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IMNOACHHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIero
o0Opa3zoBaHus pa3padOTaHa HAa OCHOBE MOJOKEHHM M TpeOOBaHUM K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeslbHOW mporpammsel, npeactaBieHHbIXx B @I'OC
COQO, a Taxke c¢ yuérom denepaqbHOl pabodeil mporpaMMbl BOCIUTAHUS U
KOHIIEMIMUA TpernojiaBanusi yuyeOoHoro npeamera «Pusuka» B 00pa3zoBaTeIbHBIX
OpraHu3anusIx Poccuiickon Qenepanuu, peAIN3YIOIINX OCHOBHBIE
00pa3oBaTEIbHbBIE TPOTPAMMBI.

Copepxanue mporpaMMmbl 1O (uU3MKe HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kimaccoB npu 00yueHuun
ux ¢u3rkKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO TOJX0/1a.
[Iporpamma no ¢pusuke coorBeTcTBYET TpeboBaHusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyYCHHS, a TAaKKe
YUYUTHIBAET HEOOXOJUMOCTh pEaTU3ali MEXKIPEIMETHBIX CBs3ell (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU NpeiMeTaMu. B Hell onpenensitoTcsi OCHOBHbIE
1eU U3ydeHUs: PU3NKK Ha YPOBHE CPEAHEro o0IIero o0pa3oBaHus, IIIaHUPYEMbIE
pe3ynbTaThl  OCBOCHMS Kypca (DU3UKHU: JIMYHOCTHBIE, MeETalpeIMETHBIE,
npeaMeTHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma o pu3nke BKIIOUYALT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM YpPOBHE, B

TOM YHUCJIE IPEAMETHBIE PE3yJIbTAThI 10 rojiaM O0yUYEHUS,

e coJiepxkaHue yuyeOHOro npeamera « Pu3uka» mo rojgaM 00ydeHusl.

®du3nka Kak Hayka o HamOoisiee OOMMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroriemM Mupe. LIIKoapHbIN Kypc GU3HKK — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (DU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBIICHHM, M3y4aeMbIX XUMHEH, OUOJOTHEH,
dbuzmdeckoir reorpadueld W actpoHomueid. Mcmonp3oBaHME W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJOTH B c(pepe IHEPTeTUKH, TPAHCIIOPTa, OCBOSHUSI KOCMOCA,
MOJIyYEHHUs] HOBBIX MATEpHANIOB C 3aJaHHBIMU CBOMCTBaMH W Apyrux. M3ydeHue
(GbU3UKKN BHOCUT OCHOBHOM BKJIa/l B JOPMHUPOBAHNE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydaromuxcsi, B (opMupoBaHHE yMEHUN MPUMEHSATh HAYYHBIM METOJ
MO3HAHMS TIPU BHITIOJIHEHUW UMH YUEOHBIX UCCIICIOBAHUI.

B ocHOBY Kypca (pu3uku AJi ypOBHS CpEHETr0 001Iero 00pa3oBaHus MOJI0KEH
psia uaeH, KOTOpbIe MOYKHO PacCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOSHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBJISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJICPKHUT MaTepuaj U3 BCEX pa3liejoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DU3UKHU.



Hoes cenepanuszayuu. B COOTBETCTBMM € HEW MaTepuan Kypca (HU3UMKH
o0beIMHEH BOKpYr (u3nueckux Teopuid. Benmymwmm B Kypce sBisercs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus NpeanosiaraeT HUCIOJIb30BaHUE
T'YMAHUTAPHOTO MOTEHIMAIA (PU3NYECKOHM HAyKH, OCMBICICHHE CBSI3M pPa3BUTHUSA
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUYECKIMHU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMU TTpo0IeMamMu.

Hoes npuxnaonot nanpasnennocmu. Kypce ¢busuku npeanonaraet 3HakoMCTBO
C LIIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN N3YUEHHBIX
TEOPUU U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercss MNOCPEACTBOM BBEIAECHUS JIIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMH, a Takke 00CYKIEHUs
po6JieM pallOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpEIHEro ooOIero
oOpazoBanus sBISAIOTCS (pusmyeckue Teopuu (HopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOECHUS (PU3HUECKOU TEOPHH, posid (PyHIAMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX ITPEICTABICHUSIX O PUPO/JIE, TPAHUIIAX TIPUMEHUMOCTH
TEOPUI, JUISl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcsl Mpexse
BCEro 3a CUET OpraHu3alldyd SKCIEPUMEHTAIBHOM AESTENIbHOCTH O0YYarOIIUXCH.
Jli1st 6a30BOr0 ypOBHA Kypca (U3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX KCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPHIE B IpOrpaMMe
no (usuke 0ObETUHEHBI B OOIMIMI CIMUCOK YUYEHHYECKHX MPAKTHYECKUX PaldoT.
Boigenenue B yKka3aHHOM MepedyHe Ja0OpaTOpHBIX padoT, MPOBOAMMBIX MJIs
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCS] YYaCTHUKaMHU 00pa30oBaTeIbLHOrO Mpolecca
UCXOJl U3 OCOOEHHOCTEW IUIAHWPOBAHUSI W OCHalleHWs kaOuuera ¢usuku. [lpu
3TOM O0O€ecleurnBaeTcsl OBJAJACHUE OOYYarOIMMHUCS YMEHUSMH IPOBOJUTH
KOCBEHHbIE M3MEPEHHUS, MCCIENOBAaHUS 3aBUCUMOCTEN (PU3NYECKUX BEJIWYUH U
MIOCTAHOBKY OIIBITOB MO MPOBEPKE MPE/I0KEHHBIX TUTIOTES.

bonbiioe BHUMaHKE yIeNsIeTCsl peIIEHUI0 PACYUETHBIX M KAYECTBEHHBIX 3a/1a4.
IIpu 3TOM 1711 pacU€THBIX 3a1a4 IPUOPUTETOM SABJIIIOTCS 3aa4d C BHO 3aJaHHOU
¢u3znyecKkoil MOAENbI0, MO3BOJIAIOIINE TMPUMEHATH U3YUYCHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, TaK U MHTETPUPYs 3HAHUSA U3
pa3HBIX pa3nenoB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3aJaHUS HA
00BsACHEHHE MpOTEeKaHUsi (U3MYECKUX SBJICHUW W TPOLECCOB B OKpPYXKarollen
KHU3HU, TpeOyromme BbIOOpa (PU3NYECKOM MOJENH A1 CHUTyallud MPaKTHKO-
OPHUEHTHPOBAHHOTI'O XapakTepa.



B cootBerctBuu ¢ TpedoBanusimu @I'OC COO k MaTepuamIbHO-TEXHUYECKOMY
o0OecnieyeHn0 y4yeOHOro mpouecca 0a30Bblii ypoBEeHb Kypca (PU3MKH HA YpPOBHE
CpeIHero ooumero oOpa3oBaHUs JOJKEH M3Y4yaThCsl B YCIOBMSIX NPEAMETHOIO
KaOuHeTa (PU3MKK WIM B YCIOBUAX HHTEIPUPOBAHHOTO KaOMHETAa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIa. B kabuHeTe pU3MKH AOHKHO OBITH HEOOXOIUMOE
nabopaTtopHoe O0OpYyIOBAaHUE MMl BBIMOJHEHHs YKa3aHHBIX B IIporpamme IO
¢u3rKe yUeHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE 000pyAOBaHUE.

JleMOHCTpallMoHHOEe  000pyJoBaHHE (OopMHpYETCS B COOTBETCTBHM C
OPUHIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICEHHBIX B TporpamMme Mo (U3HKE KIIOYEBBIX JEMOHCTpaIUil s
UCCIIEIOBAaHMSI  M3Y4YaeMbIX SIBJIEHUW M  IPOLECCOB, OMIMPUYECKUX U
($yHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGoparopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKMX MPAKTUYECKUX padoT
dbopmupyeTcss B BUAE TEMAaTUYECKUX KOMILUIEKTOB M OOecrneuuBaeTcsi B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcsi. TeMaTH4ecKHe KOMIUIEKTHI
7a00paTOpHOTO OOOPYMIOBAHUS JOKHBI OBITh TOCTPOSHBI HAa KOMILUICKCHOM
UCIIOJIb30BAaHUU AHAJOrOBBIX U LMQPPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHM LIEJIAIMH U3y4€HHUs PU3KUKHU B 00LIEM 00pa30BAHUU SABIISIFOTCS:

e (dopMmupoBaHHE HWHTEpeca M CTPEMJICHHsS OOYYaIOIIMUXCS K HAay4YHOMY
U3YYEHUIO TNPUPOJBI, PA3BUTHE HMX HHTEIUIEKTyalbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJi€ MO3HAHUSA U (POPMUPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHHUS K OKPYXKAIOLUM SIBJICHUSM;

e (opMupOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yJIbTaTa U3yueHHUs: OCHOB
CTPOEHMSI MaTepUH U QyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e (opMupoBaHME YMEHUH OOBSICHATH SBJICHUS C HCIIOJIB30BAHUEM
(bu3MYeCcKUX 3HAaHUN U HAYYHBIX JJOKA3aTEbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKK AJs PAa3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHre ITUX Lened 00ecreunBaeTCsl pelieHUEeM CIEeIyIoIMX 3aad B

npoiiecce u3yueHus Kypca GU3uKU Ha YPOBHE CpeITHEro o01Iero oopa3oBaHus:

e MpuoOpeTeHne CUCTEMbI 3HAaHUI 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAS MEXaHUKY, MOJICKYJSIPHYIO (DU3HKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3I€MEHTHI aCTPO(PU3UKY;

e (opMupoBaHME YMEHHMH NPUMEHATh TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBJIECHUHM B TPUPOAE U Uil TMPUHATHUS
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU;



e OCBOCHME CIOCOOOB pELIEHUS pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
¢usznyeckoil Monenblo, 3a1ay, MOJpa3yMEBAIOUIMX CAMOCTOSTEIbHOE
co3faHue pU3NUeCcKo MOJEIH, aJIleKBaTHOW yCIOBUSIM 3aJa4H;

e TMOHUMaHUE (U3UUYECKUX OCHOB U MPHUHIMIIOB JCUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSIHUS Ha OKPYKAIOLILYIO
cpeny;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEIBHOTO IJIAHUPOBAHUSI U IMPOBEIICHUS
(bu3MYeCKUX SKCIEPUMEHTOB, aHAIM3a W HMHTEpIpeTanuu UHGOpMaIiu,
OTIpPEJENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHUE YCJIOBUU IS Pa3BUTHs YMEHHUM IPOEKTHO-HUCCIIEA0BATEIBCKOM,
TBOPUYECKOU JIESITEIIHOCTH.

Ha wu3ydenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
obpazoBanust otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemerii B mporpamMmme 1o (U3MKE MEepeueHb Ja0OpaTOpHBIX U
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JElacT BBIOOD
IpoBeeHUsT J1a0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHAMBHUAYaJIbHBIX
0COOCHHOCTEHN 00yYarOIIMNXCS.



COJEP XAHME OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 MIO3HAHUSA

®dusuka — Hayka o npupoze. HayuyHpie MeTOIBl IO3HAHUS OKPYKAIOIIETO
Mupa. Posb skcriepruMenTa v TEOpUHU B POLECCE TO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (hU3HKeE.

