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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro o01iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHWUW M TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM TmporpaMmbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ yd€ToMm
dbenepasibHOM paboyeill mporpaMmbl BOCIHUTAHMS M KOHIEHIUU TPENoJaBaHus y4yeOHOTro
npeamera «®Puszmka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit denepanuu,
peanu3yrouMX OCHOBHBIE 00pa30oBaTEIbHbIE TPOTPAMMBI.

Conepxanue mporpamMmbl 1o (pu3uke HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAayyHOW KapTuHbl Mupa oOydarommxcsi 10—11 kmaccoB mpu oOydeHun ux Qusuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESATENIBHOCTHOrO mojaxoja. [Iporpamma mo ¢usnke
cootBeTcTBYeT TpeboBanusaM PI'OC COO Kk miaaHUPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pe3yjibTaTaM OOYUYEeHUS, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh peanu3aluu
MEKIPEIMETHBIX CBSI3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU YUe€OHBIMU MpeaMmeTamu. B Helt
OTPENENSIIOTCS OCHOBHBIE 1M H3y4YeHUsT (UBUKM HAa YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHusl, IUJTAaHUPYEMbIE pE3yJbTaThl OCBOCHUA Kypca (UBUKUA: JUYHOCTHEIE,
MeTarpeIMETHbIC, TpeIMETHbBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e TIUIAHUPYEMBIC PE3YJbTaThl OCBOEHHUs Kypca (u3MKu Ha 0a30BOM YpOBHE, B TOM

YHCIIe MPEAMETHBIE PE3YNIbTATHI MO ToAaM 00yUeHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaMm o0ydeHusl.

®du3nka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPObI, BHICTyNAs B KadecTBE
y4eOHOTO mpeaMeTa B IIIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHHU 00
okpyxaroieM Mupe. IkonpHBIN Kypc PU3UKKH — CHCTEMOOOpa3yIOIIUN 1Jisl €CTECTBEHHO-
HAy4YHBIX y4E€OHBIX MPEIMETOB, MOCKOIbKY (PH3NYECKHE 3aKOHBI JIeKAT B OCHOBE MPOIECCOB
U SBJICHUH, M3y4aeMbIX XUMHUEH, Ouosorueu, gusmueckoit reorpadueil m acTpOHOMHEH.
Hcnonb3oBaHWe W aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHUU OIpeesseT XapakTtep U
pa3BUTHE Pa3HOOOpA3HBIX TEXHOJIOTUH B cdepe HDHEpreTukd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, MOJYyYEeHHUs] HOBBIX MAaTEpUAJIOB C 3aJIaHHBIMU CBOMCTBaMHU W Jpyrux. M3yueHue
(Y3UKM BHOCUT OCHOBHOW BKJIaJl B (DOPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOyuaroruxcsi, B (HOPMHUPOBAHUE YMEHUNM NPUMEHSTh HAyYHBI METOJ TO3HAHHUS TIPH
BBITIOJTHEHUHU UMU YU4E€OHBIX UCCIIEAOBAHUM.

B ocHOBY kypca Qu3uKku I8 YpOBHSI CpeAHEro OOIIEro oOpa3oBaHMs TOJIOKEH s
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 OCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM ¢ HEW KypC SIBISETCS JIOTHYECKU 3aBEPIIEHHBIM,
OH COJCPKUT MaTepHall U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOMH,
TaK 1 COBPEMEHHOHN (U3HKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (U3MKA OOBbEeIUHEH
BOKpYT ¢usnueckux Teopuii. Bemymmm B Kypce siBnsieTcs (opMUpPOBAHUE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BELIECTBE U MOJIE.



Hoes  eymanumapuzayuu. EE  peanmuszanms — mpenrnoyiaraeT — MCHOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIMaNa (PU3HUECKON HAayKH, OCMBICICHHE CBA3U Pa3BUTHs (PU3UKU C
pazBuTHEM OOILIECTBAa, a TaKXKE C MHMPOBO33PEHUYECKMMHM, HPABCTBEHHbIMU U
HKOJIOTMYECKUMU IIPOOIEMaMHu.

Hoes npuxnaonoii nanpaenennocmu. Kypc ¢usuku mnpeamnonaraer 3HAKOMCTBO C
IIUPOKAM KPYTOM TEXHMUYECKHUX W TEXHOJOTHYECKHX MPUIOKEHUH H3yUYEeHHBIX TEOpUH U
3aKOHOB.

Hoesn osxonocuzayuu peannsyeTcsi MOCPEACTBOM BBEACHMS JIEMEHTOB COJIEp)KaHUS,
HOCBSIILEHHBIX SKOJIOTMUECKUM MPo0IeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM
TEXHUKH W  TEXHOJOTWH, a Takke OoOCyXIeHus mpoOieM  paluoHaIbHOTO
MIPUPOIOTIONB30BAHUS U IKOJIOTHIECKOW OE30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTAMU Kypca (PU3MKHU Ha YPOBHE CPEIAHEr0 OOIIEro oOpa3oBaHus
ABIIAIOTCS (hr3nueckue Teopuu ((HopMHpOBaHHUE MPEACTABICHUM O CTPYKTYpe MOCTPOCHHUS
busznueckoil Teopuu, poiau (HyHAAMEHTATbHBIX 3aKOHOB M TPUHIIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJIC, TPAHUIAX TPUMEHUMOCTH TEOPHIA, AJIs1 OTIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-eSATEIbHOCTHBIA TOAX0 B Kypce (PM3MKHU peallu3yeTcsl MPEexkae BCEro 3a
CU€T OpraHu3alldy 3KCIEPUMEHTAIBHON JesTeNbHOCTH oOyuaromuxcs. Jns 6a3oBoro
YpOBHSI Kypca (DM3HKH — 3TO HCIOJIH30BAaHUE CHUCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U J1a00paTOpHBIX pabOT, KOTOPBIE B MpOrpaMMe Mo (pu3suke 0ObEeINHEHBI B
OOIIMI CHHCOK YYEHHMYECKHX IPaKTUYeCKUX padoT. BrljeneHue B yKa3aHHOM IEpeyHE
7a00paTopHbIX padOT, NPOBOAMMBIX JUISI KOHTPOJSL M OLIEHKH, OCYLIECTBIIETCS
y4yacTHHUKaMu 0Opa30BaTENbHOrO Ipoliecca HCXOAs W3 OCOOEHHOCTEM IUIaHMPOBAaHUSA U
ocHameHus: kabunera Qusuku. [Ipu 3TOM obecmeunBaeTcsi OBNaJCHHE OOYUYAIOIUMUCS
YMEHHSIMH TPOBOJIUTH KOCBEHHBIC M3MEPEHUs, MCCIIECIOBAHMS 3aBUCUMOCTEH (PHU3NUIECKHIX
BEJIMYMH U MIOCTAHOBKY OMNBITOB MO IPOBEPKE MPEIT0OKEHHBIX TUIIOTES.

bonblioe BHUMaHuE yAeNseTcs pPELIeHHIO pacu€THBIX M KayecTBEHHBIX 3anad. I[lpu
ATOM IS PacuETHBIX 3a7a4 MPHOPHUTETOM SIBISIFOTCS 3a7aud C SIBHO 3aJIaHHON (PU3UIecKOon
MOJIETIBIO, TTO3BOJIAIOIINE MMPUMEHSITH U3YUCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszena Kypca, Tak ¥ MHTETpUPYS 3HAHUS U3 Pa3HBIX pa3fenioB. J[s KauecTBEHHBIX 3ajad
IPUOPUTETOM SIBJIAIOTCS 3aJaHUsl Ha OOBSICHEHHE MPOTEKaHUS (U3UYECKUX SBJICHUH U
IIPOIIECCOB B OKPY’KAIOIIEH KU3HHU, TPEOYoIHe BhIOOpa (YU3NISCKOM MOJICIIH JIJIsI CUTYaIlnH
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusiMu PI'OC COO Kk MarepuasbHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca (PUM3HKK HA YPOBHE CPEIHETrO
o01m1ero o6pa3oBaHus TOJKEH U3y4aThCsl B YCIOBUAX MPEIMETHOTO KabuHeTa (PU3MKU WM B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAy4yHOro Iukia. B
kaOuHeTe QU3MKK JOJKHO OBITh HEOoOXoAMMOE JlabopaTopHOE O00O0pyIOBaHUE IS
BBHITIOJTHEHMSI YKa3aHHBIX B MporpaMMe Mo (u3uKe YYCHHUECKHX MPaKTUYECKHX paboT U
J€MOHCTPALIMOHHOE 000pYy/I0BaHUE.

JleMOHCTpallMOHHOE 00OopynoBaHUE (POPMHUPYETCS B COOTBETCTBHM C TNPUHIUIIOM
MUHUMAIBHON JOCTATOYHOCTH M 00ECIIeYMBAET MOCTAHOBKY MEPEUYHCICHHBIX B MPOrpaMMe



1o (U3UKe KIFOUYEBIX JEMOHCTPALUN I UCCIEIOBAHUS U3y4aeMbIX SBJIEHUI U MPOILIECCOB,
SMIOUPUYECKUX U (PYHIAMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHII.

JIaGopaTopHoe 000pynOBaHUE ISl YUEHUUYECKUX NMPAKTUYECKUX paboT popMupyercs B
BUJIE TEMAaTUYECKMX KOMIUIEKTOB U OOECIEUNBAETCS B PACUETE OJAHOIO KOMIUIEKTA Ha JIBYX
oOyuaromuxcs. TeMaTnyeckue KOMIUIEKTBI JTaOOPaTOpPHOrO OOOPYIOBaHMS JOJKHBI OBITh
MOCTPOEHBI HA KOMIUIEKCHOM HCTIOIb30BAaHUH aHAJIOTOBBIX U HU(PPOBBIX MPHOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUI€ HU(POBBIX JAOOPATOPUIA.

OCHOBHBIMU 1IEJIIMU U3Y4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHpOBaHHWE HMHTEpPECa W CTPEMJICHUS OOYYalolUXCsi K HAyYHOMY H3YyUYECHHIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUECKHUX CITOCOOHOCTEH;

pa3BUTHE TPEIACTABICHUH O HAYYHOM METOJe TO3HAaHUA U (HOPMUPOBAHHE
UCCJIeI0BATEIHLCKOIO OTHOIICHHUS K OKPYKAIOUIUM SIBIICHUSIM;

dbopMHpOBaHHWE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjibTaTa H3yUYEeHHUsS OCHOB
CTPOCHUSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHUU OOBSCHSITH SIBJICHUS C HCIOJIb30BaHUEM (DPU3NUECKUX
3HaHUU U Hay4YHBIX JJOKAa3aTEIbCTB;

dbopMHpoBaHUE TPEJACTABICHUN O poiu (PU3MKU IS Pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH.

JlocTkeHHne 3THX 1ele o0ecreunBaeTCs pelieHHeM CIEIYIOIMUX 3a/1ad B MpoIecce
M3y4YeHHs Kypca (PU3UKH Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus:

NpUOOpPETeHHEe CHUCTeMbl 3HaHUKW 00 OOmKX (PU3NUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUSIX, BKIIIOYAS] MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOINHAMHUKY,
KBaHTOBYIO (PU3UKY U JIE€MEHTHI aCTPOPU3UKHY;

dbopMupoBaHHEe YMEHHU NPUMEHATh TEOPETUUECKUE 3HAHUSA i1 OOBSICHEHUS
bu3uYEeCKUX SIBJICHUW B MOPUPOJAE U JJIsl TPUHATUS TPAKTUUECKUX PEIICHUN B
TIOBCEIHEBHOM KM3HU;

OCBOCHHE CIOCOOOB PEIICHMSI PA3IMYHBIX 3a7a4 C SBHO 3aJaHHON (PU3NUYECKOM
MOJZICNIbIO, 3aJa4, MOJPAa3yMEBAIOIIMX CaMOCTOATENbHOE Cco3JaHue (U3nYecKoi
MO/IEJIN, aICKBATHOW YCIIOBHSM 3a]1a4U;

MOHMMaHue (PU3UYECKUX OCHOB U MPHUHIIMIIOB JIEUCTBUS TEXHUUECKUX YCTPOUCTB U
TE€XHOJIOTUYECKUX ITPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAMU  CAMOCTOSITEJIBHOIO  IUIAHUPOBAHUSA W IPOBEICHUS
bU3UYECKNX  OSKCINEPUMEHTOB, aHaJIM3a W  HUHTEpHpeTanuu  uHdOpMaluH,
ONIPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3IaHUE YCIIOBUW JUISI PAa3BUTUS YMEHHUM IPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha u3yuenue ¢usuku (0a30BBI YPOBEHB) HA YPOBHE CPEIHETO 00IIEero oOpa3oBaHUs
otBoauTcst 136 yacos: B 10 kimacce — 68 vacoB (2 yaca B Henento), B 11 kitacce — 68 yacos (2
gyaca B HEJIEIIIO0).

[Ipennaraemelii B mporpamMme 1o (Gpu3muke nepeyeHb JIA0OPaTOPHBIX M MPAKTHICCKUX
paboT SBISETCS PEKOMEHIOBAHHBIM, YUUTENb JENA€T BHIOOP MPOBEICHUS JIa0OpaTOPHBIX
paboOT U OMBITOB C YUETOM UHAUBUIYATBHBIX 0COOEHHOCTEN 00YyUarOIIMXCsl.



COJEPKXAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O O3HAHUA

®usuka — Hayka o npupoje. Hayunele MeToasl nmo3Hanus Okpy:karomero mupa. Poip
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS MIPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3MUECKUX SIBIEHUH M IpoueccoB. HayuHble T'MIIOTE3BI.
dusnyeckue 3aKOHbl U Teopuu. ['paHuIpl npuMeHUMOCTH (pU3NUEecKUX 3aKOoHOB. [IpuHIMN
COOTBETCTBHS.

Ponbp u mecto Qu3uku B (HOpMHUPOBAHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B
IPAKTUYECKOMN NEATEIBHOCTH JIFOCH.

Jlemoncmpayuu

AHaJoroBsICc U I_[I/I(l)pOBLIG HN3MCPHUTCIIBHBIC HpI/I60pBI, KOMIIBIOTCPHBIC JaTUYHUKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBukKeHue. OTHOCUTEIBHOCTh MEXaHHYECKOro ABWxkeHusA. Cucrema
orcu€ra. Tpaekropus.

ITepememnienue, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U YCKOpPEHHUE
MaTepUaJIbHOM TOYKH, UX MPOEKIIMU HA OCH CUCTEeMbl KOOpJauHAT. CII0KEHUE MepEMEILICHUN
U CJIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABMKEeHME. ['paduiku 3aBUCUMOCTH
KOOpJIUHAT, CKOPOCTH, YCKOPEHUS, MyTH U MIEPEMENICHHS MATEPUATLHONW TOYKH OT BPEMEHHMU.

