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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOr0 YpOBHSI Ha YpPOBHE CpEeAHEro oOIIero
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE MOJOXKEHUM U TpeOOBaHUU K pe3yiabTaTam
OCBOEHHMSI OCHOBHOM 0Opa30oBaTeNbHON MporpaMmsbl, npeacraBieHHbIX B PI'OC
COO, a Takxke ¢ yd€roM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHIIETIIMK TIpernojiaBanusi ydyeoHoro mnpeamera «Pusuka» B 00Opa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoi ODenepanuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBaTeNbHbIE NPOIPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HANpaBlIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYyYHOW KapTuHbl Mupa oOyvaromuxcss 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiMm GI'OC COO k
MJIAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM W METalmpeAMETHBIM pe3yJbTaTam
oOy4eHMs, a TakK€ YUYUTHIBAET HEOOXOAUMOCTh pealu3aluyd MEXIPEIMETHBIX
CBs3el (U3MKKM C €CTECTBEHHO-HayYHbIMM YYE€OHBIMU TipenMeTramu. B Hel
OTIPE/EISAIOTCA OCHOBHBIE LIETU M3y4YeHUs (PU3MKH Ha YPOBHE CPEAHEro OOILero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (DU3UKH: JTUYHOCTHBIE,
MeTarpeMETHbIC, TPeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o ¢u3MKe BKIIOYAECT:

e INTAHUPYEMbIC PE3YJIbTAThl OCBOCHUS Kypca (U3UKK Ha 0a30BOM ypOBHE, B

TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI 110 TOJaM 00yUYEeHUS;

e cofiepkanue yaeOHoro npeamMera «dusuka» mo rogaM oOydeHHs.

®duzrka Kak Hayka O Haubojee OOIIMX 3aKOHAaX MPHUPObI, BHICTYIAs B
KauyecTBE y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA] B CUCTEMY
3HaHU# 00 okpy:xatouieM Mupe. LlkonbHbIN Kype pu3ukn — cucteMooOpazyronui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIBKY (PU3HUECKHE 3aKOHBI
JeKaT B OCHOBE TIPOILIECCOB U SIBICHWUM, HM3ydaeMbIX XWUMHUEH, OHMOJIOTHEH,
dbu3udeckorr reorpaduei W acTpoHomuel. Vcmomp3oBaHME W AKTHBHOE
npuMeHeHne  (PU3MYeCKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTH B cdepe SHEPreTUKH, TPaHCIOpTa, OCBOEHUS
KOCMOCa, TMOJIy4YeHHUs] HOBBIX MAaTepHaliOB C 3aJaHHBIMU CBONMCTBAMHU U JPYTHUX.
N3yuenne ¢Gu3NKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpa OOydarommuxcsi, B (GOpMHUpPOBAHWE yYMEHUN TPUMEHSTH
HAy4YHBbI METO]I TO3HAHUS MPHU BHINOJHEHUN UMHU YUEOHBIX UCCIIEIOBAHUN.

B ocHoBy kypca ¢Gu3uMKM Ui YPOBHSI CpelHEro oOIiero ooOpa3zoBaHUs
NOJIOKEH pAN HWIEH, KOTOpPbIE MOXHO pAacCMaTpUBaTh KaK IPUHLHUIIBI €ro
ITOCTPOEHUS.



Hoea yenocmnocmu. B cooTBeTCTBUHM € HEM KypcC SIBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepuajl U3 BCEX pa3esioB (GU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B coOTBeTCTBUM C HEH MaTepuan Kypca (U3HKU
o0bequHEH BOKPYr (U3MUECKHMX Teopuid. Bemymmm B Kypce SIBISETCS
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BELIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTECHIMATa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
¢u3uku ¢ pa3BuTHeM OOIECTBAa, a Takke C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU TIpoOIeMamu.

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

Hoes sxonocuzayuu peanusyeTcsi TMOCPEIACTBOM BBEJCHUS JJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TECXHUKH W TEXHOJIOTHH, a TaKXe OOCYXKICHUSI
po0JIeM palOHAIBHOTO MPUPOAOIIOIE30BAHUS U SKOJIOTHYECKON 0€30MaCHOCTH.

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

CucTeMHO-AeSTENHHOCTHBIN TOJIX0/T B Kypce (DU3UKU peanu3yeTcsl Mpexke
BCEro 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU AESITEIIBHOCTH O0Yy4YaroIUXCs.
Jlns  6a3oBOro ypoBHA Kypca (QU3MKA — 3TO HCMHOJb30BAHUE CHUCTEMBI
(pPOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke 0ObEIUHEHBI B OOIIMN CIHUCOK YUYCHUYECKHUX
MpaKTUYECKUX padoT. BrimeneHne B ykazaHHOM TiepedHe JTabOpaTOPHBIX padoT,
IPOBOJUMBIX JUIS KOHTPOJS ©M OICHKH, OCYIICCTBISICTCS  YYaCTHHUKAMHU
00pa3oBaTeNBLHOIO Mpollecca UCXOAsl M3 OCOOCHHOCTEW TIUIAHUPOBAHUS W
ocHalleHust kabuHera @usuku. Ilpu »>TOoM obecneuynBaeTCsi OBJAJICHUE
OOyJaroIMMUCS yMEHUSMU TPOBOJUTH KOCBEHHBIC WM3MEPEHUS, HCCIEIOBaHUS
3aBUCUMOCTEH (U3MYECKUX BEJIMYMH ¥ TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
PENJI0KEHHBIX TUIIOTES.

bonbimoe BHUMaHWE yAENSETCS PEIICHUIO PACYETHBIX M KAUYeCTBEHHBIX
3anay. Ilpu 3TOM A1 pacy€THBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCS 3aJa4d C SIBHO
3a/1aHHOM (PU3UYECKOIN MOJIETIBIO, MTO3BOJISIONINE MPUMEHATh U3yUYEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK W HHTETPUPYS 3HAHUSA W3
pa3HbBIX pa3ne’noB. /[ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/aHMs HA
0OBsACHEHHE MPOTEeKaHUsl (U3UYECKUX SIBJICHHM M MPOILIECCOB B OKPY’KAIOIIEH
KU3HHU, TpeOytoume BhIOOpa (U3MYECKON MOJEnM Uil CUTyalluu MPaKTHKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k wmarepuansbHO-
TEXHHUYECKOMY OOECIEUYeHHI0 ydeOHOro mporecca ©0a30BbI YpOBEHb Kypca
(GU3HKK HA YPOBHE CPEIHETO 001Iero 00pa3oBaHus JOJDKEH U3Y9aThCs B YCIOBHSX
IpeIMETHOTO0 KaOWHeTa (PU3MKU WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYyYHOro IMkia. B kaOuHere (U3UKU TOIKHO OBITH
HeoOXoIuMoe J1abopaTopHOE OO0OpYAOBaHHME ISl BBHINOJHEHUS YKa3aHHBIX B
mporpamMme 1o U3NKE YICHHYECKUX MPAKTHICCKUX padOT M IEMOHCTPAIIMOHHOE
000opynoBaHueE.

JleMoHCTpanioHHoe 000pya0oBaHuE (QOPMUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHUMAJIBHOH JTOCTATOYHOCTH M  O00ECTeUMBACT ITOCTAHOBKY
MEPEUYNCICHHBIX B TIpOrpaMMme 10 (PHU3MKEe KIFOUEBBIX JIEMOHCTPAMA IS
WCCICOBAHMS  M3yYaeMbIX SBJICHHA W  TIPOIECCOB, OMIHUPUYECKUX |
dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUM.

JlabopaTopHoe 00OpynOBaHME JUIsI YUYCHHMUECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacyeTe
OTHOTO KOMILJIEKTa Ha JABYX OOyYarommxcs. TeMaTH4eCKHe KOMIUICKTHI
nabopatopHOro 00OpYyHOBaHUSL AOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE ITU(DPOBBIX JTAOOpATOPHi.

OCHOBHBIMHU HENIAMH W3y4YeHUs (PU3UKU B 00111eM 00pa30BAHUU SBIISIOTCS:

e popMupOBaHWE WHTEpPeCa W CTPEMIJICHHS OOYYaroNuXcsl K HAyIYHOMY
U3YUYCHUIO TIPUPOJBI, PA3BUTHEC HMX HMHTCIUICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

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

 hopMupOBaHUE HAYYHOTO MUPOBO33PEHHS KaK PE3yJIbTaTa N3y4YEHUsI OCHOB
CTpOoeHUs MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

e popMupoBaHHE YMEHHH OOBSICHATH SBJICHHS C  HCIIOJB30BAaHUEM
bU3MYEeCKUX 3HAHUHM M HAYYHBIX JOKA3aTeIbCTB;

e popMUpOBaHUE TMPEACTABICHUM O pONM (PUIMKU JUIsI PAa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

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

npolecce u3y4eHus Kypca U3k Ha YpOBHE CpeIHEro o01Iero 00pa3oBaHus:



e IPHOOPETEHNE CUCTEMBI 3HAHUM 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (DU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U 3JIEMEHTHI aCTPODHU3UKH;

e popMHupoBaHME yMEHUN TNPUMEHSATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBJICHWA B TPUPOAE U JJIA HPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

¢ OCBOGHHE CIIOCOOOB pEHICHUS pPa3jIM4HbIX 3aJad C SBHO 3aJlaHHOMN
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3anue GU3NIECKON MO, aICKBaTHON yCIOBUSAM 3a1a4H;

e MIOHMMAaHHE (PU3NYECKUX OCHOB W TMPHUHIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHMS Ha OKPYKAIOILYIO
cpeny;

¢ OBJIQJICHUE METOJaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUSA W TIPOBEACHHUS
(¢u3NYECKUX SKCIIEPUMEHTOB, aHalW3a U HMHTEpHpeTauud HH(opMaluu,
OIpE/IEeNICHUS IOCTOBEPHOCTHU MOJyYEHHOTO Pe3yJIbTaTa;

e CO3JJaHNE YCIIOBUM NJIsi Pa3BUTHS YMEHHUH NPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wusydenne ¢usuku (06a30BbIiI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus otrBoautcs 136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 knacce — 68 wacoB (2 yaca B HeJIEJIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3MKE TEpeueHb JTabOpaTOPHBIX U
MPAKTUYECKUX padoT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BHIOOD
MpOBEJCHUS J1a0OpaTOPHBIX pPAbOT ¥ OMBITOB C YYETOM WHAWBHIYaTbHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.



COAEPXKXAHUE OBYUEHUA
10 KJIIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT'O MIO3HAHUSA

®dusrka — Hayka o mpupone. HaydHble METOIBI NMO3HAHMS OKPYKAKOLIETO
mupa. Ponp dSkcnepuMeHTa M TEOpMHM B IPOLECCE ITO3HAHUSA IIPUPOJBI.
DKCIIEpUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX SIBICHUU W TpoleccoB. HayuHsle rumortessl.
duznyeckre 3aKOHbl U TEOpUH. ['paHUIIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (OPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHbI
MHPA, B IPAKTUYECKOU EATENBHOCTH JFOJEH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3zjnen 2. Mexanuka
Tema 1. KunemaTtuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXaHMUYECKOTO JBIKCHUSI.
Cucrema orcuéra. TpaekTopus.

[lepemenienne, CKOpocTh (CpenHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHE MaTepUaIbHOM TOYKH, MX MPOEKIMH HAa OCHU CUCTEMbl KOOPJMHAT.
CioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsSIMOJMHEWHOE BMXeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpEHHUsS, MyTH U MEepEeMEIICHUs
MaTepUaAIbHOW TOYKH OT BPEMEHHU.

CBobogHoe nmageHue. Y CKOpeHne CBOOOHOTO MaACHUS.

KpuBonuueitHoe  nBwxkeHue. J[BWKeHHME  MaTEepUaTbHOM  TOYKHA IO
OKPYKHOCTH C OCTOSHHOU IT0 MOAYJIKO CKOPOCThIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocth. [lepuon u gacrora odpamienus. LleHTpocTpemMuTensHoe yCKOpeHue.

TexHuyecknue yCTpPOICTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKEHUE CHAPSIOB, IIETTHBIC U PEMEHHBIC TIepeaun.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMATHYECKUX XapaKTePUCTUK
JNBH>KCHUSL.

[IpeoOpa3zoBanre ABUKEHUH C UCITOJIH30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3pekeHHOM ITPOCTPAHCTRBE.

HabGnionenue aBuxkeHus: Tena, OPOIIEHHOIO MO YIJIOM K TOPU30HTY U
TOPU30HTANBHO.



H3mepenune yckopeHus CBOOOTHOTO MaeHHUS.

Hamnpasnenue ckopocTy Npy ABUKEHUU 110 OKPY’KHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3ydeHne HEpaBHOMEPHOTO IBUKEHUS C LIENbIO0 ONPENEIICHUS] MTHOBEHHON
CKOpOCTH.

