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[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npenctraBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm denepalbHON pabodeil MporpaMMbl BOCIHUTAHHS U
KOHILIETIIUK TpernojiaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeIbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHUpa oOyuarommxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yjbTaTam
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBsI3e (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4e€OHbIMM IpenaMeramu. B Helt
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
o0Opa30oBaHusl, TUIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[TporpaMManopu3nKeBKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KayecTBe y4eOHOT0 MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IIkoapHBIN Kype GU3NKU — cHCTEeMOOOpa3yIoIuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NUYECKHE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir w actpoHomued. Mcmonb3oBaHHE W AKTHBHOE
OpUMEHEeHHe (U3NYECKUX 3HaHWM  ONpenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYeHHUsS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpMUpOBaHME €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa OOydarolmuxcs, B (OpPMUPOBAHHWE YMEHUN NPUMEHSTH
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMH YIEOHBIX UCCIIEIOBaHUI.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lienoB (U3MUKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TAK U1 COBPEMEHHOM (DU3HKHU.



Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3nMku
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBISeTcs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEUIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzanus NpeAnosiara€T HUCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBCHHBIMHU U YKOJIOTHIECKUMU TTPOOTIEMaMHU.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTHYCCKUX TMPIIIOKCHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
CONep KaHMs, TIOCBAMIEHHBIX OKOJOTHYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKA M TEXHOJIOTHH, a TaKXe OOCYXKICHHS
po0JIeM palMOHATIBLHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBISIOTCS (U3UYecKue Teopuu ((hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpPE MOCTPOCHHS (PU3NUECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB H
INPUHITMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O TPHUPOAE, TpaHMIAX
NPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
MIPOIIECCOB).

CHCTeMHO-ACATENHPHOCTHBIN TOX0T B Kypce (U3UKU PeaM3yeTcs MPEeKIc
BCETO 3a CUET OpraHW3aldd SKCIEPUMEHTAIBHOU JESITCIBHOCTH O0YyYaroIIuXCsl.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B MIporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHMYECKUX
MpakTUYeCKuX padoT. BeIfeneHne B yKa3aHHOM TepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS W  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMHU
o0pa3oBaTeNBLHOTO TIPOllecCa HCXONd U3 OCOOCHHOCTEW IJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcs  OBIAJICHHUE
OOyYarOIIMMHUCS YMEHHUSMU TIPOBOJUTHL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (U3MUYECKMX BEIMYMH M TIOCTAHOBKY OIIBITOB 110 IPOBEPKE
MIPEIJIOKCHHBIX THITOTES.

bonbimioe BHUMaHWE yOENSETCS PEHICHUI0 PAaCUETHBIX W KAaYECTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THRIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJIaHHOHN (DU3UICCKON MOJIEITBIO, TIO3BOJISIOIINE IPUMECHATh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jiena Kypca, TaK M WHTETpHUPYS 3HAHUS W3
Pa3HBIX pa3aeioB. J[s KauyeCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/1aHHs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SIBICHUW M MPOIECCOB B OKPYKAIOIICH



KU3HU, TpeOyrone BblOOpa (U3MUECKOW MOJAENM HJisi CUTyallud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9IaThCsl B YCIOBHIX
peIMETHOro KaOuHeTa (U3HKU WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHere (Qu3MKU JTOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IeMOHCTPAIMOHHOE
o0opyaoBaHUE.

JleMmoHCTpanimoHHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECNeYMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyaOBaHUE [UIsI YYEHUYECKMX MPAKTHUYECKUX pPadoT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTmueckue KOMILIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMHU LEJIIMHU U3y4YEHUS PU3UKHU B 001LIEM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (POpMUpOBaHUE
HCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMmMeHUN OOBSCHATH SBICHUS C HCIHOJIB30BAHUEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne 3TUX Lened oOecreynBaeTcsl pelieHneM CIIeIyIoNX 3a1ad B

nporuecce U3y4eHus Kypca GU3NKU Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

e TMpuoOpeTeHue CHUCTEMBI 3HaAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHSIX, BKJTFOUAst MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AJIEMEHTHI acTPOPHU3UKH;



e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUW B MPUPOAEC U IS NPUHATHUSA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs] pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3axad, MOAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue Gu3NUecKol MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSAHUS HA OKPYKAIOUTYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu UHGOpMAaINH,
OMpEICNICHNS JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

e CO3JIaHHE YCIOBHMM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBanus otBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HezeN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE IMepeyeHb JTa0OpaTOPHBIX W
MPaKTUYECKUX PaOOT SBISIETCS PEKOMEHJAOBAaHHBIM, YUYUTENb JElaeT BbIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DOKCrepuMeHTa W TEOpUM B INPOLECCE MO3HAHUS IPUPOBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp m mMecto QUMK B (OPMHUPOBAHMM COBPEMEHHOM HAy4YHOW KapTHUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHHE MAaTEpUaIbHOW TOYKH, MX MPOCKIIMH HA OCH CHUCTEMbl KOOpJUHAT.
CroxeHune nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPE€HHUsS, MNYyTH U MepeMEIICHUS
MaTepUaJIbHOU TOUKH OT BPEMEHHU.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitnoe  aBmkeHue. [IBukeHHEe  MaTepualbHOM TOYKH 1O
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepuon u wactora obparieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IIETTHBIC 1 PEMEHHBIC MEepeIavuu.

Jlemoncmpayuu

Mogenb cucTeMbl O0TCU€Ta, WILTFOCTPAIUS KHUHEMATUUYECKUX XapaKTEPHUCTHK
JIBUKEHUS.

[IpeoOpazoBaHne NBMKEHUN C MCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue ABWKEHHS Teja, OPOIIEHHOTO TOJA YIioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JBWKEHHUS C LEIBIO ONPEAEICHNUsT MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

W3ydeHnue ABMXEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepuaibHOM TOUKU. TpeTuit 3akoH HproTOHA AJ1s1 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokosd. Koadduiment tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIMUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Wmnynec MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTEPHUAJIbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETHYECKOW SHEPTHH.