CBobosHOE TIasieHrne. Y CKOpEHHE CBOOOIHOTO MaACHUS.

KpuBonunennoe nBmxeHue. [[BUKeHHWE MaTepUabHOM TOYKH MO OKPYKHOCTH C
IIOCTOSIHHOM T10 MOJYJIFO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JIMHEWHAs CKOpOCTh. Ilepuon u
yacToTa oOparnieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHU4eckre yCTpOMCTBA W MNPAKTUYECKOE MPUMEHEHUE: CIHUIOMETpP, JBUKECHUE
CHapsJI0B, LICTTHBIE U PEMEHHBIC MEPEIAYUH.

Jlemoncmpayuu

Mopenb cucTeMsl 0TCUETA, UIUTHOCTPAIUS KHHEMATUUYECKUX XapAKTEPUCTUK IBUKCHUSL.

[IpeobpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmxeHus Tena, OpOIeHHOTo MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagnenue ckopocTy pu ABMKEHUH O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3ydyeHne HEpaBHOMEPHOTO IBUKEHUS C LIEJIBIO ONPEIEIICHUS MTHOBEHHOM CKOPOCTH.



UccnegoBanne  COOTHOWIEHHS  MEXJy  INyTAMH, HNPOUJACHHBIMU  TEIOM 34
MOCJIEIOBATEIbHBIE PABHBIE IMMPOMEKYTKM BPEMEHU NPU PABHOYCKOPEHHOM JIBUKECHHUHU C
HAYaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue aBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun otHocutenbHOCTH ['anmuiesi. IlepBwit 3akoH HproTona. MHepuuanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuma. Ilpunuun cynepno3unuu cwi. Bropoit 3akoH Hberorona s
MaTepuagbHOU TOUKHU. Tpernil 3aKkoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHOTro TsaroteHus. Cuna tsbkectu. [lepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoibxeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cwia TpeHHsT CKOJIbXKEHMST U cwia TpeHus mnokos. Koadbduuuent tpenus. Cuna
COITPOTHUBIICHUS MPH IBUKECHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[locTynarenpsHOE U BpalllaTeIbHOE IBXKEHHE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CuJIbl OTHOCHUTEIBHO OCHU BpalieHus. [limedo cumiel. YciloBUS paBHOBECHS
TBEPJIOIO TEJIA.

TexHU4ecKkne YCTPOWCTBA W MPAKTUYECKOE MPUMEHCHHUE: MOIAUIUITHUKH, JIBUKCHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

N3mepenune cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TIAJICHUH.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanune 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U PE3UHOBOM
oOpasiie, ot ux aedopmaluu.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUSI.

Tema 3. 3akonvl coxpanenus é mMmexanHuke

NmMnynbc MaTepuanbHOM TOUKH (TeNa), CHCTEMbI MaTEPUATbHBIX TOYEK. IMITyJIbC CHUIIBI
Y U3MEHEHHE UMITYJIbCa TeIa. 3aKOH COXPAHEHUS UMITYJIbca. PEakTUBHOE BUKEHHE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

KuneTtndeckast 2Heprusi MaTepuaibHON TOUKU. TeopeMa 00 M3MEHEHHH KMHETHYECKOU
SHEPIHUH.



[lorenuuanbHas »Heprus. IloTeHIManbHas »SHEPrust ymnpyro aeGopMHUpOBaHHON
npyxuHbl. [loTeHnanbHas sHeprus Tena BOIM3H MOBEPXHOCTU 3eMITH.

[ToTeHnumanbHble ¥ HEMOTEHIMANIbHBIE CUJIbl. CBA3b PAa0OTHI HEMOTEHIIMAIBHBIX CHII C
U3MEHECHUEM MEXaHWYECKOW SHEPrUHM CHCTEMBI TEl. 3aKOH COXPAHEHUS MEXaHMYECKOMN
DHEPIUHu.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnYecKHne yCTpOUCTBA U MIPAKTUUECKOE IPUMEHEHUE: BOAOMET, KONED, IMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo MOTEHIIMATILHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuyenue abCONMIOTHO HEyNPYroro yaapa C MOMOIIbIO JBYX OJMHAKOBBIX HUTSHBIX
MAasITHHKOB.

HccnenoBanue cBsA3M pabOThl CUJIBI C U3MEHEHUEM MEXaHWYECKOM HHEpruu Teja Ha
IIPUMEpPE PACTKEHUS PE3UHOBOIO KIYTa.

Paszpnes 3. MouiekyasipHas pU3NKa U TEPMOAUHAMHMKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TMOJIOKEHUS MOJIEKYJIPHO-KUHETUYECKOM TEOpUM M UX OIBITHOE
obocHoBanue. bpoyHoBckoe  nBwkenue. ubdysus.  Xapaktep  ABWKEHHS U
B3aMMOJCHUCTBUS YaCTUIl BellecTBa. MoAENn CTPOEHUS ra30B, KUJIKOCTEH U TBEPABIX TEI U
0oOBbsSICHEHHE CBOMCTB BEIllECTBA HAa OCHOBE 3THX Mojeied. Macca W pa3Mmepbl MOJIEKYII.
KommuectBo BemectBa. [ToctostHHast ABorajipo.

TeroBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcusi.

Mopens uneansHOro raza. OCHOBHOE YPaBHEHUE MOJIEKYJISIPHO-KHHETUUYECKON TEOPHUH
UJeaqbHOr0 raza. AOCONIOTHAsI TeMmrepaTrypa Kak Mepa CpelHed KUHETUYECKOW SHEepruu
TEIUIOBOTO JABMKEHHs vactull rasa. lllkama rtemneparyp KenbBunHa. ['a30Bble 3aKOHBL.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlanbToHa. M30mponeccsl B UAEaIbHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. [ 'paduueckoe mMpeacTaBiICHUE H3OMPOIECCOB:
M30TepMa, U30X0pa, u3odapa.

TexHnueckue ycTpoiicTBa U MPaKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHME BEIIeCTBa, (OTOrpapuu MOJEKYII
OPraHUYECKUX COCIUHECHUN.

OnbiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, TI0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMO/ICHCTBUSL.

Mopens, HIUTFOCTpUpPYIOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/IA.

OnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUA UAEATIBHOIO ra3a, U30MPOLECCHI.



Vuenuueckuii sxcnepumenm, nabopamopuvie padomoi

Omnpenenenre mMacchbl BO3[yXa B KJIACCHOW KOMHATE€ HA OCHOBE HM3MEpeHUN 00béMa
KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCHMOCTH MEXY ITapaMeTpaMH COCTOSIHUS Pa3peXEHHOTO Iasa.

Tema 2. Ocro6bl mepmoouHamuKu

TepmonnHaMuueckass cucTeMa. BHYTpeHHsIsI SQHEPrUus TEPMOJIMHAMUYECKOW CUCTEMBI U
cocoObl €€ wu3MeHeHus. KommuectBo TemioTel M pabora. BHyTpeHHssT sHeprus
OJIHOATOMHOT'O HJECAJIBHOIO Tasa. Buupl Temonepenayu: TEIIONPOBOAHOCTH, KOHBEKIU,
U3IIydeHHE. Y JeNbHas TEINIOEMKOCTD BelecTsa. Koan4yecTBo TEIIoTsl Py TEILIONEpeIaye.

[lonsitue 00 apmabatHoM mpouecce. IlepBwiii 3akoH TepmonuHaMuku. [IpuMeHneHue
MEPBOrO 3aKOHAa TEPMOJAMHAMUKH K u3ompoueccaMm. ['paduueckas uHTeprperanus pabOThI
rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMOCTh NpOIIECCOB B IPUPOJIE.

TeroBble MamuHbl. [IpuHIMOBL JEHCTBUA TEIIOBBIX MamMH. [IpeoOpa3zoBanus
SHEPIrUU B TEIUIOBBIX MamnHax. Koa(UIHMEHT Mone3Horo ASMCTBUS TEIJIOBOW MAIIWHBI.
Huxn Kapno u ero ko>d@uiuueHT MOJE3HOTO JEUCTBUA. DKOJOTHMUECKHE MPOOJIeMbl
TEIJIO3HEPTETUKH.

TexHMUecKUEe YCTPOMCTBA M IPAKTHUYECKOE NPHUMEHEHME: ABUIaTeNIb BHYTPEHHEIO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEH SHEpruu Teja MpU COBEPIICHUU pabOThI: BBUIET MPOOKU U3
OyTBLIKU O] JEHCTBUEM C)KATOTO BO3AyXa, HarpeBaHue 3¢upa B JATYHHOH TpyOKe MyTEM
TpeHus (BUICOIEMOHCTpPAIIHS).

N3meHeHne BHYTpEHHEH sHepTrun (TeMIlepaTyphl) Tea IpH TeIionepeaaye.

OnbIT o aaAabaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenn mnapoBoil TypOWHBI, ABUTaTeNsl BHYTPEHHErO CropaHUs, pPEaKTHUBHOIO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Hcmapenne u kuneHue. AOCONIOTHAas U
OTHOCUTENIbHAS  BII@KHOCTH  BO3AyXa. HacelmeHHbIM 1ap.  YjaenbHas — TEIwioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHSI OT AaBICHUS.

TBépnoe Tteno. Kpucraimumyeckue wu amopdHble Tena. AHHM30TPONUS CBOWCTB
kpuctauioB. JKuakme  kpucramiel.  CoBpemeHHble  Marepuansl. [lnmaBieHne u
KpucTayu3anus. Y ieibHas Tersora miasneHus. CyOaumarus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuueckre ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP M IICUXPOMETP,
KAJIOPUMETP, TEXHOJOTUU TOJYYEHUsI COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX MTAPOB.



Kunenune npu moHMKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGmonenne HarpeBaHus ¥ MJIaBICHUS KPUCTAITHIECKOTO BEIIECTBA.
JleMOHCTpalus KpUCTAIIIOB.

Vuenuueckuii sxcnepumenm, n1abopamopmvie padbomul

H3mepenue OTHOCUTEIHHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JDieKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OnexTpuzanus Ten. OJIEKTpUYECKH 3apan. JBa BHIA 5SIEKTPUYECKHX 3apsiioB.
[IpoBOOHUKH, [UAJIEKTPUKA U TOJYIPOBOAHUKH. 3aKOH COXPAHEHUS JIIEKTPUYECKOTO
3apsja.

B3anmopeiictBue 3apsnoB. 3akoH Kynona. TodeuyHbIl 3IEKTpUYECKHNA  3apsl.
Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nexkTpuueckoro mnoss. IlpuHuun cyneprno3unuu
ANEKTPUYECKUX Mosiel. JIuHun HanpsHKEHHOCTH ANEKTPUYECKOTO MOJIS.

PabGora cun »anekrpocratuueckoro moisa. Ilorenuwman. PasHocTh moTeHLMANOB.
[IpoBOOHUKM W  AWDJIEKTPUKH B  DIIEKTPOCTATHYECKOM  mose. JludnekTpuyeckas
MIPOHMIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcatop. DIeKTpPOEMKOCTh TIIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsYKEHHOTO KOHJIEHCATOPA.

TexHruecKue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIL, 3JIEKTPOMETP,

AIEKTPOCTAaTUYECKAs 3alluTa, 3a3€MJICHUE 3JIEKTPONIPUOOPOB, KOHJIEHCATOop,
KONIMPOBAJIBHBIN anmapar, CTpyHHBIN IIPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[TpoBOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3a1UTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAAM IUIACTHH,
PACCTOSIHUS MEXYy HUMHU U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOopa.

Vyenuueckuii axcnepumenm, 1abopamopsie pabomol

N3Mepenne 35eKTpoEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJICKTPUYECKOTO TOKa. MCTOUHMKHU
Toka. Cuna Toka. [IocTOsSIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji1s yyacTKa LeTH.

DIIEKTPUUECKOE CONPOTHUBJIEHUE. VYnenbHoe CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, TapaieIbHOE, CMEIIAHHOE COSIMHEHUE TIPOBOTHUKOB.



Pabora anektpuueckoro Toka. 3akoH J[koyns—JleHna. MOIIHOCTh 31EKTPUYECKOTO
TOKaA.

DJIIEKTPOJIBUXKYIAsi CUJla U BHYTPEHHEE CONPOTHUBIICHUE MCTOYHUKA TOKA. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM ) AnekTpudeckoit nernu. Koporkoe 3aMbikaHue.

DNeKTpoHHAas MPOBOAMMOCTb TBEPABIX METAJVIOB. 3aBUCUMOCTH COINPOTHUBIICHHS
METaJUIOB OT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AIEKTPOHHBIX ITyYKOB.

[TonmynpoBonuuku. CoOOCTBEHHas W MpPUMECHas MPOBOJUMOCTH MOIYIPOBOHUKOB.
CsoiictBa p—N-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DNEeKTpUYECKUd TOK B pacTBOpax M pacilaBax 3JIEKTPOJHUTOB. DJIEKTPOJIUTHYECKAS
U CCOIUAIINS. DIEKTPOIIU3.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSITEIbHBIA M HECAMOCTOSITEIbHBIA pa3psl.
Monuus. [1na3ma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIepMETp, BOJBTMETD,
peocTar, MCTOYHUKHA TOKa, 3JIEKTPOHArpeBATENIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIHbHbBIE
pUOOPBI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIA JAHOJ, TEPMUCTOPHI U (POTOPEZUCTOPHI,
IIOJIYIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS LWIMHIPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUIOLIAJH
IIONIEPEYHOr0 CEYECHMSI U MaTepuraa.

CMmenaHHOE COEIMHEHNE ITPOBOIHUKOB.

[IpsiMoe n3MepeHne NEKTPOABIKYIIEN criibl. KOpoTKOE 3aMbIKaHUE TaIbBAHUYECKOTO
AJIEMEHTa U OLIEHKA BHYTPEHHEr0 COMPOTUBIICHUS.

3aBUCUMOCTH COMPOTHUBJICHHS] METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psl U MPOBOAMMOCTD BO3/1yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD IMOAA.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3yuyeHnne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3IeKTPOJIBHMIKYIIEH CHJIBI HCTOYHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmnronenue anexTposusa.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C y4ETOM
COJIEPKATENbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH, OMOJOTHH, XHMHUH,
reorpaduu ¥ TEXHOJOTHH.

Meoicnpeomemnvie nonsamust, CBSI3aHHbIE C U3yYEHHEM METOJOB HAyYHOI'O MO3HAHUS:
ABJICHHE, Hay4YHbId (DakT, Tunoresa, pusanmyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHUCTEMBbl YpaBHEHMH, JuHelHas ¢QyHKUusA, mnapadona,
runepOonia, UX rpaukd U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIUHU: CHHYC, KOCHHYC,



TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX MPOECKLIUU
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonocua: wmexaHudeckoe JBMXKEHHME B JKUBOW Tmpupone, auddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OpPraHM3MOB (BHIBI TEIUIONEpElayu, TEIUIOBOE pPaBHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B XKUBOU IPUPOJIE.

