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HOACHHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 ypOBHS Ha YpPOBHE CpEAHEro oOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHUM W TpeOOBaHUM K pe3ysbTaTraM
OCBOEHHsI OCHOBHOM 0Opa3oBaTelbHON mporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a rtakxke c yuyérom deaepanpbHoli paboueld TporpaMMbl BOCIUTAHHS U
KOHIIENIIMK TpernofaBaHus ydeOHoro npeamera «®dusmka» B 00pa3oBaTEIbHBIX
Opra’u3anusx Poccuiickoit Oenepanuu, peAN3YIOLINX OCHOBHBIE
o0Opa3oBaTelbHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMbl MO (U3MKE HAmpaBleHO Ha (OpPMHpPOBAHUE
€CTECTBEHHO-Hay4YHOUN KapTUHBI Mupa oOydaromuxcs 10—11 kmaccoB npu o0ydeHHH
ux ¢u3rke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-AESTEIBHOCTHOIO MOAXOAA.
[Tporpamma o ¢pusuke coorBercTByeT TpedoBanusmM OI'OC COO k miaHupyeMbIM
JMYHOCTHBIM, NMPEJAMETHBIM M METaNpeIMETHBIM pe3yjbTaTaM O0y4YEeHUs, a TaKKe
YUHUTHIBAET HEOOXOJUMOCTh peau3alliid MEXIPEIMETHBIX CBs3ell (U3uKu C
€CTECTBEHHO-HAYYHBIMHM y4e€OHBIMH IIpeaMeTaMu. B Hell onpenensitoTcsi OCHOBHbIE
e u3ydeHus: (GU3MKHU Ha YpPOBHE CpEAHEro oo01iero o0pa3oBaHus, MIaHUPYEMbIe
pe3ynbTaTbl OCBOEHUSI Kypca (PU3MKM: JIMYHOCTHBIE, METalpeIMETHBIE,
npenMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3suke BKIIOYAET:

« IJTAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (U3UKK HAa 0a30BOM YpOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YJIbTAThI IO F0JIaM 00yUYEHUS;

* coziepkaHue yaeOHoro npenamera «@u3nkay 1mo rojgaM o0ydeHusl.

®du3rka Kak Hayka O HauOoyiee OOIIMX 3aKOHaX MPUPOJIbI, BBICTYIAs B
KauecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHMUM 00 okpyskaromem mMupe. HIKoapHBIN Kype QUBHKH — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IPOIECCOB U SBJICHUM, H3y4aeMbIX XHMHUEH, OUOJIOTHEH,
¢bm3mdeckoir reorpadueii W acTpoHomued. Mcmonmb3oBaHME UM aKTHBHOE
npUMeHeHne (U3NYECKHUX 3HAHUM  OmIpeneNnsieT XapakTep U pa3BUTHE
pa3HO0Opa3HBIX TEXHOJIIOTUH B cpepe FIHEPTeTUKU, TPAHCIIOPTA, OCBOEHHUSI KOCMOCA,
MOJIYYeHHUs] HOBBIX MaTEpPHAIOB C 3a/JIaHHBIMU CBOMCTBaMM M JIpyrux. M3yuenue
(U3UKK BHOCUT OCHOBHOM BKJIaJl B GOPMHUPOBAHUE €CTECTBEHHOHAYYHOU KapTHHBI
Mupa oOydyarouuxcs, B (QOpMUpPOBaHME YMEHUN MPUMEHSATH HAY4YHBIM MeETOJ
MO3HAHUS [P BBINIOJHEHUN UMHU YYE€OHBIX UCCIIEI0BAHUIMA.

B ocHOBY Kypca Gpu3uKu 1151 ypOBHS CPETHETO 00IIEro 00pa3oBaHus MOT0KEH
PSI UIeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 OCTPOCHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/ieloB (PU3UKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOMN (U3HKHU.

Hoes cenepanuszayuu. B COOTBETCTBUM C HEW MaTepual Kypca (QU3MKHU
00benuHEH BOKpPYr (¢u3nueckux Teopuil. Benymum B Kypce sBisercs
dbopMupoBaHrEe MPEICTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mpeanoyiaraeT HCHOJIb30BaHUE
I'YMaHUTAPHOIO NOTEHIHaa (PU3NYECKOHM HAyKH, OCMBICIECHUE CBA3U PA3BUTHA
¢bu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMHU MPOOIEeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc Gu3nku npeamnogaract 3HakOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTMUECKHUX MPUIOKEHUN H3Y4EHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanusyeTcs TMOCPEICTBOM BBEIEHUS DJIEMEHTOB
COJIEp KaHMsI, TOCBSIEHHBIX SKOJIOTMYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPbIE
CBSA3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTMM, a Takxke 00CyX AeHUs mpodiieM
PAMOHAIBHOTO TPUPOONOIb30BAHMS  SKOJIOTMYECKON O€30MaCHOCTH.

CrepxHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus SBISAIOTCS (pusmyeckue Teopuu (HopMHUpOBaHUE TPENCTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKOU TeOpUH, poiu (GyHAaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSIX O MPUPO/JIE, TPAaHUIAX TPUMEHUMOCTH
TEOPHU, /ISl ONMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUH U MPOLECCOB).

CucTeMHO-AeSITENLHOCTHBIN MOAX0A B Kypce (U3UKH peaU3yeTcsl TPexe
BCEro 3a CYET OpPraHM3aIMU JKCIEPUMEHTAIBHON NEATEIbHOCTH O0YyYaroluXCH.
Jli1st 6a30BOTO YpOBHS Kypca (PU3UKH — 3TO UCTIOIB30BaHUE CHCTEMBI (DPOHTAITLHBIX
KPaTKOBPEMEHHBIX SKCTIEPUMEHTOB U JJa00OPaTOPHBIX pabOT, KOTOPHIE B IPOTPaMMeE
no (usuke OOBETWHEHBI B OOIIMIA CIMCOK YYEHUYECKHX MPAKTUYECKUX PadoT.
Brijienienne B yka3zaHHOM TIepedHE J1abopaTOpHBIX pPabOT, MPOBOAUMBIX IS
KOHTPOJIS U OIICHKH, OCYIIECTBIISICTCS YIaCTHUKaMU 00pa30oBaTelbHOTO TpoIiecca
UCXOMsl M3 OCOOCHHOCTEH TIaHUPOBaHUS W OCHalleHUs kKaOmHera Qusuku. [Ipu
9TOM O0OECIeunBacTCsl OBJAJCHUE OOYYAIOMUMHKCS YMCHUSMH IPOBOJUTH
KOCBEHHBIC HM3MEPEHUS, HCCICIOBAHUS 3aBHCHMOCTEH (M3MUYECKUX BEIUYUH H
MMOCTAHOBKY OIIBITOB IO TTPOBEPKE MPETOKEHHBIX THIIOTE3.

bonbiioe BHUMaHME yIEIsETCs PEIICHUI0 pAaCUETHBIX U KaYeCTBEHHBIX 3a]1a4.
[Ipu sTOM /171 pacy€THBIX 3a/1a4 MPUOPUTETOM SBJISIOTCS 33/1a4ul C SIBHO 3aJaHHOM
GU3NYIECKON MOMENbI0, TMO3BONIIOIINE TPHUMEHATh HW3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOrO pasieia Kypca, TaKk W HHTETPUPYS 3HAHUSI W3



pa3HbIX pasnesnoB. /(s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUs (U3MUECKUX SBJICHUM W TPOLECCOB B OKpYXKaroIen
KW3HH, TpeOyromue  BbIOOpa  (U3WYECKOW  MOJACIHM  JUI  CUTYalluH
MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBuu ¢ TpeboBanusimu @I'OC COO k MaTepHaIbHOTEXHUUYECKOMY
oOecrieyeHnIo y4eOHOro mpoiiecca 6a30BbId YpOBEHb Kypca (DU3UKH HA YPOBHE
cpenHero o0Omero oOpa3oBaHMs JOJKEH H3Yy4aThCsl B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3MKM WIM B YCIOBUSX HMHTETPUPOBAHHOIO KaOMHETa MPEIMETOB
€CTEeCTBEHHO-HAYyYHOr0 1ukia. B kabunere GU3MKH JOIKHO OBITH HEOOXOIUMOE
nabopaTopHOoe 00OpyJAOBaHWE ISl BBHITIOJHEHUS YKa3aHHBIX B IPOrpamMme II0
(bU3HMKe YUCHUYECKHUX MPAKTUIECKUX PabOT M IEMOHCTPAIIMOHHOE 000pyI0BaHUE.

JlemoHCcTpanmoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTH M 00ECIEeYMBAaE€T TOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMme 1o (U3MKE KITIOYEBBIX JAEMOHCTpAlUN s
UCCJIENOBAHUS  W3y4YaeMbIX  SIBIGHUH W  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUICCKUX PUMCHEHHH.

JlabopatopHoe o0OpymOBaHHE IS YYCHHUYECKHX TPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECTICUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydYarommxcs. TeMaThudeckue KOMILUIEKTHI
71a60paTOPHOTrO O0OPYIOBAaHMS JOJKHBI OBITh MMOCTPOEHHI HA KOMILIEKCHOM
WCITIOJIb30BAaHUU AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaK)KE KOMITBIOTCPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpaTOpUil.

OCHOBHBIMH TIENISIMH U3y4eHUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

- popMupoBaHME UWHTEpEca M CTPEMJICHHS OOYYalOIIMXCA K HAy4HOMY
U3YYEHHUIO TPUPOJABI, Pa3BUTHE UX HWHTEUIEKTYaJbHBIX W TBOPYECKHX
CIIOCOOHOCTEN;

* pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (HOPMUPOBAHHE
MCCJIEI0BATEIHCKOT0 OTHOIICHUS K OKPYKAIOLTUM SIBIICHHUSM;

- popMupOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pe3ysbTara U3y4yeHUs OCHOB
CTPOEHUS MaTepUH M PyHIaMCHTAJIBHBIX 3aKOHOB (DU3UKU;

- opMHUpOBaHUE YMEHUIN OOBACHSTH SIBIICHUSI C UCIIOIb30BaHUEM (DU3UUECKUX
3HAHWM W HAYYHBIX JIOKA3aTEIbCTB;

- popMupoOBaHUE TPEACTABICHUN O pONU (PUIUKH IS Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JIoCTIKEeHHE ATHX IeNei 00ecrednBaeTCsl pelieHneM CIeIyIoNX 3a1ad B

Mpoliiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHus:



* MPUOOPETEHNE CUCTEMBI 3HAHUM 00 00X (PU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYas MEXaHUKY, MOJEKYISIPHYIO  (PUBHKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U IJIEMEHTBI aCTPOPHU3HUKH;

- popMupoBaHNE YMECHUM TPUMEHSATH TEOPETUUECKUE 3SHAHUS JIJIT O0BSICHCHUS
(bu3HYeCKUX SBJICHUA B IPUPOJIC U JISI IPUHATHS MPAKTHUYECKUX PEIICHUHN B
MOBCEIHEBHOM KU3HU;

« OCBOGHHE CIIOCOOOB pEIICHMs] PA3TUYHBIX 3a7a4 C SBHO 3aJaHHOMU
bu3znyecKkol MOHENbIo, 3adad, MOAPA3yMEBAIOIIUX CaMOCTOSITEIBHOE
co3zanue GU3NIECKON MO/IeNH, aIeKBATHON YCIOBHSM 3a/1a4H;

* MIOHUMaHue (PUBNYECKUX OCHOB W TPHUHIIUIIOB JCHUCTBUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTMYECKHUX MPOIECCOB, X BIHMSIHUS HA OKPY>KAIOIIYIO
cpeay;

* OBJIQJICHUE METOJaMH CaMOCTOSTEIIBHOTO TUIAHUPOBAHUS WM TPOBEICHHUS
(GU3HYEeCKUX HKCIIEPUMEHTOB, aHAIW3a W HHTEpIpeTanuy HWH(popMaIuy,
OIpeneICHHsI TOCTOBEPHOCTH MOTYyUYEHHOTO PE3yIbTaTa;

* CO37IaHME YCIIOBUHM IJIsl Pa3BUTHA YMEHHMHA MPOEKTHO-HCCIEAOBATEIbCKOM,
TBOPUYECKOU JEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbI1 ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpasoBanus otBoauTcs 136 gacos: B 10 kitacce — 68 wacoB (2 yaca B He/IeN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 10 (QuU3MKE TepeueHb JabopaTOpHBIX U
MPAKTUYECKUX PaldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JIeJaeT BBIOOP
MpoBeNeHUs J1a0OpaTOPHBIX pPabdOT W OMNBITOB C YYETOM WHAUBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCsl.

COIAEP)KAHUE OBYUEHUSA

10 KUIACC

Pazgen 1. ®du3uka 1 MeTOAbI HAYYHOT'O IIO3HAHUS

®duznka — HayKa o npupoae. Hayunbsie METOIbI TO3HAHUS OKPYKAIOLIETO
Mupa. Ponb skciepruMeHTa U TEOpUH B MPOLIECCE TO3HAHUS TPUPOIBI.
OKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (U3MUYECKUX SIBICHUNA M MpolieccoB. HayuHble TMMOTE3BI.
dusnuecKkrue 3aKOHbI U TEOpUU. [ paHUIlbl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
IIprHIAT COOTBETCTBHS.

Ponp u Mecto ¢u3uku B (HOpMHUPOBAaHUM COBPEMEHHOW HAayYHOW KapTHHBI
MUpa, B IPAKTUUYECKOMN AEATEIbHOCTHU JIFOJICH.



Jlemoncmpayuu
AmnanoroBeie M I1M(POBBIC H3MEPUTEIbHBIC IPUOOPHI, KOMITBIOTEPHBIC
JTATYHKHU.

Pasnea 2. Mexanuka
Tema 1. Kunemamuxa
Mexannyeckoe IBHXKeHUE. OTHOCUTENHLHOCTh MEXAHUYECKOTO JIBHIKEHUS.

Cucrema orcuéra. Tpaekropus.

[lepemeliienne, CKOpOCTh (CpeaHSs CKOPOCTb, MIHOBEHHAss CKOPOCTb) U
YCKOPEHHUE MaTepuajibHOW TOUYKH, MX MPOEKIMU HA OCH CHUCTEMbI KOOpPAMHAT.
CrnoxeHue nepeMeIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEHOE ABMAKeHuE. ['paduku
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHUA, MyTU U
NepeEMELIECHUS MaTEPUAIbHON TOUKU OT BPEMEHHU.

CBoOogHOE najzieHre. Y CKopeHre CBOOOIHOTO MaICHUS.

KpuBonuueitnoe nBrmxkenue. /[BrkeHne MaTepuaibHON TOUYKHU IO OKPYKHOCTH
C MOCTOSSHHOM MO MOJYJII0 CKOPOCTBIO. YTJOBas CKOPOCTh, JTUHEHHAs CKOPOCTb.
Ilepuon u yactora obpamenus. L{leHTpocTpeMuTeIpHOE YCKOPEHHE.

