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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CPEOHETO OOIIero
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOXKEHUI U TpeOOBAaHUH K PE3YJIbTATAM
OCBOCHHMSI OCHOBHOM 00pa3oBaTesibHON MporpaMmel, npeacTaBieHHbIx B I'OC
COOQO, a Takxe c yd€toM (eaepaibHOil paboyell mporpaMMbl BOCIUTAHUS U
KOHIIETIIMU TpenoaBanus yueOHoro npeamera « Pusnka» B 00pa3zoBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi ODenepannu, peanu3yIommx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMbl 1o (U3HMKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOH KapTHUHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu
oOyueHnn wux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
NeATeIbHOCTHOrO  monaxoxa. IIporpaMmmMa mno  (Qu3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k MmIaHUpPYyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM U
METaNpeIMETHBIM pe3yJibTaTaM O0yUEHUS, a TAKKE YUUTHIBAET HEOOXOIUMOCTh
peanu3aiuu  MEXIPEIMETHBIX CBs3ed (U3MKM C €CTECTBEHHO-HAYYHBIMU
y4eOHBIMU TIpeaAMeTaMHu. B Heil ompenenstoTcs OCHOBHBIE €M H3YUYCHHS
¢Gbu3MKK Ha ypOBHE CpellHero 001iero o0pa3oBanusl, MIIaHUPYEMbIE PE3YIbTaTh
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIC, MPEAMETHBIC (HA
0a30BOM YpOBHE).

[Iporpamma o gpu3uKe BKIIOYALT:

® [UIAHUPYEMbI€ pPE3yJbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM

YPOBHE, B TOM YHUCJIE MPEAMETHBIE Pe3yJIbTAThI [0 TOJIaM O0yUYECHUS;

e cojepxkaHue yueoHoro npeameta «Duznkay mo rogaM o0yUdeHuUs..

du3nka Kak Hayka o HauOoyiee OOHIMX 3aKOHaX MPHUPOAbI, BBICTyHas B
KauyecTBEe Y4eOHOro IMpeaMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAI B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. I[lkonpHBIT Kypc Quukm —
CUCTEMOOOpA3yIONUi  IJI1  €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MIOCKOJIbKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHH,
U3y4aeMbIX XUMHEH, Ouosioruei, Qgusmdeckod reorpadueid m acTpOHOMHEH.
Hcrnonp3oBaHrne M aKTUBHOE TMpPUMEHEHHE (U3MUECKUX 3HAHUM OMpeessieT
XapakTep W pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEPreTUKH,
TPaHCIIOPTa, OCBOCHUSI KOCMOCA, MOJYYCHUSI HOBBIX MaTEPUAIOB C 3aJJaHHBIMU
CBOMCTBAaMU M Jpyrux. HM3ydyeHue ¢Gu3MKu BHOCUT OCHOBHOM BKJAJ B
dbopMupoBaHHE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa OOydYarolmuxcs, B
dbopMupoBaHHEe YMEHUW TPUMEHATh HAy4YHBIH METOJ TO3HAHWUS TMpHU
BBITIOJTHEHUY UMM Y4EOHBIX UCCIICIOBAHUI.

B ocHoBy kypca pusuku s ypoBHSI CpEeIHEro oOIero oOpa3oBaHUS
MOJIOKEH Psii UAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPHUHIUIIBI €ro
MIOCTPOCHMUSI.



Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypC SBISIETCS JOTMYECKU
3aBEpUICHHBIM, OH COJICP)KUT MaTepHall U3 BCEX pas3fesioB (PU3UKH, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoesn cenepanuszayuu. B cooTBeTCTBUM C HEWl MaTepuan Kypca (U3HKH
o0bequHEH BOKpYr du3nueckux Teopuil. Bemymmm B Kypce sBISeTCs
dbopmMHpoBaHUE NMPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pPUU, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peannszanus mpearnosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANIa (U3HUYECKON HAayKU, OCMBICICHUE CBSI3U PA3BUTHS
¢u3uKM ¢ pa3BUTHEM OOIIEeCTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoesa npuxnaonoii Hanpasnrennocmu. Kypc ¢usukm mnpenamonaraer
3HAKOMCTBO C IIMPOKUM KPYroM TEXHUYECKUX W TEXHOJIOTUYECKHUX
MIPUJIOKEHUN N3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercs MNOCPEIACTBOM BBEIECHUS SJIEMEHTOB
collepKaHUsl, MOCBALIEHHBIX 3KOJIOTMYECKHM Mpo0JIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHUKHU M TEXHOJIOTHH, a TaKKe O0OCYXIEHUS
npo0ieM  palMoOHAIILHOTO  MPUPOJIONOJIB30BAHUS M DKOJOTHYECKOM
0€30MacCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (M3UKH Ha YPOBHE CPEIHEro 0OIIero
oOpazoBaHus ABJISOTCA Puznueckue Teopuu (hopMupoBaHue MPEACTABICHUMN O
CTPYKTYpe OCTpOEHUsT PU3NYECKON Teopuu, posik (yHIaMEHTAIBHBIX 3aKOHOB
U TPUHUUIIOB B COBPEMEHHBIX MPEJACTABICHHUSIX O NPUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOPUM, IJii OMUCAHMUS ECTECTBEHHO-HAYYHBIX SIBJICHUN U
MIPOIIECCOB).

CHuCTeMHO-IesTeNbHOCTHBIM MOAXO0A B Kypce (U3UKM pealn3yercs
MPEXKIE€ BCETO 3a CUET OPraHu3aluy SKCIECPUMEHTAIBHOW JI€STEIbHOCTH
oOyuatomuxcsi. s 6a30Boro ypoBHsI Kypca (PU3MKU — 3TO HMCIOJIH30BAHUE
cucTeMbl (POHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U JIA00PATOPHBIX
paboT, KOTOpble B TporpamMme Mo (usuke OObEIUHEHbI B OOIIUN CIUCOK
YUYCHMUYECKHX TMpaKTUYeCKuX paboT. Beijenenne B yKa3aHHOM MepeyHe
1a00paTOPHBIX PabOT, MPOBOAUMBIX IS KOHTPOJS U OIIEHKU, OCYIIECTBISETCS
y4yacTHUKaMu 00pa30BaTEIbHOTO Mpolecca HCXOAsd U3  0COOeHHOCTEH
TUTAaHUPOBAHUS W OCHaleHus kaOuHera ¢usuku. [Ipu 3TomM obecreunBaeTcs
OBJIAJICHUE OOYYAIOIIMMHUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIE W3MEpPEHHSI,
MCCJICIOBAHMS 3aBUCUMOCTEH (PM3MUECKUX BEJIIMYWH W MOCTAHOBKY OIBITOB ITO
IPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bonpioe BHUMaHUE yIEIsSETCS PEIICHUIO PACUETHBIX M KAueCTBEHHBIX
3anay. [Ipu sToM Ju1st pacu€THBIX 3324 IPUOPUTETOM SIBJIIOTCS 3a/1a4 C SIBHO
3a1aHHON  (DUBUYECKOW MOJIEIbI0, TO3BOJISIIONINE TPUMEHSTh U3YyUYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOr0 pasjieia Kypca, TaKk U UHTErpUpys



3HaHHWA W3 pa3HbIX pazaenoB. [l KadyecTBEHHBIX 3aJad MPUOPUTETOM
SBJISIIOTCS 3a7aHUsl Ha OOBSICHECHUE TMPOTCKAHUS (PU3UUECKUX SIBICHUN U
MIPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyromue BpIOOpa (GU3HIECKOU MOJIETH
IUIA CUTYalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY OOecleueHuI0 y4eOHOro Impoiiecca 0a3oBbI YpOBEHb Kypca
Gu3MKKM Ha YpPOBHE CpeAHero ooOiero oOpa3oBaHUs JODKEH H3y4daThbCs B
YCIIOBUSX MPEIMETHOIO KaOMHEeTa (PU3UKHU UK B YCIOBUSX MHTETPUPOBAHHOTO
KaOWHeTa MPEeIMETOB €CTeCTBEHHO-HAy4YHOro nukia. B kabuHeTe Quznku
JOJDKHO OBITh HEOOXOAMMOE J1abOpaTopHOE OOOPYIOBAaHUE JJISl BBHIMOJIHEHUS
YKa3aHHBIX B TpOrpaMme 10 (U3HKE YYCHHUECKUX MPAKTHYECKUX PAOOT U
JE€MOHCTPALIMOHHOE 000pyI0BaHHUE.
JleMoHcTpaniuoHHoe obopynoBaHue GOpMUPYETCS B COOTBETCTBUM C
MPUHITUIIOM MHWHHMAJIBHOW JIOCTAaTOYHOCTH H 00ECIIEUYHMBAECT IOCTAHOBKY
MEPEUYNCICHHBIX B TIPOrpaMMe 10 (PU3MKE KIFOYEBBIX JIEMOHCTpAIUi s
WCCIICIOBAaHMsI M3yYaeMbIX SBIEHHH W TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHM.
JlabopaTopHoe 00OpyAOBaHHE [JIsi YUYEHUUYECKHX MPAKTUYECKUX pPadOT
dbopmupyeTcsl B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydaronuxcs. TeMaTH4ecKhe KOMIUICKTHI
1a60paTOPHOTO 000PY/IOBaHUS JOJKHBI OBITh MOCTPOEHBI Ha KOMILJIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAK:KE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE TU(POBBIX JabOpaTOpuil.
OCHOBHBIMHU 1IEJISIMU U3y4€HHUs PU3UKHU B 001IEM 00pa30BAHUU SABJISAIOTCS:
e (opMHUpOBaHHE HHTEpPECAa U CTPEMIICHUS OOYyYalOUIMXCA K HAaydHOMY
W3YUYCHUIO TPUPOJIBI, PA3BUTHE WX HHTCIUICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTE;

® pa3BUTHE TMPEACTABICHUM O HAYYHOM METOJ€ T[O3HaHUS W
dbopMHpOBaHHE HCCIAEAOBATEILCKOTO OTHOIIEHUSI K OKPYXKaIOUUM
SIBJICHUSIM;

e (opMHUpPOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjibTaTa WU3YUCHHS
OCHOB CTPOCHHS MaTepuH U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHne yYMEHHMI OOBSICHATH SBICHUS C HCIOJIb30BAHUEM

bu3HUecKrX 3HAaHUIM M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpenCTaBICHUNA O pOIH GUBHKHU TSI Pa3BUTHUS JPYTUX

€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTrkeHne 3Tux Lesei odecneunBaeTcsl peleHueM CIIEAYIONNX 3a7a4 B
nporiecce u3ydeHus Kypca GU3UKU Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

e MpuoOpeTeHHe  CUCTEMbl 3HaHMUM 00  oOmHUX  (PU3HUIECKUX

3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUAX, BKIOYas  MEXaHHKY,



MOJICKYJSIpPHYIO (PU3UKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (DHU3UKY U
AJIEMEHTHI acTPO(PU3HUKY;

e (opmupoBaHue YMEHHH NPUMEHSITh TEOPETUUYECKUE 3HAHUS IS
OoOBbsACHEHUS] (PU3NYECKUX SIBICHUA B TPUPOJAE M IJIs TPUHATHUS
IPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

® OCBOEHHE CMOCOOOB pEIICHUS Pa3NUYHBIX 33/7a4 C SIBHO 3aJaHHOU
¢uznyeckoil MoJenblo, 3a7ad, MOAPa3yMEBAIOIINX CaMOCTOSATEIBHOE
co3anue (PU3NYECKO MO, aIeKBaTHON YCIOBHIM 33/1a4H;

® [IOHMMaHWEe (U3MYECKUX OCHOB M MPUHIUIIOB JNEHCTBUS TEXHHUYECKUX
YCTPONUCTB UM  TEXHOJOTMYECKUX IMPOILIECCOB, UX BIUSHHUSI Ha
OKPYXKAIOIIYIO CPEAY;

® OBJIaJICHUE METOAAMH CAMOCTOSATEIBHOIO IIJIAHUPOBAHUS U MPOBEACHUSA
(u3nYeCKuX 3KCIEPUMEHTOB, aHaIN3a U UHTEPIIPETaluu HH(OpMaLIUH,
ONpeaeIeHHs JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

® CO3JaHME  YyCIOBUM  JOns  pa3BUTHS ~ YMEHUH  TPOEKTHO-
HCCIIEI0BATENICKOM, TBOPUECKOU IESITETBHOCTH.

Ha usyuyenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kitacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemelii B mporpaMme o (uU3MKe NEpeyeHb JaOOPaTOpHBIX U
OPAaKTHUECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YUMTEIb JEJAaeT BBIOOP
OpOBEACHUS J1a0OpaTOPHBIX PabOT M OMBITOB C YYETOM WHIMBUIYaJTbHBIX
0COOEHHOCTEH 00yJaronInXcs.



COILEPKXAHUE OBYUYEHUSA
10 KITACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUSA

®usnka — Hayka o npupoje. Hayunble METOIBI MO3HAHUS OKPYKAIOIIETO
mupa. Ponp »KkcnmepuMeHTa W TEOpUHM B MPOLECCE MO3HAHMS IPUPOJIBIL.
OKCHEepUMEHT B (PUBHKE.

MopenupoBanue puU3MUECKUX SIBJICHUHN U mpolieccoB. HayuHble runoTessl.
Odusnyueckre 3aKOHbI W TEOPUHU. ['paHUIBI NPUMEHUMOCTH (PUINYECKUX
3aKOHOB. [[pMHIIUIT COOTBETCTBUSI.

Ponb 1 MecTo ¢usuku B OPMUPOBAHUU COBPEMEHHON HAy4YHON KapTHUHBI
MHpPA, B IPAKTUYECKON JIEATEILHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBele W LU(PPOBBIE U3MEPUTEIBHBIE MPUOOPHI, KOMIIBLIOTEPHbIC
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmxkeHrne. OTHOCUTENLHOCTh MEXaHUUECKOTO JIBHKCHUS.
Cucrema otcuéra. TpaekTopus.

