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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS Ha ypOBHE CpEAHETO OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUU K pe3yJbTaTam
OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHON mporpammsbl, mnpeactaBieHHbIX B OI'OC
COO, a Ttakxke c¢ yu€toM (¢enepanbHOl pabouell HporpaMMbl BOCHUTAHHS U
KOHIIENIIMK TpenofaBaHus ydeOHoro npeamera «®dusuka» B 00pa3zoBaTeNIbHBIX
OpraHu3alusIx Poccuniickon denepanun, peAU3YIOIIUX OCHOBHBIE
00pa3oBaTeabHbIE MPOTPAMMBI.

Conmepxanue mnporpamMmbl 1O (PU3MKE HaIpaBlIeHO Ha (opMHUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOy4daromuxcs 10—-11 kinaccoB npu 00yueHun
ux ¢u3nke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-AESATEIBHOCTHOIO MOJIXO/A.
[Iporpamma no ¢pusuke coorsercTByeT TpedboBanusM @PI'OC COO k miiaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YEeHUs, a TaKxKe
YUUTBHIBAET HEOOXOJMMOCTh peaIU3alMl MEXKIIPEAMETHBIX CBs3€l (U3MKH C
€CTECTBEHHO-HAYYHBIMU YUEOHBIMU MpeAMeTaMU. B Hellonpeaenstorcs OCHOBHBIE
LEIU U3y4YeHUs! (PU3UKHU Ha YPOBHE CPEIHEro 0011Iero 00pa3oBaHus, IIAHUPYEMBbIE
pe3yiabTaThl  OCBOEHUS Kypca (PU3UMKH: JIMYHOCTHBIE, METalpeIMETHBHIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma 1o ¢pu3HKe BKIIOYAET:

e INITAHUPYEMBIE PE3YJIbTATHl OCBOEHUS Kypca (QU3HKK Ha 0a30BOM ypOBHE, B

TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI MO TOJaM 00yUYEHHUS;

e coziepkaHue yueOHoro npeamera « @u3ukay» 1o rojgaM o0ydeHusl.

®du3rka Kak Hayka O Haubosee OOMMX 3aKOHAX MPHUPOAbI, BHICTYMAas B
KauecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHU# 00 okpy:xatouieM mupe. LlIkonbHbIN Kypce pu3ukn — cucteMooOpazyrouui
I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, HM3y4aeMbIX XHUMHUEH, OHMOJOTHEH,
dbu3udeckorr reorpadueii W actpoHomuel. Vcmomp3oBaHME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  ONpeAeNseT Xapakrep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUM B c(hepe SIHEPreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA,
IIOJIyYEHHUS] HOBBIX MAaTE€pHAJIIOB C 3aJaHHBIMHA CBOMCTBAMM M Jpyrux. M3yuenue
(U3MKH BHOCUT OCHOBHOM BKJI1a/]1 B ((OPMUPOBAHHUE €CTECTBEHHO- HAYYHOU KapTUHBI
Mupa oOydyaromuxcsi, B (OpMHUpPOBAHUE YMEHUU NPUMEHSITh HAYYHBIA METOJ
MO3HAHUS MPU BHITIOJHEHUU UMHU YUYE€OHBIX UCCIIEI0BAHUM.

B ocHOBY Kypca (pu3uKu 11s1 ypoBHS CpeTHEr0 0011ero 00pa30BaHus MOJI0KEH
pAA e, KOTOpbIe MOKHO PACCMaTPUBATh KaK MPHHLIMIIBI €FOMOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBMH C HEM KypcC SBJISIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pa3/enoB (U3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B coOTBeTCTBUM C HEW MaTepuan Kypca (DU3HKU
o0beMHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIseTcs
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MATE€pUH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzaunus MNpeAnoiaraeéT HCHOJIb30BAHHUE
I'YMAHUTAPHOTO NOTEHIHMAIa (PU3NYECKONM HAyKH, OCMBICIEHUE CBSA3M PA3BUTHUSA
(U3MKH C pa3BUTUEM OOILIECTBA, & TAKIKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypce pusnku npejmnoaract 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHHUYECKHX M TEXHOJIOTMUECKUX MPUIOKEHUN U3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peanusyercsd TOCPEACTBOM BBEACHUS HIIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKH U TEXHOJIOTHMM, a TakXe OO0CYXIACHUS
po0JIeM pallOHATBHOTO MTPUPOJONOIB30BAHMS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (PU3MKM Ha YpPOBHE CPEIHEro OOIIEero
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu (hopmMupoBaHHE TPEACTABICHUNA O
CTPYKType HOCTpOoeHusi (pU3NUECKOi Teopuu, poiu (pyHAAMEHTAJIbHBIX 3aKOHOB U
MPUHIUMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJIE, TPAHULIAXITPUMEHUMOCTH
TEOPUM, JUIsl OTIMUCAHUS €CTECTBEHHO-HAYYHBIX SIBIEHUH U TIPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peasiu3yeTcsl Mpexse
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIBHON JEesTeNIbHOCTH O0YyYarolUXCH.
J11st 6a30BOTO YPOBHS Kypca (PU3UKHU — 3TO UCIIOJIH30BAHNUE CUCTEMBI (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00PaTOPHBIX padOT, KOTOPbIE B IPOrPaMMe
no (usuke OObEIMHEHBI B OOIIMIA CHUCOK YUYEHHYECKHX MPaKTUYECKUX padoT.
Boigenenue B yKka3aHHOM MepedyHe J1a00paTOpHBIX pabdoT, MPOBOAMMBIX IS
KOHTPOJISI U OIICHKH, OCYILIECTBIISIETCS] Y4aCTHUKaMH 00pa30BaTEIbHOTO Mpolecca
UCXOJsl U3 OCOOEHHOCTEW IMJIAaHWPOBAHUSI W OCHalleHus kaOunera (usuku. Ilpu
ATOM OOecrleunBaeTCsl OBJIAJIeHuE OOy4YaloIMIMMHUCS YMEHUSIMU TPOBOAMTH
KOCBEHHbIE HM3MEPEHUS, HCCIEIOBAaHUS 3aBUCHUMOCTEW (DU3MYECKUX BEIUYUH U
ITIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEIIOKEHHBIX TUITOTES.

Bosbiioe BHUMaHue yIeIseTCsl pelIEHUI0 PACUETHBIX U KaUYeCTBEHHBIX 3a/1ay.
[Ipu >TOM 7151 pacUETHBIX 3a]1a4 TPUOPUTETOM SIBIISIIOTCA 3a7a4d C SIBHO 3a/IaHHOMN
(duznyecKoil MOAEINbIO, MTO3BOJISIONINE TPUMEHSITh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaKk W MHTETpUPYs 3HAHUS U3
pa3HbIX pa3zenoB. [ KaueCTBEHHBIX 33Ja4 MPUOPUTETOM SIBISIIOTCA 3aJaHMs HA
0o0OBsCHEHHE TpOTEeKaHUs (U3MYECKUX SBJICHUM W TPOLIECCOB B OKPY’KAIOIIEH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKONM MOJEHM JUIsl CUTyallud MPaKTHUKO-
OpUEHTHPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TpedoBanusimu DPI'OC COO k marepuansbHO-
TEXHUUYECKOMY 00eCIeueHHI0 Y4eOHOTO Tpoliecca 0a30BbIi YPOBEHb Kypca (GU3HUKH
Ha YpOBHE CpeaHEero oO0miero oOpa3oBaHUsl JOJDKEH HM3y4aThCsi B YCIOBHUSIX
IpEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYyYHOro Iukia. B kaOuHere (U3NKU TOIDKHO OBITH
HeoOxoauMoe JabopatopHoe 00OpYyAOBaHHUE [UIsl BBINOJHEHMSI YKa3aHHBIX B
nporpaMMe Mo (U3MKe YIYCHHMUECKUX MPAKTUYECKUX padOoT U JAEMOHCTPALMOHHOE
000opyI0BaHUE.

JeMoHcTpanioHHoe o0OopynoBaHue (GOpPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAQJIBHON JOCTaTOYHOCTH W 00ECIEeYMBAET TOCTAHOBKY
MEPEYUCICHHBIX B TMpOrpaMMe MO (HU3UKE KIIOYEBBIX JAEMOHCTPAUNA IS
WCCIICIOBAaHMUS  M3Y4YaeMbIX  SIBICHHM W  MPOLECCOB, HOMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00OpymOBaHME Ui YYCHMUECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMILUIEKTOB M 00ECIIEUMBAETCS B pacyeTe
OIHOTO KOMIUJIEKTa Ha JAByX oOydaromuxcs. TeMaThyeckue KOMIUIEKTbI
na0opaTopHOTO 000pYyAOBaHUS AOJKHBI OBITh TIOCTPOEHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U ITUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE ITU(DPOBBIX JTAOOpATOPHi.

OCHOBHBIMM LIEJIAMH U3y4YeHUs (PU3UKU B 001IEM 00pPa30BAHUHU SBIISFOTCS:

e popMUpOBaHHE WHTEpPEcCa W CTPEMIJICHHUS OOYYAIOMIMXCA K HAyYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE HMX HHTEIICKTYaJIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e Pa3BUTHE TIPEJCTABICHUN O HAYYHOM METOJE MO3HaHUs M (POpMHUpOBaHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

 hopMUpOBaHUE HAYYHOTO MHUPOBO33PECHHSI KaK Pe3yJibTaTa U3y4eHUs OCHOB
CTpOeHUs MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e popMUpOBaHUE YMEHUHN OOBSCHATH SBJICHUS C UCIIOIb30BaHUEM (PHU3UYECKHUX
3HAaHWUU U HAYYHBIX IOKA3aTEIbCTB;

e bopMupoBaHUEe TpEACTaBICHUH O ponud (DU3UKK JUIS Pa3BUTHUA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne 3TuX 1efield oOecrneunBaeTcsl peleHueM CIIeAyIoIUX 3a1ay B

npoliecce u3ydeHus Kypca (pU3nMKu Ha YpOBHE CpeIHEro o01ero o0opa3oBaHus:



e MPUOOPETEHNE CUCTEMbI 3HAHUU 00 OOIUX (PU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSIX, BKIIOYAs MEXAHWKY, MOJEKYSIpHYIO (HU3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY U DJIEMEHTHI acTPO(DHU3UKH;

 hopMUpOBaHUE YMEHHI MPUMEHSITHh TCOPETHUCCKUE 3HAHUS TIT00BICHEHUS
bU3NYEeCKUX SIBICHUHN B IPUPOJIC U JJIS IPUHSITHS TPAKTUICCKUX PEIICHUN
B MTIOBCETHEBHOM KU3HU;

¢ OCBOGHHE CIIOCOOOB pEHICHUS pPa3jIMYHbIX 3aJad C SBHO 3aJlaHHOMN
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3anue GU3NYECKON MO, aIeKBaTHON yCIIOBUSM 3aauH;

e IOHMMAaHWE (PU3MUYECKHX OCHOB W TMPHUHITUIIOB JCHCTBUSA TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSAHUS HA OKPY>KAOIIYIO
cpeay,

¢ OBJIQJICHUE METOJaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUSA W TPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHaJIW3a W HMHTEpIpeTanuu UHGOpMaIliH,
OTIpEeJICIICHHS TOCTOBEPHOCTHU MOTYUYEHHOTO Pe3yJIbTaTa;

e CO3/IaHUE YCJIOBUM JJIsl Pa3BUTUS yMEHUN TPOEKTHO-MUCCIIEI0BATEIbCKOM,
TBOPYECKOM JI€ITEIHOCTH.

Ha wuzyuenune ¢usuku (0a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanust otBoautcs 136 gacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3MKE TepeueHb JTabopaTOPHBIX U
MPAKTUYECKUX PAOOT SIBISETCS PEKOMEHIOBAHHBIM, YUYUTEIh JEJaeT BBIOOD
MPOBEACHHS J1a0OPaTOPHBIX pPabOT M OMBITOB € YYETOM HMHIWBHIYATbHBIX
0COOEHHOCTEH 00yUaroImuxcs.



COAEPKAHUE OBYUYEHUA
10 KVIACC

Paznen 1. @u3uka U MeTOAbI HAYYHOT'O MIO3HAHUS

®dusnka — Hayka o mpupone. HaydHble METOIBI NMO3HAHMS OKPYKArOLIEro
Mupa. Ponb skcriepuMenTa 1 TEOPUU B IPOLIECCE MTO3HAHUS TPUPObL. DKCIEPUMEHT
B (U3HKe.