IloreHunanbHas DHEPIusl. IloreHunanbHas JHEprus yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOHCOXPaHEHUAMEXaHUYECKONIHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHMS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJsiekyasipHast Qu3nKa 1 TEPMOJTUHAMHUKA

Tema 1. Ocho8bIM01EKYIAAPHO-KUHEMUYECKOUIMEOPUU

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U MX OMNBITHOE
obocHoBanue. bpoyHoBckoenBmwkenue. Juddysusa. XapakrepaBukKeHUs U
B3aUMOJICMCTBUSIYACTULIBELIECTBA. MOJENIM CTPOCHUS Ta30B, KUIAKOCTEU U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH JlaneTOHA. N3omponeccsl B WJICAIbHOMIa3€ Cc
MOCTOSTHHBIMKOJINYECTBOMBEILECTBA. I'paduueckoe MIPEACTABIICHHE
M30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOLY AABJIEHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHS HACANBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphbl BO3lyXa B HEW.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJEalbHOro  ra3a. Buasl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KosruecTBo TEIIOTH pH TEIIONEpEIaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumMeHeHnue mepBOro 3akoHa TEPMOJMHAMMKHM K u3ompoieccam. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nevictBusl TeruioBod mamuHbl. [{ukn KapHo u ero kosp¢uuUeHT m0JIe3HOTO
JeHcTBUS. DKOJIOTUYECKUE TPOOIEMbI TEIIOIHEPTETHKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW SHEPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCHIUPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanus. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3aius. Y AefibHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHHU MOJTYyUYECHHSI COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHCTpanus KpuCTawIoB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Pasznea 4. daekTpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsiioB. [IpOBOJMHUKH, TUANEKTPUKU W TOJYNPOBOIHUKH. 3aKOH COXPAHCHHS
AIEKTPUUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUUYECKUI 3apsi.
OnekTpudeckoe mnoje. Hanpsok€HHOCTe  anmekTpudeckoro mnoiid.  I[IpuHuun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JManekTpudecKasnpoHuLIaeMOCTb.

OnekTpoéMkocTh. KoHzmeHcaTop. DIEeKTpOEMKOCTHILNIOCKOTOKOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOpP, KOMMMPOBAJIBHBIN anmapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBJIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora amekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3axkoH Oma 1 MOJHOM (3aMKHYTO#) 2yieKTpudeckoi memnu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas " MpUMECHas MPOBOJIUMOCTb
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTpOoIuTUYECKask AUCCOLMALUS. DIEKTPOIH3.



DnekTpuyeckuii Tok B raszax. CamMoCTOSITEIbHBI M HECaMOCTOSTENbHbIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsMoe wu3MepeHue HSIIEKTPOABWKYIIEH Ccuibl. KopoTkoe 3ambIKkaHuE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 Kkjacce OCyIlIECTBISETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (pakT, rumotesa, (puanyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, runepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apPOMETpP, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTtossHHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMU MarHUTHOW WHAYKIUU. KapTuHa JMHUA MarHUTHOU
WHYKIIH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KAaTYIIKKA ¢ TOKOM. OnbITOpcrena. B3zauMoaelicTBUEIPOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAKW. OJIEKTPOJABIKYINAs Cuila WHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
ITPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJEKTPOABWKYIIAS  CuUia
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOABUKYIIECH CHIIbI UHIYKIMU OT CKOPOCTHU U3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza koieOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUMx KojeOaHUsAX. BrIHYX/I€eHHbIE MEXaHUUYECKUE
kosie0anus. Pe3oHanc. BbIHY X 1€HHBIEAIEKTPOMArHUTHBIEKOIE0aHUSI.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IponsBoacTBo, nepegadya u MOTPeOICHUE DIECKTPUIECKON
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU IJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJeOATeNbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckui sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanre 3aBUCMMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana >MeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6mronenune orpakeHus: M MPETOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.



HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
npesioMJIeHUE, MoJspu3anus, udpakius, uHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETA. AOCOTIOTHBIN MOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LIger.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOSIHME W ONTHYECKas Cujla TOHKOM JuH3bL. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOIEHHMS MAaKCUMYMOB W MHUHHUMYMOB B HUHTEP(PEPEHLIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [udpakuuonHas pemérka. YciaoBue HaONIOAECHUA
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus cBera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpuodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ TOMOIIBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipusaluu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNIHAJIBHONA TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJJIEHUE BPEMEHHU M COKpAIlCHHUE
JUIVHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsizu 3Heprur GOTOHA C €r0 YaCTOTON. DHEPTHs
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTHUECKOE NIpPHUMEHEHHUE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHO-BOIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIM OeTa-pacnaa. [amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepneie peakunu. [lenenue u cuHTe3 SI€p.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHUs acTpoHoMuUU. [IpukiagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBMOKCHUE.

ComnHeunas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ComnHI@ U 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KJlacC —
CBETHUMOCTB». 3BE31IbI TJIaBHOW ITOCIIEAOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJENOBAaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06a. Pa3beranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Maciirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEPHOIro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku ©u acTpOHOMHMM B JKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nUecKol KapTUHBI MUpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKHUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
ompeiesICHHE TUIONIAIU TIIOCKUX (GUTYp U 00bEMa TEll.

buonoeus: snextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTEIbHBIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBIN
aHaJINn3.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHUOHHAS II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpeamera «®Pu3nka» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOTO TIpenMeTa «Pu3nKay JOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2)IaATPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4)3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYas ICTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;



5)Tpy10BOro BOCIIMTAHMS:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTBh M CIIOCOOHOCTh K 0OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6)3K0/10r149eCKOro BOCIIUTAHMS

c(hOPMHPOBAHHOCTh JKOJIOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7)IeHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbBIE YUeOHbIe /1eiicCTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENENATh 1eNIM JACSITENIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBEISIBIIATH  3aKOHOMEPHOCTH W  TPOTHUBOPEYHMsI B  paccMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSIX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJIIM, OLICHUBATh PUCKH TIOCIICACTBUIN ACATEIHHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3zoBble ucciaegoBare/ibcKue 1eiCTBUA:
BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYEBBIMH TOHATHSIMH W METOJaMHU
(bu3nYeCcKO HAYKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHHS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJyYeHUS HUHPOpMauu (U3HUYECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh  CPEACTBA  MH(MOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3MYECKOrO COAEpPXKAaHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYIIECTBJISATh OOIIEHHWE Ha Yypokax (HU3MKH U BO BHE-YPOUHOU
NEATEIbHOCTH;



pacno3HaBaTh MNPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JIEUCTBHM C y4y€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpeiieniaTh pPojaud € Y4E€TOM MHEHUH YYacCTHUKOB, OOCYXIaTh PpPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npe/iaraTtb HOBBIE IPOEKTHI, OLEHHMBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEIACHUE B PA3IUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISTh MMO3HABATENIbHYIO NI€ATEIbHOCTh B OOJACTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBJICHUIO JPYIUIMH B 001aCTH
(bU3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JeTh HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;