[Tepemernienue, ckopocTh (CpeaHsiss CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHUE MaTepUaJbHOW TOYKH, UX MPOCKIIMU HA OCH CHCTEMblI KOOpJMHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TepeMeIICHUs
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBobOosHOE najieHue. Y CKOpeHue CBOOOHOTO MaAeHUs.

KpuBonuueitnoe nBuxeHue. JIB)KEHHME MaTEPUAIBHOM TOYKH IO
OKPYXKHOCTH C TOCTOSSHHOM II0 MOJYJII0 CKOPOCTBhIO. YTJOBas CKOPOCTh,
JTUHeWHas ckopocTh. Ilepuon m yacrora oOpamieHus. LleHTpocTpemuTeabrHOE
YCKOPEHHE.

TexHUYeCKHEe YCTpPOMCTBA M MPAKTUUYECKOE IPUMEHEHME: CIHIOMETP,
JIBUKEHUE CHAPSJIOB, IICMTHbIC U PEMEHHBIE MIEPEIayn.

Jlemoncmpayuu

Mopenn CHCTEMBI oTcuéTa, WJUTIOCTpAIns KUHEMaTHYSCKUX
XapaKTEPUCTHUK JBUKCHHUS.

[IpeobpazoBanue ABUAKEHUN ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBukeHus Tena, OpPOIIEHHOTO IMOJ[ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUs.

Hanpagienne ckopoctu pu ABMKEHUH 1O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3yyeHne HEPaBHOMEPHOTO  JIBUKEHHS C  LEIbI0  OINPEICIICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXIY NYTSAMH, MPONUIAECHHBIMU TEIOM 3a
NOCJIEIOBATEIbHBIE PABHBIE MNPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue ABMxKEHUS Tena, OPOLIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutensHOCTH [amunes. IlepBeii  3akon  Herotona.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Ttenma. Cwuna. IlpuHnmn cynepno3unuu cwi. BTopoil 3akoH
Herorona pma wmarepuanpHOM TOYkHM. Tperuit 3akoH Herootona i
MAaTEpPUAIIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tsoxectu. l[lepBas kocMuueckas
CKOpOCTb.

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

Tpenne. Buapl Tpenus (MOKosi, CKoJbKeHUsA, kadueHus). Cuia TpeHHs.
Cyxoe tpenue. Cuia TpeHHs CKOJBKEHHS U cuiia TpeHus nokos. Koaddunument
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUH TEJIA B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIIBHO OCH BpaiieHus. [lmedo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHudeckne yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHUE: MOJIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHUE HEPIIUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3smepenue cu.

CrnoxxeHue cHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOpeHHOM IMOABEME U MTAICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

N3yuenune aBuxeHust Opycka no HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIMX B IPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopMariuu.



UccnenoBanue ycnoBuil paBHOBECUA TBEPAOIO TeEJa, HMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akonvl coxpanenus ¢ mMmexanuke

Nmnynbc MarepuanbHOW TOUYKHM (T€a), CUCTEMbl MaT€pUANIBHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCA Tela. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckas sHeprusi mMaTepualibHOM Touku. TeopemMa 00 M3MEHEHHH
KHHETUYECKOU SHEPTUU.

[ToreHunanbHas SHEPIHUsl. [ToreHunanbHas SHEprus YIpPYTro
nehOpMUPOBAaHHON TpYXKHUHBL. [loTeHIMaNbHAs dSHEpPrus Tela BOJM3U
MTOBEPXHOCTU 3EMIIN.

[loTeHnmanbHble W HEMOTEHIMAJIbHbIE  CUibl. CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTUM CUCTEMBI TEI.
3aKOH COXpaHEHUS MEXaHUYECKON DHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpoucTBa U NPAaKTHUECKOE MTPUMEHEHHUE: BOTOMET, KOIIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexo MOTEHIMATILHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOUIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnegoBanue CBsi3u pabOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHNS PE3UHOBOIO KIyTa.

Pasznes 3. MousekyasipHas pu3nKa 1 TEPMOAUHAMHUKA

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIO)KEHUSI MOJEKYJISPHO-KMHETUYECKOW TEOpUM U HUX
ombITHOE oOOOocHOBaHME. bpoyHoBckoe maBwxkenue. Juddysusa. Xapaxrep
JIBWKEHUSI M B3aUMOJECHCTBUS YacTHUI] BellecTBa. MoJenn CTPOEHHUs Tas3oB,
KUJAKOCTEH U TBEPIBIX TN U OOBSICHEHUE CBOWCTB BEIIECTBA Ha OCHOBE ITUX
Mozener. Macca u pasmepsl Monekyls. KonmuuectBo BemectBa. [locTosiHHas
ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ wusMepenue. lllkana
temneparyp Llenbcusi.

Mogens wuaeanbHoro raza. (OCHOBHOE ypaBHEHHUE MOJIEKYJSAPHO-
KMHETUYECKOW TEOpUU HACATBHOTO raza. AOCONIOTHAsI TeMIlepaTtypa Kak mepa
CpEHEW KMHETUYECKOM JHEPruM TEIUIOBOIO ABWXKEHUsA vactull rasa. lllkana



temneparyp KensBuna. ['a3oBele  3akoHbl.  YpaBHeHne MenzaeneeBa—
Kunaneitpona. 3akon J{anbrona. M30mpo1iecchl B U1eaIbHOM ra3e ¢ MOCTOSTHHBIM
KOJIMYECTBOM  BemlecTBa. [ 'paduyeckoe mpeACTaBICHHE H30MPOLIECCOB:
M30TEpMa, U30X0pa, u300apa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE TNPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITHI, MOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BEUIECTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiThl 110 MU HY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mopens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYIIIECTBOBAHHUE MEXKMOJIEKYIISIPHOTO
B3aMMOJECHCTBUA.

Mogens, WUTIOCTpUpPYIOIIas MPUpPoay AaBJICHUS Ta3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIUME YpPaBHEHUE COCTOSHHS HJICAIbHOTO Tasa,
M30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

Ornpenenenue Macchbl BO3/1yXa B KJIIACCHOW KOMHATE HA OCHOBE U3MEPEHUI
00bEMa KOMHATBI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTM  MEXKAYy  HapamMeTrpaMyd  COCTOSIHUS
pa3peKEeHHOr0 Tasa.

Tema 2. OcHosvl mepmoouHamuKku

TepmoanHaMuueckas cUcCTEMA. BnayTtpennss JHEpPIrus
TEPMOJUHAMHUUECKON CHUCTeMbl U CrmocoObl €€ wu3MeHeHusa. KoimuecTBo
TEIJIOTI W paboTa. BHYTpeHHsIE 3HEprust OJHOATOMHOTO HJCaJIbHOTO Tas3a.
Buael Temonepenayun: TEmIONPOBOAHOCTh, KOHBEKIIMS, U3TyYeHUE. Y IeabHas
TEII0EMKOCTh BellecTBa. Koam4yecTBO TEMIOTHI P TEIJIonepeaaye.

[lonsitue 00 ammabatHOM mnponecce. llepBblid 3aKOH TEPMOIUHAMUKH.
[IpumeneHre mepBoro 3aKkoHa TEPMOJAMHAMHUKHU K M3ompoleccaM. ['paduueckas
UHTEpIpeTalus paboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh MpoiieccoB B MPUPO/IE.

TennoBble  MamuHbL.  [IpUHIWNBI ~ JEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi SHEpPrUM B TEIUIOBBIX MammHax. KoadduimeHT mone3Horo
nerictBusl TeruioBo MamuHBL [lukn KapHo m ero ko3¢ @GUIHMEHT IMOJe3HOTOo
JEUCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIODHEPTETHUKH.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE TNPUMEHEHUE: JBUTATEIh
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTPEHHEH SHEPTUU Teja MPU COBEPUICHUH PaOOTHI: BBHUIET
MpoOKW W3 OYTHUIKH TOJ ACHCTBHEM CKATOTO BO3AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUACOJEMOHCTPALIHS).

N3meHeHne  BHYTpEHHEW  3Hepruu  (TeMmmeparypbl) Tela  IpHU
TEeIIonepeaaye.

OneIT 1Mo aanabaTHOMY pACIIMPEHHUIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Monenn mnapoBoil TypOWHBI, JABHUrareisi BHYTPEHHEIO CrOpaHUs,
PEaKTUBHOTO JIBUTaTEs.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecammnbie cocmoanua eéewyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u kKoHaeHcanusa. Mcnapenue u kunenue. AOCOMIOTHAs
M OTHOCHTEJIbHAS BIAXKHOCTh BO3Ayxa. HackllleHHbIN nap. YaenbHas TeroTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

TBépnoe temo. Kpucrammueckue u aMmopdHble Tena. AHU30TPONHUS
CBOMCTB KpucTawioB. JKuakue kpucramisl. COBpEMEHHBIE MATEPHUAIIBL.
[InaBneHue u kpuctauMzanus. ¥ aeabHas TemioTa miasieHus. Cyonumanus.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHuueckue yCcTpOMCTBAa M INPAKTHUYECKOE NPUMEHEHHE: TMIPOMETpP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH TOJyUYECHHs] COBPEMEHHBIX MATEPUAJIOB,
B TOM YHCJIE HAHOMATEPHUAIIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOlCTBa HACBIIICHHBIX APOB.

Kunenue npu moHM>XKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHust v IJIABJIEHUS KPUCTAJUIMUYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomut

HN3mepenne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Pa3znes 4. JiaekTpoanHaMuKka

Tema 1. dnekmpocmamuxa

DneKTpu3anus Tela. DJEKTpUUecKuid 3apsa. J(Ba BHAA 3JIEKTPUYECKUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U MOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsia.

BzaumopeiictBue 3apsgoB. 3akoH Kymnona. ToudeuHbId 3J€KTpUUECKHI
3apsia. DneKkTpudeckoe nose. HanpspkEHHOCTh 3ieKTpruYecKkoro nodist. [punmun
CyIEPIO3ULINU DIIEKTPUUECKUX TIOJIEH. JInHun HANPSKEHHOCTU
3JIEKTPUYECKOTO MOJIS.



Pabora cun osnekrpocratnueckoro moisis.  Ilorenmnman. Pa3HocTh
noTeHUHaIoB. [IpOBOAHUKM M JUAJIEKTPUKUA B HJIEKTPOCTATUYECKOM IIOJE.
JlusnexkTpruyeckasi IpOHUIIAEMOCTb.

DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh MIJIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apSKEHHOT0 KOHAEHCATOPA.

TexHuyeckue ycTpoWCTBAa U MPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOIL,
ANIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLKII IEUCTBUS AJIEKTPOMETPA.

B3auMoericTBrE HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TI0JIC 3aPSKEHHBIX TEl.

[TpoBOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3AEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTopa OT IUIOLIAIn
MIJIACTUH, PACCTOSIHUSI MEXIY HUMU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3MepeHne 35eKTpoEMKOCTH KOHJIEHCATOpa.

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

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuiia Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 15 y9acTKa LEeTH.

DJIEKTPUYECKOE CONMPOTUBJIEHUE. YIEIBHOE CONPOTHUBJIEHUE BELIECTBA.
[TocnenoBarenpHOE, TApAIENBHOE, CMEIAHHOE COEIMHEHUE IIPOBOIHUKOB.

Pabora osnextpuyeckoro Toka. 3akoH JDxoynga—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUXKYIAsi CUJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA.
3akoH Oma s TONHOW (3aMKHYTOM) »diekTpuyeckod 1enu. KopoTkoe
3aMbIKaHHE.

DJIEKTpOHHAas  MPOBOJUMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DJIIEKTPUYECKUM TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomympoBonuuku.  CoOcTBeHHass W OpUMECHass  MPOBOAUMOCTH
nmoynpoBoiHUKOB. CBoiicTBa Pp—N-niepexonaa. [omynmpoBoIHUKOBBIEC TPHUOOPHI.

OJeKTPUYECKUM TOK B pacTBOpax M  paciuiaBaXx dJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.

DIIEKTpUUECKU TOK B razax. CaMOCTOATENbHBI U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.



TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP,
BOJITMETP, PEOCTaT, HMCTOYHUKH TOKa, B3JEKTpPOHArpeBaTebHBbIC MPUOOPHI,
ANEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHHS, BAKYYMHBIN
IUOJ, TEPMUCTOPHI M (HOTOPE3UCTOPBI,  MOTYNPOBOAHUKOBBIA  THOJ,
raJIbBaHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh COIIPOTHUBIICHUS LIWIMHIPUYECKUX MPOBOAHUKOB OT JUJIMHBI,
IUTOLIAAM MONIEPEYHOI0 CEYEHUSI U MaTepHaIa.

CMmelnaHHOE COEIMHEHNE ITPOBOIHUKOB.

[Ipsamoe wu3mepeHue sneKTpoABHKYyLIEH cuibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH CONPOTHUBIICHHS] METAIIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit pa3psaa ¥ IpOBOJAUMOCTb BO3yXaA.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3yueHne cMEmaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepenne IeKTpOABIKYIIEH CHIIBI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue amexTpoiusa.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce oCylECTBISIETCS €
Y4ETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3EH C KypcamMH MaTeMaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAYYHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIM (PaKT, TUIOTE3a, (PU3HUECKasi BEIMUMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pelieHHWE CHCTEMbl YpaBHEHUM, JHMHEWHAs (QyHKUUA,
napabomna, runepbosa, ux rpadUKd W CBOMCTBA, TPUTOHOMETPUUECKHE
(GyHKIMH: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPBI U UX NMPOEKIMU Ha OCH KOOPJIHHAT,
CJIO’KEHUE BEKTOPOB.

bBuonocus: mexaHuueckoe ABW)KEHHE B JKUBOM mpupone, auddysus,
OCMOC, TEIJOOOMEH J>XUBBIX OpPraHU3MOB (BHIbI TEILIONEpenayH, TEIIOBOE
PaBHOBECHE), JIEKTPUUYECKHE SIBJICHHS B )KMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHHWE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJI,
KUAKOCTEH U Tra3oB, JIEKTPUUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHUECKAs
JUCCOLIMAIINS, TaJbBAHUKA.

T'eoepaghus: BNaxXHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.