TexHudyeckre yCTPOMCTBA W MPAKTUUECKOE TMPUMEHEHHUE: CIUIOMETP,
JBIDKEHUE CHAPSAO0B, IIEMTHbIE U PEMEHHBIE TIepeaadn.

Jemoncmpayuu

Mopenb cucteMbl OTCUETA, WUIIOCTpAIUs KUHEMATHYECKUX XapaKTePUCTUK
JBUKCHHUSL.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyX€ U B pa3peKEHHOM IIPOCTPAHCTRE.

HaOmronenuve nBWKEHHS Tea, OPOIICHHOrO IMOJA YIJIOM K TOPHU30HTY U
TOPU30HTAIBHO.

N3Mepenune yckopeHust CBOOOTHOTO ITa/ICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yueHne HEpaBHOMEPHOTO ABUKEHHUS C LIEJbIO OMNPEIEICHUS] MTHOBEHHOMN
CKOPOCTH.

UccnenoBanrie COOTHONIEHUS MEXY MyTAMU, IPOUCHHBIMH TEJIOM 3a
MOCJIEI0BATENbHBIE PABHBIE TPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBW>KEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3yueHne 1BUKEHUS IApUKaA B BA3KOU KUIKOCTH.

N3yuenne nBuxeHus Tena, OpoIeHHOr0 TOPU30HTAIIBHO.



Tema 2. /lunamuka

[IpuHumn  otHocurenbHOCcTH  ['anmunes. lIlepBeii  3akoH  HbroTtoHa.
NueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [Tpunuun cynepno3unuu cuii. Bropoii 3akoH HeroToHa s
MaTepUAIILHOW TOUYKH. Tpernit 3akoH HproTOHA 111 MaTeprUalIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuna Tsbkectd. lIlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKonbxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUsI U cuiia TpeHus nokos. KoadduureHT tpenus.
Cuiia conpOTHUBIIECHUS MPU JIBUOKEHUU TEJa B )KUJKOCTH WIIH Ta3e.

[TocTtynarenbHOE U BpalaTeabHOE JBIKEHHE aOCOMIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OcHu BpaiieHus. Iliedo cumel. YcmoBus
paBHOBECHS TBEPAOIO TENA.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: IONIIUITHUKH,
JIBM)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne uHepuuu.

CpaBHEHHE MACC B3aUMOJIEUCTBYIOIIMNX TEIL.

Bropoii 3axkon HerotoHna.

N3mepenue cui.

Cnoxenue CHi.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIii.

HeecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUN.

CpaBHEHHME CHJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUSL.

VYcioBus paBHOBeCHUS TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, rabopamophvie pabomawi

N3ydenne nBuxeHust Opycka mo HaKJIOHHOM IMIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3ZHUKAIOIIUX B IPYKHUHE U
pE3UHOBOM 00pasiie, OT ux AehopMalluu.

HccnenoBanne yciaoBHM pPaBHOBECUS TBEPAOTrO Tela, HMEIOMIETO OCh
BpAILICHUSI.

Tema 3. 3aKoHnvl COXpaHeHUA 8 MEXAHUKE

Nmnynbc MaTepraibHON TOUKH (TEa), CUCTEMbI MATEPUAIIBHBIX TOYEK.
Nmnynbe cuiibl 1 UI3MEHEHHUE UMITYJIbCa Tela. 3aKOH COXPAHEHHUS UMITYJIbCa.
PeakTuBHOE IBMKXCHHE.

PaGota cubl. MOIITHOCTH CHJTBI.



Kunernueckas »Heprusi MarepuaibHOW TOYKU. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUH.

[TorenmanbHast SHEPTHS. [ToreHnanbHast DHEPTHUS yIpyTo
nehopMHUPOBAHHOM MPYKUHBIL. [loTeHIMATbHASI SHEPTHSI Tea BOJM3U TTOBEPXHOCTH
3eMiH.

IToTeHIMAIbHBIE u HEMOTEHIUAJILHBIE CHJIBI. CBsi3b  paboOTHI

HETOTEHIUAJIBHBIX CHJI C U3MEHEHUEM MEXaHUYE€CKOW SHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHUsI MEXaHUUECKON IHEPTUH.

Yrupyrue v Heynpyrue CTOIKHOBEHUS.

TexHuueckue yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOIOMET, KOIED,
MPYKUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE NBHXKEHHE.

[Tepexoa MOTEHIMATBHON YHEPTUHN B KUHETHYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenne abCOMIOTHO HEYNPYroro yaapa ¢ IOMOINBIO JBYX OJHHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanue cBsiz pabOThl CUJIBI C U3MEHEHHEM MEXaHWYECKOW SHEpPruu
TeJla Ha IPUMEPE PACTSIKECHUS PE3UHOBOTO XKT'yTa.

Paszpnes 3. MoaexkyasipHas ¢pu3uka 1 TepMOAUHAMHMKA

Tema 1. Ocrosbl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep IBIWKEHUS U
B3aUMOJICVCTBUS YaCTHUI[ BeHecTBA. MOJEIW CTPOCHHSI Ta30B, KUIKOCTEU U
TBEPJIBIX TET U 0OBSICHEHHE CBOMCTB BEIIIECTBA Ha OCHOBE ITUX Mojelneil. Macca u
pa3Mmepbl Mosekyll. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkama temmneparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHOKUHETUYECKOM
TEOpUU HUJIeaTbHOrO0 Ta3a. AOCOMOTHas TeMmIeparypa Kak Mepa CpeIHeu
KMHETUYECKOM PHEPruu TEIUIOBOro JBIKEHMS dacTull rasza. Illlkana Temmeparyp
KensBuna. I'a3zoBbie 3akoHbl. YpaBHeHue MenpgeneeBa—Kianelipona. 3akoH
Janbrona. WM3omponeccsl B HIEaTbHOM Ta3€ € IOCTOSHHBIM  KOJUYECTBOM
BellecTBa. ['paduueckoe TMpeACTaBICHUE HW30MPOIECCOB: H30TEpMa, H30X0pa,
n3zo0bapa.



TexHuueckue yCTpOWCTBA W TNPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME AUCKPETHOE CTpOEHHE BemlecTBa, GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUM.

OmnbIThl 110 U PY3UHN )KUAKOCTEH U TA30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita ITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aNMOJICCTBHUSL.

Mogaenb, WUTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH cocy/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHMS UJCAIBHOIO Trasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomoi

OnpeneneHue Macchl BO3AyXa B KIACCHOM KOMHATE€ Ha OCHOBE H3MEpPEHHI
00BbEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

UccnenoBanue 3aBUCUMOCTH MEXy TapaMeTpaMU COCTOSIHUSL pa3pekKeHHOTO
rasa.

Tema 2. OcHogvl mepmoouHamuKu
Tepmonunamuyeckas cucteMa. BHYTpeHHssE SHEpPrusi TEPMOJAMHAMUYECKOM

CUCTEMBI U criocoObl e€ u3meHeHus. KonuuectBo TemioTel U padborta. BHyTpeHHss
SHEPruss  OJAHOATOMHOIO  WACAIbHOro  raza. Buasl  Temionepenauu:
TEIIONPOBOJAHOCTh, KOHBEKILIMS, U3JIy4CHHE. Y JENIbHASI TEIIIOEMKOCTh BELIECTBA.
Konu4uecTBo TEI10Thl IpH TEIIONepeaaye.

[Tonsitue 06 aamabarHom mporecce. [lepBeiif 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMHMKHU K H3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoaunHamuku. HeoOpaTuMoCTh po1ieccoB B MPUPO/IE.

TeroBele  MamwuHbl.  [IpUHOMOBI  AEHCTBHUS — TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanus dSHepruM B TEIUIOBBIX MamuHax. Koadduiment monae3noro
neiictBust termnoBo mamuHbl. [ukn KapHo u ero kosdduIMEHT MOJIE3HOro
AEUCTBUSA. DKOJIOrMYECKHE MPOOJIEMBI TEINTIO3HEPTETUKH.

TexHnueckue ycTpoWcTBa M IMPAKTHYECKOE NPUMEHEHHWE: JIBUTaTellb
BHYTPEHHETO CTOpaHUsl, ObITOBOM XOJOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MmeHeHne BHYTpEHHEH »HEpruu Teja IMPH COBEPIICHUU pabOThl: BBLIET
npoOKu M3 OYTBUIKM TOJl JEWCTBHEM CXATOrO BO3/lyXa, HarpeBaHue >gupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUI€OAEMOHCTpALu).



N3menenne BHyTpeHHEH sHEprUn (TEMIIEpaTyphbl) Tela pH TerIonepeaaye.

OnbIT 0 a1MabaTHOMY PACIIMPEHUIO BO3AYyXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu napoBoil TypOHHBI, IBUTaTENIsl BHYTPEHHETO CTOPAHUSs, PEAKTUBHOIO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne ynenbHOu TEIIOEMKOCTH.

Tema 3. Acpecammnibie cocmoanus eéeuecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHjeHcanus. Mcnapenue u kurenue. AOGCONMIOTHAS U
OTHOCHUTEIIbHAsl BJIIAXKHOCTh BO3ayxa. HacellleHHbId map. YAenbHas TeEioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT AaBJICHHUS.

Teépmoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPOMHS CBOMCTB
kpuctamioB. JKunkue kpucramibl. CoBpeMeHHble Marepuanbl. [liaBineHue wu
KpucTayum3amnus. Y aefbHas Teriora miasieHus. Cyonumarus.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHnueckre yCTpONCTBA M MNPAKTHYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IMOIYYEHUSI COBPEMEHHBIX MAaTEpHUajoB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM JIaBJICHUU.

CriocoObI U3MepeHus BIAXKHOCTH.

HaGntonenue narpeBanus U raBjieHUs] KPUCTANIMYECKOIO BEILIECTBA.

JleMoHCTpanys KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

W3Mepenre OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Paznen 4. dnekTpoguHaMuka

Tema 1. dnekmpocmamuxa
DnekTpu3anus Ten. DIEKTPUUECKU 3aps. J(Ba BUaa 3JIIEKTPUUECKUX 3aPSAI0B.

[IpoBOAHMKM,  [OUPJNEKTPUKM M  TMOJYNPOBOJHUKH. 3aKOH  COXPaHEHHS
AIEKTPUYECKOT O 3apsa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHslil 3iekTpuuecKuil 3aps.
Onektpuueckoe mnone. Hanpspk€HHOCTh  aiekTpuueckoro moiid.  [IpuHuun
CyHEPHO3ULIUN ANEKTPUUECKUX MOJeH. JIMHUM HanpsKEHHOCTH SJIEKTPUYECKOTO
OJISL.

Pabota cun snekTpocratudeckoro mojst. [lorenuuan. Pa3HocTs MOTEHIIUAIIOB.
[IpOBOTHMKM M AUAIAEKTPUKU B SIEKTPOCTATHUECKOM mnoJie. Jluanexkrpuueckas
MIPOHULIAEMOCTb.



OnektpoéMKocTb. KonaeHcaTop. DIEKTPOEMKOCTh IIIIOCKOTO KOHAEHCATOopa.
DHeprus 3apsiKEHHOr0 KOHJIEHCATopa.

TexHuueckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUYECKash 3allliuTa, 3a3eMJIEHHE DSJIEKTPONpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anliapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIMII IEUCTBUS DIEKTPOMETPA.

B3auMonencTBrue HadJIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEl.

[IpoBOHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

JIA3IIEKTPUKY B SJIEKTPOCTATHYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOWAau
IJIACTUH, PACCTOSHUA MEXAY HUMU U AUAJIEKTPUUECKOW IPOHULIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIIEKTPUYECKHM TOK. Y CIIOBUS CYLIECTBOBAHUS SIIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsixkenune. 3akon OMa i1 yyacTka Lenu.

DIEKTPUUECKOE CONPOTUBIICHUE. YEIbHOE COINPOTUBJICHUE BEILECTBA.
ITocnenoBaTenbHOE, NapaJLIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOITHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MongHocTh
AJIEKTPUYECKOT O TOKA.

ONEKTpOJABWKYIIAs CHJIa U BHYTPEHHEE COINPOTUBICHHE HCTOYHHKA TOKAa.
3akon Oma 111 TOJTHOM (3aMKHYTO#) 35iekTprudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTHUBJICHUSI METAJIJIOB OT TemMIepaTypbl. CBEpXIPOBOUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA ANEKTPOHHBIX IMYYKOB.

[TonynpoBOgHUKHY. CoOcTBeHHas u MIPUMECHAS MPOBOJIUMOCTh
MOJyIpOBOAHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBogHUKOBbIE TPHUOOPBI.

OJIEKTpUYECKH TOK B  pacTBOpaXx M  paciiiaBaXx  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUUALNS. DIEKTPOIH3.

DIIEKTpUYECKAN TOK B raszax. CaMOCTOSTENbHBIM W HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [Lia3zma.

TexHu4yeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIEpPMETP,
BOJIBTMETP, PEOCTAaT, MCTOYHUKU TOKA, OJJICKTPOHArpeBaTelIbHbIE MPUOOPHI,



AJIEKTPOOCBETUTENbHBIE MTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH IO,
TEPMUCTOPHI 1 (OTOPE3UCTOPHI, MTOTYIPOBOIHUKOBBIHN JUO/I, TaIbBAHHKA.

Jlemoncmpayuu

W3mepenune cuiibl TOKa U HaIPSHKEHMUS.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIA]IH MTOMEPEYHOI0 CEUYEHHs U MaTepuana.

CMelanHoe COeIMHEHUE TPOBOIHUKOB.

[Ipsmoe wu3MepeHHue dIIEKTPOJBHXKYIIeH cwibl. KopoTkoe 3aMblkaHue
rajbBaHMYECKOT0 AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCUMOCTh COMPOTUBIIEHUSI METAIIJIOB OT TEMIIEPATYPBI.

[1poBOAMMOCTH AIEKTPOJIUTOB.

HckpoBoii pa3psii 1 MpOBOIMMOCTH BO31yXa.

OIHOCTOPOHHSS TPOBOIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomwl 3yuenue

CMEIIAHHOTO COCIMHEHHUS PE3UCTOPOB.

N3Mepenre 37eKTpOJBMKYIIEH CUJIbIl MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmonenue samexkrpoinusa.

MexknpeaMeTHbie CBA3U

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 Kjacce OCyIIECTBISIETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
Ouonoruu, XuMuH, reorpaduy U TEXHOJIOTUH.

Meocnpeomemnvie nowsmus, CBA3aHHBIE C M3YYCHHEM METOJ0B HAYYHOTO
MO3HAHUA: SIBIEHWE, HAay4YHbIA (paKT, TUMOTe3a, (PU3NYECKass BEIUYMHA, 3aKOH,
Teopus, HaOII0AEeHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHWe CUCTEMbl YpaBHEHUMW, JIMHEWHass (QyHKIWMS,
napabosia, rurepoosua, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKECTBO,
BEKTOPBI U UX MPOCKIIMU HA OCH KOOPJIUHAT, CII0KEHHUE BEKTOPOB.

buonocusn: mexaHnyeckoe NBIXKEHHE B KUBOHM mpupoje, nuddysus, ocmoc,
TEMI000MEH KUBBIX OPraHMW3MOB (BUIbI TEIUIONEPENAUH, TEIJIOBOE PaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOIE.