HccnmenoBanue COOTHOLICHHS MEXAY NYTSIMHU, INPOMIACHHBIMU TEJIOM 3a
[IOCJIEIOBATENbHBIE PABHBIE IIPOMEXYTKM BPEMEHM IIPU PAaBHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

W3ydeHue nBUKEHUs Tea, OPOILIEHHOTO TOPU30HTAIIBHO.

Tema 2. Jlunamuxa

[Ipyanmn  otHOocuTensHOCTM  ['ammies.  IlepBelii  3akoH  HproToHa.
NHepunanbHbple CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuwi. Bropoit 3akon HproToHa
JUI MaTEpUaJIbHOU TOUKM. Tpernii 3akoH HbproTOHA 1151 MatepraibHbIX TOUEK.

3akoH BcemupHoro TtsaroreHus. Cwia Tsoxectd. IlepBas KocMmmueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoybxkeHusi, kaueHusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKONBKEHUS U cujia TpeHus nokos. KoagduuueHt tpenus.
Cuita cOnpOTUBIIEHUS NIPU IBUKEHUHN TEJIA B KUJIKOCTH WIIH Tase.

[ToctynarenbHoe U BpalaTelIbHOE IBUKEHHE a0COTOTHO TBEPIOTO TEA.

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

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHUE: NOALINUITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepIuu.

CpaBHEHHE Macc B3aUMOJEHCTBYIOLIUX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT A€(OPMALIUU.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBECH TBEPIOIO Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

W3ydenue nBm>xeHus OpycKa Mo HAKIOHHOW MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B MPYKHUHE H
PE3MHOBOM 00pa3iie, OT ux aedopmaiuu.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOrO TEJA, HWMEIOLIETO OCh
BpAaIlICHMUS.

Tema 3. 3aKkoHBI COXpaHEHHUS B MeXaHHKe

Nmiynbc MaTepuaibHOM TOUKH (Tena), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.

Nmnynbe cWIbl 1 W3MEHEHUE MMITYyJIbCa Tejla. 3aKOH COXPaHCHUS HMITYJIbCA.
PeakTnBHOE NBUXEHUE.

PabGora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckass »Heprusi MarepuaibHOW TOYku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUHU.

IloreHunanbHas DHEPIusl. IToreHunanbHas JHEPIUs yIpyro
nepopMUpOBaHHON  mpyxuHbL. [loTeHIManbHas SHEprus Tena  BOJIU3U
OBEPXHOCTH 3EMIIH.

IloTeHnMaIbHBIE W HENOTCHUHUAJIBHBIE  CHUIIBL. CBs3b  paboThI
HETIOTCHIMAIBHBIX CHJI C U3MEHEHUEM MEXAaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXPAHEHMSI MEXAHUYECKOU SHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckue yCTpOWCTBA M IPAKTUUYECKOE NMPUMEHEHHUE: BOJOMET, KOIED,
IIPY>KUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBHKEHHUE.

[lepexoa MOTEHIUATBLHON SHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuu sxcnepumenm, nabopamopsie pabomul

N3ydeHne abCOIOTHO HEYNPYTOro yJapa ¢ HOMOIIbIO IBYX OJMHAKOBBIX
HUTSIHBIX MasATHUKOB.

HccnenoBanue cBA3M pabOThI CUIIbI C U3MEHEHHEM MEXaHUYEeCKOW sHepruu
TeJa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Pa3nen 3. MoJiekyasipHas ¢gu3uka U TEPpMOJUHAMUKA
Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
OCHOBHBIE€ TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. ubdysus. Xapakrep ABIKCHHUS U
B3aMMOJECHUCTBUS YACTULl BemecrBa. MoJenu CTPOCHHUS Ta30B, KUIAKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemectBa. [ToctositnHas ABoraapo.

TenmoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
[enscus.



Mopnens  upeanpHoro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH HICANbHOro ras3a. AOCOJIOTHas TeMIeparypa Kak Mepa
CpelHel KHUHETUYECKOW HSHEpPruM TEIJIOBOrO JBMXKEHHUs uactull rasza. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH JlanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BelecTBa. ['paduueckoe MpencTaBICHHE H30MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BellecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COETUHEHHM.

OmnbITel 10 AU GY3UH KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBUAKEHUS.

Mogensb ombita LlTepHa.

OneITsl, JTOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMMOJICHCTBHSI.

Monens, niutrocTpupyomas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneITBl, WUIFOCTPUPYIOLIUE YPaBHEHHWE COCTOSHMSI HJICAJbHOTO Tasa,
M30IPOLIECCHI.

Yuenuueckuu skcnepumenm, nabopamopuvie pabomul

OmnpeneneHrue Macchl BO3/yXa B KJIIACCHOM KOMHAT€ Ha OCHOBE U3MEpPEHUM
00bEMa KOMHATBI, IABJICHUS U TEMIIEPATypPbl BO3/IyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTpamMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHOBBI TEPMOAMHAMHMKH

TepMmoanHamuueckass cucreMa. BHyTpeHHssE dHEprus TEpMOAWHAMUYECKOU
CUCTEMbI U ciocoObI €€ u3meHeHus. KonmnuecTBo TemioTsl U pabota. BHyTpeHHsIs
SHEPrus  OAHOATOMHOTO  WJACAJIbHOrO  rasza.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKLIUS, U3TyUyeHUE. Y IeTbHasl TeMIOEMKOCTh BEIIECTBA.
KonaudecTBO TEMIOTHI IPH TEILIONEPEaAYeE.

[Tonsitue 006 aaumabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre TepBOro 3aKOHA TEPMOJMHAMHMKU K u3omporeccaMm. ['paduueckas
WHTEpHIpeTaus padoThl rasa.

Bropoii 3akoH TepmommHamuku. HeoOpaTumocTh MPOIECCOB B MPUPOJIE.

TennoBble MamuHbl. [IpUHINIBI AEHCTBUS TEMJIOBBIX MAIIUH.
[IpeoOpa3oBanus SHEpPruu B TEIUIOBBIX MamuHaX. KoadduiueHT mone3Horo
nerctBug TtemioBoil mamuHbl. [ukn KapHo u ero kosd@uimeHT mojie3HOro
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbl TETUIOAHEPTETUKH.



TexHuueckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUraTelb
BHYTPEHHETO CrOpaHHUsl, ObITOBOW XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXKATOTO BO3/yXa, HarpeBanue 3s¢upa B
JATYHHOU TpyOKe MmyTEM TpeHUs (BUIACOIEMOHCTpPAIIHS).

W3meHeHue BHYTpeHHEN S3HEPTUu (TeMIiepaTypbl) Teja Mpu Teruionepeaaye.

OnelT MO anuabaTHOMY pacCIIMPEHUIO0 Bo3Ayxa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOWHBI, ABUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

N3mepeHue yaenbHON TeMI0EMKOCTH.

Tema 3. ArperaTHble cOCTOSIHUA BelllecTBa. Ma3oBble Mepexoabl

[TapooOpazoBanue u KoHjeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEIIbHAA BIIAXHOCTh BO31yxa. HacelmeHHslii map. YnaenbHas TeEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIEPATYPhl KUTIEHUSI OT AaBICHUS.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. JKuakue xpucramuibl. CoBpemeHHble Matepuansl. [lmaBinenue wu
KpucTayu3anus. Y aeibHas TerioTa miasienus. Cyoaumarusi.

YpaBHeHHUE TemIoBOro OanaHca.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUS COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPUATIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoOlCTBa HACBHIILIEHHBIX MTAPOB.

Kunenuve npu noHUKEHHOM JaBJICHUMU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBanus U IIIaBJIEHUS KPUCTAJUIMYECKOTO BEIECTBA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenre 0OTHOCUTENBHOM BIaKHOCTH BO3yXa.
Paznen 4. DnekTpoauHaMuKka

Tema 1. JsekTpocTaTuka
OnekTpuzanus TeNn. OJEKTpUYECKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHM, TUAJIEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodyedHbIi 2JIeKTpUUECKUN 3apsi.
OnekTpudeckoe noje. Hanpsok€HHOCTD anekTpuyeckoro mojst. [Ipuniun



CYyNEPIO3ULHUN BJIEKTPUUECKUX MoJieh. JIMHUM HanpsyKEHHOCTU JIJIEKTPUYECKOTO
HOJISL.

PaGora cunm  snexkrtpoctatrmueckoro  mons.  I[lotenmuman.  PasHocTh
noTEeHUUANOB. [IpOBOAHUKM M JAUDJIEKTPUKH B AJIEKTPOCTATUYECKOM TOJIE.
Jlusnextpruyeckasi MPOHUIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DaeKTpoEMKOCTh IIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: DIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTAaTHUYECKass 3allUTa, 3a3€MIICHHE 3JEKTPOIPUOOPOB,
KOHJIEHCATOp, KONMPOBAJIBHBIN anmnapar, CTpPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO Y MPUHIIUI IEUCTBHUS AJIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BaHHbIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOIHUKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DJIEKTPOCTATUYECKAA 3aIUTA.

JIMPNEKTPUKY B DIIEKTPOCTATUIECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCaTopa OT  IUIOLIAAU
IJJACTUH, PACCTOSHUS MEXKAY HUMU U TUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apspKEHHOr0 KOHIEHCaTopa.

Yuenuueckuu sxcnepumenm, nabopamopsie pabomul

N3mepeHne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTosiHHBINM JIeKTPUYecKkuil TOK. TOKH B pa3jiIMUHBIX cpeaax

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

Hanpsbxenue. 3akon OMa 1151 ydacTKa LElu.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEIIBHOE CONPOTHUBJIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIbHOE, CMEIAHHOE COEINHEHUE IPOBOJHUKOB.

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

DIIEKTPOIBUKYIAs CUJIA U BHYTPEHHEE CONPOTHUBIIEHUE NCTOYHUKA TOKA.
3akon OMa 17151 TOJTHOM (3aMKHYTOM) 2yieKTpudeckon 1enu. KopoTkoe 3aMbIkaHueE.

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

DnexkTpudecKkuil TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMU. CobOcTBeHHas U IIpUMECHas  MPOBOJUMOCTH
noJynpoBoIHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBoiHUKOBBIE TPUOOPHI.

OneKkTpuyecKuidi TOK B  pacTBOpax H©  paciulaBaXx  3JIEKTPOJIUTOB.
DNEKTPOIIUTHYECKAS] JUCCOLMALIMS. DIEKTPOIIH3.



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

TexHUYecKue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETD,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKa, AJIEKTpPOHArpeBaTelIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINA JAHUOJ,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIHN N0/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAIPSKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] HIUJIMHIAPUYECKUX POBOJHUKOB OT JJIMHBI,
IJIOIIAM TIOTIEPEYHOT0 CEUYECHUS U MaTepuaa.

CMeliaHHOe COeIMHEHUE TPOBOAHUKOB.

[Ipssmoe wm3MepeHne dIeKTpOoABWKyLIed cuibl. KopoTkoe 3aMmbIKaHue
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE AJIEKTPOJIUTOB.

W ckpoBoii pa3psii 1 IPOBOAUMOCTB BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHue CMENIaHHOIO COEIMHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYILEH CHIIbI MICTOYHUMKA TOKAa M €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

HaGmronenue snektponusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce oCylIeCTBISIETCS €
Y4ETOM COZAEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMHM MaTE€MaTHKH,
OMONIOTHH, XUMUH, Teorpa(ru U TEXHOJIOTHH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOIOB HAYYHOTO
NO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, TUmnoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, SKCIIEPUMEHT, MOJICIIMPOBAHHE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YypaBHEHUH, JUHEHHas (QyHKUu,
napabona, runepbosia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe IBWKEHUE B )XKMBOW mpupoze, auddysus, ocMoc,
TEIUIOOOMEH HUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAaUH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U



ra3oB, J3JIEKTPUYECKHUE CBOMCTBA METAJUIOB, AJEKTPOJIUTHUYECKAS IUCCOIMALINS,
rajibBaHHKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HUCIOJIB30BAHUEM MEXAaHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJIIUIIHUKH, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET U JIpyrue), JBUTATENIb BHYTPEHHETO
cropaHwusi, mapoBasi TypOuHa, OBITOBON XOJOMUILHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJIYYEHHUS] COBPEMEHHBIX MATEpHAIIOB, B TOM WYHCJIE HaHOMATEpHUaJOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3alllUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWUHBIH IPUHTED, 3JIEKTPOHArpPEBaTEIbHbBIC puoOOPBHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoAMHAMHUKA
Tema 3. MaruuTHoe 1noJie. JJIeKTPOMarHuTHasi HHIYKIMsI

[TocTtossHHBIe  MarHuThl.  B3auMoaeMcTBHE  MOCTOSHHBIX MAarHuTOB.
MaruutHoe mnone. Bektop MarHuTHOM uWHAYKIMH. [IpuHIuMn cynepnosunnu
MAarHuTHBIX noJsied. JInHuM MarHuTHOM WMHAYKIWU. KapThHa JUHWUNA MarHUTHOM
VHAYKIIMA TOJISI IOCTOSIHHBIX MAarHUTOB.