MonenupoBanue (U3NYECKUX SIBICHUW W TpoleccoB. HaydHble THMOTE3bI.
du3nvecKknue 3aKOHBI U TEOPHH. |'paHHIIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponp u Mecto Qu3uku B GOpMUPOBAHUU COBPEMEHHOM HAy4YHOH KapTHHbI
MHPA, B IPAKTUYECKOU EATENBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBele M UUQPPOBBIE H3MEPUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABvKeHHE. OTHOCUTEIBHOCTh MEXaHMUYECKOTO JBIKCHUSI.
Cucrema orcuéra. Tpaekropus.

[Tepemernienue, CKOpocTh (CpemHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTH) H
YCKOPEHHUE MaTepUaJbHOM TOUYKHM, HUX MPOEKIMU Ha OCU CHCTEMBI KOOPIWHAT.
CioxxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHOE nBmKeHue. I 'paduxu
3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U IEepEeMEIICHUs
MaTepUaIbHOW TOYKH OT BPEMEHHU.

CBoboaHOe nmageHue. Y CKopeHrue CBOOOHOTO NaCHUsI.

KpuonuHeiHoe nBuxenne. J[BrkeHne MaTepruagbHON TOUKU MOOKPYKHOCTH
C MOCTOSIHHOW MO MOJYJI0O CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEWHAsi CKOPOCTb.
[Tepuon u yactora obpatmieHus. [{eHTpocTpeMuTENIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JBH)KEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MTepeJayn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMATHYECKUX XapaKTePUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue ABMKEHUH C UCIIOJIH30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AyXE U B pa3peKE€HHOM IIPOCTPAHCTBE.

Habnronenue aBuxeHus: tena, OpPOMIEHHOTO MOJ YIJIOM K TOPU3O0HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOHOTO MaieHHUs.

Hanpagiienue cCkopocTy npu JBUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, 1abopamopuvie padbomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUSA C LEIbI) ONMPEAECICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBaHne COOTHOLICHUSI MEXAY IIyTAMH, MPOWUJICHHBIMUA TEIOM 3a
NOCJEN0BATEbHBIE PABHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydeHnne nBUKEHUs IapUKa B BSI3KOU JKUJIKOCTH.

N3yuenue nBxeHUs TeIa, OpOIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutensbHOCcTH  l'anmmnes.  Ilepeeii  3akoH  Hbrotona.
NnepuuanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpuniun cynepnosunuu cwi. Bropoit 3akoH HeroToHa
IUIsl MaTepuanbHOM Touku. TpeTuit 3akoH HbroToHA 11 MaTepUaibHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKoyibxeHus1, kauenus ). Cuna tperusi. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cujia TpeHus nokos. KoadduimeHnt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpamaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT cuilbl OTHOCUTENBHO OCH BpameHus. llnedo cumnel. YcnoBud
paBHOBECUS TBEPIOIO TEIIA.

TexHn4eckue yCTpPOWCTBA M IIPAKTUYECKOE NPUMEHEHHE: NOAIIUITHUKY,
JIBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHune nHepIuu.

CpaBHeHUE Macc B3aUMOIEHCTBYIOIIUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J€(pOpPMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHHUS U CKOJIbKEHUSI.

VY cioBus paBHOBeCHS TBEPAOTO Tena. Bunbl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydenue aBmxeHus OpycKa Mo HAaKJIOHHOW MIIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAIONIMX B IMPYKUHE U
PE3MHOBOM 00pa3iie, OT ux aedopmaiuu.

HccnenoBanne ycinoBH pPaBHOBECHS TBEPAOrO TEJIA, HUMEIOLIETO OCh
BpAIlCHHUS.

Tema 3. 3akonbl coxpanenus 6 Mexanuke

NMiynbc MarepuaibHOM TOYKHM (Te€da), CUCTEMbl MaTE€pUATIbHBIX TOYEK.
NMnynbc cWiibl M1 MU3MEHEHUE HUMITYJbCa Tela. 3aKOH COXPAHEHHS HMMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. Teopema 00 HU3MEHEHUU
KUHETUYECKOU YHEPTUHU.

[TorennumanbHas DHEPIusl. ITorennuanbHas JHEprus YIIpyro
nehopMUpPOBAHHOM MPY>KUHBL. [loTeHIIMaNbHAS SHEPTHS TeIa BOIM3U MOBEPXHOCTU
3emiu.

[loreHnuanbHple W HENOTCHUUAJIBHBIE  CHUJIBIL. CBsizb  paboOTHI
HEMOTEHIHAIBHBIX CHJI C ©3BMEHEHHEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEII. 3aKOH
COXpaHEHMSI MEXAHUYECKON dHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4ecknue yCTpOWCTBA M IPAKTUUYECKOE NMPUMEHEHHUE: BOJOMET, KOIED,
IIPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[Tepexo MOTEHIIUATEHOM YHEPTUN B KHHETUYECKYIO U 00OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsl

N3yuenue abCOMOTHO HEYTPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanre CBA3U pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHUYECKOW dHEpruu
TeJIa HA IPUMEPE PACTSIKEHUS PE3UHOBOTO XKI'yTa.

Paznen 3. MouiekyasipHasi pu3uKa ¥ TEPMOAMHAMUKA
Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. uddysus. Xapakrep ABIKCHHUS U
B3aMMOJICMCTBUSI YaCTHUI[ BellecTBa. MOJIEIM CTPOCHUSA Ta30B, KUIKOCTEH H
TBEPJIBIX TEJT U OOBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepbl MoJieky1. KonnuectBo BemectBa. [ToctosinHas ABoraapo.

TemnoBoe paBHoBecue. Temmeparypa u €€ msmepenue. lllkana Temneparyp
[enbscus.



Mopnens  upeanpHOoro raza. (OCHOBHOE  YpaBHEHHME  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HICANbHOro rasa. AOCOJIOTHas TeMIeparypa Kak Mepa
CpelHel KHUHETUYECKOW HSHEpPruM TEIJIOBOrO JBMXKEHUs dactull rasza. Illkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH JlanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BelecTBa. ['paduueckoe MpencTaBiIeHHE M30MPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BellecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COETUHEHHM.

OmnpiThl 0 AUGGY3UH KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBUAKEHUS.

Mogensb ombita LlTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYIIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHSI.

Monens, nuTrocTpupyomas Ipupoay AaBICHUS Ia3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIUME YPAaBHEHHUE COCTOSIHUS HACAIBHOTO rasa,
M30IPOLIECCHI.

Yuenuueckuu skcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3/yXa B KJIIACCHOM KOMHATE€ Ha OCHOBE U3MEpPEHUM
00bEMa KOMHATHI, JABJICHUS M TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY NTapaMeTpaMH COCTOSIHUSI Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMoanHamuueckass cucrema. BHYTpeHHssE SHEprus TEPMOJIUHAMUYECKOU
CUCTEMBI U ciocoObl e€ n3meHeHus. KonnuectBo temnorsl u padora. BHyTpeHHss
SHEPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKLIUS, U3yUeHUE. Y IeTbHasl TeMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[Tonsitue 006 aauabatHoM tmporecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre TepBOro 3aKOHA TEPMOJMHAMHMKU K H3omponeccaM. ['paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoamHamuku. HeoOpaTuMocTh TpoOIeccoB B MPHUPO/IE.

TenoBble MamuHbl. [IpUHIKIBI AEHCTBUS TEMJIOBBIX MAIIUH.
[IpeoOpa3oBanus SHEpPruM B TEIUIOBBIX MamuHaxX. KoadduiueHT mone3Horo
nerctBug TteroBoil mammHbl. [ukn KapHo u ero kosd@uimeHT mosie3HOro
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbl TETUIOIHEPTETUKH.



TexHu4eckrue yCTpOMCTBA U TMPAKTUYECKOE IPUMEHEHHE: JIBUTATENb
BHYTPEHHETO CrOpaHus, OLITOBOM XOJOAMIBHUK, KOHAUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOKu u3 OYyTBUIKM TMOJ JCHMCTBUEM CXKAaTOro BO3Jyxa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe myTEM TpeHUs (BUICOIEMOHCTPAIINS).

W3MeHeHne BHYTPEHHEHN 23HEPTrUM (TEMIIepaTyphl) Tejla MpH Teruionepeaade.

OneiT MO anuabaTHOMY pAaCIIMPEHUIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTATEIIA.

Yuenuuecxuii sxcnepumenm, 1abopamopivie pabomol

N3mepeHne yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Dazoswvie nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOGCONIOTHAA U
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3ayxa. HacklmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIEPATYpPhl KUTICHUSI OT AaBJICHUS.

TBépnoe Teno. Kpucramnuueckue u amop@Hbie Tes1a. AHU30TPOIHS CBONCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHbIE MaTepuaibl. I[lnaBrnenue u
KpUCTaJUIU3anus. Y ieJibHas TerjoTa miasneHus. CyomumManusi.

YpaBHeHue TeniaoBoro Oanaxca.

TexHu4ecKkre YCTpOWCTBA W TMPAKTUUECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUM TTOIYyUYEHHUS COBPEMEHHBIX MaTEpHUajoB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIIEHHBIX MMapOB.

Kunenuve npu noHUKEHHOM JaBJICHUMU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenrie HarpeBaHus U MIaBJICHUS KPUCTAIITMYECKOTO BEIIECTRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXaA.

Pa3znen 4. DuekrpoauHamMuka
Tema 1. dnekmpocmamuka
DnekTpu3anmsi Tel. ODJEKTPUUECKHil 3apsa. JlBa BuIa JJIEKTPUUYECKHUX
3apAnoB. IIpOBOOHMKH, OUANEKTPUKMA W TOJYNPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija.
BsaumopaeiictBue 3apanoB. 3akoH KyiioHa. TodeuHblil 3JIEKTPUYECKHI 3apsif.
Onextpuyeckoe nose. Hanpspk€HHOCTD anekTpudeckoro mostst. ITpuHiun



CYyNEPHO3ULHNH DNEKTPUUYECKUX Toyieil. JIMHMKM HanpsEHHOCTU SJIEKTPUYECKOTO
HOJISL.

PaGoTa cun anekTpocratudeckoro mojs. [lorenuan. PasHocTh mOTEHIMAIOB.
[IpOoBOOHUKM M HOHUAJIEKTPUKH B DBIEKTPOCTATHYECKOM ITone. [luanekTpuueckas
POHUIIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DaeKTpoEMKOCTh IIIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCAaTopa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOI,
ANEKTPOMETpP, DSJEKTPOCTATHUYECKasl 3alluTa, 3a3€MIICHHE JJIEKTPOIPUOOpPOB,
KOHJIEHCATOp, KONMPOBAJIbHBIN anmnapar, CTpPYWHBINA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHLIUII AEHCTBUS DIEKTPOMETPA.

B3auMozencTBre HaIEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOAHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIEKTPUKY B DJIIEKTPOCTATUYECKOM I10JI€.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTOpa OT IUIOLIAIN
IJJACTUH, PACCTOSHUS MEXAY HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apspKEHHOr0 KOHIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepeHne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosanuwtii 3nekmpuyeckuit mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAaHMS JJIEKTPHUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma Jy1st ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIICHUE. Y IEIBHOE CONPOTUBIIEHUE BELIECTBA.
ITocnenoBarenbHOE, NapAILIEIbHOE, CMELIAHHOE COEINHEHUE IPOBOJHUKOB.

PabGora onektpuueckoro Toka. 3akoH JDxoyms—Jlenuna. MoiHOCTb
AIEKTPUYECKOT0 TOKA.

DJIEKTPOIBUKYILIAS CUJIA U BHYTPEHHEE CONPOTHUBIIEHUE NCTOYHUKA TOKA.
3akon OMa 17151 TOJTHOM (3aMKHYTOM) 2JIeKTpudeckoi 1enu. KopoTkoe 3aMbIkaHUeE.

OJIEKTpOHHAasT ~ IPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEpXIIPOBOIUMOCTb.

DnexkTpudecKkuil TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobcTBeHHas " IIPUMECHAss  MPOBOJMMOCTH
noJynpoBoIHUKOB. CBoMCTBa p—n-niepexoa. [TomynpoBoiHUKOBEIE TPHUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  paciuiaBax  d3JIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS] JUCCOLMALMS. DIEKTPOIIH3.



OnekTpuyeckuid TOK B rasax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuueckue yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKA, OAJIEKTpPOHArpeBaTelIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JAUOJ,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIIN TNO/I, TaJbBAaHUKA.

Jlemoncmpayuu

N3mepenne cruiibpl TOKa U HAIPSKEHHUS.

3aBUCUMOCTB COIPOTHUBJICHUS] IJIMHIAPUUECKUX IIPOBOJHUKOB OT JUIMHBI,
IJIOIIAU TIOTIEPEYHOr0 CEUYEHUS U MaTepuaa.

CMmeliaHHOE COeTMHEHNE TPOBOAHUKOB.

[Ipsmoe wu3MepeHue dIeKTpOABMXKYLIEH cwibl. KopoTkoe 3aMblkaHue
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE AJIEKTPOJIUTOB.

