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MNOACHUTEJBbHAA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpEAHEro oOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUN M TPEOOBAHMM K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbIX B OI'OC
COO, a Ttakxke c yuéroMm (enepanbHON pabouell MporpaMmbl BOCIHUTAHUA H
KOHLEMIMU MpernojaBanus yyeOHoro npeamera «®Dusmka» B 00pa3oBaTeIbHBIX
OpraHu3alusiax Poccuiickon denepaunu, peanu3yrInX OCHOBHBIE
oOpa3oBaTeabHbIE POTPAMMBI.

Copnepxanue mnporpaMMmbl MO (GU3MKE HampaBlieHO Ha (HOpPMHUpPOBaHUE
€CTeCTBEHHO-HAay4YHOH KapTUHbI Mupa oOyyatomuxcst 10-11 knaccoB npu o0yueHuu
X (Qu3nuke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JAESTEIbHOCTHOTO MOJXO0/A.
[Iporpamma no pusuxe coorBeTcTBYeT TpeboBanusM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM O0Y4YEeHHSs, a TaKxKe
YUUTHIBAET HEOOXOAMMOCTh pEaM3alli MEXIPEIMETHBIX CBs3ell (U3UKU C
€CTECTBEHHO-HAYYHBIMH yUE€OHBIMH IIpeIMeTaMu. B Hell onpeaenstoTcsi OCHOBHbIE
e U3y4eHus (GU3MKU Ha YPOBHE CpPEeHEro o01iero oopa3oBaHus, MiIaHUPyEeMbIe
pe3yNbTaThl  OCBOEHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma no pusukKe BKIIOYAECT:

* IJTAHUPYEMBIE PE3yJIbTaThl OCBOCHMS Kypca (U3MKU Ha 0a30BOM ypOBHE, B

TOM YHKCJIE TIPEIMETHBIE PE3YJBTATHI IO T0J1aM O0yUYEHUS;

- cofiepkanue yueoHoro npeamera «dusukay 1mo rogaM o0ydeHHUs.

dusnka Kak Hayka O Hambojee OOImMMX 3aKOHAaX MPHUPOJbI, BBICTYMAas B
Ka4yecTBE yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIJIAJl B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPA3YIOIIHMA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBKY (DU3UYECKUE 3aKOHBI
JIe)KaT B OCHOBE TIPOIIECCOB M SIBJICHUM, HM3y4aeMbIX XHUMHUEWH, OHOJIOTHEH,
bu3mueckorr reorpadueri m actpoHomueild. lcmonbp3oBaHME W AKTHBHOE
npuMeHeHuEe (QU3UYECKUX 3HAHWA  OMpeJeNsieT XapakTep W pa3BHUTHE
pPa3HO00Pa3HBIX TEXHOJIOTHH B cepe SHEPreTHKH, TPAHCIIOPTa, OCBOSHHUSI KOCMOCA,
MOJIyYEHHUsT HOBBIX MaTEpPHAJIOB C 3aJlaHHBIMM CBOMCTBAMHM U Jpyrux. M3yueHue
(¢u3UKU BHOCUT OCHOBHOU BKJIaJl B JOPMUPOBAHHE €CTECTBEHHOHAYYHOU KapTHHBI



Mupa oOydJaromuxcs, B (OPMHUPOBAHHUE YMEHUN INPUMEHATh HAYYHBIA METOA
MO3HAHUS [P BBIMOJHEHUU UMU YUEOHBIX HCCIIEIOBaHUIA.

B ocHoBy kypca ¢u3uku anas ypoBHsS cpenHero o0Iiero o0pa3zoBaHus MOJOKEH
P Uael, KOTOPbIE MOKHO PACCMAaTpUBATh KAK MIPUHLMIIBI €I0 IIOCTPOECHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kype SIBISIETCS JOTHYECKHU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3lesnoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBMM € HEW MaTepuan Kypca (QU3MKHU
o0beMHEH BOKPYr (¢u3nueckux Teopuil. Benymmm B Kypce siBhsiercs
(opMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi Npeanosaraet HCIOJIb30BaHHUE
IYMaHUTApHOTO TNOTEHIHaNa (PU3NYECKONM HAayKd, OCMBICIEHUE CBSI3U Pa3BUTHS
(Gu3MKHU C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMH TIPpOoOIeMaMH.

Hoes npuxnaonoi nanpaenennocmu. Kypce hbusuku npesamnonaraet 3HaKOMCTBO
C IIMPOKUM KPYTOM TE€XHUYECKUX M TEXHOJIOTMYECKUX IMPUIIOKEHUN M3yYEHHBIX
TEOPHIl U 3aKOHOB.

Hoes sxonocusayuu peanusyercs TMOCPEICTBOM BBEIEHHUS JIIEMEHTOB
colepKaHMs, MOCBAMEHHBIX IKOJOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBI C pPa3BUTHEM TEXHUKH M TEXHOJIOTHUH, a TaKKe OOCYKICHHS MPOoOJieM
paIMOHAIBHOTO TIPUPOIOTIOTH30BAHIS M SKOJIOTHUECKOM 0€30MacHOCTH.

Crep>XHEBBIMH DJIEMEHTAMH Kypca (U3WKH Ha YpPOBHE CpPETHETO OOIIero
oOpa3zoBaHus SBIAIOTCA (u3nyeckue Teopuu (PpopMHpOBaHHUE MPECTABICHUN O
CTPYKTYpE TOCTPOEHUS (PUINICCKON TEOpUH, posid (DYHITaMEHTAIBHBIX 3aKOHOB U
NPUHITAIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJE, TPaHHUIAX TPUMEHUMOCTH
TEOPHH, JUIsI ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUH U MTPOIIECCOB).

CHCTEeMHO-IETEILHOCTHBIN TOAX0J B Kypce (DH3UKH PEATH3yeTCs TMPEKIC
BCEro 3a CYET OpPraHW3alMM SKCIEPUMEHTAIBLHON ACATEILHOCTH OOyJarOITUXCS.
Jlns 6a30Boro ypoBHS Kypca (GU3UKH — 3TO UCIOJIb30BAaHUE CHCTEMBI (PPOHTAIIBHBIX
KpaTKOBPEMEHHBIX SKCIIEPUMEHTOB M JJAOOPATOPHBIX pabOT, KOTOPHIE B IIPOrpaMMe
mo ¢u3uKke OObCAMHEHBI B OOMIMN CIHCOK YYCHHUYECKHX IPAKTHUCCKUX pPaboT.
Breimenenne B yka3aHHOM IIepedyHE J1aO0OpaTOPHBIX PadOT, MPOBOJUMBIX IS
KOHTPOJISI M OIEHKH, OCYIIECTBIIICTCS y9aCTHUKaMH 00pa30BaTEIbHOIO Mpoliecca
MCXO0JI M3 OCOOCHHOCTEH IUIAHMPOBAHUS M OCHalIeHWs kaOwHeta (usuku. [Ipum
9TOM O00ECIeUYnBACTCS OBJIAJICHHE OOYYAIONIUMHUCS YMCHHUSMH TIPOBOJIHTH
KOCBCHHBIC HM3MEPCHMS, HCCJICAOBAHUS 3aBUCHMOCTCH (PU3MYECKUX BEIWYUH M
ITOCTAHOBKY OITBITOB IT0 IIPOBEPKE MPE/TI0KCHHBIX THIIOTES.



bonbiioe BHUMaHKE YAENSIeTCs peIIEHUIO pacUETHBIX U KaYE€CTBEHHBIX 3a/1a4.
ITpu 3TOM [U1s1 pacYETHBIX 3a1a4 IIPUOPUTETOM SIBJISIOTCS 3aa4l C IBHO 3aJaHHOU
(¢uznueckoil MOJENbIO, MO3BOJSIOIME MPUMEHATh W3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasieia Kypca, TaK U MHTETPUPYS 3HAHUA U3
pa3HbIX pa3zienoB. s KauecTBEHHBIX 3a/1ady IPUOPUTETOM SBIIAIOTCS 3aJlaHUs Ha
0OBsICHEHHE MpOTEeKaHUsl (U3UYECKUX SIBJICHUM M MPOLECCOB B OKPYXKaIOIIEH
KU3HM, TpeOyromue  BbiOOpa  (U3MYECKOW  MOJENU I CHUTYalluH
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBetrcTBUM ¢ TpeboBanuamu GI'OC COO k MaTepuanbHOTEXHUYECKOMY
oOecreyeHuIo y4eOHOro mpouecca 0a3oBbli ypOBEHb Kypca (M3HKM Ha YpPOBHE
cpenHero o01ero oOpa30BaHMs JIOJDKEH H3ydaTbCsl B YCJIOBHSIX MPEIMETHOIrO
KabuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB
€CTEeCTBEHHO-HAYyYHOTo IuKiIa. B kabuHeTe (U3MKKU TOJDKHO OBITh HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHUE JUIsl BBIMOJHEHHUS YKa3aHHBIX B MpPOrpaMme I0
bu3MKe YYEHUYECKUX MPAKTUUECKUX padOT U IEMOHCTPAIIMOHHOE 000pY/I0BaHHE.

JlemoHcTpanimoHHoe oOopyaoBaHue (GopMUpyeTcs B COOTBETCTBUMU C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH M  O0OECIEeYMBAET IMOCTAHOBKY
NEPEUnCICHHBIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JAEMOHCTpAlUd s
UCCJICIOBAaHUS  W3Y4YaeMbIX  SIBIEHUH W  TPOLECCOB, OMIHUPUYECKUX U
(dbyHIaMEeHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o00OpynOBaHHE Uil YYCHHUECKHX MPAKTUYECKUX paldoT
dopMupyercst B BUAe TEMAaTHYECKUX KOMIUIEKTOB M OOECIeurnBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMmarudeckue KOMIUICKTHI
1abopaTopHOTO O0OPY/MOBaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMILICKCHOM
UCIIOJIb30BAHUM AHAJIOTOBBIX W IUMPOBBIX MPHOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IU(MPOBBIX JabOpaTOpuil.

OCHOBHBIMH LIETIAMHU U3Y4YeHUS (PU3UKN B 00111eM 00pa30BaHUU SBIISIOTCS :

- hopMHUpOBaHME HHTEpeca U CTpPEeMJICHUS OOydarolmuxcs K HayqyHOMY
U3YyYEHUIO NPUPOJBI, PA3BUTHE HUX HHTEIJIEKTyaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

* pa3BUTHE MPEACTABICHUI O HAYYHOM METOZE MO3HaHUS U (HopMHupoBaHUE
MCCIIEZIOBATEIBCKOTO OTHOLICHHS K OKPY KAIOIIUM SBJICHUSIM;

« (hopMHpOBaHME HAYYHOTO MUPOBO33PEHHUS KaK PE3ybTaTa U3yuYeHUsI OCHOB
CTPOCHMS MaTepHuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

- (hopMHpOBaHNE YMEHUN OOBICHSITH SBJICHUS C UCIOIB30BaHUEM (PU3NUECKHUX
3HAaHUW M HAYYHBIX JOKA3aTeJIbCTB;

- hopMHupOBaHME TPEACTABICHUI O poiu (U3MKK IJis pa3BUTUS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKU M TEXHOJOTHUH.



JlocTikeHue 3TUX Iejed oOecreunuBaeTcsl pelieHueM CIIEIYIONUX 3ajlad B
MpoIiecce U3yYeHus Kypca PU3NKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHus:

* IpUOOpETEHNE CUCTEMbI 3HaHUI 00 00IKX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKJIIOYas MEXaHUKY, MOJEKYSIpHYIO  (PU3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI acTpO(PU3HUKY;

- popMHpOBaHE YMEHUN TPUMEHSATh TEOPETUUECKUE 3HAHUS JIs1 OOBSICHEHUS
(GU3HUECKHX SABICHUN B PUPOJIC U JJIS PUHATHUS IPAKTUICCKUX PEIICHUN B
IIOBCEIHEBHOM >KHW3HHU;

« OCBOGHHME CIIOCOOOB pEIICHUS Pa3IMYHBIX 3a7a4 C SBHO 3aJIaHHOM
dbuzudyeckod MoJenblo, 3a7ay, MOAPa3yMEBAIIIMX CAMOCTOSITEIHHOE
co3JlaHue PU3MUECKON MOJEIH, aJICKBATHOW YCIOBUSAM 3a]1auu;

* IOHUMaHue (PU3NYCCKUX OCHOB M TPHHITUIIOB JACHCTBUS TEXHHUYCCKUX
YCTPOUCTB U TEXHOJIOTUYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

* OBJIQJICHUE METOJaMU CaMOCTOSITEJILHOTO TIJIAHUPOBAHUS W TPOBEICHUS
bU3UYECKUX DKCICPUMEHTOB, aHANIW3a W HHTEpHpeTanuu HHGOpMAaIUH,
OTIpEeICNICHHs JOCTOBEPHOCTH MOJYYCHHOTO PE3YIbTaTa;

* CO3/IaHUE YCIIOBHM MJI Pa3BUTHUS YMEHHUH IPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOM JEATEITLHOCTH.

Ha wusyuenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEZEIIO).

[Ipenmaraemerii B mporpamme 1o (HU3MKE TepedeHb Ja0OpaTOPHBIX H
MPaKTUYECKUX paboT SBISCTCS PEKOMECHIOBAaHHBIM, YUYHUTENb JieJlaeT BBIOOD
npoBeACHUsT JIA0OpPaTOPHBIX pabOT M OMNBITOB C YYETOM HHIAWBUIYATbHBIX
0COOCHHOCTEH 00yYarOIITHXCS.

COJEPXAHUE OBYUYEHMUS

10 KITIACC

Paznen 1. ®u3uka U MeTOAbI HAYYHOT0 TO3HAHUSA
®usuka — Hayka o npupojae. Hayunsle METObI TO3HAHUS OKPYKAIOIIETO
Mupa. Posb 3kcnepuMenTa 1 TEOpUH B IMTPOLECCE TO3HAHUS TPUPOIBL.
OKCTepUMEHT B (hU3HKE.
MogenupoBanue (Qu3NUECKUX SIBICHUU M mpoueccoB. HayuHble TrUnoTe3sbl.
du3nyecKkrue 3aKOHbl U TEOpPUHU. ['paHUIlbl MPUMEHUMOCTU (HPU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.



Ponb u mMecto pu3uku B (HOPMUPOBAHUHU COBPEMEHHOW HAay4YHOW KapTHUHBI
MHpPA, B IPAKTUYECKON AEATEIBLHOCTHU JIIOIEH.

Jlemoncmpayuu

AnanoroBele MU UU(DPOBBIE H3MEPUTENIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pa3gea 2. MexaHnuka
Tema 1. Kunemamuka
Mexaunueckoe aBrxeHne. OTHOCHUTEIILHOCTh MEXAHWYECKOTO JIBUKECHHUS.

Cucrema orcuéra. Tpaekropusi.

[lepemerienne, CKOpPOCTh (CpeaHssl CKOPOCTh, MTHOBEHHasi CKOpPOCTh) U
YCKOPEHUE MATepUAIBHONM TOYKHM, UX MPOEKIIMU HA OCU CUCTEMbI KOOPJWHAT.
CiioxkeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKeHUE. [ paduku
3aBUCUMOCTHU KOOPJWHAT, CKOPOCTH, YCKOPEHUS, MyTU U
nepeMeNIeHUs] MaTepUaIbHOM TOYKH OT BPEMEHHU.

