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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS HA YPOBHE CPEAHETO OOIIEro
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHHUI U TPEOOBaHUH K pe3yJibTaTam
OCBOEHMSI OCHOBHOI 00pa30BaTelIbHOM NporpaMmsl, npeactaBieHHbIX B I'OC
COO, a Ttakxke ¢ yu€tom (enepanbHOl paboyeil mporpaMMbl BOCIIUTAHUS U
KOHIICTIINH TperoAaBanus yueOHoro npeameta «dusmuka» B 06pa3oBaTeIbHbIX
opranmsaunusax  Poccuiickon — ®Pepepanuu, — peanu3yrOUMX — OCHOBHBIE
o0pa3oBaTeabHbIE MPOTPAMMBI.

ConepkaHue MporpaMMbl MO (U3MKE HaAmpaBlieHO Ha (opMHpOBaHUE
€CTECTBEHHO-HAYyYHOU KapThHbl Mupa oOydarommxcsa 10-11 kmaccoB mnpu
oOyuennn wux (¢u3uke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-
NesTeNbHOCTHOrO  moaxoxa. Ilporpamma 1o  (uU3MKE  COOTBETCTBYET
tpeboBanusiM PI'OC COO K minaHupyeMbIM JIMYHOCTHBIM, NPEIMETHBIM H
METaINpeIMETHBIM pe3ybTaTaM OOy4EHHs], @ TAKKE YUYUTHIBAET HEOOXOIUMOCTh
peanu3alyd  MEXIPEIMETHBIX CBsi3ell (U3MKM C €CTECTBEHHO-HAYYHBIMU
y4eOHbIMU TpeIMeTaMH. B Hell ompenenstoTcss OCHOBHBIE LENH H3YyYEHHS
($u3MKKN Ha ypOBHE CpeAHEro o0IIero oopa3oBaHus, MIIAHUPYEMbIE PE3YIbTATHI
OCBOEHHUSI Kypca (DM3HMKH: JHYHOCTHBIC, METalpeAMETHbIe, MpeaMEeTHbIE (Ha
0a30BOM ypOBHE).

[IporpamMma no (pu3MKe BKIIOYAECT:

e IUIAHUPYEMBIE pE3yJbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM

YpOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTATHI IO rojiaM 00y4eHUs;

e conepkaHue yuebHoro npenmera « Pusnka» mo rogam o0ydeHusl.

dusmka Kak Hayka O HamOojee OOMIMX 3aKOHAX MPUPOJBI, BHICTYIAs B
KayecTBE Y4YeOHOro IpeAMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHUH 00 okpyxkatouiem wmupe. [IkonbHBIH Kypc (QU3MKH —
CUCTEeMOOOpa3yromMii ISl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (hU3MUECKHe 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB M SIBJICHHIA,
U3y4aeMbIX XUMUEH, Omosoruen, gusnueckor reorpadueld U acTPOHOMHEH.
Hcnonp30BaHne M akTUBHOE NpUMEHEHHE (PU3MUECKHX 3HAHHWM OnpeaemnseT
XapakTep M pa3BUTUE Pa3HOOOpA3HBIX TEXHOJIOTHHA B cdepe SHEpPreTHKH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHUs] HOBBIX MAaTEPHAJIOB C 3aJaHHBIMU
cBoiicTBaMH © Jpyrux. W3ydeHwe QU3MKM BHOCUT OCHOBHOM BKJIaa B
dopMupoBaHHE €CTECTBEHHO-HAYYHOW KapTUHbI MHUpPAa OO0y4alouuxcs, B
¢opMupoBaHne yMEHHMH TNPUMEHSATh HAYYHBIH METOJA TO3HAHUS TMPH
BBIMIOJTHEHUH UMU YYEOHBIX UCCIIEIOBAHHI.

B ocHoBy kypca (Qu3uku [Isi YpOBHSI CpedHEro o0Iero odpa3oBaHUs
NOJIOXKEH PsII HJIeH, KOTOpblE MOXHO pacCMaTpuBaTh KakK MPUHLHIBI €ro
OCTPOEHHUSI.

Hoes yenocmunocmu. B COOTBETCTBUM C HEM KypC SIBJISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepHUall U3 BCEX PA3AENIOB (PM3HMKH, BKIHOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK ¥ COBPEMEHHON (DPU3UKH.

Hoes cenepanuszayuu. B coOTBETCTBUU ¢ HEW MaTepuan Kypca (QU3UKU
00BeIMHEH BOKPYr (U3MUECKMX Teopuid. Benymmm B Kypce sBIseTcs
(dbopMupoBaHUE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
ToJe.

Hoesn eymanumapuszayuu. EE peanmsanns NpeAnonaracT UCIOIb30BaHUE
TYMaHUTapHOTO MOTEHIMANa (PU3NIECKON HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHS
¢u3ukn ¢ pa3BUTHEM OOIIECTBA, a TaKXkKe C MHPOBO33PEHUYECCKUMH,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU MPOOIEMaAMH.



Hoess npuxnaonoit nanpasnennocmu. Kypc ¢Gusuku mnpeanonaraer
3HAKOMCTBO C IIIMPOKUM KPYrOM TEXHHYECKMX M TEXHOJOTHYECKHX
IIPUIOKEHUN U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs MOCPEACTBOM BBEJICHUS JIIEMEHTOB
COJIEpKaHus, TMOCBSIIEHHBIX SKOJIOTMUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C Pa3BUTHUEM TEXHUKHU U TEXHOJOTHM, a Takke 00CyKICHUS
npobjieM  palMOHANbHOTO  MPHUPOAOINONB30BAaHUS U IKOJIOTMUYECKOMN
0€30MacHOCTH.

CTep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SABISIOTCS pu3nYecKrue TeopuH (POpMUPOBAHUE TPEICTABICHUN O
CTPYKTYype MOCTPOCHUS (PUZNIECKON TeOpHUH, poiiu (PyHIaMEHTATbHBIX 3aKOHOB
U TPUHIMIIOB B COBPEMEHHBIX TPEJCTABICHUAX O TMPHPOJAE, TpaHUILIAX
NPUMEHUMOCTH TEOPHM, ISl ONHUCAHUS €CTECTBCHHO-HAYYHBIX SIBICHUN W
MIPOIIECCOB).

CucTeMHO-ACSITENbHOCTHBI TOAX0A B Kypce (HU3UKH peann3yercs
MPEXKJIEC BCEro 3a CYET OPraHU3aluu SKCICPUMEHTAIBHON JEATEIbHOCTH
oOy4varoruxcst. st 6a30Boro ypoBHsSI Kypca (M3WKH — 3TO HCIIOIH30BaHUE
CUCTEMbI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIaOOpPATOPHBIX
paboT, KOTOphle B mporpamMme Mo ¢Gu3nke OOBETUHEHBI B OOIIMH CIHCOK
YUYEHHYECKUX MPAKTHUECKUX paboT. Breimenenne B yKa3aHHOM TMEpeyHe
71a00paTOPHBIX pabOT, MPOBOJUMBIX JJIsl KOHTPOJIS U OLIEHKH, OCYIIECTBIISETCS
ydacTHUKaMu 00pa30BaTeIbHOrO0 TMpoIecca HUCXOAsS M3  0COOEHHOCTEH
IUTAaHUPOBAHMUS U OCHalleHus kabunHetra ¢usuku. llpu 3TOoM obecrneumBaeTcs
OBJIaJICHHE OOYYaIOIUMUCS YMEHHSIMH TPOBOJUTH KOCBEHHBIE H3MEpEHHUS,
UCCIIEJIOBAHMS 3aBUCUMOCTEN (DU3MUECKUX BEIMYUH M TOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEUI0KEHHBIX THIIOTE3.

bonbiioe BHMMaHME yneseTCsl PEHICHHUI0 PAacUETHBIX M KaueCTBEHHBIX
3anad. [Ipu 3TOM 1751 pacu€THBIX 3a]a4 MPUOPUTETOM SIBISIFOTCS 3a7]a4U C SIBHO
3alaHHOM  (PU3MYECKOM MOJENbI0, TO3BOJIAIOIIME IPUMEHATh W3YYEHHBIE
3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia Kypca, Tak U UHTETpUpys
3HaHHWSA W3 pa3HbIX pasnenoB. J[Is KauyecTBEHHBIX 3alad MPHOPUTETOM
ABIIAIOTCA 33JaHUSd Ha OOBSICHEHHWE MPOTEKaHHA (PUIUUECKUX SBICHUU U
MIPOIIECCOB B OKPY’KAIOIICH KU3HU, TpeOyromue BbIOOpa (pu3ndeckoit Mojenu
JUTS CUTYalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIIeUeHHUI0 Yy4eOHOro mpolecca 0a30BBbIl YpOBEHb Kypca
GU3NKKM Ha YpPOBHE CpEeIHEr0o OOIero oOpa3oBaHUsS OJDKEH H3ydaThCs B
YCIOBUSIX MPEIMETHOr0 KabnHeTa (U3UKH WIH B YCIOBUSAX WUHTETPUPOBAHHOTO
KaOMHeTa MpPeIMETOB €CTeCTBEHHO-HAy4YHOro LUKiIa. B kabunere ¢u3uku
JOJHKHO OBITH HEOOXOoAMMOE JabopaTopHOe 00O0PYJOBAHME MAJSI BBITTOJHEHUS
yKa3aHHBIX B TMporpamMme Mo (PU3HKE YUYEHHUYECKHX MPAKTUYECKHX paboT u
J€MOHCTPALIMOHHOE 000pyAOBaHUE.

JlemoHCcTpanoHHOE 00OpynoBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHLMIIOM MUHUMAJIBHON JOCTaTOYHOCTH M 00ECIeYHBAaeT MOCTaHOBKY
NEPEYUCICHHBIX B MpOrpaMMe MO (PHU3UKE KIIOYEBBIX JAEMOHCTPALUN IS
UCCIICJIOBAHMUST HM3yYaeMBIX SIBICHHH ¥ TPOILECCOB, OMIUPHUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe 0O0OpyAOBaHHE IJIsi YUYCHUUYECKHX MPAKTUYECKUX pPadOT
dbopMupyeTcs B BUJE TEMAaTUHYECKIUX KOMIUIEKTOB M 00eCIeYnBaeTCs B pacueTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcsi. TemMaTHuecKue KOMILICKTHI
71a00paTOpHOTO O0OPYJOBAaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM



UCTIOJIb30BAaHUH aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE IIU(PPOBBIX JT1a00paTOPHUH.
OCHOBHBIMU 1IENIIMU U3Y4YCHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIIOTCS:

dbopMUpOBaHWE HHTEpPECca M CTPEMJICHHS OOYYarOIIUXCS K HAyIHOMY
W3YYCHHIO MPUPOBI, PA3BUTHE MX WHTCIUICKTYATbHBIX M TBOPYCCKHX
CIIOCOOHOCTE;

pa3BUTHE TPEJACTABICHUH O HAYYHOM METOJC TO3HAHUS U
(bopMUpPOBaHHUE HCCIICIOBATEILCKOTO OTHOIICHUS K OKPYKAIONUM
SIBIICHUSIM;

(dbopMUpPOBaHWE HAYYHOT'O MHPOBO33PEHHS KaK pe3ysibTara H3ydeHUS
OCHOB CTPOCHHSI MaTepHH U (PyHITaMECHTAIbHBIX 3aKOHOB (DH3UKHU;
dbopMUpOBaHWE YMEHHU OOBSCHATH SBJICHHS C HCIOJIL30BAHUEM
(U3MYCCKUX 3HAHWHA W HAyYHBIX JIOKA3aTeIIbCTB;

(dbopMUpOBaHKE TIPEICTABICHUA O PO (PU3UKHU IS Pa3BUTHUS JPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA.

JIOCTIOKEHHE ATHX TeNIel 00ecIIeYnBaeTCsl peIICHUEM CIISAYIONINX 3a/1a4 B
nporiecce u3y4eHus Kypca GU3NKU Ha YPOBHE CPETHETO 00IIero 0Opa3oBaHuUs:

NpUOOpETeHNEe  CUCTEMBI  3HAHUKW 00  Oo0mmMX  (PU3HUYECKHX
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHUSX, BKIIOYAas  MEXaHUKY,
MOJIEKYJISIpHYIO (DU3UKY, 3JIEKTPOJAMHAMUKY, KBAHTOBYIO (DU3HUKY H
AJIEMEHTHI aCTPODU3HKY;

dbopMupoBaHHE YMEHUN MPUMEHSITh TEOPETUUYECKUE 3HAHUS IS
oOBsicHeHUS (PU3WYECKUX SBICHUW B TPUPOAC € IS TPHHITHS
MMPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

OCBOEHHUE CIIOCOOOB PEIICHUS PaA3JIMYHBIX 33Jlad C SBHO 3aJIaHHOU
(dbu3nYecKor MOJEINbI0, 3a7ad, MOAPa3yMEBAIOIIUX CAMOCTOSATEIBHOE
co3nanue GU3NIECKON MOJCIH, aIcKBATHON yCIIOBUSAM 3a/1a4H;
NMOHNMaHuEe (PU3NYECKUX OCHOB W MPHUHIIUIIOB JCHCTBUS TEXHUUYECKHUX
YCTPOMCTB W  TEXHOJIOTMYECKHX IMPOIECCOB, UX BIUSHUS Ha
OKPY’KaIOIIyIO Cpeny;

OBJIaJICHUE METOJAMU CAMOCTOSITEILbHOTO TIJIAHUPOBAHUS Y TIPOBEACHUS
(bU3UYeCKNX SKCIIEPUMEHTOB, aHAJIN3a U MHTEPIpETaliy HH(pOopMaIuy,
ONpeIeNICHNs JOCTOBEPHOCTH MOJYYEHHOTO PE3yIbTaTa;

CO3/]aHuE yCIOBUH TSt pa3BUTUS  yMEHHUU MPOCKTHO-
HCCIIEIOBATENBCKOM, TBOPUECKON NESITEILHOCTH.

Ha u3yuenue ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE CPEAHETO OOIIETO
obOpazoBanus orBoautcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kitacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipenmaraemerii B mporpamMme mo (U3MKe TMEpPeUYeHb JIA0OPATOPHBIX H
MPAKTUICCKUX PAOOT SBISETCS PEKOMEHIIOBAHHBIM, YYHTENb JEJaeT BBIOOD
POBENCHUS JTA0OPATOPHBIX PA0OT W OMBITOB C YUYETOM WHIUBUIYATBHBIX
0COOEHHOCTEH 00yYarOIIMXCH.



COJEPXKXAHME OBYUYEHUA
10 KITACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUSA

®dusnka — Hayka o npupone. HayuHnsle METOIbI TO3HAHUS OKPYKAIOILIErO
mupa. Ponp skcnmepumeHTa W TEOPUM B IPOLECCE IO3HAHUSA IPUPOIBI.
DKCIIEpUMEHT B (PHU3UKE.

MopenupoBanue (GpU3NUECKUX SIBJICHUHN U poueccoB. Hay4uHble runoTessl.
dusznyeckne 3aKOHBI M TEOpUHU. [paHUIBI TMPUMEHHUMOCTH (PUINYECKUX
3aKOHOB. [[pUHIIUIT COOTBETCTBUSI.

