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MHNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS Ha ypPOBHE CpEAHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHUI K pe3ysbTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Ttakxke c y4€toM ¢eaepaibHON pabouell MporpamMmbl BOCHHUTAHUA U
KOHIENINK TpernogaBaHusi ydeOHoro mnpeamera «dusmka» B 00pa30BaTEIbHBIX
Opra”Hu3alusIX Poccniickon ®enepanun, peann3yoImuX OCHOBHBIE
o0OpazoBarenbHbIE MPOTPAMMBI.

ConmepxaHue mnporpamMmbl 1O (U3MKE HaIpaBlIeHO Ha (opMHUpOBaHUE
€CTECTBEHHO-HAYYHOH KapTuHbl Mupa oOyuatomuxcss 10-11 xmaccoB mipu
oOyueHuH ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESTEILHOCTHOIO
nonxona. I[lporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pE3yIbTaTaM
oOyueHus, a TaKXKe YYUTHIBAET HEOOXOAMMOCTh pealM3alli MEXIPEIMETHBIX
CBA3€H (U3BHKM C €CTECTBEHHO-Hay4YHbIMU Yy4Ye€OHbIMU INpeaMeramu. B Hel
ONPENENSIIOTCA OCHOBHBIE LIENIM M3Y4YeHUs (PU3MKUA HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsl, TUIAHUPYEMBIE PE3yIbTaThl OCBOECHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbBIC, PpeIMETHBIC (Ha 0a30BOM yYpPOBHE).

[Iporpamma no (u3uKe BKIIOYAET:

e INIAHUPYEMbIE PE3YNIbTATHl OCBOEHUS Kypca (U3HKM Ha 0a30BOM ypOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI 10 TOJaM 00yUEeHUS;

e coziepkanue yueOHoro npenmMera «dusuka» no rogaM oOy4eHHs..

®du3rka Kak Hayka O Haubosee OOMMX 3aKOHAX MPHUPOIbI, BHICTYIAs B
KauecTBe y4eOHOro MmpeameTa B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxarorieM mupe. LlIkonbHbIN Kype Ppusuku — cucteMooOpa3yromnui
I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3HUECKHUE 3aKOHBI
JeXaT B OCHOBE TIPOILIECCOB U SIBICHUM, HM3ydaeMbIX XWUMHUEH, OHMOJIOTHEH,
busudeckorr reorpadueir u actpoHomuen. Vcnonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  ONpeAeNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJYYEHUS HOBBIX MATE€pUAIOB C 3aJaHHBIMH CBOMCTBAMHM U JIPYTHX.
N3yuenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaJg B (OPMUPOBAHHME €CTECTBEHHO-
HAy4YHOU KapTUHBI MHpa oOydarouiuxcs, B (OpMUpPOBAHHUE YMEHHN MNPUMEHSThH
HAy4YHbI METO]I TO3HAHUS NP BHITOJHEHUN UMHU YUEOHBIX UCCIIEIOBAHUN.

B ocHoBy kypca ¢Gu3ukud i YpOBHSI CpEIHEro o0O0mIero oOpa3oBaHUs
MOJIOKEH PsA WAEH, KOTOpPhIE MOYKHO pacCMaTpuBaTh Kak MPUHUUIIBI €ro
OCTPOEHHMUSI.



Hoea yenocmnocmu. B COOTBETCTBMM € HEH KypcC SIBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepuaj U3 BCEX paseioB (M3MKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (DU3HKU
o0bequHEH BOKpPYr (U3MUECKHMX Teopuid. Bemymmm B Kypce sBISETCS
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzanus MpeanoyiaraeT HCMIOJIb30BaHNE
T'YMaHUTAPHOTO TOTCHIMATA (PU3NYECKONW HAyKH, OCMBICICHUE CBS3U DPA3BUTHUS
¢u3uku ¢ pa3BuTheM OOIECTBAa, a TakkKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU IIpoOieMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYCCKUX TPIIIOKCHUI
M3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEJICHUS JJIEMEHTOB
coliepKaHMs, TOCBSIIEHHBIX OSKOJOTMYECKUM TMpoliemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKkKe OOCYKICHUS
mpo0JieM palOHAIBHOTO MPUPOAOIIOIB30BAHUS U SKOJIOTHIECKON 0€30MaCHOCTH.

CrepKHEBBIMHU DJIEMEHTAMHU Kypca (U3MKH Ha YPOBHE CpPEIHETO OOIIero
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu (hopmMupoBaHHE TPEACTABICHUNA O
CTPYKTYype MOCTPOCHHS (HU3HUECKON TEOpHUH, posii (QPyHIaMEHTAIBHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX  TPEICTAaBICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TCOPUM, JUIsl OINHCAHMS ECTECTBEHHO-HAYYHBIX SIBJICHUA W
IIPOIICCCOB).

CucTeMHO-eSITeNHbHOCTHBIN TIOJIX0/I B Kypce (DM3UKH peaTu3yeTcsi Mpexe
BCEro 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU AESITEIIBHOCTH O0Yy4YaroIUXCs.
Jlns  6a30BOro ypoBHA Kypca (QU3MKA — 23TO HCHOJb30BAHUE CHUCTEMBI
(GpPOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke 0ObEIMHEHBI B OOIIHMIA CIHCOK YYCHUYECKUX
MpaKTUYECKUX padoT. BrimeneHne B ykazaHHOM TiepedHe JTabOpaTOPHBIX padoT,
IPOBOJUMBIX IS KOHTPOJS ©M  OICHKH, OCYIICCTBISICTCS  YYaCTHHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca UCXOAsl M3 OCOOCHHOCTEW TIUIAHUPOBAHUS W
ocHalleHust kabuHera @usuku. Ilpu »>TOoM obecneynBaeTcss OBJAJICHUE
OOyJaroIMMUCS yYMEHUSMU TPOBOJUTH KOCBEHHBIC HM3MEPEHUS, HCCIEIOBaHUS
3aBUCUMOCTEH (U3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
IIPEJIOKCHHBIX THITOTES.

bonbimoe BHUMAaHWE yAENSETCS PEIICHUIO PACYETHBIX M KAauYeCTBEHHBIX
3anay. Ilpu 3TOM A1 pacy€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3a/1aHHOM (PU3UYECKOIN MOJIETIBIO, MTO3BOJISIOINE IPUMEHATh U3yUYEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK W HHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nenoB. /[ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3aJaHUS HA
0OBsACHEHHE MPOTEeKaHUsl (U3MYECKUX SIBICHUM M TPOILIECCOB B OKPY’KAIOIIEH
KU3HHU, TpeOyromue BhIOOpa (U3MYECKON MOJENM Il CUTyallud HPaKTHUKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k wmarepuaibHO-
TEXHHUYECKOMY OOECHEYeHHI0 Yy4eOHOro mporecca 0a30BBI ypOBEHb Kypca
(GU3UKK HA YPOBHE CPEIHETO 001Iero 00pa3oBaHus JODKEH N3YYaThCs B YCIOBUSIX
NpeIMETHOrO0 KaOuHeTa (U3MKU WM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYyYHOro Iukia. B kaOuHere (U3MKU TOIKHO OBITH
HEeoOXoIUMOe J1abopaTopHOE OO0OpYAOBaHHME ISl BBHINIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o QU3NKE YICHHYECKUX MPAKTHYECKUX padOT M JIEMOHCTPAIMOHHOE
000opynoBaHueE.

JleMoHCTpannoHHoe 000pya0oBaHUE (QOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHUMAJIBHON JOCTATOYHOCTH M O00ECTeUYMBAcT IOCTAHOBKY
MEPEUYNCICHHBIX B TIPOrpaMMe 10 (HU3MKE KIFOYEBBIX JIEMOHCTpAIMi s
WCCICAOBAHMS  M3yYaeMbIX SBJICHHA W  TIPOIECCOB, OMIHUPUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00OpynOBaHHE JUISI YUYEHMUYECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacyeTe
OTHOTO KOMILJIEKTa Ha JABYX OOydYarommxcs. TeMaTH4ecKHe KOMIUICKTHI
1a00paTopHOTO 000PY/IOBaHUSL JOJKHBI OBITh TOCTPOCHBI HAa KOMIUJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIC ITU(DPOBBIX JTAOOpATOPHi.

OCHOBHBIMHU HENIAMH W3y4YeHUs (GU3UKU B 00111eM 00pa30BaAHUU SBIISIOTCS:

e popMupOBaHUE WHTEpPecCa W CTPEMIICHHS OOyYaromuXxcsi K HAyIHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHEC WX HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e PA3BUTHE TPEJCTABICHUN O HAyYHOM METOJIC MO3HAHUS U (HOPMHUPOBAHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPY KAIOITUM SIBIICHUSIM;

 popMUpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK PE3yJIbTaTa N3YYEHUsI OCHOB
CTpOeHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e popMupoBaHHE YMEHHH OOBSACHATH SBJICHHUS C  HCIIOJB30BAaHUEM
bU3MYEeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e popMHpOBaHUE TIPEACTABICHHA O PONHM (PU3MKU JUISI PAa3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne 3TUX 1efield 0OecrneurnBaeTcsl peleHueM CIeAyIoIUX 3a1ay B

npolecce u3ydeHus Kypca U3k Ha YpOBHE CpeIHEro o01ero 0opa3oBaHus:



e IPHOOPETEHNE CUCTEMBI 3HAHUI 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U 3JIEMEHTHI aCTPO(DU3UKH;

e popMupoBaHME yMEHUN TNPUMEHATH TEOPETUYECKHUE 3HAHUS U
OOBsiICHEeHHsI (PU3MYECKHX SBJICHWA B TPUPOAE U A NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

¢ OCBOCHHE CIIOCOOOB pEHICHUS pPa3jIM4HbIX 3aJad C SBHO 3aJIaHHOMN
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIINX CAMOCTOSITEIbHOE
co3zanue GU3NYECKON MOIeNH, aIeKBaTHON YCIOBUSAM 331a4H;

e IOHUMaHHE (PU3NYECKUX OCHOB M TMPHUHIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHMS Ha OKPYKAIOILYIO
cpeny;

¢ OBJIQJICHUE METOJaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUSA W TIPOBEACHHUS
(Gu3NYECKUX SKCIEPUMEHTOB, aHAJM3a U HMHTEPIpETaluu HH(pOpMaIuH,
OIpEENICHUs IOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTaTa;

e CO3JJaHUE YCIIOBUN NJIsi Pa3BUTHS YMEHHUH INPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus otBoautcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJIENIO), B
11 knacce — 68 yacoB (2 yaca B HeJIEJIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3MKE TEpeueHb JTabOpaTOPHBIX U
MPAKTUYECKUX padoT SBISIETCS PEKOMEHIIOBAaHHBIM, YYHTENb JeJaeT BHIOOD
MpOBEJCHUS J1a0OpaTOPHBIX PAbOT M OMBITOB C YYETOM HWHAMBHIYaTbHBIX
0COOEHHOCTEH 00yUarOIUXCS.



COJAEPXKXAHUE OBYUYEHUA
10 KJIIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT'O MIO3HAHUSA

dusnka — Hayka o mpupone. HaydHble METOIBI NO3HAHMS OKPYKAOLIETO
mupa. Ponp dSkcnmepuMmeHTa M TEOpUHM B NPOLECCE ITO3HAHUSA IIPUPOJBI.
DKCIEpUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SIBICHUNW U TpoleccoB. HayuHble rumoressl.
du3uvecknue 3aKOHBI U TEOPHH. |'paHHIIBI MPUMEHHUMOCTH (PU3UUECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponb u Mecto ¢usuku B (GOpMUPOBAHHWU COBPEMEHHON Hay4HOW KapTUHBI
MHPA, B IPAKTUYECKOU EATENBHOCTH JOJEH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3zjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABukKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBHIKCHUSI.
Cucrema orcuéra. TpaekTopus.