MarautHoe T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUH HWHIYKUUAH
MAarHUTHOTO TIOJIA JUIMHHOTO IPAMOIO IMPOBOJHHUKA W 3aMKHYTOIO KOJIBIIEBOTO
MIPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaeicTBue NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HAITPABJICHUE.

Cuna Jlopenua, e€ MOIysb U HampaBJICHUE. [[BUKEHHUE 3apsIKEHHON YaCTHUILIbI
B OJJHOPOJHOM MarHuTHOM mnoJjie. Pabota cumsl Jlopenna.

SIBnenue DNEeKTpOMarHUTHOW MHAYKUMHU. IIOTOK BeKkTOpa MAarHUTHOM
WHIYKIUU. ODJIEKTPOJBIKYIAs Cuila HWHIAYKUMH. 3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu dapanes.

BuxpeBoe »snekTpuyeckoe Tosie. ODJIEKTPOJBIKYIIAs CUjla HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHAyKTUBHOCTh. SIBIEHME CAMOMHIYKIMU. OJEKTPOABIXKYILAS  CHJIA
CaMOUHIYKIIUU.

DHeprus MarHuTHOT'O MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckrue yCTpONCTBA W TMPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHuThl, BJEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS T€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE PTIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIUX MAarHUTHOTO TIOJIS.

B3auMmopelicTBrE IByX TPOBOJHUKOB C TOKOM.

Cunia Amnepa.

Henctue cuibl JIopeHIa Ha HOHBI AJICKTPOJIUTA.

SIBieHME AIEKTPOMArHUTHOW UHIYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOABHXKYIIEH CUJIbI HHAYKIHU OT CKOPOCTH WU3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBneHne caMOMH YKL,

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

N3yyeHne MarHuTHOTO MOJISt KATYIIKHA C TOKOM.

HccnenoBanue neiicTBUSA NOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMATHUTHON MHIYKIWH.

Pa3nen 5. Kosie6anusi 1 BOJIHBI
Tema 1. MexaHu4eckue U 3JIEKTPOMATHUTHbIE KOJIe0aHUs

KonebarenprHast  cucrtema. CBOOOAHBIE  MEXaHHUYECKHUE  KOjeOaHWUA.
[Napmonnyeckue kosnebanus. [lepuona, wacrtora, amrumryga u ¢dasza KojieOaHUM.
[IpyxvHHBIN MasATHUK. MareMaTM4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
konedanuil. [IpeBpanienue s3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJIeaIbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHUYECKUMU W
ANEKTPOMATHUTHBIMU KoJieOaHusiMU. DopMmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUU B UJICATHHOM KOJIEOATEIIbHOM KOHTYPE.

[IpencraBienue o 3aTyXaroUux KojeOaHusx. BeIHYKIeHHbIE MEXaHUUECKHE
koJnebanus. Pezonanc. BeIHYXJI€HHBIC 2JIEKTPOMAarHUTHBIC KOJICOAHUS.

[lepemennbiii TOK. CUHyCOMAQIbHBI TEPEMEHHBIA TOK. MOIIHOCTh
MEePEMEHHOT0 TOKa. AMIUIMTYJIHOE€ W JCHCTBYIOIIEE 3HAYEHHWE CHJIbI TOKa W
HaIpPsHDKCHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U MOTPEOICHUE DIICKTPUIECKON
SHEPruu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJICTBE 3JIEKTposHepruu. KynpTypa
UCIIOJIb30BaHUs JIEKTPOIHEPI U B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHUE: DIICKTPUYECKHUU
3BOHOK, FT€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTpoIepeaay.

Llemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJjeOaTelbHOM cHCTeMbl (MPY>KUHHBIA WU
MaTEMaTUYECKUI MasITHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

HaOnronenue pezoHanca.

CB0oOOIHBIE 2JIEKTPOMArHUTHBIEC KOJIeOaHMUS.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHHM ) IS
AIEKTPOMATHUTHBIX KOJICOAHUI.

Pe3onanc mnpum mocCiIenOBaTEIbHOM COECIMHEHUW PE3UCTOPA, KAaTyLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUM 2IIEKTPOIIepeayn.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

HccnenoBanre 3aBUCUMOCTH TIEpHUOJIa MaJIbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTU U MAacChl Tpy3a.

HccnmenoBanne TMEpEMEHHOTO TOKa B LENM M3 ITOCIEAOBATEIBHO
COEAMHEHHBIX KOHAEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. MexaHu4ecKkue U 3JIEKTPOMATHUTHBIE BOJHBI

Mexanudeckue BOJIHBI, ycioBHs pacnpoctpanenus. llepuon. Cxopoctb
pacrpocTpaHeHus W JJuHa BOJHBL llomepedyHble W MPOAOJBHBIE BOJIHBIL.
WNurtepdepenuus u audppakumus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3YyYEHHUS AJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoit BonHe. CBOMCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPAXEHUE, MPEIOMIICHUE, MOsSpHu3aIus, 1udpakxiius,
uHTepdepeHuus. CKOpoCThb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3neKTpOMarHUTHBIX BOJIH. [I[puMeHeHre 371eKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pAAUOCBA3U U TEIEBUICHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEIbI.

TexHuyecknue yCTpPOMCTBa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl MArHOCTHKAa B TEXHHMKE M MEIUIIMHE, pajaap,
paguonpuEéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OOpa3zoBaHue U pacIpOCTPaHEHHUE MOMEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Kone0mroieecst T€J10 Kak HCTOYHUK 3BYKa.

Hab6mronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenue unrepdepeHiuu u 1uppakiiuu MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsizu TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAO0U U
4acTOTOM KOJeOaHUIA.



HccnenoBanne  CBOMCTB — JJIEKTPOMArHUTHBIX — BOJIH: OTpaXXCHHUE,

npesioMJIeHUe, MoJspu3anus, qudpakius, “HTepdepeHIus.
Tema 3. OnTuka

['eomeTpuueckass ontuka. I[IpsMonnHENHOE pacHpoCTpaHEHUE CBETa B
omHOpoaHOM cpene. JIyd cBeta. ToueuHbI HCTOYHHUK CBETA.

OTtpaxenue cBeTa. 3akOHBI OoTpakeHusi cBeta. [locTpoenne m3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[IpenomneHue cBeTa. 3aKOHBI MPEIOMIIEHUS CBETa. AOCOIIOTHBIN MMOKA3aTElb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl Yros IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

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

Cobuparonie u pacceuBaromve JuH3bl. ToHkass numH3a. DokycHoe
pacCTOsIHUE W ONTHYECKash cujia TOHKOM nuH3bl. [locTpoenue wuzoOpaxkeHUil B
coOMparolMX U paccerBaroluX JuH3ax. Dopmysa TOHKOW JIMH3bI. YBEIUYECHUE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKOM ONTHKHU.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHblE HMCTOYHUKHU.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHHHMMYMOB B HHTep(hEpEHIIMOHHON
KapTHHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. HudpaknuonHas peméTka. YcioBue HaOMOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpU TMAaJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHUUecKue YCTPOHMCTBA U MPAKTHUECKOE NPUMEHEHHME: OYKH, JIyIa,
doToamnmapaT, NPOEKIIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISPOU/I.

Jlemoncmpayuu

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

[TomHOE BHYyTpEeHHEE OTpaxeHue. Mozaens CBEToBoAA.

HccnenoBanrie CBOMCTB M300paKeHU B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

HaoGmronenue unrepdepeHiiuy cera.

HaOmronenue nudpakuuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyuyeHue ciekTpa ¢ HOMOILIBIO IPU3MBL.

[TonyueHue crieKTpa ¢ MOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul



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

Pa3znen 6. OcHOBBI clIEIIHAIBHON TEOPUH OTHOCHUTEIbHOCTH

['paHnnBl  IPUMEHUMOCTHM  KJIACCHYECKOM  MexaHukd.  [locrynartsl
CHEUUAIbHOM TEOPUM OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpAILECHUE
JUTUHBI.

OHEPrusi U UMITYJIbC PEIATUBUCTCKON YACTHULIBIL.

CBs3b MacChl C JHEPrUEN U UMITYJILCOM PEIIATUBUCTCKOM YaCTULBI. DHEPTUs
ITOKOS.

Pasznen 7. KBanroBasi pusuka

Tema 1. DjaeMeHTHI KBAHTOBOM ONITUKH

®otonsl. opmyna [lnanka cBsizu s3HEeprun GOTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OTtkpsiThe 1 ucciaeaoBanue Gporodddexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dboTorddexra. YpaBHenue DuinmTerHa mis pororddekra. «KpacHas rpanuiiay
dboToaddekra.

Hasnenne ceera. OnbiTel I1. H. JIeGenena.

XUMHUECKOE JIEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: (POTOIJIEMEHT,
dboTomaTUMK, COTHEUHAasi OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotordPdeKT Ha YCTAaHOBKE € IIMHKOBOM TIACTUHOM.

HccnenoBanue 3akoHOB BHEITHETO GoTorddexTa.

Ceeroauog.

Conneunas 6aTtapes.

Tema 2. CTtpoenne aToma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuo o -4acTHII.
Ilmanerapuas moxens aroma. Iloctymarsl bopa. M3nmyueHwe u moriouieHue
(GOTOHOB MpU MEpexoje aToMa C OAHOTO YpPOBHS JSHEPruuM Ha Apyrou. Bumsl
criekTpoB. CHEKTp ypOBHEN I3HEPTHH aTOMa BOAOPOAA.

BousHoBbIe cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
IyaJIn3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTy4EHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: CHEKTPAIbHBIN
aHaiu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBINA KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
OnpeneneHue AIMHBI BOJIHBI JIa3epa.
HabGnronenue nuHenvyaTbiX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
HaOnronenue TMHEM4aToro cnexkrpa.
Tema 3. AToMHO€ s1APO
OKCIIEPUMEHTBI, JOKAa3bIBAOIIME CIIOKHOCTh CTpoeHUs sapa. OTKpsITHE
paanoaktuBHOCTH.  OmbiTel  Pe3epdopma 1mo  ompepeneHHM0o  cocTaBa
paanoakTUBHOTO wu3nydeHus. CBoiictBa anb(da-, Oera-, raMMa-U3Iy4CHHUS.
BinsiHME pagOaKTUBHOCTH Ha KMBBIE OPTraHU3MBI.
OtkpeiTHE TIpoTOHA M HeulTpoHa. HykionHas moxens sigpa I'eitzenOepra—
NBanenko. 3apsan saapa. MaccoBoe uncio saapa. M30Tomnsl.
Anbda-pacnaa. DJEKTPOHHBIA M MO3UTPOHHBIM Oera-pacmnan. [‘amma-
U3ITy4eHHE. 3aKOH PaJIMOAKTUBHOIO pacnaja.
DHeprus CBA3U HYKJIOHOB B sjipe. SnepHbie cuibl. Jledekt Macchl sapa.
S nepHble peakuuu. JleneHne u CUHTES sI€Ep.
SAnepnwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AIEPHON SHEPIETUKH. JKOJIOTMYECKUE ACTIEKTHI IAEPHON YSHEPTETUKHU.
DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.
MeTonbl HAOIIOIEHHS U PETUCTPALIMN 3JIEMEHTAPHBIX YaCTHLI.
@dyHaMeHTalbHbIe B3auMOACHCTBUSA. ENMHCTBO (pr3MUECKO KapTUHBI MUPA.
TexHUYeCcKue yCTPOMCTBA U MPAKTUYECKOE IPUMEHEHUE: JO3UMETP, Kamepa
BuiibcoHa, siaepHbIil peakTop, aToMHast bomoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
HccnenoBanue TpekoB YacTHIl (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. JjieMeHTBI ACTPOHOMUM M ACTPOPUZUKHU

Otanbl pa3BUTHS acTpoHOMUU. [IpuKiaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUM.

Bun 3Bé3aHoro nHeba. Co3Be3gusi, sipKUe 3BE3NBI, IUIAHETHI, UX BHIAMMOE
JIBHKCHHE.

ComnHeunas cucrTema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CoJsiHIIAa U 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. JlMarpamma «CHEKTpajJbHBIA Kiacc —
CBETUMOCTBY». 3BE31IbI TJIABHOM ITOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTB» JJIs 3BE3]] TJIaBHOM MOCJIEA0BATEILHOCTU. BHYTpeHHEE CTpOoeHuE



3B€31. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKIACHUHN U 3Boonuu ConaHua u
3BE3/. DTaIbl )KU3HU 3BE3]I.

Mneunsiii 11yt — Hama [Namaktuka. ITonoxenue u nuwxenune ConHua B
lNamaktrke. Tunsl ramakTuk. PaguoranakTuky U kBazapbl. YHEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuimpenue Beenennoil. 3akon Xa06m1a. Paz0eranue rajakTuk.
Teopus bonbmioro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraraiakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
PWIOKEHUH I ONpEeIeTICHUs TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ausa CEeBEPHOIo NOJIyLIapUsl U IPKUE 3BE3/bI.