W ckpoBoii pa3psii 1 IPOBOAMMOCTB BO3yXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomul

N3yuyeHue CMEIIaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JeKTpOABUKYILIEH CHUITbI UICTOYHUKA TOKAa M €ro BHYTPEHHEIrO
CONMPOTHUBJICHUS.

HaGmronenue snekrponusa.

MexnpeaMeTHbie CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kiacce OoCyIIecTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMHM MaTE€MaTHKH,
OMONIOTHH, XUMUH, Teorpa(ru U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOAOB HAYYHOTO
NO3HAHUA: SIBJIEHWE, Hay4YHbIA (akT, rumnoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, SKCIIEPUMEHT, MOJCIUPOBAHHE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMBl ypaBHEHUH, TnHeNHas QpyHKUus, mapadoia,
runepOona, ux rpaukd U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIHMH: CHHYC,
KOCUHYC, TAaHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndyeckoe IBHKEHUE B >KMBOU mpupoze, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BBl TEIJIONEpPEIaUH, TEIIOBOE PaBHOBECHE),
AJIEKTPUYECKHUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJEKTPOJIUTUYECKAS IAUCCOLMALINS,
rajbBaHHKA.

I'eoepaghus: BIaxXxHOCTb BO3lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE ABWKEHUN C HCIOJIH30BAaHUEM MEXaHHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJIIMIIHUKH, WCIOJIb30BAaHUE 3aKOHA COXpPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JIpyrue), JBUTATENIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOMUILHUK, KOHIUIIUOHED, TEXHOJIOTHH
MOJTYYEHHUS] COBPEMEHHBIX MATEpHAIIOB, B TOM YHCJIE HaHOMATEpHaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIH IPUHTED, ANEKTPOHArPEBaTEIbHbBIC puoOOPHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBAHUKA.

11 KVIACC

Pa3znen 4. DuekrpoauHaMuka

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[IoctostHHBIE ~ MarHUThl.  B3aumMOIENMCTBUE  NOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnose. Bexkrop MarHuTHOW HHAYKUMHU. [IpuHOMI cyneprnosuunu
MAarHuTHBIX MoJyied. JInHuM MarHuTHOM WMHAYKIMUA. KapThHa JWHWUNA MarHUTHOM
WHJTYKIIMH TIOJIsI TOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUIHAH
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO TMPOBOJHHUKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MIPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBue nNpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HarllpaBJICHUE.

Cuia Jlopenua, €€ MOJlyJib U HalnpaBiieHUE. J[BUKEHHE 3apSKEHHOW YaCTHILIbI
B OJHOPOJIHOM MarHuTHOM mojie. Pabora cuisl Jlopenia.

SlBnenue aneKTpOMarHuTHOW MWHAYKUWHU. [lOTOK BEKTOpa MAarHUTHOM
WHIYKIAHA. OJIEKTPOABIKYILAS CWJIA HWHIAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykuuu Papajes.

BuxpeBoe nsnexkTpuyeckoe Imoje. DIEKTPOABWKYILAS CHJIa WHAYKUAU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEIBHO B OTHOPOJTHOM MAarHUTHOM TIOJIE.

[IpaBuio Jlenna.

NHIyKTUBHOCTh.  SIBJIGHME CAMOMHIYKIMHU. OJIEKTPOJBMXKYILAS  CHJa
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckrue yCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJEKTPOABUTATEIb, YCKOPUTEIU DJIEMEHTapHBIX
YaCTUL, UHIYKIMOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JICKTPOHHOTO MMyYKa MAarHUTHBIM TIOJIEM.

JIMHUY MHOYKIUW MAarHUTHOTO TIOJIS.

B3auMmopelicTBrE IBYX TPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cuibl JIopeHa Ha HOHBI JJIEKTPOJIATA.

SIBneHNE 3JIEKTPOMArHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTD JJICKTPOJABMXKYIICH CUIbI UHAYKIHMH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHre CaMOMHAYKITUH.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

N3ydeHre MarHuTHOTO TOJISI KATYIIKUA C TOKOM.

HccnenoBanue NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3zgeu S. KosieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbLE KOJ1€0AHUSA

Konebarenbnas  cucrema. CBOOOJIHBIE  MEXaHUYECKHE  KOJeOaHWUS.
I'apmonunyeckue konedanus. Ilepuon, wacrora, amrumuryga u ¢asza KojieOaHUM.
[IpyXuHHBIA MasTHUK. MaTeMaTU4eCcKuii MasATHUK. YPAaBHEHHE TAPMOHHYECKUX
kosnebanuii. [IpeBpareHue sHEpruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiit  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJCATBHOM KOJICOATEJIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHHYECKUMU U
AIEKTPOMATrHUTHBIMU KoJsiebanusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPrUM B UJICATBHOM K0J1e0aTEIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BeIHYKIEHHbIE MEXaHUYECKUE
koseOanus. PezoHanc. BoiHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUS.

[lepemennblii TOK. CHHYCOMAAQIbHBI NEPEMEHHBIA TOK. MOIIHOCTB
IIEPEMEHHOI0 TOKA. AMIUIMTYJIHOE M JACHCTBYIOLIEE 3HAYEHHE CHJIbI TOKa U
HaIpsHKEHUSL.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTpedICHNUE IIEKTPUUECKON
SHEPrur. DKOJIOTMYECKHE PUCKH MPHU MPOU3BOJACTBE 3JeKTpo3nepruu. Kynbrypa
WCIIOJIB30BaHUS 3JIEKTPOIHEPTUH B IIOBCEHEBHOM JKU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Llemoncmpayuu

HccnenoBanre mapamMeTpoB KOJeOATENbHONW CHCTeMBbI (MIPY>KUHHBINA WITH
MaTeMaTUYECKUI MasTHUK).



HaGmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOAHU.

Habnronenue pezoHanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM ) IS
AIEKTPOMATHUTHBIX KOJICOAHUI.

Pe3oHaHc mpu MOCIENOBATEIbBHOM COCIMHEHUU PE3UCTOPA, KATYyLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monenb JIMHUH 3EKTPOIEepEAayH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

HccnenoBanre 3aBUCUMOCTH TepUoa MajiblX KoJeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU Y MacChl Ipy3a.

HccnenoBanre nepeMeHHOT0 TOKa B LIENU U3 MOCIIEI0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAazZHUmMHbLE 60JIHbL

Mexanuyeckue BOJIHBI, YyCIIOBHSL pacnpoctpaneHud. l[lepuon. CkopocTh
pacnpocTpaHeHus W JJuHa BOJHBL llomepedyHble W MPOAOJBHBIE BOJIHBIL.
WNurepdepenuus n audppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3TYyUYEHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anektpomarautHoi BosnHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, TOsSpu3aIus, 1udpakxiius,
unTepdepenius. CKoOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >JeKTPOMarHUTHBIX BOJIH. [[puMeHEeHUEe 3JIEeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLMTBI pagUOCBS3U U TEIEBUICHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEebl.

TexHuueckue YyCTpONCTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBas JMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OO0pa3zoBaHue U pacIpOCTPaHEHHUE MOMEPEUYHBIX U MTPOIOJIBHBIX BOJIH.

Kone0mroieecst T€J10 Kak HCTOYHUK 3BYKa.

Hab6nronenune orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mtonenue unrepdepeHiinm u 1uppakiuu MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsizu TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILUIUTYAOU U
4acTOTON KOJeOaHUIA.



HccnenoBaHne  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpPAKEHHUE,
npesioMJIeHUE, MoJspu3anus, qudpakius, UHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacHpoCTpaHEHUE CBETA B
omHOpoaHOM cpene. JIyd cBera. TouedHbI HCTOYHHUK CBETA.

OTtpaxenue cBeTa. 3akoHbI OoTpakeHusi ceta. [locTpoeHune n3oOpaxeHuii B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN MTOKa3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yros IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus cseta. CioxHblIi cocTaB 6enoro cera. L{Ber.

Cobuparoniyie u paccerBarouye JuH3bl. ToHKast TuH3a. @OKYCHOEPACCTOSIHUE
U ONTHYECKas CUiia TOHKOW JUH3bL. [locTpoeHne n3obpaxkeHuit B COOMPAIOIINX U
pacceuBarommx JuH3ax. PopMysia TOHKOM JIMH3bL. Y BEJTUYEHHE, 1aBAEMOE JTUH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUECKON ONITHKHU.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHblE HMCTOYHUKHU.
VY caoBust HaOIIOEHUS MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHONKApTUHE
OT JIByX CUH(a3HbIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JudpakinuonHnas peméTka. YciaoBue HaOMOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpU  TAJEHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M NPAKTHUECKOE MPUMEHEHUE: OYKH, JIyIa,
(doToamnmapaT, NPOEKIHOHHBIA amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISPOU/I.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpOCTpaHEHUE, OTPAKEHUE M MPEIOMIICHUE CBETA.
OnTtuyeckre mpuOopHI.

[TonHoe BHyTpeHHEee oTpaxeHue. Mozenb CBeToBOAA.

HccnenoBanrie CBOMCTB U300paKEHUI B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

HabGmronenue unrepdepeHiiuy cera.

Hab6nronenue nudpakium ceera.

HabGmronenne nucrnepcuu cBera.

[TonyyeHue criekTpa ¢ HOMOIIBIO PU3MBI.

[Tomyuenue criekTpa ¢ TOMOUIbIO TU(PPAKIMOHHON PEHIETKY.

HabGnronenue nonsipu3aluu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi



W3mepeHnue nokasaresns NpeaoMIICHHs CTEKIIA.
HccnenoBanre cBOMCTB M300pAKEHUN B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI ClIEIHAIBHOM TEOPUH OTHOCHTEIbHOCTH

['paHunBl  IDPUMEHUMOCTH  KJaccH4yeckod  MexaHukd.  [locrymartsl
CIELMaIbHOU TEOPUN OTHOCUTEIBHOCTH: HHBAPUAHTHOCTh MOAYJISI CKOPOCTHU CBETA
B BAKyyMe€, IPUHIUI OTHOCUTEIbHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHN M COKPAILECHHE
JUTMHBI.

OHEPrusi U UMITYJIbC PEIATUBUCTCKON YACTHULIBIL.

CBs13b Macchl € DHEPrUEH U UMILYJIbCOM PEISATUBUCTCKOW YaCTHULIbI. DHEPIHs
ITOKOS.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmol K6AHMOGOI ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Heprun GOTOHA C €ro YaCTOTOW. DHEprus
Y UMITYJIbC (POTOHA.

OTtkpeiTre u uccinenoBanue Goroaddexra. Onbitel A. I'. CToneroBa. 3aK0HbBI
dotorddexra. YpaBuenue DuHmTeitHa 1t doTodddekra. «KpacHas rpaHuia»
dboToaddexra.

Jasnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOe IEHUCTBUE CBETA.

TexHuueckue YCTPONCTBA W TMpaKTUYECKOe MpUMEHEeHHue: (OTOIIEMEHT,
dboTOMaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®o1o3(d(DHEeKT Ha YCTAaHOBKE C [IMHKOBOM MJIACTUHOM.

HccnenoBanne 3ak0HOB BHEMTHETO GoTodddexTa.

Ceeroauo.

Conneunas G6atapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -4acTHII.
ILmanerapnas mogxens aroma. Ilocrymarel bopa. M3nydernwe u morjiouieHue
(GOTOHOB TpU TEpexojae aToMa C OJHOTO YPOBHS JHEPruu Ha Apyrou. Bumwi
criekTpoB. CHEKTp YPOBHEM SHEPrUU aToOMa BOJOPOa.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHO-BOTHOBOM
yaJu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: CHEKTPAIbHBIN
aHaiu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBINA KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

OmnpeneneHue AIMHBI BOJIHBI JIa3epa.

Habnronenue nuHenvyaTbiX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

HaO0mnronenue TMHEM4aToro cnexkrpa.

Tema 3. Amommnoe adpo

OKCIEpPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/ia o onpeneneHuto coctaBa paiuoakTHBHOTO
m3nyuenusi.  CBodictBa  anbda-, Oera-, raMMa-usiiydcHus.  BrnusiHue
PaAMOAKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHA W HeulTpoHa. Hykionnas moxens sigpa I'eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnaa. DJEKTPOHHBIM UM MO3UTPOHHBIM Oera-pacman. [amma-
U3ITy4YeHHE. 3aKOH PAJIHOAKTUBHOIO PaCIIajia.

OHeprus cBA3M HYKJIOHOB B siipe. SnepHble cuibl. JledekT macchl sipa.