WCITOJIB30BaTh MPUEMBI peIICKCUU ISl OLICHKU CHUTYyalluu, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO IPUHUMATH PEIICHUS IO HX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

IPUHUMATH Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSTCIIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporecce AOCTHKEHUS JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS SMOITMOHAJILHBIN UHTEIUICKT, MIPEATOIar afo A
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTH MMOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HAIIpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHCHHAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JOCTIKCHHIO LN H
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIECH CIIOCOOHOCTh MMOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKMBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonmy oOyudenuss B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpaA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIeH:
MaTepuagbHas TOUKa, MHepIUaIbHAs CUCTeMa OTCYETa, a0COJIIOTHO TBEPAOE TEJO,
WJICAJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;



pacro3HaBath (U3UYECKHUE SBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KUHETUYECKOW TEOPHUHM CTPOCHUS BEUIECTBA U
DJICKTPOJUHAMMUKHU:  PABHOMEPHOE W  PAaBHOYCKOPEHHOE  MPSMOJIMHEHMHOE
JBI)KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojieiicTBre Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00hEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCALMS, IUIABJICHUE, KPUCTAUIM3AlUS, KUIICHHUE,
BJIAKHOCTB BO3/yXa, IMOBBILICHUE JABJIEHUS ra3a IIPU €ro HAarpeBaHUU B 3aKPHITOM
COCyle, CBS3b MEXIYy NapamMeTpamMyd COCTOSHHAS Trasa B  H30mponeccax,
AIEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBH)KCHHUE, HCIOJb3Yysl (U3UUYECKUE BEIMYMUHBI:
KOOpAMHATA, MYyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CUia,
HMMITYJIbC T€Jla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUA, MEXaHUYECKas
paboTa, MeXaHWUYECKash MOIIHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3yEeMbIX BEJIWYWH, UX OOO3HAYCHHS U CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUMHY C JAPYTUMU
BEJINYMHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3Yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUSL XaOTHYECKOTO JIBMIKEHUS MOJICKYJ, CPEIHEKBAAPATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBHUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJB3yeMbIX BEJIMYHMH, HX
0003Ha4YeHUsI W EIUHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JIAHHYIO
($u3NYECKYIO BEIMYUHY C IPYTUMU BEIHMUMHAM;

OIMCHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
DJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IOJIsI, IIOTEHUHAJ, PA3HOCTh IMOTEHIINAJIOB;
NP OINMHMCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3yEeMbIX
BEITUYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C IPYTUMH BEIHUYNHAMH,

aHaJIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCHOIb3Ys (PU3NUecKue
3aKOHBI ¥ MIPUHLHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCUETA, MOJIEKYJAPHO-KUHETUUECKYK) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUUYECKOU DHEPTUM TEIUIOBOTO JBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOTO 3apsAna, 3akoH KylioHa, mpu 3TOM pasinyarh CIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUILIb,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHLMUIBl JEHCTBUS  MAaIlMH, M[OPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIB30BAHUS B
MMOBCEHEBHOM JKU3HU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IPOLECCOB C HCIHOJb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHUH, NPU 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OIBIT U
(GbOpMyIHPOBATH BHIBOIBI,

OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaThb W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (QU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJIE TaOnMIl U rpauKoB, AeJaTh BBIBOBI IO Pe3yJbTaTaM HCCIIEA0BAHNUS;

coOiroaTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000Opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus1 (PU3NUECKON BEINUUHBI;

pelaTh KaueCTBEHHBIE 3aJau: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPECUNBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
UHGOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y TIPECTABJICHUS YYEOHOW U HayYHO-MOMYJSAPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAITU3UPOBATH MOTyIaeMyl0 HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU



yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbs U COOJIFOJIEHUSI HOPM SKOJIOIMYECKOI0
IIOBEJCHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TIpyHIe€ C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM IPOOJIEMBI.

K xonmy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pPOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU W
TEXHOJIOTHH, B IPAKTUYECKON JEATENBHOCTH JIOJEH, LEJOCTHOCTh M €IUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpPHAs
MOJieJb aTOMa, HYKJIOHHash MOJIENIb aTOMHOIO sipa MPH PEIIEHUU (PU3UUIECKUX
3aj1ay;

pacrno3HaBaTh (pU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PU3HMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKOUS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEMHOE pPACHpPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJApU3alMs CBETa, JUCIEPCHs CBETa,
dbotoanekTpudeckuit 3pdext (poToaddexT), cCBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHENYaToro CHEKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYyCCTBEHHas
PaAOaKTUBHOCTH;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3MYHBIX  Cpela) |
AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEIUUYHMHBIL:
DIIEKTPUYECKUHN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIIKYIAsA cuia, paboTa TOKa,
MHIYKIUS MarHUTHOTO MoJsA, cuia Awmmepa, cuna JlopeHna, MHIYKTHBHOCTb
KATYIIKH, DHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuN B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M EJAUHMIIbI, YKa3bIBATh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



ONUCHIBAaTh H3YYECHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIOJb3YA
dbu3nYecKre BETUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMMYJIbC (OTOHA, MEPHO]I ToJIypaciaja, SHEPrus CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
WCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHWS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBSI3bIBAIONIME JIAHHYH (DU3UYECKYIO BEIMYMHY C JAPYTHMHU BEJIMYUHAMH,
BBIYUCIISATh 3HAaUCHUE (DU3NUECKON BETUUMHBI,

aHAM3UPOBATh (PU3HUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YyS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapajieIbHOIO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIAH, 3aKOH MPSIMOJIMHEHMHOTO paclpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHeHHE ODiHINTeHHA i1 doTodrddekTa,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUSI MMITYJIbCA, 3aKOH COXPAaHECHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOI0 4uCia, mocrynarel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKO€ BBIPAXKEHHE M YyCIOBHSA (TpaHUIbI, 0O0JacTH)
MIPUMEHUMOCTH;

OMPENIEIATh HANIPABJICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OIMCHIBATh H300paKCHHE, CO37aBaeMOEC IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOIHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM TMPSIMBIX M KOCBEHHBIX W3MEPEHHUN: MpPU ITOM
dbopmynupoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT H
bopMyIMpPOBAThH BHIBOJIHI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUS (PUBHUECKUX BEIUYUH, TIPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIICIOBATh 3aBHCHUMOCTH  (DM3WYECKUX BEIWYHMH C HCIIOJb30BaHHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

COOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOMCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33a/1a4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEJIMUYMHBI U (POPMYIIB,
HEOOXOJUMbIE JUJIsl €€ pEIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
(buznueckue SBICHUS,

