TaroteHus, |, Il u |1l 3akonsr HproTOHa, 3aKOoH coXxpaHeHUs
MEXaHUYECKON PHEPrUH, 3aKOH COXPAHEHUSI UMITYJIbCa, IPUHLUI CYNEPIIO3ULUN CUJ, IPUHLHUIT
PaBHOIIPaBUsI UHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, A30BbIC 3aKOHBI, CBS3b CpPEIHEH KHHETHYECKOW SHEPruu TEIUIOBOIO JBHMKEHUS
MOJIEKYJI C aOCOJIIOTHON TeMIepaTypoil, MepBbI 3aKOH TEPMOIMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOT0 3apsiia, 3akoH KynoHa, NPUITOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BHIPAXKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH ) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIEC MPUHIUIIBI ICHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nauyaTth yCIOBHS MX O€30MaCHOTO MCIOIb30BAHUS B TOBCEAHEBHON KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIENOBAaHUIO (PU3UYECKHX SIBICHUI M MPOLIECCOB C
WCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX HM3MEPEeHHH, Tpu 3ITOM  (OPMYyIUPOBATH
npobiemMy/3agayy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcOoOMpaThb YCTAaHOBKY W3
MPeII0KEHHOTO 000PYAOBaHUS, TPOBOJAUTH OTIBIT M (JOPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh TPSAMBIE U KOCBEHHBIE H3MEpEHHs (U3UYECKUX BEITUYHMH, TPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEeHUs M HCIOJb30BaTh M3BECTHBIE METObBI OICHKHU
MOrPELTHOCTEN U3MEPEHUN;

HCCIIEIOBAaTh 3aBHUCHMOCTH MEXAy (PU3NYECKUMHU BEIMYMHAMH C HCIOJIb30BaHUEM
MPSMBIX HW3MEPEHHH, MPU OSTOM KOHCTPYHPOBaTh YCTAHOBKY, (DUKCUPOBATH PE3YIbTATHI
MOJIyY€HHOM 3aBHCUMOCTH (DU3UYECKUX BEIUYUH B BHJIE TAOMUI[ U TpadUKOB, JIe1aTh BBIBOBI
0 pe3yabTaTaM HUCCIEA0OBaHUS;

cobOmrofarh mpaBuiIa O€30MacHOrO TpyAa MpH TPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOW M  IMPOEKTHOW JIEATENIbHOCTH C
WCIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U JTA0OPAaTOPHOTO 000PYAOBAHNUS;



pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIONb3Ys
¢u3nvecKkre 3aKOHbI M MPUHLIUIIBI, HA OCHOBE aHAJN3a YCIOBHS 33Jaull BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (QOPMYIIBI, HEOOXOIUMBIEC aIs €€ perieHwus,
MPOBOJIUTH PACUETHl M OLICHUBATH PEATbHOCTH MOJyYEeHHOTO 3HAaUCHUs (PU3MUYECKON BEINYHHBI,

pelaTh KaueCTBEHHBIE 3aJauyd: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO LIETIOUYKY
paccyXJeHHul ¢ ONOpOl Ha U3yYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBICHUS;

UCIONB30BaTh MPU pEHICHHMH Y4YeOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIOHHBIC
TEXHOJIOTUU JUISl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUU U IPEACTABICHUS Y4eOHOU U
Hay4YHO-TIONYJISIPHOM HMHGOpMaIMK, MOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJM3UPOBATH MOJTyIaeMyI0 HH(POPMALIUIO;

MIPUBOJIUTH IPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIONB30BAaTh TEOPETUYECKUE 3HAHWA N0 (HU3UKE B TOBCEJAHEBHOW JKU3HU IS
obecrnieueHrs 0€30IacCHOCTH MpHU OOpallleHnH ¢ MIPUOOPaMU U TEXHUYECKMMHU YCTPONUCTBAMHU, JUIS
COXPAHEHHS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYyNIbl, palMOHAJIbHO pacHpenesTh OOS3aHHOCTM U  IUIAHUPOBATh JESATENBHOCTh B
HECTaHJAPTHBIX CUTYalUAX, a/leKBaTHO OLIEHMBATh BKJIAJ Ka)JOrO U3 yYaCTHUKOB T'PYIIBI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kiiacce mpeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y OOyUaIOLIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MHUpA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJOTHH, B IPAKTUYECKON
NeSITEeNIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHUS M3YyYEHHbIX (GU3NYECKUX MOJeNeil: ToueyHbIN
IEKTPUYECKUM 3apsl, Jy4 CBETa, TOYCYHBIM HCTOYHUK CBETa, SJCpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO si/Ipa MIPH PELICHUN (GU3UUECKUX 3aau;

pacrio3HaBaTh (U3UYECKUE SBIEHUS (MPOIecChl) M OOBSICHATH MX Ha OCHOBE 3aKOHOB
IEKTPOJUMHAMUKN U KBAaHTOBOW (DPU3MKM: 3JIEKTpUYECKas NMPOBOAUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMYECKOE, MAarHUTHOE [JCHCTBUS TOKA, B3aMMOJCHCTBME MAarHUTOB, 3JIEKTPOMAarHUTHAas
MHIYKIHSA, ACWCTBHE MarHUTHOTO IIOJISI Ha IPOBOJHUK C TOKOM M JBIKYIIMHCSA 3apsmn,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaKEHHE,
npejaoMieHue, HHTepdepeHuus, Auppakuus W NOJApU3aLUs  CBETa, JAUCHEPCUs CBETA,
dhoTornekrpuueckuii 3¢dexT (pororddekrt), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEHYIATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAs U UCKYCCTBEHHAs! PaJUOAKTUBHOCTD;