SAnepHble peakuuu. JleneHnue u CUHTE3 saep.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AIEPHON SHEPIETUKH. DKOJOTMYECKUE ACTIEKTHI IAEPHON YJHEPTETUKMU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHIaMeHTalbHbIe B3auMOAECICTBUSA. ENMHCTBO (hU3MUEeCcKOi KapTHHBI MUPA.

TexHU4eCcKUe yCTPONCTBA U MPAKTUYECKOE IPUMEHEHUE: JO3UMETP, Kamepa
BuiibcoHa, siepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOMINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanne TpekoB YacTHI] (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM M ACTPOPUZUKH

Dtamnbl pa3BUTHS acTpoHOMUU. [IpUKIIaHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3aHoro nHeba. Co3Be3ausi, sipKue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBIDKCHUE.

CoJsiHeuHas cucTemMa.

Connue. ConnewyHass akTHUBHOCTh. Mcrounuk sHepruu CosiHIIAa U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEpUCTHUKHU. JlMarpamma «CHEKTpajJbHBIM Kiacc —
CBETHUMOCTb». 3BE3/bl TJIABHOW MOCJIENOBATENBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» I 3BE3[] [IaBHOM MOCIEA0BATEIbHOCTU. BHyTpeHHEE CTpOEHNE



3BE3/1. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUHU U 3Bosronnu ConHua u
3BE3/. DTaIbl )KU3HU 3BE3]I.

Mneunsiii Iyt — Hama [amaktuka. Ilonoxenune u awxenue ConHua B
lNamaktrke. Tunsl ramakTuk. PagroranakTuky U KkBazapbl. UHEpHBIC IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacimiupenue Beenennoil. 3akon Xa06mia. Paz0eranue rajakTuk.
Teopus bosbuioro B3psiBa. PETUKTOBOE U3ITyUYEHHUE.

Macmirabnas ctpykrypa Beenennoil. MertarainakTuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabmoieHus HeBOOPYXEHHBIM TJ1a30M € MCHOJIb30BAaHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH NJIs1 OTIpE/IeNICHUS TOJIO0XKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3aus1 CEBEPHOro MOJIyIIAPHs U IPKHAE 3BE3BI.

Hab6mronenus B reneckon JIynsl, mianer, Mieunoro Ilytu.

O0o001mao1Iee MOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HSKOHOMUYECKOM, TEXHOJIOIMYECKOM,
COLIMAJIbHON M 3TUUECKOM cepax AesTeIbHOCTH YEIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMHUHU B COBPEMEHHOW Hay4YHON KapTHHE MUpa, pOJib PU3NUECKON TEOPUU B
(opMHpOBaHUYU MPEICTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3UYECKON
KapTUHBI MHpa B OOHIEM pSAy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢
YYETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMu MaTeMAaTHKH,
OMOJIOTHUH, XUMUH, T€Orpadru U TEXHOJIOTHH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAy4HOTO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, runore3a, (U3MYECKas BEJIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMBbl YPAaBHEHUH, TPUTOHOMETPUUECKUE
(YHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO, BEKTOPbl M MX MPOEKIHMH HAa OCHU KOOPIHMHAT, CII0)KEHHE BEKTOPOB,
POU3BOJHBIE BJEMEHTAPHBIX (DYHKIMH, TPU3HAKK MOAO0OUS TPEYroJIbHUKOB,
ompeIesICHHE TUIOMIAIHU TJIOCKUX GUryp u o0beéMa Tel.

buonoeusa: »nextpuueckue SBICHUS B JKUBOM Mpupoje, KoseOaTeabHbIe
JIBUXEHHUS B )KMBOW MPUPOJIE, ONTHYECKHUE SIBJICHHUS B )KUBOW MPUPOJE, ACHUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIIMUECKOMN PEIIETKH, CIIEKTPAbHbIN aHAIU3.



l'eoepaghus:  MarHWTHBIE TONMIOCa 3€MJIM, 3aJie)KM MAarHUTHBIX YA,
(doTocrEMKa 3eMHOI TOBEPXHOCTH, MPEICKA3aHUE 3EMIICTPSCECHHIA.

Texnonoeua: JTVMHMU DJIEKTpoIepenay, TIEeHepaTop IEpEeMEHHOIo TOKa,
AIIEKTPOJBUTaTENlb, WHAYKIMOHHAS IMeYb, pajap, paJuoNpUEMHUK, TEIEBH30D,
aHTeHHa, TenepoH, CBY-meub, MpOEKIMOHHBIM amnmapaTr, BOJIOKOHHAs OITHKA,
CoOJIHEUHas OaTapes.



IIVIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHUSA HNPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenue yudeOHOro mnpenmera «Pusnka» Ha YpPOBHE CpPEIHEro OOIIEero
obOpazoBaHus (0a30BBIM YPOBEHB) JOHKHO OOECIEUUTh JOCTHXKEHHUE CIICTYIOIIUX
JUYIHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS YUeOHOro npeaMera «Pu3nka» 10IKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOlUXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PacHIMpEeHUE >KU3HEHHOTO
ONBITA U OMbITA JICITEILHOCTH B MPOILIECCE PEaU3alNi OCHOBHBIX HAIPABJICHUN
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00yYAIOMIErocs KaKk akKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOr0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TyMAaHUCTUYECKUX |
JNEMOKPATHUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPakKTAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEILHON OpraHu3alliu;

YMEHHUE B3aUMOJIEMCTBOBATH C COLIMAJIbHBIMU MHCTUTYTaAMH B COOTBETCTBUU C
X QYHKIUSIMUA YU HA3HAYCHUEM;

TOTOBHOCThH K TYMaHUTAPHOMN U BOJIOHTEPCKOM AEATEIHHOCTH;

2) NIATPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSIM
POCCHICKUX yUEHBIX B 00J1acTH (PU3UKH M TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
NEATEIIbHOCTU YYEHOI0;

OCO3HAaHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOTO OYAYIIErO;

4) 3¢cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucymiero Gpusndeckoi Hayke;



5) TPy10BOIr0 BOCIIMTAHUS:

UHTEpEC K pa3nuyHbiM chepam NpoPecCHOHANbHON NeATEeIbHOCTH, B TOM
YHCIIE CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynmyiei mpo¢eCCuu 1 peaan30BhIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00J1acTU
(GU3HKK HA IPOTSKEHUHU BCEH JKU3HU,

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA :

c(hOpPMHPOBAHHOCTh JKOJIOTMUECKOUW KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJOTUYECKUX TTPOOIIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JCHCTBUI B OKPYIKAIOIEH Cpeie Ha OCHOBE
3HAHUA LIeJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA,

pacuIMpeHHre OMbITa JEATEIbHOCTH SKOJOTMYECKOM HaIpaBIECHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 QUBHUKE;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs PU3UKU OCYIECTBIISITh MPOEKTHYIO M UCCIIEOBATENBCKYIO JEATEIbHOCTD
UHAUBUIYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCcAJIbHbIE YUeOHbIEe 1eHCTBUSA
ba3oBble JlornyecKkue 1eMCTBUA:
caMOCTOSITeIbHO  (OpMYyJIMpOBaTh W aKTyaJM3UpOBaTh  MPoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh eI JNEATCIBbHOCTH, 3aJ1aBaTh MAPAMETPbl U KPUTECPUHU UX
JIOCTH)KCHMUS,
BBISIBJIITH ~ 3AaKOHOMEPHOCTH M MPOTHUBOPEYMS B  pacCMaTpPUBAEMbIX
(bU3HUECKUX SABICHUSIX;
pa3pabaThiBaTh TUTAH PEIIEHUS MPOOJIEMBI ¢ Y4ETOM aHAIM3a MUMEIOIUXCS
MATEPUAIIBHBIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJIM, OIIEHUBATh PUCKH MOCIEACTBUMN IESITEIbHOCTH;
KOOPAUHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUAX  PEaTbHOTO,
BUPTYAJIILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
Ba3oBnble ucciaenoBatreJabCcKHe JeCTBUA:
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEN, KIIFOUYEBBIMU NOHATUSIMHA U METOJIAMHU
duznyecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 00J1aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHMs 3ahau (PU3MUECKOTO COJEp)KaHus, NPUMEHEHUIO Pa3INYHbIX
METOJI0B ITO3HAHUS;

BJIAJAETh BHUAAMHU JEATEIBHOCTH [0 IIOJYYEHHUIO HOBOIO 3HAHHUS, €ro
UHTEpIIPETALNY, IPEOOPA30BAaHUIO W MPUMEHEHHMIO B PpA3IUYHBIX YUYEOHBIX
CUTYaIlUsAX, B TOM YUCJIC TIPU CO3TaHUH YUY€OHBIX MMPOEKTOB B 001aCTU (DU3HKHY;

BBISIBIISAITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M AKTyaJIM3UPOBATH 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PEeIICHNUs, HAXOUTh apTyMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUH, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILLICHNUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHs 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATHh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIUpPOBaTh COOCTBEHHBIE 3aJauld B 0Opa30BaTEIbHOU
JEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YUEHHH (PU3HKHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (U3MKE B MPAKTHUYECKYIO 001acTh
KU3ZHENIEATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00sacTei;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIAraTh OPUTHHAIIBHBIE MOAXObI U PELIEHUS;

CTaBUTb MPOOJIEMBI U 3a]]a4H, TOMYCKAIOLIUE AIbTEPHATUBHBIE PEILICHUS.

Pa6ora ¢ undopmanueii:

BJIa/IeTh HaBBIKAMH MOJy4eHUS MH(POpPMalMU (PU3NYECKOTO COJEp)KaHUS U3
UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSTEJIBHO OCYILIECTBIISATH IIOMCK, AHAJIN3,
CUCTEMAaTHU3allMI0 M HHTEpIpeTaluio MH(OPMALKUK Pa3IUYHbIX BUAOB U (GopM
MPEACTABJICHMUS;

OLICHMBATh IOCTOBEPHOCTh UH(OPMAINH;

UCIIONB30BaTh  CcpeAcTBa  MHQPOPMALMOHHBIX W KOMMYHHUKallMOHHBIX
TEXHOJIOTUHA B PELIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3a]1a4 ¢ COOII0eHHEM TPEOOBAHUN 3PTOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHuns, MPaBOBbIX W ATUYECKUX HOPM, HOPM HHPOPMALMOHHOU
0e30I1aCcHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJIEpKaHUsl B Pa3IMYHBIX (PopmaTax c
y4€TOM HazHayeHHs] HHGOPMALIUU U LIEJIEBOM ayIUTOPUH, BEIOKMpasi ONTUMAIBHYIO
(dopMy npecTaBICHUS U BU3yaIU3allUu.

KoMMyHHKATHBHBIE YHUBEPCAJIbHbIEC y4eOHbIe JeHCTBHSA:
OCYUIECTBJISATH OOIICHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU AESATEIBHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyallMii M CMSTr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHUMAaTh U KCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHON W MHIUBUAYAIbHON
paboThI;

BbIOMpaTh TEMATUKY W METOJbI COBMECTHBIX ACHCTBHI C y4ETOM OOIIMX
MHTEPECOB M BOZMOXKHOCTEH KaXKJI0TO WiieHa KOJICKTUBA,;

OpUHUMATh LEJIHM COBMECTHOH  JEATENbHOCTH, OpIraHU30BBIBATH U
KOOPAUHUPOBATh JIEHCTBUS NO €€ JOCTH)KCHMIO: COCTAaBJIATh IJIaH JIeHCTBUH,
pachupenenaTb poid ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHO pabOTBHI;

OLIEHMBATh Ka4€CTBO CBOET0 BKJIAJIA U KAXK/I0I'0 YUaCTHUKA KOMAH/Ibl B OOIINIH
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE TPOCKTHI, OIEHUBATh HUACH C TMO3UIMH HOBHU3HBI,
OpPUTHHAIFHOCTH, IPAKTHUECKON 3HAYHNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETHYECKOE TIOBEJAECHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe y4eOHbIE AeiCTBUA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NEATEIbHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIHUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS] PACYETHBIX M KaYECTBEHHBIX
3aJ1a4, MJIaH BBIMOJHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOILUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUM;

JIaBaTh OIIEHKY HOBBIM CUTYAaIIHSIM;

pacuMpsTh paMKH y4eOHOIro IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUMN;

JenaTb OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBII OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULMA B 00JacTU
(U3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOIMOHAIbHBII MHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJIAa/JE€Th  HABbIKAMU  IIO3HABAaTEJIbHOM  pediekcun Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBHM M MBICIUTENIbHBIX MPOLUECCOB, HMX PE3YyJbTAaTOB H
OCHOBaHHI;



UCITOJIB30BaTh MPUEMBI pedIIeKCHH I OIICHKH CHUTYyallud, BEIOOpa BEPHOTO
PEIICHMUS;

yMETh OIEHWBATh PUCKHA M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 X
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPH aHAJM3C pe3yJIbTaToOB
NeATECIIbHOCTH,

MPUHUMATh CeOsI, TOHMMasi CBOM HEJIOCTAaTKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apPTyMEHTHl JAPYTHX TPH aHaJu3e pe3yIbTaToB
NEATECIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO APYTUX HA OIIHOKH.