MopenupoBanue (pu3MYECKUX SBJICHUM M TpoiieccoB. HayuHble THIOTE3BI.
®duznyeckue 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (HU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUA.

Ponb u mecTto Qu3Mku B (OpMHUPOBAHMM COBPEMEHHON HAyYHOM KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEN.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema orcué€ra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsiE CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHUE MaTepUaJbHOW TOUYKHM, UX MPOEKUMHU HAa OCH CUCTEMbl KOOPJHHAT.
CrnoxeHue nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MPSMONHMHEHHOE nBmwkKeHue. I paduxu
3aBUCUMOCTH KOOPAMHAT, CKOpPOCTH, YCKOPEHMS, IYTH W NEPEMEIICHUA
MaTepuaIbHONW TOYKU OT BPEMEHU.

CBoOoaHoe nazieHue. Y CKOpeHne CBOOOIHOTO MaIeHUS.

KpuBonnHeitHoe nBHKEHUE. [[BUKEHUE MATEPUAIIBHON TOUKHU IO OKPY>KHOCTH
C MOCTOSIHHOM O MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JINHEWHASI CKOPOCTb.
[Tepron u yactora oopamieHus. L{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CHUIOMETD,
JIBW)KCHUE CHAPSAIOB, IEIHBIE U PEMEHHBIE ITEpEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUsl KHHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBanue JBUKEHUMN C UCTIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MNPOCTPAHCTBE.

HaOntonenue nBuxkeHust Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPU30OHTY U
TOPU30HTAIBHO.



N3mepeHne ycKkopeHusi CBOOOHOTO NaJACHHUS.

HanpasneHnue ckopocTy Ipu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmuvie padomul

N3yueHne HEpaBHOMEPHOTO JABMIKEHHUS C LEJBIO ONPEAEIEHUs MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NyTAMH, MPOMJICHHBIMU TEJIOM 34
IIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBHKEHUU C HAYAIbHON CKOPOCTBIO, PABHOW HYIJIIO.

N3yyeHue NBUKEHUS LIapUKa B BA3KOU JKUIAKOCTH.

W3yuenue nBuKeHUS Tena, OPOIMIEHHOTO TOPU30HTAIHHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['aynmmnes.  IlepBeiii  3akoH  Hprotona.
NHueprmanbHble CUCTEMBI OTCUETA.

Macca rena. Cuia. [puniun cynepno3uiuu cui. Bropoii 3akon HeroToHa 1151
MaTepuaibHOW TOUKU. Tpernii 3akoH HproTOHA 1J1s1 MaTepHranbHBIX TOYEK.

3akoH BcemupHoro Tarorenusi. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

Cuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl Tpenus (mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuna TpeHUsI CKOMBKEHUS U cuiia TpeHus mokos. KoaddumumenT tpenus.
Cuiia conpOTUBIIEHUS MPU JBH>KEHUU Tea B KUJKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MoOMEHT cuabl OTHOCUTEIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBeCHs TBEPAOIO Tea.

TexHnueckne yCTpOWCTBA M MNPAKTHYECKOE IPUMEHEHHUE: NOAIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SlBnenue uHepUUH.

CpaBHEHME Macc B3aMMOJAECUCTBYIOINX TEII.

Bropoii 3akon HerotoHna.

HN3mepenue cuil.

CrnoxxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jedopmaruu.

HesecomocTts. Bec Tena npu yCKOpeHHOM OABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3yuyenue nBuKeHUs OpyCcKa 10 HAKJIOHHOW MJIOCKOCTH.



HccrenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3siie, OT uX Jehopmaruu.

HccrnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJla, HMMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonvt coxpanenus 6 mexanuke

NMmynbc MaTtepuaibHOW TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
NmMnynbCc CUJibl U1 U3MEHEHUE UMITyJIbCa Tejla. 3aKOH COXpPAHEHUs HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Pabota cuiabl. MOIIHOCTD CUJIBI.

Kunernueckass sHeprusi MarepualbHOW TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUH.

[ToreHmmanbHas SHEprusl. [TorenmuanbHas SHEprus yIpYyTO
nedopMUpOBaHHOM NPYXUHBL. [loTeHIManbHAs YSHEPTHS Tejla BOJIU3H ITOBEPXHOCTU
3emutu.

[ToreHUManbHBIE W HENOTCHIMAJIBHBIC  CHJIBL. CBsizb  paboOTHI
HETIOTCHIIUAJIBHBIX CUJI C U3MEHEHUEM MEXaHUUECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHSI MEXaHUYECKON SHEPIHUU.

Yupyrue u Heynpyrue CTOJTKHOBEHHS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon MOTEHIMATBHON YHEPTUM B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBIO JABYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M pabOThI CHUJIbI ¢ UBMEHEHHEM MEXaHHYECKOW PHEPTruu
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U MX OIBITHOE
obocunoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKECHUS U
B3aMMOJICHCTBHS YacTUL[ BewiecTBa. MOJENM CTPOCHMsI Ta30B, >KHIKOCTEH U
TBEPABIX TEN U 00BICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojenel. Macca u
pa3mepsl Mosekyll. KonnuectBo Bemectsa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. Illlkama Ttemmneparyp
Llenbcus.



Mopens  upeambHOro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOPUH HACATbHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpeaHEN KWHETHYECKOM SHEPrMy TEIUIOBOTO JBWXKEHUA dvacTul rasza. [llkana
temneparyp KensBuna. I'a3oBble 3akOHBI. YpaBHeHMe MenaeneeBa—KianeipoHna.
3akoH [anprona. M3omponeccsl B UACATLHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H30MPOLIECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuyeckrue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME IUCKPETHOE CTPOEHHE BelecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COETUHEHUM.

OnpiThl 10 MU PY3UHN KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Mopens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Monens, miuTocTpupyomias Npupoay AaBlICHUs ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS HJI€AaIbHOrO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE€ HA OCHOBE HM3MEPEHHUM
00bEMa KOMHATBHI, 1aBJICHUS U TEMIIEPATypPbl BO3lyXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXKY apaMEeTPaMU COCTOSIHUSL Pa3peKEHHOr0
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonnHaMuueckasi cucremMa. BHYTpeHHS sHEprust TEPMOJMHAMUYECKOU
CUCTEMBI U crioco0bl €€ n3MeHeHus. KonuuecTBo TerioTel U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJAEANBbHOro  ra3a. Buael  Temonepenayu:
TEIIONPOBOJAHOCTD, KOHBEKIIMS, U3JIyYCHHE. Y AENIbHASI TEIJIOEMKOCTh BEILECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEpeaaye.

[Tonsitue 006 anuabatHoMm mpouecce. IlepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHU K H3ompoieccaMm. ['padpuueckas
MHTEepIpeTanus paboThl rasa.

Bropoii 3akon Tepmoaunamuki. HeoGpaTtumMocTh MPOIECCOB B MPUPO/IE.

TennoBple  MamuHbl.  [IpuHOMOBI  AEHCTBHS ~ TEIUIOBBIX  MAIlMH.
[IpeoOpazoBanusi ’HEpruv B TEIJIOBbIX MamuHax. KosdduumeHnt mnose3noro
neiictBusa TemtoBol mammHbL [{ukn KapHo m ero koaddumumeHT moe3Horo
JeHCTBUSL. DKOJIOTHUYECKUE MPOOIEMBbI TEIUIOIHEPTETUKH.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIBHUK, KOHIUITHOHED.

Llemoncmpayuu

M3meHeHne BHYTpPEHHEW JSHEpPTHM Teja IMPU COBEPIICHUH PabOThl: BBUIET
npoOku u3 OyTHUIKM TOJ JACHCTBHEM CXKAaTOro BO3/yXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTpAIIUS).

N3MeHeHre BHYTPEHHEN SHEPruu (TeMIlepaTyphl) Tejaa Mpy Terionepeaaye.

OmnbIT 110 a1MabaTHOMY PaCHTUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENISI BHYTPEHHETO CrOpPaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecamnsvie cocmoanus eeuyecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHjeHcanus. Mcnapenue u kunenue. AOGCONIOTHAS U
OTHOCHUTEJIbHAA BIIAXKHOCTh BO3ayxa. HacelmeHHbli map. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATYPhI KUTICHUS OT JIaBJICHUSI.

Teépnoe teno. Kpucramnuueckue u amop@Hbie Tejia. AHU30TPONUS CBOWCTB
kpuctaiioB. Kuakue kpuctauibl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpUCTAJLIM3aIus. Y aeiabHas TerioTa miasienus. Cyonumanus.

VYpaBHeHuE TEII0BOro OanaHca.

TexHuueckre YCTpPOMCTBA W IPAKTUUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJOTUHU MOJYUYECHHUS] COBPEMEHHBIX MaTepUasioB, B
TOM YHCJI€ HAaHOMAaTepPHaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIILICHHBIX MTAPOB.

Kunenue npu NoHM>XEHHOM J1aBJICHUM.

CriocoObl I3MEPEHUS BIAKHOCTH.

HaGnroienrie HarpeBaHus U IJIaBJICHUS! KPUCTAIUIMYECKOTO BEILIECTRA.

JleMoHcTpanust KpuCTauioB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3/TyXa.

Paznen 4. JDjaekTpoauHAMHMKA
Tema 1. Inekmpocmamuxa
DJIeKTpU3aLus Tel. DIEKTPUUECKU 3apsal. [[Ba BU1a 3JIEKTPUUECKUX 3apsd0B.
[IpoBOHUKH,  JHUDJIEKTPUKK W TOJYNPOBOAHUKU. 3aKOH  COXPaHECHUSA
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 3ieKTpUuuecKuil 3aps.
Onektpuueckoe moje. Hanpsok€HHOCTE  dnekTpuueckoro moiid.  [IpuHuun



CyNEPHO3ULNM IJIEKTPUUYECKUX MOJeH. JINHMM HanpspKEHHOCTH DJIEKTPUYECKOTO
1OJISL.

PaGota cun anekrpocratudeckoro noss. [lorennuan. PazHocTh mOTeHIIMANIOB.
[IpoBOAHUKM W JHDJIEKTPUKHA B DJEKTPOCTATHYECKOM Tose. [[uanexkrpuueckas
IIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonneHncarop. DIeKTpOEMKOCTh IIIOCKOTO KOHIEHCATOPa.
OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAasl 3allluTa, 3a3€MJIEHHE DJIEKTPONnpUOOpOB,
KOHJIEHCATOp, KONMMPOBAJIBHBIN alapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIHUII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre HA3JIEKTPU30BAHHBIX TEJI.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaThyecKas 3aluTa.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IIJIACTUH, PACCTOSTHUS MEXKAY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIAEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

OJIEKTPUYECKHM TOK. YCIOBHUS CYLIECTBOBAHMS DJIEKTPUYECKOIO TOKa.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenne. 3akon OMa 151 ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. Y IEIBHOE COINPOTUBIECHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGora snektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
IIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAasi CUJIa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHKA TOKAa.
3axon Oma a1 ONHOM (3aMKHYTOM) 3JieKTpuyeckoi uenu. KopoTrkoe 3ambikaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemuepaTypsl. CBEpXIPOBOIUMOCTb.

