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HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mno ¢usuke 0a30BOr0 YpOBHS Ha YpPOBHE CpEIHEro oOIlero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHUU K pe3yjbTaTam
OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHON mHporpaMmmbl, mnpenactraBieHHbIXx B PI'OC
COO, a Takxe c yu€toM (QeaepanbHOl paboueil mporpamMmbl BOCHUTAHUS U
KOHIIENIMU TpenojaBaHus yueOHoro mnpeamera «Pusuka» B 00pa3oBaTeNbHBIX
OpraHu3anusax Poccuiickon Qenepaunu, peanu3yonmx OCHOBHBIE
oOpa3oBaTeabHbIE ITPOTrPaMMBI.

Conepxxanue mnporpaMMbl 1O (HU3MKE HampaBleHO Ha (OpPMUPOBAHUE
€CTECTBEHHO-HAy4YHOW KapTUHbI MHpa oOyuvaromuxcsa 10-11 kmaccoB mpu
oOydyeHun ux ¢us3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBerctByer TpeOoBanusiMm PI'OC COO k
MJIAHUPYEMBbIM JIMYHOCTHBIM, TPEIMETHBIM W METalmpeAMETHBIM pe3yiabTaTaM
oOydeHusi, a TakKe YUYUTHIBAET HEOOXOJUMOCTb peaju3aluu MEXIPEIMETHBIX
cBA3ed (U3MKM C €CTECTBEHHO-HAYYHBIMU YueOHbIMH TmpeameTramu. B Hel
ONPENENAIOTCS OCHOBHBIE €M HU3y4eHUs (PU3MKUM HA ypOBHE CpPEAHEro OOIIero
oOpa3oBaHusl, IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (U3UKU: JIUYHOCTHBIE,
MeTarnpeaMeTHbIe, MpeAMeTHbIe (Ha 0a30BOM yPOBHE).

[Iporpamma no gu3uke BKIIOYAET:

* IUIAaHUpYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (PU3MKU Ha 0a30BOM YpPOBHE, B

TOM 4HCII€ IPEIMETHbIEC PE3YJbTaThl 110 TOJaM O0yUEHHUS;

* coaepxxaHue yueOHoro npeamera «dusnka» mo rogam oOydeHHS.

®du3zuka Kak Hayka o HauOosnee OOMIMX 3aKOHaX HPHUPOJbI, BBICTYMas B
KauecTBe yuyeOHOTo MmpeAMeTa B IIKOJIE€, BHOCUT CYIIECTBEHHBIH BKIJIAJ B CHUCTEMY
3HaHUM 00 okpyxkaromem mupe. llIkonbHbl Kypc (UMK - CHCTEMOOOpPa3yOIIHii
ISl €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI
Je)KaT B OCHOBE TIPOIECCOB U SIBICHUN, H3y4aeMbIX XHMHUEH, OHOJIOTHEH,
¢busnueckorr reorpadueir u actpoHomued. Mcmonb3oBaHWE U aKTHUBHOE
NpUMEHEHHE  (U3MYECKUX 3HAHUW  ONpeneNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJIyYEHUsS] HOBBIX MaTEpHalOB C 3aJlaHHbIMM CBOWCTBAMHU U JPYTHUX.
N3yuenne Qu3NKM BHOCUT OCHOBHOW BKJIaJd B (OPMUPOBAHUE €CTECTBEHHO -
HAay4YHOM KapTHUHBI MHpa OOyyaroluxcd, B (HOPMUPOBAHUE YMEHUU MPUMEHSITh
Hay4YHBIM METOJl MO3HAHUS IPU BHINOJHEHUU UMHU YUY€OHBIX HCCIIEIOBAHUM.

B ocHOBy kypca Qusuku 18 ypoBHA cpeaHero ooOmero oOpa3oBaHHs
MOJIOKEH PSJ HAEH, KOTOpble MOXXHO paccMaTpuBaTh KaK MPUHIUIBI €ro
MOCTPOCHHUS.



Hoea yenocmnocmu. B COOTBETCTBUM C HEW Kypc SABISIETCA JIOTHUYECKU
3aBEpUIEHHBIM, OH COIEPKHUT MaTepuajl U3 BCEX pas3leioB (PU3MKHU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.

Hoesa cenepanuzayuu. B coOTBETCTBUM € HeWl Marepuan Kypca (QU3HKU
o0beIMHEH BOKpYr ¢u3nueckux Teopud. Beagymwum B Kypce sBiIseTcs
dbopMupoBaHuE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTepHUH, BEIECTBE U
nouie.

Hoes eymanumapuzayuu. EE€ peanuzamus mpeanojaraetT HCMOJIb30BaHUE
I'YMaHUTApHOTO MOTEHIHaNa (PU3MYECKONM HayKH, OCMBICICHHE CBSI3U pPa3BUTHUS
¢u3ukn ¢ pa3BuTHeM oOOIIecTBa, a Takke C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU MPoOIieMaMHu.

Hoes  npuxknaonou  Hanpasnennocmu. Kypc — dusmku  mpemmonaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TE€XHUYECKUX M TEXHOJOTMYECKHX TMPUITOKEHUN
M3YUYEHHBIX TEOPUU U 3aKOHOB.

Hoes skonocuzayuu peanusyercsi TOCPEICTBOM BBEJEHUS DJIEMEHTOB
COJIEpKaHUsI, TMOCBSMIEHHBIX JKOJOTMYECKMM MpoOjieMaM  COBPEMEHHOCTH,
KOTOpbI€ CBSI3aHbI C PAa3BUTUEM TEXHUKUM M TEXHOJOTHH, a Takxke OoOCyXIeHUus
npo0JieM pallMOHAIBHOTO MPUPOJIONOIb30BaHUS U IKOJIOTMYECKONH 0€e301acHOCTH.

CTepXHEBBIMU 3JIEMEHTaMHM Kypca (U3UKUM Ha ypOBHE CpEIHEro OO0IIero
oOpa3oBaHus SBIAIOTCA (¢u3nueckue Teopuu (GopMUpOBaHHE MPEIACTABICHHUN O
CTPYKTYpe€ MOCTpOeHUsl (PU3NYECKOU TEOpHUH, poiu (yHIAMEHTAIbHBIX 3aKOHOB U
NPUHLHUIIOB B  COBPEMEHHBIX  MPEACTaBICHHUSIX O NPHUPOJE, TIpaHHIlAX
NPUMEHUMOCTH TEOpHH, [l OINUCAHUS €CTEeCTBEHHO-HAYUHBIX SIBICHUU H
MPOIECCOB).

CucTeMHO-AeSTeTbHOCTHBIN MOAX0J B Kypce (DU3UMKHU peanu3yeTcs Mpexiae
BCEro 3a CU€T OpraHU3aluu SKCIEPUMEHTAIbHON NESITEIbHOCTH OO0yYarolUXCH.
Jlns  Ga3oBoro ypoBHS Kypca (U3MKH - 3TO HCHOJb30BAHHE CHCTEMbI
(GpOHTaNBHBIX KPAaTKOBPEMEHHBIX JSKCIEPUMEHTOB U J1abOpaTOpHBIX padoT,
KOTOpbIE B MporpamMme mo (Pu3uke OOBEIMHEHBI B OOIIMH CIHUCOK YUYCHHUYECKUX
npakTH4YecKux padoT. BeiaeneHue B yka3aHHOM MepedyHe J1abopaTOpHBIX padoT,
NPOBOAUMBIX  JJIsl KOHTPOJS W  OLIEHKH, OCYIIECTBISETCS  y4aCTHUKAMU
o0pa3oBaTeIbHOTO Mpollecca MCXOJAsl M3 OCOOCHHOCTEW IJIAHUPOBAHHUS U
ocHamieHusi kabunera (¢usuku. Ilpu osTOM obOecrmedmBaeTCs  OBJIAJICHUE
0o0y4YalomUMHUCS YMEHUSIMHU MPOBOJAUTH KOCBEHHBIE HW3MEPEHUS, HUCCIEJOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEJIMYMH U T[OCTAHOBKY ONBITOB IO MPOBEPKE
NPEIOKEHHBIX TUIIOTES.

bonpnioe BHUMaHHE YACIACTCA PCIICHUTIO paC‘IéTHBIX N Kad4C€CTBCHHBIX
3ajgad. HpI/I 9TOM JJIA pacqéTme 3aJga49 IPUOPUTCTOM ABJIANOTCA 3aJa4H C ABHO
Sa,Z[aHHOfI (1)H3H‘1€CKOI>1 MOJCIJIbIO, ITO3BOJIAIOINC IPUMCHATh U3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTU Kak M3 OJHOr0 paszjefia Kypca, TaK U HUHTErpUPYsS 3HAHUS U3
pa3HbIX pas3zaenoB. [l kayecTBEHHBIX 3aJay MPUOPUTETOM SBISAIOTCA 3aJaHUs Ha
OoOBbACHEHUE NPOTEKaHMUs (PU3MUECKUX SBICHUU U MPOLECCOB B OKpYKAOUIEH
KU3HHU, Tpelytomue BbIOOpa (U3MYECKOM MOAENM [IJsi CHUTyallMd MpPaKTUKO-
OPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanuamu DPI'OC COO k marepuaibHO-
TEXHUYECKOMY oOOecrneyeHuo yuyeOHOoro mpoiiecca 0a30BbI ypOBEHb Kypca
(Gu3uKHU Ha YpOBHE cpellHero oOuiero oOpa3oBaHuUs JOJKEH M3Y4aTbCsl B YCIOBUSAX
NpeAMETHOro KaOuHeTa (PU3UKUM WM B YCIOBHUSX HMHTETPUPOBAHHOIO KaOMHETa
NpEeAMETOB €CTECTBEHHO-HAYyYHOro IuKJIa. B kaOuHere (U3UKH JOIKHO OBITH
HeoOXxoauMoe JiabopaTopHOe O0O0OpyAOBaHUE JJIsi BBHIMOJHEHUS YKa3aHHBIX B
nporpaMMme no (U3MKE YUYEHMUECKUX MPAKTHUUECKUX paboT U JAEMOHCTPALMOHHOE
obopyaoBaHuUE.

JlemoHCTpanmoHHoe oOopylnoBanue (QopMupyercs B COOTBETCTBUU C
NPUHLUIIOM MHMHUMAJbHOW JOCTAaTOYHOCTH M  OOECNEeUYMBAET IOCTAHOBKY
NEPEYUCIEHHBIX B TIporpaMMme 10 (U3MKE KIIOYEBbIX JEMOHCTpauui s
UCCIEIOBAHUSI  M3y4aeMbIX  SIBICHMHM W  NPOLECCOB, OMIUPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHUI.

JlaGopaTopHoe o0OOpymOBaHUE ISl YUYCHUYECKUX TMPAKTUYECKUX padboT
dbopmupyercss B BUIE TEMAaTHUUYECKHUX KOMILUIEKTOB U OOECIEUMBAETCA B pacuéTre
OJIHOTO KOMIUIEKTa Ha JBYX oOydaronuxcs. TemaThyeckue KOMILIEKTHI
nabopaTopHOro OOOpYJOBaHUS JOJDKHBI OBITh IMOCTPOCHBI HAa KOMIIJIEKCHOM
UCIIOJb30BaHUU AHAJIOTOBBIX M LU(POBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IU(POBHIX JTa00pATOPHUIL.

OCHOBHBIMHU LENSAMH U3y4eHUs1 GU3UKHU B 00LIEM 00pa30BaHUU SABISIOTCS:

* (QopMupoBaHue wHHTEpeca M CTpeMJIeHHS OOYYalOlUXCAd K HaydyHOMY
U3YUCHHUIO MPUPOABI, PA3BUTHUE WX HHTEIJIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

* Ppa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJE MO3HaHUA U (OPMUPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOILIEHUS K OKPYKAIOUIUM SIBICHUSIM;

* (opMupoBaHME HAay4yHOTO MHUPOBO33PEHHUS KaK pe3yJbTara H3Yy4YeHUs
OCHOB CTPOEHHSI MaTepUu U (PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKU;

* (QopmupoBanue yMmeHUN OOBICHATH SBJIEHUS C  HUCIOJb30BAHUEM
(bu3NYeCKUX 3HAHUN U HAyYHBIX JI0KA3aTeJIbCTB;

* (opMupoBaHue mnpeacTaBICHUW O poiau (UKMKH I PA3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHue 3TUX Lielied o0ecrneunBaeTcs PEUIeHUEM CIENYIOIHUX 3a/ad B

mpolecce U3yueHus: Kypca (GU3UKU Ha YPOBHE CpeHETO 00I1ero oo0pa3oBaHus:



* mnpuoOpeTeHue CHUCTEMBI 3HAaHUU 00 o0mux bu3nvecKux
3aKOHOMEPHOCTSX, 3aKOHaX, TEOPUX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, JJIEKTPOJAMHAMUKY, KBAaHTOBYI (U3HKY U
AJIEMEHTHI acTpPOPU3UKY;

* (QopMupoBaHue yMEeHUN MPUMEHSTh TEOPETUUYECKHE 3HAHUSA  JUIS
oObsACHEHUA (PU3NUECKUX SABJICHUNW B TMPUPOAEC U IS MPUHATHUSA
MIPAKTUYECKUX PELICHUU B IIOBCEAHEBHOU JKU3HU;

* OCBOGHHE CIOCOOOB pEIICHUs pa3IU4YHBIX 3ajJady C SBHO 3aJaHHOMN
¢uznyecko MoOJeNblo, 3ajay, IM[O0JpPa3yMEBAIOIIUX CaMOCTOSATENIbHOE
co3JaHue (pU3MUECKON MOJieNu, aIeKBaTHOW YCIIOBHSM 3a/1auH;

* mnoOHMMaHHe (U3UYECKHX OCHOB M MPUHLMUIIOB JEUCTBUA TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOLECCOB, UX BIMUSHHS HAa OKPYKAIOIIYIO
cpeny;

* OBJIAJICHUE METOJAAMH CaMOCTOATEIBHOIO IUIAHUPOBAHUS WU MPOBEICHUS
(GU3NYECKUX HKCIEPUMEHTOB, aHajiu3a W HMHTEpHpEeTaluu HHPOpMAaIUH,
ONpPEAEIEHUS] JOCTOBEPHOCTH IMOJYYEHHOIO PE3yJIbTaTa;

* CO3JaHHE YCIOBUHU JUIS PAa3sBUTHUS YMEHUW INPOEKTHO-HUCCIEIOBATEIBCKOM,
TBOPYECKOU JEATEIIbHOCTH.

Ha wuzyuenue ¢usuku (06a30BbIi YpOBEHb) Ha YPOBHE CpPEAHETrO OOIIEero
obpazoBanus orBoauTcsa 136 wacoB: B 10 kiacce - 68 yacoB (2 yaca B HEIEJNIO), B
11 xmacce - 68 yacoB (2 yaca B HEJEIO).

[Ipennaraempiii B mporpamMme Mo (u3MKe MepeueHb JTadopaTOpHBIX U
MpaKTUYEeCKUX palboT SBISETCS PEKOMEHJIOBAaHHBIM, YUYMTENb JeJlaeT BbIOOD
NpOBEJEHUsS Ja0OpaTOPHBIX pabOT U OMNBITOB C YYETOM HHIUBUAYAIbHBIX
0COOEHHOCTEM O0ydaronuxcs.



COAEPKAHUE OBYYEHUA
10 KJIACC

Pa3zgen 1. ®u3uka u MeTOAbl HAYYHOTO MO3HAHUS

®usuka - Hayka o npupoae. Hayuneie MeTOAbI NO3HAHUSA OKPYKAIOLIETO
mupa. Ponp 3kcnepuMmeHTa MW TEOpUM B IpoLEcCe IIO3HAHUS IPUPOIBI.
DKCIepUMEHT B (U3HKE.

MopenupoBanue (U3MYECKUX ABJICHUNW M TpoleccoB. HayuHble rumortessl.
duznueckue 3aKOHbl U TEOPUU. ['paHUIBl MPUMEHUMOCTU (U3UYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Pons m mecto Qu3uku B (POpMHUPOBAHHMU COBPEMEHHOM HayuyHOW KapTHHBI
MHpA, B IPAKTUYECKOMN AECATEIBHOCTH JIKOJIEH.

Jlemoncmpayuu

AHanioroBple ¥ UU(POBBIE HU3MEpPUTENbHBIE MNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Pa3ngen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JABHIKCHUSA.
Cucrema orcuéra. TpaekTopus.