Texnonocus: npeoOpa3oBaHUE ABUKEHUHN C UCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpPEHUs B TEXHUKE, MOJAIIUITHUKH, HUCIOJIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET M APYTrHE), ABUTATEb BHYTPEHHETO
CropaHus, TmapoBas TypOMHa, OBITOBOM XOJOIWIBHHUK, KOHJIUIIUOHED,
TEXHOJIOTUM TOJIYYEHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHUCJE
HAHOMATEpUAJIOB, W  HAHOTEXHOJIOTMH,  DJIEKTPOCTATHYECKas  3allUTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYWHBIM IIPUHTED,
AJIEKTPOHArpeBaTe/ibHbIe  MPUOOPBI,  DIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
rajbBaHHKA.

11 KITACC

Pa3znen 4. JiaekTpoguHaMHUKa

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKYUUA

[ToctostHHbIE MarHuThl. B3anMoOAeHCTBHE TOCTOSHHBIX  MArHUTOB.
MaruutHoe nosie. BekTop MarHWTHOM WHAYKUMH. lIpuHnmn cynepno3unnu
MAarHATHBIX NOJIeW. JIMHUM MarHUTHOM MHAYKUMH. KapThHa JTMHWI MarHUTHOU
WHIYKIHUH TOJIA IOCTOSIHHBIX MAarHUTOB.

MarHutHOe 10J€ MNPOBOJHHKA C TOKOM. KapThHa JWHHUN HMHIYKIUU
MAarHuTHOTO TOJI JJIMHHOTO MPSIMOrO0 MPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
NpPOBOJHMKA, KaTymwku ¢ TokoM. OmbiT Opcrena. BzaumopeiictBue
POBOJIHUKOB C TOKOM.

Cuna Amrniepa, €€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHna, e€ MoOayiabp W HampaBiieHuE. J[BH)KEHUE 3apsiKEHHOU
YaCTHUIIbl B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuisl Jlopenna.

SIBneHHE DIEKTPOMAarHWTHOM MHAYKUHH. [IOTOK BEKTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOABUXKYIIAS CHJIa WHIAYKIHUH. 3aKOH DSJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe anekTpuyeckoe mnojie. DJIEKTPOABHKYIIAS CUJIa MHIYKIUHU B
POBOJIHUKE, JBHXKYILIEMCS TIOCTYMATENBHO B OJTHOPOJHOM MarHuTHOM TIOJIE.

[Ipasuo Jlenua.

NHnykTuBHOCTh. SIBJ€HME CaMOWHAYKIMU. OJEKTPOJABIKYIIas CuUJa
CaMOUHTYKIINH.

DHeprusi MAarHUTHOTO TOJIsI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: MOCTOSHHBIE
MarHuThl, JJICKTPOMArHUTHI, JJEKTPOJBUTaTENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHIl, UHIYKIITMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MarHUTHBIM TTOJIEM.



JInHMM MHYKIIMYM MarHUTHOTO TTOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlevicTBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHUE IIEKTPOMAarHUTHOW HHIYKLHH.

[IpaBuno JleHua.

3aBUCUMOCTb  AJIEKTPOJABIKYIIEW CHJIBI HMHIAYKLUHAHA OT CKOPOCTH
MU3MEHEHMSI MarHUTHOI'O ITOTOKA.

SIBneHne caMOMHIYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

N3ydenne MarHuTHOTO IMOJIS KaTYIIKH C TOKOM.

Hccnenoanue neMCTBUS NOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

HccnenoBanue sSBICHUS JIEKTPOMAarHUTHON MHIYKIIHH.

Paszpneu S. KoJsieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbIE KONEOAHUA

KonebarensHast cucrema. CBOOOIHBIE MEXaHUYECKHE KOJIEOAHUS.
["apmonnyeckue konebanus. [lepuon, yactora, aMInTyaa u ¢asza KojeOaHUi.
[IpyxuHHBII MAasiITHUK. Marematuuyeckum MasiTHUK. YpaBHeHue
rapMoHUYecKux KosieOanuid. [lpeBpailieHne >HEPruM MpU TAPMOHUYECKUX
KOJIeOaHUSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATbHOM KOJEOATeTbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHMYECKUMHU U
ANEKTPOMArHUTHbIMU KosieOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPIruu B UJICAIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenue 0 3aTyXarolux KOJIEOQHUSIX. BrinyxneHHbie
MeXaHuueckue KojiebaHus. Pe3oHaHc. BbIHYXIEHHbBIE JJIEKTPOMArHUTHBIE
KOJieOaHusl.

Ilepemennpii Tok. CHHYCOMIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYECHHE CHJIbI TOKA H
HaIPsKEHHUS.

Tpancdopmarop. [TpousBoacTso, nepegaya norpedeHue
ANEKTPUYECKON  JHEpPru. OKOJOTMYECKME PHUCKU TPU  IPOU3BOJICTBE
anekTposHepruu. KynbTypa HCIONb30BaHUs AIEKTPOIHEPTUH B MOBCEIHEBHOM
KU3ZHU.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: DIICKTPUUECKUN
3BOHOK, T€HEPaATOp MEPEMEHHOTO TOKA, TUHUU dJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnepnoBanne mapameTpoB KosieOaTeabHOM CUCTEMBbI (MPYKUHHBIN WM
MaTeMaTUYECKUN MasTHHK).

Habmronenue 3aryxarommx KojieOaHui.



HccnenoBanne CBOMCTB BIHYXKICHHBIX KOJIeOaHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE ANMEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHS! OT BPEMEHHM)
JUTSI JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mociieoBaTEIbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb TMHUY 3JIEKTpOnepe1ayn.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH TEpUOJIa MaJbIX KoJieOaHUM rpy3a Ha HUTH
OT JJIMHBI HUTU U MAacChl rpy3a.

HccnegoBanue TMEpEMEHHOTO0 TOKA B ILENM W3  IOCJIEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbL

Mexannueckrue BOJIHBI, yclIoBUsL pacnpocTtpaHeHus. [lepuon. CkopocThb
pacnpocTpaHeHusi U JJauHa BOJHBL [lomepedHble W MPOAOJIbHBIE BOJIHBI.
WNuTtepdepenius u AuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3aumHas opuentanus BektopoB E, B, V B anekTpoMarHuTHO# BOJHE.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPAXKEHHE, MIPEIOMIICHUE, TIOJIIPU3ALIKS,
audpakiys, uateppepeHus. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTpOMarHUTHBIX BOJH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TeNeBUICHUS. Pagnonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckre yCTpOMCTBA U MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, YJIbTPa3BYKOBas JAMArHOCTHUKA B TEXHUKE M MEIULUHE, pajaap,
paauonpuEMHUK, TEIEBU30p, aHTeHHa, Tesedon, CBYU-neus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

Habutoienue otpaskeHus: U NpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBO pE30HaHC.

HaGmonenue cBsi3u IpOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYJIOU U
4acTOTOM KOJeOaHUI.

HccnenoBanue  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)XCHMUE,
npesioMJIeHUe, Moaspu3anus, Audppakuus, MHTephepeHIus.

Tema 3. Onmuxa



I'eomerpuueckas ontuka. [IpsMonuHENHOE pacpOCTpaHEHUE CBETa B
oaHOpoaHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpaKeHUS cBeTa. [locTpoeHne n3o0pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBeTa. 3aKkOHBI TPEIOMJICHHS cBeTa. AOCOIIOTHBIN
nokaszarenp npenomieHusd. [lonHoe BHyTpeHHEee oTpaxeHue. [IpenenbHsblii yron
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CioxHbIM coctaB Oesoro cBeta. LIBer.

CobOuparoniie ¥ pacceuBaroIuMe JMH3bL. ToHKass suH3a. DOKyCHOE
paccTosiHUE U ONTHYECKas cujia TOHKOW JMH3bI. [locTpoenue n3zodpaxeHuil B
coOupalomux ¢ pacceuBaromux JnuH3ax. @dopMmymna TOHKOM  JIMH3BL
VBenuueHue, JjaBaeMoe JUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas onrtuka. Matepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMOAEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEp(PEPEHIIMOHHON
KapTUHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

HNudpakusa ceeta. udpaxuuonHas pemérka. YciioBue HaOMOACHUS
[JIABHBIX MAaKCHUMYMOB TMpH TMaJ€HHUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckne ycTpoWCTBa M MPAKTUYECKOE IMPUMEHEHUE: OYKH, JIyIla,
doToarnmapaT, MPOEKIIMOHHBINA ammapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssmonuHeHOE paclpoCTpaHEHHE, OTPAXKEHUE M TPEJIOMJICHHE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habmronenune natepdhepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TonyuyeHnue cnekTpa ¢ MOMOUIBIO HPU3MBI.

[TomydyeHue cekTpa ¢ mMOMOIIbI0 JUGPAKIUOHHON PEHIETKH.

HaGnronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue nokazartens NpeOMICHHS CTEeKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEJIbHOCTH



['pannnpl  OPUMEHMMOCTH  KJIacCHYE€CKOM  MexaHuku. [loctynarsl
CIIEIMAIIBHOW TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOZYJIA CKOPOCTH
CBETa B BAKyyMe€, IPUHUUI OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCHUTENIBHOCTh ~ OJJHOBPEMEHHOCTH.  3aMEMJICHHE BpPEMEHU U
COKpAILEHUE JIJTUHBI.

DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C DSHEPrUed U HUMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®ortonsl. dopmyna Ilnanka cBs3u sHepruu (HOTOHA C €ro0 YacCTOTOM.
DHeprus ¥ UMIyJbsc (HOTOHA.
OtkpeiTie u ucciaenoanue (oroapdekra. Onbitel A. I'. Cronerosa.

3akonsl GoTodddekra. YpaBHenue OJiiHiTeriHa aia potodddekra. «KpacHas
rpanuna» ¢potodddexra.

JlaBnenue cBera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

Texnuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (GoTod¢deKTa.

CBeToauosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnbiTel Pezepdopaa mo paccesHuiO o -4acTHil.
[Inmanerapuas monens aroma. Iloctynatel bopa. M3mydyeHue u moriomeHue
(OTOHOB MpHU NEpPEXoAe aToMa C OAHOTO YPOBHSI SHEPrud Ha JApyroil. Bumswl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJOPO/IA.

BonHoBeie cBoiicTBa 4actuil. Bomubl ge bpois. KopmyckyssipHo-
BOJIHOBOM AyaJI3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE NMPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITbIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopra.

OnpenesneHue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue muHEHYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol



Ha6nronenue nmuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCHEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpOEHHs sapa. OTKphITHE
paguoaktuBHOCTH. OmbiTel  Pesepdopma mo  ompemeneHHIo  cocTaBa
paanoakTUBHOTO wu3nydeHus. CBoicTBa anbda-, Oera-, ramma-usIydyeHHUs.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpbITHE TTPOTOHA M HeWTpoHa. HykinonHas Mozaens sapa ['elizenOepra—
NBaneHnko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacnaa. DIEKTpPOHHBIM W MO3UTPOHHBIM Oera-pacnajg. ['amma-
U3JIydeHue. 3aKOH PaJuOaKTHBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepubie cuibl. JledekT macchl sipa.

Anepusle peakuuu. [lenenue u cuHTE3 A1€p.

Anepnsiii peaktop. TepmosinepHbiii cunte3. [IpoGiemMbl U MEPCIEKTUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Metonabl HaOJIIOACHHS U PETUCTPALIMK 3JIEMEHTAPHBIX YaCTHUII.

OyHaaMEHTalIbHbIC B3aUMOJICUCTBUA. ENUHCTBO (hU3MUYECKOU KapTUHBI
MHUpA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHME: JO3UMETP,
KaMepa Bunbcona, sepHblil peakTop, aToMHas bom0a.

Jlemoncmpayuu

CuéTunK NOHU3HUPYIOUIUX YACTULL.

Yuenuueckuii sxcnepumenm, 1abopamoptsie pabomol

HccnenoBanue TpeKoB YyacTull (110 TOTOBBIM (oTOrpadusim).

Pa3zpnes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Ortanbl pa3BUTHS acTpOHOMMHM. [IpuknagHOE W MUPOBO33PEHUECKOE
3HAYECHHUE aCTPOHOMMUH.

Bup 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, MIAHETHI, UX BUIUMOE
JIBUOKCHHUE.

ConHeuHas cucTeMa.

Connne. ConHeuHas akTMBHOCTh. McTtounuk sHepruu CojHIa U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEpPUCTUKU. JluarpamMma «CreKTpaidbHbIA Kjiacc —
CBETHUMOCTB». 3BE3Jbl I'JIABHOM IOCJIEAOBATECILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOW MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpOCHHE
3B&371. COBpEMEHHBIE TPE/ICTaBICHUS O MPOUCXO0XKICHUHU 1 dBoronnu CoJiHIla
1 3BE311. DTalbl )KU3HU 3BE3]I.

Muieunsiii [Iyte — Hama I'amaktuka. [lonoxxenue u apuxenne CoyHIA B
lNanaktuke. Tunsl ramaktuk. Paguoranaktuku u KBasapbl. UEpHbIE ABIPHI B
SApax rajlaKTUK.



Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa60ma. PasOeranme
ranakTuk. Teopus bonbimoro B3psiBa. PenmkroBoe nsnyyeHue.

Macmrabnas ctpyktypa Beenennoit. MeraramakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Yuenuuecxue nabnrooenus

Hab6mronenus HEBOOPYKEHHBIM TJ1a30M c HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUNM JIJIsl  ONpPEACNICHUs] TOJOKEeHUsI HEeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11si CeBepHOTO MOJIyIIapus U
SIPKUE 3BE3IBI.

Habmronenus B treneckon Jlynsl, muranet, Mieunoro I1ytu.

O0o01mariiee NOBTOpeHUE

Ponp Qusukm u acTpoHOMHUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAIIBHOM M 3THYECKOW cdepax NeATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
(U3MKM W acTPOHOMHHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
dbu3nyeckor Teopur B POPMHUPOBAHUU TPEACTABICHUN O (PU3NUECKON KapTUHE
MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusnuku 6a30Boro ypoBHs B 11 kiacce ocyecTBisieTcs ¢
Y4ETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSI3€M € KypCcaMM MaTE€MaTHKH,
OMOJIOTMH, XUMHH, Teorpadry U TEXHOJIOTHUH.