B mporiecce 1oCTHXKEHHS TMYHOCTHBIX PE3YIbTaTOB OCBOCHUS MPOTPAMMBI 110
bu3uke 4 YpOBHA CcpelHero ooOmero oOpa3oBaHHS Y  OOydYarolIuxcs
COBEPIIICHCTBYETCS AMOITHUOHAJIbHBIN HUHTEJJICKT, MIpeoIararonui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOITMOHATIHLHOC
COCTOSIHHE, BUJIETh HAIlpaBJICHUs Pa3BUTHS COOCTBEHHOM AMOIIMOHAIBLHOMN Cdhephl,
OBITh YBEPCHHBIM B ce0¢;

CaMOPETYJIHUPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTH aJalTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHEHHSIM | TPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIONICH CTPEMJICHHE K JIOCTHXKEHUIO IETU 1
yCIexy, ONTUMU3M, HWHUIIMATHBHOCTb, YMEHHE JCHCTBOBATb MCXOJsS W3 CBOMX
BO3MOXKHOCTEH;

SMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh ITOHUMATh SMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €ro TMpH OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO U COTIEPSIKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMU, 3800 TUTHCS, MPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K koniry o0yuenus B 10 kiaacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y O0YUAIOIIMXCSI YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MeCTO (U3UKU B (POpMHpPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpaA, B PA3BUTUH COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIILHOCTH JIOEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJIETCH:
MaTepuaibHas TOYKa, MHEPIMaIbHas CUCTeMa OTcuéTa, abCONMIOTHO TBEPAOE TEIIO,
UJICAJIBHBIN I'a3, MOJEIIM CTPOCHHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOYECUYHBIN
ANEKTPUUECKUH 3apsij] NpU perieHun GU3NIecKuX 3a/1ay;



pacno3HaBaTh (PU3UYECKUE SIBICHUS (TPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKHU, MOJIEKYJIIPHO-KHHETUYECKOM TEOPHH CTPOEHUS BEILECTBA W
ANEKTPOJMHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE IPSMOJIMHENHOE ABUKECHUE,
cBOOO/IHOE MaJCHUE TEJI, IBUKEHUE 0 OKPYXHOCTH, MHEPILMs, B3aUMOJAECHCTBHE
ten, nuddysus, OpOyHOBCKOE ABMKEHHE, CTPOCHHUE KHUAKOCTEHU TBEPIBIX Tell,
M3MEHEHUE 00bEMa TeN MpPU HArpeBaHWM (OXJAXICHHH), TEIUIOBOE pABHOBECHE,
UCIIapEHUE, KOHACHCALMs, IUIABJICHHME, KPUCTAJLIM3ALMS, KHUIICHHE, BIAXKHOCTb
BO3/lyXa, IOBBIIICHUE NABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYZE,
CBA3b MEXK]y ITapaMeTpaMM COCTOSIHMS ra3a B M30Ipolieccax, dJIEKTpU3aALMs Tedl,
B3aMMO/JICHCTBUE 3aPAJIOB;

OINKCHIBATh MEXAHUYECKOE [BHWKEHHE, WUCIONb3Ysd (PU3NUECKHE BEIUYUHBL:
KOOpJMHATa, IMyTh, IEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KHHETHYECKasi HEprusi, NOTCHIHAIbHAS 3HEPIrUsi, MEXaHHYeCcKas
paboTa, MexaHW4YecKass MOIIHOCTh; MpPH OINMCAHWU MPaBUIBHO TPAKTOBATH
(U3NYECKUI CMBICT HCIOJb3YEMBbIX BEIMYMH, UX OOO3HAUEHUS U EIUHUILIBL,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO BEIMUYUHY C JPYTHUMHU
BEJIMYMHAMU;

ONKCHIBATh M3YyYEHHBIE TEIUIOBbIE CBOMCTBA TEN M TEIUIOBBIEC SIBJICHUS,
UCTIONB3ysl (pU3MYecKrWe BEIMYMHBL: [JABJIEHUWE Trasza, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPrUsl XaOTHUYECKOTO JIB)KEHUSI MOJIEKYJI, CPEeIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHl, BHYTPEHHSAs »Heprusi, paboTa rasa,
KOA(pOUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JABUTaTeisl; MpPU OMHCAHUU
MpPaBUJIbHO TPAKTOBAaTh (DU3UUYECKUU CMBICI HCIHOJIB3YEMbIX BEJIMYMH, UX
000O3HAaUEHUs W EJUHULI, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(pu3NYECKyI0 BEIUYUHY C IPYTUMH BEJIMYMHAM;

OIMCHIBATH U3YUYECHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKHE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (U3NYECKUE BEJIMUYMHBI: JIEKTPUUECKUN 3apsil,
ANEKTPUUECKOE TMOJIEe, HAMPSKEHHOCTD TMOJIS, MOTEHIMAN, pa3HOCTh MOTEHIUMAJIOB;
Opy ONHUCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOIb3yEMBIX
BEJIMYMH, MX OOO3HAUCHMs] M EIUHHIIBI; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3HYECKYIO BEIMYUHY C APYTUMU BETUUMHAMU;

aHANIM3UPOBaTh (PU3UYECKHUE MPOIIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U NPUHIUIIBL: 3aKOH BCeMUpHOTO TsArorenus, I, II u I 3akonsr HeroToHa,
3aKOH COXpPaHEHUS MEXAHUYECKOM »HHEPruu, 3aKOH COXPAaHEHHs] HMITYJIbCa,
MPUHLUI CYNEPIO3UIMK CWJI, NPUHLHUII PABHOIPABUS HHEPLUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHMS BEIIECTBA, [a30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOM DHEPIUMU TEIUIOBOTO JBUKEHUS MOJIEKYII C
aOCONIOTHON TeMIlepaTypoM, MEpBbId 3aKOH TEPMOAMHAMMKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiaa, 3aKkoH KyoHa, mpu 3TOM pa3iinyaTh CIOBECHYIO



(GOpMyIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHIIMITHI ICHCTBHUS MAIIIMH, IPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3anuyarh yCJIOBUs UX 0€30MacCHOr0 MCIOJIb30BaHUS B NMOBCEIHEBHOM
KU3HH;

BBIMIOJHATh HKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UYECKUX SBICHUM H
MPOLIECCOB C HCIOJB30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHHH, MpPH 3TOM
dbopmyIMpoBaTh MpoodIIeMy/3a1auy ¥ TUIIOTE3y YIEOHOTO AKCIIEPUMEHTA, COOUPaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pY0BaHUs, MPOBOJAUTH ONBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBIIATH NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYMH, IPU
ATOM BBIOMpaATh ONTHUMANIBHBIN CIIOCO0 M3MEPEHHs] U HWCIOJB30BaTh M3BECTHHIC
METO/Ibl OLIEHKH MOrPELIHOCTEN U3MEPEHMUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (U3NYECKUMH  BEJIHMYMHAMHU  C
MCIOJIb30BaHUEM TPSMBIX H3MEPEHHid, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(buKCHpOBaTh Pe3yJIbTATHI MOTYUYEHHON 3aBUCUMOCTH (PU3NUYECKUX BEJIMYUH B BUJIC
TabuIl U TPaQUKOB, JAEJIaTh BHIBOJBI 10 pE3yJIbTaTaM UCCIIEI0BaHMUS;

co0ro1aTh MpaBuia 0€30MacHOTO TpyJa MpHU MPOBEJCHUM UCCIEIOBaHUM B
pamMKax y4eOHOTO DSKCIEpHUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W MPOEKTHOM
AESTEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOWCTB M JaOOPaTOpPHOTO
000pyI0BaHUS;

pemaTrh pacuéTHhlE 3a7a4d C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCTIONB3YS (PU3MUecKre 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHAJIN3a yCIOBUS 3a/1aud
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYJIbI,
HEOoOXOoauMBbIC NIl € pEIIeHHUs, MPOBOAUTH PACUEThl M OLIEHWBATH PEATBHOCTD
MOJIy4YE€HHOTO 3HaUeHUs (PU3MUECKOI BEIIUYUHBL;

pelaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTHYECKH HEMPOTHBOPEUYHUBYIO
[IETIOYKY PACCYKICHUH C OMOpOMl Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYCCKHE IBIICHUS,

UCIIONIb30BaTh  MPU  pEIIeHWH  y4eOHBIX  3aJady  COBpPEMEHHbIE
WH(GOPMAIIMOHHBIE TEXHOJOTUHU JI MOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETALIUN
U TIpeJICTaBlIeHUs] Y4eOHOM U HayYHO-TIOMYJISIpHON MH(GOpPMALIMH, MTOTYyYEHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTyYaeMyt0 HH(HOPMAIIHIO;

MPUBOIUTH TIPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOCHKHBIX YIEHBIX-(DU3UKOB B

pa3BUTHE HAayKH, OOBSICHEHHE TMPOILIECCOB OKPYXKAIOLIEro MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCITI0JIb30BATh TEOPETUUECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHON KU3HU JJIs1

obecrnieyeHus: 0€30MacCHOCTH TIPU OOpalleHuH ¢ MPUOOpPaMu U TEXHUUYECKUMU



YCTPOMCTBAMHU, JIJISi COXPAHEHHUsS 370POBbS U COOMIOACHUS HOPM 3KOJIOTHYECKOTO
MOBECHUS B OKPY>Kalollel Cpesie;

paboTaTh B TpyNNE C BBIIOJHEHUEM pPa3IMYHBIX COIMAIBHBIX PpOJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, PAlMOHAIBHO paCHpeNeNsiTh OOSI3aHHOCTU U
IUTAHUPOBATDH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJ€KBATHO OIEHUBATH
BKJIQJT K&KJIOTO M3 YYaCTHUKOB I'PYIIIHI B PEIICHUE pacCMaTPUBAEMOM TTPOOIICMBI.

K xoniy o0yuenus B 11 kjiacce npeaMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH IIOAECH, LEIOCTHOCTh U €IUHCTBO
(u3HUeCcKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS U3YYEHHBIX (PU3NUECKUX MOJIETeH:
TOYEUHBIA 3JEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbIA UCTOYHUK CBETA, sJICpHAs
MOJIe]b aToMa, HYKJIOHHasi MOJENIb aTOMHOTO siipa MPU PEIICHUH (PU3NMUECKUX
3aj1ad;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOW (DU3HKU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHUTOB, JJICKTPOMAarHUTHAas WHAYKUMs, JCHCTBUE MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM U JIBUXKYIIMMCS 3apsij, AJICKTPOMArHWTHbIC KOJICOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE PACIpOCTPAHEHUE CBETA, OTPAKEHHUE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TOJMApU3alIMs CBETa, JAUCIEPCHUS CBETA,
dboToanekTpuueckuit 3pdext (poTodrddekT), cBeToBOE NaBICHNE, BOSHUKHOBECHUE
JUHEWYaTOro CIEKTpa aToMa BOJIOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTD;

ONMUCHIBATh M3YUYECHHBIE CBOMCTBA BEIIECTBA (BJIEKTPUUECKUE, MArHUTHEHIE,
ONTHUYECKHE,  AJEKTPUYECKYHD  MPOBOJUMOCTH  Pa3IMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOLIECCHI), HMCIOJIB3Ysl (U3NYECKUE BEIUUYUHBI:
AJIEKTPUUYECKUHN 3apsijl, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, DJICKTPUUECKOe
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JICKTPOABUXKYIIAs cujia, paboTa TOKa,
MHJYKIUST MarHuTHOTO mMoJiA, cuia Awmmepa, cuia JlopeHua, WHAYKTUBHOCTB
KaTyIIK{, HEPrusi 3JEKTPUUECKOTO M MAarHUTHOTO IMOJIeH, MEepUoJ M 4acTroTa
KojiebaHuii B KoJe0aTeIbHOM KOHTYpE, 3apsii U Cuja TokKa B Mpolecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (QOKyCHOE paccTOsHUE U
ONTHYECKasi CHWJA JIMH3BI, TIPH OMHCAHWUU TPABIIBHO TPAKTOBATh (PU3MUECKHIA
CMBICJI HCIIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWUS W €IUHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBA3BIBAIOIINE TaHHYIO (U3UUECKYIO BETUINHY C APYTUMH BETNINHAMU;