Xumus: JTUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TEJ, MXUIAKOCTEH M Ta30B,
ANEKTPUUECKUE CBOMCTBA METAINIOB, MJIEKTPOIUTHYECKAs JUCCOLMAIINS, TaTbBaHUKA.

l'eoepagusa: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus: mnpeoOpa3OBaHHE JBWKEHUUM C HCIOIb30BAHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, MOJIIUITHUKH, UCIIOJb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHHUKE
(paketa, BOAOMET W JApyrue), JBUraTeilb BHYTPEHHErO CropaHus, mapoBas TypOuHa,
OBITOBOI XOJIOAWJIBHUK, KOHJIUIIMOHEDP, TEXHOJIOTUU MOJYyYEHUs COBPEMEHHBIX MAaTEpUaoB,
B TOM YHCJIE€ HAHOMATE€PUAIOB, M HAHOTEXHOJOIUH, OJJEKTPOCTAaTUYECKAs 3alluTa,
3a3eMJICHUE DIIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIM NPUHTEP, 3JIEKTPOHAIPEBATEIbHBIC
MPUOOPBI, ITEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBaHUKA.

11 KUIACC

Paznen 4. DjekTpoaAMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKUUA

[ToctostHHbIe MarHuThl. B3anmoaencTBME NMOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJIE.
Bekrop marmuTHOM wWHAyKUuW. [IpuHIMI Cynepno3WuMM MAarHATHBIX MOJed. JInHumM
MarHuTHOW HHAYKIMU. KapThHa IMHUI MarHUTHOM MHIYKIIMU TOJISI IOCTOSHHBIX MAarHUTOB.

MarHutHo€ 1oje NpoBOJHHUKA ¢ TOKOM. KapThHa NTWHUIM MHAYKIIMM MarHUTHOTO TOJIS
JJIMHHOTO MPSIMOTO NPOBOJAHUKA U 3aMKHYTOT'O KOJIBI[EBOTO IMPOBOIHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BanmonecTBre NMpoOBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHua, e€ MoAynb M HampaBiieHHE. J[BUKEHUE 3apsSKEHHOW 4YacTUIIbl B
OJTHOPOJHOM MarHuTHOM mose. PaGora cuibl JlopeHiia.

SIBneHHE DNEKTPOMArHUTHOM WHAYKUWH. lIOTOK BEKTOpa MAarHWTHOW WHIYKLIHH.
DIIEKTPOABIKYIIAS CUJIAa UHAYKIHWHU. 3aKOH 3JICKTPOMArHUTHOM MHAYKUUKN Dapazes.

BuxpeBoe 3yiekTpudeckoe mnoje. DIEKTPOJABHXKYIIAsA CUJIAa UHAYKIUUA B MPOBOJHHKE,
JBUXKYIIEMCS IOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuio Jlenua.

NuaykTUBHOCTD. SIBI€HHE CAMOMHAYKIUN. DJIEKTPOABMUKYIIAS CUIa CAMOUHIYKIIUH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHECHHUE: MOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JICKTPOJABUTATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHI], MHIYKIWOHHAs
M€Yb.

Jlemoncmpayuu



OmneIT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOIO MyYKa MArHUTHBIM MOJIEM.

JIMHUM MHAYKIIMY MarHUTHOT'O ITOJISL.

B3anMozeicTeue AByX MPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBieHUE 3IIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno JleHua.

3aBUCUMOCTb  JJIEKTPOJABWKYIIEM CHJIBI HMHIAYKLIHUHA OT CKOPOCTH HW3MEHEHHS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopnsvie pabomul

W3yyeHne MarHuTHOTO I10JIS1 KaTyIIKU C TOKOM.

HccnenoBanue AeMCTBUS TOCTOSIHHOTO MAarHATA HA PAMKY C TOKOM.

HccnenoBanue SBICHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Pasznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA

KonebarenbHast cucrtema. CBOOOJHBIE MeXaHUYECKHE KoyieOaHus. [ apMoHHMuYecKHe
konebanus. Ilepuon, vactora, ammutyna u ¢asza koneOanuid. [IpyXKMHHBIA MasTHUK.
MareMaTtuyeckuii MasTHHK. YpaBHEHHE TrapMOHMUYecKuX Kojebanuil. [IpeBparenue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii kOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJ€OaHUs B HCaTbHOM
KOoJIeOATeTbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHUYECKUMH U 3JIEKTPOMArHUTHBIMHU
konebanusimu.  @Dopmyna TomcoHa. 3akoH COXpaHEHUS OHEPTUM B  HJICATHLHOM
KoJie0aTeIbHOM KOHTYpE.

[IpencraBienne o0 3aryxalwommx KoyjeOaHUSX. BBIHYXJAEHHbIE MEXaHUYECKHUE
koJie0aHusi. PezoHanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHMUS.

ITepemennsbiii ToK. CUHYyCOMAANbHBIM NMEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYIHOE U JIEUCTBYIOLIEE 3HAUCHUE CUJIbI TOKA U HANIPSKEHUSL.

Tpancdopmarop. [IpousBoacTBo, nepenaya u MOTpeOICHUE DICKTPUUECKON IHEPTHH.
DKOJIOTUYECKUE PHUCKH MPHU MPOU3BOACTBE SJICKTPOIHEpruu. KynbTypa HUCMOJIb30BAHUA
3JIEKTPOIHEPTUU B MOBCEIHEBHOM KU3HM.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: DJIEKTPUYECKUU 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, JINHUU 3JIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanne  mapaMeTpoB — KojeOATENIbHOM  cUCTeMbl  (NMPYKUHHBIA WU
MaTeMaTUYECKUI MasTHHK).

Habmoienue 3aTyxaronux KoueoaHuii.

HccnenoBanue cBOWCTB BIHYX/ICHHbBIX KOJI€OaHUH.

Habmonenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHNs.



OcuwiorpaMmbl  (3aBUCMMOCTA  CWJIBI TOKAa M HAMpPSDKEHHUS] OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onaHc npu nocienoBaTeaIbHOM COEIMHEHUN PE3UCTOPa, KaTYIIKH UHAYKTUBHOCTH U
KOHJIEHCATOpA.

Mopens TUHUYU AIEKTpONepeaauH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

HccnegoBanue 3aBUCUMOCTH NEPHOJA MabIX KOJIEOAHWW Tpy3a HA HUTH OT JIJTUHBI
HUTHU U Macchl Ipy3a.

HccnegoBanne NEpeMEHHOrO0 TOKA B IIEMU U3 TOCJIENOBATENBHO COEIMHEHHBIX
KOHJICHCATOpa, KaTYyIIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMACHUMHbIE 80JIHbL

Mexanuueckue  BOJIHBI,  ycioBus — pacnpoctpanHeHus.  I[lepuon.  CkopocTb
pacnpocTpaHeHusi ¥ JjuHa BoyHbI. [lonepeuynsie U npoaoibHbie BojHbl. MHTEpdepenius u
nudpakysg MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIC BOJTHBI. Y CJIOBUS U3TyUYCHUS JIEKTPOMArHUTHBIX BOJIH. B3auMHast
opueHTanus BekTopoB E, B, V B anekTpoMarauTHoi BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)k€HUE, MpeoMIIeHHe, nossipuzanus, Audpaxiuus, uatepdeperius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3eKTPOMArHUTHBIX BOJIH. [[puMeHEeHNE 2JIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIUIIBEI paUOCBS3U U TeNEBUIEHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuyeckue yCTpoUCTBa U MPAKTUUECKOE TPUMEHEHUE: MY3bIKaJIbHbIE UHCTPYMEHTHI,
yIbTPa3ByKOBas IMATHOCTHUKA B TEXHUKE W MEAUIMHE, pajap, paaAuonpuEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

O6pazoBaHue U pacIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebumomieecs Te0 Kak HCTOYHUK 3BYKa.

HaOnronenue otpakeHus U IPEJIOMIICHUST MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaOnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJAOM M 4YacCTOTOM
KOJIeOaHUM.

UccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, MPEIOMIICHUE,
noJisipu3anys, udpaxius, tHTepPepeHIms.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMoiMHEHOE pacnpoOCTpaHEHUE CBETA B OJHOPOIHOMU
cpene. JIyu cBera. TOUECUHBIN UICTOYHUK CBETA.

Otpakenne cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui B MIIOCKOM
3epKaje.



[Ipenomnenue cBera. 3akOHBI MpeNOMJIEHUS CcBeTa. AOCOIMIOTHBIM MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. lIpenenbHplil yroa MmojJHOro BHYTPEHHETO
OTPAKEHHUS.

Hucnepcus ceeta. CioxHbIM coctaB Oesoro cBeta. LIBer.

CobOuparonie U pacceuBaroIIde JIUH3bl. TOHKas JuH3a. POKYCHOE pacCTOSHUE U
onTHYecKass cwia TOHKOM JmH3bL. IlocTpoenue wu300paxeHuii B coOMparolUX H
paccenBaroOMX JuH3ax. PopMyIia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Hurepdepenius cBera. KorepeHTHble HCTOYHUKHU. Y CIOBHS
HAONIO/ICHUS! MaKCUMyMOB ¥ MHUHUMYMOB B HWHTEP(EPEHIIMOHHOM KapTHMHE OT ABYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus cBera. [QudpakuvonHas pemérka. YcioBue HaOMIOICHUS TJABHbBIX
MaKCHUMYMOB IpHU NaJIeHU MOHOXPOMAaTUYECKOTO CBETa Ha JUPPAKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHruecKre ycTpoilCTBa M IMPAKTUYECKOE MPUMEHEHHUE: OYKH, Jyma, (poroammapar,
MPOCKIMOHHBIA amMapar, MUKPOCKOI, TEJIECKON, BOJIOKOHHAs OITHKA, AUPPaKIUOHHASL
pelETKa, MOJISPOU.

Jlemoncmpayuu

[IpsAMonMHEHOE pAacIpPOCTPAHEHHUE, OTPAKEHHUE U IperaoMieHue cBera. Onrudeckue
PUOOPHI.

[TomHOE BHyTpeHHEE OoTpaxkeHue. Moenb CBETOBOAA.

HccnenoBanue cBONCTB N300paXeHU B JTMH3aX.

Mopnenn MUKpPOCKOIIa, TEJIECKOIA.

Habnronenue natepdepeHnu crera.

Habnronenue nudpakiinm ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOUIbIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUGPAKIUOHHON PEIIETKH.

HaOnronenue nossipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenue nokasarens NpelOMICHHS CTEKIIA.

WccnenoBanue cBOMCTB N300payKeHU B TMH3AX.

HaOnronenue aucnepcuu cBeTa.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH
['paHuLbl MPUMEHUMOCTH KJIACCUUYECKOM MeXaHUKU. IlocTynaTsl crienuanbHON TEOpUHU
OTHOCHUTEJNBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPUHLHII
OTHOCHUTENBHOCTH DUHILTEMHA.
OTHOCHUTEIBHOCTH OTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU M COKPAILEHUE JUIUHBI.
DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.



Pazgen 7. KBanToBasi pusnka
Tema 1. Inemenmol KBAHMOBOU ONMUKU
®otonnl. Popmyna Ilnanka cBa3u sHepruu (GOTOHA C €ro 4YacTOTOM. DHEprus u
UMITYJIBC (DOTOHA.
OtkpeiTie u wuccienpoBanne (orodadpdexkra. OmpiTel A. I'. CronetoBa. 3aKOHBI

dotorddekra. VYpaBuenue DitHmTeitHa g ¢doTtodddekra. «Kpachmas rpanuiay
dhororddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHudyeckue ycTpoiicTBa M MPAKTHUECKOE MPUMEHEHHE: (POTOIEMEHT, (HOTOAATUHK,
COJIHEUHasi OaTapesi, CBETOUO.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO (poToadekra.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pezepdopaa no paccesuto o -uactull. [Inanerapuas
Mozeinb atoma. [loctynarsl bopa. M3nydyenue u nornonieHue GOTOHOB MPH MEPEXOE aTomMa
C OJTHOTO YPOBHS JHEpPruu Ha Apyroul. Buael cnexkrpoB. CHekTp ypOBHEN DHEPTHM aTOMA
BOJIOPOJIA.

BosHoBbI€ cBOlicTBa yacTull. BosHel ae bpoitns. KopnyckynsipHO-BOJHOBOU Tyalau3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIy4YCHHUE.

TexHuyeckne yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUWE: CIIEKTPAJbHBIM aHAIN3
(cekTpockor), Ja3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue nuHeWyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Hab6nronenue nmuHeityaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JTOKA3bIBAIOIIME  CIIOXKHOCTh  CTpoeHus  sapa.  OTKpeITHE
panuoaktuBHOCTH. OmbITel Pesepdopna mo ompeneneHuio cocraBa pPaguOaKTUBHOTO
usnydennsi. CBoiicTBa anmb(da-, Oera-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
KUBbIC OPTAHU3MBL.

OtkpeiTHe npoToHa U HelTpoHa. HykionHas monens siapa ['eitzenOepra—lBaneHko.
3apsn aapa. MaccoBoe uncio sapa. M3otonsr.

Annba-pacnaa. DIeKTPpOHHBIN U MO3UTPOHHBIN OeTa-pacnaza. ['amma-usnydenne. 3akoH
PaIMOaKTUBHOTO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuiibl. Jledext maccel siapa.



Anepnsie peakuuu. [lenenue u cuHTes Aaep.

Snepusiii peaktop. TepmosinepHbiii cuHTe3. [IpoGneMbl M HEPCHEKTUBBI SACPHOM
DHEPIreTUKHU. DKOJIOTUYECKUE ACIIEKThI IAEPHONU SHEPTETUKH.

OneMeHTapHble YaCcTULBl. OTKPBITHE IO3UTPOHA.

MeTop1 HaOTIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHII.

OyHaamMeHTaNbHbIe B3auMOecTBH. EAMHCTBO (n3nueckoil KapTUHBI MHpa.

TexHnuecKue ycTpoucTBa U IPAKTUYECKOE IIPUMEHEHHE: T03UMETpP, Kamepa BunbcoHa,
SICPHBIN peakTop, aToMHass bomoOa.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIINX YACTHL.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Paszpges 8. JDiieMeHTHI ACTPOHOMUM U ACTPOGUIUMKH

Ortanbel pa3BUTUA acTpoHOMUHU. [IpuKilamHOE W MHUPOBO33PEHUYECKOE 3HAYCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro HeOa. Co3Be3nust, spkue 3BE3/1bl, JIAHETHI, UX BUAMMOE JBH)KEHUE.

ConHeuHas cucrema.