[lepememienne, CKOpOCTh (CpeIHSAsl CKOPOCTb, MTHOBEHHasi CKOPOCTb) U
YCKOpPEHUE MaTepUalbHOW TOYKH, UX MPOEKUHWH HAa OCH CHCTEMBbl KOOpJHHAT.
CiioxkeHne nepeMENICHU U CIOKEHUE CKOPOCTEN.

PaBHOMepHOE U pPaBHOYCKOPEHHOE IMpsAMOJIMHEWHOe aBuxkeHue. ['paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, IyTH M IEepPEMEUICHUS
MAaTEpPUAJIbHON TOYKU OT BPEMEHH.

CBobOonHoe majzeHue. Y CKOpeHHe CBOOOIHOTO IMaJCHUS.

KpuBonuHeiiHoe  nBWXeHHE.  J[BH)KEHHME  MaTEpUAIbHOM  TOYKM IO
OKPYKHOCTHU C MOCTOSTHHOM 10 MOJYJIFO CKOPOCTBIO. YTJ0Bas CKOPOCTb, JUHEWHAS
ckopocTb. Ilepuoa u yacrora obpaienus. LlenTpocTpemMuTensHOe yCKOpPEHUE.

TexHuueckne yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHUE: CIUAOMETD,
JIBH)KEHUE CHApPSJO0B, LIENIHbIE U PEMEHHBIE MEpeaadHu.

Jlemoncmpayuu

Mogenp cuctempl OTCUETA, WIUIIOCTPALMS KUHEMATUYECKHX XapaKTEPUCTHUK
JBH)KECHUS.

[IpeobpazoBanue ABUKEHHUI C UCMOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B Pa3peKEHHOM IPOCTPAHCTBE.

HaOntonenue nBMXeHUs Tena, OpPOIIEHHOTO IMOJ YrioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTu npu JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamophvie padomol

N3yyeHue HEpaBHOMEPHOI'O ABUKEHHUSA C LEJIBbIO ONPEAEIICHUS] MIHOBEHHOM
CKOpPOCTH.

HNccnenoBaHue COOTHOLIEHHUS MEXIAY IYTSIMH, NPOMACHHBIMU TEJIOM 3a
MIOCJIEAOBATEIbHBIE PAaBHbIE IMPOMEXKYTKM BPEMEHHU I[IPU PABHOYCKOPEHHOM
IBWKEHUHU C HAYaJIbHOM CKOPOCTHIO, PABHOU HYJIIO.

N3yuyenue NBUKEHHUS IIApUKA B BA3KOW KUJIKOCTHU.

N3yuenue aBuxkeHUs Teaa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  or”HocurensHocTH  l'anmmes.  IlepBwii  3akoH  HeroToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpuHuun cynepnoszunuu cui. Bropoi 3akon Herorona
IUI MaTepuaabHOU TOUKU. Tperun 3akoH HprOoTOHA A1 MaTEepUANBHBIX TOYEK.

3akoH BceMupHOro tsarorenus. Cuina Tsxkectu. IlepBas kKocMmuyeckas
CKOPOCTB.

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

Tpenue. Buabl Tpenus (mokosi, ckoibkeHusi, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuna TpeHUsl CKOJIbKEHHSI U cujia TpeHus nokos. KoapdumumeHnt tpenus.
Cuita cOnpoTHUBIEHHUS NIPU JBUKEHUU TEJIA B )KUJIKOCTH WJIU Tasze.

[TocTtynarenbHO€ W BpauiaTeabHOE JABUKEHHE a0COIIOTHO TBEPIOIO Teja.

MoMEHT cuabl OTHOCHUTENBbHO OCU BpameHus. Iliedo cunbl. Ycnosus
paBHOBeCUs TBEPIOIrO TeJaA.

TexHu4yeckne yCTpPOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: MOAUIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHE MacC B3aMMOJECHCTBYIOIIUX TEIl.

Bropou 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTb CWJIBI YIPYTOCTH OT AedopMaluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U IAJICHUM.

CpaBHEHHE CUJI TPEHUS MOKOS, KAYEHUS U CKOJIbKECHUS.

YcioBus paBHOBeCUs TBEPAOIo Tena. Buasl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamophvie padomol

N3yuenue aBuxeHuss Opycka M0 HAKJIOHHOM TIOCKOCTH.



UccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAKIIUX B IPYXKUHE U
PE3UHOBOM 00pa3siie, oT ux jaehopMalni.

HNccnenoBanue yciaoBUM paBHOBECHUSA TBEPAOIO Tela, HMMEKIIETO OCh
BpAILCHUS.

Tema 3. 3akonwvl coxpaneHus 6 MexaHuke

NmMnynec MatepuanbHOM TOYKH (Teja), CUCTEMbl MaTEpUAIBHBIX TOYEK.
Nmnynbc cuiibl ¥ U3MEHEHME UMIyJbCa Teja. 3aKOH COXPaHEHUs HUMIyJbca.
PeaktuBHOE nBHXKEHUE.

Pabora cuibpl. MOMIHOCTD CHJTBI.

Kunerndeckas sHepruss MarepuajibHOW TOYKU. TeopemMa 00 H3MEHEHUH
KUHETUYECKON DHEPTUU.

[TorenunanbHas DHEPrUsl. ITorenunanbHas DHEPIUs YIIPYTO
nepopmupoBanHOi  TpyxkuHBL.  [loTeHnuanbHass  dSHeprus  Tejda  BOJIU3MU
MOBEPXHOCTU 3€MJIU.

[TorenunanbHbIE u HEIOTEHI[MAIbHBIC CHUJIBL. Cas3b paboThI
HEIMOTEHIUAIbHBIX CHJI C HU3MEHCHUEM MEXAHUYECKOW HHEPIUU CHUCTEMBI TEIl.
3aKOH COXpPAaHEHHSI MEXAHUYECKOW SHEPTUU.

Yupyrue u HEyIpyrue CTOJIKHOBCHUS.

TexHu4yeckne yCTpOMCTBAa M NPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIIED,
MPY>KUHHBIN MHUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHUs UMITYJIbCA.

PeaktuBHOE nBHXKEHUE.

[lepexon mOTEHITMATIBHON HEPTUN B KHHETHYECKYIO U 00OpaTHO.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomol

N3ydyenue aOCOMIOTHO HEYNPYyroro yjaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasITHUKOB.

UccnegoBanue cBsizum pabOThI CHIIBI C M3MEHEHHEM MEXaHHUYECKON JHEpPTUu
TEJa HA MPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoaekyasipHasi Gusuka 4 TEePMOJAMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MOJIOKEHUSA MOJEKYJISIPHO-KUHETUYECKON TEOPUM U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe naBuxeHue. [Auddysua. Xapaxrep IBUKEHUS U
B3aMMOJICMCTBUS 4YACTHUIl BelecTtBa. MoJelu CTPOSHUs Ta30B, XUIAKOCTEU U
TBEPABIX TEN U 00BSICHEHHWE CBONCTB BEIIECTBA Ha OCHOBE ATUX Mojeiei. Macca u
pa3mepsl Mosekyn. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkama remneparyp
Lenbcus.



Mopgens  upeanbHoro  rasa.  OCHOBHOE  ypaBHEHME  MOJEKYJISPHO-
KMHETUYECKOM TEOpUM HJeabHOro ra3a. AOCONIOTHas Temmeparypa Kak mepa
CpEIHEH KMHETUYECKOW OHHEPruM TEIJIOBOTO JBWXKEHMs dvactul rasa. Illkana
temnepatyp KenbBuHa. ['azoBbie 3akoHbl. YpaBHeHne MenpaeneeBa-Kiianelpona.
3akoH /lanpToHa. M3o0mpoueccsl B HAEaIbHOM Ta3e ¢ MOCTOSHHBIM KOJHWYECTBOM
BellecTBa. ['paduueckoe MpecTaBlIeHUE M3OMPOLIECCOB: H30TEpPMa, H30X0pa,
nzobapa.

TexHuueckne yCTpoOHWCTBA M NPAKTUYECKOE TNIPUMEHEHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAaIOLIME JAMCKPETHOE CTPOEHHE BellecTBa, ¢GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUMU.

OmnpiThl 10 AU PY3UHN KUIKOCTEN U Ta30B.

Mopenb OpOYHOBCKOTO JIBHXKEHUSI.

Mogens oneita llTepHa.

OnbITHI, JOKa3bIBAOIINE CyLIECTBOBAHUE MEKMOJIEKYJIIPHOT O
B3aUMOJICUCTBUS.

Mopenb, WUTIOCTPUPYIOIIAsi IPUPOLY AABICHUS ra3a HA CTEHKH COCY/Ja.

OnbIThl, WUIIOCTPUPYIOIIME YPaBHEHHE COCTOSHHMS HWJEAIBHOTO Trasa,
M30IIPOLIECCHI.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomol

Ornpenenenne Maccel BO3JyXa B KIACCHOW KOMHAT€ Ha OCHOBE M3MEPEHHI
o0b€Ma KOMHATBI, JJABJICHUS U TeMIIEpaTypbl BO3/1yXa B HEM.

HccnegoBanue 3aBUCUMOCTH MEXIY NAapaMETPaMHU COCTOSIHUS Pa3peKEHHOIO
rasa.

Tema 2. Ocnosvt mepmoounHamuku

TepmoauHamuueckass cucreMa. BHYTpeHHss 3HEprus TEPMOAUHAMUYECKOU
cUCTeMBbI U criocoObl €€ n3meHnenus. KonnuectBo Temnorsl u paborta. BHyTpeHHss
SHEprus OJTHOATOMHOTI'O UJ€AIbHOTO rasa. Buner TEIUIONEPEIaAuH:
TEIUIONPOBOAHOCTb, KOHBEKIUSA, U3JIy4YeHUE. Y AEIbHAS TEIUIOEMKOCTh BELIECTBA.
KosimdecTBO TEmIOTHl NpH TEIUIONEPESAYE.

[Tonsatue 06 anuabatHoM mponecce. llepBblii 3aKOH TEPMOAMHAMUKHU.
[IpuMeHeHnue MepBOro 3akoHa TEPMOJMHAMHKM K H3ompoleccaM. ['paduueckas
UHTepIpeTanus padoThl Tasa.

Bropoii 3akon TepmoanHamMuku. HeoOpatumocTh mpoLeccoB B MpUPOJIE.

TennoBsie MAaILUHBI. [IpuHUHTIBL JNEUCTBHAS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi sHEepruu B TEIIOBbIX MamuHax. Koadduument mnonesnoro
nevictBust TeroBoi wmamuHbl. [lukn Kapro m ero ko3gduIMeHT mo0JIe3HOTrOo
JIeUCTBUS. DKOJOTHUYECKUE MPOOIEMbl TETIOIHEPIeTUKH.



TexHuueckne yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: JBHUIATENb
BHYTPEHHETO CropaHusi, OBITOBON XOJOAMIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHre BHYTpEHHEH HHEpruM Tejla IMpPU COBEPLICHUHM pPaOOThI: BBLIET
npoOku u3 OyTBUIKM MOJ JEWCTBHEM CKAaToro BO3Jyxa, HarpeBanue s¢dupa B
JaTyHHOU TpyOke myTéM TpeHus (BUIEOAEMOHCTpAIus).

N3meHeHne BHYTpEHHEH sHepruu (TeMiiepaTypsl) Tejaa MpH Terionepeaaye.

OnpiT 1mo aauabaTHOMY pACIIMPEHHUIO BO3ayXa (OMBIT € BO3IYIIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, ABUTATENSI BHYTPEHHETO CTOpaHUs, pEaKTUBHOIO
JBUTATEIS.

Yuenuueckuu sxcnepumenm, nabopamophvie padomol

N3mepeHune yneapHON TEIIOEMKOCTH.

Tema 3. Azcpezamnvie cocmoanua eeuecmea. Dazoevie nepexoovi

[TapooOpa3oBanue u koHaeHcauus. Vcnapenue u kuneHue. AOCOIIOTHAs U
OTHOCHUTEJIbHAsA BIIAXKHOCTH BO3AyXa. HacelmeHHbd mnap. YaenbHas TemaoTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIEPaTypbl KUIIEHUS OT JIaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHsie Teraa. AHU30TPONUS CBOWCTB
kpuctamioB. JKunkume xpucramuibl. CoBpeMeHHble MaTepuaibl. I[lnaBieHue wu
Kpuctaju3anus. Y aenbHas TeroTta miasiaeHus. Cyomumanus.

VYpaBHeHHEe TErIoBOro OajiaHca.

TexHnueckne yCTpOHMCTBA M MPAKTHYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH TOJYYECHHUS COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJI€ HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NAPOB.

Kunenue npu noHM>XEHHOM JaBJICHHH.

CnocoObl U3MEpPEeHUS BIAXKHOCTH.

HaOntonenue HarpeBaHus U IUIaBJICHUS KPUCTANIMUYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTAJLIOB.

Yuenuueckuui sxcnepumenm, nabopamoprvie padomol

N3MmepeHne OTHOCUTENIbHON BIAXXHOCTH BO3AyXa.

Paznen 4. DuekTpoauHamMuKa

Tema 1. Inekmpocmamuka

OnekTpu3anms Tel. OJNEKTpUYEeCKUd 3apsald. JlBa BuIa dIEKTpUUYECKHX
3apsaoB. IIpoBOOHMKHM, NMAIEKTPUKH M IOJYHNPOBOJHHMKH. 3aKOH COXPaHEHHS
AJEKTPUYECKOTO 3apsAaa.

B3aumopeiictue 3apsaoB. 3akoH KynoHa. TodedHblil 3JIEKTpUYECKUHN 3apsii.
Onektpuueckoe mnosie. Hanpsok€HHOCTh — 3iiekTpuueckoro mnoisd. [IpuHuun



CYIIEPIIO3UIINN DJICKTPUUECKUX IOoJIeH. JIMHUM Hanps>KEHHOCTU DIIEKTPUUECKOTrO
1OJIA.

PaGora cun  snekrpocraruueckoro  moisA.  Ilorenuman.  PasHocTb
MOTEHIUAN0B. I[IpOBOJMHMKM W JUAIEKTPUKU B DIIEKTPOCTATHYECKOM  IIOJIE.
JusnekTpuyeckas IpPOHULAEMOCTb.

OnekTpoéMKoCcTb. KoHaeHcaTop. DIeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsyKEHHOTO KOHJIEHCATOopa.

TexHu4yeckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: JJIEKTPOCKOIL,
AIEKTPOMETpP, DBIEKTPOCTaTHUECKasl 3alluTa, 3a3€MJIEHHE JJIEKTPOIPUOOPOB,
KOHJEHCATOp, KONMMPOBAJIBHBIN anmnapar, CTPyHWHBIM IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M NMPUHLUI JEUCTBUA DJIEKTPOMETPA.

B3aumopencTBue Haj3JIEKTPU30BAHHBIX TEJI.

DIIEKTPUUYECKOE T0JI€ 3apPSIKEHHBIX TElL.

IIpOBOAHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTHYECKas 3alIUTa.

JIMBNEKTPUKHU B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaropa OT IUIOWaau
IJJACTHH, PACCTOSIHUSA MEXAY HUMHU U JUIJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOopa.

Yuenuueckuu sxcnepumenm, nabopamophvie padomol

N3mepeHne 31eKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpudeckuii mox. Toku e paziuunvlx cpeoax

DJIEKTPUYECKUI TOK. YCJIOBHS CYLIECTBOBAHUS JJIEKTPUUYECKOTO TOKA.
HNctounuku toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsoxenune. 3akoH Oma i yd4acTKa LEIH.

DIJIEKTPUYECKOE CONPOTHUBIIEHUE. Y IEIbHOE CONPOTHBJICHHE BELIECTBA.
ITocnenoBarenbHOE, NApAILIENBHOE, CMEIIAHHOE COECIMHEHUE IPOBOJHUKOB.

Pabora onektpuueckoro Toka. 3akoH Jxoyns-Jlenma.  MomiHOCTb
AJIEKTPUYECKOTO TOKA.

DJIEKTPOABMKYIIasl CWiIa M BHYTPEHHEE CONPOTUBICHHE HCTOYHUKA TOKA.
3akoH Oma 11 OJIHOM (3aMKHYTOM) 3nekTpuueckoit nenu. KopoTkoe 3amMbiKaHue.

DIIEKTPOHHAS MPOBOJIUMOCTh TBEPABIX METAJLIOB. 3aBUCUMOCTh
CONPOTUBIICHUSI METAJIOB OT TeMmIeparypbl. CBEPXIPOBOJIUMOCTb.

DIIEKTpUUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonrynpoBOJHUKHU. Cob6cTBeHHas 17} MPUMECHAS IPOBOJUMOCTD
noynpoBogHUKOB. CBoiicTBa p-n-nepexoaa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKMI TOK B  pacTBOpax MW  paciulaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTHYECKAS JUCCOLMALUs. DIEKTPOIU3.



DJIeKTpuYeCcKuid TOK B razax. (CamMOCTOSITENbHBIM U HECAMOCTOSTEIbHbIN
pa3psa. Monuus. I1na3ma.

TexHuueckne yCTpOHWCTBAa M IPAKTHUYECKOE IPUMEHEHHE: aMIIEPMETP,
BOJIBTMETP, pEOCTAaT, MCTOUYHUKU TOKA, OJJEKTpOHArpeBaTelibHble MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYyMHBIN TUOJ,
TEPMUCTOPHI U HOTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIA JUO, TalbBaHUKA.

Jlemoncmpayuu

N3MepeHue CHIIbl TOKA U HAIPSHKEHUS.

3aBUCUMOCTh COIPOTUBIIEHUS] LWJIMHIPUYECKUX IPOBOJHUKOB OT JUJIHHBI,
IJIONIAJM MTOMEPEYHOr0 CEUYECHUsl U MaTepuana.

CMmemaHHOE COEeIMHEHHWE POBOJHUKOB.

[Ipsamoe wW3MepeHue DIEKTPOABHKYIIEH Cuibl. KOpoTkoe 3aMbIKaHHE
rajJbBaHUYECKOI'0 AJIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBHCUMOCTb COIPOTHUBJIEHUS] METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii paspsaa U IpOBOAUMOCTb BO31yXa.

OIHOCTOPOHHSIS MPOBOJAUMOCTD JUOAA.

Yuenuueckuu sxcnepumenm, nabopamophvie padomol

N3yyeHue cCMEMIaHHOTIO COEIUHEHUs PE3UCTOPOB.

N3MepeHue 3JIEKTPOABUKYLIEH CUJIbl MCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONIPOTHUBIICHHUS.

Habnronenue anekTposusa.

Me:xnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢pusuku 6azoBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
YYETOM COJEPKATEIbHBIX MEKIPEAMETHBIX CBA3€M € KypcamMud MaTE€MaTHKH,
OMOJIOTUM, XUMUH, Teorpaduu U TEXHOJIOTHUU.

MeoicnpeOomemnvle nouamus, CBS3aHHbIE C HM3YYEHHUEM METOJIOB HAy4HOTO
NMO3HAHMS: SIBIICHHE, Hay4HbIM (akT, runoresa, (uU3MUYeckas BEIUYMHA, 3aKOH,
Teopusi, HaOJII0IeHUE, SKCIIEPUMEHT, MOJICIUPOBAHHUE, MOJIENb, U3MEPEHUE.

Mamemamuka:  pelieHHe CHCTEMbl YpaBHEHUW, JUHEWHas (QyHKIUS,
napabosia, runepoosia, UX rpauK U CBOWCTBA, TPUTOHOMETpUUECKUE (YHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX MPOEKIHMHU HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonocus: mexanunueckoe IBHKEHHE B KUBOU mpupojae, auddysus, ocmoc,
TEIIO0OMEH JKMBBIX OPraHU3MOB (BBl TEIUIONEpPENayd, TEIIOBOE PaBHOBECHE),
JJEKTPUYECKHUE SIBJICHUS B )KMBOW IPUPOJE.

Xumus: TACKPETHOE CTPOCHME BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJSPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEI, YXKUIAKOCTEU H



ra3oB, DJJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLMALMSA,
rajbBaHUKa.

l'eocpaghus: BnaxkHOCTHb BO3JyXa, BETPhI, OAPOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHUN C HCIOJIB30BAHHUEM MEXaHU3MOB,
YYET TpeHUs B TEXHUKE, IOAIIHUIHUKN, HCIOJIb30BAHHE 3aKOHA COXPAaHECHUS
UMIIyJbCa B TEeXHHUKE (pakeTa, BOJOMET M JpyTue), ABUTATEIb BHYTPEHHEIO
CropaHus, naponasi TypOuHa, OBITOBOM XOJOAUIBbHUK, KOHAUIIMOHEDP, TEXHOJOTHUU
MOJYy4YEHUsT COBPEMEHHBIX MAaTE€pHaloB, B TOM YHMCJIE HAHOMAaTEpUAJIOB, H
HAaHOTEXHOJIOTUHU, 3JIEKTPOCTaTUUECKas 3allluTa, 3a3eMJICHUE AIIEKTPONpHOOpPOB,
KCEPOKC, CTpyHHBIN IPUHTED, AIEKTPOHAIPEBATEIBHBIE npuodopHI,
3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Pa3pgen 4. DuekTpoauHaMmmnka

Tema 3. Macnumnoe none. I1eKmpomMazZHUMHAA UHOYKYUA

[TocTossHHBIE ~ MarHuThl.  B3ammMOneWCTBHME  IIOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnosie. Bekrop MarauTHOM uWHAyKuMH. IlpuHnun cynepnosunuu
MAarHUTHBIX MoJjed. JImHuM MarHuTHOW WMHAyKuMH. KapTuHa JMHWUNA MarHuTHON
WHIYKUWH MOJISI TOCTOSHHBIX MarHUTOB.

MarauTHoe 10J€ NPOBOJHHMKA ¢ TOKOM. KapTuHa JIMHUKA WHIYKUHAH
MarHUTHOTO TOJIS JUIMHHOI'O NIPSIMOrO IPOBOJHUKA W 3aMKHYTOT'O KOJIBLIEBOIO
MPOBOJIHMKA, KaTyWKU ¢ TOKOM. OmnbsIT Opcrena. BzauMoaeiicTBue NTpoOBOJHUKOB C
TOKOM.

Cwia Amniepa, €€ MOZyJIb U HalpaBJICHHUE.

Cwuita Jlopenua, €€ MOoAyJib U HampaBiieHHE. J[BUKEHHUE 3apsiKEHHOM 4aCTULBI
B OJTHOPOJHOM MarHuTHOM mosie. Pabora cunel Jlopenia.

SBneHue dneKTpoMarHuTHOW HMHAYKIMU. [loTOK BexkTOpa MarHUTHOU
WHIYKOUA. OJEKTPOABMXKYIAS CHJIIA MHAYKIWU. 3aKOH JJIEKTPOMArHUTHOMN
nHaykuun Papanes.

BuxpeBoe »sieKTpUYECKOe IoJe. ODJEKTPOABMKYUIas CHJIa HHAYKIWU B
MPOBOJIHUKE, JABUKYIIEMCS MTOCTYIATENIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTB.  SIBl€HHME  CAMOMHIYKLUMH. OJIEKTPOABMIXKYILAS  CHia
CaMOMHAYKLIHH.

DHEprusi MarHUTHOTO TOJS KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE IIOJIE.

TexHuueckne yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHE: IOCTOSHHBIE
MAarHuThbl, JJIEKTPOMATHUTHI, JJIEKTPOJBUIaTEIb, YCKOPUTEINU 3JIEMEHTAPHBIX
YaCTHI], MHAYKIHOHHAs I1€Yb.



Jlemoncmpayuu

OneIT Opcrena.

OTKJIOHEHNE DJIEKTPOHHOIO MMy4YKa MAarHUTHBIM IOJIEM.

JIvHMY MHAYKUHUU MAarHUTHOTO IOJIS.

B3aumopnencTteue a1ByX NPOBOAHUKOB C TOKOM.

Cuita Amrmepa.

JelictBue cuibl JIopeHa Ha HOHBI JJIEKTPOJIUTA.

SBneHue 3IEKTPOMArHUTHON UHIAYKLHM.

IIpaBuno Jlenna.

3aBHCUMOCTh JJIEKTPOJBHKYIIEH CHJIBI MHIYKIUHA OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO ITOTOKA.

SIBneHne CaMOWHIYKLIUU.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomoi

N3yyenne MarHuTHOIrO IOJsA KaTyLIKU C TOKOM.

HNccnenoBanue 1enMCTBUs MOCTOSHHOTO MardHuTa Ha pamMKy C TOKOM.

HccnenoBanue sBIEHUS DJIEKTPOMAarHUTHOU MHAYKIIUU.

Paznen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONE€0AHUA

Konebarenbnass  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJeOaHUS.
Napmonnueckue kosiebanusi. Ilepumoxa, dacrora, ammiuryna u (asza koseOaHHM.
[IpyXuHHBIM MasgTHUK. MaremMaTuyecKUd MAasTHUK. YPaBHEHUE TapMOHUYECKHUX
konebanuii. [IpeBpamieHrue sHepruu NIpu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHUsS B
uJeaJbHOM KoJie0aTeTbHOM KOHTYpe. AHAIOTUs MEXIYy MEXaHUYEeCKUMHU U
3JeKTpOMarHuTHbIMU  KosieOanusimu. @Dopmyna Tomcona. 3akoH CcOXpaHEeHUs
SHEPIUH B HACAIHHOM KOJI€OATeIIbHOM KOHTYpE.

[IpencraBienue o 3aTyxawIUX KojeOaHUsX. BbIHyXJeHHble MEXaHUYECKUE
konebanud. Pe3onanc. BolHyXeHHbIE I€KTPOMAarHuTHbIE KOJIEOaHUS.

[lepemennbii  TOk. CHHyCOMZANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKAa. AMIUIMTYJHOE M JECHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa H
HaInpsHKEHHUS.

Tpanchopmatop. IlpousBonactBo, mepenadya U NoTpedICHUE IIECKTPUUECKOM
DHEPruU. DKOJOTHYECKHE PUCKU MPHU MPOU3BOACTBE 3JIEKTpodHepruu. KyibTypa
UCIIOJIB30BaHUS 3JIEKTPOIHEPTUH B MMOBCEJHEBHOM KU3HU.

TexHu4yeckne yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHHUE: JIEKTPUYECKUU
3BOHOK, T'€HEPATOP MEPEMEHHOTO TOKA, JIMHUH 3JIEKTpOoNepeaay.

Jlemoncmpayuu

UccnenoBanue mnapaMeTpoB KojaeOaTeIbHONM CHCTEMBl (NMPYXKUHHBIM WM
MaTeMaTUYECKUI MAasTHUK).



HaOnronenue 3aTyxaromux KojaeOaHUN.

HccnenoBanue CBOMCTB BBIHYXKJEHHBIX KOJIEOAHUI.

Habnronenne pe3onanca.

CB0oOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS.

OcuuniorpaMmbl (3aBUCHUMOCTH CHJIBI TOKA U HAIpPSDKEHUS] OT BPEMEHH) s
AJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHanc mnpu mocienoBaTENbHOM COCAMHEHUM PE3UCTOpa, KaTyLIKH
WHIYKTUBHOCTH M KOHJIEHCATOpA.

Monenp JIMHUU 3JIEKTPONEpEIayuH.

Yuenuueckuu sxcnepumenm, nabopamophvie padomol

HccnenoBanue 3aBUCMMOCTH NEpUOJAa MalblX KoJeOaHUM Tpy3a Ha HUTHU OT
JUTMHBI HUTU U MaccChl Tpy3a.

HccnegoBanue NEPEMEHHOTO0 TOKa B ILENH M3 [OCJIEA0BATEIIBHO
COEMHEHHBIX KOHJEHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE 60JIHbL

Mexanuyeckrne BOJIHBI, yclioBUs pacnpocTpaHeHus. Ilepumon. Ckopocts
pacnpocTpaHeHUss M JUIMHa BOJIHBL. [lomepedHple HW TPOAOJIBHBIE  BOJIHBI.
Nutepdepenuus u nudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ['poMkocTh 3Byka. Bricotra Tona. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CIIOBUS HM3JYYEHHS 3JEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtauus BektopoB E, B, V B anekTtpomaraHutHoil BosiHe. CBOWCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpa)X€HUE, MPEJIOMIICHHE, MoJigpu3anus, audpaxuus,
unreppepennuss. CKOpoCTh 3IEKTPOMArHUTHBIX BOJIH.

[IIkama 3JIEKTpPOMAarHUTHBIX BOJIH. [IpMMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHOUIIBI PAJUOCBSA3U U TENEBUACHUA. Pagnosnokanus.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEeH Cpelibl.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JMArHOCTHMKA B TEXHHKE M MEIULHHE, paaap,
paguoONpUEMHHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCTpaHEHUE MOMEPEUHbIX U MPOJOJIbHBIX BOJH.

KoneOmntomeecs: Teno Kak UCTOUHHUK 3BYKa.

HaOnronenune oTpakeHUs: U MPEIOMIICHUS] MEXaHUYECKUX BOJIH.

HaGnronenne unrepdepeHinu 1 1uppakiimiiy MEXaHUYeCKUX BOJIH.

3BYKOBOI PE30HAHC.

HaOnronenune cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KoJeOaHUH.



HccnenoBanue CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpaXXeHUe,
NpeIoMIICHUE, MOsIpu3anus, qudpakuus, HHTEpPEpeHLIUs.

Tema 3. Onmuka

I'eomerprueckas onruka. IlpsaMonuHelHOE pacnpoCTpaHEHHUE CBETa B
ogHopoaHou cpene. JIyu cBera. TouedHbIM HCTOYHUK CBETA.

OTtpaxxeHnue cBeTa. 3akoHbl OTpaxeHus cpera. l[locTpoeHune uzoOpaxeHUW B
IJIOCKOM 3€pKaJie.

[Ipenomienue cBeta. 3aKOHBI IpeJOMIICHHUS! cBeTa. AOCOIOTHBIN MMOKa3aTelb
npenomienus. llonHoe BHyTpeHHee oTpaxenue. IIpenenbHbI yros MOJHOIO
BHYTPEHHEI0 OTPaXXECHUS.

Hucnepcus cBeta. CioxHBIN cocTaB 6enoro ceera. L[Ber.

CoOuparomue u  paccewBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHMEe W ONTHYecKas cuiaa TOHKoM nuH3bl. [locTpoeHue uzoOpaxeHui B
coOMparoNIMX U pacceuBaroIIuX JuH3ax. Popmylia TOHKOW JHMH3bI. YBeJIHUYEHHUE,
TaBaeMoe JIMH30H.

[Ipenensl NPUMEHUMOCTH F€OMETPUUECKONU OINTHUKHU.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaONOIEHUS MaKCUMyMOB W MHUHMMYMOB B HHTEpPEpPEHUHUOHHOU
KapTUHE OT ABYX CHMH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakius cera. JudpakinuonHas pemeérka. YciaoBue HaOIw0AeHUsA
IJIaBHBIX ~ MAaKCUMMyMOB IpU  MaJ€HUM  MOHOXPOMAaTHYECKOTO  CBE€Ta Ha
IU(PaKIUOHHYIO PEIIETKY.

[Tosstpuszanus cBera.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: OYKH, JIyIIa,
doToanmnapaT, MNPOEKIHMOHHBIM ammapar, MHKPOCKOI, TEJIEeCKON, BOJOKOHHAas
ONTHKA, TU(PpaKIUOHHAS pelIETKa, TOJISIPOUS.

Jlemoncmpayuu

[IpsiMosIMHEHOE pACIpPOCTpPAaHEHUE, OTPAKEHUE U INPEIOMIIEHUE CBETa.
OnTtuueckue npudopshl.

[TostHOE BHyTpeHHEe oTpaxkeHue. Mozaenb CBeTOBOA.

HccnenoBanue cBOWCTB U300paKEHUI B JTMH3aX.

Mopnenu MUKPOCKOIIA, TEIECKOIIA.

Habnronenue maTepdepeHnnm crera.

HaOnronenue nudpakuuu cera.

Habnronenue nucnepcum cBera.

[Tosmydyenue criekTpa ¢ HOMOIIBIO NPU3MBI.

[TonydyeHnue criekTpa ¢ MOMOIIBI0 AU(PAKIHOHHON PEIIETKH.

HaOntonenue nonsipuzanuu CBeTa.

Yuenuueckuu sxcnepumenm, nabopamophvie padomol



N3mepenune nokasaresns npeaoMIIEHUs CTEKIIA.
HccnenoBanue cBOWCTB M300paKEHUI B JTMH3aX.
Habnronenne nucnepcuu cBera.

Pa3nen 6. OcHOBBI cieHAJIBbHON TEOPUH OTHOCUTEIbHOCTH

I'panubl IIPUMEHUMOCTH KJIACCUYECKOU MEXaHUKHU. IToctynaTel
CIIEIMAJIbHOW TEOPUU OTHOCHUTEIBHOCTH: HMHBAPHUAHTHOCTh MOJYJSI CKOpPOCTHU
CBETA B BaKyyMe€, IPUHIUII OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIUJICHHUE BPEMEHU M COKpallEHUE
JUTUHBI.