ONMCBIBATH HU3YYEHHbIE CBOMCTBA BEILECTBA (2JIEKTPUUYECKUE, MArHUTHbBIC, ONTHYECKUE,
JIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPEll) U 3JIEKTPOMArHUTHBIE SBICHMS (IIPOLIECCHI),
UCHOJNb3ys (U3UYECKUE BEIMYMHBL: SJIEKTPUUECKUM 3apsa, cuja TOKa, 3JIEKTPUUYECKOe
HaIpPsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh MIOTEHIUAJIOB, 3JIEKTPOABIKYILAsl CUIA,
paboTa TOKa, MHIYKLUS MarHUTHOrO Mouisd, cwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrusl 3JIEKTPUYECKOI0 M MArHUTHOTO MOJIeH, MepuoJ M 4YacToTa KojeOaHWil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B IpOlLlecce FapMOHUYECKUX 3JIEKTPOMAarHUTHBIX
KosebaHul, (POKyCHOE paccTOsSHHME M OINTHYECKas CWia JIMH3bI, MPU ONUCAHUU IPABUIIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICIT HCIOJIb3YeMbIX BEIMYMH, HUX OOO3HAYEHMS W €AWHUIIbI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETMUHUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCMOJB3Ysd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHWTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
uMnynbc (OTOHA, MEpPHOJ IMOoJypacnaja, SHEpPrus CBS3W aTOMHBIX sJiep, NPU OMUCAHUHU
MPAaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJNB3YEMbIX BEJIMYMH, UX OO0O3HA4YEeHUs U
€IMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIIME AHHYIO (DPU3WYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaYeHHE (PU3NUECKOI BETUUUHBI;

aHAJM3UPOBaTh (PU3MUECKHE MPOLECChl U SBJICHUS, UCIONB3yd (DU3MYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3akoHBl IOCIEJOBATENBHOIO M MAPAJUIENBHOIO COCIMHEHUS
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH DJJEKTPOMarHUTHOM  MHAYKIUHM, 3aKOH
MPSIMOJIMHENHOTO PACIpOCTPAaHEHUsl CBETA, 3aKOHBl OTPAKEHUs CBETA, 3aKOHBI IPEJOMJICHUS



CBETa, ypaBHeHHE DOiWHIITeHHa I (GoTodhPeKTa, 3aKOH COXPAHEHHS DSHEPrUH, 3aKOH
COXpaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHHUsS JJIEKTPHUYECKOro 3apsia, 3aKOH COXPAHEHUs
MaccoBOI0 4HCla, MOCTyaaTbl bopa, 3aKOH pajgMOaKkTHMBHOIO pacmaja, IpU 3TOM pa3iauyaThb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCIOBUs (TpaHUIIbI,
001acTH) NPUMEHUMOCTH;

ONPEEIATh HAIlpaBJIIEHUE BEKTOpa MHAYKIIMM MArHUTHOTO IOJIS IIPOBOJAHMKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenia;

CTPOUTh U OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJTHATE JKCIIEPUMEHTHl 110 HMCCIEJOBAHUIO (PU3MUYECKUX SBJICHUH M TPOIECCOB C
HCIOJIb30BAHUEM  MPSAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu 3ToM  (opMyInpoBaTh
npobieMy/3agady ¥ TUINOTE3y Y4eOHOro OKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MIPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BBIBOJIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIC W3MEPEHHUS (PH3MUYECKHX BEIUYMH, IPH 3TOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUS M MHCIOJNb30BaTh W3BECTHBIE METOJIbl OLIEHKH
MIOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJTUYHH C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHUI:
P 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YyIbTATHI MOJTYYEHHOH 3aBUCHUMOCTH
¢u3nuecKux BEIWYMH B BHUAE TaOMUI W TrpauKOB, JeNaTh BBIBOJABI 1O pe3yibTaTaMm
UCCIIEIOBaHUS;

coOmoare mpaBuia O€30MACHOrO TpyJda NpH INPOBEICHUM HCCIEAO0BAaHMM B pPaMKax
y4eOHOIr0 DSKCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENIbCKOM M NPOEKTHOM JEATENbHOCTH C
MCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemary pacu€THble 3aJadd C SBHO 3aJaHHON (M3MYECKOM MOJeNblo, HCIONb3Ys
(u3nyeckue 3aKOHbI ¥ MIPUHIIUIIBI, HA OCHOBE aHAJIW3a yCJIOBHS 3a/1a4l BHIOMPATh PU3NYECKYIO
MOJENb, BBIACHATh (U3NYECKHUE BEIUYMHBI M (OpMyJbl, HEOOXOAWMBbIE A €€ peleHus,
IIPOBOJIUTH PAcU€Thl M OLICHUBATh PEAIbHOCTD MOyYEHHOI'O 3Ha4eHUs (PU3NYECKOI BETMUNHBI;