CBoOoaHOe najzieHre. Y CKopeHre cBoOOTHOTO TaIeHHUS.

KpuBonuneitHoe nBH>XeHUE. J[BUKEHNE MaTEpUaIbHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[lepuon u yactora oOparmienus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JNBUKEHHE CHAps0B, LIEIIHBIE U PEMEHHBIE MEPEIayu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPALUS KUHEMATHUYECKUX XapaKTEPHUCTHK
JBUYKEHUS.

[IpeoGpazoBanue ABMKEHUH C UCIIOJIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne aBmkeHUs: Tena, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOTHOTO TafeHUS.

Hanpagnenne ckopocTy pu ABUKEHUHU 110 OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomsl

N3ydyeHne HEpaBHOMEPHOrO ABMKECHUS C LEIBI ONPEACICHHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY ITYTSIMH, IPOUIEHHBIMU TEJIOM 32
MIOCJIEIOBATENbHBIE PABHBIE TPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBUKCHUH C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne nBUXEHUS MapuKa B BA3KOW KUJIKOCTH.



N3yuenue nBmxeHus Tena, OpoIIeHHOTO TOPU30HTAIBHO.

Tema 2. /[lunamuka

[Ipunumn  otHocutenbHOCTH  ['anmunesa. IlepBeit  3akoH  HbroToHa.
NHepryanbHble CUCTEMBI OTCUYETA.

Macca tena. Cuna. I[Ipunuun cynepnosunuu cui. Bropoit 3akoH HproTona s
MaTepUANBHOW TOUYKU. Tpernit 3ak0oH HproTOHA 171 MaTepuaJbHbIX TOUEK.

3akoH BceMupHOro Ttarorenusi. Cuna Tsbkectu. llepBas kocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokos, ckoiabxeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIBKEHUS U cujia TpeHus nokos. Koaduiment TpeHusl.
Cuna conpoTUBIICHUS TIPU JBUKEHUU TeJla B dKUJIKOCTH WJIU Ta3e.

[TocTynaTensHOE U BpaliaTeibHOE IBHKEHHE a0COTIOTHO TBEPAOTO Tea.

MOMEHT CHuJIbI OTHOCUTENIBHO OcH BpauleHus. Ilmedo cunbel. YcnoBus
paBHOBECHS TBEPAOTO TeJIa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MNPUMEHEHUE: TMOJUINUITHUKH,
JBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Ilemoncmpayuu

SIBrienue uHepLuuH.

CpaBHeHUE Macc B3aUMOJIEUCTBYIOIIUX TEI.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT JeopMaIium.

HegecomocTts. Bec Tenna npu yCKOpEHHOM MOIbEME U AJCHUU.

CpaBHEHUE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHs TBEPAOTO Tena. Buabl paBHOBeCUs.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenue nBmkenust Opycka Mo HaKJIIOHHOM ITOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXHUHE U
pe3uHOBOM 00pasIie, OT ux aedopmanuu.

UccnenoBanne ycnoBui pPaBHOBECHS TBEPAOTO Tejla, HMMEKIIETO OCh
BpAILICHUS.

Tema 3. 3akonwvl coOXpanenus 6 Mexanuke

NMnynbc MaTepuanbHOM TOYKH (T€Ja), CHCTEMbl MaTEePHAIbHBIX TOUECK.
NMinynbe cuibl 1 U3MEHEHHUE UMITYJIbCca Tea. 3aKOH COXPaHEHHUs UMITYJIbCa.
PeaktrBHOE NBUKEHUE.

Pabota cuiabl. MOUTHOCTE CUITBL.



Kunernueckass sHeprusi MarepualbHOM TO4kd. TeopemMa 00 H3MEHEHUHU
KUHETUYECKOU DHEPIUH.

IoTenmuanbHas SHEPrusl. IToTennuanbHast SHEPTUs YIpyro
nedopmupoBaHHOM NIpykuHbL. [loTeHIIMAIbHAS YHEPTHS Tella BOJIU3U TOBEPXHOCTH
3emiu.

IToTeHanbHbBIE U HEIMMOTEHIIUAJILHEIE CHUIBL. CBs13b paboThI

HEMOTEHIMAJIBHBIX CUJI C ©3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TE.
3aKOH COXpaHEHMSI MEXaHUYECKON SHEPTUH.

VYrupyrue v Heynpyrue CTOIKHOBEHUSI.

TexHuyeckue ycTpoilcTBa M NPAKTUYECKOE MPUMEHEHHUE: BOJAOMET, KOMNED,
NPYXUHHBIM MMUCTOJET, ABMKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTBHOE BUKEHUE.

[lepexoa MOTEeHIIMATBLHON SHEPTUH B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii axcnepumenm, rabopamopuvle pabomsi

N3yuyenue abCOMOTHO HEYNPYTOro yjaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3u pabOTHl CHIbI C U3MEHEHUEM MEXaHMYECKOW IHEpruu
TE€Ja Ha MIPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyJsipHasi pu3uka 1 TEPpMOAMHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU U HX OIBITHOE
obocHoBaHue. bpoyHoBckoe paBwkeHwe. Juddysms. Xapakrep IBWKCHHS U
B3aMMOJICVICTBUSA YaCTHUI] BemecTBa. MoOIEnu CTpOCHUA Ta30B, XKUAKOCTEH U
TBEPIBIX TEJI U O0OBICHEHHE CBOMCTB BEIllECTBA HA OCHOBE 3TUX Mojeiei. Macca u
pa3mepsl Mosiekyi. KonnyectBo BemectBa. [loctosiHHass ABoraapo.

TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Lenbcus.

Mogens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISIPHOKHHETUYECKON
TEOpPUH HUJealbHOro Tra3a. AOCONIOTHas TemIepaTypa Kak Mepa cpeaHei
KMHETHYECKOW 3HEPTUM TEIUIOBOTO JNBMKEHUs 4dacTull rasza. lllkama temnepatyp
KenbBuna. T'a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akoH
Janerona. WM3ompomeccsl B HMACATBHOM Tras3e C IOCTOSHHBIM KOJHWYECTBOM
BellecTBa. ['paduueckoe MpeaCTaBICHUE H30MPOILIECCOB: H30TEpMa, H30X0pa,
nzobapa.



TexHudeckre yCTPOMCTBA U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOUIME JUCKPETHOE CTPOCHHME BelIecTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COCTUHECHUI.

OnpiTbl 10 AUGDY3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOT'O IBUKEHUS.

Mopaens onbiTa [TepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aMMOJICYCTBUA.

Mogens, WUTIOCTPUPYIOIAst TPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WITIOCTPUPYIOIIUE YpPaBHEHUE COCTOSHHS HUJICAIbHOTO Trasa,
U30IPOIIECCHI.

Vuenuueckuii axcnepumenm, rabopamopuvle pabomsi

OrnpenenieHne Macchl BO3/JyXa B KJIACCHOM KOMHATE Ha OCHOBE HM3MEpPEHUMU
00bEéMa KOMHATHI, JIABJICHUS U TEMIIEpATyphl BO3IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXTY IMapaMeTpaMH COCTOSIHUS pa3pekeHHOTO
rasa.

Tema 2. Ocnogbl mepmoOuHaMuKu

TepmonnHamuyeckass cucteMa. BHYTpEeHHsISI 3HEprus TEpMOAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3MeHneHnusa. KomuuectBo TemioTsl U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HJEAJIbHOrO  raza.  Buael  Temonepenayw:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3IyYEHHUE. Y I€JIbHASI TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEmnoTel NpH TEmIonepeaaye.

[TonssiTue 00 amuabatHoM mporecce. IlepBbIi 3aKOH TEPMOIUHAMHUKHU.
[IpumeneHnue mepBOro 3akoHa TEPMOJMHAMHKHU K H3omporeccam. [ 'padudeckas
UHTEpIpeTaIys paboThl rasa.

Bropoii 3akon TepmoamHamukud. HeoOpaTMMOCTh MPOIECCOB B MPHUPOJIE.

TermnoBble MamvHbL. [[pUHIUITBI IEHCTBUS TETIJIOBBIX MAIWH.
[IpeoGpa3oBanus HSHepruM B TEIUIOBBHIX MammuHaX. KoaddumueHnt moae3Horo
nerictBus TerioBod MamuHbL. I{uknm KapHo m ero ko3 @dHIMEHT IMOJIE3HOTO
JNENUCTBHSI. DKOJIOTHYECKHE TPOOJIEMBI TEMII0IHEPTETUKHU.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOAUIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEpPruM Tejla NpU COBEPUICHUU paOOThI: BBUIET
npoOKKW U3 OYTBUIKM TOJ JEHCTBHEM CXKATOrO0 BO3/yXa, HarpeBaHue sQupa B
JATYHHOU TpyOKe myTEM TpeHUs (BUACOIEMOHCTPALIHS).



N3meHeHne BHYTpEeHHEN SHEPrUu (TeMIlepaTyphl) Teaa IpH Terionepeaaye.

OmnpIT 0 a7nabaTHOMY PaCIIMPEHUIO BO3/AyXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopaenu napoBoi TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, pEaKTUBHOTO
JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3mepenne yaenpHON TEINIOEMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeujecmea. Pazoevie nepexoovt
[TapooOpa3zoBanue u KoHjeHcarus. VcrapeHue u kumneHue. AOCONIOTHAS U

OTHOCHUTEINIbHAS BIIAXKHOCTh BO3ayxa. HacelieHHBId nap. YaenbHas TemoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucrainuyeckue u amopHbie Teraa. AHU30TPONUS CBOMCTB
kpuctamioB. Kuakue kpucramibl. CoBpeMeHHblE Martepuaibl. [lmaBineHue wu
KpUCTaIIM3alus. Y AelbHas TersioTa miasienus. Cyonumarus.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHuueckne yCTpPOWCTBA M MNPAKTUYECKOE TPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHHUS] COBPEMEHHBIX MATEpUAJIOB, B
TOM YHCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Ilemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenve npu NOHMKEHHOM J1aBJICHUU.

CniocoObl u3MepeHus BIaKHOCTH.

HaGnronenne HarpeBaHus ¥ IJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JlemoHCTpanyst KpUCTAILIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

HN3mepeHnne 0OTHOCUTETBHOM BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. DuekTpoauHamMmuka

Tema 1. dnekmpocmamuxa

OnekTpuzanus Ten. DIEKTpUUecKud 3apsn. JIBa BHIa 3JIEKTPUUECKUX 3apSIOB.
[IpoBoAHMKH,  JOUANEKTPUKH U  MOJYNPOBOAHUKH. 3aKOH  COXpAaHEHUs
AIEKTPUYECKOT0 3apsiaa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHslil 3ieKTpUUeCcKuil 3aps.
Onektpuueckoe mozne. Hanpspk€HHOCTh  anekTpuueckoro moJis.  [lpuHuun
CYyHEPIIO3ULUH BJIEKTPUUYECKUX MOJIeH. JIMHUM HaNps>KEHHOCTH SJIEKTPUYECKOTO
TIOJISL.

Pabota cui amekTpocrarraeckoro moss. [lorennman. Pa3HocTs moTeHITMAIOB.
[IpoBOIHMKH M AWAIEKTPUKH B 3JIEKTPOCTATUYECKOM moJie. Jluanexrpruueckas
MPOHULIAEMOCTb.



DnekTpoEMKOCTh. KoHmeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHJEHCATOpa.
OHeprus 3apsHLKEHHOT0 KOHJEHCAaTopa.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DIEKTpOCTaTHYECKas 3allluTa, 3a3€MIJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOIMPOBAJIbHBIN aIllapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ IPUHLIUI IEUCTBUS DIIEKTPOMETPA.

B3aumopenictBrue HadIEKTPU30BAHHBIX TE.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEJL.

IIpoBOHMKHM B 2JIEKTPOCTATUUYECKOM I10JIE.

DneKkTpocTaThuyecKas 3anuTa.

JIMDIIEKTPUKH B DJIIEKTPOCTATUYECKOM I10JIE.

3aBUCHMOCTh  DJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOIIAAH
IJIACTUH, PACCTOSIHUS MEXKLY HUMU U TUDJIEKTPUUYECKON IIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue anekTpo€MKOCTU KOHIEHCATOPA.

Tema 2. Ilocmosannuwtit Inekmpuueckuii mok. Toku 6 paziuunvlx cpeoax

DIIEKTPUUYECKUU TOK. Y CIIOBHUS CYILIECTBOBAHUSI JIEKTPUUECKOTO TOKA.
Hctounmnku Toka. Cuia Toka. IlocTOSSHHBIN TOK.

Hanpsixenne. 3akon Oma 1151 ydacTka 1EIH.

DJIEKTPUUYECKOE COMPOTHUBIICHUE. YJIEJIbHOE COMNPOTHUBJIIECHHUE BEIIECTBA.
ITocnenoBaTenbHOE, TApAIIIETbHOE, CMENIAHHOE COCIMHEHNE MMPOBOTHUKOB.

Pabora oanmekTpuyeckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AJIEKTPUYECKOTO TOKA.

DIEKTPOABIIKYIIAS CHJIa U BHYTPEHHEE CONPOTUBICHUE NCTOYHHUKA TOKA.

3akon OMa Ji71s TOJTHOM (3aMKHYTOM ) 35ieKTpruieckoi nenu. KopoTkoe 3ambikanue.

DJIEKTpOHHAsI ~ MPOBOJUMOCTH  TBEPJBIX  METAJIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJUIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCcKUi TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOHUKH. CoOcTBeHHAs u MpUMecHas MIPOBOJUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBoHUKOBEIE TPUOOPHI.

ONeKTPUYECKHUM TOK B  pacTBOpax M  pacijiaBax  dJICKTPOJIMTOB.
DIEKTPONUTHYECKAs TUCCOIUAIUSA. DIEKTPOIIHU3.

DNEKTPUUYECKUM TOK B Ta3zax. CaMOCTOATENbHBIN U HECAMOCTOSITEIbHBIN
pazpsaa. Momuus. [nazma.

TexHuueckue yCTpOHMCTBA W IPAKTUUYECKOE TMPHMEHEHHE: aMIIepPMETD,
BOJIBTMETP, PEOCTaT, HCTOYHHKHA TOKA, DJICKTPOHArpeBaTeIbHbIE MPUOOPHI,



AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN AMO/I, TaJhBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKCHUS.

3aBUCUMOCTh CONPOTUBIICHUS WIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIA/IA TIOTIEPEYHOTO CeUEHHUs U MaTepuaa.

CwmernanHoe COeTMHEHUE MPOBOTHUKOB.

[IpsMoe wu3MepeHue HJIEKTPOJABMKYIIeH cuiabl. KopoTkoe 3aMbiKaHue
rajbBaHUYECKOTO AJIEMEHTA U OlIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTH COMTPOTUBJICHUS METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTH DIIEKTPOJIUTOB.

HckpoBoii pa3psia ¥ IPOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSSI TPOBOJIMMOCTH AUOIA.