Ponb u MecTo ¢usuku B OPMUPOBAHUU COBPEMEHHOIN HAyUYHOW KapTHHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Llemoncmpayuu

AHanoroBble ¥ HU(PPOBBIE H3MEPUTENBHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe IBHKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHIKECHHS.
Cucrema otcuéra. TpaekTopus.

[Tepememnienue, cKOpocThb (CpeaHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHHE MaTE€pUaIbHOM TOYKH, UX MPOEKIMH HA OCH CHUCTEMBbI KOOPAMHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSIMOJUHEWHOE nBUkeHue. ['paduxu
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHs, IMyTH U MNEpPEMELICHUS
MaTepHAIIbHOW TOYKH OT BPEMEHHU.

CBoOoaHOE majieHue. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpusBonunennoe paBwxkeHue. J[[BkeHMe MarepualbHOM TOYKH 10
OKPY>XKHOCTH C TOCTOSSHHOW IO MOJIYJII CKOpPOCTBIO. YTIJIOBasg CKOpPOCTb,
auHelHas ckopocTh. Ilepumon m wactora oOpamenus. LleHTpocTpeMuTenbHoe
YCKOpPEHHE.

TexHHuecKkre yCTpPOWCTBA W NPAKTUYECKOE INPUMEHEHHE: CIHUIOMETD,
JIBUYKEHUE CHAPSI0B, LEITHbIE U PEMEHHBIE TIEpElayuu.

Llemoncmpayuu

Mopens  cuctembl  OTCU€Ta,  WJUIIOCTpAlUMsl  KHHEMAaTHYECKUX
XapaKTEPHUCTHUK ABUKECHUS.

[IpeoOpazoBaHue IBUKEHUI C UCIIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOLIEHHOIO MOJ YIVIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

W3mepenue yckopeHus cBOOOTHOTO MaCHHUS.

HamnpaBnenue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yueHne HEpaBHOMEPHOIO JBWKEHUS C LEJIbI  OINpeaeseHus
MTHOBEHHOW CKOPOCTH.

HccnepoBanue COOTHOLIEHUS MEXAY MyTSIMH, NPONACHHBIMH TEJIOM 3a
[IOCJIEJOBATEIbHBIE PABHBIE MPOMEXYTKH BpPEMEHH IPH PaBHOYCKOPEHHOM
JBUKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBUKEHUs MIapyKa B BI3KOU JKUIKOCTH.

N3yueHue aBuxkeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuxa

[Ipuauun  otHocutensHOCcTH [anmunes. IlepBeii  3akon  Herotona.
NuepunanbHbple CUCTEMBI OTCUETA.

Macca tenma. Cwuma. IlpuHmmn cynepno3unmu cui. Bropoll 3akoH
Herorona pma wmarepuanpHOM TOukM. Tpermit 3akoH HerooTona mis
MaTepHUAIbHBIX TOYEK.

3akoH BceMHpHOro tsiroreHus. Cuma TspkecTH. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenust (1okosi, CKOJIbxkeHUs, KaueHwus). Cuiia TpeHws.
Cyxoe tpenue. Cuiia TpeHHS CKOJIBKEHUS U cuiia TpeHus nokosi. Koaddumuent
TpeHusi. Cuia CONpOTHBIICHUS MPU JBUKEHUU TeNa B )KUJIKOCTU WM rase.

[TocTynarenpHOE M BpallaTeIbHOE IBUKEHHE a0COIFOTHO TBEPAOTO TENA.

MoOMEHT CHIIBI OTHOCHUTENIBHO OCH BpauieHus. Ilnedo cuibl. Yciosus
paBHOBeCUs TBEPAOIO TEIA.

TexHHuUecKre yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHHWE: MOIIIUIHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHne nHEepIUU.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoi 3akon HeroTona.

Nsmepenne cui.

CrnoxeHue cui.

3aBHCHUMOCTh CHJIBI YIPYTOCTH OT Ae(pOopMaIiuu.

HesecomocTts. Bec Tena npu yckOpeHHOM oABEME U HAJCHUM.

CpaBHEHHUE CUJI TPEHHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBeCHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomul

Nzydenne nemxeHust Opycka rmo HaKJIOHHOHM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAKOUINX B IPYKUHE U
pe3uHOBOM 00pa3siie, OT UX AePopMaIi.

HccnenoBanue ycimoBHii paBHOBECUS TBEPAOIO TeEa, HUMEKOIIETO OCh
BpAIllCHMS.

Tema 3. 3aKoHbl COXpaHEHUA 8 MEXAHUKE

NMinynsc MarepuanbHOW TOYKH (T€Ja), CUCTEMBI MATEPHAIBHBIX TOYEK.
NMiynbsC cuiibl 1 M3MEHEHHE MMITYJIbCa Tela. 3aKOH COXPAHEHHUs HMITYJIbCa.
PeaxtnBHOE nBMXEHUE.

Pabota cuiibl. MOITHOCTH CHJTBI.

Kunernyeckasi sHeprus maTepuaibHOW TOYKU. TeopemMa 00 HM3MEHEHHU
KUHETHUYECKOW SHEPTHH.

[loTeHumanbHast  3HEPrHsl. [loTeHumanbHass  3HEpPrUs  yOpyro
nepopmupoBanHOi mpyxkuHbL. [loTeHnmManpHas SHeprusi Tena  BOIM3U
NOBEPXHOCTH 3€MJIN.

[lorenuuanbHple U HeMOTeHIHMaTbHble  cuiibl. CBA3p  paboOTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOH 3HEPruu CHUCTEMBI TEIN.
3aKOH COXPAHEHHS] MEXAHUYECKOU SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4yeckre yCTpouCTBa U MPAKTUYECKOE TPUMEHEHHE: BOJIOMET, KONIED,
IPYKUHHBII UCTOJET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAHEHHS UMITYJIbCA.



PeakTuBHOE NBUXKEHUE.

[Tepexon mOTeHIMATLHOM YHEPTUU B KHHETHUECKYIO i 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenune abCOIIOTHO HEYNPYroro yjapa ¢ MOMOIIbIO JIBYX OAMHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3M pabOThl CUJIBI ¢ HU3MEHEHHEM MEXaHUYECKOU
SHEPTUM TeJIa Ha MPUMEPE PACTSIHKEHUS PE3UHOBOTO KIyTa.

Paszpnes 3. MouiekyasipHast pu3NKa ¥ TEPMOJAMHAMHKA

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TMOJOKEHUS MOJIEKYJIIPHO-KHHETUYECKOH TEOpUU M HX
ompITHOE oOOOCHOBaHWE. bpoyHoBckoe nBmwkenue. Jubddysusa. Xapaxrep
JBWOKEHHSI W B3aMMOJEWCTBUS YacCTHUI BelecTBA. MOJENM CTPOEHUS Ta3o0B,
KUAKOCTEN M TBEPABIX T€A U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX
mozaened. Macca u pazmepsl mosekyid. KommuectBo BemectBa. [loctostHHas
ABoraapo.

TemmoBoe paBHOBecue. Temmneparypa u €€ wu3mepenue. [llkama
temneparyp Llenscus.

Mopens wupaeanbHoro rasa. (OCHOBHOE YpPaBHEHHE MOJIEKYJIIPHO-
KUHETUYECKOU TEOpUU HACAIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeaHEN KMHETHMYECKOM JHEPrMU TEIUIOBOIO IBMXKEHUs dacTul rasa. [llkama
temneparyp KenbpBuHa. ['azoBble 3akoHbl. YpaBHeHue MeHneneeBa—
Kunaneitpona. 3akon Jlanerona. M3ompoiiecchl B UAcaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe TMpeacTaBICHHE  H30IMPOLIECCOB:
U30TEpPMa, U30X0pa, n300apa.

TexHHuecKre yCTpPOWCTBA M NPAKTUYECKOE NPHUMEHEHHE: TEPMOMETD,
OapoMerp.

Llemoncmpayuu

OMmBITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOSHWE BEMIecTBa, (oTorpaduun
MOJIEKYJI OPraHUYECKUX COETUHEHUM.

OmnbIThl 10 U PY3UN KUAKOCTEN U ra3oB.

Mopenb 6pOyHOBCKOTO ABUKCHUSI.

Mopens onbita llTepHa.

OneIThl, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBUSL.

Mopenb, WILTIOCTpUpYOLIas IPUPOAY AaBICHHS I'a3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOUIME YpPaBHEHUE COCTOSHHS HACATBHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

OmnpeneneHne Macchl BO3/1yXa B KIIACCHOW KOMHAaTe HA OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpATypbl BO3AyXa B HEH.

HccnepoBanne  3aBUCUMOCTH ~ MEXJAYy  [apaMeTpamMd  COCTOSHHS
pa3peKeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHaMuueckas cucrema. BnayTtpennss JHEprus
TEPMOJUHAMHUYECKON CHUCTeMbl U CMmocoObl e wu3MeHeHus. KonnuecTtBo
TEIVIOTBl U paboTa. BHYTpeHHssT 3HEpPrus OJHOATOMHOIO HUIECAIBHOrO TIasa.
Bunbl Tenonepenaun: TEMIONPOBOJHOCTb, KOHBEKIIMS, U3IyUeHUE. Y AelIbHAs
TEII0EMKOCTb BellecTBa. KoJMuecTBO TEIIIOTHI P TEIUIoNepeaaye.



[Tonsitue 06 ammabatHom mpouecce. llepBblit 3aKOH TEPMOAMHAMUKH.
[Ipumenenre mepBoro 3aKkoHa TEPMOAMHAMUKHY K u3ompoieccam. [ paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpaTtuMoCTh POLIECCOB B IPUPOJIE.

TerutoBele  mammuHbl.  [I[pyHOMOBI  AEHCTBUA  TEMJIOBBIX — MAIIKH.
[IpeoOpa3zoBanusi SHEpPTUHM B TEIUIOBBHIX MammHax. KodduimeHT mose3Horo
neicTBusa TerioBod MamuHbl. [{ukn KapHo m ero ko3¢ UIMEHT MoJIe3HOTO
JEHCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIODHEPTETHUKH.

TexHuyeckre YyCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOPaHMs, OBITOBOM XOJOAMIBHHUK, KOHIUITHOHED.

Llemoncmpayuu

N3MeHeHne BHYTpEHHEH SHEPIrUM Tela MPU COBEPIICHUU PAOOTHI: BBIIET
npoOku W3 OyTBUIKH TOJ JEWCTBHEM CKAaTOTO BO3IyXa, HarpeBaHwe d(dupa B
JaTYHHOU TpyOKe myTEM TpeHUs (BUICOACMOHCTPAITHS).

WN3meHnenne  BHYTpeHHEW  SHepruu  (TeMIepaTypbl) Tejla  IOpH
Terionepeaaye.

OmpIT 0 aamabaTHOMY pPACIIMPEHUI0 BO3AyXa (OMBIT C BO3IYIITHBIM
OTHUBOM).

Mogenun mnapoBoil TypOWHBI, JBUTaTelii BHYTPEHHEro CropaHus,
PEAKTUBHOI'O JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne yaenpHON TENMIOEMKOCTH.

Tema 3. Aepecammnsie cocmoanusn eeuecmea. Dazoevie nepexoont

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCOTIOTHAsS
Y OTHOCUTEJBHAS BJIAXXHOCTh BO3AyXa. HachlllleHHBIN map. Y aenpHas TEIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATypPhl KATICHUS OT JTaBJICHHSI.

Teépmoe Ttemo. Kpucrammmueckue u amopdubie Tena. AHU3OTPOMUS
cBOMCTB KkpucTtauioB. JKugkue kpuctamibl. CoOBpEMEHHbIE MaTepHUalbl.
[InaBnenue u KpucTamu3anus. Y genbHas TerioTa miaBiaeHus. Cyonumariusi.

YpaBHeHuE TEIIOBOTO OajaHca.

TexHu4yeckre yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJIyYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MApOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

CnocoObl U3MEpEeHHUs BIaKHOCTH.

HaOntonenue HarpeBaHust U MIIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTBRA.

JleMoHcTpanusi KpucTasioB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3Mepenne 0THOCUTENHLHON BIIaXKHOCTH BO3AYXa.

Pa3nen 4. dinekTpoanHaMuKa

Tema 1. Inekmpocmamuka

OnexTpuzanus Tell. DIeKTpUYecKuid 3apsan. JlBa BuIa 3IIEKTPUYECKHX
3apAnoB. [IpoBOAHUKH, NMAIEKTPUKH U MOJYIPOBOJHUKH. 3aAKOH COXPaHEHHUS
IIEKTPUUYECKOTO 3apsiia.

B3aunmopeiictBue 3apsanoB. 3axkoH KynoHa. TodeyHBI 3JIEKTpUYECKHIA
3apsi. Dnekrpuueckoe nosie. Hanpspk€HHOCTE AekTpuueckoro nois. [punnun
CYNEpIIO3ULINH AIEKTPUYECKUX HOJIEH. JInaun HANPsLKEHHOCTH
AIIEKTPUYECKOTO TOJISL.



PaGora cun »snekrpocrarnueckoro moisis. IloreHuman. Pa3HOCTh
NOTeHIHAIOB. [IpOBOAHMKM W JHAIAEKTPUKHA B SIIEKTPOCTATUYECKOM IIOJE.
Jludnextpruyeckas MpOHULIAEMOCTb.

DIEKTPOEMKOCTb. Konnencarop. DNEeKTPOEMKOCTh MJIOCKOTO
KOHJIEHCATOpa. DHEPIHsl 3apsHKEHHOr0 KOHIEHCAaTopa.

TexHu4yeckue yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: AIIEKTPOCKOIL,
AIIEKTPOMETP, AJIEKTPOCTATUYECKAs] 3aIlWTa, 3a3€MJICHHE 3IJIEKTPOIPHUOOPOB,
KOHJICHCATOP, KONUPOBAJIBHBIN aIapar, CTPyMHBIN IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha JIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpOoBOIHUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

DIIeKTpOCTaTUUECKas 3alUTa.

JINBIIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCaTopa OT IUIOIIAIN
IUTACTHH, PACCTOSIHUS MEXIY HUMHU U AUDJIEKTPUUECKON TIPOHULAEMOCTH.

DHeprus 3apsHKEHHOr0 KOH/IEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune 3meKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJEKTPUYECKUM TOK. YCJIOBHUS CYILECTBOBAHUS DJIJIEKTPUUYECKOIO TOKA.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa 7151 y4acTKa LIETIH.

DNEeKTPUYECKOE COMPOTUBJIECHHUE. Y IETBbHOE COINPOTHBICHHE BEIIECTBA.
[TocnenoBarenpHOE, MapalieIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOTHUKOB.

Pabora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHocTh
AIIEKTPUYECKOIO TOKA.

DNEeKTPOABMKYLIAsl CHJIA U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA.
3akoH Oma 11 TOJHOM (3aMKHYTOW) »3iekTpuueckoil nenu. Koportkoe
3aMBbIKaHHE.

DOneKTpoHHass MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBonuuku.  CoOcTBeHHass W IpHUMECHass  IPOBOJUMOCTb
oJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBogHuKoBbIE TPUOOPEI.

ONeKTpuYecknuidi TOK B pacTBOpax M  paciuiaBax 3JIEKTPOJIMTOB.
DNEeKTPOIIUTUYECKAS TUCCOMALUS. DIEKTPOIIN3.