DHEPrus ¥ UMILYJbC PEIATUBUCTCKON YACTHULIBI.

CBs3p Macchl C DHEPTUEN M UMITYJbCOM PEISATUBUCTCKOM YaCTHULbI. DHEPIus
ITOKOS.

Paznen 7. KBanTtoBas pusuka

Tema 1. dnemenmuvl K6aHMOG0U ONMUKU

®otonbl. Popmyina [Inanka cBsizu s3Hepruu POTOHA C €r0 YaCTOTOM. DHEprus
U UMIyJbC (HOTOHA.

OTtkpeiTue u uccienopanue porodpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBHenue OIitHimTeitHa st pororddexra. «KpacHas rpaHunar»
dbororddexra.

HaBnenne cBera. OnbiTel I1. H. Jlebenena.

XUMHUYECKOE IEHUCTBUE CBETA.

Texuuueckue yCTpoWCTBA W MPaKTUYECKOE MpUMEHEHUe: (OTOIIEMEHT,
dboTomaTuuK, CoHEeUHasi 0aTapes, CBETOIHO/I.

Jlemoncmpayuu

®oT03¢h(PeKT Ha yCTAHOBKE C IMUHKOBOMW TMJIACTHHOM.

Hccnenoanue 3aKkoHOB BHeUIHEro Gotodddexra.

Cseronuon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiThl Pesepdopna mo paccesHuro a -4acTHL.
[lnmanerapHas moaens aroma. Iloctynmarel bopa. HM3nydyenune u moriomeHue
(GOTOHOB TpH NEpexojie aToMa C OJHOrO0 YPOBHSI PHEpPruM Ha Jpyrou. Bunsl
criekTpoB. CHieKTp ypOBHEM dHEPTrHUM aTroMa BOJAOPOJA.

BoisiHoBbIe cBoiicTBa yactul. BoaHbel ae bpoinsa. KopnyckynsipHO-BOJIHOBOU
Iy aJIU3M.

CHoHTaHHOE U BBIHYKJAEHHOE U3IIyUYEHHUE.

TexHu4yeckne yCTpOMCTBA M IIPAKTHUYECKOE IPUMEHEHME: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOM), Jla3ep, KBAaHTOBBIM KOMIBIOTEP.



Jlemoncmpayuu

Mognens omnbiTa Pesepdopaa.

OrnpenenieHue JIMHBI BOJHBI JIa3epa.

HaOntonenue nuHeHyaTsiX CIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamophvie padomol

HaOntonenue auHelyaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpOeHHUs snapa. OTKpbITHE
PalHOAKTUBHOCTH. Oneitel  Peszepdopna  mo OIIPEEIICHUIO cocrasa
paguoakTuBHOro wu3nydyeHusa. CpoiictBa anbda-, Oera-, raMMma-u3JIydeHHUS.
BimsiHue paanoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpbiTHe TpoTOHAa M HeiTpoHa. Hyxnonnas moxens sapa ['eitzenOepra-
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M3oTonsl.

Anbda-pacnan. DJNEKTPOHHBII M MO3UTPOHHBIM Oera-pacman. [‘amma-
U3JIy4YeHHE. 3aKOH paJuO0aKTUBHOTO paclaja.

DHeprus CBsI3U HYKJIOHOB B siipe. Slnepubie cuibl. [edext maccsl sapa.

Anepneie peakuuu. Jlenenne u cuHTe3 AA€P.

SAnepusiii peaktop. TepMmosnmepusii cunTe3. [IpoGiemMbl W MEpPCHIEKTUBBI
AJEPHON DHEPreTUKU. DKOJOTHUYECKHE ACIEKTHI SACPHON SHEPTETUKH.

OnemeHTapHble yacTUlbl. OTKPBITHE O3UTPOHA.

Metoapl HAONIOAEHUST U PETUCTPAIIUU JIEMEHTAPHBIX YacCTHLL.

@dyHnamMeHTadbHbIe B3aUMOJENUCTBUS. ENUHCTBO (U3UMYECKONW KapTHUHBI MHpA.

TexHnueckrne ycTpoMCTBa M NPAKTUYECKOE NMPUMEHEHHUE: TO3UMETp, Kamepa
Bunbcona, siaepHsblil peaktop, aromHas Oomo0a.

Jlemoncmpayuu

CU€TunK MOHU3UPYIOIIHNX YACTHUL.

Yuenuueckuui sxcnepumenm, nabopamophvie padomol

HccnenoBanue TpekoB 4yacTHI] (10 TOTOBBIM (oTorpadusim).

Paznea 8. DiieMeHTbI ACTPOHOMHMM M aCTPOPU3IMKHU

Otanbl pa3BUTHsL acTpoHOMUU. [IpuKiiagHO€ U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUHU.

Bun 3Bé3gnoro HebGa. Co3Be3qus, sipkue 3BE3NBI, IUIAHETHI, MUX BUIUMOE
JBUKEHHUE.

ConiHeuyHas cucrema.

Connne. ConnHeyHass akTUBHOCTh. Mcrtounuk sHeprum ConHioa u 3BE3J.
3BE31bl, UX OCHOBHBIC XapaKTEPUCTHKH. JlHmarpamma «CIEKTpajJbHbIA Kiacc -
CBETUMOCTH». 3BE3/Ibl TJIABHOM TOCJEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca -
CBETUMOCTB» ISl 3BE3J TJIABHOM MOCJIEN0BATEIbHOCTU. BHYTpeHHEE CTpOeHHE



3BE31. COBpPEMEHHBIE MPEACTABICHUA O NPOUCXOXKIACHHH W dBosrounu CoyHOa u
3BE31. DTamnbl )KU3HU 3BE3]I.

Muineunbiid IIyte - Hama [amaktuka. Ilonoxenue u nBuxenune ConHia B
lNanaktuke. Tunel ranaktuk. PaguoranakTtukyu m kBasapbl. UEpHBIE ABIPBI B sAApax
rajakTHK.

Bcenennas. Pacmupenne Bcenennoit. 3akon Xab60sa. Pasberanue ramaxkTuk.
Teopus bonpwmioro B3psiBa. PennkroBoe n3nydyeHue.

Macmrabnas crpykrypa Beenennoil. MeraranakTtuka.

Hepeménnble npo6iemMbl acCTpOHOMUHU.

Yuenuueckue nabnoo0enus

HaOnronenuss HEeBOOPYKEHHBIM TIJ1a30M C HCIHOJIb30BAHUEM KOMIIbIOTEPHBIX
NPUIOKEHUN ISl OMpPENeNICHHs MOJIOKEHUsSI HEOECHbIX O00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3usi CEBEpHOro MONYIIAPUS U IPKUE 3BE3MBI.

HaOnronenus B teneckon Jlynsl, mianer, Muneunoro I[lyTu.

O0o0mawiee NOBTOpeHUE

Ponp ¢u3uku W acTpOHOMHH B OSKOHOMHUYECKOH, TEXHOJOTHUYECKOM,
COLIMAILHOM U 3TUYECKOUN cepax NesATeIbHOCTH YelOBEKa, pOJib U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM Hay4HOU KapTHHE MHUpa, pojib (PU3MUECKON TeopUH
B (opMHpOBaHMM TpeNCTaBICHUNM O (QU3NUECKON KapTUHE MHUpPa, MECTO
¢u3nYecKkol KapTHUHBI MUpa B OOIIEM psAly COBPEMEHHBIX €CTECTBEHHO -HAYUYHBIX
MPEACTABICHUNA O HMPUPOJIE.

Me:xnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHsa B 11 Kilacce oCyIIeCTBISIETCS C
YY4ETOM COJEpKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMM MaTEMaTHUKH,
OMOJIOTUM, XUMUH, Teorpaduu U TEXHOJIOTHUU.

MeoicnpeOmemnvle nouamus, CBSI3aHHbIE C H3YYEHHUEM METOJOB HAay4YHOTO
NMO3HAHMS: SIBJICHHE, Hay4HbIM (akt, rumnore3a, ¢u3MUeckas BEIUUYMHA, 3aKOH,
Teopusi, HaOII0IeHUE, IKCIIEPUMEHT, MOJICIUPOBAHHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa:  pelieHHE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKHUE
(GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO, BEKTOPbHl M HMX MNPOEKLUHUM HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB,
NPOU3BOJIHBIE JJIEMEHTAPHbIX (YHKIUNA, MpPU3HAKU NOAOOUS TPEYTrOJbHUKOB,
onpeneNieHue MIoNaau MmIocKux Guryp u oobéma Ted.

Buonocus: »nexktpuueckue SBJIEHUS B KUBOM MpUpOJE, KoyieOaTelbHbIE
IBWKECHUS B XKMUBOW INPUPOJE, ONTHUYECKUE SIBJICHUS B KUBOW NPUPOAE, NEHCTBUE
paguanyy Ha )KUBBIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAUIMYECKAss CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl OO0pa3OBaHUS KPUCTAUIMYECKOW PpEIIETKH, CHEKTPaIbHbIN
aHaJIN3.



l'eocpaghus:  MarHUTHBIE TONIOCA 3€MJM, 3aJ€XKH MAarHUTHBIX Py,
doToCchEMKA 3eMHON MOBEPXHOCTH, MPEJCKA3aHUE 3eMIIETPSICEHUN.

Texnonocus: THWHUM DJIIEKTPONEpeNad, T[EHEpaTop IIEPEMEHHOI0 TOKa,
DJIEKTPOJBUIaTeNb, WHAYKLUHWOHHAs I€4Yb, pajap, pPaIuONpPUEMHMK, TEIECBU3O0DP,
anTteHHa, tenedon, CBY-meub, MPOEKIMOHHBIN ammapar, BOJIOKOHHAs OITHKA,
coJIHeuHasi OaTtapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIETI'O OBPA30BAHUA

OcBoenue yueOHOro mnpeamera «®Pusnka» Ha YpPOBHE CpPEIHEro OOLIEro
oOpa3oBaHus (0a30BbIi YPOBEHb) JOJKHO OOECHEUYUTh JOCTHIKEHHUE CIETYIOLIUX
JUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yibTaThl OCBOCHHUS y4ueOHOTO npeamera «Du3nKa» TOTHKHBI
OTpa)kaTb TOTOBHOCTh M CIOCOOHOCTh OOydYaroOUIUXCS PYKOBOJCTBOBATHCS
cOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpHEHTAIlMi, TO3UTHUBHBIX  BHYTPEHHUX  YOEKICHUN,  COOTBETCTBYIOIIHNX
TPAaJULUOHHBIM IEHHOCTAM POCCHIICKOro OOIIECTBA, pAaCHIMPEHUE >KU3HEHHOIO
ONbITa U OMbITA JIESTEIBHOCTH B IPOLECCE pPEATM3allMd OCHOBHBIX HalpaBJICHUU
BOCIIUTATEIILHOW JESITEIbHOCTH, B TOM YHUCJI€ B YACTH:

1) rpa:xIaHCKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXJAHCKOM MO3ULIMKM 00YYaIOIIETroCcs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUUCKOTO OOLIECTBA;

NPUHIATHE  TPAAUIMOHHBIX  OOIIEUENIOBEYECKUX  TYMAHUCTUYECKUX H
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTH BECTH COBMECTHYIO [ESATEIBHOCTb B HMHTEpPECAX I'PaKIaHCKOIO
oO1iecTBa, y4acTBOBaTh B CAaMOYIPaBICHUU B 00pa30BaTEIbHOW OpraHU3aINy;

YMEHUE B3aNUMO/JIEMCTBOBATh C COIMATBHBIMUA MHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSIMUA U Ha3HAUYCHUEM,;

FOTOBHOCTb K T'YMAaHUTAPHOW U BOJIOHTEPCKOMN AEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHMS:

c(hopMHPOBAHHOCTH POCCHUMCKOUN IPaKJaHCKOM UJICHTUYHOCTH,
MaTPUOTU3MA,;

LEHHOCTHOE OTHOIIEHWE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHUXEHHIM
POCCUNCKUX YUYEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO MOBEJICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 U NPUHUMATh OCO3HAHHBIE PEILCHHUS,
OpPUEHTUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NESTEIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJla B TOCTPOCHHE YCTOMYUBOrO OYIYIIETO;

4) 3cTeTHYECKOIr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKJIIOYAs 3CTETHUKY HAYYHOIO TBOPYECTBA,
NPUCYIIETO (PU3HUECKON HAYKE;



5) Tpy10BOT0 BOCIIUTAHUSA:

UHTEpeC K pa3auyHbIM cdepaM NpoPecCUOHANBHOM JeATENbHOCTH, B TOM
YHCJie CBA3AHHBIM C (PU3UKOU M TEXHUKOW, YMEHUE COBEpIIATh OCO3HAHHBIN BHIOOD
Oynyieit npodeccuu U peaan3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE TJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa3OBaHUIO B 00JIACTH
(GU3UKH Ha TPOTSHKEHUU BCEU KU3HMU;

6) 3K0JI0rN4ecKOro BOCIIUTAHUA:

c(OPMUPOBAHHOCTh SKOJIOTUYECKOM KYJIbTYphl, OCO3HAaHHE TIJI00aTbHOTO
XapakTepa 3KOJIOrMYeCKUX Mpooiiem;

IUIAHUPOBAHUE U OCYLIECTBJICHUE JICMCTBUUM B OKPY KAaIOILIEH CPEJe HA OCHOBE
3HaHUS LEJIeH YCTOMYMBOIO Pa3BUTHUs YEJIOBEUECTBA,

paclIMpeHre OmbITa JEATEIBHOCTH 3KOJOTHYECKOW HAIpPaBIEHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUU MO (PU3UKE;

7) HEHHOCTH HAYYHOI'O NMO3HAHMS:

c(OpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UYECKONU HAYKH;

OCO3HAHME LEHHOCTH HAy4YHOM JESATEIbHOCTH, T'OTOBHOCTH B IpPOILECCE
u3yuyeHus:  (QU3MKM  OCYIIECTBIATH  MPOEKTHYI0O M HUCCIEJ0BATEIbCKYIO
NEeATENbHOCTh HHANBUIYAJIBHO U B TPYyIIIE.

METANPEIMETHBIE PE3YJIbTATDI

IHo3HaBaTeabHbIe YHUBEPCAJIbHbIC Y4eOHbIC AeiCTBHUSA
Bba3oBble Jornyeckue aeicTBus:
CaMOCTOSITEIbHO  (OpPMYJUPOBaTh M aKTyalu3upoBaTh  mpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNeNATh LEeNu JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JNOCTUXKEHMUS,
BBISBIISITH  3aKOHOMEPHOCTM U IPOTUBOPEYHUsT B  PacCMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSIX;
pa3pabarbiBaTh IUIaH pelIeHHs MpoOJeMbl C y4E€TOM aHajau3a HMEIOIIHUXCS
MaTepUaIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3yJIbTATOB
LEJISIM, OLIEHUBATh PUCKH IOCIEACTBUN JEATEIbHOCTH;
KOOPAMHUPOBAaTh M  BBINOJHATH pabOTy B YCIOBHUSX  pEajbHOrO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;
pa3BUBATh KPEAaTUBHOE MBIILICHUE MPU PEIICHUU KUZHEHHBIX MPOOIIEM.
ba3zoBbie ucciefoBarenbcKue AeMCTBUA:
BJIAZICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUAMU U METOJAAMU
¢bu3nYecKon HayKu;



BJIQJIETh HABBIKAMHM Y4€OHO-UCCIIEI0BATENbCKON U MPOECKTHOM AEATEIbHOCTU
B 00nactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IMOHUCKY
METOJIOB peIIeHUs 3ajad (PU3HUECKOr0 COJAEpKaHMs, MPUMEHEHHUIO Pa3IM4YHBIX
METOJIOB MO3HAHUS;

BIIAQJIETh BUJIAMH JEATEJIbHOCTH MO T[OJYy4YEHUI0O HOBOIO 3HAHUA, €ro
UHTEpIpeTalu, TMpeodpa3oBaHUI0O U MPUMEHEHHUIO B PA3JIMYHBIX Y4YEOHBIX
CUTyalUsX, B TOM UHCII€ NIPU CO3JaHUHU YUEOHBIX MPOEKTOB B 00JacTu (U3UKH;

BBISIBJISITH [IPUYMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaJlU3UpoOBaTh 3ajauy,
BBIJIBUTaTh THUIOTE3y €€ pEelIeHUs, HaXOAUTh apryMEHThl i J0Ka3aTelbCTBa
CBOUX YTBEpXIEHUMU, 3a7aBaTh MapaMeTpbl U KPUTEPUU PELICHUS;

aHAJIM3UpPOBATh IMOJYYEHHbIE B XOJ€ pEHIeHUS 3aJadyd pe3yJbTarThl,
KPUTHYECKU OIIEHUBATH MX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBUSX;

CTaBUTb W (OPMYJIUPOBaTH COOCTBEHHBIE 3aJauM B 00pa3oBaTeNbHOU
JEeSATeNbHOCTH, B TOM YHCJIE NMPU U3yYEHUU (PU3UKHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIIEHUBATH MPUOOPETEHHBINA OIBIT;

yMETh TMEpPEeHOCUTh 3HaHUA 1o (u3UKe B NPAKTUUECKYIO 00JIacTh
KUZHEACATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00JacTei;

BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTb OPUTMHAIbHBIE MMOJX0AbI U PEIICHUS;

CTaBUTbH MPOOJIEMBI U 33/1aUd, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUS.
PabGora ¢ undgopmanmeii:

BJIQJIETh HaBBIKAMU MOJYy4YeHHS HHPOpMAUUU (PU3UUECKOTO COAECPKAHUS U3
HMCTOYHUKOB PpAa3HbIX THUIIOB, CAMOCTOSITEJILHO OCYIIECTBIISTh IOUCK, aHalu3,
CUCTEMATH3alMI0 M HMHTEpHpeTauuio HHGOPMALMUHU PA3IUYHBIX BUIAOB U (OpM
NpeCTaBIICHHUS;

OLICHUBAThH JIOCTOBEPHOCTh MH(OpMaIIN;

UCIIOJb30BaTh  CpeAcTBa  MH(OOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUM B PEIIEHWHU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OpPTraHU3allMOHHBIX
3a7a4 ¢ CcoOJoJeHHEeM TpeOOBaHUN HSProHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, pecypcocOepexeHusi, MpaBOBbIX U  ITHYECKUX HOPM, HOpPM
nH(pOpMaIMOHHON 0e30MacHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJEpKaHUs B pa3lUyHbIX (opmarax c
y4€TOM Ha3HayeHUs MH(OpPMalMHU U LEJIEBOU ayJIUTOPUH, BHIOUpaAss ONTUMAIbHYIO
dbopMy mpeACTaBICHUS U BU3YyaJIU3aIUU.