[lepemenienne, CKOpocTh (CpenHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOM TOUYKHM, HUX MPOEKIMU Ha OCU CHCTEMBI KOOPIUHAT.
CroxeHue nepeMenieHnil U CJI0)KeHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsSMOJIMHEHOe nBmKeHue. I 'paduxu
3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EepEeMENICHUs
MaTepUaIbHOW TOYKH OT BPEMEHHU.

CBoOoaHOE nazeHue. Y CKopeHrue CBOOOHOTO NaieHusI.

KpuBonuHentHoe  nBwkeHHE. J[BMKEHME  MaTE€pUAIIbBHOM TOYKM IO
OKPYHOCTH C IIOCTOSIHHOW MO0 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHENHAS
ckopocTh. [lepuoa u yactora obpaiienus. LlenTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MTepeJayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUs KHHEMATHYECKUX XapaKTePUCTUK
JBH>KCHUSL.

[IpeobpazoBanue IBMKEHUHN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3AyXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habnronenue aBuxeHus tena, OPOMIEHHOTO O] YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



H3mepenune yckopeHus CBOOOTHOTO MaeHHUS.

Hanpagiienue cCkopocTy npu JBUKEHUU MO OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, 1abopamopuvie padbomol

M3ydeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIBI0 ONPEACICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBaHnne COOTHOLICHUST MEXAY IyTAMH, MPOWUJICHHBIMUA TEJIOM 3a
NOCJEN0BATEbHBIE PAaBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHNUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue NBHKEeHUS Tea, OpOLIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipunuun  otHOocutensHOCTH  ['anmunes.  IlepBwiidi  3akoH  HerotoHna.
NHepunanbHbple CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUI MaTEpUaJIbHOU TOUKM. Tpernii 3akoH HproTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHoro TtiaroreHus. Cuia Tsbkectn. llepBas kocMmuueckas
CKOpOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cujia TpeHus nokos. KoadgduimeHnt tpeHus.
Cuna conpoTUBIICHUS MPU IBWKEHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MoOMEHT cuilbl OTHOCUTENBHO OCH BpameHus. llnedo cunel. YcmoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHn4eckue yCTpOWCTBA U IPAKTUYECKOE ITPUMEHEHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuu.

CpaBHeHUE Macc B3aUMOJECHCTBYIOIINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT A€(pOPMALIUU.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS Y CKOJIbKEHUSI.

VY cioBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydenue nBmxeHus OpycKa Mo HAKIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pa3iie, OT ux aedopmaiuu.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOrO TEJIA, HUMEIOLIETO OCh
BpALlCHHUS.

Tema 3. 3axonbl coXpanenus 6 Mexanuke

Nmiynbc MaTepuaibHOM TOUKH (Tena), CHUCTEMbl MaTE€pUATbHBIX TOYEK.
NMnynbe cHIbl M1 U3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAHCHHS HUMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckass 3Heprusi MarepualbHOW TOYKM. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUHU.

[TorennuanbHas DHEPrusl. [TorenuuanbHas DHEprus yIpyTo
nedbopMupoBaHHON  TpyxkuHbl. [loTeHumanpHass dHeprus Tejda  BOJU3H
HOBEPXHOCTH 3E€MJIN.

[loreHuuanbHple W HENOTCHUUAJIBHBIE  CHUJIBIL. Cesi3b  paboThI
HETIOTCHIMAIBHBIX CHJI C WU3MEHEHUEM MEXAaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCcTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONED,
IIPY>KUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITyJIbCA.

PeakTuBHOE IBUKEHHUE.

[lepexoa NOTEHIUATBLHON SHEPTUU B KHHETUYECKYIO U 0OOpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

N3ydeHne abCOIOTHO HEYNIPYTOro yJaapa ¢ HOMOIIbIO ABYX OJMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanue cBA3M pabOThI CUIIbI C U3BMEHEHHEM MEXaHUYECKOW sHepruu
TeJla HA IPUMEPE PACTSIKEHHS PE3UHOBOIO XKTI'yTa.

Pa3nen 3. MoJiekyasipHas ¢pu3uka 4 TepMOIUHAMHKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOIU Meopuu

OCHOBHBIE€ TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. ubdysus. Xapakrep ABIKCHHUS U
B3aHMOJICMCTBUSL YacTULl BemecTBa. Moaenum CTpPOEHHUsI Ta30B, JKUAKOCTEN U
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojeliei. Macca u
pa3mepsl MoJiekysl. KonnuectBo BemecTsa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana temneparyp
[enscus.



Mopens  upeanmpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HICaNbHOro rasa. AOCOJIOTHas TeMmIeparypa Kak Mepa
CpeaHEN KHWHETHYECKOM SHEPruH TEIUJIOBOTO JBWXKEHHsS vacTul raza. [llkama
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHHe MenaeneeBa—Knanelpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBICHHE M30MPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BemlecTBa, (ororpaduun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUN.

OmnpiTel 0 AUGGY3UN KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogensb onbita LlTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIUE YPAaBHEHHUE COCTOSIHUS HACAIBHOTO rasa,
M30MPOLIECCHI.

Yuenuueckuu skcnepumenm, nabopamopsvie pabomul

Onpenenenne Maccbl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHUM
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATyphl BO3AyXa B HEM.

HccenenoBanne 3aBUCMMOCTH MEXKAY TapaMETPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamMuKu

TepmoanHaMuueckass cUCTeMa. BHYTpPEHHSAS SHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U cTIoco0bI €€ n3meHeHus. KonmnuecTBo TemioTsl U pabora. BHyTpeHHss
DHEpPrusi  OAHOATOMHOTO  HWJEaJbHOrO0  rasa. Buasl  Temionepenayu:
TEILIONPOBOJIHOCTh, KOHBEKIIMS, U3TyUYCHHE. YeIbHas TEINIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[Tonsitue 006 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre TepBOTrO 3aKOHA TEPMOJMHAMHMKU K H3omponeccaM. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akoH TepmomuHamuku. HeoOpaTumocTh MPOIECCOB B MPUPOIE.

TennoBbie MaMHbL. [IpUHIUIIBI AEWCTBUS TEIJIOBBIX MAILIHH.
[IpeoOpa3zoBanusi HEPTrUM B TEIUIOBBIX MammHaX. KoaddumumeHnT monae3Horo
nerctBug TtemoBo mamuHbl. [Hukn KapHo u ero kosdduumeHT mnojae3Horo
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbl TETUIOIHEPTETUKH.



TexHuueckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUraTellb
BHYTPEHHETO CrOpaHusl, ObITOBOW XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUIACOIEMOHCTpPAIIHS).

W3meHeHue BHyTpEeHHEN S3HEPTuu (TeMIiepaTypbl) Teja Mpu Teruionepeaaye.

OneiT MO anuabaTHOMY pacIIMPEHUI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPaHUs, PEaKTHBHOTO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3mepeHune yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammusie cocmoanusn eeutecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u koHaeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTENbHAS BIAXHOCTh BO3Ayxa. HacelllleHHBbIA mnap. YaenbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIEPATYPhl KUTIEHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaimoB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUIU3anus. Y ieJibHas TerjoTa miasineHus. Cyomumarusi.

YpaBHeHue TeniaoBoro Oanaxca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUS COBPEMEHHBIX MaTE€pUajoB, B
TOM YHUCJIE HAHOMATEpPHUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOlCTBa HACBHIILIEHHBIX MMAPOB.

Kunenue npu NoHM>XKEHHOM J1aBJICHUH.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenrie HarpeBaHus M MIaBJICHUS KPUCTATMYECKOTO BEIIECTRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padbomul

N3MepeHne OTHOCUTENIBHOM BIIaKHOCTH BO3/1yXa.

Paznen 4. DnekTpoauHaMuKka
Tema 1. dnekmpocmamuka
OnekTpu3anus TeNl. OJEKTpUYECKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsiioB. [IpOBONHMKHK, TUAJIEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3aps/a.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedHbI 2JIEKTpUUECKUAN 3apsil.
OnekTpudeckoe noje. Hanpsok€HHOCTD anekTpuyeckoro moist. [Ipunmun



CYHEPHO3ULNN IIEKTPUYECKUX Iosen. JIMHMKM HanpsKEHHOCTU 3JIEKTPUYECKOIO
HOJISL.

PaGora cunm  snektpoctatmueckoro  mons.  Ilotenmuman.  PasHocTh
noTeHUUANOB. [IpOBOOHUMKM M JAMDJIEKTPUKH B DJIEKTPOCTATUYECKOM TOJIE.
Jlusnextpruyeckasi MPOHUIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DaeKTpoEMKOCTh IIIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: DIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3allUTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN anmnapar, CTPYWHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO ¥ IPUHIIUI IEUCTBHUS AJIEKTPOMETPA.

B3aumoaeiicTBuE HaA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKU B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTPOCTATUYECKAA 3aIUTA.

JIMPNEKTPUKY B DIIEKTPOCTATUIECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCaTopa OT  IUIOLIAAU
IUTACTHH, PACCTOSIHUSA MEXAY HUMHU U TUAJIEKTPUIECKON IPOHNLIAEMOCTH.

DHeprus 3apspKEHHOI0 KOHIEHCATopa.

Yuenuueckuu skcnepumenm, nabopamopuvie pabomul

N3mepeHnne 3neKTpoEMKOCTH KOHIEHCATOpA.

Tema 2. Ilocmoannstit 3nekmpuyeckuit mok. Toku ¢ paznuunsix cpeoax

DJIEKTPUYECKUT TOK. YCJOBUS CYIIECTBOBAHMS JJIEKTPHUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 151 ydyacTKa LEIu.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEIBHOE CONPOTHUBJIEHUE BEILIECTBA.
ITocnenoBarenbHOE, NapAILIEIbHOE, CMELIAHHOE COEINHEHUE IPOBOJHUKOB.

PaGora onektpuueckoro Toka. 3akoH JDxoyms—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOJBUKYIAsl CUJia U BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHUKA TOKA.
3akon Oma Ji71s1 TOJTHOM (3aMKHYTOM ) AneKTpuueckoi tenu. KopoTkoe 3aMbIKaHHe.

OJIEKTpOHHAasT  IPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEpXIIPOBOIUMOCTb.

DnexkTpudecKnil TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKMY. CobOcTBeHHass U IIpUMECHAass  MPOBOJUMOCTH
noJynpoBoIHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBoiHUKOBEIE TPUOOPHI.

OnexkTpuyecKuidi TOK B  pacTBOpax H©  paciulaBaX  3JIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS] JUCCOLMALIMS. DIEKTPOIIH3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECaMOCTOSATEIIbHBIN
pa3psan. Monuus. [Inazma.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKA, AIJIEKTpOHArpeBaTelIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JAUOJ,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIHN N0/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepeHne cruiibl TOKa U HAIPSKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] IUJIUHIAPUYECKUX POBOJHUKOB OT JUIMHBI,
IJIOIIA/IA MOTIEPEYHOI0 CEUEHUS M MAaTEpUAIa.

CmMemaHHOe COeTMHEHUE POBOIHUKOB.

[Ipssmoe wm3MepeHne dIeKTpOoABWKyLIeH cuibl. KopoTkoe 3ambIKaHue
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE AJIEKTPOJIUTOB.

W ckpoBoii pa3psii 1 IpOBOAMMOCTB BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYILEH CHIIBI UCTOYHHWKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

HaGmronenue snektponusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COZAEPIKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMHM MaTE€MaTHKH,
OMONIOTHH, XUMUH, Teorpa(ru U TEXHOJIOTHH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, TUMoTe3a, (QuU3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, SKCIIEPUMEHT, MOJCIUPOBAHHUE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIus,
napabona, runepoosia, ux rpauKkd U CBOKMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe IBHKEHUE B KUBOW mpupoae, AuPpdysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUJbI TEIJIONEpPEIaUH, TEIIOBOE PaBHOBECHE),
AIIEKTPUUECKHUE SIBJICHUS B KUBOIM IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEI, KUIKOCTEN U



ra3oB, J3JIEKTPUUYECKHE CBOMCTBA METAJJIOB, AJEKTPOJIUTHUYECKAS IUCCOIMALINS,
rajibBaHHKA.