Vuenuueckuii axcnepumenm, nabopamopnule pabomul U3yuenue

CMEIIIAHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpOoBIKYIIEH CUIIbl UCTOYHMKA TOKA U €r0 BHYTPEHHETO
COTNPOTHBIICHHUS.

HaGmronenue snexrposusa.

MexnpeaMeTHbIe CBSA3HU

Nzyuenue xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBiseTcs ¢
y4ETOM COJIEpPKATEIbHBIX MEXIPEAMETHBIX CBS3€d C KypcamMH MaTEMaTHKH,
OMOJOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamusi, CB3aHHBIE C W3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4YHBIA (PakKT, TUMoTe3a, ¢u3nyueckas BEIWYWHA, 3aKOH,
Teopusl, HaOIIOACHUE, DKCIIEPUMEHT, MOJICTUPOBAaHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CHUCTEMbl YpaBHCHHWH, JHHEHHAs QyHKIHS,
napabona, runepboia, ux rpadUKd U CBOWCTBA, TPUTOHOMETpHUUECKUE (YHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUU Ha OCU KOOPAUHAT, CII0KEHUE BEKTOPOB.

buonoecus: mexannmdeckoe ABHKEHUE B XUBOW mpupoje, auddysus, ocmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHIBI TEILIOTIEPEayH, TEIUIOBOE PABHOBECHE),
ANIEKTPUUYECKUE SIBJICHUSI B )KUBOW MPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHHUE AaTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI MAcca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJKOCTEH U ra3os,
ANEKTPUYECKHE  CBOMCTBA  METAJNIOB,  AJEKTPOJIMTHYECKAs]  JAUCCOLMAIMS,
rajbBaHUKa.

T'eoepaghus: B1axHOCTh BO3/lyXa, BETPbL, 0APOMETP, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHHUEM MEXaHU3MOB,
Y4€T TpEHHMS B TEXHUKE, NOAIIWIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYrHe), JABUIaTEIb BHYTPEHHEIO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEPHUAIOB, B TOM YHUCJIE HAHOMATEPUAJIOB, H
HAHOTEXHOJIOTUH, 3JEKTPOCTaTUYECKas 3allMTa, 3a3€MJICHHE 3IIEKTPONpHOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOOpHI,
AIEKTPOOCBETUTENbHBIE PUOOPHI, TaIbBAHUKA.

11 KJIIACC

Pasnen 4. DiekTpoauHaMuka
Tema 3. Maznummnoe noJe. I1eKmpomMazHUMHAA UHOYKUUS
[TocrossHHBIE MarHuTHl. B3anmoaeicTBIE MOCTOSHHBIX MATHUTOB. MaruHutHoe

nosie. Bekrop MarautHoM MHAYKUMHU. [[puHIMN Cynepno3UIIMi MAarHUTHBIX MOJICH.
JluHMM MarHuTHOM WHAyKUMW. KapThHa JHMHWKA MarHUTHOW WHIYKUHMH IOJIA
MOCTOSIHHBIX MAarHUTOB.

MarauTHoe 107€ TMpPOBOJHMKA C TOKOM. KapTuHa JMHHM WHIYKIUU
MAarHMuTHOTO MOJISI JJIMHHOTO IPSIMOTIO IPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOIO
IIPOBOJIHMKA, KAaTylIKH ¢ TOKOM. OnbIT Opcreaa. BzanmoaericTBue IpOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. J[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJHOPOJHOM MarHuTHoM mose. Pa6ora cuisl Jlopena.

SlBneHne 3JIEKTPOMAarHUTHOW WHAYKUMU. [IOTOK BekTOpa MarHUTHOM
UHIAYKUAHU. OJEKTPOABIKYIIAsA CWIa HWHIYKIUH. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe Tmosie. DIEKTPOIBIXKYIIAs CUJIAa WHAYKUUUA B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYNIATEIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTHBHOCTh.  SIBIEHME CAMOUMHIYKIMHU. OIJEKTPOJABHXKYILAS  CHJIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnueckne yCTPOMCTBA W MNPAKTUYECKOE IPUMEHEHHE: TIOCTOSIHHBIE
MArHUThl, 3JEKTPOMArHUTHI, AJIEKTPOJBUIATENb, YCKOPUTEIH 3SJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE IEKTPOHHOTO ITYYKa MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMYM MarHUTHOTO MOJIS.

B3aumopericteue 1ByX IIPOBOJHUKOB C TOKOM.

Cuna AmMnepa.

JevictBue cwibl JIopeH1la Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHONM UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCHMOCTb 3JIEKTPOABMKYIIEN CUJIbI MHIYKIMU OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre CaMOMHTYKIIU Y.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomur 3ydenue

MAarHUTHOTO MOl KATYIIKH C TOKOM.

HccnenoBanne nOEMCTBUS NOCTOSIHHOTO MAarHUTa Ha pPaMKy C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMArHUTHON MHAYKIUU.

Pa3znen 5. KosieOanus 1 BOJIHBI
Tema 1. Mexanuueckue u I1eKmpoMazHuUmHbvle Koiebanus
Konebarenbnas  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJIeOAHUS.

[Mapmonnyeckue konebanus. Ilepuon, yactora, amruMTyga ¥ ¢asza KojaeOaHHi.
[IpyxuHHBIM MasgTHUK. MaTeMaTHU4ECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosneOanuii. [IpeBpaliieHre SHePTruy MPU TaPMOHUYECKUX KOJICOAHHSX.

Konebarenpupiii koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCAUTBHOM KOJeOAaTebHOM KOHTYpe. AHANOTHUS MEXIy MEXaHUYEeCKUMU U
AIEKTPOMarHuTHeIMH KonieOanusimu. @dopmyna TomcoHa. 3akoH coOXpaHEHUs
HHEPTUU B UJCATHHOM KOJIE0aTEILHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux KojleOaHUsX. BhIHYKIEHHBIE MEXaHUUYECKHE
KosneOanus. Pezonanc. BeiHyXIeHHBIE 3JIEKTPOMAarHUTHEBIE KOIeOaHus.

Ilepemennbiii  TOoK. CHHyCOMAANbHBI MEpEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIpPSKEHUS.

Tpauchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE DICKTPUICCKOM
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPI MU B MOBCEAHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: BJIEKTPUUYECKUU
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JINHUU 3JIEKTPOIIepeaay.



Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KojieOaTeNbHOU CHUCTEMBI (TIPY>KUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanrie cBOWCTB BBIHYKJIEHHBIX KOJIEOAHUI.

HaGmronenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA WM HANPSKEHUS OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJIEOAHU.

Pe3oHanc mnpu mocnenoBaTeIbHOM COEIMHEHMHM PE3UCTOpa, KaTyIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUU 3IeKTPOoIepeaayH.

Vuenuueckuii axcnepumenm, rabopamopuvle pabomsi

HccnenoBanue 3aBUCUMOCTU MEpUOAa MajbIX KOJeOaHUN rpy3a HA HUTU OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanue nepeMeHHOT0 TOKA B IIETIH U3 MOCIEI0BATEIbHO COSAMHEHHBIX
KOHJIeHCATOpa, KaTyIIK: U Pe3UCTOopa.

Tema 2. Mexanuueckue u 31eKMpOMaZHUNHbLE B0IHbL

MexaHnnueckue BOJIHBI, YyCJIOBHUSL pacnpoctpanenus. llepuon. CxkopocTb
pacrpoCTpaHEHUs U JJIMHA BOJHBI. [lonepednsie U Mpog0JIbHbIE BOJHBI.
WNuTtepdepenius u nudpakius MEXaHUYECKUX BOJTH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIIOBHS WU3JIYYEHHUS AJEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BekropoB E, B, V B anexkrpomarautHoi BosHe. CBoiiCTBa
AIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE, MPEIOMIICHUE, MOISpU3aIus, TUPpaKius,
unTepdepennns. CKOpocTh IEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHNE 3JE€KTPOMATrHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paAuOCBA3U U TeAeBUIeHUS. Pannonokanus.

DNEeKTpOMAarHUTHOE 3arpsI3HEHNE OKPYIKAOIIEH Cpebl.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHHUE MOTEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOGmromeecs Te10 Kak HICTOYHUK 3BYKa.

HaGnronenue orpa)keHust U IpesioMIICHUSI MEXaHUYECKUX BOJIH.

HaGmonenue untepdeperHmu u Audpakiinu MEXaHUYECKUX BOJIH.



3BYKOBOM PE30HAHC.

HaGmroneHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYI0M U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPETTOMIICHUE,
noJigspu3anus, AMppaKuus, uHTephepeHIusl.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsMoiMHENHOE pacnpOCTpaHEHHE CBETa B
oxgHopoaHou cpexne. JIyd cBera. ToueUHbIM HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoeHue mzoOpaxkeHHil B
IJIOCKOM 3€pKaJie.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIIEHHUS CBETa. AOCOJIFOTHBIN MOKa3aTelb
npenomiienus. [loHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yroia moJIHOTo
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro cBeta. LIBerT.

Cobuparomue u pacceuBarolie  JHUH3BI. Tonkas JIUH3A.
DoKyCHOE paCCTOSTHUE U ONTUYECKasi CUjia TOHKOM JuH3bIL. [locTpoeHue
n300pakeHU B COOMPAIOIIUX M paccerBaKONIUX JuH3aX. DopMyia TOHKOM JIUH3BI.
YBenuueHue, 1aBacMoe JINH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

Bonnosas ontuka. Untepdepeniius cBera. KorepeHTHbIE HCTOUYHUKH.
VYcnoBust HaOMIOIEHN MAKCUMYMOB 1 MUHUMYMOB B HHTEp()EepeHIIMOHHOM
KapTHHE OT JIBYX CUH(]A3HBIX KOT€PEHTHBIX UICTOYHUKOB.

Hudpakuus ceera. [Judpakumronnas pemérka. Y cioBue HaOI0AeHUS
[JIABHBIX ~ MaKCUMYyMOB Opy TMAaJeHUM  MOHOXPOMAaTUYECKOTO CBETa
Ha TU(PAKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceerta.

TexHuueckne ycTpoilcTBa U MPAKTUYECKOE PUMEHEHUE: OUKH, JTyTIa,
doToamnmapar, MPOCSKIIMOHHBIN anmapar, MUKPOCKOTI, TEJIECKOI, BOIOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TIOJSPOU/I.

Jlemoncmpayuu

[IpsiMonuHEHOE pacpoCTpaHEHUE, OTPAKEHHUE U MPEJIOMIICHUE CBETA.
OnTudeckue mpudopsI.

[TonHoe BHyTpeHHEE OTpaxeHue. Mozens CBeToBoA.

HccnenoBanne cBOMCTB n300paKeHUI B JIMH3AX.

Moaenn MUKpOCKoOMa, TeJIECKOIa.

Ha6monenne naTepdepeHInm CBETA.

Ha6monenue nudpaxuuu ceera. Habmogenue

JUCIIEPCUU CBETA.



[lonydeHue cniekTpa ¢ TOMOIIBIO TPU3MBI.

[lony4yenue crnekTpa ¢ HOMOILIBI0 AUPPAKLUOHHON PEIIETKY.
HaGmronenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul
N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanuie cBOWCTB M300paKeHU B JIMH3AX.
HaGmonenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crielIHAJIBLHOI TEOPUM OTHOCHUTEIBLHOCTH

['panuuibl MPUMEHUMOCTH Kiaccuueckod MexaHuku. I[locTymaTsl cnenuanbHON
TEOPUU OTHOCUTENHHOCTU: MHBAPUAHTHOCTH MOJYJSl CKOPOCTH CBETa B BAKyyMeE,
OPUHIIMIT OTHOCUTENIbHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTU. 3aMeJIJIeHUE BPEMEHU M COKpalleHHE
JUTMHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3b Macchl ¢ SHEPruel U UMITYJIBCOM PEISITUBUCTCKON YaCTULIBI. DHEPTuUs
TIOKOSI.

Paznen 7. KBanToBasi puszuka
Tema 1. Dnemenmeot keanmoeou onmuxku
®dotonbl. Dopmyna [lnanka cBs3u SHEPTHU (POTOHA C €T0 YACTOTOW. DHEprus

U UMITyJbC (OTOHA.

OtkpeiTre u uccienoanue Gporodrpdexra. OnbiTel A. I'. CToneroBa. 3aKoHBI
dororddexra. YpaBuenue OunmTeitHa s porodddekra. «KpacHas rpanuiiar
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE ICHCTBHUE CBETA.

TexHuueckre yCTpOWCTBA W MPAKTHUYECKOE MPHUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdekT Ha YyCTaHOBKE ¢ IIMHKOBOM TUTACTHHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoTOADeKTa.

Ceerouon.

Conneunas O6atapes.

Tema 2. Cmpoenue amoma

Moguens atoma Tomcona. OnwiTel Pesepdopa o paccesHuro o -4acTwil.
[Inanerapnas Mmogxens aroma. Iloctynmatel bopa. M3nydyenue wu mnorionieHue



(OTOHOB MpHU MEPEX0Jie aTOMa C OJHOTO YPOBHS SHEPruu Ha Apyroi. Buael
crekTpoB. CIIEKTp YpOBHEW SHEPTUH aTOMa BOAOPOAA.

BosHoBsie cBolicTBa yacTull. Bonnsl ae bpoina. KopnyckynspHO-BOITHOBOM
Iyau3M.

CHOHTaHHOE U BBIHYKJAEHHOE U3JyUYCHHUE.

TexHuyeckue yCTpOWCTBAa U MPAKTUYECKOE NMPUMEHEHUE: CIEKTPaJIbHBIN
aHau3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnuens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI JIa3epa.

HaGmonenue nuHeRvyaThIX CIIEKTPOB U3TYUESHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomoi

HaGmonenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe a0po
OKCIEPUMEHTHI, JTOKA3bIBAIOIINE CJIOKHOCTh CTPOCHHS snpa. OTKphITHE

paguoaktuBHOCTH. OmbIThl Pesepdopna mo ompeneneHuio cOCTaBa paguoaKTHBHOTO
uznyuenus. CoiicTBa anbda-, 6era-, raMmMa-u3IydeHus.
BnusiHue panroakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA U HeWTpoHa. HykimoHHast Mmojaens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uucio sapa. M3oTonst.

Anbda-pacnan. DNEKTPOHHBIN U MO3UTPOHHBIN Oeta-pacna.
["'amMan3inyuenue. 3aKOH paAMOAKTUBHOTO pacmaja.

DHeprusi CBsI3U HYKJIOHOB B szipe. SnepHbie cuibl. JledekT Macchl sapa.

Snepnbie peakuuu. JleneHne u CUHTE3 sAEp.

Anepnsiii peakrop. TepMmosepHbiii cuaTe3. [IpoOiemMbl U MepCIIeKTUBEI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACTIEKThI IAEPHON SHEPTreTUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAOJIIOICHUS ¥ PETUCTPALIAN AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIe B3auMOACHCTBUSA. EAMHCTBO (hr3nveckoit KapTUHBI MUPA.

TexHnueckne yCTpOMCTBA U MPAKTHUYECKOE MPUMEHEHHUE: TO3UMETP, Kamepa
Bunbcona, simepHbIii peakTop, aToMHas Oomboa.

Jlemoncmpayuu

CuéTynK HOHU3UPYIOUIUX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamopnule pabomsi ccnegoBanue

TPEKOB YacTil (1o TOTOBBIM (poTorpadusim).