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBAaTh JIOIMUYECKH HENPOTHBOPEUYHMBYIO IIETIOYKY
paccyKJeHHU ¢ ONIOPOH Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMS,;

UCIOJb30BaTh MPU pEIICHUMM Y4eOHBIX 3a7ad COBPEMEHHbIE HMH()OPMAIMOHHbIE
TEXHOJIOTUU JUIl HOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAlMH U TPEACTaBICHUS yuyeOHOH u
Hay4YHO-TIONMYJISIPHOW MH(POPMALMKU, NOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OPMAILHIO;

OOBSICHATh IPUHIMIIBI ICHCTBUS MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB, pa3indaTh
yCIIOBHSI UX 0€30M1aCHOI0 UCIIOJIb30BaHUs B [IOBCEHEBHOM KU3HU;

IPUBOAMUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3MKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHUE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HaHUA 10 (U3UKE B IOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHus 6€30MaCHOCTH IIPU 0OpaLIEHUHU ¢ TPUOOpaAMH U TEXHUYECKMMHU YCTPONHCTBAMH, AJIS
COXpaHEHHUS 3JI0POBbsI U COOJIIOZICHUSI HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpele;

paloTath B IpymIie C BHIIOJHEHUEM PA3IMUHBIX COLMANBHBIX poJieH, IJIaHUPOBATh paboTy
IpYyIIbl, palMOHAIBHO paclpelesiiTh OOA3aHHOCTM U IUIAHUPOBATh JICATEIBHOCTh B
HECTaHJAPTHBIX CUTYallUsX, aJCKBaTHO OLIEHMBATh BKJAJ KaXJOTO U3 YYaCTHUKOB TPYIIbI B
peleHre paccMaTpuBaeMOi MpOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunyecTBO 9acoB DJIeKTPOHHBbIE
. HanmeHnoBaHue pa3ae/ioB U TeM (undposbie)
Ne i/ S —— Beero KoﬁnTpo.ﬂLHme HpﬁaKTI/I‘lCCKI/Ie 0GpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
Pazgen 1.0U3UKA U METO/IbI HAYUHOI'O IIO3HAHUA
1.1 ®du3MKa 1 METO/Ibl HAYYHOT'O TTO3HAHUS 2 bubmaorexa LJOK
] https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2.MEXAHUKA
bubmmoreka [{OK
2.1 Kunemaruia 5 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 Jlunamuka ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznea 3.MOJIEKYJISAPHASI ®PU3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubmuorexa [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOUHAMUKHI 10 1 https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BELIECTBA. 5 bu6mmoreka [JOK
' daz30BbIC TEPEXOIBI https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24
Pazgen 4.9JIEKTPO/IMHAMUKA
bubmuoreka [JOK
4.1 JreKTpocTaTuKka 10 1 https://m.edsoo.ru/7f41bf72
49 ITocTosiHHBIN dIEeKTpUYECKU TOK. TOKHU B 12 1 1 bubnuoreka [IOK
' pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO HACOB I10 68 3 4

I[TPOTPAMME



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

KosnnyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM u¢posBbIe
Ne i/ NpOrpaMMEI pasi Beero Konrpoibubie | IIpakTHyeckue f,lép(ff(m ar e.l)mnm e
padoThI padoThI pecype
Paznea 1.9JIEKTPOJANMHAMHUKA
11 MaruautHoe noje. DIeKTpOMarHUTHasI 11 3 bubnuorexa [JOK
WHTYKLUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2.KOJIEBAHUSA U BOJIHBI
21 MexaHndeckue 1 JIeKTPOMarHuTHBIE 9 1 bubnuorexa [JOK
KoJIeOaHUs https://m.edsoo.ru/7f41c97c
29 MexaHndecKkue 1 IeKTPOMarHuTHBIE 5 bubnuoreka [IOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuoreka [IOK
23 Ok 10 3 https://m.edséf).ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3.0CHOBBI CIEITUAJIbHOM TEOPUU OTHOCHUTE.Ih

HOCTH

31 OCHOBBI CIENUATIBHON TEOpUH 4 bu6mmoreka [IOK
' OTHOCHUTEIHLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®PU3UKA
. bu6mmoreka [JOK
4.1 OneMeHThI KBAaHTOBOH ONTUKHU 6 https://m.eds00.ru/7f41c97¢
bubnuoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
4.3 ATOMHOE 1O 5 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Pa3nea S.OJIEMEHTBI ACTPOHOMHUHU 1 ACTPOPU3UKH