DneKkTpuuecKuid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U IIpUMeCHast IPOBOJIUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexo/a. [ToynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKHMM TOK B pacTBOpax M  pacIiuiaBax  dJIEKTPOJIMTOB.
DIEKTPOIIUTHYECKAS TUCCOLMALUS. DIEKTPOIIN3.



DJIEKTpUYECKAN TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckrue yCTpOCTBA M MPAKTUYECKOE NPUMEHEHHUE: amMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbIE MPUOOPHI,
3JIEKTPOOCBETUTEINIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN THOJ, TaThBAHUKA.

Jlemoncmpayuu

W3mepeHue CUilbl TOKA Y HaIIpSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IUJIOIIAIH TTOTIEPEYHOI0 CEUYEHMS M MaTepHraa.

CMeniaHHoe COeIMHEHUE TPOBOAHUKOB.

[Ipsamoe wW3MepeHue dIEeKTPOABWXKYIIEW cuibl. KopoTkoe 3aMblKaHHe
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHUSI.

3aBUCUMOCTb COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBou pa3psi ¥ MPOBOJAUMOCTD BO31yXa.

OOHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

N3ydeHne cMenaHHOIO0 COEIMHEHUS PE3UCTOPOB.

N3Mepenue 3JIeKTpOABHKYIIEH CHIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

HaGnronenue snekrponusa.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usznku 0a3oBoro ypoBHsA B 10 Kiacce oCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3E€M C KypcaMH MaTE€MaTHKH,
OMOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHUEM METOJIOB HAYy4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIM (HakT, runore3a, (uznyueckas BEIUYMHA, 3aKOH,
TEOpHsl, HAOIMIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl ypaBHEHUH, JuHEHHas (yHKIHS,
napabosna, runep6osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJMHAT, CII0KEHHUE BEKTOPOB.

Buonocus: mexanndeckoe IBHKEHUE B KHBOW mpupojae, Auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPTraHU3MOB (BHUbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIEKTPUYECKUE SIBJICHHS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI MACCA, TEIJIOBBIE CBOMCTBA TBEPABIX TEII, KUJIKOCTEN U T'a30B,



JNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAs  AUCCOLMALNS,
rajabBaHHKA.

l'eocpacghus: B1aXXHOCTh BO3/lyXa, BETPhI, 0apPOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, NOIUIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIpyrue), ABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJIOAWIBHHUK, KOHIUITMOHED, TEXHOIOTUU
MOJIyYEHUSI COBPEMEHHBIX MATEPHUAJIOB, B TOM YHCIIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTpYHHBIN IIPUHTED, AJIEKTPOHATPEBATEIILHBIE npuOOpHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, FaTbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe noe. IneKmpomazHUMHAA UHOYKUUS

[TocTtostHHBIE MarHUTHL. B3anmoaencTBUE NOCTOSSHHBIX MArHUTOB. MarHutHoe
nosne. Bektop marauTHOM MHAYKIMU. [I[pyHIMN Cyneprio3suiuy MarHUTHBIX MOJIEH.
JluHun MarHuTHOW WHAYKUMW. KapThHAa JIWMHWUKA MarHUTHOM WHIYKIWAHW TIOJIS
MIOCTOSIHHBIX MarHUTOB.

MaruuTHoe T1ION€ TPOBOJHHMKA C TOKOM. KapTuHa JWMHUN WHIYKUUA
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOrO IPOBOJHHMKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoeiicTBue mpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOaysib U HanpaBiieHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiiel Jlopenna.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BekTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABIXKYILAs CHiIa HWHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykuuu Gapanes.

BuxpeBoe nsnektpudeckoe moje. OIEKTPOABWKYILNAS CHJIA WHAYKUAU B
IIPOBOJIHHUKE, IBUKYIIEMCS TIOCTYIIATEIbHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CAaMOMHIAYKLUMH. OJIEKTPOJABIXKYILAs CHia
CaMOUHIYKIIUH.

DHEprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE MPHUMEHEHUE: TMOCTOSHHBIE
MAarHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJBUTATEIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TIOJISL.

B3aumopenictere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiel JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMAarHUTHON UHIYKLUH.

IIpaBuno Jlenua.

3aBHUCUMOCTb JJIEKTPOJBUKYIIEH CHJIBI MHIYKUAHA OT CKOPOCTH MU3MEHEHUSA
MAarHMTHOTO MOTOKA.

SIBnenne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3ydyeHrne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeiCTBUSA IOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanne sSBIEHUS 2JIEKTPOMAarHUTHOM MHIYKLWH.

Paspnen S. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEDAHUA

Konebarenbnas  cucrema. CBOOOJIHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepumon, vacrora, amrmummryga u (aza KoseOaHUM.
IIpyXMHHBIN MasATHUK. MaTreMaTM4eCKU MasTHUK. YpPaBHEHHE TapMOHUYECKUX
kosne0anuii. [IpeBpanienue 3Hepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCATbHOM KOJIeOATeJIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AIIEKTPOMarHUTHIMU  KoJjiebanusiMu. dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPTUHU B UJICATLHOM KO0JIE0AaTEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaroux KojeOaHusAX. BrIHyX/IeHHbIE MEXaHHMUECKUE
kosiebanus. Pesonanc. BeiHyX1€HHbIE 3JIEKTPOMarHUTHbIE KOJICOAHUS.

[lepemennbli TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsKECHMUS.

Tpanchopmarop. IlpousBoacTso, nmepegada M MOTPeOICHUE AIIEKTPUIECKON
DHEPruu. DKOJOTHYECKHE PUCKH IPU IPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHUE: DIIEKTPUYECKUN
3BOHOK, T€HEPATOP IIEPEMEHHOTO TOKA, JIMHUM JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJIeOATeNbHON CHUCTEMBI (NMPYKUHHBIA HWIU
MaTEMaTUYECKUN MASTHHK).



Habnronenue 3aryxarommx KojieOaHuil.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHU.

Hab6nronenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

OcuusorpaMMbl (3aBUCHUMOCTH CUJIBI TOKA M HAMPSDKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1OCIIENOBATEIIBHOM COEAUHEHUHM PE3UCTOpa, KATYIIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monens TUHUM 3JIEKTpONEpeIayu.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

HccnenoBanre 3aBUCMMOCTH TIEPHOJa MaJbIX KoJieOaHUM I'py3a HA HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBanne nepeMeHHOT0 TOKA B LEIMHU U3 MOCIEA0BATEIbHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 6OJIHbL

MexaHuueckue BOJHBI, ycioBus pacnpoctpaneHus. llepuoa. CkopocTb
pacrnpocTpaHeHuss W JJuHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HUuTtepdpepeHius u niuppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauust BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUeE, MPEJOMIICHHUE, MOsApu3anus, AUGpaKius,
untepdepennus. CKOpoCTh MEKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTPOMArHUTHBIX BOJIH. [[puMeHeHue 3JIeKTPOMarHUTHHIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI pAAUOCBA3U U TEAEBUICHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE WM MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, Tenedon, CBY-neys.

Llemoncmpayuu

OOpa3oBaHue U paclpOCTPAHEHUE MONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmroieecs Te10 Kak MCTOYHHK 3BYKa.

HaOnronenue otpaskeHust U MPETOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenune natepdepenninu u audpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenre cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYJON H
9acTOTON KojeOaHuH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPAXKEHUE, TPEIOMIICHHE,
noJisspu3anys, 1udpaxius, THTEpPepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsMogMHENWHOE pacnpoOCTPaHEHUE CBETA B
OIHOpOIHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

Otpaxenne cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue m300paxkeHUl B
IJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroyl IOJHOIO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro ceeta. [Iger.

Cobwuparomue u paccenBaroiye TuH3b1. ToHkas nuH3a. DokycHoe paccTosiHIEe
U ONTHYECKas cuiia TOHKOW JuH3bI. [locTpoeHune n3obpaxeHuil B COOMpAIOMIUX U
paccenBaromux JuH3ax. Dopmysa TOHKOW JIMH3BI. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONTUKHU.

BonnoBass ontuka. Wurepdepenmuss cBera. KorepeHTHbIE HMCTOYHUKHU.
VYcaoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTHUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakimonHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  NAJE€HUU MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpPOMCTBA M MPAKTHUECKOE TMPUMEHEHUE: OYKH, JyMa,
doToamnmapar, NPOSKIMOHHBINA amnmapaT, MHKPOCKOT, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M NPEJIIOMIICHUE CBETA.
OnTuueckue npudopBkI.

[TosntHOE BHYyTpeHHEE oTpakeHre. Mozellb CBETOBOA.

HccnenoBanne cBOWCTB M300pakeHUH B JIMH3AX.

Mopenu MUKpOcKoma, TEJIECKOIA.

HaGmronenune natepdepeHinu crera.

HaGmronenue nudpakiuu ceera.

Habnronenue aucnepcuu ceera.

[TonyueHne ciekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonydyenue crexTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

Habnronenue noasipu3anuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

W3mepenue rnokazaress nperoMIeHUs CTeKIIa.



HccnenoBanue cBOMCTB M300paK€HUH B JIMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeNUAJIBLHONH TEOPUU OTHOCHTEJIbHOCTH

[ paHUIIBI IPUMEHNMOCTH KJIACCHYECKOM MeXaHUKU. [locTynaTel ciennanibHON
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOZYJIA CKOPOCTH CBETAa B BAaKyyMe,
IIPUHIUI OTHOCUTENBHOCTH DWHINTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU M COKPAILECHUE
JUTUHBI.

OHEeprusi U UMITYJIbC PEIATUBUCTCKOM YaCTHLIBI.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTHULIBI. JHEPTHs
IIOKOSI.

Paznen 7. KBantoBasi pusuka
Tema 1. dnemenmovl K6AHMOBOU ONMUKU
®oronsl. opmyna [1nanka cBsizu s3Heprur GOTOHA C €r0 YaCTOTON. DHEprus
Y UMITYJIbC (POTOHA.
OTtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dotordpdexra. YpaBuenue DunmrteitHa st hoToddpdexra. «KpacHas rpanuiiar

dboToarddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texnuuecknue yCTpONCTBA U MPAKTHUYECKOE TNPUMEHEHHE: (HOTOIIIEMEHT,
dboTomaTUMK, CoTHEYHAasi OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oTo3¢p(DHeKT Ha yCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHET0 (hoTodddekTa.

Ceeroguo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pe3epdopaa mo paccesHuio o -4acTHII.
[ImanerapHas Mogmenbp aroma. lloctynater bopa. M3nyduenue u mnorjomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHS JHEPrUU Ha Jpyrou. Bumbl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BousiHoBbie cBoiicTBa yactull. Bosusl 1e bpoitns. KopryckynsipHO-BOJIHOBOM
JyaIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJbHBIMI
aHaiu3 (CIEKTPOCKOIN), Jia3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu



Mopens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Hab6nronenue inHeyaThIX CIIEKTPOB U3ITYUECHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HaOnronenue nuHeiyaToro cnekTpa.