Meorcnpeomemnule nonusimusi, CBI3aHHbBIE C U3YYEHHUEM METOJIOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAY4YHbIN (DaKT, Tunoresa, puznyeckas BEIMYMHA, 3aKOH,
TeopHsl, HaOMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelIEHUE CUCTEMbl YpPaBHEHUW, TPUTOHOMETPUUYECKUE
GyHKUINA: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPHI U X MPOEKIIMH HA OCHU KOOPAMHAT,
CJIIO)KEHUE BEKTOpPOB, NPOU3BOJHBIE JJIEMEHTAPHBIX (PYHKUUN, MPU3HAKU
MoI00usl TPEYroNbHUKOB, OMpPEAENICHHE TUIOMAAN IUIOCKUMX (GUryp U o0béma
TEN.

Buonocus: snekTpuueckue SBJICHHUS B >KMBOM NpUpPOJE, KoseOaTellbHbIe
IBIKEHUS B JKUBOM IIPUPOJE, ONTHYECKHE SBIEHUS B KUBOM IPHUPOIE,
NEUCTBUE PaJiMallNM HA KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE AaTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAs CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagua: wmarHuTHbIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
(doToChEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIECTPSICEHUIA.

Texnonozcus: NVUHUM DIEKTPOIIEpENad, TE€HEpaTop IEPEMEHHOr0 TOKa,
ANEKTPOJBUTATENb, UHIIYKIIMOHHAS TI€Yb, pajap, paAuONpUEMHUK, TEIEBU30D,



anTeHHa, tenedon, CBYU-neuyb, MpOEKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
COJTHEYHAS Oarapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHust (0a30BBIH  YpPOBEHb) JIODKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICTYIOIIUX JTNIYHOCTHBIX, METANIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pPE3yJbTaThl OCBOCHUS Yy4YeOHOro mpemMera «DuU3HKa»
JTOJDKHBI ~ OTpakaTh  TOTOBHOCTh W CIIOCOOHOCTh  OOYYaromIuXxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIMX TPAJULIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOIIEeCTBa,
paclipeHre >KU3HEHHOIO OMNbITa W ONbITA JESATEIBHOCTH B IPOILECCE
peain3ali OCHOBHBIX HAMNPABICHUN BOCIMUTATEIBHON NEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UIMKM  OOydYalomerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

OPUHATHE TPAJUIHUOHHBIX OOIICUETIOBEYECKUX TYMAaHUCTUYECKUX U
JEMOKPAaTUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JECSATEIIBHOCTh B UHTEPECAX TPAXKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTENbHON OpraHU3aluu;

YMEHUE  B3aUMOJECHCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBUM C UX PYHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UICHTUYHOCTH,
NaTPUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHMKECHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHMBATh CUTYAIUIO U MPUHUMATHh OCO3HAHHBIC PEIICHMSI,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI Y LICHHOCTH, B TOM YMCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTONYMBOTO OyAYyLIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHHSA:



ACTETUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYas JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO GU3HIECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:

HWHTEpEC K Pa3andHbIM chepaM mpodecCHOHaATBEHON eI TEIBHOCTH, B TOM
YHUClie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiield Npoeccuu U pean30BbIBATH COOCTBEHHbBIE JKU3HEHHBIC
TUTaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
oOnacTu GU3UKU HA TPOTSHKEHUU BCEU KU3HH,

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

c(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphI, OCO3HAHHE TI00ATHHOTO
XapakTepa 3KOJOTHUYECKUX TpooIieM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIEMCTBUM B OKPY’KAIOIIEH cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JACATEILHOCTH HKOJOTHUECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 (QU3UKE;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAaHHE IEHHOCTH HAyYHOW NESITEIbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHUs: (U3UKU  OCYIIECTBIATh MPOCKTHYIO M  HUCCIEI0BATEIbCKYIO
NEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA
ba3oBble Jilornueckue JeiicTBUA:
CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyallU3UpOBaTh MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAeATh 1EIU JEATCIBHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUHM HX
JIOCTHKCHMUS,
BBISIBJISATH 3aKOHOMEPHOCTH M IIPOTUBOPEUMUS B paccMaTpPUBAEMBIX
(bU3HUECKUX SIBJICHUSIX;
pa3pabarpiBaTh IUIAH PEIICHUS POOJIEMBI ¢ YUETOM aHalli3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSATEJIBHOCTh, OIICHUBAaTb COOTBETCTBHUE
PEe3yJbTaTOB IIEJISIM, OIICHUBATh PUCKHU MOCIEIACTBUM I€SITEILHOCTH;
KOOPJAVUHUPOBATh U BBIMOJHATH pabOTy B  YCJIOBUAX pPeEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIeM.
ba3oBble ucciienoBarTe/bCKHeE IeiiCTBUS.



BJIQJIETh HAYYHOU TEPMHUHOJIOTHEN, KIIOYEBBIMU MOHATUAMH U METOJAMHU
duznyecKoil HayKu;

BJIQJIETh  HABBIKAMU  Y4YEOHO-HCCIEAOBATEIILCKOM W NPOEKTHON
JCSTENIbHOCTY B 00NMacTH (PHU3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY  TIOMCKY METOJOB  peumieHus 3anad  (PU3HUECKOro
COJIepKaHusl, IPUMEHEHUIO Pa3JInYHbIX METO0B [TO3HAHMUS;

BJA/JE€Th BUAAMU JACSATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNY, NPEoOpa30BaHUI0O U TMPUMEHEHHIO B Pa3jIMUYHBIX Y4EOHBIX
CUTyalUsIX, B TOM YUCIIE IIPU CO3JaHUH YU€OHBIX IPOEKTOB B 001acTU (PU3UKH;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3U U AKTYaJIU3UPOBATH 3ajauy,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHMs, HaXOAUTh apTyMEHThI JUIs J10Ka3aTeIbCTBA
CBOMX YTBEPKICHHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ PEIICHHs 3aJaud pe3yJIbTaThl,
KPUTUYECKH OLIEHHBAaTh WX JOCTOBEPHOCTb, MPOrHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3yUYEHUH (DPU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

yMETb NEPEHOCUTh 3HAHHUA MO0 (U3MKE B MPAKTHUYECKYIO 00JacThb
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEJIaraTb OpPUTrHHAIbHBIE TOAXOABI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 33Ja4H, I0IYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

Pabora ¢ unpopmaumeii:

BJIQJIETh HABBIKAMM MOJYy4YEHUS HHPOpMaUUU (PU3NYECKOTO COAECpPKaHUS
13 UCTOYHHUKOB PA3HbBIX TUIIOB, CAMOCTOSITENIBHO OCYIIECTBIISAThH MOUCK, aHAJIH3,
CUCTEMATHU3ALMI0 U WHTEPHPETALUIO HHPOPMALIMK Pa3IMYHBIX BUIAOB U (HOpM
MPEACTABJICHMUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALIHH;

UCIIOJb30BaTh CPEJICTBA HH(MOPMALMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX
TEXHOJOTMA B  PEUIEHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpPraHM3alMOHHBIX 33/1a4 C COONIOICHUEM TPEOOBAHUN SPrOHOMHKH, TEXHHUKH
0€30MacCHOCTH, TUTHUEHBI, PECypcOoCcOepeKeHus], MPABOBBIX U 3THUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMS B pa3iMuHbBIX (opMaTax ¢
y4€TOM Ha3HaueHus: UHGOpPMALMK U IEJIEBOM  ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO0 (POPMY MPEICTABICHUS U BU3YaTIU3ALINH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:
OCYUIECTBJIATh OOIlEHHE Ha Yypokax (U3MKM UM BO BHEYPOUHOH
NEATENIbHOCTH;



pacrmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd W CMATYaTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMaTh ¥ MHCIOJNb30BaThb  INPEUMYLIECTBA  KOMAaHOHOW U
UH/IMBUIyaJIbHON paboThI;

BbIOMpaTh TEMATUKy U METOJ/bl COBMECTHBIX ACUCTBUNA C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaXkJIOTO YJI€HA KOJUIEKTHBA,

OPUHMMATh 1I€JIN COBMECTHOM JI€ATENBHOCTH, OpPraHU30BBIBATH U
KOOPAVUHUPOBATh JIEUCTBUS IO €€ JTOCTHKEHHUIO: COCTABIJIATH IJIAH JAECHCTBHIA,
pacrpeeNnaTh poiu C y4€TOM MHEHUH YYaCTHHUKOB, OOCYXXIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIa/Ja M Ka)KJOTO y4YaCTHHKAa KOMAHJIbI B
o01Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLUEHUBATh HAEH C TO3ULUUU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMUYECKOE IIOBEJECHUE B PA3IHYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO ~ OCYILECTBJISTh  IO3HABATEIbHYIO JIESITEIBHOCTH B
obmactu (UMK W  aCTPOHOMUHM, BBISBJISATH MPOOJEMbI, CTaBUTh W
dbopMyIUpoBaTH COOCTBEHHBIE 33/1aUH;

CaMOCTOSTENIbHO COCTABJISTH IUIAH PELICHUS! PACUETHBIX M KaYECTBEHHBIX
3a/ay, TUIaH BBINOJHEHUS MPAKTUYECKOW pabdoThl € YYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpaTh  paMKd ~ y4eOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
IPEAIIOYTECHNM;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBATH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO U TMPOSBICHUIO JIPYAUIMH B 00JIacTU
(U3MKKH, TOCTOSHHO TOBBIINIATH CBOM 00pa30BaTENbHBII W KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B ICSTEILHOCTb,

OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;



BIIQJICTh HABBIKAMH TIO3HABATEIHLHON pediekcMr Kak OCO3HAHMS
COBEPIIIAEMBIX JEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, MX PE3YJIbTATOB H
OCHOBAaHMIA;

HCIIONIB30BaTh TPHUEMBI pediekCHH Il OICHKHA CHUTyallud, BBIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIECHUS MO0 UX
CHUKEHHUIO;

OpPUHUMATh MOTHMBBI WM apryMEHTBhI JIPYTUX MpPU aHAJIU3€ pPe3yJIbTaToB
NEeSITEBHOCTH;

NpPUHUMATh ce0sl, MIOHMMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apTyYMEHTHI JPYTUX TMPU aHAJN3€ PE3yJIbTaTOB
NEeSTETbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIMOKH.

B mporecce 10CTHKEHUS TMIHOCTHBIX PE3YIBTATOB OCBOSHUS MTPOTPAMMBI
no Qusuke 11 YPOBHS cCpeaHero oOmiero oOpa3oBaHUS Yy OOyYaroluxcs

COBEPIIICHCTBYETCS OMOITMOHATBHBIN HWHTEJUICKT, MIPEAIMOJIar Ao A
c(hOpMUPOBAHHOCTH:
CaMOCO3HaHUS,  BKIIOYAIOMIETO  CIOCOOHOCTh  MOHHUMATh  CBOE

HMOLIMOHAIIBHOE COCTOSIHUE, BUJETh HAMpaBlIEHUS pPa3BUTUS COOCTBEHHOM
AMOITMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBAHUS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEN MOTHBALMU, BKJIFOYAIOIIEH CTPEMIICHHUE K JOCTHKEHUIO LIENN
U yCTexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JACHCTBOBATH UCXO/IS U3 CBOMX
BO3MOXKHOCTEH;

OMIATHH, BKJIIOYAIOIMIEH CIIOCOOHOCTh IMOHUMATh JMOIMOHAIHHOE
COCTOSHME JPYTUX, YUYWUTHIBaTh €ro TPU OCYIIECTBICHUH  OOIIEHHUS,
CIIOCOOHOCTh K COYYBCTBHIO M COTIEPEKNBAHUIO;

COIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH  BBICTPAaWBAaTh
OTHOUIEHUS C APYTUMH JIOJbMU, 3a00TUTHCA, MPOSIBIISATH MHTEPEC U pa3periaTh
KOH(MITUKTHI.

HNPEAMETHBIE PE3YJIBTATHI
K xoHmy oOyuenuss B 10 kjiacce npeaMeTHbIC pe3ysibTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPaKkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:
JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOU TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIBbHOCTHU JIFOJIEH;



YUUTHIBaTh TPAHULBI MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJICICH:
MarepuanbHas TOYKA, MHEpPLUAIbHAs CUCTEMA OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UACAJBbHBIN a3, MOJEIA CTPOEHHUS Ta30B, KUIAKOCTEH W TBEPABIX TEI,
TOYCYHBIN AIIEKTPUUECCKUM 3aps]l IPU PEelICHUN (PU3NIECKUX 3a/1aY;

pacrio3HaBath (U3MUYeCKue SBICHUSA (MPOLIECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJCKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JBUXKEHUE, CBOOOJIHOE TAaJeHUE TeJ, JBMXXEHHE IO
OKPYXXHOCTH, WHEplLHUs, B3aumojeunctsue Tten, auddys3us, OpOyHOBCKOE
JBUKEHUE, CTPOCHUE KUJIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMaA Tell MpH
HarpeBaHuM (OXJIAXKIACHUH), TEIJIOBOE PABHOBECHUE, UCIIAPEHUE, KOHACHCALMS,
IJIaBJICHUE, KPUCTAUIM3alMs, KHUIIEHUE, BJIAXKHOCTh BO31yXa, IOBBILICHUE
JABJIEHUSl Ta3a NIpPU €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBS3b MEXIY
napamMeTpaMu COCTOSIHMS Tra3a B  H30MpOLECccax, JJIEKTpU3alMs Tel,
B3aMMO/JICHCTBUE 3aPAJIOB;

ONKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIOIb3YSl (PU3NUECKUE BETUUNHBL:
KOOpJIMHATA, MYyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIA,
UMITyJIbC ~ Tela, KHHETHYeCKas  DJHEpPrus, IOTCHIHUAJIbHAs  JHEPIHUs,
MexaHu4yeckass paboTa, MEXaHHYECKas: MOLIHOCTb; MPHU OMHUCAHUU IMPABUIBHO
TPAKTOBATh (PU3MUECKUH CMBICI UCIOJIb3YEMBIX BEJIWYUH, UX O0O3HAUYEHUS U
€IMHULIbI, HAXOUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3HUECKYIO BETUUHHY
C IPYTUMH BEIMYHMHAMH,

ONKCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIC SIBICHHS,
UCTIONB3ysl (U3MYECKUE BEIMYMHBL: JIaBIEHUE Tra3za, TeMIlepaTypa, CpEeaHss
KHUHETHYEeCKas SHEPTHUsl Xa0THUYECKOTO JBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTHU4Hass CKOPOCTh MOJIEKYJ, KOJMWYECTBO TEIUIOThl, BHYTPEHHSSA
sHeprusi, pabota raza, KOI(UIMEHT TMOJE3HOr0 JEUCTBUS TEIJIOBOTO
JBUTATENsI; TPU ONUCAHUU TMPABUIBHO TPAKTOBATh (PU3WYECKUA CMBICT
UCIIOJIb3YEMbIX BEJIIMYMH, UX OOO3HAUYEHMS] M €IMHHULbI, HAXOIUThb (OPMYIIbI,
CBSI3BIBAIOIME TAHHYIO (PU3UUYECKYIO BEIMUMHY C APYTUMHU BEJIHMUMHAM;

ONMCHIBATh  HM3YyYEHHBIE  JJIEKTPUYECKHE  CBOMCTBA  BEIIECTBA U
AIIEKTPUYECKUE SIBJIEHUS (TpOLECChl), HMCHOJb3Ys (PU3NUYECKHE BEIUUYHUHBIL:
ANEKTPUYECKUH 3apsil, SJIEKTPUYECKOE N0JIE, HAIPSHKEHHOCTH I10J1s1, HOTEHLHAT,
pa3HOCTh MOTEHLMAJIOB; MPH OMHCAHUM NPABWIBHO TPAKTOBAaTh (hHU3HUECKUN
CMBICTT HCHOJBb3YEMbIX BEJIWYMH, UX OOO3HAUCHHUS U EIUHMIIBI; YKa3bIBaTh
(GopMyJibl, CBSI3BIBAIOLIME JaHHYIO (PU3WYECKYI0 BEIMYHMHY C JIPYTHMH
BEJTMYMHAMU;

aHaNU3upoBaTh  (U3MYECKHME TMPOIECChl M  SBJICHUSA, HCHOJB3YS
(¢u3nyuecKrue 3aKOHbl W MPUHIUIBL: 3aKOH BceMupHoro Tsarotenus, I, 1l u 11l
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS MEXaHUYECKOW SHEpPruM, 3aKOH
COXpaHEHUs UMITYJIbCA, TPUHIUI CYNEPHO3UIUU CUJI, TPUHIIUI PAaBHOIPaBUs



WHEPLUAIbHBIX CHUCTEM OTCYETA, MOJIEKYJIAPHO-KHHETHYECKYIO TEOPHIO
CTPOEHHUS BEUIECTBA, Fa30BbIE€ 3aKOHBI, CBS3b CPEAHEN KMHETHYECKOW 3HEPrUu
TEIUJIOBOTO JIBMDKEHHUSI MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypol, MepBbli 3aKOH
TEPMOJMHAMMKH, 3aKOH COXPAHEHHs 3JIEKTPUYECKOro 3apsjaa, 3akoH KyioHa,
IPU 3TOM Pa3IUyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE
BBIP@XEHHE U yCIOBUS (TPAHULIBI, 00JACTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TPUHLUNBI JEHCTBUS MalllMH, T[PUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHs MX O€30MACHOTO MCIOJIb30BAaHUS
B IIOBCEHEBHOM )KU3HU;

BBINOJIHATh 3KCIEPUMEHTBI 0 HMCCIEAOBAHUIO (PU3NYECKUX SABJICHUH U
IIPOLIECCOB C MCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX M3MEPEHUM, MPU 3TOM
dbopmynupoBath TpoOieMy/3aady W THUIIOTE3y YYeOHOTO HSKCIEPUMEHTA,
coOHpaTh YCTAaHOBKY W3 IPEIJIOKEHHOIO O0OpYAOBaHMS, IPOBOJUTH ONBIT U
bopMyIUpPOBATH BHIBOJIHI;

OCYUIECTBJIATh NMPSIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEITUYMH,
IpU 3TOM BBIOMPaTh ONTUMAJBHBIA CHOCOO HM3MEPEHUSI M UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3MYECKUMH BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUN, IIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(uKcHUpoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKHUX BEJIUYUH B
BUI€ TaOnuIl U TpaduKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

co0roAaTh MmpaBmiia O€30MACHOTO TPyla IPU MPOBEIECHUHN HCCIEI0BaHUN
B paMKax yuyeOHOro 3KCIEepUMEHTa, Y4EOHO-UCCIE0BATENbCKON U MPOEKTHON
NEATEIbHOCTH  C  HCIOJB30BAHMEM  W3MEPUTENIbHBIX  YCTPOHMCTB U
1a00paTOPHOTO 000PYIOBAHUS;

pemiaTh pacu€THhIE 3aJayd C SBHO 3aJaHHOW (PU3NYECKONW MOJEINbIO,
UCIIONB3ysl (PM3MYECKUE 3aKOHbl M NPHUHIIMIBI, HA OCHOBE aHAJM3a YCJIOBHS
3a/1a4yu BbHIOMpPATh (PU3MYECKYIO0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U
(dopmMynbl, HEOOXOAUMBIE ISl €€ pEelIeHUs, TPOBOAUTh PACUEThl U OILICHUBATH
PEaIbHOCTbH MOYYEHHOTO 3HaYeHHsI (PU3NUECKON BEJIMUKHBI,

pemars KA4ECTBEHHBIE 3a/1auu: BBICTPAUBATh JIOTHUYECKH
HENPOTUBOPEUYMBYIO LIETIOUYKY PACCYXKIEHUN C ONMOPOM HA M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCTOJb30BaTh  MpPU  pEUIeHHMM  y4yeOHBIX  337ady  COBPEMEHHbIE
MH(OPMALIMOHHBIE ~ TEXHOJOTMM 1S TIOMCKa, CTPYKTYPUPOBAHHSI,
UHTEpPIPETallUd M TPEACTaBICHUs yuyeOHOW UM HAy4YHO-TIOMYJISIPHOU
uH(poOpMaIMK, TOJYYEHHOW M3 pa3JIMYHBIX HMCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyl0 HHPOPMALIUIO;

OPUBOAUTH TPUMEPHl BKJIAJa POCCUHUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO MHUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;



HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 10 (DPHU3HKE B MOBCEIHEBHOMN KU3HU
g obecrieueHus: 0€30MacHOCTH TpuU  oOpamieHHMH C mOpudbopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, AJISi COXPAHEHHSI 3JOPOBBS U COOIIOICHUS HOPM
AKOJIOTUYECKOTO NTOBEACHUS B OKPYXKAIOLLEH CPEJIE;

paboTaTh B TpyIIE C BBIIOJHEHUEM pa3JIMYHBIX COLUAIBHBIX POJEH,
IUIAaHUPOBaTh PabOTy TPYMIbI, PAlMOHAIBHO pACIPENETATh OO0S3aHHOCTH U
IUIAHUPOBATh  JIEATEIBHOCTE B  HECTAaHAAPTHBIX CUTYalMsX, aJEeKBaTHO
OLICHMBATh  BKJAaJ KaXION0 W3 YYaCTHUKOB TpyHIbl B  PEIICHHE
paccMaTpuBaeMoi poOIeMBbl.

K koHny oOyuenus B 11 kiiacce nmpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

J€MOHCTPHUPOBATh HA MPUMEPAX poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B TPAKTUYECKON AEATEIbHOCTH JIFOJEU, [IETOCTHOCTh U €IUHCTBO
(u3nUecKoil KapTUHBI MUPA;

YUHUTHIBATh TPAHMIBI MPUMEHEHUS HM3YyYEHHBIX (PU3NYECKUX MOJENei:
TOYEYHBIA JJEKTPUYECKUN 3apsifl, JIyd CBE€Ta, TOYECYHBIN HCTOYHUK CBETA,
AlepHas MOJENb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO SApa NHPHU PELICHUU
puznyeckux 3anad;

pacrno3HaBaTh (uU3NYecKue sBIEHUS (Tpolecchl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB OJJIEKTPOJMHAMUKH W KBAaHTOBOW (U3UKU: 3IIEKTpUUECKas
IPOBOJUMOCTbB, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBUS TOKAa,
B3aMMOJICKCTBHE  MAarHUTOB, JJEKTPOMArHWTHAas  MHAYKLUA, JACUCTBUE
MarHUTHOTO TMOJS HAa TMPOBOJHUK C TOKOM W JABWXKYIIMHCA 3apsf,
ANIEKTPOMATHUTHBIE KOJICOAHUSI M BOJIHBI, MPSMOJMHENMHOE pPacHpOCTpaHEHHUE
CBETa, OTPAKEHHE, MPETOMIIeHHEe, UHTep(depeHtrs, TUPPaKIUsi U TOJIpU3aALIUS
CBeTa, nucnepcus ceeta, poTtodniekrtpudeckuit agdext (hororddekr), cBeToBOE
NaBJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CIEKTpa aromMa BOJOpOAa,
€CTECTBEHHAs U UCKYCCTBEHHAs paluOaKTUBHOCTD;

ONKCHIBATh U3yYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE,  DIIEKTPUYECKYI0  TPOBOJAUMOCTb  DPA3NIUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI), UCMONb3Ys (PU3NUYECKUE BETUUYMHBIL:
ANEKTPUYECKUH 3aps]l, CUJIA TOKA, FJIEKTPUUECKOE HANPSHKEHHE, DJIEKTPUYECKOE
COTIPOTUBJIEHUE, PA3HOCTb IOTEHIMAJIOB, 3JEKTPOABMXKYIIas cuia, padora
TOKa, WHIAYKUWS MarHUTHOrO MoJs, cuina Ammepa, cuna JlopeHna,
MHIYKTUBHOCTh KaTyLIKH, SHEPIHs 3JIEKTPUYECKOTO M MAarHUTHOTO MOJEH,
NEePHUOJ U YacToTa KoJieOaHUU B KOJIeOATEIbHOM KOHTYpE, 3apsij U CHJia TOKA B
npolecce TapMOHUYECKUX  BJIEKTPOMATHUTHBIX — KojeOaHuil, ¢oKycHoe
PAcCTOsIHUE M ONTUYECKas Cuja JIMH3bI, IPU ONUCAHUU MPABUIBHO TPAKTOBATH
(GU3MUECKUIl CMBICI UCIHOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHUIBI,



yKa3bpiBaTh (HOPMYJIbI, CBS3BIBAIONINE JaHHYI (DU3UYECKYI0 BEIMYHUHY C
JIPYTUMH BETUYMHAMU,

ONUCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBIICHUS WM MPOIECCHI, HCIOJIb3Ys
(du3HUecKre BEIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTUs U UMMYJIbC (POTOHA, MEPUOJ TOJIypaclaja, dHEPrus
CBA3U AaTOMHBIX sjiep, NPHU OINKCAHUU MPaBUIBLHO TPAKTOBATh (PUIUYECKUIA
CMBICII HCTIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUSI U E€JIMHUIIbI, YKa3bIBaThb
dbopMynbl, CBSI3BIBAIONIME JAHHYIO (PU3MYECKYIO BEIMYUMHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaUeHUE (PU3UUECKOUN BEJIMUNHBI;

aHaMM3UpoBaTh  (U3UYECKHUE TPOIECChl UM SIBIICHUSA, HCHOJB3YS
(¢u3nyecKkue 3aKOHbI M MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIE0OBATENLHOTO U
MapajuyieIbHOTO COEAUHEHUsT NPOBOAHUKOB, 3akoH JIxoyms—JleHna, 3akoH
AJIEKTPOMAarHUTHOM MHAYKIMU, 3aKOH MPSIMOJIMHEHHOTO paclpoCTpaHEHUS
CBETA, 3aKOHbl OTPAKEHHUS CBETA, 3aKOHbI IPEJIOMJICHUS CBETa, YpaBHEHHE
OliHmTenHa st poToshPeKTa, 3aKOH COXPAHEHHS SJHEPTUH, 3aKOH COXPAaHECHHUS
MMITyJIbCa, 3aKOH COXPAHEHHS JIIEKTPUYECKOrO 3apsja, 3aKOH COXPaHEHHS
MacCOBOT'0 YUCIa, MOCTYyJIaThl bopa, 3aKOH paAM0aKTUBHOTO pacnajaa, mpu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYyIHpPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOe
BBIPKEHUE U yCIIOBUSA (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

ONpENENIATh HAaNpaBJICHUE BEKTOpA HWHIYKIMM MAarHUTHOTO  IOJS
IPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JIopeHia;

CTPOUTh M OIMHUCHIBATh M300pa)KEHUE, CO3/1aBaeMOE€ IIJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIEPUMEHTHI MO HUCCIEAOBAHUIO (PU3NUECKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUMN: TPU ATOM
dbopmynupoBath MpodsieMy/3aauyy W TUIOTE3y Y4YEOHOTO SKCIEPUMEHTA,
coOUpaTh YCTAHOBKY U3 MPEHJIONKEHHOTO0 OOOpY/IOBaHUS, MPOBOJIUTH OIBIT U
bopMyIUpOBaThH BBIBOJIHI;

OCYILIECTBIIATh MPSAMBIE U KOCBEHHBIE M3MEPEHUS! (PU3NUECKUX BEIUYHUH,
IpyU ATOM BBIOMPATh ONTHUMAIBHBIM CHOCOO HM3MEPEHUS W UCIOJIb30BATh
U3BECTHBIE METO/IbI OLICHKH IMOTPELIHOCTEN U3MEPEHU;

UCCJIeIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYUH C HCIOIb30BAHUEM
NPSIMBIX W3MEPEHHI: TPU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
PE3yNbTAThl TIOJYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJE TAOJIHI] U
rpaduKoB, AeNaTh BHIBOBI 110 pe3ybTaTaM UCCIICIOBAHMS;

coOmro1aTh TpaBuia 0€30MacHOT0 TPy/la MPH MPOBEACHUU MCCIIECIOBAHUN
B paMKax y4eOHOTO SKCHEpUMEHTa, Y4EOHO-UCCIENOBATENbCKON U MPOEKTHON
NEATeIbBHOCTU  C  HCIOJb30BAaHUEM  HM3MEPUTENIBHBIX  YCTPOUCTB U
1a60paTOpHOTrO 000PYIOBAHUS;

pemiath pacuéTHhIC 3aJayd C SIBHO 3aJaHHON (PU3MUECKON MOJENblo,
UCTIONb3ysl (PU3MYECKUE 3aKOHbl U TMPHUHIIMIBI, HA OCHOBE aHajIu3a YCIOBUS



3a/1auyd BHIOMPATh (U3UYECKYI0 MOJCINb, BBIACIATh (DU3UUECKUE BEIMYUHBI U
dbopMybl, HEOOXOIUMBIE IS €€ PEIICHUs], TPOBOIUTh PACUEThI U OICHUBATH
PEaTbHOCTh MOTYYECHHOTO 3HaYeHUS (DU3UIECKOMN BEITMYNHEI;

pemarhb KaueCTBEHHbIC 3a/1a4u: BBICTPanBaTh JIOTUYECKHU
HEMPOTHUBOPEUMBYIO LIETIOUYKY PACCYXKICHUN C OMOPON HA M3YUYEHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH Y (PU3UUYECKUE SIBICHHUS;

UCIIOJIb30BaTh ~ IPH  pEUICHUWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE ~ TEXHOJOTUM Uil  TIOMCKAa, CTPYKTYPUPOBAHUSI,
UHTEpNpETallid W  TPEJCTaBlICHUA y4eOHOM ©  Hay4YHO-TIOMYJISIPHOMN
uHbopMaIui, TOJYYEHHOW U3 Ppa3IMYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAJTM3UPOBATh MOJTydaeMyt0 HH(POPMAIIUIO;

OOBSACHATh TPHUHITUIBI JCHCTBUS MAIIWH, NPUOOPOB M TEXHUYECCKUX
YCTPOMCTB, pa3iauyaTh YCIOBUA WX 0€30MacHOTO  HCIOJIb30BaHHUS B
MOBCEHEBHOM JKH3HM;

MPUBOJUTh MPUMEPHl BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHUE MPOIECCOB OKPYKAIOIIETO MUpPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHON KU3HU
uist  obecrieueHus Oe30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsl COXpAHEHUS 37J0POBBSI U COOIIOJICHUS HOPM
AKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH CpeJie;

paboTaTth B TpYIIE C BBIOJIHECHHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAMOHATBHO pacCHpenessiTb OO0S3aHHOCTH U
IJIAHUPOBATh JCATEIBHOCTh B  HECTAHJAPTHBIX CUTYyallUsX, aJCKBaTHO
OIIEHWBATh  BKJIAJ  KaXJOr0 M3 YYaCTHUKOB TPYIIbl B  pELICHUE
paccMaTpuBaeMon poOJIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
HaunmenoBanue | KoimyecTBo yacoB
Ne A3€10B B TeM K I DJIeKTPOHHBbIE (LM poBbIe)
wil P Beero OHTPOJILHbIE PaKTH4YeCKHe 06pa30BATENBHbIE PECYPChI
IporpaMmal padoThI padoThbl

Pazgea 1. PUZUKA U METOJAbI HAYYHOI'O TIO3HAHUSA

dusznka u
11 METO/IbI 2 bu6mmoreka I{OK
' HAy4IHOTO https://m.edsoo.ru/7f41bf72
MO3HAHUS
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka IJOK
2.1 Kurevaruia > https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
2:2 Jlunamica ! https://m.edsoo.ru/7f41bf72
2.3 zg)I:O:EIIeHHSI B 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Htoro no pazneny 18

Pazgea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMMUKA

OCHOBBI
MOJICKYJISIPHO-

3.1

9

1

bu6mmoreka IJOK
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

KUHETUYECKOM
TEOPUH

32 OCHOBBI 10 bubanoreka I{OK
' TEPMOJUHAMHUKHU https://m.edsoo.ru/7f41bf72
ArperatHbie
33 ;ZCTS:;P:I 5 bubmoreka [JOK
' " ' https://m.edsoo.ru/7f41bf72
daz3oBbIC
TIePEXOIbI
Hroro no pazneny 24

Pasznea 4. JIEKTPOANHAMUKA

bubmoreka IIOK
4.1 TIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocTossHHBIN
42 | 1ox Toxns 12 bubmorexa LTOK
' ‘ https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX
cpemax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBILEE
KOJIMYECTBO 68
YACOB I1O

[TPOI'PAMME



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

11 KIIACC

HauMmeHoBaHnue KoanuyecTBO 4acoB
Ne A31CI0B U TeM K n JuieKTpOHHBIE (U poOBbIE)
n/n pasi Bcero OHTPOILHBIC paKTiieckue o0pa3oBaTesibHbIE PeCypPChl
NPOrpamMMBbl padoThI padoThI
Pazgen 1. 9JIEKTPOJIMHAMMUKA
1.1 1:\9/[;;;;4 S 11 1 3 bubmorexa LTOK
' P https://m.edsoo.ru/7f41c97c
WHITYKITAS
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
2.1 ﬁﬁHg;Ziiﬁl?me 9 1 bubmorexa LTOK
' b https://m.edsoo.ru/7f41c97c
KoJIeOaHUs
22 | secrpowammmme | 5 i Bubmorexa LIOK
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6moreka IJOK
2.3 Onrrka 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pa3zaen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

3.1

OCHOBBI
CIIENHUAILHOMI
TEOPUHU

4

1

bu6morexa IJOK
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

OTHOCUTCIIbHOCTH

Hroro no pazneny

4

Pasznen 4. KBAHTOBASA ®U3UKA

41 DJIeMEeHTHI 5 bu6moreka [JOK
' KBAHTOBOM OITHUKHU https://m.edsoo.ru/7f41c97c
bubmoteka [IOK
4.2 Crpoenme atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A71pO ° https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 15

Paszpen 5. JIEMEHTBI AC

TPOHOMMU U ACTPOPU3ZUKHN

5.1 ?cHTel\f)f{I({)ﬁllm u 7 bubmorexa LTOK
' P https://m.edsoo.ru/7f41c97c
acTpou3uKu
Hroro no pazneny 7
Pa3znen 6. OGOBIIAIOHIEE IOBTOPEHUE
6.1 O6o06maroriee 4 bu6moreka [JOK
' TIOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68

YACOB I10 I[TPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ngl KoJsmyecTBO 4acoB
JIeKTPOHHBIE
Hara nupposbIe
;1 Tema ypoka Beero KOﬁHTpOJ’IbeIe HpﬁaKTI/I‘IeCKI/Ie W3yueHHsi | 0GPA30OBATEIbHBIE
g padoThI padoThI pecype
gﬁ;‘;‘;@;‘gﬁi‘; Bu6morexa LIOK
1 METOJTBI ﬁogHaHM 1 https://m.edsoo.ru/ff
0c32e2
OKPY’KaIOIIEro MUpa
Ponb u MmecTo puszuku B
(bopMHpOBaHvH 1 . bubmoreka [JOK
2 IC:;BpeMeHHOH HayHHoH 1 https://m.edsoo.ru/ff
PTUHBI MI/IpVa, B 003366
MPaKTUYECKON e
NESITENbHOCTH JIFOJIEN
MexaHu4ueckoe
JIBIDKCHHE.
OTHOCHUTEIBLHOCTh bu6moreka [JOK
3 MEXaHUIECKOTO 1 https://m.edsoo.ru/ff
JIBUKECHUS. 0c3508
ITepemenienue,
CKOPOCTh, YCKOPEHHUE
4 | PaBHOMepHOE 1 bubmnoreka [JOK



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

IPSIMOJIMHEHHOE https://m.edsoo.ru/ff
JIBUKECHUE 0c3620
PaBHOyCcKOpeHHOE bubmmoreka [JOK
5 | npsmoiuHeiHOE https://m.edsoo.ru/ff
JIBUKECHUE 0c372e
CBo0OoOHOE TTaJIEHUE. bubmoteka [IOK
6 | YckopeHue cBOOOIHOTO https://m.edsoo.ru/ff
najCHUS 0c39cc
AN — bumiorexa LIOK
7 A N https://m.edsoo.ru/ff
MaTepUaIbHOU TOUYKHU IO
Oc3ada
OKPY>KHOCTH
[TpuHIMIT
OTHOCHUTEIBHOCTH Bubmorexa LIOK
lNanunes. .
8 https://m.edsoo.ru/ff
NHepunaibHbIE CUCTEMBI
N 0c3be8
orcuera. [IepBriii 3aKOH
Hprotona
Macca tena. Cuna.
[IpuHIMI Cynepno3uiuu bubmuorexa [JOK
9 | cun. Bropoii 3akoH https://m.edsoo.ru/ff
Herotona mis 0c3be8
MaTEepUAITbHON TOYKHU
Tpernii 3akoH HeroToHa bubmuorexa [JOK
10 | nms maTepuadIbHBIX https://m.edsoo.ru/ff

TOYCK

0c3be8



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
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

3aKOH BCEMHUPHOIO
taroreHud. Cuia

bu6moreka IJOK

11 rsxecty. Tlepsas https://m.edsoo.ru/ff
' 0c3d00
KOCMHYECKAasi CKOPOCTh —
Cuna ynpyroctu. 3aKoH Bubmorexa OK
12 Cvia. Bec Tera ' https://m.edsoo.ru/ff
T 0c3e18
Cwuita TpeHus.
KoadduumeHt tpenus. bubmoreka [JOK
13 | Cuna conpoTUBICHHS https://m.edsoo.ru/ff
NPy IBUKEHUM Teja B 0c3f76
JKHIKOCTH HMJIM Ta3e
[TocTtynarensHoE M
BpaIaTebHOe
NIBIDKEHHE a0COIIIOTHO bu6mmoreka [JOK
14 | tBEpmoro Tena. MoOMEHT https://m.edsoo.ru/ff
cuiibl. Iimeuo cubl. Oc4lab
VY ci10Busl paBHOBECHS
TBEPAOTO TEJIa
Nmnynsc MarepuaabHOU
TOYKH, CUCTEMBI Bubmmorexa [[OK
15 EﬁﬁpHaHI’HHX Tg HEK. https://m.edsoo.ru/ff
YIJIbC CHUJTBI. 3aKOH 0c43d6
COXpaHEHUSI UMITYJIbCA. —
PeakTtuBHOEC ABMKEHHE
16 | Pabora ¥ MOIIIHOCTE bu6morexa IJOK



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

cwibl. Kunernueckas
HHEPrUs MaTepUaIbHOI
Touku. Teopema 06
U3MEHEHUHU
KMHETUYECKOW DJHEPTUHU

https://m.edsoo.ru/ff
0c4502

17

[TorennuanbHas
DHEprusl.
[ToTeHUMaNbHAS SHEPTHS
yIpyro
neopMUpoBaHHOM
MPY>KUHBI.
[loTeHnManbHAsA YHEPTUS
Tena BOJIU3U
MTOBEPXHOCTH 3EMITN

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oc46la

18

[TorenuuanbHbie U
HEMOTEHIUAIBHBIE CUJIBI.
CBs13b pabOTHI
HEMOTEHIUAIBHBIX CUII C
M3MEHEHHUEM
MEXaHUYECKON DHEPTUU
CHUCTEMBI TEJ. 3aKOH
COXpaHEHHUs
MEXAHUYECKON dHEPTUH

bubmoteka [IOK
https://m.edsoo.ru/ff
0c478c

19

JlaGoparopHas paboTa
«HccnenoBanue cBI3U
pabOThI CHIIBI C
U3MEHEHUEM



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

MEXaHUYECKON IHEPTUU
TeJla Ha IIpUMepe
pacTsKEHUS PE3UHOBOTO
KIyTay

20

KontponbsHas pabota o
teMe «Kunemaruka.
Jlunamuka. 3aKOHBI
COXpaHEHHUS B
MEXaHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c4b74

21

OCHOBHBIE MTOJIOXKEHUS
MOJIEKYISIPHO-
KUHETUYECKOU TEOPHHU.

bpoyHOBCKOE NBUKEHUE.

Juddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c4dc?

22

Xapakrep IBUKECHUS U
B3aMMO/JICHCTBHS YaCTHUI]
BelecTBa. Moaenu
CTPOCHUS r'a30B,
JKUIAKOCTENU U TBEPABIX
Tell

23

Macca Monekyir.
KonunuecTBo BemecTna.
IToctrostnHast ABorajipo

24

TenoBoe paBHOBECHE.
Temnieparypa u e€
n3Mmepenue. [lkana



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

temriepatyp Llenbcus

Wneanpuenii raz B MKT.

bu6moreka IJOK

25 | OCHOBHOE ypaBHCHHE https://m.edsoo.ru/ff
MKT Oc4fde
AoOcoimoTHas
TeMreparypa Kak Mepa
CpEeaHEN KUHETUYECKON bubmoteka [IOK

26 | 2HEpPTrUUW JIBHKCHHS https://m.edsoo.ru/ff
MOJICKYJI. Y paBHEHHUE Ocblle
Menpeneena-

Kianeitpona
3akoH /lanbTOHA.