Pa3nen 8. Di1eMeHTBHI aCTPOHOMUH M ACTPOPU3NKH
Oranel pa3BUTUA acTpoHOMUH. [IpuKkiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMMUH.

Bun 3Bé3mHoro nHeba. Co3Be3ausi, sipKue 3BE3MBI, IUIAHETHI, UX BUIUMOE
JBUYKCHHE.

Conneunas cucrema.

Connue. ConHewyHass akTUBHOCTh. McTounuk sHeprun CojiHIA U 3BE3N.
3BE3MBI, UX OCHOBHBIE XapAaKTEPUCTUKHU. JlMarpamMma «CIIEKTpajbHBIA KJIacc —
CBETUMOCTB». 3BE3/bl TIJIABHOW IIOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY JUIsl 3BE3] IVIABHOW IIOCIEIOBATEIBHOCTU. BHYyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEICTABICHUS O MPOUCXO0XKAEHUU U 3BoMtonMu ConHua u
3BE3/1. DTaIlbl )KU3HU 3BE3].

Muieunbiii ITyTe — Hama ['amaktuka. Ilonoxkenwe m nuxenue CoJiHIa B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapbl. UEpHBIE IBIPBI B sSApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe usiryueHue.

MacmrabHas ctpykrypa BeenenHoii. MeTaranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabarooenus

HaGmronenust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOXKEHUH JI ONpe/ieNieHus MOJI0KEHUsI HeOECHBIX 00bEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Ausi CEeBEpHOTO MOIYyIIApUs U SIPKUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, maner, Mieuroro I1ytw.

O600maroiee NOBTOPEeHUE

Ponr ¢usukn u acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIMAJILHOM M 3TUYECKOM cepax AesITeIbHOCTH YeTI0BEKA, POJIb U MECTO (DHU3UKHU U
ACTPOHOMHH B COBPEMEHHOW Hay4YHOU KapTUHE MUPA, POJb (PU3NUECKON Teopun B
dbopMupoBaHUY TpEACTaBICHUN 0 (PU3NYECKOI KapTHHE MUPA, MECTO (HU3HUECKOU
KapTUHBI MHpa B OOImEM psAay COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABIEHUN O PUPOJIE.

MexnpeaMeTHbIe CBA3U

Nzydenune kypca ¢uzuku 06a30Boro ypoBHs B 11 Kjacce OCyIIECTBIISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEIMETHBIX CBA3C€H C KypcamMu MaTE€MaTHKH,
OMoNOTHN, XUMUH, TeoTpaduu U TEXHOIOTHH.

Meowxcnpeomemmnvle nousmusi, CBA3aHHbIE C HW3YyYEHHEM METOJOB HAyYHOIO
MO3HAHMS: SIBJICHHE, HAay4YHBIM (akT, rumnore3a, ¢u3MUecKas BEJIMYHUHA, 3aKOH,
Teopusi, HAOII0IEHHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIETh, U3BMEPECHUE.



Mamemamuxa: peNICHWE CUCTEMbl YPaBHCHUW, TPUTOHOMETPHYCCKHE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTCHC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXKJIECTBO, BEKTOPHI M MX TPOCKIMH HA OCH KOOPAHWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJHBIC D3JEMEHTAPHBIX (DYHKIUH, MPU3HAKH IOJA00US TPEYTrOJIHHUKOB,
onpeiesIeHUe TUIOIAIU TIIOCKUX GUryp u o0bEéMa Tell.

buonoeus: »snextpudeckue SBICHUS B KUBOW MpUpOAE, KojeOaTelabHBIC
JIBUKECHUS B )KMBOU MPUPOJE, ONITUYECKUE SBJICHUSA B )KUBOW IPUPOJE, ACUCTBUE
paavanyvu Ha KUBBIE OPraHU3MBI.

Xumus: CTPOEHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAITMYECKON PEIIETKH, CTICKTPaTbHBIN aHAIN3.

leoepaghusi:  marHuTHBIE TIONIIOCA 3€MJIM, 3aJ€XH MAarHUTHBIX Py,
dboTochEMKA 3eMHOM TOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSICEHU.

Texuonocusi: NUHUU QJICKTpoOIICpcaad, TICHCpATOp ITICPECMCHHOIO TOKa,
QJICKTPOABUTATCIIb, WHAYKIMUOHHAA II€Yb, paaap, pa)II/IOHpI/IéMHI/IK, TCJICBU30D,
AdHTCHHA, TGJ'IG(i)OH, CBq-HG‘IB, HpOCKHHOHHBIfI arIrapar, BOJOKOHHAsA OIITHKA,
COJIHCYHAaA 6aTapesL



IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUASA

OcBoenne yueOHoro mpeamera «Dusmka» Ha ypOBHE CpPETHETO OOIIETo
oOpazoBaHus (6a30BbIA YPOBEHB) JOKHO OOECIEUUTh JOCTHUKEHHUE CICAYIOUUX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMMPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS yueOHOro npeamera «Dusnka» A0MHKHBI
OoTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOY4YalOIIMXCA PYKOBOJCTBOBATHCA
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX  BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOIIUX
TPAJIULUOHHBIM LIEHHOCTSIM POCCHUICKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
OTbITA W OMBITA JCSATEIBHOCTU B MPOLIECCE peain3alliil OCHOBHBIX HANpaBlICHUN
BOCIUTATENIbHON JESTEIBHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaxaaHCKOro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMH 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOIO 4YJ€Ha POCCHUHCKOrO O0OINeCcTBa; MPUHATHE TPAJAUIIMOHHBIX
OOIIIEYeIOBEYECKUX  T'YMAaHUCTUYECKMX M JEMOKPATHMYECKHX  I[EHHOCTEH;
TOTOBHOCTh BECTU COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX TPAKIAHCKOT O
o0IIecTBa, y4acTBOBAaTh B CAaMOYIPABIEHUH B 00pa30BaTeIbHON OpraHu3allNyg;

yYMEHHUE B3aUMO/JICCTBOBATh C COLIMATIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
uX (QYHKIUSMU M Ha3HAYEHUEM; TOTOBHOCTh K TYMaHHMTapHOU u

BOJIOHTEPCKOM  JCATENBHOCTH; 2) MNATPUOTHYECKOIo

BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH POCCUMCKON TPayKIaHCKON HICHTUYHOCTH, TATPHOTU3MA;
LIEHHOCTHOE OTHOIIIEHUE K FOCY/IapCTBEHHBIM CUMBOJIaM, IOCTUKEHUSIM
POCCHUHCKHX YYEHBIX B 001aCTH (DU3HUKH U TCXHUKH, 3) TyXOBHO-HPABCTBEHHOTO
BOCHUTAHMA: CHOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSA, ATHYECKOTO
MOBEACHUS;  CIIOCOOHOCTh OIICHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC
pelieHus, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM
YHuCle B JEATEIbHOCTH Y4E€HOT0; OCO3HAHWE JIMYHOIO BKJIAJa B MOCTPOEHUE
yCTOHUMBOTO Oyaymiero; 4) 3¢cTeTHYeCKOro BOCTTUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsl SCTETUKY HAYYHOTO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;

5) TpyaoBoro BOCHHTAHHMS: WHTEPEC K  pa3IUYHBIM  cdepam

po¢eCCUOHANIbHON EATEIbHOCTH, B TOM



YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIaHBI,
TOTOBHOCTh M CHIOCOOHOCThH K 00OPa30BaHUIO U CAMOOOPA30BaHUIO B 00J1aCTH
(GU3UKU HA MPOTSKCHUU BCEH JKU3HU; 6)

IKOJIOrH4eCKOr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTb IKOJOTUYECKON KYJIbTYpPbI, OCO3HAHHE INI00AIBHOIO
XapakTepa KOJIOTHUECKUX MPo0IieM; TUIAaHUPOBAHUE U OCYLIECTBICHUE TEUCTBUN B
OKpY’KaroIllel Cpelie Ha OCHOBE
3HaHMS 1eJied yCTOWYMBOTO pa3BUTHUS YEJOBEYECTBA;  PACLIMPEHHE OIbITa
JEeSTEIBHOCTH IKOJIOTMYECKON HANMpPaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 10 QU3MKe; 7)
LHEHHOCTH HAYYHOI 0 MO3HAHUS:

c(hopMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUA (PU3MYECKOW HAyKH; OCO3HAHME IICHHOCTH HAy4YHOMU
NEATeNIbHOCTH, TOTOBHOCTh B Tpollecce M3y4eHUs (U3UKH OCYIIECTBIISATH
MPOEKTHYIO U UCCIIEA0BATEIBbCKYIO AEATCIIbHOCTh MHANBUIYAJILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3naBaTesibHBIE YHUBEPCAJbHbIE yUeOHbIe AeiicTBUA ba3oBbie
JIOTHYeCKUe TeHCTBUSA:

CaMOCTOSATEIbHO  (POPMYJIHMPOBATH W aKTyaJlH3upoBaTh  MpoOiemy,
paccMaTtpuBaTh €€ BCECTOPOHHE; OIPENEsATh LEIU JACSITEIbHOCTH, 3a]aBaTh
napaMeTpbl U KpUTEPUU UX
JOCTH>KEHUS; BBISBIATH 3aKOHOMEPHOCTH M IPOTHBOPEUYUS] B PACCMATPUBAEMbBIX
bu3uYecKuX SBICHUSIX; pa3pabdaTbiBaTh IUIAH pPEIICHUS MTPoOJIeMbl C Y4ETOM
AHAJIN3a UMEIOIIUXCS
MAaTEPUAIBHBIX W HEMAaTEpPUAIIbHBIX PECYpPCOB; BHOCHUTb KOPPEKTHUBBI B

JNEATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLICHUMBATh PUCKHU IIOCIEACTBUUA JEATEIBHOCTH;,;  KOOPAUHUPOBATH U

BBITIONHSATH PabOTy B YCIOBUSX PEaIbHOTO,

BUPTYaJIbHOTO ¥  KOMOWHUPOBAHHOTO  B3aWMOJICHCTBHUS, pa3BHUBATh

KpEaTUBHOE MBIILICHUE MPU PEUICHUN KU3HEHHBIX TPOOJIEM.

ba3oBble ucciiegoBaTebCKue AeMCTBHS .
BJIJICTh HAYYHOW TEPMHUHOJIOTHEN, KITFOUEBBIMU MOHITUSIMHU U METOJIaMHU
duznuecKoi HAyKH;
BJIaJI€Th HABBIKAMH Y4€OHO-HCCIIEI0BATEIbCKOW U MPOEKTHOM IEATEILHOCTH B
o0ylacTu (pU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOHUCKY



METOJIOB pelIeHus 3ahad (PU3NYECKOIro COAECpP)KaHUSA, MPUMEHEHHIO Pa3IMYHbIX
METO/IOB MO3HAHUS; BJIAJETh BUJAMU AESITEIbHOCTH MO MOJIYYEHHIO HOBOT'O 3HAHMS,
€ro MHTEepHpeTalnuy, npeoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMYHBIX Yy4e€OHBIX
CUTYyallUsX, B TOM YHCII€ IPU CO3[JaHUU YUEOHBIX MPOEKTOB B 00JACTH (PU3UKWU;
BBISIBJISITh PUYUHHO-CIICJICTBEHHBIE CBSI3U M aKTyaJlIM3MPOBaTh 3a/1a4y, BbIJBUTAThH
runore3y e€ pelieHusl, HAXOAUTh apPryMEHThl Jisi JOKa3aTelbCTBA CBOUX
YTBEP)KJIEHUM, 3a/laBaTh MapaMeTpbl U KPUTEPUU PEIICHMs; aHAIU3UPOBATH
MOJIYYEHHbIE B XOJ€ PELICHHUs 3aJaud pPe3yJbTaThl, KPUTUUYECKH OLEHUBATH UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HM3MEHEHHE B HOBBIX YCJIOBHUSX; CTaBUTh H
dopMynrpoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTeIbHON

JEeSATENbHOCTH, B TOM YHCIE MPU HM3YYCHHH (PU3MUKHU; JaBaTh OLICHKY HOBBIM

CUTYallUsIM, OLIEHUBATHh MPUOOPETEHHBIN OMbBIT; YMETh IEPEHOCUTDH 3HAHUS 1O

(du3MKe B MPAKTUYECKYIO 00J1aCTh
KU3HEJEATEIbHOCTH; YMETh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX

oOJnacTeil; BBIABUTATh HOBBIE UCH, NIPEJIaraTh OPUrHHAIBHBIC TTOIXO/IbI

U PEILCHUS; CTaBUTh MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE

aJbTEPHATUBHBIC PEILICHHUS.

Pa6ora ¢ unopmanueii:

BJIAJIETh HABBIKAMM IOJIy4€HUs MHPOpMaLuU (U3NYECKOTO COAECpPNKaHUS W3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEILHO OCYIIECTBJISATh IIOUCK, aHaJM3,
CUCTEMAaTH3allMI0 U HHTEpIpeTaluio HH(pOpMAaLMK pa3IudHbIX BUAOB U (opM
NPEACTaBICHUS; OLEHUBATh JOCTOBEPHOCTh HMH(OPMALUK; HUCIOJIb30BATh CPEACTBA
MH(POPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTUN B PEILICHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 3aJad C cOOJIoJIeHueM TpeOoBaHUil
APrOHOMUKH, TEXHUKH O€30M1aCHOCTH, TUTUEHBI, pecypcocOepeKeHus], IPaBOBbIX U
ATUYECKUX HOPM, HOpPM HH(POPMAIMOHHOM OE€30MacHOCTH; CO37aBaTh TEKCTHI
(bU3HUIECKOro CoJIepKaHUs B Pa3IUIHBIX (hopMaTax ¢
yu€TOM Ha3HaYeHUs MH(POpPMAIUH U LIEJIEBOM ayJUTOPHH, BEIOUpasi ONTUMAIbHYIO
(GopMy npeacTaBICHUS U BU3YyaTU3aLUH.

KoMMyHHKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbI€e 1eHCTBUSA:
OCYIIECTBIIATH OOIICHNE HA YPOKaX (PU3HKH U BO BHE-YPOUHOU JCATCITLHOCTH;
pacrio3HaBaTh  MPEANOCBUIKM  KOH(MIMUKTHBIX CHUTyalldd W CMSTYaTh

KOH(JIMKTBI; pa3BEPHYTO H JIOTHYHO H3Jaratb CBOKO TOYKY 3PEHHUS C
HCIIOJb30BaHUEM

SI3BIKOBBIX CPEJICTB; IMOHUMATh M MCIOJb30BATh MPEUMYIIECTBA KOMAHAHOU U
WHAUBUYaJTbHON

paboTHI; BHIOMpPATh TEMAaTUKy W METOJABI COBMECTHBIX JCHCTBHUM C Y4ETOM OOIIUX



MHTEPECOB U BO3MOXHOCTEH Ka)XKIOI0 4YJIE€HA KOJUICKTHBA, IPUHUMATH EIHU

COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATE U KOOPAMHUPOBATH JACHUCTBUA IO €€

JOCTVDKEHUIO: COCTABJIATH IUJIaH JEUCTBUM, paCIpENeaTh pOian ¢ Y4ETOM MHEHUH

YYaCTHUKOB, OOCYKJaTh PE3ylbTaTbl COBMECTHOM pPaOOThI; OIIEHMBATh Kaue€CTBO

CBOEI0 BKJIaJa U KaKI0I'0 y4aCTHUKA KOMaH/IbI B

o0l pe3yapTaT Mo pa3padOTaHHBIM KPUTEPUSIM; NpeajaraTb HOBbIE MPOEKTHI,
OLICHUBATbH UJICH C ITO3ULIUU HOBU3HHBI,

OpPUTMHAJIBHOCTH, IIPAKTUYECKONM 3HAYUMOCTH; OCYILECTBIIATh ITO3UTUBHOE
CTpaTEernyecKoe MOBEACHNUE B PA3IMYHBIX

CUTYalUsX, IPOSBIATH TBOPUECTBO U BOOOPaKEHHE, OBITh MHULIMATHBHBIM.