Comnue. Conneynass akTuBHOCTh. Mctounmk sHeprum ConHua v 3BE3A. 3BE3IBI, HX
OCHOBHBIC XapaKTEPHUCTHKHU. JlMarpaMMa «CHEKTpalbHBIM KJIACC — CBETUMOCTBY. 3BE3JbI
IJIABHOW IOCJIEOBATENBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3] TJIaBHOM
IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crpoeHue 3BE3N. COBpPEMEHHBIE MPEACTABICHUS O
MPOUCXOXKICHUM U 3BOOMKA COHIA U 3BE3/T. DTaIlbl )KU3HU 3BE3]I.

Muneunsit Ilyte — nama [Nanaktuka. [lonoxenne m nBmxenne ConHua B 1'amakTuke.
Turnbl ranakTuk. PagroranakTuky U kBazapsl. YEpHBIE ABIPHI B siApaxX TAIAKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa006ma. Pasberanue ramaktuk. Teopus
Bospiroro B3peiBa. PenukToBOE M3ITydEeHHE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepewménnbie npo6ieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

HaGmtoneHuss HEBOOPYXKEHHBIM  TJIa30M € HCIOJIb30BAHUEM  KOMIIBIOTEPHBIX
MPWIOKEHUN JUIS ONpPEAENICHUs IOJOKEHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3us1 CEBEPHOrO MOJYIIAPHS U IPKHUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsi, manet, Maeuynoro IlyTu.

O6o0maroniee MOBTOPEHUE

Ponp pusuku M acTpOHOMHUM B IKOHOMHUYECKOM, TEXHOJOTUYECKOH, COIMAJbHOW U
ATUYECKON cdepax MesATeTbHOCTH YeJOBEKa, pPojib U MecTO (U3UKM U aCTPOHOMUU B
COBPEMEHHOM HAayyHOM KapTUHE MHpa, pPojb (usmyeckoil Teopun B (HOPMUPOBAHUU
MIPEACTABICHUN O (PU3NUECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLIE.

MexknpeaMeTHbIE CBA3H



Nzyuenune kypca ¢usuku 6a3oBoro ypoBHS B 11 kiacce OCymecTBIsSETCS C Y4ETOM
COZIepKATEIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcamMH MAaT€MAaTHKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meocnpeomemnvle nonsimust, CBSI3aHHBIC ¢ M3YYCHHEM METOJOB HAyYHOI'O TO3HAHUS:
SBJICHHE, Hay4YHBIA (DAKT, TUIIOTE3a, (pu3mdecKas BEIWYWHA, 3aKOH, TEOpHsl, HAOJIOJEHUE,
AKCIIEPUMEHT, MOJICTMPOBAHUE, MO/IEITh, H3MEPEHUE.

Mamemamuxa: pemieHUE CHCTEMBl YpPaBHCHHM, TPUTOHOMETPHUYCCKHUE (YHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI
U UX MPOCKIMH HAa OCH KOOPJMHAT, CJIOXKEHHE BEKTOPOB, IPOM3BOJHBIC AJIEMCHTAPHBIX
GyHKIMA, TPU3HAKK TOI00MS TPEYrOJbHUKOB, OINPEACIICHUE IUIOMAIN TIOCKUX (Quryp u
00BEMA TeII.

buonoeus: snekTpuueckue SBICHUS B KUBOW MpHUpoOjE, KOJcOATCIbHBIC IBUKCHUSI B
’KUBOH MPUPOJIC, ONTUUCCKUEC SBICHUS B JKUBOW NPHPOJC, ACHCTBUE pagualldid HA KUBBIC
OpTaHU3MBL.

Xumus: CTpOEHHWE aTOMOB W MOJIEKYJ, KPUCTAJUTMYECKass CTPYKTypa TBEPABIX Te,
MEXaHU3MbI 00pa30BaHUS KPUCTALIMICCKON PEMETKH, CIIEKTPATbHBIN aHAN3.

T'eoepachus: MarHUTHBIC TTOJTIOCA 3€MITH, 3aJI€KH MarHUTHBIX Py, (DOTOCHEMKA 3eMHOM
MTOBEPXHOCTH, IIPEACKa3aHNE 3eMJICTPSACESHUM.

Texnonocus. JIAHUA AJIEKTpoIIepeaad, TeHEepaTop MIePEMEHHOTO TOKa,
AIIEKTPOJIBUTATEh, WHIYKIIMOHHAS TI€Yb, pajiap, paauonpUEMHHUK, TEICBU30P, AHTCHHA,
tenedon, CBU-nieus, mpOEKIIMOHHBIN aIlliapat, BOJOKOHHAs ONTHUKA, COJIHEUHAs OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro npeamera «dusrka» Ha YpOBHE CPEIHETO OO0IIero oOpa3oBaHus
(6a30BBI  ypPOBEHB) JOJDKHO OOECHEYUTh JIOCTUXKEHUE CJICAYIOMMUX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE PE3yIbTaThl OCBOEHUS yueOHOro nmpeameTa « Ou3nKay TOKHBI OTPaXaTh
TOTOBHOCTh UM  CHOCOOHOCTh OOY4YArOIIUXCA PYKOBOJCTBOBAThCA  CPOPMHUPOBAHHOM
BHYTPCHHEW TIO3ULMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPHEHTALMN, MO3UTHUBHBIX
BHYTPEHHHX YOEXKIEHHUM, COOTBETCTBYIOIIHMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHHUCKOTO
00111eCTBa, PaCIIMPEHUE KU3HEHHOTO OMBITA U OMbITA JEATEIILHOCTH B IIPOIIECCE peaTU3alUU
OCHOBHBIX HAPaBJICHUH BOCHUTATEIIBHON AEATEIHLHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAKTAHCKOW TMO3UIUM OOYyYaroOmerocs KaKk aKTUBHOTO W
OTBETCTBEHHOTO YJICHA POCCHICKOIO OOIIECTBA;

MPUHATHE TPATUIMOHHBIX OOIIEUETIOBEUYECKUX TYMAHUCTUYECKUX U JEMOKPATHYECKUX
LICHHOCTEM;



TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPaKIaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIIPABICHUN B 00pa30BaTEIbHON OpTraHU3AIINH;

YMEHHUE B3aWMOJICUCTBOBATh C COIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKITUAMHA 1 HA3HAUYCHUEM;

TOTOBHOCThH K TYMaHUTAPHON ¥ BOJIOHTEPCKOU IEATEITLHOCTH;

2) NIaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKOMN TPaKIaHCKON UAEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTH)KCHHUSM POCCHUUCKUX
y4€HBIX B 001aCTH (DU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TIOBEICHNS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTyalldl0 M IPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUCHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYAs OSCTETUKY HAYyYHOTO TBOPYECTRBA,
MpUCYIIEro (PU3nYecKoil HayKe;

5) TpyA0BOr0 BOCIIUTAHUSI:

WHTEpPEC K pa3muuHbiM chepaM MpodeCcCHOHANBHOW MESITEIbHOCTH, B TOM YHCIC
CBSA3aHHBIM C (DU3MKOM W TEXHUKOH, YMEHHE COBEpIATh OCO3HAHHBIA BBHIOOp OymyIIei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;

TOTOBHOCTH M CITOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHMIO B 001aCTH (DU3UKH Ha
MPOTSKECHUN BCEU JKU3HU;

6) IKOJIOrHYE€CKOT0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TJI00ATBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IJITAHUPOBAHKUE U OCYUIECTBJIEHUE JCHUCTBUM B OKPYXKAIOUIEH CPEE HA OCHOBE 3HAHMUS
LeJIed YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUE OIbITa JESITEIIBHOCTH HKOJIOTHYCCKON HANpPaBICHHOCTH Ha OCHOBE
MMEIOITUXCS 3HAaHUH 110 (hU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3NUECCKON HAYKH;

OCO3HAHWE IIEHHOCTH HAy4YHOW JEATeIbHOCTH, TOTOBHOCTh B TPOIECCE H3yUYCHUS
(M3UKH OCYIIECTBIISITH MPOCKTHYIO M UCCIIEA0BATEIBCKYIO NEATEIbHOCTh HHIUBUTYAIBHO H
B TpYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble 1ornueckue AecTBU:



CaMOCTOSITENIEHO (POPMYyJIMPOBATh U AKTyaJM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEIEIATH 1SN JISATSILHOCTH, 3a/1aBaTh apaMETPhl M KPUTEPUU UX JIOCTHIKEHUS

BBISBIISATh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PacCMaTPUBACMbIX (U3HUYCCKUX
SIBJICHUSAX

paspabaTeiBaTh IUIaH pEIICHUS MPOOJEeMBI ¢ yY€TOM aHaMW3a HMMEIONUXCS
MaTepHAIbHBIX M HEMAaTePHUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JACATCIBHOCTD, OIIEHUBATh COOTBETCTBHE PE3YJITATOB IIEIISIM,
OIICHWBATh PHCKH MOCIICJICTBUN JEATEILHOCTH,

KOOPJIMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSX PEaTbHOTO, BUPTYaJIBHOTO H
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KH3HECHHBIX MTPOOJICM.

Ba3oBnle ucciieqoBarejbLCKue 1eCTBUSA.

BIIJICTh HAYYHON TEPMUHOJIOTHEH, KITIOYEBBIMU TOHITHIMHU M METOJaMU (HU3UICCKOM
HAyKU;

BJIJICTh HAaBBIKAMH YICOHO-UCCIICI0BATEIHLCKON U MTPOCKTHOM NIEATEIILHOCTH B 00J1aCTH
(U3MKH, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY ITOMCKY METOJIOB PeIIeHUS
3a/1a9 (PU3MUECKOTO COACPKaHUs, IPUMECHEHHUIO PA3JIMUYHBIX METOIOB TTO3HAHMS;

BJIQJICTh BUJAAMH JIEATEIHLHOCTH IO MOJIYYCHHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAIIHH,
peoOpa30BaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTYyalMsAX, B TOM YHUCIE TPH
CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIE CBS3W W aKTyaJW3UPOBaTh 3aJiady, BBIJIBUTATh
TUIIOTE3y €€ pelleHus, HaXOAUTh apryMEHTHI IJIs J0Ka3aTeIbCTBAa CBOUX YTBEP)KJICHHH,
3a/1aBaTh MapaMeTPhl U KPUTCPUH PEIICHUS,

aHAJM3WPOBATh TIOJYYCHHBIC B XOJAC PCIICHUS 3aJadd Pe3ybTaThl, KPUTHUCCKH
OIICHUBATh UX JIOCTOBEPHOCTD, POTHO3UPOBATh N3MEHECHHE B HOBBIX YCIIOBHUSIX;

CTaBUTh M (POpMYIMPOBaTh COOCTBEHHBIC 33/1aud B 00pa30BaTEIbHON JACATEILHOCTH, B
TOM YHCJIC TIPU U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPHUOOPETEHHBINA OIIBIT;,

YMETh IEPCHOCHUTH 3HAHUS 110 PUHKE B IPAKTUUCCKYIO 00JIACTh KU3HEICATCIHHOCTH;

yMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC MJICH, TIpEJjIaraTh OPUTHHAJIBHBIC TTOX0/IBI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

PabGora ¢ unpopmaumeii:

BJIQJCTh HAaBbIKAMHU TMOJydeHUs wuHPopMamu (U3HUECKOTO COJCpPKAHUS U3
MCTOYHUKOB  PA3HBIX  THUIIOB, CAMOCTOSITEIbHO  OCYIIECTBJISTH  TOWCK,  aHAJM3,
CUCTEMATH3AIMI0O W HMHTEPNPETANNI0 HHPOPMAIMKA  Pa3IWYHBIX BUIOB U (QopMm
MIPE/ICTABIICHHS;

OIICHMBATh JOCTOBEPHOCTHh HH(POPMAITHH;

UCIIOJIb30BaTh CPEACTBA WH(DOPMAIMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJOTHUN B
pEIIeHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3aIMOHHBIX 33/1a4 C COOJIOJCHUEM



TpeOOBaHUII SPrOHOMHKH, TEXHHKH O€30MaCHOCTH, THUTHUEHBI, pPECypcocOepeKeHHUs,
MPABOBBIX U ATHUECKUX HOPM, HOPM MH(OPMAIIMOHHOW O€30MacHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJEepKaHUS B Pa3IMUHbIX (opmarax ¢ Y4ETOM
Ha3HAuYeHUd WHQPOPMAllUM U I1IEJIEBOM ayAUTOPUHU, BHIOMpas ONTUMAIbHYIO (Qopmy
MIPEACTABICHHS Y BU3YyaIH3aLUU.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

OCYUIECTBJIATH OOIIIEHNE HA YpOKax (U3UKU U BO BHEYPOUHOMU JCSATEIBHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOHMDIUKTHBIX CUTYAllMid U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEIICTB;

MOHUMAaTh ¥ UCHOJIb30BATh MPEUMYIIIECTBA KOMAaHIHOW U MHIUBHUIyaIbHOU pabOThI;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX JCUCTBHUM C YIETOM OOIIMX WHTEPECOB H
BO3MOKHOCTEHN Ka)J0ro 4ieHa KOJIJIEKTHUBA,

MPUHUMATh ILEJIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBATH U KOOPAMHUPOBATH
JNEUCTBUS N0 €€ JOCTHKEHUIO: COCTABJIAThH IUIAH NEUCTBUM, PaCHpEAENsaTh POJIU C YUYETOM
MHEHUN YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIAaJa M KaXJOr0 y4YaCTHHKA KOMAaHAbl B OOMIMIA
pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPHUSIM;

IpeAyiaratb HOBbIE NMPOEKTHI, OLEHUBATh UAEU C MO3UIIMU HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIUYHBIX CUTYyalUsX,
MPOSIBIIATH TBOPUECTBO U BOOOPAXKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIC 1CHCTBUS
Camoopranusanus:
CaMOCTOSTENIbHO OCYILIECTBIISITh MO3HABATENbHYIO JESITENIBHOCTh B 00JACTU (DU3UKU U
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIBHO COCTaBJIATH IUIAH PEIICHUs pACYETHBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHUSI TPAKTHUUECKOH paboThl € Y4YETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U PEANIOYTEHN;
JaBaTh OILIEHKY HOBBIM CUTYalUsIM;
paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JieaTh OCO3HAHHBINA BHIOOD, apTyMEHTHPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a
pelIeHue;
OLICHUBATh NPUOOPETEHHBIN OIIBIT;
Croco0CTBOBaTh (HOPMUPOBAHUIO W MPOSBICHUIO JPYIAUIIMA B 001acTH (DU3MKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJICKT:
JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LEISIM;



BJIQ/JIETh HAaBBIKAMU I[103HABATEIbHONW pEQIEKCHH KaK OCO3HAHHsS COBEPIIAEMbIX
JEUCTBUI U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI pe(IEKCUU ISl OLEHKU CUTYalluu, BBIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKU ¥ CBOEBPEMEHHO IIPUHUMATD PELICHMS 10 UX CHUKCHHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;

MIPUHUMATh c€0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX [IPU aHAJIU3€ PE3YJIBTATOB JEATEIBbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKU.