Ha6mronenus B reneckon Jlynsl, mianer, Mieunoro [lytu.

O6o01maronee NOBTOpPeHUE

Ponr ¢usuku © acTpOHOMHUU B HIKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COIIMAJIBHON M 3TUYECKOM cepax NeaTeTbHOCTH YeI0BEKa, POJib U MECTO (PUBUKHU
¥ aCTPOHOMHUU B COBPEMEHHOM HAyYHOUN KapTHHE MHUpPA, POJIb PU3UUECKON TEOPHUH
B (OpPMUpPOBAHMM MPEACTABICHUN O (PUIMUECKOM KApTUHE MHUpa, MECTO
bu3uYeCKOl KapTUHBI MHUpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MesxknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiseTcs ¢
YYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBS3€M C KypcamMHh MATEMAaTHKH,
OMOJIOTUH, XUMUH, T€Orpa(uu U TEXHOJIOTHH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYYHOIO
MO3HAHUS: SIBICHWE, HAay4YHBIA (pakT, TUMOTe3a, (Pu3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJIEHNUE, SKCIIEPUMEHT, MOJISTUPOBaHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemIeHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBI U HMX IMPOEKIMHU HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIMN, MPU3HAKU TOJ00US TPEYroJIbHUKOB,
ompeIesICHHE TUIOMIAIU TIJIOCKUX GUryp u o0beéMa Tel.

buonocusn: >nexTpuyeckue SBICHUS B KUBOM TMpUpOJE, KoJieOaTelbHbIC
JIBUKEHHUS B )KMBOW MPUPOJIE, ONTHYECKHUE SIBJICHHS B )KUBOW MPUPOJE, NCHCTBUE
paanranuy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpPa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BAHMS KPHUCTAUIMYECKON pEIETKH, CHEKTpalIbHBIN
aHaus.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(doTocrEMKa 3eMHOI TOBEPXHOCTH, MPEICKA3aHUE 3eMIICTPSCECHHIA.

Texnonoeua: JTVMHMM DJIEKTpoIepenay, TIEeHepaTop IMEepEeMEHHOIo TOKa,
AIIEKTPOBUraTeNlb, MHAYKIMOHHAS TeYb, pajap, PaauoNpUEMHUK, TEIEBHU30D,
aHTeHHa, TenedoH, CBY-meub, NpOEKIMOHHBIM amnmapaTr, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110
P®U3UKE HA YPOBHE CPEIHET'O OBILIET'O OBPA3OBAHUA

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» TOKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PacIIMpPEHUE >KU3HEHHOTO
OTBITA U OMbBITA ACATEILHOCTA B MPOIIECCE peain3allii OCHOBHBIX HaIlpaBIICHUM
BOCIIUTATENBHON IESITENHbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa;ka1aHCcKOro BOCTIMTAHHUS:

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

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TyMAaHUCTUYECKUX H
JEMOKPATHYECKUX [IEHHOCTEH;

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

YMEHHE B3aUMOJICUCTBOBATH C COI[MATIbHBIMUA UHCTUTYTaMH B COOTBETCTBUH C
uxX QYHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOUN W BOJIOHTEPCKOU JEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TrpakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
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-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCJIEC B
NESATEIbHOCTU YYEHOI0;

OCO3HAHUE JUYHOTO BKJIaJIa B TIOCTPOCHUE YCTOMUUBOTO OYYIIIETO;

4) 3¢TeTHYECKOro BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsl SCTETUKY HAYYHOTO TBOPUYECTBA,
npucymero Gpu3nueckoi Hayke;



5) Tpya0BOr0 BOCTIMTAHUA:

UHTEpEC K pa3nuyHbiM chepam NpoPecCHOHANBHON NeATEeIbHOCTH, B TOM
YHCIIC CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN 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, OCO3HAHUE TIJIOOATBHOTO
XapakTepa dKOJOTMYECKUX IpooieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JCHCTBUI B OKPYKAIOILIEH Cpeie HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA;

paclIMpEHHE OMbITa JEATEIBHOCTH SKOJOTMYECKOM HaIpaBJIECHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 QUBHUKE;

7) HEeHHOCTH HAYYHOT0 TO3HAHMS:

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

OCO3HAHME IIEHHOCTHM HAy4YHOW JEITEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydyeHus (U3MKKM  OCYIIECTBISTH IPOEKTHYI0 M HCCIEA0BATEIbCKYIO
NEeATENbHOCTh HHINBUIYaIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHMBeEPCAJIbHBIE YUeOHbIE 1eHCTBUS
ba3zoBble jornueckue AefcTBUA:
caMOCTOSITeTbHO  (OpPMYJIMPOBaTh M aKTyallU3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAENATh LENN ASATEIBHOCTH, 3aJaBaTh MAPAMETPBl U KPUTEPUU HX
JTOCTUKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTM UM MPOTUBOPEYMS B  PACCMATPUBAEMBIX
(bU3HUECKUX SABICHUSIX;
pa3pabaThiBaTh TUTAH PEIIEHUS MPOOJIEMBI ¢ Y4€TOM aHalM3a MUMEIONIUXCS
MATEPUAIIBHBIX 1 HEMATEPHUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIEACTBUMN ESITEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBINOJNHATH pabOTy B  YCIOBHSIX  peajbHOro,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEATUBHOE MBIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBare/ibCKue 1eHCTBUSA!
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEN, KIIFOUYEBBIMU NOHATUSIMHA U METOJIAMHU
duznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pelieHusl 3a/iay (U3MYECKOTO COJAEpNKaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B [TO3HAHMSI;

BIAJCTh BHUJAAMH JE€ATCILHOCTH 110 TOJYyYEHHUIO HOBOTO 3HAHWS, €ro
UHTEPIpETAllU, NPeoOpa3oBaHUI0O W MPUMEHEHUIO B PA3JIUYHBIX Y4EOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUN yI€OHBIX TPOCKTOB B 00JIacTH (PU3UKH;

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHl HJIsl J10Ka3aTelbCTBa
CBOUX YTBEPXKICHHM, 3a7aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TIOJNYyYCHHbIE B XOJAE PpEIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MECHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOU
JESATETHLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HKH;

JaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh TPUOOPETEHHBINA OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKE B TPAKTHIECKYI0 00JIacTh
KU3HEICATCIILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJICU, TIPEJIaraTh OPUTUHAIILHBIE TOXOIbI U PEIICHUS;

CTaBUTh TIPOOJIEMBI U 3a]1a4H, TOTTYCKAIONTUE AIbTEPHATHBHBIC PEIICHU.

Pa6ora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TOJy4YeHHs] MHPOpMaUu (PU3UIECKOTO COJCPIKAHUS W3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH IOUCK, aHAJU3,
CUCTEMATHU3AIMI0 U WHTEPIPETAli0 WHOOpPMAIMU Pa3IWYHBIX BUIOB U (QopM
MIPEICTABIICHHS;

OIICHHBATh JIOCTOBEPHOCTH HH(OPMAITUH;

UCITOJIB30BaTh  CPEICTBAa  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3371a9 ¢ COOJIOJICHHEM TPeOOBaHWK SProOHOMHUKH, TEXHHUKH O€30IMacHOCTH,
TUTHCHBI, PECypcocOepeXeHHUs, TMPaBOBBIX HM JTHYECKMX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30TaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJEPKaHMUsS B Pa3IMYHBIX (opmaTtax ¢
y4€TOM Ha3zHaueHUs: HHPOPMAIMK U 1IETIEBON ayAUTOPUH, BEIOUPAst ONTUMATHHYIO
dbopMy nmpeacTaBIeHUS U BU3yaIn3aIiu.

KoMMyHMKaTHBHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eHCTBUS:
OCYUIECTBJISTh OOIIEHHME Ha Yypokax (HU3MKM U BO BHE-ypOUYHOMU
NEeSTENBHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHTyalldii M  CMSr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK) TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U HCIIOJIB30BaTh IIPEUMYIIECTBA KOMAaHIHON M WHIWBUIyaJIbHON
paboThI;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JEUCTBHM C y4E€TOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEMN KaXXOr0 YieHa KOJIJICKTHBA,

IIPUHUMATh [EJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTHIKEHMIO: COCTABIIATH IUIAH JIEWCTBUU,
pacupenensiaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3ylbTaThl
COBMECTHO pabOTHI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIAJa M KaXJOr0 yYaCTHHKAa KOMaHAbl B
oOLIMii pe3ynbTaT o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEHU C TO3ULUUNA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYNMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCAJbHbIe Y4eOHbIE NelCTBUA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJIATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS] PACYETHBIX M KayeCTBEHHBIX
3aJ1a4, MJIaH BBINOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUM;

JIaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh paMKH y4eOHOIro NpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUM;

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

OLIEHUBATh MPUOOPETEHHBIH OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3pYyIULMA B 00JacTu
(U3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBI YPOBEHb.

CaMOKOHTPOJIb, SJMOLMOHATbHBIN HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAa/JE€Th HABbIKAMU  IIO3HABATEJbHOM  pediiekcuM  Kak  OCO3HaHUs
COBEPILIAEMbIX JIEUCTBHUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyNbTaTOB H
OCHOBaHHII;



WCITIOJIB30BaTh MPUEMBI pedIeKCHy I OIEHKH CUTYyalluu, BEIOOpa BEPHOTO
PEIICHMUS;

YMETh OIEHWBATh PUCKHA M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apPTryMEHThl JPYTHX IIPH aHAJM3€¢ pPe3yJIbTaTOB
NEATECIIbHOCTH,

MPUHUMATH ceOsl, MOHMMAasi CBOM HEJIOCTATK! U JIOCTOMHCTBA,;

IMPUHUMATh MOTHBBI W apPTyMEHTHl JPYTHX TIPH aHajJu3e pe3yIbTaToB
NEATCIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO APYTUX HA OIIHOKH.

B mporecce mocTmkeHHUST TUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS TIPOTPAMMBbI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHHS y OOyYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN HHTEJJICKT, MIpeoIararonui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOIIMOHAIBLHOE
COCTOSIHHE, BUJIETh HAIlpaBJICHUs Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHOMN Chephl,
OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIOCOOHOCTH aJalnTHpPOBAThCI K
AMOITMOHAIEHBIM U3MEHEHHSIM | TPOSIBIISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOMICH CTPEMIICHUE K JOCTIKCHHIO IICJIH U
yCHexy, ONTUMU3M, WHUIIMATHBHOCTb, YMEHHE JCHCTBOBATh MCXOJS W3 CBOMX
BO3MOXKHOCTEH;

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

COIMAJIBHBIX HaBBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIEMU, 3800 TUTHCS, MPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

MHNPEJIMETHBIE PE3YJIBTATHBI

K konmy o6yuenus B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y O0YyJAIOITUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (U3UKU B (POpMHUPOBAHUHU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU ACATEIIBHOCTH JIFOACH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETeH:
MaTepuanabHas TOYKa, MHEePIMaIbHAs CHCTeMa OTCuéTa, abCONIOTHO TBEPAOE TEIIO,
UICATbHBIN Ta3, MOACIH CTPOCHUS ra30B, KUIAKOCTEN M TBEPABIX TEJ, TOYEUYHBIH
AIEKTPUUECKUH 3apsij] NpU perieHur GU3NIeCcKUX 3a/1ay;



pacro3HaBaTh (pU3MUECKHE SIBICHUS (IPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHMS BEIIECTBA U
JNEKTPOAUHAMUKU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  NPAMOJIMHEMHOE
IBUKEHHE, CBOOOJHOE MAaJEHUE TeN, JBUKEHUE IO OKPYKHOCTH, HHEpIUS,
B3auMojieiicTBUE Ten, AU dy3usi, OPOYHOBCKOE ABMKEHUE, CTPOCHUE KHIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tl MPU HArPEBaHUU (OXJIAXKICHUH ), TETIOBOE
paBHOBECUE, HCIIAPEHME, KOHIEHCALMs, IUIAaBICHUE, KPUCTAUIM3aLMsl, KUIICHUE,
BIIYKHOCTbH BO3/1yXa, IIOBBIIICHUE JAaBJICHUS ra3a IIpU €ro HarpeBaHuu B 3aKPbITOM
cocylne, CBiA3b MEXAYy [apamerpaMud COCTOSHMS Tas3a B H30Ipolieccax,
ANEKTpU3aLMs TEJl, B3aUMOJICHCTBUE 3aPAJIOB;

OIKCHIBATh MEXAHUYECKOE [BHWKEHHE, HUCIONb3Yysd (PU3UUECKHE BEIUYUHBL:
KOOpAMHATa, IIyTh, IIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIa,
HMIIYJIC T€JIa, KNHETUYECKas dHEPrus, IOTCHUUAIbHAA dHEPIUsA, MEXaHUYeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; MpPH OINUCAHWU MPaBUIBHO TPAKTOBATH
(U3NYECKUN CMBICI HCIOJb3YEMBIX BEIMYMH, UX OOO3HAUEHUS U EIUHUILIBL,
HaXoAUTh (OPMYJIbl, CBSA3BIBAIOIIME JaHHYIO (PU3MUECKYIO BEIUUUHY C JIPYTUMU
BEJINYNHAMMU;