Tema 3. Amommnoe a0po

OKCIEpUMEHTBI, JT0KA3bIBAIOUIUE CJOXKHOCTh CTpPOeHHUS sAnpa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/a 1o onpeneaeHnto cocTaBa paJuoakTUBHOIO
minydenns.  CBoiictBa  ambda-, Oera-, TramMMma-usnydeHus.  BriusHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hykimonnas monens simpa ['eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anba-pacnaa. DNEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. I['amma-
U3JIly4eHue. 3aKOH PaJuO0aKTUBHOIO pacIaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepnsle peakuuu. Jlenenue u CUHTE3 SaEp.

Anepnsiii peaktop. Tepmosiaepusiii cunTe3. [IpoOGiaeMbl U MEPCHEKTUBBI
SIEPHON SHEPrETUKU. DKOJIOTUUECKNE ACTIEKTHI IAEPHON YJHEPTETHKMU.

DneMeHTapHble YacTULlbl. OTKPBITHE O3UTPOHA.

MeTo1p1 Ha0JIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

®dyHIaMeHTaIbHbIe B3aUMOEHCTBUA. EAMHCTBO pu3nyecKoi KapTUHBI MUPA.

TexHuuecKue yCTpOMCTBA U IIPAKTUYECKOE MPUMEHEHUE: JO3UMETpP, KaMepa
Bunscona, simepHblil peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TuMK MOHU3HPYIOLINX YaCTHULL.

Yuenuueckuii sxcnepumenm, n1abopamopmuvie padomul

HccnenoBanue TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Oranbl pa3BuTUS acTpoHoMuU. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bupa 3Bé3gnoro neba. Co3Be3nusi, SipKUE 3BE3MbI, MIAHETHI, UX BUAUMOE
JBUYKEHUE.

ConneuHas cucreMa.

Connue. ConHeunass axkTUBHOCTb. Mcrounumk sHeprunm ConHua W 3BE3N.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTpaJbHBIM KJIacc —
CBETUMOCTBbY». 3BE31bl TJABHOM ITOCIIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTb» Ul 3BE37 TJIABHOW IIOCJIENOBATEIBHOCTH. BHyTpeHHEe CTpoeHune



3BE311. COBpEeMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U HBotonnKu CoJiHIIA U
3BE3/1. DTAallbl )KU3HU 3BE3].

Muieunsiii I[TyTe — Hama T'anmaktuka. [lonmoxenue m aBwxkeHue CoiHIA B
INanaxtuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPBI B sApax
raJaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa066ma. Pazberanne ramakTuk.
Teopus bonpmoro B3psiBa. PelMKTOBOE U3IIyYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpeIeNICHUs TO0XKEHUSI HEeOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro MoJIylmapus U IpKHe 3BE3/bI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O06o0maromiee NOBTOPEHUE

Pony ¢Qusmkn u acTpoHOMHM B DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COILIMAJIbHOM M TUYECKOM cepax AesITeIbHOCTH YeTIOBEKa, pOib U MECTO (PU3UKH U
aCTPOHOMHH B COBPEMEHHOW HayYHOU KapTHHE MHPA, poJib (U3UUECKON TEOPUU B
(bopMHpOBaHUHU MPEACTABICHUHN O (PU3NUECKON KApTUHE MHUPA, MECTO (PU3UUYECKOI
KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX  €CTECTBEHHO-HAay4YHBIX
MPEICTaBJICHUH O TIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3€M C KypcamMu MaTE€MaTHKH,
OMOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAy4YHOTO
MO3HAHUA: SIBJICHUE, HAy4HbIH (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOIEHHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIEh, U3MEPECHUE.

Mamemamuka: pelIeHHE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIMUU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIHMH HA OCH KOOPIAWHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIMH, NPU3HAKK TOJ00US TPEYTroJIbHUKOB,
OTpeieNICHHE TUIOMIAU TIIOCKUX (Uryp u o0béMa Tell.

buonoeus: »>nekTpudeckue SBICHUS B JKHBOW MPUPOJE, KoIeOaTeIbHBIC
JBUXEHHUS B )KUBOW NPUPOJE, ONTUYECKUE SIBJIICHUS B KHUBOM IPUPOJE, NCUCTBUE
paauanny Ha )KMUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTALIMYECKAS] CTPYKTYpa TBEPBIX
TEJ, MEXaHU3MbI 00pa30BaAHMS KPUCTATUICCKON PEMIETKH, CIEKTPATHHBINA aHATH3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIeKM MATrHUTHBIX Y/,
dhoTochEMKa 36MHOM IMTOBEPXHOCTH, MIPEJACKA3aHUE 3EMJIICTPSCCHUIA.

Texnonocus: NWUHUM DIEKTpPOIEpenady, TIEHEPATOP NEPEMEHHOTO TOKa,
AJIEKTPOJBUTATENDb, WHAYKIMOHHASA I€Yb, pagap, PagUuONPUEMHHUK, TEIEBU30D,
anteHHa, TteiedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEIJHET'O OBIIET'O OBPA3OBAHMUSA

OcBoenue yueOHOro mpenmera «®Pu3nMkKa» HA YPOBHE CpPEIHEr0o OOIIEeTo
obOpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECICUHUTh JOCTHXKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JINUHOCTHBLIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenmera «Dusuka» H0mKHbBL
OTpaXkaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3HUIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U ONBITA AEATEIBHOCTH B IMPOLECCE PEANM3alUy OCHOBHBIX HalpaBICHUN
BOCIUTATEJIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOTrO BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMK O0YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OONIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPAXKIAHCKOIO
o0111ecTBa, y4acTBOBaTh B CAMOYIIpaBJICHUU B 00pa30BaTeIbHON OpraHu3allnu;

YMEHHE B3aMMOJIENICTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJIOHTEPCKOU JESATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUHCKON Ipak IaHCKOW UIEHTUYHOCTH, TAaTPUOTHU3MA,

LIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHKEHUAM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKHU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIEC B
NESTEIIbHOCTU YYEHOT0;

OCO3HAHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOWIMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHHE K MUPY, BKJIFOYAsl 3CTETUKY HayYHOT'O TBOPUYECTBA,
npucylero pu3nyeckon Hayke;

S) TPyA0BOIr0 BOCIIUTAHMSA



UHTEpEC K Pa3lu4HbIM cdepaM MpodhecCHOHATBHOU IEeSTeNIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpPAa30BaHUIO B 00JIaCTH
(bU3UKHM Ha TPOTSHKEHUU BCEU JKU3HU;

6) 3K0JI0OrH4eCKOr0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYPhl, OCO3HaHHE TIJ100aJIbHOTO
XapakTepa FKOJOTUYECKUX MPoOIIieM;

IUIAHUPOBAHUE U OCYIIECTBIECHUE JIEUCTBUU B OKPYKAIOILIEH CPElie HA OCHOBE
3HAHUS LEeJIed yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacliMpeHre OmbITa JEATEIbHOCTH HKOJOTMYECKONW HalpaBJIE€HHOCTH Ha
OCHOBE UMEIOLINXCS 3HaHUH 10 (PU3HKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HaHUE LEHHOCTUM HAy4YHOW JESITEIIBHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4YeHUS (PUBUKHU OCYIIECTBIISITh MPOSKTHYIO U UCCIIE0BATENbCKYIO IS TEIbHOCTh
WHMBUAYaJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3osBble Jjornvyeckue JaeiicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
paccMarpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEIU JCATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTIDKCHHUS,
BBISIBISITh  3aKOHOMEPHOCTH M IMPOTHUBOPEYMS B  pPACCMATPHUBAEMBIX
(bUBUYECKUX SBICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJEMbI ¢ YUY€TOM aHajiu3a HWMEIOLIUXCS
MaTepUAIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIAM, OLIEHUBATh PUCKU MOCJEACTBUIN AEATECIHHOCTH;
KOOPJAMHUPOBATH U BHITIOJHATE PAOOTY B YCIOBHUSAX PEaIbHOT0, BUPTYaJILHOTO
¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pPa3BUBATH KPEATUBHOE MBIILICHUE MPU PELUICHUH KU3HEHHBIX TPOOJIEM.
ba3oBble ucciaenoBarTeabCKue JeCTBHA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHUEH, KJIIOUEBBIMU IOHSTHUSIMH U METOJAMHU
(bu3MUeCcKOl HayKu;



BJIa/IeTh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIbCKON U MPOSKTHOW ACSITENbHOCTH
B 00yiact (pU3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHus 3a/iay (U3UYECKOTO COJepkKaHUsl, TPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHUS;

BJAJIETh BHUAAMU JCATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTaliY, MPeoOpa30oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 001acT (PU3UKH;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs TOKa3aTeIbCTBA CBOMX
YTBEPXKACHUM, 3a7]aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJE€ peUIeHHs 3aJauyd pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OopMyJIUpOBaTh COOCTBEHHBbIE 3aJadyd B 00pa3OBaTEIbHOMN
JeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIECHUBATh PUOOPETEHHBIH OIIBIT;

yMETh TMEPEeHOCUTh 3HaHUA 10 (U3MKE B MPAKTUYECKYIO 0O0JaCTh
KHU3HEACSITEIbHOCTH;

yMETh HHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIC TIOAXOAbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIEC PEILICHUSI.

Pabora ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMH MOJYYeHUS WHGOPMAIMU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH MOWCK, aHAJM3,
CUCTEMAaTH3allMI0 U HHTEpIpeTanuio HHOOpPMALKUK Ppa3IUYHbIX BUAOB U (GopM
pEICTaBICHNUS;

OIICHUBATh JOCTOBEPHOCTHh HMH(POPMAIINH;

UCTIONB30BaTh  CpeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTUHA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3aIMOHHBIX
3aJ1a4 ¢ COOII0AeHNEM TPeOOBaHUN SPTOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepekeHurs, MPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POpPMAIMOHHOM
0€30IacHOCTH;

co37aBaTh TEKCTbl (PU3MUECKOTO COAEpP>KaHUA B Pa3IUYHBIX (opMarax c
y4€TOM HazHaueHUs MHPOPMAIIUHU U LIEICBON ayJUTOPHH, BHIOUpPAs ONTUMAIbHYIO
(dopMy npeacTaBIeHUS U BU3yalu3alllu.