Xumus: TACKPETHOE CTPOECHUE BEUIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCA, TEMJIOBBIE CBOMCTBA TBEPBIX TEI, )KUAKOCTEU U Ia30B,
AJIEKTPUYECKUE  CBOMCTBA  METAUIOB,  DJEKTPOJIUTHYECKas  JAUCCOIMALIUS,
rajbBaHHKa.

l'eocpacghus: BNaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.



Texnonozus: npeodOpa3oBaHUE ABMXKEHUH C HCIIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEHHUs B TEXHUKE, IOALIUIHUKH, MCIOJIb30BAHUE 3aKOHA COXPAaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOAOMET M JpYrHe), JABUTaTedb BHYTPEHHEIO
cropanusi, maposasi TypOMHa, ObBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
IIOJIyYEHHUsI COBPEMEHHBIX MATEPUAIOB, B TOM YHUCJIE HAHOMATEpPUAIOB, U
HAHOTEXHOJIOTHH, 3JEKTPOCTAaTUYECKAsl 3alllUuTa, 3a3€MJIEHHUE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHATrPEBATEIbHBIE npuOOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pa3znea 4. JiaekTrpoauHamMuKa
Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKYUA
[TocTosiHHBIE MarHUTHI. B3auMO1eNCTBHE OCTOSHHBIX MArHUTOB. MarHutHoe

nosie. BeKTop MarHUTHOM MHAYKUIHH. [[pUHIMIT CyIIepIIO3UIIMM MarHUTHBIX ITOJIEN.
JIlvHum MarHuTHOM WHAYKUWH. KapThHa JWMHWKM MarHUTHOW WHAYKIUU ITOJS
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 1noje NPOBOAHMKA ¢ TOKOM. KapThHa nuMHMI WHIYyKUHAN
MAarHuTHOrO TOJI JJIMHHOTO MPSIMOr0 IPOBOJHMKA M 3aMKHYTOTO KOJIBI[EBOTO
IIPOBOJHMKA, KaTYIIKHA ¢ TOKOM. OnbIT Dpcrena. BzanmonecTBue NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHHUE.

Cuna Jlopenua, e€ Moxyib U HarpaBieHue. J[BUKEHUE 3apsyKEHHOM 4aCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl JlopeHia.

SIBieHne ANEKTpOMAarHMTHOM MHAYKUMU. [IOTOK BekTOpa MAarHUTHOM
UHAYKUUU. OJEKTPOABMKYLIAs CHJIAa HWHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOU
unaykuuu dapanes.

BuxpeBoe nsnexkTpudeckoe Imoje. OJIEKTPOABMKYILAS CWIa HHAYKIUU B
IIPOBOJHUKE, IBMKYILEMCS IIOCTYNATEIBHO B OTHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTE.  SIBJIGHME CAMOMHIYKLUMH. OJIEKTPOABWXKYINAS  CHJIA
CaMOMHIYKIINH.

DHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE IOJIE.

TexHu4yecknue YCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: IOCTOSHHBIE
MAarHuThbl, JJIEKTPOMArHWTHI, J3JEKTPOJABHUIaTENb, YCKOPUTEIH JIIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnsiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3aumoperictBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

[evictBre cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBiIeHME 3EKTPOMArHUTHOW UHIAYKIIUH.

[IpaBuio Jlenna.

3aBUCUMOCTh 3JIEKTPOJBUKYIIEH CHIbI MHAYKIUU OT CKOPOCTH U3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomwi I3yuenue

MArHUTHOTO MOJIA KaTYIIKH C TOKOM.

UccnenoBanne nEUCTBUS TMOCTOSHHOIO MAarHuTa HAa PaMKy C TOKOM.

HccnenoBanue sIBICHUA 3JIEKTPOMATHUTHOW HHAYKIUU.

Pa3gea 5. Kosie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHUmMHble KO1e0AHUA
Konebarenpnas  cucrema. CBoOOAHBIE  MEXaHMYECKHME  KOJeOaHUS.

['apmonunueckue konebOanus. [lepuon, wacrtora, amrummryaa v (aza koneOaHUM.
IIpyxvHHBIN MaATHUK. MareMaTu4ecKuil MasTHUK. YPaBHEHUE TaPMOHUYECKUX
koneOanuii. [IpeBparienne 3Hepruy Npu rapMOHUYECKHUX KOIEOAHMSIX.

Konebarenpubiit  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATbHOM KOJIEOATEIIbHOM KOHTYype. AHAJIOTHS MEXKIY MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMH KojieOanusiMu. @opmyna ToMmcoHa. 3akoH cOXpaHEHUs
SHEPruu B UJCATBHOM KOJIE0ATEIbHOM KOHTYDE.

[IpencraBienne 0 3aTyxarolUX KOoJeOAaHUSIX. BrIHY X 1€HHbIE MEXaHUYECKHE
kosiebanus. Pesonanc. BeiHyX/1€HHbBIE 3JIEKTPOMarHUTHbIE KOJIEOaHMUS.

Ilepemennblii TOK. CHHYCOMAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOr0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA H
HaIpsKEHUS.

Tpaucdopmarop. [IpousBoacTBo, mepenada U MOTPeOICHUE DIIEKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKHU MPHU NPOU3BOACTBE AeKTposHepruu. KymnbTypa
UCIIOJIb30BaHUs JIEKTPOIHEPT UM B ITIOBCEIHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUYECKUMN
3BOHOK, T€HEPATOP MIEPEMEHHOIO TOKA, TUHUU AJIEKTponepeaay.



Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOATeNbHON CHUCTEMbI (TPYKUHHBIA WA
MaTEeMaTUYECKU MASTHHUK ).

HaOmnronenue 3aTyxaronux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHU.

HaGmronenue pesonanca.

CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSIKEHUSI OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHc mpu TOCIIENOBATENIBHOM COEAMHEHUHM PE3UCTOPa, KaTyIIKU
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb JIMHUY 3JE€KTPONEPEaAYN.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

HccnenoBanne 3aBUCMMOCTH MEPUOJAa MajbIX KoieOaHUil Tpy3a HA HUTH OT
IUTMHBI HUTH U Macchl Tpy3a.

HccnenoBanne nepeMEHHOT0 TOKA B LIETIH U3 TTOCJIEN0BATEIBHO COCINHEHHBIX
KOHJ€HCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 3J1eKmMpOMAZHUMHbBLE 60JIHbL

MexaHnueckue BOJIHBIL, YycioBusi pacrtpocTtpanHeHus. Ilepuoa. CkopocTh
pacnpocTpaHeHUs U JJIMHA BOJNHBL. [lonepeyunblie v Mpoa0iabHbIE BOJTHBI.
WNuTtepdepenius u nudpakius MeXaHUIeCKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CIIOBUS M3JIyYEHUS AJIIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBA
ANEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE, NoJspu3auus, Judpakuus,
unTepdepenius. CKOpocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 3J€KTPOMarHUTHBIX BOJIH. [I[pUMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBUACHU. Panqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CPEebl.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas AUArHOCTMKA B TEXHUKE M MEAULMHE, panap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teneon, CBU-neus.

Jlemoncmpayuu

O6pa3oBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJH.

KoneOG:mromeecs Te10 Kak HCTOYHUK 3BYKA.

HabGntonenue orpakeHus: M NpeITOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.



3BYKOBOU PE30HAHC.

HaOmtonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYAOU U
4acTOTOM KOJIeOaHU.

UccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPa)KEHUE, MPEJIOMIICHUE,
noJispu3anys, 1udpakiys, HTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsMonuHerHOE pacnpoOCTpaHEHHE CBETA B
oxHopoaHou cpexe. Jlyu cBera. TodeuHblld HCTOYHHK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHne m300pakeHul B
IJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3akoHbI IPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yroi mojaiHoro
BHYTPEHHETO OTPAKEHHUSI.

Hucniepcus cseta. ClioxHbIN cocTaB 6enoro ceera. L[Ber.

Cobupatoiue U paccenBarollie  JIMH3BL. Tonkas JIVH3A.
DOKyCHOE PaCCTOSIHUE U ONTUYECKAs CUjla TOHKOM JUH3bL. [locTpoeHune
M300paKEeHUI B COOMPAIOIINX U PacCeUBAIOIIUX JInH3aX. DopMyria TOHKOW JTUH3HI.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenenbl NPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

Bonnosas ontuka. Uutepdepennus ceera. KorepeHTHbIE HCTOUHHKHU.
VYcnoBus HaOMOIEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EpPEHIIMOHHOM
KapTHHE OT JIBYX CUH(]A3HBIX KOr€PEHTHBIX HCTOYHUKOB.

HNudpakuus ceera. JudpakimonHas penieTka. Y ciioBre HabII0ACHUS
[JIABHBIX ~ MaKCUMYMOB Mpy NaJCHUM  MOHOXPOMATHYECKOrO0  CBETA
Ha JU(PAKIIMOHHYIO PEHIETKY.

[Tonsapuszanus ceera.

TexHu4yeckre ycTpoNCTBA U MPAKTUYECKOE PUMEHEHUE: OUKH, JIyIIa,
¢dotoarmnapaT, IPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHASI
OITHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsamonuHeliHOE paclpoCTpaHEHUE, OTPAKEHUE U MTPETOMIICHUE CBETA.
OnTuyeckue npuOOpBHI.

[TonmHOe BHYyTpEeHHEE oTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUI B JTUH3AX.

Mopaenu MUKpOCKOIIa, TEJIECKOIIA.

Hab6monenne natepdepeHIny CBETA.

Hab6monenune nudpakiuu ceera. HaGmronenue

IUCTIEPCUY CBETA.



[Tonydenue cniekrpa ¢ IIOMOLIBIO TPU3MBL.

[Tony4yenue cnekTpa ¢ MOMOILbIO AUPPAKIMOHHON PEIIETKY.
Habmonenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi
N3mepenne nmokasaresns npeaoMiIeHUs CTEKIIa.
HccnenoBanue CBOMCTB U300paKEHUM B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIEIHAJIBLHONH TEOPUH OTHOCUTEIbHOCTH

I'paHuIBI TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTynarsl cnenuanbHON
TEOPUU OTHOCHUTEIIBHOCTH: WMHBAPUAHTHOCTh MOAYJII CKOPOCTH CBETA B BAKYYME,
MIPUHIIUIT OTHOCUTENBHOCTH DWHIITENHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH U COKpaIlEHUE
JUTVHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBsI3b Macchl C SHEPrUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTUIBl. DHEPTHS
IIOKOS.

Paznen 7. KBanroBas ¢pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®oronsl. Gopmyna [Inanka cBs3u sHEpruu (HOTOHA C €ro YaCTOTOU. DHEPrus

Y UMITyJIbC (POTOHA.

OTtkpsiTue U ucciaeaopanue Gporoddpdexra. OnbiThl A. I'. CToseroBa. 3aKOHBI
dorosddexra. YpaBHenue DiiHmTenHa 11 porodddekra. «KpacHas rpanuna»
dhoTodddexra.

JaBnenue ceera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpOWCTBA M TPAKTHYECKOE TPUMEHEHHE: (HOTODIEMEHT,
(dhoTomaTUMK, COTHEUHAS OaTapes, CBETOIUOI.

Jlemoncmpayuu

doTtordekT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHEro (hoTodddekra.

Ceeroauo.

Conneunas 6aTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHIIL.
Ilmanerapnas Mmogxens aroma. Ilocrynarel bopa. M3nydeHune u morsomeHue



(GOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHS JIHEPruu Ha Apyroil. Bumbl
cnekTpoB. CIEKTp ypOBHEN SHEPrUU aToOMa BOAOPOAA.

BonnoBbie cBoiicTBa yactuil. Bomubl ae bpoiis. KopnyckynsspHO-BOIHOBOM
IyaJIA3M.

CnoHTaHHOE U BBIHYXJICHHOE U3JIyUYCHHE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOII), Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pezepdopaa.

Onpenenenue IIMHBI BOJHBI JIa3epa.

HaGmtonenune nuHeyaThIX CIIEKTPOB U3ITYYCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomoi

Hab6nronenne nuHelyaToro CueKTpa.

Tema 3. Amomnoe a0po
OKCIIEPUMEHTBI, JIOKA3bIBAIOIINE CIOXKHOCTh CTpoeHUs sjpa. OTKphITHE

paanoakTuBHOCTH. OnbITHl Pe3epdopaa o onpeaeneHuto coctaBa paguoakTUBHOTO
usnydenns. CBoicTBa anbda-, 6era-, raMmma-u3IydeHusl.
BiusiHue paaAnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHEe NpoTOoHAa M HeiTpoHa. Hykinonnas moxens snapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio sapa. M3oronsl.

Anbda-pacnan. DJIEKTPOHHBIN u MTO3UTPOHHBIN Oera-pacna.
['ammansnyuyeHnne. 3aKOH palOaKTUBHOI'O pacraja.

DHeprusi CBsA3M HYKJIOHOB B sifipe. Snepubie cuibl. J{edekT maccsl spa.

Anepnsbie peakuuu. JleneHue u CUHTE3 SAEP.

SAnepusiii peaktop. Tepmosinepubiii cuHTe3. [IpoOGiaemMbl W MEPCIEKTHUBBI
SJIEPHOM PHEPTETUKU. DKOJTOTMUECKUE ACTICKTHI SIIEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoabl HaOIOACHUS U PETUCTPAIIUU AJIIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3auMOACHCTBUA. EQUHCTBO u3nyeckoi KapTUHBI MHpA.

TexHuueckne yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: NO3UMETP, KaMmepa
Bunbcona, sigepHblil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TUMK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomul UccnenoBanue

TPEKOB YacTHI (110 TOTOBBIM (oTOrpadusim).



Paszpnen 8. DiemMeHTHI aCTPOHOMUM U aCTPOPU3UKHU
Orarnbl pa3BUTHs acTpoHOMUU. [IpuKiagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUM.

Bun 3Bé3mHoro nHeba. Co3Be3qusi, spKue 3BE3MBI, IIAHETHI, UX BUIAMOE
JIBIDKCHHE.

ComnHeuHas cucTema.

Conune. ComHeuyHass akTHMBHOCTh. Mcrounuk sHeprum ConHila W 3BE3.
3BE3bI, UX OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpajbHbIA Kjacc —
CBETUMOCTBY». 3BE3JbI TJIABHOM IIOC/IEIOBATCIBHOCTH. 3aBHUCHUMOCTh «Macca —
CBETUMOCTbY» JJI1 3BE3]l TJIABHOM IOCJIEIOBATEIIbHOCTH. BHYTpEHHEE CTpOCHHE
3B&311. COBpeMEHHbBIE MPEJCTABICHUS O MPOUCXOXKAEHUU U ABojtonuu ConHia u
3BE311. DTanbl )KU3HU 3BE3].

Mneunsiii [Iyre — Hama ['anaktuka. [lonoxxenue m aBmwxkenune ConHIA B
lNamaktuke. Tunel ranaktuk. Paguoranaktuky m kBasapsl. YEpHbIE ABIPHI B Apax
rajJaKTHUK.