I'eoepaghus: BIaxXxHOCTb BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJIIWIHHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U JIpyrue), JBUTATENIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOMUILHUK, KOHIUIUOHED, TEXHOJIOTHH
MOJTYYEHHS] COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE€ HAHOMAaTEpPHUalOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKasl 3alllUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIH IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuodopkI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoAMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHumMHasA UHOYKUUS

[loctostHHBIE ~ MarHuThl.  B3auMOIEWCTBHE  TMOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnose. Bektop MarHuTHOM WHAYKUMHU. [IpuHIMI cynepno3unuu
MarHUTHBIX MOJieW. JINHMKM MarHUTHOM WHAYKIWU. KapTuHa JNUMHUA MarHUTHOM
WHAYKIHAH TOJISI IOCTOSSHHBIX MAarHUTOB.

MarnutHoe 10JIE TPOBOJHMKA C TOKOM. KapThHa JHMHWUNW WHIYKIUA
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO TMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MMPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuina Jlopenua, €€ Moiyib U HanpasieHUE. JIBUKEHHUE 3apSyKEHHON YaCTHUIIbI
B OJHOPOJIHOM MarHuTHOM mojie. Pabora cusl Jlopenia.

SlBnenue AneKTpOMarHMTHOW MHAYKUMHU. IIOTOK BEKTOpa MAarHUTHOM
WHIYKIAHA. OJIEKTPOABIKYILAS CHJIA HWHAYKIUAHW. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papajes.

BuxpeBoe nsnexkTpudeckoe Imojie. OJCKTPOABIKYILAS Cuila HHAYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TOCTYATEIbHO B OJTHOPOJTHOM MAarHUTHOM TIOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh.  SIBJIGHME CAMOWHIYKIMHU. OJIEKTPOJABHXKYILAs Cuja
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckrue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: TMOCTOSHHBIC
MAarHuThbl, JJEKTPOMArHUTHI, BJIEKTPOABUTATENIb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTHUL, UHIYKUMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE PTIEKTPOHHOTO MMyYKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKIUX MAarHUTHOTO TIOJIS.

B3auMmopelicTBrE IByX TPOBOJHUKOB C TOKOM.

Cunia Amnepa.

Henctue cuibl JIopeHIa Ha HOHBI AJICKTPOJIUTA.

SIBiieHME AIIEKTPOMArHUTHON MHIYKIMH.

IIpaBuino Jlenua.

3aBUCUMOCTD 3JICKTPOJBHKYIIEH CUJIbl UHIYKIIMU OT CKOPOCTH M3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopivie pabomol

N3yyeHne MarHuTHOTO MOJISL KATYIIKHA C TOKOM.

HccnenoBanue neiicTBUSA NOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMATHUTHON MHIYKIWH.

Pa3nea 5. Kote6anust u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHunHble KOJ1€0aHUA

Konebarenbnas  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHWMS.
IMapmonuueckue kosieOanus. Ilepuon, wactora, ammnTtyna u ($aza kojaeOaHUH.
[IpyXuHHBIA MasTHUK. MareMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHYECKHUX
kosnebanuii. [IpeBparieHue >HEpruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIC KOJIeOAHUS B
UJCATHPHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXAY MEXaHUYECKUMU U
AIEKTPOMATrHUTHBIMU KoJieOanusiMu. @Dopmyna TomcoHna. 3akoH COXpaHEHUs
SHEPrUM B UJICATBHOM K0J1e0aTEIbHOM KOHTYpE.

[TpencraBienue o 3aTyxaromux KoueOaHUsIX. BhIHYKICHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BoiHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUS.

[lepemennblii TOK. CHHYCOMAQIbHBI NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKAa. AMIUIMTYJJHOE M JACHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa H
HaIpsHKEHUSL.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTpedICHUE AIEKTPUUECKON
DHEPruM. DKOJIOTUYECKUE PUCKU NPU NMPOU3BOJCTBE 3JIEKTposHepruu. KympTypa
HCIIOJIb30BaHUs DJIEKTPOIHEPTUHU B IIOBCEAHEBHON KU3HMU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Llemoncmpayuu
HccnenoBanne mapamMeTpoB KoOJeOATENbHONW CHCTeMbl (MIPY>KWHHBINA WU

MaTeMaTUYECKUI MaSTHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

HaOnronenue pezoHanca.

CB0oOOIHBIE 2JIEKTPOMArHUTHbIE KOJI€OaHMUs.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM ) I
AIEKTPOMATHUTHBIX KOJICOAHUI.

Pe3oHaHc mnpu MOCIETOBAaTEIBHOM COEOWHEHUM PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monenb JIMHUH 3IEKTPOIEepEAAYH.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJIeOaHUM Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHnre NEpeMEHHOr0O TOKa B LENM U3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazZHunHble 60JIHbL

Mexanudeckue BOJIHBI, ycloBHs pacnpoctpanenus. llepuon. Ckopoctb
pacnpocTpaHeHuss M JiuuHa BojaHbL. [lomepedHble W MPOAOIBHBIE  BOJIHBIL.
WNuTtepdepenuus n auppakuusg MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3TYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoit BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHHE, MOJspu3aius, AMppakiuus,
uHTepdepeHuust. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3neKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paAUOCBA3H U TENEBUACHUS. Paguonokanys.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPebl.

TexHHuYecKue yCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBI, YJIbTPAa3BYKOBas IUArHOCTUKAa B TEXHUKE M MEIULMHE, panap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Jlemoncmpayuu

OOpa3zoBaHue U pacIpOCTPaHEHHUE MOMEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Kone0mroieecst T€J10 Kak HCTOYHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHHUSI MEXaHUUECKHUX BOJIH.

Hab6mronenue unrepdepeHiinu u 1uppakuu MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsizu TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYA0U U
4acTOTOM KOJeOaHUIA.



HccnenoBanne  CBOMCTB — JJIEKTPOMArHUTHBIX — BOJIH: OTpaXk€HHUe,
npesioMJIeHUe, Mospu3anus, qudpakius, MHTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. lIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
OIHOpOIHOM cpene. JIyd cBeTa. TOUEUHBIN HCTOYHUK CBETA.

OTtpaxenue cBeTa. 3akoHbI OoTpakeHus cBera. [locTpoeHune n3oOpaxeHuii B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelNb
npenomiieHus. llomHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIl yros IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus cseta. CioxHblIi cocTaB 6enoro cera. L{Ber.

Cobuparouie u pacceuBaromve JuH3bl. Tonkass nmH3a. DokycHoe
pacCTOsITHUE W ONTHYECKas cuia TOHKOW NuH3bL. [locTpoenue uzoOpaxeHuil B
coOuparolMx U paccenBarolux JuH3ax. Dopmyna TOHKOW JHMH3bI. YBEIUYEHHE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKOM ONTHKHU.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHblE HMCTOYHUKHU.
VYcaoBusi HaOMIO/IEHUS MaKCUMyMOB M MHHHUMYMOB B HHTep(hEpEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. udpakinuonHnas pemérka. YciaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  MAaJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHruuecKkue YyCTpONCTBA M MPAKTHYECKOE MPUMEHEHHE: OYKH, JIyma,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMmonuHeHOE paclpoCTpaHEHUE, OTPaKEHUE U MPEIOMIICHUE CBETa.
OnTuyeckue npuOOpBHI.

[TomHOE BHYTpEeHHEE OTpaxeHune. Monens CBETOBOAA.

HccnenoBanrie CBOMCTB M300paKeHU B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

HaoGmronenue untepdepeHiuu cera.

HaOmronenue nudpakuuu cBera.

HaOmronenue nucnepcuu cBera.

[TosryueHue cniekTpa ¢ MOMOIIBIO PU3MBI.

[TonyueHue crieKTpa ¢ MOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipu3anuu cBeTa.

Yuenuueckuii s3xcnepumenm, 1abopamopusie padomul



M3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOWCTB U300pAKEHU B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI clIEIIHAIbHON TEOPUH OTHOCHUTEIbHOCTH

['paHnIBl  IPUMEHUMOCTHM  KJIACCHYECKOM  MexaHukd.  [locrynartsl
CHEUUAIbHOM TEOPUM OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHIMI OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aME/JIEHUE BPEMEHU M COKpAILCHUE
JUIMHBI.

OHEPrusi U UMITYJIbC PEIATUBUCTCKON YACTHULIBIL.

CBs13b MacChl C JHEPTUEH U UMITYJIbCOM PEISITUBUCTCKOM YaCTULbI. DHEPIrus
ITOKOS.

Pasznen 7. KBanroBasi pusuka

Tema 1. Inemenmul K6AHM OGO ONMUKU

®otonsl. opmyna [1naHnka cBsizu 3HEpruu GOTOHA C €r0 YaCTOTOW. DHEprus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. Onwitel A. I'. CToseroBa. 3aK0HbBI
dotorddexra. YpaBuenue OiHmTeitHa st poTodpdexra. «KpacHas rpanHunar
dboToaddekra.

Jasnenue ceera. OnbiTel 1. H. JIeOenena.

XHUMHUYeCKoe IEHUCTBUE CBETA.

TexHuueckue yCTpONCTBA W TMpaKTUYECKOe MpUMEHeHHue: (OTOIIEMEHT,
¢dboTOoMaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

doTodddeKT Ha yCTaHOBKE ¢ IIMHKOBOM TIACTHHOM.

HccnenoBanne 3ak0HOB BHENTHETO GoTodddexTa.

CBeToauon.

Conneunas 6aTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHu0 o -4acTHII.
Ilmanerapuas mogxens aroma. Iloctymarel bopa. M3nyuenue u mnoriouieHue
(GOTOHOB TpU TEpexojae aToMa C OJHOTO YPOBHS DHEPrUM Ha Apyrou. Bumwi
criekTpoB. CHEKTp YPOBHEM SHEPrUU aToMa BOJOpO/a.

BousHoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiis. KopryckynsipHO-BOJIHOBOM
IyaJIn3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3TyUYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), J1a3ep, KBAHTOBBIA KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

OmnpeneneHue AIMHBI BOJIHBI JIa3epa.

HabGnronenue nuHenvyaTbiX CIIEKTPOB U3ITyUEHHS.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomsi

HaOnronenue TMHEM4aToro cnexkrpa.

Tema 3. Amommnoe aopo

OKCIEpUMEHTHI, JOKa3bIBAIOIIUE CIIOAKHOCTh CTpoeHus sapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma 1o ompemeneHuro  cocTaBa
panuoakTuBHOrO u3nmydeHus. CBoictBa anbda-, OeTa-, TraMMa-U3Iy4CHHUS.
Binsinue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeulTpoHa. HykionHas moxens sigpa I'eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio saapa. M30Tomnsl.

Anbba-pacnaa. OIJIEKTPOHHBI M TO3UTPOHHBIA OeTa-pacnan. [amma-
U3ITy4EHHE. 3aKOH PAJIHOAKTUBHOIO PACIIajia.

DHeprus CBS3U HYKJIOHOB B sjipe. SnepHble cuibl. Jledpekt Macchl sapa.

SAnepHble peakuuu. JleneHne u CUHTE3 saep.

Anepubiit peaktop. TepmosiepHsiii cunTe3. [IpoGnembl ¥ MEpPCHEKTUBBI
SIEPHON SHEPrEeTUKU. JKOJIOTUUECKUAE ACTIEKTHI IICPHON SHEPTETUKH.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIMN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.

TexHUYeCcKUe yCTPOMCTBA U MPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
BuiibcoHa, siepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanue TpekoB YacTHIl (110 rOTOBBIM (poTorpadusim).

Pa3znen 8. DjieMeHTBI ACTPOHOMUM M ACTPOPUZUKHU

DOtanbl pa3BUTHS acTpoHOMUU. [IpuKkiiaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHUE
aCTPOHOMUM.

Buna 3Bé3nnoro nHeba. CosBe3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BUJIUMOE
IIBHKCHHUE.