27
I"a30BBIE 3aKOHBI
JlabopaTtopHas pabora
«HccaenoBanue

28 | 3aBHCHUMOCTH MEXKITY
napaMeTpaMH COCTOSIHUS
Pa3pEKEHHOTO Ta3ay
Hsonponeccs B bu6moreka IJOK

pg | MACLILHOMTA3C M HX https://m.edsoo.ru/ff
rpaduyeckoe 0c570e
MIPEJICTaBJICHUE -
BuyTpeHnHnsis 3Hepmi1 Bubmoexa [IOK

30 | TCPMOAMHAMIACCKON https://m.edsoo.ru/ff

CUCTEMBI U CIIOCOOBI €€
n3mMenennsa. Koauyectso

0c5952



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

TEIJIOTHI U paboTa.
BHyTpeHHs1s sHEpTUs
OJIHOATOMHOTO
UJI€IBHOIO ra3a

bubmmoreka [JOK
31 | Bwunasl Temonepenayn https://m.edsoo.ru/ff
0cbc36
V nenpHas TEIUIOEMKOCTD
BeniecTBa. KoimyecTBo bub6auoreka [JOK
32 | TeIIOTHI PH https://m.edsoo.ru/ff
Terionepeaaye. 0c5c36
AnnaGaTHBIN MpoIece
Hepssiii 3akon bu6mmoreka [JOK
33 | TCPMOMMHAMUKH U €TO https://m.edsoo.ru/ff
MIPUMCHECHHE K
Ochefc
M30MpoIeccam —
Heob6patumocTs Bubnmorexa [JOK
34 ng?)He(iCOB B pHpoAe. https://m.edsoo.ru/ff
poii 3aK0H 0c6230
TEPMOTMHAMUKHU =
[TpuHUIMIT 1EUCTBUA U Eubmmorexa HOK
35 L1 N — https://m.edsoo.ru/ff
0c600a
36 | Iluxn Kapnuo u ero KI1J]
37 OKOJIOTHYECKHE

IPOOIIEMBI



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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

TCIIJIOOHCPICTHKHU

38

O6o0mmaronmii ypok
«MonekynsapHas
¢busuka. OCHOBBI
TEPMOTUHAMUKI)

bubmmoreka [JOK
https://m.edsoo.ru/ff
0c6938

39

KoHnTtponbsHas padbora 1o

TeMme «MonekyispHas
¢dbuzuka. OCHOBBI
TEPMOIUHAMUKI

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c6a50

40

[TapooOpazoBanue u
KOHJICHCAIH.
Vcnapenue u KkuneHue

bubmoteka [IOK
https://m.edsoo.ru/ff
0c63h6

41

AOcoroTHas U
OTHOCHUTENbHAs
BJIQYKHOCTb BO3/yXa.
Hacepimennsiii nap

bubmoteka [IOK
https://m.edsoo.ru/ff
0c64d8

42

TBEpnoe teno.
Kpucrannuueckue u
amop(dHbIe Tena.
AHM30TPOMNHUS CBOKCTB
KpucTaioB. XKuakue
KPUCTAJLJIBI.
CoBpeMeHHbIE
MaTepHuabl

bu6moreka IJOK
https://m.edsoo.ru/ff
0c65f0

43

[naBnenue n
KPUCTaJUTU3ALHSL.

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



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
https://m.edsoo.ru/ff0c6708

V nenpHas Temiora
IUIABJIEHUS.
CyOnumanust

0c6708

YpaBHEHHE TEIIIOBOTO

bubmmoreka [JOK

44 Sananca https://m.edsoo.ru/ff
0c6820
S B LOK
45 JlBa BiTa ' https://m.edsoo.ru/ff
Oc6hcc
AIEKTPUUYECKHUX 3aPST0B
[IpoBoiHMKH,
JADJICKTPUKHU U bubmoteka [IOK
46 | MOJYIPOBOAHHMKH. 3aKOH https://m.edsoo.ru/ff
COXpaHCHHUS Oc6bcc
AIIEKTPUUYECKOTO 3apsijia
Bzaumonericteue Bubnmorexa [JOK
47 | APHIOB. %aKOH Kynona. https://m.edsoo.ru/ff
Toueunsrit
; Oc6ed
AIIEKTPUUYECKUN 3apsi]l
Hanpsxk€aHocTh
AIEKTPUYECKOTO TOJIS. bubmmoreka [JOK
48 | TIpuHIMO CYNEPIIO3UIIUN https://m.edsoo.ru/ff
DIIEKTPUYCCKUX TTOJICH. 0c6df2
JInHUM HanpsHKEHHOCTH
49 Pa6ora cun bu6mmoreka [JOK

9JICKTPOCTATUICCKOT O

https://m.edsoo.ru/ff



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

noyd. Ilorennuann.
Pa3nocThs moTeHIIMAI0B

0c6f00

50

[IpoBoHUKH U
JIMRJICKTPUKH B
AIEKTPOCTATUYECKOM
noje. Jlusnekrpudeckas
MIPOHHUIIAEMOCTD

bubmmoreka [JOK
https://m.edsoo.ru/ff
0c7018

o1

DNEKTPOEMKOCTb.
Konpgencarop

bubmoteka [IOK
https://m.edsoo.ru/ff
0c7126

52

DIIEKTPOEMKOCTD

IIJIOCKOT'O KOHACHCATOPA.

DHeprust 3apsyKEHHOTO
KOHJICHCATOpa

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c72c0

53

JlaGoparopHas paboTa
"U3mepenne
DJIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHUMIT 1EUCTBUA U
MIPUMEHECHHUE
KOHJICHCATOPOB,
KOIMUPOBAJIBHOTO
arrapara, CTpynHOro
MpUHTEpA.
DJIEKTpOCTAaTUYECKAs
3aIluTa. 3a3eMJICHUE



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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

AIIEKTPONPUOOPOB

55

DNEeKTPUYECKUH TOK,
YCJIOBHS €T0
CYIIECTBOBAHMSI.
ITocTosuubIN TOK. CHuia
Toka. Hanpspoxenue.
ConpoTtuBieHue. 3aKOH
Oma 1151 ydacTka 1enu

56

ITocnenoBaTrennHOE,
napasuiesibHOE,
CMEILIaHHOE COCIUHEHNE
MIPOBOJHUKOB.
JlabopaTtopHas pabota
«M3yuenune cMemaHHOro
COEIMHEHUS
pE3UCTOPOBY»

bubmoteka [IOK
https://m.edsoo.ru/ff
0c74f0

57

PaGora u MomHoOCTb
AIEKTPUUYECKOTO TOKA.
3akoH [xoyns-Jlenua

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c7838

58

3akon OMa 1J1s ITOJTHOU
(3aMKHYTOH1)
AJIEKTPUYECKOM TIETIH.
KopoTkoe 3aMbIkaHuE.
JlabopaTtopHas pabota
«3mepenne I/C
HMCTOYHUKA TOKA U €ro

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c7ae0



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

BHYTPEHHETO
COMPOTUBIICHUS

59

DneKTpoHHAs
IPOBOJUMOCTH TBEPIIBIX
MeTasuioB. 3aBUCUMOCTh
COTIPOTHUBJICHUS
METaJIOB OT
TEeMIIepaTyphI.
CBepXImpoOBOJIUMOCTh

60

DIEKTPUYECKUN TOK B
Bakyyme. CBoiiCTBa
AJIEKTPOHHBIX IMYYKOB

61

[TomynpoBOIHUKH, UX
COOCTBEHHAs U
pUMeCHast
IIPOBOJIUMOCTB.
CaoiicTBa p—Nn-
nepexona.
[1omynpoBOIHUKOBBIE
puoOOPHI

bubmoteka [IOK
https://m.edsoo.ru/ff
0cB4ae

62

DIEKTPUYECKUN TOK B
pacTBOpax M pacruiaBax
AIIEKTPOIUTOB.
DNEeKTpOIUTAYECKAs
JUCCOLIMALIHS.
OnekTposn3

bu6morexa IJOK
https://m.edsoo.ru/ff
0c82ba



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

DNEeKTPUYECKUNA TOK B
razax.
CamMocTosITeIbHBIN U

bu6moreka [JOK

63 " https://m.edsoo.ru/ff
HECAaMOCTOSATEIbHBIN
Oc84ae
paspsa. MonHus.
Ilnazma
DIIEeKTpUUYECKUE

64

pUOOPHI M YCTPOHCTBA
1 UX MPAKTUYECKOE

npuMeHenue. [Ipasuna
TEXHHKH 0€30IaCHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c86fc

65

O6o0mmaronmit ypok
«INEKTPOONHAMUKA»

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c88be

66

KonTtponbshas pabota 1o
TeMe «JIEKTPOCTATHKA.
ITocTostHHBIN
DIEKTPUUYECKUH TOK.
Toku B pa3nu4HBIX
cpenax»

bubmoteka [IOK
https://m.edsoo.ru/ff
OcB8aBa

67

Pe3epBHBII ypOK.
KonTtponbsHas pabota 1o
TeMe
"DnekTpoauHaMHUKa"

bu6moreka IJOK
https://m.edsoo.ru/ff
0c8ch6

68

Pe3epBHBIN ypOK.
O60061maronmit ypok mo

bu6morexa IJOK
https://m.edsoo.ru/ff



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

temaM 10 Kjacca

0c8f6c

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KIIACC

NQ' KoJsinuecTBO 4acoB
JIEKTPOHHBbIE
Jara
n | Tema ypoka Be KonTtpoJbhn IIpakTH4eckue H3y1CHH wHppoEbIe
/ T bre padoTel | paboTHI s o0pasosatebHbie
. 0 pecypchbl
ITocTostTHHBIC MarHUTHI U UX
B3aUMO/JICCTBHUE. MarHuTHOE bubmoreka [JOK
noJie. BekTop MarHuTHOM 1 https://m.edsoo.ru/ff0c97
WHAYKUWW. JINHUA MarHUTHOU 78
WHTYKIIUU
MarnuTtHo€ 1oJjie TPpOBOIHUKA
¢ TokoM. O1bIT Spcpéez[al.[ budmiorexa LIOK
. 1 https://m.edsoo.ru/ff0c98
BzaumoperictBue fo
MIPOBOJHUKOB C TOKOM —
JlabopatopHas pabota bubmuotexa [JOK
«M3yueHne MarHuTHOTO TOJIS 1 1 https://m.edsoo.ru/ff0c98
KATYIIKH C TOKOM) fe
JlecTBME MarHMTHOTO TTOJIS
Ha MPOBOJHUK ¢ TOKOM. Cua
AMnlz:pa. ?Ia6opaT0pHaﬂ bubmorexa [TOK
4 1 1 https://m.edsoo.ru/ff0c9a
pabota «MccnenoBanue <0
JEUCTBUS TTOCTOSIHHOTO —
MAarHuTa Ha PaMKy C TOKOMY
5 JlelicTBHE MarHUTHOTO ITOJIS 1 bu6mmoreka I{OK



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

Ha JIBUKYIIYIOCS 3apsHKEHHYIO
yactuiyy. Cuia JlopeHia.
Pa6ora cuinel Jlopeniia

https://m.edsoo.ru/ff0c9d
f4

DJeKTpOMarHuTHas
uHayKnus. [loTok BekTopa
MarHuTHOW nHaykuu. 3/1C
WHIYKIIAH. 3aKOH
AJICKTPOMAarHuTHOM WHTYKITUH
Dapanes

JlabopatopHas pabora
«HMccnenoBanue siBICHUS
AIEKTPOMATrHUTHOM
VHTYKITAD)

bubmoreka IIOK
https://m.edsoo.ru/ffOcal
50

NHunykTuBHOCTG. SIBNICHME
camounaykiuu. J1C
CaMOUHIYKIINHU. DHEPrusi
MAarHUTHOTO MOJIsl KaTYIIKHU C
TOKOM. DJIEKTPOMarHuTHOE
0JIe

bubmoreka IIOK
https://m.edsoo.ru/ffOcab
00

TexHuueckue ycTpoucTsa u
UX IPUMEHEHUE: IIOCTOSIHHBIE
MAar"HuThl, JJIEKTPOMAarHuThl,
JJIEKTPOIBUTATEIIb,
YCKOPUTEIU DJIEMEHTAapHBIX
YaCTUL, UHIYKIIMOHHAs [1€Yb

10

O6o06maronui ypox

bu6mmoreka I{OK



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

«MarguTHoe 1oJI€e.
DJeKTpOMarHuTHas
HHTYKITS)

https://m.edsoo.ru/ffOcab
82

11

KoutponbHas pabota o teme
«MarnutHoe noJe.
DneKTpoOMarHuTHasI
UHIYKITUSD

bubmoreka [IOK
https://m.edsoo.ru/ffOcad
58

12

CB00OOIHBIE MEXaHUYECKHE
KoJeOanus. 'apmoHnueckue
KoJieOaHus. YpaBHCHHUE
rapMOHUYECKHUX KOJICOAHUIH.
IIpeBpatenne YHEPTUA

bubmoreka IIOK
https://m.edsoo.ru/ffOcaf
06

13

Jlaboparopnas pabota
«HccnenoBanne 3aBUCUMOCTH
Nepro/aa MabIx KojaeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH
¥ MaccChl Ipy3a»

14

KonebarenbHblil KOHTYD.
CBoOoHbIE
AIEKTPOMArHUTHBIC
Koje0aHus B UACATILHOM
KoJIebaTeIbHOM KOHTYpE.
AHaJIOTUsI MEXKY
MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH
KoJeOaHusIMU

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcb8
20



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

®opmyna ToMmcoHa. 3aKOH
COXpaHEHUS SYHEPTHUH B

bubmoreka [IOK

15 https://m.edsoo.ru/ff0cb9
HJieaJIbHOM KOJIeOaTeIbHOM cd
KOHTYpE —
IIpencrasnenue o
3aTyXarIuX KOJIcOaHHUIX.
BriHyX/1€HHBIE MEXAHUYECKUE bu6moreka IJOK
16 | xoneGanus. Pe3onanc. https://m.edsoo.ru/ffOcbb
BrinyxaeHHbIe 86
AJIEKTPOMAarHUTHbHIC
KoJeOaHus
IIepeMeHHBIN TOK.
CunycouanbHbIN
MEPEMEHHBIN TOK. MOITHOCTH butmoreka [JOK
17 | mepeMeHHOTO TOKa. https://m.edsoo.ru/ffOchd
AMIUIUTYTHOE U 34
JNECUCTBYIOIIEE 3HAUYEHUE CUIIBI
TOKa W HAIIPSIKEHUS
Tpancdopmarop.
18 [IpousBoacTBO, Niepenaya u
MOTpeOICHUE DIIEKTPUIECKON
SHEPTrUu
Y CTpoiCTBO 1 MPAKTUUECKOE Bubmotexa [IOK
19 | MPMMCHCHHEC SACKIPHACCROTO https://m.edsoo.ru/ffOcc3