ONMCHIBATh H3YYEHHBIE KBAHTOBBIE SBJIEHUS W MPOLECCHI, HCHOIB3YS
¢u3nyecKkue BEIUYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUsl U UMITYJIbC (OTOHA, EPUOJI TOJIypacaia, SHEPTUs CBSI3U
aTOMHBIX SIJIep, NpPU OINHUCAHUM TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICI
UCIIOJIb3YEMBIX BEJIWYMH, UX OOO3HAUCHHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBA3BIBAIOIME JIAHHYIO (DU3UYECKYI0 BEIMYHMHY C JPYTMMH BEJIMYHHAMM,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHANIM3UPOBaTh (PU3UYECKHUE MPOIECChl U SIBJICHUS, UCIOJIBb3Ys (pu3nyeckue
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MIOCJIEI0BATENBHOTO U MapaJlIEIbHOTO
COCIMHEHHs TPOBOJHUKOB, 3aKoH Jlkoyis—JIeHma, 3aKO0H 3JIEKTPOMAarHUTHOMN
UHAYKIUY, 3aKOH MPSIMOJUHENHOTO PacCHpOCTPAHEHUS CBETA, 3AKOHBI OTPAKECHMSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YypaBHeHHE ODUHIITEHA A PoTtorddexra,
3aKOH COXPAaHEHWsl HHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
ANEKTPUYECKOrO 3apsA/ia, 3aKOH COXPAHEHHMS MACCOBOIO 4YMCIIA, IOCTYJAThl bopa,
3aKOH paJMOaKTUBHOIO pacnaja, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbl, 00JIACTH)
MIPUMEHUMOCTH;

OIPENENATh HAIIPaBJICHUE BEKTOPA MHAYKIMU MArHUTHOTO IOJIS IPOBOAHUKA
C TOKOM, cujibl Ammnepa u cuibl Jlopenua;

CTPOUTh UM OIHCHIBaTh H300paKEHHE, CO3[aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHTbl IO MCCIEAOBAHUIO (PU3UUECKUX SIBICHUN U
MPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX HW3MEPEHUU: MPU HTOM
dbopmynupoBaTh NpoodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTAa, COOUPAThH
YCTaHOBKY M3 NMPEIJIOKEHHOTO 000pY10BaHMsl, TPOBOAUTH ONBIT U (HOPMYIHPOBATh
BBIBO/IbI;

OCYUIECTBJIATh NPSIMbIE U KOCBEHHbIE U3MEPEHUS] PU3NUECKUX BEIUYMH, TPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH C HCIIOIb30BAHUEM MPSIMBIX
U3MEpPEHU: TPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHUPOBATH PE3yIbTaThl
MOJIy4YeHHONW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI U TrpaduKoB,
JIeNaTh BBIBOJIBI 10 PE3YJIbTATAM UCCIECIOBAHUS;

co0ro1aTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUHN HCCIEIOBAaHUM B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIENIOBAaTENbCKOW U MPOEKTHOM
NESATEIBHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacy€THBIE 3a7a4d C SIBHO 3aJaHHOW (PU3MUECKONW MOJENbIO,
UCIOJNB3YS (PU3HUECKUEe 3aKOHBI M IPUHIIUIBI, HA OCHOBE aHANIN3a YCIOBUS 3a/1a4uH



BbIOMpaTh (PU3NUECKYIO MOJENb, BBIAENATh (PU3MUECKHUE BEIMUYUHBI U (HOPMYIIBI,
HEO0OXOAMMBbIE I €€ PEIICHHs,, TPOBOJUTh PACUEThl M OLICHUBATh PEAJIbHOCTD
MOJIyYEHHOTO 3HAYEHUS (PU3UUECKON BEIIMYNHBI;

pelaTh Ka4eCTBEHHBIE 33/1a4M: BHICTPAUBAaTh JOTMYECKH HEMPOTUBOPEUNBYIO
LEMIOYKY PACCYKIEHUN C ONOpPOM Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(puznyecKue sIBICHUS;

UCIOJB30BaTh  MpPU  pEIIEHWHM  y4eOHBIX  3aJa4  COBpPEMEHHbIE
uH(GOPMAIIMOHHBIE TEXHOJOTUHU I MOUCKA, CTPYKTYPUPOBaHUS, HHTEPIIPETALIUN
U MpECTaBIICHUS yUeOHOU U HAYYHO-TIOMYJISIpHOW MH(OPMAaLIUY, MOTYyYECHHOU U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOJIy4aeMylo HH(POPMALUIO;

OOBSCHATh MNPUHIUNBI JEHCTBUS MAalIUMH, OpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS X 0€30MaCHOIO UCIIOJIb30BAHUS B MIOBCEIHEBHOM
KU3HY;

IPUBOANUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOUIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HKE B TOBCEHEBHOM >KU3HU IS
oOecrieueHrss 0€30MacCHOCTH MpU OOpalleHuu ¢ IpudbopaMu M TEXHUYECKHUMHU
YCTPOMCTBAMM, JJII COXPAHEHUS 3J0POBbS U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPY KAIOLIEH CPEE;

paboTaTh B TIpyINIE C BBINOJHEHUEM pa3IMYHBIX COLMAIbHBIX pOJIEeH,
IUIaHUPOBaTh pPabOTy TpyHnbl, PalUOHAIBHO PpACHPENENsATh OOSI3aHHOCTU MU
IJIAHUPOBATH JIESTEILHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBATHO OLEHUBATH
BKJIAJl Ka)KJJOTO U3 YYACTHUKOB I'PYIIIbI B pEHIEHUE pacCMaTpUBaEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KIIACC
KoaunuecTBO 9acoB DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (mudposbie)
Ne ni/m Kontpoannsie | IlpakTuyeckue
NMPOrpamMmbI Bcero o0pa3oBaTe/IbHbIE
padoTsI padoTsI
pecypchl
Paznea 1. PU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3nKa U METOAbl HAYYHOT'O O3HAHUS 2 bubmorexa [IOK
’ A Y https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHHUKA
2.1 Kunemaruka 5 brbmorera LHOK
https://m.edsoo.ru/7141bf72
29 Jlunamika 7 Bbubmuoreka [IOK
https://m.edsoo.ru/7141bf72
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Utoro no pazneny 18
Pa3znea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKON 9 1 bubnunorexa LHOK
’ TEOPUH https://m.edsoo.ru/7141bf72
3.2 OCHOBBI TEPMOJUHAMUKH 10 1 bubmorera LIOK
https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHUS BELIECTBA. 5 bubnunorexka LHOK

dazoBnIC nepexoabl

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



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

Hroro no pazgeny

24

Pasnean 4. DJIEKTPOJUHAMHUKA

bubanoreka IIOK
4.1 C) 10
Aektpoctati https://m.edsoo.ru/7f41bf72
49 ITocTOSIHHBINA 3JEKTPUYECKUN TOK. TOKH B 12 bubnuorexka [HOK
' pPa3IUYHBIX Cpeslax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

Koan4vecTBo yacoB JJIeKTPOHHbIE
HaunmeHoBaHMe pa3gesioB U TeM (ungpossie)
Ne ni/mt Koutpoabnbie | TlpakTuueckue
NMPOrpamMmbI Bceero o0pa3oBaTeJIbHbIE
padoThI PpadoThI
pecypchl
Paznea 1. QJIEKTPOJAUHAMUKA
11 MarnuTtHoe ToJie. DJIeKTPOMarHuTHas 1 1 3 Bbubnuotexa [JOK
' VHIYKIIHS https://m.edsoo.ru/7f41¢97¢c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHnu4eckne U 3NEeKTPOMArHUTHBIE 9 1 bubnuotexa [JOK
’ KoJeGanus https://m.edsoo.ru/7f41¢97¢
29 MexaHuvecKre U 3JIEeKTPOMAarHUTHBIE 5 1 bu6nmnorexa [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢c
2.3 Omnruka 10 3 bubnmorexa IIOK
https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPAUW OTHOCHUTEJBHOCTH

31 OcHOBEI ClleIMaTbHON TEOPUU 4 1 bu6nmnorexa HOK
OTHOCHUTEIHLHOCTH https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEeHTbI KBAHTOBOW ONTUKH 6 bubnnorexa IIOK

https://m.edsoo.ru/7f41c97¢



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

4.2 C 4
R, https://m.edsoo.ru/7f41c97¢
4.3 AToMHOE 1pO 5 bubnnorexa LIOK
https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 15

Paznea 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPOPU3UKU

Bbubanoreka [IOK

5.1 DJeMEHTBl aCTPOHOMUU U aCTPOPU3UKH 7 hitps-//m.cdsoo.ru/7f41c97c
Uroro no pazneny 7
Pazgen 6. OBOBIIAIOIIIEE ITIOBTOPEHUE

6.1 O6o0maroiiee NOBTOPEHHE 4 E:fi;;f;;ggﬁfmcwc
Uroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB JJIeKTPOHHbIE
Ne Hara nuppoBbIe
Tema ypoka Koutpoabnbie | IIpakTudeckne
n/n Bcero u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI padoTsI
pecypchl
®du3uka — HayKa o0 IPUPOJE.
1 q Y PHp 1 Bbubanoreka [IOK
ay4YHBbIE METO/IbI TO3HAHUS
Y https://m.edsoo.ru/ff0c32e2
OKPY’KaloIllIero Mupa
Ponb 1 MmecTo Gpu3nKHU B

) (bopMUPOBaHUU COBPEMEHHOM ) Bbubnuorexa [JOK
Hay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUIECKON e TETbHOCTH JIIOACH
MexaHnueckoe ABUKEHHUE.

3 OTHOCHUTETbHOCTh MEXaHHISCKOTO | Bbubmuoreka LIOK
newkeHus. [lepemenienre, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHue

4 PaBHOMEpHOE TpAMOIHHEITHOE 1 bu6nmnorexa [JOK
JIIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOJIMHENHOE 1 bubnnorexa [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e¢

6 CroOoaHoe majienre. Y CKOpeHue | bubnnoreka [IOK
CBOOOJHOTO MaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHoe 1BUKEHUE.

7 JBrm>keHne mMaTepuarbHOM TOYKHU IO 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Mpunmun otHocutensHoCcTH [anumnes. 1 but6mmorexa [JOK



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

I/IHepLH/IaJ'IBHBIe CHCTCMbI OTCUYCTA.
[TepBriii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuna. IIpunoun

bubanoreka [IOK

9 cyneprno3uuuu cuil. Bropoil 3akoH
yrep P . https://m.edsoo.ru/ff0c3be8
HprotoHa a1t MatepuanbHON TOUKH

10 Tpertuit 3axon HeroToHa 114 bu6nmorexa [JOK
MaTepUabHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro Tsarorenus. Cuna

11 xectu. [lepBas koc ecka Br6amorexa [IOK
TSDKECTH. Basi KOCMUY S

p https://m.edsoo.ru/ff0c3d00
CKOpOCTH

D Cuna ynpyroctu. 3akoH ['yka. Bec bub6mmorexa [JOK
Teja https://m.edsoo.ru/ff0c3el 8
Cuna tpenus. Koapdumuenr tpenus.

P b P Bu6mnorexa LIOK
13 Cuna coOnpoTUBJIEHHS NMPHU ABHKEHUU
https://m.edsoo.ru/ff0c3f76
TeJla B )KMJIKOCTH WUJIU rasze
[ToctynaTtenbHoe 1 BpamaTeabHOE

14 JIBWKEHHE a0COIIOTHO TBEPIOTO TETa. Bubmuoreka LIOK
Mowmenrt cuibl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tesa
NMnynbc MaTepHaIbHON TOYKH,

15 CHCTEMBI MaT€pPHUaAJIbHBIX TOYEK. bu6nmnorexa [HOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMITyJibca. PeakTuBHOE ABMKEHUE
Pabora 1 MOUTHOCTb CHJIBI.