B mpouecce 1ocTuykeHus: IMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 10 (PU3UKE
JJI1  YpOBHS CpegHero oOmero oOpa3oBaHus y OOYyYalOUIMXCS COBEPLIEHCTBYETCS
HMOILIMOHANIBHBIN UHTEIIEKT, IPEANOoIaralomuil choOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIOYAIOIIET0 CIIOCOOHOCTh IOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BMJIETh HAIpPABJICHUS PA3BUTHS COOCTBEHHOW SMOIMOHANBHOM c(epbl, ObITh
YBEpPEHHBIM B ceOe;

CaMOPETYJIMPOBAaHMs,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHHE  INPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJaNTHPOBATHCA K 3MOLMOHAIBHBIM
M3MEHEHUSIM U IPOSIBISITh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALWH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHMIO €U U YCIIEXY,
ONTUMU3M, HHULIMATUBHOCTh, YMEHHE JIEVCTBOBATH UCXOS U3 CBOMX BO3MOKHOCTEN;

AMIIATUH, BKJIIOYAIOLIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBaTh €r0 NpPHU OCYLIECTBICHUM OOIIEHHS, CIOCOOHOCTb K COUYYBCTBUIO U
CONIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAWBAaTh OTHOLICHHS C
JIPYTUMU JIIOAbMU, 3200TUTHCSI, IPOSIBISATH UHTEPEC U pa3periaTb KOHPIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K koH1y 00y4yenus B 10 kiacce npeiMeTHbI€ pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIINUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHUHBI MHUPA, B Pa3BUTUHA COBPEMEHHON TEXHUKU U TEXHOJIOTHUM, B TPAKTHYECKON
JIEATEIILHOCTH JIIOJICH;

YUUTHIBaTh TPaHMIIBI MPUMEHEHUS U3YYEHHBIX (DU3MUECKUX MOJeleil: mMarepuasibHas
TOYKa, MHEpLUAIbHAS CUCTEMAa OTCUYETA, aOCOMIOTHO TBEPIOE TEIIO, UACATBHBIN a3, MOJEIN
CTPOEHHUS T'a30B, KUJIKOCTEHU U TBEPABIX TEJI, TOUCUHBIN AIEKTPUUECKUHN 3apsl IIPU PELICHUN
bu3nueckux 3aaay;

pacrno3HaBaTh (U3NYECKUE SBJICHUS (IPOIECCh) U OOBSACHATH X HA OCHOBE 3aKOHOB
MEXaHHMKHU, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHM CTPOCHMS BEILECTBA U JJIEKTPOIUHAMUKHU:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBH)KEHHE, CBOOOAHOE MaJeHUE Tel,
JBIDKCHUE TO OKPY)KHOCTH, WHEpIMs, B3auMmojeicTBue Tei, auddys3us, OpoyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH U TBEPABIX Tell, U3MEHEHUE 00BbEMA Tl MPU HArpeBaHUU
(oxnaxxeHnn),  TEIUIOBOE  pPAaBHOBECHE,  HWCIAPEHWE,  KOHJEHCALMs,  IUJIABJICHUE,



KpUCTaJUIM3alMs, KUIIEHUE, BIAXHOCTh BO3[yXa, IOBBIIIEHUE AaBICHUS ra3a MpU €ro
HarpeBaHUM B 3aKPbITOM COCYZAE, CBSI3b MEXIYy IapaMeTpaMu COCTOSIHMS Ta3a B
M30MpoIleCcCax, IEKTPU3ALUS Tell, B3AUMOICHCTBUE 3apsI0B;

OIHCHIBATh MEXAHUYECKOE JBM)KEHUE, UCTIONb3Ys (PU3NYECKUE BEIMYUHBI: KOOPJUHATA,
yTh, IEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, Cujla, UMITYJIbC Tela, KHHETHYECKas
SHEPrus, NOTEHIMAIbHAS 3HEPrusl, MEXaHHUYecKas padoTa, MEXaHWYeCcKas MOIIHOCTb; MPHU
ONHCAaHUU TPABUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI HUCIHOJB3YEMBIX BEJIMYUH, HX
0003HAaUYEHNUA U EAWHMIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BEJIMUYNHAMU;

ONKCHIBATh W3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBJICHHS, UCIOJIB3YS
dbusznueckue BENIUYUHBL JaBIICHUE Ta3a, TeMIlepaTypa, CpeaHSs KUHETHYeCKas SHEeprus
XA0TUYECKOTO JBMKEHHSI MOJIEKYJ, CPEIHEKBAIPATUYHAsI CKOPOCTh MOJIEKYJ, KOJIUYECTBO
TEIUIOThl, BHYTPEHHSS dHEprus, paboTa raza, Koa(pGUIHUEHT N0JIE3HOrO JEHCTBUS TEIIOBOTO
JBUTATENsI; MPU ONUCAHWU MPaBUIBHO TPAKTOBATH (PU3UYECKHI CMBICI HUCIOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS M E€JIMHHULBI, HAXOAHUTH (POPMYIIbI, CBSI3BIBAIOIIME JAHHYIO
(M3UYECKYIO BEIUYHUHY C IPYTUMH BEJIMYMHAM;

ONKCBHIBATh U3YUYEHHBIEC FIEKTPUUYECKUE CBOMCTBA BEIIECTBA U ICKTPUUECKUE SBJICHHUS
(mpotiecchbl), UCHONB3Ysl (PU3NYECKUE BEIWYUHBL AJIEKTPUUECKUI 3apsll, 3JIEKTPUUECKOe
110JI€, HANPSKEHHOCTD MOJIsA, MTOTEHIMAN, PA3HOCTh MOTEHI[UAJIOB; IPU ONMCAHUU MTPABUIILHO
TPaKTOBaTh (PU3NYECKUN CMBICH HCIOJIB3YEMBIX BEIIMYUH, MX OOO3HAUYECHUS U €IAUHUIIBL
yKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (PU3NYECKYI0 BEIMYMHY C APYTUMHU
BEJIMYMHAMU;

aHAJIM3UPOBATh (PU3UUYECKUE MPOLIECCHl U SIBICHUSA, UCIOJIB3Ys (PU3MUECKHE 3aKOHBI U
MPUHIUIBL: 3aKOH BceMupHoro Tsarotenud, |, 11 u Il 3akonsl HetoToHa, 3aKk0H coxpaHeHUs
MEXaHWYECKON DSHEpPruM, 3aKOH COXPAHEHUS MMIYJIbCA, MPUHLMI CYNEPHO3UIMU CHII,
INPUHLMI PABHONPABUS HMHEPLUUAIBHBIX CHCTEM OTCUETA, MOJEKYISIPHO-KUHETHYECKYIO
TEOPHIO0 CTPOEHHUS BEIIECTBA, Ia30BBIE 3aKOHBI, CBS3b CPEIHEH KWHETHUYECKOW 3HEPTUU
TEIJIOBOTO  JIBMOKEHUS MOJIEKYJT C  aOCOJIIOTHOM Temmeparypod, TEpBbIil  3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHMsS DJIEKTPUUYECKOIro 3apsna, 3akoH KyioHa, mpu 3ToM
paznuyaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €T0 MATEMATUYECKOE BHIPAKEHUE U YCIOBHS
(rpanuIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NPUHLUIBI JACHCTBUS MalllMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MMACHOIO UCIIOIb30BaHUS B IOBCEIHEBHOW KU3HH;

BBINIOJIHATHh 3KCHEPUMEHTHI MO UCCIEN0BAHUIO (PM3MYECKUX SIBJICHUI M MPOLECCOB C
UCIIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEpPEHHH, MNpu 3TOM (QOpPMYIUPOBATH
npoOjemy/3agadyy W THUNOTE3y YYEOHOro OSKCIEpUMEHTa, COOUpaTh YCTAHOBKY U3
MPeJIOKEHHOT0 000PYAOBaHHUS, TPOBOAUTH ONBIT U (POPMYIHPOBATH BHIBOJIBL;

OCYUIECTBJISATh MPSIMbIE M KOCBEHHbIE M3MEpEHUs (PU3NYECKUX BEIUYMH, MPU ITOM
BBIOMPATh ONTUMAJIbHBIA CIIOCOO M3MEPEHHUS U KCIOJb30BAaTh U3BECTHBIE METOJbI OLIEHKH
MOTPETHOCTEN U3MEPEHN;

HCCJIEIOBaTh 3aBUCUMOCTU MEXIYy (PU3NYECKUMHU BEIMYMHAMH C HCIIOJIb30BAHHEM
NpSAMBIX W3MEPEHUM, NMPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH pPE3YJIbTAThHI



MOJIyYEHHOW 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BHUAE TaOnull U TpapuKoB, IENaTh
BBIBO/IbI 1O pE3YJIbTaTaM UCCIEI0BAHHUS;

coOnroaTh mnpaBuia 0€30MacHOrO TpyJAa MpU NPOBEICHUM HMCCIEIOBAHUNA B paMKax
y4eOHOro SKCIIEPUMEHTA, Y4eOHO-HUCCIIETOBATENIbCKOM U TMPOEKTHOW JEATEIBHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U TaOOpaTOPHOTO 000PYAOBAHNUS;

pemiaTh pacy€THbIE 3aJaud C SBHO 3aJaHHOM (DU3MYECKON MOJEINBI0, HCIOJIb3YS
¢u3nueckue 3aKOHbl M TPUHLUIBI, HAa OCHOBE aHalM3a YCJIOBUS 3a/Jayd BbIOMPATh
($U3NYECKYI0 MOJIEIIb, BBIACIATH (PU3HMUECKHUE BEIUUUHBI U (POPMYIIbI, HEOOXOAUMBIE ISl €€
peuieHus, IPOBOAWTH pPacdy€Tbl M OLEHHUBATh pEAJIbHOCTh IIOJYYEHHOTO 3HAYCHUS
(M3UYECKON BEITMYNHEI;

peniaTh Ka4eCTBEHHBIE 33/1a4: BBICTPAUBATH JOTUYECKA HENPOTUBOPEUHBYIO LIETIOYKY
paccyXIeHUI ¢ ONOPOI HAa N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHMUS,

UCIOJb30BaTh IPU PEIICHUU YYEeOHBIX 3aJady COBPEMEHHbIE HH(OpPMALMOHHBIE
TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNN U MPEIACTABICHUS YUEOHOU U
Hay4YHO-TIOMYJISIPHOM HMH(OpPMaLMY, NOJIYYEHHOW W3 Pa3IMYHBIX MCTOUYHHKOB, KPUTHYECKHU
aHAJIU3MPOBATh MOJyYaeMyt0 HHPOpMaLIUIO;

OPUBOJUTH MPUMEPHI BKJIaJ[a POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (HU3MKE B TOBCEIHEBHOW >KHU3HU JUIS
oOecrieueHus: 0€30MaCHOCTH IPH OOPAILIEHNH ¢ MPUOOPAMU M TEXHUYECKUMH YCTPOMCTBaMU,
JUIS  COXpaHEHMsI 3/J0pOBbsi U COOJIOACHHS HOPM SKOJOIMYECKOIO IOBEJCHUS B
OKPYIKAIOIIEH CPELE;

paboTaTh B IpyHI€ C BBHINOJIHEHUEM pPA3IMYHBIX COLUANBHBIX POJEH, MIaHUPOBATH
paboTy rpymnmbl, palMOHAIBHO PACHpPENeATh 00sI3aHHOCTH M IJIAHUPOBATH JIESITENbHOCTD B
HECTaHJAPTHBIX CUTYalUsAX, aJIeKBATHO OLICHUBATh BKJIAJl KAKJOTO U3 YYACTHUKOB I'PYIIIHI B
pelIeHre paccMaTpuBaeMon POOJIEMBI.

K koH1y o0y4yenus B 11 kiacce npeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE J0JKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIUXCS YMEHUI:

JEMOHCTPUPOBAThH HA TPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHUHBI MHUPA, B Pa3BUTUHA COBPEMEHHOM TEXHUKU U TEXHOJIOTHUM, B TPAKTHYECKON
JEsITeIbHOCTH JIFOAEH, EJIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

YUUTBHIBaTh TPaHUIBl MPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJIEIe: TOYEeUHBIH
ANEKTPUYECKUIN 3apsl, Jyd CBETa, TOUYEUYHBbI HCTOYHUK CBETa, SJAEpHAas MOJENIb aTroMma,
HYKJIOHHAsi MOJIEJIb aTOMHOTIO ]Ipa MpU PEIICHUH (PU3NYECKHX 3a]1ay;

pacrno3HaBaTh (U3NYECKUE SBIEHUS (IPOIECChl) U OOBACHATH X HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKM UM KBAaHTOBOM (DU3MKHU: >3JIEKTpUUYECKas MPOBOJAUMOCTb, TEIIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JI€WCTBUS TOKA, B3aUMOJEWCTBHE MAarHUTOB,
AIIEKTPOMATHUTHAS WHIYKIUA, ACHCTBUE MArHUTHOTO MOJS Ha MNPOBOAHUK C TOKOM H
IBWOKYIIUWMCS — 3apsii, DJEKTPOMArHUTHbIE KOJEOAHWsT W BOJIHBI, HPSIMOJIMHEWHOE
pacnpocTpaHEHHE CBETa, OTpaKeHHe, TMpeloMieHHe, HHTeppepeHuus, audpakuus u
MoJISIpU3aIsl CBeTa, JUcCHepcusi cBeTa, GoTodnekrpudeckuii 3¢gdekt (dhoTodrddexr),



CBETOBOE J1aBJICHWE, BOSHUKHOBEHUE JIMHEWYATOI0 CIEKTpPa aToMa BOAOPO/IA, ECTECTBEHHAS
Y UCKYCCTBEHHAs palMOaKTUBHOCTb;