3BOHKA, F€Heparopa
MIEPEMEHHOT0 TOKA, JINHUU

24



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

QJICKTPOIICPCaAAY

DKOJIOTHYECKHUE PUCKH MPU

MIPOU3BOJICTBE
00 | 2VIEKTPOSHEPIHHU. KynbTypa
HCITOJIb30BAHUSA
3JIEKTPOIHEPTUU B
IMOBCEJIHEBHOM KU3HU
MexaHU4EeCKHUE BOJIHBI,
CJIOBHS PacIpOCTPaHCHUS.
}li[epnoa. F()JKOS)OCTI}) bubmiorexa [JOK
21 https://m.edsoo.ru/ffOcca
pacnpoCcTpaHEHUs U JjIMHA 54
BOJIHBL. [lonepeunsie u —
MPOJ0JIbHBIE BOJIHBI
3ByK. CKOPOCTh 3BYKa. bubmoreka [JOK
22 | T'poMkocTs 3ByKa. Beicora https://m.edsoo.ru/ffOccc
toHa. TemOp 3ByKa Oc
SHeKTpVOMarHI/ITHHe BOJIHEI, Bubmorexa [IOK
93 | X CBOMCTBA M CKOPOCTD. https://m.edsoo.ru/ffOccf
[ITkana 3JIeKTPOMarHUuTHBIX e0
BOJIH ev
[TpuHIMIIBI paUOCBSI3U U
24 | teneBunenus. Pazsurtue
CpEJIICTB CBsI3U. Pagnonokanus
KonTtpomnrnas pabota bubmorera [TOK
25 https://m.edsoo.ru/ff0cc6

«KonebaHus u BOJIHBI»

8



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

[IpssmonHeiHOE
pacrpoCcTpaHEHUE CBETA B

bubmoreka [JOK

26 | ogHOpOIHOM cperie. https://m.edsoo.ru/ff0cd3
ToueuHBIH HCTOYHUK CBETA. 50
Jlyd cBera
OtpaxxkeHue cBeTa. 3aKOHBI Bubmmotexa LIOK

97 | OTPLKCHILI CBETA. . https://m.edsoo.ru/ff0cd4
[TocTpoenue n300pa>keHuii B e0
IIJIOCKOM 3€pKajie -
[Tpenomnenue cBera. [lomHoe Bubmmorexa [TOK

2g | BHYTPCHHCC OTPDKCHHC. https://m.edsoo.ru/ff0cd7
[IpenenpHbIN YOI OJHOTO f6
BHYTPEHHETO OTPAYKCHUS —
JlaboparopHas pabota bubmoreka [JOK

29 | «M3mepenue nmokazaTens https://m.edsoo.ru/ff0cd6
IIPEJIOMIICHUS CTEKIIA» fa
JInH3BbL HOC];pOGHI/IC Bubmorexa [IOK

30 H300p@KeHHii B TS https://m.edsoo.ru/ffOcdd
dopMysa TOHKOU JIMH3BI. 1e
YBeNUUEHUE JTUH3BI =
JlaboparopHas pabota

31| «MHccmemoBanue CBOMCTB
N300paKEHUN B JTMH3AX)
Hucnepcus ceera. CloxKHbBIN

32 | cocraB Genoro cBera. L[perT.

JlabopaTopHas pabota



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
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

«Habmronenue nucrnepcun
CBETa»

WuTepdepenmus creta.

bubmoreka [IOK

33 | Judpakuus ceera. https://m.edsoo.ru/ffOced
Judpakimonnas pemeérka 22
ITonepe4HOCTE CBETOBBIX bubmorexa HOK

34 P https://m.edsoo.ru/ffOcf0
BoJiH. [lossipu3zanus cBeta 26
OnTuyeckue mpudOpsI U

35 | ycTpoiicTBa M YCIOBUS UX
0e301acHOr0 MPUMEHEHHSI
B morea 10K

36 . https://m.edsoo.ru/ffOcf8
[Toctynartsl cnenuaIbHON 62
TEOPUU OTHOCUTEIHLHOCTH -
oo B morea 10K

37 JIHOBP ’ https://m.edsoo.ru/ffOcfa
3ameqyeHue BpeMEeHU 1 42
COKpAIIICHUE JIJTUHbI —
SO A, BuGmiorexa LIOK

38| P LI https://m.edsoo.ru/ffOcfc
CBs3b Macchl ¢ SHEpruei u 68
MMIYJbCOM. DHEPTHsI TOKOS —
KontposnbHas pabota bubmuotexa [JOK

39 | «Onrtuka. OCHOBBI https://m.edsoo.ru/ffOcf6

CIIEIMAIBHOW TEOPUH

fo



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
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

OTHOCHUTCIILHOCTH

®ortonsl. Popmyna [Inanka.

bubmoreka [IOK

40 https://m.edsoo.ru/ffOcfe
DHeprus u UMIyJbC PoToOHA 16
OTKpBITHE U UCCIEAOBAHUE bubmoreka [JOK
41 | dortorddexra. OmbiTer A. T, https://m.edsoo.ru/ffOcff
CroneroBa c4
o bbb o LOK
42 https://m.edsoo.ru/ff0d0
dotorddexra. «KpachHas
15e
rpaHuna» Gotodddexra
Jasnenue ceera. OnbIThI I1. butmoreka [JOK
43 | H. JIebeneBa. XUMHYECKOE https://m.edsoo.ru/ff0d0
JICICTBUE CBETA 4a6
TexHuueckue yCcTpoucTsa u
MPaKTUYECKOE MIPUMEHEHHUE:!
44 | dotosmeMeHT, GOTOIATUHK,
coJiHeyHas OaTapes,
CBETOJIUOJ
Pemrenue 3amau no teme but6moreka [{OK
45 | «DnemMeHThl KBAHTOBOM https://m.edso0.ru/ff0d0
OIITHKI 302
b i Lovons o LOK
46 https://m.edsoo.ru/ff0d0

PACCEeSHHUIO 0-4acCTULl.
IInanerapHas Mmoziesb aTomMa

9la



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

bubmoreka [JOK

47 | Tlocrynatel bopa https://m.edsoo.ru/ff0dOa
fa
N3nydyenue u nornomnieHue Bubmmorexa [IOK
48 (OTOHOB MPH MIEpExO/E aTOMa https://m.edsoo.ru/ff0d0a
C OJIHOTO YPOBHSI SHEPTUHU Ha fa
Ipyro. Bunsl criekTpos —
BomHoOBEBIE cBOMICTBA YacTHII.
Bonnsl ne bpoitis. bubmuoteka [JOK
49 | KoprycKyasspHO-BOJHOBOM https://m.edsoo.ru/ff0d0c
nyanu3M. CHOHTaHHOE U as
BBIHYKJICHHOE U3JIyYEHUE
TKPBITH MOAKTUBHOCTH.
8HI§TH PZif([b:;ﬂa 10 > bubmmorexa TTIOK
50 https://m.edsoo.ru/ff0dOf
OINPENEIIEHUIO COCTAaBa 42
PaIMOaKTHBHOTO U3TyUYEHUSI —
CsoiicTBa anbpda-, 6era-,
51 | TAMMa-H3IydCHHS. Bnusiaue
PaIMOAKTUBHOCTH Ha KUBBIC
OpraHu3Mbl
OTKpbITHE IPOTOHA U
HelTpoHa. M3oronsl. Anbda- bubmuotexa [JOK
52 | pacnaa. DIeKTPOHHBIA U https://m.edsoo.ru/ff0d1
MO3UTPOHHBIN OeTa-pacna. 162
["'amMma-uzinyuenue
53 | DHeprus CBS3U HYKJIOHOB B bubmuoteka [[OK
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https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

anpe. SlnepHble peakiuu.
SnepHbIN peakTop.
[IpoOnembl, mepcreKTUBHI,
DKOJIOTUYECKHUE ACTIEKTHI
SAJIEPHON SHEPTETUKH

https://m.edsoo.ru/ff0d1
356

54

DJleMEHTapHbIE YACTHULIBI.
OTKpbITHE TO3UTPOHA.
Mertonabl HAOIIOACHUS U
pETUCTPALIMHU AIIEMEHTAPHBIX
yactun. Kpyrnsiii cron
«DyHIaMEHTAIIbHBIC
B3auMoiercTBUs. EnuHCTBO
(bu3uYECKON KapTUHBI MUPa

bubmoreka IIOK
https://m.edsoo.ru/ff0d0e
38

55

Bup 3Bé3nH0ro Heoa.
Co3sBe3nus, ipKue 3BE3/1bI,
IUTAHETHI, UX BUIUMOE
nBmxkeHue. CoaHedHas
cHhcTEMa

56

Comnaue. ConHeyHas
AKTUBHOCTb. MICTOUHUK
sHeprun CoJHIa U 3BE3]1

S7

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3 B
rJIaBHOM
MOCJIEOBATEIILHOCTH.

BrayTtpennee ctpoenue 3BE3 .



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

CoBpemeHHbIe TTPeACTaBICHUS
0 MPOUCXOXKJICHUHU U
spoJirory CotHIIA U 3BE3]T

58

Mueunsiii [1yTe — Hama
I'anakTuka. Ilomoxenue u
nprxkenue CoJiHIa B
I'anakTuke. I'anakTuky.
YEpHbie ABIPHI B AApax
raJakTHK

59

Bcenennas. Pa3Oeranue
rajjakTuk. Teopus bosbiioro
B3pbIBa. PemmkToBOE
y3iaydeHne. MerarajiakTuka

60

Hepemennsie mpoOaemsl
ACTPOHOMUU

61

KoHntposnbHas paborta
«DIeMEeHTHI aCTPOHOMHUH U
acTpoU3UKI

62

Ob6o6maromuit ypok. Ponb
(bU3HKK U aCTPOHOMUH B
SKOHOMHUYECKOMH,
TEXHOJOTHYECKOMH,
COLMAJIBHON Y ATUYECKOU
chepax AesTeTbHOCTU
YyeJIoBeKa

63

O606maromuit ypok. Poib u




MeCTO (PM3UKHU U ACTPOHOMUHU
B COBPEMEHHOM HAy4YHOH
KapTUHE MUpPa

64

O6o0maroiuit ypok. Posb
(bu3nuecKkoil Teopuu B
dbopmHpoBaHUU
Ipe/ICTaBlICHUN 0 (U3NUECKON
KapTUHE MUpa

65

O6o6maronuit ypok. Mecto
dbu3uYeCKOl KapTUHBI MUpPa B
00111eM psITy COBPEMEHHBIX
€CTEeCTBEHHO-HAYyYHBIX
MIPEJICTABJIEHUH O TIPUPOJIE

66

Pe3epBHbIli ypok. MarautHoe
nosie. DNeKTPOMarHuTHas
WUHIAYKIUS

67

PesepBHblii ypok. OnTuKa.
OCHOBBI clIEIMANBHON TEOPUH
OTHOCUTEJIbHOCTH

68

Pesepnbiit ypok. KBanroBas
busuka. D1eMEHThI
ACTPOHOMUU U acTpOU3UKU

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1
784

OBILIEE KOJIMYECTBO YACOB
I10 I[TIPOI'PAMME

68



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

YYEBHO-METO/JIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IS YYEHUKA

* Ousuka, 10 xmacc/ Msakumes I'.4., byxoeue b.b., Corckuit H.H. non
penakmueit IlapdentreBori H.A., AknuonepHoe oOmiectBo «M3maaTenbcTBO
«ITpocsenienue»

o ®dusuka, 10 kmacc/ Msakumes ['.4., IlerpoBa M.A., CrenanoB C.B. u
npyrue, OOImECTBO C OrpaHUYEHHOW OTBETCTBEHHOCTHIO «J[PODAY;
AKIHMOHEPHOE 0011IeCTBO «31aTenbCcTBO «IIpocsemieHue»
» ®usuka, 11 xmacc/ Msakumes I'.JI., byxosues b.b., Uapyrua B.M. mon
penaknueni [lapdenteeBoii H.A., AxnumonepHoe obmectBo «M3maTenbcTBO
«IIpocBenieHue»

e ®usuka, 11 kmacc/ Makumes I'.4., [letpoBa M.A., YroasuukoB O.C. u
apyrue, OOmECTBO € OrpaHUYEHHOM OTBETCTBEHHOCTBbIO «JIPODANX;
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. Caypos 1O. A. ®usuka. [Toypounsie pazpadbotku. 10 kiacc : mocodue s
obmeo6pazoBar. opranm3anuii / FO. A. CaypoB. — 3-¢ uzj., nepepad. — M.:
[Ipocsenienue, 2015.
2. Caypos 0. A. ®usuka. [loypounsie pazpaboTku. 11 kmacc : mocodue s
obmieoOpasosar. opraam3anuii / 0. A. CaypoB. — 3-e u31., nepepad. — M.:
[Ipocsemienue, 2015.
3. ®usuka. 10 knacc: noypoyHsle mianbl o yueoHuky I'. . Msikumesa, b. b.
byxoBuesa. — Bousrorpan: Yuurenn, 2008.
4. ®uzuka. 11 knacc: moypounsle miansl o yueOHuky I'. 5. Mskuiuesa, b. b.
byxoBuesa. — Bousrorpan: Yuurenn, 2008.
5. MapdentreBa H. A. Coopuuk 3amau mo ¢usuke. 10-11 xmaccer: yueoO.
[Tocobue nmsi oOmieoOpazoBar. opraHu3anuii: 06a30BbIi ypoBeHb. / H.A.
[TapdentbeBa. — 7-¢ wuza., mepepad. u mom. — M.: Ilpocsemenue, 2017.
6. JJabkosckuii B.b. 220 3agau no ¢usuke ¢ pemenusmu: kd. s ygammxcs

10-11 k. obmeobOpazoBar. VYupexaenuit. — M.: Ilpocsemenue, 2006.
7. Tenpenmreitn, Kupuk, I'easdrar: 1001 3amaua mo ¢usmke ¢ oTBEeTamw,
YKa3aHUSIMU, pELICHUAMM. — M.: NITEKCA, 2021.

8. T'enbprar .M., I'engenmreiin JI1.O., Kupuk JI.A.: PelmeHue KIrO4eBBIX
3aaa4 1o gusuke Ay ocHoBHOM mikobl. 10-11 kimace. — M.: WJIEKCA, 2010.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET
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