DNeKTpUYeCcKUil TOK B razax. CaMOCTOSITENIbHBIA U HECAaMOCTOSITEIbHBIN
paspsa. Monnus. [Inazma.

TexHHuecKre yCTpPOWCTBA W MNPAKTUUYECKOE IMPUMEHEHUE: aMIEpPMETp,
BOJITMETP, PEOCTAT, MCTOYHUKH TOKA, 3JIEKTPOHArpeBaTEeIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE MPHOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIN
IUOJ, TEPMUCTOPBI M (POTOPE3UCTOPBI,  MOJYINPOBOJHUKOBBIA  JHOJ,
raJlbBaHUKA.

Llemoncmpayuu

N3mepenne cuitbl TOKa U HANIPSKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS WIMHIPUYECKUX MPOBOAHUKOB OT JUIMHBI,
IUIOLIAAM MOMEPEYHOr0 CEYEHUSI U MaTepHaIa.

CMelaHHOE COeIMHEHNE MTPOBOIHUKOB.



[Ipsmoe wu3MepeHue SIEKTPOABMKYIIEN CHibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOT'0 3JIEMEHTA U OIIEHKAa BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoit paspsaa 1 IpOBOAUMOCTb BO3yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yueHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILENH CHIIBI MICTOYHHKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJIECHHUS.

HaOnronenue snexkrpoiusa.

Me:xnpeamMeTHble CBA3H

Nzydenne kypca ¢usuku 6a30Boro ypoBHs B 10 kinacce oCyIIeCTBISETCS C
Y4ETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMHW MaTE€MaTHKH,
OHOJI0THH, XUMHH, Teorpauu U TEXHOJIOTUH.

Mesicnpeomemnvie nonsamus, CBI3aHHbIE C N3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBICHUE, HAYYHBIN (DaKT, rumores3a, pu3ndeckas BEIUYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelIeHHE CHCTEMbl ypaBHEHUH, JIMHEWHAs (QyHKUUSA,
napabona, rtunepbona, HuX TrpaduKd U CBOICTBA, TPUTOHOMETPUUECKHUE
byHKIMH: CUHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKIMH HA OCU KOOPAUHAT,
CJIO’KE€HUE BEKTOPOB.

Buonocus: wmexanmdeckoe ABW)KEHHE B JKMBOM mpupone, auddysus,
OCMOC, TEIUIOOOMEH KHUBBIX OPraHW3MOB (BUABI TEIUIONEPENAUYH, TEIJIOBOE
paBHOBECHE), JIIEKTPUUYECKUE SABJICHUS B )KMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TeE,
KUIAKOCTEN U Ta30B, dJEKTPUUYECKHUE CBOMCTBA METAIUIOB, JEKTPOJUTHYECKAS
JUCCOLIMAIINS, FaJbBAaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozus.: npeoOpa3zoBaHKe IBUKEHHUI C HCIIOJIIb30BAHUEM MEXaHU3MOB,
y4€T TpEeHUS B TEXHHUKE, MOJUIMIHUKH, WCIIOJIB30BAHUE 3aKOHA COXPaHEHHUS
UMITyJIbCa B TEXHHUKE (pakeTra, BOAOMET W JPYTU€), IBHUraTeilb BHYTPEHHEIrO
cropanusi, napoBas TypOuHa, OBITOBON XOJOIWJIBHUK, KOHIHMIIHOHED,
TEXHOJIOTUA  TOJYYEHUS COBPEMEHHBIX MaTEpHAIOB, B TOM  YHUCIE
HAHOMATEpHUAJIOB, W  HAHOTEXHOJOTWH, JJIEKTPOCTATUYECKas  3alluTa,
3a3EMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpyHHBIN IIPUHTED,
AIIEKTPOHArPEBATENIbHBIE  MPUOOPBI,  BJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
raJlbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoanHamuka

Tema 3. Mazcnummnoe none. I1eKmpomMazHUMHAA UHOYKYUS

IloctossHHple MaruuThl. B3amMoaelcTBHE MOCTOSHHBIX  MAarHUTOB.
MaruutHoe nosie. BekTop MarHuTHOM WHAYKUMH. [IpumHumn cynepno3nnuu
MAarHUTHBIX MOJIEW. JINHMM MarHUTHON MHAYKIUU. KapTuHa TUHUI MarHUTHOU
WHYKIWY TOJIS IOCTOSSHHBIX MarHUTOB.

MaruutHoe 1ojJ€ MNpPOBOJHHMKA C TOKOM. KapThHa NWMHUA HMHAYKIUU
MarHMTHOTO TOJIS JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO



OPOBOJHMKA, KaTymKM ¢ TokoM. Omneir Opcrena. BzaummopneiicTeue
IIPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HallpaBJICHHE.

Cuna JlopeHua, €€ Monaynb W HampabieHue. JIBHKeHue 3apsuKeHHOU
YaCcTULIBI B OJHOPOJHOM MarHUTHOM noJjie. PaGora cuisl Jlopenna.

SIBneHHe DNEKTPOMAarHUTHOM MHAYKOHMHA. [IOTOK BeKTOpa MarHWTHOU
UHAYKIUU. OJEKTPOABMKYINAS CHJIA MHIYKIHH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe anekTpuueckoe mose. DIEKTPOABMKYIAs CHJIA WHIAYKLIUU B
IIPOBOJHMKE, JIBWKYILEMCS IIOCTYIIATENBHO B OTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTE. SIBIEHME CaMOMHAYKLMH. OJIEKTPOABMXKYIIAS CHIIA
CaMOMHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHudyeckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOJABUrATENb, YCKOPHUTEIN 3JIEMEHTAPHBIX
YacTHUL, MHIYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MMyYKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIMY MarHUTHOTO TTOJISL.

B3anmoneiicTBrue 1ByX IPOBOJIHHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBieHUE 3JIEKTPOMAarHUTHOW UHYKLUU.

[IpaBuiio Jlenna.

3aBUCUMOCTh  DJIEKTPOJABMKYIIEH CHJIBI HMHAYKOUHM OT CKOPOCTH
WU3MEHEHHUS] MAarHUTHOIO MTOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yueHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue neMCTBASI NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW WHYKLUU.

Pasnen 5. KosieOanusi m BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOJ1€OAHUA

KonebarenbHast cuctema. CBoOOAHBIE MEXaHMYECKHE KOJIEOaHHUS.
I"apmonnueckue konebanus. [lepuon, yactora, ammnuTyaa u ($asza KojaeOaHUM.
[IpyxuHHBII MasITHUK. MaremaTndeckuii MasITHHUK. YpaBHeHHE
rapMoHUYecKnx KojeOanuid. I[lpeBpaleHue sHEPruu NOpU TAPMOHUYECKUX
KOJIEOAHMSIX.

Konebarenbuplii kKOHTYp. CBOOOJHBIE 3IEKTPOMArHUTHBIE KOJeOaHUS B
UJeaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUs MEXAYy MEXaHMYECKUMH HU
IIEKTPOMAarHuTHeIMU KoJsieOaHusiMH. Popmyna TomcoHa. 3akOoH cOXpaHEHHA
DHEPTUU B UJCATHHOM KOJIeOATEThHOM KOHTYE.

[IpencraBienne 0  3aTyxalmux  KojieOaHMsX.  BBIHYXJIEHHbIE
MexaHuueckue KoneOanus. Pe3onaHc. BbIHYXJIEHHBIE 3IEKTPOMArHUTHbBIC
KOJIeOaHHUs.



IlepemenHnblii TOk. CHHYCOMIANbHBIA IMEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKA. AMIUIUTYJHOE W JACHCTBYIOIIEE 3HAUEHUE CHJIBI TOKAa H
HAIPSHKCHMUSL.

Tpanchopmarop. [IpousBoactso, nepegaya WU noTrpedieHue
IIEKTPUYECKOW  HDHEPruu. OKOJOTMYECKHE PHUCKH IPU  MPOU3BOJICTBE
aneKTposHeprun. KyibTypa Mcnosib30BaHUS 3JEKTPOIHEPTUU B MOBCEIHEBHOM
AKU3HH.

TexHu4yeckre yCTpOMCTBA M IIPAKTUYECKOE NMPUMEHEHHUE: DIIEKTPUYECKUN
3BOHOK, T€HEPATOp NEPEMEHHOTO TOKA, JUHUU JIEKTpONepeaay.

Llemoncmpayuu

UccnenoBanmne mapameTpoB KoieOaTeTbHOW CHUCTEMBI (TIPYXKUHHBIN WITH
MaTEMaTUYECKUN MAATHHK).

Habnronenue 3aryxarommx KojieOaHuii.

HccnenoBanue cBOWCTB BBIHYXKICHHBIX KOJIeOaHUH.

Habmronenue pezonanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuummiorpaMMsl (3aBUCHMOCTH CHJIBI TOKA WM HAaNPSKEHHUS OT BPEMEHH)
JUISL JIEKTPOMAarHUTHBIX KOJIEOAHUH.

Pe3onanc npu mnociienoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYIIKH
UHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens TMHUY IEKTPONEPEAAYH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MaJIbIX KOJEOAHUWM I'py3a HA HUTHU
OT JUIMHBI HUTU U MAaccChl rpy3a.

HccnepoBanne mepeMEHHOTO0 TOKAa B IENM W3  IOCJIEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUNIHbIE 60JIHbL

Mexanudeckue BOJIHBI, ycloBusi pacnpoctpaneHus. Ilepuon. Ckopoctb
pacnpocTpaHeHusi W JUIMHA BOJHBL [lomepedHble W MPOAOIBHBIE BOJIHBI.
WnTepdepentus u qudpaxius MEXaHHIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI HW3IyYEHHS] 3JIEKTPOMAarHUTHBIX
BOJH. B3aumuas opuenrtanus BeKTopoB E, B, V B 3j1eKTpOMarauTHON BOJIHE.
CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, IPEIIOMIIEHUE, MMOISpU3aLus,
nudpakius, uatepdepenius. CKOpOCTh IEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTPOMAarHUTHBIX BOJIH. [IpuMeHeHne 3JIeKTpOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIIBI paguOCBs3U U TeneBuaAeHUA. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHHuecKkre yCTpOWCTBA M MPAKTHYECKOE NMPUMEHEHUE: MY3bIKaIbHbIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMarHOCTHKA B TEXHHKE U MEAMIIMHE, pajap,
pannonpuéMHUK, TEIEBU30D, aHTeHHa, Teiaedon, CBU-meus.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTPaHEHHUE MMONEPEUYHBIX U MTPOIOJIBHBIX BOJIH.

Koneobiromeecs Teno Kak HCTOYHMK 3BYKa.

Habnronenue orpaxeHus: ¥ NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHunu u 1udpakind MEXaHUYECKUX BOJH.

3BYKOBOM pe30HaHC.

Habnronenue cBs3M IPOMKOCTH 3BYKAa M BBICOTHI TOHA C AMIUIMUTYAOW U
4acTOTOW KoseOaHui.



HccnepoBanne  CBOMCTB  3JEKTPOMArHUTHBIX — BOJIH:  OTpaKEHHE,
npeIoMIIeHUe, oNApu3anus, 1udpakuus, HHTepdepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsmonuHENHOE pacnpoOCTpaHEHUE CBETa B
oaHopoaHow cpeae. JIyu ceera. ToueuHblld HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o0pakeHui
B IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MpENOMJIEHUS CBeTa. AOCOIIOTHBIN
nokasaresp npejaomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yron
MIOJIHOTO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. ClnoxHbIi coctaB 0enoro cera. LIBerT.

ColOuparomiue u paccewBarole nauH3bl. ToHkas auH3a. POKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOW JuH3bL. [locTpoenue m3oOpakeHuil B
coOMparolMX MW pacceuBalIIMX JuH3axXx. DopMyna TOHKOW JIMH3BI.
VBenuueHue, 1aBaeMoe JIMH30H.

[Ipenensl NpUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. Untepdepennus cBera. KorepeHTHBIE HCTOUHUKH.
VYcnoBus HaOMIOACHUS MAaKCUMyMOB M MHUHHUMYMOB B HHTEP(EpPEHIMOHHON
KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. JudpaxkmuonHas pemérka. YciaoBue HAOIIOICHUS
[JIABHBIX MAKCUMyMOB IIpM MaJ€HHUH MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(PPAKIHOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHHuecKre yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JYIa,
¢doroanmapaT, TPOEKUUOHHBIN ammapar, MHKPOCKOIM, TEJIECKON, BOJIOKOHHAS
OITHKA, TU(PPAKIIHOHHAS PEIIETKA, MOISIPOUI.

Llemoncmpayuu

[IpssMonuHEHOE pacnpoCTpaHEHUE, OTPAKEHUE U MPETOMIICHHE CBETA.
OnTrueckue mpuoOOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozesnb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHUI B JTHMH3AX.

Mopenu MUKpOCcKoma, TeJIECKOna.

Habnronenune nntepdepeHnnu crera.

Habnronenue audpakiiuu ceera.

Habnronenue aucnepcuu ceera.

[Tomyyenue ciekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonyyenue ciekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEMIETKH.

Habnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenne nokasaTens NpeJoOMIICHHS CTEKIIA.

HccnenoBanue cBOWCTB N300pakeHUI B JTHMH3AX.

Habnronenue aucnepcuu ceera.

Pa3znen 6. OcHOBBI CIENUAIBHON TEOPUHU OTHOCUTEIbHOCTH
['pannnbpl  OPUMEHMMOCTH  KJIIACCMYECKOM  MexaHukd. llocTynaTel
CIICIMAIBHOM TEOPUU OTHOCUTEIHLHOCTU: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITEIHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAIEHUE JITTUHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBsi3b Macchl C DSHEpPrued W HMIYJIbCOM PEIATHUBUCTCKON YaCTHIIBI.
DHeprus MmoKos.

Pasznes 7. KBantoBas ¢pusuka

Tema 1. Inemenmovl K6AHM OGO ONMUKU

®otonbl. Popmyna Ilmanka cBs3u sHeprun (OTOHA C €ro 4YacTOTOM.
DHeprus ¥ UMIyJbsc (HOTOHA.

OtkpeiTue u uccnenoanue ¢otodrpdexra. Onbitel A. I'. Cronerosa.
3akonbl poTorddexra. YpaBHenue DitHmTeiiHa 11 potorddekra. «KpacHas
rpanuna» Gortodddexra.

JlaBenne cBera. OnpiTel I1. H. JIeOenera.

XHWMHUYECKOE JEUCTBUE CBETA.

TexHHuecKre yCTpOMCTBA M NMPAKTHYECKOE NPHUMEHEHHE: (POTO3IEMEHT,
doromatuuk, coaHeuHas: 6arapesi, CBETOAHO.

Llemoncmpayuu

doTo3(PexT Ha ycTaHOBKE ¢ IUHKOBOM MIACTUHOMA.

UccnenoBanue 3akoHOB BHeNTHET0O (hoTodddekra.

Ceeroauoy.

Conneunas OaTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pe3epdopaa mo paccessHuO o -4acTHIL.
[Imanerapnas mozens aroma. Ilocrynatel bopa. M3nydenuwe u mornoimeHue
(GOTOHOB MpHU TEpexoJe aToMa C OJHOTO YPOBHS SHEPruM Ha JApyrou. Bumsi
crekTpoB. CIEKTP ypOBHEH SHEPTHH aTOMa BOIOPOAA.