ONMCBHIBATh M3YyYECHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCTIONB3ysl (U3MYECKUE BEIMYMHBL: [JABJIEHUE Trasza, TeMIeparypa, CpeIHss
KUHETUYECKasi DHEPrus XaOTUYECKOr0 JIBWKEHUSA MOJIEKYJI, CPEIHEKBaApaTUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHss »Heprus, padoTa rasa,
KOA(POUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JABUTaTeisl; MpPU OMHCAHUU
MpPaBUJIbHO TPAKTOBAaTh (DU3UUYECKUU CMBICI HCIHOJIB3YEMbIX BEJIMYMH, UX
000O3HAUEHUs W E€OUHULI, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JIAHHYIO
(pU3MYECKYIO BETMYUHY C IPYTUMU BEIMYUHAM;

ONMCBHIBATh U3YYEHHBIE MIEKTPUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEIMUYMHBI: JICKTPUUECKUN 3apsil,
AJIEKTPUYECKOE I10JI€, HANPSHKEHHOCTD I10JIs, MOTEHLIHAN, Pa3HOCTh IIOTEHIIUAJIOB;
Opy ONHUCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUCHMsS] M EIUHHIIbI; yKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIMYUHY C APYTUMHU BETUUMHAMU;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U NPUHIUIIBL: 3aKOH BCeMUpPHOTO TAroreHus, I, II u 11l 3akonsr HeroToHa,
3aKOH COXpPAaHEHUs MEXAHUYECKOM DJHEpPruu, 3aKOH COXPAaHECHUS UMITYJIbCa,
IIPUHLNN CYNEPHO3ULHUNA CUJI, NPUHLUII PABHONPABUS HWHEPLMUAIBHBIX CUCTEM
OTCYETA, MOJIEKYISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHMS BEIIECTBA, I'a30BBIC
3aKOHBI, CBA3b CPEJHEN KUHETUYECKON DHEPIUM TEIUIOBOI'O JABUKEHHUS MOJIEKYII C
aOCOIOTHON TeMIlepaTypoM, MEpBbId 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsiaa, 3aKkoH KylloHa, mpy 3TOM pa3nuyars CIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TPUHLMUIIBI JEHCTBUS MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh yCJIOBUS MX O€30IIaCHOTO MCIOJb30BaHUS B
[IOBCEIHEBHOM JKN3HH;

BBIMIOJHATh AKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UYECKUX SBICHUM H
MPOLIECCOB C HCIOJB30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHHH, MpPH 3TOM
(GopMmynupoBath mnpoOjemy/3ajadyy M THUIOTE3y Y4YEOHOrO  HKCIEPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOpYAOBaHHUSA, MPOBOAUTH OIBIT U
(opMyIUpPOBATH BHIBOJIBI;

OCYILECTBIIAThH NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEJIMYUH, IIPU
ATOM BBIOMpaTh ONTHUMANBHBIN CIIOCO0 M3MEPEHHs] U HWCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOrPELIHOCTEN U3MEPEHMUI;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEIMYMHAMH  C
MCIIOJIb30BaHUEM TMPSAMBIX H3MEPEHM, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(uKcHupoBaTh pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B
BUJI€ TaOJIML ¥ TPapUKOB, I€TaTh BHIBOBI 10 pe3YyJIbTaTaM HUCCIIEI0OBAHUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpHU MPOBEACHUHM UCCIIEIOBAaHUM B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKOW U MPOEKTHOM
JEeSATEIbHOCTH C HMCMOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000pyIOBaHUS;

pemaTrh pacuéTHblE 3aJa4ydl C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCIIONB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIINIIBI, HA OCHOBE aHaIM3a yCJIOBUA 3aa4H
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HE0OXoAMMBbIEC NJisi €€ PEelIeHHs, TPOBOJUTh PAacCUYEThl M OLIEHMBATH PEaJTbHOCTD
MOJy4YEHHOTO 3HaUeHUs (PU3MUECKOI BEIIUYUHBL;

pemaTh KaueCTBEHHBIC 3a/1aUH: BHICTPAaNBATh JOTHYECKH HEMPOTHBOPEUYHUBYIO
LEMOYKY PACCYXACHUI C ONOpOold Ha H3YYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3UYCECKHE IBJICHUS,

UCIIONIb30BaTh  MPU  pEIIeHWH  y4eOHBIX  3aJad  COBpPEMEHHbIE
WH(GOPMAITMOHHBIE TEXHOJOTUHU JIS MOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIpeJICTaBleHUs] Y4eOHOM U HAYyYHO-TIOMYJIIpHON MH(GOpPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAIUIO;

OPUBOJIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE TMPOIIECCOB OKPYXKAIOLIErO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

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



YCTPOWCTBAMH, JJISI COXPAHECHUS 37IOPOBbS M COOJIOICHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUSI B OKPY Karollen cpesie;

paboTaTh B TpyNNe C BBHIIOJIHEHUEM pPa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IJIaHUPOBATh palbOTy TPYIIIBI, palMOHAIBLHO pacHpeieisaTh O00sS3aHHOCTH U
IJIAHUPOBATH JICSITEIPHOCTh B HECTAHJAPTHBIX CUTYaAllUsIX, aJICKBAaTHO OIICHUBATh
BKJIQJT K&KJIOTO M3 YYaCTHUKOB T'PYIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIICMBI.

K konmy oOyuenus B 11 kiacce mpeameTHBIE pPe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y O0YyJAIONTUXCS YMEHUM:

JIEMOHCTPHUPOBATh Ha IPUMEpax pojb U MeCTO (U3UKU B (POpMHPOBAHUHU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(u3HUeCcKOl KapTUHBI MUPA;

YYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YYEHHBIX (PU3HUYECKUX MOJICIICH:
TOYEYHBIA 3JEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, sJICpHAs
MOJIe]h aToMa, HYKJIOHHasi MOJIEJIb aTOMHOTO sipa MPHU PEIICHUH (PU3NUECKUX
3aj1ad;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOW (DM3HKU: DIIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, OJJICKTPOMarHuUTHas WHAYKUMs, JCHCTBUE MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM U JIBWXKYIIMMCS 3apsj, AJICKTPOMarHWTHbIE KOJICOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACHpOCTPAHEHUE CBETA, OTPAKEHHUE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus U TOJSPU3AIMs  CBETa, JUCIEPCUS CBETa,
dboToanekTpuueckuit 3pdext (poTodrddekT), cBeToBOE NaBICHUE, BOSHUKHOBECHUE
JUHEWYaTOro CIHEKTpa aToMa BOJIOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuOaKTUBHOCTD;

OMUCHIBATh M3YYCHHBIE CBOWMCTBA BEIIECTBA (DJIEKTPUUECKUE, MATHUTHBHIE,
ONTHUYECKHE,  AJIEKTPUYECKYI0  MPOBOJUMOCTb  PA3JIMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOLIECCHI), HMCIOJB3Ys (U3NYECKUE BEITUYUHBI:
AJIEKTPUUYECKUHN 3apsijl, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, DJIEKTPUUECKOe
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JICKTPOABUXKYIIAS Cuja, paboTa TOKa,
WHIYKIUST MarHUTHOTO mMoJig, cuia Awmmepa, cuiia JlopeHua, HUHAYKTUBHOCTh
KaTyIlIKU, HEPrusi 3JEKTPUUECKOTO M MArHUTHOTO TMOJIeH, MEepUoJ M YacToTa
KojiebaHuii B KojeOaTeIbHOM KOHTYpE, 3apsii U Cuja TokKa B Mpolecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (QOKyCHOE pacCTOsHUE |
ONTHYECKasl CWJIA JIMH3BI, TIPH ONMUCAHWUU TPABWIBHO TPAKTOBATh (PU3UUECKHIMA
CMBICJI HCIIOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWS W CIWHUIIBI, YKa3bIBATh
dbopMynbl, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIMYMHY C JIPYTUMU
BEJIMUYMHAMU;



OMHUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJICHHSI W IPOLIECCHI, KCHOJIb3Ys
dbu3nUecKrue BEIMYHUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUsI U UMITYJbC (OTOHA, MEPUO/I TOJIypacaia, SHEPTUs CBSI3U
aTOMHBIX SIJIep, NpPU OINHUCAHUM TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICI
WCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYCHHS] W EAWHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMU BEIUYHMHAMM,
BBIYKCIIATH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHaAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, UCTOIB3Ys (PU3NUECKHUE
3aKOHBI ¥ MPUHLHUINBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATEIBHOIO U NapaJuIEIbHOIO
COCAMHEHUs TPOBOJHUKOB, 3aKoH Jkoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIHMH, 3aKOH MPSMOJIMHENHOIO pACHpOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHA Ay PoTtorddexra,
3aKOH COXPAaHEHWsl SHEPruH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsja, 3aKOH COXPAaHEHHUSI MAacCOBOIO 4HCia, MOCTynaTrsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbI, 00JIACTH)
MIPUMEHUMOCTH;

ONpENIENATh HANIPABICHHE BEKTOPA UHAYKIIMH MAarHUTHOTO MOJII IPOBOIHUKA
C TOKOM, cujibl AMmnepa u cuibl Jlopenua;

CTPOMTh M OIKCHIBATh H300paKEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIEAOBaHUI0 (U3MUECKUX SIBICHUU W
MPOIIECCOB C HCMOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHHU: TPU ATOM
dbopmynupoBath MpoOiemMy/3aadyy U TUNOTE3y Yy4eOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TNPEIJIOKEHHOTO OOOpYAOBaHHS, MPOBOIUTH OMBIT H
(GbopMyIHpOBaTH BHIBOIBI,

OCYIIECTBIJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUSI (PUBHMUECKUX BEJTUYUH, TPU
ATOM BBIOMpaATh ONTUMAJIbHBIA CMOCO0 W3MEPEHUS U MCMOJIb30BAaTh HM3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIENIOBATh 3aBUCUMOCTH (DM3MYECKUX BEIUYHH C  HCIOJIH30BAHUEM
OpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIIMYMH B BUJE TaOJUIl U
rpaduKoB, AeIaTh BHIBOJIBI 110 pe3yJbTaTaM UCCIEIOBAHUS;

coOI0/1aTh MpaBmiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HMCCICIOBAHUN B
pamMKax y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIENOBATENbCKOW U MPOEKTHOM
NESATEIBHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarh pacy€THBIC 3a7a4d C SIBHO 3aJaHHOW (U3MYECKOW MOJEINbIO,
UCIIONB3Ys GM3UYECKUE 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3aa4H



BBIOMpATh (PU3UYECKYIO MOJEINb, BBIICIATh (PU3NUECKHE BETUYMHBI U (HOPMYIIHI,
HEO0OXOAMMBIE I €€ PEIICHHs, TPOBOJUTh PAacUYEThl M OLIEHUBATH PEaJIbHOCTh
MOJIyYEHHOT'O 3HAaUeHUS (PU3UUECKON BEIIMYMHBI;

pelaTh Ka4eCTBEHHBIE 33/1a4: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C ONOpPOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(uznyecKkue sIBICHUS;

UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3aJa4  COBpPEMEHHbIE
uH(GOPMAIIMOHHBIE TEXHOJOTUHU I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALlUN
U TPECTaBIICHUSI yUeOHOW U HAYYHO-TIOMYJIAPHOW MH(OpMAaLUH, MOTYyYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOJIy4aeMyt0 HH(POPMAILHUIO;

OOBSCHATh MNPUHIUNBI JEHCTBUS MAalIUMH, OPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX O€30MaCHOIO UCIIOJIb30BAHUS B MIOBCEHEBHOM
KU3HH;

NPUBOJNUTH MPUMEPHI BKIIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHd, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOM JKU3HU
Uit o0ecredeHus: 0€e30NacCHOCTH MpU 0OpaleHUuU ¢ TpUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMM, JIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJOTUYECKOTO
MOBEAECHUS B OKPYKAIOUIEH CPEE;

paboTaTh B TpyHIE C BBHIIOJHEHHUEM pa3jIMYHBIX COLMAIbHBIX pOJIEH,
IUIaHUPOBaTh pPabOTy TpYyNIbl, PALUOHAIBHO PACHPENENsITh OOSI3aHHOCTU MU
IJIAHUPOBATH JESTEILHOCTh B HECTAHAAPTHBIX CUTYalUSX, aJ€KBaTHO OLIEHUBATh
BKJIAJl KayKJJOTO U3 YYACTHUKOB I'PYIIIbI B pEHIEHUE pacCMaTpUBaeMOM TPOOIEMBI.