Bcenennas. Pacimiupenue Beenennoit. 3akon Xa060ma. Pazberanue rajakTuk.
Teopus bonbmioro B3peiBa. PenukroBoe nsiyyenue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnnie nmpobsieMbl aCTPOHOMUMU.

Yyenuueckue nabnooenus

HaGnronenus: HeBOOpYKEHHBIM TJ1a30M € HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH JJI1 ONpeeNeHUs] MOJI0XKEHUsI HEOECHBIX 00OBbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE co3Be311si CEeBEPHOIO MOTYIIAPHUS U IPKUE 3BE3/BI.

HabGmtonenus B Teneckon Jlynsi, maner, Mneunoro [Tyru.

O0o01maro1ee NOBTOpPEeHUE

Ponb ¢u3uku U acTpOHOMHMM B HKOHOMHYECKOM, TEXHOJIOTHYECKOH,
COLIMAJILHOM M ATUYECKOM cpepax NeaTebHOCTH YeI0BEKa, pOJib U MECTO (DU3UKU U
aCTPOHOMHH B COBPEMEHHOW Hay4yHOH KapTUHE MUPA, pOib (PU3NUECKON TEOpHUH B
(bopMHpOBAaHUHU MPEJCTABICHUN O PU3NYECKON KapTHUHE MUPA, MECTO (PU3UUECKOU
KapTUHBI MHUpa B OOHIEM Py COBPEMEHHBIX  €CTECTBEHHO-HAyYHbIX
MPEICTABICHUIN O IPUPO/IE.

MexnpeaMeTHbIe CBS3H

N3ydyenne kypca ¢usnku 6a30Boro ypoBHs B 11 Kimacce oCymiecTBISIETCS ¢
Y4ETOM COZAEPKATEIBHBIX MEXIPEAMETHBIX CBA3CH C KypcaMM MAaTeMaTHKH,
OuoNI0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nowsimusi, CBA3aHHbIE C M3YYEHMEM METOIOB HAYYHOI'O
MO3HAHUA: SIBJICHWE, HAay4yHbId (PaKT, Trumnore3a, (pU3nyeckas BEIUUYMHA, 3aKOH,
TeopHUsl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEb, U3MEPEHUE.



Mamemamuxa: peumieHHEe CUCTEMbl YPABHEHHM, TPUTOHOMETPUUYECKUE
(GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHl U MX IMPOEKIHMH HA OCU KOOPIAWHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIMH, NPU3HAKU TMOJ00US TPEYroJbHUKOB,
oTpeJieNIeHNE IUIOMaAu TUIOCKUX (GUryp u oobEma Ter.

buonocusn: »nekTpuyeckue SABICHHUS B KUBOW Mpupole, KoseOaTelbHbIe
JIBWKEHHS B )KMBOM IIPUPOJIE, ONTUYECKHUE SBJIEHUSA B KUBOW NMPUPOAE, NECUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUINYECKAS] CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTATUIMUECKON PEIIETKH, CTIEKTPAIbHBIN aHAIH3.

l'eocpagua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(boTochEMKa 3eMHOIM TOBEPXHOCTH, MPEACKa3aHUE 3eMIIETPSICEHHIA.

Texnonoeus: NWHUM BJIEKTpOIEpenad, TEHEpaTop TIEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKUWOHHAA I€4b, pajap, PaguoNpUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, NpOEKIIMOHHBIN amnmapaT, BOJOKOHHAas OMNTHKA,
conmHe4Has O6arapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne ydeOHOro mpenmera «@Pu3mka» Ha YpPOBHE CpeaHEro oOIero
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJDKHO OOECTICUYHTH JOCTIIKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJbBTATBI

JIMuHOCTHBIE pe3yNIbTaThl OCBOCHUSI yueOHOro npeamera «Pu3nkay AOIKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOY4YarOIIMXCSl PYKOBOACTBOBATHCSA
c(OPMUPOBAHHON BHYTPEHHEH MO3ULIMENH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX
OPUEHTALIUN, TO3UTUBHBIX BHYTPEHHHUX  YOEXJEHMH, COOTBETCTBYIOLIMX
TPAAUIMOHHBIM LIEHHOCTSIM POCCHUHCKOro OOIIECTBa, PACIIUPEHUE KU3HEHHOIO
OIbITA W OMbITA ACSITEIILHOCTU B MPOILECCE pealu3aldd OCHOBHBIX HAINpaBIECHUN
BOCIIUTATEIIBHOU JEATENBHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUA:

c(OpMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMU 00YYarOIIEerocs: Kak akTUBHOIO U
OTBETCTBEHHOI0 YJIEHA POCCHUHCKOro OOIlecTBa; MPUHATHE TPAAULMOHHBIX
o0LIEYEIOBEYECKUX  I'yMAaHUCTUYECKUX W JE€MOKPAaTUYECKUX  LEHHOCTEM;
TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIIBHOCTh B HHTEPECAX IPAKIAHCKOr O
o0I11ecTBa, y4yacTBOBaTh B CAMOYIIPaBICHUHM B OOPa30BATEIbHOW OpraHU3alluu;

YMEHHUE B3aUMOJECHCTBOBATh C COLIMAIBHBIMUA HHCTUTYTAMHU B COOTBETCTBUH C
uX (QYHKUMAMH M Ha3HAYEHHUEM; FOTOBHOCTh K T'YMAHUTAPHOM U

BOJIOHTEPCKON  NEATETBHOCTH; 2) MNATPUOTHYECKOTO

BOCIIUTAHMA:

c(OPMUPOBAHHOCTh POCCUHCKOM IPa’kJaHCKOM NIEHTUYHOCTH, NATPUOTU3MA,
LEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, TOCTHKEHUAM
POCCUICKHX YYEHBIX B 00JIACTH (DU3WKH U TEXHHKH; 3) 1yXOBHO-HPABCTBEHHOI'0
BOCIHMTAHMA: C(HOPMHUPOBAHHOCTh HPABCTBEHHOIO CO3HAHMS, ATUYECKOTO
NOBEACHUS;  CIIOCOOHOCTh OIIEHMBAaTh CUTYAallMI0O M NPUHUMATh OCO3HAaHHBIE
pELIeHNs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
quclie B JEATEIbHOCTH YYEHOI0; OCO3HAHME JIMYHOIO BKJIAJa B IIOCTPOCHUE
YCTOMYUBOTrO OYyAyIIero; 4) 3CTeTHYECKOT0 BOCITUTAHMSA:

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKIIIOUasl 3CTETUKY HAyYHOI'O TBOPUYECTBA,
MpUCyLIEro (pU3n4ecKkoi HayKe;

5) TpyaoBOoro BOCHUTAHHSI: WHTEpEC K  pa3nyHbM  chepam

po(heCcCUOHATILHON JeSITeIbHOCTH, B TOM



YHCJIe CBS3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymei mnpodeccun W PpeaTu30BbIBATh COOCTBEHHbIE >KM3HEHHBIC IUJIaHbI,
TOTOBHOCTh M CITIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3MKKM Ha IPOTSHKEHUM BCEH JKHU3HMU, 6)
IKOJIOTHYeCKOr0 BOCITUTAHUSA:
c(OpPMHUPOBAHHOCTH KOJIOTMYECKOU KYJIbTYPbI, OCO3HAHHE I100aIbHOrO
XapakTepa IKOJIOrMYecKuX Mpo0sieM; MIaHUPOBAHUE U OCYLIECTBICHUE IEUCTBUI B
OKpYXaIOILEl Cpe/ie Ha OCHOBE
3HaHUSl LeJed YCTOMYMBOIO pa3BUTHsI YEIOBEUECTBA;  PACUIMPEHUE OIbITa
JESTEIbHOCTH IKOJIOTMYECKON HANIPABICHHOCTH Ha
OCHOBE MMEIOIIMXCSI 3HAHUM 110 (Ppr3HKe; 7)
HEHHOCTH HAYYHOI'0 MO3HAHUA:
c(OpPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS  (U3WYECKOM HAyKH; OCO3HAHUE IIEHHOCTH Hay4HOUH
NeSITeNbHOCTH, TOTOBHOCTh B Ipoliecce H3Y4YeHHUs (U3UKH OCYLIECTBIATH
MPOEKTHYIO U UCCIIEI0BATENbCKYIO AESITEIbHOCTh HHIUBUYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUueOHbIe AeiicTBUs ba3oBbie
JOru4ecKue JeicTBUA:

CaMOCTOSITEIbHO  (OpMyNIMpOBaTh U AKTyaIM3UpPOBaTh  MIpoOJemy,
paccmaTpuBaTh €€ BCECTOPOHHE; ONPEACHATHh LU JIESITEIbHOCTH, 3a/1aBaTh
MapaMmeTpbl U KPUTEPUU UX
JOCTHKECHUS;, BBISBISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpPHUBAEMBbIX
(bu3nueckux SBJICHUAX; pa3padaThiBaTh IUIAH pEIICHUA MPOOJEMBI C y4ETOM
aHaJIN3a UMCIOLINXCS
MAaTEPUAIBHBIX W  HEMAaTEpHUAJIbHBIX PECYpPCOB; BHOCHTb KOPPEKTHBBI B

NEATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJIAM, OLIEHUBATh PHUCKHU IOCIEACTBUM JEATEIbHOCTH; KOOPAMHHUPOBATH U

BBITIOJTHATH PabOTy B YCIOBUSIX PEATIbHOTO,

BUPTYaJIbHOTO M  KOMOMHHUPOBAHHOTO  B3aUMOJEHCTBHS;  pa3BUBATh

KpEaTHBHOE MBIIIUICHUE TIPHU PEIICHUH )KU3HCHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbcKue 1eiCTBUA.
BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH MOHATUSIMU ¥ METOJAMU
(u3HYECKON HayKH;
BJIAJICTh HABBIKAMH Y4€OHO-MCCIIEIOBATENHCKON U MPOEKTHOM JIEATEIHHOCTH B
o0nacTu (pU3MKHU, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIIBHOMY ITOUCKY



METOJIOB pelIeHusl 3a7ad (HU3MUECKOro COJEpKaHUs, MPUMEHEHHUIO Ppa3IUYHbIX
METO/I0B MO3HAHUS; BJIAJIETh BUIAMH JCSTEILHOCTH I10 MOJTYYEHUI0 HOBOI'O 3HAHMUSI,
€ro MHTEpHpeTalry, MpeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX y4eOHBIX
CUTYyallUsX, B TOM 4YHCJI€ TIPU CO3JaHUU y4EOHBIX MPOEKTOB B 00JACTH (PU3HKHU;
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIC CBSI3U M aKTyaJU3MpPOBATh 3a7a4y, BBIIBUTATh
TUNOTE3y €€ pelleHus, HaXOAUThb apryMEHThl [JIs J0Ka3aTelbCTBAa CBOUX
YTBEPKJICHUW, 3aJaBaTh IAapaMEeTpbl W KPHUTEPUU PEILICHUS; aHAJIU3UPOBAThH
MOJTyYEHHBIE B XOJE PELICHUS 33/JaYd pe3yNIbTaThl, KPUTHUECKU OLICHHBATH HUX
JOCTOBEPHOCTb, IPOrHO3UPOBATh H3MEHEHHWE B HOBBIX YCJIOBHSX; CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIE 3a/1a4l B 00pa3oBaTeIbHON

JESTENbHOCTH, B TOM YHUCJIE NpPU HU3y4YE€HUU (HU3UKH; aBaTh OLIEHKY HOBBIM

CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN ONBIT; YMETh IEPEHOCUTH 3HAHUS 110

(hu3uKe B IPaKTHUECKYIO 00JIaCTh
KU3HEEATEIbHOCTH; YMETh MHTEIPUPOBATh 3HAHUSI U3 PA3HBIX MTPEIMETHBIX

obyacteil; BbIIBUraTh HOBBIE UJIEH, MpEJiaraTb OPUTHHAJIbHBIE MTOAXO0/1bI

U PELICHMsI; CTaBUTh MPOOJIEMBI U 3a/1a4H, JIOIYCKaOL1e

aIbTEPHATUBHBIC PEILICHMUS.

Pab6ora ¢ undpopmaunmeii:

BJIa/IETh HAaBBIKAMH TMONy4YeHHUS MH(OpManuu (U3NYECKOTO COAECpN aHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITEILHO OCYIIECTBJISATh IOUCK, aHaJM3,
CUCTEMATHU3alUI0 U HMHTEpPIpEeTaluio WHGOpMAIUU Pa3IUYHbIX BUAOB U (PopM
MIPE/ICTABIICHUS; OLICHUBATh JJOCTOBEPHOCTh UH(OPMAIMKU; HCIIOJIb30BATh CPEICTBA
UH(POPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B PEIIEHUU KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX M OpPraHM3allMOHHBIX 3a/Jady C COOJIIOJEHHEM TpeOOBaHUI
SPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIMOHHON O€30MacHOCTH; CO3/1aBaTh TEKCTHI
(bu3HUeCcKOoro coJepKanus B pa3IMuHbIX (popmaTax ¢
y4€TOM Ha3HAYEHUs] UHPOPMALIMU U LIEJIEBOM ayJAUTOPUH, BHIOUPAs] ONTUMAIBHYIO
(opMy npeICTaBIICHUS U BU3yaJIU3aL1H.

KoMMyHHUKaTHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe JeCTBUS:

OCYIIECTBJISITH OOIIEHNUE Ha ypOoKaxX (PU3UKU U BO BHE-YPOUHOU JIESITEIIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyallMii M CMAr4aTh

KOH(UIMKTBI; Ppa3BEPHYTO M JIOTHYHO M3JaraTh CBOIO TOYKY 3pEHHS C
HUCIOJIL30BAHUEM

A3BIKOBBIX CPEACTB; MOHMMATh W MCIOJb30BAaTh MPEUMYIIECTBA KOMAHAHOM U
WHIUBUYyaJIbHOU

paboTHI; BRIOUPATh TEMATHUKY U METOJIbI COBMECTHBIX JECHCTBUM C y4ETOM OOIIIMX



MHTEPECOB M BO3MOXKHOCTEH Ka)KIOTO 4YJI€Ha KOJUIEKTHBA; IPUHUMATh LEIU

COBMECTHOU JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JCHCTBUS 110 €€

JOCTHYKEHHUIO: COCTABJIATH IUIAH JIEUCTBUM, PACIPEACIATh POIU C YUYETOM MHEHUU

YYaCTHHUKOB, 00CYXJaTh Pe3yJibTaTbl COBMECTHOM PaOOThI; OLEHHWBATh Kaue€CTBO

CBOET0 BKJIaJa U KAXJI0I0 Y4aCTHUKA KOMaH/bI B

o0mmii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSAM; MpejiaraTb HOBbIE MPOEKTHI,
OLICHUBATh UJCH C IIO3ULIMA HOBU3HBI,

OpPUIr'MHAJIBHOCTH, NPAKTUYECKOU 3HAYUMOCTH; OCYILECTBIIATh IO3UTUBHOE
CTPaTErnY€ECKOe MOBEACHUE B PA3JINYHBIX

CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBepcaJbHbIe YueOHbIe eiictBus CaMoopranu3amnus:
CaMOCTOSITEJIbHO OCYLIECTBJISITh MO3HABATEIbHYIO JAESITENIbHOCTh B 00JIACTH
(GU3UKM W AaCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3aJ]a4M; CAMOCTOSITEIILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX U
KAueCTBEHHBIX 3a7[a4, IUJIaH BBIMIOJTHEHUS TPAKTUYECKOM paboThl ¢ y4€ToMm
MMEIOIIIUXCSL PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH W TPEANOYTEHUM; /1aBaTh
OILICHKY HOBBIM CUTYallHsIM;
pacumupsTh paMKU y4eOHOTo IpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHUN;
JIeNIaTh OCO3HAHHBIN BBIOOD, apTyMEHTHUPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 32 PEIIICHUE; OIICHUBATh MPUOOPETEHHBIN OMBIT; CTOCOOCTBOBATH
(GhOpMHUPOBAHUIO U MPOSBIECHUIO IPYIUIIMU B 00J1aCTH

(U3HKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN M KYJIbTYPHBIN YPOBCHb.
CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJJIEKT:
JaBaTh OIICHKY HOBBIM CHUTYAIUsM, BHOCUTh KOPPEKTHUBBI B ICITCILHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIAJCTh  HABBIKAMM  IIO3HABATEIBHON  peQUIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBHM M MBICTUTEIBHBIX TPOIIECCOB, WX PE3YyJbTAaTOB U
OCHOBaHUI;

UCIOJIb30BaTh MPUEMBI PeICKCUH ISl OLEHKH CUTYalluu, BEIOOpa BEPHOTO
pEIIeHMsI; yMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO MMPUHUMATh PEIICHHUS 110 UX
CHW)KCHHIO; IPUHUMATh MOTUBBI M apTYMEHTBI JPYTHX MIPH aHAIU3E PE3yIbTaTOB
JEATENbHOCTH; TMPUHUMATH ce0s, TMOHWMAas CBOM HEAOCTATKH W JOCTOWHCTBA,
PUHUMATh MOTUBBI U apTYMEHTHI APYTHX MPU aHATIN3€ PE3yIbTATOB JIEATCILHOCTH;
NpU3HABATH CBOE MPABO M MPABO APYTHX HA OMIUOKH.

B mporiecce moCTKEHHS TMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS IMPOTPaAMMBI TI0
dbuzuke IS YpOBHA CpeIHEro ooOmero oOpa3oBaHUsS Y OOyYarolUXcCs



COBEpPIIICHCTBYETCS HYMOIIMOHATBHBIN UHTEIJIEKT, MIPENOIaratoI i
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAILHOE
COCTOSIHUE, BUJETh HAMPABICHUS Pa3BUTHsI COOCTBEHHON SMOITMOHAIBHON ChEphI,
OBITh YBEPEHHBIM B ce0e€; CaMOpEeryJIWpOBaHUS, BKIIOYAIONIETO CAMOKOHTPOIIb,
yMEHUE TPUHAMATh OTBETCTBEHHOCTh 3a CBOE TMOBEIEHHE, CIOCOOHOCTH
aJanTHPOBATHCA K DMOILMOHAIBHBIM W3MEHEHUSIM M TPOSBISATH TMOKOCTH, OBITH
OTKPBITHIM HOBOMY; BHYTPEHHEW MOTHUBAIlMH, BKJIIOYAIONIEH CTpEMIICHHE K
JOCTH)KCHUIO TIETTU M YCIIeXY, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH
UCXOJIS U3 CBOUX BO3MOXKHOCTEH; dMIATHH, BKIIOYAIONIEH CITOCOOHOCTh TIOHUMATh
HYMOIMOHAIILHOE COCTOSIHUE JPYTUX, YIUTHIBATH €0 TIPH OCYIIECTBICHUH OOIIICHHSI,
CIIOCOOHOCTh K COYYBCTBUIO M  CONEPSKUBAHUIO, COIMAIBHBIX HABBIKOB,
BKJTFOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTHUMH JIFOJIbMU, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peniaTb KOHMDIUKTHI.

HNPEIMETHBIE PE3YJIBTATBI

K xonity o6yuenus B 10 kJiacce rmpeiMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00 YJAIOIUXCSI YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax poidb U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B TPAKTHYECKOM MEATEIIBHOCTH JIFOJEW; YYUThIBATh T'PAHUIIBI
MPUMEHEHUS  M3YYEHHBIX  (PU3MUeCKHUX  Mojenel: MarepuajlbHas  TOYKa,
WHEpIMagbHasl cucteMa OTcuéra, aOCOIIOTHO TBEPAOE TENOo, HiCalIbHBIN ras,
MOJIEJIM CTPOCHUSA T'a30B, KUJIKOCTEN M TBEPIBIX TEJI, TOUCUHBIN DJICKTPUYECKUN
3aps IPH perieHnr GU3HIEeCKUX 3a/1a9;

pacrio3HaBaTh (U3HYECKUE SIBJICHUS (IPOIECChl) U OOBSICHATh MX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYISPHO-KUHETUYECKOW TEOPHUM CTPOCHHUS BELIECTBA H
BJICKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE,
CBOOOJIHOE TIAJIeHHUE TeN, IBIKCHHUE IO OKPYKHOCTH, WHEPIHS, B3aUMOJICHCTBUE
ten, auddy3usi, 6pOyHOBCKOE JBUKEHHE, CTPOCHUE XUIKOCTEH M TBEPABIX Te,
M3MEHEeHHEe O0BEMa TeJl NP HarpeBaHUM (OXJIaXKJICHUU), TEIJIOBOE PaBHOBECHE,
WCTIApEHNE, KOHJECHCALMS, IUIABJICHHUE, KPUCTAJUIM3ALMS, KUIIEHUE, BIAXXHOCTh
BO3/yXa, MOBBIIICHUE JABJIICHUSA T'a3a NPU €r0 HArpeBaHWHU B 3aKPBITOM COCYIE,
CBSI3b MEXJY IapaMeTpaMH COCTOSHUS Ta3a B U30MPOLECCAX, EKTPU3ALUS TEN,
B3aMMOJICMCTBUE 3apsAJIOB; OMNHUCHIBATH MEXAHWYECKOE JIBMYKEHUE, HCIIOIb3YS
(dbu3nYecKre BEIUYUHBI: KOOPAWHATA, MyTh, IIEpEMeEIeHrne, CKOPOCTh, YCKOPEHHE,
Macca Tena, Cujia, UMIYJbC Tella, KHHETUYECKas SHEPrusl, IOTEHIHAIbHAS SHEPT U,



MexaHuueckas padoTa, MEXaHH4YeCKass MOIHOCTh, TMPU OINHUCAHUU MPaBUIBHO
TPaKkTOBaTh (PU3UUECKUN CMBICI HCIOJIB3YEMBIX BEIUYMH, MX OOO3HAUEHHUS H
CIMHMIIBI, HAaXOUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (M3UYECKYIO BEITUYUHY C
JIPYTUMH BEIMYNHAMU; ONTUCHIBATh H3YUYCHHBIE TETJIOBBIC CBOMCTBA TEII U TEIJIOBBIC
SIBJICHUSI, WCIIONB3ys (U3WUYECKHE BEIWYMHBI: JaBJICHHWE Ta3a, TeMIeparypa,
CpemHssT  KWUHETHYECKas  dSHEPrus  XaOTHYECKOTO  JIBIDKCHHUS  MOJICKYI,
CpeIHEKBaApaTUYHAS CKOPOCTh MOJICKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, padora rasza, Ko3hPUIMEHT MOJIE3HOr0 ACHCTBHS TEIJIOBOTO JIBUTATEIS,
Py  OMHCAHUM TPABWIBHO TPAKTOBATh (DU3MUECKUI CMBICI HCIOIb3YEMbIX
BEIMYMH, WX OOO3HAYEHHS] M E€IUHUIBI, HAXOAUTb (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYIO (U3WYECKYI0 BEIMYHMHY C APYTHMMH BEIHMYMHAM, ONMCHIBATH W3YUCHHBIC
AJIEKTPUYECKUE CBOMCTBA BEILECTBA M DJEKTpUUECKUE SBIECHUS (IIPOIECCHI),
UCTIONB3Yys (PU3NUECKUE BEIUYMHBL: AJECKTPUUYECKUN 3apsl, IEKTPUUYECKOE TOJIE,
HAMPsDKEHHOCTh  TIOJIS, TOTEHIMAd, PAa3HOCTh TOTEHIMAJIOB; TPU ONHUCAHUU
MPaBWIHHO TPAKTOBaTh (DU3MYECKUH CMBICT HCIHOJIB3yEeMBIX BEIHWYWH, WX
0o0O3HAaYeHUs] U C€IWHUIIBI; YKa3biBaTh (HOPMYINBI, CBSI3BIBAIONINE JAHHYIO
(GU3HUECKYI0 BEIMYMHY C JAPYTMMH BEJIHMYMHAMH, AHAIU3UPOBATH (PU3NUYECKUE
MPOLIECCHl U SIBJICHUS, HMCHONB3Yysd (DU3MUECKUE 3aKOHbI W TMPUHLHUIBL: 3aKOH
BcemupHoro tarorenus, I, II wu III 3akonsl HprooTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOW SHEPTHH, 3aKOH COXpaHEHUS HUMITYJIbCA, TPUHITUI CYTEPIIO3UIIHH
CWI, TIPUHITUI pPABHOIMpPABHS HHEPIUATBHBIX CHCTEM OTCUETa, MOJICKYJISIPHO-
KHHETHYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, T'a30BBIE 3aKOHBI, CBSI3b CPEIHEH
KHHETUYECKOW DHEPrUM  TEIUIOBOTO JBWIKEHUS MOJEKYylT C  aOCONIOTHOM
TeMIIepaTypoil,  TEpBBIA  3aKOH  TEPMOJWHAMHUKH, 3aKOH  COXPaHCHHUS
AIEKTPUUYECKOT0 3apsifa, 3akoH KyioHa, Mpu 3TOM pa3iudarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHE U YCIOBHS (TPaHUIBI,
00J7aCTH) TPUMEHUMOCTH; OOBSICHATH OCHOBHBIC TPHHIIMITBI JICUCTBUS MAIIHH,
npuOOpPOB W TEXHUYECKUX YCTPOMCTB; paszinyaTh YCIOBHS HX O€30MMacHOTO
WCIIOJIb30BAaHUSI B TOBCEIHECBHOW JKW3HHW,  BBIMOJHATH OKCIIEPUMEHTHI TIO
UCCIIENOBaHNUI0 (U3NUECKUX SIBJICHUN U

MIPOLIECCOB C HCIIOJNIb30BAaHUEM IMPSIMBIX U KOCBEHHBIX HW3MEPEHHUM, TMPU 3TOM
dbopmynupoBaTh MpodsieMy/3a1auy U TUIIOTE3y Y4eOHOT O SKCIIEpUMEHTA, COOUPATH
YCTaHOBKY M3 MPEIOKEHHOTO 000PYA0BAHUS, POBOIUTH OTIBIT U (POPMYIHPOBATH
BBIBOJIBI; OCYIIIECTBIISATH MPSMbIE U KOCBEHHBIE M3MEPCHUS (U3MUECKUX BEIIMYHH,
TIPY 5TOM BBIOMPATh ONTUMATBHBIA CIIOCO0 M3MEPEHUS M HCTI0Ib30BaTh N3BECTHEIE
METOJIBI OIIEHKU TIOTPEITHOCTEH W3MEpPEHWI; WCCIEAOBATh 3aBUCHUMOCTH MEXTY
bu3UeCKMMU BETUYUHAMH C



WCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHHM, MpU ATOM KOHCTPYHUPOBATH YCTAHOBKY,
(UKCHUPOBATH PE3yIbTATHI OTYUYESHHOW 3aBUCIMOCTH (PU3NICCKUX BEJTUYHH B BHJIE
Tabnui ¥ rpaduKoB, JIejaTh BBIBOJBI MO0 pe3yjbTaTaM HCCICIOBAHMS; COOJI0IAaTh
npaBuia 0€30MacHOr0 Tpy/Aa MpU MPOBEACHUH UCCIICOBAHUA B paMKaX y4eOHOTO
AKCIIEPUMEHTA, Y4eOHO-MCCIEIOBATENbCKOM U TPOCKTHOW JEATEIBHOCTH C
WCIIOJIb30BAaHUEM HW3MEPHUTEIBHBIX YCTPOHCTB W J1aOOpPaTOPHOrO OOOPYIOBAHWS,
pemath pacdyE€THbIC 3a/1a4u C SIBHO 3aJaHHOW (PU3NUECKONW MONEINBIO0, MCIIOIb3YS
dbusznyueckre 3aKOHBI ¥ MPUHIIUATIBI, HA OCHOBE aHAIN3a yCIOBUS 3aJa4l BHIOUPATH
buznyueckyr0 MOJeNb, BBIACTATH (PU3UYECKUE BEIMYUHBI U (HOPMYIIHI,
HEoOXoAMMBIE ISl € pelieHusi, MPOBOAUTHh PACUEThl M OLIEHWBATh PEATbHOCTH
MOJTYYCHHOT'0 3HAYCHUS (DU3UYCCKON BEIMYHMHBI, peIlaTh KaUYeCTBCHHBIC 3a/Iauu:
BBICTPAaMBaTh JJOTUYCCKH HEMPOTUBOPEUNBYIO IIEMIOYKY PACCYKICHHIA C OIIOPOM Ha
W3YYCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH ¥ (PU3UUECKUE SBICHHS;

MCIIOJIb30BATh MPH PEIICHUH YU4eOHBIX 3a7a4 COBpEMEHHbIE HH()OpPMAIMOHHbBIC
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIIMU U TPEACTABICHUS
yuyeOHOW ¥ Hay4HO-TIONMYJSAPHOW WH(POpMAIlMU, TONYYCHHOH W3 pPa3InIHBIX
HUCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOIyIaeMy0 HHPOPMAINIO; TPHUBOIUTH
MIPUMEPHI BKJIaJla POCCUNCKUX U 3apyOCIKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
Y TEXHOJIOTH; NCTIOJIh30BaTh TEOPETHUECKHUE 3HAHUS TI0 (DU3UKE B MTOBCEIHEBHOMN
KU3HU Uil oOecriedeHus Oe30MacHOCTH TpHU OOpalieHuu ¢ mnpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBBS U COOIIOJECHUS HOPM
AKOJIOTUYECKOTO TOBEACHHUSI B OKpYXKAlOIIel cpene; pabdoTaTh B Tpymme ¢
BBITIOJTHEHUEM Pa3IMYHBIX COIMAIILHBIX POJICH,

IUIAHUPOBATh PaldOTy TPYIIBI, PANUOHATBHO PACIPEACTATh OO0S3aHHOCTH H
TUTAHUPOBATH JICITEILHOCTh B HECTAHAAPTHBIX CUTYallUsX, aJICKBAaTHO OLICHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB IPYIIIHI B PEIICHUE PACCMATPUBAEMOI TIPOOIJIEMBI.