BomHoBele cBoucTBa wactun. Bomubel ge bpounnsa.  KopmyckynsapHo-
BOJIHOBOM JyaJIU3M.

CHOHTaHHOE U BBIHYXJICHHOE U3IIyYCHHUE.

TexHudyeckue yCTpoHCTBa M IPAKTUYECKOE NMPUMEHEHUE: CIIEKTPaIbHBIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITbIOTED.

Llemoncmpayuu

Mopnens onsita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI JIa3epa.

HaOnronenue TMHEHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HaOnronenue nuHedyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCHEpPUMEHTBI, JTOKa3bIBAIOIINE CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
pagnoaktuBHOCTH.  OmnbiTel  Peseppopna 1mo  ompeneneHuro  cocTaBa
paanoakTUBHOro wu3nydeHus. CBoiicTBa anbda-, OeTa-, raMMa-u3JIy4eHHs.
BiusHne paguoakTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTtkpeiTHE TPOTOHA U HeUTpoHa. HykinoHHass Mmoaens siapa I'elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sjapa. M30Tormsl.

Anbda-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. ['amma-
U3TydeHHe. 3aKOH paJlOaKTUBHOIO pacnaja.

DHeprus CBsA3HM HYKJIOHOB B siipe. Saepubie cuibl. Jledekt Macco sapa.

SnepHble peakunu. JleneHue u CUHTE3 sIEp.

Anepusiii peaktop. TepmosinepHsiii cunte3. [IpoGiiemMbl U MEepCIEKTUBbI
AJIEPHOM SHEPTeTUKU. DKOJOTMYECKHUE aCIIEKThI IAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeToabl HaOJIFOACHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.



dynaameHTanbHble B3auMOACHCTBUSA. EnuHCTBO (hu3nueckoi KapTHHBI
Mupa.

TexHHuecKre YCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: J03UMETD,
Kamepa BuinbcoHa, saiepHbIil peakTop, aToMHas Oomoa.

Llemoncmpayuu

CY€TYMK MOHU3UPYIOIMIMX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMH M ACTPOPHU3NKH

Otanbl pa3BuUTUA acTpoHOMUH. llpukianHOE W MHPOBO33PEHUECKOE
3Ha4E€HUE AaCTPOHOMMUM.

Bup 3Bé3qHoro Heba. Co3Be3ausi, sipkue 3BE37bl, IIAHETHI, UX BUIUMOE
JBUYKEHUE.

ConHeuHas cucreMa.

Connue. ConneuHnas akTUBHOCTh. VcTtounuk sHeprun CosiHIA U 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTHKHU. J(narpamma «CHEKTpajbHBIM Kilacc —
CBETUMOCTB». 3BE3/bl TNIABHOW IOCJIENI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETMMOCTB» JUIA 3BE3]] TJIABHOM IOCIIEIOBATEIBHOCTH. BHyTpeHHEE cTpoeHue
3BE311. COBpEeMEHHbIE MPEJICTABIEHUS O IPOUCXOKIECHNU U 3Bomonuu ConHia
¥ 3BE37. DTanbl )KU3HH 3BE3I.

Mneunsiii [IyTe — Hama [Mamaktuka. I[lonoxxenune u aBmxenne CoiHua B
lanaktrke. Tumnbl rajakTuk. PaguoranakTtuku u kBaszapbl. UEpHbBIE IBIPHI B
A/1pax rajJakTuK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa606ma. PasGeranue
ranakTuk. Teopus bonsmoro B3peiBa. PennkroBoe nsiyyeHue.

MacmraOnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHMH.

Yuenuueckue nabnooenus

Habnronenus HEBOOPYKEHHBIM IJ1a30M Cc HCIIOJIb30BaHUEM
KOMIBIOTEPHBIX MPHJIOXKEHUNA Il ONpEeAeNeHUS] TOJOXKEHUS HEeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/11s1 CeBEpHOro NOJIyIIapus U
SPKUE 3BE3IBL.

Habnronenus B teneckon JlyHsl, mianet, Mieunoro Ilytu.

O0o01maromniee NOBTOPEHUE

Ponp ¢u3ukum u acTpOHOMHUM B DKOHOMHUYECKOW, TEXHOJOTHYECKOH,
COLIMAJIbHOW M ATHYECKOM cdepax IesATeNIbHOCTH YeNOBEKa, POJIb M MECTO
$U3MKM W acTPOHOMUU B COBPEMEHHOM HAay4YHOW KapTUHE MHpa, pOJIb
¢busngeckoil Teopun B GOPMHUPOBAHUHN TPEIICTABIICHUN O (PU3UYECKON KapTHUHE
MHUpa, MECTO (PU3MUEeCKOW KapTHHBI MHUpPAa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUNA O IPUPOJIE.

Me:xnpeaMeTHbIe CBA3H

Nzydenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kimacce ocyliecTBiseTcs ¢
Y4ETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMHW MaTE€MaTHKH,
OHOJI0THH, XUMHH, Teorpauu U TEXHOJIOTUH.

Meorxcnpeomemnuvie nonsamusl, CBI3aHHbIE C H3yYEHUEM METOJI0B HAYYHOI'O
NO3HAHMS: SIBICHUE, HAYYHBIN (DaKT, rumores3a, pu3ndeckas BEIUYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuka: pemieHUE CUCTEMBI YPaBHEHHM, TPUTOHOMETPHUYECKHE
byHKIIH: CUHYC, KOCHHYC, TaHT€HC, KOTAHTEHC, OCHOBHO€E
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIMH HA OCU KOOPAUHAT,



CIIOKEHUE BEKTOPOB, TIPOM3BOJHBIC DJJIEMEHTAPHBIX (DYHKIMH, MpU3HAKA
oI00MST TPEYTOJIBHUKOB, OMpPENETICHUE IUIOMAIN IIOCKUX (Guryp m oObéMa
TelL.

buonocus: snekTpudeckue SBICHUS B KUBOM MNpUpOjE, KoyieOaTelbHbIC
JNBIDKCHUS. B JKUBOW NPUPOJIC, ONTUYECKUE SIBJICHUS B JKUBOU MPHUPOJE,
JEUCTBUE paiallui HA KUBbIC OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB W MOJIEKYJ, KPHUCTaJUIMYeCKas CTPYKTypa
TBEPIBIX  TE€JA, MEXaHU3Mbl O0pa30BaHUS KPUCTAUIMUECKON  PEHIETKH,
CIIEKTPAJIbHBIA AHAJIN3.

l'eocpagusa: wmarHWTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
dboTochEMKA 3eMHOI TTOBEPXHOCTH, MPECKA3aHNE 3EMIICTPSICCHHI.

Texnonocusa: NWHUAM DBJIEKTPONEPENAy, TEHEPATOpP IEPEMEHHOrO TOKa,
AJIEKTPOABUTATENb, UHAYKIIMOHHAS Me€Yb, pajap, paAUONpPUEMHUK, TEIECBU30D,
anTeHHa, Teiedon, CBY-nedys, MpOCKITMOHHBIN ammapar, BOJOKOHHAS ONTHKA,
CoJIHEUYHas OaTapes.



INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPE/IHET'O OBIIIET'O OBPA3OBAHMUSA

OcBoenne yueOHoro mpeamera «Pu3nka» Ha ypOBHE CpPEIHEr0 OOILero
oOpazoBanmsi  (0a30BBI  ypPOBEHB) MOJDKHO OOECIEYUTh  JOCTHKCHUE
CIENYIONMUX JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUS y4yeOHOro mpenMera «DuU3HKa»
JOJKHBI ~ OTpakaTh ~ TOTOBHOCTh M CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATHCSI  CPOPMUPOBAHHOW BHYTPEHHEH TMO3HIMEH JUYHOCTH,
CHUCTEMOM IEHHOCTHBIX OPHEHTAIMI, TMO3UTUBHBIX BHYTPEHHHX YOCKICHHM,
COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO  OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OIbITAa JIEATEJIBHOCTH B TMPOLECCE
peanu3aluu OCHOBHBIX HAIpPaBJICHUII BOCHUTATEIbHOM AESTEIBHOCTH, B TOM
YUCJIE B YaCTH:

1) rpa:kaaHCKOT0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  TO3WIMKM  OOydHaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCUICKOTO 0O0IIECTBA;

OPUHATHE TPAJUIMUOHHBIX OOIICUETIOBEYECKUX TYMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B HHTEPECAX TPaKJIaHCKOTO
o0111ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIiy;

YMEHHE  B3aUMOJECHCTBOBaTH C  COLMAJbHBIMU  HWHCTUTYyTaMH B
COOTBETCTBHUH C UX (YHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHUKEHHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B
JIEATETbHOCTU YUYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTOHYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS :

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOUYas 3CTETUKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NUECKON HAYKE;

5) TPy10BOIr0 BOCIIUTAHMSA:

UHTEPEC K pa3nuHbIM cdepam npodhecCuoHaTIbHOW eATeTbHOCTH, B TOM
YHUCJIE CBS3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM
BBIOOp Oyaymield mpodeccuu M peaqu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC
IJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
obOnacTu GU3HKK HA MPOTSHKEHUU BCEH KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:



c(hOpPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphI, OCO3HAHHE TI00aTBHOTO
XapaKTepa SKOJOTMYECKHUX IPOOIIEM;

IJIAHUPOBAHUE W OCYIIECTBJICHHE JCHUCTBHUNM B OKPYXKAKOIIEH Cpele Ha
OCHOBE 3HAHUS LIEJIed YCTOMYMBOTO PAa3BUTHS YEIIOBEUYECTBA;

pacIIMpeHre OmbITa ACSITENBHOCTH HKOJOTMYECKON HANpPAaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUHU 10 (PU3HKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUZNUECKON HAYKH;

OCO3HaHME LEHHOCTH HAy4YHOH JIESATENbHOCTH, FOTOBHOCTH B IpoLIECCE
u3ydeHus: (U3MKH OCYIIECTBIIATh IMPOEKTHYHO M  HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh UHAUBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue JeiicTBUA:

CaMOCTOSITeIbHO  (DOPMYJIMPOBATh M aKTyallM3UpPOBaTh  IpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENCIIATh IEIHM JIECITSIHPHOCTH, 3aJaBaTh IapaMeTpbl M KPUTECPUU HX
JIOCTHKEHMUS,

BBISBIISITh 3aKOHOMEPHOCTH MW IPOTHUBOPEYHS B paccMaTPUBACMbIX
(bU3HYECKUX SABICHUSX;

pa3pabarpIBaTh IJIaH PEIICHUS MPOOIEMbI ¢ YUETOM aHaIUu3a UMEIOITUXCS
MaTepHUaJIbHBIX U HEMaTepHUAJIbHBIX PECYpPCOB;

BHOCHTh KOPPEKTHBBI B JCATCIBHOCTH, OIICHUBATh COOTBETCTBHUE
PEe3YJIbTATOB IEJISIM, OIICHUBATh PUCKHU MTOCICACTBUM ICSITCIHBHOCTH;

KOOPJAMHUPOBAaTh W  BBINOJHATH pabOTy B YCIOBHSAX PEAIBHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATHBHOC MBIIIICHHUE TIPH PEIICHUH )KM3HCHHBIX ITPOOJIEM.

ba3oBble ucciaenoBarTebCcKkue AeiiCTBUA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOYEBBIMH MOHATHSIMH U METOJAMHU
buznuecKol HAyKu;

BJIaJICTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIILCKOM u MIPOCKTHOM
JNEATCIbHOCTH B 00JacTH  (U3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCILBHOMY ~ IIOMCKY  METOJIOB  pEIICHUS  3a7a4  (PU3HYECKOTO
COJICpKaHMSs, IPUMEHCHHIO Pa3IMYHBIX METOJIOB ITO3HAHNS,

BIIQJICTh BHJAMH JICATCIBHOCTH II0 IIOJYyYCHHIO HOBOI'O 3HAHHUS, €ro
UHTEPIIPETAIlUHA, TPeoOpa3OBaHUI0 W IMPHUMEHCHUIO B PA3IUYHBIX YYCOHBIX
CUTYaIUIX, B TOM YHCJIE TIPU CO3JaHUH YISCOHBIX MPOSKTOB B 00JIaCTH (PU3HKU;

BBISBIISITh TPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJM3UpOBATh 3a/1ady,
BBIJIBUTaTh THUIIOTE3Yy €€ PEIICHHs, HaXOJIUTh apryMEHTHI IS JOKa3aTeIbCTBA
CBOHUX yTBEP)KICHUH, 3a/1aBaTh ITapaMeTPhl U KPUTCPUH PEIICHNUS,

aHaJM3UPOBATh IIOJYUYSCHHBIC B XOJ€ PCIICHUSA 3aJadd Pe3yibTaThl,
KPUTHYCCKH OIICHMBATh HMX JOCTOBEPHOCTh, IPOTHO3MPOBATH H3MEHCHHE B
HOBBIX YCIIOBHUSX;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3a7adyll B 00pa30BaTEIbHOU
JEATCIIbHOCTH, B TOM YHCIIC TIPH U3YUYCHHUH (U3UKH,

JaBaTh OIICHKY HOBBIM CHUTYallUsSM, OIICHUBATh MPHOOPETEHHBIN OIIBIT;



yMETh NEPEHOCUTh 3HAaHHUA N0 (U3MKE B TMPAKTUYECKYIO O00JIaCTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTEeN;

BBIJIBUT'aTh HOBBIE UJEH, IIPEJIaraTh OpUrMHAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

Pabora ¢ uHpopmanmei:

BJIa/IeTh HABBIKAMU TOJy4YeHUS MHPOpMaAIuu (U3NYECKOTO COACPIKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh TOUCK, aHAIU3,
CUCTEMAaTHU3aIMI0 U MHTEPHpPETAlui0 HHPOpPMAIK PA3IUYHBIX BUJIOB U (OpM
IIpE/ICTaBIICHNUS;

OLICHHBAThH JOCTOBEPHOCTHh HH(OpMALINH;

UCIIOJIB30BaTh CpPEACTBA HH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTMA B  pEUNIEHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHM3aIMOHHBIX 33/1a4 C COOMIOJCHUEM TPeOOBaHMI IPTOHOMHUKHU, TEXHUKHU
0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, TPABOBBIX U 3TUYECKHX HOPM,
HOpM MH(OPMAIIMOHHOW 0€30MacHOCTH;

CO37aBaTh TEKCTHl (PU3MYECKOr0 COJAEPKAHMS B PAa3IMUYHBIX (popmaTax c
yuéToM Ha3zHadeHWss WHPOpMAlMU U LENEBOM  ayJIuTOpUHU, BbIOHUpas
ONTUMAJIbHYIO (POPMY IIPEICTABICHUS U BU3YyaTH3aI[UH.