KomMMmyHuUKaTUBHBIEC YHHBEpPCaJlbHbIe YYeOHbIC ACHCTBHA:
OCYILIECTBJIATh OOILIEHHEe Ha ypokax (U3MKM U BO BHE-ypPOUHOU
NEeATENbHOCTH;



pacro3HaBaTh MPEANOCBUIKM  KOH(QIMKTHBIX  CUTyallud M CMSATr4arh
KOH(JIMKTHI;

Pa3sBEPHYTO M JIOTUYHO M3JIaraTbh CBOK TOYKY 3pPEHHUS C HCIOJB30BAHUEM
SA3BIKOBBIX CPEJCTB;

IIOHUMATh U MCIIOJIb30BaTh INPEUMYILECTBA KOMAaHAHOW U WHIMBUAYAJIbHOU
paboTHI;

BBIOMpATh TEMATHKY U METOJAbl COBMECTHBIX JEUCTBUU € Yy4YETOM OOIIMX
VHTEPECOB U BO3MOXXHOCTEU KaXKAOTO 4YJIEHA KOJUIEKTUBA;

IPUHUMATh  LEJIM  COBMECTHOM  JIEATEJIIBHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh JCUCTBUS MO €€ JOCTUIKECHHIO: COCTABIIATH IUIAH JICMCTBUHU,
pacrpenensiTb pojad ¢ y4€TOM MHEHHMH YYacTHUKOB, OOCYX JaThb pe3yJbTaThl
COBMECTHOU paloOThI;

OLICHUBATh KAayeCTBO CBOEr0 BKJAJa M KaXJOr0 Y4YaCTHUKAa KOMAaHIbl B
oO1uii pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemyiaraTb HOBBIE IIPOEKThI, OLEHUBATH HJIEU C IO3MLUU HOBU3HBI,
OPUTMHAJIBHOCTH, NPAKTUYECKONW 3HAYUMOCTH;

OCYLIECTBIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B  Pa3JIMYHBIX
CUTYaIUsX, IPOSBIATH TBOPUECTBO U BOOOpakeHUe, ObITh MHUIIUATUBHBIM.

PeryasiTuBHble YyHUBepCaJbHbIe Y4eOHbIe AeiiCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBJISITh MO3HABATEIBHYIO JAESATEIBHOCTh B 00JACTH
GU3MKM M aCTPOHOMHUHU, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAaH PELICHHUS PacYETHBIX M KadeCTBEHHBIX
3a/1a4, MJIaH BBIOJIHEHHUS MPAKTUYECKOW paboThl ¢ yUETOM MUMEIOIIHUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYAaIIHUsIM;

pacmupsATh paMKu y4eOHOTO MpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

JenaTh OCO3HaHHBIM BBIOOpP, aprymMeHTUpoBaTh e€ro, Oparb Ha cels
OTBETCTBEHHOCTh 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBINA OIBIT;

crnocoOcTBOBaTh (OPMUPOBAHHUIO M MPOSIBIECHUIO SPYAUIUMU B 00JacTU
(GuU3UKH, TOCTOSSHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIA U KYJIbTYPHBIH YPOBEHD.
CaMOKOHTPOJIb, IMOIIHOHAJILHBI MHTEJJIEKT:

JaBaTh OILICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJbTATOB IIENSAM;

BJIQJIETh ~ HaBBIKAMHM  [O3HABAaTENbHOW  pedJeKCMH  KaKk  OCO3HaHUs
COBEpUIAEMbIX JIEUCTBUW U MBICIUTENIbHBIX MPOLIECCOB, HUX pE3yJbTaTOB U
OCHOBaHMU;



UCIIOJIb30BaTh NMPUEMBI pediieKCuM JJIsi OUEHKH CUTyalluu, BbIOOpa BEPHOIO
pelIeHus;

yMEThb OIICHUBATh PHUCKM M CBOEBPEMEHHO MPUHUMATh PELICHHS MO0 UX
CHUKEHHUIO;

MPUHUMATh MOTHUBBI M apPTyYMEHTHl JPYTUX TP aHAJINW3€ pPe3yJIbTAaTOB
JeATEeNbHOCTH;

NpPUHUMATH ce0s, MOHUMAasi CBOM HEJOCTAaTKU U JTOCTOMHCTBA;

NPUHUMATh MOTHUBBI M APTYMEHTHI JPYTUX TPU aHajdu3e pPe3yJbTaTOB
JesATEeNbHOCTH;

MpU3HABAaTh CBOE MPABO M MPABO JIPYTUX HA OMIMOKH.

B mporecce noCTHKEHMS JIMYHOCTHBIX PE3yJIbTATOB OCBOEHUS IMPOTPAMMBI
nmo Qusnke I8 ypOBHS cpeaHero ooOmero oOpa3oBaHUsS y OOydYarONIUXCS
COBEPIICHCTBYETCS AMOIMOHAIbHBIN WHTEJLICKT, npearnoaararnun
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHMS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOILIMOHAIBHOE
COCTOSIHME, BUJETh HAIPABICHHUS Pa3BUTHS COOCTBEHHON 3MOLIMOHAIBHON cdepsl,
ObITh YBEPEHHBIM B ceOe;

CaMOpPETyJUPOBaHHUs, BKJIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE MNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJalNTUpPOBATHCI K
SMOIMOHATBLHBIM U3MEHEHHSIM U MPOSBISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALUM, BKJIIOYAIOLIEH CTpEMJIEHHE K JAOCTHKEHHUIO LeJHU U
yCHexy, ONTHUMH3M, WHHUIIMATUBHOCTb, YMEHHME JEHCTBOBaTh MCXOJS M3 CBOHUX
BO3MO>XXHOCTEH;

SMIIaTUH, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHUE
ApPYTUX, VYYUTHIBAaTh €ro MpH OCYIIECTBIECHUU OOIIEHUS, CHOCOOHOCTh K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COIIMAIbHBIX HAaBBIKOB, BKIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaMBaTh OTHOILIECHUS
C IPYTHUMHU JIOJIbMU, 3a00TUTHCS, MPOSBISITH UHTEPEC U pa3peuiaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonny obOyuenuss B 10 kjaacce mnpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpa)kaTb CPOPMHUPOBAHHOCTH y OOyHAIOUIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHBl MHUpPA, B PAa3sBUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU NEATEIBHOCTHU JIOACH;

VUYUTHIBATh T'PAHULBl TNPUMEHEHUS U3YUYEHHBIX (PU3UUYECKUX MOJICIICH:
MaTepualibHas TOYKa, MHEpIMaJIbHas cUcTeMa OTcu€Ta, abCONIOTHO TBEpIOE TEO,
UJIea’bHbIM ra3, MOJEINU CTPOCHMS Ia30B, XUAKOCTEHW M TBEPABIX TEJ, TOYECYHBIU
AIEKTPUUYECKUHN 3aps]l NMPU PELICHUH (PU3HUYECKUX 3a]aY;



pacro3HaBaTh (U3MUYEeCKUE ABJIEHUSA (IIPOLECChl) U OOBSCHATH MX HAa OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYISPHO-KUHETUYECKOM TEOPUU CTPOEHHUS BEUIECTBA U
NEKTPOAMHAMUKU:  PABHOMEPHOE U PaBHOYCKOPEHHOE  NPSIMOJMHEWHOE
IBUKEHHE, CBOOOJHOE TaJeHue TeJ, JBUXKEHUE 10 OKPYKHOCTH, HHEpIHS,
B3auMoJielicTBue Ten, AuQQy3us, OpOyHOBCKOE BUKEHHUE, CTPOCHHE KUIKOCTEU
U TBEPJBIX TeJ, U3MEHEHUE 00bEMA Tell MPU HarpeBaHUM (OXJIAKJIEHHUH), TETIOBOE
paBHOBECHE, HCHapeHue, KOHJEHcalus, IUIaBICHHE, KpUCTAJIM3alus, KUIICHHE,
BJIKHOCTh BO3/yXa, MOBBIIICHUE JaBICHUS T'a3a IPHU €ro HarpeBaHUHM B 3aKPHITOM
cocyle, CBs3b MEXJIy M[apamMeTpaMu COCTOSIHMS rasa B HM30Ipolieccax,
AJIEKTpU3alUs TeJ, B3aUMOJEHCTBUE 3apsJIOB;

ONMKCHIBATh MEXAHMYECKOE JBUKEHUE, HUCHOJIb3YS (PU3MUECKUE BEIUUYUHBI:
KOOpJAWHAaTa, NyTh, I[EepeMelIeHue, CKOpPOCTh, YCKOpEHHEe, Macca Teja, cuia,
UMITYJIbC TeJa, KUHETHYecKash HHEeprus, MOTEHLMAbHAas JHEpPrus, MeXaHuyeckas
paboTta, MexaHHWYecKas MOIIHOCTb; TMPU ONUCAHUM TMPABWIHHO TPAKTOBATH
(GU3MYECKU CMBIC HCMOJB3YEMbIX BEIWYUH, HUX OOO3HAUYEHUS W EIUHUIIBI,
HaxoJUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO0 BEIUYUHY C APYTUMU
BEJIMYNHAMU;

ONMKCHIBATh H3YUYEHHbIE TEIUIOBBIE CBOMCTBA TEJl U TEIJIOBbIC SBICHHUS,
UCIONb3ysd (U3UYECKHEe BEJIWYUHBL: JaBJI€HUE Tas3a, TeMmIepaTrypa, CpeaHss
KMHETUYEeCKasi YHEPTHUsl XaOTHUYECKOro JIBHKEHHUS MOJIEKYJ, CpeJHEKBaJIpaTU4Has
CKOpPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsSs JHeprus, padbora rasa,
KO3(pPUUHMEHT TMOJE3HOr0 JACHCTBUS TEIMJIOBOIO JBHUrarelis; MpU OMNHCAHUU
NpaBWJIbHO TPakTOBaTh (PU3UYECKUN CMBICA HCIOJIB3YEMbIX BEJIMYMH, HX
0003HaUeHUsT W E€JUHULBI, HAXOAUTh (OPMYINbI, CBA3BIBAIOLIAE JIAHHYIO
(GU3UYECKYI0 BEIUYUHY C IPYTUMH BEJIMYHHAM;

OMKCHIBaTh U3yUYECHHBIE JIEKTPUUYECKHE CBOMCTBA BEIECTBA U DJICKTPUUECKHE
aBJeHUs (IPOLIECChl), UCMONb3YsS (PU3NUYECKUE BEIUUYMHBI: AIEKTPUUECKUN 3aps,
AJIEKTPUYECKOE MOJie, HANPSKEHHOCTh MOJIsl, TOTEHIMAJ, Pa3HOCTh MOTEHIINAIOB;
OpU ONUCAHUM NPABUIBHO TPAKTOBATh (PUBUUYECKUN CMBICT HCIOJIb3yEMBbIX
BEJIMYMH, HUX OOO3HAUEHUsS W EIUHULbI; YKa3blBaTb (OPMYJIbI, CBSI3bIBAIOLINE
JAHHYI0 (U3MYECKYIO BEJIMUUHY C JAPYTUMU BEJIUYUHAMM;

aHAJIU3UPOBATh (PU3MUYECKUE MPOLECCHl U SBJICHUSA, MCHOJb3Ys (U3UUYECKHE
3aKOHBI U IMPUHLMIIBL: 3aKOH BceMUpHOTro TsaroreHus, I, II u III 3akonsl HproToHA,
3aKOH COXpaHEHHUsS] MEXaHMYECKON SHEpPruu, 3aKOH COXpaHEHUs UMIIYJIbCa,
NPUHLUI CYNEPHO3ULUUHU CHJI, NPUHUHUI PABHOMNPABUS HMHEPIUATIBHBIX CHUCTEM
OoTCcuéra, MOJIEKYJISIPHO-KUHETUUYECKYI0 TEOPUI0 CTPOCHHUS BEIECTBa, TIa30BbIe
3aKOHBI, CBSI3b CPEJAHEN KMHETHUECKON SHEPTrUU TEIUIOBOTO ABUXKEHHS MOJEKYJ C
aOCOJIIOTHOM TeMIlepaTypoil, MepBbld 3aKOH TEPMOJUHAMHKH, 3aKOH COXPaHEHHUS
JJEKTPUYECKOro 3apsiaa, 3akoH Kynona, npu 53TOM pasiuyath CJIOBECHYIO



bOopMyJIUPOBKY 3aKOHA, €ro MaTeMaTUYECKOE BbIpaKEHUE U YCIOBHS (TpaHULIbI,
00JacTH) MPUMEHUMOCTH;

OOBACHATHL OCHOBHbIE TPUHLMIBL  JCHUCTBUS ~ MalIMH, NOpuUOOpPOB U
TEXHUYECKUX YCTPOMCTB; pasinyaTh yCJIOBUS MX OE€30MAaCHOr0 HCIOJIb30BaHUS B
IMOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIEPUMEHTHI [0 MCCIEJA0BaHUI0 (PU3NUECKUX SBICHUU U
MPOLECCOB € HCHOJB30BAHUEM INPSMBIX UM KOCBEHHBIX H3MEPEHUN, NPU 3TOM
dbopmynupoBath mpoOiieMy/3agadyy W THIOTE3y Y4eOHOTro DKCIEpPHUMEHTa,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOr0 OOOpYyIOBaHUS, MPOBOJUTH OIBIT U
bopMyIUpOBaTh BBIBOJIBI;

OCYILECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUSI (PU3MUECKUX BEJIMYMH, MPU
TOM BBIOMpATh ONTUMAJbHBIA CHOCOO HM3MEPEHHUsS U HUCIOIb30BaTh U3BECTHHIE
METOJbl OLIEHKHU ITOTrPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXIy  (PU3MUECKUMHM  BEIUYMHAMH  C
UCIIOJIb30BAHUEM MPSIMBIX HU3MEPEHHI, NPU ITOM KOHCTPYHPOBATh YCTaHOBKY,
(buKCUpOBaTh PE3yJbTAThl MMOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYHUH B
BUJIe TAONHI] U TPaQUKOB, JIeJaTh BBIBOJBI 10 pe3yJibTaTaM UCCJIEIOBaHNUS;

coOmo1aTh MpaBwiia 0E30MacHOro TpyJa MpU MPOBEACHUU HCCIEIOBaHUN B
paMkKax YyueOHOro »JKCIEpUMEHTa, Y4eOHO-UCCIEOBATENbCKOM M MPOEKTHOU
NEATENbHOCTU C HMCIOJIb30BAHUEM M3MEPUTENIbHBIX YCTPOUCTB U J1aOOPAaTOPHOTO
000pyI0BaHUS;

pemiaTh pacy€THblE 3aJaud C SIBHO 3aJaHHOM (U3MYecKol MOJeNnblo,
UCIIONb3Yys (U3MYECKUE 3aKOHbI U MPUHIIMIBI, HA OCHOBE aHaJW3a yCIOBHS 3a/auu
BBIOMpaTh (DU3UYECKYI0 MOJENb, BBLACHATh (PU3NYECKUE BEIUYUMHBI U (QOPMYIIBI,
HEOOXOIUMbIE NJis €€ pelIeHHs, MPOBOJUTH Pacu€Tbl U OLIEHUBATH PEAIbHOCTH
MOJIy4YEHHOT'0 3HaUY€HUS] (PU3NYECKOU BEITMYHHBI,

pelmarh Ka4yeCTBEHHBIEC 3a/1a4M: BBICTPAUBATH JOTMYECKU HENPOTUBOPEUHUBYIO
LEMOYKY pPacCyKICHUU C ONOpOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uUeCcKUe SBICHUS;

UCIIOJIb30BATh npu peleHun y4eOHBIX 3aja4 COBpPEMEHHBIE
MH()OpPMAIIMOHHBIE TEXHOJIOTUU MJis MOUCKA, CTPYKTYPUPOBAHUS, MHTEpIpeTaluu
U TpeACTaBlIeHHUs Yy4yeOHON M Hay4HO-NMOMYJISpHON MH(OpMaLMM, MOJIYYEHHOU W3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUUYECKU aHAIM3UPOBAThH MOIyYaeMylo MH(pOpMaIuio;

NPUBOJUTH MPUMEPHI BKJIAJAa POCCUMCKUX U 3apyOeKHbIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLECCOB OKPYXKAIOLIEro Mupa, B pa3BUTHE
TEXHUKH U TEXHOJOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B TMOBCEAHEBHOW >KHU3HU
st obecrieueHus: 0€30MaCHOCTH MpU OOpallleHUH C MPUOOpaMU U TEXHUUYECKUMU



YCTPOMCTBAMH, JJISi COXPAHEHHS 30POBbS U COOJIOJEHUS HOPM SKOJOTMYECKOI0
MOBEJACHUS B OKPYKAKOUIEU Cpene;

pabotaTh B TpyINIe C BBIIOJHEHUEM pPa3JIUYHBIX COLMAIBHBIX pOJIEH,
MJIaHUPOBaTh pabOTy TpyHIbl, PpPalUOHAILHO pacHpeAessiTh OO0f3aHHOCTU U
IJJAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CHTYAIUsAX, aJE€KBAaTHO OLCHUBATH
BKJIaJl KaX/I0T0 U3 YYACTHUKOB TPYIIIbI B PEIICHUE paccMaTPUBAEMOM MPOOIEMBI.

K xonmy obOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpa)kaTb COPMUPOBAHHOCTh y O0OyHAIOUIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHBl MHUpPA, B PAa3sBUTUM COBPEMEHHOW TEXHUKU U
TEXHOJOTUMH, B NPAKTUYECKOM AEATEIBHOCTH JIOAEH, LEIOCTHOCTh U €IUHCTBO
¢bu3nYecKol KapTUHBI MUPA;

YUYUTBHIBATh TPAHULBl TNPUMEHEHUS U3YUYECHHBIX (PU3MUYECKHX MOJICIICH:
TOYEYHBIN JJIEKTPUUECKUN 3apsf, JIyd CBETa, TOUCYHbIM UCTOYHHUK CBETA, AACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJeJIb aTOMHOIrO sijJipa MpU peleHUH (PU3NUYECKUX
3a1ad4;

pacro3HaBaTh (U3NUYECKHUE ABJICHUSA (IIPOLECChl) U OOBSICHATH MX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKU U KBAaHTOBOM (PU3MKHU: 3JIEKTPUYECKasl MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHUE
MarHuTOB, DJJIEKTPOMArHWTHas WHAYKIUsA, JEWCTBUE MArHUTHOIO IO Ha
NPOBOJHUK C TOKOM U JBIXKYLIMHCA 3apsil, SJIEKTPOMAarHUTHbIE KOJeOaHus u
BOJIHBI, MNPSIMOJMHENHOE pacHpOCTPAaHEHUE CBETa, OTPAKEHUE, NPEIOMIICHHUE,
untepdepennus, audpakuus W OOJAApU3ALUSL  CBETa, JAMCIEPCUs  CBETa,
dborosnexkTpuyeckuit 3pdext (bortorddexT), cBeTOBOE NaBiIeHUE, BOSHUKHOBEHHUE
JUHEHYaToro CIEKTpa aTroMa BOJOpPOJA, €CTECTBEHHas U HMCKYCCTBEHHAas
PalHOAKTUBHOCTH;

ONMKCHIBaTh HU3YUYEHHbIE CBOMCTBA BeEHIECTBA (AJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKUE, DJIEKTPUYECKYIO IPOBOJIUMOCTD Pa3IUYHBIX cpen) U
AJIEKTPOMArHUTHBIE SIBIIEHHUS (MPOLECCHI), HUCHONb3yd (PU3NUYECKUE BEIUYUHBI:
DJIEKTPUYECKUN 3apsill, CUla TOKA, JJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUYECKOE
COMPOTHUBIICHHE, PA3HOCTh IMOTEHIHAIOB, JJIEKTPOABMXKYIIAas cuja, paboTa TOKa,
WHAYKUWST MarHUTHOTrO Iojs, cuia Awmmepa, cwia JlopeHma, WHIYKTHBHOCTb
KaTyIIKHA, SHEPTHs DJIEKTPUYECKOTO W MArHUTHOrO MOJIeH, MEPUOJ M YacToTa
KojebaHuii B KoyeOaTelIbHOM KOHTYpe, 3aps]l MU CWia TOKa B Mpolecce
rapMOHUYECKHX O3JEKTPOMArHUTHBIX KojleOaHuM, (OKyCHOE pacCTOsHHE U
ONTHYECKasl CHUJia JIMH3BI, MPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3NUYECKUI
CMBICJI HCHOJIb3YEMbIX BEJIMYMH, HUX OOO3HAYEHUS U €IUHUIIBI, YKa3bIBATh
dbopMyJibl, CBS3bIBAIOUIME JAHHYIO  (PU3MYECKYIO BEJIMYMHY C  JpPYTUMH
BEJIMYMHAMU;



ONMKCHIBATh HW3YUECHHbIE KBAHTOBBIE SBJIEHUS U MPOLIECCHl, MCIOJIb3Ys
¢u3NYecKue BEIMYMHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, PHEPTUsl U UMITYJIbC (POTOHA, MEPUOJ MOJypacnaaa, SHEPrusl CBSA3U
aTOMHBIX sJiep, NpPU ONHCAHUU TMPABUIBHO TPAKTOBAaTh (HUIUYECKUH CMBICTT
UCIIOJB3YEMBIX BEIUYMH, MX OOO3HAUeHUsT M EIMHMUIIBI, YKa3blBaTh (QOPMYJIbI,
CBA3BIBAIOLIME JAHHYI (U3MYECKYI0 BEJIWYMHY C JPYTUMH BEJIMYHMHAMH,
BBIYUCIIATh 3HAUEHUE (PU3MUECKON BEITUYUHBI;

aHAJIU3UPOBATh (PU3MUYECKUE TMPOLECCHl U SBJICHUSA, MCHOJb3Ys (U3UYECKHE
3aKOHBl U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEI0BATEIBHOTO U MapasljIeIbHOIO
COCIMHEHUs NPOBOJHUKOB, 3aKOH Jlkoyns-JIeHna, 3aKOH JJIEKTPOMAarHUTHOU
WHIYKIHMH, 3aKOH MPSMOJUHEWHOr0 PacnpoCTpaHEHUs CBETa, 3aKOHbI OTPaXEHUs
CBETa, 3aKOHbI IMPEIOMJICHUS CBETa, ypaBHEHHE OWHIITeWHa a1 QPotodddekra,
3aKOH COXpPAaHEHHUS PHEPTUM, 3aKOH COXPAHEHHS HMITYJIbCa, 3aKOH COXPaHEHUs
AJIEKTPUYECKOr0 3apsija, 3aKOH COXpPaHEHUs MaccOBOIO 4Mcia, mocTyyatel bopa,
3aKOH PaJMOAKTUBHOTO paclaja, Ipu 3TOM pa3indyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BbIpaXXEHHWE U yCJIoBUSA (TCpaHUlbI, 00JaCcTH)
MPUMEHUMOCTH;

ONPEAENATh HANPABICHUE BEKTOpPAa MHAYKIIMM MAarHUTHOI'O IIOJ MPOBOJAHUKA
C TOKOM, cuiibl Amriepa u cuibl JIopeHna;

CTPOUTHh U OIHUCHIBATH HM300paXKEHUE, CO3/1aBa€MOE IIJIOCKUM 3E€pKajioM,
TOHKOW JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NUECKUX SBICHUU U
MPOLECCOB € HCMIOJIb30BAHUEM IPSMBIX W KOCBEHHBIX H3MEPEHHMH: IIPU HTOM
dbopmynupoBath mpoOJeMy/3amady W THIOTE3y Y4eOHOTrO IKCIEpPHUMEHTa,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOr0 OOOpYyIOBaHUS, MPOBOJUTH OIBIT U
bopMyIUpOBaTh BBIBOJIBI;

OCYILECTBIIAThH MPSIMbIE U KOCBEHHbIE M3MEPEHUsI (PU3NUECKUX BEIUYUH, MPHU
TOM BBIOMpATh ONTUMAJbHBIA CHOCOO M3MEPEHHUS U HUCIOIb30BaTh H3BECTHBIE
METOJbl OLIEHKHU ITOTrPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH C HMCHOJIb30BaHUEM
OpSIMBIX U3MEPEHUH: TMpPU H3TOM KOHCTPYUpPOBATh YCTAHOBKY, (DPUKCHUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUMYMH B BUAEC TaOIHUI] U
rpauKoB, JelaTh BBIBOJBI MO PE3yJbTaTaM HCCIEI0OBaHUS;

coOmo1aTh MpaBmiia 0€30MacHOro TpyJa MpU MPOBEJACHUU HCCIEIOBaHUN B
paMKax YueOHOro »JKCIEpUMEHTa, Y4eOHO-UCCIEIOBATEIbCKON M MPOEKTHOMH
NEATENbHOCTU C MCIOJIb30BAaHUEM H3MEPUTENBbHBIX YCTPOMCTB M Ja0OPaTOPHOIO
000pyI0BaHUS;

pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MYecKol MOJenblo,
UCIIONb3Yys (U3MYECKUE 3aKOHbI U MPUHIIMIBI, HA OCHOBE aHaJW3a yCIOBHS 3a/auu



BBIOMpaTh (PU3UYECKYI0 MOJIEINb, BBIIENATh (PU3MUYECKUE BEIMYUHBI U (HOPMYIIHI,
HEOOXOAUMbIE NJis €€ pelIeHHs, MPOBOJUTH Pacu€Tbl U OLIEHUBATH PEATbHOCTH
MOJIy4YEHHOr0 3HAaUY€HUSI (PU3UYECKOU BEITMYHHBI,

pelmaTrh Ka4YeCTBEHHBIEC 3a/1a4M: BBICTPAMBATH JIOTHYECKU HENPOTUBOPEUUBYIO
LEMOYKY pPAacCCyKICHUM C OMNOpOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3uUeCKUEe SBICHUS;

UCIIOJIb30BATh npu peleHun y4eOHBIX 3aja4 COBpPEMEHHBIE
MH()OpPMAIIMOHHBIE TEXHOJIOTUU JJis MOUCKA, CTPYKTYPHUPOBAHUS, MHTEpIpEeTaAlUu
U TpeACTaBlIeHHUs y4eOHON M Hay4HO-NMOMYJISpHON MH(OpMaLMM, MOJIYYEHHOU W3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUUYECKH aHAJIU3UPOBATH MOJIYyYaeMyl HHPOpPMAIIUIO;

OOBACHATh NPUHUUIBI JACHCTBUS MallMH, NOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBHUS MX 0€30MaCHOr0 HMCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKU, B OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMUS MO (PU3MKE B TMOBCEAHEBHOW >KU3HU
st o0ecrieueHus: 0€30MaCHOCTH MpU OOpallleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMH, JJISi COXPAHEHUS 3J0POBbSI U COOIIOJEHUS] HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPYKAKOUIEU Cpene;

pabotaTh B TpyINIe C BBHINOJHEHHEM pPa3JIUYHbIX COLMAIBHBIX pOJIEH,
IJIaHUPOBaTh pabOTy TpyNIbl, pPAIUOHAILHO pacHpeAessiTh OO0f3aHHOCTU U
IJIJAHUPOBATh JAESATEIBHOCTh B HECTAHAAPTHBIX CHTYAIUsAX, aJE€KBATHO OLICHUBATH
BKJIaJI KaXXJIOT0 U3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMaTPUBAEMOU MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunvecTBO 4acos DJeKTPOHHBIE
HanMmeHnoBaHnue pa3iesioB U TeM (uudpossbie)
Ne n/m Kontpoasusie | IlpakTHuyeckue
NporpaMMal Bcero o0pa3oBaTeJibHbIE
padoTsI padoThI
pecypcsl

Pazgen 1. ®PUSUKA U METOJAbBI HAYUYHOI'O TIO3HAHU A

bubnuorexa 1JOK

1.1 du3uka 1 MeTOAbI HAYYHOI'0 MO3HAHUSI 2
8 Y https://rn.edsoo.ru/7f41bf72

Htoro mo pasneny 2

Paznen 2. MEXAHUKA

2.1 Kunemartuka 5 bubmmorexa [OK
https://rn.edsoo.ru/7f41bf72
bubnuorexa 1JOK

2.2 7

Jmaia https://r.edsoo.ru/7f41bf72

2.3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1 Bubmmorexa TTOK

https://r.edsoo.ru/7f41bf72
Utoro mo pasneny 18

Paznen 3. MOJIEKYJAPHASA ®PU3NUKA U TEPMOJANHAMUKA

31 OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOU 9 | bubnunoreka HOK
TEOpHH https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOJUHAMHUKHI 10 1 bubanorexa TOK
https://rn.edsoo.ru/7f41bf72

313 ArperaTHble COCTOSIHHMS BEIIECTBA. 5 bubnunoreka LHOK
dazoBBIC MEPEXOIBI https://rn.edsoo.ru/7f41bf72



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

Utoro mo pasneny

24

Paznen 4. QJEKTPOANHAMMUKA

bubnuorexa 1JOK

4.1 DNeKTpocTaTHKa 10
https://r.edsoo.ru/7f41bf72
49 [TocToAHHBIN MEKTpUUECKUH TOK. TOKH B T’ bubnunoreka LHOK
’ pa3IUYHBIX cpeaax https://r.edsoo.ru/7f41bf72
Htoro mo pasneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoanvecTBO 4acon DJeKTPOHHBIE
HanmenoBaHnue pa3ieioB U TeM (uudpossbie)
Ne n/m Kontpoasusie | IIpakTnueckue
MporpamMMsl Bcero o0pa3oBaTejbHbBIE
padoThI padoThI
pecypchbl
Paznen 1. QJEKTPOAUHAMMUKA
11 MarautHoe noJjie. DJIEeKTPOMarHuTHas 1 ! 3 bubnuoreka IIOK
' WHYKIMS https://rn.edsoo.ru/7f41¢97¢
HToro mo pasneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHuuecKkue U 3IEKTPOMATHUTHBIE 9 | bubnuoreka 11IOK
' KoJicOaHHS https://rm.edsoo.ru/7f41c97c
59 MexaHuuecKue U 3IEKTPOMATHUTHBIE 5 | bubnuoreka I1OK
’ BOJIHBI https://rn.edsoo.ru/7f41¢97¢
bubnumorexa 1JOK
2.3 0 10 3
frria https://rm.edsoo.ru/7f41c97c
Utoro mo pasneny 24