UCIONB30BaTh  IpPU  pPEIIEHMH  ydyeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTABJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOJTYyICHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUUECKU aHATTU3UPOBAThH MOIy4aeMyt0 HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJNUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYXKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHHUS 3J0POBb M COOJIIOJIEHUS HOPM SKOJOTHYECKOIO
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TIpynme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATH PadOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESTENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne HaumeHoBaHuepasiejioB U
n/n TEeMIIPOrpaMMbl

KoanuecTrBouyacoB

Bcero KonTposbHbIepadoThI

Paznea 1. PU3UKA U METO/JAbI HAYYHOTI'O IIO3HAHUA

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

11 ®du3nKa U METOJIbl HAYYHOTO ) bubnmoreka [JOK
' MMO3HAHUA https://m.edsoo.ru/7f41bf72
Hroronopaszaeny 2
Paznen 2.MEXAHUKA
bubmuorexa [JOK
2.1 K
HHEMATHIA . https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2
Aunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBICOXPAHEHHS] B MEXAHHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Uroronopazneny 18

Paznen 3.MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBIMOJIEKYJIIPHO- 9 1 bubnuotexa [JOK
' KUHETHUYECKONTEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 O 10 1
CHOBHITEPMOAIHAMHIH https://m.edsoo.ru/7f41bf72
313 ArperaTtHble COCTOSIHUS 5 bubnuoreka [IOK
’ BemiecTBa. Ma3oBbIe MEPEXOAbI https://m.edsoo.ru/7f41bf72
Hroronopaszneny 24



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

Pa3znen 4.9JIEKTPOJIUHAMUKA

bu6mmoreka [IOK
4.1 1
DIEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [ToCcTOAHHBIN NEKTPUUECKUI 12 bubnnoreka [JOK
' TOK. TOKH B pa3jIMYHBIX Cperax https://m.edsoo.ru/7f41bf72
Uroronopazneny 22
Pe3epBHOEBpEMS 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KIIACC

N KosnvecTBouyacon JJIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (undposbie)
n/ Bcer  Konrtpoabubiepador IIpakTuyeckuepador
TEeMIIPOrpaMMBbI o0pa3oBaTebHBIEpecyp
11 0 bl bl
ChlI
Pazpen 1.29JIEKTPOIUMHAMUKA
11 MaruauTHoerone. 1 | 3 bubmuorexa [JOK
' DIIeKTpOMarHUTHASMHTYKIIHS https://m.edsoo.ru/7f41c97¢c
Hroronopaszaeny 11
Pa3znen 2.KOJIEBAHUSA U BOJIHbI
)1 MexaHn4ecKue u 9 1 bubmuorexa [JOK
' AJIEKTPOMArHUTHBICKOJICOaHU S https://m.edsoo.ru/7f41c97c
’9 MexaHnyeckue u 5 1 bu6mmoreka [IOK
' 3JIEKTPOMAarHUTHBIEBOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 10 3
Ok https://m.edsoo.ru/7f41c97¢c
Hroronopazneny 24
Pa3nen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OcHoBbBICTIEIIUAIBHONTEOPUHOTHOCUTEIBHO 4 1 bubnnoreka [JOK
' CTH https://m.edsoo.ru/7f41c97¢c
Uroronopazneny 4
Pa3znen 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [JOK
4.1 i
DIeMEHTHIKBAaHTOBOMONITUKH 6 https://m.cdsoo.ru/7f41c97c
4.2 Crpoenunearoma 4 bubnuotexa [JOK



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/7f41c97¢

bubmuoreka [JOK

4.3 A 5
TOMHOCANPO https://m.edsoo.ru/7f41c97¢

Uroronopazneny 15

Paznen 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTBIACTPOHOMHUHU U aCTPOPHU3UKHU 7 1

| bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroronopaszneny 7

Paznes 6.OBOBIIAIOIIEE IOBTOPEHUE

bubmunorexa [JOK
6.1 600 4
OboburaromeenopTopente https://m.edsoo.ru/7f41¢97¢
Hroromnopazaeny 4
PesepBHOeBpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosmuecTBo4acos
Haranzy JJ1eKTPOHHBbIeNU(PPOBHICOOPA30OB
n Temaypoka Be KoHTpo/bHBI IIpakTHYecKku
YeHUsl areJibHbIEepecypChl
/ ero  epadoThbI €padoThI
n
Nucrpykrax no Th. ®dusuka —
Hayka o npupoje. Hayunbie MmeToabl
MIO3HAHUS OKPY’KAIOILIEro MUpA.
Ponb n MeCT(I;) ?1(43141(1/1 B ’ 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0c32¢e2
(dhopMUPOBaHUM COBPEMEHHOI
Hay4YHOU KapTHUHBI MUpa, B
MPAKTUYECKOU JeATEIbHOCTH JIIOIEU
MexaHnndeckoe JBHKEHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO
neuxenusd. [lepemenienue 1 bubnuorexa LIOK
- ep ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, yCKOpeHnePaBHOMEpHOE
MPSIMOJIMHENHOE JIB)KEHHE
CrapToBas AMarHocTUkKa 1o Gu3nke 1 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOETIPSIMOJIIMHEMHOE T 1 bubnnorexka [JOK
BIOKEHUE https://m.edsoo.ru/ff0c372e
CBoOoaHoe majieHne. Y CKopeHue | bubmuorexa [JOK
CBOOOHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc
Wuctpykrax no Th. JlaboparopHas
pabota "M3yueHune nBHKEHUS Tela, 1 1
OpOILIEHHOT0 TOPU30HTAIBHO"



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

KpuBosnHelHOE ABUXKEHUE.