KoMMmyHuKaTHBHBIE YHUBePCcaJbHbIe YueOHbIe 1elCTBUA:
OCYIIECTBIISTH OOIIEHUE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOH JI€ATEIbHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHTyallMd ¥  CMST4aTh
KOH(JIMKTHI;



pPa3sBEPHYTO M JIOTMYHO HU3JIaraTb CBOK TOYKY 3pPEHHS C HCIOJIB30BAHUEM
A3BIKOBBIX CPEIICTB;

IIOHUMATh U MCIOJIB30BATh IPEUMYILECTBA KOMAaHIHOW U MHIMBULYAIBHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAKJIOT0 YJI€HA KOJIJIEKTUBA,

IIPUHUMATh LM  COBMECTHOM  JCATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPAMHUPOBATb JEUCTBUSA 10 €€ NOCTHKECHHUIO: COCTABJIATH IUIAH JEWCTBUU,
pacupenensiath pojad € YY4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOI padoTBhI;

OLIEHHMBATh Ka4eCTBO CBOETO BKJIaJ]a U KaX0I0 YYaCTHUKA KOMaH/Ibl B OOIINH
pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[pe/laraTb HOBBIE IIPOCKTHI, OLEHMBATh HUIEU C IIO3ULUUUA HOBHU3HBI,
OPUTI'MHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLICCTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe AeiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO JESATENbHOCTh B 00JacTH
(U3MKM U aCTPOHOMMHM, BBISABISATH MpPOOJEMBI, CTaBUThb U (HOPMYIMPOBATH
COOCTBCHHEIC 3aJ1a9H;

CaMOCTOSITENIbHO COCTaBIATh IUIAH PEHICHHUS] PACUETHBIX M KAaY€CTBEHHBIX
3aJ1a4, IJIaH BBIMOJIHEHUS IPAKTUYECKOW pabOThl ¢ YUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEAIOUTEHUIH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacimupsTh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OMBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMU B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJ/Ib, SMOIIUOHATbHBI HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLIEHHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISAM;

BJa/JeTh HABBIKAMH  TO3HABATENbHONM  pedruekcud Kak  OCO3HaHUSA
COBEpIIAeMbIX JEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HMX pPE3yJIbTaTOB U
OCHOBaHUII;

UCIIOJIb30BaTh NPUEMBI PEQIIEKCUM ISl OLIEHKH CUTYyalH, BIOOpa BEPHOIO
pelIeHus;



yMETh OLIEHWBAaTh PHUCKM W CBOEBPEMEHHO MPHHMMATh PEIICHUS IO UX
CHI)KEHUIO;

NpUHUMATh MOTHBBI M apryMEHTBl JPYIMX [pHU aHaju3e pe3yJIbTaToB
JeSITeIbHOCTH;

NPUHUMATH CeOsl, MOHMMAst CBOM HEIOCTATKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI M apTyMEHTHl JPYrHMX TpU aHalu3e pPe3yJIbTaToB
NeSITeNIbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO IPYIUX HA OLIHOKH.

B nporiecce qocTrKeHUS TMYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOTPaAMMBI TIO
¢usznke JUIE  ypoOBHS CpedHero oomero o0pa3oBaHHMS |y  OOyYaromIMXCs
COBEpIICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIJICKT, IpeanoararoIum
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHU$, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHATILHOE
COCTOSIHME, BUJCTh HANIPABICHUS PAa3BUTHsI COOCTBEHHOW AMOLIMOHAIBHOM chepshl,
OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpPOBaHMs, BKIIIOYAIOLIEIO CAMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K
YMOLIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBaIlMH, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIKEHUIO e U
yCIexy, ONTUMHU3M, MHHMIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOMAS W3 CBOMX
BO3MO>KHOCTEH;

IMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIIMOHAIEHOE COCTOSIHUE
JIPYTHX, YYUTHIBAaTh €ro TMpPH OCYIIECTBICHUH OOIICHHs, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATHI

K koniry o0yuenus B 10 kiaacce npeIMeTHbIE pe3yJIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKKM B (OPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHpaA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B PAKTUYECKOW JEATEIIBHOCTH JIFOCH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (U3UYECKUX MOJCNCH:
MartepualibHasl TOYKa, HHEPLUAIIbHAS CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPAOE TEINO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacro3HaBath (U3MYECKUE SIBJICHUS (MPOLIECChI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOIUHAMUKHN: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIUHENHOE JBUKEHHUE,
CBOOOJHOE TIaJICHUE TEJ, JIBM)KCHUE TI0 OKPYKHOCTH, WHEPIIHS, B3aUMOJICHCTBHC
ten, auddys3us, OpOyHOBCKOE JBUKEHUE, CTPOCHUE KUIKOCTEH W TBEPABIX Te,
U3MEHEeHHEe O0BhEMA TeJl MPU HArpeBaHUU (OXJIAKIECHHH), TEIJIOBOE paBHOBECHUE,
WCIIApEHUEe, KOHJCHCALMS, IUIABJICHHWE, KPUCTAIUIM3alUsl, KUIICHUE, BJIAXHOCTb
BO3/yXa, MOBBIIICHUE JABJIICHUA Ia3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEX]y MapaMeTpaMHu COCTOSHHUS ra3a B M30IPOLECCaX, AJIEKTPU3ALMS Tell,
B3aUMOJICHCTBUE 3aPs/IOB;

OTNUCHIBATh MEXAaHUYECKOE JBUKEHHE, MCMOJIb3ys (PU3NUEeCKHuE BEITHMYHUHBI:
KOOpJWHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIA,
MMITYJIbC TE€Jla, KHHETUYECKAasl SHEPTUs, MOTCHIMAIbHAS SHEPTHUs, MEXaHUYECKas
paboTa, MexaHWYECKas MOIIHOCTh; IIPH ONHCAHUM MPABUIBLHO TPAKTOBAThH
(GUBUYECKUIT CMBICT MCHOJIb3YEMbIX BEIUYMH, MX OOO3HAUCHHS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIUUMHY C JAPYTUMU
BEJIMUYNHAMU;

OIMCBHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TE€JI W TEIUIOBBIC SBJICHUS,
UCIIONB3ysSd (U3MUYECKUE BEIMYMHBI: JaBJIGHUE Ta3a, TeMmIleparypa, CpeaHss
KMHETUYECKAsT YHEPTUsl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEOHEKBAAPATUUHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHSSI SHEprus, pabora rasa,
KO3(PPUIIMEHT IOJE3HOr0 JACHCTBHS TEIUIOBOIO JBHUTATENSA; IPH OINHMCAHUU
MPaBUJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICI HCIOJb3yEMbIX BEIMYHMH, WX
0003HaYeHUs W €AWHUIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(GUBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKCHIBATh U3YUYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (DU3NUSCKUE BEIUYMHBI: DJICKTPUYCCKUMA 3apsij,
AJIEKTPUYECKOE TI0JI€, HAMPSKEHHOCTH IOJISI, TIOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
NPy ONHCAHWM TIPABWIBHO TPAKTOBAaTh (U3UYECKUM CMBICT HCIIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAYEHUS M EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOLINE
JAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIUUYNHAMU;

aHAJIM3UPOBATh (PU3UYCCKHUE MPOLECCHl U SBJICHUS, UCIIOIb3YsS (PU3HUECCKHE
3aKOHBI ¥ MIPUHUMIIBL: 3aKOH BceMHUpHOTO TsAroreHusd, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWUYECKOM DSHEPTUHM, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, MPUHIUII PABHOINPABUS WHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHYECKY0 TEOPUIO CTPOEHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEJHEH KUHETUYECKOW SHEPTUU TEIJIOBOTO JIBUYKEHUSI MOJICKYJ C
aOCOJIFOTHOM TeMmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOrO 3apsna, 3akoH KyioHa, mpu >TOM pa3nuyarh CIOBECHYIO
(bOpMyIMPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



O0OBSICHSITH OCHOBHBIE MPUHITUIIBI IEUCTBUSL MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anuyvarh YCJIOBHS MX 0€30MacHOTO MCIOJIb30BaHUS B MOBCETHEBHON
KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI 0 KCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUN W
MPOLECCOB C HCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HW3MEPEHUM, MPU STOM
dbopmyarpoBaTh MpobieMy/3anady U TUIOTE3y Y4eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYI0BaHUS, POBOJAUTH ONBIT U (POPMYITHUPOBATH
BBIBO/IbI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUsI PUBHUECKUX BEJIUYUH, TIPU
TOM BBIOMPATh ONTHMAIBHBIN CMOCOO W3MEPEHUS M HCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXKAY  (PU3NYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM IIPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUpOBaTh PE3yIbTATHI MOJTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIIMUMH B BUJIE
TaOJHIl ¥ TPAPUKOB, ACNIaTh BHIBOJBI 110 PE3yJIbTaTaM HUCCIICIOBAHMSI;

coOmro/1aTh mpaBwiia O€30MacHOTO TPyJa MPU MPOBEJICHUU HMCCIEIOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U MPOEKTHOM
JEATEeIbHOCTU C UCIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOIO
000pyA0BaHUS,

pemath pacy€THBIC 3a7a4ud C SIBHO 3aJaHHON (U3UYECKOW MOJIEIBIO,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOoMMbIe JJisI €€ pEelIeHUs, MPOBOJUTh PACUYEThl U OIICHUBATH PEaTbHOCTH
MOJIYYEHHOT'0 3HaY€HUs (PU3NUECKON BEIIMUUHBIL;

pelIaTh KAYECTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUYECKH HEIIPOTHBOPEYUBYIO
LETIOUKY pACCYXJIECHUW C ONOPOM Ha WU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
busnyecKkue IBICHUS;

WCII0JIb30BaTh MPHU PELIEHUH YUE€OHBIX 33/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU Ui MOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALUA U TPEACTABICHUS
y4eOHON ¥ HAay4YHO-TIOMYJIAPHON HHGPOPMAIUK, TOJYYCHHOM W3 Ppa3IUYHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHUE TEXHUKH
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 11O (PU3UKE B TTOBCETHEBHOM KU3HU JISI
oOecrieueHrss 0€30MAaCHOCTH NpH OOpallleHUd € MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, JJISI COXPAHECHHS 3JI0POBbSI U COOIIOJICHUSI HOPM SKOJOTMYECKOTO
MIOBEICHUS B OKPYKAIOLIEH CpeIE;



paboTaTh B TIpyNmne C BBHIIOJIHEHUEM pa3JIMUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIbI, PAlMOHAIBHO pACHpENesiTh OO0S3aHHOCTU U
IJIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJI€KBATHO OLICHUBATH
BKJIQJ] KQXJIOTO U3 YUYACTHUKOB T'PYIINBI B PELICHUE paccMaTpUBAEMON MPOOIEMBI.