Pasgea 3. OCHOBBI CIEIIUAJIBHON TEOPUU OTHOCHUTEJBHOCTH

OCHOBBI crienUalIbHOU TEOPUU

bubnuorexa 1JOK

3.1 4 1
OTHOCHUTEIBHOCTH https://rm.edsoo.ru/7f41c97c
Utoro mo pasneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHl KBAaHTOBOW ONMTUKU 6 bubamorexa LOK
’ https://r.edsoo.ru/7f41c¢97¢
4.2 CtpoeHne aToma 4 bubnunoreka HOK



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

https://rm.edsoo.ru/7f41c97¢

4.3 ATOMHOE Aapo

bubnumorexa 1JOK
https://rm.edsoo.ru/7f41c97¢

Htoro mo pasneny

15

Pazngen 5. DJIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHA

bubnumorexa 1JOK

5.1 DNeMEeHTHl aCTPOHOMUH U acTPOPU3UKH 7 https://m.edsoo.ru/7#41c97c
Htoro mo pasneny 7
Pazgean 6. OBOBINAIOIIEE IOBTOPEHHUE
bubnunoreka LHOK
ol Oboburaiomee nowtopee ! https://rn.edsogru/7f4lc97c
Utoro mo pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE INJIAHUPOBAHUE

10 KJIACC
KoauyecTBOo 4yacos DJIeKTPOHHBbIE
Ne Harta nuppoBbIe
Tema ypoka KouTpoabnubie | IIpakTuueckue
n/n Bcero H3y4YeHHs | oOpa3oBaTejbHbIE
padoTsI padoThI
pecypchbl
®dusnka — HayKa O IpUPOJIE.
1 q 4 pHpod | bubnumorexa 1JOK
ay4HBIC METOJbI MO3HAHUS
y A https://rn.edsoo.ru/ff0c32e2
OKPYXaIIIeT0 MHpa
Ponb u mecto ¢uszuku B
) (hOpMHUPOBAaHUM COBPEMCHHOM ! bubnuoreka 11OK
Hay4YHOU KapTUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JeATeNbHOCTH JIONIeH
MexaHn4yeckoe JIBHKECHUE.
OTHOCUTEJIBHOCTh MEXaHUYECKOTO bubnumorexa 1JOK
3 1
npuxenus. [lepememenue, CKOpOCTb, https://rn.edsoo.ru/ff0c3508
yCKOpeHue
4 PaBHOMEpHOE NpsIMOJIMHEHHOE 1 bubnuoreka 1IOK
IBIDKEHUE https://rn.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE TPSAMOJMHENHOE 1 bubnunoreka HOK
IBUKEHUE https://rn.edsoo.ru/ff0c372¢
6 CBoOonHOE majieHue. Y CKOpeHUe 1 bubnuoreka 11IOK
CBOOOJHOTO MajcHUS https://rn.edsoo.ru/ff0c39cc
KpuBonuneiiHoe ABUKEHHE.
7 JBukeHHE MaTepualbHOU TOYKHU IO 1 bubanorexa TOK
P https://rn.edsoo.ru/ff0c3ada
OKPYXXHOCTH
8 [IpuHuun otTHOCHUTENBHOCTHU ['anuies. 1 bubnunorexka LHOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

I/IHep]_[I/IaJII)HI)IC CHUCTCMBI OTCUCTA.

ITepBsriii 3akoH HeroToHa

https://rn.edsoo.ru/ff0c3bed

Macca Tena. Cuna. [Ipunnun

bubnuorexa IJOK

’ CYHEPTOSHIIH CHIL. BTOpOHtwKOH https://rn.edsoo.ru/ff0c3be8
HploToHa ansg MaTepuanbHOW TOYKHU

10 Tperun 3axkon HploToHa s bubnuorexa IJOK
MaTepHaTbHBIX TOYEK https://rn.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TiAroreHus. Cuia

11 TsikecTH. IlepBas xkocMuueckas bubanorexa LIOK

https://rn.edsoo.ru/ff0c3d00
CKOpOCTb

1 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexka IJOK
Tena https://rn.edsoo.ru/ff0c3el8
Cuna tpeuus. Kosddunuent TpeHus.

13 Cuna CI())HpOTHBnquf{ npu )Z[BH)P;(eHI/II/I bu6niorexa TIOK

https://rn.edsoo.ru/ff0c3{76
Tella B )KUJKOCTU WIH rase
[MoctynaTenpHOE W BpamaTeiabHOE

14 JIBUOKCHUE a0COJIIOTHO TBEPAOTO Tea. bubnuorexa IJOK
MomeHT cwibl. [lneyo cuibl. YcnoBus https://rn.edsoo.ru/ff0c41 a6
paBHOBECHS TBEpJOTO Teia
Nmnynbsc MarepuanbHOW TOUYKH,

15 CHCTEMBl MAaTCPUAITHLHBIX TOUCK. bubnuorexa 11OK
NMnynbc cuibl. 3aKOH COXpaHEHHUS https://rn.edsoo.ru/ff0c43d6
uMITysibca. PeakTuBHOE IBUKEHHE
Pabora 1 MOIHOCTH CHIIBI.

16 Kunetnueckas sHeprus maTepuanbHOR" bubnuorexka JOK
Touku. Teopema 00 U3MEHEHHH https://mn.edsoo.ru/ff0c4502
KHHETHYECKOI" dJHEPTUH

17 [ToreHumnanpHast dHEPTHUS. bubnuorexka IJOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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

[ToTeHManbHAasl YHEPTUS YIPYTO
neGopMHpPOBAHHOM MPYIKUHBI.
[ToTeHManbHasi SHEPrUs Teja BOIMU3U

MOBEPXHOCTH 3eMiu

https://rn.edsoo.ru/ff0c461a

18

[MoTeHnuanbHble U HEMOTEHIMATbHBIE
cuibl. CBsA3b paboOTHI
HEMOTCHIMAIbHBIX CHUJI C U3MEHEHHEM
MEXaHUYECKOM DHEPTHH CHCTEMBI Tel.
3aKOH COXpaHEHHS MEXaHHYECCKOM

JSHEPTUHU

bubnuorexa IJOK
https://rn.edsoo.ru/ff0c478¢c

19

JlabopatopHas pabora
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
H3MEHEHUEM MEXaHHUYECKOU OHEPruu
Teja Ha MpUMepe PacTsSIKEHUs
PE3MHOBOTO KIyTa»

20

Konrtponpuas pabota mo teme
«Kunemartuka. Jlunamuka. 3aKOHBI

COXpaHCHHA B MCXAHUKE»

bubnuorexa IJOK
https://rn.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-
KUHETUYECKOU Teopuu. bpoyHoBCcKkoe
newkenue. Auddyzus

bubnuorexa IJOK
https://rn.edsoo.ru/ff0c4dc2

22

XapaxkTep ABUXKEHUS U
B3aMMOJICHCTBUSA YaCTHUIL] BEIIECTBA.
Mopaenu cTpo€HHUS ra3oB, KUIKOCTEU

U TBEPABIX TEl

23

Macca monekyn. KonumgectBo
BemiecTBa. [locTosHHas ABoranpo

24

TemnoBoe paBHOBecue. Temmnepartypa

u e€ nzmepenue. lllkana Tremneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

enbcus

Uneanbubpiii raz B MKT. OcHoBHOE

bubnuorexa IJOK

25 ypaBaeHue MKT https://m.edsoo.ru/ff0c4fde
AOGconoTHas TeMmeparypa Kak mMepa

26 CpemHeW KMHETUUYECKOW IHEPTUHU bubnuoreka 11OK
JIBWKEHHUSI MOJIEKYJ. YpaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH /lanbToHa. ['a30BbIe 3aKOHBI
JlabopatopHas pabora

)3 «HccnegoBanne 3aBUCUMOCTH MEXIY
napamMeTpamMu COCTOSHHS
pa3peKEeHHOr0 raza»

29 N3omnponeccrl B ua€aIbHOM ra3e U UX bubnuorexka IJOK
rpaduyecKkoe IpecTaBlIcHUE https://rn.edsoo.ru/ff0c570e
BHyTpeHHsAs 3Heprus
TCPMOAJUHAMHUYCCKOU CHUCTEMBI U
cnoco0bl ee'u3menenus. KonnuectBo bubnuorexa IJOK

30 TEeTUIOTH U paboTta. BHyTpeHHss https://mn.edsoo.ru/ff0c5952
JHEPTHsl OJIHOATOMHOTO H/1€aJIbHOTO
rasa

31 Buasl tennonepenayu bubamorexa [OK

https://rn.edsoo.ru/ff0c5¢36
VYaenbHas TEMIOEMKOCTh BEIIECTBA.
32 KonmyecTBO TenmmoTsl mpu bubanorexa LOK
. https://rn.edsoo.ru/ff0c5¢36
Termonepenade. AnunadaTHBIA Hpolecc

13 [lepBHIif 3aKOH TEPMOJAMHAMUKHU U €T0 bubnuorexka IJOK
NpUMEHEHHE K M30Mpolleccam https://mn.edsoo.ru/ff0c5 efc

34 HeoOpaTtumMocTh mpoieccos B bubnuorexka IJOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupojae. Bropoii 3akoH

TCPpMOAUHAMUKHN

https://rn.edsoo.ru/ff0c6230

[Mpunnun neiictBus u KIIJ[ TenmoBoii

bubnuorexa IJOK

35
MaIluHbI https://rn.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIIJ
37 DKoJornueckue mpooOIeMsl
TEIIOOHEPTETUKH
18 O06oOmatromuii ypok «MonekyaspHas bubnuoreka 11OK
¢uszuka. OCHOBBI TEPMOJUHAMHUKI https://rn.edsoo.ru/ff0c6938
Konrtponpuas pabota mo teme
bubnuorexa IJOK
39 «Mounexynsipuas ¢puznka. OCHOBBI
https://rn.edsoo.ru/ff0c6a50
TePMOJTUHAMHKH
40 [MapooOpazoBaHue W KOHACHCALIHS. bubnuorexka IJOK
Hcnapenue u kuneHue https://mn.edsoo.ru/ff0c63b6
AOGCoNOTHAs U OTHOCHUTEIbHAA
41 BJIaXXHOCTh BO3Jyxa. HachllleHHBIN bubamorexa LOK
AYRA: o https://rn.edsoo.ru/ff0c64d8
nap
Teepnoe teno. Kpucramnuueckue u
42 amopdHbIe Tesa. AHU30TPOMUS bubnuoreka 11OK
CBOHCTB KpHcTamioB. XXuakue https://m.edsoo.ru/ff0c65f0
kpucTtaniapl. CoBpeMeHHBIE MaTepHUalbl
[InaBieHue U KpuUcCTAJIIU3ALUS.
bubnuorexa IJOK
43 VYaenbHas TEIJIOTA TJIABICHHUS.
https://rn.edsoo.ru/ff0c6708
Cyb6numanus
44 YpaBHeHHe TeniaoBoro OanaHca bubanorexa LOK
BHCHHUC TCIIJIOBOT JJaH
P https://rn.edsoo.ru/ff0c6820
45 DIEKTpHU3anus Tel. DIEKTPUUCCKUM bubnuoreka 11OK

3apsan. JBa BuAa 3IEKTPHIECKUX

https://rn.edsoo.ru/ff0c6bce



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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https://m.edsoo.ru/ff0c6bcc

3apsioB

IIpoBOXHUKH, AUDIEKTPUKH U

bubnuorexa IJOK

46 MOJYIIPOBOAHUKH. 3aKOH COXPaHEHUS
yip P https://rn.edsoo.ru/ff0c6bcc
IIEKTPUUECKOTO 3apsijia
B3aumoneuctBue 3apsgoB. 3aKoH
47 K T . bubnuorexa IJOK
noHa. To4yeUyHBIH PIEKTPUUCCKHH
Y P https://rn.edsoo.ru/ff0c6ced
3apsa
HanpskeHHOCTh 3JIEKTPUUYECKOTO
48 nons. [lpuHnun cynepno3unuu bubnunorexka IJOK
IIEKTPUYECKUX ToJien. JInHuu https://m.edsoo.ru/ff0c6df2
HaMpAXCHHOCTHU
PabGora cun 3IeKTpOCTaTHYECKOTO
49 | p bubnuorexa IJOK
nousg. [lorenuman. PazHocts
https://rn.edsoo.ru/ff0c6£00
MOTEHIINAIOB
HpOBOI[HI/IKI/I U TUDJICKTPUKHU B
50 3JIEKTPOCTATHYECKOM TI0JIe bubanorexa [OK
JICKT TaTn4 M IIOJIC.
P https://rn.edsoo.ru/ff0c7018
JdusnekTpudeckass TPOHUIIAEMOCTh
51 5 K bubnuorexa IJOK
nekTpoeMKkocTh. KonmeHcato
P P https://rn.edsoo.ru/ff0c7126
DIeKTPOEMKOCTh ILIOCKOTO
52 KOHJeHcaTopa. JHe 3apsAKEHHOTO bubanorexa LOK
HACHCAT . HEpruia A HHOT
P P P https://rn.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlabopatopHas pabora "M3mepeHue
AIIEKTPOEMKOCTH KOHIeHcaTopa"
IIpuHuun neficTBUS U NPUMEHEHHE
54 KOHJICHCATOPOB, KOMHUPOBAJIBHOTO

anmapara, CTpyWHOTO IpHUHTEpa.

9H€KTpOCTaTHqCCKaH 3amguTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azeMiieHHE 3JIEKTPONpuOOpoOB

55

DJIeKTpUYECKHUIl TOK, YCIOBHUS €ro
cyumectBoBaHus. [IocTOSHHBIN TOK.
Cuna toka. Hampsxenue.
ComnpotusieHnue. 3akoH Oma s

y4JacTKa Lenu

56

[MocnenoBarenbHOE, MapajuielibHOE,
CMCIIaHHOE COCUHCHUE
npoBogHuKoOB. JlaGopaTopHas pabora
((I/I?)y‘-ICHI/IC CMCIIAaHHOTO COCAUHCHHUIA

pPE3UCTOPOB»

bubnuorexa IJOK
https://m.edsoo.ru/ff0c74f0

57

PaGota m MOUIHOCTH DJIEKTPUUECKOTO

Toka. 3akoH [xoynsa-Jlenma

bubnuorexa IJOK
https://rn.edsoo.ru/ff0c7838

58

3akon Oma ayist monHOU (3aMKHYTOM)
snekTpudeckoil nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne DJIC ucTOyHHKA TOKA U

€ro BHYTPCHHEIO CONPOTHUBICHUA»

bubnuorexa IJOK
https://rn.edsoo.ru/ff0c7aec0

59

DJIeKTpOHHAs MPOBOJAMMOCTH TBEPIBIX
METAJIJIOB. 3aBUCHUMOCTDH
COINPOTHUBIICHUS] METAJJIOB OT

TemnepaTypbl. CBepXIpOBOIUMOCTH

60

DJIeKTpUYECKUHU TOK B BaKyyMe.

CBouncTBa 3IEKTPOHHBIX MYyYKOB

61

[MonynpoBogHUKH, UX COOCTBEHHAs U
npuMecHas npoBoauMocTs. CBouCTBa
p—n-nepexona. ITonynpoBoJHUKOBEIE

npudopsl

bubnuorexa IJOK
https://rn.edsoo.ru/ff0c84ae



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

DJIEKTpUUYECKUM TOK B pacTBOpax u

pacmiiaBax 3JCKTPOJUTOB.

bubnuorexa IJOK

62 1
DJICKTPOJIUTUYCCKAS JTUCCOI[UAIIHS. https://rn.edsoo.ru/ff0c82ba
DJIEKTPOJIHN3
DJIEKTPUUECKUM TOK B Trasax.
CaMocTOSTeNbHBIM " U bubnuoreka 11OK
63 1
HECaMOCTOATEIbHBIM" pa3psa. MoJIHUSA. https://rn.edsoo.ru/ff0c84ae
ITnaszma
DnekTpuyeckue mpudops u
YCTPOMCTBA U UX NMPaKTUIECKOE bubnuorexka IJOK
64 1
npuMeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
06e30macHOCTH
65 OO0oOmarmui ypox ! bubnuoreka 11OK
«DNEeKTpOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
Koutponpnas pabora mo teme
«Onextpocratuka. [locTogHHBIN bubnuorexka IJOK
66 . 1
3JEKTpUUECKUN ToK. TOKHU B https://rn.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpenax»
67 PesepBHbIit ypok. KonTponpHas ! bubnuorexka IJOK
pabora o teme "DiaekTpoauHamMuka' https://rn.edsoo.ru/ff0c8c56
68 PesepBHEBIi ypok. OOoOmarmuil ypok 1 bubnuoreka 11OK
mo temam 10 kiacca https://rn.edsoo.ru/ff0c8f6¢
OBHIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME



https://m.edsoo.ru/ff0c82ba
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

11 KJIACC

KoaunvecTBO 4acoB DJeKTPOHHBIE
Ne Harta nu¢ppoBbIe
n/n Tema ypoxa Bcero Konrpoarupie | IMpakrieckie u3yyeHusi | o0pa3oBaTeJbHbIE
patoThl patoThl pecype
[TocTossHHBIC MAarHUTHI U KX

! B3auMojiecTBHE. MariuTHoOE MoJie. ! bubnuorexa 1JOK
Bektop marHuTHOW mHAyKuuu. JInHum https://m.edsoo.ru/ff0c9778
MarHUTHON WHIYKIHH
MarHuTHOE T0Jie MPOBOJHUKA C

5 TokoM. OmBIT DpcTeaa. 1 bubnuoreka 11IOK
B3aumopelicTBre TPOBOJAHUKOB C https://r.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHast pabora «M3ydeHue 1 1 bubnuoreka 11OK
MarHUTHOTO TOJIS KaTYIIKU C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBue MarHUTHOTO MOJSI HA
MPOBOAHUK ¢ TokoM. Cuina Ammepa.