5.1 DeMeHTBl aCTPOHOMMHU U aCTPOUIUKU

7

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

Hroro no pasaeny

7



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Pa3nesa 6.0bOBIIAIOIIEE IOBTOPEHUE

bubnuorexa [JOK
6.1 Obobmaiomee nosTropenue 4 https://m.edsg).ru/7f4lc97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC

Ne KoJsnyecTBo yacoB Jlata JJIeKTPOHHBbIE HU(PPOBHIE

u/n Tema ypoka Beero Kourpoasubie | IlpakTuueckue W3ydenus o0pasoBaTejibHbIE

padoTsI padoThbI pecypchl
®usrka — H npu .
1 Ha;‘-IH:Ie Me;l(})];f:l (I)IO?I,)H;)ISI/?: 1 Bubnmorexa HOK
https://m.edsoo.ru/ff0c32e2

OKPYXAIOIIEro MUpPa
Ponb u MecTo pusnku B

2 (hopMUPOBaHIHN COBPEMEHHOM 1 bubnuoreka [JOK
HAYYHOW KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATETLHOCTH JIFOIeH
MexaHndeckoe JBHKEHHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nBwkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHUE

4 PaBHOMEpHOE MpAMOJIMHENHOE 1 bubmuorexa [JOK
JBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOTTMHEWHOE 1 bubmuorexa [JOK
JBHKCHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bu6mmoreka [IOK
CBOOOHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc

7 EEE?KZ?{?E?ZS&?&??I?E;IH ?[.OIIKI/I 1o 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
e Tamon Moo cnerewss | 1 Bufimiorera LIOK
. https://m.edsoo.ru/ff0c3be8
orcyera. IlepBblii 3akoH HproTOHA

0 | cymepnomamnt e, Bropowisacon | 1 BuGmiorera LIOK

) y https://m.edsoo.ru/ff0c3be8
HproToHa a1 MarepuaibHOU TOUKU

10 Tperun 3akoH HproToHa nis 1 bubnuorexa [IOK
MaTepHaJIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8

11 3akoH BceMHpHOTO TArotenus. Cumia 1 bubnmoreka [JOK
TsokecTH. [lepBast kocMuueckas https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c3508
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https://m.edsoo.ru/ff0c372e
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CKOPOCTb

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

bubmuoreka [JOK
https://m.edso0.ru/ff0c3e18

13

Cuna tpenus. Kospduuuent
TpeHust. Cuiia CONpOTUBIICHUS IPU
JBUKEHHUU TeJa B )KUAKOCTU WU
rase

bubmmoreka [{OK
https://m.edso0.ru/ff0c3f76

14

[TocrynarensHOE U BpamaTesbHOE
JIBUKEHHE a0COIIOTHO TBEPIOTO
tena. MoMeHT cuibl. [lnedo cuibl.
YcnoBust paBHOBECUS TBEPAOTO TeJIa

bubmmoreka [{OK
https://m.edso0.ru/ff0c41a6

15

NMnynsc maTepralbHOM TOYKH,
CUCTEMBI MaTEPUAIIBHBIX TOYEK.
NmMnynbe critbl. 3aKOH COXpaHEHUS
MMITyJIbCca. PeakTuBHOE IBH)KEHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff0c43d6

16

PaGoTta 1 MOLITHOCTD CHUITBI.
Kunernueckast sneprus
MarepuaibHOi Touku. Teopema 00
W3MEHEHUH KUHETUYECKOW SHEPTUU

bu6moreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUSL.
[ToTeHnuumanpHast SHEPTUS YIPYTO
nehopMUPOBAHHOW TIPY>KUHBI.
[ToreHuunanpHas SHEPTUs Tea
BOJIM3H IMOBEPXHOCTH 3EMITH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IloTennmansHEIE U
HENOTEHIUAIbHEIE CHIIBI. CBSI3b
paboThl HEMTOTEHITUATIBHBIX CHIT C
HM3MEHEHUEM MEXaHUYECKOW SHEPTUH
CHUCTEMBI TeJI. 3aKOH COXpPaHECHUS
MEXaHUYCCKOW PHEPTUH

bubnuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JIaGoparopHas paboTa
«MccnenoBanue cBsi3u pabOThI CUITBI
C U3MEHEHHEM MEeXaHUYEeCKOM
SHEPIUuH Tella Ha mpumepe
pacTsHKEHHsI PE3UHOBOTO KI'yTay

20

KonTtpospHast paboTa 1o Teme

bu6mmoreka [JOK



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

«Kunemaruka. JlunHamuka. 3akOHbI
COXPAHEHUSI B MEXaHUKE

https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKO U
Teopun. bBpoyHOBCKOE NBHKEHUE.