K koniry o0yuenus B 11 kiacce npeiMeTHbIE pe3yJibTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKKM B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUHM, B TPAKTUYECKOU NEATEIBHOCTH JIFOAEHU, LEIOCTHOCTh U €IUHCTBO
(u3HYECKON KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUYECKUX MOJIETIeH:
TOYEYHBIN AJIIEKTPUYECKUH 3apsijl, Jyd CBETA, TOYCYHBIM UCTOYHUK CBETA, SACpHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sJipa MpHU pPEUIeHUU (PU3NUYECKHUX
3az1ay;

pacrnio3HaBaTh (pU3NYECKUE SBICHHS (TPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB JJIEKTPOJIMHAMUKN M KBAaHTOBOU (DU3MKHU: AJIEKTPUUECKAsi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE IEHCTBUS TOKA, B3aHMMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIWS, JACHCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIKYIIUWCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUsI U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpAHEHUE CBETa, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHnus, audpakuus W TONApU3alUs CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuit 3pdext (poTodaddexT), CBeTOBOE JaBICHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aTomMa BOJOPOJia, €CTECTBEHHAas W HMCKYCCTBEHHas
PaIMOaKTUBHOCTE;

ONUCHIBAaTh M3YUYCHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  pPa3W4YHbIX  Cped) U
AIIEKTPOMArHUTHBIE $IBJICHUS (TPOLECCHI), UCHONB3YysSd (U3UYECKUE BEIMYUHBIL:
AJIEKTPUUYECKUHN 3apsijl, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSHKEHHE, AICKTPUUYECKOE
COTIPOTUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJCKTPOJBIDKYIAs CHiIa, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMojs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KATYILLIKW, SHEPrus AJIEKTPUYECKOTO M MArHUTHOTO IOJIEH, MEPHOJI M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsj U CHiIa ToKa B IIpolecce
TapMOHUYECKUX DJIEKTPOMATHUTHBIX KoOJieOaHulM, (OKYCHOE pacCTOsTHUE W
OTNTHYECKasl CWJIA JIMH3BI, TIPH OMHCAHWUU TMPABWIHHO TPAKTOBATh (HU3UUCCKUN
CMBICII HCIOJB3YEMBIX BEIIUYMH, WX OO0O3HAYCHUS W EIUHUIBI, YKa3bIBaTh
(GbopMyJIbl, CBSA3BIBAIOIINE TAHHYIO (PU3NUECKYI0 BETUUUHY C IPYTUMH BEIMUYNHAMM;

ONUCHIBATh H3YyYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, HUCIOIb3YS
(bu3HYeCcKre BEIMYUHBI: CKOPOCTH JJICKTPOMATHUTHBIX BOJH, [JIMHA BOJIHBI M
4acTOTa CBETA, SHEPTUSI U UMIYJILC (POTOHA, MIEPUOJI TIOTypaciaia, SHEPTHs CBI3U



ATOMHBIX SIZIEp, TPU OMUCAHWW TPABUIBLHO TPAKTOBATh (DU3WYECKUNA CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHWS W €IIMHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYUHAMU,
BBIYMCIIATH 3HAaUCHHE PU3NYECKON BETUUNHBI,

aHAJIM3UPOBATh (PU3UYECKHUE MPOILECChl U SIBJICHUS, UCHOJIb3YsS (PU3NYECKHE
3aKOHBI U NMPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MAPaAJIETbHOTO
COCIMHEHUs MPOBOJAHUKOB, 3aKOH Jkoyns—JleHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHIITEHHA it PoTodrddexra,
3aKOH COXPAHEHMS JHEPruH, 3aKOH COXPAHECHMS MMITYJIbCA, 3aKOH COXPaHEHUs
IIEKTPUYECKOTr0 3apsA]a, 3aKOH COXPAHEHMsSI MAacCOBOI'O 4YMCIIA, MOCTysatel bopa,
3aKOH paJMOaKTUBHOI'O paclaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTUYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHHULBbI, OO0JIacTH)
MPUMEHUMOCTH;

ONpEIENATh HAIIPABJIECHUE BEKTOPAa MHIYKIIMM MAarHUTHOIO MOJISl IPOBOJIHHUKA
C TOKOM, cuJibl Amriepa u cuisl JlopeHua;

CTPOUTh W ONHCHIBATh M300paKEHUE, CO3/1aBAEMOE ILUIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBINIOJIHATD JKCIEPUMEHTHl IO HCCIENOBAHUIO (PU3MYECKUX SBJICHUM U
IPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX UM KOCBEHHBIX HM3MEPEHUH: NpPU 3TOM
dbopmyIHpoBaTh MpoOIEMy/3a/1ady U THIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOHMpaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pyA0BaHUSs, MPOBOAUTH OIBIT U (POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISTh MPSIMBbIC ¥ KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEITUYHH, TTPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEPEHUs U MCIOJIb30BaThb HU3BECTHHIE
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBATh 3aBUCUMOCTH (PM3MUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMbBIX
U3MEpPEHUN: MpPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATh PE3YIbTAaThl
MOJyYEHHOW 3aBUCHUMOCTH (PU3UYECKUX BEIWYHH B BHAE TaOMUIl U TpaduKoOB,
JenaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIEA0BaHNUS,

coOmro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HMCCIEIOBAaHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-UCCIIEI0BATEIbCKOW U IMPOEKTHOU
NEeSATENbHOCTH C HMCIOJB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000pyAOBaHU4,

pemarh pacuéTHblE 3a7a4dl C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJU3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOAMMbIE NJIsl €€ PEIICHHs, TPOBOJUTh PAaCUYEThl U OLEHUBATH PEATBHOCTH
HOJy4YE€HHOT0 3HaueHusl (PU3NUYECKON BETNUUHBI;



pelaTh KaYeCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HETPOTUBOPEUUBYIO
LENOYKY PACCYXIEHUI C ONOPOM HA M3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnyeckue IBICHUS;

UCII0JIb30BaTh ITPH PEILICHUN YUEOHBIX 33]1a4 COBPEMEHHbIE HHPOPMALIUOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNN U MPEICTABICHUS
y49eOHON ¥ HAyYHO-TIOMYJIIPHON WH(POPMAIMKA, TOJYYCHHOW W3 Pa3IUIHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMylo HH(POPMALHUIO;

OOBSACHATH TMPUHIUIBI JEHCTBUS MAaIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyarh yCJIOBUS UX O€30MaCHOr0 UCIOIb30BaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJIUTH PUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLECCOB OKPY)KAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B OBCEITHEBHOM MKUZHU TSI
oOecrieueHnss 0€30IIACHOCTH NpH OOpAllEHWH € NPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, ISl COXPAHEHUS 310pOBbsS U COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPY>KalOIEH CpelIe;

paboTarh B TIpyIIE C BBIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh padOTy TPYyNIlbl, PAUUMOHAIBHO paCHpenesiTh OO0S3aHHOCTU U
IUTAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJICKBaTHO OLICHHBATh
BKJIaJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBaeMON IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne i/

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

1.1

HaumeHoBaHue pa3/ieioB U TeM

NporpaMmbl

dusnka n MCTOABI HAYYHOT'O ITO3HAHUWA

Hroro o pasaeny

Pa3zgen 2. MEXAHUKA

2.1

2.2

23

Kunematuka

Jnaamuka

3aKOHBI COXPAHCHUS B MCXAHUKCE

Nroro no pazaeny

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM

3.1

3.2

33

TEOPHUH

OCHOBEI TEPMOIAUHAMUKN

ArperaTHbIE COCTOSIHHS BEIIECTBA.

®Da3oBbI€ MEPEXOIBI

KoanuyecTBO 4acoB

Bcero

2

18

9

10

KonTpoJsbHbIe
padoTbI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41b£72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f41bf72

Htoro no pazaeny

Pa3nen 4. JIEKTPOANHAMUKA
4.1 DneKTpocTaTHKa

49 ITocTostHHBIN dNEKTpUYECKUN TOK. TOKHU B
' Pa3IMYHBIX Cpeax

Nroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

24

10

12

22

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72



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

11 KITACC

HaumeHoBaHue pa3ieioB U TeM
NMPOrpamMMbl

Ne i/

Paznea 1. JIEKTPOJAUHAMUKA

11 MaruuTHoE 1oJjie. DIEKTPOMarHUTHAs
' VHY KM

Nroro no pazaeny

Pa3nen 2. KOJIEBAHUA 1 BOJIHBI

MexaHudecKue 1 31 CKTPOMAarHuTHBIC

2.1
KOJIeOaHus
97 MexaHnueckre U JEeKTPOMAarHUTHBIE
' BOJTHBI
2.3 Onruka

Htoro no pazaeny

KoauuecTBO 4acoB

Bcero

11

11

10

24

KonTpoJsbHbIe
padoThI

Paszea 3. OCHOBBI CIIEIIUAJIbHONU TEOPUU OTHOCUTEJBHOCTH

3] OCHOBEI crnernuaibHOM TeOpHUn

OTHOCHUTCJIIBHOCTHU
Nroro no pazaeny

Pa3nesn 4. KBAHTOBAS ®PU3UKA

4.1 DeMeHThI KBAHTOBOU OITHKU

4

1

IIpakTHyeckne
padoThI

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcebl

but6mmoreka [IOK
https://m.edsoo.ru/7141c97¢

bu6moreka [JOK
https://m.edsoo.ru/7f41¢97¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

but6moreka [IOK
https://m.edsoo.ru/7141c97¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41¢97¢



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

4.2 Crpoenue aToma 4
4.3 ATOMHOE AP0 5
Hroro no pazaeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHA

5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7

Hroro no pazneny 7

Pa3nesn 6. OBOBIIIAIOIIEE IOBTOPEHUE

6.1 O06o0matroiiee MOBTOPEHUE 4
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bubnunoreka [IOK
https://m.edsoo.ru/7f41¢97c¢

bu6moreka [JOK
https://m.edsoo.ru/7f41¢97c¢

bu6moreka [JOK
https://m.edsoo.ru/7f41c97¢



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

®du3uKka — HayKa O IpUPO/IE.
HayuHble MeTo/1bI TO3HAHUS
OKpYXKAaloIIero Mupa

Poine 1 MecTo Gu3nku B
dbopMHUpPOBaHUM COBPEMEHHOMN
HAYYHOH KapTHHBI MDA, B
MPAKTUYECKOU IESITETLHOCTH JIIOIEH

MexaHnyeckoe JBUKEHUE.
OTHOCHUTENBHOCTh MEXAaHUYECKOTO
newxenus. [lepemenienue,
CKOPOCTb, YCKOPEHHE
PaBHOMEpPHOE ITPAMOIMHENHOE
JBUKEHHE

PaBHOYCKOpEHHOE MPAMOJIMHENHOE
JBUKCHHE

CBobOosHOE MajieHne. Y cKopeHue
CcBOOOIHOTO ITaIEHUSA
KpuBonuneliHoe 1BUXEHHE.
JIBM>KeHHE MaTepUaabHOM TOYKHU 110
OKPYHOCTHU

KoanuyecTBO 4acoB

Bcero

KonTpoJsbHbie
padoThbI

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

JICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c32¢e2

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c33e6

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c3508

bubnuorexa [JOK
https://m.edsoo.ru/ff0c3620

but6mmoreka [IOK
https://m.edsoo.ru/ff0c372¢

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c39cc

bubmmorexa [JOK
https://m.edsoo.ru/ff0c3ada



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

10

11

12

13

14

15

16

IIpuHIUII OTHOCUTEIBHOCTH
lNanuiea. MHepuuanbHble CUCTEMBI
otcyerta. [lepBblii 3akoH HeroToHa

Macca rena. Cuna. [lpunuun
CyIepro3unuu cuil. Bropoit 3akox
HprotoHa s MaTepuanbHON TOUKU

Tpetuii 3akon HerotoHa miis
MaTepHaTbHBIX TOUEK

3aKoH BceMUpHOro TaroreHus. Cuna
TskecTu. [lepBasg kocMuueckas
CKOpOCTb

Cuna ynpyroctu. 3akoH I'yka. Bec
Tena

Cuna tpenus. KoaddunmeHt
Tpenust. Cuiia COPOTUBIICHUS IPU
JIBMDKCHUH TEJa B )KUJKOCTH WU
rase

[ToctynarenbHOE U BpalaTeabHOE
JBIDKEHHUE a0COFOTHO TBEPIOTO
Teaa. MomeHT cunbl. [1medo cumbl.
VYcoBus paBHOBECHUS TBEPIOIO TeJla

HNMnynbec MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEPHUAIIBHBIX TOYEK.
Nmnynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTUBHOE IBUKEHUE

Pabota u MOITHOCTD CHUITBI.
Kunernueckas sHeprus

bubnuorexa [JOK
https://m.edsoo.ru/ff0c3bel

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3bel

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3be8

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c3d00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3el8

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3{76

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c41a6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c43d6

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4502



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

17

18

19

20

21

22

MaTepHaabHOH ToukH. Teopema 00
HU3MCHCHUU KI/IHGTI/I‘IGCKOI‘/’IVBHGPFI/II/I

[ToreHnmansHas SHEPrHUsl.
[ToTenuuanpHas SHEPTUS YIPYTO
nehOpMUPOBAHHOM MPYKUHBI.
HOTGHLII/IaJII:HaSI BHGPFI/I}I TCJa
BOJIN3M TIOBEPXHOCTH 3eMJTU

ITorennuanpHEIE U
HENOoTeHIMabHbIE CUIIbL. CBs3b
paboThl HENOTEHIATIBHBIX CHJI C
M3MEHEHNEM MEXaHUYECKOM dHEprun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTrUn

Jlaboparopnas paboTa
«HMccnenoBanue cBsi3u pabOThI CHUITBI
C U3BMECHEHUEM MEXaHUYECKON
SHEPTUU Tejla Ha TIpuMepe
PacCTsHKEHHS PE3HHOBOTO KTy Ta

KonTponbHas pabora o teme
«Kunemaruka. /lnHamuka. 3aKOHbI
COXpPAHEHHUS B MEXaHUKE

OCHOBHBIE OJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOM
Teopuu. bBpoyHOBCKOe JBMKEHHE.