PeryasiTuBHbIe YHUBepcajbHble y4yeOHble eiicTBHs CamMoopraHmsamnus:
CaMOCTOSTEIIbHO OCYUIECTBIISATH MMO3HABATENbHYIO JEATEIBHOCTh B 00JACTH
Gu3MKM W aCTPOHOMHUH, BBISBIATH NPOOJEMBI, CTaBUTh U (OPMYIHPOBATH
COOCTBEHHBIE 3aJ]a4M; CAMOCTOSITEIbHO COCTABJIATH IJIaH PEUICHUS! PacUETHBIX U
KayeCTBEHHBIX 3a/lay, IUIaH BBIMIOJIHEHHUS TMPAKTHYECKOW paboThl € Yy4ETOM
UMEIOIIUXCST PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEW M TMPEANOYTEHUI; /1aBaTh
OLIEHKY HOBBIM CUTYaLHsIM;
pacHIMpATh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;
JieaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €r0, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEILICHUE; OLIEHUBATH MPUOOPETEHHBIN OMBIT; CHOCOOCTBOBATH
(GbOpMHUPOBAHUIO U MPOSIBICHUIO SPYIAUIIUN B 00J1aCTH

(bM3UKH, TTOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN M KYJIBTYPHBIH YPOBEHD.
CaMOKOHTPOJIb, SMOIMOHAJILHBIA HHTEJLJICKT:
JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B I€SITEIILHOCT,
OLICHUBATh COOTBETCTBUE PE3YJbTATOB LIENISIM;

BJIQ/JI€Th  HABBIKAMHM  [O3HABATENBbHONW  pedlieKcCMM  Kak  OCO3HAHHS
COBEpIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX IIPOLECCOB, HX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUH ISl OLIEHKH CUTYaIluH, BBIOOpa BEPHOTO
pelIeHus; yMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS MO UX
CHUKEHHUIO; IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX PH aHAIIU3E PE3YJIbTATOB
NESTENHHOCTH; MPUHUMATD €051, TOHNUMAasi CBOM HEJOCTATKH U IOCTOUHCTBA,
NPUHUMATh MOTHBBI M APTYMEHTHI APYTUX NPU aHATN3€ Pe3yIbTaTOB JEATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKHU.

B npouecce 10CTUX EHNS TUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS IPOTPaMMBI 1O
dbu3Mke [ YpPOBHS CpeaHero oOmero oOpa3oBaHMs Yy  OOyYaroIIUXCs



COBEPIIEHCTBYETCS AMOITMOHALHBIN WHTEIIIEKT, MIPEATOIar Ao A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AIMOLIMOHATIEHOE
COCTOSIHUE, BUJCTh HAINPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAIBLHON CQEpHI,
OBITh YBEpPEHHBIM B ce0e; caMOperyJIMpOBaHUS, BKIIOYAIOIIETO CaMOKOHTPOIb,
yMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEICHHE, CIIOCOOHOCTH
aIanTHPOBATHCA K 3MOIMOHAIBHBIM W3MECHEHUSM WM TPOSBIATH THOKOCTH, OBITH
OTKpPBITBIM HOBOMY; BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIONIEH CTpEMJICHHE K
JOCTIKEHUIO TICJIM U YCIEXY, ONTUMHU3M, HHUIIMATHBHOCTh, YMEHHUE JIEHCTBOBATH
UCXO/S U3 CBOMX BO3MOYKHOCTEH; SMITATHH, BKITIOUYAIOIIEH CITOCOOHOCTh MTOHUMATh
IMOIMOHAILHOE COCTOSTHUE JPYTHX, YYUTHIBATh €r0 MPHU OCYIIECTBICHHU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHIO U COICPEKUBAHUIO; COIMATBHBIX HAaBBIKOB,
BKJTFOYAOIIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMHU JTFOABMH, 3a00TUTHCS, MPOSIBJIATH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

NHNPEAMETHBIE PE3YJIBTATHI

K koniy o6yuenust B 10 ki1acce nmpeqMeTHbIe pe3yiabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (PU3MKH B (POPMUPOBAHUU
COBPEMEHHON HAy4YHOW KapTHHBI MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHUKHU H
TEXHOJIOTMH, B MPAKTUYECKOM JEATEIIbHOCTH JIIOACH; YYHUTHIBATh T'PAHUILBI
NPUMEHEHUS U3YYEHHBIX (U3MYECKHMX MOJENed: MaTepuaiabHas  TOYKa,
WHEpIMAJIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPAOE TeENo, WICaIbHBIA Tas,
MOJICJIM CTPOCHUS Ta30B, KUJIKOCTEH W TBEPIBIX TEJ, TOUYCUHBIN AIECKTPUUECCKUHU
3aps] pH pelieHur GU3NIECKUX 3a/1a4;

pacno3HaBaTh (pu3NYECKUe SBICHUS (TPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpPUHM CTPOCHHMS BEIECTBA U
AIEKTPOJANHAMUKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIUHENHOE JTBUKEHHUE,
CBOOOJIHOE TAJIeHUE TEJl, JBWKEHUE TIO0 OKPYKHOCTH, WHEPIHSI, B3aUMOJICHCTBHE
ten, nuddysusi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE JKUIKOCTEH W TBEPHABIX Tel,
M3MEHEeHHEe O0OBbEMA Tesl MpPHU HArpeBaHUU (OXJIAXKIECHHH), TEIJIOBOE PABHOBECHE,
UCIapeHHue, KOHJEHCAILMS, IUIABJICHUE, KPHUCTAUIM3alUs, KHUIIEHUE, BIIaXKHOCTb
BO3/1yXa, MOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HarpeBaHUHM B 3aKPBITOM COCYJIE,
CBS3b MEXIYy NapaMeTpaMy COCTOSIHUSI Ta3a B M30Mpolieccax, DJIEKTPHU3alus Ted,
B3aMMOJICHCTBUE 3apsiIOB; OMHUCHIBATH MEXAHUYECKOE JIBM)KEHUE, HCIOJb3Ys
du3nYecKue BEJIMYMHBI: KOOPJMHATA, MYTh, MIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
Macca Teja, CUia, UMITYJIbC Tella, KHHETHYECKas SHEePrusl, NOTeHIMaIbHasl YHEPTUsl,



MexaHuueckass paboTa, MeXaHHW4YecKass MOIIHOCThb; MNPH OMUCAHUM TPABUIHHO
TPakTOBaTh (DU3NYECKUN CMBICI HCIOJIB3YEeMbIX BEJIMYUH, UX OOO3HAYCHUS U
€MHULIbI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIONINE NAHHYIO (DU3UUYECKYIO BEIIMUUHY C
JAPYTUMH BEIMYMHAMHM; OMKMCHIBATH M3YYEHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIIOBBIC
SBJICHUSI, HUCIONB3YSd (PU3MUECKUE BEJIMYMHBI: JIaBJICHUE Ta3a, TEMIIeparypa,
CpelHsisi  KHHETUYEeCKas  DHEPrus  XaOTHMUYECKOTO  JBIDKCHHUS  MOJEKYI,
CpEeIHEKBAAPATUUHAS] CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPECHHSS
sHeprus, pabora raza, KO3OQPUIUEHT MOJE3HOTO JEHCTBUS TEIJIOBOTO JIBUTATEIs;
NpH ONHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (DU3UYECKUH CMBICT HCIOJIb3yEeMBIX
BEJIMYMH, WX OO0O3HAYCHWS M CIUHHUIIBI, HAXOJUTHh (DOPMYJIbI, CBSI3BIBAIOIINC
JTaHHYI0 (U3HYECKYIO BEIIMYUHY C JPYTUMHU BEJIUYMHAM; OINUCHIBATH W3YYCHHBIC
AJIEKTPUYECKUE CBOMCTBA BEIIECTBA U DIJICKTPUYECKUE SBJICHUS (TMPOLIECCHI),
UCTIONB3Ysl (PU3UUYECKUEe BETUYUHBI: AJIEKTPUUYECKUM 3apsifl, AJIEKTPUUYECKOe IOoJie,
HAIpsHKEHHOCTD TIOJISI, TIOTEHIMANl, Pa3HOCTh TOTEHIIMAJIOB; TIPH ONMUCAHUH
NPaBWIBHO TPAKTOBaTh (DU3MYECKUH CMBICI HCIOJB3YyeMBIX BCIMYWH, WX
0o003Ha4YeHUs] W EIAWHUIIBI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO
bU3MYECKyI0 BEIMYMHY C JPYTMMH BEIWYMHAMH, aHAIU3UPOBATH (PU3HUUYECKUE
IPOLECChl U SIBJICHUS, HMCHONb3Yysd (U3MYECKHUE 3aKOHBI W TMPUHIIMIIBI 3aKOH
BcemupHoro Ttsarotenusi, |, Il u |l 3akonsl HploTOHa, 3aKOH CcOXpaHEHUSs
MEXaHMYECKOW IHEPTrUM, 3aKOH COXPAHEHHS MMITYJbCa, MPUHIIMI CYNEPIO3UIIUU
CWJI, TPUHIUI PABHOMPABUS HHEPLUUAIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-
KUHETUYECKYIO TEOPUIO CTPOEHHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b CpEAHEM
KAHETUYECKONW OSHEPrHuM TEIUIOBOrO JBMKEHHS MOJEKYyld C  aOCONIOTHOU
TEMIIEPATypoil,  MEepBbIAH  3aKOH  TEPMOJIMHAMUKH, 3aKOH  COXPAHECHHUS
ANIEKTPUUECKOro 3apsiga, 3akoH KyrnoHa, mpu 53TOM pas3nuyaTh CIOBECHYIO
(bopMyNIHpPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAXKEHUE W YCIOBUS (TpaHUIIbI,
00J1aCTH) TPUMEHUMOCTH; OOBSICHATH OCHOBHBIC TMPUHIUIIBI JEHCTBUS MAIIUH,
mpuOOpPOB M TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHS WX OE30MacHOTO
WCIIOJIb30BaHUSI B TOBCEIHEBHOW JKM3HU; BBIMOMHATH DKCIEPUMEHTHI IO
UCCIEeI0BaHNI0 (DPM3HUECKUX SBICHUN U

MPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX W3MEPEHHH, MPU HTOM
dbopmyTHpoBaTh MpoOIEMy/3a/1ady U THIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpATh
YCTaHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, TIPOBOJAUTH OMBIT U (HOPMYITHUPOBATH
BBIBOJIBI; OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEpPEHUsST (PU3MUECKUX BEIIMYMH,
P 3TOM BBIOMPATH ONTUMATIBHBINA CIIOCO0 M3MEPEHUS U UCTIOIb30BaTh N3BECTHHIE
METOJ[bl OLIEHKU MOTPELIHOCTEN W3MEPEHUI; UCCIEIOBATh 3aBUCUMOCTH MEXIY
(Gu3HIECKIMH BEIMYNHAMH C



WCITOJIb30BAaHUEM TIPSIMBIX HW3MEpPEHUH, TpPH ITOM KOHCTPYHPOBATH YCTAHOBKY,
(uKCHpPOBATH PE3YJILTATHI TIOJYICHHON 3aBUCUMOCTH (PU3MUYECKUX BETUYNH B BUJE
TabnHIl U TPaQUKOB, JAEIaTh BBIBOJBI IO Pe3yJbTaTaM HCCIICIOBAHUS; COOIOIATH
npaBuia 0€30MacHOrO TpyAa MpH MPOBEACHUH MCCIEIOBAHUA B paMKaX y4eOHOTO
DKCIIEPUMEHTA, Y4YeOHO-HCCIEIOBATEIbCKOW M TMPOEKTHOH JEeATEIBHOCTH C
WCITOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOHCTB W J1a0OPaTOPHOTO 000PYIOBAHUS;
pemath pacuy€THBIC 3a/la4d C SBHO 3aJaHHON (U3MUYECKOW MOJCIIBIO, HCIIOJB3YS
¢du3nyUecKkre 3aKOHBI U TIPUHIIUAIIBI, HA OCHOBE aHaJu3a yCIIOBUS 3aJa4dl BHIOUPATH
(GuU3HUECKY0 MOJENb, BBIACHATh (PU3WYECKHE BEIMYMHBI W (HOPMYIIHI,
HEOOXOUMBIE ISl €€ pelIeHUs, MPOBOJWTh PAcuéThl W OICHUBATh PEATBHOCTH
MIOJIYYCHHOTO 3HAYCHHS (M3MUECKOW BEIWYUHBI, peliaTh KauyeCTBEHHBIC 3aadM:
BBICTPANBATh JIOTUYCCKH HEIIPOTHBOPECUUBYIO IETIOUKY PACCYKJICHUN C OTIOPOM Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3HUCCKHEC SBICHUS;

MCIIOJIb30BaTh MPH PEUICHUW YYeOHBIX 337ad COBPEMECHHBbIC MH(OpMAIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKA, CTPYKTYPHPOBAHHS, HHTCPIPETAIIMN U TIPEICTABICHUS
y4eOHOM ¥ HAY4YHO-TIONYJSAPHON WHPOPMAIMK, TOJYYCHHON W3 Pa3IMYHBIX
HUCTOYHUKOB, KPUTHYECCKH aHAJIM3UPOBATH MOJyYaeMyl0 WH(OPMAITUIO; IPHUBOINUTH
pUMeEpHI BKIIaJa POCCHMCKHUX U 3apYOEKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, 00BICHEHHE MIPOIIECCOB OKPYKAFOIIETO MUPA, B PA3BUTUE TEXHUKHU
M TEXHOJIOTHIA; UCTIOJIB30BaTh TEOPETUICCKUE 3HAHUS 10 (DU3WKE B MOBCEIHEBHOM
KU3HM I oOecrieueHusi O€30IacHOCTH TMpU OOpallleHHH C MpudopaMu |
TEXHUYCCKUMHU yCTPOMCTBAMHU, ISl COXPAHEHUS 3I0POBbSI M COOJIONCHUS HOPM
DKOJIOTUYECKOTO TIOBEJACHHUS B OKpYyXKawIeld cpeae; paboTath B Tpymme ¢
BBIITOJITHEHUEM Pa3IMYHBIX COITUAIBHBIX POJIEH,

IUIAHUPOBaTh pPabOTy TPYNIbI, pPANUOHAIBHO pAaCHpelesiTh OO0S3aHHOCTH U
TUTAHUPOBAThH JESATCIIBHOCTh B HECTAHJIAPTHBIX CHTYAIHSX, aJcKBATHO OIICHUBATH
BKJIQI KQKJIOTO U3 YIaCTHUKOB TPYIIEI B PEIICHHE PAaCCMATPUBAECMON TTPOOIIEMEI.