Anpysust

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep JBUKEHUS U
B3aMMOJCHCTBUS YaCTHUIl BEIIECTBA.
Mopenu cTpoeHust ra3os,
KUJKOCTEN U TBEPABIX TEI

23

Macca monekyn. KonnuectBo
BemiectBa. [locrosinHas ABoraapo

24

TermoBoe paBHOBECHE.
Temmepatypa u e€ uamepeHue.
[IIkasra remnepatryp Llenscus

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
CpeaHel KUHETUYECKOM SHEPruun
JBUKCHUS MOJIEKYJ. YpaBHEHUE
MenneneeBa-Knaneitpona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlampToHa. ['a30BbIEC 3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO Tra3zay

29

N3omnporieccsl B uaealbHOM rase u
uX rpaduueckoe npecTaBlieHue

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

30

Buytpennsis sHeprus
TEPMOAMHAMUYECKOU CUCTEMBI U
cIocoOrI e€ n3MeHenus. Kommyectno
TEIUIOTHI U pabota. BHyTpeHHss
SHEPrUsi OTHOATOMHOIO UJI€aTbHOTO
rasa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buasl Tennonepenaun

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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VYnennrHasg TEIIOEMKOCTD BEIIECTBA.

KosnuecTBo TeIuoTsl npu

bubmuoreka [JOK

32 Terutonepenaue. AaradaTHbIN https://m.edso0.ru/ff0c5¢c36
poI1Iecc
[IepBblii 3aKOH TEPMOJMHAMUKH U bubnuorexa [JOK
33 .
ero MpUMEHEHHE K U30IpoLeccamMm https://m.edsoo.ru/ff0c5efc
w | Horomoen mouseon B LOK
PHpoJie. BTOp https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Tpunnun nevicreus u KT/ bubmmoreka [{OK
TEIUTOBOM MAIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOPHEPTETHKHI
38 Sﬁ%i?f;f;fazp (1?I/II<31/IK21 OcCHOBBI bubmorexa [TOK
: https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKI)
39 El\glizpe?iaig:?;jnﬁ Tgl\gle{OBBI bubmorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKI
40 [TapooOpazoBanre U KOHICHCAIIHSL. bu6mmoreka [IOK
VcnapeHrie u KUICHIe https://m.edsoo.ru/ff0c63b6
21 mmnoers wostya. Hacsmmensii Bubanorexa IOK
map yxa. m https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucramimyeckue u
p | merime e Ao B LOK
P A https://m.edsoo.ru/ffoc65f0
kpuctaibsl. CoBpeMeHHbIE
MaTepHabl
PO — BuGmnoresa LIOK
g ' https://m.edsoo.ru/ff0c6708
Cybnumarus
44 YpaBHeHHe TEIIIOBOro OaaHca bubmmorexa [IOK

https://m.edsoo.ru/ff0c6820
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https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

Onexrpuzanus Tei1. DIEKTPUUECKUN

bubmuoreka [JOK

45 3apAL. J1Ba BHAA DIICKTPHYECKNX https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOogHMKH, TUAIECKTPUKU U
46 H(F))JIYH;[OBO[IHI/?KI/I. 3aK(I))H bubmmorexa [IOK
https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs IEKTPUIECKOTO 3apsiaa
B3aumoencrBue 3apsiioB. 3aKoH
47 KynoHa.HToqeqHLH/fI;nﬂeKTpH%CKHH“ bubmorexa [TOK
https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpsisk€HHOCTB IEKTPUYECKOTrOo
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
AIIEKTPUUYCCKHUX TOJICH. JIMHUU https://m.edsoo.ru/ff0c6df2
HaINPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTOo
49 TTOJIS. HOTeHIII/IaJ'IPPa3HOCTI) bubmorexa [TOK
https://m.edsoo.ru/ffoc6f00
TTOTEHITNAJIOB
[TpOBOTHUKH U TUIJICKTPUKH B
50 SHI)CKTp)(J;CTaTI/I‘IeliKOM nolle. bubmorexa [TOK
https://m.edsoo.ru/ff0c7018
JlysnexTpuueckas MpOHUIIAEMOCTh
51 OnekrpoeéMkocTb. KoHmencarop bubmorexa [TOK
https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIIOCKOTO
52 KOHL[eII;caTopa. DHeprus bubmorexa [IOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJICHCATOpa
53 JlaGopaTtopHnas pabdota "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[TpuHIMO NeiCTBUS U TPUMEHEHHE
KOHJICHCATOPOB, KOMHPOBATIHHOTO
54 amnmnapara, CTpyHHOTO IpUHTEpA.
DneKTpocTaTU4ecKas 3alluTa.
3azeMJIeHHE HIIEKTPOIpUOOPOB
DNEKTPUYECKUN TOK, YCIIOBHS €r0
cyuectBoBaHus. [IocTOstHHBIN TOK.
55 Cuna toka. Hanpsbxkenue.