16 Kunernueckas sHeprusi MaTepUaJIbHON bu6mmorexa [JOK
Touku. Teopema 00 U3BMEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETHYECKOW IHEPTUU

17 [TorenunanpHas SHEPTHUS. but6mmorexa [JOK



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
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[MoTeHaMpHAs SHEPTUS YIPYTO
ne(popMUPOBAHHOM MPYKUHBI.
[ToTeHnmanpHast SHEPrus Teia BOIU3u

MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[ToreHumanbHBIE U HETTOTEHIMAIbHbIE
cuibl. CBsI3b pabOTHI
HENIOTCHIOHNAJIBHBIX CHUJI C UBMCHCHUEM
MEXaHUYECKOU OHCPIrun CUCTEMBI TCII.
3aKOH COXpaHEeHUs MEXaHUYECKON
SHEPTUH

bubmmoreka LIOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas paboTa
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHUEM MEXaHUYECKON YHEPTUn
TeJa Ha MPUMEPEe PACTSIKESHUS
PE3MHOBOTO KTYTay

20

KonTponbHas paboTa 1o teme
«Kunemartnka. Jlmnamuka. 3aKOHBI

COXpaHCHUA B MCXAHUKE»

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

21

OCHOBHbIE MOJOKEHHUSI MOJIEKYJISIPHO-
KHHETHU4YeCcKol Teopuu. bpoyHoBckoe
newkenue. Audpdysus

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

22

XapakTep IBHKEHUSA U
B3aUMOJIEHCTBUS YaCTHIL] BEIIECTBA.
Mopnenu cTpoeHusl ra3oB, KUIKOCTEN

U TBEPABIX TEN

23

Macca monekyn. KonuuectBo
BeniectBa. [locTosiHHast ABorajapo

24

TemnoBoe paBHOBecue. Temrmeparypa



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

u e€ usmepenue. lllkana temnepatyp
Lenbcus

HUneanpneiii taz3 8 MKT. OcHoBHOE

bubanoreka [IOK

25
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AbGcomoTHas TeMIieparypa Kak Mepa
26 CpeaHell KUHETUYECKOU SHEPTUu bubnuoreka [IOK
JIBUYKCHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianelipona
27 3akoH /lanpToHa. ['a30BEIC 3aKOHBI
JlaGopaTopnas paGora
)3 «HccnenoBanrue 3aBUCUMOCTH MEXIY
napaMeTpaMy COCTOSTHHS
pa3peskeHHOTO Ta3a
29 M3omporneccsl B Ui€alibHOM Ta3e U UX Bbubmuoreka LIOK
rpadudeckoe mpeacTaBIcHUE https://m.edsoo.ru/ff0c570e
BuyTpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 criocoObI e€ u3MmeHeHus. KonmuectBo bubnunoreka [IOK
TEIJIOTHl U pabora. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrUsl OJTHOATOMHOTO HJI€aJTHbHOTO
rasa
31 B Bubnuoreka LIOK
Wbl TeTUTOTIepeIadn
P https://m.edsoo.ru/ff0c5¢c36
Y nenpHas TEIUNIOEMKOCTH BEIIECTBA.
bubmmoreka LIOK
32 KonnuecTBo TemnoTel npu
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenave. AnunabaTHbBIN TpoIece
13 IlepBblil 3aKOH TEPMOJUHAMUKY U €70 bubnnorexa [JOK

PUMEHEHHE K U30TpoIieccam

https://m.edsoo.ru/ff0cSefc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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HeoOpatumocTh mporeccoB B

34 one. BTODOM K0 bubnuorexa [JOK
npu . Bropoit H
PHpOA P https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU

15 [Mpunnun neiicreus u KI1JI TemnoBoit Bbubnnoreka [IOK
MAaIllMHbI https://m.edsoo.ru/ff0c600a

36 Hwuki Kapuo u ero KII/]

17 DKOJIOTHUECKHE MPOOIIeMbI
TEIJIOPHEPreTUKHU

13 O6o6maromuii ypok «MomnekysipHas Bbubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KoHnTponbHas pabora no reme

39 «Momnek ast ¢puzuka. OcHO brbanorexa LIOK

spHasi pu3uka. OCHOBBI
neRyep https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI»

40 [TapooOpazoBaHue U KOHACHCALIUS. bubmmorexa [HOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCHUTEIIbHAS

41 BJIQXKHOCTH BO3Ayxa. HachleHHbIi bubmorera [IOK

Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucraminueckue u

47 amopdHsbIe Tena. AHU30TPOIUS bubmmorexa [HOK
CBOMCTB KpucTaioB. JKujakue https://m.edsoo.ru/ff0c6510
kpuctayuibl. COBpeMEHHBIE MaTepHalIbl
[ImaBneHne M KpUCTAUIM3aLIKS.

43 VienbHas TeroTa MJaBlICHUS Brbmmorexa LTOK

s ' https://m.edso0.ru/ff0c6708
CyOnumarnus
b K
44 YpaBHEHHE TEIUIOBOTO Oaianca nosmorexa O

https://m.edsoo.ru/ff0c6820
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OnekTpuzanus Ten. DNeKTPUISCKUi

45 n Bubnuorexa IJOK
3apsi. J(Ba BUIa 3EKTPUUYECKUX
AL A P https://m.edsoo.ru/ff0c6bee
3aps10B
IIpoBOOHUKH, TUITTIEKTPUKHU U
P P Bubnuorexa IJOK
46 MOJIYITPOBOTHUKH. 3aKOH COXpaHEHUS
https://m.edsoo.ru/ff0c6bee
3JIEKTPUYECKOTO 3apsiia
B3aumopeiicTBue 3apsanoB. 3aKOH
47 Kynona. ToueuHblii 35I€KTpUYECKUIA bubmorera [IOK
Y ' P https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsx€HHOCTh 3IIEKTPUIECKOTO
48 noJis. [IpuHnun cynepno3unuu Bbubnuoreka [JOK
BIIEKTPUUYECKUX ToJeH. JInHum https://m.edsoo.ru/ff0c6df2
HATIPSIKEHHOCTH
Pabora cuit aekTpocTaTH4ecKoro
49 nons. [lorennuan. Pasnocts bubmmorera [IOK
' ’ https://m.edsoo.ru/ff0c6£00
MOTEHIINAI0B
[IpoBOHMKHY U TUDJIEKTPUKH B
P P Bu6mnorexa IIOK
50 ANEKTPOCTATUYECKOM IOJIE.
https://m.edsoo.ru/ff0c7018
JwdnexkTpudeckas MPOHHUIIAEMOCTb
. bubnuoreka [{JOK
51 Onekrpoémkoctb. Konagencarop 1
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh IMJIOCKOTO
52 KOH/IEHCAaTOpa. DHEPTUsl 3apsHKEHHOTO buGamorexa LIOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOopa
53 JlaboparopHas pabdota "M3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa"
54 [IpyHIMD NEUCTBHUS U TPUMEHEHHUE

KOHACHCATOPOB, KOIMMPOBAJIBLHOTO



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

anmnapara, CTpyHHOr0 pUHTepa.
DNeKTpocTaTUYecKast 3allHTa.
3azemiieHue 3IIEKTPOIpruOOpOB

55

DNEKTPUYECKUIN TOK, YCIOBHUS €r0
cymectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. HanpsixeHue.
Conportusnenue. 3akod Oma s
ydacTka Ienu

56

[TocnenoBarensHOE, apauiebHOE,
CMEIIAaHHOE COeIMHECHHE
npoBOAHUKOB. JJabopaTopHas pabora
«3yueHne CMEIIaHHOTO COeTUMHEHUSI
PE3UCTOPOBY

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

57

PaboTa 1 MOIITHOCTB AJIEKTPHIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /1711 TOJIHOM (3aMKHYTOI)
anexTpuyueckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«3mepenne JJIC uctouHuka ToKa U
€ro BHYTPEHHEI0 COIPOTUBICHUS»

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

59

DNEeKTPOHHAsT MPOBOAUMOCTD TBEPABIX
METaJJI0B. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJJIOB OT
TemmnepaTypbl. CBepXIpPOBOANMOCTD

60

DJIEKTPUUYECKUN TOK B BaKyyMe.

CBOICTBa JIEKTPOHHBIX ITyYKOB

61

[TorynmpoBOHUKH, MX COOCTBEHHAs U
npuMecHasi mpoBoguMocTh. CBoMCTBa
p—n-nepexona. IlomynpoBogHUKOBEIE

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0c84ae



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

PUOOPHI

DJIEKTPUUYECKUN TOK B paCTBOpax 1

62 pacriaBax 3JeKTPOJIUTOB. | bubnuotexa [LJOK
DJIEKTPOIUTHYECKAST JUCCOLUALIMS. https://m.edsoo.ru/ff0c82ba
DneKTponu3
DNEeKTPUYECKUI TOK B ra3ax.

63 CaMoCTOSITeTbHBIN U | bubnuoreka [IOK
HECaMOCTOSITeNIbHBIN pa3psia. MomaHusl. https://m.edsoo.ru/ff0c84ae
ITna3sma
DneKkTpuueckue npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa IJOK
npuMeHenue. IIpaBuna TexHHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0mmaronuii ypox | bubnuoreka [JOK
«DNEeKTPOIMHAMHUKA» https://m.edsoo.ru/ff0c88be
Kontponbsnas pabora mo teme

66 «Inextpocraruka. [locTossHHBIN 1 bubmmorexa [JOK
37€KTpUdYeCKuii TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 PesepsHblil ypok. KoHTponbHas 1 bubnnorexa [IJOK
pabota mo teme "DIeKTpoJMHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O6o0maronmii ypok ! bu6nmnorexa [HOK
o remaMm 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB IIO 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoanuyecTBo uacoB JIeKTPOHHbIE
Ne Hara nudposBbie
n/n Tema ypoxa Bcero Konrpoavibie | Ipaxtirieckie u3ydeHusi | oOpa3oBaTe/bHbIE
padoTsI padoTsI pecypebl
[TocTosiHHBIE MATHUTHI U UX

1 B3auMoOJieiicTBHE. MarHuTHOE II0JIE. 1 bubnuorexa IJOK
Bekrop marautHOM MHAYKOUH. JInHUM https://m.edso0o.ru/ff0c9778
MarHUTHOW UHIYKIIUH
MarHuTHoe 1noJjie MpoOBOJHUKA C

, TokoM. OnbIT Dpcrena. ) bu6anoreka [IOK
B3aumopeiicTBue NPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas pabota «3yuenne ! | bubnmorexa [JOK
MarHUTHOTO IOJISI KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBME MarHUTHOTO TIOJISI HA
IPOBOJHUK ¢ TOKOM. Cuina Ammepa.

4 JlaGopaTopnas pabota 1 | bubnmnorexa [JOK
«HccnenoBanue NeficTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBME MAarHUTHOIO MOJISI Ha

5 JBWXKYILYIOCS 3apsyKEHHYIO YacTHILY. ) bubnuorexka LHOK
Cuna Jlopenna. Pabora cuibl https://m.edsoo.ru/ff0c9df4
Jlopenna

6 OnexTpoMarauTHas WHAYKIws. [ToTok 1

BeKTOpa MarHuTHOM MHAYKIMU. DJ1C



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

WHJIYKITUU. 3aKOH 3JE€KTPOMarHUTHOM
naaykuun dapanes

JlaGopaTopnas pabora
«HccnenoBanue sIBICHUS
JJIEKTPOMATHUTHOW WHIYKIIUH

bubanoreka IIOK
https://m.edsoo.ru/ff0cal 50

NHaykTUBHOCTD. SIBIEHUE
camouHAykimu. DJIC caMOMHIYKIUY.
DHeprusi MarHUTHOTO MOJIS KaTYIIKU C

TOKOM. 9H6KTpOMaFHI/ITHO€ I10JIC

Bbubnuorexa IJOK
https://m.edsoo.ru/ff0ca600

TexHuueckne ycTpoucTBa U UX
MpUMEHEHHUE: TOCTOSIHHbIE MarHUTHI,
3JIEKTPOMAarHUThI, 3JIEKTPOIBUTATENb,
YCKOPUTEIIH dJIEMEHTAaPHBIX YaCTHI],
WHIYKI[MOHHAas [1eYb

10

O6o00maromuii ypok «MarauTHoe
noJie. DIEKTPOMAarHuTHAasT WHIYKIIWS

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cabl2

11

KontponbHas paboTa o teme
«MarnuTtHoe noie.
DNEeKTpOMarHuTHas WHAYKLHSD»

bubnuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKHE
Kosiebanus. ['apMoHMUYecKue
KoJjebaHus. YpaBHEHUE

TapMOHHMYECKHUX KoJeOaHui.

[IpeBpaienue Hepruu

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

13

JlaGopaTopnas pabora
«HccmemoBanre 3aBUCHMOCTH
MepPUoJIa MaJIbIX KoJIeOaHUM Irpy3a Ha
HUTH OT JAJIMHBI HUTH U MacChl TPy3a»



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

14

KonebarenbHbril KoHTYp. CBOOOIHBIE
SJICKTPOMAarHuTHBIC KoJicOaHus B
UJIealIbHOM KOJIeOaTeIbHOM KOHTYPE.
AHanorus MexIy MEXaHUYECKUMHU U
SJICKTPOMAariuTHBIMHA KoJIeOaHUSIMU

bubnnoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTHH B HI€AIbHOM
KOJIeOATEIbHOM KOHTYpe

bubmmoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o 3aTyXarOIUX
KojebaHusX. BeIHyKeHHbIE

MeXaHnYecKue Koiebanus. PesoHaHc.