CoitHeyHAas cucTeMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CoJsiHIIAa W 3BE3I.
3BE3/1bI, UX OCHOBHbBIC XapaKTEpUCTHUKHU. JlMarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTBY». 3BE31IbI TJIABHOHW IOCJIEAOBATEIHHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTB» JJIs 3BE3]] IJIaBHOM MOCJIE0BATEILHOCTU. BHYTpeHHEE CTpOEeHUE



3B€31. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKICHUHU U 3Bostonuu CoiaHua u
3BE3/. DTaIbl )KU3HU 3BE3]I.

Mneunsiii [Tyt — Hama [Mamaktuka. ITonoxenue u aBwxenue ConaHua B
lNamaktrke. Tunsl ramakTuk. PaguoranakTukyu U KBa3apbl. YEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuiupenue Beenennoil. 3akon Xa06m1a. Paz0eranue rajakTuk.
Teopus bonbmioro B3peiBa. PennkroBoe nsnydeHue.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUHN I ONpEIeTICHUs TTOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3usad CEeBEPHOI0 MOJIyIIapUsl U IPKUE 3BE3/bI.

Ha6mronenus B reneckon Jlynsl, mianer, Mieunoro [lyru.

O6o01maronee NOBTOpPeHUE

Ponp ¢Qu3uku © acTpOHOMHUU B HIKOHOMHUYECKOM, TEXHOJOTHMYECKOMH,
COIMAJIBHON M ATUYECKOM cepax NeaTeIbHOCTH YeJI0BeKa, pOoJib U MECTO (DU3UKU
U aCTPOHOMHUHU B COBPEMEHHOW HAay4yHON KapTUHE MUpPaA, POJIb (PU3NYECKON Teopuu
B (opMupoBaHUU TpeACTaBICHUU O (UUYECKOW KapTUHE MHpa, MECTO
dbu3uYeCKOl KapTUHBI MUpaA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAaYyYHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MesxknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocymiecTBIisIeTCs ¢
YYETOM COAEPKATEIBHBIX MEKIPEAMETHBIX CBSI3€M C KypcamMud MAaTEMaTHUKH,
OMOJIOTUH, XUMUH, T€Orpa(ru U TEXHOJIOTHH.

Meocnpeomemnvie nonsimus, CB3aHHBIC C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUSA: SIBJICHUE, HAy4YHbIA (akT, rumoresa, (pU3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIEHHUE, SKCIIEPUMEHT, MOJISTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemIEHHWE CHUCTEMbl YpPABHEHUW, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHI U HMX IPOEKIMHA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMN, MPU3HAKU TMOJO0O0US TPEYroJIbHUKOB,
ompeIesICHHE TUIOMIAIU TIJIOCKUX HUryp u o0bEéMa Tel.

buonocusn: >nexTpuyeckue SBICHUS B KUBOM TMpUpoOJE, KoJieOaTelbHbIC
JBUXEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOW MPUPOJE, NCUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BAHMS KPHUCTAIUIMYECKON PpEHIETKH, CHEKTPaIbHbIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MarHUTHBIX PYII,
(doTocrEMKa 3eMHOI TOBEPXHOCTH, MPEICKA3aHUE 3eMIICTPSCECHHIA.

Texnonoeua: JTVMHUM DBJEKTpoIepenay, TIEeHepaTop IEpEeMEHHOIo TOKa,
AIIEKTPOJBUraTeNlb, MHAYKIMOHHAS T€Yb, pajap, PaauoNpUEMHUK, TEIEBHU30D,
aHTeHHa, TenedoH, CBY-meub, NpOEKIMOHHBIM amnmapaTr, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI 110
OU3UKE HA YPOBHE CPE/IHET'O OBILIEI'O OBPA3OBAHUSA

OcBoenue yueOHoro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIEro
obOpaszoBaHus (0a30BBIM YPOBEHB) JOHKHO OOECIEUUTH JOCTHXKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOJKHBI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJACTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU/, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OTBITA U OMbBITA JAEATEIBHOCTU B MPOIIECCE peaiu3alldd OCHOBHBIX HAINpaBJICHUI
BOCIIUTATENBHON ESITEIBHOCTH, B TOM YUCJIE B YaCTH:

1) rpa;ka1aHCcKOro BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMK 00yJarONIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TyMAaHUCTUYECKUX |
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBLHOCTh B MHTEpPECaX TI'PakIaHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEILHON OpraHu3alliu;

YMEHHE B3aUMOJICUCTBOBATH C COI[MATIbHBIMU UHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU W BOJIOHTEPCKOU JEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOH HUJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUSIM
POCCHICKUX yUEHBIX B 00J1acTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTH, B TOM 4YHCJIE B
NEATEIIbHOCTU YYEHOI0;

OCO3HAHUE JTUYHOTO BKJIaJla B TIOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOro BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAs 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucymero Gpu3nueckoi Hayke;



5) Tpya0BOr0 BOCTIMTAHUA:

UHTEpEC K Pa3nuyHbiM chepam NpoPecCHOHANBHON NeATEeIbHOCTH, B TOM
YHCIIE CBA3AHHBIM C (PU3UKOIN M TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oynymier mpo¢eCCuu 1 peaanu30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPA30BaHUIO B 00JIACTH
(U3MKHM Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCIIMTAHHUS:

c(OPMUPOBAHHOCTDh JIKOJIOTUYECKON KYJIbTYpbl, OCO3HAaHHE TJIOOATBHOTO
XapakTepa dKOJOTMYECKUX IpooieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JCICTBUI B OKPYKAIOIIEH Cpeie HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA;

paclIMpEHHE OMbITAa JEATEIBHOCTH SKOJOTMYECKOM HaIpaBJICHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 QUBHUKE;

7) HEeHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydyeHus (U3MKKM  OCYIIECTBIATh IPOEKTHYI0O M HCCIEA0BATEIbCKYIO
NEeATENbHOCTh UHIMBUYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHMBEPCAJIbHBIE YUeOHbIe 1eHCTBUS
ba3zoBble jornueckue AefcTBUA:
caMOCTOSITeIbHO  (OpPMYJIMPOBaTh M aKTyallU3UpoOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU ACATEIBbHOCTH, 3aJaBaTh MAPAMETPBl U KPUTEPUU HX
JTOCTHKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTM M MPOTUBOPEYMS B  PACCMATPUBAEMBIX
(bU3HUECKUX SABICHUSIX;
pa3pabaThiBaTh TUTAH PEIIEHUS MPOOJIEMBI ¢ Y4€TOM aHalM3a MMEIOIUXCS
MATEPUAIIBHBIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIAM, OIIEHUBATh PUCKU MOCIEACTBUMN IESITEIbHOCTH;
KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHUSAX  peaJbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eMCTBUSA!
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEN, KIIFOUYEBBIMU NOHATUSIMA U METOJIAMU
duznyecKoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pelieHUsl 3a/iay (U3MYECKOTO COJEpNKaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B [TO3HAHMSI;

BIAJCTh BHUJAAMH JEATCILHOCTH 110 TOJYyYEHHUIO HOBOTO 3HAHWS, €ro
UHTEPIpETali, NPeoOpa3oBaHUI0O W MPUMEHEHUIO B Pa3IMYHbIX Yy4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHNN YIeOHBIX TPOCKTOB B 00y1acTu (pU3uKw;

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIC CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apryMEHTHl MJis J10Ka3aTelbCTBa
CBOUX YTBEPXKICHUM, 3a7aBaTh apaMeTPhl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TIOJNIYYCHHBIE B XOJE PEIICHUS 3aJaddl  pPe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATHh N3MECHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HKH;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OIIEHUBATH TPUOOPETEHHBINA OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (U3UKE B TPAKTHIYECKYIO 00JIacTh
KU3HEICATCIILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJICU, TIPEJIaraTh OPUTUHAIILHBIE TTOXO/IbI U PEIICHUS;

CTaBUTh TIPOOJIEMBI U 3a]1a4H, TOTYCKAIOITUE AIbTEPHATHBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TOJy4YeHHs] MHPOpMaUu (PU3UIECKOTO COJCPIKAHUS W3
MUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH IOUCK, aHAJU3,
CUCTEMATH3AIMI0 U WHTEPIPETali0 WHODOpPMAIMU Pa3IUYHBIX BUIOB U (PopM
MIPEICTABIICHHS;

OIICHHBATh JIOCTOBEPHOCTH MH(OPMAITUH;

WCIIOJIB30BaTh  CPEICTBA  WMH(POPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3371a9 ¢ COOJIOJICHHEM TpeOOBaHWM SProOHOMHKH, TEXHHUKH O€30IMacHOCTH,
TUTHCHBI, PECYpCOCOCpPEKEHHUS, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30TaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJEPKaHMUsI B Pa3IMUHBIX (opmaTtax ¢
y4€TOM HazHa4YeHUs HHPOPMAIIMK U TIETIEBOM ayJAUTOPHH, BHIOUPasi ONTUMATHHYIO
¢dbopMy npeacTaBICHUS U BU3yaJIn3aIiu.

KoMMyHMKaTHBHBbIE YHHBEPCAJIbHbIE y4eOHble 1eHCTBUS:
OCYUIECTBJISATh OOIIEHHME Ha Yypokax (U3MKM U BO BHE-ypOUYHOMU
NEeSTENBHOCTH;



pacmo3HaBaTh MPEANOCBUIKM  KOH(IMKTHBIX CHUTyalliii M CMSr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U HCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHIHON W WHIWBUIYaJIbHON
paboThI;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JEUCTBHM C y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEN KaXXIOr0 YieHa KOJJICKTHBA,

IPUHUMATh ILEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JIOCTMIKEHUIO: COCTaBIIATH IUIAH JCHCTBUM,
pacupenensiaTb pojad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHO pabOTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIAJAa M KaXJAOr0 YYAaCTHHKAa KOMaHAbl B
oOLIMii pe3ynbTaT o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HUIEHU C TO3UWLUUNA HOBH3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbBIC YHHBEpPCAJbHbIE y4eOHbIC NeHCTBHA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PEIICHHS] PACUETHBIX M KayECTBEHHBIX
3aJ1a4, MJIaH BBINOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUM;

JIaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacuMpsITh paMKH y4eOHOro ImpeiMeTa Ha OCHOBE JMYHBIX MPEANOYTECHUM;

JenaTb OCO3HAHHBIN BBIOOpP, apryMEHTHUPOBATH €ro, OpaTth Ha ceds
OTBETCTBEHHOCTh 3a pElIeHHE;

OLIEHUBATh MPUOOPETEHHBII OTIBIT;

CIOoCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO D3PYAHUIMH B 001acTH
(U3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJa/JE€Th HABbIKAMU  I[IO3HABAaTENbHOM  peQiieKCMM  Kak  OCO3HAaHHUSA
COBEPILAEMBIX JIEUCTBHM M MBICIUTENBHBIX IIPOLECCOB, WX pE3YyJIbTaTOB M
OCHOBaHHII;



WCITOJIB30BaTh MPUEMBI pedIeKCHy I OIEHKH CUTYyalluu, BEIOOpa BEPHOTO
PEIICHMUS;

YMETh OIIEHWBATh PUCKHA M CBOCBPEMEHHO NMPHHUMATh PEIICHHS M0 UX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTryMEHThI JPYTHX IIPH aHAJM3E¢ pPe3y/IbTaToOB
NEATECIIbHOCTH,

MPUHUMATH ceOsl, MOHMMAasi CBOM HEJIOCTATKU U JTOCTOMHCTBA,;

IMPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX INIPH aHajlu3e pe3yIbTaToB
NEATCIIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OMIHOKH.