TEMATHUYECKOE INTAHUPOBAHMUE
10 KJIACC

Ne ii/m

HaunMeHoOBaHUE Pa3/ieJIOB U TEM
MPOrpaMMbl

KoJmuecTBO
YacoB

JjexkTpoHHble (LU PpOBbIE)
o0pa3oBaTeJbHbIe pecypchbl

Pazgen 1. ®PU3UKA U METO/JIbI HAYYHOI'O I1IO3HAHUSA

11 Du3nuKa U METOIbI HAYYHOT' O > Bubnuoteka LIOK
' HO3HAHUS https://m.edsoo.ru/7f41bf72
Pazgen 2. MEXAHUKA
bubaunoreka [JOK
2.1 Kunemaruia ° https://m.edsoo.ru/7f41bf72
bubmoteka IIOK
2:2 Aunamika ’ https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpaHEHHUS B 6 Bbubnuorexa [JOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pa3neny 18

Pazgen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOAUNHAMUKA

TOK. TOKM Bpa3jiUYHBIX Cpeaax

31 OCHOBBI MOJIEKYJISIPHO- 9 Bbubnuoteka LIOK
' KHHETHYECKOHTEOpUH https://m.edsoo.ru/7f41bf72
bubaunoreka [JOK
3.2 OCHOBEI TEPMOIHHAMHKH 10 https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSTHUS 5 Bubmuoteka LIOK
' Bemectsa.da3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72
toro no pazaeny 24
Paznen 4. QJEKTPOINHAMUKA
bubaunoreka LJOK
4.1 DJIeKTpOCTATHKE 10 https://m.edso0.ru/7f41bf72
492 [ToCTOSIHHBIN PIEKTPHUCCKHIA 12 bubmmorexa [JOK

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

Uroro no pazgeny

PesepBHoe Bpems

OBLIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME
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11 KITACC

HaumenoBanue KomuecTBo diekTpoHHbIe (1M PpOBbIE)
Ne pa3iesIoB U TEM 4acoB o0pa3oBaTe/ibHbIE PeCyPChI
0/ | mporpamMmel

Paznea 1. QJIEKTPOJAUHAMUKA

MarautHoe IoJI€.
bubnunoreka IJOK

11 DJICKTPOMArHHTHAS 1 https://m.edsoo.ru/7f41c97c
VHTYKITHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
M
21 CXATHTICCIIE 1 9 bubnuoteka [JOK
' ICKTPOMATHUTHBIC https://m.edso0.ru/7f41c97¢
KOJICOaHMS
29 MexaHn4deckue u 5 bubnuoreka [JOK
' 3JICKTPOMATHUTHBICBOJTHBI https://m.edso00.ru/7f41c97¢
bubnuoreka [JOK
23 Onrrika 10 https://m.edsoo.ru/7f41c97c
Hroro nio pazneny 24
Pazaen 3. OCHOBBI CHEIIUAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
31 OCHOBBI cielIMAILHON 4 bubmunoreka [JOK
' TEOPHUOTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro nio pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
41 DeMeHThI KBAHTOBOM 6 bubnuoteka [JOK
' ONTHKH https://m.edsoo0.ru/7f41c97c
4 bubnuoreka [{JOK
4.2 Crpoenue aroma https://m.edsoo.ru/7f41c97¢
Bubnuorexa LIOK
4.3 AToMHOE SIAPO o
: Ap https://m.edsoo.ru/7f41c97c
Wrtoro no pazueiry 15
Pazgen 5. 9JIEMEHTbBI ACTPOHOMHUHU U ACTPODPU3UKHU
51 DNeMEHTHl aCTPOHOMUU U 7 Brbmuorexa IIOK
: acTpOdU3NKH https://m.edsoo.ru/7f41c97c
Toro no pasaeny 7
Pa3znen 6. OBOBIIAIOIIEE ITOBTOPEHUE
4 Bbubmuoreka [IOK
6.1 Obobuaromiee mosToperHue https://m.edso0.ru/7f41c97¢
Wroro o pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68

10 TTIPOTPAMME
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IHHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
DJIEeKTPOHHbIE
Ne Koaue HH(I)II))OBI)IB
u/n Tema ypoka CTBO 06pAIOBATEBHELE Bun nesiteabHocTH
4acoB
pecypcsbl
du3uka — HayKa o MpUpoJie. bubnmoreka [JOK CocraBieHue
1 | HayuyHble METO/bI TIO3HAHHUS 1 https://m.edsoo.ru/ff0c32e2 | koHcnekTa
OKpY>Karoliero Mupa
Ponb u mecto pusuku B bu6mmoreka [{OK Tematuueckas
bopMHpPOBaHUN COBPEMEHHOM https://m.edsoo.ru/ff0c33e6 | pabora
2 Hay4yHOW KapTUHBI MUpPA, B 1
MPAKTUYECKOU eI TEIbHOCTH
JIIOJEH
MexaHn4deckoe OIBUKEHHUE. bubnuoreka [JOK ITpakTnueckas
OTHOCHUTEIIBHOCTD https://m.edsoo.ru/ff0c3508 | pabota
3 MEXaHUYECKOTO JIBUKCHHUSI. 1
[Tepemenienue, CKOPOCTb,
YCKOpEeHUe
4 PaBHOMepHOE npsIMONIMHENHOE 1 bubnuoreka LIOK OtBer Ha ypoke
JIBYDKCHHE https://m.edso0.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 bubnuoreka LIOK [enoBas urpa
PSIMOJIMHEMHOE IBHIKCHUE https://m.edsoo.ru/ff0c372e
CBoOogHoe majienue. Y cKopeHue bubnuoteka [JOK NunuBunyansHoOe
6 1 .
CBOOOIHOTO MTaEHUSA https://m.edsoo.ru/ff0c39cc | 3amanue
KpuBonuHeiiHOE nBUKEHUE. bubnuoreka LHIOK CamocrosTenbHas
7 | JIBukeHHe MaTepHaJIbHOW TOUYKH| 1 https://m.edsoo.ru/ffOc3ada | pabora
OOKPYKHOCTH
[TpyHIMI OTHOCHUTENBHOCTH Knacchas pabota
8 I"anmnes. MHepuuanbHble 1
cucremsl orcuera.llepBoiii 3aKOH
HeroTona
Macca tena. Cuna. [Ipunnun bubnuoreka LHIOK OtBer Ha ypoke
g | CYNeprO3HIHH CHIL. Bropoii https://m.edsoo.ru/ffOc3be8
3akoH HproTroHna miisa 1
MaTepHaIbHON TOUKU
10 Tpernit 3axkoH HeroTOHA 117151 1 bubnmoreka [HOK CamocrosTenbHas
MaTepUaJIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8 | padora
3aKOH BCEMHUPHOIO TATOTECHUS. bubnuoreka [{JOK OTBeT Ha ypoke
11 | Cunarsoxectu. IlepBas 1 https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. 1 bubmuoreka [IOK [IpakTuueckas pabora
Becrena https://m.edsoo.ru/ff0c3e18
Cuna Ttpenus. Koapdumment bubmmorexa LHIOK OrtBer Ha ypoke
13 | Tpemus. Cwia CONMPOTHBICHUS https://m.edsoo.ru/ff0c3f76
IpY JBIDKEHUH TeJla B KUIKOCTH 1
WJIU Taze
IToctynarensHoe u bu6mmorexa LHIOK OtBeT Ha ypoke
14 | BpamaTeabHOC JIBHKCHHE 1 https://m.edsoo.ru/ffOc41a6

abCcoIIIOTHO TBEPJOTO TeIa.
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MowmeHT cuiibl. I1nedo cuiml.
YcnoBus paBHOBECHS TBEPHAOTO
Tena

15

HNmmynbc MaTepraabHOM TOYKH,
CHCTEMBI MATEPUAJIBHBIX TOYEK.
Wmnynsc cuibl. 3akoH
COXPaHEHHUs

umiyjiabca. PeaktuBHoe
JIBUKCHHE

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

CamMocTosTelIbHas
pabota

16

Pa6oTa 1 MOIITHOCTH CHJIBL.
Kunernyeckas sHeprus
MaTepUaIbHOMTOUKH. Teopema
00 U3MEHEHUH

KHHETUYECKOW DHEPIUU

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0c4502

OrtBer Ha ypoke

17

[ToTeHmanbHas SHEPTUs.
[ToTeHmanpHast SHEPTUS YIPYTO
ne(OopMUPOBAHHOUN MPY>KUHBI.
[TorenumnanbHast SHEPTUs TEIA
BONIU3U

TOBEPXHOCTHU 3eMJIU

bubnuoteka [JOK
https://m.edsoo.ru/ff0c461a

Knacchas padora

18

IloTeHnMaIbEHEIE K
HENOTCHIMAIBHEICCHIIBI. CBA3b
paboThI HEMMOTEHITUAIBHBIX CHJT
C I3MCHCHHUEMMEXaHNYC CKOM
SHEPruM CUCTEMBI Te€Jl. 3aKOH
COXpaHEHHUSI MEXaHUYECKOMN
DHEPruun

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

CamocTosiTenbHas
pabora

19

JlabopaTtopnas paborta
«HccnenoBanue cBsi3u pabOTHI
CHUJIbI CUBMCHCHUEM
MEXaHMYECKOI SHEepTuu Telia Ha
IIpUMEPE PACTIKEHUA
PE3UHOBOTO KTyTa»

JlaGopaTtopHnas pabota

20

KonTponbHnas paboTa 1o reme
«Kunematuka. JluHamuka.
3aKOHBICOXPAHEHUS B
MEXaHHUKE

bubnmuoreka [JOK
https://m.edsoo.ru/ffOc4b74

KonTponsHas pabora

21

OCHOBHBIC ITOJIOKCHHUS
MOJIEKYJIIPHO-
KWHETUYECKOU TEOPUH.
BbpoyHoBckoenBukeHue.

Hunddy3us

bubmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

[IpakTuueckas pabora

22

XapakTep IBUKECHHUS U
B3aUMO/IEHCTBUS YaCTHIL
BellecTBa. Moenu cTpoeHus
ra3oB, )KUJIKOCTEN

U TBEPABIX TEI

OTBeT Ha ypoke

23

Macca monekyn. KonnuectBo
Benrectna. [locTtostHHAas
ABorazpo

CamMocTrosTenpHas
pabora
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TeryioBoe paBHOBECHE.

OTBeT Ha ypoke

Temneparypa
24 N
u eé uamepenue. [llkana
teMrieparyplienscus
o5 Uneansueiii raz B MKT. bubnuoreka IJOK Knaccuas pabora
OcnoBHoeypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AOconroTHas Temreparypa Kak bubnmnoreka [JOK CamocTrosTenbHas
MepacpeiHeld KHHETHYeCKOU https://m.edsoo.ru/ff0c51le | paGora
26 | PHEpPruu ABWKCHUS MOJICKYI.
YpaBHeHHE
MenpaeneeBa-Knaneitpona
27 3akoH JlanpToHa. ["a30BbIe OTBeT Ha ypoke
3aKOHBI
JlabopaTopHas pabora JlaGopaTopHas pabota
«HMccnenoBanne 3aBUCUMOCTH
28 | mexny
napaMeTrpamMmu COCTOSHUS
pa3pesKeHHOTO ra3a»
N3onponeccsl B neaibHOM bubnuoreka LIOK OtBer Ha ypoke
29 | rase u uxrpadguyeckoe https://m.edsoo.ru/ff0c570e
IIPE/ICTABJICHUE
BuyTpenHsisa sHeprus bubauoreka LHOK Knaccnas pabota
TEPMOAMHAMHYECKON CUCTEMBI https://m.edso0.ru/ff0c5952
Y CrIOCOOBI €€ M3MEHEHUSI.
30
KonuyectBoTemnors! u padora.
BuyTpenHsisi sHeprus
OJIHOATOMHOT'0 H/I€aJIbHOTO ras3a
31 Buael rerionepenaun bubmuoreka [{OK OTBeT Ha ypoke
https://m.edso0.ru/ff0c5c36
Y nenpHas TEIIOEMKOCTD bu6mmorexa [HOK Kinaccnas pabora
BEIIIECTBA. https://m.edso0.ru/ff0c5¢36
32 | KonnuecTBO TEIIOTHI IpH
Terionepenaye. AnnadaTHbIN
pouecc
IIepBblii 3aKOH TEPMOANHAMUKH bubnuoreka LHIOK CamocrosTenbHas
33 | u eronpUMeHEHHE K https://m.edsoo.ru/ffOc5efc | paborta
n3omnpoleccam
HeoOpatumocTs mponeccoB B bubnmoreka [HOK OtBer Ha ypoke
34 | npupone. Bropoii 3akon https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU
35 [Tpunuun nevicreus u KIT/] bubnuoreka IJOK NunuBuayansHOE
TEIJIOBOWMAIIIMHBI https://m.edsoo.ru/ff0c600a | 3aganue
36 | Huxn Kapuo u ero KI1J] OTBeT Ha ypoke
37 DKojoruyeckue npooaemMbl OtBer Ha ypoke
TEIUIOOHEPTETUKHU
O6o0maromuii ypox bubmorexa [JOK [IpakTrueckas pabota
38 | «MonekynsapHaspu3uKa. https://m.edsoo0.ru/ff0c6938
OCHOBBI TEPMOANHAMHUKI
KonrtponsHas pabora 1o reme bubnmorexa LHIOK Kontponsnas pabora
39 | «MonekynspHast pu3mKa. https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOAMHAMUKI
40 | ITapoobpa3zoBanue u bubnunoreka [JOK OTBeT Ha ypoKe
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koHaeHcauus. Mciapenue u
KUIIEHUE

https://m.edsoo.ru/ff0c63h6

AOcCoIOTHAsE U OTHOCHUTEIIbHAS bubnmoreka [JOK Knaccuas pabora
41 | BIaXHOCTbH BO3yXa. https://m.edsoo.ru/ff0c64d8