Conpotusnenue. 3akon Oma Juist
ydacTka [enu



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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56

[MocnenoBarenbHOE, MapajliebHOE,
CMEIIAHHOE COCTMHECHUE
npoBoIHUKOB. JlaGopaTopHas
pabota «/3y4eHrne CMENIaHHOTO
COC/IMHECHUS PE3UCTOPOB)

0.5

bubmuoreka [JOK
https://m.edsoo0.ru/ff0c7410

57

Pabota 1 MontHOCTH
ANIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bubmmoreka [{OK
https://m.edso0.ru/ff0c7838

58

3axon Oma Juis MOJIHOM (3aMKHYTO)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlabopatopHnas pabora
«M3mepenune DJ]C ucTouHMKa TOKA U
€r0 BHYTPEHHETO COMPOTHBIICHUS

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

DIeKTpOHHAas MPOBOIUMOCTh
TBEP/BIX METAJUIOB. 3aBUCUMOCTH
COITPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIpOBOIMMOCTh

60

DIEKTPUYECKUH TOK B BAKyyMe.
CBOWCTBA JIEKTPOHHBIX MYYKOB

61

[TonynpoBoAHUKH, UX COOCTBEHHAS
Y IpUMECHasi TPOBOAUMOCTD.
CowucTBa p—N-niepexoa.
[TonynpoBoAHUKOBBIE TPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUYECKUH TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs TUCCOLUAIUS.
DIEeKTpoIn3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DIJIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSITENLHBIN U
HECAMOCTOSITEIIbHBIA Pa3psijl.
Monnus. I1mazma

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DJeKTpUYecKue MPUOOPHI U
YCTPOMCTBA U UX TPAKTUYECKOEC
npumMeHeHue. [IpaBuia TeXHUKH
0€e301acHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

65

O6o06maromuit ypok

bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

«IJEKTPOIMHAMHKAY

https://m.edsoo.ru/ff0c88be

KonTtposneHas paboTa o teme
«Qnekrpocraruka. [locTosHHbBIN

bu6mmorexa [{OK

66 ANIEKTPUUYCCKHiA TOK. TOKH B ! https://m.edsoo.ru/ff0c8a8a
Pa3ITUYHBIX CpPElIax»
P BHBIN k. KoHTposibHas
67 ngzlia 1o TZB[(; PRI 1 bubmorexa [TOK
e " https://m.edsoo.ru/ff0c8c56
JIEKTPOIMHAMUKA
68 PezepBHblit ypok. O0oOmIarommii 1 bubnuorexa [JOK
ypok 1o Temam 10 Kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka Kont I Jlata oOpa3oBaTeJibHbIE
/i Beero POJIbHBbIE pPaKTHYeCKHe Wiyenus p
padoThI padoThbI pecypcbl
[TocTostHHBIC MarHUTHI U UX

1 B3auMoO/IeiicTBHE. MarHuTHOE ToJIe. 1 bubnuorexa [JOK
BekTop MarHuTHOW UHYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKLIIMHU
MarauTHO€ 10JIe MPOBOJIHHUKA C

2 TokoM. OnbIT Dpcresa. 1 bubnnorexa [JOK
B3aumoeiicTBre POBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHnas pabota «3y4yeHue

3 MarHETHoIr)o HOJI;SI KaTyIHKI/Iy: 1 1 bubmorexa IOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME€ MarHMTHOTO TOJIST HA
MPOBOJHUK ¢ TOkOM. Cuia Amrepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuorexa [JOK
«HccnenoBanue neiCTBHS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MarHUTHOTO TOJISl HA

5 JBHOKYITYIOCS 3apSKEHH YO 1 bubmuoreka [JOK
yactuily. Cuna Jlopenia. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHia
DNeKTpOMarHUTHASE MHYKIIHS.

[ToTox BeKTOpa MarHUTHOM

6 uaaykuuu. DJ1C uHayKuun. 3akoH 1
ANEKTPOMArHUTHON MHIYKIIHH
®Dapanes
Jlaboparopnas pabota

7 «I/I(6:::)JI'I)G,Z[?)1]§E[HI/I£ }I6BieHI/I}I 1 1 bubmorexa LIOK

- https://m.edsoo.ru/ff0cal50
3JIEKTPOMArHUTHOM MHIYKITUN

8 NunykTuBHOCTH. SBIEHUE 1 bu6mmoreka [JOK
camounaykuuu. 3J1C https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

CaMOMHJIYKIIMH. DHEPrus
MarHUTHOT'O NOJISl KaTYLIKU C TOKOM.
DNIEKTPOMArHUTHOE T0JIe

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
AJIEKTPOMAarHMTHI,
JJIEKTPOIBUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHIL,
VMHJYKIMOHHAs [1eYb

10

O6o0matomuii ypok «MarautHoe
noJjie. DIeKTpOMarHuTHas
WHIAYKIHA»

bubmmoreka [{OK
https://m.edso0.ru/ff0cab82

11

KonTponsnas pabora o teme
«MaruuTtHoOe 1noe.
BHGKTPOMaFHI/ITHaﬂ HUHAYKOHS

bubmmoreka [{OK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKUE
kojebanus. 'apmMoHnyeckue
KosjebaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpamnienue sHepruu

bu6moreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnas pabota
«HMccnenoBanue 3aBUCHMOCTH
Mepro/ia MaJIbIX KoJieOaHmii Tpy3a
Ha HUTH OT JUTMHBI HUTH U MacChI

rpy3a»

14

KonebaTenbHBIH KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJiebaHus B UACaTbHOM
KoJiebaTeIbHOM KOHTYpe. AHANIOTUs
MEXAY MEXaHUYECKHUMH U
AJIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