B mpomecce mocTmkeHHs] TUIHOCTHBIX PE3YJIhTATOB OCBOSHUS TPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpPEAHEro OOIIero oO0pa3oBaHHS y OOyYaroIMUXCs
COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN HUHTEJJICKT, MIPEI0JIararoIui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHAIBLHOE
COCTOSIHHE, BUJIETh HAIIPaBJICHHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON Cephl,
OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBAHUS, BKIIOYAIOMIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIIOBEJCHHE, CIOCOOHOCTh aJalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM | MPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIONICH CTPEMJICHHE K JIOCTHKEHUIO IETH U
yCHexy, ONTUMU3M, WHUIIMATHBHOCTb, YMEHHE JCHCTBOBATh MCXOJsS W3 CBOMX
BO3MOXKHOCTEH;

SMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMTOHUMATh SMOLIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €ro TMpH OCYIICCTBICHUU OOIIECHHS, CIIOCOOHOCTh K
COYYBCTBHUIO M COTIEPSKUBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIIOJIEMU, 3800 TUTHCS, MPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy o6yuenns B 10 kjacce mpeameTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YyJAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax PoOJb U MeCcTO (U3UKH B (POPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIILHOCTH JIOEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETIeH:
MaTepuanabHas TOYKa, MHEePIMaIbHAs CHCTeMa OTCuéTa, abCONIOTHO TBEPAOE TEIIO,
UICATbHBIN Ta3, MOACIH CTPOCHUS ra30B, KUIAKOCTEN M TBEPABIX TEJ, TOYEUYHBIH
ANEKTPUUECKUH 3apsij] IpU perieHur GU3NIecKuX 3a/1ay;



pacno3HaBaTh (PU3NYECKUE SBICHHS (MPOIECCHI) U OOBSICHATHL UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KMHETUYECKOM TEOPUM CTPOCHHUS BEIIECTBA U
JNEKTPOAUHAMUKU:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  INPAMOJIMHEMHOE
IBUKEHHE, CBOOOJHOE MAaJEHUE TeN, JBUKEHUE IO OKPYKHOCTH, HHEpIUs,
B3auMoJeiicTBue e, nupdy3us, OpOyHOBCKOE IBIKEHUE, CTPOCHHE >KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMa TeJ MPU HATPEBAaHUU (OXJIAXKICHUH ), TETLIOBOE
paBHOBECUE, HCIIAPEHME, KOHIEHCALMs, IUIAaBICHUE, KPUCTAUIM3aLMs, KUIICHUE,
BIIYKHOCTb BO3/1yXa, IIOBBIIICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPbITOM
cocyle, CBA3b MEXAYy I[apamerpaMu COCTOSHHS Tasa B M30Ipolieccax,
ANEKTpU3ALMs TEJl, B3aUMOJCHCTBUE 3aPsJIOB;

OIKCHIBATh MEXAHWYECKOE JBHKEHHUE, WUCIONb3Yysd (PU3NUECKHE BEIUYUHBL:
KOOpAMHATa, IyTh, IEPEMELIEHUE, CKOPOCThb, YCKOPEHHME, Macca Tena, CHUIIA,
HMMITYJIbC T€JIa, KHHETUYECKasl dHEPrus, NMOTCHUHAIbHAS JYHEPIUs, MEXaHWYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; IpPH OINUCAaHWU MPaBUIBHO TPAKTOBATH
(U3NYECKUI CMBICT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAUEHUS U EIUHUILIBL,
HaXoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAaHHYIO (PU3MUECKYIO BEIMUYUHY C JPYTUMH
BEJINYNHAMMU;

ONMCBHIBATh W3YYCHHBIC TEIUIOBBIE CBOWMCTBA TEJI W TEIUIOBBIE SIBJIICHUA,
UCIIONB3ysl (U3MYECKHWE BEIMYMHBI: JIaBJIEHUWE Trasza, TeMIeparypa, CpeaHss
KMHETUYECKash DHEPTUSI XaOTUYECKOTO JIBHKEHUS MOJIEKYJ, CPEIHEKBAIPATUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHssI sHeprusi, paboTa rasa,
KOA(POUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JBUTaTeisl; IMPU OMHCAHUU
MPaBUJIBHO TPAKTOBAaTh (DU3UUYECKUU CMBICI HCIHOJIB3YEMbIX BEJIMYMH, UX
000O3HAUEHUs U E€OUHULI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JIAHHYIO
(pU3MYECKYIO BETMUUHY C IPYTUMU BEIMYUHAM;

ONMCBHIBATh U3YYEHHBIE MIEKTPUYECKUE CBOMCTBA BEILECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONIB3Ysl (PU3NUYECKUE BEJIMUYMHBI: JICKTPUUECKUN 3apsil,
3JIEKTPUYECKOE I10JI€, HANPSHKEHHOCTD I10JIs1, OTEHLIXAN, PA3HOCTh ITOTEHIMAJIOB;
Opy ONHUCAHWM TPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHMs] U EOUHMIIBI; yKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIMYUHY C APYTUMU BETUUMHAMU;

aHANM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBIICHUS, UCIONb3Ys (U3HUECKUE
3aKOHBI U NPUHIMIIBL: 3aKOH BCeMUPHOTO TArorenus, I, II u 11l 3akonsl HerotoHa,
3aKOH COXpPaHEHUs MEXAHUYECKOM OJHEpPruu, 3aKOH COXPaHEHUs MMILYJIbCa,
IPUHLMN CYNEPHO3ULHUMA CHUJI, IPUHLHUI PABHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEJHEN KUHETUYECKON DHEPIUM TEIUIOBOI'O JABUKEHHUS MOJIEKYII C
aOCOIOTHON TeMIlepaTypoM, MEpBbId 3aKOH TEPMOAMHAMMKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsiaa, 3aKkoH KylloHa, mpu 3TOM pa3nnyars CIOBECHYIO



(GopMyTUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIOBUS (TPaHMIIBI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NPUHLMUIBI JEHCTBUS  MAllWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS MX OE30M1aCHOTO HCIOJIb30BAHUS B
[IOBCEITHEBHOM JKN3HH;

BBIMIOJHATh HKCIEPUMEHTHI MO MCCIEAOBAHUIO (U3UYECKUX SIBICHUN U
MPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHM, MPH STOM
(GopMynupoBath npoOiemy/3azadyy M THUIOTE3y Y4YEOHOrOo  IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOpYAOBaHHUSA, MPOBOAMUTH OIBIT U
(opMyIMpPOBATH BHIBOJIBI;

OCYILECTBIIAThH NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUYECKUX BEJIUYMH, IIPU
ATOM BBIOMpaTh ONTHUMANIBHBIN CIIOCO0 M3MEPEHHs] M HWCIOJb30BaTh W3BECTHHIC
METO/Ibl OLICHKHU MOrPELIHOCTEN U3MEPEHMUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (U3NYECKUMH  BEIMUYMHAMHU  C
MCIIOJIb30BaHUEM TPSAMBIX H3MEPEHMI, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(uKcHUpoBaTh pe3yiabTaThl IMOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B
BUJI€ TaOJIML U TpapUKOB, 1€TaTh BHIBOABI M0 pe3yIbTaTaM UCCIIEI0BAHUS;

co0ro1aTh npaBuia O€30MacHOrO TpyJla MpHU MPOBEIECHUU HCCIIEIOBAaHUIN B
paMKax y4eOHOro »SKCIEpPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOU
JEeSATEIbHOCTH C HMCMOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000pyIOBaHUS;

pemaTrh pacuéTHhIE 3aJa4yd C SBHO 3aJlaHHOM (DU3UYECKON MOJEIbIO,
UCIIONB3Ysl (PU3UUECKUE 3aKOHBI U PUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 3aJa4u
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HE0OXoAMMBbIE Il €€ PElIeHUs], TPOBOJUTh PAacCUYEThl M OLICHUBATH PEaJTbHOCTD
MOJy4YEHHOT0 3HauUeHUs (PU3NUECKOI BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 3aJaUi: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUYHUBYIO
LENOYKY PACCYXACHUI C ONOpod Ha H3YYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3UYCECKHE IBJICHUS,

UCIIONIb30BaTh  MPU  pEIIeHWH  y4eOHBIX  3aJady  COBpPEMEHHbIE
WHGOPMAITMOHHBIE TEXHOJOTUHU JIS MOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U OpeJICTaBlieHUs] Y4eOHOM U HAYyYHO-TIOMYJIIpHON MHGOpPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAIUIO;

OPUBOJUTH IPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEIKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAayKH, OOBSICHEHHE TMPOIIECCOB OKPYXKAIOLIEro0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUUECKHUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
i obecriedeHust 0€30MaCHOCTU MpU OOpallleHuu ¢ MpUOOpaMu U TEXHUUYECKUMU



YCTPOUCTBAMH, JJII COXPAHECHUS 3OPOBbS M COOJIOEHUS HOPM JKOJOTUYECKOTO
MOBEJICHUSI B OKPY Karollen cpesie;

paboTaTh B TpyNNe C BBHIIOJHEHUEM PA3IMYHBIX COIUMAIBHBIX POJEH,
IJIaHUPOBaTh paldOTy TPYIIIBI, palMOHAIBLHO pacHpeAc/sITh OO0S3aHHOCTH U
IJIAHUPOBAThH JICATEILHOCTh B HECTAHJAPTHBIX CUTYAlMSIX, aJ€KBaTHO OIICHHUBATh
BKJIQJT K&KJIOTO M3 YYaCTHUKOB T'PYIIHI B PEIICHUE pacCMaTPUBAEMOM TTPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mpeaMmeTHBIC pPe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPakaTh CPOPMHUPOBAHHOCTH Y O0YJAIONTUXCS YMEHUH:

JIEMOHCTPHUPOBATh Ha MPUMEpPax Pojb U MecTo (GU3UKH B (POPMHUPOBAHUHU
COBPEMCHHOM HAay4YHOM KapTHHBI MHpa, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(u3HUeCcKOl KapTUHBI MUPA;

YYUTBIBATh TPAHMUIBI TPUMEHEHHUS H3YYEHHBIX (PU3HYECKUX MOJICIICH:
TOYEUHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETA, TOUCUHbI UCTOYHUK CBETA, SIACpHAs
MOJIe]Ih aToMa, HYKJIOHHasi MOJeJIb aTOMHOTO siipa MPHU PEIICHUH (PU3NMUYECKUX
3aj1ad;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBSICHATH X HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOU (DM3UKHU: DJIEKTPUUECKAs] MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHUTOB, OJJICKTPOMarHUTHAs WHIAYKUMs, JCHCTBUE MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM U JIBUXKYIIMMCS 3apsij, AJICKTPOMarHWTHbIE KOJICOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACHpOCTPAHEHUE CBETA, OTPAKEHHUE, IPEIOMIICHHUE,
uHTeppepeHnus, audpakuus U TOJAPU3AIMS  CBETa, AUCIEPCUS CBETa,
dboTtoanekTpuueckuit 3pdext (poTodrddekT), cBeToBOE NaBICHNE, BOSHUKHOBECHUE
JUHEWYaTOro CIEKTpa aroMa BOJIOPOJIa, €CTECTBEHHAasT M HUCKYCCTBEHHas
PaIuOaKTUBHOCTD;

OMKCHIBATh W3YYEHHBIE CBOWCTBA BEIIECTBA (JIEKTPUUECKHE, MArHUTHBIC,
ONTHUYECKHE,  AJIEKTPUYECKYI0  MPOBOJUMOCTb  PA3IMYHBIX  Cpel) W
AJICKTPOMArHUTHBIC SIBJICHUS (TMPOLIECCHI), HMCIOJB3Ys (U3NYECKUE BEITUYUHBI:
AJIEKTPUUYECKUHN 3apsijl, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, DJIEKTPUUECKOe
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JICKTPOABUXKYIIAS CUja, paboTa TOKa,
WHIYKIUST MarHUTHOTO mMoJig, cuia Awmmnepa, cuiia JlopeHua, WHIAYKTUBHOCTh
KaTyIlIKU, HEPrusi 3JEKTPUUECKOTO M MAarHUTHOTO TMOJIeH, MEepUoJ M YacToTa
KoJebaHuii B KojeOaTeIbHOM KOHTYpE, 3apsii U Cuja TokKa B Mpolecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (QOKyCHOE paccTOsHUE U
ONTHYECKAs CHJIa JIMH3BI, IPH OINKMCAHWUW IPAaBHJIBHO TPAKTOBATh (U3HUUCCKUMA
CMBICJI HCIIOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWUS W CIUHUIIBI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIUYMHY C JIPYTUMU
BEJIMUYMHAMU;