Hacebiiennsiitnap

TBépnoe Tero. bu6mumoreka [{OK CamocTosTenpHas

Kpucrammnueckue namopdHbie https://m.edsoo.ru/ff0c65f0 | pabora

Tena. AHU3O0TPOIUS CBOMCTB
42

KpucTasuioB. XKunkue

Kkpuctajibl. CoBpeMEHHbIE

MaTepuabl

[TnaBneHue U KpUCTAJUIM3ALHUS. bubmmorexa LHOK Knaccnas pa6ora
43 | YaenpHasg TEIUIOTA TUIABJICHUS. https://m.edsoo.ru/ff0c6708

CyO6numanust
44 YpaBHeHHE TEIIOBOTO OagaHca bub6muoreka [HOK Knaccnas pabota

https://m.edso0.ru/ff0c6820

DneKkTpu3anus Ted. bu6auoreka [IOK OTBeT Ha ypoke
45 Onexkrpudeckuiizapsia. /[Ba Buma https://m.edsoo.ru/ff0c6bcc

AIEKTPUYECKUX

3apsiJI0B

[TpoBOIHUKH, TUINEKTPUKH U bu6nuoreka LHOK CamocrosTenbHas
46 | TOYNPOBOIHUKH. 3akoH https://m.edsoo.ru/ffOcébcc | pabora

COXpaHEHHUS

AJIEKTPUYECKOTO 3apsijia

B3aumopneiictBue 3apsiaoB. bubnuoteka [JOK OTBeT Ha ypoke

3akoH https://m.edsoo.ru/ff0c6ce4
47 .

Kynona. Toueunsrit

AIIEKTPUYECKHI3aps

Hanpsk€HHOCTB 371€KTPUUECKOr0o bubnmuoreka LHOK OtBer Ha ypoke
4g | OIS [IpuHIMn cyneprno3nuuu https://m.edsoo.ru/ff0c6df2

AIIEKTPUUYECKUX MOJIeH. JInHnun

HANpPsHKEHHOCTU

Pabota cun bubnuoteka [JOK Knaccuas padora
49 | YIEKTPOCTATHYECKOrOMOIIS. https://m.edsoo.ru/ffOc6f00

ITorennunan. Pa3zanocTh

MOTEHIIUAJIOB

[IpoBOAHUKY U TUDIIEKTPUKU B bubnuoreka LHIOK NunuBunyansHOE
5o | 2IEKTPOCTATHYECKOM MOJe. https://m.edsoo.ru/ff0c7018 | samanue

Jwsnexrpudeckas

IPOHHIIAEMOCTh
51 OnekTpoéMkocTh. Konaencarop bubnuoreka [{JOK OTBeT Ha ypoke

https://m.edsoo.ru/ff0c7126

ONeKTPOEMKOCTh IJIIOCKOTO bubnmoreka [HOK [IpakTuueckas pabora
52 | KOHAEHcATOpa. DHEpPrus https://m.edsoo.ru/ff0c72c0

3apsHKEHHOTOKOHJIEHCaTOpa

JlaGoparopHas paboTa JlaGoparopHas paboTa
53 | "U3MepeHnedNeKTPOEMKOCTH

KoHJeHcaTopa"

[Tpuniun gewcTBus u CamocrosrenbHas
54 | MPHMCHCHHCKOHCHCATOPOB. paborta

DIIeKTpPOCTaTHYECKAsI 3aIlHUTA.
3a3eMIIeHHEe DIIEKTPONpPHUOOPOB



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

DJEKTPUUYECKUMN TOK, YCIOBUS
€ro CyIleCTBOBaHUSI.
[TocrosunbIi TOK.CHila TOKA.
Hanpsxenue.
Conpotusienue. 3akoH OMa
TS

ydyacTKa [enu

OTBeT Ha ypoke

56

ITocnenoBarenpHOE,
napajuieIbHOE,CMEIIIaHHOE
COCJIMHCHUEC

MPOBOAHUKOB. JTabopaTopHast
pabota

«M3y4yeHne CMEIaHHoro
COCIMHEHUSIPE3UCTOPOB)

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

Knaccnas pabota

57

Pa6ora u MmomHOCTH
AJIEKTPUYECKOTOTOKA. 3aKOH
JLxoynsa-Jlenna

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

OrtBer Ha ypoke

58

3axon Oma 115t TOJTHOM
(3aMKHYTOM ) 3I€KTPUUECKOM
uenu. KopoTkoe 3aMbIkaHHE.
JlabopaTtopnas paboTa
«M3mepenne 3IC ucToyHMKa
TOKa U €r0 BHYTPEHHETO
COIPOTHBIICHUS)

bubnuoreka [JOK
https://m.edsoo.ru/ffOc7ae0

[IpakTuueckas pabora

59

DNeKTpOHHAs MPOBOJUMOCTD
TBEPABIXMETAIIOB.
3aBUCHUMOCTh CONPOTHBIICHUS
METaJIOB OT

TeMIIepaTyphbl.
CBepXIPOBOIUMOCTD

OrtBer Ha ypoke

60

DJIEKTPUUYECKUI TOK B BaKyyMe.
CBoliCTBa 3JIEKTPOHHBIX IYYKOB

CamocTrosTenpHas
pabora

61

[TomynmpoBOIHUKH, UX
coOcTBeHHas U

MpUMecHast HPOBOAUMOCTb.
CaoiicTBa p—N-nepexoa.
[TomynpoBOTHUKOBEIE TPUOOPHI

bubnunoreka [JOK
https://m.edsoo.ru/ffOc84ae

CamMocTrosTenpHas
paborta

62

ONEeKTPUYECKUI TOK B
pacTBOpax MpaciiaBax
3JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOLIMAIIHS.
DJeKTpoan3

OTBeT Ha ypoke

63

DNEeKTpUUECKUM TOK B razax.
CaMOCTOsTETIBLHBIN 1
HECAMOCTOSITEIbHBIN pa3psii.
Monuans.I1nazma

becena

64

DNeKTpudecKre mpuoopsl U
YCTPOMCTBA U UX ITPAKTHYECKOE
npuMeHeHue. [IpaBuwia TeXHUKH
0e30ImacHOCTH

Knacchas pabota

65

O6o0marnmii ypok

OTBeT Ha ypoke



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

((BJ'ICKTp OANHaMHKa»

66

KonrtponsHas pabora 1o reme

«nekTpocratuka. [locTOsHHBIN

AJIEKTPUUYECKUM TOK. TOKM B
pa3JIMYHBIX CPEIax»

KonTtponsHas padora

67

Pesepsubiit ypok. KonTponbsHas

pabora 1o Teme
"DnekTpoaguHaMuKa"

[IpakTuyeckas padora

68

Pe3epBHBIIT ypoOK.
O6o0marmuii ypoKIo TeMam
10 kitacca

OTBeT Ha ypoKe

11 KVIACC

Ne
n/

Tema ypoka

Koanuec
TBO
YyacoB

JJleKTPpOHHBbIE HU(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

Bua nesate1bHOCTH

ITocTostHHBIE MAarHUTHI U UX
B3auMoecTBHUe. MarHutrHoe
nosie. Bektop MaruuTHoM
UHIAYKOUU. JInHum
MarHUTHOUW MHYKITUU

butnuorexa LIOK
https://m.edsoo.ru/ff0c9778

CocTaBiieHre KOHCIIEKTa

MarsuTHoe 1noJjie MPOBOJHUKY
crokoM. OneIT Dpcresa.
B3aumopeiictBue
MIPOBOJIHUKOB C

TOKOM

butnuorexa LIOK
https://m.edsoo.ru/ff0c98fe

Tematuueckas padora

JlaGopaTtopnas paboTa
«M3yuyeHne MarHuTHOTO MOJIs
KAaTYIIKH C TOKOM»

bubnuoreka [IOK
https://m.edsoo.ru/ff0c98fe

JlaboparopHnas pabora

JleicTBMEe MarHUTHOT'O MOJIS
Ha IIPOBOAHMK ¢ ToKoM. Cuna
Awmriepa.JlaGopaTopHas
pabota

«HccnenoBanue neiicTBUS
IIOCTOSTHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM

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

Temaruueckas padora

JleicTBMEe MarHUTHOT'O MOJIS
Ha JBWKYITYIOCS
3apspkeHHyro yactuiry.Cuna
Jlopenmnia. PaGora cruts
Jlopenna

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

Henoas urpa

DNeKTpOMarHuTHast
nHaykius. [lotokBekTopa
MarautHo# unayKuuu. D1C
WHIYKIUU. 3aK0H
AJIEKTPOMArHUTHOMMHTYKIIUU
®Papanes

Butnuorexa LIOK
https://m.edsoo.ru/ff0c9778

NunuBuayanbHOe
3aJIaHne

JlaGoparopnas pabora
«HccnemoBanue SIBICHUS
3JIEKTPOMArHUTHOMN
UHAYKLIHAW»

Butnuorexa LIOK
https://m.edsoo.ru/ff0cal50

JlaboparopHas padora

MNHnyKTUBHOCTG. SIBIEHUE

butmuorexa LIOK

Krnaccnas pabota



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
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0ca150

camounaykiuu. 2J[C
CaMOWHIYKIIMU. DHEPTHs
MAarHUTHOTO TOJISl KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
noje

https://m.edsoo.ru/ff0ca600

TexHn4eckue ycTporucTBa U
UX IPUMEHEHUE: IOCTOSHHBIE
MarHMThl, MEKTPOMArHUTBHI,
3JIEKTPOABUIaTENb,
YCKOPUTEIHU DJIEMEHTAPHBIX
YaCTHIl, MTHAYKIMOHHAS II€Yb

OTBeT Ha ypOKe

10

O6o06mmaromuii ypox
«MarauTHoe noJe.
DNeKTpOMarHuTHast
WHIYKIHSDY

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

CamocrosTeNnpHas
pabota

11

KontponpHas padota no
TeMe

«MarnuTtHoe noie.
DJIeKTpOMarHuTHast
WHIYKLHS»

Bbubnnorexa [IOK
https://m.edsoo.ru/ffOcad58

KonTponbsnas padora

12

CB0OOOIHBIE MEXAQHUYECKHE
KosieOanus. ["'apMOHHYECKHE
KojieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJICOAHUIA.
[IpeBpaniieHre SHEPrUn

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

[IpakTrdeckas padbota

13

Jlaboparopnas paboTa
«HccnenoBanue 3aBUCHMOCTH
reproia MajiblX KoJeOaHmit
rpy3a HAaHUTHU OT JYTUHBI HUTH
Y MacChl TPy3a»

JlaboparopHas pabora

14

KomnebarenbHbII KOHTYD.
CBo0OoHBIE
AIEKTPOMAarHUTHBIE
KoJIeOaHus B UACaTbHOM
K0J1e0aTeIbHOM KOHTYpE.
AHazorust Mexay
MEXaHUYECKUMHU U
AIEKTPOMArHUTHBIMHU
KOJICOAHUSIMU

bubnuoreka [IOK
https://m.edsoo.ru/ffOcb820

OTBeT Ha ypoke

15

®opmyna Tomcona. 3akoH
COXPAaHEHUS YHEPTUU B
HJieaTbHOM KoyiebaTeTbHOM
KOHTYpE

butmuorexa LIOK
https://m.edsoo.ru/ffOcb9c4

CaMocTosiTenbHast
pabora

16

IIpencraBnenue o
3aTyXaloNMXKOJICOaHUIX.
BrinyxaeHHsie
MEXaHUYECKHE KOJIeOaHusl.
Pe3zonaHc. BeiyXneHHBIE
3JIEKTPOMATrHUTHBIE
KojebaHus

BubGnuoreka
LIOKhttps://m.edsoo.ru/ffOcbb86

OTBeT Ha ypoKe

17

IlepemeHHBI TOK.
CunycouanbHbIN
MIEPEMEHHBIN TOK.