1 JlabopatopHas paborta 1 1 bubnuoreka 1IOK
«WccnenoBanue AeWcTBUS https://rn.edsoo.ru/ff0c9acO
MOCTOSHHOTO MarHWTa Ha PaMKy C
TOKOM)

JelicTBue MarHUTHOTO MOJISI HA

5 JBUKYIIYIOCS 3apsIKEHHYIO YacTHILY. ! bubnunoreka LHOK
Cuna Jlopenna. Pabota cuibt https://r.edsoo.ru/ff0c9df4
Jlopenna
OnexrpoMarauTHas uHAyKnusA. [lotok

6 BEKTOpa MarHuTHOW uuAyKuuu. DJC 1

HHAOAYKIOWUHA. 3akoH BHGKTpOMaFHHTHOﬁ



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

uHaykauu Papanes

JlabopatopHas paborta
«HMccnenoBanue sABJICHUS

3JIEKTPOMArHUTHOU WMHIYKLUN»

bubnuorexa IJOK
https://rn.edsoo.ru/ff0ca 150

NuaykTuBHOCTL. SIBiIEHUE
camounaykiuu. JJC camMOMHAYKIUH.
DHEpPTrusi MarHUTHOTO TOJISI KATYIIKH C

TOKOM. DJEKTPpOMarHMTHOE IoJjie

bubnuorexa IJOK
https://rn.edsoo.ru/ff0ca600

TexHuuecknue ycTpoiicTBa U HX
NPUMEHEHUE: MOCTOSIHHbIE MArHUTHI,
3JIEKTPOMATHUTHI, 3JIEKTPOJABHUIATEIb,
YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHIL,

MHAYKIHMOHHAA II€Yb

10

OOoOmatromuid ypok «MarautHoe

moje. DIEKTPOMArHUTHAS WHAYKITUSD)

bubnuorexa IJOK
https://rn.edsoo.ru/ff0cab82

11

Konrtponpuas pabota mo teme
«MarHuTHO€E moJie.

DJIEeKTpOMarHUTHAS WHIYKIHSD)

bubnuorexa IJOK
https://rn.edsoo.ru/ff0cad58

12

CB0OOOIHBIE MEXAaHUYECKUE
koyiebanug. ['apMmoHnveckue
KoyiebaHua. YpaBHEHHUE

rapMOHHYECKUX KOJecOaHHH.

IIpeBpamenue sHepruu

bubnuorexa IJOK
https://rn.edsoo.ru/ff0caf06

13

JlabopatopHas pabora
«HccnenoBanne 3aBHCHUMOCTH
nepuoja MajbiX KojiebaHui rpy3a Ha

HUTHU OT AJIMHBI HUTU U MACChI I'py3a»

14

KonebarenpusiM KoHTYp. CBOOOHBIE

bubnuorexa IJOK
https://rn.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

JJIEKTPOMArHUTHEIC KOJIeOaHUs B
uaeanbHOM KoliebaTeJbHOM KOHTYpE.
AHanorus MeXJIy MEXaHUUECKUMU U

SJICKTPOMAariuTHbIMHU KoJIcOAHUAMH

15

®opmyna Tomcona. 3akoH
COXpaHCHHUA DHCPIruu B UACAJIBHOM

K0JICOATEeIIbHOM KOHTYpE

bubnuorexa IJOK
https://rn.edsoo.ru/ff0cb9c4

16

IIpencraBiaeHue 0 3aTyXarlKUX
KosieOaHusAX. BeIHYXaAeHHBIE
MeXaHH4Yeckue Koyiebanus. Pe3onanc.
BI)IHy)KIleHHI)Ie SHCKTPOMaFHI/ITHBIe

KoJe0aHusg

bubnuorexa IJOK
https://rn.edsoo.ru/ff0cbb86

17

[lepemenuslit Tok. CUHYCOUIATBHBIM
MepEeMEeHHBIM TOK. MOUIHOCTh

MEepPEMEHHOT0 TOKa. AMIUITUTYIHOE U
JIEMCTBYIOLIEE 3HAYCHUE CHUIIBI TOKA U

HaIpSIKEHUS

bubnuorexa IJOK
https://rn.edsoo.ru/ff0cbd34

18

Tpancdopmarop. IIpoussoactso,
nepejava M mnorpedieHue

3JIEKTPUUYECKONW 3HEPIUHU

19

YCTpOUCTBO U MPAKTHYECKOE
NPUMEHEHHUE JJIEKTPUUECKOI O 3BOHKA,
reHepaTopa IepeMEHHOI0 TOKa,

JMHUH dIeKTpolnepenay

bubnuorexa IJOK
https://rn.edsoo.ru/ff0cc324

20

DKOJIOTHYECKUE PUCKH NPH
MPOU3BOACTBE JICKTPOIHEPTHH.
Kynprypa mcnonb3oBaHHs
AJIEKTPOIHEPTHHU B MOBCETHECBHOM"

KHU3HHU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHHUYCCKHUEC BOJIHBI, YCJIOBHUA

pacnpoctpanenus. [lepuog. CkopocTh

bubnuorexa IJOK

21
pacmpocTpaHeHHUs ¥ AJWHA BOJHEI. https://m.edsoo.ru/ff0cca54
HOHCpC‘IHBIC " MpOAOJbHBIC BOJIHBI
59 3Byk. CkopocTh 3ByKa. [ poMKOCTH bubnauoreka 11OK
3Byka. Beicora Tona. TeMOp 3Byka https://rn.edsoo.ru/ff0cccOc
QHCKTPOMaFHI/ITHIﬂC BOJIHBI, HUX
23 CBOMCTBA U cKopocTh. llkana bubanorexa LOK
P i https://rn.edsoo.ru/ff0ccfe0
SJICKTPOMArHUTHBLIX BOJIH
IIpuHOMIBL paguOCBA3U U
24 TeneBuJeHus. Pa3Butue cpeacTs
cBs3u. Panuonokanus
95 Kontponpnas pabora «Konebanus u bubnuorexka IJOK
BOJIHBI» https://rn.edsoo.ru/ff0cc6f8
[IpaMonuHeliHOe pacnpOCTpaHEHUE
26 CBETa B OJHOPOJHOM cpefe. bubnuoreka 11OK
ToueuHslil mucToUHUK cBeTa. JIyu https://rn.edsoo.ru/ff0cd350
cBera
OTpaxeHne cBeTa. 3aKOHBI
27 oTpaxeHus csera. I[locTpoeHue bubanorexa LOK
P . P https://rn.edsoo.ru/ff0cd4e0
n300pakeHUU" B TIOCKOM 3€pKaje
IIpenomnenune ceera. IlonHoe
’8 BHyTpeHHee oTpaxeHue. [IpeaenpHbIn bubnuoreka 11OK
YroJj MOJIHOTO BHYTPEHHEro https://rn.edsoo.ru/ff0cd7f6
OTpakeHUS
29 JlabopatopHas pabdora «M3mepenue bubnuoreka 11OK
MOKa3aTeJisl MPEIOMIICHHUS CTEKIIa» https://rn.edsoo.ru/ff0cd67a
30 Jlunsel. [ToctpoeHue n3o0pakeHuit B bubnauoreka 11OK



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
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMylia TOHKOU JIMH3BI.

VYBenuueHue IUH3BI

https://rn.edsoo.ru/ff0cdd 1 e

JlabopatopHas paborta

31 «HccnenoBanue CBOMCTB
n300pakeHUN B JTMH3AX»
Hucnepcus cBeta. CI0XHBIH COCTaB
3 6ernoro csera. LlBer. JlaGoparopHas
pabota «HabnroneHnue aucnepcuu
CBETa»
1 WUntepdepennus ceera. Judpakuus bubnuorexka IJOK
cBeta. JludpakuuoHHas pemérka https://rn.edsoo.ru/ff0ced22
34 [lonmepeuyHOCTHh CBETOBBIX BOJIH. bubnunorexka IJOK
[Monsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Ontuyeckue nNpubOpsl U yCTPOHCTBA H
yCIOBHS WX 0€30MacHOTO NMPUMEHEHUS
['paHuIbl IPUMEHHUMOCTH
36 KiaccuiaeckoM' Mexanuku. [locTymaTer bubnuoreka 11OK
crienuanbHOM" TEOpHH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH
OTHOCHTENBHOCTh OJHOBPEMEHHOCTH.
bubnuorexa IJOK
37 3aMeIeHHEe BPEMEHHU U COKpallleHHe
https://m.edsoo.ru/ff0cfa42
p
JIITUHBL
OHeprus ¥ UMIYJIbC PEIITUBUCTCKOM"
. bu6nuoreka IIOK
38 gacTuibl. CBA3b MacChHl C DHEPTHEH U
https://rn.edsoo.ru/ff0cfc68
UMITYJIBCOM. DHEPTHS MOKOS
Kontponpnas pabora «Onruka.
. bu6nuoreka IIOK
39 OCHOBHI crieNUalIbHOW TEOPHUU

OTHOCHTCIBHOCTH

https://rn.edsoo.ru/ff0cf6{0



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
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®ortonsl. Dopmyna [Inanka. dHeprus

bubnuorexa IJOK

40
U UMIyJIbc QoTOHA https://mn.edsoo.ru/ff0cfe16
OTKpBITHE U HCCIENOBAaHHE 56 LOK
nbanoTeka
41 ortodddexra. OnbiTer A. T,
¢ o0 https://rn.edsoo.ru/ff0cffc4
CroneToBa
3akonsl porordpdexra. YpaBHeHHE
4 5 e(b . (N)q)o 03¢£GK . bubnuorexa IJOK
HHIOITCHUH JIs1 T Ta.
A https://rn.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» doroadpdekra
JaBnaenne ceera. OnbiTer I1. H.
43 JlebeneBa. Xumuueckoe NEUCTBHUE bubamorexa LOK
AEBE A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa H
44 MpaKTHIECKOES MPUMEHEHHE:
¢doTods1eMEHT, POTOJATUHK,
coJHEeYHas OaTapes, CBETOJHON
45 Pemenue 3amau mo teme «DIeMEHTHI bubnuorexa IJOK
KBaHTOBOU ONTHUKH https://rn.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OUBITH
46 Pesepdopna mo paccesHHIO a-4acTu bubamorexa LOK
e P H https://rn.edsoo.ru/ff0d091a
IlnanerapHas MoJeyib aToMa
bubnuorexa IJOK
47 [Toctynarsl Bopa
Y P https://rn.edsoo.ru/ff0d0afa
W3nydenue u moriomieHue GOTOHOB
bubnuorexa IJOK
48 MpU Mepexojie aToMa ¢ OJHOTO YPOBHS
. https://rn.edsoo.ru/ff0d0afa
SHEPruy Ha Apyroi. Buasl crexTpos
BonHoBEIE CBOMCTBA YacTHIl. BoIHEBI
bubnuorexa IJOK
49 ne bpouns. KopnyckymnspHo-

BOJIHOBOM AyaJIN3M. CHoHTaHHOE U

https://rn.edsoo.ru/ff0d0ca8
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BBIHYXXICHHOC H3JIYYCHHC

50

OTKpBITHE PATNOAKTHBHOCTH. OTBITHI

Pesepdopna no onpenenenuo cocrasa

pPaduOaKTUBHOIO U3JIYUYCHHUSA

bubnuorexa IJOK
https://rn.edsoo.ru/ff0d0fd2

51

CroucTBa anbda-, 6eTa-, raMmma-
u3nydyeHusa. BiausHue
PaAMOaKTUBHOCTH Ha KUBHIC

OpraHu3MBbl

52

OTKpBITHE NPOTOHA U HEUTPOHA.
N3oromnsl. Anbsda-pacmnan.
DIeKTPOHHBIM M MO3UTPOHHBIN OeTa-

pacnan. 'amma-usnyueHue

bubnuorexa IJOK
https://rn.edsoo.ru/ff0d1162

53

DHEprus CBSI3M HYKJIOHOB B sIApE.
Snepuble peakuuu. AnepHbiu
peaktop. [IpoOieMbl, MEPCIEKTUBBI,
JKOJIOTHYECKUE ACMEKTHI SACPHOU

DHEPTEeTUKH

bubnuorexa IJOK
https://rn.edsoo.ru/ff0d 1356

54

OneMeHTapHble YyacTHIbl. OTKpPBITHE
MO3UTpOHA. MeToAbl HAOIIOACHUS U
perucTpanuy 3JeMEeHTapHBIX YacTHII.
Kpyrasiit cton «@yHaamMeHTaIbHbIE
B3auMoJenucTBus. EnmHcTBO

($U3MUIECKOM KapTHHBI MUpPay

bubnuorexa IJOK
https://rn.edsoo.ru/ff0d0e38

55

Bup 3se3guoro ne6a. Co3sesnus,
ﬂpKI/IC 3BC€3/bI, IIJIAHCTHI, UX BUAHUMOC

nsmxkenne. ComHeuHas cucTeMa

56

Coinnne. ConHeuHass aKTHBHOCTD.
Uctounuk sneprun ConHIA U 3BE3]



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

57

3Be3/bl, X OCHOBHEIE
XapaKTEepUCTHKHU. 3Be3/bI IIaBHON"
mocJie10BaTeIbHOCTH. BHyTpeHHee
cTpoenue 3Be37. CoBpeMEHHBIE
MPENCTABJICHUSI O IPOUCXOKICHUH H

sponronuu CoiHia u 38e31

58

Mieunsiii Iyt — Hama ["amakTuka.
ITonoxenune u aBmxenue ConHIA B
I'anaktuke. I'anaktuxku. YepHeie

ABIPBEL B d[ipax rajlakTHUK

59

Bcenennas. Pa3z0beranue rajiakTuk.
Teopus boabnioro B3phIBa.
PenuktoBoe uznyueHue.

MeTarainakTuka

60

Hepemennbie nmpo0iieMbl aCTPOHOMHH

61

Kontponpnas pabora «DmeMeHTHI

ACTPOHOMHH M acTpO(OHUIUKU

62

O06oOmatomuii ypok. Posb ¢pusuku u
aCTPOHOMUHU B 3KOHOMHYECKOH,
TEXHOJOTUUYECKOMW, COIMAIBLHON U
3THYECKON cdepax AeATeIbHOCTHU

YCJIIOBCKa

63

O06o0Omatommuii ypok. Posibs u mecto
(GU3UKN ¥ aCTPOHOMUH B

COBPEMEHHOHN Hay4HOW KapTHHE MHpa

64

O6o6maromuii ypok. Pois
¢uznyeckoil Teopur B GOPMUPOBAHHH
NpeCTaBICHUN O (PU3UUCCKOM

KapTUHE MHUpa




65

O06o0Omatromuii ypok. Mecto
¢u3nYecKodl KapTHUHBI MHpa B 00IIEM
pAoy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEACTAaBICHUH O MPUPOJC

66

PesepBHblil ypok. MarautHoe noie.

DJIEeKTpOMarHuTHAas UHAYKIIUS

67

PesepBaBIi ypok. Ontuka. OCHOBHI
CHeUaibHOW TEOopHUHU

OTHOCHUTCIBbHOCTH

68

Pesepusiii ypok. KBanToBas ¢usuka.
DJeMeHTHl aCTPOHOMHH U

actpodusuku

bubnuorexa IJOK
https://rn.edsoo.ru/ff0d1784

OBIIEE KOJMYECTBO HYACOB I1O
[MPOI'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJANYECKOE OBECIIEYEHHUWE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JJISA YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI J1JISA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

HUHTEPHET