Muddysus

Xapaxkrtep IBHKECHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTRA.
Mogenu cTpoeHHs Ta30B, )KUJIKOCTEN
Y TBEPIBIX TEN

but6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2



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

23

24

25

26

27

28

29

30

31

32

Macca monexyi. KonnyectBo
Bemectra. [locTtostHHas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ nsMmepenue. lllkana remmneparyp
Ilenbcus

Wneansuerii raz 8 MKT. OcHOBHOE
ypaBaeHue MKT

AOcomoTHas TeMIieparypa Kak Mepa
CpPEIHEN KHHETUYECKON YHEPTUU
JIBU>KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knaneliipona

3akon JlanpToHa. I'a30BEIC 3aKOHBI

JlaGopaTtopHnasi pabota
«HccnenoBanne 3aBUCHMOCTH
MEXy TapaMeTpaMK COCTOSIHUS
Pa3peKESHHOTO ra3a

N3onporieccr B neanbHOM ra3e u
ux rpaduyeckoe MmpeAcTaBICHUE

BryTtpeHHss sHEeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
crocoObl e€ n3meHenust. Konuuectro
TEIUIOTHI U paboTa. BHyTpeHHss
JHEPIrusl OJJHOATOMHOTO HIECAIBHOTO
rasa

Buasl Temionepenauu

YV nenpHas TEII0EMKOCTE BEIISCTBA.
KonndecTBO TETIIOTHI npu

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c4fde

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

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

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

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c5¢36

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c5¢36



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

33

34

35

36

37

38

39

40

41

42

Terutonepenade. AanadbaTHeIii
nporecc

I1epBblii 3aKOH TEPMOJIMHAMUKHU U
€ro MpUMEeHEHHUe K U30Mpoleccam

HeobpaTumocts nporeccos B
npupoae. Bropoii 3akoH
TEPMOJIMHAMUKH

[Mpunuun nevicteus u KIT
TEIIOBOI MaITUHBI

Huxn Kapno u ero KIT[

DKosorndeckue mpoodIeMbl
TETUIOIHEPTETHKH

Ob6o06maromuit ypok
«Monexynspnas ¢puznka. OCHOBBI
TEPMOIUHAMUKIDY

KoHnTponbHas paboTta mo teme
«Monexynsipaas pusuka. OCHOBBI
TEPMOIUHAMHKI

[TapooOpazoBaHue U KOHIEHCAIIHS.
Ncnapenue u kunenue

AOCOMOTHAS 1 OTHOCHUTENIbHAS
BJIAJKHOCTh BO31lyxa. HachleHHbIi
nap

TBépnoe teno. Kpucramnmueckue u
amop(dHbIe Teraa. AHU30TPOIHS
CBOMCTB KpucTaJIoB. XKujakue
Kpuctayibl. CoBpeMEHHbIE
MaTepuaibl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5efc

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c6230

bubmmorexa [JOK
https://m.edsoo.ru/ff0c600a

bubmmorexa [JOK
https://m.edsoo.ru/ff0c6938

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bubmmorexa [JOK
https://m.edsoo.ru/ff0c64d8

bubmmorexa [JOK
https://m.edsoo.ru/ff0c6510



https://m.edsoo.ru/ff0c5efc
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

43

44

45

46

47

48

49

50

51

[TnaBneHue U KPUCTAITH3ALIHS.
VY aenbHas TEIIOTA TUIABJICHUSI.
CyOimManust

YpaBHEeHHE TEIUIOBOTO OamaHca

Onexrpuszanus Tei. JJIEKTPUIECKUI
3apsn. [IBa BU1a SIEKTPUIECKUX
3apsi0B

[TpoBOIHMKY, TUIIEKTPUKHU U
NOJIyIPOBOIHUKH. 3aKOH
COXpPaHEHMs AJIEKTPHUUYECKOTO 3apsijia

B3anmoneiictBue 3apsaioB. 3aKOH
Kyinona. ToyeuHslil 2JIeKTpUYECKU
3apsia

Hanpssk€HHOCTB IIEKTPUYECKOTO
nosist. [IpyuHIUN cynepno3unuu
3NIEKTPUYECKUX ToseH. JInnuu
HANPSKEHHOCTH

Pabota cuit 3eKTpOCTaTHIECKOTO
noiia. [Torennman. PasHocth
IIOTCHIOIAJIOB

HpOBOI[HI/IKI/I " JUDJICKTPHUKHU B
SJICKTPOCTATHUYCCKOM IT0JIC.
I[I/IBJIGKTpI/I‘-IeCKaH IMPOHUIIACMOCTDb

OnexrpoéMkocTs. Konnencatop

bubnuorexa [JOK
https://m.edsoo.ru/ff0c6708

bubmmorexa [JOK
https://m.edsoo.ru/ff0c6820

bubnuorexa [JOK
https://m.edsoo.ru/ff0c6bce

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6ced

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c6df2

bubnuorexa [JOK
https://m.edsoo.ru/ff0c6f00

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7018

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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DNEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCaTopa. JHEPrus
3apsKEHHOT0 KOHJeHcaTopa

JlaboparopHnas pabota "HU3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"

[IpuHIMIT NEWCTBUSA U IPUMEHEHHE
KOHJICHCATOPOB, KOMTUPOBAJIILHOTO
arnrmapara, CTpyWHOro npuHTepa.
DIeKTpocTaTUYeCKas 3alluTa.
3a3emIIeHHe AIEKTPOIPUOOPOB

DIIEKTPUUYECKHI TOK, YCIOBHS €T0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conporusnenue. 3akoH Oma J1s
y4acTKa [enu

[NocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COSTMHEHHE
MPOBOTHUKOB. JIabopaTopHas
pabota «/3y4yeHne cMEeIIanHOro
COCIIMHEHUS PE3UCTOPOBY

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenma

3akoH Oma AJis MOTHOM (3aMKHYTOM)
anexkTpudeckon nenu. Koporkoe
3ambIkanue. JlabopaTopHas padora
«3mepenune DJ1C uCTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

DNEeKTpOHHAs IPOBOJAUMOCTh
TBEPABIX METAJJIOB. 3aBUCUMOCTD

bubnuorexa [JOK
https://m.edsoo.ru/ff0c72c0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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62

63

64

65

66

67

COIIPOTUBJICHUS] METAJIJIOB OT
temriepatypbl. CBepXIIpOBOIUMOCTh

DIIEKTPUYECKUHN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB

[TonynpoBoAHUKH, UX COOCTBEHHAS
U IIpUMeECHas IIPOBOAUMOCTb.
CgolicTBa p—n-niepexo/a.
[TomrynpoBOIHUKOBBIE TPUOOPHI
DIIEKTPUUYECKHM TOK B pacTBOpax U
paciuiaBax 3J€KTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUALIUS.
DIIEKTPOJIN3

DNIEKTPUUYECKHM TOK B raszax.
CamocTosATenbHBIN 1
HECaMOCTOSITEJIbHBIN pa3psil.
Momnnus. 1lnazma

DexTpudecKkrue Npudopsl U
YCTPOMCTBA U UX MPAKTUYECKOE
npumeHenue. [IpaBuna TeXHUKN
0€30MacHOCTH

Ob6o06maromuit ypok
«DNEKTPOAUHAMUKA»
KoHnTposnbHas paboTta mo teme
«2nekrpoctatuka. [locTostHHBIN
3JIEKTPUYECKUM TOK. TOKH B
Pa3IMYHBIX Cperax»

PesepBHblil ypok. KonTpoapHas
pabota o Teme "InIeKTpoIuHaMHKa"

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

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

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

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
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

PesepBHeIit ypok. O0o0marommmii bubnmnoreka [JOK

ypok no TeMam 10 kimacca https://m.edsoo.ru/ff0c8f6c
OBILEE KOJIMYECTBO YACOB 110
[TPOI'PAMME

68

68 3 3


https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne
n/n

Tema ypoka

ITocTossHHBIE MAarHUTEI U X

B3auMOJcicTBHE. MarHuTHOE II0JIE.

BexTop MarHuTHOM UHAYKIIAH.
JIMHUM MarHUTHOW UHAYKLUN

MaruuTHO€ noJie MPOBOIHHUKA C
TokoM. OmBIT DpcTeaa.
B3anmoneiicTBre NpOBOIHUKOB C
TOKOM

JlaGopatopHnas pabora «3yuenue
MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM

JlelicTBMEe MAarHUTHOTO IIOJIS Ha

MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.