K xoniy o0yuenus B 11 kiiacce mpenMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax poiib U MeCTOo (PU3MKH B (POPMUPOBAHUH
COBPEMEHHOM HAay4yHOW KapTUHBI MHpA, B PA3BUTHUM COBPEMEHHOM TEXHUKU U
TEXHOJOTHH, B IMPAKTUYECKON IEITEIBHOCTH JIOJEH, LUETOCTHOCTh M €IUHCTBO
¢u3nuecko KapTUHBI MHpPA; YYWUTHIBATH TPAHUIIBI TPUMEHEHUS W3yYEHHBIX
duznuecknx MOeNel: TOYCYHBIA AIEKTPUYECKUI 3apsij, Jyd CBETa, TOUYCYHBIN
HMCTOYHUK CBETA, siIEpPHAsi MOJIENIb aTOMa, HyKJIOHHAsI MOJEIb aTOMHOTO siApa Mpu
pemieHny (PU3NYECKUX 3a/1a4; paclo3HaBaTh (PU3MUECKHUE SBICHHS (IIPOILECCHI) U
OOBSICHSITh MX Ha OCHOBE 3aKOHOB JJIEKTPOAMHAMHUKA M KBAaHTOBOW (DU3HUKH:
AJIEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMUUECKOE, MATHUTHOE



JNEUCTBUSI TOKA, B3aMMOJCHCTBUE MAarHUTOB, OJJIEKTPOMArHUTHAs WHAYKIHUSA,
JeWCTBHE MAarHUTHOIO TOJIA Ha MPOBOJAHUK C TOKOM U JBUXKYIIHICS 3apsij,
ANIEKTPOMAarHUTHbIE KOJIEOAHUS U BOJIHBI, IPSAMOJIMHENHOE paclpoCTPaHEHUE CBETA,
OTpakeHHue, IMpeloMieHue, UHTephepeHus, AUPPaKIus U MOJApU3alisl CBETa,
nucriepcusi cBeta, porosnexkrpudeckuii 3¢ ekt (pororddexr), cBeToBOE NaBICHUE,
BO3HUKHOBEHHE JIMHEMYaTOro CHEKTpa aToMa BOJOpPOAA, €CTECTBEHHas W
UCKYCCTBEHHAs paJMOaKTUBHOCTD; ONMCHIBATH M3yUYEHHBIE CBOICTBA BEILIECTBA
(3neKkTpuyecKkue, MarHUTHbIE, ONTHYECKHUE, DIJIEKTPUUYECKYI0 MPOBOAUMOCTD
pa3sIUYHBIX Cpell) U DJIEKTPOMArHUTHBIE SIBICHHS (TIPOLECCHI), HCMOIb3YS
¢u3nueckre BEIMYMHBI: DJIEKTPUUYECKUN 3aps]l, CHUJla TOKa, DIEKTPUUYECKOEe
HanpsDKEHHE,  DJIEKTPUYECKOE  CONMPOTHBIIEHHE,  Pa3HOCTh  MOTEHLHUAJIOB,
ANEKTPOABMKYILASA CUjla, padoTa TOKA, MHAYKIMS MAarHUTHOTO TOJIsA, cCHila AMIiepa,
cuia JlopeHua, MHIYKTUBHOCTh KAaTYIIKW, SHEPTUs dJIEKTPUUECKOTO U MarHUTHOTO
noJiei, Mepuo/1 M 4acToTa KojiebaHuil B KOJieOaTEIbHOM KOHTYPE, 3aps/i U CUjla TOKa
B MPOIIECCe FAPMOHMYECKUX DICKTPOMATHUTHBIX KojeOaHui, GokycHoe paccTosHHe
U ONTHYECKAas CHWJIA JIMH3BI, MPU OMUCAHWU TPABUIBHO TPAKTOBATh (PU3UUCCKUM
CMBICJT HCIIOJIb3YEMBIX BEJIIMUMH, UX 0003HAUYCHUS M €IUHUIIBI, YKA3bIBATh
(GopMyIIBI, CBA3BIBAIOIINE JAHHYI0 (U3MYECKYIO BEJIUYUHY C IPYTMMHU BEIUYHMHAMMU;
ONKCHIBATh U3yUEHHbIC KBAHTOBBIE SIBIEHUS U TMPOLIECCHI, MCIOIb3Ys
¢du3nyuecKkre BEIMYUHBI: CKOPOCTh AJEKTPOMATrHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETAa, DHEPTUsl U UMIYJIbC POTOHA, MEPUO]I TIOTypacnaja, SHEPTUs CBS3H
ATOMHBIX siJIep, TP OMKUCAHUHU MTPABUIBHO TPAKTOBATH (PU3MUYECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, X 0003HAYCHUS U EAUHUIIBI, YKA3bIBaTh (DOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMYHMHY C JAPYTMMU BETUYMHAMH,
BBIUUCTISITh 3HAYCHUE (PU3NYECKON BEIMYMHBI; AaHATM3UPOBATh (PU3UUYECKUE
IPOIIECCHI U SIBJICHUS, UCTIONIb3YsS (PU3MUECKHE 3aKOHBI M MPHUHIMIBL: 3aK0H OMa,
3aKOHBI MOCJEI0BATEIFHOTO U MapaIeIbHOTO COCMHEHUS MPOBOIHUKOB, 3aKOH
JIxoyns—JIeHua, 3aKOH JIEKTPOMArHUTHOM MHAYKIIMH, 3aKOH NPSIMOJIMHENHOTO
paclpOCTpaHEHUsI CBETA, 3AKOHBI OTPAXKEHUS CBETA, 3aKOHbI IPEJIOMJICHUS CBETA,
ypaBHEeHHE DUHIITeHa 111 PoTodddhexTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH
COXpaHEHHS UMITYJIbCa, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOro 3apsjia, 3aKOH
COXpaHEHHMsI MacCOBOT'0 YMCIIa, MOCTYJIaThl bopa, 3aKOH paiMOaKTUBHOTO pacnaja,
IIPH 9TOM Pa3IMYaTh CJIOBECHYIO (DOPMYTUPOBKY 3aKOHA, M0 MATEMATHYECKOE
BBIpOXKEHUE U YCJIOBUS (IpaHUIbl, 007aCTH) MPUMEHUMOCTH; ONPEALIATh

HaIpaBJIeHHE BEKTOpa UHAYKIMA MarHUTHOTO MOJISl TPOBOIHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JIopeH1a; CTpOUTh U ONUCHIBATH H300pAKEHHE,
CO3/1aBa€MO€ IIJIOCKUM 3€PKaJIOM,



TOHKOW JIMH30M; BBITIOJHATH SKCIEPUMEHTHI MO HCCICAOBAHHIO (DU3UUECKUX
SIBJICHUM U
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHHA: MPU STOM
dbopmynupoBaTh NpoodsIeMy/3aiady U TUIIOTE3y yUeOHOI0 SKCIIEPUMEHTAa, COOUPaTh
YCTAaHOBKY M3 TPEIJIOKEHHOTO 000PYA0BaHUS, TPOBOAUTH OMBIT U (DOPMYITUPOBATH
BBIBOJIBI; OCYIIECTBIISATH MPSMBIE U KOCBEHHBIE U3MEPEHUS (PU3NUCCKUX BEITMYHH,
IIPY 3TOM BBIOMPATH ONTUMAJIBHBIN CIIOCOO U3MEPEHUS U UCIIOIh30BaTh U3BECTHBIC
METOJBl OICHKHA TIOTPEINTHOCTEH W3MEpPEHUH; HWCCIeI0BaTh 3aBUCUMOCTH
(Gu3HUECKNX BEIMYMH C HCIOIL30BAHUEM TMPSMBIX HM3MEPEHUH: TIpH ITOM
KOHCTPYHUPOBaTh YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTAThI MOJYYCHHOW 3aBUCHMOCTH
(du3HUeCKUX BEITUYHMH B BUC TaOIUI] ¥ rpadUKOB, Je1aTh BBIBOJIBI IO PE3yJIbTaTaM
UCCIICIOBAHUS;, COONIOAATh TMpaBmia OE30MacHOTO TpyAa TPU IPOBEACHHUU
UCCJICIOBAaHNN B paMKaX Y4eOHOT'O SKCICPHMEHTA, Y4eOHO-UCCASA0BATeIbCKON H
NPOSKTHOW JICSITCIIBHOCTH C HCIIOJb30BAHUEM HW3MEPUTEIBHBIX YCTPOUCTB W
nabopaTopHOro 00OPYJIOBaHUS; peliaTh pacyETHBIC 3aJladyd C SBHO 3aJIaHHOM
(Gu3HUECKON MOJICIBIO, MCIOIb3Ysl (PU3NYCCKHE 3aKOHBI M MPUHIIUIBI, HA OCHOBE
aHaM3a yCJIOBUS 3aJa4d BHIOUPATh (PU3NUECKYIO MOJIEb, BBIICIATh (DU3UICCKUE
BEJIMYUHBI U (QOPMYIIbI, HEOOXOIUMBIE ISl €€ PEelIeHUs, MPOBOJUTh PACUETHI U
OLICHMBATh PEAJHLHOCTH MOJYUYEHHOTIO 3HAYEeHUS (PU3NYECKON BEIMYMHBI; peliaTh
KayeCTBEHHbIE 3a/layd: BBICTPaMBaTh JIOTMUECKH HEMPOTHBOPEUUBYIO LEMOYKY
paccy>KJIeHu ¢ OMOpoil HAa M3YyUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE
SIBJICHUSI;

MCIIOJb30BaTh MPH PEUICHUH Y4YeOHBIX 3a7ay COBPEMEHHBbIE WH(OpPMAIUOHHbIE
TEXHOJIOTUU [JIsl MOUCKA, CTPYKTYpPUPOBAHUS, MUHTEPIPETALUH U TPEACTaBICHUS
y4eOHOW W HAyYHO-TIONYJSIPHOW WHGOPMAIIUK, TOJYYCHHOW U3 Pa3IMYHBIX
MUCTOYHUKOB, KPUTUYECKU aHAJTU3UPOBAThH MOJIyd4aeMyt0 UHPOPMAINIO; OOBSICHATD
NPUHIIMIBL JACHUCTBUS MalllMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3iuyvarhb
yCIIOBUS WX O€30MacHOTO HCIIOJIb30BAaHUS B TOBCEIHEBHOW >XU3HU, TPUBOIUTH
MIPUMEPHI BKJIaJIa POCCHMCKUX M 3apyO0EKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH,
B 00BSICHEHHE TIPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
MCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (DU3UMKE B MOBCETHEBHOW >KU3HU IS
oOecrieueHus 0€30MACHOCTH TIPH OOpalleHHH C MPUOOpaMHU W TEXHUYECKUMHU
YCTPOMCTBAMHU, JJIsI COXPAHEHUS 30POBbSI U COOJIIOICHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOIIEH cpefie; paboTaTh B TPYIITE ¢ BHITIOJTHEHUEM PA3IUIHBIX
COIMAJIBHBIX POJIEH, TUTAHUPOBATH Pa0OTy TPYIIBI, PAIMOHAIBHO PACIPEACIATh
00S3aHHOCTH ¥ TUTAHWPOBATH JCSATEIBHOCTh B HECTAHJAPTHBIX CUTYAIUsX,
aJIcKBaTHO OIIEHMBATh BKJIAJ KaXXJOTO M3 YYAaCTHUKOB TPYINIbl B pEIICHUE
paccMaTpruBaeMoOM MPOOIEMBL.



TEMATHUHYECKOE IINTAHUPOBAHUE 10 KJIACC

KoauuecTBo yacon DJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM (ungposeie)
[
e NpOrpamMMbI Konrtpoasnbie | Tpakruueckue | COPA30BATEIBHbIE
Bcero pecypchl
padoTsbI padoThI
Pa3znen 1. ®PUBUKA U METO/IbI HAYUHOTI'O ITO3HAHUS
5 bu6mmoreka [IOK
11 ®u3nKa 1 METOJIbl HAYYHOTO MO3HAHUS https://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kenemarmia 5 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.2 Aunamuxa ! https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Uroro no pazgeny 18

Pazgen 3. MOJIEKYJIAPHASI ®U3UKA U TEPMOJANHAMMUKA
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OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOM bubnuorexa [JOK
31 TEOpUHU 9 https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
3.2 OcHOBBI TePMOMHAMUKH 10 https://m.edso00.ru/7f41bf72
ArperatHble COCTOSIHHS BEILIECTBA. bubnnorexa [JOK
3.3 @®a30BbIE IEPEXOBI 5 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 24
Paznen 4. 9JIEKTPOJANHAMUKA
bu6mmoreka [JOK
4.1 OneKTpocTaTHka 10 https://m.edso0.ru/7f41bf72
[TocTosiHHBIM 2nekTpudecKuid TOK. TOku B bubnuoreka [JOK
4.2 Pa3IMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 68
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (wipposbie)
Ne i/ o0pa3oBaTe/bHbIE
NPorpamMmbl Kontpoasnbie | IlpakTuyeckue
Bcero pecypchl
padoTsbI padoThI
Pazpen 1. QJIEKTPOANHAMUKA
MarnuTHO€ noJie. DIeKTpOMarHuTHAast bubnuorexa [JOK
11 WHIYKIHS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 11
Pazgen 2. KOJIEBAHUS U BOJIHBI
MexaHudecKkue 1 3J1eKTPOMarHuTHbIE bubmuorexka [JOK
21 KoJeOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHudecKkue U 3J1eKTPOMarHuTHbIE bubnuoreka [JOK
22 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
2.3 Onrexa 10 3 https://m.eds00.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIITUAJIBHON TEOPUU OTHOCUTEJBHOCTH
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OcHOBBI cnienManbHOM Teopun bubnuorexa [JOK
31 OTHOCHUTEIHHOCTHU 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3zgen 4. KBAHTOBAS ®PU3UKA
5 bu6mmoreka [IOK
4.1 DJeMeHTHI KBAHTOBOM ONITUKA 6 https://m.eds00.ru/7f41c97¢
bu6mmoreka [IOK
4.2 Crpoenne atoma 4 https://m.edso0.ru/7f41c97¢
bu6mmoreka [JOK
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

bu6mmoreka [JOK
5.1 DJIeMEHTHI aCTPOHOMHUU B aCTPO(DU3HKH 7 https://m.eds00.ru/7f41c97¢
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOLIEE IOBTOPEHHUE
bubnuoreka
4 [HOK

6.1 O6o01aroriee TOBTOPEHHE

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110 [TPOTPAMME

68







IHOYPOYHOE INNIAHUPOBAHHUE 10 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jlata uudpoBkIe
/i Tema ypoxa B Konrtpoabnbie | IlpakTuueckue | uszyuenus oGpasoBare/bHble
cero
padoThI paboThbI pecypeel

®du3nKa — HayKa O MPUPOJE.