bubmuoreka [JOK

7 BI)KEHHE MATEPUAJIbHON TOYKH 110
A P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
IIpuHLUII OTHOCUTEIBHOCTH
8 lanunes. MuepuuanbHble CUCTEMBI bubmmorexa [IOK
) P N https://m.edsoo.ru/ff0c3be8
orcueta. [lepBbiii 3akoH HproToHa
Macca tena. Cuna. [Ipuniun
9 Cymnepro3uiuu cuii. Bropoii 3akon bubmmorexa [TOK
yrep H ' p . https://m.edsoo.ru/ff0c3be8
HrproTona nist MaTepuanibHOM TOUKU
10 Tpernii 3akon HproToHa 1151 bubnuorexa [JOK
MaTE€PUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cumna
1 KECTI bu6mmoreka [IOK
' https://m.edsoo.ru/ff0c3d00
[TepBasikocMHUECKasICKOPOCTh
Cuna ynpyroctu. 3akoH ['yka. Bec
1p | Tema. WNucrpykrax no Th. bubnnorexa [HOK
Jlaboparopnast padota "U3mepenue https://m.edsoo.ru/ff0c3e18
KECTKOCTHU IPYKUHBI"
Cuna tpenus. Koadpduument
13 Tpenus. Cuiia CONpOTUBIICHUS TTPU bubnnoreka [JOK
JIBIDKEHUH TeJa B XKUIKOCTH UIIN https://m.edsoo.ru/ff0c3{76
rase
[TocTynarenbHO€ U BpamaTesibHOE
14 | ABHKCHHE aOCOIOTHO TBEPAOTO bubnmoreka [JOK
tena. MomeHnTcwibl. 1lneqocuisl. https://m.edsoo.ru/ff0c41a6
YcnoBusipaBHOBECHUATBEPIOTOTETA
15 NMnynec MmaTepuanbHON TOUYKH, bub6nuorexa [IOK

CUCTCMbI MaTCPUAJIbHBIX TOYCK.

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Nmnynbe cuiibl. 3aKOH COXpaHEHUs
uMIyJibca. PeakTuBHOEIBH)KEHUE

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepHaIbHON TOUKH.
TeopemaoON3MeHEHUNKUHETUIECKO
W SHepruu

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

17

IToTrenumanpHas SHEpTHUsL.
[loTenunanpHas 3HEPrUs ynpyro
nepopMHUPOBaHHON NIPYKUHBIL.
[ToTeHunanpHasIHEPIUATENABOIN3H
MIOBEPXHOCTU3EMIIN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

Wucrpykrax no Th. JlabopaTopHas
pabota «VccnenoBanue cBs3u
paboThI CHITBI C U3MEHEHHEM
MEXaHMYECKOM PHEPTUH Teja Ha
puMepe PacTsHKEHHUS PE3HHOBOTO
KTyTa»

19

20

IToTeHuunanbHbIE U
HeTOTEeHIMaIbHbIe CHITBI. CBS3b
paboThl HEMOTEHITUATBHBIX CHUJI C
W3MEHEHUEM MEXaHUYECKOM
SHEPTUH CUCTEMBI TE.
3aKOHCOXPaHEHUSIMEXAHUUECKOU
SHEPTUU

Kontponbras paboTa mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

AHanu3 KOHTPOJILHOM paboThl U

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

22

23

KOppEeKU s 3HaHUI
"Kunemaruka./[uaamuka. 3aKOHbI
coxpaHeHus."
OCHOBHBIETIONIOKEHUSMOJIEKYIISIPHO
-KUHETUYECKOUTCOPHUH.
Bpoynosckoensuxenue. Auddysus

XapakTtep JBUKEHUS U
B3aHMMOJICHCTBHS YaCTHUII BEIIECTBA.
Mopenu cTpoeHHS Ta30B,
KUIKOCTEH U TBEPABIX TEI

Macca monekyn. Konuuecto
BenlectBa. [locrosinHas ABoraapo

https://m.edsoo.ru/ff0c4dc2

24

25

26

27

TennoBoe paBHOBECHE.
Temneparypa u e€ uzmepeHue.
[Ixamaremneparypllienscust

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

AGcomroTHas TeMiepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU
JBHKEHUS MOJIEKYJIL.
YpaBHeHuneMeneneena-
Knaneiipona

3akon/lanpToHa. ['a30BBIC3aKOHEI

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

28

Wuctpykrax no Th. JlabopaTopHas
pabora «lccnenoBanue
3aBUCHMOCTH MEXIY ITapamMeTpaMu
COCTOSIHUS pa3pEKCHHOTO Ta3ay

29

I/I3onpoueccm B HACAJIbHOM ra3s€ u

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

ux rpauueckoe MpeacTaBIcHIe

BHyTpeHHsst sHEprHs
TepMOI[HHaMH‘-IeCKOﬁ CHUCTCMBI 1
Ccoco0bl €€ U3MEHEHUS.

bu6mmoreka [IOK

30
KonmaecTBotemnots! u padboTa. https://m.edsoo.ru/ff0c5952
BuyTpeHHASI9HEPrUsi0IHOATOMHOTO
ujearbHOrOra3a

31 Buasirenonepenaun bubmmorexa [IOK

A pel https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTH BEIIECTBA.

10 KonmuecTBo T€NNOTHI NpH bubnuorexa [JOK
TeIJIonepenaye. https://m.edsoo.ru/ff0c5c36
AnabaTHBIMIIPOIIECC

13 [lepBblii 3aKOH TEPMOAMHAMUKY U bubnuoreka [IOK
€ro MpUMEHEHUE K U30IpoLeccaM https://m.edsoo.ru/ff0cSefc
HeoOpatumocTs nporieccoB B

34 npupoze. Bropoii 3akoH bubmmorexa [TOK

PHpOJE. P https://m.edsoo.ru/ff0c6230
TePMOAUHAMUKHI

35 [Ipunuun nevictus u K11/ bu6mmorexa [IOK
TETUIOBOM MaIlIuHbI https://m.edsoo.ru/ff0c600a

36 =~ Huxu Kapno u ero KIIJ

37 DKOJOTUYECKHETTPOOIEMBITEIIIIONHE
preTHuKu
O60061maromuit ypok

38 «Monexyns Haj}[’p ¢u3uka. OcHOBBI bubmmorexa LIOK

YAp ' https://m.edso0.ru/ff0c6938
TEPMOJANHAMUKI
39 KonTponbhas pabota no teme bub6nuorexa [IOK

«MonekynspHas (pusmkKa.