KoMMmyHHMKaTHBHBIE YHHBepcalbHbIe YUeOHbIe 1eliCTBUSA:

OCYIIECTBIISITh OOIIEHHE Ha ypoKax (U3UKM U BO BHEYPOUHOI
NEeSTENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyalld H CMST4YaTh
KOH(JIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUS C MCIOJB30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh ¥ HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
VUHAUBUIYAJIBHON pabOTHI;

BBIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX JEHUCTBUN C YUETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJI€HA KOJIJIEKTHUBA,

OpPUHUMATh LM COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATh ACHUCTBUSA MO €€ NOCTHKEHUIO: COCTABIIITH IUIAH JCHUCTBUM,
pacnpenensTe poiau ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYKIaTh pPE3yJIbTAThI
COBMECTHOU padoTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJAJa M Ka)XXAOr0 yYaCTHHKA KOMaH[Ibl B
o01ui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE IPOEKThI, OLIEHUBATh HJAEH C MO3UIUU HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMUYECKOE ITOBEIEHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, OBITH MHUITMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranuszauus:

CaMOCTOSITEJIBHO ~ OCYILECTBJISATh IO3HABATENBHYIO JEATEIBHOCTH B
obmacth (UMK W ACTPOHOMHUHU, BBISBJISITH MPOOJEMBI, CTaBUTh U
dbopMyIHpoBaTh COOCTBEHHBIC 3a1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIICHUS] PACYETHBIX U KaYE€CTBEHHBIX
3a/1a4, TUIAH BBIMIOJIHEHUSI MPAKTUYECKOW pPabOThl € YUYETOM MMEIOIIUXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUMH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;



pacmupsTh ~paMKd ~ y4yeOHOro mpeaMera Ha  OCHOBE  JIMYHBIX
IIPEATIOYTECHNM;

JeNaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha celsd
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHUIO SPYAMIMU B 00JIacTH
(¢u3MKH, TOCTOSIHHO TOBBIIIATh CBOM 00pa3oBaTEeNbHBI W  KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIBbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTh KOPPEKTHUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIAM;

BJIAJCTh HAaBbIKAMHU II03HABATEJIBHOW pPEPIEKCUM KaK OCO3HAHUS
COBEpPLIAEMBIX JACHMCTBHUM M MBICIUTENBHBIX IMPOLECCOB, UX PE3yNbTAaTOB U
OCHOBAHHW;

UCIIOJIb30BaTh NPHUEMBI peQJIeKCHH JUIsl OLEHKH CHUTyalluH, BbIOOpa
BEPHOI'O PELICHNS;

YMEThb OLEHUBATh PUCKA M CBOEBPEMEHHO IPUHHUMATh PELICHHS IO UX
CHIKEHHIO;

IPUHAMATh MOTHMBBI M apryMEHTBl APYTMX IIPU aHAJIU3€ pe3yJIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0sl, IOHUMAast CBOU HEJOCTATKU U IOCTOMHCTBA;

IPUHAMATh MOTHMBBI M apryMEHTBl IAPYTMX IIPU aHAIU3€ pe3yJIbTaTOB
NEeATEIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIMX HA OIIHOKH.

B npouecce nocTHkeHU TMYHOCTHBIX PE3YIBTATOB OCBOCHMS ITPOTrPaMMBbI
no (u3KKe [UId ypOBHS CpeaHero oOmero oOpa3oBaHUs y 0OydYaroLIUXCs

COBEPIIICHCTBYETCS AMOIMOHATBHBIH WHTCIIICKT, MIPEITOJIAT AFOTITHIA
c(hOpMHUPOBAHHOCTS:
CaMOCO3HaHWS,  BKIIOYAIOIIETO  CHOCOOHOCTh  IMOHMMATh  CBOE

IMOLIMOHAJIFHOE COCTOSTHUE, BUACTHh HANpaBICHUS pPa3BUTUS COOCTBEHHOMN
IMOLIMOHAIILHOM c(heprl, OBITH YBEpEHHBIM B ceOe;

CaMOpPETYJINPOBAHUS, BKJIIOYAIOLIEIO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJIEHHE, CIOCOOHOCTh aJanTUPOBATHCA K
AMOLIMOHAJIBHBIM HW3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIIOYAKOLIENH CTPEMIIEHUE K JOCTHKECHUIO LEIU
U yCHexy, ONTUMHU3M, HHULIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXOMS U3 CBOMX
BO3MOKHOCTEH;

AMIATUH, BKJIIOYAKONIEH CIHOCOOHOCTh IMOHMUMATh 3MOLMOHAIBHOE
COCTOSIHME€ JpYIMX, YYHUTBIBAaThb €ro IpU OCYLIECTBICHUH OOIICHMS,
CIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh  BBICTpAaMBaTh
OTHOUIEHUS C APYTHUMH JIOAbMU, 3a00TUTHCS, MPOSIBIATh HHTEPEC U pa3pellaTh
KOH(JIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:



JI€MOHCTPHUPOBATh HA MPUMEpPax poJib U MeCTO (U3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS H3YUYCHHBIX (DU3HUECKUX MOJENeH:
MaTepHalibHasl TOYKA, MHEPLMAIbHAsI CHCTEMa OTCYETA, aOCOJIOTHO TBEPAOE
TEJI0, UACAIBHBIN ra3, MOJEIU CTPOECHUS Ta30B, KMIKOCTEH W TBEPIBIX TElN,
TOUYCYHBIN SJIEKTPUUECKUIA 3aps]] PU pelIeHHH (PU3NUECKHX 3a/1a4;

pacro3HaBaTh (U3UYECKHE SIBJICHUS (MPOLECCh]) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEIIECTBA W  DJJEKTPOJWHAMMKHA: DPABHOMEPHOE W  PAaBHOYCKOPEHHOE
OpSIMOJIMHEWHOE  JBUKEHUE, CBOOOJHOE TAJEHUE Tel, JBM)KEHHE IO
OKPY’XHOCTH, HWHEpLHMs, B3auMozeicTBue Teiu, auddysus, OpoyHOBCKOE
JBUKCHHE, CTPOCHHUE JKUIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00BbEMa Tel MpH
HarpeBaHuM (OXJIAXJICHUH), TEIUIOBOE PaBHOBECHE, UCIIAPEHUE, KOHJICHCALMS,
IUIABJICHUE, KPUCTAUIM3AlMs, KUIIEHHE, BJIAJXHOCTH BO3yXa, ITOBBILICHUE
JABJICHHWsI Ta3a IIPU €ro HArpeBaHUM B 3aKPBITOM COCYHE, CBS3b MEXKIY
napaMeTpaMHM COCTOSIHMSL Tra3a B H30MpoLeccax, JJIEKTpHU3alus —Tell,
B3aUMOJECHCTBUE 3apsI0B;

OTMHCHIBATh MEXaHUUYECKOE JBUKCHHE, HCTIONb3Ys (PU3NUECKUE BETUUHHBIL:
KOOpAMHATa, IyTh, NEPEMELIEHNE, CKOPOCTh, YCKOPEHME, Macca Tena, CHIa,
UMITyJIbC ~ Tela, KHHETHYeCKas  dJHEprus, MOTEHUUalbHAas  dHEPIus,
MeXaHu4ecKass padoTa, MEXaHWYecKas MOIIHOCTb; MPU OMHCAHUHU NPABUIBHO
TPAaKTOBAaTh (PU3MUECKUI CMBICI UCIOJIB3YEMBIX BEJIMYUH, UX O0O3HAUYCHUS U
eIMHUIIBI, HAXOUTH (DOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BETUUUHY
C IPYTHUMH BEIIMYMHAMU;

ONKCHIBATh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBHIE SIBJICHUA,
UCTIONB3Ysl (U3NYECKUE BEIMYMHBL: JABJICHHE ra3a, TemIepaTrypa, CpeIaHss
KHUHETHYECKAsI SHEPrus Xa0TUYECKOIO JBHKECHUS MOJIEKYI,
CpPEeIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIIOTHI, BHYTPEHHSS
sHeprus, paborta raza, KOIDPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOTO
JBUTATENS; NPU ONUCAHUU MPABUIBHO TPAKTOBATh (PU3WYECKHI CMBICIT
UCTIONIb3YEMBIX BEIMYMH, UX O0O3HAUCHHUS U €IUHUIBI, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIINE TAaHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU BEIHUNHAM;

ONMUCBHIBATh  M3YYEHHBIE  JJIEKTPUYECKHME  CBOMCTBA  BEUIECTBA U
AIIEKTPUYECKHE SIBICHUS (IIPOLIECCHI), HCMONb3Yys (U3Mueckne BeTMUMHBI:
IEKTPUUYECKUH 3apsJl, IJIEKTPUUECKOE T0JIE, HANPSKEHHOCTD NOJISL, OTEHIUA,
pa3HOCTh TOTEHIMANOB; MPU OMHCAHWU MPABUIBHO TPAKTOBATh (U3NUECKUI
CMBICII HCIIOJNB3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€IUHULbI;, YKa3bIBaTb
(dopMyIibl, CBSI3BIBAIOLINE JAHHYIO (PU3WYECKYIO BEJIMYMHY C JIPYTHMH
BEJIMYMHAMU;

aHANIM3UpOBaTh  (PU3MYECKUME TMPOLECChl M  SBJIEHHUA, HCHOJIb3YS
¢usnyeckue 3aKOHBI U MPHUHIMIBL: 3aKOH BceMupHoro Tsarorenus, [, II u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOW DHEPIHUH, 3aKOH
COXpaHEHUsl UMITYJIbCA, TPUHIUI CYNEPHO3ULIUN CHII, IPUHIUI PAaBHOIPaBUS
UHEPLHUAIBHBIX CHCTEM OTCUETA, MOJIEKYJSIPHO-KUHETHYECKYID TEOPHIO
CTPOEHMS BELIECTBA, TA30BbIE 3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW DHEPTUH
TEIJIOBOTO JIBHYKEHUS MOJIEKYJI ¢ aOCOJIOTHOM TEMIEPATypoOld, NEPBBIM 3aKOH
TEPMOJUHAMHUKH, 3aKOH COXPAHEHUS JJIEKTPUUYECKOrO 3apsiaa, 3akoH KyioHa,
IpU 3TOM Pa3NUyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTHUYECKOe
BBIPAKEHUE U yCIIOBUSA (IpaHULIbI, 001aCTH) IPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TPHUHIMUMBI JEUCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iauyarh YCJIOBHUS MX 0€30MaCHOT0 MCIOJb30BaHUS
B IIOBCEJIHCBHOM JKU3HU;

BBINIOJIHATH 3KCHEPUMEHTHI 10 HCCIEAOBAHMIO (DU3UYECKUX SIBICHUN U
IPOLIECCOB C HMCHOJB30BAHUEM NPSIMBIX U KOCBEHHBIX M3MEPEHUH, IPH 3TOM
dbopMmynrpoBaTh TpoOJIeMy/3aMady W THUIMOTE3y Y4eOHOTO OKCICPUMEHTA,
coOMpaTh YCTAaHOBKY W3 NPEIJIOKEHHOIO0 O0OpYAOBAaHMS, IPOBOJUTH ONBIT U
(GbopMyIHpPOBATH BHIBOIHI,

OCYLIECTBJIATh MPSIMbIE M KOCBEHHBIE M3MEpPEHUs (PU3UUECKUX BEIUYHH,
OpU 3TOM BBIOMpPATh ONTHMAJIBHBIA CIIOCOO W3MEPEHHS MU HCIOJIb30BaTh
M3BECTHBIE METO/bI OLICHKH ITOIPEIIHOCTEN N3MEPEHHNI;

UCCIIEJIOBATh 3aBUCUMOCTH MEXIY (PU3MYECKUMH BEIMUYMHAMHU C
UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
¢uKcHupoBaTh PE3yJabTaThl MOTYYECHHONW 3aBUCUMOCTH (DPU3MUYECKUX BEIUYHH B
BUIe TaOnuil U TpaduKoB, AeTaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOmro1aTh mpaBuia 0€30MacHOro TpyJa IPH MPOBEACHUU MCCIIEIOBAaHUN
B paMKax y4eOHOro 3KCIepUMEHTa, YU4eOHO-MCCIeA0BATEIbCKON U MPOEKTHOM
NESATENbHOCTH  C  HCHOJB30BAHMEM  W3MEPHUTENBHBIX  YCTPOMCTB U
1ab0paTOpHOro 00O0pyAOBaHUS;

pemath pacu€THBIE 3aJaud C SBHO 3aJaHHOM (PU3UUECKOW MOJETBIO,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHBl M IMPUHLUIIBI, HA OCHOBE aHaJIW3a YCIOBUS
3aaui BBIOUPATh (PU3UYECKYIO MOJENb, BBIACIATh (DU3HUECKHE BEIUYHHBI U
dopMyIbl, HEOOXOAUMBIE IS €€ pelieHus, MPOBOAUTh PACUEThl U OLICHUBATH
peanbHOCTh MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BEITMUUHBL

pemarhb KauyeCTBEHHbIE 3aJ1a4yu: BBICTPAaUBaTh JOTUYECKU
HEMPOTHUBOPEUYMBYIO LIETIOUYKY PACCYKIEHUH C OMOPON HA M3yUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (hU3HUECKUE SIBICHUS;

UCIIOJI30BaTh ~ NPH  pEUNIeHUH  Y4eOHBIX  3aJady  COBPEMEHHBIE
UH(OpPMAIIMOHHBIE  TEXHOJOTMH Il  IIOMCKA,  CTPYKTYPUPOBAHMS,
UHTEpHpPETallud W  NPEICTaBIE€HUA y4eOHOM M HAay4YHO-IOMYJIIPHOM
uH(popMalMy, TOJYYEHHOW M3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOTyYaeMyto HH(OPMAILIUIO;

OPUBOJIUTH TMPUMEPHI BKIaJa POCCUUCKHX U 3apyOC)KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOIECCOB OKPYKAIOMIETO MHUpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJI30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW KU3HU
g obecrieueHus: 0O€30MacCHOCTH TpuU  OoOpamieHHMH ¢ mOpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 310POBbs U COONIOAEHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHHS B OKPYXKAIOLLEH Cpene;

paboTaTh B TpYIIE C BBIIOJHEHWEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMNIbl, PalMOHAIBHO PaCHpenessiTh OOSI3aHHOCTH H
IUIAHUPOBATh  JIEATEIbHOCTh B HECTAHAAPTHBIX CHUTYyalMsX, aJeKBaTHO
OLICHUBATh BKJaJ KaXJIOr0 W3 YYaCTHUKOB TIpyNmbl B  pPEIICHHE
paccMaTpuBaeMoi poOJIEMBL.