1 HayuHble METO/BI TTO3HAHHS 1 brbmiorexa [IOK
OKpPYXKaroIero Mupa https://m.edsoo.ru/ff0c32e2
Porp u  wmecro  ¢usukum B
(dhopMupoBaHUU COBPEMEHHOU Bu6miorexa IIOK

2 = 1
HayqHOW  KapTWUHBl — MHpa, B https://m.edso0.ru/ff0c33e6
MPAKTUYECKOU IEATEIIbHOCTH JIFOACH
Mexanuueckoe NBIDKEHUE.
OTHOCUTENBHOCT ~ MEXAHMYECKOTO Bu6miorexa IIOK

3 ABHkerus. [lepemernienye, ckopocTs, L https://m.edso0.ru/ff0c3508
YCKOPEHHUE
PaBHOMEpHOE TTpsAMOJIMHEHHOE bubnunoreka [JOK

4 JIBIDKCHHE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPSIMOIMHEWHOE bubnnorexa [JOK

5 IIBHOKEHHE 1 https://m.edsoo.ru/ff0c372e

6 CBoOomHOE  maaeHue.  YCKOPEHHE 1 bubnunoreka [JOK

CBOOOIHOTO MaIEHUA

https://m.edsoo.ru/ff0c39cc
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KpuBosmHeliHOE 1BUXKEHUE.

7 JIBIDKEHHE MaTepPUaIbHOM TOUKH 110 bubsmorexa LHOK
OKPY)KHOCTH https://m.edsoo.ru/ff0c3ada

8 [Ipunuun otHocutensHocTy ["anues. bubnuorexa [JOK
HNuepumanbHble CUCTEMBI OTCYETA. https://m.edsoo.ru/ff0c3be8
[Iepssiii 3akoH HproToHa
Macca Tenma. Cwuma. [lpuHnmn

9 CYIEPIIO3UIMK CHJI. BTOpoW 3akoH but6mmoreka [IOK
HbI0TOHA /U151 MATEPHATBHOH TOUKH https://m.edsoo.ru/ffOc3be8
Tperun 3akoH HproToHa st bubnnorexa [JOK

10 MaTepHaTbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMHUPHOTO TsaroTeHus. Cuna

11 TsokecTH.  [lepBas  KOoCcMHYecKas bubnmorexa IOK
CKOPOCTb https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexka [JOK

12 Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduurent tpenus.

13 Cuiia CONPOTHUBIICHUS TIPU IBIKCHUN Bubmorexa IIOK
Tena B KWIKOCTH HIIH rase https://m.edsoo.ru/ff0c3f76
ITocTynarensHo€E M BpalaTeJIbHOE

14 JIBMKEHUE a0COTIOTHO TBEPIOTO Tea. Bu6nuoreka [JOK

Mowment cuibl. [neyo cuibpl. YciaoBus
paBHOBECHS TBEPIOTO Tesa

https://m.edsoo.ru/ff0c41a6
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15

NMnynsc  MarepuanbHOM TOYKH,
CUCTEMBl MAaTEpUAIbHBIX TOYEK.
Nmnynbc cuiibl. 3aKOH COXpaHEHUS
AMITyJbCca. PeakTuBHOE IBUKEHHE

bubmmorexa [IOK
https://m.edsoo.ru/ff0c43d6

16

PaGoTa 1 MOIIHOCTB CUJIBI.

Kunerndeckast sHeprus MarepuaibHON
Toukn. Teopema 00 U3MEHEHUHU
KMHETUYECKON SHEPTUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenumanbHas 3HEPTHUSL.

bu6mmoreka [IOK

[ToreHumaneHass 3HEPrUst  ynpyro
ne(popMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Tena BOIU3U
MOBEPXHOCTH 3€MJIN

https://m.edsoo.ru/ff0c461a

18

[ToTeHnManbHbIe U HETIOTEHIMAIbHBIE
cuiibl. CBsi3b paboThI
HEMOTEHLUAJIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOI SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUS MEXaHHUUYECKOU
SHEPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHas pabota
«HccnenoBanue cBS3M pabOTHI CUJIBI C
W3MEHEHHEM MEXaHHUYECKOW SHEepruu
Tena Ha TpUMEpPEe  PACTHKEHHS
PE3UHOBOTO KI'yTa»
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20

KontponeHast pabota mo Tteme
«Kunemaruka. Jlunamuka. 3akOHbI
COXPAHEHHUS B MEXaHHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHoBHEIC ITOJIOKCHHMS
MOJICKYJISIPHOKHHETUYECKOW TEOPHH.
BbpoyHnosckoe nuxenue. Audpdysus

bubmmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHUS U
B3aUMOJEHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPABIX TEN

23

Macca monekyn. KonnuectBo
BeniectBa. [locrosHnas ABoraapo

24

TemnoBoe paBHoBecue. Temmneparypa

u e€ m3mepenue. lllkana remneparyp
Lenscns

25

Wneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TeMrepaTypa Kak Mepa
cpeaHeld KUHETUYECKOM SHEpruu
JBUKEHUSI MOJIEKYJ. Y paBHEHHUE

MenneneeBa-Knanelipona

bubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lampToHa. I'a30BbIe 3aKOHBI
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JIaboparopHas paboTa
«MccnenoBanue 3aBUCUMOCTH MEXKITY

28 rnapameTpamu COCTOSTHHS
Pa3peKEHHOTO ra3a»
N3onponeccel B HACATBHOM Ira3e U UX bubnuorexa [JOK

29 rpaguveckoe mpeICTaBIeHNE https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOIUHAMHYCCKOU CUCTEMBI U

20 criocoObl e€ m3mMeHeHus1. KommaectBo Bu6nuotexa LIOK
TEIUIOTEI 1 paboTa. BuyTpernss https://m.edso00.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HJI€aTFHOTO
rasa

bu6mmoreka [JOK

31 Bujet Tennonepenatm https://m.edsoo.ru/ff0c5c36
ViaenpHasg TEIJIOEMKOCTL BEIIECTBA.

32 KonnuectBo TEIUIOTHI npu Bubnmorexa IOK
Terionepenade. AauadaTHBINA MPOIIECe https://m.eds00.ru/ff0c5c36
[IepBblii 3aKOH TEPMOJMHAMUKHU U €r0 bubmuorexa [JOK

33 MPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
HeobpaTumocTs mporieccoB B

34 npupoje. Bropoii 3akoH bub6mmoreka IIOK
TePMOMHAMHKH https://m.edsoo.ru/ff0c6230

3 [Ipunuun neiictus u KIIJI rennoBoit bu6mmoreka [JOK

MalllMHbI

https://m.edsoo.ru/ff0c600a
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uxn Kapuo u ero KIIZ{

DKOJIOTHYECKHE MTPOOIEMbI

37 TETUIOOHEPTEeTUKH
O6o06maromuii ypok «MoJteKysipHast bubmmoreka [JOK

38 ¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponsHas pabora no teme

39 «MonexynsapHas ¢pusuka. OCHOBEI bubmmoreka [IOK
TEPMOIHAMHIKI https://m.edsoo.ru/ff0c6a50
[TapooOpazoBaHue 1 KOHIEHCAITHSI. bubnnorexa [JOK

40 Hcnapenne n kunexnue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS M OTHOCHUTEIIbHAS

41 BIIQKHOCTB BO3/yXa. HackleHHbIH brbnmorexa [IOK
nap https://m.edso0.ru/ff0c64d8
Teepnoe Tteno. Kpucramnumueckue u

1 aMorz(bHHe Tela. AHM30TpOIHUS BuGnnorexa LIOK
CBOHUCTB KPHCTAILIOB. Kunkue https://m.edsoo.ru/ff0c65f0
kpuctamibl. COBpEMEHHBIC MATEPUAITBI
[TnaBneHue U KpUCTAILIH3ALINS.

43 VYenbHas TEIUIOTa TUIABJICHUS. bubnnorexa LIOK
CyGmmarms https://m.edsoo.ru/ff0c6708

bu6mmoreka [JOK
44 YpaBHEeHHE TEIIOBOTO OanaHca

https://m.edsoo.ru/ff0c6820
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Onexrpuzanus Ten. DIEKTPUIECKUN

45 3apsan. J(Ba BHMIA DIEKTPUYECKHX bubmmnoreka LIOK
3apsiioB https://m.edsoo.ru/ffOc6bcc
[IpoBoHUKH, JUDIIEKTPUKU U

46 MOJIYIIPOBOTHUKH. 3aKOH COXPaHEHUS bubanoreka LIOK
DIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bcc
B3aumonencTBue 3apsaoB. 3aKoH

47 Kynona. ToueuHbINW 3JCKTPUICCKUN bubmmnoreka LIOK
3apsi https://m.edsoo.ru/ffOc6ce4
Hanpsisk€HHOCTB 311EKTpUYECKOro

48 noJist. [IpunHnmn cynepwnomunn BuGmmotexa LIOK
SMEKTPUIECKHX NONEH. JIMHMH https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaboTa cui 351eKTpoCcTaTH4ecKoro

49 moas. Ilorenmman.  Pa3HocCTh bubnuoreka [IOK
IMOTEHLUAIOB https://m.edsoo.ru/ff0c6f00
IIpoBOIHUKHM W [UIIEKTPUKH B

50 3IEKTPOCTATUIECKOM rnoJie. bubmoreka [IOK
JlvsiiekTprdecKast IPOHUIIAEMOCTh https://m.edso0.ru/ff0c7018

. bubnuoreka [IOK

> uekTpocMrocte. Komaeticatop https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTD TIOCKOTO

52 KOHJIEHCAaTOpa. DHEPrus 3apsiKEHHOTO bubanoreka IIOK

KOHACHCATOPa

https://m.edsoo.ru/ff0c72c0
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53

Jlaboparopuas pabora "U3mepeHwue
ANIEKTPOEMKOCTH KOHIeHcaTopa"

54

[IpuHIMIT [EWCTBUA W NPHUMEHEHUE
KOHJEHCAaTOPOB, KOMUPOBAIIBHOTO

ammapara, ~ CTpYHHOrOo  TIpUHTEpa.
DNeKTpOoCTaTUYECKas 3allHTa.
3a3eMIiIeHHE IEKTPOIpPUOOpOB

55

ONEeKTpUYECKUA TOK, YCIOBUSA €ro
cyuiectBoBaHus. [IoCTOSTHHBIN TOK.
Cuma  TOKA. Hanpsoxenue.
Conpotusnenue. 3akoH Oma s
ydacTKa [enu

56

[locnenosarensHOE, napajuiesabHoe,
CMEIIIAaHHOE COEMHEHHE
npoBoHUKOB. JlaGoparopnas paboTa
«3yyeHne cMemaHHOTO COeIMHEHUS

PE3UCTOPOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH 3IEKTPUUYECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

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

58

3akon OMa a71sl TOJTHOM (3aMKHYTOH)
anekTpuyeckoit nenu. Kopotkoe
3ambikaHue. JlabopaTopHas paboTa
«M3mepenne 3/1C nctouHnka ToKa u
€ro BHYTPEHHET'O COIPOTHUBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0
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59

DEeKTpOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb
CONIPOTHUBIICHUS] METAJIJIOB OT
TemiiepaTypbl. CBEpXIpPOBOIUMOCTh

60

DNEeKTpUUYECKUU TOK B BaKyyMe.
CBoucTBa 3JIEKTPOHHBIX TyYKOB

61

[TonynpoBoAHUKH, UX COOCTBEHHAsI U
MpUMeCcHasi TPoBOAUMOCTh. CBOWCTBA
p—~n-nepexona. [1oaynpoBOIHUKOBBIE

bubmmoreka [IOK
https://m.edsoo.ru/ff0c84ae

puOOPHI

62

DIIEKTPUYECKUHU TOK B PACTBOPaxX 1
pacriaBax 3J1eKTPOIUTOB.
DNEKTPOIUTHYECKAs AUCCOIUALIHSL.
DIIEKTPOJIN3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUH  TOK B rasax.
CaMOCTOATEIbHBIN u
HECaMOCTOSTEIbHBIN pa3psa. MoJIHHSL.

IIna3zma

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

64

DeKTprYeCcKre IPHUOOPHI U
YCTPOMCTBA U UX TPAKTUYECKOE
npuMeHeHue. [IpaBuiia TeXHUKH
0€e301acHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

65

Oo6o06maromuit ypok
«INeKTPOANHAMUKAY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be
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KonTtponsHas pabota o teme

66 «SJIeKTpOCTaTI:IKa. [TocTosiHHBIM . . Bu6snuoreka LIOK
SNIEKTpUHIECKHi TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

PesepsHbiit ypok. KontponpHas padora bubnuorexa [JOK

67 1o Teme "DNeKTpoIMHaMHKa" 1 https://m.edsoo.ru/ff0c8c56
PesepBHbIit ypok. O0001Iat0LINil YpOK bubnuorexa [JOK

68 mo temam 10 kacca 1 https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO HACOB I10
I[MPOTPAMME 68 3 3
11 KJIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne JlaTa uudposbIe
/i Tema ypoka Beero Kontposbnpie | TIpakTHuecKHe | yayyeypus | 00pasoBaTedbHbIE
padoThI padoThI pecypcbl
[TocTosiHHBIE MATHUTHI U X

. B3aUMO/ICVCTBHE. 1}/IaFHI/ITH06 roJe. . Bu6auorexa [JOK
BexTop MaruuTHO! uHyKuuu. JinHun https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKITUH
MarauTtHo€ 1oJie MPOBOIHUKA C TOKOM.