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

OCHOBBITEPMOAMHAMUKID)

AHanM3 KOHTPOJIBHOU pabOTHI 1
KOppeKuust 3HaHui "MosekyispHast

bu6mmoreka [IOK

40 M3UKAa. OCHOBBLI TEPMOJUHAMUKH".
¢ PMO https://m.edsoo.ru/ff0c63b6
[TapooOpa3zoBaHue 1 KOHICHCAIIHS.
Hcnapenue u xunenue
AOcCoIIoTHAs ¥ OTHOCUTEIbHAS
41 BJIQXKHOCTH BO3yXa bubmorexa LOK
O3AYRL. https://m.edsoo.ru/fl0c64d8
Hacsiennsiitnap
TBépnoe Teno. Kpucramimyeckue u
amopdHbIe Teaa. AHU3OTPOIHS
42 CBOMCTB KpuCTaLIOB. JKuakue Bubmorexa ITOK
P PR https://m.edso0o.ru/fc65£0
KpUCTAJUTHIL.
CoBpeMeHHbIeMaTepUallbl
[InaBneHue U KpuCTaIU3AIH.
bubmuorexa [JOK
43 VY neapHas TEI0TAa IUIaBICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 YpaBHeHUETEILIOBOroOananca
p https://m.edsoo.ru/ff0c6820
OJexTpu3anus Tell. DIEKTPUUECKUH
45 3apsig pI[Ba BHJIA DJIEKT I/I‘II;CKI/IX bubmmorera [TOK
PAL. p https://m.edsoo.ru/ff0c6bcc
3aps/10B
IIpoBOAHUKH, JUDIEKTPUKHA U
46 H(I))J'I OBOJJHUKH 3aK(I:H bubmmorera [TOK
YHpOBOA ' https://m.edsoo.ru/ff0c6becc
COXpaHEHUs AJIEKTPUUECKOTO 3apsiaa
B3aumogpeiicTBue 3apsioB. 3aKoH
. . bubnuotexa [JOK
47 Kynona. To4yeuHbIl 2IeKTpUUECKUI

3apsi

https://m.edsoo.ru/ff0c6ced



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

Hanpssk€HHOCTB JIEKTPUYECKOro
nosist. [IpuHnun cynepnosuuun
NEKTPUYECKUX MOJIEH.
JIMHUMHANIPSKEHHOCTH

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

49

Pabota cuit 2IeKTpOCTaTHIECKOTO
noud. [lorenuuann.
PasHocTenoTEHIIMATIOB

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

50

51

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B
QJICKTPOCTATUYCCKOM I10JIC.
I[I/IBJI@KTpI/I‘ICCKaSIHpOHI/IIIaeMOCTL

OnexrpoémkocTs. Konnencarop

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

52

53

54

55

56

DNeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apspKEHHOT0 KOHJIEHCAaTopa

Wuctpykrax no Th. JlabopaTopHas
pabota "U3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa'

[IpuHIMIT NENCTBUS U IPUMEHEHUE
KOH/JIEHCAaTOPOB, KOIMPOBAIBHOTO
amnmnapara, CTpyHHOro npuHTepa.
DNeKTpocTaTHYeCKas3alInTa.
3a3eMJIeHHUEIIEKTPOIIPUOOPOB

DNEeKTPUYECKHI TOK, YCIOBHS €r0
cyuiectBoBaHus. [10CTOSHHBIN TOK.
Cuna Toka. Hanpsixenue.
ConpoTuBieHue.
3akonOMaIsTydacTKarenu

HOCJ’IC,Z[OB&TCJ'ILHOC, napaJijiIeJIbHOC,

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

bu6nmoreka [JOK



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

CMEILIaHHOE COEIMHEHNE
npoBoAHKUKOB. JlaboparopHaspaboTa
«M3yueHnecMeniaHHOrOCOe AMHEHU ST
PE3UCTOPOBY

https://m.edsoo.ru/ff0c7410

57

Pabora 1 MoIHOCTH
AIEKTPUUYECKOTO TOKA.
3akon/xoynsa-JIenua

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

58

3akon OMa 1st MOJTHOM
(3aMKHYTOM) 2JIEKTPUUECKOM ILIETIH.
Kopotkoe 3ambikaHue.
Jlaboparopnas padota «3mepenue
OJ1C ucToyHUKa TOKA U €T0
BHYTPEHHETO COIPOTUBICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAas IPOBOJAUMOCTD
TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
COIPOTHBIICHUS] METAJIJIOB OT
Temnepatypbl. CBepXIpOBOAUMOCTh

60

61

62

63

DNEeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX MTYYKOB

ITomynpoBOIHUKH, UX COOCTBEHHAS
Y IPUMECHAsl IPOBOANMOCTD.
CaoiicTBap—n-niepexo/a.
[TonynpoBOIHUKOBBIEIPUOOPEI
DNEKTPUUECKUN TOK B pacTBOPax U
pacruiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKASTUCCOLIUALIH.
DnekTponn3

DNEeKTPUUECKU TOK B Ta3ax.
CaMOCTOATEIBHBIN U

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

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

bu6mmoreka [IOK
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
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

HECaMOCTOSTENbHBIA pa3psl.
Momnnawus. I1na3zma

DneKkTpudeckue npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [IOK
IIPUMEHEHHE. https://m.edsoo.ru/ff0c86fc
[TpaBunarexHUKHOE30MaCHOCTH

65 O600marmuiypok 1 bubmuorexa [JOK
«INEKTPOIMHAMHKA» https://m.edsoo.ru/ff0c88be
[IpomexxyrouHas arrecrauus o bubnuorexa [JOK

66 1
¢dusuke 3a kypc 10 knacca https://m.edsoo.ru/ff0c8a8a

67 AHaIM3MPOMEKYTOUHOMATTECTALII 1 bubnnorexa LIOK

p yr H https://m.edsoo.ru/ff0c8c56
bu6mmoreka [IOK

68 1
OCHOBHBICTOHATUSKYPCA(PUZUKH hitps://m.cdsoo.ru/fOC8 f6e

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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 KIIACC

Ne KoaunuyecTBoyacoB
Haram3yd = DueKTpoHHblenU(poBbHIEOOPa3OBAT
n Temaypoka Bce KonrpoabHbie IIpakTuyeckue
eHus eJIbHbIepecypchl
/ ro padoThI padoThI
n
[TocTosiHHBIE MATHUTHI U UX
B3auMojiciicTBUe. MaruutHoe Bu6 110K
. noImoTeKa
nojie. BekTop MarHuTHOM 1
P https:/m.edsoo.ru/f0c9778
WHIYKIUU.