K xonity o6yuenus B 11 kJjiacce rpeiMeTHbIC pe3yJibTaThl HA 06230BOM YPOBHE
JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMIUXCS YMEHUH:

JEMOHCTPUPOBATh Ha MPUMEpaxX Pojb M MecTo (GU3NKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIFOJAEU, LEIOCTHOCTh M EIUHCTBO
¢bu3nyuecKoil KapTUHBI MHUPA; YYUTHIBATh TPAHUIBI TMPUMEHEHUS H3YYEHHBIX
bu3MUecKuX MOJENEN: TOUEUYHBIN SJEKTPUUYECKUN 3apsij, Jyd CBETa, TOUYCUHBIN
HWCTOYHHK CBETA, SJIEpPHAS] MOJAEIb aTOMAa, HYKJIOHHAs MOJIEJIb aTOMHOIO siipa Ipu
permieHny (puU3nUeCcKUX 3ajiay; pacro3HaBaTh (hU3WYECKUE SIBIICHUS (MPOLECChl) U
OOBACHATh MX HA OCHOBE 3aKOHOB DJJIEKTPOJAMHAMUKKA M KBAHTOBOM (PU3HKU:
AJEKTPUYECKAsT MPOBOAUMOCTD, TEIUIOBOE, CBETOBOE, XUMHUUYECKOE, MAarHUTHOE



JNeUCTBUA TOKAa, B3aUMOJEHCTBUE MArHUTOB, O3JIEKTPOMAarHUTHAas WHIYKIIMS,
JCICTBUE MArHUTHOTO TOJII HAa TMPOBOJAHMK C TOKOM U JABWXKYIIUHUCS 3apsj,
AJIEKTPOMAarHUTHBIE KOJIeOaHMsI M BOJIHBI, TPSIMOJIMHEMHOE paclipoCTpaHEHUE CBETa,
OTpakeHue, MpenoMyieHue, UHTepdepeHuns, AUPpakuus U MOISpU3aLus CBETa,
nucriepcus cBera, poroanekrpuueckuid g dext (hororddexr), cBeTOBOE NaBiieHUE,
BO3HMKHOBEHUE JIMHEMYaTOro CHEKTpa aToMa BOJOpPOAA, €CTECTBEHHAs W
HCKYCCTBEHHAsI PaJMOAaKTUBHOCTh; ONHUCHIBATh H3yUYEHHBIE CBOWCTBA BEIIECTBA
(o7eKTpUYECKHEe, MAarHUTHBIE, OINTHYECKHE, JIIEKTPUUYECKYI0 MPOBOAMMOCTD
pa3iMyYHBIX Cpel) M DIIEKTPOMATHUTHBIE SBJIEHUS (TIPOIECCHI), HCIIONIb3Ys
bu3nuecKkue BENUYUHBI: AJIEKTPUUECKUM 3apsji, CHJIa TOKa, OJJIEKTPUYECKOE
HampsDKEHUE,  JJEKTPUYECKOE  COMPOTUBIICHHE,  PAa3HOCTb  MOTEHIHMAJOB,
ANEKTPOJBUKYILAs CUJla, paboTa TOKa, MHAYKIUS MAarHUTHOTO MOJs, cujia AMIiepa,
cuna JlopeHia, HHIYKTUBHOCTD KaTYIIKH, YHEPTHUS SJIEKTPHUUECKOT0 U MarHUTHOTO
noJieH, Mepruo/ ¥ YacToTa KosueOaHui B KosiedaTeTbHOM KOHTYPE, 3apsijl ¥ CUJIa TOKA
B IIPOLIECCE TAPMOHHUECKUX JIEKTPOMATrHUTHBIX KOJIeOaHuil, (POKYCHOE PaCCTOSIHHE
U OINTUYECKas CWJIa JHMH3bI, IPU OMUCAHUHM MPABUIBHO TPAKTOBATH (PU3MUECKUIL
CMBIC] MCIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHHS W E€AMHMIbI, YKa3bIBaTb
(b opMyIIbI, CBA3BIBAIOIINE JAHHYIO (PH3UYECKYIO BEIMYMHY C IPYTUMH BETUUYNHAMHU;
ONMCHIBAaTh W3YYCHHBIE KBAHTOBBIC SBICHHUS U TIPOIECCHI, HCIONb3YS
¢busnyecKkue BEIMYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHsl U UMITYJIbC (DOTOHA, MEPHOJ MOTypacnaaa, SHEPIHsl CBA3H
aTOMHBIX fIJiep, INpH OINUCAHUU MPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, UX OO0O3HAUEHUS W EAUHMIIBI, YKa3bIBaThb (POPMYIIbI,
CBS3BIBAIONIME JIAHHYI0 (U3UUECKYI0 BEIUYMHY C JAPYTMMH BeJIMYMHAMH,
BBIUMCIISTh 3HAYeHHWE (PU3NUECKOW BEIWYMHBI;, AHAIM3UPOBATH (PU3MUECKHE
MIPOIECCHI U SBIICHUS, UCTIONB3Ys (U3NYECKHE 3aKOHBI M MPUHIUIBL: 3akoH Oma,
3aKOHBI MOCJEAOBATENBHOIO U MapauIEIbHOIO COEIUHEHUS MPOBOJHUKOB, 3aKOH
Jxoyna—JleHua, 3aKOH 3JEKTPOMArHUTHOM MHAYKIMH, 3aKOH MPSIMOJIMHEUHOIO
pacnupocTpaHEHUs! CBETA, 3aKOHBI OTPAXKEHHsI CBETA, 3aKOHBI MPEIOMJICHUS CBETA,
ypaBHeHue OuHImTeHA M hoTodPdeKrra, 3aKOH COXpaHEHUS IHEPTHUH, 3aKOH
COXpaHEHUS MMIYJIbCa, 3aKOH COXPAHEHMs JJICKTPUYECKOro 3apsna, 3aKoH
COXpaHEHHUs] MacCOBOI'0 YMCIa, MOCTYIaThl bopa, 3aKOH pauoakTUBHOIO pacraja,
IpU 3TOM PA3IMYaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe
BBIDA)KEHHE W YCJIOBUS (TpaHUUBl, OOJACTHM) MPUMEHUMOCTH; OIPEHAEISTH

HampaBJeHUE BEKTOpAa MHAYKLIMH MAarHUTHOTO TOJIs IPOBOTHUKA
C TOKOM, CHJIbl AMIiepa u cuiibl JIopeH1a; CTpOuTh M ONUCHIBATH H300paKeHHeE,
CO371aBaeMO€ TIOCKUM 3€PKaIoM,



TOHKOW JINH30M; BBITIOIHAThH AKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (hPU3HUUECKHIX
SIBIICHUU U
MPOIIECCOB C HCIOJIB30BAHUEM TIPSIMBIX M KOCBEHHBIX HW3MEPEHHIA: IMPH STOM
dbopmynupoBaTh NpobdsiemMy/3aauy U TUIOTE3y Y4eOHOT0 SKCIIEpUMEHTA, COOUPATH
YCTaHOBKY M3 MPEATI0KEHHOT0 000PYI0BaHUS, IPOBOAUTH OIBIT U OPMYITUPOBATH
BBIBOJIBI; OCYIIECTBIISATH MPSMbIE U KOCBEHHBIE M3MEPECHUS (PU3MUECKUX BEIWYUH,
IpU STOM BBHIOMPATh ONTUMANBHBIN CIOCO0 M3MEPEHUS U UCIIOIb30BATh U3BECTHHIE
METOJbl OILEHKM TMOTPEIIHOCTe HW3MEpEeHUil; HCCleqoBaTh 3aBUCUMOCTHU
bu3NuecKMX BEIMYMH C HCIOJBb30BAHUEM TMPAMBIX HW3MEPEHHUM: TIPH ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YyJIbTaThl OJYYEHHON 3aBUCUMOCTHU
(¢u3nYEeCKUX BETUYHH B BUAE TaOIUIl ¥ TPaQHKOB, ENaTh BHIBOBI IO Pe3yIbTaTaM
UCCIIeIOBaHUA; COOMI0AaTh TMpaBWia O€30MacHOro Tpylda NpH MPOBEACHUU
UCCIIEJIOBAHUN B paMKax y4eOHOTO IKCIEPHUMEHTa, Y4eOHO-MCCIeA0BaTEIbCKON U
NPOEKTHOW JEATETbHOCTH C WCIONIb30BAHUEM HW3MEPUTEIbHBIX YCTPONCTB U
1a00paToOpHOro O0OpYyIOBaHUS; pelIaTh pPAacu€THBIE 3aJaud C SBHO 3aJlaHHOU
($u3nyeckoil MOJENbI0, UCTIONb3Ysd (U3NUECKUE 3aKOHBI M MPUHLMUIIBI, HA OCHOBE
aHaM3a yCIOBUS 3a/1aud BHIOUPATH (PU3UYECKYIO MOJEINb, BBIIEIATh (PU3HUECKIE
BEIUYMHBI U (HOPMYIIbI, HEOOXOUMBIE IJisi €€ pelIeHUs, TPOBOAUTH PAcUEThl U
OLICHMBATh PEAbHOCTH IMOJYYCHHOTO 3HAYCHHUs (DPU3MUECKON BEIMYWHBI, PEIIaTh
KayeCTBEHHBIC 3aJja4d: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUMBYIO LEMOUYKY
paccykJeHUN C Omopol Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE
SIBIICHUS,

MCIIOJIb30BATh MPU PEIICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(DOPMAIMOHHbBIE
TEXHOJIOTUU [JIsl MOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUNA U MPEIACTABICHUS
y4eOHOM ¥ Hay4YHO-TIONMYJAPHONH WHGOPMAIMK, TOJIYYEHHON W3 pPa3IudHbIX
MCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJYy4aeMyl0 UH(POpPMaIHIO; OOBACHATD
MPUHIMIBI ACHCTBUS MalllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iHyaTh
yCIIOBHSI MX O€30MaCHOIO HKCIOJIb30BaHUS B IOBCEIHEBHOW JKM3HU; MPUBOAUTH
MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE MPOLIECCOB OKPY’KAIOILIEr0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOT U
MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (U3MKE B TMOBCEAHEBHOM KU3HU IS
oOecriedyeHus 0€30MacHOCTH MpPU OOpallleHUH € NpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHUS 3JI0POBbSI U COOJIIOJICHHUSI HOPM SKOJIOTMYECKOrO
MOBEACHUS B OKpYKarolleil cpejie; padoTaTh B IPYIIIE C BHIITOJIHEHUEM Pa3IN4HbIX
COLIMATIbHBIX POJEH, TUIAHUPOBATh paldOTy TPYIIbI, PAMOHAIBLHO PaclpenessiTh
00s3aHHOCTH W IUIAHUPOBATh JEATEIbHOCTh B HECTAHIAPTHBIX CHUTYaLMSX,
aJIeKBaTHO OLICHMBATh BKJAJ Ka)XKAOTO W3 YYAaCTHUKOB TPYHNIbl B PEIICHHE
paccMaTpUBaeMOi POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KonnyecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeEM (ungposbie)
Ne n/m o0pa3oBaTe/bHbIE
NMpOrpamMMmbl Kontposbubie | IIpakTnyeckue
Bcero pecypchbl
padoThbI padoThbI
Paznen 1. PU3UKA U METO/JIbl HAYYHOI'O ITO3HAHUSA
bubnunorexa LIOK
1.1 ®u3nKa ¥ METOABI HAYYHOTO IMIO3HAHUS 2 https://m.eds00.ru/7f41bf72
Hroro no pazaeny 2
Pa3nen 2. MEXAHUKA
bubmuorexa [IOK
2.1 Kutemaruka 5 https:/m.eds00.ru/7f41bf72
bubnunorexa LIOK
2.2 Aunamuka ! https:/m.edso0.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro mo pazaeny 18

Pa3nea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJINHAMHUKA
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OCHOBEI MOJIGKyanHO-KHHCTH‘IGCKOfI

bubnunorexa LIOK

31 TEOPUHU 9 https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
3.2 OCHOBBI TepMOAMHAMHUKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHUS BEILIECTBA. bubnnorexa [HOK
3.3 @da30BbI€ MEPEXOJIbI 5 https://m.edso00.ru/7f41bf72
Hroro mo pazaeny 24
Pazgen 4. JIEKTPOJANHAMUKA
but6mmoreka [IOK
4.1 JIeKTpoCTaTHKa 10 https://m.eds00.ru/7f41bf72
[TocTosiHHBIN TEKTpUYECKHil TOK. ToKH B bubmuoreka [JOK
4.2 pa3JIMYHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOoe Bpems 2
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11 KIIACC

KonnyecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (ungposrie)
Ne ni/m o0pa3oBaTesibHbIE
NPOrpamMMmsbl Kontpoabusbie | [lpakTnueckue
Bcero pecypcsl
padoThI padoTbI
Paszpen 1. JIEKTPOJANHAMUKA
MarunuTHOe 1noje. IJIeKTpOMarHuTHast bubmuotexa [IOK
11 WHIYKIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
MexaHu4ecKHe U JIEKTPOMAarHUTHbIE bub6mmorexa [IOK
2.1 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97¢
MexaHudeckue U 3J1€KTPOMarHUTHBIE bubnnoreka [IOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bubnuorexa LIOK
2.3 Orrrxa 10 3 https://m.eds00.ru/7f41c97c
Hroro 1o pazueny 24

Pasznea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
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OCHOBBI CIELIMATILHOW TEOPUU bubmmorexa [IOK
31 OTHOCHUTEIBHOCTH 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 OJeMEeHTHl KBAHTOBOM ONTHKH 6 https://m.eds00.ru/7f41c97¢
bu6mmoreka [IOK
4.2 Ctpoenne atoma 4 https://m.edso0.ru/7f41c97¢
bu6mmoreka [IOK
4.3 ATOMHOE A71pO 5 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKU

bu6nmmorexa [IOK
5.1 DIeMEHTHI aCTPOHOMHUU U aCTPOPH3UKH 7 hitps://m.eds00.ru/7f41¢97¢
Hroro mo pazaeny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
bubnnoreka
4 HOK

6.1 O06o06marorIee MOBTOPCHHE

https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KonuuecTBo yacon DJIeKTPOHHbBIE
No . Nara nu@poBbIie
o/ eMa ypoxa B Kontpoasneie | IlpakTuueckne | ysyuenus obpasoBare/bHbIe
cero
padoThI padoThI pecypcel

®usuka — HayKa 0 IpUpPOJIE.