MoOMHOCTh NEPEMEHHOTO

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

Krnaccnas pabota



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

TOKA. AMIUTUTYTHOE U
JIEHCTBYIOIIEE 3HAUECHUE CHJIb]
TOKa U

HaIPsDKEHUS

18

Tpanchopmarop.
[IpousBoacTBO,Iepenava u
MOTPEOJICHUE IIEKTPUICCKOM
SHEPTrUHu

CamMocTosTenpHast
pabota

19

YcTpolcTBO U IPaKTUYECKOE
MPUMEHEHHUE FIEKTPUUECKOTO
3BOHKa,r€HEpaTopa
MEPEMEHHOI0 TOKa, JIUHUN
3JeKTpoIrepeaady

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

JlaGoparopHas pabora

20

DKOJIOTUYECKUE PUCKHU TTPU
NPOM3BO/ICTBE
AIIEKTPOIHEPTUH.

Bubnuorexa LJOK
https://m.edsoo.ru/ffOcb820

KoHnTtponsHas padota

21

MexaHHYeCKHE BOJIHEIL,
YCIOBHS PacIpOCTPaHEHUS.
[lepuon. CkopocTb
pacrnpoCcTpaHeHus U JJIMHA
BOJHEL. [lonepeunsie n
IPOJOJIbHBIE BOJIHBI

butnuorexa LIOK
https://m.edsoo.ru/ffOccab4

[IpakTudeckas padbota

22

3Byk. CKOpOCTH 3BYKA.
I'pomkocTh3BYKa. BeicoTa
toHa. TeMOp 3ByKa

Bbubnnorexa [IOK
https://m.edsoo.ru/ffOcccOc

OTBeT Ha ypoke

23

OJIeKTpPOMAarHUTHbHIE BOJIHBI,
UXCBOMCTBA U CKOPOCTb.
[Ikana 3neKTPOMarHUTHBIX
BOJIH

butnuorexa LIOK
https://m.edsoo.ru/ffOccfe0

CamocTosTenpHas
pabota

24

IIpuHIUIIBI paUOCBS3U U
TeaeBunenus. Pa3surue
CPEACTBCBSI3H.
Pagnonoxkamusa

OTBeT Ha ypoke

25

KonTtponbHas pabora
«Konebanus HBOJIHBI

Bbubnuorexa LIOK
https://m.edsoo.ru/ffOcc6f8

Kontponbshas pabora

26

[TpsimonuneiiHoe
pacrpocTpaHEeHUECBETA B
OJTHOPOJHOM Cpefie.
ToueyHbIN HCTOYHUK CBETA.
Jlyu

cBeTa

Bbubnuorexa LIOK
https://m.edsoo.ru/ff0cd350

CamocTosTenpHast
pabota

27

Otpaxenue cBeTa. 3aKOHBI
OTpaXEHUS CBETA.
[TocTpoenue n3zoOpaxxeHuii B
TJIOCKOM 3epKajie

butnmuorexa LJOK
https://m.edsoo.ru/ff0cd4e0

OtBeT Ha ypoke

28

IIpenomnenue ceera.
IlosntHOE BHYTpEHHEE
oTtpaxkeHue. [IpeaenbHpIyroI
MIOJIHOTO BHYTPEHHETO
OTpayKEHUs

Butnuorexa LIOK
https://m.edsoo.ru/ffOcd7f6

Tematngeckas pabora

29

JlaGoparopnas pabora
«H3mepenne nmokazaresns
IPEJIOMIICHHUS CTEKJIA»

JlaGoparopHas pabdora

JInnsel. [TocTtpoenue

Bubnuorexa LIOK

Kiraccuas pabora



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cb820
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

30

M300paKeHUH BIIMH3E.
®opMyiia TOHKOU JTUH3HI.
YBeIUUeHUE JINH3bI

https://m.edsoo.ru/ffOcddle

31

Jlaboparopnas paboTa
«HccnemoBanue CBOMCTB
M300paKCHUH B IMH3AX)

JlaGoparopHas pabora

32

Hucnepcus ceeta. CoKHBIN
cocraBOenoro ceera. LlBer.
JlaboparopHaspaboTa
«Habmonenue qucnepcun
CBETa»

JlabopaTtopHas pabota

33

WnTepdepenius ceera.
Judpaknuscrera.
Judpaknmonnas pemérka

butnuorexa LIOK
https://m.edsoo.ru/ffOced22

CamocrosTenpHas
pabota

34

HOHCp@‘IHOCTB CBCTOBBIX
BOJ'IH.HOJ'IHpI/ISaHI/I}I CBCTAa

Bbubnnoreka [IOK
https://m.edsoo.ru/ffOcf02e

OTBeT Ha ypoke

35

Onrtuyeckue npuOOpsl U
YCTPOMCTBA MYCIOBUSL UX
6€30I1aCHOT0 IPUMEHEHHUs

NunuBuayanbHOE
3aJIaHne

36

['panuibl MpUMEHUMOCTH
KJIACCUYECKON MEXaHHKH.
[Toctynare! criennanbHOM
TEOPUHMOTHOCHUTEIBHOCTH

butnuorexa LIOK
https://m.edsoo.ru/ffOcf862

OTBeT Ha ypoke

37

OTHOCHUTENBHOCTD
OJHOBPEMEHHOCTH.
3aMelIeHHE BpEMEHU U
COKpalIeHUE UTUHBI

Bbubnnorexa [IOK
https://m.edsoo.ru/ff0cfad42

OTBeT Ha ypoke

38

OHeprus 1 UMILYJbC
PENATUBUCTCKON YaCTHIIBI.
CBs13b Macchl ¢ SJHEprUen u
UMITYJIbCOM. DHEPrusi HOKOsI

Bbubnuorexa LIOK
https://m.edsoo.ru/ffOcfc68

[IpakTryeckas padbota

39

KonTponbHas padbora
«Onrrka. OCHOBEI
CIIELIMAJIBHOM TEOpUH
OTHOCHUTEIIHLHOCTH

Konrtponbnas pabota

40

®oronsl. Gopmyia [lnanka.
OHeprusu UMIyJabc poroHa

Bbubnuorexa LIOK
https://m.edsoo.ru/ffOcfel6

OTBeT Ha ypoke

41

OTKpBITHE U UCCIIEIOBaHUE
dotordpdexra. OnbiTer A. T
CroJieroBa

bubnuoreka [IOK
https://m.edsoo.ru/ffOcffc4

Krnaccnas pabora

42

3akonsbl porodddexra.
YpaBHeHHEDWHIITEITHA JIITS
doroaddekra. «KpacHas
rpanutay dorodddexra

Butnuorexa LIOK
https://m.edsoo.ru/ff0d015e

CamocTosTeNnpHast
pabora

43

Jasnenue ceera. OnbIThl I1.
H. JIeGeneBa. Xumuueckoe
JICUCTBHE CBETA

butnmuorexa LJOK
https://m.edsoo.ru/ff0d04a6

Krnaccnas pabora

44

TexHuueckue ycTpoHcTBa H
NPaKTUYEeCKOe  IPUMEHEHHE]
¢doroaneMeHT, GOTOAATUHK,
COJIHEYHas Oarapes,
CBETOJIMOJ

Krnaccnas pabora

45

Pemenue 3aJa4 110 TEMC
«IJIEMEHTBIKBAHTOBOM

butnuorexa LIOK
https://m.edsoo.ru/ff0d0302

OTBeT Ha ypoke



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
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

OIITUKHN»

46

Monens atoma ToMcoHa.
OnbiTel Pezepdopaa mo
paccesiHUI0 0-4acTHII.
IInanerapHas MoJiesb aToMa

butnmuorexa LIOK
https://m.edsoo.ru/ff0d091a

CaMocTosTenbHast
pabora

47

IToctymater bopa

Bubnuorexa LJOK
https://m.edsoo.ru/ff0dOafa

OTBeT Ha ypOKe

48

HN3znydeHue u moriaoumeHne
($hOTOHOB IpH TIepexoae
aToMa ¢ OJHOTO YPOBHS
3HEPrum Ha Apyro. Bunasl
CIIEKTPOB

Bubnuorexa LJOK
https://m.edsoo.ru/ff0dOafa

OTBeT Ha ypOKe

49

BonHoBbIE CBOMCTBA YAaCTUL.
Bounnsl ae bpoitins.
KopnyckynsipHo- BOITHOBOMI
nyanu3M. CIOHTaHHOE U
BBIHYK/ICHHOE U3J1y4YeHHE

butnuorexa LIOK
https://m.edsoo.ru/ff0d0ca8

Krnaccnas pabora

50

OTKpBITHE PAJMOAKTUBHOCTH.
OmnebiTel Pesepdopaa no
OINpEENICHUI0 COCTaBa
pPaJIMOAKTUBHOTO M3TyYEHUS

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

NunuBunyaneHoe
3aJaHue

51

CaoiicTBa anb(a-, 6era-,
raMMa-u3j1yuCHUsl. Bnusauue
pPaaAuOaKTHUBHOCTH HA JXUBBIC
OpTraHU3MBI

OTBeT Ha ypoke

52

OTKpbITHE TPOTOHA U
HelTpoHa.l3oTomnbl. Anbda-
pacnaj. DJIEeKTPOHHBIN U
MO3UTPOHHBIN Oera-
pacnan. 'amma-u3nydenue

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

[IpakTnueckas padora

53

DHeprusi CBSI3U HyKJIOHOB B
anape.

SnepHbie peakuuu. SnepHbIid
peakrop. [IpoGnemsr,
NEPCIEKTUBbI,IKOJIOTUUECKHUE
aCIeKThl IAEPHOU
SHEPIreTUKHU

Bbubnmuorexa LIOK
https://m.edsoo.ru/ff0d1356

JlaGoparopHas pabora

54

DJleMEeHTapHbIE YaCTULIBI.
OTKpbITHE IO3UTPOHA.
MeTo b1 HaOIIOICHUS U
perucTpanuy 31eMEHTaPHBIX
yactul. Kpyrislii cron
«DPyHIaMEHTaIbHbIE
B3auMoAencTBUs. ENMHCTBO
(U3UYECKON KapTUHBI MUPay

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

CamocTosiTeapHas
pabota

55

Bun 3Bé3qnoro neoda.
Co3sBe3nus,

HpKl/Ie 3Bé3]IBI, IUIaHETBI, UX
BUIMMOECIBUKCHHE.
ConHedHas cucreMa

OTBeT Ha ypoke

56

Comune. ComHeunas
AKTUBHOCTbH. CTOYHUK
sHeprun CoJIHIIA U 3BE3]T

Temartnueckas padora

3BE3/bI, UX OCHOBHBIE

OTBeT Ha ypoke



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

XapaKTePUCTHKH. 3BE3IbI
II1aBHOM
MOCJIEJOBATEIILHOCTH.
BHyTpenHee cTpoeHue 3BE31,
CoBpeMeHHEbIE
MPEICTABICHUS O
MPOUCXOXKICHUH U DBOJIIOIUY
CoiHIa u 3BE31

58

Muneunslii [Tyt — Hamra
I'anaktuka.llonoxenue u
nBrkeHre CoHIA B
I'anaktuke. I"'anakTukH.
UépHble AbIpHI B AApax
rajJjakTHK

Tematndeckas pabora

59

Bcenennas. Pasberanue
ranakTtuk. Teopus bonpmoro
B3pbIBa. PenmkroBoe
W3ITy4YCHHE.

MerarajakTHuKa

OTBeT Ha ypoke

60

Heperennsie mpobiaembl
aCTPOHOMHUU

CamocTosTenpHas
pabota

61

KonTtposbHas pabota
«DJIeMEeHTBIACTPOHOMHUH U
acTpoOU3UKM»

KonTponbsnas padora

62

O06o6maromuit ypok. Poib
(U3UKU MAaCTPOHOMHUHM B
SKOHOMHUYECKOM,
TEXHOJOTHYECKOM,
COIIMATIbHOM U 3TUYCCKOU
cepax nedarenbHOCTH
JeoBeKa

OTBeT Ha ypoke

63

O06oo6maromuit ypok. Posb u
MeCcTO(OHU3UKH U aCTPOHOMHUH
B COBPEMEHHOW HAyYHOU
KapTHUHE MUpa

OtBeT Ha ypoke

64

O6o6maromuii ypok. Pons
¢dusnueckoit Teopun B
dbopmMHupoBaHUH
MpEeACTaBIEHUN O
dusnyeckoin

KapTUHE MUpa

Krnacchas pabota

65

OO6o6maromuii ypok. Mecro
(bU3UYEeCKO KapTHHBI MUpPa B
00IIeMpsITy COBPEMEHHBIX
€CTCCTBCHHO- HAYYHBIX
MIPEJCTABICHUN O TIPUPOJIE

OTBeT Ha ypoke

66

PesepBHEBINM ypoK. MarautHOe
noje.JNeKTpoMarHuTHast
WHIyKIUs

Kontponbshas pabora

67

PesepBHblil ypok. Onrtuka.
OcHoBbICTIEIIMATBHON TEOPUH
OTHOCHUTEJIBHOCTH

[IpakTuueckas pabota

68

Pezepubiii ypok. KBanrosas
¢bu3nka. IneMeHTHI

OTBeT Ha ypOKe




| actponomun u actpodusuKH |
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