JIMHUMMAarHUTHOUMHAYKIUH

MaruuTtHoe noie IIpOBOAHHKA

¢ TokoMm. OnbIT Dpcrena. | bubnnoreka [JOK

BzaumopeicTBre NpoBOJHUKOB https://m.edsoo.ru/ff0c98fe

C TOKOM

JlaGopaTopHnas pabota

((I/I3yEeHI/IIZ Mal“I:II/ITHOFO T10JIs 1 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c98fe

KaTYIIKA C TOKOM)

JleficTBME MarHuTHOTO MOJISI Ha

MPOBOJIHUK C TOKOM. Cuiia

Awmnepa. JlabopaTtopHas pabora | 1 bubnuoreka [IOK

«HccnenoBanue aeMcTBUSA https://m.edsoo.ru/ff0c9ac0

MTOCTOSIHHOTO MarHuTa Ha

PaMKy ¢ TOKOM»

JleficTBME MarHuTHOTO MOJISI Ha

JBUKYLTYIOCS 3apSyKEHHYIO | bubnuorexa [IOK

yactuily. Cuna Jlopenua. https://m.edsoo.ru/ff0c9df4

Pa6ota cuet Jlopenna



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

DJIeKTpOMarHuTHasE MHYKITHUS.
IToTok BeKTOpa MAarHUTHOM
uHaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHON
nHaykiuu Papanes
JlaboparopHas paboTa
«HccnenoBanue sIBJICHUS
3IEKTPOMArHUTHON UHTYKITUI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHAYyKTUBHOCTS.
SBnennecamonnaykiuu. J/C
CaMOMHYKIIUU. DHEPrust
MarHUTHOTO TIOJISI KaTYIIKU C
TOKOM.
DNIEeKTPOMarHUTHOCIOJE

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

10

TexHu4eckue ycTpomucTBa U ux
MIPUMEHEHHUE: TTIOCTOSIHHBIC
MarHuThl, 3J1€KTPOMArHUTHI,
3JIEKTPOJIBUTATENb,
YCKOPHUTEIHU 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS M€Yb
O6o0maromuii ypok
«MarauTHoe€ 1oje.
DNIEKTPOMarHuTHasE UHIYKIUS»

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

11

KonTponbHas padbora no teme
«MaruuTtHoOe 1osne.
QHCKTpOM&FHI/ITH&?II/IH)IYKHI/ISI»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cads58

12

CB00OOIHBIE MEXaHNYECKIE
kosebanus. 'apmMoHnyeckue
Kosie0aHus. YpaBHEHUE

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



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

TapMOHUYECKHUX KOJIeOaHUH.
I[IpeBpaineHue 3HEpruu

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MepHOa MaJBIX KOJICOaHMA
rpy3a Ha HUTH OT JJTHHBI HUTH
U MaccChl Tpy3a»

14

15

16

17

KonebarenbHbIi KOHTYP.
CBoOoiHBIE
3HeKTpOMaFHI/ITHI)I€ KOHG63.HI/I$[
B UCaJIbHOM K0JIeOaTCIEHOM
KOHTYpE.
AHAJIOTUAMEKTYMEXaHUICCKU
MH H
3JIEKTPOMArHUTHEIMHKOJICOaHH
SAMHN

®opmyna Tomcona. 3akoH
COXPAHEHUS JHEPTUU B
u7earbHOM KollebaTeThbHOM
KOHTYpe

[Ipencrasienue o 3aTyxaromux
KoseOaHusX. BeIHyKIeHHBIE
MEXaHHYEeCKHE KOJICOaHus.
Pesonanc.
BriHYX1€HHBIEIEKTPOMArHUT
HBIEKOJIEOAHUS

IIepeMeHHBIH TOK.
CunyconganbHbIi
[IEPEMEHHBIN TOK. MOITHOCTH

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0cbd34



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

MEPEMEHHOT0 TOKa.
AMIUTUTYAHOE U ICHCTBYIOIIEE
3HAaYE€HHE CHJIBI TOKA U
HaIPSOKEHUS

18

Tpanchopmarop.
IIpousBoacTBo, nepenaya u
noTpebIeHue IEKTPUUECKOM
SHEPIruu

19

VYCTpoUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, FeHEpaTopa
IIEPEMEHHOTI0 TOKA, JIMHUN
JJeKTponepesad

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

20

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE
anekTposHeprun. Kynerypa
MCIIOJIb30BaHUs
3JIEKTPOIHEPIUU B
[IOBCEHEBHOM KU3HU

21

22

MexanndecKre BOJHEI,
YCIIOBUS PACIIPOCTPAHEHHUS.
Ilepuon. Cxopocth
pacnpoCcTpaHEHHS U JUIMHA
BousiHbL. [lonepeunsie u
IIPOJOJIbHBIEBOIHBI

3Byk. CKOpOCTh3BYKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cccOc

23

BHGKTpOMaFHI/ITHI)Ie BOJIHBI, UX

1

bu6mmorekxa [IOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

CBOMCTBA U CKOPOCTb.
[IIxana’neKTpOMarHU THBIXBOJI
H

https://m.edsoo.ru/ff0ccfe0

[IpuHIMIIBI paANOCBA3U U

24 TeneBuaeHus. Pa3Burtue
CpEeACTB CBsA3U. Pannonokamnus

)5 KoHnTtposbHas padota bubnnoreka [HOK
«Konebanus u BOJHBI https://m.edsoo.ru/ff0cc6f8
[Ipamonuneitnoe

%6 pacrnpocTpaHeHHE CBETa B bubnuorexa [JOK
OHOpOIHOM cpefe. ToueuHblid https://m.edsoo.ru/ff0cd350
HCTOYHHMK cBeTa. JIyd cBeta
OtpaxeHue cBeTa. 3aKOHbI

7 oTpaxeHus csera. [loctpoenune bubnuorexa [JOK
M300pakKeHHI B TIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenue ceera. [lonHoe

)3 BHYTPEHHEE OTpaKCHUE. bubnnoreka [JOK
IIpenenbHbIN yroi noJHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUs
JlaGopaTtopHnast pabota

29 «3mepenue rmokazaTesst bubmorexa HOK

https://m.edsoo.ru/ff0cd67a

MPEJIOMJIIEHUS CTEKIIA»
JInn3sl. [TocTpoenne

30 M300paKeHUI B TUH3E. bubmuorexa [IOK
®opmyiia TOHKOW JIMH3BI. https://m.edsoo.ru/ff0cddle
YBenuyeHue JTuH3bI

31 JlaGoparopHas paboTa



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«H/ccinenoBanue CBOMCTB
M300paKCHHUH B JIMH3AX»

Hucniepcust cBera. CiiosXHbIM
coctaB Oemnoro ceta. L[BerT.