1 Hay4Hble MeTObI MO3HAHMUS 1 brbmorexa LIOK
OKpYKAIOIEro MUpa https://m.edsoo.ru/ff0c32e2
Porp wuw wmecto  ¢usuku B
(dbopmupoBaHUU COBPEMEHHOI Bu6miorexa [TOK

2 o 1
HayqHOW — KapTHHBI — MHUpa, B https://m.edso0.ru/ff0c33e6
MPAKTUIECKON JIeITeILHOCTH JIFOIeH
Mexanuueckoe JIBUKECHHUE.
OTHOCHUTEIHLHOCTD MCEXAaHHNYCCKOI'O Bubnuoreka HOK

3 ABrKeHus. [lepemeluenne, CKopocTs, L https://m.edso0.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE ITPAMOIMHETHOE bu6muoreka [HIOK

4 JIBU>KEHUE 1 https://m.edso0.ru/ff0c3620
PaBHOYCKOpEHHOE NPAMOJIMHEHHOE bu6mmoreka [IOK

5 NBIDKECHHE 1 https://m.edsoo.ru/ff0c372e

6 CBoOomHOoe  majeHHe.  YCKOPECHHE ) bu6mmoreka [JOK

CBOOOIHOTO IaIEHUS

https://m.edsoo.ru/ff0c39cc
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KpuBonnHeliHoe 1BHXKEHHE.

7 JIBIOKEHHE MATEPHAIBHOM TOUKH II0 bu6mmorexa IIOK
OKPY/KHOCTH https://m.edsoo.ru/ffOc3ada

8 [Tpunuun otHocutensHoCTH ["anmuies. bu6nmuoreka [IOK
HNHepumanbHbIe CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8
Ilepssb1it 3axk0oH HbroToHa
Macca Ttena. Cuna. IlpunHuun

9 CYIEPIIO3UIMU CUII. BTOpoii 3aKkoH bubmiorexa LIOK
Hbl0TOHA /71 MAaTepHAIbHOH TOUKH https://m.edsoo.ru/ffOc3be8
Tperuii 3akoH HproToHa s bubnmnoreka [JOK

10 MaTepHUaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUupHOro TsaroreHus. Cuia

11 Tsokectd.  IlepBas  KocMmuecKast bubmorexa LIOK
CKOPOCT https://m.edsoo.ru/ff0c3d00
Cwuita ynpyroctu. 3akoH ['yka. Bec bu6muoreka [IOK

12 Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoaddumueHT tpenus.

13 CwuJta COnpOTHBIICHHUS TP JIBHKCHUH brbsmorexa [IOK
Tena B KUIAKOCTH MM Ia3e https://m.edsoo.ru/ff0c3f76
[locTynarenbHOe U BpaliaTeibHOE

1 JBUKEHHE a0COJIIOTHO TBEPAOIO Tea. Bu6morexa [TOK

Mowmenrt cuibl. [lnedo cuibl. YcinoBus
paBHOBECHS TBEPJIOTO Tella

https://m.edsoo.ru/ff0c41a6
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15

NMiyneCc MarepuasbHOM TOYKH,
CUCTEMBl MAaTEpUAIbHBIX TOYEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
umnyibca. PeakTuBHOE IBMKEHHE

bu6anorexa LIOK
https://m.edsoo.ru/ff0c43d6

16

Pa0Gora ¥ MOLIHOCTE CHJIEBI.

Kunetnueckas sHeprusi MaTepranabHON
Touku. Teopema 00 U3MEHEHHH
KUHETUYECKOI SHEprun

bu6anoreka LIOK
https://m.edsoo.ru/ff0c4502

17

IloTenunanbHast JHEpIus.

but6mmoreka [JOK

[ToreHimanpHass 3HEprus  ynpyro
ne(pOpMHUPOBAHHON HPYXHUHBIL.
[lotenuuanbHas sHEprus Tena BOJIU3U
MMOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ffOc461a

18

HOTCHI_[I/IaJIbeIG 1 HCIIOTCHIUAJIBHBIC
cunbl. CBs3b pabOTHI
HEIIOTCHIMAJIBbHBIX CHUJI C UBMCHCHHUEM
MeXaHUYeCKOM 9HCPruu CUCTCMEI TCII.
3aKOH COXpaHEHUS] MEXaHUYECKOU
SHEPruun

bub6anoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
W3MCHCHHEM MEXaHWYECKOH JHEPIHH
Tela Ha TpPUMEpPEe  PaCTSIKCHHS
PE3UHOBOTO KI'yTa»
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20

Konrponsaas pabGora mo Teme
«Kunematuka. [[uaaMuka. 3aKOHBI
COXpPAHEHHUS B MEXaHUKE)

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHoBHBIC TIOJIOKEHUS
MOJICKYISIPHOKUHETUYECKOW TEOPHH.
bpoynoBckoe npmwxkenue. uddy3us

bubanoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrtep IBHXKEHUS U
B3aMMOJICCTBUS YaCTHULl BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPIBIX TEI

23

Macca monekyn. Konnuectso
Bemecta. [loctossHHas ABoraapo

24

TennoBoe paBHOBecue. Temneparypa

u e€ uzmepenue. lllkana remneparyp
Ilenbcus

25

Wneanpusii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcoutoTHas TeMnepaTypa Kak Mepa
CpeaHEeNl KUHETUYECKOM DSHEpPruu
JBUKCHHS MOJIEKYJl. Y paBHEHUE

MenneneeBa-Kinaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akon JlanpToHa. 'a30BBIe 3aKOHBI
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JlaGopatopHas paboTa
«MccnenoBanue 3aBUCMOCTH MEXIY

28 rapamMeTpamu COCTOSTHUSI
Pa3peKEHHOro ra3a»
H3omnponecchl B uI€albHOM ra3e U HUX bu6mmoreka [IOK

29 rpaduueckoe npecTaBieHue https://m.edsoo.ru/ff0c570e
BuyrtpenHssa sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U

20 criocoObI e€ n3menenus. Konnuecto Bu6mioreka LIOK
TEILIOTEL 1 paboTa. BuyTpennss https://m.eds00.ru/ff0c5952
SHEPrusi OJHOATOMHOTO UJICAIIBHOTO
rasa

but6mmoreka [JOK

31 Buper Tennonepenaym https://m.eds00.ru/ff0c5c36
VYnenpHash TEMIOEMKOCTh BELIECTBA.

32 KosmnuectBo TEIIOTHI npu Brbmiorexa LIOK
Temonepeade. AnnabaTHBIN IpoIece https://m.edsoo.ru/ff0c5¢36
[TepBolii 3aKOH TEPMOJAUHAMUKHU U €0 bubnuorexa [JOK

33 IIPUMEHEHHE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
HeobOpatumocTs miporieccoB B

34 npupoe. Bropoii 3akon bubmiorexa LIOK
TepMO/IMHAMUKH https://m.edsoo.ru/ff0c6230

25 [Tpunun gevicreus u KI1 TernmoBoit bubmuoreka [JOK

MallluHbI

https://m.edsoo.ru/ff0c600a
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Huxkn Kapuo u ero KITJ{

DKoJorudeckue npooaemMbl

37 TETUIOIHEPTETHKH
O6o6maromuil ypok «MosekymspHast bu6mmoreka [JOK

38 (uzuka. OCHOBBI TEPMOTUHAMUKI https://m.edso0.ru/ff0c6938
Kontponbnas padoTa o teme

39 «MonekymsipHast pusrka. OCHOBBI bubmiorexa LIOK
TEPMOAMHAMUKIY https://m.edsoo.ru/ff0c6a50
[TapooGpa3zoBanue 1 KOHICHCAIIHSI. bubnuorexa [JOK

40 Hcnapenue u xuneHue https://m.edso0.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCUTEIbHAS

41 BJIAKHOCTb BO3yXa. HachIeHHbIH bu6mmorexa [IOK
nap https://m.edsoo.ru/ff0c64d8
TBépnoe tenmo. Kpucrammmueckue u

1 aMOP(i)HLIe Tena. AHU30TpONHS Bu6smorexa [OK
CBOHCTB  KpucTamios.  JKuakue https://m.edso00.ru/ffOc65f0
kpuctaibsl. CoBpeMeHHbIE MaTepPHUAaIIbI
[InaBneHue u KpUCTaIIU3ALIMS.

43 VenbHas TEIIOTA TIABICHHS. bubmorexa [IOK
CyGnumas https://m.edsoo.ru/ff0c6708

bubnunorexa LIOK
44 YpaBHEHHE TEIUIOBOTO OanaHca

https://m.edsoo.ru/ff0c6820
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OJeKTpu3anus Tel. DIEKTPUIECKUN

45 3apsa. JlBa BHOAa SNEKTPUYECKHX bubmmorexa [IOK
3apsIOB https://m.edsoo.ru/ffOc6bcc
[IpoBOAHWMKH,  OUANEKTPUKH  H

46 HOJIYIIPOBOIHUKH. 3aKOH COXPAHECHHS Brbsmorexa [HOK
ANEKTPUYECKOTO 3apsaaa https://m.edsoo.ru/ffOc6bcc
BsaumopeiictBue 3apsaoB. 3akoH

47 Kynona. To4eqHbIi 37€KTPHICCKHI bubmiorexa [IOK
3apa https://m.edsoo.ru/ffOc6ced
Harpsx€HHOCTB 3JIEKTPUYECKOro

18 nostst. [IpuHmun CyMepros Iy Bu6miorexa LIOK
SNEKTPUMECKHX NoNel. Jlntun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGoTa cHIT SIIEKTPOCTATHIECKOTO

49 nonsi.  Iloreniman.  Pa3HocTh Bubsmorexa [IOK
IOTCHIINAJIOB https://m.edsoo.ru/ff0c6f00
[IpOBOAHUKK © HMAICKTPUKH B

50 3IEKTPOCTATHIECCKOM roJe. brbmorexa [IOK
JlMoseKTpHYEecKas TPOHNLIAEMOCTD https://m.edsoo.ru/ff0c7018

bu6anorexa LIOK

51 InexTpoémrocTs. Konaencarop https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTb TIIIOCKOTO

52 KOH/IEHCATOpa. DHEPIrusl 3apsHKeHHOTO Brbmorexa [IOK

KOHACHCATOPA

https://m.edsoo.ru/ff0c72c0
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53

JlaGopatopnast pabora "H3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[IpyHIMD JEWCTBUS W NPUMEHECHUE
KOHJIEHCATOPOB, KOIMUPOBAJIIBHOTO

ammapara, CTpYHHOTO MIPUHTEPA.
DJIEKTpOCTATUYECKAs 3alUTa.
3a3eMIIeHHE AIIEKTPOIpUOOPOB

55

DONEeKTpUYECKUH TOK, YCJIOBUSL €rO
cymiectBoBanus. [10CTOAHHBIN TOK.
Cuna  TOKa. Hanpspxkenue.
Conporusiienne. 3akoH Oma st
ydacTka [enu

56

[MocnenoBarenbHoE, napauiebHOe,
CMEIIAHHOE COCTUHECHUE
npoBoaHuKoOB. JlaGopaTtopHast pabora

<<I/I3y‘-I€HI/I€ CMCIIaHHOT'O COCAMHCHUA

PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

bu6anoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJis TOJTHOM (3aMKHYTOM)
anekTpudeckon uenu. Koporkoe
3ambIkaHue. JlaboparopHas pabora
«3mepenue DJ1C ucTtouHnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0
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59

DIIEKTpOHHAs MPOBOIUMOCTD TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COIPOTUBJICHUSA METAIIOB OT
Temneparypbl. CBEpXIPOBOIUMOCTb

60

DEeKTpUUECKUN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TyYKOB

61

[TomympoBOTHUKH, UX COOCTBEHHAS U
npuMecHas poBoauMocTb. CBoMCTBa
p—~n-nepexona. [lonynpoBogHUKOBEIE

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

prOOpbI

62

OJIEKTpUYECKUII TOK B pPACTBOpax M
paciuiaBax 3JIEKTPOJIUTOB.
DNEeKTPOIUTHUYECKAS JUCCOLALHS.
DIIEKTPOIIN3

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

63

DNeKTpUYECKHUil  TOK B Taszax.
CamocTosTenbHbII u
HECAMOCTOSTEIbHBIN pa3psan. MoaHus.

IIma3sma

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

64

DnexTpruecKue MprUOOpPHI U
YCTPOMCTBA U X MTPAKTHICCKOE
npuMmenenue. [IpaBuna TexHuku
0€e30I1aCHOCTH

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

65

Oo6o06maromuit ypok
«DNEKTPOTMHAMHUKAY

but6mmoreka [JOK
https://m.edsoo.ru/ff0c88be
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KonTponbhas pabora o Teme

66 «Qnekrpocraruka. [ToctostHHBIN . . Bu6moreka [IOK
dNIEKTpUYECKUH TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX Cpeaax»

Peseprubrit ypok. Kontponbhas pabota bu6mmoreka [IOK

67 1o Teme "DIeKTpoauHaMuKa" 1 https://m.edsoo.ru/ff0c8c56
PesepBHEIil ypok. O000IIArOIIHIA YPOK bu6mmoreka [JOK

68 o reMaM 10 kiacca 1 https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I10 3
[MPOIT'PAMME 68 3
11 KJIACC
KonnuecTBo yacos DJIEeKTPOHHBIE
Ne JlaTa uupposeIe
n/m Tema ypoka B Kontpoabnsbie | IlpakTuyeckue H3ydeHnst o0pa3oBaTe/ibHbIE
cero padoThI padoThI pecypcbl
[TocTostTHHBIE MAaTHUTHI U UX

. B3aUMO/ICHCTBHUE. lj/larHHTﬁoe ToJIE. . Bub6uoreka IIOK
Bexrop MarHuTHOM HHAYKIMH. JIMHIN https://m.edsoo.ru/ff0c9778
MarHUTHON MHIIYKIIUU
MarHuTHO€ 10J1€ MPOBOJAHUKA C TOKOM.