OIUCHIBAaTh U3YUYEHHbIE CBOMCTBA BEIIECTBA (IEKTPUUECKUE, MATHUTHBIE, ONTHYECKUE,
AJIEKTPUYECKYIO IPOBOJUMOCTb PA3JIMYHBIX Cpel) U DIEKTPOMATHUTHBIC SIBJICHUS
(mporiecchbl), HCMONB3YAd (PU3NYECKUE BEIMYMHBL: DIEKTPUUECKUNA 3apsjl, CHiIa TOKa,
ANEKTPUUECKOE HANPSDKEHHE, 3JIEKTPUYECKOE CONPOTHUBIIEHHWE, PA3HOCTh MOTEHLIHAJIOB,
AJIEKTPOJIBUKYILAs CUia, paboTa TOKA, MHAYKLIUS MarHUTHOTO MOJs, cuia Amrmepa, cuia
JlopeHua, MHAYKTUBHOCTD KaTYIIKH, YHEPTHS SJEKTPUUECKOI0 U MATHUTHOTO IOJIEN, IEPUOJT
M yacToTa KoieOaHuMM B KoJieOaTeNIbHOM KOHTYype, 3apsii M CHJa TOKa B Ipolecce
TapMOHHYECKUX 3JIEKTPOMArHUTHBIX KOJIeOaHU!, POKYCHOE pacCTOSIHUE M ONTHYECKask CHJia
JIMH3bI, IPU ONMCAHUU NMPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIOIb3YEMBIX BEJINYMH,
X 0003HAYEHUS M €IMHUIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLIUE JAHHYIO (PU3HUYECKYIO
BEJIMUMHY C APYTUMHU BEJIMUYNHAMU;

ONKCHIBATh HM3YYEHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, UCHOJb3Yys (PU3NYECKHE
BEJIMYMHBI: CKOPOCTh AJEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPIHS U
UMITyJIbC (POTOHA, MEPHOJ NOJIypaclaja, dHEPrusi CBSI3M aTOMHBIX fJ]iep, NpU ONUCAHUU
MPaBWIBHO TPAKTOBATh (PU3UUECKHUI CMBICH HCHOJIb3YEMbIX BEIMYMH, UX OOO3HAUEHUS U
€/IMHULIbI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE JAaHHYIO (PM3UYECKYIO BEIMUMHY C IPYTUMU
BEJIMYMHAMH, BRIYUCIIATH 3HaAUYECHUE (PU3NIECKON BETUIHHBI,

aHAIM3UPOBaTh (PU3UUECKUE TMPOIIECCHl U SIBJICHUS, UCIONb3Ys (PU3NUECKUE 3aKOHBI U
OpUHLMIBL: 3aKkoH OMa, 3aKOHBl TIOCJIENOBATENbHOIO M MapajljIeIbHOTO COEAMHEHUS
IPOBOAHMUKOB, 3aKkoH Jlxoyns—JleHna, 3akOH JJIEKTPOMAarHUTHOM MHAYKLUUHU, 3aKOH
IPSIMOJIMHEMHOTO PACIIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI ITPEJIOMIICHUS
CBETa, ypaBHeHME OWHIITEHHA Uil (oTod(PeKrTa, 3aKOH COXpPaHEHUs HHEPruu, 3aKOH
COXpaHEHUs MMIYJIbCa, 3aKOH COXPAHEHWUS 3JIEKTPUYECKOIo 3apsia, 3aKOH COXpPaHEHHS
MaccoBOI0 4Hclia, NOCTyJaaThl bopa, 3aKOH pajinoOaKTUBHOTO pacnaja, Mpu 3TOM pas3indarhb
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €M0 MAaTEMAaTUYECKOE BBIPAXKEHHUE U yCIOBUS (IpaHULIb,
00J1aCTH) MPUMEHUMOCTH;

ONpeNeNsITh HAPaBIEHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IMOJISI TPOBOJIHUKA C TOKOM,
cuibl Amriepa u cuisl JlopeHua;

CTPOUTb M OIHKCHIBaTh H300paXEHHE, CO3aBaeMOE€ IUIOCKMM 3€pKajioM, TOHKOU
JIMH301;

BBINIOJIHATHh 3KCHEPUMEHTBI MO UCCIEN0BAHUIO (DM3MYECKUX SIBICHUI M MPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX M3MEpPEHUH: TMpu 3TOM (opmMyIupoBaTh
npoOjemMy/3agady W THUNOTE3y YYEOHOro OSKCIEpUMEHTa, COOUpaTh YCTAHOBKY U3
MPeIOKEHHOT0 000PYAOBaHUS, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYILIECTBIISITh NPSIMbIE M KOCBEHHbIE M3MEPEHMsS (PU3MUYECKUX BEJIMYMH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIA CIIOCOO M3MEPEHHUs] U UCIOJIb30BaTh M3BECTHBIE METOJIbI OLIEHKU
IOrPELIHOCTEN U3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH (PU3WYECKUX BEJIUYMH C MCHOJIb30BAaHUEM MPSIMBIX
M3MEPEHMIl: PU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHUPOBATH PE3yIbTAThl MOTYYCHHON



3aBHCHMOCTH (U3NYCCKUX BEJIUYMH B BHJE TaOMUI] W TIpadHKOB, JeaTh BBIBOJBI I10
pe3yJibTaTaM HCCIICI0OBAHNUS;

coOJIroIaTh TpaBWiia OE30MaCHOrO TPyAa MPH MPOBEICHUHM HMCCIICIOBAHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIICOBATEIBCKOW | IMPOSKTHOW JEATEIBHOCTH C
WCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOHCTB U JIAOOPATOPHOTO 000PYTI0BAHNS;

pemiath pacy€THhIC 3a7add C SBHO 3aJaHHON (PH3UYECKOH MOJEIBIO, HCITONIB3YsI
¢du3nveckre 3aKOHbI M TPUHIMIBI, Ha OCHOBE aHajW3a YCJIOBUS 3aJlayd BBIOMpATh
(GU3NYIECKYIO0 MOJICITh, BBIICIATh (PU3NUCCKUE BEIIMYMHBI U (DOPMYJIIBI, HEOOXOIUMBIE IS €&
pellicHHsI, TPOBOJAWTH pacuéThl M OLCHUBATh pPEATBHOCTh TOJYYCHHOTO 3HAYCHUS
(M3UYECKON BEITMYNHEI;

pelIaTh KA4YeCTBCHHBIC 3a/1a4M: BBICTPANBATh JIOTHYECKHA HEMPOTHBOPCUMBYIO ICTIOYKY
paccyXJICHHI C ONIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NICCKHE SBIICHUS,

UCIIOJIb30BaTh IPH PEIICHUH Y4YeOHBIX 3aJlad COBPEMEHHBbIC HH(OPMAIMOHHBIC
TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHHUS, HHTSPIIPETAMN M TIPEICTABICHHUS yI4eOHOU H
HAYYHO-TIONY/IAPHON HH(pOPMAIUH, MOJYICHHON M3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUCCKU
AHAITM3UPOBATH MOJTy4AEMYIO HH(POPMAIIHIO;

OOBSICHATh TPUHIUIBI JIEHCTBUS MAaIIWH, NPUOOPOB MW TEXHHYECKUX YCTPOWUCTB,
pa3ianyaTh YCIOBHS HX 0€30MaCHOTO MCIIOb30BAHMSI B IIOBCEAHEBHOM KU3HHU;

MPUBOIUTH TIPUMEPHI BKJIaJIa POCCUICKUX M 3apyOCIKHBIX YUEHBIX -(DU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHHUE TPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH W TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETHUYECKHE 3HAHUS 10 (U3WKE B TIOBCEIHEBHON IKM3HU IS
obecrniedueHns 0€30MaCHOCTH TpY 0OpaIIeHn! ¢ TPUOOpaMHU U TEXHUICCKUMH YCTPOHCTBAMH,
JUIS  COXpaHCHHsI 3J0POBbSI W COOJIOJACHWS HOPM 9SKOJOTHYECKOTO TIOBEJCHUS B
OKPYXaroUIEH Cpee;

paboTaTh B TPYMIE C BBHIMOJIHCHHEM Pa3JIMYHBIX COIUANBHBIX POJICH, IMIAaHUPOBATH
paboTy TPyMITBI, pAIMOHATIBFHO PACIIPEACIIATh 00S3aHHOCTH W TUIAHUPOBATH JCSITEIHLHOCTD B
HECTaH/IAPTHBIX CUTYAIIHSX, aICKBAaTHO OIICHUBATH BKJIA]] KaXI0TO U3 YYaCTHUKOB TPYIIITHI B
peleHre pacCcMaTpUBaEeMOi IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos JJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3/iesioB U TeM Konrpoabnbie IIpakTnuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoThl
pecypchbl
Pa3znen 1. DU3UKA U METO/JIbI HAYUHOI'O ITO3HAHMUSI
11 ®usrKa U METOBI 5 bubnuorexa [JOK
' HAy4YHOTO ITO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Hutnamitka ! https://m.edsoo.ru/7f41bf72
3aKOHBI Eub 1OK
HOJIMOTEeKA
23 COXPATCHIA B 6 1 1 https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Utoro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KHHETHYECKON https://m.edsoo.ru/7f41bf72
TeOpUn
3.9 OCHOBBI 10 1 bubmuorexa [JOK
' TEPMOJNHAMUKHU https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSIHUS 5 bubnuotexa [JOK
' BemecTBa. Ma3oBbie https://m.edsoo.ru/7f41bf72
MIePEXO0/IbI
Uroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
41 IICKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
[TocTostHABII
42 ANEKTPUYECKUN TOK. 12 1 1 bubnuorexa [JOK
' Toxku B pa3mnyHbIX https://m.edso0o0.ru/7f41bf72
cpenax
Uroro mo pazneny 22
PesepBHoe Bpems 2 1



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

OBIIEE KOJIMYECTBO

YACOB I10O 68 4 4
ITPOI'PAMME
11 KJIACC
Koau4decTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbre)
pa3iesioB H TeM Konrpoabnbsie IIpakruuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
MporpamMmMbl padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOJAUHAMUKA
MarautHoe noiJie. BuG 110K
NOJINOTEKA
11 DJICKTPOMATHUTHA 1 1 3 https://m.edsoo.ru/7f41c97¢c
WHYKIUS
Hroro mo pazueny 11
Pasznea 2. KOJIEBAHUSI 1 BOJIHbBI
Mexanuueckne n
2.1 3JIEKTPOMAarHUTHEIE 9 1 buGnuorexa [IOK
' p https://m.edsoo.ru/7f41c97c
KoJIeOaHus
Mexanunueckue u
2.2 DJIEKTPOMArHUTHBIE 5 1 buGnuorexa [IOK
’ P https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bubnunoreka LIOK
2. 1
3 Onruia 0 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24
Pasznea 3. OCHOBBI CHEHI/IAJII)HOﬁ TEOPUU OTHOCHUTEJIbBHOCTHN
OCHOBEI
CrienaabHON bubmmoteka IIOK
3.1 4 1
TEOpUH https://m.edsoo.ru/7f41c97c
OTHOCUTEIBHOCTH
Uroro no pazneny 4

Pa3znea 4. KBAHTOBASA ®U3UKA

41 DIIeMEHTHI 6 bubmuoreka [{OK
' KBAaHTOBOU ONTUKH https://m.edso0.ru/7f41c97c
bubnmorexa LIOK
4.2 Crpoerye atoma 4 https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
4. A
3 TOMHOE A7po > https://m.edsoo.ru/7f41c97¢c
Uroro mo pazneny 15

Paznen 5. JIEMEHTBI AC

TPOHOMUHU U ACTPOPU3UKHU

5.1

DIIEMEHTEHI

aCTPOHOMUU U

7 1

bu6nunorexa LIOK
https://m.edsoo.ru/7f41c97c



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

acTpou3uKu

Hroro no pazngeny

7

Pa3nea 6. OBOBLIAIOIIEE TIOBTOPEHHUE

6.1 O6o06maromee 4 bubnunorexa LIOK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Uroro no pazueny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Jara P
uudgposbie
n/ Tema ypoka Bcer  KonTpouabH IIpakTHyeck  M3Y4YeH
oOpa3oBaTe/ibHbIE
I 0 ble padoThI ue padoThbl us
pecypcbl
®dusuka — HayKa
0 MPUPOJE.
Hap :I)He N bubmmoreka [JOK
e 1 https://m.edso00.ru/ffoc3
MO3HAHUS
2e2
OKPY>KaIoIIero
MUpa
Ponb u mecto
(bu3uKY B
dbopMupoBaHUU
COBPEMEHHOI bubnuoreka [IOK
Hay4YHOM KapTHUHBI 1 https://m.edsoo.ru/ffOc3
MHpa, B 3e6
MPaKTUYECKOU
JESITEIbHOCTH
moaei
Mexanuyeckoe
JIBUKCHHE.
OTHOCUTENBHOCTh
MEXaHUYECKOTO bubmorexa OK
1 https://m.edsoo.ru/ff0c3
JIBUKEHHUSI.
508
Ilepememienue,
CKOPOCTb,
YCKOpEHHUE
PaBHOMepHOE bubmuoreka [IOK
IPSIMOJIMHEMHOE 1 https://m.edsoo.ru/ff0c3
JBWKCHUE 620
PaBHOyCcKOpeHHOE bubmuoteka [IOK
IPSIMOJIMHENHOE 1 https://m.edsoo.ru/ff0c3
JBWKCHUE 72e
CBobosiHOE
MajcHue. bubnunoreka LIOK
Yckopenue 1 https://m.edsoo.ru/ff0c3
CBOOOIHOTIO 9cc
naJCHUS
KpuBonuHelinoe
N bubmuorexa [IOK
A i 1 https://m.edsoo.ru/ffOc3
JBr>xenue

MaTepUaIbHOU

ada



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

TOYKH I10

OKPYKHOCTH
[TpuHIMI
OTHOCUTEJIBHOCTH
Tamuies. bu6nmorexa [IOK
8 WNuepuuanpHbie https://m.edsoo.ru/ff0c3
CHUCTEMBI OTCYETA. be8
IlepBrlii 3aK0H
Hprotona
Macca tena. Cuina.
ITpuHuun
CYIIEPIO3ULINH bubmuoreka [JOK
9 cui. Bropoit https://m.edsoo.ru/ff0c3
3akoH HproToHa be8
JUTSL MaTepHAIIbHOM
TOYKH
Tperuii 3akoH
HbroToma uis bubnnorexa [JOK
10 https://m.edsoo.ru/ff0c3
MaTepUaIbHBIX bes
TOYEK
3aKOH BCEMUPHOIO
taroTenns. Cuna bu6nmorexa LIOK
11 Tsxectu. [lepBas https://m.edsoo.ru/ffOc3
KOCMHUYECKas doo
CKOPOCTh
Cuna ynpyroctu. bubnuoreka [IOK
12 3akon ['yka. Bec https://m.edsoo.ru/ffOc3
Tela el8
Cuita TpeHwusl.
Koapdpunuent
tpenus. Cuina bubmuoteka [IOK
13 COITPOTHBIICHUS https://m.edsoo.ru/ff0c3
IIPU IBUKEHUU f76
TeNa B KUAKOCTU
WM Ta3e
IToctrynarenbHoe 1
BpalnaTeIbHOEe
TIBUKCHHE
a0COIOTHO
TBEPIOro T, bu6muoreka [JOK
14 https://m.edsoo.ru/ff0c4

MoOMEHT CUIIBI.
IImeyo cumbl.
Ycenosus
paBHOBECHS
TBEPAOIO TeNa

1a6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

15

16

Nmmnynse
MaTepUaIbHOU
TOYKHU, CUCTEMBI
MaTepHalbHbIX
Touek. Mmmynbe
CUJIbL. 3aKOH
COXpaHEHUs
HMITYJIbCA.
PeaktuBHOE
JIBUKEHUE

Pabota u
MOIITHOCTB CHJIEL.
Kunernueckas
SHEPTUs
MaTepUalbHOU
Touku. Teopema
00 U3MEHEHNU
KUHETHYSCKON
SHEpPruu

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4
3d6

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc4
502

17

ITorennmanpHas
SHEPrus.
IlorennuansHas
SHEPIus yrnpyro
nehopMUpOBaHHO
U IPY>KUHBI.
IlorennuansHas
SHEprus Tena
BOIM3U
MMOBEPXHOCTH
3emin

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4
6la

18

19

ITorennmanpHbIC 1
HEMOTCHIINATLHEIC
cuibl. CBS3b
paboThI
HEMOTEHITNAITBHBIX
CUJl C U3MEHEHUEM
MEXaHHYECKOU
JHEPTUU CUCTEMBI
Tell. 3aKOH
COXpaHEHUsI
MeXaHUIeCKOH
SHEpPruu

JlaGopatopHas
pabora
«Hccnenosanue
CBSI3H paboThI

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4
78c



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

20

21

CHIIBI C
W3MEHCHHUEM
MEXaHNYEeCKOMU
SHEpPruu Teljia Ha
npumMepe
pacTsHKeHUs
PE3UHOBOIO
KLyTay

KonTponbhas
pabora 1o Teme
«Kunemaruka.
JnHamuka.
3aKOHBI
COXpaHEHHUS B
MEXaHUKE

OCHOBHBIE
MOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH.
bpoyHoBCKOE
IBIIKEHUE.