32 JlaboparopHas pabota
«Habnronenue aucrnepcun
CBETa»
HuTepdepenuus ceera.

33 JII/I(l)ppa(I}iHII)/ISI CBETA. bubmmorexa [IOK

. https://m.edsoo.ru/ff0ced22

JudpaknuoHHas pemeéTka

34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
Ilonspusanus csera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudopsl U

35 YCTPOMCTBA U YCIOBHS X
0e30MacHOro0 MpUMEHEHUS
['panu1el mpuMEeHUMOCTH

36 KJIACCMYECKOW MEXaHUKH. bu6mmoreka [IOK
[TocTynaTel cnenuanibHOM https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTH
OTHOCUTETHHOCTD

37 OJITHOBPEMEHHOCTH. bubnuoteka [JOK
3ameyieHne BpEeMEHH U https://m.edsoo.ru/ff0cfa42
COKpaIIeHHUE ITTUHBI
OHeprus ¥ UMITYJIbC

18 PEAATUBUCTCKOM YaCTHUIIBI. bubmuoreka [JOK
CB43b MaccChl C SJHEPTUEH 1 https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUSATIOKOS

39 KonTtponbnas pabora «OnrTuka. bubmmorexa [TOK

https://m.edsoo.ru/ff0cf610



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
https://m.edsoo.ru/ff0cf6f0

OcHOBBI cIELIMANIBHOM Teopun
OTHOCHUTEIBHOCTH

®otonsl. opmyiia [1nanka.

bu6mmorexa [IOK

40
DHeprust 1 UMITYIJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCTEOBAHKUE BuG 1OK

nonmoTeKa

41 ekrta. O A.T.
porosexra. Onrret https://m.edsoo.ru/ff0cffc4
CroieroBa
3akonsl GpoTtordhdexra.

VYpaBHeHNEe DUHINITENHA I
47 Q)(leoa dexra bu6mmoreka [IOK
’ https://m.edsoo.ru/ff0d015e
«KpacnHasrpanuia
doTtoardpdekra
Hasnenue cera. OnwiThl I1. H.
43 TeGenena bu6mmoreka [IOK
AIeBd. . https://m.edsoo.ru/ff0d04a6
XumudeckoeaelicTBHECBETa
TexHuueckue yCcTpoucTBa U
MpaKTUYECKOe TPUMEHEHHE:

44
dboTorneMeHT, POTOAATUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
Pemrenue 3agad mo reme

45 «DJIEeMEHThI KBAHTOBOI bubmorexa HOK

https://m.edso0.ru/ff0d0302
OIITHIKH
Mogens atoma ToMmcoHa.

46 OmneiTer Pesepdopaa mo bubnmoreka [JOK
pACCESTHUIO 0-YaCTHII. https://m.edsoo.ru/ff0d091a
[ImanerapHast Mogenb aToMa

b K

47 [Tocrynateibopa nommorexa 110

https://m.edsoo.ru/ff0dOafa



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

48

W3nyyenue u nornouexHue
($bOTOHOB Mpu Mepexojie aroma
C OJTHOTO YPOBHS DHEPIHH Ha
JIpyroi. BuasiciekTpos

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa

49

BouiHOBBIE CBOMCTBA YaCTHLI.
Bounsl ne bporis.
KopnyckyinsipHO-BOJIHOBO#
nyann3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPE/ICIICHUIO COCTaBa
PaAMOaKTHBHOTO U3TYYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsaoticTBa anbda-, 6era-,
FaMMa-H3JIyT{CHI/I$I. BHI/DIHI/IG
paI[HOElKTI/IBHOCTI/I Ha )KUBBIC
OpTraHU3MBI

52

OTkpBITHE TPOTOHA U
HeliTpoHa. M3oronsl. Anbda-
pacraj. DJIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
I'amma-usnydenue

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

53

DHeprus CBsi3M HYKJIOHOB B
anpe. SlnepHsle peakuum.
SAnepuslii peaxtop. [IpoOremsl,
MEPCIEKTHBBI, SKOJIOTUIECKHE
aCIIEKTBHI SJIEPHOM SHEPreTUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEeHTapHbIE YaCTHUIIBI.
OTtkpeITHE TO3UTPOHA. MeTo b1

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

56

HAOJII0JIEHUS U pErUCTpaliu
3JIEMEHTAPHBIX YACTHII.
KpyrnsriicTon
«DyH1aMeHTaAIbHBIEB3aUMOEH
ctBus. EnquncTBodu3ndeckoit
KapTUHBIMUDPAY

Bun 3Bé3xHOrO0 HeOda.
Co3Be3ausi, spKue 3BE3/1bI,
[JIAHETHI, UX BUJIAMOE
nBrxenne. CollHeUHasscCUCTEMA

Comnnre.
CoJHEeYHAasIaKTUBHOCTb.
Uctounuk sueprun CoJiHia 1
3BE3]

57

58

59

3BE3/bI, X OCHOBHBIE
XapaKTePUCTHKH.
3BE3ABITIIABHOM
MOCJICA0BATEILHOCTH.
BnytpenHee ctpoeHue 3BE31.
CoBpeMeHHbIe MPeCTaBICHUS
0 MPOUCXOKICHUH U YBOJTFOIHN
CounHna u 3BE37

Mieynsiii [1yre — Hama
I'anaktuka. Ilonoxenue u
npmkenue CoaHIa B
I'anaktuke. I'amakTHKH.
UEpHbieAbIpHI B AApaXTATAKTHK

Bcenennas.
PazGeranueranaktuk. Teopus




bonbmoro B3peiBa. Penukrosoe
u3irydyeHue. MeraranakTuka

60

61

62

63

64

65

66

Hepemenusienpo01eMplacTpoH
(0190705

KonrponbHas padora
«DNIEMEHTBI aCTPOHOMUH U
acTpou3uKm»

O6o06maromuii ypok. Posb
(GU3UKH U aCTPOHOMHUU B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOM, COIIMAIbHON
1 ATHYECKOH cdepax
JIeITEeIILHOCTH YeJIOBEKa

O6o6maromuit ypok. Posib u
MecTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOU Hay4yHOU
KapTHHE MHUpa

Ob6o6maromuit ypok. Posib
¢du3nveckoil Teopun B
(dbopmMHupoBaHUU
npecTaBiIeHuit o Gpu3NIecKoi
KapTHUHE MHUpa

Ob6o6maromuit ypok. Mecto
(bu3nUecKoil KapTHUHBI MUpPa B
o0111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
MPEJCTABICHUI O IPUPOJIE
PesepBHbIil ypok. MarautHoe
noJie. JJIEKTpOMarHuTHas




WHIYKLIUS

Pe3epBHblii ypok. OnTuka.
67 OcHOBBI cIElIMANIBHON Teopun
OTHOCUTEJIBHOCTH

Pesepnbiii ypok. KBanToBas
68 busrKa. DIeMEHThI
ACTPOHOMHUHU U aCTPOPUUKH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

1

68

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



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