OMHUCHIBATh M3YYCHHBIE KBAHTOBBIC SIBJICHHS W IPOLIECCHI, KCIOJIb3Ys
du3nUecKrue BEIMYHUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUsI U UMITYJbC (OTOHA, MEPUO/I TOJIypacaia, SHEPTUs CBSI3U
aTOMHBIX SJIep, NpPU ONUCAHUM TPABWIBHO TPAKTOBATH (U3UUECKUN CMBICI
WCIIOJIB3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS] W EAUHUIILI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMU BEIMYHMHAMM,
BBIYKCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBJICHUS, UCIONB3Ys (hU3HUECKUe
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATENBHOTO U MAPAJIENIBHOTO
COCAMHEHUs TMPOBOJHUKOB, 3akoH Joyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
UHIYKIHWH, 3aKOH MPSMOJUHEWHOTO PaCIpOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHHUS
CBETa, 3aKOHBI MPEJOMIICHHS CBETa, ypaBHEHHe OWHIITEHHA st (oTodddexra,
3aKOH COXPaHEHWs SHEPruHu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUUYECKOTO 3apsja, 3aKOH COXPAaHEHUsI MAacCOBOrO 4ucia, nmocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIlbI, 00JIACTH)
MIPUMEHUMOCTH;

ONPENIEIATh HAIIPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJI IPOBOIHUKA
C TOKOM, cujibl Ammnepa u cuibl JlopeHua;

CTPOMTh UM OIHCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIEAOBaHUI0 (U3MUECKUX SIBICHUU W
MPOIIECCOB C MCMOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHMI: TPU ATOM
dbopmynupoBath MpoOiemMy/3ajady U TUNOTE3y Yy4eOHOro  SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TNPEIJIOKEHHOTO OOOpYAOBaHHS, MPOBOIUTH OMBIT H
(bopMyIHpOBaTH BHIBOIBI,

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEIUYHUH, MPU
ATOM BBIOMpaATh ONTUMAJIbHBIA CMOCOO0 W3MEPEHUS U MCMOJb30BAaTh H3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKMX BEIMYUH C HCIOJIH30BAaHUEM
OpSIMBIX HU3MEPEHUM: MpPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCHUMOCTH (DU3UUECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoB, AeNIaTh BHIBOJIBI 110 PE3yJbTaTaM UCCIEIOBAHUS;

coOI01aTh MpaBmiia 0€30MacCHOTO TPyJa MPHU MPOBEJACHUU HMCCICIOBAHUN B
paMKax y4eOHOTrO OKCIEPUMEHTa, Y4eOHO-MCCIIENOBATEILCKOW U MPOCKTHOM
NESATEIBHOCTH C MCMOJIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3aJa4d C SBHO 3aJaHHON (DU3UYECKOW MOJIETBIO,
UCIOJNB3YS (PM3MUECKUE 3aKOHBI M PUHITUIIBI, HA OCHOBE aHANIN3a YCIIOBUS 3a/1a4uu



BBIOMpATh (PU3UYECKYIO MOJEINb, BBIICIATh (PU3NUECKHE BETUYMHBI U (HOPMYIIHI,
HEOOXOAMMBIE NJIs1 €€ PEIICHHs, TPOBOAUTh PAcUE€Thl U OLICHUBATh PEaIbHOCTD
MOJIyYEeHHOT'0 3HAaUeHUS (PU3UUECKON BEIIMYNHBI;

pelaTh Ka4eCTBEHHBIE 33/1a4y: BHICTPAUBATh JJOTMYECKH HEMPOTUBOPEUYHUBYIO
LEMOYKY PACCYXKIEHUH C ONOpPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(uznyecKkue sIBICHUS;

UCIOJB30BaTh  MpPH  pPEIIEHWHM  y4eOHBIX  3aJa4  COBpPEMEHHbIE
uH(GOPMAIIMOHHBIE TEXHOJOTUHU I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U TpECTaBIICHUSI yUeOHOU U HAYYHO-TIOMYJIAPHOW MH(OpMAaLUHU, MOTYyYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH [1OJIy4aeMyI0 HH(POPMAILUIO;

OOBSCHATh MNPUHIUNBI JEHCTBUS MAalIUH, OPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyarh yCJIOBUS UX O0€30MaCHOI0 UCIIOJIb30BAHUS B MIOBCEIHEBHOM
KU3HH;

NPUBOJNUTH MPUMEPHI BKJIAJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HayKHh, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHON JKU3HU
Ul o0ecrieyeHus: 0e30NacHOCTH MpU 00palIeHUuu ¢ TpruOopamMu U TEXHUYECKHUMHU
YCTPOMCTBAMM, JII COXPAHEHUS 3J0POBbS M COOJIOJIEHUS HOPM 3KOJOTUYECKOTO
MOBEAECHUS B OKPYKAIOUIEH CPEE;

paboTaTh B TpyHIEe C BBHIIOJHEHHEM pa3jMYHBIX COLHUAIbHBIX pOJIEi,
IUIAaHUPOBaTh pPabOTy TpyNmbl, PaLUOHAIBHO pacCHpelessITh O0O0SI3aHHOCTU U
MJIAHUPOBATH JIESTEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBATHO OLIEHUBATH
BKJIaJl KayKJJOTO U3 YYACTHUKOB I'PYIIIIbI B pEHIEHUE pacCMaTpUBaEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KIIACC
KoanuyecTBo yacoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3aesioB U TeM undposBbie
Nen/m P Koutposabubie | IIpakrudeckue (udp )
NMPOrpamMMbIl Bcero o0pa3oBaTeibHbIE
padoThI padoTsI
pecypchl
Paznen 1. ®U3UKA U METOJbl HAYUHOI'O ITO3HAHUSA
bubnuorexa LIOK
1.1 o 2
W3HMKa U METOJIbl HAYyYHOTO IMO3HAHUS https://m.edsoo.ru/7fA1bf72
Wroro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera IIOK
https://m.edsoo.ru/7f41bf72
Bbutmuorexa LIOK
2.2 7
Aunamika https://m.edso0o0.ru/7f41bf72
bubnuoreka [{OK
2.3 3 6 1 1
AKOHPT COXPAHCHI B MEXATIHIE https://m.edsoo0.ru/7f41bf72
Hroro o pazneny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHUECKOM 9 1 bubnmnorexa HOK
' TEOpUU https://m.edsoo.ru/7f41bf72
butmmoreka LIOK
3.2 0) 10 1
CHOBDL TEPMOHAMIIN https://m.edsoo0.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BELIECTBA. 5 bubnnotexa [JOK

®a3oBbIe NEPEXOABI

https://m.edsoo.ru/7f41bf72
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Hroro no paszgeny

24

Paznen 4. DJIEKTPOANHAMMUKA

41 MEKTPOCTATHIA 10 Effﬁﬁfﬁgﬁﬁmmn
49 [TocTostHHBIN 3neKkTpudecKkuil Tok. Toku B 12 bubnuorexa [JOK
Pa3IMYHBIX Cpenlax https://m.edsoo0.ru/7f41bf72
Hroro no pasneny 22
PezepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KoanyecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (mudposbie)
Ne ni/mt Kontpoabnbie | IlpakTuyeckue
NMPOrpamMMbIl Bcero o0pa3oBaTe/ibHbIE
PadoThI PpadoThI
pecypcsl
Pazgen 1. DJIEKTPOJAUHAMUKA
11 MarauTtHoe moje. DNeKTpOMarHuTHas 11 1 3 bubnunoreka [HOK
' WH Y KIS https://m.edsoo.ru/7f41c97¢
Hrtoro no pazaeny 11
Paznen 2. KOJTEBAHUSA U BOJIHBI
51 MexaHu4ecKrue U AJIEKTPOMArHUTHBIC 9 1 bub6mmoreka [JOK
' Kosiebanus https://m.edsoo.ru/7f41c97¢c
99 MexaHu4ecKrue M AJIEKTPOMAarHUTHBIE 5 1 Bbubnuoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
bubnmuoreka [IOK
2.3 o 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUHW OTHOCHUTEJBHOCTH

OcHOBBI CrIeIMaIbHON TEOPUHU bubnuoreka HOK
3.1 4 1
OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Paszgean 4. KBAHTOBAS ®PU3UKA
4.1 DI1eMEeHTHI KBAHTOBOM OIITUKHA 6 bubmorexa HOK

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



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

4.2 C 4
Tpocte atoMa https://m.edsoo.ru/7f41c97c
bubanorexa [IOK
4.3 A 5
TOMHO® AP0 https://m.edsoo.ru/7f41c97c
HTtoro no pazaeny 15

Paszpen 5. QJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJeMeHTbl aCTPOHOMUH U aCTPOPU3UKH 7 ﬁt?[iH;;T(:;;grouf; £41097c
Utoro no pazaeny 7
Paznen 6. OBOBIIAIOIIEE ITOBTOPEHUE

6.1 O6o6maroiiee MOBTOPEHUE 4 ﬁt?[i?ﬁt?}ftiigﬁﬁfﬂcgk
Uroro no pazaeny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68
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ITOYPOYHOE IINIAHUPOBAHHUE

10 KIIACC
Koan4yecTBo yacoB JIeKTPOHHbIE

Ne Hdara nudposbie

Tema ypoka KonTpoabHbie IIpakTuyeckue
n/n Bcero u3ydyenusi | oOpazoBaTejbHbIE

padoTsI padoTsI
pecypcenl

du3znKa — HayKa O IPUPO/IE.

. o YKa 0 TIpHpot . Bu6nuorexa LIOK

ay4HbIC METOJIbl TIO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero Mupa
Ponb u mecTo ¢pusuku B

5 (hOopMUPOBaHNU COBpEMEHHOU 1 Bbubnuoreka [JOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU eI TEeTbHOCTH JIFOJICH
MexaHudeckoe JBUKCHUE.

3 OTHOCHTENHHOCTh MEXaHHUIECKOTO 1 Bbubmuoreka [IOK
nBkenus. [lepemelienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHUE

4 PaBHOMEpHOE NpAMOTUHENWHOE 1 Bbubnuoreka [JOK
JIBHOKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOIMHENHOE 1 bubnuoreka [IOK
JIBUOKEHUE https://m.edsoo.ru/ff0c372e

5 CBobOoHOE TazieHne. Y CKOpeHHe 1 bubnuoreka HOK
CBOOOTHOTO MaJICHUS https://m.edsoo.ru/ff0c39cc
KpusonuHneiiHoe nBUXeHHUE.

7 JBrkeHne mMaTepuaibHONM TOYKH 1O 1 bubmorera LIOK

P https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Tpunnun otHOocuTensHOCTH [ anuies. 1 bubnunoreka [JOK



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

WNHepuuanbHble CHCTEMBI OTCUETA.
IIepBriii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [IpuHuun

bubanorexa [IOK

9 CYIIepPIO3HINH cHil. BTOopoii 3akoH
yrep i p N https://m.edsoo.ru/ffOc3be8
HrroTona uist MaTepraibHOM TOUKH

10 Tpetnii 3akon HerotoHa mist bubnuoreka [HOK
MaTepHaTbHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro tarorenus. Cuia

11 TspkecTr. [lepBas kocMuUYecKas bubmorexa [IOK

P https://m.edsoo.ru/ffoc3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KospduuueHr tpenus.

13 C P brn P bubnmuoreka [{OK

WJa CONPOTHBIICHHS TMPH JIBUKECHUH
P P A https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIH Ta3e
[TocTynarenbHOE U BpamareabHOe

14 JBMKEHHE a0COTIOTHO TBEPOTO Tea. Bbubmuoreka [IOK
Mowment cuitbl. [Lnedo cumnbl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPAOTO Tea
HNmnynsc MaTepruanbHON TOYKH,

15 CHCTEMBI MaTEPHUATIbHBIX TOUEK. bubnuoreka HOK
Nmnynec cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMmnyJibca. PeakTuBHOE NBHXKEHUE
PaGota 1 MOIITHOCTB CHUTHL.