Muddysns

bubnunorexa LIOK

https://m.edsoo.ru/ffOc4

b74

bubnuoreka [IOK

https://m.edsoo.ru/ffOc4

dc2

22

23

24

25

Xapakrep
JBUKECHUS U
B3aUMOJICUCTBUSA
YaCTUL BELIECTBA.
Mopenu ctpoeHus
ra3osB, KUIKOCTEN
U TBEPABIX TEI

Macca monexy:.
KomnuectBo
BEIICCTBA.
ITocTossnHas
ABorazpo

Tennosoe
paBHOBECHE.
Temneparypa u eé
U3MEpEHHE.
[Txana
TeMIeparyp
enscus

NneanbHblii Ta3 B
MKT. OcHoBHOE
ypaBHeHue MKT

but6mmoreka [IOK

https://m.edsoo.ru/ffOc4

fde



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde

26

27

28

AOcomoTHas
TeMIlepaTypa Kak
Mepa cpeaHen
KUHETHYCCKOU
SHEpPruu
JIBYDKCHUS
MOJIEKYJL.
YpaBHeHue
Menpaeneena-
Kunaneiipona

3akoH JlanpToHA.
["a30BBIC 3aKOHBI

JlaGopatopHas
pabora
«HccnenoBanue
3aBUCHMOCTH
MEXKIY
napaMeTpamu
COCTOSIHHS
pa3peKEeHHOTO
raza»

bubnunorexa LIOK
https://m.edsoo.ru/ffOcs
1le

29

30

31

32

N3onpouecck B
HUACAIIbHOM Ta3e U
uX rpapudeckoe
MIPECTABICHUE

Buyrpenuss
SHEPrus
TEPMOJIMHAMHYECK
OM CHCTEMBI U
CII0COOBI €€
W3MEHCHHUS.
KonunuectBo
TEIUIOTHI U padoTa.
BnytpenHsas
SHEPrus
OJHOATOMHOT'O
HJIcaIbHOIO Ta3a

Bunanr
TeIIoNnepe1adn

Y nenpHas
TEMI0EMKOCTh
BEIIIECTRA.
Komnuectso
TEIJIOTHI TPU
Temionepeaye.

bubnunoreka LIOK
https://m.edsoo.ru/ffOc5
70e

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc5
952

bubnunoreka LIOK
https://m.edsoo.ru/ffOc5
c36

but6mmoreka [IOK
https://m.edsoo.ru/ffOcs
€36



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

AnnabaTHbIN
mporecc

ITepBblii 3aK0H
TEPMOJUHAMUKHU U

bubnunorexa LIOK

33 https://m.edsoo.ru/ffOc5
€ro MpUMEHEHHUE K ofc
u3omnpoleccam T
HeobpartumocTs
MIPOIIECCOB B bubnunorexa LIOK
34 npupoje. Bropoi https://m.edsoo.ru/ffOc6
3aKOH 230
TEPMOUHAMUKHU
[TpunIn
. bubnunoreka LIOK
nevicteus u KIT/]
35 . https://m.edsoo.ru/ff0c6
TEIUIOBOM
00a
MAaIlIMHbI
36 [uxn Kapno u ero
KII
DKOJIOTHYECKUE
37 poOIeMbI
TEIJIOOHEPTETUKH
O06oO0maromuii
YPOK bu6nmorexa LIOK
38 «MonexynsipHas https://m.edsoo.ru/ff0c6
¢usnka. OCHOBBI 938
TEPMOJTMHAMUKI
Kontponbnas
paborta no Teme bubmuoteka [IOK
39 «MonekynspHas https://m.edsoo.ru/ff0c6
¢uzuka. OCHOBBI a50
TEPMOIMHAMUKI
[TapooOpazoBanue
1 KOHeHCALHS bu6nunorexa LIOK
40 ’ https://m.edso0.ru/ffOc6
Hcnapenue u
3b6
KHUIICHHE
AOcomoTHas U
OTHOCHUTEJIbHAS bu6nmorexa LIOK
41 BJIQYKHOCTh https://m.edsoo.ru/ff0c6
BO3/yXa. 4d8
Hacelimennslii nap
TBépnoe Teno.
Kpucramnmueckue
bubnunoreka LIOK
U aMopdHBIE Tena.
42 https://m.edsoo.ru/ff0c6
AHU30Tponus
. 5f0
CBOWMCTB

KpHUCTAJIJIOB.



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

Kunkue
KPHUCTAJLIIBL.
CoBpeMeHHbIE
MaTepHalIbl

IInaBnenue u

KpUCTAJLIN3ALUS. bubnuoreka [JOK
43 VY nenpHas TeniaoTa https://m.edsoo.ru/ff0c6
IJIaBJICHUS. 708
CyO6numarus
VYpaBHeHue bubnmnoreka HOK
44 TEIJIOBOTO https://m.edsoo.ru/ffOc6
OaytaHca 820
DJIeKTpU3anus
TEIN.
DIIeKTPUUYSCKUI bubmmorexa HOK
45 P https://m.edsoo.ru/ff0c6
3apsn. JBa Buma bee
ANEKTPUUECKUX —
3apsioB
[IpoBoaHMKH,
TUJICKTPUKU U
HOTYIPOBOTHAKA bu6nmorexa LIOK
46 yip ’ https://m.edso0.ru/ff0c6
3aKOH COXpaHEHUs bee
AIEKTPUIECKOTO —
3apsa
BsaumoneiicTeue
3apsi10B. 3aKOH
bu6nunorexa LIOK
Kynona.
47 . https://m.edsoo.ru/ffOc6
ToueuyHrIit
o ced
3JIEKTPUUYECKUI
3apsn
HanpsxénnocTts
AIEKTPUIECKOTO
niostst. [Ipunnmm bubmuoreka [IOK
48 CYINEPIO3ULINH https://m.edsoo.ru/ff0c6
JJIEKTPUYECKUX df2
noaeu. JImauu
HaINpsHKEHHOCTU
Pab6oTa cun
AJNEKTPOCTATUYECK
but6mmorekxa [IOK
Oro IOJIS.
49 https://m.edsoo.ru/ff0c6
ITorenmmar.
f00
PaznocTth
MMOTEHINAIIOB
50 [IpoBogHuKYM 1 bu6muoreka [JOK

JAUDJICKTPHUKHU B

https://m.edsoo.ru/ff0c7



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

AJIEKTPOCTATUYECK
OM II0JI€.
Jusnexrpudeckas
IIPOHULIAEMOCTD

o1

52

DJIEKTPOEMKOCT.
Konpaencarop

DJIEKTPOEMKOCTh
IJIOCKOTO
KOHJIEHCATOPA.
OHeprus
3apsYKEHHOTO
KOHJIeHCcaTopa

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7
126

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc7
2c0

53

JlaGopaTopHas
paborta
"Uzmepenue
3JIEKTPOEMKOCTH
KOHJIeHcaropa"

54

55

[TpuHUMn
JNEUCTBUS U
MIPUMEHEHUE
KOH/JIEHCAaTOPOB,
KOIMUPOBAIBLHOTO
amnrmapara,
CTPYHHOTO
MIPUHTEPA.
DIIEKTPOCTATUYECK
as 3aIuTa.
3azeMiieHue
AIIEKTPONPUOOPOB

DIEKTPUUECKUI
TOK, YCJIOBHS €T0
CYIIIECTBOBAHMSI.
ITocTosHHBIN TOK.
Cuiia Toka.
Hanpsxenue.
ConpoTHuBIEeHHE.
3akoH Oma aiis
y4acTKa [enu

56

ITocienoBaTensHO
€, mapauIebHOE,
CMEIIaHHOE
COEZIMHEHHUE
MIPOBOJTHUKOB.
JlaGopatopHas
pabora «M3ydyenue

0.5

but6mmorexa [IOK
https://m.edsoo.ru/ffOc7
4f0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

CMCIIaHHOTI'O
COCOAMHCHU A
PE3UCTOPOB»

57

PabGota u
MOII[HOCTb
AIIEKTPUIECKOTO
TOKA. 3aKOH
Jxoyins-Jlenna

bu6nmorexa [IOK
https://m.edsoo.ru/ffOc7
838

58

59

60

61

62

3akoH Oma g
MTOJTHOM
(3aMKHYTOH)
ANEKTPUYECKON
uenu. Koporkoe
3aMbIKaHUE.
JlaGopaTopHas
pabora
«3mepenune DJ1C
HUCTOYHUKA TOKA U
€ro BHYTPEHHETO
COIPOTHBIICHUS

DJIeKTpOHHAas
MPOBOJUMOCTD
TBEPIBIX
METaJIJIOB.
3aBUCHUMOCTH
COTPOTHUBIICHUSA
METaJIOB OT
TEeMIIepaTyphl.
CBepXnpoBOAUMO
CTh

DONeKTpUYECKHUM
TOK B BaKyyMe.
CaoiicTBa
JJEKTPOHHBIX
My4YKOB
[TonynpoBoaHMKH,
UX COOCTBEHHas U
npuUMecHas
POBOJUMOCTb.
CaoiicTBa p—n-
nepexo/a.
ITomynpoBOTHUKO
BbIe IPHUOOPHI

ONeKTpUYECKHU
TOK B pacTBOpax u

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7
ae0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8
4ae

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc8
2ba



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba

pacruiaBax
AIIEKTPOJINTOB.
DNEKTPOIUTHYECK
ast AMCCOINALIMSL.
DJIEKTPOIIN3

63

64

65

66

67

68

DNEeKTPUYECKU
TOK B rasax.
CamocTosiTeTbHbII
u
HECaMOCTOSITENIbH
bIN pa3ps.
Mounnus. [Ina3zma
DIIEKTPUUYECKHE
pUOOPHI U
YCTPOMCTBA U UX
MPAKTHYECKOE
PUMEHEHUE.
IIpaBuna TexHUKH
0€30MacHOCTH
O06o00maronun
YpOK
«DNeKTpOoIUHAMU
Ka»

KonTponbHas
paboTa 1o Teme
«DIeKTpOCTaTHKA.
ITocTossHHBIM
ANEKTPUYECKUAMN
ToK. Toku B
Pa3TUYHBIX
cpemax»
/Bcepoccuiickas
pOBEpOYHAas
pabota npu
MIPOBEJICHUH Ha
OyMakHOM
HOCUTEJIE

PesepBHBIil ypOK.
KonTtponbHas
pabota no Teme
"DNeKTpOAUHAMUK
a

PesepBHBIi ypOK.
Ob6o06maromuit
ypok 1o temam 10

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c8
4ae

bubnunoreka LIOK
https://m.edsoo.ru/ff0c8
6fc

bubnunoreka LIOK
https://m.edsoo.ru/ff0c8
8be

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc8
aBa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c8
€56

but6mmoreka [IOK
https://m.edsoo.ru/ffOc8
féc



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

KJj1accCa

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68




11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hdara
uudposeie
n/  Tema ypoka Becer Konrpoabn  Ilpakruueck — HM3y4YeH
oOpa3oBaTe/ibHbIE
I 0 ble padoThI ue padoThbl s pecypen
[TocrossHHBIE
MarHuThl U UX
B3aUMOJICHCTBUE.
MaruuTtHoe mnoJe. bubmuorexa [JOK
1 Bekrop 1 https://m.edsoo.ru/ff0c9
MarHUTHOM 778
MHAYKIUU. JInHnn
MarHuTHOMU
WHIYKIAH
MaruauTHoe nosie
MIPOBOTHHKA C
TOKOM. ONEIT bu6mmoreka [IOK
2 Opcrena. 1 https://m.edsoo.ru/ff0c9
BsaumoeiicTue 8fe
IIPOBOJTHUKOB C
TOKOM
JlaboparopHas
bubmuorexa [JOK
3 padora «syueine 1 1 https://m.edsoo.ru/ff0c9
MarHUTHOTO TIOJIS 8fe
KaTYIIKH C TOKOM)
[evicTBue
MarHUTHOTO TIOJIS
Ha TIPOBOJIHUK C
TokoM. Cuia
Amrnepa.
JaBoparopHas bubnnorexka [JOK
4 1 1 https://m.edsoo.ru/ff0c9
pabota ac0
«Uccnenosanue —
JIeNCTBUSA
MOCTOSTHHOTO
MarHuTa Ha paMKy
C TOKOMY
[evicTBue
MarHUTHOTO TIOJIS
Ha JBUKYIYIOCS bubnmoreka [JOK
5 3apsHKEHHYIO 1 https://m.edso0.ru/ffOc9
gactuny. Cuna df4
Jlopenma. PaGora
cuibl JIopeHna