5 OmneIT Opcrena. 1 bubnuoreka [IOK

B3anmonericTBue npoBOJHUKOB C
TOKOM

https://m.edsoo.ru/ff0c98fe
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JlaboparopHas pabota «/3yuenune
MardvTHOI'O IIOJIA KaTylIKHU C TOKOM»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c98fe

[lelicTBUe€  MAarHMTHOrO  TOJS  HY
MPOBOJHUK ¢ TokoM. Cuia Amnepa.
JlabopaTtopHnas pabota
«HMccnenoBanue IeHCTBUS
MOCTOSTHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

bubmmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME€ MarHMTHOTO TMOJISI HA
JBIDKYIYIOCS 3apsOKCHHYIO YaCTHILY.
Cuna Jlopenna. PaGoTa critbr
Jlopenua

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHutTHas uHIyKuus. [lotok
BEKTOpa MarHuTHOM UHAYKIMU. IJ1C

WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
unaykuu dapanes

JlaGopaTopHas pabora
«HccnenoBanue SIBIICHHSI
AIIEKTPOMArHUTHOW HHTYKITUH

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

NunykTuBHOCTH. SBIEHUE
camouHaykuu. 3/1C camonHIyKIuu.
DHeprusi MAarHUTHOTO MOJISI KaTYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600
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TexHuueckue yCTpOMCTBA U HX
IIPUMEHEHHE: ITOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTBI, dJIEKTPOABUTATED,
YCKOPHUTENIM 3JIEMEHTApPHBIX YacTHLI,
VMHJYKIMOHHAs 11eYb

10

O6o6maromuii  ypok  «MarHuTHoe
I10JI€C. SHCKTPOMaFHI/ITHafI UHIOYKOUS»

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

11

KonTtponsHast  pabora 1o  Teme
«MarsauTtHoOe 1none.
SHGKT];)OMaFHI/ITHafI UHAYKOUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOOIHBIE MEXaHHYECKHE
KoJsiebanus. ["apmMoHnueckue
KoJieOaHusI. VYpaBHeHue
TapMOHHYECKUX KOJICOAHMIA.
[IpeBpaienue sHEPrIn

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/1a MaJIbIX KoJieOaHmii Tpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MAcChI Tpy3a»

14

Konebarenbubid koHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHbIE  KONEOaHUS B
UJealbHOM KOJIeOaTeIbHOM KOHTYpE.
AHANOTUS MEXIy MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMU KOJIEOaHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820
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15

®opmyna Tomcona. 3akoH
COXPAaHCHUSA SHCPIrur B UACAJIbHOM
KoJ1e0aTeIbHOM KOHTYpE

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

[IpeacraBnenne O  3aTyXarolIHX
KOJICOaHHSX. BriHyx1eHHBIE
MexaHuyeckue kosiebanus. Pesonanc.
BEIHYXIIEeHHBIE ~ AJIEKTPOMAarHUTHBIC
KojeOaHus

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

17

[IepemenHbIn TOK. CHHYCOMAAIBHBIA
MepEeMEHHBIA TOK. MOIITHOCTH
IIEPEMEHHOT0 TOKa. AMIIIUTYTHOE U
JIEWCTBYIONIEE 3HAUEHUE CUJTBI TOKA U
HaIpsKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoicTso,
nepeaada u notpedaeHne
ANIEKTPUYECKOM SHEPTrUn

19

YcerpoicTBO u MPAKTUYECKOE
MIPUMEHEHHUE AIEKTPUUECKOr0 3BOHKA,
reHepaTopa  NEPEeMEHHOTO  TOKa,
JTUHUH TIEKTporeperad

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

20

DKOJIOrHYecKue PUCKU MIPU
IIPOU3BOJICTBE AIEKTPOIHEPT UH.
KynpTypa ncnosib3oBaHus

QJICKTPOOHCPIUH B IIOBCEIHEBHOU
KHN3HH
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Mexannueckue BOJIHBI, YCJI0OBHUA
pacnpoctpanenus. [lepuoa. CkopocTh

bu6mmoreka [IOK

21 pacnpoCTpaHcHus W JJIMHA BOJIHEL https://m.edsoo.ru/ffOcca54
HonepeqHHe nu HpOI[OJH)HI)Ie BOJIHBI
3Byk. Ckopoctb 3Byka. I['pomKoOCTb bubnuorexa [JOK

22 3ByKa. BeicoTa Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
9J'ICKTpOM3FHPITHBI€ BOJIHBI, UX

23 CBOMCTBA M cKOpOoCTs. Illkana bubmiorexa [IOK
eKTPOMATHUTHBIX BOTH https://m.edsoo.ru/ffOccfe0
[IpyHOMNBI ~ pagvocBs3M U

24 TCIICBUICHUS. Pa3BI/ITI/Ie Cpe)ICTB
cBs13U. Pagnosokamuys
KonTponsnas pabora «Konebanus u bubnuorexa [JOK

25 BOJIHBD https://m.edsoo.ru/ffOcc6f8
[IpsimonuHeliHOE ~ pacnpoCTpaHEHue

26 CBETa B OJTHOPOJIHOM cpeie. Bu6mmoreka [IOK
Toueunerit nctounuk ceera. Jlyq https://m.edso0.ru/ff0cd350
cBeTa
Otpaxenue CBeTa. 3aKOHEI

27 oTpakeHust cBeTa. IlocTpoeHue Brbmmotexa LIOK
W306PaKEHHI B ILTOCKOM 3epKaITe https://m.edsoo.ru/ffOcd4e0
[Ipenomnenue CBeETA. ITonHoOE

- BHyTpeHHee oTpakeHue. [IpenenbHbin Bu6nuoreka [JOK
yron HIOJTHOT'O BHYTPEHHCTO https://m.edsoo.ru/ffOcd7f6

OTpPaAKCHUSA
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29

Jlaboparopnas pabota «/3mepenue

bu6mmoreka [{OK

ImoKa3aTeJid MPEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ffOcd67a

30

JIunzsl. [locTtpoenne n300pakeHuil B
nuH3e. Popmysa TOHKOM JIMH3HI.
YBennueHue JTMH3bI

bubmmoreka [IOK
https://m.edsoo.ru/ffOcddle

31

JlabopaTopHast  paboTta
«HccienoBanue cBOICTB
n300pakeHUH B JIMH3aX)»

32

Jucnepcus ceera. CiioxxHbINA COCTaB
oemoro ceeta. L[et. JITaboparopHas
pabora «HaGmroneHue maucnepcuu
CBETa»

33

Hurepdepentus cera. dudpaxiuys
ceta. JludpaknuonHas pemerka

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

34

HOHepeqHOCTb CBCTOBBIX BOJIH.
HOHﬂpI/ISaI_[I/IH CBCTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTryeckue MpubOpsl U YCTPONCTBA U
yCIOBUS UX 0€30MaCHOTO MPUMEHEHHS

36

Fp AHHIIbI IMPUMCHUMOCTHU
KJaccuuecKord MexaHuku. I1o CTYJIaThI
CIIeUAIbHON TCOpHU
OTHOCUTCIIBHOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862
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OTHOCUTEIIBHOCTh OJHOBPCMCHHOCTH.

37 3aMeuIeHHe BPEMEHH M COKpAIleHUE brbnmorexa LIOK
JUIMHBI https://m.edsoo.ru/ffOcfa42
DHEprusi 1 UMITYJIC PEISTUBUCTCKOH

38 yacTuIbl. CBSI3b MacChl ¢ SHEPrUeH U bubsmorexa LIOK
MMITYJIbCOM. DHEPTHS TIOKOS https://m.edsoo.ru/ffOcfc68

39 KoHnTponsHas padora «OnTHka. bubmmoreka [JOK
OCHOBBI cIelMaNBHON TEOPUHU https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH»
®otonel. Dopmyna [nanka. DHeprus n bubnuorexa [JOK

40 UMITYJIBC POTOHA https://m.edsoo.ru/ffOcfel6
OTkpeiTHE u HCCIIeIOBaHHE

41 dboTtorddexra. OnbiTer A. T bubmuorexa LIOK
Cronerosa https://m.edsoo.ru/ffOcffc4
3akonsl Gororddexra. YpaBHeHHE

42 DwuHmrerHa 11t porodrddexra. brbmmotexa LIOK
«Kpacuas rpanuI@» GoTosdhdhexTa https://m.edsoo.ru/ff0d015e
Hasnenune cBera. OmbiTel I1. H.

43 Jle6eneBa. XuMHUYECKOE ICUCTBHE bubmuorexa TIOK
CBeTa https://m.edsoo.ru/ff0d04a6
TexHuueckue yCTpoHCTBA H

14 MIPAKTUYECKOE  MPUMEHEHHE:

¢dorodnemMeHT,  (HOTOAATYUHK,
COJIHEYHas OaTapesi, CBETO MO/
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Pemenne 3agau 1o reme «DIE€EMEHTHI

bu6mmoreka [{OK

45 KBaHTOBOM OTITUKW https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbITHI

46 Pesepdopna mo paccessHAIO 0-4aCTHIL. bubmorexa HOK

https://m.edsoo.ru/ff0d091a
[InanerapHas Mozaesb aToMa
bubmmoreka [IOK

a1 Iocrynarsl bopa https://m.edsoo.ru/ffod0afa
Nznmyuenne u moriomnieHne (GpoTOHOB

48 IPH IEPEXOIE aTOMA € OJTHOTO YPOBHS but6mmoreka [IOK
SHEpTHH Ha PYToii. BUIBI CTIEKTPOB https://m.edsoo.ru/ff0dOafa

49 BosHoBEIe cBOMCTBA yacTUIl. BOJIHEI bu6mmoreka [IOK
ne bpowis. https://m.edsoo.ru/ff0d0ca8
KopnyckynsipHOBOTHOBOW
TyaTu3M. CrioHTaHHOE u
BBIHYXKJICHHOE U3JTyYCHHE
OTKpBITHE PATMOAKTUBHOCTH. OIBITHI

50 Pesepdhopaa 10 OIpeeIeHHI0 COCTaBa but6miorexa [HOK
PaOAKTHBHOTO H3TyYEHHUs https://m.edsoo.ru/ff0d0fd2
CBoucTBa anbda-, Oera-,
raMMau3Jy4eHusl. Bnusiaue

51

PaAUOAaKTUBHOCTU HA JKHUBBIC
OpraHnu3MbI
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OTKpbITHE IPOTOHA U HEUTPOHA.
N3ortombl. Anbda-pacma.

ONEeKTPOHHBIN u HO3UTPOHHBIN |
Oerapacnaj. ['aMmma-uznyyeHue

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

53

DHeprusi CBA3U HYKJIOHOB B sijpe.
Snepusie  peakuuu.  AnepHbid
peaktop. [IpoOGnemsl, IepCreKTUBHI,
9KOJIOTMYECKHUE aCHEKThl SJIEPHOU
SHEPreTHUKU

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

54

OneMeHTapHble yacTulbl. OTKpbITHE
MO3UTPOHA. MeTO Il HAOTIOICHUS 1
peFI/ICTpaI_[I/II/I 3J'IeMeHTapHI)IX qacTu.
Kpyrasiii cton «@yHaaMmeHTaIbHbIE
B3auMOeuCTBUI. EqUHCTBO
(bM3UYECKOU KapTUHBI MUPA»

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gHoro nHeba. Cospe3nus,
SIPKUE 3BE3/IbI, TUIAHETHI, UX BUAUMOE
nBrkenne. CoTHeyHas CHCTEMA

56

Counuie. ConHeu”as akTUBHOCTD.
Hctounuk suepruu CoJiHIla U 3BE3]1

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/bI ITTaBHOU
[IOCJIEI0BATEIBHOCTU. BHyTpeHHEee
cTpoenue 38€31. COBpeMEHHBIE
IIPEACTABIICHUS O IPOUCXOXKACHUN U
sBosmroniuu CosHIa U 3BE3]
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Muneunsin [1yre — Hama I'anakTuka.
[Tonoxenue u apmxenue CoyiHLa B
lNamaktuke. I'anakruku. YepHsie
JBIPBI B AJIpax rajlakTHK

59

Bcenennas. Pa3zberanue rajiakTuk.
Teopus bosbmoro B3psiBa.
PennkroBoe nznyuenue.
MeraranakTuka

60

Hepemennsie mpoo6ieMbl aCTpOHOMUHT

61

KontponpHast pabota «I1eMEHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o06matomuii ypok. Pons ¢pusuku n
aCTPOHOMHH B  SKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIUAIBHON M
THYECKON cdepax esaTeNbHOCTH
YeloBeKa

63

O6o06matomuii ypok. Poib u mecto
(U3UKK ¥ aCTPOHOMHUU B
COBPEMEHHOM HAYYHOI KapTHHE MUpa

64

O6o6maromuit ypok. Poin

¢u3nyeckoit Teopuu B GopMUpOBaHUH
MIPEACTABICHUI 0 ¢buznueckoit
KapTUHE MHUpa




65

O6o06maromuii ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM
PSIy COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX IIPEICTABICHUN
0 Tpupoie

66

PesepBHBI ypok. MarautHoe nose.
DneKTpOMarHUTHast UHIYKIIHS

67

PesepBubriit ypok. Ontrka. OCHOBBI
cIenaIbHOI TEOpHUH
OTHOCHTEILHOCTH

68

Pesepnsrii ypok. KBanToBas ¢usmka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3UKHU

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

OBIIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIHEYEHHUE
OBPA3OBATEJIBHOI'O TPOUECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIBI JJIAA YHEHUKA

. Ousuka, 10 kmacc/ KacbsHoB B.A., OOmecTBo ¢ OrpaHHMYECHHOU
0TBeTCTBEHHOCTHIO «/IPODA»; Axumonepnoe oOiectBo «M31arenbeTBO
«IIpocBenieHue»

. Ousuka, 11 wmace/ KacbsHor B.A., OOmecTBo ¢ OrpaHHYCHHOM
0oTBeTCTBEHHOCTHIO «JIPODAY; AkiimonepHoe o61iectBo «3narenbcTBo

«HpOCBGIIIGHI/IG»

METOINUYECKHUE MATEPHUAJIBI IJIS1 YUYUTEJIA

[Iporpamma xypca ¢uszuku 111 10—11 kmaccos. bazoBslif ypoBeHb (aBTop B.

A. KacbsiHOB)

YMK «®wusuka. 10 kiacc. ba3zoBslif ypoBeHb»

1. ®uzuka. 10 xmacc. ba3oBbiii  ypoBeHb. YUEOHHUK C DIEKTPOHHBIM
npuioxenueM (aBtop B. A. KacbsiHOB).
2. ®uzuka. 10 kinacc. ba3oBblit ypoBeHb. MeTomnueckoe nocooue (aBrop B. A.

KacpbsiHoB).

3. ®usuka. 10—11 xmaccel. bazoBerit ypoBens. TeTpanb i 1abopaTopHBIX

pabot (aBTOpHI B. A. Kacesnos, B. A. Koposun).



4. ®duzuka. 10—11 xmaccel. bazoBsiit ypoBeHb. Kommuiekt tetpaneit s
KOHTpPOJBHBIX padoT (aBTop B. A. KacksHoB)

5. ®usuka. 10 knacc. JlugakTuueckue KapTouKu-3aaanus (aBTopsl M. A.

VYmakos, K. M. YViakos).

YMK «®usuka. 11 kiacc. ba3zoBblil ypoBeHb

1. ®uzuka. 11 xnacc. ba3oBblii  ypoBeHb. YUEOHUK C DJIEKTPOHHBIM
npuioxenuem (aBtop B. A. KacegaHOB).

2. ®uzuka. 11 kiacc. ba3oBblit ypoBeHb. MeTonnueckoe nocooue (aBrop B. A.
KacesHoB).

3. ®uszuka. 10—11 kmaccel. ba3oBeiii ypoBeHb. TeTpaab s 1abOpaTOPHBIX
pab6ot (aBTopsl B. A. KacesiHoB, B. A. KopoBun).

4, ®duszuka. 10—11 kmaccel. ba3oBeiii ypoBenb. Kommuiekt tetpaneit mis
KOHTPOJIBHBIX paboT (aBTOphl B. A. KacesrHoB, 1. B. Urpsimios).

5. ®uzuka. 11 knacc. Juaaktudaeckre KapTouku-3aaanus (aBTopsl M. A.

Vakos, K. M. Yiakos).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI
CETH

UHTEPHET
1 http://nsportal.ru - connanpHast ceTh paOOTHUKOB 00pa30BaHMS.

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


http://nsportal.ru/
http://markx.narod.ru/pic/

3 http://festival.1september.ru/articles/ - pecTuBans megaroruueckux uac

«OTKPBITBIN YPOK».
4 http://www.fizika.ru/ - caidt mist yauteneit GU3MKU U MX YICHUKOB.

5 http://www.physics.ru/ - matepuaisl Mo Gpu3mKe.
6 www . ege .edu.ru - uaopmarmonssiid mopran EID.

7 http :// school - collection . edu . ru/ - equnas komtexius LJOPoB


http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
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