K koniy oOyuenus B 11 kiiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh c(POPMHUPOBAHHOCT y 00YUAIOIIUXCS YMEHUM:

JI€MOHCTPHUPOBATh HA MPUMEpPax poJib U MeCTO (U3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPa, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTHU JIFOAEH, LEIOCTHOCTh U €UHCTBO
duznyecKoil KapTUHBI MUPA;



YUUTBHIBaTh TPAHUIBl TMPUMEHEHUS H3YUYCHHBIX (U3HUECKUX MOJENeH:
TOYEYHBIA JJIEKTPUYECKUM 3apsl, JIyd CBETa, TOYEYHBIM HCTOYHHUK CBETA,
AepHas MOJENIb aroMa, HYKJIOHHas MOJENb aTOMHOTO fpa MpHU pPElICHUU
dusnyeckux 3anad;

pacro3HaBaTh (HU3UYECKHE SBJICHUS (MPOLECChl) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB OJJICKTPOJWHAMUKM M KBAaHTOBOM (PH3UKHU: 3IIEKTpUYECKas
POBOUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MAarHUTHOE JIEHCTBUS TOKa,
B3aMMOJCHCTBHE MAarHUTOB, OJJIGKTPOMAarHUTHAas  MHAYKIUS, JIEHCTBUE
MarHUTHOTO TIOJII HAa TPOBOJHMK C TOKOM U JBHXKYLIUICS 3apsf,
3JIEKTPOMATrHUTHBIE KOJICOAHHSI W BOJHBI, MPSIMOJIMHEWHOE PacHpOCTpaHEHUE
CBeTa, OTpaKEeHUE, MpeoMiieHne, nHTepdepeHIrs, Tu(ppaKkuns 1 TOITPU3ALIHS
CBeTa, Aucnepcust cBeTa, potodnekrpuaeckuit r3hdext (pororddexr), cBeToBOEC
NABJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CHEKTpa aromMa BOJOpPOJa,
€CTECTBEHHAsl U ICKYyCCTBEHHAs PaJIM0aKTUBHOCTD;

OTMHCHIBAaTh M3yUYEHHBIE CBOICTBA BEIIECTBA (DJICKTPUUYECKUE, MAaTHUTHBIE,
ONTUYECKUE,  DIIEKTPUYECKYI0O  TPOBOAUMOCTH  PA3NIUYHBIX  Cpel) |
AIIEKTPOMATrHUTHBIC SBICHUS (IIPOLECCHI), UCTIONB3Ys (PU3MUECKUE BEIHMUMHBI:
AIIEKTPUYECKUI 3apsi]l, CUJIa TOKA, JIEKTPUUYECKOE HAIIPSKEHUE, DIEKTPHUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLUHAJIOB, 3JIEKTPOABWXKYIIAs cuia, padoTa
TOKa, WHAYKIWS MarHuTHOro mons, cuiaa Awmmnepa, cuia JlopeHia,
UHAYKTUBHOCTh KATYIIKH, JHEPTHsl DJIEKTPUUYECKOTO0 W MArHUTHOTO TOJEH,
NEPUOJ U 4acTOTa KOJIEOAaHUI B KOJIEOATEIIbHOM KOHTYpE, 3apsii U cujia TOKa B
Ipolecce TapMOHMYECKHUX  DJIEKTPOMATHUTHBIX  KoseOaHuil, (¢oKycHOe
paccTOSTHUE U ONTHUYECKasl CHJIA JIMH3BI, PU OMUMCAHUH MPABUIHHO TPAKTOBATh
($u3NYECKUl CMBICT HCIOJIb3YEMbIX BEJIHYMH, MX OOO3HAYCHHUS U EAMHMUIIBI,
yKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (DU3HUECKYI0 BEIUYHHY C
JIPYTUMU BEITMYUHAMY,

ONUCHIBATh H3YYCHHBIE KBAHTOBBIC SIBICHUS W TPOILECCHI, HUCIOIb3YS
¢usnyecKkue BEIUYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
JacToTa CBETa, PHEPrUsl U UMITyJIbCc (OTOHA, MEpUOJ MOJypacmana, SHEPrus
CBSI3M AaTOMHBIX fJ€p, MPHU OMHCAHUM MPABHIBHO TPAKTOBaTh (PUIUUECCKHIA
CMBICTT HCHOJb3yEMbIX BEJIWYUH, MX OOO3HAUCHHS W EOUHUIIBI, YKa3bIBaTh
(dopMyIbl, CBSI3BIBAIOLINE JAHHYIO (PU3WYECKYIO BEIMYMHY C JIPYTHMH
BEJIMYMHAMU, BBIYUCIISATH 3HaYCHHE (PU3NUECKON BEIIMYUHBL;

aHAIM3UpOBaTh  (U3NYECKUE TPOLECChl U SABICHUS, HUCIHOIb3YS
¢usnyeckue 3aKOHbI M MPUHIUMBL 3aK0OH OMa, 3aKOHBI MOCIEA0BATEIHLHOTO U
NapaJyIeIbHOIO COEAMHEHMS] TPOBOJHMUKOB, 3akoH J[xoyns—JleHua, 3akoH
AIIEKTPOMArHUTHOW HWHAYKIMH, 3aKOH MPSMOJUHEHHOrO0 pachpOoCTpaHEHUs
CBETa, 3aKOHBI OTPAXEHHUS CBETa, 3aKOHBI NPEJIOMIICHHUS CBETa, YpaBHEHHE
OunmrTeiiHa g potodddexra, 3aK0OH COXpaHEHUSI YHEPTHH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHHs >SJIEKTPUYECKOIO 3apsiia, 3aKOH COXpPaHEHUs
MacCOBOT'0 YMCIIA, MOCTYJIAaThl bopa, 3aK0OH paJMOaKTUBHOIO pacnana, mpu 3TOM
pa3nuyaTrh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOe
BBIPAKEHUE U yCIIOBUA (IpaHHULIbI, 001aCTH) IPUMEHUMOCTH;

OTpEAENATh HAIMpaBJICHWE BEKTOpa HWHAYKIMH MAarHUTHOTO  TIOJS
POBOJIHUKA C TOKOM, CHJIbI Amrepa u cuiisl JlopeHiia;

CTPOUTHh W OMHUCHIBATh M300pakeHHE, CO3/IaBaeMO€ IUIOCKUM 3€pKajioM,
TOHKOW JTMH30M;

BBITMOJHATh JKCIEPUMEHTHI MO HMCCIEAOBAHUIO (PU3NYECKUX SBICHUN U
IPOIIECCOB C HCIOJIB30BAHUEM TMPSMBIX U KOCBEHHBIX HM3MEPEHUiIl: PHU 3TOM
dbopMmynupoBaTh TpoOJIeMy/3aMady W THUIMOTE3y Y4eOHOTO SKCICPUMEHTA,



coOMpaTh YCTAaHOBKY W3 NPEIJIOKEHHOIO0 O0OpYAOBAaHMS, IPOBOJUTH ONBIT H
(GbopMyIMpPOBaTH BHIBOIHI,

OCYIIECTBIISITh MPSMBIE M KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEIHUUH,
Opu 3TOM BHIOMpATh ONTUMAJIBHBIA CIOCO0 H3MEpPEHUsT U HCIOIb30BATh
M3BECTHBIE METO/bI OLIEHKH ITOIPEIIHOCTEN N3MEPEHHN;

UCCIIEJIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH C HUCIHOJIb30BAHUEM
OpSIMBIX M3MEPEHU: MpPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBAThH
pe3yabTaThl MOJTYYECHHON 3aBUCUMOCTU (PU3UYECKUX BEIMYMH B BHJIEC TAOIHIl U
rpaduKoB, AeNaTh BBIBOJBI MO PE3YJIbTaTaM HCCIEIOBAHNUS;

coOmro1aTh nmpaBuia 0€30MacHOro TPyJa IPH MPOBEACHUU MCCIIEIOBaHUN
B paMKax y4eOHOro 3KCIepUMEHTa, YU4eOHO-MCCIEA0BATEIbCKON M MPOEKTHOM
JESITeIbHOCTY  C  HCMOJb30BAaHUEM  U3MEPHUTENBHBIX  YCTPOMCTB U
1ab0paTOpHOro 00OpyAOBaHUS;

pemath pacuéTHBIE 3aJaud C SBHO 3aJaHHOM (PU3UYECKOH MOJETBIO,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBl U MPUHIUIBI, HA OCHOBE aHaJIM3a YCJIOBHS
3aaui BBIOUPATh (PU3UYECKYIO MOJENb, BBIACIATh (DU3HUECKHE BEIUYHHBI U
dbopMyIbl, HEOOXOAUMBIE IS €€ pelIeHus, MPOBOAUTHh PACUEThl U OLICHUBATH
pearbHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BEITMUUHBL

pemiaTth KayeCTBCHHbIE 3a/1auu: BBICTpanBaTh JOTUYECKH
HEMPOTHUBOPEUMBYIO IIETIOUKY PACCYKICHHUI C OMOPON Ha M3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKUE SIBICHUS;

UCTIONBb30BaTh  MPU  pEHIeHMH  y4eOHBIX  3a/Jady  COBPEMEHHBIE
UHPOpPMAIIMOHHBIE  TEXHOJOTHMM  JUIsl  TOHWCKA,  CTPYKTYpPHpPOBaHUS,
UHTEpIIpEeTallud W  TPEICTaBiICHHs y4eOHOW U HAyYHO-TIOMYJISPHON
uHbOpMaIMK, TOJIYYECHHOW U3 Pa3IUYHBIX HMCTOYHHUKOB, KPUTHYECKH
aHAJIM3UPOBATh MOTyYaeMyto HH(OPMAILIUIO;

OOBSICHATh TPHUHLMIIBI JCUCTBUS MAIWH, NPUOOPOB W TEXHHUUECKUX
YCTPOMCTB, pa3inyarh yCJIOBUS WX 0O€30MAaCHOTO HCMOJb30BAaHUS B
MMOBCETHEBHOM KU3HH;

OPUBOJIUTH TMPUMEPHI BKIaJa POCCUUCKHX U 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKH, B OOBSICHEHUE TIPOIIECCOB OKPY’KAIOIIETO MHUPA, B
pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCTIOJIb30BaTh TEOPETUUECKUE 3HAHUS TIO0 (PU3HKE B TIOBCETHEBHOM KU3HU
g obecrieueHus: 0€30MacHOCTH TpuU  oOpamieHHMH C nOpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JIJIsl COXPAHEHUS 370POBbs U COOTIOACHHSI HOPM
HKOJIOTMYECKOT0 TIOBEICHHS B OKPYXKAIOLLEH Cpee;

paGoTaTh B Tpynme C BHINOJHEHHEM pa3IUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbl, PAalMOHAIBHO PAaCHpenessiTh OOS3aHHOCTH H
IUIAaHUPOBATh  JIEATENIBHOCTh B  HECTAaHAAPTHBIX CHUTYyalUsX, aJeKBaTHO
OLICHMBATh BKJAJ KaXJOTO0 U3 YYaCTHUKOB TpPYINIBl B  pEIICHHE
paccMaTpuBaeMoi poOJIEMBL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
HauMenoBanue KoJunyecTBo 4yacoB
Ne DJIeKTpOHHbIE (LM(pPOBbIE)
pa3iejioB 1 TEM KonTpoJbHble IIpakTHYeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
nporpaMMel padoThI padoThI
Pazpen 1. PUBUKA U METO/AbI HAYYHOI'O IIO3HAHUSA
11 du3nKa U METOJIBI 5 bu6mmorexa [JOK
’ HAYYHOTO IMO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paszpnen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kuemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junanka 7 https://m.edsoo.ru/7f41bf72
3aKOHBI Bu6 11OK
noMMoTeKa
23 COXPAHCHIA B 6 ! ! https://m.edsoo.ru/7f41bf72
MEXaHUKe
Uroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
OcHOBBI
31 MOJIEKYJIAPHO- 9 1 bubnuoreka [JOK
' KUHETUYECKOM https://m.edso0.ru/7f41bf72
TEOpPUH




39 OcCHOBBI 10 bubmuorexa [JOK
' TEPMOAUHAMUKHU https://m.edsoo.ru/7f41bf72
ArperaTHblie
13 COCTOSIHUSA 5 bubnuoreka [JOK
’ Belrectsa. Pa3oBEIE https://m.edsoo.ru/7f41bf72
MepPEXOIbl
Hroro no pasgeny 24

Paznea 4. JIEKTPOJANHAMUKA

bu6mmoreka [JOK
41 DUICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTossHHBIIM
49 JNEKTPUUECKUN TOK. 12 bubnunoreka [JOK
' Toxu B pa3iIMyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME




11 KVIACC

HaumenoBanue

KoaudecTBO 9acoB

Ne DJIeKTpOHHbIe (HH(POBHIE)
w/n Pa3ieJIoB 1 TeEM Beero Konrpoabubie IIpakTHyeckue 06pazoBaTeLHbIE pecypebl
NMporpaMmMbl padoTbI padoThI
Paszpnen 1. JIEKTPOAUHAMUKA
M .
o ; arHUTHOE MOJIe . 1 . BuGmmotexa LIOK
) JICKTpOMArHUTHAA https://m.edsoo.ru/7f41c97¢c
WHIYKIHUS
Hroro no pazgeny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
M
. €XaHUYECKUE U , 1 BuGorexa [IOK
) SNCKTPOMATHUTHBIC https://m.edsoo.ru/7f41c97¢c
KoseOaHus
M
s €XaHUYECKUE U . 1 Bubmmotexa [OK
) SNCKTPOMATHUTHBIC https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bubnnoreka [HOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIUAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1

OCHOBBI CIIEIHABHOM
TEOPUU
OTHOCHUTEIBHOCTHA

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




Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®PU3UKA
41 DJIeMEHThI KBAaHTOBOM 6 bubmmoreka [JOK
' ONTHUKH https://m.edsoo.ru/7f41¢97¢c
bubmuoreka [JOK
4.2 Crpoenne aoma 4 https://m.edsoo.ru/7f41¢97¢c
bu6nuoreka [JOK
4.3 ATOMHOE #1pO > https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

51 DNIeMEHTHI aCTPOHOMUU . { bubnuorexa [JOK
' U acTpOPU3UKU https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 7

Paznesa 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o06maromee 4 bu6nuoreka [JOK
’ TIOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTIAHUPOBAHHUE

10 KIIACC
Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
Hara undposbie
n | Tema ypoka KonTpoabubie IIpakTH4eckne
Bcero U3ydeHusl o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchbl
n
duznka — HayKa O MPUPOJIE. bubnmnorexa [JOK
1 Hayunslie MeTObI TO3HAHMS 1 https://m.edsoo.ru/ff0c32e
OKpYKaroIlero Mupa 2
Poap u MmecTo pus3uku B
OpPMUPOBAHUU
(cboé) eMpeHHoﬁ Hay4YHOU bubmmorexa HOK
2 P y 1 https://m.edsoo.ru/ff0c33e
KapTHUHBI MUPA, B 6
MPaKTUYECKON JeATEIbHOCTH -
moein
Mexanuueckoe IBUKEHHE.
OTHOCUTENIBHOCTh bubmuoreka [JOK
3 MEXaHUYECKOTO JBUKEHUSI. 1 https://m.edsoo.ru/ff0c350
[lepemenienue, CKOpoCTb, 8
YCKOpEHHUE
PABHOMEDHOG bubmuoreka [JOK
4 P . 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEITHOE JIBUJKEHHE 0
5 PaBHOyCcKOpeHHOE 1 bubmuoteka [IOK
MPSMOJIMHEHOE ABUKCHHUE https://m.edsoo.ru/ff0c372




€

CBo0ogHOE MaieHuUE.