JlaGopatopHas pabota
«HccnenoBanne nencTBUs
MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBEe MarHUTHOTO IIOJIS Ha
JBIKYIIYIOCS 3apPSKEHHYIO
yactuny. Cuna Jlopenna. Pa6ora
cuiibl JIopeHa

ONeKTpOMarHuTHasE UHIYKIUS.
IToToK BEKTOpa MarHUTHOU

KoanuyecTBO 4acos

Bcero

KonTpoJabusbie
padoThI

Jlara
IIpakTHYecKkue
H3y4eHUust
padoThI
1
1

DJIeKTPOHHbIE
nu@poBbie
o0pa3oBaTe/bHbIE

pecypcebl

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9778

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

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9acO

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



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

10

11

12

uHaykuuu. O/1C nnaykuuu. 3aKoH
AJIEKTPOMArHUTHON MHIYKIUN
Qapanes

Jlaboparopnas pabota
«HMccnenoBanue siBIEHUS
AIIEKTPOMArHUTHON MHIYKIIUK

NHnyKkTUBHOCTB. SIBIICHUE
camonnaykuuu. IJC
CaMOMHIYKIUHU. DHEPIust
MarHUTHOTO TOJS KaTYIIKHA C TOKOM.
DNEeKTpOMarHUTHOE T0J1e

TexHuueckre ycTporucTBa U X
MPUMEHEHUE: TOCTOSTHHbIE MAarHUTHI,
AIEKTPOMATHUTHI,
AIIEKTPOJIBUTaTElNb, YCKOPUTEIN
9JICMCHTAPHbBIX YaCTHUI],
WHAYKIUOHHASA [I€Yb

O6o06maromuii ypok «MarautHoe
noJe. DNeKTpoOMarHuTHas
WHIYKIIHSD

KoHnTtponbHas paboTa mo teme
«MaruuTHOE 1moJe.
DJeKTpOMarHuTHAs UHAYKIHSDY

CB0OOIHBIE MEXaHUYECKHE
koseOanus. 'apmMoHnyeckue
KoJeOaHus. YpaBHECHUE
TrapMOHUYECKHUX KOJIeOaHM.
[IpeBparteHue HEPrUn

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06



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
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19

JlaGopatopHas pabota
«HccnenoBanue 3aBUCHMOCTH
MIEpPHOa MAJIBIX KOJICOaHM Irpy3a Ha
HHUTH OT JUTUHBI HUTH ¥ MACChI

rpy3a»

KonebaTenbpHbIN KOHTYD.
CB0OOIHBIE AIIEKTPOMArHUTHbIE
Kosie0aHus B U/1€aJIbHOM
Kos1e0aTeIbHOM KOHTYpE. AHANIOTHs
MEKIy MEXaHHUECKIMU U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMH

®opmyna Tomcona. 3akoH
COXpaHEHHSI YHEPTHU B HJICATHHOM
K0J1e0aTeIbHOM KOHTYpE

[TpencraBneHue o 3aTyXaromux
KosiebaHusAX. BoiHy X 1eHHbIE
MeXaHUYECKUe KoJaeOaHus.
Pe3onanc. BeiHyX1eHHBIE
AIIEKTPOMArHUTHBIE KOJIECOaHHS

IIepemeHHBIN TOK.
CuHycouJalbHbIN IEPEMEHHBIN TOK.
MoOUHOCTh MEPEMEHHOTO TOKA.
AMITTUTYTHOE U IEUCTBYIOLIEE
3HAYEHHE CHUJIbI TOKA U HAIIPSKEHUS
Tpanchopmarop. [IpousBoactso,
nepeaaya u norpedieHue
JIEKTPUYECKON SHEPTUU

Y CTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUUYECKOIO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

20

21

22

23

24

25

26

3BOHKA, T€HEpaTOpa EPEMEHHOI0
TOKa, TUHUH JJIEKTpoIepesad

DKOJOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE IEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
AJIEKTPOIHEPIUH B TOBCEAHEBHOM
KHU3HU

MexaHnuecKue BOJIHBI, YCIOBHS
pacnipoctpanenus. Ilepuon.
CKopocCTb pacipoCTpaHeHUs U
JuiiHa BousiHbL. [lonepeunsie u
IIPOJOJILHBIE BOJIHBI

3ByK. CKOpOCTb 3ByKa. ['poMKOCTh
3ByKa. Beicora Tona. TemOp 3ByKka

3J'IeKTpOMaFHI/ITHBIe BOJIHBI, UX
CBOIiCTBa 1 ckOpocTh. [IIkana
AIIEKTPOMArHUTHBIX BOJH

[IpuHIMIIBI paTHOCBS3U U
TCIICBUOCHUS. PaSBI/ITI/IG CpeI[CTB
cBaA3u. Paguonokanusa

Kontponbnas pabota «Konebanus u
BOJIHBD)

[IpsamonnHeiHOE pacipoCTpaHEHUE
CBETa B OJHOPOJIHOM Cpee.
ToueuHbIl ICTOYHUK cBeTa. JIyu
CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccas54

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cccOc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccfe0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc6{8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cd350



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

27

28

29

30

31

32

33

34

35

36

OrtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus cseta. [loctpoenue
N300paXCHUI B IIJIOCKOM 3epKajie

IIpenomnenue csera. [lonHoe
BHYTPEHHEE OTPAXKEHUE.
IIpenenbHblii yroi MOJIHOTO
BHYTPEHHETO OTPAXKEHHUS

JlabopartopHnas pabora «M3mepenune
noKa3arteJsl MPETOMIICHHS CTCKIIa

JIunzel. [loctpoenne nzodpaxeHuit
B uH3e. PopMysia TOHKOU JIMH3BI.
VYBennueHue TUH3bI

JlaGopatopHas pabota
«HccrnenoBanue CBONCTB
M300paKCHUI B JIMH3AX)

Hucnepcus ceera. ClI0XKHBIN COCTaB
6enoro csera. Ler. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»

Wnrepdepennus creta. Judpaxius
cBeta. [{udpakiuonnas pemeérka
[TonnepeyHOCTh CBETOBBIX BOJIH.
[Tonsipuzanus ceera

OnTuyeckue mpuOOPHI U YCTPOCTBA
U YCJIOBUS UX 0€301acHOTO

MMPUMCHCHU

['panu1IBl TPUMEHUMOCTH
KJIACCUYECKOU MEXaHUKHU.

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd 716

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cd67a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cddle

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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39

40

41

42

43

44

ITocTynatel cienuanbHOU TEOPUU
OTHOCHUTEIILHOCTH

OTHOCHTEIHHOCTE
O/JIHOBPEMEHHOCTHU. 3aMeJICHHUE
BPEMEHH U COKpPAIEHUE JITTHHBI

OHeprus U UMIYJIbC
PENATUBUCTCKOMN yacTullbl. CBs3b
Macchl C SHEPTUEd U UMITYJIbCOM.
OHeprus NoKosl

KonTponbhas pabota «OnTuka.
OcHOBBI ceIMaJIbHON TEOpUU
OTHOCHUTEJIBHOCTI

®otonsl. ®opmyiia I1nanka.
OHeprus U UMIyJasc GoToHA
OTKpbITHE U HCCIIEIOBAHNE
doroaddexra. OnpiTer A. T
CroneroBa

3akonsl pororpdexra. YpaBHeHHE

OitHmTeiHa 115 hoTodrddekra.

«Kpacnas rpanuna» gorosaddexra

Jasnenue cBeta. OnbiTel [1. H.
JlebGeneBa. XuMuyeckoe qeHCTBUE
cBeTa

TexHuueckue yCTpoucTBa u
MPaKTUYEeCKOe MPUMEHEHUE!
¢dorosnemMeHT, HoToAATUHK,
COJIHEUHas OaTapesi, CBETOIUO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfad2

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cfc68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf610

bubmuoreka [JOK
https://m.edsoo.ru/ff0cfel6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cffc4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d015¢e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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52
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Pertennie 3amad mo reMe « DIeMEHTHI
KBAHTOBOU OIITUKW

Monpens atoma TomcoHa. ONBITE
Pesepdopaa no paccesnuto o-
yactull. [Inanerapuast Mmogens aToma

IToctynatel bopa

W3ny4yeHue u nornomeHue poToHOB
IIPY [IEPEXOJI€ aTOMA C OJTHOTO
YPOBHs SHEPIUU Ha Apyrou. Buabl
CIIEKTPOB

BomHoBEIE cBO¥icTBA YacTHll. BoHEI
ne bpoitns. KopnyckymsipHo-
BOJIHOBOM yanu3M. CIIOHTaHHOE U
BBIHY)KICHHOE U3TyUYeHHE

OTKpBITHE PAIUOAKTUBHOCTH.
Omneiter Pesepdopaa mo
OTIPENICIICHUIO COCTaBa
PalMOAKTUBHOTO U3ITyUYCHHS

CgoiicTBa anbda-, 6era-, raMma-
n3inydeHus. Bnusaaue
PaINOAKTUBHOCTHU Ha KUBBIE
OpraHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacma.
DJEeKTPOHHBINA U TIO3UTPOHHBIH OeTa-
pacnan. ['aMma-uznydyeHue

DHeprusi CBSI3U HyKJIOHOB B sIJIpE.
S nepHble peakuuu. A nepHbii

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0302

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

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

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



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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peaktop. [Ipobrnembl, IEPCIIEKTHUBHI,
HKOJIOTMYECKUE aCTICKTHI SICPHOM
DHEPreTUKU

DneMeHTapHble yacTulbl. OTKpbITHE
no3uTpoHa. MeTo1bl HaOMIOACHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX
yactul. Kpyruslii cron
«DyHIaMEHTAJIbHBIC
B3aUMOIeNCTBUS. ENTMHCTBO
¢buznyecKoil KapTUHBI MUPa»

Bun 3sé3nnoro neba. Co3sesnus,
SIpKHE 3BE3/IbI, TNIAHETHI, UX
BuauMoe asmxenue. Conneunas
cHucTemMa

Comnune. CoHeyHast akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3]

3BE3bI, UX OCHOBHEIC
XapaKTEePUCTUKU. 3BE3/IbI IIIaBHOU
nocneaoBaTeabHOCTH. BHYTpeHHee
crpoeHue 3B€31. COBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKACHUU U
spomroni COJIHIIA U 3BE3]T

Muneunsii [1yTe — Hama
I'anaktuka. Ilonoxenue u JBMKEHUE
Comana B I'amaktrke. ['aakTHKH.
UYEpHble AbIPHI B s1pax rajJakTUK

Bcenennas. Pa30Oeranue ranakTuk.
Teopus bosbiioro B3peiBa.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0e38
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61

62

63

64

65

66

PennkroBoe nznyueHue.
MeraranakTuka

Hepemennsie mpobieMbl
aCTPOHOMHU

Koutponbhas paboTa «51eMEeHTHI
ACTPOHOMHUU M aCTPOPHUIUKI

O6o6maromuii ypok. Pons ¢pusnku
U aCTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJIOTUYECKOM, COLIMAIbHON 1
ITHYECKOH cepax NesTeTbHOCTH
YeJIoBeKa

O6o6mmaromuii ypok. Pons u Mmecto
($U3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHON KapTUHE
MUpa

Ob6o6maromuit ypok. Poib
¢dusnueckoii Teopun B
(bopMHpOBaHUY MIPEICTABICHUI O
¢uznyecKoil KapTuHE MHUpa

O6o6maromuii ypok. Mecto
¢bu3znYeCcKoil KapTUHBI MUPA B
00111eM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O MPUPOJIE
Pe3epBHblii ypok. MarauTHoe moJie.
DneKTpoMarHuTHasi UHAYKIUS



PesepBubiif ypok. OnTuka. OCHOBBI

67 CHEeUaIbHON TEOpUH 1
OTHOCUTEJIBHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.
68 DneMEeHThI aCTPOHOMHUH U 1 buomorexa OK
p https://m.edsoo.ru/ff0d1784
acTpoPpH3UKHU

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 68 4 !


https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

» dusuka, 10 kinace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nox
penakmueit [TapdpentreBoit H.A., AkunonepHoe o61ecTBo «M3narenbcTBo
«IIpocsemieHue»

» ®msuka, 11 kimace/ Msaxumes I'.J1., bByxosues b.b., Hapyrun B.M. nion
penakuueit [lapdentseBoit H.A., AkunonepHoe o0iiecTBo «M31aT€a6CTBO

«IIpocseuenue»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

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

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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