16 Kunernueckas sHeprusi MaTepuaabHOW bubnunoreka [{OK
Touku. Teopema 006 U3BMEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTrUn

17 [TorenmnumanbHas SHEPTHS. bub6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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[MoreHnmanbpHast YHEPTUS YIPYTO
neGopMUpOBaHHON TIPY>KUHBI.
[ToTennumanpHas YHEPrUs Tena BOIU3H
MOBEPXHOCTH 3eMITU

https://m.edsoo.ru/ff0c461a

18

[TorennuanbHbIe ¥ HETIOTEHIINAIBHBIE
cuibl. CBsi3b pabOTHI
HCIIOTCHIINAJIBHBIX CHUJI C UBMCHCHUCM
MeXaHUYeCKOH OHCPIUr CUCTCMBbI TEJI.
3aKOH COXpaHEHUs] MEXaHUYECKOU

SHEPTUH

bubnuoreka IJOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHnas paboTa
«HccnenoBanue cBs3M pabOTHI CHUIIBI C
W3MEHCHUEM MEXaHUYECKOH dHEPrun
TeJa Ha MPUMepe PaCTIKESHUS
PE3UHOBOTO KIyTa

20

KonTtponbnas pabora o teme
«Kunemaruka. J/lnHamuka. 3aKoHbI

COXpaHCHHA B MCXAHUKE»

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIE TOJIOKEHUS MOJIEKYIISIPHO-
KMHETHYECKOU Teopun. bpoyHOBCKOE
neroxkenue. Auddyszus

bubnmuoreka [JOK
https://m.edsoo.ru/ffOc4dc?

22

XapaxTtep IBMKEHUS U
B3aMMO/IEMCTBUS YaCTHI] BEIIECTBA.
Mogaenu cTpoeHus ra3oB, KUIKOCTEN

H TBEPIBIX TEI

23

Macca monekyn. KonuuectBo
BeniecTBa. [locTosHHass ABoraipo

24

TemmoBoe paBHOBecue. Temrmepatypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ uzmepenue. llkana temneparyp
Ilenscus

Uneanpueiii a3 B8 MKT. OcHoBHOE

bubanorexa IIOK

25 ypaBHeHHe MKT https://m.edsoo.ru/ff0c4fde
AOGcontoTHas TeMreparypa Kak Mepa
26 cpeaHell KHHETUYECKOW SHEPTUU bubnunoreka [[JOK
JBYDKCHUS MOJICKYJI. Y paBHCHHE https://m.edsoo.ru/ff0c511e
MenpaeneeBa-Knaneitpona
27 3akoH /laapToHa. ['a30BBIC 3aKOHBI
JlaGoparopHnas pabota
28 «HMccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamMu COCTOSTHUS
pa3peKEHHOTO ra3a
29 H3omnpornieccyl B uaeaaIbHOM Ta3e U X Bbubmuoreka [IOK
rpaduuecKkoe npeaCTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpenuss sHeprus
TEPMOANHAMUYECKOW CUCTEMBI 1
30 crocoObl e€ m3MeHeHus. KoymmuecTBo bubanorexa [IOK
TEIJI0THI U pabora. BHyTpeHHss https://m.edso00.ru/ff0c5952
SHEPrHsl OJTHOATOMHOTO HJI€ATHHOTO
rasza
31 Bunpl Tenmonepegaun Brtmmorexa LIOK
https://m.edsoo.ru/ff0c5c36
Y nenbpHas TENI0EMKOCTh BEIECTBA.
32 KonuuecTBo TenmnoTsl ipu brbmorexa LOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AnuabaTHbBIN TpoIiece
33 [TepBblif 3aKOH TEPMOJIMHAMHUKH U €TO bubnunoreka HOK

OPpUMCHCHHC K U30IIpoLeccaM

https://m.edsoo.ru/ffOc5efc
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HeoOpatumocTs mporeccoB B

bubanorexa IIOK

34 .B i
HPHPOAIG. BIOPOH SakoR https://m.edsoo.ru/ff0c6230
TEPMOJANHAMUKHI
35 ITpunmun neticteus u KI1J{ TemoBoit bub6mmoreka [JOK
MaIIHHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KII/]
37 DKoJIOTHYecKue MpooIIeMbl
TETIOPHEPTeTUKHI
38 Ob6o6matonuii ypok «MomekynspHast Bbubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOJUHAMHUKI) https://m.edso00.ru/ff0c6938
Konrposnbnas pabota no teme
39 «MonexymsipHast puzuka. OCHOBBI bubnnorexa IOK
Yep ' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
40 [TapooOpa3oBaHue U KOHICHCAIIUS. bu6mmoreka [JOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOcCooTHas U OTHOCUTEIhHAS
41 BJIAYKHOCTH BO31yxa. HachlleHHbIi bubmorexa IOK
X, = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
42 amop¢HbIe Tesa. AHU30TPOIHUS bub6mmoreka [JOK
CBOMCTB KpUCTAILIOB. JKugkue https://m.edsoo.ru/ff0c65f0
Kpuctaiuibl. COBpeMEHHbIE MaTepualibl
[InaBneHne M KpHUCTALTU3AIINS.
43 VYienbHas TEMIoTa IUIABICHUS bubnnorexka IOK
A ’ https://m.edso0.ru/ff0c6708
CyOnumarnus
44 VYpaBHeHHUE TEIJIOBOro OajaHca bubamoreia LIOK

https://m.edsoo.ru/ff0c6820
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https://m.edsoo.ru/ff0c6a50
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DneKTpu3anus Tei. DIEeKTPUIeCKUM

45 3a JBa a DJeK ecK brbmmorexa LIOK
si. JIBa BU JIEKTPUUECKUX
P A p https://m.edsoo.ru/ffOc6bcc
3apsiJioB
IIpoBOIHUKH, TUPJIEKTPHUKHU U
46 n(f)n OBOJHUKH 3aK(f)H COXpaHEHU bubmmorexa LIOK
yrp ’ P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsiia
Bsaumogneiicteue 3apsinoB. 3aKOH
47 Kynona. ToueuHbIH djI€KTpUUYECKHI buomorera [IOK
y ) p https://m.edsoo.ru/ffOc6ced
3aps
Hanps»k€HHOCTB 3IIEKTPUYECKOTO
48 noJist. [IpuHnmn cynepno3uuuu Bbubnuoreka [JOK
AJICKTPUYCCKHX TTosieH. JInnum https://m.edso0.ru/ff0c6df2
HaMpsSKEHHOCTH
Pabora cuit anekTpocTaTHaecKoro
49 nonst. ITorennman. PasHoctns bubmuorexa LIOK
’ L. https://m.edsoo.ru/ff0c6f00
HOTEHINATIOB
ITpoBOMHUKHY U TUDIEKTPUKH B
50 anpeKT OCTATHYECKOM ncf)ne bubmorexa TIOK
p ) https://m.edsoo.ru/ff0c7018
JlnanexkTpuueckas MPOHUIIAEMOCTD
bubnuoreka IJOK
51 OaexTpoéMrocTh. Konmencaro
p . p https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTh TIIOCKOTO
52 KOHJIEHCAaTOpa. DHEPIHs 3apsHKEHHOr0 bubmuorera [IOK
A pa- P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 Jlaboparopnas padorta "M3mepenue
3IEKTPOEMKOCTH KOHIeHcaTopa"
54 [IpuHIMTT IENUCTBUS U TIPUMECHEHUE

KOHACHCATOPOB, KOITMPOBAJILHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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amrmapara, CTpyHHOTO MPUHTEPA.
DneKTpocTaTUYecKast 3alluTa.
3azemieHHE AIIEKTPONPHOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBHS €r0
cymecTBOBaHMSA. [I0CTOSHHBIN TOK.
Cuna Toka. HanpsixeHue.
Comnpotusnenue. 3akon Oma 11st
y4acTka Lenu

56

[TocnenoBarenpHOE, MapaiebHOE,
CMEIIIaHHOE COETUHECHHUE
npoBoaHHUKOB. JlTaboparopnas pabora
«/3yuenne cMeIanHOro COeqMHEHHS
PE3UCTOPOBY

bubnuoreka IJOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa u MOIITHOCTH AJEKTPUIECKOTO
Ttoka. 3akoH [[xoyns-Jlenna

bubnmuoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 171 NOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3aMmbikadue. Jlaboparopnas padora
«3mepenune 3/IC ucTouHrka TOKa U
€ro BHYTPEHHEr0 CONpPOTHUBICHUS»

bubnmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

SHCKTpOHHaH OpoBOAUMOCTD TBép,Z[BIX
METaJIJIOB. 3aBUCUMOCThH
COIIPOTUBJICHHA METAJIJIOB OT
TEMIICPATYPHI. CBerHpOBOI[I/IMOCTB

60

DNEeKTPUYECKNN TOK B BAKyyME.
CBolicTBa 3JIEKTPOHHBIX ITY4KOB

61

[TomynpoBOHHUKH, X COOCTBEHHAs U
npuMecHasi mpoBoAuMocTh. CBoiicTBa
p—n-nepexoxna. IlomynpoBoaHUKOBBIE

bubnuoreka IJOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

PpUOOPHI

DIEeKTPUYECKUN TOK B paCTBOpax 1

62 pacniaBax 3JIEKTPOJIUTOB. 1 bubnunoreka [IOK
DNEeKTPONUTHYECKAsT JTUCCOIIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNEeKTPOoIIN3
ONEeKTpUYECKUN TOK B ra3zax.

63 CaMocTosITeNIbHBIN U 1 bubnuoreka [HOK
HECaMOCTOSITSIIbHBIN pa3psa. MoHusl. https://m.edsoo.ru/ffOc84ae
[Timazma
DnekTpruyeckue npudopsl U

64 YCTPOMCTBA U UX IIPAKTHYECKOE 1 Bbubanoreka [IOK
npumeHenue. IlpaBuna TexHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 OG6oOmaromuit ypox 1 bubnmuoreka [JOK
«DIEeKTPOIUHAMUKA» https://m.edsoo.ru/ff0c88be
Konrtponbnas pabota no teme

66 «Qnekrpocratuka. [locTossHHBIN 1 bu6nmnoreka [JOK
AIEKTPUYECKHI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PezepBHblil ypok. KoHTposbHas 1 bubnuoreka HOK
pabota mo teme "DneKkTpoarHaMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHBIil ypok. O6o0matommii ypok 1 bu6mmoreka [JOK
o temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIACC

KoanyecTBo yacoB JJIeKTPOHHbIE
Ne Hara nudpoBbie
n/n Tema ypoxa Bcero Konrponetiie | Hpaktireckue u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI pecypebi
[TocTossHHBIE MarHUTHI U UX

1 B3auMMOJIeHcTBHE. MarHuTHOE TIOJIe. 1 buotnuoreka LIOK
Bekrop MarHuTHOM MHAYKIUH. JInHUK https://m.edso0.ru/ff0c9778
MarHMTHON UHAYKUIHUH
MarHuTHOe 1oJjie MPOBOJIHHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubnnorexa [JOK
B3aumoeiicTBie MPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopnas pabora «3y4uenue 1 1 bubnmnorexa [JOK
MAarHUTHOTO TIOJIS KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBe MAarHUTHOTO IIOJISI HAa
poBOJHUK ¢ TokoM. Cuna Ammepa.

4 JlaGoparopnas paborta 1 1 bubmmoreka [JOK
«Hccnenosanue neiicTBusa https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOMY
JleiCTBE MarHuTHOT'O MOJs HA

5 JBWKYILLYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubnmnorexa HOK
Cuna Jlopenmna. Pabora cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenua

5 OnextpomarautHas mHAyknus. [lotok 1

BEKTOpa MarHuTHo uuaykuuu. DJC



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

WHIYKITUU. 3aKOH 3JIEKTPOMarHUTHOM
nHayknun @apanes

JlaGoparopnas paboTa
«HccnenoBanue sIBICHUS
BJIEKTPOMArHUTHOM WHIYKITHI

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

NHnyxTuBHOCTD. SIBIEHUE
camouuAykuu. DJIC caMOMHIyKIUH.
DHeprusi MarHUTHOTO TOJISI KATYIIIKU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

bubtmuoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne yCcTpoicTBa U UX
MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JI€KTPOMArHUTHI, 3JIEKTPOJIBUTATENb,
YCKOPHTENH 3JIEMEHTAPHBIX YaCTHLI,
WHAYKIMOHHAs MeYb

10

O6oOmaromuit ypok «MaraHuTHoe

rosie. DJIEKTPOMArHUTHAS WHIYKLIMSI

Bbutmuoreka LIOK
https://m.edsoo.ru/ffOcab82

11

Konrtponbnas pabota no reme
«MarnuTHOe nose.