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

15

®opmyna Tomcona. 3akoH
COXpaHEHUs DHEPTUH B UICAILHOM
Kos1e0aTeIbHOM KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

HpeI[CTaBJ'IeHI/Ie 0 3aTyXaromux
KOJICOAHUSX. BLIHy)KI[CHHBIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0chb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

MEXaHMYECKUE KOJICOaHus.
Pesonanc. BemyxneHHbIe
SHCKTpOMaFHI/ITHBIe KOJIe6aHI/I$I

17

IlepeMeHHBIN TOK.
CuHyconjaJIbHbIM IEPEMEHHBIH TOK.
MOoOIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JIEUCTBYIOLIEE
3HAQ4YEHHUE CUJIBI TOKA U HANPSHKEHUS

bub6mmoreka [{OK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoactso,
nepenava u noTpedaeHue
ANEKTPUYECKOMN SHEPrUuU

19

YCTpOUCTBO M MPAKTHUECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, TEHEPATOPA IEPEMEHHOTO
TOKa, JINHUM AJIEKTpoTiepeaady

bubmmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH ITPU
IIPOU3BOJICTBE 3JEKTPOIHEPIHH.
Kynbrypa ncnonb3oBanust
JIEKTPOIHEPTUU B IOBCEIHEBHOW
AKHU3HU

21

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHEHHS U
JuinHa BoJiHbl. [lonepeunsie u
MIPOJIOJIbHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh
3ByKa. BeicoTa ToHa. TemOp 3ByKa

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

23

DIEeKTpOMarHUTHbIE BOJIHBI, UX
CBOMCTBA U CKOpOCTh. [1Ikana
3JIEKTPOMAarHUTHBIX BOJIH

bubmuoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHHI/IHLI paguoOCBA3U U
TeneBuaeHus. Pa3Butue CpeaAcTB
CBs3U. Paguomokamus

25

KonTtponsHas padora «Konebanus u
BOJIHBD)

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssMOIMHENHOE PacIpOCTPAaHEHUE

bu6mmoreka [JOK



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

CBETa B OJHOPOJHOM Cpee.
ToueuHsblil ICTOUHUK cBeTa. Jlyu
cBeTa

https://m.edsoo.ru/ff0cd350

OTtpakeHue cBera. 3aKOHbI

bubmuoreka [JOK

27 OTPAKEHUS CBETA. [Toctpoenue https://m.eds0o.ru/f0cd4e0
M300paKeHUH B TUIOCKOM 3€pKaJie
[Ipenomiienne ceera. [lonHoe

28 BHYTPEHHEE OTpaKEHUE. bubnuorexa [JOK
[penenbHBIA YOI OJIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHUS
JlabopaTtopHas pabota «3mepenue bubnuoreka [JOK

29 )
MOKAa3aTelis MPEIOMIICHUSI CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue n3odpaxeHuit

30 B JIMH3E. CDopfdyﬂa TOHKOprJIPIHSLI. bubmmorexa HOK

https://m.edsoo.ru/ffOcddle

YBenuueHue JUH3bI
JlabopaTtopHnast pabota

31 «MccnenoBanue CBONMCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. CoXHBINA COCTaB

30 oenoro cBera. lIet. JTabopaTopnast
pabota «Habmroaenue nucrnepcuu
CBETa»

33 HNurepdepennus cpeta. Judpakmus bubnuoreka [JOK
cera. JlndpaxkironHas pemeérka https://m.edsoo.ru/ff0ced22

34 [TonnepedHOCTH CBETOBBIX BOJIH. bubmuoreka [JOK
[Monspuzanus ceTa https://m.edsoo.ru/ffOcf02e
OnTuueckue MpudOPHI U YCTPOICTBA

35 U yCJIOBHS MX 0€30MacHOTO
MIPUMEHEHHS
['panuIel MPUMEHUMOCTH

36 KJIaCCUYECKOW MEXaHHUKH. bu6mmoreka [JOK
[MTocTynaTel crienManbHOW TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCUTEIBHOCTD Bubmorexa LIOK

37 OJIHOBPEMEHHOCTH. 3aMeIICHHUE

BPCMCHHU U COKPAIICHUC IJIMHBL

https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

DHeprus U UMIYJbC

38 peNATUBUCTCKON yacTULbl. CBSA3b bubmuoreka [IOK
MacChl C SHEPTHEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi NoKos
KonTtponsHas padora «OnTHKa.