bu6nmoreka [JOK

6 YckopeHnue cBOOOTHOTO https://m.edsoo.ru/ff0c39c
MaJICHUs c
KpuBonuneliHoe 1BM>XEHUE. bubnuorexa [JOK
7 JIBr>KeHuEe MaTepUalbHOU https://m.edsoo.ru/ff0c3ad
TOYKH IO OKPYKHOCTH a
[IpuHIUIT OTHOCUTETBHOCTH
bubnnoreka [IOK
lNanunes. uepuuanbHbie
8 . https://m.edsoo.ru/ff0c3be
cuctembl orcuera. [lepBriit 2
3ak0oH HproToHa -
Macca tena. Cuna. [IpuHuun
. bubnuoreka [JOK
cynepnosuiuu cui. Bropoi
9 https://m.edsoo.ru/ff0c3be
3akoH HproToHa mjis g
MaTepHAIIbHON TOUKH B
. bubnnoreka [IOK
Tpetnii 3akoH HeroToHa aj1st
10 https://m.edsoo.ru/ff0c3be
MaTepUaTbHBIX TOUEK g
3aK0H BCEMHPHOTO
but6mmoreka [JOK
Tssrotenus. Cuiia TsSHKECTH.
11 https://m.edsoo.ru/ff0c3d0
[lepBas kocMuueckas 0
CKOPOCTb =
bubnuoreka [JOK
Cuna ynpyroctu. 3aKkoH
12 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tema N
13 Cuna tpenus. Koo dunnent bubnuorexa [JOK

tpenus. Cuna

https://m.edsoo.ru/ff0c3{f76




COIMPOTUBJICHUSA IIPU
ABMOKCHHUU TCJIa B ) KUJKOCTH
WK 1ra3c

[ToctynarensHoe 1
BpalllaTeIbHOE JIBHKCHHE
a0COIIOTHO TBEPOTO Tea.

butmmoreka [JOK

14 https://m.edsoo.ru/ff0c41a
MowmeHT cuibl. 11nedo cumsl. 6
YcnoBus paBHOBECUS a
TBEPAOIO TENa
Nmnynbc MaTepranbHOM
TOYKH, CHCTEMBI
bubmnoreka [IOK
MaTepHAIbHBIX TOYEK.
15 https://m.edsoo.ru/ff0c43d
Nmnynbe cuibl. 3akoH 6
COXpaHEHUsI UMITYJIbCa. B
PeaktuBHOE IBHKECHUE
Pabora 1 MOIITHOCTE CHJIBL.
Kunernueckas sueprus but6mmoreka [{OK
16 | marepuanbHOI TOUKH. https://m.edsoo.ru/ff0c450
Teopema 006 U3MEHEHUH 2
KHUHETHUYECKOW SHEPruu
[TorenmmansHas sHEprUsl.
[ToreHmanpHas SHEprust
. bu6mmorexa [IOK
yapyro aeGopMUpOBaHHOM
17 https://m.edsoo.ru/ff0c461
npyxuHsbl. [loTeHunanbpHas .
SHEprus Tena BOIU3U -
MOBEPXHOCTU 3eMJIIN
18 [lorenumnansHbie B but6mmoreka [{OK




HETMOTEHIIUATbHBIE CUIIBI.
CBs13b paboThI
HETIOTEHLUAIBHBIX CHJI C
M3MEHEHHEM MEXaHUYeCKOU
SHEPTUM CUCTEMBI TeJ. 3aKOH
COXpaHEHUs] MEXaHUYECKOU
SHEPIrUu

https://m.edsoo.ru/ff0c478

19

JlaGopatopHas pabota
«HccnenoBanue cBsa3u
paboThI CUIIBI C U3MEHEHUEM
MEXaHUYECKOM YHEPIrUu Tea
Ha MPUMEpE PaCTHKEHUS
PE3MHOBOTO KIyTa»

20

KoHnTtponbHas padota mo
TeMe «KuHeMaTuka.
JnHamuka. 3aKOHbI
COXpaHEHUsI B MEXAHUKE)

but6mmoreka [JOK

https://m.edsoo.ru/ff0c4b7
4

21

OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO-KHHETHYECKOM
Teopun. bpoyHoBCckoe
nsuwxenue. uddysus

bubnnoreka [IOK
https://m.edsoo.ru/ff0c4dc
2

22

Xapakrep ABUKECHUS U
B3aMMOJCHCTBUS YaCTHIL
BellecTsa. Mojaenu
CTPOEHHUS Ia30B, KUIKOCTEH
1 TBEPJIBIX TEI

23

Macca monexy:.




KonnuecTBo BemecTna.
[TocTostHHast ABoraapo

24

TemoBoe paBHOBECHE.
Temneparypa u eé
m3mepenue. [lkana
temneparyp Llenscus

25

Wneanpueiii raz B MKT.
OcHoBHoe ypaBHeHue MKT

bubmnoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOconroTHas TeMiiepaTypa
Kak Mepa CpeIHen
KMHETUYECKON SHEPIUU
JBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bub6nuoreka [JOK
https://m.edsoo.ru/ff0c511
e

27

3axon /lampronHa. I'azoBbIe
3aKOHBI

28

JlaGopatopHas pabota
«Uccnenosanue
3aBUCUMOCTH MEXTY
napaMeTpamM# COCTOSTHUS
Pa3peKEHHOTO ra3a

29

H3omporeccsl B HaeatbHOM
rase u ux rpaduueckoe
MNpeaACTaBJICHUC

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570
e

30

BHyTpeHHsIs sHEpTrUs
TEPMOJIMHAMUYECKOMN
CHCTEMBI U CITOCOOLI €6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c595
2




n3meHneHus. KonnuectBo
TEIUIOTHI U padoTa.
BuyTtpenussa sHeprus
0JITHOATOMHOTO UJI€aJTLHOTO

rasa
bubnuoreka [JOK
31 Buns! Teruionepenaun https://m.edsoo.ru/ff0c5¢c3
6
VneapHas TEIUI0EMKOCTE
BenecTBa. KonnuecTBo bubmnoreka [IOK
32 | TenjaoTHI NpU https://m.edsoo.ru/ff0c5¢c3
Tensonepeave. 6
AnnabaTHBIN MPOIIECC
[TepBsIii 3aK0H
TEPMOJAVHAMUKH U €r0 bubnnorexa [JOK
33
MIPUMEHEHHUE K https://m.edsoo.ru/ff0cSefc
u3ompoueccam
Heo6paTumocTs mporeccoB bub6nmoreka [IOK
34 | B npupozae. Bropoii 3akon https://m.edsoo.ru/ff0c623
TEPMOJINHAMHUKHI 0
. bubnuoreka [JOK
[Tpunmun gevicteus n K11
35 PUHL . A a https://m.edso0.ru/ff0c600
TEIJIOBOM MalllMHBI .
36 | Iluxn Kapno u ero KIIJ]
37 DKOJ0ru4ecKue mpooseMbl

TCIIJIOOHEPTICTUKHA




Oo6o06maromuit ypok

but6mmoreka [JOK

38 | «MonekynsipHas (pusnka. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOAMHAMUKID) 8
KonTponbnas pabota mno
bubnnoreka [IOK
TeMe «MonekyspHas
39 https://m.edsoo.ru/ff0c6as
¢duznka. OCHOBBI 0
TEPMOTUHAMUKI a
[TapooOpazoBanue u bubnuoreka [JOK
40 | xonaeHcauwms. Mcnapenue u https://m.edsoo.ru/ff0c63b
KUTICHUE 6
AOcontoTHas u bubmnoreka [IOK
41 OTHOCHUTEJIbHAS BIaKHOCTh https://m.edsoo.ru/ff0c64d
BO3ayxa. HachimeHHbI# map 8
TBépnoe Teno.
Kpucramnmueckue u
amop(dHbIe Tena.
42 AHI/II:}))T OIMsI CBOMCTB brbamorexa HOK
P https://m.edsoo.ru/ff0c65f0
Kpuctamuios. JKunkue
Kkpuctayibl. CoBpeMEHHbIE
MaTepHuabl
[InaBnenue n
KpUCTaIN3anusa. Y nenbHas Bubmuorexa LJOK
43 P ' https://m.edso0.ru/ff0c670
TETJIOTA TUIABJICHUS. g
CyOmumarnus B
bu6mmorexa [IOK
YpaBHEHHE TEIIOBOTO
44 https://m.edsoo.ru/ff0c682

Oaytanca

0




DneKkTpu3alus Tell.

Onexrpuueckuii 3apsa. [lsa bubmorera [JOK
45 ' https://m.edsoo.ru/ff0c6bc
BH/JIA AICKTPUUECKUX .
3aps/10B B
[IpoBOIHUKY, TUINEKTPUKH
butmmoreka [JOK
Y TIOJIyITPOBOJIHUKH. 3aKOH
46 https://m.edsoo.ru/ff0c6bc
COXpPAaHEHUS AJEKTPUUIECKOTO .
3apsna c
BzaumoneiictBre 3apsioB. bubnnoreka [IOK
47 | 3akon Kynona. Toueunblii https://m.edsoo.ru/ff0c6ce
ANEKTPUUECKUIN 3aps]l 4
HanpspokéanocTtsb
ANEKTPUIECKOTO TIOJIA.
48 ITpuHIUO cyneprno3uInu bubnmorera [TOK
PHHI ynep EI https://m.edsoo.ru/ff0c6df2
AIEKTPUYECKUX TTOJIEH.
JInHMK HATIPSHKEHHOCTH
Pa6oTa cun
49 AIEKTPOCTATHYECKOTO MOJIS. bubnuoreka [JOK
ITorennuan. Pa3zHocts https://m.edso0.ru/ff0c6£00
MMOTEHIMAIIOB
IIpoBOAHUKH U TUINEKTPUKHA
P P bubnuoreka [JOK
B AJICKTPOCTATHYECKOM TIOJIE.
50 https://m.edsoo.ru/ff0c701
JuanekTpudeckas 2
MIPOHUIIAEMOCTh h
N bu6mmorexa [IOK
DnEeKTPOEMKOCTb.
51 https://m.edsoo.ru/ff0c712
Konpaencarop

6




52

DNeKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTOpa. DHeprus
3apsKEHHOI0 KOHAEHCaTopa

but6mmoreka [JOK

https://m.edsoo.ru/ff0c72¢
0

53

JlaGopatopHas pabota
"NU3mepenue
ANEKTPOEMKOCTH
KoHieHcaTopa"

54

[TpunIMn geicTBUs U
MIPUMEHEHNE
KOH/ICHCAaTOPOB,
KOMUPOBAJILHOTO ammapara,
CTPYHHOTO NIPUHTEDPA.
DJeKTpocTaTHUeCKas
3allUTa. 3a3eMICHHE
AIIEKTPONPUOOPOB

55

DNEeKTPpUYECKU TOK,
YCIIOBUS €TO
CYILIECTBOBAaHMUSI.
[Tocrosannsil Tok. Cunta
Toka. Hanpsbxenue.
Conporusnenue. 3akoH OMa
JUTSl y4acTKa LIETH

56

[TocnenoBaresbHOE,
napajuieIbHOe, CMEIIAaHHOE
COEIMHEHHE MTPOBOTHUKOB.
JlaGoparopHnas pabota
«M3yueHne cMenaHHoro

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7410




COCAUHCHUA PC3UCTOPOB»

57

Pabora 1 MOIITHOCTE
AJIEKTPUYECKOTO TOKA. 3aKOH
Jxoyia-Jlenna

bubmnoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3axoH Oma 11 HOJTHOU
(3aMKHYTOM) 2JIEKTPUUECKOMN
uenu. Kopotkoe 3aMbIkanue.
JlaboparopHnas pabota
«M3mepenue D/IC
MCTOYHUKA TOKA U €r0
BHYTpPEHHET 0
COTIPOTUBIICHUS

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae
0

59

DneKTpOoHHAask MPOBOUMOCTh
TBEPJIBIX METAJIJIOB.
3aBHUCHMOCTh
COIIPOTHBIICHHSI METAJIOB OT
TeMIIepaTyphbl.
CBepxnpoBoIuMOCTb

60

DJIEKTPUYECKUH TOK B
BakyyMe. CBoiicTBa
AIIEKTPOHHBIX MTy4YKOB

61

[TomynpoBoiHUKH, UX
COOCTBEHHAs M IPUMECHAS
npoBOaAUMOCTh. CBOMCTBA P
—n-mepexoa.
[TomynpoBoiHUKOBBIE
puOopbI

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c84a

€




DNEKTpUUYECKUI TOK B
pacTBopax U paciiaBax

bubnmoreka [JOK

62 | DBJIEKTPOJUTOB. https://m.edsoo.ru/ff0c82b
DIEKTPOTUTUYECKAS a
JUCCOIIHAITUS. DIEKTPOIIN3
DJeKTpUUYECKUN TOK B rasax.
. bu6mmorexa [IOK
CaMocTosATenbHBIN U
63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSITEIILHBIN pa3psi. .
Momnnus. [lna3zma -
DrexTpuyeckrue Ipubopsl U
YCTPOMCTBA U UX
64 | mnpakTHUYECKOE IPUMEHEHUE bubmmorexa [TOK
P P ’ https://m.edsoo.ru/ff0c86fc
[TpaBuia TeXHUKH
0e30macHOCTH
. but6mmoreka [JOK
Oo6o0maromuii ypok
65 HHATOMHH yp https://m.edsoo.ru/ff0c88b
«ONEeKTPOIUHAMUKA» .
Konrponbnas padora mo
TeMe «DJIEKTPOCTATUKA. bu6nuoreka [IOK
66 | IlocTOSTHHBIN PMEKTPUUECKUIA https://m.edsoo.ru/ff0c8a8
TOK. TOKH B pa3iIMm4yHbIX a
cpenax»
Pe3epBHbIil ypok. bub6nuoreka [IOK
67 | KounrponpHas pabota 1o https://m.edsoo.ru/ff0c8c5
Teme "DneKkTpoauHaMuKka" 6
68 | PesepBHbIl YpOK. bu6mmoreka [IOK

O060061maronuit ypok 1mo

https://m.edsoo.ru/ff0c8f6¢




TemaM 10 kiacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne KoanyecTBO 4acoB
DJIeKTPOHHbBIE
[ara nudposbie
n | Tema ypoka KoHnTpoJabHbie [IpakTnyeckue
Bcero H3yYeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchl
n
[TocTosiHHBIE MArHUTHI U UX
B3aMMO/ICHCTBHUE.
bu6mmoreka [IOK
MarnutHoe nosie. Bektop
B 1 https://m.edsoo.ru/ff0c977
MarHUTHOW MHIYKIIHH. 2
JIvHUM MarHUTHOM a
WHIYKIAHA
MarnauTHOE noJie
IIPOBOJHUKA C TOKOM. OnBIT ! bubnuorexa LIOK
Opcrena. Bzaumoneiictue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaGopaTtopHnas pabota
«3yueHne MarHuTHOTO 1 1 Bubmiorexa LIOK
y https://m.edsoo.ru/ff0c98fe
MOJIsl KATYIIKH C TOKOM»
JleficTBME MarHUTHOTO IOJIS
Ha IIPOBOJIHUK C TOKOM.
Cuna Ammepa.
JlaboparopHas paboTa 1 1 Bubmiorexa LIOK
patop p . https://m.edsoo.ru/ff0c9ac0
«HccnenoBanue nencTBUS
MOCTOSIHHOT'O MarHuTa Ha
paMKy ¢ TOKOM




JleficTBHe MarHUTHOTO MOJIS
Ha JABUXKYILYIOCS
3apspKeHHYH0 yactuiy. Cuna
Jlopenma. PaGora cuibl
Jlopenua

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHas
unayknus. [Torok BekTopa
MarHuTHOM uHaykmu. JJ1C
MHIYKUIWU. 3aKOH
ANEKTPOMATHUTHOMN
uHaykuuu Papanaest

JlaGopaTtopHnas pabota
«HMccnenoBanue sSIBICHHUS
AIIEKTPOMArHUTHON
WHTYKITUID

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

NHnykTuBHOCTG. SIBIIEHUE
camounaykuuu. IJ1C
CaMOUHAYKIUU. DHEPIUst
MarHUTHOTO TIOJISl KaTYILIKH
C TOKOM.
DJIEKTPOMArHuTHOE ToJjIe