DNEeKTPOMArHUTHAsT MHAYKIIUS

Bbutmuorexa LIOK
https://m.edsoo.ru/ffOcad58

12

CB00OIHBIE MEXaHUYECKUE
Konebanus. ['apMoHHnueckue
KojebaHus. YpaBHEHHE

TAPMOHHYECKUX KOJIeOaHMM.

IIpeBpamenue sHEprun

butmmoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopnas padota
«HccnenoBanue 3aBUCUMOCTH
Mepro/Ia MaJlbIX KoyieOaHuii rpysa Ha
HUTH OT JAJIMHBI HUTU U MACCHI TPy3a»



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

14

Konebarenbublit kouTyp. CBOOOAHDBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs B
uieaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorusi MeXa1y MEXaHW4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJIEeOaHUSAMU

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

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs YHEPTHUH B HJICATIbHOM
Kos1e0aTenbHOM KOHTYpe

bubnnoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBienue o 3aTyXaroIUX
KoJjebaHusx. BeIHyKIeHHbIE
MexaHHueckue kosebanus. Pesonanc.
BeIHYXI€HHBIE 3JIEKTPOMArHUTHbIE
KoJieOaHus

bubtmuoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennslii TOK. CHHYCOUIAJIBHBIN
rnepeMeHHbI TOK. MOIITHOCTH
NEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U
JEUCTBYIOIIEE 3HAYEHUE CHJIbl TOKa U
HaIpsKEHUs

Bbutmuoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponssoacTso,
nepenaya v norpediaeHue

3IIEKTPAYECKON SHEPTUH

19

YCTpONCTBO U IPAKTUYECKOE
IIPUMEHEHHUE 3JIEKTPUIECKOrO 3BOHKA,
reHeparopa ePEMEHHOI0 TOKa,
JIMHUU dJIeKTpoIepenad

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKU NTPH
IIPOM3BOJICTBE IEKTPOIHEPTUM.
KynbTypa ncnosnb3oBaHus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JICKTPOIHEPIHH B TIOBCEIHECBHON
JKU3HU

MexaHH4ecKre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopocthb

bubnnoreka [IOK

21
pacupoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie 1 MPOAOILHBIE BOJIHBI
99 3Byk. CkopocTh 3ByKa. [ poMKOCTB bubmmorexa [JOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJeKTPOMarHuTHBIE BOJIHBI, UX
23 CBOMCTBa U ckOpocTh. [1Ikana bubamorexa LIOK
P ' https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJH
[IpuHUKIIBI paTUOCBS3HU U
24 TeneBueHus. Pa3Burue cpeacts
cBsi3u. Paguonokanus
o5 Konrtponbnas padora «Konebanus u bubanorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsiMmonuHeitHOE pacpocTpaHeHUE
26 CBETa B OJHOPOJIHOM Cpele. bubnuoreka [{OK
Toueunslit ncTOUHKK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHnue cBeTa. 3aKOHbI
27 oTpaxxeHus csera. [loctpoeHue bubmorera [IOK
P . P https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B INIOCKOM 3€pKaje
[Ipenomnenue cBera. [lonHoe
98 BHyTpeHHee oTpakeHue. [IpenensHslii bubanorexa [JOK
yIoJI MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHUs
29 Jlaboparopnas pabota «3mMepeHue bubnuoreka [{OK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

moKa3aTejisd MPCIIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoenne nzoOpakeHUH B

30 nua3e. PopMyiia TOHKOW JTUH3BI bubmorera [IOK
- OPMY ’ https://m.edsoo.ru/ffOcddle
YBenudeHue JIUH3bI
JlaboparopHnas paboTa
31 «HccnenoBanne CBOWCTB
M300pKCHUN B IMH3AX)»
Jucnepcus ceera. Ci0KHBIN COCTaB
39 oenoro ceeta. L[Bet. JlabopaTopHas
pabota «Habmonenue nucnepcun
CBETa»
Wurepdepenmms ceera. Jndpakums bubmmorexa [JOK
33 N
ceera. [ludpakuronnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubmmoreka [JOK
[Monspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtnyeckue nMpuOOpsI U yCTPOHCTBA U
YCIIOBHUSI X 0€30MacHOTO MPUMEHEHHS
['panuIpl MPUMEHUMOCTH
36 KJaccuueckord mexaHuku. [loctynatsl bubnunoreka [IOK
CIeMaIbHON TEOpUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
37 3amMme JIeHre BPEMEHH 1 COKpaIleHue bubamorexa LIOK
A P Patt https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHEprusi U MMITYJIbC PEIIATUBUCTCKOM
38 yacTullbl. CBsI3b MaCChI C SJHEPTUEH U bubmorexa HOK
’ P https://m.edsoo.ru/ffOcfc68
AMITYJIbCOM. DHEPTHUS TTOKOS
39 KonTtponbHas paborta «OnTuka. bubnuoreka [{OK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcHOBBI crielIMajgIbHON TEOPUU
OTHOCHUTEIBHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonnl. ®opmyna Ilnanka. DHeprus

bubnnoreka [IOK

40
¥ UMITYJIBC (OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHUE Eu6 110K
HNOJINOTEKA
41 .0 A.T.
poros(exra. Ombrret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl GpoTodrddexra. YpaBHEHHE
N qv) b P bubmuoreka LIOK
42 DitamTeriHa s Gororddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢otorddekrra
Hasnenue ceera. OnwiTe! 11. H.
43 JleGeneBa. XuMHUYECKOE JICHCTBHE bubmorera IIOK
ACBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne yCcTpoucTsa u
44 MPaKTUYECKOe TMPUMEHEHHE:
¢doro31eMeHT, (OTONATUNK,
COJIHEUHas OaTapesi, CBETOAMOT
45 Pemenne 3ana4 o teme « AJI€MEHTHI bubnuoreka [{OK
KBAHTOBOI ONTHKH https://m.edsoo.ru/ff0d0302
Mogens atoma ToMmcona. OOBITE
46 Pesepdopna mo paccessHHIO O-4acTH bubmorera LIOK
poOpA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeIb aTOMa
Bbubnuoreka LIOK
47 IT b
OCTyHaTHl Hopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornoiieHue GOTOHOB
48 P TIEPEXO0Jie aTOMa C OJTHOTO YPOBHSI bubmorexa HOK
P pexol . A P https://m.edsoo.ru/ff0d0Oafa
SHEpPTruHU Ha Apyroi. Buasl criekTpoB
49 BonHoBbBIC cBOMCTBA YacTHIl. BOJIHBI bubnnoreka [IOK
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ne bpoitng. KopryckynsipHo-
BOJIHOBOM Ayanu3M. CrHOHTaHHOE U

BBIHYXICHHOC HU3TTYUCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTkphITHE paguOaKTUBHOCTU. OTIBITHI
Pesepdopna mo ompeneneHuro cocrara

PaaruOaKTHUBHOT'O H3JTYy4YCHUA

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

51

CpoiicTBa anba-, 6era-, raMma-
u3nydyenus. Bausuue
pPaIlOaKTUBHOCTH Ha KHBbHIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnan.
DJeKTPOHHBIN U NO3UTPOHHBIN OeTa-

pacnaa. 'amMa-u3nydenue

bubmoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBI3U HYKIIOHOB B sIJIpe.
S nepHbie peakuu. AnepHbIn
peaktop. [Ipo6iieMbl, IEPCTIEKTUBHI,
SKOJIOTUYECKHE aCTIEKTHI SIIEPHOMN

JHEPreTUKH

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbie YacTullbl. OTKpBITHE
MO3UTpPOHA. MeTObI HAOMIOICHHS U
perucTpanuy 3J1eMEHTAPHBIX YaCTHII.
Kpyriusiil cron «@yHnaMeHTaabHbIE
B3auMoJencTBUsA. EnuHCTBO
(u3nyeckoil KapTUHBI MUPa»

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gnoro neda. Co3Besus,
SIpKHe 3BE3/IbI, TUTAHETHI, UX BHJIAMOE
nemkenune. ConHeuHas cUcTEMa



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

56

Connue. ConHeuyHast aKTUBHOCTb.
Uctounux 3neprun ConHia u 3B€311

57

3BE3BI, NX OCHOBHEIE
XapaKTEPUCTUKHU. 3BE3IBI TNIABHOM
I0CJIe10BaTeIbHOCTU. BHyTpeHHee
crpoeHnue 38€31. CoBpeMeHHbIE
MPENICTABICHUS O MPOUCXOXKICHUU H
spostouu CoHLA U 3BE3]T

58

Mineunsiit Ilyte — nHama [NaakTuka.
[Tonoxenue u nBuxkenue CoaHLa B
l'amaktuke. I'anaktuku. YépHbIie
JBIPBI B iIpax rajJakTUK

59

Bcenennas. Pa3beranue raiakTuk.
Teopus bonbioro B3psia.
PenukroBoe u3nydeHue.
Meraranaktuka

60

Hepemennsie nmpoGieMbl acTpOHOMUHU

61

Kontponrshas pabora «1eMeHTbI
ACTPOHOMHUH U aCTPOPHUZUKNY

62

O6o6maromuii ypok. Ponb ¢pusuku u
aCTPOHOMHM B SKOHOMHUYECKOU,
TE€XHOJIOTMYECKOM, COLIMaIbHON U
ATUYECKOH chepax neaTenbHOCTH
YyeJloBeKa

63

O6o6maromuii ypok. Posb u mecto
(bU3UKU U ACTPOHOMUHU B
COBPEMEHHOW Hay4YHOU KapTUHE MUpa

64

O6o6maromuit ypok. Ponb




¢uznyeckoi Teopuu B (HOPMUPOBAHUU
MpeJICTaBIeHUM 0 HpU3NIEeCKON
KapTUHE MUpa

O6o6maromuii ypok. Mecto
(bu3nyecKoi KapTHHBI MUpPa B 00IIeM

65 1
psiAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJICTABIEHUN O MpPUPOJIE
66 PezepBHbIil ypok. MarHutHoe norne. 1
DJIeKTpOMarHuTHasi WHIYKITUS
PeszepBHbiil ypok. Ontuka. OCHOBBI
67 CIICIIMATbHON TCOPHH 1
OTHOCHUTEIbHOCTHU
Peze i ypok. KBanroBa 3MKa.
68 5 epZHI/I }::; Ko 2 HTOBAS (QHSHK 1 bubmmoreka [JOK
MEHTBI ACTPOHOMUU U
i P https://m.edsoo.ru/ff0d1784
acTpopu3uKu
OBLIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» dmsuka, 10, 11 kmace/ Msixkumes I'.4., Byxosues b.b. Aknmonepaoe
obmecTBo«31aTENBCTBO

((HpOCBGHICHHe»

METOJJNYECKHUE MATEPHAJIBI JIJISI YUUTEJISA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

1 http://nsportal.ru - cormanbHas ceTh paOOTHUKOB 0Opa30BaHUS.

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

3 http://festival.1september.ru/articles/ - pectrBans nemarorudyeckux uiaek

«OTKpPBITBIA YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http:/fwww.fizika.ru/ - caitt muist yuureneit (GU3UKH U UX YICHUKOB.
5 http://www.physics.ru/ - MaTepuaisl o Gu3MKe.
6 www . ege .edu.ru - madopmanmonHsiii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomiekius [IIOPoB


http://www.fizika.ru/
http://www.physics.ru/
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