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

DNeKTpOMarHuTHa
sL UHAYKLIHSL.
[Torok BekTOpa
MarHuTHOM
uaaykiuu. 2J1C
WHIYKIUU. 3aKOH
3JIEKTPOMAarHuTHO
W MHIYKLUU
®Dapanes
JlaGopaTopHas
pabora
«Hccnenosanue
SIBJICHUS
AJIEKTPOMATrHUTHO
W MHIYKIIUW
NHIyKTUBHOCTS.
SIBneHue
CaMOUHIYKITUH.
6)1(
CaMOUHIYKITUH.
OHeprus
MarHUTHOTO TOJIS
KAaTYIIKU C TOKOM.
DJIEKTPOMArHuTHO
e noJe

bubmuoreka [JOK
https://m.edsoo.ru/ffOca
150

bubmuorexa [JOK
https://m.edsoo.ru/ffOca
600

TexHuueckue
YCTPOMCTBA U UX
[IPUMEHEHHUE:
ITOCTOSIHHBIE
MarHuThl,
AIEKTPOMATrHUTHI,
ANEKTPOJBUTATEIIb
, YCKOPHUTEIHN
AJIEMEHTAPHBIX
YacCTHII,
VHIYKIIMOHHAs
reyb

10

O0o00marommii
ypok «MarautHoe
oJIe.
DneKTpoMarHuTHa
A UHIYKIHS

bubmunorexa [JOK
https://m.edsoo.ru/ffOca
b82

11

KoHTtponbHas
pabora 1o Teme
«MarnuTtHoe
oJe.

bu6nmoreka [JOK
https://m.edsoo.ru/ffOca
ds8



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

DNeKTpOMarHuTHa
ST MHTYKITHSI»

12

13

CBo0OogHbBIE
MEXaHUYECKUE
KoJie0aHusl.
I'apmonunueckue
KoJie0aHusl.
YpaBHeHue
TapMOHUYECKHUX
KoJIeOaHM.
[IpeBpaiienue
SHEPruu
JlaGopatopHas
pabora
«Hccnenosanue
3aBHCUMOCTH
neproJia MajbIX
KoseOaHui Tpy3a
Ha HUTH OT JUTHHBI
HUTH U MacChl

rpy3a»

bu6mmoreka [IOK

https://m.edsoo.ru/ffOca

fo6

14

15

KonebarenpHbli
KOHTYD.
CBoOoiHBIE
AJIEKTPOMArHUTHBI
€ KoJIcOaHus B
HIeaIbHOM
KoJIeOaTEILHOM
KOHTYpE.
AHaNOTHs MEXY
MEXaHNYECKUMH U
AJIIEKTPOMATrHUTHBI
MH KoaeOaHUsIMHU
®dopmyna
Tomcona. 3akoH
COXpaHEHUs
SHEpPTUU B
HeaJbHOM
Ko0JIE0aTEITEHOM
KOHTYpE

bu6mmoreka [JOK

https://m.edsoo.ru/ffOcb

820

bu6mmoreka [JOK

https://m.edsoo.ru/ffOcb

9c4

16

IIpencraBnenue o
3aTyXaroluX
KOJIe0aHUsX.
BriHyX1€HHBIE
MEXAHUYECKUE
KoJIeOaHusl.

bu6nmoreka [JOK

https://m.edsoo.ru/ffOcb

b86



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

Pe3onanc.
BriHyX1cHHBIE
AJIIEKTPOMATHUTHBI
€ KoyeOaHus

17

18

IIepeMeHHBIH TOK.
CunycouganbHbIN
IIEPEMEHHBIN TOK.
MomHocTh
MIEPEMEHHOT O
TOKA.
AMIUTUTYIHOE U
JICUCTBYIOIIIEE
3HAYCHHUE CHUJIbI
TOKa U
HaIPsKEHUS
Tpancdopmarop.
[IpounsBoacTsoO,
nepeaayda u
noTpedaeHue
ANEKTPUYECKON
SHEPTUu

bubmuorexa [JOK

https://m.edsoo.ru/ffOcb

d34

19

20

21

VYerpoiicTBo u
MIPaKTUYECKOe
MIPUMEHEHUE
AIEKTPUIECKOTO
3BOHKA,
reHeparopa
MEPEMEHHOTO
TOKa, TUHUH
3JeKTponepenay

DKOJIOTHYECKUE
PHUCKH TIpU
MIPOU3BOJICTBE
3JIEKTPOIHEPTUH.
KynbTypa
HCIOIL30BaHUS
AJIEKTPOIHEPTUH B
IMOBCEJHEBHOM
JKU3HU

Mexanuueckue
BOJIHBI, YCIIOBHSI
pacnpocTpaHEeHUSI.
Ilepuon.
CxopocTh
pacrpoCcTpaHeHHUst
W JJTHHA BOJIHEI.

bubmuorexa [JOK

https://m.edsoo.ru/ffOcc

324

bubmuoreka [JOK

https://m.edsoo.ru/ffOcc

ad4



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

[Tonepeunsie u
IPOJOJIbHBIE
BOJIHBI

3Byk. CKOpOCTh
3ByKa. [')poMKOCTh

bu6mmoreka [IOK

22 https://m.edsoo.ru/ffOcc
3ByKa. Beicora c0c
tToHa. TemOp 3ByKa N
DJIEKTPOMAarHuTH
bIC BOJIHBI, X
. bu6mmoreka [IOK
CBOMCTBA U
23 https://m.edsoo.ru/ffOcc
ckopocts. [Ikama fe0
SJICKTPOMAarHuTHBI T
X BOJIH
[TpuHIMTIBI
pazuoCBsI3U U
24 TEJICBUJICHUS.
PasButue cpencrs
CBSI3U.
Pannomaokanus
Kontponbnas
bubmuorexa [JOK
paborta
25 https://m.edsoo.ru/ffOcc
«Konebanus u
6f8
BOJIHBD)
[IpssmonunenHoe
pacrpocTpaHeHue
CBETa B bu6mmoreka [IOK
26 OJTHOPOIHOM https://m.edsoo.ru/ffOcd
cpene. ToueuHslit 350
MCTOYHHK CBETA.
JIyu cBera
OTtpaxkeHue cBera.
3aKOHBI
bu6mmoreka [JOK
OTpa)KEHHUS CBETA.
27 https://m.edsoo.ru/ffOcd
ITocTpoenue
) 4e0
U300paKeHUi B
MIJIOCKOM 3€pKajie
[Ipenomiienne
ceera. [lonHoe
BHYTpEHHEE
P Bu6morexa IJOK
OTpaXKeHUe.
28 . https://m.edsoo.ru/ffOcd
[IpenenbHblid yron 756
TIOJIHOTO o
BHYTPEHHETO
OTpaXKEHUS
29 JlaGopatopHas bubnuorexa [IOK



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

pabora
«3mepenue
MOKa3aTest
MIPEJIOMIICHUS
CTEKJIa»

https://m.edsoo.ru/ffOcd
67a

30

31

32

JIMH3LL
[TocTpoenue
M300paXKeHU B
nuHze. Popmyna
TOHKOM JIMH3EI.
VYBenuuenue
JIAH3BI

JlaGopatopHas
pabora
«Hccnenosanue
CBONCTB
HU300pakeHHUH B
JTUH3aX»

Hucniepcus ceera.
C10XKHBIN COCTaB
0eJIoro CBeTa.
LIBer.
JlaboparopHas
paborta
«Habmronenue
JUCTICPCUU CBETA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd
dle

33

Wutepdepenius
ceta. {udpaxuus
CBeTa.
JudpaxuuonHas
pelérka

bu6mmoreka [JOK
https://m.edsoo.ru/ffOce
d22

34

35

ITonepeuHocThb
CBETOBBIX BOJIH.
ITonapuzanus
cBeTa

OnTuueckue
npubopsl U
YCTpOICTBA U
YCIIOBUS UX
0€e30I1acHOTIO
MIPUMCHCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf
02e

36

I'panunbr
MIPUMEHUMOCTH
KJIaCCUUECKOI
MEXaHHWKHU.

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcf
862



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

IToctynatet

CrieUaIbHON
TeOpuu
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTD
OJIHOBPEMEHHOCTH
. Bameurene bu6mmoreka [IOK
37 https://m.edsoo.ru/ffOcf
BPEMCHH U 242
COKpaIieHue
JUTUHBI
OHeprus u
UMITYJTBC
PENAATUBUCTCKOM bubnnoreka [HOK
38 gacTurbl. CBSI3b https://m.edsoo.ru/ffOcf
MAaccChl C SHEPTrueH c68
U UMITYJIHCOM.
DHeprus MoKost
Kontponbnas
pabota «OnTHKA.
OCHOBBI bu6mmorexa [IOK
39 CIIeIIMaIbHOMI https://m.edsoo.ru/ffOcf
TEOpUH 6f0
OTHOCHTEIIbHOCTH
»
DOTOHEIL.
®opmyia [Lnanka. bubmorexa HOK
40 https://m.edsoo.ru/ffOcf
OHeprus u 016
HUMITYJIBC (JOTOHA o
OtkpsiTHE U
HcCeIOBaHNE bu6mmoreka [IOK
41 doroaddexra. https://m.edsoo.ru/ffOcf
Omnpiter A. T fc4
CroneroBa
3aKOHBI
dororddexra.
YpaBHeHue
. . bubnuoteka [JOK
42 SHHIITEHNa S https://m.edsoo.ru/ff0d0
dboTtorddekra. 150
«Kpacnas -
TpaHUIIA
dboTtorpdexra
JlaBneHue cBera.
Onsrra I I bubmuorexa [JOK
43 https://m.edsoo.ru/ff0d0
JleOeneBa.

XUMHYECKOE

4a6



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

JICUCTBUE CBETA

44

TexHuueckue
YCTpOICTBA U
NPaKTUICCKOE
npUMEHCHHUE:
($OTORIIEMEHT,
doronaTyuk,
COJTHEYHAS
Oatapes,
CBETOMO/

45

Pemenune 3amad mo
TeME «DJIEMEHTHI
KBaHTOBOM
OITTUKHY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0
302

46

Mogens atoma
Tomcona. OnbITHI
Pezepdopna o
paccesiHuIO o-
YacTHL.
[Lmanerapuas
MOJI€JIb aTOMa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0
9la

47

IToctynater bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0
afa

48

49

H3znyuenue u
HOTJIOUICHUE
($bOoTOHOB Npu
NEPEX0/Ie aTOMa C
OJIHOTO YPOBHS
JHEPruy Ha
Ipyrou. Buzasl
CIIEKTPOB
BonHoBeIe
CBOICTBA YaCTHII.
Bomnsl ne bpoinns.
KopnyckyinspHo-
BOJTHOBOM
JTyaTn3M.
CrnonTanHoe u
BBIHYX/ICHHOE
U3ITy4yeHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0
afa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0
ca8

50

OtkpeiTHE
PaAMOAKTUBHOCTH.
OnbITHI
Pezepdopna o

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0
fd2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

OIIPEICTICHUIO
cocTaBa
paZinOaKTHBHOTO
U3ITyYCHUS

51

CgoticTBa anbda-,
Oera-, raMMa-
U3ITydeHUS.
Bmsaue
pPaMOaKTUBHOCTH
Ha JKHBBIE
OpTaHU3MBI

52

53

54

OTtkpeITHE
IPOTOHA U
HEUTpOHA.
N3oronsl. Anbda-
pacmaj.
DJIEKTPOHHBIN U
IIO3UTPOHHBIN
OeTa-pacna.
l'amMmma-u3nydenue

OHeprus CBA3U
HYKJIOHOB B si/Ipe.
S nepHblie
peaKkiuu.

S nepHb1il peakTop.

[IpoGnemsl,
NEePCHEKTHBHI,
9KOJIOTUYECKUE
ACIIEKTBHI sIJIEPHOM
SHEPreTUKU

DnemMeHTapHbIe
YaCTHLIBI.
OtkpeiTHE
MO3UTPOHA.
Metonanl
HaOJIFOEHUS U
peructparuu
3JIeMEHTapHBIX
yactull. Kpyrmsrii
CTOJI
«DyH1aMEHTaJIbH
bIE
B3aMMOJECHCTBUSIL.
EnnncrBo
buzIecKoit
KapTHUHBI MUPa»

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d1

162

bubmuorexa [JOK

https://m.edsoo.ru/ff0d1

356

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d0

e38



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

55

Otansl pa3BUTHSA
ACTPOHOMHUH.
[IpuxnagHoe u
MHPOBO33PEHYECK
o€ 3HaYeHHe
actpoHomuu. Bupg
3BE3HOr0 HeOa.
Co3zBe3nus, spKue
3BE3/bI, IUIAHETHI,
UX BHIMMOE
JIBHOKCHUE.
ConneuHas
cHcTeMa

56

Comnnre.
Conneunas
aKTUBHOCTb.
HcTounuk
sHepruu CoJiHIa U
3BE3]

57

3BE3 MBI, HX
OCHOBHEIC
XapaKTEPUCTUKH.
3BE3IbI TIIABHOU
ITOCJICIOBATEIBLHOC
TH. BHyTpeHHee
CTPOEHUE 3BE3]I.
CoBpeMeHHbIE
MIPEICTABJICHHUS O
MIPOUCXOKICHUH U
spoyronnu CoHIa
U 3BE3]

58

59

Muneunsiii [IyTe
— Hama
TamakTuka.
ITonoxenue u
nmkenue CoaHia
B ['amakTuke.
I'anakTuku.
Yépuble ObIPHI B
SIpax TalaKTHK

Bcenennas.
Paz0eranne
rajaktuk. Teopus
Bonbioro B3peIBa.
PemmkToBoe
W3JTy4YEHHE.




Meraranaktuka

60

61

62

Hepemennsie
POOJIEMBI
aCTPOHOMHUHU

Konrtponbnas
pabora
«ONeMEHTHI
aACTPOHOMHUH U
acTpou3uKm»

O6oO0maromuii
ypok. Poib
bu3uKH U
aCTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJIOTHYCCKOM,
COLIMAJILHOM U
THYECKOHU cepax
JIeITEIIbHOCTH
YyeJoBeKa

63

Ob6o06maromuit
ypok. Ponp u
MECTO (PU3UKHU U
aCTPOHOMHUH B
COBpPEMEHHOM
Hay4YHOU KapTHUHE
MHpa

64

65

O06o00marommii
ypok. Ponb
buznueckoit
TEOpUH B
dbopmupoBaHUU
Npe/ICTaBICHNHN O
buznIecKoit
KapTUHE MHpa

O6o06maromuit
ypok. Mecro
buznueckoit
KapTHHBI MHpPA B
obmeM psay
COBPEMEHHBIX
€CTECTBEHHO-
HAYYHBIX
MPEJICTaBICHUMN O
npupojie

66

PesepBHBIil ypOK.




MaruauTHoe noe.
DNeKTpOMarHuTHa
ST MHTYKITUS

67

Pe3epBHBIit ypOK.
Ontuka. OCHOBBI
cHeluanIbHON
TEOpUH
OTHOCUTCIBHOCTHU

68

Pe3epHblit ypok.
KganToBas
¢dusuka.
DJIeMEHTHI
ACTPOHOMHH U
acTpou3uku

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d1

184

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