39 OCHOBBI CHIENMATILHOM TEOpUN BH6H_HOTeKa HOK

https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH)

40 ®ortonsl. opmyna [1nanxa. bubnuorexa [JOK
DHeprus 1 UMIyJbc HOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE

bubmmoreka [{OK

4 2:;32?&?” Omprret A. T https://m.edsoo.ru/ffOcffc4
3akonsl poTodrpdexra. YpaBHeHue

42 DuHmTerHa g GoTosddekra. Eggg?/(gzzziorﬁ/ffo 4015e
«Kpacnas rpanuma» horodddexra — '

Hasnenne ceera. OnbiTol I1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue yCcTpoicTBa u

44 MPaKTUYECKOe MPUMEHEHHE!
dhoTormeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0

45 Pemrenue 3aga4d mo reMe «IJI1eMEHTBI bu6mmoreka [JOK
KBAHTOBOM OIITHKU https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE Bubnmorexa [IOK

46 Pezepdopna o paccesnuro o- .
yactull. [InanerapHas Mojens atoma https://m.edso0.ru/ff0d091a

bubmuoreka [JOK

47 Hoctynarst bopa https://m.edsoo.ru/ff0d0Oafa
Nznyuenue u nornomienre GoToOHOB

48 MIpH ePEX0ie aToMa C OJTHOTO bubnuoreka [JOK
YPOBHS HEPTHUHU Ha ApYroi. Bumer https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousHOBBIE CBOMCTBA YacTULl. BOJIHBI

49 ne bpownns. KopnyckynspHo- bubmmorexa [IOK

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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https://m.edsoo.ru/ff0cffc4
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BBIHY>KACHHOC U3JTYyYCHUC

50

OTKpbITHE PATUOAKTUBHOCTH.
OmnbiThl Pesepdopna mo
OIIPE/ICJICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYUCHUS

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

51

CporictBa anbda-, 6era-, raMmma-
n3iydeHus. BiousHue
PaMOaKTUBHOCTH HA KUBBIC
OpTraHU3MBbI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW
Oera-pacnaj. ['amma-u3inydyeHue

bu6mmoreka [IOK
https://m.edso0.ru/ff0d1162

53

DHeprus cBA3U HyKJIOHOB B S/IpE.
SAnepHblie peakuuu. SAnepHbin
peakrtop. [IpoGnembl, TepCEKTUBHI,
9KOJIOTMYECKUE aCIEeKThI IJIEPHOU
SHEPreTHKU

bu6moreka [IOK
https://m.edsoo0.ru/ff0d1356

54

DneMeHTapHbIe YacTulbl. OTKpbITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
perucTpaiyu MeMEeHTaPHbIX
yactull. Kpyrieiii cron
«DyH/1aMeHTalbHbIE
B3auMoOaeucTBUI. EquHCTBO
(buznyecKou KapTUHBI MUpa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nH0ro HeOa. Co3Be3aus,
SIPKHUE 3BE3/IbI, TUIAHETHI, UX
BUaUMOE JaBmKeHue. CollHeUHast
cHcTeMa

56

Counuie. CoHeuHast akTUBHOCTb.
Hctounuk sueprun CoJiHIla U 3BE3]T

57

3BE31IBI, UX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/bI ITTaBHOU
IIOCJIEI0BATEILHOCTU. BHyTpeHHEee
cTpoenue 38€31. COBpeMEHHBIE
IIPEJICTABJICHMSI O IPOUCXO0KICHUU U



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

spostrory COJIHIA U 3BE3]T

58

Mneunsin [1yre — Hama
I'anaxtuka. [lonoxenue u
nBrokenne Cosnna B ['anakTuke.
lNamaktuku. Y€pHbIe AbIpHI B sApax
TaJIaKTUK

59

Bcenennas. Pa3z0eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe uznydenue.
MeraranakTuka

60

Hepemennsie npoOnembl
aCTPOHOMHHU

61

KontponpHas padoTa «51eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06maromuit ypok. Ponb ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHISCKOM, COIHATbHOM B
ATUYECKOH chepax nesTeTbHOCTH
YyeJioBeKa

63

O6o06matromuii ypok. Poss 1 mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAyYHOU KapTHUHE
Mupa

64

O6o06maromuii ypok. Poib
(bu3nvecKoit Teopuu B
(hopMupOBaHHU TIPEACTABICHUN O
(bu3nvecKoi KapTHHE MUPA

65

O6o6maromuit ypok. Mecto
(bu3HYECKON KapTHHBI MHPA B
o0I1IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTaBJICHHUI O PUPOJIE

66

PesepBHbIl ypok. MaruutHoe mnoiie.
DNEeKTpOMarHuTHass UHAYKIHS

67

PesepBHbIit ypok. Ontuka. OCHOBBI
CHEelUaIbHON TEOpUHU




OTHOCUTCIBHOCTHU

Pesepnbrii ypok. KBantoBas usuka.

68 DneMeHTBl aCTPOHOMHUU U 1 brtmmorexa HOK
https://m.edsoo.ru/ff0d1784
acTpoPpU3UKU
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

Msikumies I'. 4., ByxoBues b.b., Corckuit H.H. ®u3uka. 10 knacc. M.
[Ipoceemenue, 2020
Mskuies I'. 4., bByxoBues b.b., Yapyrun B.M. ®usuka. 11 xnacc. M.:
[Ipocsemienue, 2021

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
Enunas xosutekius mudpoBbix o0pa3oBaTeabHbIX pecypcoB http://school-collection.edu.ru
bubmmoreka [{TOK: https://m.edsoo.ru/

Poccwuiickas snekrponHas mkoina https://resh.edu