BbIHY X IeHHBIC 3JIeKTPOMArHUTHBIC
KOoJIe0aHus

Bbubanoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblii TOK. CHHYCOHUANIbHBII
repeMeHHbIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U
JEHCTBYIOILEE 3HAUEHUE CUIIBI TOKA U
HaIpsHKEHUs

bubnuoreka [{OK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IponsBoacTso,
nepejaya u norpedieHue
ANEKTPUUECKON IHEPTUU

19

YCTpONCTBO U IPAKTUYIECKOE
IIPUMEHEHNUE JJIEKTPUIECKOTO 3BOHKA,
reHepaTopa IEPEMEHHOIO TOKa,
JINHUHU 3JIEKTponepenayd

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTrM4EeCKHE PUCKU IIPU
HPOU3BOJCTBE IEKTPOIHEPTHUH.
KynbTypa ncnonb3oBaHus



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

3JIEKTPOIHEPTUU B MOBCEIHEBHON
KU3HU

MexaHn4ecKre BOJIHBI, YCIOBHUS
pacmpoctpanenus. [lepuon. CkopocTh

bubanoreka IIOK

21
pacnpoCTpaHEeHUs U JJIWHA BOJHBEL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie ¥ TPOAOIbHBIE BOJIHBI
2 3Byk. CkopocTb 3ByKa. [ poMkocTh bubnuorexa [HOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJIHBI, HX
. Bubnnoreka [JOK
23 cBolicTBa u ckopocTh. lllkana
https://m.edsoo.ru/ff0ccfe
AIEKTPOMATrHUTHBIX BOJH
[IpuHIIMIIBI paIUOCBS3H U
24 TeneBujieHus. Pa3Butue cpeacts
cBs3u. Paguonokanus
25 KonTtponbnas pabora «Kosnebanus u bubnuoreka [{OK
BOJIHBID» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHeitHOe pacripocTpaHeHue
2% CBETa B OJHOPOJIHOMU CpeJe. bubnuoreka [JOK
ToueuHblil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxenue cBeTa. 3aKOHBI
Bbubmuoreka [IOK
27 orpakeHus ceera. [loctpoeHne
. https://m.edsoo.ru/ff0cd4e0
n300pakeHUi B IIIOCKOM 3epKaje
IIpenomnenue ceera. IlomHoE
)8 BHyTpeHHee oTpakeHue. [IpenenbHslii bubnuoreka [JOK
YI'OJI IIOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd716
OTpakeHUs
29 JlaGopaTtopnas pabora «M3mepenue bubnuorexka HOK



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

IMoKaszaTejisd NpCIOMIICHUA CTCKJIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoenne nzoOpakeHuit B

Bbubnnoreka [IOK

30 nunaze. Dopmyna TOHKOW JTHMH3HI.
https://m.edsoo.ru/ff0cddle
YBenuueHue JTUH3bI
JlabopatopHas paboTa
31 «HMccnenoBanue cBOMCTB
M300pakKeHUH B JIMH3AX»
Hucnepcus cera. Ci10XKHBIN cOCTaB
1 oenoro cBeta. L[BeT. JlabopaTopHas
pabora «Habmronenue nucrnepcun
CBETa»
1 WuTtepdepenmus ceera. Audpakmms bubnuoreka [HOK
ceeta. [{udpakumonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmmorexa HOK
Ilonspuszauus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue npuOOpsI U yCTPOUCTBA U
yCIIOBUSI MX 0€30MacCHOTO MPUMEHEHUS
I'panuibl TPUMEHUMOCTH
36 KJlaccuueckoi MexaHuku. [loctynarsl bubmmorexa [HOK
CHEUAILHOU TEOpUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH.
37 3 bubnuoreka [{JOK
aMeJICHNE BPEMEHH U COKpaIlleHUe
p p https://m.edsoo.ru/ff0cfa42
JUTHHBI
OHeprusi 1 UMIYJIbC PENATUBUCTCKON
. bubnuoreka [JOK
38 yacTullbl. CBA3b MACChI C SHEPTUEH U
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHs TTOKOSI
39 Kontponbnas padora «OnTuHKa. bubnnoreka [[OK



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

OcCHOBBI cllelIMajJbHON TEOPUU
OTHOCHUTEIIbHOCTH»

https://m.edsoo.ru/ff0cf610

®otonsl. ®opmyna Ilnanka. DHeprug

bubanoreka IIOK

40
Y UMIyJibc poTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCTIE/IOBAaHHUE EuG 10K
noInoTEKa
41 otoaddekra. O A.T.
porospexT TIBITE! https://m.edsoo.ru/ff0cffc4
CroieroBa
3akoHsI poTorPdexra. YpaBHeHHE
. qv) P P Bubnnoreka [IOK
42 Ditnmreiina 1 Gorosddexra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» dortospdexra
JlaBnenue ceeta. OnwiTe! I1. H.
43 JlebeneBa. XumMuueckoe IEHCTBUE bubnmorexa [IOK
AICBa. A https://m.edsoo.ru/ff0d04a6
cBETa
TexHuueckne ycTpoucTBa u
44 MPAKTHYECKOE TPUMEHEHHE:
¢doroaneMeHT, GOTOAATUHK,
cotHeYHast 6aTtapesi, CBETOANO
45 Pemenune 3aga4 o reme «971€MEHTHI bubnuoreka [JOK
KBAHTOBOM OIITHUKW» https://m.edsoo.ru/ff0d0302
Mogaens atoma Tomcona. OIBITEI
Bbubmuoreka [IOK
46 Pesepdopna mo paccessHUIO O-4aCTHIL.
https://m.edsoo.ru/ff0d091a
IImanerapHas Mozess aTomMa
b K
47 [Toctymater bopa nommorexa IO
https://m.edsoo.ru/ff0dOafa
Wznyuenue u noriomeHne GOTOHOB
48 IpH IIEPEX0Jie aTOMa C OJHOT'O YPOBHS bubmorexa [IOK
p pexon . a yp https://m.edsoo.ru/ff0d0afa
SHEPrHu Ha APYro. Buasl ciekTpos
49 BommoBsle cBoiicTBa yacTuI. BoaHBI bubmuoreka [IOK



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
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

ne bpoins. KopnyckynsipHo-
BOJIHOBOM ayanu3Mm. CIOHTaHHOE U

BBIHYKICHHOC M3JIYUYCHHUC

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuo cocraBa
PaZMOAKTUBHOTO H3ITyYeHHUS

bubanoreka IIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6eta-, ramma-
u3nydenus. BiausHue
palMOaKTUBHOCTHU Ha )KUBbIE

OpPraHUu3MBI

52

OTkpbITHE IPOTOHA U HEUTPOHA.
N3oTonsl. Anbda-pacnan.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-

pacnan. 'amMa-u3inydeHue

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

53

DHeprusi CBSI3W HYKJIOHOB B siJIpe.
SnepHbie peakiuu. SAnepHbIid
peaktop. [Ipo0iaemMbl, IEPCIICKTUBEI,
3KOJIOTUYECKHE ACTIEKTHI SI/IEPHOI
SHEPTreTUKU

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

54

DneMeHTapHble YacTullbl. OTKpbITHE

no3uTpoHa. MeTo 1l HabIIOACHUS U
pEerucTpanuy 31eMEHTapPHbBIX YaCTHIIL.
Kpyrnstii cron «@yHnaMeHTalIbHbIE
B3auMoJeicTBus. EAUHCTBO

¢r3nIecKoil KapTUHBI MUPa»

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

55

Bup 3Bé3qnoro Heba. Co3Be3mus,
SIpKUe 3BE3/bI, TUTAHETHI, UX BHIAMOC
nekenue. CoaHeunas cCUCTEMA



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connue. ConHeYHast aKTUBHOCTb.
UcTtounuk sneprun ConHia v 3BE3]1

57

3BE31bI, NX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IbI TJIaBHON
IOCJIe0BaTEIbHOCTU. BHyTpeHHEee
crpoeHue 3B€31. CoBpeMeHHbIE
NpeaACTaBJICHUSA O IMPOUCXOXKICHHUU U
sBomtonuu CosHLA U 3BE3]

58

Muneunsiii [TyTe — Hama [Nanaktuka.
[Tonoxxenue u npuxenne ConaHua B
lamaktuke. ['anaktuku. YépHbIe
JBIPBI B IIpax rajlaKTUK

59

Bceenennas. PazOeranue ranakTuk.
Teopus bonbioro B3psiBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie nmpo0ieMbl acTpPOHOMUH

61

KonTtponwsHas pabora «11€eMeHTHI
ACTPOHOMMHU U aCTPOPHUIUKN»

62

O6o6maromuii ypok. Ponb ¢pusuku
aCTPOHOMHM B DKOHOMHUYECKOU,
TE€XHOJIOTUUYECKOM, COLIMaIbHOU U
ATUYECKOU chepax nedaTebHOCTH
JenoBeKa

63

O6o0maromuii ypok. Posis u mecto
(GU3UKU U aCTPOHOMUHU B
COBPEMEHHOW Hay4YHOU KapTUHE MHUPA

64

O06o6maromuit ypok. Posb




¢busndeckoil Teopur B (HOPMUPOBAHUHU
MpeACTaBIeHUN 0 (PU3NIECKOM
KapTUHE MUpa

65

OO6o6maromuit ypok. Mecto
(bu3nIeCcKO KapTUHBI MUpPa B 00IIEeM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJICTABIEHUN O MpUpPOJE

66

PezepBHbIil ypok. MarautHoe nose.
DJIeKTpOMarHuTHasi MHIyKIUs

67

PesepBHbiil ypok. Onrtuka. OCHOBbI
ClieliMaabHON TEOpUU
OTHOCHUTEJIBHOCTH

68

Pesepusiif ypok. KBanTtoBas Qusuka.
DJIEMEHTBI aCTPOHOMUH U

acTpopu3NKu

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

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

» ®usnka, 10 kmacce/ KacesinoB B.A., O6111eCTBO ¢ OrpaHUYEHHON
OoTBETCTBEHHOCTHIO «JIPODA»; AkuinonepHoe oomiecTBo «M3narenbcTBo
«IIpoceemenue»

» dmsuka, 11 krace/ KacessaoB B.A., OG11ecTBO ¢ OrpaHUYeHHOM
oTBeTCTBEHHOCTHIO «JIPODA»; AktinoHepHoe o011ecTBo «31aTenbeTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
[Iporpamma kypca duszuku st 10—11 kimaccoB. bazosslit ypoBens (aBTop B.

A. KacbsiHOB)

YMK «®Pwusuka. 10 knacc. ba3oBbiil ypOBEHbY

1. ®usuka. 10 knacc. ba3oBblil ypoBeHb. YUEOHUK C DIEKTPOHHBIM
npuioxeHueM (aBtop B. A. KacesiHoB).

2. ®usuka. 10 kimacc. ba3osiit ypoBens. Metoaunueckoe nocobue (aBtop B.
A. KacbsiHOB).

3. ®usuka. 10—11 knaccsl. ba3oBbiii ypoBenb. TeTpanb st 1a00paTOPHBIX
pabort (aBropsl B. A. Kacesinos, B. A. KopoBun).

4. ®uzuka. 10—11 xnaccel. ba3oBelil ypoBeHb. KoMILIEKT TeTpaaet ams



KOHTPOJIBHBIX padoT (aBTop B. A. KacbsiHOB)
5. ®usuka. 10 knace. Jlugakruueckue KapTouku-3aganus (aBTopel M. A.

VYmakos, K. M. Ymakos).

YMK «®usuka. 11 kiacc. ba3oBblil ypoBEeHb»

1. ®usuka. 11 kiacc. ba3zoBeiil ypoBeHb. YUeOHUK € 3JIEKTPOHHBIM
npuioxxeHnueM (aBTop B. A. KacbsiHOB).

2. ®usuka. 11 kinacc. ba3osiit ypoBens. Metoaunueckoe nocodue (aBrop B.
A. KacbstHOB).

3. ®usuka. 10—11 knaccsl. ba3oBbiii ypoBeHb. TeTpab it 1a00paTOPHBIX
pa6or (aBTopsl B. A. KacesHoB, B. A. Kopoun).

4. ®uzuka. 10—11 xnaccel. ba3oBsiil ypoBenb. KoMIekT TeTpaaei ais
KOHTPOJIbHBIX paboT (aBTopsl B. A. Kacesanos, . B. Urpsimios).

5. ®usuka. 11 knacc. Jlugakrruueckue KapTouku-3agaHus (aBTopsl M. A.

Vmakos, K. M. Ymakos).

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1 http://nsportal.ru - connansHas ceTh paOOTHUKOB 00pa30BaHMSI.

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

3 http://festival.1september.ru/articles/ - pecTuBanb negarornueckux uaeu

«OTKpPBITBIA YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www fizika.ru/ - caliT 1151 yuureneit U3NKU U UX YIYCHUKOB.
5 http://www.physics.ru/ - MaTepuansl o GpusmnKe.
6 www . ege .edu.ru - undopmanmonnsiii mopran EI'D.

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


http://www.fizika.ru/
http://www.physics.ru/