9 OmneiT Opcrena. 1 bubmuorexa [IOK

B3aumoneiicTBre NpOBOIHUKOB €
TOKOM

https://m.edsoo.ru/ff0c98fe



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

JlabopaTopHast pabota «M3ydyeHue
MarHUTHOTO TOJISI KATYIIIKU C TOKOMY

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

JlelicTBUE€  MarHUTHOTO  TOJISI  Ha|
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.
JlabopaTtopHnas pabota
«UccnenoBanne neiicTBUA
MOCTOSITHHOTO MarHuTa Ha PaMKy C
TOKOM»

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MarHUTHOTO I10OJI Ha
JIBIDKYIIYIOCS 3apsIKEHHYIO YACTHILY.
Cwuta Jlopenma. PaGoTa cuibl
Jlopenua

bubmmoreka [IOK
https://m.edsoo.ru/ff0c9df4

OnexTpoMarHuTHast UHAYKIMs. [ToTok
BEKTOpa MarHUTHOM MHAYKIMHU. DJ(C

WHIYKIUHU. 3aKOH 3JIEKTPOMarHuTHOM
uHnykuu dapanest

JlaGopaTopHas pabora
«UccnenoBanue SIBJICHUS
AJICKTPOMArHUTHOU MHAYKITHI

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

NHnykTuBHOCTB. SIBIICHUE
camouHaykiuu. DJIC caMOMHIYKIIUHN.
DHeprusi MarHuTHOTO TOJIsL KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE 10JIe

bubmmoreka [IOK
https://m.edsoo.ru/ff0ca600
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TexHuueckne ycTpoiicTBAa M HX
[IPUMEHEHHUE: IIOCTOSHHBIE MarHUTHI,
3JIEKTPOMAarHMTBI, 3JIEKTPOJBUTATEIIb,
YCKOPUTENIM DJJIEMEHTapHBIX YacTHll,
WHIYKIMOHHAS [1eYb

10

O6o6maromuii  ypok  «MarHuTtHoe
noJje. DIeKTPOMarHUTHAs MHIYKLUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonrponsHast  pabora 1o  Teme
«MarHuTHoOe moJie.
DJIEKTPOMAarHuTHasT UHIYKITUS

bubmuorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOoHbIE MEXaHHYECKHE
koneOanus. ['apMoHnueckue
Kosie0aHusl. VYpaBHeHue
rapMOHUYECKUX KOoJeOaHUH.
[IpeBpaiienune sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHnas pabota
«HccnegoBannue 3aBUCUMOCTH
Mepro/ia MaJlbIX KoJieOaHuil rpy3a Ha
HUTHU OT JJIMHBI HUTU U MaCChI I'py3a»

14

KonebarenpHbiii KoHTYp. CBOOOIHBIC
JJICKTPOMAarHuTHbIC KOJCOAaHHA B
UJICATEHOM KOJIe0aTeTbHOM KOHTYPE.
AHaNOTUs MEXIy MEXaHUYECKHUMH U
AJIEKTPOMATHUTHBIMU KOJICOAHUSIMU

bu6nunorexa [IOK
https://m.edsoo.ru/ffOcb820
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15

®opmyna Tomcona. 3aKkoH
COXpaHCHHA SHCPIruu B HICAJIbHOM
KoJie0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue 0  3aTyXarolUX
KOJIEOAHMX. By aeHnbie
MeXaHHYecKue Koyebanus. Pe3oHanc.
BreiHyKACHHBIE  DIIEKTPOMAarHUTHBIE
KOJIEOAHMS

bubmuorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CHHyCOUJANbHBIN
NepeMeHHbIN TOK. MOITHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYIHOE U
JIEWCTBYIOLIEE 3HAUEHHUE CUITbI TOKA U
HanpsHKeHUs

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IpousBoactso,
nepeaaya u notpedieHue
AIEKTPUYECKOI SHEpPrun

19

YerpoicTBo u [IPaKTUYECKOE
IIPUMEHEHHE DJIEKTPUYECKOrO 3BOHKA,
reHepaTtopa  IIEPEMEHHOIO  TOKa,
JIMHUH BJIEKTpoIepesay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKHUE PUCKH TIPH
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus

AJIEKTPOIHEPTUHU B MOBCEHEBHOMN
JKA3HU
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MexaHnyeckre  BOJIHBI,  YCIIOBHUSA
pacnpoctpanenus. [lepuoa. CkopocTh

but6mmoreka [IOK

21 paclpoOCTpaHCHHA W JUIMHA BOJIHBIL https://m.edsoo.ru/ffOcca54
[Tonepeunble U MPOJOIBHBIE BOJIHbI
3Byk. CkopocTb 3Byka. ['poMKOCTb bubnuorexa [IOK

22 3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
BHGKTPOMaFHI/ITHBIG BOJIHBI, UX

23 cBoiicTBa 1 ckopocTs. lkana brbmiorexa LIOK
37EKTPOMATHUTHBIX BOIH https://m.edsoo.ru/ffOccfe
[lpuHUOMIIBI  paAMOCBA3M U

24 TCIICBUACHUS. Pa3Burue CpCacTB
cBs3u. Paguonokanus
KoHntponbHas padota «Konebanus u bubnnoreka [JOK

25 BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeHOE  paclmpocTpaHEeHHE

26 CBETa B OJJHOPOJIHOII cpejie. Bu6mmoreka [OK
ToveuHslii HICTOYHMK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBETa
OtpaxkeHue  cBeTa.  3aKOHBI

27 OTpakeHHst cBeTa. IlocTpoeHue brbmiorexa LIOK
W306paskeHuil B MIIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
[Ipenomnenue CBeTa. [Tonnoe

- BHYTpEHHEE oTpakeHue. [IpenenpHbii Bu6motexa IIOK
yron HOJIHOTO BHYTPEHHCTO https://m.edsoo.ru/ffOcd7f6

OTpaKCHHUS
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JlaGopatopHas pabora «3mepenue

bubnuorexa LIOK

MMOoKas3aTeyid MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ffOcd67a

30

Jlunzsel. IlocTpoenune n3o0pakeHuil B
nuH3e. DopMysa TOHKOU JIMH3BIL.
VYBennueHue JTMH3bI

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

31

Jlaboparopuass  paboTa
«HccnenoBanue CBOMCTB
N300paKeHUI B IMH3AX»

32

Jucnepcus cBeta. CIIOXKHBIA COCTaB
6enoro ceeta. Lier. JlabopaTopHas
pabora «HaOmroneHnue aucnepcuu
CBETa»

33

Unrepdepennus creta. Judpaxius
ceta. JudpaxknuonHas pemeTka

bu6nmorexa [IOK
https://m.edsoo.ru/ffOced22

34

[TonepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

bu6nuorexa LIOK
https://m.edsoo.ru/ffOcf02e

35

Onrtuyeckre NpudOpPHI U yCTPOICTBA
YCIIOBUS MX O€30MacHOr0 MPUMEHEHUs

36

I'panu1ie! IPUMEHUMOCTH
KJIACCUYECKOU MexaHUKH. [locTymnaTsel
crenuagbHON TEOpHUH
OTHOCUTCJIIBHOCTHU

bu6nuorexa LIOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

OTHOCHUTEIHLHOCTh OOTHOBPCMCHHOCTH.

37 3ameiieHHe BPEMEHU U COKpalIeHHE bubmoreka [IOK
JUTMHBI https.//m.edsoo.ru/ffOcfad2
DHeprusi U UMITYJIbC PENIITUBUCTCKON

38 yacTunsl. CBA3b Macchl ¢ SHeprueii u Brbmmorexa LIOK
HMITYJIECOM. DHEPIHUs MOKOS https://m.edsoo.ru/ffOcfc68

39 KonTponbHas padota «OnTHKa. bubnmoreka [JOK
OcCHOBBI CIENIMANIBHON Teopun https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIIEHOCTI
®otonbl. Popmyna [Inanka. Jueprus u bubnmnoreka [JOK

40 UMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
OTtkpbiTHE u HCCIIeJOBaHUE

41 porosdpdexra. Onbiter A. T Bubmiorexa [IOK
Cronerosa https://m.edsoo.ru/ff0cffc4
3akonsl pororddexra. YpaBHeHUE

42 DiinmTeiina a1 porodpdekTa. brbmmoreka LIOK
«Kpacuas rpannma» Gorosddexta https://m.edsoo.ru/ff0d015e
Jasnenne cBeta. OmbeiTel I1. H.

43 JleGeneBa. XuMu4eckoe AeHCTBUE Butmorexa LIOK
CBETa https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoicTBa U
NPaKTUYeCKoe  TpUMEHEHHE:

44

¢dorosnemMeHt,  (POTOIATUHK,
COJIHEUHas OaTapest, CBETOIUO]T
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Pemmenue 3amay mo teme «DIEMEHTHI

bu6mmoreka [IOK

45 KBAHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Mopenrs atoma TomcoHa. OIBITE

46 Peszepdopaa mo paccessHUIO 0-4aCTHII. bubmmorera [OK

https://m.edsoo.ru/ff0d091a
IInanerapHas mozens aroma
bubnunorexa LIOK

ar Iocrynater bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u moryomenne (HOTOHOB

48 IIPH TIEPEXOJIE ATOMA C OJJHOTO YPOBHSI Butmorexa [IOK
SHEPrHUM Ha APYroii. BUIb! CIEKTPOB https://m.edsoo.ru/ff0dOafa

49 BosiHOBBIE CBOMCTBA YacTUll. BoaHbI bubnuorexa [IOK
ne Bpoiins. https://m.edsoo.ru/ff0d0ca8
KopnyckynsspHOBOITHOBOM
JTyaTu3M. CrnonTtanHoe u
BBIHYX/ICHHOE M3JIy4eHHE
OTKpbITHE PATUOAKTUBHOCTU. OMNBITHI

50 Pesepdopaa 1o onpeneeHno cocTaBa Bubmmorexa LIOK
pPaZOaKTUBHOTO U3JTy4YEHHUs https://m.edsoo.ru/ff0d0fd2
CaoiicTBa anbda-, Oera-,
raMMau3iay4eHHUs. Bnusinue

51

PAAUOAKTUBHOCTH Ha JKHBBIC
OpTraHNU3MBbI
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52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacna.

DJIEKTPOHHBII 51 MTO3UTPOHHBIN
Oetapacnaa. ['amma-uznyueHue

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

53

DOHeprusi CBA3U HYKIJIOHOB B sIJIpe.
Snepuble  peakuuu.  SAnepHbii
peakrtop. [IpoOneMsl, nepcreKTUBHI,
SKOJIOTUYECKHE ACMEKThl SAECPHOU
YHEPTETUKHU

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

54

DneMeHTapHble YacTulibl. OTKpbITHE
mo3uTpoHa. MeTo bl HaOIIOAEHUS U
PEruCTpaLMK 3JIEMEHTAPHBIX YaCTHLI.
Kpyrnslii cton «@yHaaMeHTAIbHBIE
B3aUMOJIeCTBHS. ENMHCTBO
buznyecKoit KapTUHBI MUPa»

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mgnoro Heba. Cosse3nms,
SIpKHE 3BE3bI, TUTAHETHI, UX BUIUMOE
nBxenre. CojiHeYHAsI cUcTEMa

56

Connue. ConHeyHasi akTUBHOCTb.
HcTtounuk sHeprun ConHua v 3BE3]1

57

3BE3bI, UX OCHOBHEIE
XAapaKTEPUCTUKU. 3BE3/IbI [TIaBHON
II0CJIEI0BATEIBbHOCTU. BHyTpeHHEE
ctpoeHnue 3BE311. CoBpeMEHHbIE
IIPEJICTaBICHNS O IPOMCXOKICHUH U
sBostoninu ConHIA U 3BE3]
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Muneunsiit Ilyre — Hama ['anakruka.
ITonosxenne u nnxenue ConHLa B
lNamaktuke. Tlanaktuku. YepHble
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pa3zberanue rajgakTuk.
Teopus bosbiioro B3peiBa.
PenukToBoe n3znyyeHue.
MeraranakTuka

60

HepemeHHHe Hp06HeMH ACTPOHOMHHU

61

Kontponbnast pabora «DIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06marommii ypok. Ponb pusuku u
aCTPOHOMHUH B  IKOHOMHYECKOM,
TEXHOJIOTUYECKOW, COLMAIBHOU U
3THYECKOU cdepax AedaTeIbHOCTH
YyeJoBeKa

63

O6o6marommii ypok. Poimb u mecto
($U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOW HAYYHOI KapTHHE MHpa

64

O606maromuii ypok. Poib

dusndeckoii Teopun B GOpMHUPOBAHUH
IIpEJICTaBICHUN 0 du3nueckoi
KapTHHE MHpa




O6o006marommii ypok. Mecto
¢du3nueckoil KapTHHBI MUpa B 00IIEM
65 PAy COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX IPEACTaBICHUN
0 IIpUpoze

PesepBHbIil ypok. MarautHoe nose.

66 5
JEKTPOMAarHUTHAsE UHAYKIIHS

PesepBHblit ypok. Ontuka. OCHOBBI
67 CIeIHAIbHOMN Teopuu
OTHOCHUTEIbHOCTH

Pesepnsiit ypok. KBanToBas dusuka.
68 DJIeMEHTBl aCTPOHOMUU U
acTpopU3HKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbHOI'O ITPOLHECCA OBA3ATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI IJISA YYHEHUKA

. ®uszuka, 10 wmacc/ KacesiHoB B.A., OOmectBo ¢ OrpaHMYe€HHOU
0TBETCTBEHHOCTHIO «JIPODA»; AkiimonepHoe o611ecTBo «M3marenbeTBo
«IIpocemenue»

. ®duzuka, 11 xmace/ KacksHoB B.A., OOmectBo ¢ OrpaHHMYCHHOU
O0TBETCTBEHHOCTHIO «JIPODA»; AkiimonepHoe o61ectBo «M3narenbeTBo

((HpOCBeHleHI/Ie»

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA
[Iporpamma xypca gusuku ans 10—11 knaccos. bazoBbiii ypoBeHs (aBTop B.

A. KacbsHOB)

YMK «®uzuka. 10 kiacc. ba3oBblii ypoOBEHb)
1. ®uzuka. 10 xmacc. ba3oBbiii  ypoBeHb. YUEOHMK C DJIEKTPOHHBIM
npuioxxeHuem (aBtop B. A. KacbsiHOB).

2. ®uzuka. 10 xnacc. ba3zoBerit ypoBeHs. Meroguueckoe mocodue (aBTop B. A.

KacpsHOB).

3. ®usuka. 10—11 xmaccel. ba3oBeiii ypoBeHb. Terpans miis 1abopaTopHBIX

pabor (aBTopsl B. A. KacesiHos, B. A. KopoBun).



4. ®usuka. 10—11 xnaccel. ba3oBblii ypoBenb. Komiekt Tterpageit mis
KOHTPOJIBHBIX paboT (aBTop B. A. KachsiHOB)

5. ®usuka. 10 kiace. Junaktuyeckue kapTouku-3aaanus (aBTopel M. A.

VYmakos, K. M. YiiakoB).

YMK «®usuka. 11 kitacc. ba3oBblii ypoBEHb»
1. ®dusuka. 11 kmacc. ba3oBblii  ypoBeHb. YUEOHMK C 3JIEKTPOHHBIM
npuioxeHuem (aBtop B. A. KacbsiHOB).

2. ®usuka. 11 knacc. ba3zoBbiit ypoBeHb. MeTonnueckoe nmocodue (aBtop B. A.
KacbsHOB).

3. ®uzuka. 10—11 maccel. ba3oBseiii ypoBenb. Terpans miis 1abopaTopHBIX
pa6ort (aBTopsl B. A. KacesiHos, B. A. KopoBun).

4. ®uzuka. 10—11 kmnaccel. ba3oBwlii ypoBenb. KomiuiekT Terpageit st
KOHTPOJIbHBIX padoT (aBTophl B. A. Kacesanos, 1. B. Urpsmios).

5. ®uzuka. 11 knacc. Jlugakruueckue kapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yakos).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChbI
CETH

HUHTEPHET
1 http://nsportal.ru - connanbHas ceTb paOOTHUKOB 0Opa30BaHMS.

2 http://markx.narod.ru/pic/ - pusuka B 1KoJe.



3 http://festival. 1september.ru/articles/ - pectuBanp nemarornyecKux UacH

«OTKPBITBIA YPOKY.
4 http://lwww.fizika.ru/ - caitt mist yaurenei GU3NKU B UX YICHUKOB.

5 http://lwww.physics.ru/ - matepuaiibl o Gpu3uKe.
6 www . ege .edu.ru - uadopmarmonHsii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xoymeknus [[OPoB