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

TexHuueckue ycTpocTBa u
UX IPUMEHEHHE:
MOCTOSTHHBIE MAarHUTHI,
AJIEKTPOMATHUTHI,
ANEKTPOABUTATENb,
YCKOPHUTEJIN 3JIEMEHTAPHBIX




JaCTHUL, UHAYKIIMUOHHAA
Ic4Yb

O6o0maromuii ypok
«MarsHuTtHoe 1oie.

bu6mmoreka [JOK

10 DJIeKTpOMarHuTHast https://m.edsoo.ru/ff0cab82
WUHIYKLUS»
KonTtponbHas paboTa no
1 TeMe «MarauTHoe moJie. bu6mmoreka [IOK
DNIeKTpOMarHuTHas https://m.edsoo.ru/ff0cad58
WUHIYKLUSD
CB0oOOIHBIC MEXAHUYECKHE
kosnebanus. ['apmonuueckue
12 | konebaHusi. YpaBHEHUE bu6mmorexa [JOK
. https://m.edsoo.ru/ff0caf06
rapMOHHYECKHX KoJeOaHuil.
[IpeBpatienue sHepruu
JlaGopartopHnast pabota
«HccnenoBanue
13 3aBUCUMOCTH TIEpUOa
MaJbIX KojeOaHui rpy3a Ha
HUTH OT JIJTUHBI HUTH U
Macchl rpy3a»
14 KonebarenbHbpIi KOHTYD. bu6mmoreka [IOK

CBo0OOIHBIE
3JIEKTPOMArHUTHBIC
KOoJIEOaHHS B HI€aILHOM
KOJIeOATSIIBHOM KOHTYPE.
AHaJIOrusi MeXIy

https://m.edsoo.ru/ff0cb82
0




MCXAaHUYCCKHUMHU U
AIIEKTPOMATHUTHBIMU
KOJIEOaHUsIMU

15

®opmyna ToMmcona. 3akoH
COXpaHEHUsI SHEPTHUH B
uearbHOM KoJiebaTeTbHOM
KOHTYypE

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

16

[IpencraBnenue o
3aTyXaloluX KoJeOaHusIX.
Brinyx1eHHbBIE
MeXaHUYECKHE KOoJIeOaHus.
Pe3onanc. Beinyx/1eHHBIE
AJIIEKTPOMATHUTHBIE
KoJIeOaHMS

bu6mmoreka [IOK

https://m.edsoo.ru/ff0cbb8
6

17

IlepemMeHHBIN TOK.
CunycounganbHbIN
MIEPEMEHHBIH TOK.
MouHoCTh NEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JICUCTBYIOILIEE 3HAYCHUE
CHWJIBI TOKA U HATIPSDKEHUS

bu6mmoreka [IOK

https://m.edsoo.ru/ff0cbd3
4

18

Tpancdopmarop.
[TpousBoacTBO, Iepeaaya u
noTpedIeHue
AIIEKTPUYECKOM SHEPTUU

19

YerpoiictBo u
MIPAKTUYECKOE TPUMEHEHNE

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




ANEKTPUYECKOTO 3BOHKA,
reseparopa nepeMeHHOro
TOKa, JTUHHUI
ANEKTpoIIepeIay

20

DKOJIOTUYECKUE PUCKU TIPH
MIPOU3BOJICTBE
anekTposneprun. Kynerypa
HCITOIB30BaHUS
AIEKTPOIHEPIUU B
MMOBCETHEBHOM KN3HHU

21

MexaHuueckre BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHHUS.
[lepuon. CxopocTh
pactipoCcTpaHEHHs U JUTMHA
BOJIHBL [lonepeunsie u
IIPOJOJIbHBIE BOJIHBI

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

22

3ByKk. CKOpOCTb 3BYyKa.
I'pomkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

QHGKTPOMaFHI/ITHBIe BOJIHBI,
HUX CBOMCTBA U CKOpPOCTD.
IIxama SJICKTPOMArdHuTHBIX
BOJIH

bubnnoreka [IOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHIMIIBI paTHOCBS3U U
TeJeBUIeHM. Pa3zBuTne
CPEJCTB CBSI3H.
Pagnomokamus




KonTtponsHas pabora

bu6mmoreka [IOK

25 «KonebaHus 1 BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuneitHoe
pacIpocTpaHEeHUE CBETA B bubnnorexa [IOK

26 OJHOPOJIHOM cpeie. https://m.edsoo.ru/ff0cd35
TodeuHblii ICTOYHUK CBETA. 0
JIyd cBera
OtpaxkeHue cBeTa. 3aKOHBI

7 OTpa)XCHUS CBETA. bubnuorexa [JOK
[TocTpoenue n3o0pakeHui https://m.edsoo.ru/ff0cd4e0
B IIJIOCKOM 3€pKaJjie
[Ipenomnenue cBera.
[TonHoe BHyTpEeHHEE

28 oTpaxxenue. [IpenenbHbliii bubmorexa HOK

https://m.edsoo.ru/ff0cd 76

YTOJI IOJTHOTO BHYTPEHHETO
OTPaKEHUS
JlaGopaTtopHnas pabota

29 «M3mepenne nokasaress bubmmorexa [TOK

https://m.edsoo.ru/ff0cd67a

MIPEJIOMIICHUS CTEKIIa»
JIunssl. [locTpoenune

30 n300paKeHHH B JINH3E. bubmmorexa [IOK
®opmysia TOHKOH JTUH3BI. https://m.edsoo.ru/ff0cddle
YBenu4ueHue JUH3bI
JlaGoparopHas paboTa

31 «HMccnenoBanue cBOMCTB

U300paXCHUI B TUH3AX)




Hucnepcus csera.
C110XHBII cocTaB 0elIoro

32 | cBera. LiBer. JlabopaTopHas
pabora «Habmronenue
JTUCTIEPCUU CBETa»
WNurepdepenuus ceera.

33 I[H(ppr;?iuiﬂ CBeTa. bubmorera [JOK

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

JudpakimonHas pemeérka

34 [TorepeyHOCTH CBETOBBIX bubnuorexa [JOK
BoJiH. [lonsipuzanus ceeta https://m.edsoo.ru/ff0cf02e
OnTuyeckue npudopsl 1

35 YCTPOMCTBA U YCIIOBUS UX
0€30MacHOro NpUMEHEHUs
I'paHUIBI MPUMEHHUMOCTH

36 KJIACCHYECKOM MEXaHHUKH. bu6mmnoreka [JOK
[ToctynaTel cnenuaibHOM https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCUTETBHOCTU
OTHOCUTENHHOCTD

37 OJIHOBPEMEHHOCTH. bubnmoreka [JOK
3amenJieHne BpEeMEHH U https://m.edsoo.ru/ff0cfad?2
COKpAaIICHHUE JITTUHBI
DHeprus U UMIYJIbC

38 PEAATUBUCTCKON YaCTULIBI. bubnuoreka IIOK
CBs13bp Macchl ¢ 3HEprueu u https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS MTOKOS

39 | KontponbHas paboTa bubnmoreka [JOK

«Ontuka. OCHOBEBI




CIIELIUAJILHON TEOpUU
OTHOCHUTEIILHOCTU

https://m.edsoo.ru/ff0ct610

®otonsl. Dopmyina I1nanka.

bu6mmoreka [IOK

40
OHeprust ¥ UMITyJIbC GOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE Eub 110K
nOIMOTEKA
41 .0 A.T.
poror(pdexra. Ompire: https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsbl hotordPekra.
¢ U(b(b . bubmuoreka [{OK
YpaBHeHue DUHIITEITHA 115
42 https://m.edsoo.ru/ff0d015
dotorddexra. «KpacHas .
rpanuna» Gorordpdexra -
Hasnenue ceera. Onbitsl [1. bubnmoreka [JOK
43 H. JleGeneBa. Xumudaeckoe https://m.edsoo.ru/ff0d04a
JICNCTBUE CBETA 6
TexHuueckue ycTpoiucTsa u
MPaKTUYECKOE TPUMEHEHHE:!
44 ¢dboTosrieMeHT, POTOAATIHK,
coJiHeuHas Oarapes,
CBETOJIUO/T
Pemenue 3agau no reme bubmuoreka [JOK
45 «DNeMEeHThI KBAaHTOBOM https://m.edsoo.ru/ff0d030
OIITHKH 2
Monens atoma TomcoHa.
OmnsiTe Pe3epdopaa mo Bubmaorexa [IOK
46 pPOP https://m.edsoo.ru/ff0d091

pacCestHUIO O-4aCTHII.
[LmanerapHas MoJenb aToMa

a




47

IToctynarsr bopa

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

48

H3nydenue u norioumeHune
($hOTOHOB MpU TEpexoe
aToMa C OJTHOTO YPOBHS
SHEPrUU Ha Apyrou. Buasl
CIIEKTPOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBBIE CBOMCTBA
yactul. Bosnsl ne bpous.
KopmyckynspHo-BOITHOBOM
nyanu3M. ClIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YCHHE

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

50

OtkpsiTHE
paaroakTUBHOCTH. OTIBITHI
Pesepdopna o
OTIpeJIeJIEHUIO COCTaBa
PaZMOAKTUBHOTO M3ITyYEHHS

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

51

Cgoiicta anbpa-, 6eta-,
raMma-u3inydeHus. BiusHue
pPaIMOaKTUBHOCTHU Ha
KHUBBIE OPraHU3MBbI

52

OTtkpbITHE IPOTOHA U
HeuTpoHa. M30Toms!.
Anbda-pacmna.
ONEKTPOHHBIN U
HO3UTPOHHBIN OeTa-pacmnaj.
l'amma-usnyuenue

bubmnoreka [IOK
https://m.edsoo.ru/ff0d116
2




53

OHeprus CBs3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.

S nepHblil peakTop.
[TpoOnemsbl, mepCrneKTUBHI,
DKOJIOTUYECKUE aACIIEKThI
AIEPHOMN SHEPreTUKU

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d135
6

54

DJleMeHTapHbIE YaCTHUIIbI.
OTKpbITHE IO3UTPOHA.
MeToabl HAOIIOICHUS U
perucrpauuu
3JIEMEHTAPHBIX YACTHII.
Kpyrusii cron
«DPyHIaMEHTAIbHBIE
B3auMoAeHCTBUI. ENHMHCTBO
(du3nUecKoil KapTHHBI
MHpa»

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d0e3
8

55

Oransl pa3BUTUSA
actpoHomuu. [IpuknagHoe u
MHUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHUH. Bun
3Bé31H0r0 HeOa. Co3Be3us,
SIpKUE 3BE3/IbI, TIAHETHI, UX
BHIMMOE JIBIDKEHHE.
ConneyHas cucTeMa

56

Comnnue. ConHeunas
AKTUBHOCTE. ICTOUHUK
sHepruu CoJiHLA U 3BE3]




57

3BE3/bI, X OCHOBHEBIE
XapaKTePUCTUKHU. 3BE3IbI
TJIaBHOM
MOCJICA0BATEILHOCTH.
BnyTtpenHee cTpoeHue
3B&311. COBpEeMEHHbIE
MIPEJICTABICHHSI O
MIPOUCXOXKICHUU U
sposrrori CoJtHIa U 3BE3.

58

Mnuneynsiii [IyTe — Hama
I'anaxtuka. Ilonoxenue u
nekenne CoHia B
I'anaktuke. I'amakTHKH.
YéEpuble ObIpHI B SApPAX
raJlakTHUK

59

Bcenennas. Pas0Oeranue
rajaktuk. Teopus
Bosbiroro B3peiBa.
PenukroBoe uznydeHue.
MeTtaranakTuka

60

Hepemennsie mpo6ieMsl
aCTPOHOMUU

61

KontposbHas padora
«DIEMEHTBI aCTPOHOMUH U
acTpoUUKID)

62

O6o06matromuii ypok. Posb
(bU3MKYN U aCTPOHOMHUH B




3KOHOMHUYECKOMH,
TEXHOJIOTUYECKOH,
COIIMATbHOM 1 3THYECKOI
cdepax AesITenbHOCTU
YyeJoBeKa

63

Ob6o6maromuit ypok. Posb
1 MECTO (PU3UKHU U
aCTPOHOMHH B
COBPEMEHHON HAYYHOHN
KapTUHE MHpa

64

Ob6o6maromuit ypok. Posb
(u3nueckoit Teopun B
(dbopmMHupoBaHUU
HpEICTABICHUH O
¢du3uueckoil kKapTHHE MHUpa

65

O6o6maromuit ypok. Mecto
(bU3MYECKOM KapTUHBI MUpa
B 001IIEM psTY
COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPECTABICHUN O
IPHPOJIC

66

Pe3epBHBIit ypoOK.
MarsuTHoe IoJe.
DJIeKTpOMarHuTHast
MHIYKUUS

67

Pe3epBHblii ypok. OnTuka.
OCHOBBHI crIeITHaIbHOMN




TCOPHUU OTHOCUTCIIbHOCTU

Pesepublii ypok. KBanToBas

bubnnoreka IIOK

68 buzuKa. DIEMEHTHI 1 https://m.edsoo.ru/ff0d178
ACTPOHOMHUHU U acCTPOPUUKH 4
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME







YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA

» ®usuka, 10 kmacc/ Msaxumes ['.5., byxosnes b.b., Corckuit H.H. mox
penakuueit [lapdentseBoit H.A., AkunonepHoe o0mectBo «M31aTenbCcTBO
«IIpocsemenne»

» ®usuka, 11 kmacc/ Makumes ['.J1., Byxosnes b.b., YUapyrua B.M. oz
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iiectBo «M3aaTenbCcTBO

«IIpocsemenne»

METOANYECKHUE MATEPUAJIbBI JIs1 YAUTEJIA
[Iporpamma kypca ¢usuku ans 10—11 knaccos. ba3oBblil ypoBeHb (aBTOp
B.C.JaHr0111€HKOB)

YMK «®wuszuka. 10 knacc. ba3oBeiil ypoBEHb»

1. ®uzuka. 10 knacc. ba3oBblil ypoBeHb. YYEOHHK C 3JIEKTPOHHBIM
npuioxeHueM (aBtop I'.S1.Mskuies).

2. ®uzuka. 10 kinacc. bazossiit ypoBeHb. MeToinueckoe nocodue (aBTop
I".SI.Mskuten).

3. ®usuka 11 knaccel. bazoBblil ypoBeHb. KOHTpOIBHBIE paOOTHI

YMK «®wusuka. 11 knacc. ba3oBeiil ypoBEeHb»

1. ®uzuka. 11 knacc. ba3oBblil ypoBeHb. YUEOHHK C 3JIEKTPOHHBIM
npuioxeHueM (aBtop I'.1.Mskuie).

2. ®uzuka. 11 kiacc. bazoBsliil ypoBeHb. MeTonueckoe nocodue (aBTop

I".SI.Msxkurten).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



3 zabedu.ru

4 http://www fizika.ru/ - caéiT Ay yuureneid GU3UKHA U UX YUYCHUKOB.
5 http://www.physics.ru/ - MaTepuabl o pusuke.

6 www . ege .edu.ru - uapopmanuonusiii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomrekus [IOPoB
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